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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3MOXKHOCTh U3YyUEHUS JUCLIUILINH
€CTECTBCHHO-HAYYHON HAIIPABJICHHOCTH W IPEIMETOB T'YMaHUTAPHOI'O LIMKIIA.
[Tockonpky  JIOTMYECKOE  MBILUIEHHE,  (QopMHUpyeMOe  TpU  HU3yYEHUU
00y4alOIUMUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKUX
3aJa4, YMEHHME BBIIABUIATb U ONpOBEpPrarb TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJB3YIOTCS IIPU PEIICHUU 3a1a4 €CTECTBEHHO-HAay4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CHOCOOHOCTEM O0OydYaroluxcsi MOpu
U3y4YEHUU T€OMETPUHU, KaK COCTAaBJISIONIEH MpeaMeTHON obsactn «MaTtemaTka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTUM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne NPEACTABIEHUS O T€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJSAIONIMX OINKUCHIBATH W H3Yy4daTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

dbopMHpOBaHHE  yYMEHHUS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dopMUpOBaHHE YMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
peleHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH OKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ pELEHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IIPAKTUYECKUM COACPIKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TIPOBEICHUH
JETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CrIoCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
WHTEPIIPETALUY MOJTYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Mmnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOpAWMHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUU  pacmpenenserca He  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHoil paboueit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIEIOBATENILHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCsl, pACIIUPSSL U YIITyOJIsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIUXCS K MPOAODKEHUIO HW3YUYCHHS MaTeMaTHUKH C
ydéTtoM BbIOOpa Oyayiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHOro Kypca «['eomerpusi» Ha yriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U IINIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IIOJIHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dDTUYECKOTO IOBEICHMS, CBSI3aHHOIO C IIPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOZIHO OMEpUPOBaTh OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH TIPH
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJTaCCU(UIIMUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATHUSMH, CBSI3aHHBIMA C  yIJlaMd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TMpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBAaHHS  JUIA
KJIacCU(pUKaLUY;

¢ CBOOOJHO  ONEpUpOBAaTh  IMOHSATHUSIMHU, CBSI3aHHBIMM C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBIIOJIHATH NapaJLIENbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb, BBIIOJHATE N300pakeHus (PUryp Ha MIOCKOCTH;

e CTPOUTh CEYEHHsI MHOTOTPAaHHUKOB DPa3jIM4YHBIMA METOAAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIIATH IJIOIIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (IIPU3Ma, MUPaMH/Ia),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HopMyT;

¢ CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
duryps;

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

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JO0KAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METOIbI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e IPUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOOpPa3OBbIBATH U HHTEPIPETHPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



¢ CBOOOJTHO OIEPUPOBATh MOHATHUSMH, CBA3aHHBIMH C MHJIMHAPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

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

e pacro3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa U map) u 00bACHATD
CHI0COOBI MOTYYCHHsI TEJ BpaICHHS;

e KJIaCCU(UIMPOBATh B3AUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

e BBIYHUCIISITh BEJIMYMHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJN BpAaIllCHHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

e CBOOOJHO OINEpPUPOBATH MOHATUSMH, CBS3AHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IUIOIIAIIMHU MOBEPXHOCTEN M 00bEMaMu
ITOTO0OHBIX TEN;

e M300paxkaTh HW3y4yaeMble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBIIOJIHSATH ONEpalliy HaJl BEKTOpaMu;

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

e pEIIaTh TEOMETPUYECKHE 3aa4l HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITMIOJHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs IpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUS ILMIMHIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



e IOKAa3bIBAaTh TEOMETPUIECCKUE YTBEPKICHUS;

o PUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJayd Ha JOKa3aTeIIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

o MPUMEHSTh MPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

e IPUMEHSATH MOJYYCHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OLICHWBaTh peadbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NPOrpaMMmblI Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsMbix B 5 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh MPSMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [leprieHAUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16
MHororpanHuKu 7
BexTopsl B IpocTpaHcTBe 12
3 HOBTOPCHHG, 000011IeHNe U cucTeMaTU3alus 5 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Komrpomusre | MpaxTmseckie (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwMeE, 0606H16Hlfe u 15 1
CHCTEeMaTH3alus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpaienus 24 1
5 [Tnomaam MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
7 [ToBTOpEHwme, O606HI€HI§G U 17 2
CHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IpakTuyeckue
padoThbI

Jlara
U3YYEeHUS

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBuiia H300paKeHUs HA
PHUCYHKE IJIOCKOCTH, MapaijieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHUS CTEPEOMETPHH: TOUYKA, IPSAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
npaBuiIa N300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, IMapaUICIIBHBIX IPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIInecs npsMasi U TIO0CKOCTh;
HOJYIPOCTPAHCTBO

[onsaTus: nepecekaromuecs MIOCKOCTH,
HepeceKaroIuecs npsiMast ¥ INIOCKOCTb;
MOJIyTIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOINUX 00OBEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
IPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

H300paxeHne cedeHnii mupamuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOJST Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEN. PackpaimBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMHU

11

N306paxkenue ceueHuit nupamubl, Kyoa u
HPU3MBbI, KOTOPbIE IPOXOAST Yepe3 X
pEbpa. N3o0paskeHue nepecevyeHus
HOJY4YeHHBIX IIOCKOCTeH. PackparimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

12

N300paxeHne cedeHni MupamMuibl, Kyoa u
MPU3MBbI, KOTOPBIE MPOXOAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMH

13

N306paxeHne cedeHuit mupamMuibl, Kyoa u
NPU3MBI, KOTOPBIE IIPOXOIAT Yepes Ux
pé6pa. N3o0paxeHue nepecedeHms
MOJIyYeHHBIX IIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

14

Merton ciaenoB s MMOCTPOCHUA CceuYeHUI




15

Merton ciaeaoB AJ1s1 HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IJIOCKOCTEH

16

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MIOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEpPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamue, kyoe
no TpéM ToukaM Ha pébpax. Co3aHue
BBIHOCHBIX YEPTEKEHN U 3alUCh L1aroB
IIOCTPOEHUS

20

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX ‘-IepTe)KCI\/JI " 3aIl11Ch I1aroB
TIOCTPOCHHSI

21

[ToBTOpenne mianumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4epTexax. Mctopus pazButus
IJIAHUMETPUU U CTEPEOMETPUH




23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoOe pacnonoxeHue npsiMbIX B
npocrpancTse. CkpemyBarommecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsimbix. [lapanienbHble npsiMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOM MPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAIECH HA JAaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapannensHOCTH TpeX NMpsIMBIX. Teopema o
TpEX MapauiedbHbIX IPAMBIX. Teopema o
CKPEIIHBAIOIINXCS MPAMBIX

27

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApAJIEILHOTO
npoektupoBanus. 300paxeHne pa3HbIX
¢buryp B napajienbHON NPOEKIUU

28

LlenTpanbHasa npoekuus. Yroiu ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXIY IPSAMBIMU

29

3aaun Ha TOKAa3aTeILCTBO U
HCCIIeAOBaHNE, CBA3AHHBIC C
PacoIOKEHUEM MIPSIMBIX B POCTPAHCTBE

30

[ToHATHA: mapauIeIbHOCTD MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.




CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

["'eomeTpuuecKue 3aJauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajIeIbHOCTBIO IPSAMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE

32

IToctpoeHune ceuenust, MPOXOIAILIETO YEPE3
JIAHHYIO TIPSMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPyTrou npsamoi. Pacuér
OTHOUIEHUI

33

[TapannenpHast npoeKuHsl, IPUMEHEHUE
TSl TIOCTPOCHUS CEYCHUH Ky0Oa U
napasienenunena. CBoncTa
napajuieenumnea u mpu3Mbl

34

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 napauieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASAILEH
yepes TOUKY, He PUHAUICKALLYIO JaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

36

CaolicTBa napasuieabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NepeCceueHust
[IpY IIEPECEUECHUHN IBYX ITapalIeIbHBIX
IIJIOCKOCTEN TpeThen

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX MapaJlyICIbHBIX IMPAMBIX,
3aKJIIOUYEHHBIX MEXK]y MapalyieIbHbIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
ABYMs TapaJUICIIbHBIMU IIJIOCKOCTAMUA




38

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
PSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa KyOa ¥ MPSIMOYTOJIBLHOTO
napasuiesenumneia

41

Brruucnenue aavx OTPE3KOB B Ky6e u
MpAMOYT'OJIbHOM IIapaJJICIICTIMIIC/IC

42

[TepnieHIUKYISIPHOCTD NIPSIMON U
mockocty. [Ipu3nak
NEPIEHAUKYIISIPHOCTHU IIPSIMOMN U
IUIOCKOCTH

43

[IepnieHIUKYIAPHOCTH NPAMOU U
mockocty. [Ipu3nak
NEPIEHAUKYIISIPHOCTH MIPSIMOMN U
IIJIOCKOCTH

44

Teopema o Cyl1eCTBOBaHUU U
€MHCTBEHHOCTHU IPSIMOI1, MPOXOAAIIEeH
yepe3 TOUKY NMPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH

45

IInockoctu u NEPpNECHAUKYIISIPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

47

[lepneniuKymsp U HAKJIOHHAS.
[TocTpoeHue neprneHauKyspa U3 TOUYKUA Ha
IPSIMYIO

48

[leprienquKyIsip ¥ HAKJIOHHASL.




[TocTpoeHue neprneHauKyispa U3 TOYKUA Ha
IPSIMYIO

Teopema o Tpéx nepneHAuKyIsIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema o0 TpéX NepneHAUKYIAPaAX
(mpsimast 1 oOpaTHas)

51 Yroa Mexay CKpeluBaroIMMHCS
IPSIMBIMU
[Touck nepneHAUKYJIIIPHBIX MPSAMBIX C

52 MOMOUIbIO NEPIIEHANKYIISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenuii kyba, IpuU3Msl,

54 MPaBWJIBHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHON NPOEKINU
[TocTpoenue ceuenuii kyba, MpuU3Msl,

55 MPAaBUJIbHOM MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJILHON IPOEKIINU
CumMmMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO ITIockocTu. Ilnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuKyISIpPHOCTH NPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOrpaHHUKU. Pacyér
paccTosHUM OT TOYKHU J0 IUNIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsHUM OT TOYKHU J0 IUNIOCKOCTH

60 CriocoObI ONyCTUTDH MEPIIEHAUKYJIISIPHI:




CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOi

61

Casur 1o HenapasuieJIbHON IPsSMOH,
M3MEHEHHUE PACCTOSTHUM

62

KoHnTtposnbHas pabora "B3aunMHoe
pacrojokeHue MPSMBIX U MIIOCKOCTE! B
npocTtpaHcTse”

63

[ToBTOpEHME: yron Mexay IpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBLHOM TPEYIOJIbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroi MexIy
CKpCIIUBAOIINUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IeCKI/Ie METOJAbI BEIYUCIICHUA
yriia MEXKAy NpAMBIMA B MHOT'OI'PAaHHUKAX

66

JIByrpansslii yroa. CBONCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnenaukynspusie miockoctn. CBOMCTBa
B3aUMHO MEPIEHAUKYJISAPHBIX MJIOCKOCTEHN

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEH; TeOpeMa O MpsMOU
[IEPECEUCHHUS IBYX IUIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEN MIIOCKOCTH

69

[IpsiMoyrosbHBII Napauienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajienenunesa

70

Teopema o AuaroHanu NPSMOYTOJILHOTO




napauicienuicaa u CICACTBUC U3 Heé

71

CrepeoMeTpHuueckre U MpUKIIaIHbIC
3aJ1a4ui, CBS3aHHbBIE CO B3AUMHBIM
PacMoI0KEHUEM MPSAMBIX U TIOCKOCTH

72

HOBTOpCHI/IeZ CKpCIIUMBAOIIHECA IIPSAMBIC,
napaajaiCIbHbBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

73

Hapa mapajiCJIIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAIOINUXCA NPAMBIX, PAaCCTOAHUC
MCKAY CKPCIIMBAOIIMMHACA IMTPSAMBIMHA B
IMPOCTBIX CUTyalUIX

74

Paccrosinre OT TOYKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

75

Brruncnenue paccTosHAN MEXIY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
MIOMOILBIO TIEPIEHIUKYJIIPHOMN IIOCKOCTH

76

Tpé€XrpaHHblid yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIia

77

DneMeHTHI chepUIecKoil reOMEeTPUH:
reo/ie3N4YecKre JTMHUU Ha 3eMie

78

KonTtponbHas padora "Yrisl u
paccrosiHus"

79

Cucrematuzanus 3HaHUN "MHOTOrpaHHUK
U €T0 DJIEMEHTHI"

80

ITnpamuna. Buael nupamua. IpaBunbsHas
UpaMuIa




[Tpusma. [IpsiMast U HAKIIOHHAS IPU3MBL.

81 1
[IpaBuiibHas mpu3ma

82 [Ipsamoii napauienenunes, 1
PSIMOYTOJIBHBIN Mapaienenumnen, Kyo

83 Brinykibsie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Brimykisle MHOTOrpaHHUKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPAaBUIIBHBIE 1
MHOTOTPaHHHUKH

85 KonTtponpHas padora "MHuororpaHHUKH" 1

86 [TonsiTre BeKTOpa Ha MJIOCKOCTH U B 1
IPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 PazHocTh BEKTOPOB 1

89 [TpaBuiio mapamnenenunena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAUTUX B OJJHON 1
TUTOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

93 Brrunciienune yriia Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [Tpocreiimme 3aaun ¢ BEKTOpAMH 1

95 [Tpocreiimme 3aa4un ¢ BEKTOpAMH 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1

97 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1

98 O060011eHe U cUCcTeMaTU3alusl 3HAaHUN 1




99 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudposbie
Ne i/m . Tema ypoka Kontpoabubie | IlpakTHnueckue
Bcero u3ydeHusi  oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BekTopa 1
Ha IJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxanspHoe 1
MPOMU3BEJECHNE BEKTOPOB"
3 [loBTOpenue Temsl "Bprunciienue yria 1
MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1
MPOXOJIAIIEH uepe3 ABE TOUKU"
5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpousseneHne 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IporpaMMHUpPOBaHUE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
MIporpaMMHUpPOBaHUE
10 AHaIUTHYECKHE METO/BI pacuéTa yria 1
MEXIy MPSMBIMU B MHOTOTPaHHUKAX
11 AHanuTHYECKHe METO/IbI pacuéTa yria 1
MEX]y TNIOCKOCTSIMU B MHOTOTpaHHHUKaX
12 ®dopmyia pacCTOSHUS OT TOYKH JI0 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxoxnenve paccTosHUN OT TOUKH 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KoHTtposbHas pabota "AHamuTH4deckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHHst MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MePECeUeHUs IPSIMbIX U
IIJIOCKOCTEMN

19 [TapanienbHbIe TIPSIMBIE U TTIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:
pacu€T OTHOLIECHMI
[TapamienbHbIe TIPSIMBIE U TJTIOCKOCTH:

21 YTJIBI MEX]TY CKPEIIMBAIOIIIUMHUCS
PSIMBIMHU
[lepnenauKyIsIpHBIC IPSIMBIC U

99 MJIOCKOCTH: CTaHIaPTHBIC Maphl
NEePHEHANKYIISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPUY MHOTOIPAHHUKOB
[lepnienquKynsipHBIE IPSMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYISIpax

24 [lepnienauKkynsipHbIC IPSMBIE U




IIJIOCKOCTH . BBIYUCJIICHUA OJIUH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYT'OJIbHUKOB, ()OPMYJIBI SIS
IJI0IIAJIEH, COOOpaKEHHUS IO 100MsI

26

[ToBTOpEHUE: MIOIA U
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100UsT

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100MsI

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mog00us

30

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. OObeM MPSIMOYTOJIBHOTO
napaJenenunena

32

3anaum 00 yABOEHHH Ky0a, 0 KBajJpaType
Ky0a; 0 TpUCEKLIUHU yTia

33

CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C
00BEMOM MPSMOYTOIHHOTO
napaJuleenumneaa

34

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA MpAMOYT'OJIBHOI'O
napauicicnuicaa

35 O0BEM TIPSIMON MPU3MBI

36 CrepeoMeTpHUuecKUe 3aJa4l, CBA3aHHBIC C
BBIUKCJICHHEM 00BEMOB IIPSIMON TPU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI
Brruncnenue 005EMOB TN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaita. Oobém
HAKJIOHHOM NPU3MBI
Brruncnenue 005EMOB Tl ¢ TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
TTUPAMHU/TBI

40 ®opmyna o0béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIJIOM

42 CrepeomMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH THpaMUIBI
[Mpuknagueie 3agaun 1o Teme "O0BEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanneie 3aaaun o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM ITHPAMHU/IBI

46 [Ipumenenne o0bEMOB. Brruncienue

PAaCCTOSAHUA N0 MIIOCKOCTHU




KonTtponbnas padora "O0bEM

47 |
MHOTOTpaHHHKA
[{unuHapuyueckas MOBEPXHOCTb,

48 00pasyroIue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUHIDP.
[Imomane MOBEpXHOCTH LUIIMHIAPA

50 Konunueckas moBepXHOCTb, 00pa3yroliue
KOHHYECKOU ITOBEepXHOCTU. KOHyC

51 CeueHue KOHyca MIOCKOCTBIO,
napajuieIbHON MIOCKOCTH OCHOBAHUS

59 VYceuénnslil konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpryuecKkue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOCHUEM CEUEHUH IIMIINHIpPA, KOHYyCca
CrepeoMeTpHuuecKue 3aa4u Ha

56 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUH IIMIINHIpPA, KOHYyCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C
[UIHHIPOM

58 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxeHnue mapa

61

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. B 1 n300pakenue mapa

62

Ypasuaenue chepsl. [Lnomans cheps u eé
yacTeu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM MX CEUCHHH TUIOCKOCTHIO

65

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI MIOCKOCTHIO

66

[puknagHbie 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPY>KHOCTH Ha TIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
mog00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"




71

KoHntposnbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BeéM mumuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHycCa

74

[Lnomaan OOKOBOU M OJIHOM
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyiecKkue 3a1a4u, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA,
KOHycCa

76
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