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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpus sBnsieTcss ogHUM 3 0a30BBIX KypCcOB Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHusA, TaK KakKk O0O0ECHeurBaeT BO3MOXKHOCTh H3YUYCHHS
JUCIMIUIMH ~ ©CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W TMPEAMETOB
ryMaHUTapHOTO IuKia. [IocKoIbKy Joruueckoe MbIUIeHHe, (OpMUPYEMOe TTPU
M3YYCHUU  OOYyYaroIIMMHUCSA  TOHSATHUHHBIX  OCHOB  T'€OMETPHH,  IPHU
JI0Ka3aTebCTBE TEOPEM H IMMOCTPOCHHUH LIETTOYKH JIOTHYECKUX YTBEPIKICHUH TpH
peIIeHNH TeOMETPUUYECKUX 3a7a4, YMEHHE BBIIBUTATh M OMPOBEPTaTh TUIIOTE3HI
HETIOCPECTBEHHO MCIIONB3YIOTCS MPU PEIIeHUH 33Jad €CTECTBEHHO-HAayYHOI'O
I[IUKJIa, B YACTHOCTH (PH3UYECKHX 3a7ad.

Ilenb ocBoeHus mporpaMmbl yueOHoro Kkypca «l'eomerpus» Ha
yrIyOJIEHHOM ~ ypOBHE —  pa3BUTHE  WHAMBHIYAIbHBIX  CIIOCOOHOCTEH
O0yJarolnXcsi MPU HM3YYCHUH TEOMETPUH, KaK COCTaBJISIONICH TpeaIMeTHOU
obmactn «MaremaTuka W UHPOpPMATHKa» uepe3 obecreueHue BO3MOKHOCTH
NpUOOPETCHHUS W HCIIOJIb30BaHUs OoJiee TITyOOKHX T€OMETPUUYECKUX 3HAHUU |
ACUCTBUN, CHEeNU(UIHBIX TEOMETPUH, M HEOOXOIWMBIX [UJISl YCIIEITHOTO
npodeccuoHaIbHOTO  O0pa3oBaHMs,  CBA3AHHOTO C  HCIOJIb30BAHHEM
MaTeMaTHKH.

[TpuopuTeTHRIMU 3a7jauaMHi Kypca T€OMETPUH Ha YrIIyOJEHHOM YPOBHE,
pPaCIMPSIONIMMY ¥ YCHIIMBAIOIMIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacuIpeHne IpeACcTaBiICHUs] O TeOMETPUU KaK YaCTH MHPOBOH KYJIBTYPHI
1 popMHUPOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIINM MUPOM;

GopMHpOBaHUE TpEACTaBICHUS O NPOCTPAHCTBEHHBIX (UTYpax Kak o
B)KHEHIINX MaTeMaTHYECKUX MOJEIISX, TO3BOJISIONIUX OIMUCHIBATh U M3Y4aTh
pasHble SIBICHUS OKPYXAIOIIEr0 MHpa, 3HAHUE IOHATUHHOIO ammapara o
pazzaeny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpUH;

¢opMupoBaHue  yYMEHHUS ~ BIaJeTh  OCHOBHBIMHU  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX U UX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TEOPEM,
GopMyn U yMeHHE UX NPUMEHATb, YMEHHUS JIOKa3bIBaThb TEOPEMbl U HaXOAWUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(¢opMupoBaHHE yMEHHUS paclo3HaBaThb Ha YEpTEkax, MOJCISIX MU B
peaJlbHOM MHpPE MHOTOTpAaHHUKA M Tella BpallleHus, KOHCTPYHUPOBATh
reOMEeTPUYECKUE MOJIEIH;

dopmupoBanue NOHUMAaHUS BO3MOKHOCTH aKCHOMaTHYECKOT 0
MOCTPOEHUSI MaTeMaTUYEeCKUX Teopuil, (OpMUpOBAHHE TOHUMAHHS POJIH
aKCMOMATHKH TIPH MPOBEICHUH PACCYKICHUM;



dbopMupoBaHuEe yMEHUs BIAJETh METOJaMU JJOKA3aTEIbCTB U aIrOPUTMOB
pelieHns, yMEHUsI UX MPUMEHSTh, MPOBOAUTH J10Ka3aTeNIbHbIC PACCYKJICHUS B
XO0JIe peLICHUs] CTEPEOMETPUYECKUX 3ajad W 3a7a4 C [PaAKTHUYECKUM
cojepkanueMm,  (GopMupoBaHME ~ TPEACTaBICHUS O  HEOOXOJUMOCTHU
JI0OKa3aTeIbCTB TMPU OOOCHOBAHMM MAaTEMaTHYECKUX YTBEPXKIACHUW U POJIU
aKCOMATHKH B IPOBEICHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIICKTYabHBIX M TBOPYECKHUX
CIIOCOOHOCTEN oOydJaromuxcs, [1I03HaBaTEILHOU AKTHUBHOCTH,
UCCJIEOBATEIBCKUX YMEHHUM, KPUTUYHOCTH MBIIIUICHUS, UHTEPECa K U3YUYCHHIO
T€OMETPHH;

dbopmupoBaHue (b yHKITMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
TEOMETPUHM: YMEHHSI PAaclo3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TOHSTHH,
O00OBEKTOB M 3aKOHOMEPHOCTEH B pEajbHBIX J>KU3HEHHBIX CUTYyalUsX M TpHU
U3YYEHUU JPYTruX Yy4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTECH U
3aKOHOMEPHOCTEH, MOJICIUPOBAHUS pealbHBIX CHUTYyalluid, WCCIEAOBAHUS
MOCTPOSHHBIX MOJIEJICH, HMHTEPIPETAIIMHU TTOJTYUYEHHBIX PE3YIbTaTOB.

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

ChopmynupoBannoe Bo ®I'OC COO tpeboBaHHE «YMETh ONEPUPOBATH
HOHSTUSIMU», PEICBAaHTHBIMU F'€OMETPUU Ha YriIyOJIEHHOM YpOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COEPKATEIBHBIM JIMHUAM Y4eOHOT0 Kypca,
a ¢GopMHpOBaHUE JIOTHUECKMX YMEHUW pachpenenseTcss HE TOJbKO IO
collepKaTeNbHBIM ~JUHUSAM, HO W 10 TojgaM oOyuenusi. ConepkaHue
oOpa3oBaHusA, COOTBETCTBYIOI[EE TPEIMETHBIM pe3yjbTaTaM  OCBOCHUS
denepanbHO pabouell MPOrpaMMBbl, PACIpPEACIEHHBIM MO ToAaM OOyYeHHS,
CTPYKTypHUPOBAaHO  TakuM  oOpa3oMm, YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHATBHBIM BOIIpOcaM oOydaromuecs oOpariaiuch HEOJHOKPATHO. DTO
MO3BOJIIET OPraHW30BaTh OBJIAJICHUE TE€OMETPUUYECKUMH TMOHATUSIMU H
HaBbIKAMHU TIOCJIEIOBATEIbHO U IOCTYNATENIbHO, C COOJIIOECHUEM MpPUHIHUIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHWA BKIOYaTh B OOMIYI0O CHUCTEMY
T€OMETPUYECKUX TPEACTABICHUNA OOYYaIOIIMXCS, PACIIUPSS W YrIyouss eé,
o0pa3yst IPOYHBIE MHOXXECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycinoBus it auddepeHnmanud  0OydeHHs, TMOCTPOCHUS
WHJMBUAYaJbHBIX O00pa30BaTENbHBIX MPOrpamMM, OOECHEUUTh YriayOJEHHOE
M3YyUY€HHUE T€OMETPUHU KaK COCTaBIISIIONIEH yueOHOro npeamera «MaTeMaTtukay;



IIOATOTOBHUTD o6yqafom1/1xc;1 K HOPpOAOJDKCHHUIO H3YUYCHUSA MATCMATHKU C

yu€TOoM BbIOOpa Oyayiiei mpodeccun, odecrneunBasi MPEeeMCTBEHHOCTb MEXIY
o01muM 1 npodeccuoHaIbHBIM 00pPa30BaAHUEM.

Ha wu3yuenue yudeOHoro kypca «l'eomeTpusi» Ha YIIIyOJIEHHOM YpOBHE

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B NPOCTPAHCTBE: IEpeCceKarolnecs,
napajuieJibHble W CKpeIIMBaroIIMecss MpsMble. [Ipu3Haku cxkpemumBaromumxcs
npsaMbiX. [lapamnenbHOCTP HPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napajuieibHble TPSMBIE B MPOCTPAHCTBE, MNAPAIICIBHOCTh TPEX TMPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnensHoe W LEHTpAIBbHOE
npoeKTUpoBaHue, u3oOpaxenue Quryp. OCHOBHBIE CBOMCTBA MapaiIeIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B mapajuiebHOM MPOEKIUU. YTIbI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTOJd MEXAY MNpsIMBIMH B TMPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TuIockocTel. [lpocteiimme mnpocTpaHCTBEHHBIE (GUTYphl Ha
IJIOCKOCTH: TETPa’p, MapajuiesIenuIe]], HOCTPOEHUE CEUCHHI.

[lepnieHAUKYJISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIIEHANKYISIPHBIE TTPSIMBIE
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronaiapHOE POEKTUPOBAHHUE.
[lepneHauKyNIsip ¥ HAKJIOHHBIE: PACCTOSHHE OT TOYKM [0 TUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 TIUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[lepneHaUKYIApPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

VYTIiabel B IPOCTPAHCTBE: YIOJl MEXAY IMPSMOM U IJIOCKOCTBIO, IBYTPAHHBIN
yIoJI, JIMHEUHBIA yroJl JBYTPAHHOrO yrila. TpEXrpaHHbIA WU MHOTOTPaHHbBIE
yribl. CBOMCTBA IUIOCKMX YIJI0B MHOTOrpaHHoro yria. CBOWCTBa MIIOCKUX H
JBYIPaHHBIX YTJIOB TPEXTPAHHOrO yriia. Teopembl KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buapel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsMas W HAKJIOHHAs TPU3MBI, OOKOBask W TMOJHAs TMOBEPXHOCTH
npusMebl. [lapannenenunesn, npsAMOYTroJIbHBIM NapajyIeienune] U €ro CBOMCTBa.
Kparuaiimime mnyTh Ha TIOBEpXHOCTM MHOIOTpaHHUKa. Teopema OJiepa.
[IpoctpancTBennass teopema Iludaropa. Ilupamuma: n-yrosbHas nupamuja,



npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
[IpaBWIBLHOM NUpaMubl. [IpaBunbHbIE MHOIOTPAHHUKU: NIPAaBUJIbHAS IIPU3Ma U
[IpaBWIbHAs NUpaMHUa, IPaBWIbHAs TPEYrojbHAas NUPaMua U IPaBUWIbHBIN
TeTpa’ap, kyO. [IpeacraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAaX: OKTadIp,
JNOACKadAP U UKOCADIP.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH U IMOJHOW MOBEPXHOCTU MNPSAMOM MPU3MBI,
IUIONIalb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSMOM MPHU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM W TOBEPXHOCTU MPABHIBHOM MHPAMUIBI,
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
HaIlpaBICHHbIC BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEMCTBUA C BEKTOpaMU:
CJIO)KEHHME U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIIBKUX BEKTOPOB, YMHOXKCHUE
BeKTOpa Ha 4ucio. CBONCTBA CJOXKEHUs BEKTOpOB. CBOWMCTBA yMHOYKEHUS
BeKTOpa Ha uucno. Ilomatme koMmmulaHapHele  BekTOpbl.  IIpusnak
KOMILUTIAHApHOCTU TPEX BeKTOpoB. IlpaBuno mnapamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKTOpam. IIpsmMoyroibHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTtopa. CBsA3b MEXAY
KOOpIMHATAMU BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJI MEXAY BEKTOPaMHU.

CkansipHOoe IPOU3BEICHHE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[lonsiTHS: UMIWHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IMOBEPXHOCTb,
chepudeckasi TOBEPXHOCTh, 00pa3yrolive MOBepxXHOcTel. Tema BpareHus:
MWINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3ammuoe pacmonoxkeHue
chepsl W TUIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalieHus Ha riockoctu. Pa3BépTka munmuHapa u koHyca. CummeTrpusi chepsl i
mapa.

O0bém. OcHoBHBIE CcBoiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIFHOTO Tapayuieenunena u ciaeAcTBus u3 He€. OO0bEM mpsMon u



HAaKJIOHHOW MpU3Mbl, LWIMHIApPA, NUpaMHuabl U KoHyca. O0bEM 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 cdepsl miuockoctbio. [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
nonoousix Quryp. IIpeobpazoBanue nonodus, romoretus. Pemenue 3agad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceyeHU MHOTOIPAHHMKOB M TeJl BpAIEHUS: CEUEHUs
IIMHIpa (mapajuieibHO W MEPHEHAMKYJISIPHO OCH), CEYEHHUS KOHYyca
(mapasyuienbHbIE OCHOBAHMUIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHUs Iapa,
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
YMHOKE€HUE BEKTOpOB. CBOICTBA BEKTOPHOTO YMHOXKeHUs. [IpsMoyrosnbHas
cUCTEMa KoOpAuHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PasnoxeHue
BekTOopa 10 ©Oasucy. KoopAMHATHO-BEKTOpPHBI METON TMpU  PEHICHUH
r€OMETPUYECKUX 3a/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpanctsa. OtoOpaxkeHus. [[BukeHuss 1 paBEeHCTBO QUTY.
OO6mue cBoiicTBa JABMKEHWM. BuIBl JIBWXCHUH: NapaJieIbHBIA TMEPEeHOC,
LEHTpalbHasi CUMMETpHUS], 3€pKajbHasi CUMMETPHS, IMOBOPOT BOKPYT IMPSAMO.
[IpeoGpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOT'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIeCTBa, MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMUS PA3TUYHBIX CTPYKTYD, SBICHUM,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMPOCHl U JPYroe), yMEHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM TpaKAaHCKOW HJACHTUYHOCTH, YBOKCHUS
K MPOIIJIOMY U HACTOSIIIIEMY POCCUIMCKON MaTeMaTHKH, IEHHOCTHOE OTHOILIEHUE
K JIOCTI)KCHHMSIM POCCHUUCKHUX MAaTeMaTHKOB W POCCUUCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJb30BAaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE IyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEICHUS,
CBA3aHHOIO C TMPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATENIbHOCThIO  yYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAsl 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, pelLIeHnH, pacCyXJIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0e30macHoro ooOpaza JKHW3HHU, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXHUM 3aHATUN W OTIbIXA, PETyNsspHas (pu3ndeckas aKTHBHOCTbH), (PU3UIECKOE
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 €€ NMPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a]]a4 MAaTEMaTHYECKOM HAMPaBIEHHOCTH;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJILHOM CpeJllbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTalUs Ha MPUMEHEHNE MaTEMaTUUYECKUX 3HAHUM JUJIsl peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW MPAKTHKW, T[OHWMaHUE
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 OCYUIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble 1ornueckue AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEeMAaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHIMH, (OPMYIHPOBATH
OTIpEeJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KIaccu(uKanuu, OCHOBaHUSA g OOOOIICHWs W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH H  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPHUIIATEIbHBIC, CIMHIYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpeYrs B paKTax, JAHHBIX, HAOIIOMICHHUSIX U YTBEPKACHUIX, TIpe/jiarath
KPUTEPHH JIJIs1 BBISIBIICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;



JIeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYEeCKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT NPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJIUTh TPUMEPbl M  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
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 MCCIIEIOBATEIbCKUNA WHCTPYMEHT IMO3HAHUA,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBEeKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIUPOBATh 000OIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUs, MCCIEAOBaHUs, OLIEHUBATh JOCTOBEPHOCTh
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

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  MH(QOpPMALMIO U3  HMCTOYHMKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

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

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJEHHUSI B COOTBETCTBUH C
YCJIOBUSIMH U LEISIMU OOLIEHUS, SICHO, TOYHO, FPAMOTHO BbIPakaTh CBOIO TOUKY



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

B X0J1¢ 00CYXJAEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOemMbl, pelraeMor 3ajJadyd, BBICKA3bIBaTh MJIEH, HAIEJIEHHbIE HAa MOMCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMM JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPHUMEHTa,
UCCJIeIOBAaHUsA, MPOEKTa, CAMOCTOSATEIBLHO BbIOMpaTh (hOpMaT BBICTYILICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yUeOHbIe TeHCTBHS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEHIOMPATh CIIOCOO pelIeHHUsI
C y4€TOM HUMEIOUIUXCA PECYpCcOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEJJIEKT:

BJa/JIe€Th HABBIKAMHM IIO3HABATENbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, HX pE3yJbTaTOB,
BJaJIETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3ysbrara
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NPEIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAMJIEHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTE;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId € YCIOBUSM, OOBSCHATH
OPUYUHBI  JIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMAaTh W  HKCHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IIeIb
COBMECTHOW JEeATETHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJIEH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKaeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHbBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPAUHUPOBATh CBOW JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJga B OOWMH  MOPOAYKT MO  KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJHO OMEpPUPOBATh OCHOBHBIMH TOHSTHSIMH CTEPECOMETPUHU TIPH
pEIICHNH 3a7a49 U MPOBEICHUA MaTEeMAaTHYECKUX PACCYKICHUH;
NPUMEHSTH aKCHOMBI CTEPEOMETPUHN M CJICJICTBUS M3 HUX TIPH PEIICHUN
reOMETPUYECKUX 3a]1aY;

KJIaCcCU(UIIMPOBATH B3AMMHOE PACIIOIOKCHUE TIPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH TMOHATUSAMHU, CBS3aHHBIMH C yrjaMd B
NIPOCTPAHCTBE: MEXJY MPSAMBIMH B IPOCTPAHCTBE, MEXKIY MPSIMOH U
TUTOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;
CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUJBI MHOTOIPDAHHHUKOB (TIpH3Ma,
UpaMKIa, MPSMOYTOJIbHBIN Napasuiesenumne, Kyo);
KJaccu(UIUpPOBaTh MHOTOTPAaHHUKH, BBIOMpasi OCHOBaHUSA IS
KJIaccuuKaImy;

CBOOOJTHO OMEpPUPOBATH TMOHSATHSMHU, CBA3aHHBIMH C CEUYECHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBIMIONHATh ~ TapajulelibHOe,  IIEHTpajJbHOE W OPTOTOHAIBHOE
NpOEKTUpOBaHUE (UTYp Ha TIUIOCKOCTh, BBIMOMHATH H300paXKEHUS
¢buryp Ha IJIOCKOCTH;

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

BBIUUCTSATh TUIOMAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (IpH3Ma,
MUPaMHIa), TEOMETPUIECKUX TEJ C TPUMEHEHHEM (HOpMYTT;

CBOOOJTHO OMEpUPOBATh MOHATUSMHU: CHMMETPHUS B TIPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATAM B IIPOCTPAHCTBE;

BBITIOJTHSATH JCHCTBUS HAJl BEKTOPaMU;

pemarh 3a7add Ha JI0Ka3aTeIbCTBO MATEeMAaTHYECKUX OTHOIICHUN W
HAXO0XJCHUE TEOMETPUUCCKUX BEIIMYNH, MIPUMEHSISI H3BECTHBIE METOIbI



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

IIPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX
3a/1a4;

U3BJIEKaTh, MPEoOpa30BbIBaTh M HMHTEPIPETHPOBATH HHPOPMALIMIO O
OPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaX, MPEICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

OPUMEHATh [OJYyYEHHbIC 3HAaHMS HAa NPaKTUKE: CpaBHUBAThb U
AQHAJM3HUPOBATH PEAJIBHBIE CUTYAllUH, NPUMEHATh U3YUYEHHBIE MOHITUS
B MpOILECCe MOUCKA PEIIeHUs MaTeMaTh4ecku CHOpMYIHPOBAHHON
npo0JieMbl, MOJIETMPOBATh PEalibHbIE CUTyallMu Ha SI3bIKE T€OMETPUH,
UCCIIEN0BATh MIOCTPOCHHBIE MOJENH c UCIIOJIb30BAHUEM
reOMETPUYECKUX TOHSATHM M TeopeM, arrmapaTta anreOpbl, peliarb
NPaKTUYECKUE 3a7auM, CBSA3AHHBIE C HAXO0XXICHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh MpeICTaBlIeHUs] 00 OCHOBHBIX dTalax Pa3BUTHUS T€OMETPHUH Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO ONEpPUPOBATH MOHITHUSIMH, CBSI3aHHBIMU C LUJIUHIAPUYECKOH,
KOHUYECKON U CcheprudecKoll MOBEPXHOCTSIMHU, OOBSCHATH CIOCOOBI
MOJTy4YEHHUS;

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

pacrio3HaBaTh Teja BpamieHus (IHJIMHIAP, KOHyC, chepa W Imap) u
OOBSICHATD CITOCOOBI MMOJTYUCHHS TSN BpaIllCHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE C(hEephl U MIIOCKOCTH;
BBIYUCTISITh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaICHUS,
T€OMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBA3AHHBIMH C KOMOWHAIMSIMU
TET BpAaIlIEHUS W MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B
cdhepy 1 OMUCaHHBIN 0KOJI0 cephl, cepa, BMMCaHHAss B MHOTOTPAHHUK
VI TEJIO BPAIECHUS;

BBIUUCTSITh COOTHONIICHHSI MEXIy IUIOMIAASIMH TIOBEPXHOCTEH U
00BEMaMHM ITOJJOOHBIX TEJT;



n3o00paxaTh u3ydaemble (DUTYpBI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPeoOpa30BbIBATh HHPOPMALIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MNPEICTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemiartb TeOMETPUYECKHME 3aJayd Ha BBIYMCICHHE YIJOB MEX]Iy
OPSMBIMA M TIJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKH JI0
IUIOCKOCTH, B 1I€JIOM, Ha MPUMEHEHUE BEKTOPHO-KOOPJIUHATHOIO
METOo/a TIPH PEIICHUH;

CBOOOJIHO OINEPUPOBAThH TOHATHSAMHU, CBA3aHHBIMU C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB W T BpalleHUs MpU
napajjieIbHOM TEpPeHOCe, LEeHTPAIbHOM CHUMMETPUH, 3epKaJbHON
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPAMOU, IpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB W TE€JI BpAIICHUS: CEUYEHUS
mwMHIpa (mapajuiesibHO U MEePHeHAUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapanenbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
mapa;

UCIIOJI30BATh METOIbl MOCTPOCHHSI CEUEHMI: METOJ CIEI0B, METOJ
BHYTPEHHET0 NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMEeTpUUeCKre (DAKThI ISl PEIICHUS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PELICHHs, €CIU YCIOBUS
IIPUMEHCHHS 3aJIaHbI B SIBHOK W HESIBHOU opme;

pemaTh 3aJa4yd Ha JOKa3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH H
HAXOXKJICHHE T€OMETPUYECKUX BEIUYUH;

NPUMEHATh MpOorpaMMHbIE CpeacTBa U JIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CHUCTEMBI TpPU PEIICHUH CTEPEOMETPUUYECKHUX
3a/1ay;

OPUMEHATh  TOJYYEHHbIE 3HAHMUS HAa  NPAKTUKE: CpPaBHUBAT,
aHAJTU3UPOBATh M OLEHHUBATh pealbHble CUTyallMd, MPUMEHSThH
U3YUYEHHBIE MOHSTHUS, TEOPEMbI, CBOMCTBA B MPOLIECCE MOUCKA PEIICHUS
MareMaTu4ecku CcGOpMYJIHPOBAHHOW  MpoOJieMbl, MOJEIUPOBATH
peanbHbIe CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIC



MOJEIN C MCIOJb30BAHUEM T'E€OMETPUUECKUX TMOHATUM U TEOPEM,
amnmapaTta anreOpbl, peliaTh NPAKTUYECKUE 3aJaud, CBSI3aHHBIE C
HAXOKJIEHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb MPEJICTABICHUS 00 OCHOBHBIX dTallaX pa3BUTUS T€OMETPUM KaK
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoiabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 BECICHIE B CTEhCOMETDIIO 1 https://www.yaklass.ru/
s P P https://myschool.edu.ru/
B
5 3aMMHOE PACIIOJIOKEHUE MPSMBIX B 6 1 httos://myschool.edu.ru/
MIPOCTPAHCTBE
3 [TapannensHOCTh TPSMBIX U TIJIOCKOCTEH B 14 5 1 httos://myschool.edu.ru/
MIPOCTPAHCTBE
I1
4 epHeHﬂmfyMpHOCTB MpAMBIX 1 7 1 https://myschool.edu.ru/
IIJIOCKOCTEHN B IIPOCTPAHCTBE
5 VYrubl 1 paccTOsIHUS 10 https://myschool.edu.ru/
6 MHororpaHHUKH 29
BekTopsl B mpocTpaHcTBe 8 https://myschool.edu.ru/
8 HOBTOPGHI/IC, 0000111eHrE U CUCTEMaTH3aIHS 97 5 httos://myschool.edu.ru/
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10 6



https://www.yaklass.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrporsmoie | TpakTmseckie (uudgposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanutruyeckas TeoOMeTpHst 15 2
5 [ToBTOpEHwUe, O606HI€HI:IC u 15
cHCTEeMaTH3aIHsI 3HAHUI
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tmomaan moBepXHOCTU U 0OBEMBI 9 5
KPYIJIBIX Tel
6 JIBrokeHUst 5 0
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 10 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

AKCHOMBI CTEpEOMETPHUH

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX IIPAMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

B3aumHoe pacnonoxeHue npsmMbIx

CkpeniuBaromuecs mpsmbie

MHororpaHHuKH, U300paKeHHE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX
(uryp, HEeCyIIeCTBYIOIMNUX 0OBEKTOB

MHoTrOorpaHHUKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIECTBYIOIUX 00BHEKTOB

HpI/ISHaK mapajjiCJIbHOCTH IUIOCKOCTEH

Terpasap

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX. Hapannener[l/lnez[

10

N3o0paxkenue ceueHni mupamMupl,




Ky0a ¥ IPU3MBbI, KOTOPbIE TPOXOISAT
yepes ux péopa. CBoiicTBa
napaJuiesenure/a

11

N3o0pakenue ceueHuil mipaMuIpl,
Ky0a ¥ PU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
MepeceyeHms! MOJyYEHHBIX MJIOCKOCTEM.
PackpammBanue MOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

12

N300paxkenue ceueHnil nupamMupl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MepeceyeHus MOJyYEHHBIX MIIOCKOCTEH.
PackpamrBanue NOCTpOECHHBIX CEYEHU
Pa3HbIMU LIBETaAMU

13

N3obpaxenne ceueHnit mupaMubl,
Ky0a ¥ MPU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MepeceueHMs MOTyUYEHHBIX TUIOCKOCTEH.
PackpammBanue mocTpOSHHBIX CEUYCHUN
pa3HBIMU IIBETaAMHU

14

Merto crieoB AJis MOCTPOCHUS
CeUueHUN

15

Mertoa cie0B Ui HOCTPOCHUS
ceueHuii. CBolicTBa NiepeceYeHn
MPSIMBIX U IIJIOCKOCTEN

16

Meton caenoB ajs MMOCTPOCHUMA




ceueHuil. CBolicTBa niepecevyeHnit
MPSIMBIX U IJIOCKOCTEN

[TocTpoenue ceuenuit B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3znanue

17 BBIHOCHBIX YePTEKEH U 3aIHCh IIaroB 1
MTOCTPOCHHUS
[TocTpoenune ceuenuit B nmupamue, Kyoe

18 1o TpéM ToukaM Ha pébpax. Co3naHue 1
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MTOCTPOCHHUS
[TocTpoenune ceuenuii B nmupamue, Kyoe

19 1o TpéM ToukaM Ha pébpax. Co3maHue 1
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MOCTPOCHHUS

20 KontponbHas padorta Nel" Axcnombr 1
crepeoMerpun. Ceuenus"

21 KontponpHas padora Nel 1

22 [TepnieHquKyIsIpHBIC TTPSIMBIE

93 [Ipu3Hak nepneHIuKyIIpHOCTH MPSMOM 1
U TUIOCKOCTH

24 [lepnieHIUKYIAPHOCTD 1

25 [lepnieHIUKYIAPHOCTD 1

26 PaccrosHue oT TOYKH 0 IIIOCKOCTH 1

27 Teopema o Tpex mepneHAUKyIsIpax 1

28 Yroa Mex Iy IpsMON U TNIOCKOCTBIO 1

29 3agaun Ha JOKA3aTEILCTBO U 1




UCCIIEIOBAHUE, CBSA3aHHBIE C
PacMoJIOKEHUEM MPSMBIX U TUNIOCKOCTEN
B IIPOCTPAHCTBE

30 JIByrpaHHBIN yrou 1
31 [Tpu3nak HE)pHGHIII/IKyJI?IpHOCTI/I 1
TJIOCKOCTEH
39 [Tpu3Hak nmepneHIUKYIIPHOCTH 1
TJIOCKOCTEH
33 [Mpoekmnuu. Permenne 3amaq 1
34 [IpssMOYTOIBHBIN MapasuIeIenuIe 1
35 [TpsMOYTOIBHBIN TTapATUICTICTUIICT 1
36 Tpexrpanusiii yroa 1
37 KonTtponsHas padorta Ne2 1
38 KonTtponsnas padota Ne 2 1
39 [TepnieHUKYISIPHOCTH 1
40 [TonsaTe MHOTOrpaHHUKA 1
41 [Ipusma. Pemenue 3amau 1
42 [Tpuzma 1
43 [Ipusma. Pemenue 3anau 1
44 [Ipusma. Pemenue 3amau 1
45 [Tnomaak MOBEPXHOCTH MPU3MBI 1
46 [Tnomaab MOBEPXHOCTH MPU3MBI 1
47 IIpu3ma. bokoBas MOBEPXHOCTh 1
48 Haxnonnas npusma. boxosas 1

ITOBCPXHOCTDH




49 [Ipusma 1

50 [Mupamuma 1

51 [Tupamuna 1

52 [IpaBuiibHAs ¥ yCEUYEHHAsI TUPAMUAA 1

53 [Mupamua 1

o4 [Tnomaas MOBEPXHOCTH MUPAMMU/IBI 1

55 [Tnomaas MOBEPXHOCTH MUPAMMU/IBI 1

56 [Mupamuna. Pemenne 3amaq 1

57 [Tupamuga. [1nomaas NoJIHOM 1
MTOBEPXHOCTH

58 [TpaBuTbHBIE MHOTOTPAHHUKH.

59 [IpaBUIbHBIE MHOTOTPAHHHUKH. 1
CriocoObl OITyCTUTH HEPIIEHINKYISPDI:

60 CUMMETpPHS, CIBUT TOUKH I10 1
MapajyIeIbHON MPSIMOM

61 CnBur 1o HenapaJmeJH:Hoﬁ MPSMOM, 1
W3MEHEHHE PACCTOSHUIMA

62 MHororpanHuku Pelienne cioxHbIX 1
3a/a4

63 MHororpaHHUKH 1
[ToBTOpEHUE: Yyroa MEK Iy

64 CKPEIIMBAIOIIUMHUCS TPSIMBIMU B 1
MPOCTPAHCTBE

65 I'eomeTpuueckre METO bl BHIYUCICHUS 1

yTJia MeXy IpSIMbIMU B




MHOT'OrpaHHUKax

66 KontponsHas padora Ne3

67 KoHnTtponsHas padora Ne3 1

68 [TonsiTne BeKTOpa Ha MJIOCKOCTH H B 1
MIPOCTPAHCTBE

69 CymMa BEKTOpOB 1

70 Pa3zHocTh BekTOpOB 1

71 YMHOK€EHHE BEKTOpa Ha YHUCIIO 1

72 [IpaBuno napamienenunena 1
Pasnoxenne BekTopa 1mo 6aszucy Tpéx

73 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1
TUIOCKOCTH

74 Kontponbras padota Ne 4 "Bekrops" 1

75 KonTtponbHas padota Ned "Bekropsr" 1

76 [ToBTOpenwue. [TapamnensHOCT 1

7 [ToBTOpenwue. [lapamnenbHOCTD 1
[ToBTopenue. CrepeoMeTpruecKre U

78 MPUKIIAIHBIC 3a]1a4H, CBSI3aHHBIE CO 1
B3aMMHBIM PACIOJIOKEHHEM TPSMBIX U
IUIOCKOCTH
[ToBTOpEHUE: CKpEIIUBAIOIIIHECS

79 MpsIMbIE, TTAPAJLJICIbHBIC IIJIOCKOCTH B 1
CTaHJIaPTHBIX MHOTOTPaHHUKAX

80 IToBTopenue. [lepneHIMKyIApHOCTD 1

81 [ToBTOpenue. PaccTosiHMe OT TOUKH /10




IIJIOCKOCTH, PaCCTOSTHUE OT NMPAMOM 110
IIJI0CKOCTH

[ToBTOpenue. Brruncinenue paccTosHUM
MEXK/ly CKpEIUBAIOUIUMHUCS MIPSMBIMU C

82 MTOMOIIBIO IEPIIEHIUKYIIIPHOU
IJI0CKOCTH
[ToBTOpenue. TpéxrpanHslil yrod,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX YIJIOB.

83 Teopema [Tudaropa, TeopeMsr
KOCHHYCOB U CUHYCOB JIJIsl
TPEXTPAHHOTO yria

84 [ToBTOopenue. Ceuenusl.

85 [ToBTOpenue. CeueHus

86 [ToBTopenue. Cucremaru3zanus 3HaHUH
"MHOTOrpaHHUK U €ro JIEMEHTHI"

87 [ToBTopenue. [Tupamuga. Bubt
nupamu . [TpaBunbHas nupammuaa
[ToBTopenue. [Tpusma. Ilpsmas u

88 HaKJIOHHAs Npu3MblL. [IpaBuibHas
npusma

89 [ToBTOpenue. IIpsamoii napamienenunen,
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo

90 [ToBTOopenue. Boimykibie
MHororpanHuku. Teopema Oitniepa

91 IToBTOpenue. BekTopsl

92 [ToBTOpenue. CkansipHOE NPOU3BEACHHE




93 IToBTOpenue. Beruncinenue yria Mmexny 1
BEKTOPaMH B IMPOCTPAHCTBE

94 O06o06maromee TOBTOPCHHUE. 1
95 O06o0maroiee NTOBTOPSHHE 1
96 O06o001IeHrEe TTOBTOPCHHE 1
97 [ToBTOpEHME. 1
98 O0600meHne 1 cucTeMaTru3alus 3HaHAK 1
99 O06o00meHne 1 cucTeMaTru3alus 3HaHAK 1
100 Wrorosas koHTposbHas paboTa 1
101 Wrorosas koHTposbHAsA paboTa 1 1
102 OO0oO0IIeHre U CHCTeMAaTH3aINs 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 102 10

I[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue temsl "KoopauHatsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
IIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEXIYy BEKTOPaMH B TPOCTPAHCTBE"
[ToBTOpenue TeMsl "YpaBHEHNE
4 MIPSIMOM, TTPOXOIAIIEH Yepe3 IBe 1
TOYKH"
5 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHUE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKUE METOBI pacuéTa yria 1




MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

AHaTUTUYECKHUE METOIbI pacyéTa yria

11 MEX1Y IIJIOCKOCTSIMU B
MHOTOTpPaHHUKAX

12 @opMmyita pacCTOSIHUSA OT TOYKH JI0
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxnaeHnue paccTosiHui OT TOYKHU 10
IJIOCKOCTH B KyOe

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

15 KoutponbHas pabota "AHanuruyeckas
reomeTpus"

16 CeyeHMst MHOTOTPAaHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKH

17 CeyeHrst MHOTOTPAaHHHUKOB: METOJL
CIIEI0B
CeyeHMst MHOTOIPAaHHUKOB:

18 CTaHJAPTHBIE IUNIOCKOCTH, IEPECEUCHHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenpHble NIPsAMBIE U IUIOCKOCTH:
HapajIeJIbHbIE CEYCHUS

20 [TapannenpHble NIPsAMBIE U IUIOCKOCTH:
pacyér OTHOLICHUN
[TapannenpHble NPsMBIE U TUIOCKOCTH:

21 YTJIBbI MEXKAY CKPELIMBAIOIIUMUCS

IIpAMBIMHA




22

[lepneHuKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
NEPIEHIUKYISIPHBIX IUNIOCKOCTEH U

MIpsAMBIX, CAMMETPHUH MHOT'OI'PaHHUKOB

23

[IepnenuKyisipHbIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPeEX
MEPIEHIUKYIIIpax

24

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

25

[ToBTOpEHME: IOmAAN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS
TJI0IAIeH, COOOpaKeHHS IO 100Us

26

[ToBTOpEeHue: mwIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS
TJI0IA IeH, COOOpaKEHHS IO 100Us

27

[ToBTOpEHUE: TUIOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIAIeH, COOOpaKEHHMS 10 100Us

28

[lnomany ceyeHuit MHOTOrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHHS 1101001

29

[Tnomaay cedyeHnit MHOTOIPAaHHUKOB:
TJIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 4acTH, COOOpaKeHHUsI 1T0100US

30

KonTtponsHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS




MHOTOTPaHHUKOB"

31

O06Bem Tena. O6beM MPSMOYTOIBLHOTO
napasuiesnenurnena

32

3anaun 00 yaBOoCHHH Ky0a, O
KBaj[paTtype Ky0a; O TPUCEKIIUH yriia

33

CrepeomeTpuiecKkue 3a/1au,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO TIapaJuIeieTuIe/1a

34

[Ipuknamabie 3a/1a49M, CBI3aHHBIC C
BBIYHCIIEHUEM 00BEMA
MIPSMOYTOJIBHOTO TTapaJuIeieTuIe/1a

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIIEHUEM 00BEMOB
NPSAMOUN MPU3MBbI

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI IPU3MBI

38

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uuaterpaiga. Oopém
HAaKJIOHHOHM IIPU3MBI

39

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéuHoro unrerpaia. O0bém
MUPaAMU/IBI

40

dopmyrna 00bEMa MUpaMUIBL.
OTtHoleHne 00bEMOB TUPAMU] C
o0IIMM yriom




41

®opmyna 00bEMa MHUPaAMHUIBL.
OtHolIeHHE 00BEMOB MUPAMH]T C
o0mmmM yriom

42

CrepeomeTpuiecKue 3a/1auu,
CBsI3aHHBIC C O6’béMaMI/I HAaKJIOHHOU
MIPU3MBI

43

CrepeomeTpuiecKkue 3a/1auu,
CBsI3aHHbIE C 00bEMaMU TUPAMU/IbI

44

[Tpuknagaeie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM
HAaKJIOHHOHN IIPU3MBI

45

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

46

[Ipumenenne 00bEMOB. Beruncnenue
PaccTOsIHUA 10 TIOCKOCTH

47

KonTtponbhas padota "O0bpEM
MHOTOrpaHHuKa"

48

Hunuaapuyeckas MoBEpXHOCTD,
oOpa3ymolne HUIHHAPUIECKON
MMOBEPXHOCTHU

49

Hunuuap. [psmoii KpyroBoi HUIUHAP.
[Tnomaas MOBEpXHOCTH LUIMHIIPA

50

Konuueckasi ToBepXHOCTb,
oOpa3ymolire KOHUIeCKOU
nosepxHoctu. Konyc

51

Ceuenne KOHyca MJIOCKOCTHIO,




MapajyIENbHOM IIOCKOCTH OCHOBAHUS

52

VYceuénnslil konyc. M3o00paxxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

54

[Inomaas 60KOBOW MOBEPXHOCTH U
IIOJTHOW MTOBEPXHOCTH KOHYCa

55

CrepeomeTpuiecKue 3a1auu Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW NWIIMH]IPA,
KOHYCa

56

CrepeomeTpuyecKre 3a/1a4yu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHHH LUIMHIIPA,
KOHyca

57

[IpuknagHbie 3a0a9u, CBSI3aHHBIE C
HAJTUHIPOM

58

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

59

Cdepa u map

60

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

61

[lepeceuenue cdepsl U mapa ¢
iockocThro. Kacanue mapa u cdepsl




TUIOCKOCTBI0. Buj 1 n3o0pakeHue
mapa

VYpasaenwne chepsl. [Tnomans chepst u

62 .. .
e€ JacTei

63 Cummerpus cdepsl 1 mapa
CrepeomeTpuiecKkue 3a1a4i Ha

64 JIOKA3aTeJILCTBO U BEIYHCIICHUE,
CBSI3aHHBIE CO c(hepoit u mapowm,
MMOCTPOCHUEM MX CEYEHUH TIOCKOCTHIO
CrepeomeTpuyeCcKHe 3a/1auyu Ha

65 JIOKA3aTeJILCTBO U BEIYHCIICHUE,
CBsI3aHHBIE CO c(pepoii u mapowm,
MMOCTPOCHUEM MX CEYCHHUH TUIOCKOCTHIO

66 [Ipuknagabie 337291, CBI3aHHBIC CO
ctepoit u mapom
[ToBTOpEHME: OKPY>KHOCTH HA

67 IUIOCKOCTH, BBIYHCIIEHUS B
OKPY>XHOCTH, CTaHJAapTHBIE TI0100MS

68 Paznuunable KOMOMHAIIUM TEJT BPAIICHHS
1 MHOTOTPaHHUKOB

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

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

71 KonTtponsHas padota "Tena u

MOBEPXHOCTHU BpauieHus"




72

O6béM mnuaapa. Teopema 006 00bEMe
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TEI € IOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
KOHyca

74

TTimotam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

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

76

[Ipuknagasie 3agaun mo Teme "OO0bEMBI
Y TUIONIa ¥ TOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Ipuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
101ma b0 cepbl. COOTHOMICHUS
MEXIy IUIOIIAIIMU TTOBEPXHOCTEH U
00BpEMaMHU ITOJOOHBIX TET

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEMa mpu o 1001u.
CrepeoMeTpHueckue 3aaauu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




TeJI U IIOLIA/Iel MOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX T

81

JIBM>KEHUs MPOCTPaHCTBA.
OTtoOpaxeHus. J[BuKeHUsI 1 paBEHCTBO
¢uryp. O6mue cBONCTBa IBUKEHUN

82

Buabl 1BuKeHMI: TapauienbHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPAMOU

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHE JTBHKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpaHnctae"

86

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUIL:
"[TapasnenbHOCTh NPSAMBIX U
IJIOCKOCTEN B mpocTpaHcTBe"

87

Oo6o06matomee nmoBropeHue 11 moHsTHIA
Y METOJIOB Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aI1sl 3HAHUM:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromniee noproperue 11 noHsTuit




U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

Oo6o6maromee moroperne 11 moHsTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUHN:
"O6beM MHOTOrpaHHUKA"

90

O6o6mmaromniee noproperue 11 nonsituit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHI:
"O6beM MHOTOrpaHHuKa"

91

Ob6o6maromniee noproperue 11 nonsituit
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3aIUsl 3HAHUI:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUI:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

93

Hrorosas koHTposbHAs paboTa

94

Hrorosas koHTposbHas paboTa

95

[ToBTOpEHue, 0600ImEeHNE U
crcTeMaTH3allHs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBOTCPHBIX TEXHOJOTHI1

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

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




OBIIEE KOJIMYECTBO YACOB ITO

102
[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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