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IHOACHUTEJIBHAS 3AIINCKA

I'eomerpuss Kak OAMH M3 OCHOBHBIX pa3/leiIOB IIKOJBHOW MAaT€MAaTHKH, UMEIOLIUNA CBOEH LENbI0
o0ecrneynTh U3y4yeHue CBOMCTB U Pa3MepoB (GUIyp, UX OTHOIIEHUM M B3aMMHOE PACIIOOKEHHE, ONUPAeTCs Ha
JIOTMYECKYI0, J0Ka3aTeJIbHYI0 JMHMIO. L[eHHOCTh H3ydeHUs reoMeTpuu Ha YpPOBHE OCHOBHOTO OOLIEro
0o0pa3oBaHMsl 3aKJIIOYaeTCs B TOM, 4TO OOydaroluiics y4uTCs HPOBOJUTH JOKa3aTENbHbIE PACCYXACHUS,
CTPOUTH JIOTMUECKHUE YMO3AKIKOYEHMsSI, J10Ka3bIBaTh WCTUHHBIC YTBEPKACHHUS M CTPOUTh KOHTPIPHUMEPHI K
JIOKHBIM, TPOBOJUTH PACCYXKACHUS «OT MPOTUBHOTO», OTIMYATh CBOWCTBA OT IMPHU3HAKOB, (POPMYyIUPOBATH
oOpaTHbIE YTBEPXKICHUS.

Bropo#l nenbro u3ydeHus: FeOMETpHUH ABJIAECTCS UCIOJIB30BAHUE €€ KaK MHCTPYMEHTA IIPU PEUICHUM Kak
MaTEMaTHYECKUX, TaK U MPAKTUYECKUX 3a]ay, BCTPEUAIOUIMXCA B peanbHOM ku3HU. OOydaromuiics A0KEH
HAYYHUTHCS OTNPENEIUTh F€OMETPUUECKYIO (UTYpY, ONHCATh CIOBAMH JAHHBIA 4EepPTEXK WIM PUCYHOK, HAMTH
IUIOINA/b 3€MEJIBHOIO Y4acTKa, pacCYUTaTh HEOOXOAUMYIO JJIMHY ONTOBOJOKOHHOIO Kaless Wi Tpedyemble
pasMmepbl rapaxka A aBTOMOOMJIA. OTOMY COOTBETCTBYET BTOpasl, BBIUMCIUTENbHAs JUHHUS B H3Yy4EHHUU
reoMmerpud. [Ipu peniennn 3amay NpakTUUECKOTO XapakTepa 00ydarolMiics YUUTCs CTPOUTh MaTEMaTHUECKHe
MOJIETIN PEATBHBIX KU3HEHHBIX CUTYyallui, IPOBOAUTH BBIYUCIIEHUS U OLEHUBATh aJ€KBATHOCTH MOJIYYEHHOI'O
pe3yJibTara.

Kpaiine Ba)xHO NMOTUYEPKUBATH CBA3M I'€OMETPUU C JPYTUMH Y4E€OHBIMH IpeIMETaMu, MOTHBHUPOBATh
WCTIOJIB30BATh ONPEACIICHUSI TEOMETPHUECKUX (UTYp M MOHATHH, JEMOHCTPUPOBATH MPHUMEHEHUE MOTYYCHHBIX
YMEHUH B (PHU3HMKE U TEXHUKE. DTU CBSI3M HambOousee sipko BUIHBI B TeMax «BekTope», «Tpuronomerpudeckue
COOTHOILEHUs», «Meron koopauHaT» U «Teopema [Iudaropar.

VYuebublil kKype «I'eoMeTpus» BKIIOYAET CIEAYIOIINE OCHOBHbIE pa3/ieibl coaepkanus: «I'eomerpuueckue
burypsl 1 ux cBoicTBay, «l3MepeHne reoMeTprHUeCKUX BEINYHHY, «JleKapTOBBI KOOPAMHATHI HA TIOCKOCTH,
«BexTopr», «/IBrxeHus miockoctny, «IIpeodpazoBanus mo1oous».

Ha usydenue yuebHoro kypca «l'eomerpus» orBogutcs 204 yaca: B 7 kiacce — 68 vacoB (2 yaca B
HeJeno), B 8 kiracce — 68 yacoB (2 4aca B Henenro), B 9 kinacce — 68 yacoB (2 yaca B HEZCIIO).

COJEP/KAHUE OBYYEHUA
7 KJIACC

Havaneneie nonsatus reomerpuu. Touka, mpsmas, OTpe30K, Jyd. Yroiu. Bunasl yrios. BepTukanbHble u
CMeXHbIe yribl. buccektpuca yrna. JlomaHas, MHOroyrojpHuK. [lapamnensHOCTs M NEpHNEHAMKYISAPHOCTH
MPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBa 0cCeBOMl cumMmeTpuu. Ilpumepsl cuMMerpuu B
OKPYKAIOILIEM MUDE.

OcCHOBHBIE IOCTPOEHUS C MOMOIIBIO IUPKYJIS U TMHEHKU. TpeyronbHuk. Beicota, Meauana, buccekpuca,
UX CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUMN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CaoiicTBa M PU3HAKK paBHOOEPEHHOTO TpeyrojabHUKa. [Ipr3Haku paBeHCTBA TPEYrOJIbHUKOB.

CpolicTBa W NpHU3HAKU NapauIeabHBIX MpsMbIXx. CyMMa yIJIOB TpeyroiibHMKa. BHemHue yrisl
TPEYrOJIbHUKA.

[IpssMoyronbHBI TpeyroJbHUK. CBONCTBO MEIHAHBI MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, IMPOBEAEHHOW K
runotenyse. [Ipu3Haky paBeHCTBA NPSIMOYTOJBHBIX TPEYTOJBHUKOB. IIpsIMOYTronbHBIA TPEYTOJBHUK C YIJIOM B
30°.

HepaseHcTBa B reOMeTpUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TEOpeMa O
0oJbI1IEM yTIIe U OOJIbIIEH CTOPOHE TpeyrojabHUKa. [leprneHnaAuKyasp U HaKJIOHHAS.

I'eomerpuueckoe MecTo TOUYeK. buccekTpuca yrila W CEpeIUHHBIN NEPIEHAUKYISP K OTPE3Ky Kak
F€OMETPUYECKHUE MECTA TOYEK.

OKpy’KHOCTb M KpYT, XOp/ia U AMAMETP, UX CBOWCTBA. B3auMHOE pacIiosioxkeHUe OKPYKHOCTH U MIPSIMOM.
KacarenbHast u cekymass K OKpYXHOCTH. OKpYXHOCTb, BIHMCAaHHas B yros. BmucanHas u omnucaHHas
OKPYKHOCTH TPEYTOJIbHHUKA.



8 KJIACC

YersipéxyronpHuku. [lapamienorpaMMm, ero npu3sHaku U CBOMCTBA. YacTHBIE Cilydau MapajuiesIorpaMMOB
(mpsAMOYTOJIBHUK, pOMO, KBaJpaT), UX NpU3HAKU U CBOWCTBA. Tpamenus, paBHOOOKas Tpameuus, e€ CBOWCTBa U
npusHaku. [IpsmoyronpHas Tpamnenus.

Meron ynBoenuss wmeauanbl. llenTpansHas cummerpusi. Teopema @aneca u  TeopemMa o
IIPOINOPLIMOHAJIBHBIX OTpE3KaXx.

CpenHue TMHUM TPEYroibHUKA U Tpaneuuu. L{eHTp Macc TpeyrojibHuKa.

[TogoOue tpeyronpbHUKOB, KO3 dumueHT nomodus. [Ipusnaku mogobusi TpeyrodbHUKOB. [IpuMeHeHue
0100UsI P PEHICHUH MPAKTUYECKUX 3a/1au.

CpoiictBa mom@aaeil  reomerpudeckux  ¢uryp. DPopmynbl UL IUIOMIAAM  TPEYroJbHUKA,
napajuiesniorpamma, pomoa u tpanenun. OTHOIIEHUE TUIOIMACH MOA00HBIX QUTYP.

Brruncnenue miuomaaei TpeyroibHMKOB M MHOTOYTOJIbHUKOB Ha KJIETUaToi Oymare.

Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu pereHnn npakTHUYECKUX 3a7au.

CuHyc, KOCHMHYC, TaHIE€HC OCTpPOrO  yIyla  HIpSIMOYTOJIBHOTO  TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. TpuroHoMerprdeckue GyHKuu yriioB B 30, 45 u 60°.

Brnucannble W LEHTpalibHBIE YTJIBI, YTOJ MEXIy KacaTellbHOM M XOpIOo. YTIWIBI MEXIy XopJaamMu M
CeKyIIMMHU. BrMcaHHbIE U ONHCAHHBIE YETHIPEXYTOJbHUKU. B3anMHOE pacronokeHHe IBYX OKPY>KHOCTEH.
Kacanue okpyxnocteil. O0miue kacareiabHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanresc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOpMyIIbI
IIPUBEICHHUS.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB. PelleHue NMpakTHYecKuX 3aaad C
HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

ITpeoOpaszoBanue nogodus. Ilogobre cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema 0 mpousBeAeHUU OTPE3KOB XOPA, TEOPEMBbI O MPOU3BEAECHUM OTPE3KOB CEKYIIUX, TEOPEMa O
KBaJpaTe KacaTeJIbHOM.

Bekrop, mmmHa (MOIysb) BEKTOpa, COHANpABIECHHBIE BEKTOPHI, IMPOTHBOIIOJIOKHO HalpaBlieHHbIE
BEKTOPBI, KOJJIMHEAPHOCTH BEKTOPOB, PaBEHCTBO BEKTOPOB, OIIEpalluy HaJl BEKTOpaMu. Pa3ioxeHue BekTopa 1o
JIByM HEKOJIJIMHeapHbIM BekTopaMm. KoopanHatel BekTopa. CkajasipHOE MPOU3BEACHHE BEKTOPOB, NPUMEHEHUE
JUISL HAXOXKIAEHUSI JUTUH U YTJIOB.

JlexkapToBbl KOOpAMHATBl Ha IUIOCKOCTU. YpaBHEHUS MpPSMOM U OKPYKHOCTM B KOOpAMWHATax,
IIEpeceYeHNE OKPYKHOCTEN U NPSIMBIX. MeTOl KOOPAUHAT U €r0 IPUMEHEHHE.

IIpaBuiibHBIE MHOTOYrOJIbHUKHU. JInHA OKpyxkHOCTU. ['pagycHas n paauaHHas Mepa yria, BEIUMCICHHE
JUIMH 1yT OKpy>kHOCTeH. [Inomane kpyra, CeKTopa, CErMeHTa.

JIBU>KEHUsI TUIOCKOCTH W BHYTPEHHHE CcUMMeTpuu Guryp (3JIeMEHTapHble IpEeACTaBIICHUS).
[TapamtensHblil iepeHoc. 11oBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBLI VYYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pPe3yJIbTAaThl OCBOCHUS MPOTrpaMMbl yueOHOT0 Kypca «'eoMeTpus» XapakTepu3yloTcs:

1) narpuoruyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HHTEpeca K TNPOLUIOMY W HACTOSALIEMY POCCHUMCKOM MaTeMaTUKH, IIEHHOCTHBIM
OTHOIIEHUEM K JIOCTHKEHHUSIM PpOCCUMCKHUX MAaTEMAaTHUKOB M POCCUHUCKOM MAaTeMaTUYECKOW IIKOJbIL, K
MCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKaxX U MPUKIATHBIX cepax;

2) rpaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBHITIOJTHEHHIO OO0SI3aHHOCTEH TpakJaHWHA U peajn3allii ero IpaB, MPEICTABICHUEM O
MaTEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOLEAYp TPakIaHCKOTO
oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCThIO K OOCYXICHHIO 3THUYECKHX MPOOJIEM, CBA3aHHBIX C
MIPAKTUYECKUM IIPUMEHEHHEM JOCTHXKEHUI HAYKH, OCO3HAHUEM BaXXHOCTH MOPAIbHO-3THUYECKUX IPUHIUMIIOB B
JEATEIIBHOCTH YUYEHOT0;

3) TpyaoBoOe BOCIUTaAHME:

YCTAaHOBKOM Ha aKTMBHOE y4aCTHE B PELICHHUM MPAKTHYECKUX 3a]a4 MaTEMaTUUYECKON HalpaBIE€HHOCTH,
OCO3HAHHWEM BAXXHOCTHM MaTeMaTH4YecKoro oOpa3oBaHUS Ha MPOTSHKEHUM BCEW KHU3HU MM YCHEIIHON
poecCHOHATLHON  JEATCIIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MMOCTPOCHUEM UHIMBUIYATIbHOU TPAEKTOPUU O0Opa30BaHUS U KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX UHTEPECOB
1 0OIIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTaHHE:

CIIOCOOHOCTBIO K 3MOIMOHAILHOMY M ACTCTHUYECKOMY BOCIPUATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3ajad,
pelieHu, pacCyXACHUI, YMEHUIO BUIETh MaTEMaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpUEHTAIlMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MpEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKa, IPUPOJIbI U OOIIECTBA, TOHUMAHHEM MaTeMaTH4YeCKONH HayKH Kak chepsl
YEJIOBEUECKOU NIeATETbHOCTH, ITAOB €€ Pa3BUTHS W 3HAUYMMOCTH JUISl Pa3BUTHUS LIUBWIM3AIMHU, OBJIAJICHUEM
SI3BIKOM MaTE€MaTUKH W MaTeMaTU4YeCKOW KyJIbTypOHW Kak CpEeACTBOM TIO3HAHUS MHpPA, OBJIAJCHHEM
MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢usnueckoe Bocnuranue, GopMHpPOBaAHME KYJIbTYPHI 310POBbSi W JIMOLHMOHAJIBLHOIO
os1aromostyums:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbS, BEIEHUS 3I0POBOTO
oOpasa Xu3HH (3A0pOBOE MHUTaHWE, COANAHCHPOBAHHBIN PEKUM 3aHATUN M OTIbIXa, PETyispHas Quandeckas
aKTUBHOCTH), c(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKCcHH, MPU3HAHHEM CBOETO MpaBa Ha OMIMOKY U TaKOTro JKe
rpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0rMYecKOe BOCTIUTAHME:

OpHUEHTAaIlMel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUU JUIsl pelieHHs 3a7ad B 00JacTH COXpPaHHOCTU
OKpY’Karollleld cpeipl, NIaHUPOBAHUS MOCTYNKOB M OLIEHKHM UX BO3MOXKHBIX MOCIEICTBUM ISl OKpYXKarollen
Cpelibl, 0OCO3HaHHEM TI100aTbHOTO XapaKTepa SKOJOTUUECKUX MPOOIeM U yTeH UX PEIICHHUS;

8) ajanTanmus K M3MEHAOIUMCS YCJIOBUAM COLMAJIBHOM M IPHPOAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIOBUSX HEOMPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
gyepe3 MPaKTUUYECKYIO IEeSATENbHOCTh, B TOM YHCIE yMEHHE YYHUTbCS Yy JPYruX IoJed, MmpuoOperaTh B
COBMECTHOM JICSITEIbHOCTH HOBBIE 3HAHUS, HABBIKH M KOMIIETEHIIUH U3 OIBITA IPYTUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHWUU HOBBIX 3HAHWI, B TOM YHCIE (OPMYIHPOBATH HJACH, TMOHSITHS,
TUMOTE3b 00 00BEKTaxX M SBIEHUSIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH ACPHUIIUTHI COOCTBEHHBIX
3HaHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIlMIO KaK BBI3OB,
TpeOYIOMHI KOHTPMEDP, KOPPEKTUPOBATh TPUHUMAEMBIC PEIICHUs] U eUCTBHs, (hOPMYIUPOBATh U OIICHUBATH
PUCKU U TIOCIENCTBUSA, (POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
basoBble Jlornyeckue 1eMcTBUA:

BBISIBJIAITh M XapaKTEPU30BATh CYIECTBEHHbIE NPU3HAKM MaTeMaTHYECKUX OOBEKTOB, IOHATHUI,
OTHOIICHUHA MEXAYy TMOHATHAMHU, (OPMYTUpOBaTH  ONPEACICHUS TOHSATHH, YCTaHABIMBAThH
CYIIECTBEHHBIH MpHU3HAK KJIACCH(PHUKAINK, OCHOBAaHHS Ui OOOOIICHUS W CpPaBHEHHS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIUPOBATh U NMPe0oOpa30BbIBATH CYXKACHUS: YTBEPAUTEIbHbIE U OTpUIATEIIbHEIC,
€IMHUYHBIE, YaCTHbIC U OOIINE, YCIOBHBIE,

BBISIBJIATh MaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INpOTUBOpeuuss B (akTaX, AaHHBIX,
HaOJMIOACHUAX M YTBEPXKACHUAX, MpeasaraTb KPUTEPUM JUIsL BBIABICHHUS 3aKOHOMEPHOCTEH WU
IIPOTUBOPEYU;

JIeJIaTh BBIBOJBI C MCIIOIb30BAaHUEM 3aKOHOB JIOTMKH, IE€AYKTHBHBIX U MHAYKTUBHBIX YMO3AKJIIOUYECHUH,
YMO3AKJIOUECHUH 10 aHAJIOTHH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKACHUH (NMpsAMbIE U OT IPOTHBHOIO), MPOBOAUTH
CaMOCTOSITENIbHO HECIIOKHBIE JI0KA3aTebCTBA MATEMAaTHUYECKUX (DAKTOB, BHICTpAMBATh apryMEHTALHUIO,
MPUBOANUTH PUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CIOCO0 pemieHus: y4eOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BRIOMPATH
HaunboJee MOAXOIAINN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciienoBaTebLCKue AeiCTBHSA .

UCII0JIb30BaTh BOIMPOCHI KaK HCCIIEIOBATEIbCKHHA HHCTPYMEHT MO3HAHUSA, (POPMYIMPOBATH BOIMPOCHI,
GbHUKCHPYIOIHE MPOTHBOPEUUE, MPOOJIEMY, CAMOCTOSTEIBHO YCTAaHABIMBATH HMCKOMOEC H JIAHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOANUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIOKHBIH OKCIEPUMEHT, HEOOJBINOEe
UCCJICIOBaHKUE 0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOr0 0OBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEIILHO (hOpPMYJIHPOBATH OOOOIIEHHUS U BBIBOJBI 10 Pe3y/IbTaTaM MPOBEAEHHOTO HAOIIOICHHUS,
WCCIIEIOBaHMSI, OIICHUBATh JOCTOBEPHOCTbH MOJIYUYEHHBIX PE3YJIBTATOB, BEIBOJOB U 000OIICHHIA;
IMPOTrHO3UPOBATH BO3MOXKHOC Pa3BUTUC MMPOLIECCA, a TAKIKC BbIABUT'ATb PCAINIOJIOKCHNA O €0 pa3BUTUN
B HOBBIX yCJIOBHUSIX.

Pabora ¢ unopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U U30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX, HEOOXOAUMBIX ISl pEIeHHS
3a/1a4y;

BbIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MHOOPMAIMIO PA3IIMYHBIX BUJOB
1 (GopM IpeICTaBICHNUS;

BbIOMpaTh (QopMy MpeacTaBieHHs HMHGOpPMALMUM M WUIIOCTPUPOBATH pellaeMble 3a/aud CXEMaMH,
auarpaMmmaMu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

OLIEHUBaTh  HaA&KHOCTh  HMH(OpMAnMM 1O  KPUTEpUsAM, NPEUIOKEHHBIM  yYUTENeM WU
c(OpMYJIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:

BOCTIPUHUMATH U (POPMYIIHPOBATH CYKICHUS B COOTBETCTBHHU C YCJIOBUSMH H IIENISIMU OOIICHUS, SICHO,
TOYHO, TPAaMOTHO BBIPQKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHMEHHBIX TEKCTAX, 1aBaTh MOSCHEHHUS
10 XOJy pelIeHus 3a/1a4l, KOMMEHTHPOBATh MTOJyYEHHBIH pe3ybTar;

B X0/I¢ OOCYXICHHS 3aaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAa€MOW TEeMBbI, MPOOJIEMBI, pPEIIaeMon
3aJaud, BBICKA3bIBaTh MJIEM, HAICJICHHbIE Ha TOUCK pEIICHHUs, COIMOCTAaBIATH CBOM CYXKICHHS C
CYXKIEHUSIMH JIPYTMX YYacTHUKOB JAHajora, OOHApyKMBaTh paziIMuWe W CXOJCTBO TIO3WIUH, B
KOPPEKTHOH Gopme (HopMyITHpPOBATh PA3HOTIACHS, CBOU BO3PAKCHUS;

MIPEJCTABIATh PE3YNIbTAThl PEIICHUS 33aauH, SKCIICPUMEHTA, UCCIIEOBAHMSI, TIPOCKTA, CAMOCTOSTEIEHO
BbIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 3a7a4 MIPE3EHTALUN U OCOOCHHOCTEN ayIuTOpUH;

MOHWMaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYATbHON pabOTHI MpH pelieHUH
y4eOHBIX MAaTEeMAaTUYECKUX 3a/1a4;



® [PUHUMATh LEJIb COBMECTHOM JEATENbHOCTH, IUIAHMPOBATh OPTraHU3ALMIO COBMECTHOW paboThI,
pacmpenenaTh BHABI pabOT, JOTOBApUBATHCS, OOCYXKIaTh MPOIECC W Pe3ysibTar padboThl, 0000IIaATh
MHEHHSI HECKOJIBKUX JIFO/ICH;

® y4acTBOBaTh B I'PYMIIOBBIX (GopMax paboThl (0OCYKACHUS, OOMEH MHEHHSMH, MO3TOBBIC IITYPMbI U
JpYTHE), BBIIOJIHATH CBOIO YacTh padOThl M KOOPAWHUPOBATH CBOM ACUCTBUS C APYTMMH YJI€HAMHU
KOMaH/Ibl, OIICHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT 1O KPUTEPHUIM, C(HOPMYITHPOBAHHBIM
YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Camoopranuzanmusi:
® CaMOCTOSITEIBHO COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a1adyd (WU €ro 4acTh), BBIOMPATH CIIOCOO
perieHus: ¢ y4€TOM MMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEHM, apryMeHTHUPOBATh M
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OpMAITUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:
e BIAJETh CIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIS MPOLIecca U Pe3ysibTaTa pPelieHus MaTeMaTH4eCKOn
3a71a4u;
® MpeABHAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUH 3a/la4¥, BHOCHUTh KOPPEKTHUBHI B
NEeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;
® OICHMBATh COOTBETCTBUE pE3yJibTaTa NEATEIBHOCTH IOCTABICHHOW IIENW WM YCIOBHSIM, OOBACHATH
HpI/I‘-II/IHBI JOCTHXXCHHUA NI HEAOCTHXKCHUA LCJIN, HAXOAUTH OIHI/I6Ky, 1aBaThb OIIGHKy HpI/IO6pCTéHHOMy
OIIBITY.

IHNPEAMETHBIE PE3YJBTATHBI

K koH1y 06yueHus B 7 kjacce 00y4aroIuics MoJIyduT CaelyIomue NpeIMeTHbIC pe3yIbTaThl:

Pacnio3HaBaTh H3yYeHHBIE T'€OMETpUYECKHEe (UTypBl, OMNpeAessATh HUX B3aUMHOE pPACIOJIOXKEHHE,
n300pakaTh reoMeTpUYecKrue (QUrypbl, BBIIOJHATH YEPTEKU IO YCIOBHUIO 3a4auyd. M3mepsaTs NuHEiHble u
YIJIOBBIE BEIMYMHBL. PemaTe 3a/1auu Ha BBIYHUCICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEIMYMH IMPEAMETOB B pEAJbHOM >KM3HH, pa3MEpOB
IPUPOJHBIX 00BEKTOB. Pa3nnyare pa3Mepsl 3TUX 00BEKTOB MO MOPSAKY BEJIMUUHBI.

CTpouTh 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

[Tons30BaTbcsl NpU3HAKAMU PABEHCTBA TPEYIOJBHHUKOB, HCIIOIb30BAaTh IIPU3HAKM M CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIBLHUKOB MPU PELICHUH 3a]1a4.

IIpoBOAUTE JIOTUUECKHUE PACCYKIACHUS C UCIIOJIBb30BAHUEM I'€OMETPUUYECKUX TEOPEM.

Ilosnp30BaTbcs NpU3HAKAMU pPAaBEHCTBA IPSMOYTOJBHBIX TPEYTOJIBHUKOB, CBOWCTBOM MEJIHaHBI,
MIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUH N'€OMETPUYECKUX 3a/1a4.

OnpenensTh NapauIeIbHOCTh MPSMBIX C IOMOIIbIO YIJIOB, KOTOpbIE 0O0pa3yeT ¢ HHUMM CEeKyIlas.
Omnpenensars napajjieIbHOCTh MPSAMBIX C IIOMOILIBIO PAaBEHCTBA PACCTOSHUNM OT TOYEK OJHOW IPSIMOM 0 TOYEK
IPYroU MpsSMOM.

Pemate 3amaun Ha kieT4aroi Oymare.

[IpoBOANTH BBIUKCIEHHUS M HAXOJUTh YHCIOBbIE U OYKBEHHbBIE 3HAYEHHUS YIJIOB B T€OMETPUYECKHX
3aJjayax ¢ UCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX
IIpU NIEPECEUEHUH JIBYX IapaJlIeNIbHBIX MNpPSMBIX CEKylled. Pemarb npakTHdecKue 3aJadd Ha HaX0XKJIECHUE
YTJIOB.

Brnanets nmoHsATHEM reOMETPUUECKOIO MECTa TOYEK. Y METh ONPENENsTh OUCCEKTPUCY YIJIa U CePEeIUHHBIN
MEPIEHIUKYIISAP K OTPE3KY KaK FTEOMETPUYECKHE MECTA TOYEK.

DopMyIMpOBaTh ONPEAEIECHNS OKPYKHOCTH U Kpyra, XOpZAbl U JUaMeTpa OKPYKHOCTH, IOJIb30BATHCS UX
CBOMCTBaMH. Y METh IPUMEHATH 3TH CBOWCTBA IPU PELICHUH 3a4a4.



Brnagets moHSATHEM ONMMCAaHHOW OKOJO TPEYrOJbHUKA OKPYXHOCTH, YMETh HAXOIUTh €€ IICHTP.
[Tonb30BaTbes pakTaMu O TOM, YTO OUCCEKTPHCHI YIIIOB TPEYrOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUYKE, U O TOM,
4TO CepeUHHBIC IEPIICHIUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets moHsATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIb30BAaThCS TEOPEMOW O MEpPHEHIUKYISIPHOCTH
KacaTeJIbHOW U pajJinyca, IPOBEAEHHOTO K TOUKE KaCcaHUsI.

[Tonb30BaThCs MPOCTEHIIIMMH T€OMETPUUECKUMU HEPABEHCTBAMHM, TOHUMATh UX MPAKTUICCKUI CMBICIL.

[TpoBOANTH OCHOBHBIE TEOMETPUIECCKHUE IIOCTPOCHUS C MOMOIIBIO IIUPKYJIIS U IMHEHKH.

K konity 00yuenus B 8 kj1acce 00yJaromuics MoxyquT CICIYIONME TPEIMETHBIC PE3YJIbTATHI:

Pacmo3HaBaTh OCHOBHBIC BHBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, TIOJI30BAaThCSI UX CBOMCTBAMH IPH
pEIIeHUU TEOMETPUUYECKUX 3a/1ay.

[IpuMeHATH CBOMCTBA TOUKH IEPECEUCHUSI MEIUAH TPEYroJibHUKA (IIEHTPA MacC) B PEIICHUH 3a/1a4.

Brangets monsiTHeM cpeHEl JTMHUHM TPEYrOJbHUKA M TPAICIHH, MPUMEHITh UX CBOMCTBA MPH PEUICHUU
reomerpuueckux 3anad. [lomp3oBarhcs Teopemoir Pajeca W TEOPEeMOW O MPOMOPIUOHAIBHBIX OTPE3Kax,
MPUMEHSITh UX JIJISl PeIICHUS MPAKTUYSCKUX 3a/1a4.

[TpuMeHsITh MPU3HAKH MTOI00US TPEYTOJIHHIUKOB B PEIICHHH F€OMETPHUYCCKHX 3a7ad.

[Tonw3oBatbest Teopemoit [ludaropa s pereHus reOMETPUUECKUX M MpakTHdeckuX 3anad. CTpouTh
MaTEMaTHYeCKyl0 MOJENb B MPAKTUYECKUX 3a/JayaxX, CaMOCTOSTENbHO JellaTh 4YepTéX U HaXOAWUTh
COOTBETCTBYIOIIHUE JITTUHBI.

Brnagets moHsTHSIMEM CHUHYCa, KOCMHYCa M TaHTEHCA OCTPOTrO yria MPSIMOYTOJIBHOTO TPEYroJbHUKA.
[Tonp30BaThCs STUMHM MMOHATHUSIMH JIJIS1 PEIICHHS TPAKTHYCCKUX 3a]1a4.

Boruncnsate (pa3nuyHbIMU CIIOCOOAMH) TUIOIIAAL TPEYTOJbHUKA W IJIOU[AJM MHOTOYTOJBHBIX (QUTYp
(monB3yACh, A€ HEOOXO0IUMO, KaTbKYIITOpOM). [[pUMEHSATH NOJTy4eHHBIE YMEHUS B MPAKTHUYECKUX 3a/1a4ax.

Bragers mOHATHUSMU BINHMCAHHOTO U HEHTPAIBHOIO yTIila, MUCIOJIb30BAaTh TEOPEMbI O BIUCAHHBIX YTiiax,
yriax MeXay XopJaMu (CeKyUIMMH) U yrie MEXIy KacaTeIbHOW M XOpIOil Mpu peleHuH NeOMETPHUYEeCKHX
3aa4.

Bnagerp  moOHATHEM  ONMCAHHOTO  YETHIPEXYTOJIbHMKA, MPHUMEHATH  CBOWCTBA  OMHCAHHOIO
YETHIPEXYTOJIbHUKA TP PEIICHUU 3a]1a4.

[IpuMeHATH MOTy4YeHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTH MAaTeMaTHYECKHUE MOJICTH JJIs 3a/1a4 peaabHON
KU3HU U TIPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHUS C IPUMEHEHHUEM MOA00HS U TPUTOHOMETPUU (IOIB3YSCH,
r7ie He00X0UMO, KaJIbKYJIATOPOM).

K xonIty 00yuenus B 9 kijiacce 00yJaronuics mMoayquT CIeAyIONre MPEAMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPUYECCKUE (YHKIIUU OCTPBIX YIJIOB, HAXOJUTH C MX IMOMOIIBIO PA3TUYHBIC DJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pEIIeHHe MPSIMOYTOJNBHBIX TPEYroJIbHUKOBY). HaxomuTe (¢ MOMOIIBIO
KalbKYJSATOPA) AJTUHBI U YTJIbI AJ1s1 HETAOJMYHBIX 3HAUCHUH.

[Tonmb3oBaThbest  (opMyslaMd  TIPUBEJCHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIESCTBOM  JUIS
HAXO0XICHHUS COOTHOIIICHUH MEXTy TPUTOHOMETPHYCSCKUMH BETUIHHAMHU.

Hcnonb30BaTh T€OpeMbl CHHYCOB U KOCHHYCOB JIJISi HAXOXKACHUS PA3UYHBIX IJIEMEHTOB TPEYroJIbHUKA
(«pelieHuE TPEYroJIbHUKOBY), MPUMEHITh UX MPU PEIICHUN T€OMETPUIECKIX 3a/1a4.

Brnanets mnonsTHSMH npeoOpa3oBaHUs MOA00Ms, COOTBETCTBEHHBIX DJIEMEHTOB TOJIOOHBIX (QUTYD.
[Tosb30BaThCs CBOWCTBAMHU IOAOOMS MPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JUTMHBI U HAXOJIUTH YIJIBI Y
nono6HbIx uryp. IIpuMeHsATh CBOWCTBAa MOAOOMS B MPAKTUYECKUX 3aJadax. YMETh MPHUBOJIUTH MPUMEPHI
MO0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbCsl TEOpeMaMu O TPOU3BEACHUH OTPE3KOB XOPJA, O MPOU3BEJACHUU OTPE3KOB CEKYIIUX, O
KBaJparTe KacaTeJIbHOM.

[Tonb30BaThbcs BEKTOpaMH, MOHMMATh HMX TE€OMETPHUYECKHA M (U3UYECKUN CMBICH, MPUMEHSTH HX B
pEIIeHNH TEeOMETPUYECKUX U (u3HuecKkux 3aaad. [IpuMEHSATh CKaNSpHOE MPOU3BEACHHUE BEKTOPOB IS
HaxO0KJICHUS JIJTUH U YTJIOB.

[Tonp30BaThbCs METOAOM KOOPJIWHAT HAa TIJIOCKOCTH, MPHUMEHSTh €r0 B PEIICHUH T€OMETPUYECKUX WU
MPAKTUYECKHUX 3a]1ad.



BrnaneTh MOHATHSME TPaBHIILHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH, IJTMHBI TYyT'H OKPYXHOCTH H
paJiMaHHON MEpHI yIiia, YMETh BBIUMCISTH TUIOMIAAL Kpyra U ero yacteil. [I[puMeHsTh moydeHHbIE YMEHUS B
MPAKTUYECKHX 3aa9ax.

HaxomuTte ocu (WM LEHTPBI) CUMMETpUU (GUTYpP, TPUMEHSTH JIBUKCHUS IUIOCKOCTH B IPOCTEHIIMX
clTydasx.

[TpuMeHsITh MOJIydeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJCTH ISl 3a/1a4 peaslbHOM
KU3HA U TIPOBOJUTH COOTBETCTBYIOIIME BBIUYMCICHHS C MPUMEHCHHEM IOJ00WS W TPUTOHOMETPHUECKHUX
GbyHKIHHA (TTOTB3YACH, T/Ie HEOOX0IUMO, KATBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHble (HU(pPOBbHIE)
Ne i/m Konrpouabnsie IIpakrnyeckue
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
| e ————
uX cBoicTBa. I3MepeHne reoMmeTpuyecKux
P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuoreka [JOK
2 T 22 1
PEYTOILHIIH https://m.edsoo.ru/7f415e2e
[TapannensHbie MpsiMbIE, CyMMa yTII0B bubnuorexa [JOK
3 14 1
TPEyrojbHUKA https://m.edsoo.ru/7f415e2e
OxpyxHOCTb U Kpyr. ['eomerpuueckue bubnuorexa [JOK
4 14 1
MOCTPOCHHMS https://m.edsoo.ru/7f415e2e
bubmuorexa [JOK
5 I1 6006 7 4 1
OBTOPEHHE, ODOBIICHIE SHAHHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0
8 KUIIACC
KoanuecTBo yacos
HaumeHoBaHue pa3aesioB U TeM JyekTpoHHbIe (IU(PPOBLIE)
Ne ni/m Kourpoabubie IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
. bubmuorexa [JOK
! Hetbipexyronpiii 12 1 https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 1} oio MOHAJIBHBIX 0Tp €3Kax, MoJJ00HbIE 15 1 bubmmorexa [OK
poTopht P > 1104 https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
3 [Inomans. Haxoxaenue miomaaei 14 1 bu6mmoreka [{JOK
TPEYTroJIbHUKOB U MHOTOYTOJIbHBIX (PUTYD. https://m.edsoo.ru/7f417e18
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[Tnomanu momgo6HBIX Guryp
Teopema I[Tudaropa u Hauana bubnuorexa [JOK
4 10 1
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriabl B OKpYKHOCTH. BriricanHbie u
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubmmoreka [JOK
KacarenbHbie k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>XKHOCTEH
. bubnnoreka [JOK
6 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 httos://m.e dsocI)_.[ru [7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KJIACC
KosmnuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JyekTpoHHbIe (IU(PPOBLIE)
Ne /i Konrpoubusie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe PecypcChl
padoThI padoThI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bub6nuorexa [IOK
CHHYCOB. Pemienne Tpeyroi»HIKOB https://m.edsoo.ru/7f41al2c
9 [Ipeo6paszoBanue nonodbus. Merpuueckue 10 1 bubnuorexa [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
3 Bexroper 12 : https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 bubamorexa IOK
https://m.edsoo.ru/7f41al2c
[TpaBrIIbHBIC MHOTOYTOJIBHUKH. [l THA
5 Olfpy)KHOCTI/I u nnomy;lb Kpyra. g 8 Brbmiorexa LIOK
g https://m.edsoo.ru/7f41al2c
Briancnenune miomanei
6 JIBHKEHHSI TTIOCKOCTH 6 Bu6miorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 7 2 bu6nmoreka [JOK



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

3HAHUI

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

