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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
0Oy4aIOIUMHUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIJIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJA, B YaCTHOCTU
busznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBHUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs Ipu
U3y4YE€HUU T€OMETPHHU, KaK COCTaBJISAIONIEH MpeAMETHON obnactu «MaremaTuka u
nHpopMaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuIMpeHne NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLUIUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ierny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJAECTb  OCHOBHBIMH  MOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHHUS pacliO3HaBaTh Ha YepTexkax, MOACNAX U B peaJbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHSATh, MPOBOJAUTH J0KAa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOOUMOCTH  JOKa3aTeJIbCTB MU



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUICHHS, UHTEPECA K U3YUEHUIO T€OMETPUN;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBusroTcs: «lIpsMble ©  TJIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KaTEIbHBIM JTUHUSIM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHUSMHU U HaBbIKAMU MOCIE0BATEIbHO U MOCTYIATENBHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EHHUIO TEOMETPUH HA YTIIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yaéToM BBIOOpa Oymymied mpodeccuu, oOecnedrBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 ximacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsiMbIX B MPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouuecss npsmMble. [Ipu3Haku CkpemmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
u 1ockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OcHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoekTupoBaHus. M3o0paxeHue
buryp B mapayjiesibHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKIy NMPSAMBIMH B IIPOCTPAaHCTBE. [lapaymenbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIBHBIE W TEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  HOPOEKIUs  (UIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEN: TNPHU3HAK  NEPHNEHIUKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI IBYTPAHHOTO yrila. TpEXrpaHHbId U MHOTOI'PAHHBIC YTJIbI.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOWCTBAa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: Nn-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUICIENUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTOorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yrojspHas mHUpaMua,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOep M OOKOBBIX TI'paHel
MpaBUIbHOW TUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: MpaBWJIbHAA NpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUJIBLHON MUpPaMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielienunena, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpPUS NPaBUIBbHOU
MAPaAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O pas3loKEHUHM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIpPUYECKAss TOBEPXHOCTh, KOHWYECKass TOBEPXHOCTH,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIrieHus: Ha TiockocTu. Pa3Béprka mummHapa u koHyca. Cummerpus chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBOro
CerMEHTa.

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



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHMI: METOJ CJEN0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHUS, METOJ MEPEHOCca
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHars! Bekropa. PasznoxxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKCHUN: TapaulelbHBIA IEepPEeHoC,
LHEHTpaJbHAasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeTocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOLETyp TPaKTAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHABLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBbTYPhl, TIOHUMAaHHWE BIWSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HUX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKHh Kak cdepbl 4YeIoBEYECKOM MAEesTeIbHOCTH, JTAloB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBHUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIAITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpE/ICIICHHS TIOHATHH, YCTaHABIMBATh CYIIICCTBEHHBIN MpHU3HAK KiacCU(DHUKAINH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOJCHHUIX M YTBEPXKACHHUAX, MpearaTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(IpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBaTh apTyMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJIEHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpPEYUE,  MPOOJIEeMYy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMHu, SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMPOIECCa, a TaKXKe BBIIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUS 10 XOAY PELICHMs 3alaud,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIICHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH TPUUHUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MPUHUMATh 1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSITHSIMU CTEPEOMETPUM TMPU
peleHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOIPAaHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTyp:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CHUMMETPHUHU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKMX OTHOLICHWH H
HaXO0XXJICHUE TCOMETPUYECKUX BEIMYUH, MPUMEHSISI W3BECTHBIE METOJIbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKATh, MNPeOOpa3oOBbIBATh U HWHTEPHPETUPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYpax, MPEJACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH T[OJYYCHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyalld, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpolecce IMOMCKAa  pelieHuss MaTeMaTU4yecku  Cc(opMyJIMpOBaHHON
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABJICHUS OO0 OCHOBHBIX JTalax pa3BUTHUS T€OMETPUMU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTSAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOIOKEHNE C(HEePhl U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy U
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTIEPUPOBATH MOHATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TUIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUN OT TOYKH O IJIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
napajulelbHOM — TIEpPeHOCe, IEHTPaJbHOW CHMMETPUH, 3€pKaIbHOM
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TIOCTPOCHHUS CEUEHHWI: METOJ CJIEeN0B, METO.
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEAMNOJIAraloIINX HECKOJIBKO IIAaroB PEHIEHUs, €CIU YCJIOBUA
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH HA S3bIKE TE€OMETPHUM, HCCIENOBATH IMOCTPOCHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHI[I/IIiyJUIpHOCTB MPSIMBIX U o5
TUTOCKOCTEH B MPOCTPAHCTBE
5 VYriel 1 paccTosTHUS 16
6 MHororpaHHUKH 7
7 BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5 1
-, IToBTOpeHume, 06o6meHIfe u 17 2
CUCTeMaTH3aIusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MMapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha PUCYHKE
MJIOCKOCTH, TMApaNIIEbHBIX MPSIMBIX
(OTpe3KoB), cepeInHbI OTPE3Ka

[TonsiTHs: MepeceKkaroumecs MIOCKOCTH,
nepecekarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
MePECEeKAIONINECs MpsiMasi v TUIOCKOCTH;
MO POCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300paskeHre ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

TpeyronsHuku. Buael u cBoiicTBa
TpeyroJibHUKOB. MenuaHna, BeICcOTa,
OucceKkTpuca TpeyroibHUKA.
(ITnanumeTpust)

[IpssMOYTONBHBIN TPEYTONBHUK. .
(ITnanumeTpust)

14

15

Merton cnesioB it MOCTPOSHUS CeUSHUM

Mertopa cieqoB /Uil HOCTPOSHUS CEUEHU.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

16

Merton cnenoB 1uisi TOCTPOCHUS CEUEHHUI.




CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

[Toctpoenue ceveHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MOCTPOEHUS

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTencel‘/’I " 3allUCh HI1aroB
MTOCTPOCHHUS

PaBHOOEIpEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHMIT TPEYTrONBHUK.
(ITnanumetpust)

ITocTpoeHue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUs

IToBTOpenue mnanumerpuu: Teopema o
MIPONOPIMOHANIBHBIX OTpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH

23

Kontponbras pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHoe pacnionoxxeHue npsmbIx B
npoctpancTBe. CKpenBaronmecs




npsimble. [Ipru3Haky ckpeluBarommxcs
npsMbIx. [lapamiensHbie npsiMbIe B
MIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIllel Ha TaHHOU
npsimoi. JlemMMa o nepeceueHun
NapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIETLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

28

29

30

enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3azauu Ha JOKa3aTeNbCTBO U
HCCIIE0BAHUE, CBA3AHHBIE C
PaCIIOJIOKEHUEM MIPSIMBIX B IPOCTPAHCTBE

[ToHsATHA: MapauIeIBHOCTD NIPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaieIbHOCTH IPSIMOH U
IJIOCKOCTH

31

FGOMeTpI/I‘-IGCKI/IC 3aJa4d Ha BBIYHMCIICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C




MapajuieTbHOCTBIO MPSMBIX U INIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapaJJIENBHOIO IPYrou npsmout. Pacuér
OTHOLIEHUI

33

34

35

[TapannenpHas NpoeKuys, IPUMEHEHNE
JUI IOCTPOEHUSI CEUEHM KyOa 1
napauienenumnena. CBoncTa
napajuleJienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'IBHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IUIOCKOCTEH

Teopema o mapaienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIEN
4yepe3 TOUKY, He MPUHAJIEKALLYIO TaHHOU
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CaolicTBa napamienabHbIX MIIOCKOCTEN: O
[IapaJUIEIbHOCTH MPSIMBIX MIEPECEUEHNUS
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEXKY NapasuleIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUN IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU

38

UYeteipéxyronbHuku. [lapamienorpamm,
pom0O, KBaapar, mpsAMOyroibHUK. CBOMCTBA
u npusHaku. [Inomaau. (Ilnanumerpus)




39

Tpaneuus. Buael tpanenuu. [lnomans
tpanenuu. (ITnanumeTpus)

40

41

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienuneaa

Brruncnenue IMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajlieJenuIe e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocTy. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSAMOU U
mockocty. [Ipru3nak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

44

Teopema o CyllIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45

46

[ImockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

47

[lepneHuKyIsp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIsipa U3 TOYKU Ha
IPSAMYIO

48

[lepnienuKynsap U HAKIOHHAS.
[TocTpoenue neprneHauKyspa U3 TOYKU Ha

MPSIMYIO




TeopeMa 0 TpEX NepHeHANKYIIApax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

51 Yron Mexay CKpeIUBAOIIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOMUIBIO MEPIIEHINKYISIPHBIX
IJIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
ITocTpoenue ceuenuii kyba, Ipu3Msl,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii Kyoa, MpU3MBlI,

55 IIPaBWJIBHOM MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUI OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH
CriocoObl OIYCTHTD MEPIICHANKYIISPHI:

60 CUMMETPHSI, CABUT TOUYKHU T10

napajieIbHON MPAMON




61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSTHUM

62

63

64

65

Konrtponsnas padora "B3anmuoe
PacIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YrOa MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA
yriia MExKAy NpsAMbIMHA B MHOT'OT'PAHHHUKAX

66

67

68

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yrIia

[lepnenaukynspusie miockoctu. CBOMCTBA

B3aMMHO MNEPIICHANUKYIIAPHBIX IUIOCKOCTEH

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOKU
[IEpECEUYCHUS IBYX IUIOCKOCTEH
MIEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

[IpssmoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMUS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

70

Teopema o0 nMaroHany MPSMOYTOIHHOTO
napajuieJienuIe/ia U CIeCTBUE U3 Heé

71

CrepeomeTpuuecKre U MPUKIaIHbIE




3aga4u, CBA3aHHBIC CO B3aUMHBIM
PaCIIOJIOKCHHUEM MIPSAMBIX U INIOCKOCTHU

72

73

74

[ToBTOpEeHME: CKpEIIMBAIOIIUECS MTPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenpHbIX IIOCKOCTENH HA
CKPEIIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMHU B
MPOCTHIX CUTYaILIUSIX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beruncnenue paccTosHUNA MEKIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

76

TpéxrpaHHblid yroy, HEpaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yIia

77

78

DneMeHThI ChepHUIeCKON TeOMETPHH:
reo/Ie3nuecKie JMHUN Ha 3eMIie

KontponbHast padora "Yrisl u
paccrosiHus"

79

Cucremaruzanus 3HaHUN "MHOrOrpaHHUK
U €T0 3JIEMEHTHI"

80

[Inpamnpa. Buael nupamun. [IpaBunpHas
nupamuia

81

[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBI.
IIpaBunbHas npusma




[IpssMo¥t napaienenunesn,

82 MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo 1

83 Brimykisie MHOTrorpannuku. Teopema 1
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBunbpHbIe U OTyNIpaBUIbHBIC 1
MHOTOTPaHHUKHU

85 Kontposbnas padota "MHororpaHHuku" 1

86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUTOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1

93 Brrauciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O06o001IeHne 1 cucTeMaTu3alys 3HaHUH 1

99 O06o001IeHne 1 cucTeMaTu3alys 3HaHUH 1

100 HroroBast koHTpobHAS paboTa 1




101

HToroBast KOHTpOJIbHAs paboTa

102

O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUi

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




HOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [ToBTOpenue Temsl "KoopauHarsl BeKTOpa 1
Ha IUIOCKOCTH M B NPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpEeHUE TeMbl "Brrunciaenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMBI "YpaBHEHHE MTPSIMOH, 1
MpoXosiIel yepes 1Be TOUKu"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
8 JInHelHbIE HEPABEHCTBA, JIMHEITHOE 1
IIPOrpaMMUPOBAHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy NPSAMBIMH B MHOI'OTPaHHHKAX
1 AHanuTHYeCKHE METO/Ibl pacuéTa yria 1

MCKAY MJIIOCKOCTAMU B MHOTOT'paHHHUKAX




dopMyia pacCTOSHUASA OT TOYKH 10

12 IJIOCKOCTH B KOOPAMHATAX

13 Haxoxnenue paccTostHui OT TOUYKH 70
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B MPaBUILHON MTUPAMU/IE

15 KonTponbhas padota "Ananuruuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKH

17 CeueHrss MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJTOCKOCTEM

19 [TapannensHble MPSIMBbIC U TITIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUM

91 [TapannensHbIe PSIMBIC U TIFIOCKOCTH: YTJIBI
MEXy CKPEIIUBAOIITUMHUCS MTPSIMBIMU
[lepnenaukynsipHbIEe TPSIMBIE U TNIOCKOCTH:

99 CTaHJapTHBIE TTAPhl IEPIECHANKYISIPHBIX
TIJIOCKOCTEH M MPSAMBIX, CAMMETPHH
MHOTOTPaHHUKOB

23 [lepnenaukynsipHble TPSIMBIE U TNIOCKOCTH:
Teopema O TpeX MepHeHIUKYIIpax

24 [lepnenaukymnsipHble TPSIMbIE U TNIOCKOCTH:

BBIYHUCJICHUSA JJIMH B MHOT'OI'paHHUKAX




25

[ToBTOpEHME: IO MHOTOYTOJILHUKOB,
hopMyIIBI 1S TUTOMIAACH, COOOpaKEeHUS
noxoous

26

HOBTOpeHI/Ie: miomaain MHOT'OYTrOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEHUs
og00uUs

27

28

29

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(hOpMYyIIBI IS TUTOIIACH, COOOpaKEHUS
moo0us

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEeHUs MOA00us

[Tnomaau ceyeHniit MHOTOTPaHHUKOB:
TIOIIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

KonTponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenuesaa

3amaun 00 yABOEGHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

33

CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBLHOTO
napaienenunena

34

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMa IPSIMOYTOJILHOTO
napajuiesienuneaa




35

O0BEM npsAMOI TPU3MBI

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u, CBA3aHHBIC C

36 BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknanuele 3a1a4um, CBsI3aHHbIE C 00BEMOM
MPSAMOU MPU3MBbI
Brruuciienne 06EMOB Tell C TOMOIIBIO

38 omnpeaenéHHoro uarerpana. O0bpém
HAKJIOHHOH MPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

39 omnpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BbEMOB NMUPaMHUJ ¢ OOIIUM YIIIOM

41 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BbEMOB NMUPAMHU/J ¢ OOIIUM YIIJIOM

42 CrepeoMeTpHuyecKre 3aauu, CBSI3aHHBIE C
00BbEMaMH HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpuuecKre 3a7auu, CBSI3aHHBIE C
00BEMaMH TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI

16 [Tpumenenne 06bEMOB. Boruncnenue
paccTosiHUA A0 TIOCKOCTH

47 Konrponsnas padora "O0béM

MHOroOrpaHHuka"




I_II/IJII/IHI[pI/I‘ICCKaSI IMOBCPXHOCTD,

48 oOpa3syromue MUITHHIPHIESCKON
MTOBEPXHOCTHU

49 Munusap. [IpsMoit KpyroBou HUIMHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konunyeckasi noBepXxHOCTb, 00pa3yromiue
KOHMYECKOU nmoBepxHocTu. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
napauieNbHOM MII0OCKOCTH OCHOBAHUS

59 Yceu€nnblii Konyc. M300paxeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeILCTBO U BEIYMCIIEHNUE,
MTOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
IAHIPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
TATUHIPOM

59 Cdepa u map

60 [Tepeceuenne ceps! u mapa ¢ MIOCKOCTHIO.

Kacanue mrapa u cepsr mnockoctsro. Bun u




n300pakeHue mapa

[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdeps! miockoctsto. Bua n
n300pakeHue mapa

62 VYpasuenue chepsl. [Lnomanp chepsl u e
yacTei

63 Cummerpus chepsl u mapa
CrepeomeTrpuyeckue 3aaun Ha

64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBA3aHHBIC
co chepoli U ImapoM, TOCTPOCHUEM UX
CEYECHMU IIOCKOCTBIO
OxpyxHOCTb. LleHTpanbHbIE U BIIMCaHHbIE

65 yrisl. CBONCTBO KacaTeabHOM.
[TpousBeneHne IIMH OTPE3KOB XOP/.
(ITnanumeTpust)

66 BrincanHble TpeyroJbHUKU U
qyeThlpéXxyroapHuKu. (Ilnanumerpus)

67 OnwucaHHbIe TPEYTONIBHUKA U
4yeTbIpEXyroabHuKH. ([Imanumerpus)

68 Paznuanbie KoMOMHAIMY TET BpAIICHUS H
MHOTOTPaHHHKOB

69 3anauu o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

70 3amaun o Teme "Terna u MOBEPXHOCTH
BpamieHus"

71 Konrtponbnas padora "Tena u moBepXHOCTH
BpameHus"

72 O6béM mumuHIpa. Teopema 06 00béMe




IpsAMOro quJInHApa

73

74

Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpeaenénHoro uurerpana. O0bpéM KoHyca

[Tnomaayn 60KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHYyca

75

CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMH/PA, KOHYCa

76

77

78

79

80

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOIA M TTOBEpXHOCTEN Ten"

O06béM m1apa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsl.
CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB II1apa, apoOBOTO
CerMEHTa M IapOBOT0 CEKTOPa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IUTIOIIASIMM [TOBEPXHOCTEH U 00BEMaMu
MOAOOHBIX TEJ

[TooOHBIE TENa B TPOCTPAHCTBE.
N3menenue o6wéma mpu moo0uu.
CrepeoMeTpHuyecKHe 3aJauu, CBI3aHHbIE C
BBIYHCITICHHEM 00BbEMOB Tell U TUIOIIA e
ITOBEPXHOCTEN

KonTponbnas pabota "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Tel"

81

JIBrxenus npoctpancTBa. OTOOpaKeHUS.
JIBrokeHus u paBeHCTBO duryp. O6mme




CBOMCTBA JABUXEHUI

82

83

Bupl nBukeHunil: napauiesbHbIN EPEHOC,
LEHTpaIbHasi CHMMETpPHS, 3epKaibHas
CUMMETpPHUS1, TOBOPOT BOKPYT MPSMOI

[IpeobpazoBanus nomoowus. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha IMPUMCHCHUC
JABUKCHUA

85

86

87

88

Kontponbnas padota "BekTops! B
npocrpaHcrae”

O6o6maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cuctemaru3anus 3HaHuii: "[lapamnensHOCTD
MPSIMBIX U TTOCKOCTEHN B TpocTpaHcTBe"

Ob6o06muaromiee nopropeHue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
nmpocrpaHcTae”

O6o6mmatoniee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10—11 xnaccos,
CUCTEMaTu3alys 3HaHui: "BekTopsl B
npocTpaHcTae”

89

Ob6o61matomiee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaru3anus 3HaHui: "O0bem
MHOroOrpaHHuka"

90

O6o0maromiee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reometpun 10—11 kaccos,




cucrteMaTtu3anys 3Hanuii: "Oobem
MHOTOIpaHHuKa"

Ob6o6maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 knaccos,

o1 cucreMaTtu3aius 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TEN"
O6o06maromee moBTopeHue 11 MOHITHI 1

92 MeToJ10B Kypca reomerpun 10-11 xnaccos,
cuctemMaTtu3anus 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

93 HroroBast koHTpoIbHAs paboTa

94 HToroBast KOHTpOJIBbHAS paboTa

95 [ToBTOpEeHuEe, 06001IeHNE 1

CHCTEMaTH3aINsI 3HAaHUH
Hcropus pasBuTHs CTEpeOMETPUH KaK

96 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HayKHU U €€ pojib B Pa3BUTHUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI

Hcropust pa3BUTHS CTEPEOMETPHH KaK
98 HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3BUTHS CTEPEOMETPHH KaK
99 HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

100 HcTopus pa3BUTHS CTEPEOMETPUM KaK

HAayKH U eé POJIb B pa3BUTHU COBPECMCHHBIX




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPUN KaK
101 HAayKU U €€ pojib B PA3BUTUHU COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUH

HcTopus pa3BUTHS CTEPEOMETPUHN KaK
102 HayKHu U €€ poJIb B PA3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsieMble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeaHero oo1ero oopa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU M CJCACTBUS M3 HHUX NPU PEIICHUU
' TCOMETPUUYECKUX 3aJ1a4
73 OnepupoBaTh MOHATHAMH: MApPAUICIBHOCTh W TEPIEHAUKYISIPHOCTH
' MPSMBIX U TJIOCKOCTEH
74 KrnaccudunupoBaTs B3aMMHOE PACIOJOKEHUE MPSAMBIX W TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JABYIPAaHHBIM YroJl, TpaHU ABYIPAHHOTO YTJIa,
7.5 pebpo IBYrpaHHOIO yIiia, JIMHEWHBIN Yroy ABYTPaHHOTO yIJia, TpaaycHas
Mepa JBYrpaHHOro yria
76 OnepupoBaThb MNOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIT
' MHOTOI'PaHHHK, JJIEMEHTHl MHOTOIPAaHHHUKA, TTPaBUILHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIC BHIbI MHOTOTPAHHUKOB (IMpaMuaa, IMPHU3MA,
' IPSIMOYTOJIBHBIN Mapajienenumnen, Kyo)
KnaccudumupoBaTe  MHOTOTpaHHUKHM,  BBIOMpas ~ OCHOBaHUSA s
7.8 KJacCU(UKalUU (BBIMYKJIbIe U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPaBUIbHBIE
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIC PU3MBI, ITapalIeIICITUTICIB] )
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHIKOB
710 OOBSICHITh TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIONB3YS
) METOJI CIIEJI0B
Ctpoutb ceyeHHS] MHOTOTPAHHHKOB METOJOM  CJEIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYWH MO oOpas3iam
WIK alTOpPUTMaM, TPHUMEHSSI HW3BECTHBIC aHATUTHUYECKHE METOJbI TpHU
7.12 pelIeHnH CTaHIAPTHBIX MaTeMaTHYeCKHX 3aJad Ha  BBIYUCIICHUE
paccTOSHUN MEXIy ABYMS TOYKAMU, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
TUTIOCKOCTH, MEXTY CKPEIINBAOIIUMUCS TIPSIMBIMU
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYMH IO oOpas3iam
WIH alTOpUTMaM, MPHUMEHSsSI HW3BECTHbIC AHATMTUYECKHE METOIbI TP
7.13 pEIIeHNH CTAaHAAPTHBIX MATEeMATUYECKUX 3aJad Ha BBIYHCICHHE YIIIOB

MCKAY CKPCIIHUBAOIIUMHUCA HNPSAMBIMU, MCIKIAY HpHMOﬁ n IINIOCKOCTBIO,
MCXKAY MIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB




Bbraucnsate 00bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3MAa,

7.14 nMpamMuga) ¢ IpuMeHeHHeM (OpPMYII, BBIYHCIATh COOTHOIICHUS MEXKITY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILIEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (UTYPBI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHMOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeACcTaBICHHYIO Ha
yepTexkax U pucyHKax
[IpumensiTb reomeTpuueckre (QakThl IS PEUICHHUS CTEPEOMETPHYECKHX
7.17 3aj1a4, MPEINOoaraloliuX HECKOJbKO IIIaroB pelIeHUs, €ClIH YCIOBHS
MIPUMEHEHHUS 33JIaHbl B IBHOU opMme
718 [IpuMmensATh mOpoCTEMIIME NOPOrPpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
' KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUYECKHX 3a]1a
719 [IpuBOANTE TIPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B HPUPOIE H
' JKU3HH, PACIIO3HABATH MPOSIBIIEHIE 3aKOHOB TEOMETPUH B HCKYCCTBE
[IpuMeHsTh MONydYeHHbIE 3HAHUS HA MPaKTHKE: aHAIW3HPOBATh peabHbIC
CUTYallUu ¥ MPUMEHATh U3yYCHHbIC TIOHATUS B MPOIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu cPopMyITUPOBAHHON MPOOIEMbI, MOAECIUPOBATh pEabHbBIE
7.20 CUTyallul Ha S3bIKE T'€OMETPUHU, HCCIEAO0BATh IMOCTPOCHHBIE MOJEIHU C
UCTIOJIB30BAHUEM T€OMETPUYECKHUX TOHATHH W TEOpEM, ammapara aireOpsl,
pemiatb ~ MpaKTHYECKHE  3aJadd,  CBS3aHHbIE C  HAaXOXKICHUEM
r€OMETPHUECKUX BEITHYNH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeaHero 001ero 00pa3oBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh TOHATHAMH: IFJIMHIPHYECKAs MOBEPXHOCTh, 0Opa3yromue
6.1 [WIMHAPUYECKOW TOBEPXHOCTH, IIMIIMHAP, KOHUYECKass TOBEPXHOCTH,
o0pasyrolre KOHMUECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacno3naBate Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALLICHHS
6.4 KrnaccudumupoBars B3auMHOE pacmiosioKeHHe CPephl U TIOCKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOM, OCHOBaHME ILIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IAPOBOU CEKTOP
6.6 Bbruucnate  00BEMBI M IUIOMIANM  TTOBEPXHOCTEH TN  BpalICHUS,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT
6.7 OnepupoBaTh MOHATHSMH: MHOTOIpDAaHHUK, BIHMCaHHBIH B chepy u




ONHUCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOTPAHHHMK WJIM TEIO
BpallcHus

6.8

6.9

BEIMUCHSTE COOTHOIICHHSI MEXKY TIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEN

N3o6paxarh u3zydyaemble GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (QUIyp: BUI CBEpXY, COOKYy, CHH3Y; CTPOUTh CEUYEHHUS Tel
BpalleHUs

6.11

W3BnekaTb, WHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh WH(GOPMAIHIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (QHUrypax, MpPeJCTaBICHHYIO Ha
YepTeKax U pUCYHKAX

6.12

6.13

[IpumeHsTh reoMeTpudeckre (GaxKThl IS PEUICHHS CTEPEOMETPHUYECKHX
3a/1a4, MPEAIOJIaralolX HECKOJIBKO INAaroB pEIICHUs, €CIU YCIOBUS
MIPUMCHEHHUS 3aJIaHbI B SIBHOU (hopMe

OHCpHpOBaTL MMOHATHEM: BCKTOP B IIPOCTPAHCTBC

6.14

BI)IHOJIH?ITI) I[el\/JICTBI/ISI CIIOKCHU A BCKTOpOB, BbBIYHUTAHUA BeKTOpOB Hu
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0ramaoT

6.15

6.16

6.17

[TpuMeHsTH paBUIIO NapajlieNenuIe a Npy CI0KEeHUH BEKTOPOB

OnepupoBaTb MOHATHSAMHU: JI€KapTOBbl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YroJ
MEXy BEKTOpaMH, CKaJSIPHOE ITPOU3BENECHNE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPBI

Haxoauth cymMy BEKTOpPOB M MNpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEXy BEKTOpaMH, CKaJSIpPHOE IPOU3BEACHUE, PACKIAIbIBATE BEKTOP IO
JIByM HEKOJUIMHEapHBIM BEKTOpam

6.18

6.19

6.20

3aJIaBaTI) IIJIOCKOCTH YPAaBHCHUEM B )IeKapTOBOﬁ CUCTCMEC KOOpANHAT

Penrate HpOCTCfII.HHG TCOMCTPHUICCKUC 3a/la4 HAa IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa

Pemrates 3agaum  Ha J0Ka3aTrCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIIICHUU H
HAaXOXKXIACHUC TCOMCTPHUYCCKUX BCIIMYHUH II0 o6pa3uaM WU ajropurtmam,
MMPpUMCHAA HN3BCCTHBIC METOABI npu pPCHICHUN CTaHJAPTHBIX
MATEMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATH mpocTeMIHe MpPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

6.23

HpI/IBO)II/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTeﬁ B IIpUpOAC U
KN3HU, PACIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHHA HA IMPAKTHUKE. aHAJIM3UPOBATL PCAJIBHLIC

CUTyallU! ¥ NPUMEHATh U3yYEHHBIEC TIOHATHS B IIPOLIECCE NTOUCKA PELICHUS
MaTeMaTHYecKu C(HOPMYIHUPOBAHHOM MPOOIEMBI, MOJICIUPOBATh pPealbHbIE




CUTyallUl Ha SA3BIKC TCOMCTPHUHU, HCCICAOBATH IHOCTPOCHHLIC MOICIHU C
HCII0JIb30BAHUEM I'€COMETPHUIYCCKUX MMOHATHH U TEOPEM, aIlmapara aJIF€6pBI,
peuiaTtb IMPAKTUYCCKUC 3ajJa4u, CBsI3aHHBIC C HaXO0XJCHUEM
rCOMCTPHUYCCKUX BCINYNH



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[Tonatue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECs, NapaJlIesIbHbIE
M CKpewmuBarouecss npsmble. [lapamienpHOCTP MHpsAMBIX U IJIOCKOCTEM B
MPOCTPAHCTBE: TNapajUiebHble NpPsIMbIE B MPOCTPAHCTBE, MNAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IMIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHBIE (UTYPBl Ha IUIOCKOCTH: TETpadap, KyO, mapajuielenumne,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: IEPIEHIUKYISPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MPSAMbIE NApAJIEIbHBIE U MEPIECHIUKYIISAPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH NPAMON U INIOCKOCTH, TEOpEMa O IPSIMOM NEpPIEHIUKYIIIPHOU
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYI'PAHHBIN
yroJl, IMHENHBIA yroja AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 ITJIOCKOCTH, MPOEKIUs (PUTyphl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
ockocTel. Teopema 0 TpEX NMeprneHauKyIIpax

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOIPAHHHUKA, BBINYKIBIE H
HEBBIIIYKJIbIE MHOIOI'PDAaHHMKH, pPa3BEpTKa MHoOrorpaHHuka. Ilpusma: nN-yroibHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
IIOJIHAs ITOBEPXHOCTh Ipu3Mel. [lapamienenumnesn, NpsAMOyroibHbIA Napajienenunes u
ero csorcrBa. [Iupamunaa: N-yrosbHas mUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, NMpPaBUIbHAS U YCEUEHHAs MUpaMHJA.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpAaHHUKU: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IIpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHasg MUPaMUa U IPAaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMU I

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIEMEHTBl ~ CMMMETPUM B  NHUPAMMJAAX, HNapajuielenuneaax, MpPaBHIbHBIX
MHOTOIPAHHHUKAX

7.6

Bbruncnenue »5eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrasl. [lmomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3MbI. [1011aap 60KOBOM MOBEPXHOCTH U




[IOBEPXHOCTU IMPABWIBHOM NMUPAMHUIABI, T€OpPEMa O IUIOLIAAM YCEUYEHHOM NHUPAMMIBIL.
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomerpus

6.1

6.2

6.3

6.4

[unuuapudeckas MOBEPXHOCTh, 00pa3yloue MIJINHAPHYECKOW MOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ ITOBCPXHOCTH. ]_[I/IJII/IH,Hp: OCHOBaHUS W OOKOBas IMOBCPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIA/lb OOKOBOH U IMOJTHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPILKHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIlIMHA, oOpasyromias U OcCh,
IJI0Maas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

Cdepa u map: ueHTp, paauyc, 1uameTp, oMb noBepxHoctu chepsl. Bzanmuoe
pacroyiokeHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib
chepsl

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmHapa u KoHyca

6.5

6.6

6.7

KomOuHaimu Ten BpalleHuss 1 MHOTOIPAaHHUKOB. MHOTOIpaHHUK, ONTMCAHHBIH OKOJIO
cdepsl, chepa, BIUCaHHAsE B MHOTOTPAHHUK, HITH TEJIO BPAIICHHS

[Tonstre 06 o6béMe. OcHOBHBIE CBOHCTBAa 00BEMOB Ten. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO TapajieNienuiesia u cieacTBust u3 He€. O0bEM MMIMHIIpa, KOHYCA.
O06BEM mapa u wiomaas chepsl

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMU MIOBEPXHOCTEH,
00BbEMaMu TOT00HBIX TET

6.8

6.9

6.10

Ceuenust muiIMHApa (MapajUleIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOASIIEE YePE3 BEPLIMHY), CEUSHHsI Iapa

Bektop Ha miockoctd M B npocTpaHCcTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBuiio mapamutenenunena. Pemenue 3aaad, CB3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOPaMH

[IpsmoyronbHast cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkalspHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKAY MPSIMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUN T€OMETPUYECKHX 3a/1a4




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHON MPOrpamMMbl CpeIHEero 001ero
TpeOoBaHUA oOpa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMYJIHpPOBATH W ONEPHUPOBATH TOHATHAMH: ONpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUU;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, YMCHHE OIEPUPOBATH
MOHATHUAMU: MHOXECTBO, IMOAMHOXKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCJIC U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSIMHU:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad Ha TIOCKOCTH, YMEHHUE 3aaBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJIO, pallMOHAJIbHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOJKECTBA HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
pelIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBITIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPOKEHUN CO CTETNEHSIMH M Jiorapudmamu, npeoOpazoBaHus APOOHO-
pallOHAJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpPUpPOBaTh  IOHATUSMHU:
MOCJIEI0BATENbHOCTh, apU(pMeTHUECKass MPOTpeccusi, TeoMeTpudecKas

nporpeccus, OCCKOHEUHO YGBIBaIOLHaH TCOMETPUUCCKAasA MPOIrpeCCus,




YMEHHUE 3a/laBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amMcu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEpPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MOHATUAMH: PpPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTECMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC pCIIATb YPABHCHUA,
HCpPaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHHUA, HEPABCHCTBA, MX CHCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aJiad ¥ 3aaa4 U3 pa3JINIHbIX obnacreit HAayYKH U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKOMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIMS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaxXOAWThb AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATh  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUN (YHKIMHA, HAXOAWUTh YpaBHEHHME KacaTelbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arapara MaTeMaTHYecKOro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pelleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H
(bu3HYecKuX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO

HUHTCrpajia, NpUBOAUTL HNPHUMEPbI MATCMATHYCCKOIO MOACINPOBAHUA C




noMOIIbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKIN,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHEe (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIMH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(QUKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIWYHMHAMU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMH; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue peliaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4M U3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4yH, HUCCIIEN0BATh IIOJYyYEHHOE DCIICHUE U
OLICHMBATh IPABIONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHUE W3BIEKaTh, UHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBIeHHYIO0 B Ta0JIUIIaX, Ha JUarpaMmax, rpadukax,
OTPAKAIOLLYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SBICHUH; NPEACTABIATh
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeN0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; rpadUyeCcKu HCCIeA0BATh COBMECTHBIE
HaOJII0IEHNUS C MOMOIIIBIO JJarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE
coObITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHUS; YMEHHUE BBIUUCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM Ppa(I)I/I‘-IeCKI/IX METOHOB, IMPUMCHSATH
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GOpMyIbI CIOXKEHHSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPAaCHpelesieHHe BEPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUs U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENWYMHBI, (QYHKIHUUA  paclpeAcieHHs U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHUui; YMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN Il PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHWE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX YHUCENl B MPHUPOJHBIX U OOIIESCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COYCTAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  TNPUMEHSTH
KOMOWHATOPHBIC (paKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHe onepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TPEXIPaHHBIN YIroj, CKPEeIUBAIOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXIy INUIOCKOCTSMY,
paccTostHUE OT TOYKM 1O IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIM C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un

YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnen, MOpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHJBI, TPU3MBI, KOHYyca, HWIHHIApPa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIUHAPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHE II1apa, IUIOCKOCTH,

Kacaromasacs C(bCpBI, OUuiInHApa, KOHYCa; YMCHHUC CTPOUTb CCUYCHUC
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MHOTOTpaHHHKa, U300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAMUTH KiaccHupUKanuioo GuUryp Imo
pa3jIMyYHBIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh  TOHSATHSIMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC M IMOAOOHBIC (UTYPHl, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'COMETPHYECKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUMCISITH TEOMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAJh, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
W3YYCHHBIE (OPMYJBI MU METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaJUIeNICIUIeIa, TUPAMUIBI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (I)I/Il"yp

YMmenue ONCpUPOBATH NOHATUAMU: MIPAMOYI'OJIbHAA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHLIﬁ n KOOp,I[I/IHaTHHﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcToOB
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YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIsA pCIICHUA 3ala4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHEC pacClioO3HaBaTb TIIPOABJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPLI MATEMATHUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Hucna u BIYUCICHUS
11 HarypanbHblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel
1.2 Parmonansueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOH, IPOLIEHTHI, OECKOHEYHBIE IEPUOTNIECKHE TPOOH
1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTerneHu. JleiicTBUS ¢ apu(pMETHUECKUMH KOPHIMH HATypalbHOU CTEIICHH
1.4 Crenens ¢ 1enbM nokasaresneM. CTeneHb ¢ paluoHaIbHBIM MT0Ka3aTeneM. CBONCTBA CTENEHU
1.5 Cunyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apDKTAHI'€HC YHCIOBOr0 apryMeHTa
1.6 Jlorapudm uyucna. Jlecaruunbie U HaTypajabHbIE JOrapru(MbI
17 JlelicTBUTENbHBIE YKCTIa. ApU(PMETHUYECKUE OMepaluy ¢ JeHCTBUTENbHBIMU 4HciIaMH. [IpuOnmkEHHBIE BBIUMCIIECHUS, MpaBUiia
' OKpYTJICHUS, TPUKUIKA U OIIEHKA pe3yabTaTa BEIYUCICHHIH
1.8 ITpeoOpa3oBaHue BeIpaKEHUN
1.9 KommiekcHble uncia
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHANbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpuveckne ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMUUECKIE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 WppannoHaibHble HEpAaBEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapUPMHUUECKIE HEPABEHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETpaMu

211 Marpuia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl
3 OyHKIMH U TpadUKH

31 Oyukuus, cnocoObl 3amanus ¢ynkuuu. ['paduk dynknun. B3ammao oOpatHbie QyHkumuu. UETHble W HEUYETHBIE (DYHKIUU.
' Ilepuonuueckue GyHKIUU

3.2 OO6nacte omnpeneneHus U MHOXKecTBO 3HaueHuM ¢ynkuumu. Hymu ¢ynxnuu. [IpomexyTrku 3HakomnoctossHCTBa. IIpomexyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonbiee n HauMeHbllee 3HaueHne (PyHKIMK Ha IPOMEXYTKe

3.3 CrenenHas GyHKLUS C HATYpaJIbHBIM U LEJIbIM IToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if creneHu

3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.5 [TokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U IrpaduKH

3.6 Touku pa3peiBa. AcuMnToThl rpadukoB GyHKIUA. CBOMCTBA QYHKIIUN, HEMTPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH

3.8 Apudmernaeckas u reomeTpuaeckas mporpeccun. @opMyia CII0KHBIX MPOLEHTOB
4 Hadana MmaTemMaTideckoro aHaimsa

4.1 [IpousBonnas ¢pynkiuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHIMA

4 [Ipumenenne Mpou3BOMHOM K HccieqoBaHHIO (YHKIMI Ha MOHOTOHHOCTh M 3KCcTpeMyMbl. Haxoxaenue HauOonbLIero u
' HaMMEHBIIET0 3HaYeHUs1 PYHKLIUU HA OTPe3Ke

4.3 IlepBooOpasnas. Marerpain
S) MHosxecTBa 1 JIOTUKA

5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. J{uarpammsl Ditiepa — Benna




5.2

Jloruka

6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombOunaropuka
7 I'eomerpus
7.1 durypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpaIllEHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Bribepute yueOHbIC MaTEpUATIBI
1. Aranacsan JI.C. u np. 'eometpust. Yueonuk s 10-11 k. M.,

IIpoceenienue, 2016.

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

1. Atanacsan JI.C. u np. 'eometpust. YueOnuk st 10-11 k. M.,
ITpoceemenne, 2016.

2.3uB b.I'. Ilunaktnyeckue marepuansl no reomerpuu st 10-11 xn. M.,
[Ipoceemenne, 2014.

3.3uB B.I'., Meiinep B.M. 3agauu o reomerpun ais 10-11 k. M.,
[Ipoceemenne, 2015.

4. Caaksan C.M., byry30B B.®. U3yuyenune reomerpuu B 10-11 ki1

Mertoanueckue pekoMeHanuu Kk yaeonuky. M., [Ipocsernenue,

IIporpamma mnpunsita pemenuem Ilegarormueckoro cosera Kanerckoro
MOXapHO-cHacaTeIbHOro Kopiryca, mpoToko oT 11.06.2025 Neb



