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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpPYyEMOE NpH  HU3yYEHUU
OOy4YarOIIMMUCS TTOHSITUIHHBIX OCHOB T'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCSL IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IppopuTeTHBIMM 3alayaMy Kypca Te€OMETpUM Ha YriayOJn€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS  BIAJETh  OCHOBHBIMH  TOHATHSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEabHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKUE
MOJENH;

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

dbopMupoBaHHE yYMEHHS BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
pElLIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKJCHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKHUX YTBEPKICHUN U POJIM aKCMOMATHUKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YyYCHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, UCCJIEIOBAaHUS TOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «BexkTtopel u  KoOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeleNEHHBIM IO ToJaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YJaIONUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE IMO3BOJISIET:

co3maTth  ychmoBus i auddepeHnmanud  oOy4eHus, IOCTPOEHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecrnieurBas MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEpPECEKarOIIHeEcs,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockocth. [lapamiensHoe W UEHTPAIbHOE IMPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAsI U MOJHAs MOBEPXHOCTh MPHU3MBI.
[lTapannenenunen, NPAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa pEéGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAAa WU TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAHHUKAX: OKTas3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHaju, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopemMa O IUIOIAAN YCEUYEHHOW MUPAMU/IBI.

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM ~ BekTopaM. IIpsiMmoyronpHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTeld. Tema BpamieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka mumuuapa u KoHyca. Cummetpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHnanuy Ten BpauieHuss U1 MHoOrorpaHHukoB. [lpusma, BmnucanHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHyCa, TUIomaab chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUNCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHICKON MaTeMaTUYECKOM LIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOE BOCIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOHs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl YeIOBEUECKOW JMeSTeNIbHOCTH, ITamoB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISAITH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIum,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh aPIryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh Ccrnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMH, SBICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoIlecca, a TaKKe BBIIBUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUS], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3aauu;

PEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPUH TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJTaCCU(UIIUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOHO  OMEpUPOBATh TMOHSATHUSMH, CBSI3aHHBIMA C  yIrJaMd B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TMpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBAaHHS  JUIA
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaUIeTbHOE, IEHTPATbHOE U OPTOTOHATIBLHOE MTPOSKTUPOBAHHE
¢uryp Ha MIOCKOCTb, BHIIOTHATH U300pakeHus: GUryp Ha IIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHUpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

¢ CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO ONEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

epelmIaTh 3aJayd Ha JOKa3aTeNIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTHYECKHUX 3aJay MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh NPOCTEHIINE TMPOrpaMMHBIE CpEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUIECKUX 3a]1ad;

e U3BJICKaTh, MPEOOPA30BBIBATh M HHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUTypax, TMPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAIIM3UPOBATh peajbHBIC CUTYAIlMU, TIPUMEHSATh U3YUYCHHBIC MOHSATHUS B
nmpolecce TMOWCKAa peHIeHHs] MaTeMaTH4eckKd  CcQopMyIHMpOBaHHON
npo0sieMbl, MOJEIMPOBATh PEANbHBIE CUTYallUH Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUECKUX
MOHATUNA W TEOpeM, ammapara ajareOpbl, pemaTh MPaKTUYECKHe 3aaadH,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPHUUECKUX BEJIHMYHH;

e UMETh TMpEACTaBICHUSI 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oOyyaronuiicss HAy4uTCs:



¢ CBOOOIHO OIEpUPOBATh MOHATUSIMH, CBS3aHHBIMH C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

e ONIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C TEJAMU BpALICHUS: LHUIUHAPOM,
KOHYCOM, c(hepoii u mapom;

e pacro3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa U map) U 00bACHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATh B3AUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

 BBIUUCIISITh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB UM TEJ BpallEHUs,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

e CBOOOJHO OINEpPUPOBATH MOHATUSMH, CBS3AHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOMIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e M300paxaTh UW3y4daeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpaIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBITIOJIHSITH OTIEpAIlUU HaJl BEKTOPAMU;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh FTEOMETPUYECKHE 3a7a4l HA BHIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa IPU PEIICHHH;

¢ CBOOOJIHO OIEPUPOBATh TMOHSITUSMH, CBS3aHHBIMU C JBIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITMIOJHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs IpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOi, TpeoOpazoBaHusl Moao0us;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUs IWIUHJIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

* HCNOJB30BATh METOAbl IOCTPOEHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

o PUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliMX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3a/laHbl B IBHOM U HEsIBHOM (dopme;

epelIaTh 3aJayd HA JIOKA3aTEeJIbCTBO MATEMAaTHYECKHX OTHOLIEHUW H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

e IPUMEHATHh MPOTPAMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHSATH MOJYUYCHHBIE 3HAHHS Ha MPAKTUKE: CPAaBHUBATh, aHAJIU3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATHh H3YyUYECHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHPOBaHHON MPOOJIEMBbI, MOACIUPOBATh pPEaJIbHbIC CUTYyalluud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh TOCTPOCHHBIE MOJIENIU C UCIIOIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

e UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KakK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJOTUHA.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO yacon DJIeKTPOHHBIE
HanmenoBanue
Ne (uudposbie)
pa3fieioB U TEM Kontpoabneie  IIpakTnueckmne
n/n Bcero o0pa3oBaTejbHbIE
MPOrpaMMbl padoThI padoThI
pecypcsl
B
1 BEJICHUE B 1 1
CTEPEOMETPUIO
B3aumnoe
2 PacToIOKEeHHE TPSIMBIX 3 0
B IIPOCTPAHCTBE
ITapamiensHOCTB
3 MPSIMBIX U TUIOCKOCTEH B 21 1
MPOCTPAHCTBE
[lepneHANKYISIPHOCTh
4 MPSIMBIX U TUIOCKOCTEH B 26 1
MPOCTPAHCTBE
VTIIIBl B pacCTOSIHUA 12 1
6 MHororpaHHUKH 24 1
B
7 €KTOPHI B 3 0
MIPOCTPAHCTBE
[ToBTOpEHUE,
8 00001IeHNE U 2 1
cucTeMaTh3alus 3HaHui
OBIIEE KOJIMYECTBO
- 102 6 0

YACOB I10 ITPOTPAMME




11 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue
Ne (uudposbie)
pa3ienoB U TeM Kontpoabnbie  IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMBbl padoThI padoThI
pecypcbl
1 AHanuTndeckas 23 1
TreOMETPHS
IToBTOpEHUE,
9 0000IIcHHEe U 6 0
CUCTEeMaTH3aIUs
3HAHUU
3 O0BéM 12 1
MHOTOTPaHHHKA
4 Temna Bpamenus 37 1
[Tnowanu
5 MTOBEPXHOCTH H 7 1
00BEMBI KPYTIIBIX Tell
6 JBmxenus 5 1
[ToBTOpEHuUe,
7 000011ICcHHEe U 12 1
CUCTEeMaTH3aIUs
3HAHUU
OBLIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME




ITOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka | KonnuectBo yacos
n/n Bceero|| Konrponbhuble || IIpakTuueckue
paboTHI paboThI
|1 HAKCI/IOMBI CTEPEOMETPHH U NEPBBIE CIEACTBUS U3 HUX H 1 H H
|2 HAKCI/IOMBI CTEPEOMETPHH U MIEPBEIC CIEACTBUS U3 HUX H 1 H H
3  ||AKCHOMBI CTEpPEOMETPHH U MEPBbIC CICACTBUSA U3 HUX. CIIOCOOBI
3aJaHus IPSAMBIX U IIOCKOCTel B mpocTpancTBe. O003HaYeHUS
MPSAMBIX M TUIOCKOCTEH
4 ||AKCHOMBI CTEPEOMETPHH U TIEpBhIC ClIeACTBUS U3 HUX. CocoObI 1
3aJjaHus IPSAMBIX U TIOCKOCTeH B pocTpancTBe. O003HaYeHNUS
HOPSIMBIX U IJIOCKOCTEN
5 ||AKkcHOMEBI cTepeoMeTpUH U TIepBbIe clecTBHA U3 HUX. CriocoObI 1
3aJjaHus IPSAMBIX U IJIOCKOCTEl B mpocTpancTBe. O003HaUCHUS
MPSAMBIX U TJIOCKOCTEH
6 ||OcHoBHBIC paBUIIa H300paKEHHS HA PUCYHKE TUIOCKOCTH, 1
MapauIeIbHBIX IPSIMBIX (OTPE3KOB), CEPESIUHBI OTPE3Ka
7  |lloHATHS CTEpEOMETPUU: TOUKA, MIPSIMas, MIIOCKOCTh, IPOCTPAHCTBO. 1
OcHoBHbIE ITpaBUiIa H300paKEHUS HA PUCYHKE TNIOCKOCTH,
MapauIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
8  |[MHororpaHHMKH, H300paKEHHE MPOCTEHILINX TPOCTPAHCTBEHHBIX 1
(uryp, HECYIIECTBYIONINX O0OBEKTOB
9  |[MHoOrorpaHHMKH, H300paKE€HHE NPOCTEHIINX TPOCTPAHCTBEHHBIX 1
(uryp, HECYIIECTBYIONINX O0OBEKTOB
10 ||MHororpaHHUKH, U300paKEHNE MMPOCTEHUIIINX MTPOCTPAHCTBEHHBIX 1
(uryp, HECYIIECTBYIONINX O0OBEKTOB
|11 HKOHTponLHa;I paboTa "Axcuomsl crepeomeTpuu. CeueHus" H H 1 H
12 ||B3auMHOe pacrnonokeHne NpsMBIX B IpocTpaHcTBe. CKpelrBaronecs
npsmeie. [Ipu3Haku ckpenuBatonmuxcs npsMeix. [lapannensHeie
NpsIMble B IPOCTPAHCTBE
13 ||B3auMHOe pacnonoxxeHne npsmMbIX B ipoctpancTse. CkpenuBatoniuecs || 1
npsamele. [Ipu3Haku ckpenmBatommxcs npsaMeix. [lapannensHeie
npsMble B IPOCTPAHCTBE
14 ||B3auMHOE pacroioXeHue IpsSIMBIX B ipocTpancTBe. CkpemmuBaromnuecs || 1
npsMele. [Ipu3Haku ckpenuBatonuxcs npsiMeix. [lapannensHsie
MpsIMbIe B TIPOCTPAHCTBE

| |

|15 HHapaJ'IJ'IeJ‘ILHOCTB IPSAMOM U IJIOCKOCTH. H

|16 HHapaﬂHeHBHOCTB IPSIMON U IUIOCKOCTH. H

| |

|17 HHapaJ'IJ'IeJ‘ILHOCTB IPSAMOM U IJIOCKOCTH. H

| |

|18 HHapaJ'IJ'IeJ‘ILHOCTB IPAMOM U IJIOCKOCTH. H

|19 HHapaJIJIeJIBHOCTL IPSIMOM ¥ INIOCKOCTH. H

|20 HHapannenLHOCTL IUIOCKOCTEH. H

|21 HHapaJIJIeJIBHOCTL IJIOCKOCTEH. H

|22 HHapaJIJIeJIBHOCTL IJIOCKOCTEH. H

|23 HHapannenLHOCTL IUIOCKOCTEH. H

NI IR

|24 HHapaJIJIeJIBHOCTL IJIOCKOCTEH. H




Ne Tema ypoxka KonuuectBo yacos
n/n Bceero|| Konrponbuble || IpakTuueckue
paboTHI paboThI

25 |[[TapamrenpHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA IapajlICIbHOIO 1

MpoeKkTrpoBaHus. M3o0paxeHre pa3HbIX GUTYp B MapaIIebHOMN

MPOEKINN
26 |[[TapannensHOe mpoekTHpoBanne. OCHOBHBIC CBOWCTBA MMapajIeIbHOTO 1

npoekTupoBaHus. M300paxkenue pasHbIX GUTyp B MapanieabHOR

MPOEKINN
27 |[[lapamrenpHoe npoekTupoBanre. OCHOBHBIE CBOMCTBA HapajlICIbHOIO 1

npoekTupoBaHus. M3o00paxkenue pasHbIX GUTyp B MapanieabHOR

MPOCKINN
|28 HI/I306pa>KeHHe TUTOCKHX M MPOCTPAHCTBEHHBIX (pUTyp H 1 H H ‘
|29 HI/I306pa>1<eHI/Ie IJIOCKMX ¥ NPOCTPaHCTBEHHBIX QHUIyp H 1 H H |
|30 HI/I306pa>KeHHe IJIOCKUX U NPOCTPAHCTBEHHBIX (huryp H 1 H H ‘
|31 HI/I306pa>KeHHe TUTOCKHMX ¥ MPOCTPAHCTBEHHBIX (pUTyp H 1 H H ’
32 |leomeTpuuecKue 3aJaud HA BBIYUCICHUE U 10KA3aTeIbCTBO, CBsi3aHHble| 1

C MapaJUICIIbHOCTHIO MPSIMBIX M INIOCKOCTEH B MPOCTPAHCTBE
33 |[['eomeTpuueckue 3aJaud HAa BBIYUCICHUE U 10KA3aTeIbCTBO, CBsi3aHHble| 1

C NMapaJUICIILHOCTBIO MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE
34 |leomeTpuuecKue 3aJaud HA BBIYUCICHUE U 10KA3aTeIbCTBO, CBsI3aHHble|| 1

C MapaJUICIIbHOCTHIO MPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE
|35 HKOHTponLHasI pabotra no teme "IlapamnensHocTs B IpocTpaHcTse” H 1 H 1 H ‘
|36 HYron MEX]Y TIPSMBIMH B IPOCTPAHCTBE H 1 H H ’
|37 HYron MEXly IPSIMBIMU B IPOCTPAHCTBE H 1 H H |
|38 HYron MEX]Y TIPSMBIMH B IPOCTPAHCTBE H 1 H H ‘
|39 HHepHeHILI/IKyJ'IHpHOCTB MPSIMOM ¥ TIOCKOCTH H 1 H H |
|40 HHepHeHILI/IKyJ'IHpHOCTB MPSIMOM ¥ TIOCKOCTH H 1 H H |
|41 HHepneHmeymlpHocn) IIPSIMOM U TJIOCKOCTHU H 1 H H ‘
|42 HHepHeHILI/IKyJ'IHpHOCTB MIPSIMOM ¥ TUIOCKOCTH H 1 H H |
|43 HHepHeH}_‘LI/IKyHHpHOCTB MPSIMOM U IJIOCKOCTH H 1 H H ‘
|44 HHepHequ/IKynﬂp Y HAKJIOHHAsI H 1 H H ’
|45 HHepneH}menﬂp Y HAKJIOHHAA H 1 H H ’
|46 HHepHequ/IKynﬂp Y HAKJIOHHAsI H 1 H H ‘
|47 HTeopeMa 0 TpEX mepreHuKysIpax (mpsmas u odpatHasi) H 1 H H ’
|48 HTeopeMa 0 TpEX MepneHIuKyJsipax (mpsmas u oopatHasi) H 1 H H ‘
|49 HTeopeMa 0 TpEX mepreHIuKysIpax (mpsiMas u oopatHasi) H 1 H H ‘
|50 HTeopeMa 0 TpEX MepneHIuKysIpax (mpsiMas u oopatHasi) H 1 H H ’
51 |[KouTponwHas pabota no teme "lleprneHInKynsIpHOCTE NPSIMOH U 1 1

IJI0CKOCTH"
|52 HYron MEK 1y IPSMO U IJIOCKOCTBIO. JIByTrpaHHBIN YroJl. H 1 H H ‘
|53 HYron MEK 1y IPSMOH U IJIOCKOCTBIO. JIByrpaHHBIN yroJl. H 1 H H ‘
|54 HYron MEXly IPSIMON U TUIOCKOCTBIO. JIByTpaHHbIN yroJ. H 1 H H ‘
|55 HYron MEK 1y IPSMO U INIOCKOCTBIO. JIByrpaHHBIN yroJl. H 1 H H ‘




Ne Tema ypoka ‘ Kosm4ecTBo 9acoB ‘
n/n Bceero|| Kontponbrbie || Ilpakruueckue
paboTHI paboThI

|56 HYron MEXTy IBYMsI ITIOCKOCTSIMHU H 1 H H ‘
|57 HYron MEXy IByMsI IIJIOCKOCTSIMHU H 1 H H ‘
|58 HYron MEXIy IBYMS TUIOCKOCTSIMHU “ 1 “ H |
|59 HyFOJ'I MEXKY ABYMsI TUIOCKOCTSIMH H 1 H H ‘
|60 HyFOJ'I MEXKY ABYMsI IUIOCKOCTSIMH “ 1 “ H |
|61 HHCpHCHI{I/IKyHHpHBIe IJIOCKOCTH “ 1 “ H |
|62 HHepneHm/IKymlpHHe TUIOCKOCTH H 1 H H ‘
|63 HHepneHnHKynﬂpHLIe IJIOCKOCTH H 1 H H |
|64 HHepneHnHKynﬂpHLIe IJIOCKOCTH H 1 H H |
|65 HHHOIL[&I[B OPTOTOHAJILHOM MPOEKIIMH MHOTOYTOJIbHUKA H 1 H H ‘
|66 HHJ‘IOH_IB.,Z[B OPTOrOHAJILHOM ITPOEKIIMU MHOTOYT OJIbHUKA H 1 H H |
|67 HHHOIL[&I[B OPTOTOHAJILHOM MPOEKIMH MHOTOYTOJIbHUKA H 1 H H ‘
|68 HMHororpaHHLHZ yroi. TpexrpanHslif yroiu H 1 H H ’
|69 HMﬁororpaHHHﬁ yroi. Tpexrpanuslii yros H 1 H H |
|70 HMHororpaHHLHZ yroi1. TpexrpanHslif yroiu H 1 H H ‘
|71 HFeOMeTquecxoe MECTO TOYEK ITPOCTPAHCTBA H 1 H H |
|72 HFeOMeTquecxoe MECTO TOYEK MPOCTPAHCTBA H 1 H H |
|73 HKOHTponLHasI pabora "llepneH MKy ISPHOCTD IIIOCKOCTEN" H 1 H 1 H ‘
[74_|[Mpuma 1] | |
75 |[pusma L1 | | |
76 |pusma L1l [ |
[77_|[Mpuma 1] | |
78 |Mpusma L1 | | |
|79 HHapanneneaneL[ H 1 H H |
|80 HHapanneneaneL[ H 1 H H ‘
|81 HHapaumeneHHHen H 1 H H ‘
|82 HHapanneneane;[ H 1 H H ’
83 ||Mmpammza L1 | |
84 ||Mupamza [ | |
85_|[Mupasna (N | |
86 _||Mupammza I | |
87_|Mupamnza |t ] | |
88_||pamza L1 | |
|89 HYcequHaﬂ nupamuzaa H 1 H H ‘
|90 HYcequHaﬂ nupaMuza H 1 H H ‘
91 |[Terpasnp | 1 | | |
[92_][Terpasap N | |
193 _|[Terpasnp | 1 | | |
[94_]Terpasap [ | |




Ne Tema ypoxka

KommuectBo yacos

n/n Bceero|| Kontponbrbie || Ilpakruueckue
paboTHI paboThI
|95 HPemeHHe 3a71a4 H 1 H H ‘
|96 HPemeHHe 3a1a4 H 1 H H ‘
|97 HKOHTpOJ‘ILHaH pabora "MuororpanHuku" “ 1 “ 1 H |
|98 HHOHﬂTHe BEKTOpa Ha IUIOCKOCTU U B IPOCTPAHCTBE H 1 H H ‘
|99 HCyMMa BeKkTOpoB. PazHocTh BekTopoB. [IpaBuiio napamienenumnena. “ 1 “ H |
100 || YMHOkeHue BeKTopa Ha Yuciio. PasiokeHne BeKTopa 1o 06a3ucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OJHOH INIOCKOCTH
|101 HO6o6meHHe U CHCTEMATU3alHs 3HAHUI H 1 H H |
|102 HI/ITOFOBa}I KOHTpOJIbHAs paboTa H 1 H H ‘
|OBILEE KOJINYECTBO YACOB 10 [IPOTPAMME | 102 | | 0 |
11 KJIACC
Ne Tema ypoka ‘ KonmnuecTBo yacos ‘
n/n Bceero|| Kourponsnbie | IlpakTudeckue
paboThl paboThI
‘1 HI[eKapTOBLI KOOPJIMHATHI TOYKH B ITPOCTPAHCTBE H 1 H H ‘
‘2 HJIeKapTOBH KOODPJIMHATBI TOYKH B TIPOCTPAHCTBE H 1 H H ‘
‘3 HI[eKapTOBLI KOOD/IMHATHI TOYKU B IPOCTPAHCTBE H 1 H H ‘
‘4 HBeKTopH B MTPOCTPAHCTBE H 1 H H ‘
‘5 HBCKTOPH B IIPOCTPAHCTBE H 1 H H ‘
‘6 HCJ‘IO)KGHI/IG Y BEIYMTAHHE BEKTOPOB H 1 H H ‘
‘7 HCHO)KGHI/IG Y BBIYMTAHHUE BEKTOPOB H 1 H H ‘
‘8 HYMHO)KeHHe BEKTOpa Ha yncio. ['omoreTns H 1 H H ‘
‘9 HyMHO)KeHI/Ie BEKTOpa Ha 4ucio. [ omoTeTust H 1 H H ‘
‘10 HYMHO)KeHHe BEKTOpa Ha 4ucio. 'omoreTust H 1 H H ‘
‘11 HCKaJBIpHOC MIPOU3BEICHUE BEKTOPOB H 1 H H ‘
‘12 HCKaJmpﬂoe MIPOU3BEJICHIE BEKTOPOB H 1 H H ‘
‘13 HCKaJBIpHOC IPOU3BE/IEHHE BEKTOPOB H 1 H H ‘
‘14 HCKaJmpﬂoe MIPOU3BEJICHIE BEKTOPOB H 1 H H ‘
‘15 HCKaJmpﬂoe MIPOM3BEJICHIE BEKTOPOB H 1 H H ‘
‘16 HHpI/IMeHeHI/Ie BEKTOPHOTO METO/Ia K PEHICHHIO 3a/1a4 H 1 H H ‘
‘17 HHpI/IMeHeHI/Ie BEKTOPHOT'0 METOJIa K PEIICHHIO 3a]1a4 H 1 H H ‘
‘18 HHpI/IMeHeHI/Ie BEKTOPHOTO METO/Ia K PEUICHHIO 3a/1a4 H 1 H H ‘
‘19 HYpaBHeHHe IJIOCKOCTH H 1 H H ‘
‘20 HYpaBHeHI/Ie TJIOCKOCTH H 1 H H ‘
‘21 HYpaBHeHHe IJIOCKOCTH H 1 H H ‘
‘22 HYpaBHeHI/Ie TJIOCKOCTH H 1 H H ‘
‘23 HKOHTpOJ'IBHaSI pabota "KoopauHatel 1 BEKTOpPHI B IPOCTPAHCTBE H 1 H 1 H ‘
1 |

‘24 HHI/IHI/IHI[p.




Ne Tema ypoxka ‘ Konngectso 9acos ‘
n/n Bceero|| Konrponbnbie || ITpakTnueckne
paboThI paboThI

25 || Lmmanp L1 | |
‘26 HKOM6I/IH3HI/II/I UAIMHAPA U TPU3MBI H 1 H H ‘
‘27 HKOM6I/IHaHI/II/I MATAHAPA U TPU3MBI H 1 H H ‘
‘28 HKOM6I/IH3HI/II/I UWIMHAPA U TPU3MBI H 1 H H ‘
29 |Konyc | 1] | |
30_||Konyc L1 | |
‘31 HYceqéHHHﬁ KOHYC H 1 H H ‘
‘32 HYceqéHHHﬁ KOHYC H 1 H H ‘
‘33 HKOM6I/IH3.LII/II/I KOHYCa ¥ IIMPaMHUJIbI H 1 H H ‘
‘34 HK0M6HHauHM KOHYCa U MMHPaMHU/JIbI H 1 H H ‘
‘35 HKOM6I/IH3.LII/II/I KOHYCa ¥ IIMPaMHUJIbI H 1 H H ‘
‘36 HKOHTpoana;I pabora no teme "Humunap. Konyc" H 1 H 1 H ‘
‘37 HCcpepa Y 1map. YpaBHEeHUE Cephl H 1 H H ‘
‘38 HC@)epa u map. YpaBHenue chepsl H 1 H H ‘
‘39 HBsaHMHoe pacnosokeHue cepsl U MI0CKOCTH H 1 H H ‘
‘40 HBSEII/IMHOG PacnosoKeHue chepsl M MIOCKOCTH H 1 H H ‘
‘41 HB3aHMHoe pacnonoxenne chepsl U MIIOCKOCTH H 1 H H ‘
‘42 HMHororpaHHI/IKH, BITMCAaHHBIE B chepy H 1 H H ‘
‘43 HMHOFOFpaHHI/IKI/I, BITMCaHHEIE B cepy H 1 H H ‘
‘44 HMHOFOFpaHHI/IKI/I, BITMCAaHHBIE B cepy H 1 H H ‘
‘45 HMHororpaHHI/IKH, BITMCAaHHBIE B cepy H 1 H H ‘
‘46 HMHOFOFpaHHI/IKI/I, BITMCaHHEIE B cepy H 1 H H ‘
‘47 HMHororpaHHI/IKH, OIMCAaHHBIE OKOJIO C(ephl H 1 H H ‘
‘48 HMHOFOFpaHHI/IKI/I, OTIMCaHHBIE OKOJIO Chephl H 1 H H ‘
‘49 HMHOFOFpaHHI/IKI/I, OTIMCaHHBIE OKOJIO Chephl H 1 H H ‘
‘50 HMHororpaHHHKH, OIMCAaHHBIEC OKOJIO c(hephl H 1 H H ‘
‘51 HTena BpALICHUS, BIIMCaHHBIE B chepy H 1 H H ‘
‘52 HTena BpALICHUS, BIIMCAHHBIE B chepy H 1 H H ‘
‘53 HTena BpallleHNsl, BIMCAHHBIE B cepy H 1 H H ‘
‘54 HTena BpALICHUS, BIIMCAHHBIE B chepy H 1 H H ‘
‘55 HTena BpallleHNsl, BIMCAHHBIE B cepy H 1 H H ‘
‘56 HTena BpallIeHHs], ONMCAHHbIE OKOJIO chephl H 1 H H ‘
‘57 HTena BpALICHUS], ONIMCAHHBIE OKOJIO C(hephI H 1 H H ‘
‘58 HTena BpAICHHs, ONUCAHHBIE OKOJIO C(hephl H 1 H H ‘
‘59 HTena BpaIleHNs], ONMCAHHBIE OKOJIO Cephl H 1 H H ‘
‘60 HKOHTpOIII:HaSI pabora no teme "Tena Bpamenus" H 1 H 1 H ‘
‘61 HO6T>CM tena. PopMyIisl I BBIYUCIEHUS 00BEMA IPU3MBI H 1 H H ‘
‘62 HO6’L€M tena. QopMyIibl 1Sl BIYHCIECHUS 00bEMa IPU3MBI H 1 H H ‘
‘63 HO6T>CM Tena. PopMyIisl I BBIYUCICHUS 00BbEMA TPU3MBI H 1 H H ‘




Ne Tema ypoxka ‘ Konngectso 9acos ‘
n/n Bceero|| Kontponsusie || Ilpaktuueckue
paboThI paboThI

‘64 HO6T>€M tena. GopMyITBl s BEIYHCICHHS 00bEMA TTPU3MBI H H H ‘
65 || @opMynbl AT BEIYKCIEHHUSI 00BEMOB MUPAMU/IBI U YCEUSHHOM

TMUPAMHJIBI
66 || @opMynbl AT BEIYMCIECHUSI 00BEMOB MUPAMUIBI U YCEUSHHOM 1

MUPaAMHJIBI
67 || ®opMyIBI ISt BBIYUCICHHSI 00BEMOB MUPAMUJIBI U YCCUSHHOM 1

MUPAMHIBI
68 ||®opmysl I BRIYUCICHUS 00BEMOB IIMPAMHIBI H YCEUYCHHON 1

MTUPAMHUJTBI
69 ||[DopMyIbl TS BEIMUCICHUS 00BEMOB TUPAMUIBI M YCEUCHHOM 1

MTUPAMHUJIBI
70 ||©opMyITbl [T BEIYHUCICHNAS 00BEMOB TUPAMUIBI 1 YCEUEHHON 1

MTUPAMHUJIBI
‘71 HKOHTpOJ‘IBHaH pabora no teme "O6wemsl Ten. Ilnomans chepsr” H 1 H 1 H ‘
‘72 HO6T)CMI)I TeJ BpalleHus H 1 H H ‘
‘73 HO6T>6MBI TeJl BPaIleHUs H 1 H H ‘
‘74 HO6T>6MBI TeJl BPaIleHUs H 1 H H ‘
‘75 HOGLGMH TEJ BPalCHUS H 1 H H ‘
‘76 HO6’L€MBI TeJl BpallleHUs H 1 H H ‘
‘77 HHJ’IOIHEUZ[I) chepsl H 1 H H ‘
‘78 HHHOIHEUZ[I) cepsl H 1 H H ‘
79 ||[KorTpomnbHas padora o teme "OOvemsbI Ten BpameHus. [Inomans 1 1

chepsr”
80 |[lloBropenue Tems! "KoopauHaThl BEKTOpa HA IIOCKOCTH U B 1

npocTpaHcTae"
‘81 HHOBTopeHHe TeMbl "CKasipHOE TPOU3BEIEHUE BEKTOPOB" H H H
82 |[[ToBrOopeHue TeMbl "YpaBHEHHE IPAMOU, IIPOXOIAIICH Yepe3 1Be

TOYKH"
83 ||[loBropenue TeMbl "Brluncienue yrita Mexay BEKTOpaMH B 1

mpocTpaHcTBe"
84 |[lIpuknaanbie 3anaun 1Mo Teme "OO0bEMBI U IUIOIIAIN TOBEPXHOCTEH 1

ren"
85 ||O6o6maromee nosroperne 11 moHATHI 1 METOAOB Kypca FeOMeTpUr 1

10-11 knaccoB, cucreMaTu3anus 3Hanuil: "IlapauienbHOCTh PSMBIX U

) 10 p p

IJIOCKOCTEH B MpOCTpaHCTBE"
86 ||O6o6maromee moproperue 11 MOHATHII M METOZIOB Kypca TeOMeTpUr 1

10-11 knaccoB, cucreMaTu3anus 3HaHui: "BekTops! B ipocTpaHcTse”
87 ||O6obmaroriee mopropeHue 11 MOHATHI U METOAOB Kypca T€OMETPHH 1

10-11 knaccoB, cucreMaTu3alys 3HaHui: "BekTops! B ipocTpaHcTBe”
88 ||O6oobmaroriee moproperue 11 MOHATHI U METOAOB Kypca T€OMETPHH 1

10-11 knaccoB, cucreMaTu3arys 3Hanui: "O0beM MHOrOrpaHHUKA"
89 ||O6o6maromee nosroperne 11 mOHATHI M METOAOB Kypca TeOMETpUN 1

10-11 knaccoB, cucreMaTu3arys 3Hanui: "O0beM MHOTOrpaHHUKA"




Ne Tema ypoxa KonnuectBo yacos
n/n Bceero|| Kontponsusie || Ilpaktuueckue
paboThI paboThI
90 ||O6obmaromee moBropeHue 11 MOHATHII M METOJIOB Kypca TeOMETpUr 1
10-11 knaccoB, cucreMaTu3arys 3HaHui: "[lnomaayu MIOBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"
91 ||O6obmaromee moBropeHue 11 MOHATHII M METOJIOB Kypca TeOMETpUN 1
10-11 knaccoB, cucremaTu3anus 3Hanuii: "Ilnomaam moBepxHOCTH U
00BEMBI KPYTIIBIX TEN"
92 ||O6ob6maromee mopropeHue 11 MOHATHI U METOJIOB Kypca TeOMETPHU 1
10-11 knaccoB, cucremaTu3anus 3Hanuii: "Ilnomanm moBepxHOCTH U
00BEMBI KPYTIIBIX TN
93 ||O6o6maromee nmopropenne 11 MOHATHII M METOZOB Kypca TeOMETpUr 1
10-11 knaccoB, cucremMaTu3anus 3Hanuii: "Ilnomaam moBepxXHOCTH U
00BEMBI KPYTIIBIX TET"
‘94 HI/ITOFOBa}I KOHTpOJIbHAs paboTa H 1 H 1 H
‘95 HHOBTOpCHI/Ie, 00001LIeHHE ¥ CUCTEMATH3ALUs 3HAHUM H 1 H H
96 |[McTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJb B Pa3BUTHH 1
COBPEMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
97 ||McTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HHKEHEPHBIX X KOMIIBIOTEPHBIX TEXHOJIOTHI
98 |[McTopus pa3BHTHS CTEPEOMETPHHU KaK HAyKH U €€ pOJb B Pa3BUTHH 1
COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
99 ||HcTopus pa3BUTHsI CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HH)KEHEPHBIX X KOMIIBIOTEPHBIX TEXHOJIOTHI
100 |[Mcropust pa3BUTHSI CTEPEOMETPUHN KaK HAyKH U €€ PoJib B pa3BUTHU 1
COBPEMEHHBIX HH)KEHEPHBIX W KOMIBIOTEPHBIX TEXHOJIOTHI
101 |[Mcropust pa3BUTHSI CTEPEOMETPUHN KaK HAyKH U €€ PoJib B pa3BUTHU 1
COBPEMEHHBIX HH)KEHEPHBIX W KOMIBIOTEPHBIX TEXHOJIOTHIl
102 |[McTopust pa3BUTHSI CTEPEOMETPUHN KaK HAyKH U €€ PoJib B pa3BUTHU 1
COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
|OBLIEE KOJIMUECTBO YACOB I10 IIPOTPAMME | 102 | 6 | 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMOBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsTh aKCMOMBI CTEPEOMETPHH M CIEICTBUS M3 HUX NPU PEUICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATHAMU: TMAPAJUIETBHOCT U HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunupoBaTh B3aUMHOE DPACIOJIOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYTPAHHBIA yroj, TpaHU IBYTPaHHOTO YIJIa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAHHHK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHMKOB (IMpamMuaa, HpU3Ma,
' pSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHUS ISt
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TIPAaBUJIbHBIC
MHOTOTPaHHHKH, IPSMbIE U HAKIIOHHBIE TTPU3MBI, ITapaJUICICTTATIE/Ib] )
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYCHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METOJI CIIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIA aITOPUTMaM, TPUMEHSS W3BECTHHIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeIICHHH  CTAaHAAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pacCcTOAHUN MEXAy ABYMs TOYKAMH, OT TOYKH O NPSAMOH, OT TOUKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIUMUCS NPSAMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA aIrOpUTMaM, IPUMEHAS HW3BECTHBIC AHAIUTUYECKUE METOABbI IpH

pellIeHNH CTaHAAPTHBIX MAaTEeMAaTUYECKHUX 3aJad Ha BBIYHCICHUE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MpPUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOLICHUS MEXIY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUAMU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (HUTYPBI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Qurypax, NpeACTaBICHHYIO Ha
yepTrexax U pUCyHKaX
[IpumensTe TeoMerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
NpUMEHEHHS 33J]aHbI B SBHOH (popme
718 [IpumensTh mpocTeilline mporpaMMHBIE CpPEACTBA U BJICKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONydYeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3HPOBATH PEalIbHBIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MTOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallul Ha S3bIKE T'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIMOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pematb ~ MpakTHUYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMEeTPUUECKUX BEITHUUH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: IMIUHJIPUUYECKasi MOBEPXHOCTh, 0Opa3yrolue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMJIMHAP, KOHHYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IIWJIMHIDP, KOHYC, cdhepa u 1map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJT BPALICHHS
6.4 KnaccudunumposaTs B3auMHOE pacroniokeHne chepbl U INIOCKOCTH
OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIapOBOM CIIOI, OCHOBAHME IIAPOBOTO CJOS, BHICOTA IIAPOBOIO
CJ1051, IIIAPOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPUYECKUX TEJI C MPUMEHEHUEM (HOpMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJNIO cdepbl, chepa, BIECAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TLIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMONOOHBIX TEN

6.9

N3o6paxkaTs u3yyaemble (GUTYphl OT PYKH M C TIPUMEHEHHEM IPOCTHIX
YEpTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEYEHHUS TeI
BpalIeHUs

W3Bnekarb, WHTEPHPETUPOBATH M IpPeoOpa3oBbIBaTh WHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U PUCYHKax

[IpumensTh reomeTpuueckre (GaxKThl UIsI PEHICHHS CTEPEOMETPHYECKHX
3aja4, MPEANoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMOnmHATE OEMCTBUS CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BGKTOpa Ha 4YuCIo, O6T)$[CH$ITI), KaKuMunu CBOﬁCTBaMH OHU
o0JrazaroT

HpI/IMeHHTB IMPpaBUJIO MTapaJuICJICIUIICaAA ITPHU CIIOKECHUNU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPJAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3IBCACHHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJly BEKTOpaMH, CKaJISIpHOE IMPOU3BEACHUE, PACKIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
Pemarp mpocreiiine reomeTpuyecKkue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemate 3amauM Ha [0OKa3aTEILCTBO MATEMATHYECKHX OTHOIIECHUA U
HaXOXXJICHWE TEeOMETPHUYECKUX BEIWYMH IO 00pa3laM W aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TNPHU  pEHIEHWHW  CTaHJAApTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3aa4

6.22

IIpuBOoauTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKU3HH, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MOoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3HPOBaTh pealbHbIE




CUTYyallMu U MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHu4ecKu cHopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyalldd Ha S3bIKE T€OMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armnapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud, CBA3aHHbBIE C  HAXO0XJICHUEM
r€OMETPUUYECKUX BEJTMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€E pacnoio;KeHue NMpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, apAJIICIIbHBIC
W CKpelmuBarouiyecs npsMsle. IlapauienpHOCTP MHPSAMBIX UM IJIOCKOCTEW B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIYy NPsSMBIMU B NpocTpaHCTBE. llapamienpHOCTh MIIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOocKOocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenuner,
IIOCTPOCHUE CEUECHUN

HepHeHI[I/IKYHSIpHOCTI) prlMOfI N IUIOCKOCTU: MNEPHCHAUKYIAPHBIC TPAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapajljIeibHbIE U MEPIEHIUKYISPHBIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTH NMPAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEpPHEHIUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEKIAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YIoJ1, JMHEHHBIN yroa IByrpaHHOro yria. [lepneHaukynsp u HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yronpHas
npu3Ma, TpaHU M OCHOBaHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenumnen, npsMOYroiabHBIN Mapaienenumnes] u
ero cpoiictBa. [lupammna: N-yrosnbHas nupamuaa, TpaHU U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUJIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs IIpU3Ma M [paBWIbHAs NHpPaMHUAA,
npaBUiIbHAS TPEYroJbHAs MUpaMHJIa U MPaBWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’lAp, MAOoAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMOM, TUIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMujax, Mapajuielenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IOJTHOM MOBEPXHOCTH MPSIMOMN MPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1no1mans 00KoBOI MOBEPXHOCTH U
IIOBEPXHOCTU IIPaBUJIBHOM NHPaMHIbI, TEOpEMa O IUIOIIAAN YCEUYEHHOW IUPAMUJBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoGubIe Tena B mpocTpancTBe. COOTHOIICHUST MEXKIY TUIOMIAIIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias u ocCk, IJIONIa b OOKOBOH H MOJHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPILMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, OoOpasyromias ¥ OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasyrolue H
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, JuameTp, IUIoHalb MoBepxHocTu cheprl. Baumuoe
pacnosnoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mumHApa 1 KOHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcCaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Napaiienenunena u cieactsus u3 He€. O0BbEM MIMHIPA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY TUIOLIAIIMUA MTOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuiebHO M TEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IPOXOASIIEE Yepe3 BEPIUIMHY), CEUSHHs 1apa

Bexktop Ha miockoctd M B mnpocTpaHcTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBuiio nmapamienenumnena. Pemenue 3aaad, CBs3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHas cucTteMa KOOpAMHAT B HpocTpaHcTBe. KoopauwHatel BekTOpa.
[Ipocreitimne 3amaum B KOOpAMHATaX. YTOd MEXIy Bekropamu. CkaisipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUH TEOMETPUUECKHUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJIbTaTaM O0CBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue Merogamm J0Ka3aTenbCcTB, aNrOpUTMAaMM pELIEHHs 3ajad;
yMeHue (GOpMyIHpOBATH W ONEPHUPOBATH MOHATHAMH: ONpEACTICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeNIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTUBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3aj1a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUW; YMEHHE  OIEepUpPOBATh
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Jid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YyHClle U3 JIPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEepUPOBATH MOHATUSIMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHue onepupoBaTh MOHSATHUSMHU: HATYpaJbHOE YHKCIO, LEJI0E YHUCIIO,
CTEIEeHb C IEJIBIM TI0Ka3aTeeM, KOPeHb HaTypaJIbHOW CTETICHH, CTETICHD C
palMOHANbHBIM MOKA3aTEJIEM, CTENEHb C JEUCTBUTENIbHBIM IOKa3aTelIeM,
gorapuM dUYHCIA, CHHYC, KOCHHYC W TaHI€HC IPOU3BOJBHOTO 4YHCIIA,
OCTaTOK M0 MOJYJII0, PAIMOHAIBHOE YHCIO, WPPAIMOHATBLHOE YHCIIO,
MHOXECTBA HATYpaJIbHBIX, UEJIbIX, pPAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBIITNI 001N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pEIIeHUH 3a/7a4; 3HAKOMCTBO C Pa3JIMUYHBIMU MO3UITHOHHBIMU CHUCTEMaMU
CUHCIICHUS; YMEHUE BBITIONHSATEH BBHIUMCIICHUE 3HAUCHUH U TpeoOpa3oBaHUs
BBIPOKEHHN CO CTETNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUpOBaTh  IMOHSATHUSMU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIAasgs T€OMETPHYECKasi IMPOTPecCHs;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKyppeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe oInepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I DPEILICHHUS MaTeMaTHYECKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKH U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
NEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (yHKIMH, HauOoJiblllee U HaWMEHbIIEe 3HAYCHUS
(GyHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOAUTh ACHUMMTOTHI rpaduka (QyHKIUH; yMEHHUE
BBIUNCIIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; YMEHHME HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJIsi HCCIENOBaHMUS (PYHKIIMA,
HaXOJUTh HAWOONbIINE W HAaUMEHbIINE 3HAUYEHUS (YHKIMHA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaIM3a; IPUMEHATh IMPOM3BOAHYIO ISl HAXOXKICHWUS HAWIydLIEro
pelleHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3aa4ax; HAXOAUTh TUIOMIATU U OOBEMBI (PUTYDP C MOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUS (DYHKIUMHA, JWHEHHas (QYHKUUS, KBaIpaTudHas (QYHKIHA,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTeslbHaAs |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCIOJIb30BaTh Tpa(UKK Uil W3Y4EHHs MPOLIECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; U300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 3aaud U3 O0JIAaCTH YNpaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYEHHOE pELIEHUE U
OLICHUBATh TMPaBJONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJEINPOBAThH
peaNbHbIE CUTYallMM HAa S3bIKE MAaTEMAaTHUKH; COCTAaBJIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaMMEHbBIIIee 3HAUYEHUs, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHue H3BJEeKaTh, WHTEPIPETHPOBATH
uH(OpMalKIO, IPEJCTABICHHYIO B Ta0lMLaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHBIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMUIl W  JAMarpamMM; HCCIEA0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/OB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu McCIel0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIM ONBIT M CIy4ailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUUecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSTHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPacCOpedeNieHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, IMOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACHpE/ICICHH; yMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpPEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCENT B TPUPOTHBIX M OOLIECTBEHHBIX SBICHHUAX; YMEHHE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TNEpPeCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUHN YIoJl, IBYTPaHHBII
YToJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPAIIIETbHOCTh U
MEPIECHANKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIOJIb30BaTh MPHU PEIICHUU
3a1a4 u3ydyeHHbIe (DAKTBl U TEOPEMBI IUIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJENIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBarh MOHATHSAMH: IUIOHIANb (QUIYpbl, 00BEM (QUTYpHL,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, map, cdepa, miomians chepsl, IUIOMmaib
MIOBEPXHOCTU NHUPAMHUbI, NPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesienuIeaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTb CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAHHUKH, (GUTYPHl M HOBEPXHOCTH
BpAICHHS, UX CCUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBI MEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B INIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, Mon0o0HBIe (UTYPBI; yMeHHue
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TIPH
peUIeHUH 3ajady; HaXxOAUTh TI'€OMETPUYECKHE BEIWYMHBI (JJIHMHA, Yrod,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peajbHOM KM3HM; YMEHHE BBIUUCIATH T'€OMETPHUYECKUE BEIUYHHBI
(mHA, yromy, IUIOMIA[b, OOBEM, IUIONIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydyeHHble (QOPMYJIBI U METOJbl, B TOM YHUCIE: IJIOIAAb HMOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
IOPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

12

13

VYmenune ONEprUpOBaTh MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIrOJI MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHU TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMCcTOB

YMeHne BeIOMpATh MOAXOMSIIAA METOJT TS PEIISHU 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKU B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; yMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOJUTH MIPUMEPHI MATEMATUUYECKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhsle u nensie yncna. [IpusHaku JeTMMOCTH LEbIX YHCeI

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBUs ¢ apu(MeTHIeCKuMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 11enbIM nokaszareneM. CTeneHb ¢ pallMoOHalbHBIM IIoKa3aTesneM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJIbHbIE JOrapHUPMbI

JeiictButenpHble uucina. ApupMmeTHyeckue onepanud C  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUla OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Lenbie n 1poOHO-parMOHANBHEIE YPaBHEHHS

2.2 HppanuonanbHble ypaBHEHUS

2.3 TpuronomeTpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpudeckre HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHUN M HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OnpeaenuTe b MaTPHIIbI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ysxmumn. B3ammnao oOpartHbie

3 ¢ynkuuu. YétHeie n HeuéTHbIe pyHKuuu. [lepuoguueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuHUMyMBbl (yHKIuH. HambGonbliee u HauMeHbllee 3Ha4YEHHE
(GYHKLNU HAa IPOMEKYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapuKu
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoaHbIe SIEMEHTAPHBIX (HYHKINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. Murterpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI
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