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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYeCKOE€  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HM3yYEHUHU
0Oy4aIOIUMHUCS TOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, yMEHHME BBIIBUIATb U ONPOBEPraThb THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH
¢uznueckux 3aaay.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CIOCOOHOCTEH O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  OoOecleueHUEe  BO3MOXKHOCTH  NPUOOpPETeHHs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHbIMH 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCIIMPSIOUMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

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

(dopMUpOBaHUE TMPENCTAaBICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUIHOIO ammapara o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIApPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPaHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBATH T'€OMETPUUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTE€IbCTB U aJTOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B TMPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpe/eIEHHBIM IO TojaM OOyYeHHS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHEeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KIIACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIIMecs,
napajulelibHble W CKpelIMBarolmuecss mnpsimele. [Ipu3Hakum CKpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapalieiIbHbIC
MpsIMbIE B POCTPAHCTBE, NaPAJLIEIBHOCTD TPEX MPSIMBIX, MAPATIIENBHOCTD MPSIMON
u 1ockoctd. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapaJJIENbHOrO MpOoeKTUpoBaHUs. 300pakeHue
¢buryp B nmapajuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpSAMBIMH B IPOCTPaHCTBE. lapaienbHOCTh TUIOCKOCTEN: MapasulesIbHbIe
IIJIOCKOCTH, CBONCTBA MapaJyIeNbHbIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHANKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSMBIEC B
IIPOCTPAHCTBE, MpSMBIEC IMAPAJUICIBHBIE W NEPIEHIUKYJISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpuszma: N-yrosiapHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUICIENUNET W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
MpaBWIbHOW mupamubl. [IpaBuiibHble MHOTOTPAHHUKH: TMpaBWIbHAs MpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O PA3IOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[IoHATHA: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHHUYECKAs MOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpamieHwus:
UMIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TIocKocTU. Pa3BépTka muimHapa u konyca. Cummetpusi chepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWJIMH]IpA, MUpaMHUabl U KoHyca. O0BEM Iapa ¥ MIapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BhnmcanHas B
MUWINHAP, ONHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXXEHUN: TMapasulesibHBIM MEpEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKOM MO3ULINK 00YYAIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTeMaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUI, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpYyIly, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKaALUH,
OCHOBaHUS JJ1s1 0000IEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTHUBOPEUUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JI€IYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

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

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpeuYne,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIEcca, a TaKXKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb ITOJACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COIIOCTABJISITH CBOU Cy)K,Z[eHI/IH C CY)K)Z[CHI/ISIMI/I IIpyTI/IX yqaCTHI/IKOB
nuarnora, oOHapy>KMBaTh pa3iU4Me W CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
Npe3eHTAld U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM HH(POpMaALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATh IPHUUMHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IUTYpMBD» M HUHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peleHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUN;

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

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3AHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJECKaTh, MPeoOpPa3OBBIBATh M HHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce TIOMCKAa PEelIeHHs] MaTeMaTH4eckd  CcpOpMyIHMpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hEephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHWK, BIHCAHHBIA B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM ~ TIEPEHOCE, UEHTPAIBHOM CHMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUW: METOJ CIIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJararoliMX HECKOJIbKO IIAroB pEUICHUs, €CIU YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE I'€OMETPUM, HCCIENOBATH MOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTesbHbIE
padoTshI padoThI pecype
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepHeH,Z[I/IInyI}IpHOCTB HPSIMBIX U o5
TUTOCKOCTEH B MMPOCTPAHCTBE
5) VYTIIBl U pacCTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ni/m I;;;?;::f;::me PASACIIOn W TEM Beero Kontposbubie IIpakTnueckue E)Ig;g)f OOBBaLTI;?IbHH e
padoThI padoThI pecypebi
1 AHanuTHueckas reoMeTpust 15 1
5 [ToBTOpEHME, 0606HICHI:I€ " 15 1
CUCTEeMaTH3alusl 3HAaHHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Inomaay noBepxXHOCTU U OOBEMBI 9 1
KPYTJIbIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEHME, 06061].[6HI:I€ u 17 5
CUCTeMAaTH3aIIHs 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHUCYHKE MJIOCKOCTH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs HA PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[MousTHA: IepeceKaroIuecs MIOCKOCTH,
MePECceKAIOIINEecs MpsiMasi v TUIOCKOCTH;
MOJTYITPOCTPAHCTBO

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

IlonsTus: nepeceKarommecs mIoCKOoCTH,
InepeceKaromumecs npsaMas 1 rmiI0CKOCTb,
MOJYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUSA U3 HUX

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TJIOCKOCTEH

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTeN. PackpammBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU [[BETAMU

11

N300paxxenune cedyeHuit nupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU [[BETAMU

12

N300paxenune cedyeHuit mupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MxX
pé6pa. N3o0pakeHune nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUH pa3HBIMU 1IBETAMH

13

14

15

16

17

N3o00paxkeHne cedyeHuit mupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHue nepeceueHust
MOJIYYEHHBIX TUIOCKOCTel. PackpammmBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU [IBETAMU

Mertox cneoB At MOCTPOEHUS CeUEHUM

Merton cresoB AJist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

Merton cresioB IJist TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aMHCh [1aroB




IIOCTPOCHUA

18

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeKel U 3aIuch I1aroB
MMOCTPOCHHUS

[TocTpoenue ceveHuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aUCH 11aroB
MIOCTPOEHUS

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MMOCTPOCHHUS

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [Tomodue
TPEYrOJILHUKOB

[ToBTrOpenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pa3Butus
TJITAHUMETPUH U CTEPEOMETPHUH

Kontponbnas pabota "AKCHOMBI
|y p
crepeomerpun. Ceuenuns"

24

B3aumHoe pacrosnoxeHue npsMbIx B
npoctpancTBe. CKpenBaronmecs
npsmsle. [Ipu3Haky ckpelmuBarommxcs
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAaHUH U
€AMHCTBEHHOCTH IPSIMOM MMapajuIeIbHON
JAHHOM NPSAMOU, IPOXOASAILEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIeKalIel Ha JaHHOU
npsaMoi. Jlemma o nepeceyeHun
MapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO




26

[TapannensHOCTh Tpex NpsiMbIX. Teopema o
TpEX mapauIeNIbHbIX NPAMBIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

27

28

29

30

31

32

[TapanmnensHOe MPOSKTHUPOBAHHUE.
OcHOBHBIE CBOICTBA MapaJlJIEILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIUU

[lenTpanbHas nmpoekuus. Yroi ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ
MEXAY IPAMBIMU

3amaun HA MOKA3aTEIHCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

[TonsATHA: MapasuIeIbHOCTD NPSMOM U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
[apAJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napauienbHOCTH IPSIMON U
IIJI0OCKOCTH

I'eomeTprueckue 3aa4un Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
NapaAJUIEIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoenue ceueHust, MPOXOASILIETO Yepes3
JAHHYIO TIPSIMYIO HAa YepTExe U
MapajyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUN

33

34

[TapannenpHas npoexuus, IPUMEHEHNE
JUTSI IOCTPOCHUS CEYCHHM Ky0a 1
napauienenumnena. CeoncTaa
napajuieJenuIe1a U Ipu3Mbl

[TapannensHele ockocty. [IpusHaku
[apaJUIEIbHOCTH JABYX IUIOCKOCTEU

35

Teopema 0 mapaJuieIbHOCTH U




€IMHCTBEHHOCTH IIJIOCKOCTH, MPOX 01
yepe3 TOUKY, He MPUHAAIEKAITYIO TaHHON
IJIOCKOCTH U CIIEACTBHUS U3 HEE

36

37

38

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajuieIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU TIEPECEUCHUH JIBYX MapalIeIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapaIenbHBIX IOCKOCTEH: 00
OTpe3Kax MapajiesIbHbIX NMPSMbIX,
3aKJIFOYEHHBIX MEXKAY MapaljIeIbHbIMUA
IUIOCKOCTSIMH; O IIEPECEYSHUHU TPSMOM ¢
ABYMS ITapaJIJICIIbHBIMUA INIOCKOCTAMHA

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

41

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO
napajuiesenunena

Boruncnenue UIMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuIeIIeuIe e

42

43

IlepnieH IUKYIAPHOCTD NPSIMOUN U
mockocty. [Ipn3Hak
MEPIEHIUKYIIIPHOCTH IIPAMOM U
IIJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IIJIOCKOCTH

44

TeopeMa o CylecTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
HEPIEHIUKYIIPHON K INIOCKOCTH




[1nockocTu ¥ IepneHAUKYISIPHBIE UM

45 IIpsIMbIE B MHOTOTpaHHHUKAX

16 [InockocTy U NepHEeHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHMKAX
[lepnieHIuKyIAp U HAKJIOHHAS.

47 ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO
[lepnieHIuKyIAp U HAKJIOHHAS.

48 [TocTpoenue neprneHauKkyspa U3 TOUYKU Ha
IPSIMYIO

49 Teopema 0 TpEX NMepreHAUKyIIpax
(mpsimast u oOpaTHasi)

50 Teopema 0 TpEX NMepreHAUKyIIpax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpenBarOmuMHUCs
IIPSIMBIMU
ITonck neprneHauKyISspHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyoa, Ipu3Msl,

94 MIPaBUJILHON MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyda, MpU3MBlI,

55 IIPaBWJIbHON MUPAaMUABI C TIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEIBHO IIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHAuKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

58 IIpaBuibHBIE MHOTOIpaHHUKU. Pacyér




paCCTOﬂHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU

59

60

61

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKH JIO IJIOCKOCTH

CriocoObl OIYCTHTD NEPIICHIUKYIISAPHI:
CUMMETpPHUS, CIABUI TOUYKHU 110
NapajuIeJIbHON IIPSIMOU

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHHUE PACCTOSIHUN

62

Kontponbnas padota "B3anmuoe
PacCIoJIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yroa Mexay MPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

IloBTOpEHME: Yyron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTpuueckue METOabl BEIYUCIEHUS
yrjia MEXAy NPSIMbIMUA B MHOTOTPaHHHUKAX
JByrpannsbiii yroyi. CBOMCTBO JIMHEWHBIX
YIJIOB IBYTPAHHOIO yIja

67

68

69

70

[lepnenaukynspusle miockoctH. CBONCTBA

B3aMMHO NEPIEHAUKYIISIPHBIX ITIOCKOCTEN

[Ipu3Hak nepneHmKyIIpHOCTH
IJIOCKOCTEM; TeOpeMa O MPSAMON
IIepeCEYEHM IBYX MJIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuleJIenunena

Teopema o auaroHaiu MPSIMOYTOIBLHOTO




napajjieiacnuieaa u CICACTBUC U3 Heé

71

CrepeoMeTpuyecKue U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCMOJI0KEHUEM MPSMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MIOCKOCTU B CTAHJAPTHBIX
MHOTOTpaHHUKAX

73

74

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYAUIAX

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

Beruncnenue paccTosHUNA MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

TpéxrpanHsblil yroi, HEpaBeHCTBA JUIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JUJIS
TPEXTPAHHOTO yIiia

77

78

DneMeHTH! cpepruuecKoil reoMeTpun:
reo/Ie3NYecKe JMHUN Ha 3eMIle
KonTponbhast padota "Yrisl u
paccrosiHus"

79

80

81

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK
1 €ro 2JIEMEHTHI"

[Tupamupa. Bunsl nupamuy. [IpaBunsnas
npamMuaa

[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBuibHas mpusma

82

[IpssMo#t napainenenunes,
IPSIMOYTOJIbHBIN Napajuienenunesn, Kyo




Brinykibsie MHOTOrpanHuku. Teopema

83 Ditnepa 1
Beimyksibie MHOTOrpanHuKd. Teopema

84 Diinepa. [IpaBrIIbHBIC U TIOJIYIIPABUIIBHBIC 1
MHOTOTPaHHUKH

85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1
MPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3znocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenne BekTopa 1o 6azucy Tpeéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TJIOCKOCTH

92 CkalisipHOE TIPOU3BEICHUE 1

93 Berancnenue yriia Mex 1y BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

98 O0o001IeHre U CHCTeMAaTH3aINs 3HAHUN 1

99 O06001IeHre U cucTeMaTU3alvs 3HaHU! 1

100 HToroasi KOHTpOJIbHASA paboTa 1

101 HToroasi KOHTpOJIbHAS paboTa 1

102 O060011eHre U crucTeMaTH3alus 3HaHU! 1

OBUIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




11 KIIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
ara uu(ppoBbIe
Nen/m | Tema ypoka Beero Kontpoabubie IIpakTuueckue 51[3yqemm oﬁggosaTeanue
padoThI padoThI pecypebi
1 IToBTOpenue TeMbl "KoopauHarsl BEKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTopenue Temsl "CkansipHoe 1
IIPOU3BEIECHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpEeHME TeMBbI Y paBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 VYpaBHEHUE IJIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IIPOrpaMMHUPOBAHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaJIUTUYECKHE METOBI pacuéTa yria 1
MEXy NMPSIMBIMU B MHOT'OTpaHHUKAX
11 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEX/1y TJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopMya pacCTOSSHUSA OT TOYKH J10 1
IJIOCKOCTH B KOOPJAMHATaX
13 HaxoxaeHue paccTosiHUI OT TOUYKH /10 1
IJIOCKOCTH B KyOe
14 Haxoxnenue paccTosiHUM OT TOUKHU 10 1




IIJIOCKOCTH B HpaBHHBHOﬁ ImupaMuc

15

16

KontposbHas padota "AHamuTudeckas
reomeTrpus”

CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKHU

17

Ceuenus MHOI'OI'PaHHUKOB: METOA CJICIOB

18

CeueHuss MHOTOTPAHHUKOB: CTaHIapTHBIE
IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEH

19

[TapannenpHbIE PSMBIE U TNIOCKOCTH:
MapaJIyIEIbHbIE CEYEHHUS

20

21

22

[TapanyenpHble NpsMbI€ U MIJIOCKOCTH:
pacy€T OTHOLIEHUI

[TapannenbHbIE PSMBIE U TNIOCKOCTH:
YIJIBI MEXKY CKPELLIUBAIOIIUMUCS
NPSAMBbIMHA

[IepnenuKymsipHbIE IPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE ITaphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
IIPSIMBIX, CAMMETPUHA MHOTOTPAHHUKOB

23

[leprienAuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NepIeHINKYIIsIpax

24

25

26

[IepnenqukynspHbIE TPSMBIE U
IIJIOCKOCTH: BBIYMUCIICHUS JUIUH B
MHOT'OTPaHHHUKAX

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
IO IEH, COOOPaKEHUSI TIOT00MS
[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
TJI0IA 1N, COOOpaKeHUsI TIOT0OMS




27

[ToBTOpEHME: IIOIIAIM
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JIS
IO IEH, COOOPaKEHHSI TTOT00MS

28

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00US

29

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

Kontponbnas padora "IloBropenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOI'paHHUKOB"

31

32

33

34

35
36

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauiesienumnena

3anaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKITUH yIJia
CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napauiesienumnesa

[TpuknagHble 3a1a9M, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMA IPSIMOYTOJILHOTO
napauiesienumnesa

OO6BbEM IpsIMON TPU3MBI
CrepeoMeTpHyecKHe 3aauu, CBSI3aHHBIE C
BbIUUCIIEHEM 00BEMOB MPSMON MTPU3MBI

37

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
00BEMOM TIPSIMOIA TPU3MBI

38

Brruncienue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaina. Oobém
HaKJIOHHOUM MpU3MBbI

39

Brruncienue 006EMOB TEN ¢ TOMOILBIO
onpenenéHHoro uHaTerpaita. Oobém




IMApaMH bl

dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40
00BEMOB MUPAMHU/ C OOIIUM YTIIOM

a1 dopmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB ITUPaMUJT C OOIITUM YTIIOM

42 CrepeomeTpHuyuecKHe 3a1a4u, CBI3aHHbBIC C
00bEMaMU HAKIIOHHOW MIPU3MBbI

43 CrepeoMeTpHUeCKUe 3a7]a9H, CBI3aHHBIC C
00BbEMaMH IMUPAMHUIBI
[Mpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun H9 TeMe "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI

16 [Ipumenenune 00bEMOB. BeruncieHue
PacCTOSHUS 0 TUIOCKOCTH

47 Kontponbnas p2'1'60Ta "O0BéM
MHOTOTpaHHHUKA
Hunuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [Ipsamoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH IIUIMHIPA

50 Konundeckast moBepXHOCTh, 00pa3yroIime
KOHHMYECKOU nmoBepxHocTh. KoHnyc

51 Ceuenne KOH}UIca TUIOCKOCTBIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

50 VY ceuéHHblit KoHyc. N3obpaxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 Hnomelzlb OOKOBOI MOBEPXHOCTH H
TMIOJIHOM MOBEPXHOCTH KOHYCa

o4 [Tnomanas 60KOBOI MOBEPXHOCTH U




MOJTHOH IIOBEPXHOCTU KOHYCaA

55

CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

56

CTCpGOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

57

58

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

62

Cdepa u map

[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUIOCKOCTHIO. Bu  m300pakenue mapa
[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUTOCKOCTHIO. Bu 1 m300pakenue mapa
VYpasuenue chepsl. [nomans chepsr u eé
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

66

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE cO c(hepoit U mapom,
MTOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO

[TpuknagHeie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYNKHOCTH Ha TIIOCKOCTH,




68

BBIYHCJICHUS B OKPY>KHOCTH, CTaHIapTHBIC
og00uUs

PaSJII/I‘IHbIe KOM6I/IHaI_II/II/I TCI BpaH_[eHI/ISI nu
MHOTOTPaHHUKOB

69

70

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"
3anauu o teme "Tena v MOBEPXHOCTH
BpateHus"

71

72

73

74

Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bem mummHapa. Teopema 00 00bEMeE
MPSIMOTO LUJIMHAPA

Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
onpeaenéHHoro uurerpana. Oobém
KOHYycCa

IImomaay OOKOBOM U IOJTHOM
MMOBEPXHOCTU KOHYCa

75

CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYCa

76

77

78

[Tpuknanueie 3anaun mo Teme "OOBEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

OO0BEM 11apa 1 apoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
cdepol. CTepeomMeTprudecKue 3a1auu,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IIapOBOTO
CeKTOpa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaasio chepbl. COOTHOIIEHUS MEXKTY
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH




MOIOOHBIX Te

79

[Tono6Hble Tena B MpOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeoMeTpUyeCcKre 3a]]auu, CBI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB Tell | IO IeH
MOBEPXHOCTEH

80

81

82

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JBmxenust nmpoctpancTBa. OToOpakeHUs.
JIBmxeHus u paBeHCTBO Guryp. O6mue
CBOICTBA JBHKCHUI

Bupl 1BukeHMI: napaiebHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
MPSAMOit

83

[TpeobpazoBanus nmomoous. [psimas u
cdepa Ditnepa

84

85

I'eomeTprueckue 3a1aun Ha IPUMEHEHUE
JIBUKEHUSI

Kontponbnas padota "BekTops! B
mpocTpaHcTae”

86

Ob6o06maromiee noropeHue 11 noHATU U
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"[TapamienbHOCTE NPSAMBIX U IJIOCKOCTEMN
B ITpocTpaHcTBe"

87

88

O6o06maromiee noropenue 11 noHATUH U
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"Bekropsl B mpocTpaHcTBe”

O6o06maromiee noropenue 11 noHATUH U
MeTO0B Kypca reometpun 10-11




89

KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B mpocTpaHcTae”

O6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlMsl 3HAHHI:
"O6beM MHOTOTpaHHUKA"

Oo6o06maromee nmosTopenue 11 moHsATHH U
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpYyIJibIX Ten"

Oo6o06maromee nmosropenue 11 moHsTHH U
MeTO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTH3aInsI 3HAaHUH

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUMI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




98

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

Hcropus pasBUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKU " €€ POJIb B PA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
TG T IIpoBepsiemble NpeIMeTHbIE Pe3YJILTAThI 0CBOCHHS! OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEICTBHS M3 HHUX IMPHU PEIICHUH
reOMEeTPUYECKUX 3a7a4
73 OnepupoBaTthb NOHATUAMM:  MapajliebHOCTs U IEPICHANKYIAPHOCTS
NPSMBIX U IJIOCKOCTEH
74 KnaccudunupoBaTe B3aUMHOE PpACHONOKEHUE MPSAMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pebpo IBYrpaHHOIO yIiia, JUHEWHBINH Yroi JBYTPaHHOIO yria, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHUK, anyknmvﬁ U HEBBITYKJIBIHA
MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHUKA, TPABUJIbHBII MHOTOTPAHHUK
77 Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpamMujaa, MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesenunes, Kyo)
KnaccupummpoBarb ~ MHOTOTPaHHUKH,  BBIOMpasi ~ OCHOBaHHS  JUIS
7.8 KJaccu(uKauy (BBITYKJIbIE M HEBBITYKJIblE MHOTOI'PaHHUKH, MIPABUIIbHbIC
MHOTOTPAaHHHUKH, IPSMbIE U HAKIIOHHBIE TTPU3MBI, MTApaJICIICITUTIC IbI)
79 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBACHATH NMPUHIMIIEI TIOCTPOEHUSI CEYCHUH MHOTOTPAHHUKOB, UCIOJIb3Ys
METO/I CJIEZIOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxXOXKIEHHE T'€OMETPUYECKUX BEIMYUH IO oOpasnam
WIA aIrOpuUTMaM, IPHUMEHSAsS HW3BECTHbIC AHAIUTUYECKUE METOMAbl IpH
7.12 pEelICHNH  CTAaHJAAPTHBIX MaTeMaTHYECKMX 33Jad Ha  BBIYHCIICHUE
paccTOSHUN MeX1y ABYMs TOYKAMH, OT TOYKM 1O MHPSMOM, OT TOUKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pemarp 3ajaun Ha HaxXOXXKJIEHHE T'€OMETPUYECKUX BEIMYUH IO oOpas3nam
WIA QIrOpUTMaM, IPHUMEHSAS HW3BECTHHIC AHAIUTUYECKUE METOMAbl IpH
7.13 pEIICHNH CTaHIAPTHBIX MaTEMAaTHYECKWX 3ajad Ha BBIYHCICHUE YTJIOB
MEXY CKPEUIMBAIOIIUMUCS TPSAMBIMH, MEXIY MNPSIMOH M IUIOCKOCTBIO,
MEXy TUIOCKOCTSIMH, IBYTPaHHBIX YTIIOB
Bbruucnate 00bEMBI U TUIOIMAAN OBEPXHOCTEH MHOTOIPaHHUKOB (TpU3Ma,
7.14 nUpaMusia) ¢ MpUMEHEHHuEM (QOpMyJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TOBEpXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOTPaHHUKOB
7.15 OnepupoBaTh MOHATHAMHU: CHMMETPHsI B TPOCTPAHCTBE, ILIEHTP, OCb H




MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPHI

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO O

7.16 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MpeaCTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumensaTs reomerpudeckue GakThl I PELICHUS CTEPEOMETPUYECKUX
7.17 3a7a4, MPEANOJAaramiliuX HECKOJIbKO IIAaroB pPEMIEHUS, €CIU YCIOBUSA
IPUMEHEHHUs 3aJJaHbl B IBHOH popme
718 [TpumensaTh mpocTeidiine NporpaMMHBIE CpPEICTBA U AIIEKTPOHHO-
KOMMYHHUKAITHOHHBIE CUCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 33124
719 IIpuBOoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
YKU3HH, PACIIO3HABATh IIPOSIBIIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[TpuMeHATH MOJyYeHHbIE 3HAHUS HAa MPAKTUKE: aHAJIU3UPOBATh pealibHbIC
CUTyallUd U NPUMEHATh U3Y4YEHHBIE TIOHATHS B MPOLIECCEe NMOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PealbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHIA W TEOpeM, ammapara anreOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
r€OMETPHUECKUX BEITHMIUH
11 KIIACC
Kon .
T IIpoBepsiemble Npe1MeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTarTa
6 I'eomerpus
OnepupoBaTh NOHATHAMU: IMJIUHJIPHUYECKass MOBEPXHOCTb, 0Opa3yrollye
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IIMIIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJT BPALLICHUS
6.4 KrnaccudumupoBars B3auMHOE pacioioKeHHE CPephl U TUTIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIApOBOW CIIOHM, OCHOBaHME ILIAPOBOTO CIIOSI, BHICOTA IIApOBOrO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbaucnarte 00BEMBI M IUIOHMIANM  TOBEPXHOCTEH TN  BpalICHUS,
' reOMETPUUYECKUX TeJl C MPUMEHEHHEM (HOopMyJT
OnepupoBaTh NOHATHSAMHU: MHOTOTPAaHHUK, BIHMCAaHHBIH B cdepy H
6.7 ONMCAHHBIN OKOJIO cdepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalleHUs
6.8 BBIUUCIIATE COOTHOIIEHHUS MEX]TY IUIOIMIAIMH ITOBEPXHOCTEH U 00bEMaMU
MOJOOHBIX TEN
6.9 H306}321>1<21TL u3yyaemble (QUIYpbl OT PYKH M C TIPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIC) TUTIOCKHE YEpPTEKH U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTyp: BUJI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Te

BpAILICHUS




6.11

W3Bnekatb, WHTEPIPETHPOBaThH M MPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[IpumensiTb reomeTpuueckre (axKThl UIsl PEUICHHUs] CTEPEOMETPHUECKUX
3a/a4, NOPEANOJIaralolliuX HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3aJIaHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE ICHCTBUS  CIIOKECHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCJIO, OOBACHATH, KaKUMH CBOWCTBAMH OHH
o0J1aaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIUIICaa IMpru CI0KECHUKU BEKTOPOB

6.16

OnepupoBaTb MNOHSATUSMU: JEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMUHATHI BEKTOPA, YroJl
MEXy BEKTOpaMU, CKaJISIPHOE IIPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPbI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB M IIPOHU3BCACHUC BCKTOpPAa Ha YHCIO, YIoJ
MCKAY BCKTOpaMH, CKAJAPHOC HNPOU3ZBCACHHEC, pACKIIaAbIBATh BCEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOPpAMHAT

6.19

6.20

Pemats HpOCTCﬁLHHG TCOMCTPHUUCCKUEC 3a/laduu Ha IMPUMCHCHHC BCKTOPHO-
KOOpAWHATHOI'O METOAa

Pemats 3a4a4u Ha JOKa3aTCJIbCTBO MATCMATHUYCCKUX OTHOIICHUN H
HaXO0XIACHHUC I'COMCTPUYCCKHX BCIIMYHUH IIO o6pa3uaM HIIX aJIrOpUTMaMm,
IMPUMCHAA HU3BCCTHBIC MCETO/bI npu pPeIICHUN CTaHAapTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

IIpuMeHATH HpoCTEMIIHE IPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBO,Z[I/ITB MMPUMEPLbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKU3HHU, paCliO3HaBATh NPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

IIpuMeHATh MOJTy4YEHHBbIE 3HAHWs HA NPAKTHKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTYyalluu U MPUMEHATh U3Y4YCHHBIC MTOHATUS B MIPOLIECCE IOUCKA PELIECHUs
MaTeMaTH4ecKu cHOpMyIUPOBaHHON MPoOIEMbl, MOAEIUPOBATH peabHbIE
CUTyallUd Ha A3BbIKE T€OMETPUH, HCCIEN0BAaTh IIOCTPOCHHBIE MOJAECIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, almapara aiareopsl,
pemiarb ~ NpPaKTUYECKUE  3aJadd,  CBSA3aHHBIE C  HAxXOXJIECHUEM
T€OMETPUYECKHUX BEJINYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KIIACC

Kox
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

I'eomeTpus

7.1

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN U
CJIEZICTBUS U3 HUX

7.2

7.3

7.4

7.5

7.6

7.7

B3auMHoOe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJLICIbHbIE
N CKpCHIMBAKOIIHECA  MPAMBIC. HapaJIJIeHLHOCTB MNpsAMBbIX U IIOCKOCTEeH B
IIPOCTPAHCTBE: MapajIeibHblE MpPSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOpPOHAaMH, YIroJl MEXIy HpsMbIMH B mIpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEH:
NapajulesibHblE IUJIOCKOCTH, CBOWMCTBA MapajieNbHbIX IIockoctel. [Ipocreiimme
MPOCTPAHCTBEHHbIE (UTYpPbl HA IUJIOCKOCTH: TETpadap, KyO, mapauienenunen,
MOCTPOEHUE CEUECHUI

[lepieHAUKYIAPHOCTh MPSAMOM U TUIOCKOCTU: TEPIEHIUKYISpHBbIE TMpsIMble B
MMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBbHBIC W HNCPIHCHAUKYIIAPHBIC K IIJIOCKOCTH, IMMPHU3HAK
NEPIEeHIUKYISIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJI MEXKIY MPSAMON U TUIOCKOCTBIO, IBYTPAHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JIO TJIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TUIOCKOCTH, TPOCKIUs PUTYpHI Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTh MIOCKOCTEH: MPU3HAK MEPIEeHIUKYIIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIsipax

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJbIE U
HEBBIIIYKJIbIE MHOIOI'PDAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroabHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHAsL TTOBEPXHOCTh Ipu3Mel. [lapamienenumnen, nNpsAMOyTrOabHbIN MapauieIenuIe] u
ero cporcrtBa. [Iupammpma: N-yrosibHas NUpaMuaa, TPAHW U OCHOBAHHWE IMHPAMU/IBI,
OOKOBasi M NOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAs M yCEUEHHas MUpaMUA.
OnemMeHTbl Npu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpAaHHUKU: TIOHATHE
[IPaBUJILHOIO MHOIOTPAaHHMKA, IIpaBUJIbHAsA IpU3Ma U IPaBWIbHAS NUPaMUIA,
IpaBWJIbHAs TPEYroJibHas MUPaMUa U MPaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWIBHBIX MHOTOIPAaHHUKAax: OKTaj’ap, MAOACKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U TUPAMUIBI

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, NMPSAMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMuAax, MapajuleleNunenax,  IpaBHIbHBIX
MHOTOI'PAHHHUKAX

Bbruncnenne »1€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOI OBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSMON MPU3MBI, TUIOIAAb OCHOBAHHIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3MbI. [11011aap 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU IPaBUIBHOM NUpPaMHIbI, TEOPEMA O IUIOIIAAN YCEUEHHOM IUPAMUJBL.
[Tonsitrie 06 06bEMe. OOBEM MUpPaMUIbI, TPU3IMBI

[Tono6ueie Tena B mpocTpancTBe. COOTHOILIECHHUS] MEXAY IUIOMAASIMHI MOBEPXHOCTEH,
00BEMaMHU TOTOOHEIX TEII




11 KIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 31eMeHT cOAepPKAHUA
I'eomerpus

[unmuuapudeckasl MOBEPXHOCTb, 00pa3yloMIe MHJIUHIPHYECKONW MOBEPXHOCTH, OCh
UTHHIPUYECKONW MoBepXHOCTH. L{uiuHap: ocHOBaHHMsS W OOKOBask MOBEPXHOCTH,
o0Opa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON OBEPXHOCTH

Konundeckas moBepxHOCTh, 00pa3yrolue KOHHYECKOW TTOBEPXHOCTH, OCh U BEPIIMHA
KOHWYeckoil moBepxHOcTH. KoHyc: OocHOBaHME W BepllIMHA, oOpa3yromas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymoolue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

6.3

6.4
6.5

Codepa u map: neHTp, paguyc, AMaMeTp, IUIoaap MoBEepXHOCTH chepbl. Bzaumuoe
pacrosio’)keHue cdepbl U IJIOCKOCTH, KacaTesbHas IJIOCKOCTh K cdepe, IUIOmaab
cdepsl

N300paxxeHue Ten BpallleHus Ha INI0OCKOCTU. Pa3BépTka uaMHApa U KOHyca
KomOunanmu Ten BpameHust 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BcaHHAs B MHOT'OI'PaHHMK, WIIM TEJIO BPALLICHUS

6.6

[Tonstue 06 o6béMe. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 o00BEME
PSIMOYTOJIBHOTO Mapajuiesienunena u cieacteus u3 He€. O0bEM HMIMHIpA, KOHYCA.
O6béM 11apa u momaab cepsl

6.7

6.8

6.9

[TomoOHbIe Tena B nmpoctpancTBe. COOTHOIICHUS MEX/IY IUIOMIAIIMH TIOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEJT

Ceuenust nunMHApa (MapajUielbHO W MEPHEHIUKYISIPHO OCH), CEYCHHsI KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILINHY), CEUECHUS 11apa

Bextop Ha miockoctd M B mnpoctpaHcTBe. Cll0KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBwiio mapamienenumnena. Pemenue 3aaa4, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUN C BEKTOPaMHU

6.10

[IpsmoyronbHasi cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BekTOpa.
[Ipocreiimue 3agaun B KOOpAMHATax. YTrod Mexay Bektopamu. CkanspHoe
IIPOM3BEICHNE BEKTOPOB. BblUMCIEHHE YIVIOB MEXAY NPSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPH PELIEHUH T€OMETPUUYECKUX 3a7a4




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaAHMS K PEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CPpeHero 0011ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMU pPCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBATh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0KA3aTElIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXXACHUS MTPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXECTBO, IMOAMHOKCCTBO, OIICpallii HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMA 3a/1a4, B TOM
qHclie U3 APYTUX Y4eOHBbIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBarTh MOHATUSAMH: HATypaJbHOE YHCIO, LEJI0E€ YHCIIO,
CTEIIEHb C LIENBIM I0KA3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHD C
pallMOHAIBHBIM TIOKA3aTEJIEM, CTENEHb C JECHCTBUTEIBHBIM MOKA3aTEIEM,
norapudmM UKcCIa, CHUHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJI0, PAalMOHAIBHOE 4YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOYKECTBA HATypPAJIbHBIX, LENbIX, PALMUOHAIBHBIX, JECHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MIPU3HAKHU JIETUMOCTH, HAMMEHBIITUN OOIIHiA
JIeNUTeNh W HauMEHblee o0lnee KpaTHOe, anroputMm EBkanaa mpu
pElIEHNH 3a7]a4; 3HAKOMCTBO C Pa3JIUYHBIMU MO3WIIMOHHBIMU CUCTEMAMH
CUHCIICHUS; YMEHUE BBITIONHATH BBHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQXEHUI CO CTENneHsAMH U Jorapudmamu, mpeodOpazoBaHus IpOOHO-
palMOHAIBHBIX ~ BBIPAKEHUW; yYMEHUE  ONEPUPOBATh  MOHATHUAMM:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccust, IreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHUCIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayYKH U peaHBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAXOAWUTh YpaBHEHHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arllapara MaTeMaTHYecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIr0O MOACIHMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTenbHas U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTABJIATh BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nH(pOpMalLnIo, NPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIYUCIIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYHMHA, pPAcCIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN Il PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBaTb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MEXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXKIAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYEeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, Opu3Ma, NUpaMmuna, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHsI KOHYyCa M IHIIMHPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOILIBIO ANEKTPOHHBIX CPEJCTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OompoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccudukanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue M0a00Us, TOAO00HBIE GUTYPHI; yMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
I0Iaab, 00BEM) NIPU PEIICHUU 33134 U3 JIPYTUX YYEOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTL HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOM MaTeMAaTHUYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE

Kox IIpoBepsieMblii 3JIeMEHT CO/Iep:KAHUSA
1 Yucna u BIYUCIECHUSA

11 HarypanbHble u nensle uncina. [lpu3Haku AeIMMOCTH LEbIX Yncel

12 Panyonanenple  uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, IPOLICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHu. J[elcTBus ¢ apuMEeTHUYCCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbiM nokaszarenaeMm. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI

HevictButenbHple  4ucia. Apu@METHYECKHE OIepaluud ¢ JIeUCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yibTara BBIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommekcHsle yncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHs

2.4 [TokazarenbHble U JIorapupMUUIECKUe YpaBHEHUS

2.5 Llenbie U IPOOHO-pAIMOHATBLHbBIE HEPABEHCTBA

2.6 HppanmonanbHble HepaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

211 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIb]
3 OyHKIMY 1 TpaPUKU




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢yukuuu. YétHeie n HeuéTHBIe pyHKUMU. [lepruogunueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU Ha IPOMEXYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




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

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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