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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEAHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMUCS MOHATUNHBIX OCHOB I€OMETPHUH, MPHU JTOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusi» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIIONIMX OINHCHIBATh M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMEHUsI UX MPUMEHATb, MPOBOAMUTH JOKA3aTENbHbIE PACCYXIEHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEAOBAHMS TOCTPOCHHBIX MOJENeH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITUITHAIBHBIM BOIIPOCAM O00YYarOIITHECS
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MpOrpamMM, OOECHeuuTh YIIIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 waca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS  cTepeoMeTpuu. Touka, ImpsMas, IIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPsAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnas TteopeMa Iludaropa. Ilupammpa: nN-yrojbHas NUpaMHIA,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABHIBHOW MHPaMUJIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAs TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpusi cepbl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHHK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znmoxeHnue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsl CUMMETpPUS, 3€pKAbHASA CHUMMETPUS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpeuYne,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIEcca, a TaKXKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3UILIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalNd U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM HH(POpMaALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATh IPHUUMHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IUTYpMBD» M HUHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATHACHCTBUSIHAIBEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TCOMETPUUYECKHX BEIUYUH, IMPUMEHSSI W3BECTHBIE METOBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJICKaTh, MPeoOpPa3OBBIBAT M HHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TC€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJIy4CHHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIUCAHHBIM B cdepy U
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUIYp: BHJI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATHOIIEPALIUMHABEKTOPAMHU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MoA00us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJararoliMX HECKOJIbKO IIAroB PEIICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BATh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIPOrpPaMMblI Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl
o0pa3oBaTebHbIEPECYPChI
1 BBenenue B crepeoMeTpuio 23 2 0
5 B3aumHoe pacnionoxxenue 6 1 0
HPSIMBIX B TIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8 0 0
IUTOCKOCTEH B IMIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. HPSIMBIX o5 0 0
IUIOCKOCTEH B MIPOCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 0
MHororpanHuKu 7 0
Bekrops! B mpocTpaHCcTBE 12 0
3 [ToBTOpeHwme, O606H.I€Hlfe u 5 5 0
CHCTEeMaTH3aIus 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 7 0
[TPOI'PAMME




11 KJIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaTMTHYECKASITEOMETPUS 15 2 0
) [ToBTOpeHwMeE, 0606HICHI§G u 15 1 0
CUCTEMAaTH3AIIHSI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17 0
4 TenaBpanieHus 24 0
5 Hnoﬂmann MOBEPXHOCTHU U 9 1 0
00BEMBI KPYTIIBIX TEJ
6 J{BrokeHus 5 1 0
7 [ToBTOpEHwme, 0606meH1:Ie U 17 5 0
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 9 0
[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne

n  Temaypoka
/

n

KoanuecTrBouacoB

Be KoHTpoJbHBI
ero  epadoThbl

IIpakTuyeckn
epadoThI

Haraun3y
YyeHHu s

JIeKTPOHHBbIeNU(PPOBHIEOOPA30OB
aTeJibHbIEpecypChl

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[ToHATHS cTEpeoMEeTpHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKEHUS
Ha PUCYHKE IJIOCKOCTH,
MapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeuHBbI OTPE3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIONIUECS
psiMas ! MIIOCKOCTh;
MIOJIYIIPOCTPAHCTBO

[TonsTHs: mepecekaronmecs
TUTOCKOCTH, TTePECEKAIOIHECs
mpsiMasi M IJI0CKOCTh;
MOJTYITPOCTPAHCTBO
MHororpaHHuKH, U300paKEHUE
MPOCTEHIIINX TPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIMHUX 0OBEKTOB




MHororpaHHUKH, H300paKeHHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
(duryp, HECYIIECTBYIOIHUX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CIICACTBHUA U3 HUX
Bxoanast koHTpospHas paboTa

10

11

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJICJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cieactBus u3 HUX. CrnocoOsbl
3aJlaHus OPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE.
O003HaYEHUSATIPSMBIX M TUIOCKOCTEH

N3o006paxkeHne ceyeHunii mupamMuibl,
Ky0a ¥ IpU3Mbl, KOTOpPbIE POXOJAT
gyepes ux péopa.
N300pakeHuenepeceueHus noayyeH
HBIXIIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMU

N3006paxkeHne ceyeHmnii mipamMuibl,
Ky0a U pU3Mbl, KOTOpPBIE TPOXOISAT
yepe3 ux péopa.
N3o0paxeHuenepeceueHusOIyIeH
HBIXIIJIOCKOCTEH.
PaCKpaHII/IBaHI/IeHOCTpOGHHBIXCe'-IeH
UHpa3HBIMULIBETAMU

12

N300paxenune ceyeHni mupamMuibl,
Ky0a 1 IpU3MBbI, KOTOPbIE TPOXOIST




13

14

gepes ux péopa.
N3o0paxkeHuenepeceueHUONIyICH
HBIXIIJIOCKOCTEH.
PackpammBaHuenocTpoeHHbIXCEUSH
WHPa3HBIMULIBETAMH

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3Mbl, KOTOPbIE IPOXOJIAT
yepe3 ux péopa.
N300pakeHuenepece4eHus noay4eH
HBIXIUIOCKOCTEH.
PackpamBaHnnenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

Merton cnesoB 11 TOCTPOSHUS
CEeUeHUU

15

Mertop ciae10B ATl TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
NPSIMBIX U MJIOCKOCTEN

16

17

18

Merton cie10B ATl TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

[TocTpoenue cevueHuii B mupamu/e,
KyOe 1o TpéM TouKaM Ha p&bpax.
Co3naHne BBIHOCHBIX YEPTEKEN U
3aMMCh MIaroB MOCTPOSHUS

ITocTpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3nannie BEBIHOCHBIX YEPTEKEH U
3aITCh MAroB MOCTPOCHUS

19

ITocTpoeHue ceyeHuil B mupamMu/e,




KyOe 1o Tpém ToukaM Ha pEbpax.
Co3aHue BEIHOCHBIX YEpTEkKEN U
3aMUCh 1IaroB MOCTPOCHUS

20

ITocTpoeHue ceuenuil B nupamMu/e,
KyOe 1o Tpém ToukaM Ha pEbpax.
CoznaHue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIAaroB IMOCTPOCHUS

21

22

23

24

25

[ToBTOpEHME IUIAHUMETPUH:
Teopema 0 TPONOPLHOHAIBHBIX
otpeskax. [loroOuerpeyronbHIUKOB

[ToBTOpEHME MIIAHUMETPUH:
Teopema Menenas. PacueTsl B
CEUYEHHUSX Ha BBIHOCHBIX YEPTEkKAX.
HctopusipazBUTUAILIAHUMETPUU U
CTEPEOMETPUHU

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnosnoxeHue npsMbIx B
npoctpancTse. CKpenBaronyecs
npsmsle. [Ipusnaku
CKPEILMBAIOIINXCS MPSMBIX.
[TapamnensHbIENpSIMBIE B
MIPOCTPAHCTBE

TeopeMa o CyIecCTBOBaHUH U
€AVMHCTBEHHOCTH IPSIMOU
NapajulIeIbHON NaHHOU IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlleH Ha
JTaHHOU npsiMoil. Jlemma o




MEPCCCUCHUHNITIAPAIUICIIbHBIXITPAMBIX
IIJIOCKOCTBIO

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema 0 TpEX mapamieabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIUX CAIPAMBIX

27

[TapamnenpsHOE MPOEKTUPOBAHMUE.
OcHOBHBIE CBOMCTBA apaJLJIEILHOTO
IMPOCKTUPOBAHUA.
N306paskeHnepazHbIXGUryp B
NapajuIeIbHOMIIPOEKIIUU

28

29

30

31

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJIICHHBIMA CTOPOHAMH.
YroaMexaynpsMbIMA

3azaum Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHNE, CBA3aHHBIE C
PacrojIOKEHUEM NPSIMBIX B
MIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD IPAMOM
U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajunenbHOCTH MPSAMON U
IIJIOCKOCTH.
CaolicTBanapayIeIbHOCTUIIPSIMON 1
IJIOCKOCTH

I'eomeTprueckue 3agaun Ha
BBIUHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C IAPAJIEIIBHOCTBIO
MPSIMBIX U INTIOCKOCTEN B
IIPOCTPAHCTBE




32

ITocTpoeHue ceueHus, MPOXOASAIIETO
yepe3 JaHHYIO MPSMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO IPYTOM MpsIMOH.
PacuéroTHomennii

33

[TapamensHas npoexkuus,
MIPUMEHEHHUE /ISl TOCTPOCHUS
CEUYCHMI Ky0Oa U mapajuiesenumesa.
CaoiicTBanapaiesenunea u
MIPU3MBI

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haku napajieTbHOCTH IBYX
IJIOCKOCTEM

35

Teopema o napajuieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TAHHOMN
IJIOCKOCTH U CIIEACTBHUS U3 HEE

36

CaoiicTBa napamienbHbIX
IJIOCKOCTEM: 0 MapajuIeIbHOCTH
MPSIMBIX TIEPECEUEHUs MPU
MIEPECEUECHUH IBYX NapaJIEIbHBIX
IIJIOCKOCTEN TPEThen

37

CBolicTBa mapayuiesIbHbIX
IJIOCKOCTEH: 00 oTpe3Kax
napajuieNbHbIX IPSIMbIX,
3aKJIFOYEHHBIX MEXIY
NapajuIeIbHBIMU IIJIOCKOCTSIMU; O
[IEPECEYEHHUH NPSAMOI C ABYMS
NapajuIeIbHBIMU MIJIOCKOCTSIMU




38

[ToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

39

40

41

IToBTOpEHuUE:
TPUTOHOMETPUSAIIPIMOYTOJIBHOTOTPE
YroJIbHUKA

CaoiicTBa Ky0a U MPSAMOYTOJIBHOTO
napajuiesienuneaa

Brruncnenue MH OTpe3KOB B Ky0e

" IpAMOYT'OJIbHOM
mapalyICJICIIMIICAC

42

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipn3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IIJIOCKOCTH

44

Teopema o CylieCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMO,
MIPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYISIPHON
K IUIOCKOCTH

45

46

[InmockocTH U nepreHINKyIsIpHbIE
VM MPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u NECpHICHAUKYIISIPHBIC
UM IPSAMBIC B MHOTOTpaHHHUKAX

47

[lepnieHnuKynsIp U HAKIOHHAS.




ITocTpoeHue nepneHuKyIspa us
TOUYKHU Ha MPSIMYIO

48

49

50

[lepnieHiuKynsp U HAKIOHHAS.
ITocTpoeHue nepneHauKyIspa us
TOYKH Ha MPSIMYIO

Teopema o Tpéx nepneHAUKYISIPax
(npsimast 1 oOpaTHas)
Teopema o TpEX NMepreHAuKyIIpax
(npsimast u oOpaTHas)

51

52

53

YronmexayCKpeuyBarOIUMUCATIPS
MBIMH

[Touck neprieHIUKYISPHBIX TPSIMBIX
C IOMOLIBIO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

OpTOFOHaJIBHOGHpOGKTI/IPOBaHI/Ie

54

55

56

57

[Toctpoenue ceuennii kyba, MpU3MBl,
MIPaBUIILHON TUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

ITocTpoenue ceuenuit kyba, Ipu3Msl,
MIPaBUIILHON TUPAMMJIBI C TIOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
IInockoctucummerpuii B
MHOTOTpaHHUKaX

[Ipu3Hak nepneHmKyISpHOCTH
IIPSIMOMN U TUIOCKOCTH KaK CIJIEZCTBHE
CUMMETpUHN




58

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuért paccTostHuii OT TOUKHU 10
IUIOCKOCTH

59

[IpaBusbHBIE MHOTOTPAHHUKH.
Pacuér paccrostHuii OT TOUKH 10
IUIOCKOCTH

60

61

62

Crioco0sl OMyCTUTH
NEPIEHIUKYJIAPBl: CHMMETpPHS,
CABUTI TOYKH I10 ApAILIEIbHOU
IpsAMON

CrBur 1o HenapajIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmHoe
pacmooKeHue MPSMbIX U
IIJIOCKOCTEH B IpocTpaHCcTBe"

63

[ToBTOpEHME: Yroy MexXay NpsSMBIMU
HAa IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: yrom MexIy
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
MIPOCTPAHCTBE

65

66

FCOMCTpI/I‘-ICCKI/IC METOAbI
BBIYUCIICHUSA yIJia MEXKXIY MPAMBIMU
B MHOT'OTpaHHHKax

JIByrpanssbiil yroa. CBoOMCTBO
JMHENHBIX YIJIOB IBYTPAHHOIO yria

67

[lepnieHIuKyNspHBIE MIOCKOCTH.




CBoiicTBa B3aMHO
MEPICHIUKYIIIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHauKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IepECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEU
IJIOCKOCTH

69

70

71

72

[IpssMOyTONBHBIN MTapauIeICIUIIe;
KyO; U3MEpEHHs, CBOICTBa
IIPSIMOYTOJIBHOTO ITapaJuIeIICIIUIIEe1a

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO MapasuielienuIea
U CIIECTBUE U3 HEE

CTepeOMCTpI/I‘-ICCKI/Ie U IIPUKIIATHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM TIPAMBIX U
IIIIOCKOCTH

HOBTOpeHHGI CKpCIIMBAIOIIINECAH
MpsAMBIC, TAPAJIICIIBHBIC TNIOCKOCTHU
B CTaHAAPTHBIX MHOT'OI'PAHHUKAX

73

[Tapa mapasnienbHbIX IIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX,
pacCTOsTHUE MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

74

PaccrosiHME OT TOUKH J0 IINIOCKOCTH,
paccTostHue OT MPSIMOM 10
IIJIOCKOCTH




75

Beluncnenue paccTossHUNA MEXKIY
CKPEIIMBAOIIUMUCS IPSIMBIMU C
IIOMOUIBIO NEPIIECHIUKYIIAPHOU
IJIOCKOCTH

76

TpéxrpanHslil yroi, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIiia

77

DneMeHTHl ChepruIecKoit
TE€OMETPHH: T€OAC3NUECKUE TMHUN
Ha 3emiie

78

79

KonTponbnas pabota "Yrisl u
paccrosiHus"

CucreMaTu3anus 3HaHUH
"MHOrorpaHHyK 1 €ro 3J1€MeHTHI"

80

[Tupamuna. Buasl nupamu.
[IpaBunbpHas nupamuia

81

82

ITpusma. IIpsamas v HakIOHHAs
npusMsl. [IpaBunbHaspuzmMa
[IpssmMo#t napainenenunes,
IIPSIMOYTOJIBHBIN MTapaJuIeICIIUIIE],
Ky0

83

BrINTyKIIbIeMHOTOIpaHHUKH.
Teopemadiinepa

84

85

Belmykiible MHOTOTpaHHHKH.
Teopema Ditnepa. [IpaBunbHBIE U
MOJIYIIPAaBHUJIbHBIC MHOT'OTpaHHHUKHU

KonrponsHaspaborta




"MHororpaHHuku"

Ilousarue BCKTOpa Ha IIJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE

87 CyMMaBEeKTOPOB 1

88  Pa3HOCTBBEKTOpPOB 1

89 [IpaBunonapanienenumneaa 1

90  YMHOXCHHEBEKTOPaHAYHCIIO 1
Pasnoxenue BexkTopa 1o 6asucy

91  TpéX BEKTOPOB, HE JICKAIIUX B 1
OJTHOY TTOCKOCTH

92 CkansipHOENIpOU3BEICHHUE 1

93 Beruucnenue yria Mexuay 1
BEKTOPaMH B ITPOCTPAHCTBE

94 | Ilpocreiimuesagayu ¢ BEKTOpaMu 1

95 [Ipocreiimmesanayn ¢ BEKTOpaMH 1

96  Ilpocreiimunesagayu ¢ BEKTOpaMH 1

97 [Ipocreiimmesanayn ¢ BEKTOpaMH 1

08 O06o0uenne n ) 1
CUCTeMaTU3alHsI3HAaHUI

99 Oo6o06menue u ) 1
CUCTeMaTU3alHsI3HAHUI

10

0 HroroBasikoHTponbHaspadboTa 1

10

1 HToroBasikoHTpobHasspaboTa 1

10 = OGoOmmeHue u 1

2 CUCTeMaTU3alHsI3HAHUI




OBIIEE KOJIMYECTBO YACOB I10 10
I[TPOT'PAMME 2



11 KJIACC

Ne KosmuecTBovacos
Haram3ydy  DiaeKTpOHHbIeHU(PPOBHIEOOPA30BAT
n Temaypoxka Bce Kourpoabnbie  IIpakTunuyeckue
eHHS eJIbHbIepecypcChl

/ ro padoThI padoThI
n

[ToBTOpEHME TEMBI

"KoopauHaTsl BeKTOpa Ha 1

IIJIOCKOCTH M B IPOCTpaHcTBe"

[ToBTOopenue Temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Bolunicnenue yria Mexmay 1

BEKTOpPaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHeHHE

IPSIMOM, IPOXOIAIIEH Yepe3 IBE 1

Touku" Bxo/mHast KOHTpOIbHAsS

paborta

YpaBHEHHE IOCKOCTH,

HOpMaJb, ypaBHEHUE MIIOCKOCTH 1

B OTpe3Kax

YpaBHEHME IIIIOCKOCTH,

HOpMaJlb, YpaBHEHHE IIIOCKOCTH 1

B OTpe3Kax

BexTopHoenpounsseneHne 1

JInHelHbIEeHEPABEHCTBA, 1

JINHEMTHOETPOrpaMMHUPOBAHUE




JInHeliHbIEHEpaBEHCTBA,
JIMHEHHOEIPOrpaMMUPOBAHNE

10

11

12

AHaIUTHYECKUE METOIBI
pacyéra yriia Mexy NpssMbIMH B
MHOT'OTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexmay
IIJIOCKOCTSIMU B
MHOT'OTPaHHUKAX

q)OpMy.Ha pacCTodAHusA OT TOUYKH
A0 IINIOCKOCTH B KOOpAWHATAX

13

Haxoxnenue pacctostHuii OoT
TOYKH JI0 TJIOCKOCTH B Ky0e

14

15

16

Haxoxnenne pacctostHui OT
TOYKH J0 MIOCKOCTH B
MPaBUJILHON MUPaMHIE

KonrtponsHaspaborta
"AHanuTHYeCcKassreoMeTpus"
CeueHUsIMHOTOTPAaHHUKOB:
CTaHIapTHBIEMHOTOT PAHHUKHU

17

18

19

CeueHnsIMHOTOTPAHHUKOB:
METO/ICIIEOB

CeueHurss MHOTOTPaHHUKOB:
CTaHJapTHbIE TUIOCKOCTH,
HepecequI/m HpSIMI)IX n
TIOCKOCTEHN

HapaJ'IJ'IeJ'ILHLIC MpsAMBIC U
IIOCKOCTH: TTapaJlJICIIbHBIC




CCUCHUA

20

21

[TapannensHble npsiMble U
IJIOCKOCTH: PACUYET OTHOLIEHUI

[TapannensHbie psiMbIe U

IINIOCKOCTH: YI'JIBI MCKIY
CKpCHIUMBAOIHUMHUCS ITPIMBIMHA

22

[lepnenquKynspHbIE IPSAMBIE U
IIJIOCKOCTH: CTAHAAPTHBIC ITaphl
HEPIEHIUKYJIAPHBIX TUIOCKOCTEN
U IPSAMBIX, CHMMETPUU
MHOI'OTPaHHUKOB

23

[IepnenquKymsipHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIIAPAX

24

[IepnenquKymsipHbIE TIPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIMH B
MHOT'OTPaHHUKAX

25

26

27

[ToBTOpEeHMeE: MIOMAAH
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
mog00us

[ToBTOpEeHME: MIOMAIN
MHOT'OYTOJILHUKOB, (hOPMYJTbI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o100us

[ToBTOpEeHMeE: MIOMAIN
MHOT'OYTOJILHUKOB, (hOPMYJTbI
JUTS TIIOIIAICH, COOOpaXKeHHS




noxoous

28

29

30

31

IImomanu ceuennii
MHOTOTPAaHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUs TTOA0OHS

IImomanu ceuennii
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHSI TOT00MS

KonTponbnas pabota
"[loBTOpEeHUE: MHOTOI'PAHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM
PSIMOYTOJIBHOTO
napasuieNenuneaa

32

3amaun 06 yaABOCHUU Kyda, 0
KBaJparype Kyda; 0 TPUCEKIIUU
yria

33

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO
napajuiesienumne/1a

34

35

[Tpuknaanele 3a1aun,
CBA3aHHBIC C BBIYUCICHUEM
00BEMa NMPSAMOYTOJILHOTO
napaJuleenuesaa

OOBEMIPAMOUTIPU3MBI

36

CrepeomeTpuyecKkue 3a1auu,




CBSI3aHHBIC C BHIYUCIICHHUEM
00BEMOB MPSAMOI TPU3MBI

37

38

39

40

[Ipuxnagueie 3a1auu,
CBsI3aHHBIE C 00BEMOM MPSAMONA
IIPU3MBI

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTErpaa.
OOBEMHAKITIOHHOUTIPU3MBI

Brrancienne 006EMOB TeI C
MOMOIIBIO OIIPEACIEHHOTO
nHTerpana. O0bEMIUpPaMUIbI

dopmyna 00bEMa MUPaMUIBL.
OTtHoleHne 06beMOB TUPAMU]]
C 00LIMM yTJIOM

41

dopMmyna 00bEMa MTUPAMUIBIL.
OTtHoleHne 06beMOB TUPAMUJ]
C 00LIMM yTJIOM

42

43

44

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHBIE C 00bEMaMU
HaKJIOHHOM MPU3MBbI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU
TTAPAMH/TBI

[IpuknanHble 3a1a4u 1O TEME

"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[Ipuknagabie 3a1a9u 10 TEME




"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM MTUPAMUIBI

46

47

48

[Tpumenenne 00BHEMOB.
Beruncienue paccTosHus 10
IUIOCKOCTH

KonTponbHaspabora
"O6BEMMHOTOrpaHHUKA"
Hunuaapuyeckas MOBEPXHOCTb,
o0pa3yrolre HUIMHIPHIECKOI
MMOBEPXHOCTHU

49

Hunuuap. [psamoi kpyrosou
uwmaap. [nomans
IIOBEPXHOCTU LIWJINHIPA

50

51

52

Konnueckas noBEpXHOCTB,
oOpa3zyromire KOHMIYeCKOU
nosepxHoctu. Konyc
Ceuenne KoHycCa MJIOCKOCTHIO,
NapajuIeIbHOMN MIIOCKOCTU
OCHOBaHUs

Y ceu€HHBIN KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITmomane OOKOBOI
MOBEPXHOCTHU U TIOJTHON
MOBEPXHOCTH KOHYCa

54

ITomane OOKOBOI
MOBEPXHOCTH U MOJTHON
IMOBEPXHOCTH KOHYCA




55

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHHEM CCUCHHIA
WIMHAPA, KOHYyca

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHNUE,
MOCTPOCHUEM CCUCHHIA
WIMHAPA, KOHYCca

57

58

59

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknagnelie 3a1a4m,
CBSI3aHHBIC C IMJIMHIPOM

Cdepa u map

60

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCTRI0. Bua u
n300paxeHuenapa

61

62

63

Ilepeceuenue cepsl u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuemapa

YpaBuenue chepsl. [Tnomap
cdepsl u e€ yactei

Cummerpusiceps! 1 mapa

64

CrepeoMmeTpuiecKHe 3a1a4u Ha
JTIOKa3aTeNIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEpOi U 1apoM,
MOCTPOEHUEM UX CCUCHUH




IIJIOCKOCTBIO

65

CrepeomeTpHuueckue 3aauu Ha
JI0KA3aTeJbCTBO U BBIYUCIIEHUE,
CBsi3aHHBIE cO c(hepoit u mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

67

68

[Tpuknaanbie 3a1a4u,
CBsI3aHHBIE CO c(epoii U mapom

[ToBTOpEHUE: OKPY)KHOCTH Ha
[JIOCKOCTH, BEIYMCIIEHUS B
OKPY>KHOCTH, CTaHJIapPTHBIC
noxoous

Paznuunsie KOM6I/IH8.I_[I/II/I TCJI
BpalllCHUs 1 MHOI'OI'PaHHUKOB

69

70

71

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

3anaun o teme "Tena u
MIOBEPXHOCTHU BpaleHus"
KonTponbhas padbota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

73

74

O6vem mumHapa. Teopema 00
00BEME MPSAMOTro HUIMHAPA
Brruncienne 00bEMOB TEJI €
MIOMOIIIBIO ONPEIETEHHOTO
uHTerpana. O6bEMKOHyCa
ITnomanu 60KOBOM U MOJIHOM
MMOBEPXHOCTU KOHYCa

75

CrepeomeTpuiecKkue 3a1auu,




CBSI3aHHBIE C BEIUUCIIEHHUEM
00BEMOB IUIIMHPA, KOHYCA

76

77

[Ipukitagueie 3aga4u 10 TEME
"OOBEMBI U TIOAN
noBepxHocrel Ten"

O0BEM mapa u IapoBoro
cektopa. Teopema 06 00bEME
mapa. [lmomans cdepsr.
CrepeomeTpuuecKue 3a1auH,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoBOTO
CErMEHTa ¥ IIapOBOTr0 CEKTOPa

78

[IpukiiagHeie 3aga4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM T1apa U TIIOMIAJIBI0
cdepsl.
CoOOTHONICHUAMEKAYTUIOIAISIM
UIIOBEPXHOCTEN U
00BEMaMHUTIOTOOHBIXTEIN

79

80

[Tono6Hble Tena B
npoctpaHcTse. M3menenne
00bEMa Ipu MOA00HH.
CrepeomeTpuueckue 3a1auu,
CBS3aHHBIE C BBIYUCICHUEM
00BEMOB TeN U MJIOMIAACH
ITOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 0OBEMBI
KpyIJibIX Ten"




81

JIBH>KEHUS POCTPAHCTBA.
Otobpaxxenus. [IBrxeHus u
paBeHCTBO (uryp.
OO01MecBOCTBAIBUKEHU I

82

Bunnl nBukenuit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpAJIbHAsl CAMMETPUS,
3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOi1

83

[IpeoOpazoBanus Mog00HS.
[Ipsimast u chepa Diinepa

84

85

FCOMeTpI/IquKI/Ie 3aJa4y Ha
IMPUMCHCHUC ABVIKCHUS

Kontponbnas padota "BekTopbl
B IIpOCTpaHcTBE"

86

87

88

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTU3alNsl 3HAHUH:
"[lapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B IpocTpaHCcTBE"

O6o061matomee nopropenue 11
MIOHATHM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsI 3HAHUM:
"BexTopsl B mpocTpaHcTBe"

O6o061matomee nopropenue 11
MIOHATHUI U METOI0B Kypca
reomerpun 10-11 xnaccos,




cUucTeMaTu3alus 3HaHU:
"BekTopsl B mpocTpaHcTae"

89

Oo6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10-11 kiaccos,
cUucTeMaTu3alus 3HaHU:
"OO6beM MHOTOTrpaHHUKA"

90

Oo6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cUcTeMaTu3alus 3HaHH:
"O6beM MHOTOrpaHHUKA"

91

O6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reometpun 1011 xmaccos,
CHCTEMaTH3aInsI 3HAaHWH:
"[Inomany NOBEpPXHOCTU U
00BEMBI KPYTJIBIX TE"

92

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CUCTEMAaTH3alMsl 3HAHWUM:
"[Inouiany NOBEPXHOCTU U
00BEMBI KPYTJIBIX TEm"

93
94

95

HroroBasikonTponbHaspadboTa
HToroBasikoHTpobHasspaboTa

[ToBTOpenue, 0600mEeHNE U
CUCTeMaTH3aIusl 3HAaHUHA




96

97

98

99

10

10

Hcropus passurus
CTEPEOMETPHUHU KaK HAyKHU U €€
pOJIb B PA3BUTUHM COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passurus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPHUU KAK HAYKHU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasBurus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passurus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX




TEXHOJIOTUN

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKU U €€

10
5 pOJIb B Pa3BUTHH COBPEMEHHBIX 1
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






