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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OMHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0miero o0Opa3oBaHMsl, TaK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE€  MBILIUIEHHE,  (QopMHUpyeMOe  TpU  HU3yYEHUHU
00y4aIOIUMUCS TOHSTUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
ITOCTPOCHUH LIETIOYKH JIOTMYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PEUICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LIMKJIA, B YAaCTHOCTH
buznyeckux 3aaay.

ITenb ocBoeHus nporpaMmsl yueOHOro kypea «I'eomerpusd» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CIHOCOOHOCTEH O0O0ydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABJISAIONIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  OoOecleueHUEe  BO3MOXKHOCTUM  NPUOOpPETEeHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOT0 Npo(heCCHOHATBHOTO
o0Opa3oBaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 33JayaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IMO3BOJAIONIMX OINKUCHIBATH U H3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pEIICHU 3a/1a4;

(dbopMHpOBaHUE YMEHUS PAcCliO3HABATh HA YEPTEkKaX, MOACISIX U B pE€aIbHOM
MHpPE MHOTOTPaHHUKM M Tejla BpallCHUs, KOHCTPYUPOBATh TIE€OMETPUUYECKHUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUi, POpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE YMEHHs BIAJETh METOJIAaMHU J0Ka3aTeNIbCTB M aJTOPUTMOB
pelmeHns, YMEHUs UX IPUMEHATb, IIPOBOAUTH OKA3ATEIbHBIE PACCYXKIECHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,



dbopMupOBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00OCHOBaHUHU MaTEeMAaTHUYECKUX YTBEPIKICHUHN U POJIM aKCHOMATHKHU B MIPOBEICHUU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIILICHUS, MHTEpeca K U3yUCHUIO T€OMETPUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACHO3HABATHb IMPOSBICHUS T'€OMETPUYECKUX TMOHSITHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUSA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema Bpamenus», «BeKTOppl ¥  KOOpAWHATHI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kyaccax, OTHOCUTCS KO BCEM COZEpXaTeNIbHbIM JMHUIM yueOHOTro Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUI  pacupenenserci He  TOJBKO 10
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoi padboueit
POrpPaMMBbI, pacHpeleEHHBIM IO TOoJaM OOy4YeHHSs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIHUecs
oOpamiaJuch  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPECTABICHUN 00ydYarolUXCsl, paclIupss U yriayOossis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus s auddepeHuranud  oOy4eHUs, TMOCTPOEHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro rnpenaMera «MarteMaTHukay;

MNOATOTOBUTH OOYYaAIOIIMUXCA K MNPOAOKEHUIO H3YYEHUSI MATEMAaTUKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrnednBas MPEEMCTBEHHOCTbh MEXKIY
oO1uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 vaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIETI0).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajuleNIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, aPAJLIECIBHOCTD TPEX NPIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1iockocTh. [lapamiensHoe W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajljIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJISPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW W IIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U TIOJTHAS TOBEPXHOCTH MPHU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUIeeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, Kyo0. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXE€HHUE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTOopaM. IIpsiMoyrosbHas  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaleHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTesibHas IUJIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
nrapa.

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

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[1nomaas MOBEPXHOCTH LUJIUHIpA, KOHyca, Iomanas chepbl U e€ dacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJT BPALLICHUS: CEYEHUS MJIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIUHY), CEUCHUS 11apa, METObl MOCTPOCHUS
CEUYEHUI: METOJ| CIE€A0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucTteMa KoopauHat B npoctpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAsi CHUMMETPHs, MOBOPOT BOKPYTr MPSIMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3UIMK 00YYArOIIETOCs 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 HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOTO ITOBEJCHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEUICHUH, pacCyKACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOUs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieil mnpodeccuu U peaan30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTreMaTH4YeCKOMYy  OOpa3OBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOM
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKUM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIaccu(UKaimu,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JieJaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3aaaud  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  y4éToM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaTh THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0ObEKTaMH, SBICHUSMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BBIIBUTATh
MPE/INOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nnopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpaUuECcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOJCTBO MO3UILUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTAlUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb, YJMOLMOHAIBHBIN HHTEJJICKT:

BJa/JE€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTU4YECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUM,
«MO3rOBbIE IITYpMBl» U HHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0O BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPHU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTAaCCU(UITMUPOBATh B3aUMHOE PACIOJIOKEHHE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHATHUSMH, CBSI3aHHBIMA C  yIriaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSIMHU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBIN Napajuienenunen, Kyo);

e KJIacCU(UUMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIaCCU(PUKALUY;

¢ CBOOOJHO  ONEpUpOBAaTh  MOHSATHUSMH, CBSI3aHHBIMM C  CEUYCHHEM
MHOTOIPAaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJLIENIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIO0CKOCTb, BBIIOJHATE N300pakeHUs (PUryp Ha MIIOCKOCTH;

e CTPOUTh CEYEHHsI MHOTOTPAaHHUKOB pPa3iIW4YHBIMA METOAAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCJIATH IJIOIIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (IIPpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEPUPOBATH MOHATHUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM HA JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI WU3BECTHBIE METOJbI
IIPU PELICHUM MAaTEMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHSATH  IPOCTEUINNE MPOrPaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPE0oOpPa3OBBIBATH M HHTEPIPETHPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTh  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKe: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YUYECHHbIE MOHSATUS B
npolecce IOMCKAa pelIeHUusT MaTeMaThyecku  CcPOopMYyIHpPOBAHHON
npo0sieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpPaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUUHH;

e UMETh TpEACTaBlICHUSI 00 OCHOBHBIX JTalax pa3BUTUS TECOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kiacca oGyyaronuiicss HayquTcs:



¢ CBOOOJTHO OIEPUPOBATH TOHSATHUSMH, CBA3AHHBIMH C MHJIMHAPUYECKOM,
KOHMUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

e OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILLCHUS: LUUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJa BpalleHus (IIIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIO0COOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(PUIIMPOBATh B3AUMHOE PACIOJIOKEHHE CPePhl U MIOCKOCTH;

e BBIUHUCIISITh BEJIUYMHBI SJEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMU Te
BpallleHUsI U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIA B cdepy U
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMu
IMOTO0OHBIX TEN;

e U300pakaTh U3ydaeMble (UIYpbI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (QUIYp: BHJI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MNpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

 CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

e BBITOJIHSATH ONEpPalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIATh F€OMETPUUECKHUE 3a/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO ONEPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

¢ BBIIIOJIHATh M300pa)KEHUSI MHOTOIPAaHHUKOB U TEJl BpalleHHUs Npu
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MoA00us;

e CTPOUTH CEUEHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS LMIUHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIME YEPE3 BEPIIMHY ), CEUEHUS 11apa;

* ICNOJB30BATh METOABl IOCTPOCHHUS CEYEHUN: METOJA CIEAO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJBKO INAaroB PELICHMs, €CIH YCIOBUS
NPUMEHEHUS 3aJlaHbl B IBHOM U HEsIBHOM dopme;

epelIaTh 3aJauyd HA JIOKA3aTEeIIbCTBO MAaTEMaTHYECKHX OTHOLIEHUW H
HaXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh peaslbHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, HCCIEA0BATh ITIOCTPOECHHBIE MOJIENIN C UCIIOJIB30BAHUEM
r€OMETPUYECKUX TIOHATUH U TEeopeM, ammapara anreOpbl, pemarthb
NPaKTUYECKUE 3a/lay, CBS3aHHBIE C HAaXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UMETh IMPEACTABICHHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMsl Bcero Kontpoaeusie | - Ipakrueckue o0pasoBare/IbHbIC
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonokeHue npsMsIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHIUKYIAPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IIPOCTPAHCTBE
VYTIIBl U pacCcTOSHUSA 16 1
MHororpanHuk# 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o0111eHue U cucTeMaTh3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/ P KourpoJusbnbie | IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpenue, 0600IIEHNE U s |
cucTeMaTu3alus 3HaHUI
O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpeHue, 06001IeHNE U 17 )
CUCTEMaTHU3als 3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoTsbI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe MpaBuiia H300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUiIa U300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapauICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MIOJIYTIPOCTPAHCTBO

[TonsaTHA: MEpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHH1KH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPHH U NIEPBHIE




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHUOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TJIOCKOCTEH

10

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpanimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

11

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux
pEbpa. N3o0paskeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU LIBETAMU

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

13

N300parkeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJAT Yepe3 uX
pé6pa. N3o0pakeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTeN. PackpammmBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

14

Merton cnesioB AJist MOCTPOSHUS CeUSHUN




15

Mertoz cieq10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

16

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHnii IpsIMbIX U
IIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOCHUS

18

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

19

ITocTpoeHue ceueHuit B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIKCh 11aroB
ITOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemel‘/'I " 3allUCh HIaroB
MTOCTPOCHHUS

21

[ToBTropenue miaanumeTpun: Teopema o
MPOIOPLHMOHANIBHBIX oTpe3kax. [Tonobdue
TPEYTOJIBLHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus




IUIAaHUMETPUHN U CTCPCOMCTPUUN

23

Kontposnbhas pabota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haku ckpenuBaromuxcs
npsMbIx. [lapaniensHble IpsMble B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€MHCTBEHHOCTH NIPSIMOM NapaljieIbHON
JAHHOU IPSIMOM, IPOXOAALLEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH HA JTaHHOU
npsMoi. Jlemma o nepecedeHun
mapaJisICJIbHBIX MMPAMBIX IINIOCKOCTBIO

26

[TapannensHOCTb TpeX HMpsiMbIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IpOeKINUN

28

MenTpanbHas mpoekus. Yroi ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

29

33[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

30

IlonsTus: napajijieJIbHOCTb HpHMOﬁ u




IUIOCKOCTH B mpocTpancTse. [Ipu3nak
MapajieIbHOCTH MPSMON U MIIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMON U
IUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIEIBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

33

[TapannenpHast npoeKUHsl, IPUMEHEHUE
JUI IOCTPOEHUSI CEUEHU KyOa 1
napauienenumnena. CBoncTaa
napajuieJienune1a u Ipu3Mbl

34

[TapannensHbie muockoctu. Ipusnaku
MapajuIeIbHOCTH JBYX IJIOCKOCTEH

35

Teopema 0 mapaJuIeIbBHOCTH U
C€ANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[S[HICfI
4yepe3 TOUKY, HE MPUHAJICKAIYIO TaHHON
IJIOCKOCTH U CJIEJICTBUA U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MMapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS
IIpH IEPECCUCHUH IBYX MapalJICIIbHBIX
IIJIOCKOCTEMN TpeThen

37

CBoiicTBa mapayienbHbIX MJIOCKOCTEH: 00
OTpe3Kax MapasuieIbHbIX MPSAMBIX,




3aKJIFOUYEHHBIX MEX]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH NIPSAMOI ©
JBYMsI TapaJIJIEIbHBIMU IJIOCKOCTSIMU

38

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOIO
napaesenumnena

41

Boruncnenue IMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM IapajuieIenuIe e

42

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

43

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipn3Hak
MEPIEHUKYISIPHOCTH IIPSIMOH U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH MIPSIMOU, TPOXOASIIEH
4yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

45

[ImockocTH U nepreHINKyIsIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

46

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IpsAMBIC B MHOT'OI'paHHUKaxX

47

[leprieHAUKYNIAp U HAKIOHHAS.




ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha
IPSAMYIO

[lepnienuKynsgp U HAKIOHHAS.

48 [TocTpoenue nepneHauKyIsipa U3 TOUYKU Ha
IPSIMYIO

49 Teopema o TpEX nepHeHANKYIIApax
(npsiMast u oOpatHas)

50 Teopema o TpEX NnepneHauKyIIpax
(npsiMasi u oOpatHas)

51 Yron Mexay CKpeumBarOIUMUCS
MPSIMBIMU
[Touck neprneHauKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyoa, Ipu3Msl,

54 IIPaBWJIBHON NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
ITocTpoenue ceuenuit kyoa, Npu3Msl,

55 IIPaBWIBHON NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEIBHO IIockocTu. [lnockoctu
CUMMETPUN B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOU U
IJIOCKOCTH Kak CJIeJICTBUE CUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH JO IIJTOCKOCTH

59

[IpaBuiibHbIE MHOTOTpaHHUKH. Pacyér
paccTosiHUi OT TOYKU JI0 TIIOCKOCTH

60

CrniocoObl OIyCTUTh NEPIIEHANKYIISAPBIL:
CUMMETpHS, CIIBUT TOUKHU IO
napajieIbHON MPAMON

61

CaBur no HenapauienbHON IpSIMOH,
U3MEHEHHUE PACCTOSIHUM

62

KonTponbhas padora "B3aumnoe
PacIoOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

[ToBTOpEHME: Yyroy Mexay NpsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

[ToBTOpEeHue: yrom Mexay
CKpCHIMBAIOIIUMHUCH TPAMBIMU B
MIPOCTPAHCTBE

65

FCOMCTpI/I‘IeCKI/IC METOAbI BEIYUCICHUA
yriia MCXKAy NpsAMbIMU B MHOT'OI'paHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[lepnenaukynspusie miockoctu. CBOICTBA
B3aMMHO NEPIEHAUKYISPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MpSAMON
IIEPECEUEHMS IBYX IIJIOCKOCTEN
NEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH




69

[IpsimoyronbHbIN Napauienenunes; Kyo;
HU3MEPEHMUS], CBOUCTBA IPAMOYTOJIbHOTO
napajulielenune1a

70

TeopeMa 0 AuaroHajau mnmpsaMoOyroJIbHOro
napajjieacnuicaa u CICACTBUC U3 Hee

71

CrepeoMeTpuyecKre U NpUKIIaIHbIe
3aJlauM, CBA3aHHbBIE CO B3aUMHbBIM
PaCMOI0KEHUEM MPSMBIX U TUIOCKOCTH

72

HOBTOpeHI/IeI CKpCIIUBAOIIHUECA ITPSAMBIC,
mapaJyiCJIbHbIC IINIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOMIUMUCS IIPSAMBIMU B
MMPOCTBIX CUTYyalUAX

74

PaccTosHue oT TOUKH A0 IIIIOCKOCTH,
pacCcTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

76

TpéxrpanHblid yroy, HEpaBeHCTBA JUIA
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yria

77

DneMeHTHI ChepPUIEeCKON TeOMETPHH:
reojie3nYecKue JJMHUMU Ha 3emiie

78

Kontponbras padota "Yrib1 u
paccrostHus"




CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

79 " 1
U €ro 3JIEMEHTHI

20 [Tupamuna. Buasl nupamua. [lpaBunsaas |
nupamuia

81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL. |
[IpaBuiibHas nmpusma

20 [IpsiMo#t napaienenunesn, 1
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

23 Brinykieie MHOTOrpanHuku. Teopema |
Ditnepa
Brinmykiible MHOTOrpanHUKH. Teopema

84 Olinepa. [IpaBunbpHbIe U NOMYNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KontponbHas padota "MHoOrorpaHHuKu" 1

26 [TonsiTHe BEeKTOpa HA MJIIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
IJI0CKOCTH

92 CkansipHoe pou3BeICHUE 1

93 Brruucnenue yria Mexy BEKTOpamMu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1




95 IIpocreiimue 3a1aum ¢ BEKTOpaMu 1
96 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o001IeHre U cHCTeMaTU3alus 3HAHUN 1
99 O000111eHIE U CUCTEMATHU3AaIIUS 3HAHUI 1
100 HtoroBasi KOHTpOJbHASA paboTa 1
101 Hrorosas KoHTpoOJIbHAs paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m | Tema ypoka Konrpoasbnsie | IIpakruyeckue
Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
| [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH M B MPOCTpaHCTBE"
) [ToBTOpenue temsl "CkaisspHoe |
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria |
MEX/1y BEKTOpaMu B IIPOCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1
IIpoxosuiei yepes 1Be TOUuku"
5 VYpaBHEHHE IIOCKOCTH, HOPMaJb, |
ypaBHEHUE TIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
ypaBHEHUE TIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
JIuHeliHble HEPABEHCTBA, TUHEUHOE
8 ’ 1
MIpOrpaMMHUpPOBaHUE
JIuHeiliHbIe HEPABEHCTBA, TUHEUHOE
9 ’ 1
MporpaMMHUpPOBaHUE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1

MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

11

AHaJIUTUYECKUE METOBI pacuéra yriia
MCXKAY IMIIOCKOCTAMU B MHOTOT'paHHHKax




@opMyia pacCTOSHUSA OT TOYKH 10

12
IIJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue paccTossHui OT TOUKH 710
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKH 710
IJIOCKOCTH B TIPABUJIBHOM IMUPAMHUJIC

15 KonrponbHast pabora "AHanutudeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKH

17 CeueHrss MHOTOTPAaHHUKOB: METO/T CJICJIOB
CeueHrss MHOTOTPAaHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IUIOCKOCTEN

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
rapajuieJIbHbIE CEUYEHUS

20 [TapannensHble MPSIMBIC U TITIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannensHble MPSIMBIE U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMU
[lepnenqukynsipHbIE TPSIMBIE U

2 TJIOCKOCTH: CTaHapTHBIC Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB

7 [lepnenqukynsipHble TPSIMBIE U

IIIOCKOCTH: TE€OpEMA O TPEX




NEePIEHIUKYIISIPAX

24

[lepnieniuKynspHBIC MIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIUH B
MHOTOTpaHHUKAX

25

[ToBTOpEHME: IIOMIAIM
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
TJI0IAIeH, COOOpaKeHHsI TTOI00MS

26

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
101 e, COOOPaKEHHSI TIOI00MS

27

[ToBTOpenue: onaau
MHOTOYTOJTbHUKOB, ()OPMYJIIBI JUIS
TJI0INA N, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUs MOJ00US

30

KonTponbnas padota "[loBTOopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenuesaa

32

3amaun 00 yABOEGHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeoMeTpHUUeCKUE 3a7jauu, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBLHOTO




mapajjiejacnuicaa

HpI/IKJ'IaI[HBIG 3aJa4u, CBA3aHHBIC C

34 BBIUHCIICHHEM 00bEMa PSIMOYTOJILHOTO
napajuiesienuneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknagneie 3a1a4u, CBSI3aHHbBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaina. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB TeI ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0bém
MTUPAMHU/IBI

40 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

4 CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKkue 3aauu, CBsI3aHHbIE C
o0BEMaMH MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI




Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

[Ipumenenune 00bEMOB. BeruncieHue

46
paccTosiHus A0 IIOCKOCTH

47 KonTponbras pabota "O0béM
MHOTOrpaHHUKa"
[unuuapuyeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MTOBEPXHOCTHU

49 Munuaap. [Ipsamoit KpyroBou HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriue
KOHMYECKOU noBepxHocTH. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
napajuieNbHOM MII0CKOCTH OCHOBAHUS

57 Yceuénnplit konyc. M300paxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpHuyeckue 3a1aun Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOSHUEM CEUSHHH IMIINHApA, KOHYyCa
CrepeomeTpHuyeckue 3a1aun Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOSHUEM CeUSHHH LWINHApA, KOHYyca

57 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C




MUJIMHAPOM

58

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

59

Cdepa u map

60

[Tepecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

61

Ilepecedenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua u u3obpaxxenue mapa

62

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

63

Cummetpus cepsl U mapa

64

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapOM,
MTOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

[TpuknagHelie 3a1a4u, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaH)IapTHI)Ie
nmoxoous

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalliICHUA U




MHOT'OrpaHHUKOB

69

3agaum o Teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaiieHus"

71

Kontponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6bem mumnaapa. Teopema 00 00bEMeE
IpsAMOro qujIMHApa

73

Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpaina. Oobpém
KOHYyCa

74

ITmowmaay OOKOBOU U IOJIHOU
MMOBEPXHOCTU KOHYCa

75

CrepeomeTpuuecKkue 3aauu, CBSI3aHHbIE C
BBIUHCIICHHEM 00bEMOB IIWIIMHIPA,
KOHYca

76

[Ipuknagueie 3agaun mo teme "OOBEMBI U
IJI0IA M TOBEpXHOCTEN Ten"

77

O06bBEM m1apa u MapoBOTO CEKTOpA.
Teopema 06 00bEme mapa. [Tnomans
chepnl. CTepeoMeTprUIeCKre 3a/1a4H,
CBSI3aHHBIE C BHIYHCIEHUEM 00bEMOB
apa, mapoBOro CETMEHTa U IapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXITY




IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
MOAOOHBIX TE

79

[TogoOHEBIE TENIa B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu o 100mm.
CrepeoMeTpHUeCKUe 3a]1a9, CB3aHHBIC C
BBIUHCIICHHEM 00BEMOB TEJ U ILJIOIIAAEH
MMOBEPXHOCTEU

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBmxenust npoctpancTBa. OToOpakeHusl.
JIBu>keHust u paBeHCTBO ¢uryp. O0miue
CBOWCTBA JIBUKCHUI

82

Buel nBukeHuil: napamienbHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKaJibHasi CHMMETPUS, TOBOPOT BOKPYT
psAMON

83

[TpeoOpazoBanus monodus. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/ILIGCKI/Ie 3ala41 Ha MPUMCHCHUC
JABUKCHUA

85

Kontponbnas padota "BekTops! B
pocTpaHcTBe"

86

Ob6o6mmatomiee nopropenue 11 nonstuii u
MeTOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CUCTEMaTH3aIIMsI 3HAHMIA:
"[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEMN
B IIPOCTpaHCTBE"

87

Ob6o6mmatoniee nopropenue 11 nonsruii u




MeToA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BexTops! B mpocTpaHcTae”

88

O6o0maromiee moBTopeHue 11 moHITHI 1
MeTO0J10B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHMIA:
"BexTops! B mpocTpaHcTae"

89

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"O06beM MHOTOrpaHHuKa"

90

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"O6beM MHOTOrpaHHUKa"

91

Oo6o06maromiee noropeHue 11 noHATUH U
MeTo0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Tmomanu MOBEpXHOCTH U 0OBEMBI
KpyTribIX Ten"

92

O6o06mmatonee nopropenue 11 nonsruii u
METOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMaTH3aIlHsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIJbIX Ten"

93

WroroBas koHTpoJsibHAs paboTa

94

Hrorosas KOHTPOJIbHAsA pa60Ta

95

[ToBTOpeHue, 06001IEeHNE 1




cucTeMaTu3anusd 3HaHUU

96

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTU

97

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX HH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HAyK{ U €€ poJib B Pa3BUTHUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U




KOMITBIOTCPHBIX TEXHOJOT I

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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