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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OHUM M3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH W NPEIMETOB T'yMaHUTApHOIO LHKIIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe PU U3yYEHUH 00YyIarOIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH JO0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH
LENOYKH JIOTHUECKUX YTBEPKICHU TP PEILIEHUN T€OMETPUUECKUX 3a]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPraTb TI'MIIOTE3bl HEMOCPEACTBEHHO WCIHOJIB3YIOTCA IpHU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIIOCOOHOCTEN 00YUYaIOIIMUXCS TPU U3YUEHHUH
reOMETpUH, KaK COCTaBjsouled mnpeaMmeTHoll obOmactu «MaremaTtuka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHHS U UCIIOJIb30BaHNUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOAMMBIX JJIs1 YCIEMIHOTO NMPo(eCCHOHANBHOTO 00pa30BaHHUsl, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpPUHM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpPSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO almapara 1o pa3aeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJapTHHIE CIIOCOOBI pElIeHUs 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHUS POJIM AKCHUOMATUKHU MpHU
IPOBEJCHUM PACCYXACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aa4 M 3a7a4 C MPAKTHYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEICTaBICHUs O HEOOXOJUMOCTU  JOKa3aTeNIbCTB  IPH
00OCHOBaHMHU MaTEMATHUUYECKUX YTBEP)KJIECHUHN U POJIM aKCHOMATUKHU B IIPOBEICHUU



JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronMxcsi, M03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAcClo3HABATh MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYalUSX U MPU U3YyUYECHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «I'eoMeTpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YTIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHMI  pacmpenensercs He TOJBbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOil paboueit
MPOrpaMMbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUUYECKUMHU MOHATUSIMH U HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYaloIUXCsl, paclIupss U yriayOosss
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnmoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOneHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIOIIEeH yueOHoro npenMera «MarteMaTHukay;

MNOATOTOBUTH OOYYaIOIIMXCA K TNPOAOIKEHUIO H3YYEHUS MATEMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
[apajulesibHble W CKpeluBarolmyecs npsmble. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NMPSIMOM U IUIOCKOCTU: NEPIEHAUKYJISPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHbBIE YTJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKMCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTrOJIbHBIN IMApAJUIENENUIIE] U €r0 cBoMCTBA. KpaTyaiimme
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpocTtpaHcTBeHHas
teopema [Iudaropa. [lupamuna: N-yronbpHas nupamMujia, NpaBuiIbHas U yCEeUEHHAs
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBHIBHOW MNHPAMUIBL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,
IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U PABUIIBHBIN TeTpasap, Ky0. IlpencraBnenue



O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’3Ap, JOAEKAIP U HKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IJIOLIAAb OCHOBaHU, TeOpeMa 0 OOKOBOM MMOBEPXHOCTH MPSAMOM pu3Msbl. [Inomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW IMHPAMHUJbI, TEOPEMA O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajulelienunesa, CUMMETPUS IPABWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
nUpamMubl.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHUM BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKropamu. CKalsipHOE NPOU3BEJIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsATHSA: IWIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue mnoBepxHocTed. Tema BpauieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocth. Pa3BépTka uunmuapa u konyca. Cummerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMHUIbl U KOHyca. OO0bEM mIapa U 1apoBOTO
CETMEHTA.

KomOuHauuy Ten BpamieHuss U MHororpaHHukoB. IIpu3ma, BmnMcaHHas B
WIMHApP, ONUCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl U mapa ¢
wiockocThlo. Kacanune mapa u chepsl miockocThio. [loHSATHE MHOTOrpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalllCHUS.

[Tnomanp MoBEpXHOCTH LMJIMHJIpA, KOHYyca, MJIOMEAAb chepbl U €€ yacTew.



[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx Quryp. IIpeoOpazoBanue moaoOusi, romoreTus. PemieHue 3amady Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIINHIPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPIIMHY), CCUCHUS I1apa, METOJIbI IOCTPOCHUS
CEUCHMI: METOJl CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXEHHUs. IIpsMoyrosibHas cucrema
KOOpJIUHAT B TpocTpaHcTBe. KoopauHatel BekTopa. PaznmoxkeHune BeKTOpa IO
0azucy. KoopamHaTHO-BEKTOPHBIA METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BMKeHUs] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (UTryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXKCHUN: TapauIelbHBIA IEPEHOC,
LIEHTpaJbHasl CUMMETPHS, 3€pKaJIbHAsA CUMMETPHS, TOBOPOT BOKPYTI IIPSMOI.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCKI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNCKON Tpa)kKIaHCKOW HJIEHTUYHOCTH, YBOKCHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusaX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO OYTyIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIMTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs,, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEPINATh OCO3HAHHBIA BBIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHICCKOW HAMPaBICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
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 cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM NMPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYPOH KaK CpEeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOSKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTUUYECKUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBIOMpaTh Ccrmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB pPEIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

MCIIOJIb30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKU WHCTPYMEHT IMO3HAHUS,



(GopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  IMpoOieMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (popMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIIEI0BaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, HCCICNOBAaHUS, OILIGHUBATh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE IPOILIECCA, A TAKKE BbIABUTATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIAT A€(UUNTHI UHPOPMALMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3IUYHBIX TUIIOB, AHAJIM3UPOBATD,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IUYHbIX BUAOB U (PopM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOHO TO‘IKy 3p€HI/I$I B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AadaBaTb IIOSACHCHHA IIO XOI[y pCIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B XOJI¢ OOCYXJICHHS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACH, HAICICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCIICA0OBaHUA,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aj1a4
MIPE3EHTAIUN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:
COCTaBJISITh IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C



y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

NPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]auH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHIATH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUST PE3YJIbTaTOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEILHOCTD:

MIOHMMATh U HMCHOJIb30BAaTh MPEUMYIIECTBA KOMAHIAHOW U WHIAWBUIYAIBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUJIbI paOOT, I0rOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B O0OmMH TOPOAYKT MO KpUTEpUsIM, CHOPMYIUPOBAHHBIM y4YaCTHUKaAMU
B3aMOJIEUCTBHS.

HPEIMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHATUAMH CTEPEOMETPUU TIpU
pELICHNH 33a4 U IPOBEJACHUHM MATEMATHUYECKUX PACCYKIECHUM;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU U CIICJCTBUS U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXKIY MNPSAMBIMM B IPOCTPAHCTBE, MEXAY MPSIMOW U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);



e KJIacCU(PUIUMPOBATH  MHOTOTPAaHHUKH, BBIOMpass  OCHOBAaHWUS IS
KJ1accuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPATIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHUE (QUTYP HA TNIOCKOCTh, BHITOIHATH H300paskeHus Guryp Ha
MJI0CKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TPUMEHEHUuEM HOopMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETpPHS B MPOCTPAHCTBE, LIEHTP,
OCbh M IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMM;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
Hax0X/ICHUE T€OMETPUYECKUX BETUYNH, TPUMEHSISI U3BECTHBIC METOIbI ITPU
pELICEHUH MAaTEMAaTHUYEeCKUX 3a7ad MOBBIIIEHHOTO M BBICOKOIO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexKax U pUCYHKaX;

e TMPUMEHSATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh HU3Y4YCHHBIC MOHSATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4eckKH  c(opMynnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pemarb MpakTUYECKHUe 3aJadd,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATh MOHSTHUSIMH, CBSI3AHHBIMU C UUIMHAPUYECKOMH,
KOHUYECKOM U chepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTYYEHUS;



OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UWIUHApP, KOHYC, cdepa U 1Iap) U
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOIOKeHNEe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHUS,
TEOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOpMyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHONICHHSI MEXAY TUIONIAISIMH TTOBEPXHOCTEH U 00BEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAICHUS;

W3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (QUrypax, TMpEeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BEITIOJTHATH OTEpaIiiy HaJl BEKTOPAMH,

3aJ1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
periaTh rTeOMETPUYECKHE 3a/1a41 Ha BEIYMCIICHUE YTII0B MKy TIPSIMBIMHU U
MJIOCKOCTSIMH, BBIUYMCIICHUE PACCTOSHUM OT TOYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IHIUHIpPA
(mapayuieTbHO U MEPHEHIUKYJISIPHO OCH), CEUCHHS KOHYca (MapayliebHbIe
OCHOBAHHMIO ¥ TIPOXOIAIIUE YepPEe3 BEPIITUHY), CEUCHUS T1apa;
WCIIOJIP30BAaTh METOJbI TIOCTPOCHUSI CEUEHUW: METON CJICIOB, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHUS;



OPUMEHSATh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaraloluX HECKOJbKO IIaroB pEeHIeHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemiarh 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHUA |
HAXO0KJEHUE T€OMETPUYECKUX BEIHYNH;

NPUMEHSTh MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

IPUMEHSATH IMOJTYyYEHHbIE 3HAHUSI HA TPAKTUKE: CPAaBHUBATh, aHAIIU3UPOBATh
U OLICHUBATh pEAJIbHBIE CUTYallMH, MPUMEHATh H3YYEHHBIE MOHATHS,
TEOpEMBbI, CBOMCTBA B TMPOIECCE IOUCKA PEHIeHUs MaTeMaTH4YeCKU
c(OpMyJIMPOBAHHON MPOOJIEMBI, MOJIEIMPOBATh PEAIbHBIE CUTyallMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
F€OMETPUYECKHX TOHATUA M TEOopeM, ammapata anreOpbl, peuaTh
NPaKTUYECKUE 3aJ1ayd, CBSI3aHHBIE C HAaXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEIINYWH;

UMETh NPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS I'E€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbnbie  TIpaxrieckne (uudpossbie)
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypes
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8
IIPOCTPAHCTBE
4 HepneHnmfynapHOCTL PSIMBIX U o5
IJIOCKOCTEH B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTops! B IpOCTpaHCTBE 12
5 HOBTOPGHHG, 0000111eHNE U CHCTEMATH3 AU 5 2
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaunmMeHoBaHue pa3jesioB H TeM udpoBkie
Ne ni/n EpOrPAMMEI pa Beero Konrpoabubie  IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
1 AHanuTHueckasi FreOMeTpHsi 15 1
5 [ToBTOpEHwUE, O606H.[€HIE€ u 15 1
CHCTEMATH3alMs 3HAHUI
3 O06bEM MHOTOTpaHHHKA 17 1
4 Temna BpamieHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 06061HCHIiIe u 17 5
cucTeMaTu3alys 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBuiia U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
PSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

[ToHATHS cTepeomMeTpun: TOUYKA, IIpsAMasd,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHbBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
IJIOCKOCTH, MapaijIeNIbHbIX MPSIMBIX
(0Tpe3KoB), cepeAMHBI OTPE3Ka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[MousTHS: IEepeceKaroInecs MI0CKOCTH,
NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

[MousTHS: IepeceKaroInecs MIOCKOCTH,
MIEPECEKAIOIIUECS MPSMasi U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

MHororpaHHuKH, U300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHU U IICPBLIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC




ciencTBus u3 HUX. CriocoObl 3a1aHUs
IPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NpsSMbIX U IUIOCKOCTEN

10

11

N300paxkenue ceueHuit nupamuibl, Kyoa
U TIPU3MBI, KOTOPBIC TPOXOAT YepPe3 X
pé€bpa. M3o0pakeHue nepecedecHus
MOJTYYCHHBIX TIOCKOCTEH.
PackpaimBanue MOCTPOCHHBIX CEUCHHUI
pa3HBIMU [IBETAMH

N300pakeHre ceueHuit mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
p€opa. M3o0pakeHne nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanye moCTPOCHHBIX CCUCHHM
Pa3HBIMH [IBETAMHU

12

13

14

15

16

N306paxkenue ceuenuit nupamuibl, Kyoa
U TIPU3MBI, KOTOPbIE IPOXOAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU LIBETaMH

N306paxkenue ceueHuit nupamuibl, kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU 1IBETaMHU

Merton caenoB ajis MMOCTPOCHUA CeuYeHUI

MerTon cie0B [UIsl IOCTPOEHUS CEUEHUH.
CBoiicTBa IEPECEUYECHNUN MTPSIMBIX U
IIJIOCKOCTEMN

Mertoa cieoB Uil HOCTPOSHUS CEUSHHI.
CaolicTBa nepece4eHnil MpsIMbIX U




IJIOCKOCTEN

17

18

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh 1IArOB
MIOCTPOEHUS

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEepPTEKEW U 3alUCh 111aroB
MOCTPOCHHSI

19

20

[TocTpoenue ceuenuii B nupamuie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 1IArOB
MOCTPOEHUS

[TocTpoeHue ceueHnit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh I1aroB
HOCTPOCHHUSI

21

22

[ToBTOopenue mianumeTpun: Teopema o
IPONOPLUUOHANIBHBIX 0oTpe3kax. [logoOue
TPEYroJbHUKOB

[ToBTOpenue muanumerpuun: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUHU

23

24

25

KontponbHas padota "AKCHOMBI
|y p
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsiMbIxX B
npoctpaHcTBe. CKpeluBaroIuecs
npsimble. [Ipru3Haky cKkpemuBarommxcs
npsimbix. [lapanenbHble npsiMbie B
IIPOCTPAHCTBE

Teopema 0 CylIECTBOBAaHUH U
€AMHCTBEHHOCTH MPSMOI1 MapaiieIbHON




26

27

JTAHHOM IIPSIMOM, NIPOXOAIIECH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKaIEH Ha
JJAHHOM IpsIMOM. JIeMMa 0 niepeceueHnn
NapAJUIEIBHBIX MPAMBIX IIJIOCKOCTBIO

[TapannensHOCTh Tpex NpsiMbIX. Teopema
0 TPEX MapajIeNbHBIX IPAMBIX. Teopema
0 CKPEIIMBAOLIUXCS TPSIMBIX

[TapamnensHOE MPOESKTHPOBAHHE.
OCHOBHBIE CBOMCTBA apaJLJICITLHOTO
npoektupoBanus. 300paxkeHne pa3HbIX
buryp B mapayuieaIbHON MPOCKINN

28

LlenTpanbHasa npoekuus. Yrou ¢
COHANpPaBJICHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSMBIMU

29

30

3amayu Ha JOKA3aTeIbLCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
paCHOHO)I(eHI/ICM Hp?[MI:IX B
MIPOCTPAHCTBE

[TonATHS: mapamIeIbHOCTD NPSAMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUICIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napauIeIbHOCTU IPSIMON U
IUIOCKOCTH

31

32

FGOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYHMCIICHUC
" 10Ka3aTcCJIbCTBO, CBA3aHHBIC C
NnapajiCJIbHOCTBIO MMPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC

ITocTpoenue ceueHus, MPOXOAAIIETO
yepe3 JaHHYIO IPSIMYIO Ha 4epTexXe U
[apajuIeIbHOTO APYrou npsamMoit. Pacuér
OTHOILLIEHUN

33

[TapannensHas npoeKkuusi, IPUMEHEHHE
JUTSI TIOCTPOCHHUSI CEUSHUH Ky0a u




34

napayuienenunena. CBoucTaa
napajuieNienune1a i Mpu3Mbl

[TapannensHble 1ockocTu. [Ipu3naku
NapaJuIeJIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 napaieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MIPOXOJIALLIEH Yepe3 TOUKY, HE
MIPUHAJICKALYIO TAHHOU INTIOCKOCTH U
CIIEJICTBHUS U3 HEE

36

37

38

39

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
HapajieIbHOCTH NMPSAMBIX [I€PECeUEeHUs
IIPU [IEPECEUEHUH JIBYX MapaljIesIbHbIX
MJIOCKOCTEH TpeThei

CBolicTBa napauiesIbHbIX IJTIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKTFOYEHHBIX MEXKY MapaieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMsI ITapaJJIeIbHBIMU TJI0CKOCTSIMU

[ToBTopenue: Teopema [ludaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
NPSIMOYTOJIBHOI'O TPEYTOJIbHUKA

40

41

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napajuieJenuneia

Brruucnenue yiMH OTpE3KOB B KyOe U
IPSAMOYTOJIBHOM Napajuleenumnesie

42

43

[lepneHaUKyISIPHOCTD MIPSAMOM U
mockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTH IPSIMOM 1
IIJIOCKOCTH

[lepneHaUKyISIPHOCTD MIPSAMOM U
mockocty. [Ipusnak




44

NEPIEHIUKYIISIPHOCTH IIPSIMOMN U
IIJIOCKOCTH

Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAILEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPICHINKYJISIPHOMN K INIOCKOCTH

45

46

[IimockocTH U NepHeHIUKYJIIPHbIE UM
IPsIMBbIE B MHOTOI'PaHHHUKAX

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMPpAMBbIC B MHOI'OI'paHHUKAX

47

[lepnieHauKyIsAp ¥ HAKIOHHASL.
ITocTpoeHue nepneHauKyIIspa u3 TOYKU

Ha IPSIMYIO

48

49

[lepneHaAuKyIsIp ¥ HAKJIOHHASA.
[TocTpoenue neprneHIuKynsapa U3 TOYKU
Ha IPSIMYIO

Teopema o TpEX nepHeHAUKYIApax
(mpsimast U oOpatHas)

50

51

Teopema o Tp€x nmepneHIUKYISIpax
(mpsimast u oOpaTHast)

VYron Mexy CKpelBaroIuMucs
PSMBIMH

52

[Tonck neprneHInKyIsapHBIX MPSAMBIX €
MTOMOIIBIO NIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

54

55

OpTOFOHaJ'ILHOC IMPOCKTUPOBAHUC

[Toctpoenue ceuenuii kyba, mpU3MBbI,
MPaBUJIbHOM MUPaMU/IBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
[Toctpoenue ceuenuii kyba, mpuU3Msbl,
MPAaBUJIbHOM MUPaMU/IBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCUTEJIBHO II0cKoCTH. [ImockocTu
CUMMETPUI B MHOTOTpaHHHUKAX

57

58

[Ipu3Hak nepnesauKyJISpHOCTH IIPSIMOM
Y TUIOCKOCTH KAaK CJIEZICTBUE CUMMETPHH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
pacCTOSTHUM OT TOYKHU JI0 IIIOCKOCTH

59

60

61

62

63

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSIHUM OT TOYKHU J0 IUNIOCKOCTH

CnocoObl ONyCTUTH NEPIICHANKYISPHIL:
CUMMETpPHUSsI, CABUT TOYKH I10
napasuieibHON IpsMOi

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

KoHTtposbHast pabora "B3auMHoe
pacIoyIoKEeHNE MPSIMBIX U TJIOCKOCTEH B
npocTpaHcTse"

IToBTOpEHME: Yroa MEXAY IIPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKPELIUBAIOIIMMUCS IIPIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpuueckre METO bl BHIYUCICHUS
yri1a MeXy IPSIMbIMH B
MHOTOTpaHHHKaX

66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOTO yrja

67

[TeprieHAMKYASIPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMHO MEPIIEHIUKYISPHBIX
IJIOCKOCTEN




68

69

70

[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMoi
IIEPECEUCHUS IBYX IIIOCKOCTEN
NEPIEeHIUKYISIPHBIX TPEThEel MIOCKOCTH
[IpssMOyTOJIBHBIN MTapauieenumne; Kyo;
M3MEPEHMS], CBOMCTBA NPSIMOYIOJIBLHOTO
napasuiesenumneia

TeopeMa O AuaroHajiv npsaMOyroJIibHOTO
napaujiejenuincaa u CacaCcTBUC U3 Heé

71

CrepeomMeTpuuecKue U IPUKIIaIHbIC
3aJlauu, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEeHUE: CKpeNUBaAIOIKECS
IpsIMbIE, TApaAJIENIbHbBIE TNIOCKOCTH B
CTaHJAPTHBIX MHOT'OI'PaAHHHKAX

73

[Tapa napasienbHbIX IVIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEXY CKPELUBAIOLIUMUCS IIPSMBIMU B
IIPOCTHIX CUTYaLUsAX

74

75

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCTodAHHUC OT pr[MOfI J0 IIIIOCKOCTH

Brrurciienue paccTosHUN MEXIY
CKPEIIMBAIOIIUMHUCS TPSMBIMH C
MIOMOUIBIO NIEPIIEHANUKYIIIPHOU
IUIOCKOCTH

76

77

TpéxrpaHHslil yroi, HEpaBeHCTBa IS
TpPEXIpaHHbIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yria

DneMeHTHI chepUIecKoil TeOMETPUH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padota "Yrisl u




paccrosiHus"

CucreMarusaius 3HaHUH

79 " " 1
MHOTOrpaHHHK M €r0 JIEMEHTBI

80 [Tupamuaa. Bunel nupamua. [IpaBunbsHas 1
UpaMuia

81 [Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI. 1
[TpaBmiibHAS TpU3Ma

82 [Ipsamoii napauienenunes, 1
MIPSIMOYTOJIBHBIN TapajlIeeuIe]], Kyo

83 Brimykiible MHOTOTpanHuKH. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHHUKH. Teopema

84 Oitnepa. [IpaBuiabHbIC U 1
MOJTYTIPaBUIILHBIC MHOTOTDAHHUKHU

85 KonTtposnpHast pabota "MHororpaHHUKH" 1

86 [TonsiTHE BEeKTOpA HA IJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3HocTh BekTOpOB 1

89 [TpaBwiio mapamienenurena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxxenne Bektopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIEKAUTUX B OJTHON 1
IIJIOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

93 Brrurcnenue yriia Mex1y BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3aa4un ¢ BEKTOPAMH 1

95 [Tpocreiimme 3aaun ¢ BEKTOPAMH 1

96 [Tpocreiimme 3aaun ¢ BEKTOPAMH 1

97 [Tpocreiimme 3aaun ¢ BEKTOpAMH 1




98 O0001IeHNe U CUCTEMAaTH3aIUs 3HAHHUI 1
99 O06001IeHre U CUCTEMAaTH3aIUs 3HAHHUIA 1
100 Wroroast KOHTpOJIbHAS paboTa 1
101 Hrorosast KOHTpoOJIbHAS paboTa 1
102 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KIIACC

KosauuyectBo 4yacos DJIEeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoxa Konrpoabubie  IIpakTuueckue
n/n yp Bcero e p pﬁ u3ydyeHusi  oOpa3oBaTeJIbHbIE
a0oThI adoThI
paoo paoo pecypcsbl
[ToBTOpenue tems! "KoopauHarst
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npoctpaHcTae"”
5 [ToBTOpenue tems! "CkansipHoe 1
MIPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MEXJly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHHE NIPAMOI, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEeHHE MJI0CKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npou3sBeieHue 1
5 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IpOrpaMMHUpPOBaHUE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHUE
10 AHaTMTUYECKHE METOJIBI pacyéTa yria 1
MEXAY NPSIMBIMU B MHOTOTPaHHUKAX
11 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEX1y INIOCKOCTSIMU B MHOTOTpPaHHUKAaX
12 ®opMyna pacCTOSSHUSA OT TOYKH JI0 1
IJIOCKOCTH B KOOpJIMHATaX
13 HaxoxaeHue paccTosiHUM OT TOUKH /10 1

TUIOCKOCTH B KyOe




14

15

Haxoaenue paccTosHUM OT TOYKHU 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE
KoHnTtpoinbHas pabota "AHamuTuyeckas
reoMerpust”

16

17

CeueHust MHOIOIPaHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU
CedeHuss MHOTOIPaHHUKOB: METOJ
CJIEZIOB

18

CeueHust MHOTOTPAaHHUKOB:
CTaHJApTHBIE INIOCKOCTH, IIEPECEUCHUS
IPSIMBIX U IIJIOCKOCTEN

19

HapanﬂeanLIe IMPAMBIC U IIJIOCKOCTH:
napaajiCJIbHbIC CCUCHUS

20

21

22

[TapannenpHble NPAMBIE U TUIOCKOCTH:
pacy€T OTHOIICHUI

[TapajuienpHble NPAMBIE U IIJIOCKOCTH:
YTJIbI MEXK1Y CKPELIMBAIOIIUMHUCS
IPSAMBIMU

[TepnieniuKyNsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJApTHBIE Maphbl
NEPIEHIUKYIISPHBIX TNIOCKOCTEN U
IPSIMBIX, CHMMETPHUH MHOTOTPaHHUKOB

23

[IepnieHauKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: TEOpEMA O TpeX
NEePIEHANKYIIPAX

24

25

26

[leprienaAuKynApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOT'OI'paHHHKaX

[ToBTOpeHue: muomaau
MHOTOYTOJTEHUKOB, ()OPMYJIBI JIS
IomIaen, cooopakeHus moao0us

HOBTOpCHI/ICZ IJ1omagun




27

28

29

30

31

32

MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100MsI

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJIS
TJI0IAJIEH, COOOpaKEHUS IO 100U

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsI

[Tnomanu ceyeHuit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUS 1O 100MsT
KoHntposnbnas padora "IloBTopeHue:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

O61ém Tena. OOBeM MPSIMOYTOIBLHOTO
napasuiesienumnena

3anaun 06 yaBoeHUU Kyba, o
KBaJIpaType Ky0a; O TPHCEKITHH yTiia

33

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napaiesenuea

34

HpI/IKJ'IaI[HI)Ie 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMa npsAMOYT'OJIbHOT'O
napaujicjicnmincaa

35

O0bEM IPsIMO TPU3MBI

36

37

CrepeoMeTpuueckue 3aJau, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
IIPU3MBI

[IpuxagHblie 3a1a4u, CBSI3aHHbIE C
00BEMOM MPSIMON TPU3MBI

38

Borunicnenue 00bEMOB TEN ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM




HAKJIOHHOM NPU3MBI

39

Brruucnenue 00bEMOB TeN ¢ MOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
MpaMU/IbI

40

®opmyna 00bEMa MUPaAMHIBL.
OtHomeHne 00bEeMOB MTUPAMH/ C
00LIMM YIJIOM

41

®opmyna 00bEMa MUPaAMHIBL.
OtHomeHne 00bEeMOB IMTUPAMH]T C
00LINM YIJIOM

42

43

44

45

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
¢ 00bEMaMH HAKJIOHHOW TIPU3MBI

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHbIC
¢ 00bEMaMH MUPaMHUIBI

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI

Ten", cBsI3aHHbBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

[Tpuxnanueie 3ana4n o Teme "OOBbEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMUIBI

46

47

[Ipumenenne 06bEMOB. Borunicienue
paccTosiHUSA A0 IUNIOCKOCTH
Konrponbnas padora "O6béM
MHOTOTrpaHHHKA"

48

49

[MunuHpryeckas MOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MIOBEPXHOCTHU

Mumuaap. IIpsamoi KpyroBou HUIUHAP.
[Tmoniaar MOBEPXHOCTH MWIJIMHIPA

50

51

KoHnueckasi moBepXHOCTh, 00pa3yroIme
KOHUYecKol moBepxHocTu. KoHyc

Ceuenne KoHyca IJIOCKOCTHIO,
HapauIeIbHON TIIOCKOCTH OCHOBAHUS




52

53

Yceuénnslii konyc. M3o0paxenue
KOHYCOB H YCEYEHHBIX KOHYCOB

[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54

55

[Tnomans 60KOBOI MOBEPXHOCTH U
HIOJIHOM ITOBEPXHOCTH KOHYCa

CrepeoMeTpuueckue 3aJauu Ha
JI0OKA3aTelIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUCHUHN IIMIUHIPA,
KOHYyca

56

57

58

CrepeomeTpuuecKue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYca

HpI/IKJIa)IHbIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM
HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
OUIMHAPOM

59

Cdepa u map

60

[epeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u chepbl
TUTOCKOCTBI0. Bt 1 m300pakeHue mapa

61

[epeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u chepbl
TUTOCKOCTBI0. B 1 m300pakeHue mapa

62

VYpasuenue chepsl. [Inomans chepst u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeomMeTprUYEeCKHE 3a/1a4l HA
JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U 1IapoM,
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCTHIO




65

66

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

[puknaaHbie 3a1a491, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYNKHOCTH HA
IJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC TOA00US

68

69

Paznuannie KOM6I/IHaIII/II/I TCJI BpalllICHUA
W MHOI'OI'paHHUKOB

3agauu o Teme "Tena U MOBEpXHOCTH
BparnieHus"

70

3agauu o Teme "Tena U MOBEpXHOCTH
BparnieHus"

71

72

KontponpsHas padora "Tena u
MOBEPXHOCTHU BparieHus"

O6wém nununapa. Teopema 06 00bEME
IpSMOTO MJIMHIPA

73

Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
KOHYyca

74

75

ITmomamy OOKOBOI U ITOJIHOK
MOBEPXHOCTH KOHYCa
CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC

C BBIYUCIICHHEM 00BEMOB IIMIUHAPA,
KOHyca

76

77

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Y TUIOIIAIU TIOBEPXHOCTEN Ten"

OO6BEM 1mapa 1 I1apoOBOT0 CEKTOPA.
Teopema 06 06BEme mrapa. [1nomans
cdepbl. CTepeoMeTprUueCKUe 3a/1a4H,




CBsA3aHHBIC C BBIYUCIICHUEM OG’béMOB
rapa, IapoBOro CerMeHTa U MIapoBOro
CeKTopa

78

[Ipuknanueie 3apaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
wiomaneio ceprr. COOTHOIICHUS
MEX1y IUIOIIASIMU TIOBEPXHOCTEN U
00BEMamMu MOJJOOHBIX Tell

79

[TomoGHBIE TENa B IPOCTPAHCTRE.
N3menenne o0bEMa Mpu o 1001 u.
CrepeomeTpuiecKue 3a/1auu, CBI3aHHbIC
C BBIYHCIICHUEM 00BbEMOB TEIN U
IJIOMIAJEH TOBEPXHOCTEN

80

81

82

83

KonTtponbnas padora "[1nommanu
HOBEPXHOCTU U 00BEMBI KPYyTJIbIX Tet"

JIBIKEHUS IPOCTPAHCTBA.
OrobOpaxxenus. [IBUxKeHUs U PaBEHCTBO
¢uryp. OGimue cBOiCTBa IBUKEHUH

Buae! nBukeHMil: napamieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPHUS,
3epKaJibHasi CAMMETPHS, TOBOPOT
BOKPYT IIPSIMOU

[TpeoOpazoBanus nmonobus. [psmas u
cthepa Diinepa

84

85

I'eomerpuueckue 3agaun Ha
IPUMEHEHHE JBUKCHHUS
KonTtponbHas pabora "Bekrops! B
npocTpaHcTBe"

86

O6o06matomee moTopenue 11 moHsTHIt
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlns 3HAHWI1:
"ITapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"




87

88

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3allus 3HAHMI:
"BekTopsl B npocTpaHcTse"

O6o6matomee moropenue 11 monsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"BekTopsl B npocTpaHcTBe"

89

90

Ob6o6maromee mosropenne 11 moHsTHit
U METoJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O0beM MHOTOTpaHHUKA"

O6o6matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIMs 3SHAHUMN:
"O0beM MHOTrOrpaHHuka"

91

92

93
94

95

Ob6o6maromee mosropenue 11 moHsTit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpPYIJIbIX Ted"

Ob6o6maromee noropenue 11 nonsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpPYIJIbIX Ted"

Wroroas KOHTpoJbHAS paboTa
Wroroas KOHTpoJbHAS paboTa
[ToBTOpeHnue, 06001IeHNE U
cUCTeMaTh3anus 3HaHUI

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U




KOMITBIOTCPHBIX TEXHOIOT I

97

98

Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

101

Hcropust pa3BUTHSA CTEPEOMETPUU KaK
HAyKU U €€ poilb B pa3BUTHU
COBPEMEHHBIX HWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Ucropus pa3BuTus CTepeOMETpUH Kak
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
T IIpoBepsiemble HpeMeTHbIe Pe3y.IbTATELI 0CBOEHUS 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHus
pe3yJabTara
7 ['eomeTpus
7.1 OnepupoBaTh MOHATUSAMH: TOUKA, MPsIMasi, IIIOCKOCTh
79 [TpuMeHATh aKCHMOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX NP PEIIEHUU
reOMETPHUECKUX 33124
73 OnepupoBaTtb NOHATUAMU: Mapajlie/bHOCTs U HEPICHUKYIAPHOCTS
NPSIMBIX U IJIOCKOCTEH
74 KnaccugumupoBars B3auMHOE pacIlioioKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE
OnepupoBaTb NMOHATUAMU: ABYI'PAHHBIN YroJ, TpaHH JIByTPaHHOIrO yrija,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIJia, rpajlycHast
Mepa JIBYTPaHHOI'o yria
76 OnepupoBaTh MOHATUSAMH: MHOTOIPaHHUK, BLIHYKHBIIZV U HEBBITYKJIBINA
MHOTOTPaHHHK, SJIEMEHTHI MHOTOTPAHHUKA, TIPaBIIIbHBI MHOTOI'PaHHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TMHpaMuia, MpH3Ma,
' IPSIMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupummpoBarh  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIA
78 KkiJaccupukanuy  (BBIMYKJIbIE W HEBBINYKJIblE  MHOTOI'DAaHHHKH,
NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE W  HAKJIOHHBIE TIPU3MBI,
napauJiesIenue 1)
79 OnepupoBaTb MOHATHSMMU: ceKyIas IJIOCKOCTB, CeueHue
MHOTOTPaHHHKOB
710 OOBSACHATH  TPUHIMIBI  TIOCTPOCHHUS  CEYCHWH  MHOTOTPAHHUKOB,
UCTIOJIBb3Ysl METOJI CJIEIOB
CtpouTh ce4eHUss MHOTOIPAaHHMKOB METOAOM CJIE/IOB, BBIIOJIHSITH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 33124 Ha HaxOXJI€HHE T€OMETPHUECKUX BEIMYUH MO 0Opasnam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIE AHAJTUTUYCCKHE METOJIBI IPH
7.12 pelIeHUH CTaHAAPTHBIX MaTeMaTH4YecKHX 3a/ad Ha BBIYHCICHHE
pPacCTOSTHUN MEXIy JBYMSI TOYKaMH, OT TOYKH JIO0 TPSMOU, OT TOYKHJIO
TUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIUMUCS MPSMBIMU
Pemate 3a1aun Ha Hax0XJI€HUE F€OMETPUUECKUX BEIMUYUH IO 0Opasam
WIA aJrOpUTMaM, NPUMEHSS W3BECTHHIC AHAJUTUYECKHE METOJIbI IPH
7.13 PEIICHUN CTaHIAPTHBIX MAaTEMAaTHYECKUX 3a/lad Ha BBIYHMCICHUE YTJIOB
MEXy CKPEIIMBAIOMIUMUCS TPSAMBIMU, MEXKIY MPSIMOH M IIOCKOCTHIO,
MEX]y IUIOCKOCTSIMH, IBYIPAHHBIX YIJIOB
714 Bbruucnate 00BEMBI M IUIOIAAM IOBEPXHOCTEH MHOTOIPAaHHHKOB

(mpu3ma, nmupamMua) ¢ MpUMEHEHHEeM (OPMYJI, BEIYUCIATH COOTHOIICHUS




MEXIY IUIOIIAISIMA MTOBEPXHOCTEN, o0BEMamMu MOA00HBIX
MHOT'OIPAaHHUKOB

OHepI/IpOBaTB IOHATHUAMU. CUMMETPHA B IPOCTPAHCTBE, LICHTP, OChb U

715 IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (UTYPHI
W3Brekatb, mpeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HHPOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
YepTekax U pUCYHKAX
[TpumensiTh reomeTpudeckue (HakThl IJI PEIICHUS CTEPEOMETPUUCCKUX
7.17 3a/1a4, MPEIOaraiuX HECKOJIbKO IIaroB pPEIICHHS, €CIH YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B SBHOU (hopMme
718 [IpuMmensATh mpocTeWlne MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPHUUECKHX 33124
719 [TpuBOIUTE MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE H
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTh MOTy4YeHHbIC 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh PealibHbIC
CUTYaIlU{ ¥ IPUMECHSATh U3y4EHHBIC TIOHSATHUS B IPOLIECCE MMOMCKA PEIICHHUS
MaTeMaTHuecku  cHOpPMYIMpPOBAaHHOW  MpOOJIEeMBbI,  MOJEIHUPOBATH
7.20 peasbHBIC CUTYallMd HA S3bIKE T'€OMETPHUH, HCCIICOBATh MOCTPOCHHBIC
MOJICIIH C UCIIOJIb30BAaHUEM I'eOMETPHUCCKUX TTOHITHI U TEOpPeM, armapara
anreOphl, pemaTh MPAKTUYCCKHE 3aa4d, CBS3aHHBIC C HaXOXKICHHCM
TCOMETPUUYCCKUX BEITUIMH
11 KJIACC
Kon .
L T IIpoBepsiembie HPEIIMCTHLIC pe3yJIbTAThl 0CBOEHHSI OCHOBHOIA
0o0pa3oBaTeIbHOI MPOrpaMMBbl CPeIHEro 001ero oopa3oBaHusA
pe3yJjbTara
6 I'eomertpus
OnepupoBaTh MOHATUSMU: IMIHHIPUYECKAs MOBEPXHOCTh, 00pa3yrolne
6.1 [IWIHHJIPAYECKON TTOBEPXHOCTH, IWJIMHAP, KOHWYECKAas IMOBEPXHOCTD,
' oOpa3yromme KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHSI TEJ BPALICHHS
6.4 KrnaccudumupoBats B3auMHOE pacmtosiokKeHHE CPephl U MITOCKOCTH
OnepupoBaTh NOHATHSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTA CETMEHTa, IIapOBOW CJIOW, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA
[IIAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
6.6 Bbrancnsate 00BbEMBI M MIIOIIAAM TMOBEPXHOCTEW TN BpaIICHUS,
' T€OMETPUUYECKHUX TEJI C MPUMEHEHHEM (hOPMYIT
OnepupoBaTh TOHATHSMHU: MHOTOTPAaHHUK, BIHCAaHHBIM B cdepy Hu
6.7 ONHUCAHHBIN 0KOJIO cepsl, chepa, BNUcaHHAsS B MHOTOTPAHHUK WUJIH TEJIO
BpaIeHus
6.8 BBIYUCIISITE COOTHOIIIEHUS MEXKTY TUTOIIAASIMHU MTOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX Tell
6.9 N300paxaTth u3ydaembie (PUTYpBI OT PYKH U C MPUMEHEHUEM TMPOCTHIX




YEepTEKHBIX HHCTPYMEHTOB

6.10

BbIONHATE (BBIHOCHBIE) IUIOCKUME YEPTEXU W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (uryp: BHI CBepXy, COOKY, CHHU3Y; CTPOUTH CEUYEHHsS Tell
BpallleHus

6.11

W3BnekaTb, MHTEPIPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaxX

6.12

[TpumeHsaTH TeoMeTpuvecKkrue (akKThl IS PEHICHUS CTEPEOMETPHUCCKUX
3a/1a4, NPEAIONAralluX HECKOJIbKO WIaroB pPEIICHUs, €CIA YCIIOBUS
pPUMEHEHHS 33J]aHbl B IBHOH opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BBINOIHATE JIEHCTBUSA CIOKEHHS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIIO, OOBSCHATh, KAKMMH CBOWCTBAMH OHH
o0JaaroT

[TprMeHSTh PpaBUIIO HapalIeICIMIIe/Ia IIPU CI0KCHHH BEKTOPOB
OrnepupoBaTh TOHATHUSIMH: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTRBE,
BEKTOP, MOJYJIb BEKTOPa, PABCHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
yrojl ~MEXIy BEKTOpaMH, CKaJIPHOE MPOU3BEICHUE BEKTOPOB,
KOJUTMHEAPHBIE U KOMITJIAHAPHBIC BEKTOPBI

6.17

Haxoauts cymMMy BEKTOpPOB U IPOM3BEACHHME BEKTOpa HAa YUCIO, YroJl
MEXJly BEKTOPAaMH, CKAJISAPHOE NIPOU3BENECHUE, PACKIAABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aJIaBaTI) IIJIOCKOCTH YPABHCHHUEM B )IeKapTOBOﬁ CUCTCMEC KOOpAWHAT

6.19

Penrate HpOCTCfII.HHC TCOMCTPHUICCKHUC 3ala41 Ha IPUMCHCHUC BEKTOPHO-
KOOPAWHATHOT'O METOJAa

6.20

6.21

Pemats 3aJa4u Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOIICHUN U
HaXOXJACHUC TCOMCTPHUICCKUX BCIUYUH I10 06pa3uaM WK aJiropuT™Mam,
MMPpUMCHAA HN3BCCTHBIC METOBI npu pEeIICHUN CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

HpI/IMeHHTb HpOCTeI\/'IH_II/Ie nporpaMMHBIC CPEACTBA H JOJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

6.23

[IpuBOAUTE MpHUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE H
JKU3HH, PACIIO3HABATH IIPOSBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHATH MoTyuyeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAIM3UPOBATh PeallbHbIE
CUTYallUu YU IPUMEHATh U3yYEHHbIE MIOHATHUS B IIPOLIECCE TOUCKA PEIICHUS
MaTeMaTHYecKu  CcPOpMyIUpOBAaHHOM  MpoOJIeMBl,  MOJAEIHPOBATH
peasibHble CUTYallud Ha SI3bIKE N'€OMETPHUH, UCCIIEOBATh MOCTPOEHHBIE
MO/JIEJIH C UCII0JIb30BAaHUEM F'€OMETPUUECKUX MTOHITUH U TEOPEM, arnapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHbIE C HaXOXICHHEM
TEOMETPUUECKUX BEJIUUUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KIIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTh, MPOCTPAHCTBO.
[TonsTre 06 akcMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX

7.2

B3aumHoe pacmosokeHWe ~TOpSIMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
MapajuleJbHbIE M  CKpelluBaromuecs ImpsaMble. [lapajienbHOCT HPSAMBIX U
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajjieibHble TMpsIMble B  MPOCTPAHCTBE,
MApaAJUIENBHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMON M IUIOCKOCTH. YTIIBIC
COHAIPABJICHHBIMH CTOPOHAMHU, YIrOJI MEXKIy TMpsSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: Mapalie/IbHbIE TJIOCKOCTH, CBOMCTBA MapalieIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCcTBeHHBIE (UTYPHl Ha IMJIOCKOCTH: TETpad.p,
Ky0, napajuiesienune1, HOCTPOCHUE CEUEHU I

7.3

7.4

7.5

7.6

[lepneHUKyIAPHOCTE NPSIMOM M IIOCKOCTH: IEPHEHIUKYISIPHBIE MpsSMbIE B
IIPOCTPAHCTBE, NIPSIMBbIE NIapajuIeIbHbIE U NEPIEHANKYIIAPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH MPSMOM U INIOCKOCTH, TEOPEMA O MIPSIMOM NEPHEHANKYIIIPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJl MEXAY NPAMOU U INIOCKOCTBIO, JBYTPaHHBII
YTOJ1, JMHEHMHBIN YroJl IBYIpaHHOrO yriia. [lepreHiuKyisp u HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 IIIOCKOCTH, MPOEKIMs (GUTYpBI HA
IJIOCKOCTB. [IepreHIMKyIIpHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mockocTeil. Teopema o TpEX MepreHuKyIspax

IloHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAaHHUKA, BBIYKJIbIE H
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosnbHas
IpU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, MpsiMas M HAKJIOHHAs NMPU3MBbI, OOKOBas U
MOJIHAs IOBEPXHOCTH Npu3Mbl. [lapamnenenunen, npsMOyroiabHbINA Mapaiesenumne]
u ero coictea. [Iupamuzaa: N-yrosnbHas nupaMuja, TpaHd U OCHOBaHHE IUPaMUBL,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUbI, MIPABHIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl NpuU3Mbl W nOUpaMuibl. [IpaBUiIbHBIE MHOTOIpDAaHHUKH: IOHSTHE
MPaBWJIBHOIO MHOTOTpaHHMKA, MpaBWbHAs NpU3Ma M TpaBUiIbHAas NHpaMuia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMUa U MPaBUIbHBIN TeTpa’ap, kyO. [lpeacraBienue
O TIPaBWJIbHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJEKa’ap M ukocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHUIBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OIEeMEHTBI CUMMCETpPUHU B nmupaMujaax, napauiciIcnmicaax, IIpaBUJIBHBIX
MHOT'OrpaHHUKax

Boruncnenue »1€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOW TMOBEPXHOCTH W TIOJHOW MOBEPXHOCTU NPSAMOM TNPU3MBI, IUIOMIAIb
OCHOBaHMH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsAMON Tpu3Mbl. [Imomans 60koBoOM
MIOBEPXHOCTH U TIOBEPXHOCTH IpPaBWJIBHOM NHMpaMUAbl, TEOPEMa O ILIOLIAAU
yceu€HHoi mupamMubl. [lonstie 06 00béMe. O0BEM TUPaMUIBI, TTPU3MBI

7.7

[TogoOHbIe Tema B mpocTtpancTBe. COOTHOMICHUS MEXAY TUTOIIAISIMH TTIOBEPXHOCTEH,
00BEMaMHU TOTOOHBIX TE




11 KIIACC

Kon
6

6.1

6.2

6.3

6.4
6.5

IIpoBepsieMblii 31eMEHT coep:KaAHUSA
['eomeTpus

HunuHapudeckas TOBEPXHOCTh, 00pa3yrolIue MWIMHAPUISCKON TTOBEPXHOCTH, OCh
WIAHIPUYECKONH TOBEpXHOCTH. L{MmuHAp: OCHOBaHUS M OOKOBas MOBEPXHOCTH,
oOpasyromas 1 0Ch, TIIONIab OOKOBOW 1 MOJIHON TTOBEPXHOCTH

Konudeckass TOBEpXHOCTh, 0Opa3yroIline KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOHyC: OCHOBaHME U BepilnHa, 00pa3yromas
1 OCb, IUTOIIA/1b OOKOBOMW M TTOJIHOM MMOBEPXHOCTU. Y CEUEHHBINA KOHYC: 00pa3yrolne
U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: ueHtp, paauyc, 1MaMeTp, IIoaab noBepxuoctu chepsl. Bzanmuoe
pacrionioskeHue cepsl U IIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe, TUIomaab
cthepsl

N300pakeHue Tes BpalleHus Ha IIIOCKOCTH. Pa3BépTka muimHApa 1 KOHyca

KomOuHaIiu Tesl BpalieHHUs ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, ONHCAHHBIN
okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpaIllCHUs

6.6

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapaijenenumnena u ciaeactsus u3 He€. OO0bEM IWIHMHIpA,
koHnyca. O0bEM 11apa u mionaab chepsl

6.7

6.8

6.9

[TogoOubie Tema B mpoctpaHcTBe. COOTHONIIEHUS MEXAY  IUIOMIAASIMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

Ceuenust nuinuHApa (MapasieNbHO U MEPHEHAMKYISIPHO OCH), CEYEHHsS] KOHYyca
(mapasuiebHOE OCHOBAHUIO M ITPOXO/sIIee Yepe3 BEPIIMHY), CeUSHHs 11apa

BexTop Ha muockoctT M B mpocTpaHcTBEe. CII0KEHHE U BBIYMTAHHE BEKTOPOB.
YMHOkKEHNE BEKTOpa Ha 4ucio. Pa3noxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemreHune 3amad, CBA3aHHBIX €
IIPUMEHEHHEM NIPAaBUJI ACHCTBUM C BEKTOPaMU

6.10

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
IIpocreiimue 3amaun B KOOpAMHATaX. Yroil Mexay BekTopamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB. BpIuncieHne yrioB MeXIay MPSMBIMU U ITOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

Bnanenue Meronamum J0Ka3aTeNbCTB, AITOPUTMaMH pELICHUS 3ajady;
yMmeHue GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpMYIUpOBaATH
o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MaTEeMAaTUYECKOH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKIACHUS MpU PpELICHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMHU: MHOKECTBO, MOIMHOXECTBO, ONEpallMy Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHUs PealbHbIX MPOLECCOB U SBJICHUI U NPU pPELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPeIMETOB; YyMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHITHIMH: HATYpaIbHOE YHCIIO, IEJI0C YHUCIIO,
CTETICHB C IIEJIBIM ITOKa3aTelieM, KOPeHb HaTypaJIbHON CTENIeHH, CTCIICHb
C palMOHANBHBIM  TOKa3aTeleM, CTeNeHb C  JICHCTBUTEIbHBIM
mokaszarejeM, JiorapumM dY#Wcia, CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIBHOTO YHUCIIA, OCTATOK IO MOJYJI0, PAIMOHATBHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIIOIbh30BaTh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAMMCHBIICC
olmiee KkpaTHOE, aNropuT™M EBKIHIA MPU pelIeHry 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS;, yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTENEHsAMH W Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKas Iporpeccusi, FreOMeTpHIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUJIEKCHOTO 4YHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb INPOU3ZBOAMTH apuU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMU: MaTpuua 2x2 m 3x3,

OIIPECACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OIepupoBaTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMbI; YMEHHME OIEPUPOBATH
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PaA3JIMYHBIX MIPHUEMOB; pPEIIATH
YpAaBHEHUs, HEPABEHCTBA W CHUCTEMBI C IapaMeTpoM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTE€MaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKH U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMH, OIPaHMYCHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMU, HauOOJIbllIee ¥ HaMMEHbIIIee 3HAUCHUs
(byHKLIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMY, 1iepBasi U BTOpasi Mpou3BoaHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeneIEHHBINH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCIeIoBaHUs (DYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIHI; CTPOUTH
rpauKi MHOTOWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4YeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
pellIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIBIO




HHTCrpaia;, NMpuBOAUTL NPUMCPbI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4IHAs
byHKIHS, panmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3aTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPEOOpa3OBaHUS
rpaduKoB (PYHKIMH, HCIOIB30BATh I'PaAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3aad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (DYHKIIHIA TS pEIICHUS
yYpaBHEHMH, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemaTh TEKCTOBbIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, O U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJICHUS JIUYHBIMH U CEMEIHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh HOHATHAMU: CpeiHee apudmMeTnieckoe, MeauaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKATh, UHTEPIPETUPOBATD
nH(popMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pEAJIbHBIX IIPOLIECCOB U SIBICHUM; IPEJICTABIISTh
uH(pOpMALIMI0O C TOMOUIbIO TabnMll M JAWarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpadUuecKux
METO/0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIEA0BATh COBMECTHBIE
HaOJIOZEHUsT C TIOMOIIBIO JUarpaMM pAacCEeUBaHHMSA M JUHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyiny MOJHOH
BEPOSATHOCTH, (hopmyny beprymim, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeJIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlydaliHOW BENWYHMHBI, (YHKIUH paclpelnesieHus] ©  IUJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNeHUuN Ul
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE NPUBOAUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
PUMEHATh KOMOWHATOPHBIE (DaKTHI U PACCYKICHHS IJIsl pEIICHUs 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIHAECS IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY MPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPH
pelIeHUH 33734y U3y4eHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHUK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mnapamienenunen, NpusMa, nupampaa, (urypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MNHUPAMU[BI, MPU3MBI, KOHYCa, LWINHApa, 00bEM KyOa,

IIPSIMOYTOJIBHOTO ITapajulelICUIela, TUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHyca, I1apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IHIUHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpPEACICHHUS U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMEeTpUYecKuX (Guryp, o00CHOBBIBATH WM
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukanmuo ¢Guryp 1o
pa3jMYHBIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTIOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; YyMEHHE
pacno3HaBaTh paBHBbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B MPHPOJE,
HCKYCCTBE, apXHUTEKType; HCIIOIB30BAaTh T'€OMETPHYECKUE OTHOIICHHS
IPU PEeLICHUH 3a]1a4; HAXOAUTh FT€OMETPUUECKUE BEIUYUHBI (JUIMHA, YOI,
iouiaib, 00bEM) MpH PEelIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, OOBEM, IJIOMIATL TOBEPXHOCTH), WCIOIB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIONMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX QUTYP
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YMeH#ne oneprupoBaTh MOHATUSIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3iokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEIECHUE, YrOol MEXKIY
BEKTOpAaMHU; YMEHHUE HCIIOJIh30BaTh BEKTOPHBIM U KOOPJAUHATHBIA METO]
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMmenue BbIOMpATh TMOAXOMAMIMKA METOA s PpeIICHUs 3a/1a4H;
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKM B M3YYEHUM IPUPOIAHBIX U
OOIIIECTBEHHBIX ~NPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh
MPOSIBIICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, YMEHUE IPUBOAMTH

IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU




MaTeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Hucna u BIYUCICHUS

11 Harypanbublie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpOOH

13 Apudmernueckuii KopeHb HaTypallbHOW cTeneHu. JleiicTBus ¢ apudmeTnaeckumMu
' KOPHSIMU HAaTypaJIbHOW CTETEHU

14 Crenenb ¢ nenbM mnokazateneM. CTeneHb C PpalUMOHAIBHBIM ITOKa3aTeIeM.
' CBoiicTBa cTenIeHU

15 CuHyc, KOCHHYC W TaHIEHC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm uucna. /lecsaTuynble U HaTypaibHbIe JOrapupMbl

JlelicTBuTenbHble uucna. ApudpmeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMHU
1.7 gyrciaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TPABWIA OKPYIJICHUS, TMPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BeIpaKeHUN

1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U IOrapupMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckre HEpaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpapuKH




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanOoIbIIero 1 HAaMMEeHbIIEro 3HaueHUs! GYHKIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHcTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena u MOBEpXHOCTH BpPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



