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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIMPABJICHHOCTH M MPEIMETOB T'YMAaHUTApHOTO IIMKJIA.
[TockonmpKy  JIOTHYECKOE  MBINUICHHE,  (opMuUpyeMoe TpH  H3yYCHUHU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3a/la4, YMEHHE BBIJIBUTaTh W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCSl TIPU PEIICHUHU 3aJlad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEW O0O0ydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obiactu «MaTtemaruka u
uHpopMaTrka»  4yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX TE€OMETPUUYECKUX 3HAHUA U JCHCTBUH,
crenuUIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpodheCCUOHATBHOTO
oOpa30BaHuUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJayaMUd Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE,
PACHIUPSIONIMMU U YCUJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBISIOTCS:

pacuIMpeHue MpeCTaBICHUsI 0 TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpbI U
dbopMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIIM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (PUrypax Kak o
BOKHEHIIMX MaTEeMaTUYECKUX MOJIEIISIX, MO3BOJSIONIUX OINUCHIBATh U U3Yy4aThb
pa3HbIC SBJICHUS OKPY>KAIOIIEr0 MUPa, 3HAHUE MTOHATUIHOTO armapara mo pa3aeiny
«CtepeoMeTpus» y4eOHOTO Kypca FreOMETPHUU;

dbopMupoBaHUEe  yMEHHUS ~ BJIAaJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMH CBOWCTBaMHU, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIlBaThb TEOPEMbI U HAXOJIHUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKaX, MOACISIX U B pPEaTbHOM
MHUpPE MHOTOTPAaHHUKU M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUECKHUE
MOJEIIH;

dbopMupoBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOI'O IMOCTPOCHUS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHUE YMEHHS BIIQJeTh METOJIaMH JI0KAa3aTeJIbCTB W aJrOPUTMOB
pelleHus, YMEHUS UX MPUMEHSTh, MPOBOIUTH JIOKA3aTENIbHBIE PACCYXKJCHHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 33a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,



dbopMupOBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEeMaTHYECKUX YTBEPKIIEHUH U POJIM aKCUOMATHKHU B TTPOBEICHUH
JETYKTUBHBIX PACCYXICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHUS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACHO3HABATHb IMPOSBICHUS T'€OMETPUYECKUX TMOHSITHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, MPOSBICHUSA 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpP>KaTEIbHBIM JUHUSM Y4eOHOTO Kypca, a
(bopMHpOBaHHE JIOTMYECKUX YMEHUI  pacmpenenserci He  TOJBKO IO
CoJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil pabodeit
MPOrpaMMBbI, pacHpeeEHHBIM MO TojAaM OOYy4YeHHSs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOMPOCaM O0yUaroIuecs
oOpamiajucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUUXCsl, PACIIUPSL U YIITyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHnmanud  oOydeHus, IOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oO0OecrneuuTh yriayOn€HHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONIEH yaeOHoro mpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYaIOIIMXCA K MPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
ya€ToM BbIOOpa Oyayuied mpodeccun, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
oO1uM 1 ipoheccuoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIETI0).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBarOmUXCs
npsAMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapalielIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX NPSIMBIX, TAPAIIIEIBHOCTD MPIMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBbIE CBOMCTBa NapajIeNIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IPOCTPaHCTBE. IlapayenbHOCTh IIIOCKOCTEN: NapaljiebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSMBIEC B
IIPOCTPAHCTBE, MpsMBIE MApaUIe]IbHBIE W NEPIEHANUKYJSAPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIsIpax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSMOW M IIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJl IBYTPAHHOTO yrila. TpEXrpaHHbIM U MHOTOI'PAHHbBIC YTJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXTPAHHOTO yrua. TeopemMbl KOCHHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Busipl MHOrOrpaHHHKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosjapHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEIENNANET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas nupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
npaBWIbHOW mupaMubl. IIpaBuibHbIE MHOIOTpaHHUKHW: MPAaBHIIbHAs NpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPaHHUKAX: OKTadJIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa IO TPEM
HEKOMILIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHAaTaMH TOYEK. YTOJI MexXay BeKTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[ToHsATHA: UIUIMHIOpPUYECKAsT TOBEPXHOCTb, KOHHUYECKAS ITOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
UUIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHUsI Ha TIockocTu. Pa3Béprka mwmmHapa u konyca. Cummerpusi chepsl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1mapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOTOrpaHHUKOB. [Ipu3sma, BnmcanHas B
MUINHAP, OMHMCAaHHAas OKojio muiuHapa. [lepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOW B MHOTOTPAaHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIUE YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTtel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3aaad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBwxenus mnpoctpaHcTBa. OTtoOpakenus. [[BHKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPUS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpakJaHCKOro oOiiecTBa (BbIOOPBI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

Cc(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW HIEHTUYHOCTH, YBaXKEHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MaT€MAaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HAaHUA B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE THUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JIEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ TNPUIOKEHUSIMH, YMEHHE COBepLIaThb OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peaau30BbIBaTh COOCTBEHHBIC >KU3HEHHbBIC IJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MAaTEMATHUYEeCKUX 3HAHUN IS peleHus 3aJad B 00JIacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO AEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble 1ornueckue aeiicTBUs:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOUICHMM MEXIy THOHATUAMH, (HOpMyIupoBaTh
OTIpe/ieNICHUs TIOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKaALUH,
OCHOBaHUS JJ1s1 0000OUIEHHS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U  MHPeoOpPa3OBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbIE, YACTHBIE U OOINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JenaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, J€IYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHHH 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BHIBOJIbI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJM3UPOBATh,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, HAaBaTb INIOACHCHHA II0 XOAY PCHICHHUA 3ada4H,
KOMMEHTUPOBATH NOJIYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaEMOU TEMHI,
HpO6JI€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
p€HI€HI/I${, COIIOCTABJISITH CBOHU CY)K)IGHI/ISI C CY)KJIGHI/ISIMI/I ,prTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ W CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI pemeHHﬂ 3aga4du, BKCHepI/IMeHTa, HCCJICA0BaHUs],
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
NpEe3eHTAlUN U OCOOEHHOCTEN ayIuTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yibTaTa pPElIeHUs
MaTeMaTU4YECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LUEIN U YCIOBUSAM, OOBACHATH IPUUUHBI
JOCTUKEHUS WM HEAOCTUIKEHUSI Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (popmax paboThl (00CYykaAeHUS, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHPOBATh CBOM JCHCTBUSA C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHnt 3a7a4 ¥ MpOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

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

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

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3AHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
nupamMuza), F€OMETPUUYECKUX TEJ ¢ TPUMEHEHuEM GopMy;

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

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaxO0XJICHUE TE€OMETPUYECKHX BEIUYMH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJEKaTh, MPeOoOpPa3OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHSATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa PpelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
mpoOJIeMbl, MOJAEIUPOBATh pEaJbHBIE CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJauH,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMYHH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTAaBHOM 4acTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHMUYECKOW U c¢epuyecKkoil TMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PACIOOKeHUe c(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHALMSMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMS TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
yepTeKax U pUCyHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4l HA BBIYMCIICHHUE YIJIOB MEXKIY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYHCIICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUMU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TEN BpalIeHUS MpH
MapaJyIeIbHOM  [EPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKAIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUsS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaijiebHbIe
OCHOBAHHUIO Y IPOXOASIINE YEPE3 BEPILINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (PAKThl ISl PEUICHHUS] CTEPEOMETPUUECKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA M AIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBbI, CBOMCTBAa B TMIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpMYyJUPOBAHHOW  TpOOJIEMBbI,  MOJAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoumnuecTBo yacos JJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NMPOrpaMMblI Bcero Kontpoapueie | Ipakruieckue o0pa3oBaTeJIbHbIEC
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuro 23 1
) B3anMmHOE pacnonoXeHue MpsMbIX 6 |
IIPOCTPAHCTBE
3 HapannenBvHOCTL IIPSAMBIX g
IJIOCKOCTEN B MPOCTPAHCTBE
4 HepneHnmiynﬂpHocn, MPSMBIX )5
MJIOCKOCTEN B MPOCTPAHCTBE
5 VYIB!l ¥ pacCcToOsIHUA 16 1
MHororpanHuKu 7 1
BekTopsl B ipocTpaHcTBE 12
g [ToBTOpEHUE, O60§IHGHI/IG 5 )
CUCTEMaTHU3AlIMs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I1O 100 6 0

I[TPOI'PAMME




11 KJIACC

KosmuecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne /i Kontpoannsie | IIpakTuyeckue
NpOrpaMMbl Bcero o0pa3oBaTesibHbIE
padéoTbI padoThI pecypenI

| AHaJIUTUYECKAsI TEOMETPHUS 15 1
) [ToBTOpEHUE, 0606HvleHI/Ie u L5 |

CUCTEMaTHU3AIIMsl 3HAHUN
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U OOBEMBI 9 |

KPYTIIBIX TEN
6 JIBr>KeHUS 5 1
7 [ToBTOpEHUE, O606I{1€HI/Ie U 17 )

CHUCTEMaTH3aIMsl 3HAHUN

OBIIEE KOJIMYECTBO YACOB TIO 100 g 0

I[TPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

KoandecTBo
YacoB

JJIeKTPOHHBIE
uugposBbie
o0pa3oBaTeJibHbIE

pecypchl

[loHsiTUA CcTEpeoMETpUU: TOUKa,
npsimas, IUIOCKOCTB,
npocTpaHcTBO. OCHOBHBIE MPaBUIIA
n300pakeHus Ha PUCYHKE
IUIOCKOCTH, napaJJIeIbHBIX
npsAMbIX  (OTPE3KOB), CEpPEIUHBI
OTpe3Ka

OcHOBHBIE TMpaBUiia U300paKEeHUs
Ha PUCYHKE MJIOCKOCTH,
napayiebHbIX TPSIMBIX
(0Tpe3KOB), cepeIMHbI OTPE3Ka

[TonsaTus: IEPECEKAIOIINECS
IJIOCKOCTH, IIEPECEKAOIINECS
npsamas u TJIOCKOCTB;
MOJyITPOCTPAHCTBO

[TonsTus: IEPECEKAIOIINECS
TJIOCKOCTH, MEePECEKAOIINECS
npsamas U TJIOCKOCTB;
MOJYITPOCTPAHCTBO

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEACTBUSI U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJHEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIC
cieacTBus u3 HUX. CrnocoObl
3QIaHUS MPSMBIX M IIJIOCKOCTEH B
MPOCTPAHCTBE. O6o03HauCHHS
IPSMBIX U INIOCKOCTEN




MHOrOrpaHHUKH,  U300pakeHHe
OPOCTEHIINX  MPOCTPAHCTBEHHBIX

8 buryp, HECYILECTBYIOIIHNX
00BEKTOB
MHOTOrpaHHUKH,  U300pa’KeHUE
9 MPOCTEUIINX  TPOCTPAHCTBEHHBIX
buryp, HECYILECTBYIOIIHNX
00BEKTOB
N300pakeHne ceueHnii mupaMu/ibl,
Ky0a W  TpuU3MbI,  KOTOpPBIC
MpOXOAsAT  4epe3 ux  péopa.
10 N3o00paxenue nepeceueHUs
MOJIYYEHHBIX IIJIOCKOCTEM.
PackpamiBanue MOCTPOEHHBIX
CEUYCHHI pa3HbIMU LIBETAMU
N300paxeHne ceueHnii mupaMu/bl,
Kyba W TOpU3MBI,  KOTOpBIC
Opoxonar  4vepe3 ux  péopa.
11 N3o0paxkenue IepeceuecHus
IIOJTy4YEHHBIX IJIOCKOCTEM.
PackpammBanue MTOCTPOEHHBIX
CEUCHUH Pa3HbIMU LIBETAMU
N3ob6pakeHne ceueHu MUpaMuIbl,
Ky0a W  TOpuU3Mbl,  KOTOpbIE
MpoXoAsT  dYepe3 ux  péopa.
12 N3o00paxenue nepeceyeHus
ITOJTYyYEHHBIX IIJIOCKOCTEN.
PackpammBanue IIOCTPOEHHBIX
CEUYCHHI pa3HBIMH IIBETAMHU
N300paxenne ceueHnii mupaMu/ibl,
Ky0ba W TpU3MBI,  KOTOpBIE
mpoxXoasiT  d4epe3 ux  pédpa.
13 N3o0paxenue nepeceueHUs
ITOJTy4YEHHBIX IIJIOCKOCTEN.
PackpammBanue MTOCTPOEHHBIX

CEUECHU pa3HbIMU [IBETAMU




14

Meton cienoB sl TOCTPOECHUS
CEUYEHUU

15

Meron cnemnoB sl OCTPOCHUS
ceueHuid. CBOICTBa IEepeceUCHUN
OPSIMBIX U TUIOCKOCTEN

16

Meron cnemnoB sl OCTPOCHUS
ceueHuid. CBOICTBa IepeceUeHUN
OPSIMBIX U TUNIOCKOCTEN

17

[TocTpoenue ceueHnnii B nupaMuie,
KyOe 1o TpéM TouKaM Ha péOpax.
Co3nanue BBIHOCHBIX YepTeXeH u
3aMKCh 11aroB MOCTPOCHUS

18

[TocTpoenue cedenuii B mupamuze,
KyOe mo TpéM ToukaMm Ha pEOpax.
Co3nanue BBIHOCHBIX YepTexed U
3aMKCh 11aroB MOCTPOCHUS

19

[TocTpoenue cedenuii B mupamuje,
KyOe mo TpéM ToukaMm Ha pEOpax.
Co3nanue BBIHOCHBIX 4YepTexed u
3aMuCh I1aroB MOCTPOCHUS

20

[TocTpoeHue ceueHuid B mupamu/ie,
KyOe mo TpéM ToukaMm Ha pEOpax.
Co3nanue BBIHOCHBIX YepTeked U
3aMKCh I1aroB TTOCTPOCHUS

21

[ToBTOpEHNKE IUIAHUMETPUM:
Teopema o0 mNPONOPIHMOHATBHBIX
OTpe3Kax. [TonoGue
TPEYTrOJbHUKOB

22

[ToBTOpEeHUE IUIAHUMETPHUM:
Teopema Menenasa. Pacuetsr B
CEUYEHHUSX Ha BBIHOCHBIX UEPTEIkKaX.
Uctopus pa3BuTHs MIIaHUMETPUU U
CTEpEOMETPUU

23

KonTposibHasgs padora "AKCHOMBI
p
crepeomeTpuun. Ceuenus"




24

B3anMHOE pacrosioKeHue MpsMbIX
B IIPOCTPAHCTBE.
CkperuBarouecs HpsIMBIE.
[Ipu3naku CKPEILUBAIOIINXCS
npsameix. [lapannenbHbie npsMble B
IPOCTPAHCTBE

25

Teopema O CyHIECTBOBAaHUM U
€AUHCTBEHHOCTHU IpsAMOU
MapajuleIbHOM  JTaHHOM  IIPSMOM,
IPOXOIAILIEH yepe3 TOYKY
OPOCTPAaHCTBA M HE JIeXkKallell Ha
MaHHOW  mpsiMou.  Jlemma O
IIEPECECUYCHNUH napajuIeNIbHbIX
MPSMBIX IIJIOCKOCTBIO

26

[TapajlenbHOCTh TpEX MPSAMBIX.
Teopema o0 TpéX mapaueIbHBIX
MIPSIMBIX. Teopema 0
CKPELIMBAOIINXCS TPSIMBIX

27

[TonsATHA: TApAIUIETBHOCTD MPSIMOU
U IUIOCKOCTM B IIPOCTPAHCTBE.
[Ipr3Hak nmapauieIbHOCTH NPSIMOM
u IJIOCKOCTH. CBoiicTBa
[1apaJIeIIbHOCTU psMOU 151
IJIOCKOCTHU

28

[TapamnenbHOE  TPOEKTUPOBAHMUE.
OcCHOBHBIE CBOICTBa
MApAJUICTIBHOTO  MPOCKTUPOBAHUS.
N3o00paxkenne pasHbIX QUTYp B
MapAJUICIIBHON TPOEKIUU

29

LlenTpanbHas mnpoekuusa. YTOJI C
COHAIPaBJICHHBIMU CTOPOHAMHU.
Yron Mexay npsMbIMUA

30

Yrosm Mexay CKpEUIMBarOIUMUCS
PSIMBIMU

31

3amaun  Ha [JOKa3aTeJILCTBO |
HICCJICIOBAHUE, CBSI3aHHEIE c




pacnoioKeHUEM PSIMBIX B
IPOCTPAHCTBE

32

['eomeTpuueckue  3agaud = Ha
BBIUMCJIEHHE U JOKa3aTelIbCTBO,
CBSI3aHHBIE C MAPAJUIEIBHOCTHIO
NpsAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE

33

[TapamienbHbIE IIJIOCKOCTH.
[Ipu3Haku mnapamIeIbHOCTH ABYX
IUIOCKOCTEN

34

TeopeMa 0 mNApAUIEIBHOCTH W
€AMHCTBEHHOCTHU IJIOCKOCTH,
NpOXOASAIIEH Yepe3 TOYKYy, HE
MIPUHAJICKALLY IO JTAHHOU
IUIOCKOCTH U CJIEACTBUSA U3 HEE

35

CaoiicTBa I1apajulesIbHBIX
IJIOCKOCTEH: O NapaJlIeIbHOCTH
MIPSAMBIX IIEPECEUEHUS pu
IIEPECEUCHNH ABYX IapajuIeNIbHBIX
IJIOCKOCTEN TPEThEN

36

CaoiicTBa NapajuIesIbHBIX
MJIOCKOCTEM: 00 OTpe3Kax
IapajuIeIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXTY
NapajuIeIbHBIMU  IUIOCKOCTSIMU; O
[IEPECEUCHUN TMPAMOM C JByMs
NapajuIeIbHBIMU IUNIOCKOCTIMU

37

[IpstMOyTONIBHBIM

napajuiefienunesn; Kyo; usMepeHus,
CBONCTBA IIPSIMOYT'OJIBHOIO
napajuiesienunena

38

Teopema 0 JTHaroHaJn
MPSIMOYTOJIBHOTO
napajjiesienumneaa U CJIeACTBUE U3
HEE




39

IToctpoenue CEYeHU,
OPOXOJAIIEr0  4Yepe3  JIaHHYIO
MPAMYIO Ha YepTekKe 151
MApAJUICTIBHOTO  APYTOM  IPSMOM.
Pacuér oTHOImIECHMI

40

[TapannensHas IIPOEKLIHS,
OPUMEHEHHWE ISl MOCTPOCHHS
CeueHUH KyOa U mapasieenurne/a.
CaoiicTBa mapauienenunena U
IPU3MBbI

41

[ToBTOpenue: Teopema Iludaropa
HAa TUIOCKOCTHU

42

IToBTOpEHHE: TPUTOHOMETPHUS
MPSMOYTOJIBHOTO TPEYTOJIbHUKA

43

CaoiicTBa Ky0a ¥ MPsIMOYTOJILHOTO
napaJiiesienurne ia

44

Brlunciienne JMH OTPE3KOB B
KyOe u IPSIMOYTOJIBHOM
napajuieeIuIne1e

45

[leprieHIUKYISPHOCTE TPSIMOM U
IJIOCKOCTH. ITpusnax
NEPIEHIUKYJAPHOCTA IIPAMOU U
IIJIOCKOCTH

46

[lepneHAUKYISPHOCTD NOPSIMOU U
IJIOCKOCTH. [Ipu3zHax
NEPIEHAUKYJAPHOCTH NPSMOU H
IJIOCKOCTH

47

Teopema O CylIEeCTBOBaHMM U
€IMHCTBEHHOCTHU PSAMOH,
IIPOXOAAILIEH yepes TOYKY
IPOCTPAHCTBA u
NEPNEHINKYJISIPHON K INIOCKOCTH

48

IInockoctu u NCPHCHIUKYJISIPHBIC
UM IIPAMBIC B MHOI'OI'PaHHHUKAX

49

IInockoctu u NCPHCHIUKYJISIPHBIC




UM IIPSAMBIC B MHOT'OI'PaHHHUKAX

50

[lepnenaukynsip W HAKJIOHHAs.
[TocTpoeHue mNepHneHIUKyYJsApa U3
TOYKHU HA MPAMYIO

51

[lepnenaukynsip W HAKJIOHHAs.
[TocTpoeHue meprneHIuKyJsApa U3
TOYKHU HA MPAMYIO

52

Teopema 0 TpEX NepHEeHAUKYIAPAX
(mpsiMast u o6paTHas)

53

Teopema 0 TpEX NMepHEeHAUKYIAPAX
(npsimast 1 oOpaTHast)

54

ITouck NEPIEHIUKYIISIPHBIX
MIPSIMBIX c MOMOILBIO
MEePIICHIUKYJISIPHBIX TIJIOCKOCTEN

55

OpTOF OHAJIBHOC ITPOCKTHUPOBAHUC

56

[TocTpoenue ceueHHid  KyOa,
PU3MBI, IPABUIIBHON MUPAMHUJIBI C
IIOMOIIIBIO OPTOTOHAJIBHOM
IPOEKLUU

57

[TocTpoenue ceueHHii  KyOa,
OPU3MBI, IPABUIIBHON MUPaMHUJBI C
IIOMOII[BIO OPTOTOHAIBHOM
IPOEKLUHU

58

CummMmerpus B MOPOCTPAHCTBE
OTHOCHUTEIBHO MIJIOCKOCTH.
[imockoctu CUMMETPUN B
MHOTOTPaHHUKAX

59

[Ipu3Hak  NEPHIEHIUKYISIPHOCTH
OpsAMOM M TUIOCKOCTH  Kak
CJIEACTBUE CUMMETPHUH

60

[IpaBunbHbIE MHOTOIPaHHHKH.
Pacuér paccrosHMil OT TOUKH 10
ITIOCKOCTH

61

[IpaBunbHbIC MHOTOIPaHHHKH.
Pacuér paccrosHuii OT TOYKH OO




IIJIOCKOCTH

62

Cnoco0b1 OITYyCTUTh
NEPIEHIUKYIISAPBL: CUMMETpHS,
CABUI TOYKM [0 MapajljIesIbHOM
PAMOU

63

CnBur (3 HeIapasuleIbHOM
PSAMON, U3BMEHEHUE PACCTOSTHUM

64

KontponbHas pabora "Bzaumnoe
pacnoJIoKeHHUE TIPSIMBIX U
IJIOCKOCTEM B IpOCTpaHCcTBE"

65

IToBTOpEHHE: yIoJil MEXKIY
MIPSMBIMU Ha IIJIOCKOCTH,
TPUTOHOMETPUSL B IPOU3BOJIBHOM
TPEYTOJIbHUKE, TeopeMa
KOCUHYCOB

66

IToBTOpEHHE: yIoJl MEXKIY
CKPCILMBAIOIIUMUCSA TPSIMBIMU B
IIPOCTPAHCTBE

67

['eomerpuueckue METOIbI
BBIYUCIICHUS yria MEXIY
IPSIMBIMUA B MHOTOTPaHHUKAaX

68

JIByrpanneii  yroia.  CBOMCTBO
JUHEHUHBIX YIJIOB  JIBYTPaHHOTO
yria

69

[lepneHauKynsipHbIE  TIJIOCKOCTH.
CgolicTBa B3aMMHO
MEePIEHAUKYIISIPHBIX MJIOCKOCTEN

70

[Tpuznax MEePIEHAUKYIISIPHOCTH
IJIOCKOCTEH; TEopeMa O NPSAMOWU
IIEpECEUCHU JBYX IUIOCKOCTEU
MEPIIEHAUKYJISIPHBIX TpEThEMN
IJIOCKOCTH

71

Crepeomerpuueckue u
NPUKIIAIHbIC 3aJlayd, CBS3aHHBIC
CO B3aMMHBIM PaCHOJIOKEHUEM




IMPsAMBIX U IINIOCKOCTHU

72

IloBTOpEHHE:  CKpEIIMBAIOIIUECS
psIMBbIE, napajuieibHble
IUIOCKOCTH B CTaHAAPTHBIX
MHOTOI'PaHHHKaX

73

[Tapa mapamienpHBIX TMJIOCKOCTEU
Ha CKpCIIMBAIOIIUXCA MPSAMBIX,
paccTosiHue MEXKITY
CKpPEIIMBAIOIINMHUCSA TPSIMBIMU B
MPOCTHIX CUTYaLUAX

74

Paccrosnue oT TOYKH 0
IIJIOCKOCTH, paCCTOAHUC OT HpHMOﬁ
J0 IINIOCKOCTHU

75

Brruncnenne paccTosHUNA MEXIy
CKPELIUBAIOIIMMUCS MPSIMBIMU  C
IIOMOILBIO IIEPIICHAUKYJIIIPHOU
IJIOCKOCTH

76

TpéxrpaHHbli yrosia, HEpPaBEHCTBA
IUI TPEXTPAaHHBIX YIIIOB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOTIO yIia

77

DJIEMEHTBI chepudeckoit
T€OMETPUU: T€OJIE3MUECKUE JIMHUU
Ha 3emie

78

Kontponbnass pabGora "Yriel u
paccrosaHus"

79

Cucremaruzaims 3HAHUU
"MHOrOrpaHHHK U €ro 3JIEMEHTHI"

80

Brinykiisie MHOTOTPaHHHKHU.
Teopema Diinepa

81

Brinykiisie MHOTOTPaHHHKHU.
Teopema Diinepa. IlpaBunbHble U
MOJTYTIPABUJIbHBIE MHOTOT'PAaHHUKH

82

[Ipuzma. IlpsAmasgs W HakKJIOHHAS
npu3Mebl. [IpaBuibHas npuzma




[Tpsmon MapajvieIenuIe,

83 NPSMOYTOJIBHBIA MapajuieenuIe, 1
KyO

24 [Tupamupa. Buner nupamMuz. |
[IpaBunbpHas nupamuaa

25 KontposnbHas pabora |
"MHOrOrpaHHUKH"

26 [TonsiTe BeKTOpa Ha IIOCKOCTH H |
B IMPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 Pa3zHOCTBH BEKTOpPOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOKEHHE BEKTOpPA HA YUCIIO 1
Paznoxenue BekTOopa 1o 0Oasucy

91 TpEX BEKTOPOB, HE JIEkKAIIUX B 1
OJHOM IIJIOCKOCTH

92 [Ipocreiiue 3axa4n ¢ BEKTOpaMu 1

93 [Ipocreimue 3anaum ¢ BEKTOpaMu 1

94 [Tpocreiiue 3axa4n ¢ BEKTOpaMu 1

95 [IpocTeiiue 3agaun ¢ BEKTOpaMu 1

96 CkansipHoe pou3BeICHUE 1

97 Brruucnenue yria MEXTY |
BEKTOpPaMU B ITPOCTPAHCTBE

08 OO06oO0mieHne W cucTeMaTu3aius |
3HAHUU

99 O06o01eHne W CUCTEMAaTH3alus |
3HAHUU

100 Hrorosast KOHTpoJIbHAS paboTa 1

101 HroroBast kKoHTpoOIbHAS paboTa 1

102 O0o001IIeEHME ¥ CHUCTEMATHU3ALUA |

3HAHUM

OBUIEE KOJIMHECTBO YACOB I10

I[TPOTPAMME

102




11 KIIACC

JJIeKTPOHHbBIE
KoaunvecTBo undpoBbie
Ne n/m Tema ypoka bp
4acoB o0pa3oBaTesbHbIE
pecypcsl
[ToBropenne Tembl "CkaysipHOE
2 IIPOU3BEECHUE BEKTOPOB" 1
[ToBTOpenue Tembl '"BbluncieHue
3 yrjla  MEXIy  BEKTOpaMH B 1
poCTpaHcTBe"
[loBTOopeHne Ttembl "YpaBHEHHE
4 PSAMOM, TPOXOIALIEH 4YeEpe3 IBE 1
TOYKH"
YpaBHEHUE IJIOCKOCTH, HOpPMallb,
5 YpaBHEHHE TIOCKOCTH B OTPE3KaxX 1
VYpaBHEHUE IUIOCKOCTH, HOpMalb,
6 ypaBHEHUE TJIOCKOCTU B OTPE3KAX 1
7 BekTtopHoe npousBeneHue 1
JInHenHbIe HEpAaBEHCTBA, JINHENHOE
8 pOrpaMMUpPOBaHUE 1
JIuHeliHble HEPABEHCTBA, JIMHEWMHOE
9 pOrpaMMHUPOBAHUE 1
HAJIUTUYECKHUE METObI qeT
AHan €CKHE METO acuéra
10 yrjia  MeXIy  NpSIMbIMHU B 1
MHOT'OTPaHHUKAX
AHaIUTUYECKUE METO/bl pacyeTa
11 yrila MeXIy IUIOCKOCTSIMH B 1

MHOTI'OI'paHHHKax




12

dopMyiia pacCcTOSTHUSL OT TOYKU JI0
IJIOCKOCTH B KOOpAMHATAX

13

Haxoxienue paccTossHUM OT TOYKHU
JI0 TUIOCKOCTH B KyOe

14

HaxoxneHue pacCTostHu OT TOYKH
JI0 TUIOCKOCTM B  IPaBWIbHOMU
MMAPAMU/IE

15

KoHTponpHas pabora
"AHanmuTH4ecKas reomeTpus”

16

[unuHapuyeckass  MOBEPXHOCTb,
oOpasytonue UUIUHIPUYECKON
MMOBEPXHOCTHU

17

Humuanp.  Ilpssmont  kpyrosou
nuinuHap. llnomane moBepxHOCTH
LUIMHAPA

18

Konunueckas IIOBEPXHOCTb,
oOpazyromiue KOHHYECKOMN
noBepxHocTH. KoHyc

19

CeueHne KOHyca IUIOCKOCTBIO,
napajyieJIbHOU IJIOCKOCTHU
OCHOBAHUS

20

VYceuénnplii konyc. M300paxeHue
KOHYCOB M YCEUEHHBIX KOHYCOB

21

[Tnomans GOKOBOM MOBEPXHOCTH H
IIOJTHOW IOBEPXHOCTH KOHYCA

22

[Tnomans GOKOBOM MOBEPXHOCTH H
IIOJIHOM IOBEPXHOCTU KOHYCa

23

CrepeomMeTpruuecKkue 3aJadud  Ha
JIOKA3aTE€IbCTBO U  BBIUYHCIICHHUE,




MOCTPOEHUEM CEUECHUN IWIMHIPA,
KOHycCa

CrepeoMeTpuueckue 3aJadyd  Ha
JTIOKA3aTeIbCTBO U  BBIUHCIICHUE,

24 MOCTPOCHUEM CEUEHUU IWIMHIIPA,
KOHyca
[TpuknagHbie 3a7a4m, CBS3aHHBIC C
25 ITATHHAPOM
[TpuknagHbie 3a7a4M, CBS3aHHBIC C
26 HUJIUHAPOM
27 Cdepa u map
[lepeceuenne cdepbl W Mmapa c
mIockocTero. Kacanme mapa wu
28 chepbl  TIOCKOCThIO. Bupg wu
H300paKeHHe mapa
[lepeceuenne cdepbl u Mmapa c
miockocTero. Kacanme mapa wu
29 chepbl  TIOCKOCTBIO. Bupg wu
n300paxeHue mapa
VYpaBuenue cdeprl.  [lnomans
30 cdepsl U e€ yacTei
31 CummeTtpus cdepsl U 1mapa
CrepeomMeTpruuecKkue 3aJadyd  Ha
JIOKA3aTeIbCTBO W  BBIUKCIICHUE,
32 CBs3aHHBIE €O cdepor U IIapowm,
MMOCTPOCHUEM 150:¢ CECUCHUM
IUIOCKOCTBIO
CrepeomMeTpruuecKkue 3aJadydl  Ha
33 JI0OKA3aTeJIbCTBO M BBIYHCJICHHUE,

CBSI3aHHBIC CO cepoll W Imapom,




INOCTPOCHUEM 1%0,¢ CEUYCHUM
IIJIOCKOCTBIO

HpI/IKJ'IaI[HBIC 3aJa4n, CBA3aHHBIC

34 co cepoit u mapom

[loBTOpEeHHEe:  OKpYKHOCTH  Ha

MJIOCKOCTH, BBIYHCIICHUS B
35 OKPY>KHOCTH, CTaHJIapTHHIE

mo100us

Paznuuynbie  KOMOMHANuMuU  Teu
36 BpAILEHHUS] © MHOTOTPaHHUKOB

3agaun mno Teme 'Tema wu
37 ITOBEPXHOCTH BpaleHus"

3agaun mno Teme "Tema wm
38 ITOBEPXHOCTH BpalleHUs"

Kourtponbhnas pabora "Tenma wu
39 MOBEPXHOCTH BpalleHus"

O0BEM Tena. O6BeMm
40 MPSIMOYTOJILHOTO

napasuiesienunena

3agaun 00 yJIBOGHHMH KyOa, O
41 KBaJlpaType Ky0a; O TPHUCEKIINH

yriia

CrepeomeTpruueckue 3a7a4u,

CBSI3aHHBIC C 00BEMOM
42 NPSIMOYTOJILHOTO

napasuiesienunena

[IpuknanHple 3a1a4yu, CBS3aHHBIE C
43 BBIYUCJICHUEM 00bEMma

MPSAMOYTOJIBHOTO




napauiCICIIcaa

44

O0BEM NpAMON TPU3MBI

45

CrepeomMeTpuueckue 3aja4H,
CBSI3aHHBIC c BBIYUCJIEHUEM
00BEMOB IPSIMOI TTPU3MBI

46

[MpuknamHbIe 3a/1a4M, CBSI3aHHBIE C
00BEMOM TIPSIMON TIPU3MBI

47

Bremaucnenue o00BEMOB  TEI  C
TTOMOIIEIO OTIPEICIIEHHOTO
uHterpata. OObEéM  HaKIOHHOU
MIPU3MBI

48

Bremaucnenne o00BEMOB  TEI  C
TIOMOIIBIO OIPEIEIEHHOTO
uHterpaina. O0bEM MUpaMu/ibl

49

dopmyna o0béMa  MUPAMHUJIBI.
OTtHomieHne 00BEMOB THPAMH] C
OOLIUM yTIOM

50

dopmyna o0béMa  OUPAMUIBI.
OTtHomieHne 00BEMOB THPAMH] C
O0ITUM yTIIOM

51

CrepeomeTpruecKue 3a7a4H,
CBSI3aHHBIC ¢ 00BEMAMH HAKIIOHHOM
TTPU3MBI

52

CrepeomeTpruUecKue 3a7a4H,
CBSI3aHHBIC ¢ 00bEMaMU MUPAMUIBI

53

[IpuknagHele 3agaum 1O TEME

"

"O6béMBI  Ten", CBSA3aHHBIE C
00BEMOM HAKJIOHHOW MPU3MBI

54

[IpuknagHele 3agaum 1O TEME




"

"OObEMBI  Tea", CBS3aHHBIE C
00BbEMOM MUPAMUJIBI

55

[Tpumenenue 00BEMOB.
Beuuciienue  paccTosiHHS 10
TUIOCKOCTH

56

Koutponehnas pabora "OObEM
MHOTOIpaHHHKA"

57

O0bém mmHApa. Teopema 00
00BEME TIPSAMOTO IMITHHIPA

58

Bbruncnenne 00bEMOB  Tenm ¢
IIOMOILBIO OIIpeIENEHHOTO
uHTerpaina. O0bEM KoHyca

59

[Imomagn OOKOBOW ©  TOJIHOM
MTOBEPXHOCTH KOHYCa

60

CrepeomeTpruuecKue 3a7a4H,
CBSI3aHHBIC C BBIYHCIICHUEM
00BEMOB IMIIMH/IPA, KOHYCA

61

[IpuknanHble 3amadyd 1O  TEME
"O0BEMBI " TUIOIIAIU
MOBEpXHOCTEN TEN"

62

OO0BEM mapa U MapoBOTO CEKTOPA.
Teopema 00 o00BEME  miapa.
[Tnomann chepsl.
CrepeomeTpruueckue 3a7a4u,
CBSI3aHHBIC C BBIYHCIICHUEM
00BEMOB miapa, 1apOBOTO
CerMEeHTa U IIapOBOT'0 CEKTOpa

63

[Ipuknagaele 3amaun 1O  TEME

"

"O6béMBI  Ten", CBS3aHHBIE C
o0bEMOM 1Iapa ©  IUIONMIAJBIO




chepbl.  COOTHOIICHHS — MEXIY
IUIOMIAIIMA  TIOBEPXHOCTEH U
00BbEMaMU ITOJOOHBIX TEN

64

[TomoGHBIE TETa B TPOCTPAHCTRBE.
N3meHenne o0béMa Mpu Mog00UH.
CrepeoMeTpuuecKre 3aJ1a4u,
CBsI3aHHBIE c BBIYHCIICHUEM
00BEMOB Ten u IJIoIIa e
ITOBEPXHOCTEN

65

Kontponwsnas pabora "[lnomanu
MOBEPXHOCTU U OOBEMBI KPYIJIBIX
Ten"

66

JIBrmxeHus IIPOCTPAHCTBA.
OToOpakeHus. JIBiKeHUsT U
PaBEHCTBO dburyp. O6mme
CBOMCTBA ABM)KCHUU

67

Bunbl nBWkEHWHN: TapasuieIbHbIN
MEPEHOC, IEHTPAJIbHASI CUMMETPHS,
3epKaJIbHAsA CHUMMETPHUS], MOBOPOT
BOKDYT IIPSIMOM

68

[IpeobpazoBanus noaoous.
[Tpsimas u chepa Diinepa

69

['eomeTprueckue 3aJ1a4n Ha
MPUMEHECHUE ABUKCHUS

70

Kontponwsnas pabora "BekTopsl B
pOCTpaHCTBE"

71

Ceuenus MHOTOIPaHHUKOB:
CTaHJAPTHBIE MHOTOTPaHHUKHI

72

CeyeHHSI MHOTOIPAaHHUKOB: METO/I
CIIEIOB




Ceuenus MHOI'OTPaHHUKOB!:

CTaH/IApTHBIC IJIOCKOCTH,
73 nepeceyeHus MPSIMBIX u
IJIOCKOCTEH
[TapaiienbHbIe WISIVISE u
74 IUIOCKOCTH: napaijieIbHbIC
CEUYCHUS
[TapannensHbie IpsIMBIE u
75 IJIOCKOCTHU: PAaCYET OTHOLICHUIN
[TapaiienbHbie MpsIMbIC u
76 IUIOCKOCTH: YTJIbI MEXTY
CKPEIIMBAIOIIUMUCS TPIMBIMHU
[leprieHIUKYJISIpHBIE — TPsIMBIE U
IJIOCKOCTU:  CTAaHJIAPTHBIE TaphI
77 MEePIEHIUKYISIPHBIX TIJIOCKOCTEN U
MPSAMBIX, CHUMMETPUHU
MHOTOIPaHHUKOB
[leprieHIUKYJISIpHBIE  TPsIMBIE U
78 IJIOCKOCTU:  TeopemMa O  Tpex
MePIEHIUKYIIIpax
[lepnieHaUKyISApHBIE TpsIMbIE U
79 IUIOCKOCTH:. BBIYHUCJICHUS JJIMH B
MHOTOTpaHHHUKAX
[loBTOpEHUE: ILJI01A 1
30 MHOTOYTOJIbHUKOB, (OPMYJIBI IS
IJIOIIA/ICH, COOOpaKEHUS TTOA00USI
[ToBTOpEHME: IUTOIIA I
81 MHOTOYTOJIBHUKOB, (POPMYJIBI 15t
TJIOIIA/IeH, COOOpaKeHUsI TO00MS
82 [ToBTOpEHME: IIOIIAau




MHOTOYTOJIBHUKOB, (DOPMYJIBI IS
TJIOIIA/IeH, COOOpaKEHUS TTOA00US

83

[Imomann CeUEeHHU
MHOTOTPaHHHUKOB: IUIOIIA !
MOBEPXHOCTEH, paspe3aHus Ha
4acTH, COOOpaKeHUsI MO 100us

84

[Tmomann CECUCHUU
MHOTOTPaHHHUKOB: IO/
MMOBEPXHOCTEH,  pa3pe3aHusi Ha
4acTu, COOOpaKeHUsI Mo100us

85

KonTposnbHas pabota
"IToBTOpEHUE: MHOTOTPaHHHUKH,
CEYEHUsI MHOTOTPAaHHUKOB"

86

Oo6oOmaromee  noBTopeHue 11
MOHATUA M METOAOB  Kypca
F€OMETPUH 10-11 KJIaCCOB,
CUCTEMATU3ALUS 3HAHUM:
"[TapannensHOCTh  MOPAMBIX U
IJIOCKOCTEN B MPOCTpaHCTBE"

87

Oo6oOmaromee  noBTopeHue 11
MOHATUA M METOAOB  Kypca
reOMEeTpUU 10-11 KJIACCOB,
CUCTEeMaTHU3aLus 3HAHUM:
"BekTops! B mpocTpaHcTse"

88

O6oOmaromiee  moropeHue 11
MOHATHM W METOJOB  Kypca
reoOMETPUHU 10-11 KJIaCCOB,
CUCTEMaTH3alus 3HAHUU:
"BekTopsl B mpocTpancTse"

89

O6oOmaromiee  moropeHue 11
MOHATUM W METOJOB  Kypca
r€OMETPUH 10-11 KJIACCOB,




cucremarusanusa 3HaHuu: "O0bem
MHOTOrpaHHUKa"

90

O0oOmaromee  noBTopeHue 11
MOHATUA W METOAOB  Kypca
r€OMETPUH 10-11 KJIACCOB,
cucremarusanusa 3Hanuii: "OO0bEM
MHOTOrpaHHUKA"

91

Oo6oOmaromee  noBTopeHue 11
MOHATUA W METOAOB  Kypca
reOMETPUHN 10-11 KJIACCOB,
CUCTEMATHU3ALIUS 3HAHUMU:
"[Lnomaau MOBEpXHOCTH U O0BEMBI
KPYIJIBIX TEN"

92

Oo6oOmaromee  noBTopeHue 11
MOHATUA M METOAOB  Kypca
reOMETPUHN 10-11 KJIACCOB,
CUCTEMATU3ALIUS 3HAHUA:
"ILnommaau MOBEpXHOCTH U O0BEMBI
KpYIJIBIX TEN"

93

HTorosas KOHTpoJIbHAs paboTa

94

HTorosas KOHTpoJIbHAs paboTa

95

[ToBTOpEHUE, 006001IeHNE U
cucTeMaTu3anus 3HaHUU

96

Hcropusi pa3BuTUs CTEPEOMETPUA
KaK HaykKd M €€ poJib B Pa3BUTHUH
COBPEMEHHBIX  MH)XXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hcropust pa3BUTHS CTEPEOMETPHUU
KaK HaykKd M €€ poJib B Pa3BUTHUH
COBPEMEHHBIX  MH)XXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHIA




98

Hctopust pa3BUTHS CTEPEOMETPUU
KaK Haykd M €€ poJib B pa3BUTUU
COBPEMEHHBIX  WHXXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hcrtopust pa3BUTHS CTEPEOMETPHUU
KaK HaykKd U €€ poJib B Pa3BUTHH
COBPEMEHHBIX  WHKEHEPHBIX |
KOMITBIOTEPHBIX TEXHOJIOTHI

100

Hcropust pa3BuTUs CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX  WHXXECHEPHBIX W
KOMITBIOTEPHBIX TEXHOJIOTHA

101

Hctopusi pa3BuTUs CTEPEOMETPUHA
KaK HayKd M €€ poJib B Pa3BUTHUH
COBPEMEHHBIX  MH)XXEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

102

Hcropust pa3BUTUS CTEpPEOMETPUU
KaKk HayKu U €€ pojib B Pa3BUTUU
COBPEMEHHBIX  MHXXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBLIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KITACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHUS
NPOBEPSieMOr0  OCHOBHOW 00pa30BaTe/IbHOM NMPOrpaMMbl CPeHEro o0uero
pe3yJbTara oOpa3zoBaHusi
7 I'eomeTpus
7.1 OrniepupoBatTh MOHITUSIMU: TOUYKA, MPAMasi, IIIOCKOCTh
79 [IpuMEHATH aKCHOMBI CTEPEOMETPHUM U CIEICTBUS U3 HUX IIPU
' pELIEHUU T€OMETPUYECKUX 3a1a4
73 OnepupoBatb MOHATUSAMU: napajieIbHOCTb U
' NEePHEHANKYISIPHOCTh IPSIMBIX U TUIOCKOCTEN
74 KnaccupunupoBaTe B3aUMHOE pPAcMOJIOKEHHE MPSIMBIX U
' IUTOCKOCTEH B IIPOCTPAHCTBE
OnepupoBaThb  MNOHATUAMM: JBYIPAHHBI  yroia, TIpaHd
7.5 JIBYTPAHHOTO yIJia, pedpo IBYTpaHHOIO yria, JMHEWHBIN yroiu
JIBYTPAHHOTO yTiia, TPalyCHasi Mepa ABYTPAHHOIO yIJia
OnepupoBaTh MOHATUSIMUA: MHOTOTPAHHUK, BBIMYKIBIA U
7.6 HEBBIIYKJIBIA MHOTOTPaHHUK, AJIEMEHThl MHOTOTPAaHHHKA,
MPaBUWJIbHBIA MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PAaHHUKOB (IMHMpaMU/A,
' npu3Ma, IPsIMOYTOJIbHBIN NapalijiesienuIe, Kyo)
KnaccuduimpoBatb MHOTOrpaHHUKHU, BEIOMpPAst OCHOBAHUS JUIsI
73 KJaccu(ukanuu (BBITYKIIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH,
' paBUJIbHbIE MHOTOIPAHHUKH, MPSMBIE U HAKJIIOHHBIE TPU3MBI,
napaijieenune/ibl)
79 OnepupoBarTh TMOHATUAMM: CEKyIlas IIOCKOCTb, CEYECHHE
' MHOTOT'PaHHHKOB
710 OOBACHATD NPUHLUIIBI MOCTPOEHUS CEUCHHI
' MHOTOI'PaHHHUKOB, HCIIOJIb3Ysl METOJ CJIEI0B
CtpouTh ceyeHUss MHOTOTPAaHHUKOB METOJIOM  CIIE/OB,
7.11 BBITIOJIHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PHUCYHKOB
IPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y
712 Pemate 3a1aun Ha HaXO0XJIEHUE T€OMETPUUYECKUX BEIMYUH 10

06pa3uaM NI aJIroputmMam, IIPUMCHSIA HN3BCCTHBIC




AHAJIMTUYECKUE METOAbl TIPU  PENICHUM  CTaHAAPTHBIX
MAaTEMATUYECKUX 33/1a4 HAa BBIYMCICHHE PACCTOSHUN MEKIY
JNBYMSI TOYKaMH, OT TOYKH 10 OPSIMOU, OT TOUKHUJIO MIIOCKOCTH,
MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMA

7.13

7.14

7.15

7.16

Pemrars 3a1ayn Ha HAXOXKJIEHUE I€OMETPUUYECKUX BEIUYMH I10
oOpaslaM  WIM  aIropuT™MaM, THPHUMEHSS  HU3BECTHBIE
AHAJIMTUYECKUE  METOAbl IPU  PEIIEHUM  CTaHIAPTHBIX
MAaTeMaTUYECKUX 3a/1ad Ha BBIYHCICHHE YIIOB MEXIY
CKPCIIMBAIOIMMHUCA  NPSAMBIMH,  MEXIy  NOpSIMOM W
IIJIOCKOCTBIO, MEXKAY IJIOCKOCTAMHU, IBYTPAHHBIX YITI0B

Brrauciarte 00BEMBI n ILJTOIIA TN MMOBEPXHOCTEN
MHOTOTPAHHUKOB (MpuU3Ma, MupamMuga) ¢ MPUMEHEHHEM
(GopMyn, BBIYUCIATH COOTHOUIEHUS MEXAY IUIOIIAIIMHU
HOBEpXHOCTEHN, 00bEMaMU MOIOOHBIX MHOTOTPAaHHUKOB

OnepupoBarh MNOHATUSIMH: CUMMETPUS B IPOCTPAHCTBE,
LEHTpP, OCh U IIOCKOCTh CHMMETPUH, LIEHTP, OCh U MIOCKOCTh
CUMMETPUU QUTYPBI

W3Bnekarb,  mpeoOpa3oBbiBaTh U HMHTEPIPETUPOBATH
uH(pOpPMAIIMI0O O  MPOCTPAHCTBEHHBIX  T'€OMETPUYECKHUX
¢urypax, npeACcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX

7.17

[Ipumensars  reomerpuueckue  (akThl s PEHICHUS
CTEPEOMETPUYECKUX 3a7ay, MPEANOJIArarluX HECKOJIbKO
IaroB PEIICHUS, €CIIM YCIIOBUS NPUMEHEHUS 33/1aHbl B SBHOU

dbopme

7.18

[IpumensaTy  mpocrevmme  NporpaMMHBIE  CpPEICTBA U
3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI TNIPU  PELICHUU
CTEPEOMETPUYECKUX 3a7a4

7.19

[IpuBOIUTH TIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B
NpUPOAE M JKU3HM, pACHO3HABATH MPOSIBICHHE 3aKOHOB
F€OMETPHUH B HCKYCCTBE

7.20

[TpuMeHATH MOTyYEHHBIC 3HAHUS HA MTPAKTHUKE: aHAITM3UPOBATh
peanbHBIE CHUTyallUM M TPUMEHSATHh HM3YyYCHHBIC TOHATUS B
nporecce noucka pereHus MaTEeMaTUYECKH
chopMyTUpPOBaHHONW MPOOJIEMbI, MOJICTUPOBATH peaJbHBIC
CUTyallMM Ha SI3bIKE T€OMETPHUH, HCCIIENOBATH MOCTPOCHHBIC
MOJIENIA C WCIIOJIb30BAHUEM TE€OMETPUYCCKUX TOHATHH M




TCOpPEM, alrapara aJII‘e6pBI, peuiaTtb MPAKTHYCCKHUEC 3adayu,
CBS3aHHBIC C HAXOXKICHUCM I'COMETPUICCKUX BCIIMINH

11 KIIACC
Kon IIpoBepsieMble mpeAMeTHBbIE Pe3y/IbTAThI 0CBOCHHS
NpOBEepPsAeMOro  OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl CPpeAHEro 001ero
pe3yJbTara o0pa3zoBaHus
6 I'eomerpus
OnepupoBarh MNOHATHAMM: LUIMHAPUYECKAST TOBEPXHOCT,
6.1 oOpa3ymoolue IWIMHIPUYECKON TOBEPXHOCTH, IMJIMHAD,
' KOHMYECKasi  MOBEPXHOCTh,  OOpasyloue  KOHHYECKOU
MMOBEPXHOCTH, KOHYC, c(hepryeckasi MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaileHus (IUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYEHHUS TE BPAILICHUS
6.4 KnaccupunupoBaTe B3aUMHOE pacnojiokeHue cepsl U
' TUIOCKOCTH
OnepupoBaTh TMOHATUAMH: IIAPOBOM CETMEHT, OCHOBAHUE
6.5 CErMEHTa, BBICOTA CETMEHTA, IIApOBOM CJIOM, OCHOBAaHUE
IIAPOBOTO CJOs, BEICOTA ILIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boruucisate 00BbEMBI U MIJI0IIA 1M TOBEPXHOCTEHN TeJl BpalleHUs,
' Tr€OMETPUYECKUX TEJ C TPUMEHEHUEM (HopMyJT
OnepupoBarh MNOHATHAMHM: MHOTOI'PAHHUK, BIIMCAaHHBIM B
6.7 chepy U omucaHHbI OKoJO cdepbl, chepa, BOUCaHHAS B
MHOTOI'PaHHUK WJIHA TEJIO BpalEHUs
6.8 BBIUUCHATE COOTHOIIEHUS MEXIY IUIOIIAIIMH NOBEPXHOCTEN
' U 00BEMaMU MTOOOHBIX TEI
6.9 N300paxars nzyyaembie (GUTypbl OT PYKH U C MPUMEHEHHEM
' IPOCTBIX YEPTEKHBIX NHCTPYMEHTOB
BbInonHATh  (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PHUCYHKOB
6.10 OpPOCThIX OOBEMHBIX (QUIYp: BHUA CBEPXYy, COOKYy, CHHU3Y;
CTPOUTDH CEYEHUS TEJ BpalllEHUs
W3Bnekatb,  MHTEPOpETHpPOBaTH W NpeoOpa3oBBIBATH
6.11 uH(pOpPMAIIMI0O O  MPOCTPAHCTBEHHBIX  TI'€OMETPUUYECKUX
durypax, npeACTaBICHHYIO Ha YEPTEXKAX U PUCYHKAX
6.12 [IpumensiTb  reomerpuueckue  (pakTbl g pEIICHUs




CTCPECOMETPUYICCKHUX 3aJad, MNOpCAarojararomux HECKOJbKO
maroB pCeucHu:A, €CJIn yCJIOBUA NPUMCHCHHA 3a1aHbl B SIBHOM

dbopme

6.13

6.14

6.15

OnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

BbBINONHATE  JEHCTBUS  CHOKEHUS BEKTOPOB, BBIYMTAHUS
BEKTOPOB M YMHOXEHHUS BEKTOpa Ha 4YHUCIO, OOBACHSTH,
KaKHMH CBOMCTBaMU OHHU 00Ja/atoT

[IpuMeHATh TpaBWIO NapajUielenuneaa IMpU  CI0XKEHUU
BEKTOPOB

6.16

6.17

OnepupoBarh  MOHATUSAMH: JI€KAPTOBBl  KOOPJAWHATHI B
IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJIMHATBI BEKTOpa, YroJl MEXAY BEKTOPaMH, CKaJISIPHOE
MIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIE
BEKTOPBI

Haxomute cymMy BEKTOPOB M IIPOM3BEIECHHE BEKTOpa Ha
YHCIIO, YroJl MEXIY BEKTOpPAaMH, CKaJIpPHOE IPOU3BEIEHUE,
pacKiIapIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM

6.18

3amaBaTh IJIOCKOCTh YpPaBHEHMEM B JEKapTOBOW CHCTEME
KOOpJIMHAT

6.19

6.20

6.21

6.22

Pemars npocreiimme reoMeTpuyecKue 3aaui Ha IPUMEHEHHE
BEKTOPHO-KOOPAMHATHOI'O METO1A

Pemars 3aJa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX
OTHOLICHUNU M HaXx0XXACHUC TCOMCTPUUCCKUX BCIHWYHUH 110
06pa3uaM WM aJIrOpuTMaM, IPHUMCHASA H3BCCTHBIC MCTOIbI
IIpHU pCHICHNN CTAHJAPTHBIX MATCMATUYCCKUX 3aaa4

[IpumensaTs  mpocTEHIIME  OPOrpaMMHBIE  CpPEICTBA U
ANEKTPOHHO-KOMMYHHMKALIMOHHBIE CHUCTEMBI IIPU  PELICHHUH
CTEPEOMETPUYECKUX 3a1ad

[IpuBOaUTH TIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B
NpUPOAE M JKU3HM, pACIO3HABATH MPOSIBICHUE 3aKOHOB
F€OMETPHUU B HCKYCCTBE

6.23

[IpuMeHATh MOTy4YeHHBIC 3HAHUS HA MTPAKTUKE: aHAITM3UPOBATh
peanbHBIE CUTyallud M TPUMEHSATh HM3YyYCHHBIC TIOHATUS B
mporiecce MOMCKa penieHus MaTeMaTHYECKH
chopMyIMpOBaHHON TMPOOJIEMBI, MOJIEIUPOBATh pPEATbHBIC
CUTyallil Ha S3bIKE T€OMETPHH, WCCIIEI0BATh MOCTPOCHHBIE




MOJIENIA C HCIMOJb30BAHUEM TE€OMETPUYECKUX TMOHATHUH H
TEOpEM, ammapara aiareOpbl, peniaTh MPAKTUUYECKUE 3a]ayH,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMUUH



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITACC

Kon
7

HpOBepﬂeMbIﬁ JIEMEHT COAECPKAHNA

I'eomeTrpus

7.1

OCHOBHBIC  MOHSITHUS CTCPCOMCTPHH. Tqua, npsamas, IINOCKOCTD,
IMPOCTPAHCTBO. [Tonstue 00 AKCMOMAaTHYCCKOM IMOCTPOCHUN
CTCPCOMCTPUN: AKCUOMBI CTCPCOMCTPHUHN U CICACTBUA U3 HUX

7.2

7.3

7.4

B3anmHoe pacnosiokeHue NpsMBIX B IPOCTPAHCTBE: IEepeceKaroluecs,
napajulesIbHbIE U CKpeIMBaromuecs npsmele. [lapanneabHOCTh NpsMBIX U
IUJIOCKOCTEH B IPOCTPAHCTBE: NapajulelIbHbIC IIPSAMbBIE B IIPOCTPAHCTBE,
[MapaJuUIeIbBHOCTh TPEX MPSAMBIX, MAPAIIIENBHOCTh MPSIMOM MU IUIOCKOCTH.
VYIapIC COHANpaBICHHBIMHU CTOPOHAMH, YTOJd MEXAYy MpAMBIMH B
npoctpaHcTse. [lapamienbHOCTh IIIOCKOCTEN: MapaulesIbHbIE IIIOCKOCTH,
CBOMCTBa MAapAJUIENbHBIX IIOCKOCTEU. lIpocreimme mpocTpaHCTBEHHBIE
(Gurypbl Ha IJIOCKOCTH: TETpa’ap, KyO, Mapajuiesienunes, MOCTPOSHHUE
CEUYCHUM

[lepneHaUKyISIpHOCTH MOPSIMOM M TUIOCKOCTH: TNEPIECHAUKYISPHBIC
MpAMBIE B TPOCTPAHCTBE, MPSIMbIC MapaJUIEIbHbBIC U TTEPIEHIUKYISIPHBIE K
IUIOCKOCTH, TPU3HAK MEPHNECHAMKYISAPHOCTH NPSMOM U  IUIOCKOCTH,
TeopeMa O [OpSAMOW  NEPIEHAUKYJSIPHOM  IUIOCKOCTHA. YIJIBl B
IIPOCTPAHCTBE: YroJ MEXKAY NPSIMOM U IUIOCKOCTBIO, IBYTPAHHBIN YIOJI,
JIMHEMHBIA YroJ ABYIpaHHOro yria. llepneHaukyisip M HakKJIOHHBIE:
pacCcTosTHUE OT TOYKH OO0 IUIOCKOCTH, PACCTOSIHUE OT TMPAMOM 10
IJIOCKOCTU, MPOEKIUs (PUrypsl Ha TMJIOCKOCTh. [leprneHauKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK NEPNEHAUKYIAPHOCTH JBYX IUTOCKOcTen. Teopema
0 TPEX MEPHECHAUKYIISIpax

[TonsiTMe  MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPaHHHKA,
BBIITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHHUKH, pa3BEPTKA MHOTOTPAHHMKA.
[Ipu3ma: n-yronpHas mpusMa, TpaHd U OCHOBAHMS TPHU3MBI, TpsMas U
HAaKJIOHHAs TPU3MbI, OOKOBass W TIOJHAs TIOBEPXHOCTh IPU3MBI.
[Tapamtenenunen, NpsSAMOYTOJBHBIA NapajuleseNune]] U €ro CBOMCTBA.
[Iupamupa: n-yrojibHasg nUpaMuAa, TPaHU W OCHOBAHUE NUPAMUIBI,
OOKOBasi W TIOJIHASI TTOBEPXHOCTh MHUPAMUJIBI, TIpaBUIbHAS M yCCUEHHAs
nupamMuga.  ODJIEMEHTbl  Opu3Mbl W nupamMunbl.  [IpaBusibHbIE
MHOTOTPAHHUKHU: TOHSATHE IPABWIBHOTO MHOIOTPAaHHUKA, MPABUJIbHAS




[Ipu3Ma U IpaBUIIbHAs MUpPaMUIa, IIPaBUIIbHAS TPEYroJibHas MUpaMUAA U
MpaBWIbHBIM  TeTpa’ap, KyO0. IlpeacraBieHne O  MpaBUIIBHBIX
MHOT'OIPAHHHMKAX: OKTa’3p, TOACKa’Ap U uKocarapyrue CeueHus: npu3Mbl
Y IAPAMUJIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTEHI CUMMCTpUN B IHUPpaMHUJAX, IAPpAJUICIICIIUIICAAX,
IMpaBUJIbHBIX MHOTI'OI'PaHHUKAX

7.6

1.7

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAaroHaa, YIJbL.
[Tmomans OOKOBOM TOBEPXHOCTH M IIOJTHOM ITOBEPXHOCTH MPSIMOI
MIPU3MBI, IJIOIIAb OCHOBAaHUM, TeOpeMa O OOKOBOM MOBEPXHOCTU MPAMON
npu3Mbl. [lnomans G0KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOU
nMpamMujibl, TeopemMa O IUomaau yced€HHol nupamuabl. llonstre o0
00béMe. OOBEM MUPAMUIBI, TPU3MBI

[lonobubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXIY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEN

11 KVIACC

Konx

6

6.1

6.2

IIpoBepsieMblii 3JIEMEHT COJIEPKAHMS
I'eomerpus

Hunuuaapuueckass  MOBEPXHOCTb, OOpasyrollue  UUIMHAPUYECKON
INOBEPXHOCTH, OCh  LWIMHAPUYECKOW  moBepxHOcTU. Llunmmuap:
OCHOBaHHMS M OOKOBasi MOBEPXHOCTb, OOpa3yroliass U OCh, IJIOMIAIh
OOKOBO U MOJIHOW TTOBEPXHOCTH

KoHnueckast moBepXHOCTh, 00pa3yrolnue KOHHIECKON MMOBEPXHOCTH, OCh
¥ BEpIIMHA KOHMYECKOW MOBEpXHOCTH. KOHYC: OCHOBaHHME W BEpIIWHA,
oOpasyromiass M OCh, IUIOMAJb OOKOBOM W IIOJHOM TMOBEPXHOCTH.
VYceu€HHblii KOHYC: 00pa3yloIlire W BBICOTA, OCHOBaHHWS W OOKOBas
MTOBEPXHOCTh

6.3

6.4

6.5

Cdepa u map: UeHTp, paauyc, TUaMeTp, TIOMIAb TOBEPXHOCTH CPEPHI.
B3aumHoe pacrnonioskenue cdepsl U MIOCKOCTH, KacaTeabHasl MI0CKOCTh
K cdepe, iomanasb chepsl

N3o00paxxeHune Ten BpalleHUs Ha IUIOCKOCTU. Pa3BépTka uuiauHApa U
KOHyca

KoMOunanmu Ten BpalleHUss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBIA OKOJO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK, WIIU




TCJIO BpalllCHUA

6.6

6.7

6.8

[Tonsitne 06 06bpEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00
00BbEME MPSMOYTOJILHOTO Mapasuiesienuieaa u cieacTsus u3 He€. O0bEM
UINHApA, KoHyca. O0BEM 1mapa v miomaas chepsl

[TonoOubie Tena B mpocTpaHcTBe. COOTHOUIEHUSI MEXAY IMIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

CeueHnsa nunuHApa (HapajiesIbHO U MEPIEHIUKYISIPHO OCH), CEUECHHS

KOHyca (mapajUieIbHOE OCHOBAaHUIO M NPOXOJAIIEE YEpe3 BEPIIUHY),
CEYEHMS I11apa

6.9

6.10

Bekrop Ha miuockocth M B mnpocTtpaHcTBe. COKEHHE M BBIYMTAHUE
BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4ucio. PasnoxxkeHue Bexkropa IO
TpEM HEKOMIUIAHAPHBIM  BekTopaM. IlpaBwiio mapamnenenunena.
Pemienne 3amad, CBA3aHHBIX C TPUMEHEHUWEM NPaBUJI JEUCTBUU C
BEKTOpaMu

[IpssmoyrosibHast cucTeMa KOOpAWHAT B MpocTpaHcTBe. KoopauHaThl
BekTopa. [Ipocrelinme 3anaun B KOOpAUHATAX. YTOJ MEXKY BEKTOPAMMU.
CkansipHoe TMpOU3BEACHUE BEKTOPOB. BhIUMCIEHHE YII0B MEXIY
NpSIMBIMA M TIIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOA TPHU
pELIEHUH T€OMETPUYECKHX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsieMOro
TpeOOBAHUA

IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM pe3yJabTaTaM
OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrPaAMMBbI
cpeaHero oomero o0pa3oBaHus

Brnanenne meronammu 10Ka3aTesbCTB, AITOPUTMAMU PEIICHUS
3a1a4; yMeHue (opMyJIHpoBaTh U ONEPUPOBATH MOHSTUSIMU:
ONpPENEIICHUE, AKCUOMAa, TEOpEMa, CIEICTBUE, CBOMCTBO,
IOpU3HAK, JOKa3aTelbCTBO, PABHOCHIIBHBIE (HOPMYIHNPOBKHY;
OPUMEHATh UX; YMEHHE (QOopMyIupoBaTh oOOpaTHOE W
MIPOTUBOITIOJIOKHOE YTBEPKACHUE, NPUBOAUTH NPUMEPBHI U
KOHTPIIPUMEPBI,  MCIOJB30BaTh METOJ  MAaTeMaTH4YECKOU
VHIYKIUU; TPOBOJMUTH JOKA3aTENbHBIE PACCYKICHUS TPH
pelIeHnH 3a7a4, OLEHHUBATh JIOTUYECKYK) IIPaBUIBHOCTH
pacCyXIEHUN; YMEHUE ONIEPUPOBATH ITOHATUAMU: MHOXECTBO,
IIOZAMHOKECTBO, OIEpalid HaJ MHOXXECTBAaMHU; YMEHHUE
UCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBI — ammapar i
ONMCAaHUs PEATBHBIX IMPOLIECCOB U SBJICHUM W NPU PELICHUU
3a/1a4, B TOM YHUCJIE U3 APYIHMX Y4eOHBIX MPEIMETOB; YMEHUE
OnepupoBaTh NOHATUAMU: rpad, CBA3HBIN rpad, AepeBo, LUK,
rpad Ha MJIOCKOCTH; YMEHHUE 3a/JaBaTh U ONHUCHIBATH Ipadsl
Pa3IMYHBIMHM CIIOCOOAMM; UCIIOJB30BaTh rpadbl MPU PEIICHUN
3a1a4y

YMeHue onepupoBaTh MOHATHAMU: HATYPAJIbHOE YUCIIO, LIEJI0E
YHUCJI0, CTENEHb C LEJIbIM MOKAa3aTelIeM, KOPEHb HAaTypaJbHOU
CTEIIEHM, CTEIIEHb C PALMOHAJIBHBIM IIOKA3aTeIeM, CTEIEHb C
JICHUCTBUTENBHBIM [IOKa3aTejaeM, Jorapudm yucia, CHHYC,
KOCHHYC M TAaHI€HC IIPOM3BOJIBHOIO YHMCJIA, OCTAaTOK IO
MOZYJIIO, PAalMOHAJIBbHOE YHCIJIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATypaJIbHBIX, LETIBIX, palMOHAJIbHBIX,
JNEUCTBUTENBHBIX YHUCEN; YMEHHE HCIIOJIb30BaTh NPU3HAKU
JENUMOCTH, HAaMMEHbIINNA OOIIMNA JeIUTeNlb U HauMEHbIIEe
oOlee KpaTHoe, anropuT™M EBKiIuaa mpu pelieHud 3ajad;
3HAKOMCTBO C pPa3IW4YHbIMA IO3ULHUOHHBIMH CHCTEMAMH
CUMCIICHHS; YMEHHE BBINOJHATH BBIYMCICHHE 3HAUYCHUU U




npeo0pa3oBaHusl BHIPAKEHUI CO CTENMEHsIMU U JorapupmMamu,
npeoOpa3zoBaHus APOOHO-PATMOHATBHBIX BBIPAKECHU; yMEHUE
ONEepUpOBaTh MOHATUSAMU: NOCJIEIOBATENBHOCTb,
apu(pMeTnyecKas MNporpeccus, reoMeTpuyeckas Iporpeccus,
OeckOHEYHO yOBIBalOIIas TeOMETpUYECKas MPOTPECCHS;
yMEHHUE 3aJlaBaTh MOCIEAOBATEIILHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX (OPMYJ; YMEHHE OINEPUPOBATH
MOHATUSMU: KOMILJIEKCHOE YHCIIO, COMPSKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOIO
yrcna, popma 3amucu KOMIUIEKCHBIX dncel (TeoMeTpuyecKas,
TPUTOHOMETPHUYECKAS 17§ anreOpanyeckas); yMETh
MPOU3BOAUTH APUPMETUYECKHUE NEUCTBUS C KOMIUIEKCHBIMH
YU CIaMU; TPUBOAUTH MPUMEPHI UCIIOIb30BaHUS KOMITJIEKCHBIX
YUCeJl; ONEpUpOBaTh NOHATHUSAMU: MaTpuua 2x2 um 3X3,

ONpEACINUTEIb MaTpPHIIBI, reOMETPUYECKUI CMBICHI
OTPEICIIUTEIS

VYMeHue ONEpPUPOBATH MMOHSTHSIMH: palvoHajbHbIE,
UpparuoHaIbHBIC, IT0Ka3aTeIIbHBIC, CTCIICHHEIE,

norapuMuyeckue, TPUTOHOMETPUYECKHE YpaBHEHUA U
HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATUAMMU:
TOJKIECTBO, TOXIECTBEHHOE IIPe0Opa3OBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMA  YpPaBHEHUM W  HEPABEHCTB,
PABHOCWJIBHOCTh YPaBHEHHW, HEPABEHCTB U CUCTEM; YMEHUE
pelmarb ypaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C ITOMOIIBIO
pa3JIMYHBIX NPUEMOB; pelIaTbh ypPaBHEHHs, HEPABEHCTBA W
CUCTEMBI C [TApaMETPOM; IPUMEHATh YPaBHEHMS, HEPABEHCTBA,
UX CUCTEMBI JUI PEIICHUS MAaTeMATUYECKUX 3a1ad U 3a7a4 U3
pa3IMYHBIX 00JAaCTEN HAYKU U PEeaTbHOM )KU3HU

YMenue omnepupoBaTh MOHATHAMH: (YHKIUS, YETHOCTh
(GYHKIMKM, TNEPUOJUYHOCTh  (PYHKIMH, OTPAaHUYEHHOCTD
(GyHKIIUA, MOHOTOHHOCTH (DYHKITMH, SKCTpeMyM (GYHKIIUH,
HamOoJblIeE W  HauWMEHblllee 3HauYeHHs (QYHKUMA Ha
IPOMEXKYTKE, HENpephiBHAS (PYHKIUS, ACUMMOTOTHI rpaduka
dyHKUMM, TiepBas W BTOpas MNpOU3BOAHAs  (YHKIIHH,
r€OMETPUYECKU U  (PU3WYECKUd CMBICI MPOU3BOJIHOM,
nepBooOpa3Hasi, ONpeeNEHHbII HHTErpal;, yMEHUEe HAXOIUTh
acUMNOTOThl  Tpaduka  (YHKUUH; YMEHHE  BBIYHMCIATH




IIPOM3BOAHBIE  CYMMBbI,  [POM3BEIAEHHUs, YACTHOIO U
KOMMO3UIMHN (DYHKINN, HAXOIUTh YpaBHEHHE KacaTEIbHOM K
rpapuky QyHKIMM; yYMEHHE HAXOJUTh IPOU3BOIHBIC
AJIEMEHTAPHBIX byHKIUH; YMEHHE WCIIOJIb30BaTh
MPOM3BOJHYIO JJisi  HUCCleNoBaHUS (QYHKIUH, HAXOIUTh
HAauOOJNBIINE W HAUMEHbIIME 3HA4YCHHsS (PYHKIUH; CTPOUTH
rpaguKkd  MHOTOYJICHOB C  KCIOJB30BAHMEM  ammapara
MAaTeMaTH4YeCKOr0 aHaJU3a; IMPUMEHATh IPOU3BOAHYIO IS
HaXOXJCHUS HaWIy4dllero pPEIIeHUS B INPUKIAJAHBIX, B TOM
YHClIe COLIMAIbHO-d)KOHOMUYECKUX M (PU3MUECKHX 3a]adax;
HAaxOJIUTh IJIOMIAA U 00BbEMBI PUTYDP C MOMOIIBIO HHTETPAJIA;
MIPUBOJUTH MPUMEPHl MATEMATHYECKOTO MOJEIUPOBAHUSA C
OMOIIBIO TU(PPepeHITNATBHBIX YpaBHEHUN

YMeHue omnepupoBaThb MOHATUSAMHU: Tpaduk  QyHKIMH,
oOpatHas QyHKUMsS, KoMIo3uuus GYHKIUN, JUHEWHas
(GyHKUHMS, KBagpaTH4Has (PYyHKUUS, palMOHAIbHAS (PYHKLHUA,
CTeneHHas  (yHKUUs, TPUTOHOMETPUYECKHE  (DYyHKIHUH,
oOpaTHbIE TPUTOHOMETpUYECKUE (YHKIUH, MOKa3aTeIbHas U
ngorapudmMuyeckass (QyHKIIUU; YMEHHE CTPOUTH Tpaduku
U3YYCHHBIX (YHKIUN, BBITOIHATH MTpeoOpa3oBanus rpaukoB
(GYHKITM, UCTIONB30BaTh TpadUKH Al U3YUSHHS TIPOIECCOB U
3aBHCHMOCTEH, TpH pEIICHUH 3a1ad W3 APYTUX y4eOHBIX
OpeaIMeTOB M 3aJad M3 pEaJbHOM JKW3HHW; BBIPAXKaTh
(opMysaMu 3aBUCUMOCTH MEX1y BETUYMHAMU; UCIIOJIb30BAaTh
cBoiictTBa U rpabuku GYHKIUNA 71 PEIICHUS ypaBHEHH,
HEpaBeHCTB M 3aJady C [apaMeTrpamu; u300paxarb Ha
KOOPAMHATHOM IUIOCKOCTA MHOXECTBA PELICHUN YpPaBHEHMUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3aJladyd pa3HbIX THUIOB (B TOM
YHUCJIe Ha TPOIICHTHI, JOJW U YacTHU, HA JABUKEHHUE, PadoTy,
CTOMMOCTb TOBapOB U YCIyT, HAJOTH, 3a7aud W3 00JIacTh
yOpaBieHUs  JUYHBIMM W CeMeHHbIMU  (HUHAHCAMU);
COCTaBJISITh BBIPAXKEHHS, YPABHEHUS, HEPABEHCTBA M UX
CUCTEMBI TIO YCJIOBHUIO 3a/aud, HCCIEAOBATh MOJYYEHHOE
pelieHrue M OLEHUBATh MPaBIONOJ00HOCTh PE3yNbTAaTOB;
YMEHHE MOJAECIUPOBATh pPEANbHBIE CHUTYAallMd Ha S3bIKE
MAaTEMaTHKH; COCTaBJISITh BBIPAKECHUS, YpPaBHEHUS,




HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIEN0BATH
IIOCTPOEHHBIE MOJEH C UCIOJIb30BAHUEM alIapara ajareopsl,
VMHTEPIIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTAT

YMeHue onepupoBath MOHATUSIMU: CPEAHEE apU(PMETUUYECKOE,
MeaMaHa, HauOoJIblllee M HAaMMEHbBIIEE 3HAYECHMs, pa3Max,
JUCTIepCusi, CTaHAapTHOE OTKJIOHEHHE YHCIOBOrOo Habopa;
YMEHHE  U3BIEKAaTh, HMHTEPIPETUPOBATh  HHGPOPMAIHIO,
MPEACTABICHHYI0 B TaOJMIax, Ha JauarpamMmax, rpadukax,
OTPAKAIOLIYKD CBOWMCTBA PEaJbHBIX NPOLECCOB W SBJICHUM;
IPEICTaBISATh UH(POPMALIMIO C IIOMOILBIO TaOJINIL U JUarpamm;
UCCIENOBATh CTAaTUCTUYECKHE J@HHBIE, B TOM YHUCIE C
OPUMEHEHUEM TpapUuecKuX METOJAOB M  3JIEKTPOHHBIX
CpencTB; rpa)uyecKu UCCIE0BaTh COBMECTHbIE HAOIIOAECHUS
C TOMOIIBIO TarpaMM PaCCEUBAHUsS U JINHEMHON PETPECCUH

YMeHue onepupoBaTb IOHATUAMU: CIIy4alHBId OIBIT U
CllydaiilHO€ COOBITHE, BEPOSATHOCTb CIY4YailHOrO COOBITHS;
YMEHHUE  BBIUYHCIATH  BEPOSTHOCTH €  HUCIOJIb30BaHUEM
rpa@UUecKux METOAOB; NMPUMEHSITh (POPMYJIBI CIOXKEHHUS H
YMHOKEHHSI BEPOATHOCTEH, (POpMYIy IOJHOW BEPOSTHOCTH,
dbopmyny bepHymm, koMOWHAaTOpHBIE (aKThl U (POPMYIIBI;
OLICHHMBATh BEPOSITHOCTH pEalbHbIX COOBITHH; yMeHHE
OIIEPUPOBATH MOHATHAMMU: cily4aitHas BEJIMYMHA,
pacrpenieseHue BEPOATHOCTEW, MAaTEeMaTUYECKOE OXUIAHUE,
JIUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHUE CIIyYalHOU BEJIMYHHBI,
(GYyHKUMM paclpefeNeHdss W IUIOTHOCTH  PaBHOMEPHOIO,
NIOKA3aTEIbHOIO M HOPMAJIBHOTO PAaCHpEACICHUN; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pPaACHpENEIeHUN IS
pelleHusl 3a/1ay; 3HAKOMCTBO C MOHSATHSMHU: 3aKOH OOJIBIIMX
qycesl, METOJIbl BbIOOPOYHBIX  HCCIIECJOBAaHMUM; yMEHHE
IPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B
OPUPOJIHBIX U OOIIECTBEHHBIX  SIBJICHUSX;  YMEHUE
ONEPUPOBATh TMOHATHUSIMHU: COUYETAHHE, MEPECTAHOBKA, YHCIIO
COUYETAaHUW, YUCIIO MEepecTaHOBOK; OMHOM HbloTOHA; ymeHue
OPUMEHSATh KOMOMHATOpHbIE (aKThl W PacCyKIACHUs MJis
pelIeHus 3a/1a4; OLEHUBATh BEPOSITHOCTU PEATIbHBIX COOBITHIA;
COCTaBJIATb BEPOSATHOCTHYIO MOJEIb U HUHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3yJIbTaT
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YMeHne onepupoBaTth MOHATUAMM: TOUYKA, IPSAMAas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIUYMHA yIia, IJIOCKUN yrod,
JNBYI'PAHHBIM yroj, TPEXTPAHHBIA YIrOJI, CKPELIMBAOLIMECS
IpsIMbIC, MAPAILIEIBHOCTD U NEPIEHANKYAPHOCTD NPSIMBIX U
IJIOCKOCTEH, YTOJl MEXAY NPAMBIMH, YTOJI MEXAY NPSAMOU U
IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMM, PAacCTOSTHUE OT
TOYKHM JO IUIOCKOCTH, pAacCTOSTHUE MEXKIy IPSIMBIMH,
PAcCCTOSIHUE MEXY IUIOCKOCTSAMM; YMEHHME HCIOJb30BaATh IIPU
pelIeHnu 3a7a4d u3yuyeHHbIe (aKThl U TEOPEMBI INIAHUMETPUH;
YMEHHE OILICHHUBATh pa3Mepbl 0OBEKTOB OKPY>KAIOIIEr0 MHpA;
CTPOUTH MaTeMaTUYECKUE MOJEIN C IIOMOILBIO
r€OMETPUYECKUX TMOHITUM W BEIWYUH, PELIaTh CBSI3aHHBIE C
HUMH NPAKTUYECKUE 3a1a4n

YMeHue onepupoBath MOHATHAMU: IJIOMIAAb GUTYPHI, 00BEM
¢urypsl, MHOTOTPAaHHUK, TPABWIBHBIH  MHOTOTPAHHUK,
CeUYeHHE MHOTOrpaHHUKA, KyO, Mapajuielenures,, MNpu3Ma,
nupamuaa, ¢Gurypa U TOBEPXHOCTh BpaleHUs, LUIUHAD,
KOHYC, I1ap, cdepa, mwiomaas chepsl, MIOMaasr TOBEPXHOCTH
OUpaMUIbl, OPU3MBL, KOHYyca, IWIMHIApPA, OO0BEM KyoOa,
IPSIMOYTOJILHOTO  TMapajuieNienunesia, MUPAMHUJIbI, TPU3MBI,
IWIMHIpPA, KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS
KOHyca W UWIMHIpa, MapajulelbHbIe OCH WJIA OCHOBAHHUIO,
CeYeHHe Imapa, MIOCKOCTh, Kacaromiascs chepsl, IMHIMHAPA,
KOHyCa; yMEHHME CTPOUTb CEYEHHE  MHOI'OIpaHHUKA,
U300pakaTb MHOTOTPAHHUKH, (UTYPl W TMOBEPXHOCTU
BpallleHusl, WX CEYEHMs, B TOM YHCIE€ C TOMOIIbIO
AJIEKTPOHHBIX ~ CPEJICTB; YMEHHE IPUMEHATh CBOWCTBA
F€OMETPUYECKUX (UTYP, CAMOCTOSTENBHO (HOPMYIUPOBATH
OTpeieNieHus] U3ydaeMbIX (UTyp, BBIIBHTaTh THIIOTE3BI O
CBOWCTBAX W  TpHU3HAKaX  TEeOMETpUYecKux  Quryp,
00OCHOBBIBaTh WJIM OINpPOBEpraTh HX; YMEHHE MPOBOIUTH
knaccudukanuio  GUTyp 1O  pasNUYHBIM  TIPU3HAKAM,
BBITOJIHATH HEOOXOIMMBbIE TOTIOJTHUTEIbHbIE TOCTPOCHUS

YMeHHne  omepupoBaTh  MOHSTHIMHU: IBIDKEHUE B
IPOCTPAHCTBE, IMapaUICIbHBI TEepEeHOC, CHUMMETPHUS Ha
IUIOCKOCTU U B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE
no100usi, moAo0HbkIe (DUTYpPHI; YMEHHE Pacrlo3HaBaTh paBHBIC
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U MoA00HbIE (QUTYpBI, B TOM YHUCJIE B MPHUPOAE, UCKYCCTBE,
aApPXUTEKTYpPE; UCIIOIH30BATH TEOMETPUUECKUE OTHOIICHUS TIPH
pelieHrun 3aJad; HaXOOUTh TEOMETPUYECKHUE BEITHMYUHBI
(nmvHa, yroja, IJIOMIAAb, O0BEM) MPU PEIICHUH 3a7ady U3
IPYTUX y4eOHBIX MPEIMETOB M U3 PEAIbHOW JKU3HHU; YMEHUE
BBIUKCIIATh TEOMETPUYECKHE BEIMYMHBI  (JJIMHA, YTOJI,
wiomanab, O00bEM, IUIOWAAL IOBEPXHOCTHU), HCHOIB3YS
u3ydeHHble (GOpMYyJIbl M METOJIbl, B TOM YHCIE: IUIOA/Ab
MOBEPXHOCTH THUPAMHIbBI, TPHU3MBI, KOHyCa, IHJIUHIPA,
IJI0IIA]Tb chepsr; 00BEéM  KyOa, MPSIMOYTOJIBHOTO
napayviesienuIeaa, MUPaMuIbl, MPU3MbI, WJIUHApPA, KOHYCA,
1mapa; yMEHUE HaXOJWTh OTHOILIEHHWE OOBEMOB MOAOOHBIX
buryp

YMeHne omnepupoBaTh MOHATHIMH: MPSIMOYTOJbHAS CHCTEMa
KOOPJIWHAT, BEKTOp, KOOPAWHATHI TOYKH, KOOPIWHATHI
BEKTOpa, CyMMa BEKTOPOB, MTPOU3BEJCHUE BEKTOpA HA YHCIIO,
pa3lIoOKEHHE BEKTOpa Mo 0asucy, CKaIsIpHOE MPOU3BEACHUE,
BEKTOPHOE MPOU3BEJCHUE, YTOJ MEXIY BEKTOpaMHU; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIM W KOOPJAWHATHBIM METOJ IS
pelIeHus] TeOMETPUYECKUX 3a7ad W 3aJad JIPYrux Y4eOHBIX
IPEIMETOB
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YMeHnue BbIOMpaATh MOAXOIALINI METOJT sl PEeIIeHUs 3a4a4u;
IIOHUMAaHHME 3HAYMMOCTH MAaTEMAaTUKHU B U3yUYEHUH IIPUPOIHBIX
U OOIIECTBEHHBIX IMpPOLIECCOB M  SIBICHUN; yMEHHUE
pacro3HaBaTh MPOSIBJIEHNE 3aKOHOB MATEMATHUKHU B UCKYCCTBE,
YMEHHE NPUBOAUTH IPUMEPBl MAaTEMATUYECKUX OTKPBITHUI
POCCHUICKON U MUPOBOM MaTEMATHUYECKON HAYKH




HEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O MATEMATUKE

IIpoBepsieMblil 3JIEMEHT COAECPKAHUA

Kon
| Yucna u BEIYUCIIEHUS
1.1 HarypansHabie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHACEI
12 Pannonanpupie uncna. OOBIKHOBEHHBIE W JIECSITHYHBIE Jpo0wH,
' IPOLIEHTHI, 0ECKOHEUHBIE NEPUOANUECKUE APOOH
13 ApudmMernuecknii KOpeHb HaTypajdbHOW cTeneHu. JleWcTBus ¢
' apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHON CTENECHU
14 Crenenp ¢ wnenbiM nokazareneM. CTeneHb €  paldOHAIbHBIM
' nokazareseM. CBOWCTBA CTEIIEHH
L5 CHHyC, KOCMHYC M TaHI€HC 4YHCJIOBOIO aprymeHTra. ApKCHHYC,
' apKKOCUHYC, apKTAHT'€HC YUCJIOBOIO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuuHbie U HATypalbHbIE JIOTapu(PMbI
JeiicTButenpHple  4ucnaa.  ApudmeTudeckue — omnepauud ¢
1.7 JNEeUCTBUTEIBLHBIMU  4uciaaMu.  [IpuOamxkEHHbIE  BBIYMCIICHUS,
MpaBUJia OKPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN
1.8 [IpeobpazoBaHue BBIPAKEHUI
1.9 KowmruiekcHble uncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [enbie u qpoOHO-palMOHATBHBIC YPABHEHUS
2.2 HNppanunonansHble ypaBHEHUS
2.3 TpuroHoMmeTpuuecKkue ypaBHEHHUs
2.4 [Toka3zaTenbHble U JOrapuPMUUIECKUE YpaBHEHUS
2.5 [enbie 1 qpoOHO-paIMOHAIBHBIC HEPABEHCTBA
2.6 HNppaunonansHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMUUIECKUE HEPABEHCTBA
2.8 TpuroHoMeTpuuecKue HEpaBeHCTBA
2.9 CHCTEMBI M COBOKYITHOCTH YPABHEHUI 1 HEPABEHCTB
2.10  YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMETPAMHU
2.11  Marpuia cuctemMsbl JIMHEWHBIX ypaBHEHUU. OTIpeaennuTeNIb MaTPHUILIbI
3 Oynkunu u rpapuKu




OyHKIM, crmocoOsl 3aganus ¢yHknuu. ['paduk ynknun. Bzaumao

3.1 obpatHpie  QyHKUMH. UYEéTHBIE W HEUY€THbIE  (PYHKIIMH.
[lepuonuueckue QyHKIIUU
OO6usacth ompenereHUusT U MHOXKECTBO 3HaueHui (yHkuuu. Hynu
39 bynkuuu.  [IpomexxyTkun  3HakomocTosiHCTBA.  [IpomexyTku
' MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHUHUMYMBI (DYHKIIUH.
HauGomnbinee u HaumeHblee 3HauyeHue GyHKIUNA Ha TPOMEKYTKE
33 CrenenHast (QyHKIMS C HATypaJdbHBIM M IEJBIM IMOKa3areiaem. Eé
' cBoiicTBa u rpaduk. CBoicTBa U rpaduK KOPHS n-OM CTENEHU
34 Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IpaUKu
15 [lokazatenbHast u Jnorapupmuueckas GyHKIHUHA, WX CBOWCTBA H
' rpaduku
36 Touku pazpsiBa. AcuMmMnroTsl rpapukoB ¢yHkumii. CBoiicTBa
' (GyHKIUNA, HEMPEPHIBHBIX HAa OTPE3KE
3.7 ITocmenoBaTeIbHOCTH, CITOCOOBI 3aIaHUS ITOCIEIOBATSIHLHOCTEH
18 Apudmernueckas U reomerpuueckas mnporpeccuu. Dopmyna
' CIIOKHBIX MIPOLIEHTOB
4 Havana MaremaTn4yeckoro anaiamnsa
4.1 [TpousBoanas ¢pynkiuu. [IponsBoaHbIe AIEMEHTAPHBIX PYHKITUI
[IpyumeHeHne NPOM3BOJHOM K MCCIENOBaHMIO (PYHKIMH Ha
4.2 MOHOTOHHOCTh M OJKCTpeMyMbl. HaxokaeHue HaumOOIbIIEro u
HAaWMEHBIIIETO 3HAYCHUS (PYHKITUU HA OTPE3KE
4.3 [TepBooOpa3znas. MaTerpan
5 MHo»xecTBa U JIOTUKa
51 MHOk€eCTBO, OIepanuu Haja MHOXKecTBaMu. J(marpammbl Dunepa —
' Benna
5.2 Jloruka
6 BeposTHOCTh M CTaTUCTHKA
6.1 OmnucarenbHasi CTaTUCTUKA
6.2 BeposatrHocTb
6.3 KombunaTtopuka
7 ['eomeTpus
7.1 QuUrypsl Ha IIIOCKOCTH
7.2 [IpsiMbI€ U MIIOCKOCTH B IPOCTPAHCTBE




7.3
7.4

MHororpaHHUKH

Tena u TOBEPXHOCTH BpaICHUS

7.5

KOOpIII/IHaTBI H BCKTOPHI




YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
Marematuka: airebpa W Havajlla MaTEMaTUYECKOro aHajiu3a, TeOMEeTpHsl.
I'eometpus, 10-11 xnaccsl/ Atanacsn JI.C., byry3zo B.®., Kagomnes C.b. u
npyrue, AkunmoHepHoe obiectBo «M3natenbctBo «IIpocBenienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Mertoauueckue pexkomenaanuu Kk yaeonuky Artanacsa JI.C. 10-11 knaccsr;

[Toypounoe mianupoBanue kK yueoHuky Atanacss JI.C. 10-11 kmaccer

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru/




