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MNOACHUTEJBHASA 3AIINCKA

["eomeTpus sBIsSETCS OJHUM U3 0a30BBIX KYPCOB HAa YPOBHE CPEIHETO
o011ero o0pa3oBaHus, TaK Kak 00€CIIeYMBAET BO3MOXHOCTb N3YUEHUS JUCIIUILINH
€CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH U IIPEAMETOB I'YMAHUTAPHOTO LIUKJIA.
[TockonpKy JIOrHYECKOE MBIUIEHUE, (POpMHUpYyEMOe MPU U3YUECHUN
00y4aroIUMUCS MOHATUHHBIX OCHOB T€OMETPUH, NIPH J10KA3aTEIBCTBE TEOPEM U
IIOCTPOEHUU LENOYKH JIOTHYECKUX YTBEPKICHUN IIPU PEIICHUN T€OMETPUYECKUX
3aJ1a4, YMEHHE BBIJIBUTATh U ONPOBEPraTh IMIIOTE3bI HEIIOCPEICTBEHHO
VCIIOJIB3YIOTCS MIPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTH
dbuznyecKkux 3aaad.

Ilenb ocBOeHUS TPOrpaMMbl y4eOHOTO Kypca «I eomeTpus» Ha yriayOnéHHOM
YPOBHE — pa3BUTUE UHIMBUYAJbHBIX CIOCOOHOCTEN 00yYaromuxcs pu
U3YUYEHUU T€OMETPHUH, KaK COCTABISIONIEH TpeaAMETHON o0siacTu «MaTtemaTuka u
nHpopMaTrKa» yepe3 ooecredeHrne BO3MOKHOCTH TPUOOPETEHUS 1
UCITI0JIb30BaHUs 0oJiee TITyOOKMX Fr€OMETPUYECKHUX 3HAHUM U IEWCTBUM,
CHEeLM(PUUHBIX TEOMETPUN, 1 HEOOXOIUMBIX Ul YCIEIIHOTO MPO(PECCUOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpropuTeTHBIMU 337]a4aMH Kypca F€OMETPUU Ha yriayOJEéHHOM YPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne MPEICTaBICHU O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMupOBaHKE IPEACTABICHUS O POCTPAHCTBEHHBIX (PUTypax Kak o
BAKHEMIIINX MAaTEMATUYECKUX MOJEIISIX, ITO3BOJISIIOIIMX ONMUCHIBATh U N3y4aTh
pa3HbIE SBJIECHUS OKPYKAIOIIETO MAPA, 3HAHUE TOHATUWHOTO anmnapara o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

(dbopMUpOBaHNE YMEHHUS BIIaJ€Th OCHOBHBIMH MOHSATHSIMU O
IPOCTPAHCTBEHHBIX (PUTYpaxX U UX OCHOBHBIMHU CBOMCTBaMU, 3HAHUE TEOPEM,
dbopMy 1 yMEHHE UX TPUMEHSTh, YMEHHUS I0Ka3bIBaTh TEOPEMbI U HAXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHHE YMEHUS PAcO3HABATh HAa YEPTEKAX, MOJEIIAX U B pEabHOM
MHpE MHOTOTPAHHMKH U T€JIa BPALLEHUsI, KOHCTPYUPOBATh T€OMETPUUECKHUE
MOJENH;

(dbopMHUpoBaHKE TOHUMAHHUS BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOpHid, ((OpMUPOBaHNE TOHUMAHUS POJIM AKCUOMATUKU MIPH
IIPOBEJCHUN PACCYKIACHUM;

dbopMupOBaHUE YMEHHUS BIaJETh METO/IaMH JI0KA3aTEIbCTB U aJITOPUTMOB
peuIeHus, YMEHHs X IPUMEHATh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B
XO/I€ PELICHUs CTEPEOMETPUYECKHX 3a/1a4 U 3a7a4 C IIPAaKTUYECKUM COACPKAHUEM,
dbopMupoBaHUE IPEICTABICHHUS O HEOOXOAUMMOCTH JI0Ka3aTeIbCTB MpHU



000CHOBaHUY MAaTEMATUIECKUX YTBEPKIACHUIN M POJIM aKCHOMATHKH B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pPa3BUTHE M COBEPIIICHCTBOBAHNE WHTEIUICKTYABHBIX U TBOPUYECKUX
CTIOCOOHOCTEH 00yJaroImmxcsi, TO3HABATEIbHOW aKTUBHOCTH, HCCIICIOBATEIbCKIX
YMEHHM, KpUTUIHOCTH MBITIICHUS, HHTEpeCca K H3YUCHHUIO TeOMETPHH;

dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHU:
YMEHUS Pacio3HABATh MPOSIBICHUS TEOMETPUICCKUX TIOHIATHIA, 0OHEKTOB H
3aKOHOMEPHOCTEH B PeaIbHBIX )KU3HECHHBIX CUTYAIHsIX U TIPU U3yYCHUU APYTUX
y4eOHBIX TIPEAMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CUTYaIlUH, UCCIIEIOBAHUS IIOCTPOCHHBIX MO/IEICH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COJIEPKATEITLHBIMU JIMHUSIMHU Y4eOHOTO Kypca «I'eoMeTpus» B
10-11 xnaccax siBisroTcs: «lIpsiMble U IIOCKOCTH B POCTPAHCTBEY,
«MHororpanHukny, « Tena Bpaimienus», «BeKTopbl 1 KOOpIUHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHuEe «yMETh ONIEPUPOBATH
MOHATUSMIY, PEJICBAHTHBRIMHU TE€OMETPHH Ha YIIIyOJIEHHOM ypOBHE O0YUYEHUS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJIEPKAaTEIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE JJOTUYECKUX YMEHHUM pacIipeiesiieTcs He TOJIBKO 110
coJiep KaTesIbHbIM JIMHUSAM, HO U 110 rogam oOydenus. ConepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIICE MPEAMETHBIM pe3ysibTaTaM ocBoeHUs DenepaibHOM padboyeit
IPOrpPaMMBbI, pactpeIeIEHHBIM 110 ToJaM 00y4YeHHs, CTPYKTYPUPOBAHO TAKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUIIAATBEHBIM BOIPOCAM O0YYarOIIHECs
oOparaaruch HEOAHOKPATHO. ITO MO3BOJIAET OPTaHU30BaTh OBJIAJICHUE
TCOMETPUUYCCKUMH TMOHSATHSIMH W HaBBIKAMH TIOCIICIOBATEIBHO U MTOCTYIIATEIBHO, C
COOJTIOIEHUEM TIPUHITUTIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIFOYATh B OOITYIO
CUCTEMY I€OMETPUUECKUX MPEACTABICHUN 00yUYarOIUXCsl, PACIIUPSIS U YTy Omsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexo kK U3yYEHUIO TEOMETPUHN Ha YTiIyOJEHHOM YPOBHE TIO3BOJISICT:

co311aTh yciaoBus s AudpepeHimanumn 00ydeHus, TOCTPOCHUS
WHIMBUYJIbHBIX 00pa30BaTEIbHBIX MPOrPaMM, 00ECIEUUTh YIIyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOJTOTOBHUTH O0YUYAIOIIUXCS K MPOJIODKCHHUIO 3YYCHHUST MAaTEMATUKH C
y4€ToM BbIOOpa Oyayuien npodeccruu, odecreurnBasi IPeeMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha usyuenue yuebHOTro Kypca «I'eomeTpus» Ha yriryOJIEHHOM ypOBHE
orBoauTcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henenmo), B 11 kiracce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ITOHATHA CTEpEOMETPUN. ToUKa, psMast, MJIOCKOCTb,
npocTpaHcTBO. [IoHATHE 00 AaKCMOMAaTUYECKOM ITOCTPOEHUN CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHO€e pacnonoKeHue MpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOITUECH,
MapajuIeNIbHbIE U CKPEIIMBAIOIIMECS MTpsAMbIe. [[pr3HaKU CKpemMBarOIINXCS
npsAMbIX. [lapamienbHOCTD NPSAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE: NapajlIeiIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSMBIX, [1ApaJUICIIBHOCTD IPAMON
U TockocTu. [lapannenbHoe U HEHTpalbHOE MPOSKTUPOBAHKE, N300paKEHHE
¢uryp. OCHOBHBIE CBOKCTBA MapalIEIbHOT0 NpOeKTHpOoBaHus. 300paxenue
¢buryp B napajieIbHOM MPOEKIUHU. YTIIbI C COHAIIPABICHHBIMH CTOPOHAMH, YTOJ
MEXKy IPSIMBIMU B IpocTpaHcTBe. [lapaiuieIbHOCTh IIOCKOCTEN: apajuleIbHbIe
IIJIOCKOCTH, CBOMCTBA NapajuIeIIbHbIX IUI0CKOCTEN. [IpocTenmme
IPOCTPAHCTBEHHBIE (PUTYPBI HA IIJIOCKOCTH: TETPA3AP, NapaJljIeIenunen,
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD MPSIMOM U IJIOCKOCTH: IIEPIICHIUKYJISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE, IIPSAMBIEC MTApAJUICIIbHBIE U NEPIEHAUKYIIAPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPIEHIUKYISIPHOCTH MPSIMOU U INIOCKOCTH, TEOPEMA O IIPAMOU
MEPIEHINKYJISIPHON IITIOCKOCTH. OPTOrOHAIBHOE MPOEKTUPOBAHUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 10 TUIOCKOCTH, MPOEKLUSI (PUTYpBI HA TIIOCKOCTb.

IleprieH IUKYJISIPHOCTD INIOCKOCTEN: IIPU3HAK NEPIICHAUKYIISIPHOCTH IBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYTriabl B IpOCTPAHCTBE: YTOJ MEXKIAY NPSIMOM U TUIOCKOCTBIO, IBYTPaHHBII
yI0JI, INHENHBIN YroJl IBYTPAHHOTO yria. TpEXrpaHHblil U MHOTOTPAHHbBIE YTJIbL.
CBolicTBa IJIOCKUX YIJII0B MHOTOTpaHHOTO yria. CBOMCTBA IJIIOCKUX U
JIBYI'PaHHBIX YIJIOB TPEXIPAHHOTO yriia. TeopemMbl KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOTOTpaHHUKOB, pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasi MPU3MbI, OOKOBAs U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsIMOYTOJIbHBIN NTAPAJUICIICIIMIIE] U €T0 CBOKCTBA.
Kparuaimue myTy Ha HOBEPXHOCTH MHOTOrpaHHUKa. Teopema Ditepa.
ITpoctpanctBenHas Teopema [Iudaropa. [lupamuna: Nn-yronpHas nupamuna,
npaBUIbHAs U yced€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX rpaHen
IIPAaBWJIBHOW UpaMuabl. [IpaBriibHbIE MHOTOIPAHHUKY: IPABUJIbHAS IPU3MA U



npaBUIbHAS NUPAMUIA, IPABUJIbHAS TPEYTOJIbHAS TMPAMUIA U IPABUIIbHBIN
TeTpas’ap, kyo. [IpencraBienue o mpaBUIbLHBIX MHOTOTPAHHUKAX: OKTAdIP,
JNOAEKadIp U UKOCAdIpP.

Brruncnenme 3J€eMEHTOB MHOTOTPaHHUKOB: péOpa, IUaroHaju, yIJbl.
[Tnomane 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON IIPU3MBI,
IUIOIIAJb OCHOBAHMI, TEOpEMa O OOKOBOW IMMOBEPXHOCTU MPSIMOU MPU3MBI.
[Tnomans 60KOBOM MOBEPXHOCTH U MMOBEPXHOCTH MPABUIIBHON MUPAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CumMMmeTpus B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPUU IIPABUIIBHBIX
MHOTOI'paHHUKOB. CHMMETpHS B IPABUIILHOM MHOTOTPAHHUKE: CUMMETPUS
napajuieienuneaa, CAMMETPUS TPaBUIIbHBIX TPU3M, CHMMETPUS TPABUIBHOM
NUpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHUSA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOW BEKTOP, JJINHA HEHYJIEBOT'O
BEKTOPA, BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABIICHHBIE U IIPOTUBOIIOI0KHO
HaIlpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE BEKTOPA Ha
gucyio. CBOMCTBA CI0KEHHS BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[TonsiTne KOoMIUIaHApHBIE BEKTOPHI. [IpU3HAK KOMIITIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamienenunena. Teopema 0 pa3iaoKeHUH BEKTOPA IO TPEM
HEKOMILIaHApHBIM BekTOopaM. [IpsiMoyronbHas cuctema KoopJauHaT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXYy KOOpAUHATAMU BEKTOpa U
KOOpPJMHAaTaMH TOYEK. YTOJI MEKIy BEKTOpaMu. CKaJIIpHOE NTPOU3BEICHNE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[TonsiTHS: TUAMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTH,
cepuueckas MoBEpXHOCTh, 00pa3yroIre NoBepxHocTel. Terna BpareHus:
WIMHIP, KOHYC, yCeUEHHBINH KOHYC, cdepa, map. BzanMHoe pacnonoxxeHnue
cdepsl U TII0CKOCTH, KacaTellbHasI TNIOCKOCTh K cepe. M300pakenne ten
BpallleHUs Ha TIOCKOCTU. Pa3BépTka munmmHapa u Konyca. CuMmmMeTpust cepsl u
mrapa.

O6béM. OcHOBHBIE cBOICTBA 00BEMOB Ted. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO Tapasuieenunena u cieacTsus u3 He€. O0bEM mpsiMoii u
HAKJIOHHOM MPU3MBbI, HIUINHIPA, TUpaMUIbl 1 KoHyca. O0bEM 1apa u mapoBOro
CeTMEHTA.

KomOunanmu Ten BpamieHus 1 MHOTorpaHHUKOB. [Ipu3ma, BrivicaHHas B
WIMHIP, OMIMCAaHHas OKoJIo nuiauHapa. [lepeceuenue cdepsl u mapa ¢



miockocThio. Kacanue mapa u cepsl miockocToio. [loHATHE MHOTOTpaHHUKA,
OIMKCAaHHOTO OKOJIO cepbl, chephl, BIMCAHHONW B MHOTOTPAHHUK HJIU TEJIO
BpAILICHUA.

[1o1maas MTOBEpXHOCTH HIJIUH]IPA, KOHYCa, TUIOaAb chephl U €€ YacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TIJIOIIAICH MOBEPXHOCTEH
noo6ubIX (uryp. [IpeoOpazoBanue nmompodusi, romoteTHs. Pemenne 3ana4 Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAaHHUKOB U TEJl BPAILLICHUS: CEYEHUS LIMJIMHIPA
(mapasienbHO U NEPIEeHIMKYJIISIPHO OCH), CEUEHHUs KOHyca (TapasuiesibHbIe
OCHOBAHMIO U MPOXOISAIIUE YePEe3 BEPIIUHY ), CEUEHUS I1apa, METOIbl TOCTPOCHUS
CEUCHMI: METOJI CJIEIOB, METOJI BHYyTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA
CEKYIIEH TNTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkropsl B ipoctpanctBe. Oniepanun Haja BEKTopaMu. BektopHoe
YMHOXEHHE BEKTOPOB. CBOMCTBA BEKTOPHOTO YMHOKEHUA. [IpssmMoyrosibHas
CHUCTEMa KOOpJIMHAT B MpocTpancTBe. KoopanHatel BekTopa. Pasnoxkenue BekTopa
o 6a3ucy. KoopanHaTHO-BEKTOPHBIA METO/T IIPU PEIICHUU T€OMETPUUECKUX
3aaad4.

JIBUKEHUsI B IPOCTPAHCTBE

JBrxenus mpoctpancTBa. OTobpaxkeHus. J[BUKEHUS U PaBEHCTBO QUTYP.
OO6mrue cBolicTBa ABMKEHUM. Bubl NIBMKEHUN: MapaljieibHbIN IepeHoc,
LEHTpaJbHAsi CAMMETPUS, 3€pKaJibHAasi CHAMMETPUSI, IOBOPOT BOKPYT HPSIMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIUN 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOr0 OOIIECTBA, IPEICTABIEHUE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHbBIX CTPYKTYD, ABJICHUMA,
IpoLEeAyp rPaKIaHCKOro 0011ecTBa (BIOOPHI, OTIPOCHI U IPYrO€), YMEHHUE
B3aMMOJIEHCTBOBATh C COLMAJIBbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKJaHCKON MJACHTUYHOCTH, YBaXKEHUS K
IIPOIJIOMY M HACTOSAIIEMY POCCUNCKONW MaTEMAaTHKH, LICHHOCTHOE OTHOLICHHE K
JOCTHKEHHSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUICKON MaTEMaTUYECKOM ILIKOJIBI,
UCITIOJIb30BAaHUE ITUX JOCTHXKEHHUI B IPYTUX HayKaX, TEXHOJOTHSX, chepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE JTYXOBHBIX IEHHOCTEN pOCCUIICKOT0 Hapoa, cpOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NOBEAECHUS, CBA3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTUKEHNN HAYKHU U AEATEIBHOCTBIO YUEHOT0, OCOZHAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYast 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33714, PEIICHUH, paCCyKI€HUI, BOCTPUUMYHUBOCTb
K MaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

c(OPMUPOBAHHOCTHh YMEHHS PUMEHATh MAaTEMAaTUYECKUE 3HAHUS B
MHTEepecax 310pOBOT0 U 0e30macHoro odpasza >kM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (370pOBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, PEryysipHast PU3nYEcKasi aKTUBHOCTB), PU3NUECKOE COBEPILIEHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH TPYI0JII00Hs1, HHTEPEC K
pa3nuyHbIM cepam npodhecCUuOHANTBHON NeATEIbHOCTH, CBSI3aHHBIM C
MaTE€MaTUKOW U €€ MPUIIOKEHUSIMU, YMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOP
Oynymie mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI,
TOTOBHOCTb U CLIOCOOHOCTH K MAaTEMAaTUYECKOMY OOPa30BaHUIO U



caM000pa30BaHUIO HA MMPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTD IKOJIOTHICCKON KYJIbTYPhI, IOHUMAHUE BISHUS
COITMATLHO-IKOHOMUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOTHOMN U COITUATBLHOMN
Cpeibl, 0CO3HAHKE ITI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIEM, OpUCHTAIUS
Ha IPUMEHEHUE MAaTEMATHICCKUX 3HAHUU s pEIISHUs 3a/1a4d B 00JaCTH
OKpY’Karolen cpeibl, IJIAHUPOBAHUE TIOCTYIKOB U OIEHKH UX BO3MOYKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHON MTPAKTHUKH, TOHUMAaHNE
MaTEeMaTUYECKON HAyKH Kak cephl YEIOBEUECKON JAEATEIHLHOCTH, ITANIOB €€
Pa3BUTHS U 3HAYUMOCTH JIJISl PA3BUTUS LIMBWJIM3AIMH, OBJIAJICHUE S3BIKOM
MaTEeMaTHKH ¥ MAaTEMAaTHYEeCKOM KYJIbTypOi KaK CpEICTBOM MO3HAHUS MUPA,
TOTOBHOCTB OCYIIECTBIISATH TPOCKTHYIO M HCCIICOBATEIBCKYIO AEATEILHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble joruyeckue AecTBUS:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATUUYECKUX
O00BEKTOB, TOHSATUM, OTHOIIICHUN MEXKy TOHATUAMH, (OPMYJIUPOBATH
OTIpeJIeIICHHS TIOHSTHM, YCTaHABIMBATD CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh, ((OPMYJIMPOBATH U TPEOOPA30OBBIBATH CYKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TTPOTUBOPEUHS
B (haKTax, TaHHBIX, HAOIOICHUSIX U YTBEPKICHUSAX, MPE/jIaraTh KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JIeJIaTh BBIBOJIBI C UCITOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPXKIACHUI
(IpsiMbIE ¥ OT MPOTUBHOTO), BEICTPANBATH apIyMEHTALIUIO, IPUBOAUTH MIPUMEPHI 1
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpATh CIIOCO0 peleHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS, BHIOMPATh HauboJiee MOAXOASAIIMNMN ¢ yUETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII HHCTPYMEHT MO3HAHMS,
¢dbopMynpoBaTh BOIPOCHL, (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIIEMY,
yCTaHaBIMBATh UCKOMOE U JIaHHOE, (POpMHUPOBATH TUTIOTE3Y, ApTYMEHTUPOBATD
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENILHO CINIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEJOBAHNE
10 YCTAaHOBJICHUIO 0COOCHHOCTEH MaTeMaTHUeCKOro 00bEKTa, SIBICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBATH OOOOIIEHHSI U BBIBOJIBI 110 PE3YJIbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, UCCIIEA0BAHNUS, OLIEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

MIPOTHO3UPOBATH BO3MOXXHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIIBUTATh
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH J1e(pULUTHI HH(GOPMAaLIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIINIO U3 UICTOYHUKOB Pa3IMYHbIX THUIIOB, aHATU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BHIOB U
dbopmM TpeacTaBICHHUS,

CTPYKTYpUPOBaTh HHPOPMAILINIO, IPEACTABIATH €€ B PA3IMYHBIX (opMax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLIEHWBATh HAAEKHOCTH MH()OPMALIUY TIO CAMOCTOSTEIHHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U POPMYJIUPOBATEH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEJSIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B
YCTHBIX Y MMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHMS IO X0y PELICHHUs 3aJ1a4H,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B X0J1e 00CYXI€HUs 33]]aBaTh BOIIPOCHI IO CYLIECTBY 0OCYKIaEMOM TEMBI,
npo0JieMbl, pelaeMoil 3a1a4u, BbICKAa3bIBATh UCH, HAIICJICHHbIE Ha TOUCK
pelIeHNs1, COITOCTABIIATh CBOU CYXKICHUSA C CYKIACHUSIMHU IPYyTUX YUYACTHUKOB
nuanora, OOHapy»KMBaTh Pa3IMyUe U CXOACTBO MO3UIIHM, B KOPPEKTHOM (hopme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATH PE3YJIbTATHI PELICHUS 3a1a4M, SKCIIEPUMEHTA, UCCIIEI0OBAHUS,
POEKTa, CAMOCTOSITETILHO BHIOMPATH (hopMaT BHICTYIICHUS C YUETOM 3aja4
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUS 33a]]a4M, BEIOUPATh CIOCO0 PELICHHS C
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJIEKT:

BJIa/IETh HaBbIKAMU MO3HABATEIbHOU PEQIIEKCUH KaK OCO3HAHUs
COBEPILAEMBIX JIEUCTBUI U MBICIHTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
crocob6aMy caMOTIPOBEPKH, CAMOKOHTPOJIS IpoIlecca U pe3yibTaTa pelieHus
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTHUBBI B JAESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEJIU U YCIOBUIM, OOBSICHATH IPUYHUHBI
JOCTUKEHUS UM HETOCTHKEHUS PE3YJIbTaTOB JESATEIbHOCTH, HAaXOUTh OIIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMATh ¥ UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBU Ty aIbHOU
paboThI pU PEICHUH YUeOHBIX 3a1a4, IPUHUMATh 1[EJIb COBMECTHOM
NeSTeIbHOCTH, TUIAHUPOBATh OPraHU3aLMI0 COBMECTHON padOThI, pacipenesaTh
BU/JIbI paboOT, TOTOBAPUBATHCA, 0OCYKAATh MPOIECC U pPe3yIbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNHOBBIX (hopMax padboThl (00CyKaeHus1, 0OMEH MHEHHU,
«MO3TOBBIE HITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTHUMH YICHAMH KOMaH/bl, OLICHUBATh
KayecTBO CBOETO BKJIa/a B OOLIUI MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OTMIEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCUOMBI CTEPEOMETPHUH U CIAECACTBUS U3 HUX TIPHU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUITUPOBATH B3aUMHOE PACTIONOKEHHE MPSMBIX B POCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OTIEPUPOBATH MOHITHUSIMU, CBSI3AaHHBIMHU C YTJIAMHU B
MPOCTPAHCTBE: MEXKY MPSMBIMU B TPOCTPAHCTBE, MEXAY MPSAMOM U
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOIHO pacro3HaBaTh OCHOBHBIE BHU/Ibl MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJAcCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIs
KJaccuukanuu;

e CBOOOJIHO OMEPUPOBATH MOHITUSIMU, CBA3AHHBIMU C CEYEHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH NapaJUIENIbHOE, HEHTPAIIBHOE U OPTOTOHAIBHOE
MPOEKTUPOBAHKE (PUTYP HA MIIOCKOCTH, BHIMOIHATH U300paXkeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUECHHUS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMHU, BBIIOJIHATh
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH TUIONIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH NOHATUSAMU: CHMMETPUS B IPOCTPAHCTBE, LEHTD,
OCbh U IJIOCKOCTh CUMMETPHH, LEHTP, OCh U TNIOCKOCTh CHMMETPUHU
durypsr;

e CBOOOIHO ONEPUPOBATH NOHATUIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 33Ja4M Ha JJOKA3aTeJIbCTBO MaTEMAaTUYECKUX OTHOLIEHUHN U
HAaXO0XKJIECHUE T€OMETPUUECKUX BEJIMUNH, IPUMEHSS U3BECTHBIE METOBI
MIPU PEIICHUU MAaTEeMaTUYECKHUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOKHOCTH;

e TPUMEHATH MPOCTEUIINE TPOTPAMMHBIE CPEJCTBA U AIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATb, IPEOOPA30BHIBATH U HHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha
yepTexax U puCyHKax;

e TPUMEHATH MOJTYUYEHHbIE 3HAHUS HA NTPAKTUKE: CPABHUBAThH U
aHAJIM3UPOBaTh peajbHble CUTYalluH, TIPUMEHSITh U3YUCHHbIC TOHSATHUS B
IpolEecce MOUCKA PEIICHUS] MaTeMAaTHYeCKU C(hOPMYIUPOBAHHOM
npo0JieMbl, MOICTTUPOBATH peajbHbIe CUTYallUU Ha SI3bIKE T€OMETPHUH,
UCCJIEI0BATh MOCTPOECHHBIE MOJIETU C UCTIOJIb30BAHUEM T€OMETPUUECKUX
MOHATUHN U TEOPEM, anmapara aareOphl, pelarb NPpakTUYeCKUe 3a1a4u,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEACTABICHUS 00 OCHOBHBIX 3TAIax pPa3BUTHUA FEOMETPHH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOTHO OTIEPUPOBATH MOHATHUSMH, CBI3aHHBIMU C IIVTHHIPUIECKOM,
KOHUYECKON M CHEePUIECKON MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OTIepUPOBATh MOHITUIMU, CBA3aHHBIMH C TE€JIaMU BPAIICHUS: IIMIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejia BpalieHus (IIMHIP, KOHYC, cdepa U 1map) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATH BEJIMYMHBI JIEMEHTOB MHOTOIPAHHUKOB U TEJl BpalleHUs,
O0OBEMBI U TTOIIA/IA TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpalllCHMUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJ/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C KOMOWHALIUSIMU TEJT
BpalIeHUs] | MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBINA B cPepy U
ONMMCaHHBINA 0KOJIO cepsl, chepa, BlMCaHHAS B MHOTOTPAHHUK WJTH TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIICHUSI MEXKTy TUTOIAIIMHU TTOBEPXHOCTEN 1 00BEMaMu
ITOTO0OHBIX TEN;

M300pakaTh u3ydaeMble GUTYPHI, BHITIOIHSITH (BBIHOCHBIE) TIJIOCKUE
YEePTEKU U3 PUCYHKOB MIPOCTHIX 00BbEMHBIX (DUTYP: BU]I CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, HHTEPIPETUPOBATH U TPEOOPA30BHIBATH HHPOPMAITUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYpaAX, MPEICTABICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
penaTh reOMETPUUECKHE 3a7a4 Ha BBIYMCICHUE YTIIOB MEXAY MPSMbIMU
U TJIOCKOCTSAIMH, BBIYUCIICHUE PACCTOSIHUN OT TOYKH JI0 TIJIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUY;
CBOOOJ/IHO ONEPUPOBATH MOHATHUIMU, CBSI3aHHBIMU C IBUKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATH U300paKeHUSI MHOTOTPAHHUKOB | TEJ BPAIICHUS TPU
MapajyIeIbHOM NIEPEHOCE, LIEHTPATIbHON CUMMETPHUH, 3€PKATBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00us;
CTPOUTH CEYEHHUS] MHOTOI'PAHHUKOB U TEJ BPAIllCHHsI: CEUSHUSI LIJIMHpA
(mapaJuienbHO U NEPIEHIUKYJIIIPHO OCH), CEUCHUS KOHYyca (TapaiesibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
MCIT0JIb30BaTh METO/IbI IOCTPOECHMS CEUEHMI: METOI CIIEI0B, METO/T
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSITh TEOMETPUUECKUE (PAKThI ISl PEIICHUSI CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraloIMX HECKOIBKO IAroB PEIICHUS, €CIU YCIOBHS
MPUMEHEHUS 3a/laHbl B IBHOW U HESIBHOM (opme;

pelaTh 3a4a4M Ha JJ0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUHN U
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH TPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHSITh NIOJIyYEHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATD,
AHAJIM3UPOBATH U OLICHUBATH PEAIbHBIC CUTYAllUH, IPUMEHSTh U3yUEHHBIE
MTOHSTHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4YECKu ChOPMYJIUPOBAHHOU MPOOIEMBbI, MOJICTUPOBATH
pEAIbHBIE CUTYALIUU Ha SI3bIKE TEOMETPUU, UCCIEA0BATH IIOCTPOCHHBIE
MOJIEIIA C UCIIOJIb30BAHUEM F€OMETPUUECKUX MIOHATUU U TEOPEM,
amnrmapara ajareOphbl, pelarh IPaKTUUECKUE 3a/1a4d, CBSI3aHHBIC C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh MPEICTaBICHUS 00 OCHOBHBIX dTalax pa3BUTHSA F'€OMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUHA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpaMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTejbHbIE
padoThI padoThI pecypest
1 BBeneHue B ctepeoMeTpuio 23 1
) B3anmMHoe pacronioxeHue IpsMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHHI\C’yHﬂpHOCTb IPSMBIX U o5
TUTOCKOCTEH B MPOCTPAHCTBE
VYriel 1 paccTosTHUS 16
MHororpanHuk# 7
BexTopsl B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No /i HaumeHoBaHue pa3/iesioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHwUe, 06o6meHIfe u 17 5
CUCTeMaTH3aIusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUS Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUsI HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOy IPOCTPAHCTBO

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCcKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
ciencTBus u3 HUX. CrocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPAMBIX U TJIOCKOCTEH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH LIBETAMH

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJTyYEHHBIX TUIOCKOCTel. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [IBETAMHU

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU [IBETAMU

MeTton ClIeaoB s MOCTPOCHUMA CcedeHUI




15

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

16

Mertop cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh LIaroB
ITOCTPOEHUS

IToBTrOpenue mianumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
MJITAHUMETPUHU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npoctpancTBe. CKkpeluBaromuecs
npsiMble. [Ipu3Haky CKpemuBaromuxcs
npsaMbIX. [lapamiensHbie IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMO ITapajuIeIbHON
JAHHOM NPAMOU, IIPOXOASIIEH YEPe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTh TpeX NpsMBbIX. Teopema o
TpEX MapajuleNbHbIX NpAMbIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

27

28

29

30

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIEITHLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKLIUN

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMHU. YTOII
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM TIPAMBIX B IIPOCTPAHCTBE

[TonsATHA: mapauIeTIbHOCTD MPSMOM U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisieJIbHOCTH HpﬂMOﬁ 1 IIJIOCKOCTH.




CaolicTBa napamienbHOCTU IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJyIENBHOIO IPYTroi npsimoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TIPUMCHEHUE
IUTSL TIOCTPOCHHUS CEUCHHH Ky0a 1
napauienenumnena. CeoncTaa
napajuieJienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
mapaJiuIeJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He TPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MEpECeUeHUs
IIPY NIEPECEUEHUN JIBYX NapaJlJIeIIbHbIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY ITapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
JBYMsS [TapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA
CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuieJenuiena

41

Brrurcnenue UIMH OTPE3KOB B Ky0Oe U
MIPSAMOYTOJIBHOM ITapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYIISIPHOCTH IPSMOHN U
IJIOCKOCTH

43

44

45

[lepneH MKy ISIPHOCTD NPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYIISIPHOCTH IPSMOHN U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEePIEHIUKYISIPHON K IITIOCKOCTH

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockoCTH M EpIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

47

48

[lepneHuKysp U HAKIOHHAS.
[TocTpoeHne nepneHuKyIspa U3 TOUYKH HA
MPSAMYIO

[leprieHAUKYISIp U HAKJIOHHAS.




ITocTpoeHue nepneHuKyspa U3 TOYKH Ha
IPSIMYIO

49

50

TeopeMa 0 TpEX NEpPHEHAUKYISIPAX
(mpsimast u oOpaTHasi)
Teopema o TpEx meprneHANKYIApax
(npsimast u oOpaTHas)

o1

Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU

52

53

[Touck neprneHMKyIApHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYIIIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

54

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON ITMPAMUJIBI C TIOMOLIBIO
OPTOTOHAIBEHON MPOEKINH

55

56

57

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

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETPUH B MHOT'OTPaHHUKAX

[Ipu3HaK nepneHMKyISIPHOCTH MPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHI

58

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PAacCTOSTHUM OT TOYKH JO MIOCKOCTH

59

60

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAcCTOSTHUM OT TOYKH JO MIIOCKOCTH

CriocoObl OIyCTUTD MEPIIEHAUKYIISIPBI:




CUMMETPHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcrtae"

HOBTOpeHI/IeZ YIroJj MCXKAy IIpAMbIMU Ha
IIOCKOCTHU, TPUTOHOMECTPHS B
IMPOU3BOJIBHOM TPECYTOJIBHUKE, TCOpEMaA
KOCHHYCOB

64

[IoBTOpEHME: Yroyi Mex Iy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrIila MEeXIy NPSIMBIMHA B MHOIOTPaHHUKAX
JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yIia

[lepnennukynspHbie miaockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYIISIPHBIX IIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIepECEUEeHMS IBYX IIIIOCKOCTEN
NEPIEHIUKYISIPHBIX TPEThEN IIOCKOCTH

69

70

[IpssmoyTonbHBIN Napasienenunen; Kyo;
WU3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsiMmoyroJibHOTO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuuecKre U MpUKIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napajuieNibHbIe MJIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMMPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYyAIUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Brruncnenue pacctosHuA MEXKIY
CKPELIMBAIOIIHUMUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYJIIPHON TUIOCKOCTH

TpEXrpaHHbIl yTroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yIJIa

DneMeHTHI CPepUuyecKoil TeOMETPHH:
reo0JIe3M4YeCcKue JIMHUMN Ha 3eMJie

78

Kontponbnas padota "Y1 u
paccrosiHus"

79

80

Cucremarnzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[upamupa. Buasl nupamua. [IpasunsHas
nupamuaa




[Ipusma. IIpssmast u HaAKJIOHHAS IPU3MBIL.

81 1
[IpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
MPSIMOYTOJIBHBIN TIapaslIeIeHIe !, Kyo

83 Brinykibeie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiiple MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U IOJTyIIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 Konrponsnas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIKAILUX B OJTHOU 1
MJI0CKOCTH

92 CkasipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

97 [Tpocreiinme 3aaun ¢ BEKTOPaAMH 1

98 O060061IeHre U cucTeMaTH3alus 3HaHUN 1




99 O06001IeHre U CHCTeMAaTU3alns 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsE paboTa 1
102 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hdara uudgposbie
Nen/m . Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTeJIbHbIC
padoThI padoTsbI
pecypchl

1 [ToBTOpenue TeMbl "KoopanHaTel BEKTOpa 1

Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansspHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1

MeXJ1y BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1

MPOXOJISIIEH Yepe3 B TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
10 AHaUTHYECKHE METO/IbI pacuéTa yria 1

MEXy NMPSMBIMUA B MHOTOTpaHHUKAaX
11 AHaJIMTUYECKUE METOBI pacuéra yria 1

MEX/1y TJIOCKOCTSIMH B MHOTOI'paHHUKAX

OpMyJla PacCTOSIHUS OT TOYKHU 10

12 o 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUi OT TOUKHU 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHble MpsMbIE U TUIOCKOCTH:
napajuleIbHbIE CEUECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YIJIbI MEXKTY CKPELMBAIOIIUMUCS
MPSIMBIMA
[lepnieH UKy IsIpHBIE TIPSIMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYIISIPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieH UKy IsIpHBIE TIPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIEeHIUKYISIpax

24 IlepnieHIuKyIsIpHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYTOJIbHUKOB, (OPMYJIbI 15t
TIomaael, COoOpakeHHs O00MS
[ToBTOpEHHE: TIOIIAAN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaesnenumnena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTiia

33

34

CrepeomeTprdeckne 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSAMOYTOIBHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napajuiesienunea

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpuyecKre 3aJauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMOM TPU3MBI

37 [TpuknaaHblie 3a1a4u, CBI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ ¢ OOIIUM YTIIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

42 CrepeoMeTpuyecKHe 3aJauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHuyecKre 3aauu, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHON
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBbEMBI
Ten", CBA3aHHbIE C 00bEMOM MTUPAMUJIBI

46 [Tpumenenue o0bEMOB. Boruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoul UIUHID.
[Tnomanp MOBEPXHOCTH HUIMHIPA

50 Konunyeckas moBepXxHOCTh, 00pazyromme
KOHMUYecKoU nosepxHoctu. Konyc

51 CeueHue KOHyca MIO0CKOCTHIO,
napajuiebHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN MWINHJpPA, KOHYyCa
CrepeomeTpuueckue 3a1auu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYHMCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Tera U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00béMe
IpsAMOro qujinHApa

Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

IImowmany OOKOBOU U OJIHOU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHycCa

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OObEMBI U
TIJIOINA M TTOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
IIapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IlIapa U
wiomazabio cepsl. COOTHOILIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpUUeCcKre 3a]]a4, CBSI3aHHBIE C




BBIUUCIIEHHEM 00BEMOB Tell | IIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbras pabora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IABMKEHUI

Buabl nBukeHnil: napauiebHbIN
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcrae”

86

O6o6matonee nopropenue 11 nonsruii u
MeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"ITapannenbHOCTh TPSAMBIX M IIOCKOCTEH
B ITpoCTpaHcTBE"

87

O6o6matonee nopropenue 11 nousruii u
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B ipocTpaHcTae”

88

O6o6mmatomiee nopropenue 11 nonsaruii u
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTse"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tnomaam MOBEPXHOCTH U OOBEMBI
KpyrJibix Ten"

Ob6o06maromiee noropeHue 11 noHATH 1
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyTibIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UH)XKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasBUTHS CTEPEOMETPHUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon x
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 001ero 0opa3oBaHus
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPsAMasi, INIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX NPH PEIICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAUKYISIPHOCTh
' MPSIMBIX U MJIOCKOCTEH
74 KnaccudunupoBaTh B3aUMHOE DPACIOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OrniepupoBaTh MOHATHSIMHU: JIBYIPAHHBIA yTOJ, TPaHW ABYTPAHHOTO YTIJIa,
7.5 pebpo ABYTpaHHOTO yria, JUHEWHBIA yroj JBYTPAHHOTO yTJia, TpagycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA WM HEBBIMTYKIBIN
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPABUJIbHBII MHOTOTPaHHUK
77 Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHHUKOB (MHMpaMuAa, MpPU3MA,
' MPsIMOYTOJIBHBIN Mapaienenumnes, Kyo)
KnaccudunupoBath ~ MHOTOTpaHHMKH,  BbIOMpas  OCHOBaHUS  JUIs
7.8 Kiaccuukanuu (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABUIbHBIC
MHOTOTPAaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJuIeNICITUIIC I )
7.9 OnepupoBaTh NOHATHSAMU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB
710 OOBSCHATh MPUHIIMIBI TIOCTPOCHHS CEYCHU MHOTOTPAHHUKOB, UCIIOJIB3YS
' METOJI CIIC/IOB
CtpouTh ceueHHUs MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WM aJIrOpUTMaM, NPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABI TpHU
7.12 pEIICHUH  CTAaHAAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYHCIICHHE
paccToOsSHUN MEXIy ABYMS TOYKAMM, OT TOYKH IO TNPSMOM, OT TOYKUIO
MJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU
Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH IO OOpasiam
713 WIM aNrOpUTMaM, MPHUMEHSsSI HM3BECTHbIE aHAIMTUYECKHE METOIbl TpHU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHCIECHHE YIJIOB
MEXJy CKPELIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MEXY INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,

7.14 nupamMpzia) ¢ MpUMEHEHHEeM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXITY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMAaMHU MTOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUAMU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CHMMETPHUH (PUTYPbI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PuUrypax, MPEACTaBICHHYIO Ha
yepTrexax U pUcyHKax
[IpumensTe rTeoMerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJararliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBHS
NpUMEHEHHS 33J]aHbI B SBHOH (popme
718 [IpumensTh mpocTeilline mporpaMMHBIE CpPEACTBA U BJICKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a4
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpoAe U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONydeHHbIE 3HAHMUS HA MPAKTHKE: aHAIM3HPOBATH PEaIbHBIC
CUTYallMH ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallUM Ha s3bIKE T'€OMETPHUHU, MCCIEI0BATh IOCTPOECHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH M TeopeM, ammapara ajireOpsl,
pemiatb ~ MpakTHMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXJACHUEM
reOMEeTPUYECKUX BETHYUH
11 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIEMOro .
00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yjabTarta
6 ['eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIPHUYECKasi MOBEPXHOCTh, OOpasyrolue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMJIMHIAP, KOHHYECKash MOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJT BPAIICHHS
6.4 KnaccudunumposaTs B3auMHOE pacroniokeHne chepbl U INIOCKOCTH
OnepupoBaTh MOHATUSMU: IAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIApOBOH CII0H, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP
6.6 Boruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJNIO cdepbl, chepa, BIECAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHUS MEXKTY IIOMAISIMK TOBEPXHOCTEH M 00bEMaMuU
IMOAOOHBIX TEN

6.9

N3ob6pakaTs u3yudaemble (GUTYpbl OT PYKH UM C HPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInoniHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (uryp: BHJ CBEpxy, COOKY, CHHU3Yy; CTPOHMTH CEUYCHHS Tl
BpalIeHUs

W3Bnekarb, WHTEPHPETUPOBATH M IpPeoOpa3oBbIBaTh WHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKax

[IpumensTh reomerpuueckue (GaxKThl UIsI PEHICHHS CTEPEOMETPHYECKHX
3aa4, MPEANoaraloliuX HECKOJBKO IIIaroB pEelIeHUs, €CIH YCIOBHUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIONMHATE OEHCTBUS CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/ISI BeKTOpa Ha 4Yucio, O6”I)${CH${TI), KaKuUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

HpI/IMeHHTB IMPpaBUJIO MTapaJuICJICIUIICaAA ITPHU CIIOKECHUNU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPJAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIOJI
MCKAY BCKTOPAaMH, CKAJIAPHOC MPOU3BCACHHUEC BCKTOPOB, KOJUIMHCAPHBEIC U
KOMIUJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxomute cymMMy BEKTOPOB M NPOHM3BEJIEHUE BEKTOpa Ha YHCIO, Yroll
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIIaAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiine reomeTpuyecKkue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIIECHUA U
HaXOXXJIEHWE TEeOMETPHYECKUX BEJIUYHH IO 00paslamM Wiu alfOPUTMaM,
MPUMEHSST  W3BECTHBIE  METOABI  TNPU  pENICHWH  CTaHJAApTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUYECKHUX 3a1a4

6.22

[IpuBOoaUTE mpHUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MONy4YeHHbIE 3HAHUS HA MpaKTHKE: aHAJIW3UPOBATh pealbHbIE




CUTyalluu U MPUMEHITh U3yUCHHbIC MTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHu4ecKu cHopMyIUPOBAHHOIN MPOOJIEMbI, MOJEINPOBATh peabHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BAaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
r€OMETPUUYECKUX BETUYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€ pacnoioykeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMsle. [lapauienpHOCTP MHPSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTIBIC COHAIpPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOocKOocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasuiesenuner,
IIOCTPOCHUE CEUECHUN

HepHeHI[I/IKYIISIpHOCTI) prlMOfI N IUIOCKOCTU: MNEPHCHAUKYIISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapaJljIeibHbIE U MEPHEHIUKYISIPHBbIE K ITUIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTU NPSAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEHIUKYISPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXY NPSIMONM U MJIOCKOCTHIO, IBYTPaHHBIN
YroJj, TUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymnsp u HaKkJIOHHbBIE: pACCTOSIHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (GUTYpPHI HA
IJIOCKOCTh. [IepreHIMKyIApHOCTh INIOCKOCTEN: NMPHU3HAK IMEPIEHIUKYJIIPHOCTH JIBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHU M OCHOBAHHUS MPHU3MBL, MpsiMas M HAKJIOHHAs NpU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenumnen, npsMOYTOIbHBIN Mapajljiesienumnes u
ero cpoiictBa. [lupammna: N-yronbHas nupamujaa, TpaHU U OCHOBAHHWE MUPAMUIBL,
OOKOBasi W TOJIHAS TOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M yCeUYE€HHas MUpaMHJA.
OnemMeHTbl Npu3Mbl M nupamuabl. [IpaBuwibHBIE MHOTOIpDAaHHUKH: IIOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYrojbHAs MUpPaMHJIAa U MPABUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, [apauleleNunenax, IMpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. lliomans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lmomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MMPABHJIBHON MHUPAaMUJIbI, TeOpeMa O IUIOMAANd YCCUYEHHON MHpPaMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCh, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrone KOHNYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoil moBepxHOocTH. KOHyc: OocHOBaHWME W BeplIMHA, oOpasyomas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast TIOBEPXHOCTH

Cdepa u map: ueHTp, paguyc, Iuamerp, IUIOMabp NOBEpXHOCTU ceprl. BzaumHoe
pacnosnoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiiesienunena u cieacTsusd u3 He€. O0bEM LMIMHIpA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[TogoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY TUTOMIAASIMHU MTOBEPXHOCTEH,
00BEMaMU OJO0HBIX TEJI

Ceuenust mwinHApa (MapajuielbHO M TEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHHs 11apa

Bektop Ha miockocty M B mnpocTpaHCTBE. CJIOKEHME W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTtemMa KOOpAWMHAT B HpocTpaHcTBe. KoopawHaTel BekTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroid Mexay BekTopamu. CkalsipHOe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKIAY HNPSIMBIMU U IUIOCKOCTSIMH.
KoopaynHaTHO-BEKTOPHBIM METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMma, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELUICHUH 33]a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM M IIPU PEIIECHUU 3a7ad, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSITUSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJIbHON CTEIICHH, CTETICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHbIMU MO3WMIMOHHBIMH CUCTEMaMU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKEHHN CO CTETNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass MpOTrpeccusi, TeOMETPHUYECKas




nporpeccusi, OECKOHEYHO YyObIBaroIlas TIE€OMETpHUYECKas IIporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C [ApaMETPOM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMK Ha MPOMEXKYTKE, HenpepbIBHAs (YHKIIHMs, aCUMITOTHI Tpaduka
byHKIUM, TiepBasg U BTOpas MpOU3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICT TNPOU3BOJHOHM, TepBooOpasHas, ONpeaeNEHHbIN
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMH,
HaXOIUTh HaAuOONBIINE W HAaWMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
pelleHuss B NPUKIAIHBIX, B TOM YHCIE COLHAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUS (DyHKIMHA, JIWHEHHas (QYHKUWS, KBaIpaTUdHas (QyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHust  rpadukoB  (YHKUIHUH,
UCMOJIb30BaTh Tpa(UKK Ul U3yYeHUs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpauKu (YHKUMH s pelIeHUs] ypaBHEHMIH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOJAOOHOCTh pe3yJbTaTOB; YMEHHE MOJIEIMPOBAThH
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBINA pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMHU: CpeaHee apupMeTHdyecKoe, MeIuaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOLECCOB U SBJIEHUI; MPEACTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCael0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpapUyecKuX METOJO0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHATOpHBIE (akThl U (HOPMYJIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CllydallHOW  BEJMYMHBI, (QYHKIMHA  pacHpeleNeHuss U IUIOTHOCTU
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACTpEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; yMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAOIIUECS MPSAMbIC, NapaJUIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCMOJb30BaTh MPHU PEUICHUU
3aa4 u3y4deHHbIe (DAKTBl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IJIOWEAAb GUTYpbl, 00BEM (UTYypHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaIb
MIOBEPXHOCTH NHUPaMHUbl, MPU3MBI, KOHYyCa, LWIMHIpPA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IWINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHHE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpEEICHU U3y4yaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue 1MoA00us, Mono0HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYpPhI, B TOM YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
pELICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM; YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHa, yroi, IJIOMmAas, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpaA, TUiomanab chepsl; 00béM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYca, [11apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BbEMOB MOJIO0OHBIX QUTYp

12
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJCHHE BEKTOpa Ha 4YKCJIO, pa3JIoKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEACHUE, YIOI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMAaTHKU B M3yYEHUU TPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTDH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATYypalIbHOU cTerneHu. J{eHCcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yyibTaTa BHIYUCICHUI

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenblie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenuTeb MaTPHUIIbI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX POIIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas Gpynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX (GYHKINN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Matemaruka: anreOpa v Hayajla MaTEMaTUYECKOT 0 aHalu3a, reomeTpus. ['eomerpus, 10-11

knaccel/ AtanacsH JI.C., byry3oB B.®., Kagomies C.b. u ap., AkiimonepHoe o0IecTBo

«M3narensctBO «lIpocBemenney, 2025

METOINYECKHUE MATEPHUAJIBI JIS YUYUTEJIA

Matemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHallu3a, reomeTpus. ['eomerpus,
10-11 xnaccel/ Atanacsn JI.C., byty3os B.®., Kagomues C.b. u ap., AkunonepHoe
obmectBo «M3naTenbcTBO «IIpocBemenuey, 2025

I'eomerpus. Kontponbabie padoTsl. 10-11 kmace/ Muenckas M. A., AKIHOHEpHOE
obmectBo «M3narenscTBO «IIpocBemenney, 2025

I'eometpus. unakruueckue matepuansl. 10 knacce. bazoBblil u mpoduiabHbIi
ypoBHu/ 3uB b.I'., AkimonepHoe obmectBo «M3narensctBo «IIpocBemenney, 2025
I'eomerpus. Pabouas rerpans. 10 kimacc. ba3oBsiii u npoduiabHbI ypoBHH/ ['1a3K0B
10.A., FOauna N.U., Byty3oB B.®., Aknrionepaoe o6mectBo «M3narenbcTBo
«IIpocBemenuey, 2025

I'eomerpust. CamocrosrenbHble padoThl. 10 knace/ Muenckas M. A., AkiimonepHoe
obmectBo «M3natenpcTBO «IIpocsemnienuey, 2025

I'eometpus. Aunakruueckue matepuansl. 11 kinacc. bazoBblil u mpoduabHbIi
ypoBuu/ 3uB b.I'., Akronepnoe o6mectBo «M3narensctBo «lIpocsemenuey, 2025
I'eomerpust. Pabouas Tetpans. 11 knace. bazoBsiit 1 npoduinbHbIi ypoBHH/ ['1a3k0B
10.A., IOguna 1U.N., Bytry3os B.®., Akiinoneproe obmiectBo «M3maTenscTBo

«ITpocsemienne», 2025



e [eomerpus. CamocTosiTenbHbIe padboThl. 11 knace/ Muenckas M. A., AKnnoHepHOe
obmmectBo «M3natenscTBo «IIpocBemenuey, 2024

e Meroauueckue pekomennanuu. 10-11 kmacesl (k yueOnuky Aranacst JI. C. u ap.),
AxmmonepHoe obmectBo «M3narenscTBo «IIpocsemenuey, 2024

e ['eomerpus. YHUBEpCAIbHBIM MHOTOYPOBHEBBIN cOOpHUK 3ama4. 10-11 kimacchl/
SAmenko U. B., lllecrakoB C. A., Akiimoneproe oomiectBo «M31areabcTBo

«IIpocemienuey, 2025

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

https://urok.1c.ru/

https://fipi.ru

https://resh.edu.ru/

https://math-ege.sdamgia.ru/

https://www.yaklass.ru/
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