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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBisieTcss OOHUM U3 0a30BBIX KypCOB HAa YPOBHE CpPEIHETrO
obmiero oOpa3oBaHMsl, TAK Kak 00eCredyrMBaeT BO3MOKHOCTh U3YUEHHUS TUCHUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPaBJIICHHOCTH M MPEIMETOB T'yMaHUTAPHOIO LHKJIA.
[lockonbKy ~ JIOTMYECKOE  MbIIUIEHHWE,  (OpMHUpPYEMOE€  MpU  U3YUYECHHUH
00y4aIOIMMUCS TOHATUIHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEP)KIACHUU IIPU PELICHUHA T€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUIaTb MW ONPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 3a]1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH
(du3HUecKuX 3a/1ay.

[lenb ocBoeHus mporpaMmMbl yueOHOro Kypca «l'eomeTpusi» Ha yriayO0nEHHOM
YpPOBHE — pa3BUTHE WHJMBHAYAIbHBIX CIOCOOHOCTEW OOydYaroumxcs Mpu
M3YYEHUHU T€OMETPHUH, KaK COCTaBIIAIONIECH MpeamMeTHol obnactu «Maremaruka u
uHbpopMaTuka»  yepe3  obecreyeHHe  BO3MOXKHOCTH  NPUOOpPETeHUs U
UCIIOJIb30BaHUsI OoJjiee THyOOKMX TEOMETPUYECKUX 3HAHUW W JCHCTBUH,
cnenuUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO NMPodheCcCHOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEeMaTHKU.

[TpuopureTHBIMH 3aJadyaMu Kypca TE€OMETPHUH Ha YIriIyOJEHHOM YpOBHE,
pacIIMpPSIIOIIMMU U yCUITUBAIOLIUMH Kypc 0a30BOr0 YPOBHSI, SIBJISIOTCSL:

pacuIMpeHue MpeICTaBICHUSI 0 TEOMETPUU KaK YacTH MUPOBOM KYJbTYpPhl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OIMCHIBATHD U M3y4aThb
pa3HbIE SBJICHUS OKPYKAKOUIEr0 MUPA, 3HAHUE MTOHATUIHOTO arlrapara 1o pas3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUu;

dbopMHpOBaHHE  YMEHHMS  BJAJETh  OCHOBHBIMU  HOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOpEM,
dbopMyaT M yMEHHE UX NPUMEHSITh, YMEHHUS [IOKa3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 33/1aY;

(opMHpOBaHKE YMEHUS PAacCllO3HABATh HA YEPTEkKaX, MOJAEISAX U B PEaAIbHOM
MHpPE MHOTOIPaHHUKM M Teja BpALLECHUSA, KOHCTPYMPOBATH TI'€OMETPUYECKUE
MOJIEIIH;

dbopMHpoBaHHE NMOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOI'O IMOCTPOEHUS
MaTE€MaTUYECKUX TEOpUid, (POpMUpPOBaAHME NMOHUMAHUS POJU AKCUOMATHKHU IPHU
MIPOBEJICHUU PACCYKJICHUN;

dbopMHpoBaHrE yMEHUS BJIaJIeTh METOJaMHU J0Ka3aTeIbCTB U AJITOPUTMOB
peleHnss, YMEHUSI UX NPUMEHATb, IPOBOJMUTH JOKA3aTEIbHBIE PACCYXKIACHUSA B
X0JI€ pELIECHNs] CTEPEOMETPUUECKHUX 3a/1a4 U 3a4a4 C PAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPEJICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  MpPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHHUH
JNEAYKTUBHBIX PacCyKJIECHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yUaroMIMXCsl, TO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTH MBIILUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUU;

dbopmupoBanre (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX U3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HCCJIEIOBAaHUA MOCTPOEHHBIX MOJIETEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IJIOCKOCTM B  IPOCTPAHCTBER,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMWY», PEICBAHTHBIMH T€OMETPUU HAa YIUIYOJIEHHOM ypOBHE OOyYEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEeIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMUECKMX YMEHHMI  pacmpenensieTcss He  TOJIbKO IO
CoJlep>KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Conep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pesyibTaTaM ocBoeHusi denepanpHoil padoueit
MPOrpaMMbl, paclpene’aEHHbIM IO rojaM OO0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMIMAIEHBIM BOMPOCaM 00yUaromuecs
oOpaliaiuch ~ HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HABBIKAMU MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTIO/IEHUEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJCTAaBICHUN 00yYarOUUXCsl, pacuupss U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3yYEHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3garb  ycinoBus s guddepeHumanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAbHBIX — 00pa3oBaTeIbHBIX MporpamMMm, OO€CleuuTh YIiIyOJIEHHOE
U3YYEHUE T€OMETPUH KaK COCTaBIAOIEH yueOHoro nmpeamera «MaTteMaTukay;

HOJIFOTOBUTH OOYYAlOMIMXCA K MNPOAODKEHUIO H3YUYEHHs] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymiel mnpodeccun, obecriednBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YLIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102
gaca (3 yaca B HEJIEIIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ JIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOLINECS,
IapajuleNIbHble M CKpeluBaromuecs npsmble. [Ipu3Haku CKpEMMBAIOIIMXCS
npsAMbIX. [1apamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMapAJIIIEIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, APAJIIEIBHOCTD TPEX MPIMBIX, [1APAIICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpaTbHOE MPOECKTUPOBAHHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIEIbHOIO MNPOEeKTUpoBaHMs. W300paxeHue
buryp B nmapayuieIbHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy NpsSMBIMU B IIpocTpaHcTBe. [lapainenbHOCTh IIOCKOCTEN: MapallieIbHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, NapajuleNICIHIIE,
MMOCTPOECHUE CCUCHUN.

IleprieHIUKYJIAPHOCTD MPSIMON U IUIOCKOCTH: NEPIEHIUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAIIENbHBIE W NEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IMPSAMOW M INIOCKOCTH, TEOpeMa O NPsIMOM
IIEPIICHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYJISp U HAKJIOHHBIEC: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PACCTOSHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TOpPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM: TPHU3HAK  NEPHNEHAUMKYJIAPHOCTH  JIBYX
Iockocter. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

YIiabel B INPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, JBYI'DAHHBIN
yIoJI, JIMHEWHBIM yrojl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOTIOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCHMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. IIpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAS. MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — MApalICIeNUIIE] U  €r0  CBOWCTBA.
Kparuaiimne mnyTM Ha TIOBEPXHOCTHM MHOTOTpaHHMKA. Teopema OJuiepa.
[TpoctpanctBennass Teopema Ilucdaropa. Ilupamupa: n-yronpHas mnupamuia,
npaBwibHas U yced€HHas nupamuabl. CpoiicTBa pébep M OOKOBBIX TpaHeil
IIPaBWJIBHOW nupamuiel. IIpaBuinbHbIE MHOTOTpaHHUKH: IIPAaBUJIbHAs IpU3Ma U



IIpaBWIbHAS IIMpPaMHJA, IPAaBWIbHASA TPEYrOJbHAsI NUpPaMUIa WU TNPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
JOAEKa’Ap U UKOCadAP.

Bblunciienre 31€MEHTOB MHOTOTPAaHHUKOB: péEOpa, uaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHON TIOBEPXHOCTH MPSAMOU MPHU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOI IOBEPXHOCTH NPSIMON MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MNUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MTUPAMHU/IBI.

CuMmMeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETPHS
napajuielienuneaa, CUMMETPHUS MPABWIBHBIX MPU3M, CUMMETpUS NPaBUIBHOU
MIAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, [IJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [IEHCTBUSA ¢ BEKTOPAMHU: CIIOKEHHE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpA Ha YHUCIIO.
ITonsaTue xoMIutaHapHble BEKTOpbI. [IpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3lnoKEHHMM BEKTOpa II0 TPEM
HEKOMIUIaHapHbIM  BeKkTopaM. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopaunaTtel BekTopa. CBsI3p MEXAy KOOpAMHAaTaMU BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJN MexIy BekTopamu. CKaaspHOE IPOU3BENCHUE
BEKTOPOB.

11 KITACC

Tena Bpamenust

[loHATHs: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKAass IIOBEPXHOCTB,
chepuueckasi MOBEPXHOCTb, oOOpasylolue MnoBepxHocTei. Tena BpaiieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3auMHoe pacnosioxeHue
chepsl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TUIOCKOCTU. Pa3BépTka nmiuHapa u konyca. CumMmerpus chepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIEHOTO Tapajuienenurena u cuenctBus w3 He€. OO0bEM mpsaMon u
HAKJIOHHOM MpU3MBbI, IWIKHIPA, TUPaMHUIbl U KoHyca. OOBEM IIapa U HIapOBOTO
CEerMeHTa.

KoMOuHnanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. IIpu3ma, BnucaHHas B
HWIMHAP, OINHCAHHAs OKoJo wuiauHApa. Ilepeceyenwe cdepsl M mapa c
wiockocThio. Kacanue miapa u cdepsl miockocTbio. [loHsATHE MHOTrOrpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BONUCAHHON B MHOTOTPAHHUK WA TEJIO
BpaICHUS.

[Inomans MOBEPXHOCTH IWIMHApPA, KOHYyCa, IJIOMaab chepbl U € 4JacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJAEH MOBEPXHOCTEHN
nofaoOHeIx Quryp. IlpeoOpazoBanue momoOus, romMmoTeTus. PemieHune 3amad Ha
MJIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUHt MHOTOIPAHHUKOB 1 TEJI BPAICHUS: CEUCHUS UIUHAPA
(mapaJyienbHO YW MEPHIEeHANKYISIPHO OCH), CEUEeHHs KOHyca (MapaluieibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME YepPe3 BEPIIUHY), CEYCHUS Mapa, METObI IOCTPOCHUS
CEUYEHMI: METOJ CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXKeHHE BeKTOpoB. (CBoHcCTBa BEKTOpHOro yMHOXeHus. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Paznoxkenue BekTopa
no Oasucy. KoopamHAaTHO-BEKTOPHBI METOJ MPU PEIMICHUH TEeOMETPUUYCCKUX
3azay.

JABUKEeHMSI B IPOCTPAHCTBE

JIBmwxenus npocrpancTBa. OTtoOpakeHus. JIBUKEHUS M PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBWKEHUN. Buasl JBMXXKEHUN: TapalieNbHBIA TEPEHOC,
IEHTPAJIbHAsT CUMMETPHS, 3€pKajbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BociMTaHKe:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JI€Ha  POCCHUHCKOr0  OOIIecCTBa,  MIPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
poLeayp TpaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JIOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHWA B JPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
AKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMECHEHUEM JIOCTMKCHUM HAyKd H JEATEIbHOCThIO Y4YE€HOTO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) acTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MAaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBa;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pPOBOr0 U 0€30IMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTIbIXa, peryispHas (u3nuecKkas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENBHOCTBIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHAILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOoMy  OOpa3oBaHHI0 U



caMOOOpa30BaHUI0 HA MPOTSHKEHUUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKON HaIpPaBJICHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  SKOJIOTMYECKOM KyJIbTYpbl, TOHUMAHHUE BIMSIHUSA
COLMAIIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa SKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pelIeHUs 3ajad B 00JIacTH
OKPYXaIUIEH CpeAbl, IIAHUPOBAHHUE IIOCTYNIKOB M OLEHKM HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEeMaTUYeCKOW HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTAloB €&
pa3BUTUA M 3HAYUMOCTH IS PA3BUTHUS UMBWIM3ALMK, OBJIAJCHUE SI3BIKOM
MAaTEMAaTUKH W MaTeMaTUYECKOM KyJIbTYpOHM KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBM:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(UKaINH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIU3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MNPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONECHUSX W YTBEPKICHUSX, MpEAJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAIMIO, IIPUBOIUTE MIPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pCIIEHHUS, BbIOMpaTh HamOoJee TONXONAMUNA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eficCTBUA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SIBJIICHHUs, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (HOpMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIOACHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTrHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH ACPUIUMTH UH(DOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIPOC U I pEUIeHUs 3a]a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B paziMyHBIX (opmax,
WTIOCTPUPOBATh TpadUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJayu,
KOMMEHTHUPOBATh MOJTYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUM, B KOPPEKTHOUH (opme
dbopMyIHpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIEAOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3aja4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1a4H, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMU KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHSATD MPUYHUHBI
JOCTIDKEHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OI[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisaTh
BUJIbI palboOT, [OroBapuBaTHCS, OOCYXAaTh MPOLECC U Pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPAUHUPOBATh CBOW JCHCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOy4varonuiicst HaQy4uTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUM MPHU
pEelIeHnH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUI;

e TPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX NPHU PEIICHUU
T€OMETPUYECKUX 3a]1a4;

e KJIACCH(UITUPOBATH B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSIMHU, CBA3AHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBI3aHHBIMA C MHOTOTPAHHUKAMU;



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHUJbl MHOTOIPAHHUKOB (TMpU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapaienenunena, Kyo);

e KJIAaCCU(QUIMPOBATH  MHOTOIPAHHHMKH,  BBIOMpass  OCHOBaHUA  JUIS
KJ1IaccuuKaIuu;

e CBOOOJAHO ONEpUPOBATH  IOHATUSIMH, CBS3aHHBIMH C  CEUYEHHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINIOJHSTH napajijienbHOe, LEHTPaAIbHOE U OpPTOTOHAIBHOE
MPOEKTUPOBAaHUE (PUTYP HA IUIOCKOCTh, BBINOJIHATH M300paxkeHust Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METONAMHU, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIAAM  THOBEPXHOCTEM  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
nupamMuia), FTEOMETPUUYECKUX Tell C TPpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, ILIEHTP, OChb M IIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLUEHUH H
HaxO0XJICHUE TE€OMETPUYECKUX BEJIMYHMH, MPUMEHSAS W3BECTHBIE METOJIbI
MPU PEIICHUH MAaTeMAaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEHIINE NPOrpPAMMHBIE CpEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPeoOpa3oOBbIBaTh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpEeACTABICHHYIO Ha
yepTekax U pUCYHKaXx;

e TMPHUMEHATH I[IOJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBAThb W
aHANIM3UPOBATh pEaJbHbIE CUTYallUH, MPUMEHSATHh U3yUYEHHBIE MOHITHUS B
mpolecce IOMCKA pelleHUus MaTeMaTU4YecKd C(HOopMyJIHpOBAHHOM
npo0yieMbl, MOJIEINPOBATh pEalibHble CUTYallMd Ha S3bIKE TI'€OMETPUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENIN C UCIOIb30BAHUEM I'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajareOpbl, peliarb NPAKTUYECKUE 3a7ayH,
CBSI3aHHBIE C HAXOXKJEHUEM I'€OMETPUUYECKUX BEIUYHH;

e UMETh NIPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM YacTH QyHAAMEHTA PA3BUTHUS TEXHOJIOTUH.

K xony 11 kiacca oOyJaronuiicsi Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIMHIPUYECKOM,
KOHUYECKOM U chepruyeckor MOBEPXHOCTSMHU, OOBICHITH CIOCOOBI
MOJIyYEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIAMU BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapom;

pacno3HaBaTh Teya BpalieHus (UWIMHAP, KOHyC, cdepa u 1map)
OOBSACHATH CIIOCOOBI OJYUYEHHUS TeJl BPAIlCHUS;

KJIaCCU(PULIMPOBATh B3aUMHOE PaCIoOKeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIlEHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHUSMH, CB3AHHBIMH C KOMOWHALMSIMH Tell
BpaIlieHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cdepy U
ONMMCAHHBIA OKOJIO ceprl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOILIEHUS MEXY IO MU TOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4yaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) TJIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHSI TEJl BPALCHMUS;

W3BJICKaTh, WHTEPIPETUPOBATH W TMpeoOpa3oBbIBaTh HH(POpPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpalliy HaJl BEKTOPaMUu;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSTHUM OT TOYKM JO IUIOCKOCTH, B
LIEJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMNEPHUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMH C JBUXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKEHUM;

BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpaIllEHUs TpU
MapajyIeJIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHHM, 3€PKaIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB M TEJ BPAICHUS: CEYEHUS] LUIUHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUCHUS KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUS CEUEHUW: METOJl CIE0B, METO]
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH MII0OCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANOJIararmlluX HECKOJBKO IIAaroB PpELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pelmarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaxX0XJICHUE TEOMETPUUECKUX BEIINYNH;

MPUMEHATH MPOrPAaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELUICHUU CTEPEOMETPUYECKUX 3a]1a4;

MPUMEHATh  [IOJYyYEHHbICE  3HAHUSA HA  [PAKTUKE:  CPaBHUBATS,
aHAJIM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYal[UH, IPUMEHSITh U3yUCHHBIC
MOHSATHUS, TEOPEMbI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUS
MaTreMaTU4ecku  CPOpPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CHUTYAllMd Ha SI3bIKE T'€OMETPUHU, HUCCIEN0BATH IMOCTPOCHHBIE
MOJENN C UCIOJb30BAHUEM TE€OMETPHUECKHUX TMOHITUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKUE 3a/laud, CBS3aHHBIE C
HAXO0XJCHUEM F€OMETPUUECKUX BEJINYNH;

UMETh TpeCTaBICHUS 00 OCHOBHBIX dTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM YacTH GyHAAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Konrpoanibt HpakTieckne o0pa3oBaTe/bHbIE
e padoThI padoThI pecypebi
1 BBenenue B crepeoMeTpuo 23 1
) B3anMHoe pacnonoxxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MJIOCKOCTEH B g
MIPOCTPAHCTBE
4 [TepnieHUKYASIPHOCTD MPSMBIX U 25
IJIOCKOCTEH B TPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHororpanHuKu 7 1
BexkTtopsl B npocTpaHcTBe 12
2 HOBTOPeHI/Ie, 000011IeHNE U CUCTEMATU3ALMS 5 )
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoJsmn4yecTBo 4acos JJIeKTPOHHbIE
Ne ni/m :-[I;;arn;::f;::me PAsIeIon H Tem Beero KounTtposbhbl IIpakTuyeckue Sg:)(zl:::)(:fa]:zl)mnme
e padoThI padoThI pecypesI
1 AHanuTHuyecKas reoMeTpus 15 1
) [ToBTOpEHwMe, o606meHPvIe u 15 1
cucTeMaTu3alus 3HaHUM
O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [1nomaam noBEpXHOCTU U OOBEMBI 9 1
KPYTJIbIX TEJ
6 JIBukeHus 5 1
. [ToBTOpEHME, o6o6meHPvIe u 17 )
CHUCTEeMaTH3aIus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
nmuppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

OcHoBHbIE TIpaBHiIa H300paKEHUS HA
PHUCYHKE IJIOCKOCTH, NapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsiTHs cTepeoMeTpHUn: TOUKa, TIpsiMas,
IIOCKOCTB, MPOCTpaHcTBO. OCHOBHBIE
MpaBmUIia U300paKCHHS HA PHCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHst: nepecekaromuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 MiI0CKoCTh;
MIOJIyIPOCTPAHCTBO

[TonsATHS: epecekaronmecs MIOCKOCTH,
nepeceKaroIuecs npsiMas v II0CKOCTh;
HOJIYTIPOCTPAHCTBO

MHoOTOTrpaHHHUKH, U300paKeHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIE
crneactBus U3 HUX. CriocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

10

N300pakeHne ceueHui mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. M3o0OpaskeHne nepecedeHus
IIOJIyYEHHBIX II0CKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU I[BETAMU

11

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. M3o0pakeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparinBanue
MMOCTPOCHHBIX ceueHuu Ppa3HbIMU LIBCTaMU

12

N300pakeHre CeuyeHNi MUpaMuIbl, KyOa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 ux
pEbpa. M3o0paskeHne nepeceyeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

13

N300pakeHre ceueHui mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTeH. PackpariiBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU

14

Merton cinenoB uisi HOCTPOCHUST CEUYECHUM




15

Merton cinenoB 1uisi HOCTPOCHUST CEYEHUIM.
CaoiicTBa nepeceyeHrid MPSIMbIX U
IIOCKOCTEHN

16

Mertoz ciie1oB Uit IOCTPOCHHUST CEUSHUI.
CpoiicTBa niepece4eHuii MpsIMbIX U
IUIOCKOCTER

17

[TocTpoeHue ceuenuit B mupamue, Kyoe
o TpéM ToukaM Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I U 3aI1MCh H1aroB
MOCTPOCHHMSI

19

ITocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LIaroB
IIOCTPOEHUS

20

ITocTpoeHue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIAroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPIMOHANIBHBIX 0Tpe3kax. [logodue
TPEYrOJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHHAX Ha
BBIHOCHBIX YepTexax. Mictopus pa3ButHs




IUTAHUMETPHUH U CTEPEOMETPUN

23

KonTponbaas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsMbIX B
npocTpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky cKkpelmuBaromuxcs
npsaMmeIx. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSAMOU MapajlIeIbHON
JAHHOM MPAMOU, IPOXOASAILEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMoi. JIleMMa o nepecedeHun
MapaJUIEIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTb TpeX NpsIMbIX. Teopema o
TpEX MapasuielbHbIX IPAMBIX. Teopema o
CKPEILMBAIOIINXCSI IPSMBIX

27

[TapannensHOe MPOSKTUPOBAHHE.
OcHOBHbBIE CBOICTBA MapajlIeIbHOTO
NPOEeKTHpOBaHus. M300paxeHne pa3HbIxX
¢uryp B napajienbHON NPOEKIUU

28

LlenTpaynibHast MpoeKIus. YToi ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ
MEX1y TPSIMBIMU

29

3amaun Ha NOKAa3aTeILCTBO U
HCCIIEJOBAaHUE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B IPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD IPSIMON U




IUIOCKOCTH B npocTpaHcte. [Ipu3nak
MapajuIeTbHOCTH MPSIMON U TIIOCKOCTH.
CaoiicTBa napajuieIbHOCTH NPSIMOU U
TJIOCKOCTH

31

FeOMCTpI/ILIeCI(I/Ie 3a1a4 Ha BBIYUCIICHUC U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajjICJIbHOCTEIO IMPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoeHue cedyeHust, MPOXOIAILIETO YEPE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapajyIeabHOTO Ipyrou npsamoi. Pacuér
OTHOILICHU I

33

[TapannenbHas MpoeKuys, IPUMEHEHUE
ISl IOCTPOCHUS CEUeHHH KyOa 1
napauienenuneaa. Ceoicraa
napauiesIenune/1a ¥ MpU3Mbl

34

[TapamensHble wockoctu. IIpuzHaku
MapaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MTPOXOISALIEH
4yepe3 TOUKY, HE IPUHAJIEKALYI0 TaHHOU
IUIOCKOCTH U CJIEICTBUSA U3 HEE

36

CBoiicTBa mapaJuieIbHbIX TIIIOCKOCTEN: O
MapasIeIbHOCTH MPSMBIX TIEPECCUCHUS
MIpY NIEPECEUCHUH ABYX MapajlieIbHbIX
IJIOCKOCTEN TPEeThEN

37

CBoiicTBa mapajuIeNIbHBIX TNIOCKOCTEH: 00
OTpe3Kax MapaieabHbIX MPSIMBIX,




3aKITIOYEHHBIX MEX/TY ITapauIeIbHBIMH
TUIOCKOCTSIMU; O TIEPECEUCHHUHN TIPSIMOMA C
IBYMSI TTApAIIICITEHBIMU TJIOCKOCTSIMA

38

[ToBTOpenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U MPsIMOYTOJILHOTO
napaiesnenumneaa

41

Breraucnenue aiuH OTPE3KOB B KY66 n
MpAMOYT'OJIbHOM IIapaJUICIICTIMIIC/IC

42

[TeprieHAMKYISAPHOCTH MPSAMOMN 1
mrockoctu. [Ipusnak
MEPIEeHIUKYISPHOCTH IPSIMON U
TJIOCKOCTH

43

[lepneH MKy IIpHOCTD MPAMOM U
miockoctH. [Ipru3Hak
MEPIEHAUKYISIPHOCTH IPSIMOMN U
IUIOCKOCTH

44

Teopema 0 CyleCTBOBAHUY U
€MHCTBEHHOCTHU MPAMOM, MPOXOASIIEH
Yyepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYISIPHOMN K INIOCKOCTH

45

[ImocKOCTH U EPIIEHIUKYIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

IInockoctu u NEPpNCHAUKYJISIPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

47

[lepnenuKyIsp U HAKJIOHHASA.




[TocTpoenue neprneHauKyiIsipa U3 TOYKU Ha
PSIMYIO

[lepneHuKyIsp U HAKJIOHHASA.

48 [TocTpoenue nepneHuKyIsipa U3 TOYKHU Ha
PSIMYIO

49 TeopeMa 0 TpEX NEPHEHAUKYIIApAX
(mpsiMasi u oOpaTHas)

50 Teopema o Tpéx nepneHaAnuKyIsIpax
(nmpsimast 1 oOpaTHast)

51 VYron Mexay CKpeIBaOIUMUCS
IIPSIMBIMU
ITonck nepneHauKyJIIIPHBIX MPSAMBIX C

52 MOMOUIBIO IEPIEHIUKYISIPHBIX
IUIOCKOCTEN

53 OpToroHanbHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHmii Kyoa, IpU3MBI,

54 [IPaBUJIILHOM ITUPAMUIBI C TIOMOIIBIO
OpPTOTOHAJIBHOU MPOEKLIUH
[ToctpoeHue ceuenmii Kyoa, IpU3MBI,

55 [IPaBUIILHON MUPAMUBI C TIOMOIIBIO
OPTOrOHAJIBHOM ITPOECKLIMHU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO II0cKocTH. [Imockoctn
CUMMETPUI B MHOTOTPAaHHUKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOK U
IUIOCKOCTH KaK CJIEJCTBUE CUMMETPUH

58 [IpaBunbHBIE MHOTOTPaHHUKU. Pacuér

paCCTOQHHﬁ OT TOYKH J0 IINIOCKOCTH




59

[IpaBuibHbIE MHOTOTpaHHUKH. Pacyér
paccTOsSHUM OT TOYKHU A0 IIOCKOCTH

60

Crioco0bl OMyCTUTh NEPIEHANKYJIISAPBIL:
CHMMETpHSI, CIIBUT TOUYKH TI0
MapajuIeIbHON NPAMON

61

CaBur 1o HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponsnas pabdora "B3aumuoe
PacrojIOoKEHHUE NMPSAMBIX U INIOCKOCTEN B
npoctpaHcTae”

63

[ToBTOpEHUE: Yyroa MEXIy MPSMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MPOM3BOJIEHOM TPEYTOJbHHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yroa MEeXKIY
CKPEIMBAIOIIUMUCS PSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpryeckne METOIbI BHIYUCIICHHS
yriia MeXIy MPsIMbIMA B MHOTOTpPaHHHUKAX

66

JIByrpansblii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yTia

67

[lepnenaukynspHasie maockocTH. CBONCTBA
B3aWMHO NEPHEHIUKYJISPHBIX TIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJIAPHOCTH
IIJIOCKOCTEM; TEOpeEMa O NPsMOU
[epeCeUYeHMs ABYX INIOCKOCTEH
MEPIEHIUKYIISPHBIX TPEThEH IIIOCKOCTH

69

[IpsimoyronbHBIN Napasienenunes; Kyo;




U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienumne1a

70

Teopema o0 nnaroHany NpAMOYTrOJIbLHOTO
napajuieJIenune a u CieJCTBUE U3 Heé

71

CrepeomeTpHruecKue U MPUKIAIHbIE
3aJlaud, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHHUEM NIPSAMBIX U IINIOCKOCTH

72

HOBTOpCHI/IeZ CKpCIIUBAOIHNECS IPSAMEIC,
HnapaJiyiCJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOT'OIrpaHHHUKax

73

Hapa mapajjiCJIbHbIX IIOCKOCTEH Ha
CKPCHIMBAOIUXCA MTPAMBIX, PACCTOSIHUC
MCKAY CKPCIINBAOMIUMHUCA NIPSIMBIMUA B
MMPOCTBIX CUTyalHUAX

74

Paccrossaue oT ToUkH J0 IINIOCKOCTH,
PacCTOSAHUC OT HpHMOﬁ J0 IINTIOCKOCTH

75

Brruucnenue pacctossHuNA MEXIy
CKPEUIMBAIOIIHUMHUCS MPSIMBIMHU C
ITOMOUIBIO NEPIIEHIUKYJIAPHON IIIOCKOCTH

76

TpéxrpaHHbIil yroy, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsi
TPEXIPAHHOTIO yIJIa

77

DIeMEHTHI CPePUICCKON TCOMETPHH:
reoIe3nYeCKUe JIMHUMU Ha 3emiie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

Cucremarn3zanus 3HaHuM "MHOTOTrpaHHUK




U €r0 DJIEMEHTEI"

[Inpamupa. Buael mupamua. 1paBunsHas

80 1
nupamMua

21 IIpusma. IIpssmast ¥ HAKIIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

20 [IpssMo#t napainenenunen, 1
IPSAMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Beinyxibie MHOrorpanHukd. Teopema |
Ditnepa
Brinyxkible MHOTOrpanHuku. Teopema

84 Oinepa. [IpaBriibHBIE U TOJTYyIPABUIIbHBIE 1
MHOT'OTPaHHUKHU

85 KonTponbhas padota "MHororpanHHuxu" 1

26 IlonsiTve BEKTOpa Ha IVIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTth BEKTOpOB 1

89 [IpaBusno mapamienenumnena 1

90 YMHOK€HUE BEKTOpa Ha YNCIIO0 1
Paznoxenue BexTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIEXKAIUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHoe pOU3BEJCHUE 1

93 Boruncnenue yriia Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3agaun ¢ BEKTOpaMu 1

95 IIpocreiine 3ana4u ¢ BEKTOpaMu 1




96 [Ipocreiiue 3aa4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1
98 O06001IeHre U cucTeMaTu3alus 3HaHu| 1
99 O00011IeHEe ¥ cucTeMaTh3alus 3HaHuil 1
100 Hrorosast koHTpobHas paboTa 1
101 Hrorosas konTponbpHas pabota 1
102 O060011IeHre U CUCTEMAaTU3aIM 3HAHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

Kosmn4yecTBo yacos i DJIeKTPOHHbIE
aTa
uudposbie
Nen/m | Tema ypoka Konrpoabusie | Ilpakruueckne | H3yYeHH
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI s
pecypcsl

| IToBTOpenue TeMsl "KoopauHaTel BEKTOpa 1

Ha TUIOCKOCTH U B IPOCTpaHCTBE"
) IToBTOpenue temsl "CkaisipHOE 1

IIPOU3BENIEHUE BEKTOPOB"
3 [ToBTOpenue TeMbl "Brruucienue yria |

MEXJly BEKTOPaMHU B IIPOCTPaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, |

MPOXOIAIICH Yepe3 B TOUKH"
5 YpaBHEHUE TOCKOCTH, HOPMAJIb, 1

YpaBHEHHE IUIOCKOCTH B OTPE3KaX
6 YpaBHEHHUE IUIOCKOCTH, HOPMAJIb, 1

yYpaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHble HEPABEHCTBA, JIMHEWHOE |

IIPOrPaMMHUPOBAHHE
9 JInHeliHbIe HEPABEHCTBA, JINHEWUHOE 1

[IPOrpaMMHUPOBAHUE
10 AHanutryeckue MeTobl pacuéra yria 1

MEX/1y IPSIMbIMU B MHOT'OI'PaHHUKAX
1 AHanuThyeckue MeTobl pacuéra yria |

MEX/y TUIOCKOCTSIMA B MHOTOTPaHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPUHATAX

13 Haxosxnienue paccTostHUM OT TOYKH 10
TJIOCKOCTH B Ky0Oe

14 Haxosxienue paccTostHUM OT TOUKH 10
IJIOCKOCTH B IPABUJILHOM MUPAMU/IE

15 KonrponbHas padora "AHaiuTHueckas
reometpus"”

16 CeueHuss MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METOJI CJIEI0B
CeueHuss MHOTOTPaHHUKOB: CTaH/IapTHBIC

18 IJIOCKOCTH, NIEPECEUEHUS PSIMbIX U
IUIOCKOCTEH

19 [TapanienbHble NpsIMbIE U TIIIOCKOCTH:
napajuieJIbHbIe CEUCHUS

20 [TapannenbHble NpsIMbIE U MIIIOCKOCTH:
pacy€r OTHOLIEHU
[TapamiensHbIe PSIMBbIC U TIJIOCKOCTH:

21 YIJIBl MEK]Ty CKPEIIMBAOITUMUCS
MIPSMBIMU
[TepnienqukynsipHBIC TIPSIMBIE U

” IJIOCKOCTH: CTaHIaPTHBIC Maphl
MePIEHINKYIISIPHBIX TUIOCKOCTEH 1
MIPSIMBIX, CHMMETPHUH MHOTOTPAHHUKOB
[lepnienuKyIsipHBIC TIPSMBIC U

23 IJTIOCKOCTH: TEOpEMaA O TPEX

MEPIEHAUKYIISPAX




24

[lepnieniuKyIsipHBIE MIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHHUS JUIUH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JISI
TJI0MIAIEH, COOOPaKEHUS TOI00US

26

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
IJI0IAJIeH, COOOpaKeHUs MO00Us

27

[ToBTOpeHue: momanu
MHOTOYTOJILHUKOB, ()OPMYJIIBI JISI
Iomaaen, cooopakeHus moa00us

28

[Tnomaau ceyeHniit MHOTOTPAaHHHUKOB:
IUIOIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaXKEHHUsI TOA00HS

29

[Tnomanu ce4eHnit MHOTOTPAaHHUKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00HS

30

Kontponbnas padota "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenuneaa

32

3anaun 00 yaBOCHHHU Ky0a, O KBaJpaType
Ky0a; O TPUCEKIIUU yTia

33

CrepeoMeTpHUueCKUe 3a7ja4i, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaJiesienumnesa




[Ipuknagubie 3a1a4m, CBsI3aHHBIE C

34 BBIYUCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuiesenumnena

35 OO6BbEM npsIMON TPU3MBI

36 CrepeoMeTpHUueCKUE 3a7jaui, CBI3aHHBIE C
BBIUUCIIEHUEM 00BEMOB TPSMOM TTPU3MBI

37 IIpuknanHele 3a1a4um, CBSI3aHHBIE C
00BEMOM MPSIMOM IPU3MBI
Boruncnenne 00bEMOB TeN ¢ TOMOIIBIO

38 onpenenéHHoro uHTerpaina. OobéM
HAaKJIOHHOM MPU3MBI
Boruncnenne 060bEMOB TeI ¢ TOMOIIIbIO

39 onpenenéHHoro uHTerpana. OobéM
MApaMUbI

40 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB NUpaMHJL ¢ OOIIUM YIIIOM

A1 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB MUPAMHUJ] ¢ OOIIUM YTIIOM

47 CrepeoMeTpHUueCKUE 3a7ja4i, CB3aHHBIE C
00bEMaMU HaKJIOHHOM MTPU3MBbI

13 CrepeomeTpHuuecKue 3a1a4u, CBSI3aHHbBIE C
00BEMaMH MUPaMUIbI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI

Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI




[Ipumenenue 06bEMOB. Beruncienue

46 pacCTOSIHUS 10 TUIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOTpaHHUKa"
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yroIne WIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [pssMoi KpyroBou HUIUHAD.
[1nomaae MOBEpXHOCTU HUIUHAPA

50 Konnueckas moBepXHOCTh, 0Opa3yromme
KOHHYECKOU noBepxHocTu. Konyc

51 CedeHue KOHyca MIOCKOCTBIO,
MapajjiebHOMN MJIOCKOCTH OCHOBaHUS

5) VYceuénnblil konyc. M3006pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOY ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTU KOHYyCa
CrepeoMeTpuiecKue 3a1a4u Ha

55 JIOKa3aTeIbCTBO M BEIYMCIICHHE,
MIOCTPOEHUEM CEYEHUN HUINHAPA, KOHyCca
CrepeomeTpuiecKue 3aj1aur Ha

56 JIOKa3aTeIbCTBO U BEIUHCIIEHHE,
MOCTPOEHUEM CEUCHUH ITUIIMH]Ipa, KOHYyCa

57 [Ipuknagubie 3a1a4n, CBsI3aHHbBIE C

MUIMHOPOM




58

[Ipuknagubie 3a1a4m, CBsI3aHHBIE C
IATUHAPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bun u n300paxkenue mapa

61

[lepeceuenue cheps! 1 mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bun 1 n306paxkenue mapa

62

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTeu

63

CummeTtpust cepsl U 1mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYHUCIICHUE,
CBsi3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEYCHHM IIIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BHIYUCIICHUE,
CBsi3aHHBIE cO cpepoit U mapom,
MMOCTPOCHUEM UX CEUCHHI IIIOCKOCTHIO

66

HpI/IKHa,Z[HBIC 3aJa4M, CBA3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha IIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTaHIapTHbHIE
nonoous

68

Paznuunnie KOM6I/IH3HI/II/I TCJI BpallICHUA U
MHOTI'OI'PaHHHUKOB

69

3anaun no teme ""Tena U MOBEPXHOCTH




BpaieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpaiieHus"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpameHus"

72

O6wém nnnunapa. Teopema 06 00bEMeE
IpsSIMOTO IWJIMHAPA

73

Boruncnenue 00bEMOB TeI ¢ TOMOIIIBIO
onpenenéHHoro uHTerpaina. OobéM
KOHyca

74

ITmomany OOKOBOM M OJIHOM
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKue 3aJ1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB ITMIIMHIPA,
KOHyca

76

[Ipuknagueie 3agaun 1no teme "OOBEMBI U
IJIOIA I TOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa 1 MapoBOTro CEKTOPA.
Teopema 06 06wEme mapa. [lnomans
cdepsl. CTepeoMeTprUECKHE 3a/1a4H,
CBSI3aHHBIE C BEIYUCIEHUEM 00BEMOB
IIapa, mapoBOro CErMEeHTa U IapOBOTO
CEeKTOopa

78

[Tpuknanueie 3anaqn no Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM I11apa U
wiomaabio chepbl. COOTHOIIEHUS MEXTY
TUIOIIASIMU TTOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TeJ




79

[TogoOHBIE TENa B IPOCTPAHCTBE.
N3menenne o6béMa npu mogo0ouu.
CrepeoMeTpuyecKre 3a7auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB Tell U IUTOMIAeH
MOBEPXHOCTEU

80

Kontponbnas padota "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"

81

JIBm>xeHus npoctpancTsa. OToOpakeHus.
JIBvkeHus 1 paBeHCTBO Guryp. O0mmme
CBOWCTBA JBH)KCHUM

82

Buapl nBukeHunii: napauieIbHbINA
MIEPEHOC, IEHTPAJIbHAS CUMMETPUS,
3€pKaJibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOM

83

[TpeoOpazoBanust mogoowus. [Ipsimas u
cdepa Ditnepa

84

FCOMeTpI/I‘ICCKI/IC 3aJ1a4d Ha MPUMCHCHHUC
JABUKCHUA

85

Kontpoinbnas padota "BekTopsl B
npocTtpaHcTae"

86

O6o0maromiee moropenue 11 moHsTHii 1
MeTo0B Kypca reomeTpun 10—11
KJIACCOB, CHCTeMAaTH3allus 3HAHWII:
"[TapamienbHOCTE NPSMBIX U INIOCKOCTEN
B IIPOCTpPaHCTBE"

87

Oo6o6matoniee nopropenue 11 nonaruii u
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CHCTeMAaTH3allis 3HAHWIA:




"BekTopsbl B mpocTpaHcTBe"

88

O6o0maroiiee moropenue 11 mousTuii u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTeMAaTH3allis 3HAHWIA:
"BexTopsl B mpocTpaHcTee”

&9

Oo6o06maromee noBropenue 11 noHATUH U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

90

Oo6o6maromiee noropenue 11 noHsaTuit u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CUCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

Oo6o06maromee noropenue 11 noHsaTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIMsl 3HAHU:
"ITnomaay moBepXHOCTU U 0OBEMBI
KpYTJbIX Ten"

92

Ob6o6matomee nopropenue 11 nonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATHU3al1sl 3HAHUM:
"[nomaamn MOBEPXHOCTU U O0BEMBI
KpYTJibIX Ten"

93

HroroBas koHTpoNbHAs paboTa

94

WtoroBas koHTpoJbHAs paboTa

95

[ToBTOpenue, o600IIEHNE U
cucTeMaTu3auus 3HaHUI

96

HcTopus pa3BUTHS CTEpEOMETPHH KaK




HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3sBuTHs CTEPEOMETPHUN KaK
97 HayKU U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pa3sBUTHS CTEPEOMETPUH KaK
08 HayKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
99 HayKH U €€ pOoJib B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
100 HayKH U €€ POoJib B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT I

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKM U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTepEOMETPHH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I1O

102




ITPOTPAMME







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KIIACC
Kog .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHUS] OCHOBHOI
NpoBePsSIeMOro N
00pa3oBaTeIbHON MPOrpaMMbI CpeIHero o01ero 00pa3oBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHATHIAMU: TOUKA, MPSMast, IITOCKOCTh
75 [TprMEHSTh aKCHOMBI CTEPEOMETPHUU W CIEACTBHS W3 HHUX IPH PEIICHUU
' reOMETPUYECKUX 3a/1a9
73 OnepupoBarh TOHIATHSIMH: MapPaJUICILHOCTh W MEPIEHIAUKYISIPHOCTH
' HPSMbBIX U IIOCKOCTEH
74 KnaccudunupoBaTs B3aUMHOE PACIMOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
’ POCTPAHCTBE
OnepupoBaTh MOHATHUSAMH: JBYTPAaHHBIM yToJ, TPAaHU JABYTPAHHOTO YIIa,
7.5 pebpo ABYTrpaHHOTO YIJIa, JIMHEHHBIM yroyl ABYTPAHHOTO YIJIa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHSATHUSAMH: MHOTOTPAHHHWK, BBIMYKJIBIH W HEBBITYKIBINA
' MHOTOT'PaHHHK, JIEMEHTHl MHOTOTPaHHHKA, TIPABWIIBHBIA MHOTOTPAHHHUK
77 Pacrio3HaBaTh OCHOBHBIC BHIBI MHOTOIPAaHHUKOB (IMpaMmua, IPHU3Ma,
' MPSIMOYTOJIBHBIN TTapaJiieenunes, Kyo)
KnaccupumupoBat  MHOTOIpDAaHHUKH,  BBIOMpass ~ OCHOBAaHUS  JUIS
7.8 KJIaCCU(UKAIUU (BBITYKJIbIC W HEBBIMYKIbIE MHOTOTPAHHUKH, TIPABHIILHBIC
MHOTOTPAHHHKH, MPSMBIC U HAKJIOHHBIC TPU3MBI, TTaPAJUTCIICITUTIC/IH )
7.9 OnepupoBath MOHATHAME: CEKYIIas TNIOCKOCTh, CEYCHNE MHOTOTPAHHUKOB
710 OOBSCHATH MPUHITUIBI TOCTPOCHHSI CEUEHUH MHOTOTPAaHHUKOB, UCTIOJIB3YS
) METOJI CIIEIOB
CTpouTh CcEUYeHHUs MHOTOIPAaHHUKOB METOJOM CJIC/IOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTY:
BHJI CBEPXY, COOKY, CHU3Y
Pemath 3aaun Ha HaXOXKJACHHE NEOMETPUYCCKHX BEIMYMH TIO0 0Opasiam
WIM QIrOpUTMaM, NPHUMEHSS HW3BECTHBIC aHAJIMTHYECKUE METOABI IpHU
7.12 pELICHNH  CTAaHAAPTHBIX MaTEMAaTHYECKUX 3aJad HAa  BBIYUCIICHUE
PACCTOSIHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JI0 MPSIMOU, OT TOYKHIO
IJIOCKOCTH, MKy CKPEIIUBAIOITUMUCS MPSIMBIMHU
Pematp 3amaun Ha HAXOXKICHUE TCOMETPUUYCCKUX BEIIMYUH IO 0Opas3Iam
7.13

WKW aJiIrOpuTMaM, IPHUMCEHAA H3BECTHBIC AQHAIIUTHYCCKHUE MCETOAbI IIPpH
PECIICHHUMU CTAHAAPTHBIX MAaTCMATHYCCKUX 3aaa4 Ha BBIYMCICHUC VYIJIOB




MEXJy CKPELIUBAIOIIUMUCS NPSAMBIMH, MEXIY MNpsIMOW U IUIOCKOCTHIO,
MEXy TIIOCKOCTSMH, ABYTPAaHHBIX yTJIOB

Boeraucnate 00bEMBI M TIIOMIAA TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma,

7.14 NUpaMUuJa) € TMPUMEHEHUEM (QOpPMYJl, BBIYMCIATH COOTHOLICHHUS MEXIY
IUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMU 0I0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUSMU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBI
W3BnekaTh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MHOOPMAIHIO O
7.16 IOPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTrypax, TpEeACTaBICHHYIO Ha
4epTeKax U pUCyHKax
[TpumensaTs reomerpuueckue (GaxkThl A PELICHUS CTEPEOMETPUUECKUX
7.17 3a1a4, MPENojararolliX HECKOJbKO IIaroB pELIeHUs, €CIIU YCIOBHS
NpUMEHEHHUs 3a1aHbl B IBHOU hopme
718 [lpumensaTs mnpocreilliue NpPOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI [P PEILIEHUH CTEPEOMETPUYECKUX 3a/1ad
719 [TpuBoauTH HpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U
' YKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTHKE: aHAJIW3UpPOBATh peajbHbIE
CUTyalluu U MPUMEHITh U3YyUCHHbIE TIOHATHUS B MPOLECCE MTOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAHHON MPOOJIEMBI, MOJICIUPOBATh PEaIbHbIC
7.20 CUTyallud Ha $3bIKE T'€OMETPHUH, MCCIIEIOBAaTh ITOCTPOCHHBIE MOJAEIN C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHSATUI U TEOpeM, almapara ajareopsl,
pemiatb  MpakTUYECKHUE  3aJauyd,  CBA3aHHbIE C  HAXOXJACHHUEM
FeOMETPUUECKUX BEJIMYUH
11 KJIACC
Koxn .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NPoOBepPsSIeMOro .
o0pa3oBaTeIbHON NPOrpaMMBbI CpeHero o0mero o0pasoBaHus
pe3yJbTarTa
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMIMHJIpUYECKas MOBEPXHOCTh, OOpasyrole
6.1 LWIMHAPUYECKOW IOBEPXHOCTH, LMIMHIP, KOHMYECKas IOBEPXHOCTb,
o0pazyrole KOHMYeCKO! TOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 PacnioznaBath Tena BpameHus (IWIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI TTOTYYSHHS TEJT BPALICHHUS
6.4 KnaccudumupoBats B3auMHOE pacroyiokeHne cepsl U IOCKOCTH
OnepupoBaTh NOHATUSAMHU: IIAPOBOI CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA LIAPOBOTO

CJ1051, IIAPOBOU CEKTOP




6.6

Beruucnsate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEH TEJN  BpalleHUs,
TEOMETPUUYECKHX TN C MPUMEHEHUEM (POopMYyT

6.7

OnepupoBaTb MNOHATHSIMM: MHOTOTPAaHHHUK, BIMCAHHbII B cdepy u
ONMCaHHBIN OK0JIO cdepsbl, chepa, BIUCaHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalIeHUs

6.8

BBIYuCIATE COOTHOMIEHUS MEXKTY IIIOMAISIMK IIOBEPXHOCTEH U 00BEMaMu
MOXOOHBIX TEIT

6.9

N3o0paxaTh u3yuyaemble (GUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbmonHATe (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUryp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHUS Tl
BpallleHus

6.11

W3Bnekatb, WHTEPIPETHPOBaThL M MPeoOpa3oBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, IMpeAcTaBICHHYI0 Ha
yepTrexax U pUcyHKax

6.12

[TpumeHaTh reoMerpuueckue (GaxkThl Ui PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEAIOJIATAOMNX HECKOJBKO IIAroB pEIICHUs, €CIU YCIOBUS
NPUMEHEHUs 3aJ]aHbl B IBHON opme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE  JICWCTBUSL  CIIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M
YMHOXKCHHUSI BEKTOpa Ha YHCJIO, OOBSICHITH, KAKUMH CBOWCTBAMH OHH
o0J1agaroT

6.15

HpI/IMeHHTB IMMPaBUJIO ITapaJUICJICIIUIICAa IIPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTb NOHATUAMHU: JEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yo
MEXJy BEKTOpaMH, CKaJISIpHOE MPOU3BEIEHUE BEKTOPOB, KOJIMHEAPHBIE U
KOMILUTaHapHbIE BEKTOPHI

6.17

Haxomuth cymMmMy BEKTOpPOB M MpOM3BEIACHHE BEKTOpPa HA YHWCIO, Yroj
MEXJy BEKTOpaMH, CKaJIIPHOE IMPOU3BEICHUE, PACKIIaJbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEapHBIM BEKTOpam

6.18

BaIlaBaTI) IIJIOCKOCTH YPABHCHHUEM B IleKapTOBOfI CUCTCMEC KOOpANHAT

6.19

Pemate HpOCTefIHlPIe TCOMCTPHUYCCKUC 3aladyd Ha NMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METO1a

6.20

Pemarpr 3a7aum Ha J0Ka3aTENbLCTBO MaTEMaTHUYECKMX OTHOIICHUM U
HaXO0XKACHHUEC TCOMCTPUYCCKUX BCIUMYUH I10 06pa3uaM WK ajiropuTMam,
IIPUMCHSI S HN3BCCTHBIC MCTOABI pu peuicHun CTaHAApTHBIX
MAaTEMAaTHYCCKHUX 3aaa4

6.21

[IpumeHaTy mpocTeiiine MNpPOorpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

[IpuBoaUTH NMpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOJAE U
JKU3HH, PACIIO3HABATH MPOSABICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE




6.23

[TpyuMeHATh MOJydeHHbIE 3HAHMUS HA NPAKTHKE: aHAJIU3UPOBATH peasibHbIC
CUTyallu U MPUMEHITh U3YUYEHHbIE MOHATHUS B MPOIEcCce MOKCKa PEeIICHUs
MaTeMaTH4eckKu cHopMyIUpOBAHHOM MPOOIEMBI, MOAECTUPOBATH PEAbHbBIE
CUTyallud Ha S3bIKE T€OMETPUH, HCCIEN0BAaTh IOCTPOEHHBIE MOJETH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHSATUN U TeopeM, ammapara ajareopsl,
pemiate  MpakTUYEeCKHe  3a7aud,  CBA3aHHBIE C  HAXOXJICHHUEM
TeOMETPUUECKUX BEIMYUH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TIOHATHS cTepeoMeTpun. Touka, mpsiMasi, IUIOCKOCTb, HPOCTPAHCTBO.
[TonsTre 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioxeHue MpsiMbIX B IPOCTPAHCTBE: MEpeceKaronIrecs, napauieabHble
W CKpemuBaroniuecs mnpsmMbie. [lapamiensHOCT, TPSMBIX W TJIOCKOCTEH B
MIPOCTPAHCTBE: MapajieibHbIE NpsIMble B IMPOCTPAHCTBE, MapalIEIbHOCTh TPEX
NpsIMBIX, TapajuieIbHOCTh TMPSAMOM M IUIOCKOCTH. YTJBIC COHANpaBiICHHBIMU
CTOPOHAaMH, yTOJI MEXIYy MPsSMBIMH B MpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEH:
napajuleNibHble IUIOCKOCTH, CBOMCTBa MapajuleNbHBIX IUIockocTel. [Ipocreiimue
MIPOCTPAHCTBEHHbIE (GUTYpPHl Ha IJIOCKOCTU: TETpadap, KyO, mapajuienenunen,
MOCTPOCHUE CEUCHUI

7.3

HepHeHHI/IKYHSIpHOCTB HpHMOI\/'I N IUIOCKOCTU: MNEPHNCHAUKYIIAPHBIC IIPSAMBIC B
[IPOCTPAHCTBE, MPSMbIE MapajieibHble U MEPHEHAUKYJISPHbIE K IUIOCKOCTH, MPU3HAK
MEPHNEHANKYISIPHOCTH MPSIMOM M IIOCKOCTH, TEOPEMa O MPSAMOW MEPHEeHIAUKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJl MEX]y MPSMOM U MIIOCKOCTBIO, JBYTPaHHbBIN
YToJ1, JIMHEHHBINA Yyrol AByrpaHHoro yria. [lepneHauKymisp U HaKJIIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MIIOCKOCTH, MPOEKIHs (GUTyphl Ha
MI0CKOCTh. [lepneHIuKyIsIpHOCTD MIOCKOCTEH: MPU3HAK MEPHEeHIUKYISIPHOCTH ABYX
wiockocTeil. Teopema o TpEx meprneHAnKyIsIpax

7.4

[loHATHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAaHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yrosnbHas
IpU3Ma, TpaHU U OCHOBAHMs INPHU3MBI, MpsAMas M HAKIOHHAs NIPU3MbI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsSMOyroibHbIM napaienenunes u
ero cpoiictBa. [lupammpa: n-yronbHas nMpamujia, I'paHd U OCHOBAHUE MHUPAMUIB,
OoKOBasi M TOJHAs MOBEPXHOCTh MHMPAMMJIbl, MPABWIIbHAS M yCEUEHHas IHpaMHJa.
OneMeHTsl Mpu3Mbl U nHUpamMuibl. [IpaBUibHBIE MHOTOTPAaHHUKHU: IOHATHE
NPaBUIBHOTO MHOTOTPaHHUKA, MpaBUIbHAs NpU3Ma M IpaBUIbHAs NUpPaAMUJA,
NpaBUiIbHAs TpEYTrojbHas MUpaMHJia U MPpaBWIbHBINA TeTpasap, Kyo. [IpeacraBnenue o
IIPAaBWJIBHBIX MHOTOIPDAaHHUKAaxX: OKTa’lap, HAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMHJIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OEeMEHTHI CUMMCTPHU B InmupaMuaax, MnapauiCJICruIc 1ax, IIpaBUJIbHBIX
MHOTI'OI'paHHHUKax

7.6

Berurcnenue 2J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, awaroHamu, yriel Iliomans




OOKOBOI MMOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSMOM ITPU3MBI, TUIOIIAIb OCHOBAHUMH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MpU3MBI. [101maas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU TMPaBWIBHON MUPaMHIbI, TeOpeMa O IUIOIMIAAU YCEUEHHOM MUpPaMUIBI.
[Tonsitue 06 00béMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[Tonob6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAIsIMU ITOBEPXHOCTEMH,
00BEMaMU OJOOHBIX TEI

11 KJTACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

Hunuaapuyeckas TOBEPXHOCTh, 00pa3yroNIue MMIHHIPUICCKON MOBEPXHOCTH, OCh
MAIUHAPUYECKOW TOBEepXHOCTU. [lunumHap: ocHoBaHMS M OOKOBas IMOBEPXHOCTH,
oOpa3yromas 1 0Ch, TUIOMIab OOKOBOH U TIOJHOM TTOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yroline KOHUIECKOH MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYecKol mnoBepxHocTH. KoHyc: ocHOBaHue W BepliMHA, oOpasyromas U OcCh,
10 s OOKOBOM W TOJHOW MOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue H
BBICOTA, OCHOBaHHS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa n map: neHrp, paguyc, AMaMeTp, IIIOMAAbL TOBEPXHOCTH cdepbl. B3anmHoe
pacnosoxeHue cheppl U IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIonaib

cdepbl

6.4

N3o0pakenue Ten BpalieHus: Ha II0cKocT. Pa3BépTka nMiIMHIpa U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpallCeHHUA U MHOTOTPaHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHBIM OKOJIO
C(I)epBI, C(pepa, BIIMCAHHAs B MHOT'OT'PAHHUK, UJIW TCJIO BpAallICHUA

6.6

[Tonsitue 06 o0bEMe. OcHOBHBIE CBOWCTBa 00BEMOB Teil. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO MapaJijiesienumneaa u cieactBus uz He€. O0bEM IIMIIMHIpa, KOHYCA.
O0BéM mapa u miomazab chepbl

6.7

[TogoGubIe Tena B mpocTpaHcTBe. COOTHOIICHHSI MEXIY TUIOIIAISIMU TTOBEPXHOCTEH,
00BEMaMH ITOTO0HBIX TEN

6.8

Ceuenust mwiMHApa (MapajuleIbHO U MEPIEeHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapajuiebHOE OCHOBAHMIO U IIPOXOJAIIEe Yepe3 BEPIIMHY ), CEUCHHUS I1apa

6.9

Bexktop Ha mockoctd M B IpocTpaHcTBe. ClOKEHHWE M BBIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. PasnoxkeHne BeKTOpa MO TPEM HEKOMILJIAaHAPHBIM
BekTopaM. [IpaBwiio nmapajutenenunena. Pemenue 3amad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaMHU

6.10

IIpsimoyronbHasi cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpA.
IIpocreiimme 3agaun B KOOpAMHATax. Yroia Mexay BekTopamu. CkaisipHoe
[IPOU3BEJICHUE BEKTOPOB. BplUnciaeHuEe yrioB MeXAy NPSAMBIMA U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIM METOJI IIPU PELIEHUN T€OMETPUYECKUX 3a]1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUS K NPEIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Bnagenne MeronamMm J0Ka3aTeNbCTB, aJrOPUTMAMM PEIICHUS 3aj]ad;
yMeHHe (OpMYJIMpPOBAaTh M ONEPUPOBATh MOHATHUAMU: OIPENEICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOWMCTBO, INPHU3HAK, JOKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIHUPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOINOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MaTEMaTHMYECKONM WHIYKIIWH,
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS PU PEIICHNUHN 3a]a4, OLICHUBATh
1 JIOTUYECKYIO  IPaBUJIBHOCTb  PAcCYXKICHMM; YMEHUE OIEpUpOBaTH
MOHATUSMH: MHOXECTBO, ITOJAMHOYKECTBO, ONEpalUy HAJ MHOXKECTBAMU;
YMEHHE HCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMCAaHUs PEaJbHBIX MPOLIECCOB U SBJICHUHN U IIPU PELICHUHU 3a]a4, B TOM
qyclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad HA IUIOCKOCTH; YMEHHE 3a/1aBaTh
Y OIUCHIBAThH TPadbl pa3NTUUHBIMU CIIOCOOAMH; MCIIOIB30BATh Ipadbl MPH

PCUICHUHU 3a/1a1

YMeHue onepupoBaTh IMOHATUSAMU: HATYPAJIBHOE YHUCIIO, LEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM TOKA3aTeNIeM, KOPEHb HaTYypaJIbHOW CTENEHU, CTENEHD C
palMOHAIBHBIM TIOKA3aTeNIeM, CTENEHb C JICUCTBUTEIbHBIM MOKa3aTEeIeM,
norapudmM YHMCIA, CHUHYC, KOCHMHYC M TAaHI€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOIYJ0, PAlMOHAIBHOE YHUCJIO, HWPPAUUOHAIBHOE YHUCIIO,
MHOKECTBA HATypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
2 YHUCEJ; YMEHUE UCIOIb30BaTh MPU3HAKH JACIUMOCTH, HAUMEHBIIHN 001U
JENUTeNIb W HaWMEHbIIee o0Ilee KpaTHOe, anropuT™M EBkimuma mnpu
pELIEHNH 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMAMH
CUHCJICHHSI; YMEHHE BBITIOJHATH BBIYMCIICHUE 3HAYCHUN U PeoOpa3oBaHUs
BBIPOKEHUI CO CTeneHsAMH U JjorapupmMamu, npeodpazoBaHusi IPOOHO-

palrOHAJIbHBIX BI:IpEl)KCHHfI; YMCHUC OIICpHUPOBATH IIOHATUAMU:

IIOCJICAOBATCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH IIporpeccusi, ICcOMCTpPUUCCKAA




nporpeccusi, OECKOHEYHO YOBbIBAIOIIAas TI€OMETpUYEcKass IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEIOBATEIBHOCTH, B TOM 4YHCJIE C IOMOILBIO
PEKYpPPEHTHBIX (hOpMyII; yMEHHUE ONEPUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSIKEHHBIE KOMIUIGKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMETh
NPOU3BOUTH apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIF30BAaHHS KOMIUIEKCHBIX YHCEN; ONEpUPOBAThH
NOHATHAMM:  MaTpuna 2x2  wu  3X3, OIpeaenuTeNb  MaTpHIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHHne onepupoBaTh MNOHATHAMH: PpalHUOHAIbHBIE, HPPALHOHAIbHBIC,
NOoKa3aTesbHbIe, CTENEHHbIE, JOrapupMUUYecKHe, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YypaBHEHHS,
HEPaBEHCTBA M CHUCTEMBbl C IMOMOLIBIO pPa3IMYHBIX IPUEMOB; peELIATh
YpPaBHEHUs, HEPAaBEHCTBA MW CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, MX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3aj7a4 M 3a/1a4 U3 Pa3UYHbIX 00J1acTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIHS, YETHOCTH (YHKIINH,
MNEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMHU, SKCTpeMyM (yHKIUHM, HauOojblllee M HaMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUI U
¢bu3nvecKkuii CMBICT TPOWM3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpai; yMEHHE HaXOAWThb ACHUMITOThI Tpaduka (QyHKUUH; YMEHHE
BBIUHUCIATh  NPOM3BOJIHBIE  CYMMBI, TPOU3BEJIEHHUS, YacTHOIO U
KOMIO3ULUN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HUCCIEIOBaHUS (QYHKIMM,
HaXoJAUTh HauOOJbIIME W HAaUMEHbIIUE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTo
aHaluu3a; IPUMEHATHh MPOU3BOAHYIO U HAXOXKJICHHsS HaWIy4dIlIero
pelieHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKUX U

(bU3MYeCKUX 3a/adax; HAXOJIUTh IUIOMAAN U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaga; MNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOIO MOACIUPOBAHUA C

NOMOILBI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKIMH, nuHeWHas GyHKOUS, KBaApaTUdHas (QyHKUUSA,
panyoHanbHass (QYHKLUS, CTENeHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
(byHKIMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas |
norapupmuueckas (QyHKIMH; YMEHHE CTPOUTh TpapUKH H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYyHKUHH,
UCIOJb30BaTh TPa(UKK Ul U3yYEHUs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYTHX Yy4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH, BBIpOXKaTh (HOPMYJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA W Trpauku (QyHKIMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJad C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

MJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3a7aud pPa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJM U YacTH, Ha JBWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 O0JIACTH YNpaBJICHUS JUYHBIMU U CEMEHHBIMU
(buHAHCAMM); COCTaBISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBl IO YCJIOBHUIO 3aJaud, HCCIIEJOBATh IOJYYEHHOE pELIEHUE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBAThH
peanbHBIE CHUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPAaBEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMeHHue onepupoBaTh MOHATHAMH: CpelHee apu(pMeTHYeCKOe, MeIHUaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
WH(POPMAILIKIO, TIPEJCTABICHHYIO B Ta0IMIIaX, HA AUarpammax, rpadukax,
OTPaXKAOIIYI0 CBONCTBA PEABHBIX MPOIECCOB W SIBJICHHIA, TIPEICTABISTH
nHpOpMaIMI0O C TOMOIIBID TabNWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/IeM rpa(l)nqecxnx
METOAO0B U BJICKT];)OHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[eHI/I}I C MIOMOLIBIO JuarpaMm pacCCruBaHUA U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATHUAMM: CIyYaWHBIH OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH

BCPOATHOCTb C€ HCIIOJIL30BAHHECM rpa(bnqecm/lx MCTOJOB, IIPHMCHITH




(GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEpPUpPOBATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElENICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, JUCHEPCHUs U CTaHJApPTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBL, (YHKLMU pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO0 U HOPMAJIBLHOTO paclpee/iCeHuil; yMEHUE
MCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpe/eeHu Ui pellieHus 3aady;
3HAKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHUE NPUBOIAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OoNBIIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUAX; YMEHHE
ONIEpUPOBATH MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETaHUM,
YUCIO  IEepecTaHoBOK; OmHOM  HplOTOHA; yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYXKICHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTHUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA yTIJa, IJIOCKUN yIroJl, IBYIPaHHbIN
yroJ, TPEXIPaHHBIM Yroj, CKPEeIUBAIOIIUECS NPAMbIE, MAPaLIEIbHOCTh U
NEPpNCHAUKYIISIPHOCTE TIPAMBIX U HHOCKOCTeﬁ, Yroja MExKAy IMpsIMbIMH,
Yrol MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAYy IUIOCKOCTSMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMU,
paccTosiHUE MEXKJy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPU PEIICHUU
3ajjauy U3y4yeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IOMOIIBI0 TE€OMETPUYECKMX IIOHATUNA M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJa1U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpallieHus, IWIMHIP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHYyCa, LWIMHApA, O0BEM KyoOa,
NPSMOYTOJBHOTO TapauleienuIiea, NUPAaMHUAbI, MPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHHIO, CEUYEHHE I1apa, IUIOCKOCTb,

Kacaromascs C(bepm, NUIMHAPpA, KOHYCA, YMCHHE CTPOUTH CCYCHHC




MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHl U MOBEPXHOCTHU
BpAILIEHUs, UX CEYEHUs, B TOM YHUCJIE C TIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
(dbopMyIIMpOBaTh ONpeAeNeHUs] U3y4yaeMbIX (PUTyp, BBIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccupukanuio Quryp 1o
pPa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOJUMBIC JIOTIOJIHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajvieJbHbIi MEepEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOMO0OMS, TMOJOOHBIE (QUTYPBI, YMEHHE
pacrno3HaBaTh paBHbBIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3aJla4y; HaXOJWUTh T'e€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
Iomaab, 00bEM) NpU PEIICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peanLHoﬁ KU3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIMYHUHBI
(nmuHA, YTroJ, TIIOIMAgh, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC (bOpMy.HI)I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBCPXHOCTHU
MUpaMUIbl, MPU3MBI, KOHYCa, LWIMHIpA, IJomans chepsl; o0bEM Kyoa,
MpAMOYTOJIBHOIO  Mapajuiejicnurcaa, IMupaMuabl, I[IPU3MbI, NOUWIWHAPA,

KOHYcCa, IlIapa; yMEHUE HAXOUTh OTHOIIIEHUE 00BEMOB MTOTI00HBIX (PHUTYp
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YMeHne omnepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOP/AMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpPa HA YHWCIO, pPa3IoKEHHE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHUE, BEKTOPHOE MPOU3BENCHUE, YTOJNI MEXIY
BEKTOPAMH, YMECHHE WCIIOJH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METO]]

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3ala4 APYTUX y‘le6HBIX npeaMCTOB
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YMeHue BbIOMpATh MOIXOIANINNA METO JIJIS PEIICHUS 3a1a9u; TOHMMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TNPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM, YMEHHE paclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATHYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBeprEMblﬁ 3JIEMEHT COACPKAaHUSA

1 Yucna v BBIYUCICHUS
1.1 Hatypansnsle u nensie yncina. [Ipu3Hakyu JeNMMOCTH LIETIBIX YHCEN
12 Pammonanbheie  uncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOW, TPOLIEHTHI,
. OeCKOHEUHbIE IIEPUOUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HaTypasibHOH creneHu. JleiicTBus ¢ apudmMeTndecKuMu
' KOPHSIMH HaTypajJbHON CTEIIEHU
L4 Crenens ¢ nenslM nokasarenaeMm. CTENEeHb ¢ pallMOHAIBHBIM NToKa3areneM. CBoMCTBa
' CTENEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOrO apryMeHTa
1.6 Jlorapudm uncna. JlecstuuHble U HaTypalbHbIE J0rapu(Mbl
JelictButenpHble  4yHclia. ApudmeTuueckue omnepanuu ¢ JCHCTBUTEIHHBIMHU
1.7 yuciaamy. [IpuOnmkEHHble BEIYUCICHUS, TPaBUIa OKPYTJICHUS, TPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeoGpa3oBanue BbIpaKeHUI
1.9 KomiuiekcHele yncina
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHAIBHBIE YpaBHEHHUS
2.2 HppanuonanbHble ypaBHEHHUSA
23 TpuronomeTpuyeckre ypaBHEHHUs
24 [Toka3zaTenbHbBIE U JTOTApHUPMHUUECKIE YPABHEHHS
2.5 Lenble n 1poGHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [TokazaTenbHBIC U JOoTapUMUUYECKIE HEPABCHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cucremspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHU
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUH. ONpenenuTeslb MaTPULIbL




OyHKIUH U TpaPuKH

Oynk1usa, cnocodbl 3amanus ¢yHknuu. ['padux GyHximu. BzanmHO oOpaTHBIC

3 ¢ynkuuu. YétHeie u Heu€THBIC QyHKIMU. [leproanueckue GpyHKIUN
OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHuWM ¢yHkuumu. Hymm ¢yHkumm.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKILHH.
' MakcumMyMbl U MUHUMYMBI (QyHKUuH. HanOGonbliee ¥ HauMeHbIee 3HAYECHUE
(yHKIIUU Ha IPOMEKYTKE
13 Crenennas ¢GyHKUIMS C HaTypaJibHBIM M II€JIbIM ToKazateneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS -0 CTENEHH
34 Tpuronomerpudeckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenpHas u norapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcuMmnToTel rpadukoB (yskmuii. CBoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIBLHOCTEH
3.8 ApudmeTrnueckas U reomeTpudeckas nporpeccun. DopMyiia CI0KHBIX POLIEHTOB
4 Havana maTemaruyeckoro anammsa
4.1 [IpousBonnas Gynkuuu. [IpousBoaHble 31eMeHTapHBIX QYHKIUN
[IpuMeHeHne TMPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJbIIero 1 HAaMMEHbIEro 3HaYeHus (YHKLUUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UuTterpan
5 MHoecTBa U JIOTUKa
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMU. J{narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBepXHOCTH BpaIleHUS




7.5

KoopauHats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






