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MNOACHUTEJIbBHASA 3AIINCKA
['eomeTpus siBnsieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpOBHE CpeAHEro oOiiero oOpa3oBaHHs, TaK Kak
oOecrieunBaeT BO3MOKHOCTH HU3YyUCHUS AUCHUILIAH CCTCCTBGHHO-HayIIHOﬁ HAIpaBJICHHOCTU W IPEAMCTOB
FyMaHUTapHOro mukia. [TocKoNbKy JIornyeckoe MbIIUIeHHE, (OPMUPYEMOE IPU U3yYEHUU 00y4YaIOUUMUCS
HOHATUHUHBIX OCHOB TCOMCTpHUU, NPHU AOOKA3ATCIBCTBC TCOPEM W IMOCTPOCHUU ULCIOYKHU JIOTUYCCKUX
YTBEPXKACHUM MpPH PEIICHUH T€OMETPUYECKUX 3a/lad, YMEHHE BBIIBUTaTh M ONpPOBEPraTh THMIIOTE3bI
HETMIOCPE/ICTBEHHO HCIOJB3YIOTCS MPU PEIICHUU 3a/ad E€CTECTBEHHO-HAyYHOTO IMKJIa, B YaCTHOCTH
buznyeckux 3aaay.
Ilenr ocBoeHust mporpaMMbl yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE — pa3BUTHE
WHAUBUAYAIbHBIX CIIOCOOHOCTEH OOyuarolmuxcs TMpUd HM3YYEHUU TE€OMETPUHU, KakK COCTaBIISIOIIEH
npeaMeTHoi obnactu «Maremarruka u nH(OpMaTHKa» depe3 00ecredyeHrne BO3MOXKHOCTH TPUOOPETEHUS |
UCIIONIb30BaHusl Oosiee TIIYOOKUX T€OMETPUYECKMX 3HAHUW W JIeHCTBUH, creuu(UYHBIX TEOMETPHUH, U
HEOOXOJUMBIX JUIsl YCHEUIHOTO NPO(EeCCHOHATBHOIO OOpa30BaHMs, CBA3aHHOTO C HCIOJIb30BaHUEM
MaTeMaTHUKH.
[IpuopuTeTHBIME  3aladyaMu  Kypca TE€OMETPHUH Ha YIIIYOJNEHHOM ypOBHE, pPACHIMPSIOINIMMU U
YCUJIMBAIOIIMMU Kypc 6a30BOT0 YpOBHS, SIBISIOTCS:
pacumpeHue MpeACTaBICHUsI O TEOMETPUM KaK YacTH MHPOBOH KyJIbTYphl U (DOPMUPOBAHHE OCO3HAHUS
B3aMMOCBSI3M T€OMETPUH C OKPYKAIOIIUM MUPOM;
dbopMHupoBaHHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BAKHEHIIMX MaTeMaTHYeCKHX
MO/JIEJISIX, TO3BOJIAIOIINX OMUCHIBATh U M3Y4aTh Pa3HbIC SBICHUS OKPYXKAIOIIET0 MUPa, 3HAHUE MOHATHIHOTO
anmapara 1o pasueny «CrtepeoMeTpus» y4eOHOro Kypca reOMeTpuH;
dbopMupoBaHUE YMEHHUs BJIa/IeTh OCHOBHBIMU MOHSTUSMH O MPOCTPAHCTBEHHBIX (PUTypax U MX OCHOBHBIMU
CBOI\/JICTBaMI/I, 3HAaHUC TCOPEM, d)OpMy.]I U YMCHHC UX IIPUMCHATH, YMCHUA JOKA3bIBATh TCOPECMBI U HAXOANUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHU 3a/1aY;
q)OpMI/IpOBaHI/IC YMCHHA pacClio3HaBaThb HAa YCPTCKAX, MOACIAX U B p€aJIbHOM MUPC MHOTOTPAHHUKU U TCJIa
BpallleHusl, KOHCTPYUPOBATh T€OMETPHUUECKHE MOJIETIH;
q)OpMI/IpOBaHI/IC IMOHMMAaHUgd BO3MOXHOCTH AKCHOMATHUYCCKOI'0 IIOCTPOCHUA MATEMATHUYCCKUX TGOpI/Ifl,
dbopMupOBaHHE TOHUMAHUS POJIH AKCHOMATUKU IIPU MTPOBECHUH PACCYKICHHIA;
q)OpMI/IpOBaHI/IC YMCHUA BJIaACTh METOJAMHM JOKA3aTCJIIbCTB U AJITOPUTMOB PCIICHHA, YMCHUSA UX IPUMCHSATD,
MPOBOAMTH JOKa3aTeNbHBIE PACCYKICHHUS B XOJE pEIICHUS CTePEeOMETPUUYECKUX 3alad W 3aJad ¢
MPaKTUYECKUM COflep>KaHueM, (OPMHUPOBAHHE TMPEACTABICHUS O HEOOXOJUMOCTH JOKa3aTeIbCTB TIPH
000CHOBaHMM MAaTEMaTHYECKHX YTBEPKACHUM M POJM aKCHOMAaTUKU B TPOBEACHHM JI€AYKTHUBHBIX
pacCyXIEHHI;
pa3BUTHE U COBEPIICHCTBOBAHME WHTEUIEKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH oOydaromuxcs,
II03HABaTEILHON AdKTUBHOCTH, HCCICOOBATCIbCKUX YMeHI/II\/'I, KPUTUYHOCTH MBIIIJICHUSA, HWHTEpPECa K
U3YYEHUIO TEOMETPHH;
dbopmupoBaHre (PYHKIIMOHAIHHOM TpPaMOTHOCTH, PEJIICBAHTHOM TE€OMETPUHM: YMEHHS paclo3HaBaTh
MPOSIBIICHUS] TEOMETPHUECKUX MOHITHI, 00BEKTOB M 3aKOHOMEPHOCTEH B PealbHBIX KU3HEHHBIX CUTYaIIHsIX
W TpU H3YYCHUHM JPYTUX YYEOHBIX TMPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CUTYAllUN, UCCIIEIOBAaHUS MTOCTPOCHHBIX MOJeNel, MHTePIPEeTallUy MOTYYeHHBIX
pe3yJbTaToB.
OCHOBHBIMHU COJIepKATEIbHBIMU JHHHUSIMH Yy4ueOHOTO Kypca «l'eomerpusi» B 10—11 kiaccax sBISIOTCS:
«TpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «MHOTrOrpaHHUKNY, «Tena BpauieHus», «BeKTopbl 1 KOOPIUHATHI
B IIPOCTPAHCTBEY, «/|BI>KEHUS B IPOCTPAHCTBEY.
ChopmymupoBannoe Bo PI'OC COO tpeboBaHME «yMETh ONEPUPOBATH IMOHATHUSIMHY, PEICBAaHTHBIMU
reoMeTpur Ha yriayOon€éHHOM ypoBHe oOydenust B 10—11 kimaccax, OTHOCHUTCS KO BCEM COJEpKaTeIbHBIM
JUHUSAM y9e0HOrO Kypca, a (OpMHUPOBaHWE JIOTHUSCKUX YMEHHH pacmlpeeNssercs HEe TOJBKO II0
COJIep’KaTeNbHBIM JIMHUSAM, HO M 1o roaam oOydenus. Copaepikanue oOpa3oBaHHS, COOTBETCTBYIOIIEE
npeIMEeTHbIM pe3ynbTrataM ocBoeHus denepanbHoil pabouell mporpaMMbl, pacHpeleN€HHbBIM IO TOAaM
0o0y4eHHUsl, CTPYKTYPUPOBAHO TaKHUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMIHAIBLHBIM BOMPOCAM
oOyyJaromuecss 00paIagIuch HEOJHOKPATHO. DTO TO3BOJISIET OPraHW30BAaTh OBJIAJICHUE T€OMETPHUYECCKUMU



NOHSITHSIMH W HaBBIKAMU  TOCJIENOBATeIbHO W IOCTYHAaTeNbHO, C  COOJIOJCHWEM IPUHIIUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYI0 CHUCTEMY T'€OMETPUYECKUX IMpEe/ICTaBICHUN
00yJaromuxcsi, pacmpsis v yriryossis e€, o0pasyst MpOYHbIe MHOKECTBEHHBIE CBS3H.

[Tepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s guddepeHnmanuu 00ydeHUs, MOCTPOCHHS WHAMBHIYAIBHBIX 00pa30BaTeIbHBIX
nporpaMM, 0O0€cleyuTh YriayOJ€HHOE H3YYeHHE T€OMETPUU KaK COCTaBIISIONICH y4yeOHOro mnpeamera
«Maremartuka,

MOJTOTOBUTh OOYYaIOIIUXCS K NPOAODKEHHUIO HM3YUYEHHUsT MaTeMaTHKu C y4€ToM BbIOOpa Oymylein
npodeccuu, odecreunBas MPEeeMCTBEHHOCTh MKy 00ITUM 1 MPodeCcCHOHATBHBIM 00pa30BaHUEM.

Ha usyuyenue yuebHOTO Kypca «I'eomerpus» Ha yriyonéHHoM ypoBHE oTBoauTcs 204 vaca: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heeno).

COJEPKXAHUE OBYYEHUSA

10 KUIACC

[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBO. [loHATHE 00
AKCHOMATHUYECKOM MOCTPOSCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX.

B3aumHoe pacnosioxeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaIJIEIbHbIE U CKPELIUBAIOLIHECS
npsimble. [Ipu3Haku ckpermmBarommxcst npaMbix. [lapannenbHOCTh IPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE:
napajuleJbHble MpsIMble B IPOCTPAHCTBE, NApAUIEIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTb MPSIMOW U
wiockocTy. [lapannenbHoe W LEHTpalbHOE MPOEKTHpoBaHUE, n3olOpaxkeHue ¢uryp. OCHOBHBIE CBOWCTBA
HNapajyieIb-HOTO  MPOEKTHpPOBaHUsA. M300pakeHne ¢uryp B MapauieNbHOM MPOEKIUH. YTIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YTOJ MEXAY HpSIMBIMH B MpOCTpaHcTBe. [lapannenbHOCTh TIIOCKOCTEH:
napaieNibHbIe TUIOCKOCTH, CBOMCTBA MapaJlIeNbHBIX MII0CKOCcTel. [IpocTeiiiue npocTpaHCTBEeHHBIE QUTYPHI
HA TIOCKOCTHU: TETPadp, Napaslieenurie]l, TOCTPOSHUE CEUCHHIA.

[leprieHAUKYASIPHOCTh TPSMON M TUIOCKOCTU: TEPHEHAMKYISAPHBIE MpsSMbIE B IPOCTPAHCTBE, MPSMBIC
napajuieJbHbIe U MEePHeHIUKYISIPHbIE K TUIOCKOCTH, MPU3HAK MEPIEHANKYISIPHOCTH MPSIMON U TJIOCKOCTH,
TeopeMa O MPSIMOW MepPHEeHAUKYIIPHON MmiIockocTu. OpTOroHanbHOE NpoekTupoBaHue. Ilepnenaukynsap u
HAKJIOHHBIE: PaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE OT MPSAMO J0 MIOCKOCTH, MPOEKIUs QUTYPBI
Ha IUIOCKOCTh. [lepneHIuKynspHOCTh IUIOCKOCTEW: NpPU3HAK MEPHEHIUKYISIPHOCTH JBYX IUIOCKOCTEH.
TeopeMa o TpEX NepHeHAUKYIIAPaX.

Yrael B NOpOCTPAHCTBE: YroJl MEXAY HOPSAMOW M IUIOCKOCTBIO, JIBYTPaHHBIA YroJ, JIMHEHUHBIA yroj
JBYT'PaHHOTO yria. TpéXxrpaHHbIil 1 MHOTOTrpaHHbIe yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOIPAHHOIO YIJIa.
CpolicTBa IUIOCKMX M JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHUHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Buabsl MHOTOrpaHHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipu3ama: n-yronpHas mpusMma, npsiMas U HakKJIOHHAas
pu3Mbl, OOKOBasi U MOJHAasl MOBEPXHOCTH Mpu3Msbl. [lapamienenunen, npsMOyrojbHbIN Mapajjiesenunes u
ero cpoictBa. KpaTuaiilune nmyTtu Ha MOBEpXHOCTU MHororpaHHuka. Teopema Diinepa. [IpocTpancTBeHHas
teopema [ludaropa. IMupamuna: n-yronbHas nupamujaa, npaBuiibHas M yced€HHas nupamuisl. CBoMcCTBa
pEbep 1 OOKOBBIX TpaHeW MpaBWIbHON mupamubl. [IpaBUIbHbIE MHOTOTPAHHHUKU: MpaBUIbHAS MPH3Ma U
IpaBWIbHAs MMpaMK/ia, IPaBUIIbHAS TPEYToJIbHAs MUpaMUIa U NPaBWIbHBIN TeTpasap, kyO. [Ipencrasnenue
0 MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, OACKASAP U UKOCADIP.

Boruncnenue 31eMeHTOB MHOTOTPaHHHMKOB: p&Opa, nuaroHanu, yribl. [Inomaas OOKOBOW MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH MPSMOU MPHU3MBI, TUIONIAIh OCHOBAHHM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMON
npusMsbl. [lnomans O0OKOBOM MOBEPXHOCTU M MOBEPXHOCTU MPAaBUIBHOM MUPAMU[BI, TEOpEMa O IUIOIIAIN
YCEYEHHOU NMUPAMHUIBI.

CummeTpusi B TPOCTPAHCTBE. IJIEMEHTHI CHUMMETPUH TPaBUIBHBIX MHOTOTpaHHUKOB. CUMMETpHUS B
MpPaBUILHOM MHOTOIPAHHUKE: CUMMETPUS MapajlieNenuIea, CAMMETPHUS TPaBUIbHBIX MPU3M, CUMMETPUS
MPaBUILHON TTUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



[TonsATHS: BEKTOP B MPOCTPAHCTBE, HYJIIEBOU BEKTOp, JAJIMHA HEHYJEBOI'O BEKTOPA, BEKTOPHI KOJUIMHEAPHBIE,
COHANpPABJIICHHBIE W MPOTHBOINOJOXHO HAIlpaBI€HHbIE BEKTOPbl. PaBeHCTBO BekTOpoB. [leficTBHus C
BEKTOPAMHU: CIIOKEHHE W BBIYUTAHHE BEKTOPOB, CYMMa HECKOJBKHMX BEKTOPOB, YMHOJKEHUE BEKTOpa Ha
yucio. CBolcTBa cn0KeHHUsI BEKTOpPOB. CBOMCTBA YMHOXKEHUSI BEKTOpa Ha yucio. [lonsTue kommiaHnapHbie
BeKTOpbI. [Ipu3Hak koMIIaHapHOCTH TpEX BekTOpoB. [IpaBmiio mapamnenenunena. Teopema o pas3iioKeHUU
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopaM. lIpsiMmoyrosibHas cuctemMa KOOpAMHAT B IMPOCTPAHCTBE.
Koopaunatsel Bektopa. CBsi3b MeXAy KOOpPAMHATAMU BEKTOpa U KOOpAMHATAMM TOYEK. YTOJI MEXIY
BekTOpaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.

11 KUIACC

Tesa BpaueHus

[ToHATHSA: UMAMHIpPUYECKAas MOBEPXHOCTb, KOHMUYECKAas IOBEPXHOCTb, cCQepuyeckas IOBEPXHOCTb,
oOpa3yromue moBepxHocTei. Tena BpalieHus: WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BaumHoe
pacriosio)keHue cepbl M MIJIOCKOCTH, KacaTelabHas IUIOCKOCTh K cdepe. M300paxeHue Ten BpalleHUs Ha
wiockocTy. Pa3Béprka nununaapa u konyca. CuMMmeTpusi cepsl u mapa.

O6BéMm. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEME MPSIMOYTOJLHOIO MapajulejenuIeaa U
cnenctBus u3 He€. OOBEM MPsIMON M HAKJIOHHOM MPU3MBI, [IMIMHAPA, TUpaMuIbl U KoHyca. O0bEM 11apa u
I1apOBOTO CErMEHTA.

KomOunamuu Ten BpaimieHuss U MHoOrorpaHHukoB. llpu3sma, BnucaHHass B LWJIMHAP, ONUCAHHASL OKOJIO
mwmHapa. Ilepeceuenne cdepsl u mapa ¢ miockocteio. Kacanue mapa u cdepsl miockoctbro. Ilonstue
MHOTOT'paHHHKA, OTIMCAHHOTO OKOJIO chepsl, chepsl, BIUCAHHONH B MHOTOTPAHHUK WIIM TEJIO BPAILCHHUS.
[Tnomanp MOBEepXHOCTH ILMIMHApA, KOHYca, miouans cepsl U e€ yacredl. [lomoOue B mpocTpaHCTBe.
OTtHomeHne 00bEMOB, TUIOMIAACH MOBEPXHOCTEN Mog00HBIX (uryp. [IpeobpazoBanue momgodus, TOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/OB.

[locTpoenne ceyeHM! MHOTOTPaHHMKOB M TEJl BpAllEHUs: CEUEHUS LWIMHIApa (MapajulelibHO |
HNEePHEHIUKYISIPHO OCH), CEUeHUs KOHyca (MapajuleJbHble OCHOBAaHMIO M HPOXOJALIME Yepe3 BEpLIMHY),
CEUEHUs Il1apa, METObI IIOCTPOEHUSI CEUEHMI: METOJ] CIIEI0B, METO/Jl BHYTPEHHETO IPOEKTUPOBAHUS, METO]T
IIEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTtopel B mpocTtpaHcTBe. Onepauuu HajJ BeKTOpamMH. BekTopHOe yMHOK€HHE BeKTOpoB. (CBoiicTBa
BEKTOPHOTO yMHOXeHHMs. [IpsmMoyronbHas cucrtemMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpa.
Paznoxenne BekTopa no 6aszucy. KoopauHaTHO-BEKTOPHBIA METO/ MIPU PELICHUH T€OMETPUYECKHX 3a/1a4.
/{BU:KeHHUSs B IPOCTPAHCTBE

JBmxenust npoctpancTBa. OtoOpakeHus. [IBrkeHuss M paBeHCTBO ¢uryp. OOuue cBONCTBAa JIBUXKEHUH.
Bunel aBukeHuii: nmapayuiebHBIA MEPEeHOC, IEHTpalbHAas CUMMETpUs, 3epKajibHas CUMMETpHUS, MOBOPOT
BOKpYT npsMoii. [IpeoGpa3oBanus nonobus. Ilpsmas u chepa Ditnepa.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS VYYEBHOI'O KYPCA «I'EOMETPUS»
(YIAYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHETO OBIIEIO OGPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxaanckoe BOCIMTAHHE:

c(OPMHPOBAHHOCTh TPAKIAHCKONW MO3MLMHU OOYYaIOLIerocs KakK aKTHMBHOTO M OTBETCTBEHHOI'O YJICHA
poccuiickoro oOIIecTBa, IMPeACTaBICHHE O MaTeMaTHYECKMX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3IUYHBIX
CTPYKTYp, SIBIEHUH, Npoleayp TIpaxaaHCKoro oOmiecTBa (BbIOOpPBI, ONPOCHl M JPYroe), yMeHHue
B3aMMOJICIICTBOBATH C COLIMATIBbHBIMU HHCTUTYTaMH B COOTBETCTBUHU € MX (DYHKIUSAMU U Ha3HAUYECHUEM;

2) naTpuoTHYECKOe BOCIIMTAHHE:

c(OpPMUPOBAHHOCTh POCCHUMCKOW TPaKJAaHCKOW HIASCHTHUYHOCTH, YBa)KEHHS K MPOILIOMY M HACTOSIIEMY
POCCUICKOM MaTeMaTHK{, LIEHHOCTHOE OTHOLIEHHE K JOCTH)KEHUSM POCCHUMCKMX MAaTEMAaTUKOB U
poccuiickoi MaTeMaTHUYeCKOM IIKOJIbl, UCIOJIb30BaHUE 3TUX JOCTIXKEHUN B APYTHUX HAyKax, TEXHOJIOTHUSX,
cepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:



OCO3HAHHME TYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
9TUUYECKOTO TOBEJCHHUS, CBA3AHHOIO C MPAKTUUECKUM MPUMEHEHUEM JIOCTHIKEHUN HAyKHU U JEeSTEIbHOCTHIO
y4€HOr0, 0CO3HAHUE JIMYHOTO BKJIJA B IOCTPOCHHUE YCTOWYMBOTO OyIyIIEero;

4) acTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAs ICTETUKY MATEeMaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3ajjay, pPEUIeHUH, pacCyKICHUH, BOCIPUMMYHMBOCTh K MAaTEMaTHYECKHM acleKTaM pa3JIMYHbIX BHJIOB
HCKYCCTBA;

5) puznveckoe BocnuTaHUE:

c(OpMUPOBAHHOCTh YMEHHSI TIPUMEHSATh MAaTEMaTHYEeCKHE 3HAHUS B MHTEpPEcax 3JA0POBOTO U 0E30MMacHOTo
o0pa3a >KM3HM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[0POBbIO (340pPOBOE MHUTAaHUE, COANTaHCUPOBAHHBIN
PEXKHUM 3aHATHA U OTIbIXa, pEryysipHas (U3MUYecKas aKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE IPHU
3aHATHAX CIIOPTUBHO-0310POBUTEIBHOM 1€ TEIbHOCTBIO;

6) TpynoBoe BociuTanue:

TFOTOBHOCTb K TpPYyHly, OCO3HaHHME ILIEHHOCTU TpYJOJOOUsA, MHTEpeC K pas3iIuuHbIM cdepam
npodeCCHOHATILHON JESITEeIbHOCTH, CBA3AHHBIM C MAaTEMAaTUKON M €€ MPUIIOKEHUSAMH, YMEHHE COBEpIIATh
0CO3HaHHBII BbIOOp Oyaymiel mpodeccun U peaar30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbl, TOTOBHOCTb
U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO M €CaMOOOPa30BAaHUIO HAa MPOTSDKEHHHM BCEH JKU3HMU,
TOTOBHOCTb K aKTUBHOMY YYacTHIO B PELLICHUH MPAKTUYECKUX 3a/1a4 MaTeMAaTH4YECKOI HallpaBJIeHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHME:

C(OPMHUPOBAHHOCTb  JKOJIOTUYECKON  KyJIbTYpbl, IOHUMAaHHWE BIMSHUSA COLMATBHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPHUPOJHON M COLMAIbHOM Cpelbl, OCO3HaHME TIJI00AJILHOTO XapakTepa
9KOJIOTUYECKUX MpoOIeM, OpUEHTAlUsl Ha NMPUMEHEHUE MaTeMaTHMYeCKUX 3HAHUM JJI pelleHHs 3a/ad B
00JIaCTH OKPY’KAIOIIEH Cpefibl, TJIAaHUPOBAHUE TOCTYMKOB M OLIEHKH HX BO3MOXXHBIX TOCIEIACTBUN ISt
OKpY’Karolien cpebl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTE MMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHsS HayKu H
OOIIECTBEHHON NPAaKTUKH, TOHUMAaHUE MaTEeMaTHYeCKON HayKHh KakK cepbl 4eJOBEUECKOH NeATelIbHOCTH,
9TanoB €€ pa3BUTUS M 3HAUYUMOCTH Ul Pa3BUTUS LMBUIM3ALMU, OBJIAZICHHUE SI3BIKOM MAaTEeMAaTUKU U
MaTeMaTHIeCKOHN KyanypOfI Kak CpC€ACTBOM IIO3HAHHA MHpA, TOTOBHOCTb OCYHICCTBJIATH ITPOCKTHYIO H
UCCIIEI0BATEIbCKYIO AESITeIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIC YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble Jornueckue aAeMcTBHA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MMPU3HAKH MAaTEMAaTHUECKUX OOBEKTOB, MOHATUHN, OTHOIIIEHUN
MEXIYy TOHATHAMH, (HOPMYITUpOBATH ONpPENETCHUS TOHSITHM, YCTaHABJIMBATh CYIICCTBEHHBIM MpPHU3HAK
KJ1acCU(pUKAILMU, OCHOBaHUS /1711 00OOIICHHS U CPAaBHEHUSI, KPUTEPUU TTPOBOAMMOTrO aHAIIN3a;
BOCIPUHUMATh, (OPMYJIHPOBAaTh M NPeoOpa3oBBIBATH CYXKJIEHUS: YTBEPAWUTEIbHBIE W OTpPULIATENIbHBIE,
€IMHUYHBIE, YaCTHBIE U OOIIIHE, YCIOBHBIE;

BBIABJIATH MATCMATUYCCKUC SaKOHOMepHOCTI/I, B3aMOCBSA3U U HpOTI/IBOpqu/IH B q)aKTaX, JaHHBbIX,
HAOIIO/ICHUSX U YTBEPKACHUSX, MPEJIaraTh KpUTEPUH TSI BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;
J€JIaTb BBIBOJbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, }IG,HYKTI/IBHI)IX N HWHIAYKTHUBHBIX YMOSaKHIOquHfI,
YMO3aKJIFOUEHUH 10 aHAJIOTUH;

IIPOBOJAMUTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKACHHUH (MIpsIMbIE U OT MPOTHUBHOIO),
BBICTpAaUBaTh apryMEHTAIMIO, MPUBOJUTH NPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY)KJIeHI/IS[ " BBIBOJFBI,

BBIOMpaTh Ccroco0 perieHust y4eOHOHM 3amaum (CpaBHUBATh HECKOJIBKO BapUaHTOB pEILICHUS, BHIOMPATh
Han0oJiee MOAXOAAIINN C YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUER).

ba3zoBble nucciieoBarebCcKue JeHCTBUA:



UCIIOJIb30BAaTh BOMPOCHI KaK HCCIEA0BATEIbCKUI HMHCTPYMEHT MO3HaHUA, (HOPMYIMPOBATH BOMPOCHI,
(Gukcupyoomue npoTUBOpeure, NpolieMy, YCTaHABIMBaTh MCKOMOE M JaHHOE, ()OPMHPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

IIPOBOJAMTH  CAMOCTOSATENIBHO CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIOBAHHE 10 YCTaHOBIICHUIO
0COOEHHOCTEH MaTreMaTH4ecKoro OOBEeKTa, SBICHHS, IPOIECCa, BBIIBICHUIO 3aBHCUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYyIUpPOBaTh O00OOIIEHMS M BBIBOJBI MO pe3ysbTaTaM MpPOBEAEHHOTO HaONIOAEHUS,
UCCIIEI0BaHMsl, OLIEHUBATh JJOCTOBEPHOCTb MTOJIyYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000ILICHUI;
IIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IIPOLECCA, a TAK)KE BBIIBUIaTh IPEIIIONIOKEHUS O €r0 Pa3BUTUU B
HOBBIX YCJIOBHUSIX.

Pabora ¢ unopmanmeii:

BBISBIIATH 1€(UIMTHI HH(OPMALIMHU, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BONPOC U JUISl pELLICHHs 3a]1auH;
BBIOMpaTh MHPOPMALMIO W3 HCTOYHUKOB PpA3IMYHBIX THUIIOB, AHAIM3MPOBATH, CHCTEMATU3UPOBATH U
UHTEPIPETUPOBATH MHPOPMALIUIO Pa3IMUHBIX BUJOB U (JOPM IIPEICTABICHMS;

CTPYKTYPUPOBATh HH(POPMAIIHIO, TPEJICTABIATE €€ B pa3IHMUHBIX (OpPMax, WILTIOCTPUPOBATH IPpauuecKu;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIe /1eliCTBUSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIMPOBATh CYXKJIEHHUS B COOTBETCTBMU C YCIOBUSMH U LEISIMU OOILIEHMS, SICHO,
TOYHO, I'PaMOTHO BBIpaKaTb CBOIO TOYKY 3PCHUSA B YCTHBIX W IMMCBbMCHHBLIX TCKCTAX, AaBaTb IMMOSACHCHUA I10
XOJly pelIeHus 3a1a4l, KOMMEHTUPOBATh [10JIy4YEeHHbIH pe3ysbTar;

B X0JIe OOCYXKIEHMsI 3a/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYX/1aeMOil TeMbl, poOIEMbl, pelIaeMoOi 3a1auH,
BBICKA3bIBaTh UJ/I€U, HAlIEJICHHbIC HA ITOUCK PEIICHUs, COIIOCTABIIATh CBOM CYKJCHUS C CY)KICHUSAMHU IPYTUX
YYaCTHHKOB JHMajiora, OOHapy)XWBaTh pa3JIM4M€ W CXOJACTBO TO3UIHH, B KOpPpeKTHOWH (dopme
(GopMynHupoBaTh pa3HOIIACUS, CBOM BO3PAKEHUS;

IPEJCTaBIISITh PE3YyJIbTaThl PEIICHUs 3aJaud, SKCIEPUMEHTA, HUCCIEN0BaHUs, MPOEKTa, CAMOCTOATEIbHO
BBIOMpATh (OPMAT BBICTYIIJIEHUS C YYETOM 3ajay MPEe3eHTAllud 1 OCOOEHHOCTEH ayAuTOPHUH.

PerynsiTuBHbIe yHUBepCaJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranu3anusi:

COCTaBIIATH IJIaH, alTOPUTM PEIICHHs 3a]]a4i, BEIOUPATh CIIOCO0 pelIeHHs ¢ y4ETOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
UHpOpMaLIUH.

CaMOKOHTPOJIb, IMOLUMOHATbHBII HHTEJJIEKT:

BJIa/IeTh HaBbIKAMU MO3HABATEIHHOU pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI U MBICITUTEIBHBIX
MPOIIECCOB, WX PE3yJIbTAaTOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJISL Mpoliecca U pe3ysibraTa
pElIeHUs] MaTEMaTUYECKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh TPU PEIICHUH 33Ja4d, BHOCUTh KOPPEKTHUBHI B
JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAWJCHHBIX OIMIMOOK, BHISBIIEHHBIX TPYIHOCTEIH;
OIICHUBAaTh COOTBETCTBUE pe3yjbTaTa IEJId U YCIOBUSAM, OOBSCHSTh TPUYUHBI JOCTIKCHUS WITH
HEJIOCTH)KCHUS PE3YIbTATOB JESATEIBHOCTH, HAXOUTh OIIHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.
CoBMecTHAas 1€eATEJIbHOCTD:

MOHUMATh U MCIIOIH30BaTh IPEUMYIIIECTBA KOMAaHTHOW W MHIWBHUYaTbHOU pabOThI IPU PEIICHUH YI€OHBIX
3a/1a4, MPUHUMATH I11€Jh COBMECTHOW JESITENIbHOCTH, IUIAHWPOBATh OPTaHHM3AIlMI0 COBMECTHON padoTHI,
pacmpenensTh BUAbl padoT, T0rOBapHBaThCs, 00CYKIaTh MPOIECC U Pe3yNbTaT padoThl, 0000IMAaTh MHEHUS
HECKOJILKHX JIOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (0OCyKaeHUs, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBI» U UHBIE),
BBITIOJIHSTh CBOIO YacTh paOOThl W KOOPJAMHHPOBATH CBOU JEHCTBUS C JIPYTUMU WICHAMH KOMAaH/IbI,
OIICHMBATh KaYECTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM, cHOPMYITHPOBAHHBIM y4aCTHUKAMU
B3aUMOJICUCTBUSL.



INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0ydaromuiicst HAyquTCs:

° CBO6OI[HO OIICpHUPOBATH OCHOBHBIMU IMOHATUAMU CTCPCOMCETPHUHN NPHU PCHICHUHU 3ada4 U IIPOBCACHUU
MaTeMaTHYECKUX PACCYKICHUN;

° MPUMCHATH aKCHUOMBI CTCPCOMETPHUU U CIICACTBUA U3 HUX NPU PCIICHHUU I'COMCTPUYICCKHUX 3a/1a4,

o KJIaCCU(UIIUPOBATh B3aUMHOE PACIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

o CBOOOJTHO OIEPHUPOBATH MOHSATHSIMHU, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXIY MPSMBIMU B
IPOCTPAHCTBE, MEXKTY MPSIMOH U IIOCKOCTHIO;

L4 CBO6OI[HO OIICpHUPOBATH NOHATUAMMU, CBA3aHHBIMHA C MHOT'OT'paHHUKAMU

° CBOOO/JIHO PAcCIIO3HABATh OCHOBHBIE BUJIbl MHOTOTPAaHHUKOB (TIpU3Ma, MUPAMMUJA, HPSIMOYTOJbHBIN
napasuieNienumne, Kyo);

o KJ1accu(UIMPOBATh MHOTOTPAHHHUKH, BEIOWPAst OCHOBAHHMS ISl KI1aCCU(DUKAIIHH;

° CBO6OI[H0 OIICpHUpPOBaATh NOHATUAMHU, CBA3aHHBIMH C CCUCHNEM MHOI'OI'PAHHUKOB IIJIOCKOCTBIO,

° BBIIIOJHATH MapajuIeNIbHOE, LIEHTPAJIbHOE U OPTOTOHAJIbLHOE IMPOEKTUPOBAaHUE (PUTYyp Ha IJIOCKOCTH,
BBITIOJIHATH H300pakeHus1 GUTYp HA TUIOCKOCTH;

o CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMA METOJAMHU, BBINOJHATH (BBIHOCHBIC) ILIOCKHE
YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

L BbIYUCIIATH ITJIOIIaaU HOBCpXHOCTCﬁ MHOI'OIrpaHHHUKOB (HpI/I3Ma, HI/IpaMI/II[a), TCOMETPHUUCCKUX TECJI C
npuMeHeHueM Gpopmyir;

o CBOOOJTHO OINEpPHPOBATh MOHATUSMH: CHMMETPUST B MPOCTPAHCTBE, IICHTP, OChb M ILJIOCKOCTb
CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CAMMETPHH (QUTYPHI,

° CBO6OI[H0 ONneprupoBaTh IIOHATUSAMU, COOTBCTCTBYHOIIMMU BCKTOpamM n KoopJAuHaTaMm B
POCTPAHCTBE;

L BBITIOJIHATH I[eI;'ICTBI/Iﬂ HaJl BCKTOpaMu;

° peliaTh 3aJa4yd Ha JO0Ka3aTCIIbCTBO MATCMATHUYCCKUX OTHOILIEHUU U HaXO0XACHUEC IT'COMCTPUICCKUX

BEJIMYMH, PUMEHSS U3BECTHBIE METO/IbI MIPU PEIICHUH MAaTEMAaTUYECKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOIO
YPOBHS CII0)KHOCTH;

. MIPUMEHSTh IPOCTEHIINE MPOrpaMMHbBIE CPEICTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
PELICHUH CTEPEOMETPUUECKHX 33/1aY;

o U3BJIEKaTh, MPEOOpa3oBbIBATh W  HMHTEPIPETUPOBATh HMHMOPMALUMIO O HPOCTPAHCTBEHHBIX
reoMeTpruYecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

. MIPUMEHSTh MOJIyYeHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAJIU3UPOBATH pealIbHbIE CUTYalUH,
INPUMEHSATh W3YYEHHbIE IOHATHS B IpPOllECCE IOMCKA pELIEHUS MaTeMaTU4YecKh CQHOpPMYyIUPOBAHHOMN
npo0JIeMbl, MOAETUPOBATh pealibHbIe CUTYAIlMU Ha 3bIKE T€OMETPHH, UCCIIE0BATh OCTPOSHHbIE MOJETH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, almapara aareOpsl, pelarb NpakTUYecKue 3aJaui,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUUECKUX BEIIMYNH;

o MMETh IIPEJCTaBICHNs 00 OCHOBHBIX 3Tanax pa3BUTHs F€OMETPUM KaK COCTAaBHOM YacTH ¢pyHIaMeHTa
pa3BUTHS TEXHOJIOTHUM.

K koniy 11 kiaccea oOyuaromuiicss HAy4uTCs:

o cBOOO/IHO ONEPUPOBAThH MOHATUSAMH, CBI3aHHBIMU C IIWJIMHIPUYECKOMN, KOHUYECKOW U ChepUyecKoi
MOBEPXHOCTSIMH, OOBSACHATH CIOCOOBI MOTyYSHHUS;

o ONEpUPOBATh TMOHATHSAMH, CBSI3aHHBIMH C TEJIaMU BpALICHHS: LWIMHIPOM, KOHYCOM, chepoil u
I1apom;

o pacrio3HaBaTh Teja BpalleHus (LUJIUHIP, KOHYC, cdepa U map) U OObACHATh CHOCOOBI MOITYyYSHHS
TEJ BpAIllCHHUS;

o KJIacCU(UIUPOBATh B3AUMHOE PACIOIOKEeHUE CPEPHI U MIIOCKOCTH;



o BBIUUCIIATh BEIMYUHBI HJIEMEHTOB MHOTOIPAaHHUKOB M TeNl BpalleHHs, OOBEMBI W IUIOIIAIM
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpPAIlIEHUs, TEOMETPUUYECKUX TEl ¢ IPUMEHEHHEM (HOpMYIT;

. CBOOOZIHO OIEpUPOBaTh INOHATHUSAMM, CBA3AHHBIMH C KOMOMHALMSMU Tl BpALIEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIUCAHHBIA B chepy M ONMUCAHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B
MHOT'OIPAHHUK WJIM TEJIO BPAILCHHUS;

. BBIUUCIIATH COOTHOIICHHUS MEXY TUIOIIAIsIMHA TOBEPXHOCTEH 1 00bEMaMU TIOJOOHBIX TEIT;

. n300pakaTh U3ydaemble (PUTYpBI, BBITOTHATH (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJl BpaIlleHUS;

. U3BJIEKaTh, HMHTEPIPETUPOBATH M  MPeoOpa3oBbIBATH HHQPOPMAIMID O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKux GUrypax, npeAcTaBICHHYIO Ha YepTekKaxX U PUCYHKaX;

. CBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

. BBIIIOJIHATH OIlE€palK HaJl BEKTOpaMU;

. 3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

. pemaTth TE€OMETPUYECKHE 3a/adyd Ha BBIYKMCICHHE YIJOB MEXKIAY HPSIMBIMH U IUIOCKOCTSAMH,

BBIYUCIICHHE PACCTOSIHMHA OT TOYKH /10 IUIOCKOCTH, B II€JIOM, HAa INPUMEHEHHE BEKTOPHO-KOOPAWHATHOIO
METO/1a PU PELLECHUY;

° CBOOOJTHO OIEPUPOBATh MOHATHIMH, CBA3AaHHBIMH C JBHMI)KEHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JBHIKCHU;
° BBITIOJIHATh M300paKEHUS] MHOTOTPAHHUKOB UM TEJ BpalleHUs NpHU NapajIeIbHOM IEpeHoce,

LHEHTPaJIbHOW CHMMETPHHM, 3€pKaJIbHOM CHUMMETPHH, NpPU IOBOPOTE BOKPYr MpPSIMOW, MpeoOpa3oBaHUs
MOI00HS;

. CTPOUTb CEUYEHHS] MHOIOIPDAaHHUKOB U TeJ BpALICHUS: CEUEHHUS UWIMHApPa (MapayielbHO MU
NEPIEHIUKYJIPHO OCH), CEYEHMsI KOHyca (MapajljiesIbHbIe OCHOBAHUIO U IMPOXOJSLINE Yepe3 BEpLIMHY),
CEYeHUs 11apa;

o HCIIOJIB30BAaTh METO/ABI IOCTPOEHUS CEYEHUIN: METOJ CIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS,
METO/J] IIEPEHOCA CEKYILEH MJIOCKOCTH;

o JTIOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;

. MPUMEHTh T'e€OMeTpUUYecKrue (akThl I PELICHUS CTEPEOMETPUUYECKUX 3a/ad, Mpenoiarariiux
HECKOJIbKO LIaroB pPeUIeHUs], €CIH YCIIOBUS IPUMEHEHNUS 33/IaHbl B SBHOM U HEIBHOU (hopMe;

. pewaTth 3a7a4d Ha JI0KA3aTeIbCTBO MATEMATUYECKUX OTHOIICHWM U HAXO0XIACHUE N€OMETPHUUYECKHUX
BEJIMYUH;

. IIPUMEHATH MPOTPAMMHBIE CPEJACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IPU PEIICHUH
CTEPEOMETPUYECKHUX 33134,

o IIPUMEHATH [IOJYYCHHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATH U OLICHUBATH PEaJIbHbIE

CUTyallUW, IPUMEHATH U3YUYEHHBIC [IOHATHUs, TEOPEMBI, CBOWCTBA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4ecK cHopMyIUpPOBAHHOMN MPOOIEMBI, MOJEIHPOBATh PEAIbHBIE CUTYAllUH Ha SI3bIKE TE€OMETPHH,
HCCIIEIOBATh TTOCTPOCHHBIE MOJEIH C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX IOHATUM U TEOpeM, ammapara
anreOpsl, pemaTh NPaKTHUYECKUE 3a]Ja4H, CBSI3aHHbBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX BEITUYMH;

. HMMETh TIPEJICTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS F€OMETPHH KaK COCTaBHOM YacTu ¢yHIaMeHTa
Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM Kontposbnbie IpaxTieckne (uudposbie)
n/n NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypebi

1 Brenenue B ctepeoMeTpuio 23 1
9 B3aumHoe pacnonoxeHue npsiMbix B 6 1

IIPOCTPAHCTBE
3 [TapamienbHOCTh MPSMBIX U INIOCKOCTEH B 8

MIPOCTPAHCTBE
4 [TepneHIUKYISIPHOCTD MPSMBIX U MIOCKOCTEH o5

B [IPOCTPAHCTBE
5 Vbl U paccTossHUS 16 1
6 MHororpaHHuKH 7 1
7 Bexkropsl B mpocTpaHcTBe 12
8 HOBTOPCHI/IC, 00001IeHIe U CUCTeMATHU3AIIHS 5 5

3SHAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM u¢pposbie
Ne i/ IporpaMmb1 pasi Beero Kourpoabnbie IIpakTnueckue f)lé pg)EOB ar e.l)IbeI e
padoThI padoThI pecype
1 AHanuTHueckas reoMeTpHst 15 1
5 HOBToPeHI/Ie, 000011IeHNE U CUCTEMATU3ALMS 15 1
3HAHUH

3 OO6BEM MHOTOTpaHHUKA 17 1




4 Tena BpameHus 24 1

5 [Tromaam NoOBEpXHOCTH M 0OBEMBI KPYTIIBIX 9 1
TE

6 JBr>keHus 5 1

7 HOBTOPGHI/IC, 00001IeHNEe U CHCTEMATU3AIIN 17 5
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

KoanuecTtBo

4acoB
Tema ypoka

Bcero

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hdara ypoka

Ilo utany

dakTuueckun

OcHoBHbIE OHATHUSA cTepeoMeTpuu. Touka,
npsiMasi, TII0CKOCTb, MPOCTPAHCTBO.

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IIOCKOCTH, MMapaJUICIbHBIX IPSIMbIX 1
(OTpe3KoB), cepeHBI OTpPEe3Ka

[MoHsTHSA: TTIepeceKaroIUecs TNIOCKOCTH,
NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH; 1
HOJIYTIPOCTPAHCTBO

[TonsTHs: mepeceKkarourecs mI0CKOCTH,
nepeceKaroIuecs npsimast ¥ II0CKOCTh; 1
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, 300paXKeHne MPOCTEHIINX
IPOCTPAHCTBEHHBIX (UTYD, 1
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, 1300paXKeHne MPOCTEHIINX
IIPOCTPAHCTBEHHBIX (UTYD, 1
HECYIIECTBYIOIINX 00OBEKTOB

[TonsiTHe 06 aKCHOMATHYECKOM MOCTPOCHUU
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U 1
CIIEJICTBUS U3 HUX.

AxcuoMel CTCPCOMCTPHUU U IICPBLIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus U3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TNIOCKOCTEH




10

11

12

13

14

15

Busl MHOTOrpaHHUKOB, pa3BEPTKa
MHOTOI'PaHHHUKA

N300paxeHue cedeHnii mupamuibl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST Yepe3 ux péopa.
N300pakeHne nepeceyeHus moayuyeHHbIX
iockocTeil. PackpaiBanyue NOCTpOSHHbIX
CEYCHUH Pa3HbIMU LIBETaMU

N300paxeHue cedeHni nmupamMmuibl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAST Yepe3 ux péopa.
N3o00pakeHne nepeceyeHus moayuyeHHbIX
iockocTeil. PackpaimBanyue NoCTpOSHHbIX
CEYCHUH Pa3HBIMU LIBETAMU

N300paxeHue cedeHnil nmupamuibl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAST Yepe3 ux peopa.
N3o0pakeHne nepeceyeHus moaydYeHHbIX
IUIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEYEHUH pPa3HbIMM LIBETAaMU

Merton cienoB it MOCTPOSHUS CeUeHUN

Mertona cnesoB A1 HOCTPOSHUS CEUSHUH.
CaolicTBa niepece4eHnii MpsIMbIX U
IIJIOCKOCTEMN

16

Meton cienoB Uit MIOCTPOEHUS CEUEHUH.
CBoiicTBa IEPECEUYECHNUN MTPSIMBIX U
IIJIOCKOCTEMN

17

18

[TocTpoenue ceveHuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
TIOCTPOCHHSI

[TocTpoenue ceuenuit B mupamue, Kyoe mo
TpéM TouKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I11aroB
IIOCTPOEHUS

19

[TocTpoenune ceueHwuii B mupamuie, Kyoe mo




TpéM TOoukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aIUCH 1IaroB
MIOCTPOEHUS

20

21

22

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
MOCTPOCHUS

IToBTOpenue nnanumerpun: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYTOJILHUKOB

IToBTOpenue nnanumerpun: Teopema
Memnenas. PacueTsl B ce4eHUSIX Ha BEBIHOCHBIX
yeprexax. Mcropus pa3BuTus iiaHUMETPUU
U CTepEOMETPUU

23

24

25

KoHTtponbHas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"

B3auMHOe pacnonoxeHue npsMbIX B
IIPOCTPAHCTBE: NEPECEKAIOIINECH,
NapajuleIbHbIE U CKPEILUBAIOIIUECS IIPSAMBIE
[Ipu3Haky CKpeIMBarOIMMXCS PSMBIX.

[TapamienbHOCTh NPSAMBIX U IIJIOCKOCTEN B
[IPOCTPAHCTBE: MapajlICIIbHbIE TIPSIMBIC B
npocTpaHcTBe. Teopema o CylneCTBOBAHUA U
€MHCTBEHHOCTH IIPSIMOM MapauIeIbHOU
JTAHHOM IPSIMOM, MMPOXOAIIEH Yepe3 TOUKY
[IPOCTPAHCTBA U HE JICKAILEH HAa JaHHON
npsMoi. JleMma o nepecedeHnn
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

26

[TapannensHOCTb TpeX MpsiMbIX. Teopema o
TpEX mapauleIbHBIX NpAMbIX. Teopema o
CKPEIIMBAIOIINXCS IPSAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBa MapaJlIeIbHOTO MPOEKTUPOBAHUS.




28

29

30

31

N3o0pakeHue pa3HeIX Guryp B
NapaJIeIbHOU MPOEKIIUH

LlenTpanbpHas mpoeKuus. YTIIbI C
COHAIIPaBJIICHHBIMU CTOPOHAMHU, YIOJI MEXKAY
IIPSIMBIMU B IIPOCTPAHCTBE.

3ajauu Ha JOKa3aTeNbCTBO U UCCIEI0BAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHHEM IPSIMBIX B
IIPOCTPAHCTBE

[TonATHs: mapamieIbHOCTD NPAMON U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
[apauIeIbHOCTU MPSIMON U TJIOCKOCTH.
CaoiicTBa napaylyIeIbHOCTH NMPAMOU U
IJIOCKOCTH

['eomeTrpuueckue 3aauy Ha BBIYMCICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTEekKe U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUN

33

34

[TapamnenpHas npoekuys, IPUMEHEHUE IS
MOCTPOEHHUS CEYeHU KyOa U
napauienenunena. CpoicTsa
napajuieJienune1a u Ipu3Mbl

[TapannensHble wockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

TeopeMa 0 MapaJuICIIbHOCTU U
CANMHCTBCHHOCTH ITJIOCKOCTH, npoxoaﬂmeﬁ
qepe3 TOUKY, HC NPUHAIJICIKAITYIO JaHHOI
IJIOCKOCTH U CIEACTBUSA U3 HEE

36

CBolicTBa napauiesIbHBIX IIIOCKOCTEH: O
NapajijiCJIbHOCTH NPAMBIX IMEPCCCUCHUS ITPU




37

38

IIEPECEYCHNH [IBYX NapaJUICIbHBIX
IIJIOCKOCTEN TPEThen

CBoiicTBa mapaieNnbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajlleNbHbIX NPSAMBIX,
3aKJIIOUEHHBIX MEKy TapaIeIbHBIMUA
IUIOCKOCTSIMH; O IIEPECEUEHNN IPSMOM C
ABYMS TapaJJICJTIbHBIMUA IIJIOCKOCTAMUA

[ToBropenue: Teopema [Tudaropa na
IIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA
[Tapayenenunen, NpsMOYTOIbHBIN
napaJiesienumne]] U ero CBOMCTBa.

41

42

43

44

45

Brruucnenue ajMH OTpE3KOB B Ky0Oe U
MPSIMOYTOJILHOM Tapaieenuree.
[IpoctpancTBennas Teopema I[udaropa

[lepneHauKyISIpPHOCTD IPSAMOM M TUIOCKOCTH.
IIpu3Hak neprneHAUKYIIPHOCTH IPSIMOU U
IUIOCKOCTH

IlepneHauKyISIpPHOCTD IPSAMOM U TUNIOCKOCTH.
IIpu3Hak NeprneHAUKYIIPHOCTH IPSIMOU U
IUIOCKOCTH

[lepnieHuKyNIIpHBIE IPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIE TAPAIIIEIBHBIE U
NEePIEeHIUKYIISIPHBIE K MIIOCKOCTH, TEOpEMaA O
IPSIMON NEPIIEHIUKYIIIPHON IIIIOCKOCTH ( O
CYILIIECTBOBAaHUH U €JMHCTBEHHOCTH MPSIMOI,
IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAaHCTBA U
NEePIEeHIUKYISIPHON K MIOCKOCTH)

[InockocTH M EpIEHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

[110CKOCTH ¥ ePIEHAUKYIISIPHbIE UM




IIPSIMBIC B MHOI'OI'paHHUKaXx

47

48

[lepnenaukynsp u HakinoHHas. [locTpoenue
NEPIEHUKYJIIpa U3 TOYKU Ha NPSAMYIO
[lepnennukynsip u HaknoHHas. [loctpoenue
NEPHEHANKYJIIPA U3 TOYKH HA MPSMYIO

49

50

Teopema o Tpéx neprneHAUKYIApax (mpsmas u

oOpatHasi)

Teopema o Tpéx nepneHAUKYIsApax (mpsmas u

obOparHas)

51
52

Yron Mmexay CKpelyBarOIUMUCS IPSIMbIMU

[Tonck neprneHIuKyIsspHBIX MPSAMBIX €
IIOMOUIBIO NEPIEHANKYIISPHBIX INIOCKOCTEN

53

OpTtoroHanbHOE TPOEKTUPOBAHKE

R

54

[ToctpoeHue ceueHuit Kyoa, mIpU3MBIL,
MPABUJIbHOM MUPaMU/IbI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKIINH

55

[TocTpoenue ceuenuii kyoa, MpU3MBI,
MPAaBUJIbHOM MUPaMU/IbI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKIINH

56

57

CuMMeTpHs B IPOCTPAHCTBE. DIIEMEHTBI
CUMMETPUU ITPaBUIIBHBIX
MHOT'OIrpaHHUKOB.CUMMETPHS B
IIPOCTPAHCTBE OTHOCUTEIIBHO IIIIOCKOCTH.
[InockocTH CMMMETpPHIT B MHOTOTPaHHHKaX

[TpaBuiibHBIE MHOTOI'PaHHUKHU: MTPaBUIIbHAS
pU3Ma U NpaBUIbHAs MUPaMUJIA,
[IpaBUJIbHAS TPEYTOJIbHAS TUpaMUIa U
PaBUJIBHBIN TETpasp, KyO.

58

[IpencraBnenue o MpaBUIBHBIX
MHOTOT'PaHHHUKAX: OKTadAp, AOJAEKadIp 1
HUKOCA3IP.

59

IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér




paCCTOﬂHI/Iﬁ OT TOYKH A0 IINIIOCKOCTH

60

61

62

63

64

CI/IMMeTpI/Iﬂ B IIpaBUJIbHOM MHOTI'OI'PaHHHKE:
CUMMCTPUS IapaJUICIICIIUIICAd, CHMMCTPUSA
IMPaBUJIBHBIX ITPHU3M, CUMMETPH HpaBHHBHOﬁ
nmupaMu/bl.

Crioco0Obl ONyCTHTD MEPIICHAUKYIISPHI.
.CIBUT 1O NapasuieibHON U HelapauieIbHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

KonTtponsHast padora "B3anmuoe
pacHoIoKeHHEe NPSAMBIX U IJIOCKOCTEH B
npocTpasncTae"

[ToBTOpEHUE: Yyroa Mexay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSL B IPOU3BOJIEHOM
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB
[ToBTOpEHME: Yrom Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPAMON
Y IJIOCKOCTBIO, IBYTPAHHBIA YTOJ1, IMHEWHBIN
yroia AByrpa”Horo yria. ['eomerpuueckue
METO/1bI BEIYMCIICHHSI YIJIA MEKIY NPSAMBIMU
B MHOTI'OIPaHHUKAX

66

67

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAHHOTO yria
IlepnenaukynspHsle 10ckocTH. CBOMCTBA
B3aUMHO IEPIECHIUKYISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IPsIMOi epeceueHus IByX
IIJIOCKOCTEH MEPIIEHIUKYIISPHBIX TPETHEN
IUIOCKOCTH

69

[IpsiMoyronbpHBIN Mapaienenumnen; Kyo;
MU3MEPEHMS], CBOMCTBA MPSMOYTOJIBHOTO




napauicicnuicaa

70

71

72

73

TeopeMa O AxaroHajiv MnpsaMOyroJIbHOTO
napajjiejicnmicaa u CaecaCcTBUcC u3 Hee

CrepeomeTpuuecKkue 1 NpUKIaJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
MPSIMBIX U IJIOCKOCTH

[ToBTOpEHUE: CKpelMBaroIecs NpsMBbIE,
napaelibHble INIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHHUKaX

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIHUBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXy CKPEIIMBAIOIIMMUCS MPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

Paccrosane ot Touku J0 IIIIOCKOCTH,
pacCTodHHUC OT pr[MOfI J0 IIIIOCKOCTH

75

Beluncnenue paccTosHUN MEXIY
CKPELIMBAOIMIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHANKYJIPHON IIIIOCKOCTH

76

77

78

Tpé€XrpaHHslii © MHOIOTPAHHBIE YTJIBI.
CBolicTBa INIOCKUX YIJIOB MHOTOTPAHHOTO
yria. CBOMCTBA IJIOCKUX U IBYTPaHHBIX
YIJIOB TPEXTpaHHOrO yria. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB M CHHYCOB
JUI TPEXTPAHHOIO yria

CBolicTBa INIOCKUX YIJIOB MHOTOTPAHHOTO
yria. CBOMCTBA IJIOCKUX U IBYTPAHHBIX
yIJI0B TPEXTpaHHOTO yriia. Teopembl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO

yria.
KouTtponbnas padota "Yr1ibl u paccTossHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHUK U
€ro dJIeMeHTHI " BrlunciieHue 3J1eMEHTOB




MHOTOTPaHHHUKOB: p&€0Opa, AMArOHAaIH, YTJIbL.

80

[Tupamuia: N-yroipHas nupamua,
MpaBUJIbHAS U yCEUEHHAS
nupamu el CBolicTBa pEOEp U OOKOBBIX
rpaHei npaBuwibHOM nupamuabl.lnomans
OOKOBOI OBEPXHOCTH U MOBEPXHOCTHU
MPABUIILHOM MUPaMUJIBI, TEOpPEMa O TJIOIAIH
yCeu€HHOM MUpaMHIbI

81

82

[Ipusma: n-yronbHas npu3ma, npsmas u
HaKJIOHHas pu3Mbl. [1nomaas 60koBoi
MMOBEPXHOCTHU U MOJHOM MTOBEPXHOCTU
MPSAMON NPU3MBI, IJIOIIA/Ib OCHOBAHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM
MIPU3MBI.

[Ipssmoit napaienenunen, NpsMOyroIbHbIN
napajesnenunes, Kyo

83

84

85

86

87

Kparuaiimme nmytu Ha NOBEPXHOCTU
MHOI'OrpaHHUKa. BI)IHYKJ'II)IG MHOTI'OIrpaHHUKH.
Teopema Ditnepa

Boinykible MHOrorpanHuku. Teopema
Oinepa. [IpaBuibHBIE U OTYTIPAaBUIIBHBIE
MHOTOTPaHHUKHU

KonTtponbnas pabora "MHuororpanHuku"

[ToHsITHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM
BEKTOD, JINHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJIJIMHEAPHbIE, COHAIIPABJICHHBIE U
IIPOTUBOIIOJI0KHO HANIPaBJIECHHbBIE BEKTOPHI.
PaBeHCTBO BEKTOPOB.

JlelicTBUA ¢ BEKTOpaMHU: CI0KEHUE BEKTOPOB,
CyMMa HECKOJIbKHX BEKTOpOB. CBOMCTBa
CJI0’KE€HHUSI BEKTOPOB

88

JlelicTBUS ¢ BEKTOpaMH: BBIYUTAHHE BEKTOPOB




89 [TpaBuso mapasienenurena 1
90 YMHO)KeHuEe BeKTopa Ha yncio. CBOWMCTBA 1
YMHOXEHUS BEKTOpa HA YUCIIO
[TonsiTue kommanapHbie BeKTOpbI. [Ipru3Hak
91 KOMILIAHAPHOCTH TPEX BeKTf)pOB.TGOpeMa 0 1
Pa3JI0KEHUH BEKTOPA 10 TPEM
HEKOMITJITAHAPHBIM BEKTOPaM
[IpssmMoyronbHasE ccTeMa KOOPIMHAT B
92 npoctpanctee. Koopauaatel BekTopa. CBs3hb 1
MEX/y KOOpJMHATAMHU BEKTOpA U
KOOpJMHATAMH TOYCK.
93 CkaJisipHOE MTPOU3BEICHUE 1
94 VYron Mmexay Bekropamu. Berauciienue yria 1
MEXTy BEKTOpPAaMHU B TIPOCTPAHCTBE
95 [Ipocreiinme 3amaun ¢ BEKTOpaMH 1
96 [Ipocreiinme 3ama4un ¢ BEKTOpaMH 1
97 [IpocrTeiimme 3aqaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3ALMs 3HAHUN 1
99 O00011IeHNE U cCUCTEMATHU3AIMs 3HAHUN 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KonuyecTtBo JieKTpoHHBIE

ara ypoka

Ne n/m Tema ypoka "Hacos unpposnie
Beero oOpa3oBaTe/IbHbIE ITo niany DaKTUYECKHU
pecypcsl
Bexkrops! B ipoctpanctse. [IpsMoyronbsHas
1 CUCTEMA KOOPJAUHAT B IPOCTPAHCTBE. 1
Koopaunats! Bektopa. PaznokeHnue Bekropa
no 6asucy
2 Omnepaiuu HaJl BEKTOPaMU. 1
3 IToBTOpEeHME TeMbl "BbluncieHUE yria MEXIY 1
BEKTOPAMH B IIpocTpaHcTBe”
4 [ToBTOpenue Temsl "YpaBHEHHE NIPAMOI, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BexTopHoe ymHOXkeHHE BekTOpoB. CBoOMCTBa 1
BEKTOPHOT'O YMHOXKECHHS.
8 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHKE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE 1
IPOrpPaMMHUPOBAHUE
10 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mex1y 1
IPSIMBIMU B MHOTOTPaHHHMKaX
11 AHaJIUTHYECKHE METO/BI pacuéTa yriia Mexay 1
IUIOCKOCTSIMU B MHOTOTPaHHUKAaxX
KoopanHaTHO-BEKTOPHBIM METOX IIPH
12 pELIEHUH TEOMETPUUYECKUX 3a/1aY.. 1

Haxoxnenue paccTossHUN OT TOYKH J0




TIJIOCKOCTH B KyOe

13

14

KoopauHatHo-BEKTOPHBIN METOJ TIPU
pELIEHUN TEOMETPUUYECKUX
3agau.HaxoxaeHue paccTosHUN OT TOYKU JI0
MJIOCKOCTH B IPABUIJILHOW MUPAMU/IE

KontponpHas pabora "AHanurndeckas
reomeTpus”

15

16

17

18

19

Ceuenuns MHOTI'OI'PaHHHUKOB: CTaHJAAPTHLIC
MHOTI'OI'paHHUKH

CedeHUs MHOTOIPAaHHUKOB: METOJI CJIC/IOB,
METOJI BHYTPEHHETO IIPOCKTHPOBAHUS, METO/T
HIePEHOCA CEKYIIEH IIIOCKOCTH

®opmya pacCTOSIHUSA OT TOYKH J10
IJIOCKOCTH B KOOPAMHATAX

Ce‘-IGHI/ISI MHOFOFpaHHI/IKOBI CTaHI[apTHBIe
IJIOCKOCTH, NIEPECEUECHUS NIPAMBIX U
TJIOCKOCTEH

[TapannenbHble NPAMBIE U TUIOCKOCTH:
MapaJuIeIbHbIE CEYEHUS

20

21

[TapannenbHble IPSAMBIE U IUIOCKOCTH: PACUYET
OTHOIIECHUH

[TapannenpHbIe PAMBIE U MIIOCKOCTH: YTJIIbI
ME¥K1y CKPEIIMBAIOIIMMHUCS TPSIMBIMU

22

[lepnenauKyIsipHBIE TPSIMBIE U INTIOCKOCTH:
CTaHJApTHBIE APl IEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN M MPSMBIX, CHAMMETPUH
MHOT'OI'DAHHUKOB

23

24

[IepnieHauKyIsIpHBIE MIPSAMBIE U IUNIOCKOCTHU:
TeopeMa O TpeX MEepIEeHIUKYISIPaX

[lepnieHquKyIApHBIE TPSIMbIE U TNIOCKOCTHU:
BBIUMCJICHUSI IJTHH B MHOTOT'PaHHUKAX

25

HOBTOp CHUC: TJIOIIaI MHOI'OYT'OJIbHUKOB,




26

27

28

29

30

31

32

dbopMyIbl IS TUTOMIAACH, COOOpaKEeHUS
no00ust

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHUKOB,
(bopMyIIBI IUTS TUTOIIAJICH, COOOpaKEHHUSI
moa00ust

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHHKOB,
(bopMyITBI IUTS TUTOIIAJICH, COOOPaKEHHUSI
o 00ust

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst

[Tnomaam cedeHnii MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst

Konrtponsnas pabdora "[ToBropenue:
MHOTOT'PAaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"
O6béM. OcHOBHBIE CBOMCTBa 00BEMOB TEII.
Teopema 06 06bEME MPSIMOYTOIBLHOTO
napajieNienuIea U CICACTBUS U3 Hek.
3anaun 00 yABOEHUHU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIUH yIJIa

33

34

35

CrepeoMeTpHUECKHE 3aJa4l, CBI3AHHBIE C
00BEMOM NPSIMOYTOJIBHOTO Napajliesenunesa
[TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00bEMA MPSIMOYTOJIBHOTO
napajenenunena

O06BEM npsMOi IPU3MBI

36

37

CrepeoMeTpHUECKHE 3aJa41, CBA3aHHBIE C
BbIUHCIEHHEM 00bEMOB IIPSIMOMN TPU3MBI

[TpuknanHble 3aauu, CBA3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

38

Beruucienue 00bEMOB TEN ¢ HOMOILBIO




39

40

onpenenéHHoro uarerpaina. Oobpém
HAKJIOHHOM NPU3MBI

Brrunciienne 0065EMOB TEII € IIOMOIIBIO
onpenenéHHoro uuTerpaiga. Oobém
TTUPAMHU/TBI

dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00bEMOB MUPaAMHU/T C OOLITUM yTIIOM

41

42

dopmyna o6béMa nupamuibl. OTHOLIEHHUE
00BeMOB UpamMu ¢ OOLIUM YIIIOM
CrepeomeTpuyeckre 3a/1a4u, CBA3aHHbIE C
00bEéMaMU HAKIIOHHOM MTPHU3MBI

43

CrepeomeTpuyecKue 3a/1a4u, CBI3aHHbIC C
00bEMaMK TTUPAMHTBI

44

45

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00HEMOM HAKIIOHHOW MPU3MBI
[Tpuknanueie 3agaun mo Teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUJIBI

46

47

[Tpumenenue o60bEMOB. Boruncienue
pPacCTOSHUA J0 IIIOCKOCTH
Kontponbnas padota "O0bEM
MHOTOTpaHHHKaA"

48

IMonsarus: OUIMHAPHUYCCKAasd IMOBEPXHOCTD,
oOpa3yromue nmoBepxHocTei. M3o0paxkenue
munHpa. CeueHus IMHApa (TapamienbHo
U TIEPIICHNKYISPHO OCH)

49

Humuaap. [Ipsamoi KpyroBon HUIUHAD.
[Tmomaas moBepxHOCTH NWIMHApA. PazBepTka
LWIMHpa

50

[ToHsTHS: KOHMYECKAsE TOBEPXHOCTb,
chepuyeckas MoBepXHOCTh, 00PA3yIOIIHE
KoHHUueckou noBepxHoctu. Konyc. Pazseprka
KOHYca




Ceuenue koHyca (napaaieibHoe OCHOBaHHUIO

o1 Y TIPOXO/ISIIIIEE YEPE3 BEPIINHY)

50 Yceq"'e'HHHI‘/'I koHyc. M300paxeHne KOHYCOB U
yCeuEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTH KOHYCA

54 [Tnomaae GOKOBOM MOBEPXHOCTH M IMOJTHON
MOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3aauu Ha

55 JIOKa3aTeJIbCTBO U BHIYUCIICHUE, ITOCTPOCHUEM
CEUCHHUH IIUIMH]IPA, KOHYyCca
CrepeomeTpHuyuecKue 3a1a4u Ha

56 JI0KA3aTeNbCTBO U BBIYUCIICHUE, TOCTPOSHUEM
CEYEHUM [UIMHIpPA, KOHyCca

57 [IpuknaxHbie 3a/1a49M, CBSI3aHHBIC C
[IUIHHIPOM

58 [Tpuxnanubie 3a1a4u, CBSI3aHHBIE C
[IWTHHIPOM

59 Cdoepa u map. [lonarue:chepuieckas
MOBEPXHOCTb.
B3aumnoe pacnonoxenue chepsl u

60 TJIOCKOCTH, KacaTeabHas IIOCKOCTh K cdepe.
Bun u n3o6paxenue mapa
[Tepeceuenue cheps! 1 mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miaockoctso. Bug u
n3o0paxenue mapa. CedeHue mapa

6 YpaBIieHHe chepsl. [Tnomans chepsr u e€
qacten

63 Cummerpus chepsl 1 mapa
CrepeomeTpuuecKkue 3aauu Ha

64 JTOKA3aTeNbCTBO U BBIYUCIIEHUE, CBSI3aHHBIC

co chepoii 1 mapom, MTOCTPOCHUEM UX




CEUYCHHH IIOCKOCTHIO

65

66

67

68

69

70

CrepeomMeTpHUeCcKHUe 3a1a4H Ha
J0Ka3aTCJIbCTBO U BBIYMUCIICHUC, CBA3aHHBIC
co cepoii 1 mapoM, IOCTPOSHUEM UX
CCUCHUH MIOCKOCTBIO

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanue mapa u chepbl II10CKOCTBIO.
[TonsTHE MHOTOTpaHHUKA, OMUCAHHOTO OKOJIO
cdepsl, cepbl, BIMCAHHON B MHOTOTPaHHUK
WIN TEJIO BPAILICHHS

[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIUUCIICHUS B OKPY>KHOCTH, CTaHapTHbIE
mog00ust

KomM6unamuu ten BpaeHus u
MHOrorpaHHukoB. IIpu3ma, BnucanHas B
LWIMH]IP, OMMCAHHAs OKOJIO LIMJIMHAPA. .
3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

3amaun o Teme "Tena v MOBEPXHOCTH
BpaiueHus"

71

72

KonrponbHas padora "Tena 1 moBepXxHOCTH
BpaieHus"

O06Beém muuHapa. Teopema 06 00bEME
IPSIMOTO LIMJIMHJIpA

73

74

75

Brrunciienne 00bEMOB TEJ ¢ TOMOIIBIO
onpenenéHHoro uuaTerpaiga. O6bEéM KoHyca
[Tnomaau 60KOBOYM U MOTHON TOBEPXHOCTH
KOHYCa

CrepeomMeTprUYECKHE 3a/1a4u, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB IIMIIMHPA, KOHYCA

76

[Ipuknanueie 3axaun mo Teme "OO0bEMBI U
IJTIOIIaAN TOBEpXHOCTEN Ten"




77

O0bEéM mapa u mapoBoro cekropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB II1apa, MIapOBOTO
CErMEHTa U MAapOBOI0 CEKTOpa

78

79

80

[Tpuknagueie 3agaun 1o Teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TUIOMIAIBIO
cdepsl. COOTHOILIECHUS MEXKTY MIIOMIAASIMH
MOBEPXHOCTEH M 00BbEMaMU TTOTOOHBIX TEI

[Tomo6ue B mpoctpancTe. OTHOMIEHUE
00BEMOB, TIIOIIAIEH TTOBEPXHOCTEN
nogo0HbIX puryp. Crepeomerpuyeckue
3aJ]auM, CBA3aHHbBIE C BHIYHCICHUEM 00BEMOB
TeJ | TUIOMIAIeH TOBEPXHOCTEH

KonTtponsnast padora "[1nomamu
HOBEPXHOCTH B 00BEMBI KPYTJIBIX Ten"

81

82

83

JBuxenust npoctpancTBa. OToOpaskeHusI.
JBmxeHus u paBeHcTBO puryp. OO0mue
CBOMCTBA JBHKCHUM.

Buae! n1BukeHMil: napauieNibHbIN IEPEHOC,
LEHTpalbHasi CHMMETPHS, 3€pKaJIbHAS
CUMMETPHSI, TOBOPOT BOKPYT MPSAMOit
[IpeoOpazoBanme mo00MsI, TOMOTETHSI. .
[Ipsimas u chepa Ditnepa

84

Pemenne 3ama4 Ha MIIOCKOCTH C
HCIIOJIb30BAHUEM CTEPECOMECTPUICCKUX
MCTOO0B

85

86

KonTtponbHas pabora "Bekrops! B
npocTpaHcTee"

O6o06matomiee moBTopenue 11 moHsTHII 1
MeTO10B Kypca reometpun 10—11 knaccos,
cucremaTtusanus 3Hanuil: "l[lapamienbHOCTh
MPSIMBIX U MIJIOCKOCTEH B mpocTpaHCcTBe"




87

88

O6o06matomee moBropenue 11 moHsaTHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocTpaHcTse”

Ob6o6maromee nosropenue 11 noHsTH 1
MeToJ10B Kypca reometpun 10—11 knaccos,
cUcCTeMaTu3alys 3HaHui: "BekTopsl B
npocTpaHcTBe"

89

90

O6o6matomee nmoBropenue 11 moHsITHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOTrpaHHHKaA"

Ob6o6maromee moropenue 11 moHsATHH U
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucreMaruzanus 3Hanuii: "O0beM
MHOTOTpaHHHKaA"

91

Ob6o6maroree noropeHue 11 noHsATHi U
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaTtu3anus 3Hanuil: "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX TeN"

92

93
94

95

Ob6o6muaroree noropeHue 11 noHsATHit 1
MeTo10B Kypca reometrpun 10-11 knaccos,
cucreMaTtu3anus 3Hanuil: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
Htorosast KoHTpoJIbHAs paboTa

HtoroBast KoHTpoJIbHAs paboTa
[ToBTOpEeHmE, 0600IIEHNE U CUCTEMATH3AIIHS
3HAHUU

96

Hcropust pa3BUTHS CTEPEOMETPUH KAK HAYKH
1 €€ pOJIb B Pa3BUTHHA COBPEMEHHBIX
VH)KCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

97

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH




98

99

100

101

102

U e€ poJib B Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH
U e€ poJib B Pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH
U e€ poJib B Pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUN KaK HAyKH
U €€ pojb B Pa3BUTUHU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

Hcropust pa3BUTHS CTEPEOMETPUN KaK HAyKH
U €€ pojib B Pa3BUTUHU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

Hcropus pa3BUTHSA CTEPEOMETPUN KaK HAyKU
U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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