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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHHs, TaK Kak OOECTeYnBacT BO3MOXKHOCTh W3Y4YCHUS JUCITUTUIHH
€CTECTBEHHO-HAYYHOW HANpaBIECHHOCTH U MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIUICHHE, (HOPMUPYEMOE MPU U3yUYEHUH 00YHarOUUMUCS
MOHATUUHBIX OCHOB TEOMETPHH, TPHU J0KA3aTeIhCTBE TEOPEM U TOCTPOCHHH
IEMTOYKH JIOTHYECKUX YTBEPKICHUN TIPH PEIICHUH T€OMETPUUSCKIX 33]1a4, YMEHUE
BBIJIBUTATh W ONPOBEPraTh THIOTE3bI HEMOCPEICTBEHHO WCIOIB3YIOTCS TPHU
pElIeHUN 3a]]a4 €CTECTBEHHO-HAyYHOT0 IIMKJIa, B YACTHOCTH (PU3MUYECKUX 3a/1ay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTHE MHANBUAYATHHBIX CIIOCOOHOCTEH 00yUJarOmUXCs IPH U3y4EeHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(popMaTHKa» Yyepe3 oOecreueHre BO3MOKHOCTH MPUOOPETEHUSI U UCTIOJIb30BAHUS
Oosee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JACHCTBUH, CIIeM(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JIJIs1 YCIEIIHOTO MPOdeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
WCITOJIb30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHEIME 3aadaMd Kypca TEOMETpHH Ha YriayO0JIEHHOM YpOBHE,
PaACHIMPSAIONIMMH ¥ YCUIIUBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIOTCS:

pacuIMpeHne MpeCTaBICHUs 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbhl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H TE€OMETPHH C OKPYKAFOIIIIM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (QUTYpaX Kak o
BOKHEUIITUX MAaTeMAaTHUYCCKUX MOJCIAX, IMO3BOJIAIONIMX OMHCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA, 3HAHUE MIOHATUIHOTO armapara 1o pa3iaeiy
«CtepeoMeTpus» y4eOHOTO Kypca FreOMETPHUU;

dbopMHpOBaHWE  yYMEHHS  BJIaJeTh  OCHOBHBIMH  TOHSATHSMH O
MPOCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMH CBONCTBAMH, 3HAHHE TEOPEM,
dbopMynT ¥ yMEHHE WX TPHUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMbI M HAXOJWTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHupoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOJACISIX U B pEeaTbHOM
MHpPE MHOTOTPAaHHUKM M Teja BpalleHUSA, KOHCTPYHUPOBATh T'€OMETPHUUYCCKHC
MOJIETIH;

dbopMupoBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
MPOBEICHUH PACCYKJICHUM;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAaMHU J0Ka3aTeIbCTB U aJITOPUTMOB
pelieHus, YMEHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pEIIeHNs] CTePEOMETPUUYECKUX 3a7a4 W 3a7ad C MPAKTHUYECKHM COACpPKAHUEM,
dbopMHupOBaHWE TPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IIPHU



000CHOBaHMHU MAaTEMAaTUYECKUX YTBEPKJICHUN U POJIM aKCUOMATHKHU B MPOBEICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHATILHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUH:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKkToppl W  KOOpAHWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COZEpPKAaTEIbHBIM JUHHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
CoJiep KaTeNIbHBIM JIMHHSM, HO M 110 Togam oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
MpOTrpaMMBbl, pacrpeAei€HHbIM 10 rojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHUEM MPUHIINAIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qis  guddepeHnmanuu  00ydeHUsS, TOCTPOCHHS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYaIOIMUXCS K MPOAOJDKEHHUIO HW3YYECHHS MaTeMaTHUKH C
yuéroMm BbIOOpa Oyaymiel npodeccuu, obecreuynBasi MPEEMCTBEHHOCTb MEXKIY
o0uM 1 IpoecCHOHaTLHBIM 00Pa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
[apajuleJIbHble W CKpelumBarolmuecss npsmbie. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NPSAMBIMH B IIPOCTPAaHCTBE. [lapayenpHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE W TEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUs (PUTYphI HA TIIOCKOCTh. [lepnenauKyIapHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MIEPIICHIUKYIIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IIOCKOCTBIO, JBYI'PAHHBIN
yTOJl, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXTpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBOICTBA IJTIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi ¥ MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapaienenunen, NpsMOYTOJIbHbBIN NapaJlJIeTCUNE U €ro cBoiicTBa. KpaTuaiiime
IIyTH Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHast nupaMua, NpaBUIbHAS U yCEUEHHAS
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBUIBHOW MNHpPaAMUIBL.
[IpaBunbpHBIE MHOTOIPAaHHMKHU: IIpaBWIbHAs NpPU3Ma W INPAaBWIbHAs INHPaAMUJA,



IpaBUJIbHAs TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Ky0. [Ipeacrasienue
O MPaBUJIBHBIX MHOTOIPAHHMKAX: OKTa’dAp, JOAEKAIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUpaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajulelienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPUsS NPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonAaTHEe KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrosmbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

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



JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUYaIOIMIEerocs Kak aKkTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpaXIaHCKoro  obmecTtBa  (BBIOOPHI, OMPOCBI W JApPyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJBbHBIMU WHCTUTYTaMM B COOTBETCTBUM C UX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHUE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHABLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:



c(hOPMUPOBAHHOCTh  AKOJIOTMYECKONH  KyJIbTYypbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJIOBEUECKON AESATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH TPOEKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKUM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MNPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEuYne,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;



IIPOBOJUTE CaMOCTOSITENIBHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
10 YCTAHOBJIEHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 0OBEKTa, SIBJIICHUS, IIPoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTAMM, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIFHO (POpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
IOPOBEIEHHOTO  HAOMIOACHUS, HCCIEAO0BaHMs, OLICHUBAaTh  JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOLECCa, A TaKKe BBIJBUraTh
IIPEATNIOJIOKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmeii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JIJIs PELLECHU 3a/1auu;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3NUYHBIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHbIX BUIOB U (hOpM
IIPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WLUTIOCTPUPOBATh TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbopMauu 10 CaMOCTOSTEIILHO
c(hOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeJsIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX
M THUCbMEHHBIX TEKCTax, JaBaTh IOSCHEHUSI 110 XOJy peIICHUs 3aJlauH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOUl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIIATh CBOM CYXACHUSA C CYXICHUSAMHU APYTUX YYACTHHKOB
nuarnora, oOHapy>KMBaTh pa3iU4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YIbTAThI PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlMN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:



BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KAk  OCO3HAHMS
COBEPILIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TMPH PEIICHUU 3aJ1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUAM, OOBICHATh IPHUNHBI
JOCTIDKCHUSI YU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl mTpU pemeHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIAI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCykaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BBITIONHATH CBOIO YaCcTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUU TPHU
pELICHNH 33a4 U IPOBEJACHUHM MATEMATHUYECKUX PACCYKIECHUM;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 33]1a4;

e KJIACCU(PUIUPOBATh B3aUMHOE PACIOJIOKEHUE MPAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJAHO OINEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXIY MPSAMBIMH B NPOCTPAHCTBE, MEXAY NPAMOU H
MJI0CKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBA3aHHBIMU C MHOTOTPaHHUKaMU;

e CBOOOJHO pacrno3HaBaTb OCHOBHBIE BHJbl MHOTIOIPDAaHHUKOB (NpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIs
KJIaCCU(pUKaLUY;



CBOOOJHO  OMEpUpOBaTh MOHATUSAMH, CBA3aHHBIMM C  CEUECHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

BBITIOJTHSATH napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (QUTYP HA TUIOCKOCTD, BHITTOTHITE U300pakeHus GUTyp Ha
IJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3JIUYHBIMU METOJIAMH, BBITIOJIHSITH
(BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOIIQAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh 1 TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U INTIOCKOCTh CUMMETPUU (PUTYPBI;
CBOOOJIHO OIEPUPOBATh MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJIHSATH JEUCTBUS HAJl BEKTOPaMU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0JICHUE TEOMETPUUECKUX BETUYHH, TPUMEHSSI U3BECTHBIE METOIBI IIPU
pelICHUH MaTEeMAaTHUYEeCKUX 3a7ad TOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

NPUMEHSTh MPOCTEHIIME NPOrpaMMHBIE CPEIACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, MpPeoOpa3OBBIBATH M HWHTEPIPETUPOBATH HH(OOPMALIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexKax U pUCYHKaX;

NPUMEHSTh TOJIYyYEHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBAaTh PEalbHbIE CUTyalld, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mporiecce IMOWCKa pelieHdus MaTeMaTH4YeCKd  CPOpMYJTUPOBAHHOU
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENU C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pemarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAXO0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

UMETh TpeACTaBieHUuss 00 OCHOBHBIX dTamax Pa3BUTHUS TC€OMETPUHM Kak
COCTaBHOM 4yacTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

3.09

4.09

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

6.09

[TonATHS cTepeomMeTpun: TOUYKA, IpsAMasd,
TUIOCKOCTB, MMPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHHsI Ha PUCYHKE
IJIOCKOCTH, MapaUICIIBHBIX NPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

10.09

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKaroIuecs npsmas v miIocKocCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKaroIuecs npsiMast ¥ IIOCKOCTh;
MOJIYTIPOCTPAHCTBO

[ToBropenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3kax. [Tomobue
TPEYroJbHUKOB

11.09

13.09

17.09




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

18.09

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NEPBHIE
cnenctBus U3 HuX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

[ToBTOpenue mianumerpun: Teopema
Menenas. PacdyeTsl B ceueHHUSIX Ha
BBIHOCHBIX 4YepTexax. McTopus pazButus
IJIAHUMETPUHU U CTEPEOMETPUU

MHuororpaHHuKH, U300pakeHue

NPOCTEUIINX MMPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00BEKTOB

20.09

24.09

25.09

27.09

13

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

1.10

14

N306paxkenune ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE POXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanye NoCTPOSHHBIX CEUSHHM
pa3sHBIMU 1IBETaMHU

2.10

15

N300paxeHune cedeHuit mupamuibl, kKyoa
U IIPU3MBI, KOTOPEIE NIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJYYEHHBIX TIOCKOCTEH.

4.10




PackpamBanue nocTpoeHHbIX CEUEHUI
pa3sHBIMU LIBETAMH

16

N300paxkenune ceueHuit nupamuabl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHue nepecedecHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue mocTpoOeHHBIX CEUCHUN
Pa3HBIMU IIBETAMH

8.10

17

N306paxkenue ceueHuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUCHUN
Pa3HBIMU IIBETAMH

9.10

18

19

20

21

MerTon ciie1oB JUIsl IOCTPOEHUS CEUEHU N

Merton caenoB ajis MMOCTPOCHUA CEUYCHUH.

CBoiicTBa nepecevyeHuil MpsIMbIX U
IJIOCKOCTEN

Merton caenoB ajis MMOCTPOCHUA CEUYCHUH.

CBoiicTBa epecevyeHuil MPsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKUCh 1I1aroB
[IOCTPOEHUS

11.10

15.10

16.10

18.10

22

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

22.10




23

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

23.10

24

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

25.10

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxenue npsiMbIx B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipru3Haku ckpeluBarommxcs
npsimbix. [lapanenbHble npsMbie B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH NPSIMOI1 NapaljieIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalell Ha
JTAHHOM IpsiIMOM. JIeMMa o nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

5.11

6.11

8.11

28

29

[TapamiensHOCTB Tpex NpsAMbIX. Teopema
0 TPEX mapaJIeNbHBIX NPAMBIX. Teopema
0 CKpEUIMBAIOLINXCS MPSIMBIX

[TapannenbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApaJJIEIBHOTO
npoektupoBanus. 300paxeHne pa3HbIX
¢buryp B napajjienbHON NPOEKIUU

12.11

13.11




30

lentpanbpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

15.11

31

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

19.11

32

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJyIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

20.11

33

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTbHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

22.11

34

35

36

37

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 MPSIMYI0 Ha YepTexe 1
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[TapannenpHas mpoeKUUs, TPUMEHEHUE
JUISI IOCTPOEHUSI CEUeHUH KyOa U
napasienenunena. CBoncTBa
napajuiejenunesa u mpu3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NapajuieIbHOCTH IBYX IIOCKOCTEN
Teopema 0 nmapaieIbHOCTH U

CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOIlHH.ICfI 4yepe3 TOUKY, HE

26.11

27.11

29.11

3.12




MIPUHAJICHKALLYIO JTaHHOMW TIOCKOCTH U
CIIEICTBUS U3 HEE

38

CBolicTBa napasuieIbHbIX IUIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpeThen

4.12

39

CBolicTBa napauiesIbHbIX JTIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMSI TTapaJIETbHBIMU TIOCKOCTSIMHU

6.12

40

41

CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOIO
napaJesenunesa

Brruucnenue aivH OTPE3KOB B KY6C n
MNpAMOYT'OJIbHOM IMapaJUICIICTIUIIC/IC

10.12

11.12

42

[IeprieHIMKYIAPHOCTD NPAMON U
miockocTy. [Ipru3nak
NEPHEHAUKYIAPHOCTH IIPIMOMN U
IIJIOCKOCTH

13.12

43

[IeprieHIMKYIAPHOCTD NPAMOU U
mockocTy. [Ipu3nak
NEPHEHIUKYIISIPHOCTH IPSIMOMN U
IIJIOCKOCTH

17.12

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOM, MPOXOAAIIEH
4yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHANKYIISIPHON K IIIOCKOCTH

18.12




[IimockocTH U NepHeHIUKYISIPHbIE UM

45 20.12
IIPSIMbIE B MHOTOTPaHHUKAX
46 [ImockocTH U NepneHIuKyIIpHbIE UM 412
MPSMbIE B MHOTOTPAaHHUKAX
[lepnenauKymsip ¥ HaKJIOHHAs.
47 [TocTpoenue neprneHANKyIspa U3 TOUKU 25.12
Ha [PAMYIO
IleprieHAMKYISAP U HAKJIIOHHAS.
48 ITocTpoeHue neprneHauKyspa u3 TOYKU 27.12
Ha [PAMYIO
49 Teopema 0 TpEX nMEepHEeHAUKYIIPaAx
(mpsimast 1 oOpartHas)
50 Teopema o TpEX NepHeHAUKYIApax
(mpsimast 1 oOpatHas)
51 Yros Mexay CKpeIUBarOIUMUC
PSMBIMU
ITonck neprneHANKYISIPHBIX NPSIMBIX C
52 MMOMOUIBIO IEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEMN
53 OproroHaibHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenuii Kyda, MpU3MBI,
54 MIPAaBUJIBHOM NUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU
[Toctpoenue ceueHuit kyoa, MIpU3MBL,
55 MPaBWJILHON MUPAMHUJIBI C TOMOIIBIO

opTor OHaJILHOM MMpOCKINU




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKoCTH. [InmockocTu
CUMMETpPUI B MHOTOI'paHHHUKAX

57

58

59

[Ipu3Hak nepnesauKyJISpHOCTH IIPSAIMOM
U IUIOCKOCTH KakK CIEACTBUE CUMMETPUU
[TpaBriIbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

60

CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

61

62

CnBur no HenapajieabHOU MPAMOH,
WU3MEHEHUE PACCTOSHUN

Konrponbnas pabdora "B3anmuoe

pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: yroy Mexay NpsSMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckre METOAbI BBIYMCIICHHS
yrila MeXAy NpsSIMBIMU B
MHOTOI'PAaHHHUKAX




66

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPAHHOTO yrja

67

68

69

70

[lepnienquKyIspHBIE IITIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEM

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMoi
IIEPECEUEHMS ABYX IIOCKOCTEN
NEPIEHIUKYISPHBIX TPEThEH MIOCKOCTU
[IpstMoyronbHBIN apasuienenunes; Kyo;
U3MEPEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuieNienumnena

TeopeMa 0 JUaroHajii npsmMoyroJibHOTO
mapauiCiCiuIcaa u CJICACTBUC U3 Heé

71

CrepeomeTpuuecKue 1 MPUKIIaJIHbIC
3aJ1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOIOKCHUEM MIPAMBIX U IJIOCKOCTHU

72

73

74

HOBTOpCHI/ICZ CKpCHIMBArOIHECH
MpsaMbIC, TaPpAJJICTIBbHBIC IINIOCKOCTHU B
CTaHJAPTHBIX MHOT'OI'paHHHUKAX

ITapa nmapaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCA NIPSMBIX, PACCTOSTHUE
MEXYy CKPELUBAIOIIUMUCS IIPSMBIMU B
IIPOCTBHIX CUTYalUsAX

PaccrosHue oT TOUkH 10 IIJIOCKOCTH,
pacCToOdIHHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Brruucnenue paccTosHUN MEXTy
CKPELIMBAOIIMMHUCS IPSIMBIMHU C




IIOMOILBIO NIEPIECHAUKYIIIPHON
IIJIOCKOCTH

TpéXrpanHslidl yroi, HepaBeHCTBa IS
TpeXrpaHHbIX yriaoB. Teopema

76
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77 DJIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3NYEeCKue JIMHUU Ha 3emiie

78 KonTponbnas pabota "Yrisl u
paccrossHus"

79 CucremaTuzanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3J1eMeHTHI"

80 [Tupamuga. Buael nupamun. [IpaBunbsHas
nupamuia

81 [Tpusma. IIpsiMas 1 HaKJIOHHAS IPU3MBI.
ITpaBuiibHas mpusma

82 [Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN Mapajienenumnen, Kyo

83 Beinyknbie MHOrorpanauku. Teopema
Ditnepa
Beinyknbie MHOrorpanHuku. Teopema

84 Oiinepa. IIpaBunpHbIE N
IIOJIyNIPaBUJIbHBIE MHOTOTPAaHHUKHU

85 KonTponbhas padota "MHororpanHuku"

86 [lonsiTHE BEKTOpa HA MJIOCKOCTH U B
IIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3zHOCTh BekTOpOB




89

[IpaBuio napasmenenumnena

90 YMHOXKEHUE BEKTOpa Ha YHCIIO
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1
TUIOCKOCTH
92 CkayisipHO€E MTPOU3BEICHUE 1
03 Beruucnenue yria Mexy BEKTOpaMH B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
100 HToroBast KOHTpOJIbHAsA paboTa 1
101 Hroroas xonTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




YUYEBHO-METO/IUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLLECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
1. T'eometrpus, 10—11: Yueb. myst o61meoOpa3zoBaTEIbHBIX YUPEKICHHIM/
JI.C. AtanacsiH, B.®. byry3os, C.b. Kagomiies u ap. — M.:
IIpoceemienue, 2023r

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA
1. T'eomerpus, 10—11: Yueb. nias 061eo0pa3oBaTeIbHBIX YUPEIKICHHH/
JI.C. AranacsH, B.®. byry3os, C.b. Kagomiies u np. — M.
[Ipocsemenne, 2019r.
2. T'eomerpusa. 10-11 kimaccel. Iloypounble pa3paOOTKM K y4e€OHUKY
ATanacsHa -
Caaksn C.M., byry3os B.®.
3. b.I. 3uB. Iunaktnueckne Marepuaiisl no reomerpun mis 11 kmacca. — M.
[Tpocsemenne, 2012

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/

https://m.edsoo.ru/


https://www.google.com/url?q=https://m.edsoo.ru/&sa=D&source=editors&ust=1703580995488435&usg=AOvVaw2-rCta7BoA_-8-Yx6k5LaU

