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MOSACHUTEJIBHAS 3AITNCKA

Pabouas nmporpamma ydeGuoro Kypca «I eoMeTpHD) faz0BOr0 YpOBHA 117
oGyuaromuxes 10 —11 xnaccos paspaboTana Ha OCHOBe (QejepansHOro
rOCYIapCTBEHHOIO 00pPA30BaTENBHOID CTAHAAPTA CPeaHero obiero obpazoBaHus,
¢ y4éTOM  COBPEMEHHBIX MHPOBBIX  TpeDOBaHHH, TIPEABABILACMEIX K
MaTeMaTHueckoMy o00pasoBaHMio, W TPAJMLIHH POCCHHCKOI'O o0pazoBaHH.
Peannsaius rmporpaMmsl 06ecncynBaeT OBRN4[1CHHE KIHOUEBEIMH KOMIETCHIMAMH,
COCTABIAIONIMMM OCHOBY [T CaMOPa3BUTHs W HeNpepslBHOTO 00OpasoBaHus,
[IeNOCTHOCTL OOMIEKYNLTYPHOTO, JHYHOCTHOTO ¥ I03HABATEIBHOIO pPA3BHTHA

AHYHOCTH 00YUAIIHXCA.
LEJH H3YYEHHUA YYEBHOI'O KYPCA

BakHocTh ydgeOHOro Kypca reOMeTpHH Ha YPOBHE CpejiHero obmero
obpazosaHua OOYCTOBIEHA MMPAKTHYECKOH 3HAYUMOCTBIO METANPEAMETHBIX M
IpeOMETHRIX Pe3ynbTaroB oOydeHus TeOMETpHH B HAMpPaBIEHMH [IMYHOCTHOTO
passuTUs 0OyvaroIIuxcs, (GopMHpoBaHHA (YHKIHOHATLHOM MAaTeMaTHYECKOi
[PaMOTHOCTH, H3YUEHH APYrHX y4eGHbIX AMCUUIUIHE. PassuTie ¥ obyualonmxcs
NPaBUIBHEIX NPEACTABISHMH O CYWHOCTH M NPOHCXOXKISHHH ICOMETPHYECKHX
abCTPaKUuMii, COOTHOIIEHHH pealbHOT0 H HAEAILHOr0, XapaKTepe OTPaKEHHS
MATEMaTHYeCKOH Havko# SBJCHHH W TNIPOLECCOB peanbHOro MHpa, MeCcTe
reoMeTpuH B CUCTEME HayK H POJIH MAaTeMBTHYECKOro MOAETHpPOBaHUS B HAYHHOM
T03HAHMH W B TIPAKTHKE COCOBCTBYET (POPMUPOBAHHIO HAY1HOI'0 MHPOBROI3PEHIA
yHalMXCsl, @ TAKKe KadecTB MBILUIEHMS, HeoOXOOMMEBIX ANd aflanTalMH B
coBpeMCcHHOM 0DIlecTBe.

IeoMeTpus SBAACTCS ONHWUM M3 0a30BBIX NMPEeIMETOB Ha YPOBHE CpPeIHEro
obmero oOpa3oBaHusA, T4k Kak 00eCTIeuMBaET BOIMOKHOCTE M3YHCHMA KaK
ITUCLMIUIAH eCTeCTBeHHO-HAYYHON HApaBNeHHOCTH, TAK W TYMAHHTAPHOH.

Jloruucckoe MBIIUIEHHE, (OPMEPYEMOe IPH H3y4eHHM OOYHaIOmMMHCAH
[OHSTHHHBIX OCHOB I'€OMETPHH M TIOCTPOSHHH LIETIONKH JIOTHIECKUX YTBEPKIASHHH
B XO[¢ pelleHHs TeoMeTPHYECKHWX 3ajJad, YMEeHMEe BbIABMIATH W ONpOBeprath
IHIIOTE3bl HEITOCPENCTBEHHO HCHOOLIYIOTCS MPH pEIleHHH 33aja4d €CTeCTBeHHO-
HAYYHOTO LHK/A, B YACTHOCTH M3 Kypca hU3HKH,

VMeHHe OpHEHTHPOBATHCA B MPOCTPAHCTBE MIPAET CYIIECTBEHHYH PO BO
Bcex obnacTax [edTeTbHOCTH 4enoBexka. OpueHTallMs YENOBEKa BO BpPEMEHH M
IpPOCTPAHCTBE — HeoOXOAMMOE YCIOBME €0 COUMANBHOro OniThA, (opma
OTpa¥KeHHA OKPYKAIOINero MUpa, YCIOBHE YCMEIIHOIo IMO3HAHHSA H aKTHBHOIO
npeobpasoBanusi  JeficTBHTenbHOCTH.  OnepupoBaHWe  TIPOCTPAHCTBEHHBIMH
oOpasamu 00be/MHAET pasHele BHOB y4eOHOH M TPYHOBOH IEATENBHOCTH,




gBIfeTCs ONHMM M3 HpodeccHOHANBHO BaKHBIX KAUCCTE, NO3TOMY aKTyalbHa
3aqaua (OPMHPOBAHMS Y OOyHarOIUXCH NPOCTPAHCTBEHHOI0 MBITICHAL  Kak
Pa3HOBWAHOCTH 0OpasHOro MbIIIMEHAS  — CYIIECTBEHHOIO KOMIOHCHTA B
MOTOTOBKE K MPaKTHHeCKO! AesTenbHOCTH 0 MHOTUM HanpaBleHHIM,

Lens OCBOEHHA MPOIPaMMb yuchHoro Kypca «Iecomerpus» Ha DazoROM
ypoBHe 0OydeHUS — obmeoGpasosaTensHoe W ODLIEKYAbTYPHOE pPa3BHTHE
oGyualomuxcs ~ depes  obecredcHHe  BO3MOKHOCTH npuobpeTends M
HCLONB3OBAHMA  CHCTCMATHHECKHX TEOMETPHYECKHX 3HAHMH M JeficTRHi,
crennWIHbIX TEOMETPUH, BO3MOKHOCTH yCICHIHOTO MpomoJikeHus obpasoBaHuA
[0 CTeNUaTbHOCTAM, HE CBA3AHHBIM C ITPUKIHBIM HCTIONL30BAHHEM TEOMETPHH,

[TporpamMMa no reomeTpud Ha 0a30BOM YPOBHE DpelHasHadeHa Js
0ByUatOIIMXCA CPeHeH MKO/b, He HCBITHLIBABIINX SHATUTCIBHRIX 3aTpyAHEHNHA
Ha ypoBHE OCHOBHOro obiero obpasoBanus. TakiM obpaszom, obydalouyecs Ha
5a30BOM YPOBHE JOJKHBI OCBOMTE ODIIME MATEMATUYECKUE YMEHMS, CBASAHHRIC
co creuupuKoll TEOMETPHHM M HEOOXOAHMBbIC I7A SKH3HH B COBPEMEHHOM
obmecree. KpoMe 2TOro, OHM MMEIOT BO3MOKHOCTH H3YHHTH TEOMCTPHIO boiee
rayboko, ecid B HalbHEeHIIeM BOZHHKHET HeodX0OUMOCThE B I'EOMETPHYECKIX
IHAHUAX B IpodeccHOHaNLHOH IeaTelbHOCTH.

TocTHKeHMe eI OCBOSHUS TIPOrpaMMEl obecreyrBaeTCa PEIISHUCM
cooTBeTcTBYIOIMX  3amad. [lpuopurerHeiMu  3aladaMd  OCBOCHHI  Kypea
«eomeTpun» Ha 6asoBom yposHe 8 10—11 kraccax ABISHOTCA:

o (opMupoBaHHe [peICTABJEHHs O TEOMETPHH Kak HacTH MHPOBOH

KyJbTYpBl M OCO3HAHME e BIaUMOCBA3M C OKPYKAOIIHM MHPOM;

» (opMMpoBaHME TPENCTABJIEHMA O MHOIOTPAHHWKAX M TElaX BpaIlEHIA
KaK O BAKHEHIIMX MaTeMaTHYeCKMX MOIENAX, TIO3BOIAIOIIMX OITHCHIBATh
M U3y4aTh PA3HEBIe ABIEHUA OKPYKAIOIIETO MUPA;

o (opMMpOBEHME YMEHMA PAaclO3HaBaTh HA HepTeXkax, MONETAX H B
peajlbHOM MHpe MHOTOIPAHHUKH W Tella BPatleHus,

« OBJaneHde MEeToAaMM pelucHHd 3a1a4 Ha MOCTPOSHHA HA N300 paKeHHAX
MPOCTPaHCTBEHHLIX QUIYP;

« (opMHUpOBaHWE YMECHWS ONEpHpOBaTh OCHOBHBLIMH  IOHATHAMH O
MHOTOIPAHHUKAX 1 TEJaX BPAMEHHA U UX OCHOBHEIMH CBOHCTBAMY;

+ OBIdOCHHE anropyHTMamMH pelIcHHA OCHOBHEBIX THNCE 3anaq,
dopMHpOBaHHEe  YMEHMS NPOBOIMTL  HECJIOKHBIE  JIOKasaTellbHEIC
paccy)KIeHus. B XOIe DPeUIeHHs CTepPeoMeTPHYECKHX 3ajad | 3anad ¢
TIPAKTHYECKUM CO/IEPKAHHEM;

= pa3BHTHE  WHTEIICKTYalNbHBIX ¥ TBOPIECKHMX cmocobHocTel
o0yuaromyMxcs, II03HABATENBHOH  AKTUBHOCTH,  HMCC/IEA0BATENILCKHX
VMeHUH, KPETHYHOCTH MBILLICHHUA,




+ hopMHUpOBaHHE (YUK HOHA TBHOM rpaMOTHOCTH, pencRaHTHOH
FCOMETPMI: yMEHHE PAacnosHaBath NPOABICHUA  FEOMETPUHECKUX
[MOHATHIL, OOBEKTOE M 3AKOHOMCPHOCTEH B PCATBHBIX JKH3HCHHBIX
CUTYaUMAX M NpH H3YYEHHH JIPYTHX yueGHBIX TIpeJMETOB, MPOABICHHUS
3aBUCHMOCTEH ¥ 3aKOHOMEpHOCTEH, (OpMyTHpoBaTh MX Ha  S3bIKE
reOMeTPHH W CO31aRaTh TeOMETPHYESCKHE MOJIENH, IPUMEHSTH OCBOCHHBIH
FeOMETPMUECKMA ammapar [jis PpelieHus MPaKTHKO-OpHeHTHPOBAHHAIX
34,14, HHTEPIPETUPOBATh U OLIEHHBATE MONTYHCHHBIE PE3YIIBTATHI.

OTIMYUTEIBHON OCODEHHOCTRIO NMPpOTpamMMmbl ABIACTCA BKIIOYUEHHE B KYpC
CTepeOMETpHM B HAdale ero H3yueHHA 3ajad, pCLUIaeMBIX HA  YPOBHC
HHTYHTHBHOTO TIO3HAHHS, H ONpeqeaéHHBIM 00pasoM opraHn3oBaHias pabota nan
HUMH, YTO CIOCOOCTBYIOT PA3sBHTHIO JIOTHHECKOTO M [IPOCTPAHCTBEHHOTO
MBILUIEHNS, CTUMYIIHPYET MPOTeKaHWe HHTYMTHBHBIX [POIECCOB, MOTHBHPYET K
JajkHeHIeMY U3Y4eHHUEO TpeaMeTa.

[Ipeanoutenue oTAAETCS HATTAHO-KOHCTPYKTHBHOMY MCTOIY 00Oy4eHHS, TO
eCTh TEOPETHUECKHE 3HAHWS HMCIOT B CBOGH OCHOBE HyBCTBEHHOCTH [IPEIMETHO-
mpakTuyeckod mesTenbHocTH. Pa3BuTHE IIPOCTPaHCTBCHHBIX MpeiCcTaBNeHuH Y
yuaupxes B Kypce CTCpeOMeTpHM MPOBOAHTCS 32 CHET PEUICHHA 3aiad Ha
co3gaHWe  OpOCTpaHCTBeHHbIX o0pazos H  3aja4  Ha  ONCPHPOBAHHE
npocrpancTeeHHEIMH o6pasamu. Cosganue obpasa NPOBOAMTCA C ONOPOH Ha
HATIIEMHOCTE, a4 OnepupoBaHue obpasoM — B YCIOBHAX OTBIEHEHHA OT
HAJITHOCTH, MBICIIEHHOIO M3MEHEHU €10 HCXOIHOrO ColepKaHH.

OcHOBHBIE cofepxaTenbabie NMHAN kypea «['eomerpun» B 10-11 Kmaccax:
«Mmuororpanaukuy, «[IpAMBIe ¥ IIIOCKOCTH B MPOCTPaHCTBe», «Tena Bpamenusy,
«BeKTOpE! H KOOP/MHATHL B POCTPAHCTBE». POPMHpPOBAHHE JIOTHIECKUX YMEHHH
pacrpefiefseTcs He TONBKO M0 CONepKATENbHbIM JHHHAM, HO H IO rojam
obyueHns Ha ypoBHe cpenHero obmero odpasopaHus.

Copepskanue o0OpasoBaHMS, COOTBETCTBYIOIIEC NPEAMETHBIM PC3yIbTaTaM
ocsoeHuMs paboyeil TporpaMmbl, pachpeeiEHHBIM 1O rojaM  obyHdenus,
CTPYKTYPHPOBAHO TakuM o00OpasoM, 4YTOOBI OBIaACHME TEOMETPUHCCKHMM
TIOHATHAMH H HaBbIKAMH OCYIIECTBIANOCH IOCNE/0BATENBHO M MOCTYIATENBHO, C
cOBMIOIEHHEM TIPUHIIMNA TPEEMCTBEHHOCTH, YT00B HOBbIE 3HAHNA BKIIOYAIHCE B
o0LIYI0 CHCTEMY EOMETPHYECKHX Mpe/iCTaBleHHH 00y4aloIlMXCs, pacliupss M
yruyonss eé, o6pasysa npoYHEIE MHOKCCTBEHHBIE CBA3M.

MECTO YYEBHOI'O K¥YPCA B YYHEBHOM ILTAHE

Ha u3yuenue reomMeTpud 0TROANTCH 2 yaca B Hefemo B 10 knacce M 1 vac B
neaemo B 11 xnacce, Bcero 3a aBa roga ooyderna - 102 yuebHeIx yaca.




COJEPKAHHUE YYEBHOTO KYPCA

10 KJIACC

TipsiMble H NIOCKOCTH B IPOCTPAHCTBEE

OcHoOBHBIE [MOHSTHA  cTepeoMeTpuu. Touka, npAMas, [IOCKOCTS,
mpocTpaHcTBo. [loHaTHe 00 AKCHOMATHYECKOM [OCTPOCHMM  CTEPEOMETPHH.
AKCHOMBI CTEPEOMETPHH U CIIEACTBIA H3 HUX.

BrauMHOe pacmosiokeHHe NpAMBIX B MPOCTPAHCTBE: IIEPECcCKAIOIIHECH,
napajiesibHble M CKPEIHBAIOIINECA MPAMBIE. IlapanneabHOCTE MNpPs#MBIX U
[aockocTel B MPOCTPAHCTBE: TapaiielbHbie NpAMbIE B [IPOCTPAHCTBE,
mapanIeTbHOCTh TPEX NPAMBIX; HApalleibHOCTD npsiMOi U ITOCKOCTH, YTIBI C
COHATIpABJIEHHEIMM CTODOHAMH; YroJl Mexly TpPAMBIMH B  ITPOCTPAHCTRE.
[NapannensHocThb TJIOCKOCTEH: napainelbHbIe TIJIOCKOCTH, CBOMCTEA
mapannebHBIX IUTockocTeid. [TlpocTedinme NPOCTPAHCTBECHHBIC hUrypel Ha
MTOCKOCTH: TeTpasfip, Ky0, mapannenenues; NoCTPOEHHE CeUEHHH.

[leprieHAUKYIAPHOCTE NPSMOHA M MIOCKOCTH: NEPIEHAUKYISPHBIE IPAMBIC B
MpOCTPaHCTBe, TNpAMBIE TNapalielbHple W MePIeNHKYIPHBIC K ILIOCKOCTH,
NPU3HAK [MEPHeHIMKYIIPHOCTH NPAMOH W MIOCKOCTH, TeopeMa o TIPAMOIA
NepPHeHIHKY/IAPHON [LIOCKOCTH. YTkl B MPOCTPAHCTBE: YIOM MEXIY IpPAMOH U
[IOCKOCTBEY, [OBYIPAHHBIH  yron, IHHEHHBIH yroa JIBYTpaHHOIO yIJia.
IleplieHAUKYAD M HAKIOHHLIC: PACCTOSHUE OT TOYKH A0 ILIOCKOCTH, PAacCTOsHHE
OT TpAMOH  JI0  TUIOCKOCTH, TpOEKUMs  (urypbi  Ha  IUIOCKOCTS,
[MepneHAMKYIIPHOCTL  IUTOCKOCTEH:  MpH3HAK MNEPNEHAMKYIAPHOCTH  ABYX
miockocTed, Teopema o TpéX NepneHIHKyIApax.

MHuororpagHHKH

[lousiTHe MHOTOrPAHHWKA, OCHOBHBIE STEMEHTHl MHOTOTPAaHHUKA, BBITYKIBIE
¥ HEBHIMTYKIIble MHOTOTPAHHUKHM; pa3BEpTKa MHOrorpaHHuka. Ilpusma: #-yrojipHas
[pW3Ma; IPaHu ¥ OCHOBaHMs MPH3MBL; NpAMad ¥ HAKIOHHAA IPHU3Mbl; DOKOBas H
nonHas MOBCPXHOCTE MPH3MBL [Tapanaenenunen, NpsSIMOYTOJBHEIA
mapanieaenunen W ero csoictsa. Ilupamuia: n-yronbHas (MpaMuia, rpaid M
OCHOBAHHE MPAaMHIET;, DOKOBas W [10ITHAS TIOBEPXHOCTh THPaMUIBL; NpaBHiIbHAS H
yceudHHas NMpaMHa, DIEMeHTHl Tpu3Mbl W mupamujibl.  [TpaBuiIbHEIE
MHOTOTPAHHHUKH: TIOHATHE NPABHIBHOTO MHOrOrpaHHWKa, MpaBU/IbHas MPH3IMA H
IpaBUIbHAS TIHPAMEIA; NPaBHIbHAA TPeyroJibHad THpamuia W TIPaBUTBbHBIA
terpasap; KyO. IlpemcraBnenme O TIPABHIBHBIX MHOTOTPaHHHKAX: OKTad/p,
aojexasap u nkocadap. CedeHHs NpU3Mbl U THPAMHUIEI .

CHMMETpHA B IPOCTPAHCTBE: CHMMETPHA OTHOCHTENLHO TOYKH, MPAMOH,
[IOCKOCTH. NIeMeHTHl CHMMCTPMH B [HpaMuiax, hapaeneldnenax,
TIpaBUIbLHBIX MHOTOIpalHHKaX.




BLidicheHHe HSTeMCHTOB MHOIOTpaHHWKOB: péOpa, AMaroHaiu, YLUBL
[Lromans ©OOKOBOH TOBEPXHOCTH H nonHONH MOBEPXHOCTH NPAMOH MPH3MBI,
naol@ns OCHOBAHWI, TeopeMa o HOKOBOH II0BEPXHOCTH [PAMOH TPH3MBL
ILiom@ans GOKOBOH MOBEPXHOCTH M OBEPXHOCTH TpaBHIBHOH TTHPaMHUIEL,
TeopeMa O I[UIOWAn{ YCEUEHHOH [THPaMM/IBL. [Toustue o6 o6néme. OOBEM
UPEMHIBI, TPH3MbI.

TMonoGueie Tema B TipoctpaHcTBe, COOTHOMEHMS MEKAY ILIOMATAMH
nopepxuocTei, odbEMaMH MoJ0OHETX Tell.

11 KJIACC

Tena spamenus

[{umunpugeckan [OBEPXHOCTh, obpasyouime LMITTHAPHYECKOH
[OBEPXHOCTH, OCh IHIHHIPHYECKON TMOBEPXHOCTH. [Mununjip: OCHOBAHUS H
foxoBas IOBEPXHOCTb, OOpasylolas H OCh; ILIOMEALb 0oKOBOH ¥ TIONHOH
NOBEPXHOCTH.

Konuueckas MOBEpXHOCTh, 00paiyloNIne KOHHYECKOH MOBEPXHOCTH, OCh U
BepllMHA KOHMYeCcKOH 110BepXHOCTH. KoHyc: 0CHOBanKMe W BepLIHH, oBpazyromas
W ochb, MIOmAns OOKOBOH M MONHOW TOBCPXHOCTH. YCeYEHHBIH KOHYC:
0Opasyrolue ¥ BEICOTa; 0CHOBAHHUA W GoKOBas TOBEPXHOCTB.

Cdepa M Wap: LUEHTP, paauyc, NHaMeTp; MIOWAAL TOBEPXHOCTH chepnl.
BzauMioe pacnojiokeHue cepsl H IIOCKOCTH; KacaTelnbHas IUIOCKOCTD K cihepe;
m10manb chepsl.

Wzo6pazeHue Tel BpaLleHnA Ha iockocTy. PasBepTKa UHITHHIPA U KOHYCA.

Kombunamuu Tel BpalleHuss W  MHOTOrpaHHWKOB. MHOTOTpaHHMK,
omucaHHBIA oKomo cdepsl; cbepa, BIMUCaHHAd B MHOTOTPaHHHK, WM Tel0
BpaLICHHS.

TMousTue 06 06Béme. OcHoBHBIe cBolicTBa 00bEMOR Ten. Teopema 00 00bEMeE
OPAMOYTONLHOTO TMapajiefienunena W CleacTsus M3 Hed. O0péM UMIHHADA,
KoHyca. O6bEéM mapa 1 NIomanb CHEpsl.

[logobubie Tema B mnpoctpancTBe. CoOTHOIIEHMS MEXIY IUIOMATSIMH
rnoBepxHocTedl, 00bEMaMy TTOZOOHBIX TElL.

Cedenus LATHHApA (HApaniensHo H IMEPreHAMKYIAPHO OcH), CevYeHHd
KOHyca (ITapalyIcibHOE OCHOBAHWIO W TIPOXOJillee Yepe3 BEPUIMHY), CeHeHHSA
mapa.

BexTophl H KOOPAHHATHI B NPOCTPAHCTBE

BekTop Ha MI0CKOCTH ¥ B npoctpancTae. CnoKeHHe U BBIUUTAHHE BEKTOPOB.
VMHOKEHHE BEKTOpa HA 4nci0. Pasnokenne BEKTOpa Mo TPEM HEKOMTTaHAPHBIM
pekTopaM. [lpaBuno mapamienenuiena. Peienne 3adad, CBA3AHHBIX ¢
NpUMEHEHHeM [paBHN  Jedcrsuid ¢ BexkTopami. [IpamoyronhHas CcHCTEMa




Koop/MHAT B mpocrpaHcTse. KoopauHaThl BEKTOPA. TpocTeiiune 3aj1a91 B
KOOpIMHATAX. YT01 Mexiy BEKTOpamH. CkanApHoe NpOH3BEJEHHE BEKTOPOB.
BrLIYKCIeHHE YIJIOB MEXKIY MMPAMBIMH M TIOCKOCTAMH. KoopnuHaTHO-BEKTOPHBIH

MeTO/[ TIpH PEIIeHUH TeOMETPHUECKHX 3amad.




ILIAHHPYEMBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3VJBTATHI

JIMgHOCTHEIE pE3y/BTaTbl OCBOSHWA MPOIPAMMBbL yueOHOro Ipeamera

«MareMaTHKa» XapaKkTepH3yHITCA:

I'pakaaHcKoe BOCTIHTAHHE:!

chOPMHPOBAHHOCTHIO MPAKIAHCKOH HO3HIMK 00YHAIOLErocs Kak AKTHBHOTO
W OTBETCTBEHHOTO d9ieHa poccuiickoro oO0ueCcTBa, [PEICTABICHHEM 0O
MaTeMaTHUeCKMX OCHOBax (YHKIHOHMPOBAHMA PA3MYHBIX CTPYKTYP, SBICHHH,
npolenyp Tpaxaanckoro obuiectea (BeIDOpPEL, ONPOCEL M Mp.), YMEHWeM
B3aMMOICHCTBOBATE € COUHATBHBIMM HHCTHTYTAMH B COOTBETCTBUM C HX
GYHKUHAMHE H Ha3HAYeHHEM.

I[MaTproTHYecKoe BOCTHTANKE:

chOpPMHPOBAHHOCTLIO POCCHHCKOH TPaXIaHCKOH HIEHTHYHOCTH, YBOKEHHA K
IPONLTOMY ¥ HACTOAEMY POCCHHCKON MaTeMaTHKH, IEHHOCTHBIM OTHOLUCHUEM K
MOCTH/KEHHAM POCCUIICKAX MAaTEMATHUKOB H POCCHHCKOR MaTeMaTHYeCKOH IIKOIb,
K HCHONBL30OBAHHIO STHX JOCTHKEHMM B JIPYTHX HaykKax, TEXHOIOTHAX, cepax
IKOHOMHEH.

JAyX0BHO-HPABCTBEHHOTO BOCTTHTAHHA!

OCO3ZHAHHEM JTYXOBHbIX LEHHOCTEH POCCHUCKOIO Hapoa;
cOPMHPOBAHHOCTEI0 ~ HPABCTBEHHOTO  CO3HAHMA, OTHYECKOIN0  MOBEIEHHA,
CBA3aHHOTO ¢ NPAKTHYECKUM MPUMEHEHHEM NOCTIKCHHA HAYKH U AEATC/ILHOCTRIO
VYEHOTO; OCO3HAHMEM JHYHOTO BKNaja B IOCTPOEHHE YCTORTHMBOTO Oy 1yLiero.

JeTeTHIECKOE BOCIHTAHHE;

ICTETHUYECKHM OTHOLIGHHWEM K MHpY, BK/IHOYad 3CTETHKY MarTeMaTWYecKHX
3aKOHOMEPHOCTEH, 0OBLEKTOR, 3amaq, PeLISHHH, paccyxIeHHUH;
BOCIPHHMYMBOCTBIO K MaTEMATHYECKHMM aCTeKTaM PasTHYHbIX BH/I0B HCKYCCTEA.

PuznvecKoe BOCITHTAHHE!

chOpPMHUPOBAHHOCTEIO YMEHHS [PHMEHATh MaTeMaTHUYSCKHE 3HAHNA B
WHTepecax 370pogoro H OezonacHoro odpasa SKU3HH, OTBETCTBEHHOTO OTHOIIEHMA
K CBOEMY 3JODOBBIO (310pOBOE THTaHHe, COAIAHCHPOBAHHBIH DEXKUM 3aHATHA W

OTIbIXA, peryispHas pH3HTecKas aKTHBHOCTB); thH3MYECKOro
COBCPILEHCTBOBAHNA, npw 3AHATHAX CINOPTHBHO-0300POBHTE/IBHOH
JIeATeIbHOCTRIO.

Tpynosoe BoCHHTAHHE:

FOTOBHOCTRID K TPY/Y, OCO3HAHMEM LEHHOCTH TPYIOMOOHS, HHTEPECOM K
pazaudHely  cdepaM  OpoQEeCcCHOHATBHOW — OEeATENLHOCTH, CBA3AHHBIM  C
MATEMAaTHKOW W €€ TPHIOKEHHAMM, YMEHHEM COBEPIIATH OCO3HAHHBIM BeIOOp
Oyayuied TpodeccHH M PeAlM30BHIBATE CODCTBEHHBIE MHUIHCHHBIC [UIAHBI,




FOTORHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHHECKOMY o0pazoBaHuilo M
cam000pasoBaHMi0 HA TPOTAKEHHH geeil KM3HH, FOTORHOCTBIO K AKTHBHOMY
Y4acTHIO B PEIISHHH MPAKTHYCCKIX 3a/ad MaTeMaTHHecKOd HarpaBleHHOCTH.

FIKOJOTHYECKOE BOCIHTAHHE:

chOpPMHPOBAHHOCTEIO  SKOJIOTHYECKOH  KYIBTYpPbl, TOHHMAHHCM BIMAHUA
COLMATEHO-IKOHOMHYECKHX MPOLECCOB Ha COCTOSAHNME [IPHPOAHOI 1 COIHANBHOHN
cpelel, OCO3HaHHeM  [M0DanbHOTO  XapakTepa  OKOJIOTHHECKHX npodreM;
opHeHTalHell Ha NpMMEHEHWE MAaTCMATHIECKHX 3HaHWil a5 peleHds 3amaqy B
oblacTi  OKPY/KAaloOImIeH cpelbl, [LUIAHWPOBAHMA TOCTYIIKOB M OUEHKHM HX
ROZMOKHBIX TIOCNEACTBH I A OKPYKAOLIEH Cpelibl.

[{enHocTH HAYYHOTO NO3HAHHA!

cOPMHPOBAHHOCTBH MHPOBO33PeHisl, COOTBETCTBYIOUIENO COBPEMEHHOMY
YPOBHIO  pasBUTHA Haykd H oOmecTBEHHOH  [TPAKTHKH, MOHHMaHHEM
MaTeMaTHIecKoi HayKu Kak cgepsl HenoBevMecKOH AesTeNLHOCTH, 3TalloB eé
PASBUTHS W 3HAYHMOCTH [UIA DPasBUTHA LHBHIM3ALMH, OB/IAJCHHEM A3BIKOM
MATEMATHKH ¥ MATEMATHYeCKOll KyiIbTypoil KaK CPeicTBOM MO3HAHWS MHpa;
FOTOBHOCTBIO OCYIIECTB/IATE TPOEKTHYID M WCCIENOBATENBCKYIO EATEIBHOCTE

HHIHBHIYATBHO U B IPYTIIIE.
METATNIPEMETHBIE PE3YJIBTATHI

MeranpeaMeTHEIE PS3Y/IBTATE OCBOEHHA MPOrpaMMbl y4eOHOro mpejMeTa
«MaremaTHKa» XapakTepH3yTed OBIAICHHEM YHHBEPCAIBLHBIMH
HOIHABAMETLHOIME  OSlICMEUAMY,  VHUBEPCATbHBIMU  KOMMYHUKAMUBHBLMU
deticmeuaml, YHUBEPCATbHBIMU PESYTAMUSHBIMU OUCMBUAMU.

1) Vuusepcanbuvie — HOIHAGAMENbHBIE  Oelicmeus,  0DECHEHUsalom
Gopmuposanue 6a306bIX KOZHUIMUEHDIX NPOYECCO6  OOYUAIOUUXCA (ocaoerie
Menodog  ROSHAMWA — OKDYJNCAIOWE20  Mupa,  ApUMeHeHue  J0SUHECKUX,
HCCAEd08AMETBEKUX ONepayuil, VMeHutt pabomams ¢ ungopmayuet.

BazoBpie Toru4ecKHe AeHCTBHSH!

» BBIABIATH H XapakTepH30BaTh CYLIECTBEHHEIE NPH3HAKH MaTCMAaTHYECKHX
0OGLEeKTOB, TIOHNTHH, OTHOINEHHH MEKITY TMOHATHAMH; (OPMYIHPOBATH
onpeleieHus [OHATHH; YCTAHABIMBAThL  CYIIECTBCHHBIM  TPH3HAK
KIaccH(DMKALIMH, OCHOBaHMA 1A 0DOOWEHHA H CPaBHEHHS, KPHTCPHH
MPOBOAMMOTrO aHAIH3a;

e BOCIPHHAMATH, (OPMYITHPOBATH W  MPeoOpas’OBBIBATE  CYMKICHHA:
YTBEPAUTENbHBIE W OTPULATEIBHEIE, eIMHHYHBIE, YacTHble M 00mIHe;
YCIOBHBIE;

e BHISBNATbL  MaTeMaTWuecKHe  3aKOHOMEPHOCTH,  B3aUMOCBAH U
MTPOTHBOpEYMS B (AKTaX, [aHHBIX, HAOMOACHWAX H YTBEPIKICHHAX;




npennarats  KpHTepuM IS BBIAB/ICHHA 3aKOHOMEpPHOCTEH M
NpOTHBOPEYHH,

» Ie/aTh BBIBOABI C HCIIONE30BAHUCM 3AKOHOB JIOTWKH, JISHYKTHBHBIX W
HHILYKTHBHBIX YMO3aKIIOUESHHH, YMO32K/TIOYEHHH 110 aHATIOTHH;

+ TPOBOOHTH CAMOCTOATEIBHO 10KAa3aTeNbCTBa MATCMATHHECKHX
yTBepKIeHMil (IpAMBIE ¥ OT TIPOTHBHOIO), BRICTPAUBATH APIYMEHTALHIO,
IpUBOAUTH NMPHMEPBI U KOHTPIPHMEPLI, 000CHOBBIBATE COOCTBEHHBIC
CYIEHHWS! H BBIBOIBL,

« BLIOMpaTh crnocol pemenus yucOHOH 3ajavH (cpaBHHBATE HECKOIBKO
BADMAHTOB pellenusi, BHIOWPATh Hapbonee TMOAXONAIINH ¢ Y4ETOM
CAMOCTOSTE/BHO BbiJIETEHHBIX KPHICPHEB).

Ba3oBkle Hec/leJoBaTe/IbcKHe IeHCTBHM:

= HCIONB30BATE BONPOCH KaK WCCIENOBATENLCKHI MHCTPYMEHT NO3HAHHA,
(OpMYITHPOBATE BONPOCH], (UKCHPYIOLIHE NPOTHBOPEHHE, npobdnemy,
ycTAaHaBIMBATh  MCKOMOE W jJadHoe,  (OPMHPOBaTE  THIOTEY,
apryMEHTHPOBATE CBOIO IMO3NLIHIO, MHEHHE,

» [POBOOUTHL CaMOCTOATENBHO CILIAHHPOBAHHbIH IKCIIEPUMEHT,
peclleloBaHue TI0 YCTAHOBJICHHIO OCODEHHOCTEH MAaTeMaTHUYECKOro
06beKTa, MBIEHWS, TPOIECcca, BHIABICHHIO 3aBHCUMOCTEH  MEXIY
00hEKTaAMHE, ABJISHHAMH, [TPOLIECCAMHM]

s  CAMOCTOATENBHO (OPMYIHPOBATE 0DOOLIEHNS U BBIBOJIBI 110 PE3Y/IBTATAM
npoBeAEHHOro HabmofeHus, HCCIeN0BaHNs, OLCHHBATE NOCTORCPHOCTE
[OTYYEHHBIX PE3YIBTATOB, BEIBOOB H 06001weHui;

« [POTHO3UPOBATE BO3MOYKHOE pa3sBATHE MpOLECCa, a TAKKE BBIABUIATh
NpennookKeHns O er0 PasBUTHH B HOBBIX YCTOBHAX.

Pabora ¢ nadopmannei:

e BEIABIATH JeduuuTl HHGOOPMALIHH, TaHHbIX, HEOOXOAMMBIX 171A OTBETa
Ha BOIIPOC W IS pelleHHs 3a0a4H,

» BpGUpaTE  HHPOPMAIHIO W3  HCTOYHHKOB  Das/HYHBIX  THIIOB,
AHATM3MPOBATH, CHCTEMATH3HPOBATL H MHTCPIPETHPOBATE MH(QOPMALIMIO
pasjHTHBIX BUIOB H (hOpM Npe/ICTaBIeHUA,

«  CIPYKTYPUPOBATh WH(OPMALHIO, MPECTABNATL €€ B PasnMyHBIX (opMax,
HILTIOCTPHPOBATh rpaHieckn,

¢ OLEHHBaThb HATENKHOCTE HHpOpMATAH no CaMOCTOATC/IbHO
chOpMYIHPOBAHHBIM KPHTEPHAM,

2)  Vuusepcanviivie KOMMYHUKAMUGHBIe  Oetcmsus, — obecnedusaom

chOPMUPORAHHOCHID COYUATLHBIX HABLIKOE OOYVHUIOUUXCA.

Ob6menne:




*

BOCTIpUHMMATh ¥ (OPMyIMPOBATh CYKACHUA B COOTBETCTBHH  C
YCAOBUAMY ¥ LEsMH 0BIeHus:; SCHO, TOYHO, IPAMOTHO BhLIPaXKaTh CBOIO
TOYKY 3PEHHMA B YCIHBIX Y THCHMEHHBIX TEKCTaX, Aasarh MOACHEHHA 110
X0y pemeHs 3a1aTi, KOMMEHTHPORAT MOMYHCH HBEIH pe3ynLTarT;

B X0j1e 0OCyKIeHHS 3a/1aBaTh BOIPOCHI NO CYIIECTBY oBCyIIaeMOH TEMEL,
NpoGieMbl, pelaeMol 331291, BEICKa3bBaTh HICH, HANIC/ICHHBIC HA TIOUCK
peIIeHMs; COMOCTABIATE CBOM CYXKACHWA C  CYMICHUAMH OpYTHX
y4aCTHHKOB JiHalora, oGHapyKuBaTe PasjiHiHe W CXOACTBO MO3NLHE; B
koppekTHOH (opMe (hOopMYTHPOBATE PA3HOTTIACHS, CBOH BO3PAKCHITH, '
pEeNCTARNSTL  pe3y/bTaThl  PELUCHHS  3ajayd,  IKCIEPUMCHTA,
ucClIenOBaHuA,  NPOEKTa;  CaMOCTOATENBHO BLiOWpaTL  (QOpMAT
BLICTYILICHMSA C Y4ETOM 3a/[a¥ IPE3EHTALMH ¥ OCOOCHHOCTEH ayIHTOPHH.

CoTpyIHHYECTBO:

3)

NOHWMaTh ¥  WCIOAL3OBATH  TIDEMMYINECTBa  KOMaHAHOH  H
MHIMBATYANbHOM paboTs! Py pelleHuy y4eOHbIX 3a1ad; NPHHHMATE HEb
COBMECTHOM NEeSTENLHOCTH, INNAHHPOBAThH OPTaHM3alMI0 COBMECTHOM
paboThl, paciipedensTs BUIbI paboT, 10roBapUBaThCe, obcyKaaTe npoiece
H pe3y.ibTar paboThl; 0600MAaTs MHEHHS HECKOIBKHX MEOTIeH;
YYaCTBOBATE B IPYNIIOBRIX (popMax paboThl (0becyxaenus, 0OMEH MHEHHH,
«MO3ITOBBIE WITYPMLI) ¥ HHBLIE), BHINQJHATE CBOK Haclb paboTel M
KOOpOMHWPOBATL CBOM [IEHCTBMA ¢ JPYIHMH WICHAMH KOMAHIBI
OLICHMBATH KA4YECTBO CBOETO BKIaja B OOLMH TPOAYKT TO KPHTEPHIM,
cOPMYTMPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBHSL.

Viugepcansnsie — peyARmusnuie  Oeucmeus, obecnedusarom

(POPMUPOSAHIHE CMBICA0EHIX YCMAHOBOK U JCUIHEHHDIX HABLIKOE TUYHOCHIU,
CaMooprafguzanus:

COCTABIATH [U1aH, ATTOPUTM PELICHHUS 3aa4H, BHIOUPATh CrI0cod perieHus
C Y9IETOM HMEIOIINXCS PECYPCOB M COBCTBEHHBIX BO3MOJKHOCTEH,
apryMEHTHPOBATE H KOPPEKTHPOBATh BADUAHTEI PelieHUH ¢ yHETOM HOBOH
UHGOPMALTHE.

CaMOKOHTPOIb:

piajgeTh HABBIKAMM [T03HABarTe/bHOH pedUieKCHH Kak O0CO3HAaHHA
coBepIIacMblX JeHCTBUH W MBICAMTENBHBIX NPOIECCOB, HX PE3YIIBTATOB;
BI4JIeTh crnocofaMu  CcaMOTIpOBEPKM, CAMOKOHTPONA Ipouecca H
pe3y/bTaTa peleHHA MaTeMATHYECKOH 3a/1a91;

MpeIBHIETs TPY/HOCTH, KOTOPBIE MOTYT BO3HMUKHYTh MNP DPCIICHUH
3aja4M, BHOCHTh KODPEKTHBEI B [eATeNLHOCTh HA OCHOBE HOBBIX
0BCTOSTEIbCTR, JaHHBIX, HAHJEHHbIX OIIMOOK, BbISBISHHBIX TPYAHOCTEH;




« ONEHHBATH COOTBETCTBME PpE3yNbTaTa LEMH W yCIOBMSM, 0OBACHATD
pWIHHLl TOCTHREHUS WIH HEJOCTHREHUT pEe3yNLTaTton nesTeNbHOCTH,
HAXOIUTH OMKBKY, JaBaTh OLEHKY IPHOOPETEHHOMY OTTBITY.

NPEJMETHBIE PE3YJIBTATEL

10 KJIACC

OnepupoBaTh MOHATHAMA: TOUKA, TPAMAs, THIOCKOCTS.

TTpMeHATh AKCHOMbI CTEPEOMETPHH M CHEICTBHA W3 HUX [PH peLIeHHH
reoMeTpHHIecKHX 3a1a4q.

OneprpoBaTh NOHATASMA: IAPATIENLHOCTE H MIEPIECHIMKYIIPHOCTE MPAMBIX
H [IOCKOCTEMH.

KnaccuduumpopaTs B3aUMHOE PACIOIOKCHHE NPIMBIX H TJIOCKOCTEH B
[IPOCTPAHCTEE.

OneprpoBarh MOHATHAMMU: JBYTPAHHBIH yroll, rpaHd ABYTPaHHOTO ¥TJ4,
pebpo JBYTpaHHOTO YTIa; NHHElHbIH yTo/l JBYTPaHHOro yIia, rpajycHas Mepa
IBYIPAHHOIO yTIa.

OnepupoBaTh IOHATHAMM: MHOrOTPAHHHK, BRINYKIBIH 1 HEBLIITYKIIBIHA
MHOFOTPaHHHUK, 31€MEHTH MHOTOTPAHHHKE, NPABHILHBI MHOIOTPAHHHK.

Pacrio3HaBaTh OCHOBHBIE BMJEl MHOIOTPAaHHWMKOB (MWpamMuia; [PH3Ma,
NpPAMOYTO/IbHBLHA napalenenunes, Kyo).

KnaccubuiupoBaTs ~ MHOTOTPAHHMKHW, — BbIOMpas — OCHOBaHWA AU
xnaccuduxaimy  (BBIMYKIbIE H HEBBIIYKIbIE MHOIOTPAHHUKM; TIPABHIIBHBIE
MHOTOTPaHHWKHA; PAMBIE H HAKTOHHBIE TIDU3MBI, Tiapalllenenues).

OnepHpoBaTh TMOHATHAME: CEKYIIas II0CKOCTh, CEUEHHE MHOTOrPalHHKOE.

OOBACHATH NPHHIIMIILL [IOCTPOSHHS CEHEHUH, HCTIOTB3Y S METOL CIICI0B.

CrponTh CedYeHHs MHOTOIPAHHMKOR METONOM  CNE0B,  BBIMOJHSATH
(RBIHOCHBIE) TUIOCKME HEpPTEKW K3 PHCYHKOB [TPOCTBIX 0OBEMHBIX (BUTYP: BHJL
ceepxy, cOoky, CHU3Y.

Pemnars 3ama4y HA HAXOXK/IEHHE reOMETPHYECKHX Be/MUVH 10 o0pasiaM Ui
A/ITOPUTMaM, [PUMEHSA M3BECTHbIC AHATHTHYECKHE METOIbl IIPH  PEHICHMH
CTAHIAPTHBIX MATEMATHUYSCKHMX 3a1a4 Ha BRIYHCNEHHE paCC'l'Gﬂ'HHfI MEHITY IBYMA
TOYKaMH, OT TOYKM M40 Tpamoii, OT TOYKH [0 IJIOCKOCTH, MEWKIY
CKpPelABAIOLIIMMHCS IPSMBIMH.

PeliaTsh 331494 HA HAX0KIEHUE I'EOMETPH4ECKHX BEIMUYMH TI0 00pasiam uiu
aNropuTMamM, NPHMEHsS W3BECTHBIE AHATHTHYECKHE MCTONBI MPH PEIICHHH
CTAHOApTHBIX ~ MATeMaTMHecKHMX 3a]ay Ha  BbIYWCIEHHC YTIOB  MEKIY
CKPEIMBAIOIIMMUCS  TIPAMBIMH, MEKIAY INPSIMOH M [JIOCKOCTLIO,  MEXIy
II0CKOCTAMM, ABYTPaHHBIX YTTIOB.




BLIUHCISTE 00BEMBI M TIOIIATH NOBEPXHOCTEH MHOIOTPAHHHKOB (mpH3Ma,
nMpaMmuja) ¢ TpUMEHEHHEM (opMYTT;, BLMMHCJATE COOTHOIIEHMA — MCAULY
[UTOIIAASMY TOBEPXHOCTEH, 00BEMAMH rogeOHEX MHOTOTPAHHHKOR.

OnepupoBarTh TOHSTHAMM: CHMMETpUA B HPOCTPAHCTBE, [IEHTP, OCb H
[IOCKOCTB CHMMETPHH; LIGHTP, 0Ch ¥ TUIOCKOCTE CHMMETPHU (hUTYPEL.

Wzeiexats, MpeoOpa3oBbiBaTh W HHTEPHIPETHPOBATH HHpOPMALHIO 0
NPOCTPaHCTBEHHLIX TEOMETPHHECKHX (urypax, npeAcTapleHHyl0 Ha HepTexax H
PUCYHKAX.

[IpuMeHATL TEOMeTPHYECKHE GakTel 714 pelleHHs CTEePEOMETPHHCCKIX
3aj1a4, TIPEATIOJATAIONIINX HECKONBKO [I1aT0B PEIISHHUS, ¢CIN YC10BUA PHMEHEH I
3ajaHbl B SBHOH (popMme.

[lpuMensTs TpocTeimue NporpamMMHble  CpeAcTBA W DJICKTPOHHO-
KOMMYHHKALHOHHbIE CHCTEMbI TIPH PEIICHUH CTCPEOMETPUHECKHX 3a/1ad.

[TpUBOAWTE TIPUMEPRI MATEMATHICCKHX 3aKOHOMEPHOCTEH B NpHUpode U
JH3HH, PACIIO3HABATE NPOSIBIEHHE 3aKOHOB FCOMETPHH B MCKYCCIBC.

[IpUMEHSTE MOJYYEHHBIC 3HAHMS HA TIPAKTHKE! AHAITW3WPOBATEL PCANIBHBIC
CHTYyaldd ¥ [TPUMEHATh W3y4eHHBle IOHATHMS B MNPOLECCe TOHCKA PeIIeHHS
MaTeMmaTHuecKd chOpPMYJIMPOBAHHON TpoOdnemel, MOAENIWPOBATL PEATTBHBIC
CHTYAaIlHd HA N3bIKE TEOMETPMH, HCCIEJ0BaTh [OCTPOSHHBIC MOIeIH C
HCIIOTE30BAHMEM TEOMETPHYECKHX MOHATHE U TEOpPeM, annapata anredpbl; pelars
paKTHYECKUE 33084, CBA3aHHbIE ¢ HAXOXK/IEHHEM FCOMETPIIECKHX BETHHHIH.

11 KJACC

OnepupoBaTs NOHATHAMH: IHIHHAPUYCCKAd NOBEPXHOCTE, obpaszyrommne
[HIHHIPHYECKOH  TOBEPXHOCTH;  LWAMHAP,  KOHHWYECKas  [OBEPXHOCTS,
0BpasyronIue KOHHIECKOH NTOBEPXHOCTH, KOHYC; CEpUIecKas NOBEPXHOCTS.

Pacro3HaBaTh Tella Bpaliexyst (KNP, KOHYC, cdepa | map).

Q6 bscHATb cNOcOOBI MOTYUeHHA Tell BpalleHHs.

KnaccndHImupoBaTh B3aHMHOE pacTiofokeHne cGeprl 1 II0CKOCTH.

OnepHpoBaTh MOHATHSMH: IIAPOROH CETMEHT, OCHOBAHME CEIMEHTA, BBICOTA
CerMeHTa; MapoBoil CIoH, OCHOBAHME IIAPOBOTO CIIOf, BBHICOTA MAPOBOIC CJIOA,;
1IZPOBOH CEKTOP.

Beiuncnars 00BEMEI W [IOMAAM [OBEPXHOCTEH TN  BpalleHus,
reOMEeTPHYECKHX TEN C MPUMeHeHHeM (hopMYyIL.

OrepupoBaTh NOHATHAMH: MHOTOTPAaHHMK, BITMCAHHBIA B clepy W
onMcaHHbIl oOxono cdepsl; cdepa, BIUCaHHad B MHOTOTPAHHHK WM TETO
BpAlICHUA.

BoIuMCIATy COOTHOIIEHHA ME#/1y TUIOMANSIMU NOBEPXHOCTEH B 00nEMamu
noa0OHEIX Teo.




M306paxaTs u3ydaeMbie QUTyphl OT PyKH W C TPUMEHCHHEM IPOCTLIX
HepTEKHBIX HHCTPYMEHTOB.

BrITOTHATH (BEIHOCHBIE) MIJ1OCKHE YEPTEKU M3 PHCYHKOB TIPOCTBIX 00BEMHBIX
duryp: BUA CBepXY, COOKY, CHW3Y; CTPOUTE CEHEHHNS TE BPAIICHHUS,

M3BjieKkaTs, WHTEpPOpPETHpOBAaTh W NpeoOpa3OBRIBATH WHQOPMALIHIO 0
[POCTPAHCTEEHHBIX TEOMETPHYECKUX (HUTYpax, MPeCTABICHHY0 Ha HEPTERaX
PHCYHKAX.

OreprpoBAaTh HOHATHEM BEKTOP B IPOCTPaHCTBC.

BoinmongsaTs JeficTBUS CIAOMKEHHA BEKTOPOB, BBIYWTAHHA BCKTOPOB WM
YMHOKEHHS BEKTOPa Ha YHCI0, OOBACHATh, KAKHMHU CBOHCTBAMH OHH obnagator.

[TpuMelsTE TIpaByII0 Mapaiie/emHiena.

OnepupoBath MOHATUAMH: JEKAPTOBE KOOPAMHATEI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOD/MHATBL BCKTOPA, YOI MEXITY
BEKTOpaMU, CKaIAPHOE TIPOH3BE/IEHHE BEKTOPOB, KOITHHEAPHEIE U KOMILTaHAPHEIC
BEKTOPHI.

HaxoJWTh CyMMY BEKTOPOB ¥ MPOH3BEACHIE BEKTOPA Ha HHCIIO, YIOT MEXIY
BEKTOpaMH, CKaspHOE TIPOH3BE/IEHUE, PpacKiiafblBaTh BEKTOP TO  JBYM
HEKO/UIMHEapHEIM BEKTOpaM.

3anaBaTh IIOCKOCTh YPABHEHHEM B JI@KapTOBOH CHCTEME KOOD/IMHAT.

ITpumMeHsATs reOMETPHYECKME (aKThl [l PElleHHs CTEPEOMETPUHECKHUX
3a7a4, MPeanoiaraliX HeCKOJIbKO [IAroB PeLieHN, €Cly YCIOBUS MPUMEHCHNS
janaHel B sBHOH hopme.

Pemmate npocTelimipe reoMeTpHYecKHe 3a/aYH HA IPUMEHECHUE BEKTOPHO-
KOOP/MHATHOTO METOJA.

PeiraTe 3a7auM  Ha  JOKA3aTebCTBO MAaTCMATHUYECKHX OTHOUICHHH U
HaxOKISHHEe TeOMeTPHUYECKHX BEIHYMH 110 00pasiiaM HIIH alropuTMaM, MpHMeH:As
H3BECTHbIE METOIEI IIPH PELISHWH CTaHIAaPTHBIX MATEMAaTHYCCKUX 3a1a4.

[TpumensaTs npocTeHinMe NpPOrpaMMHBIE  CPEACTBA M JNICKTPOHHO-
KOMMYHHKAITHOHHLIC CHCTEMBI IPH PELIEHHUH CTEPEOMETPHYECKHX 3a1a4.

TpHBOAMTH TPHMEPbl MATEMAaTHUECKHX 33KOHOMEPHOCTEH B HPUPOJE W
JKH3HH, PACTIO3HABATE NIPOABJISHHE 3aKOHOB FeOMETPHH B HCKYCCTBC.

[TpuMensaTs noJiydeHHBIe 3HAHMA HA IPAKTHKE: aHAIM3UPOBATh peanbHblE
CHTYaUHKM H IIPHMCHATH H3YYCHHEBIC MOHATHA B [poLSCcce ITOHCKA PELICHMH
MATEMATHYECKH COHOPMYTUPOBAHHOH npoliieMEl, MOIENHPOBATH pealibHbIe
CHTYallud HA S3BIKe [COMETPHM, HCCIeloBaTh [OCTPOSHHBIE MOJEIH C
HCIIONL3I0BAHHEM TEOMETPHYECKHX NTOHSTHI M TeopeM, annapara anredpsl; pernars
NMPaKTHYECKHE 3a/1a9H, CBS3aHHBIE C HAXO0XK/IEHHEM TeOMETPHYECKHX BEIMYHH.




| 1adLrad
aruairaLedoredoo

| (araaoddun)
arHHEOA LN

rLooed
andanuINed]

89 TNV 0L OLL 902VH O LOAhUINON 44111490

£
1 _|¢ ir14 M KuHEOLY e “KIHAR0D onnadouso] |
1 & r g0 HHRA IO TONN H...EmmmD |
| 1 &l - wauHued I0T0HRY |
I _ 0t HWKLOONI0LT B HATTNED A1/5%0W 141 4
| |ﬁ HALIONDOITI
ci w xwedo arsoudrr Gmarnonday
- _ B muhucxuﬁ:: M xwedin n_wucmﬁummmn_m: _
_ i 7 ‘sa1oHedId0d 9 HIDONDIF | AIWKT |
I _ 0l ~omdianoadald g ounorong
rrooed _ 7
spemaiioiisemg | 01334 mwwediodn T
_ W2L H gorarsed IHHEANHIWHEY N
. H09Bh 09.L)3RHI0Y _ ] _
- DOVITA 0F

AMHVIOdUHVIT 30MDAhHLVINAL

= | v e T




adsdad
arnaraiegocedoo
(ragoddm)
arHHOd M E

0 _ t ¥E

AWV 104 OIT 90JVHh OE.LIThAINON FAIM90

HHHEHE EHOPEHIEWILIHD

z ‘AHHAMo0g0 ‘ouiadorIgor|
|a I Y ' ouromedisodn g mrenmidooy n mdoiiag
_ o] L _ g U'al MNAT00) 7
- _ o Zl 7 kuHaMmeds BIfA | _
|
FLLayEd Fruogued _ 0J2§] Muuediodn
_ b | SrIrodusuy 7 waL 1 gororsed sHHEIOHIKHE] 7 TN

H0YER GALIIRHIT0Y

DOVICA LI




rad £ad
naagraLesosedoo
aruoddun
AMTHHOULIAINE,

r.Looed

BHHIhATH
- audanHINed]]

| BLB]f

XM £d B 1 nndianwoadais
oA uudianoadars nuHaodioon
WONIIH HIBWOHINE 00 3HLEHO]|

AOMHHITE] 10101
ERHIRD) ‘HUSTOW H Ldoased xH
"arHWedHI H 204X 0 BHHOII4) JITHIIRREH

goMuHEEdIOI0ARN
EHHORD) "Hraron v widassed wu
“ArUMEdEI M 204N O KEHHATHED SIHIIBRE]]

yPucaLdan XITHHOAID20AN BH “XedrAomud
EH S0MHHHedI0I0HN JHIKedgoLH
‘HHeNHITEdI0I0NN D 0ALOWONRHE,

4LA0MI0TT M EEWEdI Eyanmionedasadan
HLIOMIOIT BRI [ KHLEIOT]

qLa0M0rN ¥ sewsdl xasREmomdadadan
“HLDOMIOI KSR 20ad 311 (EHIEHO] |

eueadio muuradas (sonsadio) xawkdn
xranaraineden ‘uarsonosorn sHHaxedgoEH
-xexHAIMd vH kuHendgosl ermged]]
-ostanediaodi “4ramiporm ‘Fewsdn
‘eahol (HHd1oMoadoL1d KHIEHOI JI9HE0HI()

rLoaed

0.123¢]
ammuarodinoy _

e gt ol

HEh 0H.LMhEINY

exodd ewa |

uu

W

JOVILA 01
AUHVHOdUHVI'T HOHhOdAONI




-
i

‘oA ‘direrdian SHL0H200T BH
9dL ) arunanonedoodn amnyaidod]|

_ HO120Md01M X1augirarreden va1oHo0n)

ol

21

HI20M20UT SIgHqrarreden
THRLDOHDOIL 4L 0HY "..,D_E...ﬂ&m—l—

saiopediaodin 4 HWFEWEDLD ANKIW Hoa g

Ll

91

_ anaoHedioodn 8 uwwedn koK roig

uweHodoLy HNrHEaraedmeos o i N

¢1 |
bl

HLIONIOIT
n powsdn qrsorgrarrede] | raarEedidodn
H HALD0MD0UT B XMWEdT 913089 rede]|

xiawsdn

xadr sraonmirarreden Sanonedisodn

g amwsdn auararreden ag1iorediaodn
H HALIONIOLT B XM Troomaranrede] |

7 - arnEdl
gaarinoiesinadyn v aunrariredey
‘goauinoiesanadan ssaroaedisodo

# XiWEdin auHEaoronaed J0HMNHBLY

XHH £3 BHE10T91D 1 uudrowoadazo
7 romsNe mHdramoadars manaodiaon

WOMIhHIBMOHONE 00 JHIEHOT|
XHH £1 KAaLa1ra 1 uudianoadala

rmoRyie Hudiawoadain unnaodioon
_ WONDRR LIBNOHINE Q0 JHLEHO] |

NMH £H BRI H Hudionooadals
MMoEMNE HHdIanoadars unnsodison

_ HOMIhHIEWOHINE U0 2HLEHOT |

£l

cl




_ HLOMDO0OLUT

_ 1o auuEoI2oud ‘HI0d0UT OF HAROL 10

| aunkoLaded ammmommes o derOTEINda|]

HL3030U1 oF gowwkdn
[ 10 auHEOLYRd THIJ0MI0I OF WMLOL 10
_ auHE0LIRd (AIHHOINEH H dyirxmitHandar |

HLIOMDOLIT
poudsrAxurHandan gowedn o emodoa ],

7 Ix

o |

_ HLIOHMI

gonderAxmiinaudan gomedn o ewadoa |

HLMOMDOLIL
_ poadsrAxaruondan yowedo o eWadoa]

T

8z |

—‘._.USMUG.—._.MI .___H.N

i Howkdn mroonderixuiiHandan yeHendy |

1 nowkdn wisondsrdauriandan yenend]| % _
. Mio0No0UT X srHdErOmrondan |
W argpquanteden arwed] | T
_ HIDOUD0IT ¥ S HAdEIAATHEANdan
W argHgrartreden arawed] | v 7
anranedioodn
_ & oranEdy 219K ATHTHIIAIIT (HLDOND01H €T
# powedn aroondsrianrrandal| 7
HaLsoMoorT | x1awEdi q150HqrarTRde] T 7
_ -saronedioodn 8 HLOOMIOLT Z
u a1 WEd] T, aWaL on eroged keHdrOdIHOY
_. . HUH2L2D oumoodioo) ] | 1z _
WWHAL2D aHH20d1o0 | _ 0T

rannnararreden




H HWHWEdT AW 91014, H | HALI0NI0LT

i xrnEdn 9mondeirrinraanday ],
wewal ou groged kpHYrodLHOY

xedrirOmrHandon xadt o ewadoa ], _

xederomruandai xadL o emadoa

xedurimmraandon xads o ewadoa |,

Ha150M000 1
xAar nisondsrAxmiidandan yeneRdo |
a0l arnonderAaurHandar]

HALIONIOI I

xaar misondsicmrrandan yensndu _
gaEsoNsorl arnondsr Axnirnanda) |

HALIONIONT
xagr visoudsromrooudan yensudu
SHALD0ND0I T T1o0HdBLANHT Handa | _

BILIA odotmediAal’
014 mangaday ‘rolf granmediis)]

ric1k olorRRd 1Ay
LOJA HITHEaHWI “ro1f grammedaialy _

OI9120M2011 M Howsdn

Amicaw roaf agromedroodn 8 1411 g

Eucuaﬁ:_;qmﬁyﬁau 7
10 aMHEQLYed *HIIOMI0I OF HIROL 10

aungoLsoed taHHOIeH H drirdamrnanda)y

Euomumﬂncqmasam: _
10 orHEOLoRd “HLIONIOLTT OF HAKOL 10

aunkoLyded (aauHoied 1 dermraandag

HLS0HI0LT OF HowEdn
S




xeMnned. 10101

wiqHqragedn NeranHnararreden
*Kerumedil € HRAdIaWHHD FILHINIIE,
“HLIOM0UT *“HONEdL ‘HIROL OILIIHI0ILLO

7 grdianmD (2aroued Lood g EHd LoD

i drcexoror ‘dreeiao xenduiedioioHn

xanaraaed 0 aMHAIraELAd] | |

7 04y ‘dreediol mumaunaedn |
u erawedun paaroriadl enaraaedn
sprunednn penarEaedn B ewerdn
geadrrgedn feamnnediolonw olonmimaedn
7 apiEnon HInEd 0101w anarkaed] |

i peHarmaedn frruwedun aioonxdanon

1S
‘dreeaoin
g
Gt
ETHMedmI Feaaha0As 7
Ly

| EBHIOH H KREON0Q (rHWedun auHes0HI0
H nHed1 ‘erawedun senqvolA-u eruwedag |

PUIIHOED 019 U ToImmararreder
HIHAIr0 IA0NEd ‘rommanrede] |

Isudu 7
7 graouxdamon kerron ¥ KRsoNog Sanendn
KEHHOIMEH 1 FeMEdl Fwendi BHHBHOHI0
i HaedI ‘enendn Benaroas-u emesd]]

_ exHuHed 0. 10HW
eirdassed (i HHRdI0IOHK SMINAIIMIIH _

M 2y AlgY eaHEERdI0I0HEN MIHIMALE

AMHHOHIO ‘BAHHHEAI0IOHW JHIKHO |

9%

v

7  HIRELIONIOIL




10 “HoWkdIn OF HAROL L0 “HNENLOL ENAST

I Ao HHHEOLoed SHHAIIHAIY] ‘"HHHEHS 00
7 EHIECHIEWALIHD SHHSII0000 *auHado1do] ]
|_ anHed oaoHK
I 7  HHIIIRDD 9HHA0AI00] | "WHHEHE oy 7
EHTIRESHIEKILIHD DHHOMO000 ‘dunadorsol |
S e _  HOMMEHRAI0I0HN
! _ ¢ 19HF9.0(0), analL oil eroged seHarodiHOY &
I 7 - R mxenrdn W00 £9
I - mweRd Wato) 79 |
_ 3 B FWEndn wRH00) 19 7
N Ty MraRedHn NY100) 09
1 7 [rHNedHT MaT00) 68
_ 1 uwedn waeaO gc
5 Rl 1 MTHRRAAT KO9.00) Lc |
I JWIQ0 QO IMLKTOT| 9c _
| JHaHHHEd E__cx_zz |
_ _ l awar on eroged gesarodiHoy| 5%
i MIHABHI HOMIDhOA
_ H.1o0HXd290T HOE0MO0Q HITEIMOLT 0 EWadoaL
[ | ‘ErHwedunn gorqarraedo Hisomxdagon L
_ M LaoHxdaE01 Hog0300 ITRIMON] | 7
o rauendi mowedn Hisonxdaaon _
_ HOH0M0Q 0 EW2d0IL “HHIIRTOHI0 )
_ | qreimorn ‘neHdn gowsdn nioonxdason £S
HOHIOI B Hidomxdagon yosoxog 91/emonr | 7
_ - MII4 ‘HrenoseRr ‘edoad
i | HONHHHRA IOIOHN SOLTIMWILC JHIIIDHAITH &k




| o | ; ® TNV 10
. OIT 00Vh O4.LYTRHAINOA J41T190 _
_ ANBLIONI0I T AINKIK S0ILIA “HOILIA
_ xigEned 1Aar ‘o 0M0rT B owsdn
| I Arsean ‘mraanedn sonwrmoearmadio _ 89
| AT¥AW (HOILIA JHHIIOHRME] "HHITEHE _
| BMTBEHLBNOLINO JHHANIGOQO ‘aunoadorao] |

L erooed sendrod LHON KEEOIOL]] _ L9

_ wwmwedy ExpnmmoesWiadis

AUSCAW “HIDOMO0I OF HIhOL




araHarraiedosedgo | BHITIhALH

mad ssad

aagoddgun nLe]y

_ uEA0ERAIE0N HONIILAHON BuHmdad _
| 1 i 930 *HIJ0HXJd9H0U HOAIIhHHON 7 Ll
_ _ anlnoidzedoo “4120Hxd2901 FENI2hHHOY

| (edrmmrun uoo gondsrAxuiaando Hirn

_ | pouarorreden ‘019030011 BdTHELAD _ |
| | EHH3L3) edrnuirH edLdaace

_ | ‘Hrsoxoorrn eH edraurun anHaxedoo]]

= == |_I| . o S i = 3

| | urzonxdanon _

_ HOMIION 1 HO40M00 Iiemori _
‘qa0 1 BEmoidredoo ‘grsonxdanon

! _ | KRdON0Q H KHHEHOHDO (drHuIrH] | _

. nisoHxdogON |
| poxoanadruniK 420 ‘HLsomxdonorn
podaonrdIrH AT SEmoIAERdoo k _
sgraonxdason sedsorRdrHIIM] |

L DS SN SN S o -

| pdem kMHAL2) "HLIONIOIN
eH edem ‘mdado sunaxedoosy

wadado awemorn adago |
| 1 | M LLIOHIOUT BRHTI21BIEN THLIONIOL z

| _ # [adadn auaNoronded J0HWHRLE _

| _ radago H150HXABFOT FTLOL 1!
_ 0. | : ‘droweny “adured ‘diqan :dem 1 edodi) _

| | | - |
rioged | rioged |

_ 0.12]
_ smpenuedyy  srEarodiHo)]

| enodi ewa),  mymay _

arTHHOA LG, | _ 403Eh 0HLILHIOY _

COVINN TT




| | — .!|+ [ " ououk eH pd0INAE JUHIKOHNS | 0z 7

I #0d01508 JHHBIHRIN 1 OWHINCOI) 61

i = = il L | somdiodn g T it
- - == e . |_\ C OLMNOTOQ, M euedmeds |

| _ _ L BIra ], WeWalL ol eroged senarodinoyy 7 Ll
o T - " R XITHGOT o1 Eﬁ.sm;%ﬁumcu _
| _ 1 _ HMEBTRITON AW KHHIMIOHL00 ) 91 _

_ | -auranedioodn ¥ RIAL 2AI9HOOTO]]
=== — = e T rdado aremor i edem Wav00) 7 <l

_ _ _ L eaAHON ‘BdPHHIHD Wo10(0) | ¥1
| | - 191 SOMRIQ0 BHLIMOLD
SMHAOHI() "IIWITQ0 OO IULEHO] |

o ﬁl . _ _ kuuanedd oral € urE yenmedooHW _
| 1 g xeameanna ‘edado tmdadin | 71
_ QLONO HIMIIHEIATO “NHHHEdI0I0H ]

_. HOMHIITED 10 TOH I _
¥ KHHAMRAE U121 BATRHHGWO Y

|A Auumdaa £adan 7
_ FamEroxody ‘oHI208000T | *OIMHBHOHI0
_ 1 _ poHqranmede ‘01910001 o1
_ B2ATION EMHORO) BaAHON prLdpace 7
_ | _ ‘HIZ0MI0LT Bl B2KHON aunawedgoL]] _

7 q120uxdagon
_ _ I KBHONOO M EHHEZOHI0 (BLOJITE 6 _
K auinoiAzedgo (oAH0N HFN

=== _ _ DRI K
_ _ — _ E.u::xﬁ_umaw.mom.:ou

l H HOAONOO 9remonn 4a0 4 gpmoiisedoo 9
| _ _ _ hm::_:nu::u__zmmcm“a_uﬁﬁm _




prHamad X9 9rolan 1 iEd IoMHITEeI T
HRECEE, "HHHEHE KHTREHIENIIIHMD
¥ SUHAIIIQO00 “dHIId01H0] |

nudiarmmern
eadx igmadooar ‘maxed ‘Hdimg

W AaHHAMIQOQO “auHadoLdo]|

AHd IaWHIer

eod £ riwadoal ‘Eived Tdimd
AEHEOHI() "HHUBHE KHITBLHIEMILIHD
H JHH2MO000 ‘aiHado1ao] |

Joaianedisodn a miennrdooy u
mdoixay,, awal on eroged KERIIOALIOY

LENES XHIALEdIamoa1 HHHaTIad

Hdn Yo1an WiHdOLNH-0HIEHATd00Y]

MW ELION0LTT
W HHITWEdD A #3W S0ILIA JHHAMHRITE

godoinag aunaroacuodin
aoadrreay "HnedolNsg ADNON 1Mo g

serenndood 9 HRRYEE SHIHALI0A] |

‘edorion maeHurdooy "saraHedisodr
g TeHATd00N BNaLOHD EeHarolfonsd] |

Huedordag
2 HHHLOHAT rHaedn WaHHIHAMdI
3 KMHIEEES) “HETES SR

eronuiIrarrEden
ormaed] [ “wedordoa WiaHdeHRITIMONOH
wadL o edoidod dUHMMOLER ]

0t

6L




FANWVLIOAIT
OL HO0DVh O41DdhHIr0X 390
HHHETIL w.mﬂmmmHMEnwwuﬂu

H JHIRDIMGOQ0 “SHHAd0LIO]] v
eroged wm:m:&ﬁ:wz KEHOIOLY | (% _
uudiamoadars
eadAx mwadoal ‘arved ‘udimdg .

IMHIOHD) ‘HHARHE EHITEEHIEWALIHD

H JHHIIGO00 “aHHad0LI40] |

suHamad xu =iioLan 1 nrdiawiEEIg
HLEITEE "HHHEHE BHTIPEHIBNALOMD 1€

W AHHAMG000 “aunadorso]| |_




	6a4b6b4da2adfce0954cf03786e9a4e75319d3f8d426e5d0a36b0d5c8a347620.pdf
	c90f4d6474d63e777c5be99e4bb4404d8a47e73d5b532d7d550ad82bfde3798b.pdf

