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HOACHUTEJIBHASA 3AIINCKA

I'eomerpusi sBiIA€TCS OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHUs, Tak KakK OOECIEYMBAET BO3MOXKHOCTh HM3YUCHHUS
OUCUUIUIMH  €CTECTBEHHO-HAYYHOM  HANPABIEHHOCTH U IPEIMETOB
ryMaHUTapHOTO IMKiIa. [IocKoNbKY Torndeckoe MplluieHne, GopMUpyeMoe pu
M3YYEHUU 00yUYarOIUMHKCS MOHATUNHBIX OCHOB T€OMETPUH, MPHU TI0KA3ATEIHCTBE
TEOPEM M TOCTPOCHHUHM UEMOYKHA JIOTUYECKHX YTBEPKICHUI IPU PELICHUH
F€OMETPUYECKUX 3a/Ja4, YMEHHE BBIJABUTaTh W ONPOBEPraTb THUIOTE3bI
HEIMOCPEACTBEHHO HCIIOJIB3YIOTCS MPHU PEUIEHUHU 33]1ad €CTECTBEHHO-HAYYHOTO
IIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/1a4.

Llenp ocBoeHust mporpamMmbl yudeOHOro Kypca «l'eomeTpus» Ha
yrIyOl€HHOM  ypOBHE —  PAa3BUTHE  HMHAMBHIYaAJIbHBIX  CIIOCOOHOCTEN
oOyyaromuxcsi Ipu HU3yYEHUU T€OMETPHUH, KaK COCTAaBIISIIOIIEH MNpeaMETHON
obnactu «Martematuka U HUHPOPMATHKa» uepe3 00ecreYeHUEe BO3MOKHOCTH
MpUOOPETEHUSI U UCIIOJIb30BaHUs 00Jiee INIyOOKMX M€OMETPUYECKHX 3HAHUWA U
NEUCTBUN, CHEHU(PUYHBIX TEOMETPUH, M HEOOXOAUMBIX [UISI YCHEUIHOrO
npo(eCCUOHATBHOTO  O0pa3oBaHMs,  CBSI3aHHOTO  C  HCIOJb30BaHUEM
MaTEeMaTUKH.

[IpuopureTHbIMU 3a7a4aMu Kypca F€OMETpUM Ha YriIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIMpeHne MPEACTABICHNUS O T€OMETPUH KaK 4YaCTH MUPOBOU KYJIbTYpBI
1 (OpMUPOBAHUE OCO3HAHUS B3aUMOCBS3H FT€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHHE NPEACTaBICHUS O MNPOCTPAHCTBEHHBIX (UTrypax Kak O
BKHEHUIIMX MaTEMaTUYECKUX MOJENSAX, MO3BOJISIIOUIMX OMHUCHIBATH U M3y4daThb
pa3Hble SIBJICHUSA OKPYXKAIOIIEr0 MHUpa, 3HAHWE MNOHATUHHOrO ammapara Io
pazneny «CtepeoMeTpus» yueOHOro Kypca reOMEeTpuH;

(opMupoBaHHE€  yMEHHS  BIaJE€Tb  OCHOBHBIMM  MOHSTHUSIMH O
MIPOCTPAHCTBEHHBIX (PUTYypax M MX OCHOBHBIMHM CBOMCTBaMH, 3HAHHE TEOPEM,
GopMyn U yMEHHUE MX INPUMEHSATh, YMEHUS JT0KA3bIBaTh TEOPEMBbI U HAXOJUTh
HECTaHJapTHBIE CIOCOOBI pElICHUS 33/1aY;

(opMupoBaHHE YMEHHUS paclo3HaBaTh Ha dYepTexax, MOACNAX U B
pealbHOM MHUPE MHOTOIPAHHMKM W Tella BpAllEHHs, KOHCTPYHPOBATh
reOMETPUUYECKUE MOJCIIN;

(dbopMHpOBaHKE MOHUMAHUS BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEOpHil, (hopMHpoBaHHE MOHUMAHUS POJIM AKCMOMATHKHU MPU
MPOBEICHUHU PACCYKICHUN;



(dopMupoBaHHE YMEHUS BIaJE€Th METOJAAMHU J0KA3aTeIbCTB U aIrOPUTMOB
pelIeHus, yMEHUSI UX MPUMEHATb, IPOBOAUTH JOKA3aTENIbHBIE PACCYKICHUS B
X0/l PEIICHHS CTePEOMETPUYECKUX 3ajad M 3a7a4 C M[PaAKTHYECKUM
comepkaHueM,  GOpMHpPOBAHHE  MPEACTABICHUS O  HEOOXOJUMOCTH
J0KA3aTeJIbCTB MPU OOOCHOBAaHMM MaTEMaTHYECKUX YTBEPXKACHUM U POJU
AKCHOMATHKH B IPOBEJICHUU JETYKTHBHBIX PACCYXICHUM;

pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIVICKTYAIbHBIX W TBOPYECKUX
CIoCcOOHOCTEM oOy4aronuxcs, M03HABATEILHON aKTUBHOCTH,
UCCJIeI0BATENLCKUX YMEHUHN, KPUTUUYHOCTH MBIILICHUS, HHTEpPECca K U3yUYCHHIO
Tr€OMETPUU;

(dopMupoBaHre PyHKIIMOHATHHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUU:
YMEHHSI Paclo3HaBaTh MPOSBIEHUS T€OMETPUYECKUX IOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEHN B PEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U MIPU U3YUYEHHUH JAPYTUX
Y4EOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICJIUPOBAHUSl PEAIbHBIX CUTYyallUid, UCCIEIOBAHMS MOCTPOCHHBIX MOJIETEH,
MHTEPHPETALNH [TOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COCpKATEIHHBIMU JTUHUSIMHU Y4eOHOTO Kypca «I'eoMeTpusi» B
10-11 «kmaccax sBistorcs: «lIpsmMble W TUIOCKOCTH B IPOCTPAHCTBEY,
«Mmuororpannukn», «Tema BpameHus», «BeKTOppl M KOOpPAWMHATHI B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdopmymnupoBannoe Bo ®PI'OC COO TpeboBaHHME «yMETh ONEPUPOBATH
MOHATUSIMI», PEICBAHTHBIMU I'€OMETPUM Ha YIiIyOJIEHHOM ypOBHE O0y4YeHHUS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJIEP)KATEIIbHBIM JIMHUSAM y4eOHOTO Kypca,
a (GopMHpOBAaHUE JIOTMYECKUX YMEHUU pachpenenseTcss He TOJIbKO IO
collepKaTeNbHBIM JIMHUAM, HO M 1o rojam oOydeHus. CoaepxaHue
oOpa3oBaHMs, COOTBETCTBYIOLLIEE IMPEAMETHBIM pe3yjbTaTaM OCBOEHUS
®denepanbHOil pabodeil MpOrpaMMBbl, paclpefesi€HHBIM MO0 TojaM OOy4eHHS,
CTPYKTYPUPOBAHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
MPUHIUIIHAIBHBIM BOIIPOCaM O0ydYaroumecss o0paliagiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHU30BAaTh OBJIAJICHUE TE€OMETPUUYECKUMH TMOHATHSIMU U
HaBbIKAaMHU MOCIEAO0BAaTEIbHO U IOCTYNATEIbHO, C COOJIOJEHUEM NpPUHLMIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAaHHUA BKJIIOYAaTh B OOILIYI0 CHUCTEMY
r€OMETPUYECKUX MPEACTABICHUN OOy4YaromMXcs, pacupsiss U yriayonss eg,
0o0pa3ysi MpOYHbIE MHOKECTBEHHbIE CBA3H.

[lepexon Kk U3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE IO3BOJISIET:

co3math ycioBus i guddepeHmmanuu  00ydeHUSs, TOCTPOCHUS
WHIUBUIyIBHBIX 00pa30BaTEIbHBIX MPOrpPaMM, OOECTeUuTh YriyOnéHHOE
U3Y4YEHHE T€OMETPHUH KaK COCTaBJsitolel yueOHoro npeamera «MaTemaTukay;



MOJITOTOBUTH OOYYAIOIIMXCS K TPOJOJDKEHUIO M3YyUCHUS MaTEMAaTHKH C
yaéToM BBIOOpa Oyayrel mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEKITY
001mMM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wuzydenue yueOHOro kypca «l'eomerpus» Ha YriryOJE€HHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Heaeno), B 11 kimacce —
102 gaca (3 yaca B HezieNIO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anmHoe pacnoniokeHHe NpsIMBIX B NPOCTPAHCTBE: IMEPECEKAOUIUECH,
napajielibHble M CKpenMBaronuecs mnpsmble. [[pu3Haku CKpelmBarOmMnXCs
npsMbIX. llapamienbHOCTP NpPAMBIX M IUIOCKOCTEW B NPOCTPAHCTBE:
MapajuleyibHblE MpPSMbIE B IPOCTPAHCTBE, MNAPALICIBHOCTH TPEX MPAMBIX,
MapajuIeIbHOCTh MNPSAMOW M IUIOCKOCTH. [lapamnenpHOoe W HEHTpalbHOE
IPOEKTUPOBaHUE, n300paxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapalIeIbHOTO
npoekTupoBanus. M3o0paxkenue ¢uryp B MapamiebHON MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMA CTOPOHAMH, YTOJ MEXIy NPSIMBIMH B IPOCTPAHCTBE.
[lTapannenbHOCTP  IJIOCKOCTEW:  MAapaJUIebHBIE  IIJIOCKOCTH,  CBOWCTBA
napajyieNibHbIX IIockocTeil. Ilpocrelimue NpocTpaHCTBEHHBbIE (QUTYPHI Ha
IJIOCKOCTU: TETPA3p, MapaJlIeICuIIe]l, IOCTPOCHUE CEYEHU M.

[lepnieHIUKYISAPHOCTD IPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE TTPSAMBIE
B IPOCTPAHCTBE, NMPSAMBIC NapajuIeIbHbIE U NEPHEHAUKYISPHBIE K IIIOCKOCTH,
MPU3HAK NEPNEHAUKYJISIPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
NEPIIEHANKYJIIIPHON IIJIOCKOCTH. OpTtoronanbHOe IIPOEKTUPOBAHMUE.
IleprieHIMKYIISIp ¥ HAKIIOHHBIE: PACCTOSITHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 110  IUIOCKOCTH, TMpOEKUHus  (Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTU JBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

VYTIabel B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOM U IJIOCKOCTBIO, IBYTPaHHBIN
YTOJI, IMHEWHBIN YTOJI IBYTPAHHOTO yriia. TpEXTrpaHHbIA U MHOTOTPAHHBIE YTJIbI.
CBONCTBA IUIOCKMX YIJIOB MHOrOrpaHHoro yrija. CBOWCTBa IUIOCKHUX H
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Bubl MHOTOrpaHHUKOB, pa3BEpTKa MHOrOrpaHHukKa. [Ipusma: n-yromapHas
npu3Ma, rpsiMas 1 HaKJIOHHAsi TPU3MbI, OOKOBasi ¥ MOJIHASI TOBEPXHOCTH TPU3MBI.
[Tapannenenunen, nOpsAMOYTOJIbBHBIA —MapajulelienuIle]] W €ro CBOMCTBA.
Kparuaiiiie mnyTd Ha MOBEpXHOCTH MHOTOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. [lupamuma: N-yroiapHas mupamuia,



npaBWiibHas U yceu€HHas nupamuzabl. CBolicTBa pédbep M OOKOBBIX TpaHel
MpaBUIbHON nupaMujibl. [IpaBUiIbHBIE MHOTOTPaHHUKH: MPABWIbHAS MpU3Ma U
paBWIbHAs MUPAMMIA, NPABUIbHAS TPEYrojbHAs NUpamMuAa U IPaBUIIBHBIN
TeTpasap, KyO. IlpencraBieHune o NpaBUWIIBHBIX MHOTOIPAHHUKAxX: OKTadp,
JOJIEKa’Ip U UKOCAadIp.

Boeluucienre 3I€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AMArOHAIM, YTJIBI.
[Inomanps GOKOBON NMOBEPXHOCTHM M MOJHOM MOBEPXHOCTU NPSAMOM IPU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSAMON MPU3MBI.
[Inomanps OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU IPABWIBHON HUPAMUJBL,
Teopema O IUIOLIAAN YCEUEHHOW MUPaMU/IBL.

CummeTpuss B TOPOCTPAHCTBE. OJIEMEHTbl CUMMETPUM IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B IPaBUIBHOM MHOIOIPAHHHMKE: CHMMETPHS
napaJIeJIeNUIe a, CUMMETPUS MPABUIIBHBIX IPU3M, CUMMETPUS IPABUIBHON
MApPaMUJIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIC BEKTOpPHl. PaBeHCTBO BEKTOpPOB. JIEWCTBUS C BEKTOPaMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOKECHUE
BeKTOpa Ha 4ucio. CBOWCTBA CJIOKEHUS BEKTOPOB. (CBOWMCTBA YMHOKEHHS
BeKTOpa Ha uyucio. IloHatme  kKoMIiaHapHble  BEeKTOpbl.  IIpu3Hak
KOMIUJIAHAPHOCTU TPEX BeKTOpoB. lIpaBwio mapamienenunena. Teopema o
Pa3IOKEHUH BEKTOpA MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsMoyronbsHas
cucteMa KoopAuHAaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBA3b MEXKIY
KOOpJIMHATaMH BEKTOpa M KOOPAMHATAMHM TOYEK. YTOJ MEXAYy BEKTOpamu.
CkansipHO€ IpON3BEACHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[TonsTHSA: HTUIMHApPUYECKAasT IOBEPXHOCTh, KOHHWYECKAs TIOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, OOpa3ylolue IMOBEpXHOCTe. Tema BpameHUs:
UJTUHAP, KOHYC, YCeUEHHBIN KOHYyC, cdepa, map. B3zaumHoe pacmonoxeHue
chepsl U TUIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe. M3oOpakeHue Tten
BpaIleHU Ha II0cKocTh. Pa3BépTka mummHapa u koHyca. CummeTrpus chepbl U
mrapa.

O6bém. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Tapajuiesenunena u ciaeActBusi u3z He€. OO0bEM mpsMon u



HAKJIOHHOW MPU3MBI, IIIHH]IPA, MUPaMUJILI U KoHyca. O0BEM 11apa u mapoBoro
CErMEHTA.

KomOuHanuu Ten BpallleHus U MHOTOrpaHHHUKOB. [Ipu3ma, BrucaHHas B
WINHAP, omnucaHHas okoso uuiuHApa. I[lepeceuenue chepbl u mapa ¢
iockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHsATHE MHOTOrpaHHUKA,
OMHUCAaHHOTO OKOJO cdepbl, cepbl, BIUCAHHON B MHOTOTPAHHUK WU TEJO
BpAaLlCHHUS.

[Tno1maas MOBEpXHOCTH IWJIMH/IPA, KOHYCA, IJI0Maab cPepbl U e€ yacTeil.
[Tonobue B mpoctpancTtBe. OTHOIIEHHE OOBEMOB, IUIOMIANCH MOBEPXHOCTEH
nono0HeIX ¢uryp. IIpeoOpazoBanue nonodbusi, romoreTusd. Pemenue 3agad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTtpoeHne ceyeHWii MHOTOTPAHHUKOB M TEJl BpALUCHMS: CEUYCHHS
munHApa (MapauiebHO W MEPIEeHIUKYJISIPHO OCH), CEUCHUsS KOHyca
(mapanienbHbIE OCHOBAHHUIO M MPOXOJAILIME Yepe3 BEPIIHMHY), CEYEHHUs Iuapa,
METOAbl TOCTPOEHUSI CEUYEHUW: METOJ  CIIEIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METO IEPEHOCA CEKYLIEN TITIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpanHcTBe. Omnepanuu Haja BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpPOB. CBOWCTBAa BEKTOPHOIO yMHOXeHHUs. IIpsmoyrosbHas
cucTeMa KoopaumHAar B mpoctpaHctBe. KoopawHaTtel Bektopa. Pasznoxxenue
BekTOopa 10 ©Oasucy. KoopauHaTHO-BEKTOpHBIMH METOA MpU  pEUICHUU
FeOMETPUYECKUX 3a]1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBxkeHust npoctpancTBa. OtoOpakeHus. J[BuxeHus u paBeHCTBO QUTYP.
OO6mue cBoiicTBa ABMXKEHUU. Buabl NBWXKEHUN: TapauieSIbHbIA TEPEHOC,
LECHTPpAJIIbHAs CUMMETPHS, 3€pKalbHAasi CUMMETPHS, OBOPOT BOKPYT IIPSMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MTO3UITUH 00YJAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIEHA POCCHUHCKOro 0OIlecTBa, MPEJACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBICHHM,
NpOLEAYp TPaKIAaHCKOro o0OIecTBa (BBIOOPHI, OMPOCHl U JPYroe), YMEHHUE
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSIMUA U HA3HAYECHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K IPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, WCIIOJBb30BAaHUE ATUX JOCTHKEHUN B APYTUX HAyKax, TEXHOJIOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapo/Ja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C  MPAaKTUYECKHUM TPUMEHEHUEM JIOCTUKEHUM HAyKH H
NEATENIbHOCThIO YYEHOIO, OCO3HAHUWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTONYUBOTO OYyAYIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCykJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocMTaAHKE:

c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTEMAaTHYECKHWE 3HAHUS B
HWHTEpecax 37J0pOBOTO U 0€301MacHOro 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIIICHUE
K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN U

OT/bIXa, peryispHas busnueckas AKTUBHOCTb), busngeckoe
COBEPIIICHCTBOBAHKE pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JeSATEIHbHOCTHIO;

6) TpynoBoe BociuTaHue:



TOTOBHOCTh K TPYyAy, OCO3HAHHWE IIEHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ NPHIOKCHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIIaHBI,
TOTOBHOCTh M  CIOCOOHOCTP K  MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKECHUU BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a]la4 MaTeMaTHYeCKON HaIPaBJICHHOCTH;

7) 3K0JI0OTHYeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh JKOJOTHUYECKOM KYJIbTYphl, NOHUMAHHUE BIUSHHS
COIIMAJIbHO-D)KOHOMHUYECKUX  MPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU H
COIIMAJILHOM Cpejlbl, OCO3HaHUE TJIO0ATBHOIO XapakTepa HSKOJIOTHYECKHUX
poOJieM, OpHEeHTAIMs Ha TIPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUHN ISl pelieHUs
3a/1a4 B 00JIaCTH OKPYIKAIOIIECH cpe/ibl, INIAaHUPOBAHKE MTOCTYIIKOB 1 OLICHKU MX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKM M OOINECTBEHHOW IMPAKTHKH, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKHW Kak c(epbl YeIOBEUECKON MeATeIIbHOCTH, ATAloOB €&
pa3BUTUSI M 3HAYMMOCTH JJISl Pa3BUTUS I[MBWIMU3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK U MaTEMaTHYE€CKON KYyJIbTYpOH Kak CPEJCTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIIECTBJISITh MPOEKTHYIO M HMCCIIEIOBATEIbCKYIO JIEATEIbHOCTh
WHJIMBU]IyaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUSA

ba3oBble jjornueckue aeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE TPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHMH MEXIy TMOHATUAMH, (HOPMYIHPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBIN MPU3HAK
KJlacCU(PUKAaUMKU, OCHOBAaHMS JUIsi OOOOLIEHUST M CpPAaBHEHHsS, KpUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

BOCIPUHUMATh, (QOPMYIUPOBATh U  NPeoOpa3OBbIBaTh  CY)KJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEYHs B PaKTax, JAHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpejiarath
KPUTEPUU JJIS BBISIBIICHHS 3AKOHOMEPHOCTEN U IPOTUBOPEYHIA;



JienaTh BBIBOABI C WCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBEpXKACHUN (TIpsIMbIE W OT TPOTHBHOIO), BBICTpaMBATh AapryMEHTAIIHIO,
MIPUBOUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS
Y BBIBOJIBL;

BBIOMpaTh CIIOCOO pemieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHHs, BBHIOMpATh HaWOoOJiee TMOAXOMANUH C  y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTelbcKue 1eiicTBUS:

MCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKHN MHCTPYMEHT ITO3HAHMSI,
dbopMynrpoBaTh  BONPOCHI, (GUKCUPYIOIIME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHWPOBAaHHBIN IKCIIEPUMEHT,
MCCJIEIOBAaHUE IO YCTAHOBIIEHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BHISBICHHUIO 3aBUCUMOCTEH MEKYy 0OHEKTaMU, SIBICHUSMH,
poLeccamy;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAONIONEHUsS, WCCIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKe BBIIIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH JIe(OUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOIMMBIX JIJIT OTBETA HA
BOIIPOC U JIJI PEIICHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh WM HMHTEPIPETUPOBATH HWH(POPMAITHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,

CTPYKTYpPHPOBaTh HH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHBIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIE y4eOHbIE JeHCTBUS
Oo0wmenue:
BOCIPUHUMATH U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSMU
U LEISIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B



YCTHBIX U ITHCBMEHHBIX TEKCTAax, 1aBaTh MOSICHEHMS MO X0y PELICHMS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pPE3yJIbTAaT;

B XOJI€ OOCYIEHHMSI 331aBaTh BOIIPOCHI MO CYILECTBY O0CYKIaeMON TEMBI,
npoOJieMbl, pelacMoW 3ajjaud, BBICKA3bIBATH HJEH, HALIEJICHHBIE HA IOUCK
pELIEHNs, COMOCTABIISATh CBOU CYXIEHUS C CYKICHHSIMHU IPYTUX Y4aCTHUKOB
auanora, 0OHapy>KMBaTh pa3nyie U CXOJCTBO MO3UIINI, B KOPPEKTHOU popme
(opMyIMpPOBATH PA3HOTIACHS, CBOM BO3PAKECHMUS;

OPENCTAaBIATh  pE3yJbTaTbl  pPELICHHs  3a4adyd,  JKCIEPUMEHTA,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSTENbHO BbIOMpaTh (pOpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTALUN U 0COOCHHOCTEN ayTUTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusanus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BHIOUPATh CIIOCO0 pelleHus
C y4Y€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh M KOPPEKTHUPOBATh BapUAHTHI PEIICHUNA C YYETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:

BJIQJI€Th HAaBBbIKAMHU II03HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBbIX JEHCTBUI U MBICIIUTEIIbHBIX MPOIECCOB, UX PE3YJILTATOB, BIIAJIETh
crnoco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IpPOLEecca M Pe3ysbTaTa PeIIeHHs
MaTeMaTHUYEeCKOM 3aJ1auH;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH ITPU PELICHUH 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJECHHBIX OITUOOK, BBISBJICHHBIX TPYAHOCTEMH;

OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa IEJIH W YCIOBUSIM, OOBSICHSITH
OPUYUHBI  JTOCTUKEHUSI WM HEJOCTUKEHUS PEe3yJbTaTOB JEATEIIbHOCTH,
HAXOJUTh OIMIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIMBUIYaIbHON
paboThl MpU pelIeHUH Y4YeOHBIX 3ajlad, MPUHUMATh I1I€Jb COBMECTHOMN
JeSTeTLHOCTH, TUIAHUPOBATh OPTaHU3AINI0 COBMECTHOM PabOThI, pacTpeesTh
BUIBI PabOT, OTOBApUBATHCH, OOCYXKIATh MPOIECC WM PE3yabTaT paboTHI,
000011aTh MHCHHS HECKOJIBKUX JTIONICH;

y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (00CYykaeHUs1, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATH CBOIO 4YacTh pPabOTHI W
KOOPAMHUPOBATH CBOU JEHUCTBUSL C JAPYTMMHU YJI€HAMU KOMaHIbl, OIIEHUBATh



KayeCTBO CBOETO BKJIaJa B OOUIHI MPOAYKT MO KPUTEPHUSIM, CHOpMYITHMpPOBAaHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

° CB060I[HO OIICPpUPOBATL OCHOBHBIMH ITOHATHAMH CTCPCOMCTPUHU IIPH
PCUICHUHU 3a1a4 U IIPOBCACHHUN MATCMATHUYCCKHUX paccyncz[eHHﬁ;

e IIPUMCHATH AKCHUOMBI CTCPCOMCTPHUU U CICACTBUA N3 HUX IIPH PCIICHUHA
IrCOMCTPHUUICCKUX 3a/la4,

e KJacCU(PUIMPOBATh B3aUMHOE PACIOJIO0KEHHUE MPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATh MOHSTUSAMM, CBSI3AHHBIMM C YyIJIaMd B
IIPOCTPAHCTBE: MEXKIY MNPSAMBIMH B IPOCTPAHCTBE, MEXAY IPAMOU M
IJIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSIMHU, CBI3aHHBIMHA C MHOTOTPAaHHUKAMH,

e CBOOO/JHO pacrno3HaBaThb OCHOBHBIE BUAbl MHOIOIPAaHHUKOB (IIpU3Ma,
nvpamua, NpsMOYyroJIbHBINA Napaienaenunes, Kyo0);

e KJacCU(QUUMPOBATH MHOTOTPAHHUKH, BbIOMpas OCHOBAHMS IS
KJIacCU(PUKaLNU;

° CBO60}1H0 OIcpupoBaTb IOHATHUAMH, CBA3AHHBIMH C CCUCHHCM
MHOT'OI'PaHHHUKOB IIJIOCKOCTBIO,

e BBHIIOJHATH  NapalielbHOE,  IEHTPAJbHOE U  OPTOTrOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA TIIIOCKOCTD, BHIMOJHATH U300paXkeHust puryp
Ha MJIOCKOCTH;

e CTPOWTH CCUCHHUS MHOTOIPAHHUKOB Pa3INYHBIMU METOIaMH, BBITIOJHATh
(BBIHOCHBIC) TUIOCKHE YEPTEXKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX (UTYD:
BUJT CBEPXY, COOKY, CHHU3Y;

e BBIUWCIATH IUIOLIAAM IMOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma,
nipamMuia), T€OMETPUUYECKUX TEN ¢ TpUMEHEHUuEM (HOopMyIT;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH: CUMMETpPUS B IPOCTPAHCTBE,
LHEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU, ILEHTP, OCb U IUIOCKOCTb
CUMMETpUU (UTYPBHI;

° CBO6OI[H0 OICpupoBaTh MOHATHUAMH, COOTBCTCTBYIOIIUMU BCKTOpaAM H
KOOpAWHATaM B IIPOCTPAHCTBE,

e BBITIOJHATH JICﬁCTBPISI HaJ BCKTOpaMu,



e DPCIIAThL 3aaa4X Ha OO0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUN U
HaX0XACHUC I'COMCTPUICCKUX BCIIMYHH, IPUMCHSASA U3BECCTHBIC MCTOIbI
Inpn pPCeHICHUU MATCMATHYCCKHUX 3aJa4d IIOBBIICHHOTO W BBICOKOIO
YPOBHA CIIOKHOCTH,

e IPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPH PEIIEHUU CTEPEOMETPUUECKHUX
3azay;

e U3BJICKATh, MPEOOPA30BBHIBATHL M HHTEPIPETUPOBATH HMHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
yepTekax U pUCYHKaXx;

e IIPUMEHATH IIOJYYEHHBIE 3HAaHMWA Ha MPAKTUKE: CpaBHUBATb U
aHAJIM3UPOBATh pPEAJIbHbIE CUTYalluH, IPUMEHSATh U3YUCHHBIC TOHATHUS B
Ipolecce IMOMCKAa PEIICHUs MaTeMaTHUYecKH Cc(hopMyIMpOBaHHOM
Ipo0JIeMbl, MOJEIUPOBATh PEAJbHBIE CUTYallMM Ha S3bIKE T'€OMETPUH,
UCCIIEI0BATh IIOCTPOEHHBIE MOJIeNIN C MCIIOJIb30BAaHUEM
reOMETPUUYECKUX TOHATUH M TEOopeM, ammapara aiareopbl, pemarb
MPaKTUYECKHE 33/Ja4d, CBSI3aHHBIE C HAXOXKJICHHUEM T'€OMETPUUYECKUX
BEJINYMH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX ATalax pa3BUTHUS T€OMETPUU KaK
COCTaBHOM yacTu (hyHAaAMEHTA pa3BUTHUS TEXHOJIOTUH.
K xoniy 11 kiaacca oOyyaromuiicss HAy4uTCs:

e CBOOOJIHO OTICPUPOBATH MOHSATHUSMH, CBI3AHHBIMU C IMJIHHIPHUICCKOM,
KOHMYECKON M Cc(EepruecKoil IMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTYYCHUS,

e ONEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C TeJlaMH  BPAICHUS:
UIMHAPOM, KOHYCOM, Chepoid U IIapoM;

e pacmo3HaBaTh Tejia BpaileHus (MUWIMHAP, KOHYC, cepa u 1map) u
OOBSACHSATH CIIOCOOBI TIOJTYICHHUS TEJT BPAIICHUS;

e KJaccu(HUIMPOBATH B3aUMHOE PACIIOIOKEHNE CHEPhI U MITOCKOCTH;

e BBIYUCIATH BEJIMYHUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJI BPAlICHUS,
00BEMBI U TUTOIIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS,
rEOMETPUYECKUX TeJ C IPpUMEHEHHEM HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C KOMOWHAIIUSIMU TEI
BpAIIeHUs] 1 MHOTOI'PAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIN B cepy U
OMMCaHHBINA OKOJIO chepsl, chepa, BIIMCaHHAs B MHOTOTPAHHUK WJIH TEJIO
BpAILICHMUS;



BBIYKCIIATh COOTHOIICHUS MEXKIYy IUIONIQJSIMH TOBEPXHOCTEH U
00BEMaMH TTOJTOOHBIX TEI;

n300pakaTh M3ydaemble (UTypHl, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTEeXH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUEHUS TeJl BPAIlICHNUS;

W3BIIEKAaTh, MHTEPIPETUPOBATH M MPEOoOpa3oBbIBaTh MH(MOPMALIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
yepTexkKax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;
BBITIOJIHATH OIEpallUK HaJl BEKTOPAMHU;
3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOI CUCTEME KOOP/IUHAT;

pelmarh TEOMETPUYECKHUE 3aJaud Ha BBIYUCICHUE VYIIOB MEXKIY
NPSMBIMA M TIJIOCKOCTSIMHM, BBIYMCJIIEHUE PACCTOSHHU OT TOYKH J0
IIJIOCKOCTH, B 1I€JIOM, HA MPUMEHEHNE BEKTOPHO-KOOPAUHATHOT'O METOa
IIPU PEIICHUHU;

CBOOOJHO OMNEPUPOBATH IMOHSTUSMU, CBA3AHHBIMU C JIBUKECHUEM B
POCTPAHCTBE, 3HATh CBOMCTBA JABUKECHUI;

BBIMIOJIHATh HM300pKEHUSI MHOTOTPAHHMKOB U TEJI BpAILCHUS TIPU
[IapaJUIeJIbHOM MEPEHOCE, LEHTPAIbHOM CHUMMETPUM, 3€pPKaJIbHOU
CUMMETPHH, MPU TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHus MOJ00NS;

CTPOUTH CEUE€HUSI MHOIOIPaHHUKOB U TeJl BpAIlleHHsI: CEUeHHUs [IMJIMHApa
(mapanienbHO M NEPHEHAMKYJISAPHO  OCH), CEYeHUs  KOHyca
(mapanienbHble OCHOBAHUIO U MPOXOMASIINE Yepe3 BEPIIMHY), CEUEHUs
mapa;

HCIIOJIb30BaTh METOAbl MOCTPOCHUSI CEUYEHMI: METOH CIIE0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEN IIJIOCKOCTH;

NIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKICHHUS;
MPUMEHSATh T€OMETPUUECKUE (PAKThI JJIs1 PEIICHUS] CTEPEOMETPUUYECKHUX

3a7a4, MPEANOJIAraroluX HECKOJIbKO IIaroB PEIICHUs, €CIU YCIOBUS
MIPUMEHCHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

peuiaTth 3aJa4d Ha JO0Ka3aTCJIbCTBO MATCMAaTHYCCKHX OTHOUICHUM U

HaXO0XACHHUC I'COMCTPHUICCKHUX BCIIMYHNH,

PUMEHSITh IPOrpaMMHBbIE CpeacTBa 151 AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHUCTEMBI NPU PEIIEHUM CTEPEOMETPUUECKUX
3aj1ady;



OPUMEHATh TOJyYeHHbIE€ 3HAHUSI HA MpaKTUKE: CpaBHUBATD,
aHAJIM3UPOBaTh U OLICHUBATh peajbHbIE CUTYallMH, MPUMEHATH
M3YYEHHBIE TIOHITHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MTOMCKA PELIECHUS
MaTE€MaTU4YeCKd  CPOPMYIUPOBAHHON  TPOOIEMBI, MOJIECIUPOBATH
peanbHbIe CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOCHHBIE
MOJIENIA C HCIOJB30BAHUEM TE€OMETPUYECKUX TOHITHI U TEOpeM,
anmapara anreOpbl, pemarb NPAaKTHUYEeCKHE 3aJauyd, CBSI3aHHBIE C
HAaXO0KJEHUEM F€OMETPUUYECKUX BEIUYHH;

HMMETh MPEJCTABICHHUSI 00 OCHOBHBIX 3Tanax pa3BUTUSA T'€OMETPUM KaK
COCTaBHOW YacTu (hyHAaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne KoanuecTBo 4acoB

HaumeHoBaHue pa3ieioB JuaexkTpoHHble (HU(pOBbHIE)
n/ KoHnTpoJbHbie IIpakTHYeckue

U TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE pecypchl
n padoThI padoTshI

BBeneHue B cTepeoMeTpuio 23 1

B3aumMHoe pacnosioxkenue 5 1

HPSIMBIX B IPOCTPAHCTBE

[TapamiensHOCTE IPSAMBIX

Y TUTOCKOCTEH B 8

MIPOCTPAHCTBE

[lepnenuKyISIpHOCTH

MPSIMBIX M IJIOCKOCTEH B 25

MIPOCTPAHCTBE

VYribl 1 paccTosTHUS 16 1

MHororpanHuku 7 1

BexTops!l B IpocTpaHcTBE 12

[ToBTOpeHue, 0600IEeHNE U 5 )

cUCTEMAaTH3aInsI 3HaHUH




OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102

11 KIIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpaMMbl

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

JuaexkTpoHHble (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

AHanuTryeckas
reOMEeTpuUs

15

IToBTOpEHUE,
00001IEeHE U
CHCTEMAaTH3aIUsI
3HAHUM

15

O0BéM

MHOI'OrpaHHHUKa

17

Tena BpameHus

24

ITnomanu
TIOBEPXHOCTHU H
00BEMBI KPYTJIBIX
TeI

JBrxeHus

IToBTOpEHME,
000011IEHE U
CUCTEeMaTH3aIHs
3HAHWUI

17




OBILIEE KOJIMYECTBO

YACOB 10 102 8 0
I[MPOT'PAMME
HOYPOYHOE IIVIAHUPOBAHUE
10 KUIIACC
No Kosm4yecTBo yacos DJIeKTPOHHbIE
) Jlata undposbie
n/ Tema ypoka KounTtpoJabHbie IIpakTuyeckune
Bcero U3y4eHust o0pa3oBaTe/bHbIe
n padoThbI padoThbI pecypent
OcHoBHbIE TIpaBUiIa
n300pakeHNs Ha pUCYHKE
IIJIOCKOCTH, MApaJuIeIbHBIX 1
MPSIMBIX (OTPE3KOB),
CepeuHBI OTPE3Ka
[TonsTHA crepeoMeTpuu:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha 1

PUCYHKE IJIOCKOCTH,
MapauIeNbHBIX TPSIMbIX
(0oTpe3koB), cepeArHBI
oTpe3Ka




ITonsaTus:
MepeceKarumecs
IUIOCKOCTH,
MepeceKaronmecs npsmas u
IUIOCKOCTBD;
MOJYNPOCTPAHCTBO

ITonsarus:
MepeceKaroImecs
IUIOCKOCTH,
NepeceKaromnuecs npsmas u
IUIOCKOCT;
MOJYIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHue MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,

HECYIIECTBYIOIINX
00BEKTOB

MHoOrorpaHHukKH,
M300pakeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYLIECTBYIOINX
00BEKTOB




AKCHOMBI CTEPEOMETPUHN U
IIEPBBIE CIEICTBUS U3 HUX

AXCHOMEI CTCPCOMETPHUU U
IEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U
NIepBbIE CIECTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX
U IJIOCKOCTEH B
IIPOCTPAHCTBE.
O003HaueHUS MPSMBIX U
IIJIOCKOCTEN

10

N3o0pakenune ceueHunit
UpaMu/Ibl, KyOa u
MIPU3MBI, KOTOPBIE
MIPOXOAAT yepe3 Ux péodpa.
N306pakenue
MepeceueHus MOTyIeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMU IIBETaMHU




11

N3o0paxeHune cedeHmit
UpaMUIbl, Kyoa u
MIPU3MBI, KOTOpPbIE
MIPOXOJIAT uepe3 ux peéopa.
N3obpaxenune
nepeceyeHus MoJy4YeHHBIX
IIJIOCKOCTEM.
PackpamuBanne
MMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

12

N3o6paxenue cedeHuit
MUpaMHJIbI, KyOa U
MIPU3MBI, KOTOpBIE
MIPOXOMAAT uepe3 ux peéopa.
N3obpaxkenue
nepeceyeHus MoJyYeHHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX CEYEHUN
pa3HBIMU LIBETAMHU




13

N3o0paxeHune cedeHmit
UpaMUIbl, Kyoa u
HPU3MBI, KOTOPBIE

MPOXOJAT uepe3 ux peéopa.

N3obpaxenune

NEepeCCUCHU MOJYUCHHBIX

IIJIOCKOCTEM.
PackpamBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMU LIBETAMHU

14

Meton ciienoB Ui
MMOCTPOEHUS CEUCHUH

15

Meron cnenos nis
IOCTPOEHHUSI CEUECHU M.
CaolicTBa niepeceyeHui
MPSIMBIX U IJIOCKOCTEN

16

Meron cnenos nis
IOCTPOEHHUSI CEUECHU M.
CaolicTBa niepece4eHui
MPSIMBIX U IIJIOCKOCTEN




17

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha p&opax.
Co31aHne BBIHOCHBIX
YEepPTEIKEH U 3aIUCh [1aroB
MOCTPOCHHS

18

ITocTpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha p&opax.
Co3nanne BBIHOCHBIX
YEepTE)KEH U 3aIUCh 11aroB
IIOCTPOEHUS

19

[TocTtpoenue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Coznanue BBIHOCHBIX
YEPTEKEN U 3aIKCh 1IArOB
MIOCTPOEHHUS

20

[TocTpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nannie BBIHOCHBIX
YepTeKel U 3aMuch 11aroB
MTOCTPOCHUS




21

IToBTOpeHue
maHuMerpuu: Teopema o
IIPONOPLIMOHANIBHBIX
orpeskax. [lomooue
TPEYrOJIbHUKOB

22

IToBTOpEHME
nanuMerpuu: Teopema
Memnenas. PacueTs! B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS TIJIAHUMETPHUH U
CTEPEOMETPUHU

23

KonTponbnas padota
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3auMHoe pacnonoxxeHnue
IPSIMBIX B IIPOCTPAHCTBE.
CxkpemuBaromuecs
npsmele. [Ipu3nakn
CKpEUIUBAIOIINXCS
npsaMbIx. [TapamiensHbie
IIPsIMBIE B IIPOCTPAHCTBE




25

Teopema o CyleCTBOBAHUU
Y €IMHCTBEHHOCTH MPSMOit
MapayIeIbHON JaHHOU
NPAMOM, MpOXoASIIEH
4yepe3 TOUKY MPOCTPaHCTBa
M He JIe)Kalleld Ha JaHHOH
npsmoii. Jlemma o
MepeceueHU
MapajvieIbHbIX MPSMBIX
IUIOCKOCTBIO

26

[TapamnenbHOCTb TpEX
npsMbIX. Teopema o TpEx
napaJijiCJIbHBIX MPAMBIX.
Teopema o
CKpCHIMBAIOINUXCA ITPAMBIX

27

[TapannensHoe
MIPOEKTHPOBAHNE.
OcCHOBHBIE CBOICTBA
napajieIbHOTO
MIPOEKTUPOBAHMUS.
N300paskeHne pa3HbIX
¢buryp B mapauienbHOR
MIPOEKINH




28

IlenTpanbsHas npoeKLus.
VY01 ¢ COHANpaBIEHHBIMU
CTOpPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3amauy Ha I0Ka3aTEIbCTBO
U HCCIIeIOBaHUE,
CBSI3aHHBIE C
PacroJI0KEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[lonsTHs: mapamienbHOCTh
MPSAMON U TJIOCKOCTH B
npoctpaHctse. [Ipu3nak
MapaJUIEIbHOCTH NPSIMOU U
mockoctu. CBoiicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

31

I'eomerpuueckue 3anaun
Ha BBIUMCIICHHE U
JI0Ka3aTeJIbCTBO,
CBSI3aHHEBIE C
MapayIeIbHOCTHIO TPSIMBIX
M TUIOCKOCTEH B
MPOCTPAHCTBE




32

[ToctpoeHue ceuenus,
MPOXOASIIETO Yepe3
JAHHYIO TIPSIMYIO Ha
YyepTeke U MapauieIbHOro
Ipyrou npsamoi. Pacuér
OTHOLUEHUH

33

[TapamienbHas IPOSKIHs,
MIPUMEHEHHE IS
MOCTPOCHHMSI CEYCHUH KyOa
Y TIapaJuIeIeuIe/1a.
CBoiicTBa
napajuiesienumne1a u
TIPU3MBI

34

[TapannenpHbIE MIITOCKOCTH.
[Ipu3Haky napajeIbHOCTH
JIBYX TIJIOCKOCTEH

35

Teopema o
MapajieIbHOCTH U
€MHCTBEHHOCTH
TJTOCKOCTH, MPOXOSIIEH
yepes3 TOUKY, He
MPUHAJICKAILYIO TAHHON
MIJIOCKOCTH U CIIEJICTBUSI U3
HEeE




36

CaolicTBa napamuienbHbIX
IIJIOCKOCTEM: O
MapajuieTbHOCTH TPSIMBIX
[epecevyeHus Ipu
MEPECECYCHUH JABYX
MapajuieIbHbIX MIJIOCKOCTEN
TpEThEUN

37

CaolicTBa napajuiebHbIX
IJIOCKOCTEH: 00 0Tpe3Kkax
MapajuieIbHbIX MPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
rmapajuieIbHbIMU
MIOCKOCTSIMH,, O
IIEPECEUEHUH IPSIMOU €
IBYMs IapajuieabHbIMU
TUIOCKOCTSIMU

38

[ToBTOpenue: Teopema
[Tugaropa Ha miaockocTu

39

IToBTOpEHME:
TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA




40

CaoiicTBa Kyb6a u
MPSIMOYTOJIBHOTO
napaJiesienumnea

41

Brraucnenue aiuH
OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM

MapajieenuIes1e

42

[lepnenuKyIsIpHOCTH
IIPSIMOM U TUIOCKOCTH.
[Ipu3nax
NEPIEH UK YISIPHOCTH
IIPSIMON U TUIOCKOCTH

43

[lepnenuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEePIEHJUKYIISAPHOCTH
IIPSAMOM U INIOCKOCTHU

44

Teopema o CylecTBOBaHUU
Y €JUHCTBEHHOCTHU
MPSAIMOH, POXOIAIIEN
yepe3 TOUKY MPOCTPAHCTBA
Y NEPIEHANKYIISPHOH K
MJI0CKOCTH




45

Ilnockoctu n
MEPIECHIUKYIAPHBIE UM
HpHMBIe B MHOFOI‘paHHI/IKaX

46

IImockoctu u
MepIEHIUKYISIPHBIE UM
MPSIMBIE B MHOTOTPaHHHKAX

47

[lepnenpukymnsap u
HakJoHHas. [Toctpoenne
MEPIEHIUKYIIAPA U3 TOUKH

Ha IpsAMYrO

48

[lepnenpukymnsap u
HaksIoHHas. [locTtpoenne
MEPIEHIUKYIIAPA U3 TOUKH

Ha MpsMYIO

49

Teopema o Tpéx
NepHeHIuKyapax (mpsmas
u oOpatHast)

50

Teopema o Tpéx
MepHeHIuKyspax (mpsmas
u oOpatHasi)

51

Yron mexny
CKPEITUBAIOIIMHUCS
MPSIMBIMA




52

[Touck neprieH MKy PHBIX
MPSIMBIX C IOMOIIBIO
MePHEHIUKYISIPHBIX
IUIOCKOCTEH

53

OpToronajibHOE
MIPOEKTUPOBAHHE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, TPaBUIIBHON
nmupaMubl C IOMOIIBIO
OPTOTOHAJIBLHOM MPOEKINH

55

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTn cummeTpuil B
MHOTOTpaHHUKAX

57

[Ipu3nak
MEPIEHUKYISIPHOCTH
IIPSIMOM U TUIOCKOCTH KakK
CJIEICTBUE CUMMETPUU




58

IIpaBunbpHbBIE
MHOIOrpaHHuKHU. Pacuér
pacCTOAHUM OT TOYKH 10
IJIOCKOCTH

59

IIpaBunbpHbBIE
MHOIOrpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH 10
IIJIOCKOCTH

60

CriocoObl OyCTUTh
NEPIEHANKYIISAPEI:
CUMMCTpPUA, CABUT TOYKU
110 IapaAJUICIBHON TPSAMOMN

61

CaBur no HenapauienbHON
[IPSIMOM, U3MEHEHHE
paccTosHuI

62

KonTponbnas padora
"B3aumHoOe pacnonoxenue
MPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

63

IToBTOpEHME: Yron Mexay
IPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM
TpEeYrojbHUKE, TeOpemMa
KOCHHYCOB




64

[ToBTOpEHME: yroyi MexIy
CKpCHIUBAOIIUMHUCA
NPSIMBIMH B IIPOCTPAHCTBE

65

['eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MEXKY
MPSIMBIMU B
MHOT'OTPaHHUKAX

66

JIByrpaHHbId yroJ.
CBOICTBO IMHEHHBIX YITIOB

JBYTPAHHOI'O yIJia

67

[lepnenaukynspHbie
miockocTH. CBOMCTBA
B3aMMHO
HGpHGH}II/IKYHSIpHI)IX
TIOCKOCTEH

68

IIpusnax
NIEPIEHIUKYJIIPHOCTU
IJIOCKOCTEM; Teopema o
MPSIMOM IIEPECEUEHHUS IBYX
IIJIOCKOCTEN
MePIEeHIUKYISPHBIX
TPEThEN MIOCKOCTH




69

IIpssMOyTONBHBIM
napajuieNienunesn; Kyo;
U3MEPEHMS, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiesenumea

70

Teopema o 1uaroHajIv
MPSIMOYTOJIBHOTO
napajuieNienumnena u
CIIEJICTBUE U3 HEE

71

CrepeomeTrpuueckue u
MIPUKIIAJHbIC 33]a4H,
CBSI3aHHBIE CO B3aMMHBIM
PacHoI0KEHHEM MPSIMBIX U
IJIOCKOCTH

72

IToBTOpEHME:
CKpeLIUBaIOIINEC
[IpsIMBIE, MTapaJUICIIbHbIE
IIJIOCKOCTH B CTaHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPENTUBAIOIINX CS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKpEUIUBAIOIINMUCS




IMPpsAMBIMHA B IIPOCTHIX
CUTyaluiaXx

74

PaccrostHuEe OT TOYKH 1O
IIJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 TNTIOCKOCTH

75

Brruncnenue paccTossHun
MEXIY
CKpELIUBAIOIIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEPIEHIUKYISIPHON
IJI0CKOCTH

76

Tpéxrpannsiii yrou,
HEPaBEHCTBA JIs
TPEXT'PAHHBIX YIJIOB.
Teopema [Iudaropa,
TEOPEMbI KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOI O

yria




7

DneMeHTHI chepruiecKoit
T€OMETPHH: TeOC3NUECKUE
JMHUM Ha 3emiie

78

KonrponsHas pabora
"VYrisl u pacctosHus"

79

CucremaTu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Tupamuna. Bunbt
nupamu. [IpaBunbHas
nupamuaa

81

[Ipusma. [Ipsamas u
HAaKJIOHHAs [IPU3MBI.
IIpaBunbHas npusma

82

[IpssMoit napainenenunen,
MIPSIMOYTOJIBHBIN
napajuienenunena, Kyo

83

Beimykiisie
MHOI'OIpaHHUKHU. TeopeMa
Ditnepa




Beimykiisie
MHOI'OIpaHHUKHU. TeopeMa

84 Diinepa. [IpaBribHBIC U
MOJTYTIPABHIIBLHBIE
MHOTOTPaHHUKHU

g5 KonrponsHas pabora
"MHororpaHHuku"
[TonsiTue BexkTOpa Ha

86 IJIOCKOCTH U B
MPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3zHOCTH BEKTOpOB
[IpaBuno

89 P
napaiesienunea

90 YMHOXKEHHEe BEKTOpa Ha
YHCII0
Pasnosxenne BekTopa 1o

o1 6a3ucy TpEX BEKTOPOB, HE
JIe)KAIUX B OJJHOM
TUIOCKOCTH

92 CkayisipHOE TIPOU3BEICHUE

93 Beruucnenue yrna mexuay

BEKTOpaMHU B IPOCTPAHCTBE




94 [Ipocreiimne 3anauu ¢ 1
BEKTOpaMH

95 [Ipocreiimue 3aga4u ¢ 1
BEKTOpaMH

96 [Ipocreiimue 3aga4uu ¢ 1
BEKTOpaMH

97 [Ipocreiimume 3anaum ¢ 1
BEKTOpaMH

98 O0o006111eH1E U ) 1
CHCTEMAaTH3alus 3HaHUH

99 O0o006111eH1E U ) 1
CHCTEMAaTH3allHs 3HAHUI

100 HroroBast KOHTpONbHAS 1
paborta

101 HroroBas KOHTpONbHAsS 1
pabota

102 O0006111eH1E U ) 1
CHCTEMAaTH3alUs 3HAHUH

OBHIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEHKE TEMBI
"KoopauHaTsl BEKTOpa Ha
IUIOCKOCTH U B
npocrpaHcrae”

[ToBTOpEHME TEMBI
"CxansipHoe
IIPOU3BE/ICHNE BEKTOPOB"

IToBTOpEHUE TEMBI
"Berunicnenue yria
MEX]y BEKTOpaMH B
npocrpaHcrae”

IToBTOpEeHue TeMbl
"VpaBHeHHEe MPSIMOii,
MPOXOSIIEH Yepes3 ABe
TOYKH"

VYpaBHEHME IIIIOCKOCTH,
HOpMallb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax




YpaBHEHUE IUIOCKOCTH,
HOpMaJib, ypaBHECHHE
IJIOCKOCTH B OTPE3Kax

Bexropnoe
IIPOU3BEICHUE

JInHeliHbIe HEPABEHCTRA,
JINHENHOE
MIpOrpaMMHUpPOBaHUE

JInneliHbIC HEPABEHCTBA,
JIMHEHHOE
IIPOrpaMMHUPOBAHHE

10

ABanutnyeckue METONEI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

11

ABanutnyeckue METONEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOTOTpaHHUKAaX

12

®dopmyia pacCTOSHUS OT
TOYKH J10 TUNIOCKOCTH B
KOOpJMHATax




13

Haxoxnenue pacctossHuit
OT TOYKH JI0 IJIOCKOCTH B
KyOe

14

Haxoxnenue paccrosHuit
OT TOYKH JO INIOCKOCTH B
IIPaBUJILHOM TUPAMUJEC

15

KonTponbhas padora
" AHaTUTHYECKAS
reomeTpus”

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHHIE
MHOTOTPaHHUKHU

17

Ceuenus
MHOTOTPAaHHUKOB: METO]]
CIIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHbIE TIOCKOCTH,
nepecevyeHust NpsiMbIX U
IIOCKOCTEH




19

[TapamiensHbie IpsIMBIE U
IUIOCKOCTH:
HapajuIelIbHbIC CEUEHHUS

20

[TapamiensHble IpsIMBbIE U
IUIOCKOCTH: PACUET
OTHOIIEHUI

21

HapaJ'IJ'ICJ'ILHLIe IIPpsAMBIC U
IJIOCKOCTH: YTJIbI MCKIAY
CKpCHIUMBAOIIUMHUCA
IMpsAMBIMHA

22

IlepnenqukynsapHsie
MIPSIMBIE U TUIOCKOCTH:
CTaHJApTHBIE TIapbl
MIEPIEHUKYISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU
MHOTI'OTPaHHUKOB

23

[lepnenukynsapHsie
MPSIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
MEePIEHIUKYIISPAX




24

[lepnenqukynsapHsie
IIPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOTOTPaHHUKAX

25

[ToBTOpenue: onaau
MHOTOYT'OJIbHUKOB,
dbopMyIbI 1S TLTOMIAACH,
COOOpaKEeHHS TIOTIO0MS

26

[ToBTOpEeHMe: mIomaau
MHOT'OYTOJIbHUKOB,
hopmyIsl 715 TUTOIACH,
COOOpaKeHHsI TIOTOOMS

27

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB,
(bopMyIIbI IS TII0IIAAEH,
COO00pakeHHsI MOA00MS




28

IImomanm ceueHuit
MHOTOTPaHHUKOB:
TIJIOIIA I TTIOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpaKeHHS TIOTO0MS

29

IImomanu ceuennii
MHOI'OTPaHHUKOB:
IIJIOIIAIU ITIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaKCHHSI TOA00MS

30

KonTponbnas padora
"[ToBTOpeHME:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

O0BéM Tema. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumne/1a

32

3anaun 00 yABOCHUH
Ky0a, 0 KBagpaType Kyoa;
O TPUCEKIINH yTIa




33

CrepeomMeTrpuueckue
3aJ]auu, CBSI3aHHBIE C
00BEMOM
IPSIMOYTOJIBHOTO
napaJulesenurnesaa

34

[Ipuknagueie 3a1a4u,
CBSI3aHHEBIE C
BBIYHMCIECHHEM 00BEMA
MPSIMOYTOJIBHOTO
napasiesnenuneana

35

OO0BbEM IpsIMON TPU3MBI

36

CrepeomMeTrpuueckue
3aJjauu, CBSI3aHHbIE C
BBIUHCIIEHHEM 00BEMOB
MIPSIMOM TIPU3MBI

37

[Ipuknannelie 3anauu,
CBSI3aHHBIE C 00BEMOM
IIPSAMOY IIPU3MBI

38

Brruncnenue 06bEM0B
TEJ C TIOMOIIHIO
OIPEEIEHHOTO
uHTerpaia. OosEm
HAKJIOHHOU TIPU3MBI




39

Brrunciienne 006EMOB
TEeJI ¢ ITIOMOIILIO
OIPEIEIIEHHOTO
uHterpaia. O0bEM
MTAPaAMUIBI

40

®dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJ C
OOIINM YTIIOM

41

®dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJ C
00IIKM YIiIoM

42

CrepeomeTrpuueckue
3a/1a4u, CBA3aHHBIC C
00bEMaMH HAKIIOHHOM
TIPU3MBI

43

Crepeomerpuueckue
3aj1a4M, CBSI3aHHBIE C
o0BEMaMK MUPaMUIbI

44

[IpuknanHeie 3a1a4u M0
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOM MPU3MBbI




45

[IpukiiagHele 3aga4u 10
teme "OO0BEMEI TEn",
CBSI3aHHBIC C 00BEMOM
MTAPaAMUIBI

46

[Ipumenenue o0BEMOB.
Beruncienue paccrosiHus
10 TTIOCKOCTH

47

KonTponbnas padota
"O6BEM MHOTOrpaHHUKA"

48

Hunuuapuueckas
MMOBEPXHOCTb,
oOpasyromue
HWIAHAPAYECKON
MMOBEPXHOCTH

49

HMumuuap. Hpamon
KpYroBOW WJIAHJIP.
[lmomaae MoBEpXHOCTH
IAJTUHIPA

50

Konnueckas
MTOBEPXHOCTb,
oOpasyromue




KOHMYECKOU
nosepxHoctu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,

MapaieIbHOM MJIOCKOCTH

OCHOBaHUA

52

Ycey€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

53

ITnowane OOKOBOI
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

54

IImomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

55

Crepeomerpuueckue
3aJauu Ha
JI0Ka3aTelbCTBO H
BBIYMCJICHHE,
MOCTPOEHUEM CEUEHU I
WIMHAPA, KOHYyCa




56

CrepeomMeTrpuueckue
3a7a4y Ha
J0Ka3aTeIbCTBO U
BBIYHCIICHUE,
MOCTPOCHUEM CEYECHUI
ITMH]PA, KOHYyCa

57

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

58

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

60

Ilepeceuenue chepsl 1
11apa ¢ IIOCKOCThIO.
Kacanwue mapa u cdepsl
IUIOCKOCTBIO. By u
n300paxkeHue mapa

61

[lepeceuenue chepol u
11apa ¢ IIOCKOCTBIO.
Kacanue mapa u chepst
IJIOCKOCTBIO. B n
n300paxkeHue mapa




62

YpaBuenue cepsl.
[Tnomane chepst u eé
yacTen

63

Cummerpus chepsl u
mapa

64

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYMCIICHUC, CBA3aHHBIC
co cepoit u mapowm,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTpuueckue
3aJauu Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHUE, CBA3aHHBIC
co ctepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
TUIOCKOCTBIO

66

[MpuknagHele 3a1a4mn,
CBsI3aHHBIE CO cpepoit
IapoM




67

IToBTOpEHME:
OKPY>KHOCTb Ha
IJIOCKOCTH, BBIYMCIICHUS
B OKPYXXHOCTH,
CTaHJapTHbIE 101001

68

Paszanunblie koMOMHAIIMT
TEJ BpaIllCHHUS 1
MHOT'OTPaHHUKOB

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3amauu o Teme "Tena u
MMOBEPXHOCTHU BpauieHus"

71

KonTponbnas padora
"Tena u NOBEPXHOCTH
BpaiieHus"

72

O0BEM muIMHpA.
Teopema 06 00bEME
MPSIMOTO IJIHH]IpA




73

Brrunciienne 006EMOB
TEeJI ¢ ITIOMOIILIO
OIPEIEIIEHHOTO
uHterpaia. O0bEM
KOHYyca

74

[Tnomanu 60koBOM U
IIOJTHOW ITOBEPXHOCTH
KOHycCa

75

CrepeomeTrpuueckue
3a/1a4M, CBA3aHHBIE C
BBIUNCIIEHHEM 00HLEMOB
UIHH/PA, KOHyCa

76

[IpukitagHble 3aga4m 1o
teMe "O0bEMBI U
IIJIOIIAIU TOBEPXHOCTEN

Ten"

77

OO6béM 11apa 1 apoBoro
cektopa. Teopema 00
o0béme mapa. [lnomans
cdepsl.
CrepeomeTrpuueckue
3aJlauu, CBS3aHHBIE C
BBIUUCIIEHHEM 00BEMOB
1apa, mapoBoro
CerMEHTa U IMapOBOTO
CEeKTOpa




78

[IpukiiagHele 3aga4u 10
Teme "O0BéMmebl TET",
CBsI3aHHBIE C 00BEMOM
mapa " IIoIia b
chepnl. COOTHOIICHHS
MEXy IUIOIAIIMU
IMOBEPXHOCTEN U
00bEMaMH IMOTOOHBIX TEII

79

[Tono6uble Tena B
IIPOCTPAHCTBE.
N3menenne o0béma npu
0100MH.
CrepeomeTrpuueckue
3aJ1a4M, CBA3aHHbIE C
BbIUUCIIEHHEM 00BEMOB
TeJl U IUIOLAJeN
IIOBEPXHOCTEU

80

KonTponbHas pabota
"[1nomanu noBepxHOCTH
1 00BbEMBI KPYTIIBIX Ten"




81

JBr>xkeHus
MIPOCTPAHCTBA.
OTtoOpaxeHusl.
JIBU>KeHUS U PaBEHCTBO
¢uryp. O6mmme cBoiCTBa
JIBUKCHUHU

82

Bunab! nBukeHuin:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpaJbHasl CUMMETPUS,
3epKaJibHasi CAMMETPHUS,
IIOBOPOT BOKPYT IIPSAMOM

83

[TpeoOpazoBanust
nono6us. [Ipsamas u
cdepa Diinepa

84

FCOMCTpI/I‘IeCKI/IC 3aJa4uun
Ha MPUMCHCHUEC
JABMKCHU S

85

KonrtponbHas pabora
"BexTops! B
nmpocTpaHcTae”




86

Ob6o06mraromiee
noBropenue 11 nonstuit
1 METOJI0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HAHUM:
"[TapayienbHOCTh
MPSIMBIX U IJIOCKOCTEN B
npocrpaHcrae”

87

Oo6o0maromee
noBropenue 11 nmonaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUA
3HaHuM: "BekTopsl B
nmpocTpaHcTae”

88

Oo6o0maromee
noBtopenue 11 monaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU
3HaHui: "BekTopsl B
npocTpaHcTae”




89

Ob6o06mraromiee
noBropenue 11 nonstuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "O0beM
MHOTOIpaHHUKa"

90

Oo6o61aromiee
noBtopenue 11 nmonaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3Hanuit: "O0beM
MHOTOTpaHHHKA"

91

Ob6o061matonee
noBtopenue 11 monaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aus
sHaHu: "[lmomann
MTOBEPXHOCTU U 00BEMBI
KpyrJbix ten"




92

Ob6o61matomiee
noBtopenue 11 nmonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3Hanuit: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyIibIX Ten"

93

HrtoroBas KOHTpoOJIbHAS
pabora

94

HroroBasi KOHTpOJIbHAS
pabora

95

[ToBTOpEeHMEe, 06001IEHNE
U cucreMarmnsanuia
3HaHUHN

96

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKHU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH




97

Hcropus passutus
CTEpPEOMETPUH KaK HAyKU
U €€ poJb B Pa3BUTUHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI1

98

Uctopust pazButus
CTEPEOMETPUH KaK HAyKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

99

Hcropus pazsutus
CTEPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH




100

Hcropus passutus
CTEpPEOMETPUH KaK HAyKU
U €€ poJb B Pa3BUTUHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI1

101

Uctopust pazButus
CTEPEOMETPUH KaK HAyKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

102

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKHU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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