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MHNOACHUTEJIBHAA 3ATIMCKA

I'eomeTpust Kak OAWH M3 OCHOBHBIX pa3AClioOB IIKOJIBHOM MaTeMaTHKH, UMEIOIIUN CBOEH b0
obecrieunTh W3y4eHUE CBOMCTB M pa3MepoB (UTyp, WX OTHOLIEHHH M B3aMMHOE DAacCIOIOKEHHE,
ONUpaercs Ha JIOTMYECKYIO, JOKa3aTelNbHYI0 JWHUIO. LIGHHOCTh H3y4deHUs] TEOMETPUM Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUsl 3aKIOYAeTcsl B TOM, 4YTO OOyYarolluiics y4YuTCsS TPOBOAUTH
JOKa3aTelIbHbIE PACCYKIEHMs, CTPOUTHh JIOTHYECKHE YMO3aKIIOYEHMs, [OKa3blBaTb HCTHHHBIE
YTBEPXKAEHUSI U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOIHUTL PACCYKAEHUS «OT IIPOTHBHOIOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, POPMYIHPOBATE OOpATHBIC YTBEPIKICHHUS.

Bropoli nenpro u3ydeHus reOMETPUN SIBISIETCS UCIOIb30BAHUE €€ KaK MHCTPYMEHTA IIPU PELLICHUU
KaK MaTeMaTHUYECKUX, TaK M MPAKTUYECKHX 3a/1a4, BCTPEUAIOIIUXCS B pealibHOM Ku3HU. OOyuaromuiics
JOJDKEH HAy4YUThCSl ONpPENeNUTh TeOMETPHUYECKYI0 (UTrypy, OmucaTh CIIOBaMH HaHHBIA YepTEX WM
PUCYHOK, HalTH IUIONIA[h 3€MEIbHOTO y4acTKa, PaccuuTaTh HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOTO
Kabenst WM TpeOyemble pa3Mepbl rapaxka JUisi aBTOMOOWIS. OTOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTCIIbHAA JIMHHAA B HU3YUCHHU TCOMETPHUMU. HpI/I peuICHNU 3aJa4 IHPAKTUYCCKOro XapaKTepa
06y‘~IaIOIlII/H710H YUUTCA CTPOUTH MATEMATUUCCKUE MOACIN PCAJIbHBIX JKU3HCHHBIX CPITyaHPIﬁ, IIPOBOAUTH
BBIYMCIICHUA U OLEHUBATh aJIEKBATHOCTH IMOJIYYEHHOT'O Pe3yibTaTa.

KpaitHe BakHO TOMYEPKUBATH CBS3M TEOMETPUUM C JPYIUMH YYEOHBIMH TIpeAMETaMH,
MOTHBUPOBATh HCHOJIB30BATh ONPCACICHUA TI'COMCTPHYCCKUX (1)I/II‘yp u HOHHTHﬁ, JAEMOHCTPHUPOBATH
MIpUMEHEHNE TONYyYEeHHBIX YMEHUH B (M3MKe W TEeXHUWKE. DTH CBS3M HambOoliee SPKO BHJHBI B TeMax
«BekTopbl», «TpuroHOMeTpruUecKre COOTHOIICHMS», «Meroa koopauHat» u «Teopema [Tudaropar.

Yuebubiii Kkypc «l'eoMeTpus»» BKIIOYAaeT CIEAYIONIME OCHOBHBIE pAa3/leNbl COAEPKAHUA:
«["eomeTpuyeckre (QUIYpbl M HX CBOWCTBa», «l3MepeHHe IeOMETPHUECKHUX BEIUYUHY», «JleKapTOBbI
KOOPJMHATHI Ha MJIOCKOCTHY, «BeKToph», «/IBHkKeHus m1ockocTy, «[IpeodpazoBanus mogo0us».

Ha m3ydenue yuebnoro xypca «I'eomerpusi» orBonutcst 204 gaca: B 7 kiacce — 68 gacoB (2 yaca B
HEZEN0), B 8 kacce — 68 gacoB (2 gaca B Hemeno), B 9 kimacce — 68 gacoB (2 Jaca B HEIEIIO).



COJAEPXKXAHUE OBYYEHUA
7 KJIIACC

Hauanenele mnoHATHS reomerpud. Touka, mnpsMas, OTpPe30K, Jyd. Yron. Buael yrios.
BeprukanbHble U cMexHble yribl. buccekrpuca yria. Jlomanasi, MHOroyroiabHuk. llapannensHocTs u
NEPIEHAUKYIISIPHOCTD NIPSMBIX.

Cummerpuynble ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOW CHMMETpHH. [IpUMepbl CHUMMETpUHU B
OKPY’KaIOILEM MHpE.

OcCHOBHBIE TIOCTPOEHHSI C TOMOIIBIO IUPKYIsd W JuHeWku. TpeyronbHuUK. Bricora, menuana,
OuccekTpHca, UX CBOMCTBA.

PaBHOOEnpEeHHBIN 1 PaBHOCTOPOHHUHN TpEyroibHUKH. HepaBeHCTBO TpeyroipHUKa.

CBoiicTBa ¥ IPU3HAKU PaBHOOEAPEHHOTO TPEYroNbHUKa. [Ipr3HaKku paBeHCTBA TPEYTOJIHLHUKOB.

CBoiicTBa M TpPHU3HAKH MapauIeNbHBIX MpsSMbIX. CyMMa YyIJIOB TpeyroibHHMKa. BHeIIHHE yriibl
TPEYrOJIbHUKA.

[IpsimoyronpHelit  TpeyronbHUK.  CBONCTBO  MenHWaHbl — MPSIMOYTOJBHOTO  TPEYrOJbHHUKA,
NPOBENEHHON K runoreHyse. IIpu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJBHUKOB. IIpsMOyronbHbIN
TPEYTOIBHUK C yriioMm B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOW, TeOpeMa
o OombIIeM yriie u OobIel CTOpOHE TpeyroabHUKA. [lepreHKynsap n HaKJIOHHAsL.

I'eomerpuueckoe MecTo ToueK. buccekTpuca yriia U cepeIrHHbINA NEPIIEHAUKYISIP K OTPE3KYy Kak
TFEOMETPUIECKHE MECTA TOYEK.

OKpyXHOCTh W KPYyT, XOp/ia U JUaMEeTp, UX CBOMCTBA. B3amMHOe pacmonoxeHne OKpYKHOCTH U
npsimoii. KacatenmpHass m cekymas K OKpyKHOCTH. OKpYXHOCTh, BNHCAaHHas B yroia. BrmcanHas u
OIMCAHHAs! OKPY>KHOCTH TPEYT OJIbHUKA.

8 KJIACC

Yersipéxyronpuuku. [lapamienorpamMm, ero mnOpu3Hakd MW cBoiicTBa. YacTHele ciydau
rapajuIeiorpaMMoB (IIPSIMOYTOILHUK, pOMO, KBazpaT), UX IPHU3HAKA U cBOMCTBA. Tparmenus, paBHOOOKas
Tpamnenus, e€ CBoicTBa U pu3HaKu. [IpsMoyronbpHas Tpanenus.

Meron ynBoenusi Menuanbl. lleHTpanbHass cummerpus. Teopema @aneca U Teopema O
MIPOTMOPITNOHATBHBIX OTPE3KaX.

Cpennue IMHUY TPEYTOIBHAKA | Tparenuu. LleHTp Macc TpeyrompHuKa.

[lomobue TpeyrompHUKOB, KOd(huummeHTt mnomodbus. Ilpu3Haku 1OMOOMS TPEYTrOIHLHUKOB.
[Ipumenenue monobus Mpy pemIeHUH MPAKTUIECKUX 3a/1ad.

CeoiicTBa momaneii reomerpudeckux ¢uryp. DopmMynsl A TUIOMAAM TPEYTOIBHUKA,
napasuiesorpamMmma, pomOa u tparenuu. OTHOIIEHHE TUIOIA el MOT00HBIX QUTYD.

Brrancnenuve momaei TpeyrolbHUKOB U MHOTOYTOJIFHUKOB Ha KIIeT4aTol Oymare.

Teopema [Tudaropa. [Ipumenenne Teopems! [Iudaropa npu penreHny NpakTHIECKUX 3a7a4.

CuHyCc, KOCHHYC, TaHT€HC OCTPOro yIjla TMpPsAMOYTOIBHOTO TpeyroisbHuKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAeCTBO. TpuroHomerpuueckue Gpyrkmuu yrios B 30, 45 u 60°.

Bnoucanneie 1 LEHTpaldbHbIE YITIBI, YTOJI MEXKAY KAcaTEIbHOU M XOpIOH. YTIIBI MEXIY XOpJaMU U
CeKyIMMH. BrmcaHHble W ONWCaHHBIE YETHIPEXYTONBPHUKK. B3auMHOE pacroloXeHne [BYX
okpyxHocTelt. Kacanne okpyxxHOCTel. OOIme KacaTelbHbIE K TBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO.
DopmyIbl IPUBEECHHUS.

Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PelieHue NpaxTHYECKUX
3a/1a4 C UCTOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CIHYCOB.

[IpeoOpazoBanue nmomodus. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 IpoOU3BEAEHNUN OTPE3KOB XOPJI, TEOPEMBI O TIPOU3BENEHUHU OTPE3KOB CEKYIUX, TEOPEMA
0 KBaJpaTe KacaTelbHOM.



Bexrop, anuHa (MOAYNb) BEKTOPA, COHAINIPABICHHBIC BEKTOPHI, IPOTUBOIOJIOKHO HANpaBJICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMd HaJ BEKTOpaMmH. PaznoxkeHue
BEKTOpa IO JBYM HEKOJUIMHEAapHBIM BekTopaMm. KoopaunaTel BekTopa. CkalsipHOE NpPOU3BEICHHE
BEKTOPOB, IIPUMEHEHUE JJIs1 HAXOKCHUS JJIUH U YIJIOB.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS IPSIMOM U OKPYKHOCTU B KOOpJAUHATaX,
IIEpECEUEHUE OKPYKHOCTEN U MPAMBIX. MeTog KOOpAUHAT U €ro IPUMEHEHUE.

IIpaBunbHbIE MHOrOyroiabHUKH. JlIMHA OKpY:KHOCTH. I['pamycHas W paaviaHHas Mepa yIua,
BBIYMCIIEHUE JJIMH IyT OKpYKHOCcTel. Ilnomane kpyra, cekropa, cermMeHTa.

JB>KeHHs TUIOCKOCTH M BHYTPEHHHE cuUMMeTpud (uryp (dreMeHTapHble NpeNCTaBICHNUS).

[TapannensHbiil nepenoc. [loBopor.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE  pe3yJILTATBI  OCBOCHUS  MpOrpaMMbl  ydeOHoro Kypca  «[ eomerpusi»
XapaKTepU3yIOTCs:

1) maTpuoTH4Yeckoe BOCIUTAHME:

MPOSIBIICHUEM HHTEPECa K MPOLLIOMY W HACTOSILIEMY POCCHUHUCKOM MaTEeMaTHMKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUAM POCCUMCKHX MATEMAaTUKOB M POCCHUHCKOM MAaTEMaTUYECKOM IIKOJBI, K
WCTIOJIb30BAHMIO ATHUX JJOCTHKEHUH B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kaIaHcKoe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

FOTOBHOCTHIO K  BBIMIOJTHEHWIO OO0S3aHHOCTEM TpakJaHWHA M peaJd3allid  ero Ipas,
MPEACTaBICHHEM O MaTeMaTHYECKMX OCHOBaX (YHKIHMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHA,
MpOLeyp TPaXKJAaHCKOro oOIecTBa (HAmpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO
OTHYECCKHUX HpO6J'I€M, CBA3aHHBIX C MPAKTHYCCKUM IMPUMCHCHHUEM ):[OCTI/I)KCHI/Iﬁ HayKHl, OCO3HaHHWEM
Ba’XHOCTHU MOPAJIbHO-3TUYCCKUX ITPHUHIIUIIOB B ACATCIIbHOCTU y’-IéHOFO;

3) TpyAoBoe BOCIUTAHHE:

yCTaHOBKOﬁ Ha AaKTHBHOC Y4YaCTHUC B PpPCHICHUU [MPAKTUYCCKUX 3aJad MaTeMaTHYeCKOH
HATPaBJICHHOCTH, OCO3HAHNWEM Ba)KHOCTH MaTEMAaTHYECKOTO 00pa3oBaHMS Ha MPOTHKEHWUU BCEH KU3HU
JUIS yCTIeHON MPOo(heCCHOHAIbHON JCATEIBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM
BBEIOOPOM ¥ MOCTPOSHHUEM HHIUBUIYaTbHON TPaeKTOPHH 00pa30BaHMS W KU3HEHHBIX IUIAHOB C Y4ETOM
JIUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTHIO K AMOIMOHAIFHOMY M 3CTETHYECKOMY BOCIIPHSTHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, pelieHnii, pacCyKIeHNH, YMEHHIO BUIETh MaTeMaTHIEeCKEe 3aKOHOMEPHOCTH B HUCKYCCTBE;

5) nueHHOCTH HAYYHOI'0 NO3HAHUS:

OpHeHTalNneHl B JISITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPENCTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS YEIOBEKA, IPUPOJIBI M OOIIECTBA, TOHUMaHHEM MaTeMaTHYECKON HAYKU Kak
cdepbl 4eOBEUECKON IESITEHbHOCTH, ITAOB €€ Pa3BUTHSA M 3HAYMMOCTH JJISl Pa3BUTHS IMBHIN3AIIH,
OBIIAZICHUEM SI3BIKOM MAaTeMaTHKd M MaTeMaTHYeCKOH KyJIbTYypOH KaK CpPEACTBOM TIO3HAHHS MUDA,
OBIIAZICHUEM TPOCTEHIINMY HAaBBIKAMH HCCIIEAO0BATENHCKOM IITENFHOCTH;

6) ¢usznueckoe BoOcHMTAHHME, (POpPMUPOBAHME KYJIbTYPblI 310POBbS M 3MOLUOHAIBHOIO
O1aromosryums:

TOTOBHOCTBIO MPHMEHSATh MaTEeMaTH4YeCKHe 3HAHUS B HMHTEPEcaX CBOErO 3/I0POBBS, BEICHUSA
3I0pOBOTO 0O0pa3a JKW3HU (3I0pOBOE IHTaHWE, COAJAHCHPOBAHHBIA pPESKUM 3aHATHH W OTIBIXA,
perymspHas (u3NYecKas aKTUBHOCTB), CHOPMHUPOBAHHOCTHIO HaBbIKa pe(IIEeKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TaKOro K€ MpaBa JPyroro 4emoBeKa;

7) 3KoJI0rMYecKoe BOCIIMTAHKE:

OpHEeHTalnel Ha TpPUMEHEHHEe MaTeMAaTHYeCKHMX 3HaHWU s pelleHus 3a7ad B 00JIacTH
COXPaHHOCTH OKPY)KArOIIeH Cpe[bl, TUIAHHPOBAHUS TOCTYIIKOB M OIIEHKA MX BO3MOXKHBIX ITOCTIEICTBUIH
IUT OKPYKaroIIell cpenbl, OCO3HAHHWEM TII00aTBbHOrO XapaKTepa IKOJOTHMYECKUX IMPOoOJIeM W IyTed HuX
pemIeHus;

8) apanTanus K H3MEHSIIOIIUMCS YCJI0BUSIM COLUMAJIBHON U NIPUPOIHOH Cpeabl:

TOTOBHOCThIO K JEHCTBHAM B YCIIOBHSX HEOINPENENEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTHUECKYIO JESTEIbHOCTh, B TOM YHCIE YMEHHE YUUTHCA Y APYTUX IJFOJIEH,
MPUOOpETaTh B COBMECTHOMU JEITETbHOCTH HOBBIE 3HAHUS, HABBIKH U KOMITETEHIIMH U3 OIBITA IPYTUX;

HEO0OXOAMMOCTHIO B ()OPMHPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIe (YOPMYITUPOBATH UJEH, TTOHITHS,
TUNOTE3Bl 00 OOBEKTaX W SBICHHUSX, B TOM YHCJIE€ paHee HEWU3BECTHBIX, OCO3HaBaTh AE(HUIINTHI
COOCTBEHHBIX 3HAHWUI M KOMIIETEHTHOCTEH, TNIAHNPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAaIlMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAIUIO Kak
BBI30B, TPeOYIOMUN KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHUS U IEUCTBUA, (HOPMYITHUPOBATH U
OLIGHUBATDH PUCKHU U TIOCIIEICTBHS, HYOPMHUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIC YHHBePCcATbHbIE YUeOHbIe AeiicCTBHSA



Ba3oBble Jilornyeckue 1eCTBUA.

BBUIBJIAITh U XapaKTEPH30BaTh CYLIECTBEHHBIC NMPU3HAKK MaTEeMaTHYECKUX OOBEKTOB, MOHSTHH,
OTHOLICHUIH MEXIy TMOHATHAMH, (OPMYIUPOBATh ONpeAclicHUsl TOHSTHUH, YCTaHABIMBATh
CYIIECTBEHHBIH MPHU3HAK KIacCU(PUKAIWU, OCHOBaHHA il 00OOLICHUS W CPaBHEHUS, KPUTEPUH
IIPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIMPOBaTh M  NPeoOpa3oBHIBATH  CYXKACHHUS: YTBEpAMTEIbHBIE U
OTpULATENbHbIC, CTUHUYHBIEC, YACTHBIE U OOLIHNE, YCIOBHEIC;

BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MPOTHUBOpEUHs B (paKkTax, JaHHBIX,
HAONIOACHHUSIX M YTBEPXKICHUSX, NpeAIaraTb KPUTEPUU JUI BBISABICHUS 3aKOHOMEPHOCTEH H
NIPOTUBOPEUHIL;

JleNaTh BBIBOABI C MCIOJIb30BAHHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

pa3dupath JI0Ka3aTelbCTBA MATEMATHUECKUX YTBEPXKICHWH (IpsMble W OT TMPOTHBHOIO),
MPOBOANTH CAMOCTOSATEIILHO HECIIOKHBIE JIOKA3aTEbCTBA MaTEMaTHIECKHX (DaKTOB, BHICTPAMBATH
apryMeHTAllMi0, TMPHUBOIUTH TPUMEPHl W  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
pacCyKIeHHus;

BHIOMpATh CIIOCO0 penieHusl y4eOHOH 3ajaur (CpaBHUBATh HECKOJBKO BapUaHTOB pELICHHUS,
BBIOMpATh HanboJee MOAXOJSIININ C YYETOM CAMOCTOSITENBHO BBIICTIEHHBIX KPUTEPHUER).

ba3oBble HccienoBaTeIbCKHE TeHCTBUS:

WCIIONB30BaTh BOMPOCH KaK HCCIEAOBATENIbCKUNA HWHCTPYMEHT TIO3HAaHWA, (OPMYIHPOBATH
BOIIPOCHI, (PHKCHPYIOIIHE IIPOTHBOPEYHE, IPOOIEMY, CAMOCTOSATENHFHO YCTAHABIMBATE HCKOMOE H
naHHoe, (popMHUpOBaTh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUI0, MHEHUE;

MPOBOANTE 0 CaAMOCTOSTEIBHO COCTABJIEHHOMY IUIAHY HECIIOXKHBIH JKCIEPHMEHT, HeOONbIIOoe
HCCIICIOBAHUE TI0 YCTAaHOBJICHHMIO OCOOCHHOCTEH MAaTeMaTH4ecKoro O0O0BeKTa, 3aBHCHMOCTEH
00BEKTOB MEXKY CO0OIA;

CaMOCTOSTEIFHO (OPMYyITHpPOBaTh OOOOINEHWS W BBIBOJBI IO PE3yNbTaTaM MPOBEIEHHOTO
HAOJIO/ICHHS, WUCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh TONYYCHHBIX PE3yIbTaTOB, BBIBOJIOB U
000011IeHNH;

MPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE TpoIlecca, a TAKXKe BBIIBUTaTh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ nndopmanueii:

BBISBJIITH HEAOCTATOYHOCTh M M30BITOYHOCTD MH(POPMAINH, TAHHBIX, HEOOXOINMBIX JUIS PEIICHUS
3a71aum;

BBIOMpATh, aHAJTM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH MH()OPMAIHIO Pa3IHIHBIX
BUIOB U (pOPM ITPEICTABICHHS;

BBIOMpaTh (OpMy MpecTaBIeHUS HHGOPMAIMN W WUTIOCTPUPOBATH PelIaeMble 3aaul CXEMaMH,
IUarpaMMaMi, HHOM TpauKoi U HX KOMOMHAIIHSIMU,

OIICHUBATh HAAS&HKHOCTh HMHGOPMAIMM MO KPUTEPUSAM, TMPEAIOKEHHBIM y4YHTENeM WIN
copMyITMpOBaHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIE YHHBePCaAJbHbIe YUeOHbIe 1eiiCTBUS

BOCIIPUHUMATh U (POPMYIHUPOBATH CY)KICHUS B COOTBETCTBHM C YCIOBHSIMH M LETSIMHU OOILEHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaThb
MOSICHEHHUS 110 X0y PEeIIeHHs 3a1a4l, KOMMEHTHPOBATh ITOJyYCHHBIH Pe3yJIbTaT;

B Xo0Jle 00CYXIEHHS 3a7aBaTh BOIPOCHI 110 CYIIECTBY 0OCYKAaeMON TeMbl, IPOOIEMBI, peraeMon
3a]a4u, BBICKAa3bIBaTh MJICH, HAlleICHHbIE HA IOMCK PEIEHMS, COIOCTAaBJIATH CBOM CY)KICHHUS C
CY)KIEHHUSMHU JPYTUX YYAaCTHHUKOB [Hajiora, OOHapyKuMBaTh Pa3iiMuue U CXOJCTBO IO3MLUH, B
KOppeKTHOH (opMe HOopMyIIUpOBaTh Pa3HOIIIACHS, CBOU BO3PAXKEHMUS,;

MPEACTaBIATh pE3yibTaThl pEIIeHHA 3aJayd, JSKCIEPHUMEHTa, HCCICJOBAaHMUs, IPOEKTa,
CaMOCTOSITEIbHO BBIOMpPATh (opMaT BHICTYIUIEHHS ¢ YYETOM 3a/a4 MPE3eHTAluN U OCOOCHHOCTEH
ayJIUTOPHH;

MIOHUMATh U MCIIOJIb30BATh MPEUMYILECTBA KOMAHAHOW M MHIUBHUYaIbHON pabOThl IPH PEIICHUH
y4eOHBIX MaTeMaTHYECKHX 3a/1aY;

MPUHUMATH LeJb COBMECTHOM AEATENbHOCTH, MJIAHWPOBATh OPTaHU3aLHUIO0 COBMECTHOW paloTH,
pacnpenensaTb BUAB paboT, JOroBapuBaThcs, 00CYKAATh MPOLECC U Pe3yabTaT paboThl, 0000IATH
MHEHHS HECKOJIBKUX JIFO/IEH;



*  Y4YaCTBOBATh B I'PYHIIOBBIX (bOpMaX pa60T51 (O6CY)KILCHI/I$I, oOMeH MHCHUAMHU, MO3T'OBLIC IITYPMBI
n )lpyrI/Ie), BBITIOJIHATH CBOKO YacCThb pa60Tm U KOOPAWHHPOBATL CBOU ﬂeﬁCTBHﬂ C Opyrumu
JI€HaMHM KOMaHJbI, OLICHHBATh KadyC€CTBO CBOCIO BKJaJa B 06HIPII>1 MNPOAYKT IO KPpUTCPUAM,
C(bOpMyJ'II/II)OBaHHI)IM YuaCTHUKaMH B3aPIMOI[CI>iCTBHH.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:
* CaMOCTOSITETIbHO COCTABIISATH ITUIAH, ajrOPUTM pEIICHWs 3aJayd (WM ero 4acth), BHIOMpATh
cmocod pemeHuss ¢ Y4ETOM HMEIOIIUXCS PecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH C y4ETOM HOBOW WH(pOPMAIUH.

CaMOKOHTPO/1b, IMOUMOHAIbHBIH HHTELIEKT:

*  BJaJeTh CIOCOOAMM CaMOIIPOBEPKHM, CAMOKOHTPOJIA TIpolecca M pe3ysibTaTa peIICHHUS
MaTeMaTH4YeCKOM 3a/jauu;

*  NpeaBUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TIpU PEIIEHWHA 3a7add, BHOCHUTH
KOPPEKTUBBI B JICITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB, HAMJICHHBIX OIIHUOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

*  OIIEHWBATHh COOTBETCTBHE PE3YNIbTATA NCATEIHHOCTH MTOCTABICHHOH IEIH U YCIIOBHSIM, OOBSICHITH
NPUYUHBI JTOCTYDKEHUS VI HEAOCTWIKEHHUS IIeJIM, HAXOMUTh OIMMOKY, JaBaTh OIECHKY
MIPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHBI
K konIty oOydeHust B 7 Kjacce 00ydaroUICs MOMYyYUT CICAYIOINE TPSIMETHBIC PE3YJIbTaThI:

Pacrio3HaBaTh M3ydeHHBIE T€OMETPHUYECKUE (DUTYpHI, ONpENeNsITh UX B3aUMHOE PACIIONOKEHHE,
n300pakaTh Te€OMETPUIECKHE (DUTYPHI, BBIIOIHATD YEPTEXKHU MO YCIOBUIO 3a1aui. VI3MepaTh IMHEHHBIE U
YIJIOBBIE BEIMUUHBL. PeraTh 3aaun Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEIUYMH YIJIOB.

Henatb rpyOyro OLICHKY JIMHEMHBIX U YIVIOBBIX BEJIMUYUH IPEIMETOB B peajbHON JKU3HU, pa3MEpPOB
MPUPOHBIX 00BEKTOB. Pa3nmuats pa3Meps! 3THX 00BEKTOB O MOPSIIKY BETHYHHEL.

CrpouTh 4epTeKU K TEOMETPHUECKUM 3aauaM.

[lonp30BaThCsl NMpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIONB30BATh IPU3HAKM M CBOWCTBA
PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3a7ad.

[IpoBoauTE NOTHYECKHE PACCYRKAECHHS C UCTIOIb30BAHUEM I'€OMETPUIECKUX TEOPEM.

[lonp30BaThCsl MPHU3HAKAMU PABEHCTBA MPSIMOYI'OJIBHBIX TPEYrOJIbHHUKOB, CBOMCTBOM MEIMAHBI,
MIPOBENEHHON K TMIIOTEHY3€ MPSIMOYT'OIBHOTO TPEYIONbHUKA, B PELLICHUN T€OMETPUYECKUX 3a1a4.

OmnpenensaTe NnapajieabHOCTh NMPSIMBIX C IOMOIIBIO YITIOB, KOTOpPhIE 00pa3yeT ¢ HUMH CEKyLIasl.
OrnpenensaTe NapaliebHOCTh MPSIMBIX ¢ MOMOLIBIO PABEHCTBA PACCTOSAHHUM OT TOYEK OJHOM HpPsIMOU 10
TOUYEK APYrou NpsiMO.

Pemate 3amaun Ha KieT4aToi Oymare.

[IpoBoauTE BBIYMCIIEHUS U HAXOAUThH YUCIIOBBIC U OYKBEHHBIC 3HAUEHHSI YTIIOB B T€OMETPUIECCKUX
3aJadyax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHHKOB M MHOTOYI'OJBHHMKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IPU MEPECEUEHUH ABYX MapajuIebHBIX MPSAMBIX CeKylield. PemaTh npakTHueckue 3a1aqn
Ha HaXO)KJCHUE YTIIOB.

Brnaners moHATHEM TIe€OMETPHYECKOrO MecTa TOYeK. YMETh OIpenensiTb OUCCEKTpHCy yria |
CepeNMHHBII MEPHEHIUKYISP K OTPE3KY KaK FeOMETPUUYECKHE MECTa TOYEK.

@dopmMynupoBaTh ONpeNeNeHus OKPYXKHOCTH M Kpyra, XOpAbl H JIUaMeTpa OKpPY>KHOCTH,
MOJIb30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 3TH CBOWCTBA NPH PELICHUH 3a]a4.

Brnanmers moHsATHEM ONMCAaHHOH OKOJIO TPEYrOoJbHHKA OKPY)KHOCTH, YMETh HaXOIUTh €€ IEHTD.
[Tonp30BaThCst pakTaMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYrONbHUKA MEPECEKAIOTCSl B OJHOW TOYKE, U
0 TOM, YTO CEPEIUHHBIE IEPIIEHANKYIISIPbI K CTOPOHAM TPEYrOJbHHUKA EPECEKAIOTCS B OTHOM TOUKE.

Brnaners noHsiTHEM KacaTebHOW K OKPYKHOCTH, TOJI30BATHCS TEOPEMOI O MEPIEHIUKYIIPHOCTH
KacaTeJIbHOM M paanyca, IpOoBeIEHHOIO K TOUKE KacaHHs.

[Tonmp30BaThCS MPOCTEHIIMMU TE€OMETPUUYECKHMH HEPABEHCTBAMH, NMOHUMAaTh MX MPAaKTUYECKUN
CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE IIOCTPOEHUS C IOMOILBIO HUPKYJIS U IMHEUKH.



K konmy oOyuenus B 8 kiaacce oOyyaromuiicss MOMYYUT CIEAYIOIIUE IPEAMETHBIE PE3yIbTaThL:

PacriosnaBaTh OCHOBHBIE BUBI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, OJIb30BATHCS UX CBOWCTBAMHU
MIpH pelIEHNH TeOMETPUYECKHUX 3aay.

[IpuMeHATH CBOICTBA TOUKH MEpECEUEHUs] MEJUAaH TPEYTOJIbHUKA (LIEHTPa Macc) B pELICHUH 3a1a4.

Brnagers moHsATHEM cpeqHel JIMHUM TpEyrojbHHMKA W Tpamneluud, NMPUMEHSATh MX CBOMCTBa MpH
peuleHn reomerpuyeckux 3anad. Ilome3oBarees Teopemoit Daneca U TEOPEMON O NMPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEeLIeHNs IPaKTHUECKUX 3a/1ad.

[TpuMeHATH PU3HAKH MTOI00US TPEYTONBHUKOB B PELICHUU TEOMETPHUUECKHX 3a/1a4.

[onp3oBatecst Teopemoii [ludaropa mist perieHUs TEOMETPHYECKHX M TMPAKTUYECKUX 3aad.
CTpouTh MaTeMaTHYeCKYyl0 MOJAEIb B MPAKTUYECKUX 3a/adyax, CaMOCTOSTENbHO JAeiaThb YepTéx u
HaxOJHUTh COOTBETCTBYIOUINE JTHUHBI.

Brnagers moHSATHAMHU CHHYCA, KOCUHYCA M TAaHT€HCA OCTPOro YIila MPsIMOYTOJIBHOT'O TPEYTOIbHHKA.
[Tonmp30BaTHCS 3TUMU MOHATHSAMHU IS PELLISHHs MPaKTHUECKUX 3a/1a4.

Beruucnsate (pa3nuuHBIME clIOCO0aMHM) TUIOMIAJb TPEYroOJNbHUKA W TJIOMAAH MHOTOYTOJIBHBIX
¢uryp (monw3ysch, TI/Ie HEOOXOMUMO, KalbKyasTopoM). [IpHMeHATh TONy4YeHHbIE YMEHUS B
MPaKTHYECKUX 3a/1ayax.

Brnagers mOHATHMSAMH BIMCAHHOTO M IIEHTPAJIBHOIO yTjla, MCIOJIb30BaTh TEOPEMBI O BIHCAHHBIX
yriaax, yriax Mexay XopaaMu (CeKyIMMH) M yIJie MEXAy KacaTelbHOW M XOpIOW TpW pelIeHUH
reOMETPUYECKUX 3aad.

Brnagers TMOHATHEM ONMCAHHOTO YeTHIPEXYTONBbHHUKA, TIPUMEHSTH CBOMCTBA OIHCAHHOTO
YeThIPEXYTONbHNKA TP PEIeHUH 3a1a4.

[IpumeHATh MOMyYeHHBIE 3HAHWS HAa MPAKTUKE — CTPOMTH MaTeMaTH4eCKhe MOIENH IS 3aaad
peambHOW JKWU3HH W TPOBOIUTH COOTBETCTBYIONIME BBIYHCICHHWS C MPUMEHEHHEM NOI00us |
TPUTOHOMETPHUH (TIONIB3YSCh, Te HEOOXOANMO, KAIbKYIISITOPOM).

K koniry oOyueHus B 9 kiaacce oOydaromuiics MOMYYUT CIEIYIOIIHE MPEAMETHBIE PE3YIIbTaThI:

3HaTh TpUTOHOMETpUYecKHe (DYHKIIMHM OCTPBIX YIJIOB, HAaXOJWTh C HMX TIOMOIIBIO pa3IH4YHbBIC
3JIEMEHTHI TIPSIMOYTOIBHOTO TPEYToJIbHUKA («pEeIIeHrne IPSIMOYTOIBHBIX TPEYroIbHUKOBY). HaxomuTs (c
MTOMOIIBIO KAJIBKYIATOPA) AITUHBI ¥ YTIIBI U1 HETaOMNYHBIX 3HAYCHUI.

[Tomp30BaTeCcs (hopMynaMu TPHUBEINCHHUS W OCHOBHBIM TPHUTOHOMETPHYECKHM TOXIECTBOM ISt
HaXO0X/IEHUS COOTHOMIEHIH MEXIy TPUTOHOMETPUIECKIMHE BETHINHAMH.

Hcnonp3oBaTh TEOpEMBI CHHYCOB W KOCHHYCOB IS HAXOXKICHHUS PA3NIMYHBIX 3JIEMEHTOB
TPEYTOIbHUKA («pelIeHre TPEYTOJILHIUKOBY), TPUMEHSATh UX MIPH PEIICHUH T€OMETPUIECKUX 3a1ad.

Brnagers moHATHAMEU TTpeoOpa3oBaHUs MOA00MS, COOTBETCTBEHHBIX AIIEMEHTOB MOJOOHBIX (UTYD.
[Tomp30BaThCS CcBOIiCTBaME TOAOOWS TPOU3BONBHEIX (UTYP, YMETh BBIYUCIATE JUIMHBI U HAXOAWUTH YTIIBI
y momobHbIX ¢uryp. llpuMmeHSTH CBOWiCTBa TOAOOWS B MPaKTHUECKHX 3ajadaX. YMETh NPUBOIUTH
MIPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tomp30BaTHCS TEOpEMaMU O IPOU3BEACHUN OTPE3KOB XOP/I, O IPOU3BEIACHUN OTPE3KOB CEKYIINX, O
KBaJpaTe KacaTeIbHOM.

[Tomp30BaTHCS BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUI U (DU3MUYECKHA CMBICII, IPUMEHATH UX B
pelIeHuu TeoMeTpuYecKnX U (hr3udeckux 3aaad. [[puMeHsTh CKalsIpHOE MPOW3BENEeHHE BEKTOPOB IS
HaXOX/ICHUS JJTHH U yTJIOB.

[Tomp30BaTHCS METOAOM KOOPIMHAT HA TUIOCKOCTH, IPUMEHSTH €T0 B PEIICHINH T€OMETPUIECKUX U
MIPaKTUYECKUX 3a/1a4.

Brnagers MOHATHAMH TIPAaBWJIBHOTO MHOTOYT'OJMBHUKA, JJIMHBI OKPY)KHOCTH, JUIMHBI JyTH
OKPY)KHOCTH W PaJIMaHHON Mephl yria, YMETh BBIYUCIATH IUIOMIANh Kpyra W ero dactedd. [lpumeHsTh
MOJTyYeHHBIE YMEHHS B IPAKTUIECKUX 3a/adax.

Haxoautb ocw (Wi EHTPBI) CUMMETpUHU (DUTYP, TPUMEHSTH JABMKEHUS TUIOCKOCTH B MTPOCTEHTIIMX
CITydasix.

[IpuMeHsATs TONyYeHHBIC 3HAHWS HA TPAKTUKE — CTPOUTHh MaTeMaTHYeCKhe MOIETH I 3a1ad
pea’dbHOM KHM3HM M TPOBOAWUTH COOTBETCTBYIOIIME BBIYMCICHHS C TPUMEHEHHEM NOoAo0Us W
TPUTOHOMETPHUYECKUX (PYHKIHMH (TOIB3YsICh, Te HEOOXOAUMO, KaJIbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne

HaumeHoBaHMe pa3nesioB U TeM

KoanyecTBo yacoB

DJIeKTpOoHHBbIe (M poBbIE)

n/n NporpamMmsl Beero | Kontp. | Ilpakt. | 00pasoBaTeibHbIe pecypehl
padoTsl | padoThI
1 [IpocTeiinme reoMmeTpuyeckue 15 1 1 Bbubmoreka LJOK
¢burypsl u ux cBoiictBa. Mamepenue https://m.edsoo.ru/7f415e2e
TreOMETPUYECKUX BEITHMUNH
2 TpeyronpHUKH 25 2 1 bubmoreka [JOK
https://m.edsoo.ru/7f415e2e
3 [TapannenpHBIC IPSMBIEC, CyMMa 12 1 bubnuoreka [JOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo0.ru/7f415e2e
4 OKpyXHOCTB M KPYT. 13 1 bubmoreka [JOK
I'eoMeTpUYecKHe MOCTPOCHHSI https://m.edsoo0.ru/7f415e2e
5 [ToBTOpeHue, 0000IIEHNE 3HAHMI 3 1 bubnuoreka [JOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 5 3
ITPOTPAMME
8 KJIACC
Ne HaunmeHoBaHue pa3aesioB H TeM KoJsinuecTBo yacos

nexTpoHHble (L pPoBHIE)

w/n fpoTpaMmet Bcero Koutp. | Ipaxr. o0pa3oBaTe/ibHbIe pecypchl
paéoThl | paboTHI
. bu6mmoreka IJOK
1 HetsipExyromiir 14 1 ! https://m.edsoo.ru/7f417e18
[Tnomans. HaxoxaeHnue miuomaaei
5 TPEYTOIbHUKOB ¥ MHOTOYT OJIbHBIX 13 1 5 bubmmoreka LIOK
¢buryp. Ilnomaau mogo0HbIX https://m.edsoo.ru/7f417e18
duryp
3 Teopema Iludaropa u Hagana 8 bubmoreka [IOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
Teopema Daineca u Teopema o
4 HpOﬁOpLII/IOHaJ'ILHLIX OTII)JGSKaX 16 2 1 Bubmmorexa LIOK
’ https://m.edsoo.ru/7f417e18
OJ00HBIE TPEYTOIbHUKH
Vsl B OKpyXHOCTU. BriricanHbie
U ONUCAHHbIC YETBIPEX YT OJIbHUKHU. bubmmoreka [JOK
5 14
KacarenbHble K OKPY>KHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxxHocTeit
. bubmoreka [IOK
0 HosTopenne, oboduienne snanmii 3 1 https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB 110 68 5 4

[NPOI'PAMME
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9 KJIACC

Ne HaumeHnoBaHue pa3fgesioB U TeM KoauuecTBo yacos JyekTpoHHbIe (LM (POBHIE)
n/m | MporpamMmsl Bcero | Kontp. | Ipakt. | 00pasoBateiibHbie pecypchbl
padoTsl | padoThI
1 Bekropst 8 Bbubmmoreka LJOK
https.//m.edsoo.ru/7f41al2c
2 JlexapToBBI KOOPIMHATHI HA 10 1 1 Bbubmmoreka LJOK
IJIOCKOCTH https.//m.edsoo.ru/7f41al2c
3 Tpuronomerpusi. Teopemsl 14 1 1 bubmuoreka IJOK
KOCHHYCOB U CHHYCOB. Perenne https://m.edsoo.ru/7f41al2c
TPEyTrOJIbHUKOB
4 IIpaBuIBEHBIE MHOTOYT OJIBHUKH. 12 1 1 bubnuorexa LIOK
JIHa OKPYKHOCTH U TLJIOIIA/Ib https://m.edsoo.ru/7f41al2c
Kpyra. Beluucnenue niaomazaeu
5 JIBIDKEHUS TII0CKOCTH 8 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41al2c
6 [IpeobpazoBanue nompooOus. 9 bubmmoreka [JOK
Merpuueckre COOTHOIICHHS B https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
7 [ToBTOpeHue, 0000IIEHNE 3HAHUI 7 1 bubmmoreka IJOK
https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 5 3
[MPOI'PAMME

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VISl YYEHUKA

I'eomerpus, 7-9 xnaccel/ Atanacsa JI1.C., byry3os B.®., Kagomries C.b. u mpyrue, AKnpoHepHoOe

obmecTBo «M3marenbcTBo «IIpocBemenne»

METOIUYECKHUE MATEPHAJIbBI VIS YYUTEJIA

METOUYECKOE MOCOOHE JUTS YIUTEIIS,

JMIAKTUYECKUE MaTepUAIIBI;
paboune TeTpanu;
TEMaTUYECKHE TECTHI;

KOHTPOJIBHBIE 1 CaMOCTOATEIIbHBIC pa60TLI.

https://resh.edu.ru
bubnunoreka [{OK https://m.edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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