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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpus sBnsieTcss ogHUM 3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHusA, TakK Kak OO0ecrne4YrBaeT BO3MOXKHOCTh HM3yUEHHUS
OUCIMIUIMH ~ ©CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W TPEAMETOB
ryMaHUTapHOTO uKia. [IocKoIbKy JOruueckoe MbIUIeHHe, (HOpMUPYEMOE TTPU
U3YYCHUU  OOYyYarOIIMMHUCSA  TOHSATHUHHBIX  OCHOB  T'€OMETpPHH,  IPHU
J0Ka3aTebCTBE TEOPEM H MOCTPOCHHUH IIETIOYKH JIOTHUECKUX YTBEPXKICHUH MpHr
peIIeHNU TEOMETPUUYECKUX 3a7a4, YMCHHE BBIJIBUTATH U OMPOBEPTaTh TUIOTE3bI
HETIOCPEACTBEHHO MCIIONB3YIOTCS MPU PEIICHUH 33]ad €CTECTBEHHO-HAyYHOI'O
I[IUKJIa, B YACTHOCTH (PH3UYECKHX 3a7ad.

Ilenb ocBoeHus mporpammbl ydeOHoro Kkypca «l'eomerpus» Ha
yrOIyOJIEHHOM ~ ypOBHE —  pPa3BUTHE  WHAMBHIYAIbHBIX  CIIOCOOHOCTEH
OO0yJaronnXxcss MpPU HM3YYCHUH TEOMETPUH, KaK COCTaBJISIONICH TpeaMEeTHOU
obmactn «MaremaTuka W UHPOpPMATHKa» uepe3 obecreueHHue BO3MOKHOCTH
NpUOOPETCHHUS W HCIIOJIb30BaHUs OoJiee TITyOOKHX T€OMETPUYCCKUX 3HAHHHA U
ACUCTBUN, CHENU(UIHBIX TEOMETPUH, M HEOOXOIMWMBIX [UJIsl YCIEITHOTO
npodeccHoHaNbHOTO  O0pa3oBaHMs,  CBA3AHHOTO C  HCIOJb30BAHHEM
MaTEeMaTHKH.

[TpuopuTeTHRIMU 3a7jauaMHi Kypca T'€OMETPUHU Ha YrIIyOJIEHHOM YPOBHE,
pPaCHIMPSIONIMMY U YCHIIMBAIOIMIMMU Kypc 0a30BOT0 YPOBHS, SBISIFOTCS:

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

(¢opMHpOBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (UTYpax Kak o
BKHEHIINX MAaTeMaTHYECKUX MOJEIISX, TO3BOJISIONIUX OMUCHIBATH U M3y4aTh
pasHble SIBIICHUS OKPYXAIOIIEr0 MHpa, 3HAHUE IOHATUHHOIO ammapara o
pazzaeny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpUH;

¢opMupoBaHHEe  yYMEHHUS ~ BIaJeTh  OCHOBHBIMH  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX U UX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
GopMyn U yMeHHE UX NPUMEHATb, YMEHHUS JOKa3bIBaThb TEOPEMbl U HaXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

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

dopmupoBanue MOHUMAaHUS BO3MOKHOCTH AKCUOMAaTHUYECKOTO
MOCTPOEHUSI MaTeMaTUYEeCKUX Teopuil, (OopMUpPOBaHWE TOHUMAHHS POJIH
aKCMOMATHKH TIPH MPOBEICHUHN PACCYKICHUM;



dbopMupoBaHuEe yMEHUS BIAJETh METOJaMU JOKA3aTEIbCTB U aIrOPUTMOB
pelieHus, yMEHUs: UX MPUMEHSTh, MPOBOJAUTH JI0Ka3aTeIbHbIE PACCYKICHUS B
XO0Jle peILICHUs] CTEPEOMETPUYECKUX 3a7ad U 3aJa4 C [PaKTUUYECKUM
cojepkanueMm,  (opMupoBaHHME ~ TPEACTaBICHUS O  HEOOXOJUMOCTHU
JI0OKa3aTebCTB TMPU OOOCHOBAHMM MAaTEMaTHYECKUX YTBEPKIACHUU U POJIHU
aKCMOMATHKH B IPOBEICHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUICKTYallbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN oOydJaromuxcs, [I03HaBaTEILHON AKTHUBHOCTH,
UCCJIEOBATEIBCKUX YMEHHUM, KPUTUYHOCTH MBIIIUICHUS, UHTEpPECa K U3YUYCHHIO
T€OMETPHH;

dbopmupoBaHue (b yHKITMOHATBHOM IPaMOTHOCTH, peeBaHTHOM
TEOMETPUHM: YMEHHSI Paclo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TOHATHH,
O00OBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX J>KU3HEHHBIX CUTYyalUsX U TpHU
U3YYEHUU JPYTruX Yy4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJICIUPOBAHUS pEaJbHBIX CUTYyallUid, WCCIEOBAHUS
MOCTPOSHHBIX MOJICJICH, HHTEPIPETAIIMHU TTOJYYEHHBIX PE3YJIHTaTOB.

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

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «YMETh OMEPHPOBATH
HNOHSTUSIMU», PEICBAaHTHBIMU F€OMETPUU Ha YriyOJIEHHOM YpOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJIepKaTeIbHBIM JIUHUSAM Y4eOHOTO Kypca,
a ¢GopMHpOBaHUE JIOTHUECKHMX YMEHUN pachpenenseTcss HE TOJbKO IO
collepKaTelbHBIM ~JIMHUSM, HO HW 10 TojmaM oOydenus. ConepkaHue
o0pa30oBaHusA, COOTBETCTBYIOI[EE TPEIMETHBIM pe3yjbTaTaM  OCBOCHUS
®enepanbHO paboyeill MporpaMmbl, paclpeleNEHHBIM 0 rojaM O0y4YeHus,
CTPYKTYPHPOBAaHO TakuM  0O0pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHAIBHBIM BOTIpOcaM oOydJaromuecss oOpamainch HEOJTHOKPATHO. DTO
MO3BOJIIET OPraHW30BaTh OBJIAJICHUE TE€OMETPUUYECKUMH TMOHATUSIMU H
HaBbIKAMHU TIOCIJIEIOBATENIbHO W IOCTYNATENIbHO, C COOJIOECHUEM MpPUHIHUIIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAHWA BKIOYaTh B OONIYI0O CHUCTEMY
T€OMETPUYECKUX MPEACTABICHUI OOyUYarONIUXCS, pACIIUpss W Yriyounss eg,
o0pa3yst IPOYHBIE MHOXKECTBEHHBIE CBSI3H.

[lepexon kK M3y4eHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycinoBus it guddepeHnmanyi  0OydeHHs, TOCTPOCHUS
WHJMBUIYaJbHBIX O00pa30BaTENIbHBIX MPOrpamMM, OOECHEUYUTh YriayOJEHHOE
M3YUYEHHUE T€OMETPUHU KaK COCTaBIISIIONIEH yueOHOro nmpeamera «MaTeMaTukay;



MOATOTOBUTH OOYYAIOLIMXCS K MPOJOJIKEHUIO U3YyYEHUS MAaTEMAaTHUKH C
yu€TOoM BbIOOpa Oyayiieit mpodeccun, odecrneunBasi MPEeMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHanbHBIM 00Pa30BAHUEM.

Ha wu3yuenue yudeOHOro kypca «l'eomeTpusi» Ha YIiIyOJIEHHOM YpOBHE

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUS cTepeoMeTpud. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne OpsIMbIX B NPOCTPAHCTBE: IEpeceKarolnecs,
napajuieJIbHble W CKpeIIMBAaroOIIMecCss MpsMble. [Ipu3Haku CckpemumBaromumxcs
npsaMbiX. [lapamnenbHOCTs TPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napajuieibHble TPSAMBIE B MPOCTPAHCTBE, MNAPAICIBHOCTh TPEX MPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIBHOE
npoeKTUpoBaHue, u3zoOpaxenue Quryp. OCHOBHBIE CBOMCTBA MapajyieIbHOTO
npoektupoBanusd. M3o0paxkenue ¢uryp B mapamieqbHOM MPOEKIUU. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTOJd MEXAY MNPsIMBIMH B TMPOCTPAHCTBE.
[TapamienbHOCTh ~ IUIOCKOCTEH:  MapajulesibHblE  TUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocTeifine mnpocTpaHCTBEHHBIE (GUTYpHl Ha
IJIOCKOCTH: TETPa’Ap, Mapajuiesienune]], HOCTPOEHUE CEUCHU.

[lepnieHAUKYJISIPHOCTD IPSIMOM U MJIOCKOCTH: MEPIIECHANKYISIPHBIE TTPSIMbIE
B IIPOCTPAHCTBE, MPSIMbIE MApAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
IPU3HAK TMEPIEHAUKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISIPHON MJIOCKOCTH. OpTtoronansHo€ MIPOEKTUPOBAHHUE.
[lepnieHauKyNIslp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM [0 IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 IUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[lepneHAUKYIAPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
mIockocTenl. Teopema o TpEX MEPIEHAUKYIIIpax.

YTIiabel B IPOCTPAHCTBE: YIOJl MEXKAY MPSMON U IJIOCKOCTBIO, J1BYTPAHHBIN
yIoJ, JIMHEUHBIA yroJl JBYTPAHHOrO yrila. TpEXrpaHHbIA WU MHOTOTPaHHbBIC
yribl. CBOMCTBA IUIOCKUX YIJI0B MHOTOrpaHHoro yria. CBOMCTBa MIIOCKUX H
JBYIPaHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCUHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buapel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrOorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsMas W HAKJIOHHAsS TPHU3MBI, OOKOBas W TMOJHAs TMOBEPXHOCTH
npusMebl. [lapannenenunesn, npAMOYTroJIbHBIM MapajjIeienune] U €ro CBOMCTBa.
Kparyaiimime mnyTh Ha MOBEpXHOCTM MHOIOTpaHHUKa. Teopema Diinepa.
[IpocTpancTBennass teopema Iludaropa. Ilupamupa: n-yrojbHas nupamuja,



npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
[paBWIbHOU NupaMubl. [IpaBuibHbBIE MHONOTPAHHUKU: NPABUJIbHAA NIpU3MaA U
[IpaBWIbHAs NUpaMuAa, IIpaBWIbHAs TPEYrojbHAs INHUpaMUAa U IPaBUIBHBIN
TeTpa’ap, kyO. [IpeacraBieHre O NpaBUIBHBIX MHOTOTPAaHHUKAaX: OKTAdIp,
JNOACKadAp U UKOCADIP.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIbl.
[Inomaas OOKOBOW MOBEPXHOCTH W MOJHOW TMOBEPXHOCTU MPSAMON HPHU3MBI,
IUIoNIalb OCHOBAaHUW, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMOM MNPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTU MPABHIBHOM TMHPAMUIBI,
Teopema O IUIOIIAAN YCEUEHHOU MTUPAMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CHMMETPUM MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsI B NPaBUIBHOM MHOTOIPaHHUKE: CUMMETPUS
napajulesenurneaa, CUMMETPUs MPAaBUIIBHBIX IPU3M, CUMMETPHUS IPABUIBHOU
nUpamMubl.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOpP, JAJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHI KOJUJIMHEAPHBIE, COHAIIPABJICHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBICHHbIC BEKTOpbl. PaBEHCTBO BEKTOpOB. JIEMCTBUA C BEKTOpaMU:
CJIO)KEHHME U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXKCHUE
BeKTOpa Ha 4ucino. CBONCTBA CJOXKEHUs BEKTOpOB. CBOWMCTBA yMHOXKEHUS
BeKTOpa Ha yucno. Ilonmarne komrutaHapuele  BekTOpbl.  IIpusnak
KOMILUIAHApHOCTU TPEX BekTOopoB. [IpaBmwino napamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa II0 TPEM HEKOMIUIAHApHBIM BeKTOpam. IIpsMoyroibHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTtopa. CBsA3b MEXAY
KOOpJAMHATAMU BEKTOpPA M KOOPAMHATAMM TOYEK. YIOJ MEXKIY BEKTOPAMH.

CkansipHOoe IPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[loHssTHS: UMIWHAPUYECKAs TOBEPXHOCTh, KOHUYECKAsi IMOBEPXHOCTb,
chepudeckass TOBEPXHOCTh, 00pa3yrolIve MoBepxHOcTel. Tema BpareHus:
MWINHAP, KOHYC, YCEYEHHBIM KOHYC, cepa, map. B3ammHoe pacmonoxkeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cepe. M3o0paxenue Tten
BpaIieHus Ha riockoctu. Pa3BépTka munuHapa u koHyca. CummeTpusi chepsl i
mapa.

O0béMm. OcHoBHbIE CcBoiicTBa 00BEMOB Ten. Teopema 00 oO0BEME
MPSMOYTOJIFHOTO Tapayuienenunena u ciaeAcTBus u3 He€. OO0bEM mpsMor u



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

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHHUKOB. Ilpu3ma, BnucaHHas B
UWIMHAP, ONUCaHHAas OKojo IwiuHapa. llepeceuenue cdepbl um mapa c
mockocThio. Kacanue mapa u chepsl mnockocTbio. [loHsITHE MHOrOrpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, chepbl, BOIMCAHHOW B MHOTOIPAHHHMK WU TEJO
BpallICHMUS.

[Inomaas MOBEpXHOCTU HUJIMHIPA, KOHYCA, MJIOMAab cPepbl U e€ JacTei.
[lonobue B mpoctpanctBe. OTHOLIEHHE OO0BEMOB, IUIONIAJECH MOBEPXHOCTEH
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 OCHOBAHUIO M TIPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHUs Iuapa,
METOJIbI  TIOCTPOCHHMSI CEYEHHMiI: MeTOJ  CJENOB, METOJ BHYTPEHHETO
POEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYIEH MIOCKOCTH.

BekTopsbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpocTtpancTBe. Omnepauuu Haja BekTopamH. BekTopHoe
YMHOKE€HUE BEKTOpoB. CBOICTBa BEKTOPHOro yYMHOKEHHs. lIpsimoyronbHas
cucTeMa KoopAauHaT B mnpoctpaHcTBe. KoopauHatel BekTopa. PaznoxeHue
BekTOopa 10 ©0Oasucy. KoOopaWHATHO-BEKTOPHBIM METOJ TMPU PCIICHHUH
r€OMETPUYECKHUX 33/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: nmpoctpanctea. OtoOpaxkeHus. [[BuxkeHuss 1 paBEeHCTBO QUTYD.
OO6mue cBoiicTBa JABWKEHWM. BUIBI JBWXCHUHN: NapaJieIbHBIA TEPEHOC,
LEHTpalbHasl CUMMETpHUS], 3€pKajbHasi CUMMETPHs, IMOBOPOT BOKPYT MPSAMO.
[Ipeo6pazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IHINIAHUPYEMBIE 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
AKTUBHOI'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOLIECTBA, MPEACTABICHHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTY]P, SIBJICHUH,
npoueayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMNPOCHl U JPYroe), yMEeHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C WX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKON TpaKJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEGHHOCTHOE OTHOIIICHUE
K JIOCTIKCHHMSIM POCCHUHUCKHX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJB30BAaHUE ATUX JOCTUKEHHH B JPYTrUX HayKaX, TEXHOJOTHSX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapo/Ja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TOBEICHUSA,
CBA3aHHOIO C [MPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATEIIbHOCThIO YYEHOTO0, OCO3HAaHWE JIMYHONO BKJIAJa B IOCTPOEHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MATEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, pelLIeHuH, pacCyXJIeHUH,
BOCIIPUUMYHBOCTh K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAaHUS B
WHTEpEecax 3J0pOBOTO H 0Oe3omacHOTO o0pa3a JKHW3HH, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (3I0pPOBOE NUTaHUE, COaTaHCUPOBAHHBIM
PEXUM 3aHATUN W OTIbIXA, PETyJsspHas (pu3ndeckas aKTHBHOCTH), (DU3UIECKOE
COBEPIIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TpynoBoe BocniuTaHue:



TOTOBHOCTh K TpYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cpepaMm  Npo(EeCCHOHATBHON  AESTENbHOCTH, CBA3AHHBIM C
MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEW KU3HU, FOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYphl, MOHUMAHHUE BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa  COCTOSHUE MPUPOJHOM U
COLIMAJIBHOM Cpellbl, OCO3HAaHHWE TIJIO0ANTBHOIO XapakTepa 3KOJOTHYECKHUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTUUYeCKUX 3HAHUM JIJIs pelieHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAaHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAKTHKW, T[OHWMaHUE
MaTEMaTUYECKOM HAyKH Kak c(epbl YeOBEUYECKOW AESTEIbHOCTH, JTAINoB €€
pa3BUTHA M 3HAYMMOCTH JUIsl Pa3BUTUSl LUBUJIIM3ALMU, OBJIAJICHUE S3bIKOM
MaTeMAaTHUKA M MaTeMaTU4YEeCKOW KyJIbTypOW KaK CpPEACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYHIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aeicTBuA:

BBISIBIIATh U XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMaTHYECKUX
OOBEKTOB, TIOHSATHM, OTHONIEHUH MEXAY TIOHATHAMH, (HOPMYIUPOBATH
ONPEJICIICHUS TMOHSITHH, YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
KiaccupuKaIlui, OCHOBaHUSA [JI1 OOOOIEHHWS W CpPaBHEHHS, KPUTEPUU
MPOBOJMMOTO aHAIN3a;

BOCIIPUHUMATH, (OPMYIMPOBATH U  MNPeoOpa3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH ~ MAaT€MaTHUYECKHME  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
MPOTHBOpEUHs B (haKTaX, JAHHBIX, HAOFOJACHUSAX U YTBEPKICHUIX, ITPEIaraTh
KPUTEPUU JJIs BBISABICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHI;



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

MIPOBOJUTH CaMOCTOATENIbHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEP)KJIEHUN (MpsIMbIE W OT MPOTHUBHOIO), BBICTPaMBaTh apPryMEHTALHIO,
NPUBOJIUTh TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CYXKIEHUS U BbIBOJIbI;

BbIOMpaATh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA ¢  YYETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
(GopMynupoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UICKOMOE U JaHHOE, (JOPMHUPOBATH THIOTE3Y, apTyMEHTUPOBATh
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa,
ABJICHUS, TIPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIMPOBATH 0O0OIIEHNS U BBIBOJIBI 110 pE3yJIbTaTaM
NpOBEAEHHOTO HAOIOJCHUs, MCCIEI0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M OO0OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE DPAa3BUTHE IPOLIECCA, a TAKXKE BBIIBUraTh
HPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumei:

BBISIBJIATH Je(pUUUTHl UH(OPMALMU, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U JIJISl PELICHUS 3a1a4u;

BBIOMpaTh  MH(QOpPMALMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CHUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATH HH(GOPMALUIO
pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHHUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INYHbIX (HopMax,
WJLTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEXKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUSA
Oo0wenue:
BOCIIPUHUMAThL M (OPMYJIHMPOBATH CYXKJIEHHSI B COOTBETCTBHH C
YCJIOBUSIMH M LEISIMU OOLIEHUSI, ICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
3a/1a4yu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npoOeMbl, pelaeMor 3aJadyd, BBICKA3bIBaTh MJIEHU, HAlEJICHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMM JPYTUX YYAaCTHUKOB
auanora, OOHapyKUBaTh pa3IMYUe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(GopMynHpOBaTh Pa3HOTIIIACHS, CBOM BO3PAKEHUS;

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

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEIOUPATh CIIOCO0 peIICHHS
C y4€TOM HMEIOUIUXCSA PECYpCcOB U  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApPHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAaITIH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

BJa/JI€Th HABBIKAMHM IIO03HABATENBHOW pedJeKCUd KaK OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipoliecca U pe3ysbrara
pElIeHHs] MaTeMaTHYeCKOM 3a/1auu;

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

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSAM, OOBSCHATH
OPUYUHBI  JTIOCTIDKEHHMSI WM HEIOCTH)KEHHUS Ppe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh ONMINOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEJIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  IPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOW JEATEIBHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIbl paboOT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThl (00CYKaeHUSI, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMbI» W HWHBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPJAMHUPOBATh CBOW JEUCTBUSI C APYTUMHU Wi€HaAMU KOMaH/bl, OICHUBATH



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

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO OIMEpPUPOBATh OCHOBHBIMH TOHSTHSIMH CTEPEOMETPUU TIPU
pEIICHNY 3a7a49 U MPOBEICHUH MaTEeMAaTHYECKUX PACCYKICHUH;
NPUMEHSTH aKCHOMBI CTEPECOMETPUU U CIICACTBHUS U3 HUX IPU PEUICHUU
TeOMETPUYECKUX 3a]1aY;

KJIaCCU(UIIMPOBATH B3AaMMHOE PACIIOIOKCHUE TIPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, MPSAMBIX U TIIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C yrjaMd B
NPOCTPAHCTBE: MEXKY MPSAMBIMH B IPOCTPAHCTBE, MEXKIY MPSIMOH U
TUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;
CBOOOJHO pacro3HaBaTh OCHOBHBIC BBl MHOTOI'DAHHHKOB (IIPU3Ma,
UpaMuIa, MPSMOYTOJIbHBIN Napasiiesenumne, Kyo);
KJaccu(UuIUpoBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHUS IS
KJaccuuKaImy;

CBOOOJHO ONEpPUPOBATH TMOHSATHSMHU, CBA3AHHBIMH C CEUECHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBIMIONHATh ~ TapajulelibHOe,  IEHTpajJbHOE W OPTOrOHAIBHOE
NPOEKTUpOBaHUE (UTYp Ha TIUIOCKOCTh, BBIMOIHATH H300paX)EHUS
¢buryp Ha IJI0CKOCTH;

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

BBIUUCTSATh TUJIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
MUPaMHIa), TEOMETPUIECKUX TEJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OTMEpUPOBaTh MOHATUSMHU: CHUMMETPHUS B TIPOCTPAHCTBE,
IIEHTP, OChb U IUIOCKOCTb CHMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETpPUH (PUTYPHI;

CBOOOJTHO OTMEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM W
KOOpJIMHATAM B IIPOCTPAHCTBE;

BBITIONHSATH JICHCTBUS HAJl BEKTOPaMU;

pemarh 3a7add Ha JI0Ka3aTeIbCTBO MATEeMAaTHYECKUX OTHOIICHUH W
HAXO0XJCHUE TEOMETPUUECKUX BEIIMYNH, IIPUMEHSISI H3BECTHBIC METOIBI



MpA PEUICHHWM MAaTEMaTUYECKHUX 3a/a4 MOBBIIMIEHHOIO W BBICOKOTO
YPOBHS CIIOKHOCTH;

NPUMEHATh MPOCTEUIINE NPOTPAMMHBIE CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBbI TPU PEMIEHUH CTEPEOMETPUUYECKUX
3a1a4;

U3BJICKATh, MPEOOPA30BLIBATH W WHTEPIPETUPOBATH HHGOPMAIIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEACTABICHHYIO Ha
YepTexKax U PUCYHKAX;

NPUMEHSATH TMOJYYEHHbIC 3HAHUS HAa TMPAKTUKE: CpPaBHUBATh U
AHAJIU3UPOBATH PEAIbHBIE CUTYallUM, MPUMEHSITh U3YUYCHHBIC MOHSITHUS
B TIPOIIECCE TMOUCKA PEIICHUS MaTeMaTU4ecKu CQHOpMYTUPOBAHHON
poOJIeMbl, MOJICIUPOBATh PeaIbHbIE CUTYAllUM Ha SI3bIKE T'€OMETPUH,
UCCIIEN0BATh MIOCTPOCHHBIE MOJENH c UCIIOJIb30BAaHUEM
FEOMETPUYECKUX TOHATHM W TEOpeM, ammapara aireOpbl, peliarh
MpPAaKTUYECKUE 3aJlaud, CBA3AHHBIC C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJINYUH;

UMETbh TPEJICTABICHUS 00 OCHOBHBIX dTallaX pa3BUTUS TCOMETPUH KaK
COCTaBHOM YacTu (pyH/1aMeHTa Pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca oOyJaromuiicst HAyIUTCS:

CBOOOJTHO ONEpPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C LWJIWHIPUUECKOH,
KOHUYECKOW M Cc(]epruecKoil MOBEPXHOCTAMH, OOBSCHITH CIIOCOOBI
MOJTY4EHHUS;

ONEepUpOBaTh TMOHSTHSIMH, CBSI3aHHBIMH C TeJaMUd BpalleHUS:
[WIMHJIPOM, KOHYCOM, cepoii U 1apom;

pacrio3HaBaTh Teja BpalieHus (LWIMHAP, KOHYC, chepa WU 1map) H
OOBSICHATD CIIOCOOBI IMMOJTYUYCHHS TSN BpaIlCHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEphl U MIIOCKOCTH;
BBIYUCTISATh BETUWYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpaIICHUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIlCHUS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBA3AHHBIMH C KOMOWHAIMSMU
TET BpAaIIEHUS W MHOTOTPAHHWKOB: MHOTOTPaHHUK, BIIMCAHHBIN B
chepy 1 OmUCaHHBIN 0KOJI0 cepshl, cepa, BmmcaHHasi B MHOTOTPAaHHHUK
WJIM TEJIO BPAICHUS;

BBIUUCTSATH COOTHONIICHHWS MEXIYy TUIOMIQJAsIMU TIOBEPXHOCTEH U
00BEMaMHM TTOJJOOHBIX TEJT;



n300paxaTh u3ydaemble (DUTYpBI, BBINOJIHATH (BHIHOCHBIE) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJl BpalllCHUS;

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

CBOOOTHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKapTOBOM CUCTEME KOOPAUHAT;
pemarb TeOMETPUYECKHME 3aJadyd Ha BBIYHMCIEHUE YIJIOB MEXKIY
OPSMBIMA M TUJIOCKOCTSIMU, BBIYMCIICHHE PACCTOSHUM OT TOYKH JI0
IUIOCKOCTH, B 1I€JIOM, Ha TMPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO
MeTOo/a TIPH PEIICHUH;

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

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB W TeJ BpalleHUs MpU
napajyieIbHOM TEpPeHOCe, LEHTPAIbHOM CHUMMETPUH, 3epKaIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSAMOU, IIpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUEHHUSI MHOTOIPAHHUKOB W TE€JI BpAILICHUS: CEUYEHUs
mwMHIpa (mapajuiesibHO U MEePIEeHIUKYIISIPHO OCH), CEYeHHs KOoHyca
(mapasnsenbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CEUCHUS
mapa;

UCIIOJIb30BATh METOAbl MOCTPOCHHSI CEUEHMIl: METOJ CIEI0B, METO]
BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH IITOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMETpUUECKre (DAKThI ISl PEIICHUS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
IIPUMEHCHHMS 3aJ1aHbI B SIBHOK W HESIBHOU G opme;

pemaTth 3aJayd Ha J0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOIIECHUH H
HAXOXKJICHHE T€OMETPUYECKUX BEIUYHH;

IPUMEHATh MporpaMMHbIE CpeacTBa U IIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl MPH PEIICHUU CTEPEOMETPUUYECKUX
3aj1ay;

MPUMEHSTh TOJyYECHHbICE 3HAHMS Ha TPaKTUKE: CpPaBHUBAT,
aHAJTU3UPOBAaTh M OLEHHUBATh pealbHble CUTyallMd, MPUMEHSThH
M3YUYCHHbIE TIOHATHUSA, TEOPEMbI, CBOMCTBA B MPOIIECCE MOUCKA PEIICHUS
MareMaTuyecku CchOpMYJIHPOBAHHOW  MpoOJieMbl, MOJEIUPOBATH
peanbHbIe CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIC



MOJEIN C MCIOJb30BAHUEM TE€OMETPUUECKUX TMOHATUM U TEOPEM,
ammapaTta anreOpbl, peliaTh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HAXOKJIECHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb MPEJICTABICHUS 00 OCHOBHBIX dTallaX Pa3BUTUS T€OMETPUM KaK
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Konrponbubie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 :
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TNIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepneH IUKyYIAPHOCTD MPSMBIX U )5
IJTIOCKOCTEMN 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 ITPOIPAMME 102 6 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoie | TpakTmseckse (uudposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3aIlus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 |
KPYIJIBIX Tel
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€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
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

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

[TonATHS cTepeomMeTpHuM: TOUKA, IpsAMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300PAKEHUS Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epecekarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTns: MNEPECCKAOIHNECHA IIIIOCKOCTH,
InepeCCKarMreC npsaMas U MI0CKOCTb,
MOJIYIIPOCTPAaHCTBO

MHoTrOorpaHHHUKH, H300paKeHNEe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB

MHororpaHHuKH, H300paxeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHUs PSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHni mupaMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
MepecedeHus MOTyUYeHHBIX TUIOCKOCTEH.
PackpamrBanue nNoCTpOCHHBIX CEYEHUI
pa3HbIMU LIBETaMU

11

N3o0paxenne ceueHuni TMpaMuIbl,
Ky0a ¥ PU3MBI, KOTOPHIC TPOXOJIST
yepe3 ux péopa. M3obpaxenue
MepeceueHUs MOTyUYECHHBIX TUIOCKOCTEH.
PackpamBanue MocTpOSHHBIX CCUCHHIA
pa3HBIMU IIBETaMU

12

N300pakeHue ceueHuil mupaMu/ipl,
Ky0a ¥ MPU3MBbI, KOTOPbIC TPOXOJIST
yepe3 ux péopa. M3obpaxenue
MepeceueHUs MOTYUYECHHBIX TUIOCKOCTEH.
PackpammBaHue moCcTpOSHHBIX CEUCHHIA
pa3HBIMU IIBETaMU

13

N3o00paxkenune ceueHni mupaMupl,




Ky0a ¥ PU3MBbI, KOTOPbIE TPOXOISAT
gepe3 ux péopa. M3zoOpaxenue
IIepeCeYECHMS NOJYYECHHBIX IUIOCKOCTEM.
PackpammBanue NoCTpOEHHBIX CEYEHUI
pa3HBIMM LIBETAMHU

14

Merton cneioB sl MOCTPOEHUS
CEUYEeHUN

15

Merton cnenoB Ui HOCTPOCHUS
ceyeHunil. CBOMCTBA NepeceyeHu i
MPSIMBIX U INIOCKOCTEN

16

Merton crneoB 1Sl HOCTPOEHUs
ceueHuil. CBoiicTBa nepecevyeHuit
NPSAMBIX U IIOCKOCTEN

17

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3maHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3aaHue
BBIHOCHBIX YEPTEKEW U 3alHUCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceuenwuii B nupamue, Kyoe
o TpéM Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEW U 3alHUCh 111aroB
IIOCTPOEHHUS

20

IToctpoenue ceuenuii B nupamuze, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue




BBIHOCHBIX YEPTEKEU U 3aMKCh 111aroB
MOCTPOCHUS

21

[ToBTOopenue mnanumerpun: Teopema o
IIPONOPLIUOHAIBHBIX OTPE3KaX.
[Toobue TpeyrobHUKOB

22

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

23

KonTtponbHas padoTa "AKCHOMBI
crepeomerpun. CeueHus"

24

B3aumHoe pacnosoxeHue npsmbix B
npoctpaHcTBe. CKpeluBaounecs
npsimble. [Ipu3Haku CKpennBaOmuxcs
npsameIx. [lapannenbHble npsMble B
MIPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUHM U
€MHCTBEHHOCTH TIPSIMOU MapasuieIbHON
JTAHHOW MPSIMOH, IPOXOASAIIEH Yepes
TOYKY MPOCTPAHCTBA U HE JIeKaIel Ha
JTaHHOM mpsiMoii. JlemMa o mepeceueHun
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

26

[TapaniensHOCTh TPEX MPSIMBIX.
Teopema o Tp€x mapaienbHbIX
npsMbIX. TeopeMa 0 CKpelBaroIuXcs
MIPSIMBIX




27

[TapannenpHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICILHOTO
npoexktupoBanus. M300paxeHune pazHbIx
¢buryp B napauiensHON MPOESKIIHH

28

[enTpanbsHas nmpoekuus. Yromic
COHAIPaBJICHHBIMA CTOPOHAMHU. YTOII
MEXAY NPSIMbIMU

29

3amauu Ha 10Ka3aTeIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIE C
pacnonomeHHeM prIMI)IX B
MIPOCTPAHCTBE

30

[TonATHS: mapamIenbHOCTh NPAMON U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
NapaJUICIbHOCTH NPSMOU U IJIOCKOCTH.
CBolicTBa napauieIbHOCTH IPSIMOM U
IIJIOCKOCTH

31

FCOMeTpI/ILIeCKI/Ie 3aJa44 Ha
BBIYHMCIICHHUEC U JOKa3aTCJIbCTBO,
CBsA3aHHBIC C TApaJlJICJIbHOCTBIO ITPAMBIX
H INIOCKOCTEH B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
NapajuieIbHOTO ApYrou npssMoi. Pacuér
OTHOLLIEHUN

33

HapannenLHaﬂ MMpoCKIUA, IPUMCHCHUC
UL TIOCTPOCHUA CeUYCHUI KY63. u
apaJureJICiuIcaa. CsoiicTBa




mapajiiejicnmicaa u Npu3mMabl

34

[TapannensHble mockoctu. Ilpusnaku
MapajuIeIbHOCTH JBYX IJIOCKOCTEH

35

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

36

CBoiicTBa napayIeNbHbIX IUIOCKOCTEN: O
MapajuIEIbHOCTH IPSIMBIX IEPECEUECHUS
IIpH IEPECCUCHUU JIBYX MapaJJICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa napajuiesIbHbIX MJIOCKOCTEM:
00 oTpe3kax nmapasuieIbHbIX MPSMBIX,
3aKIIIOUEHHBIX MEX]Ty MapaylieIbHbIMU
IJIOCKOCTSIMU; O MepeceUeHUH NpsAMOii C
JBYMsI TApAIIEIbHBIMU TJIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Iudaropa Ha
IJI0CKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTrOJILHOTO
napasiesienumnena

41

Brruncnenue anuH OTpe3KoB B Ky0Oe U
MPSIMOYTOJIbHOM MapasuielienuIe e

42

[lepnieH IUKYIAPHOCTD NPAMOU U




mnockocTy. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSMOH U
IIJIOCKOCTH

43

[lepneHIUKYISIPHOCTD PSAMOU U
mockoctH. [Ipusnak
MEPIEHIUKYISIPHOCTH MPSMOM U
IIJIOCKOCTH

44

TeopeMa o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IPSIMOM, MMPOXOAIIEN
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYISIPHON K TUIOCKOCTH

45

[InockocTy M NepneHIuKyYISIpHBIE UM
IPsAIMBIE€ B MHOTOI'PaHHHUKAX

46

[InockocTu U neprneHAUKYIsSIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAaX

47

[lepnieHiuKkynsp 1 HAKIOHHAS.
[TocTpoenue nepneHIuKynspa u3 TOUKU
Ha IPSIMYIO

48

[lepnieHIuKyNsAp U HAKIOHHAS.
[TocTpoenue nepneHIuKynsapa u3 TOUKu
Ha TIPSIMYIO

49

TeopeMa o0 TpEX nepHeHAUKYIsSIpax
(npsimast u oOpaTHas)

50

Teopema o Tpéx neprneHAnKyIsIpax
(npsimast u oOpaTHast)

51

Yron MCKAY CKpCHINBAOINUMHUCA




IIpsAMBIMUA

[Tonck neprneHMKyIspHBIX IPSIMBIX C

52 MTOMOIIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEMN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpuU3Msl,

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

55 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0CKOCTH. [Inockoctu
CUMMETPHN B MHOTOTPaHHHUKAX

57 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMOA
U IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSAHUN OT TOYKH JI0 IIJIOCKOCTH

59 IIpaBunbHbIE MHOTOIpaHHUKH. Pacyér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH
CriocoObl ONYCTUTh MEPIIEHAUKYIISAPDI:

60 CUMMETpHS, CABUT TOUKH I10
napajyieIbHON NPAMOM

61 CaBur no HenapajuienbHON IPSIMOH,
U3MEHEHHUE PACCTOSTHUM

62 KonTtponpHas padota "B3anmuoe




pacIoJIOKEHHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTae”

63

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

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCH ITPAMBIMU B
MIPOCTPAHCTBE

65

['eomeTprueckre METOIbl BBIYACICHUS
yrijla MEXKy NPSIMBIMH B
MHOT'OTpaHHUKAX

66

JByrpanuseiii yroj. CBOMCTBO
JUHEIHBIX YTJI0B ABYTPAHHOTO yria

67

[lepnieHIuKyNApHBIE MJIOCKOCTH.
CBolicTBa B3aUMHO MEPIECHANKYISIPHBIX
IJIOCKOCTEHN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
NepeceyeHus IByX MI0CKOCTeN
MEePIEeHIUKYISPHBIX TPEThEH TIOCKOCTH

69

[IpsiMoyrombpHbII Napajuienenumnen; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 IUaroHaJii npsiMoyroJibHOTO
Iapajuiejacenuieaa u CJICACTBUC U3 Hee




71

CrepeomMeTpuiecKue U MpUKIaIHbIC
3aJla4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpenMBaOIKECs
MIPsAMBIC, MMapaJICIIbHBIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'PaHHHUKAaX

73

[Tapa mapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXAY CKPEUIUBAIOLIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSAMOU JI0 TNIOCKOCTH

75

Brrunciienue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO TIEPIICHIUKYISIPHOM
MJI0CKOCTH

76

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

77

DneMeHTHI chepUuecKoil reOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTponsnas padota "Yrisl u
paccrosHus"

79

Cucremaru3zanus 3HaHUU
"MHOrOrpaHHUK U €ro 3J1eMEHTHI"




IInpamua. Bunel nupamun.

80 [IpaBuibHas nupaMuia !

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

2 [IpsiMoit mapayenenunen, |
MPSIMOYTOJIbHBIN Napajuiesenunesn, Kyo

23 Brinykiible MHOrOrpaHHuku. Teopema |
Ditnepa
Brinmykiible MHOTOrpaHHuku. Teopema

84 Oitnepa. [IpaBunbHbIE U 1
MOJIYPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTtponsHas pabora |
"MHuororpaHHuku"

26 [TonATHE BEKTOpPA HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMma BEKTOpPOB 1

88 Pa3HocTh BEKTOPOB 1

89 [IpaBuno napannenenunena 1

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bektopa o 0azucy Tpéx

91 BEKTOPOB, HE JIeXkKAITUX B OJHOMI 1
MJIOCKOCTH

92 CkansipHO€ pOU3BEICHUE 1

93 Brruncnenue yria Mex1y BEKTOpamMu B |
IIPOCTPAHCTBE

94 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1




95 [Ipocreiinue 3ai1auu ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiinue 3a1aun ¢ BEKTOpaMu 1
98 O06o00meHne u cucTeMaTru3aus 3HaHUK 1
99 O060011eHre U cucTeMaTu3alus 3HaHU| 1
100 Wrorosas koHTposbHas paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 O06o01eHre U cucTeMaTru3aIus 3HaHU 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
[ToBTOopenue Temsl "KoopauHarsl
1 BEKTOPA HA IJIOCKOCTH U B 1
MIpOCTpaHCTBE"
) [ToBTOpenue Tems! "CkanspHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beruncnenue yria 1
MEXI1y BEKTOpaMH B TPOCTPAHCTBE"
[ToBTOpenue TeMsl "YpaBHEHHE
4 MPAMOM, MPOXOAAIIEH Yepe3 Be 1
TOYKH"
5 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
€KTOPHOE IMPOU3BEICHHE
7 B 1
g JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMHUPOBAHHE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE |
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METOBI pacuéTa yria 1




MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

AHaTUTHYECKHUE METOIbI pacyéTa yria

11 MEX1Y IJIOCKOCTSIMU B
MHOTOTI'PaHHUKAX

12 @opmyita pacCTOSIHUSA OT TOYKH J10
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxpaeHnue pacctosiHui OT TOYKHU 10
IJIOCKOCTH B KyOe

14 HaxoxaeHnue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUIILHON MTUPAMHU/IE

15 KonTtponbHas paborta "Ananuruyeckas
reomeTpus"

16 CeyeHMst MHOTOTPAaHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKH

17 CeyeHrst MHOTOTPAHHHUKOB: METOJL
CIIEI0B
CeyeHMsi MHOTOIPAaHHUKOB:

18 CTaHJAPTHBIE TUNIOCKOCTH, IEPECEUCHHUS
IPSIMBIX U IJIOCKOCTEN

19 [TapannenpHble NPsMBIE U IUIOCKOCTH:
HapajIeJIbHBIE CEYCHUS

20 [TapannenpHble NPsMBIE U IUIOCKOCTH:
pacuéT OTHOIICHUN
[TapannenpHble NPsAMBIE U TUIOCKOCTH:

21 YTIIbI MEXKAY CKPEIUBAIOLUMHUCS

psAMBIMHA




22

[lepnieHquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIapbl
MEPIEHIUKYISIPHBIX INIOCKOCTEN U

MMpsAMBIX, CAMMETPHUH MHOT'OI'PaHHUKOB

23

[lepnenuKysipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIIIpax

24

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

25

[ToBTOpEHuE: momaan
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIST
TJI0IA IeH, COOOpaKeHHS IO 100Us

26

[ToBTOpEeHue: mIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS
TJI0IA IeH, COOOpaKEHHMS TTI0100Us

27

[ToBTOpEHUE: TUTOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
IJI0IIA IeH, COOOPaKEHHMS IO 100Us

28

[lnomany ceyeHuit MHOTOTPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHHS 110100Us

29

[Tnomaay ce4eHnit MHOTOTPAaHHUKOB:
TJIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHHUsI 1T0I00UsI

30

KonTtponrHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS




MHOTOTPaHHUKOB"

31

O06Bem Tena. O6beM MPSMOYTOIBLHOTO
napasuiesnenurneaa

32

3amaun 00 yaBOCHHH Ky0a, O
KBaj[paTtype Ky0a; O TPUCEKIIUH yriia

33

CrepeomeTpuiecKkue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO TTapaJuIeieuIe/1a

34

[Tpuknamabie 3a1a9M, CBSI3aHHBIC C
BBIYHCIIEHMEM 00BEMA
MPSMOYTOJIBHOTO TTapaJuIeieuIe/1a

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BHIYHCIIEHUEM 00bEMOB
NPSAMOUN MPU3MBbI

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Brruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uaTerpaiga. Oobém
HAaKJIOHHOUM IIPU3MBI

39

Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéuHoro unrerpaita. O0bém
MUPaAMU/IBI

40

dopmyna 00bEMa MUpaMUIBIL.
OTtHoleHNe 00bEMOB TUPAMU] C
o0IMM yriom




41

®opmyna 00bEMa MUPaAMHUIBL.
OtHolIeHNnEe 00BEMOB MUPAMH]T C
o0ImMM yriom

42

CrepeomMeTpuiecKue 3a/1auu,
CBsI3aHHBIC C O6’béMaMI/I HAaKJIOHHOH
MIPU3MBI

43

CrepeomeTpuiecKkue 3a/1auH,
CBSI3aHHbIE C 00bEMaMU TUPAMU/IBI

44

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

45

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

46

[Ipumenenne 00bEMOB. Beruncnenue
PaccTOsHUA 10 TIOCKOCTH

47

KonTtponbhas padota "O0bEM
MHOTOrpaHHuKa"

48

Hunuaapudeckas MoBEpXHOCTD,
oOpa3ymolne HUIHHIAPUIECKON
MMOBEPXHOCTHU

49

Hunungp. [psamoit KpyroBoi HUIUHAP.
[1nomaas MOBEPXHOCTH LUIMHAPA

50

Konuueckasi IoBepXHOCTb,
oOpa3ymolre KOHUIeCKOU
nosepxHoctu. Konyc

51

Ceuenune KOHyca MIOCKOCTHIO,




MapajyIENbHOM IIOCKOCTH OCHOBAHUS

52

VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUYEHHBIX KOHYCOB

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

55

CrepeomeTpuiecKkue 3a1a4u Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW HWIIMH]IPA,
KOHyCa

56

CrepeomeTpuyecKre 3a/1auyu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CEYSHHM LUIMHIIPA,
KOHyca

57

[IpuknagHbie 3a1a9u, CBSI3aHHBIE C
HAJTUHIPOM

58

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C
TUWJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IJI0CKOCTRI0. Bu u n3o0pakenue
mapa

61

[lepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cepbl




IUIOCKOCTBI0. Buj 1 n3o0pakeHue
mapa

VYpasaenune chepsl. [Tnomans chepst u

62 . .
e€ vacrei

63 Cummerpus cdepsl 1 mapa
CrepeomeTpuiecKkue 3a1a4 Ha

64 JTI0KA3aTeNIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO c(pepoit u mapowm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO
CrepeomeTpuyecKre 3a/laqyu Ha

65 JTI0KA3aTeIbCTBO U BEIYUCIICHHE,
CBSI3aHHBIE CO c(pepoit u mapowm,
MOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

66 [Ipuknanueie 3a1a4u, CBsI3aHHBIE CO
ctepoit u mapom
[ToBTOpEHUE: OKPY>KHOCTH HA

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

68 Pa3znuunble kOMOMHALIMY TeJ BpallleHUs
Y MHOTOTPaHHHUKOB

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

70 3agaun no Teme ""Tena U MOBEpXHOCTH
BpaueHus"

71 KonTtposneHas padota "Tena u

MOBEPXHOCTHU BpauieHus"




72

O6béM mnuaapa. Teopema 006 00bEMe
IpsAMOro NuJIMHApa

73

Brrunciienne 005EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
KOHyca

74

TTimotagm OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuiecKkue 3a/1auu,
CBSI3aHHBIE C BEIYHCIIEHNEM 00BEMOB
LIWINHIpA, KOHYyCa

76

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Y TUIONIa ¥ TOBEpXHOCTEN Ten"
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OO0BEM 1mapa U IapoBOTro CEKTOPA.
Teopema 06 00nEme mrapa. [Tnomaas
cheprl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa
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[Ipuknagaeie 3agaun 1Mo Teme "OObEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
I01ma b0 cepbl. COOTHOMICHUS
MEXy IUIOIIAIIMU TTOBEPXHOCTEH U
00BpEMaMHU ITOJOOHBIX TET
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[TogoGHbIE Tena B IPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuueckue 3aaauu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




TeJI U IJIOLIA/Iel TIOBEPXHOCTEH

80

KonTtponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JIBM>KEHUs MPpOCTPaHCTBA.
OTtoOpaxeHus. J[BuKeHUsI 1 paBEHCTBO
¢uryp. O6mue cBONCTBa IBHKEHUIN

82

Buabl 1BuKeHMIN: TapauiebHbII
MEPEHOC, LIECHTPaJIbHAsI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPAMOU

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHE JTBHKCHUS

85

KontponbHas padota "BekTopsl B
npocrpanctae"

86

O6o06matomee nmoBropeHue 11 moHsTHIA
U METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[TapasnenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MmpocTpaHcTBe"
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Oo6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTU3alHsl 3HAHU:
"BexTopsl B npocTpaHCcTBE"

88

Ob6o6maromniee noproperue 11 noHsTuit




1 MEeTOoJIOB Kypca reometpuu 10—-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"
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Ob6o6maromee moBroperne 11 moHsTuit
1 MEeTOoJIOB Kypca reometpuu 10—-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHUHN:
"O6beM MHOTOrpaHHUKA"
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O6o6mmaromniee noproperue 11 nonsiruit
1 METOJ0B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

91

Ob6o6mmaromniee noproperue 11 nonsituit
U MEeTOJI0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTEMAaTH3aIsl 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"
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O6o06matomee moBropeHue 11 moHsTHIA
U METOJI0B Kypca reomeTpun 10—11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"
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Hrorosas koHTposbHAsA paboTa

94

Hrorosas koHTposbHas paboTa

95

[ToBTOpEHue, 06001EeHNE U
cUcTeMaTH3allHs 3HAHUI

96

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBOTCPHBIX TEXHOJOT Uit
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Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
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Hcropus pasBUTHS CTEPEOMETPUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHs 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 UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI




OBIIEE KOJIMYECTBO YACOB ITO

102
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