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|. Ilnanupyembie pe3yJIbTaThl 0CBOCHUS Y4eOHOI0 IpeaMera

[Iporpamma  obecrnieunBaeT  JOCTHKEHUS  CIEAYIOLUIMX  PE3yJIbTaTOB  OCBOCHUS
00pa3oBaTesbHON MPOrpaMMbl OCHOBHOI'O 00I1IeT0 00pa30BaHuUs:

JUYHOCHIHDLE:

*  (opmMupoBaHHE OTBETCTBEHHOT'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00y4aromuxcsi K caMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMU K OOYYEHHIO U
MO3HAHUIO, BRIOOPY JalbHEWIero oopa3oBanus Ha 0a3e OPUEHTUPOBKH B MUPE MPOPECCHil U
npoecCHOHANBHBIX  MPEANOYTEHUN,  OCO3HAHHOMY  IOCTPOCHUIO  HHJWBHYaJbHOU
00pa30BaTeNbHON TPACKTOPUH C YIETOM YCTOMUYMBBIX MTO3HABATEIIBHBIX HHTEPECOB;

* (opmMupoBaHUE IIEJIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON NIPAKTHUKW;

*  (opmMupoBaHHE KOMMYHHUKATUBHOM KOMIIETEHTHOCTU W OOIIEHUU U COTPYAHUYECTBE
CO CBEpPCTHUKAaMH, CTAPIIMMH W MIIAJIIIMMH B 00pa30BaTeIbHOW, OOMICCTBEHHO IOJIE3HOM,
yueOHO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUJAX JEATEIBHOCTH,

*  yYMEHHE SICHO, TOYHO, IPAMOTHO H3JaraTh CBOM MBICIIA B YCTHOH W THCHMEHHOM
pedd, TMOHMMATh CMBICHI IIOCTABIIEHHOM 3a/layd, BBICTPAWBATh APTryMEHTAILUIO0, MPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI;

*  KPUTUYHOCTH MBIIUICHUS, yMEHHE pAaclO3HaBaTh JIOTMYECKH HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

*  KpPEaTHBHOCTHh MBIIUICHHUS, UHUIIUATUBY, HAXOJAYUBOCTb, AKTUBHOCTh MPHU PEIICHUU
TEOMETPHUYCSCKUX 3a7ad;

* yYMEHHE KOHTPOIMPOBATH IMPOLECC M pe3ylbTaT y4yeOHOW MaTeMaTH4ecKOi
JIeSITEIIBHOCTH;

*  CIOCOOHOCTh K AMOILIMOHAIILHOMY BOCIIPUSATHIO MaTeMaTUYECKUX OOBEKTOB, 3ajad,
pELIECHHH, pACCYKICHHUI;

Memanpeomenmole:

pe2yasimugHble VHUBEepCalbHble YueOHble 0eucmausl:

*  YMEHHUE CaMOCTOSTEIbHO MJIAHUPOBATH AILTEPHATUBHBIE MYTH JOCTHKCHUS IENEH,
OCO3HAaHHO BHIOMpaTh HambOosee HS(PPEeKTUBHBIE CHOCOOBI  peUIeHUS  y4YEOHBIX W
MO3HABATENbHBIX 33/1aY;

*  yYMEHHE OCYIIECCTBISTH KOHTPOJIb IO PE3YyIbTaTy M CIIOCOOy JNEWCTBUS HAa YPOBHE
MPOU3BOJIHLHOTO BHUMAaHHUS U BHOCUTh HEOOX0IUMbIe KOPPEKTHUBHI;

* yMEHHE aJICKBaTHO OIICHWBATH IPABWIBHOCTh WJIA OIMMOOYHOCTH BBITIOJHEHUS
yaeOHOM 3a/1a4H, e¢ 00BEKTUBHYIO TPYIHOCTD U COOCTBEHHBIC BOZMOKHOCTH €€ PEIICHUS;

* TMOHMMaHUE CYIIHOCTH AITOPUTMUYECKUX MPEANUCAHUNA U yMEHHE JEHCTBOBATH B
COOTBETCTBHUH C MPEIOKEHHBIM aJITOPUTMOM;

*  yYMEHHE CaMOCTOSATEIhHO CTaBUThH IIENIM, BHIOMPATh U CO3AAaBATh aITOPUTMBI IS
pemIeHus] yueOHbIX MaTeMaTUUECKHUX MPOOIIeM;

*  yMEHHE IUIAaHHPOBATh U OCYIIECTBISATH JEATEIHHOCTh, HANIPABICHHYIO HAa PEIICHUE
3a]1a4 UCCIIeI0BATENIbCKOIO XapaKTepa;

HO3HABAMeNbHble YHUBEPCAIbHbLE YieOHble QeliCEUs.:

* OCO3HaHHOE BJAJCHUE JIOTUYECKUMHU JCHUCTBUSIMH  OMNPEACIICHUS TMOHSTHU,
0000111eHNs, YCTAHOBJICHHS aHATIOTHH, KIaCCH(PUKAIIUU Ha OCHOBE CAMOCTOSITEIHHOTO BhIOOpa
OCHOBaHUU W KPUTEPHUEB, YCTAHOBIICHUS POJTOBH/IOBBIX CBS3EH;

* yYMEHHE YCTaHABIMBATh MPUYUHHO-CIICCTBEHHBIC CBS3U, CTPOUTH JIOTHYECKOE
paccyXeHne, yMo3akitoueHue (MHIYKTUBHOE, 1€ TyKTUBHOE U 110 aHAJIOTHH) U BBIBOIBL;

* yYMEHHE CO03[aBaTh, MNPUMEHATH M NPEOOPA3OBHIBATH 3HAKOBO-CHMBOIHYECKUE
CPEICTBA, MOJIEJIA U CXEMBI JIJIs pelIeHHs yueOHbIX U MO3HABAaTEIbHBIX 337a4;

* (QopmupoBaHUE U pa3BUTHE Y4eOHOU U OOIIETIOIB30BATEIHCKOW KOMIIETEHTHOCTH B
00JlacTH  WCIOJIB30BaHUS ~ MHPOPMAIIMOHHO-KOMMYHUKAIMOHHBIX  TexHomoruit  (MKT-
KOMIIETEHTHOCTH);




* (QopmMupoBaHHE TEPBOHAUATBHBIX MPEACTABICHUI 00 UAesIX W O MeToaax
MaTEeMaTHKH KaK YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKH, CPEJICTBE MOJICTUPOBAHUS SBJICHUN
U TIPOIIECCOB;

*  yMCHHME BHUICTh MATEMATHYECKYIO 3a/layy B KOHTEKCTE MPOOJEMHON CHTyallud B
JIPYTHUX JUCIUIIIMHAX, B OKPYKAIOIIEH JKU3HH;

* yMCHHME HAXOAWTh B PA3IUYHBIX HMCTOYHUKAX HHPOPMAIHIO0, HEOOXOAUMYIO IS
pelleHrsT MaTEeMaTHYECKUX MpoOJieM, W TMPEACTaBIATh €€ B MOHSATHOW (hopme; MPUHUMATH
pEIICHUE B YCIOBUSAX HEMOJHON U M30BITOYHOM, TOYHOU U BEPOSTHOCTHOM MH(OpMAIINH;

* yMEHHE TMOHMMAThb ¥ WCIOJIb30BaTh MAaTEMATHYECKHE CPEACTBA HATJSIHOCTH
(pUCYHKH, YEPTEKH, CXEMBI H JIP.) JUIS WILTIOCTPALIUHA, HHTEPIPETAINH, apT'YMEHTAIIHH;

* yYMEHHUE BBIABUTATH THIOTE3bl MPHU pPEIICHUHM Y4YeOHBIX 3aJa4y W TOHUMATh
HEO0OXOAMMOCTh MX ITPOBEPKH;

*  yMEHHUE NPHUMCHSATHh MHIYKTHBHBIC W JICAYKTHBHBIC CIIOCOOBI PACCYKICHHIA, BHJICTh
pa3IMYHBIC CTPATETHH PEIICHUS 3a/1a4;

KOMMYHUKAMUBHBLE VHUBEPCANbHbLE YHEOHbLE QeUCMBUSL.

*  yYMEHHUE OpPraHH30BHIBaTh y4EOHOE COTPYIHHUYECTBO M COBMECTHYIO NIEATEIHHOCTh C
YUUTEIEM M CBEPCTHHKAMH: OMPEICNIATH IENH, paclpeacisaTh (GYHKIUA W POITH y4aCTHHKOB,
obmue crocoObl paboTHI;

*  yMmeHHE paboTaTh B TPYIINIE: HAXOAUTH 00IIee PEeIIeHUE U pa3pemaTh KOHQIHKTHI Ha
OCHOBE COTJIACOBaHUS MO3UIIMI U yuyeTa UHTEPECOB;

*  CIymaTh NapTHEPA,

*  (opmynupoBaTh, ApTYMEHTUPOBATH U OTCTAUBATh CBO€ MHEHHUE;

npeomemmbole:

BKJIIOUYAIOIIUM OCBOCHHBIE OOYYalOIIMMHUCS B XOJ€ H3Y4YeHHUS Yy4eOHOro mpeameTa
YMEHHS CHeIU(PUIESCKHe IS JaHHOW MPEJIMETHOW O0JacTH, BHIBI JIEATEIBHOCTH TIO
MOJIyYEHUIO HOBOTO 3HAHUS B paMKax yd4eOHOro TMpeAMeTa, ero MpeoOpa3oBaHUIO H
NPUMCHCHUIO B YYEOHBIX, Yy4YEOHO-TIPOSKTHBIX M COIUAIBHO-TIPOCKTHBIX CHUTYAIHSX,
dbopMUpOBaHNE HAYYHOTO THUIA MBIIUICHHUS, HAYYHBIX MPEACTABICHUN O KIIOYEBBIX TEOPHSIX,
TUTIaX W BUJAX OTHOIICHWH, BIQJICHUE HAYYHON TEPMHHOJOTHEH, KIFOUYCBBIMU IOHSATHSIMH,
METOJIaMU U MIpUEMaMH.

N3yuenue nOMKHO 00ECTICUUTB:

OCO3HaHUE 3HAYEHHS TEOMETPUU B TIOBCETHEBHOM KU3HU YETIOBEKA;

(dbopMUpPOBaHUE TPEICTABICHUH O COIMATBHBIX, KYIBTYPHBIX U HCTOPUYICCKUX (haKTOpAX
CTaHOBIICHUS] MATEMAaTUYECKOIN HAYKH;

MMOHWMAaHHE POJIH HH(POPMAIIMOHHBIX MPOIIECCOB B COBPEMEHHOM MHUPE;

dbopMUpOBaHUE TIPEICTABICHUI O TEOMETPUHU KaK YacCTH OOIEYEeIOBEUYECKON KYIbTYPHI,
VHHBEPCATHHOM SI3bIKE HAyKH, IMO3BOJISIONIEM OIHUCHIBATH W M3ydYaTh peajbHBIC MPOIECCH H
SIBJICHUS.

B pesymbrare wu3ydeHUs TEOMETPHHM OOYYarOIIMECS pPa3BHUBAIOT JIOTHYECKOE U
MaTeMaTHYECKOE MBIIIJICHUE, TOMy4aloT TMPEACTaBIEHHE O MAaTeMaTHYeCKUX MOJIENSIX;
OBJIAJICBAIOT MAaTEMAaTHYCCKUMH PACCYKICHUSIMU; YIaTCsS TPUMEHATh MAaTeMaTHICCKUE 3HAHUS
OpU PEIIEHUH pa3INyYHBIX 3aJad U OILICHWBATh TOJYYCHHBIE PE3YNIbTAThl; OBJIA/IEBAIOT
YMEHHSIMH pEIICHHsS y4eOHBIX 3a/1ad; Pa3BUBAIOT MATEMaTHYCCKYI0 HWHTYHIIHIO; IMOJIYYaroOT
Mpe/CTaBlIeHHe 00 OCHOBHBIX HMH(OPMAIIMOHHBIX TMPOIECCaX B PEAITbHBIX CHTYaIHsX;
MOJTb30BATHCA TCOMETPHUYSCKUM SI3BIKOM JUISI OIUCAHHS TIPEIMETOB OKPYXKAIOIIETO MHpA;
pacro3HaBaTh TeoMeTprudeckue GUTYphl, pa3indaTh UX B3aMMHOE PACIOIOKEHHUE; U300paxaTh
reoMeTpuueckre (UTYpbI; BBIOJHATH HYEPTEKU IO YCIOBHIO 3a/Jaud; OCYIIECTBISITH
npeoOpazoBanus (UTYp; pacro3HaBaTh HA YepTekKaX, MOJEISIX U B OKPYKaloleil 00CTaHOBKE
OCHOBHBIC TIPOCTPAHCTBEHHBIC TeNla, HM300pa)kaTh WX, CTPOUTh CEYCHHS M PA3BEPTKH
MPOCTPAHCTBEHHBIX TN, MPOBOJUTH OMNEpAllMU HAJ BEKTOPAMH, BBIUUCISTH JIIUHY U
KOOPJMHATHl BEKTOPA, YroJl MEXIY BEKTOpPAMH; BBIYUCIIATH 3HAYCHUS TEOMETPHUYCCKHUX
BEIMYMH(AJIMH, VYIJIOB, IUIOIIAAeH, o0BbeMOB); B TOoM uwmcie: st yriaoB or 0 mo 180°
OTPENENATh 3HAYEHUS TPUTOHOMETPUYECKUX (YHKIUHA TI0 3aJaHHBIM 3HAYCHHSIM YTJIOB;
HAXOJWTh 3HAYCHHS] TPUTOHOMETPUUYECKUX (DYHKIUHU MO0 3HAYCHUIO OAHOW U3 HUX, HAXOMUTH




CTOPOHBI, YIJIBI U BBIYUCIATH IJIOUIAU TPEYTrOJbHUKOB, JUTMHBI JIOMAHbIX, IYT OKPY>KHOCTH,
Iionaied OCHOBHBIX TeOMeTpudeckux (uryp u Quryp, COCTaBICHHBIX W3 HHUX; pellaTh
reOMETPUYECKUE 3a/1auyM, ONMUPAsCh Ha W3YyUYEHHBbIE CBOMCTBA (UTYp M OTHOUICHUH MEXKIY
HUMU, TPUMEHSS JONOJHUTENIbHBIE MOCTPOCHUS, alre0pandecKuil U TPUTOHOMETPUUECKHI
anmnapar, [paBujia CHMMETPHUH; IIPOBOIUTE TOKA3aTEJIbHbBIE PACCY)KJIEHUS IIPU PELLEHUH 3a/a4,
UCIIOJIB3YS U3BECTHBIC TEOPEMBbI, OOHAPYKHBasi BOBMOXKHOCTH ISl UX UCIHOJIb30BAaHUS; PEIIATh
IUTAHUMETPUYECKHE 3a/1a41 B IPOCTPAHCTBE.

[IpenMeTHbIE pe3yabTaThl U3YUEHUS FEOMETPUH JOJIKHBI OTPAXKATh:

1) ¢opmupoBanue mnpeACTAaBICHUH O MaTeMaTUKE Kak O METOJe IIO3HAHUS
JENCTBUTENbHOCTH, TTO3BOJISAIOINIEM ONUCHIBATh U U3Y4aTh pealibHbIE MMPOLIECCHI U SIBJICHHUS;

2) pa3BUTHE YMEHHUU paboTaTh ¢ yueOHBIM MAaTEMaTHUYECKUM TEKCTOM (aHaJIM3UPOBATb,
U3BJIEKaTh HEOOXOAMMYIO HH(OpMalMIO), TOYHO U TIPaMOTHO BBIpaKaTh CBOM MBICIU C
IPUMEHEHUEM MaTeMaTU4YeCKOW TEPMUHOJIOTMH U CUMBOJIMKH, IMPOBOJUTH KiaccU(pUKaIMH,
JIOTHYECKHe 000CHOBAHMSI, JOKA3aTEIbCTBA MATEMaTHUECKUX YTBEPKICHU;

3) pa3BuUTHE MPEACTABIECHUN O 4YHUCIE U YUCIOBBIX CHCTEMax OT HATypajbHBIX J0
JNEHCTBUTENBHBIX YHCEN; OBJAJCHHE HAaBBIKAMU YCTHBIX, MUCHhMEHHBIX, MHCTPYMEHTAIbHBIX
BBIYHCIICHHI,

4) oBnaseHHE TEOMETPHUUECKUM S3BIKOM; Pa3BUTHE YMEHHs HCIOJIb30BaTh €ro s
ONMCAaHUS TPEAMETOB OKPYXKAlOIIEro MHpa; pPa3BUTHE IMPOCTPAHCTBEHHBIX IPEACTaBICHUM,
M300pa3uTeIbHBIX YMEHUHN, HABBIKOB TEOMETPUUYECKUX MTOCTPOCHHUI;

7) dopMmupoBaHUE CUCTEMATHYECKUX 3HAHUW O IUIOCKHX (UTypax U WX CBOMCTBAX,
MPEJICTABICHUI O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJaX; Pa3BUTUE YMEHUN MOJEIHPOBAHUI
peIbHBIX CHUTyalMii Ha fA3BIKE TE€OMETPUHU, HCCIEIOBAaHUS ITOCTPOCHHON MOJAEIH C
UCMOJIb30BAaHUEM TE€OMETPUUECKUX TMOHATUH U TeopeMm, amnmapara aireOpbl, pelIeHHs
F€OMETPUUECKUX U MPAKTUUYECKUX 3a]ady;

8) oBIajeHHe NPOCTEHIIMMHU CIIOCOOAMU NPEACTABICHUS M aHAIM3a CTATHCTUYECKUX
JaHHBIX; (POpMHpPOBAHHE MPEJCTABICHUN O CTATUCTUYECKMX 3aKOHOMEPHOCTAX B PEATHLHOM
MHUpE U O Pa3IMUYHBIX CIOCO0aX WX M3Y4YEHHUs, O MPOCTEHIIUX BEPOSATHOCTHBIX MOJENSX;
pa3BUTHE YMEHMH H3BIEKaTh MH(OpMalMIO, MPEACTAaBICHHYI0 B TabiMlax, Ha AMarpaMMax,
rpadukax, ONMCHIBATb M AHAIW3UPOBATh MAaCCHUBBI UHCIOBBIX JAaHHBIX C TOMOIIbIO
MNOJXOJANINX CTATUCTHMUECKUX XapaKTEPUCTHUK, MCIOJIb30BaTh MOHMMAHUE BEPOSTHOCTHBIX
CBOWCTB OKpYKAIOIIUX SIBICHUH MPU NPUHATHU PELICHUH;

9) pa3BuTME yMEHUN NPUMEHSTh H3YUYCHHbIC MOHSTHUS, PE3YJIbTaThl, METOIbI MJIs
pelleHnss 3ajad  [PaKTUYECKOro XapakTepa M 3aJad U3 CMEXKHBIX JUCHUIUIMH C
HCIIOJIb30BaHUEM IIPH HEOOXOAUMOCTH CIIPABOYHBIX MaTepUajoB, KOMIIbIOTEPA, IMOJIb30BATHCA
OLIEHKOH U MPUKUIKON NPU MPAKTUUYECKUX pacuérax;

10) popmupoBanue nHGOPMALMOHHONW M aITOPUTMUYECKONW KYIbTYpbl; (OpMUPOBAHUE
NpPEJCTaBICHNU O KOMIIbIOTEpE KaK YHUBEPCAIbHOM YCTPOWCTBE 00pabOTKM HH(OpMaIum;
pa3BUTHE OCHOBHBIX HABBIKOB M YMEHUN HMCIOJIb30BaHUS KOMIIBIOTEPHBIX YCTPOUCTB;

11) ¢opmupoBanue npeacraBieHusi 00 OCHOBHBIX M3Y4aeMbIX MOHATHIX: MHpOpMaLus,
AJITOPUTM, MOJIENIb — U UX CBOMCTBAX;

12) pa3BuTHE aNTrOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOro il MpodecCuOoHaIbHON
JESITEIbHOCTH B COBPEMEHHOM OOILIECTBE; pa3BUTHE YMEHHMI COCTaBUTh U 3allMCaTh aJTOPUTM
JUI. KOHKPETHOTO UCTIONHUTENS; (opMUpOBaHNE 3HAHUN 00 arOpUTMHUECKUX KOHCTPYKIUSX,
JIOTUYECKHUX 3HAYEHMSIX M ONEpalUsax; 3HAKOMCTBO C OJHUM M3 SI3IKOB NMPOTrPaMMHUPOBAHUS U
OCHOBHBIMM AJITOPUTMHUUYECKUMU CTPYKTYPAMH — JIMHEHHOM, YCIIOBHON U LIUKJIMYECKOM;

13) dbopmupoBanue ymenuii popmMaauzanuu U CTPYKTYPUPOBaHUS WHPOPMAIIUH, YMEHUS
BBIOMpPATh CHOCOO TpENCTaBICHUS IAHHBIX B COOTBETCTBHHM C IOCTaBICHHOW 3ajadeid —
TaOJIMLIbI, CXEMBI, TpadUKH, TUarpamMmbl, C UCIOIb30BaHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX
CpenCcTB 00pabOTKHU JaHHBIX;

14) ¢opMupoBaHrE HABBIKOB MU YMEHHH O€30MAaCHOTO M IIEJIeCO00pa3HOTO IMOBEICHUS
npu paboTe ¢ KOMOBIOTEPHBIMU TporpamMmmamu U B MHTepHeTe, yMeHHsS COOMI0aTh HOPMBI
MH(OPMALIMOHHON ATUKH U MpaBa.



15)s  cnenbix u  caaOOBHIAIMIMX OOYyYArOIIMXCS: BIIAJCHUE MPAaBUIAMH 3alliCH
MaTeMaTHYecKuX (OopMysa M CIENUAIbHBIX 3HAKOB pelbe(HO-TOYEUHBIX 00o03HaueHui JI.
bpaiins;

BJIAJICHUE  TaKTHJIBHO-OCA3aTENbHBIM  CHOCOOOM  OOCII€OBaHUS U BOCHPUATHUSA
penbedHBIX  penbedHBIX  HW300paKEHUH  MPEaIMETOB,  KOHTYPHBIM  HM300pa)kKeHHEM
reoMeTpruYecKux Guryp u T.I.;

YMEHUE 4YUTaTh pelibeHbIe TpapUKU DIEMEHTApHbIX (YHKIMNA Ha KOOPJMHATHOU
IUIOCKOCTH, IPUMEHSATH CIIELHATIbHbIE IIPUCTIOCOONIEHUS TSl PENbe(h)HOIO YEPUCHMUS;

BJIAJICHUE OCHOBHBIM (YHKIMOHAJIOM MpPOrpaMMbl HE BHU3YaJbHOI'O JOCTyNa K
uHpopmauuu Ha 3kpaHe IIK; ymeHue wucnosnb30BaTh NEPCOHAIbHBIE THU(IOTEXHUUYECKHE
cpeacTBa HHPOPMALMOHHO-KOMMYHUKAITMOHHOTO JOCTYIIA CIETIBIMHA 00y4YaroIMMUCS;

16) nust 00y4arOIIUXCsl ¢ HAPYIICHUEM OIOPHO-ABUTATEIBHOIO allapaTa:

BJIAJICHUE CIEIHAIbHBIMH KOMITBIOTEPHBIMUA CpPEICTBAMHU NPEICTABICHHUS W aHAIU3a
JTAHHBIX ¥ YMEHHUE HCII0JIb30BaTh IEPCOHAIIBHBIE CPEJICTBA

JOCTYTIA C YUYETOM JIBUTATEIbHBIX, PEYEIBUTATEIBHBIX U CEHCOPHBIX HAPYIICHUN;

YMEHUS MCII0JIb30BaTh IEPCOHANIbHBIE CPE/ICTBA JIOCTYIIA.

BhIMyCKHUK TOMy4UT BO3MOXKHOCTH HAy4dHTbCs B 7-9 Kiaccax ansi oOecredeHus
BO3MOYKHOCTH YCIIELTHOT'O MPOJOJDKEHUS 00pa3oBaHUs Ha 0a30BOM U YTI1yOJIEHHOM YPOBHSX:

I'eomerpuueckue Guryps

. OnepupoBaTh T€OMETPUYECKUMU MOHATUAMM IIPU PEILIECHUU 33/1a4 U IPOBEICHUN
MaTEMaTUYECKUX PaCCyKICHUM;
. ®opmMynupoBaTh ONpeNeIeHUusl TeOMETPUYECKUX (PUTyp, BBIIBUIATh THIOTE3bI O

HOBBIX CBOMCTBAaX M NMPU3HAKAX TEOMETPUIECKUX (QUTYp ¥ 0OOCHOBBIBATH WIIM OTIPOBEPTATH HX,
000011aTh WM KOHKPETU3UPOBATh pPE3ylbTaThl Ha HOBBIE KJacChl (QUryp, MPOBOAUTH B
HECJIOKHBIX CIy4asX Kiaccu(UKalMo QUIyp IO pa3IMuHbIM OCHOBAHMUSIM;

*  HCCIEeNoBaTh YepTexkKH, BKJTIOYast KOMOUHAIMH ¢uryp, U3BIICKATh,
MHTEPIPETUPOBATH U MIPE0OPa30BbIBaTh HHPOPMAILIUIO, IPECTABICHHYIO Ha YepPTEkKax;

*  pewarh 3aJaud T'€OMETPUUYECKOrO COJAEpXkaHHsA, B TOM UHUCIIE B CUTyalUsAX, KOTJa
ITOPUTM DELICHUS] HE CIEAYEeT SIBHO U3 YCJIOBHS, BBIIOJIHATH HEOOXOAUMBIE AJI pElIeHUs
3a/la4i JOIOJIHUTENBHBIE NOCTPOEHHUS, HCCIEN0BAaTh BO3MOXKHOCTh INPUMEHEHHS TEOPEM H
dbopMyn A peleHus 3ajay;

*  (opMynHpoOBaTh U T0KA3bIBATH T€OMETPUUECKUE YTBEPIKICHHS.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MIPEIMETOB:

*  COCTaBJIATH C MCIIOJIb30BAaHUEM CBOMCTB I'€OMETPUYECKUX (UTYyp MaTeMaTHYeCKHe
MOJIETH JJI peuleHHs 3ajad MPaKTUYECKOTo XapakTepa W 3a7ad U3 CMEXHBIX JUCIHILINH,
MCCJIE0BATh MTOJIY4EHHbIE MOJENIN U UHTEPIIPETUPOBATH PE3YJIbTAT.

OtHoOmEeHUs

*  Brnaners moHsiTHEM OTHOLIEHUS KaK METANPEIMETHBIM;

*  omepupoBaTh TMOHSATHSMH: PaBEHCTBO (GUIYp, paBHble (UTYpBI, PABEHCTBO
TPEYroJbHUKOB, MapaUICNIbHOCTh MPSIMBIX, MEPHEHIUKYISIPHOCTD MPSIMBIX, YIJIBI MEXIY
OpSIMBIMHU, TEPIEHIUKYISAP, HAKJIOHHAs, MpoeKuus, nogodue ¢uryp, moaoOHble (GUTYpHI,
0J0OHBIE TPEYTOJIbHUKH;

*  HCINOJb30BaTh CBOMCTBA MOJ00US U paBeHCTBA (GUTYD MPHU PEUICHUH 3a/1a4.

B noBcenHeBHOI KU3HU U TPU U3YYEHUH APYTUX IPEIMETOB!

*  HCNOJNb30BaThb OTHOILIEHHS JJS TOCTPOEHUS U HCCIEAOBAaHUS MaTEeMaTHUYECKHUX
MoJieneil 00bEeKTOB peabHON KU3HH.

W3mepeHus v BbIYUCIICHUS

*  OmepupoBaTh TMOHATUSAMHM JJUHA, IUIOUIaab, OOBEM, BEIMYMHA YIja Kak
BEJIMYMHAMH, UCIOJIb30BaTh PABHOBEIUKOCTh M PABHOCOCTABIEHHOCTh IIPH PEIICHUH 3aJa4d Ha
BBIYUCIICHHE, CAMOCTOSTENIFHO TMOJy4YaTh W HCIOJIB30BaTh (OPMYNBl Ui BBIYUCICHHMA
miomanaeii u o0beMoB (QUTYp, CBOOOJHO OINEPUPOBATH IMUPOKUM HabopoMm ¢GopMysn Ha
BBIYUCIICHUE TPH PEIICHUH CIOXKHBIX 33734, B TOM YHCIE€ W 33Jad Ha BBIYMCICHHE B
KOMOUHAIMSX OKPYXHOCTH U TPEYrojbHHMKA, OKPYKHOCTH M YETBIPEXYTOJbHUKA, & TAKKE C
IPUMEHEHUEM TPUTOHOMETPHH;



*  ($opMyIHPOBATH TUIIOTE3bI U MIPOBEPATH HX JTOCTOBEPHOCTb.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTUX MPEAMETOB:

*  omepupoBath GOPMYJIaMHU IPHU PEIICHUH 3a/1a4 B APYTUX YUEOHBIX IPEAMETaX U IpU
MPOBEJICHNN HEOOXOIUMBIX BBIUMCICHHUH B PEaIbHOM KU3HU.

I'eomeTpuyeckue NOCTpOCHUs

e OmnepupoBaTh MOHATHEM Ha0Opa 3JIEMEHTOB, OMPEICISAIONINX T['C€OMETPUUYECKYIO
durypy,

*  BIaJeTh HAOOPOM METOAOB MTOCTPOCHUM LUPKYJIEM U JINHEHKOII;

*  IIPOBOJUTH AHAJIU3 U PEAIM3OBBIBATH ATAIlbl PEIICHUS 3a/1a4 Ha [IOCTPOCHHUE.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTUX MPEAMETOB:

*  BBIIOJIHATH IOCTPOCHMS HA MECTHOCTH;

*  OLEHUBATh Pa3Mepbl pealbHbIX 00BEKTOB OKPYXKAIOIIET0 MUPA.

[IpeoOpazoBanus

*  OmnepupoBaTb JABIKEHMSMH M TNpeoOpa3oBaHUSAMHM KaK MeTalnpeAMETHbIMU
HOHSTUSIMY;

*  OmepupoBaTh MOHATHEM JBHKEHHS M MpeoOpazoBaHUs Moaoous a1 000CHOBAHUM,
CBOOOJHO BIJETh NPUEMaMH MOCTPOEHUs (UTYp C TOMOIIbIO ABMXKEHUN U MPeoOpa3oBaHUs
noo6us, a TaKke KOMOMHAIMSME JIBIXKEHUH, TBIKEHHUI U TPeoOpa3oBaHuUi;

*  HCNONb30BaThb CBOMCTBAa JBWKEHUMM W npeoOpa3oBaHUil [uisl  [POBEACHUS
000CHOBaHHUSA U JOKA3aTeNbCTBA YTBEPIKICHUN B TEOMETPUU U APYTUX YUEOHBIX MPEIMETaX;

*  I0Jb30BAThCSl CBOMCTBAMU JABM)KEHUIN U MpeoOpa30oBaHUi IPU peLIeHUH 3a/1a4.

B noBceHEeBHOM KU3HU U NIPU U3YYEHUH APYTUX MPEAMETOB:

*  TPUMEHSATH CBOMCTBAa JBWIKEHHWW W TNPUMEHSATh TMOM00HME Il TOCTPOCHHH W
BBIYKCIICHUM.

BekTops! 1 KOOpIMHATHI HAa TNIOCKOCTH

. OIIEpPUPOBATh IOHATUAMH BEKTOpP, CYMMa, Pa3HOCTb BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha 4YHCJIO, CKaJsIPHOE MPOU3BEACHUE BEKTOPOB, KOOPJAMHATHI HA IUIOCKOCTH,
KOOPJIMHATHI BEKTOPA;

*  BIAJACTh BEKTOPHBIM M KOOPJAMHATHBIM METOJOM Ha INIOCKOCTH I PEIICHMS 3a7a4
Ha BBIYKCIICHUE U JI0KA3aTEIIbCTBA;

*  BBIIOJHATH C MOMOULIBIO BEKTOPOB M KOOPJMHAT JIOKA3aTEIBCTBO M3BECTHBIX €MY
reoMeTpruueckux (akToB (CBOICTBA CpeHUX JIMHUM, TEOPEM O 3aMEYaTEeNIbHBIX TOYKaX H T.II.)
Y TI0JTy4aTh HOBbIE CBOMCTBA U3BECTHBIX (QUTYD;

*  HUCHOJb30BATh YpaBHEHMs (PUTYp IS peIIeHus 3a7au U CaMOCTOSTENIbHO COCTABIIATh
YpaBHEHHUS OTJIEIbHBIX IJIOCKUX (QUTYD.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU APYTUX MIPEAMETOB:

*  HCNOJNb30BaTh IMOHSATHS BEKTOPOB M KOOPAMHAT JJIs PEUICHHs 3aaad 1o (QUu3uKe,
reorpauu U APYyruM y4eOHBIM MPEeIMETAM.

Uctopus mateMatnku

* IloHuMaTh MaTeMaTHKy KaK CTPOr0 OPraHM30BAaHHYIO CHUCTEMY HAYYHBIX 3HAaHUH, B
YaCTHOCTH BIJAJIeTh NPEJICTABICHUAMU 00 aKCMOMAaTHYECKOM TIOCTPOEHUU TE€OMETpUU U
MIEPBUYHBIMU MPECTABICHUAMH O HEEBKIIMIOBBIX T€OMETPHUSIX;

*  paccMaTpuBaTh MAaTE€MaTHKy B KOHTEKCTE HWCTOPHM pa3BUTHA LUBWIM3ALUHA H
UCTOPUHM pa3BUTHUS HAYKHU, IOHUMATh POJIb MATEMATUKU B pa3Butuu Poccun.

Metonbl MaTEMaTUKHU

* Brnamere 3HaHUSAMH O pa3NIUYHBIX METOAAaX OOOCHOBAHMA M  OIPOBEPIKEHUS
MaTE€MaTUYECKUX YTBEPKICHUM U CAaMOCTOSITENIbHO IPUMEHSATD HX;

*  BIAJACTb HABBIKAMHU aHAJIW3a YCIOBUA 33Ja4d MU ONPEIACICHUS IMOAXOMANUX I
peleHus 3aa4 U3y4eHHbIX METO/I0B MIIM X KOMOMHAIIHIA;

*  XapakTepu3OBaTb  IMPOU3BEACHUS  MCKYyCCTBA C  y4E€TOM  MAaTeMaTH4ECKUX
3aKOHOMEPHOCTEH B MPUPOJE, HCIOIb30BaTh MATEMATHYECKUE 3aKOHOMEPHOCTH B
CaMOCTOSATEIIBHOM TBOPYECTBE.
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II. Conepxxanue yueOHOro nmpeamera

['eometpuueckas ¢urypa. BHyTpenHsis, BHewHsAsS 06macTy Gurypsl, rpanuna. Jluauu u
o0J1acTi Ha TUIOCKOCTH. BhImykiast u HeBbImyKias purypsl. [lnockast u Hemtockast GUrypsl.

Brinenenmne cBoiicTB 00bekTOB. DopmHpoBaHUE MPEICTABICHUM O MeETampeIMETHOM
noHaTu «purypa». Touka, OTpe3ok, mpsmMas, JTy4, JIOMaHasi, IUIOCKOCTh, yroj, OuccekTpuca
yIjla ¥ €€ CBOMCTBA, BU/bI YIJIOB, MHOTOYTOJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cummMeTpusi reoMmerpuueckux guryp. LleHTpanbHas cMMMETpUsi T€OMETPUUECKHUX
duryp.

MHOroyroJibHUKH

MHOrOyroinbHuK, €ro 3JeMEHThl M €ro cBoiicTBa. [lpaBUiibHBIE MHOTOYTOJIBHHKHU.
Boinykiible 1 HEBBITYKJIbIE MHOTOYTOJIbHUKH. CyMMa yTJIOB BBIMYKJIOTO MHOTOYTOJIbHHKA.

Tpeyronpauk. Cymma yrioB TpeyroibHuKa. PaBHOOEIpEHHBIN TPEYTOJIbHUK, CBOMCTBA U
npusHaku. PaBHOCTOpOHHMI TpeyroibHUK. Meananbl, OMCCEKTPUCHI, BBICOTHI TPEYTOJIbHUKOB.
3ameuaresbHbIE TOUKHU B TpeyrojbHuKe. HepaBeHCTBO TpeyronbHUKA.

UYerbipexyronbHuku. IlapamienorpamMM, pom0, HpsSMOYToJbHUK, KBaJpar, Tpamenus.
CpolicTBa M TpU3HAKU TapauierorpaMma, pomba, MPsSMOYTOJbHHKA, KBaapata. Teopema
Bapunbona.

OKpyKHOCTb, KPyT

Nx »snemeHThl M cBoWcTBAa. XOpAbl M CEKyllHe, UX CBoWcTBa. KacarenpHble M MX
cBoicTBa. LleHTpanbHble M BHHMCAHHBIE YIJbl. BriMcaHHbIE M ONHUCAHHBIE OKPYXKHOCTH MJIf
TPEYroJdbHUKOB. BrnucaHHble ¥ ONHMCAaHHbIE OKPYKHOCTH I  UYEThIPEXYTOJIbHHUKOB.
BneBnucannbie OKpy>KHOCTH. PagukanbHas oCh.

@Durypsl B IpOCTPaHCTBe (00bEMHBIE TeJIa)

MHororpaHHuk M €ro sneMeHThl. Ha3BaHUs MHOTOTPaHHUKOB C Pa3HbIM MOJIOKEHUEM U
KoJuuecTBOM rpaHed. IlepBuuHble mpencTaBieHHs O MOHpaMUax, MNapajlienenunenax,
npusmax, cepe, mape, HUIMHIPE, KOHYCe, UX AJIEMEHTaX U MPOCTEHIINX CBOMCTBaX.

OTHOmIeHUs

PasencrBo ¢puryp

CBolicTBA W MNpPHU3HAKK PABEHCTBA TPEYTOJbHUKOB. J{OMOTHUTENbHBIE MPU3HAKU
paBeHCTBa TPEyroiabHUKOB. [Ipu3HaKu paBeHCTBaA MapamieorpaMMOB.

IHapanieJbHOCTH NPAMBIX

[TpusHakyu M CBOMCTBAa MapajuIeNbHBIX HpPSMBIX. AKcHMOMa napamienabHocTH EBkinmaa.
[lepBuuHBIC MpeACTaBICHHUS O HEEBKIMAOBBIX reoMeTpusax. Teopema PDaneca.

IlepnenauKyAsipHble NPSAIMbIE

[Ipamoii yrou. Ilepnengukynsap k npsiMmoi. CepenvHHBIA NEPHEHIUKYISP K OTPE3KY.
CBoiicTBa U IpU3HAKH MEPIICHIUKYISIPHOCTU NpsMbIX. HakIoHHBIE, TPOEKIINHU, KX CBOMCTBA.



IHoxooue

[TponopuronaneHbie OTpe3kH, noxodbue duryp. [lomobHble TpeyrombHuku. [IpusHaku
1o 00us TpeyroyibHUKOB. OTHOLICHKE TUTOMAIeH TOA0OHBIX UTyp.

B3aumMHoe pacnosiokeHue NPSIMO M OKPY’KHOCTH, IBYX OKPYKHOCTEH.

HN3mepenus n BbIYMCICHUS

Beanuunnbl

[Toustue Benmuuunsl. [Inuna. M3mepenne minHbl. EQUHIIBI H3MEPEHUS JJIMHBI.

Benmnuuna yrna. I'panycnHas mepa yrima. CHHyC, KOCMHYC M TaHI€HC OCTpPOrO yrjia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[TonsiTie o mIOmAAM IUIOCKOH (GUTypel W €€ CBOWCTBax. M3mepeHue IuIOmIaACi.
Enuuuiel n3MepeHus MII0IaIHu.

[IpencraBienne 06 oObeMe MPOCTPAHCTBEHHOUW (QUryphl U ero cpoiicTBax. M3mepenue
o0bvema. EnquHuIsl uzMepeHus: 00beMoB.

HN3mepeHus u BbIYMCICHUS

WHCTpyMEHTBI 111 U3MEPEHUN U MOCTPOEHUI; U3MEPEHUE U BBIYUCIIEHUE YIJIOB, JJIMH
(paccTosiHui), TUIOIIA/EH, BBIYUCICHHE DJIIEMEHTOB TPEYTOJBHUKOB C HCIOJb30BaHUEM
TPUTOHOMETPUYECKUX COOTHOIIEHUU. Ilnomanu. @opmynbl IOWAAM TPEYroJbHUKA,
napajuieJiorpaMMa M €ro 4acTHBIX BUJOB, Tpamemnuu, gopmyina ['epona, dbopmyna miomaau
BBIITYKJIOTO YETBIPEXYTOJIbHUKA, (POPMYIIBI JIUHBI OKPYKHOCTH W TUIOmaau Kpyra. [lnomanp
KpYTOBOI'O CEKTOpa, KpyroBoro cermeHTa. [lnonmaap npaBuiibHOr0o MHOTOYTOJIbHUKA.

Teopema Iludaropa. IludaropoBel Tpoiku. TpUTOHOMETpPHUYECKHE COOTHOIICHUS B
MPsIMOYTOJIBHOM TpeyrojibHuKe. TpuroHoMerpuueckre GyHKIUH TYIOTO yria.

Paccrosinus

PaccTosgnue mexnay Toukamu. PaccrosHume oT TOuku 1o npsimoi. PacctosHume mexny
durypamu.

PaBHOBemNMKHE U PABHOCOCTABJIEHHBIE (DUTYPBI.

CaoiicTBa (aKCMOMBI) JUIMHBI OTPE3Ka, BEIMUMHBI yTia, IJI0MaaAd U o0bemMa (GUrypsbl.

I'eomeTpryeckue nocTpoeHus

["'eomeTpryeckue NoCTpOEHUs AJIs WILTIOCTPALIMK CBOMCTB r€OMETPUUECKHUX (PUTYD.

HNHcTpyMeHTBI Ui TOCTpOeHUH. LIupKyib, nuHenKa.

[Tpocreiiimne MOCTPOEHUSI LUPKYJIEM U JIMHEUKOW: IMOCTpPOEHHE OMCCEKTPHUCHI YIIa,
NEPIEHIUKYIIApa K IPSIMOH, YIJla, PABHOTO IaHHOMY.

[TocTpoeHne TpeyroabHUKOB IO TPEM CTOPOHAM, JBYM CTOPOHAM M YTy MEXIy HUMH,
CTOPOHE U ABYM MPHUIICKAIIUM K HEH yIIIaM, no Opy2um dJeMeHmam.

Jlenenne oTpe3ka B JaHHOM OTHOIIEHUH.

OcCHOBHBIE METO/IBI PEIICHHUS 33]]a4 Ha MOCTPOECHUE (METOJ] T€OMETPUYECKHX MECT TOUEK,
METO/] TapajieIbHOro MEPEHOca, METO/I CUMMETPHUH, METO]T TO100u).

OraIsl peleHns 3a/1a4 Ha IOCTPOECHUE



L. KanengapHo-TteMaTnyecKoe IVIAHMPOBAHKE

i HaumMeHoBaHUE 3aHSTHS CPOKH cpoKt
HPOXOXKICHUS HPOXOTKTCHHE

1 Tpeyronpuuku. [Ipu3Haky paBeHCTBa TPEYroJIbHUKOB

2 CBoiicTBa IPSIMOYTOJIbHBIX TPEYTOJIHHUKOB.

3 PaBHOOEApEHHBII TPEYTOJILHUK.

4 XapakTeprCTHUECKOE CBOMCTBO (DUTYPHI

3) ITapayuienorpamm U Tpaneuus

6 [IpssMoyroibHUK, pOMO, KBaJpaT

7 Pemenne 3amau Ha MpUMEHEHHE XapaKTEPUCTUYECKUX
CBOICTB Quryp.

8 3amauyn Ha pa3pe3aHre MHOTOYTOJLHUKOB

9 PaBHOCOCTaBIICHHBIE MHOTOYTOJIbHUKH

10 Pa3pesanue kBajpara Ha HepaBHbIE KBAIPATHI

11 M3mepenue miomaa MHOrOyTroJbHUKA

12 PaBHOBenmuKme MHOTOYTOJIbHHUKH. [Tnomans
PON3BOJILHON (DUTYPHI

13 [Tnomane TpeyroiabHUKa

14 ITnmomaae TpeyronsHuka. @opmyia ['epona.

15 Teopema 0 Touke MepeceueHus: MelaH TPEyroJbHUKA.
TpeyroabHUKH, UMEIOIIKE 110 PABHOMY YTITY.

16 TpeyroJbHUKH, UMEOLIUE 110 paBHOMY yri1y. Penienue
3a]ad.

17 [Tnomane napaienorpaMmma 1 TparemuH.

18 [Tnomaap napasienorpaMma 1 Tparnenuu.

19 Heoxnpmanueii  crmoco0  HaxXOXIAEeHUS  IUIOIIAAEH
HEKOTOPBIX MHOTOYT'OJIbHUKOB

20 Pemenue 3amau. Ilpaktuyeckas pabora

21 Pemenue 3anau Ha npuitokeHus Teopemsl [ndaropa.

22 Pemenue 3a1au Ha npuiokeHus Teopemsl Indaropa.

23 Pemienue 3a1a4 Ha npuioskeHus Teopemsl [udaropa.

24 KacarenbHast K OKpY>KHOCTH.

25 B3anmHOe pacnosioxkeHHe IBYX OKPYKHOCTEH.

26 OO0mast kKacaTenbHas K IBYM OKPY)KHOCTSIM.

27 Brucannble  yruel.  Yriel  MeXAy — XOpaamMH U
CEKYITHMH.

28 Yroa Mexay KacaTelabHOW U XOPJIOH.

29 Teopema o KBajpaTe KacaTenpHOW. Pemmenne 3anau

30 Pemennie 3amad mo TeMme: YTIUIBI, CBSI3aHHBIE C
OKPYKHOCTBIO.

31 BrincanHbIe 1 ONTMCaHHBIE OKPY)KHOCTH.

32 OkpyXHOCTH, BIIMUCAaHHBIE B  TPEYIrOJbHHUK, U
OIIMCAHHBIE OKOJIO HETO.

33 OKpyXHOCTH,  BIHCaHHBIE B  TpPEYrojbHHK, U
omMcaHHbIe 0KOJI0 Hero. [IpoBepounas pabora. padora.

34 Ananu3 mnpoBepoyHOM paboThl. paboThl. Perienue

3a1ad.
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