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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ecreyuBaeT BO3MOXKHOCTb U3YUYCHHS JTUCIUTUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB TyMaHHUTAPHOIO LHKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpYEMOE€  TpU  HU3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUH LIETIOYKHU JIOTHYECKUX YTBEPKICHHU MPU PELICHUH T€OMETPUUYECKHUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUU 3a1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpaMmbl yueOHOro Kypea «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
M3YYEHUHM T€OMETPUM, KAK COCTABJISIONICH mpeamMeTHON obnactu «MaTtemaruka u
nHpopMaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKMX 3HAHMM W JEHCTBUU,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEIIHOTO MPO(HEeCCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISFOTCS:

paclIMpeHne NPEACTABICHUS O TEOMETPUM KaK 4aCTU MUPOBOU KYJIBTYPhI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak o
BLKHEMIIMX MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATh W H3Yy4daTh
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHATHIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHUEe  yYMEHHS  BJIQJ€Th  OCHOBHBIMH  TOHSATHAMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMya M yMEHHE HUX MPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl U HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS PACIIO3HABATh HA YEPTEKAX, MOJCISIX U B PEalbHOM
MHpPE MHOTOTPAaHHUKM W TeJIa BpPAUICHUS, KOHCTPYHMPOBATH T'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXKHOCTH AKCMOMATHYECKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNN PACCYKICHNN;

dbopMupoBaHHE yMEHHS BIAJETh METOJAMHU J0Ka3aTebCTB M alTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUS CTEPEOMETPUUECKUX 3a1a4 U 33724 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOAUMOCTH  JOKA3aTelIbCTB  IMpHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEICHUT
JEAYKTUBHBIX PaCCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYIBHBIX M  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpeca K U3YYEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI pacno3HaBaTh TMPOSBICHUS TE€OMETPUUYCCKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, UCCJIEIOBAHUS TIOCTPOCHHBIX MOJICIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KAaTEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEP)KATENIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO  TI0
coJiep>KaTeNIbHbIM JIMHUSAM, HO U 10 rojgaM oOyuenus. ConepkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHoil paboueit
MPOrpaMMBbl, paclpeneNE€HHbIM MO TojAaM OOYy4YeHHS, CTPYKTypPUPOBAHO TAaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM 00ydYaronuecs
oOpamiaiuch HEOAHOKPATHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U MTOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN 00YyUYaIOIUXCs, PACIIUPSS U yriayOmsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISICT:

co3maTth  ychmoBus s auddepeHnmanud  oOydeHus, IOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MareMaTukay,

MOATOTOBUTH OOYYAIOMIMXCA K TPOJAOIIKEHUIO H3YyYEHUS MATeMAaTHKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, olOecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueObHOro Kkypca «l'eomerpusi» Ha YriIyOJIEHHOM YPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, ImpsMas, IIOCKOCTH,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIIBHOCTD IPAMOU
u 1ockocth. [lapamienbHO€ W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajlieIbHOrO MpoeKTUpoBaHus. IM300paxeHue
¢duryp B mapayyieNbHOW MPOEKUHUH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaiienpHOCTh IIJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYyphl HA IUIOCKOCTH: TETpas’Ap, Napajiesenunen,
MMOCTPOCHUE CEUYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJUICIBHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, Teopema O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHanBHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEPHEHAUKYIISIPAX.

VYriael B OpOCTPAHCTBE: Yroyl MEXAY MPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXTrpaHHBI U MHOTOI'PAHHbBIE YIJIbL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCUHYCOB W CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBAsl U TOJHAS TOBEPXHOCTH MPHU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Ounepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yceu€HHas mnupamuzibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



IIpaBWJIbHAs IHMPAaMHUIA, INPABUIbHASA TPEYTOJbHAS IHMpPaMHUIAa W IPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanps OOKOBOM MOBEPXHOCTH W TOJHOM IMOBEPXHOCTH MPSIMON IPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B IPAaBWIBHOM MHOTOIPDAaHHHUKE: CUMMETPHS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MIAPAMHUJIBI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBolCTBa CII0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IloHATe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyronmpHasg  cuctema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsizb MEXKIy KOOPAMHATAMM BEKTOpPA WU
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NpOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvst: TMIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas TOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaleHUs:
UMWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnosioxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka 1mumHApa u KoHyca. CummeTpus cdepsl U
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapajienenumnena u cienctsus u3 He€. OO0bEM mpsiMOd U
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMHUIbl U KoHyca. OO0bEM Iapa U MapoBOTO
CerMEeHTa.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [lpusma, BmnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanuwe mapa u chepsl mnockocThio. [loHsATHE MHOTrOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIomanab chepsl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAJCH ITOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTus. PemieHue 3amay Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJT BPALICHHUS: CEUEHUS HWJIUHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEYCHMM: METOJ CJIEJ0B, METOJ BHYTPEHHETO IPOECKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHHUd. lIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TeOMETPUUYECKUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpancTBa. OTtoOpakenus. [IBWkeHHS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHocC,
LHEHTpaJIbHAsE CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOIIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUU,
Opoueayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, OMPOCHl M JPYroe), yMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMHM B COOTBETCTBUHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKaxX, TEXHOJOTHUAX, cdepax
HKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OyAyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusznueckoe BocMTaHHE:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3uvecKass aKTUBHOCTh), (PU3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIUTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TpPYAOIIOOMs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATH OCO3HAHHBIA BBIOOP
Oynymeir mpodeccnrn W Ppeann3oBBIBATH COOCTBEHHBIC JKHU3HCHHBIC TLIAHBI,
TOTOBHOCTH M CHOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3OBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEW JKM3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE II00aTIbHOTO XapaKTepa IKOJIOTUYECKUX MPoOIieM, OpUEeHTAIUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIEeH CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeJOBEYECKOM JEesTEIbHOCTU, ITAloOB €€
pPa3BUTHST W 3HAYMMOCTH JUIA PA3BUTHS IMBUJIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypod KaK CpEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIEHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeOoOpPa30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEY U,

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3amayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIIMBaTh MUCKOMOE U JaHHOE, (POpMHpPOBATH TUIMOTE3Yy, apTyMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAaHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00BbEKTa, SIBICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBICHUSMH, MPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONECHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOLlecca, a TaKXKe BBIIBUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETHPOBATh HHGPOPMAIUIO PA3TMYHBIX BHIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B pa3M4HbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUAMHU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS IO XOAYy PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOyieMbl, pelaeMol 3a7aud, BbBICKA3blBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3ju4yve M CXOJCTBO MO3ULHMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIBTATHl PELIEHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
Npe3eHTAlNd U OCOOCHHOCTEH ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 33/a4H, BHIOMPATh CIOCO0 PELIeHHS ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM HOBOW HH(OPMALIUU.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yJibTaTa pelieHus
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIU U YCIOBUSAM, OOBSICHITh IPUYHUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, MPUHUMATh LEldb COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMi0 COBMECTHOW paloThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYXKIaTh TMPOIECC U PE3yabTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CyXaeHHS, OOMEH MHEHHI,
«MO3TOBBIE IUTYpMbD» M UHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0O BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayquTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHUH  TIPHU
pelIeHnH 3a/1a4 U MPOBEJICHUU MAaTEeMaTHYECKUX PACCYKICHUM;

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

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

¢ CBOOOHO  OMEpPUPOBATh TMOHSATUSMH, CBS3aHHBIMH C yIrJaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOTHO OMIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuja, NpsMOYyToJIbHBINA Mapaiesenumnes, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIaCCU(pUKaALUY;

¢ CBOOOJHO  ONEpUpOBaTh  MOHSATHUSMH, CBSI3aHHBIMM C  CEUCHHUEM
MHOTOIPAaHHHUKOB IJIOCKOCTBIO;

e BBIIOJIHATH NapaJLIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha II0CKOCTb, BBIIIOJIHATH NU300paxKeH!s PUryp Ha MIIOCKOCTH;

e CTPOUTH CEYEHUST MHOTOTPAHHUKOB pPAa3JIMYHBIMM METOJIaMH, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IJIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpU3Ma, IUpamMuia),
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popmyT;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHUMMETPHM, LEHTP, OCb U IUIOCKOCTh CUMMETPUU
durypsr;

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

* BBITIOJIHATH ACMCTBUSI HAJl BEKTOPAMU;

epelIaTh 33JaYM Ha J0KAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIWYUH, MPHUMEHSS W3BECTHBIE METOJbI
IIPU PELIEHUM MAaTEeMAaTHYECKUX 33]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATh  IPOCTEUIINE NPOrpaMMHBIE CpPEICTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOOpPa30BBIBATH M HHTEPIPETUPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, TMpPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHSTH  TMOJYYEHHbIE 3HAHWA Ha TMpaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
mpolecce IMOMCKAa  pelIeHUsT MaTeMaTUyecKu  CcOpMYyIHPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEAlbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C HCIOJIB30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MPakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/ICHUEM T'€OMETPUUYECKUX BEJINYMH,;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca oOyyaronuiicss HayquTCs:



¢ CBOOOJTHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMH C IMHJIMHAPUYECKOM,
KOHHUYECKOW U CEepUYecKOil MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJTyYeHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJAMHU BpaALICHUS: HUIMHAPOM,
KOHYCOM, c(hepoii u mapom;

e pacrmo3HaBaTh TeJia BpallleHus (IWINHIP, KOHYC, cepa u 1map) U OObICHITH
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJTIacCU(UIIMPOBATh B3AUMHOE PACOJIOKEHHE chephl U TITOCKOCTH;

 BBIYUCJISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpalleHus,
O00BEMBI U IUIOIIAJU MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpAaIICHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmy;

¢ CBOOOJTHO OTEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAITUSIMHU Te
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAaHHBIM B cdepy U
OINKMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAIlICHUS;

¢ BBIYHUCIIATh COOTHOILICHUSI MEXAY TUIOMIAIIMU TOBEPXHOCTEH W 00BEMaMu
ITOTO0OHBIX TEN;

e U300pakaTh U3ydaeMble (UIYpbl, BBINIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

e U3BJICKaTh, WHTEPIPETUPOBATH M MPEOOpa3oBBIBaTh HWHOOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, TMpPeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

¢ BBITIOJIHATH OTIEPAIH HAJl BEKTOPAMU;

*332/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMNHAT;

e pEIIaTh T€OMETPUUYECKUE 33/1a4U Ha BBIUYUCIICHUE YTJIOB MEXKIY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOUYKHU 0 MJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/IA TIPY PEIICHUH;

¢ CBOOOJTHO OMEPUPOBATHh TMOHSATHUSMH, CBSI3aHHBIMH C JBWKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

¢ BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs MpU
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOMA, IpeoOpazoBaHus o100us;

e CTPOUThH CEUEHUS MHOTOIPAHHHUKOB M TEJ BpallCHUS: CEUYCHUs LUIUHAPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHUIO U MPOXOAIIUE Yepe3 BEPILINHY), CEUCHUS I1apa;

¢ ICTIOJIB30BaTh METOJbI TOCTPOCHHS] CEUEHHIl: METOA CJEelO0B, METOA
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I MIEPEHOCA CEKYIIECH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaralolIMX HECKOJIbKO IIAaroB PEHICHUs, €CIU YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epelIaTh 33Jlaud Ha JIOKA3aTEJIbCTBO MATEMATUYECKUX OTHOLICHUH U
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

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

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHATHUA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyJIHPOBAHHON MPOOJIEMBI, MOACIUPOBATh pEANIbHbIC CUTYyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh OCTPOECHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, armapata ainreOpbl, peniaTh
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'E€OMETPUUYECKUX
BEJIUYUH,;

e UMETh TIPEJACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUU KaK
COCTaBHOM yacTu (yHIAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamuTHYECKass TeOMETPHS 15 1
) [ToBTOpEHwUeE, O606H.[€Hlfe " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpenue, 0606HICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







n/n

HOYPOYHOE IINTAHUPOBAHUE

10 KITACC

KoanuecTBo 4acoB

Bcero

Kourpoububie IIpakTuyeckue
padoThI padoThI

JlaTa

U3yYeHust

Ilnan

dakr

JJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

BBenenne. AKCHOMBI CTEPEOMETPUM U HUX CJICACTBHUA. Ta

[Tpenmet crepeoMeTprn. AKCHOMBI

1 04.09
CTEpPEOMETPUH.
HekoTopsie ciencTBUS U3 aKCHOM. 1 06.09
Pemenue 3a1a4 Ha MpUMEHEHUE
AKCHOM CTEPEOMETPUH U UX 1 08.09
CJIEICTBUH.
Pemenne 3a1a4 Ha MpUMEHEHUE
AKCHOM CTEPEOMETPHUH U UX 1 11.09
CIIEICTBUM.
Pemenue 3aga4 Ha npUMEHEHUE
AKCHOM CTEPEOMETPHUH U UX 1 13.09
CIIEICTBUM.
KonTtponbHnas padora Nel 1 15.09
AHanu3 KOHTPOJIbHOM paboTh! Nel. 1 18.09
Pa6ora Hag ommOKaMu. '

I'nasa 1. ITapajiieJibHOCTh NPAMBIX U IJIOCKOCTEI. 27 4.

[TapannenbHble IpsMBIE B
npoctpancTse. [lapamuieTbHOCTh Tpex 1 20.09

MIPSIMBIX.




[TapamienbsHOCTH IPSAMOI U TIIOCKOCTH

22.09

10

11

12

IToBTOpEHME Teopuu, pelIcHUE 3a1a4
Ha [apaJlJIeIbHOCTb MPSAMOU U
IJIOCKOCTH.

[ToBTOpEHME TeOpUH, pelIeHHE 3a/1a4
Ha MapajvieIbHOCTh IPSIMON 1
MJIOCKOCTH.

[ToBTOpEHME TeOpUH, peLIeHHE 3a/1a4
Ha MapaieTbHOCTh IPSIMON U
MJIOCKOCTH.

25.09

27.09

29.09

13

CkpenuBaronmecs npsmele.
IIpoBenenue yepe3 ogHy U3
CKPEIIUBAIOIINUXCS PSIMBIX
IIJIOCKOCTH, MapajuiesIbHON ApYyron
MIPSIMOM.

02.10

14

VYTl ¢ COHANPaBIEHHBIMU
CTOPOHAMH.

04.10

15

16

Yroa Mexay NpsIMBIMU.

[ToBTOpeHue Teopun, penieHrue 3aaay
110 TEME.

06.10

09.10

17

18

19

[ToBTOpeHue Teopun, penieHrue 3aaa4y
10 TEME.
Konrtponsnas padora Ne2 o teme:

“ITapamienbHOCTD MPSMBIX, IPAMON U
IUIOCKOCTH.

AHanu3 KOHTPOJIbHOM paboThl Ne2.
Pabora Hazg ommbkamu.

11.10

13.10

16.10




20 [TapasnienbHbIe MITOCKOCTH. 18.10
[Tpu3Hak mapaieIbHOCTH JIB

21 P P ek 20.10
TUTOCKOCTEH.

22 CBoiicTBa mapaylICIbHBIX TUIOCKOCTEH. 23.10
N3ob6pakenue miaockux ¢uryp,

23 MU300paXeHHEe MPOCTPAHCTBEHHBIX 25.10
buryp.

24 Terpasnp. [lapannenenunen. 08.11

25 Terpasap. [lapaimenenunes. 10.11
CaoiicTBa rpaneit U AuaroHaiei

26 P A 13.11
napajureNieumne/ia.
CBolicTBa IpaHeil U AuaroHajieun

27 P 8 15.11
napaielienume/a.

28 3aaun Ha TOCTPOCHHUE CEUCHUM. 17.11
3ajaun Ha OCTPOEHUE CEUECHUI.

29 [TocTpoenue ceueHmit METOI0M 20.11
CIIC/IOB.
[ToBTOpEHME TeOpUH, pElIeHHE 3a/1a4

30 P Pt P 8 22.11
10 TeMaMm.
[IpakTHKyM Ha MOCTPOCHHE CCUCHHIA

31 MHOTOTPaHHHUKOB. 24.11
[IpakTuKyM Ha TOCTPOCHHUE CEUCHUIA

32 MHOTOTPaHHHKOB. 27.11
KonTponbnas pabota Ne3 o teme:

33 29.11

«Terpasap 1 napayuienenunen.




34 AHanm3 KOHTPOJIbHON paboTh! Ne3. 1 01.12

Pabora Hajg ommoOkamu.
I'nasa 2. IlepneHAUKY/JSPHOCTH NPSAMBIX U IJIOCKOCTEI. 25 4.

35 [lepnieniukynspHble NpsIMbIE B 1 04.12
IIPOCTPAHCTBE.

36 [TapamiensHble npsIMBIE, 06.12
NEepIEHINKYIISPHBIE K IIOCKOCTH.

37 HpI/I3H'i1K HEePIEHAUKYIPHOCTH 1 08.12
NPSMOM U TNTIOCKOCTH.

38 Teopema o HpHMOﬁ: 11.12
HEePIEHIUKYIIPHOH K IJIOCKOCTH.

39 Teopema o npaMoﬁu, 1 13.12
NEePIEHANKYIISIPHOH K IIIOCKOCTH.
Pemnienue 3a1a4 Ha

40 NEPIEeHIUKYJIIPHOCTD MIPSIMON U 1 15.12
TUTOCKOCTH.
Pewenne 3anau Ha

41 NEPIEHIUKYJIAPHOCTD MIPSIMON U 1 18.12
IJIOCKOCTH.
Pemenue 3agaq Ha

42 HEepIEHIUKYISPHOCTD MPSIMOK U 1 20.12
IUIOCKOCTH.

43 PaccTosiHue oT TOYKH /10 MIOCKOCTH. 1 2212
Teopema o Tpex nmeprneHAnKyIsIpax

44 p p PICHIUKYIIAP 25.12

45 Yroa Mexay npsiMOi U TNIOCKOCTBIO 1 27.12




IToBTOpeHue Teopun, peieHrue 3a1a4y
Ha IPUMEHEHHE TEOPEMBI O TpeX

46 08.01
NEePIEeHIUKYIIApaX, Ha YToJl MEXy
MPSIMOH U TJIOCKOCTBIO
Pemenue 3agau Ha npuMeHEHUE

47 TEOPEMBI O TpeX MEPIEHANKYISIPax, Ha 10.01
YroJI MEXAy NPSIMOH U IJIOCKOCTBIO
Pemenue 3agau Ha npuMeHEHUE

48 TEOPEMBI O TPEX NEPIEHANKYIIAPaAX, Ha 12.01
YroJl MeXKAY MPSMON U TIOCKOCTBIO
Pemenue 3a1ay Ha IpuMeHEeHHE

49 TEOPEMBI O TpeX MEePHEHAUKYISIpax, Ha 15.01
YroJl MeXXAY MPSMON U TUTIOCKOCTHIO

50 JIByrpaHHbIi yrod. 17.01

51 [Ipu3nak H?pHeHZII/IKyJIHpHOCTI/I JIBYX 19.01
TUTOCKOCTEH.

59 [Tpu3nak H?pHeHI[I/IKy'J'IHpHOCTI/I JIBYX 99 01
IUIOCKOCTEH.

53 [IpssMOyTOIBHBIN TTApAUICIICTIHIICT 24.01

54 [IpssMOyTOIBHBIN MapasuIeNenue 26.01
TpexrpaHHsblil YroJl U €ero CBOWCTBA,

55 MHOTOTPaHHbIN yroj 29.01
[ToBTOpEHME TEOPHH, PELICHNE 33124

56 0 BCe TeMe. 31.01

57 [IpakTHKyM IO PELICHUIO 33]1a4 02.02




KonTtponsnast padora Ne4 1o teme:
«JIByrpaHHbIil yroui.

58 1 05.02
[leprieHAMKYISIPHOCTD MIIOCKOCTEM.

59 AHaM3 KOHTPOJIBHOU paboThl Ne4, 1 07.02

Pabora Hag ommoOkamu.
I'naBa 3. MHororpanHuku. 21 4.

[IoHATHE MHOTOTrpaHHUKA.

60 I'eomerpuueckoe Teno. Teopema 1 09.02
Ditnepa, disiepoBa XapaKTePUCTUKA.

61 [Tpu3sma, momaab MOBEPXHOCTH 1 12.02
MPU3MBL.

62 [Ipu3ma, Tutomanb MOBEPXHOCTH 1 14.02
MIPU3MBI

63 [Ipu3ma, Tutomanb MOBEPXHOCTH 1 16.02
TIPU3MBI

64 [TpocTpaHcTBEeHHAs TeopemMa 1 19.02
[Tugaropa

65 [Mupamuna. [MpaBunbpHas nupamuaa. 1 21.02

66 [Tupamua, miuomaas TOBEPXHOCTH 1 93.02
MTUPAMHU/IBI.

67 YcedeHHas nupaMua. 26.02

68 [ToBTOpEHUE TEOpHHU, pELICHHUE 3a/1a4. 28.02

69 [IpakTukyM MO peleHuto 3a1a4. 1 01.03

70 CumMeTpus B IPOCTPAHCTBE. 1 04.03

71 [TonsiTHE MPAaBUIBLHOTO MHOTOTPAHHHKA. 06.03




Teopema 0 CylIeCTBOBAHUU ITATH BUIOB

2 IPaBUJIbHBIX MHOI'OI'PaHHUKOB 11.03
Pemienue 3aau ¢ npaBUIbHBIMU
3 MHOI'OI'paHHUKaMHU 13.03
Pewenue 3ana4 ¢ npaBuIbHBIMU

74 MHOTOTpaHHUKaMHU 15.03
OneMEHTbl CUMMETPHUH MPABUIBHBIX

75 MHOI'OI'PaHHHKOB. 1 18.03
DJeMeHThl CUMMETPUHU IPaBUIIbHBIX

76 MHOTI'OI'PaHHHKOB. 20.03

77 O0600mIarmui ypoK 1o TeMe: 1 9903
«MHOTrorpaHHUKN»

78 O06o0manmui ypok Mo Teme: 01.04
«MHOTOrpaHHUKI

79 KonTpoubsHnas pabora NeS no teme: 1 03.04
«MHoOrorpaHHHuKN».

80 AHanu3 KOHTPOJIbHOM paboThl Ned. 1 05.04
PabGora Hag ommoOkamu.

I'1aBa 4. BekTopbl B npocTpancTrse 124.

81 ITonsiTne BekTOpa. PaBeHCTBO 1 08.04
BEKTOPOB.

82 Cnoxenne BekTopoB. Cymma 1 10.04
HECKOJIbKUX BEKTOPOB.

83 Cnosxenue BekropoB. Cymma 12.04

HECKOJIBKHUX BCKTOPOB.




Brruntanue BEKTOpoB

84 15.04

85 Brrunranue BEKTOpoB 17.04

86 VYMHOXKEHHEe BEKTOpa Ha YUCIIO. 19.04

87 VYMHOXKEHHEe BEKTOpa Ha YUCIIO. 22.04

88 KowmrmutanapHsie Bextopsl. [IpaBuio 24,04
napaenenunesa.

89 Pa3znosxeHne BeKkTOpa 110 TpEM 26.04
HEKOMIUIAHapHBIM BEKTOPaM

90 Pemienue 3amau o teme: «BekTopsl B 99.04
POCTPAHCTBE»

01 KontpoabsHnasi padora Ne 6 mo Teme: 03.05
«BeKTopbI B NPOCTPAaHCTBE»

92 AHam3 KOHTPOJIBHON paboThl Neb. 06.05
PabGora Hag ommoOkamu.
OcHOBHBIE IOHATHS [IJIAHUMETPHUH.

93 IIpsAMOYTOJIBHBIN TPEYTOJILHUK. 08.05
Menunana npsiMOyToJIbHOTO
TpPEeYroJbHUKA.

94 Teopema 0 MeaHe KOCOYTOJIBHOTO 13.05
TPEYrOJIbHHUKA. Y IBOEHUE MEIUAHBI.
Teopema o buccekTpuce

95 TPEYroJabHHUKA. 33791 C HaX0XKJICHUEM 15.05
OHMCCEKTPUC U BBICOT TPEYTOJIbHUKA.

96 [Tapamnenorpamm. CBoiicTBa 1 17.05

IPU3HAKY NapajyIesorpaMMa.




Tpaneuus. CpenHas TUHUS TPALELUH.

97 . . 1 20.05
CaolicTBa paBHOOEIPEHHOW Tpaneuuu

98 OTHoIIIEHUE OTPE3KOB. 22.05

99 Teopembl Menenas u UeBkl. 24.05

100 Pewenne 3anad Ha npuMeHeHUe 1 2705
teopeM YUeBbl 1 MeHenas.

101 DopMyIIBI TIOMATN TPEYTOJbHUKA. 29.05

102 Wroroast KoHTpOJBHAS paboTa. 31.05

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero U3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansgpHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
7 BexTtopHoe npounsseneHue 1
8 JInneliHbIe HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYeCKHe METO/Ibl pacuéra yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEX/1y MIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopmysa pacCTOSHHS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue pacctossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUILHON MUPAMU/IE

15 KonrponbHas padora "AnanmuTHueckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYEHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepneHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUA OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI AJIs1
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
I0MIaIeH, COOOpaKeHHsI TOA00US
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs
TJI0IAIeH, COOOPaKEHHSI TIOT00MS

28

[Inomany cedyeHnii MHOTOI'PaHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00HUs

29

[Inomany ce4eHnii MHOTOIPaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIINH yTia

33

34

Crepeomerpudeckne 3a1auu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TIPU3MBI
36 CrepeoMeTpHUyeCcKre 3aJ]a4u, CBA3aHHBIC C
BBIYHCIICHHEM 00bEMOB IIPSIMOM TPU3MBI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. O0bpéM
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHuueCcKUe 3a7jaui, CBA3aHHBIE C
00bEMaMU HaKJIOHHOM MPU3MBbI
43 CrepeoMeTpuyecKue 3a7jau, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCTodAHUA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEPXHOCTU HUIIMHIPA

50 Konunyeckas noBepxHOCTh, 00pazyroliue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa IIOCKOCTBIO,
napajuIeIbHOM MJI0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUEHUN MINHPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATTUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHHEM MX CCUCHHI TIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEYCHHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna u MOBEpPXHOCTH
BpamieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYycCa

IImomaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIUITHHIIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOIAIM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06véme mapa. [Inomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB
Imapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4yn o Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.

N3menenne o0bEMa npu MOA00HH.
CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C




BBIUUCIIEHUEM 00BEMOB TeIl | IIOMIACH
MOBEPXHOCTEH

80

81

82

Kontposnbnas pabdota "[1nomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX TEN"

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA IBMKEHUI

Bupl niBukeHnil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus nmomxoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIGCKI/Ie 3ala4i Ha IIPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”

86

O6o6matonee nopropenue 11 nonstuii u
MeTOJIOB Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUI:
"TTapannenbHOCTh IPSAMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o06mmaromiee nopropenue 11 noustuii u
MeTO0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsbl B mpocTpaHcTBe"

89

Oo6o6maromee noBropenue 11 noHsATUl U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o6maromiee moBTopeHue 11 MoHITHI 1
MeTO0JI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[1nomaay mMoOBEpXHOCTU U 00BEMBI
KpyrJbix Ten"

O6o06u1aromiee nopropenue 11 nmousTuit u
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

Wtorosas koHTpoJsibHAs paboTa

95

96

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX HH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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102

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






