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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMaHMTAPHOTO ILIMKJIA.
[Tockonmpky  JIOTMYECKOE  MBIIUICHHE,  (QopMHUpyeMoe  TpuU  HU3yUYEHUU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS MPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOT'O IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IppopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJEéHHOM YpOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPEACTABICHUS O IMPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATHUAMU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHS BIAJE€Th METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKH B TTPOBEICHHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3yUEHUIO0 TEOMETPHUU;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema BpameHus», «BexkTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpP)KAaTENIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleE€HHbIM MO0 TojaM OOy4YeHHs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTth  ycioBus i auddepeHnmanud  o0ydeHUs, IMOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoMm BbIOOpa Oyayuied mpodeccun, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IMPOCTPAHCTBE: IIE€pECEKaroluecs,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
U 1ockocTH. [lapamienbHoe W UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: IapasulesibHbIC
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAapAJUICIABHBIE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbII U MHOTOI'PAHHBIC YIJIbL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U TOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: nN-yronbHas nupamuza,
npaBwibHas W yceu€HHas mnupamuzabl. CBoiicTBa péGep M OOKOBBIX T'paHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MpPaBWIbHAs TPEYroibHAas NUPAMHUAA W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABHIBHOM MHpPaMHIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM ~ BekTOpaMm. I[IpsMoyrosibHass cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHsI: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAss TOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHUKOB. [Ipu3ma, BhucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOMAaabh chepsl U e€ yacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPAILIEHUS: CEUEHUS UAIIAHAPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CECUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHMS, METOJ IEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. Pa3noxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pPKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus noao0usl. [Ipsamas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxknaHcKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOumiectBa (BbIOOpPBI, ONPOCHI M JPYroe), yMeHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cOopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETHUKY MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3710pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphbl, ITOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKu Kak cdepbl UYeIOBEUYECKOW JESITeNbHOCTH, ITAloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U TTPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIMA
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TaKKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlNN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM HH(OpMALINH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMaHJAHOW W WHAWBUyaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CykaeHMS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayIuTCs:

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

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEYECHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMHU, BBINOJHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUH U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHITh U3yUYCHHbIC MOHSATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUN U TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKHE 3a/ayd,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOO/JIHO OINEPUPOBATh MOHATHUSIMHU, CBSI3AHHBIMU C LUJIUHIPUYECKOU,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CIIOCOOBI TIOJTyYCHHSI TEJT BPAIICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTrypax, TMPEACTaBICHHYI0 Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
periaTh reOMETPUUYECKHE 3a/1a4i Ha BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJl BpalICHUS MPHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUEHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TEOMETpUUeCKHe (HaKThl JJIST PEIICHHUS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUH, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B MPOIECCE TOUCKA  PEIICHUS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUYECKUX BEIINYHH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM 4acTH dbyHmamenTa pa3BUTUA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoarupie | lpaxtirseckie o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebi
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacrionoxeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHI[I/IIiyJ'IHpHOCTB NPSIMBIX 1 o5
TUTOCKOCTEH B MPOCTPAHCTBE
VYriel 1 paccTosTHUS 16 1
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne i/ I:::FD;:::;::[M PAsiIelIon H Tem Beero Kontposbubie | IlpakTnueckue E)I;P;(le)::::}BaI:;)ILHLIe
padoThI padoThI pecypesI
1 AHaMTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHME, 0606HICHI:IG u 15 1
CUCTEMaTH3aIUs 3HAHUH
OOBEM MHOTOTpaHHUKA 17
Temna BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHuUE, 06o6meHI:Ie u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus!

DJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHCYHKE ILIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTHS cTepeoMeTpHn: TOUKa, psmas,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBWJIa U300paKeHMs Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

[TonsATHs: nepecekaronmecs MIOCKOCTH,
nepecekarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, H300paKEHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnenctBus U3 HUX. CriocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMPOCTPAHCTBE.
O003HaueHUS MIPSMBIX U TUIOCKOCTEH

10

N306paxkenne ceuyeHunit mupamuibl, Kyda u
MPU3MBbI, KOTOPBIE MPOXOJSIT Yepe3 UxX
pEbpa. M3o0pakeHne epecedcHHsI
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

11

N306paxkenne ceyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

12

N300paxenune ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanre
MOCTPOEHHBIX CEYEHUN Pa3HbIMU [[BETAMU

13

N306paxenue ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 X
pé6pa. N3obpakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanre
MMOCTPOCHHBIX CEUYEHUN Pa3HbIMU I[BETAMHU

14

Merton cnenoB 1uisi TOCTPOCHUS CEUYECHUI




15

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CBolicTBa nepeceyeHruil MPSIMbIX U
IIJIOCKOCTEN

16

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni PSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue cevueHwmii B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHwmii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [lono0Oue
TPEYrOAbHUKOB

22

IToBrOopenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4yepTexax. Mctopus pa3Butus




IUIAaHUMETPUHN U CTCPCOMCTPUUA

23

KonTponbHas padbota "AKCHOMBI
crepeomerpuun. Ceuenus"

24

B3aumHOe pacnonoxeHue npsiMelx B
npocrpancTse. CKpenyBaronmecs
npsimble. [Ipru3Haku ckpeluBaromumxcs
npsmbix. [lapanenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPAMOU, ITPOXOSIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHnmn
MapajuIeIbHBIX MPSAMBIX IUNIOCKOCTBIO

26

[TapannenbHOCTB TpeX NpsMBbIX. Teopema o
TpEX MapajuleNbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIEITHLHOTO
npoekTupoBaHus. MI300pakeHne pa3HbIX
¢buryp B napauienbHON IPOEKIUN

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

29

3ajaun Ha JOKA3aTeNbCTBO U
Hccae0BaHue, CBI3aHHBIE C
PacroJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

30

ITonsATHA: MapauIeIBHOCTD NPSMON U




IJIOCKOCTH B TIpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJI0CKOCTH

31

FCOMeTpI/I‘-IGCKI/Ie 3aJa4d Ha BBIYHMCICHHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
MapaasiCIbHOCTBIO IIPAMBIX U IIOCKOCTEHN
B ITPOCTPAHCTBC

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexe U
napajuieNbHOTO APYToii mpsiMoii. Pacuér
OTHOIIICHHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUIS TIOCTPOCHHMSI CEYSHHH Ky0a U
napauienenunena. Cponcraa
napajuieJenumneaa u mpu3Mbl

34

[TapannensHele ockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX INIOCKOCTEN

35

Teopema 0 mapajieIbHOCTH U
C€ANHCTBEHHOCTH IIJIOCKOCTH, HpOXO}IS[HIGfI
yepes TOUKY, He MPUHAAIEKAIYIO0 TaHHOM
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuieNIbHbIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX IEPECEUECHUS
IIpH IEPECCUCHUH IBYX IMApaJICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapasuieIbHbIX MPSMBIX,




3aKJIIOYEHHBIX MEKY [1apajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
JABYMs ITapaJuIeIbHBIMU IUIOCKOCTAMU

38

[ToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO
napaesenumnena

41

Brruucnenue ajiuH OTPC3KOB B KY6C n
MIpAMOYT'OJIbHOM IapaJlJICJICTIMIICIC

42

[lepneH MKy IApHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYIIPHOCTH MIPAMON U
IIJIOCKOCTH

43

[lepneH MKy IIPHOCTH NPSMOUN U
mockocty. [Ipru3Hak
MEPIEHIUKYIIPHOCTH IIPAMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

[ImockoCcTH M NepNeHINKYIIIPHBIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

46

[1110CKOCTH ¥ NEPIIEHIUKYJIIIPHBIE UM
MPsAIMBIE B MHOTOI'PaHHHUKAX

47

[lepneHqUKymsAp U HAKIIOHHAS.




ITocTpoeHue nepneHuKyIspa U3 TOYKH Ha
IPSIMYIO

[lepnieHqUKysp U HAKIIOHHAS.

48 [TocTpoeHue neprneHuKyIsgpa U3 TOUKU Ha
IPSIMYIO

49 TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast 1 oOpaTHast)

50 Teopema 0 TpEX NMepreHAuKyIIpax
(npsimast 1 oOpaTHas)

51 VYron Mexay CKpelrBarouUMuUCs
MPSIMBIMU
[Touck neprieHIuKyISIPHBIX TPSIMBIX C

52 MTOMOUIBIO NEPIIEHINKYISPHBIX
IIOCKOCTEMN

53 OpTroroHanbHOE MPOSKTUPOBAHNE
ITocTpoenue ceuenuii kyoa, NpU3Msl,

54 MPaBUIIbHON MUPAMH/IBI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceueHuit kyoa, IpU3MBI,

55 MPaBUIILHON MUPAMH/IBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCUTENBHO TIOCKOCTH. [TnockocTu
CUMMETPHUH B MHOTOIPAaHHUKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEICTBUE CUMMETPUU

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér

paCCTOHHI/II\/'I OT TOYKH JO IIJIOCKOCTH




59

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 IJIOCKOCTH

60

CriocoOpl OIyCTUTh NEPIEHAUKYJIISAPBIL:
CUMMETpHS, CIIBUT TOYKHU TIO
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

62

KontponbHas padota "B3anmuoe
PacMoJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocrpancrae”

63

[ToBTOpEHME: Yyroa MEKIYy MPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

IloBTOpEHME: YrOa MEKIY
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘leCKI/IC MCTOAbI BEIYUCICHUA
yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHbIi yrosn. CBONCTBO JIMHEWHBIX
YIJIOB IBYTPAHHOIO yTila

67

[Tepnenaukynspusle m1ockocTH. CBONCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISIpHOCTH
ILJIOCKOCTEM; TeOpeEMa O IPSAMOK
[IEpECEUYCHUS ABYX IIIIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsiMOyTONBHBIHN Mapasuienenunesn; Kyo;




MU3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiejenumena

70

TeopeMa 0 nMaroHany NPsMOYTOIbLHOTO
napajulesIenuIe1a ¥ CIeCTBUE U3 HeE

71

CrepeoMeTpuyecKre U MpUKIIagHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM TIPSIMBIX U IJIOCKOCTH

72

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECA ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMPAMBIX, PACCTOSAHUC
MCKAY CKPCIINBAOIIUMUCS IPSAMBIMU B
IMPOCTBIX CUTyalUsAX

74

Paccrosnue oT TOUYKH A0 IIJIOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Brruucnenue pacctosHUA MEKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

76

TpéxrpaHHblll yroi, HEpaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB AJIs
TPEXTPAHHOTO yIJIa

77

DneMeHThI ChEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

78

KonrtponsHast padora "Yrisl u
paccrosaHus"

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK




U €70 DIIEMEHTHI"

IInpamupa. Bunael nupamun. IpasuinbHas

80 1
nupaMua

81 ITpusma. Ilpsimas 1 HaKJIOHHAsI IPU3MBI. 1
IIpaBusbHas npusMa

82 [Ipsmoit napamienenunes, 1
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kkyo

83 Brimykisie MHOTOTpanHuKd. Teopema 1
Ditnepa
Brimykisie MHOTOTpanHuKd. Teopema

84 Oiinepa. [IpaBunbpHbIe U NOMyNPaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonrtponbHas pabora "MHororpaHHUKH" 1

86 IToHsATHE BEKTOPa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMa BEeKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUTOCKOCTH

92 CkansipHO€ IPOU3BEIEHUE 1

93 Brrauciienue yria MexmIy BEKTOpaMu B 1
IIPOCTPAHCTBE

94 IIpocreiimme 3a1a4u ¢ BEKTOPaMHU 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1




96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06o001eHre u cucTeMaTr3aIs 3HaHUK 1
99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HroroBas koHTpoOsIbHAS paboTa 1
101 Hroroas koHTposIbHAs paboTa 1
102 O0o001IeHNEe ¥ CHCTeMAaTU3alNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hdara uudgposbie
Nen/m | Tema ypoka Konrtpoabubie | IlpakTuueckue
Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIC
padoThI padoTsbI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1

Ha MJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTOopenue Temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1

MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHME TeMBI "YpaBHEHHE MPSIMOH, 1

MpoXos1Iel yepes 1Be TOUKu"
5 VYpaBHEHHE MIIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

IIPOrpaMMUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1

MEX1y IPSMbIMU B MHOI'OTPaHHHUKaX
1 AHanmuTUYeCKHe METObI pacyéra yria 1

MCXKAY IMJIIOCKOCTAMU B MHOTOI'paHHHKaX




dopMyIa pacCTOSHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 Haxosxienue paccTostHUl OT TOUKH 10
IJIOCKOCTH B KyOe

14 HaxoxaeHnue paccTosiHUI OT TOYKH 10
IJIOCKOCTH B IPABUJILHOM MUPAMHU/JIE

15 KontposbHas padota "AHamuTuyecKas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE

18 MIJIOCKOCTH, MIEPECEUEHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
rapajuieJIbHbIE CEUYEHUS

20 [TapannensHble MPSIMBIC U TITIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHbIe MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIIMUCS
MPSIMBIMA
[lepnenguKkysipHBIC IPSMBIC H

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MePIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnengukynsipHbie MPsIMbIE U

23 IJIOCKOCTH: TEOpEMa O Tpex

MePIeHIUKYISIpax




24

[lepnenquKynspHbIC IPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIS
TJI0IAIeH, COOOPaKEHUSI TIOI00MS

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
TIomaaen, COOOpakeHHs TOT00MS

27

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
TIomaaen, COoOpakeHHs MOT00MS

28

[Tnomaau ceyeHniit MHOTOTPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

29

[Tnomanu ceyeHnii MHOTOTPaHHUKOB:
TJIOIIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOA00uUs

30

KonrtponsHas pabdota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenumnena

32

3amgaun 00 yaBOeHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIH yria

33

CrepeoMeTpHUueCcKre 3a7]a9u, CBSI3aHHEIC C
00BEMOM TIPSMOYTOJIHHOTO
napaiesienumnea




HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BhEMa TPSIMOYTOJIBHOTO
napajuiesienuneaa

35 O0BEM NpsIMOI TPU3MBI

36 CrepeoMeTpuyecKre 3aJauu, CBI3aHHBIE C
BBIUUCIIEHEM 00BEMOB MPSMOI TTPU3MBI

37 [Ipuknannble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

38 onpeaenéHHoro uurerpana. Oobém
HAKJIOHHOU MPU3MBI
Boruncnenue 00bEMOB TeIl ¢ TOMOIIbIO

39 omnpeaenéHHoro uaTerpana. O0bpém
MTUPAMHU/TBI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM

41 dopmyna o6béma nmupamuabl. OTHOIICHKE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

42 CrepeoMeTpHuyecKHe 3aJauu, CBI3aHHbIE C
00bEMaMU HAKJIOHHOW MIPU3MBbI

43 CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHBIE C
00BEMaMH TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBsI3aHHBIE C 00BEMOM HAKIIOHHOM

b

TIPU3MBI

45 [Tpuxnanueie 3ana4n mo Teme "OOBEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI




[Tpumenenne 00bEMOB. Brruncienue

46 pacCTOAHUS 0 TIOCKOCTH

47 KonTponbras pabota "O0béM
MHOTOrpaHHuKa"
Huiuaapudeckas MOBEPXHOCTD,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hwmmnap. [pssmont KpyroBou HUIUHAIDP.
[Lnomaae MOBEpXHOCTH HWJIMHAPA

50 Konunyeckas moBepXxHOCTh, 00pazyromme
KOHMUYecKoU nosepxHoctu. Konyc

51 CeueHue KOHycCa MIIOCKOCTBIO,
MapajuieIbHOM TNIOCKOCTH OCHOBaHUS

59 VY ceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MOJIHOW MOBEPXHOCTU KOHYyCa
CrepeomeTpuyecKHe 3a1a4u Ha

55 JTIOKA3aTeJIbCTBO M BEIYHCIICHHUE,
MOCTPOECHUEM CEYEHU HMUIUHAPA, KOHyCa
CrepeomeTpuiecKHe 3a1a4u Ha

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C

MUJIMHAPOM




58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTRIO. Bu u n300pakenue mapa

61

[Tepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

62

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTeu

63

Cummerpus chepsl u mapa

64

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHH IIIOCKOCTHIO

65

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MMOCTPOCHHUEM UX CEUCHHH IIIOCKOCTHIO

66

[IpuknanHeie 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
Mog00HUs

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OIrpaHHUKOB

69

3agaum o Teme ""Tena 1 MOBEPXHOCTH




BpaieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

71

Kontposnbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

006bem mummHapa. Teopema 00 00bEMeE
MPSIMOTO LUJIMH]Ipa

73

Brrunciaenne 00bEMOB TEN ¢ IOMOILBIO
onpenenéHHoro uaTerpaina. Oobém
KOHyca

74

ITimommaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3ajauu, CBsI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA,
KOHyca

76

[Tpuknanueie 3ana4un no teme "OOBEMBI U
IJI0IIA M TOBEPXHOCTEN Ten"

77

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BbEMOB
mapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

78

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaabio cepbl. COOTHOMICHUS MEXKITY
TJIOIIA ISIMU TTOBEPXHOCTEH U 00bEMaMK
MOIOOHBIX TE




79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu o 100mm.
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB Tell U TUIOIIA e
MOBEPXHOCTEH

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Tet"

81

JiBuxeHust npoctpaHcTBa. OToOpakeHus.
JIBvkeHust 1 paBeHCTBO Guryp. OOrmme
CBOICTBA ABMKEHUI

82

Buabl n1BukeHMI: napaiebHbII
MEPEHOC, LEHTPAJIbHASL CHUMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMON

83

[IpeobpazoBanus nmomoous. [psimas u
cdepa Diinepa

84

FCOMeTpI/I‘IeCKI/IC 3ala4i Ha IIPUMCHCHUC
JABUMKCHU S

85

KontponbHas pabota "BekTops! B
npocTpaHcTae”

86

O6o6mmatomiee nopropenue 11 nousruii u
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"IapannenbHOCTh TPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reomeTpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA:




"BexTopsl B mpocTpaHcTae”

88

O6o6matomee moBropenue 11 nonsruii u
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"BexTopsl B mpocTpaHcTae”

89

O6o06maromee nosropenue 11 noHsATUH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI:
"O6beM MHOTOrpaHHUKA"

90

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI:
"O6bemM MHOTOrpaHHUKA"

91

O6o61matonee nopropenue 11 nonsruii u
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"Ilmomaau MOBEpXHOCTU U OOBEMBI
KpYTJbIX TEN"

92

O6o6mmatonee nopropenue 11 nousruii u
MeTO0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpyTJbIX TN

93

WroroBas koHTpoJsibHAs paboTa

94

Hrorosas KOHTPOJIbHAsA pa60Ta

95

[ToBTOpeHmEe, 0600IIEHNE U
cUCTeMAaTH3alusd 3HaAaHUN

96

WcTopus pa3BUTHS CTEpEOMETPHUH KaK




HAYKH U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
97 HAayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UH)XKCHEPHBIX U

KOMIIBXOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
98 HayKU U €€ poJib B Pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U

KOMIIBOTCPHBIX TEXHOJIOTHI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
99 HayKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK
100 HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
101 HAyKU U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHU

102

COBPCMCHHBIX WHXCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10

102




I[TPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yabTarta
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
79 [TprMeHSTh aKCHOMBI CTEPEOMETPUU W CIEICTBHSI M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh TOHATHAMH: TAPAIUIETBHOCT U MEPIEHAUKYISIPHOCTD
' HPSAMBIX U IIOCKOCTEH
74 KnaccudunupoBaTs B3aUMHOE PpacCHONOKEHUE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JABYTPAaHHBIM yroj, TpPaHU JABYIPAHHOTO YIIIa,
7.5 peOpo IByTpaHHOrO yIiia, JMHEHHBIM yros IBYTpaHHOrO yIia, rpagycHas
Mepa JIByTpaHHOTO yria
76 OnepupoBaTh TMOHATHAMHU: MHOTOTPAaHHHK, BBIMYKIIBIA WM HEBBITYKIIBIHA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
77 Pacrmio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHHMKOB (TIHpamMuaa, MpU3Ma,
' IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudumupoBaT  MHOTOTpaHHUKHM,  BBIOMpas ~ OCHOBaHUSA  JJIs
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIble MHOTOTPDAaHHHUKH, TTPABUIIbHBIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapaJICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMITBI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METOJI CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBITOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasnam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelICHHH CTaHJAPTHBIX MaTeMaTHYeCKUX 3a7ad Ha  BBIYHCICHHE
paccTosHUN MEXIy ABYMS TOYKAMM, OT TOYKH /0 TNPSMOM, OT TOUYKHIO
MJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU
Pemarp 3aaun Ha HaxXOXXIEHHE T'€OMETPUYECKUX BEJIMYUH IO oOpa3nam
7.13 WU aJIrOpUTMaM, NTPHUMEHSS M3BECTHHIE AHATUTHYCCKHE METOIbI TpHU

PEIICHUN CTAaHAAPTHBIX MAaTCMAaTUYCCKHUX 3aaad Ha BBIYUCIICHUC YIJIOB




MEXIY CKPCIIMBAIOIIUMUCA MNPAMBIMHA, MEXKIY IMPSIMOM M IUIOCKOCTBIO,
MEXY IIIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Brerancnsate 00bEMBI M TUIOIAIA TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ NpUMEHEHHUEM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXITY
IUIOINAISIMU TTOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX MHOTOI'PAaHHHKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILIEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI
N3Bnekarb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh HHGOPMALHUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, IMpeACTaBICHHYI0 Ha
4epTeKax U pUCyHKax
[TpumensaTs reomerpuyeckue (GakThl Ui PELIEHUS CTEPEOMETPUUYECKUX
7.17 3ajjay, MOPEANOoNaralolliiX HECKOJbKO IIaroB pELIeHUs, €CIU YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 [TpumensaTh mpocTediine MNpOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-
' KOMMYHHUKAI[HIOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHUX 3a1a4
719 [IpuBOANTE TIPpUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE H
' YKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHSTH MOTyYeHHBIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh pEajbHbBIC
CUTYaIlMH U TMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE TIOMCKA PEIICHUS
MaTeMaTHYeCKH C(HOPMYIUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PeaTbHbIE
7.20 CUTyallUl Ha S3bIK€ TE€OMETPUH, MCCIEA0BaTh MOCTPOCHHBIE MOJENIN C
UCMOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemiaTb ~ MpakTMYECKHE  3aJaud,  CBS3aHHbIE C  HAXOXJICHHEM
reOMETPUUYECKUX BEIUYHH
11 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeIbHOI MPOrpaMMbl CpelHero o01ero 00pa3oBaHus
pe3yjabTarta
6 ['eomerpust
OnepupoBaTh NOHATHAMM: IMJIUHJIPHYECKAsi MOBEPXHOCTh, OOpasyrolue
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IWIIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 PacrnioznaBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)
6.3 OOBSCHATH CIIOCOOBI TTOJTYYCHHS TEJI BpaIlCHUS
6.4 KnaccugunupoBars B3auMHOE pacioIokKeHne Cepbl U MITOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOM, OCHOBAHME ILIAPOBOTO CIIOS, BHICOTA IIAPOBOTO

CJ1051, IIAPOBOU CEKTOP




6.6

Beruncnsate 00BEMBI M IUIOMIAM  TOBEPXHOCTEH Tell  BpalleHUS,
TCOMETPUUYECKUX TEN ¢ TPUMEHEHUEM (popmyit

6.7

OnepupoBaTh NOHATHSAMHU: MHOTOTPAaHHUK, BIHMCAaHHBIA B cdepy W
ONHKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIH TEIO
BpalIeHUs

6.8

BBIYHCISATE COOTHOMICHHSI MEXKY TIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMu
MOAOOHBIX TEN

6.9

N3obpaxarh uzyuyaemble (GUTYpbl OT PYKH M C HPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEpPTEXKU U3 PHCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHJI CBepxy, cOOKY, CHHU3Yy; CTPOUTh CEYEHHUS TeI
BpaLCHUS

6.11

W3BnekaTb, HWHTEPIPETHPOBATH M MPEeoOpa3oBBIBATh WH(POPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (uUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

6.12

[TpumensTh reoMeTpudeckue (AKThl Ui PEHICHHS CTEPEOMETPUUYECKHX
3a/1a4, MPEAIOJIaralolluX HECKOJIBKO IIAaroB pEUIeHUs, €CIU YCIOBUSA
IPUMEHEHUs 3aJJaHbl B IBHOH (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BbIOnHATE OEHCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXKEHUSI BEKTOpa Ha YHUCIO, OOBICHATH, KAaKUMU CBOWCTBAMU OHU
o0amaoT

6.15

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTB MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIIPHOC MPOU3BCACHHUE BCKTOPOB, KOJUIMHCAPHEBEIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

Haxoauth cymmMy BEKTOpPOB W NPOHM3BEJEHHE BEKTOpa Ha YHUCIO, YTroj
MEXJy BEKTOpaMH, CKaJSpHOE IMPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aJIaBaTI) IIJIIOCKOCTH YPAaBHCHHUEM B JleKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemiate HpOCTCfII.HPIC TCOMCTPHUICCKUC 3a/la4d HAa IMPUMCHCHUC BCKTOPHO-
KOOpPAWHATHOTO METOJa

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTECMAaTHYCCKHUX OTHOIIICHUU H
HaXOXKACHUC TCOMCTPHUYCCKUX BCIIUYUH II0 o6pa3uaM W aJropurmam,
MMPpUMCHAA HN3BCCTHBIC MECTOAbL npu pCHICHUN CTaHJApPTHBIX
MAaTEMATUUYCCKUX 3aJa4

6.21

[IpumensaTh mpocTeilve NpPOorpaMMHBIE CpPEICTBA W AJIEKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMCTPUUCCKHUX 3aa4d

6.22

[TpuBoaUTE HpUMEpPbl MaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEH B MpUpOAe U
’KU3HU, paCIIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE




6.23

[IpuMeHATh MOJyYEHHBbIEC 3HAHUSI HA MPAKTHKE: aHAJU3UPOBATH pEasibHbIC
CUTYallUd ¥ MPUMEHSATh U3yUYEHHBIC TIOHATUS B MPOLECCE NMOUCKA PELICHUS
MaTeMaTHu4ecKu cPOopMyIUPOBAHHON MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, alnapara aireopsl,
pemiath  MPAaKTMYECKUE  3a/lauyd,  CBSI3aHHBIE C  HAXOXJEHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

['eomeTpus

7.1

OcHOBHbBIE TOHSATHS CTepeoMeTpur. Touka, mnpsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTre 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCHUOMbBI CTEPEOMETPUHU U
CIIEJCTBHS U3 HUX

7.2

B3anMHOE pacnonokeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TTapaJICIIbHbIC
N CKpCIIMBAIOIIHECA  MPAMBIC. HapaJIJICJH)HOCTI) INpsAMBIX H IUIOCKOCTEHl B
MPOCTPAHCTBE: NapajUiebHble NpPsIMbIE B IPOCTPAHCTBE, NAPAIECIBHOCTh TPEX
NpSMBIX, MapajUIeIbHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHANpPaBIIEHHBIMU
CTOpPOHAaMH, YIroJl MEXIy HpsAMbIMU B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH:
napajuieibHble IUIOCKOCTH, CBOMCTBa HapajUlesbHBIX IulockocTel. IIpocrelimue
MPOCTPAHCTBEHHBIC (UTYpPBl Ha IUIOCKOCTH: TETpadap, KyO, Napauielenunesn,
MOCTPOEHUE CEUYECHUI

7.3

IlepneHaAUKyIAPHOCTE MpPSAMOM M IUIOCKOCTH: IEPHEHAUKYISPHbIE IPsMBIE B
IIPOCTPAHCTBE, MPAMbIE NapaJlIC/IbHbIE U NEPIEHIUKYISAPHBIE K IUIOCKOCTH, NPU3HAK
NEPNEHAUKYISIPHOCTH NPAMOW M INIOCKOCTH, TEOpPEMa O IPSAMOM MEPIEeHIUKYIIIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEKIY NMPAMON U IUIOCKOCTBIO, IBYI'PAHHBIN
yIoJl, JUHEHHBIN yrojl IBYIpaHHOro yria. [lepneHauKymnsap 1 HaKkJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 IJIOCKOCTH, IPOEKLUs PUTYpHI Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTD IIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTH IBYX
mockocTei. Teopema 0 TpEX MeprneHuKyIsIpax

7.4

IlonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIIYKIIBIE H
HEBBIITYKJIBIE MHOTOIPAaHHHMKM, pa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yrompHas
npu3Ma, TpaHH M OCHOBaHHUS NPHU3MBI, MpsiMas W HAKJIOHHAs TNpU3MbI, OOKOBas u
IIOJIHAsI ITIOBEPXHOCTH Ipu3Mbl. [lapamienenumnesn, NpsAMOyTroibHbIM NapaJuIeeunes u
ero cporcrea. [Iupamunaa: N-yrosbHas nupamMuaa, IpaHd U OCHOBAHHUE ITHPAMUJBI,
OOKOBasi U TOJHAs MOBEPXHOCTh MHPAMHJIbI, NPAaBMWIbHAS U yCeu€HHas MUPaMUA.
OnemMeHTbl NOpu3Mbl W nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYTOJIbHAs MUPaMUa U IPAaBHIbHBIN TeTpasap, kyO. Ilpencrasnenue o
MIPaBUJIBHBIX MHOTOIPAaHHHUKAaX: OKTadJap, MAOJAEKadap W wuKocayapyrue CeueHns
IIPU3MBI U TTUPAMU B

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSAMOM, MIOCKOCTH.
DOneMeHThl  CUMMETpUM B NHpaMuax, Mapajyielenunenax,  MpaBHIbHBIX
MHOTOTpaHHHUKaX

7.6

Boruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yriuel. I[lmomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOU Tpu3Mbl. [Lmomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MHUPAaMHJIbI, TeOpeMa O IUION[aId yCEYEHHOW MMHPaMHU/IBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubie Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[ummaapudeckas MOBEPXHOCTh, 00pa3yIONIMe IJIUHIPHYECKONW TMOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCh, IO s OOKOBOM M MOITHON MTOBEPXHOCTH

6.2

Konnueckast moBepXxHOCTb, 00pa3yrole KOHMYECKON MOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOH moBepxHocTH. KoHyc: OocHOBaHME M BeplIMHA, OOpasymomas U OCh,
ioniaab OOKOBOW M IOJHOM NOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue U
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, Iuamerp, IUIOMaap NOBEpXHOCTU ceprl. BzaumHoe
pacnosoxeHue cdepsl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cdepbl

6.4

I/I306pa)i(eHI/Ie TCJI BpallICHUS Ha IJIOCKOCTHU. PaBBépTKa ONUIIMHApPA U KOHYCAa

6.5

KOM6I/IH8.I_II/II/I TCJI BpalllcHUA U MHOTOTPAaHHUKOB. MHOFOFpaHHI/IK, OIMCAaHHBIM OKOJIO
C(l)epbl, C(pepa, BIIMCAHHAA B MHOT'OI'PAHHUK, WJIN TCJIO BpAllICHUA

6.6

[Tonsitue 06 o06BEMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajuieNienunena u cieacTBus u3 He€. O0bEM NWIMHIpA, KOHYCA.
O06BEM mapa u riomazab chepst

6.7

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKY TUTOMIAASIMHU MTOBEPXHOCTEM,
00BEMaMU OO0HBIX TEJI

6.8

Ceuenust mwIMHApa (MapajUleIbHO W MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHHs 11apa

6.9

BekTop Ha miockocty M B mnpocTpaHCTBE. CIIOKEHME W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpssmoyronbHast cuctemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
IIpocreiimme 3agaun B KOOpAMHATaxX. YTroid Mexay BekTopamu. CkalsipHOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXKIAY NPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 1O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNbCTB, aNrOpUTMAaMM pELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH NOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELICHNUH 33]a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXJACHUN; yMEHHE  OIEepUpPOBAThH
MOHSTUSMM: MHOKECTBO, MOJMHOKECTBO, ONEpAllMM HaJl MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLIECCOB U SBJICHUM M IIPU PEIICHUU 3a7ad, B TOM
YyHClie U3 JIPYruX YYeOHbIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONIb30BaTh Tpadbl MpU

peHICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSAMM: HAaTypalbHOE YHCIIO, LEJI0e YUCIIO,
CTETIeHb C IIeTBIM TTOKa3aTesieM, KOpeHb HATypallbHOW CTENICHH, CTEIICHb C
paloOHAJIBLHBIM MOKa3aTeNleM, CTeNeHb C JeHCTBUTENBHBIM MOKa3aTesIeM,
JorapupM dUYHWCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJYJIO, PAllMOHAJIBHOE YHCIIO, HPPAlMOHATIBHOE YHCIO,
MHOXECTBAa HATYypaJbHBIX, IENbIX, pAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIINHN 001t
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3MLIHMOHHBIMH CHCTEMaMU
CUHMCIICHUS; YMEHHE BBITIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHANBHBIX ~ BBIPAKEHWH;  yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCIaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, TreoOMCTPHUYCCKAA




nporpeccusi, OECKOHEYHO YyObIBaroIlas TIeOMETpHUYECKas IIporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpanyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HppalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPABEHCTBA, HMX CHUCTEMbl; YMEHHE OIEpHUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTHb
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEllaTb YypPaBHEHUs,
HEPaBEHCTBA M CUCTEMBl C IOMOLIBIO pPaA3JIMYHBIX IPUEMOB; pEIIATH
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IApaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI IJI PEIICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (PYHKIMH, OTPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMK Ha MPOMEXKYTKE, HenpepbIBHAs (YHKIIHMs, aCUMITOTHI Tpaduka
byHKIMM, TiepBas U BTOpas MPOU3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICH TNPOU3BOJHOM, IepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEINECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; yMEHHE HaXOIUTh MPOU3BOJIHBIE 3JEMEHTAPHBIX (QYHKIHUH;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOIUTh HAWOONBIINE W HAaWMEHbIINE 3HA4YeHUS (YHKIMHA; CTPOUTH
rpa¢uKi MHOTOWIEHOB C MCIIOJIb30BAaHUEM almnapaTa MaTeMaTH4eCKOro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
pelleHNss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKHUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TTOMOIIBIO




HHTCrpajia;, NpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIHMH, oOpaTHas (yHKIIHS,
KOMIO3UIUS (DyHKIMH, JMHEHHAas (QYHKUMs, KBaapaTu4yHas (QYHKIHUS,
pauMoHanbHass (QYHKLUSA, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3aTelbHas H
jgorapupmuueckass (GYHKLIHMH; YMEHUE CTPOUTh TIpauKH H3yYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCMOJIb30BaTh Tpa(UKK Uil U3yYeHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734y W3 JAPYIHX Y4eOHBIX NMPEAMETOB W 3a/1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMU 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCTIOJIB30BaTh CBOWCTBA M TpapuKu (QPYHKIUH IS pelieHHus ypaBHEHHH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU!N YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOILIEHTHI, AOJM M YacTH, Ha JABWXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 33Jaud U3 O0JIACTH yNpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; YMEHHE MOJIEIUPOBAThH
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
ypaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJIb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBINA pe3yIbTaT

YMeHue omepupoBarh MOHSATUSMU: CpelHee apupMeTHYecKoe, MeIHaHa,
HauOoJIbllIee U HAaUMEHDIIIEE 3Ha4YCHUA, pasMax, JUCIICPCHA, CTAHIAPTHOC
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHUE H3BJIECKaTh, WHTEPIPETHPOBATH
uH(pOopMalLIKIo, MPEACTABICHHYIO B TabIUIaX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEaJbHBIX MPOLIECCOB U SBJICHUM; MPEACTaBIATh
uHpOpMaIMI0 C TOMOMIBID TabiMIl W JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaUyeCcKu HCCIeA0BATh COBMECTHbIE

HaOJIOICHNUS C TOMOIIIBIO JMarpaMM pacCeUBaHUs M JTMHEHHOU perpeccuu

YMeHue oOnepupoBaTh IMOHATUAMU: CIy4aWHBIA OIBIT U CIly4ailHOE

coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOIHON
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHATOpHBIE (akThl U (HOPMYJIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pAacIpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, UCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJMYMHBI, (QYHKIMHA  pacOpeleNeHus] U IUIOTHOCTU
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHH; YMCHNE
MCTIOJIB30BaTh CBOMCTBA M3YYECHHBIX PACTpPEACICHUN IS pelIeHUs 3a/1a4;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAaHMI; yMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCENT B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHUE
OTIEPHPOBATH TOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TNEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN YIroJl, IBYyIpaHHbIN
YroJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAOIIUECS MPSAMbIC, NapaJUIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXIy IIOCKOCTSIMHU,
pacCTOHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCMOJb30BaTh MPHU PEUICHUU
3a1a4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYIXKAIOMIETO MHpPA; CTPOUTh MaTEMaTHYECKHE
MOJENIA C TOMOILIbI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYUH, pElIaTh

CBA3aHHBIC C HUMHU IMPAKTUICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IJIOWAAb GUTYpbl, 00BEM (UTYpHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaIb
MIOBEPXHOCTH NHUPaMHbl, MPU3MBI, KOHYyCa, LWIMHIpPA, O00BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuIeaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, Il1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacamomascs cdepbl, IWINHIPA, KOHyCa; yMEHHE CTPOUTb CEUCHHE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (UTYpHl M HOBEPXHOCTH
BpAICHNS, UX CCUCHHSI, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUUYECKHX (DUTYp, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpEEICHU U3y4yaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue 1MoA00us, Mono0HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYphI, B TOM YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOIICHUS TIPH
pELICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33184 U3 IPYTUX YYCOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM;, YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(HA, yroi, IJIOMIaah, OOBEM, IUIONIA/b TOBEPXHOCTH), HCIOJB3YS
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHUCIE: IJIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpaA, TUiomanab chepsl; 00béM Kyoa,
IOpSMOYTOJBHOTO — MapajlieNenunea, MUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATH MHOHATUAMU: MPAMOYTOJIbHAA CUCTEMA KOOPAHHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJCHHE BEKTOpa Ha 4YKCJIO, pa3JIoKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJICHHE, BEKTOPHOE TPOU3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp}IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/ia4 JpYyTHUX y‘-Ie6HBIX npeamMecToOB
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YMenue BLI6I/IpaTB MOAXOMAIINNA METO, A peuiceHud 3a/la4yi,; MIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YUYCHHUM MPHUPOAHBIX H O6HI€CTB€HHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC PACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMECPbI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTHYECKOU HAYKHU




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KaAHUSA
1 Yucna u BBIYUCIECHUS

11 HarypanbHble u nensle uncia. [lpu3Haku 1eIMMoCcTH HesbIX Yncel

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuil KOpeHb HATypalbHOU cTeneHu. J[eHCTBUs ¢ apupMeTHYECKUMHU
' KOPHSIMU HaTypaJIbHOW CTETICHU

14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ pallMoHaIbHbBIM Noka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHITEHC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe oNepalud ¢ JIeHCTBUTENbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OIIEHKa
pe3yJpTaTa BEIYMCICHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Lenbie n 1poOHO-palOHANTBHEBIE ypaBHEHHS

2.2 WppanuonanbHble ypaBHEHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS

2.5 [{enbie u 1poOHO-pallMOHANIbHbIE HEPABEHCTBA

2.6 HppannoHanbHbIe HEPAaBEeHCTBA

2.7 [ToxazarenbHbIe U TOTapUPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerprdeckue HEpaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX YpaBHEHUN. ONpeaeuTeh MaTPHUIIhI




QOyHKUIUHU U TpapUKu

Oynkuus, cnocoObl 3amanust ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. YétHeie n HeuéTHBIC PyHKIMU. [leprogumueckue GpyHKIuM
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkumu. Hymm QyHkimm.
32 [TpoMeXXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIHH.
' Makcumymbl 1 MUHUMYMBbI ¢GyHKUuu. Haumbosbinee u HauMeHblllee 3HauY€HUE
(GYHKIIUN Ha IPOMEKYTKE
33 Crenennass (yHKUUSI C HATypajJbHBIM U LeENbIM Toka3aTeneM. EE cBolicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKUUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTebHOCTH, CIIOCOOBI 3a/IaHUS TIOCIICIOBATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccur. @opmyria CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBonHas Gpynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX (GYHKINN
[IpumeHeHHe TPOU3BOAHON K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 3KCTpeMyMbl. HaxoxeHue HanOoJbIIero 1 HaMMEHbIEro 3HaYeHUs (QYHKLIUU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. nTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHokecTBO, oneparnuu HajJ MHOKecTBaMHU. /[narpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U CTaTHUCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsmbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTU BpaIllCHUS




7.5

KoopauHats!l 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. T'eomerpus 10 - 11 xmaccel, ydeOHUK i1 0OIIE0Opa30BATEIBHBIX

yupexJIeHuii: 0azoBeli W mnpodunbHbli  ypoBHH /JI.C.ATaHacsH,

B.®.byry308B, C.b.Kagomies u ap. - M.: [Ipocsenienue, 2020.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. l'eomerpusa 10 - 11 kiaccbl, ydeOHUK i 00IE00pa30BaTENIbHBIX
yupexaeHuii: 06a3oBeiii  u  npodunbHbii  ypoBHU  /JI.C.ATaHacsH,
B.®.byty308B, C.b.Kagomies u ap. - M.: [Ipocsemenue, 2020.

2. T'eomerpus: numaktuueckue Marepuainsl 11t 10-11 kmacca / B.I'.3uB — M.:
ITpoceemienne,2018.

3. Uzyuenne reomerpun B 10 — 11 xnaccax: kaura maisa yunrtens /C.M.CaaksH,

B.®.byty30B — M.: [IpocBeuienne, 2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Hudposoit kypc "I'eomerpus”" 10 xmacc. ®I'AOY IO "Axamemus
Munnpocsenienust Poccun"

2. Hudposoit kypc "I'eomerpus" 11 xmacc. ®PI'AOY IO "Axkanemus
Munnpocsenienust Poccun"

3. DOP "Jlomamnue 3ananus. Cpennee obmiee odbpasoanue. ['eomerpus”,
10 - 11 xmacc. AO UznarensctBo "[IpocBerienue"

4. Marematuka. ['eomerpusa. MutepaktuBHble 3ananusa. 10 kmacc. OO0
"Ckaenr"

5. Maremaruka. ['eomerpusi. MHTepaktuBHble 3amanus. 11 kmacc. OO0



"Ckaenr"

6. D0P "4 cnam EI'D. Cpennee obuiee oOpazoBanue. Y4eOHBIN MOIYJIb 1O
pEIICHHI0 TPYIOHBIX 3aJaHUi MO yd4eOHOMY mpeaMmeTy '"Maremarnka

(yrny6nennsli ypoBeHb)". 10 - 11 knaccer". AO Usnartensctio "Tlpocsemenue”
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