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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OTHAM U3 0a30BBIX KypPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IHUKJIA.
[TockonbKy TOrn4ecKoe MbILIUIEHHE, (POPMHUPYEMOE PU U3YUEHU U 00YyUaroIMMHUCSA
NOHATUWHBIX OCHOB TE€OMETPUHU, MPH J0KA3aTeNbCTBE TEOPEM U TMOCTPOCHUH
HENOYKHU JIOTHUECKUX YTBEPKICHUI MPH PEIICHNH T€OMETPUIECKUX 3a]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IpHU
pEILIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 1IMKJIA, B YaCTHOCTU (PU3UUECKUX 3a]au.

[lenp ocBoeHus mporpaMmbl yaeOHOTO Kypcea «['eomeTpus» Ha yriryOnéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAIBHBIX CIIOCOOHOCTEN 00yUaIOUXCs MPH N3YICHUN
F€OMETPUH, KaK COCTaBISIOIIEH MpeaMeTHo obnactu «MaremaTuka U
uH(pOpMaTUKa» yepes oOecrieueHne BO3MOXKHOCTH IPUOOPETEHUS U UCII0JIb30BAHNUS
0osee r1yOOKMX reOMETPUUECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOTO MPOPeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCTIOJIb30BaHNEM MaTEMAaTHUKH.

[TpuoputeTHBIMH 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paciiMpeHe NpeACcTaBlIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbI U
¢dbopMHpOBaHNE OCO3HAHMS B3aMMOCBS3M T€OMETPUH C OKPYIKAIOIITIM MHPOM;

dbopMupoBaHHE TPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYypax Kak o
BOXHEHIIMX MaTeMaTHYE€CKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYKAIOLIEr0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHSMH O
MPOCTPAHCTBEHHBIX (UTYpax M HMX OCHOBHBIMH CBONCTBAMH, 3HAHHE TEOpEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMUpOBaHNE YMEHUS paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpPE MHOTOTPAHHUKH M Tejla BpAaIEHUS, KOHCTPYHPOBATh T'€OMETPHUECKUE
MOJIENIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IPOBEJCHUM PACCYKACHUN;

(opMHUpOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTeJIbCTB U AJTOPUTMOB
pelleHus, YMEHUsI UX IPUMEHATh, IPOBOIUTH I0Ka3aTeIbHbIE PACCYKICHUS B XO/1€
pellleHus] CTEPEOMETPUUECKUX 3a/lad W 3a/Jay C MPAKTUYECKUM COJACpKAHHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUHU MaTEeMAaTHUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHUKHU B MPOBEJICHUU
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUSl PEAIbHBIX CHUTYyallMil, HCCIIEJOBAHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp)KaTeJIbHBIM JIMHUSIM y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX YMEHHUH  pacmpeiensercss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
IpOrpaMMbl, paclpeAeéHHbIM IO rojilaM OOyuYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJIIOJIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00yYarOUXCsl, paclIupsisi U yriayOsss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3maTth  ycioBus Jis auddepeHnmanuu  o0OydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIeH yueOHOoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTHKH C
ydéTtoMm BbIOOpa Oyayuied mpodeccuu, oOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wuzyuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJ€HHOM YpOBHE
otBoautcs B 10 kiacce — 102 yaca (3 yaca B HeJIeliO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBaromuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMbIX. [lapannensHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaAJLJICIIbHbBIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, W300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIY IpsSMBbIMU B IpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: IapaljICIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEH. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuIeIbHbIE W NEPIECHAUKYJSAPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBoiiCcTBa IJIOCKHUX YTJIOB MHOTOTPAaHHOTO yriia. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJIHAS IOBEPXHOCTH MPU3MBHI.
[Tapaiutenenunenr, TpsSAMOYTOJIbHBIN MTapaJIETICIUNE U €r0 cBoMcTBa. KpaTuanimme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUILHONW MUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHASA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenne 3J€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHaiu, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE 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 WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SBJICHUH, MNPOUEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PpakIaHCKOW UACHTUYHOCTH, YBOXKCHUSI K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MAaTEMaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPaKTUKH, TOHMMaHNE MaTeMaTHIECKON
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJbTYpO# KaKk CPEACTBOM ITO3HAHMS MHPA, TOTOBHOCTh OCYIIECTBIISITH IPOSKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIIOBHBIC;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLICHMBAThb  JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh WMH(GOPMALIMIO, MPEACTaBIATh €€ B pa3lIn4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUII U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAsI 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pa0OT, IOrOBapUBATHCS, 00CYKIaTh MPOIIECC U PE3YIbTAT PabOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLIECHUBATh KAYECTBO CBOETO BKJIAIA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayIuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

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

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

e CBOOOJHO OMEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



CBOOOJHO pACIO3HABaTh OCHOBHBIE BHUABI MHOIOTPAaHHUKOB (IIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIacCU(pUKaLUY;

CBOOOJIHO  ONEpUPOBAaTh  IOHSATHSMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIIIOJIHATH U300pakeHus puryp Ha
IUIOCKOCTH;

CTPOUTb CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OINEpPUPOBATh MOHATUSMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;
CBOOOJHO OIEpUPOBATh MOHSATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNOJIHATH IEHCTBUS HaJl BEKTOpaMy;

pemiath 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, NPeoOpa3oBbIBaTh W MHTEPIPETHPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MpPAaKTHUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

UMETh TPEJCTAaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPHH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTH MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTopsl B IpocTpaHcTBE 12
3 HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




ITOYPOYHOE INIAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUJIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, apajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHH: TOYKA, IIpsIMas,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBuIia U300paKeHHs HA PUCYHKE
IIJIOCKOCTH, HapaJ'IJ'IeJ'II)HI)IX prIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJTyIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi | MI0CKOCTh;
MOJyTPOCTPAHCTBO

MHororpanHuku, n300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00OBEKTOB

MHororpaHHuKH, U300pakeHne
IPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
NPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300pakeHre ceueHuit mupaMusipl, Kyoa
U MPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TIOCKOCTEH.
PackpamBaHue MOCTPOSHHBIX CEUSHUI
Pa3HBIMH [IBETAMH

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N3obpakenue ceueHuil nupamusl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOAST Yepe3 UxX
pé6pa. N3o0paxeHue nepecedeHms
MTOJIYYEHHBIX MIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

13

N3o00pakeHne ceueHni mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPBIC TTPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxeHue nepeceueHus




IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU LIBETaMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeoB AJis1 HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHrid MpSIMbIX U
IIOCKOCTEN

MerTon ciie1oB 1Sl IOCTPOSHUS CEUSHUH.
CBoiicTBa IepeceueHuil MPsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YEpTEKEH U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX '—IepTe)KeI\/II M 3aII1UCh 111aroB
TIOCTPOCHHSI




21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. McTtopust pa3BuTus
IJIAHUMETPUHU U CTEPEOMETPUHI

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumnoe pacnoioxkeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemrBaroumxcs
npsimbix. [lapanienbHble npsiMbie B
IIPOCTPAHCTBE

TeopeMa o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TPSIMOM, IPOXOIAIICH Uepes
TOYKY MPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiIMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX MPAMBIX IIJIOCKOCTBIO

[TapannensHOCTb TpeX HMpsiMbIX. Teopema
0 TpEX mapauleabHBIX NpsAMbIX. Teopema
0 CKpPEUIMBAIOUINXCS MPSIMBIX

[TapannensHO€ TPOEKTUPOBAHKE.
OCHOBHBIE CBOICTBA NapaJLJIEILHOTO
npoekTupoBanus. 300pakeHne pa3HbIX
¢buryp B napaienbHON NPOSKIUU




28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMbIMU

29

3amayu Ha JJOKa3aTeIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJyIeIbHOCTHU MPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3a4a4U Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBS3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

ITocTpoeHue ceueHus, MPOXOIALLETO
yepes IaHHYI0 MPAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPyTron npsamoil. Pacuér
OTHOUIIEHUI

[TapannenbHas npoexuusi, IPUMEHEHNE
JUTSI TIOCTPOEHUS ceueHui Ky0a u
napasienenunena. CBoncTa
napajuiejenunesa u mpu3Mbl

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IJIOCKOCTEM

35

Teopema 0 mapaieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOMAIIECH Yepe3 TOUKY, HE




MIPUHAJICHKALLYIO TAHHOM MIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX MIOCKOCTEN: O
[apaJUIEIbHOCTHU IIPSIMBIX IIEPECEUCHUS
IIpU NMEPCCCUCHNU ABYX MapaICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa napauiesIbHbIX IJIOCKOCTEH:
00 oTpe3Kax MnapauieabHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTy MapajiieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JIBYMsI MTapaJIeTbHBIMU TIOCKOCTSIMHU

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunesa

41

42

43

Brruncnenue UIMH OTpE3KOB B KyOe U
IPSAMOYTOJIBHOM Mapajuleenumesie

[IeprieHIUKyYIIAPHOCTH NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTU IIPSIMOM U
IIJIOCKOCTH

[IepnieHAUKYIIAPHOCTH NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTU IIPSIMOM U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

44 yepe3 TOUYKY IPOCTPaHCTBA U
HEePHEHIUKYJIAPHOH K MJIOCKOCTH

45 [InockocTy U nepneHAUKYISPHBIE UM
npsIMbIe B MHOTOI'paHHHKaX

46 [TnockocT U NepreHINKYJIIPHbIE UM
npsIMbIe B MHOTOIpaHHHKAX
[TepnieHMKyAp U HAKIOHHASL.

47 [TocTpoeHue neprneHAuKyIsApa u3 TOUKU
Ha MPSIMYIO
[leprieHauKyJIISIp U HAKJIOHHASL.

48 [TocTpoeHne nepneHAnKyIsApa U3 TOUKU
Ha MPSAMYIO

49 TeopeMa o0 TpEX NepHeHANKYIISIPax
(mpsimast 1 oOpartHas)

50 Teopema o Tpéx NepHeHANKYIAPAX
(mpsimast u oOpaTHast)

51 Yron Mmexay CKpenBaromuMUCs
PSMBIMH
[Tonck mepreHANKYISAPHBIX TPSIMBIX C

52 MIOMOIIBIO TIEPTICHTUKYJITPHBIX
IUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceueHuit kyoa, mIpU3MBL,

o4 [IPaBUIILHOM MUPAMUBI C TIOMOIIBIO

OPTOTOHAJILHOM IIPOEKIIUU




55

[Moctpoenue ceuenuii Kyba, mpuU3Msbl,
NPaBUIBHOHN MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW POEKIIUH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II10cKOCTU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHuKyISPHOCTH TPSIMON
Y TUIOCKOCTH KakK CIIEJCTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO MJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

61

CriocoObI ONyCTUTH MEPIEHAUKYIISPHI:
CUMMCETpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponbhas pabora "B3aumuoe
PacroJo)KeHUe NPSAMBIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yyroa MeXAy MPSIMBIMHU Ha
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86 [TonsiTHE BEeKTOpA HA IIOCKOCTH U B 1
IPOCTPAHCTBE
87 CyMMa BEKTOPOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuio mapannenenunena 1
90 YMHOXKEHUE BEKTOpa Ha YHCIIO 1
Paznoxxenne BexkTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH
92 CkansipHO€ pOU3BEICHUE 1
03 Brrunciienue yriia Mexay BeKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiinme 3a1a4un ¢ BEKTOpaAMH 1
95 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
97 ITpocreimune 3agaun ¢ BEKTOPaMH 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
100 HtoroBast KoHTpoJbHAs paboTa 1
101 Wrorosast KoHTpOJbHAS paboTa 1
102 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[MTPOT'PAMME




TEXHUYECCKOEC " y‘l@ﬁHO-MeTO)IH‘leCKOC o0ecrneyeHue 06p330BaTeJIbHOFO nmpouecca

(KonHMuecTBO
IIT.)
Y4eOHO-MeTOINYECKOE MaremaTuka: aiaredpa 1 Hadaia
obecrieyeHue yist neaarora MaTEMaTHYCCKOI0 aHaIn3a, FTCOMCTPHSI.
I'eomerpus: 10-11-e kmaccel : 6a30BBIH U
yrIIyOJIeHHBIA ypoBHH : yueOnuk / JI. C.
Atanacsas, B. @. byry3os, C. b. Kagomues, [ u
np.] — 12-e uzn., crep. — Mockaa:
[Ipocsemienue, 2024.
Y4eOHO-MeTOIUYECKOe
o0ecrieyeHre sl y9IeHuKa
[udpossie 0OpazoBaTenbHBIC bubnuorexa [JOK
pecypchl (Ams yuuTens)
[udpossie 06pa3oBaTenbHBIC
pecypchl (715 yYeHHKA)
TexHuueckue cpencraa HHTepakTuBHAsA JOCKa 1
oOy4eHus, 000pya0BaHUE MoHO0JIOK 1
Moy 1
MynbTUMEIUNHBINA IPOEKTOP 1
JIOKyMeHT Kamepa 1
Komnonka 1
[TapTsl 16
Crynbs 32
KoHnrtopka 1
Jocka nisa mena 1
Jlocka i1t Mapkepa 1
HIkadel ¢ nonakamu 2
[Ikadsl co cTeKIOM 1
[Tonka HaBecHast 1

VYuebHo-1abopaTopHoe
o0opy10BaHue

JIeMOHCTpaIMOHHBIC, HATJISTHBIC
nocoOust (CriopTUBHBIN
MHBEHTaph)

JIuct KOppeKTUPOBKH paboyei mporpaMmbl




n/a

[Ipuunna
KOPPEKT
U POBKH

Tema ypoka

Jata
MIPOBEJICHU
s IO TUIAHY

Jlara
IPOBEICHU
g 110 (hakTy

Croco6
KOPPEKT
U POBKH

PexBU3UTHI
JIOKYMEHTa
(Ne mpuka3a,
naTa)
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