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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBiseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 00ILEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLUILINH
€CTECTBEHHO-HAYYHON HANpaBIEHHOCTH W MPEAMETOB T'yMAaHUTAPHOIO IUKIIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyIarOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IIPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEIOCPEICTBEHHO MCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3MUYECKUX 3a/1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypca «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaronMXxcs Mpu U3y4YeHUH
reOMETpUH, KaK COCTaBjsAouled mnpeaMmeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOAMMBIX JJIs1 YCIEIMIHOTO NMPo(heCCHOHANBHOTO 00pa30BaHHUsl, CBI3aAHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacHIMpeHre MpeACTaBiIeHUsI O TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKAIOIIEro MUpa, 3HAaHWE MOHATUIHOIO amnmapara o pa3ieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHHIE CIIOCOOBI pEIIeHUS 33/1a4;

dbopMHpOBaHE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHUS POJIM AKCHUOMATUKHU MpPHU
IIPOBEICHUHU PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJrOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
(GopMUpOBaHHE MPEICTaBICHUs O HEOOXOJUMOCTU  JOKa3aTeNIbCTB  IIPH



000CHOBAaHNY MAaTEMaTUYECKUX YTBEPKIACHUN U POJIM aKCMOMATHKHU B IPOBEIACHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEUIEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, UCCIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYAlUSX U MPU U3YUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIFHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUM  pacmpenensercs He  TOJBKO  TI0
CoJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHoil paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamianuch HEOJAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHATUSIMHA U HAaBBIKAMU TIOCTIEI0OBATEIBHO U MIOCTYMATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyYarOmUXCsl, pACIIUPssL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4CHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math  ycnmoBus i auddepeHumManuiu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, oOOecrneyuTh yrayOnaéHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHoro mpeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YyYEHUS MATEMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOTro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXKXAHME OBYUEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMbIX. [lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaAJJICIIbHbBIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIbHOCTD IPIMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpOoeKTUpoBaHHs. WM300paxeHue
buryp B nmapajyiesbHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJI
MEXIY IPSMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: ITapalIeIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IMPSAMBIE MapajUIeJbHbIE W NEPIEHAUKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHINKYIISPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, BYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHbIE YIJIbI.
CBoiicTBa IJIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopemMbl KOCHHYCOB ¥ CUHYCOB JUISl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MBbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenure 1, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBLHON MHPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHASA NHUPAMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MMPAMU/IA U TPABUJIbHBIN TETPAdIp, KyO. IIpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCASP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIA/{b OCHOBAHM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON pu3Msl. [ lomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBUJIBHOM MHOTOIPDAaHHMKE: CHMMETpUS
NapaJuIeeNuIe d, CUMMETPUS NPABWIBHBIX IIPU3M, CHMMETpHUS IPABUIBHON
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopaMu. CKalaspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasylomue TMoBepxHOocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkeHue cepsl
U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeActBus u3 He€. OO0ObEM mpsMoll u
HAKJIOHHOW MPU3MBI, MWIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W 11apoBOTO
CErMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BnmcaHHas B
MUINHADP, ONHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHsITHE MHOrorpaHHUKa,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, IUIOMAAbh cPephl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momodus, romoreTus. Permenune 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO ¥ TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NIPOXOJIAIIME YEepPE3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOEHUS
CEUYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepanyu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOIO yMHOXeHud. IIpsmoyrosbHas cucrema
KOOpIMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnokeHue BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEeHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[BH>kKeHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBW)XEHUN: TapaliebHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPHS» (YTJTYBJIEHHBIV YPOBEHB) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUHA, TMPOICAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA WHCTUTYTaMHM B COOTBETCTBHHM C HUX
(GYHKIIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHUH, pacCy>KIeHUI, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYeCKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TPYyIy, OCO3HAaHWUE IIEHHOCTH TPYIOIIOOUS, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIHATBHOMN
Cpeibl, OCO3HaHUE II00aIbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl 4eI0BEUECKOM ACATEILHOCTH, ATANIOB €€ pa3BUTHS M 3HAUUMOCTHU
JUUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOSKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTpeIeJICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUUKAIWH,
OCHOBaHMsI /71 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMynupoBaTh U  MOPEOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemeHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB peIlEHUs, BEIOUpATh HanboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbBIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJU3HPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

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

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHpPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaThb IMOSICHEHWS II0 XOAYy pELICHHs 3a/auu,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUSAMHU APYIMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHMMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHJAHOW W MHAWBUIYyaIbHOU
paboThl mMpU pelleHHH Y4eOHbIX 3aJad, NPUHUMATh IE€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CY AATh MPOIIECC U pe3yIbTaT paboThl, 00001aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B rpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OTH U KOOPAUHUPOBATh
CBOM JICUCTBHS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHUS.

HHPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

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

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

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSIMHU, CBSA3aHHBIMU C  CEUCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJIAaMH, BBIIOIHSATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHSATH IEUCTBUS HaJ BEKTOpaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUWA U
HaXO0XJICHHWE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPH
pellleHn: MaTeMaTHMYeCKUX 3a7ad MOBBILIEHHOINO U BBICOKOTO YpPOBHS
CJIOKHOCTH;

e IMPUMEHATH MPOCTEHIlIMEe NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4;

e W3BJEKaTh, MNPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHPOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yeprexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHBbIC 3HAHWA Ha TMPaAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh pealbHBIC CUTYAIlMH, MPUMEHSITh U3YYCHHBIC MOHATHS B
mpolecce IOMCKAa  pelieHuss MaTeMaTU4yecku  CcQOopMyJIHpOBAHHOM
npo0sieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCHOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEITUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHO 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3AHHBIMU C IHJIAHIPUYIECCKOM,
KOHUYECKOW W c(heprudeckorl TMOBEPXHOCTSAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3ydaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4d Ha BBIUUCICHHUE YTJIOB MEXK/Y MPSAMBIMU U
MJIOCKOCTSMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MMPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUMU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIICHUS MPHU
MMapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUsS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaijiebHbIe
OCHOBAHMIO M MPOXOSLIME YEPE3 BEPIIMHY ), CEUEHUS 11apa;
UCITOJIb30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;

MPUMEHATh TeoMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHCHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUU W
HAXOXKJEHUE TEOMETPUIECCKUX BEIIMUNH;

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

IPUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATh, aHATTM3UPOBATH
U OLIGHWBATh peajbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara airedpbl, pemnarhb
MPAKTUYECKUE 3a/layd, CBSI3aHHBIE C HAXOXKICHUEM TC€OMETPUUCCKUX
BEITNYWH;

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



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYNSIPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 |
KPYTJBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[ToHATHS cTepeomMeTpHun: TOUYKA, IIPsAMas,
IUIOCKOCTh, MMPOCTPAHCTBO. OCHOBHBIC
IpaBuiia U300paKeHHsI Ha PUCYHKE
TUTOCKOCTH, MapajIeIIbHbIX MPSMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

[TonsiTHs: IepeceKaronIrecs MI0CKOCTH,
TepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTH;
MIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paKeHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIMIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus U3 HUX. CocoObl 3a1anus
IIPSIMBIX U IIJIOCKOCTEUN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IIOCKOCTEH

10

N306paxkenue ceuenuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpaimmBaHie NOCTPOSHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

11

N306paxkenune ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpaimBanyie NoCTPOSCHHBIX CEUEHHM
pa3sHBIMU [IBETAaMHU

12

N300paxeHune cedeHuit mupamuibl, kKyoa
¥ TIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pEbpa. N3o0pakeHue nepecedeHus
HIOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMU

13

N3obpakenune ceueHuil nupaMusl, Kyoa
Y NIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pEbpa. N3o0parkeHue nepeceueHus




14

HOJY4YEHHBIX IJIOCKOCTEH.
PackpamBanue nocTpoeHHBIX CEUEHUI
pa3sHBIMU [IBETaMHU

Merton ciaeoB Uil TOCTPOCHUS CEUCHUI

15

Mertona cieoB Uit HOCTPOCHUS CEUCHUIA.
CBolicTBa nIepece4eHnil PSIMBIX U
IJIOCKOCTER

16

17

18

19

20

Mertopa cienoB Uit HOCTPOCHUS CEUSHHI.
CBolicTBa niepece4eHnii MpsIMbIX U
IUIOCKOCTER

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IarOB
ITOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11Ar0B
IIOCTPOEHUS

[TocTpoenue ceuenuit B mupamuse, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LI1aroB
IIOCTPOEHUS




21

22

23

[ToBTOpenue mianumerpun: Teopema o
PONOPIHUOHATBHBIX 0Tpe3Kkax. [Tomodue
TPEYTrOJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUsIX Ha
BBIHOCHBIX 4YepTexxax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHU

KoHTponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsMbIx B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaronmxcs
npsimbIx. [lapanensHble npsMele B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMO MapajuleIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKAIEH Ha
JlaHHOM mpsiMoii. JIeMMa o nepeceuenun
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTh TpeX MpsIMbIX. Teopema
0 TpEX MapaJuleNbHbIX NpAMBIX. Teopema
0 CKPELIMBAOLINXCS MPSIMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. V3o00paxeHne pa3HbIx
buryp B mapayuieabHON MPOEKIMN




28

29

30

31

32

[lenTpanbHas MpoeKIus. YToJi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3agauun Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PAacIoIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapaaeNnbHOCTh NPSAMON U
IUIOCKOCTH B mpocTpaHcTe. [Ipu3nak
NapajuIeTbHOCTU MPSIMOU U TNIOCKOCTH.
CaoiicTBa napayyIeIbHOCTH NPAMOU U
IJIOCKOCTH

FGOMeTpI/ILICCKI/Ie 3aJa4 Ha BBIYHMCICHUC
" 10Ka3aTcCJIbCTBO, CBA3aHHBIC C
MapayiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE

IToctpoenue cedyenust, MPOXOIAIIETO
yepes JaHHYIO MPSIMYIO Ha 4epTexe U
[apajuIeIbHOTO APYrou npsamMoi. Pacyér
OTHOLLEHUN

33

[TapannensHas npoekuus, IPUMEHEHHE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa u
napaenenunena. CBoicTea
napajiejaenuneaa u Npu3Msl

34

[TapannensHbie m1ockocT. [Ipu3Haku
NapajuIeIbHOCTU JBYX TIOCKOCTEH

35

TeopeMa 0 napayIeNbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE




36

37

38

MIPUHAJICKAILYIO TAHHOM TJIOCKOCTH U
CJIEJCTBUS U3 HEE

CBolicTBa napauiesIbHbIX INTIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS
P TIEPECEUCHUHN JIBYX MMapalIeIbHBIX
MIJIOCKOCTEH TpeThe

CaolicTBa napasuieabHbIX IIOCKOCTEMN:
00 oTpe3Kax napajelbHbIX MPSMbIX,
3aKJIFOYEHHBIX MEKIY MapajlieIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHUH MPSAMON C
JBYMs apaljIelIbHbIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
TUTOCKOCTH

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesenumne1a

Brruucnenue aMH OTPE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM MapajuieenuIe e

42

[lepneHauKyISIPHOCTD MIPSAMOM U
miockocTH. [Ipru3Hak
NEePHEHAUKYIISIPHOCTH MIPSIMOHN U
IUIOCKOCTH

43

[lepneHauKyISIpPHOCTD MIPSAMOM U
mockocTH. [Ipru3Hak
NEPIECHIUKYIIIPHOCTH IPSIMON U
IUIOCKOCTH




Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISAILEH

4 Yyepe3 TOUKY IPOCTPAHCTBA U
NEePIEHINKYISPHOM K IMJIOCKOCTH

45 [TnockocTy U nepreHANKYIIpHbIE UM
IpsIMble B MHOIOI'paHHHMKaX

46 [TnockocTh U MepIeHANKYISIPHBIE HM
npsiMble B MHOTOI'paHHHMKaxX
[eprienaAuKyIAp U HAKIOHHAS.

47 [TocTpoenue neprneHIuKynsapa U3 TOYKU
Ha MPSMYIO
[TepnieHUKYIIAp U HAKIOHHASL.

48 [TocTpoenue nepneHuKyispa U3 TOUKU
Ha MPSMYIO

49 Teopema o TpEx nmeprneHAnKyIsIpax
(mpsimast u oOpaTHast)

50 TeopeMa o0 TpEX nepneHaNKYIIpax
(mpsimast 1 oOpartHas)

51 VYron Mexay CKpelBarouMucs
TPSIMBIMH
[Touck neprneHANKYISIPHBIX MPSIMBIX C

52 MOMOUIBIO NEPIIEHANKYIIAPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHKE
[Toctpoenue ceuenuii kyba, mpU3Msbl,

54 MPaBWJILHON MUPAMHUJIBI C TTOMOIIBIO

OPTOTOHAJILHOW MPOEKIUU




55

56

57

[TocTpoenue ceuenuii kyoa, MpU3MBI,
IIPABWJIBHOM MUPaMUbI C IIOMOILBIO
OPTOrOHAJILHON IIPOEKIIUU

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUI0CKOCTHU. [1mockocT
CUMMETpUI B MHOI'OTpaHHUKAX
[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU
Y IJIOCKOCTH KakK CIEACTBUE CUMMETPUU

58

59

60

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU J0 INIOCKOCTH

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
paccTosHUM OT TOYKHU J0 IUNIOCKOCTH
CnocoObl OIyCTUTh NEPIIEHANKYIISAPDI:
CUMMETpHUS, CABUT TOYKH I10
napajuieIbHON NpAMOn

61

62

63

64

CnBur no HenapamieabHON MPSIMOH,
U3MEHEHUE PACCTOSHUN

Konrtponbnas pabdora "B3anmuoe
pacroI0kKeHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTBe"

[ToBTOpEHME: Yroa MeKay NpsIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[loBTOpEHME: Yroa Mexy
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE




65

66

I'eomeTpryeckue METOABI BEIYUCIICHHUS
yrila MeXay HpsSIMBIMU B
MHOT'OI'PAaHHHUKAX

JByrpanubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yria

67

IlepnienquKyIsIpHBIE IIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIECHIUKYIISIPHBIX
MIJIOCKOCTEH

68

[Ipu3Hak nepnesauKyJIsIpHOCTH
IJIOCKOCTEH; TEOpeMa O MPSMOK
IIEPECEUYEHMS ABYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

69

70

71

[IpsimoyroibpHBIN Napajuienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumnena

Teopema o 1MaroHanu NPSMOYrOJIbLHOTO
napaJuleJIenuIe1a U CIEACTBUE U3 HEE
CrepeomeTpruecKue U MPUKIIaJIHbIC
3a/1a4M, CBA3aHHBIE CO B3aMHBIM
PacroI0KEHUEM NPSAMBIX U TNIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIINECS
HpS[MI)Ie, napannenLHLIe IIJIOCKOCTHU B
CTaH,I[apTHI)IX MHOFOFpaHHI/IKaX

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPELIUBAIOLIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHSIX




74

75

76

PaccTosiHME OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

Brrunciienre pacCTosiTHUM MEXIY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MOMOIUIbIO IEPIIEHANKYISIPHON
IJIOCKOCTH

TpéxrpanHslil yroi, HEpaBeHCTBaA IS
TpEXIpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yria

77

DNeMEeHTHI CPEPUIECKON reOMETPUH:
reoJIe3NYEeCKue JIMHUU Ha 3emiie

78

79

Kontponbnas padota "Yrisl u
paccrosiHus"

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK M €ro 3J1eMeHThI"

80

IInpamuia. Bunel nupamun. I[IpaBuneHas
nupamuia

81

82

[Ipusma. IIpsmas 1 HaKJIOHHAS TIPU3MBI.
IIpaBunpHas npuzma

[IpssmMoit napannenenunen,
IpSAMOYTOJIbHBIN Mapasiesnenunes, Kyo

83

Brinmykiieie MHOrorpanauku. Teopema
Ditnepa

84

Brinykiibie MHOrOrpannuku. Teopema
Oiinepa. [IpaBunbHbIe U
MOJTyTIpaBUJIbHbIE MHOTOTPAHHUKHU

85

KonTtponpHas padora "MHuororpaHHUKT"




26 [TonsiTre BeKTOpa Ha MJIIOCKOCTH U B |
MIPOCTPAHCTBE
87 Cymma BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
Paznoxxenue Bektopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JICKAIUX B OJHOMN 1
TUIOCKOCTH
92 CkansipHO€ MPOU3BEICHNE 1
03 Brruncnenue yriia Mex 1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
98 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
99 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI 1
100 Wrorosast KoHTpOJIBbHASA paboTa 1
101 Hrorosast koHTpOBHAS paboTa 1
102 O06o01IeHre U cucTeMaTu3alus 3HaHU| 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue tems! "KoopauHatsl
1 BEKTOPA Ha IUVIOCKOCTH U B 1
npocTtpaHcTBe"
) [ToBTOpenue tems! "CxkanspHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bbruncienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEHHE NPAMOI, |
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBenenmne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE ]
pOrpaMMHUPOBaHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWUHOE ]
IPOrpaMMHUPOBAHUE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEXIy NPSIMBIMU B MHOI'OTpaHHUKAX
1 AHaMTUYECKHE METO/IbI pacyéra yria |
MEXy INIOCKOCTSIMA B MHOTOTpaHHHKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 MJIOCKOCTH B KOOPIMHATAX

13 Haxoxnenue paccTosHUN OT TOYKH 10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU J10
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 Konumponvnaa paboma Nel
"Ananumuueckan zeomempun'

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHbIE MIJIOCKOCTH, IepeceUeHUs
MPSIMBIX U IIJIOCKOCTEMN

19 [TapannenbHble NpAMbIE U TIIIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapamienbHbIe TPSIMBIE U TIOCKOCTH:
pacu€t OTHOIIECHMI
[TapanenbHble IPsIMbIE U MJIOCKOCTH:

21 YIJIBI MEK1Y CKPEILIMBAIOLIUMHUCS
TPSIMBIMU
[lepnienauKynsipHBIE IPSMBIE U

” MJIOCKOCTH: CTaH/IAPTHBIE Maphl

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMPAMBIX, CUMMCTPHU MHOT'OI'PAHHHUKOB




23

24

25

[leprieHauKyIIApHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHAUKYIIAPAX
[lepnieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JJIVH B
MHOT'OTpaHHHUKaX

[ToBTOpenue: momanu

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
TJI0IAJIEH, COOOpaKEHUS 1O 100MS

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

27

28

29

[ToBTOpenue: miomanu
MHOTOYTOJTEHUKOB, ()OPMYJIBI JIS
TJI0IA e, COOOpaXKEeHUsI TO100MsT
[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
[Tnomany ceyeHnit MHOTOTPAaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS MOT00MS

30

Konmponvnasa paboma Ne2
""IToemopenue: MHO20ZPAHHUKU,
ceueHus MHO20ZPAHHUKO0E"

31

O6béM Tena. O6beM MPSIMOYTOILHOTO
napaJuleenumneaa

32

3amaun 06 yaBOoeHUU Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIIUU yriia




33

34

35

CrepeoMeTpUYecKHe 3a/1aull, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MNpAMOYT'OJIBHOT'O
napauicicnuicaa

O0BbEM IPSAMON TPU3MBI

36

37

38

CrepeoMeTrpuueckue 3aJauu, CBSI3aHHbIE
C BBIYHCIICHHEM 00BEMOB MPSIMOI
IIPU3MBI

ITpuxnanHele 3a1a4u, CBS3aHHBIE C
00BEMOM NPSIMOI PU3MBI

Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBbI

39

Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uuaterpaiga. Oobém
HI/IpaMI/I)II)I

40

41

42

®opmyna 00bEMa MUPaMHIBL.
OTtHO1IeHNne 00HEMOB MTUPAMUJT C
0o0LINM YTJIOM

®opmyna 00bEMa MUPaMHIBL.
OTtHomeHue 06beMOB MUPAMUJL C
0o0LINM YTJIOM

CrepeomeTpHuyecKHe 3a1auu, CBSI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW TPU3MBI

43

CrepeoMeTpHUECKHE 3a]]a91, CBA3aHHbBIC
¢ 00bEMaMH MUPaMHUTBI




[Tpuknagueie 3agaun 1mo Teme "O0BbEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienue
paccTOsTHUSA JI0 TUIOCKOCTH

A7 Konumponsnas paboma Ne3 ""Oovém
MHozozpanHuka'
[{unuHapuyeckas MOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHIECKON
MOBEPXHOCTH

49 wnmuaap. [psamoil KpyroBon HUIUHAP.
[1nomaas MOBEpXHOCTH HUINHAPA

50 Konnueckas moBepXxHOCTh, 00pasyroiire
KOHHYECKOU noBepxHocTh. Konyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

57 VYceuénnslii konyc. M3o0paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaar 6OKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomMeTprUYECKHE 3314l HA

55 JI0KAa3aTeNbCTBO U BBIYHCIICHUE,

IIOCTPOEHUEM CEYCHUU LUIUHAPA,
KOHYyCa




56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
MUWJIMHAPOM
HpI/IKJIa)]HBIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 M300paskeHue mapa

[Iepeceuenue cdepsl u mapa c
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

62

63

VYpaBuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 mapa

64

CrepeomMeTprUYECKHE 3314l HA
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCTHIO

65

CrepeomMeTprUYECKHE 3314l HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCThIO

66

[TpuknamHbIe 3a7a49u, CBSI3aHHBIC CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS! B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

68 Pa3znuynble KOMOMHALIMY TeJ BpallleHus
Y MHOTOTPaHHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BparnieHus"

71 Konmponvnas paboma Ned "Tena u
noeepxnocmu spauienua’’

7 O0béMm mmuHIpa. Teopema 06 00bEMe
MPSIMOTO IIMJIMHAPA
Boruncnenue 00bEMOB TN ¢ TOMOIIIBIO

73 onpenenéHHoro uuterpaiga. Oobém
KOHycCa

74 [Tnomanu 60KOBOH U MOIHOM
MOBEPXHOCTU KOHYCa
CrepeoMeTprUYeCKHEe 3a/1a4i, CBSI3AaHHBIE

75 C BBIYUCIICHHEM 00BEMOB IIMIUHAPA,
KOHYyca

76 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Y TUTOIIaAN TOBEPXHOCTEN Ten"
OO0BéM 11apa U MapoOBOTO CEKTOPA.

77 Teopema 06 06béMme mrapa. [Lnomans

cdeprl. CTepeoMeTpHUECKUE 3a/1a4H,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB




78

79

80

rapa, apoBoro CerMeHTa 1 MIapoBOro
CeKTopa

[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOMIEHUS
MEXY TIJIOIIAISIMHA TOBEPXHOCTEH 1
00BbEMaMH MOT00HBIX TEI

[ToioOHBIC TeIa B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
C BBIYHCIEHHEM 00BEMOB TEN U
IJIOIIAJEH TOBEPXHOCTEN

Konmponvnas paooma Ne5 "Ilnowaou
noeepxnocmu u 006vémul Kpyanvix men''

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. O61mue cBoiicTBa IBUKEHUN

82

Buae! n1BukeHnil: napaiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOU

83

84

[Ipeo6pazoBanust mogobus. [Ipsmas u
cthepa Diinepa

I'eomeTpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

85

Konumponvnas paboma Ne6 ""Bexmoput
6 npocmpancmee'”




86

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"ITapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

88

89

90

91

O6o06matomee moropenue 11 moHsTHI
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
1 MeT0J10B Kypca reomerpuun 1011
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWII:
"BexTopsl B mpocTpaHcTBe"

Ob6o6maromee noropenue 11 nonsTuit
U METO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromiee noropenue 11 nonsTuit
1 METOI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

Ob6o6maromiee noropenue 11 nonstuit
¥ METO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"Tlnomaan moBepXHOCTH U 0OBEMBI
KpYTJIbIX TEN"

92

Ob6o6maromee noropenue 11 nmoHsTuit
¥ METO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsl 3HAHUI:




93

"ITnomaay MOBEpXHOCTH U 00BEMBI
KpYIJIbIX Ten"

HNToroBasi KOHTpoJIbHasI padoTa

94

95

Hrorosasn KOHTPOJIbHast paﬁoTa

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTHU3alMs 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropust pazBUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

Hcropus pasBUTHs CTEPEOMETPUH KAK
HAyKU U €€ poJib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUH KAK
HayKU U €€ poJlb B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUHI

101

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU




COBpPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHEro oﬁmero 06pa303a}mﬂ

I'eomerpus

OHGpHpOBaTB MOHATHUAMMU: TOUKA, IIpAMaAA, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEICTBHS U3 HUX IIPU PELICHHUH
r€OMETPUYECKHX 3a/1a4

OnepupoBaTh MOHATUSMU: NAPAJUIETLHOCTh W MEPIECHIUKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PACIIONIOKCHHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yrojl, TpaHU JABYI'PAHHOTO YIJIa,
peOpo ABYIpaHHOIO yIUia, JUHEWHBINH Yrojl ABYIPaHHOIO yIJa, FpaaycHas
Mepa JBYTPaHHOIO yIia

OnepupoBaTb MOHATHUSMU: MHOTOIPAHHUK, BBINYKJIBIM M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPaBUJIBHBI MHOTOTPAaHHUK

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHMpamuja, NpU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)

7.8

KnaccupunupoBat  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
IIPaBUJIbHBIE  MHOTOTPDAHHMKH, TIpSAMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJiesienue 1)

7.9

7.10

OHGpHpOBaTI) IIOHATHUAMU CeKylias IIJIOCKOCTB, CCUCHUC
MHOTI'OI'paHHUKOB

OOBICHATH IMPUHIIUIIBL OCTPOCHUA cedyeHU MHOT'OIr'paHHUKOB,
HCIIOJIB3Ys MCTO/ CJIICIOB

7.11

Crpoutpb cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH I10 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC METOJbI ITpH
p€IICHUN CTAaHAAPTHBIX MATEMATUUYCCKHUX 3aJad Ha BBIYUCIICHHC
paCCTO}IHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKH OO prIMOﬁ, OT TOYKHIOO
IMJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCH ITPAMBIMU

7.13

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIMYMH MO oOpasiam
WIN aJropuTMaM, MPUMEHSsSI W3BECTHBIC AHATMTHYECKHUE METOABI TPH




pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMUMUCA IIPAMBIMH, MCKIY HpHMOﬁ 1 IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTh COOTHOIICHUS

7.14 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMn MOO0HBIX
MHOT'OTPaHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUU (UTYPHI
W3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHGPOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MpPEICTABICHHYIO Ha
4epTeKax U pUCYHKaxX
[TpumensaTh reomerpuueckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3aJa4, IPEIIOJIAaralollluX HECKOJIBKO IAroB PEIIEHUs, €CIU YCIOBHUSA
IPUMEHEHUs 3aJJaHbl B IBHOH popme
718 IIpuMeHATs mpocTEeWIIMEe NPOrpaMMHBIE CPEACTBA W JIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]a4
719 ITpuBOIUTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
ITpyMeHATh MOTy4YEeHHbIE 3HaHUS HA IPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC
CUTYallUu Y IPUMEHATH U3yYEHHBIE MIOHATHUS B IIPOLIECCE TOMCKA PEIICHHUS
MaTeMaTHYecKu  cPOpMyIUpOBAaHHOM  MpoOJIeMBl,  MOJAEIUPOBATH
7.20 pEaIbHbIE CUTYyallMM Ha SI3bIKE N€OMETPHUH, MCCIIENOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX MOHIATUH U TEOPEM, arnapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXICHHEM
F€OMETPUUECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero od0pa3oBaHust
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: IMIMHIPUYECKAs MOBEPXHOCTh, 0Opa3yrolne
6.1 IWIMHJPUYECKON TMOBEPXHOCTH, LMIMHAP, KOHUYECKas IOBEPXHOCTbD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrnioznaBath Tena BpameHus (IHIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIapOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYT

OnepupoBaTh MMOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIQISIMH IIOBEPXHOCTEH M 00BEMaMHu
IMOAOOHBIX TEI

6.9

N300paxars u3yyaemble (UTYypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumenHsTh TeoMeTpuvecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aaa4, IPEAnoJaratommx HECKOJbKO MIaroB pCeHICHUs, C€CJIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUS CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBSACHATh, KAaKMMH CBOWCTBAMHU OHH
o0azaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ  MEXIy BEKTOpaMH, CKalIPHOE IIPOU3BEIEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/1y BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa IPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemiate 3agaun Ha OOKa3aTEIhCTBO MAaTEMATHUYECKHX OTHOIICHHH M
HAaXO0XICHUC T'COMECTPHUICCKUX BCIWYUH I10 06pa3uaM WM aJirOpuTMam,
IIPpUMCEHAA HN3BCCTHBIC METOJbI npu PEOICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPYU PEILICHUN CTEPEOMETPUUECKUX 3a]a4

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallUu ¥ IPUMEHATH U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku  cHOpPMYIHPOBAHHOW  MpOOJIEMbI,  MOJIEIUPOBATH
pealibHbIE CUTYyallMd Ha SI3BIKE T'€OMETPHUH, MCCIENI0BATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
T€OMETPUYECKUX BEITUYUH




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue  OpsMBIX B [IPOCTPAHCTBE:  IMEPECEKAIOLIUECH,
napajuleJibHble M CKpeuuBarouiyecs: mnpsmble. [lapannenbHOCTh  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajjiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX NPSIMBIX, MApPAJUIETHOCTh IMPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMA CTOPOHAMH, YIOJ MEXKIy MpsSMbBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajliesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBbIE (UTYPHl Ha IJIOCKOCTH: TETpadJp,
KyO, mapaJuiesenumne/1, IoCTPOCHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) Hp?[MOfI U IUIOCKOCTHU: TMCPICHAUKYIAPHBIC IMPAMBIC B
MIPOCTPAHCTBE, MPSMbIE TAPAILJIEIbHBIE U MEPIIEHAUKYISIPHBIE K MIIOCKOCTH, TPU3HAK
MEePHIEHIUKYISIPHOCTU MPSAMOM U IJIOCKOCTH, TEOpPEMA O MPSAMOM NePHEHANKYISIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBII
yroJ1, IMHEWUHBIA YroJl ABYTpaHHOro yria. [leprneHiukynsip u HaKJIOHHbBIE: pACCTOSIHUE
OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IJIOCKOCTB. [IepreHIMKyYyIIpHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocreil. Teopema 0 TpEX MepneHANKYIsIpax

IloHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAaHHUKA, BBINYKJIbIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs IPHU3MBI, OOKOBasl U
TMOJIHAs TIOBEPXHOCTH Npu3Mbl. [lapanienenunen, npsMOyroJbHbIA Mapaienenumne]y
u ero cpoiictBa. [lupamuaa: n-yroynpHas nupaMuja, TpaHd U OCHOBaHHUE MUPAMUIBbI,
OO0KOBas M MOJIHAS MOBEPXHOCTh NMUPAMUbI, MPaBHIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl NpuU3Mbl W TOUpaMuibl. [IpaBUIIbBHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, NpaBUJIbHAs IpU3Ma M IpaBUibHAs NHpaMuia,
NpaBUJIbHAS TPEYTOJIbHAs MUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.
ONEMEHTBI CUMMCTpPUU B nupaMmuaax, napaicjicnmIic1ax, MpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Boruncnenue »1eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [liomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOIIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IPaBWIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIre IIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlMmuHAp: ocHOBaHUSA W OOKOBas MOBEPXHOCTb,
00pasyromias ¥ OCh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yoIlne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
U OCb, TUIOMIAIb OOKOBOW U MOJTHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: meHTp, paamyc, 1MaMeTp, TUIoaab MoBepxHocTr chepnl. Bzaumuoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, mionans

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TEJ

Ceuenuss nuiauHApa (MapauyieNbHO M MEPHEHAMKYISIPHO OCH), CEYEHHS KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIINHY), CEUCHHUS 11apa

BexkTop Ha 1mockocT M B mpocTpaHcTBe. CII0OKEHHE U BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3iioxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHune 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUIN C BEKTOPaMU

[IpssMoyronbpHas cucreMa KoopAMHAT B IpocTtpaHcTBe. KoopauHaTel BekTOpa.
IIpocreiimue 3amaum B KOOpAMHATaX. YTroil Mex1y BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BhIUMCIEHUE YITIOB MEXKAY MPSAMBIMU U INIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3ZOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GopMyIHpOBaTh U OMNEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W IPOTUBOINOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHMsS IIPpU PpEUICHUM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATh MOHATHSAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; yMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJIs OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIb30BATh rpachI ITpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHUSMU: HAaTypalbHOE YHCIIO, 1[EJ0€ YHCIIO,
CTETICHb C IIEJIBIM IOKa3aTelieM, KOPSHb HATypaJIbHON CTENICHH, CTCIICHb
C palMOHANBbHBIM  TOKa3aTeleM, CTeNneHb C JAeWCTBUTEIbHBIM
mokaszarejeM, JiorapumM dYHclia, CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIBHOTO YHUCIIA, OCTATOK IO MOJYJI0, palHOHAIbHOE YHCIIO,
HppaloOHAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIIOIbh30BaTh
IMpU3HAKHU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAMMCHBIICC
ol1miee KkpaTHOE, alropuT™ EBKiIHIIA PU pelieHry 3a/1a4; 3HAKOMCTBO C
PpasiInuYHbIMU IIO3UITUOHHBIMHU cucreMamMm CUUCIICHUA, YMCHHC
BBHITIOJHATH BBIUMCIICHHE 3HAUYEHUN U MPeoOpa3oBaHUsl BBIPAKEHUU CO
CTENEHsAMH W JorapudmMamu, mpeodpa3oBaHus JAPOOHO-pAIMOHATBHBIX
BI:Ipa)KeHHfI; YMCHHC OIICPHUPOBATH MNOHATUAMHU: TOCICAOBATCIIBHOCTD,

apudMeTHIecKas MPOTPeCcCusi, TeOMETPHYIECKas TPOTrpeccus, 0ECKOHETHO




yObIBarolas ~ reoMeTpUuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUPOBaTh HMOHATHUSAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh IMPOU3BOAMTH apU(PMETHUUYECKUE NEHCTBUS C
KOMIUIEKCHBIMU ~ YHMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMH: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MAaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHHEe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEPUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEe0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTEeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IudHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HAauOOJIbIlIee ¥ HaMMEHbIIIee 3HAUCHUs
(GyHKLIMU Ha IPOMEXKYTKE, HEIIpepbIBHAS (YHKIIMS, aCUMIITOTHI Tpaduka
GyHKIMH, TiepBasi U BTOpasi MPoU3BOIHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJHON, IepBooOpa3Has, ONpeneIEHHbINH
UHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIUH;, YMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; YMEHHE HaXOAUTh NMPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONIb30BaTh IMPOU3BOAHYIO MJId HCCieNoBaHUS (YHKIUH,
HaXOJUTh HaWOOJbIIME W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTPOUTH
rpauKd MHOTOUYJIEHOB C HCIIOJIb30BAaHHEM ariapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
pellleHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nyecKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U 00BEMBI PUTYP C TTOMOIIIBIO




HHTErpaina; MpuBOAUTh HNPUMEPbI MATEMATHYCCKOTO MOJACIHNPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe (GYHKIMH, OOpaTHblE TPUTOHOMETPHUYCCKHE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YNPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HUX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOIb30BAaHUEM alIapara

anreOpbl, UHTEPIPETUPOBATH MTOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSAMU: CpelHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHJapPTHOE
OTKJIOHCHHE YMCIIOBOTO HabOpa; yMEHHE M3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMALIMI0O C TIOMOIIbIO Ta0NHMII ¥ JAWAarpaMM; HCCIIEIOBATh
CTaTUCTHYCCKHE OJaHHBIC, B TOM YHCJIC C HpI/IMeHeHI/IeM rpa(imqecm/lx
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TpaUUECKH UCCIIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiy beprymm, komOuHaTopHbIe (PaKThI M HOPMYJIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pPacIlpeleliecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIydallHOW BENMYMHBI, (YHKIMH pPACHpeNeNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPHUPOJIHBIX M OOIMICCTBCHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS IS PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJIATH

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTarT

YMeHue onepupoBaTh TOHATUSMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPAaHHBIN yroj, CKpEIIMBAIOIIMECsS TpSAMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY NPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHUE UCII0b30BaTh IIPH
pellleHnn 3a7ady M3yuyeHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATHAMU: IUIOMAAb GUTYphl, 00bEM (GUTYpHI,
MHOTOTPaHHUK, MPaBHJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapajenenunen, NpusMa, NUpamuaa, (urypa u IMOBEpXHOCTb
BpalllEHNs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU THPAMUJBI, MPU3MBI, KOHYCa, IMWIMHApA, 00bEM KyOa,

NPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, LHUIMHIPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWJIMHJpA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, IIIMHApPA, KOHYCAa; YMEHHE CTPOUTH CEYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
bopMynupoBaTh ONpeAeNeHUsI U3y4aeMbIX (PUTYp, BHIABUTATh THIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
Pa3IMYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATh I'€OMETPUYECKUE OTHOILICHHUS
MIPH PEIICHAUH 331a4; HAXOIUTh TCOMETPUUYECKUE BEJTMYNHBI (JTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIIeHUH 33/1a4 U3 APYTUX YUEOHBIX TPEIMETOB U
U3 pEeabHOW JXWU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYECKHAE BEITHUHHBI
(nmuHA, yToJ, MoWaAb, O00BEM, IJIOMAAb MOBEPXHOCTH), HCIONB3YS
W3YYCHHBIE (POPMYIIBI U METOJBI, B TOM YHCJIC: IJIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIIENUIIea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHHe onepupoBaTh NOHATUSAMHU: IPSIMOYTOIbHAsA CUCTEMA KOOPJAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo 6aswucy,
CKaJsIPHOE TIPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIOJl MEKIY
BEKTOPaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIM U KOOPAUHATHBIA METO
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4deOHbIX

npeamMecToB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MOHUMAaHUE 3HAYUMOCTH MAaTEMaTUKH B M3YYEHHH NPUPOIAHBIX U
OOIIIECTBEHHBIX TIPOIIECCOB M  SIBJICHUH; YyMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INIPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTEeMaTU4YeCKON HayKu




HEPEYEHbD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX

HA EI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HATYpaIbHOM cTeneHu. J{efdcTBHs ¢ apupMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
L4 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C pPaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JTOrapHUpMbI
JlelicTBuTenbHble uucia. Apudpmernyeckue onepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOrapuPMUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIIMOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Marpuia cucTeMbl IMHERHBIX ypaBHEHHH. OIpeaenTellh MaTPUIIBI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKiuu. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
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