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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00E€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI JUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILMKJIA.
[TockonmpKky  JIOTHYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aroIMMUCS MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUU I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTAaTb M  OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
VCIIOJIB3YIOTCS MIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

[{enb ocBoeHus nmporpaMmbl yueOHoro Kypea «['eomerpusk» Ha yriryOonéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHoi obnactu «MaremaTtuka u
uHpopMaTrka»  yepe3  O0eCleUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKMX T'€OMETPUYECKMX 3HAHMM U JEHCTBUU,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEITHOTO MPO(ECCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOTO YPOBHSI, SABIISFOTCS:

paclIMpeHue MPeaCTaBICHUsI 0 TEOMETPUU KaK 4aCTH MUPOBOM KYJIBTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BUKHEMIIMX MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH W W3Yy4daTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HUX NPUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEAbHOM
MHpPE MHOIOTPAaHHHMKH M Tella BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
peleHus, yMEHUSI HUX INPUMEHATH, NPOBOAMUTH JOKA3aTEIbHBIE PACCYKICHUS B
XO/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrIocOOHOCTEW 00ydJaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PYHKITMOHATIEHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYAllMi, HUCCIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema BpaimeHus», «BekTopel U  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIUHHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTHYECKUX yMEHUH  pacmpenenserca He  TOJBKO  TI0
coJiep>KaTeNIbHbIM JIMHUSAM, HO U 1O rojgaMm oOyuenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
MPOrpaMMBbl, paclpeNeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIHecs
oOpamaquch HEOJHOKpPaTHO. JTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YUYaIOIMUXCsl, PACIIUPSS U yTiyOmsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHN Ha YIIyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX IMporpamMM, OO€CleuuTh YriyOJIEHHOE
M3Yy4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOro npeameTa «MaremaTukay,

MOATOTOBUTHh OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YYEHHUS MAaTEMaTUKH C
y4éTtoM BbIOOpa Oyayied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCHoHATBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemmBarOmuxcs
npsAMbIX. [1apamienbHOCT IPSAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: NapajlIeiIbHbIE
IIPSAIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpalbHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHBIE CBOHCTBa NapajjIeIbHOrO MpoeKTUpoBaHus. W3o0paxenue
¢buryp B mapajyieNbHONW MPOEKUHUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMU, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajienbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEUCHU.

[leprieHIUKYJISPHOCTD MPSIMON U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHAUMKYJAPHOCTH  JIBYX
TIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, JBYIPaHHBIN
yIOJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbII U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JIBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPsAMOYTOJIbHBIA — IMAPAJUIETENUIIE] W  €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHsHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPaBWJIBHOW nupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, NpPaBWIbHAS TpPEyrojbHAas NUpamMUAa M MPAaBHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCadIpP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, AUaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH U MOJHOM IMOBEPXHOCTU NPSIMOM HPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPAMUJIBI,
TeopeMa O IUIOLAAN YCEUYEHHON MTMPaMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IPaBWJIBHOM MHOIOIPDAHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHbIM  BekTopaM. IIpsiMoyrosibHass cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJd Mexay BekTtopaMu. CKalsipHOE MPOU3BEIECHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOcTel. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, mmap. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
nrapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0béM mpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUAbl U KoHyca. O0bEM 11apa U MIapoBOTO
CEerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAaHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IIpeoOpazoBanue moaoOusi, romoreTus. PelmieHune 3amgad Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAICHUS: CEUCHUS LIUIIUHIPA
(mapayuieTbHO M MEPIEHAUKYISIPHO OCH), CEUYECHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY ), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CECUCHUI: METOJI CIIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTtBe. Omepaliud HaJ BEKTOpamu. BekTtopHoe
YMHOXXEHHUE BEKTOpOB. CBOiCTBa BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne Bekropa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TE€OMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenust mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JOBUXKEHUN: TMapaulebHBIM MEpeHoc,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKAbHASA CHUMMETPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKUMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHHIA,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
IPOLJIOMY M HAaCTOSIIEMY POCCUHCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIo Hapojaa, chopMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTHIO YYEHOrO, OCO3HAHHE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NUYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) Tpy10oBOE BOCIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKEHUSIMHU, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHUX 3a]1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €&
pPa3BUTUS W 3HAYMMOCTH IS PA3BUTHS IUMBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH MPOECKTHYI0 W HCCIECIOBATEILCKYIO JCSITSIBHOCTD
WHUBUyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXIy TMOHATUSMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APIyMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEI0BAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh MHGOPMALMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJIeHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKAa3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIHX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOACTBO MO3UIMN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a/1a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4YETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHUSA
Camoopranusanms:



COCTABJISITH ILJIaH, AJITOPUTM PEILIECHUS 3a/1ayd, BBIOMpaTh COCOO pELIEHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIHOHATIbHBI HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUII U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara pelieHUs
MaTeMaTHYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JaHHbIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasI 1eSITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpU pelleHHH Y4YeOHbIX 3aJad, MOPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenessTh
BUJIbI pabOT, JIOTOBApWBATHCH, OOCYX IaTh TMPOIECC W Ppe3yabTar paboThI,
00001aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoOBBIX (opMax paldoThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJHATH CBOK 4acThb pabOThl H
KOOPJIMHHPOBaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayIuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATHL TOHATHUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIMOU H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TpH3Ma,
nupamMua, MPSIMOYTONBHBIN Mapajuieenunes, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBIMNOJIHSITh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA TUIOCKOCTH, BBIMIOJHATH U300paxeHus Guryp
Ha TUIOCKOCTH;

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

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TEN ¢ TpUMEHEHUuEM HopMyI;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBITNOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HaxXO0XJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUH MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e W3BJEKaTh, MNPeOOPA30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HaA TMpPaKTUKE: CpaBHUBATH U
aHaJM3UPOBATh peajbHbIE CUTYyalld, MPUMEHSITh M3yYCHHBIC MOHSATUS B
mpoiiecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
mpoOJIeMbl, MOJAEIUPOBATh peajbHBIC CUTyaIllMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUH U TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKUEe 3aJauH,
CBSI3aHHbBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYNH,;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYCCKOMH,
KOHUYECKOW W c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOy YCHHUS;

OIepUPOBATh MOHATUIAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Teja BpaileHus (LMWIUHAP, KOHyC, cdepa U Mmap) H
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHMS;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIoiokKeHue chephl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEW MHOTOIPAaHHUKOB W TEJl BpAIllCHHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBS3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY TUTONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOIO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJT BPAIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBATh HHGOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiii Ha/l BEKTOPAMH,

3a71aBaTh TNIOCKOCTh YPaBHEHHUEM B JCKapPTOBOM cucTeMe KOOPAMHAT;
periaTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa TIPU PEIICHHH,
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOU, TTpeoOpa30BaHus MOA00HS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TE€J BpAIICHUS: CEUEHUs LWJIUHIpa
(mapanienbHO U MEePHeHIUKYISIPHO OCH), CEUeHUs KOHyca (TapaiebHbIe
OCHOBAHUIO U MPOXOSIIUE Yepe3 BEPILINHY ), CEUCHUS I1apa;
UCIIOJIb30BaTh METOJABI TOCTPOCHUS CEUEHUI: METOJ CIEA0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MII0CKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeOMETpUUYecKre (aKThl JI PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, OPEANOJIaralllinX HECKOJIBKO IIaroB pELICHUS, €CIH yCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHHN H
HAXOXJICHUE T€OMETPUUECKUX BEITUYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHATh U3YUYCHHbIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4eCcKu  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
) B3aumHOe pacnonoxeHue NpsiMelx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHHI/IIiyJIﬂpHOCTI) IPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
7 Bekropsl B IpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alHs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1
KPYTJBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEHuUeE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapajlieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoauuecTBO 9acoB

KonTpoJabHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3YYeHUS

01.09.2023

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa N300paKEeHUsI Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

01.09.2023

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

05.09.2023

[TonsTHs: nepecekaronecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ miIoCcKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

08.09.2023

08.09.2023

12.09.2023

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

15.09.2023

15.09.2023

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

19.09.2023

10

N300pakeHne ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
peopa. M3o0OpakeHne nepecedcHust
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpoOeHHBIX CEYEHUN
pa3HbBIMU LIBETaMHU

22.09.2023

11

N300pakeHne ceueHuil mupaMuipl, Kyoa u
MPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
ITOJIyYEHHBIX IJIOCKOCTEM.
PackpammBanye OCTPOEHHBIX CEYEHU
pa3HbIMM LIBETaMU

22.09.2023

12

N300paxenune ceueHnit nupamuibl, Kyda u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pedpa. M3o0pakeHne nepecedeHus
MOJTyYSHHBIX TUIOCKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYSHUN
pa3HbBIMU IIBETaMHU

26.09.2023

13

N306paxenue ceyeHnit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pebpa. N3obpakeHne nepecedeHust
MOJTyYEHHBIX TUIOCKOCTEH.

29.09.2023




14

PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX CceueHHI
Pa3HbIMU LIBETAMU

Merton cnenoB uisi HOCTPOCHUS CEUYCHUM

29.09.2023

15

Meton ciie1oB JUIsl IOCTPOEHUS CEUEHU M.

CaolicTBa niepece4eHni MPsIMBbIX U
IIJIOCKOCTEN

03.10.2023

16

17

18

19

20

MeTton ciie1oB U1l IOCTPOEHUS CEUEHU M.

CaoiicTBa niepece4eHni MpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3aMUCh 1IAroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamuse, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh LIaroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3manue
BBIHOCHBIX YEPTEXKEHN U 3aIKCh 11aroB
IIOCTPOEHUs

06.10.2023

06.10.2023

10.10.2023

13.10.2023

13.10.2023

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLHMOHANIBHBIX oTpe3kax. [lomo0ue

17.10.2023




22

TPEYTOJIbHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceUueHUSIX HA
BBIHOCHBIX 4YepTexkax. McTtopus pa3BuTus
IJITAHUMETPUHU M CTEPEOMETPHH

20.10.2023

23

KonTponbHas pabota "AKCHOMBI
crepeomerpuu. Ceuenus"

20.10.2023

24

B3anMHOe pacnionoxeHue npsMbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsMele. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHbie npsiMbIe B
IIPOCTPAHCTBE

24.10.2023

25

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH NPSAMOM MapaijiesibHOI
JTAHHOW MPSMOM, IPOXOASAIIEH Yepe3
TOYKY ITPOCTPAHCTBA U HE JIeKallel Ha
JaHHOM npsmoi. Jlemma o nepeceuenun
MapajuieIbHbIX MPSAMBIX MNIOCKOCTHIO

27.10.2023

26

[TapannensHOCTH TpeX NpsIMbIX. Teopema

0 TPEX MapaJuIeNIbHBIX NpAMBIX. Teopema o

CKpCHIMBAIOINXCA MTPAMBIX

27.10.2023

27

28

[TapannensHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlieIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKINUN

[MenTpanbHas npoeKkuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIy NMPSMBIMU

07.11.2023

10.11.2023




29

30

31

32

33

3azaym Ha JOKa3aTeNbCTBO U
UCCIICI0OBAHNE, CBA3AHHBIE C
PaCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

[ToHsiTHA: MapaaeaIbHOCTh NPSIMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napamienbHOCTU IPSIMOH U
IJIOCKOCTH

I'eomeTpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
NapajyIeNIbHOCTBIO NPSMBIX M IJIOCKOCTEHN
B IIPOCTPAHCTBE

[TocTpoenue ceueHust, IPOXOIALIETO YEPE3
JAHHYIO NIPSMYIO Ha YEPTEXKE U
[apajuIeJIbHOTO APYrou nmpsaMon. Pacyér
OTHOLIEHUN

[TapannensHast npoeKLHs, IPUMEHEHUE
JUIS TIOCTPOCHHUSI CEYSHHM Ky0a U
napauienenunena. CponcTaa
napajuieJenumneaa u Ipu3Mbl

10.11.2023

14.11.2023

17.11.2023

17.11.2023

21.11.2023

34

[TapannensHele iockocty. [IpusHaku
NapaJUIeIbHOCTH JBYX IUIOCKOCTEN

24.11.2023

35

Teopema o0 mapaieIbHOCTH U
C€ANMHCTBEHHOCTH IIJIOCKOCTH, HpOXO}IS[HIGfI
yepe3 TOUKY, He MPUHAJICKAIYIO0 TaHHON
IJIOCKOCTH U CJIEJICTBUSA U3 HEE

24.11.2023

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX IEPECEUECHUS
IIPY IEPECEUECHNH JIBYX MapauIeIbHBIX

28.11.2023




37

38

IJIOCKOCTEH TpeThe

CaolicTBa napamuieabHbIX INIOCKOCTEN: 00
OTpe3Kax NapajliesIbHbIX MPSMBbIX,
3aKJIIOYEHHBIX MEXAY MapajlieIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUCHUN IPAMOM €
JBYMs apaJlJIeIbHbIMU IJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

01.12.2023

01.12.2023

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTrOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO
napajulesenune1a

Brraucnenue yMH 0TPE3KOB B KyOe U
IPSIMOYTOJIBHOM IIapajuleyIeTIuIIe e

05.12.2023

08.12.2023

08.12.2023

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IJIOCKOCTH

12.12.2023

43

44

45

IlepnieH IUKYIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IJIOCKOCTH

TeopeMa 0 CylecTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, MTPOXOASAIIEH
4yepe3 TOYKY IPOCTPAaHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

15.12.2023

15.12.2023

19.12.2023




46

47

[1n0ckoCTH U IepHEeHIUKYISIPHbIE UM
MPsIMbIE B MHOTOTPAaHHHUKAX

[lepnienuKyIsip ¥ HAKIOHHAS.

[TocTpoenue neprneHauKysapa u3 TOUKU
Ha IPAMYIO

22.12.2023

22.12.2023

48

[lepneHqUKyIsp U HAKIIOHHAS.
[TocTpoeHue nepneHauKyIspa U3 TOYKU
Ha [IPSAMYIO

26.12.2023

49

50

51

TeopeMa 0 TpEX NEpPHEHANKYIISIPAX
(mpsimast u oOpaTHast)

Teopema 0 TpEX NMepreHAuKyJIsIpax
(npsimast u oOpaTHas)

Yron Mexay CKpenuBaromuMHUCs
MPSIMBIMU

29.12.2023

29.12.2023

12.01.2024

52

53

54

[Tonck nepreHMKyIApHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYIIIPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

ITocTpoenue ceuenuit kyba, mpuU3Msl,
MPAaBUIBHOM MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

12.01.2024

16.01.2024

19.01.2024

55

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

19.01.2024

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO INTIOCKOCTH. I1nockocTn
CUMMETPUN B MHOTOTPaHHUKAX

23.01.2024




57

58

[Ipu3Hak neprneHuKyISIPHOCTH MPSIMON U
MJIOCKOCTH KaK CIJIEJICTBUE CUMMETPUU

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

26.01.2024

26.01.2024

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

Cr1ocoObl OIyCTUTb HEPIEHANKYIISPHI:
CUMMCETpPUA, CABUT TOYKHU I10
[apajuIeIbHON IPSIMOU

CrBur 1o HenapayIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSIHUIMA

30.01.2024

02.02.2024

02.02.2024

62

Kontposnbnas padota "B3zaumuoe
PacCIoJIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npocrtpaHcTae"

06.02.2024

63

[ToBTOpEHME: Yroa MKy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJLHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

09.02.2024

64

65

66

IloBTOpEHME: YrOa MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuyeckre METObI BBIYUCICHUS
yrila MeXAy MPSMBIMU B MHOTOTPaHHUKAX
JIByrpaHHbIi yrosn. CBONCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yrja

09.02.2024

13.02.2024

16.02.2024

67

[TeprieHANKYIAPHBIE TIIIOCKOCTH.
CaoiicTBa B3aUMHO MEPIEHANKYISIPHBIX
IJIOCKOCTEN

16.02.2024




68

69

70

[Tpu3HaK neprnesauKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOKU
[epecedeHus JIByX INIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

[IpsiMOyTONBHBIN MapajuIeNenuIes; Kyo;
U3MEpEeHUsi, CBOMCTBA MPSIMOYTOJILHOTO
napajuieJenunea

TeopeMa 0 JuaroHaJjii npsiMmOoyroJibHOT'O
mapajiCICImIicia u CJICACTBUC U3 Heé

20.02.2024

27.02.2024

01.03.2024

71

CrepeomeTpuyuecKe U MPUKIaIHbIC
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
pacIoI0KEHUEM NPSIMBIX U TUIOCKOCTH

01.03.2024

72

73

74

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMEIE,
napajvieJIbHbIC TNIOCKOCTU B CTAHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa napaiienbHbIX IVIOCKOCTEN Ha
CKPELIUBAIOIIUXCS MIPSAMBIX, PACCTOSHUE
MEXy CKPEIIUBAIOIIMMUCS NIPSIMBIMU B
MIPOCTBIX CUTYALMIX

Paccrosnue oT TOUYKH A0 IIJIOCKOCTH,
pacCcTosIHUEC OT HpHMOﬁ J0 IIJTOCKOCTH

05.03.2024

12.03.2024

15.03.2024

75

Brruucnenue paccrosHud MEXIy
CKPELIMBAIOIIUMUCS MPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHOMN TUIOCKOCTH

15.03.2024

76

TpéxrpaHHbIll yroi, HEpaBEHCTBA JUIS
TpexrpanHbIX yrioB. Teopema [Iudaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB JJIsi
TPEXTPAHHOTO yIJIa

19.03.2024




DneMeHTHI ChEePUIECKON TreOMETPHH:

7 reoIe3nYeCKUe JIMHUU Ha 3emiie 22.03.2024
73 Kontposbnas padota "Yribl u

paccrosaHus" 22.03.2024
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 3JeMEHTHI" 02.04.2024
20 [Tupamuna. Buasl nupamua. [lpaBunsaas

nupamMuaa 05.04.2024
g1 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

[IpaBunbHas npuzma 05.04.2024
20 [IpssMo#t napayenenunen,

MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo 09.04.2024
23 Brinykible MHOrOrpaHHuku. Teopema

Diinepa 12.04.2024

Beinyknble MHOrorpanHuku. Teopema
84 Oinepa. [IpaBunpHBIE U TOTYNIPAaBUIIbHBIE 12.04.2004

MHOTOT'PaHHUKHU
85 KonTponbnas padora "MHuororpanHuku" 16.04.2004
26 [lonsTHE BEKTOpA HA MJIOCKOCTH U B

MPOCTPAHCTBE 19.04.2024
87 CymMma BEKTOpOB 19.04.2004
88 Pa3zHocTh BEKTOPOB 73.04.2004
89 [IpaBuiio napamnenenunena 26.04.2024
90 YMHOK€EHNE BEKTOpa Ha YUCIIO0




26.04.2024
Pasnoxxenue BekTopa 1o 6aszucy Tpéx
1 .
9 BEKTOPOB, HE JIEXKAIIUX B OAHOU 1 30.04.2024
IJIOCKOCTH
92 C 1
KaJISipHOE TIPOU3BEICHUE 03.05.2004
03 Boruncnenue yriia Mexy BEeKTOpaMu B |
IIPOCTPAHCTBE 03.05.2024
4 IT i
9 pOCTEHIINE 3a/1a4i C BEKTOPaMHU 1 07.05.2024
n .
95 pocTeiiiine 3a1a4u ¢ BEKTOpaMu 1 14.05.2004
6 IT i
9 pOCTEHIINE 3a1a4i C BEKTOPaMHU 1 17.05.2004
7 IT i
9 pocTeiime 3a1a4u ¢ BEKTOpaMu 1 17.05.2004
98 O06001eHre U cucTeMaTu3aIis 3HaHUA 1 21.05.2004
99 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH 1 24.05.2024
1 4
00 TOrOBasi KOHTPOJIbHASA paboTa 1 24.05.2004
101 Hrorosast koHTpopHAs paboTa 1
102 O06o0061IeHre U cucTeMaTH3alus 3HaHU! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
JlaTa uudposbie
Nenn/m  Tema ypoka Kontpoabubie IIpakTHueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI
pecypcsl
| [ToBTOpenue TeMsl "KoopauHarsl BeKTopa |
Ha MJIOCKOCTH U B POCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Brrunciienue yria 1
MEXy BEKTOpaMH B IpOcTpaHCTBE"
[ToBTOpenue Temsl "YpaBHEHUE TTPIMOIL
4 ’ 1
MPOXOSIICH uepe3 1Be TOUKu"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE |
MporpaMMHUpOBaHUE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE I
MporpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaIUTHYECKHE METO/IbI pacuéTa yria |
MEXy IIIOCKOCTSIMUA B MHOTOTPaHHUKAX
12 dopMyna pacCTOSSHUAS OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxneHnue paccTossHuil OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 HaxoxneHnue paccTossHuil OT TOYKHU A0
IJIOCKOCTH B MPAaBUJILHON IUPAMHUJIE

15 KontposbHas pabota "AHamuTudecKas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE

18 IIJIOCKOCTH, MIEPECEUEHUs MIPSAMBIX U
IJIOCKOCTEMN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
napajuieIbHbIE CEYEHUS

20 [TapannenbHble NpsIMbIE U TUIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannenpHble NpsSIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKLY CKPEIIMBAXOIIUMHUCS
MPSIMBIMU
[TepnenuKkysipHBIC TIPSIMBIEC U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[TepnenqukynsipHBIC TIPSMBIE U

23 IJTOCKOCTH: TEOPEMA O TPEX
NepreHIuKyIspax

24 [lepnenqukynspHbIE IPAMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYTOJIbHUKOB, (hOPMYJIbI JIJIS
TJI0IIA 1M, COOOPaKEHHSI TIOT00MS

26

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TIomaaen, COoOpakxeHUs MO00MS

[Tnomamu cedeHuit MHOTOTPaHHHKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHUSI TOT00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOINAM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs OA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJulesenumesaa

3anaun 00 yABOCHUHU KyOa, 0 KBaapaType
Ky0a; O TPUCEKITH yria
CrepeoMeTpHUueCcKre 3a71a4u, CBSI3aHHEIE C
00BEMOM MIPAMOYTOIBHOTO
napajuieNenuneaa

34

[TpuknagHeie 3a1a4n, CBI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpsAMOYTOJIBHOT'O

napajuiejenumneaa

35 O0BEM IPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJ1a4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMOIA TPU3MBI
Brruucnenue 00EMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaina. Oobém
HAKJIOHHOH MPU3MBI
Brruucnenue o0EMOB TEN ¢ MOMOIIBIO

39 onpeaenéHHoro uarerpana. Oobpém
MTAPAMUIBI

40 ®opmyna 06bpéma nupamuabl. OTHOIIEHKE
00BEMOB MUPaAMU/T C OOIITUM yTIIOM

41 dopmyna o6béma nmupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ C OOIINM YTIIOM

42 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeomeTpHuuecKue 3aauu, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cB3aHHbIE ¢ 00BEMOM MHUPaMHUIbI

46 [Ipumenenue o0bEMOB. Borunicienue

pacCToAHUA A0 IMIIOCKOCTU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas MoBEPXHOCTb,

48 o0pa3yromue MUINHIPHICCKON
MTOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH LUIUHAPA

50 Konnueckast noBepxHOCTh, 00pa3yloiue
KOHMYECKOU nosepxHoctu. Konyc

51 Ceuenune KOHycCa MIOCKOCTHIO,
napajuieNbHOM MII0CKOCTH OCHOBAHUS

57 VY ceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa
CrepeomeTpuueckue 3aa4 Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH ITUITUHAPA, KOHyCa

57 [Ipuknagnelie 3a7a4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagublie 3a7a4n, CBSI3aHHBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. Bu u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By v n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNIbCTBO U BBIYHCIICHUE,
CBSI3aHHBIE CO CEPOlt U MIapOM,
MMOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[IpukitagHele 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYUCJIICHUS B OKp}I)KHOCTI/I, CTaHI[apTHBIe
moIo0ousa

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpatieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006bem mummHapa. Teopema 00 00bEMe
MPSIMOTO LUJIMH]IpA

73

Brrunciienne 0065EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYyCa

74

75

76

IInomanu 60KOBOM M MOJIHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpHrUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB IIWIMHAPA,
KOHyca

[Ipuknagueie 3agaun o teme "OOBbEMBI U
IJI0Iaau TOBEepXHOCTEN Ten"

77

O06bEM m1apa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUecKre 3a/1auH,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1apa, mapoBOro CErMEHTa U IapoOBOTO
CeKTopa

78

[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM 1Iapa U
momaasio chepbl. COOTHOMEHUS MEXKTY
IJIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEIl

79

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUeCKUE 3a]a9H, CBI3aHHBIC C




80

BBIYHCIICHHEM 00bEMOB Tell U TUIOIIAAeH
MMOBEPXHOCTEN

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

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHSL.
JIBmkeHust 1 paBeHCTBO Guryp. OOrmue
CBOKCTBA JBUKECHUI

82

83

84

Buabl nBukeHHI: napaieIbHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajbHAsl CAMMETPHS, [IOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

I'eomeTpuueckue 3a7aun Ha IPUMEHEHUE
JIBUKCHUS

85

86

87

88

Kontponbnas padota "BekTops! B
npocrpaHcrae”

Oo6o06muaromiee noropenue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

Oo6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMAaTH3aIIHsI 3HAHMIA:
"Bekrtopsl B npocTpancTee"

O6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11




89

90

KJIACCOB, CHCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B ipocTpaHcTae”

O6o06maromiee moBTopeHue 11 moHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"O6beM MHOTOrpaHHUKA"

Oo6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

Oo6o6maromee nmoBTopenue 11 nmoHsTHH U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"ILmomaau MoBEpXHOCTH U OOBEMBI
KpYTJbIX TEN"

92

O6o6matonee nopropenue 11 nonsaruii u
MeTO0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"TTnomany moBepXHOCTH U 0OBEMBI
KpYTJbIX TEN"

93

WroroBas koHTpoJsibHas paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 0600mEeHNE U
CUCTeMaTH3aIus 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

WcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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