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INOACHUTEJIbBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHETO
oOuiero o0pa3oBaHus, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLUUIUINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH U IPEIMETOB T'yMaHUTApHOIO LIMKIIA.
ITockonpky ~ JIOTHYECKOE  MBILUIEHHE,  (QOpMUpPYEeMOE€  IpU  U3YYEHUHU
00y4JaroImuMHUCsl TTOHATUWHBIX OCHOB T'€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MNOCTPOCHUU LIETIOUKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUU F€OMETPHUUYECKHUX
3ala4, yMEHHE BBIABUTaTh H ONPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCS IIPU PELIEHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTH
bu3nUecKux 3aaad.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomerpus» Ha yrinyOnéHHOM
YpOBHE — pa3BUTHE HHAMWBHUIYAIbHBIX CIIOCOOHOCTEH OO0ydarolmmxcs mpu
U3y4YEHUH F€OMETPHH, KaK COCTaBISAIOUIEH MmpeaMeTHON obnactu «Marematuka u
uHpOpMaTUKa»  4yepe3  O0OECIIEUYEHUE  BO3MOXKHOCTU  NPUOOpPETEHHS U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEIU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX JIJISl YCHEIIHOTO MPO(ECCHOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIOJF30BAaHNEM MaTEeMaTHKH.

[TpuoputeTHbIMM 3a7ayaMu Kypca T€OMETPUM Ha YIIyOIEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SABISIOTCS:

paciMpeHue MpeACcTaBIeHUsI 0 TEOMETPUHN KaK YaCTH MHUPOBOU KyJbTYphl U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHPOM;

(opMUpOBaHNE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOXHEHIINX MaTeMaTH4YECKMX MOJENSAX, MO3BOJSIOLIUMX OINMCHIBATh M H3y4daTb
pa3HbIC SIBJICHUS OKPY>KAIOLIETO MUPA, 3HAHUE MOHATHUIHOIO arnapara 1no pasaeiny
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuu;

dbopMupoBaHHE€  yMEHHUS  BIAJAETh  OCHOBHBIMH  TOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX UM HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
GopMyJl U yMEHUE UX IPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MHUPE MHOTOTPAHHHMKM M Tela BpALLEHUS, KOHCTPYHUPOBaTb I'€OMETPUUECKUE
MOJIENH;

(opMUpOBaHHE NOHHMMaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHuil, (OpMUPOBAHHWE MOHHMAHHUS POJU AKCUOMATHKH MpU
IIPOBEJCHNUN PACCYKICHNN;

(opMHUpOBaHNHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pelIeHUs], YMEHUsI UX IMPUMEHATh, INPOBOAUTH JI0KA3aTEIbHBIE PACCYXkICHUS B



XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COJEPKAHUEM,
dbopMupOBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU
000CHOBaHHUU MaTEMaTHUYECKHUX yTBEPKACHUN U POJIM AKCUOMATHUKH B MPOBEACHUU
JNEAYKTUBHBIX PACCyKJECHUM;

pa3BUTHE U COBEPILICHCTBOBAHME HHTEIJIEKTYalbHBIX W TBOPYECKHUX
crocobHocTell 00ydJarouXxcsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUN;

dbopmupoBaHrue (PYHKIIMOHAILHOM T'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHUSl pAaclo3HABATh TMPOSBICHUS T'€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTE,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAallMil, HCCIEAOBAHMS IOCTPOCHHBIX MOJEIEH,
WHTEPHPETALNUU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOro Kypca «['eomerpusi» B
10-11 «knaccax sBustorca: «lIpsMble W IUIOCKOCTH B NPOCTPAHCTBEY,
«Mnororpannuku», «Tema Bpamenus», «BexkTopsl W  KOOpIMHATBI B
IPOCTPAHCTBEY, «/IBUKEHNUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YriayOJE€HHOM YypOBHE OOydYeHHUs B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJEpKATEIbHBIM JIMHUAM Y4E€OHOTO Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH  pacmpeiensercs He TOJBKO IO
coJiepKaTeNIbHBIM JUHUSAM, HO U 10 rojaM oOydyeHusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJsibTaraM ocBoeHus denepanbHoi paboueit
IpPOrpamMMBbl, pacnpeleNEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOIPOCcaM 00yJaroImuecs
oOpamiajinuch HEOJHOKPAaTHO. OTO TMO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMH MOHATHSIMHU U HaBbIKaMHU MOCJEI0BATENbHO U OCTYIATEIbHO, C
cOOJII0/IEHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIYIO
CUCTEMY I€OMETPHUECKHUX MPEJICTaBICHUN 00YyYaroMXcs, paciuupsis U yriyouss
e€, 00pazys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycinoBus ang  auddepeHumanuu  oOydeHHs,  OCTPOESHUS
WHIUBUYAIbHBIX ~ 00pa30BaTENbHBIX MpPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3y4YEeHHE T€OMETPHUU KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

MOJITOTOBUTH OOYYAIOMIMXCA K MPOJOJKCHHIO H3yUYeHUsI MaTeMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, olOecrneurBas MPEEMCTBEHHOCTbh MEXKTY
001mmMM 1 ipodeccroHaIbHBIM 00pa30BaHUEM.



Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YypOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Hegento), B 11 knacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4ECKOM IOCTPOEHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmeIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NAapaJlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIENIbHOTO MNPOEKTUpOBaHus. M3o00pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJI
MEXIy NPSAMBIMH B IPOCTPAHCTBE. IlapaiienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTHU: TETpajap, NapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnenAMKYIJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIBbHBIE W NEPICHAMUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  INEPHEHAMKYJSIPHOCTH  ABYX
II0cKoCcTer. Teopema o TpEX NEPHEHIUKYIAPaX.

Yriael B NPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YTOJI ABYI'PAHHOTO yriyia. TpEXrpaHHBIM U MHOTOI'PDAHHBIE YTIIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJIa.

MHororpaHHuKHU

Bunabl MHOTOrpaHHHMKOB, pa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunesn, NpsAMOYTONBHBIA — IMapajulelienUIE] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa: n-yronpHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen



IIPAaBWJIBHOW nupamubl. [IpaBHiibHbIE MHOTOIpaHHUKM: INpaBWIbHAS IpU3Ma U
IIpaBWJIbHAs IHMPAMHIA, NPABUIIbHAA TPEYroJibHAs IHpPaMHAAa W IPaBUJIBHBIN
TeTpa’ap, KyO. llpencraBieHne O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JOJEKadIp U UKOCAIP.

Bbruncnenue 3€MEHTOB MHOTOIPAHHUKOB: pEéOpa, IuaroHald, YIJIbL.
[Tnomane OGOKOBOM MOBEPXHOCTH U TMOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Imomanas OOKOBOM TMMOBEPXHOCTH W TIOBEPXHOCTH TMPABUIBLHON MUPaMUJIBI,
TEOpEMA O IUIOIIAJA YCEYEHHON TUPaAMUIBI.

CuMmmMmeTpuss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B MPAaBWIBHOM MHOTIOIPAHHHMKE: CHUMMETPUS
napajuleJIenuneaa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
IUpaMUIBI.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHEe KOMIUIaHApHBIE BEKTOPBI. lIpu3HAK KOMIUIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pasloKEHUHM BEKTOpA MO TPEM
HEKOMIUIAaHApHBIM ~ BekTOopaM. lIpsmoyrosibHass  cucremMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHaTus: UMAMHAPUYECKAs T[OBEPXHOCTb, KOHUYECKAss MOBEPXHOCTD,
chepuyeckas TOBEPXHOCTh, OOpa3ymoIIMe TOBEpPXHOCTEH. Tenma BpalieHus:
IUJIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3auMHoe pacmolioxeHue
cheppl M IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o0paxkenue Tten
BpaIieHus: Ha TiockocTh. Pa3BépTka muwimHapa u KoHyca. Cummetpust chepsl u
niapa.

O06bEM. OcHOBHBIE CcBOMCTBa O00BEMOB Teil. TeopemMa 00 o00béME
NPsIMOYTOJIBHOTO Tapajuienenunena M ciaeactBusi u3 He€. OO0bEM mpsiMoil u
HAKJIOHHOW MpU3MBbI, [MWIMHJpA, TUpaMuabl U KoHyca. O0OBEM Iapa U mapoBOro
CErMEHTA.



KoMOuHanuu Ten BpaiieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B
MUINHAP, ONHMCaHHas okojio 1mwmHapa. llepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue miapa u cdepbl mI0CKOCThiO. [loHSITHE MHOTOTpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOM B MHOTOTPAHHUK WM TEJO
BpalCHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IIOMANCH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnonoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILEHUS: CEUCHUS IIMIIMH]IpA
(mapaJyienbHO W MEPHEHAUKYJISPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUIMHY), CEUEHHUS 1Iapa, METOJIbl OCTPOEHUS
CEUYEeHMIl: METOJ| CJEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYILEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuu HajJ BekTopamu. BekropHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronbHas
cucTeMa KoopAuHaT B npocTpancTse. KoopauHatel BekTopa. Pasnoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl NpPHU PEIICHHUH TI'€OMETPUYECKHUX
3a/1ay.

JABHKEeHHs B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. J[BUKeHUS U paBEHCTBO (UTYP.
OO6mume cBoiicTBa JBW)KEHUH. Buabl JBWXEHUN: TapaulebHBIM IEPEHOC,
LHEHTpaJIbHAsI CUMMETpHs, 3€pKajbHas CUMMETPHs, MOBOPOT BOKPYT MPSAMOM.
[IpeoOpazoBanus mogobus. [Ipsimas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  oOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NpoIEAYp TPAKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOILIJIOMY U HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHU4eCKOW IIKOJIbI,
UCIIOJb30BaHUE H3THUX JOCTIKEHHMH B JAPYTUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1a4, PEIICHUN, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTJIbIXa, PEryJisipHasi pu3ndecKasi akTUBHOCThH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHON JIEATENbHOCTBIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
pa3nuuHbiM  chepam  MpodecCHOHATBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCcKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TPUMCHCHHE MaTEeMaTHMYeCKUX 3HAHUW IS pelieHus 3agad B o0JiacTu
OKpY’KaIoLIEeW Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYIKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW U OOIICCTBEHHOM  MPAKTUKH, ITOHUMAHHE
MaTeMaTHYECKOW HayKd Kak c]epbl 4eIoBEYeCKOM MJesATEeNbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JUIsI Pa3BUTUS [IUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, IMOHATHH, OTHOLIEHUH MEXAy MNOHATHAMH, (OpPMYJIMPOBATH
oIpezesieHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (OPMYyJIHMPOBaTbH U  MPEoOPa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTEbHBIE U OTPULATENbHBIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPKACHUAX, NpeuiaraTb KpUTEpUU Jis
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JeJaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAyKTHBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3AKIFOUECHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMbIE U OT MMPOTUBHOTI'0), BBICTPaUBaTh apTryMEHTALMIO, IPUBOUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBObI;



BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXOMAUIMH ¢ Yy4eToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KakK WCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHWS,
dopMynupoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  MpoOieMy,
yCTaHaBIMBAaTh MUCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBaTh OOOOIIEHUST W BHIBOABI IO pe3yJbTaTaM
NPOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHWS, OICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoOLlecca, a TaKkKe BbIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBJISITH JeUITUTHI MHPOPMAITUH, JAaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOTIPOC | TSI PEIICHUS 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh M HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpPMAIHMIO, MPEACTABIATh €€ B PAa3NUUYHBIX (HopMax,
WLTIOCTPUPOBATH TPaPUIECKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBbIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCcTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB nu Cl)OpMYJ'II/IPOBaTB CY)KILGHI/IH B COOTBCTCTBHUU C YCHOBI/IHMI/I 51
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JAaBaTh IOSCHEHHUS IO XOJIy PEIICHHS 3aayH,
KOMMEHTHPOBATH IOJy4YEHHBIN pE3yJIbTarT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuaiora, oOHapy>XMBaTh Pa3jIM4Me M CXOJCTBO IO3WIIHUHA, B KOPPEKTHOW (opme
bopMyIUpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTATHl PEIICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMaT BBICTYIUIGHHA C Y4ETOM 3ajad
NPEe3eHTalU U 0COOEHHOCTEH ay TUTOPUH.

PerynsiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBIA HHTEJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPILIAEMbIX JACHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ylibTaTa pelieHus
MaTEeMaTUYECKOM 3aJauu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUAM, OOBSICHATH TPUUUHbI
JOCTYDKCHUSI WU HEIOCTUKEHUST PE3YIbTATOB JIESITEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAasI 1eATEJIbHOCTD:

NOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYAIbHON
paboThl TpU peHIeHUuH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW PabOThI, pacrpeaeisiTh
BUJIBI pabOT, JIOrOBapUBATHCH, OOCYXKIaTh TMPOIECC U PE3yabTaT pabOThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboTel (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBl» H HWHBIE), BBHINIOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUA C JPYTMMH YICHAMH KOMAaHJIbI, OIICHWUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAy4YuTCs:

e CBOOOAHO OIMEPUPOBATH OCHOBHBIMHM MOHSITHSIMH CTEPEOMETPHH IPH
pELICHUH 337a4 U TPOBEACHUN MaTEMAaTHUYECKUX PACCyKICHUI;

e IPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PEUICHUU
reOMETPUYECKUX 3a/1a4;
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KJIACCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOAHO OINEpPUPOBATH TMOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
IIPOCTPAHCTBE: MEXKAY MPSMBIMH B NPOCTPAHCTBE, MEXIY MNPSIMON U
IIJIOCKOCTBIO;

CBOOOHO ONEPUPOBATH MOHATUSMU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO pAaclmo3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TpuU3Ma,
nupamMua, NpsSMOYyTOJIbHBIN Mapaienaenunes, Kyo0);

KJacCu(UIMpPOBaTh ~ MHOTOIPAHHMKH,  BBIOMpass ~ OCHOBAaHMS IS
KJaccuukanuu;

CBOOOJAHO  OMEpUPOBATH  MOHATUSIMH, CBSI3AHHBIMH C  CEUYECHHUEM
MHOTOIPAaHHHUKOB IJIOCKOCTBIO;

BBITIOJIHSATH napajiesibHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NPOEKTUPOBaHKUE (DUTYp HA MIIOCKOCTh, BBIMOIHATH HU300paxeHus: Guryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMHM, BBIIIOIHATH
(BBIHOCHBIE) TIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (TpH3Ma,
MUpPaMUJIa), TEOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, ILEHTP, OCh M IUIOCKOCTh CUMMETPUU
urypr;

CBOOOJIHO OMEpPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBIIIOJIHATH JIEWCTBHS HaJl BEKTOPAMH;

pelmars 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaxO0XJICHUE TE€OMETPUYECKHX BEIWUYMH, NMPUMEHSSI HU3BECTHBIE METOMbI
IIPU PELIEHUH MATEMATHYECKUX 3aJ1a4 IMOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJI0’KHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MNpPeoOpa3oBbIBATh U HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

NPUMEHATh TOJIyYEHHbIE 3HAHHUS HAa IMPAKTUKE: CpPaBHUBATH U
aHaJU3UPOBATh PEAIbHBIE CUTyallUH, MPUMEHATh U3YUYEHHBIE IMOHATHUS B
mpoliecce IOMCKAa  pEelIeHUsT MaTeMaTU4ecKd  CPOpMYyJIHPOBAHHON
npo6JieMbl, MOJETUPOBATh pEANbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
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UCCJIEIOBATh MTOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUNA M TEOpEeM, ammapara anreOpbl, peliaTth MPaKTUYECKUE 3a1aqi,
CBSA3aHHBIE C HAX0XKJIEHUEM F€OMETPUYECKHUX BEJINYMH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K koniy 11 kiacca oGyyaronuiicss HAy4YuTCs:

CBOOOJHO OIEPUPOBATh TMOHATUSIMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHMYECKOW U cheprudyecKoi TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJIyYCHHUS;

ONepUpPOBATh MOHATHUSIMH, CBSI3aHHBIMU C T€JIaMU BPALLEHUS: HUIUHAPOM,
KOHYyCcOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYyC, cdepa U map) u
O0OBACHSTH CIIOCOOBI MTOTYUYEHUS TEJ BPALLIECHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOIOKEHUE C(hephl U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAHHWUKOB WM TEJl BpalleHUs,
00BEMBI M TUIOMIAJIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BpAaIICHHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

CBOOOJIHO OIEpUPOBATh MOHITUSMHU, CBSI3aHHBIMU C KOMOWHAIUMSMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMMCAaHHBIN OKOJO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY MIIOMIASIMU MTOBEPXHOCTEN U 00bEMaMuU
IMOJOOHBIX TEN;

n3o0paxaTb u3yyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TLIIOCKHE
YepTeX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJCTaBICHHYI0 Ha
yepTexax U pUcCyHKax;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalU HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JE€KapTOBOM CHUCTEME KOOPAUHAT;
penaTh reoOMeTpUUECKUe 3aJa4i Ha BBIYHMCICHUE YTIIOB MEXY MPSIMbIMU
U TUIOCKOCTSIMH, BBIYMCJICHHE PACCTOSHUNH OT TOYKM JO IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PELICHUH;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU, CBS3AHHBIMM C JIBIDKCHHUEM B
POCTPAHCTBE, 3HATh CBOMCTBA JIBUXKEHHUI;
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BBIMIOJHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpallleHUs mpu
[IapajuIeIbHOM — IIEPEHOCE, LEHTPAIbHOM CUMMETPHM, 3€PKAIBHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSAMOM, TpeoOdpa3oBaHus MOA00US;
CTPOUTH CEYECHHs] MHOTOI'PAHHUKOB W TE€Jl BPALCHUSA: CEUCHHUs LWIMHIpA
(mapanenbHO U NEPHEHANKYIISIPHO OCH), CEYEHMsI KOHyca (IapajulebHble
OCHOBAHHIO ¥ IPOXOJIAIIME YEPE3 BEPIINHY ), CEUECHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEYEHMH: METOJA CIEN0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IIEPEHOCA CEKYIIEH INIOCKOCTH;
JIOKa3bIBATh T€OMETPUUECKUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHE (PAKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIarallliuX HECKOJIBKO IIAaroB pEIICHUS, €CIM YCIOBUSA
MIPUMEHEHUS 3aJIaHbI B IBHOW U HESIBHOU (hopMme;

pemiaTh 3aJa4d Ha JIOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOIICHWN U
HAaXO0XKJECHUE T€OMETPUYECKUX BEIIMYNH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CHUCTEMBI IIPY PELIEHNUN CTEPEOMETPUYECKUX 3a1aY;

IIPUMEHATh  IIOJIyYEHHbIE  3HAaHWA HA  NPAKTUKE:  CPAaBHUBATD,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYAlMH, IPUMCEHITh U3YUYCHHBIC
IIOHATHUSA, TEOPEMBI, CBOWCTBA B  IIpOLlECCE IIOMCKA  PEUICHUS
MaTeMaTH4ecKu  cPOpMYyJIUPOBAaHHOM  MpPOOJIEMBI,  MOJAEIUPOBATH
peanpHbIE CUTyallMM Ha S3bIKE I€OMETPUH, HCCIIEN0BATH ITOCTPOCHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemarh NPaKTUYECKHUE 3a/Jayud, CBS3aHHBIE C
HAXO0XKJCHUEM I'€OMETPUYECKUX BEINYMH;

UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (UU(POBHIE)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PecypcChl
padoThI padoThI
1 BBeznenue B ctepeoMeTputo 23 1 0 https://resh.edu.ru/subject/17/10/
B
2 SAUMHOE PACTIONONMEHHE NPAMBIX B 6 1 0 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
Y .
3 APALICIILHOCT TPAMBDX M TIOCKOTTEH B 8 0 0 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
IT
4 epHeHHH%yHHpHOCTB TPAMBIX H 25 0 0 https://resh.edu.ru/subject/17/10/
MJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBl M paccTosSHUSA 16 1 0 https://resh.edu.ru/subject/17/10/
MHororpanHuku 7 https://resh.edu.ru/subject/17/10/
BekTopsl B mpocTpaHcTBE 12 0 0 https://resh.edu.ru/subject/17/10/
IT 600
8 OBTOPCHHE, 000 meHIfe " 5 2 0 https://resh.edu.ru/subject/17/10/
CUCTEeMaTHu3alus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoubusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI pecypen
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u L5 1
cCUCTEeMaTu3allus 3HAHUHI
3 O06BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTIBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
cUCTEeMaTu3alus 3HAaHU I
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/
I

Tema ypoka

KoanuecTBO 4acoB

Bcer KoHTposbHbI
0 e padoThI

IIpakTHYeckn
e padoThI

JlaTa
HU3y4YeHH
|

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE PeCypChl

OcHoBHbIE TIpaBUIIA
U300paKeHUs HA
PHUCYHKE TIOCKOCTH,
napajuIebHBIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

https://resh.edu.ru/subject/lesson/4677/start/19037
/

TlonsiTus
CTEpEOMETPUH: TOUKa,
npsimMasi, MI0CKOCTb,
IIPOCTPAHCTBO.
OCHOBHBIE TTpaBUJIA
N300pakKeHUS Ha
PHUCYHKE TTIOCKOCTH,
napauIeTbHbIX
IPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

https://resh.edu.ru/subject/17/10/

IMousTus:
MepeCceKaroIInecs
IUIOCKOCTH,
MepeCceKaroInecs
npsiMasi ¥ MII0CKOCTh;
MOJTYTIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/
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https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4677/start/19037/
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ITonsaTus:
MepeceKaronmecs
IUIOCKOCTH,
MepeceKaronmecs
npsiMasi ¥ IMIOCKOCTh;
MOJIYIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

MHororpaHHUKH,
Hn300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYILLECTBYIOIINX
00BEKTOB

https://resh.edu.ru/subject/17/10/

MHororpaHHuKH,
n300pakeHUE
MPOCTEUILNX
[IPOCTPAHCTBEHHBIX
duryp,
HECYILLIECTBYIOIINX
00BEKTOB

https://resh.edu.ru/subject/17/10/

AKCHOMBI
CTEPEOMETPUHU U
NepBbIe CIECTBUS U3
HHUX

https://resh.edu.ru/subject/17/10/

AXCHOMEI
CTEPEOMETPUHU U
nepBHe CJICACTBHUA U3
HUX

AKCHOMEI

18
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CTEpEOMETPUU U
MIePBBIC CIEJCTBUS U3
HHX. CrocoObl
3aJIaHUsI IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0o3HaueHust
HpﬂMBIX nu
IJIOCKOCTEH

10

N3o0paxeHune
CEYEHUM MUpPaMUJIbL,
Ky0a ¥ IpU3MBl,
KOTOPbIE TPOXOSIT
yepes ux péopa.
N3o0paxeHune
nepeceyeHust
MOJTy4YEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX
CEYCHUH pa3HbIMU
LIBETAMHU

https://resh.edu.ru/subject/17/10/

11

N3o0paxkeHue
CEYEHUM MUpaMUIbL,
Ky0a ¥ IpU3MBl,
KOTOPBIC TPOXOIST
yepes ux péopa.
N3obpakenue
nepeceueHus

https://resh.edu.ru/subject/17/10/

19



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MOJIYUYCHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX
CEUYEHUM pa3HbIMU
oBETaMun

12

N3o0paxeHune
CEYEHUM MUpaMUJIbI,
Ky0a ¥ TIpU3MBlI,
KOTOpBIE MTPOXOIAT
yepes ux péopa.
N3obpakenue
NepeceueHUst
MOJTy4YEeHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX
CEUYEHUM pa3HbIMU
[[BETaMU

https://resh.edu.ru/subject/17/10/

13

N3o0paxeHune
CEYEHUM MUpaMUJIbl,
Ky0a ¥ IpU3MBlI,
KOTOpBIE MTPOXOJIAT
yepe3 ux péopa.
N3obpakenue
nepecedeHus
MOJTy4YEeHHBIX
IJIOCKOCTEM.
PackpamBanue

https://resh.edu.ru/subject/17/10/

20
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MOCTPOEHHBIX
CEUYEHUM pa3HbIMU
[[BETaMU

14

Meton cnenoB s
MMOCTPOEHUS CEUCHU I

https://resh.edu.ru/subject/17/10/

15

Meton cnenoB s
MOCTPOEHUS CEUCHUH.
CaoiicTBa
[IEPECCUCHU M MPSIMBIX
Y TIOCKOCTEMN

16

Meton cnenoB s
MOCTPOEHUS CEUCHUH.
CaoiicTBa
[IEPECCUCHU M IPSIMBIX
Y TIOCKOCTEMN

17

[TocTpoenue ceuenuit
B ITUpaMu/ie, Kyoe mo
TpEM TOUYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YEPTEKEN
Y 3aIIUCh 111aroB
MOCTPOCHHUS

https://resh.edu.ru/subject/17/10/

18

[Toctpoenue ceuenuit
B IIpamue, Kyoe o
TpEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN
U 3aIUCh 111aroB
MOCTPOCHUS

https://resh.edu.ru/subject/17/10/

21
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19

[Toctpoenue ceuenuit
B ITUpaMu/ie, Kyoe mo
TpEM TOYKAM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEKEHN
" 3aI1MCh HI1aroB
MOCTPOEHUS

20

ITocTpoenue ceuenuit
B ITUpaMu/ie, Kyoe mo
TpEM TOYKAM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEKEU
Y 3aIKCh 111aroB
MOCTPOCHUS

21

[ToBTOpEHME
MJIAHUMCTPHUU:
Teopema o
HNPONOPLUOHATBHBIX
orpeskax. [logobue
TPEYTrOJbHUKOB

https://resh.edu.ru/subject/17/10/

22

IToBTOpEeHUE
MJIaHUMETPUH:
Teopema MeHnenast.
PacueTsl B ceuenusix
Ha BBIHOCHBIX
yepTexax. Mcropus
pa3BUTHUA
IJIAHUMETPUH U
CTEpPEOMETPUU

https://resh.edu.ru/subject/17/10/

22
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23

KontponsHas pabora
" AKCHOMEI
CTEPEOMETPHUH.
Ceuenns"

24

Bzaumuoe
pacroJyioxeHue
NPSIMBIX B
IIPOCTPAHCTBE.
CxpeluBarommecs
npsmbie. [Ipusnaku
CKPELIUBAIOIINXCSA
MPSIMBIX.
[TapamiensHbie
npsiMble B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

25

Teopema o
CYyILIECTBOBaHUU U
C€IMHCTBECHHOCTH
IPSIMOi
napasuiebHON
JTAaHHOW MPSIMOH,
MPOXOIAIIEH yepe3
TOYKY NMPOCTPAHCTBA
U He JIe)Kallel Ha
JAHHOM TIPSIMOM.
Jlemma o
NepeCceuCHU
napauieIbHbIX
MPSAMBIX TIJIOCKOCThIO

https://resh.edu.ru/subject/17/10/

23
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26

[TapamnensHOCTD
TpeX MPSIMbIX.
Teopema o Tpéx
napajuieIbHbIX
npsMbIxX. Teopema o
CKPELIUBAIOIINXCSA
MPSIMBIX

https://resh.edu.ru/subject/17/10/

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OCHOBHBIE CBOICTBA
NapajuIeIbHOTO
IPOEKTUPOBAHHUS.
N3obpakenue
pas3HbIX puryp B
napasiebHON
MPOEKLINUU

https://resh.edu.ru/subject/17/10/

28

LenTpanbHas
IIPOEKIUs. YTOI C
COHAIIPaBJIICHHBIMU
CTOpPOHaMU. YTOII
MEXy PSIMbIMHU

https://resh.edu.ru/subject/17/10/

29

3amauun Ha
I0Ka3aTeIbCTBO U
HCCIIeIOBaHUE,
CBSI3aHHBIE C
pacmnojioKeHuEM
IPSIMBIX B
MIPOCTPAHCTBE

30

Ilonarus:

https://resh.edu.ru/subject/17/10/

24
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[apaJuIeIbHOCTh
MPSMON U TJIOCKOCTH
B IIPOCTPAHCTBE.
[Tpusnak
apauIeIbHOCTU
IIPSIMOM U INIOCKOCTH.
CaoiicTBa
NapaJuIeJIbHOCTH
IIPSIMOM U IUIOCKOCTH

31

I'eomeTpuyeckue
3a/1a4u Ha
BBIUYHCIICHUEC U
JI0OKa3aTeNIbCTBO,
CBsI3aHHBIC C
NapauIeIbHOCTHIO
HPSIMBIX U
MIJIOCKOCTEN B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

32

[Toctpoenue ceuenus,
MPOXOJISIIETO Yepes
JTaHHYIO MPSAMYIO Ha
yepTexe u
napauIeIbHOTO
JIPyTOU MPSIMOIA.
Pacuér orHOIIEHUI

https://resh.edu.ru/subject/17/10/

33

[TapannensHas
IPOEKIUS,
IIPUMEHEHHUE JUIS
MMOCTPOEHUS CEUCHU I

https://resh.edu.ru/subject/17/10/

25
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Ky0a u
napajuiejenumnesa.
CpolicTBa
napajieienuneaa u
MIPU3MBI

34

[TapamiensHbie
MJIOCKOCTH.

[Ipusnaku
napauIeIbHOCTH ABYX
IJIOCKOCTEMN

35

Teopema o
napajuieIbHOCTU U
€IMHCTBECHHOCTH
IUIOCKOCTH,
MPOXOIAIIEH yepe3
TOYKY, HE
MIPUHAIIEKALLY O
JTAHHOM TNIOCKOCTH U
CIICJICTBHUS U3 HEE

https://resh.edu.ru/subject/17/10/

36

CpolicTBa
HapanneanHx
IUIOCKOCTEH: 0
napauieIbHOCTH
HNPAMBIX IIEPECEUECHU
P TIEPECEUCHUN
JIBYX TapajuIeIbHBIX
MIJIOCKOCTEN TpeThen

37

CaoiicTBa
napauIeTbHbIX

https://resh.edu.ru/subject/17/10/

26
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IJIOCKOCTEM: 00
OTpe3Kax
napajieabHbIX
MPSAMBIX,
3aKJIIOUEHHBIX MEXKITY
napauie’IbHbIMU
INIOCKOCTSIMH; O
[IEPECCUCHUH PSIMOU
C ABYMsI
napauieIbHbIMU
IUIOCKOCTSIMH

38

IToBTOpeHwue:
teopema [Tudaropa
Ha TUIOCKOCTH

https://resh.edu.ru/subject/17/10/

39

IToBTOpEHME:!
TPUTOHOMETPHUSL
IpSIMOYTOJIBHOIO
TpeyroiabHUKa

https://resh.edu.ru/subject/17/10/

40

CgoiicTBa KyOa 1
IPSIMOYTOJIBHOTO
napasuieNienumnena

41

Brruucnenune v
OTPE3KOB B KyOe 1
MPSIMOYTOJIBHOM

napajuieienunese

42

IlepneHquKysspHOCT
b IPSAMOI 1
mockoctu. [Ipu3nax
NEePHEHANKYISIPHOCTH

27
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IIPSIMOM U IUIOCKOCTH

43

[leprieHAMKYTAPHOCT
b IIPSIMOY U
mrockoctu. [Ipusnax
NEPIEHAUKYIISIPHOCTU
IIPSIMOM U INIOCKOCTH

https://resh.edu.ru/subject/17/10/

44

Teopema o
CYILLIECTBOBaHUU U
€MHCTBEHHOCTH
IPSAMOM, POXOAIIEN
yepe3 TOUKY
IIPOCTPAHCTBA U
MEePIECHANKYIISIPHON K
IJIOCKOCTH

45

IImockoctu n
NepHeHIUKYIsIPHbIC
UM TIpSIMBIC B
MHOTOT'PaHHHUKAX

46

IImockoctu n
NepHeHIUKYISIPHbIC
UM TIpsIMbIE B
MHOTOT'PaHHHUKAX

https://resh.edu.ru/subject/17/10/

47

[lepnenpukymsip u
HAKJIOHHAs.
IToctpoenue
NEPIEHIUKYIISIpa U3
TOYKH Ha IIPSIMYIO

48

Ilepnenpukymsip u

28
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HAKJIOHHAs.
IToctpoenue
NEepIeHIUKYIsIpa U3
TOUYKH Ha MPIMYIO

49

Teopema o Tpéx
HMEPHEHINKYIIAPaX
(npsimast u oOpaTHast)

50

Teopema o Tpéx
HepreHIuKyIsIpax
(mpsimast u oOpaTHast)

https://resh.edu.ru/subject/17/10/

51

Yron mexnay
CKPEITUBAOIINMUCS
PSIMBIMU

52

ITonck
MePIEHIUKYIISIPHBIX
MPSIMBIX C TIOMOIIIBIO
MePIEHIUKYIISIPHBIX
IJIOCKOCTEH

53

OpToroHajibHOE
IPOEKTUPOBAHHE

https://resh.edu.ru/subject/17/10/

54

[Toctpoenue ceuenuit
Ky0a, IPU3MBI,
MPaBUIbHOMN
MUPAMHU/IBI C
MOMOIIbIO
OPTOTOHAJILHOU
MPOEKIUU

55

ITocTpoenue ceuenuit

29
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Ky0a, IpU3MBI,
MPaBUIbHOMN
MUPAMHU/IBI C
MOMOIIbIO
OPTOTOHAJILHOU
IPOEKLINN

56

CummeTpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IIJIOCKOCTH.
ILnockoctu
CUMMETpUH B
MHOTOIPAaHHHUKAX

https://resh.edu.ru/subject/17/10/

57

[Tpusnak

NEPIECHIUKYIAPHOCTH
IIPSIMOM U IUIOCKOCTH

KAaK CJICICTBUE
CUMMETpUU

58

[IpaBuibHBIE
MHOTOTPaHHUKH.
Pacuér paccrosauuit
OT TOYKH OO
IJIOCKOCTH

59

[IpaBuibHBEIE
MHOTOTPaHHUKH.
Pacuér paccrosauuit
OT TOYKH OO
IJIOCKOCTH

https://resh.edu.ru/subject/17/10/

60

CnocoObI ONyCTHUTH

30



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

HMEPIEHINKYIIAPHL:
CUMMETpHUS, CABUT
TOYKH T10
napasuiebHON
PAMOM

61

Casur 1o
HemapaJlIeIbHOU
MPSAMOM, U3MEHEHHNE
paccTosHui

62

KonTtponbHas pabora
"B3aumnoe
pacrosoxxeHue
HPSIMBIX U
IIJIOCKOCTEN B
npocTpaHcTBe"

63

IToBTOpeHue: yroiu
MEXy NPSMBIMHU HA
IUIOCKOCTH,
TPUTOHOMETpPHS B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE,
TeOpeMa KOCHHYCOB

https://resh.edu.ru/subject/17/10/

64

[ToBTOpEHHUE: yron
MeXIy
CKPEIIMBAIOIIUMUCS
MMpsAMbIMHA B
MPOCTPAHCTBE

65

I'eomeTpuyeckue
METO/Ibl BHIYUCIICHUS

31
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yIila Mexnay
IPSIMBIMU B
MHOI'OIPaHHHUKAX

66

JIByrpaHHBIN yrouI.
CBOliCTBO JINHEHHBIX
YTJIOB IBYIPAHHOTO
yriaa

67

[IepnieHauKyIIsIpHBIE
miockoct. CBolicTBa
B3aHUMHO
NepHeHIUKYISIPHBIX
IJIOCKOCTEH

68

IIpusnax
NepHeHANKYISIPHOCTH
IJIOCKOCTEM; TeOpema
0 NpSIMOU
IIEPECEUEHHUS IBYX
IJIOCKOCTEMN
NEePHEHIUKYISPHBIX
TPEThEH MIIOCKOCTH

https://resh.edu.ru/subject/17/10/

69

[IpssMOyTOIBHBII
napasuiesenumnesn;
Ky0; u3MepeHus,
CBOMCTBa
IPSIMOYTOJIBHOTO
napajuleJenunena

70

Teopema o0 guaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u

32
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CJIIECTBUE U3 HEE

71

CrepeomeTpudeckue
U IPUKITaIHBIC
3a/1a4M, CBA3aHHbBIE CO
B3aUMHBIM
pacroJoKeHuEM
MPSIMBIX U MJIOCKOCTH

https://resh.edu.ru/subject/17/10/

72

IToBTOpeHwue:
CKPEILMBAIOIINECS
HpsIMBIE,
napajjejibHbIE
IUIOCKOCTH B
CTaHapPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapayenbHbIX
IJIOCKOCTEN Ha
CKPEIIHBAIOIINXCS
IPSIMBIX, PACCTOSTHUE
MeXIy
CKpEIIMBAIOIIUMUCS
MMPpAMBIMU B IPOCTBIX
CUTyalnusax

https://resh.edu.ru/subject/17/10/

74

Paccrosane oT TOUKH
IO TJIOCKOCTH,
paccTosiHue oT
IPsIMOH 110
INIOCKOCTH

75

Brruncnenue
pacCTOSIHUN MEXITY

https://resh.edu.ru/subject/17/10/

33
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CKpPCIIUBAOIIUMHUCA
PSIMBIMU C
MOMOIIbIO
MEePIECHINKYISPHOI
IJIOCKOCTH

76

TpéxrpanHslii yroi,
HEPABEHCTBA JUIS
TPEXTPAaHHBIX YTJIOB.
Teopema I[Tudaropa,
TEOPEMBI KOCHUHYCOB
Y CUHYCOB JUJIsl
TPEXTPAHHOTO yria

77

DIeMEHTHI
cheprueckoi
T€OMETPHUH:
reoAe3uUeCKe TNHUU
Ha 3emie

78

KoHntponbHas padota
"VYrael u pacctostHug"

79

Cucremaruzanus
3HAHUMN
"MHOrorpaHHuK 1
€ro dJIEMEHTHI"

https://resh.edu.ru/subject/17/10/

80

[Tupamuna. Buasl
ApaMuULI.
IIpaBunbHas
nupamuia

81

[Ipusma. Ilpamas u

34
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HAKJIOHHAs IMPU3MBI.
[IpaBunbHasa npuzMa

82

[Ipssmon
napajuleJenunen,
IIPSIMOYTOJIbHBIN
napajenenurnes, Kyo

&3

Breimyxkibie
MHOTOTPaHHHKH.
Teopema Ditnepa

84

Breimyxkieie
MHOTOTPAHHUKH.
Teopema Ditnepa.
[IpaBuibHbIE U
MOJIYTIPaBUIIbHBIE
MHOTOTpaHHUKHU

https://resh.edu.ru/subject/17/10/

85

Kontposbhas padota
"MHuororpaHHuku"

86

[TonsiTue BekTOpa Ha
MJIOCKOCTH U B
MIPOCTPAHCTBE

87

CyMMa BEKTOpPOB

https://resh.edu.ru/subject/17/10/

88

Pa3znocTh BEKTOpOB

89

IIpaBuio
napajuleenumne1a

90

YMHOKEHUE BEKTOPA
Ha YUCIIO

91

Paznoxenue BekTopa
o 6azucy Tpéx

https://resh.edu.ru/subject/17/10/

35
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BEKTOPOB, HE
JIeJKaIUX B OMHOU
ILIOCKOCTH

92

CxkansipHoe
MIPOU3BEJICHUE

93

Brruncnenue yrina
MEX]ly BEKTOpaMu B
MPOCTPAHCTBE

94

[Ipocreiimme 3amaun
C BEKTOpaMu

95

[Ipocreiimme 3amaun
C BEKTOpamu

96

[Ipocreiimme 3amaun
C BEKTOpaMu

97

[Ipocreiimue 3amaun
C BEKTOpaMu

https://resh.edu.ru/subject/17/10/

98

O06o0061IEHNE U
CUCTEMATHU3ALIUS
3HAHUH

99

O06o0061IEHNE U
CUCTEMATHU3ALIUS
3HAHUH

100

Hroroas
KOHTpPOJIbHAs paboTa

101

Hrorosas
KOHTpPOJIbHAs paboTa

102

O06o0061EHNE U
CUCTEMATHU3ALIUS

36
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3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

37




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE

Hara uudposbie
Nen/m Tema ypoka Kontpoasnubie IIpakTnyeckue
Bcero H3ydYeHusi  oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypcebl

[ToBTOpenue Tembl "KooparHaTel BEKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

IToBTOpenue Temsl "CkansgpHoe
MPOU3BEICHUE BEKTOPOB"

IToBTOpeHue TeMbl "Boruncnenue yria
MEXJly BEKTOpaMu B IIPOCTpaHCcTBE"

[ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOMU,
MPOXOISIIECH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

YpaBHEHHKE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3KaX

7 BektopHoe npousBeneHue 1

JInHelHbIE HEPABEHCTBA, JIMHEHHOE
[IpOrpaMMHUpOBaHUE

JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE
MporpaMMHUpPOBaHUE

AHanuTuyeckrue METoIbpl pacuéra yria
MEX1y NPSIMBIMH B MHOT'OTPaHHHUKaX

10

1 AHaJIUTUYECKHE METOJIbI pacuéTa yria

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHHUKAX

38




@opMyia pacCTOSHUS OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 Haxoxienue paccTostHui OT TOUKHU 70
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHUN OT TOUYKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrtponbHast pabora "AHanuruveckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOT'OTPaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS IPSIMBIX U
IJIOCKOCTEMN

19 [TapannensHble NpsIMbIE U MJIOCKOCTH:
napajuieibHbIe CEUCHUS

20 [TapannensHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapannenbHble NpsIMbIE U MIJIOCKOCTH:

21 YIJIbI MEXKY CKPEIMBAOLIUMHUCS
MPSIMBIMU
[lepnenukynsipHbie MPSMBIE U

2 MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MepHeHIUKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[lepnieHiuKyIsIpHBIE IPSMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX

MEepIEHIUKYIIIpax

39




24

IlepnenquKynspHbIe NPSAMBIE U
IIJIOCKOCTH: BBIYHMCIIEHUS IJIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 17151
Iomaaen, cooopaxeHust moao0ous

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJILHUKOB, (hOPMYJIBI 17151
Iomaaen, cooopaxeHust moaoous

27

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JIs
TJI0IAIeH, COOOpaKEHUSI TIOTOOMS

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUS MOI00Us

29

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00Us

30

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHUS
MHOTOTpaHHHUKOB"

31

00bEM Tena. OObeM MPSIMOYTOILHOTO
napauiesienumnesa

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJApaType
Ky0a; O TPUCEKIH yTia

33

CrepeoMeTpHUUECKUE 3a]]a4l, CBSI3AHHBIE C

00BEMOM TMPSIMOYTOIILHOTO
napaJuiesnenurnena
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HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIYHMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuiefenumneaa

35 O0BEM npsIMOI TPU3MBI

16 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IPSIMOMN TPU3MBI

37 [Ipuknaguelie 3aa4n, CBSI3aHHbBIE C
00BEMOM TIPSAMOI TIPU3MBI
Brrurcnenue 00bEMOB TEN ¢ TOMOIIIBIO

38 ornpenenéHHoro uHTerpana. O0bpEM
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MU PAMHIBI

40 dopmyna 00bEMa mupamuasl. OTHOIICHHE

'HEMOB MMUPaAMU]L UM YTJIOM

00BEMO a c o0 0

41 ®opmyna 00bpéMa mupamuisl. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOLIUM YTIIOM

4 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00BEMaMH TUPAMHUTBI
[Tpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBI3aHHbBIE ¢ 00BEMOM HAKIIOHHOM

b

MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI

Ten", CB3aHHbIE ¢ 00BEMOM MUPAMHUIBI
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[Tpumenenne 00bEMOB. Brruncienue

46 paccTosiHus A0 IIOCKOCTH

47 KonrtponsHas padora "O0béM
MHOrOrpaHHuka"
Hunuaapuyeckas IOBEPXHOCTD,

48 o0pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTHU

49 Humuaap. [psiMoit KpyroBoil UIUHIP.
[Tnomianp MOBEPXHOCTH HUIMHIIPA

50 Konundeckast mOBepXHOCTh, 00pa3yromume
KOHWYeCKoi moBepxHocTU. KoHyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieNbHOM MI0CKOCTH OCHOBAHUS

5 Yceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JIOKa3aTeJIBCTBO 1 BEIYHCIICHHE,
MIOCTPOCHHUEM CEUEHUN HUIMH]Ipa, KOHYCca
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeIILCTBO M BEIYUCIICHUEC,
MMOCTPOCHHUEM CEUYCHUN IIUITHHIIPA, KOHYCa

57 [IpuknanHele 3a1a4n, CBSI3aHHBIE C

MUJIIMHAPOM

42




58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[epeceuenue cheps! u mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. Byt n m300pakenue mapa

61

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. By n m300pakenue mapa

62

VYpasuenune chepsl. [Lnomans chepsr u eé
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM UX CEUCHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO

66

[Ipukitaguble 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
noxoous

68

Paznuunble KOMOWHAIIMY TET BPAIICHUS U
MHOTOTPaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
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BpauieHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpauieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpalieHus"

72

O6béM mumuHIpa. Teopema 006 00bEMe
npsAMOro NuJIMHApa

73

Beruncnenue 06bEMOB TeIl € TOMOIIBIO
ornpenenéHHoro uHTerpana. O0bEM
KOHYycCa

74

ITmomany OOKOBOM U ITOJIHON
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIHHIPA,
KOHyca

76

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
cdepsl. CTepeomeTprudecKue 3a1auu,
CBS3aHHBIC C BBIYNCIICHUCM OG’béMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM IIapa u
iomanbio cepbl. COOTHOMICHUS MEXKITY
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
MOOOHBIX TET
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79

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MOBEPXHOCTEN

80

KonTponpnas pabota "[1nomamau
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

81

JIBrokeHust mpocTpancTBa. OTOOpaskeHUS.
JIBm>keHust u paBeHCTBO uryp. OO0rue
CBOICTBA JBUKECHUI

82

Buabl nBukeHnil: napamienbHbIi
MEePEHOC, IEHTPAJIbHAS CUMMETPUS,
3epKaibHasi CHMMETpPHSI, TOBOPOT BOKPYT
IpsIMOI

83

[IpeobpazoBanus noxoous. [Ipsmas u
chepa Diinepa

84

FGOMeTpI/I‘-IGCKI/Ie 3a1a41 Ha ITPUMCHCHUC
JABHKCHU S

85

KonTpomnbHas pabota "BekTopsl B
npocrpaHcrae”

86

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBE"

87

O6o6mmaromiee moBTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMATH3aIlHs 3HAHMIA:
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"BexTopsl B ipocTpaHcTae”

88

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeToA0B Kypca reomerpun 10—11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI
"BexTopsl B ipocTpaHcTae”

89

O6o6mmaromiee moTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"O6beM MHOTOrpaHHUKa"

90

O6o6maromee moBTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"O6beM MHOTOrpaHHUKa"

91

O6o6maromee moBTopeHue 11 moHsTHit 1
MEeTOJI0B Kypca reometpun 1011
KJaCcCOB, CUCTEMATH3aIlHs 3HAHMIA:
"Ilmomrany MOBEPXHOCTU U 00 BEMBI
KpyTibIX TN

92

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMATH3aIlHs 3HAHMIA:
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpYyTibIX TN

93

HroroBast koHTpOIBHAS paboTa

94

HToroBast KOHTpOJbHAs paboTa

95

[ToBTOpeHue, 0600mEeH e U
cucTeMaTH3allus 3HaHUI

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
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HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KAK
97 HAayKH U €€ POJIb B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAK
08 HAayKH U €€ POJIb B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
99 HayKH U €€ POJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

HcTopust pa3BUTHS CTEPEOMETPUH KaK
100 HayKH ¥ €€ poJib B pa3BUTHH

COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBKOTCPHBIX TEXHOJIOTUH

HcTopust pa3BUTHS CTEPEOMETPUH KaK
101 HayKH ¥ €€ poJib B pa3BUTHH

COBPCMCHHBIX MHKCHCPHLIX U
KOMIIBKOTCPHBIX TEXHOJIOTUH

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH ¥ €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10

102




[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Marematuka: anre6pa M Ha4daJla MaTCMAaTUYICCKOI'O aHaJIn3a, rCOMCTpPUSI.

['eometpus 10-11 xi; JI.C.AtanacsHs,.. M, IIpocsenienue,2014

METOAUYECKUE MATEPUAJIbI J1JI51 YUYUTEJIA
Marematuka: anredpa U Hadasia MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
['eometpus.10-11: yueObuuk s 061eoopas. opranu3aiuii : 6a30BbIi U yIIIyOJI.

ypoBar/ JI.C. ATtacsm,..., M. [IpocBemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/
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