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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBnsieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETrO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyrnBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIMPAaBJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOTO IIMKJIA.



[TockonmbKky  JOTMYECKOE  MBIIUICHHE,  (QopMuUpyeMoe TpuU  H3yYECHUH
O0y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPHU PEIICHHH T'€OMETPUUECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTH
busznyeckux 3aaay.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrimyOaéHHOM
YpPOBHE — pa3BUTHE WHAWBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3Y4YE€HUU T€OMETPUHU, KaK COCTABJISIOIEH MpeaMETHON obsactn «MaTtemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJIsl YCIEIHOTO NpOo(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MpeCTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KYyJIbTYpPbI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUPa, 3HAHUE MOHATHITHOTO anmnapara 1no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dopMupoBaHHEe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIApPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUi, (POPMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PEIICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COJIEPIKAHHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH
00OCHOBAaHUHU MAaTEeMAaTUUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJICHUH
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPUICHCTBOBAHHE WHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW 00YJaroNINXCsl, TO3HABATEILHON aKTHBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX >KM3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TMPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH OJYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEpKATEIBHBIMU JIMHUSMH yueOHOTo Kypca «I'eomerpusi» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
NOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOy4YeHHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
(dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJBKO 110
COJIEpKaTENbHBIM JIMHUSAM, HO U 110 Tofam obydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil padodeit
pOrpamMMbl, pacHpeleiaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIInecs
oOpamiaiuch HEOAHOKPAaTHO. TO MO3BOJSET OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENIBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOLUXCs, pACIIUPSAS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3gath ycnmoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeclneyuTh yriayOneHHoe
M3Y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHOro mpeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MATEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipoeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IHOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: N1apajlIeiIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUUU. YTIbI C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIIEHINKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha NIOBEpXHOCTM MHOIOrpaHHMKa. Teopema OJizepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



IIpaBWJIbHAs IHpaMHUAA, NPABUIIbHAs TPEYroJibHAs NUpaMuAa U NPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOH TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAaHHHUKE: CHMMETPUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapaienenumneqa U cienctsus u3 He€. OO0béM mpaMod u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl mnockocThio. [loHATHE MHOTOrpaHHUKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS 111apa, METObI TOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakenus. JIBUXKEHUS M PAaBEHCTBO (UTyp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pusznueckoe BocMTaHHE:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HATIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE II00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX MpoOIieM, OpUeHTAIUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH KakK CpPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  NPE0oOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEY U,

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, MCCIECAOBAaHUS, OLICHMBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH HHPOPMAH, JaHHBIX, HEOOXOJUMBIX NIl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pazMyHbIX (opMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHUS], SCHO, TOYHO, T'PaMOTHO BBIp@XaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKAa3bIBaTh MHJICH, HAICJICHHbIE Ha IOHMCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a/1a4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PELICHHS 3a/1aui, BEIOMPATh CIIOCOO pEeLeHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasI A1eSITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYXIaTh TMPOIECC U Pe3ysbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHUH  TIPHU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

¢ CBOOOHO  OMEpPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMA C  yrjaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHJABI MHOTOIPAaHHUKOB (TpU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBAaHHS  JUIS
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IMOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaUIeIbHOE, IEHTPATbHOE U OPTOTOHATIBLHOE MTPOSKTUPOBAHHE
¢uryp Ha MIOCKOCTb, BHITOIHATH H300pakeHus: GUTyp Ha MIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMua),
reOMETPUYECKUX TEJI C IPUMEHEHHEM (popmy;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

epelmIaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PElIEHUH MaTeMaTUYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh MNPOCTEHIINE TMPOrpaMMHBIE CpEICTBA U BJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

e U3BJICKaTh, MPEOOPA30BHIBATE M HHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATh  TOJIYYCHHBIE 3HAHMS HA TMPAKTUKE: CpaBHUBATh W
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce TMOWCKAa peHIeHHs] MaTeMaTH4ecKd  CcQopMyIHMpOBaHHON
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpEM, amnmapara anreOpbl, pemiaTh MPaKTUYECKHe 3aaduH,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPHUUECKUX BEJIMYNH;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



¢ CBOOOZTHO OTEpPUPOBATH TOHATHUSIMH, CBS3aHHBIMU C IHJIWHIPUIECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJaMHU BpalICHUS: HUIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJia BpalleHus (IWIMHIP, KOHYC, cepa u map) u OObICHIThH
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

 BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POPMYIT;

e CBOOOZHO OINEpPUPOBATH IMOHATUSMH, CBSA3AHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

¢ BBIYUCIISATH COOTHOIICHHSI MEXIY IJIOIIAIIMHU MOBEPXHOCTEN U 00BbEMaMuU
ITOTO0OHBIX TEN;

e M300paxkaTh UW3y4daeMble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

e U3BJIEKATh, WHTEPIPETHPOBATH W NpeoOpa3oBbIBaTh HH(MOpPMALKIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBITIOJIHSITh OTIEpAIIUU HAJl BEKTOPAMU;

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

e pEIIaTh TEOMETPUUYECKHUE 33J]a4M HAa BBIUMCICHHUE YIIIOB MEXKY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa MPU PEIICHHH;

¢ CBOOOJIHO OIEPUPOBATh TMOHSITUSMH, CBS3aHHBIMU C JBIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

¢ BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs MpU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUs IMJIUHJIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHYCca (MapaijieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

* ICNOJB30BATh METOJbl IIOCTPOECHUS CEYEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TECOMETPUUECKUE YTBEPKIACHUS;

o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HaX0XJICHUE TEOMETPUUECKUX BEIINYUH;

e IPUMEHATH MPOTPAMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOPEMBI, CBOICTBa B TMPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXJIEHHUEM TeOMETPUUYECKUX
BEJIUYUH,;

e UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Kontpoapueie | Mpaxkruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypeh
1 BBeneHue B ctepeoMeTpuio 23 2
5 B3anmnoe pacnosioxeHne npsMbIX B 5 0
POCTPaHCTBE
3 [TapannenbHOCTh MPSIMBIX | TNIOCKOCTEH B 9 1
POCTPaHCTBE
4 [eprieHAUKYIAPHOCTH MPSMBIX U 24 5
TUIOCKOCTEH B ITPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuKu 7 1
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne n/mm I:::FD;Z];O;::{M PASIEIOn 1 TeM Beero Konrpoasusie | Ilpakruyeckue S;ﬁff:ﬁ;:gmlim e
padoThI padoThI pecypebi
1 AHanuTuyeckas reoMeTpus 15 1
5 [ToBTOpEHME, 06061].[6HI:I€ u 15 1
CUCTEeMaTHU3alus 3HAaHUU
OO6bEM MHOrOrpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KpPYIJIBIX TEl
6 JIBroKeHUs 5 1-
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 1
CUCTEMaTH3aIUs 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThbI

JlaTa
U3y4eHus:

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, MapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsTHs crepeoMeTpun: ToUKa, psimas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IIpaBWJia U300paKEeHMs HA PUCYHKE
IJIOCKOCTH, NMApaJIIEJIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepecekarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

BxonHas koHTposibHas paboTa

AHanu3 KOHTPOJIbHOM pabOTHI.
MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AxcuoMbl CTCPCOMCTPHHU U IICPBLIC
CICACTBUA N3 HUX




AXCHOMEI CTCPCOMCTPUHU U IICPBLIC
CICACTBHA U3 HUX

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
crneactBus u3 HUX. CrocoObl 3aaanus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH LBETAMH

11

N300paxkeHne ceueHu MmupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

12

N300paskeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

13

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0pakeHne nepecedeHust
MTOJIYYEHHBIX IIJIOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HbIMU LIBETAMU

14

MeTton ClIeaoB s MMOCTPOCHUMA CcedeHUI

15

MeTton ClIeIoB s MMOCTPOCHUMA CEYCHMH.




CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

16

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

17

[Toctpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
MIOCTPOEHUS

19

[Toctpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. CozmaHue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLIMOHANIBHBIX oTpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

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




23

KontposbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpancTBe. CKpeUMBaIOLUIUECs MPSMBIE.
[Tpu3HAKK CKPEIMBAIOIINXCS IPSIMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM MapasuienbHON
JTAaHHOU TPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKaIllel Ha TaHHOM
npsmoii. JlemMa o nepeceueHun
MapajuIeNbHbIX IPSIMBIX IIJIOCKOCTHIO

26

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX MapajuieNbHbIX IpIMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapaiienbHON TPOEKIUN

28

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIY NPSMBIMU

29

3amaun Ha TOKA3aTEIHCTBO U
HCCIEN0BAHUE, CBA3aHHEIE C
PacToJIO0KEHUEM MPSMBIX B TPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa mapajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoeHue ceueHust, MPOXOIAIIETO YEPE3
JAHHYIO MPSIMYIO Ha YEPTEKE U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOILLIEHUN

33

[TapannenpHas npoekuus, IpUMEHEHNE AJIs
MIOCTPOEHHUSI CEUEHUH KyOa U
napautenenunena. CpoicTsa
napaJiesienunea 1 mpu3Mbl

34

[TapannenbsHele iockocty. [IpusHaku
NapajIeNIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema o nmapajuieIbBHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIHIGfI
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
MIJIOCKOCTH U CIIEICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEpeceueHus Ipu
MepeceyeHH JIByX MapaijiebHbIX
IIJIOCKOCTEMN TPEThEU

37

CaoiicTBa napaieabHbIX IIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUN IIPSIMOI C




ABYM: 1TapaJlJICIIbHBIMU ITIJIOCKOCTSMUA

38

KonrponsHas pabora o Teme
"[lapayienbHOCTb MPSAMBIX U INIOCKOCTEN B
npocrpaHcrae”

39

AHann3 KOHTPOJIbHOM pabOTHI.
[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPSIMOYT'OIBLHOTO
napajulielenunena

41

Breruucnenue aiuH OTPEC3KOB B KY66 u
IpAMOYT'OJIbHOM IIapaJJICJICTIMIICIC

42

[leprieHAMKYIAAPHOCTD NPSAMOU U
mockocTH. [Ipu3Hak nepneHuKyIsipHOCTH
MPsIMOM U MJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPAMOU U
IJI0CKOCTH. [IpHU3HaK nepneH uKyIspHOCTH
IIPSAMOM U INIOCKOCTHU

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

[ImockoCTH M NEpIEHIUKYISPHBIE NTPSMbIE
B MHOI'OTpaHHUKaxX

46

[ImockocTH U neprneHINKYISpHBIE NIPSIMbIE
B MHOT'OTpaHHUKAaxX

47

Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO




[lepnennukynsp u HaknoHHas. [loctpoenue

48
MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

49 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsiMast u oOpaTHas)
KonrponsHas pabora o Teme

50 "[lepneHIUKYISIPHOCTD NPSAMBIX B
npocrpaHcrae”

51 AHanu3 KOHTPOJIbHOM paboThl. Yroa
MEX/1y CKPELMBAIOLIUMUCS IPIMbIMU

59 [Touck neprneHauKyISIPHBIX MPSMBIX C
MTOMOIIBIO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

53 OpTOroHaibHOE MPOCKTUPOBAHUE
[Toctpoenue ceuenuii kyda, MpU3Mbl,

54 MPaBUJILHOM MUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJIBLHOM MPOEKIINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBUJILHON MTUPAMHJIBI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 rtockocty. [ImockocT cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOﬂHI/Iﬁ OT TOYKH JO IIJTIOCKOCTH




60

CriocoObl ONyCTUTH HEPIIEHANKYISPHIL:
CUMMETpHUS, CABUT TOYKHU MO MapaljieIbHON
MpAMOit

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSIHUN

62

Konrtponsnas padora "B3anmuoe
PACIIOJIOKCHHUC IPAMBIX U IIOCKOCTEH B
npocrpaHcrae”

63

AHanu3 KOHTPOJIbHOM pabOTHI.
[ToBTOpEHUE: yroy MexIy NpsSMbIMA Ha
TUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/ILIGCKI/Ie METOAbI BBIYUCICHUA
yriia MCXKAy NpAMbIMU B MHOT'OI'paHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

67

IlepnenaukynsapHele miaockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJISPHBIX INIOCKOCTEN

68

[Ipu3Hak neprneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOKU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MIEPIEHUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO




ImapajiiCaCIrumIicaa

70

TeopeMa 0 nMaroHany NpPsIMOYTrOJILHOTO
napajulesIenuIe1a v CIeCTBUE U3 Hee

71

CrepeoMeTpuyecKre U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PACIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

72

HOBTOpCHI/IeZ CKpCHIMBAIOMIUECA IIPAMBIC,
mapaJljICJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa mapauiCJIbHbIX IJIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCXKAY CKPCIIHNBAIOIIUMUCA IPAMBIMU B
IMPOCTBIX CUTyalHIX

74

PaccrosiHue oT TOUKH 10 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beluncrnenne paccTossHUN MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEePIEHUKYIISPHON IIJIOCKOCTH

76

Kontponbnas padota "Yribl u
paccrosiHus"

77

AHanu3 KOHTPOJIbHOM pabOTHI.
TpéxrpanHblil yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yria

78

DneMeHTHI ChepPUIeCKON TeOMETPHH:
reoJie3nYecKue JTMHUU Ha 3emiie

79

CucremaTtu3zanus 3HaHui "MHOTOrpaHHUK




U €T0 DJIEMEHTEI"

IInpamupa. Buael nupamun. IpasunbHas

80 1
nUpaMua

81 [Tpusma. [Ipsimast 1 HaKJIOHHAS TPU3MBI. 1
IIpaBunbHas npusma

82 [Ipsmoit napamienenunes, TpsIMOYTOJIbHbBIN 1
napaJuiesnenurnen, Kyo

83 Beimykiieie MHOrOrpanHuku. Teopema 1
Diinepa
Brimykisie MEHOTOrpanHukd. Teopema

84 Oiinepa. [IpaBunpHbIe U OMYNIpaBUIbHBIE 1
MHOTOTPaHHHUKH

85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1

36 Ananu3 KOHTposbHOU padoThl. [loHsTHE 1
BEKTOpa Ha TUIOCKOCTHU M B IPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1

01 Paznoxenne BekTopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH

92 CkayisipHOE TIPOU3BEICHUE 1

03 Brruucnienue yria Mex.1y BEKTOpaMH B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1




96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu
08 [ToBTOpenue no teme "B3anmHoe 1
pacnooXeHre NpAMbIX U IIOCKOCTe"
99 [ToBTOpenue no teme "B3anmHoe 1
pacnooXeHre NpAMbIX U IIOCKOCTE"
100 HToroBas KOHTpOJIbHASA paboTa 1
AHanu3 KOHTPOJIbHOM pabOTHI.
101 [ToBTOpEHME 1O TEME 1
"[leprieHIUKYISIPHOCTD IIOCKOCTEM"
102 [ToBTOpEHME MO TEME 1
"[leprieHIUKYISIPHOCTD IIOCKOCTEM"
OBILEE KOJIMYECTBO YACOB I10 102
[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Konrpoasnbie | IlpakTuyeckue
Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThbI
pecypcsl

1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1

Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTopenue temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1

MeX1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpEeHMNE TeMBbI "YpaBHEHHE MTPSIMOH, 1

MPOXOJISIICH Yepe3 ABE TOUKH"
5 [ToBTOpEeHMNE TeMBbI "YpaBHEHHE MTPSIMOH, 1

MpoxosuIel yepes 1Be TOUKu"
6 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax

7 BexTtopHoe npousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

IIPOrpaMMHUPOBAaHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/Ibl pacuéTa yria 1

MeXy NPSIMbIMH B MHOTOTPaHHUKAX
11 AHanUTUYECKHE METO/IbI pacuéTa yria 1

MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpJMHATaX

13 Haxoxxaenne paccTossHuil OT TOUKH 10
TUIOCKOCTH B KyOe

14 Haxoxxaenne paccTosHUil OT TOUKH 10
IUIOCKOCTH B TPaBUJIHON THPaMHJIE

15 KontposbHas pabota "AHamuTuyeckas
reomeTpus”
AHanu3 KOHTpoJbHOH paboTsl. CeueHus

16 MHOT'OI'PaHHUKOB: CTaHJIapTHBIE
MHOTOT'PaHHUKHU

17 CedeHust MHOIOI'PaHHUKOB: METOJI CJIEZIOB
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 TUTOCKOCTH, TTEPECEUCHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHbie TPSMBIE U TUNIOCKOCTH:
napajuieNIbHbIe CCUSHHS

20 [TapannenbHble TpsSMbIE U TNIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannenbHble TpsSMbIE U TIIOCKOCTH:

21 YTJIBI MEXY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[leprienAuKyNApHBIE IPSIMBIE U

99 IUTOCKOCTH: CTaHIapTHHIE Maphbl
NEePIEHANKYIISPHBIX TUIOCKOCTEH 1
MPSIMBIX, CAMMETPUU MHOTOTPAaHHUKOB

23 IlepnieHIuKynsApHBIE IPSIMBIE U




IJIOCKOCTH: TEOpeMa O TpeX
MePIeHIUKYIIApax

24

[lepnenquKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS [UIUH B
MHOI'OIPaHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CooopakxeHust Moa00us

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, COoOpakeHHs MO00MS

27

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
TIomaael, COOOpakeHHs MOA00MS

28

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOA00uUs

29

[Tnomaau ceueHnii MHOTOTPaHHUKOB:
TIOIIAIA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

KonrtponsHas pabdota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

AHanu3 KOHTPOJIbHON paboThl. O0BEM
tena. O0beM IPSIMOYTOIBHOTO
napaienenunena

32

3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia




CTepeOMeTpI/ILIGCKI/Ie 3aJa4u, CBA3aHHBIC C

33 00BEMOM TTPSMOYTOJIBHOTO
napajuiesienuneaa
[TpuknaaHblie 3a1a4u, CBI3aHHBIE C

34 BBIYMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuiesienuneaa

35 O0BEM npsAMO TPU3MBI

36 CrepeoMeTpHUyecKHe 3aauu, CBI3aHHBIE C
BBIUUCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

37 [Ipuknannble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Brruncnenne 00bEMOB Tel ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpana. Oobém
HAKJIOHHOU MPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

39 ornpenenéHHoro uHrerpana. O0bEM
MTUPAMHU/TBI

40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMUJL ¢ OOIIUM YTIIOM
CrepeoMeTpHUyecKHe 3aJ1auu, CBSI3aHHbIE C

42 ’
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00bEMaMU MUPaMU/IbI

44 [Ipuknagueie 3agaun mo Teme "OObEMBI

Ten", CBsI3aHHBIE C 00BEMOM HAKIOHHOH




IIPpU3MbI

[Mpuknanueie 3ana4n mo Teme "OOBEMBI

45 ;

Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Ipumenenune 00bEMOB. BeruncieHue
pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOTIpaHHUKA"

AHanu3 KOHTPOJIbHOM pabOTHI.

48 Hunuaapuyeckas MOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU

49 Hwmmnap. [pssmont KpyroBoM HUIUHAIDP.
[Tnomaap MOBEPXHOCTU UIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTH. Konyc

51 CeueHune KOHYyca TJIOCKOCTHIO,
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS

50 Yceuénnsplit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpuyecKHe 3a1a4u Ha

55 JTIOKA3aTeJIbCTBO M BEIYHCIICHHUE,
MTOCTPOCHUEM CEUEHU MUITUHAPA, KOHyCa

56 CrepeoMeTpHUeCcKre 3a7a91 Ha




J0Ka3aTcJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHHI MUWJINH/pAa, KOHYyCa

HpI/IK.HaI[HbIG 3aga4u, CBA3aHHBIC C

57
[AIAHIPOM

58 [TpuknaaHblie 3a1a9u, CBI3aHHBIE C
[WIAHIPOM

59 Cdepa u map
[epecedenue chepsl u mapa ¢

60 mIockocThio. Kacanue mapa u cdepsl
IUIOCKOCTHI0. Byt u m300pakenue mapa
[epeceuenue cheps! u mapa ¢

61 mIockocThio. Kacanue mapa u cdepsl
IUIOCKOCTHI0. Byt u m300pakenue mapa

62 VYpasaenne chepsl. [Lomans chepsl u eé
yacTen

63 Cummerpus chepsl u mapa
CrepeoMeTpuuecKue 3aaud Ha

64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO
CrepeoMeTpuuecKue 3aaud Ha

65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO

66 [IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoii u mapom

67 [ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,




BBIYHCJICHUS B OKPY)KHOCTH, CTaHIapTHBIC
noxoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BparieHus"

71

Kontposnbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72
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