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MNOACHUTEJIBHASA 3AIIMCKA

I'eometpusi siBnsieTcss OMHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO
oOwero oOpa3zoBaHus, TaK Kak 00eCIeuynBaeT BOZMOXHOCTh NU3YUYEHUS TUCLUILINH
€CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH W MPEIMETOB TI'YMAHUTAPHOIO IUKJIA.
[lockonbky  JIOTHYECKOE€  MBIIUIEHHE,  (OopMUpyeMOe  IpH  U3Y4YEHUHU
00y4JarouMuUCs TTOHATUHHBIX OCHOB T'€OMETPUH, NPHU J0Ka3aTEeIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKIEHUMN MPU PEUICHUU FeOMETPUYECKHUX
3aJla4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL IIPH PELIEHUM 337a4 €CTECTBEHHO-HAYyYHOI'O LHUKJIA, B YACTHOCTHU
bu3uYecKuX 3a1a4.

Lenb ocBoeHust nporpamMmsl yueOHOro kypca «I'eoMerpus» Ha yriyOJIEHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAJIbHBIX CIOCOOHOCTEM O0OydYaromuxcs Mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONICH MpeaIMeTHON obOnactu «MaremaTuka u
uHdpopMmaThKa»  dYepe3  obecredeHWe  BO3MOXKHOCTH  NMPUOOpETEeHUs U
UCIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HAaHUM U JIEWCTBUH,
cnenu@UUHBIX TEOMETPUHU, U HEOOXOAUMBIX JJI YCHEIIHOro MPo(ecCHOHaIbHOTO
00pa3oBaHMUsl, CBI3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATHUKH.

[IpropuTeTHBIMM 3a7jayaMy Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PacCIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacliipeHye MpeACTaBIECHUsI O T€OMETPUU KaK YaCTH MHUPOBOM KyJbTYphl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIUM MUPOM;

(opMHpOBaHUE TMPEIACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHUIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX OMHUCHIBATH M H3Yy4yaTh
pa3HbIE SBJICHHS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHSATUIHOTO amnmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

dbopMHpOBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMM  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAaHHE TEOPEM,
GopMysl M yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbI M HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pEeIICHUs 3a/1a4;

dbopMHUpOBaHUE YMEHHS pacllO3HAaBaTh HA YEPTEkKaxX, MOACIIX U B pealbHOM
MUpE MHOTOIPAHHUKHA M Te€Ja BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

(¢opMupoBaHHE MOHHMMAaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOI'0 IOCTPOEHUs
MaTeMaTHYECKUX TEOpHUM, (pOpMUpOBAHME NOHMMAHUS POJU AKCUOMATUKH IpU
IIPOBEJICHUN PACCYKICHUN;

(opMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pelIeHusl, YMEHUS WX MPUMEHATH, NMPOBOJHUTH JOKA3aTEIbHBIE PACCYXKIACHUS B
XOJI€ pPELIeHMs CTEPEOMETPUUECKUX 3a/1ay U 3a]a4 C MPAKTUUYECKUM COACpPKAHUEM,



dbopMupoBaHUE TPEJCTaBICHUS O HEOOXOAMMOCTH  JIOKAa3aTENbCTB  IPHU
000CHOBAaHMU MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKU B MPOBEJICHUN
JEeTYKTUBHBIX PACCyKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYAJIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEN 00Yy4aroIIMXCcs, MO03HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIILICHUS, HHTEpeca K U3YUEHUIO TEOMETPHUH;

dbopmupoBaHre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHUsI PACHO3HABaTh TMPOSBICHUS TE€OMETPUYECKUX TMOHSITHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEalbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYECHHUH JIPYTHX
y4eOHBIX  TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTMPOBAHUSl PEAJbHBIX CHUTYallMi, HWCCIENIOBAHUS IMOCTPOEHHBIX MOJIEIEH,
WHTEPIIPETAUU MOYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM COJIepKaTEIbHBIMU JUHUSIMHU yueOHOro kKypca «l'eomeTpusi» B
1011 «kmaccax sBisitorcs:  «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BeKkToppl W  KOOPAWMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM YypOBHE OOy4EeHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Y4eOHOTrO Kypca, a
dbopMHupoBaHUE  JIOTHUECKMX YMEHHMI  pacmpenensieTcs He  TOJBKO  TI0
coJiepKaTesIbHbIM JIMHUSIM, HO U MO rojgaM oOydenus. ConepkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHHsl DenepanbHON paboueit
IPOTPaMMBI, PAaCHpeNeIEHHBIM IO TojaaM OOyYeHHS, CTPYKTypPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHITUITHAIBHBIM BOIIPOCAM 00yYaronuecs
oOpamaJiucb ~ HEOJTHOKPATHO. ITO  TO3BOJSET OpPraHUW30BAaTh  OBJIAJICHUE
F€OMETPUYECKUMU MTOHSATUSIMU U HaBBIKAMHM TIOCJICIOBATEIILHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM NPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECCKUX MPEICTABICHUNA O0YUYaIOIMIUXCS, PACIIUPSS U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexo K M3yUYEHUIO FTEOMETPUU HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math  ycioBus s auddepeHnmanud  o0Oy4eHUs, MOCTPOEHUS
WHIMBHUIYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, OOECIeYUTh YriyOnEHHOe
U3y4YeHUE TEOMETPHUH KaK COCTaBIIsoMNIeH yueOHoro mpeamera «MaTteMaTukay;

MOJTOTOBUTHh OOYYAIOIMIMUXCA K MPOAOHKCHUIO H3YYEHHUSI MAaTEeMaTUKH C
y4€ToM BbIOOpa Oyaymied mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
0o01muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyudenue yuebHOro kypca «l'eomerpusi» Ha yriayOnEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 yaca (3 yaca B Henento), B 11 kitacce — 102
yaca (3 yaca B HEJIeJIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKCcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajuleJibHble W CKpeluBaromuecs: mnpsmble. [IpU3HaKuM CKpeNIMBAIOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIIOCKOCTEN B MMPOCTPAHCTBE: NapaJuIeIbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTd. [lapannenbHoe M LIEHTpaJIbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3oOpaxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeabHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MOCTPOECHUE CEUCHUN.

[leprieHAUKYISAPHOCTh NPSIMOM M IJIOCKOCTH: MEPIICHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIBHBIE W IEPIECHANKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT HOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH — ABYX
IJI0CKOCTEN. Teopema 0 TpEX NMEePIEeHIUKYIIAPaAX.

VIl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOW M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenumien, OPSAMOYTOJIBHBIA — NApajuleseNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupammupa: n-yrojapHas mnHpaMuja,
npaBwibHas W ycedy€HHass mnupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBWJIBHOW mnupamuibl. lIpaBuibHbBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHAS IHUPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUA W IPABUIBHBIN
TeTpadsip, KyO. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

Briuncienre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUAroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSMOM TMPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSIMOM TPHU3MBIL.
[Imomansr OOKOBOW MOBEPXHOCTU W TOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MUPaMHU/IBI.

CumMeTpuss B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MHPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTIOTPAaHHUKE: CHUMMETPUS
napajielienuneaa, CUMMETPHsS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIBLHON
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOPA HA YHUCIIO.
[TonsTre koMIUIaHapHBIE BEKTOPHI. [IpM3HAaK KOMIIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuino mapannenenunena. Teopema O pa3loKEeHUHM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAYy KOOPAMHATAMHU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeXIy BekTopamu. CkalspHOe MpPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

IToHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHMYECKas IIOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, OOpasyloliue MoBepxXHOocTed. Tema BpaleHus:
UWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
napa.

O6bEéM. OcHoOBHbIE CcBoOMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsSIMOYTOJLHOTO Tapajuienenunena v ciueiactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUPaMHUIbl 1 KoHyca. O0bEM mIapa U MapoBOTro
CErMeHTa.

KoMOuHaumuu Ten BpallleHuss ¥ MHOTrorpaHHukoB. I[lpu3ma, BnucaHHasi B
UWINHAP, ONHMCAHHAas OKojo wuiuHapa. Ilepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [IoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[lnomans MOBEPXHOCTH LUIMHIpA, KOHyca, Miomanas chepbl U e€ dactei.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoreTus. Pemienwe 3agad Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPAHHUKOB M TEJ1 BPAIllCHUsI: CEUCHUS IIUITMHIpa
(mapayiyienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS I1apa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeH MIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeEKTOpaMH. BektopHoe
YyMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOrO YyMHOXeHUsA. IIpsiMoyrosibHas
cucTeMa KOOpAuHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no 6Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHUH TIeOMETPUUYECKHUX
3azay.

J{BMKEeHUN B IPOCTPAHCTBE

JBuxenus npoctpancTBa. OTtoOpakenus. [[BMkeHUs W PaBEHCTBO (UTYP.
OOmue cBoicTBa JBW)XCHUW. BuIbl JIBWXKEHUN: TMapauIebHBIM IEPEHOC,
IEHTpajdbHass CUMMETPHS, 3€pKajJibHas CUMMETpPHs, MOBOPOT BOKPYT IMPSMOM.
[Ipeo6pazoBanus noaodus. [psimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIecTBa,  MpPEJICTaBIE€HUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
Npoleayp TPakKIaHCKOTO o001IecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIMUSAMY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMIEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHWE JAYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
INPUMECHEHUEM JOCTH)KEHUM HAyKH M JEATEIIbHOCThIO YYEHOr0, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, PEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocMTAHME:

chOpPMUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTEeMaTHUYeCKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pusnyeckas aKTUBHOCTH), (U3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTENBHON J€ATEIbHOCTBIO;

6) TpynoBoe BocnnuTaHUE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKON HANPaBIECHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOJHON U COLMATIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKUX 3HAHWW IS pelieHus 3a7gady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUU JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTU4eCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeNbHOCTH, JTAmNoB €&
pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYIO M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeiicTBU:

BBUSIBISITh U XapAaKTE€PU30BaTh CYILIECTBEHHBIE INMPU3HAKHM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpe/IeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHWUS /711 0000IICHNS ¥ CPAaBHEHHS, KPUTEPUU MTPOBOJIMMOTO aHAJTN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3AaMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSAX, MpEIIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YU4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (DOpMyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yjbTaTam
MPOBENEHHOTO  HAOMIONCHMS, WCCIICNOBAaHUS, OIICHHBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA,

MPOTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKXKe BbIABUTAThH
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JAeUIIUTH MHPOpPMAIIUK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO PA3JIMYHBIX BHUAOB U
dbopM mpeACTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKH;

OIICHUBATh HaJIEKHOCTh uHopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBepPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPMHUMATh U (OPMYIIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsAIMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3aJayH,
KOMMEHTHPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTABIATh CBOM CYXICHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMuue M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIIEOBaHMUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAUK.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCHd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEIU U YCIOBUSAM, OOBSICHAITH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHKCHUS PE3YJIhbTaTOB JNCSATEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH IIeJb COBMECTHOM
JeSITebHOCTH, TUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenensTh
BUIBI pabOT, JIOTOBApWBATHCS, OOCYXHaTh MPOIECC W Ppe3yJbTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaHIbI, OIICHUBATH
KauyecTBO CBOETO BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATh OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHnH 3a7a4 ¥ NPOBEJICHUU MaTEeMaTUYECKUX PACCYKACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUU
reoOMEeTPUYECKUX 3a/ad;

e KJIacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY HpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHSITUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO paco3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHHUKOB (IIPU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KJjaccU(UUUPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBaHUA I
KJIacCU(pUKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMM C  CEUEHUEM
MHOT'OTPAHHUKOB IIJIOCKOCTBIO;

*  BBINOJHSATH napajjieibHoe, LHEHTPATILHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIIOJHATH U300pakeHUsT QUryp
HAa IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOIOTPAHHUKOB Pa3JIMYHBIMM METOJAMH, BBIITOJIHSITH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAJA  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (Mpu3Ma,
NUpPaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CcBOOOJHO ONEPUPOBATh MOHATUSMU: CUMMETPHs B IPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJIHO OINEPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpelmarh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUMX OTHOLIEHUH H
HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPYU PEIICHUH MAaTEeMATHYECKUX 3aJ]1a4 IMOBBIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATh MPOCTEHIIME MPOTrPaMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e WU3BJIEKaTh, NPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yepTekax U pUCYHKaxX;

e IMPUMEHATh TIOJIYYEHHBIE 3HAHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEAJbHbIE CUTYAllMH, MPUMEHATh H3yYECHHbIE MOHSATHUS B
nporecce TIMOMCKAa PpEeHIeHHs] MaTeMaTH4ecKH  Cc(hopMyIupoBaHHOU
npoOsieMbl, MOJEINPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'C€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENN C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUN U TeopeM, ammapara ajreOpbl, pelarh MPakTUYECKHUE 3aJayH,
CBSA3aHHBIE C HAXOXK/IEHUEM F€OMETPUYECKHUX BEITUYMH;

e HMEThb MpEACTaBICHUS 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIAMH BPAIECHUS: IIMIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Tejda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0OBSCHSTH CIIOCOOBI TTOJTYICHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHHUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATh MOHITHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BMIHCAHHBIA B cdepy u
OTHCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaICHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMamMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYPBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBBIBATh HH(POPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3319l Ha BBIYMCICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 10 IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METOA NP PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBUDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKECHUM;

BBITIOJIHATh HM300paXE€HUST MHOTOTPAaHHUKOB W TEN BpalleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus MO100US;
CTPOUTH CEUCHHUS MHOTOTPAHHHUKOB W TEJ BpAICHUS: CEUCHUsS MFJIMHIPA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSILIIUE YEPE3 BEPILIUHY ), CEUCHUS 11apa;
UCIOJIb30BaTh METOJbI TIOCTPOCHUSI CEUCHUI: METOJ CJIEI0OB, METO]
BHYTPEHHETO MPOSKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHSTh TeoMeTpuueckre (akTbl IS PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmllinX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHATH MPOrPaMMHBIE CPEICTBA M AJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  TIOJYYEHHbICE  3HAHUS HA  [PAKTUKE:  CPAaBHUBATS,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMpOLECCE IOUCKA  PEIICHUs
MaTeMaTU4ecku  C(OpPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBAThH
pealbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
Hax0XJICHUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX A3Tamax Pa3BUTHUS TECOMETPUHU Kak
COCTAaBHOW YacTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Konu4yecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontposusie | TIpakTaueckue (undposbie)
n/m | TeM MPOrpaMmbl Bcero paGoTHI padoTHI oOpa3oBaTejibHbIE
pecypcsl
1 BBenenue B crepeoMeTpuro 23 1
) B3aumnoe pacnonoxenue 6 |
IPSIMBIX B IPOCTPAHCTBE
3 [TapannenpHOCTb MPSIMBIX U g
IUIOCKOCTEN B IPOCTPAHCTBE
[IepnieH UKy IAPHOCTD
4 HPSIMBIX U IIJIOCKOCTEN B 25
MPOCTPAHCTBE
VYTIuIBl ¥ pacCTOSHUS 16 1
MHOrorpaHHuKu 7 1
Bexkrops! B IpocTpaHcTBE 12
2 [ToBTOpEHME, O606HleHI:Ie u 5 )
CUCTEMAaTH3aLMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITPOI'PAMME




11 KITACC

HarrenoRamme KoaunvecTBo yacos DJIeKTPOHHbIE
Ne (uudposbie)
pa3aesioB U TeM Kontpoabnbie | IIpakTnueckue
n/n Bceero o0pasoBaTe/bHbIC
NpOrpamMmbl padoThI padoThI
pecypcsbl
A
| HaJIUTUYECKas 5 !
reOMETpHUSI
[ToBTOpEHUE,
6006
5 000011eHNE U 15 !
CUCTEMATHU3aLHs
3HaHUHN
3 O0BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
ITnomann
5 ITIOBEPXHOCTHU U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrkeHUS 5 1
IToBTOpEHue,
7 0000111eH1E U 17 5
CUCTeMAaTHU3aLHs
3HAHUHI
OBUIEE KOJIMYECTBO
1 102 8 0

YACOB I10 [TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHnTpoibHble
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TIpaBUIIa
M300paKeHHS Ha PUCYHKE
IUIOCKOCTH, MapaiiebHbIX
MPSAMBIX (OTPE3KOB),
CepeuHBI OTpEe3Ka

[TonsTHA cTepeoMeTprn:
TOYKa, MpsimMasi, MI0CKOCTb,
npocTpaHcTBO. OCHOBHBIE
MpaBuia U300pakeHHsl Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSMBIX

(OTpe3KOB), cepeuHbI OTpe3Ka

INousaTus: MEPECEKAIHECA

IIJIOCKOCTH, ICPCCCKAIOIIUCCA

npsiMasi ¥ MI0CKOCTh;
MOJIyTIPOCTPAHCTBO

[TonsaTus: nepecexaronecs

IIJIOCKOCTH, IIEPECCKAIOIIUECCA

npsMasi ¥ II0CKOCTb;
MOJIyTIPOCTPAHCTBO

MHoOrorpaHHukKH,




N300pakeHHEe MPOCTENIINX
MIPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HIEPBBIE CIEACTBUS U3 HUX

AXCHOMEI CTCPCOMCTPHU U
INEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoOblI 3a1aHusI IPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEH

10

N3o00pakeHne ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJAT YEPE3 UX
pEbpa. N3o0paxkenue
MEpeCCUCHUS MMOJTYUYCHHBIX
IJI0CKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUCHUH
Pa3HbIMHU LIBETaAMU

11

N3o06paxkenune ceueHuit
nUpaMuibl, KyOa U MpU3MBbl,
KOTOPBIC MPOXOST Yepe3 uxX
pébpa. M3obpakeHue




NEPECCUCHUS MMOJTYUYCHHBIX
I0cKocTel. PackpammBanne
MOCTPOCHHBIX CEUCHUN
pa3HBIMH LIBETaMU

12

N3oOpaxenue ceueHuit
NUpPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE IPOXOJAT YEPE3 UX
p&opa. N3o0pakeHune
NepECEUCHUS TOJTyUEHHBIX
mockocrel. PackpamvBanue
ITOCTPOEHHBIX CEUEHUM
pa3HbIMM LIBETaMHU

13

N3o00paskeHre ceueHni
MUPAMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT YEpE3 UX
pEbpa. N3o0pakeHue
[epeCceYCHUs MOITYYEHHBIX
miockocrel. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH LIBETaMU

14

Meton cnenoB mis
MOCTPOECHUS CEUCHUI

15

Merton cnenos i
IIOCTPOEHHUS CEYECHUH.
CBolicTBa nepeceyeHmi
IPSIMBIX U IJIOCKOCTEH

16

MeTton cienoB i
IIOCTPOEHHUS CEYCHUH.
CBolicTBa niepeceyeHmi




IPSIMBIX U IJIOCKOCTEN

17

[Toctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1aroB MOCTPOCHHUS

18

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH 1 3aIUCh
I1aroB MOCTPOCHHS

19

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaMm Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEKEH U 3aIHCh
IIaroB MOCTPOCHUS

20

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIiCh
I1aroB MOCTPOCHHS

21

[ToBTOpEHME IIIAHUMETPUN:
Teopema o
IPONOPLMOHATIBHBIX OTPE3KAX.
[Tonobue TpeyroabHUKOB

22

[loBTOpPEHUE MIIAaHUMETPUU:
Teopema Menenas. Pacuersl B
CEYEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pazButus




IJIAHUMCTPHUU U
CTepEOMETPUH

23

KontponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroiuecs npsiMole.
[Ipu3Haky ckpemuBarOmMuXcs
npsameix. [lapamiensHbie
IIPsIMBIE B IPOCTPAHCTBE

25

Teopema o CyleCTBOBaHUH U
€MHCTBEHHOCTH IIPSIMOU
napajuieIbHON JaHHOU
IIPSIMOM, MPOXOJALIEHN Yepes
TOUYKY IIPOCTPAHCTBA U HE
JIeXKalle Ha TaHHOUM TPsIMOM.
Jlemma o nepecedeHUH
NapaJuIeIbHBIX MPSMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
napauieIbHbIX MPSIMBIX.
Teopema 0 CKpemrBarOIUXCs
MPSIMBIX

27

[TapannensHoE
npoekTupoBanue. OCHOBHBIE
CBOMCTBA MapaIeIbHOI0
IPOEKTHUPOBAHUSI.




N3o06paxenue pa3Hbix Guryp
B MMapAJJICIbHON MPOEKIUU

28

lentpanpHas mpoekuus. Yromu
C COHAIPABIICHHBIMU
CTOPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3amaun Ha JJOKa3aTeIbCTBO U
HUCCICOOBAHUC, CBA3AHHBIC C
PACIOJIOKCHUEM IIPAMBIX B
IPOCTPAHCTBE

30

[TonsiTusA: napajaenbHOCTb
IIPSIMOM U IUIOCKOCTH B
npoctpanctse. [IpuzHak
NapaJuIEIbHOCTH NPSMOU U
ockocTH. CBolicTBa
MapaJuIEIbHOCTH NMPSMOU U
IUIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYHCIICHHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapaieIbHOCTHIO IPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE

32

IToctpoenue ceuenus,
IPOXOJAIIETO Yepe3 TaHHYI0
HPSIMYIO Ha YEPTEKE U
napajuieIbHOTO IPyTOn
npsiMmoid. Pacyér oTHoImeHu

33

[TapamienbHas npoekuus,
IPUMEHEHUE JJIs1 HOCTPOEHUS




cedeHui kyoa u
napasienenumnena. CBolcTBa
napajuiejenunea u mpru3Mbl

34

[TapaynnenpHbIE MITOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX ITIJIOCKOCTEM

35

Teopema o napamieabHOCTH U
€UHCTBEHHOCTH IUIOCKOCTH,
IIPOXOSILEH Yyepe3 TOUKyY, He
MIPUHAJIEKALLYIO TaHHOMN
IJIOCKOCTH U CIIEICTBUSA U3
Hee

36

CaolicTBa napasuieabHbIX
IUIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX
nepeceyeHus npu
NIEPECEYECHUH JIBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeTben

37

CaolicTBa napasmieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
HapayieNIbHbIX NMPSIMBIX,
3aKJIFOYEHHBIX MEXKIY
napaieIbHbIMU
IUIOCKOCTSIMH; O IEPECEUEHUH
IIPSIMOM C IBYMs
napajieIbHBIMU TTOCKOCTSIMH

38

[ToBTOpEeHMe: Teopema
[Tudaropa Ha MI0CKOCTU




39

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO
TPEYroJbHUKA

40

CoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napaJuleenuneaa

41

Brruncnenue UMH OTPE3KOB B
Ky0Oe U psIMOYTOJIbHOM
napaJuleenumnese

42

[lepnieHAUKYIAPHOCTD MPSIMOM
u mockocTH. Ilpu3Hak
NEPIEHIUKYIJISIPHOCTH MIPSIMON
U TUIOCKOCTH

43

[leprieHAVKYASAPHOCTH MPAMOI
u rockoctu. [IpusHak
NEPHEHANKYISIPHOCTH TIPSIMOM
U TUIOCKOCTH

44

Teopema o Cyl1eCTBOBAaHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
MPOXOJSILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYJISIPHOU K
IJIOCKOCTH

45

IImockoct u
NEPIECHIUKYISIPHBIE UM
NpsIMbIE B MHOTOI'PaHHHUKAX

46

[Tnockoctu u
NePIEHANKYJSIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX




47

[lepneHauKyIIsIp ¥ HAKJIIOHHAS.
[TocTpoenue nepneHAUKYyIsApa
U3 TOYKH Ha IPSIMYIO

48

[IeprieHAUKyIsAp ¥ HAKIIOHHAS.
[TocTpoenne nepneHauKysipa
13 TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
NEepIeHIUKYIApax (npsamas u
oOpartHas)

50

Teopema o Tpéx
NepIeHIuKyIIpax (mpsmast u
oOpartHas)

51

Yron mexny
CKPEITUBAIOIIMMHUCS TTPSIMBIMHU

52

[Touck nepreHIUKyIApHBIX
Hp?[MI)IX C IIOMOIIBHO
HepHCHI[I/IKy.HSIpHI)IX
IIOCKOCTEH

53

OproronansHoe
IPOEKTHPOBAHUE

54

[TocTpoenue ceueHuit kyoa,
MPU3MBbI, IPABUIBHOU
NUpaMU/Ibl ¢ TOMOILBIO
OPTOTOHAJILHOMW MPOEKIUU

55

[TocTpoenue ceuenuit kyoa,
NIPU3MBI, TPABUIBLHON
MUPAMHUJIBI C TTOMOIIIBIO
OpPTOTOHALHOU MPOEKIINH




56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[ImockocTr cuMMeTpuii B
MHOTOTpaHHHKaX

57

[Ipu3nak
NEPHEHANKYISIPHOCTH IPSIMOM
Y TUIOCKOCTH KAaK CIJIEJICTBHUE
CUMMETpUN

58

HpaBI/IHBHBIC MHOT'OI'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
JI0 TJIOCKOCTH

59

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuid OT TOUKH
J10 IJIOCKOCTH

60

CriocoObl OIyCTUTh
NEPIEHANKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
napajuIeIbHON NPAMON

61

CaBur 1o HenapasuieIbHON
PSIMOM, H3MCHECHHE
paccTosHUM

62

KonTponbhas pabota
"B3zaumMHoe pacrnionoxeHue
IPSIMBIX U MJIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpEHME: yrOa MEKIY
MPSIMBIMH Ha TIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,




T€OpEeMa KOCMHYCOB

64

[ToBTOpEHME: Yyroa MexIy
CKPELIMBAOIIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FCOMeTpI/I‘IeCKI/Ie MCTOJbI
BBIYUCJICHUA yIJIa MCKIY
MMPpAMBIMH B MHOTOTpaHHUKAaX

66

JIByrpanHsbiii yrosu. CBOMCTBO
JVHENHBIX YTJIOB ABYI'PAHHOIO
yria

67

[IepnieHauKysIpHBIE
mIockoctH. CBoiicTBa
B3aMMHO MEPIEHANKYISIPHBIX
IUIOCKOCTEH

68

[Ipu3naxk
NePHEHANKYISIPHOCTH
IJIOCKOCTEM; TeOpema o
MPSIMOM MepecedeHus IByX
IJIOCKOCTEH
NEePHEHANKYISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTOJIBHBIN
napajuiejenumnes; Kyo;
U3MEpEeHMsI, CBOMCTBA
IPSIMOYTOJIBHOTO
napaJenenuneaa

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napajuieienuneaa u




CJIIEIICTBUE U3 HEE

71

CrepeoMeTrpuueckue u
MIPUKJIAIHBIE 3a1a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IUTIOCKOCTH

72

IToBTOpEHHMeE:
CKpCIIUBAIOIHECS IPSMEIC,
napajulelIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX
MHOI'OIrpaHHHUKax

73

[Tapa mapajutenbHbIX
IJIOCKOCTEH Ha
CKPEIMBAIOIINXCS MTPSMBIX,
pacCcTOsIHUE MEKTY

CKpCIIUBAOIHUMHUCS ITPAMBIMU

B IIPOCTBIX CUTyalUAX

74

PaccrosiHue oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

75

Brruncnenue paccrossHui
MEK]ly CKPEILMBAOIIUMHUCS
MPSMBIMH C IOMOILBIO
NEPIEHANKYJISIPHON
IIOCKOCTH

76

Tpé€xrpanHslii yroi,
HEPABEHCTBA 1A

TpeXrpaHHbIX yriaos. Teopema
[Mudaropa, Teopemsbl




KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIia

77

DeMeHTHI cheprudecKoit
TE€OMETPHUH: TeO0JIe3NUECKUE
JMHUM Ha 3emJie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

CucreMatu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Inpamua. Buael nupamun.
[IpaBunpHas nupamuaa

81

IIpusma. Ilpamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

82

[Ipsamoit napaienenunes,
MPSIMOYTOJIbHBII
napasuieNienumnesn, Kyo

83

BrInmykiible MHOTOIpaHHHKM.
Teopema Diinepa

84

Brinykiibie MHOTOIpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
MOJTYTTPaBUIILHBIC
MHOTOTPaHHHUKHU

85

KonrtponsHas padora
"MHororpaHHuku"

86

ITousrue BCKTOpa Ha
IIJIOCKOCTH U B ITPOCTPAHCTBE




87 CyMmMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuno mapasienenumnena

90 YMHOXEHUE BEKTOpa Ha
YHUCIIO
Pa3noxenue BekTopa no

91 0a3ucy TpEéx BEKTOPOB, HE
JEKALMX B OJTHOM INIOCKOCTH

92 CxansapHoe NMpou3BeICHHE

93 Brruncnenue yria mexmuy
BEKTOPAMH B [IPOCTPAHCTBE

94 [Ipocreiimue 3aga4um ¢
BEKTOpaMHU

95 [Ipocreitmue 3anauun ¢
BEKTOpaMHU

96 [Ipocreitmue 3anauu ¢
BEKTOPaMH

97 [Ipocreiimue 3aga4um ¢
BEKTOpaMHU

08 O6o006menne u
crucTeMaTu3alurs 3HaHUI

99 Ob6o061enne u
crucTemMaTu3auus 3HaHUI

100 Nrtorosas KOHTpOJIbHAS
pabora

101 Hrorosas KOHTpOJIBHAS

paborta




00001IeHne u
102 . 1
cUucreMaTtui3ania 3HaHUN

OBIIEE KOJIMYECTBO YACOB

10 [IPOTPAMME 102




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
nudposbie
oOpa3oBaTejibHbIEC

pecypchl

IToBTOpEHMUE TEMBI
"Koopaunatsl BeKTOpa Ha
MJIOCKOCTH U B
npocTpaHcTBe"

[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

[ToBTOpEHUE TeMbI
"BbrunciieHue yriia Mexmuy
BEKTOPAaMH B ITpocTpaHcTBE"

[ToBTOpEHHE TEMBI
"VpaBHeHHE PSAMOH,
IIPOXOMILEH Yepes3 ABe
TOYKHU"

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHE MIIOCKOCTH

BexropHoe npousseneHue

JIuneliHbple HEpaBEHCTBA,

JIuneliHbIe HEPABEHCTBA,
JIMHENHOE




IpOrpaMMUPOBaHKE

10

AHaJIUTHYECKNE METOBI
pacuéra yria Mexay
IpSIMBIMU B
MHOTOI'PAaHHHMKAX

11

AHaJINTHYECKUE METOIbI
pacuéra yria Mexay
IUIOCKOCTSIMH B
MHOTOTpaHHHUKaX

12

®dopmyna pacCTOSIHUS OT
TOYKH J0 MJIOCKOCTH B
KOOpPJIMHATAX

13

Haxoxnenue pacctostHui OT
TOYKH JI0 TIJIOCKOCTH B Ky0Oe

14

Haxoxnenue pacctostHuii OT
TOYKH 0 TNIOCKOCTH B
MPaBWIbHON UPaAMHUJIE

15

KonTponbHas pabora
"AHaTuTU4YecKasd
reoMerpus"”

16

Ceuenuns MHOT'OI'PaHHHUKOB:
CTaHJApPTHBIC
MHOT'OI'paHHUKU

17

CedeHnst MHOTOTPAaHHUKOB:
METO/I CJIEIOB

18

CeueHnst MHOIOIPaHHUKOB:
CTaH/apTHbIE TNIOCKOCTH,
nepeceyeHus! NpsMbIX U




IUTOCKOCTEHN

19

HapaJ'IJ'ICJ'ILHBIe MpsAMBbIC U
IMJIOCKOCTHU: MapalyICJIbHBIC
CCUCHUA

20

[TapannenpHbie IPSIMbIE U
IJIOCKOCTH: pacu€T
OTHOILIEHUH

21

[TapamtensHble npsMbIe U
IUIOCKOCTH: YIJIbl MEXTY
CKPELMBAOIUMUCS
OPSMBIMH

22

[lepnenaukynspHbIe
IPSMBIE U TNIOCKOCTH:
CTaHapTHBIE MapBI
NEPIECHIUKYISIPHBIX
IJIOCKOCTEH U NPSIMBIX,
CUMMETpUU
MHOTOI'PAaHHUKOB

23

[lepnenaukynsapHble
HpsSMBIE U TNIOCKOCTH:
TEeOpeMa O Tpex
NEPIEHIUKYJIApax

24

[lepnienauKyIsIpHBIE
IpsIMbI€ U TIIOCKOCTH:
BBIUMCIICHUS JITHH B
MHOTOI'PAaHHHUKAX

25

[ToBTOpEHME: MIOIAN
MHOTOYT'OJIbHUKOB




26

[ToBTOpenue: GopmyIsl 11
TJI0MAEH, COOOpaKEHUS
mogo0ous

27

[ToBTopenue :popmyisl s
COOOpakeHUS TI0I00MS

28

IImomanu ceueHuit
MHOTOIPAHHUKOB: IJIOILAIN
MOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKEeHUs
IOI00Us

29

[Inomanu cedenuit
MHOTOIPAHHUKOB: IJI0ILA 1
IIOBEPXHOCTEH, Pa3pe3aHus
Ha 4acTu

30

KonrponbHas pabora
"[loBTOpeHue:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOTpaHHUKOB"

31

O0BéM Tena. O0beEM
IPSIMOYTOJIBHOTO
napasuieNenumneia

32

3amaun 06 yaABOCHUH Ky0a, O
KBajpatype Kyoa; o
TPUCEKIIUH yTia

33

CrepeomeTpuyiecKkue 3aj1auu,
CBSI3aHHBIE C 00BEMOM
IPSAMOYTOJIBHOIO
napaJieNenunea




34

[IpuknaaHsie 3a1a4u,
CBSI3aHHBIC C BEIYHUCIICHUEM
00BEMa MPSAMOYTOIHHOTO
napa’suiesienurena

35

O0BbEM IpsAMON TPU3MBI

36

CrepeomeTpHyeckue 3a1au,
CBSI3aHHBIC C BEIYUCIICHUEM
00BEMOB IPSAMOI TPU3MBI

37

[Ipuknaansie 3a1a4u,
CBsI3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

38

Brruucnenue o0EMOB TeI €
TTOMOIIIBIO OMIPEEITIEHHOTO
uHTerpana. OobpEm
HAKJIOHHOM MPU3MBbI

39

Brruncnenue 00EMOB Te €
TTOMOIIIBIO OIIPEAEITIEHHOTO
uHTerpaina. OobpEmM
MUPAMHU/IBI

40

dopmyna 00bpEMa
nmupaMubl.

41

®opmyna o0bEMa
nupamubl. OTHOILICHHE
00BEMOB MUPAMUJI C OOIITHM
yIIJIOM

42

CTepeOMeTpI/I‘leCKI/Ie 3aJa4u,
CBSI3aHHBIE C 00BEMAMU
HAKJIOHHOM IMPU3MBbI




43

CrepeomeTpuiecKue 3a/1a4u,
CBsI3aHHBIE C 00BEMaAMU
TTUPAMH/IBI

44

[Ipukiagselie 3aga4u no
teme "OOBEMEI TEIT",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOUW MPU3MBbI

45

[IpukiagHelie 3aga4u 1o
teme "O0bEéMBI TEN",
CBsI3aHHBIE C 00BEMOM
MUpPaMUIbI

46

[Tpumenenne o0bEMOB.
Brraucnenue pacCTosaHuAg 10
IIOCKOCTH

47

KonTponbsHas pabota
"O6BEM MHOrOrpaHHuka"

48

Humuaapuyeckas
MOBEPXHOCTh, 00pa3yromue
UAJIMHIPUYECKOM
MOBEPXHOCTHU

49

Humuaap. [pamon
KpyTOBOM LIUIUHAP.
[Tmomaas mMOBEpXHOCTH
LWIMHIpA

50

Konnueckast nOBEpXHOCTB,
00pa3yrome KOHMIEeCKOM
noBepxHocTu. Konyc

51

Ceuenue koHyca




IJIOCKOCTBIO, NapAJIIEIbHOU
IUIOCKOCTH OCHOBaHUS

52

Y ceu€HHBIN KOHYC.
N306pakeHne KOHYCOB H
YCEUEHHBIX KOHYCOB

53

[Tnomans OOKOBOM
MOBEPXHOCTH TIOBEPXHOCTH
KOHYycCa

54

[Tnomane OOKOBOK
MOBEPXHOCTH M ITOJTHOMN
MOBEPXHOCTH KOHYCa

55

CrepeomeTpuyueckue 3a1adu
Ha JT0Ka3aTeIbCTBO U
BBIYUCIICHHUE, IOCTPOCHHEM
CCUCHUI IMITMHIpA

56

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeabCTBO U
BBIUHCJICHHE, TOCTPOCHUEM
CEUYCHHI KOHYyca

57

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C HUIUHIPOM

58

[Tpuxmnanueie 3a1a4m,
CBSI3aHHBIE C KOHYCOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa
C IJIOCKOCTBIO

61

[Tepeceuenue cepsl u mapa
¢ ockocthio. Kacanue




nrapa 1 cepsl MIOCKOCTHIO.
Bun 1 nzo6pakenue mapa

62

VYpaBHenue chepsl.
[Tnomans chepsr u e€
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpudeckue 3a1adu
Ha JT0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBSI3aHHBIE CO
cdepoit ,MOCTPOCHUEM HX
CEYEHUH TUIOCKOCTHIO

65

CrepeomeTpuyueckue 3a1adu
Ha JT0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBSI3aHHBIC C
IapOM, IIOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO

66

[Ipuknaansie 3a1a4u,
CBsI3aHHBIE cO chepoit u
1apom

67

[ToBTOpEHUE: OKPYKHOCTH
Ha IUIOCKOCTH, BBIYMCIICHHS
B OKpPY>KHOCTH, CTaHJapTHbIE
moao0us

68

PaznuyHbie KOMOMHAIIMY TEI
BpAILCHUS U
MHOTOTPaHHUKOB

69

3amauu o TeMme "Tena u
MOBEPXHOCTHU BpauieHus"




70

3agauu o teme "Tena u
MTOBEPXHOCTH
BparnieHus".O600meHne

71

Kontponsnas padora "Temna
Y TIOBEPXHOCTH BpaleHUS"

72

O06wém nunuaapa. Teopema
00 00bEMe mpsMOTo
LWIMHIpA

73

Brraucienne 006EMOB TeI C
TIOMOIIIBIO OTPEICAEHHOTO
uHTerpana. O6bEM KoHyca

74

[Tnomaau 60KOBOM U
MOJTHOM OBEPXHOCTHU
KOHYycCa

75

CrepeomeTpuyiecKue 3aj1auu,
CBA3aHHBIC C BBIYHCIICHUEM
00BEMOB LIMITMH/IPA, KOHYCA

76

[IpuknanHeie 3a1a4u MO
TeMe "OO0BEMBI U TLIOMIAIA
nosepxHoctel Ten"

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
00Béme mapa. [Tnomanp
cdepsl. CTepeomMeTpudecKkue
3aJ1auu, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB
1rapa, IrapoBoro CerMeHTa u
IIaPOBOTO CEKTOpa




78

[IpuknagHele 3aaa4u 110
TeMe "OO0bEMBI TET",
CBSI3aHHBIE C 00BEMOM II1apa
U TUIOMIAAbI0 cephl.
COOTHOILLIEHUS MEKTY
IUTOMIA/IIMUA TTIOBEPXHOCTEH U
00BEMaMH 1TOJIOOHBIX TEJI

79

IToxoOuEble Tena B
npocTtpaHncTBe. M3Menenue
00bEMa IIpU MOJ00HH.
CrepeomeTpuuecKkue 3aj1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TeJ U IJIoLIAAEH
IIOBEPXHOCTEN

80

KonTtponsHas padora
"[lnomanm moBEpXHOCTU U
00BEMBI KpyTIbIX TET"

81

JIBIKEHUS TPOCTPAHCTBA.
OtoOpaxenus. J{BKeHUS U
paBeHcTBO (uryp. Obuue
CBOMCTBa JBHKCHUM

82

Bune! nBuxeHwmit:
napasuiebHbIN IEPEeHoc,
LEHTpaJbHasi CAMMETPHS,
3epKajibHasi CHMMETpHS,
IIOBOPOT BOKPYT IIPSIMOI

83

[IpeoOpazoBanus mo100wus.
[Tpsimas u cepa Ditnepa

84

I'eomerpuueckue 3agaun Ha




IMPUMCHCHUEC NBHUKCHUA

85

KonTtponsHas padora
"BekTopsl B IpocTpaHcTBe"

86

O6o0matomiee MOBTOPEHHE
11 mOHATUNA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3AL
3HaHui: "[lapamiensHOCTD
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae"”

87

Ob6o0u1aroriee MOBTOpeHNE
11 moHsATHII U METO/IOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHUM: "BekTopsl B
npocTpaHcTae"”

88

Ob6o06maroriee MOBTOPEHUE
11 moHsATHI U METO/IOB
Kypca reometpuu 1011
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHUU: "BekTopsl B
npocTpaHcTBe"

&9

Ob6o0maroree MOBTOPEHNE
11 moHsTHI U METO/IOB
Kypca reometpuu 1011
KJIACCOB, CUCTEMAaTH3AITUS
3HaHui: "O0BeM
MHOTOTpaHHUKA"

90

Ob6o06maromee MOBTOpeHNE




11 moHsITUI 1 METOZIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHui: "O0beM
MHOTOTrpaHHHKa"

91

O6o061aro1iee NTOBTOPEHNE
11 moOHATUN U METOIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs
sgaHuu: "Ilmomamnu
MOBEPXHOCTU M 0OBEMBI
KpYyIJibIX Ten"

92

O06o0matoiee MOBTOPEHHE
11 moHATUNA U METOIOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTU3aIUs
sHanui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpYyIJibIX Ten"

93

Htorosast KOHTpOJIbHAS
pabota

94

Ntorosas KOHTpOJIbHAS
pabora

95

[ToBTOpenue, o6odIIEHNE U
cHUcTeMaTu3alurs 3HaHUI

96

Wcropus passutus
CTEPEOMETPUH KaK HAyKU U
€€ poJb B Pa3BUTHH
COBPCMCHHBIX MHKCHCPHBIX




%1 KOMHBIOTepHI)IX
TEXHOJIOTUHU

97

Hcropus pazsurus
CTEPEOMETPUN KAK HAYKU U
€€ poJib B pa3BUTUH
COBPEMEHHBIX UH)XEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUM

98

Hcropus pazsurus
CTEPEOMETPUHN KAK HAYKU U
€€ poJib B pa3BUTHUH
COBPEMEHHBIX HH)KCHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKH U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus pa3Butus
CTEPEOMETPUH KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

101

Ucrtopus pa3sutus
CTEpEOMETPUH KaK HAyKu U
e€ poJib B pa3BUTUU




COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Hcropus pazsurus
CTEPEOMETPUN KAK HAYKU U
€€ poJIb B pa3BUTHUH
COBPEMEHHBIX HH)KCHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

102







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon >
IIpoBepsiemble nMpeAMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHUAMU: TOUKA, MPsAMasi, TNIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPHU U CIEICTBHUS M3 HUX IPH PEHICHUU
’ reOMETPUIECKUX 3319
73 OnepupoBaTh MOHATHSAMH: MapaJIEIbHOCTh U MEPHEHANKYISIPHOCTh
' IPSAMBIX U IIOCKOCTEH
74 KnaccuduimpoBaTs B3aUMHOE pAaCIOIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
) IPOCTPAHCTBE
OnepupoBaTh MOHATUSIMH: JIBYTPAHHBIA YTrOJ, TpaHH IBYTPAaHHOTO YT,
7.5 pebpo BYrpaHHOrO yria, JUHEMHBINA Yroj JBYIpaHHOTO yTja, rpaaycHas
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh TOHATUSAMU: MHOTOTPAHHUK, BBIMYKIBIA M HEBBITYKIIBINA
’ MHOTOT'PaHHHK, SJIEMEHTHI MHOTOTPAHHUKA, IPABHJILHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MHUpamuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo0)
KnaccupummpoBarb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJ1acCU(pUKaluu (BBITYKJIble U HEBBIMYKJIbIE MHOTOTPAaHHUKH, MPaBUIIbHBIE
MHOTOTPaHHUKH, MPSIMbIE U HAKJIOHHBIE IPU3MBI, MapaljiesIenueabl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSICHATh MPUHIUIBI IOCTPOSHUSI CEYEHUN MHOTOIPAaHHUKOB, UCIOJB3YS
' METO/I CIE0B
CTpouTh CceYCHHST MHOTOTPAHHHKOB METOJOM CIJIEJIOB, BBINOJHATH
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BH/I CBEPXY, COOKY, CHU3Yy
Pemate 3amaun Ha HaXOXXICHHE T€OMETPUUYECKHUX BEJIWYHMH MO 00pa3lam
WIA QITOPUTMaM, TPHUMEHSS HW3BECTHBIC AHATUTUYECKHE METOABI TIPU
7.12 peIIeHNH  CTaHJAPTHBIX MaTeMaTHYeCKWX 3a7ad Ha  BBIYHCIICHHE
pacCTOSIHUNA MEXAy IBYMS TOYKAMH, OT TOYKH O TPSIMOM, OT TOYKHIO
TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU
Pemate 3amaun Ha HaXOXXJICHHE T€OMETPUYECKHUX BEJIWYHMH MO 00pa3lam
713 WIA QITOPUTMaM, TPHUMEHSS W3BECTHBIE AHAIUTUYECKHE METOABI TpPH

pELIEHNN CTAaHJAPTHBIX MATEMATHUYECKUX 3aJad Ha BBIYMCIICHUE YTJIOB
MEXIY CKPEIIMBAIOIUMUCA MNPAMBIMH, MEXKIY NPSIMOA M IUIOCKOCTBIO,




MCXKAY MIIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI 1 Iiomaiau HOBCpXHOCTCﬁ MHOT'OT'PaHHUKOB (HpI/IBMa,

7.14 nupamMpia) ¢ NpUMEHEHHEeM (OpMyJl, BBIYUCIATH COOTHOIICHUS MEXIY
TUTOINAASIMUA TIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHAMH: CHUMMETPUS B IIPOCTPAHCTBE, LEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHOOPMALUIO O
7.16 IIPOCTPAHCTBEHHBIX TIE€OMETpUYECKUX (uUrypax, IMpeACTaBICHHYI0 Ha
yeprexax U pUCYHKax
[TpumensTh reoMeTpuveckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEANONATalIuX HECKOIbKO IIAaroB pELIEHUs, €CIH YCIOBHS
IPUMEHEHUS 33J1aHbl B ABHOU opMme
718 [IpuMmeHATh TpoOCTEHIINE MpOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUUECKHUX 33124
719 [TpyBOIMTE HpUMEPBI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B NPUPOAE U
' JKU3HU, PacCllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[IpyMeHsTh MOJIy4eHHbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTYallUu U MPUMEHATh U3yUEHHBIE MOHITHS B MPOLIECCE TIOMCKA PelleHus
MaTeMaTHYecKu cPOpMYJIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh peaabHbIE
7.20 CUTyallUM Ha S3bIKE TE€OMETPHUH, HUCCIEI0BATh MOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara anreOpsl,
pemars  NpakTUYEeCKHME  3a7aud,  CBA3aHHBIE C  HAXO0XJICHHUEM
TFE€OMETPUUYECKUX BEJIMUUH
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeiHero 001ero oopa3oBaHusi
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAs IMOBEPXHOCTb, 0Opa3yromue
6.1 LWIMHIPUYECKON IIOBEPXHOCTH, LWIMHIDP, KOHUYECKAas IOBEPXHOCTb,
o0pazyrolre KOHMYECKOW OBEPXHOCTH, KOHYC, Chepruueckasi HOBEPXHOCTh
6.2 PacniozHaBaTh Tena BpaleHus (UIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CITOCOOBI MOTyYEHHSI TEJ BPAILICHHS
6.4 KnaccugunupoBars B3auMHOE paclookeHne cephl U MIOCKOCTH
OnepupoBaTh NOHATUSAMU: 1IAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BbICOTA
6.5 CErMEHTa, IIAPOBOW CJIOM, OCHOBAHHME IIAPOBOrO CJOS, BHICOTA IIAPOBOrO
CJI081, IIAPOBOM CEKTOP
6.6 Boruncnare  00bEMBI M IUIOMIAAM  TOBEPXHOCTEW TEN  BpALICHHUSA,




TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (HOPMYIT

6.7

OnepupoBaTh NOHATHAMM: MHOTOTPaHHMK, BIHMCAaHHBIH B cdepy U
OTNMCAHHBIN OKONO cdepbl, chepa, BIUCAHHAS B MHOTOIPAHHHUK WJIH TEJIO
BpalICHUs

6.8

BBIYHCIATE COOTHOMICHUS MEXKY IUIOMAASIMH MTOBEPXHOCTEH M 00bEMaMuU
MOJOOHBIX TEN

6.9

N3o06paxarh u3zydaemble GUIypbl OT PyKHM M C IPUMEHEHUEM IPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10

BbImonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKHM W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (uryp: BHJI CBepxy, COOKY, CHHU3Y; CTPOHMTH CEUYCHHS TEl
BpaleHUs

6.11

W3Brnekatb, WHTEPIPETHPOBAThH M MpPeoOpa3oBbIBATH HHMOPMALUIO O
MPOCTPAHCTBEHHBIX TEeOMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX

6.12

[IpumensiTh reomeTpuueckue (QakThl ISl pPEUIeHHs] CTEPEOMETPHUYECKHX
3aja4, MPENoaraloliiX HECKOJbKO IIIaroB pEeIIeHUs, €CIH YCIOBUS
MPUMEHEHUS 33JIaHbl B ABHOU hopMme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BoInonHATe  IEHCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB U
YMHO)KGHI/IH BeKTopa Ha 4MucCJIo, OGBHCHHTB, KaKHMH CBOﬁCTBaMH OHHA
o0JtazaroT

6.15

HpI/IMeHHTB IIpaBUJIO MapaJuICJICIIUIICAA IIPpU CIIOKCHUHU BCKTOPOB

6.16

OnepupoBaTb MNOHATUSAMM: JEKApTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIAHHATHI BEKTOPA, YIOJI
MEXIy BEKTOpaMH, CKaJISIPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxomuts cyMMy BEKTOPOB U IPOU3BEIACHHUE BEKTOpa HAa YHUCIO, YIOJ
MEXIy BEKTOPAMHM, CKaJSIPHOE IIPOMU3BEIICHUE, PACKIAAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

33.IlaBaTL IJIOCKOCTh YPABHCHHUECM B ﬂeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate mpocreiinme reoMeTpuYecKue 3aJadd Ha TMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/a

6.20

Pemarn 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUN WU
HaxXOKACHUC TCOMCTPUUYCCKUX BCIIMYUH I10 o6pa3uaM WK ajiropurMam,
IMPUMCHSA HU3BECTHBIC METOAbI npu peIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHﬂTB HpOCTefIIHI/IC nporpaMMHbBIC CpECACTBA U  JJICKTPOHHO-
KOMMYHUKAIITUOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

[TpuBoaUTH HpHUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHl B MpUpoae U
JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHﬂTI) IMOJIYUCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIM3HUPOBATL PCAJIbHBIC




CUTYyalluu ¥ MPUMEHITh U3YYCHHBIC TTOHSATHS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTHYeCKu CPOpPMYIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TEOpeM, ammapaTa anreOpsl,
pemiaTh ~ NpPAaKTMYECKUE  3aJaud,  CBSA3aHHbIE C  HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
7

HpOBepHeMblﬁ IJIEMEHT COACPKaAHUSA

I'eomerpus

7.1

OCHOBHBIE TIOHSATHS CTEpEOMETPUH. TOdYKa, mpsMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 akCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U
CJIE/ICTBUS U3 HUX

7.2

B3anMHOE pacrionokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOLINECS, [TapaJlIeIbHbIE
N CKpCIIMBAIOIINECA  IMPSAMBIC. HapaJ'IJ'IGJ'II)HOCTI) MIpsAMBIX U MIOCKOCTEH B
IIPOCTPAHCTBE: NapaJljIeibHblE NPSIMbIE B IMPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSAMBIX, MapaJUICIbBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIpPABICHHBIMU
CTOpPOHAaMH, YIroJl MEXIy HpsMBIMU B IpocTpaHcTBe. [lapanmnenbHOCTh TUIOCKOCTEM:
MapajulesibHbIE IUJIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX IIOCKocTe. IIpocreinmme
POCTPAHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTH: TEeTpadap, KyO, mapauienenunen,
MIOCTPOEHUE CEUCHUI

7.3

[lepnieHAUKYNISIPHOCTh MPSMOM U IUIOCKOCTH: TMEpPHEHAMKYJSpHbIE NpsSIMble B
MPOCTPAHCTBE, MPSIMbIE MapajuieJbHble U MEePIEeHINKYIIpHbIe K MIOCKOCTH, MPHU3HAK
NEePHEHANKYISIPHOCTU NPSAMOW M MJIOCKOCTH, TEOpEMa O MPSIMOM MEepHEeHIUKYIIPHOU
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YOI MEXy NPSIMOU U MJIOCKOCTHIO, IBYTPaHHBIN
yIoJj1, JUHENHBIN yrojl IBYrpaHHOro yria. [IeprneHuKyisp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IJIOCKOCTh. [IepreHIuKyIsIpHOCTh IIIOCKOCTEN: MPHU3HAK MEPIEHIUKYISPHOCTH IBYX
mockocteil. Teopema o TpEX nepneHIuKyIsIpax

7.4

[lonsiTue MHOrorpaHHMKa, OCHOBHBIE DJJIEMEHTbl MHOI'OI'DAHHUKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOTIOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yronpHas
npusMa, TpaHd M OCHOBAHHUS NPU3MBI, NpsiMasi M HAKJIOHHAas INpU3Mbl, OOKOBas U
MOJIHAs IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsiMOyTroibHbIN Mapajieienumnes] u
ero cpoiictBa. [lupamuna: n-yronbHas nmupamuja, TpaHM U OCHOBAaHUE MHUPAMUJIBI,
O0oKOBasi M NOJHAs MOBEPXHOCTb NMUPAMUJbI, NPaBUIbHAsA U yCEU€HHasl MUPaMUAA.
OnemMeHTsl Npu3Mbl M nupamuibl. [IpaBuiIbHBIE MHOTOTpaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTIOIPDAaHHMKA, IIpaBWIbHAs IMpU3Ma M [paBWiIbHAas NHpPaMUAA,
npaBUiIbHAs TPEYrojibHAs MUpaMHJia U MPaBUIIbHBIA TeTpasp, kKyO. Ilpeacraienue o
NPAaBWIBHBIX MHOTOIPAaHHUKAaxX: OKTaj’ap, MAOAEKa’aAp U ukocadapyrue CeueHus
PU3MBI U TUPaMU/IbI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBC. CUMMCTPHUA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IIJIIOCKOCTH.
OIEMEHTHI CUMMCTPUHN B nupamMuzax, MapajiejicnmIic 1ax, IMMPpaBUJIBHBIX
MHOTI'OIrpaHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. llinomans
OOKOBOW MOBEPXHOCTH M IOJTHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA b OCHOBAHHH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM Mpu3MbI. [1momans 60K0BOI MOBEPXHOCTH U
MOBEPXHOCTH TMPAaBHIBHON MUPAMUIBI, TeopeMa O IUIONIa[d yCEYEHHON MHpaMHUIBL.
[Tonsitue 06 06béMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKIY TUIOIMIAIIMU TTOBEPXHOCTEH,
00BéMaMu TIOTOOHBIX TEI

11 KIIACC

Kox
6

IIpoBepsieMblil 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[{umHapuyeckas MOBEPXHOCTh, 00pa3yIoUINe HUIMHAPHUECKOW MOBEPXHOCTH, OCh
WINHAPUYECKON ToBepXHOCTH. LlmnmHap: ocHOBaHHMS M OOKOBasi MOBEPXHOCTD,
o0pa3yromias 1 ock, IO s OOKOBOM M MOJTHON TOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yronne KOHUYECKON MOBEPXHOCTH, OCh U BepUINHA
KOHUYecKol moBepxHOCcTH. KOHyC: OCHOBaHME W BepIIMHA, OOpasyiomias U OCh,
wionmaab OOKOBOW M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00Opasyromme u
BbICOTA, OCHOBAHUA U 601(01321;1 IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, oMb MoBepxHocTU chephl. B3anmuoe
pacnonoxxeHue cdepbl U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIomaab

cepsl

6.4

N3o0pakeHue Ten BpamieHus Ha TI0CKoCcTH. Pa3BépTka nummHapa 1 KOHyca

6.5

KoMOuHammu ten BpalieHusl 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIN OKOJIO
cdepsl, cdepa, BOUCAHHAS] B MHOTOTPAaHHUK, WX TEJIO BPAIECHUS

6.6

[Tonsitue 006 o0BEMe. OcHOBHBIE cBOWcTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO NapajuieNienunea u cieAcTBus u3 He€. O0bEM HMIMHIpA, KOHYyCA.
O06BEM mapa u mwiomaas chepsl

6.7

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXAY IJIOLIAASIMU TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN
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Ceuenuss nwIMHApa (MapajjIeIbHO U TMEPHEHAUKYISPHO OCH), CEYEHMsI KOHyca
(mapajuieIbHOE OCHOBAHUIO U IPOXOAAIIEE Yepe3 BEPLIMHY ), CEUSHHsI 11apa
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Bektop Ha miockoctd M B npocTpaHCTBE. CIIO)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnokeHune BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio nmapamienenumnena. Pemenne 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIPaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsimoyronbpHasi cucTtemMa KOOpIMHAT B MpocTpaHcTBe. KoopAuHATHI BeKTOpa.
[Ipocreiimue 3amaum B KOOpAMHATaX. YTrol Mexay BekTtopamu. CkanspHoe
MIPOU3BEJICHUE BEKTOPOB. BbIUuMciIeHHE YIIIOB MEXIy HPSIMBIMH U IJIOCKOCTSIMHU.
KoopannatHO-BEKTOpPHBIN METO/I MTPHU PEILIEHUH TEOMETPUUECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pPe3yJbTAaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJbHOI MPOrpaMMbl CpeJHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU PEICHHS 3a/ad;
yMeHue (GOpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIJCTBHE, CBOWCTBO, MpPU3HAK, JOKA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; NPUMEHITHh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOMOJIOXXHOE YTBEP)KACHHUE, NMPHBOAUTH NPUMEPH U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUU;
IPOBOAMTH J0Ka3aTeIbHbIE PACCYXKICHHS ITPH PEIICHUH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYXIEHHH; yMEHHE OIEepHpOBATH
MOHSATHAMHU: MHOXXECTBO, TTOJMHOXXECTBO, OINEPAIlMd HAaJ MHOXXECTBAMH;
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  Juis
OITMCAHUs PEATbHBIX MPOIECCOB M SBJICHUH M MPU PEIICHHUH 3a]ad, B TOM
qHcie U3 IPYruX y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PEIICHUHU 3aJa4

YMeHne omnepupoBaTh MOHSATHUSMH: HATypaJIbHOE YHCIIO, IIEJIO€ YHUCIIO,
CTETEeHb C IENbIM MOKa3aTeleM, KOPeHb HAaTypalbHOW CTENEHH, CTEICHD C
palMoOHAIBHBIM TTOKA3aTeeM, CTETICHb C JICMCTBUTEIBHBIM IOKA3aTelIeM,
ngorapuM YuCIa, CHHYC, KOCHMHYC M TAaHIE€HC IPOU3BOJBHOIO YHUCIA,
OCTaTOK 10 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOXKE€CTBAa HATypajbHBIX, IENbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
2 YHUCeN; yMEHUE UCTIOIh30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITTUI OOTIIHiA
JeNuTeNh W HauMeHblee oOlliee KpaTHOe, anroputMm EBkiauaa mpu
pelieHuy 3a7a4; 3HAKOMCTBO C PAa3IUYHBIMUA MO3WUIIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUYMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIpDQXXCHUI CO CTENEHSMHU W Jiorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMOHANBbHBIX  BBIPAKEHUW; yMEHHE  ONEepUPOBATH  MOHATHUIMH:

IOCIC10BATCIIbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusda, TreoMETpUICCKasd




nporpeccusi, OECKOHEYHO YOBIBaIOImasi TEOMETPUYECKas MPOTPECCHs;
YMEHUE 3a/1aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIbIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apuU(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCHOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJIbHbIE, CTETEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHM: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUJIBHOCTH
YPABHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YypaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IOMOULIBIO PAa3JIMYHBIX MPUEMOB; pEIATh
YPABHEHUs, HEPAaBEHCTBA M CHUCTEMBl C I1ApaMETpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI Ul PEIIECHUS MaTeMaTHYECKHX

3a]1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTe HayKu U peanibHON KU3HU

YMeHue omnepupoBaTh MHOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCT (PYHKIIUHM, OTPAaHHMYCHHOCTh (YHKIUH, MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (QYHKUUH, HauOOJbIlee W HAaUMEHbIIee 3HAUYCHUS
(GyHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3MYEeCKUd CMBICIT TPOW3BOJHOM, TEpPBOOOpa3Has, OINPeACIIEHHBIN
WHTETpaj; YMEHHE HaxXOJUTh aCUMNOTOTHl Tpaduka (yHKIHHU; yMEHHE
BBIUUCIIATH  MPOW3BOAHBIC  CYMMBI, IPOWU3BEICHHS, YacCTHOTO U
KOMIO3ULUHN (YHKIMNA, HAXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIONb30BaTh MPOU3BOMHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINWE 3HA4YCHUs (YHKIUI; CTPOHTH
Fpa(bI/IKI/I MHOT'OYWICHOB C HCIIOJIb30BAHUCM alllapara MaTeMaTH4YCCKOIro
aHaliM3a; NPUMEHSTh TPOU3BOJAHYIO JUI HAXOXKICHHS HAWITYYIIETO
peuicHrud B HNPUKIAAHBIX, B TOM YHCJIC COLMAJIbBHO-3KOHOMUYCCKUX U

(bU3MYEeCKUX 3a/1avax; HaXOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, NpUuBOAWTL HNPUMEPbBI MATEMATUYCCKOIO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIHSA,
KOMMO3uIusl (PyHKIUH, NuHEHHAas (QYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHass (QYHKUUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHHU, TOKa3aTelbHas W
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TIpapUKd H3YYEHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKUIUH,
UCIOJb30BaTh TPapUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
peleHnH 3a7ad W3 JAPYruX Y4eOHBIX NPEAMETOB W 3a1ad U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
WCITIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS pEeIICHHUsS ypaBHEHHIA,
HEpaBeHCTB M 3aJad ¢ MapaMeTpaMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJa4d pa3HbBIX TUIOB (B TOM 4YHCJE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPAaBJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HCCJIENIOBAaTh MOJYYEHHOE pelIeHUuEe |
OILICHMBATh TMPaBIONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATh BBIPAXKECHHUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENM C  HUCIOJIB30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue onepupoBarh MOHATHSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIlIee U HAMMEHBIIIee 3HAYCHUs, pa3Max, JUCIEePCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMaIKIo, PEJCTaBICHHYI0 B TabMLax, HAa AUarpammax, rpadukax,
OTPaXKaIoIIyI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIIENOBaTh
CTaTHUCTUYECKUE JlaHHBIe, B TOM YHCJE€ C MPUMEHEHHEM TIpauuecKux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)udecKu UcCle0BaTh COBMECTHBIE

HaOIIOJICHUS C TTIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJI0B; MPHUMEHSTH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opmyny bepHynnu, koMOuHaTopHble QakThl U (HOPMYIIbL;
OLICHUBATh BEPOSITHOCTU pealbHBbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHass BEJNWYMHA, paACHpellelieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUJAHHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
Cly4ailHOM  BeNMYUHBL, (YHKUMU paclpeieseHuss W IUIOTHOCTH
PaBHOMEPHOT0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacCIpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSIMU: 3aKOH OOJIBLIMX YHCEJ, METOJIbl BHIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIECHUS 3aKOHA
OONBLIMX 4YHCET B TNPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWe  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PELICHUS 3a]1a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUYMHA yIJIa, INIOCKUNA YTOJl, IBYTPaHHBIN
yToJ, TPEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePHIEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEHM, Yrojd MEXAy HIpSIMBbIMH,
Yroja MeEXAy TMpsSMOM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMBbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BATh MPHU PEIICHUU
3a1a4 u3yuyeHHbIe (aKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIH C IOMOIIBKD TE€OMETPUYECKHUX IMOHIATHI M BEJIMYMH, pPEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIAAbL (GUryphl, 00BEM (QUrypHI,
MHOTOTPAaHHHK, MPaBHIBHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U HOBEPXHOCThH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, IOMAab
MOBEPXHOCTU MHUPAMUbI, IMPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajielienunesa, HHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapajiji€JbHbIC OCH HWJIWM OCHOBAaHWIO, CCUCHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUs], B TOM YHUCIIE C IIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynHupoBaTh ONpEENICHUsI U3y4YaeMbIX (QUTYp, BBIIBUTaTh FUIIOTE3HI O
CBOWCTBaX M IMpH3HAKAX I'EOMETPUUECKUX (QUryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJAUTH KJiIacCUPUKauuioo ¢GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MMOCTPOEHUS

11

YMeHHe ~ onepupoBaTh HOHATHUSMH: JIBIDKCHHE B  IIPOCTPAHCTBE,
napauiebHbId MEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI;, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIE B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[a4; HaXOAWTh TCOMETPUYECKUE BEIMYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) NIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 pealbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYUHBI
(mHa, yroiy, mIOmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOJIB3YS
M3y4YeHHBbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMIAIb MOBEPXHOCTH
MUpaMUbl, PU3MBI, KOHYycCa, MWIMHIpPA, IUIOMAnb cdepsl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapasuie/ienuie/a, MUPaMHIbl, TPU3MbI, [HIUHIPA,

KOHYCa, I1apa; yMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMAa KOOpAMHAT,
BEKTOp, KOOpPAWHATHI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
NIPOU3BEACHNE BEKTOpa Ha YMHCIIO, pa3joKEeHHWe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NIPOU3BEIAECHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlIeHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB

13

YMeHne BeIOMpaTh MOIXOMAIIANA METOJT IJIsl PEIIeHHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B M3yYEHWHU NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHMI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH MPUMEPHI MATEMATUUECKUX

OTKPBITHHA POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HayKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii JJIEeMEHT COAEePKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypasbnsie u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATHYHBIC JpOOH, TPOIEHTHI,
. OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOW cTerneHu. J{eWcTBUS ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypajbHON CTENIEHU
1.4 Crenens ¢ 1enbiM nokasareneM. CTENeHb ¢ pallMOHaNIbHBIM NoKa3aTesieM. CBoOMCTBa
. CTEIICHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm umcna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
HeiicTBuTtenpHble uucna. ApudpMeThdyeckue onepauud ¢ JeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOarkéHHbIe BEIYUCIIEHNS, IPaBUIIa OKPYIJICHHs, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUM
1.8 [TpeoOpa3oBaHue BbIpaX)eHHM
1.9 KommuiekcHeie uncna
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 Lenble u 1poOHO-paliOHANIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuMUYECKHE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
2.11 Martpuia cucTembl JIMHEWHBIX ypaBHEHUH. OnpeaennTesnb MaTpUILIbL
3 QyHKIUHN U TpapUKU




OyHKIMs, cnocoObl 3anaHus QyHkuuu. ['padux ynkumu. B3zaumuo oOparHble

> ¢ynkunu. YétHsie 1 Heu€THbIe QyHKIMU. [leproanueckue GyHKINH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
10 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcumyMbl 1 MHUHUMYMBI (QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IoKazaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (pyHKUMH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33JaHUS TOCJIEOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauvana MmaTemMaTn4eckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKIMNA
[IpumeneHne mNpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJblIero ¥ HaMMEHBIIEro 3HaueHus: (QYyHKIMU Ha
OTpe3Ke
43 [TepBoobpaznas. uTerpan
5 MHOXeCTBa 1 JIOTUKa
5.1 MHoOXxecTBO, orepaiuy HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI
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METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
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