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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO
oO1rero o6pa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYE€HUSI JUCIUTUIHH
€CTECTBEHHO-HAYYHON HAIIPABJIICHHOCTH M IPEIMETOB TyMAaHHTAPHOIO LIMKJIA.
[TockonmpKky  JOTHYECKOE  MBIIUICHHE, (opMmupyemMoe TNpu  HU3yYCHHUH
OOy4arOIIMMUCS TTOHSITHUIUHBIX OCHOB T'€OMETPHUH, NPHU JI0KA3ATEIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTUUECKUX YTBEPKIACHUW MPHU PEUIEHUN T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb W OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJNB3YIOTCSL IIPU PEIIEHUHU 33Ja4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTH
(bu3nUecKuX 3aaau.

Ilenb ocBoeHus mporpaMmbl yueOHOTo Kypcea «I'eomeTpusi» Ha yriayOnéHHOM
YpPOBHE — pa3BUTHE MHIUBUIYAJIbHBIX CIIOCOOHOCTEH OOydYaromuxcsi Mpu
M3YYEHUH T€OMETPUHU, KaK COCTABJISIONICH mpeaMeTHOW obOnactu «MaremaTuka u
uHpopmatrka»  yepe3  oOecleueHHe  BO3MOXKHOCTH  MOPUOOpPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHelM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIEIIHOIO NpOo(deCCUOHATBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJa4yaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YPOBHE,
PaCIIMPSAIONIMMH M YCUIIUBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

paclIMpeHne MPEeaCTaBICHU O T€OMETPUU KaK 4aCTH MUPOBOU KYJIBTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H FTEOMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMupOBaHUE TMPENCTaBICHHUS] O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEISX, MO3BOJSIONIMX OINKCHIBATH M HU3Yy4aThb
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHUE NMOHATUWHOTO amliapara 1o pasaeiy
«CtepeomeTpus» yueOHOTo Kypca reOMETpHH;

¢opMupoBaHHe  yMEHHUS ~ BIAJECTb  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMU CBONCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSITh, YMEHHUs JIOKa3bIBaThb TEOPEMBbl U HAXOJUTH
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 3a/1a4;

(dbopMupoBaHHE YMEHUS pacro3HaBaTh Ha YepPTEkax, MOJIEISIX U B PEaIbHOM
MHpPE MHOTIOTPaHHUMKM M Teja BpAIICHUSA, KOHCTPYMPOBATH TI'€OMETPUYECKUE
MOJENH;

dbopMHpoBaHWE MOHUMAHUS BO3MOXHOCTH aKCHOMATHUYECKOIO IMOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (popMHpoBaHHE MOHUMAHUS POJM AKCHOMATUKU MpPH
IIPOBEJCHUN PACCYKACHUM;

dbopMupoBaHrHE YMEHHS BIAaJE€Th METOJaMH JOKAa3aTelIbCTB U AJITOPUTMOB
pELIEHUs, YMEHUSA UX IPUMEHSTh, MPOBOJAUTH JOKA3aTEIIbHBIE PACCYK/ICHHUS B
XO/JI€ PELIECHUs CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPIKAHHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  MpH



00OCHOBAaHHUU MaTEeMAaTUYECKUX YTBEPKACHUM U POJIM aKCUOMATUKH B IIPOBEICHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHHE WHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CcrocoOHOCTeW 00y4JaronMxcs, Mo3HaBaTEIbHOM aKTUBHOCTH, UCCIEIOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTU MBIILICHUS, UHTEPECA K U3YUYCHHUIO T€OMETPUH;

¢dopmupoBanre (yHKIIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHON T'€OMETpPUU:
YMEHHsI paAcHO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYalMSIX U MPU U3YYEHUH JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSI pEaJbHBIX CHUTYallUid, HCCJIEIOBAHUS MOCTPOCHHBIX MOJCIIECH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATETBbHBIMU JIMHUSAMU y4eOHOTO Kypca «['eomeTpus» B
10-11 «xmaccax sBisitoTcs:  «[IpsiMble W MJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema  BpameHus», «BekToppl W  KOOpPAMHATHI B
IPOCTPAHCTBE», «JBIKEHHUS B TPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
MOHSTHUSMWY», PEIIEBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COJIEp>KaTeIbHBIM JTUHUSM Y4eOHOTO Kypca, a
dopMupOBaHHE JIOTUYECKMX YMEHHH  pacrpeiensercss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHOU padbodyeit
POrpaMMbl, paclpene’EHHbIM M0 ToAaM OOydYeHHUS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUaromuecs
oOpalianuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHHE
re€OMETPUYECKUMHU TTOHATUSMHU U HABBIKAMU TIOCJIEIOBATENBHO U MIOCTYIATEIBHO, C
COOJTIOICHEM MPUHITUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOUAThH B OOIMIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIOUUXCs, pACIIUPSISL U YIIIyOIIss
e€, 00pa3ys MpOoYHbIe MHOKECTBEHHBIE CBSI3U.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISET:

co3math  ychmoBus i auddepeHumuanuu 00ydeHHs,  MTOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeNbHBIX MpOTrpaMM, OOECHeUuTh YriyOJEHHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIIAOIIEN yueOHoro mpeamera «MaTemaTukay;

MOJATOTOBUTH OOYYAIOIMMUXCA K TMPOAOHKCHUIO HW3YYEHUS MAaTEMaTUKH C
ya€ToM BbIOOpa Oyaymied mnpodeccuu, obecrieurBasi MPEEMCTBEHHOCTh MEXKIY
o01IKUM 1 po(heCCHOHATBHBIM 00Pa30BaHUEM.

Ha wusyuenue ydeOHoro kypca «['eomerpus» Ha yriayOJaéHHOM YypOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 yaca (3 gaca B Henemo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IJIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE ~ NOHATHS  cTepeoMeTpud. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBo. IloHATHE 00 aKCHMOMAaTHMYECKOM IOCTPOEHHH CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anmHoe pacnoniokeHrne mpsAMBIX B INPOCTPAHCTBE: IIE€pECEKaroIuecs,
NapajulelIbHble M CKpeluBaromuyecs npsmble. [Ipu3Hakum CKpemmBarOmuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaJlIEIbHbIE
IIPSAAMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPAMBIX, [1ApaUICIIBHOCTD IPSIMOMN
u 1ockoctd. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENbHOrO MpoeKTUpoBaHUs. WM3o00paxenue
buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMHU, yroOJ
MEXIy NpsAMBIMU B IIpocTpaHcTBe. [lapannenbHOCTh INIOCKOCTEN: MapalieabHbIe
IIJIOCKOCTH, CBOMCTBa IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYpbl HA IUIOCKOCTH: TETpajap, MapajieJenunes,
MMOCTPOCHHUE CEYEHMUI.

[leprieHIUKYJISAPHOCTD MPSIMOMN U INIOCKOCTH: NEPNEHAUKYIISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE IAPAJIIEIbHBIE W IEPIECHIUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IMPSMOW M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIIPHON IJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT TpsAMOM [0  IUIOCKOCTH,  TpoeKuuss  (Qurypel Ha  IUIOCKOCTb.
IleprieHIUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK  NEPHEHAUKYIAPHOCTU  IBYX
TIoCKOCcTer. TeopemMa 0 TpEX NEPIEHANUKYIAPAX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMNHEWHBIM yrojl ABYTPAHHOTO yrija. TpEXrpaHHbIM U MHOTI'OTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yruia. TeopeMbl KOCUHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHU

Buasl MHOrorpaHHukoB, pa3BEépTka MHOrorpaHsHuka. Ilpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAs OBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJBHBIM — NAapaJUIeNENUIe] W €ro  CBOMCTBA.
Kparuyaiimme nyTM Ha TIOBEpXHOCTM MHOIOrpaHHMKa. Teopema Oiuiepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamupa: N-yronbHas nupamuaa,
npaBwibHas W yceu€HHass nupamuabl. CpoiictBa pébep M OOKOBBIX TpaHel
IIPaBWJIBHOW nupamuibl. lIpaBuibHbBIE MHOTOIpaHHUKM: IpaBWIbHAs IpU3Ma U



npaBWibHAs NUpaMuIa, MPAaBWIbHAS TPEYroybHAas NHUPAMHUAA W TPABUIbHBIN
TeTpasap, Kyo0. IlpeacraBieHume O NPaBHIBHBIX MHOTOTPaHHHUKAX: OKTadp,
JOJIEKa’Ip U UKOCAadIp.

Bbruncnenre 351€MEHTOB MHOTOTPaHHMKOB: pEOpa, JAMAroHaa, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W TIOJHOW MOBEPXHOCTU MPSMOM INPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MNPSIMOW IPHU3MBI.
[Inomanes OOKOBOM TIOBEPXHOCTH M IOBEPXHOCTU MNPABWIBHOW MHUPAMHIBI,
TeopeMa O IUIOAAN YCEYEHHOW MMPAMUIBI.

CuMmmMmeTpuss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IPaBUJIBHOM MHOTOTPAHHUKE: CUMMETPHS
napajuieienunena, CUMMETPUsS NPAaBWIBHBIX IMPU3M, CUMMETPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IMPOTHUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA ¢ BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YUCIIO.
[TonsiTne KOMILIaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3lIOKEHUUM BEKTOpA MO TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. lIpsiMoyronpHas  cuctema  KOOpAMHAT B
npoctpancTBe. KoopaunaTtel BekTopa. CBS3b MEXIy KOOPAMHATAMHM BEKTOpa M
KOOpJIMHAaTaMHd TOYEK. YTON MexIy Bekropamu. CKalIpHOE NpPOU3BEICHHE
BEKTOPOB.

11 KIIACC

Tesia Bpamenus

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTed. Tema BparieHwus:
UUWJIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3auMmHoe pacnosioxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuHapa u konyca. Cummerpus chepsl u
nrapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Mapajuienenuneaa u ciueactsusi u3 He€. OObEM mnpsiMoil U
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUpaMHIbl 1 KoHyca. OO0BEM Iapa U MIapOBOTO
CerMEHTA.

KoMOuHanum Ten BpamieHuss ¥ MHOrorpaHHuKoB. [Ipu3ma, BnucaHHas B
UWIMHAP, OINHCAHHAs OKoJo wuuiuHapa. Ilepeceyenune cdepbl M mapa c
wiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, chepbl, BOUCAHHON B MHOTOIPAHHUK WJIH TeIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOMAab cepbl U e€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIANEH TOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILLCHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (IapajuielbHble
OCHOBAHMIO U TIPOXOJISAIIUE Yepe3 BEPILIUHY), CEUCHHS 1Iapa, METOIbI MOCTPOCHUS
CEYEHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO NPOEKTUPOBAHMUS, METOJ IEPEHOCA
CEKYIIIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXeHUs. [IpsimoyronbHas
cucTteMa KoopauHat B nmpoctpaHcTBe. Koopannatel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopIHHATHO-BEKTOPHBIA METOJA MPU PEHICHUU T€OMETPUUYECKUX
3a7ad4.

J{BHKeHHsI B IPOCTPAHCTBE

JBwxenus mnpoctpaHcTBa. OtoOpakeHus. JIBUkKeHUST M PaBEHCTBO GUTYp.
OO6mme cBoiicTBa JBWXKEHUN. Buasl JBMXKEHUN: TapaulebHBIM MEpeHoc,
LHECHTpaJIbHAs CUMMETPHUS, 3€pKajibHasi CHUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHET'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIMTaHHE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOIO  WIEHA  pPOCCHUHCKOro  OOIIECTBA,  MPEACTABICHHE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
Opoueayp TIpaxAaHCKoro oOmiecTBa (BbIOOpBI, OMNPOCHI U JIPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
(GYyHKUMSIMHA ¥ HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIaHCKOW HIACHTUYHOCTH, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTHKEHUA B JIPYrMX HayKaX, TEXHOJOTHAX, cdepax
HYKOHOMMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapojaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NOBEACHMS, CBA3AHHOIO C MPAKTUYECKHUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JESITEIbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyayIIero;

4) hcTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIKOYAs 3CTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/lay, PEIICHUN, PACCyKIECHUN, BOCIPUUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3jIM4HbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

c(OPMUPOBAHHOCTh yYMEHHsSI TNPUMEHATh MaTeMaTHUYeCKUe 3HaHUS B
MHTEepecax 310pOBOT0 M 0e30macHOro oopasa *HU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATIAHCHUPOBAHHBIM PEXHUM 3aHATUNA U
OTIIbIXa, peryispHas ¢u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICEHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON JIEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeC K
paznmuyHbiM  chepaM  MPOQPECCHOHATILHOM  JIESITENIbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppeannu30BBIBATH COOCTBEHHBIC JKMU3HEHHBIC ILIAHBI,
TOTOBHOCT U CIIOCOOHOCTH K  MareMaTH4eCKOMy  OOpa3oBaHHIO U



caM0OOpa30BaHUIO Ha TMPOTSDKCHUHM BCEW JKWU3HH, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MAaTEMAaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCcKOoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTypbl, TOHUMAHUE BIIUSHUS
COITMATTbHO-?KOHOMUYECKHUX IPOIIECCOB Ha COCTOSTHUE MPUPOIHON M COIMATBHOM
CpeIlbl, OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MATEMAaTHYECKUX 3HAHWM [Ji1 penieHus 3ajad B 001acTu
OKpY’)Karolel cpebl, IJIaHUPOBAHUE IIOCTYNKOB M OIEHKHM WX BO3MOXHBIX
MOCJICACTBUMN JIJIsl OKPYIKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH U  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYECKOW HayKu Kak cdepbl 4eIOBEYECKOW JESATEIbHOCTH, JTaloB e&
pa3BUTUA M 3HAYMMOCTH [JIi Pa3BUTHS IMUBUJIW3AIUHU, OBJIAJCHHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOW KakK CpEIACTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID U UCCIEIOBATEIBCKYIO JESITEIbHOCTh
WHJMBUAYAJILHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckmne AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTUUYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHHH MEXAY TMOHATUSIMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHMsI /i1 0000IIIEHNS U CPAaBHEHUS, KPUTEPUU TIPOBOJMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTh W  IPeoOpa3oBBIBATH  CYXKJICHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTh KPUTCPUU JUIS
BBISIBJICHUS] 3aKOHOMEPHOCTEN W NPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J1I0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(OpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh ApTyMEHTAIMIO, TPUBOAUTDH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS U BHIBOIBI,

BBIOMpaTh Crmoco0 pelieHus ydyeOHOM 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIlEHHUs, BbIOMpaTh HauOoJiee TMOAXONAIUMHA ¢ Yy4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarebCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEI0BATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHPYIOIIME  MPOTUBOpEUHEe,  MpodseMy,
yCTaHaBIUBAaTh MCKOMOE U JaHHOE, (OpMHUPOBATh THUIOTE3Y, apryMEHTHPOBAThH
CBOIO MO3HIINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEOBaHHE
[0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTU4ecKoro oObeKTa, SBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIHO (hOpMyIMpoBaTh OOOOIIEHHS M BBIBOABI IO pe3yJbTaTam
OPOBEAEHHOIO  HAONIONEHHUSA, HCCIIENOBaHUsS, OLEHUBAThb  JIOCTOBEPHOCTH
MOJyYEHHBIX Pe3y/IbTaTOB, BBIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TAaKKe BBIIBUTATh
MPEINOIOKEHHUS O €0 Pa3BUTUH B HOBBIX yCIIOBHSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeDUIUTHl MHPOPMAIMK, JAHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha
BOMIPOC U IS PEIICHUS 3a1a4H;

BbIOMpaTh MH(OPMALIMIO U3 UCTOUYHUKOB PA3IUYHBIX THUIIOB, aHAJTM3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATH HH(POPMALMIO PA3TUYHBIX BUAOB U
(dbopM npeacTaBieHuUs;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, NPEACTaBIATh €€ B pa3iNuHbIX (opmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMYyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIe 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (YOPMYIUPOBATh CYXACHUS B COOTBETCTBUH C YCIOBUSIMHU U
HensiMu  OOLIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NUCBMEHHBIX TEKCTAX, JaBaTh MOSICHEHMS 110 XOIy PEUICHUs 3aJayu,
KOMMEHTUPOBATH MOJTYyYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXAaeMOU TEMBI,
npoOsieMbl, pemiaeMod 3aJayd, BbICKA3bIBaTh WJECH, HAIEJIEHHbIE Ha TIOUCK
pelIeHnsl, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMMU JOPYIMX YYaCTHHUKOB
nuanora, oOHapy>KUBaTh Pa3iMuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(bopMyIMpOBATH PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4y, DKCIIEPUMEHTA, UCCIEN0BAHMS,
POEKTa, CaMOCTOSITENIbHO BbIOMpaTh (OpMAT BBICTYIJICHUS € Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPHUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe YueOHbIE 1elCTBUA
Camoopranusanus:



COCTaBJIATH IJIaH, AITOPUTM pEIICHUsS 33a]]auM, BEIOUpaTh CIOCOO PEIIeHuUs C
y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTUPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJLJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENBHOM  peduieKCMH Kak  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN M MBICTUTEIBHBIX MPOLIECCOB, UX PE3yJbTATOB, BIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca W pe3ylibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUU 3aJ]1a4H,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX,
HaWJEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATb COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUSIM, OOBSICHITH MPUIHHBI
JOCTHKEHUSI WJIM HEJIOCTHKEHUST PE3yJIbTaTOB JIEATeIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OI[EHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEIbLHOCTD:

MOHMMAaTh M HCIIONH30BAaTh MPEUMYIIECTBA KOMAaHAHONW M WHIUBUAYATbHON
paGoThl TpW peuieHHH y4eOHBIX 3aJad, MNPUHUMATH I€JIb COBMECTHOMN
NEeSATEeIbHOCTH, TJIAHUPOBATH OPTraHU3AIMI0 COBMECTHOM palOThI, pachpeneisTh
BUJIbI paboOT, JIOTOBApUBATHCS, OOCYXAAaTh TMPOLIECC U pe3yjibTaT paboThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboTsl (0OCYXJeHUsS, OOMEH MHEHHIA,
«MO3TOBbIE IITYpPMBD» W WHBIE), BBIMOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJE€HAMU KOMAaHJbl, OIEHHUBAThH
KaueCTBO CBOETro BKJAaJa B OOIIUN MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKaMHU B3aNMMOJCHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyJaromuiicss HAy4uTCs:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHHUII;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3aa4;

e KJIACCHU(PUITUPOBATH B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TOHATHUSMHU, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSAMBIMU B TPOCTPAHCTBE, MEXAY MPSMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMH, CBI3AaHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (IIpHU3Ma,
nupamMuaa, NpsMOYTOJIbHBIN Napajljiesienume, Kyo);

e KIAacCUPUIMPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1accu(uKaIuu;

e CBOOOJHO ONEpPUPOBATH TOHATUSMHU, CBSI3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJIHATh napajiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHUE (UTYP HA IMIJIOCKOCTh, BBIMOJHATH M300pakeHus (HUryp
HAa TUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJIAMU, BBITIOJIHSTh
(BBIHOCHBIC) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TMpU3Ma,
nupamMua), TEOMETPUUYECKUX Tell ¢ TpUMEHEHUEM HOpMYyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OChb U IUIOCKOCTh CHUMMETPHH, LEHTP, OCb M IUIOCKOCTh CHMMETPHUHU
duryps;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJAMHATaM B POCTPAHCTBE;

e BBIMNOJIHATH ACUCTBUS HaJl BEKTOPAMHU;

e pemarh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTeMaTHYECKUX OTHOLUEHUH H
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHH, MPUMEHSS WU3BECTHBIE METOJIbI
MIpU PEIICHUH MAaTEMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CpPEICTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPEOOPA30OBHIBATH M HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPEACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh PeajbHbIE CUTyallUU, MPUMEHSATh U3Y4YCHHBIC MOHSATUS B
npolecce IMOMCKAa peHleHus MaTeMaTH4ecKu  Cc(hHOopMyIHpOBaHHON
mpoOIeMBbl, MOJAEIUPOBATh pEaIbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEeIOBATh MOCTPOEHHBIE MOJENH C MCHOJb30BAHUEM T€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajareOpbl, pemarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEIINYUH;

e UMETh NPEJCTABICHUS 00 OCHOBHBIX dTamax pa3BUTHS T€OMETPHM Kak
COCTaBHOM 4acTH (PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOyJaromuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHATUSIMH, CBS3aHHBIMU C IWIMHIAPUYECKOU,
KOHUYECKOH U Cc(hepuIecKoil TOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJTY4YEHUS,

ONEPUPOBATH MOHITUSAMHU, CBI3AHHBIMHU C TE€JIAMU BPALLCHHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHIAP, KOHYC, cdepa W map) u
OOBSACHATH CIIOCOOBI MOTYYESHHS TEJ BPaLCHHUS,;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIOokKeHue chephl U MIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHHUKOB U TENl BpPAIICHUS,
TEOMETPUYECKHX TEJ C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHAIIUSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B cdepy U
OMHCaHHBINA OKOJO0 cephl, chepa, BOUCAaHHAS B MHOTOTPAaHHUK WITU TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXY TUIOIIAIIMHU MMOBEPXHOCTEN U 00BEMaMU
IMOTIOOHBIX TEN;

U300pakaTh u3ydaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) ILIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPEOoOpa3oBbIBaTh HHOOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCyHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSTH OTEpaIliy HaJl BEKTOpaMHu;

3a]1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIUHUCIICHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSTHUWA OT TOYKH 1O IIJIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TP PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSAMH, CBSI3AHHBIMHU C JIBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUM;

BBITIOJIHATh HW300paKEHUSI MHOTOTPAHHUKOB U T BpAIICHUS TpU
MapajyIeIbHOM ~ IIEPEHOCE, LEHTPAIbHOM CHMMETPHUM, 3€pKaJbHOU
CUMMETPUH, TIPU TOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus 0A00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BpaIleHUs: CEYEHUS IUIUHIpA
(mapajsienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYCa (MapaJieIbHbIe
OCHOBAHHMIO U MPOXOSAIINE YEPE3 BEPUINHY), CEUECHHSI 111apa;
UCIIOJIB30BaTh METOJAbl TOCTPOCHHS CEYEHUH: METOJ CIEAO0B, METOJ
BHYTPEHHETO IPOECKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEHN TIIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHHUS,

NPUMEHATh TEOMETpPHUYECKHE (PaKThl ISl PEUICHHUS] CTEPEOMETPUUECKHX
3a/1a4, NPEANOJIaraloluX HECKOJbKO IIAroB PELICHMs, €CIU YCIOBHS
MPUMEHEHUS 3a/laHbl B IBHOM U HEsIBHOU (dopMme;

pemarb 3aJadyd Ha JO0Ka3aTelbCTBO MAaTEMATHUYECKUX OTHOLIEHWWA U
HaXO0XKJEHUE T€OMETPUUECKUX BEIHYNH;

IPUMEHATH MPOTrPAMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHSITh  TIOJIYYEHHbIE  3HAHUS HAa  [PAKTUKE:  CpaBHUBATh,
aHAJIM3UPOBATh U OLICHUBAThH peabHbIE CUTYalllH, IPUMEHATH U3yYECHHbIE
NOHATHUS, TEOPEMBbI, CBOMCTBA B IMpOILIECCE IOMCKA  PEIICHUS
MaTeMaTu4ecku  CHOPMYIMPOBAHHOM  MPOOJIEMBbI,  MOJEIMPOBATH
peanbHble CUTyallUH Ha SI3bIKE T'€OMETPHUM, HMCCIIEI0BAaTh IIOCTPOCHHBIE
MOJEIN C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX IOHATHM UM TEOpEM,
anmapara anreOpbl, pemarb MPAKTUYECKUE 3a/layd, CBS3aHHBIE C
HAXO0KJIEHUEM T€OMETPUUECKUX BEJIHYNH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTUS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoabusie — Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnionokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
MJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUS 16
MHororpanHuKu 7
BekTops!l B IpoCTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011eHNE U CHCTEMATH3 AU 5 ”
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tipaktaseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, O606H.[€Hlf€ " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O06bEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
7 [ToBTOpEHME, 0606HICHI:IC " 17 ”
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHBbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEeHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, napanneanblx HpﬁMI)IX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
MepeceKaroIrecs mpsmas ¥ MioCKOCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
MepeceKaroImecs mpsmas 1 MioCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKu, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

10

11

12

13

14

AXCHOMEI CTCPCOMCTPUHU U IICPBBIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TUIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300paxkeHne cedyeHnit MupamMuIbl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uX
pEbpa. N3o0paskeHne nepeceyeHus
MOJTyYEeHHBIX IUIOCKOCTeH. PackparimBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIIIOCKOCTEN. PackpaimBanue
ITOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

MeTton ClIeaoB s MOCTPOCHUMA CedeHU




15

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertop cie1oB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I " 3aIl1iCh HI1aroB
MOCTPOCHHS

ITocTpoeHue ceueHuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh I1aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
ITOCTPOEHUS

IToBTOpeHue manumerpuu: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npocTpancTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsMbIX. [lapamiensHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, MTPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsAMoi. Jlemma o nepeceyeHun
MapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapamnenbHOCTh TpeX MpsMBIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSMBIX

27

28

29

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBaHus. MI300paskeHne pasHbIxX
¢buryp B napauenbHON IpOeKINUN

enTpanbHas npoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3azauu Ha JOKa3aTeNbCTBO U
HCCIIEA0BAHUE, CBA3AHHBIC C
PaCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapamIeTbHOCTh IPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHNUE U
J0Ka3aTeNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YepTEkKE U
MapaJyIEIbHOIO IPYrou npsmoil. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHS, TIPUMCHEHUE
JUTSL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CeoncTaa
napajuieNienumne1a ¥ IpU3Mbl

HapaJ'IJ'IeJ'ILHLIG IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEepeceUeHUs
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbIX
IUIOCKOCTEMN TPEThEU

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOH C
JBYMSI TapaJIEIbHBIMU TJIOCKOCTSMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuieJenumnena

41

Brruncnenue iH OTPE3KOB B Ky0Oe U
IIPSAMOYTOJIbHOM IapajuleIeuIIe e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocT U nepreHINKYIApHbIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

47

48

[lepnieHIUKyNIAp U HAKIOHHAS.
[Toctpoenue neprneHauKyspa U3 TOYKU Ha
MPSIMYIO

[lepnieHIuKynAp U HAKJIOHHAS.




ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX nepHeHANKYIIApax
(npsimast m oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
MPSIMBIMU
[Touck neprneHaAUKyISIPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJIBLHOM MPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 [IPaBWJIbHOM MUPAMUAbI C TIOMOILBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUH

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:




CUMMETpHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yrja

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO MCPIICHAUKYJIAPHBIX IUIOCKOCTEH

68

[Ipu3Hak nepneHaAuKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSMOn
IIEpECEUECHUS IBYX IUIOCKOCTEN
[IEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

70

[IpsiMOyTONBHBIN MapajuIeaenuIes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiefienuneaa

TeopeMa 0 JUuaroHajivu npsiMmoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CTGPGOMeTpI/I‘iGCKI/Ie " IIPHUKJIAAHBIC
3aga4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNbHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenbHbIX MIIOCKOCTENH HA
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEXY CKPEIUBAIOIUMUCS TPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue paccTosHUA MEKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYeCKUE JIMHUU Ha 3emile

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK
U €r0 3JIEMEHTHI"

80

[Tupamupa. Bunsl nupamuy. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOrorpannuku. Teopema

84 Oiinepa. [IpaBrIIbHBIC U TIOJTYIIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 KonTtponsHast pabora "MHOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA MJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3znocTs BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YUCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O060061IeHre U crucTeMaTU3alus 3HaHU! 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HroroBasi koHTpoIbHAs paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O0o001IeHre U CHCTeMAaTH3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH M B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansgpHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria 1
MeX/1y BEKTOpaMu B IPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TIPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUPOBaHHE
10 AHanuTHYECKHE METO/IbI pacyéra yria 1
MEXy MPSMbIMU B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEX/1y MJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATAX

HaXO)KI[eHI/Ie paCCTOHHI/Iﬁ OT TOYKH OO

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHuM OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHast pabora "AHanutuueckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHJIapTHBIE
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHusi MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUS IPSAMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MPsMbIE U TUIOCKOCTH:
napajuieIbHbIE CEYEHUS

20 [TapannensHbie MPSMbIC U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannenbHble MpsMbIE U TUIOCKOCTH:

21 YTJIbI MEXK/1Y CKPELMBAIOIIUMUCS
MPSIMBIMUA
[leprnieHuKyNSIpHBIC TIPSIMbIC U

99 IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
[leprieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MEepIeHIUKYIIIpax

24 [lepnieHIuKynApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYUCJIICHUS OJIMH B
MHOTI'OI'paHHHUKaXx

25

26

27

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 17151
Iomaaen, cooopaxeHust moa00us

[ToBTOpEHUE: MIOIAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
Iomaaen, CoOoopakeHust Mo00us
[ToBTOpEHHE: MIOIIAN

MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIs
ionaaen, cooopaxeHus moaoous

28

[Inomany ce4eHnii MHOTOI'PaHHHUKOB:
IJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaKeHUsI MOA00HS

29

[Inomany ce4eHnii MHOTOI'PaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOI00uUs

30

31

Konrtponsnas pabdora "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenumnena

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdecKue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJIBHOTO
napasuleenumesaa

HpI/IKHaI[HBIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napaenenumnena
35 OOBEM NpsAMOi TIPU3MBI
36 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienue 00bEMOB Tell C TOMOIIBIO
38 ornpeaenéHHoro uaTerpana. O0bpém
HAaKJIOHHOM IPU3MBbI
Beruuciienne 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0béM
39 06
UPaMUIbI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJL C OOIIHM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHUE
00BEMOB MTUPAMU/I C OOIITUM yTIIOM
42 CrepeoMeTpHUECKUE 3a7ja4l, CBA3AHHBIE C
00bEMaMU HAKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]aul 110 TeEME ‘BEMBI
IT "O6
44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
IIPU3MBI
IIpuxnanaele 3agaun mo teMe "OO0bEMBI
45
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI
16 [Tpumenenne o0bEMOB. Brruncienne

pacCTodHUA N0 IMIIOCKOCTU




KonTponbras pabota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humaap. [psitmoit KpyroBoM UIUHID.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckas noBepXHOCTb, 00pa3yromiye
KOHMYECKOU nmoBepxHocTu. Konyc

51 CeueHune KOHYycCa TUIOCKOCTHIO,
NapajuIeIbHOM MJI0CKOCTH OCHOBAHUS

50 VYceuénnblil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN LMINHJpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEUEHUH HUIUHAPA, KOHYyCa

57 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
ATUHIPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
MATUHIPOM

59 Cdepa u map




60

[epeceuenue chepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

61

[epecedenue chepsl U mapa ¢
iockocThio. Kacanwue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
qyacTten

CummMmetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHUEM UX CEUCHH ITIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTaHAApTHBIC
o 00us

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUA U
MHOT'OIrpaHHUKOB

69

3agaum o Teme ""Tena 1 TOBEPXHOCTH
BpamieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O0béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO LUJIMHAPA

Brruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

[Tmomaay OOKOBOU U OJIHOK
MOBEPXHOCTU KOHYCa

75

CrepeomeTpHuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMHIPA,
KOHYyca
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[Ipuknagueie 3agaun 1mo Teme "OO0BbEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [Inomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIC C BEIYHCICHUEM 00BbEMOB
Imapa, IapoBOro CErMeHTa U MapoBOro
CeKTopa

[Tpuknanueie 3ana4n o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOI00HBIX TEJ
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[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o0wEma mpu moo0uu.
CrepeoMeTpHUueCcKre 3a7a4u, CBI3aHHBIE C




BBIUUCIICHHEM 00BEMOB Tel U IIJIONIACH
MOBEPXHOCTEH
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KonTponbras pabota "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBmxenust npoctpancTBa. OToOpakeHusl.
JIBvokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBMKEHUI

Bupl n1BukeHuil: napamiebHbII
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
npsAMOi

83

[IpeoOpazoBanus nmomoowus. [Ipsmas u
cdepa Diinepa

84

85

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABMKCHU S

KonrtponbHas pabora "BekTopsl B
pocTpaHcTae”
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Ob6o61matomiee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUI:
"ITapannenbHOCTh NPSAMBIX M IUIOCKOCTEH
B IIpOCTpaHcTBE"
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METO0B Kypca reomerpun 10-11
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"O6beM MHOTOTpaHHUKA"
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O6o0maromiee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o6matomiee mopropenue 11 nonsaruii u
MeTOJIOB Kypca reometpuun 10-11
KJ1aCCOB, CUCTEMAaTH3allMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyrJbix ten"

O6o06maromiee noropenue 11 noHsATuit 1
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[Tmomany MOBEPXHOCTH U 0OBEMBI
KpyIJibIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

Wrorosas koHTpoJIbHAs paboTa
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[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aInsI 3HAaHUH

96

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HayKU U €€ pojb B PA3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
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100

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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