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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpus sBnsieTcss ogHUM 3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHus, TaK KakK O0O0€CcleurnBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCIMIUIMH ~ ©CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W TPEAMETOB
ryMaHUTapHOTO 1HKIa. [IocKombKy Joruueckoe MeIIieHne, popmMupyeMoe npu
U3YYCHUU  OOYyYarOIIMMHUCSA  TOHSATHUHHBIX  OCHOB  T'€OMETpPHH,  IPHU
JI0Ka3aTeNLCTBE TEOPEM H MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUH MPU
peIIeHNU TEOMETPUUYECKUX 3a7a4, YMCHHE BBIJIBUTATH U OMPOBEPTaTh TUIOTE3bI
HETIOCPECTBEHHO MCIIONB3YIOTCS MPU PEIICHUH 3a]1a4 €CTECTBEHHO-HAyYHOI'O
I[IUKJIa, B YACTHOCTH (PH3UYECKHX 3a7ad.

Ilenb ocBoeHus mporpaMmbl yueOHoro kypca «l'eomerpus» Ha
yrOIyOJIEHHOM ~ ypOBHE —  pPa3BUTHE  WHAMBHIYAIbHBIX  CIIOCOOHOCTEH
OO0yJaronnXxcss MpPU HM3YYCHUH TEOMETPUH, KaK COCTaBJISIONICH TpeaMEeTHOU
obmactn «MartemaTuka W WMHPOpPMATHKa» uepe3 obdecreyeHue BO3MOKHOCTHU
NpUOOPETCHHUS W HCIIOJIb30BaHUs OoJiee TITyOOKHX T€OMETPUUYECKUX 3HAHUU |
ACUCTBUN, CHENU(UIHBIX TEOMETPUH, M HEOOXOIMWMBIX [UJIsl YCIEITHOTO
npodeccHoHaNbHOTO  O0pa3oBaHMs,  CBA3AHHOTO C  HCIOJb30BAHHEM
MaTEeMaTHKH.

[TpuopuTeTHRIMU 3a7jauaMHi Kypca T'€OMETpUH Ha YriIyOJEHHOM YpPOBHE,
pPacCIIMPSIONIMMY ¥ YCHIIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacipeHre IpeACTaBICHUsI O TEOMETPUN KaK YaCTH MHPOBOM KYJIBTYPHI
1 (popMHUPOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIINM MUPOM;

(GopMHpOBaHUE TpPEACTaBICHUS O MNPOCTPAHCTBEHHBIX (PUTypax Kak o
B)KHEHIINX MAaTeMaTHYECKUX MOJEIISX, TO3BOJIIONIUX OIMUCHIBATh U M3Y4aTh
pasHble SIBIICHUS OKPYXAIOIIEr0 MHpa, 3HAHUE IOHATUHHOIO ammapara o
pazzaeny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpUH;

¢opMupoBaHue  yMEHHUS ~ BJIaJe€Th  OCHOBHBIMU  MOHATUAMH O
IPOCTPAHCTBEHHBIX (UTypaX U UX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
GopMyn U yMeHHE UX NPUMEHATb, YMEHHUS OKa3bIBaThb TEOPEMbl U HaXOAWUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

dopMupoBaHHEe yMEHHUS paclo3HaBaThb Ha YEpPTEkax, MOJCISIX MU B
peaJlbHOM MHpPE MHOTOIpAaHHUKM M Tella BpallleHus, KOHCTPYHUPOBATh
reOMEeTPUYECKUE MOJIEIH;

dopmupoBanue MOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUSI MaTeMaTUYEeCKUX Teopuil, (OopMUpOBaHWE TOHUMAHHS POJIH
aKCMOMATHKH TPH MPOBEICHUHN PACCYKICHUM;



dbopMupoBaHUE yMEHUS BIAJI€Th METOJAMU JI0KAa3aTEIbCTB U aJITOPUTMOB
pelieHus, yMEHUs: UX MPUMEHSTh, MPOBOJAUTH JI0Ka3aTeIbHbIE PACCYKICHUS B
XO0Jle peILICHUs] CTEPEOMETPUYECKUX 3a7ad U 3aJa4 C [PaKTUUYECKUM
cojepkanueMm,  (opMupoBaHHME ~ TPEACTaBICHUS O  HEOOXOJUMOCTHU
JI0OKa3aTeIbCTB MPU OOOCHOBAHWU MATEMATUYECKUX YTBEPXKICHUM W POJIH
aKCMOMATHKH B IPOBEICHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIJICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN oOydJaromuxcs, [I03HaBaTEILHON AKTHUBHOCTH,
UCCJIEOBATEILCKUX YMEHHUM, KPUTUYHOCTH MBIIIUICHUS, HHTEpPECAa K U3YUCHUIO
T€OMETPHH;

dbopmupoBaHue (b yHKITMOHATBHOM IPaMOTHOCTH, peeBaHTHOM
r€OMETPUHM: YMEHHSI PAaclO3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TOHSATHM,
O00OBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX J>KU3HEHHBIX CUTYyalUsX M IpHU
U3YYEHUU JPYruxX Yy4eOHBIX TMPEIMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, MOJICIUPOBAHUS pEaJbHBIX CUTYyallUid, WCCIETOBAHUS
MIOCTPOSHHBIX MOJICJICH, HHTEPIPETALIMH TOJIYYECHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpXKATEIbHBIMU JIMHUAMU Y4eOHOTO Kypca «I'eomeTpusi»
B 10-11 xmaccax spusaworcs: «lIpsiMble M TUIOCKOCTU B MPOCTPAHCTBE,
«MHororpanaukun», «Tema BpameHusi», «BekTopbl W KOOpPIHMHATHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPHPOBATH
HOHSTUSIMU», PEICBAaHTHBIMU F€OMETPUU Ha YriyOJIEHHOM YpOBHE OOy4YeHUS B
10—-11 kmaccax, OTHOCHUTCS KO BCEM COJIepKaTeIbHBIM JUHUSIM y4eOHOTO Kypca,
a ¢GopMHpOBaHUE JIOTHUECKMX YMEHUN pachupenensieTcss HE TOJbKO IO
colepKaTelbHbIM JUHUSIM, HO ©W 1o Tojam oOydenus. CoaepkaHue
o0pa3oBaHusA, COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yjbTaTaM  OCBOCHUS
®enepanbHOil paboyeil MporpaMmbl, paclpenesi€HHbIM MO rogaM OOy4YeHus,
CTPYKTYPHPOBAaHO TakuM  o0pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHAIBHBIM BOTIPOCaM OOydYaromipecs: o0pamaiich HEOTHOKPaTHO. DTO
MO3BOJIIET OPraHW30BaTh OBJIAJICHUE TE€OMETPUUYECKUMH TMOHATUSIMU H
HABBIKAMH TIOCIIEJIOBATENIPHO M TOCTYIATENBHO, C COONIOACHUEM MPUHITUIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHWA BKIOYaTh B OONIYI0O CHUCTEMY
T€OMETPUYECCKUX TPEICTABICHUN OOYUYAIOMIMXCS, paCIIupsisi U yriayonsis eg,
o0pa3yst IPOYHBIE MHOXECTBEHHBIE CBSI3H.

[lepexon kK M3y4eHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycioBus il auddepeHnmanuu  0OyYeHHs, TMOCTPOSHUS
WHJMBUAYaJbHBIX O00pa30BaTENbHBIX MPOrpamMM, OOECHEUYUTh YriayOJEHHOE
M3YUYEHHUE T€OMETPUU KaK COCTaBIISIIOLIEH yuyeOHOro nmpeamera «MaTeMaTukay;



IIOATOTOBHUTD o6yqafom1/1xc;1 K HOPpOAOJDKCHHUIO HU3YUYCHUS MATCMATHKU C

yu€ToM BbIOOpa Oyayiieil npodeccun, odecrneunBas MPEEeMCTBEHHOCTh MEXITY
o01muM 1 npodeccuoHanbHBIM 00Pa30BAHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomeTpusi» Ha YriiyOJIEHHOM YypOBHE

otBoautcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kmacce —
102 yaca (3 yaca B HEJIEJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMBIX B MPOCTPAHCTBE: IEpPECEKarOIIHecs,
napajuieJIbHble W CKpeIIMBAaroOIIMecCss MpsMble. [Ipu3Haku CckpemumBaromumxcs
npsaMbiX. [lapannenbHOCTP NPSAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE:
napajuieibHble TPSAMBIE B MPOCTPAHCTBE, MNAPAICIBHOCTh TPEX MPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapanmnenbHoe W LEHTpAJIBbHOE
npoeKTUpoBaHue, u3zoOpaxenue Quryp. OCHOBHBIE CBOMCTBA MapajyieIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B napaieJbHOM MPOEKIUH. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTOJd MEXAY MNPsIMBIMH B TMPOCTPAHCTBE.
[TapamienbHOCTh  TUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBa
napajuleNibHbIX TUIockocTel. [lpocTeifine mnpocTpaHCTBEHHBIE (GUTYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Mapajuiesienunes], HIOCTPOEHUE CEUECHHI.

[lepnieHAUKYJISIPHOCTD IPSIMOM U MJIOCKOCTH: MEPIIECHANKYISIPHBIE TTPSIMbIE
B IIPOCTPAHCTBE, NPSIMbIE MapAJJIEIbHbIE U NEPHEHAUKYISPHBIE K IIOCKOCTH,
IPU3HAK TMEPIEHAUKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHauKyNIslp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM [0 IUIOCKOCTH,
pacCTOSIHHE OT MPSMON 1O IUIOCKOCTH, MPOEKIHsS (UTYyphl Ha IUIOCKOCTb.
[lepneHAUKYIAPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

YTIiabel B IPOCTPAHCTBE: YIOJl MEXKAY MPSMON U IJIOCKOCTBIO, J1BYTPAHHBIN
yIoJ, JIMHEMHBIA yroJl JIBYTPAaHHOrO yriia. TpEXrpaHHBII U MHOTOIPaHHBIE
yribl. CBOMCTBA IUIOCKUX YIJI0B MHOTOrpaHHoro yria. CBOMCTBa MIIOCKUX H
JIBYI'PaHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buapel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrOorpanHuka. [Ipusma: n-yronpHas
npu3sMa, npsMasi M HakKJIOHHAs MPU3MbI, OOKOBasi U TOJIHAs MOBEPXHOCTH
npusMebl. [lapannenenunesn, npAMOYTroJIbHBIM MapajjIeienune] U €ro CBOMCTBa.
Kparuaiimime mnyTh Ha TOBEpXHOCTM MHOIOTpaHHUKa. Teopema Diinepa.
[IpocTpancTBennass teopema Iludaropa. Ilupamupa: n-yrojbHas nupamuja,



npaBuwibHas U yceu€éHHas nupamujbl. CBoiicTBa péOep M OOKOBBIX TpaHel
[paBWIbHON NUpaMubl. [IpaBunbHbIE MHOIOTPAHHUKU: NIPAaBUJIbHAS IIPU3Ma U
[IpaBWIbHAs NUpaMuAa, IIpaBWIbHAs TPEYrojbHAas IHUpaMUAa U IPaBUIBHBIN
TeTpa’ap, kyO. IIpeacraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAaX: OKTadIp,
JNOACKAdP U UKOCADIP.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL
[Inomaas OOKOBOW MOBEPXHOCTU U IMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IIoNIaJb OCHOBAaHUW, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMOM MNPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTU NPABWIBHOW MHPAMMU/IBI,
Teopema O IUIOLIAAN YCEUEHHOU MUPAMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsS B NPaBUIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajulesienuneaa, CUMMETPUs MPAaBUIIBHBIX MPU3M, CUMMETPHUS IPAaBUIBHOU
nUpamMubl.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOpP B NPOCTPAHCTBE, HYJEBOM BEKTOpP, JAJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHI KOJUJIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBICHHbIC BEKTOpbl. PaBEeHCTBO BEKTOpOB. JIEUCTBUA C BEKTOpPaMU:
CJIO’)KEHHME U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHUE
BeKTOpa Ha 4ucio. CBONCTBA CJIOXKEHUs BEKTOpOB. CBOWMCTBA yMHOMKEHUS
BeKTOpa Ha uucno. Ilonmatme komIulaHapHele  BekTOpbl.  IIpu3nak
KOMILUTIAaHApHOCTU TPEX BekTOopoB. [IpaBmio mnapamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKTOopam. IIpsMoyrosibHas
cCUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTtopa. CBsA3b MEXAY
KOOpIAMHATAMU BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJI MEXAY BEKTOPaMHU.

CkansipHOoe TIPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[MonsiTus: UMIWHApPUYECKAsT TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTH,
chepuieckasi TOBEPXHOCTh, 0O0pa3yrolIve MOBepxXHOCTel. Tema BpareHus:
MWINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3ammHoe pacmonoxkeHne
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cepe. M3o0paxenue Tten
BpaInieHus Ha riockoctu. Pa3BépTka mumnapa u konyca. Cummerpus cepsl u
mapa.

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



HAaKJIOHHOW MpU3Mbl, LWIMHApPA, OUpaMuabl U KoHyca. OO0BEM 1mapa u
IapOBOT'0 CErMEHTA.

KoMOuHanuu Ten BpallleHus U MHOTOrpaHHMKOB. Ilpu3ma, BnucaHHas B
UWIMHAP, ONUCaHHAas OKojo IwiuHapa. llepeceuenue cdepbl um mapa c
miockocThio. Kacanue mapa u cepsl miockoctbio. [loHsITHE MHOrOrpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, chepbl, BOIMCAHHOW B MHOTOIPAHHHMK WU TEJO
BpaIlCHUS.

[Inomaas MOBEpXHOCTU HUJIMHIPA, KOHYCA, MJIOMAab cPepbl U e€ JacTei.
[lono6bue B mpoctpanctBe. OTHOLIEHHWE OOBEMOB, MIIONIA/IEH MOBEPXHOCTEN
nonooHsix uryp. IIpeobpazoBanue nmomobusi, romorerusi. Pemienue 3aaad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoenue ceyeHU MHOTOIPAHHMKOB M TeJl BpAIIEHUS: CEYEHUs
IMHIpa (mapajuyieibHO W MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHYyca
(mapasuienbHbIE OCHOBAHMIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHUs Iuapa,
METOJIbI  TIOCTPOCHHMSI CEYEHHMiI: MeTOJ  CJENOB, METOJ BHYTPEHHETO
POEKTUPOBAHUS, METO/ MIEPEHOCA CEKYILEH MIOCKOCTH.

BekTopsbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpancTBe. Omnepauuu Haja BekTopamHu. BektopHoe
YMHOKE€HUE BEKTOpoB. CBOICTBa BEKTOPHOro yYMHOKEHHs. lIpsimoyronbHas
cucTeMa KoopAauHat B mpoctpaHcTBe. KoopnunHatel BekTopa. PasnokeHue
BekTOopa 10 ©0Oasucy. KoOopaWHATHO-BEKTOPHBIM METOJ TMPU PCIICHHUH
r€OMETPUYECKHUX 33/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: nmpoctpanctsa. OtoOpaxkeHus. [[BueHuss 1 paBeHCTBO QUTY.
OO6mue cBoiicTBa JABWKEHWM. BUIBI JBWXCHUHN: NapaJieIbHBIA TEPEHOC,
LEHTpalbHasl CUMMETpHS, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSIMOIL.
[Ipeo6pazoBanus nogodus. [Ipsmas u chepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOTI'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTY]P, SIBJICHUH,
npoleayp TpakKJaHCKoro oOiecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHUe
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C WX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKON TpaKJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIJIOMY Y HAaCTOSIIEMY POCCUICKON MaTEMAaTHKU, IIECHHOCTHOE OTHOIIIEHUE
K JIOCTIKCHHMSIM POCCHUHUCKHX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJIb30BAaHUE ATUX [OCTMIKEHHI B APYrMX HAayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapo/Ja,
c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEICHUS,
CBA3aHHOIO C [MPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATENIbHOCThIO  YYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, pelLIeHuH, pacCyXJIeHUH,
BOCIIPUMMYHBOCTh K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAaHUS B
UHTEpEcax 3J0pOBOrO M 0e30macHoro oOpa3a JKH3HM, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (3I0POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXUM 3aHATUN W OTIbIXA, PETyJsspHas (pu3ndeckas aKTHBHOCTH), (DU3UIECKOE
COBEPIIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEATENBHOCTHIO;

6) TpynoBoe BocniuTaHue:



TOTOBHOCTh K TpYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu3oBbIBaTh COOCTBEHHBIE >KMU3HECHHBIC IIJIaHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh JIKOJOTUYECKOM KYJIBTYpbl, NOHMMaHHWE BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa  COCTOSHUE MPUPOJHOM U
COLIMAJILHOM CpeJlbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTUUYeCKUX 3HAHUM JIJIs pelieHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpeibl, MJIAHUPOBAHHUE MOCTYIKOB U OLIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAKTHKW, T[OHWMaHUE
MaTEMaTUYECKOM HAayKHU Kak chepbl YeIOBEUYECKOW AESTENbHOCTH, JTANoB €€
pa3BUTUA M 3HAYMMOCTH JUISl Pa3BUTHS LMBUJIU3AIMHU, OBJAJEHUE S3BIKOM
MaT€MAaTHUKA MU MaTeMaTHYEeCKOW KyJIbTypOW KaK CpPEACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYULIECTBIISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHIVBU1YaJbHO U B FPYIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JeicTBUA:

BBISIBIIATH U XapAaKTEPU30BAThH CYIIECTBEHHBIE MPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TIOHSATHM, OTHONIEHUH MEXAY TIOHATHAMH, (HOPMYIUPOBATH
ONpEJICIICHUS TMOHSITHH, YCTaHaBJIMBATh CYLIECTBEHHBIN MpU3HAK
KiaccupuKalui, OCHOBaHUS JJI1 OOOOINEHWS W CpaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAIN3a;

BOCIIPUHUMATH, (OPMYIMPOBATH U  MNPeoOpPa3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbBIC, YACTHBIC U O0IIINE, YCIIOBHBIC,

BBISIBIIATH ~ MAaT€MaTHUYECKHUE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
MPOTHBOpPEUHs B (haKTaX, JAHHBIX, HAOFOACHUSAX U YTBEPKJICHHIX, TIPeIIaraTh
KPUTEPUU JJIs BBIABICHUS 3aKOHOMEPHOCTEN M TPOTUBOPEUUI;



JieNiaTh BBIBOJBI C HCIOJBb30BAHHWEM 3aKOHOB JIOTUKH, JCTyKTHBHBIX M
MHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

MIPOBOJUTD CaMOCTOSITENTEHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
yTBEpXKACHUN (IpSAMBIE W OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIIHIO,
OPUBOANTH TPUMEPHl H  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBL;

BbIOMpaATh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHWs, BBHIOMpATh HaumOolee TMOAXOMANIMA C  yu4E€TOM
CaMOCTOSITETTLHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue AeiicTBUA:

UCTIOJIh30BaTh BOMPOCHI KaK HMCCIETOBATEIBCKUI WHCTPYMEHT IMMO3HAHUS,
GopMynupoBaTh  BONPOCHL, (PHUKCHUPYIOIIME MPOTUBOpEUUE, TMpodIemy,
yCTaHABJIMBATh HCKOMOE U JIaHHOE, (POpMHPOBATH THIOTE3Y, apTYMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHUE;

MPOBOJIUTH CaMOCTOSITEITEHO CIUTaHUPOBAHHBIH AKCIIEPUMEHT,
MCCIIEJIOBAaHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTrO OOBEKTa,
SBIICHUS, TIPOIleCCa, BBISBICHUIO 3aBHCUMOCTEH MEXAy OOBEKTaMu,
SBJICHUSIMH, TIPOIIECCaAMU;

CaMOCTOATENTHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOMIOACHUS, HCCJIEJIOBAaHUS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMpoOIlecca, a TaKXKE BBIIBUTATH
MPEINOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmaumei:

BBISBJIATh AeUIUTH MHGOPMAINHU, JaHHBIX, HECOOXOIUMBIX /JII OTBETa
Ha BOMPOC U JJIsl PEIICHHS 3a]1a4H;

BBIOMpaTh ~ MHQOpPMAIMIO U3  HMCTOYHMKOB  Pa3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CHUCTEMAaTHU3UPOBaTh U HHTEPIPETUPOBATH HH(GOPMALUIO
pa3IMYHBIX BUAOB U (OPM IIPEICTABICHUS;

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

OLIEHUBATh HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIbHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUSA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYIHUPOBATH CYXKJEHHUSI B COOTBETCTBUHM C
YCJIOBUSIMH M LEISIMU OOLIEHUSI, SICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS M0 XOAY pELICHUS
3a/1a4yu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npoOeMbl, pelaeMor 3aJadyd, BBICKA3bIBaTh MJIEHU, HAlEJICHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHHUS C CYKICHUAMH IPYIMX Y4aCTHHKOB
auanora, OOHapyKUBaTh pa3IMYUe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPUMEHTa,
UCCIJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaTh (hOpMaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryiisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a7a4H, BHIOUPATh CIIOCO0 peIIeHHs
C y4€TOM HMEIOUIUXCS PECYypcOoB U  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOU
uHpOpMAITIH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII HHTEJJIEKT:

BJaJI€Th HABBIKAMHM [IO3HABATEJILHOW pedJeKCHH KaKk OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJaJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3yibTaTa
pElIeHHs] MaTeMaTHYeCKOM 3a/1auu;

NPEeIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSM, OOBSCHATH
OPUYUHBI  JTIOCTMDKCHHMSI WM HEIOCTH)KEHHUS Ppe3yJlbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAas 1eATEJIbHOCTD:

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHJVMBHUAYaJbHOW PaOOThl NpPH pEUICHUH Y4YEeOHBIX 3a7ay, NMPUHHUMATh LEJb
COBMECTHOU JEeATEIHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalbOTHI,
pacrpenensTh BUJbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMMOBBIX hopMax paboThI (00CYykIeHUsI, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMbl» W HWHBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOW JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOIEUCTBHS.

NPEAMETHBIE PE3YJIbTATBI

K koniy 10 knacca oOyvaromuiicst HAy4UTCS:

CBOOOJHO OMEpPUPOBATh OCHOBHBIMH TOHSTHSIMH CTEPEOMETPUHU TIPH
pEIICHNH 3a7a49 U MPOBEICHUHA MaTEeMAaTHYECKUX PACCYKICHUH;
NPUMEHSTH aKCHOMBI CTEPEOMETPUU U CIICACTBHUS U3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a/1ay;

KJIaCcCU(UIIUPOBATH B3AMMHOE PACIIOIOKCHUE TIPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH TOHATUSAMHU, CBS3aHHBIMH C yrjaMd B
NPOCTPAHCTBE: MEXKJY MPSAMBIMH B IPOCTPAHCTBE, MEXKIY MPSIMOH U
TUTOCKOCTBIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH,
CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUJBI MHOTOTPAHHHUKOB (TIpH3Ma,
UpaMuIa, MPSMOYTOJIbHBIN Napasiiesenumne, Kyo);
KJaccu(UIUpoOBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBAHUS IS
KJIaccuuKaImy;

CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3aHHBIMH C CEUYCHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBIMIONHATh ~ TapajulesibHOe,  IEHTpajJbHOE W OPTOTOHAIBHOE
NPOEKTUpOBaHUE (UTYp Ha TIUIOCKOCTh, BBIMOMHATH H300paXKEHUS
¢buryp Ha IJI0CKOCTH;

CTPOUTh  CEYEHHMsS] MHOTOTPAHHUKOB  pa3MYHBIMH  METOJaMH,
BBITIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX
00BEMHBIX (DHUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCTSATh TUIOMAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (IpH3Ma,
MUPaMHIa), TEOMETPUIECKUX TEJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEpUPOBATh MOHATUSMHU: CHUMMETPHUS B TIPOCTPAHCTBE,
IIEHTP, OChb U IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh
CUMMETpPUH (PUTYPHI;

CBOOOJTHO OTMEPHUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATAM B IIPOCTPAHCTBE;

BBITIONHSTh JICHCTBUS HAJl BEKTOPaMU;

pemarh 3a7add Ha JI0Ka3aTeIbCTBO MATEeMAaTHYECKUX OTHOIICHUH W
HAXO0XJCHUE TEOMETPUUYCCKUX BEIIMYMH, MIPUMEHSISI H3BECTHBIC METO IbI



IIPU PELICHHWM MAaTEMaTUYECKUX 3aJad ITOBBIIIEHHOTO W BBICOKOTO
YPOBHSI CIIO)KHOCTH;

IIPUMEHSTh MPOCTEHIINE MPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CHUCTEMBI IIpU PELICHUH CTEPEOMETPUUECKHUX
3a1a4;

U3BJIEKaTh, MPEOOpa30BbIBaTh M HMHTEPIPETHUPOBATH HHPOPMALIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

OPUMEHATh I[OJYYEHHbIC 3HAaHMS Ha NPaKTUKE: CpaBHUBATh U
AQHAJM3HUPOBATH PEAJIbHBIE CUTYAllUU, NPUMEHATh U3YUYEHHbBIE MOHITUS
B MpOIECCe MOMCKA pEIICHUs MaTeMaThdecku ChOpMYIHPOBAHHON
npo0sieMbl, MOJIEIMPOBATh PEaNbHbIE CUTyallMu Ha SI3bIKE T€OMETPUH,
UCCIIEN0BATh MIOCTPOCHHBIE MOJENH c UCITIOJIb30BAHUEM
reOMETPUYECKUX TIOHATHM M TeopeM, ammapara aireOpbl, peliarb
NpPaKTUYECKUE 3a7auM, CBA3AHHBIE C HAXO0XKJECHUEM T'€OMETPUUYECKUX
BEJINYMH;

UMETh MpeCTaBlIeHus] 00 OCHOBHBIX dTalax pa3BUTHA T€OMETPHUH Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO ONEpPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C IWJIMHIPUUECKOH,
KOHUYECKON U C(hepuvyecKorl MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJIyYEHUS;

ONEepUpOBaTh TOHSTHSIMH, CBS3aHHBIMH C TeJaMU BpalleHUS:
[WIMHJIPOM, KOHYCOM, cepoii U Iapom;

pacrio3HaBaTh Teja BpalieHus (IWIMHAP, KOHYC, chepa WU miap) H
OOBSICHATB CIIOCOOBI IMMOJTYUCHHS TSN BpaICHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACIIONIOKEHUE C(HEePhI U MITOCKOCTH;
BBIUUCTISITh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIICHUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaICHUS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBS3AHHBIMH C KOMOWHAIUSMU
TET BpAaIlIEHUS W MHOTOTPAHHWKOB: MHOTOTPaHHUK, BIIMCAHHBIA B
cdhepy 1 OMUCaHHBIN 0KOJI0 cephl, cepa, BMMCaHHAsT B MHOTOTPaHHUK
VI TEJIO BPAIECHUS;

BBIUUCTSITH COOTHONIICHHWS MEXIY TUIOMIQJAsIMU TIOBEPXHOCTEH U
00BEMaMHM TTOJJOOHBIX TEJT;



n300paxaTh U3ydaemble (PUTYpBI, BBIMOJHITH (BBIHOCHBIC) IJIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, MHTEPHPETUPOBATh M MPeoOpa3oBbIBATh HHPOPMALIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemarb TeOMETPUYECKHME 3aJadyd Ha BBIYHMCIEHUE YIJIOB MEXKIY
OPSMBIMA M TUIOCKOCTSIMU, BBIUHUCICHHE PACCTOSIHUM OT TOYKH 0
IUIOCKOCTH, B 1I€JIOM, Ha TMPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO
MeTOo/a TIPH PEIICHUH;

CBOOOJIHO OIEPUPOBAThH TOHATHAMHU, CBA3aHHBIMU C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB W TeJ BpalleHUs MpU
napajyjieIbHOM TEepeHOCe, LEeHTPAIbHOW CHUMMETPHUH, 3€pKabHOMN
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSAMOU, IIpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUEHHUSI MHOTOIPAHHUKOB W TE€JI BpAILICHUS: CEUYEHUs
mwMHIpa (mapajuiesibHO U MEePIEeHIUKYIISIPHO OCH), CEYeHHs KOoHyca
(mapanenbHble OCHOBAaHUIO M MPOXOJSIINE YEPE3 BEPIIMHY), CEUEHUs
mapa;

UCIIOJIb30BATh METOAbl MOCTPOCHHSI CEUEHMIl: METOJ CIEI0B, METO]
BHYTPEHHET0 NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMEeTpUUeCKre (DAKTHI IS PEIICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
IIPUMEHCHHMS 3aJ1aHbI B SIBHOK W HESIBHOU G opme;

pemaTth 3aJayd Ha JOKa3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH H
HAXOXKJICHHE T€OMETPUYECKUX BEIUYHH;

IPUMEHATh MporpaMMHbIE CpeacTBa U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TMPH PEIICHUU CTEPEOMETPUUYECKUX
3a/1ay;

NPUMEHSTh TOJyYECHHbICE 3HAHMS Ha TPaAKTUKE: CpPaBHUBATb,
aHAJTU3UPOBATh M OLEHHUBATh pealbHble CUTyallMd, MPUMEHSThH
M3YUYCHHbIE TIOHATHUS, TEOPEMbI, CBOMCTBA B MPOIIECCE MOUCKA PEIICHUS
MareMaTudecku CchOpPMYJIMPOBAHHON  MPOOJIEMBbI, MOAECIHPOBATH
peanbHbIe CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIC



MOJEIN C MCIOJb30BAHUEM T'E€OMETPUUECKUX TOHATUHM U TEOPEM,
ammapaTta anreOpbl, peliaTh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HAXOKJIECHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb MPEACTaBICHU 00 OCHOBHBIX dTalax pa3BUTUSI TEOMETPHUM KaK
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMmblI Bcero Kontpoapueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypes!
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TJIOCKOCTEN B g
MPOCTPAHCTBE
4 [lepnieH TUKyYIAPHOCTD MPSMBIX U )5
IJTOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g IIOBTquHHe,o6o6nleHHeIICHCTeMaTH3auHﬂ 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Komrpoasnsre | Tpaxtuscckue (uudposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUM
3 O06BEM MHOTOTPAaHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 |
KPYIJIBIX Tel
6 JIBroxeHUst 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 )
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

TlousTis CTCPCOMCTPHU: TOUKA,
mpsiMasi, INOCKOCTh, TIPOCTPAHCTBRO.
OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE IJIOCKOCTH, TTApaJIICTbHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTHS: epeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsimMas ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTns: MNEPECCKAOIHNECH IIIIOCKOCTH,
nepeCCKarmurecs npsamMas U MmI0CKOCTb,
TOJIYIIPOCTPAaHCTBO

MHoTrOrpaHHHKH, H300paKeHNEe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB

MHororpaHHuKH, H300paxeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX




¢buryp, HeCyIeCTBYIOIUX 0ObEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cieactsus u3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TFIOCKOCTEN B TPOCTPAHCTBE.
O06o3HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHni mupaMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJyYeHHBIX MII0OCKOCTEH.
PackpamrBanue NoCTpOECHHBIX CEYEHUI
Pa3HbIMU LIBETaAMU

11

N3o0paxenne ceueHuni TMpaMuIbl,
Ky0a ¥ MPU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MepeceueHUs MOTYUYECHHBIX TUIOCKOCTEH.
PackpamBanue MocTpOEHHBIX CCUCHHIA
pa3HBIMU I[BETAMHU

12

N300pakenue ceueHuil mupaMu/ipl,
Ky0a ¥ MPU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
TepeceyeHus MOMyYSHHBIX MIOCKOCTEH.
PackpammBaHe moCcTpOSHHBIX CEUCHHIA
Pa3HBIMU [IBETaMU




13

N300pakenue ceueHuil mupaMu/Isl,
Ky0a ¥ PU3MBbI, KOTOPBIE TPOXOISAT
gepes ux péopa. M3zobpaxenue
[IepECEUCHUS MOJYYEHHBIX ITJIOCKOCTEM.
PackpammBanue NoCTpOEHHBIX CEYEHUI
pa3HbIMU LIBETAMU

14

Merton cneioB sl MOCTPOEHUS
CEUYEeHUN

15

Merton cnenoB Ui HOCTPOCHUS
ceyeHuil. CBOMCTBA epeceyeHu i
MPSIMBIX U INIOCKOCTEN

16

Merton crieoB 1Sl HOCTPOEHUS
ceueHuii. CBOMCTBA MEpECEUCHUI
NPSAMBIX U IIOCKOCTEN

17

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIlMCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEW U 3alKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenwuii B nupamue, Kyoe
o Tpém Toukam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh LIATOB
IOCTPOEHHUS

20

[TocTpoenue ceuenwii B nupamue, Kyoe




o Tpém Toukam Ha pébpax. Co3znanue
BBIHOCHBIX ‘ICpTe)KCfI " 3aIl1iCh II1aroB
MOCTPOCHHS

21

[ToBTOpenue mnanumerpun: Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.
[Tono6ue TpeyroabHIUKOB

22

[ToBTOopenue nmnannmerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX 4YepTexax. Mcropus
Pa3BUTHS TTITAHUMETPHUH U
CTEPEOMETPUHU

23

Kourpoasaas padbora "AKCHOMBI
p p
crepeoMmerpun. Ceuenus"

24

B3aumHoe pacnosoxkeHue npsmbix B
npoctpaHcTBe. CKpeluBaouInecs
npsivble. [Ipu3Haku cKpennBaomuxcs
npsmeix. [lapannenbHble npsMble B
MIPOCTPAHCTBE

25

Teopema o cylecTBOBaHUHM U
€MHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAHHOW MPSIMOH, IPOXOAAIIEH yepes
TOYKY MPOCTPAHCTBA U HE JIeKaIel Ha
JTaHHOM mpsiMoit. JlemMa o mepeceueHun
MapajuieIbHBIX MPSMBIX TIOCKOCTHIO

26

[TapannenbHOCTb TPEX MPSIMBIX.
Teopema o Tp€x mapaienbHbIX
npsMbIX. TeopeMa 0 CKpelBaroIInXCs




MIPSIMBIX

27

[TapannenpsHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICIHLHOTO
npoexktupoBanus. 300paxeHune pa3HbIx
¢buryp B napaiensHON IPOCSKIIH

28

[enTpanbsHas mpoekuus. Yroic
COHAIPaBJICHHBIMA CTOPOHAMHU. YTOII
MEXAY NPSIMbIMU

29

3amauu Ha I0Ka3aTeIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIE C
pacnonomeHHeM prIMI)IX B
MIPOCTPAHCTBE

30

[TonsTHA: MapaJyIENTbHOCTD NPSIMOI U
IJIOCKOCTH B mpocTpaHcTBe. [IpusHak
NapajuieIbHOCTH MPSMOM U MIIOCKOCTH.
CBolicTBa napauieIbHOCTH TPSIMOM U
IJI0CKOCTH

31

FeOMeTpI/ILIGCKI/Ie 3aJa44 Ha
BBIYHMCIICHHUE U 1O0Ka3aTCJILCTBO,
CBsA3aHHBIC C TApaJlJICJIbHOCTBIO ITPAMBIX
H INIOCKOCTEH B IMpOCTPAHCTBC

32

[TocTpoenue ceueHus, IPOXOASIIETO
yepe3 JAaHHYIO MPAMYIO Ha YEPTEXKE U
MapajuieIbHOTO ApYrou npssMoi. Pacuér
OTHOIIEHUN

33

HapannenLHaﬂ IMpoCKIUd, IPUMCHCHUC
IJIsL TIOCTPOCHUA CEUYCHUI KY63. u




napauienenumnena. CpoicTa
napajuieNienumne a U IpU3Mbl

34

[TapannensHblie mnockoctu. Ilpusnaku
MapajuIeIbHOCTH JBYX IJIOCKOCTEH

35

Teopema o napaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOJALIEH Yepe3 TOUKY, HE
MIPUHAUICKALYIO JAHHOW INIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBoiicTBa napaJyIeNbHbIX INIOCKOCTEN: O
MapajuIeIbHOCTH NIPSIMBIX IEPECEUECHUS
IIPU [IEPECEYECHUHN ABYX MMapalIeIbHBIX
IJTIOCKOCTEHN TpeThen

37

CBolicTBa napauieNIbHbIX MJIOCKOCTEM:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEX]Ty MapayljieIbHbIMU
IJIOCKOCTSIMU; O MepeceyeHUH NpsAMOii ¢
JBYMsI TTapaIIEIbHBIMU TJIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Iudaropa Ha
IJI0CKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA

40

CBoiicTBa Ky0a U MPsIMOYTrOJILHOTO
napajuieJienunea

41

Brrunciaenue qiuH OTPE3KOB B KY6C )51
IpAMOYT'OJIbHOM IapaJlJICJICIIUIICAC




42

IlepnieHIUKYIISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSMOM U
IIJI0OCKOCTH

43

[lepneHIUKyYISIPHOCTD NPSAMOU U
mnockocTH. [Iprusnak
MEPIEHIUKYISIPHOCTH MPSMOM U
IIJIOCKOCTH

44

TeopeMa o CyleCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMOM, MPOXOIAIIEN
4yepe3 TOUKY IPOCTPAaHCTBA U
MEPIEHIUKYISIPHON K TUIOCKOCTH

45

[InockocTu U neprneHAUKYIsSIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAaX

46

[TnockocTu U neprneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

47

[lepnieniuKynsap 1 HAKIOHHAS.
[TocTpoenue nepneHIuKynsapa u3 TOUYKU
Ha IPSIMYIO

48

[lepnieniuKynsAp 1 HAKJIOHHAS.
[TocTpoenue nepneHIuKynspa u3 TOUKu
Ha IPSIMYIO

49

TeopeMa o0 TpEX nepHeHAUKYIsIpax
(npsimast u oOpaTHast)

50

Teopema o Tpéx nmeprneHAnKyIsIpax
(npsimast u oOpaTHast)




Yron Mmexay CKpelBatoIMMUCS

51
MPSIMBIMU
[Touck neprneHIuKyISIPHBIX TPSIMBIX C

52 MTOMOIIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

55 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummMeTpus B MPOCTPAHCTBE

56 OTHOCHUTEIIbHO MIockocTu. [TnockocTu
CUMMETpHU B MHOTOTPaHHUKAX

57 [Ipu3Hak neprneHauKyIIpHOCTH TPSAMOMA
U IJIOCKOCTH KaK CIEACTBUE CUMMETPUU

58 [IpaBusIbHBIE MHOTOTPAHHUKU. Pacyér
pPacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUYKHU J0 INIOCKOCTH
CriocoObl ONYCTUTH MEPIIEHANKYSPHI:

60 CUMMETpHS, CABUT TOUKH I10
NapajuieJIbHON IPSMOU

61 CaBur no HenapajuienbHON IPSIMOH,

HU3MCHCHUC paCCTOHHHP’I




62

KonTtponsHas padora "B3anmuoe
pAacIOJIOKEHHUE MPSIMBIX U INIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: yroyu Mex 1y NpsAMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

['eomeTprueckre METOIbI BBIYACICHUS
yrila MEXy NPSIMBIMHU B
MHOT'OIpaHHUKAaxX

66

JByrpanueiii yroj. CBOMCTBO
JUHENHBIX YTJI0B ABYTPAHHOTO yria

67

[TepnieHUKYIISIpHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIICHIUKYIISIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MePIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

69

[IpsiMoyrombpHbII Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IPSIMOYTOJIBHOTO
napasiesienumnesa

70

TeopeMa 0 AUaroHaJi npsMoyroJibHOTO




apajiiejacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpriecKue U MPUKIaIHbIC
3a7a4M, CBSI3aHHbIE CO B3aNMHBIM
PAacCIOJIOKEHUEM MPSAMBIX U TIOCKOCTH

72

[ToBTOpEHME: CKpenMBaOIKECs
MPpAMBIC, MapaJICIIBHBIC IJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'PaHHHUKAaX

73

[Tapa mapayenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOLIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

Paccrosnue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH

75

Brrunciienue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO IEPIICHIUKYISIPHOM
IJI0CKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JIs1 TPEXTPAHHOTO yIiia

77

DnemMeHTHI chepuuecKoil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTtposneHast padota "Yrisl u
paccrosHus"

79

CI/ICTeMaTI/IBaI_[I/IH 3HAHUM




"MHOTOrpaHHUK U €r0 3J€MEHTHI"

IInpamua. Bunael nupamua.

80 1
[IpaBuibHas nupamMuia

31 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. |
[IpaBunbHas npusma

2 [IpssMoit mapaienenunen, |
MPSIMOYTOJIbHBIN Napajuienenunesn, Kyo

23 Brinmykisie MHOTOTpanHuku. Teopema |
Ditnepa
Brimykneie MHOTOTpanHuKH. Teopema

84 Diinepa. [IpaBunbHBIC U 1
TOJTYTIPaBUIIbHBIE MHOTOTPAaHHUKHU

25 KonTtponbHas padoTa |
"MHororpaHHuku"

26 [TonATHE BEKTOpPA HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMma BEKTOpPOB 1

88 Pa3HocTh BEKTOPOB 1

89 [IpaBuino napannenenunena 1

90 YMHOKEHUE BEKTOPA HA YUCIIO 1
Pa3noxxenue Bektropa o 0azucy Tpéx

91 BEKTOPOB, HE JIeXkKAITUX B OJHOMN 1
MJIOCKOCTH

92 CkansipHo€ Mpou3BeICHUE 1

93 Brluucnenue yria Mex1y BEKTOpamu B 1




MIPOCTPAHCTBE

94 [Ipocreiinue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiinue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1
98 O060061eHre u cucTeMaTu3alus 3HaHun 1
99 O06001eHre U cucTeMaTu3alus 3HaHu| 1
100 Hrorosas koHTposbHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O060061eHre U cucTeMaTu3alus 3HaHun 1

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
[ToBTOopenue temsl "KoopauHatsl
1 BEKTOPA HA IIJIOCKOCTH U B 1
MIPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkanspHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beruncnenue yria 1
MEXI1Yy BEKTOpaMH B TPOCTPAHCTBE"
[ToBTOpenue Temsl "YpaBHEeHHE
4 NPAMOM, MPOXOASAIIEH Yepe3 Be 1
TOYKH"
5 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
€KTOPHOE NPOU3BEICHHE
7 B 1
g JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMHUPOBAHKE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE |
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKUE METOBI pacuéTa yria 1




MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

AHaTUTUYECKHUE METOIbI pacyéTa yria

11 MEX1Y IJIOCKOCTSIMU B
MHOTOTI'pPaHHUKAX

12 @opmyita pacCTOSIHUSA OT TOYKH J10
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxpaeHnue paccTosiHui OT TOYKHU 10
IJIOCKOCTH B KyOe

14 HaxoxaeHue pacctosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUIILHON MTUPAMUJIE

15 KonTtponbHas pabota "Ananuruyeckas
reomeTpus"

16 CeyeHyst MHOTOTPAaHHUKOB:
CTaHapPTHBIE MHOTOTPAHHUKH

17 CeyeHrst MHOTOTPAHHHUKOB: METOJL
CIIEI0B
CeyeHyst MHOTOIPAaHHUKOB:

18 CTaHJAPTHBIE TUNIOCKOCTH, IEPECECYCHHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenpHble NPsAMBIE U IUIOCKOCTH:
HapajlIeJIbHbIE CEYCHUS

20 [TapannenpHble NPsAMBIE U IUIOCKOCTH:
pacuér OTHOIICHUN
[TapannenpHble NIPsAMBIE U TUIOCKOCTH:

21 YTIIbI MEXKY CKPEIMBAIOIUMHUCS

psAMBIMHA




22

[lepnieHquKyIIsIpHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
NEPIEHIUKYISIPHBIX INIOCKOCTEN U

MIpsAMBIX, CHAMMETPHUH MHOT'OI'PaHHUKOB

23

[lepnenuKysipHbIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIIpax

24

[IepnenuKynsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUTUH B
MHOT'OTpaHHUKAX

25

[ToBTOpEHME: momaan
MHOTOYTOJILHUKOB, ()OPMYJIBI JISI
TJIOIAIeH, COOOpaKeHHMS O 100Us

26

[ToBTOpeHue: mwiomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJIOIA IeH, COOOpaKeHHS IO 100US

27

[ToBTOpEHUE: TUTOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
IJI0IIA IeH, COOOPaKEHHMS T0100Us

28

[lnomany ceyeHuit MHOTOTPaHHUKOB:
TIJIOIIA I TTIOBEPXHOCTEM, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHHS 1101001

29

[Tnomaay cedyeHnit MHOTOTPAaHHUKOB:
TJIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpakKeHHsI 1T0100Us

30

KonTtponeHas padota "[loBTopenue:




MHOTOTPaHHUKH, CEUEHUS
MHOTOTpPaHHUKOB"

O061BéM Tena. O6beM MPSMOYTOIBLHOTO

31 napajuiesenunesaa

0 3anaun 00 yaBOCHHH Ky0a, O
KBaJ[patype Kyba; 0 TPUCEKIIUH yria
CrepeomeTpuiecKue 3a/1au,

33 CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIFHOTO TMapasuIeNIeIIUIIe /1a
[Ipuknagaeie 3a1a9n, CBSI3aHHBIE C

34 BBIYUCIICHUEM 00BEMA
MPSIMOYTOJIFHOTO TapajuIeIeIIUIIe /1a

35 O06BEM TIPSIMOI TPU3MBI
CrepeomeTpuyecKkue 3a1auu,

36 CBSI3aHHBIE C BHIYHCICHUEM 00BbEMOB
NPAMOUN MPU3MBI

37 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI
Boruncnenue 00bEMOB TN ¢ TOMOUIBIO

38 onpenenéuHoro unrerpaia. O0beém
HAKJIOHHOM TPU3MBI
Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpenenéuHoro unrerpaia. O0bém
MU PAMH/IBI

40 dopmyna 00bEMa MUPaAMHUIBL.

OTtHoleHne 00bEMOB TUPAMU] C




o0ImMM yriom

41

dopmyna 00bEMa MHPaAMHUIBL.
OtHolIeHNE 00BEMOB TUPAMH]T C
o0mmmM yriom

42

CrepeomeTpuiecKue 3a/1auu,
CBsI3aHHBIE C 00OBEMAMU HAKJIOHHOM
MIPU3MBI

43

CrepeomeTpuiecKue 3a/1auH,
CBsI3aHHbIE C 00bEMaMU TUPAMU/IBI

44

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM
HAaKJIOHHOHN IIPU3MBI

45

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM TTUPAMUJIBI

46

[Ipumenenne 00bEMOB. Beruncnenue
PaccTOsHUA 10 TIOCKOCTH

47

Kontponbhas padota "O0bEM
MHOTOrpaHHuKa"

48

HunuHapudeckas TOBEPXHOCTb,
oOpa3ymolne MUINHIPTIECKON
MMOBEPXHOCTHU

49

Hunungp. Ipsamoit KpyroBoi HUIUHAP.
[1nomaas MOBEPXHOCTH LUIMHAPA

50

Konnyeckasi moBEpXHOCTb,
oOpa3ymoiire KOHUIeCKOU
nosepxHocTu. Konyc




51

CeucHue KOHYCa IIJIOCKOCThIO,

HapaJIHeHBHOﬁ IIJIOCKOCTH OCHOBaHHUA

52

VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUYEHHBIX KOHYCOB

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOW MTOBEPXHOCTH KOHYCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJTHOW MTOBEPXHOCTH KOHYCa

55

CrepeomeTpuyecKHe 3a/1ayu Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW NWIIMH]IPA,
KOHYCa

56

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
MOCTPOCHHUEM CEUCHHH WIMHPA,
KOHYyca

57

HpI/IKJ'IaL[HBIG 3aJa4u, CBA3aHHBIC C
TUJIMHAPOM

58

HpI/IKJ'IaL[HBIG 3aJa4u, CBA3aHHBIC C
TUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cepsl u mapa ¢

miockocThio. Kacanue mapa u chepsl

IUIOCKOCTBI0. By u n3o6paxenue
mapa

61

[Tepeceuenue cepsl u mapa ¢




wiockocTero. Kacanue mapa u cdepst
IJI0CKOCThI0. By u n3o0pakenue
mapa

VYpasaenue chepsl. [Tnomans chepst u

62 . .
e€ vacteit

63 Cummetpus cdepsl 1 mapa
CrepeomeTpuiecKkue 3a1a4 Ha

64 JI0Ka3aTeJIbCTBO U BHIYHMCIICHUE,
CBsI3aHHbIE CO chEepoi U 1IapoM,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO
CrepeomeTpuyecKHe 3a/1auyu Ha

65 JI0Ka3aTeNIbCTBO U BHIYHCIIEHUE,
CBsI3aHHbIE CO chepoi U MapoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66 [Ipuknanueie 3a1a4u, CBSI3aHHBIE CO
ctepoil u mapom
[ToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIE [1000US

68 Pa3znuunble KOMOMHALIMY TeI BpallleHus
Y MHOTOTPaHHHUKOB

69 3agaun no Teme ""Tena U MOBEpXHOCTH
BpaieHus"

70 3agaun o Teme "Tena U MOBEPXHOCTH
BpaueHus"

71 KonTposneHas padota "Tena u




IIOBEPXHOCTHU BpalieHus"

72

O6bém mumuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApa

73

Brrunciienne 0065EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uurterpaiga. Oopém
KOHyca

74

TTmomam OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BEIYHUCIEHHEM 00BEMOB
LUIAHIPA, KOHyca

76

[Tpuknagasie 3agaun mo Teme "OObEMBI
Y TUIONIa¥ TOBEpXHOCTEH Ten"
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OO0BEM 11apa U IapoBOTO CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
cdeprl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3agaun 1Mo Teme "OObEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
I01a b0 cepbl. COOTHOMICHUS
MEXy IUIOIIAIIMU TIOBEPXHOCTEH U
00BbEMaMM IO TOOHBIX TEIT

79

[TogoGHbIE Tena B IPOCTPAHCTBE.
N3menenne 06bEMa npu mo100uu.




CrepeomeTpuieckue 3a/1auu,
CBSI3aHHBIE C BEIYUCIIEHUEM 00HEMOB
TEJI ¥ TUIOIIA/IeH TIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX TN

81

JIBM>KEHUs MpOCTPaHCTBA.
OtobOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢uryp. O6mue cBONCTBa IBUKEHUN
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Buael 1BukeHMIN: TapauienbHbII
MEPEHOC, LICHTPaJIbHAsI CHMMETPUS,
3€pKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPAMOU

83

[IpeobOpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHE JTBUKCHUS
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KontponbHas padota "BekTopsl B
npocrpancrae"
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O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUI:
"[TapannenbHOCTh NPSAMBIX U
IJIOCKOCTEN B MpocTpaHcTBe"

87

Ob6o6maromiee noroperue 11 noHsTuit
1 METOJIOB Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMAaTU3aLMsl 3HAHU:




"BexTopsl B npocTpaHcTBe"
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Ob6o6maromee moroperne 11 moHsTuit
1 MEeTOJIOB Kypca reometpuu 10—11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUHN:
"BexTopsl B npocTpaHcTBe"
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O6o61maromniee noproperue 11 nonsiuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMATH3aINs 3HAHUHN:
"O6beM MHOTOrpaHHUKa"

90

O6o6maromniee noproperue 11 nonsituit
1 METOJ0B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O06BeM MHOTOTpaHHUKA"
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O6o6matomee moBropeHue 11 moHsTHIA
U MEeTOJI0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTEMAaTH3aIsl 3HAHUIL:
"[mommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibix Ten"
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O6o06matomee nmoBropeHue 11 moHsTHIA
U METOJI0B Kypca reomeTpun 10—11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUI:
"[Tmommaamu MOBEpXHOCTH U OOBEMBI
KpyTJbIx Ten"
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Hrorosas koHTposbHasA paboTa

94

Hroropas KOHTPOJIbHasA pa60Ta

95

[ToBTOpEHue, 06001mEeHNE U




CUCTEMAaTU3alus 3HaAaHUN
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
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Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX WHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
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Hcropus pasBuTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pazBUTHS CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BuUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJOT Uil

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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