[Tpunoxenue 2.1.9

PABOYAS ITPOTPAMMA
yueOHoro kypca «I'eomerpus»
(yri1y0JieHHbI YPOBEHb)

Ju1st oOyyarommxcst 5-6 Kj1accoB

Tomck 2023



HHOACHUTEJBbHAA 3AIIUCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeloB IIKOJIbHOM MAaTEeMaTUKH, UMEIOIIUNA CBOEH LIEJbIO
o0ecrneuynTh HU3y4eHUE CBOMCTB M pa3MepoB (UIyp, MX OTHOLIEHMH M B3aUMHOE PACIOJIOXKEHHUE,
ONMpPAETCsl Ha JIOTMYECKY0, JOKa3aTelIbHYIO0 JHMHHUIO. LIeHHOCTh M3ydeHHUs reoOMETpUH Ha YPOBHE
OCHOBHOTO 00mero oOpa3oBaHUSI 3aKIIOYAeTCs B TOM, 4YTO OOYYalOMIMWCA YYHUTCS TNPOBOAUTH
JIOKa3aTelbHbIE PACCYKJCHHS, CTPOUTH JIOTHUECKHUE YMO3AKIIOYCHHS, JOKA3bIBaTb HWCTUHHBIC
YTBEPXKJICHUSI U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKAECHUS «OT IPOTHUBHOIOM,
OTJIMYaTh CBOMCTBA OT IPHU3HAKOB, (QOpMyIHpOBaTh OOpaTHble yTBepxkAeHUsA. Ocolboe 3HaueHue
JI0Ka3aTeIbHas JIMHUS UMEET [T yIITyOJEHHOTO H3yYeHHUS MaTEeMaTHKH.

Llenbio U3yueHHsI TEOMETPHUH SIBIISICTCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA MPH PEUICHUU Kak
MaTeMaTHYeCKUX, TaK U MPAKTHMUYECKUX 3a/lad, BCTPEUAIOLIMXCS B peanbHOM ku3HU. OOyuaromuiics
JIOJDKEH HAYUUTHCS ONPEIeNsiTh FTeOMETPUUECKYIO (PUTYpPY, OIMCHIBATH CIIOBAMH YEPTEXK MIH PUCYHOK,
HAWTH IJIOMIAIh 3€MEJIBHOTO YYaCTKa, PACCUUTHIBATH HEOOXOAUMYIO JUTMHY ONTOBOJIOKOHHOTO KaOems
Wi TpedyeMble pa3Mepsl rapaka JJisi aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpPAsi, BEIUMCIUTEIbHAS
JMHUA B U3yuyeHuH reomerpui. [1pu pemennn 3aaay npakTHUECKOro XxapakTepa 00y4aroImuics: yauTcs
CTPOUTh MaTeMaTHUYECKUE MOJICNIM PEANbHbIX J>KU3HEHHBIX CUTYalMi, MPOBOAMTH BBIYMCICHHUS U
OLICHUBATh aJICKBATHOCTh MOJYYECHHOTO pe3yJIbTaTa.

Oco0OeHHOCTh Y4eOHOTrO Kypca YriayOJEHHOTO H3Y4YeHHS TC€OMETPHH COCTOMT B TOM, YTO
oOyyaroluyecs: He IPOCTO 3HAKOMSTCS € ONpPe/eIEHHBIMU MOHATUSAMHU, 3 YBEPEHHO OBJIAJCBAIOT UMHU.
Cy1ecTByronye TeMbl HpOrpaMMbl 0a30BOro Kypca T€OMETpUM M3ydaloTcs Ha Oojee TiyOOKoM
YpOBHE, a 00ydaronmecs: MpruoOPETAI0T YMEHHUSI, TOMOTAIONINE UM YBEPEHHO MTPUMEHSITh CBOU 3HAHUS
HE TOJBKO B MaTeMaTHKe, HO M B CMEXHBIX TpeAMeTax, Mpexzae Bcero (pusmke m nHpOpMaATHKE, a
TaKXe MOJIb30BaThCs MOTYYSHHBIMU 3HAaHUSAMU MIPU PELICHUN MPAKTUYECKUX 3a]1ay.

CornacHo yweOHOMy IUTaHy B 7-9 Kkijaccax wu3ydaercs YriayOn€HHBIM ydeOHBIH Kypc
«['eomeTpusi», KOTOpBIH BKIIOYAaeT CIEAYIONIME OCHOBHBIE pasnensl cojaepkanus: «Hagama
reoMeTpumn», «TpeyronsHuKn», «OKpyKHOCTBY, «UeTbpéxyrompHukn», «llogoduey», «ImeMeHTHI
Tpuronomerpun», «llmomanuy, a Ttakke «Merox koopauHat», «Bekrope», «IIpeoOpa3oBanus
IUIOCKOCTH.

Ha nsyuenune yuebnoro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Heflen0), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B Heenio).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

HayaJjia reomerpuu

Hctopus BO3HUMKHOBEHHS W pa3BUTHUS TreomeTpuu. HadaibHble NOHATHUS TeoMeTpuu. Toduka,
npsimasi, OTpe3oK, j1yd. [lonsTe 06 akcruoMe, TeopeMe, 10Ka3aTeNbCTBE, ONPEACTICHHUM.

B3anMHOe pacrionokeHue Touek Ha npsimoil. M3mepeHue JUIMHBI OTpEe3Ka, pacCTOSTHUE MEXIY
TOYKaMHU.

[TonynnockocTe U yros. Buael yrinos. 3mepeHue BeIMYUH yriioB. BepTUKanbHbIE U CMEKHBIE
yribl. [lapannensHsle U IEpIeHANKYIIPHBIE IIpsMbIe. PaccTosiHue OT TOYKM A0 npsMoi. buccekrpuca
yria.

Jlomanas. Bunpel nomanbix. [[nuHa nomanoil. MHuoroyronsHukd. [lepuMerp MHOTrOyrosjabHUKA.
[ToHsiTHE O BBITYKIIBIX M HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[TepBudHBIC IPEACTABICHUS O PABEHCTBE (PUTYP, MX PACIIONOKCHUH, CHMMETPHUH.

[Ipocreiimue noctpoenus. UHCTpyMEHTHI 151 UBMEPEHUN U TOCTPOCHUH.

TpeyroibHuKu

Bunabl TpeyroabHUKOB: OCTPOYTOJIBHBIC, MPSIMOYTOJIBHBIC, TYIMOYTOJIBHBIC, PaBHOOCAPEHHBIC,
paBHOCTOpOHHUE. MeauaHa, OMcceKTprca U BbICOTa TPEYTOJIbHUKA.

PaBencTBO TpeyronbHukoB. IlepBblii W BTOpOMl MNpU3HAKU PABEHCTBA TPEYTOJIbHUKOB.
PaBHOOEIpeHHBIE TPEYTONBHUKU M UX CBOMCTBA. [Ipu3Hak paBHOOEAPEHHOTO TpeyroibHUKA. TpeTuit
MPU3HAK PABEHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHHS MEXIy CTOpOHAaMH M yriamMH TpeyrojbHuUKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHcTBO 0 InMHE IOMaHOM.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBA OCEBOW cumMmeTpuu. [Ipumepbl cUMMETpUU B
OKPY’KaIOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJI0OB MHOTOYTOJIbHUKA

[TapannenbHOCTh TMpPSAMBIX, HCTOPUYECKHE CBEACHUA O MocTysare EBkauga u o poi
JloGaueBckOoro B OTKPBITHH HEEBKJIMJO0BOW reoMerpur. CBOWCTBA M TNPU3HAKH TMapayJIeNbHBIX
npsMbeix. CymMa yriioB TpeyrojbHuKa. BHemHue yriael TpeyrojgbHuka. CymMma BHYTPEHHUX YTJIOB
MHOT'OYTOJIbHUKA ¥ CYMMa BHEIIHUX YTJIOB BBIMTYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMOyroJibHBbIEC TPEYT0JIbHUKHU

IIpr3Haku paBeHCTBAa MNPSIMOYTOJBHBIX TPEYroJbHUKOB. llepneHaukynssp W HaKJIOHHAs.
CBOICTBO Me€MaHbl MPSAMOYTOJIBHOTO TPEYTOJIbHHKA, MTPOBEAEHHONW K THIOTEHY3€. [IpsmMoyronapHbIit
TPEyTroJIbHUK ¢ yriioM B 30°.

Okpy:KHOCTH

[ToHsATHA OKPY>KHOCTH MU Kpyra. DJIEMEHThl OKPYKHOCTH M Kpyra: LEHTp, paauyc, AUAMETP,
XOpJa, UX CBOMCTBA. B3anmmHOe pacnoiioKeHue OKpYKHOCTH M mpsimol. KacarenbHas m cexymias K
OKpyx)HOCTU. OKpYyKHOCTh, BIMcaHHasi B yroj. [Ipocrelinine mocTpoeHUsi ¢ MOMONIIBIO LUPKYJIS U
JIMHEUKH.

I'eomeTpuuyeckune MecTa TOYEK

[lonsiTHE O TEOMETPUYECKOM MecTe To4deK. [IpuMepbl reoMeTpUuYecKMX MeECT TOYEeK Ha
IJIOCKOCTH. bHccekTpuca yriia U cepeAMHHBIN NEPHIEHANKYIISIP K OTPE3KY KaK Fr€OMETPUYECKUE MECTa
touek. OnucaHHasi OKPYKHOCTbh TPEYroJIbHHKA, €€ IEeHTp. MeTo/l reOMEeTPUYECKUX MECT TOYEK MpHU
PELIEHUN TEOMETPUUECKHX 3aa4.

IHocTpoennsi ¢ NOMOIIbIO HUPKYJISA U JIUHEHKH



Ucropuueckue cBenennss. OOOCHOBaHUS TPOCTEHIIMX IMOCTPOSHUM, OTambl 3a7a4d  Ha
IIOCTPOEHUs, PEIICHME 3aa4 Ha IIOCTPOECHUE LUPKYJIEM U JIMHEUKOM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«TEOMETPHUSI» HA  VYIJYBJIEHHOM VYPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Pe3yJbTAThl OCBOCHHS IIPOrPAMMBI [10 MATEMATUKE XapaKTEPU3YIOTCS B YACTHU:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

MIPOSIBJICHUEM HWHTEpeca K MPOILIOMY M HACTOAIIEMY POCCHUMCKON MaTEeMaTHUKH, IIEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSM POCCUUCKUX MATEMATUKOB M POCCUHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K
UCTIOJTb30BAaHUIO ATHX JOCTHKCHHI B IPYTUX HAYKaxX M MPUKIAIHBIX chepax;

2) rpaskIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBINMOJHEHUIO OO0S3aHHOCTEH TpakJIaHWHA MW peald3alldd  ero Ipas,
MPEJICTABIICHHEM O MAaTEMaTHYCCKHMX OCHOBAaX (YHKIIMOHWPOBAHUS PA3IHYHBIX CTPYKTYp, SBICHHIA,
IpOIEeyp TPpaXkJAaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO
STUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHI HAayKH, OCO3HAHHEM
BaXHOCTU MOPAJIIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TPy/10BOI0 BOCIIUTAHMS:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHUH MPaKTUYECKUX 3a7a4 MaTeMaTU4eCKOu
HaIlPaBJICHHOCTH, OCO3HAaHUEM BAXXKHOCTH MaTEMaTHYECKOTO OOpa3oBaHMsI Ha MPOTSKEHUU BCEH
JKU3HU JUIA YCHEIIHOW MpoQecCHOHANbHON AEATeTbHOCTH W PAa3BUTHEM HEOOXOAUMBIX YMEHHH,
OCO3HAaHHBIM BBHIOOPOM W TOCTPOCHHEM WHIWBUIYyAIBHOW TPACKTOPHUU OOpa30BaHUS M KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

CIIOCOOHOCTBIO K AMOIMOHATILHOMY M 3CTETUYECKOMY BOCIIPUSTHIO MAaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, PeIIeHUu, pacCy>KICHNUN, YMEHUIO BUIETh MaTEMAaTUUE€CKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTE HAYYHOI'O NMO3HAHUSA:

OpUEHTaIlel B JAEATeTbHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4dHBIX THpPEJCTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YENOBEKa, TMPHUPOABI M  OOIIecTBa, MOHUMaHUEM
MaTeMaTU4YeCKOW HAyKH Kak c(hepbl YeIOBEUECKON NesATEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYUMOCTH
JUISL pa3BUTHS [UBWJIM3AIMHY, OBJIAJICHUEM SI3BIKOM MAaTeMAaTHKU W MaTEMaTUYECKOW KYJIbTYypOH Kak
CPEICTBOM IMO3HAHUSI MUPA, OBIAJCHUEM HABBIKAMH HCCIIEIOBATEIBCKON AESTENbHOCTH;

6) ¢pusuyeckoro BocnuTaHus, GopMHPOBAHMS KYJIbTYPbI 310POBbS M 3MOLMOHAJBLHOIO
O/1aronosy4us:

TOTOBHOCTBIO TPHUMEHSATh MaTeMaTUYeCKHE 3HAaHWS B WHTEpPECax CBOETO 3/I0POBbs, BEIACHUS
3I0pOBOTO OOpa3a >XH3HU (3A0POBOE NHUTAHHWE, COATAHCUPOBAHHBIM PpEXUM 3aHATHH M OTIbIXA,
perynspHasi Gpu3nuecKas akTUBHOCTS), C(HOPMHPOBAHHOCTHIO HAaBbIKA PeIIeKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OMMOKY U TAKOTO e MpaBa JAPyroro 4YeIOBeKa;

7) IKOJIOrM4eCcKOr0 BOCIIMTAHMS:

OpUEHTaIle Ha TpPUMEHEHHWE MaTeMaTHYeCKHMX 3HAaHWW A pelleHusl 3aJad B 00JIacTH
COXPAHHOCTH OKPY>Kalollel cpe/ibl, INIAHUPOBAHUS IOCTYIKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUI
JUTSL OKPYKAroIIeH Cpejibl, OCO3HAHUEM TII00aTbHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM U MyTeH ux
petieHus;

8) amanTanum K U3MEHSIIOIIMMCH YCJIOBUSAM COLUAIBHOI U MPUPOIHOI Cpebl:



TFOTOBHOCTBIO K JECHCTBUSAM B YCJIOBHUSX HEOINPEACIEHHOCTH, NOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pPEe3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YUCJIE YMEHUE YUUTHCA Y APYTHUX JIFOJIEH,
pHOOpPETaTh B COBMECTHOU JISATEIBHOCTH HOBBIC 3HAHMSI, HABBIKYA M KOMITIETEHIIUU U3 OIBITA IPYTHX;

HEO00X0UMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUH, (HOPMYIHPOBATh UACH, OHATHUS, TUIIOTE3bI
00 00BEKTax W SIBICHUAX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATh JNEPUIUTHI COOCTBEHHBIX
3HAHUUM U KOMIIETEHTHOCTEN, IIJIAHUPOBATH CBOE Pa3BUTUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BbI30B, TpPEOYIOIIMIA KOHTPMEpP, KOPPEKTUPOBaTh MPUHUMAEMble pEIIeHUs U  JICUCTBUA,
(dbopMyIIMpOBaTh U OLIEHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATHI

B pesynprare oOcBoeHusi mporpaMmbl IO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO 0OIIEro
oOpa3oBanusi y oOywaromierocst OyayT chopMmupoBaHBl MeTampeAMeTHbIe Pe3yJibTaThl,
XapaKTEPU3YIOLINECS OBJIaJICHUEM YHHUBEPCAIbHBIMU MM03HABATCIILHBIMU JIEHCTBUSIMU,
YHUBEPCAIbHBIMM  KOMMYHUKATHUBHBIMM  JIEMCTBUSIMA U YHUBEPCAJIbHBIMU  PETYJISITUBHBIMHU
NEeNCTBUSIMHU.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS

Ba3oBble Jioruyeckue eiicTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMAaTHUECKUX OOBEKTOB, MOHATHUH,
OTHONICHWA MEXJy TOHATHSIMH, (HOPMYJIHPOBATh OMNPEICICHHUS IOHSATHH, YCTaHABJIMBAThH
CYIIECTBEHHBIA TPHU3HAK KJIAcCU(UKAIMKA, OCHOBAHUS JUIsI OOOOIICHWS W CpPaBHEHUsS, KPUTCPUU
MPOBOAMMOTIO aHAIIN34,

BOCIIPUHUMATh, (OPMYIUPOBaTH W MNPEOOpPa3OBBIBATH CYXKACHUS: YTBEpAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U O0IITUE, YCIIOBHBIC,

BBISBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U ¥ TIPOTUBOPEYHsI B (haKTax, TaHHBIX,
HAOMIOJIEHUSAX U YTBEPXKACHUAX, TMpEeAsaraTb KPUTEPUU I BBISIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX ¥ HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKITIOYCHUH 110 aHAJIOTHH;

pa3duparh 10Ka3aTeabCTBA MATEeMATHMUYECKUX YTBEPKACHHHA (MpsSMble U OT TPOTHUBHOTO),
MPOBOJMTH CAMOCTOSITENILHO JJOKA3aTEIbCTBA MAaTEeMAaTHYECKUX (DaKTOB, BHICTPAUBATh apTyMEHTAIUIO,
NPUBOJUTH TPUMEPHl W KOHTPIPUMEPHI, TMPUMEHATH METOJI MaTEeMaTHYECKOH WHIYKIIHH,
000CHOBBIBATH COOCTBEHHBIC PACCYKJICHUS;

BBIOUpaTh Ccrmoco0 pelmieHuss y4eOHOW 3aiadyu (CpaBHHBATh HECKOJIBKO BAapHAHTOB pPEIICHUS,
BBIOHMpaTh HaNOOJIee MOIXOSIINN C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTeIbcKue 1eiCTBUA:

WCIIOJIb30BaTh BOMNPOCHI KaK HCCIICOBATCILCKANA WHCTPYMEHT TIO3HAHHS, (DOPMYITHpPOBATH
BOMPOCHI, (DUKCHPYIOIIHE MPOTHBOpPEYHEe, MPOoOJIeMy, CaAMOCTOSTETbHO YCTaHABIMBATh HCKOMOE U
naHHoe, OPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAUTH IO CAMOCTOSITEIbHO COCTAaBJIEHHOMY IUIaHY OKCIEPUMEHT, MCCIEeIOBaHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOMH;

CaMOCTOSITENILHO (OpMYyITUPOBaTh O0OOIMIEHUST W BBIBOABI 1O pe3yJbTaTaM IPOBEAEHHOTO
HAOJIO/IEHUs, UCCIIEIOBAHMUsI, YKCIIEPUMEHTA, OIEHUBATh JOCTOBEPHOCTh MOJNYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;



IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOLECCA, a TAK)KE BBIIBUIaTh NPEATIOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Paborta ¢ unopmanmeii:

BBISBJIATH HEJOCTATOYHOCTh U H30BITOYHOCTh HMH(OPMAIMM, AAHHBIX, HEOOXOAMMBIX IS
peLIeHNUs 3aJa4H;

BBIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAITUIO PA3IUIHBIX
BUJOB U (pOPM IPEICTABICHHUS;

BbIOMpaTh (opMy MpeacTaBICHUs HMHG(OpPMaMM M WIUIIOCTPUPOBATh pellaeMble 3a7adu
cXeMaMH, AMarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHALMSIMU;

OLIEHUBATh HAAEKHOCTh HH(POPMAITUH 110 KPUTEPHUSIM, MTPEIIOKEHHBIM WM CYOPMYITUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

BOCIIPHHUMATH ¥ ()OPMYITHPOBATH CYKICHUS B COOTBETCTBHH C YCIOBHSMHU U LIEISIMUA OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIP@XATh CBOIO TOUYKY 3PEHHS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHHUS 10 XO/1y PelIeHHs 3a/1a4l, KOMMEHTHUPOBAThH MOJMyUEHHBINH Pe3ybTaT;

B XOoJe OOCYXIeHHsS 3aJaBaThb BOINPOCHI IO CYIIECTBY OOCY>KIAaeMOW TEMBbI, MPOOJIEMBI,
pemaemMoi 3amavyd, BBICKA3bIBAaTh WJEH, HAICICHHBIE Ha TOMCK pPEIICHHs, COMOCTaBIATH CBOU
CYXJICHUSI C CYXICHUSMH JPYIHMX YYaCTHHKOB JIHajora, OOHapyXHBaTh pa3iM4le M CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyITHPOBATH Pa3HOTIACHS, CBOM BO3PAKECHHUS;

OpPEACTaBIATh pe3yJabTaThl pEIIEHUs 3aJadyd, OKCIEPUMEHTa, MCCIEeIOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUICHHS C y4€TOM 3a7ad MPE3CHTAIMH U OCOOEHHOCTEH
ayJUTOPUH;

MOHUMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUAYAIbHON pabOTHl MpHU
pelIeHUH y4YeOHbIX MaTeMaTHYeCKuX 3ajlady, HNpPUHUMATh Lelb COBMECTHOW JesTEIbHOCTH,
IUIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOH paboOThl, pacmpeneisTb BHIbI pabOT, JOroBapuBaTHCA,
00CcyX)aaTh MPOIECC U PEe3yJIbTaT pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (00CyXIeHHs, OOMEH MHEHHUH, «MO3rOBbIE
HITYPMBD» U WHBIE); BBIIOIHATH CBOIO YacTh paOOThl M KOOPAMHHUPOBATH CBOM JCUCTBUS C APYTUMHU
WiIeHaMU KOMaH/Ibl, OLIEHUBATh Ka4eCTBO pe3yjIbTaTa M KayecTBO CBOETO BKJaJa B OOLIUI pe3ynbTar
110 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusanus:

BBISIBJIATH HpO6J’IeMI)I IJid pCIICHHA B JKU3HCHHBIX U y‘—Ie6HI)IX CUTyalusax, OPUCHTUPOBATHECA B
Pa3IMYHBIX OX0/1aX MPUHATHUS pelleHuil (MHANBUIYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJISATh IUIaH, aJTOPUTM pelleHHs 3a1aud (I ero 4acTh), BHIOMpPATh
CTIOCO0 pemieHHsI ¢ yYETOM UMEIOIINXCSI PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApHAHTHI PEIICHU ¢ y4ETOM HOBOW MH(OpMaLIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yjbTara peHIeHUs
MaTeMaTU4YeCcKOH 3a7auu, CAMOMOTHUBAIIMM U PEQIICKCUH;

NpeIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEHICHUH 3a7add, BHOCHUTH
KOPPCKTHUBBI B ACATCIILHOCTL Ha OCHOBC HOBBIX O6CTOHTCHBCTB, HaﬁHGHHBIX OIJ_II/I6OK, BBISIBJICHHBIX
TPYIXHOCTEN;



OLICHUBATh COOTBETCTBHE pe3ylbTaTa MAEATENBHOCTH IIOCTABICHHOW MEMH W  YCIOBHUSM,
OOBSICHATh TMPUYMHBI JOCTHKCHUS WIM HEAOCTIDKEHHS I, HAaXOAWTh OIIMOKY, /JaBaTh OLEHKY
nproOpeTEHHOMY OTIBITY;

BBIDAKATh OMOLMM TP H3YYECHHH MAaTEMAaTHYECKHMX OOBEKTOB M  (PAKTOB, JaBaTh
SMOLMOHATIBHYIO OIIEHKY PELICHUS 3aa4H.

INPEAMETHBIE PE3YJIbTATbBI

K koH1y 00y4eHus B 7 kjacce o0yyaromuics MOIy4UT CIEAYIOIINE PeAMETHbIE pe3yIbTaThl:

Pacnio3naBate M3y4eHHbIE T€OMETPHUECKUE (PUTYPBI, ONPEACTATh UX B3aMMHOE PACIIONIOKEHHE,
n300pakaTh TE€OMETPHUYECKHE (UTYpPBI, BBIMOJIHATH YEPTESKU IO YCIOBUIO 3anayu. M3mepsaTs
JMHEWHbIE U YITIOBBIEC BEIMYMHBI. PemaTs 3a1aun Ha BBIYMCICHUE UIMH OTPE3KOB U BEJIMYMH YTIJIOB.

JlenaTe NPUKUAKY M OLIEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYUH NPEIMETOB B PEAIBHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyark pa3mMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BEIUUNHBI.

Ctpouth 4epTekH K FT€OMETPUUECKUM 3a/1a4aM.

[Tosp30BaTbCsA NpHU3HAKaMU PaBEHCTBA TPEYTOJBHUKOB, MCIIONb30BaTh NMPU3HAKA M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PEILICHUH 3a/1au.

IIpoBONTE JIOTHYECKHE PACCYKICHHS C HCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonb30BaTbCs NPU3HAKaMU PAaBEHCTBA IPSIMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM MEIUAHBI,
IIPOBEAEHHON K TMIIOTEHY3€ NPSAMOYIOJIbHOIO TPEYTOJIbHUKA, B PELICHUH FEOMETPUUECKUX 3a1a4.

OnpenensaTs NapaIeabHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPble 00pa3yeT ¢ HUMHU CeKyIlas.
OnpenensaTh NapamieabHOCTh MPSIMBIX C TOMOIIbIO PABEHCTBA PACCTOSHUM OT TOYEK OJHON MpsIMOMU
J10 TOYEK APYrou MpsMOM.

Pemiats 3a1aun Ha kieT4yaTol Oymare.

[IpoBOAUTH BBIYMCIEHUS M HAXOAWUTh UUCIOBbIE M OYKBEHHble 3HA4YEHHUsS YIJIOB B
F€OMETPUUYECKUX 3a/a4ax C MCIOJb30BAaHUEM CYMMBI YIJIOB TPEYTOJBHHKOB M MHOTOYTOJIBHUKOB,
CBOICTB YIJIOB, 00pa30BaHHBIX IPH MEPECEYCHUU JIByX MapajiebHbIX NPSMBIX cekyuleil. Pemars
IIPaKTUYECKUE 3a7a4X Ha HaXOKICHUE YTIIIOB.

Brnaners nmonsituem reomerpuueckoro Mecta touek (I'MT). Onpenenste OuccekTpucy yria u
CEepEeIMHHBIA NEPIEHANKYIISIP K OTPE3KY KaK reOMEeTpHYecKre Mecta Todek. [lonp30BaThCs MOHIATHEM
reoMerpuueckoro Mecta Touek (I'MT) mpu nokazarenbCTBE r€OMETPUUYECKUX YTBEPXKIECHUN U Ipu
pELICHUH 3a/1a4.

DopMyIUpOBATh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JuaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJETh UX CBOMCTBAMHU. YMETh JOKa3blBaTh U NPHUMEHATh 3TH CBOMCTBA NPHU pPEUICHUH
3a/1ad.

Bnaners nmoHATHEM ONMCAHHOW OKOJIO TPEYIOJBHHUKA OKPY’KHOCTH, YMETh HAXOAUTh €€ LEHTP.
Jloka3bIBaTh U UCMOJIB30BaTh (PAKThl O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA MEPECEKAIOTCs B
OJIHOW TOYKE, M O TOM, YTO CEPEIUHHBIC IEPIEHIUKYIISAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCSA B
OJTHOM TOYKE.

Bmamers  moHsATMEM ~— KacaTeabHOM K OKPYXKHOCTH,  IIOJIB30BaTbCA  TEOPEMOM O
NEPHEHAUKYJSIPHOCTH KacaTelIbHOW M pajguyca, IMPOBEAEHHOIO K TOYKe KacaHud. Jloka3wiBaTh
PaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, TPOBEIEHHBIX U3 OJHOU TOYKH, H IIPUMEHSATH ITO B
PEILICHNN T€OMETPUYECKUX 3a/1ay.

Jloka3plBaTh M NPUMEHSATh IPOCTEHIIME TI'E€OMETPUYECKHE HEPaBEHCTBA, IIOHUMAaTb WX
IIPaKTUYECKUM CMBICIL.

ITpoBOAUTE OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHMS C TOMOILIBIO HUPKYJISA U JINHEHKH.
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