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['eomeTpus sBnsieTcss ogHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIIHEro
oOmero oOpa3oBaHus, TaK KakK O0O0€CleurnBaeT BO3MOXHOCTb HW3YUYEHUS
OUCIMIUIMH ~ ©CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W TMPEAMETOB
rymMaHuTapHOro nukia. [IockombKy Joruueckoe MeluieHne, (GopMUpyeMoe pu
M3YYCHUU  OOYyYaroIMMHUCSA  TOHSATHHHBIX  OCHOB  T'€OMETpPHH,  IPHU
JI0Ka3aTebCTBE TEOPEM H MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUHN MPU
peIIeHNU TeOMETPUUYECKUX 3a71a4, YMEHHE BBIIBUTATH U OMPOBEPTaTh TUIIOTE3HI
HETIOCPEACTBEHHO HCIIONB3YIOTCS MPU PEIICHUH 33]a4 €CTECTBEHHO-HAayYHOI'O
I[IUKJIa, B YACTHOCTH (PH3UYECKHX 3a7ad.

Ilenb ocBoeHus mporpamMmbl yueOHoro Kkypca «l'eomerpus» Ha
yrIyOIEHHOM ~ ypOBHE —  pa3BUTHE  WHAMBHIYAJIbHBIX  CIIOCOOHOCTEH
O0yJarommxcs MNP H3YyYCHUH TEOMETPUHU, KaK COCTaBISIONICH MpEAMETHON
obmactn «MaremaTuka W MHPOpPMATHKa» uepe3 obecredueHue BO3MOXKHOCTH
NpUOOPETCHHUS W HCIIOJIb30BaHUs 0oJiee TITyOOKHUX T€OMETPUUYECKUX 3HAHUU |
JACUCTBHUN, CHNENU(UIHBIX TEOMETPUH, M HEOOXOIWMBIX [UJIsl YCIIEITHOTO
npodeccuoHanbHOTO  O0pa3oBaHMs,  CBA3AHHOTO C  HCIOJIb30BaHHEM
MaTeMaTHKH.

[TpuopuTeTHRIMU 3a7jauaMHU Kypca T'€OMETpUH Ha YrIIyOJEHHOM YPOBHE,
pPaCIIMPSIONIMMY U YCHIIMBAIOIMIMMU Kypc 0a30BOT0 YPOBHS, SBIISIIOTCS:

pacuIpeHre IpeaCcTaBICHUsI O TEOMETPUN KaK YaCTH MHPOBOM KYJIBTYPHI
1 popMUpOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPHH C OKPY>KAIOLTUM MUPOM;

¢opMHpOBaHUE TpEACTaBICHUS O NPOCTPAHCTBEHHBIX (UTypax Kak o
BKHEHIINX MAaTeMaTHYECKUX MOJEIISX, TO3BOJISIONIUX OMUCHIBATh U M3Y4aTh
pasHble SIBIICHUS OKPYXAIOIIEro MHpa, 3HAHUE IOHATUHHOIO ammapara o
pazaeny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpUH;

¢opMupoBaHHME  YMEHHS ~ BIAJETb  OCHOBHBIMH  TOHATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX U UX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
GopMyn U yMEHHE UX NPUMEHATb, YMEHHUS TOKa3bIBaThb TEOPEMbl U HaXOAWUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIlICHUs 3a/1a4;

(¢opMupoBaHHE YyMEHHUS paclo3HaBaThb Ha YEpTEkKax, MOJEIAX U B
pealbHOM MHpPE€ MHOTOTpAaHHUKM M Tella BpallleHus, KOHCTPYHUPOBATh
reOMETPUYECKUE MOJIEIH;

dopmupoBanue NOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUSI MaTeMaTU4YEeCKUX Teopuil, (OpMUpPOBaHWE TOHUMAHHS POJIH
aKCMOMATHUKH TMIPH NMPOBEJICHUU PACCYKICHUH;

(dopmMupoBaHuEe yMEHHS BIAJECTh METOJAMHU J10KA3aTEIbCTB U aITOPUTMOB
peleHusi, yMEHHsI UX MPUMEHSATh, IPOBOAUTDH J10Ka3aTeIbHbIE PACCYKICHUS B



XO0JIe peILICHUs] CTEPEOMETPUYECKUX 3a7ad W 3aJa4 C [PaKTUYECKUM
conepkaHueM,  (GOpPMHpPOBAHUE  TPEACTABICHHUA O  HEOOXOAUMOCTHU
JI0OKa3aTeIbCTB MPU OOOCHOBAHWUM MAaTEMaTHYECKUX YTBEPKICHUU U POJIU
aKCMOMATHKH B TIPOBEICHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIJIEKTYaJbHBIX U TBOPUYECKUX
crocoOHOCTeH oOy4Jaromuxcs, MO3HABATEIHLHOMN aKTUBHOCTH,
HCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBIIUJIEHUS, UHTEpEca K U3YUCHUIO
T€OMETPHH;

dbopmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peeBaHTHOM
TEOMETPUHM: YMEHHSI PAaClO3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TMOHSATHH,
O00OBEKTOB M 3aKOHOMEPHOCTEM B pEajbHBIX J>KU3HEHHBIX CUTYyalUsX U TpHU
U3YYEHUU JPYTruX Yy4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTECH U
3aKOHOMEPHOCTEH, MOJICIUPOBAHUS pEaJbHBIX CHUTYyalluid, WCCIEAOBAHUSA
MTOCTPOSHHBIX MOJICJICH, HHTEPIPETALIMH TTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUAMU Y4eOHOTO Kypca «I'eomeTpusi»
B 10-11 xmaccax sBastorcs: «lIpsmMble W TJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpanaukny, «Tenma BpameHus», «BekToppl W KOOpPAWHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «YyMETh ONEPHPOBATH
HOHSTUSIMU», PEICBAaHTHBIMU F'€OMETPUU Ha YriIyOJIEHHOM YpOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEPKaTeIbHBIM JIMHUAM Y4eOHOTO Kypca,
a ¢GopMHpOBaHUE JIOTHUECKMX YMEHUN pacrnpenensieTcss HEe TOJbKO IO
colepKaTelbHbIM JUHUSM, HO ©W 1o Tojam oOydenus. CoaepkaHue
o0pa3oBaHusA, COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yjbTaTaM  OCBOCHUS
denepanpHO paboyelt MporpaMMbl, pacnpee€HHBIM 0 rojaM O0y4YeHUs,
CTPYKTypUPOBAaHO  TakuM  oOpa3oMm, YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOCaM OOydYaromuecs: o0pamaiich HEOJHOKPaTHO. DTO
MO3BOJIIET OPraHW30BaTh OBJIAJICHUE TE€OMETPUUYECKUMH TMOHATUSIMU H
HABBIKAMH TIOCIIEJIOBATENIFHO M TOCTYIATEIbHO, C COOJIIOJICHHEM MPHUHIIUIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAHWA BKIOYaTh B OOIIYI0O CHUCTEMY
T€OMETPUYECKUX MPEACTABICHUN OOYyUYaIOMIMXCS, pacIIupsisi U yrayomsis eg,
o0pa3yst IPOYHBIE MHOXKECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3gath ycinoBus it auddepeHnmanud  00ydeHHs, TMOCTPOCHUS
WHJVMBHUAYaIbHBIX O00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOJEHHOE
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONIEH yaeOHOTO penMera «MaTemaTikay;



MOATOTOBUTH OOYYAIOMIUXCS K TMPOJOJDKEHUIO M3YyYEHUS MAaTeMAaTHKH C
yu€TOoM BbIOOpa Oyayiiei mpodeccun, odecrneunBasi MPEeeMCTBEHHOCTb MEXIY
o01muM 1 npodeccuoHaIbHBIM 00pPa30BaAHUEM.

Ha wu3yuyenue ydeOHOro kypca «l'eomeTpusi» Ha YriiyOJIEHHOM YypOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kmacce —
102 gaca (3 yaca B He/IeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosioxkeHrne NpsIMbIX B MPOCTPAHCTBE: MEpECEKarolnecs,
napajuieJibHble W CKpeIIMBaroIMecss mnpsMble. [Ipu3Haku cxkpemumBaromumxcs
npsaMbiX. [lapanienbHOCTP HPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napajuieibHble TPSAMBIE B MPOCTPAHCTBE, MAPAIICIBHOCTh TPEX TMPSIMBIX,
NapajuieIbHOCTh NOPSMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpaIbHOE
npoeKTUpoBaHue, u3oOpaxeHnue Quryp. OCHOBHBIE CBOMCTBA MapajIeIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B mapaieIbHOM MPOEKIUH. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTOJd MEXAY MNPSIMBIMH B TMPOCTPAHCTBE.
[TapamienbHOCT  IUIOCKOCTEH:  MapajulesibHblEe  IUIOCKOCTH,  CBOMCTBa
napajuleNibHbIX TuIockocTel. [lpocteiimne mnpocTpaHCTBEHHBIE (GUTYphl Ha
IJIOCKOCTH: TE€Tpa’ap, Mapajuiesienunes], HOCTPOEHUE CEUCHHI.

[lepnieHAUKYJISIPHOCTD IPSIMOM U MJIOCKOCTH: MEPIIEHANKYIISIPHBIE TTPSIMBIE
B IIPOCTPAHCTBE, MPSIMbIE MapaJUIEIbHbIE U NEPHEHAUKYISPHBIE K MIOCKOCTH,
OPU3HAK TMEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepneHauKyNIsip ¥ HAKJIOHHBIE: PACCTOSHHE OT TOYKM JIO0 TUIOCKOCTH,
pPacCTOSIHHE OT MPSMOM JO TUIOCKOCTH, TPOEKIHs (UTYphl Ha IUIOCKOCTb.
[lepneHAUKYIAPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

VYTl B IPOCTPAHCTBE: YIOJl MEXKAY MPSMOM U IJIOCKOCTBIO, JBYTPAHHBIN
yIoJI, JMHEUHBIM yroJl JBYTPAHHOTO yriia. TpEXrpaHHBII U MHOTOI'PAHHBIE
yriibl. CBOMCTBA IUIOCKUX YIJI0B MHOTOrpaHHoro yria. CBOMCTBa IJIOCKUX H
JBYIPaHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buapel MHOTOrpaHHHKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma, mpsMas W HAKIOHHAsS TPHU3MbI, OOKOBask W TMOJHAs TMOBEPXHOCTH
npusMebl. [lapannenenunesn, npAMOYTroJIbHBIM NapajIeieune] U €ro CBOMCTBa.
Kparwaiimime mnyTh Ha TOBEpXHOCTM MHOIOTpaHHUKa. Teopema DJiinepa.
[IpoctpancTBennas teopema Iludaropa. Ilupamupma: n-yrosbHas nupamuja,



npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
[paBWIBLHOM NUpaMubl. [IpaBunbHbIE MHOIOTPAHHUKU: NPAaBUJIbHAS IIPU3Ma U
[IpaBWIbHAs NUpaMuAa, IIpaBWIbHAs TPEYrojbHAs INHUpaMUAa U IPaBUIbHBIN
TeTpa’ap, kyO. IlpeacraBieHue O NpaBUIBHBIX MHOTOTPAaHHUKAaX: OKTadp,
JNOACKadAP U UKOCADIP.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH U IMOJHOW MOBEPXHOCTU MNPSAMOM MPU3MBI,
IUIONIalb OCHOBAaHUW, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMOM MNPHU3MBI.
[Inomaas OGOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH NPABWIBHOW MNHPAMUIBI,
TeopemMa O IUIOIAAN YCEUEHHOU MUPAMU/IBI.

CummMmeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CHMMETPUM MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsS B NPaBUIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajulesienuneaa, CUMMETPUs MPAaBUIIBHBIX IPU3M, CUMMETPHUS IPAaBUIBHOU
nUpaMubl.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B NPOCTPAHCTBE, HYJEBOM BEKTOpP, JAJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHI KOJUJIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBICHHbIE BEKTOpbl. PaBEHCTBO BEKTOpOB. JIEMCTBUA C BEKTOpaMU:
CJIO)KEHHE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXCHUE
BeKTOpa Ha 4ucio. CBONCTBA CJOXKEHUs BEKTOpOB. CBOWMCTBA yMHOYKEHUS
BeKTOpa Ha uucno. Ilomatme koMmmulaHapHele  BekTOpbl.  IIpusnak
KOMILUIAHApHOCTU TPEX BekTOopoB. [IpaBmwio mnapamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa IO TPEM HEKOMIUIAHApHBIM BeKTOpam. IIpsMoyronpHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTtopa. CBsA3b MEXAY
KOOpIMHATAMU BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJI MEXAY BEKTOPaMHU.

CkansipHOoe IPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[TonsiTus: UMIUHAPUYECKAasT TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTH,
chepudeckasi TOBEPXHOCTh, 00pa3yrolive MOBepxXHOCTel. Tema BpareHus:
MWINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3ammHoe pacmonoxkeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cepe. M3o0paxenue Tten
BpalieHus Ha MIockocTh. Pa3BépTka mumHapa u konyca. Cummerpus chepsl u
mapa.

O0béMm. OcHoBHBIE CcBoiicTBAa 00BEMOB Ten. Teopema 00 o0BEME
MPSMOYTOJIFHOTO Tapayuienenunena u ciaeActBus u3 He€. OO0bEM mpsMon u



HAaKJIOHHOW MpU3Mbl, LWIMHApPA, OUpaMuabl U KoHyca. OO0BEM 1mapa u
1apOBOT'O CEIrMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHHUKOB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONUCaHHas OKojo IwiuHapa. llepeceuenue cdepbl m mapa c
miockocThio. Kacanue mapa u cepsl mnockoctbio. [loHsITHE MHOrOrpaHHUKA,
OMHMCAHHOTO OKOJIO c(ephl, chepbl, BOIMCAHHOW B MHOTOIPAHHHMK WU TEJO
BpalllCHMUS.

[Inomaas MOBEpXHOCTH HUJIMHIPA, KOHYCA, MJIOMAab cPepbl U e€ JacTei.
[lono6bue B mpoctpanctBe. OTHOLIEHHWE OOBEMOB, MIIONIAJIEH MOBEPXHOCTEN
nonooHsix uryp. IIpeoOpazoBanue momobusi, romorerusi. Permenue 3aaad Ha
IUIOCKOCTH C UCTIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[locTpoenue ceyeHU MHOTOIPAHHMKOB M TeJl BpAIEHUS: CEUEHUs
IIMHIpa (mapajuieibHO W MEPHEHAMKYJISIPHO OCH), CEYEHHUS KOHYyca
(mapasyuienbHbIE OCHOBAHMIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHUs Iuapa,
METOJIbI TIOCTPOCHHUS] CEYEHHWM: MEeTOJ CJENO0B, METOJ BHYTPEHHETO
POEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYILEH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpancTBe. Omnepauumu Haja BekTopamHu. BektopHoe
YMHOK€HUE BEKTOpOB. CBOICTBa BEKTOPHOrO YMHOKEHHs. lIpsimoyronbHas
cucTeMa KoopAauHat B mpocTpaHcTBe. KoopnuHatsel Bektopa. PasnokeHue
BekTOopa 10 ©Oasucy. KoopAMHATHO-BEKTOpPHBI METON TMpU  PEHICHUH
r€OMETPUYECKUX 3a/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpanctsa. OtoOpaxkeHus. [[BukeHuss 1 paBEeHCTBO QUTY.
OO6mue cBoiicTBa ABMKEHWM. BUIBI JBWKCHUH: NapaJieIbHBIA TEPEHOC,
LHEHTpalbHasi CUMMETpHsI, 3€pKajbHasi CUMMETpPHS, MOBOPOT BOKPYT MPSAMO.
[IpeoGpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOTI'O Y OTBETCTBEHHOI'O YJIeHA POCCUICKOTO OOIIeCTBa, MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTY]P, SIBJICHUMH,
npoleayp TpakJaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C HX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPa)KJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IICHHOCTHOE OTHOIIEHUE
K JIOCTIKCHHMSIM POCCHUUCKHMX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTHYeCKON
IIKOJIbI, WCIIOJIb30BAaHUE ATUX [OCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE IyXOBHBIX LEHHOCTE! POCCHUICKOTO HapoJja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO IOBEICHUS,
CBA3aHHOIO C TMPAaKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATENIbHOCThIO  YYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYas 3CTETHKY MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad, pelLIeHnH, pacCyXIeHUH,
BOCIIPUUMYHBOCTh K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTHUYECKUE 3HAHUS B
WHTEpEcax 3J0pOBOTO H 0Oe30omacHoro oOpa3a JKHU3HHM, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIbIXA, PETyJsipHas (pu3ndeckas aKTHBHOCTH), (DU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TpyaoBoe BocniuTaHue:



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu3oBbIBaTh COOCTBEHHBIE >KU3HECHHBIC IUJIaHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh JSKOJIOTUYECKON KYJIbTYpbl, NOHMMAaHHE BIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJILHOM CpeJllbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpe/ibl, IJITAHUPOBAHKE MOCTYIIKOB U OLEHKH UX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW MPAaKTHKW, T[OHUMaHUE
MaTEMaTUYECKON HayKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTAINoOB €€
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LMBUJIM3ALMHU, OBJAJEHUE SI3BIKOM
MaT€MAaTUKA M MaTeMaTU4YeCKOW KyJIbTypOW KaK CpPEIACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYHIIECTBIISAITh NMPOEKTHYI0 M HCCIEI0BATEIbCKYIO AECSITEIBHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble Jornueckue AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHIMH, (OPMYIUPOBATH
OTIpEJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KIaccu(UKauu, OCHOBaHUSA g OOOOIIEHWs W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIPUHHMATh, (OPMYIHPOBATH H  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPUIIATEIbHBIC, CIMHUYHBIE, YaCTHBIC M 00IIHe, YCIOBHBIC;

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpeUrs B paKTax, JAHHBIX, HAOIIOMICHHUSIX U YTBEPKACHUSIX, TIpe/jIarath
KPUTEPHH JIJIS1 BBISIBIICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYEeCKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT NPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJUTh TPUMEPbHl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHbBIE
CYXKICHUS U BBIBOJIbI;

BbIOMpATh CMOco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA €  YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynupoBaTh  BOMPOCHI, (UKCHPYIOLIME MPOTUBOpEUYHe, MNpodiemy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHME IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObEKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIUPOBATh 000OIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOIOJCHUs, MCCIEA0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IEHNH;

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIJBUTaTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH Je(pUUUTHl MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIPOC U IS PELICHMS 3a]a4H;

BBIOMpaTh ~ MHQOpPMAIMIO U3  HMCTOYHHKOB  Pa3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEJIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYIHUPOBATH CYXKJIEHHUSI B COOTBETCTBUH C
YCJIOBUSIMH M LEISIMU OOLIEHUSI, SICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npoOJemMbl, pelaeMol 3ajJadyd, BBICKA3bIBaTh MJIEHU, HAlEJIEHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMM JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh Pa3IMUMe U CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPHUMEHTa,
UCCJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaATh (hOpMAaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BHIOMPATh CIIOCOO pelIeHHUsI
C y4€TOM HMEIOUIUXCS PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(OpMAaIIIH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJIEKT:

BJa/J€Th HABBIKAMHM IIO3HABATENIbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJaJIETh CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpoliecca U pe3ysbrara
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NPEIBHUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId M YCIOBUSM, OOBSCHATH
OPUYUHBI  JTIOCTIDKEHHMSI WM HEIOCTH)KEHHUS Ppe3ylIbTaTOB JIEITEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMAaTh W  HCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHON pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IIeIb
COBMECTHOW JEATEIHHOCTH, MJIAHUPOBATH OPTAaHHU3AIMIO COBMECTHOW PabOTHI,
pacrpenensTh BUIbl padboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTat
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIOBHIX popMax paboThl (00CYKAeHHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyvaromuiicst HAy9UTCS:
CBOOO/IHO OTIEpUPOBATH OCHOBHBIMHU MOHATHSAMHU CTEPEOMETPUU TPH PEIICHUH
3a7a4 U MIPOBEJICHIUH MaTeMaTHUECKUX PaCCyKICHH;
NPUMEHSATh aKCHOMBI CTEPEOMETPHH W CIEJICTBUS M3 HHUX TPU PEIICHUH
TeOMETPUYECKUX 3a]1aY;
KJIacCH(PUIMPOBATh B3aWUMHOE DACIIOIIOKECHHE TMPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOO/IHO OIEPHPOBATH MOHSATUSIMHU, CBSI3aHHBIMH C yIJIIaMH B MPOCTPAHCTBE:
MEX]Ty IPSIMBIMH B TTPOCTPAHCTBE, MEXK/TY MPSMOU H MIOCKOCTHIO;
CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHHKOB (TIpH3Ma,
nUpaMKa, MPSMOYTOJIbHBIN Napajuiesenumne, Kyo);
KJIacCHQUIMPOBATH MHOTOTPaHHHKH, BBIOWpast OCHOBaHUS TUTST
KJ1acCU(pUKAITIY;
CBOOOJIHO OTIEPHPOBATH MOHATUSIMHU, CBSI3aHHBIMU C CEUEHUEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;
BBITIOJIHATh TapajuIeNIbHOE, [EHTPAIbHOE M OPTOTOHAIBHOE IMPOCKTHPOBAHUE
¢buryp Ha IIOCKOCTb, BBIOJHATH H300paKeHUs (PUTYpP HA TUIOCKOCTH;
CTPOWTHh CEYCHHS MHOTOTPAaHHHKOB pPAa3IUYHBIMH METOJAaMH, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYp: BHUI
CBepxy, cOOKY, CHU3Y;
BBIUUCIIATH TUIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHHKOB (TpU3Ma, MHUPaMHIa),
reOMETPUYECKUX TeJ C IPUMEHEHUEM (HOpMYyIT;
CBOOO/IHO ONEPUPOBAThH MOHATUSIMU: CUMMETPHSI B POCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, HEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPBI;
CBOOOJIHO ONEpUpPOBaTh MOHSATUSIMHU, COOTBETCTBYIOIIMMHM BEKTOpaM H
KOOpJIMHATAM B MTPOCTPAHCTBE;
BBITIONTHATD JIEHCTBUS HAJl BEKTOPaMU;
pemiath 3aJadyd  Ha  JJOKA3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUU U
HAaXO0XJCHUE TEOMETPUYECCKUX BEIMYHMH, TPUMEHSS W3BECTHBIE METOJIBI TPHU
pEIICHHH MaTEeMaTHYEeCKUX 3a7ad TMOBBIIMICHHOTO H BBICOKOTO YPOBHS
CII0)KHOCTH;



MPUMEHATh  TPOCTEHINME  MPOTrpaMMHBIE  CPEIACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a71aY;
U3BJICKaTh, TPEOOpPa30OBBIBATH M  HHTEPIPETUPOBATH HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYpPaX, MPEACTABICHHYIO HA YepTEkKax
U PUCYHKaX;
MIPUMEHSTh TOJIYYCHHBIC 3HAHWS Ha MPAKTHUKE: CPAaBHUBATh M aHAIM3UPOBATH
peaNbHBIC CUTYyallMH, NMPUMEHSATH W3y4YEHHBIC IOHATHS B MPOIECCE TMOUCKA
pEIICHUST MaTeMaTHYeCKH C(OpMyTUpPOBAaHHOW MPOOJIEMBI, MOACIUPOBATH
peabHBIC CUTYAIlMH HA S3bIKE T€OMETPHH, HCCIICIOBATh MIOCTPOCHHBIC MOJICITH
C HCIIOJIb30BAaHUEM T€OMETPUUYECKHX TIOHATHH M TEOpEM, ammapara ajareOphl,
peraTh MPaKkTUYECKUE 3aJadyM, CBS3aHHBIC C HAXOXKJICHUEM T'€OMETPHUYCCKUX
BEJIMYNH;
UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTH (yHJIAMCHTA Pa3BUTHS TCXHOJOTHIA.

K xoniy 11 kinacca oOyqaromuiicst HAy9UTCS:
CBOOOJHO ONECPHUPOBATH TOHITHSIMH, CBSI3aHHBIMA C  IIHJIWHIPHYCCKOM,
KOHUYECKOHN M CheprUeCKOr MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI MTOTYUCHHUS;
ONEepUPOBATh TMOHATUSMH, CBS3aHHBIMH C TEJaMHU BpAIEHUS: IWIMHAPOM,
KOHYCOM, c(hepoil U mapom;
pacno3HaBaTh Teia BpaieHus (IWIMHIAP, KOHYC, chepa u 1map) U oObICHATH
CIIOCOOBI TOTYUYEHUS TEJ BPAIICHUS;
KJIacCU(UIUPOBATH B3AMMHOE PACIoioKeHUe chephl U MIOCKOCTH;
BBIUUCIISITH BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHus, 00bEMBI U
TUTONIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPAIICHHS, T€OMETPUUECKUX
TEJ C IPUMEHEHHEM (HOPMYIT;
CBOOOJHO OIEPUPOBATH TMOHATUAMH, CBSI3AHHBIMA C KOMOWMHAIMSIMHU Tell
BpallleHUs] W MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIUCAaHHBIM B cdepy u
OMMCAaHHBIA OKOJIO cepbl, cdhepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS;
BBIYHCIISATh COOTHOIICHHUS MEXAY IUIOMAAIMH TOBEPXHOCTEH W 00BEMamMu
MOJTOOHBIX TEIT;
M300pakaTh U3ydaeMble (PUTYPHI, BHITIONHSITH (BBIHOCHBIC) IIJIOCKUE YEPTEKH U3
PUCYHKOB TIPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKYy, CHU3Y, CTPOUTH
CCUCHMSI TEJI BPAIICHMUS;
W3BJICKaTh, HMHTEPIPETUPOBATH H  MPEOOpPa3OBBIBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpax, MPEJCTABICHHYIO Ha YepTexKaX
U PUCYHKAX;
CBOOOTHO OMIEPUPOBATH MOHSITUEM BEKTOP B IPOCTPAHCTRBE;



BBITIOJIHATH ONEPAIIMU HAJl BEKTOPAMU;

3a71aBaTh MJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHUCTEME KOOPIMHAT;

pelarb reOMETPUYECKUE 3a/1a4l Ha BBIYMCIECHHUE YIJIOB MEXIY NPSMBIMU M
IJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUMA OT TOYKHU /10 MJIOCKOCTH, B LIEJIOM, Ha
MPUMEHEHHUE BEKTOPHO-KOOPANHATHOTO METO/A IIPU PEUICHUH;

CBOOOJIHO  ONEpPUPOBATh TMOHSATUSMH, CBS3aHHBIMU C JBIDKCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKECHUM;

BBITIOJIHSITE ~ M300pa)KEHUS] MHOTOTPAHHUKOB M TEl  BpAIllCHUS TP
napajieIbHOM MEPEHOCE, IEHTPAIbHON CUMMETPUH, 3€PKAIBHON CHUMMETPUH,
IIPY TTOBOPOTE BOKPYT MPSIMOH, TTpeoOpa3oBaHust MO100uS;

CTPOUTh CEUEHUST MHOTOTPAHHUKOB W TEN BpAIICHUSA: CEUYEHHUS LUIMHJIpA
(mapaymienbHO W MEPHEHIUKYISIPHO OCH), CEYeHHUs KOHyca (mapauiesbHbie
OCHOBAHMIO M MIPOXOJIAIINE YEPE3 BEPIIMHY ), CEUCHUS 11apa;

UCIIOJI30BATh ~ METOJBl TOCTPOEHHUSI CEUYEHHMIl: METOJA  CIEI0B, METOJ
BHYTPEHHET0 MPOCKTUPOBAHUSI, METO/I IIEPEHOCA CEKYIEH MIOCKOCTH;
JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHHUS;

MPUMEHATh FeoOMeTpUdecKue (DaKThI JJIs PEIICHUS CTEPEOMETPUUSCKUX 3ajaad,
IPEANOJIAaralinX HECKOJIbKO IIaroB pEIIEHUs, €CIU YCJIOBUSA MPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

pemaTe 3aJadyd  Ha JOKa3aTeJbCTBO MAaT€MaTHYECKUX OTHOLICHHH W
HAXOXKJIEHHE T€OMETPUYECKUX BEITUYHH;

OPUMEHATh MPOTPAaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 33/1a4;

IPUMEHATH MOJYYECHHBIE 3HAHUS Ha MPAKTUKE: CPABHUBATh, aHAIM3UPOBATH U
OLICHUBATh pEajJbHbIE CUTyallUd, IPUMEHSITh H3YUYEHHBIE MOHSITHUS, TEOPEMBI,
CBOIICTBa B MpoOllecCE€ TMOMCKA PEIICHUS MaTeMaTU4ecKu CHOPMYITUPOBAHHOU
mpoOJeMbl, MOJACIUPOBATh peajbHbIE CUTyallMM Ha S3bIKE TE€OMETPHH,
HCCIIEIOBATh IIOCTPOCHHBIE MOJEIM C HCHOJIB30BAHUEM TI'€OMETPUUYECKUX
MOHATHUH M TeopeMm, ammapara aiareOphl, pemarh MNPAKTHYECKUe 3aayuH,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUUECKUX BEITNYNH;

UMETh TPENCTAaBICHUS OO0 OCHOBHBIX OJTamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTu (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabuble IIpakTnueckue
n/n NPOrpaMMblI Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 Beenenue B CTepeOMETPHIO 23 1
2 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb MPSAMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepneHUMKYIIPHOCTD NPSMBIX U INIOCKOCTEN o5
B IIPOCTPAHCTBE
5 VTIIIBl U PacCTOSIHUS 16 1
6 MHororpaHHuKu 7 1
7 BeKTOpBI B IPOCTPaHCTBE 12
8 IToBTOpEeHue, 00001LIEHnEe 1 CUCTEMATH3ALMS 5 2
3HaHUMI
OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 102 6 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m NpOrpaMMEI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BPA30BATEbHBIE
padoTsbI padoThbI pecypesI
1 AnHanuTHuecKasi FeOMETpHUs 15 1
2 [ToBTOpEeHue, 0600IICHNE U 15 1
CHUCTEeMaTH3allnsl 3HAHUI
3 OOGBEM MHOTOTpAaHHUKA 17 1
4 Terna BparieHus 24 1
5 [Tnomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX 9 1
TeN
6 JIBYoKEeHUS 5 1
7 [ToBTOpEeHuEe, 0600IICHNE 1 17 2
cUCTEMAaTU3aIys 3HaHUuI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa U300paKEHUS HA

PUCYHKE IIJIOCKOCTH, MapajUICIIbHBIX IPSAMBIX

(OTpe3KOoB), CepeMHbI OTPE3Ka

[TonaTna crepeomeTpun: TOUKa, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa H300pakeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(OTpe3KOoB), CEepeIMHBI OTPE3Ka

[MonsiTHs: IEpeceKaroIuecs MI0CKOCTH,
MIEPECeKArOIINECs MPsMasi ¥ IIOCKOCTB;
MOJTYITPOCTPAHCTBO

[TonsiTHs: mepecekaronuecs MIOCKOCTH,
nepeceKaroIrecs mpsiMasi ¥ MIoCKOCTh;
MIOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYHIECTBYIOIIUX 00BEKTOB

AKCHOMEI CTCPCOMCETPHUU U TICPBLIC
CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHUU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus U3 HuX. CriocoObI 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603Ha4YeHUs IPSMBIX U TUIOCKOCTEH

10

N300paxkenue ceueHuil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
N3obpaxenune nepeceueHus moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MoCTpOEHHBIX
CEYECHMI pa3HbIMU LIBETAMU

11

N300paxkenue ceueHuit mupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT yepe3 ux péopa.
N3obpaxenue nepeceueHus moaTydeHHbIX
IIJIOCKOCTEN. PackpanmBaHre mocTpOeHHbBIX
CEeUeHMH pa3HbIMU LIBETAMU

12

N3obpaxenune ceueHnit mupaMu b, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux peéopa.
N300pakeHue nepecedeHus moTydeHHbIX
TIocKocTel. PackpammBaHue OCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMU

13

N3obpaxenune ceueHnit mupamMuabpl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N300pakeHue nepecedeHus moTydeHHbBIX
IUIOCKOCTeH. PackpammBaHue NOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

14

MeTtop crie10B IS MOCTPOCHUS CEUSHUI

15

MeTto ciie1oB AJIs MOCTPOCHUSI CEUEHU.
CBoiicTBa nepeceueHuid NpsIMbIX U
IJIOCKOCTEN

16

Meton caenoB A MOCTPOCHUSA CEUYCHMH.




CaoiicTBa epece4eHnii IpsIMbIX U
IJIOCKOCTER

17

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM ToukaMm Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MTOCTPOCHUS

18

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM ToukaMm Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEW U 3aMKCh I1aroB
MTOCTPOCHUS

19

[TocTpoenne ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha pEOpax. Co3maHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MTOCTPOCHUS

20

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM ToukaMm Ha péOpax. Co3maHue
BBIHOCHBIX YEpPTEKEW U 3aIlMCh I1aroB
MTOCTPOCHHUS

21

[ToBTOopenue manumerpun: Teopema o
MIPOMOPLHUOHANIBHBIX 0Tpe3kax. [logodue
TPEYrOJIbHUKOB

22

[ToBTOopenue nmnanumerpun: Teopema
Menenas. PacdeTsl B cedeHUIX HA
BBIHOCHBIX 4yepTexax. MicTopust pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUH

23

KontponbHas padoTa "AKCHOMBI
crepeomerpun. CeueHus"

24

BzaumHoe PacCIoJIOKCHUC NIPSAMBIX B
MMPpOCTPaHCTBC. CerH_II/IBaIOH_II/ICCH IpAMBIC.
HpI/IBHaKI/I CKPCHINBAOIIHNXCA MTPAMBIX.
HapaJ'IJ'IeJ'ILHLIe IMPAMBIC B IPOCTPAHCTBC




25

TeopemMa o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOM MMapajuIeIbHON
JAHHOM IPSIMOMU, MTPOXOASILEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIICH Ha JAaHHOU
npssMoi. JlemMma o nepecedeHun
[TapaJUIEIIBbHBIX MPSMBIX INIOCKOCTBIO

26

[TapamrenpHOCTB TpeXx NpsAMBIX. Teopema o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPEUIUBAIOIINXCS MPSAMBIX

27

[TapannensHoe npoektupoBanue. OCHOBHbBIE
CBOMCTBA MapaIEIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue pazHbIX GUryp B
MapajuIeIbHON IPOEKINH

28

[enTpanbsHas mpoekuus. YToi ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJ MEXKIY
IPSIMBIMU

29

3amaun Ha JOKa3aTeJbCTBO U MCCIIEI0OBaHNE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: mMapaJIIETbHOCTh NPSIMOI 1
IJIOCKOCTH B mpocTpaHcTse. [IpusHak
MapajuIeIbHOCTU MPSMON U TJIOCKOCTH.
CaolicTBa napauieIbHOCTH IPSIMOM 1
TJI0CKOCTH

31

I'eomeTpuueckue 3a1a4y Ha BHIYHUCIICHUE U
JI0Ka3aTelbCTBO, CBA3AHHBIE C
HapajyIeIbHOCTHIO MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

32

ITocTpoenue ceyeHus, IPOXOIAIIETO YEPE3
JAHHYIO IIPSMYIO Ha YepTexKe U
[apaJuIeIbHOTO APYrou npsMoi. Pacyér




OTHOIIIEHUI

33

[MapannenbHas MPOEKIHs, TIPUMEHEHUE JUTS
IIOCTPOEHUSI CEYEHUM KyOa 1
napauienenumnena. CBoiicTpa
napajuiesienuneia i Mpu3Mbl

34

[TapannensHbie mnockoctu. Ipusnaku
NapaJuIeIbHOCTH JBYX IJIOCKOCTEH

35

Teopema o mapaieIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH, npoxozmmeﬁ
yepe3 TOUKY, He MPUHAIJICKAILYIO TAaHHON
IIJIOCKOCTH U CJIJICTBHSA U3 HEE

36

CBoiicTBa napayIeNbHbIX INIOCKOCTEN: O
MapajIeIbHOCTH IIPSAMBIX IIEPECEYCHUS IIPU
IIEPECEYCHUN IBYX MMapalIeIbHBIX
TJIOCKOCTEHN TpeThen

37

CBoiicTBa mapaylIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]Ty MapaljiebHbIMU
IJIOCKOCTSIMU; O MepeceyeHUH NpsMOii ¢
JIBYMsI TTapaJICIbHBIMU TJIOCKOCTSIMU

38

[ToBTOpenue: Teopema [udaropa na
TJI0CKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTrOJILHOTO
napajJiesienumnesa

41

Brruncnenue aauH OTpe3KoB B Ky0Oe U
MPSIMOYTOJIbHOM MapajulelieuIe e

42

IlepnieHIMKyYIAPHOCTD NMPSAMOI U IIOCKOCTH.
[Tpu3HaK nepneHAUKYISIPHOCTH NMPSIMOH U




IIJIOCKOCTH

[lepneHMKyYIAPHOCTD NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema 0 CylIeCTBOBAHUU U

44 €AMHCTBEHHOCTH IIPSIMOM, MMPOXOAIIEH
yepe3 TOUKY IPOCTPAaHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTU

45 [InockocTu U nepneHAUKYIsSIpHbIE UM
IpsiMble B MHOTOTpaHHHUKAX

16 [InockocTu U neprneHANKYIsSIpHbIE UM
MpsiMble B MHOTOTPaHHHUKAX

47 [lepnennukynsap u HakinoHHas. [loctpoenue
MIEPIEeHIUKYIIApa U3 TOUKH Ha IPSIMYIO

48 [Tepnenaukynsap u HaknonHas. [loctpoenue
MEPIEHIUKYIISIPA U3 TOUYKHU Ha NPSAMYIO

49 Teopema o Tpéx nepneHAUKYIApax (mpsmas
u oOpaTtHas)

50 Teopema o Tpéx nepneHAUKYIApax (mpsmas
1 oOpartHas)

51 VYTr0J1 MEXIy CKpEUIMBAOIIMMUCS MPSIMBIMHU

59 [Tonck neprneHIuKyIspHBIX OPSIMBIX C
MIOMOIIIBIO NEPHEHANKYIISPHBIX MJIOCKOCTEN

53 OpTOroHanbHOE MPOEKTUPOBAHUE
[TocTpoenue ceuenuii Kyoa, MPU3MBIL,

54 MPaBUIILHOM MUPaMU/IbI C TOMOUIBIO
OpPTOTOHAJIBHOM NMPOEKINH

55 ITocTpoenue cedyenuit kyda, IpU3MBI,

HpaBHHBHOﬁ IMUpaMU bl C IOMOIIIBIO




OPTOTOHAJIBLHOM IIPOEKIIMU

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO
mockocTy. [lnockoctu cummerpuii B
MHOTI'OrpaHHUKax

57

[Ipu3Hak nepnesauKyIspHOCTH IPSIMOM U
IIJIOCKOCTH KaK CIEACTBUE CUMMETPUU

58

[IpaBuiIbHBIE MHOTOTpAaHHUKU. Pacdyér
PACCTOSIHUN OT TOYKHU J0 INIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PAcCTOSTHUN OT TOYKHU JIO INTIOCKOCTH

60

CriocoObl OYCTUTH MEPIIEHAUKYISPHI:
CUMMETpHUS, CABUT TOYKH I10 NapaJIEIbHON
psIMOM

61

CnBur 1o HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSHHI

62

KontponbHas padota "B3anmuoe
pacroio’KeHue MPSAMBIX U MIIOCKOCTEH B
npocrpasncTae”

63

[ToBTOpEHUE: Yroa MeX Iy NPSIMBIMH Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHUE: YroJI MEXKIY
CKPELIMBAIOIIMMUCS MIPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-ICCKI/IC MCTObI BBIMUCIICHUSA YTJIa
MCKAY NPSIMBIMU B MHOT'OT'PAHHHUKAX

66

JIByrpanHbIil yroia. CBOMCTBO JIMHENHBIX
YIJI0B JIBYTPAHHOIO yria

67

[lepnenaukynspHbie iockocTH. CBONCTBA




B3aMMHO NEPIEHANKYISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIIpHOCTH IUIOCKOCTEH;
TeopeMa O NMPsAMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEH MEPIEHINKYIISPHBIX TPEThEH
IJI0CKOCTH

69

[IpssmoyromnbpHBIN Napasuienenunesn; Kyo;
MU3MEPEHUS, CBOMCTBA IPSMOYTOJILHOTO
napajuleJIenune1a

70

Teopema o0 aAuaroHanu NpsMOYrojabHOTO
napajuieJIenuIe1a ¥ clIeCTBHE U3 Heé

71

CrepeomeTpuyeckre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM
MPSAMBIX U IJIOCKOCTH

72

[ToBTOpEHUE: CKpeluBaroLuecs IpsMbIe,
napajiesIbHble IUIOCKOCTH B CTaHAAPTHBIX
MHOTOI'paHHHKaX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKpEUIUBAIOLIUMUCS IPSIMBbIMU B
MIPOCTBIX CUTYAIHSIX

74

Paccrostaue oT ToukHn J0 IINIOCKOCTH,
PacCTOAHUEC OT HpHMOfI J0 IINIOCKOCTHU

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCIIUBAOIIUMUCA ITPAMBIMHA C IIOMOIIBIO
HepHeHﬂHKYHHpHOﬁ IIJIOCKOCTHU

76

TpéxrpanHslil yroi, HepaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria

77

DneMeHThI chepuuecKoil reOMEeTpHH:




I€oOAC3NYCCKHUEC JIMHHUHN Ha 3emiie

78 KonTtposneHast padota "Yrisl u paccTosiHUS" 1

79 CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK U 1
€ro 3JIeMEHTH!"

80 [Tupamupa. Buasl nupamun. [IpaBunbaas 1
nupamuia

81 [Ipusma. IIpsamas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [IpssMot mapayuienenunes, NpsMoyroabHbIA 1
napajuiesienunes, Kyo

83 Brinmykiible MHOTOrpaHHuKH. Teopema 1
Ditnepa
Brinmykiible MHOrOrpaHHuku. Teopema

84 Diinepa. [IpaBunbHBIC U TOTYIPABUIHHBIC 1
MHOTOTPAaHHUKHU

85 Kontponbras padora "MHuororpanHuku" 1

86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuso nmapamienenurnena 1

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1

91 Pasnoxxenue Bektropa 1o 6azucy Tpéx 1
BEKTOPOB, HE JISKAIIHUX B OJTHOM MIIOCKOCTH

92 CKaJIsIpHOE MTPOU3BEICHHIE 1

93 Brruncnenue yria Mex1y BEKTOpamMu B 1
IIPOCTPAHCTBE

94 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1




95 I[Mpocreiimue 3a1a9u ¢ BEKTOPaMH 1
96 [Mpocreiimme 3a1a9u ¢ BEKTOPaMH 1
97 I[Mpocreiimue 3a1a94 ¢ BEKTOPaMH 1
98 OG600LIEHEe ¥ CHCTEMATU3AIUS 3HAHUI 1
99 OG6o0LIEHHEe ¥ CHCTEMATHU3AIINS 3HAHUI 1
100 Hrorosas KOHTpOJbHas paboTa 1
101 Hrorosas KOHTpOJbHas paboTa 1
102 OG6o0LIEHEe ¥ CHCTEMATU3AINS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KVIACC

KounuecTBo yacoB DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bcero Konrpoabusie  Ipakruteckue lzdl3yqemm :)Iﬁg)agosaTenbﬂme
padoTsbI padoThI pecypebi
1 [ToBTopenne temsl "KoopauHaTel BEKTOpa 1
Ha MJIOCKOCTH M B IPOCTpaHCTBE"
2 [ToBTOpenue Tems! "CkansgspHoe 1
IIPOU3BEACHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruncienue yria 1
MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbI "YpaBHEHUE TPSIMOM, 1
MPOXOSIIEH Yepe3 BE TOUKH"
5 YpaBHEeHUE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3KaX
6 YpaBHeHUE IOCKOCTH, HOpMaJib, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3KaX
7 BekropHoe npousBeneHue 1
8 JIuHeitHbIe HEPaBEHCTBA, JTUHEUHOE 1
MIPOrpaMMHUPOBAHNE
9 JIuHeitHbIe HEPaBEHCTBA, JTUHEUHOE 1
MIPOrpaMMHUPOBAHUE
10 AHanuTHYeCKUEe METObI pacyéra yria 1
MEK/y PSMBIMA B MHOTOTPaHHUKAX
11 AHanuTHYeCKUEe METObI pacyéra yria 1
MEXAY INIOCKOCTSIMU B MHOTOT'PaHHUKAX
12 dopmyna pacCTOSHHS OT TOUKH JI0 1

INIOCKOCTHU B KOOPpAWHATAX




HaxoxaeHue paccTosiHui OT TOYKHU 10

13
TIJIOCKOCTH B KyOe

14 Haxoxnenue paCCToaHI/HEI OT TOYKH JIO
TUIOCKOCTH B MPABHIIBHOW TTHPaMHUJIE

15 KOHTponb}?s{ pabota "AHamuTHYECKAS
reOMETpHs

16 Cedenus MHOTOTPAaHHHUKOB: CTaHJAPTHBIE
MHOTOTPaHHUKH

17 Ceuenunss MHOTOTPAHHUKOB: METO/T CJIE/IOB
CedeHust MHOTOTPAaHHHUKOB: CTaHJApTHBIE

18 TUTOCKOCTH, TTEPECEYCHUS TIPSMBIX U
IIJIOCKOCTEMN

19 [MapannensHbie TPSIMBIE U TUIOCKOCTH:
napajJiesIbHble CeUeHUs!

20 HapafmenLHHe MPAMBIE U IIIOCKOCTH:
pacuéT OTHOIIEHUH

21 [TapannenbHble NpsIMbIE U TNIOCKOCTH: YTJIbI
MEX]ly CKPELIMBAOIIUMUCS NPSIMBIMU
[leprieHAMKyIApHBIE IPSIMBIE U MIJIOCKOCTU:

29 CTAHIAPTHBIE N1aPbl EPIIEHAMKY/APHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPUH
MHOTOI'PaHHUKOB

23 [leprieHAMKyIApHBIE IPSIMBbIE U MIJIOCKOCTU:
TeopeMa 0 TpexX MepHeHIUKYIsIpax

o4 [leprieHAMKyIApHBIE IPSIMBbIE U MIJIOCKOCTU:
BBIUMCIIEHUS JUIMH B MHOTOTPaHHUKAX
IToBTOpEHUE: MIIOIIA 1 MHOTOYTOJIbHUKOB,

25 dbopMmyIbl IS oA e, cooopaskeHus

nonoous




26

HOBTOpeHI/ICZ I1omaan MHOI‘OYI‘OHBHI/IKOB,
(hopMyITBI TS TUTOIACH, COOOpaskeHUs
oao0us

27

HOBTOpeHI/ICI I1omaan MHOFOerJII:HI/IKOB,
(hopMyITBI TS TUTOIACH, COOOpaskeHUs
noxoous

28

[Inomany ce4eHUt MHOTOTPaHHHUKOB:
IJIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUs 1O00Us

29

[Inomany ce4eHUt MHOTOTPaHHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
Y4aCTH, COOOPaKEHHUSI 110 J00MsI

30

KonTponsnas pabora "[loBTOopenue:
MHOTI'OI'paHHUKH, CCUCHHA
MHOTOI'PaHHUKOB"

31

06bEM Tema. O0BEM TPSIMOYTOJIBHOTO
napaiesieumne1a

32

3amgaun 00 yaBOEHUHU Ky0Oa, O KBaJpaType
Ky0a; O TPHCEKIIUH yria

33

CrepeoMeTpHuecKre 3aJ1auu, CBA3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO
napajuiesienunesa

34

HpI/IK.]'IaI[HBIC 3a4a4u, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMaA MpsAMOYT'OJIBHOT'O
mapajiyICJICIIIICAa

35

OO0BEM MIPSAMOI TPU3MBI

36

CrepeoMeTpUUYECKUE 3a1a41, CBA3aHHBIE C
BbIUHCIIEHUEM 00BEMOB IPSIMOM TPU3MBI

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSIMOI MPU3MBI




Brruucienue 00bEMOB TEN ¢ HOMOILBIO

38 onpenenénHoro uarerpana. O0bpém
HAKJIOHHOM MTPU3MBI
Brranciienne 00bEMOB TEJI ¢ ITIOMOIILIO

39 onpenenénHoro uarerpana. O0bpém
T PAMH TG

40 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BeMOB NHUpaMu ¢ OOLIUM YTIIOM

a1 ®dopmyna 00pEmMa mupamuasl. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeoMeTpHYeCKHE 33]Ia4H, CBSI3aHHBIC C
00bEMaMu HAKIIOHHOM MTPU3MBI

43 CrepeoMeTpHYeCKHE 33]JIa4H, CBI3aHHBIC C
00bEMaMU TTUPAMHTBI
[Tpuknagaeie 3agaun mo Teme "OObEMBI

44 Ten", cBI3aHHbIE ¢ 00bEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun mo TeMe "OObEMBI
Ten", CBA3aHHBIC C 00BEMOM MTUPAMUIBI

16 [Ipumenenne 00bEMOB. Beruncnenue
PACCTOSTHUS JIO TIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOrpaHHuKa"
HunuHaprdeckas TOBEPXHOCTb,

48 oOpa3ymolue IUIHHIPHIEeCKON
MMOBEPXHOCTH

49 Hunuaap. [IpsaMoit KpyroBon HUIUHAD.
[Tnomanaps MOBEPXHOCTH MUIHH]IPA

50 Konunueckas ToBepXHOCTh, 00pa3yroIiye

KOHHYECKOM IMOBCPXHOCTH. KOHYC




CeucHue KOHYCa IIJIOCKOCThIO,

51 ‘
MapajuIeIbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnslil konyc. M300pakeHne KOHyCOB
W YCEUYEHHBIX KOHYCOB

53 [Tnomanas 60KOBOIM MOBEPXHOCTH W ITOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U TOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a1a4u Ha

55 JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MTOCTPOCHUEM CEUCHHI ITUJIMH]IPA, KOHYyCa
CrepeomeTpuyecKkre 3a1auu Ha

56 JI0Ka3aTeIbCTBO U BEIYHCIICHUE,
MTOCTPOCHUEM CEUCHHI ITUJIHH]IPA, KOHYyCa

57 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C
HWIHHIPOM

58 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C
HWIHHIPOM

59 Cdepa u map
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u chepsi mmockoctso. Bua u
n300pakeHHE 11apa
[Tepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u chepsl mimockoctso. Bua u
n300paxeHue mapa

62 VYpasuenue chepsl. [Inomans chepor u eé
yacTen

63 Cummerpus chepsl 1 mapa

64 CrepeoMeTpuueckue 3a1a4u Ha




J0Ka3aTCjIbCTBO U BBIYHUCIICHUC, CBA3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CE€YEHU MIOCKOCTBIO

CrepeomeTpuiecKue 3a1a4i Ha
J0Ka3aTeIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC

65 co cdepoit u mapoM, TOCTPOECHUEM UX
CEYEeHUM MIIOCKOCTHIO

66 [Ipuknagaeie 3a1a4n, CBsI3aHHbBIE CO chepoit
U 1apoM
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIYUCIICHUS B OKPYXHOCTH, CTaHIapTHHIE
moxoous

68 Paznuanple KOMOWHAIIMN TET BpAIICHUSI U
MHOTOTPaHHUKOB

69 3amaun noy 'TCMC "Tena 1 MOBEPXHOCTU
BpaleHus

70 3amaun noy 'TCMC "Tena 1 MOBEPXHOCTU
BpaleHus

71 KOHTpOJILIfa;I pabora "Tena u MOBEPXHOCTH
BpaleHus

79 O06béM muuHapa. Teopema 06 00bEMe
MPSIMOTO ITUIUHAPA

73 Brrunciaenne 00bEMOB TE ¢ IOMOIIBIO
onpenenéuHoro uurerpaita. O6bpéM KoHyca

74 [Tnomaau 60KOBOM ¥ IMOJTHOM MOBEPXHOCTH
KOHYyca

75 CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIE C
BBIYHCIICHUEM 00BbEMOB IIMIIMHPA, KOHYCA

76 [Ipuknanueie 3aaa4yn mo Teme "OObEMBI

JIOIIAIM TOBEpXHOCTEHN Ten"




7

O06BEM mapa u mapoBoro cexropa. Teopema
00 00Bvéme mapa. [Tnomane chepsl.
CrepeoMeTpHUeCcKUe 3a/1a4l, CBA3aHHbIE C
BBIYUCIICHUEM 00BEMOB 11apa, IapOBOTO
CErMEHTA U I1apOBOI0 CEKTOpa

78

[Tpuknagaeie 3agaun mo teme "OObEMBI
Ten", cBA3aHHbIE ¢ 00bEMOM 11apa U
momaasio cepbl. COOTHOLIEHUS MEXKTY
TUTOIIA/SIMH TTOBEPXHOCTEH M 00BEMaMu
MOJIOOHBIX TEJ

79

[TonoOHbIE TEMa B MPOCTPAHCTBE.
N3menenne 00bEMa npu mo100uu.
CrepeomMeTprieCcKue 3a/1a4M, CBI3aHHBIC C
BBIYHCJICHHEM 00BEMOB TEN U IJIONIAICH
MOBEPXHOCTEM

80

KonTtponsnas padota "[lmomanu
TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JIBmxeHust npoctpancTBa. OTOOpaKeHHSL.
JIBkeHus 1 paBeHCTBO (uryp. O0mmue
CBOMCTBA JIBIKCHUHN

82

Bupl n1BukeHMid: napauiesibHbIN EPEHOC,
LIEHTpaIbHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETpPHSI, TIOBOPOT BOKPYT MPSIMOi

83

[IpeoOpazoBanus nomoous. Ipsmas u chepa
Dilnepa

84

FGOMeTpI/I‘-ICCKI/IC 3aJla4y Ha IPUMCHCHUC
JABUIKCHUA

85

KonTtponsHas padota "Bekropsl B
mpocTpaHcTae”

86

O6o6maromniee noroperue 11 noHsaTuit u




MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusauus 3Hanui: "l[lapamienbHocTh
MPSIMBIX U TIJIOCKOCTEHN B IpOCTpaHCTBE"

87

Oo6o6m1aromee moBropenue 11 moHsTuit u
MeT0/10B Kypca reomeTrpun 10—-11 xnaccos,
cucTeMarusanus 3HaHuii: "Bekropsl B
npocrpaHcTee”

88

O6o06maromniee nopropenue 11 noustuii u
MeTo0/10B Kypca reomerpun 10—11 xnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
MIPOCTPAHCTBE"

89

O6o6maromniee nopropenue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 xnaccos,
cucteMaruzanus 3HaHuii: "O0beM
MHOTOrpaHHUKa"

90

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo/1I0B Kypca reomerpun 10—11 knaccos,
cucteMaruzanus 3HaHui: "O0bemM
MHOTOrpaHHuKa"

91

O6o6maromee moBropeHue 11 moHATHIA 1
MeToJI0B Kypca reometpun 10-11 kaccos,
cucrteMarusanus 3Haguii: "Tnonaan
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

92

O6o6maromee moBropeHue 11 moHATHIA 1
MeToJ0B Kypca reometpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Ihnonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Tea"

93

Hroropas KOHTPOJIbHAasA pa60Ta

94

Hroropas KOHTPOJIbHAaA pa60Ta

95

[ToBTOpEHue, 06001mIEeHNE U




cUCTeEMAaTU3alus 3HaHUN

96

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

97

Hctopus pazBuTHS CTEPEOMETPUN KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUH

99

Hcropus pasBUTHS CTEPEOMETPHUM KaK
HayKH U €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTHH

100

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTHI

101

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HayKH U €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOTHI

102

Hctopus pa3BUTHS CTEPEOMETPUN KAK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






