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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcss OMHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yMaHUTAPHOIO IMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
O0y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIHCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, yMEHHME BBIIBUIATb U ONPOBEPraThb THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢u3znyeckux 3aaau.

[lenb ocBoeHust mporpamMmbl yueOHOTo Kypca «I'eomeTpusn» Ha yrimyOaéHHOM
YPOBHE — pa3BUTUE HMHAMBUAYAJIbHBIX CIOCOOHOCTEH O0O0ydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTaBJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIIEITHOT0 Npo(heCCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33ayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIMMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMAaTHYECKUX MOJEINSIX, MO3BOJIIOLIMX OMNMCBHIBaTh M H3y4yaTh
pa3HbIE SABJICHUS OKPY>KAIOLIET0 MUPA, 3HAHUE MOHATUIHOIO ammapara 1o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTUSIMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHHS PACllO3HABaTh HA YEPTEkKaxX, MOACISIX U B pPE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

(dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHMs, YMEHHUSI UX IPUMEHSATh, NMPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a]a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU AaKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (PyHKITMOHATEHONH TPAMOTHOCTH, PEICBAHTHON TEOMETPHH:
YMEHUSI PAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCJIEIOBaHUS TOCTPOCHHBIX MOJCIEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATHUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHECs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MTOCTYMATEIIBHO, C
COOJTIOICHNEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus  Juis auddepeHumnanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30oBaTENbHBIX MpOrpaMM, OOECHeunuTh YIiIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHEIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajulelibHble W CKpellMBaromuecss npsmble. [IpU3Haku CKpEIIMBAIOLIUXCS
npsAMbIX. [lapamienbHOCTh NPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: NapalieIbHbIC
MpsIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NMPSIMBIX, MAPAIIIENBHOCTD MPSAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXIy NpSAMBIMH B IPOCTPaHCTBE. lapaiebHOCTh TUIOCKOCTEN: MapajulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHANKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSMBIEC B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICIBHBIE W TNEPIEHIUKYJISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIUKYIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IIOCKUX U
JBYTPAHHBIX YTIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buzibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yrojapHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYIOJbHBIM  IAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
MpaBWIbHOW mupamubl. [IpaBUiibHble MHOTOTPAHHUKH: IpaBUIIbHAs MpU3Ma U



npaBUbHAs NUpaMUIa, MPAaBWIbHAS TPEyrojibHas NUPAMHUAA W TPaBUIbHBIN
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHHUKOB: péOpa, JuaroHaju, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPAas3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATaMHM BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[ToHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOpasyromue moBepxHocTe. Tema BpaiieHus:
UUIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TJIOCKOCTU. Pa3BépTka muimHapa u koHyca. Cummetpusi cepsl 1
mapa.

O0béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMH]Ipa, MUpaMuabl U KoHyca. O0BbEM Iapa U 1MapoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BmmcaHHas B
MUWINHAP, OMHMCaHHas okojio mwiuHapa. [lepeceuenme cdepsl u 1mIapa ¢
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb Chepsl U €€ JacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALLICHUS: CEUEHUS HWIIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJbHAsT CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKOM MO3ULIUN 00YYAIOIIETroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEICHUS, CBSI3AHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCyKACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acClEeKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanu3oBbBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHueCKoMy  OOpa30BaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-?KOHOMUYECKHUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIIEeH CpeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTUS 1LHUBUJIIM3ALMM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble jioruvyeckue geiicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMaTUUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpe/ieNICHUs TOHATHH, yCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIAaCCU(PUKALIUH,
OCHOBaHUS J1J1s1 0000IEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTHUBOPEUMS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHATIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX IACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHus y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THUIIOB, AHATU3UPOBATh,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e AelCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
neJIsIMHAu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, AAaBATh IIOACHCHHA IIO0 XOAYy PCHICHMA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIAaEMOUW TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIAATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuasnora, oOHapyKMBaTh Pa3jM4ve M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/1ay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW HH(OPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pelieHus
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBHIM, OOBACHITh MIPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelmleHHH YYeOHbIX 3a4ad, MNPUHUMATh 1€lb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax paboThl (00CykaAeHUS, OOMEH MHEHHI,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peleHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHSIMHU, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMH METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHUMMETPHH
durypes;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJEHUE T'E€OMETPUYECKUX BEJIMYUH, NPUMEHSS HU3BECTHBIE METOJbI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOOPa3OBBIBATH U HUHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIE MOHSATUS B
npolecce IOMCKAa PpEeUIeHHs] MaTeMaTH4eCKd  CcPOpMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHATHSIMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHMYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(HEephI U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PUTYp: BUJ CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a41 HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILNHY ), CEUEHUS 11apa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/lay, MPEANOJararoliMX HECKOJbKO IIaroB pEUIEHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh U3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJAEIHUPOBATH
peanbHble CUTyallUM Ha S3bIKE T'€OMETPHH, HCCIEN0BATH IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBIeHUSI 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bceero Kontponbnbie | IIpaxTiieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8
IIPOCTPAHCTBE
4 HepHeH,Z[I/IIiyJI}IpHOCTB NpSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl 1 paccTosTHUS 16
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTu3anus 5 9
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmsie | Tpakrisecie (uudpossbie)
MPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI pecypebi
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHI:Ie " 15 1
CUCTEMAaTH3aIVsl 3HAHUH
3 OOBEM MHOTOTpaHHUKA 17
4 Temna BpamieHus 24
5 [1nomaayu noBepxXHOCTU U OOBEMBI 9 1
KPYTIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHuUe, 06o6meHI:Ie u 14 5
CUCTEeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 8 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3y4YeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, MapalleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psiMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHs: nepecekaronecs MIOCKOCTH,
MepeceKaromIrecs npsiMasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
nepeceKarommecs npsaMas U rjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cinencTBus U3 HUX. CrocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O003HaueHus NPSAMBIX U INIOCKOCTEH

10

N300paxkeHne ceueHui mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

12

N300pakeHre ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

13

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CEYCHHUT Pa3HBIMHU IIBETAMU

14

Meton cienoB Uil IOCTPOEHUS CEUEHU I




15

Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaolicTBa niepece4eHnii NpsIMbIX U
MIOCKOCTEH

16

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa nepeceyeHuid NPMbIX U
MIOCKOCTEH

17

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MMOCTPOEHUS

18

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MMOCTPOEHUS

19

ITocTpoeHue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

20

ITocTpoeHue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnemnas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazsutus




INIAHUMETPUHN U CTCPEOMETPUU

23

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haku ckpenuBaromumxcs
npsMbix. [lapaniensHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoi. Jlemma o mepecedeHum
MapajuieTbHbIX MPSMBIX TNIOCKOCTHIO

26

[TapannensHOCTb TpeX MpsiMbIX. Teopema o
TpEX MapauieabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapanmnenpsHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBaHus. M3o0paxenne pa3HbIx
¢buryp B napayuieaIbHON MPOESKIIUN

28

[MenTpanbHas nmpoeKkuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIY NPSMBIMU

29

3aaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacIonoKEHUEM MPAMBIX B IIPOCTPAHCTBE

30

[ToHsTHA: MapaNaeabHOCTh NPSIMOI 1




IUIOCKOCTH B mpocTpancTse. [Ipu3Hak
HapauIeIbHOCTH MPSIMOH U IIOCKOCTH.
CaoiicTBa napamieabHOCTH IPSIMON U
IUIOCKOCTH

31

I'eomeTpuueckue 3a1a4un Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
NapajuIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJyIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

33

[TapannenpHas NpoeKuus, IPUMEHEHNE
U1 IOCTPOEHMSI CEUeHM KyOa 1
napauienenumnena. CBoncTaa
napajuieJienunea u Ipu3Mbl

34

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/I3HaKI/I
napajiyiCJIbHOCTH ABYX MJIOCKOCTEH

35

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIEN
yepes3 TOUKY, He MPUHAIICKALYIO TaHHON
IJIOCKOCTH U CJIEJICTBUSA U3 HEE

36

CBoiicTBa napamieNbHbIX TNIOCKOCTEN: O
MAPAIIENBHOCTH MPAMBIX [IEPECEUCHUS
IIpY [IEPECEUCHUU JBYX MapajuIeIbHBIX
IUIOCKOCTEMN TPEThEU

37

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX MPSMBIX,




3aKJIIOYEHHBIX MEXKAY MapajuleIbHbIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH NIPSAMOI ©
JBYMsI TapaJIJIEIbHBIMU IJIOCKOCTSMHU

38

[ToBTopenue: Teopema I[Tudaropa na
IJI0CKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

CoiicTBa Ky0a 1 MPSIMOYT'OJILHOTO
napajuielenune1a

41

Boruncnenue JUIMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe1e

42

[lepneHuKyISIPHOCTD NPSMOU U
mockocty. [Ipu3Hak
MEPIEeHIUKYJIAPHOCTH MPSIMON U
IJI0CKOCTH

43

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IIJIOCKOCTH

44

TeopeMa o Cyi1eCTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocT U nepreHInKyIspHbIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

47

[lepniennuKynsp U HAKJIOHHAS.




[TocTpoenue neprneHauKyispa U3 TOYKU Ha
MPSIMYIO

[lepniennuKynsAp U HAKIOHHAS.

48 ITocTpoeHue neprneHanKyspa u3 TOUKU Ha
IPSIMYIO

49 Teopema o Tpéx neprneHAnNKyIApax
(npsiMast u oOpatHas)

50 TeopeMma 0 TpEX NepHeHANKYIIApAx
(mpsimast 1 oOpaTHasi)

51 Yron Mexay CKpeumBarOIUMUCS
MPSIMBIMH
ITouck neprneHAuKyYISApHBIX MPSIMbIX C

52 MTOMOMUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

54 MPaBUIBHON MUPAMHJIBI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEINBHO MockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyISpHOCTH MPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUHU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOSIHI/Iﬁ OT TOYKH JO IIJTIOCKOCTH




59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
pPacCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

60

CriocoObl ONYCTUTH HMEPIIEHANKYISAPHIL:
CUMMETpHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

CaBur no HenapauieIbHON NpsiIMOH,
M3MEHEHHE PACCTOSTHUIMA

62

Kontponbnas padota "B3zanmuoe
PacIoJIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yroa Mexay NPsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/Ie METOAbI BBIYUCICHUA
yriia MCXKAy NpAMbIMU B MHOT'OI'paHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[lepnenaukynspusle miockoctu. CBOMCTBA
B3aMMHO NEPHEHAUKYIISPHBIX IIIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepEeCeUCHMs IBYX MIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

[IpssMoyTONBHBIN MapasuIeIenuIe; Kyo;




HU3MEPCHMUSI, CBOMCTBaA MMpsAMOYIT'OJIbHOT'O
napajjiejacnuicaa

70

TeopeMa 0 AuaroHajav mnmpsAMoOyroJIbHOro
napajjieacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuuecKke U MpUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

75

Beluncrnenne paccTosHUN MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

76

TpéXrpaHHblid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

77

DNeMeHTHI CPepUIecKOil TeOMETPHH:
reo0JIe3M4eCKue JIMHUMU Ha 3eMJie

78

Kontponbras padota "Yrib1 u
paccrosiHus"

79

Cucremaru3zanus 3HaHuM "MHOTOrpaHHHUK




U €T0 DJIEMEHTEI"

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 1
nupamMuia

81 [Ipusma. IIpssmast 1 HaAKJIOHHAS IPU3MBIL. 1
IIpaBunbHas npusma

82 [IpssMo#t napaienenunes, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Beimykiibie MHOTOrpanHuKd. Teopema 1
Diinepa
Beimykiibie MHOTOrpanHuKd. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTtpomnsHas pabora "MHOrorpaHHUKH" 1

86 [ToHsATHE BEKTOpaA HA MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BexTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIHUX B OJTHOM 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Beruucnienue yria Mex.1y BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3agauu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1




96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
98 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBas KOHTpOJIbHASA paboTa 1
101 HroroBas KoHTpoJIbHAs paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m | Tema ypoka Konrtpoannbie | Ilpakruueckue
Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1

Ha IJIOCKOCTH U B TPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkanspHoe 1

MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1

MEXJly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1

IPOXOJAIIeH yepe3 JBe TOUKu"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1

YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
8 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1

IPOrpaMMHUPOBAHNE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1

IPOrpaMMHUPOBAHNE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1

MEX1y PSMBIMH B MHOTOI'PaHHUKAX
1 AHaJIUTHYECKHE METO/BI pacuéTa yria 1

MECXKAY MIIOCKOCTAMU B MHOTI'OI'paHHHUKax




dopmyna pacCTOSIHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpAMHATAX

13 HaxoxneHue pacCTossHUI OT TOUKU 10
IUIOCKOCTH B KyOe

14 Haxoxxnenne paccTossHUi OT TOUKU 10
IUIOCKOCTH B NIPaBWJILHON MUpaMuJie

15 KonTtponpsHas pabora "AHanutudeckas
reoMerpust"”

16 CedeHuss MHOIOIpaHHUKOB: CTaHJapTHBIE
MHOTOTPaHHHUKH

17 CedeHuss MHOTOI'PaHHUKOB: METO/I CJIEIOB
CedeHust MHOTOIPaHHHUKOB: CTaHapTHBIE

18 TUTOCKOCTH, TIEPEeCEUEHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHbIe TPSIMBIE U TUIOCKOCTH:
napaiesbHbIe CEYCHHS

20 [TapannensHble TpsSMBbIE U MIIOCKOCTH:
pacu€T OTHOLIECHHI
[TapannensHble IpsSMbIE U MIIOCKOCTH:

21 YIIIbI MEXKY CKPELMBAIOIIUMUCS
PSMBIMH
[leprienaAuKynApHBIE IPSIMBIE U

99 IUIOCKOCTH: CTaHAAapTHHIE Mapbl
NepIEeHINKYISPHBIX TUIOCKOCTEH 1
HPSMBIX, CAMMETPUH MHOTOTPaHHUKOB
[lepnenukynspHbIe NIPsIMBIE U

23 IUIOCKOCTH: TeOpeMa 0 Tpex

NEPHEHANKYIIApax




24

[leprienquKyngpHbIEC TPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTUH B
MHOTOIPAaHHHUKAX

25

[ToBTOpEHHE: TUIOMAIN
MHOTOYTOJIbHUKOB, (OPMYIIBI 151
TIomIael, cooopakeHus Moa00us

26

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (YOPMYITBI JIJIsI
TJI0IIAIEH, COOOpaKEHUS 1O 100MSI

27

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYITBI JJIsI
IJIOMIAJIEH, COOOpaKEHHUS TTIOI00MS

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUIOMIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUS MOA00HS

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
94acTH, COOOpaKEHUS MOA00HS

30

KonTtponbHnas padora "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OIPAaHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenumneaa

32

3anaum 00 yaABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeoMeTpHYecKHe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSMOYTOIBHOTO
napaJuieienuneaa




HpI/IKJ'IaI[HBIe 3aa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BhEMA IPSIMOYTOIBHOTO
napasuieNienumne/1a

35 O0BEM TIPSIMON MPU3MBI

36 CrepeoMeTpHUECKUe 33]]a4H, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TIPSIMOM MPU3MBI

37 [IpuknanHbie 3a1a49M, CBSI3aHHBIC C
00BEMOM TIPSIMOI TIPU3MBI
Brruncienne 00ObEMOB TEJ C IIOMOIIBIO

38 onpeaenénHoro uarerpaita. Oobpém
HaKJIOHHOM IPU3MBI
Brruncinenne 00bEMOB TEJ C IIOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
TTUPAMHU/TBI

40 ®opmyna o0bEMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMU ¢ OOLIUM YTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEeMOB MUpaMU ¢ OOLITUM YTIIOM

4 CrepeoMeTpHUECKUE 3a]]a4H, CBI3aHHBIC C
00BEMaMH HAKJIIOHHOW MPHU3MBI

43 CrepeoMeTprUueCKUe 3a]a41, CBSI3aHHBIE C
0o0BEMamMH MUpaMUIbI
[Ipuknanueie 3apaun mo Teme "OOBEMBI

44 Ten", CBA3aHHbIE C 00BEMOM HAKJIOHHOM
MPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI




[Ipumenenue 06bEMOB. Beruncienue

46 PAcCTOSIHUS J0 IIIOCKOCTH

47 Kontponbhas pabora "O0bEM
MHOTOTpaHHUKA"
Hunuaapudeckas MIOBEPXHOCTD,

48 00pa3yromue MUJIHHIPUICCKOM
MMOBEPXHOCTHU

49 umuaap. [Ipsamoii KpyroBod HUIMHAD.
[Imomaae MOBEpXHOCTH HUAIMHIPA

50 Konnueckas moBepXxHOCTh, 00pasyroire
KOHUYECKOU MmoBepxHOCcTH. KoHyC

51 Ceuenne KoHyca IIIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tmomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpHuuecKue 3aa4u Ha

55 JI0Ka3aTelIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEUEHUHN HWJINHIPA, KOHYCa
CrepeoMeTpHuuecKue 3aJauu Ha

56 JI0Ka3aTelIbCTBO M BEIYHCIICHUE,
MOCTPOCHHUEM CEUYCHUN IMIMHIPA, KOHYyCa

57 [Ipuknagabie 3a1a4u, CBSI3aHHBIE C

OUIMHAPOM




58

HpI/IKJ'IaI[HBIe 3aa4u, CBA3aHHBIC C
HUIMHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Byt  m300pakenue mapa

61

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 m3o6paskenue mapa

62

VYpasnaenue chepsl. [Lromans cheps u eé
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpryuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

65

CrepeomeTpruuecKkue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYECHHI MIIOCKOCTHIO

66

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaH}IapTHBIe
mogoous

68

Paznuunbie KOMGI/IHaHI/II/I TCJI BpalliICHUS U
MHOI'OI'PpaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH




BpaieHus"

70

3agauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71

KontponpHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O0béMm unuHIpa. Teopema 06 00bEMe
MpAMOIo muJiInHApa

73

Brrancnenne 06bEMOB Tell C TOMOIIBIO
onpeaenéuHoro unrerpaia. O6bpEM KoHyca

74

[Tnomaan OOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

76

[Tpuknanueie 3agaun mo Teme "OO0bEMBI U
TJIOIIAU TTIOBEPXHOCTEHN Te"

77

OOBEM 1mIapa 1 MIapOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
rapa, MapoBOro CErMeHTa U MIapoBOTO
CEeKTOpa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOMIEHUS MEKITY
TJIOMIA IIMU TTIOBEPXHOCTEN U 00bEMaMHU
MMOJOOHBIX TEN

79

[TogoOHEBIE TEeNa B MPOCTPAHCTBE.
N3menenune o6bEMa rpu moo0uu.




CrepeomeTpruecKue 3a1a4u, CBI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAACH
MMOBEPXHOCTEN

80

KoHntponbnas padora "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

81

JBuxenus npoctpancTBa. OToOpaskeHusl.
JBuxenus u paBeHCTBO (uryp. OOriue
CBOMCTBA JIBWXCHUHN

82

Buap! nBukeHMil: napaiebHbIN
MIEPEHOC, LIEHTpaJIbHAasi CHMMETPHUS,
3epKaJIbHasi CAMMETPHSI, IOBOPOT BOKPYT
pAMOM

83

[IpeobpazoBanus noxodus. [psmas u
cdepa Ditnepa

84

FGOMeTpI/I‘-IeCKI/Ie 3aaa4u Ha MPUMCHCHUEC
JABUXXCHUA

85

Konrtpomnbnas padota "BekTops! B
npoctpaHcTae”

86

Ob6o6muaroree noropeHue 11 noHsATUi U
MeTo/10B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"[TapamyienbHOCTh NPSIMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

87

Ob6o6maromee noropenue 11 noHsATHit 1
MeTo/10B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIVsI SHAHHIA:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee noropenue 11 noHATU 1




MeTO0/I0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BexTops! B mpocTpaHcTBe"

89

O6o06matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6beM MHOTOrpaHHuKa"

90

O6o6matomee moBropeHue 11 moHsITHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHWIM:
"O6beM MHOTrOrpaHHuka"

91

O6o6matomee moBropeHue 11 moHITHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWII:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

92

Ob6o6uaromiee noropeHue 11 noHsATU U
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

93

HtoroBast KoHTpoJibHAs paboTa

94

Hroropas KOHTpPOJIbHAA pa60Ta

95

[ToBTOpenwue, 0600IIEHNE 1
cHUcTeMaTu3alus 3HaHUI

96

Ucrtopus pazButus crepeoMeTpun Kak
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U




KOMITBIOTCPHBIX TEXHOJIOTHI

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

99




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemMble MpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NMpoBepPsiEMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU W CIEICTBHSI M3 HHUX IPH PEIICHUH
' reOMETPHUYECKUX 33124
73 OnepupoBaTh TOHATHAMH: TAPAJUIETBHOCT U MEPIEHAUKYISPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYIPaHHBIA YroJ, TPaHH IBYIPAaHHOTO YIJa,
7.5 peOpo BYrpaHHOTO yIiia, JIMHEHHBIH yroj IBYTPaHHOTO yIJia, TPpaaycHas
Mepa IBYTPaHHOTO yria
76 OnepupoBaTh MOHATHSAMH: MHOTOIPAaHHHK, BBINYKIBIA W HEBBITYKJIBIHA
' MHOT'OTPaHHHK, SJIEMEHTHI MHOTOTPAHHUKA, IIPABUIIbHBI MHOTOI'PAaHHHUK
77 Pacrio3naBaTh OCHOBHBIC BHIbI MHOTOTPAHHUKOB (MMHpaMHIa, TIPU3MA,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccupummpoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJTaCCU(UKAINHU (BBITYKIbIC W HEBBIMYKIbIC MHOTOTPAHHUKH, MTPaBUIHHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC PU3MBI, TapalIeIICITUTICIB )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasi TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBSICHITh MPUHIUIIBI TIOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCTIONB3YS
' METO/JI CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TJIOCKUE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOXKJACHHWE TEOMETPHUYECKUX BEIMYMH O oOpas3iam
WIK aJTOPUTMaM, TPUMEHSSI W3BECTHBIC aHAJIMTHYECKHE METOJbI TPHU
7.12 peIICeHNH  CTAaHJAPTHBIX MaTeMaTHYeCKMX 3a]ad Ha  BBIYUCIICHHC
paccTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKH IO MPSIMOW, OT TOYKHUIO
TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TIPSIMBIMU
Pemate 3amaum Ha HaXOXKJAGHHWE TEOMETPHUYECKUX BEIMYMH O 0oOpas3iam
7.13 WIK aJTOPUTMAaM, TPHMEHSSI W3BECTHBIC AHAJIMTHYECKHE METOJbI TPHU

pemiCeHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3adad Ha BBIYUCICHUC YIJIOB




MEXJly CKPEUIMBAIOLUIMMUCS NPAMBIMH, MEXIY IpPSIMONM M IUIOCKOCTBIO,
MEXy IUNIOCKOCTSMH, JBYTPAHHBIX YIJIOB

Boruncnsats 00bEMBI U TIIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma,

7.14 nupamMpa) ¢ NpPUMEHEHHEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHsS B TPOCTPAHCTBE, ILIEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTH CHMMETPUHU (UTYPBI
W3BnekaTtb, npeoOpa3oBbIBaTb M HMHTEPIPETUPOBATH HMHEOOPMALMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, NpPEACTaBICHHYIO Ha
yepTexkax U pUcyHKax
[TpumensaTs reomerpudeckue GakThl Ui PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3ajjad, MOPEANOoNaralollluX HECKOJbKO IIaroB pELIeHUs, €CJIU YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 [TpuMensaTh mpocTedine MNpPOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-
' KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [IpuBOANTE TIPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE H
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHSTH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJH3UPOBATh pEajbHbBIC
CUTYallUHd ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallul Ha S3bIKE T'€OMETPUH, MCCIEA0BaTh IOCTPOECHHBIE MOJENIU C
UCMOJIb30BAaHUEM F€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMEeTPHUYECKUX BETHUUUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh TOHATHAMH: IFJIMHIPHYECKAs MOBEPXHOCTh, 0Opa3yrolye
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IIMIIMHAP, KOHUYECKass TOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KrnaccudumupoBars B3auMHOE pacmofioskKeHHe CPephl U TIOCKOCTH
OnepupoBaTh MOHITHSMH: MIAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOSI, BHICOTA IIAPOBOTO

CJ1051, IIAPOBOW CEKTOP




6.6

Bbraucnsate 00bEMBI M IUIOMIANM  TOBEPXHOCTEH TeNl  BpalleHUs,
TEOMETPUUYECKHX TEJI C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh NOHSATHSMHM: MHOTOTPAaHHMK, BIHMCAaHHBIA B cdepy W
ONUCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIH TEIO
BpallCHUs

6.8

BEIMUCHSATE COOTHOIICHHSI MKy TIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEN

6.9

N3o6paxarh u3zydyaemble GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbmonHsATe  (BBIHOCHBIE) IUIOCKME UEPTEKUM W3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUIyp: BUI CBEpXY, COOKY, CHH3Y; CTPOUTh CEUYEHHUS Tel
BpallleHus

6.11

W3BnekaTb, HWHTEPIPETHPOBATH M MPEeoOpa3oBBIBATh WH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeJCTaBICHHYIO Ha
4yepTekax U pUCyHKax

6.12

[TpumensTh reoMeTpudeckne (aKThl I PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEAIOJIaraloliX HECKOJBKO INAaroB pEIICHUsS, €CIU YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOIHATE JICHCTBUS CIIOXKECHHMSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHHU
o0JramaroT

6.15

HpHMeHHTL I[IpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpJAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

Haxoauth cymMy BEKTOpPOB M MNpPOM3BEJCHHE BEKTOpPa Ha YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

33}13B3TI) IIJIOCKOCTH YPABHCHHUEM B I[CKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

Peniate HpOCTCfII.HHG TCOMCTPHUICCKUC 3a/la4 HAa IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa

6.20

Pemate 3amauM Ha [0KAa3aTEJLCTBO MAaTEMaTHYECKHX OTHOIICHUH U
HAXO0XJICHHE TE€OMETPHUYECKUX BEIUYHMH IO 00pasliaM WU alIropuTMawm,
OPUMEHSISI  U3BECTHbIE  METOAbl  NPU  PEIIEHUH  CTaHJapTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpuMeHATH mpocTeIIHEe MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4

6.22

[IpuBOoAUTE NpHUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NIPHUPOAE U
YKU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UICKYCCTBE




6.23

[IpyMeHsTh MONyYEHHbIE 3HAHUS HA MPAaKTHKE: aHAJIW3UPOBATh pEajbHbIE
CUTyalluu ¥ NPUMEHATh U3YUYCHHBIC NTOHATHUS B IIPOLIECCE MMOMCKA PELICHUS
MaTeMaTHU4ecKu cPopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyallUM Ha $3bIKE T'€OMETPHUM, HMCCIIEIOBAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemare  MpakTUYEeCKHME  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
FEOMETPUUECKUX BEJIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

I'eomerpus

7.1

OCHOBHBIC TTOHSATHUS CTEPCOMETPHHU. Tqua, npsAMas, IUIOCKOCTb, IIPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHU CTECPEOMETPUU . AKCUOMBI CTCPEOMETPUU U
CJIICACTBHUA U3 HUX

7.2

B3auMHoOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECs, NapajllesIbHbIE
M CKpewuBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX U IJIOCKOCTEM B
MPOCTPAHCTBE: NapajjieibHble NpPsIMblE B IPOCTPAHCTBE, NAPAIECIBHOCTh TPEX
NpSMBIX, NAPAUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJIBIC COHAIPaBJICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
MapajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUIeNbHbIX ILIOCKOcTel. IIpocreimme
MPOCTPAHCTBEHHBIE (UTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napajuielenune,
MMOCTPOEHUE CEUECHUI

7.3

[lepneHgUKyISIpHOCTE  NPSAMOM M INIOCKOCTH: IEPHEHIUKYJSIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSMbIE NApAJIEIbHBIE U NEPIECHIUKYIISAPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH NMPAMOU U INIOCKOCTH, TEOPEMa O IPSIMOM NMEPIEHIUKYISIPHOU
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYI'PaHHBIN
yroJl, IMHENHBIA yroja AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKLUs (pUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mockocTel. Teopema 0 TPEX MeprneHauKyIIpax

7.4

IlonsiTME MHOIOrpaHHMKAa, OCHOBHBIE OJJIEMEHTbl MHOTOIDAHHMKA, BBIIIYKIBIE U
HEBBIIIYKJIbIE MHOIOI'PDAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: nN-yroibHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, NpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTh Ipu3Mbl. [lapamienenumnesn, NpsAMOyroibHbIA Napajienenunes u
ero csorcrBa. [Iupamunaa: N-yrosbHas mUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMU[bl, MpPaBUIbHAS M yCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl UM nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
IIPaBUJIBPHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IIpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHasg MUpaMUIa U IPaBWIbHBIA TeTpasap, kyO. [Ipeacrasnenue o
IIPAaBWIBHBIX MHOTOIpDAaHHUKAax: OKTa’lap, MAOoAeKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIEMEHTBl ~ CUMMETPUM B  NHUPAMMJAAX, HNapajuielenunenax,  MpPaBHIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Bbluncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOi pu3Mbl. [1no1mans O0KOBOM MOBEPXHOCTH U
MOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOPEMa O IUIOIIAAN YCEUYEHHOW IUPAMHUIBL.
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOMICHUSI MEXAY IUIOMAASIMHI ITOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrolue MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias u oCk, IJIOIa1b OOKOBOH H MOJHOW TTOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHHYECKOM TOBEPXHOCTH, OCh U BEPILKHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, oOpasyromias ¥ OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: o0Opasyrolue H
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, oMb noBepxHoctu cheprl. Bzanmuoe
pacnosoxeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

chepsl

6.4

N300pakeHue Tes BpalleHus Ha IMJI0CKOCTH. Pa3BépTka mumHApa 1 KOHyca

6.5

KoMOuHamu ten BpauieHus: 1 MHOrOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJIO0
cdepsl, cepa, BOUCaHHAS] B MHOTOI'PaHHUK, WX TEJIO BPALICHUS

6.6

[Tonstre 06 o6béMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapajlIeNieuIie/ia U cieAcTBUS 13 He€. O0BEM HMIMHAPA, KOHYCA.
O6béM mapa u miomaab chepsl

6.7

HO,Z[O6HLI€ TCJIa B IPOCTPAHCTBC. CooTHolICHUS MCXKAY I1omaassMunu HOBerHOCTeﬁ,
o0BbEMaMHu HOL[O6HBIX TCI

6.8

Ceuenust nwiIMHApa (MapajuleIbHO W MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapasuieabHOE OCHOBAHUIO M ITPOXO/ASIIee Yepe3 BEPIIMHY), CeUeHHs L1apa

6.9

Bexktop Ha miockoctd M B mnpoctpaHcTBe. ClIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenumnena. Pemenue 3aaa4, CBsI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbHasg cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOoJd MeExXIy Bekropamu. CkaaspHOe
MPOM3BEICHUE BEKTOPOB. BhIUMCIEHWE YIIIOB MEXIY MPSIMBIMH M TIIIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I MIPU PEIICHUH TEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenue Merogamm J0Ka3aTenbCcTB, aNTOpPUTMAMM pELIEHHs 3ajad;
yMmeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJbCTBO,
PaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPHU PELICHUH 33]a4, OLICHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; YyMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOXKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINUCAHMsl PeATbHBIX MPOLECCOB U SBJICHUN M IPU PELICHUU 3a7ay, B TOM
quciie U3 JPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHU 3a1a1

VYMeHue onepupoBaTh NOHSTHAMM: HATypaJbHOE YHUCIIO, LEJIO0€ YHUCIO,
CTENEHb C IIEeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JEHCTBUTEIBHBIM IOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJIO, PAallMOHAJIBHOE YHUCIIO, WPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIOIb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHbBIINH 001Iuii
JIenuTenb W HauMeHblee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIpQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaea0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, TreoMCTpHUICCKaA




mporpeccusi, OECKOHEYHO YOBIBaIOmas TreoOMETpUYecKas IMPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEI
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTE ApU(PMETHUCCKUE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2 u  3%3, omnpeneiauTelb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MNOHATUAMH: pPALUOHAIBHBIC, HWPpaAlUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paBOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTEM, YMCHHUC PpCHIaATb YpPAaBHCHUA,
HCPaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; TIPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UMX CHUCTCMbI IAJId PCHICHHUA MATCMAaTHUYCCKHUX

3aJlad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (PYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, KCTpeMyM (yHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMs, aCUMOTOTHI rpaduka
¢byHKLMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIUMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO JUIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HauOOJIbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYIEHOB C HCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIS HAXOXKICHHUS HAWIydlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3MYecKUX 3a/1adax; HAXOJWUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTHE HNPUMEPbBI MATEMATHUYCCKOIO MOACIUPOBAHUA C

OMOIIIbI0 T PepeHIInATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
paunvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTelabHAs M
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapUKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 33134 M3 APYIHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 PealbHON
KU3HHU; BBIpaKaTh (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIWYHMHAMU;
UCIIONIB30BaTh CBOWMCTBA W TpaduKku (YHKUMH Ui pelIeHHs] ypaBHEHHIA,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4M U3 00JacTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4yd, HMCCIIENO0BATH IIOJYYEHHOE DCIICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeauaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJEKaTh, WHTEPIPETHUPOBATH
MHpOpMalMIO, IPEJCTaBICHHYIO B Ta0IMILaxX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWMCTBA peaIbHBIX IPOLECCOB U SBJICHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Mcciael0BaTh COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeHBaHUs U JTUHEHHON perpeccuu

YMeHune onepupoBaTh MOHATHSAMU: CIyYalHBIA OIBIT W CIIy4ailHOE

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6BITI/I}I; YMCHHUEC BbIYUCIIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUUECKHX METOJI0OB, HPUMEHSITH
GOpMyIIBI CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IOJHOM
BepossTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpelelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWEe, JUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHMHA  pacHpelesieHHss W IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACTIPEICICHUN JIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHWE TPUBOJIUTH IPHUMEPHl TPOSIBICHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIIESCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHUCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS IUISl PEIICHUS 33]a4; OlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHe omnepupoBaTb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TPEXIPaHHBII Yroj, CKpPEeIUBAIOIIUECS NPAMBIE, TApaJUIENbHOCTD U
NEPNCHAUKYIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IMOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OIrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPaMUbI, TPU3MBI, KOHYyca, UWIHHIApPa, O0BEM KyOa,
MNPSAMOYTOJILHOTO MapajulelieNUIiea, MUPaMUIbI, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIMHAPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, LNWIMHIpPA, KOHyCa, YMEHHE CTPOUTb CEueHHUe
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHupUKanuioo Guryp Imo
pa3aMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh  TOHSATHSIMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00UsS, TOAOOHBIE (GUTYPBI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIB30BaTh T€OMETPUUYCCKHE OTHOIICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUICNICNUIeIa, MUPAMUIbI, TPU3MBI, I[THJIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMmenue ONCpUPOBATH NOHATUAMU: MPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ 151 KOOpI[I/IHaTHHﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTUxX y‘~I€6HBIX npeaMcToOB
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YMeHne BeIOMpATh MOAXOASIINA METOJT IS PEIIeHUs 3a]]a4H; TIOHUMaHUe
3HAYUMOCTH MaTEeMAaTUKU B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHUM; yMEHHME pACIIO3HAaBAaTh INPOSIBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHUE MPUBOJAUTH PUMEPHI MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Yucia v BEIYUCIEHUS

11 HarypanbHbie u nensie gucna. [[pu3Haku 1eTMMOCTH TeNTbIX YHCeT

12 Panmonaneubie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TPOLICHTHI,
' OCCKOHEYHBIC MTEPUOJUUECKHUE TPOOH

13 Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. JleWCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMH HaTypalbHON CTEIEHH

14 Crernens ¢ 1enbpiM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHbIM IoKa3aTeseM. CBolicTBa
' CTETICHH

15 CuHyC, KOCHMHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YKCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

HevictButenbHble  4Hucia. Apu@MeTHYecKue oOmnepanuud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnukEHHbIE BEIYUCICHUS, TPABHUIIa OKPYIJICHUS, IPUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpaszoBanue BhIpaKeHUN

1.9 KommiekcHbie uncna
2 YpaBHEeHHS 1 HEPaBEHCTBA

2.1 L{enbie 1 IpOOHO-paIOHATBHBIE YPABHEHUS

2.2 HppaiioHanbHbIe YpaBHEHHSI

2.3 TpuronomeTpuyeckue ypaBHEHHS

2.4 [TokazarenbHbIE U TOTapUPMUUECKHE YpaBHEHUS

2.5 [{enbie u IPOOHO-pallMOHATBHBIE HEPABEHCTBA

2.6 HppaunoHaibHble HEpaBEeHCTBA

2.7 [TokazarenbHbBIE U TOTapHPMUIECKIE HEPABCHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEeHMs, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHeHUN. OTnpeienuTenb MaTPHUIIbI




OyHKIWH U TpaduKu

Oyukuus, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHbIE

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHkumm.
3. [IpoMexXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MUHUMYMBI GyHKIuu. Haumbonbiiee u HauMeHblllee 3HAUYCHUE
(GYHKIIMHY Ha IPOMEKYTKE
33 Crenennass (yHKIUSI C HAaTypajJbHBIM W LENbIM ToOKa3aTesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0 CTENEHN
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U IpaduKu
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS ITOCIIEIOBATEILHOCTEH
3.8 ApudmeTrndeckasi U reoMeTpuueckas nporpeccuu. Gopmyna ciI0XKHBIX TPOICHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE AI€MEHTAPHBIX (YHKIUN
[IpumeHeHne NPOU3BOAHON K UCCIENOBaHHIO (YHKUMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanOoNbIIero U HauMEHbIEro 3Ha4eHus (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoxecTBO, onepanun HajJ MHOXKecTBaMu. J(narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 [eomeTpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€ U TITOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena v MOBEpXHOCTH BPALLEHUS




7.5

KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eometpus; 10 kiacc. yriyoneHHoe ooydenne Mep3isik AL,
Homuposckuii [[.A., [TonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO611ecTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKU IEHTP
«BEHTAHA-T'PA®»; Axunoneproe o6mectBo «M3naTenbcTBo
«IIpocBenieHue»

* Maremaruka. ['eometpust; 11 kinacc. yrinyoiaennoe ooyuenue Mepsmsik AL,
Homuposckuii J[.A., ITonsikoB B.M.; nox penakiueit I[Togonsckoro B.E.
OO611ecTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKU IEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iecTBo «3naTeabcTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
Y4ebHO-MeToaruecKoe obecrieueHne npenoaapanus maremaruku. 10-11

kiaccel (2024 r.) E.A. bapakoa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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