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HOACHUTEJBHASA 3AIIMCKA

['eometpusi sBiseTcss OJHUM W3 0a30BBIX KypCOB Ha YPOBHE CpPEIIHETO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAaNpaBIEHHOCTH W MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHe,  GopMHpyeMoe  TMpU  U3YYEHUU
00y4alOIUMUCS TOHSATUHHBIX OCHOB T€OMETPHUH, MPHU JT0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IPU PEILICHUH T'€OMETPUUYECKUX
3aJlady, YMEHHE BBIIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

Llenp ocBoeHuss mporpaMmbl ydyeOHoro Kkypca «l'eomerpus» Ha
yIIyOIEHHOM YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIOCOOHOCTEHN 00yUarommxcs
OpU M3YyYEHUU TEOMETPUM, KaK COCTaBIIOIIEH MpeIMeTHOW obsactu
«Marematuka 1 HHPOpPMATHKa» dyepe3 00ecreyeHrne BO3MOKHOCTH TPUOOPETCHUS
U HUCIMOJNBb30BaHUA OoJee TIIyOOKHMX TE€OMETPUYECKHUX 3HAHUM U JCHCTBUH,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOJAUMBIX JIJISl YCIEIHOT0 NpoheCCUOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOJIb30BaHUEM MATEMATUKU.

[IproputeTHBIMM 3aJayaMHu Kypca T€OMETpPUHM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHNe PEICTABICHNUS O TEOMETPUN KaK YaCTU MUPOBOM KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE MPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MATEMATHYECKMX MOJAEINSAX, MO3BOJISIIOIIMX ONUCHIBATH M HM3ydaTb
pa3Hble ABJICHUS OKPYKAIOLIEro MUpa, 3HAHUE MOHITUITHOTO amnmnapara 1no pasieiy
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpuH;

(¢opMupoBaHne  yMEHHUS ~ BIAQJETh  OCHOBHBIMH  MOHSTUSIMH O

IMPOCTPAHCTBCHHBIX q)nrypax N HNX OCHOBHBIMHU CBOﬁCTBaMH, 3HAaHHUC TCOPEM,



dbopMynT ¥ yMEHHE WX TPUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMBbI M HAXOJIHTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoOBaHKE YMEHUS PACIIO3HABATH HA YepTEkKaxX, MOJCISIX U B pealibHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpoBaHrE TOHMMAaHUS BO3MOXXKHOCTH aKCHMOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATHUKHU TPHU
IIPOBEICHUH PACCYKICHUN;

(opMHpOBaHHE yMEHUS BIIaJ€Th METOAAMH JO0KAa3aTeIbCTB U aJTOPUTMOB
pelieHus, YMEHUsI UX NPUMEHSITh, MPOBOAUTH JI0KA3aTEIIbHBIE PACCYXKJICHHUS B
XO/I€ PELICHHs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
000CHOBaHUHU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATHUKH B IIPOBEJICHUU
JETYKTUBHBIX PACCYXICHUN;

pa3BUTHE U COBEPILICHCTBOBAHME WHTEIJIEKTYalIbHBIX W TBOPYECKHUX
CocOOHOCTEM 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEpPECA K U3YUCHUIO T€OMETPUH;

dopmupoBanre (QYHKIIMOHAIBLHON TPAaMOTHOCTU, PEJICBAHTHOW T'€OMETPHUU:
YMEHUSI PACHoO3HABATh TMPOSBICHUS TEOMETPUYECKUX TOHSITHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHUH JPYTUX
y4eOHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEIOBAHMS IOCTPOCHHBIX MOJENIEH,
WHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpPKAaTEIbHBIMU JTHHUSAMHU yueOHOTO Kypca «['eomerpus» B
10-11 kmaccax sBisAOTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAMHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B MPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHUE «YMETh OMNEPUPOBATH

MOHSTHUSAMUY», PEIEBAHTHBIMH T'€OMETPUM Ha YriayOJIEHHOM YpOBHE OOydeHUS B



10-11 kmaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHWE JIOTMYECKUX yMEHUH  pacmpenensercs He TOJbKO IO
COJIEPKaTEIBHBIM JIMHUSAM, HO M TI0 TojaM oOydenwus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
IPOrpaMMBbI, paclpeAe€HHbIM 0 TOJaM OOYy4YeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3om, 9ToObI KO BCEM OCHOBHBIM, IPUHIIMITHATHLHBIM BOPOCaM 00ydaromInuecs
oOpamanuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHHUE
Te€OMETPUUYSCKUMHU TTOHATUSIMH U HABBIKAMU TI0CJICIOBATEIBHO U MIOCTYIATEIBHO, C
COOJTI0/IEHNEM TPUHITAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPEICTABICHUN 00YUYaIOIINUXCsl, PACIIUPSS M YTITyOJIsist
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexoa K M3yYEHUIO TEOMETPUHN Ha YTIAyOJIEHHOM YPOBHE TIO3BOJISICT:

co3maTh ycioBus g auddepeHruanuu  00ydeHus, IMOCTPOEHUs
WHIMBUIYAIBHBIX 00pa30BaTENbHBIX MpOrpaMM, OOeCIeYuTh yriyOonEéHHOe
W3YUYCHUE TEOMETPHUH KaK COCTaBIIAIONICH yaeOHOTO peaMeTa «MaTteMaTnkay,

MOJTOTOBUTHh OOYYAIOIMIMXCA K TMPOJODKCHUIO H3YYEHUS MATeMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o0muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heaenmo), B 11 kmacce — 102

yaca (3 Jaca B HEZIEINIO).



COJAEPXXAHUE OBYUEHUA

10 KJIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TMOHATUSA CTEepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOECHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacrnonokeHue MpsSMBIX B MPOCTPAHCTBE: IEPECEKAIOIINeEcs,
napajulejIbHble U CKpeluBaronuecs npsmele. [IpusHaku ckpemmBaronmxcs
npsMbIX. llapamienbHOCTP MNpPAMBIX M IUIOCKOCTEW B MPOCTPAHCTBE:
MapajulesibHble MpPsSMbIE B IPOCTPAHCTBE, MNAPAUICIBHOCTh TPEX IMPSAMBIX,
[apajuIeIbBHOCTh IIPAMOM M IUIOCKOCTH. [lapamnenpHoe U LEHTpaJIbHOE
MIPOEKTUPOBaHKE, M300paxkeHne ¢Guryp. OCHOBHBIE CBOWCTBAa NapajuieIbHOTO
npoektupoBanus. M3o0paxkeHue guryp B mapajuiebHOM MPOEKUUHU. YTIIBI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXKIy NPSIMBIMA B NPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEW:  MAapaJUIENbHBIE  IJIOCKOCTH,  CBOWCTBA
napaJiiebHbIX IIocKocTei. [lpocrelimue NpocTpaHCTBEHHBbIE (QUTYPHI Ha
IJIOCKOCTHU: TETPAdIP, NapAJLICTENHUIIE]T, TOCTPOCHUE CEYEHU .

[leprieHIUKYJISAPHOCTh NPSIMOM M IUIOCKOCTH:  IIEPIICHAMKYJISIPHBIC
IpsIMbIE B IIPOCTPAHCTBE, IPsAMBIE MAPAIIIEIbHBIE W NEPHNEHAUKYISPHBIE K
IJIOCKOCTH, MPU3HAK MEPIEHANKYISIPHOCTH NPSIMOM M IIOCKOCTH, TEOpPEMa O
NpSAMON  MEPIEHIUKYJIIPHON IUIOCKOCTH. OpPTOrOHaIbHOE MNPOEKTUPOBAHUE.
[leprieHAMKYNSIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKHA JO IUIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUSI (UTYpPhl HA IIIOCKOCTb.
IleprieHIMKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHIAUKYJIAPHOCTH JBYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYTIiabl B IPOCTPAHCTBE: YIOJI MEXAY IMPSIMOM U INIOCKOCTBIO, IBYIPAHHBIN

yroJl, JIMHEHWHBIA YroJ JIBYTPAHHOTO yrua. TpEXTrpaHHBIM M MHOTOIPAHHBIE



yrabel. CBOMCTBA IUIOCKUX YIJIOB MHOrOTrpaHHOro yria. CBOMCTBA IUIOCKUX U
JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIiIa.

MHoOrorpaHHuKHU

Bunpl MHOTOrpaHHHMKOB, pa3BEPTKa MHororpaHHuka. Ilpusma: n-
yrojabHas MOpu3Ma, MpsMas W HAKIOHHAs MpU3Mbl, OOKOBasg U IOJHAs
NOBEPXHOCTH Npu3Msbl. [lapamenenumnen, npsMOyroibHbIA NapajuIeNICIANE U
ero cpoicrea. Kparyaiimme myTd Ha IOBEPXHOCTH MHOTOrpaHHHKa. Teopema
Oiinepa. IlpoctpanctBenHas Teopema [ludaropa. Ilupammpma: n-yronbHas
nupaMuja, NpaBUibHas U yceuéHHas nupamujibl. CBoiicTBa péoep U OOKOBBIX
rpaHed MpaBWIbHOM NHpaMuabl. [IpaBuibHbIE MHOTOTPAHHHMKHU: IPAaBUIIbHAS
Ipu3Ma M IpaBWIbHAS NUPAaMHJA, NPaBUJIbHAsL TPEYTOJbHAS NHpAMHUAA H
OpaBWIBHBIA TeTpasp, Ky0. [IpencraBienne o npaBUiIbHBIX MHOTOIPaHHUKAX:
OKTa’ap, AOAEKADIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OuUaroHajd, YTJbL.
[Inomans GOKOBOW MOBEPXHOCTH M MOJHOW MOBEPXHOCTH MPSAMOW MPHU3MBI,
IJIOIIAh OCHOBAHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MNPSAMOW MPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPAaBWJIBHOM MHpaMUb,
TeopeMa O IUIOIIAAN YCEUEHHOW MUPaMU/IbI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHThl CHMMETPUH IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B MPAaBUJIBHOM MHOI'OTPAaHHHUKE: CHUMMETPHS
napajulesienunesa, CAMMETPUS NPABWIBHBIX NMPU3M, CUMMETPHUS MPABUIBHOU
MAPaMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEAPHBIC, COHANPABJIECHHBIE W MPOTUBOIOJIOXKHO
HaIlpABJICHHbIE BEKTOpPbl. PaBeHCTBO BEKTOpOB. JIEHMCTBUS € BEKTOpaMU:
CJIO’KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOKCHHE

BeKTOpa Ha uuciio. CBOHCTBAa CIOKEHHSI BEKTOpPOB. CBONCTBA YMHOKEHHSI



BekTopa Ha uwucio. [lomsatue  kommuiaHapHbele  BeKTOpbl.  IIpu3Hax
KOMIUIAHAPHOCTU TpEX BeKTOpoB. lIpaBwino mapamnenenunena. Teopema o
PA3JIOKEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTopaM. I[IpsmoyrosbHas
cucTteMa KoopAuHAaT B mpocTpaHcTBe. KoopnuHatel BekTopa. CBSA3b MEXIY
KOOpAWHATaMHU BEKTOpa U KOOpAMHATAMH TOYEK. YTOJI MEXKIY BEKTOPAMHU.

CkansipHOE MPOU3BEJICHHE BEKTOPOB.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA YYEBHOI'O
KYPCA «'EOMETPUS» (YTJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpakaanckoe BOCIUTAHME:

chOpPMHUPOBAHHOCTh  TPAXKIAHCKONW TMO3UIMK  OOydaromierocs Kak
AKTUBHOT'O M OTBETCTBEHHOI'O 4JI€HA POCCUUCKOTO OOIIECTBa, MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBJICHUH,
IpOIeAYp TPaKIAHCKOTO 0O0IIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLUAIBHBIMA HWHCTUTYTaMU B COOTBETCTBUH C MX
GYHKIUSIMHA 1 Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

C(hOPMUPOBAHHOCTh  POCCUMCKOM  TIpakJAaHCKOW  HJICHTUYHOCTH,
YBAXKEHHUS K MPOIUIOMY U HACTOALIEMY POCCUKWCKOW MAaT€MaTUKH, LIEHHOCTHOE
OTHOILIIEHUE K JOCTHKEHUAM POCCHUMCKHX MAaTEMaTUKOB W POCCUHUCKOMU
MaTE€MaTHYE€CKOM IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTUKECHUHN B APYTUX HayKax,
TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa,

c(hOPMHUPOBAHHOCTh HPABCTBEHHOIO CO3HAHMS, OSTHYECKOIO ITOBEJICHMS,



CBA3aHHOTO C TMPAKTUYECKUM TMPUMEHEHHEM JIOCTIDKEHUH HAyKu U
JESTEIbHOCThIO YYEHOTO, OCO3HAHME JMYHOIO BKJIaJla B MOCTPOCHUE
YCTOMYHBOTO OyIyIIETO;

4) acTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIOYAs ICTETHUKY MaTEMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELICHN, pacCyXIeHUN,
BOCIIPUUMYHMBOCTh K MATEMaTHYECKUM aCIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATH MAaTEMaTHYECKUE 3HAHHUA B
UHTEpecax 370poBOro M Oe3omacHOro oOpa3a JKU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (30pOBOE MHTaHHE, COaTaHCHUPOBAHHBIN
PEXUM 3aHATUNA U OTIIbIXA, PETYJIsIpHAs PU3NYECKasi aKTUBHOCTH), (pru3nyeckoe
COBEpIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/JOPOBUTENBHOM
JeSITeIbHOCTHIO;

6) TpynoBOE BocniuTaHMe:

TOTOBHOCTb K TpPYAY, OCO3HaHWE IICHHOCTH TPYyIOII00Ws, HHTEpeC K
paznuuHbM  cpepaM  TPOo(EecCHOHATBHOW  NIeATENBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUJIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccun M peaqu3oBBIBATh COOCTBEHHBIC >KM3HECHHBIC IIJIAHBI,
TOTOBHOCTh U  CIOCOOHOCTH K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHDKEHWU BCEW JKM3HM, TOTOBHOCTh K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHUECKUX 3a7a4 MAaTeMaTUYECKON HAaIIPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTh HSKOJOTHYECKOW KYJIbTYPhl, TOHUMAHUE BIIHSHHUS
COLIMATIbHO-D)KOHOMUYECKUX  TPOIECCOB HA  COCTOSIHME TPUPOTHON U
COLIMAJIbHOW Cpelbl, OCO3HAaHWE TJO0AIBHOIO XapakTepa HKOJIOTMYECKUX
npobJsieM, OpHEHTalMs Ha TPUMEHEHHE MaTeMAaTHUECKUX 3HAHUM IS PEeIIeHUs
3a/1a4 B 00JIACTH OKpYKAroIIeH Cpe/ipl, IIIaHUPOBAHUE MTOCTYNKOB U OLIEHKH HX

BO3MOXHBIX ITOCJIEICTBUU JIJIsI OKPY’KAIOILIEN CPEbI;



8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

Cc(pOpMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKHM W OONIECTBEHHOM MpPAaKTUKH, ITOHWMAaHHE
MaTeMaTUYECKOW HAyKH KakK c(epbl YEIOBEUECKOW NEATEIbHOCTH, ATANoOB €€
pa3BUTUS W 3HAYUMOCTU Ul Pa3BUTHUA LIMBWIM3ALUMHU, OBJAJCHHUE S3BIKOM
MaT€MaTUKU M MAaTeMaTHYE€CKOW KyJIbTYpOl KaK CpEeICTBOM MO3HAHUS MHpA,
TOTOBHOCTh OCYILECTBJISATh NMPOEKTHYIO U HCCIIEIOBATEIBCKYIO JAESITEIbHOCTD

HMHAWBUAYAJIbBHO U B I'PVIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBIISITH U XapaKTEepHU30BaTh CYILIECTBEHHbIE MPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, TIOHATUIH, OTHOIIEHUH MEXIy MOHATUAMH,
(GopMynMpOBaTh ONpEAEHCHUs] TOHATUW, YCTAaHABIMBATh CYIIECTBEHHBIH
MPU3HAK KJIacCU(PUKALMHU, OCHOBAHUS NIl 000OIIEHUsI U CPABHEHHUSI, KpUTEPUU
IPOBOJMMOTIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATH M  MPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHBIE, €AMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJIATH ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3H U
MPOTUBOPEYMS B (paKkTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUAX, IPEeAiaraTh
KPUTEPUU JJIS BBISIBIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

JienaTh BBIBOJBI C HCIIOJNB30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX W
UHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHUI 110 aHAJIOTUH;

IPOBOJUTH  CAMOCTOSATEIBHO  JOKA3aTelIbCcTBA  MAaTE€MaTHYECKHX
YTBEP)KJECHUU (MpsIMbIE W OT NPOTHUBHOIO), BBICTPaMBATh APryMEHTAIIHIO,
OPUBOIUTH TPUMEPHl M  KOHTPIPHUMEPHL, OOOCHOBBIBATH COOCTBEHHbIE

CYXXJICHUA U BBIBOIBI;



BBEIOMPATHh CTHOCO0 pemieHuss y4yeOHOW 3amadyd (CpaBHHBATh HECKOJIBKO
BapUAHTOB peEUICHUs, BbIOMpaTh Haubonee MOAXOASAIMA ¢  Y4ETOM
CaMOCTOSATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabCcKHe 1eiCTBUSA:

UCII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
dbopMynMpoBaTh  BOMPOCHI, (GUKCUPYIONIME MPOTHUBOpEUYHE, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO MO3ULIUI0, MHCHHUE;

IPOBOJIUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAaHHBIN AKCIICPUMEHT,
UCCIIEJOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa,
ABJICHMS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MeXIy OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOATENHEHO (OPMYITHPOBATH 0OOOIIEHUS U BBIBOJIBI IO pe3yjibTaTamM
MPOBEAEHHOIO0 HAOJIOJIEHUs, HCCIEIOBaHUs, OIEHUBAaTh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

POTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIIIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pabora c nunopmanueii:

BBIABJIATH AePUIUTH UHGOPMAIIUU, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U JJISI pELLICHHUS 3a]1a4u;

BBIOMpaTh  WMHGMOpPMAIMI0O U3  UCTOYHUKOB  PA3NIUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATU3UPOBaTh M HMHTEPIPETUPOBATH HHPOPMALUIO
Pa3ITUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,;

CTPYKTYPHUPOBATh MHPOPMALIHIO, IPEJICTABIATE €€ B Pa3IMUHbIX (GOpMaX,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HAA&KHOCTh  WHpOpMAIMK IO CaMOCTOSITENIHO

c(hOpMyYITUPOBAHHBIM KPUTEPUSIM.



KoMMmyHuKaTHBHBIE YHHBEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OOmenmne:

BOCIIpUHUMAThL W (OPMYIUPOBATh CYXKICHUS B COOTBETCTBHUU C
YCIIOBHSIMU U TIETISIMU OOIIIEHMUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a4yi, KOMMEHTHUPOBATh TIOJyICHHBIN PE3yJIbTAT;

B XOJie OOCYXJCHHs 3aJaBaTh BOMIPOCHI IO CYIIECTBY OOCYKIaeMOn
TEMBI, MPOOJEMBI, peIIacMOi 3aJaud, BHICKA3bIBaTh HJICH, HAIlCJICHHBIC Ha
MMOMCK PEIICHHsI, COIMOCTABIATh CBOM CYXICHHS C CYXICHUSIMH APYTHX
YYaCTHUKOB JIMaJiora, OOHApy>KMBaTh pa3jWyde M CXOJCTBO IIO3UIIMH, B
KOPPEKTHOU opMe HopMyTHupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

NPEACTAaBIATh  PE3yJbTaThl  PEIICHHS  3a7add,  OKCICPHUMEHTA,
UCCIICIOBAHUS, TPOEKTa, CAMOCTOSTEIIbHO BBIOUpATh (hopMaT BBICTYILICHHUS C

y4€TOM 3a/1a4 IPE3eHTAlNUN U OCOOCHHOCTEN ay IUTOPUH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA

Camoopranusanus:

COCTaBJATh IUJIaH, QITOPUTM pELIeHHs] 3ajadyd, BbIOUpaTh CIOCOO
penieHuss ¢ y4€TOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTBI PELICHUH C Y4ETOM HOBOWU
uHbopMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJa/JeTh HaBbIKAMHM I[O3HABAaTEIbHOM pe(pIeKCHU KaKk OCO3HAHUS
COBEpPLIAEMBIX JIEVCTBUA M MBICIUTEIBHBIX NPOLIECCOB, HMX pE3YyJbTATOB,
BJQJIETh CHOCOOAMHU CAaMOIIPOBEPKH, CAaMOKOHTPOJISL Mpolecca W pesyibTaTa
pelIeHns MaTEMaTUIECKOM 3a1auu;

NPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPH PEIICHHUH
3a7a4d, BHOCUTb KOPPEKTHBBI B  JEATEIBHOCTh HAa OCHOBE HOBBIX

00CTOSITEBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



OIICHWBATh COOTBETCTBHE pE3yibTaTa IETU U YCIOBHSIM, OOBICHATH
NPUYUHBl JTOCTIDKEHUS WM HEJOCTH)KCHHSI PE3yJbTaTOB JIEATEIHHOCTH,
HaxOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEJILHOCTD:

NMOHMMAaTh W  HUCIOJB30BaTh  NPEUMYINECTBA  KOMaHAHOW U
WHIUBUyTPHOW pa0OThl TPHU PEIICHWH Y4YEOHBIX 3ajad, MPUHUMATH IEJTh
COBMECTHOH NIeATEIHHOCTH, IJIAHUPOBATh OPTaHU3AIUIO COBMECTHOW PabOTHI,
pacmpeenaTh BUIbl paboT, JOTOBapUBaTLCS, OOCYKAATh MPOLIECC M PE3YNIbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TIpYyNNoBBIX (opmax paboThl (00CYyXkaeHUs, OOMEH
MHEHHH, «MO3TOBBIC MITYPMBI» W WHBIC), BBITIOJHATH CBOIO YacTh PabOTHI U
KOOPJIMHUPOBATh CBOM JIEHCTBHS C APYTMMH YJICHAMH KOMAaHbI, OIICHHBATH
KaueCcTBO  CBOEr0  BKJaJa B  OOMMHA  TPOAYKT 1O  KPUTEPHUSIM,

chopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

o CBOOOJHO OMEPUPOBATH OCHOBHBIMH TMOHSATUSIMU CTEPEOMETPUU
MIpY PEIICHUU 3a/1a4 U MPOBEICHUN MAaTEMAaTUUYECKUX PACCYKICHU;

o IPUMEHSITh AKCUOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX TIPH
pELIEHUH T€OMETPUYECKUX 3a/1aY;

o KJacCU(UIIMPOBATh  B3aMMHOE  pACIOJOXEHHUE  NPSIMBIX B
MPOCTPAHCTBE, IIJIOCKOCTEH B TMPOCTPAHCTBE, NPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE;

o CBOOOJHO ONEPUPOBATh TMOHSATUSMH, CBSI3AHHBIMU C yTJaMH B
MPOCTPAHCTBE: MEXKIYy TNPSMBIMA B TMPOCTPAHCTBE, MEXAY TMPIMOU U

IUIOCKOCTBIO;



L CB060I[H0 OIICpUpoOBaTh IIOHATHUSAMMU, CBi3aHHBIMHU C
MHOT'OI'PaHHHUKaMMU,
L CB060I[HO paciio3HaBaTb OCHOBHBIC BHIAbBI MHOI'OI'PAHHHKOB

(npu3ma, nupaMuaa, TPsIMOYTOJIbHBIN Napajiesenunesn, Kyo);

L KJ'IaCCI/I(I)I/IHI/IpOBaTB MHOTI'OI'paHHHKH, BBIGI/IpaH OCHOBAaHUA I
KJ'IaCCI/I(bI/IKaHI/II/I;
L CB060I[HO OIICPpUPOBATE IIOHATHUAMHU, CBA3AHHBIMHU C CCUCHHUCM

MHOTOTPAaHHUKOB TIOCKOCTHIO;

o BBITIOJIHATh ~ MapaJUieibHOE, IIEHTPAJbHOE U  OPTOTOHAJILHOE
IPOEKTUPOBaHUE (DUTYp HA TUIOCKOCTb, BBITIOJHATH M300pakeHUs Guryp Ha
MJIOCKOCTH;

o CTPOUTh CEUYEHHUS MHOTOIPAHHUKOB PAa3JIMYHBIMU METOJaMH,
BBITIOJIHATH (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBepxy, COOKY, CHU3Y;

o BBIYMCIIATH TUIOIIAAA TTOBEPXHOCTEH MHOTOTPAHHHWKOB (TIpHU3Ma,
nupamMmua), TEOMETPUIECKUX TeJl ¢ TpUMEHEeHuEM GopMy;

o CBOOOJTHO OTICPUPOBATH MOHATHSIMH: CHMMETPHUS B MPOCTPAHCTRBE,
IIEHTP, OChb W IJIOCKOCTh CHUMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHMMETPHUHU
burypsr;

o CBOOOJHO  OMEPUPOBATH  IMOHATHSAMH,  COOTBETCTBYIOIIUMH
BEKTOpaM M KOOpJMHATAM B ITPOCTPAHCTBE;

o BBITIOJIHATDH JIEHCTBUSI HAJl BEKTOPAMU;

o pemaTh 3aa4u Ha J10Ka3aTeIbCTBO MAaTEMATUIECKUX OTHOIICHUHN 1
HAXOXKJICHUE TCOMETPUUYCCKUX BEIMYWH, TPUMCHSS W3BECTHBIC METOJBI TPH
pEIICHMM MaTEeMaTHYCCKUX 3a/lad TOBBIIICHHOTO M BBICOKOTO YPOBHS
CJIO)KHOCTH;

o IPUMEHSTh MPOCTEHUIIINE MPOTPAMMHBIC CPEICTBA M JICKTPOHHO-

KOMMYHHUKAIITUOHHBIC CUCTEMBI ITPU PCIICHUU CTCPECOMETPUICCKUX 3a1aY;



o U3BIIEKaTh, MPe0OpPa30BBIBATh U MHTEPIPETUPOBATH MH(POPMAIIIO
O TPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEACTAaBICHHYIO Ha
yepTeKax U pUCyHKax;

o MPUMEHATh IMOJIYYCHHbIE 3HAHUS HA INPAKTUKE: CpPAaBHHUBATh H
AHAJIU3UPOBATh pPEATBHBIE CHUTYallMH, NPUMEHSTh HW3YYCHHbIC IIOHATUS B
npolecce MOMCKa PEIIeHUs MaTeMaTUdecKu cHopMyIHpOBaHHOW MpoOIEMBlI,
MOJEJIMPOBATh peaJbHbIE CUTyallMd Ha S3bIKE T'€OMETPUHU, HCCIEI0BATh
MIOCTPOECHHBIE MOJENH C UCIOIb30BAHUEM I'€OMETPUUECKUX MOHATUI U TEOPEM,
anmapara anreOpbl, pelaTh NPakTUYECKUE 3a1a4u, CBSI3aHHbIE C HAXO0XACHUEM
r€OMETPUYECKUX BEJIUYMH;

J UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS F€OMETPHUU

KaK COCTaBHOM 4acTU (bYHI[aMCHTa Pa3BUTHUA TEXHOJIOTHM.
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