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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU IIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU Te€OMETPHYECKHUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
¢u3znyeckux 3aaau.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIOCOOHOCTEH OOy4arommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
cenn(PUUHBIX TEOMETPUH, U HEOOXOAMMBIX JUISl YCIIEITHOTO MPOo(hecCnoHATBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacipeHne MpeACTaBIeHUsI O TEOMETPUHU KaK 4aCTH MUPOBOHM KyIbTYphI U
¢dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpPa, 3HaHKUE MOHATUITHOIO armapara 1o pasaeiny
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

dbopMupOBaHrE YMEHUs paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHHOM
MHUpPE MHOTOTPAaHHWKH M Tejla BpalleHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TIOHUMAHHUS POJM AKCUOMATHUKH TIPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PEeUICHHs] CTEPEOMETPUUECKUX 3a/1a4 U 3a]1a4 C MPAKTUYECKUM COJCpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCsl, TO3HABATEILHON aKTHBHOCTH, MCCIICIOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYALMSIX W MPHU U3YYEHUU JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIBHBIMHU JIUHUSAMU y4eOHOTro Kypca «['eomerpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATUSAMMY», PEIEBAHTHBIMM I'€OMETPUM Ha YriayOJIEHHOM YpOBHE OOyudeHHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH MOHATHAMM M HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIsOIIEH yueOHoro mpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
[apajuiejibHble W CKpelmBaromuecss npsamMble. [Ipu3Haku CKpemmBarommnxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OcCHOBHBIE CBOMCTBa MapajlIeIbHOIO MPOEKTUpOBaHuUs. I300pakeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajuielenuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepIEHINKYJIIApax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXTPAaHHOIO yria. TeopeMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYIOJbHBIA  IAPAJUIEJENMUIIE] W  €r0  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBolicTBa péOGep M OOKOBBIX TI'paHel
MpaBUILHOW TUpaMubl. [IpaBuibHbIE MHOTOTPAHHUKHU: TpaBWIbHAA TpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHve o NpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTad3p,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOW TMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprss B MPOCTPAHCTBE. OJEMEHTbl CHUMMETPHHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielienunena, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpPUS NPaBUIBbHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, IJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHsI BEKTOpPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa 1O TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel Bektopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
MUWJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MUINHAP, ONMHMCaHHas okojio mwinHapa. Ilepeceuenune cdepsl u mapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpALLCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/IEH MMOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJyienbHO M TMEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu Hajx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3aj1ay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKCHUN: TapaulelbHBIA IEepPEeHoC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOLETyp TPaKTaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCTbIO YYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyKICHHUM, BOCIPUUMYUBOCTD
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHUTAHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM000pa30BaHUIO Ha MPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYAaCTHUIO B PELICHUU IPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAIPaBJIEHHOCTH;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM KyJIbTypbl, TOHHMAaHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLMATIBHON
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgad B 00JacTu
OKpYXalollel cpefpl, IUIAHUPOBAaHUE IOCTYNKOB W OLEHKH HMX BO3MOXHBIX
MOCJIEICTBUM JUIs1 OKPY KAIOLIEN Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHUS

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH ©  OOIIECTBEHHOM  MPaKTUKH, IOHUMaHUE
MaTEMaTUYECKOM HayKh Kak c@epbl YEIOBEUYECKOW JESITENIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYUMOCTH I PA3BUTHS LUBUIIM3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKM W MaTeMaTU4YeCKOM KyJIbTYpOM KaK CPEACTBOM IO3HAHUS MHpA,
TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO M HCCIEAOBATENbCKYIO JIEATEIBHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHS, KPUTEPUHN ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAONIOJACHHUSAX M YTBEPXKIACHUSAX, MpEaratb KPUTCPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTENHHO JI0KA3aTEIhCTBA MATEMATHYECCKUX YTBEPIKICHUH
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHHUSA, BHIOMpAaTh HauboJiee MOAXOMSIMHA ¢ yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEIFHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIIUIO PA3IUYHBIX BHUJOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB nu (bOpMYJII/IpOBaTB Cy)KIleHI/ISI B COOTBCTCTBUU C yCJ'IOBI/IHMI/I n
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOI TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB JIEATEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW pPabOTHI, pacrpeneisTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHUSAMH CTEPEOMETPUU TIPU
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEHW B IPOCTPAHCTRE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIbI MHOTOIPAHHHUKOB (TIpH3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpTOTOHAJIBHOE
NPOEKTHpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIOIHATH M300paXkeHUs puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIOHIAAU  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (MpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTb CHMMETPHH, LIEHTP, OChb M INIOCKOCTb CHMMETPUHU
uryper;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKMX OTHOLICHWH H
HaXO0XXJICHUE TECOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJbI
MIPU PEIICHUN MaTEMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH T[OJYYCHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyalld, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTU4yecKu  CcQOopMyIHpPOBAHHON
npoOeMbl, MOJAEIUPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE T'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTy (PyH1aMeHTa pa3BUTHUSI TEXHOJOTUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U chepruyeckord MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHSATUSMH, CBI3aHHBIMH C TEJIAMH BPAIECHUS: IIMIHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBEIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEN BpaIlcHUS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUSIMHU Tell
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTMCAaHHBIA OKOJIO cepbl, cepa, BIUCAaHHAS B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TeJl BpaIlCHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 1O TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TOHATHSIMU, CBSI3AHHBIMU C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpaIleHUS TIpH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus o100,
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MIPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl JJISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
IPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hOopME;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOH Buabl gesiteJibHOCTH. XapaKTEePUCTHKA BUIOB AeSITeJIbHOCTH.
HbIE
HaumenoBanue Komiec (undpos
Ne n/m pa3aesioB U TeM TBo ble)
MPOrpamMmbl o0pa3oBa
4acos
TeJbHbIe
pecypcesl
OnpenensaTh MIOCKOCTh Kak (PUTYpPY, B KOTOPOH BBIMTOTHACTCS TUIAHUMETPHSL.
Jenate npocTeiiiiye J0ruueckue BbIBOJIbI U3 AKCUOMATUKH MIJIOCKOCTH.
[TpuBOIUTE NpUMEpPHI PeaIbHBIX OOBEKTOB, HCATN3ALNENH KOTOPBIX SIBIISIFOTCS
aKCHOMBbI reoMeTpuu. M3yuaTs, NpUMEHATh NPUHLIUIIBI IOCTPOEHUS CEUEHUH.
Hcnonp30BatTh 1)1 NOCTPOEHUS CEYEHUN METO] CJIEJIOB, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH MI0CKOCTH. Pemars
CTEPEOMETPUYECKHUE 3a1aU: Ha ONIPEIECIICHUE BUJIA CEUEHUS U HAXOKIEHHUE €r0
BreicHEe B 23 Eubamore IUIOIAAN. AKTYalnu3upoBaTh (akThl U METOJIbI IUIAHUMETPHH, PEJICBAaHTHBIE
TeMe, MPOBOJIUTH aHAJIOTUU. Vcroap30BaTh NpyU pelIeHnH 3a/1ad CIAeAYIOLe
CTEPEOMETPHUIO ka [IOK
IIaHUMeTpuueckue paxkTsl U MeToabl: Teopemsl Darneca u o
IIPOMOPLIMOHANIBHBIX OTpe3Kax. AJITOPUTM JIEIIEHHs OTpe3Ka Ha N paBHbIX
yactell. Teopema Menenas. PaBHoOenpeHHBIN TpeyronbHUK. PaBHOCTOpOHHUI
TpeyroiabHUK. [IpsMoyronbHbIil TpeyroabHUK. CBONCTBO CpeiHEN TMHUU
TpeyrojapHuKa. CBOHCTBO OMCCEKTPHUCHI yTiia TpeyrojabHuka. CBOHCTBO MeuaH
TpeyroapHuKa. [Ipu3Haku monodust TpeyronbHUKOB. [lonyuaTs npencraBieHus
00 OCHOBHBIX 3Talax pa3BUTHUA F€OMETPHH KaK COCTaBHOM yacTu GpyHAaMeHTa
pa3BUTHS TEXHOJIOTUH
B3anmHuoe 5 bubnnore KnaccuduiupoBaTs B3aMMHOE paciooKEeHUE MPSMBIX B TPOCTPAHCTBE,
pacnosoXeHue ka [JOK WUTIOCTPUPYS PUCYHKaMU U NIPUBOJIS IPUMEPBI U3 PEAIbHOM JKHU3HH.



IPSIMBIX B
MIPOCTPAHCTBE

Jloka3pIBaTh TEOPEMY O CYLIECTBOBAHMM U €AMHCTBEHHOCTH apaljIeIbHON
MPSAMOM, MPOXOASAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JISKAIIICH Ha APYroi
MPSIMOM; JIEMMY O MIepeCceYeHUH MIOCKOCTU ABYMS MapalieIbHbIMU MPSMBIMH;
TEeopeMy O TPEX MapaieNbHbIX MPSAMBIX. JJ0Ka3bIBaTh MPU3HAK
CKPEIIHUBAIOIIUXCS MPAMBIX, TEOPEMY O CKPEUIUBAIOLINXCS MPSIMBIX.
Jloka3bpIBaTh TEOPEMY O PABEHCTBE YIJIOB C COHANPABICHHBIMU CTOPOHAMH.
OOBACHATH, YTO HA3BIBACTCS NAPAIIICTBHBIM M LIEHTPAIBHBIM ITPOSKTUPOBAHUEM
U KaK BBIIOJHACTCSA MPOSKTHPOBaHUE (PUTYp HA IUIOCKOCTh. JloKa3bIBaTh
CBOICTBA MapaUIEIBLHOTO MPOESKTHPOBaHUs. M300pakaTh B mapauieaIbHOR
IIPOEKIIMU pa3Hble reoMeTpuueckue Gurypsl. Pemars ctepeomerpuieckue
3aJla4uM Ha J0Ka3aTelIbCTBO U UCCIIEeI0OBaHUE, CBSI3aHHBIE C PACIIONIOKEHUEM
NPsIMBIX B pocTpaHCTBe [IpoBOIUTE JOKa3aTeNbHBIE PACCYKICHUS TPH
pEIIeHNU TEOMETPUUYECKUX 3a/1a4, CBSI3aHHBIX CO B3aMMHBIM PaCIOJIOKEHUEM
HNpsIMBIX B pocTpaHcTBe. CpaBHUBATH, AaHATTM3UPOBAThH U OILICHUBATh
YTBEPKACHUS C LIENIbIO BBISABICHUS JIOTHUECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. MoenupoBaTh peajibHbIE CUTYAIlUH, CBSI3AHHBIE CO B3AMMHBIM
pacroaoKeHUeM MPSAMBIX B IPOCTPAHCTBE, Ha si3bIke reomeTpun. MccnenoBaTh
MIOCTPOEHHBIE MOJIENIN C HCTIOIb30BAaHHUEM F€OMETPHUUECKUX OHITUN U TEOPEM,
anmapara anreopsl, uppoBeIX pecypcoB. [lomyuats mpencraBieHue o
LEHTPaJIbHOM POEKTUPOBAHUHU U 00 UCTOPUU pabOT 10 TEOPUH MEPCIIEKTUBBI

ITapaieapHOCTD
IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

Bubnuore
ka [JOK

KnaccugunupoBaTe B3aMMHOE paciooKeHUe MPSIMOI U MJIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJS COOTBETCTBYIOILIUE IPUMEPHI U3 PEATTbHOM KU3HU.
@opMyJIMPOBATH ONPENEICHNE NAPALIEIBHBIX MTPAIMOM U INIOCKOCTH.
Jloka3pIBaTh NPU3HAK O MAPAJIIEIBHOCTH MPSMOM U MJIOCKOCTH; CBOWCTBA
NapaJuIeIbHOCTH MIPSIMON M TUIOCKOCTH. Pemarts crepeomeTpudeckue 3agaun
BBIUMCJIEHUS U JOKA3aTeNIbCTBO, CBS3aHHBIE C APaUIEIbHOCTBIO MPSAMBIX U
IUIOCKOCTEN B MPOCTpaHCTBE. PemaTs npakTuyecKue 3a1auu Ha IOCTPOEHHUE
CEYEeHHUH Ha YyepTexkax TeTpajdapa U napauenenunena. Pemars
CTEPEOMETPUYECKHE 3a/1a4H, CBSI3aHHBIE C IIOCTPOCHUEM CEUYEHHM INTIOCKOCTBIO.
[TpoBOAUTD TOTHYECKN KOPPEKTHBIE T0KAa3aTEeIbHbIE PACCYKIECHUS TPU




PECIICHUN T'COMCTPUUCCKHUX 3a/la4 CBA3AHHBIX C MMApaJUICIIbHOCTBIO IUIOCKOCTEH.
CpaBHI/IBaTB M aHAJIM3UPOBATh PCAJIbHBIC CUTyallil, CBA3aHHBIC C
napaajaCJIbHOCTBIO pr[MOﬁ " IIJIOCKOCTH B ITPOCTPAHCTBE; MOACIUPOBATH
pE€aIbHbIC CUTYalluH, CBA3AaHHBIC C MTApalJICJIbHOCTBIO HpHMOﬁ " IIJIOCKOCTHU B
IMPOCTPAHCTBE, HA A3BIKE I'COMETPUU

AKTyanu3upoBaTh (PaKThl U METO/IbI IJITAHUMETPUH, PEIICBAaHTHBIE TEME,
IIPOBOAMTH aHaNOruu. GopMyIupOBaTh ONPEACICHUS: IEPIECHIUKYIIAPHBIX
IPSIMBIX B IPOCTPAHCTBE; OIIPENEICHUE IPSIMON, IIEPIIEHIUKYIIIPHON K
IUIOCKOCTH. [loKa3bIBaTh: JIEMMY O MEPIEHANKYISIPHOCTH IBYX NapaJljIeJIbHbBIX
IPSIMBIX K TPETHEN MPSAMOM; TEOPEMBI O CBA3M MEKIY [1apAJUIEIbHOCTBIO
IPSAMBIX U UX NEPIEHIUKYISIPHOCTBIO K INIOCKOCTH. JlOKa3bIBaTh: TEOPEMY,
BBIPAKAIOIIYIO MPU3HAK MIEPIEHIUKYISIPHOCTHU IIPSAMOM U TUIOCKOCTH; TEOPEMY O
CYyILLIECTBOBAaHUU U €AMHCTBEHHOCTH MPAMOU, IIPOXOASIIEH Yepe3 JaHHYI0 TOUKY
Y TIEPIIEHIUKYJIIPHON K JaHHOU Iu1ocKocTH. M300paxaTs B3aUMHO
NEPIEHIUKYIIAPHBIE IPSIMYIO U INIOCKOCTh. DOpMYyJINpOBAaTh CBOMCTBO
NEPIEHUKYJIApa 10 OTHOIICHHUIO K IockocTu. IlonyyaTts npeacrasienue o

Ilepnienqukymsp N
3HaYeHUH MEePIEHAUKYISIpa I IpyTux obnactel Hayku ((u3HKa, SHEPTeTHKaA,
HOCTb MPSIMBIX U Bbubnuore 2
. 25 Ja3epHbIE TEXHOJIOTUH ), B PEAIbHOM JKU3HH (TEXHUKA, OKPYKAIOIIast
TJIOCKOCTEN B ka [JOK N .
oOcraHoBKa). [loka3bIBaTh YTBEPKICHUS, CBSI3aHHBIE C TPOEKIIMEH MPIMOi Ha
MIPOCTPAHCTBE

IIJIOCKOCTh, HEMIEPIIEHIUKYIISAPHYIO K 9TOU NpsAMOM. J[0OKa3bIBaTh TEOPEMY O TPEX
NEePIEeHIUKYIIApax U TeopeMy 0OpaTHYIO TeopeMe O TPEX MEePIEeHIUKYIsApax.
[TonyuaTts npeacTaBieHre 00 OPTOrOHATILHOM MPOEKTHUPOBaHUU. [loKa3bIBaTh
TEOpEMY O MPOEKIIMU TOYKH Ha MpsMYI0. PemaTe ctepeoMeTpuyeckue 3a1aun,
CBSI3aHHBIE C NIEPIEHIUKYIAPHOCTBIO IIPSIMOM U IUIOCKOCTH. Pemmars
IIPUKJIAHBIC 3a/1a4U, CBA3aHHBIE C HAXO0XKACHUEM IT'€OMETPUYECKUX BEIUYMH.
Pemate crepeoMeTpuyecKkue 3a1a4u, CBSI3aHHbIE C IPUMEHEHUEM TEOPEMBI O
TPEX MEPIIECHIUKYISIPaX, HAX0KIEHUEM PACCTOSHUM, IIOCTPOCHUEM IIPOEKIIUH.
CpaBHUBATh U aHAJIM3UPOBATH YTBEPKIACHHUS C LIEIbIO BBISIBICHUS JOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PacCyKICHUN. AHATU3UPOBATh U MOJIETUPOBATh
Ha S13bIKE T€OMETPHUH PEATBHBIE CUTYAllUH, CBSI3aHHBIE C MEPIICHIUKYISIPHOCTHIO




HpSIMOfI H IJIOCKOCTH; UCCIICAO0BATH IIOCTPOCHHBIC MOACIIN, B TOM YUCJIC U C
HCII0JIB30BAHHUEM alliapara anre6pbl

Vel u
paccrostHus

MHororpaHHuKu
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bubmnore
ka [JOK

Bbubmanore
ka [IOK

AKTyanu3upoBaTth (aKThl © METO/IbI INITAHUMETPUH, PEIICBAaHTHBIE TEME,
IIPOBOJUTH aHAIOTUU. POPMYIMPOBATH ONIPEACIICHUE IBYTPAHHOIO YIJIa.
Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX JIMHEHWHBIX YIJIOB JABYTPAHHOIO yIJia.
KrnaccudunupoBaTs ABYTpaHHbIC YTIIbI B 3aBHCUMOCTH OT UX T'PaIyCHON MEpHI.
@opMyIHpOBATh ONPENEIECHUE B3aUMHO NEPIEHAUKYIISPHBIX IJIOCKOCTEH.
Jloka3bIBaTh TEOPEMY O IPU3HAKE NEPIEHIUKYISIPHOCTH IBYX IUIOCKOCTEH.
dopmynupoBaTh CIEACTBUE (M3 MPU3HAKA) O MEPIECHIUKYISIPHOCTH TUIOCKOCTH,
KOTOpasi NEPIEeHIUKYISIpPHA IPSIMOI, 10 KOTOPOH NEPECEKAIOTCS IBE MIIOCKOCTH,
3TU IUTOCKOCTSM. JlOKa3bIBaTh YTBEPKICHHS O €r0 CBOMCTBAX; TEOPEMY U
CJIEICTBHE U3 HEE O IMAarOHAJISIX MIPSAMOYTOJIBHOIO Mapasuienenumena. Pemars
CTEPEOMETPUUECKHUE 3aa4H, CBA3aHHBIE C MEPIICHANKYISPHOCTD MPAMbBIX U
TUIOCKOCTEH, UCITOJIB3Ys TUTAaHUMETpUIecKue (GakTel U MeToabl. [IpoBoanUTH
JIOTUYECKH KOPPEKTHBIE JOKA3aTEIbHbIE PACCYKACHUS IPU PELICHUN
r€OMETPUYECKUX 3a/1a4, CBA3aHHBIX C NEPIEHIUKYISIPHOCTHIO MIIIOCKOCTEM.
AHanM3UpoOBaTh U MOJEIMPOBATH HA A3BIKE TEOMETPUU PEAIbHBIE CUTYALIHH,
CBSI3aHHBIE C NEPIEHANKYJISIPHOCTBIO NPSIMBIX U IUIOCKOCTEN. MccenoBars
MOCTPOCHHBIE MOJIENH, B TOM YHCIIE M C UCTIOJIb30BaHUEM arrapaTa anreopsl.
Pemars nmpukiiagHbie 3aa4M, CBA3aHHBIE C HAXOXKJIEHUEM T€OMETPHUYECKUX
BEJIMYUH

PaboTath ¢ yueOHMKOM: 3a71aBaTh BONPOCHI, A€IaTh 3aME€UaHUsl, KOMMEHTAPHH.
AHanM3MpoBaTh pEIICHUE 3a1a4u. PrcoBaTh BBIMYKIIbIE MHOTOTPAaHHUKH C
3aJJaHHBIMH CBOMCTBAaMH; BOCCTaHABJIMBAThH OOIIMI BT BBIITYKJIOTO
MHOTOTpaHHHKA M0 ABYM €ro npoekuusm. Jloka3plBaTh CBOMCTBA BBHITYKIOTO
MHOT'OIpaHHHUKA. PHCOBATh BBINTYKJIbIE MHOTOTPAHHUKH C Pa3HOW SMIIEPOBOM
XapaKTepUCTHKOM; HcCe10BaTh BO3MOKHOCTH MOJIY4E€HUS pe3yJbTaTa pu
BapbUPOBAaHUU JIaHHBIX. J|0Ka3bIBaTh CBOMCTBA MPaBHJIBHBIX MHOTOIPAaHHUKOB.
IInannpoBaTh MOCTPOEHUE NPABUIIBHBIX MHOIOI'PAaHHUKOB Ha MIOBEPXHOCTSX



JIPYruX MPaBUWIbHBIX MHOTOTPaHHUKOB

Bexkrops! B
IIPOCTPAHCTBE

bubmmore

12
ka [IOK

AKTyanu3upoBaTh (aKThl U METO/IbI INTAHUMETPUH, PEJICBAaHTHBIE TEME,
IIPOBOAMTH aHaNOruu. OnepupoBaTh MOHATUSAMU: BEKTOP Ha INIOCKOCTU U B
IPOCTPAHCTBE; KOMILIaHAPHBIE BEKTOPHI. [IpuBOANTE ipuMeEphI pru3nyecKux
BEKTOPHBIX BeJIMYMH. OCBanBaTh NPAaBUJIA BHIOJIHEHUS JEHCTBUI CI0KEHUS U
BbIUMTAHUS BEKTOPOB, YMHO)KEHHS BEKTOpa Ha 4uciio. Jloka3piBaTh IPU3HAK
KOMIUTAHAPHOCTHU TPEX BEKTOPOB. J[0Ka3bIBaTh TEOPEMY O Pa3I0KEHHUH JIF0O0T0
BEKTOpA IO TPEM JaHHBIM HEKOMILJIAHAPHBIM BEKTOPaM

[ToBTOpEHHE,
00006mIeHNE U
CHUCTEeMaTU3alUs
3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

bubmnore
ka [JOK

102

Pemartpb crepeoMeTpruueckre 3ajaui Ha J0Ka3aTeIbCTBO MATEMaTUYECKUX
OTHOLIEHU, HAX0K/IEHUE T€OMETPUUECKUX BEJUUMH (JJIMH, YTJIOB, IJIOLIAAEH,
00BbEMOB). Mcnonp30BaTh NpU PELIEHUU CTEPEOMETPUUECKUX 3a1a4
IaHUMeTpuueckre GakTol U MeToAbl. [[pOBOIUTE IOrMYECKU KOPPEKTHBIE
JI0Ka3aTeNbHbIE PACCYKICHUS MPU PELUICHUH CTEPEOMETPUUECKUX U
IJIaHUMETpUYeCcKuX 3a1a4. CpaBHUBATh U aHAJIU3UPOBATh PEAJIbHBIE CUTYALIUU
U BBISIBJIATH BOBMOKHOCTh €€ MOJENTUPOBAHNUS Ha SI3bIKE T€OMETPHUU.
MonenrpoBaTh pealbHYIO CUTYalLlMIO Ha S3bIKE TEOMETPUN U UCCIIEA0BATh
IIOCTPOEHHBIE MOJIENIM, B TOM YHCJIE U C UCIIOJIb30BaHUEM arrapaTa anreOpsl.
Hcnonp30BaTh KOMIOBIOTEPHBIE IPOTPaMMBbl IIPU pelieHnu 3a1ad. [lomyyats
MPECTaBICHUE O TEOMETPHUH KAK O Pa3BUBAIOIIEHCS HAYKE, UCCIAEAYIOLIEH
OKPY’KaIOIIMKA MUp, CBSI3aHHOH ¢ pealbHbIMH 00BEKTaMU, IOMOTAlOIEH peluTh
pEalIbHbIE JKU3HEHHBIE CUTYAllUH O POJIM CTEPEOMETPUU B Pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U KOMITBIOTEPHBIX TeXHOJoruil. CpaBHUBATh U
AQHAJIN3UPOBATH YTBEP)KJEHUS C LIEIIBIO BBISBICHMS JJIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX paccykaeHuil. MccnenoBaTs NOCTPOEHHBIE MOAEIH.
Hcnonb3oBath 1 pOBbIE pECYPCHI



11 KJIACC

Buapl nesiTeJIbHOCTH. XapaKTePUCTUKA BUIOB 1esSITeJILHOCTH.

JeKTpo
HHbIE
Ne HaumenoBanue Kommec (undpos
n/ pa3esioB U TeM TBo bie)
n NPOrpaMMblI o0pa3zoB
4acoB
aTeJIbHbI
e
pecypchbl
AKTyanu3upoBaTh (DakThl U METO/IbI IJITAHUMETPUH, PEJICBAaHTHBIE TEME, IIPOBOJUTH
aHaJIOTUH. CBOI{I/ITI) ZIGI>'ICTBI/I$I C BCKTOpaMHU K aHaJIOTHYHBIM I[GflCTBI/I?IM C Ux
KOOpJAnHaTaMH. Bcmmomauts OpeaACICHUC CKATIPHOI'O YMHOXCHUSA U €TI0 CBOMCTBA.
Breraucnars ¢ IMOMOIIBIO CKAJIAPHOI'0O YMHOXCHUA AJIMHBI BEKTOPOB, YIJIbI MCKAY HUMH,
YCTaHaBJIMBATh NCPHCHANKYIIIPHOCTE BEKTOPOB. BI)IBOI[I/ITB YpaBHCHHE INIOCKOCTHU U
Ananutuyeckas 15 bubmuor = dopmyny paccTosHUS OT TOUKH JI0 IUIOCKOCTH. Pemarte 3a1aun, coueTtas KOOpAUHATHBIN U
reoMeTpust exa [IOK  BekTopHbIi MeTobI. [IpOBOIUTH TOTHUECKH KOPPEKTHBIE JOKA3aTEIbHbIE PACCYXACHUS IPU
pelIeHNH TeOMETPUUECKUX 3a]au Ha IPUMEHEHHE BEKTOPHOKOOPANHATHOTO METO/1a
AHanu3upoBaTh U MOJICIMPOBATh Ha SI3bIKE TEOMETPUU peallbHble CUTYalluH, CBA3aHHBIE
BEKTOpaMH U KOOpAnHaTaMu. Mccie0BaTh MOCTPOCHHBIE MOJIEITH, B TOM YHCIIE U C
WCTIOJIH30BaHUEM allapata anreopsl. Mcrmonbp30BaTh KOMITBIOTEPHBIE TPOTPAMMBEI.
3HAKOMHUTLCA C I/ICTOpI/IGI\/'I Pa3BUTHA MAaTCMAaTHUKU
Crpouts ceuenus. Pemares crepeoMeTpuueckre 3a1a41 Ha JI0Ka3aTebCTBO
[ToBTOpEHMeE, MaTeMaTHYeCKUX OTHOIIEHUH, HaX0KIeHHE TeOMETPUYECKUX BEJIMYMH (JUTUH, YTJIOB,
000011eHNe U 15 bubnuor = mnomazaeit, 00bEMoB). Micrionb30BaTh IpH pelIeHUH CTEPEOMETPHUUECKHX 3a1a4
CUCTEMAaTHU3aLus exka [IOK = mmanumerpuyeckue GpakTel 1 MeTOABL. [IpOBOIUTH TOTHUECKH KOPPEKTHBIE JOKA3aTEeIbHbIE
3HAaHUH PaACCYXXKIACHUA IIPU PCIICHHUUN CTEPCOMETPHUICCKUX 3aaad. CpaBHI/IBaTI) " aHaJIU3UPOBATh

PEAIBHBIC CUTYalX U BBIABJIATH BO3MOXXHOCTDH eé MOICIIMPOBAHUS HA A3BIKE TCOMETPUU.




MopenupoBaTh peajibHYI0 CUTYaAIIUIO Ha SI3bIKE TEOMETPUHU U UCCIIEI0BATh MIOCTPOCHHBIE
MOJIETIH, B TOM YHMCJIE U C UCTOJIb30BaHUEM arnapara ainreopsl. Mcnonbp3oBaTh
KOMITBbIOTEPHBIE IPOrPAMMBI [IPH PEIICHUHU 33124

O0BéM

MHOI'OrpaHHHUKa
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CB000IHO OnIEpUPOBATH MOHATUSAMH: 00BEM Tea, 00BEM IPSIMOYTOIBHOTO
napaenenunena. PopMynupoBaTh OCHOBHBIE CBOMCTBAa 00bEMOB. Jl0Ka3bIBaTh TEOpEMY 00
00bEMe MPAMOYTOJILHOTO Napajliesenumena, CleAcTBIs u3 He€. Pa3pe3aTs MHOTOrpaHHUKH,
IIEepEKIabIBaTh YacTH. Pemars crepeoMeTpuYecKHe 3a1a41, CBA3aHHbIE C BBIYMCICHUEM
00bEMa IPSAMOYTOJIBHOTO Napajuienenunena, npusmMsl. CpaBHUBaTh U aHAJIU3UPOBATD
YTBEPXKACHHUS C LIENbIO BBIABICHUS JIOTHUECKN KOPPEKTHBIX U HEKOPPEKTHBIX PACCYXKACHUM.
AHanu3upoBaTh U MOJEINPOBATH HA S3bIKE TEOMETPUN PEATIBHBIE CUTYALlUU, CBA3AHHBIE C
00BEMOM MIPSIMOYTOJIBHOTO NapaJuleenuneia, Npu3Msl, nupamusl. Mcenenosars
MOCTPOSHHBIE MOJIEIIH, B TOM YHUCIIE U C MCIIOJIb30BAaHUEM armapara areopsl. BeIBOTUTH
OCHOBHYIO HHTETPAIbHYIO (POPMYITY [T BEIYUCIEHUS 00bEMOB Tell. JJOKa3bIBaTh TEOPEMY
00 00bEéMe HAKJIOHHOM MTPU3MBI Ha IPUMEPE TPEYTOIBHON MPU3MBI U TS TPOU3BOJILHON
npu3Mmsbl. Jloka3siBaTh TeopeMy: 00 00bEMe nupaMusl, GopMyIupoBaTh CIEICTBUS U3 HEe:
00BEM yceu€HHOM nupaMuibl. BeIBoIUTE hopMyiy 11l BBIYUCIEHUST 00BEMOB YCEUEHHOM
MIAPAMMIBI

Tena BpaieHus

24

bubauor
eka [{JOK

CB000IHO onepHUpOBaTh MOHATUAMU: IUJIUHAPUYECKasi IOBEPXHOCTh, IUIUHAP. M3yyaTs
CHOCOOBI MOTYYEHUS [IIMHAPUIECKON MOBEPXHOCTH, IMIINHApA. M300paxkars LUIMHAD U
€ro Ce4YeHUs IIOCKOCThI0. CBOOOHO ONEpUPOBAThH MOHATHIMU: KOHUYECKast TOBEPXHOCTb,
KOHYC, yceu€HHbIN KoHyc. M3yyaTh criocoObl MojydeHnss KOHMUECKOW MOBEPXHOCTH,
KoHyca. M300pakaTh KOHYC U €ro CeUYeHUs IMIIOCKOCThIO, MPOXOASIIEH uepe3 och, 1
IUIOCKOCTBIO, MEPIEHIUKYISPHON K OCH. BBIBOAUTE (hOpMYIIbI 1151 BBIYMCIIEHUS OOKOBON U
IIOJIHOY ITOBEPXHOCTEN Tel BpalleHus. Pemars crepeomeTpudecKkue 3a1auu, CBA3aHHbIE C
TeJaMU BpallleHUs, HaX0K/IEHHUEM IUIOIIa I OOKOBOM U MOJIHOM MOBEPXHOCTH, IOCTPOECHUEM
cedeHuil. Mcnonp3oBaTh Npu pelieHNH 3a/1a4 MIIaHUMETpUuYecKue GakThl U METOIBI.
CpaBHMBATh ¥ aHAIU3UPOBATh YTBEPKIAECHUS C LIEIbIO BBISBICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX pacCyXJeHUN. AHATU3UPOBATh U MOJIEIMPOBATh Ha S3bIKE FEOMETPUH
peanbHbIE CUTYallUU, CBA3aHHBIE C KOHYCOM U HUIMHAPOM. MccnenoBars ocTpoeHHbIE




MOJIENIM, B TOM YHCJIE U C HCIIOJIb30BAaHUEM armapara alreOpbl AKTyalu3upoBaTh (PaKThl U
METO/bl INIAHUMETPUH, PEJIEBAaHTHBIE TEME, IPOBOIUTH aHanoruu. CBoOOHO ONepUpoBaTh
HNOHATUAMMU: cepa u 1wap, HeHTp, paguyc, tuamerp chepsl u mapa. VccienoBats B3auMHOE
pacriosioskeHue cepbl U m1ockoctd. GopMynupoBaTh ONpeesIeHUE KacaTeIbHON
IUIOCKOCTH K cepe. Jloka3bIBaTh TEOPEMbI O CBOMCTBE U IIPU3HAKE KAacaTeIbHON IIIOCKOCTH.
BriBoguTts hopMyny 11t BEIMUCICHHS TUI0MIAIH chepsl uepes paguyc cdepsl. Pemarts
CTEPEOMETPUUECKHE 3a1a4t, CBSI3aHHBIE CO c(epoil U apoM, HaXOKAECHHEM IIJIOMAAN
cdepsl U e€ yacTeil, MoOCTpOSHHEM CeueHH cepbl U mapa AHAIU3UPOBATH M MOJICIIUPOBAThH
Ha SI3bIKE TEOMETPHH PeaibHbIE CUTYAIlUH, CBS3aHHBIC C apoM U cepoid. PemaTs mpocTsie
3aJauu, B KOTOPBIX (PUTYpHUPYIOT KOMOMHAIIMY TEJl BPAIIEHUS © MHOTOTPaHHUKOB.
Vcnonb30BaTh Npu peIIeHUH 3a/1a4, CBI3aHHBIX cO c(epoil U mapoM, JIaHUMETPpUIEeCKHe
(bakThl U MeTOJIbl. PemaTh cTrepeoMeTpuyecKre 3a1auu, CBSI3aHHbIE C TeJIaMU BpallCHUS,
MIOCTPOCHUEM CEUSHHH TeJl BPalleHUs, C KOMOMHAIMSMHU TeJl BPALEHNUs: 1 MHOTOTPAaHHUKOB.
[IpoBOIUTH JTOTMUECKU KOPPEKTHBIE J0KA3aTEIIbHbIE PACCYXKIECHUS NPHU PEIICHUH
reOMETPUUYECKUX 3a/ay, CBI3aHHBIX C NEPIEHANKYISIPHOCTHIO IIIOCKOCTEN. AHAIU3UPOBAThH
1 MOJIEIMPOBATh Ha A3BIKE FEOMETPUU PEATIbHBIE CUTYAllUH, CBA3aHHBIE C
MHOTOrpaHHuKamu. VccnenoBars NOCTPOCHHbBIE MOJENH, B TOM YHUCIIE U C HCIOJIb30BaHUEM
anmnapara anreOpbl

ITnomamu
TIOBEPXHOCTHU H
00BEMBI KPYTJIBIX
TeI

bubauor
eka [{JOK

CB000/1HO onepupoBaTh MOHATUAMU: 00BEM Tea, IUIOIAAb MoBepXHOCTU. DOopMyIHpPOBATH
OCHOBHBIE CBOMCTBAa 00HEMOB. Jl0Ka3bIBaTh TeOpeMbl: 00 00bEME HIIIMHIpa; 00 00bEME
KoHyca. BeiBonuTh (hopMyIibl 1715 BRIUUCIIEHNs 00bEMa yced€HHOro KoHyca. Mcecnenosars
MOCTPOEHHBIE MOJIEIH, B TOM YHMCIIE M C UCTIOJIb30BaHUEM amnmapaTa anreOpsl. 3HaTh
BO3MOXHOCTH pCIICHUSA 3a/la4 HAa ITOCTPOCHUE HUPKYIIEM U J'[I/IHGI‘/’IKOI\/'I, O KJIACCUYECKUX
Hepa3pemuMbIxX 3a1ayax. CBOOOAHO ONepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, IIApOBOH
CJIOM, IIapOBO CEKTOp, OCHOBAHHUE U BHICOTA CETMEHTA, OCHOBAHUE U BBICOTA LIIAPOBOTO
ciost. BeIBOIUTH (hopMyIIbl 4711 HAXOKACHUS 00bEMOB IIIAPOBOI'0 CETMEHTA, IApPOBOT0
CeKTopa, Iomaau cdepsl. JlokazpBath TeopeMmy 06 00bEme 1apa. Pemars
CTepeOMETPUIECKUE 3a/1a4H, CBA3aHHBIE C 00BEMOM IIIapa, MapoBOTO CETMEHTA, IIAPOBOTO
CEeKTOpa, TUIomaabio chepbl. CpaBHUBATH U aHATH3UPOBATH YTBEPIKACHUS C LIETHIO
BBISIBJICHHSI JIOTHYECKH KOPPEKTHBIX M HEKOPPEKTHBIX PACCYXKACHUN. AHAIN3UPOBATh U




MO/JICIIMPOBATh Ha S3bIKE TEOMETPUH pealibHbIe CUTYAllUH, CBSI3aHHbBIE ¢ 00BEMOM M1apa,
LIAPOBOT'0 CErMEHTA, IIApOBOI'0 CErMEHTA, MJIoLIa b0 cepbl. CBOOOIHO OneprpoBaTh
MOHATUEM: 110I00HBIE TeJa B IPOCTPAHCTBE. BBIUUCIIATE 00BEMBI TEII C TOMOIIBIO
OIIpeAEIEHHOr0 HHTErpana. Pemars crepeoMeTpuyecKue 3aauu, CBA3aHHBIE C
COOTHOILEHUSAMH MEXy IUIOIIAAsIMU TOBEpXHOCTEH U 00BEMaMU MOAOOHBIX TEJI.
[IpoBOAMTH JIOTMYECKU KOPPEKTHBIE JOKA3ATEIbHBIE PACCYKACHUS IIPU PELLIECHUN
reOMETPUUYECKUX 3a/a4, CBI3aHHBIX C BBIYUCIEHUEM O0BEMOB TEN € TOMOLIBIO
ONPEEeIEHHOT0 UHTETPpasa, HAX0XKACHUEM COOTHOILICHHS MEXK Y IUIOLIAAsIMU ITIOBEPXHOCTEN
1 00bEMaMH MMOTOOHBIX TeJl. AHAIM3UPOBATH U MOJICIMPOBATH HA S3BIKE TE€OMETPUHU
peayibHbIE CUTYyallUH, CBA3aHHbIE C 00bEMAaMU U TIOBEPXHOCTSIMU TeJl, Ha JOKA3aTEIbCTBO U
Ha HaXxOXKJIEHUE T€OMETPUYECKUX BEIUYNH

bubauor
exa [JOK

o

JIBrkeHus

[IpumensAThs npaBuiia BHINOJHEHHS AEMCTBUI CIOKEHUS U BBIYUTAHUS BEKTOPOB,
YMHOXEHHS BEKTOpA Ha YKUCJIO MPU PElICHUH 3a1a4. HaxoauTh KOOpAMHATEI BEKTOpA B
JTAaHHOM 0a3uce U CTPOUTH BEKTOP IO €ro KoopaAnHaTaM. BCIOMHUTH oripesiesieHne
CKQJIIPHOTO YMHOKEHHUS U €ro CBOMCTBA. BBIUUCIATH € MOMOILBIO CKAJIIPHOTO YMHOXKEHUS
JUIMHBI BEKTOPOB, YIJIbl M€Ky HUIMH, YCTAHABIMBATh NEPIIEHAUKYISIPHOCTh BEKTOPOB.
AHanM3UpOBATh U MOJEIUPOBATH HA S3BIKE TEOMETPUU PEATIbHBIE CUTYallUH, CBSI3aHHBIE C
(u3MYeCKUMHU BEKTOPHBIMU BeIMYMHAMU. VICIIONIb30BaTh MPH PEIICHUH 3a/1a4, CBI3aHHBIX C
BEKTOpPaMH B MMPOCTPAHCTBE, IIIaHUMETpUUeckre (PakThl U MeTobl. CBOOOIHO OMIEpUpPOBATH
TIOHSATUSAMH: OTOOpa)KEHUE MTPOCTPAHCTBA HA ce0s1, IBMKEHUE TPOCTPAHCTBA; IEHTPaIbHAas,
OCeBas ¥ 3epKaJIbHasi CAMMETPHH, MapajlIebHbBIN IEPEHOC; PaBEHCTBO U 10100ue Guryp.
Jloka3pIBaTh YTBEPKACHUSA O TOM, YTO LIEHTPaJIbHAsA, OCEBAS U 3€pKajIbHAsI CAMMETPHH,
MapajuieIbHbIN IEPEHOC SBISIOTCS ABUKEHUSIMU. BBITIONMHATE TpeoOpa3zoBaHus MOg00us.
OnepupoBath NOHATUAMU: TpsMas U cdepa Diinepa. Permats reoMeTpruueckue 3a1auu ¢
HCIOJIb30BAHUEM JBHKEHUN. VICOIb30BaTh NpH PELICHUH 3a/1a4 JBUKEHUS IPOCTPAHCTBA
M UX CBOMCTBA

IToBTOpEHME,

buo
000011IeHE N 17 HOIHOT

eka [JOK
cHUCTeMaTH3aIus

Pemate crepeomerprueckue 3aaun Ha TOKAa3aTEIbCTBO MATEMATHUECKUX OTHOIICHHH,
Hax0’KJICHUE TEOMETPUUYECKUX BEJIMYUH (JIJTMH, YTJIOB, IJIomaaei, o0béMoB). Mcnonb3oBaTh
MIPH PEIICHUN CTEPEOMETPUIECKUX 3a/1ad IMIIaHuMeTpudeckue GpakTel U MeTo bl [IpoBOAUTE
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JIOTHYECKH KOPPEKTHBIE JOKA3aTEIbHbIEC PACCYKAECHUS IIPH PELICHUU CTEPEOMETPUUYECKUX U
IJIJAaHUMETPUYECKUX 3a7a4. CpaBHUBATh U aHAJIU3UPOBATh PEAIbHBIE CUTYALIMHU U BBISIBIISTh
BO3MOKHOCTb €€ MOJIEJIMPOBAHUS Ha S3bIKE reoMeTprr. MOoaenpoBaTh peabHYO
CUTYALIMIO Ha S3bIKE T€OMETPUH U HCCIIE0BATh NOCTPOECHHBIE MOJIENH, B TOM YHUCJIIE U C
HCIOJIb30BaHUEM ammnapata anreOpsl. Mcnoias30BaTh KOMIBIOTEPHBIE TPOTPAMMBbI IIPU
peuienuu 3ana4d. [lonydars npeacraBiaeHue 0 rEOMETPUM KaK O pa3BUBAIOLICICS HayKe,
HCCIICYIONICH OKPYKAIOIINI MUP, CBSI3aHHOU C pealbHBIMU 00BEKTAMH, ITOMOTAIOIIEH
PEIIUTL PCAIbHBIC ) KU3HCHHBIC CUTYAallUN O POJIK CTCPCOMCTPHU B PA3BUTHU COBPCMCHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Maremaruka: ['eomeTpus, 10 kimacc/ Ilotockyes E.B., 3Basuu JI.M., O0mecTBO
C OrPAHUYEHHOM OTBETCTBEHHOCTBIO «/J[PODAY; AKmoHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

* Maremaruka: ['eometpus, 11 kmace/ [Totockyes E.B., 3BaBuu JI.W., OGmiecTBO
C OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE OOIIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

YMK 1o npeamery

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6morexa IIOK






