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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OJMH U3 OCHOBHBIX pPa3/iejOB MIKOJBbHOM MaTeMaTUKH, UMEIOIIMI CBOEH
LEeNbI0 00ECIeYnTh H3y4YEeHHUE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pacrojoXKEeHUe, ONUPAETCd Ha JIOTMUYECKYIO, OKa3aTesIbHYIO JMHUIO. LleHHOCTh u3yueHus
reOMEeTPHUH Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHuUs 3aKII0YAETCs B TOM, YTO O0y4Jaromuics
YUUTCS TPOBOJUTH JOKa3aTelIbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUYCHHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEP)KICHHS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIHUTH
paccykKIeHHs «OT IPOTUBHOTO», OTIMYATh CBOICTBA OT MPHU3HAKOB, (JOPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Btopoii 1enpio u3yueHus: TeOMETpUU SBJSETCS MCIONIb30BaHue €€ KaKk MHCTPYMEHTa MpH
pELIeHNH KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOUINXCS B pealbHON )KU3HHU.
OOyyaromuiicst T0JKEH HAyuUThCS OMNPENENIUTh MEOMETPUUYECKYI0 (QUrypy, ONUCaTh CIOBAMU
JAHHBIA 4epTEX WU PUCYHOK, HAWTH TUIOIIAIb 3€MEIHHOT0 Y4acTKa, pacCUnTaTh HEOOXOAUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0ensi uiu TpeOyemble pa3Mepbl rapaxka Juisi aBTOMOOUIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JUHUSA B U3yuyeHUU reomerpuu. llpu pemenun 3agau
IIPAKTUYECKOI0 XapakTepa 00ydaroluiics yYUTCs CTPOUTh MAaTEMaTUYECKUE MOJENIN PEeaTbHBIX
JKU3HEHHBIX CHUTYyallud, MPOBOAWUTH BBIYHCIEHUS U OILICHWBATh aJ€KBATHOCTh TMOJIYYEHHOTO
pe3yJipTarta.

KpaitHe BaxxHO MOJUEPKMBATH CBSI3U T€OMETPUM C JIPYIMMH Y4YEOHBIMHU IpeIMETaMH,
MOTHUBHPOBaTh  HCIOJB30BAaTh  ONpPENEIECHUS TIEeOMETPUYECKHX (QUryp M  MOHATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUH B (PU3MKe U TEXHHUKE. DTH CBsI3U Hanbosee
SpPKO BUJIHBI B TeMax «BekTopel», « Tpuronomerprudeckue cOOTHOUICHUD», «MeTo1 KOOpAUHAT
u «Teopema ITudaropar.

VY4eOHbIil kypc «I'eoMeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIE pa3/eibl COAECpPHKaHUS:
«l'eomerpuueckne GUrypsl W HX CBOWCTBa», «VI3MepeHHEe TIeOMETPUYECKHX BEITHUUHY,
«JlekapToBBl  KOOpAWHATHI HA  IJIOCKOCTH», «BekTopbl», «/IBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus Ho00Us».

Ha uzyuyenue yue6HOTO Kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 gacos (2
Yyaca B Helelm), B 8 kimacce — 68 yacoB (2 daca B Henenm), B 9 kiacce — 68 vacoB (2 yaca B

HEJIETIIO).



COJAEP)KAHUE OBYYEHUA

7 KIIACC

HavanbHble moHsaTHs reomerpuu. Touka, mpsimasi, OTPe30K, Jdyd. Yros. Buael yrios.
BeprukaneHple U CMEXHBIE yIubl.  buccekrpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOHMCTBA OCEBOM cuMMETpHH. [Ipumepbl cuMMeTpun
B OKPY>KAIOIIEM MUDE.

OcHOBHBIE IOCTPOEHUS € TIOMOILBIO LIUPKYJIA U TUHENKU. TpeyroiasHuk. BeicoTa, Mennana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEyrobHUKH. HepaBeHCTBO TPEeyroabHHUKA.

CpoiicTBa W MNpU3HAKU PpaBHOOEAPEHHOTO TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpU3HAKKU NapajuledbHBIX NpsAMbIX. CymMma yrioB TpeyrojbHUKa. BHenrHue
YIJIbI TPEYTOJIbHUKA.

[TpsimoyronbHbIll  TpeyroapHUK. CBONCTBO MeAMAaHbl INPSMOYIOJBHOIO TpPEYrOJIbHHKA,
npoBeNEHHOW K runoreHy3e. llpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstMoyTONBHBIN TPEYTOJIBHUK € yTioM B 30°.

HepaBeHcTBa B reOMeTpHUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U 60blIeH cTOpoHe TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIIOHHAS.

I'eomeTprueckoe MecTo Touek. buccekTpuca yria M CEepeIUHHBIA NEPIEHIUKYIAp K
OTpE3Ky KaK reOMETPUYECKHE MECTa TOYEK.

OKpyXHOCTHh W Kpyr, XOpJa W JHaMeTp, HMX CBOWCTBAa. B3ammHOe pacrnonoxeHue
OKpYXHOCTH U npsiMoit. KacarenpHas u cexyas K OKpyKHOCTH. OKpy>KHOCTb, BIUCaHHAsI B yTOJI.

Bnucannas u onvcaHHas OKPY’KHOCTHU TpPCYT'OJIbHUKA.

8 KJIACC



YerbipéxyronpHuku. [lapamnenorpamm, ero npusHaku M CBoOMCcTBA. YacTHele ciydau
napajuieJIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U CBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ CBOWCTBAa U MpU3HAKH. [IpsMoyronbHas Tpaneuus.

Meron yasoenuss menuanbl. LlenTpanbHas cummerpusa. Teopema Paneca u Teopema o
MIPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TpeyrojbHUKa U Tpaneuuu. LleHTp macc TpeyroiabpHuKa.

[Tonobue TpeyroabHUKOB, K03 dumumentT nmomodbus. [IpusHaku momodus TPEyroJbHUKOB.
[TpumeHeHne noa00HS IPH PELICHUN PAKTUYECKUX 3a]1a4.

CaoiicTBa muomazeil reomerpudeckux ¢uryp. @opmyinsl A IUIOMATN TPEYrOJbHUKA,
napasuienorpaMma, pom6a u tpanenuu. OTHOIIEHUE IO MOA0OHBIX QUTryp.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOIOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Mudaropa. [Ipumenenne reopemsl [Indaropa npu pemeHnn NpaKTHYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yrja MpsSMOYTOJbHOTO TpeyroyibHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpanbHBIE YIJIBL, YIOJl MEKIY KAacaTeIbHOM M XOPIOH. YTIUIBI MEXKIY
XOpAaMHU U CeKylIUMH. BricanHble U onucaHHble YeThIPEXYTOJIbHUKY. B3aMHOE pacnoyioskeHne

IBYX OKpyxHocTel. Kacanue okpyskHocTeil. O01ue kacaTelbHbIe K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanrerc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbl TPUBEICHUS.

Pemenne TpeyronapHukoB. TeopemMa KOCHMHYCOB U TeopeMa CHHYCOB. PerieHue
MPAKTUYCCKUX 3aaa4 C UCITOJIb30BAHUEM TCOPEMBI KOCUHYCOB U TCOPEMEBI CUHYCOB.

[IpeobpazoBanne mogobusi. [logobre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o MPOM3BECHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUHN OTPE3KOB CEKYIIUX,
TEopeMa O KBaJpaTe KacaTelbHOM.

Bektop, amuHa (MOIyJb) BEKTOpa, COHANpaBICHHBIE BEKTOPBI, IMPOTHUBOIOJIOKHO
HaIpaBJICHHBIC BCKTOPBI, KOJIIMHCAPHOCTHL BEKTOPOB, PAaBCHCTBO BEKTOPOB, OIICpallkd Hal
BeKkTOpamu. Pa3nokeHue BeKTopa 1o JBYM HEKOJUTMHEapHBIM BekTopaM. KoopanHaThl BEKTOpA.

CKaJ'ISIpHOC MPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JIA HAXOXIACHUS JJIMH U YTIJIOB.



JlekapTOBbl KOOpJIMHATHI HA IUIOCKOCTH. YpPaBHEHHUS TNPSIMOM UM OKPYKHOCTH B
KOOpPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSIMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[muHa okpy:XKHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTell. [lmomanp kpyra, cektopa, cerMeHTa.

JIBuKeHHsI TUIOCKOCTH U BHYTPEHHHE CUMMETPHUH QUTYD (3J€MEHTapHbIE MIPEICTABICHMUS).

[TapannensHbii iepenoc. [1oBopoT.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPHS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHoCTHBIE Ppe3yJabTAaThl OCBOCHUS TMporpammbl  ydyeOHoro kypca «['eomerpusp»
XapaKTEepPU3YIOTCS:

1) maTpuoTHyecKoe BOCIIMTAHHE:

MPOSIBIICHUEM MHTEpEca K TMPONUIOMY HW HACTOSAIIEMY POCCHUHCKOM MaTEMAaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHSM POCCHMCKMX MAaT€MaTUKOB H POCCHUUCKOM
MaTE€MaTUYeCKOW IKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaX U MPHUKIATHBIX
chepax;

2) rpaKIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OO0S3aHHOCTEM TpaKJaHWHA U peaju3alli ero TIpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaxX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETyp TPaKIAHCKOTO 0oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYX)ICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHUEM JIOCTHKEHUN
HayKH, OCO3HAaHHEM BAKHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE y4YacTHE B PEIICHHM NPAKTUYECKUX 3a/ad MaTeMaTUYeCKOU
HaIPaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSHKEHUN BCEr
KU3HH JIJIST YCTICITHOM MPpoeCCHOHANBHON IeATEILHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPAeKTOPUH OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHHE:



CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTUYECKUX
00BEKTOB, 33/1a4, PELICHUN, PacCy>K/IEHUH, YMEHUIO BUJETh MATEMAaTUYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHUSI:

OpUEHTAIle B JEATEJIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS YEIOBEKa, MNPHPOABI W OOIIECTBa, MOHUMAaHUEM
MaTEeMAaTHYECKON HayKH Kak c(ephl UYeIOBEYECKOW NEATEIbHOCTH, JTAloOB €€ pPa3BUTUS U
3HAQYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM IIO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMHM HaBbIKAMU
HCCJIEIOBATEIbCKOM 1E€ATEIbHOCTH;

6) pusuueckoe BocnuTaHue, GopMUPOBaHHE KYJIbTYPHI 3/10POBbSI H IMOIIMOHAIBLHOTO
0J1aronosIy4ms:

TOTOBHOCTBIO IPUMEHSTh MATEMAaTUUYECKUE 3HAHUS B HHTEPECAX CBOETO 370POBbs, BEICHUS
3I0pOBOTO 00pa3a *KU3HU (30pOBOE MUTAHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHA U OTABIXA,
perymsipHas pu3uveckas akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HABBIKA PE(IICKCUU, TIPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHME:

OpHEHTAIle Ha NMPUMCHEHHWE MATEeMATWYCCKUX 3HAHWM ISl PEIICHUS 3a1a4 B 00JacTH
COXPAHHOCTH OKpYKarolleil cpeipl, MIAHUPOBAHUS TOCTYIIKOB W OILIEHKH HMX BO3MOXKHBIX
MOCNEACTBUI ISl OKPY>KaIOLIEH cpefbl, 0CO3HAHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYEeCKHX
npo0sieM U MyTel UX pelieHus;

8) amanTanms K U3MEHSIONIMMCS YCJIOBUSIM COIMAJILHOI M MIPHPOIHO¥ Cpebl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHSIX HEOMPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4€pe3 MPaKTUUYECKYIO JESITENbHOCTh, B TOM YHUCJIE YMEHHUE YUUThCSA y APYTHX
JI0JIel, MpuoOpeTaTh B COBMECTHON NIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HE0OXOAMMOCTHIO B ()OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4HCie (HOPMYIUPOBATH HJCH,
MOHSITHSI, THUIIOTE3bI 00 0OBEKTAaX W SIBICHUSAX, B TOM YHCIIE PaHEEe HEU3BECTHBHIX, OCO3HABAThH
nedUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCHPUHUMAThH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH NMPHUHUMAEMBbIC pEIICHUS W JIeHCTBHS,

(I)OpMy.]'II/IpOBaTL " OICHUBATHL PUCKH U MTOCICACTBUA, (I)OpMI/IpOBaTB OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3zoBble JJornueckue aeiicTBHA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB, TOHSTHH,
OTHONIICHUN MEXIy MOHATHIMH, (OPMYJIHPOBATH OIMPEACICHUSI TMOHSATHH, yCTaHABIUBATh
CYIIECTBEHHBIA MPHU3HAK KIaCCH(PHUKAIIUN, OCHOBAHUS ISl 00OOIICHUSI U CPAaBHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAJIN34;

BOCIIPUHUMATh, (GOpPMYyIUPOBaTH W MPEOOpPa3OBBIBATh CYXKACHHS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,

BBISBJISITH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHUBOpEYHsI B (haKTax, NaHHBIX,
HAOMIOJICHUSAX U YTBEPXKIACHHSX, MpeAsiaraTb KPUTEPUU JUIsl BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHNIL;

JenaTh BBIBOABI C HCIOJIB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

pa3dbuparh J10Ka3aTeabCTBA MAaTEeMATHUYECKUX YTBEPKACHHUM (MpsSMble M OT MPOTHUBHOIO),
MIPOBOAMTH CAMOCTOSATEIHHO HECTIOKHBIE I0KA3aTeIhCTBA MAaTEMAaTHUECKHUX (DAKTOB, BHICTPAUBATh
apryMEHTallll0, TPUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBHIBATH COOCTBEHHBIC
paccyXJ1eHus;

BbIOUpaTh crmoco0 pelmieHuss y4eOHOW 3aladyd (CpaBHHBATh HECKOJIBKO BAapHAHTOB pEIICHUS,
BbIOMpaTh HanOoee MOAXOASIINN C YYETOM CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPUEB).
Bba3oBble uccienoBaTebCKHeE AelCTBHS .

WCIIOJIB30BaTh BOIMPOCHI KaK MCCIENOBATEIbCKUI WHCTPYMEHT TO3HaHUsA, (opMyIupoBaTh
BONPOCHI, PUKCUPYIOIIUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIFHO YCTaHABITUBATH HCKOMOE U
naHHoe, GOPMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHUE;

MPOBOAMTH MO0 CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY HECIIOKHBIN AKCIIEPUMEHT, HEOObIOe
WCCJICIOBAHKUE IO YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OO0BeKTa, 3aBUCHMOCTEH
00BEKTOB MEXTy CO00I;

CaMOCTOSITENILHO (OPMYITUPOBAaTh O00OOIIEHUS M BBIBOABI 1O pe3ylbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH MPEANOJIOXKEHHUS O €ro

Pa3BUTHHU B HOBLIX YCJIOBUAX.



PabGora ¢ undopmanmeii:

BBISBIISITh HEJOCTATOYHOCTh W HW30BITOYHOCTH HH(OPMAIMM, JAHHBIX, HEOOXOAMMBIX JIJIs
pelleHus 3a1auH;

BbIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(DOPMALIUIO PA3INYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BBIOMpATH (GOpMY MpencTaBIeHUs HH(OPMAIMH U WIUTIOCTPUPOBATH PEIIAEMbIE 3a/1a41 CXEMaMH,
IyarpaMMamu, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

OLIEHUBATh HAAEKHOCTh MH(OpPMaUM 10 KPUTEPUSAM, MPEAJOKEHHBIM YUUTENIeM WU
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe 1eHCTBUSA:

BOCIIPHHUMATH U ()OPMYJIHPOBATH CYKICHUS B COOTBETCTBHH C YCIIOBHSMHU U LIEISIMHA OOIICHHS,
SICHO, TOYHO, IPAMOTHO BbIP@)XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, JaBaTh
HOSCHEHMS 10 XOJy PELICHUs 3a7a4l, KOMMEHTUPOBATh MOJyUYEHHbII pe3yIbTar;

B X0/1€ O0CY>KJICHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYk/1aeMOI TeMbI, IPOOJIEMBI, periaeMoin
3a/layM, BBICKA3bIBATh W], HAlLlEJICHHbIE HA MOUCK PELICHMs], CONIOCTABIATh CBOM CYXAECHHUS C
CYX/IEHUSIMH JIPyTUX YYaCTHUKOB JIMaJIora, OOHapy>KMBaTh pa3jMyle U CXOJICTBO IMO3UIHH, B
KOPPEeKTHOH popme hopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHUS;

IPEJICTaBISITh PE3yJbTaThl PELICHUS 3aJauyd, »SKCIEPUMEHTA, WCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAaT BRICTYIUICHUS C YUETOM 3a]1a4 MPe3eHTAIlUU 1 0COOCHHOCTEH
ayJUTOpUH;

MOHUMATh U MCTI0JIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIUBUAYaIbHON pabOThI IPU PEeLICHUH
y4eOHBIX MaTeMAaTUYECKUX 3a/1a4;

IPUHUMATH €JIb COBMECTHOM JAEATEIbHOCTH, INIAHUPOBATh OPraHU3AlMI0 COBMECTHON paloTHI,
pacripenesiaiTe BUABI pabOT, JOrOBAapHBATLCSA, OOCYXKIaTh MPOLECC M pe3yibTaT paboOTHI,
0000111aTh MHEHUS HECKOILKUX JIOIEH;

y4acTBOBATh B IPyNIOBBIX (hopmax paboThl (00CYyKaeHHUS, 0OMEH MHEHUSIMH, MO3TOBbIE IITYPMbI
U JIpyTUE), BBINOJHATH CBOIO 4acTh PabOThl M KOOPAMHUPOBATH CBOU JACUCTBUS C APYTUMHU
YJICHAMHU KOMAaHJbl, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,

C(I)OpMy.]'II/IpOBaHHLIM yY4aCTHUKaMH B3aUMOJEUCTBHS.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA



Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH, AJTOPUTM pelleHHs 3ajaud (I ero 4acTh), BbIOMpPaTh
crnoco0 pemeHUs ¢ Y4€TOM MMEIOLIMXCS PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OPMAIIHH.
CaMOKOHTPOJIb, YMOLHOHAJIbHBIN HHTELICKT:

BJIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS TIpolecca M pe3yibTara peLIeHus
MaTeMaTHYeCKOM 3aauu;

IPEABUACTD TPYIHOCTH, KOTOPbIE MOI'YT BOZHUKHYTb IIPU PELICHUH 3a1a41, BHOCUTH KOPPEKTHUBBI
B JICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAWJICHHBIX OLIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATa AEATEILHOCTH IOCTABJIEHHON 1€/ U YCIOBUSIM, OOBSACHATh
OPUYUHBl  JOCTIDKEHHUS WJIM HEJOCTH)KCHUS [EIH, HaXOJWTh OMMOKY, JaBaTh OICHKY

IpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K KOHIY 06yquI/151 B 7 KJacce O6y‘l&IOH.IHfIC5I MMOJIy4uT CcCJeayromue IMnMpeaMETHBIC

pE3yJIbTaThI:

Pacnio3HaBaTh H3ydeHHbIE TreoMeTpudeckue (Urypbl, OINpPEAeNATh MX B3aHMMHOE
pacrioyio’keHue, n300paxaTb FeOMETpUUECKUE QUTYPBI, BBIMOIHATH YEPTEIKH MO YCIOBHIO 334a4H.
W3mepsaTh NMHEWHbIE U YITIOBBIE BEJIMYMHBI. PeliaTh 3ajaud Ha BBIYKUCICHHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jenatb rpyOyI0 OIIEHKY JMHEHWHBIX M YIJIOBBIX BEUYMH MPEIMETOB B pealbHOU KU3HH,
pa3sMepoB MPUPOTIHBIX 00BEKTOB. PazinnuaTh pasMepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETHYUHBI.

Ctpouth 4epTekH K reOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThcs TNpU3HAKAMU pPABEHCTBA TPEYTOJBHUKOB, MCIIONb30BaTh IPU3HAKU H
CBOMCTBAa paBHOOEIPEHHBIX TPEYTOJIHLHUKOB IIPU PEILICHNH 33/1a4.

HpOBO,Z[I/ITB JIOTUYCCKUEC PACCYKACHUSA C UCITOJB30BAHUEM I'COMCTPUICCKUX TCOPEM.



[Tonp30BaTbCcsi TpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJILHUKOB, CBOWCTBOM
MEJIMAaHbl, IPOBEIEHHOW K THUIIOTEHY3€ NPSIMOYTOJbHOIO TPEYrOJIbHUKA, B PEUICHUH
reOMETPUYECKUX 33a]1a4.

Ornpenenars MapauiebHOCTh MPSMBIX C MOMOIINBIO YIJIOB, KOTOPhIE 00pa3yeT ¢ HUMHU
cekymas. Onpenensarh NapauiebHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYTOM IIPSMOM.

Pematp 3a1aun Ha KiieT4aroit Oymare.

[IpoBOIUTh BBIYMCICHUS M HAXOIUTh YHWCIOBbIE M OYKBEHHBIC 3HAYCHHS YIJIOB B
FeOMETPUUYECKHUX 3aJ]a4ax C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJIOB, 00pa30BaHHBIX ITPH MIEPECCUCHHH JIBYX MAPAJUICITBHBIX MPSAMBIX CeKyIIeh. PemaTh
MPAKTUYECKHUE 33/1a4X HAa HAXOXKJICHHUE YTJIOB.

Brnagets moHsATHEM T€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEAesiaTh OUCCEKTPUCY yria
Y CEepEeIMHHBINA NEPIEHAUKYIISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK.

@opmMyNIHpPOBaTh ONPEICICHUS OKPYXHOCTH M Kpyra, XOpJbl U JHaMeTpa OKPY>KHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHSTH 3T CBOWCTBA ITPU PEUICHUH 3aa4.

Bragete moHsATHEM ONKMCAHHOW OKOJO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HaXOJIUTh €€
ueHTp. [lonp3oBaThecs GakTamMu 0 TOM, YTO OUCCEKTPUCHI YIJIOB TPEYTrOJIbHUKA MEPECEKA0TCs B
OAHOM TOYKE, U O TOM, YTO CEpPEAMHHBIC NEPHEHIUKYJSIPbl K CTOPOHAM TPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners 1moHATHEM ~KacaTenbHOM K  OKPYKHOCTH, IIOJIb30BaTbCid TEOPEMOU O
MIEPIECHINKYIAPHOCTH KacaTeIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHMUS.

[Tonp30BaTbCsl MPOCTEUIIMMH TE€OMETPUYECKMMU  HEPAaBEHCTBAMM, IIOHUMaTh HX
MPaKTHYECKUM CMBICII.

HpOBO,[[I/ITB OCHOBHBIC TCOMCTPHUYCCKHUC ITOCTPOCHUS C ITIOMOIIBIO MUPKYIIA U JIMHEWKH.

K KOHIY 06y‘-ICHI/ISI B 8 KkJjacce O6y‘l€lIOH.IPIfIC5I MNOJIy4uT CcCJacayromue IMmpeaAMCTHBIC

pE3yJIbTaThI:

Pacnio3naBaTe OCHOBHBIE BUbl YETBIPEXYIOJBHHUKOB, HUX DJIEMEHTHI, IOJIb30BAaThCA HX
CBOMCTBAaMH IIPU PEIICHUU T'€OMETPUYECKUX 3a1ay.
[TpuMeHsTh CBOMCTBA TOUKH ITEpECeUeHHs] MEIMaH TPEYroJibHUKa (LIEHTpa Macc) B peLIEHUN

3a1ad.



Brnaners nonsTHeM cpeqHel JMHUU TPEYrojJbHHMKA U TpaleluH, IPUMEHSTh UX CBOMCTBA
IIpU pPELICHHHM reomerpudeckux 3angad. [lomp3oBarbes Teopemon Pameca U TEOPEMOU O
MMPOMNMOPHUOHAIIBHBIX OTPE3KaX, IPUMCHATDH UX IJIS PCHICHUA MPAKTUYCCKUX 3aay.

[TpuMeHATH IPU3HAKY OO0 TPEYTOIbHUKOB B PEILIEHUH F€OMETPUUECKUX 3a/1au.

[Tonws3oBatbes Teopemoit [Ingaropa u1st perieHns reoMeTpUYecKUX U MPaKTHUECKUX 3a/1a4.
CtpouTth MaTeMaTHUECKYIO MOJEIb B IPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENIBHO JI€JaTh YePTEX U
HaxXoAuThb COOTBCTCTBYIOIUC AJIMHBI.

Bnanersp mHOHATHSAMM CHHYCa, KOCHHYyCa W TaHIMEHCA OCTPOro yria MpsSMOYTOJILHOTO
TpeyroyibHuKa. [10J1630BaTbCs STUMU NOHATUAMM U1 PELICHUS IPAKTUYECKHX 3a/1a4.

Beruncnare  (pasnuuHBIMH - crioco0amu)  TUIOMIAJL  TPEYTOJIbHMKA W IUIOMIAIH
MHOTOYTOJBHBIX  (GuUryp (MOJIB3YysSCh, TJA€ HEOOXOMUMO, KaIbKyIsITOpoM). [IpuMeHsTh
HOJIyYEHHbIE YMEHUS B IPAKTHUECKUX 3ajjayax.

Bnaners NOHATUSAMHM BIOMCAHHOTO M LEHTPAJIBHOIO yIJa, MCIOJB30BaThb TEOPEMBI O
BIIMCAHHBIX yTJIaX, yIiax MeXIy XopJaMu (CEKyIIUMU) U yIiie MeX/1y KacaTeabHOU U XOpA0i npu
peLIeHUH TeOMETPUYECKUX 3a/1a4.

Brnaners HMOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IMPUMEHITh CBOICTBAa OMMCAHHOTO
4eThIPEXYTOJbHUKA MIPU PEILICHUH 3a/1au.

HpI/IMGHﬂTB IMMOJIYYCHHBIC 3HAHHMA Ha IMPAKTHUKEC — CTPOUTH MATEMATUYCCKUC MOACIIN JIA
3a1a4 peaanoﬁ JKU3HH U NPOBOJUTH COOTBETCTBYIOIUC BBIYHUCICHUA C IPUMCHCHUCM HOI[O6I/I$I

U TPUTOHOMCTPUU (HOJ'IB3y}IC]':>, rac HCO6XOI[I/IMO, KaJ'ILKy.HfITOpOM).

K KOHITY 06yquI/151 B 9 KkJjacce O6y‘l&IOH.IHfIC5I MNOJIy4uT CcCJacaAyronme IMnmpeaMETHBIC

pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE PYHKIIUU OCTPBIX YIJIOB, HAXOIUTH C UX IIOMOIIBIO PA3INYHbIE
AIIEMEHTHI TMPSMOYTOJBHOTO TPEYTOJbHUKA («pPEIIeHHEe TNPSMOYTOJIBHBIX TPEYTOJIBHUKOBY).
HaxoauTts (¢ TOMOIIBIO KaIbKYJISATOPA) UTHHBI M YIJIbI ISl HETAOJINYHBIX 3HAUEHUH.

[Tonb30BaTbes (hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOKJIECTBOM
JUISL HAXOXKICHUS COOTHOLICHUN MEXIY TPUTOHOMETPUUECKUMU BEIUYMHAMMU.

Hcronb30BaTk TEOPEMBI CHHYCOB M KOCHHYCOB JUIS HaXOXACHUS Pa3IMYHBIX DJIEMEHTOB
TpPEeYrojbHUKa («pelIeHUuEe TPEYroJbHUKOBY»), MPUMEHITh MX MPU PEIIEHUH TeOMETPUYECKHX

3a1ad.



Brnaners nonsarusMu npeodpazoBaHus 000U, COOTBETCTBEHHBIX IEMEHTOB MOJOOHBIX
¢uryp. [lonp3oBaTbcs CBOMCTBaMU 10100 TPOU3BONIBHBIX (DUTYDP, YMETh BBIYUCIATH JJIHMHBI U
HAXOJUTh YTJIbI y MOA0OHBIX ¢Guryp. IlpumeHsTh cBOCTBAa MOJO0MS B MPAKTHUECKUX 3a]auax.
VYMeTh NpUBOAUTH NPUMEPHI OJOOHBIX (PUTYDP B OKpPY’KAIOLIEM MUpE.

[Tosp30BaTbCsA TeOpeMaMu O IPOM3BEIEHUHM OTPE3KOB XOpZ, O IPOU3BEIECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcsi BEKTOpaMM, MOHUMATh HUX T'€OMETPUYECKUH H (DU3MYECKHH CMBICIH,
IOPUMEHATh MX B PELICHUH TIeOMETPUYEcKUX M (u3ndeckux 3ajad. IIpumeHsTh ckanspHoe
IIPOU3BENICHUE BEKTOPOB AJI HAX0XKICHUS JJIMH U YIJIOB.

Ilonb30BaTbcsl METOAOM KOOpPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B pELICHUU
F€OMETPUYECKUX U ITPAKTHUYECKUX 3a/1a4.

Bnagers NMOHATHAMH NPaBUIBHOTO MHOTIOYTOJIBHHKA, JUIMHBI OKPY>KHOCTH, IUIMHBI YU
OKPYXKHOCTM M DPaJWaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acTem.
IIpuMeEHATH MOTy4YEHHBIE YMEHHS B IIPAKTUYECKUX 3aa4ax.

Haxomute ocu (MM LIEHTpBI) CUMMETpUM (PUTYp, NMPUMEHSATH JIBUKEHHS IUIOCKOCTU B
IIPOCTEHMIINX CITydasx.

[TpuMeHATH MOJIydYEeHHBbIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJAEIHU UL
3a[a4 peasbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 1010015

U TPUTOHOMETPUYECKUX (PYHKUUHN (TOIB3YSICh, II€ HEOOX0IUMO, KAJIbKYJISITOPOM).

TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC
Ne HaunmenoBanue KomnuectBo wacos DneKTpoHHbIE (IUPPOBHIL)
/i pa3liesioB U TEM Beerol|[KouTponbhbie|[Ipaktnueckue 00pa3oBaTeNbHbIE PECYPCHI
HpOTpaMMBI paboTHI paboTHI
1 |[IIpocreiimme 14 [[Pubmmorexa [IOK
reOMeTpHUUYECKUe https://m.edsoo.ru/7f415e2€]]

(burypsl 1 X CBOUCTBA.
N3mepenune
reOMETPHUICCKUX

BCINYNH



https://m.edsoo.ru/7f415e2e

No HaunmenoBanue KonnuecTBo acos DneKkTpoHHbIE (IU(PPOBHIE)
/i pas3zenoB U TeM Beero|[Koutpombasie|[IpaxTtiueckue o0pa3oBaTelbHbIC PECYPChI
HpOTpaMMBI paboTHI paboTHI
2 |[TpeyrombHUKH 22 1 [[bubmuorexa [JOK
https://m.edsoo.ru/7f415e2¢]]
3 |[lapannensHbie npsiMble, || 14 1 [[bubmuoTexa [JOK
CyMMa yTJIOB https://m.edsoo.ru/7f415e2e]]
TPEyTroJbHUKA
4 ||OKpY>KHOCTb U KpYT. 14 1 [[bubmurorexa LIOK
['eomeTprueckue https://m.edsoo.ru/7f415e2e]]
MOCTPOCHHS
5 |[[ToBTOpeHue, 4 1 [[bubnuoTexa [IOK
000011eH e 3HAHUHT https://m.edsoo.ru/7f415e2¢]]
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 [TPOTPAMME
8 KJIACC
Ne HaumenoBanue KonnuecTBo yacos DnexTpoHHBIE (IIUPPOBLIE)
/1 pa3zienoB u TeM Beero| Kontposnbhbie || TIpaktuueckue 00pazoBaTeNbHbIE PECYPCHI
IIpOrpaMMBl paboThI paboThI
1 ||YeTbpE€XyTrOIBLHUKHI 12 1 [[Pubmmoreka [IOK
https://m.edsoo.ru/7f417e18]]
2 |[Teopema ®aneca u 15 1 [[bubaunoreka [JOK
TeopeMa o https://m.edsoo.ru/7f417e18]]
MPOMOPIIMOHATIEHBIX
OTpe3Kax, MoJ00HbIe
TPEYTOJIBHUKH
3 |[[Lromasms. 14 1 [[bubimoTeka [IOK
Haxoxnenune https://m.edsoo.ru/7f417e18]]
IJIoIaae
TPEYTOJILHUKOB U



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

/o

Haumenosanue
pa3zesioB U TEM

IIPOrpamMMBl

KonnuecTtBO yacoB

Bcero

Konrposnbnsle || [IpakTnueckue

paboThI paboThl

DnekTpoHHbIC (IU(PPOBLIE)

o0Opa3oBaTeNbHbIE PECYPChI

MHOTOYTOJIbHBIX
¢buryp. [Tnomaan
noJ00HBIX Uryp

Teopema [Tudaropa u
Havaa

TPUTOHOMETPHUHU

10

[[bubmmoTexa [TOK
https://m.edsoo0.ru/7f417e18]]

YTIIBI B OKPY’KHOCTH.
Bnucanubie u
OIMMCaHHbBIE
YETBIPEXYTOJIbHUKHU.
KacarenpHbie K
okpyxkHocTu. Kacanue

OKpY>KHOCTEN

13

[[PubmmoTrexa [IOK
https://m.edsoo.ru/7f417e18]]

[ToBTOpEHHE,

00001IeHNE 3HAHUI

[[bubnuoTexa [IOK
https://m.edsoo.ru/7f417e18]]

Jl06aBUTB CTPOKY

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68

9 KJIACC

/1

HawnmenoBanue

KonmdaectBo gacoB

paslenoB 1 TeM

MIPOrpaMMbl

Bcero

KonTposnbHeie IIpakTrueckue

paboTHI paboThI

OnextpoHHbIe (TH(POBBIE)

00pazoBaTeNbHBIC PECYPCHI

Tpuronomerpus.
TeopeMbl KOCUHYCOB
U CUHYCOB. Pemenue

TPCYTOJIbHUKOB

16

1

[[bubmuotexa [JOK
https://m.edsoo.ru/7f41al2c]]



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c

No HaumenoBanue KonudectBo wacos DnekTpoHHbIE (IIU(PPOBEIE)
/i Pa3enoB U TeM Beero| KontponsHsie IIpakTHYecKHe 00pa3oBaTeNbHEIE PECYPCHI
TIpOrpaMMBbI paGoTHI paboTHI

2 |[IpeoOpa3oBanue 10 1 [[Bubaroreka [TOK
nogoous. https://m.edsoo.ru/7f41al2c]]
Mertpuueckue
COOTHOIIEHUS B
OKPY>KHOCTH

3 |[Bexropsi 12 1 [[bubmmoTexa [TOK

https://m.edsoo.ru/7f41al2c]]

4 || lexapTOBBI 9 1 [[bubmmoTeka [IOK
KOOpIMHATHI Ha https://m.edsoo.ru/7f41al2c]]
IIJIOCKOCTH

S  |[IpaBuibHBIC 8 [[bubnuoTexa [IOK
MHOTOYTOJIbHUKH. https://m.edsoo.ru/7f41al12c]]
JlnrHa OKpyKHOCTH
U IUIOIIAJb KpyTa.
Brruncienune
miomaaei

6 | /IBmwxeHus 6 [[bubmuoTexa [IOK
MIOCKOCTH https://m.edsoo.ru/7f41al2c]]

7 |[loBTOpEeHMeE, 7 2 [[bubmuoTexa [IOK
0000111€eHNE, https://m.edsoo.ru/7f41al2c]]
cUucTeMaTu3anus
3HAHUU

Jo06aBuUTH CTPOKY

OBUIEE KOJIMYECTBO| 68 6 0

YACOB I10

I[TPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

10 KJIACC

MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma y4eGHOro Kypca «I'eomerpus» 6a30BOro ypoBHs s 00yYarOLIUXCS
10 xmacca paspaborana Ha ocHOBe PemepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa CpexHero odmero odpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
HPEIbSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, U TPAAUIMH POCCUIICKOrO0 0Opa3oBaHUsL.
Peanuzanmss  nporpaMMbl  o0eclieyMBaeT — OBJIQJICHHE  KIIIOYCBBIMH  KOMIICTCHIHSMH,
COCTaBIISIOIIMMH OCHOBY JUISi CaMOPa3BHTHS W HENPEPHIBHOTO O00pa30BaHUs, IIEIOCTHOCTH
06H_[€Ky.]IBTypHOFO, JIMYHOCTHOT'O U MMO3HABATCJIIbHOI'O Pa3BUTHUA JIMYHOCTH O6y‘-IaIOH_[I/IXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Baxnocte y4eOHOro Kypca reoMETpHM Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHHs
00yCIIOBJIEHa NPAKTHYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
0o0y4eHHs TeOMETPUM B HANPABICHUU JIMYHOCTHOTO PA3BUTHUs 00ydarommxcs, GopMUpOBaHUS
(GYHKIIMOHATPHOW MAaTEeMaTHYeCKOH TPaMOTHOCTH, HM3Y4YEHHUS APYTrUX YYeOHBIX IUCIUILINH.
PazButne y oOydarommxcsi MPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FEOMETPUUECKUX a0CTPaKIUN, COOTHOIIEHUU PEaIbHOTO U HJCAbHOTO, XapaKTepe OTPakKeHUS
MaTeMaTUYeCKON HAayKOH SIBJICHUN U MPOILECCOB PEaTbHOIO0 MUPA, MECTE T€OMETPHUH B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAHHMS B HAYyYHOM IIO3HAHWM W B TIPAKTHKE
CHocOOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KadecTB
MBIIUICHHSI, HEOOXOUMBIX JJISl a1allTAllii B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBisieTcst OAHMM K3 0a30BBIX INPEIMETOB Ha YPOBHE CPEIHEro OO0IIero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYCHHs KaK JUCHUIUIMH €CTECTBEHHO-
Hay4HOUW HaIlpaBJIE€HHOCTH, TaK U TYMaHUTAapPHOM.

Jlorudeckoe MbllieHHe, (GopMUpyeMoe MpU H3yUYEeHUU OOYYAIOUIMMHUCS MOHSITHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKAECHUI B XOJ€ peIIeHUs
TEOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH pEIIeHUH 3a7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YAaCTHOCTH M3 Kypca
(hU3MKH.

YMeHune OpHeHTUPOBAThCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JaCTAX
NeSITeTHHOCTH YelloBeka. OpUeHTaIUs YelloBeKa BO BPEMEHH M MTPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COIHAILHOTO OBITHSI, (hopMa OTpaXKEHHsI OKPYKAIOIIETO MUPA, YCIOBHE YCIEITHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAMHSIET pa3HbIe BUJbI YUEOHON U TPYIOBOM JEATEIHHOCTH,
SBISICTCS OAHMM W3 TPOPECCHOHATBHO BaXXHBIX KAdeCTB, IIOATOMY aKTyalbHa 3a/ava
(bopMHpOBaHUs Y 00YJAIOIIIXCS TPOCTPAHCTBEHHOTO MBIIICHHS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJTOTOBKE K MPAKTUYECKOW NEATEIHHOCTH IO
MHOTUM HampaBlIeHUSIM.

Llens ocBOEHUS TpOoTrpaMMBbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecreueHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUS CUCTEMATHUYECKUX T'€OMETPUYECKUX 3HAHUU U
JeicTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIELTHOTO MPOI0JDKEHNs 00pa30BaHus Mo
CHENHUATBHOCTSM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOIB30BAaHUEM T€OMETPHH.



[Tporpamma 1o reomeTpun Ha 6a30BOM ypOBHE IpeIHa3HaueHa AJ1s 00yJaroImuxcs cpeiHei
IIKOJIBbI, HE WCHBITHIBABIINX 3HAYMTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOIO OOILIEro
obpazoBanus. Takum oOpas3om, oOyuaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOMTBH OOILIUE
MaTeMaTHYeCKUEe YMEHUs, CBSI3aHHbIe CO Celn(UKON TreOMETpUN U HEOOXOAUMBIE IS AKHU3HU B
COBpeMEHHOM obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOYKHOCTh U3YyUUTh T'€OMETpUI0 Ooiee
riyOOKO, eclii B JajbHEUIIEeM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX 3HAHUAX B
npodeCcCHOHATBLHOM 1eATETbHOCTH.

JlocTrkeHe el OCBOEHUS NPOrpaMMbl 00€CIIeYNBACTCS PELICHUEM COOTBETCTBYIOLIMX
3agau. IlpuoputeTHpiMu 3amauamMu ocBoeHHs Kypca «I'eomerpum» Ha 6azoBoM ypoBHe B 10
KJIACCE ABJIAIOTCA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHHM KaK YacTh MHPOBOH KyJIbTYpbl W

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupOBaHME MPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpPALICHUS Kak o
BaXHEHMIINX MaTeMaTUUYECKUX MOJEINSX, TO3BOJISIOUINX ONUCHIBAaTh U U3y4aTh pa3HbIE
ABJICHUS OKPY KAIOIIEro MUpa;

e (opMupoBaHME YMEHMs paclO3HaBaTb Ha 4YEpTEXax, MOAEISAX M B PEaJbHOM MHUpE
MHOTOTPaHHMKU U Tejla BPaLICHMUS,

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPaHCTBEHHBIX (pUryp;

e (QopmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IMOHSTUSAMHM O MHOTOIpDAaHHUKaX M
TeJlax BPALEHUs U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHWE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aiay; (OpPMHUpPOBAHUE yMEHUS
IIPOBOAMTH  HECJIOXHBIE  JOKA3aTEJIbHBIE  PAacCyXkJE€HHA B  XOI€  pPELICHUS
CTEPEOMETPUYECKHUX 3a/1a4 U 33]1a4 C IPAKTUUYECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH  oOydarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBanue (yHKIHOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TE€OMETPHH: yMEHHE
pacro3HaBaTh MPOSIBICHNUS FEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYalMsIX W NPU U3YyYECHUM JPYTUX Y4EOHBIX IPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMYyIMpOBaTh HX Ha S3bIKE
FeOMETpUM U  CO3[aBaTh TIE€OMETPHUYECKHE MOJIEIH, MPUMEHATh OCBOEHHBIN
FeOMETPUUECKUH ammapar JJis pellieHHus NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATh [TOJIyYEHHBIE PE3YJILTATHI.

OTnu4UTeNbHOM 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUHU B
Hayajie ero U3y4yeHus 3a/ay, pellaeMblX Ha YPOBHE UHTYUTHUBHOTO [TO3HAHUS, U ONPEIEIEHHBIM
o0pa3oM OpraHu3oBaHHas pabOoTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO WU
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIMPYET MPOTEKAaHHE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUIIEMY H3YUEHHIO IPEIMETA.

[Ipenmourenue OTHAETCS HAIJIAJHO-KOHCTPYKTHBHOMY METOAYy OOYy4YeHUs, TO €cTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
JesITeNIbHOCTH. Pa3BruTHE MPOCTPaHCTBEHHBIX MPEACTABICHUH Y yUallIUXCsl B Kypce CTepeOMETPUN
NPOBOJUTCS 3a CUET pelIeHMs 3ajady Ha CO3[JaHHe MPOCTPAHCTBEHHBIX O0Opa3oB M 3ajay Ha
ONEepUpPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3zamu. Co3gaHue obOpa3a MPOBOJIUTCS C OMOPOH Ha
HarJIsJHOCTh, a OTIEpUPOBAaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHUS OT HATJISITHOCTH, MBICIEHHOTO
W3MEHEHUS €ro UCXOJAHOTO COepKaHUsI.

OcHoBHBbIE cOfepKaTeNbHbIE TUHUY Kypca «I'eomerpun» B 10 kinacce: «MHOrorpaHHUKIY,
«lIpsiMbIE ¥ TJIOCKOCTH B IIPOCTPaHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUHN pacpeneseTcs



HE TOJIBKO TIO COJIEpKATEIHHBIM JIMHUSIM, HO H IO T0J]aM 00y4eHUs Ha YPOBHE CPEIHET0 00IIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'E€OMETPUYECKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHWS BKJIFOUAJIUCH B OGH.[}IIO CUCTCMY I'COMCTPUUCCKHX HpCI[CTaBJ'IeHI/If/'I 06yan0mec;1,
pactupsisi 1 yriayousis e€, 00pasyst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuu B 10 Ki1acce oTBOAUTCS 2 yaca B HEZIEIIO, BCEro 68 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKkcHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnoiokeHue NpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, NapaJlIebHbIE U
cKpelmuBawIuecss npsamsle. llapannenbHOCTh MNPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
NapaJuleibHblE NIPSIMBbIE B IIPOCTPAHCTBE; IAPALICIBHOCTh TPEX MPAMBIX; MNApaUICIBHOCTh
NpsIMOM M TJIOCKOCTH. YTJbI C COHAINPABICHHBIMH CTOPOHAMH;, YTOJI MEXKIY MPSMBIMH B
npoctpancTBe.  [lapamienbHOCTh  IUIOCKOCTEH:  MapajuieNbHble  IUIOCKOCTH;  CBOMCTBa
napaJjuleNbHBIX TIockocTe. [IpocTeiimume mpocTpaHncTBEHHbBIE (PUTYpPHI HA MIIOCKOCTHU: TETPAdP,
Ky0, napaJjujiesienumnen; NoCTpOeHHE CEYCHUH.

[lepneHAUKYIIPHOCTE TPSAMONM M IJIOCKOCTH:  TMEPIEHIUKYJSIPHBIE TpsSMbIE B
MPOCTPAHCTBE, TMpPSMbIE NapajluIeibHble M MNEPHEHAUKYJSAPHbIE K TUIOCKOCTH, MpPU3HAK
NEePHEHANKYISIPHOCTU MPSAMOM U INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHANKYISIPHON MIIOCKOCTH.
VYrisl B IpOCTPaHCTBE: YIoJl MEKY IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBINA YIOJl, TMHEHHBIN yro
JIBYI'paHHOro yria. IleprneHauKysssp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKHM JIO IIIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 TJIOCKOCTH, MPOEKIUs (PUryphl Ha IIIOCKOCTh. [leprenauKynsapHOCTh
IJIOCKOCTEM: MpU3HAK MNEpPHEeHAUKYISIPHOCTH JABYX Iulockocteil. Teopema o  Tpéx
NepHeHANKYISIpaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOTrpaHHWKA, OCHOBHBIE DJJIEMEHTHI MHOTOTPAaHHUKA, BBITYKIbIE |
HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTrorpanHuka. [Ipusma: N-yroiapHas npu3mMa; rpaHu
¥ OCHOBAHHUS MPU3MBI; MPsMasi U HAaKJIOHHAsI IPU3MbI; OOKOBAs U IMOJIHASI IOBEPXHOCTH MIPU3MBIL.
[Tapannenenunen, nNpsAMOYroJIbHBIN NapajuieNenune] U ero coicTBa. [lupamuaa: N-yromapHas
nupamMuJa, TPaHU W OCHOBAaHHWE NHUPaMHUIBI, OOKOBas W TIIOJHAS TOBEPXHOCTh MHUPaMUJIBI;
npaBUjbHAasl W YCEU€HHas MUpaMuja. OJIEMEHThl Mpu3Mbl M nupaMujbl. [IpaBuiibHbIE
MHOTOTPAHHUKHU: TOHSITHE MPaBUIBHOTO MHOTOIPAHHUKA; MpPaBWIbHAS MpU3Ma U MpaBUIIbHAs
npaMuIa; MPaBIWIbHAS TPEYTOJIbHAS MMPaMUJIa M IPAaBUIILHBIN TeTpadap; Kyo. [Ipeacrasnenue o
MPaBUIILHBIX MHOTOTPAHHUKAX: OKTAdIP, NOACKadAp U uKocadap. CedeHus: IpU3Mbl U TAPaAMUJIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIeMEHThl CAMMETPHUH B TUpamMuax, napauieiaenuneaax, NpaBUuibHbIX MHOIOTPAaHHUKAX.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans GoxoBoi
MOBEPXHOCTH M TIOJIHOM MTOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAIb OCHOBaHHH, TeopeMa 0 O0OKOBOM



MOBEPXHOCTU TpsiIMOM Tipu3Mbl. [1momane 6G0KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABMIIBHON
MUPAMHUIBI, TEOPEMA O TUIOIIAIN Yceu€HHOU mupamuabl. [Torsatre 06 00péme. OOBEM mupaMupl,
MIPU3MBL.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHONIICHHWS MEXIY IUIOMIAIASIMU MOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

INIVTIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JlnyHOCTHBIE pPE3yNbTaThl OCBOCHUS MporpamMMbl yuyeOHOro mpeamera «Maremarukay
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMHM OOyYaromierocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHHUI, MpOIEeayp TpaxkIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSMHU U Ha3HAYCHUCM.

IlaTpuoTHyeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPaKJaHCKON HACHTUYHOCTH, YBAKESHHS K MPOIILJIOMY U
HACTOSIIIIEMY POCCUICKON MAaT€MATUKHU, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSIM POCCUICKUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTYDKCHUN HAyKW U JIEATEITbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMUMBOTO OYIyIIEro.

IcTeTHYECKOE BOCIUTAHHE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas JCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHHH, pacCy>KJIeHUW; BOCIPUUMYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

Pdusnveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUS TPUMEHATH MaTeMaTHYeCKHWe 3HaHUsA B HHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUE, cOATAaHCHPOBAHHBIA PEKUM 3aHSATUN M OTABIXA, peryispHas (Qu3udeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHTEIHHON
JIeITEIbHOCTEIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM I[EHHOCTU TPYIONIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBEHON AESITeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON M €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
KU3HCHHBIC IUIaHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO U
camM000pazoBaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIPaBICHHOCTH.

IKO0JI0THYECKOE BOCIIUTAHHE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIBTYphl, TMOHUMAHWEM BIUSHUS COIUATBHO-
SKOHOMHUYECKUX TMPOIIECCOB HA COCTOSHHE MPUPOJHOW M COLMAIBHON CpeIbl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJieM; OpUEeHTalled Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHMsl 3a7iad B 00JIaCTU OKPY’KalOUIe cpelpl, IIIaHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IOCIEACTBUMN JUIsl OKPYKAIOIEH CPEIbI.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJIOBEUECKON JIEATEIbHOCTH, 3TAIOB €€ pa3sBUTUA U 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUY;
OBJIQJICHUEM SI3IKOM MAaTEMAaTUKHU U MATEMaTHYECKOM KyJIbTYy PO KaK CpPeJICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh IPOEKTHYIO U UCCIIEA0BATENBCKYIO JESITEIIbHOCTh MHAUBUTYAIBHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe pe3yIbTaThl OCBOSHHUS MTPOrPaMMBbI Y9eOHOTO TipeameTa « MaTemMaTukay
XapaKTepU3yIOTCSl ~ OBIAJICHUEM  YHUBEPCAIBHBIMH  HO3HABAMENbHbIMU  OeliCBUIMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMY, — YHUBEPCANbHLIMU — pecyIsmUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHarwWuxcs (0c8oeHue Memooo8 NO3HAHUSA OKPYHCAIowe20 Mupd,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMPEICICHUS MOHSITUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHAN3a;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPa3OBHIBATH CYXACHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpEAiaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIb30BAaHMEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® MPOBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKIACHHUM (TIPSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBO/IBI;

e BBIOMpaTh Ccroco0 perieHus y4eOHOHM 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJIee TOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarejbCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICAOBATEIIbCKUH  MHCTPYMEHT  TO3HAHWS,
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE W JIlaHHOE, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIeJ0BaHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;



caMOCTOATEeNIbHO  (opMynupoBaTh 0000IIEHHST ©  BBIBOJBI IO  pe3yJbTaTaM
NPOBENEHHOTO HAOIIOJICHHS, UCCIICAOBAHMS, OICHUBATH JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €r'o pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ unopmanmeii:

BBISBJIATH Ae(pUIUTHI MHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX ISl OTBETAa Ha BOIPOC U
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh HMHPOpPMAIMIO M3 HCTOYHUKOB PpA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
[IPE/ICTABIICHHUS;

CTPYKTYpHUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasM4YHbIX (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OCUCMEUsl, 00eCneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YUAIOWUXCAL.
Oo0menue:

BOCHPUHHUMATh U (POPMYIHPOBATH CYXJCHHS B COOTBETCTBHHU C YCIOBHSIMHU H ICTSIMU
OOILEHHS; $ICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
IMUCbMCHHBIX TCKCTAX, AaBAaTh MMOACHCHHA 110 X0y pCHICHUSA 3aaa4, KOMMCHTUPOBATDb
IIOJIyYEHHBIN pe3yJsIbTarT;

B X0/1¢ 00CYKJICHHUS 337aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBbI, TPOOIIEMBI,
pemaeMoﬁ 3ala4u, BbICKA3bIBATh NACHU, HALICJIICHHBIC HA IOUCK PCUHICHUA,; COINOCTABJIATH
CBOMU CYXJIEHUS C CYKICHUSIMHU APYTUX YUYACTHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3Inune
U CXOJICTBO TO3UIMI; B KOPPEKTHOH (opme (opMynupoBaTh pa3HOIJAcHs, CBOU
BO3PAXKCHHUS;

MNPEACTABIATE PE3YJIbTATHI PCIICHUA 3aJa4r, SKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOATECIIBHO BI)I6I/IpaTI) q)OpMaT BBICTYIIJICHHUA C y‘-IéTOM 3aaa4 MpE3CHTauuu U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHnuecTBo:

MOHUMATh M UCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHON U WHANBUAYAIbHON pabOThI pU
pelIeHnr Y4eOHbIX 3a]a4; MPUHUMATh 11eJh COBMECTHOU AESITeNbHOCTH, MIIAHUPOBAThH
OpraHM3aII0 COBMECTHOW paboThl, pachpelneisTh BUIbl pabOT, JOTOBapUBATHCA,
00CcyX)aaTh MPOIECC U PE3yJIbTaT padOoThl; 00001IaTh MHEHHUST HECKOIBKUX JIFOCH;
y4acTBOBATh B TPYNIOBBIX opMax padboThl (00Cy aeHMS, 0OMEH MHEHUN, «MO3TOBBIC
IITYPMBD» U UHBIE); BBITOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPYTMMH YJe€HAMH KOMAaHJIbl; OIICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIUN MPOIYKT
M0 KpUTepHsiM, CHOPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUS.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33J]auH, BEIOUPATh CIIOCO0 PEeIIeHUs ¢ yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apr'yMEHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX [POLIECCOB, WX pe3ylbTaToOB; BJaJeTh CcrocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYJIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHHUS pPe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OnepupoBaTh MOHATUAMH: TOUKA, IPAMas, JIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3aj1ad4.

OnepupoBaTh MOHATHSMHU: MAPAUIEIBHOCTh U MEPHEHIAUKYJSPHOCTh HPSIMBIX U
IIJIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacloOJI0KEHNUE PSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb NOHATUSMU: JBYIPAaHHBIM Yroj, TIpaHd JBYTpaHHOrO yria, pedpo
JIBYTPAaHHOTO YIJIa; JIMHEHHBIN yroy ABYIpaHHOI'O yIiia; rpaJyCHas Mepa JBYTPaHHOTO yIia.

OnepupoBaTh MOHATHUSAMHU: MHOIOIPaHHHMK, BBIMYKJIbI M HEBBITYKJIbII MHOTOIPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, IPAaBUJIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUBl MHOTOTPAaHHUKOB (MMpamMuja; MpU3Ma, MPSMOYTOJIbHBIN
napajenenunen, kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS Ui KiaccH(UKaLuu
(BBIMTYKJIbIE M HEBBIMYKJbIE MHOTOTPAaHHUKH; TPAaBUJIbHbIE MHOTOIPAHHUKH; NpSIMblE H
HAKJIOHHBIE IPU3MBI, TapajlIeIeUIE/bl).

OnepupoBaTh NOHATUAMU: CEKYIAs IUIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIBI IOCTPOCHUS CEUCHHM, UCTIONb3YSl METO/I CJIEIIOB.

Crtpouth cedyeHuss MHOTOTPAaHHUKOB METOJIOM CJIE€JIOB, BBIIOJHAThH (BBIHOCHBIE) IIOCKHE
YepTEeXH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y.

Pemiate 3a1aun Ha HAXOX/IEHUE FEOMETPUUECKUX BEJMUUH 110 00pa3lam WiH alropuT™Mam,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMATHUECKHUX
3a/la4 Ha BBIUYMCJIICHHE PACCTOSHUN MEX]y IBYMS TOYKAMHU, OT TOYKH JO MPSIMOU, OT TOUKU O
MJIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS MPSIMBIMHU.

Pemrate 3a1aun Ha HAXOXKAEHUE T€OMETPUUYECKUX BEJTMYMH O 00pasliaM WU aJropuTMaM,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABlI NPU PEIIEHUU CTaHAAPTHBIX MATEMATHUECKUX
3aJa4 Ha BBIYMCIIEHUE YTJOB MEXIY CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXIy NpsIMOH U
IJIOCKOCTBIO, MEXKTY MJIOCKOCTSIMH, IBYIPaHHBIX YTJIOB.

Boruncnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpU3Ma, MUpaMuia) ¢
npUMeHeHHEM (pOpMYJI; BBIYUCIISATH COOTHOIIEHHS MEKIY IUIOLIA/IIMHU ITOBEPXHOCTEH, 00bEMaMH
MOI00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MNOHATUSIMU: CHUMMETpPUS B IPOCTPAHCTBE; IIEHTP, OChb U IJIOCKOCTh
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.

N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTaBIECHHYIO Ha YepTekaxX U pUCYHKaX.



[lpuMeHsATh TeoMeTpUYecKHe (akThl JJIsl PEUICHUS CTEPEOMETPUYECKUX 3ajad,
nmpeamnojgararomux HECKOJIbKO IMaroB pCIICHHA, C€CJIN YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINE MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1a.

[IpuBoauTe mHpuUMEpBl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE M KHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYeHHbIC 3HAHHMS Ha MPAKTHUKE: aHAIW3UPOBATh PEalbHbIC CUTYallMd U
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYECKH
chOopMyIMPOBaHHOM MPOOIEMbI, MOICIUPOBATh pPEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIOJIb30BAHUEM TCOMETPUYCCKUX TOHSATHH U TEOPEM,
ammapara anreOpbl; pemath MPaKTHYECKUE 3a/1a9H, CBA3aHHbBIC C HAXOKICHUEM FeOMETPUIECKUX
BEJTUYHH.

TEMATHYECKOE INTAHUPOBAHMUE

KosmuecTBo yacoB JJIeKTPOHHbIE
(ungposBbie)
o0pa3oBaTe/ibH
ble pecypchl

Ne  HammenoBaHmue
n/ pa3jejioB U TeM Bcer  KoHTpOJbH IIpakTHyeck
n NPOrpaMMmsl 0 bie padoThI ue padoTbl

Bsenenue B
CTEPEOMETPHUIO

10

[IpsimMble 1
MJIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX U
MJIOCKOCTEM

12 1

[TepnenaukynspHOC
3 Th TIPSIMBIX U 12
IIJIOCKOCTEMN

Yriel MexIy
4 PSIMBIMU U 10 1
IUIOCKOCTSIMH

5 MHororpaHHuKu 11 1

O0BEMBI
MHOTOTPaHHUKOB

IToBTOpeHue:
7 CeUcHU, 4 1
pPacCTOSHUS U YTJIBI

OBIIEE KOJIMYECTBO
YACOB I10 68 5 0
I[TPOTPAMME
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