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IHHOACHUTEJBHASA 3AIINCKA

['eomerpust sBAseTcs OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
o0miero oopa3oBaHus, TaKk Kak 00ecreyuBaeT BO3MOKHOCTb U3YyUEHUS TUCHUTUINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH M MPEIMETOB T'yMAaHUTAPHOIO LHKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (GOopMHpyeMOe  MpU  U3YYEHUH
00y4aroIUMUCS TOHATUHHBIX OCHOB T€OMETPHH, TIPH JOKA3aTEIbCTBE TEOPEM U
IIOCTPOCHUU LIEIIOYKH JIOTUYECKUX YTBEPKIACHUN IIPU PELICHUHA I€OMETPUYECKUX
3aJa4, YMEHHME BBIIBUTaTb M ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCSA NPU PELIEHNH 3a7]a4 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTHU
(du3nUecKux 3aaau.

[lenb ocBOeHMsI TpOrpaMMbl YueOHOTo Kypca «I'eomMeTpusi» Ha yriayOnéHHOM
YpPOBHE — pa3BUTHUE WHAUBUAYAJbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUU T€OMETPUH, KaK COCTABIISIONIEH NpeaMeTHOM obnactu «MaTeMaTrka u
uHpopMaTUKa»  yepe3  obOecreyeHHe  BO3MOXKHOCTH  NMPUOOpPETeHHS U
UCIIOJIb30BaHUs OoJjiee THyOOKMX TEOMETPUYECKUX 3HAHUW W JCHCTBUH,
cnenu@UUHBIX TEOMETPUU, U HEOOXOAUMBIX JIJIs YCIEIIHOTO MPodheCcCHOHATBHOTO
00pa30BaHMUsl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MAaTEMATHUKHU.

[IpuoputeTHBIMH 3aJayaMH Kypca TE€OMETPUU Ha yriyOnEéHHOM YpPOBHE,
pacIIMpsIIONIMMH U YCUIIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIMpeHue MpeCTaBICHUsI O TEOMETPUH KaK YaCTH MUPOBOM KyJIbTYpPbI U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3U T€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMupoBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMaTUYECKUX MOJEIAX, IO3BOJAIOIIMX ONMUCHIBATH WM H3Yy4daTh
pa3HbIE SIBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHNE MMOHATUIHOTO ammapara no pasaeiy
«CtepeoMeTpusi» yueOHOro Kypca reOMEeTpUU;

(dbopMHpOBaHHE  YMEHHMS  BJAJETh  OCHOBHBIMH  MOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UTypax MU HMX OCHOBHBIMHU CBOWCTBAaMH, 3HAHHE TEOPEM,
dbopMyn U yMEHHME HUX TPUMEHSATb, yYMEHHUS JIOKa3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHBIE CIIOCOOBI pEeLIEeHUs 3a/1ay;

(opMHpOBaHHE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJIETAX U B PEAJIbHOM
MHUpPE MHOI'OTPAaHHHMKM M TeJla BpAIEHUs, KOHCTPYUPOBAThb TI'€OMETPUUYECKHUE
MOJEINH;

dbopMHpOBaHUE TOHUMAHUS BO3MOXHOCTH aKCHOMAaTHUYECKOrO0 MOCTPOEHUS
MaTEeMaTHYeCKUX TeopuH, (opMHpOBaHME MOHMMAHUS POJH AKCHOMATUKH MPH
MIPOBEICHUHU PACCYKICHUN;

dbopMHpoBaHUEe YMEHHUS BIAJIETh METOJIaMHU JO0Ka3aTeIbCTB M aJTOPUTMOB
pelIeHns, yYMEHHUsSI HX IPUMEHSTh, MPOBOJAWUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PELIEHNs] CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 € PAKTUYECKUM COJNEPKAHUEM,
dbopMupoBaHHE TpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHMHU MaTEeMAaTHUYECKUX YTBEPXKJIEHUHN U POJIM aKCHOMATUKH B MPOBEACHUU
JIETYKTUBHBIX PacCy>KJICHUM;

pa3BUTHE M COBEPLICHCTBOBAHME WHTEJUIEKTyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEHM 00yYaromuxcs, MO3HaBaTEIbHOW aKTUBHOCTH, UCCIEA0BATEIbCKUX
YMEHUI, KpUTUIHOCTH MBIIUICHHUS], HHTEPECA K U3YUEHUIO TEOMETPHH;

dbopmupoBanre (YHKIMOHAIBLHON TI'PAMOTHOCTH, PEIEBAHTHON TI'E€OMETPUH:
YMEHHUSI pACIO3HAaBaTh MPOSBICHUS T'€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEMN B pEAJIbHBIX JKU3HEHHBIX CUTYALUSAX U IIPU U3YUEHUH JAPYTHUX
y4eOHBIX TPEAMETOB, TMpPOSIBICHUS 3aBUCUMOCTE W  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSL PEANbHBIX CHUTYallMil, HCCIEAOBAHMS TIOCTPOCHHBIX MOJCIIEH,
MHTEPHPETALNH MMOTYUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEpKATEIBbHBIMU JIMHUSAMU yueOHOT0 Kypca «['eomeTpusi» B
10-11 «kmaccax sBusawoTca: «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTtopel W  KoOpAMHATHL B
MPOCTPAHCTBEY, «/IBU)KEHUS B MPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «YMETh ONEPUPOBATH
HNOHSTUSIMWY, PEJIEBAaHTHHIMU T€OMETPUHN HA YIIIyOJIEHHOM ypOBHE OOyUeHHUsl B
10—11 knaccax, OTHOCUTCS] KO BCEM COJIEpKATEIbHBIM JTUHUSAM Y4eOHOTO Kypca, a
dbopMHpOBaHHE  JIOTMUYECKUX YMEHHMH  pachpenensierca He  TOJbKO IO
COJIEp>KaTENbHBIM JIMHUSAM, HO U TI0 rojiam oOyuenus. Comeprkanne oOpazoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ybTaTaM ocBoeHUs DenepanbHoit paboueit
MpOrpamMMBbl, pacnpeneiaéHHbIM MO ToJiaM OOyYeHHs, CTPYKTYpHUPOBAaHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM 00YyUaroIIuecs
oOpamiajJiucb  HEOJHOKpPAaTHO. OTO MO3BOJIAET OPraHU30BaTh  OBJAJCHHE
reOMETPUYECKUMH IMOHATHAMH U HABBIKAMU MOCJIEOBATEIBHO U MTOCTYNATENBHO, C
COOJII0/IEHUEM MTPUHIUIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHMSI BKIIIOUATh B OOIIYIO
CUCTEMY I'€OMETPUUECKHUX MPEJCTABICHUN 00YyHAIOIIUXCSl, PACIIUPSIS U YTITyOJIsist
e€, 00pa3ys NpOYHbIE MHOXXECTBEHHBIE CBA3H.

[lepexon kK U3y4EHHIO T€OMETPUH Ha YIIIyOJIEHHOM YPOBHE TIO3BOJISET:

co3garb  ycinoBus s guddepeHunanuu  00ydeHHUs, TOCTPOCHHUS
WHIUBUYAIbHBIX 00pa30oBaTelIbHBIX MporpamMM, OOECNeUnuTh YIIIyOJIEHHOE
M3Yy4YEHUE T€OMETPUU KaK COCTaBIIAIONIEH yueOHOro npeamera «MaremaTukay;

HOJTOTOBUTh OOYYAIOIIMUXCS K MPOJODKCHHUIO H3YYCHHS MaTeMaTHKH C
yu€ToM BbIOOpa Oynymieil mnpodeccuu, obOecreunBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wu3yuenne ydeOHOro kypca «l'eomeTpusi» Ha yriIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Hegento), B 11 kinacce — 102
yaca (3 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 aKCMOMAaTHYECKOM TIOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX.

B3anMHOE pacnonokeHue MNpsIMbIX B MPOCTPAHCTBE: IEPECEKAIOIINECS,
IapajulesIbHble M CKpeluBaromuecss mnpsmble. [Ipu3Hakum CKpemuMBarOmUXCs
npsAMbIX. [lapamienbHOCTh NPSIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NMAPAIIIIEIbHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NAPAIUIEIIBHOCTD TPEX MPSAMBIX, MAPAJLIEIBHOCTD MPSAMON
u miockoctu. [lapamienbHoe M UEHTpabHOE NPOEKTHUPOBAHUE, H300paX)KeHUe
¢uryp. OcCHOBHBIE CBOMCTBA MapajljIeIbHOTO MPOEKTHpoBaHUs. H300paxeHue
¢buryp B napauienbHON NPOEKUUHU. YTIIbl C COHANIPABIEHHBIMU CTOPOHAMHU, YIOJ
MEXAyY IMPSAMBIMU B IIpOCTpaHCTBE. [lapaienbHOCTh INIOCKOCTEN: NTapaJlIeIbHbIC
IIJIOCKOCTH, CBOWCTBA IapajiIeIbHBIX IIJIOCKOCTEHN. IIpocreimue
IPOCTPAHCTBEHHbIE (PUIYypbl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelieuIIe],
MMOCTPOEHUE CCUCHU.

[lepneHAMKYJISIPHOCTD IPSIMOM U INIOCKOCTH: NIEPIECHANKYJISPHBIE IPSIMBIC B
IIPOCTPAHCTBE, NPSMBIE NapaJUIeIbHbIE W NEPHEHAUKYJSPHBIE K IUJIOCKOCTH,
IIPU3HAK IEPIECHIUKYJSIPHOCTH MPAMOM M IUIOCKOCTH, TeopemMa O NpsAMOU
IIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OprtoronansHoe IIPOCKTUPOBAHUE.
[lepnenauKyIIsIp ¥ HAKJIIOHHBIE: pacCTOSTHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSTHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEH: TPHU3HAK  NEPHNEHIMKYJSPHOCTH  JIBYX
IIoCKOCcTEN. TeopeMa o TPEX MEePHEHAUKYIISpax.

VYTIIBI B IPOCTPAHCTBE: YTOJd MEXKY IPSIMOU U IJIOCKOCTBIO, ABYTPAHHBIM
yI0JI, INHENHBINA YIoJI ABYTPAHHOIO yria. TpEéXrpaHHbId U MHOIOTPAHHBIC YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX H
JIBYI'PAHHBIX YIJOB TPEXTPAHHOIO yryia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAaHHOIO YIJIA.

MHororpaHHUKH

Buasl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHas IpU3Mbl, O0KOBasi U MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapayenenunen, NpsAMOYTONbHBIA — MapajuleJienuIe]] W ero  CBOMCTBA.
Kparuaiimme mnyTM Ha DOBEPXHOCTM MHOrOrpaHHuka. Teopema DJiiepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yronbHas mnupamuia,
npaBwibHas M yceu€HHas nupamuiabl. CBoiicTBa pédbep M OOKOBBIX T'paHel
IIPaBWIbHOM mupamMuibl. lIpaBuibHBIE MHOTOIpDAaHHMKHW: IpaBWIbHAs IIpU3Ma U



IIpaBWJIbHAs NUPaMUJa, [PABUJIIBbHAS TPEyroJbHAs NUpamMuIa M IPABUIbHBIN
TeTpasap, KyO. IlpencraBieHue O NpaBUIBHBIX MHOTOIPAaHHUKAX: OKTa’p,
NOACKAdAP U UKOCAP.

Bbluucinenre 31€eMEHTOB MHOTOTPaHHUKOB: péOpa, IuaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM TMOBEPXHOCTU TPSIMOM MPHU3MBEI,
IUIOIIA/lb OCHOBAaHWI, TeopemMa O OOKOBOM IOBEPXHOCTH MPSAMON IPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON NHPAMMUIBI,
TeopeMa O IUIOLIAAN YCEYEHHOW TUPAMUBI.

CuMmMmeTpruss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUU  IPABUJIBHBIX
MHOTOIpaHHUKOB. CUMMeETpusi B IPABWIBHOM MHOTOTPAHHUKE: CHMMETPHS
napajulelienunesa, CUMMETpPUsS MPABWIBHBIX IIPU3M, CHMMETPHUS IPABHIBHOU
MTAPAMUJIBI.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W MPOTUBOIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[eHCTBUSA ¢ BEKTOPAMU: CIIOKEHUE
Y BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE BEKTOPA Ha
guciio. CBOKCTBA CII0KEHMS BEKTOPOB. CBOMCTBAa YMHOKEHHSI BEKTOPA HA YUCIIO.
ITonsatue kKomIuiaHapHele BeKTOpBL. [Ipu3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHMM BEKTOpa II0 TPEM
HEKOMIUIaHAapHbIM  BeKkTopaMm. [IpsAmoyrompHas cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopauHatel Bekropa. CBsi3b MEXIy KOOpAMHATAMH BEKTOpA U
KOOpAMHATaMH TOYEK. YToJl MexIay Bekropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KITACC

Tena Bpamenus

[loHsATHA: IWIMHApPUYECKAs TMOBEPXHOCTb, KOHUYECKAasl IOBEPXHOCTH,
cepuueckas IOBEPXHOCTb, OOpasyrolue MoBepxHocTeld. Tema BpalieHUs:
UWIMHADP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, map. BzaummHoe pacmnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cepe. M300paxeHue Tein
BpallleHus1 Ha TIIoCKOCTH. Pa3BépTka umnuHapa u konyca. CuMMeTpus cepsl U
niapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOIO Tapajuienenunena M cieactsusd u3 He€. OObéM mpsmMoill u
HAKJIOHHOM MPU3MBbI, IMIUHAPA, TUpaMuabl U KoHyca. OOBEM 11apa 1 H1apoBOro
CErMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHukoB. [lpu3ma, BmnucaHHas B
WIMHIpP, OINWCaHHAas okoyno nuiauHapa. [lepeceuenme cdepsl u mapa ¢
wiockocThlo. Kacanme mapa u cdepsl 1iockocThio. [loHsATHE MHOrOrpaHHHKa,



OMMHMCAHHOTO OKOJIO cdephl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WJIH TEJIO
BpaIeHUsl.

[Tnomaas NOBEPXHOCTH HMWIMHAPA, KOHYCa, IIIOIAaL chepbl U e€ yacTeu.
[Tonobue B mnpocTpaHcTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAJEH MMOBEPXHOCTEH
nogoOHeIx ¢uryp. IlpeoOpazoBanme momoOus, romoreTus. Pemienwe 3amad Ha
MJIOCKOCTH C UCTIOJIH30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHre cedeHnit MHOTOTPAHHUKOB ¥ TEJT BPAIICHUS: CEUCHUS IIUITHH/IPA
(mapaJuienbHO M MEPHeHAUKYISPHO OCHU), CEYeHHUs KOHyca (mapajuielibHbIe
OCHOBAHHIO U TIPOXOJIAIINE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOIbI TOCTPOCHUS
CEUEHMI: METO/I CJIeI0B, METO/I BHYTPEHHETO MIPOCKTUPOBAHUS, METO]I IEpeHOCa
CEKYILEH TIIOCKOCTH.

BekTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omepanuu  Haa BeKTopaMu. BekTtopHoe
YMHOXXEeHHE BEKTOpoB. CBOHCTBa BEKTOPHOro yMHOeHHs. [IpsMoyronbHas
cucTeMa KoopJIMHaAT B mpocTtpancTBe. Koopaunatel BekTopa. PaznoskeHue BekTopa
mo Oasucy. KoopawmHATHO-BEKTOPHBI METOJ TPH PEHICHUH TeOMETPHUCCKUX
3ajay.

JBUKEeHMS B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OToOpakeHus. [[ByKeHUs U paBEHCTBO (QUTYD.
OOmme cBOICTBAa JBWKCHHWA. BuIbl JBMKEHWN: mMapauIeNbHBIA IEpPEHOC,
[EHTpAIbHAsI CUMMETpPUS, 3€pKallbHAas CHUMMETPHS, IOBOPOT BOKPYT TIPSIMOM.
[IpeobpazoBanms nogodus. [Ipsmas u cepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxaanckoe BocuTaHMe:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00yJarOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOrO  OOIIecTBa,  NPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (DYHKITMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUH,
MpoLIeyp TPaXKIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH W APYroe), yMEHHUe
B3aUMOJICHCTBOBATh C COIMATIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
(GYHKIUSAMHY U HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHh POCCUMCKOMN TPaXKIaHCKON UISHTUYHOCTH, YBAKCHHS K
MPOUIOMY M HACTOSIIIEMY POCCUMCKON MaT€MaTUKHU, LIECHHOCTHOE OTHOIIIEHUE K
JOCTUKECHUSAM POCCUMCKAX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOM LIKOJIBI,
WCIIOJIP30BAHUE DJTHX JIOCTHKEHUN B JPYTrUX HayKax, TEXHOJOTHsX, cdepax
AKOHOMMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHUE JTyXOBHBIX IIEHHOCTEH POCCUICKOT0 Hapoia, CPOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEAECHHUS, CBSI3AHHOTO C TPAKTUYECKUM
NIPUMECHEHUEM JIOCTMIKEHUM HAYKH M JACATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO OYAyIIEro;

4) acTeTHYeCKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIKOYAs 3CTETUKY MaTeMaTHUYE€CKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, pEIICHUH, pacCyKICHHMN, BOCIPUUMYUBOCTh
K MaTeMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIMTAHME:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTUYeCKHe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30IMacHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMHUTAaHUE, COAJTAHCUPOBAHHBIA PEKUM 3aHATUH U
OTJIbIXa, PeryisipHas puznuecKasi akTUBHOCTD), (PU3MUYECKOE COBEPLUICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTHUBHO-0310POBUTEIBHON 1€ TETBHOCTHIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPYIy, OCO3HAHWE IICHHOCTH TPYIOJIO0Us, HWHTEpec K
paznmuuHbiM  cpepam  TpodECCUOHATIBHOM  JIEITENBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ WPWIOKEHUSIMHA, YMEHHE COBEPIIATh OCO3HAHHBIM BBIOOP
Oynmymieli mpodeccudn W peaM30BBIBATH COOCTBEHHBIC J>KM3HCHHBIC IIJIaHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U



caM000pa30BaHUIO Ha TPOTSHKEHWHM BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MATEMaTUYECKOW HAIIPaBIECHHOCTH;

7) 3K0JI0THYeCKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIUSHUS
COLMAIBHO-YKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE MPUPOTHON U COUAIBHOMN
Cpelibl, 0CO3HaHHE I100ATBHOTO XapaKkTepa IKOJIOTHYECKUX Mpo0iieM, OpUEeHTAIIUS
Ha TPUMEHEHHE MaTEeMaTHMYECKUX 3HAHMU JJi1 pelIeHus 3aJad B 00JIacTH
OKpYXawuerl Ccpenpl, IUIAHUPOBAHUE MOCTYNKOB M OIEHKM HX BO3MOXHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAKOIIEH CPEIbL;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW W  OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYeCKOW HayKu Kak cdepbl 4YeIIOBEYECKOW JNESTebHOCTH, JTaloB ¢
pPa3BUTHS U 3HAYMMOCTH [JI1 Pa3BUTUSA UMBWIM3ALMH, OBJIAJICHUE SA3bIKOM
MAaTEMATUKH M MaTEMaTUYECKOM KYJbTYpOM KakK CpEeACTBOM MO3HAHUS MUDA,
FOTOBHOCTh OCYILIECTBIIATh MPOEKTHYIO M HCCIEAOBATEIBCKYK JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornueckue aeicTBus:

BBISIBIAITH M XAPAKTEPU30BaTh CYLIECTBCHHBIE IMPU3HAKUM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOUIEHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OIpEEICHNS OHITHI, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KJIaCCU(PUKALIUH,
OCHOBAHMS 1151 0000IIEHNS U CPaBHEHUS], KpUTEPUH ITPOBOJIUMOI0 aHAIIN3A,

BOCIIPUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPULIATENbHBIC, €UHUYHBIC, YACTHBIC U O0IIIKE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEYUS
B (DakTax, MaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX, IPEAJIaraTh KPUTESPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUHNIA;

JleJIaTh  BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX W
VHIYKTUBHBIX YMO3AKJIIOYEHNUN, YMO3AKIIOUEHUH 110 aHAJIOTHUH;

IIPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKNX YTBEPKIACHUN
(IpsiMBIE ¥ OT MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBObL;

BBIOMpATh CcHoco0 pemieHuss y4dyeOHOM 3anayu  (CpaBHHUBATh HECKOJBKO
BAPDUMAHTOB  pEIIEHHUs, BbIOMpaTh HaumOoJee MOAXONAIMA C  YYETOM
CaMOCTOSITEIIHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareLCcKue JeliCTBUA:



WCIIOJIB30BaTh BOINPOCHl KAK MCCIEAOBATENbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOIMPOCH,,  (QPUKCUPYIOUIUME  MPOTHUBOpEUYUE,  MpodieMy,
yCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (OpPMHUPOBATH THUIIOTE3Y, APIrYMEHTHPOBATH
CBOIO MTO3ULINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CITIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEA0BAHUE
M0 YCTAHOBJICHUIO 0COOCHHOCTEN MaTEMaTUYECKOr0 00bEKTa, SIBJICHUS, MPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00ObEKTaMU, SIBICHUSMH, [IPOLIECCaAMU;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH OOOOIEHUST M BBIBOABI MO pe3yJibTaTam
OpOBEAEHHOTO  HAONIOACHUS, HCCIENOBAaHUS, OLEHHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE MpOLECCa, a TaKKe BBIJIBUTaTh
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora c nndpopmanueii:

BBISIBIISATH Je(hUIUTH HH(GOPMAIUH, TaHHBIX, HEOOXOUMBIX ISl OTBETA Ha
BOIPOC U ISl pEeUIEHUs 3a/1a4u;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO PA3NTHYHBIX BHUJIOB |
dbopMm npeacTaBICHUS;

CTPYKTYpUpPOBaTh HH(OpMaIMIO, TPEACTaBIATh €€ B pa3IWyHBIX (opMmax,
WJUTIOCTPUPOBATH IpapuecKu;

OLICHUBATh HaJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSTEIILHO
chOpMyYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHUKAaTHBHBIE YHHBEPCAJbHBbIE YUeOHbIE eiicTBHS

OOmmenmne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOIIeHUs, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS 110 X0y PEIICHHUS 3a/1auH,
KOMMEHTHPOBATD MOJYYCHHBIN pe3yIbTaT;

B X0Ji€ 00CYXJIEHUS 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYK1aeMOM TEMBI,
npoOJieMbl, pelIaeMoil 3aJaud, BBICKA3bIBATh HJEH, HAIECJIECHHbICE HA TOUCK
pEILICHUs, COIOCTABJISATh CBOM CYXICHHUS C CYXICHUSIMHU JIPYTUX YYaCTHHUKOB
nauasora, 0OHapy>KMBaTh Pa3IMUUE U CXOACTBO MO3UIINH, B KOPPEKTHOU opme
(hopMyJIHMPOBAThH PA3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATH PE3YJIbTAThl PEIICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOCKTa, CaMOCTOSTEIILHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4€TOM 3ajad
MPE3CHTAIMU U 0OCOOCHHOCTEN ayAUTOPUH.

PerynsiTuBHbIEe YHUBEpCAJIbHbIE YUeOHbIE €eiiCTBHS
Camoopranusanus:



COCTAaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO PEIIeHUs ¢
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YUETOM HOBOM MH(POPMALIMH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBHON  pPEQUIEKCMU KaK  OCO3HAHUS
COBEPIIAEMBIX JIEVCTBUI U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIHTATOB, BIAJAETh
croco0aMu CaMOINpPOBEPKU, CAMOKOHTPOJISI TMpoliecca W pe3yJibTaTa pelieHus
MaTEeMaTHUUYECKOM 3aJauM;

MPEABUNIETh TPYJHOCTH, KOTOPbIE MOTYT BOBHHUKHYTh MPU PEUICHUHU 3a7a4H,
BHOCUTBH KOPPEKTHUBHI B JACSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa IIEU U YCIOBUSIM, OOBSICHATH MPUUUHbI
JOCTKEHUS UM HEJOCTIKEHUS PE3yJIbTaTOB JESITEIIbHOCTH, HAXOUTh OIINOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEJILHOCTD:

MOHUMATh M UCIOJIb30BAaTh MPEUMYIIECTBA KOMAHHON U MHUBUAYAJIbHOU
paboThl mTpU pelmieHnH YYeOHBIX 3a7ad, NPUHUMATh IeJb COBMECTHOMU
NESTENbHOCTH, TUIAHUPOBATh OpraHU3allMI0 COBMECTHOW paloThl, paclpeiesTh
BUJIbI pa0boOT, JOrOBapUBaThCS, OOCYXJaTh MPOIECC M pe3yJbTar padoThI,
0000111aTh MHEHHST HECKOJILKUX JTIOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYyKaeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPAUHUPOBATh CBOU JCHUCTBHUS C JPYTMMH YJIEHaMH KOMAaH/IbI, OIICHUBATh
KaueCTBO CBOET0 BKJIAJa B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayqYuTCs:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMU TOHSTUAMH CTEPEOMETPUM TMPU
pelIeHnH 3a7a4 U IPOBEJACHUN MaTEMaTUYECKUX PACCYKICHUI;

e TPUMEHSATHh AKCUOMBI CTEPEOMETPUHU U CIECACTBUS U3 HUX IIPHU PEUICHUU
r€OMETPUYECKUX 3a/ay;

e KJIACCH(UIIMPOBATH B3AUMHOE PACTIONIOKECHHE MPSIMBIX B IPOCTPAHCTRBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSIMBIX U MIIOCKOCTEMN B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3AHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXKJY MNPSIMBIMA B TPOCTPAHCTBE, MEXAY MPSIMOA U
IJI0CKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHUKOB (IpuU3Ma,
nupamuia, NpsMOYTOIbHBIN Mapasuienenumnes, Kyo);

e KJIacCU(PUUUPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHMS  JUIs
KJ1accuuKaluu;

e CBOOOJHO ONEpUPOBATH IOHATUSIMHU, CBS3AaHHBIMH C  CCUYECHHUEM
MHOTOTPaHHUKOB IIOCKOCTBIO;

e BBINOJHSATH napajijienabHoe, LEHTpaJIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBAHUE (UTYP HA MIIOCKOCTh, BBIOJIHATH U300paxeHust Gpuryp
Ha IUIOCKOCTH;

e CTPOUTH CEUEHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METO/IaMH, BBITIOJIHITh
(BBIHOCHBIE) INTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOIAAM  THOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TIpHU3Ma,
nupamuzia), F€OMETPUYECKUX TeN ¢ IpUMEHeHneM (popmyi;

e CcBOOOJHO ONEPUPOBATH MOHATUSMU: CHMMETPUS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHUMMETPHM, LEHTP, OCb U IUIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJHO OINEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HAJl BEKTOPaMU;

e pemarTh 3aJadyd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHHA U
HaxO0XJICHUE TE€OMETPUYECKUX BEIUYUH, TMPUMEHSA W3BECTHBIE METOJbI
P pPELICHUN MAaTEMaTUYECKHX 3a/1a4 TOBBIIIEHHOTO U BHICOKOTO YPOBHS
CIIOHOCTH;

e IIPUMEHATH IMPOCTEUIINE NPOrpPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJEKaTh, NPEOOPA3OBBIBATH M HWHTEPHPETHPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypaxX, NPEICTAaBICHHYIO Ha
yepTeKax U pUCYHKaxX;

e TMPUMEHATH I[IOJYYECHHBbIE 3HAHUS HA MPAKTUKE: CpaBHUBAaTh W
aHAIM3UPOBATh PEANIbHBIE CUTYAlIUH, IPUMEHATh U3yUYEHHbIE TIOHITHS B
Ipolecce IOMCKAa pelIeHUusT MaTeMaTU4yecKd Cc(OopMyIHMpPOBAHHON
npo0JieMbl, MOJIEIMPOBATh peajibHble CHUTYalldd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BATh OCTPOEHHBIE MOJEIH C UCITOIb30BAHUEM F€OMETPUUYECKUX
MOHSATUHN U TEOpEM, anmnapara anreOpsbl, perarh NpakTUUYECKUE 3a1auH,
CBSA3aHHBIE C HAXO0XKJICHUEM F€OMETPUYECKUX BEJINYMUH;

e UMETh IMpPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHIaMEHTA Pa3BUTHS TEXHOJIOTHM.

K konity 11 kiaacca oOyyaromuiicss Hay4YuTCs:



CBOOOJHO ONEPHUPOBATH TOHITHSMH, CBSI3aHHBIMU C HUJIUHIPUYECKOMH,
KOHUYECKOW M c(hepruyeckord MOBEPXHOCTIMHU, OOBICHATH CIOCOOBI
MOJIyYEeHHUS;

OIepUpPOBATh NOHATUSAMU, CBA3aHHBIMU C T€JIaMU BpPALICHUS: HUIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpaumieHus (UWIMHOp, KOHyC, chepa u 1map)
OOBSACHATH CIIOCOOBI OJIYYEHUS TeJl BpallCHUS;

KJIACCU(PUIIMPOBATH B3AUMHOE PACIIONIOKEHNE C(Eephl U TIIOCKOCTH;
BBIYUCIISITh BEJIIMYMHBI JJIEMEHTOB MHOTOTPAHHUKOB U TeEJI BpalllCHHUS,
00BEMBI U IJIONIA/IA TOBEPXHOCTE MHOTOIPAHHUKOB U TEJ BPAIlICHUS,
reOMETPUYECKUX TeJI C TPUMEHEHUueM (popmyir;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOWHALIMSIMU Tl
BpalleHUs] W MHOTOIPAHHMKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy H
ONMHCaHHBINA 0KOJI0 cepsl, chepa, BMCaHHAS B MHOTOIPAaHHUK WM TEJIO
BpalICHUS;

BBIYHCIIATh COOTHOILIEHUS MEXKY IUIOMIAISIMU IOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEI;

n300pakaTh u3y4yaeMmble (UTypbl, BBINOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BU]I CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJI BPALLCHUS;

U3BJICKATh, HMHTEPIIPETUPOBATh W TMPEOOPa3OBBIBATH HMHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpaX, MPEICTABICHHYIO Ha
YyepTekax U pUCyHKaXx;

CBOOOJIHO OIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIEpallUK HaJl BEKTOPAMHU;

3a/1aBaTh MIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHUCTEME KOOPAUHAT;
pelaTb reoMeTpUYECKUE 3aJJa4l Ha BBIYMCICHUE YTII0B MEXY MPSIMbIMU

U IUIOCKOCTSIMH, BBIYHCIEHUE PpACCTOSHUNW OT TOYKH JO IUIOCKOCTH, B
L[E€JIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO1A IIPU PELICHUY;
CBOOOJHO ONEPHUPOBATH TMOHATUSIMHU, CBSI3AHHBIMU C JIBDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU,

BBITIOJIHATh M300pPaKCHHUS MHOTOTPAaHHUKOB M TEJ BpAICHUS TIPH
MMapaJyIeIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHUM, 3€pKaIbHOMN
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3zoBaHusi MOA00uS;
CTPOUTH CEYEHUSI MHOTOIPAHHUKOB U TEJl BPALIECHUS: CEUEHUS HUIUHAPA
(mapajuienbHO U NMEPIEHIUKYISIPHO OCH), CEYEHUs KOHYca (MapaijiedbHbIe
OCHOBAHMIO ¥ IPOXOIAIINE YEPE3 BEPILHHY ), CEUCHHUSI 111apa;

UCIIOJIb30BAaTh METOJIbI TOCTPOCHUS CEYEHUI: METOJ| CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKA3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TEeOMeTpUYecKrue (akThl IJIs PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIATAOIIMX HECKOJBKO IIaroB PEUIEHUs, €CIU YCIIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (popMe;

pelmarh 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUW U
Hax0JICHUE TEOMETPUYECKUX BEJINYNH;

MIPUMEHATH MTPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1aY;

MPUMEHATh  IOJYYEHHbICE  3HAHUS HA  [PAKTUKE:  CPaBHUBATS,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYAI[UU, IPUMEHSTh U3YUYEHHbIC
MOHSTHUSA, TEOPEMBbI, CBOWCTBA B TMPOLECCE IMOUCKA  PEIICHUS
MareMaTu4ecku  c(OpMYJUPOBAHHOM  MPOOJIEMBbI,  MOJEIUPOBATH
peallbHbIE CUTyallMM Ha $S3bIKE TE€OMETPUM, HCCIIEI0BaTh IOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA UM TEOPEM,
ammapara anreOpbl, peniaTh MPAKTAYECKUE 3a/laud, CBS3aHHBIE C
HAXO0XJCHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TIpEJICTaBleHUs 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KoimyecTBo yacoB
Ne HaunMeHoBaHMe pa3iesioB U TeM
/i IpOrpaMMBI Beero KonTpoabHubl [MpakTne
e padoThI padoThI
1 BBenenue B crepeomMeTpuio 23 1
) B3aumnoe pacrosioxkeHre npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSIMBIX U IJIOCKOCTEH B g
IIPOCTPAHCTBE
4 HepneHz[mfynﬁpHocn, OpsIMBIX U ’5
IUIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBL ¥ pacCcTOSHUA 16 1
MHororpaHHuKu 7 1
BexTops! B mpocTpaHCTBE 12
2 HOBToPeHI/Ie, 0000I11IeEHNEe U CUCTEMATH3 AU 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo yacos

Ne /i HpOrpaMMbI Beero Kontpoasnsl | Ipakrn
e padoThbI padoThbI
1 AHanuTuyeckas rTeOMETpHs 15 1
) [ToBTOpEHME, 0606111eH1i1e u 15 |
CUCTeMAaTH3aI¥sI 3HAHHHA
O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany NoBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JBrxeHns 5 1
. [ToBTOpEHuUeE, 0606H1€H1fe u 17 )
CUCTeMAaTH3AIWsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 (







INIOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

MpakTnyecky
padoThI

OcHOBHBIE NpaBUJIa U300paXKEeHUs Ha
PHUCYHKE MJIOCKOCTH, MapalIeIbHbIX
NPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

[TonsTHS CTEpeOMEeTpUH: TOYKa, IpsMa,
IUIOCKOCTB, MPOCTPAHCTBO. OCHOBHBIE
npaBuiia N300paXKEHUS HA PHCYHKE
TUTOCKOCTH, TTApaJUIETBHBIX MPSIMBIX
(OTpe3KoB), cepeMHbI OTPe3Ka

[TonsTust: mepecexarouirecs MmIoCKOCTH,
nepeceKaroIuecs npsiMasi 4 MioCKOCTh;
MOy IPOCTPAHCTBO

[TonsTust: mepecexaromrecs MiIoCKOCTH,
nepeceKaroImecs npsiMasi 4 mioCKOCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKu, H300pakeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (DUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHoOrorpaHHuKu, H300paxeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTyD,
HECYIIECTBYIOIINX 0ObEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBbIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CJIEJICTBHSI U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cienctsus u3 HuX. CriocoObI 3a1aHus
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS TPSIMBIX U TNIOCKOCTEN

10

N300pakeHne ceueHui mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 UX
pEbpa. N3o0paxkeHue nmepecedeHus
[IOJIyYEHHBIX IUI0CKOCTeN. PackpainBanue
IIOCTPOEHHBIX CEUEHUH Pa3HBIMU IIBETAMU

11

N300pakeHne ceueHui mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 UX
pEbpa. N3o0paxkeHue nepecedeHus
IIOJIyYEHHBIX IUI0CKOCTeH. PackpainBanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU IIBETAMU

12

W300pakeHre ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0paxkeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaiivBanue
MOCTPOCHHBIX CCUCHHI PA3HBIMH I[BETAMHU

13

N300pakeHre ceueHui MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
p€6pa. N3o0paskeHue rnepecedcHust
MOJIYYCHHBIX TUIOCKOCTEH. PackpanimBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU IIBETAMH




14

Merton cinenoB 1Jisi TOCTPOCHUS CEYEHUI

15

Mertoz ciiesioB AJisi IOCTPOCHUS CEYCHUH.
CpoiicTBa nepecevyeHuil IpsMbIX U
IUIOCKOCTEN

16

Merton cieqioB AJisi TOCTPOCHUS CEYCHUH.
CBoiicTBa nepecevyeHnil IpsMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alIUCh 11AroB
IIOCTPOEHUS

18

ITocTpoeHue ceuenuii B mupamuie, Kyoe
1o TpéM ToukaMm Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIIUCh 11AroB
IIOCTPOEHUs

19

[Toctpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEpPTEXKEH U 3aIlUCh 1IAroB
MIOCTPOEHUSA

20

[TocTpoenue ceuenuit B mupamuje, kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTeKel U 3aIUCh 11aroB
MOCTPOCHHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MIPONOPIMOHATILHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

22

[ToBTOpenne mianumerpuun: Teopema
Menenas. PacdeTsl B ceueHnAIX Ha




BBIHOCHBIX uepTexxax. Mcropus pa3Butust
TUTAHUMETPHUH U CTEPEOMETPUHN

23

Kontponbnas padora "AKCHOMBI
crepeomerpun. Ceuenuns"

24

B3anMHOe pacnosnoxeHue NpsiMbIX B
npoctpadcTBe. CKpelnMBaromuecs
npsimble. [Ipu3HaKky cKpenBaroImxcs
npsimbix. [lapanienbHele psiMbie B
IIPOCTPAHCTBE

25

Teopema o CyIl1eCTBOBAHUU U
€AVMHCTBEHHOCTH IPSMOM NapajlIeIbHON
JAHHOM MPSAMOU, IPOXOAALLEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIEH HA JaHHOU
npsMoi. JleMMa o nepeceueHun
MapaJUIEIbHBIX IIPSAMBIX IIJIOCKOCTBIO

26

[TapamtensHOCTB Tpex npsMbIX. Teopema o
TpEX MapajuIeIbHbIX NPSAMBIX. Teopema o
CKPELIUBAOIIUXCS TPSMBIX

27

[TapannensHoe NPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA NapajuIEIbHOTO
poeKTHpoBaHus. M300paxkeHue pazHbIx
¢buryp B mapayuieabHON NPOEKLUU

28

[lenTpanbHas mpoeKkus. YToi ¢
COHAIPaBJICHHBIMH CTOPOHAMH. YTOI
MEX1y IPSIMbIMU

29

3amaun Ha TOKAa3aTEIbCTBO U
HCCIIEOBaHUE, CBA3AHHBIE C
PACIIOJIOKEHUEM TIPSIMBIX B POCTPAHCTBE




30

[ToHsiTHS: MapanIenbHOCTh NPAMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
NapajuIeIbHOCTU IPSIMOM U IJIOCKOCTH.
CaoiicTBa mapayIeTbHOCTH MPAMOUN 1
TJIOCKOCTH

31

I'eomeTpryeckue 3aa91 Ha BBIYUCICHUE
JI0Ka3aTelIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEHN
B IIPOCTPAHCTBE

32

ITocTpoeHne ceyenus, IpOXOIAILEro Yepes
JAHHYIO IPSIMYIO Ha YepTEXKE U
MapaJuIeIbHOTO Apyrou npsamoil. Pacuér
OTHOLIEHUH

33

[TapannensHas npoekuys, NPUMEHEHUE
JUI IOCTPOEHHUS CEUEeHUI Ky0Oa 1
napawienenuneaa. CBoicTra
napajuieJenunesia ¥ Npu3Mbl

34

[TapamnensHble mIockocTu. Ilpusnaku
MapaJuIEIbHOCTH JIBYX IUIOCKOCTEN

35

TeopeMa O MMapaJuICIIbHOCTHU U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXO,[[SIH.[CfI
4Cepe3 TOUKY, HC NPUHAMJICIKALTYIO JTaHHOM
IUIOCKOCTH U CIIEACTBUS 13 HEE

36

CBoiicTBa mapaJuieIbHbIX MIJIOCKOCTEN: O
MapajyIeIbHOCTH MPSAMBIX NIEPECCUCHUS
IIPU MIEPECEUEHUN JBYX MapaieIbHbIX
IUIOCKOCTEN TPEThEM

37

CaoiicTBa napauienbHbIX IJIOCKOCTEH: 00




OTpe3Kax MapaieabHbIX MPSMBIX,
3aKIIIOUEHHBIX MEXKY MapaiebHbIMU
IUIOCKOCTSIMU; O TIEPECEYSHHUH MPSIMOM C
JBYMsI TapaJlIeIbHBIMU TIOCKOCTSMU

38

[ToBTOpenue: Teopema Iludaropa Ha
IUTOCKOCTH

39

IloBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajulejaenunesa

41

Breruucnenue qiauH OTPC3KOB B KY66 n
IpAMOYT'OJIbHOM IapaJUICIICIIUIICAC

42

[leprieHAMKYASPHOCTH NPAMOUN 1
wiockocTH. [Ipu3nak
MEPIEeHIUKYISIPHOCTH MPSIMON U
IJIOCKOCTH

43

[lepneHaUKyISIPHOCTD MIPAMOMN U
mockocty. [Ipu3Hak
MEPIEHANKYISIPHOCTH IPSIMON U
IUIOCKOCTH

44

Teopema o CylIeCTBOBaHHH U
€MHCTBEHHOCTH MPSAMOM, MPOXOISIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHINKYISIPHOMN K IMIIOCKOCTH

45

[110CKOCTH U EPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOT'PaHHUKAX

46

IInockoctu u MNEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX




47

[lepnienaukynsip ¥ HAKJIOHHAS.
[TocTpoeHue neprneHuKysapa U3 TOYKU Ha
MPSIMYIO

48

[lepnenauKyIsip 1 HaKJIIOHHAS.
[TocTpoeHne nepneHaAnKyIIsipa U3 TOYKH Ha
MIPSAMYIO

49

Teopema 0 TpEx neprneHIuKyIsIpax
(mpsiMast 1 oOpaTtHas)

50

Teopema 0 TpEX NEPHEHAUKYIIAPAX
(npsimast u oOpaTHast)

51

VYron MCKAY CKPCHINBAOIIIUMHUCA
MIpsAMbIMHA

52

[Touck nepneHUKYISIPHBIX MPSIMBIX C
MTOMOIIBIO TIEPIICHIUKYJIIPHBIX
IUIOCKOCTEHN

53

OpToroHajibHOE MPOEKTHUPOBAHHE

54

[TocTpoenue ceueHuii Kyoa, MpU3MBI,
MIPaBUIILHOM MUPAMUJIBI C IIOMOLIBIO
OpPTOTOHAJIBHOM MPOEKIINH

55

[TocTpoenue ceuenuii Kyoa, MpU3MBI,
IIPaBWJIBHOM MUPaMUBI C TIOMOIIBIO
OPTOrOHAJIBHOM MTPOEKLIMHU

56

CummeTpust B IpOCTPaHCTBE
OTHOCHTEIBHO II0cKOoCTH. [1nockocTn
CUMMETpPUI B MHOTOTPaHHUKAX

57

[Tpu3Hak neprneHuKyIIpHOCTH NPSIMON U
TJIOCKOCTH KaK CJIEJICTBUE CUMMETPUH

58

IIpaBunpHbIe MHOrOTpaHHUKH. Pacuér




paCCTOﬂHI/Iﬁ OT TOYKH JO IINIOCKOCTH

59

IIpaBunpHbIE MHOTOTpaHHUKH. Pacuér
PAacCTOSTHUM OT TOYKH J0 IJIOCKOCTH

60

CrniocoObl OMyCTUTh EPICHIUKYIISPHI:
CUMMETpPHUS, CABUT TOYKH 110
NapaJuIeIbHON NPSAMON

61

CaBur 1o HenapauelbHON NPSMOi,
U3MEHEHUE PACCTOSHUN

62

KoHntponbHas pabora "B3aumHoe
pacmojoXKeHue MPSMBIX U IIIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHME: yroa Mexay NpsiMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB

64

[ToBTOpEHME: Yroa MexIy
CKpCHIUBAIOIIUMUCS IPAMBIMU B
MPOCTPAHCTBE

65

FCOMeTpI/I‘-IeCKI/IC METOAbI BIYUCICHUA
yriia MCXKIy NpsAMbIMU B MHOT'OI'paHHUKAX

66

JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTI'O yria

67

[lepnenukynspHble mwiockoctu. CBoOHCTBa
B3aMMHO IEPIEHANKYJISIPHBIX IIJIOCKOCTEN

68

[Tpu3Hak neprneHuKyJIIpHOCTH
IJIOCKOCTEM; Teopema o MpsIMoit
nepeceyeHust IByX MI0CKOCTeN
MEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH




69

[IpssMoyToNbHBIN MTapajuIeIenunea; Kyo;
U3MEpEHMsI, CBOMCTBA MPSMOYTOJIBLHOTO
napajuiesienune1a

70

Teopema o quaroHany NpsAMOyTrOJIbHOTO
napajuiesienuea u CleACTBUE U3 Heé

71

CrepeomeTpuuecKie U MPUKIIATHBIC
3aJla4d, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHUEM NPAMBIX W IIJIOCKOCTH

72

IToBTOpEHME: CKpELIMBAIOIIMECS MIPSIMBIE,
napaJiesibHble TNIOCKOCTH B CTaHJapTHBIX
MHOTOI'paHHHKaX

73

Hapa nmapajaCiIbHbIX IJIOCKOCTEH Ha
CKPpCHIUBAIOIIUXCS MPAMBIX, pACCTOAHUC
MCIKAY CKPCHINBAOIIUMHUCS MPAMBIMUA B
MMPOCTBIX CUTyalluAX

74

Paccrosaue oT Touku J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue paccTossHUN MEXIY
CKpEUIMBAIOIIUMHUCS NPSIMBIMHU C
ITOMOUIBIO IIEPIEHANKYJIIPHON INIOCKOCTH

76

TpéxrpaHHblil yroy, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yIJIa

77

DNeMEeHTHI CPePUICCKON TEOMETPHH:
reoJIe3nYecKre JMHUY Ha 3emiie

78

Konrponsnas padora "Yrisl u
paccrosiHus"




CucreMmaru3zanus 3HaHuM "MHOTOrpaHHUK

79 " 1
U €r0 AJIEMEHTBI

20 [Tupamuga. Bunsl nupamua. [IpaBunsHas 1
nupaMua

31 IIpusma. [IpsiMast 1 HaKJIOHHAs IPU3MBI. 1
IIpaBunpHas npuzma

20 [IpssMo#t mapasienenumnen, 1
NPSAMOYTOJIBHBIN Napaiesenunen, Kyo

23 Brinykiieie MHOrorpanHuku. Teopema |
Dilnepa
Brinyxiibie MHOrorpanHuku. Teopema

84 Oitnepa. [IpaBuiibHbBIE U TOTYNIPABUIIbHBIE 1
MHOT'OTPAHHUKHU

85 KonTponbhas padora "MHororpanHuku” 1

26 IlonsiTve BEKTOpa Ha IJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTth BEeKTOpPOB 1

89 [IpaBuno mapannenenunena 1

90 YMHO)KeHuE BEKTOpa Ha YUCIIO 1
Pasnosxenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JIEXKAIIUX B OJTHOU 1
IUIOCKOCTH

92 CkansipHoe pou3BeiCHUE 1

93 Brruncnenue yria Mexxy BEKTOpamH B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1




95 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3ajaun ¢ BEKTOpaMu 1
97 IIpocreiimne 3ana4u ¢ BEKTOpaMu 1
98 O06001IeHE U cUCTEMAaTU3aliA 3SHAHUHA 1
99 O0001IeHE U CUCTEMAaTU3aIAA 3SHAHUHA 1
100 HtoroBas koHTpoJsbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O06001IeHE U cUCTEMAaTU3alAA 3SHAHUNA 1

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

102




11 KIIACC

KogunuyecTBo yacoB

Nen/m | Tema ypoka Kontpoabnbie | Ipakruuecky
Bcero
padoThbI padoThbI

| [ToBTOpenue Tembl "KoopauHaTel BEKTOpa )
Ha IUIOCKOCTH U B IPOCTPAHCTBE"

5 [ToBTrOopenue Temsl "CraisipHOe 1
MPOU3BEJECHUE BEKTOPOB"

3 [ToBTOpeHue TeMsbl "Bpluncienue yria |
MeX/1y BEKTOpaMu B IPOCTpaHCTBE"

4 IToBTOpEeHME TeMBbI Y paBHEHNE IPSIMOH, 1
IIPOXOJAIIEN Yepe3 JBe TOUKHU"

5 VYpaBHEHHE IIOCKOCTH, HOPMaJlb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax

6 YpaBHEHHE IIIOCKOCTH, HOPMAaJlb, |
YPaBHEHHE IUIOCKOCTH B OTpe3Kax

7 BekropHoe npousseneHue 1

2 JInHeliHbIe HEPABEHCTBA, JINHEWHOE 1
IPOrpaMMUPOBaHKE

9 JIuHeliHbIe HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMHUPOBaHNE

10 AHanuTryeckue MeTobl pacuéra yria |

MCXKAY NPAMBIMHA B MHOT'OI'PAHHHUKAX

11

AHanuThyecKkue MeTobl pacuéTa yria
MEX/1y TJIOCKOCTSIMH B MHOTOTpaHHHKaX




dopmyra pacCTOSHUSA OT TOUKH JI0

12 IJIOCKOCTH B KOOpJIMHATaX

13 HaxoxneHnne paccTostHUM OT TOUKH J10
IJIOCKOCTH B Ky0e

14 HaxoxneHne paccTosIHUM OT TOUKH J10
IUIOCKOCTH B NPaBUJILHON UpaMUJIe

15 KonrposbHas pabora "AHanutuyeckast
reomeTpus”

16 CeueHust MHOTOIPaHHUKOB: CTaHIapTHbHIE
MHOTOTPaHHUKHU

17 CeueHurss MHOTOTPAaHHUKOB: METOJI CJICJIOB
CeueHust MHOTOI'PaHHUKOB: CTaHIapTHbHIE

18 IJIOCKOCTH, IIEpECEUEHUS NPSMBIX U
IIJIOCKOCTEN

19 [TapannenpHble NpsIMbIE U INIOCKOCTH:
NapauleJIbHbIE CEYECHHUS

20 [TapannensHbie MpsIMbIE U TNIOCKOCTH:
pacy€T OTHOILLECHUH
[TapannensHbie MpsIMbIE U TNIOCKOCTH:

21 YIJIbI MEXKTY CKPEIIMBAIOITUMHUCS
IPSIMBIMU
[lepnieHuKyIsIpHBIE IPSIMbIE U

” IJIOCKOCTH: CTaHJapTHBIE Maphbl
NEePIEeHIUKYJISAPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPAHHUKOB
[lepnieniuKynsipHBIE IPSIMBIE U

23 IJIOCKOCTH: TE€OpPEMaA O TPEX

MEePIEHANKYJISIPax




24

[lepnienuKkynsipHbIE MPsIMbIE U
IJIOCKOCTH: BBIYUCIICHUS JAJIUH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: monaau
MHOT'OYT'OJIbHUKOB, (POPMYJIbI JUIs
TJI0IAJIeH, COOOPaKEHUS TTO00US

26

IToBTOpenue: mwIomanu
MHOT'OYT'OJIbHUKOB, (OPMYJIBI JUIs
IJI0MAJIeH, COOOpaKeHUs TO00US

27

[ToBTOpEHHME: TIOIWIAAN
MHOTOYTOJTbHUKOB, JOPMYJIBI JIS
Iomanen, cooopakxeHus moaoous

28

[Tnomanau cedeHnit MHOTOTPaHHHKOB:
TUIONIA/IM IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHHsI MOA00HS

29

[Tnomany ceyeHnii MHOTOTPAHHUKOB:
IUIONIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXeHUs MO00uS

30

KonTponbnas pabota "[loBTOpeHue:
MHOTI'OI'PaHHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. OObeM NPIMOYTOJIBLHOTO
napaJulenenuneaa

32

3anaun 00 yaABOCHUU Ky0a, 0 KBaipaType
Ky0a; 0 TPUCEKINH yTJIa

33

CrepeoMeTpHuuecKue 3a7auu, CBSI3aHHBIE C
00BbEMOM MPSIMOYTOIBHOTO
napaienenunesaa




HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC C

34 BBIYHMCIICHHEM 00BhEMA IPSIMOYTOJILHOTO
napajuienenuneaa

35 OO0BbEM npsIMOH TIPU3MBI

36 CrepeoMeTpuyecKue 3ajauu, CBI3aHHBIE C
BBIUYHCIIEHHUEM 00BEMOB MPSMOI IPU3MBI

37 IIpuknanHele 3a1a4M, CBA3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Boruncnenne 06bEMOB Tell C TOMOIIBIO

38 onpenenéHHoro uHTerpana. OobEM
HAKJIOHHOM MpPU3MBI
Boruncnenne 06bEMOB Tell C TOMOIIBIO

39 onpenenéHHoro uHTerpana. O0nEM
MpamMubl

40 ®opmyna 06béMa nupaMuel. OTHOLIECHHE
00BEMOB MUPAMHU/]T C OOIIKUM yTIOM

41 ®opmyna 06béMa nupamuasl. OTHOLICHHUE
00BEMOB MUPaMHU/JI C OOIIKUM YTIOM

47 CrepeoMeTpHuuecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU HaKJIOHHOW TIPU3MBI

13 CrepeomeTpuueckue 3aa4u, CBSI3aHHBIE C
00BEMaMH MUPaMUIbI
[Tpuknagaeie 3aaaun o Teme "OOBEMBI

44 Ten", CBA3aHHbIE ¢ 00HEMOM HAKIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agauu o Teme "OOBEMBI

Ten", CBsI3aHHBIE C 00BEMOM MHUPAMHUIBI




[Ipumenenue 06bEMOB. Beruncnenue

46 pacCTOAHUS 0 MIOCKOCTH

47 Kontponbsnas pabora "O0bEM
MHOTOTpaHHHUKa"
Hunuuapuueckas TOBEPXHOCTD,

48 00pa3yroIre MIHHIPUISCKON
MMOBEPXHOCTHU

49 Hunuuap. [psMon KpyroBou MWIMHIP.
[1nomaas NOBEPXHOCTH LIMIIMHIPA

50 KoHnueckas moBepXHOCTh, 00pa3yrOIIre
KOHHUYECKOU noBepxHOocTU. Konyc

51 Cedenue KoHyca IMITIOCKOCTHIO,
NapajiebHOMN MIIOCKOCTA OCHOBAHUS

5) VYceuénnslif konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOI OBEPXHOCTH H
MIOJHOM OBEPXHOCTH KOHYyCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
MIOJIHOM NTOBEPXHOCTU KOHYCa
CrepeoMeTpruecKue 3aa4u Ha

55 JIOKa3aTeIbCTBO M BRIYHCIICHHUE,
MOCTPOEHUEM CEUCHUH IUIIMHIpa, KOHyCa
CrepeoMeTprueCcKUe 3aa4u Ha

56 JIOKa3aTEIbCTBO U BEIYHCIICHHUE,
MOCTPOEHUEM CEUCHUH UIIMH]Ipa, KOHyCa

57 [Ipuknagueie 3a1a4u, CBI3aHHBIC C

MUIMHAPOM




58

HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC C
MUIMHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u mapa ¢
wiockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Buj 1 u3o0paskeHue mapa

61

ITepeceuenue cgepsl U mapa ¢
rockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. B u n306paxxkenue mapa

62

VYpasuenue chepsl. [Lmomans chepor u eé
yacTeu

63

CummeTtpust cepsl U 1apa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE cO c(hepoit u mapom,
MMOCTPOCHHUEM UX CEUCHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JOKa3aTCJIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE cO c(hepoit u mapom,
MMOCTPOCHUEM UX CEUCHHI TIIOCKOCTHIO

66

HpI/IKJIa,Z[HBIG 3aJda4yu, CBA3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHHE: OKPYKHOCTDH HA TIOCKOCTH,
BBIYHCIICHUSI B OKPY>KHOCTH, CTaHIaPTHHIE
nonoous

68

Paznuuannie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOT'OI'PaHHHUKOB

69

3anauu o teme "Tena u moBepxXHOCTH




BpaiieHus"

70

3anaun no teme "Tena u moBepxXHOCTH
BpaieHus"

71

KonTponbhas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6beém mumHIpa. Teopema 00 00bEMe
MPSIMOTO LUJIHH]IPA

73

Boruncnenne 06bEMOB Tell C TOMOIIBIO
onpenenéHHoro uHTerpana. OonEM
KOHyca

74

[Timomaan OOKOBOH M TTOTHOM
MTOBEPXHOCTH KOHYyCa

75

CrepeomeTpuueckue 3aa4u, CBSI3aHHBIC C
BBIYMCIICHUEM 00BEMOB IIMIIMHIPA,
KOHyca

76

[Tpuknanueie 3anaun o reme "OOBEMBI U
IJI0IA U TOBEpPXHOCTEH Ten"

77

OO0BEM mapa ¥ IAPOBOTO CEKTOPA.
Teopema 06 00bEme mapa. [Tnomanpb
cdepsl. CTepeoMeTpudecKue 3a1a4u,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB
11apa, [apoBOro CETMEHTa U IIapOBOTO
CexTopa

78

[Tpuknanueie 3anaun no reme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IlIapa U
wiomaabio chepsl. COOTHOMIECHUS MEXTY
IUIOINAASIMUA IOBEPXHOCTEH U 00bEMaMu
MOI0OHBIX TeJ




79

[TogoGHBIE TENa B MPOCTPAHCTBE.
N3menenune o0bEMa mpu mo100um.
CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMOB Tell U IUTOMIAei
MOBEPXHOCTEH

80

Kontponbnas padora "Ilnomaan
MTOBEPXHOCTH U OOBEMBI KPYTJIBIX TE"

81

JIBm>xeHus npocrpanctsa. OToOpaXkeHus.
JIBv>keHHs 1 paBeHCTBO Guryp. O0me
CBOWCTBA JBUKCHUI

82

Buapl 1BumxeHunii: napajuieabHbINA
MIEPEHOC, LEHTPAJIbHAS! CHMMETPHUS,
3€pKaJbHAsl CHMMETPHS], TOBOPOT BOKPYT
IPSIMOI

83

[IpeoOpazoBanust nogoous. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘IeCKI/Ie 3a/la4y Ha MPUMCHCHUC
JABUWOKCHUA

85

Kontponbnas pabora "BekTopsl B
npocTtpaHcTae"

86

Ob6o6matoiee nopropenue 11 nonsaTuii u
MeTo0B Kypca reomerpuun 1011
KJIaCCOB, CUCTEMAaTH3allus 3HAHWIA:
"[TapamienbHOCTh NPSIMBIX U INIOCKOCTEN
B IIPOCTpaHCTBE"

87

Oo6o06miaromee nmosropenue 11 nousaTuii n
MeTo0B Kypca reometrpun 1011
KJIACCOB, CHCTEMAaTH3allus 3HAHWIA:




"BekTopsbl B mpocTpaHcTBe"

88

O6o0maromee nosropenue 11 nmousTuit u
MeTOoJI0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTEMAaTH3allus 3HAHWIA:
"BexTops! B mpocTpaHcTe"

&9

Oo6o06matomiee moBropenue 11 mousTHil 1
MeTOJI0B Kypca reometpuu 10—-11
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

90

O6o06miaromee nosropenue 11 nousaTuii u
MeToA0B Kypca reometrpuun 1011
KJIACCOB, CUCTEMAaTH3aI1s 3HAHUIA:
"O6beM MHOTOrpaHHuKa"

91

Oo6o0maromee nopropenue 11 nousaTuii n
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3al1s 3HAHUI:
"ITnomaay moBepXHOCTH B 00BEMBI
KpYTJbIX TN

92

O6o0maromee nopropenue 11 nousaTuit n
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3aLMsl 3HAHWUM:
"ITnomaau moBepXHOCTU U 00BEMBI
KpYTJbIX TEN"

93

HtoroBas koHTposbHAs paboTa

94

WtoroBas koHTpoJsibHAs paboTa

95

[ToBTOpeHwue, 06001IeHNE U
cUCTEeMaTU3alus 3HaHUI

96

HcTopus pa3BUTHS CTepEOMETPHUH KaK




HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTH

Hcropust pa3BUTHS CTEPEOMETPUH KAK
97 HayKH U €€ POJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3BUTHS CTEPEOMETPUU KAK
08 HAyKH U €€ POJIb B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3sBUTHS CTEPEOMETPUU KAK
99 HayKH{ U €€ POjib B Pa3BUTUH

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3sBUTHS CTEPEOMETPUU KAK
100 HayKH{ U €€ POjib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT! it

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

101

HcTopus pa3BUTHs CTEpEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

102

OBIIEE KOJIMYECTBO YACOB I10

102
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOI ITPOT'PAMMBbBI

10 KJTIACC
Kon .
IIpoBepsiemMble MpeMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
MpPOBEPSIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbI CPeIHEro 0o11ero 0opa3oBaHusi
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHSIMH: TOYKA, MIPSIMAst, TNIOCKOCTb
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIICACTBHS U3 HUX MPH PEIICHUH
’ reOMETPUYECKHX 3a1a4
73 OnepupoBaTh TOHATHSAMH: TAPAJUICTBHOCTh U MEPICHIUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KnaccudunmpoBaTh B3aMMHOE pACIHOJOKEHUE MPSIMBIX U IJIOCKOCTEH
' MPOCTPAHCTBE
OnepupoBaTh MOHATHUSMU: JABYTPAaHHBIH Yroj, TpaHd JABYTPAHHOTO YTJ
7.5 peOpo ABYTpaHHOTO yTJia, JIMHEHHBIH yTroJl IBYIPAaHHOTO yIJja, TpajycHas
Mepa JIBYTPaHHOTO yriia
76 OnepupoBaTh MOHITUSIMHU: MHOTOTPAHHHMK, BBIMYKIBIA W HEBBITYKIIBIH
’ MHOTOTPaHHHK, JJIEMEHTBI MHOTOTPaHHUKA, TPABHIBHBIN MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIC BHBI MHOTOIPAHHUKOB (IMpaMuia, IPHU3Ma,
MIPSIMOYTOJIBHBIN Mapajuiesenumnes, Kyo)
KnaccupumupoBaTh  MHOTOTpAaHHUKH,  BBIOMpas  OCHOBaHUS IS
7.8 KJIaCCU(UKAIIUH (BBITYKJIBIE ¥ HEBBITYKJIBIC MHOTOTPAaHHUKH, TIPABUIILHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC TPU3MBI, TTaPAJUICIICTTUIIC IB )
7.9 OnepupoBaTh MOHITHIMH: CEKYIIasl ITIOCKOCTh, CCUEHUE MHOTOTPaHHUKOB
710 OOBSACHSTH IPUHITHUITBI IOCTPOCHUS CEYCHUH MHOTOTPAHHUKOB, UCTIONB3YS
' METOJI CJIC/IOB
CTpouTh Cce4YeHUS MHOTOTPAHHUKOB METOJOM  CIIEJIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEIKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3a1aun Ha HaX0XICHUE TEOMETPUICCKUX BEITMYHH 10 00pasiam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTUYCCKHE METOIbI IPH
7.12 pelIeHur  CTaHAAPTHBIX  MaTEMaTHYECKMX 3a/Jad Ha  BBIYMCIICHHE
pPacCTOSIHUH MEXy IBYMsI TOYKaMH, OT TOYKH JIO0 PSMOM, OT TOYKHJIO
TUIOCKOCTH, MEX]Ty CKPCITUBAOIIIUMUCS TTPSIMBIMH
Pemarp 3a1aun Ha HAX0XKICHHUE TEOMETPUICCKUX BEITUYHH 0 00pasiam
7.13

WK ajJdropurMaM, MNPHUMCEHAA HW3BCCTHBIC AHAJIUTHYCCKHUE MCETOIAbI IIPU

PEIICHUN CTAHAAPTHBIX MAaTCMATHYCCKHUX 3aJdad Ha BbIYHUCJICHHUC YIJIOH

a”



MEX/y CKpEHIMBAIOIIMMUCA TMPSIMBIMH, MEXIYy HPSIMOH U IIOCKOCTBIO
MEX/1y TJIOCKOCTSMHU, ABYTPAHHBIX YTJIOB

Brruucasate 00bEMBI U IUTOINIAIA TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,

7.14 NUpaMuja) ¢ MNpUMEHEHHEM (OpPMYyJl, BBIUUCISATH COOTHOLICHHSI MEX]T
IUIOUIa/IIMU TOBEpXHOCTEHN, 00bEMaMU MOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBarTh MOHATUSMU: CUMMETPHUSL B MPOCTPAHCTBE, LEHTP, OCh K
' TUIOCKOCTh CHMMETPHUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (GUTypax, TMPeACTaBICHHYIO Ha
YepTekKax U pUCYHKaxX
[IpumensTe TeomeTpuyeckue (HakThl Ui PEUICHHs CTePEeOMETPUUYECKHX
7.17 3a/1a4, MPEANoJiaraloluX HECKOJbKO IIaroB pEeUIeHUs, €Cld YCIOBUS
MIPUMEHEHUS 33J]aHbl B IBHOUM opme
718 [IpuMeHATh mpocTellline MNPOrpaMMHBIE CpPEACTBA M BJIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKHUX 3a/1a4
719 [IpuBoauTh mHpUMEpPHl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE
' KU3HU, pacClIO3HABaTh NMPOSIBJIIEHNE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsITh MoJy4eHHbIE 3HAHUSI HAa IPAKTHKE: aHAJIM3UPOBATh PEasIbHbIE
CUTYAIIMH U IPUMEHSATh U3yUYCHHbIE TTOHITHS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTHIeCKU CPOPMYINPOBAHHOM MPOOIEMBI, MOAECITHUPOBATH PEabHbIC
7.20 CUTyallud Ha A3bIKE T'€OMETPUHU, HCCIENOBaTb IOCTPOECHHBIE MOJEIU [
HCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHIATUI U TEOPEM, anmnapara ajreopsl,
pemate  MpakTUYEeCKHe  3aJaud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
T€OMETPUUYECKHUX BETUINH
11 KITIACC
Kon .
IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepsIeMOro .
00pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pa3zoBaHus
pe3yabTarta
6 ['eomerpus
OnepupoBaTh MOHATUSAMU: LMIMHAPUYECKAs IOBEPXHOCTh, 0Opa3yroling
6.1 UWIAHAPUYECKON TMOBEPXHOCTH, UWIWHIP, KOHWUYECKAass MOBEPXHOCTD,
oOpa3yrolre KOHM4eCKOH TOBEPXHOCTH, KOHYC, cheprueckas IOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MUIMHIP, KOHYC, chepa u map)
6.3 OOBACHATH CIOCOOBI OTYYECHUS TEJ BPAIICHUS
6.4 KnaccudunuposaTs B3auMHOE pacnoioxkeHne chepsl U IIOCKOCTH
6.5 OnepupoBaTh MOHATHSIMU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA

CETMCHTA, HI&pOBOﬁ CHOﬁ, OCHOBAHMC IaPOBOI'0 CJ10s, BEICOTA IaPOBOI'0

>



CJ10s1, IIIAPOBOM CEKTOP

6.6

Beruucnsate 00BEMBI M IUIOIIANM TOBEPXHOCTEH TN  BpallEHUs,
T€OMETPUUYECKUX TEJ ¢ MPUMEHEeHUEeM (popmyit

6.7

OnepupoBaTh MOHATHAMHU: MHOTOTPAHHUK, BIMCaHHBIN B chepy u
OIMCAHHBIN OKOJIO cepsl, cepa, BIMCAaHHAS B MHOTOTPAHHUK WIIU TEJIO
BpallEHUs

6.8

BbI4ncnsaTh COOTHOIICHHS MEXKAY TUIOMIAIIMU TTIOBEPXHOCTEN 1 00bEMaMu
MOOOOHBIX TEN

6.9

N3o6paxarh uszydaemble GUIYpbl OT PYKHM M C MPUMEHEHHEM MpPOCT
4epTEKHBIX UHCTPYMEHTOB

6.10

BoinonHATe  (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUI CBEPXY, COOKY, CHHU3Y; CTPOUTh CEUCHHsS TeJl
BpaIICHHS

6.11

W3Bnekarb, MHTEpPHpPETUpOBaTH U MpeoOpa3oBbIBaTh HH(POpPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (urypax, IpeACTaBICHHYI0 Ha
YepTekKax U pUCYHKAX

6.12

[TpumensTp reomerpudeckue (aKkTbl A PELICHUS CTEPEeOMETPUUYECKHN
3a/1a4, MPEAINoJaraloluX HECKOJIbKO IIIAroB PpELICHUs, €CINU YCIOBUS
NIPUMEHEHHUS 3a1aHbl B IBHOH (hopme

6.13

OneprpoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE JCHCTBUS CIOXKCHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha 4YHCIO, OOBSICHATh, KAaKHMMH CBOWCTBAMH OHH
o0mamaroT

6.15

[IpumeHsTh MpaBUIIO MapaliesenuIesa Npyu CI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTI) IMOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJb BEKTOPA, paBECHCTBO BEKTOPOB, KOOPAWHATHLI BEKTOPA, YIoJl
MCXKAY BECKTOPAMH, CKAJIAPHOC ITPOU3BCACHUEC BEKTOPOB, KOJIJIMHCAPHBIC U
KOMITJIAaHAPHBIEC BEKTOPbI

6.17

Haxoautb cyMMy BEKTOPOB U IIPOM3BENEHUE BEKTOpa HA YHCIO, YI(
MEXJy BEKTOpaMM, CKaJSIpHOE NPOU3BEICHHE, PpAaCKIaAbIBaTh BEKTOP |
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

J1
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6.18

3a,Z[aBaTL IIJIOCKOCThb YPAaBHCHUCM B IleKapTOBOf/'I CUCTCMC KOOpAWHAT

6.19

Pemarsn HpOCT@ﬁHIHG reOMCTPHUUICCKUC 3a/la4r Ha IPUMCHCHHUEC BCKTOPHO-
KOOPpAWHATHOT'O METO1a

6.20

PemraTe 3aJa4yd Ha J0Ka3aTCJIbCTBO MATEMaTHUYCCKUX OTHOIIICHUH H
HAaXOXIACHUEC TICOMCTPHUYCCKUX BCJIWYHH 110 06pa3uaM Wi ajJropurman
IIPpUMCEHAA HN3BECTHBIC METObI pu pEeUICHUN CTaHJAPTHBIX
MaTEeMaTHYCCKUX 3aaa4

6.21

[IpuMeHATh mpocTeWIIne IPOTrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUUECKHUX 3a/1a4

6.22

[IpuBoauTh INpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOIE

13




KHN3HU, PACIIO3HABATH ITPOSABJICHUEC 3aKOHOB 'COMCTPHU B HCKYCCTBC

6.23

[IpuMeHATH MOy4YEHHbIE 3HAaHUS HA IPAKTUKE: AHAIU3UPOBATH PEajlbHbIC
CUTYAallMH U IPUMEHATHh U3yYEHHBIE IOHATHUS B IIPOLIECCE ITOMCKA PEILICHUS
MaTeMaTH4ecKu c(OpMYyJIMPOBAHHOMN MPOOIEMbI, MOJECIUPOBATH PEaJIbHbIE
CUTyallUM Ha S3bIKE T'€OMETPUM, HCCIENOBaThb IIOCTPOCHHBIE MOJEIN
HCIOJIb30BaHUEM T€OMETPUUECKUX MOHITUI U TEOPEM, anmnapara ajireopsl,
pemiatb  MPAaKTHMYECKUE  3aJa4d,  CBSA3aHHbIE C  HAXOXKJICHHEM
reOMETPUYECKUX BEIUYNH




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJTACC

Kon
7

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

I'eomeTpust

7.1

OcHOBHbIE TOHATHS CcTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, HPOCTPAHCTBO.
[Tonsitue 00 akcHOMATHYECKOM MOCTPOECHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3aumnoe pacroniokeHre npsiMbIX B IPOCTPAHCTBE: MEpeCcEeKaroIIrecs, napauieabHble
W CKpemuBaroniuecss mnpsmbie. [lapamiensHOCTh TPSAMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: MapajljiesibHble MpsMble B MPOCTPAHCTBE, MNapauIeIbHOCTh TPEX
OpSIMBIX, MapajyIeIbHOCTh MPSAMOW M IUIOCKOCTH. YTJIBIC COHAINpaBICHHBIMHU
CTOPOHAMH, YTOJl MEX/y MPSAMBIMU B ITpocTpaHcTBe. [lapamieabHOCTh IIOCKOCTEH:
napajuieJibHble IUIOCKOCTH, CBOMCTBA MNapauleNbHBIX IUI0ocKocTeil. Ilpocteifue
MPOCTPAHCTBEHHBIE (UTYpbl Ha IUJIOCKOCTH: TeTpa’Ap, KyO, mapasuienenumne],
MOCTPOCHUE CEUCHUI

7.3

HepHeH)II/IKy.HHpHOCTI) HpHMOﬁ U IUIOCKOCTU: TNCPHCHAUKYIISAPHBIC IIPAMBIC B
MMPOCTPAHCTBE, IMPAMBIC MAPAJIJICIBHBIC U MEPIICHANUKYJIAPHBIC K IIJIOCKOCTH, IIPU3HAK
MEPIICHIUKYJISIPHOCTH IPSIMOM U TIJIOCKOCTH, TEOPEMA O MIPSIMOM MEPIECHANKYISIPHOI
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEXAY MPSAMOM U MJIOCKOCTHIO, ABYTPAHHBIH
YTOJI, TMHEWHBIN yroi AByrpaHHoro yria. [lepnenaukynsp U HaKJIOHHBIE: PaCCTOSTHHE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOH 10 MIIOCKOCTH, MPOeKIust GUrypsl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTD MI0CKOCTEN: MPU3HAK MEPIEHAUKYIIIPHOCTH IBYX
iockocTei. Teopema o Tpéx nmepneHaAnKyIsIpax

7.4

[TonsiTue MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBINYKJIbIE H
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yrojapHas
npusMa, TpaHM U OCHOBAaHHS TPU3MBI, NpsMass ¥ HAKJIOHHAs TPU3MBI, OOKOBaj
MOJIHAS TIOBEPXHOCTH Mpu3MEI. [lapannenenunes, npsMOYTONbHBIN Mapaienenumnes] 1
ero cBoicTtBa. [lupammpa: n-yronpHas mnupamuaa, TPpaHU M OCHOBAaHUE MUPAMMU]]
OOKOBasg M TONHAS MOBEPXHOCTh MHPAMUJbI, MpPaBHIbHAS M YCEUYEHHAs MHpPaMN
DOneMeHThl MNpu3Mbl ¥ TUpaMuibl. [IpaBuibHBIE MHOTOTPAaHHHKHU: TOHSTHE
MPaBUJIBHOTO MHOTOTPaHHMKA, NpaBHIbHAS MpU3Ma U TMpaBUIbHAS MUPAMUIA,
MpaBUIbHAS TPEYTOJIbHAS MUPaMK/Ia U MPaBUIBHBIN TeTpalap, kyO. [IpeacraBnenue o
IPABWJIBHBIX MHOTOIPDAaHHUKAaX: OKTa’lp, AOAEKa’aAp U ukocadapyrue CeueHus
MPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CUMMCTPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIIOCKOCTH.
DIEeMEHTHI CUMMCTPHUHU B nmupamMujiax, mapajuicicuicaax, IMpaBUJIbHBIX
MHOT'OI'paHHHKax

7.6

Brruncnenue saeMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yribl. [Lmomanb

bl,
na.



OOKOBOW MOBEPXHOCTH U MOJTHOW MTOBEPXHOCTHU MIPSIMOM MPU3MBI, TIJIOMIAh OCHOBAHHM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOI nipu3Mbl. [Imomrane 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTHU MPABUILHONU MUPAMU/IBI, TEOPEMA O TUIOIIAIN YCEUEHHOM MUpaMUIbI.
[Tonsitue 06 06bEMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[Tono6ubIe Tena B npoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAIIMU TTIOBEPXHOCTEH,
00BEMamMu MOAOOHBIX TET

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

['eomeTpust

6.1

Hunuaapuueckas MoBEpXHOCTh, 00pa3yoIUe MINHAPUYIECKON MOBEPXHOCTH, OCh

WINHApUYECKO mnoBepxHocTU. L[lunmuuHap: ocHoBaHuS U OOKOBask IMOBEPXHOCTE

oOpasytomas 1 oCh, TIIONIab OOKOBOM U TOJHON MOBEPXHOCTH

6.2

Konnueckast noBepXHOCTh, 00pa3yroIIe KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA

KOHMYECKOW MoBepxHOCTH. KOHyC: OCHOBaHWE W BEpIIMHA, OOpa3ywmas H O

IOl OOKOBOW ¥ TIONHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opasyrolue
BbICOTA, OCHOBAaHUA U 0oKoBas IMOBCPXHOCTH

6.3

Cdepa u map: neHTp, paguyc, 1uamMmerp, IUomaab MOBepXHOCTH cephl. Bzaumuoe

pacnonoxxeHue cdepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIom@b

cepsl

6.4

I/I306pa)KeHI/Ie TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa OUJIMHApPA U KOHYCa

6.5

KoMOuHanuu e BpammeHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN OKOJIO
cdepsl, cdepa, BOUCaHHAS B MHOTOTPAaHHUK, WU TEJIO BpaLlCHUS

6.6

[lonsitTue 06 o006bEMe. OcHoBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 0OBEN

IPSIMOYTOJIBHOTO TapaJUIeNICIUIIe/1a U ClIeACTBHS n3 He€. OO0BEM IMITHHpA, KOHYCA.
O6béM mapa ¥ miowmaab chepsl

e

6.7

[Tomo6ubIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY TUIOIIAIIMU TIOBEPXHOCTEH,
00BEMaMu 1TOT0OHBIX TENI

6.8

Ceuenuss mwinHApa (MapajuleIbHO W HEPHEHIUKYISIPHO OCH), CEYCHHS KOHYCE

(mapanenbHOE OCHOBAHUIO U MPOXOJAIIEE YEPE3 BEPIIUHY ), CEUEHUS 1I1apa

6.9

BeKTOp Ha IINIOCKOCTH MW B IIPOCTPAHCTBE. CrnoxeHre W BBIYUTAHHE BCKTOPOB.

YMHOXKEHUE BEKTOpa Ha 4nci0. Pa3noxkeHue BEKTopa 10 TpEM HEKOMILIIaHAPHBIM
BekTopaM. IIpaBuno napamienenunesna. Pemenne 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJ IEUCTBUH C BEKTOPAMH

6.10

[IpsimoyronbHas cucTeMa KOOpIMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocrelimve 3agaun B KOOpJAMHATAX. YTOJ MeEXIy BekTopamu. CKaJsipHOE

IMPOU3BCACHNUEC BCKTOPOB. Brrancnenue YIJI0B MCXKAY IHIPpAMBIMU H IINIOCKOCTSM

KOOpI[I/IHaTHO—BeKTOpHHﬁ METO TP PCIICHUU I'COMCTPUUCCKHUX 3a/laYq

M.




HHPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMOro
TpedoOBaHMS

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM pPe3yIbTaTaM 0CBOEHHSA
OCHOBHOW 00pa3oBaTe/IbHOM NMPOrpaMMBbI CPeJHEro o0ero
oOpa3oBaHusi

Brnagenne Metogamu JI0Ka3aTeNbCTB, AJITOPUTMAMHU PEIICHUS 3aJ1ad;
yMeHue (GOpMyIUpOBaTh M ONEPUPOBATH MOHITHSIMH: OIpEAeTICHHE,
aKcMoMma, Teopema, CJEIICTBUE, CBOICTBO, TNPHU3HAK, JOKa3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYITMPOBKH; IPUMEHSTh UX; YMEHUE POPMYJIUPOBATH
oOpaTHOE W MPOTHUBOIOJOKHOE YTBEPXKICHUE, NPUBOJUTH IPHUMEPHI
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJI MAaTeMaTHYeCKOH WHIYKIUH,
MIPOBOAMTH JOKA3aTEIbHbBIE PACCYKACHUS MIPH PEIICHUH 3a7a4, OIICHUBATh
JIOTUYECKYI0  TPAaBHJIBHOCTh  PACCYXKACHHI;, YMEHHE OIEepUPOBATH
MOHSATUSIMH: MHOYECTBO, ITOJIMHOXECTBO, OTIEpPAIMU HaJl MHOKECTBAMH;
YMCHUC HUCITIOJIB30BAaTh TeOpeTI/IKO-MHO)KeCTBeHHBII\/JI armapar JJIS
OITMCAHMS PEaTbHBIX TPOIIECCOB U SBJICHUH U TIPU PEIICHUH 3a]1a4, B TOM
YHCIIe U3 APYTUX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH HOHATHIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, Tpad Ha ITOCKOCTH; YMEHHUE 3a71aBaTh
Y OMHUCKHIBATh rpadbl pa3IMIHBIMU CIIOCOOAMU; UCTIONB30BATh Tpadbl MPH

pelieHnu 3a1a4

YMeHue omnepupoBaTh MOHATHSAMH: HaTypalbHOE YHCIO, IIeJI0e YHCII(
CTEIIEHb C LEJIBIM [10Ka3aTeNIeM, KOPEHb HATYPAJIbHOU CTENIEHH, CTENIEHD C
paloHaIbHBIM IIOKAa3aTeNIEM, CTETIEHD C IEHCTBUTENBHBIM OKA3aTeNEM,
JorapupM 4HCIA, CUHYC, KOCHMHYC M TaHI€HC IPOM3BOJBHOIO YHCIY
OCTaTOK II0 MOJIYJII0, PalUOHAIBHOE YHCJIO, HPPALUOHAIBHOE YHCIO)
MHOKECTBAa HATypalbHbIX, LEJbIX, PALUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeNT; YMEHUE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIIUH 0OLIHii
JIeNuTeNb W HauMeHbllee ofllee KpaTHoe, anroputMm EBkiauaa npu
peLIeHUH 3ajiay; 3HAKOMCTBO € Pa3IMYHBIMU MMO3UL[HOHHBIMU CUCTEMaMHU

CUHCJICHUA,; YMCHHC BBINIOJIHATH BEIYHUCIICHUC 3HA4YCHHUH U Hp606p33OBaHI/I$I

BBIDOKECHHN CO CTENEeHAMH U Jiorapudmamu, npeoOpa3oBaHus IpoOHP-

M

PpallMOHAJIbHBIX BBIpa)KeHHfI; YMCHHC OIICPHUPOBATH TTOHATHUSAMU




[I0CJIEI0BATENBHOCTh, apU(MeTHuecKass Iporpeccus, IeOMeTpHuYecKas
nporpeccusi, OECKOHEYHO YyObIBaroIlasi TreoMeTpHuecKas Hporpeccus;
yYMEHHE 3aJaBaTh I10CJIEA0BAaTEIbHOCTH, B TOM YHCJIE C IIOMOUIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONIEPUPOBATH MOHITHUAMU: KOMIUIEKCHOE
YUCJI0, CONPSIKEHHBIE KOMIUIEKCHBIE 4MCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpanueckas); yMeETb
MPOU3BOJIUTH apuPMeTHYecKue NeHCTBUS C KOMILIEKCHBIMHU UHCIaMH;
IIPUBOJUTH IIPUMEPBI UCIOJIb30BaHMS KOMIIJIEKCHBIX YHUCEN; OIEPUPOBATH
NOHATUSMM:  MaTpuma 2x2  u  3X3, omnpenenuTenb  MaTpPHUIIbI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPEACTTUTEIIA

YMeHue onepupoBaTh MOHATHAMH: palMOHANbHBIE, HppalOHAIbHbIE,
MoKa3aTebHbIe, CTENECHHBIC, JOTapUPMHUECKUE, TPUTOHOMETPHUYECKHE
YpaBHEHHS M HEpPaBEHCTBA, MX CHUCTEMbI; YMEHHE OIEpPUPOBATh
MOHATUSMH: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKUEe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YpPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB U CHCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA M CHUCTEMbl C IIOMOIIBIO Pa3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHHS, HEPABEHCTBA M CHUCTEMBl C [apamMeTpoM; MPUMEHSTh
YpaBHEHHS, HEPABEHCTBA, MX CHCTEMbl MJI1 pELIEHUS MaTeMaTU4YECKN

3aJ1a4 U 3a]a4 U3 pa3InuHbIX o01acTel HAyKH U peabHOM KU3HU

YMeHue omnepupoBaTh HOHATHAMU: (YHKIMS, 4YETHOCTh (QYHKIHMH,
NEPUOJIUYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (YyHKIMHU, HanOoJIbIIee 1 HAaMEHbIIee 3HAaUCHUS

(GYHKIMU Ha IPOMEXKYTKe, HelpephIBHAs (QYHKIINS, aCHMOTOTHI Tpaduka

(byHKIMM, IepBast 1 BTOpast IPOU3BOIHAS (PYHKIIUHN, TEOMETPHUSCKUI U

¢u3nyeckuil CMBICIT TNPOU3BOAHOM, mepBooOpa3Has, ONpeneaEHHbIH
MHTETpal, YMEHHE HaxXOAWTh AaCHUMNTOTHl Tpaduka (YHKIHUU; yMEHHUd
BBIUUCIIAT  NIPOM3BOJHBIE  CYMMBI, IPOM3BEJEHUS, YACTHOIO U
KOMIIO3UIIMK (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOM K rpaduy
(GyHKINMW; yMEHHE HaXOIUTh IPOM3BOJHBIE DIIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE UCIOJIb30BaTh IPOM3BOJHYIO Ul MCCIENOBaHUS (YHKIMH,

HaXOIUTh HAWOOJbIINE W HAMMEHBIIWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpauKd MHOTOWIEHOB C HCIOJBb30BAHUMEM amapara MaTeMaTH4eCcKOI|
aHaJIM3a; MPUMEHATh [POM3BOJHYIO JUISI HAXOXKAECHUS HAWIYUIIEro

pPEICHUA B MNPUKIAAHBIX, B TOM YHCJIC COLNUAJIbHO-D3KOHOMHUYCCKHX

X




(bU3HYeCcKUX 3a7a4ax; HAXOIUTh IJIOMATH U O0BEMBI (PUTYP C TTOMOIIIBIO
WHTETpasia; MPUBOAUTH TPUMEPHl MAaTEMaTHYECKOTO MOJCIUPOBAHUS

OMOUIbI0 AU PepeHInanbHbIX YPaBHEHUN

YMeHnue onepupoBarh NOHATHAMU: Tpa@uK GyHKIMH, oOpaTHast PyHKLINS,
KOMMO3UIUs (YHKUMH, JHUHEHHas QyHKUIUSA, KBaapaTH4yHas (QYHKLUS,
panuoHanbHas (QYHKLUS, CTENEHHAas (YHKUIUS, TPUTOHOMETPHUYECKUE
GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKIMH, MOKa3aTeiabHas
norapupmuueckasi (YHKIHW; YMEHHE CTPOUTh TpadUKd H3yYEHHBIX
GyHKIMA,  BBIOMHATH  TpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
MCMOJIb30BaTh IpauKu 1J1s U3yUSHHS POLIECCOB U 3aBUCUMOCTEH, pU

pelIeHnn 3aJa4 U3 APYrux y4eOHbIX IPEIMETOB U 3ajay U3 peabHOM

KHU3HM; BBIpaXKaTb (OPMYJIaMU 3aBHCHMOCTH MEXJy BEJIMYMHAMU,
MCTIOJIb30BaTh CBOMCTBA U rpadpuku HyHKIMN IS peIIeHuUs] ypaBHEHHIH,

HEpaBEHCTB M 3a/Jad C I[apamMeTpaMy; H300pakaTb Ha KOOPJIUHATHOH

IIJIOCKOCTH MHOYKECTBA PEIICHUM YPaBHEHUN, HEPABEHCTB U UX CUCTEM

!

YMeHue pemaTh TEKCTOBBIE 33Jaud pa3HbIX THUIIOB (B TOM 4YHCIE
MIPOLIEHTHI, I0JIM U YacTH, Ha JIBUKEHHE, padOTy, CTOUMOCTb TOBapOB U

YCIIYT, HAJIOTH, 3a/1a41 U3 00JIACTH yNPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHMS, YpPaBHEHHs, HEpaBEHCTBA U WX
CUCTEMBI II0 YCJIOBHMIO 3aJayd, MCCIECIO0BAaTh IIOJy4YCHHOE pEILICHUE |
OLICHMBATh IPaBAOINOJ00HOCTh pPE3YJbTaTOB; YMEHHE MOJEIHPOBATh
peanbHBIE CUTyallMM Ha S3bIKE MaTE€MAaTUKH; COCTaBIATH BBIPAKEHHUs
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4U, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOTYYEHHBIH pe3yIbTaT

YMeHue onepupoBath MOHATHIME: cpeiHee apuMeTuuecKoe, Mearuana,
HauOOoJIbIIIee M HANMEHBIIICE 3HAUCHUS, pa3Max, TUCIIEPCHs, CTAaHIaPTHOE
OTKJIOHEHHE YHUCIIOBOTO HA0Opa; yMEHHE W3BJICKaTh, WHTEPIPETHPOBA]
nH(pOpPMAIIHIO, IPECTABICHHYIO B TA0IHMIIAX, HA JUarpaMmax, rpadukax,
OTPaYKAIOIIYIO CBOMCTBA PeabHBIX MPOIIECCOB U SIBICHUH; MPEICTABIISATH
uHPOpMAIIMI0O C TOMOIIbIO TaOMUI] ¥  JuUarpaMM; HUCCIEI0BATh
CTaTHCTUYECCKUE JaHHBIE, B TOM 4YHCIE C TNpPUMEHEHHEM TpadudecKy
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapuecKy UCCIIEIOBATh COBMECTHBIE

HaOJII0/IEHUS C IOMOLBIO JUarpaMM pacCerBaHUs U JTMHEMHOHN perpeccuu

I'b

YMeHHe onepupoBaTh IOHATHAMM: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/I6, BCPOATHOCTD cnyqaﬁHoro COGHTI/IH; YMCHHC BBIYHCJIATH




BEPOSATHOCTb C MCIOJIBb30BaHUEM TIpaUUeCKUX METOA0B; IPUMEHSIThH
(bopMyJbl CIOXKEHUS M YMHOXXEHHSI BEpOSITHOCTEH, (OpMyly MOIHOH
BEpOATHOCTH, (hopMyity bepHyiiu, komOuHaTOpHBIE (PAKTHI U (HOPMYIIBI;
OLIEHMBATh BEPOATHOCTU pEAIbHbIX COOBITUH; yMEHHE OIEepPUPOBATh
NOHATUSAMM: ClIydaiiHas BEJIMYMHA, pACIpPEICIICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOoe OXHJaHHWe, IUCIEpCUs U CTaHJapTHOE OTKJIOHEHUE
CIlyyallHOM  BENUYMHBI, (YHKLUMH pacHpesieieHuss ¢  IUIOTHOCTH
PaBHOMEPHOT0, TIOKA3aTEJIbHOTO U HOPMAJIbHOI'O paclpe/ieieHuil; yMEHHE
HCII0JIb30BaTh CBOMCTBA N3YYEHHBIX paclpeAe/ICHUN Il peLIeHHs 3a/1ay;
3HAKOMCTBO C MTOHATHUSMH: 3aKOH OOJIBIINX YUCEIl, METO/bI BBIOOPOYHBIX
UCCIICIOBAaHUM; yMEHHE MPUBOJUTH MPHUMEPHl MPOSABICHUS 3aKOHA
OONBIIMX YHCET B NPUPOAHBIX W OOIIECTBEHHBIX SIBICHHSX; YMEHHUE
OIEepUPOBATH MOHATUSAMU: COYETaHHE, IEPECTAHOBKA, YUCIIO COYETAHUIH,
YHUCIO  NEepecTaHoBOK; OuHOM  HbloTOHA;  yMeHHE  MPUMEHSThH
KOMOMHATOpPHbIE (PaKThl U PACCy>KICHUS JIUISl pELIeHMs 3a/1a4; OLIEHUBATh
BEPOSTHOCTH PEabHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIETb U

MHTEPIPETUPOBATH MOJIyYEHHBIA PE3YIbTAT

YMeHue omnepupoBaTh MOHSATHUSMU: TOYKA, MpsAMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JTy4, BETUUHHA yTJia, IIOCKUNA yToJl, ABYTPaHHBIH
yroJ, TpEXTPaHHbIN YToJl, CKPEUIUBAIOIINUECS MPSMbIE, TapajlIeIbHOCTb U
NEPIEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroia MEXIy MpsIMbIMY
yroa MEXIy MpsMOMl U IUIOCKOCTBIO, YTOJd MEXIY IUIOCKOCTSIMH,
paccTosTHUE OT TOYKU JO TUIOCKOCTH, PACCTOSHUE MEXKIy MPSMBIMH,
paccTosiHue MEXy MJIOCKOCTSIMU; YMEHHE UCTIOIb30BaTh MPHU PELICHUH
3a/1a4 U3y4eHHbIE (PaKThl U TEOPEMBI TUTAHUMETPHH;, YMEHHUE OIICHUBATH
pa3Mepbl  OOBEKTOB OKPY’KAIOLIEro MHpPa; CTPOUTh MaTeMaTHYecKHe
MOJEIIM C IOMOIIbI0 TE€OMETPUYECKUX TMOHSATUH M BEIUYHUH, pEeIlaTh

CBA3aHHBIC C HUMU IIPAKTUYCCKHUE 3aJa4n

[,
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YMeHue omnepupoBaTh TMOHATUSAMH: IUIOMANb (GUTYpPHI, 00BEM (GUTYpE
MHOTOTPaHHHK, MPABUIbHBI MHOTOTPAHHUK, CEUYEHHE MHOTOTPaHHHKA,
KyO, TapajuielenuIie]], npu3Ma, NHpaMuaa, (GUrypa W TOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHyC, map, cdepa, mwiomanab chepsl, IUIOMma]
MOBEPXHOCTH MHUPAMUMbI, TNPHU3MBI, KOHycCa, HHWIMHApA, O0BEM KyoOa,
NPSIMOYTOJIBHOTO  TIapaJUICNIeUIIea, MUPAMUIbI, TPU3MBI, WIMHApPA,
KOHyca, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEUEHUS KOHyCca W I[WJIHH/]

napajiiCJbHbBIE OCH HWJIWM OCHOBAHHWIO, CCYCHHUEC 1Iapa, IIJIOCKOCTb,

—
“

ha,




Kacamomascs cdepsl, NWIMHAPA, KOHYCa; yMEHHE CTPOWTh CEYCHHUE
MHOTOTpaHHMKA, H300pakaTh MHOTOIPAaHHMKH, (UTYpHl M TOBEPXHOCT
BPAICHHS, MX CCUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPECTB;
yYMEHHE NPUMEHSTh CBOWCTBA T€OMETPUUECKHUX (PUTYD, CAMOCTOSTEIHHO

(bopMyIHpOBATH ONPEEeICHHS U3y9aeMbIX (DUTYD, BBIIBUTATH TUTIOTE3HI O
CBOIMCTBAaX W NPU3HAKAX TEOMETPHUYECKHX (UTYp, OOOCHOBBIBATH WIIH
OlpoBepraTb MUX; YMEHHE NPOBOJAUTH Kilaccupukanuio Quryp 1o
pPa3NMYHBIM TIPU3HAKaM, BBITOJIHATh HEOOXOIMMEBIE JIOTIOHUTEILHBIC

MIOCTPOEHUS

u
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YMeHue omepupoBaTh IOHATHSAMU: JIBOKEHHE B  IPOCTPAHCTBE,
napajieNlbHBId  MIEPEHOC, CUMMETPHS Ha IUIOCKOCTH W B TPOCTPAHCT]
MMOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMOAOOHBIE (QUTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE U TOJOOHBIE (UTYphl, B TOM YHCJIE€ B TIPUP
HCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh FT€OMETPUIECKHAE OTHOLICHUS TIPU
pelICHHH 3a/la4; HAaXOIUTh T'COMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJ]
TUIOIAAb, 00BEM) TIPH PEIICHUH 33124 U3 IPYTHX YYCOHBIX MTPEIMETOB H

U3 peallbHOW KM3HH, YMEHHE BBIYHUCIATH TCOMETPUYCCKUEC BEITHYHHE
(mmHa, yroj, miomanb, OOBEM, IUIOIIAAb TOBEPXHOCTH), HCIONB3Ys
u3ydeHHble (OPMYJIBI U METOJbI, B TOM YHUCIIE: IUIOMIA[b IOBEPXHO
MUPaMU/IbI, TPU3MBI, KOHYCa, IWINHApPA, TUIoIaab cdepsl; 00bEM Kyoa,

NPSMOYTOJIBHOTO — MapajuIeyIeNuIe/ia, TMHPAMHIbI, TPH3MbI, [WIKHApPA,

KOHYCa, apa; YMCHHUEC HAXOAUTb OTHOILICHHUE 00BEMOB HO,Z[O6HBIX (I)I/Il"yp

p1e,

p

CTH
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YMmenue OIICPHUPOBATH NOHATUAMU: ITPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOPAMHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpPAa HA YHUCIIO, Pa3JIOKCHHUE BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOU3ZBCACHHUEC, BCKTOPHOC TIPOU3BCACHUC, YIOJ MCKIAY
BCKTOpaMH; YMCHUC UCIIOJIb30BATb BeKTopHHﬁ u KOOpI[I/IHaTHHﬁ MCTO

I PCIICHUA TCOMCTPUUCCKHUX 3a/lad U 3a1a4 APYTUx y‘-I€6HbIX npeamMcToOB

13

VYmenue BBIGI/IpaTL HOI[XOI[?IH_II/II\/JI MCTOA JIA pCHICHUA 3a1a4r; TIOHUMAaHNEC
3HAYUMOCTH MATCMATHKU B HU3YYCHHU IIPUPOJHBIX H 06H.I€CTB€HHI)IX
mnponeccoB " ﬂBJ’IeHI/II\/'I; YMCHHUC PpacCliO3HaBaTh IMPOABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBC, YMCHUC ITPHUBOJUTH IPUMEPBI MATCMATHUYCCKUX

OTKPBITUN POCCUMCKOM U MUPOBON MaTEMaTUYECKON HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon I[IpoBepsieMbIi 3J1eMEHT COAEPKAHUS
1 Uucna v BBIYUCIIEHUSA
1.1 Hatypanbnble u uenble uncia. [Ipu3naku AeTuMOoCTH HENbIX YUCel
12 Panmonaneupie uucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOH, TIPOIICHTHI,
' OecKOHEUYHbIE TIepUOINYECKUE PO
13 Apudmernueckuii KOpeHb HaTypaIbHOM cTenenu. [leiicTBus ¢ apudMeTuaecKumMu
' KOpHSIMU HAaTypaJIbHOW CTENEHU
14 Crenens ¢ nenbiM nokasareneM. CTeneHs ¢ palMoHaibHbIM Noka3aTesneM. CBoHCTBa
' CTEIIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC WYHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. [lecaTnaHbie U HaTypaJIbHBIE JIOTapUPMBI
JlelicTBUTENbHBIE YHUClA. ApHU(PMETHYECKHE OINepalud C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnrxEHHbIEe BEIYUCICHUS, IPaBUIIa OKPYTICHHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [IpeoOpa3oBanue BbIpaxeHHH
1.9 KommiekcHble uncna
2 YpaBHEeHUs U HEPABEHCTBA
2.1 Lenble 1 1poOGHO-pallMOHANIbHBIE YPABHEHUS
2.2 WppanmronanbHbie ypaBHEHHUS
23 Tpuronomerpudeckue ypaBHEHHUs
24 [Toka3zarenbHble U JoTapu(pMUUIECKHE ypaBHEHUS
2.5 Lenbie u 1poOHO-palIMOHATIEHBIC HEPABEHCTBA
2.6 HppanunoHanbHble HEPABEHCTBA
2.7 [oka3zarenbHble U JorapupMUIecKre HepaBEHCTBA
2.8 Tpuronomerpryeckne HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUHN 1 HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMApaMeTPaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUN. OTIpeAeIuTe b MaTPULIBI




OyHKIMH U rpaduku

OyHKUA, cnocoObl 3amanus ¢yHkuuu. ['padux QyHkiuu. BzanmHO 00paTHH

c

u

31 ¢ysakuuu. YétHeie 1 Heu€éTHBIC pyHKUMU. [leproandeckue GyHKINN
Obnacte ompezeneHuss U MHOXKECTBO 3HaueHWd QyHkuuu. Hymu ¢yHKmm.
39 [IpoMexyTkH  3HAKOMOCTOSHCTBA. [IpOMEXyTKM  MOHOTOHHOCTH  (DyHKLHH.
' MakcuMymbl u MHUHUMYMBI (QyHKIuU. Haubonbliee W HauMEHbIee 3HAYCHHG
(GYHKIIUN Ha TPOMEXKYTKE
13 CrenenHas (yHKIUS C HATypalbHBIM M IEJNBIM IOKaszareiaeMm. EE cBoiicTBa
' rpaduk. CBoiicTBa U rpaduK KOpHS 1-OU CTETICHH
34 Tpuronomerpudeckue GyHKIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U rpapuKu
16 Touku paspeiBa. AcuMmnroTel rpadukoB (yskmuii. CBoiicTBa  (QyHKIUH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCTIEI0BATEIBHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nmporpeccun. @opmyiia ClI0KHBIX TPOLEHTOB
4 Havana matematuyeckoro aHanmnsa
4.1 [IpousBonnas Gpynkiun. [Ipon3BoiHbIE 3IEMEHTAPHBIX QYHKLIUH
[IpumeHeHre mNpPOM3BOAHOM K HCCIEAOBAHHIO (QYHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxkeHue HanOOoNIbIIero ¥ HAMMEHBIIIETO 3HaUeHUS GYHKIIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTErpan
5 MHokecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiy Haja MHOXkecTBaMU. /luarpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOTOrpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpaIleHUS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYHEHUKA

Marematuka: anreOpa ¥ Hadaia MaTeMaTHYECKOTO aHAIn3a, TE€OMETPHSI.
I'eomeTpust. 10-11 kmaccer (6a30BbIH U yriyOseHHBIN ypoBHHM), JI. C.
ArtanacsH, B. @. byry3os, C.b. KagoMuies u np. 3narenbcTBo

"IIpocemienue".

METOAUYECKHUE MATEPHUAJIbI JIJISI YUUTEJIA
['eometpusi. [Toypounsie pazpabotku. 10—11 knaccel : yued. nocodue
st obieoOpazonart. opranuzanuii / C. M. Caaksn, B. ®@. by Ty30B. — M. :

[Ipocsenienue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmorexa [OC
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