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NOACHUTEJIBHASA 3AIINCKA

['eomeTpust sgBisgeTcs OAHMM K3 0A30BBIX KYpCOB Ha YpOBHE CpPEIHEro oOUIEro
o0pa3oBaHus, TaK KaKk 00ECIeYNBAET BOZMOXHOCTh W3yYEHUS AUCLUMIUIUH €CTECTBEHHO-
HAy4YHOM HAIpPaBJIEHHOCTH U MPEIMETOB I'yMaHUTAapHOro Hukia. IlockoinbKy tornueckoe
MBIIIEHHE, (OPMUPYEMOE TMPU H3YYEHUU OOYYAIOUUMUCS TOHATUHUHBIX OCHOB
r€OMETPUM, IIPU JIOKA3aTEIbCTBE TEOPEM M IIOCTPOCHHM ILENOYKHA JIOTHYECKHUX
YTBEPKIACHUH NIPU PELICHUH T'€OMETPUYECKHUX 3a]a4, YMEHNE BBIIBUTaTh U ONPOBEPraTh
TMIIOTE3bI HEMTOCPEICTBEHHO MCIIOJIB3YIOTCS IIPU PELICHNUH 3a7ja4 €CTECTBEHHO-HAY4YHOI'O
LUKJIA, B YaCTHOCTH (PU3NYECKUX 3a/1ay.

[lens ocBoeHus mnporpaMmel yueOHoOro kypca «l'eomerpusi» Ha yriayOnéHHOM
YPOBHE — pa3BUTUE HMHIUBUAYAIbHBIX CHOCOOHOCTEH OOyYaromMXcsi MpPU HU3YYCHUU
FEOMETPHH, KaK COCTABJISIONICH MpeaMeTHON oOnactu «MatemaTuka U WH(pOpMaTHUKa
yepe3 obecrieueHrne BO3MOXKHOCTH NPHUOOPETEHHS W HUCHOJIb30BaHMs OoJiee TIIyOOKHX
reOMETPUYECKUX 3HAHUU U JIEHCTBHUM, crieu(UYHBIX T€OMETPUM, U HEOOXOIUMBIX IS
YCIIEUTHOTO  NPO(ECCHOHAIBHOTO 00pa3oBaHMs, CBA3aHHOTO C HCMOJb30BAHUEM
MAaTE€MAaTHKHU.

[IpuopuTeTHBIMU  3aJja4aMM  Kypca TE€OMETpPUHM Ha yriayOJEéHHOM  YpOBHE,
paCIIMPSAIONIUMHI U YCUIIUBAIOIIMMHU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

pacuIMpeHue IPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIBTYpHl H
(dbopMHpoBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(bopMHUpoBaHKE MPEJICTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHIIUX
MaTEMaTUYECKUX MOJENAX, IMO3BOJIAIOIIMX OIUCHIBATh W M3y4aTb pAa3HbIE SBICHUS
OKPYKAIOIIEr0 MHpa, 3HAHHWE IOHATHMHOrO ammapara no pasueny «CrepeoMerpus»
y4e0HOro Kypca reOMeTpuH;

(dopmMHupoBaHHE YMEHMs BIAJETh OCHOBHBIMU MOHATUSMHU O HPOCTPAHCTBEHHBIX
durypax u HMX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TeopeM, (GOpPMYIT U yMEHHE HUX
NPUMEHSTh, YMEHMsI JOKa3blBaTh TEOPEMbl W HAXOAUTh HECTAHJIAPTHBIE CIIOCOObI
peuieHus 3anadg;

(dopMHUpoBaHHE YMEHHUS paclo3HaBaTh Ha YepTekax, MOJAEISIX U B peaIbHOM MHUpE
MHOTOTPaHHUKH U T€JIa BPaILlleHUsl, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIN;

dbopMupoBaHHE TMOHUMAaHUS BO3MOXHOCTH aAKCHOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYEeCKUX TeOopHuid, (OPMHUpPOBAHHE IMOHMMAHUS pOJIM AKCHOMATUKUA TpHU
IIPOBEACHUU PACCYKICHU;

dbopMupoBaHHe yMEHHsS BIaJAECTh METOJAMU JOKA3aTeIbCTB M  aJFOPUTMOB
pelIeHus, YMEHHUsI UX INPUMEHSATb, NPOBOAUTH [JOKA3aTEIbHBIE PACCYKICHUS B XOJI€
pelIeHusT CTEPEOMETPUYECKUX 3a7ad M 3a4ad C I[PAKTUYECKUM COJEpKaHUEM,
dbopMupoBaHHe TpPEICTABICHUS O HEOOXOJAMMOCTH JOKAa3aTeIbCTB NMPU OOOCHOBAaHUU
MaTEMaTUYECKUX YTBEP)KJIEHUH W POJM AKCMOMATHKM B IPOBEIECHUU JEAYKTHBHBIX

pacCyXJIeHUM;
Pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydJalmuxcsi,  MO3HABATEJIbHOW  AKTUBHOCTH,  HCCIEJOBATEIbCKMX  YMEHUH,

KPUTUYHOCTH MBILUICHMS], THTEPECA K U3YYEHUIO T€OMETPUH;

dopmupoBaHe PyHKIHOHAIBEHOW TPAMOTHOCTH, PEIIEBAHTHOW TEOMETPHUU: YMEHHS
pacro3HaBaTh MPOSBICHUS T'€OMETPUUECKUX MOHATUI, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEaJIbHBIX >KM3HEHHBIX CHUTyalUsX W IPU HU3YyYEHUU JPYruX Y4deOHBIX IPEIMETOB,



IIPOSIBJIICHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJAEIUPOBAHUS PEABHBIX CUTyalUH,
UCCJIEIOBAHUS IOCTPOCHHBIX MOJEJIEH, MHTEPIPETALMH TIOJyUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZIEpKATENBHBIMU JIMHUSIMH ydeOHoro kypca «['eomerpusi» B 10-11
KJ1accax ABILOTCA: «IIpsiMble M TUIOCKOCTH B MPOCTPAHCTBE», « MHOrOrpaHHUKN», «Tema
BpallleHUsD», «BEKTOpbI M KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUSA B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HOHATHSMMWY, PEIEBAHTHBIMU T'€OMETPUM Ha YINIyOJIEHHOM ypoBHe oOyuenus B 10-11
KJaccax, OTHOCUTCS KO BCEM COJAEpKATEIbHBIM JIMHUSAM Yy4yeOHOro Kypca, a
(dopMHUpOBaHHE JOIMUYECKUX YMEHHH pacnpeiensieTcss He TOJbKO 0 COAEP)KATEIbHBIM
JUHUAM, HO U 1o rojgaMm oOyuenus. CopepkaHue oOpa30BaHMs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3ynbTataM  ocBoeHus  DexepanbHOoil  paboyeil  mporpammsbl,
pacnpesenéHHbIM 0 rofaM oOydyeHHs], CTPYKTYpHUpPOBaHO TaKMM OOpa3oM, YTOOBI KO
BCEM  OCHOBHBIM, IPUHIMNHAIBHBIM  BOIpocamM  oOydaromuecss — oOpalaiuch
HEOJIHOKPAaTHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJI€HUE T€OMETPUUECKUMHU MOHATUSIMU
U HaBbIKaMHM IIOCJENOBATEeIbHO M IMOCTYNATEIbHO, C COOJIOJCHHEM MPHUHIIMIIA
PEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYAaTh B OOLIYI0O CHCTEMY T'€OMETPUUYECKHX
npeicTaBIeHU oOydaloImuxcs, pacmupsiss W  yrayonss e€, o0pa3ys NpodYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHHIO T€OMETPHUU Ha YriIyOJIEHHOM YpOBHE MO3BOJISET:

CO3/1aTh YCJIOBUS I AuddepeHanuyu o0yueHusl, TOCTPOCHHUsI MHANBHIYaTbHBIX
o0pa3oBaTeNbHBIX MIPOrpaMM, OOECHeunuTh YIIyOJEHHOE H3yUYE€HHE TE€OMETPUU Kak
cocTraBJstomel yueoHoro npeamera «MaTemMaTukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHHMIO HU3YYEHUS MATeMaTUKU C Y4ETOM
BbIOOpa Oymymiedt mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXAY OOIMMM U
npodecCuoHaTbHBIM 00pa30BaHHUEM.

Ha uzydenue yuebHoro kypca «l'eomerpusi» Ha yriayOnE€HHOM YPOBHE OTBOJIUTCS
204 yaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kiacce — 102 yaca (3 yaca B
HEJICITIO).

COILEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpud. Touka, mpsiMas, IUVIOCKOCTh, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM MOCTPOECHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CJIECTBUS U3 HUX.

B3aunMHOe pacnonoxeHue IpsAMBIX B MPOCTPAHCTBE:  MEPECEKAIOIIMECH,
NapajuleJbHbIE U CKpEIIMBAOIMecs npsMble. [Ipu3HakyM CKpEIMBAIOMMXCA MPSIMBIX.
[TapamienbHOCTh NPAMBIX U IUIOCKOCTEW B IMPOCTPAHCTBE: IMApPAJUICIbHBIE MPSIMBIE B
IIPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX NMPAMBIX, NAPAJIIEIBHOCTh NPSIMON U INIOCKOCTH.
[TapannenbHOoe W LEHTpaTbHOE NPOEKTUPOBaHUE, u300paxeHue ¢uryp. OcHOBHBIC
CBOIICTBa MapajuieIbHOrO MpoekTupoBanus. M3o0pakeHue ¢uryp B mnapajiiebHON
MPOEKIMU. YTIbl C COHANPAaBICHHBIMU CTOPOHAMH, YroJ MEXAYy NpsMBIMU B
npocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEM: NapajulesibHbIE IUIOCKOCTH, CBOWMCTBA
napajuleNibHbIX MIockocTeil. IlpocTeiiiine npocTpaHCcTBEHHbIE (UIYpPBHl HA IUIOCKOCTH:
TETPAdAP, NapaJIJICJIENNIIE ], IOCTPOCHNUE CEYCHUIA.



[lepneHAMKYyIApHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIUKYJSPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MPAMbIE MAapaJICIbHbIE U TEPIEHAUKYJAPHbIE K IUIOCKOCTH, MPU3HAK
NEPHEHIUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, T€OpeMa O IpPsSMOW IEPIECHINUKYIIPHON
wiockoctd. OpToroHanbHOE MNpoeKTUpoBaHHWE. [lepneHIuKyasip W  HaKJIOHHBIE:
paccTosiHue OT TOYKH A0 IUIOCKOCTH, PACCTOSHHE OT HPSIMOM O MJIOCKOCTH, MPOECKLIHUS
burypsi Ha IIJIOCKOCT. [lepneHAUKYISAPHOCTH IIJIOCKOCTEH: IPU3HAK
MEPIEHANKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema 0 TpEX MepIeHAUKYIApax.

VYribl B OpOCTPAHCTBE: Yroyl MEXAY MPSMOW M IUIOCKOCTBIO, ABYI'PAaHHBIA YIod,
JMHEWHBIN yroJl AByrpaHHOro yrija. TpéXxrpaHHbelii U MHOrorpaHusie yribl. CBoiicTBa
IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKUX M JBYTPaHHBIX YIJIOB
TPEXTPAaHHOTIO yria. TeopeMsl KOCHHYCOB U CHHYCOB ISl TPEXTPAaHHOTO yTJa.

MHororpanHHuKH

Buibl MHOTOTpaHHHUKOB, pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: N-yroiapHas npusMma,
npsiMasi M HAaKJIOHHAs MpU3Mbl, OOKOBasi M TOJIHAS TIOBEPXHOCTh IPU3MBI.
[Tapannenenunen, NpsMOYTOJIbHBIN NapauieNenuIes U ero ceoiictBa. Kpatuaitimme nytu
Ha I[IOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpoctpancTBeHHass Teopema
[Mugaropa. Ilupamuga: N-yronbpHas nupaMuja, NMpaBUiIbHAs M yCEUEHHAs] MHUPAMUJBL.
CpoiictBa pébep U OOKOBBIX TIpaHed mpaBuibHOM nMpamuibl. IlpaBuiibHBIE
MHOTOTPaHHUKH: TMpaBWIbHAs TMpuU3Ma W NpaBUWbHAsg NUpaMuia, MpaBUIbHAS
TpeyrojbHas MUpPaMUJa U TMPABWIBHBIN TeTpadp, KyO. [IpencraBienrne o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTA3IP, JOAEKAIP U UKOCADP.

Brruricnienne »3eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHaiu, yribel. [linomanb
OOKOBOI MOBEPXHOCTH M MOJHOW MOBEPXHOCTU MPSIMOW MPU3MBI, TUIONIAIb OCHOBaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM Tpu3Mbl. [Lnomans 60KOBOW MOBEPXHOCTH U
ITOBEPXHOCTH MPABWIBHOW MUPAMUJIBI, TEOPEMA O IJIOIIAIN YCEUEHHON MUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE.  OJIEMEHTBl  CHUMMETPUM  INPABUIIBHBIX
MHOrorpaHHukoB. CuMMeTpuss B  IpaBUIBHOM  MHOTOIPDAaHHUKE:  CHMMETPHS
napajuieenuIie1a, CAMMETPHUS PaBUIIbHBIX ITPU3M, CHMMETPUS TPABUIIBHON ITHPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOP B NPOCTPAHCTBE, HYJICBON BEKTOD, AJIMHA HEHYJIEBOI'O BEKTODA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJIECHHBIE U IPOTUBOIIOJI0KHO HAIIPABIICHHBIE BEKTOPHI.
PaBeHcTBO BEKTOpOB. J[€MCTBHS ¢ BEKTOpaMU: CIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uucio. CBOMCTBa CIOXKEHUS BEKTOPOB.
CBolicTBa YMHOKEHHUs BeKTOpa Ha uncio. [loHsaTue koMmuaHapHbie BeKTOphl. [Ipu3Hak
KOMILJIAHAPHOCTH TPEX BEKTOpOB. IIpaBuino nmapammenenunena. Teopema o pa3inoKeHUU
BEKTOpa IO TPEM HEKOMIUIAHApHBIM BeKTOpaM. [IpsmoyrosbHas cucrema KOOpAMHAT B
npoctpadcTBe. Koopaumuatel BekTopa. CBsI3pb MEXAy KOOpAMHATAMHM BEKTOpa U
KOOPJIMHATAMH TOUYEK. YTOJI MEeX 1y BeKTopaMu. CKaIIpHOE IPOU3BEACHUE BEKTOPOB.

11 KIJACC

TeJia BpaleHus

[ToHsATHS: TUAUHIPUYECKAs TTOBEPXHOCTh, KOHUYECKAsl TOBEPXHOCTh, Chepruueckas
MOBEPXHOCTh, OOpa3yomue MnoBepxHocTell. Tenma BpamieHus:: UWIMHIP, KOHYC,
yCceu€HHBIN KOHyc, cdepa, map. BzammHOe pacnoiiokeHue cdepbl U IIIOCKOCTH,
KacaTreiabHas TUIOCKOCTh K cepe. M300pakeHue Ten BpalieHus Ha miockoctu. Pa3Béprka
HWIMHJIpa U KoHyca. CuMMeTpHsi cepsbl U 1mapa.



O6béM. OcHOBHBIE CBOICTBA 00BEMOB Teinl. Teopema 00 00BEME MPSIMOYTOJIBHOTO
napaienenuneaa v ciueactsusd u3 He€. OOBbEM NpsAMON M HAKIOHHOW MPU3MBI,
HWIMHJIpa, THpaMubl U KoHyca. O0bEM 1apa U I1apoBOTO CETMEHTA.

KoMOuHammu ten BpaiieHuss 1 MHOrorpaHHUKoB. [Ipru3ma, BnMcaHHasi B LIUIUHAP,
onucaHHas okoyio nuiauHapa. Ilepecedenue cdepsl M mapa c¢ miaockocThro. Kacanue
mapa u c¢epbl IUIOCKOCThbIO. [IOHATHE MHOrOrpaHHHKA, OMMCAHHOTO OKOJO CQephl,
c¢epbl, BIUCAHHOW B MHOIOTPAHHUK WJIX TEJIO BPAIICHHUS.

[Tnomans moBepXHOCTH UINHAPA, KOHYCa, IuIommaas cdepsl u e€ yacteid. [logobue
B npoctpaHcTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MOBEPXHOCTEH MOMOOHBIX (UIYD.
[Ipeo6Gpa3oBanne monodbusi, romorerusd. PemeHue 3amady  Ha  IUIOCKOCTH €
HCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHne cedeHUMii MHOTOIPDAaHHHUKOB M TeJl BpAllCHHs: CEUYEHHs LMIMHIPA
(mapajuienabHO M NEPIEHANKYIISIPHO OCH), CEUEHHs KOHYca (TapajuiebHble OCHOBAHUIO U
IPOXOJALINE Yepe3 BEPIIMHY), CEUEHHUs LIapa, METOJbl MOCTPOCHUS CEUEHUN: METO]
CJIEJIOB, METOJ] BHYTPEHHEr 0 IPOEKTUPOBAHUS, METO/| IIEPEHOCA CEKYILEN TIIOCKOCTH.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexropsl B mpoctpaHcTBe. Onepanuy Haja BeKTOpaMU. BeKTOpHOE yMHOXKEHHE
BEKTOpOB. CBOMCTBA BEKTOPHOTIO YMHOXkeHHUs. lIpsimoyrosnbHas crucrema KOOpIWHAT B
npoctpaHcTBe. KoopannaTtsl BekTopa. Paznoxenue Bektopa no 6asucy. KoopaunatHo-
BEKTOPHBIN METOJI IIPU PELIEHUH T€OMETPUUYECKUX 3a1au.

JIBH2KeHHUS B IPOCTPAaHCTBE

JBmxeHus: npoctpancTBa. OtobOpaxkeHus. [IBkeHus u paBeHCTBO ¢uryp. O6mme
CBOMCTBa JBWKEHUU. Buabl JIBMKEHWH: TApPAIUICNIBHBIA IEPEHOC, LEHTPAIbHAS
CUMMETpHSI, 3€pKajbHasi CUMMETpPHs, MOBOPOT BOKpyr mnpsiMoi. I[IpeoOGpasoBanus
noobust. [Ipsmas u chepa Ditnepa.\

NJJAHUPYEMBIE PE3VYJIIbTATbBI OCBOEHUS YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpakaanckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOY4YalOIMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUMCKOTO OOIIEeCTBa, MPEACTaBICHUE O MAaTeMaTHYECKUX
OCHOBax ()YHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYP, SIBJICHHM, MPOIEAYpP IPAKIAHCKOTO
obmrectBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHUE B3aUMOJIEHCTBOBATh C COIMATBLHBIMHU
WHCTUTYTaMHU B COOTBETCTBHH C X (DYHKITUSIMH M HA3HAYCHUEM;

2) naTpMoOTHYECKOEe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKONW T'pakIaHCKOH HWIESHTUYHOCTH, YBAXEHUA K
MPONUIOMY M HACTOSIIEMY POCCUUCKOM MaTEMAaTUKH, IEHHOCTHOE OTHOUIIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJIb30BAHKE ITUX JIOCTIKEHUHN B JPYTHX HAyKaX, TEXHOJOTHUAX, cepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapojaa, chHOpMUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHHS, ITUYECKOTO IMIOBEACHUSA, CBA3AHHOTO C IPAKTUYECKUM
IIPUMEHEHUEM JIOCTM)KEHUM HAYKH M JI€ATEIIbHOCTBIO YUYEHOr0, OCO3HAHHME JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOWYUBOTO OYAYyIIEro;



4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAsl HSCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIHICHHWH, pacCyXIeHUH, BOCHPUUMYHUBOCTH K
MaTeMaTHYE€CKUM aCIeKTaM pa3IMYHbIX BUIOB HCKYCCTBA;

5) pusuyeckoe BocnuTaHHE:

c(OpMHUPOBAHHOCTh YMEHHs MPUMEHSATh MaTeMaTU4YeCKHWE 3HAHUS B HHTEpecax
3I0pOBOr0 M 0e€30macHOro olpasza KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBbIO  (3I0pOBOE MHUTaHUE, COAJTAaHCUPOBAHHBINM pEXUM 3aHATUH U OTHbIXA,
perymnsipHas ¢uznueckas akKTUBHOCTB), (PM3UYECKOE COBEPUICHCTBOBAHUE MPH 3aHITHSIIX
CIIOPTUBHO-03/I0POBUTEIBHOMN JACSATEILHOCTHIO;

6) TpyaoBoe BocnuTaHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYAOIIOOMS, UHTEpEC K pazIuYHbIM
chepam mnpodeccHOHANBHON JESATENBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U eé
MPWIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE JKMU3HEHHBIE IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BaHMIO HAa TPOTSKEHUM BCEH KHU3HHU,
FOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUWU MPaKTHUUYECKUX 3a7ay MaTEeMaTUYeCKOU
HaIpPaBJICHHOCTH;

7) 3K0J10THYeCKOe BOCIINTAHUE:

c(hOpMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIbTYPhI, TOHUMAHUE BIUSHUS COLMAIBHO-
HKOHOMHUYECKHUX TIPOLIECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMAIIBHOU CPe/ibl, OCOZHAHUE
r100ambHOTO  XapakTepa HJKOJIOTMYECKUX MpoOJieM, OpHUEHTalMs Ha [pPUMEHEHUE
MaTEeMaTHYEeCKUX 3HAHUM JJs peleHuss 3ajad B O00JacTH OKPYXKAWIIeH Cpesbl,
MJIAaHUPOBAHUE TMOCTYNKOB M OIEHKH WX BO3MOXKHBIX TOCIEICTBUH JUIsl OKPYKArOIIEH
Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOUN MPAKTUKH, MOHUMAHUE MAaTEeMaTUYECKOW HAyKHU Kak
cdepsl 4eIOBEUECKON JESATEIHHOCTH, TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JI Pa3BUTHS
IMBWIN3ALMM, OBJAJCHUE SA3BIKOM MAaT€MAaTHUKU U MaTEeMaTUYECKOW KYyJIbTYpOol Kak
CpPEICTBOM  TIO3HAHHWSI  MHPA, TOTOBHOCTh  OCYHIIECTBISATH  MPOEKTHYHD U
UCCIIE0BATENBCKYIO JIEITEIbHOCTh UHIUBUAYAJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHMBePCAJIbHbIE YueOHbIe AelicTBUSA

ba3oBble Jornyeckue neicTBus:

BBISIBIATD M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEeMaTHYECKHX
O00BEKTOB, TIOHSATHH, OTHOIICHWH MEXIY MOHSATHSAMH, (OPMYIUPOBATH OMPEICICHUS
TIOHATUH, YCTaHABIWBATh CYIICCTBEHHBI NpPH3HAK KIACCU(UKAIUU, OCHOBAHUS ISt
000011IeHNs U CpaBHEHUS, KPUTEPUU TIPOBOIMMOTO aHAIIN3A;

BOCTIPUHUMATD, (OPMYITUPOBATH U MPEOOPa30BBIBATH CYKIACHUSA: YTBEPAUTEIHHBIC
Y OTPHUIIATENIbHBIC, EIMHUYHBIE, YACTHBIC U OOIIHE, YCIOBHEIC,

BBISIBJIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M WM TIPOTHBOPEYHUS B
¢axTax, JaHHBIX, HAOTIOACHUAX M YTBEPKIACHHUSIX, IPEAJIaraTh KPUTEPUH /IS BBISIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUNii;



JieNaTh BBIBOABI C  MCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
MHIYKTUBHBIX YMO3aKIOUEHNH, YMO3aKIIOUEHNH 110 aHAJIOTUY;

IPOBOJAUTH CAMOCTOSITENIBHO JIOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKIECHUMI
(mpsiMble ¥ OT NPOTHUBHOIO), BBICTPAMBATh APryMEHTAlLlMIO0, MPUBOAMUTH IMPUMEPHI U
KOHTPIPUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJCHHSI U BBIBOJIBL;

BbIOMpATh croco0 penieHus yuyeOHOH 3a1auM (CpaBHUBATh HECKOJIBKO BAapHAHTOB
pelieHus, BpIOMpaTh Hambosee MOIXOIAUINI ¢ Yy4ETOM CaMOCTOSITENBHO BbIAEIEHHBIX
KPUTEPHEB).

Bba3zoBble nccienoBarenbckue 1eCTBUA:

UCIIOJIb30BAaTh  BONPOCHI KaK MCCIIEJOBATEIbCKUNA HMHCTPYMEHT  IO3HAHUSA,
(dopMyIHpoBaTh BOMIPOCHI, (PUKCUPYIOIIKME MPOTUBOpPEYHE, MPOOIEMy, YCTaHABIMBATh
HCKOMOE U JaHHOE, (OPMHUPOBATh TMIIOTE3Y, ApTyMEHTUPOBAThH CBOIO MO3UIUI0, MHEHUE;

OPOBOJIUTh CaMOCTOSITEIBHO CIUIAHWPOBAHHBIM 3KCIEPUMEHT, HCCIIEIOBAHUE II0
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbEKTa, SABJIEHUA, Ipoliecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXIy 00BEKTaMU, SIBICHUSMH, IPOLIECCAMU;

CaMOCTOATENbHO (OpMyNIUpoBaTh O00OOLIEHUSI M BBIBOABI IO pe3ysibTaTam
NPOBEIEHHOTO HAOJIIOCHUS, HCCIIEOBaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYyYEHHBIX
PE3yIBTATOB, BEIBOJAOB M O00OIICHHUIA;

OPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Tpollecca, a TaKKe BbIIBUraTh
HPEIOI0KEHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PabGora ¢ undgopmanueii:

BBISIBJIATH Je(UIUTH HH(POPMAIMH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOIPOC
U JUIS pellieHus 3a1a4u;

BbIOMpaTh HHGQOpPMAIMI0 W3 HUCTOYHUKOB pA3IMYHBIX THUIOB, aHAJIU3UPOBATH,
CUCTEMAaTH3UPOBATh W HUHTEPIPETUPOBATh MH(GOPMALIMIO PA3IUYHBIX BHJIOB U (popMm
IIPE/ICTAaBICHUS;

CTPYKTYpHpOBaTh HMHGPOpPMAIMIO, TPEACTaBIATH €€ B pas3iduuHbIX (opmax,
WUTIOCTPUPOBATH FPpaPUUECKH;

OLIEHUBATh HAA&KHOCTh HWH(OPMAIMU 0 CAMOCTOSITENIBHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMyHuUKaTHBHBIC YHHBeEpPCcaIbHbIC y4eOHbIe JeHCTBHA

O0menne:

BOCIIPUHUMATh M (HOPMYIUPOBATh CYXICHHS B COOTBETCTBUU C YCJIOBHSAMH H
HEeJSIMU OOILEHUs], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pPEHHSI B YCTHBIX U
MIMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHMs 3aJaud, KOMMEHTHUPOBAaTh
IIOJIYYEHHBIN pe3yJIbTarT;

B XOA€ OOCYXIEHHs 3aJaBaTb BOMNPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOsieMbl, pelraeMon 3ajaud, BBICKA3bIBAaTh HJEU, HAlleJIEHHbIE Ha TOUCK pPEIICHHUS,
COMOCTAaBJIATh CBOM CYXKIEHHS C CYXICHUSAMU JPYrMX Y4YacTHUKOB JIMaJora,
OoOHapyXMBaTh Pa3IMYMe U CXOJCTBO MO3MIIMIA, B KOPPEKTHOU (opme (HOopMyTupoBaTh
pa3Horiacus, CBOM BO3PAKECHHUS;

IPEACTABIATh PE3YJIbTaThl PEUICHUS 3aJauM, SKCIEPUMEHTa, HWCCIEAOBaHUs,
NPOEKTa, CaMOCTOATENIbHO BBIOMpaTh (¢opMmMaT BBICTYIUIEHHS C Y4€TOM 3ajad
Ipe3eHTAlM U 0COOEHHOCTEN ayAUTOPHH.

PerHﬂTHBHble YHuUBEpPCaJdbHbIC y‘le6Hl>Ie JeicTBuA



Camoopranuszanms:

COCTaBIIATh IUJIaH, QJITOPUTM pEIIeHUs 3a/Jaud, BbIOMpATh CHOCOO pelIeHUs ¢
y9éTOM HMEIOIINUXCS PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ YIETOM HOBOW WH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAIbHBII HHTEJJIEKT:

BJIa/ICTh HAaBBIKAMHU I[103HABATEIHHOW peQIIEKCHMH KaK OCO3HAHMSI COBEPIIAEMBIX
NEHUCTBUN W  MBICIHUTEIBHBIX TPOIECCOB, HMX pe3ylbTaTOB, BIAJETh CIIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIA IMpollecca M pe3ylbTara pEHIeHHs MaTeMaTH4ecKOn
3a/1auH;

NPEIBHUIICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIPH PEHICHUHW 3aadH,
BHOCUTh KOPPEKTHBBI B JESATEIHPHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LETU M YCIOBUAM, OOBACHATH MPUYUHBI
TOCTHIKEHUS WU HEJOCTHKEHUS PE3YJIBTATOB JIEATEIHbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MOHUMATh M MCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUTYATBHON PabOTHI
IpH  pEUNICHWH YYeOHBIX 3a/Jady, NPHHUMATHh IIeJIb COBMECTHOH JESATEIBHOCTH,
IUTAHUPOBATh OPraHM3AIMI0 COBMECTHOW paboOThl, pacupenenisiTh BHABI padoT,
JIOTOBapUBaThCs, OOCYXJAaTh Tpollecc W pe3yibTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKHX JIIOICH;

y49acTBOBaTh B TPYNNOBBIX ¢dopmax padoTel (0OcyxkacHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» M HHBIE), BBIOIHITH CBOIO YaCTh PA0OTHI M KOOPAUHUPOBATH CBOU
NEHCTBUS C IPYTMMHU WICHAMH KOMaH/IbI, OIICHUBATh KaYECTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aHMOICHCTBUS.

IHPEJMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0yyaromuiicss Hay4uTcs:

e CcBOOOJHO OMEPUPOBATH OCHOBHBIMH MOHATHSMHU CTEPEOMETPUU TPHU PEIICHUU
3aJ1a4y ¥ MPOBEJICHUN MaTEMaTHUECKUX PacCykICHUMH;

® [pPUMEHATh AaKCHOMBI CTEPEOMETPUU U CIEACTBHUS W3 HUX IPH PpEIICHUU
TEOMETPUIECKHX 3a7ad;

e Kjaccu(pUIMpOBaTH B3aUMHOE pACIOJOKEHHE NPSIMBIX B TPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, IPAMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHSIMH, CBA3AHHBIMH C YIJIaMH B MPOCTPAHCTBE:
MEXTy IPSIMBIMHU B TIPOCTPAHCTBE, MEXKY MPSIMOH ¥ IJIOCKOCTHIO;

e CcBOOOJIHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;

e CcBOOOJHO pacrmo3HaBaTh OCHOBHBIC BUJIbl MHOTOTPAHHUKOB (TIPU3Ma, THpaMH/Ia,
NpSAMOYTOJIBHBIN Mapanienenunesn, Kyo);

e KJjaccu(puuMpOBaTH MHOTOTPAHHUKH, BHIOMpPAas OCHOBAHUS [Tl KJIACCU(UKAIINY;

e CcBOOOJIHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C CEUCHUEM MHOTOTPAaHHUKOB
TUTOCKOCTHIO;

® BBHINOJHATH MapajUIETbHOE, LEHTPATHHOE W OPTOTOHAIBHOE MPOEKTHPOBAHUE
¢uryp Ha MmIO0CKOCTh, BHIOIHATH H300paxkeHus (PUryp Ha IIOCKOCTH;



CTPOUTh CEYEHHSI MHOTOTPAHHHMKOB PAa3JIMYHBIMU METOAAMH, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (DUTYp: BUI
cBepXxy, cOOKy, CHU3Y;

BBIYUCIISITh TUIOMIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MUPAMUIA),
FEOMETPUUECKHUX TeJl C MPUMEHEHHEM (HOPMYII;

CBOOOIHO OTEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (QUTYPHI;

CBOOOJIHO  OINEpUPOBATH TMOHSATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B POCTPAHCTBE;

BBITIOJIHATH JICVCTBUSA HAJl BEKTOPAMU;

pemaTh 3aJadyd  HAa  JI0KAa3aTEIbCTBO MATEMaTUYECKUX OTHOLICHHM U
HaXOXJICHHUE T'€OMETPUYECKUX BEJIMYMH, IMPUMEHSAS WU3BECTHBIE METOABI IpPH
pElICHNX MaTEMaTUYECKUX 3aJad MOBBIIICHHOTO MW BBICOKOTO YpPOBHS
CJI0’KHOCTH;

NPUMEHATh  NPOCTEUIINE  MPOrpaMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI IPH PEIICHUU CTEPEOMETPUUECKHUX 3a]1a4;
U3BJICKaTh, TNPEOOpPa3OBBIBATH W  UHTEPIPETHPOBATH HUHQPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEJACTABICHHYIO Ha YepTexax
U PUCYHKaX;

MPUMEHSTh MOJYYCHHBIE 3HAHMS HAa MPAKTUKE: CPAaBHUBATh M AHAIM3UPOBATH
peanbHbIE CUTyallUH, MPUMEHSATh W3YYCHHBIE MOHATHS B IPOLECCE IOUCKA
pellleHus MaTeMaThdecku CcHOopMyTUpOBaHHONW MPOOJIEMBbI, MOJEIUPOBATH
peanbHbIe CUTyallt Ha SI3bIKE T€OMETPUH, UCCIEN0BATH TOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHNEM T'E€OMETPUYECKUX TMOHATUM W TEeopeM, ammapara aireOpsl,
pelaTh MpPakTUYECKHE 3a/1a4M, CBA3AHHBIE C HAXOXKJICHUEM TI€OMETPHYECKHX
BEJINYMH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUM Kak
COCTaBHOM 4acTH ¢yHIaMEHTa Pa3BUTHUSI TEXHOJIOTH.

K xoniy 11 kiacca o0yyaromuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATH TOHATHSIMH, CBSI3aHHBIMH C  IHJIMHIPHUYECKOH,
KOHUYECKOU U c(hepudecKoil MOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI TTOJTYUCHNUS,
OTIEpUPOBATh TIOHATHUSMHU, CBS3aHHBIMH C TEJIAMH BpAIICHUS: I[WIHHJIPOM,
KOHYCOM, cepoil 1 mapom;

pacro3HaBaTh Tela BpamieHus (MHIUHIpP, KOHYC, cepa u map) u OOBICHSITH
CIIOCOOBI TIOJTYYCHHUS TEJ BPAIICHUS;

KJIaccu(UIMpoOBaTh B3aMMHOE PACIIONIOKEHUE CPEPhI U TUIOCKOCTH;

BBIYHCIISATH BEJIMYMHBI 3JICMCHTOB MHOTOTPAHHUKOB U TEJI BPAIICHUS, 00BEMBI U
TUTONIA/IM TTOBEPXHOCTEH MHOTOTPAHHUKOB W TEJI BPAIICHHS, T€OMETPUUYCCKUX
TEJ C MpUMEHEHHEM (HOpMYIT;

CBOOOZHO OIEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C KOMOWHAITUSIMU TEJ
BpalllcHUsS W MHOTOTPAaHHMKOB: MHOTOTPAHHHMK, BIIMCAHHBIH B cdepy u
ONMKMCAaHHBIA OKOJIO cephl, cdepa, BHHCAHHAS B MHOTOTPAHHHK WM TEJIO
BpaIICHHUS,

BBIUUCIIATH COOTHOINCHUS MEXAY IUIONIANsIMU IOBEPXHOCTEH M 00bEMaMu
IMOTI00HBIX TEI;



n300pakaTh N3ydaeMble (PUTYpHI, BHIIOTHITH (BBIHOCHBIE) IJIOCKHAE YEPTEKH U3
PUCYHKOB HPOCTBIX OOBEMHBIX (UIYp: BUJA CBEpPXY, COOKY, CHU3Y, CTPOUTH
CEYEHHMs TEJI BPALLCHUS;

U3BJIEKaTh, HMHTEPIPETHPOBATh U  MpeoOpa3oBbIBaTh HHGMOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABIECHHYIO Ha YepTekKax
Y PUCYHKaX;

cBOOOJIHO ONIEpUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBIITOJIHATH ONEPALlMM HaJ BEKTOPaMHu;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B IEKapTOBOW CHCTEME KOOPMHAT;

pemarb reoOMEeTpUYecKUe 3a7auyd Ha BBIUMCICHHUE YIJIOB MEXIY INPSMBIMH U
IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHMM OT TOYKHM JI0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPU PELICHNY;

CBOOOJHO  ONEpUpOBaTh MOHATHUAMM, CBS3aHHBIMM C  JBUKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHIA;

BBIMOJIHATh ~ W300paKeHHs  MHOTOTPAaHHMKOB M Tel  BpaLleHUs IMpHU
NapajuIeIbHOM IIEPEHOCE, LIEHTPaIbHOM CHUMMETPUH, 3€pKaJbHOM CHUMMETPUH,
U IOBOPOTE BOKPYT MPSMOH, MpeoOpazoBaHus MOA00MS;

CTPOUTH CEYEHHS MHOIOTPAaHHUKOB M TEJ BpAIICHUSA: CEYEHHs LWIMHAPA
(mapajuleTbHO M NEPIEHAUKYISIPHO OCH), CEYeHHs KOHyca (IapajuiesbHble
OCHOBAHMIO U MIPOXOSIINE Yepe3 BEPIUIMHY), CEUCHHUs 11apa;

UCIIONIB30BAaTh ~ METOJABI IIOCTPOEHHS CEYCHMI: METOJA  CIEN0B, METOA
BHYTPEHHETO NMPOEKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYIIEH TUIOCKOCTH;
JI0OKa3bIBaTh TEOMETPUUECKUE YTBEPIKICHMUS;

OPUMEHSTh TeOMeTpuUYecKue (PaKkThl AJIsl PEIICHUs] CTEPEOMETPUUYECKUX 3ajad,
IIPEANOJIAraloluX HECKOJBKO IIAaroB PEIICHUs, €CIU YCIOBHUS MPUMEHEHUS
3a/laHbl B SIBHOU U HesABHOU (hopme;

pemiatb 3aJadyd  Ha  JI0OKa3aTEJIbCTBO MATEMATHUYECKUX OTHOLUEHUH W
HAXO0KJICHUE T€OMETPUYECCKUX BEIINYUH;

IPUMEHATh IPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IIPUMEHATH II0Jy4YCHHbIC 3HAHUs Ha INPAKTHKE: CPAaBHHUBATbh, aHAJIU3UPOBATH U
OLICHUBATh PEAJIbHbIC CUTYallUU, IPUMEHATb W3YUYCHHBIC IOHSTHUSA, TEOPEMBI,
CBOMCTBa B MpPOLIECCE TOMCKA PEIICHUS MaTeMaTHYeCKHd CHOPMYITUPOBAHHON
npoOyieMbl, MOJIEIMPOBaTh peajibHble CHUTYyalldd Ha $3bIKE TIE€OMETpUH,
UCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BAHUEM TI'€OMETPUYECKUX
HNOHATHM M TeopeM, amnmapara aiareOpbl, pemarb I[paKTUYECKHUe 3a/Jaud,
CBSI3aHHBIE C HAXOKJICHUEM I€OMETPUUYECKUX BEJINYUH;

UMETh TMpEJCTaBICHUS OO0 OCHOBHBIX JTanax pa3BUTHS TEOMETPUM Kak
COCTaBHOM YacTu pyHIAMEHTA Pa3BUTHS TEXHOJIOTHHA.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUJIACC

Kosmn4yecTBO 4yacon DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ie/ioB U TeM udposbie
Ne ni/m S — pasi Beero KonTpoabusie IIpakTnyeckue f:% p:l::? oBAT e.])'Ibel e
padoThI padoThI pecype
1 BBenenue B crepeoMeTpuio 23 1
5 B3anmHOe pacrnoioykeHue MpsIMbIX B 5 1
IPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX H TUIOCKOCTEH B 3
IPOCTPAHCTBE
4 HepneHszEmepHOCTL NPSIMBIX U o5
IUTOCKOCTEH B TIPOCTPAHCTBE
5 VYribl U pacCTOsIHUSA 16 1
6 MHororpaHHuKH 7 1
7 Bekrtopsl B mpocTpaHCTBE 12 0
8 [ToBTOpEHME, 0606III€HIEC u 5 0
CUCTeMaTH3allvs 3HAHHUIA
OBIIEE KOJIMYECTBO YACOB I1O 102 4 0

ITPOTPAMME




11 KUIIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
Ne n/m HanmeHnoBaHue pa3iesioB U TeM Kontponbusre  TIpakTidecke (uudpossbie)
NMpOrpaMMbI Bcero 5 p o0pa3oBaTte/ibHbIEe
padoThI padoThI pecypeb
1 AHanmuTHYeCcKas TeOMETPHUS 15 1
2 [ToBTOpenue, o006IICHUE U 15 0
CUCTeMaTH3aIusl 3HaHU!
3 O0BEéM MHOTOTPAaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Inomanu moBepXHOCTH U OOBEMBI 9 1
KPYTJIBIX Tell
6 JBro>xeHUsI 5 1
7 [ToBTOpeHue, 00006IICHUE U 17 0
cucTeMaTH3aus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOTPAMME
IMOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC
KoumnuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁl—ITpOJII)Hble HpﬁaKaneCKne WiydMeHHs  0GPA3OBATEIBHBIC
padoThI padoThI pecypee
OcHOBHBIE TTpaBUIIA U300PAKEHUS
1 Ha PUCYHKE IJIOCKOCTH, 1
napaijIesIbHbIX MPSIMBIX (OTPE3KOB),




CCPCOANHBI OTPC3Ka

[ToHsATHS cTepeOMETpUH: TOUKA,
npsiMasi, IIOCKOCTh, TPOCTPAHCTBO.
OcHoOBHbIE ITpaBUIIa U300paKEHUS
Ha PUCYHKE IJIOCKOCTH,
napayieabHBIX IPSIMBIX (OTPE3KOB),
CepeluHbI OTpe3Ka

[TonsiTus: mepecexaroniuecs
IJI0CKOCTH, MEPECEKAIOIINECS
npsiMasi ¥ TIOCKOCTb;
MOJIYIIPOCTPAHCTBO

[TonsaTHA: nepecexkaromuecs
IJIOCKOCTH, MIEPECEKAIOIINECS
psiMasi ¥ INIOCKOCTB;
HOJIYIIPOCTPAHCTBO

MHororpanHuKU, U300pakeHue
MPOCTENIINX MPOCTPAHCTBEHHBIX

¢buryp, HeCyIIeCTBYIOIIHNX
00BEKTOB

MHororpanHuKy, U300pakeHue
MIPOCTENIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOIIHNX
00BEKTOB

AKCHOMBI CTEpPEOMETPUU U TEPBbIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHUH U TIEPBbIE
CJIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbIE
cinenctBus n3 Hux. CriocoObl
3a/1aHMs IPSIMBIX U MJIOCKOCTEN B




npocTtpaHcTBe. O003HaUSHUS
IPSIMBIX U INIOCKOCTEN

10

11

N3o0paxenne ceuyeHU MUPaMUIbI,
Ky0a U mpu3Mbl, KOTOPbIE TPOXOASIT
yepe3 ux péopa. Mzobpaxenue
MepeCceyeHus MOITYyUYEHHBIX
IJIOCKOCTEN. PackpammBanue
MMOCTPOCHHBIX CEYCHUHN pa3HBIMU
LIBETaMH

N3o0paxenue ceueHn MUpaMU/IbI,
Ky0a ¥ TIPU3MBI, KOTOPBIC TIPOXOJIST
yepe3 ux péopa. M3zo0pakenue
TIepPEeCeUCHUS MTOTYICHHBIX
IJIOCKOCTEN. PackpammBanue
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
IBETaMU

12

13

N306pakenne ceueHuid mupamuibl,
Ky0a u IpU3MBbl, KOTOPHIE TPOXOAAT
yepe3 ux péopa. Mzobpaxenue
repecevyeHus MOJyYEHHbBIX
IIocKocTen. PackpamrBanue
MMOCTPOEHHBIX CEYEHUI pa3HbIMU
[BETaMHU

N3o0paxenue ceuyeHn MUpaMUIbI,
KyOa 1 IPU3MBI, KOTOPBIC TTPOXOIAT
gyepe3 ux péopa. M3o0pakenue
MePeCeUCHUs MOJTYICHHBIX
ImIocKocTen. PackpamnBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
[[BETaMU

14

Merton cneioB 1Sl MOCTPOSHUS




ceueHui

15

Merop cieioB 1uisi HOCTPOEHUS
ceueHnil. CBOMCTBA MepeceyeHuit
IPSIMBIX U INIOCKOCTEN

16

17

Mertoz cienoB a1 TOCTPOCHHUS
ceyeHnid. CBOICTBA MepeceyeHni
MPSAMBIX U INTIOCKOCTEN

ITocTpoenue cedyennii B nupamMuze,
KyOe 1o TpéM ToukaM Ha pEopax.
Co3naHue BEIHOCHBIX YepTEXel U
3aIMCh IIAaroB MOCTPOSHUS

18

19

[TocTpoeHue ceueHuid B MUpaMue,
KyOe 1o TpéM ToukaM Ha pEopax.
Co3naHne BEIHOCHBIX YEPTEXKEN U
3aluCh 1IaroB MOCTPOEHUS

[TocTpoenune ceyenuii B mupamuzie,
KyOe 1mo TpéM To4KaMm Ha pEopax.
Coznanue BEIHOCHBIX YepTEexel u
3aIHMCh MIAr0B MOCTPOCHUS

20

[TocTpoeHue ceueHuid B mUpaMu/e,
KyOe 1o TpéM To4kaM Ha pEopax.
Co3ngaHue BEIHOCHBIX YEPTEXKEN U
3aIUCh I1aroB MOCTPOCHUS

21

IToBTOpEHUE NIIAHUMETPUN:
Teopema 0 MpONOPIUOHATIBHBIX
otpeskax. [Tonobue TpeyroibHUKOB

22

IToBTOpEHME NIITAHUMETPUN:
Teopema Menenasi. PacueTs! B
CEUYEHHUSX Ha BBIHOCHBIX YepTexkax.
Wcropus pa3BUTH IJIAHUMETPUU U




CTepeOMETPUU

23

KontponpHas pabora "AKCHOMBI
crepeoMerpun. CeueHus"

24

B3aumHoe pacnonioxkeHne npsiMbIx
B IIPOCTPAHCTRE.
CxpemuBaromuecs npsiMbie.
[Ipru3Haky CKpEeNIMBAOIINXCS
npsambiX. [TapannenbHbie npsiMbIE B
MIPOCTPAHCTBE

25

Teopema 0 cyliecTBOBaHUM U
€IMHCTBEHHOCTH MPSMOM
MapajuIeIbHON JaHHOM IPSIMOH,
MPOXOISIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIleH Ha
JTaHHOU npsiMou. Jlemma o
MEPECEUCHUN MAPATIICITBHBIX
MPSMBIX IJIOCKOCTBIO

26

27

[TapamienbHOCTh TpeX NPSIMBIX.
Teopema o TpEX mapaieNbHbIX
npsMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMBIX

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA
MapajuieIbHOrO MPOEKTUPOBAHMSL.
N306paxkenue pa3Hbix GUryp B
NapalIeIbHON IPOEKIIUH

28

29

[lenTpanpHas npoekuus. Yroiu ¢
COHANpPaBJICHHBIMU CTOPOHAMHU.
Yrosn Mexay nNpsiMbIMUA

3amayy Ha JOKA3aTEILCTBO U




30

31

32

33

HCCIICA0OBAHUC, CBA3aHHBIC C
PaCIIOJIOKCHUCM IIPAMBIX B
IMPOCTPAaHCTBE

[TonsATH: mapamnenbHOCTh NPSIMON
Y IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napamieabHOCTH IPSAMOUN
u ockoctu. CBoiicTBa
MTapaJuIeIbHOCTU IIPSIMOM U
MIJIOCKOCTH

['eomerpuueckue 3agaum Ha
BBIYMCIIEHUE U JI0KA3aTEeNbCTBO,
CBSI3aHHBIE C APAILIETbHOCTBIO
MIPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

[Toctpoenue ceuyenus,
MPOXOISIIIETO Yepe3 JaHHYIO
MPSIMYIO HA YEPTEKE U
MapajyIeIbHOrO APYroi MpsIMOM.
Pacuér oTHOIMIEHMI

[TapannenpHas mpoekuus,
MIPUMEHEHHE JIJIS1 TOCTPOCHUS
CedeHUi KyOa ¥ mapaiesenurne/a.
CaoiicTBa napauienenurena u
MIPU3MBI

34

35

[TapanenbHbI€ INIOCKOCTH.
[Tpu3Haky napanaeabHOCTH ABYX
TUIOCKOCTEN

Teopema o0 mapaaieabHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH,
MPOXOAIIEH YEPE3 TOUKY, HE
MPUHAJICHKAITYIO TAHHOU




IUIOCKOCTH U CJIEACTBUS U3 HEE

36

CBoiicTBa napamieabHbIX
IJIOCKOCTEN: 0 MapajjIeabHOCTH
MPSAMBIX [IEPECEYEHUS TTPU
MEPECEUCHUN JIBYX MAPAIIIETBbHBIX
TUIOCKOCTEN TPEThEN

37

CaolicTBa napajjienbHbIX
IUIOCKOCTEN: 00 OTpe3Kax
MapajuIeIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXKIY
[apajuIeIIbHBIMU IIJIOCKOCTSMH; O
[IEPECEYCHUU IIPSIMOH C ABYMS
MapaJuIeIbHBIMU IIJIOCKOCTSIMHA

38

[ToBTOpenue: Teopema IMucdaropa
HAa IIJIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napajuieseIuIe1a

41

42

Brruncienue JumH OTpE3KOB B KyOe
U TIPSMOYTOJIbHOM
napasuiesenuIee

[leprieHAUKYIAPHOCTD MIPSMOM U
mockocTu. [Ipusnax
MEPIEHIUKYIIIPHOCTH IIPSIMOU U
IJIOCKOCTH

43

IleprieHAUKYIIAPHOCTD IPSIMOM U
mockocTy. IIpusHax
MEPIEHAUKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH




44

Teopema 0 CylniecTBOBaHUM U
€MHCTBEHHOCTH MPSIMOU,
MPOXOIAIIEH YEPE3 TOUKY
MPOCTPAHCTBA U
MEPIEHANKYJISIPHON K TTIOCKOCTH

45

[InockocTH u MNCPICHAUKYJLAPHBIC
UM IPSAMBIC B MHOTOI'PaHHUKAX

46

[InockocTu u INCPICHANUKYJLAPHBIC
UM IPSAMBIC B MHOTOI'paHHUKAX

47

48

49

50

51

52

[leprienAMKYISIp U HAKIOHHASL.
[TocTpoenne nepneHANKyIsIpa u3
TOYKH Ha MPSAMYIO

[lepneHauKySp U HaKJIOHHAS.
[TocTpoenne nepneHANKyIsIpa U3
TOUYKH Ha MPSMYIO

Teopema o0 TpEX MEpHIEHINKYIIApAX
(npsimast u obpaTHas)

Teopema o0 TpEX MeprneHINKYIIApax
(npsimast u obpaTHas)

Yron Mexay CKpelnBarOIUMMHUACS
MPSIMBIMH

[Touck neprneHIuKyIsIpHbIX
MPSIMBIX C IIOMOIIBIO
NEPHEHANKYISPHBIX INIOCKOCTEN

53

54

OpTOroHanbHOE MPOEKTUPOBAHNE

[TocTpoenue ceuenuit kyoa,
MIPU3MBI, IPAaBUILHONW MUPAMUIBI C
IIOMOILIBI0 OPTOrOHAJILHOM
MIPOEKLMH

55

[Toctpoenue ceuennii Kyoa,




56

MIPU3MBI, TPAaBUIILHON MTUPAMUJIBI C
MMOMOIIBIO OPTOTOHAJIBHOM
IIPOECKLIUN

CuMMeTpus B IpOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[LnockocTn cumMeTpuii B
MHOT'OTpaHHUKaX

57

58

59

[Ipu3Hak nepneHANKyJIIpHOCTH
MIPSIMOM M TUNIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

[IpaBuUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTossiHMi1 OT TOUKH 10
TI0CKOCTH

HpaBI/IHBHBIG MHOT'OTpaHHWKH.

Pacuér paccrosanuii OT TOUKH 10
IUIOCKOCTH

60

61

62

CriocoObI OIyCTHTH
NEPHEHANUKYISAPBl: CHMMETPHS,
CIBHI TOYKH IO MapajieIbHON
PSAMOM

Cnur o HenapamieabHON
MIPSIMOM, U3BMEHEHUE PACCTOSTHUI
KonTponsHas pabdora "B3aumHoe
pacrnoioKeHHe MPsIMbIX U
TJIOCKOCTEHN B MPOCTpaHCTBE"

63

64

[ToBTOpEHME: Yyroy MeXIy
MPSMBIMU HA INIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOIBHOM

TPEYTrOJbHUKE, TCOPEMAa KOCUHYCOB

IloBTOpEHUE: yroa Mexny




CKPELMBAIOLIMMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

66

67

reOMeTpI/I‘IeCKI/Ie MCTO/bI
BBIYUCIICHUA yTIJIa MCKAY IMMPAMBIMU
B MHOT'OrpaHHHUKax

JIByrpanssiii yros. CBOWCTBO
JUHENHBIX YIJIOB ABYTPAHHOTO yIila
[lepnenauKyasipHBIE IOCKOCTH.
CaoiicTBa B3aUMHO
NEePIEeHANKYIISIPHBIX TUIOCKOCTEN

68

69

[Ipu3Hak nepneHuKyIspHOCTH
IUIOCKOCTEM; TeOpeMa O MPSIMOU
IepeceyeHus AByX MIOCKOCTEN
NEPHEeHIUKYISIPHBIX TPEThel
MIJIOCKOCTH

[IpsAMOYTOIBHBIN NapaJIeIeIuIEe;
KyO0; U3MEpeHUsI, CBOHCTBA
IIPSIMOYTOJIHOTO Mapajulesenuneaa

70

Teopema o quaroHaiIn
MPSIMOYTOJILHOTO Mapauiesienune/1a
U CIIEACTBUE U3 HEE

71

CrepeomeTpuyecKkue 1 MpUKiIagHbIe
3a/1auM, CBSI3aHHBIC CO B3aUMHBIM
PacCToIOKEHUEM TIPSMBIX U
TJIOCKOCTH

72

[ToBTOpEHUE: CKpeIIUBAIOIIAECS
MpsiMbIe, TTAPAJUICIbHBIE TNIOCKOCTH
B CTaHJAPTHBIX MHOTOTPaHHUKAX

73

[Tapa napannenbHbIX IUIOCKOCTEN
Ha CKPEUIMBAIOIINXCS MPSIMBIX,




74

PacCTOSIHUE MEXAY
CKpELIMBAIOIIUMUCS NPSMBIMU B
IIPOCTBIX CUTYALUAX

PaccrostHuEe OT TOYKH 110
IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM
110 IIJIOCKOCTH

75

76

Brruucnenue paccTostHuN MEXIy
CKPEILMBAKOLIMMUCS NPSIMBIMU C
ITOMOIIBIO NTEPIIEHANKYJIIPHON
IJI0CKOCTH

TpéxrpanHslil yroj, HEpaBEHCTBA
JUIsl TPEXTPAaHHBIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB Ul TPEXTPAHHOIO yTIila

77

DneMeHTHI c(hepruuecKou
TCOMETPHH: T€OJC3NUCCKUE JTMHUU
Ha 3emie

78
79

80

81

82

[IpomexxyTouHas aTrectanus
CucremaTuzanus 3HAaHUHU
"MHOrorpaHHuK 1 €ro 3JIeMEeHThI"
[Inpamuia. Buasl nupamu.
[IpaBuiibHas nupamuga

[Tpusma. IIpssmast u HaKJIOHHAA
npu3Mel. [IpaBuibpHas npusma
[Ipsamoit napamienenunen,
MPSIMOYTOJIbHBIN MapaljieNenuIe],
Ky0

83

BbrlyKiible MHOTOTPaHHUKH.
Teopema Oiinepa

84

BrlInykiible MHOTOrpaHHUKH.




Teopema Diinepa. [IpaBuibHbIE U
MOy PaBHWIbHBIE MHOTOTPAHHUKH

KonTponsnas pabota

85 "MHororpaHHuku" .

86 [TonsTHe BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBusno napannenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Pasnosxenme BekTopa mo 6asucy

91 TPEX BEKTOPOB, HE JICKAIIUX B 1
OJIHOM TUIOCKOCTH

92 CkaisipHOE MTPOM3BEICHUE 1

93 Brruncnenue yria Mexmy 1
BEKTOpPaMH B IPOCTPAHCTBE

94 [Ipocreiimme 3axaun ¢ BEKTOpamMu 1

95 [Ipocreiimme 3agaun ¢ BEKTOpaMU 1

96 [IpocTeitmme 3aauu ¢ BEKTOpaMu 1

97 [Ipocreiimme 3agaun ¢ BEKTOpaMU 1

98 O606I{I€HI/I€ Y CUCTeMaTH3alus 1
3SHAHHH

99 O6O6HUIGHI/IC M CHCTEMaTH3aLus 1
3HAHHH

100 O606IEI€HI/I€ M CUCTEMAaTH3aLH 1
3HAHHH

101 O000111eHIE U CHCTEMATH3ALHS 1

3HAHUU




O00011IeHIE U cCUCTEMATH3AIIUI

102 N 1
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I1O 102 4 0
[TIPOIT'PAMME
11 KIIACC
KoauvecTBo yacos DJIEeKTPOHHbIE
Ne Hara nu(ppoBbIe
Tema ypoka Kontpoabnbie IIpakTHuyeckue
n/n P Bcero p P H3yyeHusi oOpa3oBaTesibHbIE
padoThbI padoThI
pecypcbl
IToBTropenue Temel "KoopauHaTsl
1 BEKTOpa Ha MJIOCKOCTH U B 1
IIpOCTpaHCTBE"
2 [ToTOpenue temsl "CkansapHoe 1
IIPOU3BEJICHUE BEKTOPOB"
[ToBTOpenue Temol "Brruncienne
3 yrjla MEeXy BEKTOPAMH B 1
pocTpaHcTBe"
[ToBTOpenue TemMel "YpaBHeHHE
4 NpSIMOM, TPOXOIALIEH yepes3 ABe 1
TOYKH"
5 YpaBHEHHE MIOCKOCTH, HOPMAJIb, 1
YPaBHEHHME IIJIOCKOCTH B OTPE3KaxX
6 YpaBHEeHUE MIIOCKOCTH, HOPMaJlb, 1
YpaBHEHHE MJIOCKOCTH B OTPE3KaxX
7 BekTopHoe npousBeneHue 1
8 JIuneliHbIE HEPABEHCTBA, INHEWHOE 1

pOrpaMMHpPOBaHUE




JInHeliHbIe HEpAaBEHCTBA, JTUHENHOE
MIPOTPAMMHUPOBAHUE

10

11

AHanuTHYECKHE METOBI pacuéra
yTIila MKy NPSMBIMU B
MHOTOTpaHHUKAaxX

AHaIUTUYECKUE METOIBI pacyéra
yIJIa MEXAY TUIOCKOCTAMU B
MHOTOTpaHHUKaX

12

dopmyiia pacCTOSTHUASL OT TOYKH 10
IJIOCKOCTH B KOOpJAMHATAaX

13

HaxoxneHne pacCTOsSTHHI OT TOYKHU
JI0 TUIOCKOCTH B KyOe

14

HaxoxneHne paccTOsSTHHI OT TOYKHU
JI0 TUIOCKOCTH B IIPaBHIILHOM
nMpaMu/ie

15

KonTponbhas pabora
"AHalUTHYECKasi TEOMETpHUsT"

16

CeueHnsi MHOTOTPAHHUKOB:
CTaHJApPTHbIE MHOTOTPAaHHUKHU

17

CedeHrss MHOTOTPAHHUKOB: METO/T
ClIeI0B

18

19

CeueHrsi MHOTOTPAHHUKOB:
CTaHJAPTHBIE MIJIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN
[TapannenpHble NIPAMBIE U

IMJIOCKOCTU: IapaJlJICJIbHBIC
CCUCHUA

20

[TapannenpHble PAMBIE U
IJIOCKOCTH: PAaCYET OTHOLIEHUM




21

22

23

24

[TapamienbHble IPsIMBIE U
IJIOCKOCTH: YTJIbl MEXAY
CKPELIMBAOIIUMHUCS PSIMBIMH

[lepneHauKyIsIpHBIE IPSMBIE U
IJIOCKOCTH: CTaHJAPTHBIE ITAPbI
NEPIEHINKYIISPHBIX INIOCKOCTEN U
IIPSAMBIX, CAMMETPUH
MHOT'OTPaHHUKOB

[lepneHauKyIsApHBIE NPSIMBIE U
IJIOCKOCTH: TEOPEMa O TPEX
NEPIEHIUKYISIPax
[lepneHauKyIsApHBIE NPSIMBIE U
IUIOCKOCTH: BBIYNCIIEHUS JJIUH B
MHOTOTPaHHUKAX

25

[ToBTOpEHNME: TUTOIATH
MHOT'OYTOJIbHUKOB, ()OPMYJIBI JIJIS
TIoIaaen, CooOpakeHus Mmogo0ust

26

27

IloBTOpeHue: miomanu
MHOTOYTOJILHUKOB, (DOPMYJIIBI 1151
TIoIaaeH, CooOpakeHus Mogo0ust
[ToBTOpEHME: TIOMAAN
MHOTOYTOJILHUKOB, (DOPMYJIIBI IJIs1
10 e, COOOpakKeHUs MOA00US

28

29

[Inomany ceueHnit
MHOTOTPaHHUKOB: TUIOIIATN
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpakeHUs TOA00US
IImomanu ceueHuit
MHOTOTPaHHUKOB: TUIOIIATN
MOBEPXHOCTEH, pa3pe3aHus Ha




JacTH, COOOPAKECHHS TT0100us

30

31

I momranu ceuenmii
MHOTOTPaHHUKOB: TUTOIIA U
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpakeHUs OA00uUs
O0BéM Tema. O0beM
MPSIMOYTOJILHOTO
napajuiesenure/ia

32

3amaun 00 yBoeHUH Ky0a, o
KBaJipaType Kyba; 0 TpUCEKIINH
yria

33

34

CrepeoMeTprUEeCKHE 3a1a4H,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO
napaJuielienuIe/ia

[TpuknamHbIe 330291, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMA
PSMOYTOJIEHOTO
napaJuiesieIuIie/1a

35

36

O0BEM PSMOI TPU3MBI

CrepeomeTpruyecKkue 3a1auu,
CBSI3aHHBIE C BBIYHCIICHHUEM
00BEMOB MPSIMON TTPU3MBI

37

[MpuknanHble 3a1a4H, CBSI3aHHBIC C
00BEMOM IPSMOM TPU3MBI

38

39

Brrunciienne 00EMOB Tel ¢
IIOMOIIIBIO OIIPEIEIIEHHOTO
uHTerpana. O0bEM HaKJIOHHOMN
IPU3MBI

Brruucienrue 006EMOB TEI C




HOMOILIBIO ONPEEeTIEHHOTO
uHTerpana. O0bEM NUpaMuIbl

40

41

dopMmyna 00bEMa TUPaAMU/IBI.
OTtHonieHne 00bEMOB MUPAMHUJL C
00IIIUM YTJIOM

®opmyna o0bEMa TUPAMHUIBI.
OTtHomieHne 00bEMOB MUPAMHUJL C
00IIUM YTJIOM

42

CrepeomeTpruyecKre 3a1auu,
CBsI3aHHBIE ¢ 00bEMaMU
HAKJIOHHOM IIPU3MBI

43

Crepeomerpudeckue 3a1auu,
CBsA3aHHbIE ¢ 00BEMAMU TUPAMHU/IBI

44

45

46

[IpukitamHbIe 3a/1a4d IO TEME
"OO0BEMBI TEH", CBI3aHHBIC C
00BEMOM HAKJIOHHOM MPU3MBI

[IpuknagHelie 3a1a4u MO TEME
"OO0BEMBI TEH", CBSI3aHHBIC C
00BEMOM MHUPAMU/TBI
[Tpumenenne 0ObEMOB.

Brruucnenue PaCCTOAHUA 10
IIIIOCKOCTHU

47

KonTtponshnas padora "O0béM
MHOTOrpaHHUKa"

48

[{wmHapUYecKas MIOBEPXHOCTb,
oOpa3yromie MIIHHIPHIECKON
MIOBEPXHOCTH

49

Hunuuap. [Ipsamoit kpyrosoun
uunuHAp. [nomans noBepxHocTn
LHUJIUHAPA




50

o1

Konunyeckast moBepXHOCTb,
00pa3yroniue KOHUYECKOn
noBepxHocTh. Konyc

CeueHune KOHYyca IIOCKOCTHIO,
MapajyieabHON ITIOCKOCTH
OCHOBaHUS

52

VYceuénnslii konyc. M300paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53

[1nomans 60KOBOM MOBEPXHOCTH U
MTOJTHOW TTOBEPXHOCTH KOHYyCa

54

[1nomans 60KOBOM MOBEPXHOCTH U
MTOJTHOW TTOBEPXHOCTH KOHYyCa

55

56

CrepeomeTpruyecKue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYHCIICHUE,
IIOCTPOCHHUEM CEUECHMM LIWIMHAPA,
KOHYyCa

CrepeomeTpruyecKue 3ajauu Ha
JIOKA3aTeJILCTBO M BBIUKCIICHHCE,
MOCTPOCHUEM CEUCHUU IUIIUHAPA,
KOHYca

S7

IIpukinagueie 3a1a4n, CBSI3aHHbBIE C
HWJIMHIPOM

58

IIpuknagueie 3a1a4n, CBSI3aHHbBIE C
HWJIMHIPOM

59

60

Cdepa u map

[epeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u
cdepsl IocKocThi0. Bua u
n300pakeHue mapa

61

[Tepeceuenue cdepsl u mapa c




62
63

wiockocThio. Kacanue mapa u
chepsl iockocThio. Bua u
n300pakeHue 1mapa

VYpasuenue chepsl. [Inomans
cthepsl u e€ yacrteit

Cummetpus cdepsl U mapa

64

CrepeomMeTpuvecKHe 3a1a4i Ha
JI0Ka3aTeILCTBO U BBIYUCIICHUE,
CBSI3aHHBIC CO CEPOii U MapOM,
MIOCTPOCHUEM UX CCUCHUIM
TUTOCKOCTBIO

65

CrepeoMeTrpuyeckue 3aauu Ha
JIOKA3aTeJIbCTBO U BBIUYHCIICHUE,
CBsA3aHHBIE CO cPepoil U mapoM,
MMOCTPOEHUEM UX CEUEHUI
MJIOCKOCTBIO

66

67

68

69

70

71

[Tpuknanuble 3aaa4u, CBI3aHHbIE
co cdepoii u mapom
[ToBTOpEHUE: OKPYKHOCTH HA
IUIOCKOCTH, BBIYUCIIEHHUS B
OKPYHOCTH, CTaHAAPTHBIE
og00us

Pa3znuunbie KOMOMHALIMY TeEI
BpallleHUsI © MHOTOI'PaHHUKOB
3agaun 1o reMe "Tena u
MTOBEPXHOCTH BpPAILLICHUS "
3amgaun 1o reMe "Tena u
MTOBEPXHOCTH BPAILLICHUS"

KonrtponsHas pabota "Tena u
MIOBEPXHOCTH BPALLICHUS"
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O06BeéM uHApa. Teopema 06
00bEME MPSIMOTO IUIUHIPA
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Brruucienune o06EMOB TE C
IIOMOILBIO OIIPEIEIIEHHOTO
uHTerpana. O6bpEM KoHyca
[Tomany 60KOBOM M MOJHOM
MMOBEPXHOCTHU KOHYCA
CrepeoMeTpuyecKue 3a1a4u,
CBSI3aHHBIC C BRIYMCIICHUEM
00BbEMOB MIIMH]IPA, KOHYCA
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[IpuknagHblie 3a1a4u MO TEME
"OO0BEMBI U IIOMIAAN
IIOBEpXHOCTEN Ten"
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OO0BEM 1mIapa 1 MapoBOro CEKTopa.
Teopema 06 o0bEMeE 1m1apa.
[Tnomans chepsr.
CrepeomeTpruuecKue 3a1auu,
CBSI3aHHBIE C BBIYUCIIEHUEM
00BEMOB 111apa, apOBOIro
CerMEHTAa U MIAPOBOT0 CEKTOpa

[IpuknagHelie 3a1a4u MO TEME
"OO0BEMBI TEH", CBSI3aHHBIC C
00BEMOM I1apa M TUIOMIALI0
chepbl. COOTHOIICHUS MEXTY
IJIOMIAASIMH TOBEPXHOCTEN U
00BEMaMHU TOJOOHBIX TEII

[TomoOHBIE TENIa B MPOCTPAHCTRBE.
H3menenne 06bEMa pu mo00uu.
CrepeoMeTpuyeckue 3a1auu,
CBSI3aHHBIE C BBIYMCICHUEM




00BEMOB TeJI U TUIOLIAIEH
MTOBEPXHOCTEH
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HpOMe)KYTO"IHaH arTTecTanusa

81

82

JIBM>KEHMS IPOCTPAHCTBA.
OtoOpaxkenus. [IBuxeHus u
paBeHcTBO Quryp. O6mme
CBOICTBA JABMKECHUM

Buabl nBrkeHUN: TapaIeIbHbINA
MEPEHOC, LIEHTPAJIbHAs CAMMETPHUS,
3€pKaJIbHAsl CUMMETPUsL, [IOBOPOT
BOKPYT NPSMOM

83

[Ipeobpa3zoBanus mogoowms.
[Ipsimast u cdepa Ditnepa

84

FCOMeTpI/ILIeCKI/Ie 3aJa4u Ha
IMPUMCHCHUC IBHUIKCHU A
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KonTtponrsnas padota "BekTopsl B
npocTpaHcTse"
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O6o6maromiee noropenue 11
MOHATHUM U METOJOB Kypca
reometrpun 10—-11 knaccos,
cCUCTEMATH3aIA 3HAHUU:
"[TapanienbHOCTh NPAMBIX U
IJIOCKOCTEH B MpOCTpaHcTBe"

87

O6o6maromiee noropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10—11 kaccos,
cucTeMaTHu3allus 3HaHU:
"BekTopsl B npocTpaHcTBe"

88

Ob6o6maromiee mopropenue 11
MTOHATUN U METOJIOB Kypca




89

90

reomeTpuun 10-11 kmaccos,
cCUCTEMATH3aUA 3HAHUU:
"BekTopsl B npocTpaHcTBE"

O6o6maromiee nopropenue 11
MOHATUN U METOJIOB Kypca
reomeTpuu 10-11 kmaccos,
cucreMarusaius 3Haduii: "O0beM
MHOTOTpaHHUKA"

O6o6maromiee nopropenue 11
MOHATUI U METOJIOB Kypca
reometpun 10—-11 knaccos,
cucreMmarusanus 3HaHui: "O0beM
MHOTOTpaHHUKA"
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92
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94
95

Oo6o6maromiee mopropenue 11
MOHATUI U METOJIOB Kypca
reometrpun 10—-11 knaccos,
cHCTEMAaTU3aIUsl 3HAHUMN:
"[lmomaau mMOBEpXHOCTH U 0OO0BEMBI
KpyTJbIx Ten"

O6o6maroniee nopropenue 11
MOHATUHN U METOJIOB Kypca
reomeTpun 10—11 knaccos,
cucTeMaTHu3allus 3HaHUM:
"[Tmomaau mMOBEpXHOCTU U 0OOBEMBI
KpyTJbIxX Ten"

[ToBTOpEeHME, 0000IIICHNE U
CUCTEMAaTHU3aIlNs 3HAHHUH

[ToBTOpEeHME, 0000IIICHNE U
cUcTeMaTu3anus 3HaHUU

[ToBTOpEeHME, 0000IICHNE U




cCUCTeMaTH3alus 3HaHUM
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HcTopust pa3BUTHSI CTEPEOMETPHUH
KaK HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

HcTopus pa3BUTHSL CTEPEOMETPUU
KaK HayKH U €€ poJb B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul
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Hcrtopus pa3BUTHs CTEPEOMETPUH
KaK HayKH U €€ poJb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U
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Wcropus pa3BUTHS CTEPEOMETPUUN
KaK HayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui
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Hctopust pa3BUTHsL CTEPEOMETPUN
KaK HayKHu U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

I/ICTOPI/ISI pa3BUTUA CTCPCOMETPUHU
KaK HaYKHU U eé POJIb B pa3BUTHUHU
COBPCMCHHBIX NHKCHCPHBIX U
KOMITbIOTCPHBIX TEXHOJIOTui

OBIIEE KOJIMYECTBO YACOB I1O

102




I[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* Marematuka: anreOpa ¥ Hayajaa MaTeMaTUYECKOIo aHalIu3a, reomeTpusd. ['eomerpus,
10-11 xmaccel/ Atanacsu JI.C., byry3oB B.®., Kagomiies C.b. u apyrue, AknmonepHoe
obmectBo «M3narensctBo «IIpocBerienue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
HUHTEPHET

https://urok.apkpro.ru/

https://resh.edu.ru/
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