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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CIIEYNBAET BO3MOKHOCTh U3YyUEHUS JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELICHUH N€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'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 MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW W JEHCTBHUI,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[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 B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX HPUMEHSTh, YMEHHS JIOKa3bIBaTh TEOPEMbl M HAXOAUTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

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

dbopMHpoOBaHUE MOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHMUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pacro3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep>KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00 YyYaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YUYaIOIIUXCS, PACIIUPSAS U YTIyOIsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Yy4YEHHUE TEOMETPUH KaK COCTaBIISAONICH yueOHOro 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
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsmas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelmBaromuecss mnpsmble. [Ipu3HakuM CKpemMBarOMINUXCA
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIeIbHOrO MpoeKTUpoBaHus. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYyphl HA IUIOCKOCTH: TETpajAp, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsIMOMU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
TIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHIUKYIIAPaX.

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
JBYIPaHHBIX YTJIOB TPEXTPAaHHOIO yrija. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPAMOYTOJAbHBIM — MAPAJUIENECINANIE] UM €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHbBIE MHOTOIpAaHHUKM: IpPaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IIOJHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIAy KOOpPAMHATAMHM BEKTOpA U
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA 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 OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTH)KEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAYKHM U JESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCy AeHUI, BOCHPUUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HAaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COITMAIBLHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY>KAIOIIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUSL W 3HAYMMOCTH IS Pa3BUTUS LUBWIA3AIUH, OBJIAJICHUE SI3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornueckue aAecTBu:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATHAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPAaBHEHH S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh W  NPEOOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIATh MaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPKIACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO JI0KA3aTEIHCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHUSA, BbIOMpaTh HauOoyiee MNOAXOASAIMMK ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (hOpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMu, SIBJICHUSIMHU, TIPOLIECCAMH;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
MPEANOJIOAKEHHUS O €TO PA3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xoje 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYLIECTBY 00CYXIaeMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIe JelicTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUS C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW WHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIA HHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB, BIAICThH
criocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TIpollecca W pe3yibTara perieHHUs
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYThH TP PEIICHUN 3a/1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YIbTaTOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl mpu pemeHur Y4YeOHBIX 3aJad, NPUHUMATh II€Jb COBMECTHOU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHW3AIlMI0 COBMECTHOW pPabOThI, pacrpeaeisTh
BUIbl pabOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOLECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss HayquTcs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUIA;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEIICHUU
TFeOMETPUUYECKUX 3a/1a4;

e KIAcCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOUA H
IUIOCKOCTBIO;



CBOOOTHO OTIEPUPOBATH MOHSATUSMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (MpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJacCUu(PUIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

BBITIOJIHATD napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH M300pakeHus: puryp
Ha [JIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIAMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUpaMK/ia), TCOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOpMYIT,

CBOOOJ/IHO OINEpPUPOBATH MOHATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTb CHUMMETPHUH
burypor;

CBOOOJTHO OIEpPUPOBATh MOHATHSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemarh 3aJaud Ha JIOKa3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUNU U
HaxO0XJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSS W3BECTHBIE METOMbI
IPYU PEIICHUN MAaTeMaTHUUECKUX 3aJ1a4 MOBBIIIIEHHOTO U BHICOKOTO YPOBHSI
CIIOXHOCTH;

MPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;
U3BJICKaTh, MPEOOPa30oBbIBATh U HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTYpax, TMPEJACTABICHHYI Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIydeHHbIE 3HAHUS HAa TIPaKTHUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYAIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
mpoiiecce TMOWCKAa  perieHusT MaTeMaTh4decku  chopMyInpoBaHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadd,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 23 1 0 OIIOC bubnuoreka
5 B3anMHOe pacnionoxeHue npsMbIx B 6 1 0 SIOC Bubmiorexa
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3 1 0 AIOC Enbmorexa
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL NPSIMBIX U 25 1 0 AIOC Enbanorexa
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 OIIOC bubnuoreka
MHororpanHuku 7 SIOC bubnuoreka
Bexkropsl B mpocTpaHcTBE 12 OIIOC bubnuoteka
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9 0 SIOC Bubmiorexa
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0




ITOYPOYHOE INIAHUPOBAHUME

10 KJIACC
N KoaunvecTBo yacoB Nara DJIeKTPOHHbIE
Tema ypoka Kont- IpakTu- nugposeie
n/n U3yYEeHHUs
Bcero POJIbHBIE  4YecKHe o0pa3oBaTejbHbIE
padoTbI padoTbI pecypcnl
OcHoBHBIE TpaBUIIa N300pAKEHNUS HA PUCYHKE SIOC

1 ; : 1 0 0
IJIOCKOCTH, MAapaJIJICJIbHBIX MPSIMBIX (OTPE3KOB) 05.09.2023  Enbmmorexa
CepeHBI OTPE3Ka
[TonsiTHs cTepeoMeTpHr: TOUKA, PsiMas, IIIOCKOCTb,

5 npocTpancTBO. OCHOBHBIE MTpaBUIIa U300paKEHUS HA 1 0 0 OIIO0C
PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX MPSMBIX 05.09.2023  bubamnoreka
(OTpe3KoB), cepeIMHbI OTPE3Ka
[TonsTHS: MepeceKarouecs MIOCKOCTH,

3 nepeceKaroImecs npsmasi | miocKoCTh; 1 0 0 DHOC

P Hees TIp ’ 08.09.2023  Bu6muotexa
MOy IPOCTPAHCTBO
[ToHsTHS: TIEpECeKarONUecs TIOCKOCTH,

4 MepeceKaroIrecs npsmas U IIO0CKOCTb; 1 0 0 JHOC

P Hees Tip ’ 12.09.2023  Bubmnoteka
MOy IPOCTPAHCTBO
MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX SHOC

1

5 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYFOIINX 0 0 12092023  Bubmiorexa
00BEKTOB
MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX SHOC

6 1 0 0
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYFOIIHX 15.09.2023  Bubmiorexa
00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U MEPBbBIE CIEACTBUS U3 HUX 1 0 0 JHOC

peoNetp P 8 19.09.2023  Bubmnoteka

8 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE CIICICTBUS U3 HUX 1 0 0 HOC

PEOMETP P 8 19.09.2023  Bu6mmotexa




AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEICTBUS U3 HUX.

9 C . SI1IOC
110coOBI 3aJaHMsI IPSIMBIX U IJIOCKOCTEN B ) 9909.2023  Bubmiorexa
npoctpaHcTBe. O003HaUSHMS MIPSIMBIX U IIJIOCKOCTEN
N300pakenue ceueHuil mupaMusl, Kyoa v IpU3MBl,
KOTOpBIE MTPOXOJIAT uepe3 ux peopa. M3obpakenue AIOC
10 NepeceueHus MOITyIeHHBIX HHOCKOCTGI/I‘: 96.09.2023  Eubmorexa
PackpaiBanue NOCTPOSHHBIX CEUCHUH Pa3HBIMU
L[BETaMU
N300pakenne ceueHuil mupaMusl, Kyda v pU3MBI,
KOTOpBIE MMPOXOJAT Yepe3 ux péopa. Mzobpaxenne SIOC
11 IIepeCeYeHMs Oy YECHHBIX HJIOCKOCTGI/I; 96.09.2023  Enbmmorexa
PackpaimBanue NOCTPOSHHBIX CEUCHUH Pa3HBIMU
L[BETaMU
N300pakenne ceueHuil mupamMusl, KyOa v PU3MBI,
KOTOpBIE MMPOXOJAT Yepe3 ux péopa. Mzobpaxenne SIOC
12 MepeceueHus MOITyIeHHBIX HJIOCKOCTGI/I; 90092023  Enbamorexa
PackpaimBanyue NOCTPOSHHBIX CEYCHUH Pa3HBIMU
[[BETaMU
N300paxenune cedeHni nupamuibl, Kyba v MpU3Msl,
KOTOpBIE TPOXOIAT uepe3 ux péopa. Mzobpaxkenue SIOC
13 NepeceueHus MOTyIeHHBIX HJ'IOCKOCTGI/I; 03102023  Enbamorexa
PackpaimBaHue NOCTPOSHHBIX CEYCHUH Pa3HBIMU
[[BETaMHU
14 M . SI10C
€TOJI CJIEIIOB IS TOCTPOSHHSI CEUCHUH 03102023  Bubmorexa
15 Meton cienos uist NocTpoeHus ceueHuil. CBoiicTBa SI0C
nepeceyeHmil MpsSMbIX U MIIOCKOCTEN 06.10.2023  Bubamoreka
16 Meton cienos uist NocTpoeHus ceueHuil. CBoiicTBa SI0C
MepeceyeH il NPsSIMBIX U MIIOCKOCTEN 10.10.2023  bubnuoTteka




[TocTpoenue ceueHuit B nupamue, Kyoe 1mno Tpém

17 ToukaM Ha p&opax. Co3maHre BHIHOCHBIX YepTEkKEH 1 HOC
10.10.2023  bubnuoteka
3aIlUCh 1IAroB MOCTPOEHUS
[TocTpoeHue ceueHuit B nmupamue, Kyoe 1mno tpém SIOC

18 ToukaMm Ha péopax. Co3gaHne BBIHOCHBIX YepTeXKeH U 13102023  Bubmiorexa
3aIUCh IIAroB MOCTPOCHUS
ITocTpoenue ceuenuii B nupamue, Kyoe 1no Tpém AIOC

19 ToukaMm Ha péopax. Co3gaHne BHIHOCHBIX YepTeXKen U 17102023  Bubmiorexa
3aIlMCh IAroB MOCTPOCHUS
ITocTtpoenue ceuenuii B nupamue, Kyoe 1no Tpém AIOC

20 Toukam Ha péOpax. Co3naHue BHIHOCHBIX YEPTEKEH U 17102023  Eubmmorexa
3aIlUCh 1IAroB MOCTPOEHUS
[ToBropenue miaanumeTpuu: Teopema o AIOC

21 MIPOTOPIMOHANBHBIX OoTpe3kax. [logooue 90.10.2023  Bubmiorexa
TPEYTOJIbHUKOB

\ EOBTOpeHHG mnanuMerpun: Teopema Menenas. SIIOC

acueThl B CCUYCHUSAX Ha BEIHOCHBIX YePTEXkKax.
HcTopus pa3BUTHS IUIAHUMETPUH U CTI::peOMeTpI/II/I 24.10.2023 | bubmotera

93 KonTponbHas padorta "AKCHOMBI CTEPEOMETPUH. SIM0C
Ceuenus" 24.10.2023  bubnmoreka
B3anmMHoe pacroniokeHue NpsMbIX B IPOCTPAHCTBE.

24 CkpenuBaroniuecs npsamele. [Tpusnakn SIO0C
CKpEIIMBAOIINXCs NpsAMBIX. [lapaniensHbie npsMbie B 27.10.2023  bubaunoreka
MIPOCTPAHCTBE
Teopema o cyI1ecTBOBaHUN U €JTUHCTBEHHOCTH
IIPSIMOY NapaJlJIEIbHOW TaHHOM IPSIMOH, Elpoxo;[ﬂmevﬁ SIOC

25 yepe3 TOUKY IPOCTPAHCTBA U HE JIeXKallel Ha TaHHON 07112023  Eubmorexa

HpHMOﬁ. Jlemma o MEPpCCCUCHUU TTapaJlJICIIbHBIX
MMPAMBIX IIJTOCKOCTBIO




[TapamtenpsHOCTB Tpex NpsMbIX. TeopeMa o TpEx

26 3I10C
napajuleNbHBIX IpSIMbIX. Teopema o 07112023  Bubmiorexa

CKPEILMBAIOIINXCS IPSMBIX
[MTapannensHoe nmpoexTrupoBanue. OCHOBHbBIE CBOMCTBA SIOC

27 MapaJIENbHOTO HpOCKTPIpOB&HfI?I. N3o6paxkenune 1011.2023  Enbamorexa
pa3HbIX (pUTryp B MapauienbHON MPOSKIUU

28 LlenTpanbHas npoekius. Yol ¢ COHANpaBICHHBIMU OI10C
CTOpOHAMU. YTOJ MEXIY IPSIMbIMU 14.11.2023  bubnuoteka
3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBaHHE, AIOC

29 CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B 14112023  Bubmiorexa
MIPOCTPAHCTBE
[TonsATHA: MapauIeIBHOCTD MPSAMOM U INIOCKOCTHU B

30 npoctpanctie. [Ipu3Hak napaienbHOCTH NPSIMOU U OIIO0C
mockocTy. CBOMCTBA NMAapaIEIbHOCTH NPSIMOU U 17.11.2023  bubnuoteka
IJIOCKOCTH
['eomeTpruecKue 3aja4ui Ha BEIYMCIICHUE U ALIOC

31 JI0Ka3aTenbCTBO, CBﬂ3'i1HHI)Ie C TMapauIeTLHOCTHIO 91112023  Bubmorexa
HPSIMBIX U MIJIOCKOCTEN B POCTPAHCTBE
[TocTpoeHne ceueHus, MPOXOAAIIETO Yepe3 JaHHYIO SIOC

32 npﬂMyIVo Ha quTeme u napavnnem,Horo Ipyrou 91112023  Bubmiorexa
npsMoi. Pacd€r oTHOIIEHUI
[TapannenbHas NpoeKuus, NIPUMEHEHUE JUIs AIOC

33 HOC’IlpOCHI/I)I ceueHHi Kyba u nmapauienenumnesaa. 94112023  Bubmiorexa
CaoiicTBa napajuiesIeNuIe1a U Mpu3Mbl

34 [TapannensHbie nnockoctu. Ilpusnaku SI0C
MapaJuIeIbHOCTH JBYX IUIOCKOCTEN 28.11.2023  bubaunoreka
Teopema o0 mapaJuIeTbHOCTH ¥ € IUHCTBEHHOCTH SIOC

35 TUTOCKOCTH, MPOXOISIIEH Yepe3 TOUKY, He TPHHAIe- 98112023  Bubmorexa

JKallyro JIaHHOM IINIOCKOCTH U CIIEACTBHUS U3 HEE




CaolicTBa napamieiabHbIX INIOCKOCTEN: O

MapayIeIbHOCTH MPAMBIX MIEPECCUCHUS TTPU OI10C
36 .
MEPECCUYCHHUH JIBYX MapaJlIeIbHBIX TJIOCKOCTEH 01.12.2023  bubauoteka
TpeTbhen
CBoiicTBa mapaienbHbIX IIIOCKOCTEH: 00 OTpe3Kax
37 [apaJUIeNIbHBIX IPSIMBbIX, 3aAKIFOUEHHBIX MEXTY OIO0C
MapajuieIbHBIMU TUIOCKOCTSMH; O ITepECCYCHUN 05.12.2023  bubnuoTteka
IPSIMOI1 ¢ ABYMS MapalieIbHBIMU IJIOCKOCTSIMU
3I10C
38 [ToBTOpenue: Teopema [Tudaropa Ha miIockocTu 05122023  Bubmorexa
39 [ToBTOpEHME: TPUTOHOMETPHUS MPAMOYTOIBHOTO OIIO0C
TpPEYroJbHUKA 08.12.2023 bubnuoTteka
40 CBoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO MapauieenuIeaa DLOC
12.12.2023  bubnuoTteka
Boruncnenue IMH OTpe3KOB B KyOe U SIM0C
41
MPSIMOYTOJIbHOM apasuiesenureie 12.12.2023  bubmmoTteka
42 [leprieHAUKYISPHOCTH NPSIMOM U MI0cKOCTHU. [Ipu3Hak 3IM0C
MEePHEHIUKYISIPHOCTH MPSAMOM U MIIOCKOCTH 15.12.2023  bubnuoTteka
43 [lepneniuKyIsIpHOCTH NMPsIMOM U TI0cKOCTH. [Ipu3Hak SIM0C
NEPIEHIUKYJISIPHOCTH MIPSIMON U TUNIOCKOCTH 19.12.2023  buGnuoteka
Teopema o CyIIecTBOBaHUU M €JUHCTBEHHOCTH ALIOC
44 IPsIMOH, npoxommien 4yepe3 TOYKY IPOCTPAHCTBA U 10122023 Enbmmorexa
MIEPIIEHIUKYIISIPHOHN K TIOCKOCTH
45 IInockocTH ¥ NEpNEHANKYIISIPHBIE UM IIPSIMBIE B SI0C
MHOTOTpaHHUKaX 22.12.2023  bubnmoreka
46 [InockoCcTH ¥ NEPIEHANKYIISIPHBIE UM IIPSIMBIE B SI0C
MHOTOTpaHHUKAX 26.12.2023  bubaunoreka
47 [lepnennukynsp u HaknoHHas. [locTpoenue 3IM0C
MEPIEeHIUKYIISIpa U3 TOYKU Ha TPSIMYIO 26.12.2023  bubnmoreka




[Iepnennukymnsap u HaknoHHasd. [loctpoenue

SI0C

48 MEPIEeHIUKYIISIpa U3 TOUYKU Ha TPSIMYIO 29.12.2023 bubnuoTteka
49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas u OIO0C
oOparHas) 09.01.2024  bubmuoTteka
50 Teopema o Tpéx nepneHAUKysApax (mpsmas u OIIO0C
oOparHas) 09.01.2024  bubnuoTtexa
o1 VYroa Mexay CKpeluBaoIIUMHUCA TPSIMbIMU HOC
12.01.2024  bubnuoteka
[Touck neprneHauKyJIIpHBIX MPSMBIX C IIOMOILBIO SI0C
52 .
MEPIEeHIUKYIISIPHBIX TUIOCKOCTEN 16.01.2024  bubmuoTteka
53 OpTOroHajibHOE MPOEKTUPOBAHUE DHOC
16.01.2024  bubnuoTteka
54 [TocTpoenue ceueHuit Kyoa, IPU3MBbI, TPABUIBHOM SI0C
MMpPaMHJIbI C TOMOLIbIO0 OPTOTOHAIBHOM MPOEKINU 19.01.2024  bubmuoteka
55 [TocTpoenne ceueHuit Kyoa, IPU3MBbI, TPABUIBHOM SI0C
MUpPaMHJIbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKIINH 23.01.2024  bubnmoreka
CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO SOC
56 wiockoctu. [Inockoctu cummeTpuit B 93.01.2024  Eubmmorexa
MHOT'OI'paHHHKaxX
57 [Ipu3Hak neprneHuKyISIpPHOCTH MPSIMON U TUIOCKOCTH SIM0C
KakK CJI€/ICTBUE CUMMETPHUH 26.01.2024 bubnuoreka
58 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacdér paccrosiHuii ot SIM0C
TOYKH JI0 TNIOCKOCTHU 30.01.2024  Bubnmoreka
59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacd€r paccTosiHui OT SI0C
TOYKH J10 TUNIOCKOCTH 30.01.2024  Bubaunoreka
CriocoObl OMyCTUTh NEPIEHANKYIISPBI: CUMMETPUS, 3IM0C
60 . .
CZIBUT TOUKH I10 NMAPAJJIEIBHON NPIMOI 02.02.2024  bubaunoreka
61 CnBur 1o HenmapajIeIbHON MPSMON, H3MEHEHHE OI1O0C
paccTostHuM 06.02.2024  buGimoTeka




62 KonrponsHas padora "B3anmHoe pacrionoxxeHue OIM0C
MPSIMBIX U ITIOCKOCTEH B IpocTpaHcTBe" 06.02.2024  bubnuoTteka
[ToBTOpEHUE: yroy MeXIy NpSMbIMU Ha MJIOCKOCTH, AIOC

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHUKE,

P PILE TP ey 09.02.2024  BuGmuotexa
TeopeMa KOCUHYCOB
[ToBTOpEHME: YTOI MEKY CKPEIIUBAIOIIMMUCS OI10C

64
MPSIMBIMU B ITPOCTPAHCTBE 13.02.2024  bubnuoteka

65 ['eomeTpuyeckre METO bl BEIYMCIICHUS YIJIa MEXKITY OI10C
MPSIMBIMH B MHOTOTPaHHUKAX 13.02.2024  bubnuoteka
JIByrpansblii yroj. CBONCTBO JIMHEWHBIX YIJIOB SI0C

66
JBYTPaHHOIO yria 16.02.2024  bubmuoTteka

67 [lepnennukynspubie maockoctd. CBOCTBa B3aUMHO 3I10C
MEPIEeHIUKYISIPHBIX TUIOCKOCTEN 20.02.2024  bubnuoteka
[Tpu3HaK neprneHAuKYISIPHOCTH IJIOCKOCTEH; TeopemMa SOC

68 0 MPSIMOI MepeceyeH s IByX MI0CKOCTEH

P P A 20.02.2024  Bu6muotexa
MEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH

69 [IpsimoyronbHBIN Napasuienenunes; Kyo; n3MepeHus, SIM0C
CBOMCTBA MPSMOYTOJIBHOTO Mapaliesienuneaa 23.02.2024  bubnmoreka

70 Teopema o nuaroHanau NpsMOYroJBHOTO SIO0C
napajuieJIienuIe/a u CIeCTBUE U3 Hee 27.02.2024 Bubnuorexa
CrepeoMeTpuuecKkre U MpUKIaIHbIC 3aa4u, SIIOC

71 CBSI3aHHBIE CO B3aUMHBIM PACIONI0KEHUEM MPSAMBIX U

P P 27.02.2024  Bubnnotexa
IJIOCKOCTH
[ToBTOpEHME: CKpEIMBAIOIIHECs TIPSMBIE, SIOC
72 napajuieNIbHbIEe TUIOCKOCTH B CTaH/IapPTHBIX
P Hap 01.03.2024  Bu6muotexa
MHOTOTpaHHUKAX
[MTapa mapamiensHBIX MIOCKOCTEH Ha SIOC
73 CKPEUIMBAIOIINXCS TIPSMBIX, PACCTOSTHAE MEXK
bet PAVREG, P v 05.03.2024  Butmmorexa

CKpCHIMBAOIIUMUCSA ITPAMBIMU B IIPOCTBIX CUTYyallUAX




Paccrosaue oT TOUKH A0 IIJIOCKOCTH, paCCTOAHUC OT

SI0C

4 MPSMO¥ 10 TIJIOCKOCTH 05.03.2024 = bubOinmoreka
75 Boruncnenue pacCTOSHUN MEXy CKPEIUBAIOLIUMUCS OIO0C
NPSIMBIMH € TIOMOIIBIO TIEPIICHIUKYIISIPHOM IIOCKOCTH 08.03.2024  bubnmoreka
TpéxrpanHblil yroi, HepaBeHCTBa JIsl TPEXTPAHHbBIX
76 yriioB. Teopema [Iudaropa, TeopemMbl KOCHHYCOB U JHOC
. 12.03.2024  bubnuoteka
CHHYCOB JJIsl TPEXIPAHHOI'O yIJia
77 DneMeHTHI CHEPUIECKON TeOMETPHH: T€OIe3HICCKUE OI10C
JIMHUU Ha 3emiie 12.03.2024  bubnuoTteka
3I10C
78 KonrponsHast pabora "Yrisl u paccTostHus" 15.03.2024  Bubmiorexa
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0 SI10C
3JIEeMEHTHI" 19.03.2024  bubnuoTteka
3I10C
80 [Iupamuna. Buasl nupamuz. [paBunbHas nupamuaa 10.03.2024  Eubamorexa
81 [Ipusma. IIpsimMast u HakOHHas npusMsl. [IpaBuiibHas SIM0C
npu3Ma 22.03.2024  bubnmoreka
82 [Ipsamoii napamienenunen, npsiMOyTroJIbHbBIN SIO0C
napasenenunes, Kyo 02.04.2024  bubnunoreka
. 3IM10C
83 Brimykible MHOrorpanHuku. Teopema Diinepa 02.04.2024  Eubmmorexa
84 Brinykible MHOrorpanHuku. Teopema Ditniepa. SIM0C
[IpaBuiibHBIE U TOTYNIPABUIIbHBIE MHOTOI'PAaHHUKU 05.04.2024  Bubnmoreka
85 Konrponsnas padora "MHororpaHHUKH" 09.04.2024 ;?g?jgmem
86 [ToHsATHE BEKTOpA HA IJIOCKOCTH U B IPOCTPAHCTBE HOC
09.04.2024  bubnuoTteka
87 CymMa BEKTOpOB dHOC
12.04.2024  bubmmoteka




88

Pa3Hoctb BEKTOpOB

SI0C

16.04.2024  bubnuoTtexa

89 [TpaBwiio mapanenenumena HOC
16.04.2024  bubmuoTteka

90 YMHOXEHHE BEKTOpa Ha YHCIIO HOC
19.04.2024  bubnuoteka

01 Paznoxenue BexTopa 1o 6a3ucy Tpéx BEKTOPOB, HE OIO0C
JIEKAINX B OIHOM INIOCKOCTH 23.04.2024 | bubOnmoreka

92 CkansipHoe pou3BeACHNE 2ToC
23.04.2024  bubauoTteka

93 Brrunciienue yria Mex.y BEKTOpaMH B IPOCTPAHCTBE DHOC
26.04.2024  bubnuoTtexa

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu HOC
30.04.2024  bubGmmoTeka

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu HOC
30.04.2024  bubGmmoTeka

96 IIpocreimue 3a1aum ¢ BEKTOPaMH IHOC
03.05.2024 bubnuoTteka

97 [Ipocreiimme 3a1aqu ¢ BEKTOpaMu HOC
07.05.2024 bubGmmoTeka
98 O0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 07.05.2024 EE;:EOTGM
99 O06o001IeH e U cucTeMaTU3alus 3HaHU! 10.05.2024 Efg?jgmem

3IM10C
100 WroroBas koHTpoJsIbHAs paboTa 14.05.2024  Bubmiotexa

3IM0C
101 WroroBas koHTpoJsibHAs paboTa 14.05.2024  Bubmiorexa




102 O06001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI

17.05.2024

SI10C
Bubianoreka

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Maremaruka: ['eomerpusi, 10 kinacc/ [Torockyes E.B., 3saBuu JI.U., O6mecTBO

C OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY, 2020

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



