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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIO
obmiero o0Opa3zoBaHUsl, TAK KaK 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  U3YYEHUU
O0y4arolMMUCs MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PEILICHUH T'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbu3nyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecleYeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEIHOTO MPO(heCcCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aayaMu Kypca TE€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHHE TMPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHre  yMEHUS ~ BIAJECTh  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaXx M UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€jla BpallCHUs, KOHCTPYUPOBATh TI€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJECTh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
peleHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJICKTYAJIbHBIX U  TBOPUYECKUX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (HyHKIIMOHATBLHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHUSI pPaclo3HaBaTh MPOSIBIICHUS TEOMETPUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMii, HUCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEpIIPETALUY MOJTYYCHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBistorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpOBHE OOyYEHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpIKATEIbHBIM JUHUSIM Y4EeOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbI, pacHpeeEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU MOCIIEI0OBATEIBHO U MOCTYINATENbHO, C
COOJII0JIEHNEM MPUHLIUIIA MPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSS U YIITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISET:

co3maTh  ychmoBus  juis auddepeHunaniu 00ydeHHSs,  MMOCTPOCHUS
WHIUBUIYAbHBIX — 00pa3oBaTElIbHBIX MporpamMm, OOeCHeyuTh yriayOJaeHHoe
M3YYeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIIMUXCA K TMPOAOKCHUIO HW3YYEHUS MATEMAaTUKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Hezaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpeCcCeKaroluecs,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, H300paKEeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijieIbHBIX IIJIOCKOCTEH. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEUYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IIJIOCKOCTEW:  NPU3HAK  IEPIEHIUMKYJSAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIApax.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yria. TpEXTpaHHbI U MHOTOI'PDaHHbIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MBbI, OOKOBAsI U MOJHAS TOBEPXHOCTh MPHU3MBI.
[lapannenenunen, OPAMOYTOJbHBIA — IMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTy Ha DIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas W yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHen
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajid, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHOW MMPAMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHUMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTopsbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE MW IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PAa3jIOKEHHH BEKTOpa IO TpEM
HEKOMIUTaHApHBIM  BekTOopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvst: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaleHUS:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUAbl U KoHyca. OO0BEM 11apa U MIapoOBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAaHHAas OKoJo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
mwiockocThlo. Kacanune mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOECKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OTtoOpakenus. [[BukeHUs W paBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHECHTpaJIbHAasl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHHWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE JAYXOBHBIX LIEHHOCTEW POCCUHUCKOr0 Hapoja, cpopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3uYHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBO€E BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccnr u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM Ui pelieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHWMAaHHE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOW Kak CpPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOCKTHYI0 W WCCIEI0BATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIGHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble ornyeckue AefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXIy MOHATUSAMH, (POpMyIUpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oOBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKHU, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh Hauboyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
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, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOMPOC U IS PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaJAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHHSI, SCHO, TOYHO, TPAaMOTHO BBIp@XXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auu,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOU CYXKICHUSA C CYXIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QoOpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe JeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENHHON  pedIeKCMH KakK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTAaTOB, BIAICThH
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJCHHBIX OIMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAMBUIYaJTbHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1eJdb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisirh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXAAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoOBbIX (opMax paboThl (00CYXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIEHAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOEr0 BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOJCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kinacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CICACTBUSA U3 HUX TPU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIy MNPsIMOM U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIIOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIICHUW U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
[IpU PEIICHHN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CpEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPHIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YUYCHHbIC MOHSATUSA B
npolecce IMOMCKAa PpEelIeHHs] MaTeMaTH4ecKd  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKUE 3a/1ayd,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIHHIPUICCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYICHHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHMUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TUIOCKOCTSIMHU, BBIYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWI)KEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpalleHUs MpHU
MMapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHUMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS LUIUHIPA
(mapajienbHO U NEPHEHIUKYISPHO OCH), CEYEHUS KOHYca (MapauiebHbIe
OCHOBAHMIO M MPOXOSLIUE YePE3 BEPIIMHY ), CEUEHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOH
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHATh TeoMeTpuueckre (aKThl IS PEIICHHUS CTEPEOMETPUUCCKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOX/JICHUE T€OMETPUUECKUX BEITUYMH;

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

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
AQHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALUU, IPUMEHATh U3YUCHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTteMaTU4ecku  C(OpPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTYyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpEACTaBleHUs 00 OCHOBHBIX AdTamax pPa3BUTHUS TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3/iesioB U TeM Koumectso gacon JuaekTpoHHbIe (HU(pPOBbHIE)
n/n NMPOrpamMMbl Bcero Konrpoursre o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 BBeneHue B crepeoMeTpurio 23 1
) B3aumHoe pacnonoxeHue npsmMbix B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTD MPSAMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepneHz[mfynﬂpHocn. MPSIMBIX U )5
IJIOCKOCTEH B MPOCTPAHCTBE
Yriel 1 pacCTOsTHUS 16 1
MHororpaHHuku 7 1
Bexkrops! B IpocTpaHCcTBE 12
2 HOBTOPGHI/IC, 000011IeHNe U cUcTeMaTU3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoanuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBbHIE)
Ne i/ KoHnTpoJbHbie
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpEHME, 0000IICHUE 1 15 |
crucTeMaTu3alus 3HaHUI
3 O0bEéM MHOTOTpAaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 |
KPYTJIbIX TEJ
6 JIBrKeHUS 5 1
7 [ToBTOpEHME, 0000IIICHUE 1 17 )
cHucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne ni/m Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposbHbie padoTsl

OcHoBHbIE TIpaBUIIa U300pPAKEHUS HA PUCYHKE
1 IJIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKA, MpsMas,
IUIOCKOCTB, MPOCTpaHCcTBO. OCHOBHBIE NpaBuia
2 M300pakKeHHs Ha PUCYHKE ITIOCKOCTH,
NapaJuIeJIbHBIX NPAMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

[TonsTHs: nepecexkarouecs MIOCKOCTH,
3 nepeceKaroIyecs npsmasi 1 miIocKocTh;
MOJIYITPOCTPAHCTBO

IlonsTus: NepeceKaromuecs 1mI0CKOCTH,
4 Mepecekaromuecs npsamas U rmiIoCKOCThb;
MOJIYIIPOCTPAHCTBO

MHoOrorpaHHHKH, U300payKEHHE TPOCTEUTITHX
5 NPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYOLTIX
00BEKTOB

MHororpaHHUKH, H300paKeHUE TMPOCTEUIITNX
6 MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3
HHUX

8 AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3




HHX

AKCHOMEI CTCPCOMCTPHUH U IICPBBIC CICACTBHUA U3
HUX. CriocoOsI 3ajaHKs IPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS TPSIMBIX U
IJIOCKOCTEM

10

N306paxkenue ceueHuit nupamuibl, Kyoa v Ipu3Msl,
KOTOpbIE IPOXOAT yepe3 ux pédpa. M3o0paxenue
nepeceyeHust MOJIy4YeHHbIX IIOCKOCTEH.
PackpammBanue NOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

11

N300paxeHne cedeHunit mupamubl, Kyoa v MpU3MblI,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
NepEeCceYCHMsI MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue nocTpOECHHBIX CEYCHUIN pa3HBIMHU
[IBETaMHU

12

N3o06paxkenune ceueHuit nupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
NepecedeH sl MOTYYEHHBIX IIJIOCKOCTEH.
PackpaimBanyie NOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

13

N300paxeHne ceyeHn i MupaMuIbl, Ky0a ¥ IPU3MBL,
KOTOpbIE MPOXOAT yepe3 ux péopa. M3o0paxenue
niepecevyeHus MOTyYeHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUIN PA3HBIMHU
OBE€TaMU

14

Mertoz crieoB i TOCTPOCHUSI CEUCHUN

15

Merton crenoB i mocTpoeHust ceuenuid. CBoCTBa
MIEPECEUECHNM MPSAMBIX U INIOCKOCTEN




16

Mertopn cnenoB aiis noctpoenust ceuenuid. CBoiicTBa
IIEPECCUCHUM NPAMBIX U INIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamue, Kyoe o Tpém
ToukaMm Ha péopax. Co3naHue BHIHOCHBIX YePTEKEH
Y 3aIIMCh 111ar0B ITOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe o Tpém
ToukaM Ha péopax. Co3aHue BBIHOCHBIX YepTexel
U 3aIKCh I1aroB NOCTPOCHUS

19

[TocTpoeHue ceueHuii B mupaMuie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTekKeH
U 3aIUCh I11ar0B MOCTPOCHHUS

20

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3qaHKe BHIHOCHBIX YepTexKe
Y 3aIKCh MI1aroB OCTPOCHUS

21

[ToBTOpenue mianumeTpun: Teopema o
PONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

22

[ToBropenue mmanumerpun: Teopema Menenast.
PacueTsl B ceueHNAX HA BEIHOCHBIX YCpTeIKAax.
Hcropus pasBUTHS INIAHUMETPUU U CTEPEOMETPUHU

23

KonTponbHas pabora "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

Bzammnuoe PACIIOIIOKCHHUEC MTPAMEBIX B IIPOCTPAHCTBE.
CKpCH_II/IBaIOIJ_II/IGCSI MpsMBIC. HpI/ISHaKI/I
CKPCIIUBAOIHNXCA IPAMBIX. HapaHHCHBHLIC
MMpAMBIC B IPOCTPAHCTBC

25

TeopeMa 0 CyIlIEeCTBOBAHUM U €IUHCTBEHHOCTH
IIPSAMOM NapAIIJIEIbHONW JAaHHOU MPSIMOH,




MPOXO/ISIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXalen Ha TaHHOUW npsMon. Jlemma o
NEPCCCUCHN U ITapaJlJICJIbHBIX MIPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex MpsAMBIX. Teopema o TpEx
IapaJuleIbHBIX IPsAMBIX. TeopeMa o
CKPEILMBAIOIINXCS IPAMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE
CBOICTBA MapaylIeIbHOTO MPOEKTUPOBAHUS.
N3o0paxenue pa3HbixX GUTyp B MapajiebHON
MPOEKIIUU

28

L[eHTpaJ'IBHaSI IMPpOCKI M. Yronc COHAaITpaBJICHHBIMHA
CTOpOHaMM. VYroa MCKAY MPSAMBbIMHA

29

3aauu Ha JOKa3aTeNbCTBO U UCCIEeI0BaHHUE,
CBSI3aHHBIE C PACIIOJIOXKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[ToHsTHA: MapaJIENTbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpaHcTie. [Ipu3Hak mapamienbHOCTH MPSAMOU U
miockocT. CBOMCTBA MapaJIEIFHOCTH MPSAMOU U
IUIOCKOCTH

31

FGOMeTpI/I‘-ICCKI/Ie 3aJa494 Ha BBIYHMCJICHUC U
A0Ka3aTeJIbCTBO, CBA3AHHBIC C MMAPATIJICIIbHOCTBIO
MIPSAMBIX U IUIOCKOCTEM B IIPOCTPAHCTBC

32

[TocTpoeHue ceueHus, MPOXOAALIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEkKE U NapajlIeIbHOIO APYyTron
npsiMoil. Pacu€r oTHOLIEHMI

33

[TapannenbHas NpoeKIys, IPUMEHEHUE IS
MOCTPOCHMS CeUeHUH KyOa 1 nmapajsienenunesa.
CaolicTBa napasuienenunena u Npu3Mbl




34

[Tapannensuble nnockoctu. Ilpusnaku
[apaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 napajIeIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOSIICH uepe3 TOUKY, He
MPUHAISKALTYIO TAHHOU IJIOCKOCTH U CJIEJICTBUS
13 HeE

36

CBolicTBa napauiesIbHbIX INIOCKOCTEMR: O
NapauIeIbHOCTH MPSIMBIX TIEPECEUCHUS MPU
NepeceYeHH JIBYX MapaijiebHbIX IIOCKOCTEH
TpeTbeit

37

CaolicTBa napasuieabHbIX MIOCKOCTEN: 00 0Tpe3kax
MapauIeIbHBIX IPSIMbIX, 3aAKIIOUEHHBIX MEXTY
napauieIbHBIMU TUIOCKOCTSAMH; O TIEPECCUCHUH
MPSIMO# C IBYMS MapajuIeIbHBIMU TIJIOCKOCTSIMU

38

[MToBTOopenne: Teopema IIndaropa Ha mIockocTn

39

[ToBTOpEHUE: TPUTOHOMETPHSI IPSAMOYTOJIIBHOTO
TPEYroJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

41

Brruucnenue aMH OTPE3KOB B Ky0Oe U
NPSIMOYTOJIBHOM TTapaJuIeyIeTnIIe/ie

42

[lepneHAMKyYISIPHOCT MIPSAMOM M TUNIOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IIJIOCKOCTH

43

[lepneHAUMKyYISIPHOCT MIPSAMOM M TUNIOCKOCTH.
[Ipu3Hak neprneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

44

TeopeMa 0 CYIICCTBOBAHUU U CAMHCTBCHHOCTHU




IIPSIMOM, POXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHAUKYIIAPHOH K INIOCKOCTH

[ImockocT U NEpHEeHIUKYIIIPHBIE UM NIPSMBIC B

s MHOTOT'paHHHKaX

46 [TnockocTH U epHeHANKYISIPHBIC UM MIPSIMbIC B
MHOTOT'paHHHKaX

47 [epnienaukynsap u HakinoHHas. [Toctpoenue
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO

43 [eprienaukymnsap u HakinoHHas. [Toctpoenue
HEepHEHINKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsApax (mpsmas u
obOpatHas)

50 Teopema o Tpéx neprneHaAnKyspax (npsmas u
obOparHas)

51 VYron Mexy CKpelBaroIIUMUCS NPSIMBIMU

5 [Touck neprneHAnKyYISAPHBIX TPSIMBIX C TOMOIIIBIO
HEepHEHIUKYIAPHBIX TNIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceuenuii kyoa, mpu3Mbl, IPaBUIbHOM
NUPaMU/IbI ¢ TIOMOIIBIO0 OPTOTOHAIBHON MPOEKIINU

55 [TocTpoenue ceuenuii kyoa, mpu3Mbl, IPaBUIbHOM
NUPaMU/IbI C TTIOMOIIBIO0 OPTOTOHAIBHON MPOEKIIUU
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIHHO

56 miockocTH. [Imockoctu cummerpuil B
MHOT'OI'paHHHKaX

57 [Ipu3Hak nepneHauKyIIpHOCTH NPSMON U

IJIOCKOCTH KaK CJICACTBHUEC CUMMETPUHN




[IpaBunbHBIE MHOTOTpaHHUKU. Pacy€r paccTossHui

58 OT TOYKH J0 INIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTossHui
OT TOYKH 10 INIOCKOCTH

60 Crioco0ObI ONyCTUTh MEPIEHAUKYIAPBI: CAMMETPHS,
CIBUT TOYKH I10 NTAPAJLICIBHOMN NPAMOU

61 CnBur no HenapasieabHON IPSIMON, U3MEHEHUE
paccTosHu

& KonTtponpHast padora "B3anmHoe pacroyioxeHue
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"
[ToBTOpEeHuE: yroyi Mexay NpsAMbIMUA Ha IJIOCKOCTH,

63 TPUTOHOMETPHSI B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 IToBTOpEHME: YrOI MEXAY CKPEIIMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTpryeckue METOABI BEIUNCICHUS YIIIa MEX Y
IPSIMBIMU B MHOTOTPaHHHMKaX

66 JIByrpansslii yroa. CBONCTBO JMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67 [TepnienqukynsapHele miockoctu. CBoiicTBa
B3aUMHO MEPIIEHANKYISPHBIX IIJIOCKOCTEN
[Ipu3Hak nepneHMKyISpHOCTH MIJIOCKOCTEN;

68 TeopeMa O IPsIMOM MepecedeHns IByX INIOCKOCTEN
NEePIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH
[TpstmoyToNbHBIN Napaienenumnes; Kyo;

69 WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenuIe1a

70 Teopema o0 qMaroHany NpsMOYTOIbBHOTO




napajiejenuicaa u CJICaACTBUC U3 Hee

CrepeomeTpuuecKue 1 NpUKIaIHbIC 33]1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM MPSIMBIX
U IUIOCKOCTH
IToBTOpEeHME: CKpenuBaromuecs npsiMole,

72 IapaJuleIbHbIE INIOCKOCTU B CTaHIAPTHBIX
MHOT'OTpaHHHUKaX
[Tapa mapajinenbHbIX IJIOCKOCTEN HA

7 CKPEIIMBAIOIIUXCS IPAMBIX, PACCTOSIHUE MEXKAY
CKPEILHBAIOIIUMHUCS IPSIMBIMU B IIPOCTBIX
CUTYaLUsAX

74 Paccrostne OT TOUKM 10 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUVIOCKOCTH
Boruncnenue pacCcTosHAN MEXIY

75 CKPEIIHBAIOIIUMHUCS MIPSMBIMU C IIOMOILBIO
NEPNEHAUKYJISIPHON IIIIOCKOCTH
TpéxrpaHHslil yroi, HEpaBeHCTBA I TPEXTPAHHBIX

76 yrioB. Teopema IIudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOIO yIila

77 DneMEeHTHI CPepUIECcKOil reOMETPHUH:
reoIe3NYeCKUe JTMHUN Ha 3eMIIe

78 KonTponbhas pabota "Yrisl u paccTostHUS"

79 Cucrematuzanus 3HaHUN "MHOTOTpaHHUK U €T0
JJIEMEHTHI"

80 IMnpamupa. Buael nupamun. [IpaBunbsHas nupamuna

21 [Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBL.
IIpaBunpHas npuzma

82 [IpssMolt mapanenenunen, NpsMoyroIbHbIN




napajJiesienume, Kyo

83 Boinykinblie MHOrorpanHuku. Teopema Oitiepa 1
24 Boinykinble MHOrorpanHuku. Teopema Jiniepa. |
[IpaBunbHBIE U TOTYPABUILHBIE MHOTOT PAHHUKU
85 KonTtponbHas padora "MHOrorpaHHUKT" 1
86 [TonsiTHE BekTOpa HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 IIpaBuio napannenenumena 1
90 YMHOKEHME BEKTOPA HA YUCIIO 1
01 Paznoxenue BeKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE |
JeKaIlKX B OIHOM IIIOCKOCTH
92 CkansipHo€ pOU3BEICHUE 1
93 Brruucnenue yria Mexay BEKTOpaMu B |
POCTPaHCTBE
94 ITpocreiimune 3agaun ¢ BEKTOPaMH 1
95 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
96 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
97 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1
98 O06o0011eHre U cucTeMaTH3alus 3HaHUN 1
99 O06o0011eHe U cucTeMaTU3alus 3HAaHUN 1
100 Wrorosast KoHTpoJbHASA paboTa 1
101 Wrorosast KoHTpoJbHAS paboTa 1
102 O06o0011eHre U cUcTeMaTU3alus 3HAaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka
Bcero KonTpoJsbHbie padoTsl

| IToBTOpenue Tembl "KoopiuHaTel BEKTOpa HA 1
IJIOCKOCTH U B IPOCTpaHCTBE"

) [ToBTOpenue Tembl "CkansipHoe IPOU3BEICHUE 1
BEKTOPOB"

3 IloBTOpeHue Tembl "BbrunciieHne yriia Mexay 1
BEKTOpaMH B IPOCTpaHCTBE"

4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"

5 VYpaBHeHHE ILIOCKOCTH, HOPMajlb, YyPaBHEHUE 1
IJIOCKOCTH B OTpE3Kax

6 YpaBHEHME MIIIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1

2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHKE

9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE |
IPOrpaMMHUPOBAHKE

10 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexy I
MPSIMBIMU B MHOTOTPaHHUKAX

1 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexy I
IUIOCKOCTSIMU B MHOT'OTPaHHUKAaX

12 ®opmysa pacCTOSIHUSI OT TOUKH JI0 TNIOCKOCTHU B 1

KOOpAMHATAX




HaxoxaeHnne paccTostHui OT TOUYKHU 0 TVIOCKOCTH B

13 KyOe

14 HaxoxeHne paccTosiHui OT TOYKHU 10 TIJIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIC

15 KonTponpHas padora "AHanutuueckas reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHHIE
MHOTOIPaHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB

13 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MJIOCKOCTH, TEPECEYCHUS IPSIMBIX U TIIOCKOCTEH

19 [TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:
napajuieIbHbIe CeUeHUs

20 [TapamienbHbIe IPsSIMBIE U IIJIOCKOCTH: PACYET
OTHONIECHUM

)1 [TapamienbHbIe TPSIMBIE U TFIOCKOCTH: YTJIBI MEXKITY
CKPELIMBAIOIINMUCS TPSIMBIMU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

” CTaHJapTHbBIE NAPhl MEPIEHIUKYISPHBIX
MJIOCKOCTEN U MPSMBIX, CAMMETPUHU
MHOTOTPAaHHUKOB

3 [lepnenauKynsipHbIEC TPSMBIE U INIOCKOCTU: TEOpEMa
0 Tpex MEePNEeHIUKYIsApax

24 [lepnienquKysipHBIE MIPSMBIE U TJIOCKOCTHU:
BBIYHCIICHHS] IJTHH B MHOTOTPaHHUKAX

)5 [ToBTOpEeHuE: MIOLAAN MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAICH, COOOpaKeHUs TOA00H S

26 [ToBTOpEHME: TUIONTAAN MHOTOYTOJIEHUKOB,

(bOopMyIIBI TS TUTOIIAICH, COOOpaKEHUS TTOA00HUS




HOBTOp CHUC: TJIOIIaA MHOI'OYT'OJIbHUKOB,

27 dbopMyIbI UTs TUI0IIAeH, COOOpaXkeH s Mo100us
Inomany ceyeHnii MHOrOTPaHHUKOB: IUIOLIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noa00us
Ilnomany ceyeHnii MHOrOrPaHHHUKOB: TUIOLLAIA

29 MOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOpasKeHUs
nmonoous

30 KoHntposbhas padota "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O061éM Tena. O0beM MPSIMOYTOIBHOTO
napasuieNienumneia

1 3agauu 00 yBOeHHHM Ky0a, 0 KBagpaType Kyoa; o
TPUCEKIUH yIiia

33 CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE C 00bEMOM
MPsIMOYTOJILHOTO Tapasiiesenurnea

34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BHIYHCICHUEM
00BEMa MPSIMOYTOIBHOTO MapaljieNenuneaa

35 O06BEM npsMOi IPU3MBI

36 CrepeomeTpuuecKue 3a/1auu, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI

37 [IpuknanHbie 3a1a4u, CBsI3aHHBIE C 00BEMOM
PSAMOM TIPU3MBI
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaita. O6béM HaKIIOHHON
TIPU3MBI

39 Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

onpenenéHHoro uuaterpanga. OobEM mupaMu bl




®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB

40
OUpaMUJI ¢ OOIIUM YTIIOM

41 ®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB
OUpaMUJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHbIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHuuecKre 3aJJaui, CBA3aHHBIE C
00BbEMaMH TUPAMHUIBI

44 [Ipuknanueie 3anauu no teme "OO6bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBbI

45 [Ipuknanueie 3agauu no teme "OO6bEMBI TET",
CBsI3aHHBIE C 00BEMOM HPAMU/IBI

46 [Ipumenenune 00bEMOB. BerunciaeHue paccTossHUs
JI0 MIJIOCKOCTHU

47 Konrtponsnas padora "O6bEM MHOrOrpaHHuka"

43 [{umHApuYecKas MOBEPXHOCTh, 00pa3yrolIye
LWIMHIPUYECKON TOBEPXHOCTH

49 Humuuap. [psamon kpyroson nununaap. Inomans
MOBEPXHOCTH LIWJINHIPA

50 Konnueckasi moBepXHOCTb, 00pa3yromye
KOHUYeCcKol noBepxHoctu. Konyc

51 CeueHne KoHyca IJIOCKOCTBIO, TapaJIEIbHON
IJIOCKOCTH OCHOBAaHMS

57 VYceuénnslii konyc. M300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaaps GOKOBOI MOBEPXHOCTHU U MOJTHON

IMOBEPXHOCTHU KOHYCA




[Tnomans OOKOBOI MOBEPXHOCTH U TTOJHOM

>4 IIOBEPXHOCTU KOHYCa
CrepeoMeTpHuuecKre 3aJa4i Ha J0Ka3aTeIbCTBO U
55 BBIUMCJIEHHUE, TOCTPOCHUEM CEUEHUN LUINHIPA,
KOHyca
CrepeoMeTpuuecKre 3aJaui Ha J0Ka3aTeIbCTBO U
56 BBIYHUCIICHHE, IOCTPOCHUEM CEUEHUH LIMINHPA,
KOHYycCa
57 [Tpuknaanble 3aauu, CBA3aHHbIE C IUIMHIPOM
58 [Tpuknaanble 3aauu, CBA3aHHbIE C IUIMHIPOM
59 Cdepa u map
[lepecedenue chepsl u mapa ¢ IIOCKOCTHIO.
60 Kacanwue mapa u cdepsl m10ckocThio. Bua u
u300pakeHue mapa
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdeps! miockoctsio. Bua u
n300pakeHue mapa
62 VYpasuenue chepsl. [Inomans chepsl u e€ gacren
63 Cummerpus chepsl 1 mapa
CrepeoMeTpHuuecKre 3aJaui Ha J0KA3aTeIbCTBO U
64 BBIUHCIIEHHE, CBSI3aHHBIE CO chepoit 1 mapom,
MIOCTPOECHUEM UX CEYEHHH MJIOCKOCTBIO
CrepeoMeTpHuuecKre 3aJaul Ha JOKA3aTeIbCTBO U
65 BBIUMCJIEHHE, CBA3aHHbBIE CO CPEpOoil U 1apom,
MOCTPOCHUEM UX CEYEHUH MIO0CKOCTHIO
66 [Tpuxnanueie 3a1a4n, cBI3aHHbIE CO chepoit U
rapom
67 IToBTOpEHME: OKPYKHOCTH Ha MNIOCKOCTH,




BBIYUCJICHUA B OKPYKHOCTH, CTAHJAPTHBIC HOZ[O6I/ISI

Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUS U

08 MHOTOTPaHHUKOB

69 3anauu o reme "Tena u MOBEpXHOCTH BpalieHus"

70 3anauu o reme "Tena v MoBEpXHOCTH BpalieHus"

71 KonTtponbHast padota "Tena 1 moBepXHOCTH
BpanieHus"

7 O0béMm mmmHIpa. Teopema 06 00bEME TPAMOTO
UIHHIPA

7 Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuaterpaiga. OobpéM KoHyca

74 [Tnomraau 60KOBOY U TIOTHON TTOBEPXHOCTH KOHYCA

75 CrepeoMeTpHUECKUE 3a]]a9d, CBI3aHHBIC C
BBIYMCIICHHEM 00BEMOB IMIIMHPA, KOHYCa

76 [Tpuknanueie 3agaun mo Teme "OO0bEMBI U TIIIOMIATN
noBepxHocrel Ten"

O0nEM mrapa u mapoBoro cekropa. Teopema 00
00béme mapa. [lnomans cdepsr.

77 CrepeoMeTpuuecKre 3aa4u, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMOB I1apa, IapOBOTO CErMEHTa
U I1apOBOT0 CEKTOpa
[Ipuknanneie 3aaauu o Teme "OO0bEMBI TN,

78 CBsI3aHHBIE C 00BEMOM IIapa U TIIOMIAAbI0 Cephl.
COOTHOIIICHHS MEXTy TUTOIIAIMHU TIOBEPXHOCTEH H
00BEMaMHU TOOOHEIX TEI
[TooOHEIE Tena B mpocTpaHCcTBe. I3MeHEeHHE

79 00béma npu mogoouu. CrepeoMeTpuUuecKue 3a1a9H,

CBsI3aHHBIE C BEIYHCIIEHHEM 00BHEMOB TEJI U




IJIOIIAeH TOBEPXHOCTEN

80

KonTponsHas padora "[1nomanu moBepxXHOCTH U
00BEMBI KpyTJbIX TEN"

81

JBuxenust npocrtpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHcTBO (uryp. Odure cBoiicTBa
IBIDKCHUN

82

Buabl 1BrukeHH: TapauiesIbHbIN IEPEHOC,
LEHTPAJIbHAS CHMMETPUS, 3€pKajbHAsi CAMMETPHS,
MIOBOPOT BOKPYT MPSIMOI

83

[IpeoOpazoBanus noxoodwus. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC JIBUIKCHUA

85

KoHnTtposbHas padota "BekTopsl B mpocTpancTse”

86

O6o06matoiee moBTopeHue 11 MOHATHI B METOIOB
Kypca reomerpun 10—11 kmaccoB, cucremaTuzanus
3HaHui: "[lapanienbHOCTh IPSMBIX U IVIOCKOCTEN B
npocTpaHcTae”

87

O6o6maromiee nopropenue 11 MOHATHII U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHMii: "BekTopsl B mpocTpaHcTBe"

88

O6o06matomiee moBTopeHue 11 MoHSITHIT 1 METOIOB
Kypca reomerpun 10—11 xmaccoB, cucremaTuzanus
3HaHWil: "BekTopsl B mpocTpaHcTBe"

89

O6o06matomee moBTopeHue 11 MOHITHIT B METOIOB
Kypca reomerpun 10—11 xmaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOTrpaHHUKA"

90

O6o06matomee moBToperue 11 MOHITHIT B METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus




3HaHwuii: "O0beM MHOTOTpaHHHKA"

91

O6o6maromee nopropenue 11 MOHITHIA 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cucremaTuzanus
3Hanuil: "Ilnomany noBepxHoCTH 1 00BEMBI
KpYIJIbIX Ten"

92

O6o6maromee noproperue 11 MOHITHIA 1 METOIOB
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHui: "[lnomaay moBEepXHOCTH M OOBEMBI
KpyTJbIx Ten"

93

HtoroBast KOHTpoINbHAs paboTa

94

HToroBast KOHTpoJNIbHAs paboTa

95

[ToBTOpEHHE, 0000IICHUE U CUCTEMATHU3 A
3HAHUU

96

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYyKH U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U ee
POJib B pa3BUTHHU COBPEMCHHBIX WHKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

98

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPHUN KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPHUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI




Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€

101 POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOT Ui
Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€
102 pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U 1
KOMIIbIOTEPHBIX TEXHOJIOTHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OrnepupoBath MOHATUSIMH: TOUKA, MPAMasi, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUM U CJICACTBUS M3 HHUX MPU PEUICHUU
’ TEOMETPHUUCCKHX 3371
73 OnepupoBaTh MOHATHSAMH: TAPAIICIBHOCTh W MEPHEHAUKYISIPHOCTH
' MPSMBIX | IJIOCKOCTEH
74 KnaccudunupoBarh B3auMHOE paCIiONIOKEHHUE MPSIMBIX M IIJIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBarh MOHATUSAMH: JIBYTPAaHHBIA yrojl, TpaHH JBYTpaHHOrO yrija,
7.5 pebpo IBYrpaHHOrO yria, JUHEWHBIH YroJl JBYTpaHHOIrO yria, TpaaycHas
Mepa JABYTPaHHOTO yria
76 OnepupoBaTh TOHATUSMHU: MHOTOTPAaHHUK, BBINYKIBIM W HEBBIMYKIIbIHA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPABUJIbHBII MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (MHUpamMyaa, MPU3MA,
' MPSMOYTOJIbHBIN Tapasiesenurne, Ky0)
KnaccudumupoBare  MHOTOTpaHHUKHM,  BBIOMpas ~ OCHOBaHUS IS
7.8 knaccuuKanuu (BBIMYKIbIE U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPAaBUIbHBIC
MHOTOTPaHHUKHU, TIPSIMbIE ¥ HAKJIOHHBIE TTPU3MBI, MTapasuIeSICIIUIIC b )
7.9 OnepupoBaTh NOHATHAMU: CEKYIIAs IUIOCKOCTh, CEYEHUE MHOTOI'PAaHHUKOB
710 OOBACHATD MPUHIIMITBI IOCTPOCHUSI CEYCHUI MHOTOTPAHHUKOB, UCIIONB3YS
' METOJI CJIEIOB
CtpouTh ceuyeHUsT MHOTOTPAHHHUKOB METOJOM CJIEIOB, BBIMOJHATH
7.11 (BBIHOCHBIE) TUTOCKHE YEPTEXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTY:
BHJI CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HAXOXKIEHHE TE€OMETPHUYECKHMX BEIIMYWH MO OoOpasiam
WU ajaropuTMaM, TPUMEHSS H3BECTHBIE AHATUTHYCCKUE METOIbl TIpH
7.12 pEelIeHUH  CTaHAAapTHBIX MaTeMaTHYeCKMX 3aJad Ha  BBIUYMCIICHUE
pacCTOSTHUM MEXAYy ABYMsS TOYKaMH, OT TOYKH [0 MHPSIMOM, OT TOYKHUIO
MIJIOCKOCTH, MEXK]1y CKPEIIMBAIOIIUMHUCS MPSIMBIMU
Pemarp 3amaun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIHYMH MO oOpasiam
713 WU ajropuTMaM, NPUMEHSS HM3BECTHbIC AHATUTUYECKHE METOJbl MpHU

pEelIeHUN CTaHJAPTHBIX MAaTEMAaTUYECKHX 3a7a4 Ha BBIYHMCICHUE YIJIOB
MEXIY CKPEIIMBAIOIIMMUCS NPSIMBIMU, MEXIY MPSAMOM U IUIOCKOCTBIO,




MEX1Y TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

Boruncnsate 00bEMBI U TUIONIA/IM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,

7.14 nupaMuia) ¢ OpUMEHEHHEM (QOpMYyJ, BBIYHUCIATH COOTHOIICHHUS MEXKIY
IUIOLIA/ISIMU [TOBEPXHOCTEN, 00bEMaMHU MOOOHBIX MHOTOIPaHHUKOB
715 OnepupoBarh MHOHATUSMHU: CHUMMETPHsSI B MPOCTPAHCTBE, LIEHTP, OCh H
' IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (HUTYDPBI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHMOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TE€OMETpUYEeCKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKaX
[Ipumensars reomerpudeckue (axThl IS PEUICHUS CTEPEOMETPUUECKHUX
7.17 3a/a4, MPEAIOJIATAINAX HECKOJIBKO IIAaroB pEUIeHUs, €CIU YCIOBUS
MIPUMCHCHHUS 33]1aHbI B IBHOW (hopMe
718 [IpumensaTs mpocTeilre NpOorpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
' KOMMYHUKAIITMOHHBIE CUCTEMBI TP PEUICHUN CTEPEOMETPUUCCKUX 3a]1a4
719 [IpuBOaUTH MpUMEpPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MTPHUPOAEC U
' KU3HU, pacliO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh MOTyYeHHBbIE 3HAHMUS HA MPAKTHKE: aHAJTU3UPOBATH PEaJIbHbBIC
CUTYyaIlMU U MPUMEHSTh U3YUYCHHBIC TIOHATHUS B MIPOLIECCE MTOUCKA PEIICHUS
MaTeMaTH4eCcKu cPOopMYyITUPOBAHHON MPOOIEMbI, MOACTUPOBATh pEaTbHbBIE
7.20 CUTYyallUM Ha S3bIKE T€OMETPHUM, HCCIENOBAaTh IMOCTPOCHHBIE MOJEIU C
HCIOJIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TeopeM, armapara aiareopsl,
pemath  MPAaKTUYECKHME  33Jaud,  CBSI3aHHBIE C  HAaXOXJIECHHEM
T€OMETPUUYECKUX BETUUNH
11 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBarh MOHITHSIMH: HWIMHIPUYECKAs TOBEPXHOCTh, 0Opa3yroliue
6.1 UAJTUHIPUYECKOM TIOBEPXHOCTH, UWIMHAP, KOHHMYECKas IOBEPXHOCTb,
oOpa3yrolire KOHHYeCKON MOBEPXHOCTH, KOHYC, cepruyecKkasi TOBEpPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALICHUS
6.4 KnaccuduiupoBars B3aMMHOE paciiofiosKeHUe Cephl U MIO0CKOCTH
OnepupoBarb NOHSATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTA CETMEHTa, IIApOBOW CIJIOH, OCHOBAaHHE IIAPOBOTO CJIOsl, BHICOTA
IapOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Beruucnsate o0BEMBI M TUIONIAAM TOBEPXHOCTEW TEI  BpAICHWUS,




reOMETPUUYECKUX TeJl C MPUMEHEHHEM (PopMyIT

6.7

OnepupoBarh MNOHATHSIMM: MHOTOTPAaHHHMK, BIHMCAaHHBII B chepy u
ONMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPAHHHUK HIIU TEJO
BpallleHUS

6.8

BBIYHCIATE COOTHOMICHUS MKy TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMHU
OXOOHBIX TE

6.9

N3o06paxats uzydyaemble GUTYpbHl OT PYKH U C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX HUHCTPYMEHTOB

6.10

BeImonHATE  (BBIHOCHBIE) IIJIOCKHME YEPTEeXKH W3 PUCYHKOB IPOCTBIX
00BbEMHBIX (uTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEYEHHUS TeIl
BpAICHHS

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPEOOpPa3oBBIBATh HH(GOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUTypax, MpPEACTaBICHHYI0 Ha
YepTeKax U pUCYHKax

6.12

[IpumensaTh reomerpudeckue (GakThl s PELIEHUS] CTEPEOMETPHUUYECKHUX
3a/1a4, MNPEIIOJIATAINUX HECKOJIBKO IIAaroB pEUIeHUs, €CIU YyCIOBUS
IIPUMEHEHMs 3aJJaHbl B ABHOH (opme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IHSITI) HeﬁCTBH?[ CIIOXKCHUA BeKTOpOB, BBIYUTAHUA BCKTOpOB %1
YMHOXXEHHUSI BEKTOpa Ha YHCJIO, OOBSICHITh, KAKMMH CBOWHCTBAMU OHH
0o0JIagaroT

6.15

HpI/IMeHHTB IMpaBUJIO TapaJUICIICIIUIICAa ITPH CIIOKECHHUU BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: HOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, PaBECHCTBO BCKTOPOB, KOOPAUHATHI BEKTOPA, YI'OJI
MCXKAY BCKTOpPaMH, CKAIPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIIaHAapHBIC BEKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H IPOU3BCACHHUC BCKTOpa Ha YHUCIIO, YI'OJI
MCXKAY BCEKTOpPAaMH, CKAJIAPHOC IMPOU3BCACHUEC, pacCKIIaJbIBaTb BCKTOP IIO
JABYM HCKOJUJIMHCAPHBIM BEKTOpaM

6.18

3a,ZIaBaTB IJIOCKOCTh YPAaBHCHHUEM B JleKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemrate HpOCT@ﬁIHHC TCOMETPHUUICCKUE 3aJaud Ha IMPHUMCEHCHUC BEKTOPHO-
KOOpPAWHATHOI'O ME€TOJa

6.20

Pemate 3agaum Ha [0Ka3aTEILCTBO MAaTEMATHYECKHX OTHOIIECHHUH U
HaxO0XXJICHHE TEOMETPUYECKUX BEJIWYUH IO 00pas3laM WA aJrOPUTMaM,
MPUMEHSSI ~ W3BECTHBIE  METOABl  NPH  PEHICHUH  CTaHIapTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpumensaTh mpocTeilline MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELUICHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBoguTE NpHMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HM, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHHTb MOJIYYCHHBIC 3HAHUWS HA MPAKTHUKE: aHAJIMU3UPOBATL PCAJIbHBIC




CUTYalluu U MPUMEHSTh U3yUCHHbIE MOHATHUS B MpOIEcCe MOKUCKA PEIICHUS
MaTeMaTH4ecKu CPOpMYyIUPOBAHHOM MPOOIEMbl, MOAECIUPOBATh pEabHbIE
CUTyallul Ha S3bIKE T€OMETPUU, MCCIEN0BAaTh IOCTPOEHHBIE MOJETH C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiaredpsl,
pemath  MPaKTUYECKUE  3aJaud,  CBS3aHHBIE C  HAaXOXJICHHEM
F€OMETPUYECKUX BETUYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE MOHATUS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTue 06 aKCHOMATUYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHN U
CIIEJICTBUS U3 HUX

7.2

B3anMHOe pacrionokeHre npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TTapAIIICIbHbIC
u CKpCIIMBAOIIUECCA  IIPSAMBIC. HapanneJn)Hocn, IIpAMBIX H IJIIOCKOCTEHl B
MIPOCTPAHCTBE: MapajlieJbHbIE MpsSMbIE B MPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
NpAMBIX, IAPAJUICIIBHOCT IPSAMOW M IUIOCKOCTH. YTJIBIC COHAIIPaBJICHHBIMU
CTOpPOHAMH, Yrojl MEXJy NpsSMbIMU B NPOCTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN:
napajuieJbHble IUIOCKOCTH, CBOWCTBAa MapajulelibHbIX IulockocTel. [lpocreiimne
MPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpadaAp, KyO, mapayieienunesn,
MOCTPOEHUE CEUYECHHI

7.3

[lepneHIUKYNSpPHOCTh MNPSAMOM M IUIOCKOCTU: MEPHEHIUKYISIpHbIE MpsSMble B
MIPOCTPAHCTBE, NPSMBIE MapaJUICIbHbIE U NEPIEHIUKYISIPHBIE K TUIOCKOCTH, TIPU3HAK
MEPHEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOPEMA O MPSIMOW NMEPHEHIUKYISIPHON
IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJl MEXAY NMPSMON U IUIOCKOCTBIO, IBYTPAHHBIN
yToJI, INHENHBIA yrojl IByTpaHHOro yria. lleprneHauKkyiisp U HakJIOHHBIE: PAaCCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOMN /10 TUIOCKOCTH, MPOEKIHs GUTYpHI Ha
IIJIOCKOCTh. [IeprneHIuKyIIpHOCTh IUIOCKOCTEN: NMPU3HAK NEPHEHAUKYIAPHOCTH ABYX
mockocTeil. Teopema o TpEX MeprneHuKyIsApax

7.4

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJJIEMEHTBl MHOTOTPAHHMKA, BBIIYKIBIE U
HEBBIMYKJIbIE MHOTIOIPDAaHHMKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yromapHas
Mpu3Ma, TpaHU W OCHOBaHHUS TMPU3MBI, NpsMas M HAKJIOHHAs MPHU3MbI, OOKOBas W
T0JIHAsl TIOBEPXHOCTh NMpu3Msbl. [lapanmnenenunen, NpsSMOyrojbHbIN Mapalsenenunesa u
ero cporcrBa. [Iupammpa: n-yronpHas nupamuja, TPaHW W OCHOBAaHWE IHpPaMUIBI,
OOKOBasg W TMOJIHAS MOBEPXHOCTh MUPAMMJIbI, MpaBWIbHAS U yCEU€HHas MUPAMUJA.
OnemeHTHl mNpu3Mbl M nHUpamuabl. [IpaBuibHBIE MHOTOTPAaHHHMKH: IIOHSATHE
[IPaBWIBHOTO MHOIOTpaHHMKA, MpaBUibHAas MpU3Ma U IpaBWIbHAs IHpPaMHIA,
NpaBUJIbHAS TPEYrojbHasi MUPaMUAA U MPaBUIBHBIN TeTpasap, Kyo. IlpeacraBnenue o
IIPaBWJIbHBIX MHOTOTPAaHHHUKAX: OKTA3pP, A0AECKadAp U ukocasapyrue CeueHus Ipu3Msl
Y TUPAMU/IBI

7.5

CumMeTpHsi B POCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSMOM, MIIOCKOCTH.
DOneMeHThl  CHUMMETpUHM B MUpaMHax, MapajUlelienuneaax,  MpaBUIbHBIX
MHOTOTpaHHHUKaX

7.6

Boruncnenue 371€eMEHTOB MHOTOTPaHHHUKOB: pé&0pa, auaroHanu, yriasl. [lnomans
OOKOBOW MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTHU MPSIMOM MPHU3MBI, TUIOIIA b OCHOBAHUM,




TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPSIMOM Mpu3MEI. [lnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPABUJIBHONW MHpPaMUbI, TEOpEMa O IUIOMAAN YCEYEHHOW MHUPaAMUJIBL.
[TonsTre 06 06bEMe. OOBEM MUPAMU/IBI, PU3MBI

7.7

[TomoOubIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKIY ILIOMAASIMH ITOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEJT

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yIOIMe MUIMHAPUICCKON MOBEPXHOCTH, OCh
HUJIUHIPUYECKOW IMoBepxHOCTH. LlMIuMHIp: OocHOBaHMS M OOKOBas TOBEPXHOCTD,
o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yronne KOHMYECKO MOBEPXHOCTH, OCh M BEPILIKHA
KOHUYECKOoi moBepxHOCTH. KOHyC: OCHOBaHME WM BepiinMHA, oOpa3ymoollas U OCh,
wionaab OOKOBOM M TOJTHOW MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00Opasyromme H
BBICOTA, OCHOBAHUS U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, 1uaMeTp, oMb TOBEpXHOCTH cdepbl. B3anmHoe
pacnosoxeHue cdepbl U IMIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe, IMiIomanb

cdepbl

6.4

N300paxenue Ten BpalleHUs Ha III0CKOCTH. Pa3BépTka HMIMHApa U KOHYca

6.5

KomMOuHanmu ten BpalieHus 1 MHOTOIrpaHHUKOB. MHOIOTrpaHHUK, ONTMCAHHBINA OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

[Tonsitue 06 oOBEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciaeacTsus u3 He€. O0bEM NMIMHIpA, KOHYCA.
O6béM mapa ¥ miomaab cepsl

6.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEKY TUIOMIAAIMU TOBEPXHOCTEH,
o0BbEMamMH MOJOOHBIX Tel

6.8

Ceuenus umnuHApa (TApajuIeIbHO W TEPIECHIUKYISIPHO OCH), CEYCHHS KOHYcCa
(mapannenbHOE OCHOBAHUIO U MPOXO/ISIINee Yepe3 BEPINHY), CEUeHHUs 11apa

6.9

Bexktop Ha miockocth M B mpocTpaHcTBe. ClOKE€HHME M BBIYUTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnokeHue BekTopa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio mapamutenenunena. Pemenne 3anay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbHast cucremMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpPAMHATaX. YTON MeEX1y BekTopamu. CkaspHoe
IIPOU3BEICHAE BEKTOPOB. BBIYMCIIEHHE YITIOB MEXKIAY NPSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METOJ TP PELICHUN T€OMETPUYECKUX 3a1a4




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

Kon IIpoBepsiemble TPeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHus

BnageHne MeromamMu J0Ka3aTeNbCTB, AJITOPUTMAMM PEIICHUS 3a1ad;
yMeHHE (QOpPMYJIUPOBATH U ONEPUPOBATh IOHATUAMHU: OIpPEJEICHUE,
aKkcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, INPU3HAK, [OKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOEe M HPOTHBOIOJIOXKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTEeMaTHMYeCKONM WHIYKIIUH;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
1 JOTUYECKYI0  IPaBUIBHOCTb  PACCYKIEHUN; YMEHHE OIEpPHUpPOBAThH
MOHSTHSMM: MHOKECTBO, TIOJMHOKECTBO, ONEpalMi HaJ MHOXKECTBaMH;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
ONMCAHUS PEATBHBIX IPOLIECCOB U SIBJICHUM U IPU PELIEHUM 3a/1ad, B TOM
YyHClie U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a]1aBaTh
U ONMCHIBATh Tpadbl pa3iInYHBIMU CIOCOOAMM; HCIIONIB30BaTh Tpadbl MpU

pCeHICHUHN 3a1a1

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEN0Ee YHCIO,
CTETIEHb C IIeJIbIM IOKa3aTesleM, KOpeHb HaTypajJbHOW CTENEHH, CTENEHb C
palMOHATIFHBIM TTOKa3aTelleM, CTEeIeHb C JEHCTBUTEILHBIM TOKa3aTeleM,
JorapupmM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK IO MOYINIO, PAlHOHAIBHOE YHCIIO, HPPAIHOHATIBHOE YHCIIO,
MHOXECTBAa HATypaJbHbIX, IENbIX, paAlMOHAIBHBIX, JEHCTBUTEIBHBIX
2 Yrces; yMEHHUE MCIIOJIb30BaTh PU3HAKH JIETMMOCTH, HANMEHBIINH 00TIHid
JenuTeNh W HauMeHblllee oOlee KpaTHoe, alropuT™M EBkinuaa npu
pelIeHnH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TTO3UIIMOHHBIMU CHCTEMaMH
CUHCIJICHUS; YMEHHE BBITIOJIHITH BHIUMCIICHUE 3HAYCHUN U TIPEe0Opa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
pAallMOHANBHBIX ~ BBIP@KCHWH; yMEHHE  ONEpPUpOBaTh  IMOHATHIMU:

noCIaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccusda, TreoMCTpruICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsg T€OMETPUYECKasi IPOTPecCHs;
yYMEHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE C IOMOILBIO
PEKYppPEHTHBIX (hOpMyYJ; yMEHHE ONEepUPOBATh MOHIATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUICKCHBIE UHCIIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauueckas); yMeTb
IPOU3BOUTH apU(METHUECKHE JCHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSIMM:  MaTpuia 2xX2  u  3X3, omnpeaenuTeNb  MaTpHILb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh MOHATHAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATh
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3OBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCTb
YpPAaBHEHU, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHWS,
HEPABEHCTBA M CUCTEMbl C IOMOIIBIO pa3JIMYHBIX IPUEMOB; pEIIATh
YpAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C I1apaMeTpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI U1 PELICHUS MaTEeMaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTell HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMM: (PyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKLIMH, KCTpeMyM (yHKIMH, HauOojblllee U HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMOTOTHI I'paduka
¢byHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢busznyeckuil CMbICII MPOM3BOAHOM, TNepBoOOpa3Has, ONpPEACIEHHBIH
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATh  NPOU3BOJAHBIE  CYMMBI, TPOU3BEIEHHUS, YAacCTHOIO U
KOMITO3UIIUN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelIbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXoAUTh HauOOJbIIME W HaUMEHbIINE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BaHMEM arapara MaTeMaTHYecKOoro
aHauu3a; MPUMEHATh MPOU3BOJHYI U HAXOXKJIEHHsS HAaWIy4dlIero
pellieHusT B NPHUKIAJHBIX, B TOM YHCJIE COLMUAIBHO-DKOHOMUYECKUX U

(bu3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpajia;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACINPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIUA,
KOMIO3UIMS (PYHKIUMHA, JMHEHHAas (QYHKUUSA, KBaJIpaTU4Has (QYHKIUS,
pauMoHanbHas (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUUECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, TMOKa3aTeslbHaAs U
jgorapupmuueckass (QyHKLUHMH; YMEHUE CTPOUTh TIpaUKH H3Y4EHHBIX
¢GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh TpadUKK Ui U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHUH 3a7a4 W3 JIPYruX Y4eOHBIX MPEIMETOB W 3a7a4 U3 peaabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpaduku (pYHKIHMI JUIs peuieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i U3 00JacTH YIpPaBICHUs JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPABJONOAOOHOCTh pPE3YNbTAaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAHWMEM  ammapata  anreoOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJpIllee U HaMMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE€ H3BJIEKaTh, WHTEPIPETUPOBATH
uH(OpMaIKIo, PEJCTaBICHHYIO B Ta0nMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peallbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMMIl W  JuarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBbIE, B TOM YHCJIE C NPUMEHEHHEM TpapUuecKux
METO/OB U AJIEKTPOHHBIX CPEJCTB; rpaMuecKu MCCIe0BaTh COBMECTHbIC

HaOJII0/IEHUS C TIOMOILBIO JUarpaMM pacCcerBaHUs U JIMHEIHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHUS; YMEHHUE BBIUUCIATH




BEPOSTHOCTh C MHCIIOJIB30BaHUEM TpaUyecKX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEpOATHOCTEH, (GOpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTopHBIe (PAKTHI U (POPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIepUpPOBATh
NOHATUSAMH:  ClIydaiiHas BEJIIMYMHA, paclpelelieHHe BEpOSTHOCTEH,
MaTeMaTU4eCcKOe OXXKUAAaHUE, TUCIEPCUsl W CTaHAapTHOE OTKIOHEHHE
CIlyuallHOW  BeNWYMHBL, (YHKIMUM pacHpeieieHUs U IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpEACICHUN ISl PEHICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BHIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SBICHUAX; YMEHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHUE, NEPECTaHOBKA, YHCIO COYCTAHUH,
YHUCIO  TEPeCcCTaHOBOK; OuHOM  HbrOTOHA; yMEHHME  NPHUMEHSTH
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS JUIA PEIICHUS 3a7ad; OLCHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTAaBIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBII
YIoJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTD U
MEPIECHAUKYIISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXAY IMpsSMbIMH,
Yrojl MEXAYy MNpsIMOM M TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMU,
pacCTOssHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IMPSIMBIMHU,
pacCTOSAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh MPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKThl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIICHUBATH
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpA; CTPOUTH MaTEMaTUYECKHE
MOJEIN C TOMOLIBI0 TEOMETPUYECKUX TIOHSITUM U BEJIUYMH, PEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATHUAMHU: IUIOIAAb (QUIypBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajienenurnes, OpuU3Ma, NOHpamMuia, (Urypa U TOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, MPHU3MBI, KOHyca, LWIMHApPA, 00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleNieNueaa, HTUPaMUAbl, MPU3MbI, LHIMHJIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMs] KOHYcCa M ILWJIMHIPA,

napaujiCJIbHbIE OCH HWJIWM OCHOBAaHWIO, CCUCHHUEC 1IIapa, IIJIOCKOCTbD,




Kacaromasicsi cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEUEHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAHHHUKH, (DUTYpBI M MOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO JEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CaAMOCTOSATEIHHO
(bopMynMpoBaTh ONpeAeNeHUs U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTh HWX; YyMEHUE MPOBOAUTH Kiaccuukanuoo ¢Guryp mo
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulelbHBI MEPEHOC, CHMMETPHs Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoaoOus, monoOHble (UTYpB; yMeHHE
pacno3HaBaTh paBHbIE M MOJOOHBIC (UTYpbI, B TOM YHCJIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATH T€OMETPUIECKUE OTHOIICHUS TIPH
peUIeHUH 3ajad; HaXxOAUTh TI'€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJ,
ionaab, 00bEM) NMpU PEeUIeHUH 33134 U3 APYTrux Y4eOHbIX MPEeIMETOB U
U3 peajbHOM KHM3HM; YMEHHE BBIUUCIATh TI'€OMETPHUUYECKUE BEIMUMHBI
(umHA, yroj, mIOHmIAagb, OO0BEM, IUIOMIAJ b HOBEPXHOCTH), HCIHOIb3YS
U3ydyeHHbIE (GOPMYJIBI U METOJbl, B TOM YHCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, MPU3MBI, KOHYyCa, UWIMHJIpA, MJouiaab cdeprl; o0bEM Kyoa,
NOpSMOYTOJIBHOTO  TMapajieNienumnesia, MNUPaMUIbL, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PaA3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCIACHUC, BCKTOPHOC IIPOU3BECACHUEC, YIOJd MCKAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOp,I[HHElTHLIfI METON

JJI pEHICHUA TCOMETPHUICCKUX 3ada4 U 3aJia4 JpYTUX yqe6HHx IpeaAMETOB
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YMeHne BeIOMpATh MOAXOMSIIUA METO ISl PEIICHUs 3a]]a49H; TOHUMaHNe
3HAYUMOCTH MaTEeMATHKU B W3yYEHUU TPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMM; yMEHHME pAacClO3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMAaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panyonanenple  uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, IPOLICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. JeHCTBHs ¢ apuMeTHIeCKUMU
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
L4 Crenens ¢ 1enpIM nokaszarenaem. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI
HevictButenbHble 4Yucina. ApudmeTudyeckue omneparud ¢ JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnnxEHHbIe BHIYMCIEHUS, ITpaBUla OKPYTJIEHMs], TPUKHUIKA U OLlEHKa
pe3yJsbTaTa BBIYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommuiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-palioHaIbHbIE YPABHEHUS
2.2 HpparmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapU(DMUUECKIE YPAaBHEHUS
2.5 Lenble u 1poOGHO-palIMOHANTbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuna cucteMsl TMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpULbI
3 OyHKIUHU U TpapUKU




Oynknus, cnocoOwsl 3amanust Gyaknuu. ['padux ¢yHknuu. BzanmHO oOpaTHBIE

>l ¢ynkunu. Yétheie 1 HeuéTHbIe pyHKuuU. [lepuogunueckue GpyHKIIH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkuuu. Hymum ¢ynkuumm.
10 [TpomexxyTkn  3HaKONOCTOSIHCTBA.  IIpoMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunOonbinee W HauMeHblIee 3HAYCHHE
(GYyHKINU Ha TPOMEKYTKE
13 CreneHHas (QyHKUMS C HaTypalbHBIM M LeNbIM Ioka3aTenem. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUM,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana maremMaTHueckoro aHaimza
4.1 [TpousBonHas Gpynkiun. [Tpon3BoaHbIE 3IEMEHTAPHBIX (HYHKINH
[IpumeHenne nNpPOU3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxieHne HanGoJbpIIero 1 HaMMEHbUIEro 3HauYeHus (QYHKIUH Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaliuy HaJl MHOkecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 nOBEpXHOCTHU BpaIllEHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. ['eometpust; 10 kimacc. yrimyoiaenHoe ooyuenue Mepaisak A.TL.,
Homwuposckuii [.A., [TomsikoB B.M.; mox peaakuuen [lononsckoro B.E.
OO0111€CTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-T'PA®»; AkunonepHoe obmectBo «M3narensctBo «IIpocBeiienney
* Maremaruka. 'eomerpus; 11 knace. yriny6nenHoe ooyuenune Mepsisik AT,
Homuposckuii [1.A., [TomsikoB B.M.; noxa penakuueii [Togonsckoro B.E.
OO6111eCTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M31aTeIbCKUiA LICHTP
«BEHTAHA-T'PA®y»; AkunonepHoe ooimectBo «M3natensctBo «IIpocBeiiennes
['eomeTpus. 10-11 knaccel: yueO. ajist oOpazoBat. yupexkaeHUN: 0a30BbIA U
npodui. ypoBuu/JI.C. Atanacsan, B.®. bytysos, C.b. Kagomues u np.- 22 u3g. -

M. : IIpocsewmenne, 2013 r.- 255 c.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
EpmioBa A.I1., I'ono6opoasrko B.B. YcTHbIe mpoBepouHbIe U 3a4€THBIE pabOTHI 11O

reometpun aig 10-11 knacca. - M.: Unekca, - 2006, - 112c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6mmoreka [JOK






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 520251343390373548250310750880108285629354443773
Bnageney XBocTaHues Anekcanap Muxainosuy

OedcTevTened C 13.05.2025 no 13.05.2026



http://www.tcpdf.org

		2025-10-01T16:00:35+0500




