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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00Oy4aroIMMUCS MOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpaMmbl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OINKCHIBATH W U3Yy4yaThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOAMTH JOKA3aTEIbHBIE PACCYXKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI PACIo3HABATh TMPOSBICHUS TCOMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «JIBMIKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITUAIBHBIM BOIIPOCAM 00yJaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPE/ICTABICHUN O0YYaIOIIUXCs, PACIIUPSS U YTITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECNeunuTh YIIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemMBarOMINAXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsIMOMU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEPIEHIUKYIIApaXx.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJIbHBIA — MAPAJUIEIECNNANIE] UM €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpAaHHUKM: IpPaBWIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM HOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIAy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHADP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCaHHas okojio wuiuHapa. [lepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO YW TEPHEHAMKYJISIPHO OCH), CEUYEHHUs KOHyca (mapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauumu Haja BeEKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHM, pacCyKIeHUI, BOCOPUUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0POBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHWIO Ha TMPOTHKEHUU BCEW JKU3HU, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHHUE MPUPOJHON M COIMAIbHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUSL W 3HAYMMOCTH IS Pa3BUTHUS [MBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHH S, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboliee MOAXOASIMA € y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaTH THMOTE3y, apTyMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3TMYHBIX BHUIOB U
dbopmM TpeacTaBICHNUS,

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHUS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJIaJ€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbh IIPHU PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pPalOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAJIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATHUAMHU, CBI3aHHBIMH C T€JIAMH BpPAILCHUS: IIWIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U TeJl BpalleHUs,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTDH OIEpallui HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo 00us;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CpPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIOJIb30BAaHUEM TE€OMETPUYECKUX TOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionokeHue npsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpeHue, 0606III€HIfC " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

OcHOBHBIE IIpaBUIIa U300pAKEHUS HA
PUCYHKE IIJIOCKOCTH, MApAJIIEIbHBIX 1 fg@edu.ru
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHH: TOUYKA, IPSAMas, fg@edu.ru
IUIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE

npaBuiIa N300paKEeHUS Ha PUCYHKE 1
IJIOCKOCTH, IMapaJUICIIBHBIX HNPAMBIX

(OTpe3KoB), cepeAHBI OTPE3Ka

ITonsTHSA: IEepeceKaromecs MIOCKOCTH, fg@edu.ru
NIEPECEKAIOIINECS NIPsIMasi U IIJIOCKOCTB; 1

MOJIyTIPOCTPAHCTBO

ITonsTud: nepecexarommecs MIOCKOCTH, fg@edu.ru
NIEPECEKAIOIINECS NIPsIMasi U IJIOCKOCTB; 1

MOJIyTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne fg@edu.ru
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1

HECYIIECTBYIOIINX 00HEKTOB

MHororpaHHuKH, U300pakeHne fg@edu.ru
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1

HECYIIECTBYIOIINX 00HEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 fg@edu.ru
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CIICACTBHUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
HPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

N3o0pakeHne ceueHni MupaMu/ibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
p€6pa. M3o0pakeHne nepeceueHus
MOJIYYCHHBIX TIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

H300pakeHne ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
p€6pa. M3o0pakeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTeN. PackpamnBanue
MOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

N300pakeHre ceueHui MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
MMOCTPOCHHBIX ceueHnuu Pa3HbIMHU LIBETAMU

N300pakeHre ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparniBanue
MMOCTPOCHHBIX ceueHnu Pa3HbIMU LIBETAMHU

Merton ciaenoB ajs MOCTPOCHUA CeUYeHUI

fg@edu.ru

fg@edu.ru

fg@edu.ru

fg@edu.ru

fg@edu.ru

fg@edu.ru

fg@edu.ru
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MeTon ciie10B U1l IOCTPOEHUS CEUEHUI.

fg@edu.ru

15 CBoOIICTBa IEPECEUCHUM MTPSMBIX U

IIJIOCKOCTEMN

Merton cnenoB 4yl TOCTPOEHUS CEUCHUM. fo@edu.ru
16 CBolicTBa nIepece4eHni MpsIMBIX U

IIJIOCKOCTEMN

[TocTpoeHue ceyeHuil B mupamMue, Kyoe mo fo@edu.ru
17 TpéM Toukam Ha p&bpax. Cozmanue

BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB

MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo fo@edu.ru
18 TpéM Toukam Ha pébpax. Coznanue

BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB

MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo fo@edu.ru
19 TpéM TouKkaM Ha pébpax. Co3naHue

BBIHOCHBIX YEPTEXKEH U 3allUCh 11aroB

MOCTPOEHUS

[TocTpoenue ceueHuii B mupamuie, Kyoe mo fg@edu.ru
20 TpéM ToukaM Ha pébpax. Co3naHue

BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB

MOCTPOEHUS

[ToBTOpenue mianumerpuu: Teopema o fg@edu.ru
21 PONOPIHUOHATBHBIX OTpe3kax. [TomoOue

TPEYTOJIbHUKOB

[ToBTOpenne muanumerpun: Teopema fo@edu.ru
99 Menenas. Pacuetsl B ceUeHUAX HA

BBIHOCHBIX YCPTCIKAX. I/ICTOpI/IH pa3BUTHUA
IJIAaHUMETPHUU U CTCPCOMETPUU
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KonTponpHas padora " AKCHOMBI

fg@edu.ru

23

crepeomerpun. Ceuenus"

B3aunmHoe pacnionoxeHue npsMbIX B fo@edu.ru

npoctpancTBe. CkperyBarommecs
24 npsimble. [Ipu3HaKK CKpelnBarOIIUXCst

npsimeix. [lapannensHblie npsMbie B

MIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U fo@edu.ru

€IMHCTBEHHOCTH IIPSIMOI MapasuieIbHON
o5 JAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKY

MIPOCTPAHCTBA U HE JIEKAILECH HA JaHHOU

npsimoit. JleMMa o nmepeceueHUn

napauIeIbHBIX MPSAMBIX IIII0CKOCTHIO

[TapannensHoCTh TpeX MpsiMbIX. Teopema o fo@edu.ru
26 TpEX nmapajuleIbHBIX NpAMbIX. Teopema o

CKPELIUBAIOIINXCS MPSIMBIX

[TapanenbHOE MPOCKTUPOBAHHUE. fg@edu.ru
97 OcHoBHBIE CBOWCTBA NapalIEIbLHOTO

npoekTupoBanus. M300pakeHne pa3HbIx

¢buryp B napauieIbHON IPOEKIIUU

IenTpanbHas Mpoekusa. Yroi ¢ fg@edu.ru
28 COHAIIPaBJICHHBIMU CTOPOHAMU. YTOI

MEXTy TIPSIMBIMH

3amayun Ha JJOKa3aTelabCTBO U fg@edu.ru
29 UCCJIeI0BAHNE, CBSI3AHHBIE C

PacoIoKEHUEM MPSIMBIX B POCTPAHCTBE

[ToHsTHS: MapamIeIbHOCTh MPSIMON 1 fo@edu.ru
30 MJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak

napajiCJIbHOCTH HpﬂMOﬁ " IJIOCKOCTH.
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CaolicTBa napauieIbHOCTU IPSIMON U

IIJIOCKOCTH

I'eomeTpuueckue 3a1aun Ha BBIYMCIIEHUE U fg@edu.ru
31 JI0Ka3aTeNbCTBO, CBSI3aHHBIE C

NapajieIbHOCTBIO MPSMBIX U MJIOCKOCTEH B

IIPOCTPAHCTBE

[TocTpoenue ceueHusi, IpoXOAILIETO Yepe3 fg@edu.ru
32 JAHHYIO TIPSIMYIO HA YEPTEkKe U

MapajuIebHOTO IPYyrou npsamoi. Pacuér

OTHOUIEHUI

[TapannenpHas mpoeKuus, IPUMEHEHUE IS fg@edu.ru
33 MOCTPOCHHUS CEYCHUI KyOa U

napauienenunena. CBoncTea

napajuleJienune1a u IpusMbl
34 [TapannensHbie IockocTH. [Ipr3Haku fg@edu.ru

MapajyieIbHOCTH IBYX IIOCKOCTEN

Teopema 0 mapamieIbHOCTH U fg@edu.ru
35 €IMHCTBEHHOCTH IIJIOCKOCTH, MMPOXOAIIEH

yepe3 TOUKY, HEe TPUHAAJICKAITYIO JaHHOU

MIJIOCKOCTH U CIIEJCTBUS U3 HEE

CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH: O fg@edu.ru
36 napauieIbHOCTH MPSIMBIX TIEPECEUCHUS

MIPU NIEPECEUEHUHU JIBYX MMAPAIIEIbHBIX

IIJIOCKOCTEM TpEThen

CBoiicTBa MapayJIeIbHBIX TIOCKOCTEH: 00 fg@edu.ru

OTpe3Kax MapaylIeTbHBIX MPSIMBIX,
37 3aKITIOUEHHBIX MEXK/TY MapaieIbHBIMUA

IJIOCKOCTAMU; O ICPECCUCHUU HpHMOfI C
ABYMS TapaJUICJTIbHBIMU IIJIOCKOCTAMUA
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[ToBropenue: Teopema [ugaropa Ha

fg@edu.ru

38
IUIOCKOCTH
39 [ToBTOpEHUE: TPUTOHOMETPHUSL fg@edu.ru
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
40 CBoiicTBa KyOa u MPSMOYTOIBHOTO fg@edu.ru
napajuleenumne1a
41 Brruucnenue 1iMH 0TPE3KOB B KyOe U fg@edu.ru
IIPSIMOYTOJIBHOM MapajuleNeIuIe e
[lepnieHIUKYIAPHOCTH NPAMOU U fg@edu.ru
42 mockocty. [Ipru3nak
NEePIEHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH
[lepneHAUKyYISIPHOCT MPAMOM U fg@edu.ru
43 mockocty. [Ipusnak
NEePIEHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH
TeopeMa o CylIeCTBOBaHUU U fo@edu.ru
44 €MHCTBEHHOCTH NPSAMOM, IPOXOAIIEH
yepe3 TOUKY IPOCTPAHCTBA U
NEPIEeHIUKYJISIPHON K MIIOCKOCTH
45 [InockoCcTH U EPIIEHAUKYISAPHBIE UM fo@edu.ru
IIPsIMbIE B MHOTOTPaHHHUKaX
46 [I;mockocTH U nepneHIuKyIIpHbIE UM fg@edu.ru
IpsIMbIE B MHOTOTpaHHHUKaX
[TeprieHaAMKYISIp M HAKJIOHHAS. fg@edu.ru
47 ITocTpoeHne nepneHuKyIIsipa U3 TOUYKH Ha
PSIMYIO
48 [lepneHuKynsip ¥ HAKJIOHHAS. fg@edu.ru
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[TocTpoeHue neprneHuKynspa U3 TOYKU Ha
IPSIMYIO

49 Teopema 0 TpEX nmepHeHAUKYIIAPax fg@edu.ru
(mpsimast 1 oOpaTHast)
50 Teopema o TpEX nepneHaUKYIApax fg@edu.ru
(mpsimast u oOpatHas)
51 Yrois MexX1y CKpeIUBatOIUMUC fg@edu.ru
IPSMBIMU
[Tonck neprneHnKyIsapHBIX MPSAMBIX € fg@edu.ru
52 MOMOUIbIO NEPIIEHANKYISAPHBIX
IJIOCKOCTER
53 OpTOoroHanbHO€ MPOEKTUPOBAHUE fg@edu.ru
[ToctpoeHue ceueHuit Kyoa, mpU3MBL, fg@edu.ru
54 HPaBUIBHOIN NMUPAMUIBI C TOMOIIBIO
OpPTOTOHAJILHOM MTPOEKIUH
[TocTpoenue ceuenuii kyoa, MpuU3Msl, fg@edu.ru
55 MPAaBUJIbHOM MUPaMU/IbI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO fg@edu.ru
56 iockoctH. [1mockocTn cummMeTpuii B
MHOTOTpaHHHUKaX
57 IIpu3Hak NeprneHAUKYIIPHOCTH IPSIMOU U fo@edu.ru
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH
58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér fg@edu.ru
paccTOsTHUM OT TOYKHU A0 IUNIOCKOCTH
59 IIpaBunpHBIE MHOTOTPaHHUKH. Pacuér fg@edu.ru

paCCTOHHI/Iﬁ OT TOYKH J0 IIJIOCKOCTH
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CriocoObI ONyCTUTD MEPIIECHAUKYIISAPHI:

fg@edu.ru

60 CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOi
61 CnBur no HenapauienbHON IPSIMOH, fg@edu.ru
U3MEHEHUE PACCTOSHUM
KoHntposbnas padota "B3anmuoe fg@edu.ru
62 PacnoJIOKEHUE NPSIMBIX U IVIOCKOCTEN B
npocTpaHcTae”
[ToBTOpEHME: Yroa MEXAY NPSIMBIMHU Ha fg@edu.ru
63 IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB
IToBTOpEHME: YrOI MEXAY fo@edu.ru
64 CKPEITUBAIOIIMMHUCS IPAMBIMH B
MIPOCTPAHCTBE
65 I'eomerprueckre METObI BBIUMCICHUS fg@edu.ru
yria MeXIy NpsIMbIMA B MHOTOTpaHHHKAX
66 JByrpannsiii yromn. CBONCTBO JIMHEUHBIX fg@edu.ru
YIJI0B JBYTPAHHOTO yria
67 [lepnenaukynspusie mockoctu. CBOMCTBA fg@edu.ru
B3alMHO NEPIEHINKYIISPHBIX INIOCKOCTEN
[Ipu3Hak nepneHauKyJIsIpHOCTH fg@edu.ru
68 IJIOCKOCTEH; TeOpeMa O NMPSMOHN
NIEPECEUEHMS IBYX MJIOCKOCTEN
NEPIEHIUKYIISPHBIX TPETHEN MIIOCKOCTU
[TpstmoyTonbHBIN Napaienenumnen; Kyo; fg@edu.ru
69 U3MEPEHUsI, CBOMCTBA IPSIMOYTOJIEHOTO

napaujicjicnmicaa
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TeopeMa 0 1MaroHany NpsAMOYTrOJIbHOTO

fg@edu.ru

70 napaJulelIeuIe1a U CIEACTBUE U3 HeE
CrepeomeTpuuecKue 1 IpUKIIaaHbIC fg@edu.ru
71 3a/1a4yM, CBI3aHHbIE CO B3aUMHBIM
PacIOJI0KEHUEM MPSAMBIX U TUNIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIINECS MTPSAMBIE, fg@edu.ru
72 IapaJuleJIbHbIE IUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX
[Tapa napasienbHbIX IVIOCKOCTEN Ha fg@edu.ru
73 CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEXy CKPEIUBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUAX
74 PaccrostHue oT TOYKH 10 INIOCKOCTH, fg@edu.ru
paccTosiHue OT IPSIMOM 0 TNIOCKOCTH
Brluncnenue paccTosHUN MEXY fg@edu.ru
75 CKPELIMBAOIMMMHUCS IPSIMBIMU C IIOMOIIBIO
NEePIEeHIUKYISIPHON MII0CKOCTH
Tpé€XrpaHHslid yroi, HepaBeHCTBaA s fo@edu.ru
76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOpPEMBbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOIO yIJIa
27 OeMeHThI chepruiecKoil reoMeTpuu: fo@edu.ru
reoJIe3NYECKUE JINHNUU Ha 3emile
78 KonTtponbHas padota "Yrisl u fg@edu.ru
paccrosiHus"
79 CuctemaTtuzanus 3HaHul "MHOTOTpaHHUK fg@edu.ru
U €ro 3JIE€MEeHTHI"
80 IInpamua. Bunel nupamun. IpasunsHas fg@edu.ru
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nupamuia

81 ITpusma. [Ipsmast 1 HaKJIOHHAS PU3MBI. fg@edu.ru
[IpaBunbHas npusma
82 [Ipsamoii napauienenunes, fg@edu.ru
IpSAMOYTOJIbHBIN Mapasuienenunesn, Kyo
83 Beinykiieie MHOrorpanHuku. Teopema fg@edu.ru
Ditnepa
Beinyknsie MHOrorpanuuku. Teopema fg@edu.ru
84 Oiinepa. [IpaBunbHbIE U NOTYNIPAaBUIIbHBIE
MHOTOTPaHHUKH
85 KontponpHas padora "MHororpaHHuKH" fg@edu.ru
86 [ToHsATHE BEKTOpPA HA IIJIOCKOCTHU U B fg@edu.ru
IPOCTPaHCTBE
87 CymMa BEKTOpOB fg@edu.ru
88 Pa3nocTh BekTOpOB fg@edu.ru
89 [IpaBuno napamenenunena fo@edu.ru
90 YMHOXEeHHE BEKTOpa Ha YHCIIO0 fg@edu.ru
Paznoxenue BexTopa 1o 6aszucy Tpéx fo@edu.ru
91 BEKTOPOB, HE JIEXKAIUX B OJHOU
IJIOCKOCTH
92 CkansspHO€E MPOU3BENECHNE fg@edu.ru
93 Brruucnenue yria Mex1y BEKTOpaMu B fg@edu.ru
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH fg@edu.ru
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fg@edu.ru

95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1

96 I[IpocTeiimue 3aqa4u ¢ BEKTOPaMu 1 fo@edu.ru
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 fg@edu.ru
98 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1 fg@edu.ru
99 OG6OOIIEHIE U CHCTEMATH3AINS 3HAHUI 1 fg@edu.ru
100 Urorosasi KOHTpoOJIbHAs paboTa 1 fg@edu.ru
101 Uroroasi KOHTpOJIbHAs paboTa 1 fg@edu.ru
102 O0o0011IeHNEe U CHCTEMATH3alKs 3HAHUI 1 fg@edu.ru

OBILIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka Kontpoabnbie IIpakTunyeckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToTOpenue Tembl "KoopiuHaTel BeKTOpa 1 fg@edu.ru | fg@edu.ru
HAa TJIOCKOCTU U B IPOCTPAHCTBE
p ,I,p n
5 [ToBTOpenue tems! "CxkanspHoe 1 fg@edu.ru  fg@edu.ru
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Temsr "Boruncnenne yria 1 fg@edu.ru | fg@edu.ru
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1 fg@edu.ru  fg@edu.ru
MPOXOJIAIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 fg@edu.ru fa@edu.ru
aBHEHUE INIOCKOCTH B OTpE3Kax
yp P
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 fg@edu.ru fg@edu.ru
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npou3sBeneHue 1 fg@eduru  fg@edu.ru
8 JInHeiiHbIe HEpaBEHCTBA, TUHEMHOE 1 fg@edu.ru | fg@edu.ru
IpOorpaMMHUpPOBaHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1 fg@edu.ru | fg@edu.ru
IpOrpaMMHUPOBaHKE
10 AnanuTHyeckue MEeTobl pacyéra yria 1 fg@edu.ru  fg@edu.ru
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHanuTHYECKHEe METO/Ibl pacuéTa yria 1 fg@edu.ru | fg@edu.ru

MCKAY MIIOCKOCTSAMU B MHOT'OI'PaHHUKAX
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12 dopMyia pacCTOSIHUSA OT TOYKH 10 fg@edu.ru  fg@edu.ru
IUIOCKOCTH B KOOpAMHATaX

13 Haxoxnenue paccTositHUM OT TOYKHU 110 fg@edu.ru  fg@edu.ru
IUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOUKH 10 fg@edu.ru  fg@edu.ru
IUIOCKOCTH B NIPaBUJILHON MUpaMuJie

15 KontponbHas pabora "AHnanutuueckas fg@edu.ru  fg@edu.ru
reometpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE fg@edu.ru fg@edu.ru
MHOTOTPaHHUKHU

17 CedeHuss MHOTOI'PaHHUKOB: METOJ CIIEJI0B fg@eduru  fg@edu.ru
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE fg@edu.ru fg@edu.ru

18 IUIOCKOCTH, MTepPeceueHus! MPSIMbIX U
IJIOCKOCTEMN

19 [TapamienbHble IPSIMBIE U INTIOCKOCTH: fg@edu.ru | fg@edu.ru
napasuleJIbHble CEUEeHUS

20 [TapamienpHble IPSIMBIE U TNIOCKOCTH: fg@edu.ru | fg@edu.ru
pacuéTr OTHOILIEHUN
[TapamienbHbIE IPSIMBIE U INTIOCKOCTH: fg@edu.ru  fg@edu.ru

21 YTIIbI MEXY CKPELMBAIOIIUMUCS
PSIMBIMH
[IepnieHauKyIsIpHBIE IPSAMBIE U fg@edu.ru  fg@edu.ru

99 IJIOCKOCTH: CTaHJApTHBIE Maphbl
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN U
HPSMBIX, CAMMETPUH MHOTOTPaHHUKOB

93 [lepnenauKyIsIpHBIE IPSIMBIE U fg@edu.ru | fg@edu.ru

IIJIOCKOCTHU: T€OpEMA O TPEX
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NEPIEHANKYIIAPAx

[TepneHauKyIsIpHBIE IPSIMBIC U fg@edu.ru  fg@edu.ru
24 IUIOCKOCTH: BBIYHMCIICHUS JJTUH B

MHOTOT'paHHHKaX

[ToBTOpEHHME: TUIOIIAAN fg@edu.ru fg@edu.ru
25 MHOTOYTOJILHUKOB, (POPMYJIIBI IS

TJI0IAJIeH, COOOpaKEHUS TTO100MST

[ToBTOpEHHME: TUIOIIAAN fog@edu.ru fg@edu.ru
26 MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs

TJIOMIAJIEH, COOOpaKEHHUS 1O 100MS

IToBTOpEHMeE: mIomaan fg@edu.ru | fg@edu.ru
27 MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs

TJI0IAJIEH, COOOpaKEHHUS IO 100U

[Imomany ceyeHn MHOTOIPAHHUKOB: fg@edu.ru  fg@edu.ru
28 IUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha

YacTH, COOOpaKeHUs O 100ust

[Inomany ce4yeHrii MHOTOIPaHHUKOB: fg@edu.ru | fg@edu.ru
29 IUIOINAAM TOBEPXHOCTEH, pa3pe3aHus Ha

YacTH, COOOpaKeHUs O 100Mst

Konrponsnas pabora "[ToBropenue: fg@edu.ru  fg@edu.ru
30 MHOTOIPAHHUKHU, CEYECHUS

MHOTOTPaHHHUKOB"
31 O6béM Tena. O6beM MPSIMOYTOIBHOTO fg@edu.ru  fg@edu.ru

napasuieNienumne1a
32 3anaun 00 yaABOeHUHU Ky0a, 0 KBajpaType fg@edu.ru | fg@edu.ru

Ky0a; 0 TPUCEKIUH yIiia
33 CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIE C fg@edu.ru | fg@edu.ru

00BEMOM MPSIMOYTOIIBHOTO
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napaujicjicnmicaa

[Ipuknagubie 3a1a41, CBSI3aHHBIE C fg@edu.ru fg@edu.ru
34 BBIYUCIICHHEM 00bEMA MPSIMOYTOJIEHOTO
napaJienenumneaa
35 O0BEM TIPSIMON MPU3MBI fg@edu.ru | fg@edu.ru
36 CrepeomeTpuyecKkue 3aj1auu, CBI3aHHbIE C fg@edu.ru | fg@edu.ru
BBIUKCJICHHEM 00BbEMOB IPSIMOMN PU3MBI
37 [IpuknanHbie 3a1a4M, CBSI3aHHBIC C fg@edu.ru | fg@edu.ru
00BEMOM MPSAMON MPU3MBI
Brruncienue 0065EMOB TENT ¢ TOMOIIBIO fg@edu.ru fg@edu.ru
38 onpeaenéHHoro unrerpaia. Oobpém
HAKJIOHHOM MPU3MBI
Brrunciaenue 00bEMOB TEI ¢ HOMOIIBIO fg@edu.ru fg@edu.ru
39 onpeaenéHHoro unrerpaia. Oobpém
MTUPAMU/IBI
40 ®dopmyna o0bEMa nupamusl. OTHOIIIEHUE fg@edu.ru | fg@edu.ru
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
a1 ®opmyna o0béMa nupamuabl. OTHOIICHKE fg@edu.ru  fg@edu.ru
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
42 CrepeomeTpuyecKue 3a1auu, CBI3aHHbIE C fg@edu.ru  fg@edu.ru
00BbEMaMU HAKJIOHHOM MPU3MBI
43 CrepeomeTpuyiecKue 3a1a4um, CBI3aHHBIC C fg@edu.ru | fg@edu.ru
o0BEMamMH UpaMUIbI
[Ipuknanueie 3apaun mo Teme "OOBEMBI fg@edu.ru | fg@edu.ru
44 Ten", CBSI3aHHBIE C 00HEMOM HAKJIOHHOU
9
TIPU3MBI
45 [Ipuknanueie 3axaun mo Teme "OOBbEMBI fg@edu.ru | fg@edu.ru
p
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Ten", CB3aHHbIE ¢ 00BEMOM MTHUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brrurciienue fg@edu.ru | fg@edu.ru
paccTosiHUSA JI0 TUIOCKOCTH

47 Kontponbhas pabora "O0bEM fg@edu.ru | fg@edu.ru
MHOTOTpaHHUKA"
Hunusapudeckast HOBEPXHOCTb, fg@edu.ru fg@edu.ru

48 00pa3yromme UIHHIPUISCKON
MMOBEPXHOCTH

49 unmuaap. [Ipsamoi KpyroBod HUIMHAD. fg@edu.ru | fg@edu.ru
[Imomaae MOBEpXHOCTH HUIMHIPA

50 Konnueckas moBepxHOCTb, 00pa3yromye fo@edu.ru | fg@edu.ru
KOHHYEeCKOU noBepxHoctu. Konyc

51 CeueHue KOHYCa MIO0CKOCTBIO, fg@edu.ru | fg@edu.ru
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

59 VYceuénnslil konyc. M3o00paxkenue fg@edu.ru  fg@edu.ru
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U fg@edu.ru  fg@edu.ru
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tmomane 60KOBOM MOBEPXHOCTH U fg@edu.ru fg@edu.ru
MIOJTHOM TTOBEPXHOCTH KOHYyCa
CrepeomeTpHruecKkue 3aJauu Ha fg@edu.ru fg@edu.ru

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUCHUHN NWJINHIPA, KOHYCa
CrepeomeTpHuuecKkue 3a1auu Ha fg@edu.ru fg@edu.ru

56 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUEHUM UINH/PA, KOHyCca

57 [Ipuxnaguele 3a1a4n, CBI3aHHBIE C fg@edu.ru fg@edu.ru

OUIMHAPOM
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58 IIpuknaguele 3a1a4n, CBI3aHHBIE C fg@edu.ru | fg@edu.ru
UIHHIPOM
59 Cdepa u map fg@edu.ru fg@edu.ru
ITepeceuenune cdepsl u 1mapa ¢ fg@edu.ru  fg@edu.ru
60 mockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By 1 n300paxenue mapa
ITepeceuenune cdepsl u 1mapa ¢ fg@edu.ru  fg@edu.ru
61 m1ockocThio. Kacanue mapa u cepsl
IUIOCKOCTHI0. By 1 n3o0paxenue mapa
62 VYpasuenue chepsl. [Inomans cepst u eé fg@edu.ru  fg@edu.ru
yacTei
63 Cummerpus cdepsl 1 mapa fg@eduru | fg@edu.ru
CrepeomeTpryEeCKHE 3a/1a4d HA fo@edu.ru fg@edu.ru
64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOEHUEM UX CEUCHHUH TIOCKOCTHIO
CrepeomeTpHruecKkue 3aJauu Ha fg@edu.ru fg@edu.ru
65 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOEHUEM UX CEUEHHUM IIIOCKOCTHIO
66 IIpuknagHeie 3a1a4n, CBA3aHHBIE CO fg@edu.ru fg@edu.ru
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha INTIOCKOCTH, fg@edu.ru | fg@edu.ru
67 BBIYHCIICHHS B OKPY>KHOCTH, CTaHIapTHBIE
mogoous
68 Paznuunbie KOMOMHALINY TEI BPAIIEHUS U fg@edu.ru fg@edu.ru

MHOTI'OI'paHHUKOB
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69 3anauu o teme "Tena U MOBEPXHOCTH fg@edu.ru | fg@edu.ru
BpaieHus"
70 3anauu o teme "Tena ¥ MOBEPXHOCTH fg@edu.ru  fg@edu.ru
BpaiueHus"
71 KoHntposnbhas padora "Tena u fg@edu.ru  fg@edu.ru
MOBEPXHOCTHU BpalieHus"
79 O6wém nununaapa. Teopema 06 00bEMeE fg@edu.ru  fg@edu.ru
PSIMOTO UJIMHIIpA
Brruucienue 00bEMOB TEN ¢ IIOMOIIBIO fg@edu.ru fg@edu.ru
73 omnpenenénHoro uHTEerpana. OosEM
KOHYCa
74 [Tnomaan OOKOBOU M OJIHOM fg@edu.ru fg@edu.ru
MOBEPXHOCTH KOHYCa
CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C fg@edu.ru | fg@edu.ru
75 BBIYHCIICHHEM 00BEMOB IIWIIMH/IPA,
KOHYycCa
76 [Tpuknanueie 3agaun mo Teme "OO0bEMBI U fg@edu.ru | fg@edu.ru
TJIOIIAU TTIOBEPXHOCTEHN Te"
O0BEéM 1mapa 1 I1apoBOT0 CEKTOPA. fg@edu.ru  fg@edu.ru
Teopema 06 06nEme mrapa. [Tnomans
77 cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
rapa, apoBOro CerMeHTa U MIapoBOTO
CeKTopa
[Tpuxnanueie 3anaun no teme "OObEMBI fg@edu.ru  fg@edu.ru
78 Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1

miomaso cepbl. COOTHOMIEHUS MEKITY
TJIOMIA IIMU TTIOBEPXHOCTEN U 00bEMaMHU
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OAOOHBIX Tell

[TonoGHble Tena B MPOCTPAHCTBE. fg@edu.ru  fg@edu.ru
N3menenne 06bEMa pu 1o 100Uu.
79 CrepeomeTpuyiecKkue 3aj1auu, CBI3aHHbIE C
BBIUMCJIEHUEM 00BEMOB TEJI U IUIOIIAJEH
IIOBEPXHOCTEN
80 Kontponbnas padora "[lnomann fg@edu.ru  fg@edu.ru
MOBEPXHOCTH M 00BEMBI KPYTJIbIX Ten"
JBuxenust npoctpancTBa. OToOpaskeHusl. fg@edu.ru  fg@edu.ru
81 JBuxenus u paBeHCTBO (uryp. OOriue
CBOMCTBA JIBWXCHUHN
Buas! nBrKeHNN: MapauieaIbHbII fg@edu.ru  fg@edu.ru
82 MEPEHOC, LIEHTPalIbHAs CAMMETPHS,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
PAMOM
83 [Ipeo6paszoBanust mogodus. [psmas u fg@edu.ru  fg@edu.ru
cthepa Diinepa
84 ['eomeTpryeckue 3a1aun Ha IPUMEHEHUE fg@edu.ru  fg@edu.ru
JIBYDKEHUS
85 Konrtponsnas padota "Bektops! B fg@edu.ru  fg@edu.ru
npocTpaHcTae”
O6o06matomiee moBTopenue 11 moHsTHii u fg@edu.ru fg@edu.ru
MeTO0/10B Kypca reomerpun 10-11
86 KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"TlapanenbHOCTh NPSMBIX U IIOCKOCTEH
B IIpoCTpaHcTBe"
87 O6o06matomee moBTopenue 11 moHsTHi 1 fg@edu.ru fg@edu.ru

MeTO0/I0B Kypca reomerpun 10-11
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KJIACCOB, CUCTeMAaTHU3allus 3HAHHUHN:
"BekTopsbl B npocTpaHcTse"

Oo6o6maromee noproperne 11 moHsTHIA 1 fg@edu.ru fg@edu.ru
88 MeTOJI0B Kypca reomerpuu 10-11

KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:

"BexTops! B mpocTpaHcTBe"

O6o06matomee moBTopeHue 11 moHsaTHI 1 fg@edu.ru fg@edu.ru
89 MeTOJI0B Kypca reomerpuu 10-11

KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:

"O6beM MHOTrOrpaHHuka"

O6o6matomee moBropeHue 11 moHsITHI 1 fg@edu.ru fg@edu.ru
90 MeTOJI0B Kypca reometrpuu 10-11

KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:

"O6beM MHOTrOrpaHHuka"

O6o6matomee moBropeHue 11 moHsITHI 1 fg@edu.ru fg@edu.ru

MeTo/10B Kypca reometpuu 10-11
91 KJIACCOB, CUCTEMAaTH3aIUs 3HAHHH:

"Ilnomany MOBEPXHOCTU U 0OBEMBI

KpYyTJbIX Ten"

O6o6maromiee nopropenue 11 moHsATHIA U fg@edu.ru fg@edu.ru

MeTo/10B Kypca reomeTtpun 10-11
92 KJIACCOB, CUCTEMATH3aIMs 3HAHUN:

"Ilnomany MOBEPXHOCTU U 0OBEMBI

KpyTJbIX Ten"
93 Wrorosast KoHTpOJIbHAS paboTa fg@edu.ru  fg@edu.ru
94 Urorosast KoHTpoJIbHAS paboTa fg@eduru  fo@edu.ru
95 [ToBTOpeHME, 0000MEHUE 1 fg@edu.ru fg@edu.ru
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CUCTEMAaTHU3alus 3HaAHUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK fg@edu.ru  fg@edu.ru
96 HayKU U €€ pojib B Pa3BUTUHU

COBPEMEHHBIX MH)XEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK fg@edu.ru  fg@edu.ru
97 HayKU U €€ poJib B pa3BUTUHU

COBPEMEHHBIX UH)XEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTUS CTEPEOMETPUH KaK fg@edu.ru  fg@edu.ru
08 HaYKU U €€ poJib B pa3BUTUHU

COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOT UM

Hcropus pa3BUTUS CTEPEOMETPUH KaK fg@edu.ru  fg@edu.ru
99 HaYKU U €€ poJib B pa3BUTUHU

COBPEMEHHBIX UH)KEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTUSA CTEPEOMETPUH KaK fg@edu.ru  fg@edu.ru
100 HayKH U €€ poJib B pa3BUTHH

COBPEMEHHBIX UH)KEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUH KaK fg@edu.ru  fg@edu.ru
101 HayKH U €€ poJib B pa3BUTUU

COBPEMEHHBIX UH)KEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK fg@edu.ru  fg@edu.ru
102 HayKU U €€ poJib B pa3BUTHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U
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OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOT'PAMME









