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MOSICHUTEJBHAS 3ATTHCKA N

Pabouas nporpamma yuedHOTO Kypca «Feome”rmrﬂ»lﬁz 30BOTO YT 115
obyuarormuxcest 10 —11 wimaccos paspadorana wuHa | peHone Denepiniiorc

FOCYIapCTBEHHOrO  00pPa30BATEILHOrO  CTAHAApTa cpeaHero | |opuierd

o0pazoBaHusl, C YUYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHNH, TPEABSIBIHCNBIX
K MaTeMaTHYCCKOMY 00pa3oBaHUIO, U TPaJULHUI POCCHHUCKOTO 00pas3OBams.

Peanunsauis IIPOTpaMMBI 00ECIICUHBACT OBJIAICHHE KJIIOUEBLIMU
KOMITCTCHITHSIMIL, COCTABISAIONINMUI OCHOBY JIJIsI CAMOPA3BUTHSI U HEMTPEPLIRHOTO
00Pa3OBAHUS. [IEJIOCTHOCTE OOLIEKYJIIBTYPHOT O, JIMYHOCTHOTO i

[MO3HABATCILHOTO PA3BUTHS JJTUYHOCTH 00yUarOIMXCS.
HEJU U3VUHEHNUS YUHEBHOIT'O KYPCA

BaXXHOCTHL yueOHOro xKypca TreoOMETPHUM Ha YPOBHE CpeJHera odilerc
00pa3zoBaHUsl OOYCHOBICHA MPAKTHUCCKOW 3HAYUMOCTBIO METATIPEJIMETHLIX |
MPC/IMETHLIX PE3YJILTATOB OOYUEHUSI TEOMETPUH B HAIIPABICHUH THYHOCTIHON(
pa3BUTUSL 0Oyvarommxcst, (HopMUPOBAHUS (PYHKIIMOHAIBHOM MaTemalriid¢kok
CPAMOTHOCTH,  HM3VUCHHS  APYTHX  YUICOHDLIX JUCHMTITHL, Paszipiticid|
00yuatomuxcst NPaBMILHBIX MPEJACTAaBICHUNE O L}/LIJ,IIQIC”‘H W IIPOMCX{C I 111

!

——

FCOMETPHUIECKNX  A0CTPAKIMA,  COOTHOLICHHE  PECANLHOTO W WAL HOro|

wr |

‘("'1]"),(:11('1“ pe OTPWKEHUS MATEMATHYECKOIl  HAayKOW ' aBjiennil 1 niponeocor
PCANILHOTO MHUPA, MCCTE I'COMCTPHH B CHCTEMC HAVK M pOJIM MaTeMaTHUYCCKOT
\lOTLﬂ]IpOBElHIISI B HAaYYHOM TIIO3HAHUH M B TIPAKTHKE CIOCOOCTBYET
(HOPMITPOBAHHUIO  HAYYHOTO MHPOBO33PEHUS yYallMXCs, a TakKe KavyecTE
MBILIJIEHHS, HCOOXOAUMBIX JUIsI aJallTallMu B COBPEMEHHOM OOIIECTRE.

| eomeTpHs ABISICTCS OJTHAM U3 0a30BBIX TTPEIMETOB HA YPOBHE CPEJIHET0
OONICI0  00pa3oRaHMS, TAK KAaK OOCCNEUMBACT BO3MOMKHOCTL H3YUCHUS Kak
JIHCIIIIIMA €CTCCTBEHHO-Hay Yo HAIIPaBJIEHHOCTH, TaK ¥ T'YMAaHUTapHOI.

Jlornyeckoe MbpIJICHUE, (POPMHUPYEMOE TPHU M3YUYEHHUH OOYUAIOLIMMICS
MOMMTUMHBIX  OCHOB TEOMETPUM H  IIOCTPOCHUH  LENOYKH  JIOCHUCCKITY
VTEEPIKACHUN B XOJI€ PEUICHUS TEOMETPUUYECKNX 3a/1a4, YMCHHE BBIJIBIIITEL V
OTIPOBEPTATL THITOTERLI HEMOCPEACTBEHHO UCIONB3YIOTCS MPH PEHICHIM 3ia
CUTCCTBEHHO-HAY'THOTO LNKIIA, B YACTIOCTH 13 KypCa (hr3uKn,

1 YMEIHE OPHEHTHPOBATLCS B IIPOCTPAHCTRE HTPACT| CYHIECTBEHIY O IOIIL| |

BO BCEX O0NACTAX JACATE/BHOCTH Ueniopeka. OpueHTaijius MenoBeka o |peh|iH
[1 TIPOCTPAHCTBE ~— HEOOXOJMMOE YCIOBUE €ro COHMIBIHOND OBITH| {bipMi|
OTPAYKEHUS OKPYIKAIOLIEro MUPA, YCIAOBHE YCICHIHONQ J'IPSFMIHI-IH n aKityHIior
npeoOpazoBanus  JCUCTBUTEILHOCTH,  OnepupoBanie | mpocTpaHCTRENI LM
O0pazaMu  OOBLCAMHSIET pa3HbIC BHALI YUeOHOI 11 TPY0BOI ASSTENLHOCTH,
SBJACTCS OJIHUM U3 TMPOMCCCHOHANLHO BAXKHBIX KAYECTB, TOATOMY aKTyallbHE
3ajada QOPMHUPOBAHHUA Y 00YUaOIMXCs HPOCTPAHCTBEHHOI'O MBIIIICHHS Kak
DAZHOBUINOCTH 00PAa3HOr0 MbIIUICHUS — CYLIECTBEHHOI'O KOMIIOHCHTA B
[10INOTOBKE K MPAKTHYECKON IEATECIIBHOCTH MO MHOTHM HaINlpaBJICHUSIM .

| e ocBOCHMA IporpaMmbl yuedbnoro kypca «I'ecomerpust» Ha 0a30BOM
VNOBHE  00yucHIST — 00n1eo0pa3oBaTeIbHOEC W ODNIEKYIBTYPHOE PA3BHTHC
OOVYAIOLIMXCsl  4depe3  obecrnedcHue  BO3MOKHOCTH — NPHOOpCTCHMS |
HCTIOJIL30OBAHMS  CHCTCMATHYCCKIX TE€OMETPUUECKUX 3HAHUM MW JICHCTBHI,
CHEUN(PUYHBLIX  TEOMETPHUM,  BO3MOYKHOCTH  YCHEIIHOrO  IIPOIOTIKEIHIH!
00pa3oBaHMsg 10 CHCHMAABHOCTAM, HC  CBSI3AHHBIM ¢ TIPHKIQLHBI
HCIOJIL30BAHUEM TCOMETPITI, '




lHporpamma 1o rcomerpun Ha 0a30BOM  YPOBHE TNpeHA3HAUYCHA JUTs
()Gyualommw CPCAHCH  LIKOJBI, HC  MCIBLITBIBABIIMX  3HAYMTCIILHBIX
3ATPY/AHEHHH Ha YPOBHEC OCHOBHOro oluiero obpazopanust. Takum o0Opazom.
OOyUatomuecs: Ha 0a30BOM YPOBHE JIOJKHLI OCBOMTE 06Lum, MaTEMATHYCCKU(
YMCHHUSA, CBA3AHHBIC CO CTICHM(PUKON IeOMETPUN U HCOOXOAMMBIE JIUTS K SHH F
COEpeMEHHOM obmecrpe. KpoMe 2T1oro, OHM MMEIOT BO3MOMKHOCTB, H3VUMTE
rcOMETpHIO Dosiee TIy00KO, €CNM B JadbHeHINeM BOZHUKHCT HL,()6an~1m Th o |
[COMCTPHUECKUX 3HAHMAN B TIPO(ECCHOHATIBHON JICATCILHOCTH. | I

JlocTmkenne 1enn oczoeHus nporpammnl - ol "(_.E]_IL“‘Hllf.clL.']fH pleliielifien
COOTBETCTBYIOWIMX  3ana4. llpuopureTHniMu  3auiyamu  ocBoenys| | iflipe:l
«l eomerpri» na 6azosom yposne B 10--11 knaccax lh.}‘ml()T:,.m. HE

o (QoOpMHPOBAHKE OPEJACTABIEHUA O FeOMETPUI |KAK 9acTH |MUPOBOI | 1

KYJIBTYPLI 1 OCO3HAHME €€ B3aUMOCBA3H C OKPYIKAIONIHM MUPOM; a
e (pOpMIIpOBANIHE IPEJICTABJICHIS O MHOTOIPAHHHKAX U TEJIAX BPAILCHUS
KdK O BaOXKHCHIIMX MaATEeMATHUECKHUX  MOJICIAX,  TMO3BOJISIOUIMX
OITMCHIBATE I 1I3YUaTh Pa3HbIC ABJICHUS OKPYKAIOILEI0 MUPA;

« (OpPMHpPOBAHNE YMEHHS paclio3HaBaThL Ha YepTekaX, MOJCIHIX M K
PEANLHON MIIPE MHOTOTPAHHUKHA U TEJ1a BpauleHUS;

¢ OBIAACHIIC  METOJIaMM  pECIICHHUsT  3aJau  Ha  [OCTPOEHMS  H4
N300PKCHMAX TIPOCTPAHCTBEHHBIX (DUTYD:

o (opMHpOBaNINE YMCHHS OTCPHUPOBATL OCHOBHBIMH  TIOHATHAMI ()
MHOIOIPDAHHUKAX 1 TEJIAaX BPALISHUI 1 HX OCHOBHBLIMH CBOHUCTBRAMI

e OBNAJICHIIC  aTOPUTMAMM  PENICHIS  OCHOBIILIX  THIIOR 314y

(pOopMIIpOBAHKE  VMCHUSI  TIPOBOXUTH  HECJIOKHBIC  JOKA3ATCIHHBIC |
PACCYK/CHUA B X0/1¢ PEIICnig CTCPCOMETPHUCCKIX, 3a/1aq 1 sfid ¢ |
IPAKTHYICCIKHN COACPIKAHIEM; i ] .

o  PAa3BHTHC  HHTCIUICKTVAIBHLIX M TI“‘(‘||“JLIEQMI“= criocp|mdifrrei
o()y‘lmomn\m TO3HABATENBHON  AKTUBHOCT 11,| NCCICAOBATILIICKIN
YMEHUM, KPUTUYHOCTH MBILIJICH S | 1]

e (opmnposBanne  (PYHKUHOHMIBHOH  I'PAMOTHOCTH,  PEICBAHTHOIL
PCOMCTPII:  yMCHIC PACHO3IABATL  TPOABICHUA FECOMETPHYCCKUX
MOHATHIH. OOLEKTOB 1 3aKOHOMEPHOCTEH B PEajbHBIX KH3HCHHBIX
CHTYQUIEIX 11 IPIT A3YYCHAN APYTHX YUCOHBIX MPEIMCTOB. MPOSIBICHUS
3ABHCHMOCTCH M 3aKOHOMEPHOCTEH, (DOPMYIHUPOBATL WX Ha  SI3bLIKC
FEOMCTPHI 1 CO37aBAaTh FCOMETPHUYECCKHE MOJIEHH, NPHMCHSTL

" OCBOCHHLIN TEOMETPHUECKHII ammapaT Ui PCHICHHS  TIPAKTHKO-
OPUCHTHUPOBAHILIX  3aJ{@49,  WHTEPHPETHPOBATL M OUCHIBATI
[TOJTYCHHBIC PE3Y/IHTATDI.

OTmyunTelLHON 0COOCHIIOCTBIO MPOrPAMMLI SIBJIACTCS BKITIOYEHNC B YD
CTCPCOMETPUM 1B HAYANC ero  M3Y'UCHUS  3a1av, PCHIACMBIX Hal  ypORHC
MHTYATHBHOIO MO3HAHM, W OHPCACICHHLIM 00PA30M OpraHus3oBaHuds pildoT:
HaJl HUMU, qTo mocoocuaﬂm PDA3BUTHIO JIOTHYCCKOTO 1 MPOCTPAHCTHE IO
MBILJICHUS, CTHNYJIHPYCT OPOTCKAHNE HHTYHTUBHbLIE TIPO!T ELCOB, MO by e
Ix,CLlTH:HE‘I’IH_leY H3YUEHUTO TTPE/IMETA. || -

Hpumomum e OTHaCTCs im]“Ilfr_l,ulll()-liicr}]CT]‘)}’K'FP‘IBlJOM)’ MeTO Ly qQynekms | |
TO C€CTBb TEOPETUUCCKUC 3HAHHUSI UMCIOT B CBOCH  OCHOBE YYBCTBEHIIGCTEH
NPCAMETHO-IIPAKTHYECKOW  jesreanioctn.  Passurue [IPOCTPAHCTBCHHBIN |
MPEACTABIICHUN Y YUaUNXCAd B Kypce CTEePeOMETPHH TIPOBOUTCS 32 CUET
PELICHAS  3a71a7 Ha  CO3/Tanue TIPOCTPAHCTBEHHLIX 00pa3oB M 3a/lau  Hea
OHCPHUPOBAHNE NPOCTPAHCTBCHHBIMU oOpasamu. Co3nanne o0pasza npoBo,iiTes




i 1
C OIIOPOM Ha HAITIAJHOCTh, & ONEePHUpOBaAHME anpz&um:nLr - B YCJIOBHSIN OTHIEYE HHs| OT
HarIsAHOCTH, MBICICHHOTO M3MEHEHUs €ro HCXOMHOTO comepxkaHys. OCHORHLIe
cojiepaKarelibHbie  JIMHUKM  Kypca  «leomeTpuu» B [0—11 Kjlacgax:
«Munororpannnkmy, «llpsameie 1 mIockocT B mpocTpaHcTBey, «Tena BpareHy ih».
«Bexropsl M KOOpAMHATEL B pocTpaHcTBey. DopMUPOBAHHE JIOMHYECKUX YMEH i}
pacipeiesieTcst He TOJIBKO [0 COJAepiKaTeJIbHLIM JIMHMUSIM, HO U [0 ['0JlaM
00yUYCHU Ha ypoBHe cpejiero odilero oopazopanus. Coaepikanie oGpascnariis,
COOTBETCTBYIOUIEE NMPCAMETHBIM Pe3yJbTaTaM OCBOCHUS padoueit nporianiinl.
pacipeAcnéHibIM 110 rogaM 00ydeHUsl, CTPYKTYPHPOBAHO TAKUM 00pazoM, 1T¢0n
OBJIAJICHIIE  MCOMETPUUCCKUMHU  TIOHATHSIMM M HABLIKAMH  OCYIL@CTRIHINGE

[10CJIEA0BATEILHO [ [IOCTYHATCILHO, ¢ | coOsiopedmeM | || rpuiiira
r~ | | ' i i | 'I | I

HPpEeMCTBCHHOCTH, YTOULI HOBBLIC 3HaAHMWI BKN *Q‘JIE['J‘I HCbL B Ol |,"g,"i'.,1 G MY

w o || | E b o M| .-.

COMCTPHYCCKHN X [TPCICTaBICHHUH OO}/L{EHD_U.-UlXCHi., ' PACLIHPAA M| ||YICIYOJIHH | |2,
b |' .

00pasyst MpoUHbLIC MHO/KECTBEHHBIE CRAZN. | | |

MECTO YUEBHOTI'O KYPCA B VUEEHOM IJIAHE i

.

o ydeoHomy niany MbOVY Hueronoseckas COILLl na uzydenue reomerin
OTBOJMTCA 2 yaca B Henento B 10 ximacce v 2 vaca B Hedenro B 11 kjacce
(YBeJIMUEHO HM3y4veHue rnpeamera Ha | yac B HENENO 3a cYeT YacoB Y4l TH
yueOdloro rmana, (QOpMUpPyeMOH ydacTHUKAMH 00pa30oBaATEIbHBIX OTHOUICHNI).
BCero 3a nasa roxa oOydeHus - 136 y4deOHbLIX Yaca. JIOMOJHUTEIbHBL UaCh
LCHOIB3YIOTCA HA BOCCTAHABAMBAIOILEE W WTOTOBOEC [MOBTOPEHME, VBEJIIHCTHIIC
4ACOB Ha pellerne 3a;au.

— == =




COAEPKAHUVE VAEEHOTO KYPCA
[0 KTACC

Iipsaivbie 1 miIockocTH B npocrpancrie
OCHOBHbIE  IIOHATHS  cTepeoMeTpuu. Touka, npamas, IIOCKOCTD.

IpocTpancTro. lonarne o6 akcHOMAaTHYECKOM IIOCTPOCHHH CTEPCOMETPHH.

dKCHOMBI CTEPEOMETPHHM U CIICACTBUS U3 HUX.
Bsanmnoe pacronosxkenne mpsMBIX B IIPOCTPAHCTRE: nepecekaommecs
MapajlIeIbHBIC 11 CKpClUMBaroumiecs IpsMele. [lapaiuieisHocTs 1npsyny

IOCKOCTEH B MPOCTPAHCTBE:  MapaIIIebHble IPAMEIC B TIpOC "”T;,u;s][_'me'

apaJLIeIbHOCTE TPEX NPAMBIX; 1TaPaICILHOCTD r[‘p'lmdll 1 nnocKoCTH Yillibl «

COHAMPABJIEHIBINT  CTOPOHAMI:  YrON MEXKIY NPAMLIMH B rpochpaulrse

[lapainenbHoCTh  [UIOCKOCTEI: TAPAIINIBHBIC | IUIOCKOCTH,  [GBOIITBE!

napajiaenbHLIX  1mockocTel.  [Ipocrefimme mpocTpaHCTBEHNbIC uryipnr | e
[JIOCKOCTIL TeTPadApP, KyO. TAPAUICNCHIME(; TTOCTPOCHNUEC CCUeHMIT. |

[eprien Ky nsapnocTs NpsiMoii 1 MIIOCKOCTH: MepNeHUKYIISIPHBIE TPAMBIC
B TIPOCTPAHCTBE, HNPsAMbIC NapalyIeJbHBIC U NEPHEHIAUKYIISIPHBIC K [IIOCKOCTH.
MPH3HAK MCPIICHINKYISAPHOCTH MPSIMOU M TMJIOCKOCTH, Teopema o IPAMOT
PPDTICHAMKYISIPHON IRIOCKOCTH. YTl B [IPOCTPAHCTBE: YIOJI MEXIY HPAMO# 1
LIOCKOCTHIO: JIBYTPAHHUBIN  YTOJI, JIMHEWHBLIH yroid JIBYTpaHHOTO  yriia.
llcpuel--l;uu{y:rf.p M HAKJIOHHBIC: PACCTOAIHHC OT TOYKH 10 TUIOCKOCTH
PACCTOAHME OT [IPSIMON 0 TIIIOCKOCTH, TPOCKIIS (DUTYPBl Ha TIIOCKOCTE.
HCPpIeHANKYIIAPHOCTE  IOCKOCTEH:  NPH3HAK  NEPHEHANKYISIPHOCTH  J[BYX
TITOCKOCTEH. T'eopema o TPEX TIepreHInKyIsIpax.

Muororpannnici
HomaTie  Muororpannmia,  OCHOBHLIC — 37MEMEHTL!  MHOTOTNAI(NIKA,
BLUTYKIIBIC 1T HEBLINYK/LIC  MHOFOIPAHHUKH, PAazBEPITKa | MHOTOINN IKa,
lIprmsma:  n-yronsnas Hpusma; TPanM M OCHOBAHUA | TIPU3MEI: ﬂ[anw; g
HAKJIOHHAA  [OPH3NbI,  OOKOBAsS W (1oaHag | NOBEPXHOCTL | {if
Hapannenenurien, OpaMoyronpHsli — napannenetuliie)t| u ero RO
| lupantmmma: n-yromsnas aupaminga, rpadd H OCHOBAHMUE 1Y [PAMHMABL; OQIOBLsS ¥
101140 TTOBCPXIIOCTL  IMHPAMUIBL,  [PABIJILHAL W VCeuCHHas TIHpanMiiia.
CUICMCHTB! TIPH3MBL W [HIPAMHZABL.  [TpaBIuIbHbIE MHOTOIPAHHUKH:  [TOHATHE
[PABHIBHOTO MHOTOrpannuKa; IpaBuILHAasg NpU3Ma U NpaBuiIbLHAg TTHpaMi/a;
[1DABHIBHAS - TPeyrojibHasg  nupamMuIa 1 NpaBUIIBHBIA - TeTpadap: Kkyo.
LIpericrapienye O MPaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp, MOACKAIp I
HROCaAP. Ceuenus mMpU3MBbl M MUPAMUEL.

CUMMCTPHST B IPOCTPAIICTBE: CUMMETPUS OTHOCUTEIBEHO TOUKH, [PIMOII,
LTOCKOCTH.  DIICMCHTBI  CHMMETPHE B NHPAMMAAX, [apAJIICICTIHTICHAX,
[IPEABUIBHBLIX MHOTOI'PAHITHKAX.

BBIUMCICHIC DJIEMEHTOB MHOTOTPAHHUKOR: pédpa. jmmaroHani, s
Linomans OOKOBOH MOBCPXHOCTH U ITOJHOH 11OBCPXHOCTI HPAMOIT | T HAMbI,
[UTO1L&@ /b OCHOBOHMM, TeopeMa 0 OOKOBOH TIOBEPXHOCTH 1"1]‘)mvron (TN ]
HI0MALE  OOROBOH LIOLEPXHOCTA 1 HOBEPXBOCTH | TIPABHILHON  11llifaly (171 i
TeopeMa O ruioniar yeeueHuon rmpavuasi. Howustie o6 U(H:-L"th. OGN
MUPaMHIBL, TPH3MBL. u I

[logobneie Tema v npoctpancTee. CooTHOIGHIA M’y  TONASIMH
[TOBECPXHOCTEN, OOBLEMAMI MOA00UBIX Te. i

ATKINTACC

Ii.r- xlb]:,
Hdrea,




Tesra spameni . g

Llnmiaapuueckasi MOBCPXHOCTE,  OOPasVIOUWIMEC | IIITHHAPIY QKO
[IOBCPXHOCTH, OCh HMJIHIPHUECKOMH rnosepxHocTH. | Linnnmpp: ()C[Il,)}lrmii i
OOKOBAsL TMOBEPXHOCTL, 00Pa3VIOmMas 1 OCh: nm)ulaz bl OOKOBOW M ([0} 10T
[NOBEPXHOCTH. [ j L

Konnueckas nosepxnocts, 00pasyionie KounueeKkoi moBepxXaOCTI, Ot I
BCPLITHA - KOHM'IECKOM  11oBepXHOCTH.  Konyce: ocHoBanue M pepuinza.
00pasyrolas 1 0Ch; NaoMa b 60KOBONH M MOMHON TOBEPXHOCTH. YeeudHibi
KOHYC: 00PA3YIONINE M BLICOTA; OCHOBAHUS 1 BOKOBas [TOBEPXHOCTS.

Cdpepa m 1ap: nenTp, pajanyc, AHamMerp; MIOMAL MOBEPXHOCTH C(CPhb.
Baanvroe pacnoynoxkene cepsl M INTOCKOCTH, KacaTelbHas IUIOCKOCTb K
Cpepes IIOHA L Cgephbl.

M3obpaskenire Ten ppamenns na miockocTH. Paszséprka OWJIHHAPa W
KOHYCA.

KomOmnannm  Tenm  BpauieHus W MHOIOrPaHHHKOR. MuororparmHikg,
OIMHCAHHBIN OKOIIO c(eprl; cdepa, BNUCAHHAS B MHOTOTPAHINK, HiH el
BPALIEHMSI.

Hongrue 00 o0néme., OCHOBHBIE CBOHCTBA 00BLEMORB Tel. Tedpenpd of]
OVBLEME TIPSMOYIOALHOIO TNapayielenunena u chagucTeis n3 mHed. | ()1.En
Lmnapa, konyca. O0bCM 1tapa u nnowmaib chepsl. | | | R —-—

LlooOHBIe Tela B IpoCcTpaHcTBe. CooTHOEHIIS MG TY n:mh;m,;,.mmr
[TOBEPXHOCTEH, OOBEMAMI NTOJO0HBIX TeT. . |

CeueHnst mnHapa (MapajuielibHo W NEPHEHANKYIPHO OCH). CaUCHs
coryca (mapuuteabioe 0CHOBANKIO W LPOXOJISIIEE Uepes BEPUIMAY), CeucHMs
LHapa.

CUTUBeRTOPR M KOODTHATLI B IPOCTPANCTRE

BEeKTOp Ha TIJIOCKOCTH 11 B mpoctpaHcTie. CHOKCHHE M BLIUHTAHHE
PCRTOPOB. Y MHOKEIHE BCKTOPa Ha 4YHCHO. Pasnokenne BexTOpa 10 TPEM
HCKOMIIIaHApHUbIM - BeKTOpam. llpaBuimo mapannenenunena. Pemenue 3amau.
CBABANHLIX ¢ TIPIUMCICITHCM NPABUATT JICHCTBUH ¢ BekTopami. IIpsamoyronnbaas
CIICTCMa  KOOPIAMHAT B MNPOCTpAaHCTBE. Koopamuatsr sexropa. [pocreiimie
3UAadIL B KoopaHnaTax. Yron mMexkny exkropamu. CkaisiprHoe MpoH3BeseHe
BCKTOPOB.  BBIUMCIEHIIC  YITIOB  MEKAY HNPAMBIMM U TIOQKOCTAMH.
KOoOpAMHATHO-BEKTOPILIIT MCTO/T TP PCINEHUH FCOMETPHUCCKIX 3aiah.

|

|

| |
'? B ol m Eiey a e wiyg, .f""_.,.. I | |
i s ; el 1 o |

!.
|
!-|
|
|
1

| |




HITAHUPYEMBIE PE3YJIBTATEI
JANYHYHOCTHEIE PE3IVIIBTATBI
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Jlmuanoctubie  pesynnTaThl OCBOCHHS TPOTPAMMBI  yUEOHOTO MpPEsMeTH

«MaTteMaTHUKa» XapakTepu3yIoTcs:
[ paskaancroe pociranme:
C(POPMHUPOBAHHOCTLIO  TPAKAAHCKOM — rmosuumun  oOvua

O MaTCMAaTHYCCKHX OCHOBaX (PYHKUMOHMPOBAHMIL |pas. EbIX Py Ky
SIBIICHITH, TIPOILIE Typ TPaisIanckoro  obuecTna [1111[6%151,1 - OIMPOCH
YMCHHEM B3aMMO/1EIICTBOBATL ¢ COLIMAJbHBIMII HHCUW'\ TTIMILB COOTBYLCBIH

X PYHKIIMSIMIT M HA3HAUCHTICM.
ITarpuornveckoe Bocnuranme:
CPOPMHPOBIHHOCTLIO DOCCUNCKON I'PAXKAAHCKOI

OTHOINCHHCM K JIOCTH/KCHHUSIM [_“)OCCI"HTICKHK MATCMATHUKORB

H

FOILIETDCS | Kak
AKTUBHOTO M OTBTCTRCT HOTO UJICHA POCCHICKOrO 00UIeCTRA, NMPEACTHRTCH 1CN
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/
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UIIEHTHMHOCTH,
YBUKEHHS K HPOLIJIOMY 1 HACTOAIIEMY POCCUUCKOIT MAaTEMATHKN, HECHHOCTHBIM

POCCHHCKOH

MATEMATHUICCKONM HIKOJILI, K HCITOJB30BAHUIO HTHUX JIOCTHIKEHUH B APVIHNX

HAYKAX, TCXHOIOMMAX, COepax "KOHOMUKH.
JAYXOBHO-HPABCTBEHIIOTO BOCITHTAHNSA

OCO3HATINEM TYXOBHBIX [TEHHOCTEN PDOCCHITCKOTO Hapoa,

]

JOPNHPOBAHITOCTLIO - HPABCTBCHHOTO  CO3HAHIIS, DTHUCCKO)

JACSTCIILHOCTRLIO  YUCHOIO:  OCO3HAHIIEM  JTHYHOTO  BKJa/1A
YCTOHIHBOTO OVJIYITICTO.
JereTHuecikoe Bocinrranue:

‘'

TKOHOMEPHOCTEI, UOBLEKTOR, 3anad, pmuwnm

BOCIHHPMHMYNBOCTLIO K MATCMATHY CCIKTIN JACTICK T M DUSITHYHBIX

HCKYCCTBA. ]
Mu3uecrcoe BOCHUTANMNE:

CICTETHUCCKIM OTHOIIEHWCM K MUPY, BKITTOYAs "L'I*CH ru MaTCMl

O HOBCJICHIS,
CRABAHHOTO C IMMPAKTITUCCKHMM NMPHUMCHCHHCM JTOCTHIKEHHH HAVKIH
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C(POPMUPOBAHHOCTLIO  YMCHUS IPUMCHATE  MATEMaTHUCCKUE 3HAHUA F
HHTEpecax  3JIopoBOro 1 0eszomacrtoro odpasza  SKH3HN., OTBETCTEEHHOIC
OTHOMICHHST K CBOCMY  3/10POBLIO  (30pOBOC IMMTAHUE, COATAHCHPOBAHHLI
); (pusnuecKkoro
COLCPILCHCTBOBAHMS, npu 3AHATHAX CITOPTHBHO-03/I0POBHTEIILHOM

P HINT 3alISIT M 1 OT/bIXA, PCTVITAPHAI tI)HSIIqLCKJP AKTHBHOCTL

MCSTENBHOCTDIO.
Ipyjiosoe soctuunranne:

FOTOBHOCTLIO K TPY/LY, OCO3HAHUEM LEHHOCTH TPYIOIIO0HS; HHTEPCCOM K
CBSIBAHHBIN

PA3MINTHRIM — cpepav 11 m(])eu HOHATLHAOH  JIeITEe/ILHOCTH,

MUTCMATURON 1 € NIPHIIOMKEHHSAMI, YMCHHEM COBEPIIATL OCO3HAHNLIT BLIGO|
CHHBI | [J1QHbI |
FOTOBIOCTBIO M CHOCOOHOCTBHIO K MaTeMaTHICCKOMY | 0Opasoriii)
CAMOOOPA30RAHIIO HA TPOTSHKEHUH BCEIl IKU3IN: POTOBHOCTBIO K Ll*..'u"%:]':n:i-:;.w:\-lj;
YHACTIIIO B PELICHMH NPAKTHUECKHX 331134 J\.lcrlmlat’ridtrecmm anpasJic| i

OyJiyulent npohecc 11 peasi30BLIBATE COOCTBCHHBIE HKI3H

cve e DKOJOTRYECKOC BOCTIHTALIIE |

[UIsaNR

CPOPMUPOBIHHOCTLIO SKOJOTHUCCKON KYIBTVPLI, HOHIMAHUEM| Biilsiins

CONHATHPHO-IKOHOMHYCCKUX  TIPOICCCOB  Ha cm"mm-m’c
COLMATBHON  CPCAbI, OCO3HAHHMEM MIO0ANBLHOTNO  XapakTepa
pooJieM; opuelrrrTaiell  Ha  NPUMEHEHHE MaTeMaTHUYECKHX

[PUPOAHOINIT 1
YKOJIOTHYCCKHX
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SHAHWE  JUIS!
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pPCILUCHUS 3aJlay B 00JacTH OI{py}KaIOIII(‘ﬁ Cpeabl, IMIaH néhow..unm DOCTYHHOB ¥ | ;

OIMCHKHA UX BO3MCOIKHBLIX HOCICACTBUN 1711 OKPYIKAFOILICH
[lennocry nayauoro noznannsn:

CPOPMHPOBAHHOCTLIO MHpoBo:aBpeHmI - COOTBETCTBYIOLICTO
COBPEMCHIOMY  YPOBHIO  Pa3BUTHs HayKH W OOIIECTBEHHON TPAKTHKHY,
[TOHNMaHHEM MaTCMATHUECKON HAYKH KaK c(pepbl YCJIIOBEUECKOM ACITCILHOCTH.
ITANOR €€ PA3BUTHS W 3HAYMMOCTH JUTSI Pa3BUTHS LHHBHTU3AIIMH, OBJIAICHHIEM
I3BIKOM MATCMATARIT 1 MATEMATHICCKON KYILTYPOH KaK CPCIACTBOM TMO3HAHUS
MDA TOTOBHOCTBIO  OCYHICCTRIATL  MPOEKTHYIO M HCCICTOBATEILCKYIC
JICSTCHBHOCTL MHIHBEHYANIBHO M B IPYIIITE.

pEbI.

VIETAIIPEAMETHDLIE PE3VIALTATHI

MeTanpeaveTinie Pe3ybLTaThl OCBOEHUS TIPOTPaMMBl YIeOHOTO [111¢ ({11t
« ViaTeMaTHKA XAPAKTEPHIYVIOTCS: OLJIA)LE IS M VHARE DTN
ROJNARAMCABILII  OCTICMEUSMLL, VAUBCPCATORDL)I !zf:u_*uxz.n;_1-1';--1:;1;;{;..;{,'.rr.-1} e
OCUCHIGUAMLL, YHUBCPCATLHBIMU PE2VASINUEGHBIMU Q€U EUANMLL T
1y Yiusepcaaonvie  noznaeamenvnuvie  oclicmsus,  ooec nc’wmémmﬂ
POPMUPOBGAHUE OA306LIX KOSHUMUBHHLY APOUCCCOE OOVUAIOUIUXCS (0CGOCH U
MeMoO06  NOZHAHUSL — OKPVIICHIOUC. 0 MUpA; NPUMCHEHUEC  JIOLUYCCKIUX,

1C006AMETLCRIX onepayult, VAICHII pabomams ¢ ungpopyayuell).

Lasosnre ornuecne Jeiicromus:

o  BLISBIISIT 1 XapaKkTepl30BaTh CYIECTBCHHBIC [IPHU3HAKH
MATEMATIYCCKUX 0OBEKTOB, NMOHSITHH, OTHONIEHUT MEXKIY TIOHSITIISIMU:
pop PMYJIHPOBATE OlpeaerieHmsl MOHSITHI, YCTAHARIIIBATE

g

CYHICCTBCHHBIN MPHU3HAK KJIaccuPpuKamy, oCHOBAHUS /I 00001Cis
I CPABHCHII, KPUTCPHH NMPOBOAUMOTO anajinsas:
«  BOCOPHIHIMATL, (DOPMYJIHMPOBATh W [PCOOPA3OBBIBATE  CYMICHUS.
YIBCPAITEILHLIC 1 OTPUUATCILHBIS, €AHHUYHBIC, YacTHBIE # allie:
 YCIIOBHbBIS; !
¢ BLIABIATL  MATCMATH'MCCKHC  3aKOIOMEPHOCTI., | B3 111\4mw_:; T
IPOTUBOPEUNsi B (hakTax, JAaHHBIX, '--1;16.+rn(‘!,'.‘1|i31fm'ﬂi\’- i ”'*i HEDNS
IpeniaraTh  KPHTEepHid I BLISBJICHM

SAKOHON It..-pl L)t ||| cilf o
IPOTHRODEYNII; ' oI
o JICHATL BLIBOALI C HCHONH30BANTICM 3aKOHOR TOTHKIL, TeayKT |1['511{!:1]X M
HHJIYKTHEHBIX YMO3AKITIOMEHMH, YMO3ZAKITIOUCHHN 10 aHaIorum!

Ce CTIPDOROJIATE  CAMOCTOATENRIO  JIOKA3ATCLCTBA  MATEMATHUCCKITN
YTBCPKACHUH  (MpsAMBIE W OT  [IPOTUBHOTO),  BHICTPAIIBATE
ApPryMeHrraminio, MPHBOMITE MPUMECPDI § KOHTPIPUMECPbI:

0OOCHOBLIBATL COOCTBEHHBIE CY/KJICHUSI U BBIBO/IbI:
o BLIOHpATL CIOCOO pelicHusS VueOHoN 3a1aun (CpaBHMBaTh HECKOJILKO
BAPUAHTOB  PCIICHI, BLIONpPATh HauOOICe MOAXOMIIMH ¢ YUETOM
CAMOCTOATCIBHO BLIICIICITHBIX KPUTEPHCD).
bazosnie nceanenoparenncne peircraus:
o HCHOILIOBATL  BOMPOCK KAk  HCCICAOBATENLCKUH  HHCTPYMEN
MO3HAHKA, (DOPMYAUPOBATE EOTPOCH], (JMKCHPVIONTME TPOTHBOPLEUHE.
1POOIEMY, YCTANEBIMEATE HCKOMOE W IAHHOC, (DOPMUPOBATL [HITTE3Y
aPryMEHTHPORATE CBOKO TIO3HTIHIO, MHEHTIE: ) L]
o [IPOBOJITL CAMOCTOATENILHO  CHTIANUDOBAHHBLIL  SKCHEpiie T

HCCITETOBAHTIE 110 YCTAHOBICHHIO OCOOCHHOCTEN MaTeMuilihiddion:
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(,a/)u/).:lmpogmmm M6 COYUATNLHHIX HABHIROB 0OVUAiO! uw Xes. s
Oo0mnene: - |

CoTpyinnecrso: - (] T
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obbexTa, SBICHHA, TIPOLECCA. BbIABICHII( | |3RBUCHMOC
OOBEKTANH, ABJICHUIMHU, IIPOLCCCAMU; IR
CaMOCTOSITCITBHO (l)OpMVI[I]pOHaT[‘B oboOuleHst  'm BBIBOJMI || T1C
pe3yJibTaTaM IPOBEAEHHOIO HAOIOACHUSA, HMCCIICIOBAHUS, OUCHIBATE
JIOCTOBEPHOCTD HOAYIEHHBIX PE3YILTATOR, BLIBOIOB M 000OIIEL -

[IPOrHO3HPOBATL BO3MOKHOC PA3BHUTHE IIPOLIECCA, a TAKXKE BbIJIBHIATE

MPCIAITOJIOKCHHA O CI'0 PA3BHTHH B HORLIX YCIIOBHIX,

abora ¢ mdopmanueii:

BLISIBIISIT JICPUIMATHT MHPOPMALIH, JTAHHBIX, HCOOXOIMMBIX JUTSI OTRETE
Ha BOTIPOC U JUIS pelICHUS 3a1avH;

BLIONpATL  MH(GOPMANMIO U3 HMCTOYHIIKOB  PA3JIMUHBIX  THTIOR
AHaMI3POBAT, CUCTEMATHU3UPOBATE 1 HHTEPIPETHPOBATE
MHMOPMALUIO PA3IIUTHBLIX BHAOB W (DOPM [IPE(CTABIICHHUSL:
CIPYKTYPHPOBATL  MH()OPMALIMIO, TIPEACTARISITL C€ B PABIHUHBLIN
(popmax, winocrpuporaTh rpaIUecKn: |
OLICHUBATDH  HAICIKHOCTL  HHPOPMALMK | 110 CAMOCTOSI T
COPMYT APOBARILIM KPHTEPHSM. 1 | '

RiE
- - |
Viusepceannioie  KOMMYHILKOMUGHbIC chJHc mmf;u muca:m-!q‘rzrrl'llﬂ'mu|
| |

|
BOCTIDUHIIMATL 1 (DOPMYITHNOBATL  CYKICHUS B COOTBETJTBIIH ¢
YCIOBHAMM M LCHSIMH OOIICHHS; ACHO, TOUHO, I'PAMOTHO BhIPakKaTL
CBOIO TOYKY 3pPCHHUSA B YCTHBIX M [MHCBMEHHBLIX TCKCTaX, JIARATL
HOSICHCHITS 1O X0y PEINeHUs 3aJavul, KOMMCHTHPOBATEL TIOJIY'ICHHBII]
PE3VIILTAT;
X0 0OCVIKIICHMS 3a1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaCcMOIi
TCMBI, IPOOJIEMLI, PEelaeMoN 3a/Taud, BLICKA3LIBATE MICH, HALCICHIBIC
Ha TOHCK PeIICHUs: COHOCTABJISITG CBOM CYXACHHS C CYXIICHMUSIMI
IPYTHX  VYIACTHHKOB JIHAora, o0HApY:KMBAThL Pazjivude W CXO1CTRO
MO3UIMH: B KOPPeKTHOIT (hopme GopMyTHpoBaTh PastoriacHi, ¢Boll
BO3PQKCITHSL;
OPCACTALILATL  PE3YNLTATB!  PEIUeHHd  3aiaul,  DKCTICPIMEHTE,

HCCIICI0bAlsl,  [IPOCKTA;  CAMOCTOATENBIO | BLIOHPATE | |diojimal,
BLICTYINJICHMSL ¢ YYETOM  sanavd  [IpescHTanmn 1 ocoORiuprei
Ay AUTOPIIN. 1 iaRil

I

MONUMAT 1 HCIONL30BATs>  MPEUMYILECTBA — KOMAM o | 1
MNINBHYaNbHOM PAOOTHI NIl perieHy vucOHLIX 3a1ay; l’l[f)liI’IJl!I‘.f’lﬂTL
NS COBMECTHON  JI€ATENBHOCTH,  [LIAHMPOBATD Opranu3almnio
COBMECTIIOM PavOTBI, PACIIPCENsiTh BHIALI padoT, JIOTOBAPHBATHCH,
obcyxiars  nponece W pesvibrar  padorTbl;  0000WaTs  MHICHHS
HCCKOTLKUAX JTHOJICI;
VHACTBORATL B CPYHNINORLIX  (popmax paborbl (oOcyxkacHus, obmen
MHENHTI, «MO3TOBBIC LITYPMbBDY W HHBIE), BBITOJIHATE CBOKO aCTI
paOOTLL U KOOPUMHUPOBATL CBOM  JCHCTBHUA C JPYTUMH  YJICHAMH
KOMaHJIbI] OUCHIIBATH KAQUCCTBO CBOErO BKAALA B OOLIMH NPOIYKT T10
KPAUTCPUIM, CPOPMVYIIMPOBAHHBIM YIACTHUKAMHU B3ANMOICHCTBIS.
Vieepeanisie  peeyasmusnsic  Oelicmeus,  00ecneviedion

d)O?)HHpO( AHUHEC CMLICTOGHIN VCIMAHOBOK 1 ACUSHCHHLIN HAGLIKOE TUYHOE !H’H

CamMoopravuzanms: ' |

|
|

f

i
| |

— -

|




o COCTABJISTH MJIAH, AJITOPUTM PCLIEHUS 3a/la'du, BLIOHUpATL Crtocod
PCHICHTIS ¢ YUCTOM UMECIOIIUXCS PECYPCOB 1 COOCTBEHHBIX
BO3ZMOKHOCTCI, A\PIrYMECHTHPOBRATE W KOPPEKTHPOBATEL BAPHAHT I
PCIICHUE € YUSTOM HOBOH HH()OPMALH.

CaMoKoHTPOJIL! |

N1l ()

¢ BJIAJICTL  HABLIKAMH  [O3HABATESNLHON  peduiekeni| kak u:;:r J:mb:r-m:;{
OBl | UX

1512015

COBEPIIACMEIN  JIEHCTBHH W MBICTUTEIILHLIX | [IPOLIECCUR
pe3yNLTATOR;  BIHAJACTL CIIOCODAMH  CaMOTIPOBEPKIL.  CaAMOKI
IIpOLICCCa W PEe3YJIbTaTa PeUICHMs MAaTCMATHUYECKON 3a/lauu; | |
o TPEABUACTL TPYIHOCTH, KOTOPLIE MOIYT BO3HHKHYTL TMPH PEl
3aa4l, BHOCHTb KOPPEKTHBBLI B JCATCIBHOCTL HA OCHOBE

HCHHM
HOBBIX

OOCTOSITCALCTR,  JIAHNLIX,  HAWAEHIBIX  OMHOOK,  BBLISBICHILIX

TPYLHOCTEN:

o  OHCHHBATL COOTBCTCTRHE PCSYIBTATd MHMCJITH M YCITOBHAM, O0LACHATEL
HPpHYHITbD JOCTHUKCHWS I HEJOCTHKCHUSA PE3YJILTATOB OCATCITLHOCTH,

HAXO/THTHL OLIMOKY. J1aBATh OUCHKY IPUOOPCTEHHOMY OTIBITY.
HPEIMETHGLIE PE3YJILTATHI
U KUTACC

Onepuporarh HOHATHIMN: TOUKA. MPAMAst, TOCKOCTL. | ‘ “
(LI H T

LIpUMEHSITE aKCHOMB! CTEPEOMCTPHY M CIIE/C rim’g W3 HHX TP 1'1'..!*1
PCOMETPUHECKHX 3alau. i i

OnepupoBaTh  HOHATHIMU:  TAPAIUICILHOCTS " @I"lli.’fli"'ﬂGHﬂlfI]_{}fl_llj:i-I]
[1DSMBIX U TJIOCKOCTCH, |

HIOCTH

Kimaccnuiniposars B3aUMHOE pacloJOKCHHE MPAMBIX U IIJIOCKOCTCH E

[IPOCTPAHCTRC,

OnepupoBaThL HOHSITHSIMH: JIBYIPAHHBIM YTOJI, I'PaHi JBYIPAHHOIO YIUIa.
peOPO JIBYTPANHOTO YIJIA; TUHCHIBI YIoJl IBYTPAHHOTO YIUIa; Tpagyclias Mepe

ABYTPOHIIOTO VTTIA,

Oneprposars  MOIWATUSAMI: MHOFOTPAHHHUK. BBLITYKJILIT 1 HEBLITYKIILI]

MHOTOI'PAHHHMIC, D' TCMEHThI MHOTOI'PpAaHHEKA. TIPHBHHBHHE MHOT'OI'DPAHHHK.

Pacnosiasars OCHOBHLIC BUABIL MHOTOTPAHHUKOB (IHpaMWIa; Mpi3Ma

MPSIMOYTOILHBIN Tapauiesenurnell, kyo).

KaaccupuupoBaTi  MHOTOIPDAHHMKA,  BLIOHpass  OCHOBAHIIY
KAGCCHPUKAMN  (BBIIYI/bIE 1 HERBIIYKIBIC MHOTOIPDAHHIUKHI, TIPARI
MHOTOTPAITHHEN TP N LI 1T HAKITOHHLIC TPU3MBI, MapaInecrinme/isl ).

OnepupoBa’ b ITOHSITH NI CeKYIIas | IJJOCKOCTD, ana

MITOTOPAITIHEOL, ] |
OOBACHSTH MPHHLHITL TOCTPOCHI CEUSHIH, HCTTONb3YS METOZ CIie

!"_

(BBIHOCHBIE) [MIOCKHC YEPTEHKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX iy
cBepXv. cOoKy. Clm3y.

i mp

u hiHMl'._!

AL AL

[(l'll 'i

Pemarh 3a 04 Ha HAXOKJICHUE TeOMETPHYECKIX BEJIHUMH 10 obpasiam
T QUITO HTMAM. TIPUMC TSI M3BECTHBIE aHAIINTHYCCKUE METOJILI TIPH PeIleHUN
CTAH/IAPTHBIX  MUTCMATHUYCCKHX 3aJ1a4 HA BBIYUCICHUE PACCTOSIHMI MEKIY
ABYM: TOUKAMM. OT TOYKH IO TPAMOW, OT TOUKH JI0 THIOCKOCTH. MCIKIY

CRPCHIMBATOIITMHCST TIPDSIMBIMH,

| i
(JTDOH'U: CCHCHHA  MHOFOpaHIHKOn METOJIOM | CIICIHOB, [5 1)1 ﬂ(“ﬂ”llﬂT]n |
D). B
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PCHINTDL 3a/1aul Ha HAXOZAKJCHNE PEOMETPHYCCKHX BEJNIHYUH MO OOpazilam
HTH QJITOPUTMAaM. MIPAUMCHSIT U3BECTHLIE aHAJHTHICCKUE METOUbL IIPH PEIlICHHH
CTAHAAPTHBIX  MATCMaTHUYCCKMX  3@/1a4  Ha  BBEIYUCIEHNIC  YIJIOB  MCIK/TY
CKPCIIMBAIOMIMMICS  NPAMBIMH, MEXIY IIPSIMOH W I[JIOCKOCTBIO, MEK/IY
MIOCKOCTSIMH, JIBYTPATILIX YIITOB.

Dplgucists  00bLEMBI M [UIOLIAJM  TTOBCPXHOCTEH  MHOMOrPaHHHKOR
(Hpu3Ma, ImHpaMuiE) ¢ NpUMEHCHHCM  (OPMYIT, BBIYNCIHATL COOTHOIICH IS
MEKIY TUIOILAANMH TOBCPXHOCTEH, 00bEMaMU TIOA0OHBIX MHOIOTPAHHUKO .

OnepupoBarh MONATHAMIL CHMMCTPHS B TPOCTPAHCTBE, UEHTP, OCh I
[NIOCKOCTL CHMMCTPHH; 1IEHTP, OCh M TIIIOCKOCTH CUMMETPUH (PUTYPEI.

FI3priexarn, mpeobpasoBbiBaTE W MHTEPIPETHPOBATL WHPOPMAIHID O |
LPOCTPAHCTBCHHLIX FEOMETPHUCCKNX (pATYpaX, NPCACTARICHAYIO HA fiepTdray, |
1 PICVHKaX. |

Lpnmensits reomerpuueckne (axTsl Ui ]'Je'sﬂuq:-lﬁfl'zl CrepeoMet
3a/1a,  OPEArTonaralommx HeCKONLKC  HIArCB  PEIICHNA.  eclM | ¥aapBis!
[IPIIMCHEHHU 3a/IHbI B SIBHOH (pOpME. RERN

Lpumensars  npocTeiue  mnporpaMMHbic  CPeacTBa W DJICKT POHHO-
COMMYHHKALUTOHTBIC CHCTCMbI (IPH PCIIEHHE CTEPEOMETPHYECKHX 3a,104.

~ LlpuBomuTh mpUMEpbl MaTEMaTHYSCKUX 3aKOHOMEPHOCTENH B NPUPOJIE 1
K3, pactiosnaBath NnposiBjienne 3aK0OH0B FEOMETPHH B HCKYCCTRE.

HpuMensTrs moTyueHble 3HanNs Ha TIPAaKTHKE: aHau3UpPOBaThL PCaslbHLIC
CHTYQUMIT M HPHMEHSITL H3YUYCHHBLIC TIOHSITHA B TMIPOLECCC TTOMCKA PCILICHIS
MATCMATHICCKH  CDOPMYJIHPOBANNON  TIPOOJIEMbI, MOJICTHPOBATEL  PEANLIILIC
CUTYAHKA  HQ S3BIKC  'COMCTPHH, HCCIEA0BATH TMOCTPOCHHBIC MOJIEIH  (
HCTOJNIL30BANICM  TCOMETPHUCCKUX MOHATHH 1 TeopeMm, anmapata anreOpb .
PCLIATE TIPAKTHUSCKIC 3/ (A1MH. CBA3AHABIC ¢ HAXOMKICHHEN: FCOMETPHYUCCKITX
BCITNYITH.

(YR

i ————u

[ KJTACC |

OnepupoBas MOUSTIAMI: WHIARHIAPIMECKAT TOBEPXHOCTH, oOpanyHiILI
MHITHEAPRYCCRON  1TOBSPXHOCTH;  IRUTHHAP,  KOUHMCCKas  MOBEPXHACTD | |
00Pa3YIOUINE KONHYCCKOH MOBEPXHOCTH, KOHYC: cepricckast noBepx [1od1n,

Pacnosnaparh T€1a BpameHna (LJMHAD, KoHve, chepa v wap).

OOBACHATE CIOCOOLI MOTYUCHUS T BPaLISHESL.

KJacch(uiuipoBaTy B3aUMHOE pacrnosioxkeHiie chepsl 1 MIOCKOCTH.

OTCPUPOBATL  MOMATHSIMIT  TAPOBOW  CErMCHT, OCHOBAHHE CCrMCHTA.
BAICOTA CerMelria;  LIApOBOM  CIIOM, OCHOBAHHE 1IApOBOTO  CJIOSI, BBICOTA
LLIAPVEOI'O CIIOM, [TAPOBOIL CEKTOD.

LbIMiclisTh - 00BEMBI W TIIONIAJM  TTOBEPXHOCTCH  TEM  BPaLICHMUS,
[COMETPUUCCKHX TEJI C IIPHMEHCHUEM (POpPMYII.

Onepupoparth  TMOHATHAMMU: MHOTOTPAHHHK, BIOWCAHBBIT B chepy
CHICAUHBIM OKO10  Cpepl; cepa, snucaHnas ¢ MHOTOMPAHHUK WIH T
RPOULICHHS,

Bb19iciisith COOTHOMSHMS MEKAY TIIOILIASIMY TTOBEPXHoCTell U 00 bEMaM!
110,100HBIX TET. mui

Hzobpaxari, usyuaembie Gpurypul or pykd 1 ¢ (pUMSHCHHen | 1] (bl
YCPTCIKHBIX HHCTPYMEHTOR. | ] SRl |

BBIMONHSITE - (BLINOCHBIC)  [UIOCKITE  UEPTEKH | 13 PHCYITKOB 1“1;113':}”[*111}:
OOBLEMHBIX (DUIYP: BILL C3€pXY, COOKY, CHH3Y; CTPOITEL CeHEIA TeT BPICH .

f v~




FI3Briexarn, HHTCPAPETHPOBATE 11 NpeodPa30BLIBATE MH(OPMI U o |
[MPOCTPAHCTBCHHLIX ICOMETPHYECKUX PUrypax, NPCACTABICHHYIO H .1@ T R
1 PUCYHKAX. I (IR

ONEpupoBaTh LOHITHEM BEKTOP B (pocTpadcted.| | | | SRR

BeimonusTs  geiicTBus  cI0XKeHis  BCKTOPOR, Thﬂlfl'lr["l"Hil’—T]—-'l}'l BEHTOPOI K
YMHOKEHHA BCKTOpPA Ha 4YHCIHO0, OO0BACHATH, KAKHUIMHM  CBOUCTBAMMH = DHI
00JIaIAToT, ||

[punmens s IpaBuno napanneaer ure;a.

()nepn]_nnm b ITOHATHSIMIT  JICKAPTOBBEI  KOOPJIMHATBH B IPOCTPANICTBRE.
BERTOP. MOJIY. 1L BCKTOPA, PABSHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ
MCICY BCKTOPANIK,  CKAJLIPHOC TMPOH3BEACHNEC BEKTOPOB. KOJUIHIECAPHLIE H
KOMIIAHAPHBIC BEKTOPDI.

HaxoanTs cymMMy BEKTOPOB M MPOM3BEACHHE BEKTOPA Ha YHCIO, Yol
MCIKILY BEKTOPAMA, CKANAPHOC TIPOU3BEIICHUE, PACKIIAABIBATL BEKTOP MO JIBYM
H2EOJTMHEAPHLIN BEKTODAM.

SaaBaTh 11JI0CKOCTL VPABHEHHEM B ICKAPTOBOH CHCTEME KOOPIMHAT.

Hpnmens e reomerpudeckue (PakThl Ui PEHICHHS CTEPEOMETPHYCEKIY
3afaq,  HOPCAToNararonminx  HeCKOJMLKO  UIareB  PelueHHs.  eClaH | NVCIORWS
HPHMCHEHUS 3a/1aHbLI B siBHOH popMe. L] ]

’eraTe rpocTeHimie reoMeTPUYSCKHE 3aauH A npUMEHCHUE Halrro |
KOOPIAMHATHONO MCTOMA. HERE Bing

Pemrats  3a @@uir na  J10Ka3aTeNLCTBO  MATEMATHMECKIX OTHOILIEH R M
HAXOZKACHHIC  TCOMECTPHICCKMX  BEJIMWIIH 110 o0pas3iaM mir  anrppurMam, ||
HPHMEHAS M3BCCTHBIC MCTOMBI IPH pEUICHHN CTAHJ@QPTHLIX MaTEMalMUCCKUY
3a1au.

HpumensaTs  mpocreimme  NIPOrpaMMHBIC  CPEUCTBA It UIECKTPOHHO-
COMMVHITEAILITOHILIC CHCTCMBL TP PEIIEHHT CTCPEOMETPHYECKIX 3a/1a4.

[PUROJIMTE NIPHMEPBI MATEMATHUCCKUX 3aKOHOMEPHOCTEN B NpUpojie 1
AT, PACIIOBHABATL IPOSBIICHIIC 3aKOHOB TEOMCTPHU B HCKYCCTBE.

lpmlu—nnh [MOJIYUCHHBIC 3HAHNS HA TPAKTHKS: AaHAJIU3HPOBATL PEANTbHBIC
CHTYAIM W NPUMCHSTL U3YYCIHBIC TOHATHA B IPOLECCCC TOMCKA PCINCHILS
MaTEMATHICCKH  CPOPMYANPOBAHHON TMPOONEMLI, MOJCIUPOBATE PCATLITLIC
CHTYaMM  Ha  s3LIKE  FCOMETPHH.  HCCHENOBATH [OCTPOCHHBIE MOJICHE
HCHOJB30BAHUCM  TCOMCTPHUCCKIX TOHATHH 11 T2OPEeM. annapata  aireOpbl,
PELIATE MIPDAKTHUCCKIC SaMadll. CBAZAHHBIC © HMaXOKIACHHEN TeOMEeTPHYCEKIN
BCJIMYMH, | -

HER ginm
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