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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHKE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax KaK o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPAaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanue (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM 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/eEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, 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:

co3maTth  ychmoBus juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
U 1ockoctd. [lapamiensHOe M LEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TEOopeMa O IIPsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPHEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHfHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAsE TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajid, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHOW MMPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS 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 mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
chepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka mumuHApa U KoHyca. CummeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHyCa, TUIomanab chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHAsE CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEeMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PELICHHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3710pOBOro U 06€30MacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareMaTH4eCcKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
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 HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTarloB ¢
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jM4YMe€ M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW HH(OpMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOH 3a/1a4H;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH PHUYHUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaaccaoOyyaromuiicss HAy4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peleHn! 3a7a4 U MPOBEACHIUN MAaTEMaTHYECKUX PACCYKICHHUIA;

e TPUMCHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HUX TPH PEIICHUU
TeOMETPUUYECKUX 33/1a4;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIAY MNPSIMOU H
TUTOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH;



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
MHOTOIPAaHHHUKOB TJIOCKOCTBIO;

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

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

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

e  BBINOJHATHACHCTBUSHABEKTOPAMU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'€OMETPUYECKUX BEIWYUH, MPHUMEHSS W3BECTHBIE METOJbI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0JieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaaccaoOydaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
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 PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM 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
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATHOIIEPALIUMHABEKTOPAMHU;

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
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHI: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/lay, MPEANOJaraloliMX HECKOJbKO IIAroB PEIICHHs, €CIH YCIOBHS
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 PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPHH, HCCIEA0BAaTh NOCTPOCHHBIE
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 pyHJaMEHTa Pa3BUTHUSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnyecTBouyacon JIeKTPOHHBbIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl (1ippopeic)
o0pa3oBaTeIbHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B IMIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. HPSIMBIX o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriel U paccTOsHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
3 [ToBTOpeHwme, O606H.I€Hlfe u 5 5
CHCTEeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0
I[MPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 Kosaun4vecTBouacoB DJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeJbHbIEPECYPChI
1 AHaTMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606HICHI§G u 15 1
CUCTEMAaTH3AIIHSI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEHwme, 0606meH1:Ie U 17 5
CUCTEMAaTH3AIIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O 102 8 0
I[MPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne

n  Temaypoka
/

n

KoanuecTrBouacoB

Be KoHTpoJbHBI
ero  epadoThbl

IIpakTuyeckn
epadoThI

Haraun3y
YyeHHu s

JIeKTPOHHBbIeNU(PPOBHIEOOPA30OB
aTeJibHbIEpecypChl

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[ToHATHS cTEpeoMEeTpHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKEHUS
Ha PUCYHKE IJIOCKOCTH,
MapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeuHBbI OTPE3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIONIUECS
psiMas ! MIIOCKOCTh;
MIOJIYIIPOCTPAHCTBO

[TonsaTus: nepecekaromuecs
TUTOCKOCTH, TTePECEKAIOIHECs
npsiMasi ¥ TJIOCKOCTb;
MOJTYITPOCTPAHCTBO
MHororpaHHuKH, H300paKeHHne
IIPOCTEUIINX IPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIMHUX 0OBEKTOB




MHororpaHHUKH, H300paKeHHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
(duryp, HECYIIECTBYIOIHNX 0OBEKTOB

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cnenctBus u3 HuX. CrocoOsl
3aJlaHus IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaUEHUSTIPSIMBIX U TIJIOCKOCTEM

N306paxkeHne ceyeHunii mupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOIST
gyepes ux péopa.
N300paskeHnenepeceueHus noay4eH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

N300paxkeHne ceyeHunii mupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOIST
yepe3 ux péopa.
N3o0paxeHnenepeceueHusmoIyIeH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

12

N3o0paxkeHne ceueHnit MupaMuIbl,
Ky0a U pU3MBbl, KOTOpPBIE TPOXOISAT
yepe3 ux péopa.




N3o0paxeHnenepecedeHUsIONyIeH
HBIXIIJIOCKOCTEH.
PackpammBaHuenocTpoeHHbIXCEUSH
HWHAPa3HBIMULIBETAMH

13

14

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOPbIE TPOXOAAT
yepe3 ux péopa.
N300pakeHuenepece4eHus noay4eH
HBIXIUIOCKOCTEH.
PackpaimmBaHuenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

Mertoa cnesoB 11 TOCTPOSHUS
CEeUeHUU

15

Mertop ciae10B AT TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

17

18

Mertopa cieoB Ui HOCTPOSHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

ITocTpoenue ceuenuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aIUCh IMAroB MOCTPOCHUS

ITocTpoeHue ceueHuii B mupamuie,
KyOe 1o TpéMm ToukaM Ha pEbpax.
Co3aHne BBIHOCHBIX YepTexen U
3aMyCh IIAarOB IMOCTPOCHUS

19

ITocTpoeHue ceyeHuil B mupamMu/e,
KyOe 1o TpéMm ToukaM Ha p&bpax.




Co3zanue BBIHOCHBIX YEPTEXKEHN U
3aIyCh IIAaroB IMOCTPOCHUS

20

[ToctpoeHue ceuenuii B nupamue,
KyOe 1o Tpém ToukaM Ha pEbpax.
Co3zanue BBIHOCHBIX YEPTEXKEHN U
3aIKCh IIAar0B MOCTPOCHUS

21

22

23

[ToBTOpEHUE MITAHUMETPUU:
Teopema 0 TPONOPLHOHAIBHBIX
otpeskax. [lonoOuerpeyronbHIUKOB

[ToBTOpEHME MIIAHUMETPUH:
Teopema Menenas. PacueTsl B
CEYECHMSIX Ha BBIHOCHBIX YEPTEKAX.
HctopusipazBUTUAILIAHUMETPUU U
CTEPEOMETPUHU

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

25

B3anMHOe pacnionokeHue npsMbIX B
npoctpancTse. CKpenBaronmecs
npsmsle. [Ipusnaku
CKPEILMBAIOIINXCS MPSAMBIX.
[TapannenbHblenpsSIMBIE B
MIPOCTPAHCTBE

Teopema o cyniecTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOU
NapajuleJIbHON JaHHOU IIPSIMO,
MIPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIEH Ha
JTaHHOU npsiMoil. Jlemma o
repecedeHNUNapalIeIbHbIXITPSMBIX




IIJIOCKOCTBIO

26

27

28

29

30

31

[TapaniensHOCTb TpeX MPSIMbIX.
Teopema 0 TpEX mapamieabHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIUX CAIPIMBIX

[TapamnenpHOE MPOSKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NAPAJUIEIBLHOTO
IMPOCKTUPOBAHUA.
N306paskeHnepazHbIXGUryp B
NapajuIeIbHOMIIPOEKIIUU

LenTpanbHas npoekuus. Yroiu ¢
COHAINPABJICHHBIMU CTOPOHAMH.
YroaMexaynpsMbIMA

3azayu Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHNE, CBA3aHHBIE C
PacroIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD IPAMON
U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajunenbHOCTH MPSAMON U
IIJIOCKOCTH.
CaolicTBanapayIeIbHOCTUIIPSIMON 1
IJIOCKOCTH

I'eomerpuueckue 3a1auu Ha
BBIYHMCIICHHE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C MMAPATIETbHOCTHIO
MPSAMBIX U IJTIOCKOCTEH B
MIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASILETO




yepe3 JaHHYI0 NPSIMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO IPYTOM MpsIMOH.
PacuéroTHomennii

33

[TapamnensHas npoexuus,
MPUMEHEHHE I TOCTPOCHUS
ceueHMii Ky0Oa U mapajuiesenumnesa.
CaoiicTBanapaienenunesaa u
MIPU3MBI

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haku napamiebHOCTH ABYX
IJIOCKOCTEM

35

Teopema 0 napasnienbHOCTU U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TAHHOMN
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

36

CaolicTBa napaienbHbIX
IJIOCKOCTEM: O MapajuIeIbHOCTH
MPAMBIX IIEPECCCUCHUA TTPU
IIEPECEYECHNH IBYX MapaIeIIbHBIX
IIJIOCKOCTEMN TpeThen

37

CBolicTBa napasuiesIbHbIX
IJIOCKOCTEH: 00 OoTpe3Kax
napajuieNbHbIX TPSIMbIX,
3aKJIFOYEHHBIX MEXIY
napajyuiebHBIMU MIJIOCKOCTSIMU; O
[IEPECEYEHHUH NPSAMOI C ABYMS
[apajuIeIbHBIMU MIJIOCKOCTSIMU

38

[ToBTopenue: Teopema I[udaropa va




IIIIOCKOCTH

39

40

[ToBTOpEHMeE:
TPUTOHOMETPHUALIPIMOYTOJIBHOIOTPE
YTOJIbHUKA

CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiefienuneaa

41

Brruucnenue aimH OTpe3KoB B KyOe
Y TIPSMOYTOJILHOM
napasuiesienure e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
MIEPIEHIUKYISIPHOCTH IIPAMOMN U
IJIOCKOCTH

43

[lepneHMKyYISAPHOCTD NPSMOM U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

44

TeopeMa 0 CyleCTBOBaHUH U
€AMHCTBEHHOCTH IPSIMO,
MIPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHUKYISIPHON
K IUIOCKOCTH

45

46

IInockoctu u NECpHICHAUKYIISIPHBIC
UM IPSAMBIC B MHOTOT'paHHHKaX

IInockoctu u NECpHICHAUKYIISIPHBIC
UM IPSAMBIC B MHOTOTpaHHHUKAX

47

[lepniennuKynsp U HAKJIOHHAS.
[Toctpoenue neprneHuKynsapa u3




TOYKH Ha MPSAMYIO

48

49

[leprieHAuKyNIAp U HAKIOHHASL.
ITocTpoeHue nepneHauKyIspa us
TOYKH Ha MPSIMYIO

Teopema o TpEX nmepreHANKYIAPax
(npsimast u oOpaTHas)

50

TeopeMma 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

51

52

53

YronmexayCKpemyBarOIUMUCATIPS
MBIMH

[Touck neprneHauKyISIPHBIX MPSIMBIX
C TIOMOIIIBIO MEPIEHAUKYIISPHBIX
IJIOCKOCTEH

OpToroHanbHOENPOEKTUPOBAHKE

54

55

56

57

[Toctpoenue ceuenunii kyba, MpU3MBlI,
MIPaBUIILHON TUPAMMJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

ITocTpoenue ceuenuit kyba, Ipu3Msl,
[IPaBUIILHON TUPAMUBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[InockocTucummerpuii B
MHOT'OI'paHHHKaxX

[Ipu3Hak nepneHaAuKyJIIpHOCTH
IIPSIMOM U INIOCKOCTHU KAaK CJIEJICTBUE
CUMMETPUU

58

[IpaBuiIbHBIE MHOTOTPaHHUKH.




Pacuér paccTosHM OT TOYKHU 10
IJIOCKOCTH

59

60

61

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuér paccrostnuii OT TOUKH 10
IUIOCKOCTH

Crioco0sl OMyCTUTH
MEePIEHIUKYIISIPbl: CHMMETPUS,
CABUTI TOYKH I10 NAPALIEIbHOU
IpsAMON

CrBur 1o HenapayyIeIbHOU NMPSAMOH,
M3MEHEHUE PACCTOSHUN

62

KonTponbhas padota "B3aumnoe
pacmojoKeHue MPSMbIX U
MJIOCKOCTEH B IpocTpaHCcTBE"

63

[ToBTOpEHME: Yyroy Mexay NpsMbIMU
HAa IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC METOAbI
BBIUUCIICHUSA yIJia MCXKIY IMIPAMBIMU
B MHOT'OTpaHHHKax

JIByrpanssbiil yroa. CBoOMCTBO
JUHENHBIX YIJIOB IBYTPAHHOIO yria

67

[TepnenuKyIsIpHBIC TIIIOCKOCTH.
CBoiicTBa B3aNMHO




MEPIEHIUKYISIPHBIX TUIOCKOCTEN

68

[Ipu3HaK nepnesauKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IepECEUYCHUS ABYX IUIOCKOCTEH
NEPIEHIUKYISIPHBIX TPEThEU
IUIOCKOCTHU

69

70

71

[IpsiMoyrobHbII Napaulenenunesn;
KyO; U3MEpEeHusl, CBOMCTBA
IPSIMOYTOJIBHOTO MapajuleIenumnea

TeopeMa O JUuaroHaain
MMpAMOYT'OJIBHOTO IapaJuICIICIIuIICAa
U CIIEJCTBUEC U3 HEeE

CTepeOMeTpI/I‘-IeCKI/Ie U IIPUKIIAIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM TIPAMBIX U
IIIIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsAMbIE, MTapAJIIEIbHbIE INIOCKOCTH
B CTaHJApPTHBIX MHOTOIPaHHUKAX

73

[Tapa mapasnienbHbIX IIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSAMBIX,
paccTosiHue MEXY
CKPEUIUBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYaLUSIX

74

PaccrosiHME OT TOUKH J0 IINIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH

75

Beluncienue paccTossHUN MEXKIY




CKPEUIMBAIOIIUMHUCS MPSIMBIMU C
MTOMOIIBIO NIEPIICHIUKYIAPHOM
IJIOCKOCTH

TpéxrpanHslil yroi, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

76
[Tudaropa, TeopemMbl KOCUHYCOB H
CHHYCOB JJIsl TPEXIPAHHOI O yria
DneMeHTHl ChepruIecKoit

77 F€OMETPUU: T'€OJEC3NUECKHE JINHUU
Ha 3emiie

78 KonTponbnas pabota "Yrisl u
paccrosgHus"

79 CucreMaTu3anus 3HaHUH
"MHOrorpaHHyK 1 €ro 3J1€MeHTHI"

80 [Tupamuna. Buasl nupamu.
[IpaBunbpHas nupamuia

81 ITpusma. IIpsamas v HakIOHHAsS
npu3Mel. [IpaBunbHasgnpusMa
[IpssMoit napainenenunen,

82  mpAMOYTOJIbHBIN Napaieenune],
Ky0

83 BoInmykiibleMHOTOTpaHHUKH.
Teopemadiinepa
Brinykiible MHOTOIpaHHUKH.

84  Teopewma Ditnepa. [IpaBuibHbIE U
MOJIYTPAaBUIIbHBIE MHOTOTPaHHUKHU

85 KonrponsHaspabora

"MHoOrorpaHHuKu"




IlonsTue BCKTOpAa HaA IIJIOCKOCTHU U B

86 1
MPOCTPAHCTBE

87  CymMaBeKTOpOB 1

88 = PaznocThBEeKTOpPOB 1

89  IlpaBunomapaenenumneaa 1

90  YMHOXEHHEBEKTOPAHAYHMCIIO 1
Paznoxenne BexTopa 1o 6asucy

91  TpéX BEKTOPOB, HE JISKAIINX B 1
OJIHOM IJIOCKOCTH

92 CkansipHOETIpOU3BEICHHUE 1

93 Brruuciienue yria Mexmy 1
BEKTOPaMH B IIPOCTPAHCTBE

94 [Ipocreiimmesanayn ¢ BEKTOpaMH 1

95  Ilpocreiimuesagay ¢ BEKTOpaMH 1

96 [Ipocreiimmesanayn ¢ BEKTOpaMH 1

97 | Ilpocreiimune3agay ¢ BEKTOpaMH 1

98 O60061eHue 1 ) 1
cHCTeMaTH3alusA3HAHU I

99 Oo6o06menue u ) 1
cHCTEeMaTH3alusI3HAHU I

10

0 HToroBasikoHTpobHasspaboTa 1

10

1 HroroBasikoHTposnbHasgpaboTa 1

10 = OGoOmmenue u 1

2 CUCTEMAaTH3aANUA3HAHUNA




OBIIEE KOJIMYECTBO YACOB I10 10
I[TPOTPAMME 2



11 KJIACC

Ne Kosan4yecrBoyacos
Haram3ydy  DJeKTpOHHbIeNU(PPOBHIEOOPA30BAT
n Temaypoxka Bce Kourpoabnbie  IIpakTunuyeckue
eHHS eJIbHbIepecypcChl

/ ro padoThI padoThI
n

[ToBTOpEHME TEMBI

"KoopauHaTsl BeKTOpa Ha 1

IIJIOCKOCTH M B IPOCTpaHcTBe"

[ToBTOopenue Temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Borunicnenue yria Mexmuy 1

BEKTOpPaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHeHHE

MPSIMOM, IPOXOSIIEN Yepes3 ABe 1

TOYKH"

YpaBHEHME MIIIOCKOCTH,

HOpMaJb, ypaBHEHUE TIIOCKOCTH 1

B OTpe3Kax

VYpaBHEHHE MIIIOCKOCTH,

HOpMaJb, YpaBHEHHE IIIOCKOCTH 1

B OTpe3Kax

BekropHoenpounsBenenmne 1

JInHelHbIEHEPaBEHCTBA, 1

JIMHETHOETPOTpaMMHUPOBAHUE

JInHelHbIEHEPaBEHCTBA, 1




JIMHEWHOEIIPOrpaMMUPOBAHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexxy NpssMbIMU B
MHOTOTpaHHUKAX
AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKAX

(DOpMy.TIa pacCTodAHusA OT TOUYKH
A0 IINIOCKOCTH B KOOpAMWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TIIOCKOCTH B KyOe

14

15

Haxoxzaenue paccrosiHuil OT
TOYKH J0 IJIOCKOCTH B
MIPaBUJIILHON TUPAMUJIE

KonrtponbHaspaborta
"AHanuTHYECKaAreOMETpHs"

16

CequI/ISIMHOFOFp AHHUKOB!:
CTaHAAPTHBICMHOI'OIPaHHUKHA

17

18

19

CeueHnsIMHOTOTPAaHHUKOB:
METO/ICIIEOB

CeueHurss MHOTOTPaHHUKOB:
CTaHJapTHbIE TUIOCKOCTH,
repecevyeHus NpsIMbIX U
TIOCKOCTEHN

HapaJ'IJ'IeJ'ILHLIC MpsAMBIC U
IIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA




20

[TapamiensHble psMbIE U
IUIOCKOCTH: pacy€T OTHOIIEHU I

21

22

23

24

[TapamiensHble IpsMbIE U
IJIOCKOCTH: YIJIBI MEKITY
CKpCIIUMBAOIHUMUCA ITPAMBIMU

IlepneHIuKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Naphbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOI'OTPaHHUKOB

[leprienAuKynsgpHbIE NIPSIMBIE U
IUIOCKOCTH: TeopeMa 0 Tpex
MEPIEeHIUKYIIApax
IlepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHUKAX

25

[ToBTOpenue: mionaau
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
noo0us

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
IUIS TUTOILA/IeH, COOOpakeHus
no100us

27

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00us




28

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00HUs

30

KonTponbhas padora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3amaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

CrepeomeTrpuueckue 3aaau,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaiesenumnena

[TpuknagHeie 3a1a4u,
CBSI3aHHBIEC C BEIUMCIICHHUEM
00BEMaA MPSAMOYTOIBLHOTO
rapajienenuIena

35

36

OO6BEMITPAMOUTIPU3MBI

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM




00BEMOB MPSAMON TPU3MBI

37

38

39

[Tpuknagueie 3aqa4mn,
CBsI3aHHBIE C 00BEMOM MPSMOK
TIPU3MBI

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTErpaa.
OOBEMHAKITIOHHOUTIPU3MBI

Brrancienne 006EMOB TeII C

MTOMOMIBIO OMPEAEeIEHHOTO
unTerpana. OobEMIIUpamMuIbI

40

®opmyna 00bEMa MUPaMUIbIL.
OtHomeHne 00beMOB MUPAMH/T
C 00LINM yTJIOM

41

dopmyna 00bEMa TUPAMUJIBIL.
OTtHoleHne 06beMOB TUPaAMUJ]
C OOIIUM yTJIOM

42

43

44

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOM MPU3MBbI

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
MU PAMHU/TBI

[IpuknagHeie 3a1a4u 10 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[TpukiaaHbIC 3a1a49H 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C




00BEMOM TTUPAMH/TBI

46

47

[Ipumenenne 0ObEMOB.
Brruncnenue paccTossHUS 10
TUIOCKOCTH

KonTponbnaspabora
"O6BEMMHOTOrpaHHUKA"

48

Hunuuaapudeckasi TOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKOI
MTOBEPXHOCTH

49

Hunuuap. [psamoi kpyrosou
uwmnaap. [nomans
ITOBEPXHOCTH LIMJIMHIPA

50

51

52

Konunyeckas mOBepXHOCT,
oOpa3zyromire KOHMUYeCKOU
nosepxHoctu. Konyc

Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

VY ceu€HHbI KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

54

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
IMOBEPXHOCTH KOHYCA

55

CrepeomeTpuueckue 3aa4u Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I
OUJIMHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHNUE,
IMOCTPOEHUEM CEUECHU I
UWIMH]IpA, KOHYyCca

57

58

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

Cdepa u map

60

61

62

Ilepeceuenue ceps! 1 1apa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuemapa

Ilepeceuenue cepsl u mapa ¢
iockocthio. Kacanue mapa u
cdepsl IIIOCKOCTRI0. Bua u
n300paxeHuemapa

YpaBuenue chepsl. [Tnomap
cdepsl u e€ yacte

63

CummMmetpusiceps! 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JTIOKa3aTeNIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEpOi U MIapoM,
MOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO




65

66

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsi3aHHBIE cO chepoi u mapom,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4uu,
CBsI3aHHBIC CO C(hepOoi U MapoM

67

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTaHIAPTHBIE
noxoous

68

69

Paznuunsie KOM6I/IH8.I_[I/II/I TCII
BpalCHusA 1 MHOTOT'PaHHUKOB

3amaun o Teme "Tena u
MMOBEPXHOCTHU BpauieHus"

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

71

72

KontponbHas padora "Tena u
MOBEPXHOCTHU BpareHus"
O06wém nununapa. Teopema 06
00bEME IPSMOTO MWINHAPA

73

Brraucienne 006EMOB TeI C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6bEMKOHyCa

74

75

ITmomany OOKOBO U ITOJTHON
MTOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM




00BEMOB IUITUH/IPA, KOHYCA

76

77

[TpukiaaHbIe 3aJa9H 110 TEME
"O0BEMBI U ILIOIIAIHA
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00bEME
mrapa. [Inomans chepsr.
CrepeomeTpuuecKkue 3a1aum,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoOBOTO
CeTMEHTa ¥ IIapOBOT0 CEKTOPA

78

[IpukaaHbIe 3a1a49H 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa U TIIOMIAJIBI0
cdepsl.

COOTHOIIECHUSIMEXK TYTUTOLIAISIM
UIIOBEPXHOCTEN U
00BbEMaMHUIIOTOOHBIXTEN

79

80

[Tono6Hble Tena B
npoctpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEU

Kontponbnas padota "[1momanu
MOBEPXHOCTU M 00BEMBI
KpyIJibIX Ten"

81

JIBM>KEHUS MPOCTPAHCTBA.




OtoOpakenusi. J|BmwkeHus: u
paBeHCTBO (uryp.
OO01MecBOCTBAIBUKEHUI

82

Bunnl nBukenunit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHASL CHUMMETPUS,
3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOi1

83

84

85

[IpeoOpazoBanus mMog00US.
[Ipsimast u chepa Diinepa
I'eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTopbl
B IIpOCTpaHcTBE"

86

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CUCTEMAaTH3alMsl 3HAHUH:
"[lapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

87

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAHWUM:
"BexTopsl B mpocTpaHcTBe"

88

O6o061matomee nopropenue 11
MOHSITUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CHCTeMaTH3alus 3HAaHU:




"BexTops! B mpocTpaHcTae”

89

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3alus 3HaHU:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEMaTH3allus 3HAHMIL:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reometpun 1011 xmaccos,
cucTeMaTu3alus 3HaHuH:
"[Mnomaay MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

92

O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kimaccos,
cHCTEMaTH3aInsI 3HAaHUH:
"[Inouiany NOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

93
94

HroroBasikoHTponbHaspadboTa

I/ITOFOBaHKOHTpOHBHaHp aborta

95

[ToBTOpeHme, 0600IIEHNE U
cucTeMaTu3alus 3HaHu|

96

Hcropus pasButus




CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pasBurus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus passurus

10 CTEpEOMETPUU KaK HAyKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

KoanposepsiemoropesyJbrara

7.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

I'eomerpus

OHepI/IpOBaTB IOHATHUAMU: TOUYKaA, IIpAMas, IMIOCKOCTh

7.2

7.3

7.4

[IpuMeHITh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX
IIpY pELIEHUH T€OMETPUUYECKUX 3aay

OmnepupoBatb HOHATHAMM: napaiebHOCTh U
NEePIEeHAUKYJIIPHOCTD NMPSAMBIX U INIOCKOCTEH
KnaccupunupoBars B3aMHOE pacloOKEHUE MPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE

7.5

OnepupoBaTh MNOHATHSAMM: JIBYTPaHHBIA yroj, TIpaHH
JBYTPaHHOI'O yIjla, peOpo JABYIpPaHHOrO yrja, JIMHEWHBIH
yroJl ABYTPaHHOIrO yrjia, IpagyCHas Mepa IBYI'PaHHOIO
yriaa

7.6

7.7

7.8

7.9

OnepupoBarh NOHATHSAMHM: MHOTOTPAaHHMK, BBIIYKIIBIA U
HEBBIITYKJIbII MHOTOTPAaHHHK, 3JIEMEHTBl MHOTOTPAaHHHKA,
IIPaBUJIbHBI MHOTOI'PaHHUK

PaCHOBHaBaTB OCHOBHBIC BHUbI MHOT OFpaHHI/IKOB
(mupamuja, mpuU3Ma, MPSAMOYTOJBHBIA MapaieNenumnes,
Ky0)

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBAHUS
JJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I (BBIHYKJ'IBIG nu HCBLIHYKJ'IBIG
MHOFOFpaHHI/IKI/I, HpaBI/IJILHLIe MHOT OrpaHHI/IKI/I, Hp}IMBIe u
HAKJIOHHBIC HpI/I3MBI, napannenennnezlbl)

OHCpI/IpOBaTI) MOHATHUAMU: CCKyIlasd IINIOCKOCTb, CCUCHUC
MHOT'OT'PpaHHUKOB

7.10

7.11

7.12

OOBSCHATD IIPUHIUIIBI IIOCTPOEHUS CEYECHMI
MHOTOTPaHHUKOB, UCIIOJIb3Ysl METO/I CJIEJIOB

CtpouTh ce4eHHs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB,
BBINOJIHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKU M3 PHCYHKOB
MPOCTHIX 00BEMHBIX (QUTYpP: BHJ CBEPXY, COOKY, CHU3Y

Pemrate 3amaun Ha HaXOXKACHHUE reOMCTPHUICCKUX BCIINYHH
10 06pa3uaM WX aJIroputMam, IMIIPUMCHASA U3BCCTHLIC
AHAIIUTUYCCKUC MCTOJAbI IpU PCIICHHUU CTAaHAAPTHBIX
MAaTeMaTHUYCCKUX 3aJa4 Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ




MEXIy ABYMsI TOUYKaMH, OT TOYKH 0 IPSIMOU, OT TOYKHUIO
IIJIOCKOCTH, MEXKY CKPEIMBAIOLIUMHUCS NPAMBIMUA

7.13

Pemate 3a1aun Ha Hax0XKJAEHUE TEOMETPUUYECKUX BEJIUUUH
o oOpa3laM WM aNropuTMaM, IPUMEHSISI H3BECTHBIC
AHAJIMTUYECKUE METOAbl NPU PELIEHUH CTaHIApPTHBIX
MAaTEMaTUYECKUX 3a7a4 Ha BBIYMCICHHUE VYIJIOB MEXIAY
CKPEUIMBAIOIIUMUCS  MPSMBIMU, MEXIy HpsAMOH U
IJIOCKOCTBIO, MEXKY IIJIOCKOCTAMMU, ABYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W IUIOHMIAAM  TOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, NUPaMUJA) C MPUMEHEHHEM
(dbopMys, BBIYHUCIATH COOTHOLICHHS MEXAY IUIOMIAISIMH
MIOBEPXHOCTEHN, 00bEMaMU OJOOHBIX MHOTOIPAHHUKOB

7.15

7.16

7.17

7.18

OnepupoBaTh NOHATHUSAMH: CUMMETPUS B IPOCTPAHCTBE,
LEHTP, OChb M IUIOCKOCTb CHUMMETPHUM, LEHTP, OCb H
TUIOCKOCTh CHMMETPHUHU (PUTYPBI

W3Bnekarb, mnpeoOpa3oBbIBaTh UM HHTEPIPETUPOBATH
MH(OPMALIUIO O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, npeJCTaBICHHYIO Ha YePTEKaX U PUCYHKAX

[lpumensaTs reomerpudeckue (GakTbl Ui PEIICHHUS
CTEPEOMETPUYECKUX 3aJay, MPeINoiIaraloluix HECKOJIBKO
[IaroB pEMICHUs, €CIM YCJIOBUS NPUMEHEHHs 3aJaHbl B
SABHOH (popme

[lpumeHATH TpOCTEWIIME TNPOrpaMMHBIE CPEICTBA U
AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI MPU pPEIICHUH
CTEpEOMETPUUECKUX 3a]au

7.19

[IpuBOIUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU
B MPUPOJIE U JKU3HU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUHU B HCKYCCTBE

7.20

[IpuMeHaTh  TIOMyYEHHBICE  3HAHUS  HA  MPAKTHKE:
aQHAIM3UPOBATh  pEANbHBIE CUTyalldd ©  TPUMEHATH
W3y4YEHHBIE TIOHATHUA B TMPOIECCE TOUCKA PEIICHUS
MaTeMaTUYECKU chopmynupoBaHHOM poOJIEMBI,
MOJIEJIMPOBATh PEANbHBIE CUTYyallud Ha A3BIKE T'€OMETPHH,
HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM
TeOMETPUUYECKUX TMOHATHH M TeopeM, ammapara anreOpsl,
peuaTh NPakTUUECKHUE 33/1a4H, CBSI3aHHBIE C HAX0XKIEHUEM
T€OMETPUYECKUX BEITUINH

11 KIIACC

Koanposepsiemoropesyabrara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHUS




6.1

6.2

OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl CPeIHEro
0011ero ooOpazoBaHus

I'eomerpus

OmnepupoBaTh NOHATUSAMM: LUINHAPUYECKAs! IOBEPXHOCTb,
oOpasyromye LWIMHIPUYECKON IOBEPXHOCTH, LMIUHID,
KOHHYECKas TOBEPXHOCTh, 0Opa3yrole KOHUYECKOi
MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
Pacrnio3HaBath Tena BpaieHus (LIMIMHIpP, KOHYC, chepa U
iap)

6.3

6.4

6.5

OOBACHATH CIIOCOOBI MTOTyYSHUS TEJ BPALLICHUS
KnaccuduuupoBars B3aMHOE pacHoiOXeHHE cepsl U
TUIOCKOCTH

OHepI/IpOBaTB IIOHATUAMMU: HlapOBOﬁ CCTMCHT, OCHOBAHHC
CCIrMCHTA, BBICOTA CCIMCHTA, HlapOBOﬁ CHOﬁ, OCHOBAaHHC
IapoBOro CJjios, BbICOTa IMapoBOIro CJjosd, mapOBoﬁ CCKTOp

6.6

Boruucisate 00bEMBI M TUIOHIAAM TOBEPXHOCTEH  Tel
BpAIICHHUS, TCOMETPUICCKUX TEJ C TPUMEHEHUEM (HOPMYIT

6.7

6.8

OnepupoBaTh HNOHATUSMHM: MHOTOI'PDAaHHHK, BIIMCAHHBIM B
cdepy u ommcaHHBIN OKoyO cepsl, cdepa, BIUCaHHAS B
MHOT'OI'paHHUK UJIK TCJIO BPAILLICHHUA

Brruncaars COOTHOIIIEHHUS MEXIy ILTOIAISIMHA
MMOBEPXHOCTEH U 00bEMAMH TIOIOOHBIX TEI

6.9

N3ob0paxaTth wu3y4aemble (QuUTypsl OT PYKH U C
IIPUMEHEHHUEM NIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

6.13

BbInonmHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB
MpOCThIX OOBEMHBIX (GUIYp: BHI CBEpXY, COOKYy, CHHU3Y;
CTPOUTH CEYEHUS TEJ BPALLCHUS

W3BnekaTb, MHTEPIPETUPOBaTH U  MPEeoOpPa3OBHIBATH
UHGOpPMALMI0O O MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKHUX
¢durypax, IpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKax
[IpumensTh reoMerpuueckue (GakThl A  peIIeHUs
CTEpEOMETPUYECKUX 3ajay, MPearosararliux HECKOIbKO
IIaroB PpeEIIeHUs, €ClIM YCIOBHMs NPUMEHEHHUs 3aJlaHbl B
SABHOH (popme

OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BBIHOJ'IHS[TI) JIeI\/’ICTBI/Iﬂ CJIOXKCHU BeKTOPOB, BbBIYHUTAHUA
BeKTopOB 58 YMHO)KGHI/ISI BeKTOpa Ha 4Yucilio, O6T)$ICH$ITI),
KaKHUMH CBOMCTBAMHU OHH 00J1a1ar0T

[IpuMeHITh TpaBWIIO MNapajUleNenuneaa MpHU CIOKCHUH
BEKTOPOB

OHGpHpOBaTI) MOHATHUAMU: JCKAPTOBbBI KOOPAWHATHI B




IIPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJIMWHATHI BEKTOPA, YTrOJl MEXKAY BEKTOpaMH,
CKaJspHOE TPOU3BEJCHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMILJIaHApHBIE BEKTOPBI

6.17

Haxomute cyMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpa Ha
4HCIIO, YTOJ MEXAY BEKTOPaMH, CKaJIIPHOE IPOU3BEICHHE,
packilagplBaTh  BEKTOp IO JABYM  HEKOJUIMHEAPHBIM
BEKTOpaM

6.18

6.19

6.20

3aznaBarh IJIOCKOCTh YPAaBHEHUEM B JIEKapTOBOI CUCTEME
KOOpJIUHAT

PemraTe HpOCTCfII.HH@ TCOMETPHUICCKUC 3aJa4uun Ha
IPUMEHCHUEC BEKTOPHO-KOOPANHATHOI'O METOAa

PemraTe 3aJa4yd Ha J0Ka3aTCJIbCTBO MAaTEMaTHYCCKHX
OTHOIICHUH U HaXO0XXIACHUEC I'COMCTPUUCCKUX BCIIMYHUH IIO
06pa3uaM WA aJIrOpUuTMaM, IMPpUMCHAA U3BCCTHBIC MCTO/IbI
IIpHu pCHICHUH CTAHAAPTHBIX MATCMATHYCCKHUX 3a1a4

6.21

[IpuMeHATH HpoCTEMIIME NIPOrpaMMHBIE CPEACTBA W
JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PEUICHUU
CTEpPEOMETPUYECKHX 33124

6.22

[IpuBOIUTE pPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU
B NPUPOJE M JKHU3HH, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUHU B HCKYCCTBE

6.23

[IpuMeHsATH  MOMy4YEHHbIE  3HAHUS  Ha  NPaKTHKE:
aHAJIM3UPOBATh pEAJbHBIE CUTyallUM M  IPUMEHATH
W3Y4YCHHbIE TIOHATHUS B TIPOLECCE TIOUCKA PEHICHUS
MaTE€MaTHYECKU c(hopMyJIMPOBAHHOMN po0JIeMBl,
MOJIETTUPOBATh peabHbIE CUTYallUU Ha S3bIKE T€OMETPUH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM
TeOMETPUUECKUX TMOHATUHA M TeopeM, ammapara ajireOpsl,
pelarh NpakTUYECKUE 3aJa4l, CBSI3aHHBIE C HAXOKIECHUEM
TFE€OMETPUUECKUX BEJIUUUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁaﬂeMeHTcouepma}mﬂ

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHe 06 aKCHOMATUYECKOM ITOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anmHOe pacrnookeHue MpsMbIX B IPOCTPAHCTBE: IEPECEKAIOINECS, TapAJUICIbHbIC
U CcKpemuBawomuecs mpsmble. [lapamienpHOCTh NpsSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: MApaJIENIbHBIE MpPSIMbIE B IMPOCTPAHCTBE, MapaLIEIbHOCTh TPEX
IPSIMBIX, TAPAIIIEIIBHOCTD MPSAMOM U IJIOCKOCTHU. Y TIIBICCOHANPABICHHBIMU CTOPOHAMH,
yroJl MeXy IpsIMbIMU B IIpocTpaHcTBe. [lapaiienbHOCTh MII0CKOCTEH: mapasienbHble
IUIOCKOCTH, CBOMCTBAa NapajuleibHBIX IIOcKocTeld. IIpocreiimme npocTpaHCTBEHHBIE
(Gurypsl Ha MJIOCKOCTU: TETPa’ap, KyO, Mapajuienenumnes, HoCTpPOeHUE CeUeHHH

7.3

7.4

IlepneHgUKyISIpHOCTE MNPSAMOM M IUIOCKOCTHU: IIEPIECHIUKYJISPHBIE IpPsSMBIE B
IIPOCTPAHCTBE, MPSAMbBIE NapAJJIEIbHBIE U NEPIECHIUKYISAPHBIE K IUIOCKOCTH, IMPHU3HAK
NEPIEHAUKYJIIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMa O IPSMOM NEpPIEHIUKYISIPHOU
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXY NPSAMON U INIOCKOCTBIO, JBYTPaHHBIN
yroJl, INHEHHBIM yrojl ABYTpaHHOro yria. [leprneHauKyisp 1 HaKIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 IJIOCKOCTH, MPOEKLus (pUrypsl Ha
IUIOCKOCTh. [lepneHInKyIsIpHOCTD MJIOCKOCTEM: NMPU3HAK MEPIEHIUKYIAPHOCTH ABYX
mrockocren. Teopema 0 TpEX nepreHIuKyIIsIpax

[ToHsiTHE MHOTrOTpaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIPAaHHHUKA, BBINYKIBIE U
HEBBINTYKJIbIE MHOTOIPDAaHHUKM, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yrosnbHas
npu3Ma, TpaHM U OCHOBaHMS MPHU3MBI, NpsMas M HAKJIOHHAs MpPU3MbI, OOKOBas W
II0JIHAs IOBEPXHOCTH Mpu3Mel. [lapamnenenunen, npsAMOyroiabHbli NapaielenuIe] 1
ero csoictBa. [Tupammpa: N-yronbHas nupamuaa, TpaHU U OCHOBAHME IMHUPaMMJIbI,
OOKOBasi M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, MpaBWIbHA U yceu€HHas NHpaMuja.
OnemMeHTbl Npu3Mbl M nupamuiabl. [IpaBwibHBIE MHOTOIpaHHUKU: IOHSTHE
IPaBWJIBHOTO MHOTOTPAaHHMKA, MpaBWIbHAasg MpU3Ma M MpaBWIbHAs MHpamMHIa,
IpaBUiIbHAS TPEYroibHas MUpaMHJia U MPaBUWIbHBINA TeTpasap, kyo. Ilpeacrasienue o
IIPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOACKa’aAp M uKocayapyrue CeueHus
IIPU3MBI ¥ TUPAMHU/IBI

7.5

CummeTpust B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DIJIEMEHTBICUMMETPUH B npamMuiax, napajulelIenune1ax,
[IPaBUIILHBIXMHOTOTPaHHUKAX

7.6

Bbruncnenre 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AuaroHanu, yriael. I[lnomans
OOKOBOI TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSAMOM MPU3MBI, IJI0Lab OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH NpsiMOi mpu3Mbl. [Imommans 60KOBOI MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHONW MUPAMHABI, TEOpPEMa O IUIOIIAJA YCEYEHHOM IMHPAMHUJIBI.




[onarneo606béMe. OOBEMITUPAMUIBI, TPHU3MBI

7.7

[TogoGubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXY IUIOMIASIMH TTOBEPXHOCTEH,
00BEMaMHU 1TOTOOHBIX TEI

11 KIIACC

Kox
6

6.1

IIpoBepsiemMbliidIeMeHTCOAePKAHUS
I'eomerpus

[HunuHaprdeckass MOBEPXHOCTh, 00pa3yromue IMUIMHAPUYECKON IMOBEPXHOCTH, OCh
IUJIUHIPUYECKOW TOBEpXHOCTH. L{umuHAp: OCHOBaHMS W OOKOBas MOBEPXHOCTD,
oOpasyromas 1 0Ch, TUIONIab OOKOBOW 1 MOJIHON TTOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yrone KOHMUYECKOM MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYECKOW ToBepXHOCTH. KOHyC: OCHOBaHWE W BEpIIMHA, O0pa3yromas H OCh,
wionaab OOKOBOM W TMOJHOM MOBEPXHOCTU. Y CEUEHHBIMKOHYC: OOpa3ymoollue H
BBICOTA, OCHOBaHHS U OOKOBAsITIOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, IHaMeTp, IJIOMIaas MOBEepXHOCTH chepbl. B3anmHoe
pacrionioskeHue chepsl M IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, Iuiomanb

cdepsl

6.4

6.5

N300paskeHue Tes BpalieHus Ha MIIOCKOCTH. Pa3BEépTkanmianHapa 1 KoHyca

KoMOunammu Ten BpaleHus ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIUCAHHBIM OKOJIO
cdepsl, cepa, BOUCaHHAS B MHOTOT'PaHHUK, WIH TEJIO BPALICHUS

6.6

[TonstTre 06 o0BEMe. OcHOBHBIC cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajiesienumnena U caeacTBus u3 Heé. OOBEMIMIMHIPA, KOHYCA.
O6béMirapa u miomaaschepsl

6.7

6.8

[Tono6usle Tena B npoctpaHcTBe. COOTHOMIEHUSI MEXAY IUIOMIAIIMUA TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss nMAMHApa (MapajuiebHO W TMEPHEHIUKYISPHO OCH), CEUEHHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BepIINHY), CeUeHUS 11apa

6.9

Bexktop Ha muiockoctTM M B mpocTpaHcTBe. ClOKEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4uCi0. PasimokeHue BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. IIpasuino nmapamnenenunena. Pemenne 3a1ay, CBA3aHHBIX C IPUMEHEHUEM
[IpaBUJI ICUCTBUN C BEKTOPaMHU

6.10

[IpsmoyronbpHasg cucremMa KOOpAWHAT B TMpoCTpaHCTBE. KoopaumHatel BeEKTOpA.
[Ipocreiimme 3amaun B KOOpJAMHATax. YTOd Mexay Bektopamu. CkanspHoe
MPOM3BEICHNE BEKTOPOB. BBIUMCICHHE YIIIOB MEXAY NPSIMBIMH W TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIIMETOANPUPEIEHUUTE€OMETPUUECKUX3a1a4




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

KoanposepsiemororpedoBanus

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM
pe3yJibTaTaM OCBOEHHUSI OCHOBHOII 00pa3oBaTe/IbHOI
NMPOrpamMMbl cpeHero 001ero 00pa3oBaHus

Bnagenue MerogamMu  10Ka3aTeNbCTB,  aIrOpUTMaMHU
peleHus 3a1a4; yMeHue popMyJIupoBaTh U ONEPUPOBATh
HNOHATUSIMU: OIIPECIICHUE, aKCUOMa, TEOPEMA, CIEACTBUE,
CBOMCTBO, MPHU3HAK, J0OKA3aTEIbCTBO, PABHOCUIIbHBIC
(GOopMyIUpPOBKY; IPUMEHATh UX; YMEHUE (HOPMYIHPOBATH
00paTHOE ¥ MPOTUBOIOJIOKHOE YTBEP)KJICHHUE, IPUBOIUTD
IpUMEpbl U  KOHTPIOPUMEpPHI, HCIOJIb30BaThb METO]
MaTEeMaTUYECKON HMHIYKLUH; MPOBOIUTH JI0Ka3aTEIbHBIC
paccyXJeHHUs TpuU  pelIeHHH  33Jad,  OLICHMBATh
JIOTUYECKYI0  IPABUJIBHOCTb  PAaCCY)XIEHUN; yMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOIMHOMXECTBO,
olnepauuy HaJ MHOXECTBAMM; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHOXXECTBEHHBIN  ammapar s  ONUCaHMS
pEAIBHBIX MPOLIECCOB U SBJIEHUI U IIPYU PELICHUU 3a/1a4, B
TOM 4YHUCJIE€ W3 JPYrHMX Y4eOHbIX IpPEAMETOB; yMEHHE
ONepUpOBATh MOHATHAMM: rpad, CBSA3HBIA Tpad, aepeso,
LUKJI, Tpad Ha IUIOCKOCTH; YMEHHUE 3aJ1aBaTh U OIUCHIBATH
rpadbl Pa3IUYHBIMM CHOCOOAMH; MCIIONB30BaTh Ipadbl

IIPU pEIIeHUH 3a]a4

YMmenue OIICpHUPOBATH MNMOHATUAMU: HATYPAJIbHOC YHUCIIO,
oejo€ 4uciio, CTCICHb C LEJIbIM II0Ka3aTcieM, KOPCHb
HaTypaHLHOﬁ CTCIICHHU, CTCIICHb C pPallMOHAJIbHBIM
IoKa3arejieM, CTCIICHb C JIEHCTBUTEIIHLHBIM IIOKa3aTcyieM,
JIOI‘apI/I(I)M qucia, CHUHYC, KOCHHYC )51 TAaHT'CHC
IMPOU3BOJIBHOT'O qucia, OCTaTOK 1o MOAYJIO,
panroOHaJIBHOC quciio, HppalOHAJILHOC quciio,
MHOXECTBa HaTypaJIbHBIX, OEJIbIX, paodrOHAJIIBHBIX,

JEeHCTBUTEIIbHBIX YUCCII; YMCHHUEC UCIIOJIb30BATh MMPU3HAKH




JICITUMOCTH, HAaUMEHBIINNA  OOIMMH  JEIUTENh U
HauMeHbIlee oOInee KpaTHoe, anropuT™M EBximmma mpu
peIIeHUN 3aja4; 3HaKOMCTBO c pazIUYHBIMHU
MO3UIIMOHHBIMU ~ CUCTEMaMHM  CYHCIICHMS;  YMEHHUE
BBITIOJIHSTh BBIUMCICHUE 3HAYCHUW W MpeoOpa3oBaHUs
BBIPKECHUI co CTEICHIMU i norapudmamu,
npeoOpa3oBaHusl  JPOOHO-PAIMOHATBHBIX  BBIPAKCHUH;
YMEHHUE OIEepUPOBATh MOHATHSIMU: TOCIEI0BATEIBHOCTD,
apupmMeTHIecKas nporpeccus, reoMeTpuyecKas
nporpeccusi, OSCKOHEYHO YOBIBAIOIIAs TE€OMETPUUYECKAs
Mporpeccusi; yMEHHE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B
TOM YHCJIE C IMOMOIIBI0 PEKYPPEHTHBIX (HOPMYIT; yMEHHE
OTICPUPOBATH MOHATHIMU: KOMILIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YMCiia, MOAYIb M apTyMEHT
KOMILUIEKCHOTO 4HClIa, (opMa 3amucu KOMIUICKCHBIX
gucen  (reoMeTpuyecKkas, TPUTOHOMETpUYECKass U
anrebpanyeckas); yMeTb MPOU3BOAUTH apHUPMETHUUECKUE
JEUCTBUSI C KOMIUICKCHBIMH  YHUCJIaMH; TPUBOJHTH
IPUMEPHI HCIIOIL30BaHUsA KOMIUIEKCHBIX  YHCEl;
ONepUpOBaTh MOHATHAMM: MaTpuua 2x2 u  3x3,
ONpPENCIUTEh  MATPHIbl, TI'C€OMETPUYECKHH  CMBICI

OTIPEIeTTUTEIS

YMeHue onepupoBaTh MOHSATHSMH:  PallMOHAJIBHBIC,
MppalyOHaJbHbIE, [0Ka3aTeIbHBIE, CTCIICHHBIE,
norapuMHUUECKUe, TPUTOHOMETPUYECKHUE YPAaBHEHHUS W
HEpPAaBEHCTBA, MX CHUCTEMBI; YMEHHME OIEPUPOBATH
MTOHSATUSIMH: TOXIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHUN W HEPABEHCTB, PABHOCWJIBHOCTH YpPABHEHHIA,
HEPAaBEHCTB M CHUCTEM; YMEHHE pElaTh YpPaBHEHUS,
HEPAaBEHCTBA M CHCTEMBI C TIOMOIIBIO  PA3JIMYHBIX
MPUEMOB; pellaTh YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
MapaMeTpoM; MPUMEHSTh YpPaBHEHHs, HEPABEHCTBA, HX
CHCTEMBI ISl PEIICHUSI MaTEMAaTUYECKUX 3a7a4 U 3a7a4 U3

pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (DYHKIHS, 4ETHOCTH




(GyHKLIMU, NEPUOAUYHOCTh (YHKLUHU, OTrPAHUYEHHOCTh
(GyHKINH, MOHOTOHHOCTH (DYHKLIUH, SKCTPEMYM (DYHKITHH,
HauOoJplllee M HAaUMEHbIEE 3HAYEHUs (QYHKUUU Ha
IPOMEXYTKE, HempepbiBHAsA  (YHKIHS, aACHMIITOTHI
rpapuka (QyHKUMU, TepBas W BTOpas MPOU3BOJHAs
(GyHKINU, TEOMETPUYECKHMH ¢  (HU3UYECKUH  CMBICIT
IPOM3BOJIHOM, IIEpBOOOpa3Has, ONpeaeEHHbI HHTErpal;
yYMEHHUE HaXOIUTh ACUMITOTHI Tpaduka GyHKINU; yMEHHE
BBIUUCIIAT  NPOU3BOAHBIE  CYMMBI,  IPOU3BEICHMS,
YaCTHOT'O ¥ KOMITO3UIMH (DYHKIMNA, HAXOIUTHh YpaBHEHHE
KacaTeabHOM K rpaduky (QYHKIUU;yMEHHE HAXOIUTh
NPOM3BOJHBIC  JJEMEHTapHBIX  (DYHKIMIA;  yMEHHE
UCMOJIb30BaTh  NPOM3BOJHYIO  JJIi  HCCIEJI0BaHMS
GyHKIMH, HaXoOuUTb HauWOOJbBIIME U  HAUMEHbIIUE
3Ha4YeHus1 (PyHKIMH; CTPOUTh IpaMKd MHOI'OWIEHOB C
HCTIOJIB30BAaHUEM amIapara MaTeMaTHYeCKOro aHalIH3a,
OPUMEHATh NPOU3BOJHYIO JUISl HAXOXKACHUS HAWIYUIIEro
pemieHnss B TPUKJIAIHBIX, B TOM 4YHCIE COIHMAJIbHO-
HSKOHOMHMUYECKUX U (u3MUecKUX 3aJadax; HaxOJUTh
wiomaad U 00BEMBI (HUTYp C TIOMOIIBIO HWHTETpalia;
HPUBOAUTH IIPUMEPBI MATEMAaTUUYECKOT0 MOJICIIUPOBAHUS C

OMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QYHKIHH,
oOpaTtHast (YHKIMS, KOMITO3UIUS (PYHKIMMA, JIHWHEHHAsS
GyHKIMSA, KBajgpaTuyHass  (QYHKIMS, paluoHaJIbHas
GyHKLUsA, CcTeneHHas (YHKIUS, TPUTOHOMETPUYECKHE
¢GyHKIIMM, OOpaTHblE TPUTOHOMETPUYECKHE (DYHKUUU,
nokaszatejabHas M Jorapugmuueckas (yHKIMHM; yMEHHE
CTpPOUTh TpauKH W3YYEHHBIX (YHKIHA, BBIIOIHSITH
npeoOpa3oBaHusi rpadukoB (QyHKIHMHA, HCIIOIB30BaTh
rpaduKy sl U3yYSHHS MTPOIECCOB M 3aBHCUMOCTEH, MpH
peLIeHUH 3a/1a4 U3 APYruX y4eOHBIX NMPeIMETOB U 3a/ad
U3 peabHON KHU3HH, BBIpaXaTh (OpMylIaMu 3aBUCUMOCTH
MEXy BEJTMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA M Ipaduku
GyHKIUH A5 pelieHusl ypaBHEHUN, HEPaBEHCTB U 33/1a4 C

napamMeTpamu; I/1306pa)i(aTB Ha KOOpI[I/IHaTHOﬁ IIIIOCKOCTH




MHOKE€CTBA PCIICHUM YpaBHEHUM, HEPABEHCTB U UX

CHUCTEM

YMeHue pemarb TeKCTOBBIEC 33/1a4l Pa3HbIX TUIOB (B TOM
qrclie Ha MPOIEHTHI, I0JIM U YacTH, Ha IBXKEHUE, paboTy,
CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH, 3aJla4l U3 00JIacTu
yIOpaBieHUS JMYHBIMM M CEMEWHbIMH (UHAHCAMHU);
COCTaBJISITh BBIPAKEHUSI, YPaBHEHHUs, HEPABEHCTBA U HX
CUCTEMBI 10 YCJIOBHIO 3aJlauM, MCCIEA0BATh MOJYyYEeHHOE
pellieHre U OIICHUWBATH IMPaBAONOJ00HOCTh PE3yJIbTATOB;
YMEHHE MOJEIIMPOBaTh pealbHbIE CUTyallMd Ha S3bIKE
MaTe€MaTWKH; COCTAaBJISATh  BBIPAKECHUS, YpaBHEHUS,
HEPAaBeHCTBA M HMX CHUCTEMBbl [0 YCJIOBHIO 3aJayd,
UCCJIEI0BATh IIOCTPOEHHBIE MOJEIN C HCIIOJIb30BaHUEM
anmapara anreOpbl, MHTEPIPETUPOBATH MOTYYCHHBIN

pe3ynbTaT

Ymenue ONEpUPOBATH MTOHATHUSIMH: cpeaHee
apudmernyeckoe, MeArana, HauOobllee U HaUMEHbIIee
3HA4YEHUs, pa3Max, AUCIEPCUs, CTAHJAPTHOE OTKJIOHEHUE
YHICJIOBOTO Habopa; yMEHUue U3BJICKATb,
WHTEPIPETHUPOBATh WH(GOPMAIUIO, TPEICTABICHHYIO B
Tabluiax, Ha JAuarpaMmax, rpadukax, OTpa)karollyko
CBOICTBA peaJIbHBIX MPOILIECCOB U SIBJICHUI; MPEICTABISATh
uH(MOpMAILIMI0O C TIOMOMIIbIO TalNWIl U JUarpamm;
WCCIIEIOBATh CTAaTUCTUYECKWE JaHHbIE, B TOM 4YHCIE C
MpPUMEHEHHEeM TpadUYecKuX METOJOB U DIEKTPOHHBIX
CpelICTB;  rpaduuecku  HCCIeAOBaTb  COBMECTHbBIE
HAOMIOJIEHUsI C TOMOIIBI0 JAWAarpaMM pacCeUBaHHS U

JIMHEWHOM perpeccuun

YMeHue onepupoBaTh NOHATHUAMHU: CIy4YallHBIA ONBIT U
ciIy4yaiiHOe COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS;
YMEHHME BBIYHUCIATH BEPOSATHOCTH C MCIOJIb30BAHUEM
rpauuecKux MEeTO0B; IPUMEHATH POPMYJIbI CIIOKEHHS U
YMHOXEHUS BEPOATHOCTEH, bopmyy MIOJIHOM
BepoATHOCTH, (opmyiny bepHymnn, xomMOuHaTOpHBIE
bakThl 1 (GOPMYINBI; OLEHWBATh BEPOSTHOCTH pPEaTbHbIX

cOOBITHI{; YMEHHE OINEPUPOBATH MOHATUSAMU: CllyyailHas




BEJINYHMHA, pacrnpeneneHie BEPOATHOCTEM,
MaTeMaTU4YecKoe OXUAaHUe, AUCHEPCHs U CTaHAapTHOE
OTKJIOHCHHE CIIy4aitHOM BCJINYMHEI, byHKIUA
pacrpeaeneHus u IUIOTHOCTHU PaBHOMEPHOTO,
M0Ka3aTeJIbHOTO U HOPMAJIbHOTO paclpe/iesIiCHUI; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHPENCIICHUM IS
peuieHusl 3aJad; 3HAKOMCTBO C TIOHSTHUSIMU: 3aKOH
OONBIIUX YHUCEN, METOJbl BBEIOOPOYHBIX HCCIICIOBAHUM;
YMEHHME TPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX YHCENl B MPUPOAHBIX U  OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEPUPOBATH MOHATUSIMU: COYETAHUE,
MEPECTAHOBKA, YUCJIO COYETAHUI, YHCIO NMEPECTAaHOBOK;
OounoM HpIOTOHA; yMeHHE NPUMEHATh KOMOMHATOPHBIE
(bakThl ¥ pacCyX ACHUS ISl PEIICHHUS 3a/ay; OLIEHUBATh
BEPOSATHOCTH peabHbIX COOBITHH; COCTaBIISITh
BEPOSITHOCTHYIO MOJIENTh u WHTEPIPETHUPOBATH

HOJ'Iy‘IGHHLIfI pe3yiibTat

10

VYMeHue onepupoBaTh INOHATHSAMM: TOYKa, MpAMasd,
IUIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYUHA yIJIa,
IJIOCKUM YTroJl, ABYTPAHHBIA YroJ, TPEXIPAHHBIA YTOJI,
CKpelllUBaloIIUecs  IMpsIMBIE, NapajuleJIbHOCTh U
NEPNEHIUKYJIAPHOCTh MPSMBIX U IUIOCKOCTEH, YyTroil
MEXY MPSIMBIMU, YIOJ MEXAY MPSIMOW M IJIOCKOCTBIO,
YroJl MEXIY IUIOCKOCTSIMH, PacCTOSHUE OT TOYKH [0
IJIOCKOCTH, PAcCTOSHUE MEXIY MNPSMbIMH, PacCTOSHUE
MEXNY IUIOCKOCTSIMHM; YMEHHME MHCIIONb30BaThb IIPH
pelieHnn  3ajad  U3yuyeHHble (aKTbl U TEOPEMBI
IUIAaHUMETPUH;, YMEHHUE OIIEHMBATh pa3Mepbl OOBEKTOB
OKpPY’KaroIIero MUpa; CTPOUTh MaTEMATUYECKUE MOJIEIH C
MIOMOUIbI0 T€OMETPUUYECKUX MOHATUI U BEINYMH, PEILIAThH

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

YMeHue ornepupoBaTh MNOHATHUAMM: IUIOWAAbL (QUIYpPHI,
00BEM ¢burypsi, MHOTOTpaHHUK, NPaBUIIbHBIN
MHOTOTpaHHUK, ceueHue MHOTOTpaHHHKa, KyO,
napajjieNienunen, nOpu3Ma, nupampaa, Qurypa u

MOBEPXHOCTh BpallleHus, HWIMHAP, KOHYC, wap, cdepa,




wiomaas cepsl, IJIOMAAb HOBEPXHOCTH IHUPAMHIB,
IIPU3MBI, KOHyca, LUJIUHAPA, 00BEM KyOa,
IPSMOYTOJBHOTO TapajUIeNIeHIIe/1a, MTUPAMUIbI, TPU3MBI,
IWIMHApPA, KOHyca, IIapa, pas3BEPTKA IOBEPXHOCTH,
CeYeHHsl KOHYCa W LWIMHIAPA, NapajulelbHBIE OCH WU
OCHOBaHMIO, CEYEHHUE IIapa, IJIOCKOCTb, KaCaOLIasiCcs
cepsl, HWIMHApPA, KOHYCAa;yMEHHE CTPOUTh CEUYECHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYDPHI U
IOBEPXHOCTU BpAIICHUS, UX CEYEHHUsS, B TOM 4YHCIE C
MIOMOIIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHE HPUMEHSTH
CBOMCTBA TEOMETPHYECKHX (UTYp, CaMOCTOSATEIHHO
dbopMynHpOBaTh  ONpeneNeHus: u3ydaemblx  (uryp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBAX W  NpPU3HAKAX
reOMETPHUECKUX (PUTYp, 000CHOBBIBATH WM ONPOBEPTaTh
UX; YMEHHE TPOBOIUTH KiIacCu(UKAIMIO QUIYp 10
pPa3NIMYHBIM  TPU3HAKaM, BBIOJIHATH  HEOOXOIMMBIE

JAOITIOJIHUTCIIbHBIC IIOCTPOCHHA
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YMeHue  onepupoBaTh  MOHATHSAMHU:  JBIDKEHHE B
IPOCTPAHCTBE, MapaUICIbHBIA TEepeHOC, CUMMETpHS Ha
IUIOCKOCTH ¥ B NIPOCTPAHCTBE, TIOBOPOT, MpeoOpazoBaHue
noao0usi, MOAOOHBIE (QUTYpBl; YMEHHE paclo3HaBaTh
paBHbIE U IMOJ0OHBIE (DUTYpBI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIOIb30BaTh T€OMETPHUYECKHE
OTHOLIEHWs] ~ NpPU  pPEUIeHHH  3a/1a4;  HaxOJUTb
TreOMETPUYECKNEe BEIMYMHBI (IUIMHA, YTOJ, IUIOUIAlb,
00BbEM) NpU peleHHH 3aJad U3 JPYruxX Yy4eOHbBIX
NPEMETOB M W3 PEATbHOW >KU3HU;YMEHHE BBIYHCISTH
reOMETPUUECKUE BEIWYMHBI (JJIMHA, Yroj, IUIOIIAb,
00BEM, TUIOIIAAb MOBEPXHOCTH), HCIIONB3YSI M3YYCHHBIC
(bopMyIbI U METO/BI, B TOM YHCIIE: TUIOMIA/Ib TOBEPXHOCTH
MUpaMHAIIBI, TPU3MBI, KOHYCA, IHJIHH/PA, TUTOmans chepsr,
00béM  Kyba, TOpPSAMOYrOJbHOTO  Mapajieenumnena,
MUpaMHTIBI, TIPU3MBI, NWIMHAPA, KOHYyCa, IIapa; YMEHHUeE

HAXOJIUTh OTHOIIEHHUE 00BbEMOB MOTIOOHBIX UTYP
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YMenue OIICpHUPOBATH INOHATUAMU: npsAMOYTroJibHas

CUCTEMA KOOpAWHAT, BEKTOpP, KOOPAMHATBI TOYKH,




KOOPJIMHATBl BEKTOpA, CyMMa BEKTOPOB, IPOMU3BEICHUE
BEKTOpa Ha YHCIO, pa3io)KEHHE BEKTOpa Mo 0Oasucy,
CKAJIIPHOE TPOM3BEICHHE, BEKTOPHOE IPOM3BEICHUE,
YroJa  MEXKIAy BEKTOpaMH; yMEHHE  HCIIOJIb30BaTh
BEKTOPHBIH M KOOPAMHATHBIA METOJ JJsl pEeLIeHUs
TeOMETPUYECKUX 3a/Jad M 3a1a4 JpYTuX Yy4eOHBIX

npeaMEToOB
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VYMeHue BbIOMpPATh MOIXOASIIMN METOX Ul PELICHMs
3a/1a4M; IOHUMAHUE 3HAYUMOCTH MAaTEMaTUKU B U3y4YEHUU
HOPUPOJHBIX M OOIIECTBEHHBIX IPOLECCOB WU SBICHMIA;
YMEHHUE PACIIO3HABaTh IIPOSBICHUE 3aKOHOB MAaTEMaTUKU
B UCKYCCTBE, YMEHHE IIPUBOJIUTH IIPUMEpBI
MaTE€MaTUYeCKUX OTKPBITHM POCCUMCKOM M MHUPOBOMU

MaTeMaTH4YeCKOM HAayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsiemMbliidjieMeHTCOAEPKAHUS
1 UYucia v BEIYUCICHHS
1.1 HarypanbsHbie 1 1iesbie yncia. [Ipu3sHaku AeTMMOCTH IEIIBbIX YHUCENT
12 Panonanbubie  uncia. OOBIKHOBEHHBIC M JICCSATUYHBIC JPOOM, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOU cTerneHu. JeHcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU
14 Cremenb ¢ 1enbiM  TokazaTeraeM. CTerneHb C  palMOHAJIBbHBIM I1OKA3aTelIeM.
' CaolicTBacTeneHU
15 CuHyCc, KOCHMHYC M TaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHblie U HaTypadbHbIE JOrapru(MbI
JlefictBuTenpHble  YHcna. ApuU(METHYECKHE ONepalud C JeHCTBUTEILHBIMU
1.7 yucnamu.  [IpuOMmKEHHBICBBIYNCIICHHS, TPABHJIAOKPYIJICHUS, NpPUKUAKA |
OLCHKAPE3yIbTaTaBbIYUCICHUI
1.8 [IpeobpazoBanneBBIpasKEHUI
1.9 KomrutekcHbIeuncIa
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI
2.2 HWpparmoHaisHbleypaBHEHHUS
2.3 TpuronomeTpuuecKkueypaBHEHUs
2.4 [TokazaTenbHbIE U JTOrapru(PMUIECKUCYPaBHEHUS
2.5 Llenbie 1 IPOOHO-paIMOHANIEHBIE HEPABEHCTBA
2.6 HppannoHanbHbleHEpaBEHCTBA
2.7 [TokazaTenbHbIE U JTOTapH(PMUIECKUCHEPaBEHCTBA
2.8 TpuroHoMeTpu4eCKNEHEPAaBEHCTBA
2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
210 VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C APAMETPAMHE
2.11 Marpuiia cuCTeMbl JIMHEWHBIX ypaBHEHHA. ONpe/IeuTellb MATPUIBI
3 OyHKIMH U TpaduKH




OyuHkius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkuuu. YétHbie 1 HeuéTHbIE QyHKUIUU. [leproanyeckueyHKITIHN
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKmm.
3.9 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbsl U MHUHUMYMBI GyHKIuH. Haubonbpliee um HauMeHbIee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CrenenHass GyHKIMS C HaTypalbHBIM M II€JBbIM IoOKa3aresneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢Qyaknuit. CpoiicTBa  (HyHKIHMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITociieq0BaTeNbHOCTH, CIIOCOOBI3aJaHUAIIOCIIE JOBATEIEHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. opmysa CI0XKHBIX TPOIIEHTOB
4 HavanamatemaTtnueckoroananusa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIC FM€eMEHTAPHBIX (YHKIIUN
[lpumeHneHne NPOM3BOAHOW K HCCIIEAOBAHUIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 KCTPEMYMBI. HaxoxneHnenan0o1p1ero u
HaMMEHBIIETO3HAYCHUA(DYHKITMHHAOTPE3KE
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmnucarenpbHAsSCTAaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 OUryphIHAIUIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEpXHOCTUBPALLIEHUS
7.5 KoopauHnats! 1 BEKTOPHI




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

I'eomeTpust, 10 — 11: Yueb. 115 001ieo0pa3oBaTesIbHBIX OpraHu3alnii : 6a30BbIi
u npodunbubiit ypoBHu / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiies u ap. — 8

m3a. — M. : IIpoceemenue, 2020.

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
N3yuenue reomerpuu B 10 — 11 kimaccax: Metoauueckue peKOMEHIAIUM K
yueOHuky. Kaura mist yautens./ C.M. Caaksn, B.®. bByty3oB. — M.:

[Ipocsemenne, 2010.

I'eometpus, 10 — 11 : Yueb. 115 0011eo0pa3oBat. yupexaeHul : 6a30BbIid U
npodui. ypouu / JI.C. Aranacsin, B.®. byry3os, C.b. Kagomies u ap. — 11 u3.

— M. : [Ipocsemenue, 2016.

banasu O.H. ['eomeTpusi: 3aaaun Ha TOTOBBIX YepTekax sl HoaArotToBke k EI'D:

10-11 xmaccel/D.H. banasn.- Pocros 1/[1: ®enukc, 2013.

3uB B.I'. 'eomerpus: nupaxktuyeckuii marepuan s 10 kmacca\ b.I'. 3uB.-M.:

[Ipocsemenne,2020.



EpmoBa A.Il. CamocTosTeIbHBIE M KOHTPOJIBHBIE Pa0OTHI IO TeoMeTpun i 10

kiacca. M.: Mnekca, 2013.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

Poccuticknii 06111e00pa3oBaTebHBINA TOPTAI

http://www.edu.ru/

http://www.school.edu.ru/

O¢unmanbHbpii ”HGOPMALIMOHHBIN TOPTal €IMHOIO FOCYAApPCTBEHHOTO
DK3aMEHa

http://www.ege.edu.ru/

NHpopManimoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B 00pa30BaHUH,

http://www.ict.edu.ru/

Cairt "llenarornueckad rianera"
http://planeta.tspu.ru
Caiit "Yuuremro.net"

http://uchitelu.net



“ITpurnamaem Ha Ypox.RU"

http://nayrok.ru/razrabotki/

YuuTENbCKUN OPTAI

http://www.uchportal.ru
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