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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CIIEYNBAET BOZMOKHOCTh U3yUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbu3nyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEUIHOTO MPO(HEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KaK YaCTH MUPOBOW KYJBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIETO MUPA, 3HAHUE MMOHATHIHOTO arIapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHe  yMEHHUS ~ BIAJECTh  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMya M yMEHHE HUX NPUMEHSATh, YMEHMS JIOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHApPE MHOIOTPAaHHHMKM M Tejla BpalleHUs, KOHCTPYHUPOBATb TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJH AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJE€Tb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pelieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PaAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COJIEP)KATECIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMYKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMH T€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKATEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPATHO. JTO TO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIBHO U IMOCTYMATEIBHO, C
COOJII0/IEHMEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YIITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUHN Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHumHanuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHoro npeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueObHoro kypca «l'eomerpusi» Ha YriIyOJE€HHOM YPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecss npsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapauiebHOCT IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajyiesbHOW MPOEKUHUU. YTJbI C COHANMPABIECHHBIMU CTOPOHAMU, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHHUE CEYEHHUI.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
TIocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIApaXx.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHbIE YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NPAMOYTOJbHBIA — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme nyTy Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MpPaBWIbHAS TPEYrojbHAas NUpamMuia U MPAaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B IPAaBUJIBHOM MHOTIOIPDAHHMKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOYKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPBI. IIpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHHH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM ~ BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvst: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUAbl U KoHyca. OO0BEM 11apa U MIapoOBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAaHHAas OKoJo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
mwiockocThlo. Kacanune mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHON B MHOTOTPAHHUK WIH 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
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOECKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucteMa KoopauHat B npoctpaHcTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OtoOpakenus. [IBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHEHTpaJIbHAsT CUMMETpPHS, 3€pKaAJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH 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 POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHMIO HA MPOTSHKCHUM BCEU JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCeCKUX 3HAHWM Ui pemieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHWMAaHHE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUMBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKONW KYJIbTYpOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOCKTHYI0 W HCCIEIOBATEILCKYIO JCSITCIBHOCTD
WHIUBUTyaJIGHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble ornyeckue AefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXJy TMOHSATUAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh ApPIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee  MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIEcca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3NUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATh HaIEKHOCTD uH(popManuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOLIEHUs], SCHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1aud,
KOMMEHTHPOBATH MOJTYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jMdyMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HMHTEJVIEKT:

BJIAaJ€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcuM KaKk  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PEIICHUU 3a/auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS] WM HEAOCTUKEHHS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€Jlb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW paboOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX AAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBI» U HHBIE), BBINOJIHATH CBOK 4acTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOMHO OMNEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIC BHUABl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
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 CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHUSMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIpU PEIICHHN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPHIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeAcTaBIECHHYIO Ha
yepTexax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIC MOHSTUS B
npolecce IMOMCKa peUIeHHs] MaTeMaTH4eckd  chopMmynnpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

OIepUPOBATh MOHATHUAMHU, CBI3aHHBIMU C TE€JIaMH BpPAILICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpAIllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIHA TEJIO
BpaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TUIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

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

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpalliy HaJl BEKTOpaMUu;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATHUSIMHU, CBS3AHHBIMU C JBW)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo 00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHUS KOHYCa (MapaliiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUSI, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUE YTBEPKIACHUS,

MPUMEHATh TeOMEeTpUUYecKkre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, OPEANOJIAralllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (hopMme;

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

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

INPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATD,
AQHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALUH, IPUMEHATh U3YUCHHBIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTU4ecKu  COPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAaHUEM TIE€OMETPUUYECKUX TOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIINYNH;

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



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3anMHoe pacnionoxxeHue npsmMbIx 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, 06061HCHI:IG 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 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara nudposeie
Tema ypoka Kontpoabnsie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
OcHoBHbIE NpaBUiIa U300pakeHUs Ha !
Heaens
1 PUCYHKE IJIOCKOCTH, MapaljieIbHbIX 1
CEHTAOPS
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsATHS CTEpEOMETPHH: TOUKA, TIpsMasi,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE )
Heaens
2 MpaBujIa N300pakeHUs Ha PUCYHKE 1
CEHTAOPS
IJIOCKOCTH, TMapaJIIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsTHS: MepeceKkarouecs MIOCKOCTH, 5
Hezens
3 nepeceKarommecs npsimasi ¥ miocKocCTh; 1
CEHTSIO0ps
MOJIYTIPOCTPAHCTBO
[TonsTHA: MEpeceKaroIuecs MIOCKOCTH, 5
Hezens
4 TepeceKaroIINecs MpsiMasi U TIOCKOCTb; 1
CEHTSI0ps
MOJIYTIPOCTPAHCTBO
MHororpaHHUKH, H300pakeHne
. 3 Henens
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD, 1
CeHTAOpA
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHUKH, H300paKeHne
. 3 Henensd
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1
CeHTAOpA
HECYIIECTBYIOIUX O0HEKTOB
7 AKCHOMBI CTEPEOMETPUH U ITEPBBIE 1 3 Henens




CJICACTBUS U3 HUX

CEHTAOPS

g AKCHOMBI CTEPEOMETPUHU U IIEPBBIE 4 nenens
CIIEJICTBUS U3 HUX CEHTSIOps
AKCHOMBI CTEPEOMETPHH U TIEPBBIC
9 crneactBus u3 HUX. CrocoObl 3aaaHus 4 nenens
NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE. CEHTAODA
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH
N300pakeHne ceueHni mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 MxX 4
N Hezaens
10 pebpa. M3o0OpakeHne nepecedcHus
. CEHTAODA
MOJTyYCHHBIX TUIOCKOCTEH. PackparmBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LBETAMH
N300pakeHne ceueHni mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X 5
N Hezaens
11 pebpa. M3o0OpakeHne nepecedcHust
. CEHTAOPA
MOJTYYEHHBIX TUIOCKOCTeH. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH [BETAMH
N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 X 5
N Hezens
12 pé6pa. Nzo0OpaxkeHue nepeceueHust
. CEHTSIOps
MOJTYYCHHBIX TUIOCKOCTeH. PackparmmBanue
MTOCTPOCHHBIX CEYCHU Pa3HBIMU [IBETAMHU
N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 MX 5
N Hezaens
13 pé6pa. N3o0pakeHune nepeceueHust
. CEHTSI0ps
MOJTYYSHHBIX TUTOCKOCTeH. PackparmBanue
MMOCTPOCHHBIX CEYCHU Pa3HBIMU [BETAMHU
o 1 Hemens
14 Merton cnenoB 1uisi TOCTPOCHUS CEUYECHHI

OKTSIOps




Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

1 Henensa
15 CBolicTBa niepece4eHn NpsIMbIX U
o OKTSIOps
IJI0CKOCTEN
Merton cnenoB uisi HOCTPOCHUS CEUCHHUI. I Henens
16 CaoiicTBa nepeceyeHuid NPSAMbIX U
. OKTSOPS
IJI0CKOCTEN
[TocTpoenue ceueHuii B mupamuie, Kyoe
17 o TpéM Toukam Ha pébpax. Coznanue 2 Henens
BBIHOCHBIX YepTEXKeH U 3aIluCh I1aroB OKTSIOps
MOCTPOCHUS
[TocTpoenue ceveHwuii B mupamue, Kyoe
18 1o TpéM Toukam Ha pébpax. Coznanue 2 Henens
BBIHOCHBIX YepTEXKeH U 3aIlucCh I1aroB OKTSIOps
MIOCTPOCHUS
[TocTpoenue ceveHwmii B mupamuie, Kyoe
19 o TpéM Toukam Ha pédpax. Coznanue 2 Henens
BBIHOCHBIX YepTEeXKeH U 3aIluch 11aroB OKTSI0ps
IIOCTPOEHHUS
[TocTpoenue ceuenuit B mupamue, Kyoe
20 o TpéM Toukam Ha pédpax. Coznanue 3 Henens
BBIHOCHBIX YepTeKel U 3aIluch I1aroB OKTSI0ps
IIOCTPOEHHUS
[ToBropenue mannmerpun: Teopema o 3 Henens
21 MIPOIMOPLHMOHANIBHBIX oTpe3kax. [Tonobue
OKTSIOps
TPEYroJIbHUKOB
IToBTOpenue mnanumerpun: Teopema
22 Menenas. PacueTsl B ceueHusX Ha 3 Henens
BBIHOCHBIX 4yepTexax. Mcropus pazsutus OKTSIOps

IJIJAHUMETPUU U CTEPEOMETPUH




7 Kontposbhas padora "AKCHOMBI 4 nenens
crepeomerpuu. Ceuenus" OKTSIOps
B3anMHOe pacnoiokeHue NPsSIMbIX B
npoctpancTBe. CKpEenMBaromuecs

4 wenens

24 npsambie. [[pu3Haku CKpEemMBarOIIUXCS 5

OKTA0ps
npsiMbIX. [TapamiensHbie TpsIMbIC B p
MIPOCTPAHCTBE
Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM IMapajuieIbHON

)5 JAHHOM NPSIMOU, MPOXOASIIEH Yepe3 TOUKY 4 uenens
MIPOCTPAHCTBA U HE JIS)KAIICH Ha JaHHOMN OKTSOps
npsMoi. Jlemma o nepecedeHuu
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO
[TapannensHOCTB TpeX MpsAMBIX. Teopema o )

. Henens

26 TpEX MapajuIeNIbHBIX NMPAMBIX. Teopema o 5

HOSIOPS
CKPEUIMBAIOIINXCS MPSMBIX P
[TapannenpHOE MPOEKTUPOBAHUE.

7 OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO 2 Henmens
npoekTupoBanus. M300pakeHue pa3HbIX HOSIOpst
¢buryp B mapanienbHON TPOEKIUN
[enTpansHas npoekuus. YToui ¢

2 Henens

28 COHAINPABJICHHBIMUA CTOPOHAMHU. YTOII

HOAODA
MEXIy IPSIMBIMU
3agaun Ha 10Ka3aTeIbCTBO U
3 Henens
29 HCCIIEIOBaHNE, CBSI3aHHBIE C
HOSIOps
PaCIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE
[TonsATHS: MapamienbHOCTh NPSAMON U 3
HeOens
30 IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
HOSIOpst

MapajuiebHOCTH MPSIMON U TUIOCKOCTH.




CaolicTBa mapajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

FCOMeTpI/I‘ICCKI/IC 3aa4i Ha BBIYHMCIICHHUC U

31 JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C 3 Henens
MapajuIeIbHOCTHIO MPSAMBIX U TUIOCKOCTEH HOSIOpst
B [IPOCTPAHCTBE
[TocTpoeHue ceueHus, IpOXOIAIIETO YEPE3
1 JAHHYIO MIPSIMYIO Ha YepTexKe U 4 nenens
napajuieNIbHOTO ApYyrou mpsiMoii. Pacuér HOSIOps
OTHOLUEHUH
[TapannenpHas npoekuus, IpUMEHEHNE IS
13 IIOCTPOEHHUSI CEUEHUH KyOa U 4 nenens
napauienenunena. Cponcraa HOSIOps
napajuiefienune1a u IpusMbl
34 [TapamensHbie iockoctu. IIpuznaxku 4 nenens
MapaJJIENbHOCTH JIBYX IIJIOCKOCTEH HOSIOPST
Teopema o nmapamienbHOCTH U
35 €IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASIIEN 5 Henens
4yepe3 TOUKY, He MPUHAAIEKAIYIO0 TaHHOM HOSIOps
IIJIOCKOCTH U CJICICTBHUA U3 HEE
CaolicTBa napamienbHbIX INIOCKOCTEN: O
36 [apaJUIEIbHOCTH MPSIMBIX MIEPECEUEHNUs 5 Hepens
MIPU NIEPECEUEHUU IBYX MMapalIeIbHbBIX HOSIOpst
IIJIOCKOCTEN TpeThen
CBoiicTBa napasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajlyIeNbHbIX IPSIMBIX,
. 5 Henens
37 3aKJIIOYEHHBIX MEKY MapauiebHbIMU
HOSIOpst

IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOi ¢
JBYMsI TapaJlJIeIbHBIMU JIOCKOCTSMHU




18 [ToBTopenue: Teopema ITudaropa na 2 "Hepaens
TUIOCKOCTH nexaops

39 [ToBTOpEHME: TPUTOHOMETPUS 2 "Hepens
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA neKaops

40 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO 2 Hepens
napaiesienumnea nexaops

41 Brruncnenue IMH OTpE3KOB B KyOe U 3 Henens
MPSIMOYTOJIBHOM Tapajuiesenuree neKaops
[lepneHuKyISIpPHOCTD NPSMOU U

42 mockoctH. [Ipu3nak 3 Henens
MEePIEHIUKYISIPHOCTU MIPSAMOU U neKaops
IIJIOCKOCTH
[lepneHMKyIAPHOCTD NPSMOM U

43 mockoctH. [Ipu3Hak 3 Henens
MEePIEHIUKYISIPHOCTU MIPSAMOU U neKaops
MIJIOCKOCTH
Teopema o CyleCTBOBaHUU U

m €IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN 4 genens
yepe3 TOUKY IMPOCTPAHCTBA U neKaops
MEePIEHIUKYISIPHON K INTIOCKOCTH

45 [TmockocTH U MEepeHIUKYISPHBIE UM 4 nenens
MPsSIMbIE B MHOTOTPaHHHUKAX neKaops

46 [1nockocTH U nepreHIUKYIpHbIE UM 4 nenens
MPSIMbIE B MHOTOTPaHHHUKAX neKaops
[lepneHquKyIsip U HAKJIOHHAS.

5 Henens
47 [TocTpoenue nepneHuKyIspa U3 TOUYKU HA
neKaops

PSMYIO

48 [TepnienaAnKymsip ¥ HaKJIOHHAS. S Hexenst




[TocTpoenue neprneHuKynspa U3 TOYKU Ha
MPSIMYIO

nekaopst

49 Teopema o TpEX neprneHAnKyIsIpax 5 Hexenst
(npsimast u oOpaTHas) nekaopst
50 Teopema 0 TpEX MeprneHANKYIIpax 1 Henenst
(mpsimast 1 oOpaTHasi) SIHBaps
51 Yron Mexay CKpenuBaromuMucs 1 Henensa
MPSIMBIMU STHBapst
[Touck neprneHIMKyIspHBIX IPSAMBIX C
2 Henensd
52 MIOMOILbIO EPIEHAUKYIISIPHBIX
. SITHBaps
IJIOCKOCTEMN
2 "Henens
53 OpToroHanbHOE IPOEKTUPOBAHUE
STHBapSt
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,
. 2 Hepens
54 MPaBUJILHON MUPAMHUJIBI C TIOMOLIBIO
. STHBapsI
OpPTOTOHAJIBLHOUN MPOEKIINH P
[Toctpoenue ceuenuii kyoa, MpU3MBI,
. 3 Henens
55 MPaBUIILHON MUPAMH/IBI C TOMOLIBIO
. STHBaps
OpPTOTOHAJIBLHOM MPOEKIINH P
CummeTpus B IpOCTPaHCTBE
p pocTp 3 Henens
56 OTHOCHTEIIBHO III0cKocTu. [Tnockoctn
. STHBaps
CUMMETPUI B MHOTOTPaHHUKAX
57 [Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U 3 Henens
TJIOCKOCTH KaK CIIEJICTBUE CHMMETPUH STHBapSI
53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér 4 nenens
PacCTOSTHUM OT TOYKH JI0 TIIOCKOCTH STHBapSI
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér 4 nenens
pacCTOSIHUM OT TOYKH JO MIOCKOCTH STHBapst




CriocoObl ONyCTUTh NEPIIEHANKYISPHIL:

4 yenens
60 CUMMETpHUS, CABUI TOUKHU IO
. . STHBAPSI
napajuIeIbHOMN NpsAMOi
61 CaBur no HenapauieIbHON NpsiMOH, 5 Henens
W3MEHEHHE PAaCCTOSHUM SHBaps
Konrponsnas padora "B3anmuoe
. 5 Hepens
62 PacrosoKEeHUE NPSMBIX U IUIOCKOCTEN B
| SIHBaps
IIPOCTPAHCTBE
[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
63 IJIOCKOCTH, TPUTOHOMETPHS B 1 Henens
IIPOU3BOJILHOM TPEYrOJIbHUKE, TEOPEMA (beBpans
KOCHHYCOB
IToBTOpEHUE: Yroa Mex
P o Y 2 Henens
64 CKPEILMBAIOIUMUCS IPSIMBIMU B
(beBpans
IIPOCTPAHCTBE
65 I'eomeTprueckue METOAbI BEIUUCICHUS 2 Henens
yTJla MEXy IpSIMbIMU B MHOTOI'paHHHKaX ¢deBpans
66 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX 2 Henens
YIJI0B JBYTPaHHOIO yrjia (deBpans
67 [lepnennukynspHeie miockoctu. CBoiicTBa 3 Henens
B3alMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN (epains
[Ipu3Hak nepneHuKyJIISpHOCTH
68 IJIOCKOCTEH; TeOpeMa O NMpsAMOi 3 Henens
nepeceyeHmst IByX MiI0CKOCTe (eBpans
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH
[IpsiMoyroibHBII Mapauienenunesn; Kyo; 3
. Heaens
69 U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
(beBpans

Iapajiiejacnuicaa




70 Teopema o nuaroHanu NpsAMOYrojabHOTO 4 nenens
napajuleJIenuIe a U CIEICTBUE U3 HEE (beBpans
CrepeoMeTpHuuecKre U NPUKIATHbIE

4 nenens

71 3a/1a4M, CBA3aHHbIE CO B3AUMHBIM

(dheBpans
PacCIOI0KEHUEM NPSMBIX U TUNIOCKOCTH
[ToBTOpEHME: CKPELIMBAIOLIUECS PSMBIE, 4 wenens

72 HapajulesIbHbIE IJIOCKOCTH B CTAHIAPTHBIX (espas
MHOTOTpaHHUKAX
[Tapa napasienbHbIX IIOCKOCTEN Ha

7 CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE 5 Hepens
MEX/1y CKPELMBAIOLUMUCS IPSIMbIMU B (beBpans
IIPOCTBIX CUTYaLUAX

74 PaccTosiHMe OT TOUKH /10 MIIOCKOCTH, 5 Hepens
paccTosiHue OT IPsIMOM J0 INIOCKOCTH (beBpans
Brruncnenue pacCTOSHUNA MEXIy

1 Henena

75 CKPEIIMBAOIINUMHUCS IPSIMBIMU C TIOMOILBIO MapTa
NEPIEHIUKYISPHON MJIOCKOCTH
TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa, 2 Henens
TEOPEMBI KOCUHYCOB U CUHYCOB JJISt Mapra
TPEXTPAHHOTO yIia

77 DneMeHTHI CPEePUIECKON TeOMETPUH: 2 Hepnens
reoJie3nYecKue JIMHUYU Ha 3emiie Mapra

73 KonTponbhas padota "Yrisl u 3 Henens
paccrostHus" Mapra

79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK 3 Henensd
U €T0 3JIEMEHTHI" MapTa

80 [MTupamuna. Buasl nupamug. [IpaBunbnas 3 genensa




nupamuzia MapTa
31 [Ipusma. IIpssmast 1 HaKJIOHHAS IPU3MBIL. 4 nenens
IIpaBuibHas npusMa MapTa
20 [Ipsimoit mapainenenunes, 4 nenens
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo Mmapra
23 Brinykibsie MHOTOrpaHHuKd. Teopema 4 nenens
Oiinepa MapTa
Brinyxkiible MHOTOrpanHuku. Teopema |
. Hezaens
84 Oiinepa. [IpaBuiibHBIE U IOJIYIPABUIIbHBIE
anpens
MHOTOI'PaHHUKHU P
1 Henens
85 KonTponbnas padora "MHuororpaHHuku"
anpens
26 IToHsATHE BEKTOPA Ha MJIOCKOCTHU U B 2 Henens
IIPOCTPAHCTBE anpens
2 Henensd
87 CymMma BEKTOpOB
anpens
2 Henens
88 Pa3nocTh BekTOpOB
anpens
3 Henens
89 [IpaBuiio napamenenunena
anpens
3 Henens
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0
anpens
Pasnoxxenue Bektopa o 6azucy Tpeéx
" 3 genensa
91 BEKTOPOB, HE JISKAIIUX B OJHOMN
anpens
MJI0CKOCTH
4 nenens
92 CkansipHO€ IPOU3BEIEHUE
anpens
93 Beluncnenue yriia Mexx1y BEKTOpaMu B 4 nenens




MIPOCTPAHCTBE anpens
. 4 »enens
94 [Ipocreiimune 3aga4n ¢ BEKTOpaMu 1
anpens
o 1 Henens
95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 .
Mas
. 2 Henens
96 [Ipocreiimune 3aga4n ¢ BEKTOpaMu 1 A
Mas
o 2 Heaenst
97 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
Mas
. 3 Hepnens
98 O0001IeHrEe U CHCTEMATH3AMS SHAHUH 1 .
Mas
. 3 "Henensa
99 O000111eHIE U CUCTEMATH3AIIUs 3HAHUI 1 8
Mas
4 »enens
100 HToroBast KOHTpOJIbHAS paboTa 1
Mas
4 genenst
101 Hrorosas koHTpobHAs paboTa 1
Mast
o 4 Hepens
102 O000111eHE U CHCTEMATH3AIMs 3SHAHUH 1
Mas
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| [ToBTOpenue tems! "KoopauHaTsl BeKTopa | 1 Henens
Ha MJIOCKOCTH U B MMPOCTpaHCTBE" CEHTSIOps
) [ToBTOpenue Temsl "CkansgpHoe | 2 Henens
MIPOU3BEICHUE BEKTOPOB" CEHTSIOps
3 [ToBTOpenue Temsl "Bpruncienue yria 1 2 Henens
MEXy BEKTOpaMH B IpOCTpaHCTBE" CEHTSIOps
4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, | 2 Henens
MIPOXO/ISIIEH Yyepe3 ABE TOUKH" CEHTSIOps
5 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, | 3 Henens
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax CEHTSI0ps
6 YpaBHEHME IIIOCKOCTH, HOPMAJIb, | 3 Henens
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax CeHTAOpA
3 Henens
7 BektopHoe npousBenenmne 1
CEHTSIOps
3 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE | 4 nenens
IIpOrpaMMHUpPOBaHUE CEHTSI0ps
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 4 nenens
IPOrpaMMHUPOBAHNE CeHTAOpA
10 AHanuTHYECKHe METO/Ibl pacuéTa yria 1 4 Henens
MEX1y IPSMBIMH B MHOTOI'PaHHUKAX CEHTSIOps
11 AHaIUTHYECKHE METOBI pacuéTa yria | 5 Hepens
MEXy INIOCKOCTSIMUA B MHOTOTpaHHHKaX CeHTAOpA




®Dopmyna pacCTOSIHUS OT TOUYKH J10

5 Henensa

12
IUIOCKOCTH B KOOpJMHATaX CEHTSIOps
13 Haxoxnenue paccTosHUN OT TOUKH 10 5 Henens
IIJIOCKOCTH B KyOe CEHTAOPS
14 HaxoxneHnue paccTosiHUM OT TOYKHU 110 1 Henens
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE OKTSIOpst
15 KoHnTponbHast pabota "AHamuTudeckas 1 Hepens
reomerpust"” OKTS0ps
16 CeueHnsi MHOTOTPAHHUKOB: CTaHIAPTHBIE 1 nHenens
MHOTOTPaHHUKHU OKTSIOps
2 Hepens
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
OKTSI0ps
CeueHnsi MHOTOTPAHHUKOB: CTaHIAPTHBIE
2 Henens
18 IUIOCKOCTH, MepeceueHus MPSMbIX U
o OKTS0ps
IJIOCKOCTEH
19 [TapannenbHble NpAMbIE U IIIOCKOCTH: 2 Henens
napajjiebHble CEYEHUs OKTSIOps
20 [TapannenbHble NpsIMbIE U TIOCKOCTH: 3 Henens
pacy€T OTHOIICHUI OKTSI0ps
[TapannenbHble NpSAMbIE U IIIOCKOCTH:
3 Henens
21 YTIIBI MEXTY CKPEIIUBAIOIIIUMHUCS
OKTSI0ps
IPSIMBIMU
[lepnienauKynsipHBIE IPSMBIE U
” MJIOCKOCTH: CTaH/IAPTHBIE MaphI 3 "Henens
NEePHEHANKYIISIPHBIX MIOCKOCTEN U OKTSIOps
MPSIMBIX, CHMMETPHUU MHOTOTPAaHHUKOB
3 [lepnienauKyasipHBIE IPSMBIE U 4 nenens
IUIOCKOCTH: TEOPEMA O TPEX OKTSIOps




HEePIEeHIUKYIIApax

[IepnieHauKyIsIpHBIC IPSMBIE U

4 yenens
24 IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
OKTSOpS
MHOTOTpaHHHKaX
[ToBTrOpenue: miomanu
4 nenens
25 MHOTOYTOJIbHUKOB, (hOPMYJIBI JIJIsI 6
. OKTSIOps
Ioniael, CoOoopakeHus Mo00us P
[ToBTOpenue: miomanu
2 Hepens
26 MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs 6
. HOSIOpst
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust P
[ToBTOpEeHwMeE: MIomAAH
2 Henens
27 MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs 5
. HOSIOpst
TJI0IAJIeH, COOOpaKeHUsI 1O 100UsT
[Tnomany ceyeHuit MHOTOTPaHHUKOB:
. 2 Henens
28 IUIONIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha 5
HOSIOpst
4acTH, COOOpaxKeHHs Moa00us P
[Tnomaau cedeHnit MHOTOTPaHHUKOB:
. 3 Henens
29 TJIOIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha 5
HOSIOpst
4acTH, COOOpaxKeHHs Moao0us P
KonTponasnas pabora "[loBTopenue:
3 Henens
30 MHOTOTPaHHHUKH, CEYEHUS
" HOH6p$[
MHOTOTPaHHUKOB
31 O6béMm Tena. O6beM MPSIMOYTOIHLHOTO 3 Henens
napasuiesienuiena HOSIOPsT
1 3anmaun 06 yaABOCHUHU Ky0a, 0 KBaJpaType 4 Henens
Ky0a; O TPUCEKIUH yIIIa HOAODA
13 CrepeoMeTpHuecKUe 3aJa4l, CBS3aHHBIE C 4 Henens
00BEMOM TIPSIMOYTOJIBHOTO HOSIOPsT




napauicicnuicaa

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C

" 4 nepnens
34 BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO 5
HOSIOpst
napasuiesenumneia P
. 5 Henens
35 O06BEM psAMON TIPU3MBI 5
HOSIOpst
36 CrepeoMeTpHUuecKUe 3aJa4l, CBI3aHHbIC C 5 negens
BBIUHCJIEHHUEM 00BbEMOB IPSIMOMN IPU3MBbI HOSIOpst
37 [TpuknanHeie 3a1a4u, CBSI3aHHBIE C 5 nepens
00BEMOM TIPSAMOI TIPU3MBI HOSIOPSI
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
R " 2 Hepens
38 onpeaenéHHoro uurerpaia. Oobém
. nexaopst
HAKJIOHHOH MPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
. . 2 "Henens
39 onpeaenéHHoro uurerpaita. Oobém
nexaopst
MU PAMHU/TBI
40 ®opmyna o0béMa nupamuabl. OTHOIICHKE 2 Henens
00BEeMOB MUpaMU ¢ OOLITUM YTIIOM neKaops
dopmyna 00bEMa mupamMuasl. OTHOIIIEHHE 3 Henens
41 Y
00BEeMOB MUpaMUJ ¢ OOIITUM YTIIOM neKaops
42 CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C 3 "Henens
00BEMaMU HAKJIOHHOW MTPU3MBI nekaopst
43 CrepeoMeTpuuecKUe 3aa41, CBI3aHHBIE C 3 Henens
00bEMaMu MUPAMU/IBI nexaops
[Mpuknagaeie 3agaun 1o Teme "OO0BEMBI 4
i . Hezaens
44 Ten", CBI3aHHBIC ¢ 00HEMOM HAKIOHHOMH
neKaops
MIPU3MBI
45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 4 nenens




Ten", CBsI3aHHBIE C 00BEMOM ITUPAMUIBI nekaopst
46 [Tpumenenne 00bEMOB. Brruncienue 4 nenens
pacCTOAHUS 0 TUIOCKOCTH nekaopst
47 KonTponpHas padora "O0béM 5 menens
MHOTOTpaHHHKA" nexaops
[unuaapudeckas MOBEPXHOCTb,
. 5 Henensa
48 00pa3yromue MUJIHHIPUICCKOM
nekaopst
MOBEPXHOCTH
49 Hunuuap. [Ipsmoit KpyroBod HUIMHAP. 5 "Henmens
[1momaas MOBEpXHOCTH UIIMHIPA nekaopst
50 KoHundeckast TOBEpXHOCTh, 00pa3yroIiue 1 Henens
KOHUYECKOU MoBepxHOCTH. KoHyC STHBaps
51 CeueHue KOHYca IJIOCKOCTBIO, 1 Hemens
napasuieibHOM MJI0OCKOCTA OCHOBAHUS STHBapst
57 VYceuénnslii konyc. M3o0pakenue 2 Henensd
KOHYCOB M YC€YEHHBIX KOHYCOB STHBaps
53 [Tnomaap 60KOBOM MOBEPXHOCTH U 2 Henens
MIOJIHOM TTOBEPXHOCTH KOHYyCa STHBapsI
54 [Tnomans 60KOBOM MOBEPXHOCTH U 2 Henels
MOJIHOM MTOBEPXHOCTU KOHYCa STHBaps
CrepeomeTpryuecKue 3a1a4u Ha
3 Henens
55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
. STHBaps
MOCTPOEHUEM CEUEHUM UINH/PA, KOHyCca
CrepeomMeTprUYECKHE 3a/1a4l HA
3 Henens
56 JIOKa3aTeIbLCTBO U BLIUHUCIICHHE,
. STHBapSI
MOCTPOEHUEM CEUCHUH IIMINH/IpA, KOHyCa
57 [Ipuknagubie 3a1a41, CBSI3aHHBIE C 3 Hepnenst

UWIAHAPOM

STHBaps




53 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C 4 nenens
HATUHAPOM STHBaPS
4 nepnens
59 Cdepa u map
SIHBaps
[lepeceuenue chepsl u mapa ¢
4 nenens
60 iockocThio. Kacanue mapa u chepsl
STHBaPS
IUIOCKOCTBI0. B u n300pakenue mapa P
[lepeceuenue chepsl u mapa ¢
5 Henens
61 iockocThio. Kacanue mapa u chepsl
STHBaPS
IUIOCKOCTBIO. B u n300pakenue mapa P
62 VYpasuenue chepsl. [Inomans chepsl u eé 5 Henend
yacreu STHBapst
1 Henensa
63 Cummerpus chepsl 1 mapa
(dheBpans
CrepeomeTpryuecKue 3a1a4u Ha
64 JTIOKA3aTeJIbCTBO U BHIYUCIICHHE, 2 Hepnens
CBsI3aHHBIE CO c(hepoit u mapom, dheBpans
MOCTPOECHUEM UX CEYEHUH MIOCKOCTHIO
CrepeomeTpHrueckue 3aJauu Ha
65 JIOKA3aTeJIbCTBO U BHIYMCIICHHE, 2 Hepnens
CBSI3aHHBIE CO c(hepoit u mapowm, dheBpans
MOCTPOECHUEM UX CEYEHUI MIOCKOCTHIO
66 [Tpuknanueie 3a1a4u, CBI3aHHBIE CO 2 Henens
chepoit u mapom dheBpans
[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH, 3
HeJens
67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJIapTHBIE
(beBpans
noao0us
68 Paznmunable KOMOWHAIIMY TEJ BPAIICHUS U 3 genensa




MHOTOTPaHHUKOB (heBpans
69 3anauu o Teme "Tena v MOBEPXHOCTH 3 "Henens
BparnieHus" dheBpans
70 3anauu o Teme "Tena ¥ MOBEPXHOCTH 4 nenens
BpaiueHus" (beBpans
71 KoHnTtposnbnas padora "Tena u 4 nenens
MOBEPXHOCTHU BpalieHus" (dheBpans
7 O0béMm muHIpa. Teopema 06 00bEMe 4 Henens
PSIMOTO LUJIMH]IPA (eBpans
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
R R 5 Henens
73 onpeaenéHHoro uurerpaia. Oobém
(beBpans
KOHYca
74 [Tnomaan OOKOBOM M OJIHOM 5 "Henens
MOBEPXHOCTH KOHYCa (eBpans
CrepeoMeTpHuecKUe 3a]a41, CBSI3aHHBIE C | Hexens
75 BBIUKCJICHHEM 00BEMOB IMIIMHIPA,
Mapra
KOHyca
76 [Ipuknanueie 3anaun no teme "OOBEMBI U 2 Henens
IO/ IM TOBepXHOCTeH Ten" Mapra
OO0bEM 11apa U MapoOBOTro CEKTOPA.
Teopema 06 06nEme mrapa. [Tnomans
77 cheprl. CTepeoMeTpudecKue 3a/1auu, 2 Hepnens
CBSI3aHHBIE C BBIYMCIICHHEM 00BEMOB MapTa
mapa, 1apoBOro CerMeHTa U IapoBOTO
ceKkTopa
[Tpuknagueie 3agaun 1o Teme "OO0BEMBI 3 Henens
78 Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
MapTa

miomaasto cepbl. COOTHOMIEHUS MEKITY




IUIONIA/ISIMH TTOBEPXHOCTEH U 00BbEMaMHK
MOAOOHBIX TEN

[TooOHBIE Tea B MPOCTPAHCTRE.
N3menenne o6bEéMa rpu mogo0uu.

3 Henensa
79 CrepeomeTpuyecKue 3a/1auu, CBI3aHHbIE C
BBIUKCJICHHEM 00BEMOB Tell U ILIOMIAeH Mapta
MMOBEPXHOCTEN
20 KoHntponbnas padota "Ilnomann 3 "Henensa
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten" Mapra
JBuxenust npoctpancTBa. OToOpaskeHusl.
4 nenens
81 JBuxenwust u paBeHCTBO (huryp. OOrmme wapta
CBOMCTBA JIBIYKCHUM
Buapl nBukeHHi: napawuiebHbII
20 MEepPEHOC, IEHTPaIbHasi CHMMETPUSI, 4 nenens
3epKabHasi CHMMETPHSI, TOBOPOT BOKPYT MapTa
IPSAMOi
23 [TpeoOpazoBanus nmonobus. [psmas u 4 nenens
cthepa Diinepa MapTa
84 ['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE 1 Henens
TIBUKCHUS anpens
25 KonTponbHnas pabora "BekTopsl B 1 Henens
npoctpaHcTae"” anpens
Ob6o6uaroree nopropeHue 11 noHsATHi U
METOJZI0OB Kypca reOMETpUU 107110 2 Henens
86 KJ1aCCOB, CUCTEMATHU3AIIHS 3HAHUNA:
" . anpens
[TapannensHOCTh PSIMBIX U TIIIOCKOCTEH
B IIpocTpaHcTBe"
87 O6o6maromiee nopropenue 11 moHsTHI 1 2 Henens




METOJI0B Kypca reometrpun 10-11 arnpens
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTops! B mpocTpancTse”
O6o06matomee moBTopeHue 11 moHITHI 1
28 MEeTOJI0B Kypca reomerpun 10—11 2 "Hepens
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN: anpens
"BexTops! B mpocTpaHcTBe"
O6o6matomee moBropeHue 11 moHsaTHI 1
29 MeT0/10B Kypca reomerpun 10—11 3 Henens
KJIACCOB, CUCTEMATH3aI1s SHAHUMH: anpens
"OO6BbeM MHOTOIpaHHUKA"
Ob6o6maromee nmoBropenue 11 moHsTHi 1
90 MeT0/10B Kypca reomerpun 10—11 3 Henena
KJIACCOB, CUCTEMATH3aIMs SHAHUMN: anpens
"OO6BbeM MHOTOrpaHHUKA"
O6o06matomiee moBTopenue 11 mousTHii u
MeTO0/10B Kypca reomerpun 10—11
N 3 Hepnens
91 KJ1aCCOB, CHCTEMaTH3allHsI 3HAHMIA:
" o arpeid
[Tnomany moBepXHOCTU U O0BEMBI
KpYIJIbIX Ted"
O6o06matomiee moBTopenue 11 moHsTHi 1
MeToa0B Kypca reomerpun 10—11
Yp p . 4 Hepens
92 KJ1aCCOB, CHCTEMaTH3allHsl 3HAHWM:
| . anpens
[Tnomaau MOBEpXHOCTU U OOBEMBI
KpYTJIbIX Ted"
4 nenens
93 HtoroBast KOHTpoJIbHAs paboTa
anpens
4 nenens
94 Hrorosast koHTpOIBHAS paboTa

anperns




95 IToBTOpEeHME, 0000IICHUE U 1 Henens
cUCTEeMaTH3alus 3HAHUH Mast
Hcropus pa3BUTHSA CTEPEOMETPUH KaK

96 HayKU U €€ poJib B pa3BUTUU 2 Henens
COBPEMEHHBIX MHKEHEPHBIX U Mast
KOMIIbIOTEPHBIX TEXHOJIOT M
HcTopust pa3BUTHS CTEPEOMETPUHN KaK

97 HaYKU U €€ poJib B pa3BUTUHU 2 Henens
COBPEMEHHBIX MHKEHEPHBIX U Mast
KOMITbIOTEPHBIX TEXHOJIOT M
HcTopust pa3BUTHS CTEPEOMETPUHN KaK

08 HAyKH U €€ poJib B pa3BUTUHU 3 Henens
COBPEMEHHBIX MHKEHEPHBIX U Mast
KOMITbIOTEPHBIX TEXHOJIOT U
HcTopust pa3BUTHS CTEPEOMETPUHN KaK

99 HAyKH U €€ poJib B pa3BUTUHU 3 Henens
COBPEMEHHBIX HH)KEHEPHBIX U Mast
KOMITbIOTEPHBIX TEXHOJIOT U
HcTopust pa3BUTHS CTEpEOMETPUHN KaK

100 HAaYKHU U €€ poJib B pa3BUTUHU 4 Henens
COBPEMEHHBIX HH)KEHEPHBIX U Mast
KOMITbIOTEPHBIX TEXHOJIOT U
WcTopust pa3BUTHS CTEpEOMETPUHN KaK

101 HAaYKH 1 €€ pOJlb B pa3BUTHHU 4 Henens
COBPEMEHHBIX HH)KEHEPHBIX U Mast
KOMITHFOTEPHBIX TEXHOJIOTHIA
HcTopust pa3BUTHs CTEpEOMETPUHN KaK

.. 4 genens
102 HAyKU U €€ pojlb B pa3BUTUU s

COBPEMECHHBIX HHKCHCPHBIX U




‘ KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 102
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