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PABOYAS ITPOI'PAMMA

yueOHoro npeamera «l'eomerpus. Yriiy0JieHHbII YPOBEHb)
s oOydarommxcs 10

HHOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBAeTCS OMHUM W3 0a30BBIX KYpPCOB HA YPOBHE CPEIHETO
o011iero o0Opa3oBaHus, TaK Kak 00€CNeYMBAET BOZMOKHOCTh U3YUEHUA JUCLUILIIAH
€CTECTBCHHO-HAYUHOW HAIMpPABJICHHOCTH W MPEAMETOB TYMAHUTAPHOIO IIMKJIA.
[Tockonmpky  JIOTWMYECKOE€  MBINIUICHWE,  (opMupyeMoe TIpH  W3YUCHWH
00y4aroIUMUCS TTOHATHUHUHBIX OCHOB T'€OMETPHUM, MPHU J10KA3ATEIbCTBE TEOPEM H
MOCTPOCHHUM LIEMOUYKHU JIOTHUECKUX YTBEPKICHUMA MPU PELICHUH T€OMETPUUECKUX
337a4, YMEHHME BBIJIBUTaTh W OMPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCIIOIb3YIOTCS MIPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTHU
(mzrueckux 3amad.

[{enb ocBOEHUA mporpaMMmbl yueOHOTO Kypca «['eomeTpus» Ha yriayOaEHHOM
VPOBHE — Pa3BUTHE WHAMBUIAYAIbHBIX CIOCOOHOCTEH OOyYarolUXcs MOpH
W3YUEHUH F'€OMETPUH, KaK COCTABJIAIONICH mpeaMeTHON obnactu «MaremaTuka u
uHdopmaTrka»y  dYepe3  OOECIeUYeHWE  BO3MOXKHOCTH  TPHOOPETCHHWS |
UCIOIb30BaHUsA Oosiee TJIyOOKMX TEOMETPUUECKUX 3HAHWUH W JEHCTBUH,
cnenupUIHBIX TEOMETPUH, U HEOOXOUMBIX TSl YCIETTHOTO MPOheCCHOHATHHOTO
00pa30BaHus, CBI3aHHOTO C UCIOJb30BAHUEM MATEMATUKH.

[TpuopuTeTHBIMU 3aJauyaMUd Kypca T€OMETPUM Ha YriayOJIEHHOM YPOBHE,
PACHIMPSIONIMMY U YCWIMBAKOIIUMEI Kypc 0a30BOT0 YPOBHA, SIBJISIOTCS:

paclIMpEeHUe MPEICTABIICHUSA O TEOMETPUM KaK YaCTH MUPOBOU KYJBTYPhl U
(hopMEpoBaHUE OCO3HAHUS B3AMMOCBSI3H TEOMETPHH C OKPYKAIOIIAM MHUPOM,

(dopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (HUTYpaX Kak o
BUKHECHUIIIMX MATEeMaTUUYECKUX MOJEIAX, MO3BOJISIONIMX OMUCHIBAaTh M M3y4daTh
Pa3HbIC SABJCHUA OKPYIKAIOIIEr0 MUPA, 3HAHUE NMOHATUHHOTO anmapara no pa3iaeiy
«CrepeomeTpus» yueOHOro Kypca reOMETpHUH;

dbopMupoBaHUe  yMEHHWS ~ BJIQACTh  OCHOBHBIMH  TOHSATHSAMH O
MPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHHE TEOPEM,
dbopMyn W yMeHHE WX TPUMCHSTH, YMCHHs JOKA3bIBaTh TEOPEMBI W HAXOJWUTH
HECTaHJApTHbIE CIOCOOBI PELICHUS 3314,



(dhopMupoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOACISIX U B PEATTbHOM
MHUpPE MHOTOTPAHHUKM M TE€ja BPAICHUSA, KOHCTPYUPOBATh T€OMETPUUYECKHE
MOJIEH,

dhopMupoBaHEe TTOHUMAHHUS BO3MOXHOCTH aKCMOMATHUYECKOTO TMOCTPOSHUS
MaTeMaTHIeCKAX Teopui, (PopMHUpOBaHWE TMOHUMAHWA POJIM AKCUOMATHKHA TIPH
MPOBEACHUU PACCYKIACHUH,

dbopMupoBaHe yMEHUS BJIAACTh METOJAMHU JOKA3aTEILCTB W AITOPUTMOB
pEUICHUA, YMEHUA MX TPUMEHATb, MPOBOAUTH JOKA3aTEIbHbIE PACCYXKACHUSA B
X0/JI€ PELICHUS CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 C MPAKTUUYECKUM COJICPKAHUEM,
dopMupoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  TIPH
000CHOBAaHUM MATEMAaTHUECKUX YTBEPKIACHUN U POJIU AaKCUOMATUKH B MTPOBEICHUH
JEYKTUBHBIX PACCYKICHUM;

Pa3BUTUE M COBEPIICHCTBOBAHUE WHTEIJICKTYAJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEH 00YyYarolnXcs, MO3HABATEbHOW aKTUBHOCTH, MCCJIEA0BATEIbCKUX
YMEHUM, KpUTUYHOCTHU MBIILJICHUS, THTEPECA K U3YUCHHUIO T€OMETPUH;

dhopmupoBanre (PyHKITMOHATBEHON TPAMOTHOCTH, PEIICBAHTHOM TEOMETPHH:
YMEHHUS PACMO3HABATh TMPOSBJICHUS T€OMETPUUECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAJIbHBIX MU3HEHHBIX CUTYALUSIX W MPU WU3YYEHUH JPYTUX
yueOHBIX MPEAMETOB, MPOABJICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSL PEAJIbHBIX CHUTYallMd, HCCICIOBAHUS TMOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUN MOTYUSHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJEPKATENBHBIMU JIMHUAMH Y4eOHOro Kypca «l'eomeTpusa» B
10-11 «kmaccax sapnstores:  «lIpAMble W MJIOCKOCTH B MPOCTPAHCTBEY,
«Mmuororpannukmn», «Tema BpameHus», «BekTtopsl ©W  KOOpAWHATHI B
MPOCTPAHCTBEY, «/[BUKEHUA B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHHME «YMETh OINEPHPOBATH
MOHATUAMUY», PEJICBAHTHBIMU T€OMETPUM HA YIVIYOJIEHHOM YPOBHE OOYUCHUS B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJICpPKATEIbHBIM JIMHUSAM yueOHOTO Kypca, a
dopMupoBaHUE  JIOTHUECKUX YMEHHMHA  paclpenensieTcs He  TOJNBKO  TIO
COJICpIKaTENIbHBIM JIMHUAM, HO U MO rojaM oOydeHud. Coaepxanvue 0Opa3oBaHus,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3ysbTataM ocBoeHHMs {DeaepanpbHON padouei
MPOrpaMMbl, PACHpPEACIEHHBIM MO roAaM OOYYEHUA, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIIMIUAJIBLHBIM BOITPOCaM O0yYaroiuecs
o0palajuch HEOAHOKPAaTHO. OTO  MO3BOJSET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUECCKUMHU TOHATUAMM M HAaBBIKAMU MOCEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIIA TPEEMCTBECHHOCTH, a HOBbIC 3HAHUA BKIIIOUATh B OOIIYIO
CUCTEMY TF€OMETPUUYECKUX MPEACTABJICHUN OOYyUarOUIUXCs, pacluupsad U yrayosss
e€, 00pa3ys NPOYHbIE MHOYKECTBEHHbBIC CBS3H.

[Tepexoa K U3YUEHHIO TEOMETPUM HA YIITYOJEHHOM YPOBHE MO3BOJIACT:



co3mark ychmoBus A auddpepeHmManui  0OyueHHS,  IMOCTPOCHHS
WHJMBUAYAJbHBIX 00pa30BaTEIbHBIX MPOTPpaMM, OOECHEUYUTh YIIIyOJIEHHOE
W3YUYCHUE TEOMETPHUH KaK COCTaBJIsIoNIeH yaeOHoro mpeamera « MaTemaTrka,

MOATOTOBUTHh OOYUAIOMMUXCA K TPOJAODKCHUIO HW3YUYSHHS MaTEMaTHKH C
yaéToM BBIOOpa Oyaymel mpodeccuun, obecreunBas HPEEMCTBEHHOCTh MEXKITY
o0muM 1 ipodeccroHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eoMeTpusi» Ha YriayOJEHHOM YPOBHE
orBogutcs B 10 ximacce — 102 gaca (3 waca B HEaeNmo)



COJAEP)KXAHME OBYUYEHUSA
10 KUIIACC

IIpsiMble U IUIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE TIOHATHUSA CTEPeOMETpUU. Touka, mpsaMasi, TIOCKOCTh, MPOCTPAHCTBO.
[TonaTre 006 aKCHOMATUUYECKOM MOCTPOCHUU CTEPEOMETPUH . AKCHOMbI CTEPEOMETPUH
Y CJIEACTBUA U3 HUX.

B3zaumHOe pacnono)keHWe nOpsAMbIX B MOPOCTPAHCTBE. MEPECEKAIOIIMECH,
MAPAJUIETBHBIC U CKPEIIUBAIOIIMEC NpsAMBbIE. [[pU3HAKK CKPEIMBAOIIUXCA TTPSAMBIX.
[TapayieTbHOCTE MPSAMBIX W IUIOCKOCTEN B MPOCTPAHCTBE. MAPAJUICIIBHBIE MPAMBIC B
MPOCTPAHCTBE, MAPAUIENBHOCTh TPEX MOPAMBIX, MMAPAUIETBHOCTh TNPAMON U
miockocTy. [lapamienbHoe U MEHTpaTbHOE MPOCKTUPOBAHKE, W300pakeHrne Quryp.
OcCHOBHBIC CBOWCTBA MapauICALHOTO TpoekTHpoBanus. WM3obOpaxenue ¢uryp B
MAPAJUICTBHON MTPOEKIUU. YTJbl C COHANPABICHHBIMHA CTOPOHAMH, YIOJ MEKIY
NpAMBIMA B TIpocTpaHcTBe. [lapamnensHOCT  IIOCKOCTEH:  MapasuieibHbIC
IJTOCKOCTH, CBOMCTBA MapajuieibHbIX MIOCKOcTel. [IpocTteitmme npocTpaHCTBEHHBIE
(uryphl Ha MIIOCKOCTH: TETPAdAP, APAICICTIUIIE, TIOCTPOSHUE CEUCHU.

[lepneHaAUKyNAPHOCTh MPSAMONM W IUIOCKOCTH: MEPHEHIUKYJISPHBIE MPAMBIE B
MPOCTPAHCTBE, NMPAMBIE MAPAUIENBHBIE U NIEPIIEHAUKYJIAPHBIE K INIOCKOCTH, MPU3HAK
NEPHEHAUKYIIAPHOCTH NMPAMOMN U INIOCKOCTH, TEOPEMA O MPAMOMN NEPIIEHAMKYIAPHON
MI0CKOCTU. OPTOroHAJIbHOE MPOEKTUPOBAaHKE. [lepNEHIUKYNSIp W HAKIOHHBIC:
pacCTOAHUE OT TOYKM [0 IUIOCKOCTH, PACCTOAHUE OT MNPAMOM [0 IUIOCKOCTH,
mpoeKIuss (UTYPHl Ha TUIOCKOCTH. [lepmeHaMKyIapHOCTh IIOCKOCTEH: NpPHU3HAK
MEPIEHANKYJIAPHOCTH IBYX IJTIOCKOCTER. Teopema o0 TpEX MepHeH UKy ISpax.

YTl B TPOCTPAHCTBE: YO MEXAY MPAMOM M IJIOCKOCTBIO, ABYTPAHHBIA yroOJ,
JIMHEWHBIN YTroJl IBYrpaHHOro yria. TpéxrpaHHbli 1 MHOTOTpaHHbie yriibl. CBOMCTBA
MJIOCKKUX YIJIOB MHOrorpaHHoro yrjia. CBOHCTBA IJIOCKMX W JABYTPAHHbBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB ISl TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Buael MHOrorpaHHuKOB, pa3BépTKa MHOrorpaHHuka. l[Ipusma: n-yronwbHas
npu3Ma, mpsMas U HAKJIOHHAsA MPU3Mbl, OOKOBAass M MOJHAA MOBEPXHOCTH MPHU3MBI.
[Tapannenenunen, NpAMOYrOJIbHBIN NApAJUICICUNE U €ro cBoicTBa. Kpartualimme
MyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yrompHas mupamMuaa, TPaBWIbHAT M yCEUEHHAS
nupamuabl. CpolicTBa péOep ©  OOKOBBIX TpaHEd MNPABWIbHOM MUPAMU/IBI.
[IpaBunbHBIE MHOTOTPAHHWKMW: TPABWJIBHAA MpU3MAa W NPaBWIbHAsA TNHUPAMHUJA,
MpaBUJIbHAS TPEYTroJibHAsA MUPAMKUIA U MPABWIbHBIN TeTpasap, KyO. [IpeacraBnenue
O TIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTAdAP, AOACKASAP U UKOCASIP.



BriunciieHne 371€MEHTOB MHOTOTPAHHUKOB: p€Opa, AuaroHaiu, yribl. [lnomans
OOKOBOM MOBEPXHOCTH U TIOJHOW TMOBEPXHOCTU TMPSAMOW MPU3MBI, TUJIOIIA/Ib
OCHOBAHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMOH npusmsbl. [Lnomans 6oxkoBo
MOBEPXHOCTH M TOBEPXHOCTU TMPABUIBHOW THPAMUAbBI, TEOpeMa O TNJIOoaau
YCEUEHHOU TTUPAMHUJIBI.

CummeTpuss B MPOCTPAHCTBE.  OJIEMEHThl  CUMMETPUU  MPaBUJIbHBIX
MHOTOTpaHHUKOB. CHMMETpHUsT B NPaBUJIbHOM MHOTOTPAHHUKE. CUMMETPUA
MAPAJUICTICTIUNENA, CHUMMETPUS NPABWJIBHBIX TPHU3M, CHUMMETPUS NPABUIBHON
MMAPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

[ToHATHA: BEKTOpP B MNPOCTPAHCTBE, HYJEBOW BEKTOp, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEAPHBIC, COHAMPABJIEHHBIE W  MPOTUBOMOJIOKHO
HAMPABJICHHBIC BEKTOPBI. PABEHCTBO BEKTOPOB. /ICHCTBUS ¢ BEKTOPAMHU: CIIOKEHUE U
BBIUNTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOKEHUE BEKTOPA HA YHCIIO.
CaoiicTBa ciioxkeHua BEKTOpoB. CBONCTBA YMHOXKEHUS BEKTOpA Ha uucio. [loHsaTue
KOMIUJIAHAPHBIC BEKTOPHI. lIpu3Hak KoMIUTaHapHOCTH TPEX BEKTOPOB. [IpaBuio
napajienenunena. lTeopema O pPasiioKeHUW BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTOpaM. [IpsaMoyronpHasd cucrtema KOOpAMHAT B MpocTpaHcTBe. KoopawHaTh
BekTOopa. CBfA3b MEXKIY KOOpAMHATAMU BEKTOPA M KOOPJAMHATAMHU TOYEK. YTOJ
MKy BekTopaMu. CKaJIIpPHOE MPOU3BEJECHUE BEKTOPOB.

IINTAHUPYEMBIE PE3VJIIbTATbBI OCBOEHUA YUEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBII YPOBEHb) HA YPOBHE CPEJTHEI'O
OBHIEI'O ObPA30OBAHUA

JIMUHOCTHBIE PE3VYJIBTATBI

1) rpa:knaHckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTh T'PAXKAAHCKOM IMO3HITMHA OOYUYAOIIErocs KaK aKTHBHOTO H
OTBETCTBEHHOTO YJICHAa POCCHMCKOro OOIECTBA, MPEACTABICHUE O MaTEMaTHUECKHUX
OCHOBaX (YHKIMOHHPOBAHMS  PA3NIMYHBIX  CTPYKTYp, SBIICHHH, MNPOLEIYP
rpakaaHCKOTO 00IecTBa (BBIOOPHI, OMPOCH M IPYTO€), YMEHHUE B3aUMOJCHCTBOBATH
C COITHAJIbHBIMU MHCTHTYTAMH B COOTBETCTBHH C MX (DYHKITUSAMH ¥ HA3HAUCHHUEM

2) naTpuoTHYECKOE BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHh POCCHUUCKON TPaKITAHCKON HICHTHYHOCTH, YBAXKCHHUSA K
NPONLIOMY W HACTOSIIEMY POCCUHMCKOM MATEMATUKH, IEHHOCTHOE OTHOIICHHE K
JOCTHKCHHUSAIM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MATEMATHYECKOW IIKOJIBI,
WCIIOIb30BAaHUE HTHUX JOCTHOKCHHM B JPYIrHX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH,



3) IyXOBHO-HPABCTBEHHOE BOCIUTAHNE:

OCO3HAHWE IYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, cHOPMHPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUA, ATUYECKOrO MOBEJCHHUA, CBSA3AHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTUKEHHUN HAYKUA U JIEATEIbBHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/la B TOCTPOCHUE YCTOWUUBOTO OYIyIIETro;

4) 3cTeTnyecKoe BOCIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIKOUAA ACTETUKY MATEMATHUECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/au, PEIICHUH, PacCyXACHUH, BOCIPUUMUYUBOCTh K
MaTeMaTHYECKUM aCTIEKTaM Pa3juYHbIX BUJOB UCKYCCTBA,

S) pusnyeckoe BocnuraHue:

c(hOopMHUPOBAHHOCTh YMECHHS MPUMCHATh MAaTEMATHUCCKUE 3HAHUSA B MHTEPECAX
310pOBOr0 U 0€30macHoro o0pasza *KWU3HW, OTBETCTBEHHOE OTHOIICHUE K CBOEMY
3I0POBBIO (3I0OPOBOE TIMTaHWE, COANAHCUPOBAHHBIA PEXHM 3aHATHA W OTIbBIXA,
perynsipHas (u3nUecKas AaKTUBHOCTH), (PU3WUECKOE COBEPIICHCTBOBAHWE TIPH
3QHATUAX CIIOPTUBHO-03/I0POBUTEILHON ACATEIBHOCTHIO;

6) Tpya0BO€E BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH TPYAOTOOUS, HUHTEPEC K PA3TUUHBIM
chepam mnpodeccHoHATBPHONM JEATCIIBHOCTH, CBS3aHHBIM C MaTEMaTHKOH H ¢&
MPWIOKCHUSAMH, YMEHHE COBEpIaTh OCO3HAHHBIN BHIOOp Oyaymied mpodeccnn n
peaIu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IJIaHbI, TOTOBHOCTh M CIOCOOHOCTHh K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTAXKCHUU BCEH KU3HH,
FOTOBHOCTh K QAKTMBHOMY YYaCTHIO B  PCIICHUM MPAKTUUECKUX  3a7a4
MaTeMaTHYE€CKON HAMTPABJICHHOCTH,

7) 3K0J10THYecKo€e BOCITUTAHME:

c(hOpMHUPOBAHHOCTh  SKOJOTHYECKOW  KYJbTYpbl, TOHUMAHWUE  BIIHSHUS
COIMATIbHO-KOHOMUYECKUX TPOLIECCOB HA COCTOSAHUE MPUPOJHOH M COLMUATbHOU
Cpedbl, OCO3HAHUE TJI00AIbHOTO XapaKTepa SKOJOTHUECKUX MTPOOJIeM, OPUEHTAUA HA
MIPUMEHEHUE MATEMATUUYECKUX 3HAHUM IS PELICHUS 3a7a4 B 00JIaCTH OKPYKarOIeH
cpedbl, MJIAHUPOBAHME TOCTYNKOB W OLEHKHM WX BO3MOXKHBIX MOCJHEACTBUNA st
OKPYKAFOIIEH CPEIbI,

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCT MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHA U OOIIECTBEHHOM MPAKTUKHU, MOHUMAHUE MATEMATUUYECKOM
HayKW Kak cepbl UEIOBEUCCKON NAEATEITLHOCTH, STANoB €€ Pa3BUTHA W 3HAUAMOCTH
JUIS pa3BUTHA UMBWIM3ALMKU, OBJAJCHUE SA3BIKOM MATEMATUKH M MAaTeMaTHUYECKOM
KYJbTYPOH KaK CPEJCTBOM MO3HAHUA MUPA, TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO U
UCCIIEIOBATENBCKYIO JEATEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VYJIbTATDBI



Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AeiCTBHS

ba3oBbie 1oruueckmne geicTBUS:

BBISABIISITh M XapaKTEPU30BAaTh CYIIECTBEHHbIE MPU3HAKK MATEMATHUECKUX
00OBEKTOB, TIOHATHH, OTHOMICHUH MEXTy MOHATHAMH, (POPMYJIHPOBATH OTPEICICHUS
MOHATHH, YCTaHABIIMBATH CYITICCTBEHHBIN MPU3HAK KiIacCU(DUKAITMN, OCHOBAHUS IS
0000IIEHNA U CPABHEHUA, KPUTCPUH MPOBOJIUMOTO aHAIN3A,

BOCIIPUHHUMATh, dhopmynrpoBaTh u npeoOpa3oBbIBATH CYXJICHUS:;
YTBEPAUTEIbHBIC U OTPULIATENIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U MPOTUBOPEUUS B
(hakTax, maHHBIX, HAOMIOJACHUSAX W YTBEPXKACHUAX, MpearaTh KPUTCPUW IS
BBIABJICHHAS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH,

JenaTh BBIBOJBI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3AKTIOUCHHUHN, YMO3AKITIOUSHHUH TI0 aHAJIOTU U,

MPOBOJNTh CAMOCTOATENILHO J0KA3aTebCTBA MATEMATUUYECKUX YTBEPKICHHUMN
(MpsiMBIE W OT TIPOTUBHOTO), BHICTPAWBATh apryMEHTAIHIO, MPUBOIUTH TPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBO/IbI;

BEIOWpATh Crmoco0 perieHuss ydeOHOW 3amaud  (CpaBHMBATh HECKOJIBKO
BAPUAHTOB PEIICHUA, BEIOMPATh HaUOOJEE MOAXOMAMINA ¢ YUETOM CaMOCTOSTEIBHO
BBIJICICHHBIX KPUTCPHUEB).

Bba3oBble uccieaoBarebcKue AelcTBH:

UCIOIb30BaTh BOMPOCH KaK HCCAEAOBATEILCKUA WHCTPYMEHT IMO3HAHUS,
dhopmynupoBath BOITPOCHI, (ukcupyromnue MPOTUBOPEUHE, npodJieMy,
yCTaHABIMBATh HCKOMOE W JaHHOE, (OPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3ULINIO, MHEHUE,

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEM MAaTEeMaTUUECKOTO OOBEKTa, SBJICHUSA, MPOIIECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, ABJICHUSAMHU, MPOLECCAMU;

CaMOCTOSTEILHO (HOPMYIIMPOBATh OOOOIICHUS W BHIBOJABI 1O PE3yIbTaTaMm
MPOBEAEHHOTO  HAOJIOJICHUS,  WMCCJICIOBAHUS,  OLCHHMBATh  JOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB M 0000IICHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCA, a TaKXKe BbIJABUTATh
MPENOJIONKEHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSX.

PaboTa ¢ undopmanmeii:

BBISIBIATE AeUITUTHl WH(GOPMAIMKA, JAHHBIX, HEOOXOMWMBIX JUIsi OTBETa Ha
BOIIPOC U JJIsl PEILICHUS 3a]1a4u;

BEIOWPATh WH(OPMAIUIO W3 HCTOUYHHWKOB PA3IMUHBIX THIOB, aHAIM3UPOBATH,
CHUCTEMATHU3UPOBATh W MHTEPIPETHPOBATH MH(MOPMAIHIO PA3TUUYHBIX BUIOB U (hopm
MPECTABIICHHUS,



CTPYKTYPHPOBaTh HMH(POPMAIUIO, TPEACTABIATh €€ B PasIudIHBIX (opmax,
WJUTIOCTPAPOBATH Tpadrueckw;

OIICHUBATh HaJEKHOCTD uHdopMaIu 1o CaMOCTOATEIBHO
c(hopMyTMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKATHBHBIE YHHBEpPCaJIbHbIE YUeOHbIe IeiicTBHS

O6menne:

BOCIIPUHHMATh ¥ (hOPMYJIMPOBATh CYXKACHUS B COOTBETCTBHH C YCIOBHIMH H
IEIMHE OOIIEHHUSI, ICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOUKY 3PCHHS B YCTHHIX H
MMACBMEHHBIX  TEKCTaX, JaBaTh IMOACHCHHS 1O XOAYy PpCIICHHS  3ajauH,
KOMMCHTHUPOBATH MOJTYyUYCHHBIH PE3YJIbTaT;

B X0A¢ OOCYXKJICHHS 3a7aBaTh BOMPOCH IO CYIIECTBY OOCYXIaeMOM TEMBI,
poOJIEMBI, PeIIacMoM 3a/1a9n, BHICKA3bIBATh HCH, HAICIICHHBIC HA TIOMCK PEIICHHS,
COTIOCTABJIATH CBOM CYXACHHS C CYXJICHHSAMH JPYTMX YYaCTHHKOB JIAAJIOTa,
oOHapy>XUBaTh pas3lIMuAe MW CXOJCTBO TIO3HIHMHM, B KOPPEKTHOH (opme
(hopMyIIHpPOBATh PA3HOTJIACHS, CBOM BO3PAKCHHSI,

MIPEACTABIATh PE3YJIbTAThl PCEIICHHS 3aJadd, SKCIICPHMEHTA, HCCIICIOBAHMS,
IIPOCKTA, CAMOCTOSTEIIPHO BHIOMpPATh (PopMarT BBICTYIUICHHS ¢ YYETOM 3adad
MIPE3CHTAITMN U OCOOCHHOCTEH ay IUTOPHH.

PeryasiTuBHbIE YHUBeEPCAJIbLHbIE YyUeOHbIE JelicTBUSA

Camoopranuzamnus:

COCTaBJIATh IUIAH, AIrOPUTM PEUICHUS 3a/laud, BHIOUPATh CIOCOO PEIICHUS C
YUETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW WH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLHMOHAJILHBIH HHTEJLIEKT:

BJIAJCTh HaBBIKAMH MO3HABATENHHONW PeICKCHH KaK OCO3HAHMS COBEPIIIACMbIX
JNEHCTBUM M MBICIUTENBHBIX MPOLECCOB, MX PE3YJbTATOB, BJAACTh CHOCOOAMH
CaMOITPOBEPKU, CAMOKOHTPOJIA MPOLECCAa U PEe3ysibTara PEIICHU MATEMATHYECKOU
3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NPHU PEIICHWH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJU U YCJIOBUSAM, OOBACHATh MPUUYUHBI
JOCTHXKEHUS WJIA HEAOCTHXKCHUS PE3YJIbTATOB NEATEIIbHOCTH, HAXOJUTh OIIUOKY,
JIaBaTh OLICHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHAsI 1eSITEJILHOCTD:

MOHAMAaTh W MCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYATbHON
paboTHl IPU PEUIEHUH YUEOHBIX 33/1a4, MPUHUMATh 1€ COBMECTHOM JIEITEIbHOCTH,



MJIAHUPOBATh OPraHU3allM0 COBMECTHOM padoThl, pachpencsisaTh BHAb padoT,
JIOTOBApUBaThCA, OOCYXIaTh MPOIECC U Pe3yJabTaT padoThl, 0000IaTh MHEHHUA
HECKOJILKHUX JIFOJICH,

y4acTBOBAaTh B TPYNMHOBBIX ¢opMax padboTel (0OCyxacHUS, 0OMEH MHCHHIA,
«MO3TOBBIC TMTYPMBI» W WUHBIC), BHITIOIHATE CBOIO YacTh PabOTHI W KOOPAUHUPOBATH
CBOM JICUCTBUSA C APYTMMU YJIE€HAMH KOMaHJbI, OLICHUBATh KAYECTBO CBOETO BKJIAJA B
oOmuit  TPOAYKT MO  KpuTepusMm,  CHOpMyTUpPOBAHHBIM  yYACTHUKAMU
B3aUMOJICUCTBHA.

INPEAMETHBIE PE3YJIBTATDI

K koniy 10 kiacca oOydaroniuiicss HayquTCs:

e CBOOOJHO OMEPHPOBATH OCHOBHBIMH TIOHATHSAMH CTEPEOMETPUN  TIPH
PENICHAUH 33729 U MTPOBEJACHUNA MaTEMAaTHUECKUX PACCYKICHUM;

e TPUMEHATh AKCHOMBI CTEPEOMETPHH W CJCACTBUS W3 HUX TIPH PEIICHUN
T€OMETPUICCKUX 3a/1aY,

e KIacCH(UITUPOBATh B3aWUMHOE PACIOJIOKECHAE TPSAMBIX B TMPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U TIOCKOCTEH B MPOCTPAHCTBE,

e CBOOOJHO OTIEPUPOBATH MOHATHUAMH, CBSI3aHHBIMU C YTJIAMH B TIPOCTPAHCTBE:
MEXKIY IPAMBIMH B TIPOCTPAHCTBE, MEXKIY MPSIMON U TIIOCKOCTHIO;

e CBOOOJHO OTMIEPHUPOBATH MOHITHIMHU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU,

e CBOOOJHO pAacCIO3HABAaTh OCHOBHBIC BHUIBI MHOTOTPAHHHUKOB (TIpU3Ma,
nupamMua, MPAMOYTOJIBHBIN TTapayieenunea, Ky0);

e KIacCH(UITUPOBATh  MHOTOTPAHHWKH,  BBHIOMpAas  OCHOBAHUS A
Ki1accu(pUKaIm,

e CBOOOJHO  OMEPUPOBATh  TMOHATHAMH, CBS3aHHBIMH C  CCUCHHUEM
MHOTOT'PaHHHUKOB TUTOCKOCTBIO;

e BBITIOJIHATH MAPALIEITHHOE, IIEHTPATEHOE W OPTOTOHAIBHOE TTPOSKTUPOBAHUE
(uryp Ha TUIOCKOCTH, BHITIONHATH H300pakeHus (PUTYp Ha TUTOCKOCTH,

e CTPOWTHh CEUCHHWS MHOTOTPAHHHWKOB PA3IWYHBIMH METOJAMH, BBITIOJHATH
(BBIHOCHBIC) TIJIOCKHE UYEPTEKH W3 PHUCYHKOB TPOCTHIX OOBEMHBIX (UTYD:
BHJ] CBEPXY, COOKY, CHH3Y,

e BBIYUCIIATH IUIONIANA MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpW3Ma, MUpaMuaa),
T€OMETPUIECCKUX TEJT C TPUMEHEHUEM (DOPMYIT;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSAMHU. CAMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh
¥ TUTOCKOCTh CHMMETPHH, TICHTP, OCh M IJIOCKOCTh CUMMETPHUH (DUTYPHI,

e CBOOOJHO OMNEPUPOBATH TOHATHSAMH, COOTBETCTBYIOIIUMH BEKTOpPAM W
KOOPJIMHATaM B MTPOCTPAHCTBE,

e BBITIOJIHATH ICHCTBUSA HAJ BEKTOPAMH,



pelmars 3aJaud  Ha JIOKa3aTeIbCTBO MATEMATUYECKUX OTHOLUICHUW U
HAXO0JKJAEHUE TEOMETPUUECKUX BEJIIMUMH, IIPUMEHAA U3BECTHBIE METOMBI NIPH
pPELIEHUU MaATEMATUYECKUX 3a4ay MOBBILIEHHOTO W BBICOKOTO YPOBHA
CJI0KHOCTH,

NPUMEHATh  NPOCTEUINME MNPOTrPAMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKALMOHHBIE CUCTEMBI [IPU PELLIEHUH CTEPEOMETPUUECKUX 3a1a4,
W3BJICKaTh, MPeoOpPa3oOBBIBATh W HMHTEPIPETHPOBATH HWH(POPMANHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKAX (PUTypax, TMPEACTaBICHHYIO Ha
YepTekKax U PUCYHKAX,

MIPUMEHATH TOJTYYEHHBIE 3HAHUS HA NTPAKTUKE: CPABHUBATH U AHAJIM3UPOBATH
peaibHbIE CUTYALlUH, NMPUMEHATh U3YUYEHHBIE MOHATUA B IMPOLIECCE TOUCKA
pEIIeHUsT MaTeMaTHdecku CHOPMYITUPOBAHHONW MPOOJIEMBI, MOJCIIUPOBATH
peaibHbIE CHUTYalUMW Ha A3BIKE TEOMETPUM, HCCIENOBATH IMOCTPOCHHBIE
MOJEJIN C UCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUW M TEOPEM, ammnapara
anreOpbl, peliaTh MNPAKTUUECKUE 3a/1aud, CBSA3AHHBIE C HAXOXKIACHUEM
F€OMETPUUYECKUX BEJIIMYMH;

UMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTUS TEOMETPUM KaK
COCTaBHOW 9acTH (h)yHJTAMEHTA PA3BUTHS TEXHOJIOTHIM.

TEMATNYECKOE IINTAHUPOBAHUE
10 KUIIACC

No
n/

I

KosauuyectBo uacos DJeKTPOHHbIE

(uudposrbie)
o0pa3oBaTeJIbHBI

HaumeHnoBanue

pa3aesoB M TeM Bcer Kontpoabnel | IIpakTHyecku

NPOrpamMmbi 0 e padoThI e padoThI
e pecypcsl

BBenenue B
s 23 1 1
CTEPEOMETPHUIO

Bzaumnoe
PaCIOJIOKEHUE
HpﬂMbIX B
MPOCTPAHCTBE

[TapannenbHOCTH
MPAMBIX 1
TJIOCKOCTEN B
MPOCTPAHCTBE

IlepnennukynasipHOCT
b IIPSIMBIX U

. 25 1
IJIOCKOCTEN B

MIPOCTPAHCTBE

YTrabl U pacCTOSHUS 16 1 1




6 MHoOrorpaHHUKH

Bexropel B
MIPOCTPAHCTBE

12

ITosTOpEHue,
obolmenue u
CHUCTEMaTHU3ALUS

3HAHUU

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOTPAMME

102
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