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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBisieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oOuiero oOpa3zoBaHus, TaK KaKk 00ECIEUnBAaET BO3MOXXHOCTh U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M IPEIMETOB T'YMaHMTApHOIO IUKJIA.
[TockonpKky  JIOTMYECKOE  MBILIUIEHHE,  (QopMHUpyeMOe  IpHU  HU3yYEHUHU
00yJarouMMucsl MOHATUHHBIX OCHOB N'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUM IIPU PELICHUH I'€OMETPUYECKUX
3aJa4, YMEHHE BBIIABUIaTb U  ONPOBEpPraTh THUIIOTE3bl HENOCPEICTBEHHO
VICIIOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAyYHOI'O ILMKJIA, B YACTHOCTHU
(bu3nyUecKux 3aaay.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypca «l'eomeTpus» Ha yriyoJaéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIbHBIX CIIOCOOHOCTEH OOydarommxcs mpu
M3YUYCHUH TE€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON oOmacTu «MaTeMaThka u
uHpopMaTUKa»  yepe3  oOeclieyeHHWEe  BO3MOXHOCTU  NPUOOpETeHHs] U
UCIIOJIb30BaHUsl Oojiee TNyOOKMX T€OMETPUUYECKUX 3HAHUW U JCHCTBUH,
CHEeU(PUIHBIX TEOMETPUU, H HEOOXOTUMBIX JIJIsl YCHEIIHOTO MPOECCHOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEeMAaTUKH.

[TpuopureTHpIMM 3aJayaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUpPSIOUIMMU U YCUJIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacliMpeHne NpeaCcTaBIEHU O T€OMETPUN KaK 4YaCTH MHUPOBOW KyJIbTYpHI U
¢dbopMupoBaHrE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHPOM;

(¢opMupoBaHHE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJECIAX, MO3BOJIIOLIMX OIMUCBHIBATH W H3ydaTb
pa3HbI€ SABICHUS OKPY>KAIOLIEro MUpPa, 3HaHUE MOHATUIHOTO anmnapara o pa3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuUu;

(opMHpOBaHHE  YMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHATUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMEHUE UX IPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMbl M HAaXOJUTh
HECTaHAAapTHbIE CIIOCOOBI PEIICHUS 33/1aY;

(opMHpOBaHNE YMEHHS PACIlO3HABATh HA YEPTEkKAX, MOACIAX U B PEaTbHOM
MHpE MHOTIOTPaHHUKM M Te€jla BpaUlCHUsA, KOHCTPYUPOBAaTh TI'€OMETPUYECKHUE
MOJIEIIH;

(opMupOBaHHE MOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHMYECKOI'O IMOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (GOpMUpPOBAaHUE MOHUMAHUS POJIM AKCMOMATHUKU IpU
IIPOBEJCHUHN PACCYKIACHUM;

(GopMupoBaHHE YMEHHS BJIaJE€Th METOJAMHU JIOKa3aTeJIbCTB M aJTOPUTMOB
pelIeHUs, YMEHUS WX IHPUMEHATH, NPOBOAMUTH JOKA3aTEIbHBIE PACCYXKACHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33]1a4 C IPAKTUYECKUM COJICPKAHUEM,
dbopMHpOBaHHWE TPEACTABICHUS O HEOOXOAMMOCTH  JI0KA3aTENbCTB  IPHU



000CHOBAaHWY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM aKCUOMATUKU B TIPOBEICHUN
JNEAYKTUBHBIX PACCYKJICHUM;

pa3BUTUE U COBEPUICHCTBOBAHWE MHTEIUICKTYyaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yUaroIIMXcsi, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIIHCKUX
YMEHUM, KpUTUYHOCTHU MBIILICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBanre (PyHKIIMOHATLHON TPAaMOTHOCTH, PEICBAHTHON T€OMETPHH:
YMEHUSl PACloO3HABaTh TMPOSBICHUS T'€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAJIbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJENUPOBAHUSI PEANbHBIX CUTyallUi, HCCIEIOBAHMS MOCTPOEHHBIX MOJEIEH,
WMHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEp>KATEIbHBIMU JMHUSAMU y4eOHOTro Kypca «['eomerpusi» B
10-11 xmaccax sBasaworcs: «lIpsMble W MIIOCKOCTU B MPOCTPAHCTBE,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAMWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU TE€OMETPUM Ha YIIIYyOJEHHOM ypOBHE OOyYEHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJICPKATEIBHBIM JIMHUSIM YIeOHOTO Kypca, a
dbopMHupoBaHUWE  JIOTHYECKMX YMEHHH  pacmpenenseTcs He  TOJBKO  TI0
coJiepKaTeNIbHBIM JIMHUSM, HO U 10 TojaMm oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM ocBoeHuss DeaepanbHON padoueit
nporpaMMbl, pachpeiei€HHbIM 10 TrojaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, TPUHITUITHATIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamaiich  HEOJHOKPATHO. ITO TO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMU MOHATUAMH M HABBIKAMU IOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJIFOICHUEM TTPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY I€OMETPUUYECKUX MPEACTaBICHUN OOyYarolUXCs, pacIIUpss U yriryOsis
e€, o0pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4EHUIO TEOMETPUH Ha YTIyOJEHHOM YPOBHE MO3BOJISET:

co3garh ycinoBusa jans  guddepeHumanuu  00ydeHHs,  TOCTPOCHHS
WHJVMBUAYAJIbHBIX 00pa30BaTENbHBIX MPOrpamMmM, oOOecneyuTh YriayOJaéHHOe
M3Yy4YCHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHOTo peaMera «MaTteMaTrukay;

NOATOTOBUTh OOYYAIOIIUXCA K MPOAOJKEHUIO H3YUYCHHUS] MaTeMaTUKH C
y4uéToM BBIOOpa Oyaymiel mpodeccuu, obecrneunBas IMPEEMCTBEHHOCTh MEXTY
00muM 1 podeccuoHaIbHBIM 00pa30BaHKUEM.

Ha wusydenue yudebHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YpPOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJN).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHSA  CTepeoMeTpuu. Todka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUH U CIEIACTBUS U3 HUX.

B3aumMHOe pacnonoxeHue nNpsAMBIX B IIPOCTPAHCTBE: IIEPECEKArOLInEcs,
napajulelibHble W CKpeluBaromuecss npsmble. [IpU3HaKuM CKpemuMBarOIIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U ITIOCKOCTEN B IMPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSMBIX, IAPAJUIEIBHOCTD IPIMON
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHUE, H300pakKeHUe
¢uryp. OcHOBHBIE CBONCTBAa NapajIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢buryp B mapajyuiesbHON MPOEKUHUH. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YIOJ
MEXIy NPsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh NIIOCKOCTEN: NapajlieIbHbIC
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimmue
IPOCTPAaHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpadAp, Mapajulelienue],
IOCTPOEHUE CEYCHUU.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TUIOCKOCTH: IEPIICHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUIEIBHBIE W IEPIECHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IMPAMOM M INIOCKOCTH, TeOopeMa O IpsAMOH
IIEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT HOpsAMOM 10  IUIOCKOCTH, HpOoeKuus  (QUryppl  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHEHIUKYJAPHOCTH  JIBYX
IockocTer. TeopemMa 0 TpEX NEePIEHIUKYIApax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M IJIOCKOCTBIO, ABYTPAHHBIN
yIoJI, JIMHEWHBIM yroJl ABYIPAHHOIO yriya. TpEXrpaHHbIi U MHOIOI'PaHHbIE YIJIbI.
CBOWCTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX U
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buapel MHOrOrpaHHuMKoOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBI, OOKOBasi U MOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapamnmenenunen, nOpsAMOYTOJIBHBIA — NapajulesienuIe] W €ro  CBOMCTBA.
Kparuaiimine mnyTH Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oiinepa.
[TpoctpancTBenHas Tteopema Iludaropa. Ilupammpa: n-yroiapHas mnHpaMuna,
npaBWibHas W yceu€HHass nupamunbl. CBoiicTBa péOep U OOKOBBIX TpaHE
IIPaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpDAaHHUKM: IIPaBUJIbHAS IIpU3Ma U
[IpaBWIbHAs IHPAMUJA, [PABUJIbBHAS TPEYrOJjbHAs NHUPAMUIA U IPABUIIBHBIN



TeTpa’ap, KyO. IlpeacraBneHue O MpaBUWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JTOAEKAdIp U UKOCADIP.

BblunciieHne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTM W IOJHOM MOBEPXHOCTH MPSIMOW IPHU3MBI,
IUIOLAJAb OCHOBAaHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH HPABUIBHOW MHPaMUJIbI,
TeopeMa O TUIOLAAN YCEYEHHON TUPaMU/IbI.

CuMMmeTpus B  TNPOCTPAHCTBE. JIEMEHTbl CHUMMETPUU  TMPABUIIbHBIX
MHOTOI'paHHUKOB. CHMMETpUss B MpPAaBWIBHOM MHOIOIPAHHHUKE: CHUMMETPUS
napajuiesienuneaa, CAUMMETPHSl MPAaBWIbHBIX MPHU3M, CHUMMETPHUS MPaBUIbHON
MAPAMHU/IBI.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

[ToHsiTUS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHbIE M IMPOTHUBONOJIOKHO
HaIIpaBJICHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YHUCIIO.
[TonsiTue KOMILIaHApHBIE BEKTOPHI. IIpH3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamwtenenunena. Teopema O pa3jIoKEHUH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BekTopaM. lIpsimoyronpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsizb MEXKIy KOOpPAMHATAMHM BEKTOpa M
KOOpAMHATAMHA TOYEK. YTOJI MEXIy BekTopamu. CKalApHOE IPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalmenus

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAas MOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOOpasyrwmue noBepxHocTel. Tema BpamieHus:
IWINHApP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHash IIOCKOCTh K cdepe. M3o0pakeHue Tten
BpalleHus] Ha TUIockocTh. Pa3Béprka nuiuHapa u konyca. Cummerpust chepsl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
OpsIMOYTOJIBHOTO Tapaiienenumneaa M cienctsus u3 He€. O0bEM mnpsaMol u
HAKJIOHHOM MpU3MBI, IWINHAPA, MUpaMHUIbl U KOHyca. O0bEM 11apa U MapoOBOTroO
CErMEHTa.

KoMOuHanum Ten BpauieHuss U MHOTOrpaHHUKOB. [Ipu3ma, BhnucaHHas B
IUIMHIpP, ONHCaHHAas oOKojo IwimuHapa. llepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanue miapa u cepsl miockoctbio. [loHSTHE MHOTOrpaHHUKA,



OTMHMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaLICHUA.

[lnomans MOBEPXHOCTH LWIWHJpA, KOHYyca, IJIoMaas chepbl U e€ dacteil.
[Tomobue B mpoctpancTBe. OTHOmIEHWE OO0BEMOB, IUIOMAJCH TMOBEPXHOCTEH
nonoOHbeIx Quryp. IlpeobOpaszoBanue momobmsi, TomoTeTHs. Pemenue 3amau Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceuyeHnii MHOIOTPAHHUKOB U TEJI BPALIEHUA: CEYEHUS UINHAPA
(mapayiieTbHO W MEPNEHAUKYISIPHO OCH), CEUYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUECHHU 11apa, METObl TOCTPOEHUS
CEUYEHMII: METOJ| CJIEN0B, METOJ BHYTPEHHErO0 IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILIEH IIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekropel B mpocrpaHcTtBe. Omnepauuu HaJx BeKTOpamu. BekTopHoe
YMHOX€HHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsmoyronpHas
cucTeMa KoopAauHaT B mpocTpaHcTBe. Koopaunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPH PEIICHHUH TIeOMETPUUYECKHUX
3a/1a4.

JBuKEeHUs B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OtoOpakenus. J[BMKEHUS W PaBEHCTBO (HUTYP.
OOmme cBoiicTBa JBWKECHWH. BuIbl JIBW)XCHUN: TapaUIebHBIA IEPEHOC,
LHEHTpaJbHas CHUMMETPHUS, 3€pKaJbHas CUMMETPHs, IOBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUS
JINUHOCTHBLIE PE3YJIBTATHBI

1) rpaxxaaHckoe BOCIMTaHHE:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  00IlecTBa,  MpPEJICTaBIE€HUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHU,
OpoLeAyp TPaKIAHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aUMOJICMCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHH C HX
GyHKUMUSIMHY 1 Ha3HAYCHHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaT€MaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTMXKEHHM B APYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HAHHWE AYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapojaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBSI3aHHOTO C MPAKTUYECKUM
NIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIbHOCTbIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/a4, PEIICHHUM, pacCyKACHHUM, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYECKHE 3HAHUS B
MHTEpEecax 3JI0pOBOro U 0€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pPOBbIO (370pOBOE MHUTaHUE, COANAHCHPOBAHHBIM PEXUM 3aHATUH U
OTIbIXa, peryisipHas (usuyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
MIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTENBHOM S TEIBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYyHdy, OCO3HAaHWUE IIEHHOCTH TPYAOTIOOUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymel mnpodeccnrt u peaTnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caM00Opa30BaHUIO Ha TMPOTSHDKCHHH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0J10THYeCKOe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHHUMAHUEC BIIASHUS
COLUATBHO-YKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMATIBHOU
Cpelbl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa SKOJIOTUUECKUX MPOOJIeM, OpPUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM [JIs peuieHus 3agady B 00JacTu
OKpy>Karolllel cpenpl, IUIAHUPOBAHUE TIOCTYNKOB U OIICHKH WX BO3MOKHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEN CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOIIECTBEHHOM  MPaKTUKH, IOHWMaHUE
MaTeMaTU4eCKOW HayKuh Kak c]epbl uenoBeYeCKOW MesTebHOCTH, 3TamoB €&
pa3BUTUA M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOoll KakK CpEICTBOM IIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIISAITh IMPOEKTHYK) M HCCIEIOBATEIbCKYIO JAESTEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METANPEJIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue AeicTBM:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIYy MOHATUSMH, (POpMyIUpPOBaATH
OTIpe/IeTICHUS TIOHATHI, YCTAHABIMBAThH CYIIECTBCHHBIN MPHU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMS J1J1s1 0000IICHHS 1 CPABHEHH S, KPUTEPUU MTPOBOIUMOTO aHAJIN3A;

BOCIIPUHUMATh,  (opMmylupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTENbHBIE U OTpHUIATENIbHbIC, IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSAX, MPEIIaratb KPUTEPHH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JiefaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOIAIUMA C  Y4E€TOM
CaMOCTOSITENIbHO BbIJICJICHHBIX KPUTEPUEB).

Bba3oBble ncciaenoBare/ibCKue 1eiiCTBUSA:



UCIIOJIb30BaTh BOIPOCHl KAaK MCCIEIOBATEIbLCKUM WHCTPYMEHT TMO3HAHUS,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIME  TMPOTHBOpEYHE,  MpolieMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro 00bEKTa, SBIICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBICHUSIMH, IPOIIECCAMHU;

CaMOCTOSITeNIbHO (HOPMYIMpPOBaTh 00O0OIIEHUS W BBIBOABI MO pe3yjIbTaTam
MPOBENCHHOTO  HAONIONCHMsS, WCCIICNOBAaHMS, OIICHWBATh  JIOCTOBEPHOCTH
MIOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKXKe BBIIBUTATH
IIPEOJIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmaunmeii:

BBISIBIISATH JAeUIIUTH HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJIS PEIICHUS 3a]1a4H;

BbIOMpaTh MH(DOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJU3UPOBATH,
CHUCTEMATU3MPOBATh M HWHTEPIPETUPOBAThH WH(DOPMAIIUIO pPA3THYHBIX BUIOB U
dbopM mpeCTaBICHNUS;

CTPYKTYpPUPOBaTh WHGOPMAIHMIO, TPEICTABIATh €€ B PAa3IMYHBIX (OpMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATH Ha/IEKHOCTD UHpOpMAIUH o CaMOCTOSITEIIEHO
c(hOpMyYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHMKAaTHBHBIE YHHBepPCcaJIbHbIe YueOHbIEe 1eiiCTBUA

OO0urenue:

BOCTIIPUHUMATh U (DOPMYITHPOBATH CY>KICHHS B COOTBETCTBUH C YCIOBUSMHU H
nenssMu  OOIIEHUsI, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOIy PEIICHUS 3a7adH,
KOMMEHTHUPOBATh TIOJIYYCHHBINA PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOIl TEMBI,
npoOJieMbl, peliaeMol 3aJadd, BBICKA3bIBaTh HJIEH, HAICJICHHBIE HA IOUCK
pEIICHMS, COIMOCTABJIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me W CXOJCTBO MO3UIINNA, B KOPPEKTHOU (opme
(bopMyIHpPOBaTh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MPEICTaBIATh PE3yJIbTAThl PEIICHUs 3aJlayi, YKCIIEPUMEHTA, UCCIIEOBaHUS,
IIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4ETOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHHBepPCcaJbHbIE YueOHbIE NelicTBUSA

Camoopranusanus:



COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEelieHus C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENLHON  pedJeKCHMH  KaK  OCO3HAHUS
COBEPIIIAEMBIX JICUCTBUI W MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M pesyjbTaTa perieHus
MaTEMaTHYECKOM 3a]1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TIPH PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJECHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTAaTa LIETU U YCIOBUAM, OOBSICHATh TPUUUHBI
JTOCTIDKCHUS WIIH HEIOCTHIKCHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U WHAMBUAYaJIbHOU
paboThl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHUMATH I1IeJb COBMECTHOM
NEATENHHOCTH, TJIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW PabOTHI, pacrpeneiisTh
BUIBI paboOT, IOTOBApWBATHCS, OOCYXHAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCyxkaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpMBD» H HWHBIC), BBIIOJHATH CBOIO 4YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH WICHAMH KOMAaHIbI, OIICHUBATH
KauyecTBO CBOETo BKJajJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUS.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyyarouuiicst Hay4uTCsi:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHSMH CTEPEOMETPUU TIPU
pElIeHNH 3a1a49 U TPOBEICHUHA MAaTEMATHUYECKUX PACCYKICHUN;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUHU M CIEJCTBUSA M3 HHUX MPHU pEUICHUU
rCOMETPUYCCKUX 3a]1aY;

e KJIACCH(PUITMPOBATh B3aUMHOE PACIIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U INIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSIMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMH B MIPOCTPAHCTBE, MEXIY HPsIMON U
TUIOCKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSIMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH,

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOIPAHHUKOB (IIpU3Ma,
nupamuza, NpsMOYyTOIbHBIN Mapaienenumnes, Kyo);



e KJIacCU(PUIIMPOBATh  MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWS  JIs
KJ1accu(uKanuu;

e CBOOOJHO OINEPUPOBATH TOHATHUSMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBITIOJHSTH napajuienbHOe, IIEHTPATLHOE u OpPTOTOHAILHOE
MPOCKTUPOBaHKUE (UTYpP HA TUIOCKOCTH, BBIIOIHATH U300paKeHUsT PUTyp
HAa TUIOCKOCTH;

e CTPOWTH CCUCHHUSI MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIAMH, BBITTOITHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTyD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
nupamuzia), FTeOMETPUUYECKUX Tell C TpUMEHEHUuEM (HOopMyI;

e CBOOOJIHO ONEPHPOBATH MOHATHUSIMH: CUMMETPHS B MPOCTPAHCTBE, IICHTP,
OCh W TIUIOCKOCTh CHMMETPHH, IIEHTP, OCh W IUIOCKOCTh CHMMETPHH
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpIMHATaM B IPOCTPAHCTBE;

e BBITIOJHATH ICUCTBUS HAJl BEKTOPAMH;

e pemaTh 3aJayd Ha JI0KA3aTeIbCTBO MATEMATUYECKUX OTHOIICHUWA W
HAXOXXJIEHUE TEOMETPUYECKUX BEIWYUH, NMPUMEHSSI HU3BECTHBIE METOJIbI
IPU PEIICHUH MAaTeMAaTUYeCKUX 3aJ]1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIO’)KHOCTH,

e TMPUMEHATH TMPOCTEUIINE MPOTPaAaMMHBIC CpPEACTBA M  DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJEKaTh, MPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HUHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TPAKTUKE: CPaBHUBATH U
aHAJIM3UPOBATH PEANbHBIC CUTYAIlMH, MPUMEHATh M3yUYCHHbIE TOHSATHUS B
mpoliecce  IMOMCKA  pelleHusT MaTeMaTU4yecku  cQOopMyIMpOBAHHON
npo0JieMbl, MOJEINPOBATh pEANbHBIE CHUTyallMd Ha SI3BIKE TE€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJB30BAaHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pemarh MPaKTUYECKHe 3a/layw,
CBSI3aHHBIE C HAXOXKJIEHUEM T€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4yacTu (pyH1aMEeHTa Pa3BUTHUS TEXHOJIOTUH.

K koHuy 11 kiacca oO0y4aronuiicss Hay4YuTCs:



CBOOOJTHO OMEPUPOBATH MMOHATHUSMH, CBSI3aHHBIMU C IWUIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBICHATH CIIOCOObI
TIOJTYICHHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: IIMIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cdepa W Mmap) u
OOBSCHATH CIIOCOOBI OJIYYESHHS TEJl BPAIlCHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEePhl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHHS,
O0BEMBI W TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAaIICHHS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOWHALIMSIMHU Tel
BpaliecHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHMUS;

BBIYKCIIATh COOTHOIICHUS MEXIY IUIOIIAIIMHA TTOBEPXHOCTEN U 00bEMaMU
IMOJJOOHBIX TEI;

n300pakaTh u3y4daembie (UTYpHI, BBIOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OMNEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
pelIaTh reOMETPUYECKHE 3a/1a4l Ha BBIYMCIICHUE YIJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNW OT TOYKH IO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TOHSTHUSIMHU, CBSI3AHHBIMU C JIBIDKEHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUN;

BBITIOJIHATh HM300pa)X€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeIbHOM  TEPEHOCE, UEHTPAIBbHOM CUMMETPUHU, 3€PKAIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSAMOM, mpeoOpazoBanusl moqo0us;
CTPOUThH CEYEHUS MHOTOTPAHHUKOB U TE€J BpAIICHUS: CEUEHUs LMJIMHIpA
(mapayienbHO U MEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TapajuiesibHbIe
OCHOBAHUIO U IPOXOASIINE YePe3 BEPIINHY ), CEUCHUS 11apa;
MCIIOJIb30BaTh METO/Abl TOCTPOCHHSI CEUEHHIl: METOJA CJIEAO0B, METO]
BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUECKUX
3a/1a4, NPEANOJIAararlliuX HECKOJBKO IIaroB pELICHMS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelmarh 3ajJadyd Ha JOKa3aTeJIbCTBO MATEMAaTHYECKMX OTHOLICHUH U
HaXO0XJICHUE T€OMETPUUECKUX BEINYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CHUCTEMBI IIPU PELUICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  TIOJYYEHHbIC  3HAHUS HA  [PAKTUKE:  CPaBHUBATS,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBI, CBOWCTBA B IMpOLECCE IOUCKA  PEIICHUs
MaTeMaTuyecku  cHOpMYyJIUpPOBAaHHOM  MpOOJEMBI,  MOJAEIHUPOBAThH
pealbHbIE CHUTYallMd Ha SI3bIKE T€OMETPUHU, MCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C UCIIOJb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh MPAKTUYECKHUE 3a/adud, CBS3aHHBIE C
Hax0>XJICHUEM T€OMETPUUECKUX BEJINYUH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX 3Tamax Pa3BUTHUS TECOMETPUHU Kak
COCTaBHOM 4acTu GyHIAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHMe pa3iesioB U TeM duaekTpoHHbIe (LM pPOBbHIE)
KouTpoJabHbIe
n/n MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTbl
bubmuorexa [JOK
B 2 1
BC/ICHHC B CTCPCOMCTPHIO 3 https://m.edsoo.ru/1c209e37
B3aumHoe pacnonoxeHue npsiMbIX B 6 | bub6muoreka [IOK
NPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
[TapamienbHOCTh NPSIMBIX U TUNIOCKOCTEN B g bubnuotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
[lepneHIUKyYISPHOCTD MPSAMBIX U )5 bu6muoreka [IOK
IIJIOCKOCTEMN B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
v 16 1
[JIBLH pACCTOARMA https://m.edsoo.ru/1c209e37
MHororpaHHuku 7 1 bubmmorexa HOK
https://m.edsoo.ru/1c209e37
Bexkropsl B mpocTpaHCcTBE 12 brbmmorexa [OK
P poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHME, 06001IEHNE U cUCTEMaTH3aLUs 5 ) bu6muoreka [IOK
3HAHUU https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I1IO ITPOT'PAMME 102 6




11 KJTACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3ieioB U TeM DuexkTpoHHbIe (HUGpOBbBIE)
Ne i/ KonTposabHbie
MPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTbI
but6mmoreka [IOK
A 15 1
HaJTHHcckas reoMeTphs https://m.edsoo.ru/1¢209e37
[ToBTOpeHue, 06061IeHNE U 15 | bubnuoreka IIOK
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/1¢209e37
N bu6 OK
OO0BEM MHOrOrpaHHUKA 17 1 uomoreka L1
https://m.edsoo.ru/1¢209e37
bu6 OK
Tena BpaiieHus 24 1 noamorexa L
https://m.edsoo.ru/1c209e37
[Tnomaan moBEpXHOCTU U O0BEMBI 9 1 but6mmoreka [JOK
KPYTJIBIX TEII https://m.edsoo.ru/1¢209e37
bu6 OK
JBrxeHUs 5 1 nomorexa I
https://m.edsoo.ru/1¢209e37
[ToBTOpEeHue, 06061EeHNE U 17 ’ bubnuotexa [JOK
crucTeMaTu3alus 3HaHU https://m.edsoo.ru/1¢209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



ITOYPOYHOE INTAHUPOBAHUME
10 KITACC

Tema ypoka
Bcero

OcHOBHBIE TIpaBUIIa N300paKEHUS HA PUCYHKE
MJIOCKOCTH, MapajlIeIbHBIX MPSMBIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[lonsATHA cTepeomMeTpHun: TOUKA, IIpsAMasd,
IUTOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE MPaBHIIa
n300paKeHHs HA PUCYHKE TUIOCKOCTH,
napauieIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[onsaTus: MepeceKaromuecs MmIOCKOCTH,
NepEeCeKaIOINECs MPsiMasi U TUIOCKOCTh;
MOJTYTIPOCTPAHCTBO

[MonsTHS: IEpECeKArOIIUECs MIIIOCKOCTH,
MIEPECCKAIOIINUECS TPsAMast U TUIOCKOCTH;
HOJIYTTPOCTPAHCTBO

MHoOTrorpaHHHKH, H300pakeHUE MPOCTEUIIINX
POCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHoOTOTrpaHHUKH, U300pKEHHUE MMPOCTEHIITIX
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE CIECACTBUS U3
HUX

AxcuoMel CTCPCOMCTPHUH U IICPBBIC CICIACTBUA U3

KoaunuecTBo yacoB

KonTtposbHbie
padoTbl

JJleKTpOHHbIe HH(pPOoBbHIE
o0pa3oBaTejibHbIE pecypcChl

bub6moreka [JOK
https://m.edsoo.ru/1¢209e37

bub6nunoreka [IOK
https://m.edsoo.ru/1¢209e37

bubnunorexa [IOK
https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1¢c209e37
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HHX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3
HUX. CriocoObI 3a/1aHus IPSMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HaYEHUS IPAMBIX U
IIOCKOCTEM

N3o0pakenue cedeHnii mupamMuIsl, Kyoa u
HPU3MBI, KOTOPbIE IPOXOAT Yepe3 ux péodpa.
N300paxeHne nepecedeHust MOy IeHHBIX
IocKkocTel. PackpammBanne mocTpoeHHBIX
CCUCHUH pa3HBIMH [[BETAaMH

N3o0pakenue cedeHnii mupamMuIsl, Kyoa u
HPU3MBI, KOTOPbIE IPOXOAT Yepe3 ux péodpa.
N300paxeHne nepecedeH st MOTyIeHHBIX
IockocTell. PackpammBanne mocTpoeHHBIX
CCUCHMH pa3HBIMH [[BETAaMH

N300pakeHne ceueHm MUpaMuIbl, Kyoa u
NPU3MBI, KOTOPBIE MMPOXOIST Yepe3 ux péopa.
N300pakeHue niepecedeHus MoTyIeHHbIX
IUIOCKOCTEH. PackpammBaHue moCTPOCHHBIX
CCUCHUI1 pa3HBIMU IIBETAMHU

N300pakeHne ceUeHM MUpaMuIbl, Kyoa u
NPU3MBI, KOTOPBIE MMPOXOIST Yepe3 ux péopa.
N300paskeHue nepeceyeHus MoTyIeHHBIX
TUIOCKOCTEH. PackpammBanue moCTpOSHHBIX
CCUCHUI1 pa3HBIMU IIBETAMHU

Merton cnenoB sl HOCTPOSHUS CeUeHU I

Merton ciaenoB sl HOCTPOCHUST CEYEHHIM.
CaolicTBa nIepeceyeHm MPSIMBIX U INIOCKOCTEN

https://m.edsoo.ru/1c209e37

bubmoreka [JOK
https://m.edsoo.ru/1c209e37

bubmoreka [JOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1c209e37




16

17

18

19

20

21

22

23

24

25

Merog ciie10B AJIs IOCTPOCHUS CEUCHUM.
CBolicTBa IepeceyeHM MPSMBIX U IIIOCKOCTEN

[TocTpoenue ceueHuii B mupamMue, Kyoe mo Tpém
Toukam Ha pEOpax. Co3aHue BHIHOCHBIX
YyepTexeil U 3amuch 1aroB NOCTPOCHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3gaHne BBIHOCHBIX
YyepTekel U 3alluCh 11aroB MOCTPOEHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3gaHue BEBIHOCHBIX
YyepTexeil U 3amuch H1aroB NOCTPOEHUS

[Toctpoenue cedenuii B mupamuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX
YEepTEKEH U 3aIUCh 1IaroB MOCTPOCHUS

[ToBropenue nnanumerpuu: Teopema o
pONOPLUOHATBHBIX oTpe3kax. [loqobue
TPEYroJIbHUKOB

[ToBTOpenue manumerpun: Teopema Menenas.
PacyeTsl B ceueHuUsAX Ha BEBIHOCHBIX YEPTEKAX.
Ucropus pa3BuTHs MIaHUMETPUH U
CTEpEeOMETPUHN

KonTtponsHast padota "AKCHOMBI CTEPEOMETPHUH.
Ceuenns"

B3anMHOE pacnosioxKeHue IpsIMBIX B
npocTtpancTBe. CKpeluBaronecs npsmele.
[Ipu3Haky CKpemuBarOMMXCs MPSMBIX.
[TapamienbHbIE IpsIMBIE B IPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U €IUHCTBEHHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1¢209e37

bubmunoreka [IOK
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bubmuorexa [JOK
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bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bubmoreka [JOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo.ru/1¢209e37

bubnunoreka [IOK
https://m.edsoo.ru/1c209e37
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IIPSIMOM IapaAIICIbHOW JAHHOU IIPSIMOM,
IIPOXOJILEH Yepe3 TOUKY IIPOCTPAHCTBA U HE
JIeXKaIe Ha TaHHOM npsiMon. Jlemma o
[IEPECEYECHUM NAPAIIIEIBHBIX IPSIMBIX
IUIOCKOCTBIO

[TapamienbHOCTE TpeX MpsAMBIX. Teopema o TpEX
napajuleIbHBIX IPsMBIX. TeopeMa o
CKPELIMBAIOIINXCS MPSMBIX

[MapannensHoe nmpoexTrupoBanue. OCHOBHbIE
CBOMCTBa MapaJuICIbHOTO MPOSKTHPOBAHMS.
N3obpakenue pa3HbIx GUTYp B apaiebHON
IPOCKINH

[lenTpanbHast MpoeKIMs. YTOII ¢
COHANPAaBJICHHBIMU CTOPOHAMHU. YTOJ MEXKIY
IPSMBIMH

3aJauM Ha JOKa3aTeIbCTBO U MCCIEI0BaHuE,
CBSI3aHHBIE C PACIIONIOKEHUEM TMPSMBIX B
MIPOCTPAHCTBE

[TonsTHsA: MapauIenbHOCTh NPSIMOM U TIJIOCKOCTH
B ripocTpancTBe. [Ipru3Hak nmapamiensHOCTH
NpsAMON U TIOCKOCTU. CBOMCTBA MapajuieIbHOCTH
MPSIMON U TNIOCKOCTH

I'eomerprueckue 3a1aun Ha BBIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBA3AaHHBIE C MAPAJUIEIIBHOCTHIO
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO IIPSMYIO Ha YEPTEXKE U NapaLIEIbHOTO
JIpyrou npamoiu. Pacuér otHomeHun

https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
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but6mmorekxa [IOK
https://m.edsoo.ru/1c209e37

bubmoreka [JOK
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bubnunorexa [IOK
https://m.edsoo.ru/1¢209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37
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[TapamienbHas npoeKUUs, IPUMEHEHUE [T
NOCTPOCHMS CEUEHUH Ky0a 1 mapaenenumnesa.
CaoiicTBa napasuienenune1a 1 Npu3Mbl

HapaJ'IJ'ICJ'ILHBIC IITOCKOCTH. HpI/ISHaKI/I
MapajiuiCJIbHOCTH ABYX IJIOCKOCTEH

Teopema o0 napamuieaIbHOCTH U €IMHCTBEHHOCTHU
IUIOCKOCTH, IPOXOASIIEH uepe3 TOUKy, He
NPUHAJIEKAILYIO TaHHON TNIOCKOCTH U
CJIEJICTBUSA U3 Heé

CaolicTBa napasuieabHbIX MIIOCKOCTEN: O
MapaJUIEIBHOCTH IIPSAMBIX IIEPECEUYCHUS IIPU
NePEeCeUeHU! JBYX MapauleIbHbIX INIOCKOCTEH
TpeTbeit

CBoiicTBa mapauieNbHBIX IMIIOCKOCTEH: 00

OTpE3Kax NnapaJICIbHBIX ITPSAMBIX, 3aKJIIOYEHHBIX

MeX1y MapajieIbHbIMU TNIOCKOCTSIMH; O
nepeceyeHny MpsMoi ¢ ABYMsI MapayljieIbHBIMU
IUIOCKOCTSIMU

[ToBTOopenue: Teopema [Tudaropa Ha maockocTr

[loBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJILHOTO
TPEYrOJIbHUKA

CaoiicTBa Ky0a U MPsIMOYTOJILHOTO
napajuliesenune1a

Brruncnenue IMH OTpe3KOB B Ky0Oe U
NPsIMOYTOJIBHOM IapajuieenuIeie
[IeprieHAMKYIAPHOCTH NPSAMON U INIOCKOCTH.
[Ipr3Hak nepneHauKyJISIPHOCTH IPSIMOM 1

bubmuorexa [JOK
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IIJIOCKOCTH

[leprieHANKYASAPHOCTD MPAMOU U TIIOCKOCTH.
[Ipr3Hak nepneHauKyJISIPHOCTH IPSIMOM 1
TUIOCKOCTH

Teopema 0 CyIIeCTBOBAaHUY U €TMHCTBEHHOCTH

IIPSIMOM, MPOXOALIEN Yepe3 TOYKY IPOCTPaHCTBA

U TIePIIEHANKYISIPHON K IIIOCKOCTH

[ImockocTy U NEpHEeHIUKYIIAPHBIE UM IPSIMBIC B
MHOTOI'PAaHHHMKAX

IImockoctu n MNEPNCHAUKYIIIPHBIC UM IIPAMBIC B
MHOTI'OI'paHHUKAaX

[lepnennukynsp u HakinoHHas. [loctpoenue
NEPHEHANKYIISIPA U3 TOYKH HA MPSMYO

[Iepnienpukynsp u HaknoHHas. [loctpoenue
NEPIEHANKYIISPA U3 TOYKH HA MPSMYIO

Teopema o Tpéx neprneHaAnKynapax (npsamas u
oOpatHasi)
Teopema o Tpéx nepneHAUKyIsApax (mpsamas u
oOpatHas)

Yron mexay CKpelmrBarOmUMUCS PSIMbIMU

[Touck nepreHIuKyIIpHBIX IPSMBIX € ITOMOILBIO
NEPIEHANKYJSIPHBIX IUNIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE

[Toctpoenue ceuenuii Kyba, mpU3MBbI, IPABUIBHON

IUpaMUBbI C TOMOILBI OPTOTOHATIBHOM
IIPOEKIUHU

bub6moreka [JOK
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[Toctpoenue ceuenuii Kyba, mpU3MBbI, IPABUIBHON
nmupaMuJbl C IOMOIIBIO OpTOFOHaHBHOﬁ
IIPOEKIUU

CuMMeTpHs B IPOCTPAHCTBE OTHOCHUTEIBHO
miockocTH. [1nockoctu cummeTpuii B
MHOTI'OrpaHHHUKax

[Ipr3Hak nepneHauKyJISIPHOCTH IPSIMOM 1
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUHI

[IpaBunbHBIE MHOTOTpaHHHUKH. Pacuér
pacCTOSHUN OT TOYKHU 1O INIOCKOCTH

[IpaBunpHbIE MHOTOTPAaHHUKH. Pacuér
pacCTOSHUN OT TOYKHU 10 INIOCKOCTH

CriocoOb! OIyCTUTh NEPIIEHAUKYIISIPBL:
CUMMETPHS, CABUT TOYKH IO NapaJIICIIBHON
PSMON

CnBur 1o HenmapaJIeIbHOU NPSMON, U3MEHEHUE
paccTostHui

KonTponbHas padora "B3anMHoe pacronoxxeHue
NPSIMBIX U MJIOCKOCTEH B pocTpaHCcTBE"

[ToBTOpEHME: yroa MKy MpsIMbIMU Ha
TUIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJILHOM
TpeyrojbHUKE, TEOpeMa KOCHHYCOB

[ToBTOpEHME: Yrom MeXly CKPEIMBAIOIIIMHUCS
IPSIMBIMU B IPOCTPAHCTBE
I'eomeTprueckrie METObI BBIYUCIICHUS yTIila

MCKAY NPsIMBIMA B MHOT'OT'PAHHHUKAX

JByrpanubiii yroj. CBOMCTBO JUHEUHBIX YTJIOB
JIBYTPAHHOTO yria

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1¢209e37

bubnunoreka [IOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bubmoreka [JOK
https://m.edsoo.ru/1¢209e37

bubnunoreka [IOK
https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

bubmoreka [JOK
https://m.edsoo.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo.ru/1¢209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

bu6moreka [JOK
https://m.edsoo.ru/1c209e37




67

68

69

70

71

72

73

74

75

76

[lepnenaukynspuble niaockoctu. CBoiicTBa
B3aMMHO IEPIEHINKYJISIPHBIX INIOCKOCTEN

[Ipr3HaKk nepneHIuKyJISIPHOCTH TIOCKOCTEN;
TeopeMa O MPsIMOU TIepeceUeHHs IBYX
IUIOCKOCTEH MepIeHAUKYISIPHBIX TPEThEH
MJIOCKOCTH

[IpssMOyTONBHBIN MTapajuIeNenuIe; Kyo;
U3MEpEHUs], CBOMCTBA MPSAMOYTOJILHOTO
napasuieNenumnena

Teopema 0 AuaroHanu NpsIMOYTOJIBHOTO
napajuiesIenune1a v CIeJCTBUE U3 Heé

CrepeomeTpuueckue U NpUKIaJIHbIE 33/1a4H,
CBSI3aHHBIE CO B3AMMHBIM PaCIIOJI0KEHUEM
MPSIMBIX U TJIOCKOCTH

HOBTOpeHI/IeZ CKpCHINBAKOIHUECS IPSAMBIC,
MapaJijiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OrpaHHHUKax

[Tapa mapanneabHbIX TIOCKOCTEN HA
CKPEIIHBAIOIIUXCS MPSAMBIX, PACCTOSIHUE MEKIY
CKPEIIHBAIOIIUMHUCSA IIPSIMBIMU B IPOCTBIX
CUTyaLUsAX

PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOM 110 TUIOCKOCTH

Brluucnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEePHEHANKYIISIPHON IIIIOCKOCTH

TpéxrpaHHblii yroJ, HEpaBEHCTBA JJIst
TpexrpaHHbIX yrioB. Teopema ITudaropa,

bubmuorexa [JOK
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TEOPEMBbI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIia

DneMeHTHI ChepUIECKO TeOMETPHH:
reo/Ie3nYeCKre JMHUU Ha 3emiie

KoHnTtponbHas pabota "Y1ibl 1 paccTossHus"

CucreMmaruzanus 3HaHUW "MHOTOTpaHHUK U €70
3JIEMEHTHI"

[Iupamupa. Buasl nupamun. IlpaBuibaas
nupaMmuaa

[Tpusma. IlpsiMast 1 HaKJIOHHAs! IPU3MBI.
[IpaBunbHas npusma

[Ipssmoit napaienenunen, NpsMOyTOIbHBIN
napajiesenunes, Kyo

Boinyknbie MHOrorpanauku. Teopema Ditnepa

Boinyknble MHOrorpanHuku. Teopema Oinepa.

HpaBI/IJ'II)HBIe " ITOJIYIIPaBHUJIbHBIC MHOT'OT'PaAHHHUKHU

KontponsHas padota "MHuororpanHuKu"

[lonsTHEe BekTOpa HA MJIOCKOCTH U B
IIPOCTPAHCTBE

CyMMa BEKTOpOB
Pa3HocTh BEKTOPOB

[IpaBuio nmapamnenenunena
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YMHOKEHNE BEKTOPA HA YUCIIO

Pasnoxenne BekTopa 1o 0azucy Tpéx BEKTOPOB,
HE JIEXKAIIHUX B OJHOU INIOCKOCTH

CkansipHO€ ITPOU3BENECHNE

Brruncnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreiimme 3a1aun ¢ BEKTOpaMHU
[Ipocreiimue 3aga4u ¢ BEKTOpaMHU
[Ipocreiimue 3aga4u ¢ BEKTOpaMHU
[Ipocteitmme 3ana4n ¢ BEKTOpaMHU
O00011eHrEe U CUCTEMATU3ALNS 3HAHUN
O00011eHrEe U CUCTEMATU3ALNS 3HAHUN
Hrorosas koHTposbHAsA paboTa
Hrorosast kKoHTpoJbHAsA paboTa

O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102
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11 KJTACC

Ne i/

10

11

KoanuecTBo 4acoB

Tema ypoka

Bcero
[ToBTOpenue Tems! "KoopauHatsl BeKTopa |
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
[ToBTOpenue tems! "CkanspHoe |
IIPOU3BENECHNUE BEKTOPOB"
[ToBTOpeHue TeMbl "Brruucienue yria |
M€Ky BEKTOpamu B IpOCTpaHCTBE"
[ToBTOpEeHMEe TeMbl "YpaBHEHHE MPSIMOH, |
MPOXOISIICH Yepe3 B TOUKH"
YpaBHEHHE UIOCKOCTH, HOpMaJlb, |
YpaBHEHHUE IUIOCKOCTH B OTpE3Kax
YpaBHEHHE IJIOCKOCTH, HOPMAaJb, |
ypaBHEHHUE IJIOCKOCTH B OTpe3Kax
BektopHoe npousBeneHne 1
JIuHeitHbIe HEPaBEHCTBA, TUHEUHOE |
MIpOrpaMMHpPOBAHUE
JIuneliHble HEPABEHCTBA, JIMHEWUHOE 1
MIpOrpaMMHUpPOBaHKE
AHaUTUYECKHE METO/IbI pacyéTa yria |
MEXy NPSAMBIMUA B MHOTOTPaHHUKAX
AHanuTHyecKrue MeToIpl pacuéra yria |

MCKIY INIOCKOCTSAMH B MHOT'OI'paHHHUKaX

KonTpoabHbIe
padoThl

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchbl
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dopMyIa pacCTOSHUSA OT TOYKH 10
IJIOCKOCTH B KOOPJIMHATAX
HaxoxneHnue paccTositHUlA OT TOUKHU J10
IJIOCKOCTH B Ky0e

HaxoxneHne paccTossHUM OT TOYKHU 10
IIJIOCKOCTH B IIPABUJIBHOW IMHUPAMHU/JIE

KonrponsHas pabora "AHanuruueckas

reoMerpus"

Ceuenuns MHOTI'OIr'paHHUKOB: CTaHAAPTHBIC

MHOTI'OTrpaHHUKHA

Ceuenuns MHOTI'OIrpaHHUKOB: METO/J CJICA0B

CeueHus MHOT'OI'paHHUKOB: CTAHAAPTHLIC

TJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEHN

[TapasienbHbIE IPSIMBIE U IIJIOCKOCTH:
NapaJlICIIbHBIE CEYCHUS

[TapannenbHblie PSMBIE U TUIOCKOCTH:
pacu€T OTHOLIEHUI

[TapannenbHble NPsIMbIE U TUIOCKOCTH:
YTJIbI MEX/1Y CKPEIIMBaIOIIUMUCS
MPSIMBIMU

[lepneHiuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYIISIPHBIX TUIOCKOCTEH 1

IpsAMBIX, CUMMETPHUH MHOTI'OI'PaHHUKOB

[lepnieHauKyIsIpHBIC IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPeX
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HEPIEHIUKYIISIpax
[lepneHquKysIpHBIE IPSMBIE U

IINIOCKOCTH: BBIYMCJICHUS IJIMH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOIIATN MHOTOYTOJIBHHKOB,
(dhopMyITBI 1715 TUTOTIAIEH, COOOpasKeHUs
noxoous

[ToBTOpEHME: IO MHOTOYTOJIBHUKOB,
(dhopMyIIBI 1715 TUTOIIAIEH, COOOpasKeHUs
nogpoous

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
dhopMyIIBI 1715 TUTOIAEH, COOOpaskeHuUs
o 00us

[Inomaau ceyeHnii MHOTOrPaHHUKOB:
TUTOIIAJIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHusI MOA00us

[Inomany cedeHnii MHOTOIPaHHHUKOB:
IUTOIIAN TOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MO00Us
Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O6BeM Tena. OOBEM MPSIMOYTOIBLHOTO
napasuiesenumnes1a

3amaun 00 yaBOCHUH Ky0Oa, O KBaJpaType
Ky0a; 0 TpUCEKLIUH yria
CrepeoMeTpHUuecKUe 3a/1a4M, CBA3aHHbIE C
00BEMOM MPSIMOYTOJIBLHOTO
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napajienenunena
[Ipuknansele 3a1a4u, CBsI3aHHBIE C
BBIUHCIICHUEM 00bEMA MPSIMOYTOIHHOTO
napasienenumneaa

O06BEM TIPSIMON TPU3MBI

CrepeoMeTpHuuecKUe 3a]a4uH, CBA3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IPSIMON PU3MBI

[IpuknaaHbie 3aa4u, CBSI3aHHBIE C
00BEMOM MPSAMO TPU3MBI

Brruncnenue 06bEMOB TeIl € TOMOLIBIO
ornpenenéHHoro uHrerpana. O0bEm
HAaKJIOHHOH IIPU3MBI

Brruncnenue 06bEMOB TeIl € TOMOUIBIO
onpenenéuHoro uHaTerpaiga. Oobém
MIUPAMMIBI

dopmyna 06péMa upamuel. OTHOIIEHHUE
00BEMOB MUpaMuA ¢ OOLIUM YIJIOM
®opmyna 06béMa upamuisl. OTHOIIEHHE
00BEMOB MMUPAMHU/] C OOLIUM yTIIOM
CrepeoMeTpUUYECKHE 3a1a4H, CBA3aHHBIE C
00BEMaMU HAKJIIOHHOW MTPU3MBI
CrepeoMeTpHUuecKUe 3a]1a4H, CBA3aHHbIE C
00BbEMaMH TUPAMHUIBI

[Ipuknanueie 3anauu no Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

[Ipuknanueie 3anayu o Teme "OO0bEMBI
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Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

[Ipumenenne 00bEMOB. Beruncnenue
PaccTOSHUSA J0 TIOCKOCTH

Konrtpomnsnas padora "O0béM
MHOTOrpaHHHUKa"

Hunuaapudeckasi MOBEPXHOCTD,
o0pa3yromue MUIHHIPUIeCKON
IIOBEPXHOCTHU

Humaap. [psimoit KpyroBoil UIUHID.
[Tnomraap MOBEPXHOCTH UIMHIPA

Konnueckas moBepXHOCTh, 00pa3yroire
KOHHMYECKOU MoBepxHOCTH. KOHyC

Ceuenne KOHYCa IIJIOCKOCTLIO,
HapaHHGHBHOﬁ IIJIOCKOCTH OCHOBAaHUA

VYceu€nnsrii konyc. M3o00pakeHre KOHYCOB
1 yCeUEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTHU U MOJHON
MIOBEPXHOCTU KOHYCa

[Tnomaapr 60KO0BOM MOBEPXHOCTH U MOJHOMN
IMOBEPXHOCTH KOHYyCa

CrepeoMeTpHyecKue 3a1a9u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOSHUEM CEUCHUI IUIMHIPA, KOHYCa
CrepeomeTpuuecKkue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOSHUEM CEUEHUH NMIMHIPA, KOHYCa

HpI/IKHaI[HBIG 3aJa4yu, CBA3aHHBIC C
MUJINHAPOM
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HpI/IKHaI[HBIG 3aJa4u, CBA3aHHBIC C
MUJINHAPOM

Codepa u map

[lepeceuenue cheps! 1 mapa ¢
iockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. By u n300paxenue mapa

[epecedenue cheps! u mrapa ¢
tockocThio. Kacanue mapa u cdepsl
IUIOCKOCTHIO. Bui n n300paxenue mapa

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

Cummetpus chepsl u mapa

CrepeomeTrpuueckue 3aj1auu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHNE,
CBsI3aHHBIE CO cPepoid U mapoMm,
MOCTPOCHHEM UX CEUCHHH TIOCKOCTHIO

CrepeomeTrpuueckue 3aja4u Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE CO cPpepoid U mapom,
MOCTPOSHUEM UX CEUEHHH TIOCKOCTHIO
[IpuknaaHbIe 33129, CBSI3aHHBIEC CO
cdepoii u mapom

[ToBTOpEeHUE: OKPYKHOCTH HA TUIOCKOCTH,

BBIYUCIICHUSI B OKPY>KHOCTH, CTaHIapTHBIC
noxoous

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalliICHUSA U
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MHOTOI'PaHHUKOB
3agaum o Teme ""Tena u MOBEpXHOCTH
BpaieHus"

3anaun o teme ""Tena ¥ MOBEPXHOCTH
BpareHus"

KonTponbhas pabora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bEm mumuHApa. Teopema 06 00bEME
MPSIMOTO LIMJIMHJIpA

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenénHoro uaTerpaia. O0péM KoHyCca

ITmowany OOKOBOM U ITOJIHOM
MOBEPXHOCTU KOHYyCa

CrepeoMeTpHUueCcKUe 3a]]a4H, CBA3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa

[Mpuknanueie 3anauu mo Teme "OObEMBI U
TJTOINAIM TTIOBEPXHOCTEN Ten"

OO0BEM mapa 1 mapoBOro CEKTopa.
Teopema 06 06béMme mapa. [lnomans
cdepsl. CTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
mapa, IMapoBOro CErMEHTa U IapOBOTO
CeKTopa

[Ipuknanueie 3anauu no Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MIapa u
iomaapio cepbl. COOTHOMICHUS MEXKITY
TUIOMIA/ISIME TTOBEPXHOCTEH U 00BhEMaMHU
MOAO0OHBIX TE
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[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenne 06wEMa pu mo100uu.
CrepeoMeTpHUECKHE 3a]Ia4H, CBSI3aHHBIC C
BBIYUCIICHHEM O0BEMOB TEJ U TIIOIIA K
MOBEPXHOCTEU

KonTponbras padora "[1nomanm
MOBEPXHOCTU M 00BEMBI KPYTJIBIX Ted"

JIBxenus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHust ¥ paBeHCTBO ¢uryp. OOmue
CBOMCTBA IBMXEHUN

Buael n1BukeHMil: napauielbHbIN NEPEHOC,
LICHTpAJIbHAsl CHMMETPHUS, 3€pKajbHAs
CUMMETpHS, IOBOPOT BOKPYT HPSIMOM

[Ipeo6pazoBanus mogoous. [Ipsmas u
ctepa Ditnepa

I'eomeTpuueckue 3a1aun Ha MPUMECHEHHUE
ABHUKCHUSA

Kontponbnas padota "BekTopsl B
npoctpaHcTse"

Ob6o6maromiee noropenue 11 nmousaTuit u
MeToJ10B Kypca reometpun 10-11 kinaccos,
cHUCTeMaTU3alus 3HaHWI:
"[TapamienbHOCTh MPSIMBIX U TJIOCKOCTEN B
npoctpaHcTse"

Ob6o6maromiee noropenue 11 nmoHaTuit u
MeToJ10B Kypca reometpun 10-11 kinaccos,
cUcTeMaTu3alus 3HaHui: "BeKkTopsl B
npoctpaHcTae"
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Ob6o6maromiee nosropenue 11 nmousaTuit u
MeToJ10B Kypca reometpun 10-11 kiaccos,
cUcTeMaTu3auus 3HaHui: "BeKkTopsl B
npocrpaHcTae”

O6o6mmaromiee nopropenue 11 monstuii u
MeTo10B Kypca reometpun 10-11 kiaccos,
cuctemaTusaius 3Hanui: "O0bemM
MHOTOrpaHHHuKa"

O6o6mmaromiee nopropenue 11 monstuii u
MeToA0B Kypca reometpun 10—11 kmaccos,
cuctemaTusaius 3Hanui: "O0bemM
MHOTOrpaHHHUKA"

O6o0maromee moBTopeHue 11 moHsTHii u
MeToA0B Kypca reometpun 10—11 kmaccos,
cucreMaTu3anus 3Hanuil: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX Ted"

O6o0matomee moBTopeHue 11 moHaTHiA 1
MeTo10B Kypca reomeTpun 10—11 knaccos,
cuctemaruzanus 3HaHuit: "[Inomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TET"

HTorosast KOHTposbHas paboTta

HToroBast KOHTpoOJbHas paboTa

[ToBTOpeHue, 06061IeHNE U
CHCTEMATH3aLMs 3HAHUI

WcTopus pa3BuTHS CTEPEOMETPUH KaK

HayKu U €€ poJib B pa3BUTHHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
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TEXHOJIOTUN

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ pOoJib B Pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOoJib B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

Hcrtopus pa3BuTHs CTEpPEOMETPHUH KaK
HayKU U €€ pOoJIb B PA3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT Ui

Hcrtopus pa3BuTHs CTEpPEOMETPHUH KaK
HayKU U €€ poJIb B PA3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT Ui

Uctopus pa3BuTHs CTEpEOMETPUH KaK
HayKU U €€ pOoJIb B PA3BUTUU COBPEMEHHBIX
I/IH)KeHepHBIX nu KOMHBIOTGpHBIX
TEXHOJIOT Ui

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102
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