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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3oBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOIO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
0Oy4aIOIUMHUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aa4y, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'O LHMKJIA, B YaCTHOCTHU
dbuznyeckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
U3y4YE€HUU T€OMETPHUHU, KaK COCTABJISIOUIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopmaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKU.

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

pacuIMpeHre NpeCcTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SBJICHUS OKPYKAIOIIEro MUpa, 3HaHWE MOHATUMHOIO armapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pELICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTUYECKUX TeOopHil, (GOpMHUpPOBAaHUE MOHMMAHUSA POJU AKCUOMATHKH MpU
IIPOBEJICHUHU PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Th METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B



XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUIEKTYQIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronINXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHLCKAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

(¢opMupoBanue (yHKIMOHAIBHOW I'PaMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHMsI pacro3HaBaTh IPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUU JPYIHX
y4€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN [TOITYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpXKATEIbHBIMUA JIUHUAMU yueOHOro kypca «I'eomerpusi» B
10-11 «maccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATUSAMUY», PEIEBAHTHBIMM T'€OMETPUM Ha YriyOJEHHOM YpoBHE OOydeHHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoi padoueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTABICHUN 00YyYarOlUXCsl, pACIIUPSAS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnoBus s guddepeHumnanuu  00ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOneHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYaAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
yuéTtoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJEHHOM YpOBHE
orBoauTtcs B 10 kimacce — 102 yaca (3 vaca B HeZIeqi0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MapAJIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIIbHOCTD IIPSAMOU
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPsAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXIpaHHBI U MHOTOTPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTajJp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuieienunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS IPABHIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3IOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIATh €€ B pazIu4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npo0JsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BEIOMPATh CIIOCO0 peLIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJA/JE€Th HABBIKAMU  I[IO3HABATEIbHOM  pedieKCMM  Kak  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXKIaTb NPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JIPYTMMHU YJI€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ IPOBEACHUN MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



CBOOOJHO paclo3HaBaTh OCHOBHBIC BHUABI MHOTOTPAHHUKOB (TIPU3Ma,
nupamMua, NPSIMOYTOIBHBINA Mapauiesenunes, Kyo0);

KIaccu(pUIMpoBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

CBOOOJHO  OMEpUpPOBATh  MOHATUSAMH, CBS3aHHBIMM C  CEUEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

BBITIOJIHSTh napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMOIHATH MU300pakKeHUsT PUTyp
Ha MJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3JIUYHBIMU METOJIAMH, BBITIOJIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

CBOOOJIHO OINEpPUPOBATH MOHATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHUMMETPUH
durypes;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B POCTPAHCTBE;

BBITIOJTHSAT JICUCTBUS HaJl BEKTOPaMHU;

peliaTh 3aJa4d Ha JOKAa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XXJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIPU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJII0KHOCTH;

MPUMEHATh MPOCTEUIINE MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;
U3BJICKaTh, MPEOOPa3oBbIBATh W MHTEPIPETHPOBATH HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

NPUMEHSThL TIOJIydYCHHbIE 3HAHUS HAa TIPaKTUKE: CpaBHUBAaTh U
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CPOopMYyIHpPOBAHHOMN
mpoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
HCCIIE0BATh MMOCTPOCHHBIE MOJIENI C MCIIOJIb30BAHUEM IE€OMETPUUYECKHUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

UMETh TpEeCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1 22
5 B3anMHOe pacnonokeHue npsmsIx B 5 1 5
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8 1 7
IIPOCTPAHCTBE
4 HepneHz[HIEmepHOCTb MPSIMBIX U 25 1 24
IJIOCKOCTEHN B POCTPAHCTBE
VYriel U paccTosTHUS 16 15
MHororpanHuku 7 6
BekxTops!l B IpocTpaHcTBE 12 11
3 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 1 4
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 94










HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosunuecTBO 4acos DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabnesie  IlpakTuueckue
n/n Bcero H3yYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OcHOBHBIE TpaBHjIa H300paKEHUS Ha
1 HUCYHKE IUIOCKOCTH, ITapaJUIeIbHbIX 1 0 1
PHEYH > Hap 01.09.2023
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsATHS CTEPEOMETPHH: TOUKA, psMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
2 IpaBuiia U300pakKeHUI Ha PUCYHKE 1 0 1
P P pucy 06.09.2023
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeInHbI OTPE3Ka
[ToHsTHS: TIEpeceKaONTUeCs TIOCKOCTH,
3 epeceKaromuecs npsaMas U MI0CKOCTE, 1 0 1
P P : 06.09.2023
MOJTYTIPOCTPAHCTBO
[ToHsTHS: TIEpeceKaONTUeCs MIOCKOCTH,
4 IepeCEKAIOIINECS IIPsIMasi U IIOCKOCTh, 1 0 1
P P ’ 08.09.2023
MTOJTYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE
5 MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP, 1 0 1
13.09.2023
HECYIIECTBYIOIINX 00HEKTOB
MHororpaHHUKH, U300paKeHHE
6 OPOCTEUIINX IPOCTPAHCTBEHHBIX (DUT 1 0 1
P pocIp Puryp, 13.09.2023

HECYIIECTBYIOIINX 0OBEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cieactBus u3 HUX. CrocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U INIOCKOCTEH

15.09.2023

20.09.2023

20.09.2023

10

N300paxkeHne ceueHu mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIC TTPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MTOCTPOCHHBIX CEYCHU Pa3HBIMU I[BETAMU

22.09.2023

11

N300paxeHune ceyeHnit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEeHHBIX TIOCKOCTe!. PackparmBanue
MIOCTPOEHHBIX CEUEHUH pa3HBIMU 1IBETAMH

27.09.2023

12

13

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparimBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue

27.09.2023

29.09.2023




14

IMOCTPOCHHBIX CeUeHUM Pa3HbIMU LIBETAMU

Merton cneoB uisi HOCTPOCHUS CEUYCHUM

04.10.2023

15

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

04.10.2023

16

17

18

19

20

21

Mertop ciie10B Uit HOCTPOCHHS CEUCHUH.
CaolicTBa niepece4eHuid NpsIMbIX U
IIJIOCKOCTEN

[TocTpoeHue ceyeHUi B mUpamMue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I U 3alliCh HI1aroB
MOCTPOCHHMS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3alIHCh I1aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKkam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM TouKkam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [lomodue

06.10.2023

11.10.2023

11.10.2023

13.10.2023

18.10.2023

18.10.2023




22

23

TPEYrOJIbHUKOB
[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUCHUSIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pa3Butus
IJITAHUMETPUH U CTEPEOMETPUH

KontposnbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

20.10.2023

25.10.2023

24

B3anMHOe pacnonokeHue npsmsIx B

npoctpancTBe. CKpelBaloLUIecs MpsMbIe.

[Ipu3Haky CKpeIMBaIOMINXCS MPSMBIX.
[TapamienpHble NpsIMbIE B IPOCTPAHCTBE

25.10.2023

25

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajieIbHON
JAHHOM MPSIMOM, MTPOXOASIIEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEXKAIIEH Ha JaHHOU
npsAMoi. Jlemma o nepeceyeHnu
MapaJIENBHBIX HPSIMBIX INIOCKOCTHIO

27.10.2023

26

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapauIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

08.11.2023

27

[TapannenpsHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajuieIbHOTO
npoekTupoBaHus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOeKINUN

08.11.2023

28

[MenTpanbHas nmpoekus. YToiui ¢
COHAITPAaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPAMBIMU

10.11.2023




29

3amaun Ha NOKA3aTEILCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
pacIooXEHUEM MPAMBIX B IIPOCTPAHCTBE

15.11.2023

30

[ToHsiTHSA: MapaaeaIbHOCTh MPSIMOM 1
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaoiicTBa napamuienbHOCTH NPSIMOU U
IJIOCKOCTH

15.11.2023

31

32

33

34

I'eomeTpHruecKue 3a/1aun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJuIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JAHHYIO IPSIMYIO Ha YepTexe U
MapaJyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

[TapannenbHas npoeKuus, IPUMEHEHUE JUIs
MIOCTPOEHMsSI ceueHul Kyba u
napaiutenenunena. CpoicTsa
napajuiefienune1a u IpusMbl

HapaJ'IJ'ICHLHLIC IIJIOCKOCTH. HpI/I?)HaKI/I
napaJiieJIbHOCTH ABYX IJIOCKOCTEH

17.11.2023

22.11.2023

22.11.2023

24.11.2023

35

Teopema o0 mapaieIbHOCTH U
CANHCTBEHHOCTH ITJIOCKOCTH, npoxonﬂmeﬁ
yepe3 TOUKY, HE MPUHAAIEKAITYIO TaHHOU
IIJIOCKOCTH U CICACTBHUA U3 Heé

29.11.2023

36

CaolicTBa napajuiebHBIX IJIOCKOCTEH: O




NapajjIeJIbHOCTH IPSAMBIX IIEPECEYCHUS IIPU
MEPCCCUCHUH ABYX MapaJlJICJIbHBIX
IIJIOCKOCTEN TPeThen

29.11.2023

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajiyIeIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKTY MapauieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUYEHUH TIPSIMOI C
JIBYMSI TTapaJUIEIbHBIMHU TUIOCKOCTSIMH

01.12.2023

38

39

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

06.12.2023

06.12.2023

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajesenumnea

08.12.2023

41

42

Brruucienue JuinH oTpe3KoB B KyOe 1
MPSIMOYTOJILHOM Tapajuiesenure/ie

IlepnieH IUKYIAPHOCTD NPSIMOM U
IJI0CKOCTH. [IpHU3HaK nepneH uKyIspHOCTH
IIPSIMOM U INIOCKOCTHU

13.12.2023

13.12.2023

43

[lepneHMKyIAPHOCTD NPSMOM U
I0CcKOCTH. [IpU3HaK nepneHuKyIsIpHOCTH
IIPSIMOM U INIOCKOCTH

15.12.2023

44

Teopema o CyllleCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIIIPHON K INIOCKOCTH

20.12.2023




45

46

47

[ImockoCTH U EPIIEHIUKYIIAPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

[InockocTH U neprneHInKyIspHbIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX
[lepnennukynsp u HaknoHHas. [loctpoenue
MEePIEHIUKYISIPA U3 TOYKH HA MPAMYIO

20.12.2023

22.12.2023

27.12.2023

48

49

50

[epnienaukysip u HaknoHHast. [loctpoenne
MEPIIEHANKYIISIPA U3 TOUYKU Ha MPSIMYIO
Teopema o TpEx nepreHANKYIApax (MpsiMast
u oOpartHas)

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpartHas)

27.12.2023

29.12.2023

10.01.2024

51

52

53

Yron Mexay CKpenBaromuMHUCs
MPSIMBIMA

ITouck neprneHANKYISApHBIX MPSIMBIX C
MTOMOUIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

10.01.2024

12.01.2024

17.01.2024

54

55

56

[Toctpoenue ceuenunii kyoa, MpU3MBl,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJIBHOMN MPOEKIINH

ITocTpoeHue ceueHuit kyoa, IpU3MBI,
[IPaBUJIILHON IIUPAMUJBI C IIOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIINH

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
mockocTy. [lnockoctu cumMerpuil B

17.01.2024

19.01.2024

24.01.2024




57

MHOTI'OrpaHHUKax

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

24.01.2024

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

26.01.2024

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH O IJIOCKOCTH

Crioco05b1 OIYCTUTDb HNCPHCHANUKYIIAPDBIL:

CUMMCTpPHUA, CABUT TOYKH I10 napanﬂeanoﬁ

MpAMOit
CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHUE PACCTOSIHUN

31.01.2024

31.01.2024

02.02.2024

62

63

64

65

KonTponbnas padota "B3aumnoe
pacIoIOKEHNE MPSIMBIX U MNIOCKOCTEN B
npocrpaHncrae”

IToBTOpEHME: Yron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJLHOM TPEYrOJIbHUKE, TEOpEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC METO/bI BEIYHCIICHUA
yriia MCKAy NpsIMbIMHA B MHOT'OT'PAHHUKAX

07.02.2024

07.02.2024

09.02.2024

14.02.2024

66

JIByrpannblii yroia. CBOMCTBO JIMHEWHBIX
YIJIOB IBYTPAHHOIO yria

14.02.2024




67

68

69

70

[lepnenaukynspHeie miockoctu. CBoiicTBa
B3aUMHO IIEPIICHAUKYJISIPHBIX INIOCKOCTEN

[Ipu3HaK nepnesauKyIsIpHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepECEUYEHUs ABYX IUIOCKOCTEH
NEPIEeHIUKYJIAPHBIX TPEThEH IIOCKOCTH
[IpsiMoyrosbHbII napauienenunesn; Kyo;
U3MEpPEHUs1, CBOMCTBA MPSIMOYTOJIbHOTO
napaJesenumnena

Teopema 0 1MaroHany NpPsMOYTOJIBHOTO
napajJiesienuesia u cieCTBUE U3 Heé

16.02.2024

21.02.2024

21.02.2024

22.02.2024

71

CrepeomeTpruecKue U MpUKIIa HbIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PAacIoOI0KEHUEM NPSIMBIX U TUIOCKOCTH

28.02.2024

72

73

74

HOBTOpeHI/IGZ CKpCHIMBAIOIIHECS ITPAMBIC,
mapalyICJIbHBIC IJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

[Tapa napaiienbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIIUXCSA MIPSMBIX, PACCTOSTHUE
MEXy CKPEIIHUBAIOLIUMUCS NIPSIMBIMU B
MIPOCTBIX CUTYaLHAX

PaccTosHue oT TOUKH A0 IIJIOCKOCTH,
pacCTosIHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

28.02.2024

01.03.2024

06.03.2024

75

Beruucnenue pacctossHuNA MEXIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH C IIOMOIIBIO
MEPIECHIUKYIIPHON IIJIOCKOCTH

06.03.2024




TpéXrpaHHblid yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,

76 TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS 08.03.2024

TPEXTPAHHOI'O yria
77 DneMeHTHl CPepruIecKoil reOMETpUH:

reoJIe3nYeCcKue JIMHUYU Ha 3emiie 13.03.2024
78 KonTponbnas padota "Yrisl u paccrosHus" 13.03.2024
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €r0 3JeMEeHTHI" 15.03.2024
80 [Tupamupa. Bunsl nupamua. [lpaBunsHas

nupamusia 20.03.2024
81 [Tpusma. Ilpsimast 1 HaKIOHHAs! TPU3MBI.

IIpaBuibHas mpusma 20.03.2024
82 [IpssMo¥t napainenenunen, NpsMOyroJIbHbIA

napajuiesenumnes, Kyo 22.03.2024
83 Brimykieie MEHOTOTpanHuKd. Teopema

Ditnepa 03.04.2024

Brimykisie MHOrorpannuku. Teopema
84 Oitnepa. [IpaBuibHbIe U TOXYIPAaBUIbHbIE 03.04.2024

MHOTOT'PaHHUKHU
85 KontpomnsHas pabora "MHOrOrpaHHUKH" 05.04.2024
36 [ToHsATHE BEKTOPA HA MJIOCKOCTH U B

MIPOCTPAHCTBE 10.04.2024
87 CyMMa BEKTOpOB




10.04.2024

88 Pa3nocTh BekTOpOB 12.04.2024
89 [TpaBwiio mapanenenumena 17.04.2024
90 YMHOKEHHE BEKTOpa Ha YUCIIO 17.04.2024
01 Pasnoxenue BexTopa 1o 6aszucy Tpéx

BEKTOPOB, HE JISKAIUX B OJTHON TJIOCKOCTH 19.04.2024
92 CkasipHOE TIPOU3BEICHUE 94.04.2024
93 Brruuciienue yria Mex.y BEKTOpaMu B

MIPOCTPAHCTBE 24.04.2024
94 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 26.04.2024
95 [Tpocreiimme 3a1aun ¢ BEKTOpaMH 03.05.2024
96 [Tpocreiimme 3a1aun ¢ BEKTOpaMH 03.05.2024
97 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 08.05.2024
98 O000111eHNE U CUCTEMATH3ALUS 3HAHUIA 08.05.2024
99 O000111eHIE U CUCTEMATH3AIU 3HAHUI 10.05.2024
100 HToroBast KOHTpOJIbHAs paboTa




15.05.2024

101 HroroBast koHTpobHAs paboTa 1 0 15.05.2024
102 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1 1 99 05.2024
OBILIEE KOJIMYECTBO YACOB I1O 102 95

[TPOT'PAMME




