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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  H3YYEHUU
0Oy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 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
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMU 3aayaMu Kypca TE€OMETpUM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU 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 OINKUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHe  yMEHHUS ~ BIAJ€Tb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEeMaTHYECKUX TEOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IMPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 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 ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBistorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJEpKATEIbHBIM JUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOTpPaMMBbI, pacHpeeEHHBIM IO TOoJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIuecs
oOpamaquch HEOJHOKpPaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
reOMETPUUYCCKUMH MMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIBHO U IMTOCTYMATEIIBHO, C
COOJIIOJIEHNEM MPUHLINIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIOMUXCs, PACIIUPSS U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISECT:

co3maTth  ychmoBus i auddepeHumanuu  oOy4deHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTeIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
M3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHoro mpeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.

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



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, IIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulelIbHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1ockocth. [lapamiensHoe W UEHTpPalbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, YTOJ
MEXy NpAMBIMHU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajljIeIbHbIX IIJIOCKOCTEH. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEUYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX MEPIEHIUKYIApaXx.

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

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAsI U MOJHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJbHBIA — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTy Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Ilugaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS HPaBUIbHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTODP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPa3IOKEHUM BEKTOpAa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3obpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MbI, HWIMHAPA, MUPaMUAbl U KoHyca. OO0BEM 11apa U MIapoBOTO
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdeppl u 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTeio. [loHsATHE 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 cBoiicTBa 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 POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCUWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIAECHUS, 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 MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  oOpa3oBaHHIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM KYJIbTYpbl, TIOHUMAaHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00aIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl pEemieHus 3aja4 B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JEsITeNIbHOCTH, HTAloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMK, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTU4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISAITh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBHTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTIpeJIeIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC,

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIMIME  MPOTHUBOpEYHE,  MpolJemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3HUIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTEeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOATENHEHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, UCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOILIECCa, a TaKKE BbIABUIATh
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBIIATH Je(UINUTHI UHPOPMALIMU, JAaHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (Popmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaAEKHOCTD uH(popmauu o CaMOCTOSTENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHNnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



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

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HMHTEJVIEKT:

BJAa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PEIICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS] WM HEAOCTUKEHHS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€Jlb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX AAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBI» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

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

e BBINOJHATH napajuiebHOE, LEHTPAIBHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

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

e BBIYUCIIATH IUIOMAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MMOHSATUSMHU, COOTBETCTBYIOLIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4d MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

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

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIC MOHSTUS B
npolecce IMOMCKAa PpEelIeHHs] MaTeMaTH4ecKd  c(hopMynnpoBaHHOU
npo06JieMbl, MOJEIUPOBATh pEANbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYMH;

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

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



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

OIepUPOBATh MOHATUAMHU, CBI3aHHBIMU C TE€JIAMH BPAILEHUS: IIWIHHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

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

CBOOOJIHO OIEpPUPOBATH MOHSITUSMHU, CBSA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYI0 Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
periaTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIeHUS MpH
MapajyIeIbHOM ~ TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, mpeoOpa3oBaHus Mo00us;
CTPOUTbH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEYEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYECHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHATh TeoMeTpuueckre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOW U HEsIBHOM (hopme;

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

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

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
AQHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALUU, IPUMEHATh U3YUCHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTU4eckKu  C(POPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTYyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIINYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX ATamax pPa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (QyHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHnoBaHue pa3aesioB U TeM Kommeerso uacos DJIeKTpOHHbIe (LM (POBbIE)
n/n NMPOrpamMMbI Bcero Kontpoanuie oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonokeHue npsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHzlmnympHOCTb MPSIMBIX U )5
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpaHHuK" 7 1
7 BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




11 KJIACC

KoanuectBo yacoB
HanmeHnoBaHMe pa3aeioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
Ne ni/m KonTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 AHaIMTHYECKas TEOMETPUS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 |
cucTeMaTu3auus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 |
KPYIJIBIX TEIl
6 JBrxeHus 5 1
7 [ToBTOpeHME, 00600IIEHNE U 17 )
cUucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
ungposbie
Ne ni/m Tema ypoka KoHnTpoJbHbIE p
Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypcsl

OcHoOBHBIE TpaBUIIa U300pAKECHUS HA
PHCYHKE TIOCKOCTH, TapalIeIbHBIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEpeOMeTpHH: TOYKa, IIpsMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX PSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
MepeceKaroINecs MpsiMasi v TIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKeHUE
MIPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPHH U NIEPBHIE




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHHU U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
peopa. M3o0OpakeHne nepecedcHust
IIOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
peopa. M3o0OpakeHne nepecedcHust
ITOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
ITOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. Nzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH Pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MPU3MBbI, KOTOPBIE TPOXOAT Yepe3 UX
pé6pa. N3o0paxkeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI Pa3HbIMU LIBETAMU

14

Merton cnesoB st MOCTPOSHUS CeUSHU




15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHnii NpsIMbIX U
IIOCKOCTEH

Merton cnenoB [uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpAMbIX U
IIOCKOCTEN

[Toctpoenue ceveHwuii B mupamuie, Kyoe mo
TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MIOCTPOEHUS

19

[TocTpoenue ceveHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLIMOHANIBHBIX oTpe3kax. [Tonodue
TPEYTOJIBHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IJTAHUMETPUU U CTEPEOMETPUM




23

24

25

26

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

Bsaumnoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpeuBarouecs npsmelie.
[Ipu3Haky CKpEMIMUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM MapajuieIbHON
JAHHOM NPSIMOM, TPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOMN
npsiMoii. Jlemma o mepecedeHuu
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX mapajuieNbHBIX NpsAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapanienbHON TPOEKIUN

28

[enTpanbsHas npoekuus. YToiu ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEXY IPSIMbIMU

29

30

3agaun Ha TOKA3aTeIbCTBO U
HUCCIENOBAHNE, CBA3aHHEIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

[TonsaTHs: MapaIeTbHOCTh NMPSIMON U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapauIeTbHOCTH MPSIMOH M TNTOCKOCTH.
CaoiicTBa napamuienbHOCTH NPSIMON U




31

IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapajyIeIbHOrO IPyrou npsmoil. Pacuér
OTHOLUEHUH

33

[MapannenpHas MpOeKIHs, TIPUMEHEHUE JUIS
IIOCTPOEHHUSI CEYEHUH KyOa U
napauienenumnena. CBoncTa
napajuiefienune1a u IpusMbl

34

35

36

37

[TapannensHbie muockoctu. Ipusnaku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, IPOXOAAILIEN
4yepe3 TOUKY, HE MPUHAJICKAIYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamuienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX NIEPECEUCHHUS IIPU
[IEPECCUYCHHUH IBYX NapalIeIbHbIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapayIenbHbIX MJIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O NTEPECEUEHUH MPSIMOI C
JBYMsI TapaJlJIeIbHBIMU JIOCKOCTSIMU




[ToBTopenue: Teopema Iudaropa na

38
IIJIOCKOCTH

39 IloBTOpPEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPSIMOYT'OJIBLHOTO
napajuiejienunena

41 Beruucnienue JUinH 0Tpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM IapajuieIenuIe e
[lepnieHIUKYIAPHOCTD MPSIMON U

42 I10cKOCTH. [Ipu3HaK nepneHIuKyIsIpHOCTH
IIPSIMOMN U TUIOCKOCTH
[lepneHMKyIAPHOCTD NPSMOM U

43 1ockocTy. [Ipu3Hak nepneHuKyIsIpHOCTH
IIPSIMON U TUIOCKOCTH
Teopema o CylIeCTBOBaHUU U

44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
4yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [InockocTy ¥ NepNEHANKYISPHBIE UM
MpsiMble B MHOTOTpaHHHUKaX

46 [InockocTy ¥ epNEHAUKYISPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKaX

47 [Iepnennukynsp n HaknoHHas. [loctpoenne
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

43 Ilepnenpukynsp u HakinoHHasd. [loctpoenue
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

49 Teopema o Tpéx nepreHANKYIsApax (Mpsmas

u oOpaTHast)




Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

>0 u oOparHast)

51 Yron Mexay CKpeIUBAOIIUMHACS
IPSIMBIMU

5 [Touck neprneHauKyISpHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpToroHaJibHOE IPOCKTUPOBAHUE
[TocTpoenue ceueHuit kyoa, IpU3MBI,

54 MPaBUILHON MUPAMUJIbI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 MPaBUIILHON MTUPAMHJIBI C TTOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wockocTH. [Inmockoctu cummerpuii B
MHOTOTpaHHUKaX

57 [Ipu3HaK nepneHMKyJISpHOCTH NPSMON 1
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH
CriocoObl OIYCTUTh NEPIEHIUKYIISAPBI:

60 CUMMETpHUS, CABUI TOUKHU O NapaljIeIbHON
IpsAMOI

61 CrBur 1o HenapayIeIbHOU MPSMOH,
U3MEHEHUE PACCTOSIHUM

62 KonTponbhas pabota "B3aumnoe




63

64

pacnosIoKeHne NPSMBIX U IIIOCKOCTEH B
npocrpaHcrae”

[ToBTOpEHME: Yyroa Mexay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHME: Yyroyi MexIy
CKPEILMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckue METObI BEIUNCIECHUS
yria MeXy NPsIMbIMA B MHOTOI'paHHUKAX
JIByrpanHbIil yrosi. CBOMCTBO JIMHEHHBIX
yIJI0B ABYIPAHHOIO yrila
IlepnenqukynsapHsele miockoctu. CBolicTBa
B3aMMHO MEPIEHANKYISIPHBIX IIIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEUEeHMS IBYX IUIOCKOCTEN
NIEPIEHIUKYIIAPHBIX TPEThEN TUNIOCKOCTH

69

70

71

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA PIMOYTOJIBHOTO
napajuiesIienunena

TeopeMa 0 nuaroHany nNpsMOYroJbHOIO
NapajuIeNIeNUIEeNa U CICICTBUE U3 HEE

CTCpCOMCTpI/I‘-ICCKI/Ie " NPUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,




napaljICJIbHBIC IIJIOCKOCTH B CTaHAAPTHBIX
MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

73 MEXy CKPEIMBAIOIUMUCS IPIMBIMU B
IIPOCTBIX CUTYaLUsIX

74 PaccrosiHMe OT TOYKM 10 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 INIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY

75 CKPELIMBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH
Tpéxrpannslii yroj, HepaBEHCTBA IS

76 TpexrpanHbix yrioB. Teopema [lugaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJia

77 DneMeHTH! ChepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

73 KonTponbnast padota "Yrisl u
paccrosiHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €ro 3JeMEeHTHI"

20 [Iupamupa. Bunsl nupamua. [lpasunsHas
nupamuia

21 [Ipusma. [Ipssmast u HAKIOHHASI IPU3MBI.
IIpaBuiibHas mpusma

20 [IpsiMolt napainenenunen, NpsMOyroIbHbIN
napajuiefnenumnesa, Kyo

83 Brinyxiible MHOrOrpanHuku. Teopema




Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema
84 Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC 1
MHOTOTPaHHUKHU
85 KonrponsHas pabora "MHoOrorpaHHUKH" 1
26 [TonsiTre BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpOB 1
89 [IpaBuno mapamienenurnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
o1 Pasnoxxenue Bektopa 1o 6a31/1c3v/ TpEX |
BEKTOPOB, HE JIeXKAIIUX B OJJHOM MIIOCKOCTH
92 CkansipHO€ NpOU3BEICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o011ieHne 1 cucTeMaTu3ays 3HaHuR 1
99 O06001eHre U crucTeMaTU3alus 3HaHUN 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 Hrorosast koHTpoIpHAs paboTa 1
102 O06o0061IeHre U cucTeMaTH3alus 3HaHU! 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
uugposbie
Ne ni/m Tema ypoka KonTpoJibHbIe
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl
| IToBTOpenue TeMsl "KoopauHarsl BEKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIpOU3BEICHNE BEKTOPOB"
3 IloBTOpEeHuE TeMsbl "Brrunciaenue yria |
MEXly BEKTOpaMH B IIPOCTpaHCcTBe"
4 [ToBTOpEeHME TeMBI "YpaBHEHHE MTPSIMOH, |
poxXosuIei uepes 1Be TOUuku"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, |
YpaBHEHUE IJIIOCKOCTH B OTPE3KaX
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHEHOE |
IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria |
MeXIy NPSIMbIMH B MHOT'OTPaHHUKaX
11 AHanuTHUYECKHE METO/IbI pacuéTa yria |
MEXy TNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHUSA OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTosiHUM OT TOUYKH 10

13
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHui OT TOYKHU 10
IJIOCKOCTH B MPAaBUJILHON TUPAMHUJIE

15 KontposbHas padota "AHamuTndeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE
MHOT'OTPaHHUKH

17 CeueHurst MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IIJIOCKOCTH, MIEPECEUEHUS IPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
rapajuieJbHbIE CEYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU
[TepnenuKkynsipHBIC TIPSIMBIEC U

” MIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEepHIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB
[TepnengukynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOpEMaA O TPEX
MepHeHIUKYISIpax

24 [lepnenaukynspHbIe TPSMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS OJIMH B
MHOTI'OrpaHHUKax

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
hopMyIIBI 1S TUTOIAACH, COOOpaXKeHUS
noxoous

26

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIIACH, COOOpaKEHUS
noxoous

27

28

29

30

HOBTOpeHI/Ie: miomaan MHOT'OYTrOJIbHUKOB,
(hOpPMYIIBI IS TUTOIIACH, COOOpaKEHUS
noaoous

[Tnomaau ceyeHnit MHOrOrpaHHUKOB:
IUTOIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpAKCHHUSI TOT00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

KonTponbnas padota "[loBTOopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHUyecKre 3a7auu, CBI3aHHBIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNienunena

34

[Tpuknaguelie 3a1a4n, CBI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpsAMOYIT'OJIBHOTO

napajienenumneaa

35 O06BEM TPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI
Brruncnenne 00bEMOB TEN ¢ TOMOIIIBIO

38 onpeaenéHHoro uurerpaina. Oobém
HAKJIOHHOH MPU3MBI
Beruncnenme 00bEMOB TEJT ¢ TTIOMOIIIBIO

39 onpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI

40 ®opmyna 06béma nupamuabl. OTHOIICHKE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

41 dopmyna o0béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

42 CrepeomeTpHuuecKkue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn no Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 WKJIQJTHBIE 33]]a4H 110 TEME BEMBI
IT "O6
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI

46 [Ipumenenue o0bEMOB. Borunicnenue

pPacCTOAHUA A0 IMMIIOCKOCTU




Kontponbnas padota "O0bEM

47 |
MHOT'OTpaHHUKA
[unuuapuyeckas HOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
ITOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBou HUIMHAP.
[1nomane MOBEpXHOCTH LUIUHAPA

50 Konundeckasi moBepXHOCTH, 00pa3yromiue
KOHMYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYyca IIOCKOCTBIO,
rapajuieJIbHOM MIOCKOCTH OCHOBaHUS

50 Yceu€nnblii kKonyc. M300paxenne KOHyCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60K0BOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCA

54 [Tnomaas 60kO0BOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3a1a4u Ha

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MOCTPOECHUEM CEYEHUH HUINHAPA, KOHYyCa
CrepeomeTpuueckue 3a1a4u Ha

56 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

[epeceuenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. By u m300paxkenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuyecKue 3aaud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpOit U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpuyecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpOit U MIapoM,
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYNKHOCTH HA TUIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
nmoxoous

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OrpaHHUKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpaieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006bem mummHapa. Teopema 00 00bEMeE
MPSIMOTO LUJIMHJIpA

73

74

75

Brrunciienue 00bEMOB T C TOMOIIBIO
onpeaenénHoro uarerpana. O0bpéM KoHyca
IImomaay OOKOBOU U ITOJIHOK
MMOBEPXHOCTU KOHYCA

CrepeomeTpHUeCKHE 3a]]a4H, CBI3aHHbBIC C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76

77

[Ipuknagueie 3agaun o teme "OO0BEMBI
TIJIOIA M TTOBEpXHOCTEN Ten"

OO0BEM 11apa ¥ MapoBOIro CEKTOpa.
Teopema 00 00bEMe mrapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1auH,
CBSI3aHHBIE C BHIYKMCIIEHHEM 00HEMOB
apa, mapoBOTr0 CETMEHTA U IMapOBOTO
CEeKTopa

78

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
mIomaasio chepbl. COOTHOIICHUS MEXKTY
TJIOIIA ISIMU TTIOBEPXHOCTEN U 00bEMaMu
MOAOOHBIX TEJ

79

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6béMa mipu mo100mm.
CrepeomeTpruecKue 3aa4u, CBsI3aHHbBIC C
BBIYMCIICHHEM 00HEMOB TEIT M IIOIIaeh
ITOBEPXHOCTEN




80

81

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOpakeHHUS.

JIBrokeHus u paBeHcTBO uryp. O6mme
CBOICTBA IBMKEHUM
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Bupl 1BukeHUil: napajuiesIbHbIN NEPEHOC,
LEHTPAJIbHAsL CHMMETPUS, 3epKajIbHAs
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOi
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[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

I'eomeTpuueckue 3a7aun Ha IPUMEHEHUE
JIBUKCHHUS

Kontponbnas padota "BekTops! B
npoctpaHcTae"
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Oo6o06maromee nmosTopenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"[lapanienbHOCTh MPSAMBIX U MJIOCKOCTEN B
nmpocTpaHcTae”
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O6o6mmatonee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 kmaccos,
cUCTeMaTHu3aIus 3HaHui: "BekTopsl B
npocrpaHcree”
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O6o6matomiee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTteMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

O6o06maromiee noropenue 11 noHATUH U
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MeToJ10B Kypca reometpun 10—11 kiaccos,
cucremaru3anus 3HaHui: "O0beM
MHOrorpaHHuka"

O6o0maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOrorpaHHuka"

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrteMatusanug 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Tea"

Oo6o6maromee nmoBTopenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrteMatusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Te"
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HToroBast KOHTpOJIbHAS paboTa
HToroBas KOHTpoJIbHas paboTa

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3aIusl 3HAaHUH
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Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTHUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
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Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAaYKH U €€ POJIb B pa3BUTHUU COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUHN KaK




99

100

101

HAYKH U €€ POJIb B pa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTHUU COBPEMEHHBIX
WHXXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Ucrtopus pa3BUTHS CTEPEOMETPUM KaK
HayKH 1 €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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