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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IIPEAMETOB TI'YMAaHHMTAPHOTO IIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  NpU  H3yYEHUU
0Oy4aIOIUMUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
ITOCTPOCHUH LIETIOYKH JIOTMYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKUX
3a1a4, YMEHHME BBLIABUIaTb U  OIPOBEpPraTb THUIIOTE3bl HENOCPEACTBEHHO
UCIIOJB3YIOTCS IIPU PEIICHUU 3a1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypca «I'eomeTpush» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE HHAMBUAYAIbHBIX CHOCOOHOCTEM O0OyYarolmUXcs MpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOUIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  OoOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUIHOTO MpOo(EeCCHOHATIBbHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3aJauaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMPSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacIIMpeHne MPEICTABICHUS 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IMO3BOJAIONIMX OINKUCHIBATH U H3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasaeiny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJIAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI pEIIECHUS 33/1a4;

dbopMHpoOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpallCHUs, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

¢bopMupOBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHil, (OPMUPOBAHUE TMOHMMAHUSA POJM AKCUOMATUKH IpU
IIPOBEICHUH PACCYIKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTe€IbCTB M aJIrOPUTMOB
peleHns, yMEHUsI UX NPUMEHATb, IIPOBOAUTH TOKA3ATEIbHBIE PACCYXIECHUS B
XO/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICpKAHUEM,



dbopMupOBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4Yaronnxcsi, MO3HABAaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS, MHTEpeca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACHO3HABATHb IMPOSBICHUS T'€OMETPUYECKUX TMOHSITHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYEHUU APYTHX
Y4E€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS IMOCTPOEHHBIX MOJENEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KATEIBHBIMHU JIUHUSMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 knmaccax sBisitorcs: «lIpsMble W MUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWHATHL B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YyMETh OINEPUPOBATH
MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUHM Ha YriyOJIEHHOM YpOBHE OOy4YeHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacupenensercs He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudeHus. Coaep:kaHnue o0pa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil pabodeit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHMSI BKJIFOYATHh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSS U YIITyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EeHUIO TEOMETPUHN Ha YIiIyOlIEHHOM YPOBHE MO3BOJISECT:

co3maTth  ycnmoBus i auddepeHumManuu O0OydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oO0OecrneyuTh yriayOn€HHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K NPOAOKEHUIO H3YYEHUS MAaTEMAaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 ipoecCuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoautcs 201 gac: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 99
4. (3 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX MPSIMBIX, IIAPAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B nmapajyiesbHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YTOJI
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MOCTPOCHUE CEYCHU.

[leprieHIUKYJISPHOCTD NMPSIMON U IUIOCKOCTH: NEPIEHINUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYISAPHOCTH  JIBYX
TIocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIApaXx.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbId U MHOTOI'PDaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NpPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass TeopeMa [ludaropa. Ilupammpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBruiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTIOTPAaHHUKAX: OKTas3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUVIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJIB,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUs NPaBUIbHBIX MPU3M, CHUMMETPUS NPABUIBHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOYKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pPa3IOXKEHHH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TO4YEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTeld. Tema BpalieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO TMapayienenuneaa M cueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUpaMHUIbl U KoHyca. O0bEM miapa U IMapoBOTroO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKoJo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cepbl, BIUCAHHOW B MHOTOTPAHHHK HJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJTIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIUHIPA
(mapaymienbHO YW NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMU: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cucTeMa KoopAauHaT B npocTtpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXKEHUN: TapasuIeNIbHBIA TEPEHOC,
LHEHTpaJIbHAsT CUMMETpPHS, 3€pKaAJIbHAs CHUMMETpPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYpP, SBJICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, cOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHATH MaTeMaTHMYeCKWe 3HaHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK [JI pemieHus 3amad B 00J1acTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKONW KYJIbTYpOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh TPOCKTHYI0 M MCCIIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBHTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUW, OTHOIIECHUH MEXKIy TMOHATHUSAMH, (DOpMyIUPOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYMN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTHI HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOIIEHUS], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (OpMAT BBICTYIUIGHHA C Y4YETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJCHHBIX OIMMOOK, BEIIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTbHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1eJdb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXAAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHX JTIOMICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIEHAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOETr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUAM, CPOPMYIIUPOBAHHBIM
y4aCTHUKAMU B3aHMMOJCHCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kinacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPECOMETPUHU U CICACTBUSA U3 HUX IPHU PEIICHUH
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEU B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIY HIpsIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIAacCUPUIUPOBATH  MHOTOTPDAHHUKH, BBIOMpas  OCHOBaHMS IS
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMHU: CUMMETPHUSl B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOIIECHUW U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh HU3YYCHHbIE MOHSTHUS B
npolecce IMOMCKa PpeUIeHHs] MaTeMaTH4ecKu  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIUPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUN M TEopeM, ammapara ajreOpbl, peliaTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonity 11 kiacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IWUIMHIPUYICCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYICHHS TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpAIlCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMUA C KOMOWHALUSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTI00HBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
periaTh reOMETPUUECKHUE 3a/1a4i Ha BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3aHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEJl BpaIlCHUS TPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus M0A00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YepE3 BEPILMHY), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUE YTBEPKIACHUS,

MPUMEHATh TeOMETpUUeCKHe (aKThl JIST PEIICHHUS] CTEPEOMETPUICCKUX
3a/1a4, OPEANOJIAralllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUSA
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE T€OMETPUUECKUX BEIUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AQHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALUH, IPUMEHATh U3YUCHHBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B MPOIECCE TOUCKA  PEIICHUS
MaTeMaTU4ecKu  COPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUYECKUX BEIINYHH;

UMETh TpEACTaBleHUs 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuro 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueciie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 0606meHI:Ie u 15 |
cUcTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 14 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE TpaBUIIa U300PAKECHUS HA
PHCYHKE TIOCKOCTH, apalIeIbHBIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEpeOMeTpHH: TOUKa, IpsMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
MepeCceKaroINecs MpsiMasi v TIOCKOCTH;
MOJTYITPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CJICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
pebpa. M3o0OpakeHne nepecedcHust
ITOJIyYEHHBIX IJIOCKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

11

N300pakeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pebpa. M3o0OpakeHne nepecedcHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETaMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. Uzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMU LIBETAMU

14

Merton cnesioB it MOCTPOSHUS CeUSHUN




15

16

17

Merton cnenoB uisl TOCTPOCHUS CEUCHHUIA.
CBolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NPAMbIX U
IUIOCKOCTEN

[TocTpoenue ceueHuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh [1aroB
MOCTPOCHHS

19

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I M 3aIIUCh 111aroB
MTOCTPOCHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLHOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcrtopus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

27

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpanctBe. CKpeluBaronmecs
npsmblie. [Ipru3Haku cKkpemuBaromuxcs
npsambix. [lapannenbHbie npsMele B
IIPOCTPAHCTBE

Teopema o cyiecTBOBaHMH U
€IMHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOMU, POXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIeH Ha JTaHHOMN
npsMoi. Jlemma o nepecedeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapauleNbHBIX NpAMbIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B mapanienbHON TPOEKIUN

28

[enTpanbHas npoekuus. YToul ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSIMbIMHU

29

3agaun Ha 10KA3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
pacIoIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHs: MapayIeaTbHOCTh NPSMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.




31

32

CaolicTBa mapajuieJIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOISILETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napajenenumnena. CBoicTra
napajuieJenuIe1a ¥ Ipu3Mbl

34

35

36

37

[TapannensHele ockocty. [Ipusnaku
NapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 nmapajuIeIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGfI
4yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IPSIMBIX IIEPECCUCHUS
MU [IEPECEYCHUHN ABYX MapasjleiIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOi ¢
JBYMsI MTapaJljIeIbHBIMU JIOCKOCTSMU




38

39

[ToBTopenue: Teopema I[Tudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Brruncnenue IMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuieenuIee

[lepnieH IUKyYISIPHOCTD MPSMON U
wiockoctu. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MIPSIMON U
TJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
miockocty. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45

46

47

[InmockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy ¥ epNEeHAUKYISPHBIE UM
MpsIMbIe B MHOTOTpaHHHKaX
[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHnue nepneHuKysapa U3 TOYKU Ha
MPSIMYIO

48

[lepnenquKymsp ¥ HAKJIOHHAS.




[TocTpoenue neprneHuKynspa U3 TOYKU Ha
MPSIMYIO
Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NepHEeHANKYIIApax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeIUBaOIIUMHACS
IPSIMBIMU
[Touck neprneHauKyISApHBIX MPSAMBIX C

52 MIOMOILbIO EPIEHAUKYIISIPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTtpoenue ceuenuit kyba, Ipu3Msl,

54 MPaBUJILHON MUPAMUJIbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIIocKocTu. [TnockocTn
CUMMETPUI B MHOTOTpPaHHHUKAX

57 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOYKH JI0 IIIIOCKOCTH

60 CriocoObl OIyCTUTh NEPIIEHANKYISAPHIL:




61

CUMMETpPHUS, CIABUI TOYKH 110
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHON IpsiMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[loBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/Ie MCTOAbI BEIYUCICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yria

67

68

69

[lepnenaukynspusle miockoctH. CBONCTBa

B3aMMHO NEPIEHAUKYIISPHBIX IITIOCKOCTEN

IIpu3Hak neprneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[epECEUYCHU ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
HU3MEPEHMUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPMOYTOJIBHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKe U MPUKIaIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIIKECS MIPSMBIE,
napajuieJIbHbIe MIOCKOCTH B CTaHAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNUXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIIHUBAOIIUMUCA IPAMBIMU B
IPOCTBIX CUTYaALUIAX

PaccTosiHre OT TOYKH 10 TIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 IIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMH C
IIOMOIIBIO HepHeH,Z[HKYHHpHOﬁ INJIOCKOCTH

76

TpéxrpaHHbIid yroy, HEpaBeHCTBA JUIS
TpexrpaHHbixX yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

77

78

79

DneMeHTHI CPEePUIECKON TeOMETPUH:
reoJie3nYecKue JIMHUU Ha 3emiie
KonTtponbHast padota "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80

[Inpamna. Buael nupamun. [IpaBunpHas
npamMuaa




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brinyxiible MHOrOrpanHuku. Teopema |
Ditnepa
Brinykibsie MHOTOrpaHHuKd. Teopema

84 DOiinepa. [IpaBuiibHBIC U TTOJIYIPABUIBHBIC 1
MHOTOTPaHHUKHU

85 Kontponbhas padota "MHororpaHHuky" 1

26 [TonsiTHe BEeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe pou3BeJICHNE 1

93 Brruncnenue yria Mexx1y BEKTOpamMu B |
MIPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1

97 IIpocreiiune 3a1a4u ¢ BEKTOPaMHU 1

98 O060011eHre U cucTeMaTu3alys 3HaHU! 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06001eHre u cucTeMaTr3aIs 3HaHUK 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

N KoanuectBo yacon 1 DJIEeKTPOHHBI
° ara

KounrtpoJsb IIpakTHyec e uupposbie
n/ Tema ypoka Bcee HU3Yy4eH

HbIE KHe o0pa3oBareib
L ro s

padoThbl padoTbI HblIe pecypchbl

[ToBTOpEHUE
TEMBI
"Koopaunatst
BEKTOpaA Ha
IIJIOCKOCTH U B
npocrtpaHctae"

IToBTOpeHune
TEMBbI

2 "CxansipHoe 1
IIPOU3BEICHUE
BEKTOPOB"

IToBTOpeHune
TEMBbI
"Boruncnenue
yria Mexay
BEKTOpaMH B
npocrpancTae”

IToBTOpeHune
TEeMBbI
"VpaBHeHue
4 IIPSIMOH, 1
MPOXOIALLIEH
yepes ABe
TOYKH"
YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
YpaBHEHHUE
IJTOCKOCTH B
OTpe3Kax




10

Bexropnoe
IIPOU3BEICHUE

JInmHeitnpie
HEpPaBEHCTBA,
JIMHEHHOE
MIPOrpaMMHUPOB
aHue
JInmHeitnpie
HEpPaBEHCTBA,
JIMHEHHOE
MIPOrpaMMHUPOB
aHue
AHaIUTHYECKH
€ METOJIBI
pacuéra yria
MEXIY
MPSIMBIMU B
MHOTOTpaHHUKA
X

11

AHanuTHYeCKH
€ METOJIBI
pacué€ra yria
MEKITY
IUTIOCKOCTSIMM B
MHOTOTPaHHUKA
X

12

dopmyna
paccToOsHUs OT
TOYKH 10
IJIOCKOCTH B
KOOpAMHATAX

13

Haxoxnenue
pacCcTOSIHUM OT
TOYKH 10
ILJIOCKOCTH B
KyOe

14

Haxoxnenne
paccToOsAHUM OT
TOYKHU 10
IIJIOCKOCTH B
IIPaBUIILHON
UpaMUIe




15

KoHnTponbHas
pabora
"AHanmuTHYECKA
st reometpust"”

16

Ceuenus
MHOTOTPaHHHK
OB:
CTaHJIaPTHHIE
MHOTOTPaHHHUK
u

17

Ceuenus
MHOTOTPaHHHK
OB: METO/I
CIEI0B

18

19

20

21

22

Ceuenus
MHOT'OTPaHHUK
OB:
CTaHJapTHbHIC
IUIOCKOCTH,
MePECCUCHUS
MPSMBIX U
IUIOCKOCTEH

[TapamiensHbIe
psIMbIE U
IJIOCKOCTH:
napajuiesIbHbIE
CeueHus

[TapamiensHbIe
psIMbIE U
IIJIOCKOCTH:
pacyér
OTHOLIEHUN

[TapamiensHbIe
psIMbIE U
IIJIOCKOCTH:
YTIIbI MEXKIY
CKpELIUBAIOIIH
MHUCS IPSIMBIMU
Ilepnengukyns
pHBIE IIPSIMBIE U
IIJIOCKOCTH:
CTaHJapTHbIE




23

24

napsl
MEePIEHINKYIISP
HBIX
IUIOCKOCTEHN 1
MPSAMBIX,
CUMMETPUU
MHOTOT'PAaHHUK
OB
[Tepnienaukyns
PHBIE TIPAMBIE U
IUIOCKOCTH:
TeopeMa 0 Tpex
MEPIEHIUKYIISP
ax
[Tepnienaukymns
pHBIE TIPSMBIE U
IUIOCKOCTH:
BBIYMCIICHHS
JUIVH B
MHOTOTpaHHUKA
X

25

IToBTOpEHME:

WA (01062
MHOTOYTOJIbHUK
0B, (hopmyIbI
JUTS TIIOIIAIEH,
COOOpaxeHus
noaoous

26

27

[ToBTOpEHME:
TIJIOTIA TN
MHOT'OYTOJIbHUK
OB, (hOpMyJIBI
JUJIS TUTOIIAAeH,
COOOpaxeHus
noaoous

[ToBTOpEHME:
10111
MHOT'OYTOJIbHUK
0B, (hOpMYJIBI
JUJIS IUIOIIAJEeH,
COOOpaKEeHHS
noaoous




28

29

[Inomanu
CEUYEHUI
MHOTOTPaHHHK
OB: IIOILAN
MMOBEPXHOCTEM,
paspe3aHus Ha
4acTu,
COOOpaxeHUs
moxooust
ITmommamun
CEUYCHMIT
MHOTOTPaHHHK
OB: TUTOLIAHN
MMOBEPXHOCTE,
paspe3aHus Ha
4acTH,
COOOpaxeHUS
noxoous

30

KoHntposbnas
pabora
"[ToBTOpeHwue:
MHOT'OTPaHHUK
U, CEYCHUS
MHOT'OTPaHHUK

OB

31

32

33

O06béM Tena.
O6wem
PSIMOYTOJIBHOT
0
napaJiesienurne
na

3amaun 00
yIBOCHUU Ky0a,
0 KBaJparype
Ky0a; o
TPHUCEKIINU
yria
Crepeomerpuue
CKHE 3a]1auH,
CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJTBHOT
0




34

napajuieyienumne
Ja
[Tpuxnagaeie
3aJa4u,
CBSI3aHHBIE C
BBIYHCIIEHHUEM
00BéMa
MPSIMOYTOJIBHOT
0
napajuieenumne
Ia

35

O0BEM mpsiMoit
MPU3MBI

36

Crepeomerpuue
CKHE 3a/1a4H,
CBSI3aHHBIE C
BBIYMCIICHHUEM
00BEMOB
MpSAMOit
MIPU3MBI

37

[Ipukianueie
3a/1a4u,
CBSA3aHHBIE C
00BEMOM
IpsAMON
IIPU3MBI

38

39

Brrancaenue
00BEMOB TeJI ¢
IIOMOIIILIO
ONPEACIEHHOTO
WHTETpasa.
O0BéM
HaAKJIOHHOM
MIPU3MBI

Brraucnenue
00BEMOB TEJI C
IIOMOIIILIO
OITPENIEIIEHHOTO
WHTEeTpaJa.
O0BéM

ImrupaMu bl

40

®opmyna




00BéMa
MTUPAMH/IBI.
OTHoleHue
00BEMOB
MUpaMuU/I C
00IIUM yTIIOM

41

42

43

44

dopmyia
00BéMa
MMUPaAMU/IBI.
OTtHomeHue
00BEMOB
MUpaMuU/I C
O0IIKM YTIIOM
Crepeomerpuue
CKHE 3a1a4H,
CBSI3aHHBIE C
00BEMaMHU
HaAKJIOHHOM
MIPU3MBI

Crepeomerpuue
CKHUE 3aJ]auH,
CBSI3aHHBIE C
o0BEMaMu
MTAPAMU/IBI

IIpukianaeie
3aJ1a4 1O TEME
"O0BEMBI TENT",
CBSI3aHHBIE C
00BEMOM
HaKJIOHHOM
MIPU3MBI

45

IIpukianaeie
3a/1a4u 110 TeMe
"O0BEMBI TENT",
CBSA3aHHBIE C
00BEMOM
MIUPaMM/IbI

46

[IpumeHeHne
00BEMOB.
Brranciaenue
pacCTOsTHUSA J10
IUIOCKOCTH




47

KoHnTponbHas
pabota "O0béM
MHOTOTpaHHHUKA

"

48

Hunmusapryeck
as
MMOBEPXHOCTb,
oOpa3yromue
HWIMHAPUYECK
oH
MOBEPXHOCTU

49

50

51

52

unusap.
[Ipssmoint
KpyroBou
HWIAHAP.
IInomanp
MOBEPXHOCTU
HUAJTUHIPA
Konunueckas
MOBEPXHOCTb,
oOpazymoiue
KOHHYECKOM
MMOBEPXHOCTH.
Konyc
CeueHue
KOHYyca
IUIOCKOCTBIO,
MapajuIeIbHON
IUIOCKOCTH
OCHOBaHHS

Yceu€HHblit
KOHYC.
N306paxenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

53

IImomans
OOKOBOI
MMOBEPXHOCTH U
TTOTHOM
MMOBEPXHOCTH
KOHYyCa




54

IImomane
OOKOBOI
MMOBEPXHOCTU U
MOJTHOH
MMOBEPXHOCTH
KOHYyca

55

56

Crepeomerpuue
CKHE 3a/1aud Ha
JI0Ka3aTeJIbCTBO
Y BBIUHCJICHHE,
MIOCTPOCHUEM
CEUYCHMI
HUAJTUHIPA,
KOHyca
Crepeomerpuue
CKHE 3aJ]aud Ha
JI0Ka3aTeNIbCTBO
Y BBIYHCIICHHE,
MMOCTPOCHUEM
CEUYEHUM
HUAJTUHIPA,
KOHYca

57

[Ipukianueie
3a/1a4H,
CBSA3aHHBIE C
LUAJUHAPOM

58

59

[Ipuxnagueie
3aJ1a49M,
CBSI3aHHEBIE C
HWIAHAPOM

Cdepa u map

60

61

[Iepeceuenue
cdepsl U mapa
C IIJIOCKOCTBIO.
Kacanne mapa
u cepsl
IUIOCKOCTBIO.
Bunun
n300pakeHue
mapa
IIepeceuenue
cdepsl U mapa




62

63

C TUIOCKOCTHIO.
Kacanue mapa
u cepsl
IJIOCKOCTBIO.
Bun u
n300pakeHUE
mapa
YpaBHeHue
cdepsl.
[Inomans
chepsl u eé
yacTeu
Cummerpus
cdepsl 1 mapa

64

65

Crepeomerpuue
CKHUE 3aJ]auu Ha
JI0Ka3aTeJIbCTBO
Y BBIYHUCIICHHE,
CBSI3aHHBIE CO
chepoii u
apom,
MIOCTPOCHUEM
HX CEYCHHI
IJIOCKOCTBIO

Crepeomerprue
CKHUe 3aJ]aud Ha
JI0Ka3aTeNIbCTBO
Y BBIYHCIICHHE,
CBSI3aHHBIE CO
chepoii u
1apom,
MIOCTPOECHUEM
HX CEYECHUI
MIJIOCKOCTBIO

66

[Tpuxnagaeie
3aJ1a4u,
CBSI3aHHBIE CO
cdepoit u
apom

67

[ToBTOpEHME:
OKPYXHOCTH Ha
IIJIOCKOCTH,




BBIYHCJICHUS B
OKPY>KHOCTH,
CTaHJIaPTHHIE
noxoous

68

Pazmuunsie
KOMOMHAINHU
TEJ BpaICHHUS
31
MHOT'OTPaHHHUK
OB

69

3amaum 1o TeMe
"Tenau
MTOBEPXHOCTH
BpaiieHus"

70

3amaum o TeMe
"Tenau
MTOBEPXHOCTH
BpaieHus"

71

72

KonTponbnas
pabora "Tena u
MOBEPXHOCTHU
BpaieHus"
O06Bém
WIAHAPA.
Teopema 06
o0BEMeE
MIPSIMOTO
WIAHAPA

73

Brruncnenne
00BEMOB TeJ C
MMOMOUIBIO
OITPENIEIIEHHOTO
HWHTETpaja.
O06BEéM KoHyCa

74

ITnomamu
OOKOBOM 1
TTIOTHOM
MMOBEPXHOCTHU
KOHYyca

75

CrepeomeTpuue
CKHE 33/1a4H,
CBA3aHHBIC C




BBIYHUCJIICHUEM
00BEMOB
LWINH]PA,
KOHYyca

76

IIpukinanueie
3aJ1a4M 110 TEME
"O0BEMBI U
IJI0LIAIN
MOBEPXHOCTEH

TEI

77

78

79

O0BeM mapa u
IaPOBOTO
CEeKTOpa.
Teopema 06
00BéMe 1mapa.
[Tmomans
cepsl.
CrepeomeTpuue
CKHE 3a]1a4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB 11apa,
IapOBOTO
CerMeHTa U
IapOBOTO
CEeKTOpa

IIpukianaeie
3a/1a4u 1o TeMe
"O0BEMBI TENT",
CBSA3aHHBIE C
00BEMOM T11apa
Y TUTOIIAJIBIO
cdepsl.
CooTHotieHus
MEXITY
MJIOIAISIMU
MOBEPXHOCTEN
1 00BEMaMu
MO00HBIX TEJ

ITogoOHbIe TEeNa
B
MIPOCTPAHCTBE.
N3meHeHue




80

81

o0bEMa Tpu
[10100MH.
Crepeomerpuue
CKHe€ 3aJa4H,
CBSI3aHHBIE C
BBIYMCIICHUEM
00BEMOB TeEJI U
ILIOIa e
MMOBEPXHOCTEN
KonTposnbnas
paborta
"[Tmomanu
MMOBEPXHOCTU U
00BEMBI
KpyIJibIX Ten"

JIBH)KEHMS
MPOCTPAHCTBA.
OTtoOpakeHusl.
JBro>xeHus u
PaBEHCTBO
¢uryp. O6mme
CBOMCTBA
IBWKECHUH

82

83

84

85

Bunaer
JIBHKEHHH:
MapasieabHbIA
IIEPEHOC,
LIEHTpaAJIbHAs
CUMMETPHUS,
3epKajbHas
CUMMETpPHUS,
MMOBOPOT
BOKPYT NPSIMOM

IIpeoOpazoBanu
s o100usl.
[Ipsimas n
chepa Diinepa
I'eomeTpuuecku
€ 3a71a4u Ha
MIPUMEHEHUE
JIBUKCHHSI

KonTponbHas




paborta
"BexTops! B
npocrpaHcrae”

86

87

O6o06maromee
nosTopenue 11
MOHATUH U
METOJIOB Kypca
reomeTpun 10—
11 knaccos,
cUcTeMaTH3aIu
s1 3HAHUM:
"[TapaienbHOC
Th TIPSIMBIX U
IUIOCKOCTEH B
npocrpaHcrae”

Oo6o61aromiee
noBtopenue 11
MMOHSTUH U
METOJIOB Kypca
reomeTpuu 10—
11 knaccos,
CUCTEeMaTH3alH
sl 3HAHUU:
"BexTops! B
npocTpaHcTae”

88

Oo6o0maromee
nosTopenue 11
TIOHATUH U
METOJIOB Kypca
reomeTpun 10—
11 kmaccos,
cUCTeMaTu3alu
sl 3HAHUU:
"BexTops! B
pocTpaHcTBe"

89

O6o0mmaromee
noBTopenue 11
MOHSTUH U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
CHCTEMaTH3allx
s1 BHAHUU:




"O0BeM

MHOTr'OrpaHHuKa

"

90

91

92

O6o06maromee
nosropenue 11
MOHATUN U
METOJIOB Kypca
reomeTpun 10—
11 knaccos,
CHCTEMAaTH3alN
s 3HAHUM:
"O0BeM
MHOTOTpaHHUKA

"

Oo6o61aromiee
noBtopenue 11
MOHATUH 1
METO/IOB Kypca
reomeTpuu 10—
11 knaccos,
CHCTEMAaTH3allH
s 3HAHUM:
"ITnomanu
MMOBEPXHOCTHU U
00BEMBI
KpyIJIbIX TEN"

O6ob6maromee
nosropenue 11
MOHATUH U
METOJ0B Kypca
reomeTpun 10—
11 ximaccos,
CHCTEMAaTH3allH
sI 3HAHUM:
"ITmomanu
MMOBEPXHOCTHU U
00BEMBI
KpYyIJbIX TeN"

93

Utorosas
KOHTPOJIbHASI
pabora

94

Urorosas
KOHTPOJIbHAs




95

96

paborta

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alx
s1 SHAHU K

Uctopus
pa3BUTHUsA
CTEPEOMETPUU
KaK HayKHu U e€
poJib B
pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

97

98

99

Hcropus
pa3BUTHUA
CTEPEOMETPUH
KaK HayKH U e€
poib B
pa3BUTUU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHS
CTEPEOMETPUH
KaK HayKU U e€
poJIb B
pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus
pa3BUTHS
CTEPEOMETPUU
KaK HayKHU U eé
poib B
pa3BUTUHU
COBpPEMEHHBIX
HMHXEHEPHBIX U




KOMIIBIOTEPHBIX
TEXHOJIOTUN

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

99
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