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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBiseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 00ILEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLUILINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyeMOe MPU U3yYEHUH 00YHarOIIUMUCS
IIOHATUMHBIX OCHOB TI'E€OMETPHMM, IPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIECITOYKH JIOTHYECKUX YTBEPKICHNUN IPHU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HENOCPEICTBEHHO HWCIOJIB3YIOTCS IpHU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — Pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN, 00yUYatOINXCs PU U3YYEHUN
reOMETpUH, KaK COCTaBJsAIOUIed mnpeaMeTHol obmactu «Marematuka u
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOro MPOdecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacHIMpeHre MpeACTaBIeHUsI 0 TEOMETPUM KaK 4aCTH MUPOBOM KYJIbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKAIOIIEro MUpa, 3HAaHWE MOHATUIHOIO amnmapara o pa3ieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

¢opMupoBaHHE  YMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHHS PAClIO3HABATh HA YEPTEkKaAX, MOJEISIX U B pEaJbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpoOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, TIPOBOJIUTH JOKA3aTEIbHbIE PACCYKIEHUS B XO/1€
pelIeHus] CTePEOMETPUUECKUX 3aJlad U 3aJa4 C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE MPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEeNIbCTB  IMpHU



00OCHOBAaHUU MaTEeMaTHUYECKUX YTBEPXKJIECHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEUIEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS, UHTEPECa K U3YUEHUIO TE€OMETPUU;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBPHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus» B
10-11 knaccax sBisitorcs: «lIpsmble W TUIOCKOCTH B MPOCTPAHCTBER,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU IT'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00y4ueHus B 10—
11 xmaccax, OTHOCHUTCS KO BCEM COJIEP’KAaTENbHBIM JIMHUSM Y4eOHOro Kypca, a
(dopMUpOBaHHE  JIOTUYECKHMX YMEHUH paclpenensercss He TOJbKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENBHO, C
COOJIIOJIEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSS U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHHUIO TEOMETPUU Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUN KaK COCTaBIISIOIIEeH yueOHoro npenMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOIKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npoecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B IMPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTh IPAMOM
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayieapbHOCTh IUIOCKOCTEN: IapajuleiIbHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLMsI (PUTYPBI HA MIIOCKOCTh. [lepneHaAuKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXTpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenure 1, TpsSAMOYTOJIbHBIN MTapaJIEICIIUIE U €r0 cBolicTBa. KpaTuaiimue
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuga: n-yronbHas nupaMmujia, MPaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBLHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS MMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAEKAIP U UKOCADP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAaMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NnapaJuIeNenuIe d, CUMMETPHs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpaA Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa WU
KOOpJIMHAaTaMH TOYEK. YTOI MeExXay BeKTopamMu. CKalsipHOE IPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKAass TOBEPXHOCTH,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM I1apa U mapoBOTO
CETMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BmmcanHas B
MUWJINHAP, ONMHMCAaHHas oOKojio muwiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMHUCAHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, IUIOMAAbh cPephl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO ¥ TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTopsl B npocTpancTe. Onepanuu HaJ BEKTopaMu. BEeKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronmpHas cucrema
KoopAuHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. PasnoxeHne BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOJT IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUSsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEHOoC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXIaHCKOTOo  oOmiecTBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO ITOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESTEIBHOCThIO YU4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHATH MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 0e30MacHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBoe BOCIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTreMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA NPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUIECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMAaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUSCKON ASATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUI. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH M XapPaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKM MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeieSICHUs] MIOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIiy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUpPOBaTh U  IPeoOpPa30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJIBHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BHICTpPAUBAaTh apryMEHTALIUIO, TPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpATh CMOco0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBINA HKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUSA, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUIUTH HHPOPMAIH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITNIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3M4HbIX (PopMmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pPEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BbICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3al1a4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/lauH, BEIOUPATh CIOCO0 petieHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEHCTBUI U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eAITEJIBHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYkKIATh MPOIIECC U Pe3yJIbTaT PabOThl, 00001IATH
MHEHMS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLIEHMBATh KAYECTBO CBOETO BKJIA1A
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKCHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuja, NpsMOYyroJIbHBINA Mapaienenunes, Ky0);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIs
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OPTOTOHAJIBHOE
MPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTh, BHIMOIHATH U300paxeHus: puryp Ha
IIJIOCKOCTH;

e CTPOUTH CEYECHHUSI MHOTOTPAHHUKOB PA3JIMYHBIMHU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TeJl C MPUMEHEHUEM (pOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pEUIeHUHM MaTEMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HAa NPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3YYECHHbIEC MOHSATUS B
npolecce IOMCKAa pelIeHUusT MaTeMaThyeckKu  CcQOopMyIHpPOBAHHON
npo0JieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
MCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEOpeM, ammapara ajreOpbl, peliarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUYMH;

e UMETh NIPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kinacca oGyyaronuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3AHHBIMU C IHJIAHIPUYIECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tela BpamleHus (UWIMHApP, KOHYC, cdepa W map) M
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpallleHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIECHUSI MEXKTY TUIOIIA/ISIMU IMOBEPXHOCTEN U 00bEMaMu
IMOT0O0HBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(GOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4M Ha BBIYUCIICHHUE YTIIOB MEK/Y MPSIMBIMU U
MJIOCKOCTSAIMH, BBIYMCIIEHUE PACCTOSTHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOO/JIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUII;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TeN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TEJ BpAICHUs: CEUCHUS LIIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYca (MapaiieabHbIe
OCHOBAHUIO Y IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUIECKUE YTBEPKICHNUS,

MPUMEHATh TeOMEeTpUUYecKkre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHCHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemarth 3agadd Ha JIOKa3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUN W
HAXOXKJEHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OILICHWBATh peajdbHbIe CHUTYaIldd, MPUMEHATh H3yYCHHBIC MOHITHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUICCKUX
BCITUYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYNSIPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckas reoMeTpus 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[ToHATHS cTepeomMeTpHun: TOUYKA, IIPsAMas,
IUIOCKOCTh, MMPOCTPAHCTBO. OCHOBHBIC
IpaBuJia U300paKEHMs Ha PUCYHKE
TUTOCKOCTH, MapajIeIbHbIX MPSMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

[TonsiTHs: IepeceKaronIrecs MI0CKOCTH,
TepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTH;
MIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIMIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus U3 HUX. CocoObl 3a1anus
IIPSIMBIX U IIJIOCKOCTEUN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IIOCKOCTEH

10

N306paxkenue ceuenuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUCHHUN
pa3sHBIMU LIBETaMH

11

N306paxkenune ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpammBaHie NOCTPOSHHBIX CEUEHHH
pa3sHBIMU LIBETAMH

12

13

N300paxeHune cedeHuit mupamuibl, kKyoa
¥ TIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pEbpa. N3o0pakeHue nepecedeHus
HIOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMU

N3obpakenune ceueHuil nupaMusl, Kyoa
Y NIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pEbpa. N3o0parkeHue nepeceueHus




14

HOJY4YEHHBIX IJIOCKOCTEH.
PackpamBanue nocTpoeHHBIX CEUEHUI
pa3sHBIMU [IBETaMHU

Merton ciaeoB Uil TOCTPOCHUS CEUCHUI

15

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa nIepece4eHnil PSIMBIX U
IJIOCKOCTER

16

17

18

19

20

Mertopa cienoB Uit HOCTPOCHUS CEUSHHI.
CBolicTBa niepece4eHnii MpsIMbIX U
IUIOCKOCTER

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 1IArOB
MOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 1Iar0B
IIOCTPOEHUS

[TocTpoenue ceuenuit B mupamuse, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LI1aroB
IIOCTPOEHUS




21

22

23

[ToBTOpenue mianumerpun: Teopema o
PONOPIHUOHATBHBIX 0Tpe3Kkax. [Tomodue
TPEYTrOJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUsIX Ha
BBIHOCHBIX 4YepTexxax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHU

KoHTponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacniosiokeHue NpsIMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaronmxcs
npsambix. [TapaniensHble npsmble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMO MapajuleIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKAIEH Ha
JlaHHOM mpsiMoii. JIeMMa o nepeceuenun
NapauIeIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTh TpeX MpsIMbIX. Teopema
0 TpEX MapaJuleNbHbIX NpAMBIX. Teopema
0 CKPELIMBAOLINXCS MPSIMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M300paxeHne pazHbIx
¢buryp B mapauieabHON MPOEKIMN




28

29

30

31

32

[lenTpanbHas MpoeKIus. YToJi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3agauun Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PAacIoIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapaaeNnbHOCTh NPSAMON U
IUIOCKOCTH B mpocTpaHcTe. [Ipu3nak
NapajuIeTbHOCTU MPSIMOU U TNIOCKOCTH.
CaoiicTBa napayyIeIbHOCTH NPAMOU U
IJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHMCIICHUC
" 10Ka3aTcCJIbCTBO, CBA3aHHBIC C
NapajiCJIbHOCTBIO IMIPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE

IToctpoenue cedyenust, MPOXOIAIIETO
yepes JaHHYIO MPSIMYIO Ha 4epTexe U
[apajuIeIbHOTO APYrou npsamMoi. Pacyér
OTHOLLEHUN

33

[TapannensHas npoekuus, IPUMEHEHHE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa u
napaenenunena. CBoicTea
napajiejaenuneaa u Npu3Msl

34

[TapannensHbie m1ockocT. [Ipu3Haku
NapajuIeIbHOCTU JBYX TIOCKOCTEH

35

TeopeMa 0 napayIeNbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE




36

37

38

MIPUHAJICKAILYIO TAHHOM TJIOCKOCTH U
CJIEJCTBUS U3 HEE

CBolicTBa napauiesIbHbIX INTIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS
P TIEPECEUCHUHN JIBYX MMapalIeIbHBIX
MIJIOCKOCTEH TpeThe

CaolicTBa napasuieabHbIX IIOCKOCTEMN:
00 oTpe3Kax napajelbHbIX MPSMbIX,
3aKJIFOYEHHBIX MEKIY MapajlieIbHbIMU
IUIOCKOCTSIMH; O TIEpECeYeHNUH NPSMOM ¢
JBYMs apaljIelIbHbIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesenumne1a

Brruucnenue aMH OTPE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM MapajuieenuIe e

42

[lepneHauKyISIPHOCTD MIPSAMOM U
miockocTH. [Ipru3Hak
NEePHEHAUKYIISIPHOCTH IPSIMOMN 1
IUIOCKOCTH

43

[lepneHauKyISIpPHOCTD MIPSAMOM U
mockocTH. [Ipru3Hak
NEPNEHAUKYIISIPHOCTH IPSIMOMN 1
IUIOCKOCTH




Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISAILEH

4 Yyepe3 TOUKY IPOCTPAHCTBA U
NEePIEHINKYISPHOM K IMJIOCKOCTH

45 [TnockocTy U nepreHANKYIIpHbIE UM
IpsIMble B MHOIOI'paHHHMKaX

46 [TnockocTh U MepIeHANKYISIPHBIE HM
npsiMble B MHOTOI'paHHHMKaxX
[eprienaAuKyIAp U HAKIOHHAS.

47 [TocTpoenue neprneHIuKynsapa U3 TOYKU
Ha MPSMYIO
[TepnieHUKYIIAp U HAKIOHHASL.

48 [TocTpoenue nepneHuKyispa U3 TOUKU
Ha MPSIMYIO

49 Teopema o TpEx nmeprneHAnKyIsIpax
(mpsimast u oOpaTHast)

50 Teopema o Tp€x nmepneHIUKYISIpax
(mpsimast 1 oOpartHas)

51 VYron Mexay CKpelBaroIuMuUcs
TPSIMBIMH
[Touck neprneHaAuKyIIpHBIX MPSIMBIX C

52 MOMOUIBIO NEPIIEHANKYIIAPHBIX
IJI0CKOCTER

53 OpToroHanbHOE IPOEKTUPOBAHKE
[Toctpoenue ceuenuii kyba, mpU3Msbl,

54 MPaBWJILHON MUPAMHUJIBI C TOMOIIBIO

OPTOTOHAJILHOW MPOEKIUU




55

56

57

[TocTpoenue ceuenuii kyoa, MpU3MBI,
IPABWJIBHOM MUPaMU/IbI C IOMOILIBIO
OPTOrOHAJILHON IIPOEKIIUU

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUI0CKOCTHU. [1mockocT
CUMMETpUI B MHOI'OTpaHHUKAX
[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU
Y IJIOCKOCTH KakK CIEACTBUE CUMMETPUU

58

59

60

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU J0 INIOCKOCTH

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH
CriocoObI ONyCTUTh MEPIIEHAUKYIISPHI:
CUMMETpHUS, CABUT TOYKH I10
napajuieIbHON NpAMOn

61

62

63

64

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

Konrtponbnas pabdora "B3anmuoe
PacIoI0kKEHHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTee"

[ToBTOpEHME: Yroa MeKay NPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[loBTOpEHME: Yroa Mexy
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE




65

66

I'eomeTpryeckue METOABI BEIYUCIICHHUS
yrila MeXay HpsSIMBIMU B
MHOT'OI'PAaHHHUKAX

JByrpanubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yria

67

IlepnienquKyIsIpHBIE IIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIECHIUKYIISIPHBIX
MIJIOCKOCTEH

68

[Ipu3Hak nepnesauKyJIsIpHOCTH
IJIOCKOCTEH; TEOpeMa O MPSMOK
IIEPECEUYEHMS ABYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

69

70

71

[IpsiMoyToNBHBIN Mapauienenumnesn; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumnena

Teopema o 1MaroHanu NPSMOYrOJIbLHOTO
napaJuleJIenuIe1a U CIEACTBUE U3 HEE
CrepeomeTpruecKue U MPUKIIaTHbIC

3aaa4u, CBA3aHHBIC CO B3aMMHbBIM
PacCIioJIOKECHUEM NIPSAMBIX U IINIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
HpS[MI)Ie, napannenLHLIe IIJIOCKOCTHU B
CTaH,I[apTHI)IX MHOFOFpaHHI/IKaX

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXIy CKPEIINBAOIIUMHUCS MIPSIMBIMHU B
MPOCTBIX CUTYAIUSIX




74

75

76

PaccTosiHME OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

Brrunciienre pacCTosiTHUM MEXIY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MOMOIUIbIO IEPIIEHANKYISIPHON
IJIOCKOCTH

TpéxrpanHslil yroi, HEpaBeHCTBaA IS
TpEXIpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yria

77

DNeMEeHTHI CPEPUIECKON reOMETPUH:
reoJIe3NYEeCKue JIMHUU Ha 3emiie

78

79

KonTpoapHas padota "Yrisl u
paccrosiHus"

CucremaTtu3zanus 3HaHUN
"MHOrOorpaHHuK M €ro 3J1eMeHThI"

80

IInpamuia. Bunel nupamun. I[IpaBuneHas
nupamuia

81

82

IIpusma. IIpsiMast 1 HaKJIOHHAs IPU3MBIL.
IIpaBunpHas npuzma

[IpssmMoit napannenenunen,
IpSAMOYTOJIbHBIN Mapasiesnenunes, Kyo

83

Brinmykiieie MHOrorpanHuku. Teopema
Ditnepa

84

Brinykiibie MHOrOrpannuku. Teopema
Oitnepa. [IpaBunbHbIC U
MOJTyTIpaBUJIbHbIE MHOTOTPAHHUKHU

85

KonTtponpHas padora "MHuororpaHHUKT"




26 [TonsiTre BeKTOpa Ha MJIIOCKOCTH U B |
MIPOCTPAHCTBE
87 Cymma BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
Paznoxxenue Bektopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JICKAIUX B OJHOMN 1
TUIOCKOCTH
92 CkansipHO€ MPOU3BEICHNE 1
03 Brruncnenue yriia Mex 1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
98 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
99 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI 1
100 Wrorosast KoHTpOJIBbHASA paboTa 1
101 Hrorosast koHTpOBHAS paboTa 1
102 O06o01IeHre U cucTeMaTu3alus 3HaHU| 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue tems! "KoopauHatsl
1 BEKTOPA Ha IUVIOCKOCTH U B 1
npocTtpaHcTBe"
) [ToBTOpenue tems! "CxkansipHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bbruncienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEHHE NPAMOI, |
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBenenmne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE ]
pOrpaMMHUPOBaHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWUHOE ]
IPOrpaMMHUPOBAHUE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y IPSMBIMH B MHOTOI'PaHHUKAX
1 AHaMTUYECKHE METO/IbI pacyéra yria |
MEXy INIOCKOCTSIMA B MHOTOTpaHHHKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpJMHATaX

13 Haxoxnenue paccTosHUN OT TOYKH 10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHTtpoisbHas pabota "AHamuTHyeckas
reoMerpust”

16 CeueHust MHOTOTPAaHHUKOB:
CTaHJapTHbIE MHOTOI'PAHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHbIE MIJIOCKOCTH, IepeceUeHUs
MPSIMBIX U IIJIOCKOCTEMN

19 [TapannenbHble NpAMbIE U TIIIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapannenbHble NpsMbIE U TUIOCKOCTH:
pacu€T OTHOLIECHMI
[TapanenbHble IPsIMbIE U MJIOCKOCTH:

21 YIJIBI MEXK1Y CKPEILMBAIOIUMHUCS
MIPSIMBIMU
[lepnienauKynsipHBIE IPSMBIE U

” MJIOCKOCTH: CTaH/IAPTHBIE Maphl

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMPAMBIX, CUMMCTPHU MHOT'OT'PAHHHUKOB




23

24

25

[leprienquKyngpHbIEC TIPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYIISIpax
[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHKaX

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs
TJI0IAJIEH, COOOpaKEHUS 1O 100MS

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

27

28

29

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IAJIEH, COOOpaXKeHUsI IO 100U

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
[Tnomany ceyeHnit MHOTOTPAaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS MOT00MS

30

KonTponbnas padota "IloBTOpenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOILHOTO
napaieNenuea

3amaun 06 yaBOoeHUU Ky0a, O
KBajIpaType Ky0a; O TPHCEKLUH yriia




33

34

35

CrepeoMeTpUYecKHe 3a/1aull, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MNpAMOYT'OJIBHOT'O
napauicicnuicaa

O0BbEM IPSAMON TPU3MBI

36

37

38

CrepeoMeTrpuueckue 3aJauu, CBSI3aHHbIE
C BBIYHCIICHHEM 00BEMOB MPSIMOI
IIPU3MBI

ITpuxnanHele 3a1a4u, CBS3aHHBIE C
00BEMOM NPSIMOI PU3MBI

Borunicnenue 00bEMOB TEN ¢ TOMOIIBIO
omnpenenéuHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBbI

39

Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uuaterpaiga. Oobém
HI/IpaMI/I)II)I

40

41

42

dopmyna 00bEMa MUPaMHIBL.
OTtHo1eHne 00bEMOB TUPAMU] C
00LINM YTJIOM

®opmyna 00bEMa MUPaMHIBL.
OTtHomeHue 06beMOB MUPAMUJL C
0o0LINM YTJIOM

CrepeoMeTrpuueckre 3aJaui, CBSI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW MPU3MBI

43

CrepeoMeTpHUECKHE 3a]]a91, CBA3aHHbBIC
¢ 00bEMaMH MUPaMHUTBI




[Tpuknagueie 3agaun 1mo Teme "O0BbEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienue
paccTOsTHUSA JI0 TUIOCKOCTH

47 KonTpomnpHas padora "O0beM
MHOTOTrpaHHHKaA"
[unuHapuyeckass HOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHIECKON
MIOBEPXHOCTHU

49 unmuaap. [psamoi KpyroBon HUIUHAP.
[1nomaas MOBEpXHOCTH HUIMHAPA

50 Konnueckas moBepXxHOCTh, 00pasyroiire
KOHHYECKOU noBepxHocTh. Konyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

50 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaar 6OKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomMeTprUYECKHE 3314l HA

55 JIOKA3aTeNIbCTBO U BHIYMCIICHHE,

IIOCTPOEHUEM CEYCHUU LIUIUHAPA,
KOHYyCa




56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
MUWJIMHAPOM
HpI/IKJIa)]HBIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 M300paskeHue mapa

[lepeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n3o0paxenue mapa

62

63

VYpaBuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 mapa

64

CrepeomeTpruecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOCHUEM UX CEYCHUI MIIO0CKOCTHIO

65

CrepeomMeTprUYECKHE 3314l HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCTHIO

66

[TpuknamHbIe 3a7a49u, CBSI3aHHBIC CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 TUIOCKOCTH, BBIYHCIICHUS] B OKPY)KHOCTH,
CTaHJapTHBIC TTOI00US

68 Pa3znuynble KOMOMHALIMY TeJ BpallleHus
Y MHOTOTPaHHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BparnieHus"

71 KoHnTtpoinbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

7 O0béMm mmuHIpa. Teopema 06 00bEMe
MPSIMOTO ITMJTHH]IPA
Boruncnenue 00bEMOB TN ¢ TOMOIIIBIO

73 onpenenéHHoro uuterpaiga. Oobém
KOHycCa

74 [Tnomanu 60KOBOH U MOIHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IIMIUHAPA,
KOHyca

76 [Tpuknagueie 3agaun mo Teme "OOBbEMBI
Y TUTOIIaAN TOBEPXHOCTEN Ten"
OO0BéM 11apa U MapoOBOTO CEKTOPA.

77 Teopema 06 06béMme mrapa. [Lnomans

cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB




78

79

80

rapa, apoBoro CerMeHTa 1 MIapoBOro
CeKTopa

[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOLIEHUS
MEXY TIJIOIIAISIMHA TOBEPXHOCTEH 1
00BbEMaMH MOT00HBIX TEI

[ToioOHBIC TeIa B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
C BBIYHCIEHHEM 00BEMOB TEN U
IJIOIIAJeH TOBEPXHOCTEN

KoHntponbhas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tel"

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. O61mue cBoiicTBa IBUKEHUN

82

Buae! nBukeHnil: napaiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOU

83

84

[Ipeo6pazoBanust mogobus. [Ipsmas u
cthepa Diinepa

I'eomeTpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

85

Kontponbnas padota "BekTops! B
npocTtpaHcTse"
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O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"ITapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"
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88

89

90

91

92

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10—11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
1 MeT0J10B Kypca reomerpuun 1011
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWII:
"BexTopsl B mpocTpaHcTBe"

Ob6o6maromee noropenue 11 nonsTuit
1 METO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromiee noropenue 11 nonsTuit
1 METOI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromiee noropenue 11 nonstuit
¥ METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"ITnommany MOBEpPXHOCTU U O0BEMBI
KpYIJIbIX T€N"

Ob6o6maromee noropenue 11 nmoHsTuit
¥ METO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsl 3HAHUI:
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"ITnomaay MOBEpXHOCTH U 00BEMBI
KpYIJIbIX Ten"

HtoroBast kKoHTpoJIbHAs paboTa

94

95

Wrorosast KoHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTHU3alMs 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropust pazBUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

101

Hcropust pa3BUTHA CTEPEOMETPUH KaK
HAyKU U €€ poJib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUH KAK
HayKU U €€ poJlb B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU




COBpPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

102







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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