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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBAsETCS ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
00y4arolMMHUCS MOHATUHHBIX OCHOB F€OMETPHUH, MPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0EClEeUeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIUIYOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTIypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEabHOM
MUpE MHOTOTPaHHUKMA M Te€ja BpalleHUs, KOHCTPYHMPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJECHNUHN PACCYKIACHUM;

dbopMupoBaHHE yMEHHS BIAJETh METOJAMHU JI0Ka3aTEeIbCTB M aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUHY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKU B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYaIlMi, HCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTopel U KOOpAWMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTFOICHEM TIPUHITUIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YJaIONUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE IMO3BOJISIET:

co3maTth  ychmoBus  Juis auddepeHuHaniiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXITY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNibHble W CKpelMBaroImuecs npsmele. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
TIocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, BYTPaHHBII
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NPAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TNIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAsl NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IPAaBUJIBHOM MHOTOIPDAaHHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpHI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MexXay BekTopaMu. CKaJaspHOE IpPOU3BEICHUE

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 cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapajienenumneqa M cienctsus u3 He€. OO0béM mpsiMON U
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3zmoxenue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJbHAsl CUMMETpPUS, 3€pKAIbHAA CHUMMETPHSI, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOuiectBa (BbIOOpPHI, ONPOCHI M JPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUICHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYrUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, cpOopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOE BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ Ppeaqru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pemieHus 3a7gad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W HCCICIOBATEIBCKYIO ESITEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATUSAMHU, (OPMYJIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh aPIryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora ¢ nnpopmanmueii:

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

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIOB, aHAIM3HPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUS], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPblE MOT'YT BO3HUKHYTh IIPHU PELICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTRE;

e CBOOOJHO OMNEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPAIBHOE U OpPTOTOHAJIBLHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIE MOHSTHUS B
npolecce IMOMCKAa PpeUIeHHsT MaTeMaTH4ecku  c(hopMynnpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUH KakK
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUM.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEepUPOBATh MOHATHUAMHU, CBI3aHHBIMH C TEJIAMH BpPAILCHUS: IMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHus,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPHI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPAMH;

3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JICKaPTOBOM CUCTEME KOOPIUHAT;
pemiaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, mpeoOpazoBaHus Moa00us;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEI0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, NPEANOJIararllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJlaHbl B IBHOW U HESIBHOM (hopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALUH, IPUMEHATh U3YUECHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(POPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBbIE CUTyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero paGoTh! o0pa3oBaTejibHbIE PeCypPChI
bubnunorexa LIOK
1 Beenenue B crepeomerpuio 23 1 https://m.edsoo.ru/7f419d08
B3auMHOE PacronoKeHue pIMbIX B Brbmiorexa [IOK
2 HPOCTPaHCTBE 6 1 https://m.edsoo.ru/7f419d08
[TapannensHOCTh IPSIMBIX U TJIOCKOCTEH B Bubsmorexa LIOK
3 HpocTpaticTBe 8 https://m.eds00.ru/7f419d08
[lepnieHIUKYISIPHOCTD MPSMBIX U Bubsmorexa LIOK
4 ITOCKOCTeii B POCTPAHCTRE 25 https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
S YTJIbl U PaCCTOSHUS 16 1 https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
6 MHororpanHuKH 7 1 https://m.eds00.ru/7f419d08
bubmmoreka IIOK
7 Bekrops! B mpocTpaHcTBe 12 https://m.edsoo.ru/7f419d08
[ToBTOpeHHE, 0060OIIEHNE 1 CHCTEMAaTH3aIs Bubmorexa LIOK
8 SHAHM S 2 https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe
MPOrpaMMblI Bceero o0pa3oBaTejibHbIE pecypChl
padoTshI
bubnunorexa LIOK
1 AHanuTH4ecKas reoMeTpust 15 1 https://m.eds00.ru/7f419d08
5 IToBTOpEHHeE, 00001IEHNE 1 15 1 Bubnuoreka [LIOK
CHCTEMATH3ALIs 3HAHKI https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
3 OOBbEM MHOTOrpaHHUKA 17 1 https://m.eds00.ru/7f419d08
bubnuoreka [{OK
4 Tena Bpamenus 24 1 https://m.eds00.ru/7f419d08
5 I[Tnomany HOBEPXHOCTH U 0OBEMBI 9 1 Bubmmoreka [OK
KPYTITBIX TeN https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
6 JBrokeHust S 1 https://m.eds00.ru/7f419d08
. [TosTOpeHue, 06001IEeHNE 1 17 5 bubmmorexa LIOK
R e—— https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne n/m Tema ypoka

KoanyecTBo 4acos

Bcero

KonTpoJsbHbie padoTsl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
1 IUIOCKOCTH, MapaJljIeNIbHBIX PSIMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKA, MpsMas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE NTpaBHJIa
2 n300pakeHys Ha PUCYHKE IUIOCKOCTH,
[apauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

[ToHsATHS: IepeceKaroecs MIOCKOCTH,
3 HepeCceKaroIInecs npsMasi U TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

[TonsTHS: Eepecekarolecs MIOCKOCTH,
nepeceKaroIuecs npsiMast ¥ II0CKOCTh;
HOJYIPOCTPaHCTBO. [lnarHocTruueckas
KOHTpOJIbHAs paboTa.

MHoOrorpaHHHKH, U300payKEHHE TPOCTEUTITHX
5 MPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOLTIX
00BEKTOB

MHororpaHHuKH, U300paskeHue MPOCTEUITNX
6 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIECICTBUS U3
HUX




AXCcuoMEI CTCPCOMETPHUH U ICPBBIC CICACTBHUA U3
HHUX

AKCHOMEI CTCPCOMCETPHUH U ICPBBIC CICACTBHUA U3
HuX. CriocoObI 3aJaHKs MPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAUEHUS TPSIMBIX U
IJIOCKOCTEM

10

N300pakeHre ceueHui MMpaMuibl, Kyoa U TIPU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MIePECEUCHHMS TOTYICHHBIX ITIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
oBeTaMun

11

N300pakeHre ceueHUi MMpaMuIbl, Ky0a U TIPU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MIePECEUCHHMS TOTYICHHBIX ITIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
oBEeTaMun

12

N300paxeHne ced4eHrit MupamMuIbl, Ky0a v MPU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MIEPECECUCHMS TOTYICHHBIX IJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
oBEeTaMun

13

N3o06paxkenue ceueHuit nupamuabl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
nepecedeH sl MOTYYeHHBIX MJI0OCKOCTEH.
PackpammBanre NOCTPOCHHBIX CEUCHHUI Pa3HBIMH
[[BETaMHU

14

15

Mertoa cre0B it TOCTPOSHUS CeUeHUN

Meropn cnenoB A nocTpoeHus ceueHuid. CBoiicTBa
MEePECEUCHUI MPAMBIX U MIIOCKOCTEN




16

Mertopn cienoB A noctpoenus ceueHuid. CBoiicTBa
MepEeCeUCHU I PSIMBIX U TIJIOCKOCTEN

17

18

19

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaMm Ha péopax. Co3qaHme BEIHOCHBIX YePTEKEH
Y 3aIIUCh 111ar0B ITOCTPOEHUS

[Toctpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3aHue BHIHOCHBIX YepTexke
Y 3aIKCh [1aroB OCTPOCHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém

ToukaMm Ha péopax. Co3aHKe BHIHOCHBIX YepTexkKe
U 3aIUCh 111ar0B IMOCTPOCHHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. CozlaHue BEIHOCHBIX YepTEkKel
U 3aIKCh I1aroB NOCTPOCHUS

21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

22

23

IToBrOpenue mnanumerpun: Teopema Menenas.
PacueTsl B ceueHnsIX Ha BBIHOCHBIX YEpPTEkKaX.
Hcropust pa3BUTHS INIAHUMETPUU U CTEPEOMETPUU

KonrtponbHas padora "AKCHOMBI CTEPEOMETPUH.
Cevenns"

24

Bzanmnuoe PACIIOIIOKCHHUEC MIPAMBIX B ITPOCTPAHCTBE.
CKpCH_II/IBaIOIJ_II/IGCSI MpsIMBIC. HpI/ISHaKI/I
CKpCIIUBAOIINXCA IPAMBIX. HapaHHeHBHLIC
MMpAMBIC B IPOCTPAHCTBC

25

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH
MPSAMON MapaJIeTbHONW TAHHOW MPSMOW,




MPOXO/ISIIEH uepe3 TOUKY MPOCTPAHCTBA U HE
JIeXxalen Ha TaHHou npsmoi. Jlemma o
MePECCUCHUH MapaICIIbHBIX MPSIMBIX TUIOCKOCTHIO

26

[TapamiensHOCTB Tpex NpsAMBIX. Teopema o TpEx
napaJulebHBIX IpsAMBIX. TeopeMa o
CKPELIUBAIOIINXCS NPSAMBIX

27

28

29

[NapamtensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaUICIILHOTO IPOSKTHPOBAHMUS.
N3obpakenue pa3Hbx GUryp B mapamiebHOMI
[POEKIUU

[lenTpanpHas npoekuus. Yroji ¢ COHapaBiIeHHbIMU
CTOpPOHAMHU. YTOJ MEXAY NPSIMBbIMU

3amaun Ha JOKa3aTeNbCTBO U UCCIIEeI0OBAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: MapaJIETbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak nmapanieabHOCTH NMPSIMON 1
miockocTi. CBOMCTBA NapaJlIEIbHOCTH MPSAMOU U
MIIOCKOCTH

31

I'eomeTpuueckue 3a1aun Ha BEIYUCIEHUE U
JI0OKa3aTelIbCTBO, CBSI3aHHBIE C MMAPAUIEIBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

33

[TocTpoeHue ceueHus, MPOXOAAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEKE U NapajuIeIbHOTO IPYron
npsMoil. Pacu€r oTHOImIEHMIT

HapaJ'IJ'ICJIBHa}I mpocKuusd, IPUMCHCHUC IJIA
MMOCTPOCHUA CeUYeHUI KY68. " nmapaJurejcruIiicaa.
CaoiicTBa napaieJIcnmIcaa U nNpru3mMbl




34

[MapannensHble miockoctu. [IpusHaku
HapajyIeIbHOCTH JIBYX IIOCKOCTEH

35

Teopema 0 napajuIeIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIICH Yepe3 TOUKY, HE
MPUHAISKALTYIO TAHHOU IJIOCKOCTH M CJIEJICTBUS
u3 Heé

36

37

38

CBolicTBa napaiesIbHbIX ITIOCKOCTEH: O
NapajuieIbHOCTH MPSIMBIX TIEPECEUCHUS IPU
MEPECCUCHHH JIBYX MapalIeIbHBIX TUIOCKOCTEH
TpeThen

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
NapauIeIbHBIX MPSAMBIX, 3aKIIFOUEHHBIX MEXKITY
napauieIbHBIMHU TUIOCKOCTSAMH; O TIEPECCUCHUH
MPSIMO# C IBYMS MapajuieIbHBIMU TIJIOCKOCTSIMU

[ToBTOpenue: TeopeMa Iludaropa Ha miI0CKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSI IPSAMOYTOIIBHOTO
TPEYroJIbHUKA

40

41

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napaenenunesa

Boruncnenue IIMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM MapajuieJenumnee

42

[IeprieHIMKyYIAPHOCTD NMPSAMOMN U IIIIOCKOCTH.
[Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH

43

44

[lepneHAMKyYISIPHOCTD MIPSAMOM M TUIOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IUIOCKOCTH

TeopeMa 0 CYIICCTBOBAHUU U CAUNHCTBCHHOCTHU




IPSAMOM, POXOIAIIEH Yepe3 TOUKY IIPOCTPAaHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

[IimockocTy U NepHeHIUKYIIIPHBIE UM MPSIMbIC B

45 MHOrorpaHHukax. I1osyrogoBast KOHTpOJIbHAs
pabora.

46 [TmockocTn 1 NepHeHAUKYIISIPHBIE UM IPSMBIC B
MHOTOTpaHHHKaX

47 [lepnenaukynsip u HakIoHHAsA. [locTpoeHne
NEePIECHANKYIISPA U3 TOUYKU Ha TIPSMYIO

18 [eprienaukymnsap u HakinoHHast. [Toctpoenue
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHauKyspax (mpsmas u
obOparHas)

50 Teopema o Tpéx nepneHAUKyIspax (mpsamas u
obOparHas)

o1 VYroa Mexay CKpelMBaroMMHCS PSIMBbIMU

59 [Torck neprneHANKYISAPHBIX TPSIMBIX C TOMOIIIBIO
HEepHEHIUKYIAPHBIX TUNIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [TocTpoenue ceuenuii kyda, mpu3Mbl, IPaBUIbHOM
NUPaMU/IbI ¢ TIOMOIIBIO0 OPTOTOHAIBHON MPOEKIIUN

55 [TocTpoenue ceuenuii kyda, mpu3Mbl, IPaBUIbHOM
NUPaMU/IbI C TTIOMOIIBIO0 OPTOTOHABHON MPOEKIIUN
CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 rtockocTH. [ImockocT cuMMeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHaAuKyIIpHOCTH NMPSMOH U

IJIOCKOCTH KaK CJICACTBHUEC CUMMETPUU




[IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHui

>8 OT TOYKH JI0 IIJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacy€r paccTosiHui
OT TOYKH JI0 IJIOCKOCTH

60 Crioco0Ob! OIIyCTUTb NEPIEHAUKYIIAPBI: CAMMETPHUS,
CABUT TOUYKH I10 ITAPAJLIEIBHON IPAMON

61 CnBur no HenapaieabHON IPSIMON, U3MEHEHUE
paccTosaHui

62 KonTtponpsHast padora "B3anmHoe pacroyioxeHue
MPSIMBIX U TIJIOCKOCTEH B IpocTpaHCcTBe"
[ToBTOpEHME: Yron MexXAy NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHUE: Yroa MEeXKy CKpEeIIUBaOIIUMHUCS
IPSIMBIMU B IIPOCTPAHCTBE

65 ['eomeTpuueckre METObI BHIYUCICHUS YIJIa MEXY
HIPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67 [lepnennukynspueie miaockoctu. CBoicTBa
B3aMMHO NEPIEHINKYIISPHBIX INIOCKOCTEN
[Ipu3Hak nepneHMKyIIpHOCTH MIOCKOCTEN;

68 TeopeMa O MPSIMOH IepecedeHusI ABYX TUIOCKOCTEH
NEPIEeHIUKYISIPHBIX TPEThel MIOCKOCTH
[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;

69 WU3MEPEHMS, CBOMCTBA IPSIMOYTOJIBLHOTO
napajuleenumne1a

70 Teopema o 1MaroHaau NPSMOYrOJIbHOTO




napaujiejienuicaa u CJICaACTBUC U3 Hee

CTCpeOMeTpI/ILICCKI/IC W NIPHUKJIAAHBIC 3a1a4U,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM MPAMBIX
U TUIOCKOCTH
[ToBTOpEHME: CKpENIMBAIOUIUECS NIPSIMBIE,

72 IapaJuleJIbHbIE IIOCKOCTH B CTaHJAPTHBIX
MHOT'OTpaHHHUKaX
[Tapa napasienbHbIX IVIOCKOCTEN Ha

73 CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE MEXKAY
CKPEIIHBAIOIIUMHUCSA IPSIMBIMU B IIPOCTBIX
CUTYaLUsAX

74 Paccrosinrie OoT TOUKH /10 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH
Brluncnenue paccTosHUN MEXY

75 CKPELIMBAIOIIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEePIEeHIUKYISIPHON MII0CKOCTH
TpéxrpaHHblii yroJ, HEPAaBEHCTBA ISl TPEXTPaHHBIX

76 yrioB. Teopema [Tucgaropa, Teopembl KOCUHYCOB U
CHUHYCOB JUI TPEXTPAHHOIO yIila

77 DeMeHThI chepruiecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emile

78 KontponbHas padota "Yrisl u pacctossaus"

79 CucremaTtu3zanus 3HaHuN "MHOrorpaHHUK U €T0
AJIEMEHTHI"

80 [Mupamuna. Buas! nupamug. [IpaBunbHas nupamuia

81 [Ipuzma. IIpssmas n HaKJIOHHAs IPU3MBL.
IIpaBunpHas npuzma

82 [Ipssmoit napaienenunes, NpsMOoyroabHbIN




napaiesienumnesi, Kyo

83 Beimykieie MHOTOrpanHuku. Teopema Diinepa 1
84 Boinykinblie MHOrorpanHuku. Teopema Diniepa. 1
[TpaBuibHBIE U IOTYNPABUIBHBIE MHOTOTPAHHUKHU
85 Kontponsnast pabora "MHororpaHHUKH" 1
86 [TonsiTHe BeKTOpa Ha TJIOCKOCTH U B MPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamenenumena 1
90 YMHOXk€EHHE BEKTOpa Ha YHUCIIO 1
01 Paznoxxenue BGKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE 1
JIeKAIUX B OJTHOM TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Berunciienue yria Mexay BEKTOpaMu B 1
IPOCTPaHCTBE
94 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
95 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
97 [Tpocreiimune 3aga4un ¢ BEKTOpaMHu 1
98 O00011IeHNE ¥ CUCTEMATU3AIMs 3HAHUN 1
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Wrorosast KoHTpOJIbHAS paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoTsl

1 IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha 1
MJIOCKOCTH U B POCTpaHCTBE"

5 [ToBTOpenue Tembl "CkansipHoe IPOU3BEICHUE 1
BEKTOPOB"

3 [ToBTOpeHue Tembl "BbryucieHne yria Mexmay 1
BEKTOPAMH B IIpocTpaHcTBe"
[ToBTOpeHue Tembl "YpaBHEHUE TPSIMO,

4 npoxosiie uepes3 ABe Toukn" Jluarnoctuueckas 1 1
KOHTpOJIbHAs padoTa.

5 YpaBHEHHE IITIOCKOCTH, HOPMaJjlb, YyPaBHEHUE 1
IUIOCKOCTH B OTPE3Kax

6 YpaBHEeHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1

8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOorpaMMHUpPOBaHUE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKHE METOBI pacuéTa yriia Mex1y 1
MPSIMBIMU B MHOTOTPaHHHUKAX

1 AHaJIUTHYECKHE METOBI pacuéTa yriia Mex1y 1
MJIOCKOCTSIMU B MHOTOIPaHHHUKAX

12 ®opmysa pacCTOSIHUS OT TOUKH JI0 TNIOCKOCTHU B 1

KOOpAMHATAX




Haxoxaenne paccTostHui OT TOYKHU J0 TUIOCKOCTH B

13 Kyoe

14 HaxoxaeHnne paccTostHui OT TOUYKHU 0 TJIOCKOCTH B
IIPaBUJIHOM IIUPAMUJIC

15 KoHnTtponbHas pabota "AHamutnyeckas reomeTpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHHIE
MHOTOIPaHHUKH

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
IUIOCKOCTH, MepeceueHus MPSAMbIX U TUIOCKOCTEH

19 [TapamienbHbie TPSIMBIE U JTIOCKOCTH:
napajuieIbHbIe CEeUeHUs

20 [TapannensHbIe MPsIMbIE U TUIOCKOCTH: PacuéT
OTHOLLEHUN

21 [TapamienbHbIe TPSIMBIE U TNTIOCKOCTH: YTIIBI MEXKITY
CKPELIUBAIOIINMUCS TPSIMbIMU
[TepnienauKysIpHBIC IPSIMBIE U TUIOCKOCTH

99 CTaHJapTHBIC TIAPhI EPIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOT'PAaHHUKOB

93 [lepnenauKkynsipHbIEC TPSMBIE U INIOCKOCTU: TEOpEMa
0 TpexX MEPIEeHIUKYIIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIUMCJICHHUS ITTHH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIOITAAM MHOTOYTOJLHUKOB,
(bopMyIIBI TS TUTOIIA/ICH, COOOpaKeHUs TOA00H S

26 [ToBTOpEHME: IO MHOTOYTOJIBHUKOB,

(bopMyIIBI TS TUTOIIAICH, COOOpaKeHUs TOA00H S




HOBTOp CHUC: TJIOIIaI1 MHOI'OYI'OJIbHUKOB,

27 (bopMyJIBI IS TUTOIIAACH, COOOpaKEHUs MTOA00HS
Inomany ceyeHnii MHOrOTPaHHUKOB: TUIOLIATN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noao0us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIU

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
no00us

30 Kontpoinbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61éM Tena. OOBeM MPSIMOYTOIBHOTO
napaienenuneaa

39 3agauu 00 yABOEHHHM Ky0a, 0 KBajpaType Kyoa; o
TPHUCEKLIUH yTiia

33 CrepeoMeTpuueckre 3aauu, CBI3aHHbIE C 00bEMOM
MPsIMOYTOJILHOTO Tapasiiesenurnea

34 [IpuxiagHbie 3a/1a9, CBSI3aHHBIE C BEIYMCICHHEM
00BEMa TIPSIMOYTOJIBHOTO TTapajuiesienune1a

35 O06BEM npsMOit IPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB MPSIMOM TPU3MBI

37 [Ipuknansele 3a1a4um, cBsI3aHHBIE C 00BEMOM
PSAMOM TIPU3MBI
Brruucnenue 06EMOB Tell € TOMOIIBIO

38 omnpenenéHHoro nHTerpaina. O6bEM HaKIIOHHOM
MIPU3MBI

39 Brruucnenue 06EMOB Tell € TOMOIIBIO

omnpenenéHHoro nHTerpaita. O6bEM nupamusl




®opmyna o6bpéMa nupamuel. OTHOIIEHHE 00BEMOB

40
nUpaMuj ¢ OOLUM YTIOM

41 ®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB
OUpaMUJL ¢ OOIIUM YTIIOM

42 CrepeomeTpHuyecKHe 3a/1a4i, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI
CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C

43 o0bvémamu nupamuabl. [loayronoBas KOHTpoOIbHAS
pabora.

44 [Tpuxnaaneie 3agaun o teme "O0bEMBI TEN",
CBsI3aHHbIE C 00bEMOM HAKIIOHHOW MTPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM MHPAMHU/IBI

46 [Ipumenenne 06bEMOB. BriunciieHue paccTosiHus
J10 TUIOCKOCTH

47 KonTponabnas pabora "O6bEM MHOrOrpaHHuka"

48 [{umHapuyYecKkas MOBEPXHOCTh, 00pa3yrolIye
LWJIMHPUYECKON TTOBEPXHOCTH

49 umuanp. [pamoit kpyroso nunusAp. [lnomans
MOBEPXHOCTH IIMJINHIPA

50 Konnueckasi moBepxHOCTb, 00pa3yromiye
KOHHYECKOU nmoBepxHocTh. Konyc

51 CeueHne KoHyca IJIOCKOCTBIO, TapaJIEIbHON
IJIOCKOCTH OCHOBAaHMS

59 VYceuénnnlil konyc. M300pakeHue KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBO MOBEPXHOCTHU U MOJTHOMN

IMOBEPXHOCTHU KOHYCA




[Tnomans OOKOBOI MOBEPXHOCTH U TTOJTHOM

>4 HOBEPXHOCTH KOHYCa
CrepeomeTpuyecKHe 3aJauu Ha JOKa3aTelIbCTBO U
55 BBIUMCJIEHHE, TOCTPOCHUEM CEUEHUN LIUIMHIPA,
KOHYCa
CrepeomeTpHyecKre 3a/1a41 Ha I0Ka3aTeIbCTBO U
56 BBIYHCIICHHUE, TIOCTPOCHUEM CEYEHHUH IIMITMHIIPA,
KOHYCa
57 [puknagHble 331241, CBI3aHHBIE C IIUIMHIPOM
58 [Ipuxiagnaeie 3a1a4, CBSI3aHHBIE C IMITHHAPOM
59 Cdepa u map
[lepeceuenue cheps! 1 mapa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cdepsl miockocteo. Bug n
n300paxxeHue 1mapa
[lepeceuenue cheps! 1 mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsl miockoctero. Bug n
n300paxKeHue mapa
62 VYpasuenue coepsl. [Tnomans chepsl u e€ vacteit
63 Cummerpus chepsl 1 mapa
CrepeomeTpHuuecKkHe 3aJauu Ha JOKa3aTelbCTBO U
64 BBIUMCJICHHE, CBA3aHHBIE CO CEpOoil U Mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO
CrepeomeTpuyeckHe 3aJauu Ha JOKa3aTelbCTBO U
65 BBIUKCJICHHE, CBS3aHHBIE CO CPEpOoil U Mapom,
MOCTPOCHUEM UX CEUEHHH MIIOCKOCTHIO
66 [Ipuknagabie 3a1a9n, CBSI3aHHbBIE CO chepoit u
1apoM
67 [ToBTOpEHME: OKPY)KHOCTH Ha IIOCKOCTH,




BBIYUCJICHUA B OKPYKHOCTH, CTAHAAPTHBIC HOZ[O6I/I5I

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U

o8 MHOTOTPaHHUKOB

69 3agauu o Teme "Tena U MOBEpXHOCTH BpaleHus"

70 3anauu o reme "Tena ¥ MOBEPXHOCTH BpaleHUs"

71 KoHnTtposnbHast padora "Tena u moBepxHOCTH
BpaieHus"

79 O0béMm mmHIpa. Teopema 06 00bEME TPSIMOTO
HUATUHAPA

73 Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuaterpaiga. OobpéM KoHyca

74 [Tnomanu 60KOBO U MOJHOM MOBEPXHOCTH KOHYCA

75 CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

76 [Tpuxnanueie 3anayn no reme "OOBEMBI U TUIOIIAIN
noBepXHOCcTEN Ten"

O06BéM mapa u mapoBoro cekropa. Teopema 00
00wvéme mapa. [Tnomans chepsi.

77 CrepeomeTpuyuecKkue 3aJ1auu, CBI3aHHbIE C
BBIUKCJICHHEM 00BEMOB I1apa, IapOBOTO CETMEHTa
Y I1apOBOT'0 CEKTOpa
[Tpuxnanueie 3anayn no reme "OOBEMBI TEN",

78 CBsI3aHHBIE C 00BEMOM IIapa U TIIOMIAABI0 Cephl.
CoOTHOIIIEHHUS MEXTY TUIOIIAIIMU TTIOBEPXHOCTEHN 1
00BEMamMK MOJOOHBIX Tel
[TonoGHbIe Tena B mpocTpancTBe. M3MeHneHue

79 00béMa nipu noooun. CtepeoMeTpuyecKre 3aauu,

CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB TEII U




IJIOIIAJeH TOBEPXHOCTEN

80

81

KonTtposnbnas padora "Ilnomaaym moBepXHOCTH U
00BEMBI KpyTJbIX TEN"

JBuxenust npoctpancTBa. OToOpaskeHusl.

JBmwxenus u paBeHCTBO (puryp. OOmue cBoiicTBa
IBIDKCHUN

82

Buap! n1BukeHMit: napaielibHbIN IEPEHOC,
LIEHTpaJIbHAasi CAMMETPHUS, 3€pKajbHasi CHMMETPHS,
MOBOPOT BOKPYT IPSIMOiL

83

84

[Ipeo6pazoBanust mogodus. [Ipsmas u cdepa
Ditnepa

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC JIBUIKCHUA

85

86

87

88

KonTponpHas padora "BekTopsl B mpocTpancTse”

O6o06matomee moBTopeHue 11 MOHATHI 1 METOZ0B
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3amus
3HaHuii: "[lapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B
npoctpaHcTae”

O6o6maromiee nopropenue 11 moHsITHI U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3HaHMi: "BekTopsl B mpocTpaHcTBe"

O6o6maromiee nopropenue 11 moHsITHI U METOIOB

Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3HaHM: "BekTopsl B mpocTpaHcTBE"

89

O6o06matomiee moBTopeHue 11 mMoHSATHIT 1 METOZIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuszanus
3HaHui: "OO6beM MHOrOrpaHHuKa"

90

O6o06matomee moBTopeHue 11 mMoOHSITHIT 1 METOZI0B
Kypca reomerpun 10—-11 knaccoB, cucremaTuzanus




3HaHwuii: "OO0beM MHOTOTpaHHHUKA"

91

92

93

O6o06matomiee moBTopeHue 11 MOHATHII 1 METOZI0B
Kypca reomerpun 10—11 kiaccoB, cucremaTuzanus
3Hanui: "Ilnomaay noBepxHoCcTH 1 00BEMBI
KpyTJibix ten"

O6o06matomiee moBTopeHue 11 MOHATHII 1 METOZI0B
Kypca reomerpuu 10—11 kaccoB, cucTemMaTH3amus
3Hanui: "Ilnomaan noBepxXHOCTH 1 00BEMBI
KpYyIJbIX Ten"

HtoroBast KOHTpoNbHAs paboTa

94

95

96

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLHS
3HAHUUI

HcTopus pa3BUTHS CTEpEOMETPUN KaK HAYKU U €€

POJIb B pa3BUTHH COBPCMCHHbBIX HHXXCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

100

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U ec
POJib B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BuTus CTEpEOMETPUN KaK HAyKHu U €€

POJib B pa3BUTHHU COBPEMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui




Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€

101 POJIb B Pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTHI
Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
102 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTHM
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

No Ha3zBanue nocoOust ABTOp mocoOust WznatenscTBO l'on
W3TaHUS
s yyamumxcs
1. I'eometpust, 10-11: Yueb. JI.C. Aranacsn, B.®. bytysos, | M.: 2021.
C.b. Kagomries u np., [IpocBemenmne
Hns yuurens
1. I'eomerpus, 10-11: Yueo. JI.C. AranacsH, B.®. Byty3o0B, | M.: 2021
C.b. Kagomries u np., [IpocBemenmne
2. CamocTosTebHbIC U Epriosa A.Il., | M.: Unekca 2019
KOHTPOJIbHBIC PAOOTHI 11O I'ono6opoarko B.B
reomerpuu i 10 kiacca.
3. YcTHBIC, TPOBEPOYHBIE H EpmoBa A.IL, | M.: Unekca 2019

mrst 10-11 xacca

3a4eTHbIe paboThI 110 TeoMeTpuu | ["omobopoapko B.B.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru

Poccuiickas QJICKTPOHHAs IIKOJIa

https://uchebnik.mos.ru

MockoBcKast QJICKTPOHHA IKOJIa

https://www.yaklass.ru

SIknacc

Yuu.py

JlcTaHIMOHHBIN opMaT 00ydeHuUs IS IIKOJIBHUKOB

http://mathnet.spb.ru

Caiit aneMeHTapHoi MateMatuku JAmutpus I'ymuna

http://www.problems.ru

3amaun

https://fipi.ru

OUIIN - ¢denepanbHblii HMHCTUTYT MEAArOrMYECKUX

U3MEPEHUIN




