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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  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  H3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

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

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPaHHUKM M Te€Jla BpalleHUs, KOHCTPYUPOBATh TI€OMETPUUYECKHUE
MOJENH;

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

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

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
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MIPOrpaMMBbl, pacHpeleEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus  juis  auddepeHuHaniiu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHO€ M LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuienbHOCTh IJIIOCKOCTEN: NapauleIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U TOJHAs MOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yceu€HHass nupamuzibl. CBoicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH UM TMOBEPXHOCTH MPABUIBHOW MHPAMUIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
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 BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM ~ BekTopaM. [IpsMoyroiibHass cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTHs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpus cdepsl u
mrapa.

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

KoMOuHanuy Ten BpauieHuss ¥ MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALLICHUS: CEUEHUS UWIIAHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMU: METOJ CJIIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METO IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHECHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHAsE CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA 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,
OpoueaAyp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, ONPOCH U JAPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJACHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOUYas 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHUE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oOBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karollel cpenpbl, IJIAHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOM JEesSTEIbHOCTH, STanoB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK Kilaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3anaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
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 CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS IO XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4yve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUI ¢ Y4ETOM HOBOW MH(pOpMaLIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yjbTaTa peIIeHus
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITH MIPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl Mpu pelleHHH YYeOHbIX 3a37ad, MNPUHUMATh 1€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CyXaeHHS, OOMEH MHEHHI,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb 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 OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHH
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE TE€OMETPUYECKHUX BEJIMYUH, NPUMEHSS HM3BECTHBIE METOJIbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BIIEKATh, MPEOOPa3OBBIBATH U HUHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa PEeHIeHHs] MaTeMaTH4eckd  CcQOopMyIMpOBaHHON
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOKJIECHUEM F'€OMETPUUYECKUX BEINYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepUYecKOil MOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI
MOJTyYeHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(Pephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOIHO OIEPUPOBATh MOHATUSAMHU, CBS3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaICHUS;

BBIUUCIISATH COOTHOILICHUS MEXKY TUIOMIAIIMUA TIOBEPXHOCTEH U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3ydaembie (GUTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BIIEKAaTh, WHTEPIPETHPOBATh M TMPeoOpa3oBeIBaTh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNIEPAIMU HaJ BEKTOPaMU;

3a71aBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOI cHCTeMe KOOPAMHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
1IEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUN;
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOMA, IpeoOpazoBaHus o100us;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHUIO U MPOXOAIIUE Yepe3 BEPIINHY), CEUCHUS I1apa;
UCIIONIb30BaTh METOMABI TOCTPOCHHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBHSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTH4eCKu  CPOPMYJUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pPa3BUTUSI FEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHnmiyns{pHOCTb MPSMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
3) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
BexTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o0111eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanuTH4eckas reoMeTpHs 15 1
5 [ToBTOpEHME, 06061HCHI:I€ u 15 1
CUCTEeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpECHME, 06061].[6HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia U300pakeHus Ha
PUCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

1 Hepena

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToHsTHS CTEepeOMeTpHH: TOYKa, IpsSMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

1 Hepensa

IlonsTus: MEpCCCKAromMMrECs MI0CKOCTH,
nepeceKkarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

1 Hepensa

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

2 HegenA

MHororpaHHuKH, U300paKEHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CIIEJICTBUS U3 HUX

2 HepenA

2 HegenA

3 HepenA




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

3 HegenA

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMTPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

3 HepenA

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pEopa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammmBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMHU IIBETAMH

4 Hepens

11

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE TPOXOJAT YEepe3 UX
pEbpa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
ITOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

4 Hepens

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

4 HepenA

13

N300paxeHune ceyeHnit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMU

5 Hepena

14

15

Merton cnesioB AJist MOCTPOSHUS CeUSHUMN

Meton ciie1oB U1l IOCTPOEHUS CEUEHUM.
CaolicTBa niepece4eHni NpsIMbIX U

5 HepenA

5 HepenA




IJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha p&opax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
IIOCTPOEHUS

6 HepenA

6 HepenA

6 HepenA

7 HepenA

20

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEU U 3allUCh 11aroB
IIOCTPOEHUS

7 Hepena

21

[ToBTOpenue manumerpun: Teopema o
MPOIOPLIMOHANIBHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

7 Hepena

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pazBuTus
TJITAHUMETPUH U CTEPEOMETPHUH

8 HepenA

23

KontponbHas pabora "AKCHOMBI

8 HepenA




crepeomerpun. Ceuenus"

24

B3aumHOe pacnonoxeHue npsiMbIX B
npoctpancTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haky CKkpelmuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMbIC B
IIPOCTPAHCTBE

8 HepenA

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepecedeHun
NapaAJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

9 HepenA

26

27

28

29

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IpOeKINUN

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

33,[[3.‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

9 HepenA

9 HepenA

10 Hepena

10 Hepensa

30

[TonsATHA: mapamenbHOCTh NMPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH IIPSIMOU U MIJIOCKOCTH.
CaolicTBa napaienbHOCTH IPIMOH U

10 Hepens




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3aa4un Ha BHIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEeke U
MapaJJIENBHOIO IPYrou npsmoiut. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHH KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea U mpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEHN

11 Hepens

11 Hepens

11 Hepens

12 Hepens

35

Teopema o mapajuieIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGI\/'I
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

12 Hepena

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IEpeceueHus
IIPU NIEPECEUEHUU IBYX MMapalIeIbHbBIX
IJIOCKOCTEN TpEeTher

12 Hepena

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU

13 Hepensa




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

13 Hepena

39

40

IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

13 Hepena

14 Hepens

41

Brruncnenue UIMH OTPE3KOB B KyOe U
IIPSAMOYTOJIbHOM IapajuleIeuIIe1e

14 Hepena

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipnusnak
NIEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

14 Hepena

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSMOH U
IJI0CKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOM, MPOXOAAIIECH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TITIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

15 Hepens

15 Hepens

15 Hepens

46

[ImockocTH U nepreHINKYIIpHbIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

16 Hepena

47

48

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsipa U3 TOYKH HA

MPSAMYIO

[leprieHAUKYNIAp U HAKIOHHAS.

16 Hepensa

16 Hepens




ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

17 Hepena

49
(mpsiMast u oOpaTHas)
50 Teopema o TpEX nepneHANKyIsIpax 17 Hepena
(npsiMasi u oOpatHas)
51 Yron Mexay CKpeuBarOIUMHUCS 17 Hepens
MPSIMBIMU
[Touck neprneHMKyIsIpHBIX IPSIMBIX C 18 Hepena
52 MMOMOIIBIO MTEPITEHIUKYIISIPHBIX
IIJIOCKOCTEN
53 OpTOroHajibHO€ MPOEKTUPOBAHUE 18 Hepena
[Toctpoenue ceueHuii Kyoa, MPU3MBI, 18 Hepena
54 MPaBUJILHOM MUPAMHUJIBI C IOMOLIBIO
OpPTOTOHAJILHOMN MPOEKIINH
[TocTpoenue ceuenuit kyoa, MPU3MBI, 19 Hepgens
55 MPaBUWIBHON MTUPAMHJIBI C TIOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE 19 Hepena
56 OTHOCUTENBHO TIOCKOCTH. [InockocTu
CUMMETPHUH B MHOTOIPaHHUKAX
57 [Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U 19 Hepena
IUIOCKOCTH KaK CJIEACTBUE CUMMETPUHU
58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér 20 Hepena
pacCTOSHUM OT TOYKH J0 TJIOCKOCTH
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér 20 Hepena

paCCTOSIHI/II‘/’I OT TOYKH JO IIIIOCKOCTH




60

CriocoObl OITyCTUTH TEPIICHANKYISPHI:
CUMMETpPHUS, CABUT TOYKHU IO
napajieIbHON MPAMON

20 HepenA

61

62

63

64

CaBur no HenapauienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IIOCKOCTHU, TPUTOHOMECTPHS B
IMPOU3BOJIbHOM TPEYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

[ToBTOpEHUE: yroy MexIy
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

21 HepenA

21 HepenA

21 Hepens

22 Hepens

65

FGOMeTpI/ILIeCKI/Ie METO/bI BEIYMCIICHUA
yriia MCXKAy NpAMbIMU B MHOT'OI'paHHUKAX

22 HepenA

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria
IlepnenaukynsapHsele miockoctu. CBoiicTBa
B3aUMHO IEPIEHAUKYIISPHBIX IIIIOCKOCTEN

22 Hepens

23 HepenA

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOKN
IIEpECEYEHM IBYX MJIOCKOCTEN
NEPIEHIUKYJIAPHBIX TPEThEN TNIOCKOCTH

23 HepenA

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
MU3MEPEHMS], CBOMCTBA NPSAMOYTOJIBHOTO
napajulesIenune1a

23 HepenA




70

TeopeMa 0 1MaroHany NpsMOYTrOJIbLHOTO
napajJiesienuIes1a U CieJCTBUE U3 Heé

24 HepenA

71

72

73

74

CrepeomeTpruecKue U MpUKIaaHbIe
3aJlaud, CBS3aHHBIE CO B3AUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napasuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOT'OTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

PaccrosiHue OoT TOUKH J10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

24 HepenA

24 Hepens

25 Hepens

25 Hepens

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH

25 HepenA

76

77

78

TpéXrpaHHblii yroi, HEpaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOpPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

KontponsHast pabota "Yrisl u
paccrosiHus"

26 HepenA

26 HepenA

26 HepenA

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMeHTHI"

[Tupamupa. Bunsl nupamun. [paBunsnas

27 HepgenA

27 HepenA




nupamuza

81 ITpusma. Ilpsimas 1 HaKIOHHAsI IPU3MBI. 27 Hepens
IIpaBunbHas npusma
82 [Ipsmoit napamienenunes, 28 Hepena
IPSIMOYTOJIbHBIN Napasuienenunesn, Kyo
83 Beinykieie MHOrorpanHuku. Teopema 28 Hepena
Ditnepa
Beinykisie MHOrorpannuku. Teopema 28 Hepens
84 Oiinepa. [IpaBunbHbIe U NOMYNIpaBUIbHBIE
MHOTOTPaHHUKH
85 Kontponbhas padota "MHororpaHHuku" 29 Henens
86 [TonsiTHE BEKTOpA HA IJIOCKOCTH U B 29 Hepena
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 29 Henena
88 Pa3HOCTH BEKTOPOB 30 Henens
89 [IpaBuiio napamenenunena 30 Heaena
90 VMHOKEHHE BEKTOpa Ha HCII0 30 Heaena
Pasnoxxenue Bekropa 1o 6azucy Tpéx 31 Hepena
91 BEKTOPOB, HE JISKALUX B OJTHOU
TUIOCKOCTH
92 CKaNsipHOE TIPOU3BEICHNE 31 Henens
03 Beruuciienue yria Mexay BEKTOpaMu B 31 Hegens

IIPOCTPAHCTBE




32 HepenA

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a1a4u ¢ BEKTOPAMHU 1 32 Hepena
96 IIpocreiinue 3a1aun ¢ BEKTOPaMH 1 32 Hepens
97 I[Ipocreiinve 3a1a4u ¢ BEKTOPAMHU 1 33 Hepena
98 O00011IEeHNE ¥ CUCTEMATU3aLMs 3HAHUN 1 33 Hepena
99 O00011IEHNE U CHCTEMATU3aLMs 3HAHUN 1 33 Hepena
100 Hrorosast KOHTpOJIbHAS paboTa 1 34 Hepena
101 Hrorosast KOHTpoIbHAs paboTa 1 34 Hepens
102 O06o001eHre u cucTeMaTr3alys 3HaHUHA 1 34 Hepens

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nem/m  Tema ypoka Konrpoabnsie IIpakruueckue 5
Bcero paGoTh: paGoTe: u3ydeHusi o0pa3oBaTesIbHbIE
pecypchl
1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa 1 1 Hegens
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
) [ToBTOpenue tems! "CkanspHoe 1 1
Hepens
IIPOU3BEIEHUE BEKTOPOB"
[ToBTOpenue Temsl "Bpruncienue yria
3 " 1 1 Hepena
MEXy BEKTOPAMH B IPOCTPAHCTBE
[ToBTOpeHue Temsl "YpaBHeHHE IPAMOI
4 ’ 1 2 Hepena
MPOXOJIAIICH Yepe3 ABE TOUKH"
YpaBHEHHE INTIOCKOCTH, HOPMaJb
5 ’ ’ 1 2 Hepena
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
YpaBHEHME MIIOCKOCTH, HOPMAJIb
6 p > HOP ’ 1 2 Hepena
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BektopHoe npousBenenne 1 3 Hepena
JInneliHbIe HEPABEHCTBA, JIMHEWHOE
8 1 3 Hepens
IPOrpaMMHUPOBAHKE
JIuneliHbIe HEPABEHCTBA, JIMHEWHOE
9 1 3 Hepens
IPOrpPaMMUPOBAHNE
AHaTMUTUYECKHE METOIBI pacyéTa yria
10 1 4 Hepens
MEX1y IPSIMBIMH B MHOTOI'PaHHUKAX
AHaJIUTHYECKHE METO/IBI pacuéTa yria
11 1 4 Hepensa
MEX1y TNIOCKOCTSIMA B MHOTOTpaHHHUKaX
dopmyna pacCTOSIHUS OT TOUKH 10
12 pMYyJa p 1 4 Hepens

IJIOCKOCTHU B KOOpAWHATAX




Haxoxnenue paccTossHUM OT TOYKHU 10

13 5 Heaena
MIJIOCKOCTH B KyOe
Haxoxaenne pacCTOSHUN OT TOYKHU 10

14 N 5 Hepens
TUTOCKOCTH B MPABUJILHON TUPAMUIE
KoHnTtposbHas pabota "AHamuTuyeckas

15 " 5 HepenAa
FeOMEeTpPHUS
CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIC

16 6 Heaenn
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB 6 Hepens
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, MePEeCceUeHUs MPSMBIX U 6 Hepena
IJIOCKOCTEMN
[TapanienbHbIC IPSMBIC U TUIOCKOCTH:

19 7 Hepena
napauIeIbHbIC CCUCHUS
[TapannenbHbIC IPSMBIC U TUIOCKOCTH:

20 . . 7 Hepens
pacyér OTHOIICHUH
[TapannensHbIe TPSIMBIE U TNIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIUMUCS 7 Hepena
IPSIMBIMU
[MeprieHIUKYISIPHBIC IPSIMBIC U
TUIOCKOCTH: CTaHJApTHBIE Maphl

22 p p . 8 Hepena
NEPIEeHIUKYISIPHBIX TIIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

23 TUTOCKOCTH: TeOpeMa 0 Tpex 8 Hepens
MEePIeHIUKYIIsIpax
[TeprieHTUKYIISIPHBIC TIPSIMBIC U

24 p yip p 8 Hepena

IIJIOCKOCTHU: BBIYHCJIICHUA NJINH B




MHOTI'OIrpaHHHUKax

25

26

27

[ToBTOpEHUE: TUIONMIAIN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIsT
TIonIael, cooopakeHus Mmoa00us

[ToBTOpCHME: MIOMIAIH
MHOTOYT'OJIbHUKOB, (POPMYJIBI JJIs
TJI0IAJIeH, COOOpaKEHUS TTO100MST

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (DOPMYITBI JIJIsI
TJIOMIAJIEH, COOOpaKEHHUS 1O 100MS

9 HepenA

9 HepenA

9 HepenA

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100U

10 Hepens

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUI0LIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Ust
Konrponsnas pabdora "IloBropenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O61éM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

10 Hepens

10 Hepena

11 Hepens

32

3amaun 00 yABOCHUU Ky0a, O KBaApaType
Ky0a; 0 TPUCEKIIUH yIiia

11 Hepena

33

34

CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

HpI/IKJ'Ia,[[HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BbEMa npsAMOYT'OJIbHOT'O

11 Hepena

12 Hepens




napaujicjicnmicaa

35 O0BEM IIPSIMON MPU3MBI 12 Henens
36 CrepeoMeTpHUueCcKre 3aJJa4i, CBA3aHHBIE C 12 Hepena
BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI
37 IIpuxknaguele 3a1a4n, CBI3aHHBIE C 13 Hepena
00BEMOM MPSAMON TPU3MBI
Brranciiene 006EMOB TEJI C IIOMOILLIO 13 Hepens
38 onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOM MPU3MBI
Brrunciaenne 00bEMOB TE ¢ HOMOILBIO 13 Hepens
39 onpeaenéHHoro unrerpaia. O6bpém
UpaMUIb
40 ®dopmyna o0béMa nupamuael. OTHOIICHHE 14 Hepens
00BeMOB UpaMu ¢ OOLIUM YIIIOM
41 ®dopmyna 00béMa nmupamuibl. OTHOIIEHHE 14 Hepens
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
42 CrepeoMeTpUUeCKUE 3aJa4l, CBI3aHHBIE C 14 Hepens
00BbEMaMU HAKJIOHHOM MPU3MBI
43 CrepeomeTpHuuecKue 3a1a4u, CBI3aHHBIE C 15 Hepena
00BbEMaMH TUPAMHUIBI
[Tpuknaaneie 3agauu no reMe "O0bEMBI 15 Hepena
44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI
45 [Tpuxnagusie 3anaun no Teme "OO0bEMBI 15 Hepena
Ten", CBA3aHHBIE C 00BEMOM TUPAMUIBI
16 [Ipumenenue 06bEMOB. Beruncienue 16 Hepens

PaCCTOSAHMA 00 IMIOCKOCTH




47 KonTtponsnas padora "O0béM 16 Hepenn
MHOTOTpaHHUKA"
Hunusapudeckast HOBEPXHOCTb, 16 Hepena

48 00pa3yromue UIHHIPUISCKON
MTOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoi HUIHHAP. 17 Hepens
[1nomane NOBEpXHOCTU HUIUHAPA

50 KoHnueckas moBepXHOCTh, 00pa3yroIme 17 Hepena
KOHHYEeCKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYCa MIO0CKOCTBIO, 17 Hepens
MapajuieIbHOM IJIOCKOCTH OCHOBAHUSA

50 VYceuénnslit konyc. M300paxenue 18 Hepena
KOHYCOB M YC€YEHHBIX KOHYCOB

53 [Tnomans 60KOBO MOBEPXHOCTH U 18 Hepena
MIOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tomane 60KOBOI MOBEPXHOCTH U 18 Hepena
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aauu Ha 19 Hepena

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUCHUM HWJIMHIPA, KOHYCa
CrepeomeTpruecKue 3aauu Ha 19 Hepena

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MIOCTPOEHUEM CEUEHUM LWIIMH]IPA, KOHYCa

57 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C 19 Hepensa
HWIAHAPOM

58 IIpukitaguble 3a1a4n, CBsI3aHHbIE C 20 Hepena

UWIAHAPOM




59

60

61

Cdepa u map

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

[Tepeceuenue chepsl u mapa c

iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By 1 n3o0paxeHnue mapa

20 HepenA

20 HegenA

21 Hepens

62

VYpasnaenue chepsl. [Lomans chepsl u eé
yacreu

21 HepenA

63

64

Cummetpus cdepsl 1 mapa

CrepeomeTpuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsi3aHHBIC CO chepol U mapom,
MIOCTPOCHHEM MX CEUCHHH TUIOCKOCTHIO

21 HepenA

22 HepenA

65

CrepeomeTpHuyuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYECHUI MIIOCKOCTHIO

22 HepenA

66

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
chepoit u mapom

22 HepenA

67

68

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaH}IapTHI)IC
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpalliICHUS U
MHOT'OI'PpaHHUKOB

23 HepenA

23 HepenA

69

3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"

23 HepenA




70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

24 HepenA

71

72

KonTtponpnas padora "Temna u
IIOBEPXHOCTHU BpaleHus"

O06BeM muuHapa. Teopema 06 00bEME
OpSAMOro LMJIMHApA

24 HepenA

24 Hepens

73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYyca

25 Hepena

74

75

76

TTnomanu 00OKOBOM U MOJIHOMU
MOBEPXHOCTH KOHYCa
CTtepeoMeTpHUCCKUE 3a1a4H, CBA3aHHBIC C

BBIYHCIICHHEM 00BEMOB IIWIIMH/IPA,
KOHyca

[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI 1
MJI0IA M TOBEPXHOCTEN Ten"

25 HepenA

25 Hepens

26 HepgenA

77

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06nEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BHIYHCICHUEM 00HEMOB
rapa, mapoBOTr0 CETMEHTA U IIapOBOTO
CEeKTopa

26 HepenA

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomabio ceprl. COOTHOMICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMuU
MOJOOHBIX Tell

26 HepenA

79

[TogoOHEBIE TENa B MPOCTPAHCTBE.

27 HepenA




N3menenne 00bEMa mipu 1o 100HH.
CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIACH
MOBEPXHOCTEN

80

KonTtponbHas padora "[1nommanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"

27 HepenA

81

82

83

JBkeHus npoctpancTBa. OToOpakeHusl.
JBukenust u paBeHCTBO (uryp. OO0riue
CBOMCTBA JBHKCHUI

Bubl nBukeHuit: napamiebHbII
MEPEHOC, LIEHTPalIbHAS CUMMETPHS,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
IPSAMO

[IpeoOpazoBanus noxoodus. [Ipsmas u
cdepa Ditnepa

27 HepgenA

28 Hepens

28 HepenA

84

FGOMeTpI/I‘-IeCKI/Ie 3aaa4u Ha MPUMCHCHUEC
JABUXXCHUA

28 HepenA

85

86

87

KonrtponsHas padota "Bekrops! B
npocTtpaHcTae”

Ob6o6uaromee noropenue 11 noHsATUi U
MeTo0B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"TTapanensHOCTh NPSAMBIX U IIIOCKOCTEH
B IIPOCTpaHCTBE"

Ob6o6maromee noropenue 11 noHsATHi 1
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alHsl 3HAHUI:
"BekTopsl B IpocTpaHcTBe"

29 HepenA

29 Hepens

29 HepenA




88

Ob6o6maromee noropenue 11 noHATHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse"

30 HepenA

89

Ob6o6maromee nosropenue 11 noHATHH 1
METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6BbeM MHOTOTpaHHUKA"

30 HepenA

90

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTOTpaHHUKa"

30 HepenA

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

31 HepenA

92

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

31 HepenA

93

94

Wrorosas koHTposibHas paboTa

Hroropas KOHTpPOJIbHAA pa60Ta

31 HepenA

32 HepenA

95

96

[ToBTOpeHnue, 06001IEeHNE U
crucTeMaTu3alus 3HaHUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK

32 HepenA

32 HepenA




HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

33 HepenA

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

33 HepenA

99

100

101

102

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

Hcropus pa3BuTus CTepeoMeTpUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

33 HepenA

34 Hepens

34 Hepens

34 HepenAa







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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