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HOACHUTEJIBHASA 3AIINCKA

['eomeTtpus siBrseTCS OAHUM M3 OA30BBIX KYPCOB HA YPOBHE CPEAHETO OOIIETO
oOpa3oBaHus, Tak Kak OO0ECIEeYUBAET BO3MOKHOCTh W3YUYEHUS JAUCUUILIAH
€CTECTBEHHO-HAYYHOW HAMPABICHHOCTH W TPEAMETOB TYMAaHUTAPHOTO ITUKIIA.
[TockombpKy JTOTHUECKOE MBIIIICHUE, (DOPMUPYEMOE IMPU U3YICHUH 00YUJarOIITUMHUCS
MOHSTUUHBIX OCHOB TE€OMETPHUH, MpPH JOKA3aTebCTBE TEOPEM M IMOCTPOCHUU
IIEMOYKH JIOTHUECKUX YTBEPXKIICHUN TP PEIICHUN TeOMETPUUECKHUX 3a/1a4, YMEHHE
BBIJIBUTATh W OMPOBEPraTh THUIOTE3bI HEMOCPEICTBEHHO WCIOJIB3YIOTCS TpHU
PEIICHUH 337]a4 €CTECTBEHHO-HAYYHOT'O IIUKJIA, B YaCTHOCTH (PU3MUECKHX 3a]1ad.

[lens ocBoeHus mporpamMmbl yueOHOro Kypca «I'eoMeTpus» Ha yriyOJI€HHOM
YPOBHE — pa3BUTHE HHAUBUAYATBHBIX CIIOCOOHOCTEH 00yJarOMIMXCS TPH U3yUECHUN
r€OMETPUH, KaK COCTaBJISIOLIEH MpeaMeTHOW obnacth «Maremaruka u
nHpopMaTHKa» yepe3 00eCIeUCHIE BO3MOKHOCTH IIPHOOPETCHHS U MCTIOTH30BAHHUS
0oJee rIyOOKHUX T€OMETPUUYECKUX 3HAHUM U JEeHCTBUM, cTIelIM(UYHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJI YCIENTHOTO MpodheCcCHOHATBLHOTO 00pa30BaHMUsl, CBI3aHHOTO C
HCITOTh30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHBIMU 3aJauaMHd Kypca TEeOMETPHHM Ha yTIyOJEHHOM YpOBHE,
PACHIMPSIIONIMMU M YCUITUBAIOIIUME Kypc 0230BOT0 YPOBHSI, SBJISIFOTCS:

pacIIMpeHne MpeCTaBIEHUs O TEOMETPUU KaK YaCTH MUPOBOU KyJIbTYpPhl U
dbopMupOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAFOIIIIM MUPOM;

dbopMHUpOBaHUE TPEJACTABICHUS O IMPOCTPAHCTBEHHBIX (UTypax KaK o
BOXHEHUIIUX MAaTEeMATHUYECKUX MOJEIAX, MO3BOJISIIONIMX OMHUCHIBATh M H3ydaTh
pa3HbIC SABJICHUS OKPYKAIOIIEr0o MHUpa, 3HAHUE MOHATUIHOTO anmnapara 1o pasueny
«CrepeoMeTpus» y4eOHOTO Kypca FeOMETPHH;

dbopMHUpOBaHWE  yYMEHHS  BJIaJEeTh  OCHOBHBIMH  TOHATHSAMH O
IPOCTPAHCTBEHHBIX (PUTYypaX U HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE HUX TPUMEHSTh, YMEHHS JOKAa3bIBaTh TEOPEMbI M HAXOIUTh
HECTaHJAPTHBIC CITOCOOBI PEIIEHUS 3a]1a4;

dbopMHUpOBaHUE YMEHHS PACIlO3HABATh HA YEPTEKAX, MOJACISIX U B peaTbHOM
MUpE MHOTOTPaHHUKMA M TeJa BpalleHUs, KOHCTPYHMPOBATH T'€OMETPUYECKHE
MOJIEIIH;

dbopMupOBaHUE TOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHUS
MaTeMaTUYeCKNX TEOpHH, (GOPMHUpPOBAHWE MOHUMAHUS POIH AKCHUOMATHUKH TIPU
IPOBEICHUH PACCYKIICHUI;

dbopMupoBaHUE yMEHHUS BIAJACTh METOJAMHU JOKA3aTelbCTB U aJTOPUTMOB
pEIIeHMs, YMEHHUSI UX TPUMEHSITh, IPOBOIUTH JTOKA3ATEILHBIC PACCYKICHHS B XOJIC
pEIICHUST CTEPEOMETPHUCCKUX 3a7ad W 3a7ad C TPAKTHICCKUM COJIEPIKaHHEM,
dbopMUpOBaHUE TMPEJACTABICHUS O HEOOXOAMMOCTH JIOKA3aTENbCTB  IPHU



000CHOBAaHMY MAaTeMAaTHUUYECKUX YTBEPKICHHUHN U POJIH aKCHOMAaTUKU B TIPOBEICHUN
JEYKTUBHBIX PACCyKICHUN;

pa3BUTUE U COBEPUICHCTBOBAHWE MHTEIUICKTYyaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
yYMEHUM, KPUTUYHOCTH MBIIUICHUS, HUHTEpPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (PYHKIIMOHATEHONH TPAaMOTHOCTH, PEICBAHTHON TEOMETPHH:
YMEHHSI PacCIliO3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX CUTYyalUsX U MPU U3YYCHUH JIPYTUX
y4eOHBIX  TPEIMETOB, TPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEM,
MOJENUPOBAHUSL PEATbHBIX CUTYallMi, HCCIIEIOBAHUSI TOCTPOCHHBIX MOJIEIIEH,
MHTEPIPETALNH TOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEP>KATENbHBIMU JIMHUSMH y4eOHOro Kypca «['eomerpusi» B
10-11 «xkmaccax sBusawotrcs: «lIpsiMble M IUIOCKOCTA B MNPOCTPAHCTBEY,
«MHuororpannukm», «Tena BpameHus», «BekToppl W KOOPAMHATHI B
MPOCTPAHCTBEY, «JIBUXKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
MOHSATUSIMUY», PEJICBAHTHBIMU T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEpP)KATEIbHBIM JIMHUAM Yy4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMUYECKUX YMEHUM  pacmpeiessieTcss He  TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O rojgaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaram ocBoeHus DenepalibHON paboueit
IPOrpaMMbl, paclpeneNEHHbIM MO0 ToJaM OOYyYEeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 9ToOBI KO BCEM OCHOBHBIM, MTPUHITUITHATILHBIM BOIIPOCAM OOYJarOIIHECs
oOpamjaJiiChb ~ HEOJHOKPAaTHO. JTO TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU TTOHATUSIMHU U HaBBIKAMH TTOCJIEIOBATEIHFHO U TOCTYNATEIbHO, C
COOJII0/ICHUEM TIPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYaIOIMIUXCs, PACIIHUPSS U yTriyOmsis
e€, 00paszyst MPOUHbIE MHOXKECTBEHHBIEC CBS3H.

[lepexo k U3yUYEHHUIO TEOMETPUU HA YTITyOJIEHHOM YPOBHE TTO3BOJISIET:

co3gaTh  ycioBus A auddepeHnmanuy  0OOy4eHHS, TOCTPOCHHS
WHJUBUAYAIbHBIX 00pa3oBaTelIbHBIX MOpOrpaMM, OOECHEeUUTh YIIyOJIEHHOE
U3YUYCHHUE T€OMETPUHU KaK COCTaBJISIIONIEH yueOHOro nipeamera «MareMaTukay;

NOJATOTOBUTH OOYYaIOIIMXCA K TMPOAOIIKEHUIO H3YUYEHUS MATEeMaTHKU C
y4€ToM BbIOOpa Oyaymiel mpodeccuu, oOecreurBas IMPEEMCTBEHHOCTb MEXKTY
o0muM 1 IpoeccHoHaTEHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «['eomerpus» Ha yriyOia€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henentwo), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COILEPKAHUE OBYUYEHUA
10 KJIACC

IIpsAMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHUS ~ cTepeoMeTpuu. Touka, TmpsAMmasi, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3auMHOe pacrnonoxeHre npsMbIX B IIPOCTPAHCTBE: II€PECEKAIOLIMECH,
napajyieJbHble W CKpelmBaromuecss npsMble. [Ipu3Haku CKpemmBarOmuxcs
npambiX. [lapamnenbHOCTh MPSIMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapAJLICIbHBIE
MpsIMBIE B IPOCTPAHCTBE, NAPALIEIIBHOCTD TPEX MPSAMBIX, aPAJUIETBHOCTD MPSIMOM
U 1ockoctu. [lapamienbHoe W UEHTpalIbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OCHOBHBIE CBONCTBAa MapajUIeIbHOrO MpoeKTupoBanus. M3o0OpaxeHue
buryp B mapaysiebHONW MPOEKIHUHA. YTIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXKIy NMPAMBIMU B IPOCTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN: MapajliesIbHbIE
IIJIOCKOCTH, CBONCTBA NapaJuyIeIbHbIX IIJIOCKOCTEMN. [Ipocreiimue
IPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpadp, NapaUlesIeuIeI,
MMOCTPOEHHUE CEUCHU.

[TepneHIUKYASAPHOCTh OPSIMOU U TUIOCKOCTH: MEPIECHAUKYJISIPHBIE TIPSIMBIC B
OPOCTPAHCTBE, NPSAMBIE MNapaJUICIbHbIE M TEPIEHAUKYISPHbIE K IUIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpemMa O MpsSMOU
MEPHEHUKYISPHON IIJIOCKOCTH. OproronajibHOe IIPOEKTUPOBAHMUE.
[leprieHIMKYISAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE
OT MPSAMOH1 J10 TNTIOCKOCTH, MPOEKLUs (PUrypbl Ha MIOCKOCTh. [leprneHuKkyaIsipHOCTD
IJIOCKOCTEN: MPU3HAK MEPNEHAUKYISIPHOCTU ABYX IUIocKocTel. Teopema o Tpéx
MEPHEHINUKYISAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAYy IPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
yroJl, JJMHEWHBIN YroJl ABYTPAHHOTO yrya. TpEXTpaHHBIM U MHOTOTPAHHBIE YIJIbL.
CBoiicTBa MJIOCKUX YIJIOB MHOTOIPaHHOTO yria. CBOMCTBA ITIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOIO yria. Teopembl KOCHHYCOB M CHHYCOB IS TPEXTPAHHOTO yIJia.

MHOrorpaHHuKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpanHuka. IIpu3ma: n-yromabHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBasl U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapautenenurnen, MpAMOYTOJIbHBIN MapaJUISIICHUIIE] U €ro cBorcTBa. Kparyaiimue
MyTH Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpancTBeHHas
teopema [ludaropa. [lupamuaa: n-yronpHas nupaMuja, MPaBUIIbHAS U yCEUEHHAs
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEdl MPaBUIBHOM NHUPaMUbL.
[IpaBuibHBIE MHOTOIPAaHHUKH: IpaBUJIbHAs NpU3Ma WM MpaBUiIbHAs MHUPAMHJA,



IpaBUJIbHAS TPEYTOJIbHAS UPaMK/JIa U TPaBUIIbHBIN TeTpasap, ky0. IlpencraBnenue
O MPABUJIBHBIX MHOTOIPaHHUKAX: OKTa’Ap, JOACKAAP U UKOCADIP.

Bbluucnenue 3J€MEHTOB MHOTOTpaHHUKOB: pEOpa, AMAroHal M, YIJIblL.
[Inomanp OOKOBOWM NOBEPXHOCTM M IOJHOM TOBEPXHOCTH MPSMOM IPU3MBI,
IUIOIIA/Ib OCHOBaHMM, TeOpeMa 0 OOKOBOM IMOBEPXHOCTHU MpsiMoi npu3msl. [1nomans
OOKOBOIl TIOBEPXHOCTM U TOBEPXHOCTH MPABWIBHON NHpPaMUIbl, TEOpemMa o
IUTOIIAAN YCEUEHHOW MUPAMUIBI.

CummeTpust B INIPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  ITPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWJIBHOM MHOIOI'PDAaHHHMKE: CUMMETpUS
NapajulesIenunea, CAMMETPUS IPABUWIBHBIX HIPU3M, CHUMMETPHS IPABHIIBHOU
MTAPAMUJIBL.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B IIPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApHBIE, COHANPABJIEHHBIE U  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. JI€MCTBHS C BEKTOPAMHU: CIIOKEHHE
Y BBIUATAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBolcTBa ClI0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOpA HA YUCIIO.
IloHdaTe KOMIUIaHApHBIE BEKTOpHI. I[IpHM3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapamrenenumnena. Teopema O pPasIoXEHUM BEKTOpAa IO  TPEM
HEKOMIUIAHApHbIM  BekTopam. [IpsmMoyronpHasg  cucTtemMa  KOOpPAMHAT B
npocrpancTBe. KoopauHarel Bekropa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOPA H
KOOpJMHATaMH TOYEK. YTOoid Mexay BekTopaMu. CKaJasipHOE IPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

TeJia BpaleHus

[lonsATHA: UUAMHApPUYECKAas TOBEPXHOCTh, KOHMYECKAas IOBEPXHOCTb,
chepruueckass TOBEPXHOCTh, OOpasylommue IoBepxHOocTel. Tema BpalieHHs:
HWIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. Bzanmuoe pacnonoxenue cheps
U TJIOCKOCTH, KacaTeNbHasl TNIOCKOCTh K cepe. M300paxkenne Ten BpalieHus Ha
miockocth. Pa3BépTka nmunuHapa u konyca. CumMeTpust chepsl U mapa.

O6bém. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapayuienenunena u cieAcTBus u3 He€. O0bEM mpsMol u
HAKJIOHHOHW TIPU3MBI, IIWIMHpA, TUpaMuAbl 1 KoHyca. OOBEM mapa U mapoBOTro
CErMeHTa.

KomOuHanuu Ten BpaiieHus W MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
MUTUHAP, OMHMCaHHas okoyio 1wiuHapa. llepeceuenue cdepsl u 1mapa ¢
mIockocThio. Kacanne mapa m cdepbl MI0CKOCThIO. [loHSITHE MHOTOTrpaHHUKA,
OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BINMCAHHOW B MHOTOTPAHHUK WA TEJO
BpallICHUS.



[1nomanp MOBEPXHOCTH LMJIMHApA, KOHYca, IUIOMAAs chepbl U e€ dacTeil.
[Tonobue B mpoctpanctBe. OTHOmEHWE OOBEMOB, TIIIOMANEH IMOBEPXHOCTEH
noaoOHbIX ¢uryp. IlpeoOpazoBanue momoOusi, romorerusd. Pemienuwe 3amad Ha
IIJIOCKOCTH € UCTIOJBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB M TEJ BPAILEHUS: CEUYECHHS LUITUHIpa
(mapayyieTbHO W MEPNEHAUKYJISPHO OCH), CEYeHUs KoHyca (mapajuielbHbIe
OCHOBAHMIO U MPOXOJSIINE Yepe3 BEPIIMHY), CEUECHHU I1apa, METOJbl TOCTPOEHUS
CEYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ IEpPEHOCca
CEKYILEH MIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B mpoctpancTse. Onepanuu HaJl BEKTOpaMH. BEKTOpHOE YMHOKEHUE
BEKTOpOB. (CBONCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. KoopauHarel BekTopa. PasnoxeHune BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIM METO/I MIPH PEIICHUH T€OMETPUUECKUX 3a/1a4.

/{BMKeHUs B MPOCTPAHCTBE

JBuxenusa npocrpaHcTBa. OtoOpaxkeHus. [[BUKeHUS M paBEHCTBO (UTYp.
OOmue cBoicTBa JBMDKCHUW. Buuapl JIBWXXEHWN: TMapalyIeNbHBIM IEPEHOC,
LHEHTpaJibHasl CUMMETpPUs, 3€pKajbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus nogodus. [Ipsimas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIII YPOBEHb) HA YPOBHE
CPEJHETI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpa:kaanckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTbh IPAKIAHCKON MO3UIIMKM 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOTO 00I11eCTBA, MPEICTABICHNE O MATEMAaTUYECKHUX
OCHOBaX (YHKIIMOHHPOBAHMS PAIMYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
TpaXJaHCKOTO  obOmiectBa  (BBIOOPBI,  OMPOCHKI W JAPYroe),  yYMCHHE
B3aMMOJIEUCTBOBATh C COLMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIUSIMHA 1 HA3HAUYCHHUEM;

2) naTpuoTU4ecKoe BOCIUTAHME:

c(hOpMHPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
OPOLUIOMY M HACTOSILEMY POCCUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIICHHE K
JOCTUKEHHUSIM POCCUHMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMAaTHUYECKOU IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTMDKCHHM B JPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAaKTHYECKUM
IIPUMEHEHUEM JOCTHKEHNUI HAYKU U IEATEIbHOCTBIO YUEHOIO, OCO3HAHUE JTUYHOIO
BKJIaJ1a B IOCTPOECHUE YCTOMUMBOIrO OyaylIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIKOYAas 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33]a4, PEIICHHH, pacCyKIeHUH, BOCHPUUMYHBOCTD K
MaTE€MaTUYECKUM acleKTaM pa3JudyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

chOpMHPOBAHHOCTh YMEHUS TMPUMEHSATh MAaTeMAaTHYEeCKHUE 3HaHUSA B
MHTEpEecax 3J0POBOr0 U 6€30MacHOr0 00pasa KU3HH, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aAHATUU U
OTJIbIXa, peryJisipHas pusnmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPUICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BociuTaAHUE:

FOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOJIO0Us, HHTEpeC K
paznuyHbiM  cpepaMm  NMpPOPECCHOHAIBHOW  JEATENbHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynywmeit mnpodeccun M peamu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHHUIO U



caM0oOOpa30BaHMI0 Ha MPOTSHKEHWH BCEH XKU3HH, T'OTOBHOCTh K aKTHBHOMY
YYacTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MATEMaTUUYECKOW HAPaBIECHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMaHUE BJIUSHUS
COITMAJILHO-DPKOHOMUYECKHUX TPOIIECCOB Ha COCTOSHUE MPUPOJIHON M COIMAIbHOU
Cpelbl, OCO3HAHUE TJI00ATBHOIO XapaKTepa FKOJOTUUECKUX MPOOJIeM, OpUEHTAIUS
Ha TMpPUMEHEHUWE MaTeMaTHYECKUX 3HAHUW Ui pEIIeHHs 3agady B 00JiacTu
OKpY’XKaroliel cpenpl, IUIAHUPOBAHUE TIOCTYNIKOB M OIEHKM WX BO3MOXXHBIX
MIOCJICACTBUM JIJISI OKPYKAIOIIECH CPEIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHON MPAKTHUKH, TOHUMaHUE MaTEMaTHYeCKOM
HayKH Kak cepbl YEIOBEUECKON ACATEILHOCTH, ITANOB €€ pa3BUTHS M 3HAYUMOCTHU
JUIs pa3BUTHUS LIMBUJIM3ALMH, OBJIAJICHUE S3BIKOM MaTeMaTUKH M MaTeMaTH4YeCKOM
KYJIbTYPOIl KaKk CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
1 UCCIIEIOBATEIIbCKYIO JIEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATDI

Io3HaBaTe/ibHBbIC YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Ba3oBble Jjoruueckue geicTBUA:

BBISBIAITE M XAPAaKTEPHU30BaTh CYIIECTBEHHBIE IPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TMOHATHUN, OTHOLICHUH MEXIy MOHATHAMH, (HOPMYyIUPOBATH
onpeereHus MOHITHI, yCTaHABIMBAaTh CYIECTBEHHBIN MPU3HAK KJIacCU(DHUKALUY,
OCHOBaHUs AJ11 0000IEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOpPMYyJIUpPOBaTb U  NpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPULIATENbHBIC, EAUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBIIITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIONEHUAX M YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKHM, JEAYyKTHBHBIX M
MHIYKTUBHBIX YMO3AK/IFOUEHU, YMO3AKIFOYEHNN 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUM
(mpsiMbIE€ M OT MPOTHUBHOI'0), BEICTpauBaTh apryMEHTAaLMIO, IPUBOAUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBObI;

BbIOMpATh CMocod pemeHus Y4yeOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB PELIEHUs, BEIOMPATh HanboJee NOAXOA[IIUN C YYETOM CAMOCTOSTENBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bCKie AeHCTBHA:



UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpolieMmy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (JOpPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro 00BEeKTa, SBICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TPOLIECCAMH;

CaMOCTOATENbHO (OPMYIMPOBATh OOOOLIEHUS W BHIBOJABI IO pe3yjbTaTam
IPOBENEHHOTO  HAOJIONEHMS, UCCIIEIOBAaHMS,  OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIFTaTOB, BEIBOJAOB U 000OIICHUA;

OPOTrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TAaKXKe BbIIBUTATh
IPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanmei:

BBISIBIISITh Je(UIIUTHI HH(POPMAIUK, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BONIPOC U ISl pEUICHUS 3a]1a4H;

BbIOMPATh MHPOPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH MH(DOPMAIHIO PA3TMUYHBIX BUIOB U (hOpM
pEACTABIICHUS;

CTPYKTYpUpOBaTh MH(OPMALMIO, NPEACTABIATh €€ B pa3iudHbIX (HopMax,
WTIOCTPUPOBATh Tpaduyecky;

OILICHUBATh HaJEXKHOCTh uHbopMaIu o CaMOCTOSATEIILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBepPcAJbHbIE yUyeOHble 1elCTBUS

OO1enne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXICHUS B COOTBETCTBUU C YCIOBHUIMHU U
HEJISIMUA OOIIEHUS, SICHO, TOUHO, TPAMOTHO BhIPAKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THUChbMEHHBIX TEKCTax, JlaBaTh IIOACHEHHUS I1I0 XOJy peIICHUs 3ajJa4H,
KOMMEHTHUPOBATH MOJYYEHHBII PEe3ybTaT;

B X0Ji€ 0OCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBI,
npoOJyieMbl, pelraeMoil 3ajayu, BBICKA3bIBaTh WJEW, HaIlleJeHHbIE Ha TIOHMCK
pelieHusi, COMOCTABIATh CBOU CYXICHUS C CYXICHHSAMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KWBaTh Pa3jM4Me W CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
bopMyJIUpPOBATH PA3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YJAbTATHl PEIIeHUs 3aJlaud, dKCIIEPUMEHTa, UCCIICIOBaHMS,
IIPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajaad
MpPE3EHTAllMd U OCOOEHHOCTEN ayAUTOPUH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusauus:



COCTaBJISITH IJIaH, AJITOPUTM PEIICHUs 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
YYETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHPOBATh
1 KOPPEKTUPOBATH BAPHAHTHI PEIICHUNA ¢ YIETOM HOBOM HH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIBLHBIN HHTEJJIEKT:

BJQJeTh  HABBIKAMHM  TIO3HABATENHHON  pedIeKCHMU  KaK  OCO3HAHHS
COBEPIIIAEMbIX JEUCTBUN W MBICIHTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIIAJIECTh
crocobamMu CaMOMpPOBEPKH, CAMOKOHTPOJIA TMpolecca W pe3yjbTaTa pelieHus
MaTeMaTUYECKOH 3a/1au;

PEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEIICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX,
HalICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM, OOBSICHATH TPUUUHBI
JTOCTHXKEHUS WJIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAsl 1eITEJIbHOCTD:

MOHMMAaTh M HCIIOJL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHIAWBUIYJTbHON
paboThl TpU peHIeHUWH Y4YeOHBIX 3aJay, TMPUHUMATh 1eJb COBMECTHOM
JeSTEeILHOCTH, TIJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pabOThI, pacmpenessTh
BUJIBI PabOT, JOTOBAPUBATHCS, 00CYXKAATh MIPOIIECC U PE3yIbTaT PaboThl, 00001IATH
MHCHHUS HECKOJIBKHUX JIO/ICH;

y4acTBOBaTh B TPyNMOBBIX (opMax padoThl (0OCyX aeHHs, OOMEH MHEHUH,
«MO3TOBBIE IMITYPMbI» H UHBIE), BHITIOIHATH CBOIO YaCTh pabOThl 1 KOOPAUHUPOBATH
CBOU JICUCTBUS C IPYTMMH YJI€HAMHU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B 0OmuWiA TPOAYKT TIO KpHUTEPHUSAM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMHA
B3aUMOJIEUCTBUS.

INPEJMETHBIE PE3YJ/IbTATDBI

K xonmy 10 kiaacca oOyyaromuiicss HayqIuTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHATHUSIMH CTEPEOMETPUM TPHU
pelIeHrH 3a7a4 U MPOBEICHUU MaTEeMAaTUYECKUX PACCYKIACHUM;

e TMPUMEHATh AKCHUOMbBI CTEPEOMETPUU U CJCACTBUSI U3 HUX TPU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIIOJIOKEHUE TMPAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH MOHSATUSIMU, CBS3aHHBIMU C yrjaMu B
MPOCTPAHCTBE: MEXAY MPSMBIMU B TPOCTPAHCTBE, MEXIY MOPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTpPaHHUKAMH,



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUJbl MHOTOIPaHHUKOB (IIpU3Ma,
nupamuza, NpAMOYTOIbHBIN MMapauieaenunes, Kyo);

e KJIacCU(PUUUPOBATH  MHOIOTPAaHHUKH,  BbIOMpas  OCHOBaHMS IS
KJaccuukanuu;

e CBOOOJHO OIEPUPOBATH TMOHSATHUSMH, CBSI3AHHBIMU C  CEYCHHEM
MHOTOI'PAHHUKOB IJI0CKOCTBIO;

e BBIOJHSATH napajuienbHoe, LEHTPaAIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHKE (GUTYp HA TUIOCKOCTD, BBIMOJIHATH U300paxeHus: Puryp Ha
MJIOCKOCTH;

e CTPOWUTH CEYEHHS] MHOTOI'PAaHHUKOB PAa3JIMYHBIMU METOJAMH, BBIIOIHITH
(BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIITH IUIOWAAM  IOBEPXHOCTEW  MHOTOTPAHHUKOB  (IpU3Ma,
NUpPaMKJIa), FTEOMETPUUECKUX TeJl C IPUMEHEHUEM (pOopMYJT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CHMMETPHUH, IEHTP, OCh ¥ IIIIOCKOCTh CAMMETPHUH (DUTYPBI;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3aJaud Ha JOKa3aTelIbCTBO MaTEeMaTHYECKUX OTHOIICHUA U
Hax0JICHUE FT€OMETPUUYECKHUX BEIUUHNH, TPUMEHSISI U3BECTHBIE METO/IbI ITPU
pElIeHU MaTEeMaTUYeCKMX 3a/Jad IOBBIIIEHHOIO M BBICOKOIO YpPOBHS
CJI0’)KHOCTH;

e TMPUMEHSATH MPOCTEHIIME MPOrpaMMHBIE CPEACTBA M  DIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MPEOOPa30BBIBATE W HWHTEPIPETHUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUIypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHaJU3UPOBAaTh PEAJIbHbIE CUTYyallUH, MPUMEHATh U3YUYEHHbIC MOHSATHS B
npolecce IOMCKAa peleHUuss MaTeMaTU4YecKd CcQOopMyJIHMpPOBAHHON
npoOJIeMbl, MOJAEIUPOBATh pEajbHbIE CUTYyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEeI0BATh MOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUH M TEopeM, ammapara aiareOpbl, peniaTh MPaKTUUYECKHE 3a/1ayw,
CBSA3aHHBIE C HAX0XK/IEHHEM I'€OMETPUYECKUX BEJINYMH;

e UMETh MPEJCTaBIECHUA 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHJaMEHTa Pa3BUTUS TEXHOJIOTUH.

K xoniry 11 kiaacca o0yyaromuics HayquTCs:



CBOOOJHO OIEPUPOBATh MOHATUSMH, CBSI3aHHBIMH C I[MUIMHIPUYECKOM,
KOHHYECKOW U Cc(epruecKodl MOBEPXHOCTSIMH, OOBSICHITH CIOCOOBI
HOJIyYCHHUS;

ONEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEIAMU BpAILlEHUS: LIMJIUHAPOM,
KOHYCcOM, cepoil u mapom;

pacro3HaBaTh Tela BpauleHus (UWIUHAP, KOHYC, cdepa u Imap) |
OOBSACHATH CIIOCOOBI MOIYYEHUS TEJl BPALLICHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJI0KEHUE CHEPHI U MIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpaLICHMUS,
00BEMBI U TUIOLIAAN MOBEPXHOCTEH MHOIOTPAHHUKOB M TE€J BpalICHUS,
F€OMETPUYECKHX TN C IPUMEHEHUEM (POpPMYIT;

CBOOOZHO ONEpPUPOBATH MOHITUSMM, CBSI3aHHBIMU C KOMOMHALMAMU TeNl
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIM B cdepy U
OINKCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAaHHUK WJIA TEJIO
BpAIlCHUS;

BBIYHCIIATh COOTHOIICHUSI MEXY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMU
IIOJOOHBIX TEN;

n300pakatb u3y4daembie (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BUJ CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEYEHUS TEJl BPALCHUS;

U3BJIEKATh, WHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HHPOPMAIHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJIHO ONEpUPOBATh MOHIATHEM BEKTOP B MPOCTPAHCTBE;

BBINOJIHATH OIlEpallMy HaJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JE€KaPTOBOM CHCTEME KOOP/IMHAT;
pelaTh reOMETPUYECKHE 33Ja4l HA BBIUMCIIEHUE YTJIOB MEXAY IPSIMbIMUA U
IJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUNA OT TOYKH /10 IJIIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a IIPU PEILICHUMY;
CBOOOZHO OMNEpPUPOBATh MOHATUSIMH, CBS3aHHBIMH C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHM;

BBINIOJIHATh HM300pa)K€HUsST MHOTOTPAaHHUKOB M TeJl BpalleHUs MpH
NapajuleIbHOM  IIEPEHOCE, LEHTPaIbHOW CHUMMETPUH, 3€pKaJIbHOU
CUMMETPUH, IPU TOBOPOTE BOKPYT NMPSAMOIL, TpeoOpa3oBaHus OA00US;
CTPOUTH CEYECHHUsS] MHOTOI'PAaHHUKOB W TE€J BPALIEHUS: CEUEHUs LIWJIMHIpA
(mapasnienbHO U MEPIEHIMKYJISPHO OCH), CEYEHUs KOHYca (TapaiebHbIe
OCHOBAHUIO U IPOXOASAIINE YEPE3 BEPIINHY ), CEUEHMSI 11apa;
UCIIOJIb30BaTh METO/bl IOCTPOCHHUS CEUEHUI: METOJ CJEel0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH IITOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHSATh TEOMETpUUECKHe (HaKThl JIST PEIICHHUS] CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIAraloIuX HECKOJIBKO IIAaroB pELICHUS, €CIH YCIOBHUS
NPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (hopme;

pelmars 3aJa4d Ha JOKa3aTelIbCTBO MATEMaTUYECKUX OTHOIICHUUA U
HAXO0XJCHUE TEOMETPUUECKUX BEJINYNH;

MPUMEHATH MPOTPAMMHBIE CPEICTBA M SJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

IIPUMEHSTH I10JIyYECHHbBIEC 3HAHUS HA IPAKTUKE: CPABHUBATH, aHAIM3UPOBATh
Y OILICHUBATh pEAIbHBIE CHUTyallud, NPUMEHSATh W3YYCHHBIE ITOHATHS,
TEOPEMBbI, CBOMCTBA B MPOILECCE IOUCKA PEIICHUS MaTeMaTUYECKU
chopMyIUPOBAHHOM TPOOIEMBbI, MOJEIUPOBATh PEAIbHbIE CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEN0BATh TOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAHUEM
T€OMETPUYECKUX TIOHATUA ¢ TEopeM, amrmaparta anreOphl, pemaTh
MIPAKTUYECKHUE 3aJ1aud, CBS3aHHBIE C HAXO0XICHUEM TI€OMETPUUYECKUX
BEJINYMH,;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS TE€OMETPUHU Kak
COCTaBHOM yacTu (hyHJaMEHTa Pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuyecTBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (HM(pPOBbIE)
KoHTpoJbHbIE
n/n MPOTrPaMMBbI Bceero o0pa3oBaTesibHbIE PeCypcChI
padoThI
1 Bseznenue B crepeoMeTputo 23 1 https://resh.edu.ru/subject/17/10/
B3anmMHoOe pacnionoxxenue
2 MMHOE PACTIONOIKCHHC HPAMBIX B 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
' o
3 SPAIICILHOUGTE IPAMBIX H IUIOCKOCTEH B 8 0 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
IT
4 ePHeHHHIinﬂpHOCTB TPAMBIX 1 25 0 https://resh.edu.ru/subject/17/10/
MJIOCKOCTEHN B POCTPAHCTBE
VYTrel ¥ paccTosiHUA 16 1 https://resh.edu.ru/subject/17/10/
MHororpaHHuku 7 https://resh.edu.ru/subject/17/10/
Bexkropsl B mpocTpaHCcTBE 12 0 https://resh.edu.ru/subject/17/10/
I1 6006
8 OBTO? M et 5 2 https://resh.edu.ru/subject/17/10/
3HaHUI
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 6



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumeHoBaHue pa3ieioB U TeM

Koan4decTBo 4acoB

DJIeKTpPOHHbIE (LM (ppPOBbIE)

Ne n/m Konrtpoabusie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTeIbHbIE PeCypChl
padoTbI padoThI
1 AHanmuTuyeckas TeoMeTpust 15 1 0 https://resh.edu.ru/subject/17/10/
I1 6006
2 OBTOPCHIE, 000 meHIfe 1 15 1 0 https://resh.edu.ru/subject/17/10/
cUCTeMaTH3aIlHs 3HAaHUI
3 O06bEM MHOTOIpaHHUKA 17 1 https://resh.edu.ru/subject/17/10/
Tena BpameHus 24 1 https://resh.edu.ru/subject/17/10/
H 61e
5 JOTHAZH HOBEPXHOCTH 1 OUBEMET 9 1 0 https://resh.edu.ru/subject/17/10/
KPYTJBIX TEJ
6 JBrxenus 5 1 0 https://resh.edu.ru/subject/17/10/
I1 6006
7 OBTOPCHIE, 000 meHIfe 1 17 2 0 https://resh.edu.ru/subject/17/10/
cUCTeMaTH3allHs 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 2 0

[NPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IHHOYPOYHOE IVTAHUPOBAHUE
10 KVIACC

Ne ni/m Tema ypoka

KoanyecTBo 4yacos

Bcero

KonTtpoabHbie padoTsl

OcHoBHBIE TIpaBUIIa U300paKEHHs HA PUCYHKE
1 IUIOCKOCTH, NMapauIeIbHbIX IPSIMBIX (OTPE3KOB),
CepeAMHbI OTPE3Ka

[lonsATHA cTepeoMeTpun: TOUKA, IIpsiMas,
IJIOCKOCTH, MPOCTpaHCTBO. OCHOBHEIE MpaBUia
2 M300paKeHUsI Ha PUCYHKE MJIOCKOCTH,
MapajuIeNIbHBIX MPSMBIX (OTPE3KOB), CEPEINHBI
oTpe3Ka

IlonsTus: MEepeCCKaroImurecs MmIOCKOCTH,
3 nepeceKaromuecd nmpamasd 1 rnjioCKOCTb,
MOJIYIIPOCTPAHCTBO

[lonsATus: nepecekaromuecs MIOCKOCTH,
4 HepeceKarouecs npsiMasi 1 IIoCcKoCTh;
MIOJIyIIPOCTPAHCTBO

MHororpanHuKH, H300pakKeHUE MPOCTEHITIX
5 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOLINX
00BEKTOB

MHororpaHHUKH, H300pakeHrne MPOCTEHIIINX
6 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOITHX
00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE CIECICTBUS U3

HHUX




AKCHOMBEI CTCPCOMETPHUH U IICPBLIC CICACTBHUA U3
HHUX

AKCHOMBI CTEPEOMETPUHU U NEPBHIE CIEACTBUS U3
Hux. CriocoObl 3a/1aHUs MPSMBIX U TNIOCKOCTEH B
npoctpanctBe. OO03HAUYCHHS PSAMBIX U
IIOCKOCTEH

10

N3006paxkenue cedeHnit mupamMuibl, KyOa 1 MpU3MBI,
KOTOpBbIE TPOXOAST yepe3 ux pédpa. M3o0paxenue
repeceueHus MOayYEHHBIX MIIOCKOCTEH.
PackpammBanue MOCTPOEHHBIX CEUEHUH pa3HBIMU
LBETaMU

11

N300pakeHne cedeHni mUpamMuIbl, KyOa v MPHU3MBI,
KOTOpBIE TPOXOIT uepe3 ux péopa. Mzobpakenue
MEPECEUCHUS MTOJTYUYCHHBIX MIJIOCKOCTEM.
PackpammBaHue IOCTPOEHHBIX CEYEHUN Pa3HBIMU
I[BETAMHU

12

N3o0paxenune ceueHuit mupaMuabl, Kyoa v MPU3MBI,
KOTOpBIE MTPOXOAST Yepe3 ux péopa. M3o0paxenue
NEpCCCUCHUA MOJTYUCHHBIX IJIOCKOCTEH.
PackpammBaHue NOCTPOCHHBIX CEUCHUH Pa3HBIMH
[[BETAMHU

13

N3ob6pakenue cedeHnit mupamMuIbl, KyOa v MpU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux pédpa. M3obpaxkenue
repeceyeHusl MOIYyYEHHBIX MII0CKOCTEM.
PackpammBaHnue NOCTpOCHHBIX CEUYECHHI pa3HbIMU
IBEeTaMn

14

Meton cienoB 715 HOCTPOEHUS CEUEHUI

15

Merton cnenoB s mocTpoeHus ceueHuit. CBoiicTBa
nepeceyeHui MpsMbIX U IIIOCKOCTEH




16

Mertopn crenoB s mocTpoeHus ceueHuid. CBoCTBa
IIEPECEYECHUM NPSAMBIX U INIOCKOCTEN

17

IToctpoenue ceueHuit B nupamuse, Kyoe no Tpém
ToukaM Ha péopax. Co3aHne BEIHOCHBIX YEePTEKEH
Y 3aIUCh IIaroB TOCTPOEHNUS

18

ITocTpoenue ceueHuit B nupamuse, Kyoe no Tpém
ToukaM Ha péOpax. CozaHue BEIHOCHBIX YepTexel
¥ 3aIIMCh 11aroB IIOCTPOCHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe rno tpém
ToukaMm Ha péOpax. CozmaHue BEIHOCHBIX YepPTEkKeH
U 3aIlACh I1aroB MOCTPOEHUS

20

[TocTpoenue cedenunii B mupamuie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3aHNe BHIHOCHBIX YepTexKeH
¥ 3aIIMCh 111aroB IOCTPOECHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [logo0Oue
TPEYTOTLHUKOB

22

IToBropenue mianumerpun: Teopema Menenast.
PacueTsl B ce4eHMAX HA BBIHOCHBIX YEPTEkKaX.
Hcropus pa3BuTHs INIAHUMETPUH U CTEPEOMETPUU

23

KonTponbhas pabora "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.
CxpemuBatomuecs npsimbie. [Ipusnaku
CKpCIIMBAIOIINXCA IIPAMBIX. Hapannem)Hme
MpsIMBIE B IPOCTPAHCTBE

25

Teopema 0 Cy111€CTBOBAaHUH U €IMHCTBEHHOCTH
NPAMON mapajieIbHON TaHHOM MPsIMOH,




MPOXOASAIICH Yepe3 TOUKY MPOCTPAHCTBA U HE
JeXalle Ha TaHHOM npsiMoi. Jlemma o
MepeCeUeHUH NapalieIbHbIX MPSIMBIX IIJIOCKOCTBIO

26

[TapamnenbHOCTH TpeX NpsAMBIX. TeopemMa o TpEX
NapajuleNIbHbIX NPsIMBIX. Teopema o
CKPCHIMBAIOIINXCS MPAMBIX

27

[TapannensHoe npoexkTupoBanue. OCHOBHBIE
CBOWCTBA MapaIeIbHOIO IPOEKTUPOBAHUS.
N306paxkenue pazHbIX GUryp B napauieabHON
POEKLUU

28

LentpanpHast mpoeKLUs. YTOJ C COHANPABICHHBIMU
CTOPOHAMHU. YTOJ MEXAY IPSIMBIMU

29

3agauu Ha J0Ka3aTeIbCTBO U UCCIIEIOBaHME,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE

30

[TonsiTHs: mapauienbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpancTse. [Ipu3HaK napamuieTbHOCTH IPSIMOU U
miockocT. CBOMCTBA MapaUIeTbHOCTH MPSMOU U
IJIOCKOCTH

31

['eomeTpuueckue 3aau Ha BBIYUCIEHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C MAPAIIIEIIBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

ITocTpoeHue ceueHus, IPOXOAALIETO Yepe3 JaHHYIO
NPSMYIO Ha 4YepTEXKe U NapauIeIbHOTO Ipyron
npsMoM. Pacyér oTHOImEHUI

33

[TapamienbHast IpoeKLKs, IPUMEHEHUE IS
MOCTPOEHUsI CeYeHUH Ky0a 1 nmapasuiesienumnesa.
CaolicTBa napasuleenumnen1a u Ipu3Msl




34

[Tapannenbuble muockoctu. [lpuznaku
NapajuIeIbBHOCTH JBYX IIOCKOCTEH

35

TeopeMa 0 mapasuieIbHOCTH U €JUHCTBEHHOCTHU
IJTIOCKOCTH, MPOXOASIIEH Yepe3 TOUKY, HE
MPUHAJICKAILYIO JAHHOM MJIOCKOCTH U CIIEICTBUSA
U3 Heé

36

CBoiicTBa napajijieabHbIX INIOCKOCTEH: O
NapajuieJIbHOCTH NPSIMBIX IEPECEUCHHUS] IPU
MEePECEYCHUH JBYX MapasuIeNIbHbIX IIJIOCKOCTEN
TpeTben

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00 OTpe3Kax
HapajieNIbHBIX NMPSMBIX, 3aKITFIOYEHHBIX MEXKIY
MapaiiesIbHbIMU IJIOCKOCTSAMU; O MIEPECEUECHUN
HpPSIMOM C IBYMS NapaJlIeNIbHBIMU IIJIOCKOCTSMU

38

IToBropenue: Teopema [Iugaropa Ha niaockocTu

39

[ToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOIBHOTO
TpEeyrojbHUKa

40

CaoiicTBa Ky0a U PSIMOYTOJILHOTO
napaJsuleienume a

41

Boruncnenue ninuH OTpe3KoB B KyoOe u
MPSIMOYTOJIbHOM NapaJuiesienune e

42

[IepnieHAUKYIAPHOCTD NPSAMOU U IIIOCKOCTH.
[Ipu3Hak nepneHuKyISIPHOCTH PSIMON 1
IJIOCKOCTH

43

[IepnieHIUKYIAPHOCTH NPSAMOU U IIIOCKOCTH.
[Ipu3Hak nepnesauKyISIpPHOCTU IPSIMON U
IIJIOCKOCTH




TeopeMa o0 CylieCTBOBaHUHU U €IMHCTBEHHOCTH

44 IIPSIMOM, MPOXOJAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U
NEPHEHIUKYIISIPHOH K INIOCKOCTH

45 [TnockocTu 1 nepneHAUKYISIPHBIE UM MPSIMbIE B
MHOTOT'paHHUKAaX

46 [InockocTy ¥ NepNeHAUKYISPHBIE UM NIPSIMBIE B
MHOTOTpaHHUKAX

4 ITepnenaukynsap u HakiaoHHas. [loctpoenue

/ MEPHEeHIUKYIISIPa U3 TOUKHU Ha IPSIMYIO

43 [Iepnenaukynsp u HakinoHHas. [loctpoenue
NEPHEHAUKYJIISIPA U3 TOUYKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKyIspax (mpsMas u
oOpaTHast)

50 Teopema o Tpéx meprneHaAuKyIspax (mpsmas u
obOpatHas)

51 VYros Mex)y CKpeIUBAOIUMUCS PSIMBIMU

57 [Touck neprneHauKyJIApHBIX NPSIMBIX C IOMOILBIO
NEPHEHINKYIISPHBIX IIIOCKOCTEN

53 OpTOroHaJIbHOE MPOECKTUPOBAHKE

54 [TocTpoenue ceuenuit kyba, MpU3MbI, IPaBUILHOM
MUPAMUJIBI C TIOMOLIBI0 OPTOTOHAIBHON ITPOEKIINH

55 [TocTpoenue ceuenumii KyOa, IpPU3MBbI, MPABUILHOMN
MUPAMHJIBI C TIOMOLIBIO0 OPTOTOHAIEHOM MPOEKIINU
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO

56 mwiockocty. [Inockoctn cummeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHIuKyIIPHOCTH IPSIMOU U

IJIOCKOCTH KaK CJICACTBUC CUMMCTPHU




[IpaBunbHBIE MHOTOTpaHHUKU. Pacd€T paccrosHui

38 OT TOYKH JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacy€T paccrosHui
OT TOYKH J0 INIOCKOCTH

60 CrniocoObl 0y CTUTh NEPIEHANKYIISPBL: CUMMETPUS,
CIBHUT TOYKH I10 NIapaJUIECILHON IPAMOU

61 CrBur no HenapaieIbHOU NPSMON, U3MEHEHHE
paccTostHu

2 KonrtponsHas padota "B3aumHoe pacrnonoxeHue
MPSIMBIX U IJIOCKOCTEHN B pocTpaHCcTBE"
[ToBTOpEHME: Yroa MeX Iy NPSMBIMU Ha TUIOCKOCTH,

63 TPUTOHOMETPUS B MPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: Yroa MEXTY CKPEIIUBAIOLIUMUCS
IPSIMBIMU B IIPOCTPAHCTBE

65 ['eomeTrpuueckre METO bl BHIYUCICHUS YIJIa MEXIY
OpSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEHHBIX YIJIOB
JBYTPaHHOTO yrIia

67 [lepnennukynspusle miockoctu. CBOMCTBA
B3aMMHO IEPIIEHIUKYJISIPHBIX IIOCKOCTEN
[Ipu3Hak nepneHuKyIsIPHOCTH MIJIOCKOCTEN;

68 TeOpEMa O MPAMON MepeceyeHus IBYX IIIOCKOCTEM
MEPHEeHIUKYIISIPHBIX TPEThEN MIIOCKOCTH
[IpssMoyTronbHBIN Mapauienenumnen; Kyo;

69 HU3MEpPEHUs, CBOWCTBA IPSIMOYTOJIBHOI'O

napajuicCrmIicia




Teopema o auaroHany NpsMOYIoJIBHOTO

70 napajuleJIenuIea v CIeICTBAE U3 HeE
CrepeomMeTpuuecKue U IPUKIaJIHbIE 33/1a4H,

71 CBSI3aHHBIE CO B3AMMHBIM PACIOI0KEHUEM MPAMBIX
U IJTOCKOCTH
[ToBTOpEHME: CKPEIMBAOLIMECS TIPSIMBIE,

72 rapasuiesibHbIE TUIOCKOCTH B CTAHIAPTHBIX
MHOTOI'paHHUKaX
[Tapa napauienpHBIX IVIOCKOCTEN HA

7 CKPEIIMBAIOIIUXCS MPAMBIX, PACCTOSHUE MEKIY
CKPELIMBAIOMIMMHUCS IPSIMBIMHU B IIPOCTHIX
CUTyalusx

74 Paccrosinre OT TOUKH 10 TIIIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH
Breluncnenue paccTosHUN MEXIY

75 CKpPEIIMBAIOIIUMHUCS TPSMBIMH C TOMOIIIBIO
MEePNEHANKYIIIPHON MITOCKOCTH
TpéxrpaHHblil yroi, HEpaBEHCTBA JJI1 TPEXTPAHHBIX

76 yrioB. Teopema [lugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUI TPEXTPAHHOTO yria

77 DneMeHTHI C(hepUIECKON T€OMETPHUH:
reo/1Ie3MYeCKUe JTUHUU Ha 3emiie

78 Kontponbnas padota "Yriasl u paccTostHUS "

79 CucreMmaTu3zaius 3HaHUN "MHOTOTpaHHUK U €T0
3JIEMEHTHI"

80 [Iupamupa. Buael nupamun. [pasuibHas nupamuaa

81 [Ipusma. Ilpsamas u HakJTOHHAs! IPU3MBI.

[IpaBunbpHas npusma




[Ipsimoit napautenenunes;, NpsMOYTOJIbHBIN

82 1 0
napajuiesienunesn, Kyo
83 Boinyxiible MHOrorpanauku. Teopema Diinepa 1 0
84 Brinykisie MHOTOrpaHHuKU. Teopema Dinepa. 1 0
[IpaBunbHBIC ¥ TOTYNPABUIIBHBIE MHOTOTPAaHHUKA
85 Konrtpomnsnas padota "MHuororpanHuku" 1 1
86 [TonsiTHe BeKTOpa Ha MJIOCKOCTH U B TPOCTPAHCTBE 1 0
87 CyMMa BEKTOpOB 1 0
88 Pa3nocTh BekTOpOB 1 0
89 [IpaBuno mapamienenunena 1 0
90 YMHOXEHHE BEKTOPa Ha YUCIIO 1 0
91 Paznoxenne BeKTvopa o 6a3ucy TpExX BEKTOPOB, HE 1 0
JeKalUX B OJHOM INIOCKOCTH
92 CxansapHoe Npou3BeICHUE 1 0
93 Boruncnenue yria Mexay BEKTOpaMu B | 0
IIPOCTPAHCTBE
94 [Ipocreiimre 3a1aun ¢ BEKTOpaMu 1 0
95 [Ipocreiire 3a1auu ¢ BEKTOpaMHu 1 0
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0
97 [Ipocreiiue 3aga4n ¢ BEKTOpaMHU 1 0
98 O000111eHre U cUCTEMATU3aMs 3HAHUNA 1 0
99 O06o0menne u cucTeMaTu3anus 3HaHUH 1 0
100 HtoroBast KOHTpoOJbHAs paboTa 1 1
101 Hrorosas koHTposIbHAS paboTa 1 1
102 O0600611eH1Ee U cUCTeMAaTHU3alus 3HAHUN 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6




11 KJIACC

KoandecTBo 4acos

Ne n/m Tema ypoka
Bcero KonTposabHbie padoThl

1 [ToBTOpenue TeMbl "KoopanHaTel BEKTOpa HA 1 0
MJIOCKOCTH U B IPOCTPAaHCTBE"

) [ToBTOpenue TeMs! "CkalsipHOE IPOU3BEACHUE 1 0
BEKTOPOB"

3 [ToBTOpeHue TeMpl "Boruncienue yria Mexay 1 0
BEKTOpPAaMH B ITPOCTpaHCTBE"

4 [loBTOpEeHUE TeMbI "Y paBHEHHE NIPAMOIA, 1 0
MPOXOJIAIIEH uepe3 ABE TOUKH"

5 VYpaBHEHHE MJIOCKOCTH, HOPMaJlb, YpaBHEHHE | 0
IJIOCKOCTHU B OTPE3KaAX

6 YpaBHEHHE IIIIOCKOCTH, HOPMaJIb, YPaBHEHHE 1 0
IJIOCKOCTH B OTPE3KaAX

7 BekropHoe npousBeneHue 1 0

2 JIuneliHbIe HEPABEHCTBA, JIMHENHOE 1 0
IPOrpaMMHUPOBAHHE

9 JIuneliHble HEPABEHCTBA, JIMHENHOE 1 0
IpOrpaMMUpPOBAHNE

10 AHanuTHYECKHE METOJIbI pacu€Ta yria Mexay | 0
IPSIMBIMU B MHOTOTpaHHHMKaX

1 AHaIIMTUYECKHE METO/bI pacyéTa yriia MexIy 1 0
IUIOCKOCTSIMU B MHOT'OI'PaHHHKAX

12 ®dopmyia pacCcTOSIHUS OT TOUKH J10 INIOCKOCTH B 1 0

KOOpJIMHATAX




HaxoxneHnne paccTosiHUNA OT TOYKHU 10 TUIOCKOCTH B

13 KyoOe

14 Haxoxnienne paccTossHUN OT TOUYKHU 70 IJIOCKOCTH B
MPaBUILHON NTUpPaAMHUJIE

15 Kontponbnas padota "Ananutuyeckas reomeTpus"

16 CedeHnst MHOTOTPAHHUKOB: CTaHAAPTHBIE
MHOTOT'PaHHUKH

17 CedeHunss MHOTOTPaHHUKOB: METO/]T CJIE/IOB

18 CeueHnst MHOTOTPAHHUKOB: CTaHAAPTHBIE
IJIOCKOCTH, MIEPECEUEHUS MPSAMBIX U INTIOCKOCTEHN

19 [TapannenbHble TPSIMBIE U TTIOCKOCTH:
TapajuiesIbHbIE CEYCHHS

20 [TapannenbHble IPsIMbIE U MJIOCKOCTH: PACUET
OTHOIICHUH

)1 [TapamienbHbIe TPSIMBIE W THTIOCKOCTH: YTIIBI MEKITY
CKPEIIUBAIOIINMUCS TTPSIMBIMHU
[lepnieHauKynsipHBIEC MPSIMbBIE U TUIOCKOCTHU:

” CTaHJapTHBIC TapbI MEPIECHAUKYIISIPHBIX
IJIOCKOCTEH M MPSMBIX, CAMMETPHH
MHOTOTPaHHUKOB

” [lepnienquKynsipHBIEC MPSMBIE U TUIOCKOCTU: TeOpemMa
0 Tpex NEePHEeHANKYIISIpax

24 [leprieHaUKyASIpHBIEC IPSIMBIE U TUIOCKOCTH:
BBIYHMCIJICHHS JUIMH B MHOTOTPAaHHUKAX

)5 [ToBTOpeHwue: oA MHOTOYTOJIbHUKOB,
(dhopMyIbl 1715 TUIOMIA e, COOOpakeHUs MO100Us

2% [ToBTOpEHME: TUTONIAN MHOTOYTOJTLHUKOB,

(dhopMyITBI 17151 TUTOIIAIEH, COOOpaKeHHUS TT0T00HSI




HOBTOpCHI/IeI mIomaan MHOIOyroJbHHUKOB,

27 (dhopMyITBI 17151 TUTOIIAIEH, COOOpaskeHHUS TT0T00HSI
[Tnomaam ceyeHnit MHOTOrpaHHUKOB: TUIOIIA TN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKEHUS
rnoaoous
[Imomanu ceueHnit MHOTOrPaHHHUKOB: IUIOLIAIN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpaKeHUS
nmogoous

30 KonTponbnas padora "[loBTopenue:
MHOT'OTPaHHUKH, CEYEHUsI MHOT'OTPaHHUKOB"

31 O06BéM Tena. O6beM NPSIMOYTOJILHOTO
napaJiesnenumneaa

1 3amaum 00 yaBOCHHHU Ky0Oa, 0 KBaapaType Kyoa; o
TPHUCEKIINH yTiia

1 CrepeoMeTpHrueckue 3a/1a4uu, CBI3aHHbIE C 00BEMOM
MPsIMOYTOJILHOTO MapaJljiesienumneaa

34 [TpuknanHbie 3a1a49u, CBI3aHHBIC C BEIUUCICHHEM
00BEMa TIPSIMOYTOJILHOTO MapalieIeuIea

35 O0BEM TIPAMOIT IPU3MBI

16 CrepeoMeTprUieCKUe 3a/1a4H, CBA3aHHBIC C
BBIUMCIICHHEM 00BbEMOB TIPSIMOU TIPU3MBI

37 [IpuknanHeie 3a1a4uu, cBsI3aHHBIE C 00BEMOM
NPSAMOUN TPU3MBI
Breruncnenne 006EMOB Te ¢ IIOMOIIBIO

38 ornpenenénHoro uHTerpaisa. O0bEM HaKJIOHHON
MIPU3MBI

39 Boruncnenue 065EMOB Tel ¢ TOMOUIBIO

onpenenéHHoro uaterpana. OobpEM mupaMu bl




®opmyna o6bEma nupamuabl. OTHOIIEHHE 00BEMOB

40
nupamMuj] C OOIIUM YTIIOM

A1 dopmyia 06bEMa nupamuibl. OTHOIIEHHE 00BEMOB
MUpaMuU/] ¢ OOIIUM yTIIOM

0 CrepeoMeTpHueCcKHE 3a/1a4H, CBI3aHHbIE C
00BbEMaMU HAKJIIOHHOM MPU3MBI

3 CrepeomMeTpuuecKue 3a/1a4u, CBI3aHHbBIE C
00BbEMaMu TUPAMUJIBI

A4 [Ipuxnanseie 3anauu no teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOM MPHU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI TSN,
CBsI3aHHbBIE C 00BEMOM MUPAMUIBI

46 [Ipumenenne 06bEMOB. Briuncienue paccTosiHus
J10 MJIOCKOCTHU

47 Kontponbnas padota "O6bEM MHOTOIpaHHHUKA"

43 Hunuaapudeckast IOBEpXHOCTh, 00pa3yoLIye
LMIMHPUYECKON TIOBEPXHOCTH

49 Hunuuap. [psamon kpyroson nunusap. Ilnomans
MIOBEPXHOCTH LAJIUHIPA

50 Konnueckast noBepxHOCTh, 00pasyronme
KOHH4ecKoi nosepxHoctu. Konyc

51 CeueHne KOHYycCa MJIOCKOCTBIO, TapaJIEIbHOU
IIJIOCKOCTH OCHOBAHMS

57 VY ceu€nnslil koHyC. M300paskeHne KOHYCOB U
YCE4YEHHBIX KOHYCOB

53 [Tnomanb 60KOBOI MOBEPXHOCTH M IMOJTHOM

MMOBEPXHOCTH KOHYCa




[Tnomaas 60KOBOM MOBEPXHOCTHU U MOJTHON

>4 HOBEPXHOCTU KOHYCa
CrepeoMeTprueckue 3a1a4u Ha JOKa3aTEIbCTBO U
55 BBIYMCIICHHE, TOCTPOCHUEM CEUCHHUM IIMIMHAPA,
KOHyca
CrepeoMeTpruecKue 3a/1a4M Ha JOKa3aTEIbCTBO U
56 BBIUHCJIEHHUE, IOCTPOCHUEM CEYEHUN LIMIIMHIPA,
KOHYyca
57 [Ipuknagueie 3a1a4n, CBA3aHHBIE C HWJIMHIPOM
58 [IpuknagHelie 3a1a4n, CBA3aHHBIE C HWJIMHIPOM
59 Cdepa u map
[lepeceuenue cdepsl 1 mapa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cdepsl mockoctsio. Bua un
n3o00pakeHue mapa
[lepeceuenue cdepsl 1 mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsl miaockocteio. Bun u
n300pakeHue mapa
62 VYpasuenue chepsl. [Inomans chepsl u e€ yacteit
63 CummeTtpust chepsl U mapa
CrepeoMeTpruecKHe 3a/1a4M Ha JJOKa3aTeIbCTBO U
64 BBIUUCIICHUE, CBA3aHHBIE CO CEepoil U mapom,
MIOCTPOEHHUEM UX CEUEHUH IIIOCKOCTBIO
CrepeomeTpruecKue 3a/1aui Ha JOKa3aTelnbCTBO U
65 BBIUHCIICHHE, CBSI3aHHBIE CO c(hepoil U mapom,
IIOCTPOEHHUEM HX CEUEHUH IIIOCKOCTHIO
66 [Ipuknaanele 3a1auu, cBsi3aHHbIE co chepoil u

apom




[ToBTOpEHME: OKPYIKHOCTH HA TUIOCKOCTH,

67 BBIYHCIICHHS B OKPY>KHOCTH, CTaHJIapTHBIE MO100Ms

68 Paznuynble KOMOMHALINY TEN BpAIICHUS U
MHOTOTPaHHUKOB

69 3anaun no teme "Tena U MOBEPXHOCTH BpalieHUs "

70 3anaun no teme "Tena ¥ NOBEPXHOCTH BpalleHUs"

71 KontponbHas padota "Tena 1 MOBEpXHOCTH
BpaieHus"

7 O0bém nmnuaIpa. Teopema 00 00BEME PSIMOTO
HWIHHIpA

7 Boruncnenue 005EMOB Tl ¢ TOMOIIBIO
onpenenéunoro uaterpana. O6bpEM KoHyca

74 [Tnomaay 60KOBO 1 MOIHOM MOBEPXHOCTH KOHYCA

75 CrepeomMeTpHueCKue 3a/1a41, CBSI3aHHbIE C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76 [Ipuknagueie 3agaun o TeMe "OO0bEMBI U TUIOMIATN
noBepxHocrei ten"

O06béMm mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [nomans chepsl.

77 CrepeoMeTpuieCcKUe 3a/1a4u, CBSA3aHHBIC C
BBIUUCIIEHUEM 00BEMOB I1apa, IIapOBOT0 CETMEHTA
U IIaPOBOTO CEKTOpa
[Ipuknagueie 3agaun mo Teme "OO0bEMBI TET",

73 CBsI3aHHbIE C 00BEMOM Il1apa U IJIOUIaIbI0 Cepsl.
CoOoTHOIIEHUST MEXTY TUIOIIAISIMH TOBEPXHOCTEH U
00BbEMaMU IOAOOHBIX Tel

79 [TogoOHnpIe Tenma B mpocTpaHcTBe. I3MeHeHHE

00béma npu mogobuun. CtepeomMeTpuIecKre 3a1a4H,




CBS3aHHbBIE C BEIYUCIICHHEM 00BHEMOB TEJI U
IUIOIIAIEH TIOBEPXHOCTEN

80

Konrtponbnas padota "[lnomanm noBepxHOCTH U
00BEMBI KPYTIIBIX TEN"

81

JBuxenus npocrpancTsa. OToOpakeHus.
JB>xeHust ¥ paBeHCTBO ¢uryp. OOuue cBoiicTBa
IBIDKCHUU

82

Buabl nBukeHnii: napauiebHbIN IEPEHOC,
LIEHTpaJIbHasl CAMMETPUS, 3epKaTbHasi CHMMETPHS,
IIOBOPOT BOKPYT HPSMOM

83

[IpeobpazoBanus nogodus. [Ipsamas u cdhepa
Ditnepa

84

FGOMeTpI/ILIeCKI/IC 3a1a41 Ha IIPUMCHCHUC IBUKCHUA

85

KonTponbhas pabora "BekTopsr B mpocTpancTse”

86

Ob6o06matotiee moBTopeHue 11 MOHATHI 1 METOI0B
kypca reometrpuu 10—11 kiraccoB, cucreMaTuzanus
3HaHui: "[lapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B
npocTpaHcTae”

87

Ob6o06matoriee moBropeHue 11 MOHATHI 1 METOI0B
kypca reometrpun 10—11 kiraccoB, cucreMaTuzanus
3HaHMi: "BekTopsl B pocTpaHcTBe"

88

O6o6mmaromee nmopropeHue 11 MoHATHI U METOOB
Kypca reometpun 10—11 kimaccoB, cuctremaTuzanus
3HaHuil: "BekTopsl B mpocTpaHcTBe"

&9

O6o6marorniee moBTopeHue 11 MOHATHI U METOJIOB
Kypca reomerpuu 10—11 knaccos, cuctemarusanus
3HaHui: "OO0beM MHOTOTpaHHUKA"




90

O6o0matomiee moBropeHue 11 moHATHII 1 METO0B
Kypca reometpuu 10—-11 kmaccoB, cuctemaTuzamus
3HaHuil: "OO6beM MHOTrOrpaHHuKa"

91

O6o06matoriee moBTopeHue 11 MOHATHIT 1 METOIOB
kypca reometpuu 10—11 kitaccoB, cucreMaTuzanus
3HaHui: "[lnomany noBepXHOCTH U 0OBEMBI
KpYTJbIX TEN"

92

O6o06matoriee moBTopeHue 11 MOHATHI 1 METOIOB
kypca reometrpun 10—11 kiraccoB, cucreMaTuzanus
3HaHui: "[lnomany noBepXHOCTH U 0OBEMBI
KpYyTJbIX Ten"

93

Hrorosas koHTponbHas paboTa

94

Hrorosas koHTposibHas paboTa

95

[ToBTOpeHue, 06001IeHNE U CHCTEMAaTU3aIUS
3HAaHUU

96

Hcropus pa3BuTusi CTepeOMETpUH Kak HAyKu U €€
pOJIb B pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

97

Hcropus pa3BuTusi CTepeoMeTpUH Kak HAyKu U e
POJIb B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHA CTEPEOMETPUM KaK HAyKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX HHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BuTUs CTEPEOMETPUU KaK HAyKH U €€
POJIb B pPa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU H €€
100 POJIb B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Uil

HcTopus pa3BuTHA CTEPEOMETPUN KaK HAYKHU U €€
101 POJIb B pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM

Hcrtopus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
102 POJIb B Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I'eomeTrpust. Yuebnuk nisa 10-11kmaccos - Atanacsa JI.C. u nip.

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA
I'eomerpus. 10-11 kiaccel. [loypounslie pa3paboTku K yueOHUKY ATaHacsiHa -

Caaksan C.M., byry3os B.®.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/17/10/
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