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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CIIEYUBAET BO3MOXKHOCTh U3YyUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MNPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIMMUCS MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEP)KIACHUMN IPU PELIEHUU F€OMETPUYECKHUX
3aa4, YMEHME BBIJIBUIAaTb M  OINPOBEPrarb TUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypea «I'eomerpus» Ha yriyOi€HHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnact «Marematuka u
uHpopMaTrka»  yepe3  O0OECIEUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAHUW W JEHCTBH,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAHUEM MATEMATUKH.

[IpnopuTeTHBIMM 33JayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne MPEACTABICHUA O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSTh, YMEHHS JO0Ka3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tella BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHE
MOJENH;

dbopMHpoOBaHE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBbIE PACCYXKICHHS B
XO/I€ PEIICHHs CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COJICpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYyalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEeIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pacro3HaBaTh MPOSBICHUS TEOMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMid, HCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOyYCHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Yy4eOHOTro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUM  pacmpenenserca He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO U 1O rojgam oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, paclpeleEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. OTO  TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIEIOBATENIBHO U MOCTYIATENbHO, C
coOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YUYaIOIMUXCs, PACIIUPSS U yriayOmsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
W3Yy4YEHHUE TEOMETPUH KaK COCTaBIISAIONICH yaeOHOro npeameTa «MaremaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heznento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTH,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [1apamuiebHOCTD IPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockocth. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajJIENbHOrO MpOeKTUpoBaHUsA. M300paxeHue
¢Guryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYyphl HA IUIOCKOCTH: TETpaj’Ap, MNapajulelienunen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM 10  IUIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yrojl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTorpaHHoro yria. CBoHcTBa IUIOCKMX H
JBYI'PaHHBIX YTJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHuKoOB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme @yTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oiepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIbHAs IpU3Ma U



IIpaBWJIbHAs IHMpPaMHIA, IPAaBUIbHASA TPEYroJibHAs NUpPaMUIa W IPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTHM U IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPAMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MMPaMHUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPUsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHe KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpPOU3BEIECHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMHUIbl U KoHyca. OO0bEM mapa U 1MapoBOTO
CerMeHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl mnockocThio. [loHsATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIX Quryp. IIpeoOpazoBanue moaoOusi, romoreTus. PemieHue 3agady Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPIIMHY), CEUCHUS I1apa, METOIbI IOCTPOCHUS
CECUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHE BEKTOpOB. CBOMCTBa BEKTOPHOTO YyMHOXEHHsA. IIpsamoyronabHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpancTBa. OToOpakeHus. J[B>KeHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXXEHUN: TapauieNbHBIA TEpPEeHocC,
LEHTpaJbHAsl CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHAX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTWKEHUN HAyKM U JACSTENbHOCTbIO YYEHOrO, OCO3HAaHHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3uvecKass aKTUBHOCTh), PU3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHONW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnr W pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIE IUIAHEI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-DKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0JieM, OpUeHTAIUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM JUIsl pemieHus 3a7a4 B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPEeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €&
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypod KaK CpEJCTBOM TIO3HAHWS MHpA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIIMPOBATH U  NPEoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W IPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI MO pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUIUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh HMHGOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HesiMu  OOIIEHUSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJyYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXKJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAae€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTaBIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOICTBO MO3ULMUN, B KOPPEKTHOH (opme
bopMyIUpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS,;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pELIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJa/J€Th  HABbIKAMU  IIO3HABATEJIBHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTHYECKOH 3aauu;

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

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yIbTaTOB JESATENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh IE€Jlb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCS, OOCYX AaTh IMPOIECC W pe3yJbTaT paboTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» M MHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTb CBOM JEHCTBUSA C JPYTMMH YICHAMH KOMAaHJIbI, OLEHUBATH
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTRBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJY MPSAMBIMU B TPOCTPAHCTBE, MEXKIAY NPIMOU H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo0);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHUE (DUTYp HA IUIOCKOCTH, BBIIOJHITH U300paKeHUsT QUryp
Ha TJIOCKOCTH;

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

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

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

e CBOOOJHO OMNEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLIMMH BEKTOpam MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

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

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

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKa peUIeHHs] MaTeMaTH4ecKH  c(hopMyinnpoBaHHON
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEI0BATh MMOCTPOCHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajareOpbl, pelarb MpPaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHS TEXHOJIOTHA.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

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

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0BEMBI U IUIOMIAJM TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallCHHUS,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCaHHAST B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJI BPAIICHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
periaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3aHHBIMA C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, MIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBaHusI MOJ00US;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHMUSI, METOJ MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSTh U3YUYCHHBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnosiokeHue NpsMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL OPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIIBl M pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BekTopsl B IpOCTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakruseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypen
1 AHaMTHYECKast TEOMETPUS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 |
CHUCTEMaTHU3aIlis 3HAHUM
3 O06bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJl
6 JBrxeHus 5 1
7 [ToBTOpeHME, 0606III€HIfC " 17 )
CUCTEMaTH3aIl1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE paBUIIa U300paXKEHUs Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: nepeCCKaromuecs MmIOCKOCTH,
IEPeCCKaromureCs 1mpsamMas U IJIOCKOCTD,
MOJIyIpOCTPaHCTBO

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
TUTOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka
[MousTHSA: TIepeceKaroIIuecs IOCKOCTH,

IepeceKaroIuecs npsiMasi ¥ III0CKOCTb;
MIOJIyIIPOCTPAHCTBO

02.09.2023

05.09.2023

07.09.2023

09.09.2023

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

12.09.2023

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U TICPBLIC

14.09.2023




CICACTBUA U3 HUX

16.09.2023

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPAMBIX U TJIOCKOCTEH

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CCYCHHI
Pa3HBIMH [IBETaMU

N300pakeHue ceueHuil nupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
IIOJIyYE€HHBIX IUIOCKOCTEM.
PackpamnBanue nocTpoOeHHBIX CEYEHUN
pa3HbIMU LIBETaMU

N300pakenue ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0paxkeHue nepeceueHust
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanne nocTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

N300pakenue ceueHuil nmupaMupbl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. UzobOpakeHune nepeceueHust
ITOJTyYEHHBIX IJIOCKOCTEM.

19.09.2023

21.09.2023

23.09.2023

23.09.2023

26.09.2023

28.09.2023




PackpamnBanue NocTpOCHHBIX CEYCHUN
pa3HBIMM LIBETaMU

14

15

16

Merton cnenoB i HOCTPOCHUS CEUEHHUH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CBolicTBa nepeceyeHuil MPsSIMbIX U
IIJIOCKOCTEN

Mertoa cie1oB Jisl TOCTPOSHHUS CEUYSHUH.

CBoiicTBa nepeceyeHuid NpsIMbIX U
IIJIOCKOCTEN

30.09.2023

03.10.2023

05.10.2023

17

[TocTpoenue cevueHwmii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

07.10.2023

18

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

10.10.2023

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOEHUS

12.10.2023

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3manue
BBIHOCHBIX T-Ielf)Te)KeI‘/'I " 3aIIMCh 111aroB
MTOCTPOCHHUS

[ToBTOpenune mnanumerpuu: Teopema o
MIPONOPIMOHANBHBIX 0Tpe3kax. [TonroOue

14.10.2023

17.10.2023




TPEYroJIbHUKOB

22

23

24

25

26

27

[ToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B ceUeHUAX HA
BBIHOCHBIX 4epTexkax. Mctopus pa3BuTus
IJITAHUMETPUH U CTEPEOMETPUH

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsMbIx B
npoctpancTBe. CKpenuBaronecs
npsmbie. [Ipru3Haku cKpenuBaromuxcs
npsambix. [lapansenbHbie npsMele B
MIPOCTPAHCTBE

Teopema o Cyl1eCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOI NapajieIbHON
JTAHHOW MPSIMOM, IPOXOAAIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE JIexKallel Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuun
MapajuIeTbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTb TpeX MpsIMBIX. Teopema

0 TpEX NapaJuleIbHBIX NpsAMBIX. Teopema o

CKpCHIUBAOIUXCA MPAMBIX

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. U300pakeHne pa3HbIX
¢buryp B mapaienbHONH IPOEKIIUN

19.10.2023

21.10.2023

24.10.2023

26.10.2023

07.11.2023

09.11.2023

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOJII
MEXy IpSIMbIMU

11.11.2023




29

3amayn Ha JOKA3aTEILCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B IPOCTPAHCTBE

14.11.2023

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa mapajuieIbHOCTH IPSIMOU U
IIJIOCKOCTH

16.11.2023

31

FGOMeTquGCKI/IC 3aJa41 Ha BBIYMCJICHUC
1 10Ka3aTcJIbCTBO, CBA3aHHBIC C
MapajJICJIbHOCTBIO IMPAMBIX U MIOCKOCTEH
B IIPOCTPAHCTBC

18.11.2023

32

[TocTpoeHue ceueHust, MPOXOIAILETO YEPE3
JAHHYIO IPSIMYIO Ha YEPTEKE U
MapaJJIEIBHOIO IPYTroi nmpsimoit. Pacuér
OTHOIIEHUI

21.11.2023

33

34

35

36

[TapannenbHas NpoeKuUs, IPUMEHEHNE
JUISL IOCTPOEHMSI CEUeHUH Ky0a U
napauienenumnena. CBoncTaa
napajuiesienunes1a u Npu3Mbl

HapaJ'IJ'ICJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
nmapaiyiCJIbHOCTH IBYX IUIOCKOCTEH

Teopema o mapaienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASAILIEN
4yepe3 TOUKY, HE IPUHAAIEKALLYIO0 TaHHOM
IJIOCKOCTH U CIIEICTBUA U3 HEE

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O

napaJiiCJIbHOCTH NPAMBIX IIEPCCCUCHUA
IIpU IEPCCCUCHUH ABYX MapaJlJICJIbHBIX

23.11.2023

25.11.2023

28.11.2023

30.11.2023




IIJIOCKOCTEN TpEThben

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajyIeIbHbIX MPSIMBIX,
3aKJIIOYEHHBIX MEXKTY MMapauieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JBYMsI MTapaJUIeIbHBIMU TUIOCKOCTSIMU

02.12.2023

38

39

[ToBTopenue: Teopema I[udaropa na
IJI0OCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

05.12.2023

07.12.2023

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajuiesienumnesa

09.12.2023

41

42

43

Brruucnenue JyiMH 0Tpe3KOB B KyOe U
IPSMOYTOJIbHOM Iapajulelienunesie

[lepnieH MKy ISIPHOCTD NPSIMON U
mockocty. [Ipusnak
MEPIEHIUKYIPHOCTH MIPAMON U
IIJIOCKOCTH

[lepneH MKy IIPHOCTH NPSMOUN U
miockocty. [Ipusnak
MEPIEHIUKYIAPHOCTH MIPAMON U
IIJIOCKOCTH

12.12.2023

14.12.2023

16.12.2023

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, MPOXOAAIIei
yepe3 TOUKY MPOCTPAHCTBA U
MEePHEHIUKYISPHON K IIIOCKOCTH

19.12.2023

45

[ImockoCTH M NepIeHINKYJIIIPHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

21.12.2023




46

[1110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

23.12.2023

47

48

49

[lepneHuKysAp U HAKIOHHAS.

[TocTpoeHue nepneHauKyIsapa U3 TOYKU

Ha [IPSAMYIO0

[lepniennuKyIsip ¥ HAKIOHHAS.

[TocTpoenue neprneHuKysapa u3 TOUKU

Ha MPAMYIO
Teopema 0 TpEX NMepreHAuKyIsIpax
(npsimast 1 oOpaTHas)

26.12.2023

28.12.2023

09.01.2024

50

Teopema o TpEX neprneHANKyYJIsApax
(mpsimast 1 oOpaTHast)

11.01.2024

51

52

Yroa MECKAY CKPCHIMBAOIIUMHACA
IpsAMBIMHA

[Touck neprneHauKyIIPHBIX MPSMBIX C
MOMOIIIbIO EPHEHAUKYIIIPHBIX
IJIOCKOCTEN

13.01.2024

16.01.2024

53

OpToroHanbHOE IPOEKTUPOBAHUE

18.01.2024

54

55

56

[Toctpoenue ceuenunii kyda, MIpU3MBlI,
MIPaBUIILHON TUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

ITocTpoenue ceueHuit kyoa, IpU3MBI,
[IPaBUIILHON ITUPAMUJBI C IIOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHUTEIBHO INIOCKOCTH. [I1ockocT
CI/IMMeTpI/Iﬁ B MHOI'Or'paHHUKax

20.01.2024

23.01.2024

25.01.2024




57

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUHU

27.01.2024

58

59

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

[IpaBuiibHbIE MHOTOTpaHHUKH. Pacyér
paccTosiHU OT TOYKHU JI0 IIIOCKOCTH

30.01.2024

01.02.2024

60

CrocoObl OMYCTUTh MEPIIECHAUKYIISPHI:
CUMMETpPHUS, CABUT TOYKHU IO
napajieIbHON MPAMO

03.02.2024

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacrooKEeHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

[ToBTOpEeHue: yroyn Mexay nNpssMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YyTOI MEKITY
CKPEILIMBAIOIIUMUCS NPSIMBIMU B
MIPOCTPAHCTBE

06.02.2024

08.02.2024

10.02.2024

13.02.2024

65

FGOMeTpI/ILIeCKI/Ie METOAbI BBIYUCICHUA
yriia MCXKIy NpsAMbIMU B MHOT'OI'paHHUKaxX

15.02.2024

66

67

JIByrpansbil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOIO yTila
[lepnenquKyspHbIE IIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIIPHBIX
IIJI0CKOCTEN

17.02.2024

20.02.2024




68

[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHust IByX II0CKOCTeN
MEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH

22.02.2024

69

[IpsimoyronbHbBIN Napauienenunen; Kyo;
MU3MEPEHMS], CBOMCTBA IIPSIMOYIOJIBHOIO
napajuleJIenune1a

24.02.2024

70

71

72

Teopema 0 1MaroHany NPsIMOYTOIBHOTO
napajuiesIenuIe1a v CIeJCTBUE U3 Hee

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4yu, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKpCHIUBAOIIHUECCA ITPSAMBIC,
mapaJyiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

27.02.2024

29.02.2024

02.03.2024

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXTy CKPEIUBAIOIUMUCS TPSIMBIMHU B
MIPOCTHIX CUTYAIUAX

05.03.2024

74

75

76

PaccrosiHue OT TOYKH J10 TJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Breluncnenue paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIIIPHOMN TUNIOCKOCTH

TpéXrpaHHbIll yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yria

07.03.2024

09.03.2024

12.03.2024




DNeMEeHTHI CPePUIECKON TeOMETPHH:

77 reoIe3nYECKUe JIMHUN Ha 3eMiie 14.03.2024
73 KonrponsHast padora "Yrisl u

paccrosiHus" 16.03.2024
79 Cucremaru3zanus 3HaHuM "MHOTOrpaHHUK

U €ro 3J1eMEeHTHI" 19.03.2024
20 [Mupamupa. Buasl nupamua. [lpaBunsnas

nupamuaa 21.03.2024
81 [Ipu3ma. [Ipssmast 1 HAKJIOHHAS IPU3MBI.

[IpaBwiibHas nmpusma 04.04.2024
%) [Ipsimoii napamienenunen,

MPSIMOYTOJIbHBIN Mapasienenurnen, Kyo 06.04.2024
23 Boinykible MHOrorpanHuku. Teopema

Diinepa 09.04.2024

Boinykible MHOrorpanHuku. Teopema
84 Oiinepa. [IpaBunpHbIe U OTyNpaBUIbHBIE 11.04.2004

MHOTOTpPaHHUKHU
85 KontponbHas pabora "MHororpaHHUKH" 13.04.2024
26 [TonsiTHE BeKTOpa HA MJIOCKOCTH U B

MIPOCTPAHCTBE 16.04.2024
87 CyMMa BEKTOpOB 18.04.2004
88 Pa3nocTh BekTOpOB 20.04.2024
89 [IpaBuio mapannenenunena 73.04.2024
90 YMHOKEHUE BEKTOpa Ha YUCIIO




25.04.2024
PasnoxxeHnue Bekropa 1o 0azucy Tpéx
1 .
9 BEKTOPOB, HE JISKAIUX B OJTHOU 1 1 27 04.2004
IJIOCKOCTH
92 C
KaJISIPHOE MPOU3BEICHUE 1 1 30.04.2004
93 Boruncnenue yria Mex1y BEKTOpaMu B 1 1
MPOCTPAHCTBE 02.05.2024
94 IT i 1
pocTeMIne 3a1a491 ¢ BEKTOPaMHU 1 04.05.2024
95 IT i
pocTeliine 3aJ1a4u ¢ BEKTOpaMu 1 1 07.05.2004
n N
96 pocTeiiime 3a1a4u ¢ BEKTOpaMu 1 1 14.05.2004
97 O060011eHre U cUcTeMaTu3alys 3HaHUN 1 1 16.05.2004
8 IT i
9 pOCTEHINE 3a4a4U ¢ BEKTOPAMHU 1 1 18.05.2004
99 O060011eHre U cucTeMaTu3alus 3HaHUH 1 1 21.05.2004
10 7 1
0 O06001€eHre U cucTeMaTU3alys 3HaHUH 1 23.05.2004
101 4
0 TOrOBasi KOHTPOJIbHAsA paboTa 1 0 25.05.2004
102 14 0 1
TOroBasi KOHTPOJbHas padboTa 0 78.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 96

[TPO'PAMME




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[ToBTOpenue Tembl "KooparHaTel BEKTOpa
1 1 0 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE" 02.09.2023
) [ToBTOpenue temsl "CkansspHoe 1 0 1
MPOU3BEICHUE BEKTOPOB" 05.09.2023
[ToBTOpeHue TeMsl "Boruncinenue yria
3 1 0 1
MeXJly BEKTOpaMu B IIpOCTpaHcTBE" 07.09.2023
[ToBTOpenue Temsl "YpaBHEHUE IPSIMOI,
4 . 1 0 1
MPOXOJISIIEH yepe3 ABE TOUKH" 09.09.2023
YpaBHEHHE IOCKOCTH, HOpMaJlb,
5 1 0 1
YpaBHEHUE IUIOCKOCTH B OTPE3Kax 12.09.2023
YpaBHEHHE IOCKOCTH, HOpMaJlb,
6 1 0 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax 14.09.2023
B 1 0 1
7 €KTOPHOE NPOU3BEICHHE 16.09.2023
g JInneliHble HEPABEHCTBA, JINHEWHOE ) 0 1
MIPOrPaMMHUPOBAHNUE 19.09.2023
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE | 0 1
MIpOrpaMMHUpPOBaHUE 21.09.2023
AHanUTHUYECKHE METO/IbI pacuéTa yria
10 1 0 1
MEX1y IpSMbIMU B MHOI'OTPaHHHUKaX 23.09.2023
1 AHaJIUTUYECKUE METOBI pacuéra yria 1 0 1
MEXy INIOCKOCTSIMUA B MHOT'OTPaHHUKAX 26.09.2023




dopMya pacCTOSHUSA OT TOYKH 10

12
IJIOCKOCTH B KOOpAMHATaX 28.09.2023
13 Haxosxienue paccTostHui OT TOUKH 70
TUTOCKOCTH B Ky0e 30.09.2023
14 Haxoxnenue paccTosiHUM OT TOUKHU J10
IJIOCKOCTH B ITPABUJIBHOM MUpaMu/Ie 03.10.2023
15 KonrponsHas pabora "AHanutudeckas
reomerpus” 05.10.2023
16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTpaHHUKU 07.10.2023
17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB
P ahie 10.10.2023
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
18 IUIOCKOCTH, IIEPECCUCHUS IIPSIMBIX U
> TP P 12.10.2023
IJIOCKOCTEN
[TapannensHble MPSIMBIC U TITIOCKOCTH:
19
MapaJuIeIbHbIE CEUYEHUS 14.10.2023
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:
20 < y
pacy€T OTHOLIEHU 17.10.2023
[TapannensHble MPSIMBbIC U TITIOCKOCTH:
21 TJIbI MEXKY CKPEIMBAOLIUMHUCS
Y Ay CEPEHIHBAIOH 19.10.2023
MPSIMBIMU
[TepnienquKynsipHBIC TIPSMBIE U
) TJIOCKOCTH: CTaHapTHBIE Mapbl
MEPIEHIUKYISPHBIX TUIOCKOCTEN U 21.10.2023
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TepnenqukynsipHBIC IPSMBIE U
23
IIJIOCKOCTH: TEOPEMA O TPEX 24.10.2023




NepIEHIUKYIIIpax

24

25

26

[lepnienuKyIsipHBIE IPSIMBIE U
IIJIOCKOCTH: BEIYUCIICHUS JIJTUH B
MHOT'OTpaHHUKAX

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIS
101 IeH, COOOpaKEHHSI TIOI00MS

[ToBTOpEHME: MIOIIAIM
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

26.10.2023

07.11.2023

09.11.2023

27

[ToBTOpenue: onaau
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

11.11.2023

28

29

30

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00Us

[Inomany ce4eHnii MHOTOTpaHHUKOB:
IJIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00Us
KonrtponsHas pabdota "[loBTopenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

14.11.2023

16.11.2023

18.11.2023

31

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaiesenumnena

21.11.2023

32

33

3anaun 00 yaABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; O TPUCEKIH yria
CrepeoMeTpUyecKHe 3aauu, CBI3aHHbIE C
00BEMOM TMPSIMOYTOJILHOTO

23.11.2023

25.11.2023




napajjiejacnuicaa

34

35

[IpukiiagHelie 3a7a4m, CBSI3aHHbBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO
napajuienenunesa

O06BEM IPSIMO TPU3MBI

28.11.2023

30.11.2023

36

CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOU MPU3MBI

02.12.2023

37

38

39

[MpukiaaHbie 3312491, CBSI3aHHBIC C
00BEMOM MIPSIMOH PU3MBI

Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. OopéM
HaKJIOHHOHM HpPU3MBbI

Brruncienune 00bEMOB TEJ C TTIOMOIIBIO

onpeaenéHHoro uurerpana. OobpéM
MUPaMU/IBI

05.12.2023

07.12.2023

09.12.2023

40

dopmyna 00bEMa TUPAMUJIBIL.
OTtHoleHne 06beMOB TUPaMU/] C 0OLIUM
YIJIOM

12.12.2023

41

42

43

dopmyna 00bEMa TUPAMUJIBIL.
OTtHoleHne 06beMOB TUPaMUJ] C 0OLIUM
YIJIOM

CrepeoMeTpHUueCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C
00BEMaMU TUPaAMUIBI

14.12.2023

16.12.2023

19.12.2023

44

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", cBI3aHHEIE ¢ 00bEMOM HAKIIOHHOM

21.12.2023




IIPU3MBI

[Ipuknagueie 3agaun mo Teme "OObEMBI

45 Ten", CBA3aHHBIE C 00bEMOM MTUPAMUJIBI 23.12.2023
46 [Ipumenenne 00bEMOB. Beiuncnenue

pacCTOAHUS 0 TIOCKOCTH 26.12.2023
47 KonTponbras padota "O0béM

MHOrorpaHHuka" 28.12.2023

Hunuaapuyeckas MOBEPXHOCTb,
48 00pasyromnye HIHHAPHYECKON

HOE epfmgim HILTHIP 09.01.2024
49 Hunuuap. [psmoit KpyroBod HUIMHAP.

[Lnomaae MOBEpXHOCTH HWJIMHAPA 11.01.2024
50 Konnueckast noBepxHOCTh, 00pa3yloiue

KOHHYeckoi nmosepxHoctu. Konyc 13.01.2024
51 CeueHue KOHycCa MIIOCKOCTHIO,

MapaieIbHOM MJIOCKOCTH OCHOBAHUSA 16.01.2024
57 Yceuénnsplit konyc. M3o00paxenue

KOHYCOB M YCEUEHHBIX KOHYCOB 18.01.2024
53 Hnomeijlb OOKOBOI MOBEPXHOCTH H

MTOJTHOW TTOBEPXHOCTU KOHYCa 20.01.2024
54 [Tnomans 60KOBOI MOBEPXHOCTH U

MTOJTHOW TTOBEPXHOCTU KOHYCa 23.01.2024

CrepeomeTpuueckue 3aauu Ha
55 0Ka3aTeJIbCTBO U BBIYUCIIEHUE,

fIOCTpoeHHeM CEUYEeHMI IIMINH]Ipa, KOHYCca 25.01.2024

CrepeomeTpruueckue 3aa4 Ha
56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE, 701,204

MMOCTPOCHUECM CeUYCHUI OUJInHApPA, KOHYCa




57

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

03.02.2024

58

59

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

Cdepa u map

06.02.2024

08.02.2024

60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

10.02.2024

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By u n3o0paskenue mapa

13.02.2024

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummerpus cheps! 1 mapa

15.02.2024

17.02.2024

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MTOCTPOCHHUEM UX CEYCHHI MIO0CKOCTHIO

20.02.2024

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

29.02.2024

66

67

[TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cdepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH,
BBIUMCIICHUS B OKPYKHOCTH,

02.03.2024

05.03.2024




CTaHJIapPTHBIE TTO00US

68

69

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliCHUA U
MHOT'OrpaHHUKOB

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

07.03.2024

09.03.2024

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

12.03.2024

71

72

Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bem umuHapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMH]Ipa

14.03.2024

16.03.2024

73

Brrunciaenne 00bEMOB TEN ¢ IOMOILBIO
onpenenéHHoro uaTerpaita. O0neEM
KOHycCa

19.03.2024

74

75

76

IInomanu 60KOBOI M MOJIHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aauu, CBSI3aHHbIE C
BBIUHCITICHHEM 00bEMOB IIMIIMHIPA,
KOHYyca

[Tpuknagueie 3agaun o Teme "OOBEMBI
IJI0IA M TOBEPXHOCTEN Ten"

21.03.2024

04.04.2024

06.04.2024

77

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 06bEme mapa. [Tnomans
cdeprr. CTepeoMeTpuyecKe 3a1auH,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IapoOBOT0O
CEeKTopa

09.04.2024

78

[Ipuknagueie 3agaun mo Teme "OObEMBI




Ten", CBA3aHHBIE C 00BEMOM IIapa u
romasio cepbl. COOTHOMIEHUS MEXKITY
TUTOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
MOIOOHBIX Te

11.04.2024

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeoMeTpuyecKre 3a7]auu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB Tell U TUIOIIA e
MOBEPXHOCTEH

13.04.2024

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIBIX TEN"

16.04.2024

81

82

83

JIBmxenust npoctpancTBa. OToOpakeHusl.
JIBvkeHust 1 paBeHCTBO Guryp. O0mme
CBOIWCTBA JBHKCHUI

Buabl nBukeHnil: napauiebHbIN
MEPEHOC, LIEHTPaIbHasl CHMMETPUS,
3epKabHasi CHMMETpPHS, TOBOPOT BOKPYT
IpsAMOI

[IpeobpaszoBanus nogobus. [Ipsmas u
cdepa Ditnepa

18.04.2024

20.04.2024

23.04.2024

84

FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUMKCHU S

25.04.2024

85

86

KonTtponbHas pabota "BekTops! B
pocTpaHcTBe"

Ob6o6maromiee nosropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUI:
"TTapannenbHOCTh IPSMBIX M IUIOCKOCTEH

27.04.2024

30.04.2024




B IIpocTpaHcTBe”

87

88

89

90

91

92

93

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTo0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BexTopsl B ipocTpaHcTae”

O6o6maromiee moBTopeHue 11 moHITHI 1
METOJI0B Kypca reomerpun 1011
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"BexTopsl B ipocTpaHcTae”

O6o06maromee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIl1sl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

Ob6o06maromiee noTopeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHU:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpyTibIX Ten"

Oo6o06u1aromiee nopropenue 11 nousTuit u
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUH:
"ITnomaay moBepXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

02.05.2024

04.05.2024

07.05.2024

09.05.2024

11.05.2024

14.05.2024

16.05.2024




94

HToroBast KOHTpOJIbHAs paboTa

18.05.2024

95

96

97

98

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

21.05.2024

23.05.2024

25.05.2024

28.05.2024

99

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B pPa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

29.05.2024

100

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

30.05.2024

101

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

30.05.2024




HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTHH

102 1 1
COBPEMEHHBIX UH)XECHEPHBIX U 31.05.2024
KOMITBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 102 94

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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