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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCleyuBaeT BO3MOKHOCTh U3YUEHUS TUCHUTIIINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOyYarOIIMMUCS TOHSITUIHBIX OCHOB I'€OMETpPHUHU, TIPHU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUECKUX
3aJla4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypea «I'eomerpusdy Ha yriyoaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAIbHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHU T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW M JEHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(hECCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATh M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMya M yMEHHE HUX NPUMEHSTh, YMEHHUS JO0Ka3bIBaTh TEOPEMbl M HaXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tejla BpallCHUs, KOHCTPYHUPOBATb TI'€OMETPUYECKHUE
MOJENH;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH AKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH [0KA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX MW  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HABaTh MPOSBICHUS TEOMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema  BpameHus», «BekTopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgam oOydenus. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHON padoueit
POrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUITHAIBHBIM BOIIPOCAM O0yYarOIIUEeCs
oOpamaquch HEOJHOKpPAaTHO. OTO  TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKIIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIUXCsl, PACIIUPAS U YTTyOsis
e€, o0pa3yst MpPOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHumanuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCneyuTh yrayOJaeHHoe
M3y4YeHHUE TEOMETPUH KaK COCTaBIISAONICH yueOHoro npeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO H3YYEHUS MATEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHOro kypca «l['eomerpus» Ha yriayOaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJTIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapauielbHOCTB IPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIECIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIEIbHOTO MPOEKTUpOBaHUs. M300paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUTYyphl HA IUIOCKOCTH: TETpaj’Ap, Mapajulellenunen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHasnbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJIIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, NPaBWIbHAS TPEyrojbHas NUpamMuAa U MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH HPSIMOM MPU3MBI,
IUIOLIAJb OCHOBAHMM, TeOpeMa O OOKOBOW IOBEPXHOCTH MPSIMOMl IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpAas3lIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM ~ BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpPOU3BEJICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalmenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUIbl U KoHyca. OO0BEM I1apa U IIapOBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHUKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHON B MHOTOTPAHHUK WIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cucteMa KoopauHat B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwkenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHECHTpaJbHAsE CUMMETPHS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHCKoro oOmiecTBa (BbIOOpPHI, OMPOCHl U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSILEMY POCCHUHCKOW MAaTeMaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoja, chopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEACHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4yHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTHUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peann30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM0OOpa30BaHMIO HA MPOTSHKCHUM BCEU JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCeCKUX 3HAHWM JJIs pelieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW W OOIIECTBEHHOM  MPAKTUKH, ITOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJICTBOM TMO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN  MEXIYy MOHATUSAMH, (POpMyIUpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHYECKOTO 00bEKTa, SIBICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HMHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHMs], SCHO, TOYHO, T'PaMOTHO BBIpaXXaTh CBOK TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOI TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIIATh CBOU CYXACHUA C CYXIACHUAMHU APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBHIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTAaTOB, BIAICThH
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJICHHBIX OMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHAMBUIYaJTbHON
paboThl TpU pemIeHMH YYeOHBIX 3a4ad, MNPUHUMATh 1EJdb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paldoThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOCHCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPECOMETPUU U CICACTBUS U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXIY MNPsIMOM U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3AaHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUWA U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJIEKATh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJIYYCHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3YYCHHbIC MOHATUS B
npolecce IMOMCKAa peUIeHHs] MaTeMaTH4ecKH  c(opMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEOopeM, ammapara ajreOpbl, pemiarh MpPakKTUYECKHE 3aJauu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEIACTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJITHO OMEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IHJIWHIPUYIECKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI TMOTYYCHHSI TEJ BPALCHHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

CBOOOJIHO OIEpUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHALMSAMU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MOBEPXHOCTENH U 00bEMaMuU
ITOIO0OHBIX TEI;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4 HAa BBIYMCIICHUE YTJIOB MEXKY MPSIMBIMHU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBHXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB W TEJl BpaICHUS TPHU
MMapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEUEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHHS LMIMHIIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUEHHS KOHYca (TapajuiesibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

NPUMEHATh TEOMETPUYECKHE (aKThl AJS PELICHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
PUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOM dopme;

pelmarp 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHSATh N3YYCHHBIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B IMIPOlLIECCE IIOMCKAa  PEIICHHS
MaTeMaTUyecku  C(OPMYJIUPOBAHHOW  TPOONEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEITUYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM YacTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NpOrpaMmbl

BBenenue B crepeoMeTpuro

B3auMHoe pacnosioxkeHue npsMbIX B
IIPOCTPAHCTBE

[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

[lepnenuKyISIpPHOCTD MPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTIIIBl ¥ pacCcTOSHUSA
MHororpanHuku
BexkTops! B mpocTpaHcTBE

[ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

23

25

16

12

102

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchbl



11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Ne i/

AHanuTuyeckasi reOMeTpUs

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3alHs 3HAHWI

OO6bEM MHOrOrpaHHHUKA
Tena BpameHus

[Tnomany moBepXHOCTH U 0OBEMBI
KpPYIJIBIX TEl

JBro>xeHus
[ToBTOpEeHue, 06001IeHNE 1

cHCTeMaTHu3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoauuecTBO 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos
Ne ni/m Tema ypoka
Bcero KonTposbHble padoThl

OcHoBHbIE TIpaBUIIa U300pAKEHUS HA PUCYHKE
IJIOCKOCTH, MapaljIeNIbHBIX MPSIMBIX (OTPE3KOB), 1
CepeIuHBI OTpe3Ka

[TonsiTust crepeoMeTpun: TOUKa, psimas,

IJIOCKOCTb, MPOCTPAHCTBO. OCHOBHBIE MPABUIIA

M300paKeHHs Ha PUCYHKE TUIOCKOCTH, 1
napauieIbHBIX IPSIMBIX (OTPE3KOB), CEPEIHBI

OTpe3Ka

[ToHsATHS: TIEpeceKarorecs MIOCKOCTH,

nepeceKaroIuecs mpsiMasi v MiIoCKOCTh; 1
MOJYTIPOCTPAHCTBO

[ToHsATHS: IEpeceKarorecs MIOCKOCTH,

NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTH; 1
MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, U300pakKeHNE MPOCTEHIITIX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

BxonHast koHTpoJsibHAs paboTa 3a Kypc reOMeTpUu

7-9 K1accoB ! !
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIIEACTBUS U3 )

HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 1

HHUX



10

11

12

13

14

15

16

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIECICTBUS U3
HuX. CriocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEN B
npoctpancTBe. O003HAUEHUS TPSIMBIX U
IJIOCKOCTEN

N3o0paxeHune cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0paxkenue
[IEPECEUECHM S MOTYUEHHBIX IIJIOCKOCTEH.
PackpamBanue nocTpoeHHbIX CEUYEHUI pa3HBIMU
[IBETaMHU

N300paxeHne cedeHunit mupamubl, Kyoa v MpU3MblI,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
NepEeCeYCHM I MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue noCcTpOECHHBIX CEYCHUHN Pa3HBIMHU
[[BETaMHU

N300paxeHne ceyeHni MMpaMuibl, Kyoa U IPU3MBI,
KOTOpBIE NMPOXOAT yepe3 ux pédpa. M3o0paxenue
HIepeceveHUs! MOTYICHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
OBE€TaMH

N300paxeHne ceyeHn i MMpaMuIbl, Ky0a ¥ IPU3MBI,
KOTOpbIE NMPOXOAT yepe3 ux pédpa. M3o0paxenue
nepeceveHus! MOTYICHHBIX TNIOCKOCTEH.
PackpamrBanue NOCTpOEHHBIX CEYEHUIN Pa3HBIMHU
OBE€TaMH

Meron crnenoB A MOCTPOEHUS CEUYEHUI

Merton cinefoB AJisi TOCTpoeHus ceueHuil. CBoiicTBa
MEPECEUCHHI MPSAMBIX U MIIOCKOCTEN

Merton cnenoB ajist mocTpoeHus ceueHuid. CBoiCTBa
MEePECEUCHH I PSMBIX U TIIIOCKOCTEN
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[TocTpoenue ceuenuii B nupamuse, Kyoe 1o Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTEexKeH
" 3alMChb I1aroB IIOCTPOCHUA

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTexe
U 3aIUCh 111aroB IMOCTPOCHHUS

[TocTpoenue ceueHnii B nupamujie, Kyoe no Tpém
ToukaM Ha péopax. CozaHue BBIHOCHBIX YepTexel
U 3aIKCh I1aroB NOCTPOCHUS

[Toctpoenue ceuenuii B nupamujie, Kyoe no Tpém
ToukaM Ha péOpax. Co3aHue BEIHOCHBIX YepPTEKEH
U 3aIIUCh 111ar0B ITOCTPOECHUS

[ToBTOpenue manumerpun: Teopema o
IPONOPLUOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

IToBrOpenue mnanumerpuu: Teopema Menenas.
Pacuersl B ceueHUAX Ha BBIHOCHBIX YEPTEKAX.
Hctopus pa3BUTHS IIJITAHUMETPUU U CTEPEOMETPUH

KonrtponbHas padora "AKCHOMBI CTEPEOMETPUH.
Cevenns"

B3anmHoe pacrosioxkeHne npsiMbIX B IPOCTPAHCTBE.
CkpeuuBatoiuecs npsmele. [Ipusznaku
CKpeluBaroImuxcs npaMbix. [lapamnensHeie
IpsIMBIE B IPOCTPAHCTBE

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH
PSAMON NapaJIEIbHOW JAaHHON NPSIMOH,
IIPOXOJSIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE
Jexanien Ha TaHHoU npsimoit. JlemMma o
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NEPECCUCHNHU MApaJIJICIbHBIX ITPAMBIX IIJIOCKOCTBIO

[TapayuenpHOCTB Tpex NpsiMbIX. Teopema o Tpéx
napauleJIbHBIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPAMBIX

[TapamnensHoe npoexktupoBanue. OCHOBHBIE
CBOICTBaA NMapaJljIeIbHOTO IPOEKTUPOBAHUS.
N300pakeHne pa3HbIX GUTYp B MapajienTbHON
MPOEKIIUU

[enTpasibHast MPOEKIMA. YTOJI C COHANPABICHHBIMU
CTOpPOHAMU. YTOJ MEXIY IPSIMBIMU

3aauu Ha J0Ka3aTeNbCTBO U UCCIIEI0BaHHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM IPSIMBIX B
IIPOCTPAHCTBE

[TonsTus: Mnapaie;ibHOCTb HpHMOﬁ " IJIOCKOCTH B
MMPOCTPAHCTBE. HpI/I3HaK IMapaieJIbHOCTH HpHMOﬁ u
m1ockoct. CBOKCTBA napajieJIbHOCTH HpHMOﬁ n
INJIOCKOCTH

FGOMeTpI/ILIeCKI/Ie 3aJa4d Ha BBIYHMCICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHBIC C MAPaAJIJICIIbHOCTBIO
MIPSAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBEC

[TocTpoenue ceueHust, TPOXOAALIETO YEPE3 NaHHYIO
MPSIMYIO Ha YepPTeKe U NapauieTbHOro Ipyroi
npsiMoil. Pacu€r oTHOIIEHMIT

[TapannenpHas npoeKuys, IPUMEHEHUE IS
MOCTPOCHMS C€UEHUH Ky0a 1 napajienenunesa.
CBoiicTBa napayIeNIeNNUNENA U IPU3MBI

[TapamnenpHble m1ockocTy. [Ipu3Haku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN
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Teopema 0 mapajIeIbHOCTH U €TUHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIIEH Yepe3 TOUKY, HE
MPUHAISKALTYIO TAHHOU IJIOCKOCTH U CIIEJICTBUS
n3 Heé

CBolicTBa napauiesIbHBIX INIOCKOCTEH: O
NapasuieIbHOCTH MPSAMBIX IIEpEeCceUCHUs IPU
MEPECCUCHHH JIBYX MapalIeIbHBIX TIOCKOCTEN
TpeThen

CaolicTBa napasuiebHbIX MIOCKOCTEN: 00 OTpe3kax
NapajuieIbHbIX MPSAMBIX, 3aKITIOUEHHBIX MEXKIY
napajuieIbHbIMU IUIOCKOCTSAMM; O IIEPECCUCHUH
IPSIMOM C IBYMS IapaJuIeIbHBIMU IIJIOCKOCTAMU

[ToBTOpenue: TeopeMa Iludaropa Ha miI0cKOCTH

IIoBTOpEHME: TPUTOHOMETPUS IPSMOYTOJIBHOTO
TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesenunena. BeraucieHue JUIMH OTPE3KOB B
KyOe 1 IPsIMOYTOJIbHOM MapaljieenuIee

KonrtponsHas pabdora "[lapannenbHOCTh OPSIMBIX U
IUIOCKOCTEHN B MPOCTpaHCTBE"
[lepneHAUKYISIPHOCTD MIPSAMOM M TUNIOCKOCTH.
[Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U
IUIOCKOCTH

[lepnieHAUKYIAPHOCTD MPSMON U INIOCKOCTH.
[Ipu3Hak nepHneHANKYIIPHOCTH IPSIMON U
IUIOCKOCTH

TeopeMa 0 CyIlIeCTBOBAHUM U €IUHCTBEHHOCTH
IIPSIMOM, MPOXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
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NEPIEeHIUKYISIPHON K IIIOCKOCTH

IInockoCcTH U EPIEHIUKYIISAPHBIE UM IIPSIMBIE B
MHOI'OIPaHHHUKAX

IInockoCTH U EPIEHIUKYIISIPHBIE UM IIPSIMBIE B
MHOT'OI'PAaHHHUKAX

[lepniengukynsap u HakionHas. [loctpoenue
NEPIEeHIUKYIApa U3 TOYKU Ha MPAMYIO

Ilepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHANKYJIAPA U3 TOYKH HA MIPAMYIO

Teopema o Tpéx nepneHAUKyIspax (mpsmas u
oOpatHast)

Teopema o TpEX nepreHAUKYIsApax (Mpsmas u
obOparHas)

VYrois Mexay CKpeInBatOIUMUCS PSIMBIMU
ITouck nepneHUKyIAPHBIX IPSAMBIX C IIOMOLIBIO
NEPNEHAUKYIISIPHBIX INIOCKOCTEN

OpToroHanbHOe IPOEKTUPOBAHNE

[Toctpoenue ceueHnii Kyoa, mpu3Mbl, TPABUILHOM
MAPaMUJBI C TIOMOIIBK OPTOTOHAJIBHON IMPOEKIINU
[TocTpoenue ceuenuii kyda, mpu3Mbl, IPaBUIBHOM
MAPaMUJBI C TIOMOILBI OPTOTOHAJIBLHOMN IIPOEKIIUU
CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO
mockocTy. [limockocTu cumMMeTpuil B
MHOT'OI'PaHHHUKAX

[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IIJIOCKOCTH KaK CIEACTBUE CUMMETPUHU
IIpaBunbpHBIE MHOTOTpaHHUKU. Pacd€r paccTosHui
OT TOYKH 10 INIOCKOCTH
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[IpaBuibHBIE MHOTOTpaHHUKH. Pacdy€T paccTosinuii
OT TOYKH JI0 TNTIOCKOCTH

CnocoObl ONyCTUTh NEPIICHANKYISPBI: CAMMETPUS,
CABUT TOYKH I10 MApAIIIEIbHON NPIMOI

CnBur 1o HenapaJIeIbHOU NPSAMON, U3BMEHEHUE
paccToAHu

KonTponbhas pabota "[lepneHIuKynsipHOCTb
IPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe (B3aumHoe
PacroJIo)KeHUE NPSAMbIX U IUIOCKOCTEN B
npocTpaHcrTse)"

[ToBTOpEHME: Yron MeXAy NpsIMbIMU Ha INIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCHHYCOB

IToBTOpEHME: YIOJI MEXAY CKPELIUBAIOIINMUCS
IIPSAMBIMU B IIPOCTPAHCTBE

I'eomeTpryeckre METOAbI BBIYUCIICHUS yIila MEXIY
IIPSIMBIMU B MHOTOI'PAHHUKAX

JIByrpanssiii yrona. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOI'O yIjia

[TepnienqukynsapHele miockocTu. CBoiicTBa
B3aUMHO IEPIICHAUKYISPHBIX IIJIOCKOCTEN
[Ipu3Hak nepneHauKyIIpHOCTH IUIOCKOCTEN;
TeopeMa O IPSIMOY NIEPECEYCHHUS IBYX IIIIOCKOCTEN
NEePNEHAUKYIISIPHBIX TPEThEW IITIOCKOCTH
[TpsMoyronbHbIM napasienenunesn; Kyo;
WU3MEPEHHUs], CBOMCTBA MPAMOYTOIBHOTO
napajuleIenumne1a

Teopema o AMaroHaau NpsSMOYroJbHOTO
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napauicienuieaa u CICACTBUC U3 Heé

CrepeomeTpuyuecKkue 1 NpUKIaJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM IPSIMbIX
U TUIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIIUECS MTPSMBIE,
napajuiebHble TNIOCKOCTH B CTAHJAPTHBIX
MHOTOIPaHHHUKAX

[Tapa napasnienbHbIX IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXKTY
CKPELIUBAIOIIMMUCS IPSIMBIMH B TIPOCTHIX
CUTYaIUIX

PaccTositHre OT TOYKHU J10 TIIIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIOCKOCTH

Belunciienre paccTOSHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPAMBIMU C IIOMOIIBIO
NEPHEHANKYJIAPHON IIIOCKOCTH

TpéxrpaHHslil yroi, HEpaBeHCTBA JJIs TPEXTPaHHBIX
yrioB. Teopema I[ludaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO yria

DNeMeHTHI ChEePUIECKON TeOMETPHH:
reo/Ie3NUeCcKue JTMHAN Ha 3eMIie

Konrponsnas padora "Yrisl u paccTosHus"

Cucremaru3zanus 3HaHUK "MHOTOTpaHHUK U €T0
3J1€MEHTHI"

ITupamuga. Bunsl nupamua. [IpaBunsHas nupamuia

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBL.
IIpaBunpHas npuzma

[Ipamoii napauienenunesn, NpsiMOyroabHbIN
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napajuiejaenumnes, Kyo
Boinykinbie MHOrorpanHuku. Teopema Oiiepa

Beinykibsie MHOTOrpaHHUKU. Teopema Ditnepa.
[IpaBunbHBIE U MOTYNPABUIbHBIE MHOTOIPAHHUKHU

KoHnTtposnbhast pabora "MHororpaHHuKu"

[TonsiTve BEKTOpa Ha IJIOCKOCTH U B IPOCTPAHCTBE
CymMma BEKTOpOB

Pa3znocth BEKTOpOB

[IpaBuno napasmienenumnena

YMHOKEHUE BEKTOPA HA YUCIIO

Pasnosxenue BekTopa mo 6azucy Tpéx BEKTOPOB, HE
JeKalMX B OJIHOM MIIOCKOCTH

CKaJ'IHpHOG IMPOU3BCACHUC

Brluncnenue yria Mexy BEKTOpaMu B
IIPOCTPAHCTBE

[Tpocreiimue 3agaun ¢ BEKTOpaMu
[Ipocrerinue 3a7a4u ¢ BEKTOpaMu
[Tpocreiimue 3agaun ¢ BEKTOpaMu
[Ipocrerinue 3a7a4u ¢ BEKTOpaMu
O00011eHNEe U cUCTEMATH3AINS 3HAHUHI
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
HToroBast KOHTpoONbHAs paboTa
HtoroBast KoHTpoJibHAs paboTa

O00011eHHE U CUCTEMATU3ALNS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

o S S G G U U S G ey

102



11 KJIACC

Ne i/

10

11

12

Tema ypoka

IToBTOpenue Temsl "KoopauHatsl BEKTOpa Ha
IJIOCKOCTH U B IPOCTpaHCTBE"

[ToBTopenue Temsl "CKaysipHOE TPOU3BEICHUE
BEKTOPOB"

[ToBTOpeHue TeMbl "BeruncineHue yria Mexmy
BEKTOpaMH B IPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHHE IPSIMOH,
MPOXOJIAIIEH yepe3 ABE TOUKH"

YpaBHEHHE TIOCKOCTH, HOPMaJjlb, ypaBHEHUE

IJIOCKOCTHU B OTPE3KAX

YPaBHCHI/Ie IJIOCKOCTH, HOPpMAJIb, YPABHCHUC
IJIOCKOCTHU B OTPE3KaAX

BekropHoe npousBeneHue

JIuneliHbIe HEPABEHCTBA, JIMHEWHOE
IIpOrpaMMHUpPOBaHUE

JIuneliHbIe HEPABEHCTBA, JIMHEWHOE
IIpOrpaMMUpPOBAHUE

AHaJIUTHYECKHE METOJIbI pacuéTa yriia Mexa1y
MPSIMBIMU B MHOTOT'PAHHUKAX
AHaJIUTHYECKHE METOBI pacuéTa yriia Mexmuy

IJIOCKOCTAMHU B MHOT'OI'PaAaHHUKAX

dopmyiia pacCTOSIHUS OT TOUKHU 0 TUIOCKOCTH B
KOOpAUHATaxX

KoauuecTBO 4acoB

Bcero

KonTposbHbie padoThl
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HaxoxneHue paccTosiHUM OT TOYKH /10 TJIOCKOCTH B
KyOe

HaxoxneHue paccTosiHUM OT TOYKH /10 TJIOCKOCTH B
MPaBWJIbHON MHUpamMue

KonTponbaas pabota "AHanuruueckas reomeTpus’”
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

CeueHss MHOTOTPAHHUKOB: METO/T CJICJIOB

CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
TUTIOCKOCTH, ITePECEUSHUS MPSIMBIX U TUIOCKOCTEH
[TapannenbHbie TPSIMbIE U TNIOCKOCTHU:
napasuieIbHbIe CEUCHUS

[TapannenbHbIE TPSAMBIEC U IUNIOCKOCTH: PACUYET
OTHOUIIEHU

[TapannensHbIe MPSIMbIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
[leprieHqUKYNIApHBIE TPSIMbIE U TIOCKOCTHU:
CTaHJapTHbBIE Mapbl MEPHIEHAUKYISPHBIX
TUIOCKOCTEH U MPSIMBIX, CHMMETPUH
MHOTOTPaHHUKOB

[TeprieHIUKYIIIpHBIC TIPSIMBIC U TUTOCKOCTH: TeopeMa
0 TpeX MepIeHIUKYIsIpax

[TeprieHTUKYIISIPHBIC TIPSIMBIC U TUTOCKOCTH
BBIYMCJICHHSI JITHH B MHOTOTpaHHUKAX
[ToBTOpEHME: IO MHOTOYTOJIEHUKOB,
dbopMyITBI TS TTOIIAEH, COOOpaXkeHus To100us
[ToBTOpEHME: IUTOMAAN MHOTOYTOJILHUKOB,
dbopMyITBI TS TTOIIACH, COOOpaXKeHUs TT0100us
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[ToBTOpEHHE: TIONIAIH MHOTOYTOJIbHUKOB,
dbopMyITBI TSI TTOIIACH, COOOpaXKeHUs TT0100Us

[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIN
MOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOpaKeHUs
nmonoous

[Tmomaan ceyeHnii MHOrOrpaHHUKOB: TIOIIAAN
MOBEPXHOCTEH, pa3pe3aHusi Ha 4YacTH, COOOpaKeHUS
nmonoous

Kontponbnas padota "[loBTOpenue:
MHOTOI'PAaHHUKHU, CEYCHUS] MHOTOI'PaHHUKOB"
O061éM Tena. O0beM MPSIMOYTOIBHOTO
napasuieNienumneia

3amaun 00 yaABOCHUH Ky0a, 0 KBajpaType Ky0a; o
TPHUCEKIUH yTiia

CrepeomMeTrpuueckre 3aJauu, CBSI3aHHbIE C 00bEMOM
IPsIMOYTOJIBHOTO Tapajuiesenumnena

[Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYUCICHUEM
00BEMa MPSIMOYTOIBHOTO MapaljieNenuneaa

O0BEM IpSAMON TPU3MBI

CrepeomeTpuuecKue 3aJ1auu, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB TIPSIMOM MPU3MBI
[TpuknanHbie 3a1a4n, CBI3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI

Brraucienie 0065EMOB TEJI C IIOMOIIBIO
onpenenéHHoro uaTerpaia. O6bEéM HaKIOHHON
MIPU3MBI

Brruncienne 005EMOB TeJ ¢ TOMOIIIBIO
onpenenéHHoro uuaTerpanga. OobEM mupaMu bl
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52

53

54

®opmyna o6bpéMma nupamusl. OTHOIIEHHE 00BEMOB
OUpaMUJI ¢ OOIIUM YTIIOM

®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB
MUpPaMUJl C OOIIKUM YTIIOM

CrepeomeTpuyeckue 3a/1auu, CBI3aHHbIC C
00bEMaMH HAKJIIOHHOW MTPU3MBI

CrepeoMeTprYECKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI

[Tpuknagueie 3agaun 1mo Teme "OO0bEMEBI TEN",
CBSI3aHHBIE C 00BEMOM HAKJIOHHOW MPU3MBI

[Tpuxnanueie 3anaun no reme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

[Ipumenenne 00bEMOB. BerunciaeHue paccTosHus
JI0 TIIIOCKOCTH

Konrtponsnas padora "O6bEM MHOrOrpaHHuka"

[{unuHpryeckas MoBEPXHOCTb, 00pa3yoIne
HATUHIPUYECKON MTOBEPXHOCTH

Humuuap. [psamon xpyroson nunuuap. Ilnomans
MIOBEPXHOCTU LUIUHIPA

Konnueckasi moBepxXHOCTh, 00pa3yromme
KOHHYECKOU rmoBepxHocTh. Konyc

CeueHne KOHYycCa INIOCKOCTBIO, TApAJIIETbHON
MJIOCKOCTH OCHOBAaHMS

VYceuénnslii konyc. M300paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomaas 60KOBOI MOBEPXHOCTH H ITOJTHOM
MOBEPXHOCTH KOHYCa

[Tnomane 60KOBOM MOBEPXHOCTH U MOJTHON
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IMOBCPXHOCTHU KOHYCaA

CrepeoMeTpuuecKkue 3aJa4l Ha J0Ka3aTeIbCTBO U
BBIUHCJICHHE, TOCTPOCHUEM CEUCHUN LIUIMHIIPA,
KOHYca

CrepeomeTpHuyecKue 3aJaui Ha JOKa3aTelbCTBO U
BBIYUCJICHUC, IIOCTPOCHUEM ceueHuu nuiIvHapa,
KOHYCa

HpI/IKJIaZ[HBIe 3aa4u, CBA3aHHBIC C HUIIMHAPOM
[TpuknaaHbIe 3324, CBSI3aHHBIC C [IUJIHHIPOM
Cdepa u map

[epeceuenue cdepbl U 1apa ¢ IIOCKOCThIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua u
n300pakeHue mapa

[Tepeceuenwue cdepsl U mapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepsl miockoctero. Bua u
n300pakeHue mapa

VpaBuenue chepsl. [Inomans chepsl u e€ yacteit
Cummertpus chepsl U mapa

CrepeomeTpHyecKre 3aaui Ha JOKa3aTelbCTBO U

BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit U mapom,
MOCTPOEHUEM MX CEUCHUH TIIOCKOCThIO

CrepeomeTpruecKue 3aJa4u Ha I0Ka3aTENbCTBO U
BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit u mapom,
MOCTPOEHUEM MX CEUEHUH TIIOCKOCTHIO

[Tpuknaanble 3aauu, CBA3aHHbIE cO chepoil u
1apoM

[ToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH,
BBIYUCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE 10100
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Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U
MHOI'OIrpaHHUKOB

3agauu o Teme "Tena 1 MOBEpXHOCTH BpaleHus"
3anauu o reme "Tena U MOBEpXHOCTH BpalieHus"

KoHnTtposnbHast padota "Tena u moBepxHOCTH
BpaieHus"

O0béMm muHIpa. Teopema 06 00bEME TPSAMOTO
UIHH]IPA

Brruncnenue 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uuaterpaiga. OobpéM KoHyca

[Tnomanu 60KOBOH U MOTHON MOBEPXHOCTH KOHYCA

CrepeoMeTpHUueCcKUe 3aJa4l, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIMHAPA, KOHYCA

[Tpuxnanueie 3anaqn no reme "OOBEMBI U TUIOIIAIN
noBepXHOCTEN Ten"

O0nEM mrapa u mapoBoro cekropa. Teopema 00
00Bvéme mapa. [Tnomans chepsi.
CrepeoMeTpHUuecKUe 3a]a41, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB I1apa, IapOBOTO CETMEHTa
U I1apOBOT0 CEKTOpa

[Tpuknagueie 3agaun o Teme "OO0BEMEBI TEN",
CBsI3aHHBIE C 00BEMOM I1apa U TIIOMIAIBI0 Cephl.
COOTHOILIEHUS MKy TUIONIAAsIMU TTOBEPXHOCTEN U
00BEéMaMH TOJOOHBIX TEI

[TomoGHBIe Tena B mpocTpaHcTBe. M3mMeHeHne
00béma npu mogoouu. CrepeoMeTpuUuecKue 3a1auH,
CBSI3aHHBIE C BHIUMCIIEHUEM OOBEMOB Tel U
IJIOLIAeH TOBEPXHOCTEN
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Kontposnbnast padota "Inomaay moBepXHOCTH U
00BEMBI KpyTJbIX TET"

JBuxenus npoctpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO (puryp. OOmue cBoiicTBa
IBIDKECHUH

Buael n1BukeHMit: napauielIbHbIN NEPEHOC,
LEHTPAJIbHASI CHMMETPUS, 3€pKajbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSIMOiL

[IpeoOpazoBanus nopodus. [Ipsamas u chepa
Ditnepa

['eomeTpuyeckue 3aauu Ha MPUMEHEHHUE JIBUYKEHUS
KonTponbras padora "BekTopsl B mpocTpancTse"

O6o06matoiee moBTopeHue 11 MOHATHI B METOI0B
Kypca reomerpun 10—11 kmaccoB, cucremaTuzanus
3HaHuii: "[lapanienbHOCTh IPSIMBIX U IUIOCKOCTEN B
npocTtpaHcTse"

O6o6maromiee nopropenue 11 mOHATHII 1 METOIOB
Kypca reomerpun 10—11 kmaccoB, cucremaTu3anus
3HaHM: "BekTopsl B mpocTpaHcTBE"

O6o6mmaromiee nopropenue 11 moHSATHI U METOJIOB
Kypca reomerpun 10—11 knmaccoB, cucremaTuzanus
3HaHM: "BekTopsl B mpocTpaHcTBE"

O6o06matomee moBTopeHue 11 MOHITHIT B METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuszanus
3HaHui: "O6beM MHOrOrpaHHuka"
O6o06matomiee moBTopeHue 11 mMOHITHIT 1 METOI0B
Kypca reomerpun 10—11 knaccoB, cucremaTuszanus
3HaHui: "O0beM MHOTOTpaHHHUKA"
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O6o06matomee moBTopeHue 11 MOHATHIT B METOI0B
Kypca reomerpun 10—11 kaccoB, cucremaTuzanus
3Hanui: "Ilnomaay noBepxHoCcTH 1 00BEMBI
KpYIJIbIX Ten"

O6o06matomiee moBTopeHue 11 MOHIATHII 1 METOZI0B
Kypca reomerpuu 10—11 kinaccoB, cucremaTuzanus
3Hanuil: "Ilnomany noBepxHoCTH 1 00BEMBI
KpYyIJbIX Ted"

HrtoroBast KOHTpOJIBbHAS paboTa
Htorosast KOHTpoJIbHAs paboTa

[ToBTOpEHKE, 0000IIEHUE U CUCTEMATHU3 AL
3HAaHUU

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUMI

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ec
POJIb B Pa3BUTHU COBPEMECHHBIX NWHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKU U ee
POJib B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

I/ICTOpI/I}I Pa3BUTHA CTCPCOMETPHUUN KaK HAYKH U eé
POJib B pa3BUTHHU COBPEMCHHBIX NWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€



POJib B pa3BUTHHU COBPEMCHHEBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€
102 POJIb B Pa3BUTUM COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOT Ul

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOI1
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

I'eomerpus
OnepupoBaTh NOHATUAMH: TOUKA, IPsAMasi, IIIOCKOCTh

IIpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HHUX IPU PELICHUU
r€OMETPUYECKUX 3a]1a4

OHepI/IPOBaTL MNOHATHUAMU: TMAPAJUICIIBHOCTD W ICPIHCHAUKYISPHOCTDH
MpsAMBIX U MJIOCKOCTEeM

KrnaccudunupoBaTh B3aUMHOE PACIOJOKEHUE MPSAMBIX W TUIOCKOCTEH B
MPOCTPAHCTBE

OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJi, TpaHU JABYI'PAHHOIO YIJIa,
pedpo IBYTpaHHOrO yIJia, JIMHEWHBIM yroa ABYTPAaHHOrO yIJa, rpajgycHas
Mepa JIBYTPaHHOTIO yria

OnepupoBaTb NOHATHAMU: MHOTOIPAHHUK, BBINYKJIBIA W HEBBITYKJIBII
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHMKOB (IMpamuaa, MpU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)

KnaccupunupoBate  MHOTOIpaHHUKM,  BbBIOMpas ~ OCHOBaHUSA s
KJIacCU(UKaUHU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE PU3MBI, NTapalieIenuIeabl)

OHepI/IpOBaTL MOHATHUAMUA: CEKYIas IIIOCKOCTh, CCHCHNEC MHOTOTPAHHHUKOB

OOBACHATD MPUHIHUIIBI ITOCTPOCHUA CEUeHUM MHOTI'OIrPpaHHUKOB, UCIIOJIb3Yys
METOA CICOA0B

Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJIHATh
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/] CBEpXY, COOKY, CHU3Y

Pemarn 3ala4yi Ha HAXOXKACHUC TCOMCTPHUYCCKUX BCIUYHUH IIO 06pa3uaM
HIIN aJIropuTMaM, HOPHUMCEHAA HW3BCCTHBIC AHAIUTHUYCCKUE METOJIbI IIpU
pPEIICHUN CTaHOApPTHBIX MATEMAaTHYCCKUX 3aaa4 Ha BBIYHCIICHHUEC
paCCTOSIHI/Ifl MCXKAY ABYMs TOYKaMH, OT TOYKH OO HpﬂMOfI, OT TOYKHIO
IJIOCKOCTH, MEKAY CKPCHIUBAOIHUMHUCA ITPAMBIMU

Pemarp 3amaun Ha HaXOXXICHHE T€OMETPUYECKUX BEIMYWH IO oOpas3iam
WIK alrOpUTMaM, MPHUMEHSSI H3BECTHbIE aHAJIUTUYECKHE METOIbl TpHU
peIIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSAMOW U IUIOCKOCTBIO,
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7.16

7.18

7.19

7.20

11 KUIACC

Kon
NPoBePSIeMOro
pe3yjabTara

6

6.1

6.2
6.3
6.4

6.5

6.6

MEXIY IUIOCKOCTSIMHU, JBYTPaHHBIX YIJIOB

Berancnare 00bEMBI U TUIOMAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamMuia) ¢ NpUMEHEHUEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX MHOTOI'PaHHUKOB

OHCpHpOBaTB IOHATHUAMHA: CUMMECTPHA B IPOCTPAHCTBE, HLECHTP, OChb H
IIJIOCKOCTh CUMMETPHUHU, HEHTP, OCh U IIJIIOCKOCTE CUMMETPUHU (bI/Il"ypI)I

W3Bnekarb, mnpeoOpa3oBbIBATh W HMHTEPIPETUPOBATh WH(POPMAIUIO O
MPOCTPAHCTBEHHBIX TeOMETpUYecKuX (uUrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKAX

[TpumensTh reoMeTpudeckue (akKThl I PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEAIOJIaralolX HECKOJBKO INAaroB pEIICHUS, €CIU YCIOBUS
NPUMEHEHHS 33J]aHbI B SBHOH (opme

[IpumensT mpocTeilllie MpPOrpaMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4

HpI/IBO,Z[I/ITB IMPpUMCPbI MATCMATHYCCKHUX SaKOHOMepHOCTCﬁ B IIpUpoac Hu
JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATh MOJIyYEHHBIE 3HAHWS HA NMPAKTHKE: aHAJU3UPOBATh peajibHbIC
CUTYyallUH ¥ PUMEHSITh U3YUYEHHBIC MMOHATHUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTHYeCKu CPOPMYITUPOBAHHON MPOOIEMBI, MOACIUPOBATh PEATbHBIC
CATyallUM Ha S3bIKE TE€OMETPHUM, HCCIEAOBATH IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUH U TEopeM, ammapaTa anreOpsl,
pemarb  MPAaKTUYECKUWE  3aJaud,  CBS3aHHBIE C  HAXOXKICHUEM
F€OMETPUYECKUX BEJIUYUH

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero od0pa3oBanust

I'eomerpus

OnepupoBaTh NOHATHAMM: IMJIUHJIPHYECKass MOBEPXHOCTh, 0Opa3yrolye
LWIMHJIPUYECKON TOBEPXHOCTH, IWIMHJP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh

Pacnio3naBate Tena BpamieHus (MUIUHIP, KOHYC, cdepa H map)
OOBSICHATDH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH

OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
CErMEeHTa, IIApOBOM CIIOI, OCHOBAHME IIAPOBOTO CJOS, BHICOTA IIAPOBOIO
CJI051, IIIAPOBOM CEKTOP

Bbrancnsate 00bEMBI M IUIOMIANM  TMOBEPXHOCTEH Tell  BpalleHUs,



6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

TreOMETPHUYECKUX TeJI C MPUMEHEHUEM (hopMyIt

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIIMCAaHHBIH B chepy u
OMHCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

N300paxkaTh u3y4aemble (QUTypbl OT PYKH M C NPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BHJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYEHHUS Tel
BpalIeHUs

W3BnekaTb, HWHTEPHPETUPOBATH M IpeoOpa3oBbIBaTh WH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
4epTekKax U pUCYHKAX

[IpumensiTb reomeTpuueckre (QaxKThl UIsl PEHICHHUs] CTEPEOMETPHYECKHX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KCHI/UI BCKTOpa Ha 4YucCIio, O6”I)$ICH$[TI), KaKuUMH CBOI\/JICTBaMI/I OHU
o0azaoT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

OnepupoBaTb MOHATUSIMHU: JEKApTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YroJI
MEXIy BEKTOpaMH, CKaJIsIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE H
KOMIUTAHAPHBIE BEKTOPBI

Haxomute cymMMy BEKTOPOB M IIPOM3BEICHHME BEKTOpAa HA 4YMCIIO, YIOJl
MEXIY BEKTOPAMHM, CKaJSIPHOE IIPOMU3BEICHUE, PACKIAABIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3azaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
Pemate mpocreiinme reoMeTpUYECKHE 3a/1a4yd Ha NMPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METOJA

Pemate 3amauM Ha J0Ka3aTeabCTBO MAaTEMaTUYECKHUX OTHOIICHWM U
HaXO0XJ/IEHWE TeOMETPUUYECKUX BEJIUYMH MO 00pa3liaM WM alropuTMaMm,
NPUMEHSIS  U3BECTHbIE  METOAbl  MpPU  PEIIEHUH  CTaHIApTHBIX
MaTeMaTUYeCKHX 3a/1a4

IIpumeHsTh mpOCTEHIIME TNPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3aa4
ITpuBoaUTE HpUMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B NpUpOJE U

JKU3HHU, paCliO3HABaTh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHsTh MONydYeHHbIe 3HAHUS Ha MPaKTHKE: aHAJIW3UPOBaTh pealbHbIE



CUTYyallMM U MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku copMyIUPOBAHHOI MPOOJIEMbI, MOJEINPOBATh peajbHbIe
CUTyalldd Ha S3bIK€ TEOMETPHUH, HCCIEJ0BaTh MOCTPOCHHBIE MOJENIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pelmiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC
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7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3aumHO€ pacnoiokeHne NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, IapPAJUICIbHBIE
U CKpelmuBarouiyecs npsmble. IlapaienpHOCTP MHPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUleJdbHBIX IUlocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenunen,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKyJDIpHOCTI) Hp?[MOfI N IUJIOCKOCTU: TNCPHCHAWUKYIISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapaJlJIebHbIE U MEPIEHIUKYISPHBIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH MPAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEeHIUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOI MEXKIY NPSIMOU U MJIOCKOCTBIO, IBYTPAHHBII
YTOJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHHE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX mepreHIuKyIsipax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHuKa. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHWS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunesn, npssMOyroibHbIN Mapajesnenumnes] u
ero cporcrtBa. [Iupammpa: n-yroyipHas NUpaMuaa, TPAHW W OCHOBAHHWE IMHPAMUBI,
OOKOBas M TOJHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YCEUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IIOHATHE
IIPaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAs MpU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUIbHAs TPEYTroJbHAs MUpaMHJIa U MPaBWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
DJIEMEHTHI CUMMCTpPUU B nupaMmuaax, napauiejicnmIcaax, MMpaBUJIbHBIX
MHOTI'OIrpaHHUKax

Bbruncnenue »1€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOW MOBEPXHOCTH M IOJTHOU MMOBEPXHOCTH MPSMOM MPU3MBI, TIOMIAh OCHOBAHHH,



7.7

TeopeMa 0 OOKOBO MOBEPXHOCTH MpsAMOi Tpu3Mbl. [1no1maas O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpEMa O IUIOIIAAN YCEUYEHHOM IUPAMHULBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY IUIOMAASIMHU MOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC
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6.10

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON TMOBEepXHOCTH. LlunuHap: OCHOBaHUS M OOKOBas MOBEPXHOCTH,
00pa3yromias ¥ OCkh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHHYECKOM TOBEPXHOCTH, OCh U BEPILKHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Codepa u map: HeHTp, paguyc, TUaMeTp, IUIOMaab ITIOBEpXHOCTH cephl. B3anmuoe
pacrnonoxxeHne cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomans
cepsl

N300pakeHue Te BpallleHns Ha IUTOCKOCTH. Pa3BépTka IUIMHIpa ¥ KOHyca
KomOuHaimu Ten BpamieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIIMCAHHBIA OKOJIO
cdepsl, chepa, BcaHHass B MHOTOTPAHHUK, HITH TEJIO BPAIICHHS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunesa u cieacTsus u3 He€. O0BbEM IUIMHIPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIaIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenunss nuIMHApa (MapajuleIbHO W MEPHEHIUKYISIPHO OCH), CEYEHMs KOHYca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B mnpocTpaHcTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenumnena. Pemenue 3aaad, CBI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHas cucTteMa KOOpAWMHAT B IpocTpaHcTBe. KoopawHATel BEKTOpA.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroia Mexay Bektopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BpIUMCICHUE YIIIOB MEXKAY NPSIMBIMU M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4



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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBAaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
aKcuoma, TeopeMa, CIEACTBHE, CBOICTBO, NpPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3aaa4, OUCHUBATDH
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOXKCCTBAMMU,
YMEHUE  UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd peajlbHBIX MPOUCCCOB U SIBJIEHUU U Ipu peuICHUU 3aJiad, B TOM
qHclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBAThH MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATYpajJbHOE YHCIIO, ILEI0e YHCIIO,
CTETIEHb C IIeJIbIM MOoKa3aTeNneM, KOpeHb HaTypajJbHON CTENEeHH, CTEIEeHb C
palMOHATFHBIM TTOKa3aTelleM, CTETeHb C JEHCTBUTENBHBIM MOKA3aTeseM,
JorapuM dYHCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PAlMOHAJIBHOE YHCIO, HPPAlMOHAJIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JSTUMOCTH, HAUMEHBIINH 00t
JeNuTeNlh W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAaKOMCTBO C Pa3IMYHBIMU MO3MLIHMOHHBIMH CHCTEMaMU
CUHCIICHUS; yMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUSCHHUH U IpeoOpa3oBaHuUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pAallMOHAIBHBIX ~ BBIP@KCHHWH;  yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, TreoOMCTPpHUYCCKaA



mporpeccusi, OECKOHEYHO YOBIBaloOmas TreoMEeTpUUYecKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO ~ 4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh aApU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, onpeneiauTelb  MaTpUIIbL,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paBOBaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIfI, HEpPaBCHCTB W CUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCEPABCHCTBA W CHCTCMbBI C TIApaMCTPOM; TIPHUMCHAIATH
YpaBHCHHUA, HEPABCHCTBA, MX CHCTCMbI IJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMS, aCUMITOTHI Ipaduka
¢GbyHKIMU, TIepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
MHTETpal; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKIUHU; yMEHHE
BBIUMCIATh  NPOU3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE MHCIIONb30BaTh MPOU3BOAHYIO [UIA HCCIEA0BaHUS (DYHKIIHIA,
HaXOJUTh HAWOOJbIINE M HAUMEHbIIHWE 3HA4YeHUs (QYHKIHH; CTPOUTh
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHamu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-’KOHOMHUYECKUX H

(bU3MYEeCKUX 3a/lavax; HAaXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO



HHTErpaaa; HNpUBOAUTHE HNPUMEPbBI MATEMATHUYCCKOIO MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMS (DYHKUWH, JTUHEWHas QYHKIHS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTeabHAs M
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBIIOJHATH  TIpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKku (YHKUMH Ui peIleHHs] ypaBHEHHI,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yAbTaTOB, YMEHHE MOJEIUPOBATH
pealbHBIE CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAaHWEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMmeThdeckoe, MeanaHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaInio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIATh
uHpOpMaIMi0O C TOMOMIBID TabJWIl W JWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpaduuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

HaOJIOICHNUS C MOMOIIIBIO IarpaMM pacCeUBaHUs U JTMHEHHOM perpeccuu

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHUE BBIYUCIATH
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BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaUUeCKHX METOJ0B, HPUMEHSTH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENMYMHBI, (YHKIMHA  pacHpelesieHuss W IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHUMEPbl TPOSIBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS IUIsl PEIICHUS 33a]a4; OlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBarb IOHATHAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKECS IPSIMbIE, I1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXKAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (1)aKTI>I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepsl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pEIIaTb

CBA3aHHBIC C HUMU IMPAKTHYICCKUC 3a1a4Un

YMeHue omepupoBaTh MOHSATHUSMU: IJIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH THUPAMUAbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyOa,
NPSMOYTOJIBHOTO  MapaJuIesIenuIieia, MUPaMHUIbl, MPHU3MBI, [HWIHHIPA,
KOHyca, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMIIUHAPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUEC Iapa, IIJIOCKOCTb,



11

12

13

Kacaromasicss  cepbl, MWIMHIpPA, KOHyCa, YMEHHE CTPOUTbh CEUeHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHupUKanuioo ¢Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh MOHSATHSMH: JBWXKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHHS TIPU
pEIICHUN 3aJla4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (JIHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYHUHBI
(mmuHA, Yroij, TMIIOMAgh, OOBEM, TIIOIMIATL TOBEPXHOCTH), HUCHOIb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJomaab cdepsl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO — TIapaJUIeNIeNUIeIa, MUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HO,I[O6HBIX (1)I/Il"yp

YMmenue ONCpUPOBATH NOHATUAMU: MPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, VYIOJd MCKIAY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpIII/IHaTHHﬁ METOA

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB

YMeHue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBJ'IGHHfI; YMCHHC pacClioO3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE MMPUMEPbI MATEMATUICCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MAaTeMaTUYECKOU HAyKH



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Koxa

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
2.3
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Yucna v BBIYUCICHUS
Harypanbnsle u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. J{eHCTBHs ¢ apupMeTHIeCKUMHU

KOPHSIMH HaTypaJIbHOM CTEIIEHU

Crenens ¢ 1enbiM nokasaresieM. CTeneHb ¢ pallMOHaIbHBIM TToKa3zareneM. CBOMCTBa

CTCIICHHU

CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHTeHC YHCIOBOTO apryMeHTa
Jlorapudm yucna. JlecaTuyHbie U HaTypaibHbIE JOrapu(MbI

I[eﬁCTBHTCHLHbIe qucJia. ApI/I(bMCTI/I‘leCKI/Ie orcpanun ¢ ILCIZCTBHTCHLHLIMH
YUCIaMHU. HpI/I6J'II/I)KéHHBIe BBIYUCIICHUA, ITpaBUJIa OKPYTJICHUS, IPUKUJIKA 1 OICHKA

pe3yJibTaTa BEIYMCIECHUM

[IpeoOpazoBanue BeIpaxeHUN

KommuiekcHsle yncna

YpaBHEHHS 1 HEPABEHCTBA

[{enble u 1poOHO-pallOHATbHBIE YPAaBHEHUS
HppauroHanbHbIEe ypaBHEHUS

TpuronomeTpruyeckue ypaBHEHUS

[Toka3zarenbHbIe U JTOrapuPpMUUIECKHE YPaBHEHUS
Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
HppanmoHanbHble HEpaBEeHCTBA

[Toka3zarenbHbIe U JOrapupMUUECKHEe HEPAaBEHCTBA
TpuronomeTpuueckne HEpaBeHCTBA

Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
Marpuiia cucTeMbl TUHEUHBIX YpaBHEHUI. ONpeaenTeab MaTpUIlbl

DOyHKINUH U TpaPUKH



3.1

3.2

33

34
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH

OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
[IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3HAa4YEeHUE

(GYHKIIMHY HA TPOMEKYTKE

Crenennass (yHKIUSI C HAaTypajJbHBIM U ILeNbIM ToOKa3aTeneM. EE cBolicTBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
[TokazarenbHas u orapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku

Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,

HENPEPBLIBHLIX HAa OTPE3KE

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs ITOCIIEI0BATEILHOCTEN
Apudmerndeckast u reoMeTpudecKas rnporpeccuu. @opmMyiia CI0KHBIX MPOILEHTOB
Hagana MmaTemMaTrnueckoro aHajimsa

[TpousBoanas ¢pyukiuu. [Ipous3BoHbIe AI€MEHTAPHBIX (YHKIIUN

HpI/IMeHeHI/Ie HpOI/ISBOI[HOI\/’I K HCCICOOBAHUIO (I)YHKLII/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBI. HaxoxnaeHnue HanOOJIBIIEr0 W HAMMCHBIIIETO 3HAYCHHS Q)YHKHI/II/I Ha

OTpE3Ke
[TepBoobpaznas. Muterpan

MHokecTBa U JTOTHKA

MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
Jloruka

BepositHOCTB 1 cTaTuCTHKA

OnucaTrenbHasi CTaTUCTUKA

BepositHOCTB

KomOunatopuka

I'eomerpus

®urypsl Ha MIOCKOCTH

[IpsiMble 1 MJIOCKOCTH B TPOCTPAHCTBE
MHororpanHuKu

Tena v MOBEpXHOCTH BPALLEHUS

KoopauHatsl 1 BEKTOPBI



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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