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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpaBJIEHHOCTH W MPEIMETOB T'yMaHUTAPHOIO IUKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPIaTb T'MIOTE3bl HEIOCPEICTBEHHO MCIOJIB3YIOTCS IIpH
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHust mporpaMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YyYEHUN
reOMETpUH, KaK COCTaBjstouled mnpeaMmeTHoll obmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOAMMBIX ISl YCIEIMIHOTO NMPo(eCCHOHATBHOTO 00pa30BaHMsI, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33aYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(opMHUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(GopMuUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaX, MOACIAX U B PEaTbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpuil, GOpMUpPOBaAHME MOHUMAHUS POJM AKCUOMATUKU TpHU
IIPOBEICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpOBaHUE TMPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronMxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIBLCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBiswoTcs: «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
(GbopMUpOBaHHE  JIOTUYECKUX YMEHHUH paclpeaensercss He TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHATUSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U TIOCTYATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00ydarolUXCsl, paclIupss U yriayOouss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOneHHoe
U3y4EHHE T€OMEeTPUN KaK COCTaBIISIIOIIEeH yueOHOoro npenMera «MareMaTukay;

HOJIFOTOBUTH OOYYAalOMIMXCA K MPOJOJDKEHUIO H3YyUYEHHUSI MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs B 10 knacce — 102 yaca (3 yaca B Hezeli0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMeIX. 1lapannenpsHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockocth. [lapamienbHo€ W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapauleibHbIE
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIEC MapAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha MIIOCKOCTh. [lepnenaAuKyaspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U TOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TNOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEdl MNpaBWIBHOM NUPaMUIbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAECKA3AP U UKOCAIIP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOLIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 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 BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTOopaMm. lIpsmoyrompHas  cuctemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYUEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUMCKOT0 O0IIEeCTBA, IPEACTABICHUE O MATEMaTHYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHHUHA, MPOIEAYP
rpaXgaHckoro  oOmiectBa  (BBIOOpHI,  ONpPOCHI W JIPYyroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUNCKON TPAXKTAHCKON HUEHTUIHOCTU, YBOKECHHS K
MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, UEHHOCTHOE OTHOLIEHHE K



JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKOM MAaTEMaTUYECKOU IIKOJIBI,
UCIIONb30BAaHUE DJTHUX JIOCTIDKEHUH B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTIOCTHKEHUN HAYKH U AESITEIBHOCTBIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) cTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHUWE K MHPY, BKIIOYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELUICHU, pacCyKIE€HUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACIEKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

5) puzuveckoe BocIMTAHME:

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryispHas (u3n4ecKass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpynoBOE BocnuTaHMe:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHUE COBEpILIATh OCO3HAHHBIM BBIOOP
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTHM4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHHE:

C(OPMUPOBAHHOCTh  IKOJIOTUYECKOM KYyJbTYypbl, TOHHMAaHUE BIUSHUS
COLIMAJIBHO-DPKOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHHUE TJI00ATIBHOIO XapaKTepa dKOJOTMYECKHUX MPOOJIeM, OpUEHTALUS
Ha TPUMEHEHHE MATeMAaTHMYEeCKUMX 3HAHMM JUIsl penieHus 3agad B 00JacTu
OKpYXarolel cpepl, IIAHUPOBAHUE IIOCTYIIKOB M OLEHKH HMX BO3MOKHBIX
MOCIICICTBUUN [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAHNE MATEMaTHYECKON
HAYKH Kak cepbl YEIOBEYECKOM AeSITEIbHOCTH, TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUISL pa3BUTHUSI IMBUWIN3ALIMM, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKU U MaTeMaTU4YECKOU



KYJBTYPOU KaK CpEICTBOM ITO3HAHUS MUPA, TOTOBHOCTB OCYLIECTBIIATh IIPOEKTHYIO
Y UCCIIEIOBATEINIbCKYIO AEATEIBHOCTh UHANBHIYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

BBISIBIIAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U  MPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPXKACHHUSAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JienaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BLIOUPATh HANOOJIee TOAXOIAINN C YUETOM CaMOCTOATEIIHLHO
BBIJICIICHHBIX KPUTEPHCB).

ba3zoBble uccieaoBare/ibCKue 1eMCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATEILCKUM WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodIieMy,
yCTaHABJIMBAaTh HCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBIN SKCIIEPUMEHT, HUCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIONECHUsS, HWCCJIEJAOBAaHMs, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIPOIECCa, a TakKXKe BBIIBUTATH
MIPETO0JIOAKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(UIIUTHI UHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIPOC U JJISI pEIICHUS 3a/1a4H;



BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IIPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh MH(OPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (opMax,
WUTIOCTPUPOBATh TpapuuecKH;

OLICHHBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIICHUS, SICHO, TOUYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M TMCbMEHHBIX TEKCTax, JaBaTh IOSICHEHUSI 110 XOJy PECIICHUs 3aJlauH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBATh HJEH, HAIlCJICHHbIE Ha TIOUCK
pEIICHUs, COMOCTAaBIATh CBOM CYXICHHUS C CYXICHUSIMH APYTUX YYACTHUKOB
Jajora, oOHapy)KUBaTh Pa3iyue U CXOJCTBO MO3HUIIHUKA, B KOpPpPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/1aud, YKCIEPUMEHTA, UCCIICIOBAHMS,
MPOCKTa, CaMOCTOSITEJILHO BBIOMPATh (opMaT BBICTYIUICHUS ¢ Y4€TOM 3ajaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4M, BBIOUPATh CIIOCOO PEIICHHS C
y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMU  TIO3HABATEIBLHOM  peduiekcMM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUA W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB, BJIAJIETh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a/1auH;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 331a4H,
BHOCHTh KOPPEKTHUBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eATEILHOCTD:



MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMATh IIeIb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIBI pabOT, IOTOBAPUBATHCS, 0OCYKIaTh MPOIIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMMOBBIX (opMax paboTwl (0OCyXmeHHs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C IPYTMMHU WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJ1a
B OOmUHA TPOAYKT MO KpUTEpPUSIM, CHOPMYIHUPOBAHHBIM YyYaCTHUKAMU
B3aMMOJICUCTBHUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMHU IIOHSATHSMH CTEPEOMETPHUH TIPHU
pelIeHUH 3a71a4 U MPOBEJACHUN MaTEMaTHYECKUX PACCYKICHMUIA;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX NPU PEIICHUU
TeOMETPUUYECKUX 33/1a4;

e KJIACCH(UIMPOBATh B3aUMHOE PACIOJIOKCHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TOHATUSIMHU, CBA3aHHBIMM C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIMOU H
TUTOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUAMH, CBI3aHHBIMH C MHOTOTPAHHUKAMHU;

e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamMua, NpSMOYTOJIbHBIN TTapajuiesenunes, Kyo);

e KJIACCH(UIIMPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBaHWS IS
KJ1accuuKaluu;

e CBOOOJHO OIEPUPOBATH TOHATHSAMH, CBSI3aHHBIMH C  CEUCHUEM
MHOTOTPaHHUKOB TUIOCKOCTHIO;

e BBINOJIHATH napajIeIbHOE, LEHTPAJIBHOE " OpPTOTrOHAJIBHOE
MPOEKTUPOBAHKE (PUTYP HA TUIOCKOCTh, BHIMOIHATH H300pakeHus puryp Ha
IUIOCKOCTH;

e CTPOWTH CEUYCHHS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBITIOTHITH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH  IUIOHIAAM  IOBEPXHOCTEW  MHOTOIPaHHUKOB  (IIpU3Ma,
MMpaMuJia), TCOMETPUIECKUX TeJ C TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh ¥ TIJIOCKOCTh CAMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (PUTYPHI;



CBOOOJTHO OIEpPUPOBATh MOHATHSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B TPOCTPAHCTBE;

BBITOJIHATH JICUCTBHS HAJl BEKTOPAMMU;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0>XJICHUE TEOMETPUUECKHUX BEJTUYHMH, TPUMEHSSI U3BECTHBIE METO/IBI ITPU
pPEIICHUM MaTEeMaTUYECKUX 3aJad MOBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEMIINE NPOTrpaMMHBIE CPEACTBA M JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4;
U3BJIEKaTh, MPEoOpa3oBbIBATh W MHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpEeACTABICHHYIO Ha
YepTekKaxX U PUCYHKAX;

IIPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CpaBHUBATh U
AHAJIN3UPOBATh PEAJIbHBIE CUTYALlUU, NPUMEHITh U3YUYCHHBIE NOHATUS B
poIecce TMOWCKa pEHIeHUs MaTeMaTU4ecKd  CcPOopMyTupOBaHHOU
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIE CUTYyallUM Ha SI3bIKE T€OMETPUH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'€OMETPUUYECKHUX
MOHSATUN U TEopeM, ammapara ajreOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpEACTaBlIeHUs 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUM KaK
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
I1 "C .
1 [ToBTOpEHME Kypca MIaHUMETPUN 2 HaT(p?pMa apHye
Kypcsr
I1 "C .
2 BBenenue B ctepeoMeTpuio 21 1 2 HaT(p?pMa apHye
Kypcsl
3 B3anMHoe pacnioniokeHue npsmMbIx B 5 [Tnardopma "Cupuyec.
IIPOCTPAHCTBE Kypcsr"
4 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 9 [Tnarpopma "Cupuyc.
MIPOCTPAHCTBE Kypcs"
5 IlepnieH IUKYIAPHOCTD MPSAMBIX U o5 2 1 [Tnarpopma "Cupuyc.
IJIOCKOCTEMN B IMPOCTPAHCTBE Kypcer"
I1 "C .
6 VTl ¥ paccTOSHUA 17 1 1 naT(i)'(')pMa nprye
Kypcsr
I1 "C .
7 MHororpanHuKH 7 HaT(bSpMa prye
Kypcsl
I1 "C .
8 BexTops!l B IpocTpaHcTBE 10 1 HaT(bSpMa Py
Kypcsl
9 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 6 1 [Tnatdopma "Cupuyc.
3HaHUHN Kypcer"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 S) S)




ITOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Tpeyronpauku. IIpsmoyroybHbIi
TPEYTOJIbHBIA, TPUTOHOMETPUYECKUE

GyHKITUN

Bexkropa

[ToHsATHUS CTEPEOMETPHH: TOUYKA, IPSMas,
IUIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
MpaBuIia U300paKeHHs Ha PUCYHKE
TUIOCKOCTH, MapaljIeIbHbIX MPSIMBIX
(OTpe3KoB), cepeAMHBI OTPE3Ka.
[TonsTHS: IEpeceKaroNIecs MIOCKOCTH,

Nepecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MMOJIYIIpOCTPAHCTBO.

MHororpaHHuKH, U300pa’keHNe MPOCTEUIINX
MPOCTPAHCTBEHHBIX QUTYD.

N3obpaskenue npocTenmx
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB.

AxcuoMsl CTCPCOMCTPHUHU.

HexoTopble cneacTBus u3 akCHoOM

Pemenue 3amau o reme «BBenenue B
CTEPEOMETPUIO»




10

[IpakTuyeckas padora o Teme «BBenenue B
CTEPEOMETPHUION

11

Ceuenus. M3o0pakeHue ceueHUi
napaieNienue a, KOTopble MPOXOIsT Yyepes
ux p€opa. M3obOpakeHue nepeceucHus
IIOJIY4EHHBIX IIIOCKOCTEH. PackpamnBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [IBETAMH.

12

Ceuenusi. M3o0paxeHne ce4eHnid PU3MBI,
KOTOPBIE MPOXOAT Yepe3 ux peopa.
N3o0paxenue nepeceueHus MoqyueHHbBIX
IJI0CcKOCTeN. PackpaimBanue NOCTPOEHHBIX
CEUEHHH pa3HbIMU LIBETAMH.

13

Ceuenusi. M300pakeHne ce4eHU TUPAMHUIBI,
KOTOpBIE ITPOXOJAT uepe3 ux peéopa.
N3obpaxenue nepeceueHus MoJTyueHHbBIX
IJI0CcKOCTeN. PackpammmBanue NOCTPOEHHBIX
CeUeHHH pa3HBIMU 1IBETAMH.

14
15

Pemenne 3amau nmo teme «CedeHus .

HpaKTI/ILICCKaSI pa60Ta mo Teme «CeueHusy.

16

CBoiicTBa IEPECEUYECHNUN MTPSIMBIX U
IJI0CKOCTEN. B3anMHOE pacnosioxxeHne
NpsIMBIX B pocTpaHcTBe. CKpelnuBaonecs
npsimble. [Ipru3HaKy CKpeluBarommxcs
IPSIMBIX.

17

18

[TocTpoenue ceueHuii B napauenenunese,
npu3Me 1Mo TpEM ToUKaM Ha pEOpax.
ITocTpoeHue ceueHnii B MUpaMuie 10 TPEM
TOYKaM Ha pEOpax.




19

CoztaHue BBIHOCHBIX YEPTEXKEN U 3alKCh
L1aroB ITOCTPOEHHUS.

20

21

[ToBTOopenue nnanumerpun. Teopema o
IPOTNOPLMOHATBHBIX 0Tpe3Kkax. [Tomodue
TPEyroJIbHUKOB. Teopema MeHenasi.

PacuéTel B ceueHnsIX Ha BEIHOCHBIX qepTexKax.

22

Pemenne 3aaa4 110 TEMC «BBGIIGHI/IG B
CTCPCOMETPULIO.

23

24

KonTtponpsHas padora no tTeme «BBenenue B
CTEPEOMETPUION.

[TapasuienpHbIE U CKPEIMBAIOIINECS IPSMbIE
B IIpocTpaHcTBe. Teopema o CylecTBOBaHUN
Y €IMHCTBEHHOCTH IIPSIMOM NapaJuIeIbHON
JAHHOM IPSIMOM, MPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsMoi. JleMMa o nepecedeHnn
MapaJIECIbHBIX MPSAMBIX IIJIOCKOCTBIO.

25

26

27

[TapaytenpHOCTB TPEX MpsIMBIX. TeopeMa o
TpEX MapajuleNbHBIX NPsAMBIX. Teopema o
CKPELIMBAOIINXCS MPSAMBIX.

[ToBTOpEHME: Yroa MeKay NPsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B IPOU3BOJIBHOM
TPEYTroJIbHUKE, TEOPEMA KOCUHYCOB.

VYronc COHaIIpaBJICHHBIMU CTOPOHAMU. VYron
MCKAY NPSAMBIMH.

28

3aja4yn Ha JJOKa3aTeIbCTBO U MCCIICIOBAHNUE,
CBSI3aHHBIC C PACITOIOKEHUEM MIPSIMBIX B
IPOCTPAHCTBE.




29

30

[ToHATHA: mapauIeIbHOCTD NPSAMOM U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
MapaJuIEIbHOCTH NPSIMOU U MIJIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSMOU U
IIJIOCKOCTH.

['eomerpuueckue 3a1aun Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeTbHOCTHIO MPSMBIX U MIIOCKOCTEH B
MIPOCTPAHCTBE.

31

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOWCTBA MMapaJUICIBHOTO MPOCKTUPOBAHHUSL.
N3o0paxenue pa3Hbix GUryp B
napajuieNibHOM npoekiun. LleHTpanpHast
MPOEKIINSL.

32

[TocTpoeHue ceueHns, MPOXOASILIETO Yepes
JTAHHYIO IIPSIMYIO Ha 4epTEkKE U
[apajuIeJIbHOTO APYrou npsamMon. Pacyér
OTHOLLIEHUHN.

33

34

35

Pemenue 3agau no reme «IlapamiensHas
TIPOCKITHS

[TapannensHast npoeKLys, HPUMEHEHUE IS
MOCTPOEHUS CEUCHUH Mapajuiesienunena u
npu3Mbl. CBOMCTBA Mapajjienenuena u
MIPU3MBL.

Teopema o0 mapajienbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, MPOXOAAIIECH
yepe3 TOUKY, He MPUHAAJIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE




36

37

38

39

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
[1apAJUIEILHOCTH MIPSIMBIX IIEPECCUEHUS IIPU
IIEPECEYCHNH [IBYX NapaJUICIbHBIX
MJIOCKOCTEH TpeTheid; 00 oTpe3Kax
[IapAJUIEIIbHBIX IPAMBIX, 3aKJIFOUEHHBIX
MEXy MapajyIeNbHBIMU IUIOCKOCTSIMU; O
IIEPECEUECHHUH NPSAMOU € ABYMS
HapajuleJIbHBIMU MIJIOCKOCTSIMHU.

Penienue npakTuyeckux 3ajgad o TemMe
«[TapamienbHOCTb MPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBEY.

[lepneHAMKYISIPHOCTD MPSAMOM U TNIOCKOCTH.
[Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U
IUIOCKOCTH. TeopeMa 0 CylecTBOBaHUU U
€AMHCTBEHHOCTH NPSAMOM, MPOXOALIEH uepes
TOUYKY IPOCTPAHCTBA U MEPIEHANKYISIPHON K
MJIOCKOCTH.

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MNpsAMbIC B MHOT'OI'paHHUKAX. HpﬂMaﬂ Ipru3Ma

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napasuienenunena. Berancienue mjimH
OTPE3KOB B KyO€ U IPSIMOYTOJIbHOM
napajuieJenumnese.

41

Pemenue 3amau mo reme «CBoiicTBa KyOa 1
HPSIMOYTOJIBHOTO Tapajliesenumnesa.
Brruucnenue 1MH OTpE3KOB B Ky0Oe 1
MPSIMOYTOJIBHOM TMapajuieIeIUuIee.




Pemenne 3amau mo teme «Ilnmockoctu u

42 MEePIEHANKYIISIPHBIC UM TIpsiMasi B
MHOT'OI'paHHHUKaX».
[IpakTudeckas padora «Ilmockoctu u

43 NEepIEHINKYIISPHBIE UM TIpsMas B
MHOTOTPaHHHKAX».

44 [Tepnennukynsp u HaknoHHast. [Toctpoenue
NEePIEHANKYIISIPA U3 TOYKU HA IPSIMYIO.

45 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u
obOpatHast).

46 Pemenne 3amaq o teme «llepnennukynsp u
HAKJIOHHAS.

47 VYron Mexy npsMOi U MIIOCKOCTbIO. YTOI
MEXTy CKPEITHBAOIIUMHUCS MTPSIMBIMH.
Pemienue 3amau mo teme

48 «IlepneHAUKYISIPHOCTD NPSIMOM U
IJIOCKOCTH.
KonTponbHas pabora no teme

49 «[leprieHIUKYISIPHOCTD TPSIMON U
IUIOCKOCTH.

50 OproroHajabHOE MPOCKTUPOBAHHE.

51 Pemenue 3a1au mo reme «OpToroHanbHOE
IPOEKTHUPOBAHUEY.
[Toctpoenue ceueHnit Kyda, MIpU3MBIL,

52 NPaBWIHHOMN MUPAMHUIBI C TOMOIIBIO

OpTOFOHaHLHOﬁ IMPOCKIINH.




53

CummeTpusi B IPOCTPAHCTBE OTHOCUTEILHO
MII0CKOCTH. [InockocTn cummeTpuii B
MHOTOI'PaHHHUKAX.

54

55

56

[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPHH.
CnocoObl ONyCTUTh NEPIICHANKYISPDIL:
CUMMETpHUSl, CABUT TOUYKH [0 NapaJICIbHON
IPSAMOM.

CnBur no HenapaJieabHOU MPSAMOH,
W3MEHEHUE PACCTOSHUM.

57

O06o01IeHre MaTepraa 1Mo TeMe:
«TapamienbHOCTh U NEPIEHANKYISIPHOCTh
OPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBEY.

58

59

60

61

KonTponbHas pabora no teme
«[TapannenbHOCTh U MEPIEHANKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBEY.

Peienne 3a1a4 MOBBILIEHHON CII0KHOCTH I10
teMe «llapamenbHoCTh U
NEPNEHAUKYIISIPHOCTD MIPSAMBIX U ITIOCKOCTEN
B IIPOCTPAHCTBEY.

[ToBTOpEeHuE: yrom Mexay NpsaMon u
MJIOCKOCTBIO, YTOJI MEXKITY
CKPELIMBAIOIIMMUCS MPSIMBIMH B
MPOCTPaHCTBE. ['eoMeTprUEeCKrE METOIbI
BBIYUCIICHUA yTjia MCXKIY NPAMBIMU B
MHOI'OrpaHHUKAx.

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOI'O yIJla.




62

Pemenue 3agau no teme «/IByrpaHHslii yroui.
CBOMCTBO JIMHEHHBIX YIJIOB IBYTPAHHOTO
yriaay.

63
64

Pemenne 3aaa4 110 TEMC «YTIB».

[TpakTrueckas paboTa 1o Teme «YTibD».

65

66

I'eomeTpuueckrie METOIbI BBIYMCIICHUS yTia
Mexay npsiMbiMu B [lepnenukymnsipHabie
mIockocT. CBOMCTBA B3aMHO
NEePIeHIUKYIAPHBIX MIockocTel. [Ipu3nak
NEPIEeHIUKYIIPHOCTH TUIOCKOCTEH; TeopeMa
0 MPSIMOM MepeceueHus AByX MI0CKOCTEN
NEPIEeHIUKYISIPHBIX TPEThei
MJIOCKOCTH.MHOTOTPaHHUKAX

[Torck neprneHAnKyYISAPHBIX TPSIMBIX C
MIOMOUIBIO NEPIIEHANKYIISPHBIX INIOCKOCTEH.

67

[IpssmoyronsHeli mapamuienenumneq. Teopema
0 JUaroHaJii NpAMOYyroJIbHOT'O
napajuleJIeNUIe a U CIEICTBUE U3 HEE.

68

69

Pacué€r paccTosiHuii OT TOUYKH 10 TIIIOCKOCTH.

CTCpCOMCTpI/I‘{CCKI/IC " NPpUKIIaJHBIC 3a1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX U IIJIOCKOCTH.

70

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPELIUBAIOIIMNXCS MPSMBIX, PACCTOSIHUE
MEXy CKPEIUBAIOIIUMUCS TPSIMBIMU B
MPOCTHIX CUTYAIUSX.

71

OnyckaHue NeprneHIuKyIsIpoB, BEIYUCICHNE
pacCTOSIHUM OT TOYKHU JI0 TOUKH; MPAMOI;




IUIOCKOCTH. BoluKciieHue pacCTOSHUN MEXy
CKPEIIUBAIOIIUMHUCSA MPSIMBIMU C TTOMOILIBIO
HEePIEeHIUKYISIPHON MIIOCKOCTH.

72 Pemenue 3agau no reme «PaccrossHus».

73 TpéxrpaHHblil yroJi, HEpaBeHCTBA JJIs
TPEXTPAHHBIX YIJIOB.

72 Teopema [Tudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JiJIsl TPEXTPAHHOTO YIJIa.

75 Tpéxrpannsiil yrou. Pemenue 3agau

76 Pemenue 3agau no reme «Yrisl U
PacCTOSIHUS.

77 KoHTponpHas padora 1o Teme «YTIIbl U
paccTosTHUSY.
3ajaun MOBBIIIEHHOW CJI0KHOCTH IO TEME

78 «YTIBI U PACCTOSIHUS». DIIEMEHTHI
chepruyecKoi TEOMETPHUU: T€OIe3NIECCKUE
JUHUU Ha 3eMIie.
CucremaTtuzanuus 3HaHuii: MHOTOTrpaHHUK U

79 ero anemeHThl. [lupamuia. Bunael nupamui.
[IpaBunbHasg nupamua.

80 [Ipusma. Ilpsmas u HaKJIOHHAS TPU3MBI.
[IpaBunbHas npusma.

81 [IpsiMoit mapasenenunen, NpsMoyroIbHbIN
napajuiesaenumnes, Kyo.

82 Brinykiibie MHOrOrpannuku. Teopema
Olinepa.

83 [IpaBuIBHBIE MHOTOTPAHHUKH

84 [TomympaBUIBLHBIE MHOTOTPAHHUKH




85

Pemenue 3anau no teme «MHOrorpaHHUKN.

86

87

3a1a4y MOBBIILIEHHOW CI0KHOCTHU 10 TEME
«MHOTrOrpaHHUKN».

IToBTOpeHue: BekTopa Ha MJIOCKOCTH.
[TonsiTve BeKTOpa B MPOCTPAHCTBE.

88

CyMMa ¥ pa3HOCTb BEKTOPOB, ITPaBUIIO
napaeenunea.

89

90

91

YMHOKEHHEe BEKTOpa Ha uncio. Paznoxkenue
BEKTOpA 110 0a3ucy TpEX BEKTOPOB, HE
JIeKaUIUX B OJIHOM IJIOCKOCTH.

Pentenne 3ama4 mo reme «Y MHOXKEHHE
BEKTOpa Ha YKCII0. PazmojkeHue BeKTopa 1mo
0a3ucy TpE€x BEKTOPOB, HE JICKAIINX B OJHOMN
INIOCKOCTHY.

Cucrema KOOpUHAT B IPOCTPAHCTBE.
IIpocrerinye 3a1a4u ¢ BEKTOPaMU.

92

93

94

CkansipHOe MpOU3BEICHNE, BEIYUCIEHUE YTl
MEX1y BEKTOpaMU B IIPOCTPAHCTBE.
Pemenue 3anau no teme «BeKkTopsl U
KOOPJIMHATHI B IPOCTPAHCTBE»

[IpakTuueckas pabora o Teme «BekTopsl B
IIPOCTPAHCTBE»

95

OcHOBHBIE OHATHSA Kypca reomeTpun 10
Kjacca, 0000IIeHNEe U CUCTEMAaTH3 Al
3HAHW.

96

OcHoBHbI€ NIOHATHA Kypca reoMeTpun 10
Kjacca, 0000IIeHNEe U CUCTEMaTH3alus
3HAHUU.




OcHoBHbIE NIOHATHA Kypca reoMeTpun 10

97 Kjacca, 0000IIeHrEe U CUCTEMAaTH3alus 1
3HAHUH.

98 Hrorosas koHTposibHAs paboTa 3a 10 kiacc. 1
[ToBTOpenue. BzaumHoe pacrnosnoxxeHue

99 NpsIMBIX B MpocTpaHcTBe. [lapamiensHoCTh 1
IPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE

100 HOBTOpeHI/Ie.u [leprneHIUKyYIAPHOCTD MPSMBIX 1
U TUIOCKOCTEH B IIPOCTPAHCTBE.

101 [ToBTOpEeHue. Yribl U paccTOSHUS 1

102 O606menue u cuctlloBropenue. 1
MHororpaHHUKHEeMaTH3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Maremaruka. ['eomerpust; yriayonennoe oOyuenue, 10 knacc/ Mep3msik AT,
Homuposckuii J[.A., Ilonsko B.M.; nox pemakuuenn [logonsckoro B.E.,
OO11ecTBO C OrpaHMYEHHOW OTBETCTBEHHOCThIO M3maTenbCckuil LEHTP
«BEHTAHA-I'PA®y; AKIHMOHEPHOE 00111eCTBO «3narenbcTBO
«IIpocsemieHue

2. T'eomerpus. ba3zoBbiit u yriyoneHHbiit ypoBenb. 10-11 knaccel. AtanacsH Jl.
C., B. ®@. byry3zos, C. b. Kagomues, JI. C. Kucenesa, 3. I'. [To3usik. MockBa
"[Ipoceemenne”, 2019 rox

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

1. T'eomerpus. 10-11 knaccsl. [loypounsie pa3paboTku K yaeOHUKY ATaHacsIHA
JI.C. Caaksn C.M., byry3oBa B.®. u np. Mocksa «IIpocBemenue»», 2019
roj

2. Merognueckue pexkomeHmanmu kK ydyeOnmky JI. C. Artanacsna, B. O.
byty3osa, C. b. Kagomuesa u ap. Mocksa «IIpocBemenue», 2023 rox

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HHTEPHET

1. «EamHoe oOkHO  mocTyma K = 00pa3oBaTElbHBIM  pecypcam»-
http://windows.edu.ru/

2. «Enunas xomiekuus 1UQPOBBIX 00pa30BATENIBHBIX PECYpPCOBY» -
http://school-collection.edu.ru/

3. «DenepanbHbld 1EHTP UHPOPMAIMOHHBIX 00pPa30BaTEIBHBIX PECYPCOBY» -
http://fcior.edu.ru/

http://eor.edu.ru

Oo0pasoBaresbHbie IHTEpHET-MOPTAIBI

1. Caiit MunucTepcTBa 00pa3oBanus 1 Hayku P® http://www.mon.gov.ru
2. Caiit Pocobpa3zoBanus http://www.ed.gov.ru

3. denepanbHbii mopran «Poccuiickoe oOpaszoBanue» http://www.edu.ru
4. Poccuiickuii oOpazoBaTenbHbIN moptan http://www.school.edu.ru

5. Karasor y4eOHBIX M3MaHUM, JIEKTPOHHOTO 000PYIOBAHUS U AJIEKTPOHHBIX
o0pa3oBaTeNbHBIX PeCypCcoB JIIs 001Iero oopazosanus http://www.ndce.edu.ru



http://www.mon.gov.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ndce.edu.ru/

6. IlIkonpHbIH opTan http://www.portalschool.ru

7. denepanbHbIN opTaI «HbOopMaIIMOHHO-KOMMYHHUKAITMOHHBIE
TEXHOJIOTUH B 0Opa3zoBanum» http://www.ict.edu.ru

8. Poccuiickuii mopTa OTKpeITOr0 o0pazoBanus http://www.opennet.edu.ru

9. INopran Math.ru: 6ubnmoTeka, MeauaTeka, OJIMMITHAJIBI, 3a/1a9d, HAYyYHBIC
HIKOJIBI, HICTOPUS MaTeMaTuku hitp://www.math.ru

10. Tazera «Maremaruka» W3narensckuit Jlom «IlepBoe ceHTAOps»
http://www.math.1september.ru

1. MaremaTtuka B HIKOJIE — KOHCYJIbTallHOHHBIN LEHTP
http://www.school.msu.ru

12. Yaurenbckas razera http://www.ug.ru

13. Tazera «1 cents0ps» www.1september.ru

14. UnTepl'Y.ru — UaTepHeT-rocymaperso yuutenei http://www.intergu.ru

15. Cetp TBOpUeckux yuutenei http://www.it-n.ru

16. XKypnan «Hayka u oOpa3oBanue» http://www.edu.rin.ru

17. MexnyHapoaHass accomnuaius «Pa3puBaromee oOydenue» - MAPO
WWw.maro.newmail.ru

18. Cairr LlenTtpa cucremHo-aestenpHocTHON Tienaroruku «lllkoma 2000...»
www.sch2000.ru



http://www.portalschool.ru/
http://www.ict.edu.ru/
http://www.opennet.edu.ru/
http://www.math.ru/
http://www.math.1september.ru/
http://www.school.msu.ru/
http://www.ug.ru/
http://www.1september.ru/
http://www.intergu.ru/
http://www.it-n.ru/
http://www.edu.rin.ru/
http://www.maro.newmail.ru/

