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IHHOACHUTEJBHASA 3AIINCKA

['eomeTpus siBAsieTCs OMHUM M3 0a30BBIX KypCOB Ha YPOBHE CpelHEro oOmiero oOpa3oBaHHUs, TaK Kak 00ecledrnBaeT
BO3MOXHOCTh M3yYEHHsI JUCUUIUIUH €CTECTBEHHO-HAYYHON HAMNpPaBICHHOCTH U TNPEIMETOB T'YMAaHHTAPHOTO IUKJIA.
[TockonbKy JIOTHYECKOE MBIIUICHHE, POpMUpPYEMOe MPU MU3YYEHHH O0Y4YaloIMMUCS MOHSATHUMHBIX OCHOB I€OMETPUHU, TIPU
JI0OKa3aTEIbCTBE TEOPEM M MOCTPOCHUHU LIETIOYKH JIOTUYECKUX YTBEPKICHUN MPU PEHICHUH T'€OMETPUUYECKUX 3a7a4, YMEHUE
BBIJIBUTAaTh U OMPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCA MPU PELICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO IIUKIIA, B
YaCTHOCTU (PU3UYECKUX 3a]1ad.

Llens ocBoeHMsI mporpaMmbl yueOHOro Kypca «l'eomeTpusi» Ha yriayOJEHHOM YPOBHE — pPa3BUTHE HHIUBHUIYaTbHBIX
CIIOCOOHOCTEW O0ydarmuxcs MNP U3YYCHUM TEOMETPHUH, KaK COCTaBISIONICH MpeaMeTHOM obnactu «Maremartuka u
nHpopMaTHKa» uepe3 0oOecreyeHne BO3MOXKHOCTH MPUOOPETEHHS U UCIIOIb30BaHUsI Oojee TiyOOKUX TE€OMETPUYECKUX
3HAHUW W JEUCTBUN, CHEUUPUUYHBIX TECOMETPUH, U HEOOXOIUMBIX [JIsl YCHEIIHOTO Mpo(ecCHoHaIbHOTO O0O0pa3oBaHUs,
CBSI3aHHOTO C MCIOJIb30BAHHEM MAaTEMaTHKH.

[IpuopuTeTHBIMU 3alauaMHi Kypca T'€OMETPUU Ha yriayOJE€HHOM YpPOBHE, PACIIUPSIONIMMHU W YCHUJIMBAIOIIUMU KypC
0a30BOr0 YPOBHSI, SIBJISIOTCSL:

paciMpeHre NpeiCTaBlIeHUs 0 TeOMETPUU KaK 4aCTH MHUPOBOM KYyJbTYpPhl U (DOPMHUPOBAHHE OCO3HAHMS B3aUMOCBSI3U
TEOMETPHUU C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PHUTrypax Kak O BAXKHEHMIIMX MATEMAaTHYECKUX MOJEISX,
MO3BOJISIIOIIMX ONKCHIBATh U U3y4yaThb Pa3HbIC SBJICHUS OKPYKAIOLIEr0 MHUpPA, 3HAHWE MOHATUMHOrO amnmapaTta Mo pasjaeiy
«CrepeoMeTpus» yueOHOTO Kypca T€OMETPUH;

dbopMupoBaHHE€ YMEHHSI BIAJETh OCHOBHBIMH TOHSTHUSMH O TMPOCTPAHCTBEHHBIX (QUIypax U HUX OCHOBHBIMU
CBOMCTBaMHU, 3HaHUE TeopeM, POPMYJI U YMEHHUE UX MPUMEHSATh, YMEHHSI TOKA3bIBATh TEOPEMbI M HAXOJUTh HECTaHAAPTHHIC
CIIOCOOBI PEIICHUS 3a/1aY,

dbopMupoBaHrE YMEHHUS PaCliO3HaBaTh Ha YEPTEkKaxX, MOJEIAX U B peaTbHOM MUPE MHOTOIPAaHHUKH U Tejia BpalleHus,
KOHCTPYHUPOBATh Fr€OMETPUUYECKUE MOJICIIH;



¢dbopMHupOBaHKE MOHUMAHHSI BO3MOXXHOCTH aKCMOMAaTUYECKOTO MOCTPOCHHSI MAaTEMaTUYECKUX TEOpHi, (hOpMHUpPOBaHUE
MMOHMMAHUS POJIA aKCUOMATUKU TIPU IPOBEACHUN PACCYKICHUM;

(dbopMHpoBaHrE YMEHUS BIAJAETh METOJIaMHU JJOKA3aTENIbCTB U aJITOPUTMOB PELICHUS, YMEHHS UX IPUMEHATD, TPOBOIUTH
JI0Ka3aTeNIbHbIE PACCYXKACHUS B XOJIe€ PEIICHUS CTEPEOMETPUYECKUX 3ajad M 3a7a4 C MPAKTHUYECKUM COJECpKAHUEM,
(dhopMHupOBaHHE MPEACTABICHUS 0 HEOOXOIUMOCTH JOKA3aTEeILCTB MPU 0OOCHOBAHUH MAaTEMAaTHYECKUX YTBEPKIACHUN U POITU
AKCMOMAaTUKH B IPOBEACHUU JEYKTUBHBIX PACCYKICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHWE HMHTEIICKTYAIBHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00YyYaromuxcs, MO3HABATEILHOM
aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHUN, KpUTUYHOCTH MBIILICHUS, UHTEpPECA K U3YUEHUIO TE€OMETPUU;

dbopmupoBaHrue (YHKIIMOHAIBLHOM T'pPaMOTHOCTH, PEJIEBAHTHONW TE€OMETPUHM: YMEHHMsI paclio3HaBaTh MPOSBICHUS
F€OMETPUYECKUX TMOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaIbHBIX JKU3HEHHBIX CUTyallUAX U MPU U3YUYCHUU IPYTUX
Y4EOHBIX MPEIMETOB, IPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJICTUPOBAHNUS PEATbHBIX CUTYAIIMU, UCCIEA0BAHUS
MTOCTPOCHHBIX MOJEJEHN, MHTEPIPETALIMHN MTOTYUYECHHBIX PE3YIHTATOB.

OCHOBHBIMH cOJIepKaTeIbHBIMUA JUHUAMU Y4ueOHoro Kypca «['eomerpus» B 10—-11 kiaccax sBistotcsi: «lIpsimbie u
IJIOCKOCTA B MPOCTpaHCTBE», «MHoOrorpaHHukmn», «Tenma BpameHus», «BekToppl M KOOpIHWHATBI B IPOCTPAHCTBEM,
«/IBMXKEHNS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHITUSIMUY», PEIIEBAHTHBIMA T'€OMETPUHU Ha
yriyonéaHoM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHUTCS KO BCEM COJEpKaTeIbHBIM JMHUSAM Y4eOHOTrO Kypca, a
(dbopMHUpOBaHUE JIOTUYECKUX YMEHUN pachpeneisieTcss He TOJIbKO MO COJEPKATEeNIbHBIM JUHUSM, HO M TIO TOJaM OOyYEHHS.
Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHOil paboueld MporpaMmsl,
pacrpene€HHbIM 10 ToJlaM 00y4YeHHUs, CTPYKTYPUPOBAHO TakuM 0Opa3om, 4TOObl KO BCEM OCHOBHBIM, MPUHIIUITUATBLHBIM
BOIIpocaM oOydYaroniecss 0O0pallainuch HEOAHOKPATHO. ODTO MO3BOJISIET OPraHU30BaTh OBJIAJIEHUE TE€OMETPUUYECKUMU
MOHSATUSMUA W HABBIKAMH TIOCJIEIOBATEIFHO M TMOCTYIMATEIbHO, C COOJIIOJICHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHMS BKJIIOYATh B OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEICTABICHUN OO0YJYaIOIIUXCs, pacupsisa U yriryouss e€, oopa3ys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.

[lepexoa K M3yYEHUIO TEOMETPUU Ha YTIyOJEHHOM YPOBHE MO3BOJISIET!



co3aath ycioBus it auddepeHnranud oO0ydeHus, MOCTPOCHHS WHIAUBUAYATIbHBIX 0Opa30BaTENbHBIX IPOrpamM,
o0ecneunThb yriryOol€HHOEe U3yuyeHIe TeOMETPUH KaK COCTaBIstoIel yueOHoro npeamera «MaremaTukay;

HOJATOTOBUTh OOYYAIOIIMXCS K MPOJOIDKCHHIO HM3Y4YeHHS MaTeMaTWKH ¢ y4€ToMm BbeIOOpa Oyaymieil mpodeccuu,
o0ecreynBasi MPeeMCTBEHHOCTh MEXIY OOIIUM U MPO(GEeCCHOHATEHBIM 00pa30BaHUEM.

Ha u3zyuyenue yuebHoro kypca «I'eomerpusi» Ha yriyos€éHHoM ypoBHe oTBoauTcsa 204 yaca: B 10 kitacce — 102 ygaca (3
yaca B Hejelno), B 11 kmacce — 102 gaca (3 yaca B HEZEIO).

COJAEPKAHUE OBYYEHUA

10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsmas, MIOCKOCTh, MpOCTpaHCTBO. lloHsTHE 00 akcMOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHOe pacnonokeHue NMpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, NTAPAUICIIBHBIE U CKPEIIMBAIOIIMECS MPSAMBIE.
[Ipu3Haky CKpelmuBaronIMXxcs NpsAMbIX. [lapamiensHOCTh MPSAMBIX U INIOCKOCTEN B IMPOCTPAHCTBE: MMAPAJUICIBHBIE NIPSIMBIE B
IIPOCTPAHCTBE, IMAPALIEIBHOCTh TPEX MPSAMBIX, MApajUICIbBHOCTh MNPAMONM M IUIOCKOCTH. IlapamienpHO€ M LEHTpAIBHOE
MPOEKTUPOBaHKE, M300paxkeHre QGuryp. OCHOBHbIE CBOMCTBA MapajlieIbHOrO MNpoeKTHpoBaHusa. M3o0paxenue Quryp B
MapajuIeIbHOW MPOEKINH. YTIIbI C COHAIIPABICHHBIMA CTOPOHAMM, YTOJI MEXIY NPSIMBIMU B ITpocTpaHcTBe. [lapamnensHOCTD
MJIOCKOCTEH: mapalieNibHbIe TII0OCKOCTH, CBOWCTBA MapauIeNbHbIX MIockocTel. [Ipocreiinue mpocTpaHCcTBEHHbIE (DUTYPBI HA
IJIOCKOCTHU: TETPAdIP, NapaJUICIICIUIIE T, TIOCTPOCHUE CEYEHUN.

[lepneHAUKYJISIPHOCTD IPSIMOM U IIJIOCKOCTH: NEPIEHAUKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE, MPSAMBIE MapaJuICIbHbIE U
NEPHEHANKYJIAPHbIE K IUIOCKOCTH, IMPU3HAK MEPIEeHIUKYIIPHOCTH TNPSIMOM U IUIOCKOCTH, TeopeMa O NpsMOi
MIEPIIEHIUKYJIIPHON TNIOCKOCTH. OPTOTOHAIBHOE NPOEKTUPOBaHueE. [IepnenauKynsap u HAaKJIIOHHBIE: PACCTOSHUE OT TOUKHU JI0
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 1O IUIOCKOCTH, MPOEKLHUs (PUTYphl Ha IIIOCKOCTb. [lepneHauKyasspHOCTh MIIOCKOCTEH:
MIPU3HAK NEPIEHINKYISIPHOCTH ABYX INTOCKOCTEN. Teopema o TpEX mepneHaAuKyIIsapax.



VYribl B IPOCTPAHCTBE: YroJI MEXAY IPSAMOM U IIOCKOCTBIO, ABYIPAHHBIM yIOJl, JUHEWHBIA yroja ABYIPAHHOTO YIUIA.
TpéxrpanHblii 1 MHOTOrpaHHble yribl. CBOMCTBA IUIOCKUX YIJI0B MHOTOIPaHHOTO yria. CBOWCTBA INIOCKUX U JBYTPaHHBIX
YIJI0B TPEXTPAHHOIO yria. TeopeMpl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKHu

Buapl MHOrOrpaHHHKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: Nn-yrospHas npusma, IpsMas W HAKJIOHHAs NPU3MBI,
OOKOBass W TIONMHAs TOBEPXHOCTh Mpu3Mbl. [lapannenenumnesn, NPsSMOYTrOJbHBIA TMapajuieJeNuIel U €ro CBOWCTBA.
Kparuaiimue nmytu Ha TOBEpXHOCTH MHOTOTpaHHHKA. Teopema Ditnepa. [IpoctpanctBennas teopema [ludaropa. [upamuma:
N-yrojpHas nupaMuja, MpaBUWiIbHas U yced€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHEd MPaBUILHOW MUPAMMU/IBL.
IIpaBuipHBIE MHOTOIPAaHHUKHU: IpaBWIbHAs INpU3Ma W IpaBWiIbHAs NHPAMHUIA, NPABWIbHAS TPEYroJIbHAs NHpaMuia H
MpaBUJIbHBIN TeTpasap, Kyo. [IpeacraBnenue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTadIpP, JOJAEKASIP U UKOCADIP.

Bbluucnenue 31€MEHTOB MHOTIOIPAHHHMKOB: pEOpa, auaroHanu, yriel. [lmomans OOKOBOM MOBEPXHOCTH M MOJHOM
MOBEPXHOCTU MPSAMOM MPHU3MBbI, IUIOIIAJb OCHOBAaHHM, Teopema O OOKOBOM MOBEPXHOCTH MpsiMod mpusmbl. [lnomansb
OOKOBOI MOBEPXHOCTH U MOBEPXHOCTU MPABWIBHON MUpPaMU/Ibl, TEOPEMA O IJIOIAAN YCEUEHHON MUpaMUIbI.

CummeTprst B IPOCTPAHCTBE. ODJIEMEHTBI CUMMETPHM IPaBUIIBHBIX MHOTOTpaHHUKOB. CHMMeETpHsS B NpPaBHUIBHOM
MHOTOTPAaHHHMKE: CHMMETPUS MapaJIeenuIe1a, CAMMETPHS IPABUIIBHBIX IPU3M, CHMMETPHS ITPABUIIBHOW M PAMUIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI KOJUIMHEApHBIE,
COHAIIPABJICHHBIC U IIPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOpPAMU: CII0KEHUE U
BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKHUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ucio. CBONCTBA CIOKEHUS BEKTOPOB.
CBoMCTBa yMHOXKEHUSA BEKTOpa Ha yucio. [loHaTne komiuaHapHbele BEKTOpHI. [Ipr3Hak KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapaymenenunena. Teopema O pa3inoKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsmMoyronpHas
cucTeMa KoopauHat B npoctpancTtse. KoopauHatel BekTopa. CBsA3b MEXIy KOOPJIAWHATAMH BEKTOpPA U KOOPAMHATAMH TOYEK.
VYron mexnay Bektopamu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.

11 KUIIACC

Tesa Bpamenus



[lousTHs: IWIMHAPUYECKAsh TOBEPXHOCTb, KOHHUYECKAash IMOBEPXHOCTh, cepuueckas MOBEPXHOCTh, OOpa3yrolne
noBepxHocTed. Tena BpaleHUs: UWIMHIAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3zaumHoe pacrmonoxkenue chepsl u
IUIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe. M300paxkeHue Ten BpallleHusl Ha MIOCKOCTH. Pa3BEpTka HUIMHIpaA U KOHYCA.
CummeTtpus cdepsl U mapa.

O06bEéM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00BEME MPAMOYTOIBHOTO MapajuieJenuIea U CIeICTBHS U3
He€. O0BEM NpsAMOI U HAKIIOHHOM MPU3MBI, WJIUHAPA, MUpaMUIbI U KoHyca. O0BEM 11apa 1 M1apoBOro CErMeHTa.

KoMOuHanmu Ten BpaimieHuss U MHOTOTrpaHHHMKOB. [Ipu3ma, BmucaHHas B LMIUHAP, OMUCAHHAS OKOJIO IMJIMHApPA.
[lepeceuenue cdepsl u mapa ¢ mIockocThio. Kacanue mapa u chepsl miockocTbio. [loHsTHE MHOTOrpaHHUKA, OMHUCAHHOTO
0K0J10 chepsl, chepbl, BHUCAHHON B MHOIOTPAHHUK WJTU TEJIO BPAILCHHUS.

[Inomaar MOBEPXHOCTH LWIMHApA, KOHYyca, Iomaab chepbl u e€ yacted. [lomobue B mpoctpancTBe. OTHOIICHHE
00BEMOB, TUIOWIAZEH MOBEpXHOCTEN MNOA00HBIX Quryp. IlpeoOpaszoBanue mnomodusi, romoteTus. Pemienwe 3agad Ha
IIJIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUYECKUX METOOB.

[TocTpoeHne cedyeHnii MHOTOTPAaHHUKOB U TEJ BPAICHMsI: CEYEHUS HUIMHAPA (MTApaIEIbHO U NEPIEHIUKYISIPHO OCH),
CeueHus1 KOHyca (apasulebHble OCHOBAHUIO U MPOXOAIINE YEPE3 BEPIIMHY), CEUCHUS Iapa, METObl IOCTPOCHUS CEUCHMIA:
METO/1 CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTOopbl M KOOPAMHATHI B POCTPAHCTBE

Bekropsl B mpocrtpaHcTBe. Ornepanuy HaJ BEKTOpaMH. BeKTOpHOE yMHOKeHHE BEKTOpOB. CBOMCTBa BEKTOPHOIO
ymHOkeHus. [IpsimoyronbHas cucreMa koopauHaT B mpoctpaHcTBe. KoopanHatel Bektopa. Paznoxenue Bektopa 1o 6asucy.
KoopanHaTHO-BEKTOPHBIN METO MPHU PEILIEHUH T€OMETPUUYECKHX 3a/1ay.

/{BMKEHUsSI B IPOCTPAHCTBE

JBuxenuss mpoctpancTtBa. OtoOpaxkenus. J[BuxkeHuss m paBeHcTBO Quryp. OOmue cBoiicTBa ABWXKEHUH. Buibl
JBIDKEHUI: TapajUIeNIbHBIA MEPEHOC, LEHTpalibHAs CHUMMETpPHs, 3€pKaJbHAsI CHUMMETpHUsS, I[OBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS YYEBHOI'O KYPCA «'EOMETPUS» (YIJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYYaOIIErocsi KaKk aKTUBHOIO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOIO
oOIecTBa, MPEACTAaBICHUE O MaTEMaTUYSCKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, MPOICAYP
rpaXIaHCKOro oO0I1ecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aUMOJECHCTBOBATH C COIMAJIbLHBIMU HHCTUTyTaMU B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HMJIEHTUYHOCTH, YBAaXKEHHUS K MPOIUIOMY M HACTOAILIEMY POCCHICKON
MaTeMaTUKH, [IECHHOCTHOE OTHOIICHHUE K JOCTHXKCHUSIM POCCUUCKUX MATEMATHUKOB U POCCUUCKON MaTEMaTUYE€CKOM IIKOJIbI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHWE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOrOo Hapoja, cHOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, ITHUUYECKOTO
MOBEJICHUS, CBSA3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKHU U JAESATEIbHOCThIO YU€HOT0, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs ICTETUKY MAaTEMATUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH,
paccy X IeHui, BOCIPUUMUYHUBOCTh K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(OPMHUPOBAHHOCTh YMEHUSI NMPUMEHATh MaTEMaTUYECKHE 3HAHUS B HMHTEpecax 370pOBOro M 0Oe3o0macHoro oodpasa
’KU3HU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3JI0POBBIO (3JI0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA,
peryisipHas (Qu3nyeckas aKTHBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHHE IMPHU 3AHATHUAX CIIOPTHBHO-030POBUTEIHLHOM
NEeSITETbHOCTDIO;



6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAOTIOOWS, WHTEpPEC K Pa3nuuHbIM cdepam TpodhecCHoHaTHLHOM
JESTEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKONW W €€ NPHIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyliei
npodeccu U peanu3oBbIBaTh COOCTBEHHBIE >JKU3HEHHBIC IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTE€MaTUYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHMIO HAa MPOTSHKCHWHM BCEW JKW3HHM, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEIICHHUH
MPAKTUYECKUX 3a]1a4 MAaTeMaTHIECKOW HAMPaBICHHOCTH;

7) 3K0JIOrHYeCcKoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpbl, NMOHMMAHUE BIUSHUA COIMATBHO-?KOHOMHUYECKHX IIPOILIECCOB Ha
COCTOSIHUE TIPUPOJIHON U COLIMAIBHOM Cpejlbl, 0OCO3HAHUE TJIO0ATLHOTO XapaKTepa dKOJOTUYECKUX MPoOIeM, OpUEHTAIUS Ha
MPUMEHEHNE MAaTeMaTHYECKUX 3HAHWM IS PEIICHUS 3a7ad B 00JaCTH OKPYKAIOMIEH CPellbl, TUIAaHUPOBAHUE TOCTYIIKOB U
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH JIT OKPYKAIOIICH CPEIbI;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOM
MPaKTUKH, TOHUMaHHE MAaTEMATHYECKON HAYKH KaK c(hpepbl 4eIOBEUECKOM JEATEIHbHOCTH, STAMOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL Pa3BUTHS ITUBUIIM3AINK, OBJIAJICHUE S3bIKOM MAaTEMATHKH M MATEMaTHYCCKON KyJIbTYypOH Kak CpPEICTBOM ITO3HAHMSI
MHpPa, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIbHOCTh MHANBUIYATBLHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble J1ornueckue qeMCTBHUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMAaTHUYECKUX OOBEKTOB, MOHATHM, OTHOIICHUN MEXTY
MOHATUSIMU, (HOPMYJIMPOBATH ONPEICTCHUS MMOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUU, OCHOBAHUS
JU1s1 000O0ITICHUS M CPaBHEHUS, KPUTSPHH IIPOBOJIMMOTO aHAIN3a,

BOCIIPHUHUMATh, (POPMYJIMPOBATH U TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE M OTPHIIATECNIbHBIC, CIMHUYHEIC,
YacTHBIE U 00I1II1e, YCIOBHBIE;



BBISIBIIATh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpeurs B (pakTax, NAaHHBIX, HAOMIOACHUSX H
YTBEPKAECHUSIX, IPEJIAraTh KPUTEPUU JIJIS1 BBISIBIICHUSI 3AKOHOMEPHOCTEN U MTPOTUBOPECUHIL;

JIeN1aTh BBIBOJIBI C UCIIOJIL30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKJIIOUECHUH, YMO3aKJIFOUEHUM
10 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENILHO JJOKA3aTEIhLCTBA MATEMATUUECKUX YTBEPKACHUH (TIPSIMBbIE U OT MPOTUBHOTO), BHICTPAUBATh
apryMEHTAITUIO, TPUBOJANTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBEIOMpPATh CIOCOO perieHus y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHaHTOB pEIICHHs, BbIOMpaTh Hambosee
MOAXOAIINN ¢ YIETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBarejabCKHue 1eCTBUA:

HCIIOJB30BaTh BOMPOCHI KaK MCCJIEAOBATEIbCKUI WHCTPYMEHT MO3HAHUS, (GOPMYJIUPOBATH BOMPOCHI, (PUKCHPYIOIIHE
MPOTUBOPEYHE, MPOOIEMy, YCTaHABIMBATHL UICKOMOE U JJaHHOE, ((OPMUPOBATH TMIIOTE3Y, aPIYMEHTUPOBATH CBOIO MO3UIIMIO,
MHECHHUE;

IIPOBOJIMTh CAaMOCTOSITEJIbHO CIIAHUPOBAHHBIM JKCIIEPUMEHT, MCCIIEJOBaHUE I10 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4IeCKOro 00ObeKTa, ABJICHUSI, MPOIIecca, BBISIBJICHHUIO 3aBUCUMOCTEH MKy 00bEKTaMH, SIBJCHUSIMH, IIPOLIECCaMU;

CaMOCTOSITENIbHO (hOpMYTUPOBATh 000OIIEHUS U BBIBOJIBI MO pe3ybTaTaM MPOBEAEHHOTO HAOIIOICHUSI, UCCIICIOBAHMUSI,
OIICHUBATh JJOCTOBEPHOCThH MOJYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U O0OOIIICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOIECCA, A TAKXKE BBIJBUTaTh MPEIIOJIOKEHUS O €r0 Pa3BUTUM B HOBBIX
YCJIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH AeUIIMTHI HHPOpMAIUH, JaHHBIX, HEOOXOUMBIX JJIsl OTBETA Ha BOMPOC U JJISI PEIICHUS 3a/1auu;

BBIOMpaTh UHGOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
HH(pOpMAITUIO PA3IMYHBIX BUJIOB U (POPM IIpECTaBIICHHUS;

CTPYKTYPHPOBATh HHPOPMAIIUIO, MPECTABIATE €€ B Pa3IMUHbBIX (PopMax, WITIOCTPUPOBATH TPaPUIECKU;

OIIEHUBATh HAJEKHOCTh HH(POPMAIIMH TIO CAMOCTOSITEIBLHO CHOPMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKkaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA



Oo01enue:

BOCIPUHUMATH U (POPMYITUPOBATH CY>KIACHHS B COOTBETCTBHHU C YCIOBHUSIMH U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPaMOTHO
BBIPOKATh CBOIO TOYKY 3pPCHUS B YCTHBIX W IMHMCHbMEHHBIX TEKCTaX, JaBaTh IOSCHCHHUS IO XOJy PCIICHHS 3aJ1ayH,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B X0J1¢ 00CYXICHUS 3a71aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/1aeMO TEMBI, IPOOJIEMBI, pEeITaeMOil 3a]1a4H, BHICKa3bIBATh
nacnu, HaLCJIICHHBbIC Ha ITOUCK peIHeHI/IH, COIIOCTABJIITH CBOU CYH(I[CHI/IH C Cy)KI[eHI/IﬂMI/I I[pyrI/IX y‘-IaCTHI/IKOB JAuaiiora,
OoOHapyXUBaTh Pa3IU4ME U CXOACTBO MO3UIIHM, B KOPPEKTHOH (popme GOopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS,

IPECTABIIATh PE3YJIBTAThl PEIICHUS 3aJaud, SKCIEPHMEHTa, HCCIICJAOBAaHMS, IPOSKTa, CaMOCTOSATEIBLHO BBIOMPATH
dbopmMar BBICTYIUICHUS ¢ YIETOM 3aJ1au MPE3CHTAIMA U OCOOCHHOCTEH ayIMTOPUH.

PeryasiTuBHbIE YHUBepCAJbHbIE y4eOHbIE JelCTBUS

Camoopranuzamnus:

COCTABJISITh IUIAH, JITOPUTM PEIICHHS 3a7a4d, BBHIOMPATh CIOCOO pEIICHHs ¢ Y4€TOM HUMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHBIA HHTEJIEKT:

BJIa/ICTh HABBIKAMU MTO3HABATEIILHON PeQICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX IEUCTBUM U MBICIUTEIIBHBIX MPOIECCOB,
WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TMpoliecca W pe3ybTaTa PEIICHHs MaTeMaTUYeCKOn
3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUH 3a/a4d, BHOCUTh KOPPEKTUBHI B JACITCIBHOCTH Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OIMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa M M YCJIOBHUSIM, OOBSCHATh MPUYMHBI JOCTHKCHHS] WA HEJOCTHKCHUS
PE3YNbTATOB JIEATEILHOCTH, HAXOAUTh OITHOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MOHUMAaTh W HCIIOJIB30BaTh MPEUMYIECTBA KOMAHAHOW M WHIWBHAYaJIbHOW paObOTHI NMPH PEIICHUHM YYCOHBIX 3ajad,
MPUHUMATH 11€JIb COBMECTHOM JICSITEIIbHOCTH, MNIAHUPOBATH OPTaHU3AIMI0 COBMECTHON pabOThI, paclpenensTh BUIAbI padoT,
JIOTOBApPUBATHCA, 00CYKIAaTh MPOIIECC U Pe3yIbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;



y4acTBOBaTh B TPYMIOBBIX opmax paboThl (00CYkAeHUS, OOMEH MHEHH, «MO3TOBbIE IITYPMbI» U UHBIE), BBHITIOIHATH
CBOIO 4aCTh PaOOTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C IPYTUMU WIEHAMH KOMAaH/Ibl, OLICHUBATh KAue€CTBO CBOETO BKJIAJa B
001U IPOIYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOZIHO OMEpUPOBATh OCHOBHBIMH TMOHSITHSIMH CTEPEOMETPUU TMPU PEHICHHHd 337ad H  [POBEICHUH
MaTEeMaTUYECKHUX PACCYX ICHUM;

IPUMEHATh AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX IIPHU PELICHUU T€OMETPUYECKUX 3a1a4;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE NPAMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U
ITOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATH MOHATHUAMH, CBSI3aHHBIMU C YIJIaMd B IPOCTPAHCTBE: MEXKIY MPSMBIMU B MPOCTPAHCTBE,
MEK1y IPSIMOM U IIJIOCKOCTBIO;

CBOOO/IHO ONEPUPOBAThH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

cBOOO/IHO pacro3HaBaThb OCHOBHBIE BUbl MHOTOIPaHHUKOB (IIpU3Ma, TUpaMua, IpsMOYTOJIbHBIN Napajuieenune],
Ky0);

KJIACCU(PUIIMPOBATH MHOTOTPAaHHUKHU, BEIOMPAs OCHOBAHUS ISl KIIAaCCU(PUKALIMH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTHIO;

BBIMOJIHATH MapajlieNbHOE, IIEHTPAIbHOE M OPTOrOHAJIbHOE MPOEKTUPOBaHHE (UTYp Ha IUIOCKOCTb, BBIOJIHSTH
nU300pakeHust PUTyp Ha MIIOCKOCTH;

CTPOUTh CEUYEHUS MHOTOIPAHHHMKOB PAa3JIMYHBIMA METOAAMH, BBINMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYMCIIATH TUIOIIAM IOBEPXHOCTEW MHOTOTPAaHHUKOB (IIPU3Ma, MHUPAMUA), FTEOMETPUUECKUX TENl ¢ MPUMEHEHUEM

popmy;



CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U MJIOCKOCTh CAMMETPHH, IIEHTP, OCh U
MJIOCKOCTh CAHMMETPHUH (PUTYPHI;

CBOOO/THO OTEpHUPOBATH MOHATHAMU, COOTBETCTBYIOIIIUMHU BEKTOpPaM U KOOpPAMHATAM B MPOCTPAHCTRE;

BBITIOJIHSThH JEUCTBUS HAJl BEKTOPAMU;

pelare 3aJadd Ha JO0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLICHWM M HAXOXKJICHUE T€OMETPUUYECKHX BEIIWYWH,
MPUMEHAS M3BECTHBIE METOAbl MNPU PEIICHUH MaTEMATHYECKUX 3a/1a4 IOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

NPUMEHATh NPOCTEUIIINE MNPOTPAMMHBIC CPEJICTBA W AJIECKTPOHHO-KOMMYHMKAIIMOHHBIC CHCTEMbI IMPU PEIICHUU
CTEPEOMETPUYECKHX 3a/1a4;

M3BJIEKaTh, MPEOOPa30BbIBATh U UHTEPIIPETUPOBATH UHPOPMAIIUIO O MPOCTPAHCTBEHHBIX IT€OMETPUUYECKUX (hUrypax,
MPEJICTABICHHYIO HA YEPTEXKaX U PUCYHKAX;

IIPUMECHSATh ITOJYYEHHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh WM AHAIM3UPOBATH PEAJbHBIC CUTYAllUH, ITPUMECHSTH
W3Y4YEHHBIC TIOHSATHS B MPOIIECCE MOMCKA PEIICHUS MaTeMaTHYecKu c(hOpMYIUPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh
pEaJbHBIC CUTYAllMU Ha S3bIKE T€OMETPHUH, UCCIIEA0BATH OCTPOCHHBIE MOJIEJIN C UCITOJIb30BAHUEM T€OMETPUUECKUX
MOHATUM U TEOpEM, ammnapara ajreOpsbl, peniaTh NPaKTUYECKHUE 3a/1aui, CBSI3AaHHBIE C HAXO0XKICHUEM FeOMETPUUYECKHUX
BEJIMUMH,

UMETh TIPEJCTaBIICHUS 00 OCHOBHBIX JdTalax pPa3BHTHS IeOMETPHUU KaK COCTaBHOM yacTh (yHIAMEHTa Pa3BUTHS
TEXHOJIOTUH.

K xonmy 11 kaacca oOyyaromuiicss HAy4uTCs:

CBOOOJIHO OIEPUPOBATH MOHITUIMH, CBA3aHHBIMU C HUIMHAPUYECKON, KOHUYECKON U ChepUUeCKOil MOBEPXHOCTSIMH,
OOBACHSTH CIIOCOOBI OJTYUEHHUS;

OTIepUPOBATh NOHATUSMH, CBA3aHHBIMH C TEJIAMH BpAIICHUS: LIWIMHIPOM, KOHYCOM, chepoil u mapom;
pacro3HaBaTh Teja BpalieHus (WIHHIP, KOHYC, cepa U Map) U 0ObACHATH CIIOCOOBI OMYyUYEHUS TeJl BpalleHus;
KJ1accU(UIIMPOBATH B3aUMHOE PACIOOkKeHUe c(hephl U MIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAHHMKOB W TeJ BpalleHUs, OObEMBI U IUIOMIAJIA TOBEPXHOCTEU
MHOTOTPaHHHUKOB M TEJ BPAIICHUSI, FTEOMETPUUYECKUX TEJ C IPUMEHEHHEM HopMyT;



CBOOOJTHO OMNEPUPOBATH TOHATUSMHU, CBS3AaHHBIMA C KOMOWHAITUSIMA T BpalieHUS W MHOTOTPAaHHUKOB:
MHOTOTPAaHHHK, BIUCAHHBIA B chepy W OMMCAHHBIA OKOJIO chepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpaIICHUS;

BBIYHCIIATh COOTHOILIEHUSI MEXKIY IJIOMIAISIMUA MOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TET;

n300pakaTh M3ydaembie (DUTYpHI, BBITIOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y, CTPOUTH CEUCHUS TN BPAIICHUS;

M3BJICKATh, HHTEPIIPETUPOBATHh U MPEOOPa30BBIBATH HHPOPMAIIHIO O MMPOCTPAHCTBEHHBIX T€OMETPUIECKUX (hHUTypax,
IPE/ICTABIICHHYIO HA YEPTEKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH OINEpPalUK HaJl BEKTOPAMHU;

3a/1aBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;

pelaTh reOMETPUYECKUE 3aa4 HA BBIUUCICHHUE YTIJIOB MEXAY NPSIMBIMU U TJIIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUM
OT TOYKH JI0 IJIOCKOCTH, B LI€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/IA TIPU PEILLICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JIBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUYKEHU;
BBINIOJHATh M300paKEHHS MHOTOIPAaHHUKOB M TEJI BpalllEeHUs MpU TMapajuieIbHOM MEPEeHOCe, LEHTPabHOU
CUMMETPUH, 3€pKAIbHOM CUMMETPHUH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHusl MO100u;

CTPOUTH CEYEHUS MHOTOIPAHHUKOB M TEJ BPAIICHUS: CEUCHUS UUIMHJIpa (Tapajuie]bHO U MEPHEHINKYISPHO OCH),
CEUYeHHS KOHYca (MapajuieIbHbIe OCHOBAHUIO U MPOXOSAIINE Yepe3 BEPIINHY), CEUCHHSI 11apa;

HCIIOJIB30BaTh METO/IbI TOCTPOCHUS CEUEHUI: METOJ CJIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUSI, METO/I ITEpEeHOCca
CEKYIIIEH TIOCKOCTH;

JIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

IPUMEHSTh T€OMETPUUECKUE (PaKThI JIJISl PEIICHUs CTEPEOMETPUUECKUX 3a/a4, MPE/oIaraloluXx HECKOJIBKO 1aroB
pEIIeHUs, €CJIA YCIIOBUS PUMEHEHHUS 3a1aHbl B SBHOU U HEIBHOU (popme;

peniaTth 3a7a4M Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHUHN U HAXO0XKJICHUE T€OMETPUUCCKUX BEJIUYUH;
NPUMEHSITh  TPOTPAaMMHBIE  CPEACTBA U DJICKTPOHHO-KOMMYHUKAIIMOHHBIE  CHUCTEMBI  TIPU  PEIICHUU
CTEPEOMETPUYECKHX 3a/1ay;



MPUMEHATH IOJIYYECHHBIC 3HAHHS HA MPAKTHUKE: CPABHHUBATh, AHAJIW3UPOBATH M OLICHUBATh PEAIBHBIE CUTYaIlUH,
NPUMEHATh W3YYECHHBIC TIIOHSTHSA, TEOPEMBI, CBOWCTBA B TMPOLECCE TMOHWCKA PEHIEHUS MAaTeMaTH4YEeCKH
chopMynHpoOBaHHON TIPOOJIEMbl, MOJEIUPOBATh peajibHble CHUTYallMd Ha S3bIKE TE€OMETPHUH, HCCIIEI0BaTh
MIOCTPOCHHBIE MOJCIM C HCIOJb30BAHUEM T'€OMETPUYCCKUX TOHATUH M TEopeM, allapara aiareOphl, periaTh
MPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXO0XKIECHUEM F€OMETPUUECKUX BEJINYMH;

MMETh TIPEJICTABIICHUs 00 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUM KaK COCTaBHOM YacTh (yHIAMEHTA Pa3BUTHS
TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Konrpoubnbie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTbI padoThbI
https://resh.edu.ru/office/user/profile/
1 BBenenue B ctepeoMeTpuio 23 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
BaguMHO® PACTIONONEHTE IPAMELX B https://resh.edu.ru/office/user/profile/
2 6 1 https://www.yaklass.ru/
HpOCTPAHCTBE https://ege.sdamgia.ru
TTapasLIeNbHOCT IPAMBIX 1 IIOCKOCTEH https://resh.edu.ru/office/user/profile/
3 8 https://www.yaklass.ru/
B HPOCTPAHCTBE https://ege.sdamgia.ru
TTepTeH Ky IAPHOCTS TPAMBIX 1 https://resh.edu.ru/office/user/profile/
4 N 25 https://www.yaklass.ru/
MJIOCKOCTEN B MPOCTPAHCTBE httos://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 VYriel U paccTOsTHUS 16 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 MHororpaHHUKH 7 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
7 Bexkropsl B mpocTpaHcTBe 12 https://www.yaklass.ru/
https://ege.sdamgia.ru
Tosroperne, 0Go6menye K https://resh.edu.ru/office/user/profile/
8 ’ . 5 2 https://www.yaklass.ru/
CHCTeMaTH3aIus 3HaHUH httos://ege.sdamgia.ru
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https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10

102 6 0
[TPOT'PAMME
11 KJIACC
KoauuecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
https://resh.edu.ru/office/user/profile/
1 AHaMTHYECKasi TeOMETPHS 15 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
MoBToperte, 0GoGIeHHE 1 https://resh.edu.ru/office/user/profile/
2 ’ N 15 1 https://www.yaklass.ru/
cUucreMaTni3anuia 3HaHUN i .
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 O0bEM MHOTOrpaHHUKA 17 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 Tena Bpamenus 24 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
TLTOMAH TOBEPXHOCTH 1 OGBEMBI https://resh.edu.ru/office/user/profile/
5 p 9 1 https://www.yaklass.ru/
KpyIJIbix Tl https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 JIBro>xeHus 5 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
ToBTopenHe, 06oBIIeH e 1 https://resh.edu.ru/office/user/profile/
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OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHU Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi ¥ MiI0CKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

MeTton ClIeaoB I MOCTPOCHUMA CcedeHUI




15

Mertoa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

IToBTOpeHue manumerpuu: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSMBIX

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: mapauIeIbHOCTD MPSMOM U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisieJIbHOCTH HpﬂMOﬁ 1 IIJIOCKOCTH.




CaolicTBa napamuienbHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CBoncTa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IepecedeHus
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEUYEHUN IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UIMH OTPE3KOB B KyOe 1
IIPSAMOYTOJIbHOM IapajuleIeuIIe e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA
MPSIMYIO

[lepnieHuKynsAp U HAKJIOHHAS.




ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAUKYISIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:




CUMMETPHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NMPSIMBIMU B MHOIOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYJIAPHBIX IUIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIEpECEUECHMS IBYX IIIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U NpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenbHbIX MIIOCKOCTENH HA
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblid yroyi, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBrIIbHBIC U TIOJTYIIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O06o0061eHre U cucTeMaTu3alus 3HaHu| 1




99 O06o0mieHne 1 cucTeMaTu3amys 3HaHUR 1
100 Hrorosas koHTpobHas paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBILEE KOJIMYECTBO YACOB I10 102 6 0
[TPO'PAMME
11 KJIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Nem/m  Tema ypoka Konrtpoasnbie IIpakTHueckue Aara tHpoBsie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes!
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B NIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkansgpHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXy BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEHME TEMBI Y paBHEHHE MTPSIMOH, 1
IIPOXOAIeH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousBenenue

JInneliHbIe HEPABEHCTBA, JINHEWUHOE




IIPOrpaMMUpPOBaHHE

JIuHeiitHble HEPaBEHCTBA, TUHEUHOE

o porpaMMHUpPOBaHUE

10 AHanuTUyecKue MEeTobl pacuéTa yria
MEXIy NPSIMBIMH B MHOTOTPaHHUKAX

1 AHaIUTUYECKHE METO/IbI pacuéTa yria
MEXy IIOCKOCTSIMUA B MHOTOTPaHHUKAX

12 ®dopmyna pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOP/AMHATaX

13 Haxoxzaenue paccTossHuil OT TOYKHU 10
IJIOCKOCTH B KyOe

14 Haxoxzaenue paccTossHuil OT TOYKHU 10
IJIOCKOCTH B IPABUJILHOM MUPAMHUJIE

15 KontposbHas padota "AHamuTudeckas
reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOT'OTPaHHUKH

17 CeueHurst MHOTOTPAaHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE

18 MIJIOCKOCTH, MIEPECEUEHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NpsSIMbIE U MIJIOCKOCTH:
napajuieJIbHbIe CEUYEHUS

20 [TapanienbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUI
[TapannenbHble NpsSIMbIE U MIJIOCKOCTH:

21 YTIIBl MEXKY CKPELIMBAIOIIUMUCS

MMpsAMBIMHA




22

[lepnieH UKy pHBIE IPSIMBIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSAIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB

23

[lepnieHIuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
HEPIICHIUKYIIApax

24

25

26

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHUKAX

[ToBTOpEHHE: TIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
TIomaael, COOOpakeHHs TOT00MS
[ToBTOpEHHE: TIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
ionaaen, cooopaxeHust moaoous

27

[ToBTOpenue: momanu
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

28

[lmomaau ceyeHrii MHOTOrpaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEHN, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

29

30

[Inomany ceyeHnii MHOTOIPaHHUKOB:
II0LIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MTOI00US
Konrponsnas pabdora "[loBropenue:

MHOT'OTpaHHHUKH, CEYEHUS
MHOTOTpaHHUKOB"




O06BeM Tema. O0BEM MPSIMOYTOIBHOTO

31 napauiesienumnea

39 3anaun 00 yABOCHHUH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKLIUHU yTiia
CrepeoMeTpHUeCKHEe 3a]]auu, CBSI3aHHBIC C

33 00BEMOM TIPSMOYTOJIBHOTO
napauiesienurea
[TpuknaaHbIe 33129, CBSI3aHHBIC C

34 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napauiesienune1a

35 O0BEM NpsAMOI TPU3MBI

36 CrepeoMeTpUYEeCKIE 3a]1auu, CBSI3aHHBIC C
BBIUUCIICHUEM 00BEMOB TIPSIMOM ITPU3MBI

37 [TpuknaaHbie 33129, CBSI3aHHBIE C
00BEMOM MIPSIMOH MPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

38 ornpeaenéHHoro uaTerpana. O0bpém
HAaKJIOHHOH IPHU3MBbI
Beruuciienne 06EMOB Tell C TOMOIIBIO

39 omnpeaenéHHoro uaTerpana. O0bpém
MTUPAMUIBI

40 dopmyna 06béMa nupamuibl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

41 ®opmyna o0béMa nupamubl. OTHOIIEHHE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

42 CrepeoMeTpHuyecKHe 3a1auu, CBSI3aHHbIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUyecKHe 3ajauu, CBI3aHHbIE C




00BEMaMU TUPaAMUJIBI

[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPAMHUIbI

16 [Tpumenenne 00bEMOB. Brruncienue
paccTosiHus A0 IIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOrorpaHHuka"
Hunuaapuyeckas MOBEPXHOCTb,

48 o0pa3ymolne UIMHIPHIECKOI
MMOBEPXHOCTHU

49 unuaap. [Ipsamoit KpyroBod NUIMHAP.
[Tnomaap MOBEPXHOCTH HUIUHIPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHHMYECKOU NoBepxHocTU. KoHnyc

51 CeueHue KOHYyca IIOCKOCTHIO,
napajuieJIbHOMN TNIOCKOCTH OCHOBaHUS

59 VYceuénnblil konyc. M3o006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM TOBEPXHOCTH H
MOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpruueckue 3aa4u Ha

55 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOCHUECM CeUYCHUI OUJInHApA, KOHYyCa




56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CEUSHHI IWIINHAPA, KOHYCa

S7

58

59

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C
OUJINHAPOM

Cdepa u map

60

61

62

ITepeceuenue cdepsl U mapa ¢
mwockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua u n3obpaxxenue mapa

[Tepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCThIO. By u n3o0paxenue mapa

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTeu

63

64

65

66

Cummerpus cdepsl U mapa

CrepeomeTpHuyeckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO c(hepoit U mapom,
MTOCTPOCHUEM UX CEYEHHH MII0CKOCTHIO

[TpukiagHbIe 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,




BBIYHCIICHUS B OKPY>KHOCTH, CTaHIapTHBIC
noxoous

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U

68 MHOTOTPaHHUKOB

69 3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

20 3anauu o teme "Tena v MOBEPXHOCTH
BpaiieHus"

7 Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

79 006beM mumuHapa. Teopema 00 00bEMeE
MPSAMOTO ITUIMHAPA
Brrunciienne 005EMOB TEJ C TOMOIIBIO

73 omnpeaenéHHoro uarerpana. Oobpém
KOHYca

74 ITnomiaau 60KOBOH M MOJHON
MMOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKre 3aJauu, CBI3aHHBIE C

75 BBIUHCITICHHEM 00bEMOB IIWIIMHIPA,
KOHYyca

76 [Tpuknanueie 3ana4un mo Teme "OOBEMBI U
IJI0IA I TOBEpXHOCTEN Ten"
O05BEM mapa u MapoBOTO CEKTOpA.
Teopema 006 06bEme mapa. [Tnomans

77 chepnl. CTepeoMeTprUIeCKre 3a/1a4H,

CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
11apa, apoBOro CETMEHTA U LIapOBOT0
CEKTOpa




78

79

80

[Mpuxnanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM I1apa 1
momaasio cepbl. COOTHOMEHUS MEKITY
TJIOIIA ISIMH TTOBEPXHOCTEH U 00bEMaMH
MOIOOHBIX Te

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu o 100mm.
CrepeoMeTpHUyeCKre 3a]]a4, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIAAEH
MOBEPXHOCTEH

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

81

82

83

84

JiBuxeHust npoctpaHcTBa. OToOpakeHus.
JIBvkeHHs U paBeHCTBO Guryp. O0mme
CBOIWCTBA JBHKCHUI

Buael nBukeHHi: napaieIbHbIN
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOI

[Ipeobpa3zoBanus nmogobus. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBYKCHUS

85

86

Kontponbnas padota "BekTops! B
pocTpaHcTBe"

Ob6o06maromiee noropenue 11 noHATUH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:




"[TapayienbHOCTb NMPSAMBIX U INIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"BexTopsl B mpocTpaHcTee”

88

89

90

91

92

93

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"BexTops! B ipocTpaHcTee”

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aI1s 3HAHWM:
"O6beM MHOTOrpaHHUKa"

Oo6o06muaromiee nopropeHue 11 noHsATU U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Oo6o06maromiee noropenue 11 noHATUH U
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyTibIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta




94

HToroBast KOHTpOJIbHAs paboTa

95

96

97

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

101

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUN KaK




HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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1. JI. C. AranacsH, B.®. byry3os, C.b. Kagomuesa u ap. ['eomerpus. Yueonuk aiia 10-11 knaccos

o011eo0pazoBaTeNnbHbIX yupexaeHuil. ba3oBblit u yriyonennsiii ypoBenu. M.: [Ipocsemenne.2021r.
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2012
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