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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero oOpa3zoBaHus, TaK Kak 00eCIeYnBaeT BO3MOXXHOCTh U3YUEHMS JUCLHUTIINH
€CTECTBEHHO-HAYYHOW HAIPaBJIECHHOCTH W MPEAMETOB TI'YMAHUTAPHOIO LMKJIA.
[Tockonpky  jormdyeckoe  MbllIUIEHHE,  (GOpMUpPYEeMOe  IpH  H3YYEHUHU
O0Oy4YarOMIMMUCS TOHATUIHBIX OCHOB I'€OMETPUHU, IIPHU JI0KA3aTEIIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKICHUMN MPU PEUIEHUU F€OMETPUYECKHUX
3aa4y, YMEHHME BBIIBUTaTb M OINPOBEPratb THUIIOTE3bl HENOCPEICTBEHHO
VCIIOJIB3YIOTCSI IIPY PELIEHUM 3a7a4 €CTECTBEHHO-HAay4YHOI'O LHKJIA, B YACTHOCTH
dbuznyecKkux 3aaad.

I{enb ocBoeHus nporpaMmMbl yueOHOro Kypea «I'eomeTpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE MHJIUBHUAYAJIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONICH NpeaMeTHoN o0nactu «MaremaTuka u
nHpopMaTtuka»  4epe3  OOeCIleYeHHE  BO3MOXKHOCTH  IPHOOpETCHHS U
UCIIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHUM W  JIEeHCTBUH,
crnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIIHOTO NpoheCCUOHATBHOTO
o0pa30BaHus, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMH 3aJauaMu Kypca TE€OMETPUH Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUPSIOLUIMMH U YCUJIMBAIOIMMU Kypc 6a30BOr0 ypOBHS, SIBISIFOTCS:

paciMpeHre NpeJcTaBiIeHUs] 0 TEOMETPUU KaK YacTH MUPOBOW KYJIbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMHpOBaHHUE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEeMAaTHYECKUX MOJEIAX, MO3BOJIAIONIMX OMNHUCHIBATh M H3Yy4yaTh
pa3HbIE SBJIEHUS OKPYKAKOLIEro MUPA, 3HAHUE MOHATHIHOIO anmnapara 1o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMHpoBaHHE  yYMEHHUS  BJIAJE€Tb  OCHOBHBIMH  TMOHSATHUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M KX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pEelIeHUs 3a/1a4;

dbopMHpoOBaHUE YMEHHS paclio3HaBaTh HAa YepTexkax, MOJACIAX U B pealbHOM
MUpE MHOTOTPAHHUKM M Tejla BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUYECKUE
MOJIEIIN;

¢bopMUpOBaHHE MOHMMAaHHS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHHUS
MaTeMaTHYECKUX TeOopHuil, (OpMUPOBAHHWE NMOHUMAHHUSA POJIU AKCHUOMATHKU IpU
IIPOBEJICHUN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAJETh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELICHMs,, YMEHUSI UX HPUMEHATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKACHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHUX 3a4a4 U 3a/1a4 C IPAKTUYECKUM COAEPKAHNUEM,
dbopMupOBaHHE MPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelIbCTB  IPH



000CHOBaHUHM MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKHU B MIPOBEACHUU
JETYKTUBHBIX PACCyXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE WHTEJUIEKTYyaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEN 00yUaroIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIHLCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHre (PYHKIIMOHATILHONH TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHHUSI paclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAJbHBIX KU3HEHHBIX CUTYyalMsIX U MPU U3YUYEHUH JIPYTUX
y4eOHbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CUTYallMil, WCCIEAOBAHMS TOCTPOECHHBIX MOJEIIEH,
MHTEPIPETALNUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP’KAaTEIbLHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 «xmaccax sBusaworcs: «lIpsiMble HW  MIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel H  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YTIyOJNEHHOM YpOBHE OOy4YeHHUS B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJIEpKATENbHBIM JUHHUSAM Y4EOHOro Kypca, a
dbopMHpoBaHUE JIOTMUECKMX YMEHHMI  pacmpeliensieTcs He  TOJIbKO IO
coJlep>KaTeNIbHbIM JIMHUSAM, HO U 10 rojgam oOydenus. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOil paboueit
MPOrpaMMBbl, paclpeleEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIPOCaM 00yUaroIIuecs
oOpaliajuch  HEOJHOKpPAaTHO. OTO TMO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMH MOCJIEIOBATEIIBHO U MOCTYIATENIBHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJCTABICHUN 00YyYarOlUXCs, paCIIUpsisi U YIIIyOJiss
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISET:

co3garb ycnmoBus s guddepeHuuanuu  00ydeHHUs, MOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa30BaTeIbHBIX MPOTPaMM, OOECHeUHUTh YIIIyOJNEHHOE
U3y4YEHHUE T€OMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOIIMUXCA K MPOAOKEHUIO H3YUYEHUSI MAaTEMaTHUKH C
y4€ToM BbIOOpa Oyayuiel mpodeccuu, obOecrieurBas MPEEMCTBEHHOCTh MEXKIY
o01uM U IpoeccuoHaTFHBIM 00pPa30BaHUEM.

Ha wusyuyenme yueOHOro kypca «l'eomerpusi» Ha yriayOJnEHHOM ypOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHME OBYUYEHUSA
10 KUIACC

IIpsiMble M JIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATHS  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IMpsMBIX B IPOCTPAHCTBE: IIE€pECEKaroluecs,
napajuielibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAJIIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD MPAMOU
U 1uiockocTH. IlapanienbHoe W LIEHTpalbHOE MNPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OcHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBanus. M3o0OpaxeHue
¢buryp B mapajyuiesbHOW MPOEKIHMH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ
MEXKy NMPAMBIMH B MPOCTpaHCTBE. [lapaisienbHOCTh MIIOCKOCTEN: NapaliesibHbIC
IIJIOCKOCTH, CBOWCTBA IapaljIeIbHBIX IIJIOCKOCTEMN. IIpocreiimue
IPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTH: TETpajap, MNapajulesenumnesn,
MMOCTPOCHUE CEUYCHUU.

[leprieHIUKYJISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIECHIUKYIISIPHBIE MIPSMbBIE B
IIPOCTPAHCTBE, MPSMBIE MNAPAJUICIBHBIE W MEPIEHAUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IPsAMOU
NIEPIEHANKYJIAPHOU IIJIOCKOCTH. OproroHansHoe IIPOEKTUPOBAHHUE.
IlepnieHAMKYIJISP U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JIO INIOCKOCTH, PACCTOSTHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  OPOEKIuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IUIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
IJIOCKOCTEN. Teopema o TpEX MepHeHIuKyIspax.

YIisl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JIMHEWHBIN yroJI ABYIPAHHOIO yriia. TpEXTpaHHbId U MHOTOIPaHHbBIE YTJIbIL.
CBoiicTBa IUIOCKHMX YIJIOB MHOrOrpaHHoro yria. CBoOHCTBa IUIOCKMX U
JBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXIPAHHOIO YIJIa.

MHoOrorpasHHuKHu

Buael MHOrorpaHHukoB, pa3BEpTka MHOrorpansHuka. [Ipusma: n-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHAs TPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayenenunen, nOpsSAMOYrOJIBHBIA — Mapajulesienune] W €ro  CBOMCTBA.
Kparuaiiiue mnyTHd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yronbHas nOUpaMuiaa,
npaBuwibHas W yceu€HHas nupamuiabl. CBolicTBa péOGep M OOKOBBIX TIpaHel
MpaBWIbHOW mnupamubl. [IpaBUiibHbIE MHOTOIPAHHUKH: IpaBWIbHAs MpU3Ma U



MpaBWIbHAS MNHPAMUJA, NPABWIbHAS TPEYrOJbHAS MHUPAMUIA W MPABUIIbHBIN
TeTpa’ap, KyO0. IlpeacraBneHue O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
JOACKAdIP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, OuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOW TPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOM MPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TMPABUJIBLHOW MHUPaMUJIBI,
TeopeMa O IUIOLIAIN YCEUEHHON MUPaMU/IBL.

CummMmeTpuss B NOPOCTPAHCTBE. DIJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajieJenunea, CUMMETPUS IPABWIbHBIX IPU3M, CHMMETPHUS MPaBUIBHOU
IMAPAMUBI.

BekTopsI H KOOPpAUHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE U  IPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSI C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXECHHUE BEKTOpa Ha
yucino. CBOMCTBA CIOXKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA Ha YHCIIO.
IToHsaTHE KOMIUTaHApHBIE BEKTOPBI. lIpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa II0 TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsMoyrosibHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHaTel Bektopa. CBs3b MEXAy KOOpAWHATAMH BEKTOpa U
KOOpAMHATAMHU TOYEK. YTOJI MeEkIy Bekrtopamu. CkanspHOE MpOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[ToHsTHSA: IWIMHAPUYECKAs IOBEPXHOCTh, KOHHUYECKAs IMOBEPXHOCTD,
cepruueckas IMOBEPXHOCTh, OOpa3yromue IoBepXHOCcTed. Tema BpamieHUs:
IWIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3auMHOe pacroyioKeHHe
chepbl M IUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe. M3o0paxenue Tei
BpallleHUsT Ha TUIOCKOCTH. Pa3BépTka mummHApa u KoHyca. CummeTpus cdepbl U
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIBHOTO MMapajieyienuieaa 1 cieactsus u3 He€. OO0bEM TpsIMod
HAKJIOHHOHM TPU3MBI, IWIMHPA, MUPaMHUIbl 1 KoHyca. O0bEM mapa u mapoBOTo
CETMCHTA.

KomOuHammu TeJl BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BHMcaHHas B
IWIMHJIP, OIMCaHHAs OKojo IwmHapa. Ilepeceuenne cdepsl W mapa ¢
wiockocThio. Kacanme mapa m chepsl TIockocThio. [loHSATHE MHOTOTpaHHUKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WM TEJO
BpAalCHUS.

[Inomans MOBEPXHOCTH IUJIWHIpA, KOHYyCA, IJIOMaaAb chepbl U e€ 4JacTeil.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIANCH MMOBEPXHOCTEH
nonoOHbeIx Quryp. IlpeoOpazoBanue momobusi, romoTeTusi. PemieHue 3amad Ha
IJIOCKOCTH € UCTIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceuyeHnii MHOTOTPAHHUKOB U TEJI BpallleHUs: CEYEHUS [UINHIpA
(mapayéuienbHO M TNEPHEHAMKYJSPHO OCH), CEYeHHUs KOHyca (MapasuielibHbIe
OCHOBAHHUIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS I1apa, METO bl TOCTPOCHUS
CEUEHUM: METOJ CIEI0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NIEpEeHOCa
CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauuu Haja BeKTopamu. BekropHoe
YMHOXEHUE BeKTOpoB. CBOWMCTBa BEKTOPHOTO yMHOXeHHUA. [IpsMoyrosibHas
cucrteMa KoopauHaT B mpoctpancTBe. Koopaunatel Bektopa. Paznoxkenue Bektopa
no Oasucy. KoopauHAaTHO-BEKTOPHBIA METOJI TPH PEIICHHUH Te€OMETPUUYECKHUX
3a/1ad.

J{BMKEeHUs B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. J[BMKeHUsS W paBEHCTBO (uryp.
OOmme cBoiicTBa JBWKEHUH. Buabl JBMXKEHUN: TapauieNibHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATDBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpoIeAyp TPakKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyTroe), yMEHHue
B3aHUMOJICMCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PakKIaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHUKH, HEHHOCTHOE OTHOILIECHHUE K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO IMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTH)KCHUW HAYKH W JIESITEIBbHOCTBIO YYEHOTO, OCO3HAHHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIErO;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs ACTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUHA, PACCYKICHU, BOCTIPUUMYUBOCTh
K MAaT€MaTUYECKHAM aCII€KTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHHE:

chOpPMHUPOBAHHOCTh, yYMEHUSI TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
WHTEpecax 3JI0pOBOTO U 0e30MacHOTo 00pas3a *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, PEeTyispHas (u3ndecKasi akTHBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUAX CIIOPTUBHO-03/I0POBUTENIBHOMN JEATEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHME ILIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznmuuHbiM  chepaMm  TpoPEeCCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTH COOCTBEHHBIEC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh U CIHOCOOHOCTH K  MaTreMaTMYecKoMy  OOpa3oBaHUIO U



caM0o00Opa30BaHUIO HAa IPOTSHKEHUHM BCEH JKU3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKOM HAIPaBIECHHOCTH;

7) 3K0JI0TUYeCKOe BOCTIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIIMAJIbBHO-DPKOHOMHYECKHUX IPOIIECCOB Ha COCTOSIHHUE MPHUPOIHON M COLMATbHOM
Cpepl, 0CO3HaHUE II100aIbHOTO XapaKTepa SKOJIOTHYECKUX poOeM, OpUeHTAIUs
Ha IIPUMCHECHHE MaTEMAaTHYECKUX 3HAHUN IS penieHus 3agad B 00JacTu
OKpYJ)Karolel cpenpl, IJIAHUPOBAHUE IIOCTYNIKOB W OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TIOHUMAaHHE
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeloBEeYeCKOW JesATEeIbHOCTH, JTaroB €&
pPa3BUTHA M 3HAYUMOCTH JUIsl PA3BUTHS LMBUIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypoll KakK CpEJCTBOM IO3HAHUS MHpA,
FOTOBHOCTh OCYILIECTBJIATh MPOCKTHYID M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble jornueckue aecTBUs:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXKAYy MOHATUIMH, (HOPMYIUPOBATH
OTpeIeNICHUsI TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS i1 000OIIEHUS U CPABHEHHUSI, KPUTEPUU MTPOBOAUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (HOpMyIHpoBaTH U  NPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHbBIE U OTPUIIATEIbHBIE, € AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS
B (akrTax, JaHHBIX, HAOIIOJACHUIX U YTBEPXKICHUSX, MpeIaratb KpUTEpUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
VMHJIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IbI;

BBIOWpATh CMOCO0 pemeHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIEHHUsA, BbIOMpaTh HauOoyiee MOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkye 1eMCTBUA:



UCIIOJIb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpoOIiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3y, APryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAHUE
[0 YCTAHOBJIEHHIO OCOOCHHOCTEN MaTeMaTHUeCKOTo 0ObEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMU, TTPOLIECCAMH,

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAOJIIOJCHMS, UCCIENIOBAaHUS, OLICHUBaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIECHMUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TaKKe BbIJIBUTAThH
MPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH ACHUIINTHI HHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U I pEUICHUS 3a]1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3JIMYHBIX BUIOB U
dbopm npeacTaBiIeHNUS,

CTPYKTYpHUpOBaTh WH(OpMAINIO, MPEACTaBISITE €€ B pa3luyHbIX (dopmax,
WLTIOCTPUPOBATh TpaUUueCcKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATH U POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBUU C YCIOBUAMH U
eI IMHu O6IIICHI/I$I, SICHO, TOYHO, T'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHI/I$I B
YCTHBIX U IIHCBMCHHBIX TCEKCTaX, AdaBaTb ITIOACHCHHA IIO XOI[y peH_IeHI/IH 3aJa4du,
KOMMCHTHPOBATDH HOJ'Iy‘-IeHHHﬁ pGBYJIBTaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIPOCHI IO CYIICCTBY OOCY)KIAE€MOM TEMBHI,
HpO6JI€MBI, pemaeMoﬁ 3aJa4u, BBICKA3bIBaTh HWACHU, HAILCJICHHBIC Ha IIOUCK
pCI_HCHI/ISI, COIIOCTABJISITH CBOU CY)KI[GHI/IH C Cy)KI[eHI/IHMI/I I[pyrI/IX yqaCTHI/IKOB
nuanora, oOHapy>KMBaTh pa3MYUe U CXOJICTBO IMO3ULIMH, B KOPPEKTHOH (opme
(bopMyIHPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

npcacTaBIATh pe3yJ'H>TaTLI peuICcHuA 3aJa4u, SKCIICPUMCHTA, UCCICIOBAHMAA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3a/ad
MIPE3EHTAIMN U 0COOESHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:



COCTAaBIIATH IJIaH, aJITOPUTM PEIIECHHUS 33J1auH, BRIOUPATh CIIOCOO PEIICHUS C
y4E€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOUMOHAJbHBIH NHTEJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATEILHON  pedeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crioco0amMu CaMOMPOBEPKHU, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa perieHUs
MaTeMaTU4YeCKOM 3a/1auu;

MPEeJABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEIICHUU 3aJ1auH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HalJICHHBIX OIMHMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD PUYUHBI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YIbTaTOB JAESITENIbHOCTH, HaXOIUTh OUIHNOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl Mpu pelleHuH Y4YeOHbIX 3a7ad, MNPUHUMATh I1eldb COBMECTHOMU
JEATEeIbHOCTH, TUIAHUPOBATh OPraHU3allUI0 COBMECTHOW paboThl, paclpenessiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXJaTh TIPOIIECC M pe3yJbTar padoOTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX Gopmax paboTel (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh paboOTHl |
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJIEHAMU KOMAaH[blI, OLICHHBATh
KAaueCTBO CBOEro BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0y4aronuiics HayIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TPU
pelieHny 3a7a4 ¥ MpOBEJICHUU MaTeMaTHYECKUX PACCYKIACHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PEIICHUU
F€OMETPUYECKUX 3a/1a4;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMU, CBS3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TIPOCTPAHCTBE, MEXIY MNPSIMOMl U
MJI0OCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHKOB (IIpU3Ma,
nupamMuzia, NpsSMOYTOIBHBIN Mapaienenumnes, Kyo);

e KjaccupuUIMpPOBATb  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIs
KJ1Iaccu(UKaIuu;

e CBOOOJIHO OMNEPUPOBATH  MOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBINOJIHATH napasuiesibHOE, LEHTPaJIbHOE u OpPTOTOHAJIBHOE
NPOEKTHUpOBaHUE (UTYp Ha IJIOCKOCTH, BBIMIOJIHATh W300pakeHUs: Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMHU, BBIMOJIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DHUTYD:
BUJ] CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpHU3Ma,
MMpaMK/Iia), TEOMETPUUECKUX TEJ C MPUMEHEHHEM (HOpMYII;

e CBOOOJIHO ONEPUPOBATH MOHITUSMH: CHMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
uryper;

e CBOOOJIHO OIEpPUPOBATH MOHSTHUAMH, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJ BEKTOPAMU;

e pemath 3aJaud Ha JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XKJICHUE TE€OMETPUYECKUX BEJIUYHMH, IMPUMEHSSI W3BECTHBIE METOJbI
IPU PELICHUH MAaTEMAaTUYECKUX 3a7ay MOBBIIIEHHOIO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATh MNPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPHUUECKUX 3a]1a4;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTekax U pUCYHKaXx;

e TMPUMEHATH I[OJYYECHHbIE 3HAHUS HA TMPAKTUKE: CpaBHUBaTh U
aHAJM3UPOBATh PEaJbHbIE CUTyallUH, MPUMEHSATh U3YYEHHBIEC MOHSATUS B
npolecce TMOMCKAa  PEHIeHHs  MaTeMaTH4YecKu  CcHOopMyIHpOBaHHOM
npo0JieMbl, MOJETUPOBATh peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
HCCJIEeI0BATh MMOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKHUE 3aJauH,
CBSI3aHHBIE C HAX0XKJAECHUEM I€OMETPUUYECKUX BEJIHYHH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX ATalax pa3BUTUS T€OMETPUU Kak
COCTaBHOM YacTu (GyHAAMEHTa pPa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUAMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U cepuueckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
TIOJTyYCHHSI;

OTIEpUPOBATh MOHATHUSIMH, CBSI3aHHBIMHU C TEIAMH BpAIICHUS: IIMIHHIPOM,
KOHYCOM, c(pepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOTYYCHHSI TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE ChEephl U TIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI DJICMCHTOB MHOTOTPAHHHUKOB M TEJl BpaIlCHUS,
00BEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJ BpAIlCHHS,
T€OMETPUYECKUX TeJI ¢ TpUMeHeHueM (hopmyi;

CBOOOJTHO OIEPUPOBATH MOHSTHUIMU, CBA3AHHBIMH C KOMOHMHAIUSIMU TeJ
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOIOTPaHHUK, BIHMCAHHBIA B cepy H
OMMUCaHHBIA OKOJIO c(epsl, chepa, BOUCAHHAS] B MHOTOIPAHHUK WA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHS MEXIY IUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
II0JTOOHBIX TENT;

n3o0paxaTh u3yyaeMble (UTYpPHI, BBITOJHITh (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

W3BJICKATh, WHTEPHPETUPOBATH W MPeoOpa3oBhIBATh HHGOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YyepTexax U pucyHKax;

CBOOOJ/IHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTRE;

BBITIOJTHATH OTEpaIlii Ha/l BEKTOPAMH,

3a/1aBaTh IIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIUYMCICHUE YIJIOB MEXKIY MPSMbIMU
U TUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSHUM OT TOYKM JIO0 IUIOCKOCTH, B
11€JI0M, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHHIH;
CBOOOJTHO OMNEPHUPOBATH TOHATHSMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWMCTBA JBUKCHUN;

BBITIOJIHATh M300paKEHUSI MHOTOTPAHHMKOB W TeJI BpallCeHUS TIpH
napajyieIbHOM — TEpPEeHOCe, IEHTPAIbHOW CHUMMETPUH, 3€pKajIbHOU
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHmsl o100,
CTPOUTH CEUEHUS MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEUEHUS IIJINHIpA
(mapanienbHO U MEePIeHIUKYIISIPHO OCH), CEYEHUS KOHYyca (MapajuiebHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPILINUHY ), CEUCHHUS 1I1apa;
HCIOJB30BaTh METO/Abl TOCTPOCHHUS CEUYCHHH: METOJ CJIEI0B, METO]
BHYTPEHHETO IPOCKTUPOBAHMUSI, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKA3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akTbl IS PEIICHHUs] CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararmlliiX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (popMme;

pelmars 3aJadyd Ha JOKa3aTelbCTBO MATEMAaTHYECKMX OTHOLICHUH U
HaXO0X/JCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIE  3HAHWA  HA  MPAKTHKE:  CpPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAIIbHBIE CUTYAI[UU, IPUMEHSATh NU3YUYCHHBIE
MOHSATHUSA, TEOPEMBbI, CBOMCTBA B MPOLECCE NOUCKA PELICHUS
MaTeMaTU4ecKu  CHOPMYJIUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
peajpHbIE CHUTYallUM Ha S3bIKE T'€OMETPHUH, HCCIIEIOBATH ITOCTPOCHHBIE
MOJIEIA C HCHOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHH UM TEOPEM,
amnmapara anreOpbl, peuaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAaXO0XJICHUEM I'€OMETPUYECKUX BEJIUYNH;

UMETh MpEACTaBICHUsI 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUM Kak
COCTaBHOM 4acTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHnoBaHue pa3ieiioB U TeM (mudposrbie)
n/n NPOrpaMMmblI Bcero Konrponbneie  Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

BBenenue B crepeoMeTputo 23 1

B3anMHOe pacnioniokeHue NpsMbIX B 6 |

HPOCTPAHCTBE

[TapanienbHOCTb MPSAMBIX U IJIOCKOCTEHN B g

IIPOCTPAHCTBE

[lepnieHIUKYISIPHOCTD NPSAMBIX U ’5

IJIOCKOCTEN B POCTPAHCTBE

VYrael ¥ paccTosiHUA 16 1

MHororpaHHuku 7 1

BexkTopsl B IpOCTpaHCTBE 12

HOBTOPGHI/IG, 00o0111eHNe U CUCTeMaTH3aIus 5 )

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



11 KIIACC

Kouan4yecTBo yacos JJIeKTPOHHBIE

No 11/ HanmenoBanue pa3ieiioB U TeM Komrrpoapmeie  Tpaxtuseckue (uudgposbIe)

NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI pecypenr

AHanuTu4eckas TeoMeTpus 15 1

[ToBTOpeHwme, 0606HIGHI:IC u 15 |

CUCTeMaTH3alusl 3HAaHUH

OO6BEM MHOrOrpaHHUKa 17 1

Tena BpaieHus 24 1

[Tnomanu moBepXHOCTU U 0OBEMBI 9 |

KPYTJIBIX TEJ

JIBmkeHUs 5 1

[ToBTOpEHME, 0606H_IGHI:IG u 17 )

CHUCTEMaTH3aIlis 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0






HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara nudposeie

Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero H3y4eHus o0pa3oBaTejibHbIE

padoThI padoThI pecypest

OcHoBHbIE TIpaBUIIa H300paKEHHUS HA
PUCYHKE IJIOCKOCTH, MAPaJIIEIbHbBIX 1

03.09.2024
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[ToHSATHS CTEPEOMETPUH: TOYKA, TPsIMa,

IUIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIC

npaBuiia n300paKeHU HA PUCYHKE 1
P P prcy 04.09.2024

IJIOCKOCTH, MapaJUICIIbHBIX IPAMBIX
(OTpe3KoB), cepeHbI OTPE3Ka

[lousTus: IepeCeKaromurecs mIoCKOCTH,

INEPECCKAIMUCCA IpsiMas U IIJIOCKOCTb, 1
p p 05.09.2024
HOJTYIPOCTPAHCTBO

INousTus: MEPECCKAOIMUECCA IIJIOCKOCTH,
MepecCKarmumecs npsaMas 1 rmiIOCKOCTh; 1
MOJIYIIPOCTPAHCTBO

10.09.2024

MHororpaHHUKH, H300paxKeHe
IPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYP, 1

11.09.2024
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, H300paxxeHe
HPOCTEUIIIMX TPOCTPAHCTBEHHBIX (HUTYD, 1

12.09.2024
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1



CJIICACTBHSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

17.09.2024

18.09.2024

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
ciencTBus u3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U IIOCKOCTEH

19.09.2024

10

11

12

13

N3o0paxeHune cedeHnil mupamMuibl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOJIAT Yepe3 UX
p€6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IJIOCKOCTEH.
PackpammBanye OCTPOCHHBIX CEYCHUN
pa3HBIMU LIBETaMHU

N300paxkeHne ceyeHni MUpaMuIbl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIST Yepe3 UX
pEbpa. N3o0paskeHne nepeceyeHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpaimBaHue MOCTPOCHHBIX CEUCHHI
pa3HBIMU [IBETAMU

N300paxeHne cedeHnil mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE POXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
ITOJIYYEHHBIX IIIOCKOCTEM.
PackpaiiBanue nocTpoOeHHbBIX CEYEHUN
pa3HBIMH [IBETAMHU

N300paxeHue cedeHuil nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE POXOIAT Yepe3 UX
p€6pa. N3o0pakeHune nepeceueHus
MTOJIYYEHHBIX IIIOCKOCTEM.

24.09.2024

25.09.2024

26.09.2024

01.10.2024




14

15

PackpammBanue noCTpOEHHBIX CEYEHUI
pa3HBIMU LBETAMU

Merton cief0B AJis IOCTPOEHUS CEUECHUH

Metoa cneaoB 4 MMOCTPOCHUA CEUYCHUH.

CBoiicTBa IEpeCceUeHU NMPSMBIX U
IIJIOCKOCTEMN

02.10.2024

03.10.2024

16

Mertoa cneoB it MOCTPOSHUS CEUSHUH.

CBoiicTBa nepeceueHuil MpsIMbIX U
IUIOCKOCTEHN

08.10.2024

17

18

19

20

21

[TocTpoenue ceueHnuit B mupamue, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh [11aroB
MIOCTPOEHUS

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
IIOCTPOEHHUS

[Toctpoenue ceveHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh [11aroB
MOCTPOCHUS

[TocTpoeHue ceuenuit B nupamue, Kyoe
o TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MTOCTPOEHUS

[ToBTOpenue manumerpun: Teopema o
MIPONOPLMOHATIBHBIX oTpe3kax. [logobue

09.10.2024

10.10.2024

15.10.2024

16.10.2024

17.10.2024



22

23

TPEYTroJbHUKOB

[ToBTOpenne mnanumerpun: Teopema
Menenas. PacdyeTsl B ceueHHIX Ha
BBIHOCHBIX 4yepTexax. McTtopus pazButus
MJIAHUMETPHUU U CTEPEOMETPUHU

KoHTponbHas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"

22.10.2024

23.10.2024

24

25

B3aumHOe pacnosnoxeHue npsiMbIX B
npocTtpasncTBe. CKkpenyBarommecs
npsimble. [Ipu3Haku ckpemuBaromuxcs
npsameIx. [lapamiensHelie npsMbie B
IIPOCTPAHCTBE

Teopema o CyIlieCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMON MapajieaIbHON
JTaHHOW MPSIMOM, IPOXOIALIEH Yepes
TOYKY MPOCTPAHCTBA U HE JIeXkKalIell Ha
JlaHHOM npsiMoit. JlemMa 0 nepeceueHnn
napajjiCJIbHBIX NPAMBIX IINIOCKOCTBIO

24.10.2024

05.11.2024

26

[TapannenbHOCTh TpeX NpsIMbIX. Teopema

0 TpEX NapajuleIbHbIX NpAMbIX. Teopema o

CKPCIIUBAIOIINXCA TPAMBIX

06.11.2024

27

[TapannenpHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJIEILHOTO
npoekTupoBanus. M300paxkeHne pa3HbIX
buryp B nmapaienbHON MPOSKIINU

07.11.2024

28

[lenTpanbHast MpoeKIUs. YTOII ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY IPSAMBIMU

12.11.2024



29

30

31

3aaun Ha TOKA3aTEIHCTBO U
HCCIIEIOBAHHUE, CBI3aHHBIE C
PacIoI0XKEHUEM MPSAMBIX B TIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD IPSIMOMN U
IJIOCKOCTH B mpocTpaHcTse. [Ipusnak
MapaJUIEIbHOCTH MPSAMOU U IIIIOCKOCTH.
CBolicTBa mapauieIbHOCTH IPSIMOU U
IIJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa41 Ha BBIYHMCICHUC
" 10Ka3aTCJIbCTBO, CBA3aHHBIC C
napaajaCIbHOCTBIO MIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

13.11.2024

14.11.2024

19.11.2024

32

[TocTpoenue ceueHust, MPOXOIAILIETO Yepe3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
napajuiebHOTO Ipyrou npsamoi. Pacuér
OTHOILUEHUH

20.11.2024

33

[TapannensHast IPOESKIUs, TPUMEHEHUE
JUISI TIOCTPOCHUS CEUCHUH Ky0Oa 1
napauienenunena. CBoncTaa
napajuieJienunesia u IpusMbl

21.11.2024

34

[TapannensHele iockocty. IpusHaku
[apaJUIEIbHOCTH ABYX IUIOCKOCTEN

26.11.2024

35

36

Teopema o mapayiyIeIbHOCTH U
€AMHCTBEHHOCTH TIOCKOCTHU, TPOXOASILIEH
yepe3 TOUKY, HE MPUHAJISKAILYO TaHHON
IUIOCKOCTH U CIIEACTBUS U3 HEE

CBolicTBa mapauieNIbHbIX IIOCKOCTEH: 0

[apaJUIEIbHOCTH NPSAMBIX IIEPECEUCHUS
IIPHU [IEPECEUCHUH [BYX MAPAIUICIIBHBIX

27.11.2024

28.11.2024



37

38

39

IJIOCKOCTEN TpeThe

CBoiicTBa mapaieNnbHbIX MIIOCKOCTEH: 00

OTpe3Kax MapajieIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEX]y NapaljIeIbHbIMU
IUIOCKOCTSIMU; O TIEPECEYEHHUH MPSIMOM ¢
JByMsI apajIeIbHBIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [Tudaropa na
IUIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
HIPSMOYTOJIBHOTO TPEYTOJIbHUKA

03.12.2024

04.12.2024

05.12.2024

40

41

42

43

44

45

CaoiicTBa Ky0a U IpsIMOYTOJIBHOTO
napaJenenunesaa

Brruncnenue 1iauH OTpEe3KOB B KyOe U
IIPSIMOYTOJIBHOM IapajuieenuIe e

IlepnieHAUKYIAPHOCTD MPSAMOM U
iockocTy. [Ipusnak
NEPIEHANKYISIPHOCTHU IIPSIMOHN U
IUIOCKOCTH

[leprieHAMKYASAPHOCTH MPSAMOI 1
rwiockocTH. [Ipu3nak
NEPIEHAUKYISIPHOCTHU IIPSIMOHN U
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMON, TPOXOASILIEH
Yyepe3 TOUKY MPOCTPaHCTBA U
MEePHEHANKYISIPHON K IMJIOCKOCTH

[110cKOCTH U NepHeHIUKYISIPHbIE UM
MpsIMble B MHOTOTPaHHHUKAX

10.12.2024

11.12.2024

12.12.2024

17.12.2024

18.12.2024

19.12.2024




46

47

48

49

[InockocTH U NeprEeHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

IlepnieHAUKyIISIp ¥ HAKIIOHHAS.

ITocTpoeHne nepneHauKyIspa U3 TOYKU

Ha IPSAMYIO

HCpHeH,I[I/IKy.]'UIp 1 HaKJIOHHas.

ITocTpoeHue nepneHuKyIsapa U3 TOYKU

Ha TPSIMYIO
Teopema o Tpéx meprneHAUKyIsIpax
(mpsimast 1 oOpaTHast)

24.12.2024

25.12.2024

26.12.2024

14.01.2025

50

51

52

Teopema o TpEX nepneHANKYISIPAX
(npsimast 1 oOpaTHast)

Yrois MexX1y CKpeIUBarOIUMUCS
PSIMBIMH

[Touck nepneHANKYIAPHBIX MPSIMBIX C

MOMOIUIBIO TEPIIEHANKYISIPHBIX
IJIOCKOCTEN

15.01.2025

16.01.2025

21.01.2025

53

OproroHaibHOE MPOESKTUPOBAHHE

22.01.2025

54

55

56

[Toctpoenue ceueHuit Kyoa, IPU3MBIL,
MIPaBUIIBHON MUPAMU/IBI C TOMOIIBIO
OPTOTrOHAJILHOMN MPOEKIINHU

[Toctpoenue ceueHuii Kyoa, MpU3MBI,
IIPaBUIIbHON MUPAMU/IBI C IOMOIIBIO
OPTOTOHAJILHOW MPOEKIINU
CuMmmMmeTpus B IPOCTPAHCTBE
OTHOCHUTEJIbHO TuI0cKoCTH. [1mockocTu
CUMMETPUH B MHOTOTPaHHUKAX

23.01.2025

28.01.2025

29.01.2025



57

58

59

[Ipu3HaK NepHeHANKYIISIPHOCTH IPSIMON U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUH
IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér

paCCTOSIHI/Iﬁ OT TOYKH OO0 IINTOCKOCTHU

IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
paccTOsHUM OT TOYKHU A0 INIOCKOCTH

30.01.2025

04.02.2025

05.02.2025

60

CniocoObl OIyCTUTh NEPIIEHANKYISPHI:
CUMMETpPHS, CABUT TOUKHU IO
napajuleJIbHON NPAMOU

06.02.2025

61

62

63

64

65

CnBur no HenapaieabHON IPSIMOH,
M3MEHEHHUE PACCTOSHUN

KonTponbHas padota "B3aumnoe
pacIoio’keHue MPSIMbIX U IMJIOCKOCTEN B
npoctpaHcTae"”

[ToBTOpEHME: yroa Mexay NPsSIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: YrOa MEKIY
CKPEIIMBAIOIIUMUCS MIPSIMBIMU B
MIPOCTPAHCTBE

FGOMeTpI/I‘-IeCKI/Ie MECTOAbI BEIYUCJIICHUA
yriia MeXIy MPSIMBIMA B MHOTOI'paHHUKAX

11.02.2025

12.02.2025

13.02.2025

18.02.2025

19.02.2025

66

67

JByrpanubiii yroja. CBOMCTBO JIMHEHHBIX
YTJIOB IBYI'PAHHOTO yTIila
[TepnieHauKyISApHBIE MIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIPHBIX
IUIOCKOCTEHN

20.02.2025

25.02.2025



68

69

70

71

72

73

74

75

76

[Tpu3Hak neprneH uKyISpHOCTH
IJIOCKOCTEH; TeopemMa o MpsMon
MEPECEUEHHUS IBYX IUIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEU MIIOCKOCTH

[IpsimoyronbHBIN Napasienenunes; Kyo;
WU3MEPEHHUsI, CBOMCTBA MPSAMOYTOJIBHOTO
napajuleenumne1a

Teopema 0 1MaroHanu NpsAMOYIOJIbHOTO
napajuleienuIe1a U CIeACTBUE U3 HEE

CTepeOMeTpI/IquKI/Ie " IIPUKJIIAJITHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PacCIoJIOKCHUEM NIPAMBIX U IIJIOCKOCTH

[ToBTOpEHME: CKpEUINBAIOLINECS MPSMBIE,
napasuieNbHbIe IIOCKOCTH B CTaHJAPTHBIX
MHOTOI'PaHHHUKAX

[Tapa napaienbHbIX INIOCKOCTEH Ha
CKPEIIMBAIOIINUXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHIX

PaccrosiHue oT TOYKH 710 TIOCKOCTH,
paccTosiHuE OT NPSIMOM 0 TUIOCKOCTH

Beluncrnenue paccTOSHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
ITOMOIIBIO NIEPIIEHIUKYJIIPHOMN MIIOCKOCTH

TpéxrpaHHblil yroJ, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TCOPCMbI KOCMHYCOB 1 CUHYCOB IJIA
TPEXTPAHHOTO yIJIa

26.02.2025

27.02.2025

04.03.2025

05.03.2025

06.03.2025

11.03.2025

12.03.2025

13.03.2025

18.03.2025



DIeMeHTHI ChEePUIECKON TeOMETPHH:

77 reoJe3ndecKue JMHUHU Ha 3eMIie 19.03.2025
73 Konrponbnas padora "Yrisl u

paccTostHus" 20.03.2025
79 Cucremartuzanus 3HaHui "MHOrorpaHHUK

Y €70 JIEMEHTHI" 25.03.2025
20 [Tnpamupa. Buael mupamuna. IpaBuinbHas

nupamuia 26.03.2025
81 IIpusma. [IpssmMast u HAKIOHHAS IPU3MBI.

ITpaBuibHas nmpusma 27.03.2025
%) IIpssMo#t napannenenunen,

NPSMOYTOJIBHBIN Mapajuienenunes, Kyo 08.04.2025
23 Brinyxiible MHOTOrpanHuku. Teopema

Ditnepa 09.04.2025

Brinyxiible MHOrorpanHuku. Teopema
84 Oiinepa. [IpaBuibHbIE U NOTYNPaBUIbHBIE 10.04.2025

MHOTOTPaHHUKHU
85 Konrponbnas padora "MHororpaHHuKH" 15.04.2005
26 [ToHsATHE BEKTOpa HA IJIOCKOCTH U B

MIPOCTPAHCTBE 16.04.2025
87 CymMa BEKTOpPOB 17.04.2025
88 Pa3HocTh BEKTOPOB 22042025
89 ITpaBuiio napamnenenunena 73.04.2025
90 YMHOKEHHE BEKTOpa Ha YUCIIO0



Paznoxenue BekTopa 1o 6aszucy Tpéx

24.04.2025

91 BEKTOPOB, HE JIeXKAIUX B OJHOU 1 29.04.2025
MJIOCKOCTH
92 CkansipHO€E ITPOU3BENCHUE 1 30.04.2025
93 Brruucnenue yria Mexxay BEKTOpaMu B |
MPOCTPAHCTBE 06.05.2025
94 [Tpocreiimne 3ajaun ¢ BEKTOpaMu 1 07.05.2025
95 IT i 1
pocTeiiime 3a1a4u ¢ BEKTOpaMHu 08.05.2025
96 [Ipocreiiiye 3a7a4u ¢ BEKTOpamMu 1 13.05.2025
97 [Tpocreiimue 3ajaun ¢ BEKTOpaMu 1 14.05.2025
98 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 15.05.2025
99 O000111eHrEe U CUCTEMATU3ALNS 3HAHUI 1 20.05.2025
100 HToroBas KOHTpOIbHAs paboTa 1 1.05.2025
101 Hrorosasi koHTposIbHAs paboTa 1 1.05.2025
102 O000111eHrEe U CUCTEMATU3ALNS 3HAHUI 1 29.05.2025
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbBbIE
Hdara uudposbie
Nen/m  Tema ypoka Konrpoubnusie IIpakTnyeckue
Bcero u3ydeHus: oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypcesl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTHU U B IIPOCTpaHCTBE"
) [ToBTOpenue Temul "CkanspHoe |
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpEeHue TeMsbl "Boruncinenue yria 1
MEK]ly BEKTOpamMu B MpocTpaHcTBe"
4 [ToBTOpenue TeMbl "YpaBHEHHE NPSIMOH, 1
IPOXOJAIIEH Yepe3 ABe TOUKu"
5 YpaBHEHHE MJIOCKOCTH, HOPMaJb, |
YpaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 VYpaBHEHME III0CKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1
g JIuneliHple HEPABEHCTBA, JINHEWUHOE 1
IpOrpaMMHUpPOBaHUE
9 JIuneliHbple HEPABEHCTBA, JIMHEUHOE |
IpOrpaMMHUpPOBAaHNE
10 AHanuTHYECKNE METOBI pacuéTa yria |
MEXly NPSIMBIMH B MHOTOI'PaHHUKAX
1 AHaIUTHYECKHE METO/Ibl pacuéTa yria |
MEXY IJIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 dopMmya pacCTOSHUAS OT TOYKH 10 1



IIJIOCKOCTHU B KOOpAHWHATaXx

Haxoxzaenue paccTossHUi OT TOYKHU 10

13
IUTOCKOCTH B KyOe

14 HaxoxneHue paccTosiHUM OT TOUKH 10
IJIOCKOCTH B MPAaBWJIBHOW MUpaMUIE

15 KonrtponsHas pabora "AHanuruueckas
reoMerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIE
MHOTOT'PaHHHUKHU

17 CedeHuss MHOTOIPAHHUKOB: METO/I CIE0B
CeueHust MHOTOIPaHHUKOB: CTaHAApTHBIE

18 MJIOCKOCTH, MEPECEUCHUS MTPSMBIX U
IJIOCKOCTEN

19 [TapamnenbHble NPsIMbIE U MIJIOCKOCTH:
napasuleJbHble CEUCHMUSI

20 [TapanienbHble MPsIMBbIE U TUIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapanienbHbie MPsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIUMHUCS
IPSIMBIMU
[lepnienqukymsipHBIC IPSMBIE U

” IUIOCKOCTH: CTaHJapTHBIE Mapbl
MEPIEHANKYJISIPHBIX TNIOCKOCTEN U
HPSIMBIX, CHMMETPUU MHOTOTPAaHHHUKOB
[TeprienauKysIpHBIC IPSMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
MEPICHANKYJISIPax

24 [IeprieHquKyIspHBIE NPSMBIE U



25

26

27

IIJIOCKOCTH: BBIYMUCIICHUA NJINH B
MHOTI'OI'paHHHKax

IToBTOpenue: wiomanu
MHOTOYTOJILHUKOB, (POPMYJIBI JIJIS
IO, COOOpaKeHUS MOA00US

[ToBTOpeHue: miomam
MHOTOYTOJIbHUKOB, (POPMYJIIBI JIJIS
TI0IIAeH, COOOpaKeHUs MOA00us
[ToBTOpEeHue: muomaan
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
TIoIIaiel, cooOpaskeHus mo100us

28

29

30

31

32

33

34

[Tnomaau ceyeHnit MHOTOTPaHHUKOB:
TUTOIIAIA TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHHsI MOA00HS

[Tmomaan ceyeHnii MHOTOrpaHHUKOB:
TUTOINAIM TIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUS MO00Us
KonTponbnas padota "[loBTopenue:
MHOTOT'pPaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

O6BéM Tena. OObeM MPSIMOYTOIBLHOTO
napasenenumnena

3agauu 00 yABOGHHH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUH yTia
CrepeoMeTpHUyecKHe 3a1a4l, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJenenumnesa

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



BBIYHMCIICHHEM 00BhEMA IPSIMOYTOJIEHOTO

napasuieJienumnes1a
35 O06BEM npsAMOit TIPU3MBI
36 CrepeoMeTpHuuecKre 3aaut, CBI3aHHBIC C
BBIUUCIIEHEM 00BEMOB IPSMOM MPU3MBI
37 [Ipuknansble 3a1a4un, CBsI3aHHBIE C
00BEMOM MPSMON TPU3MBI
Brrancnenue 065EMOB TeIT € TOMOIIBIO
38 onpenenéHHoro uHTerpaita. OobéM
HAKJIOHHOU NPU3MBI
Brrancnenue 06EMOB TeIl € TOMOLIBIO
39 onpeaenénHoro uarerpana. O0bpém
MUPAMHU/IBI
40 ®opmyna o0bEMa nupamuabl. OTHOIIEHKE
00BEMOB MUPaMUJ C OOLIUM YTIIOM
41 dopmyna o0béMa mupamuabl. OTHOIICHKE
00BeMOB MUpamMu ¢ OOLIUM YIJIOM
4 CrepeoMeTpHUECKUE 33Ja4H, CBA3aHHBIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI
43 CrepeoMeTpHueCKUe 33a]a4H, CBI3aHHBIE C
00BEMaMu UpaMUIbI
VKJIAJHBIE 33/1a4U 110 TEME BEMBI
IT "O06
Ten", cBsi3aHHbIE ¢ 00BEMOM HAKIIOHHON
44 " 0
PU3MBI
45 [Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHUIBI
46 [Ipumenenne 06bEMOB. Briuncienue

PACCTOSAHUA OO IMIIOCKOCTHU



Kontponbnas padota "O0bEM

47 |
MHOTOTpaHHHUKA
Hunuaapudeckast MOBEPXHOCTb,

48 00pa3yromue HUINHIPHIECKOM
MOBEPXHOCTH

49 Hunuuap. [pssmoit KkpyroBoi HUIMHAP.
[Tnomaap MOBEPXHOCTH IWIHHIPA

50 Konuueckas moBepXHOCTb, 00pa3ytoliue
KOHHUYECKOU noBepxHocTu. Konyc

51 CeueHue KOHycCa TIOCKOCTHIO,
napauieIbHON MIIOCKOCTH OCHOBAHUS

5 Yceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM TOBEPXHOCTU KOHYyCa

54 [Tnomaae 6OKOBOW TOBEPXHOCTH H
IIOJIHOM TOBEPXHOCTU KOHYyCa
CrepeomeTpHuueckue 3aa4i Ha

55 JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
MOCTPOEHUEM CEUEHUH IIWINH/IPA, KOHYCca
CrepeomeTpuueckue 3aJau Ha

56 JI0Ka3aTEeNbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUEHUM IIWIMH/IPA, KOHYCca

57 [Tpuxnanueie 3a1a4u, CBI3aHHbIE C
[WIHHIPOM

58 [Ipukinanuelie 3a7a4n, CBI3aHHbBIE C
IIWTHHIPOM

59 Cdepa u map



60

61

62

63

[Iepeceuenue cdeps! u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n3obpaxenue mapa

Ilepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTRI0. By 1 m300paskenue mapa
VYpasuenue cgepsl. [Inomans chepst u eé

gyacTteu

Cummerpus chepsl 1 mapa
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69

70

CrepeomeTpHuuecKkue 3aa4i Ha
JIOKa3aTeIbCTBO M BBIYUCIICHNE,
CBsI3aHHBIE CO chepoli U mapoMm,
MIOCTPOCHHUEM MX CEUSHHI TUIOCKOCTHIO

CrepeomeTpuuecKkue 3a1a4i Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cPepoli U mapom,
MOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO
[IpukiiagHele 3a1a4m, CBsI3aHHbBIE CO
cdepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYUCJICHUA B OKPYKHOCTH, CTAHJAAPTHBIC
noo0us

Paznunbie KOMOMHAIIMY TEJ BpaIlleHUs U
MHOTOI'PAaHHUKOB

3agaum no Teme ""Tena u MOBEpXHOCTH
BparnieHus"

3anauu o reme "Tena U MOBEPXHOCTH
BpaiueHus"
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KounTponbhas padora "Tena u
MOBEPXHOCTH BpaiieHus"

O6wém nununapa. Teopema 06 00bEMeE
IPSIMOTO IIMJIMH/APA

Brrancnenue 065EMOB TeIl € TOMOUIBIO
onpeaenéHHoro uurerpaita. O0bpém
KOHycCa

74

[Tnomaay 6OKOBOM M HOJHOM
MOBEPXHOCTU KOHYyCa

75

76

71

78

79

CrepeoMeTpHUECKUE 3aJa4H, CBA3aHHBIE C
BbIUKCIIEHHEM 00BEMOB IIMIUHAPA,
KOHYyCa

[Ipuknanueie 3anayn mo Teme "OObEMBI U
TJIOIIAU TIOBEPXHOCTEH Te"

OO0BéM 11apa U MapoBOTro CEKTOPA.
Teopema 06 06bEMe mapa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM 00BEMOB
nrapa, mapoBOTO CETMEHTA U IIapOBOTO
CeKTopa

[Ipuknanueie 3anayun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wiomma b0 ceprl. COOTHOMICHUS MEXKITY
IUIOIIAIIMU TTOBEPXHOCTEN 1 00bEMaMu
MOJO0HBIX TEI

[TooOHBIE TENa B MPOCTPAHCTBE.

N3menenne o0nEMa ipu o 100Uu.
CrepeomMeTpUyeCKUe 3a/1a4H, CBA3aHHbIC C
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81

BBIUHCIIEHHEM 00BEMOB TeJI U ILJIOIIAEH
MTOBEPXHOCTEH

Kontponbnas pabdora "[lnomanu
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX TN
JBuxenus npoctpancTBa. OToOpaskeHusl.

JBuxenus u paBeHCTBO Guryp. OOmiue
CBOMCTBA JBHKCHUM

82

Buabl nBukeHMit: napaienbHbII
NEepPEeHOC, LIEHTpaIbHasi CUMMETPHS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsIMOM

83

84

85

[IpeobpazoBanus noxoous. [Ipsmas u
cthepa Diinepa

['eomeTpuueckue 3ajaun Ha IPUMEHEHUE
JIBUKEHUS

KontponbHas padota "BekTopsl B
npocTpaHcTse"
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O6o06matomiee moBTopeHue 11 MoHITHI 1
MEeTOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUI:
"ITapamienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpoCTpaHcTBe"

O6o06matomee moBTopeHue 11 MoHITHI 1
MeT0/10B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUI:
"BekTopsl B IpocTpaHcTBE"

O6o06matomiee moBTopeHue 11 moHITHI 1
MeTo/10B Kypca reometpun 10—11




89

90

91

92

KJIaCCOB, CHCTEMaTH3aIsl 3HAHWM:
"BekTops! B npocTpaHcTBe"

Ob6o6maroee nopropenue 11 nmouaruit u
MeT0/10B Kypca reometpun 1011
KJIaCCOB, CHCTEMAaTH3aIisl 3HAHWM:
"O06beM MHOTOrpaHHUKA"

Ob6o6maromee nosropenue 11 nmonaruit u
MeT0/10B Kypca reometpun 1011
KJIACCOB, CHCTEMAaTHU3allMs 3HAHUIA:
"O06beM MHOTOrpaHHuKa"

Ob6o6maroee nosropenue 11 nmouaruit u
MeT0/10B Kypca reometpun 1011
KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyJibIX Ten"

Ob6o6maroee noropenue 11 noHsATUit 1
MeT0/10B Kypca reomeTpun 1011
KJIACCOB, CHCTEMAaTH3aIlNsI 3HAHWI:
"IInomany NOBEpXHOCTU U 0OBEMBI
KpyDJibIX Ten"

93

HroroBas KOHTpOIbHAs paboTa
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Wrorosas koHTposibHas paboTa

[ToBTOpeHnue, 0600MEeHNE 1
CHUCTeMaTH3alus 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHi
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98

99

Hcropus pa3sButrs cTepeoOMETPUN Kak
HAyKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hctopust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTUN

Hctopus pasBUTHS CTEpEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTUN

100

Hcropus pa3sBuThs cTepeOMETPUM KaK
HayKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

101

Hcropus pa3sBuTus CTepeOMETPUM Kak
HayKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

102

Hcropus pa3sButus cTepeOMETPUM Kak
HAyKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102






YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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