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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma yueOHoro mnpeamera «l'eomerpus. YriryOneHHBIN
ypoBeHb» (mpenMeTHas obmacte «MaremaTuka W HHPOpPMATHKa») HAa YPOBHE
cpemHero oOmero oOpa3oBaHHS COCTAaBJICHAa Ha OCHOBE TpeOoBaHWiT K
pe3yibTaTaM  OCBOEHHUS  NPOrpaMMbl  cpeaHero  oOmero  oOpa3oBaHUsA
denepaabHOr0 TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTaHAApPTa CPEIHETO
obmero odpazosanus (manee — OI'OC COO), DenepanbHOl 00pa3oBaTENBLHON
nporpamMmsel cpegHero oodiero oopazopanus (aanee - @OIl COO), DenepanbHOU
paboueil mporpamMmbl 1o yudyeOHOMYy mnpeaMetry «l'eomerpusa. YTIyOJICHHBIM
ypoBeHb» (manee — DPII «['eomerpus. YriyOneHHBId YpOBEHBY») ,a TaKXKe
OpPUEHTHpOBaHA Ha IEJIEBBIE MPHUOPHUTETHI, CHOPMYIMPOBAHHbIE B (perepabHOM
paboyeil mporpamMMe BOCIIUTAHUS.

['eomeTpusi sBHsi€TCS OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
oO1ero oopa3zoBaHusl, Tak Kak 00ECIEeYMBaET BO3MOXKHOCTh U3YUYECHHS JUCLHUIUINH
€CTECTBEHHO-HAYYHOW HAIpPABJICHHOCTH M MPEIMETOB T'YMaHHTapHOTO IIMKJIA.
[TockonbKy  JIOTMUECKOE  MbIlUIeHHE,  GopMHUpyeMOoe  TMpU  W3YYEHUU
O0Oy4YaromMUMHUCS MOHATUINHBIX OCHOB T'€OMETPHUH, NPH JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU IIETOYKH JIOTHUYECKUX YTBEPKICHUM MPU PELICHUH T€OMETPUYECKUX
3a/la4, YMEHHUE BBIJIBUTaTh U ONPOBEpPraTh TUMOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCSL TIPU PEIICHUU 3a/1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

[lenb ocBOeHUs porpaMmMbl yueOHOTO Kypca «I'eomeTpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHAUBUIYAIbHBIX CIOCOOHOCTEN OOy4Yarolmuxcs Mpu
M3yYEeHHH T€OMETPHUH, KaK COCTABJISAIOIICH mpeaMeTHoN oOmactn «MaTtemaTuka u
nHpopMaTuka»  4yepe3  OOECIeYeHHE  BO3MOXXHOCTH  IPHOOpPETCHHS U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX TEOMETPUUYECKUX 3HAHUA U JCHCTBUH,
crielU(PUYHBIX TEOMETPUHU, U HEOOXOUMBIX JJIsI YCIIEIIHOTO MPO(heCCuOHATBLHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aJjladyaMU Kypca T€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaACHIMPSIONIMMH ¥ YCUIIUBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISFOTCS:

paciiMpeHue MpecTaBiIeHUs O TeOMETPUU KaK 4acTH MUPOBOM KYJbTYPhI U
dbopMUpOBaHHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEHIINX MaTEMaTUYECKUX MOJIEINAX, MO3BOJSAIONIUMX OINKUCHIBATh U HU3Yy4aTh
pa3HbI€ SIBJICHUS OKPY’KAIOIIEr0 MUPA, 3HAHUE MOHATUIHOTO armapara no pa3iaeny
«CrepeomeTpus» yueOHOro Kypca reOMETPUH;



dbopMHUpOBaHWE  yMEHHUS  BJIAJNEeTh  OCHOBHBIMH  TIOHATHSIMH O
MPOCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyT ¥ yMEHHE WX TPUMEHSITh, YMCHHs JIOKa3bIBaTh TCOPEMBI M HAXOJIHTH
HECTaHJapTHHIE CIIOCOOBI pEIICHUS 3a]1ay;

dbopMHpoBaHE YMEHHS paclio3HaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MHUpE MHOTOTPAaHHHMKU M Tella BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJEIIH;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TEOpHUi, (OPMUPOBAHUE MOHUMAHUS POJM AKCUOMATHUKU TMpU
MIPOBEICHUHN PACCYKIACHUM;

dbopMHUpOBaHUE YMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pelIeHns, YMEHUsI UX NPUMEHSTh, MPOBOAUTH JOKA3aTEIbHBIC PACCYXKICHUS B
XOJI€ PELICHUs CTEPEOMETPUUECKHUX 33/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMHpoBaHHE TPEJCTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNIbCTB  IPH
000CHOBaHMU MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATUKHU B MPOBEICHUU
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPUICHCTBOBAHWE MHTEIUICKTYIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHS], THTEPECA K U3YUYECHUIO T€OMETPUU;

dbopmupoBaHUe (PYHKIMOHAIBHOW TPaMOTHOCTH, PEJIICBAHTHONW TE€OMETPHHU:
YMEHHUSI pPaclo3HaBaTh MPOSIBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX MKU3HEHHBIX CUTYAlUSAX W MPU HU3YUYECHHH JIPYTHUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANBbHBIX CUTYallUid, HCCIEIOBAHMS TMOCTPOEHHBIX MOJIEIIEH,
HMHTEPIPETALUU MOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIepKATEIbHBIMU JTMHUSAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBusroTCs: «[IpsiMble W IJIOCKOCTH B TPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YIUIYOJEHHOM ypOBHE OOyYE€HUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 Togam oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON paboueit
POTPaMMBI, pacHpeNeEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIMITHAIIBHBIM BOTIPOCAM O0yUarOIIHnecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHSATHUSIMHU U HaBBIKAMU TOCIIEIOBATEIBHO U MOCTYIATENbHO, C



COOJIOICHNEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00yUalOIIUXCsl, pACIIUPss U yTrIayOsss
e€, 00pasys MPOYHbIE MHOKECTBECHHBIE CBSI3H.

[lepexon kK M3y4CHHUIO TEOMETPUH HA YTIIYyOJIEHHOM YPOBHE ITO3BOJISICT:

co3marth  ychmoBHS s AuddepeHnuanuu  o0ydeHHUs, IMOCTPOSHUS
WHAMBUIYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUUTh YriIyOJIE€HHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIISIIONICH yueOHoro npenmera «MaTteMaTukay;

MOJITOTOBUTH OOYyYalONIMXCS K MPOJOJDKCHUIO HW3YyUEHUS MaTEeMaTHKU C
yuétoMm BbIOOpa Oymymiel mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIY
o01muM 1 podecCHOHATBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eoMmerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLICIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyiesbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMUA CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISIPHOCTD MPSIMOM U IIJIOCKOCTU: IEPIICHIUKYJISPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. IIpumsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU HPSIMON IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea, CUMMETPHUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obpaxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHON B MHOTOTPAHHUK WJIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CJIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpancTBe. KoopanHatel BekTopa. PasnoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUM. Buabl JBWXEHUN: TapauIeNIbHBIA IEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus noaoousi. [Ipsmas U chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHM,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOT0 Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHUYeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MAaTEMATUYEeCKUX 3HAHUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIIbCKYIO JESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN  MEXIAy TMOHATUSAMU, (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTo 00bEKTa, SIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATh IpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJICKT

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypes;

e CBOOOJHO ONEPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 33]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpenCcTaBIECHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha S3bIKE T'C€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTAaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHATHSAMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPALICHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKMCAaHHBIM OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHIATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH dyHaamenTa pa3BUTHSA TEXHOJIOTUA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontponuet Tpakrieckue o0pa3oBaTesbHbIe
e padoThbI padoThI pecypehi
1 BBenenue B ctepeomMeTpuio 23 1
5 BzaumHoe pacnonoxeHue npsiMbIX B 5 1
IPOCTPAHCTBE
3 [TapamienbHOCTD MPSMBIX U TIOCKOCTEH B 3
IPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U o5
IUTOCKOCTEH B IPOCTPAHCTBE
VYribl ¥ paccTosiHUS 16 1
MHororpanHuku 7 1
BekTopsl B IpocTpaHCcTBE 12
3 HOBTOPCHI/IG, 000011IeHNEe U CHCTEMATHA3AIHS 5 )
3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
e padoThbI padoThI pecypebi
1 AHanuThueckas reoMeTpust 15 1
5 [ToBTOpEHHE, O606IL[6HI:I€ u 15 1
CUCTeMaTH3alMsl 3HAHHUHA
O0bEM MHOTOrpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIBIX TET
6 J{BrokeHus 5 1
7 [ToBTOpEHwMe, O606HI€HI§G U 17 5
cHUCTEeMaTu3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3ydeHHn
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHH: TOUYKA, IIPSMas,
IUIOCKOCTB, MMPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha PUCYHKE
TUTOCKOCTH, MapaJUICIbHBIX TPSIMBIX
(OTpe3KOB), cepeaAHBI OTPE3Ka

[MoHsTHSA: TIepeceKarOIUecs TNIOCKOCTH,
HepeceKaroIInecs npsMasi U TO0CKOCTh;
HOJIYTIPOCTPAHCTBO

[MoHsTHSA: TTIepeceKaroIUecs TNIOCKOCTH,
nepeceKaroIuecs npsiMasi U TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cienctBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N300paxeHue cedeHuil mupamuibl, Kyoa u
IPU3MBL, KOTOPBIE IPOXOIAT Uepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IJI0CKOCTeN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

11

N300paxeHue cedeHuil nmupamuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHNUH Pa3HBIMU LIBETAMU

12

N300paxeHue cedeHnii mupamMmuipl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pEbpa. N3o0paskeHue nepeceueHus
HOJYYEeHHBIX IIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMU

13

N3o06paxeHne cedeHunit mupamuipl, Kyoa u
HPU3MBI, KOTOPBIE MIPOXOASAT Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJIyYEeHHBIX TIIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUYECHHUM Pa3HBIMH LIBETAMH

14

Merton ciaenoB ajs MOCTPOCHUA ceuyeHUI




15

MeTon criefioB [Uis TOCTPOSHUS CEUSHUI.
CBolicTBa epeceyeHrid MpSIMbIX U
IIJIOCKOCTEMN

16

Merton cie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceuenuit B nupamuse, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuit B nupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenuit B nupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOTMOPIHMOHANLHBIX 0Tpe3kax. [logobdue
TPEYTOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Memnemas. PacueTsl B ceueHnIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3BuTHs




IINIAaHUMETPHHN U CTECPEOMETPUU

23

KoutponsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anmHOe pacnosnoxeHue IpsiMbIx B
npocrpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky ckpemuBaroImxcs
npsaMmeix. [lapamiensHblie npsMbie B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAILECH HA JaHHOU
npsiMou. Jlemma o nepeceueHuun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapayutenpHOCTB Tpex HpsMbIX. Teopema o
TpEX MapajuleNbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIINXCS NPSAMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA apAIIETHHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
buryp B napaiienbHON MPOSKIIUU

28

I{eHTpanbHas npoeKus. YTOI C
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXY NPSIMBIMHU

29

3aaun Ha TOKa3aTeILCTBO U
HCCIIeAOBaHNE, CBA3AaHHBIC C
pacCIOJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPSAMON U




IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapauIeIbHOCTU MPSIMOU U TNIOCKOCTH.
CBolicTBa napauieIbHOCTH MIPSMOU U
IJIOCKOCTH

31

FGOMeTpI/ILIeCKI/IC 3aJa4u Ha BBIYHMCJICHUEC U
J0Ka3aTeJIbCTBO, CBA3aHHBIC C
NnapaajaClIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBC

32

[TocTpoenue ceueHus, TPOXOASILIETO Yepes3
JAHHYIO IIPSIMYIO Ha YEPTEkKE U
napajuieIbHOT 0 APYrou npsiMmoil. Pacuér
OTHOLLEHUN

33

HapannenLHa;I MMpOoCKU A, IPUMCHCHUC
A ITIOCTPOCHU A ceueHHI KY68. n
mapauiCICIItIicaa. CsoiicTBa
MnapajjieJicnIcaa U nmpu3Mbl

34

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX ILIOCKOCTEH

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIECH
yepe3 TOUKY, HE MPUHAJIEKAILYIO TAaHHON
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
[apaJIEIbHOCTH NPSAMBIX IIEPECEUCHUS
IIPU IIEPECEUEHUH [IBYX I1ApaJUIEIBbHBIX
IJIOCKOCTEN TPEThEN

37

CaolicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHbIX NPSMBIX,




3aKJIFOYEHHBIX MCXKAY MnapaljlCJIbHbIMA
IIJIOCKOCTAMU,; O IIECPECCUCHUU HpHMOfI C
ABYMS ITapaJlJICIbHBIMU IIJIOCKOCTAMU

38

[ToBropenue: Teopema [Tudaropa na
IIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYT'OJIBHOTO
napaesenunena

41

Breruucnenue qiuH OTPE3KOB B Ky6e nu
IpAMOYT'OJIbHOM IMapaJUICIICIIUIICIC

42

IleprieHAMKYAAPHOCTD NPAMOU U
miockoctH. [Ipu3Hak
NEePHEHANKYISIPHOCTH IPSIMOI U
IJIOCKOCTH

43

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

44

TeopeMa 0 CYIICCTBOBAHUHU U
CANMHCTBCHHOCTH HpHMOﬁ, npoxonﬂmeﬁ
qepe3 TOUKY MMPOCTPAaHCTBA U
HCpHCHI[HKyanHOﬁ K IINTIOCKOCTH

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

[InockocTH ¥ MEpIEHINKYISIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

47

[lepneHauKyIsip ¥ HAKJIOHHASA.




[TocTpoeHue neprneHuKyspa U3 TOUYKU Ha
PSIMYIO

IlepneHauKyIsip ¥ HAKJIOHHAS.

48 [TocTpoeHue neprneHauKkyspa u3 TOUYKU Ha
IIPSIMYIO

49 Teopema 0 TpEX nepHEeHAUKYIIAPaAx
(mpsiMast 1 oOpartHas)

50 Teopema 0 TpEX NEepHIEeHAUKYISIPAx
(mpsimast 1 oOpatHas)

51 VYron Mexay CKpeluBarOIUMUCS
IPSIMBIMU
[Touck nepneHAUKYISPHBIX MPSAMBIX C

52 MOMOIIBIO EPIIEHANKYISIPHBIX
IJIOCKOCTEN

53 OproroHaibHOE MPOESKTUPOBAHHE
[Toctpoenue ceueHnit Kydoa, IpU3MBL,

54 MPaBHWJIBHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKINU
[Toctpoenue ceueHnit Kyoa, IpU3MBL,

55 MPAaBUJIbHOM MUPaMU/IbI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBbHO MockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Tpu3Hak NepneHIuKyIIPHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOTPaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH A0 IINIIOCKOCTH

59

IIpaBunbpHBIE MHOTOTPaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

60

Crioco0Obl OIIyCTUTb MEPIEHAUKYIISAPBI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

61

Casur 1o HenapasuieJIbHON IPsSMOH,
WU3MEHEHUE PACCTOSHUN

62

KoHTtposbHast pabora "B3auMHoe
pacroIokKeHUEe MPSMBIX U MIIOCKOCTE! B
npocTpaHcTBe"

63

HOBTOpCHI/ICZ Yo Mexay npsaMbIMHA Ha
IIJIOCKOCTH, TPUT'OHOMCTPUSA B
IMPOU3BOJIBHOM TPECYI'OJIbHUKE, TCOpPECMaA
KOCHUHYCOB

64

[ToBTOpEHME: YrOI MeXay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/ILICCKI/Ie METOAbI BEIYUCIICHUA
yria MEXAy NpAMbBIMA B MHOT'OI'PAaHHUKAX

66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOTO yrja

67

[Tepnenaukynspasle 1ockocTH. CBONCTBA
B3aMMHO NEPIEHIUKYISPHBIX MITOCKOCTEN

68

[Tpu3Hak neprneHuKyIIpHOCTH
IIJIOCKOCTEH; TeOpeMa O MPSIMOK
MepEeCEeUCHUs ABYX MIOCKOCTEN
NEPIEHANKYIISIPHBIX TPEThEH MIIOCKOCTH




69

[TpstmoyronbHBIN Napaienenumnen; Kyo;
U3MEPEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumneia

70

TeopeMa 0 qMaroHany NpsAMOYTrOJIbHOTO
napajesenunesa u ciecTBue u3 Heé

71

CrepeomeTpuuecKue 1 NpUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKPEIIMBAIOIINUECS MIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PAaHHHUKAX

73

[Tapa napasnienbHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX1y CKPELUBAIOLIUMUCS IPSIMbIMU B
IPOCTBIX CUTYaIUSIX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

75

BelunciieHre pacCTOSHUN MEXKIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
ITOMOIIBIO EPIEHINKYIIIPHON TUIOCKOCTH

76

Tpé€Xrpa"Hslid yroi, HepaBeHCTBaA s
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOIO yIJIa

77

DneMeHTHI chepUIeCcKOil TeOMETPUH:
reo/ie3n4YecKre JMHUU Ha 3eMie

78

Konrponbnas padora "Yrisl 1
paccrosiHus"




Cucremaru3zaius 3HaHU "MHOrOrpaHHUK

79 | 1
U €r0 3JIEMEHTHI

80 [Tupamuaa. Bunsl nupamua. [IpaBunsHas 1
nupamuia

81 IIpusma. [IpsiMast 1 HaKJIOHHAs IPU3MBIL. 1
IIpaBunpHas npuzma

82 [Ipsamoii napauienenunes, 1
NPSMOYTOJIBHBIN Mapajiesenune, Kyo

83 Brimykiibie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOTpanHUKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonTponbhas padota "MHororpanHuku" 1

86 [ToHsiTHE BEKTOpa HAa MJIOCKOCTH H B 1
NIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BEKTOPOB 1

89 [TpaBwiio mapamienenureaa 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO 1
Paznoxxenne BekTopa 1mo 6a3zucy Tpéx

91 BEKTOPOB, HE JIEKAITUX B OJTHON 1
IUIOCKOCTH

92 CkaJisipHOE MTPOU3BE/ICHUE 1

93 Brruucnenue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1




95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
99 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KosaunyecTBo 4acoB i DJIeKTPOHHbIE
ara
uudposbie
Nen/m | Tema ypoka Kourpoabhbie | IlpakTuyeckue | H3YIECHH 6
Bcero aAGoTLL AGOTEI a o0pa3oBaTe/ibHbIE
P P pecypcsbl

1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1

Ha MJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTopenue temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncnenue yria 1

MeX1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpEeHMNE TeMBI "YpaBHEHHE MTPSIMOH, 1

MPOXOJISIICH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1

MporpaMMHUpOBaHUE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
10 AHaIUTHYECKHE METO/IbI pacuéTa yria 1

MEXy MPSMBIMHA B MHOTOTPaHHUKAX
1 AHaIUTUYECKHE METO/IbI pacuéTa yria 1

MCKAY IJIOCKOCTSAMU B MHOTOI'pPaHHUKAX




dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPAWHATAX

13 HaxoxzaeHue paccTosiHUI OT TOYKHU 10
TUIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUi OT TOYKHU 10
IJIOCKOCTH B MPAaBUIbHON UPAMUJIE

15 KontposbHas padota "AHamuTudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUS IPSIMbIX U
IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieIbHbIe CEYeHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTJIBI MEXY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[TepnenqukynsipHBIC TIPSIMBIE U

99 MJIOCKOCTH: CTaHAApTHBIE Mapbl
MEePHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

93 [TepnenguKynsipHBIC IPSIMBIC H

IUIOCKOCTH: TeopeMa 0 Tpex




MEePIEeHIUKYIISIpax

24

[lepnenquKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

25

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7SI
Iomaaen, CoOoopakxeHust Moa00us

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
TIomaaen, COOOpakeHHs ITO00MS

27

[ToBTOpEHHE: MIOIIAN
MHOTOYTOJTLHUKOB, ()OPMYJIBI JISI
TIomaael, COoOpakeHHs MOT00MS

28

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKeHUs MOJ00uUs

29

[Tnomaau ceueHnii MHOTOTPaHHUKOB:
TJIOIIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

KonrtponsHas pabdota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesenumnena

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKLIUU yTiia

33

CrepeomeTprdecKne 3a1auu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO




ImapajiiCJCrumIicaa

HpI/IK.HaI[HbIG 3aga4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesenumneaa

35 O0BEM npsAMOit TPU3MBI

36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMON TTPU3MBI

37 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTOMOIIIBIO

38 omnpeaenéHHoro uarerpana. O0bpém
HAKJIOHHOU MPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTOMOIIIBIO

39 onpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI

40 ®dopmyna 00bEMa mupamuasl. OTHOIICHUE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHuuecKre 3a7auu, CBI3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpHuyuecKue 3aa4u, CBsI3aHHbBIE C
00BEMaMH MUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI




Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

[Tpumenenne 00bEMOB. Brruncienne

46
pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOIOrpaHHHKA"
[HunuHapudeckas TOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MMOBEPXHOCTHU

49 Hwmmnap. [pssmont KpyroBou LUIUHAIDP.
[Tnomane MOBEPXHOCTH UTUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHUYecKoii moBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

59 VYceuénnblil konyc. M3o006paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCca
CrepeoMmeTprieCcKHe 3a/1a4i Ha

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [Tpuknaguelie 3a1a4n, CBI3aHHBIE C




OUJIMHAPOM

58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

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

61

[Tepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. Buj u n3o0paxenue mapa

62

VYpasuaenue chepsl. [Ltomans chepsr u eé
yacten

63

Cummerpus chepsl u mapa

64

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil u mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO

65

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
Mog00uUs

68

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUA U




MHOI'OI'paHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BparuieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O06bem umuHapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMH]Ipa

73

Brruncienune 005EMOB TEII ¢ IOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém
KOHYyca

74

ITimommaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpHuyuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYyca

76

[Tpuknanueie 3ana4yn no teme "OOBEMBI U
TIJTOINAIM TTIOBEpXHOCTEN Ten"

77

O0BEM mapa 1 I1apOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdeprl. CTepeoMeTpuyecKue 3aauu,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
nrapa, MapoBOr0 CETMEHTA U IAapOBOT0
CEKTOpa

78

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
momaasio chepsl. COOTHOMICHUS MEXKTY




IUIOMIAISIMH ITOBEPXHOCTEH U 00BEMaMHU
MOIOOHBIX TeJ

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEM

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TENT"

81

JiBu>xeHust npoctpaHcTBa. OToOpaskeHus.
JIBmkeHus 1 paBeHCTBO Guryp. O0mme
CBOIWCTBA JBHKCHUI

82

Bunb! nBukeHui: napauieabHbIi
IIEPEHOC, LIEHTpaIbHasl CHMMETPUS,
3epKaJIbHasi CAMMETPHS, IOBOPOT BOKPYI
IpsAMOI

83

[IpeobpazoBanus nmomoous. [psimas u
cdepa Diinepa

84

FCOMCTpI/I‘IeCKI/IC 3a1a4i Ha IIPUMCHCHUC
JABUMKCHU S

85

KonTtponbHas pabota "BekTops! B
npocTpaHcTae”

86

Ob6o06maromiee noropenue 11 noHATUH U
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh IPSMBIX M IUIOCKOCTEH
B ITpoCTpaHcTBE"

87

O6o06maromiee noropenue 11 noHATUH U




MeTO0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

88

Oo6o06maromee noropenue 11 noHsATUH U
MeToA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"BekTopsbl B npocTpaHcTBe"

89

Ob6o61matoniee nopropenue 11 nonsaruii u
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOTrpaHHUKA"

90

Ob6o61matoniee nopropenue 11 nousaruii u
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

91

Ob6o6matonee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEN"

92

Ob6o06maromiee noropeHue 11 noHATU U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"ITnomaayu MoOBepXHOCTU U 0OBEMBI
Kpyribix ten"

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

WroroBas koHTpoJsibHAs paboTa

95

[ToBTOpenue, 0600mEeHNE U




CHUCTCMAaTHU3al s 3HaHHUHI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

99

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U




KOMIIBOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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