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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBasieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMYECKOE€  MbIIUIEHHE,  (opMUpyeMoOe NpH  HU3YyYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUHU 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KAK COCTABJISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOIO C UCIOJIb30BaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHHUS paclioO3HaBaTh HAa YepTexkax, MOJAENAX U B peaJbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHATh, MPOBOJAMUTH J0KAa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeiabCTB  IMpHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  TMPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEHl UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBistoTCs:  «[IpsiMble W IUIOCKOCTH B IIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensiercs He  TOJBKO  TI0
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepaiibHON paboueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATENHHO U MTOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOneHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOIIKEHUIO H3YyYEHUS MATeMAaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIICACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromyecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSAMBIX, IAPAIIICIIBHOCTD IIPAMOU
u 1iockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. llapajuienbHOCTD IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapaJUICIAbHbIE W IEPIECHIMUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, TMHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXrpaHHBII 1 MHOTOTPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosibHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajuleenune]; YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHass nupamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAs IIpU3Ma U
IpaBWJIbHAS IHMPAMHIA, TMPABUIbHASA TPEYrOJibHAs MHpaMHUIa W TPABUIIbHBIN



TeTpadap, KyO. IlpeacraBieHue O TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JOAECKAdIP U UKOCADIP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TMPABUIBLHOW MHPaMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPaMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPUS NPaBHIbHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpaA Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  OOLIECTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
OpoLeAyp TpaxAaHCKOro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aUMOJEUCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C WX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakTaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, UEHHOCTHOE OTHOLIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,



UCIIOJb30BAaHUE DJTHUX JOCTIKEHUH B JPYrUX HayKaxX, TEXHOJOTHUsX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyILIEro;

4) acTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHUWE K MHPY, BKIIOYAs SCTETHKY MAaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEUICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MAaTEeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHE:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0OPOBUTEIBHON 1E€ATEIBbHOCTBIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuuyHbiM  chepaM  TPO(PECCHOHATBHON  NESTEIbHOCTH, CBA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oyaymeil npodeccud U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO U
caMO00pa30BaHUIO Ha MPOTSHKEHUM BCEH KM3HM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYphbl, TIOHMMAHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHOM M COLMATIBHOU
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIeM, OpUEHTALIS
Ha TNPUMEHEHHE MATeMAaTHMYEeCKUMX 3HAHMM JUIsl penieHus 3agady B 00JacTu
OKpYXarolenl cpefpl, IMJIaHUPOBAHUE MOCTYNKOB M OIEHKA HMX BO3MOKHBIX
MOCIICICTBUUN JIUISL OKPYIKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH ©  OOIIECTBEHHOM  MpPaKTUKH, [OHUMaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITEIIbHOCTH, ATAaroB €€
pPa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKON KyJIbTypoll Kak CpEICTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO W HCCIEIOBATENbCKYIO JI€ATENbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eifiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTEpUU s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JleJIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemeHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4E€TOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHUPYIOUIME  MPOTUBOpEUUE,  MOpodiieMy,
yCTaHABJIMBAaTh HCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTHYECKOro 00bEKTa, SIBJICHUSI, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy O0bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (HOPMYJIMPOBaTh OOOOIIECHUS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIICIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TAKXKE BbIIBUTaTh
MPEATNOJIOAKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pa6ora c undopmanueii:

BBISIBIIATH Je(UIUTHI UHPOPMAILIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JJIsl PEILLICHUS 3a]1a4uu;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3JIMUHBIX THIOB, aHAJTIU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3TUYHBIX BUJIOB M
dbopmM IpeacTaBICHNUS,



CTPYKTYpUpPOBaTh MHGOPMALIMIO, MPEICTaBIATh €€ B pazNUYHbIX (Popmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIC 1eHCTBUA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKAECHUS B COOTBETCTBUU C YCIOBUSMHU U
HeNsIMU  OOILLEHUs], SCHO, TOYHO, I'PaMOTHO BBIPaXXaTh CBOK TOYKY 3pEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS 0 XOAY PELICHHS 3aJa4H,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaThb BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEelIeHNsl, COIOCTABIATh CBOM CYXKACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jIM4Me€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEIO0BaHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBHS

Camoopranusamnus:

COCTaBJISAThH ILJIaH, AJITOPUTM PEIICHUs 3aJa4u, BHIOUPATh CIIOCOO pELICHUs C
y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEILHOW  peduiekcuM  Kak  OCO3HAaHMS
COBEPIIAEMBIX JECUCTBUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUM 33J1a4H,
BHOCUTH KOPPEKTHUBBI B JICATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIHCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHIATH MPUUUHBI
JOCTIDKCHUS I HEIOCTHIKCHUST PE3YJIbTATOB JIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThl mTpu pemeHuH Y4YeOHBIX 3a7ad, NTPUHUMATH IIeIb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh



BUIbl paboOT, JOOroBapuUBaThCS, OOCYXAAaThb NPOIECC U pe3yabTaT paboThl,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3rOBbIE IUTYPMBl» W HHBIE), BBINOJHATH CBOK YacThb pabOTBl H
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYIMMHM WIEHAMU KOMAaH[bl, OLICHHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpPHUsM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K kxonity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TIPU
pELICHNUH 33a4 U TPOBEACHUHN MAaTEMaTHUYECKUX PACCYKICHUN;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPH PELICHUU
F€OMETPUYECKHX 3a]1aY;

e KJIAcCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C yIJlaMd B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
IJIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATUSAMHU, CBA3AHHBIMU C MHOTOTPaHHUKaMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MpU3Ma,
nupamMuaa, NpsMOYroJIbHBINA Mapaienaenunes, Kyo0);

e KJIAaCCU(PUUMPOBATH  MHOTOTPAHHWKH,  BBIOMpass  OCHOBaHWS IS
KJ1acCu(UKaIIUH,

e CBOOOAHO ONEpUPOBATH  IOHATUSMH, CBSA3AHHBIMH C  CEUYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajieabHOE, LEHTPATbHOE u OpPTOrOHAIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUsT QUTYP
Ha IUIOCKOCTH;

e CTPOWUTH CEYECHHS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

e CBOOOJHO OMEPUPOBATH MOHATHSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;



pemiarb 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEeMaTUYECKUX OTHOLICHUHA U
HaXOXKJIEHUE T€OMETPUUYECKUX BEJIMYMH, HNPHUMEHSS W3BECTHBIE METO[BI
IIPU PEIIEHUH MAaTeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXHOCTH;

IPUMEHATh IPOCTEHINNE NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpa3OBbIBAaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

IPUMEHATh TOJYYEHHBIE 3HAaHUS HAa I[PAKTUKE: CPABHUBATH W
aHAIM3UPOBAaTh PEALHBIE CUTYallMH, MPUMEHATh HU3YYECHHbIEC MOHATUS B
Impolecce TMOWCKAa peUIeHHs] MaTeMaTH4ecKH chopMmynnpoBaHHON
npo0JieMbl, MOJEIMPOBATh PEAIbHbIE CUTYallUd Ha SA3BIKE TI'€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJEIH C HCIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MPaKkTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJ1eKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM KonTtp Mpakrn | (undpossie)
n/n NpOrpaMmbI Bee | o HbELe YecKHe o0paszoBaTebHbIe
ro padoThI padoThI pecypchl
BBenenue B ctepeoMeTputo 23 1
B3anMHOe pacnosioKeHue NpsMbIX B 6 1
MIPOCTPAHCTBE
[MapannensHoCTh MPSIMBIX u g
IUTIOCKOCTEH B MPOCTPAHCTBE
HCI?’HeHL[I/IKyJI}IpHOCTB OpSMBIX | o5
IUTIOCKOCTEH B MPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
[ToBTOpEHwME, 00061IeHNE u 5 p
cHCTEeMaTH3aIus 3HaHUH
OBHIEE KOJIMYECTBO YACOB TIIO 102 6 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVTIACC
Kosaun4yecTBo 4acoB Jlara DJIeKTPOHHbIE
' Tema ypoka KonTpoabHbl IIpakTuyecku H3y1eHUs tupponsre
n/n Beero POJIbLHBIE P eckue 00pa3zoBaTebHbIe
padoThI padoThI (maan/dakr) pecypeb
OcHoBHbIE  TpaBuiia H300pakeHHUs  Ha
1 pHUCYHKE IIIOCKOCTH, MapalJIENbHBIX MPAMBIX 05.09.23
(OTpe3KOB), CepeIMHBI OTPE3Ka
[lonsTust crepeoMeTpuu: TOUKa, MpsMas,
IJIOCKOCTb,  IPOCTPAHCTBO. OcHoBHbIE
2 mpaBwia  HM300paKEHUST  HAa  PHUCYHKE 06.09.23
IIJIOCKOCTH, napajuieabHbIX MPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka
[lonsaTnsa: mepecekarommecs  IUIOCKOCTH,
3 MnepeceKarommecss IpsAMas M IJIOCKOCTh, 08.09.23
MIOJIYTIPOCTPAHCTBO
[lonsaTna: mepecekarommecs  IUIOCKOCTH,
4 MepeceKaIrecs: TMpsMas U IUIOCKOCTH; 12.09.23
ITOJIYITPOCTPAHCTBO
MHororpaHHUKH, U300pa’keHre IPOCTENIINX
5 MIPOCTPAHCTBEHHBIX buryp, 13.09.23
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHUKH, U300paKeHHEe MPOCTEUIIINX
6 IIPOCTPAHCTBEHHBIX buryp, 15.09.23
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEpEOMETPHUH U MICPBHIC 19.09.23




CJICACTBUS U3 HUX

AKCHOMBI ~ CTEpEOMETPUM U IIEPBbIE
CJIEJICTBHS U3 HUX

20.09.23

AKCHOMBI ~ CTEPEOMETPUHM U TIEPBHIC
cnenctBus u3 HuX. CrocoObl  3amaHus
NpAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE.
O0603HaueHUS IPSMBIX U TUIOCKOCTEH

22.09.23

10

N300pakeHne cedeHUil mupamuibl, Kyda H
IIPU3MBI, KOTOpBIE IPOXOJAT Yepe3 ux peopa.
N300paxkeHne mepeceyeHusl IOTYYCHHBIX
IJIOCKOCTEN. PackpammBaHue IOCTPOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMHU

26.09.23

11

N300pakeHne cedeHUil mupamuiabl, Kyda H
MIPU3MBI, KOTOpBIE IPOXOJIAT Yepe3 ux peopa.
N3o0paxkenue mepeceueHuss TMOTyYEHHBIX
IJIOCKOCTEN. PackpammBaHue NOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

27.09.23

12

N300pakeHne cedyeHUil mupamuipbl, Kydoa U
MIPHU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux peopa.
N3o0paxkenue mepeceueHuss TMOTyYEHHBIX
IJIOCKOCTEN. PackpammBaHue NOCTPOEHHBIX
CEeYeHUI Pa3sHbIMH IBETAMU

29.09.23

13

N300pakeHne cedyeHUil mupaMuibl, Kyda U
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux peopa.
N3o0pakenne mepecedeHuss TMOTydeHHBIX
IJI0CKOCTe. PackpammBaHue NOCTPOEHHBIX
CeUeHUM Pa3sHbIMH IBETAMU

03.10.23

14

Merton cnesoB st MOCTPOSHUS CeUEHU

04.10.23




Meton cinenoB i MOCTPOCHUS CEUYEHUM.

15 CBoiicTBa  mepeceYeHUH  MPAMBIX U 06.10.23
IIJIOCKOCTEN
Meroa cnenoB Ajis TOCTPOEHUS CEUCHUM.

16 CBoiicTBa  mepeceyeHUH  MPsAMBIX U 10.10.23
IIJIOCKOCTEN
[TocTpoenue cedyenuit B nmupamuje, Kyoe mo

17 Tp€M  TOYKaM Hau péopax. Cosznanue 11.10.23
BBIHOCHBIX YEpPTEXKEH U 3aluch IIAroB
MIOCTPOCHUS
[TocTpoenue cedyenuit B nmupamuje, Kyoe mo

18 Tp€M  TOYKaM Hau péopax. Cosznanue 13.10.23
BBIHOCHBIX UYEpPTEXKEH U 3aluch MIAroB
MIOCTPOEHUS
[TocTpoenue cedyenuii B mupamuje, Kyoe mo

19 Tp€M  TOUYKaM Hau péopax. Cosznanue 17.10.23
BBIHOCHBIX YEpPTEXKEH U 3aluch MIaroB
MMOCTPOEHUS
[TocTpoenue cedyenuii B mupamuje, Kyoe mo

20 Tp€M  TOUYKaM Hau péopax. Cosznanue 18.10.73
BBIHOCHBIX YEpPTEXKEH U 3aluch MIaroB
MTOCTPOEHUS
[loBropenne mnnanumerpuu: Teopema o

21 MPOIMOPLMOHANBHBIX ~ OoTpe3kax. [lomobue 20.10.23
TPEYTrOJIbHUKOB
[ToBTOpenue MJIAHUMETPHH: Teopema

22 Menenasi. Pacyersl B CeYeHMSIX  Ha 24.10.23

BBIHOCHBIX 4epTexax. Mcropus pasBHTHA




IJIAHUMETpHUH U cTepeomeTprn25.10.23

23

KonrtponpHast pabora "Akc27.10.23uoMbl
crepeomerpuu. Ceuenus"

07.11.23

24

B3aumHOe  pacnonoxeHue — OpAMBIX B
npocrpancTBe. CKpelmMBaromuecs MpsMBIE.
[Ipu3Haky  CKpeUMBAIOUIMXCA  MPSMBIX.
[TapatenpHbIe IPsIMBIE B IPOCTPAHCTBE

08.11.23

25

Teopema 0 CYILLIECTBOBAaHUH u
€IMHCTBEHHOCTH IPSIMOH  IapajuleIbHOU
JAHHOM IIPSAMOM, IPOXOMSIIEH 4Yepe3 TOUKY
MPOCTPAHCTBA WM HE JIEXKAIIEH Ha JaHHOU
IIPSIMOM. Jlemma 0 [IEPECECUYCHUU
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

10.11.23

26

[TapannensHOCTh Tpex mpsiMbIX. Teopema o
TpEX NapauleIbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

14.11.23

27

[TapannensHoe npoekTupoBaHue. OCHOBHBIE
CBOMCTBAa NapajuIEIbHOTO IPOEKTUPOBAHMSL.
N306paxenue pa3HbIX ¢buryp B
MapaJuIeIbHON MPOEKIINH

15.11.23

28

LlentpanbHas IIPOEKLHS. VYron c
COHAITPaBJIICHHBIMH CTOPOHAMHU. YTOJ MEXAY
TPSIMBIMH

17.11.23

29

3azauM Ha JOKa3aTeNIbCTBO M UCCIIEIOBAHUE,
CBSI3aHHBIE C pAaclOJOXKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

21.11.23

30

[lonsATHsA: mapamwieNnbHOCTh NPSAMOA W

22.11.23




IUIOCKOCTH B mpocTtpancTBe. [Ipu3Hak
MapajulelbHOCTH  MPSIMOM U IJIOCKOCTH.
CpoiicTBa mapajuieIbHOCTH  TPSIMOM U
IJI0CKOCTH

31

I'eomeTpuueckue 3aayu Ha BBIYUCIICHHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE c
MapajuIebHOCThIO MPSAMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

24.11.23

32

[TocTpoeHue cedeHus, MPOXOIAIIETO Uepe3
JaHHYI0O  TOpSIMYIH0O  Ha  4YepTrexe U
napajuieJIbHOrO JApyrod npsmoil. Pacuér
OTHOLUEHUH

28.11.23

33

[lapannenpHas npoeKkuusi, NPUMEHEHUE ISl
IIOCTPOEHUS CeueHUN KyOa u
napajuleJenunea. CaoiicTBa
napajuleNIenune a u IpU3Mbl

29.11.23

34

[TapannensHble  miuockoctH.  Ilpu3Haku
NapajIeNIbHOCTH JIBYX IUIOCKOCTEH

01.12.23

35

Teopema 0 napaieIbHOCTH u
CAUMHCTBECHHOCTHU IIJIOCKOCTH, HpOXOI[SIHIGfI
4yepe3 TOUKYy, HE MPUHALICKAILYIO JaHHOU
IIJIOCKOCTH U CJIEJICTBUA U3 HEE

05.12.23

36

CpolicTBa NapajuIeIbHBIX IUIOCKOCTEM: O
MapajIeIbHOCTHA MPSIMBIX IMEPECEYEHUS IIPU
nepeceYeHNH IBYX MapaIeIbHBIX
IIJIOCKOCTEN TpeThen

06.12.23

37

CBoiicTBa mapajieNIbHBIX IUIOCKOCTEH: 00
OTpe3Kax napaiiesbHbIX MPSIMBIX,

08.12.23




3aKJIIOYEHHBIX MCKIY napauijicCiIbHbIMU
INIOCKOCTAMHU, O ICPECCUCHUU pr[MOﬁ C
ABYM: MTapaJlJICIbHBIMU INIOCKOCTAMHA

[ToBropenue: Tteopema Iludaropa Ha

38 12.12.23
IJIOCKOCTH
IToBTOpEHuUE: TPUTOHOMETPUS

39 P P P 13.12.23
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CpoiictBa kyba Uu  HOPAMOYTOJBHOIO

40 Y PANeYE 15.12.23
napajulesenune1a
Bbrluncnenue JUIMH OTpPE3KOB B Kybe u

41 g P Y 19.12.23
IIPSIMOYTOJIBHOM TapajuieyIeuIe e
[IepneHuKyISPHOCTD IPSIMOM U IIJIOCKOCTH.

42 [Ipu3Hak nNEepHeHAMKYISAPHOCTH NPSIMON H 20.12.23
IIJIOCKOCTH
[lepneHMKyYIAPHOCTD IPSIMOM U IIOCKOCTH.

43 [Ipu3Hak nNEepHeHAMKYISPHOCTH NPSIMON H 22.12.23
IIJIOCKOCTH
Teopema 0 CYyILIECTBOBAaHUU "
€AUHCTBEHHOCTH  IPAMOM,  MPOXOIALIEH

44 A P poxoI 26.12.23
yepes TOYKY MIPOCTPAHCTBA "
MIEPIEHIUKYISIPHON K INIOCKOCTH
[ImockocT ¥ NEPHEHIUKYISAPHBIE UM

45 PHERATIEYED 27.12.23
IIPsIMbIE B MHOTOTpaHHHUKAX
[InockocTH W NEpHEHIUKYISAPHBIE UM

46 P AHKYIAP 29.12.23
IIPsIMbIE B MHOTOTPaHHHUKAX
[lepnennukynsap u HakioHHas. [locTpoeHue

47 PHEHATIYIAD P 09.01.24

NEPNCHAUKYJIApa U3 TOYKH HA MIPAMYIO




[lepnennukynsp u Hakiaonsas. [loctpoenue

48 10.01.24
MEePIEHIUKYIISIPA U3 TOYKH HA MPSAMYIO
Teopema 0 TpEX neprneHAUKyIspax (mpsmas

49 P P P AMKyIApax. (1p 12.01.24
u oOparHast)
Teopema o Tpé€x meprneHauKyaspax (mpsmas

50 b P PHICHHKYIAPAX (1P 16.01.24
u oOparHast)

51 Yron Mexay CKpeUMBAOIIUMUCS IPIMbIMU 17.01.24
[Touck mnepneHAUKYISPHBIX MPSAMBIX  C

52 PTICHAMICYIVP p . 19.01.23
MMOMOIIBIO MEPIIEHIUKYJISIPHBIX IIOCKOCTEM

53 OpTOroHajibHO€ MPOEKTUPOBAHUE 23.01.24
[loctpoenne ceueHuii  kyOa, TMPHU3MBI,

54 NMpaBWIBHON  TUpPaMUIIbl C  MOMOIIbIO 24.01.24
OpPTOTOHAJIBLHOM MPOEKINH
[loctpoenne  ceueHuit  ky0a, MPHU3MBI,

55 MpPaBWIBHOM  TUpPaMUIBl C  MOMOIIBIO 26.01.24
OPTOrOHAJIBLHOM MTPOEKIIUU
CummeTpusi B MPOCTPAHCTBE OTHOCHTEIIBHO

56 miockoctu.  Ilmockoctm  cummerpuii B 30.01.24
MHOTOTpaHHUKaX
[Ipyu3Hak NEPNEHAUKYISPHOCTH NPSAMOU H

57 P PHEHIHARYIIP P 31.01.24
IJTOCKOCTH KaK CJIEJACTBUE CUMMETPUHU
IIpaBunbHBIE ~ MHOTOTPaHHUKH. Pacuér

58 . 02.02.24
pacCTOAHUM OT TOYKH 10 MIIOCKOCTH
[IpaBuibHbBIE MHOTOTPAaHHUKH. Pacuér

59 P . P 06.02.24
pacCTOAHUM OT TOYKH J0 MIIOCKOCTH
CrocoObsl  OMYCTUTH  NEPHEHIUKYISIPHI:

60 Y PTCHIHIYIAP 07.02.24

CUMMCETpPUA, CABUI' TOYKHU II0 napannenBHoﬁ




NpAMOit

61

Caur 1mo  HemapajUIeNbHOW  NPSAMOI,
M3MEHEHUE PACCTOSHUN

09.02.24

62

KonTposbnas paborta "BzaumHoe
pacrojioKeHUEe TMPSMBIX M IUIOCKOCTEH B
npocrpaHcrae”

13.02.24

63

[ToBTOpEHHME: yrom MeXAy MNPSMBIMH Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MPOU3BOJIFHOM  TPEYroJbHUKE, Teopema
KOCHHYCOB

14.02.24

64

[ToBTOpEHuUe: yroi MEXY
CKPEIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

16.02.24

65

FGOMeTpI/ILIeCKI/Ie MCTOAbI BBIYMCICHUA yIJia
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

20.02.24

66

JiByrpannbiii  yron. CBOWCTBO JMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

21.02.24

67

[lepnenaukynspusie MmiaockocTd. CBolcTBa
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEN

27.02.24

68

IIpu3Hak nepneHuKyJIIpHOCTH IIOCKOCTEM;
TeopeMa O TpPAMON NEPECceYeHUs JABYX
IUIOCKOCTEN  MEPHEHIUKYISAPHBIX TPEThEH
IJIOCKOCTH

28.02.24

69

[IpssmoyronbHBI  mapamienenunen; Kyo;
U3MEPEHMS, CBOMCTBA  IPSMOYI'OJIBHOTIO
napajuiesenumena

01.03.24

70

Teopema o0 nauaroHanu NPSIMOYTIOJIBHOTO

05.03.24




napajjieiacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTprueckue U MPUKIAIHBIC 3a/1a4H,
CBSA3aHHBIE CO B3aUMHBIM PACIHOJIOKEHUEM
MPSIMBIX U IJIOCKOCTH

06.03.24

72

[ToBTOpEHME: CKpELIUBAIOLIUECS —TMPSMBIE,
napajuieJbHble IUIOCKOCTH B CTaHJAApPTHBIX
MHOTOTPaHHUKAX

12.03.24

73

Hapa mapaJjiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIINUXCA IIPsAMBIX, PaCCTOAHUC
MCXKAY CKPCIIMBAIOIIUMHUCA TPSAMBIMU B
IMPOCTBIX CUTyalUIAX

13.03.24

74

PaccrosHue oOT TOYKM 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

15.03.24

75

Beruucnenune paccTosiHuM MEXY
CKPELIUBAIOIIUMHUCS MPSIMBIMA C ITOMOILBIO
MEePIEHUKYIISPHON MIJIOCKOCTH

19.03.24

76

TpéxrpanHslid  yroj, HEpaBeHCTBA  JUIA
TpexrpaHHbiXx yrijaoB. Teopema Iludaropa,
TEOpPEMbl KOCMHYCOB M  CHUHYCOB  JUIS
TPEXTPAHHOTO yIiia

20.03.24

77

DneMeHTbI chepuyeckoin TEOMETPUU:
reojie3nYecKue JJMHUYU Ha 3emiie

22.03.24

78

KonrtponbHas padora "Yrisl 1 paccTostHUS"

03.04.24

79

Cucremarnzanus 3HaHUM "MHOTOrpaHHUK U
€ro 3J1eMEHTHI"

05.04.24

80

IImpamnga. Buael nupamun. IlpaBunbpHas
nrpamMuaa

09.04.24




[Ipusma. IlpsiMas M HaKJIOHHAs TNPU3MBI.

81 1 10.04.24
[TpaBunpHas npu3ma

82 IIpssMo¥i mapasutenenuien, NpsMOYTrOJIbHBIN 1 12.04.24
napajuiesienumnesa, Kyo

83 BIzlnyKJILIe MHOTOTPAaHHUKH. Teopema 1 16.04.24
Ditnepa
Bemmykneile  MHOrOrpanHuku.  Teopema

84 Oiinepa. [lpaBuiibHbBIE M TNOJYNPaBUIbHbBIE 1 17.04.24
MHOTOTPaHHHUKH

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1 19.04.24

86 [lonatne BekTOpa Ha IUIOCKOCTH U B 1 23.04.24
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 24.04.24

88 PazHoCTh BEKTOPOB 1 26.04.24

89 [TpaBwiio mapannenenunena 1 30.04.24

90 YMHOXeHHEe BEKTOpa Ha YHUCIIO 1 07.05.24

01 Paznoxxenne BekTOpa 1O v6a31/1cy TpEX 1 08.05.24

BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH

92 CkansipHoe pou3Be/IeHUE 1 14.05.24

93 Brruuciienne yrima Mexay BEKTOpaMH B 1 15.05.24
MIPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 17.05.24

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 21.05.24

96 [Tpocreiinme 3a1aun ¢ BEKTOPaMH 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O06o0meHne 1 cucTeMaTu3aIys 3HaHUH 1




99 O06o001eHre u cucTeMaTu3aIs 3HaHUK 1
100 | OGoOmieHNe U cUCTeMaTH3AIHS 3HAHUHA 1
101 | UroroBasi KoHTpoOIbHAs paboTa 1 22.05.24
102 O06o001IeHre U CUCTEMaTH3alisl 3HAHUHA 1 24.05.24

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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