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INOACHUTEJIbBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CIIEYUBAET BO3MOXKHOCTh U3YyUEHUS TUCIIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonpKy ~ JIOTUYECKOE  MBILUIEHHE,  (QopMHUpyeMOe  TpU  HU3yYEHUU
00y4alOIUMUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELICHUH I'€OMETPUYECKHUX
3a1a4, YMEHME BBIIBUIATb U ONpOBEprarb TUIIOTE3bl HENOCPEIACTBEHHO
UCIIOJB3YIOTCS IIPU PEIICHUU 3a1a4 €CTECTBEHHO-HAy4YHOI'O IUKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CIHOCOOHOCTEM O0OydYarolmuxcsi MOpu
U3y4YEHUU T€OMETPUHU, KaK COCTABJISIONIEH MpeaMeTHON obsactu «MaTtemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHe  BO3MOXKHOCTM  NPUOOpPETeHUs U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOr0 Npo(heCCuOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOTO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOLIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacMpeHne MPEICTABICHUS O TE€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IMO3BOJAIONIMX OINKUCHIBATH U H3y4aThb
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIlapara no pasaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUu;

dbopMHupoBaHHEe ~ yMEHHMS  BJIaJ€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMeHUE MX MPUMEHATb, YMEHUS JOKa3bIBaTh TEOPEMBbl M HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pealbHOM
MHApPE MHOIOTPAaHHUKM M Tela BpalleHUsA, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

¢bopMupoOBaHHE NMOHMMAaHUSI BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHUi, (pOpMHUpOBAHME MOHHMMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEICHUH PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peleHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH TOKA3ATEIbHBIE PACCYXKICHUS B
XO/I€ PELICHUs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTYalIbHBIX U  TBOPYECKHUX
CIIoCcOOHOCTEW 00ydJaromuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO TE€OMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUSI paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TIOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHUSl PEATbHBIX CUTyalluid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPIIPETALUY MOJYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COJIEp>KAaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «['eoMeTpusi» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Mmnororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJEpKATEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSAM, HO U 10 rojgaM oOydenus. ConepkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUYaroIIHecs
oOpamiaJuch  HEOJHOKpPAaTHO. OTO MO3BOJIIET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU MOCIIEI0OBATENIBHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YUYaIOIMUXCsl, PACIIUPSS U YTTyOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K U3yYEHUIO TEOMETPUHN HA YIIayOJEHHOM YPOBHE MO3BOJISIET:

co3math  yciuoBus i auddepeHumnanuu 00ydeHHs,  MTOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Yy4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yuyeOHOTro npeameTa «MaremMaTukay,

MOATOTOBUTH OOYYAIOIUXCS K MPOAOJDKEHUIO H3YUYCHHS MaTeMaTHKH C
yd€TtoM BbIOOpa Oyaymiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 ipoecCHoHaTBLHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpus» Ha yriayOiaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemmBarOmuxcs
npsAMbIX. [lapamiebHOCT IPSAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOeKTUpoBaHHs. W3o00paxeHue
¢buryp B mapajyieNbHONW MPOEKUHUU. YTIbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEUCHU.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUIOCKOCTH, NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: IMPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
TIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHAUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, JBYTPaHHBIM
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXrpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOTorpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OPAMOYTOJBHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKH: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpamMuAa, MpPaBWIbHAsg TPEYroyibHas NUPaMHUAAa WU TPABWIbHBII
TeTpa’ap, KyO. IlpencraBieHne O mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHaau, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOAAN YCEUYEHHON MTMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunesa, CUMMETPUsS MPABWIBHBIX NPH3M, CHMMETpPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. /[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. IIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOXKEHUH BEKTOpa IO TpEM
HEKOMIUTaHApHbIM ~ BekTopaM. IIpsiMmoyroiibHass cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvst: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUIbl U KoHyca. O0bEM 1mapa U mapoBOro
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAaHHAas OKoJo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIHUCAHHOW B MHOTOTPAHHUK WM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IIpeoOpazoBanue moaoOusi, romoreTus. PelmieHune 3amgad Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAICHUS: CEUCHUS LIUIIUHIPA
(mapayuieTbHO M MEPIEHAUKYISIPHO OCH), CEUYECHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY ), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTtBe. Omepaliud HaJ BEKTOpamu. BekTtopHoe
YMHOXXEHHUE BEKTOpOB. CBOiCTBa BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cUCTEMa KOOpAWHAT B npocTpaHcTBe. Koopanuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TE€OMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenust mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBolicTBa JBW)KEHUM. BuIbl JBWXEHUN: TMapasuieNibHBIA MEepeHocC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKAbHASA CHUMMETPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), YMEHUue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSILIEMY POCCHWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIr0 Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JESITENbHOCTHIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10BOE BOCIUTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccurn u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHEHHE MATeMATHYCCKUX 3HAHWK Ui pemieHus 3amad B 00yacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHWMAHHE
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €&
pPa3BUTUS W 3HAYMMOCTH IS PA3BUTHS IUMBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W HCCIEIOBATEILCKYIO JCATSIBHOCTD
WHUBUyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXIYy MOHATUSAMH, (POopMyIUpOBaThH
OTIpEeJICIICHHS TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
yTBEPJUTENbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYMN;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh aPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsS pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH HMHYOPMAIHMIO DPA3NIUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUS], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pe3yJIbTAT;

B XOJI¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOACTBO MO3UILMN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (OpMaT BBICTYIUIGHHA C Y4ETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHUSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIICHUS C
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3BHUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTH HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJCHHBIX OMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3yJIbTaTa LEJIH U YCIOBUSAM, OOBSICHITH MPUIHHBI
JOCTHKEHUS WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEILHOCTD:

MOHMUMATh M KCIOJIH30BaTh MPEUMYIINECTBA KOMAHIHOW W WHIWBUAYAILHOM
paboThl TpU pemieHMH yYeOHBIX 3a4ad, MNPUHUMATh 1eJdb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JIOTOBAapWBATHCS, OOCYX AaTh IMPOIECC W Pe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoBbIX (opMax paldoThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaHbI, OIICHHBATh
KaueCTBO CBOErO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aHMMOJCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayquTCs:

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

e TPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJlaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXIY NPSIMOA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TpH3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA TUIOCKOCTH, BBIMOJHIATH U300pakeHus: Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
durypsr;

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

e BBINOJHATH JACUCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HaXOXKJEHUE T'E€OMETPUYECKHUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUH MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATH U HMHTEPIPETUPOBATH HH(OpPMALNIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAJIbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
npolecce IMOMCKa peUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEINPOBATh pEAIbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHSATUH U TEopeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUE 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKUX BEJIUYMH;

e UMETh NPEICTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH yHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYCCKOMH,
KOHUYECKOW W c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOy YCHHUS;

OIepUPOBATh MOHATUIAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tela BpamleHus (LMWIUHAP, KOHYC, cdepa U Mmap) H
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHMS;

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIoiokKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEW MHOTOIPAHHUKOB U TEJl BpallleHHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (HopMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBI3AaHHBIMA C KOMOWHAIIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY TUIOIIAISIMH TTOBEPXHOCTEH 1 00bEMaMu
ITOT0O0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEJT BPAIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiiy HaJl BEKTOPAMH;

3a71aBaTh TNIOCKOCTh YPaBHEHHUEM B JCKapPTOBOM crcTeMe KOOPAMHAT;
periaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOJTHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPSIMOU, TTpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHST MHOTOTPAHHUKOB M TEJ BPAlllCHUs: CEYEHUs LIMJIMHIpA
(mapanenbHO U MEePHeHIUKYISIPHO OCH), CEUeHUs KOHyca (TapaiebHbIe
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPILINHY ), CEUCHUS I1apa;
UCIIONIb30BaTh METOJABI TOCTPOCHHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeOMETpUUYecKre (aKThl JI PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, OPEANOJIaralllinX HECKOJIBKO IIaroB pELICHUS, €CIH yCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pelmars 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUN H
HAXOXJICHUE T€OMETPUUECKUX BEITUYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHATh NU3YUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4eCcKu  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MPAKTUYECKUE 3a/Jaud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
) B3aumHOe pacnonoxeHue NpsiMelx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHHHI\C’yHﬂpHOCTB IPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
7 Bekropsl B IpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi FeOMETpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1
KPYTJBIX TEJ
6 JBro>xkeHus 5 1
7 [ToBTOpEHuUeE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa U300paKEeHUs! Ha PUCYHKE
TJIOCKOCTH, TMapaNIIENbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi 1 miocKocCTh;
MOJIyIPOCTPAHCTBO

[TonsATHS: nepecekaronmecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKeHUE

MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O003Ha4eHUS IPSMBIX U TUIOCKOCTEH

10

N3o00paxkeHne ceueHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
peopa. M3o0OpakeHne nepecedcHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MMOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

11

N300paxkeHne cedeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEM. PackpalmBanre
MMOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

12

N300paxenune ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTE. PackpammBanme
MMOCTPOEHHBIX CEYEHUN Pa3HbIMU [IBETAMU

13

N306paxenue ceyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJISAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTE. PackpammBanre
MMOCTPOEHHBIX CEYEHUN Pa3HbIMU [IBETAMHU

14

Merton cnenoB uisi TOCTPOCHUS CEUYECHUI




15

16

17

Merton cnenoB 1uisi TOCTPOCHUS CEUCHHUIA.
CaoiicTBa niepece4eHni PsIMBbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHuil MpsSIMbIX U
IIOCKOCTEN

[TocTpoenue ceueHwmii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue cevueHwmii B mupamue, Kyoe
1o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
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 3aMHCh IIaroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [logo0Oue
TPEYTOTHHUKOB

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexkax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUM




23

24

25

26

27

Kontposbhas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoe pacnonoxeHue npsmMbIx B
npoctpanctse. CKpeluBaronmecs
npsmblie. [Ipru3Haku cKperuBaromuxcs
npsmbix. [lapansenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOM NPSMOU, TPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHun
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

[TapanmnensHOCTb TpeX NpsiMBIX. Teopema o
TpEX MapajuleabHbIX NpsMbIX. Teopema o
CKPEILMBAIOIINXCS PAMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapamienbHONH IPOEKIUN

28

[enTpanbsHas npoekuus. YToui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ
MEXy IPSIMbIMU

29

3agaun Ha 10Ka3aTeIbCTBO U
HCCIIENOBAHNE, CBA3aHHEIE C
pacIoIOKEHUEM NPSIMBIX B IIPOCTPAHCTBE

30

[ToHsATHS: MapaIeNbHOCTh MPSIMOU U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSAMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexKe U
napajuieNIbHOTO APYTroii mpsimoii. Pacuér
OTHOIIICHHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSI IOCTPOCHUS CEUeHHM Ky0a 1
napajenenumnena. CBoicTra
napajuieJenuIeaa 1 Ipu3Mbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
NapajIeNIbHOCTHU JIBYX IUNIOCKOCTEHN

Teopema 0 nmapajuIeIbBHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIHIGfI
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECEUECHUS
[P [IEPECEYCHUN IBYX MapalIeIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajlIeIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUN TPAMOM €
IBYMs apaJlJIeIbHBIMU TJIOCKOCTSIMU




38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPsIMOYTOJIHHOTO
napajuiejienunena

Brruucnenue e oTpe3KoB B KyOe U
IPSMOYTOJIbHOM INapaJulelenunesie

[lepnieH UKy ISIPHOCTD MPSIMOM U
wiockocTH. [Ipu3Hak
MEePIEeHIUKYIISIPHOCTU MIPSIMON U
IJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [IpusHak
MEPIEHIUKYISIPHOCTH MIPAMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISAPHON K INIOCKOCTH

45

46

47

[InmockoCcTH M NepIeHINKYJIIIPHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[InocKkOCTH ¥ IEPIEHANKYIISIPHBIE UM
MpsIMbIe B MHOTOTpaHHHKaX
[leprieHAUKYISIp U HAKJIOHHAS.
ITocTpoeHue neprneHauKyIsapa U3 TOUKU Ha
PSIMYIO

48

[lepniennuKyIsip ¥ HAKJIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOUYKU Ha
MPSIMYIO

Teopema o Tpéx nepneHAUKYIsIpax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast u oOpaTHasi)

51 Yroa Mexay CKpeIUBarOIIUMHUCS
MPSIMBIMU
[Touck nepneHauKyJIJISpHBIX MPSAMBIX C

52 MIOMOILBIO NEPIEHAUKYJIPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
IToctpoenue ceuenuit kyba, Ipu3Msl,

54 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO II0cKocTu. [TnockocTu
CUMMETPUI B MHOTOTPaHHHUKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIe/ICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTOsSHUI OT TOUKH JI0 IIIIOCKOCTH

60 CriocoObI OMYCTUTP MEPIICHIUKYJISPHI:




61

CUMMETpPHUS, CIABUI TOUYKH 110
NapajuIeJIbHON IIPSIMOU

CaBur no HenapauieIbHON NpsiMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yroy MeXay NPsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

IloBTOpEHME: YrOa MEKIY

CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCICHUA
yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHHUKAX

66

JIByrpansblil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JIBYT'PAHHOIO yTila

67

68

69

[lepnenaukynspusie miockoctu. CBOMCTBA

B3aMMHO NEPIEHIUKYJIIPHBIX ITIOCKOCTEN

[Ipu3Hak nepneHIuKyJISIPHOCTH
IUIOCKOCTEM; TeOpeEMa O IPSAMOK
MEepECEUCHUS JBYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH INTIOCKOCTH
[IpssMoyTonbHBIN Tapasienenumnes; Kyo;
W3MEpEHHs, CBOMCTBA IPSAMOYTOJIBHOTO
rapajuienenuIena

70

Teopema o nuaroHasn NPSMOYTroJbLHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKke U MpUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEHIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe NIOCKOCTH B CTaHJAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napasienbHbIX II0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXJ1y CKPELMBAIOIIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

Paccrosinue oT TOUKH 10 IIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

76

TpéxrpanHblil yroi, HEpaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JJIsI
TPEXTPAaHHOTO yIJIa

77

78

79

DneMeHTHI cPepruyecKoil reoMeTpHuu:
reo/ie3nyecKue JMHUN Ha 3eMiie
KontponbHas padora "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

80

[Inpamna. Bunael nupamun. [IpaBunpHas
nupamMuaa




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Tapasuiesenumne, Kyo

23 Brimykibsie MHOTOTpanHuky. Teopema |
Ditnepa
Brinykible MHOrOrpaHHuku. Teopema

84 Oiinepa. [IpaBuiibHBIC U TTOYTPABUIIBLHBIC 1
MHOTOTPaHHUKH

85 KontposbHas padora "MHoOrorpaHHUKU" 1

26 [lonsiTHe BEeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 IIpaBuio mapasienenumnena 1

90 YMHOXeEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe npou3BeJICHUE 1

93 Brrauciienue yria Mexmy BEKTOpaMu B !
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1

97 IIpocreiimume 3ana4u ¢ BEKTOPaMHU 1

98 O0o001IeHNe U cucTeMaTu3alys 3HaHUH 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
JlaTa uudposbie
Nenn/m  Tema ypoka Kontpoabubie IIpakTHueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI
pecypcsl
| [ToBTOpenue Temsl "KoopauHatsl BeKTOpa |
Ha MJIOCKOCTH U B POCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Brrunciienue yria 1
MEXy BEKTOpaMH B IpOcTpaHCTBE"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MTPSIMOH, |
MPOXOSAIICH uepe3 1Be TOUKHU"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MporpaMMHUpPOBaHUE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE |
MporpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHanUTHYECKHE METO/IbI pacuéTa yria |
MEXy TNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopmyiia pacCTOSIHUA OT TOUYKHU J10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxneHnue paccTossHuil OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 HaxoxneHnue paccTossHuil OT TOYKHU A0
IIJIOCKOCTH B IPABUJILHOM MUPAMHU/JIE

15 KontposbHas pabota "AHamuTudecKas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE

18 IJIOCKOCTH, TEPECeUeHUs MPSIMbIX U
IJIOCKOCTEMN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
rapajuieJIbHbIE CEUYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannenpHble NpsSIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKLY CKPEIIMBAXOIIUMHUCS
MPSIMBIMU
[TepnenquKkynsipHBIC TIPSMBIE U

” MJIOCKOCTH: CTaHAApTHBIE Mapbl
MepHIeHIUKYISPHBIX TIIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[TepnenqukynsipHBIC TIPSMBIE U

23 IJTOCKOCTH: TEOPEMA O TPEX
NepreHIuKyIspax

24 [TepnienauKyIApHBIC IPAMBIEC U




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYTOJIbHUKOB, (hOPMYJIbI JIJIS
TJI0IIA 1N, COOOPaKEHHSI TIOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TIomaaen, COoOpakxeHHsI MOA00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKeHUs MOA00Us

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOINAM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs OA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJulesenuesaa

3anaun 00 yABOCHUHU KyOa, 0 KBaapaType
Ky0a; O TPUCEKITH yria
CrepeoMeTpHUueCcKre 3a7a4u, CBI3aHHBIE C
00BEMOM TIPSMOYTOIBHOTO
napajuieNenuneaa

34

[Ipuknagubie 3a1a4m, CBSI3aHHBIC C




BBIYMCICHUEM 00BEMA MMpsAMOYTOJIBHOT'O

napajuiejenumneaa

35 O0BEM IPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJ1a4u, CBsI3aHHbIE C
BBIUUCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI
[Ipuknannele 3a1a4u, CBSI3aHHBIE C

37 ’
00BEMOM TIPSMOIA TPU3MBI
Brruucnenue 00EMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaina. Oobém
HAKJIOHHOH MPU3MBI
Brruucnenue o0EMOB TEN ¢ MOMOIIBIO

39 onpeaenéHHoro uarerpana. Oobpém
MTAPAMUIBI

40 ®opmyna o6béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPaMU/T C OOIITUM yTIIOM

41 dopmyna o6béma nmupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ C OOIINM YTIIOM

42 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeomeTpHuuecKue 3aauu, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cB3aHHbIE ¢ 00BEMOM MHUPaMHUIbI

46 [Ipumenenue o0bEMOB. Borunicienue

pPacCTOAHHUA A0 IMMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
[unuuapuyeckas HOBEPXHOCTb,

48 o0pa3yromue MUINHIPHICCKON
ITOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konnueckast noBepxHOCTh, 00pa3yloiue
KOHMYECKOU nosepxHoctu. Konyc

51 CeueHue KOHyca IJIOCKOCTBIO,
napajuieJIbHOMN TIOCKOCTU OCHOBaHUS

57 VY ceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa
CrepeomeTpriecKHe 3a1a4u Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [Ipuknagnelie 3a7a4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagublie 3a7a4n, CBSI3aHHBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. Bu u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By v n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNIbCTBO U BBIYHCIICHUE,
CBSI3aHHBIE CO CEPOlt U MIapOM,
MMOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

CrepeoMeTpruecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

[IpukitagHele 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYUCIICHUS B 0pr>KHOCTI/I, CTaH)IapTHI)Ie
moIo0ousa

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpameHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006bem mummHapa. Teopema 00 00bEMe
MPSIMOTO LUJIMH]IpA

73

Brrunciienne 0065EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYyCa

74

75

76

IInomanu 60KOBOM M MOJIHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpHrUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB IIWIMHAPA,
KOHyca

[Ipuknagueie 3agaun o teme "OOBbEMBI U
IJI0IA M TOBEpXHOCTEN Ten"

77

O06bEM m1apa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUecKre 3a/1auH,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1apa, mapoBOro CErMEHTa U IapoOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM 1Iapa U
momaasio chepbl. COOTHOMEHUS MEXKTY
IJIOIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MMOTOOHBIX TEIl

79

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUYECKUE 3a]1a9, CBA3aHHBIC C




80

BBIYHCIICHHEM 00bEMOB Tell U TUIOIIAAeH
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHSL.
JIBmkeHust 1 paBeHCTBO Guryp. OOrmue
CBOICTBA JBHKCHUI

82

83

84

Buabl nBukeHHI: napaieIbHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajbHAsl CAMMETPHS, [IOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS

85

86

87

88

Kontponbnas padota "BekTops! B
npocrpaHcrae”

Oo6o06muaromiee noropenue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[TapamienbHOCT MPSAMBIX U IIJIOCKOCTEMN
B IIPOCTpaHCTBE"

Oo6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMAaTH3aIIHsI 3HAHMIA:
"Bekrtopsl B npocTpancTee"

O6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11




89

90

KJIACCOB, CHCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B ipocTpaHcTae”

O6o06maromiee moBTopeHue 11 moHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"O6beM MHOTOTrpaHHUKA"

Oo6o6maromee nmoBTopenue 11 nmoHsTHH U
MeToA0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

Oo6o6maromee nmoBTopenue 11 nmoHsTHH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpYTJbIX TEN"

92

O6o6matonee nopropenue 11 nonsaruii u
MeTO0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"TTnomany moBepXHOCTH U 0OBEMBI
KpYTJbIX TEN"

93

WroroBas koHTpoJsibHAs paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 0600mEeHNE U
CUCTeMaTH3aIus 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

WcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBanusi
pe3yjabTarta
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOYKA, MPSAMasi, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CJECACTBUS M3 HUX MPU PEIICHUU
’ reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAUKYJISIPHOCTh
' MPSMBIX U TJIOCKOCTEH
74 KrnaccudumupoBaTs B3aUMHOE PACIOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
’ IPOCTPAHCTBE
OrnepupoBaTh MOHATHSIMHU: JIBYIPAHHBIA yTOJ, TPaHU ABYTPAaHHOTO YrIJa,
7.5 pedpo ABYTpaHHOTO yTJjia, JTUHEHWHBIN YroJl JBYTPAHHOTO yrja, rpajayCcHas
Mepa JBYTpaHHOTO yria
76 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHHUK, BBIMYKJIBIH W HEBBITYKIbIN
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBUIbHBI MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccudumupoBarh ~ MHOTOTpAaHHUKH,  BBIOMpass ~ OCHOBaHUS IS
7.8 Kiaccuukanuu (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIbHBIC
MHOTOTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJlIeIICIIUIIC I )
7.9 OnepupoBaTh NOHATUSAMU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB
710 OOBSACHATh MPUHIIUIIBI TTOCTPOCHHS CEYEHUH MHOTOTPAHHUKOB, HCTIONB3YS
’ METOJI CIIEIOB
CTtpouTh ceueHHUs MHOTOTPAHHHKOB METOJOM CJIE/IOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxXOXXIEHHE T€OMETPUUYECKUX BEIMUYMH MO oOpasiam
WU aJITOpUTMaM, TPHUMEHSST M3BECTHBIE aHATUTHYECKHE METOIBI TpHU
7.12 pEUICHNH  CTaHJAPTHBIX MATEMATHYECKWX 3a4ad4 Ha  BBIYUCIICHUE
PAcCTOSIHUN MEXIy ABYMs TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
TIJIOCKOCTH, MEXK/Ty CKPEIIMBAIOIUMUCS TPSIMBIMU
Pemarp 3amaun Ha HaXOXXICHHE T€OMETPUUYCCKUX BEIMYUH IO oOpas3iam
713 WIW aJIrOpUTMaM, TPHUMEHSS W3BECTHBIE aHAJTUTHYCCKHE METOIbI TpHU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHMCICHHE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTBIO,




MEXY INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpa) ¢ NpUMEHEHHEM (OpMYJl, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTb NOHATHAMU: CHUMMETPUS B IIPOCTPAHCTBE, LEHTP, OChb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekarb, mnpeoOpa3oBbIBATH W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaAX
[TpumensaTp reoMeTpudeckue (AKThl Ui PEUICHHUS CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEAIOJIAralollX HECKOJIBKO IIAaroB pEUICHUs, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 IIpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHUX 3a/]1a4
719 [TpuBOoIUTE HpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpyMeHsITh MONy4YEeHHbIE 3HAHUS HA MPaKTUKE: aHAJIW3UPOBATh pealbHbIE
CUTYallUU U MPUMEHATh U3yUEHHBIE OHITHS B MPOLIECCE MOUCKA PEIIEHUs
MaTeMaTHU4ecKu cHOpMyJIUPOBAHHON MpPoOIEMbl, MOAEIUPOBATh pEabHbIE
7.20 CUTyallUl Ha S3bIKE TE€OMETPUH, MCCIEAOBATH IOCTPOCHHBIE MOJEIU C
UCMOJIb30BAHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  MNpakTU4YEeCKHE  3aJadd,  CBA3AHHBIE C  HAXO0XJICHUEM
reOMETPUUYECKUX BEIMYMH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 001ero oopa3oBanust
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHJIPHYECKass MOBEPXHOCTh, OOpasyrolue
6.1 LWIMHJIPUUYECKON NOBEPXHOCTH, IWIMHJApP, KOHUYECKas [MOBEPXHOCTb,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHITH CITOCOOBI MOJTyUEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacHookeHne Cephl U MITOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIAapOBOM CJIOM, OCHOBAHHME LIAPOBOTO CJIOSA, BBICOTA IAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbuucnare  00bEMBI M IUIOHNIANM  MOBEPXHOCTEH TN  BpallICHUS,




TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS

BBIYHCIATE COOTHOMICHHUSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOJOOHBIX TEI

6.9

N300paxkaTh u3y4yaemble (GUTypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (uTyp: BHI CBEpxXy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeIl
BpalIeHUs

W3BnekaTb, HUHTEPHPETHPOBATH M IpeoOpa3oBbIBaTh HMH(MOpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (urypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[TpumensTh reomeTpuveckre (GakThl IS PEUICHHS CTEPEOMETPHYECKHX
3aa4, MPEINOoNaraloliiX HECKOJbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIONMHATE OEHCTBUS  CIOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO)KCHI/IFI BCKTOpa Ha 4YMucio, 06T)$ICH$[TI>, KaKNUMHU CBOI\/'ICTBaMI/I OHUA
o0razaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA ITPH CIIOKECHUNU BEKTOPOB

6.16

OHGpHpOBaTL MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauts cymMMy BEKTOpPOB M NpPOM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaIbIBaTh BEKTOpP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMmeTpuyeckue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJA

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH U
HAaXO0XXACHUEC TCOMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METOAbI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATH NpOCTEMINME MPOTPaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKHUX 33124

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsITh MONy4YeHHbIE 3HAHUS Ha MPaKTUKE: aHAIU3UPOBATh peaibHbIC




CUTyalluu ¥ NPUMEHITh U3yUCHHbBIC TTOHATHUS B MPOIIECCE MOMCKA PELICHUS
MaTeMaTHU4ecKu cGOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyallud Ha S3bIKE T€OMETPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara ajareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMmas, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonatue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€E pacnoioyKeHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAOIIUECS, TIapalIeIbHbIC
U CcKpemuBarouecs npsMsle. [lapauienbHOCTE NpAMBIX M INIOCKOCTEH B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX IUIOCKOCTeH. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mNapaiesenuner,
IIOCTPOCHUE CEUECHUN

HepHeHI[I/IKYIIﬂpHOCTI) prlMOfI N IUIOCKOCTU: MNEPHCHAUKYIISIPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE NapaJlIeIbHbIE U MEPIEHIUKYISPHbIE K MIOCKOCTH, MPHU3HAK
NEePHEHANKYISIPHOCTU MPSAMON M MIJIOCKOCTH, TEOpPEMa O MPSIMOM MEepHEeHIUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOl MEXKIY NMPAMON U IUIOCKOCTBIO, IBYTPAHHbBIN
yroJj, JUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukynsp v HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 ITOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (HGUTYpPHI HA
IJIOCKOCTh. [IepreHIMKyIIpHOCTh INIOCKOCTEN: MPHU3HAK MEPIEHIUKYISPHOCTH IBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJEMEHTHl MHOTOIDAHHHUKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenumnes, npsMOYTOIbHBIN Mapajljiesienunes u
ero cpoiictBa. [lupamuna: n-yronbHas nupamujaa, TpaHM U OCHOBAHHWE IUPAMUJBL,
OOKOBasi W TOJHAS MOBEPXHOCTh MUPAMU[bI, MpaBUIbHAS M yCEUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBuiibHBIE MHOTOIpAaHHUKHU: IIOHATHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUiIbHAsA TPEYTojbHAs MUpaMHIA U TMPaBUIIBHBINA TeTpasap, KyO. Ilpeacrasienue o
IIPAaBWIBHBIX MHOTOIPAaHHUKAax: OKTaj’ap, MAOACKa’aAp U ukocayapyrue CeueHus
IIPU3MBI ¥ TUPAMHU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B IHUpaMujax, HNapajulelenunenax,  IMpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. llinomans
OOKOBOI MOBEPXHOCTH M IOJTHOW MOBEPXHOCTH MPSIMOMN MPU3MBI, TUIOMIAh OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lmomaas 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU MMPABHJIBHON MHUPAaMHJIbI, TeOpeMa O IUIOMAANd YCCUYEHHON MHpPaMHUIBL.
[Tonsitue 06 00béMe. OOBEM NTUPAMUIBI, TPU3MBI

7.7

[TomoGubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIne MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCk, IO OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yronine KOHHYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KOHWYecKoil moBepxHOCTH. KOHyc: ocHOBaHWE W BeplIMHA, 0oOpasyomas U OcCh,
wionaab OOKOBOWM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHUS U OOKOBast IOBEPXHOCTH

Cdepa u map: ueHTp, paguyc, Iuamerp, IUIOMIalb MOBEpXHOCTH ceprl. Bzaumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Imiomaab

cepsl

6.4

6.5

6.6

N300pakeHne Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaijiesenunena u cieactsus u3 He€. O0bEM LMIMHIPA, KOHYCA.
O06BEéM mapa u riomazas chepbl

6.7

6.8

6.9

6.10

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

Ceuenust mwinHApa (MapajuielbHO M TEPHeHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY ), CEUSHUs 11apa

BekTop Ha miockocty M B mpocTpaHCTBE. CIIOKEHME W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapautenenumnena. Pemenue 3anad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cuctemMa KOOpAMHAT B HpocTpaHcTBe. KoopauHAThl BEKTOpA.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIIIOB MEXAY NPSAMBIMA M IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUH TEOMETPUUYECKHUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNnbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH NOHATHAMH: ONpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIEC PACCYKICHUS MPU PELICHUH 33]a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUW; yMEHHE  OIEepUpPOBATh
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U IIPU PEIICHUU 3a7ad, B TOM
YHCIIe U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peUICHUHU 3a1a1

YMeHne omnepupoBaTh MOHITUSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHB C IEeNTBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTEIICHH, CTETICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JICWCTBUTEIHHBIM MOKA3aTelIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOWU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00N
JIeNnuTeNh W HauMEHblee o0llee KpaTHOe, anroputMm EBkauaa mpu
pelIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3HIIMOHHBIMH CHCTEMaMU
CUUCJICHUSA, YMCHUC BBITIIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKECHHM CO CTEeNEeHsAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass MTpOTrpeccusi, TeOMETpPHUYECKas




nporpeccusi, OECKOHEYHO YyOBbIBaroIlas TIe€OMETpHUYECKas IIporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amUCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbl,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl, YMEHUE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peEIlaTb YyPaBHEHUS,
HEPaBEHCTBA M CUCTEMBl C IOMOLIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBI C [AapaMeTpoOM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI IJIs PELICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U pealbHOM )KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HempepbIBHas (DYHKIIHMs, aCUMITOTHI Tpaduka
byHKIUM, TiepBas U BTOpas NMPOU3BOAHAs (YHKIUMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICT TNPOU3BOJHOM, TepBooOpasHas, ONpeaenEHHbIN
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIATh  NPOM3BOJHBIE  CyMMBI, TNPOM3BEIEHHS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMY; YMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (DYHKIHII;
YMEHHE HCIIONb30BaTh IPOU3BOJIHYIO JJIsi HCCIENOBAHUS (DYHKIMMH,
HaXOIUTh HaAuOONbIINE W HAaWMEHbIINE 3HAYEHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTU4eCKOIro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO JJIs HAaXOXKACHHUS HAWIydIlIEero
pelIeHUss B IPUKIAIHBIX, B TOM YHCIE COLHAIbHO-)KOHOMHYECKUX H

bu3MYeCKUX 3aJa4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYpP C TTOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMouibio AudQepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUS (DyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  npeoOpa3oBaHust  rpadukoB  (YHKIHUH,
UCMOJb30BaTh Tpa(UKK Ul U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734y W3 JAPYTHX Y4eOHBIX MPEAMETOB M 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (QYHKUMHA JUIsl pElIeHUs] YpPaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33Ja4l U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIEINOBATH IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh IPaBAONOJAOOHOCTh pe3yJIbTaTOB; YMEHHE MOJIEIMPOBAThH
peanbHbBle CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMHU: CpeaHee apupMeTHdyecKoe, MeIuaHa,
HauOoJpIlIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMaIKIO, IPEJCTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHbIX MPOIECCOB U SBJIECHUH; MPEACTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBble, B TOM YHCJIE C NPUMEHEHHEM TIpadUyecKux
METOOB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM pacCeUBaHUs U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIA OMNBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXEHHUS BEPOSITHOCTEH, (OPMYIy IOTHOM
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHWE, TUCIEPCUsl M CTaHAApPTHOE OTKIOHEHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  pPacCOpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAIBHOTO PACIpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACTpEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  TNEPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEeHHE  NPHUMEHSTHh
KOMOWHATOpHBIE (aKThl U PAcCyKICHUS JUIsI PEHICHUs 3a7ad; OICHUBATh
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYUHA yTia, MJIOCKUN YroJl, ABYTpaHHBIN
YIoJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy NpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCIMOJb30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJENIA C TOMOILIbI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU MMPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, MIOMIaIb
MIOBEPXHOCTU NHUPAaMHUbI, NPHU3MBI, KOHyCa, LWIMHIApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKA IMOBEPXHOCTH, CEUCHMs KOHYyca M LMIMHIPA,

napauiCJibHbIC OCH HWJIX OCHOBAHWIO, CCYCHHC IIapa, IIJIOCKOCTb,




Kacamomaacs cdepbl, IUINHIPA, KOHYCa; yMEHHE CTPOUTb CEUCHUE
MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpBl M HOBEPXHOCTH
BPAICHHS, UX CEUCHHSI, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTh CBOMCTBA T'€OMETPHYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENEHHS U3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MoM00HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC W IMOJOOHBIC (UTYpPbI, B TOM YHCJEC B TPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPHUECKIE OTHOICHHS TIPH
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB H
U3 peaJbHOM KHM3HHM; YMEHHME BBIUUCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHA, yTOJN, IJIOMIAah, OO0BEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIe (OPMYJbI M METOJbl, B TOM YHCIE: IJIOIAAb MOBEPXHOCTH
MApaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpA, TUiomanab chepsl; 00béM Kyoa,
NpSIMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbL, MPU3MBL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJI00OHBIX QUTYp

12
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NpPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, pa3JIOKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJIIPHOE TPOW3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YO MEXKIy
BCKTOpaMHU; YMCHUC HCIIOJb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYyTHUX y‘-Ie6HBIX npeamMeToB

YMeHne BeIOMpATh MOAXOASIIUA METOJ VTS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTHKU B M3YyYEHWH NPUPOJTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE pacClo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU




INIEPEYEHD 2JIEMEHTOB COIAEPXAHUS, ITPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. IIpusHaku 1eIMMOCTH LENbIX YU CET
12 Panmonaneupie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TPOLICHTHI,
' OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETICHH
L5 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JleiicTBuTenpHbIE YHUCHA. ApHPMETHUECKHE ONepaluud C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHHUS, TPABHUIa OKPYTJICHUS, PUKHUJIKA U OIICHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 Kommiekcubie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 enbie u 1poOHO-palIOHATIEHBIE YPABHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
23 TpuronomeTprueckue ypaBHEHHs
24 [TokazarenpHbIC U TOrapuHMUYECKUE YPABHEHUS
2.5 Lemnpie u 1poOHO-paIlOHaTIbFHBIC HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIC U JIOTapUMUIECKIE HEPABEHCTBA
2.8 Tpuronomerprueckue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeanTeab MaTpUIlbl
3 DOyHKINUH U TPaPUKH




Oynkuus, cnocodbl 3amanHus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétneie n HeuéTHbIe PyHKIMU. [leprnogmueckue GpyHKIMM
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJllbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknumidi. CBolicTBa  (QYHKIHMA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. Gopmyra CI0KHBIX MPOIIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonHas Gynkuun. [Tpon3BoaHbIe 31eMEHTAPHBIX GYHKINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHUs (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucarenbHast CTATUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTU BpaIllCHUS
7.5 Koopaunatsl u BEKTOpBI
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* Maremaruka. ['eometpust; 10 kinacc. yrinyOnenHoe ooyuenue Mepsnsik AT,
Homuposckuii [.A., ITonsikoB B.M.; mox peaakiueii [Togonsckoro B.E.
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«BEHTAHA-I'PA®»; AxunonepHoe obmectBo «M3natensctBo «IIpocBenienre»
* Matemaruka. ['eomeTpus; 11 knacc. yriaybnenHoe o0yuenne Mep3isik A.L.,
Homwuposckuii [I.A., ITomsikoB B.M.; mox peagakuueit [logonsckoro B.E.
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP

«BEHTAHA-I'PA®»; AxunonepHoe obmectBo «M3natensctBo «IIpocBenieHre»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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