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HOACHUTEJBHASA 3AIINCKA

ApnantupoBaHHass ~paboyas mporpaMma IO  y4eOHOMY  IpEAMETY
«['eomeTrpusi» paccunTaHa Ha OOy4YarOIIKXCS C PACCTPOMCTBAMU AyTUCTHUECKOIO
ciektpa (PAC), ocBamBarommx 00pa30BaTEeIbHYIO MPOTPAMMY B HWHKIIO3UBHOM
KJ1acce.

Obyuarommecs ¢ PAC momywairoT o0pa3oBaHHME, COOTBETCTBYIOLIEE I10
UTOTOBBIM JIOCTM)KEHUSM K MOMEHTY 3aBEpLUCHUS OO0Yy4YEeHUs, IJIaHUPYEMbIM
pe3yabTaraM OCHOBHOTO OOIIEro 00pa3oBaHUsi HOPMATHBHO Pa3BUBAOIIMXCS
CBEPCTHHUKOB, U B T€ ke CPOKH 00yueHus (5-9 Kiacchl) Mpu CO3JAaHUU YCIOBUH,
YUHUTBHIBAIOIIMX UX 0COObIE 00pa30BaATENbHBIE TOTPEOHOCTH.

[Ipu peanuzanuu paboueil mporpaMMbl yueOHOro npeamera «l'eoMerpus»
st obyvaromuxcss ¢ PAC y4uTBIBatOTCS BO3MOXKHBIE OCOOEHHOCTH [IeTeid:
cnequ(pUYecKre HApYIICHHUsS pa3BUTHUSA, XAPAKTEPU3YIOIIHECS KayeCTBEHHBIM
HapyLIEHUEM COLMAIBHOTO B3aWMOJCHCTBUSA, KOMMYHHMKALUW, OTPAHHUYEHHBIMU
MHTEpPECAMU U I€ATEIBHOCTBIO, TOBTOPSIOIIMMCS CTEPEOTUITHBIM IIOBEICHUEM.

Oco0eHHOCThIO peasin3auy padbouel IporpaMMbl SIBISIETCS:

1. KoppekiunoHHO-pa3BUBaIOMIMNA XapakTep OOy4eHHUs, YTO BBIPAXKaeTcs B
BBIIEJICHUM  CYIIECTBEHHBIX NPU3HAKOB  M3y4aeMbIX  sBICHUHA  (yYMeHue
aHaJIM3UpPOBaTh, BBIACIATH TIJIABHOE B MaTepuale); ONnope Ha OObEKTHBHbBIC
BHYTPEHHHUE CBsI3U, COACpKAHME M3y4aeMOro marepuana (B paMKax MHpeiameTa u
HECKOJIbKUX TMPEIMETOB); COOJIOJICHUM B OMpelesieHne o0béMa H3ydaeMoro
Marepuana, MNPUHLMUIIOB  HEOOXOJMMOCTM M JOCTaTOYHOCTH;  YYeTe
WHIUBUIYAIbHBIX OCOOEHHOCTE pebeHKa, TO €CTh O0ECHeYeHHE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO OOY4YEHHUs; NPAKTUKO-OPUEHTUPOBAHHOW HANpaBIEHHOCTH
y4eOHOro  Mpolecca; CBSA3M  MNPEIMETHOTO  COAEpPXKAHUS C  KU3HBIO;
MPOCKTUPOBAHUM KUZHEHHBIX KOMIIETCHIIMI 00ydYaromerocs; BKJIIOYEHUH BCETO
KJlacCa B COBMECTHYIO JESTENbHOCTh [0 OKa3aHUIO TOMOIIM JpYr JApYTy;
NOPUBJICYCHUH JOTIOJHUTEIbHBIX PECcypcoB (creuuaibHas HMHIWBUIYyaJbHas
OMOIIIb, 00CTaHOBKA, 000pPYI0BaHUE, IPYTHE BCIIOMOTaTEIbHbBIE CPEACTBA).

2. YBenu4yeHHE  BpEMEHHM, IUIAHUPYEMOrOo  Ha  IOBTOPEHHE WU
IPOMNEACBTHUECKYI0 paboTy ¢ Y4ETOM 0COOBbIX 00pa3oBaTelbHBIX MOTpPeOHOCTEN
nereit ¢ PAC.

3. [IpoekTupoBanre HapsAy C OCHOBHBIMH  00pa3oBaTEeIbHBIMU
3a/lauaM¥ MHIWBUIYaJbHBIX 00pa3oBaTeIbHbIX 3a1a4 s neteit ¢ PAC.
4, Hcnonb3oBanre NpuéMOB KOPPEKIIMOHHOM TE€/IarOTMKY Ha YPOKax:

- HaTIJISJIHBIE ONOPBI B 00YYEHUU; AITOPUTMBbI, CXEMBbI, IIIa0JIOHBL;

- nosTanHoe (OpMUPOBAHNE YMCTBEHHBIX JIEHCTBU;

- orepexarolee KOHCYJIbTUPOBAHUE MO0 TPYAHBIM TEMaM;

- 0e3yclIOBHOE MPUHATHE O00YyYaroUIerocs, MTHOPUPOBAHUE HEKOTOPHIX
HEraTUBHBIX OCTYIKOB;



- o0ecnieueHrne OOydYaromieMycsi ycmexa B JIOCTYINHBIX €My BHJAX

JeSTEbHOCTH.

5. Ormpeznenenre XapaKTepHbIX sl y4eOHOTO Kypca (opM OpraHU3alHH
NEATEIbHOCTH Y4YalllUXCsi C Y4€TOM OpraHu3alMd B3aMMOJCHCTBUS JETEH:
rpynmnoBasi, TMapHas, WHJIMUBHIyalbHas; TPOEKTHAs, WIrpoBas JE€ATeIbHOCTb;
CaMOCTOATENbHAs, COBMECTHAs JEATEIbHOCTb.

IIpu opraHu3anum OWEHOYHBIX MNpoUeAyp Ui oOydaronuxcs B
COOTBETCTBUM i1 oOywatomuxcsi ¢ PAC co3garoTcs crienualnbHbIE YCIOBUS,
00yCIOBJIEHHBIE OCOOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTSIMH OOYYAIOMIUXCS C
PAC u cnenudukoit HapyueHus, KOTOpbIE BKIOYAIOT!

o ocoOyi0 (GopMy OpraHu3alu TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu (B Majod Tpymne, WHAWBUIYAIbHYIO) C Y4E€TOM
0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEH M HMHIUBHAYAIbHBIX OCOOCHHOCTEH
obyuarommuxcs ¢ PAC,

o MIPUCYTCTBHE MOTHUBAIMOHHOTO JTamna, CHOCOOCTBYIOIIETO
MICUXOJIOTUYECKOMY HACTPOIO Ha padoTy;

o OpraHU3yIOUIyl0  IOMOIIb  NEJaroruyeckoro  pabOTHUKA B
panMoOHAIN3alUHU PACTIPEIEICHHS] BpeMEHHU, OTBOAMMOTrO Ha BBIMOJIHEHUE Pa0OTHI;

o NPEIOCTABIEHUE  BO3MOXKHOCTHM  HCIIOJIb30BAaHUSI  CIIPABOYHOMU
uHdoOpMaIuU, PA3HOTO pPOJa BHU3YAIbHOW TMOAMEPKKHA (OMOPHBIE CXEMBI,
QITOPUTMBl YYEOHBIX JCHCTBUN, CMBICIOBBIC OIMOPHI B BUJE KIIOYEBBIX CIIOB,
r1aHa, 00pasiia) mpy CaMOCTOSITEIbHOM TPUMEHEHUH;

o ruOKOCTh TMOAXOJa K BBIOOPY (GOpMBI M BHUAA JIHArHOCTHYECKOTO
WHCTPYMEHTApHUSI U KOHTPOJIHHO-U3MEPUTEIBHBIX MATEPUAIOB C YUYETOM OCOOBIX
oOpa3oBaTeIbHBIX  MOTPEOHOCTEM M WHAUBUAYAIBHBIX  BO3MOXHOCTEH
oOyuatomerocs ¢ PAC;

. OOJBIIIYI0 BapUATUBHOCTH OIICHOYHBIX MPOILETYp, METOJOB OIICHKH U
cocTaBa  MHCTPYMEHTapHsi  OLICHMBAHMS,  IO3BOJSIOLUIYIO  OINpPEACIIUTh
o0Opa3oBaTeNbHBINA pe3yabTaT Kaxaoro odyyatomuierocs ¢ PAC;

J aJanTayilo HMHCTPYKIUH C YYETOM OCOObIX 00pa3oBaTeIbHbBIX

noTpeOHOCTE W MHIMBHIAYalbHBIX TpyaHocTed oOyuaromuxcs ¢ PAC (B
YaCTHOCTH, YIPOIIeHHE (POPMYITHUPOBOK MO TPAMMATHYECKOMY U CEMaHTUIECKOMY
opopmIIeHUIO, 0C000€ TMOCTPOCHUE WHCTPYKIMH, OTPAXAIoIIeH HSTalmHOCTh
BBITIOJTHEHMSI 3a/1aHNSA);

° OTCJIC)KMBaHUE JeUCcTBUU oOydaromierocss ¢ PAC nns  oneHku
NOHMMAHHUS UM MHCTPYKIUHU U, IPU HEOOXOJUMOCTH, €€ YTOUHEHHE; YBEINUCHUE
BPEMEHU Ha BBITIOJHEHNE 3a/IaHUN;

o BO3MOXXKHOCTh OpPTaHM3allMd KOPOTKOTO TepephiBa MPH HApacCTaHUU B
MOBEACHUHU 00YUYarOIIerocs: MPOsBICHUN YTOMIICHHUS, UCTOIICHHUS.

JInst KOHTpOJs W OleHKH Hucnodib3ytoTrcsi uHbie KMMBbI, pe3ynbratsl Tpyaa
pebeHKa He OIIEHUBAIOTCS B CPABHEHUU C IPYTUMHU YHAIIUMHUCS.

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MaTeMaTHKH,

UMEIOIINNA CBOEH 1ENbl0 00€CTeUnTh M3yYeHUE CBOMCTB U pa3MeEpoB QUIYp, UX



OTHOUIEHWHA M B3aUMHOE  pPACIIOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
JTIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
o01ero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JI0KA3aTEJIbHBIE PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOIAUTH
pacCykJeHusT «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

BTopoil 1uenpt0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHUU KaK MATEMaTUYECKUX, TaK U MPAKTUYECKUX 3aaad,
BCTPEYAIONIMXCSI B peajgbHOM >ku3HM. OOydaromuiics MODKEH HayYUThCS
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOMIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO KalOeyss Wiu TpeOdyemble pa3Mepbl Tapaxa i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsl, BBIYMCIHMTENIbHAS JUHUSA B U3YYEHUHU T€OMETPUHU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIIUMNCS YYHUTCS CTPOUTH
MaTeMaTUYECKHE MOJICTM  PEATbHBIX JKMU3HEHHBIX CHUTyallud, TPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTbH IMOJIYYEHHOTO pe3yJIbTara.

Kpaiine BaxkHO NOMYEPKUBATH CBS3M TEOMETPUU C JPYTUMHU YUEOHBIMH
peIMEeTaMi, MOTUBUPOBAThH MCIOJB30BaTh OMPEACIICHUS TEOMETPUIECKUX (PUTYD
U TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (usuke u
TEXHUKE. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne cooTHowEeHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

VYueOubiii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIC DPa3JICibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEJIIMYMH», «JleKkapToBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus mom00us».

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B HelelNw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapajuienbHOCT M IEPIEHIUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBIO LMPKYJS W JIMHEMKH. TpeyroibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOe/peHHBIN U  PAaBHOCTOPOHHUI  TpeyrojbHuUkH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYronbHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLlIEH CTOpPOHE TPEYroJIbHHKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIonoKeHUE OKPYKHOCTU M IpsiMoin. KacarenbHas U ceKylas K OKpYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyronbHas Tparnenus.

Meron yaBoenuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeopeMa O INPONOPLUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyroapbHUKOB, Kodhdumment mnomodus. I[lpusHaku momOOUsS
TpeyroJibHUKOB. [IpuMeHenne noqo0ust npu peleHny NPakTUYeCKUX 3a/1ay.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMEeTpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTJIbI, YrOJ MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael  MEeXAy — XOpJaMH M CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
4eThIpEXYroJbHUKU. B3aumHOe pacnosiokeHue AByX OKpyxHocted. Kacanue
OKpy>kHOCTel. O01Me KacaTeabHble K ABYM OKPYXHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOpPMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukKoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHUecKMX 3adad4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIAECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIIPABICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BeKTOpamMu. Pa3noskeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PAaBHEHUs NPSAMOU U OKPYKHOCTU
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METOI KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTH. ['pamycHas wu
panvaHHas Mepa yIyia, BBIUMCICHHE [JIMH AYr OKpyxHocrteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuM GUryp (daemMeHTapHbIC
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMPEACTaBICHHUEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
NESTEIIbBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (300pOBOE  IUTAHHE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUUYECKUX 3HAHWUW Ui pelIeHus 3ajad
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K U3MEHAIMMCH YCJIOBUAM CONMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA JAPYTHX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUIBJISITh M XAPAaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKM MAaTEMaTHYECKHX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEACICHUs]  TOHATHUM, yCTAHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO AHAJIN3A;

e BOCIIPUHUMATh, (opMymupoBaTh U  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



e BBISIBISITH ~ MAaTreMaTH4YEeCKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeiaratb KpUTEPUU IS BBISIBIICHHS] 3aKOHOMEPHOCTEH U POTUBOPEUUIA;

e JIeNIaThb BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKU, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pazdupaTh JAOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUU (NPSAMBIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXXKHBIE JI0KA3aTelbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBHIOMpPATHh CMOCOO pemieHus: y4eOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBare/bCKue 1eHCTBUA:

e HCHOJI30BaTh BOIPOCHI KAaK HUCCIEAOBATEIBCKUNA HHCTPYMEHT MO3HAHMS,
(bopMyaMpoBaTh BOINPOCHl, (UKCHUPYIOLIME NPOTUBOpPEUHE, NpoOIeEMy,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHoe, (opMHUpOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY HECJIOKHbBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CaMOCTOSITENILHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e MPOTHO3UPOBATH BO3MOYKHOE pa3BUTHUE MpoOLEcCa, a TaKXKE BbBIJBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBUIBIIATh HEJOCTATOYHOCTh W W30BITOYHOCTh WH(OpPMAIUU, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

e BBIOUpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
HH(pOpMAIINIO PAa3IMUHBIX BUOB U (DOPM MIPEACTABIICHHUS;

e BBIOMpATh (OpMy TpeACTaBICHUS HHPOPMALMK U HILIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

e OIICHMBATh HAAEKHOCTh HHQPOPMAIIMU TI0 KPUTEPHUSIM, MPEITOKECHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU

U 1IEeTSIMU OOTIEeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy pPELICHUs

3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0Jie 00CYXXJIeHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,

npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX

YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B

KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,

e TMPEACTABISTH PE3YJIBTATHI PEUICHUS 3a7a4M, YKCIIEPUMEHTA, UCCIIEA0BAHMS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
NPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

e IIOHMMATh W UCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW M MHJWBUIYATbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

e IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHWPOBATH OPraHU3aLINIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padOThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

e y4acTBOBaTh B TIPYyHNOBBIX (QopMax padoTel (0oOcyxkaeHus, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI

U KOOPIMHHMpPOBAaTb CBOW JIEHWCTBHS C JPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PEIICHMs 3aAadd (WM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb M KOPPEKTHPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEIBHUAETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTU ITOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHATH NMPUYMHBI JAOCTHXKEHHUS WM HEJOCTHKEHUS LEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MPEIMETHBIE PE3YJIHTATHI:

Pacno3naBaTh M3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENeisaTh HX
B3aMMHOE PACIOJIOKECHUE, H300pakaTh TEOMETPHUECKHE (QUTYpPHI, BBITIOIHSATH
YEpPTEXKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemats 3a1aun Ha BBIYMCIICHUE JIUIMH OTPE3KOB Y BEJIMYMH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peallbHOW KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl ITUX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C MCIOIB30BAHHUEM I€OMETPHUUYECKUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYIrOJIbHUKA, B PEIICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensiTe napauieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUUCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKMX 3aJayax C HCHOJb30BAHMEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mnpakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagerp TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAEIATH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh NMPUMEHATH 3TH CBOMCTBA IPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ meHTp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIECHAUKYJISIPHOCTH KaCaTEIbHOU U painyca, IPOBEAEHHOIO K TOUKE KACAHMUS.



[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUIECKUMHU HEPABEHCTBAMM, TIOHUMATH
WX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJISL U
JIMHENKHU.

K koHny oOyueHus B 8 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IPU PELICHUHU N'€OMETPHUUECKUX 3a/1a4.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TPEyroyibHHKa (LEHTpa
Macc) B pEIIeHUH 3ajau.

Branets moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPANEUUd, NPUMEHATD
X CBOMCTBA NPHU PEHICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca 1 TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATD UX UL PEILICHUA
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYecKkux 3aaad. CTpPOUTh MaTEMaTUYECKYKD MOJEIb B IPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATEIBHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
PSAMOYTOJIBHOTO TPEYroibHUKa. [101630BaThCS ATUMH MOHATHIAMU I PELICHUS
IIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuyHbIMU CrIoco0aMu) IUIOLIa/Ab TPEYroJbHUKA U IJIOLIaN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4aXx.

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJbHOIO YIVIA, KMCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriax, yriiaX MeXAy XOpAaMH (CEKyLIUMU) U YIJIe MEXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpyMEHATh MONYyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHny oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBHIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBatbes popmynamMu MpUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUII HAXOXICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXO0XKACHUS Pa3JINYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JUJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHsATh cBoOWCTBa MOJO0OMS B MPAKTHUYECKUX 337adyax. YMEThb INPUBOIUTH
IpUMEpPHI OT0OHBIX (PUTYP B OKPYKAOIIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBIC]I, MPUMEHATh HMX B PEUICHUU TEOMETPUUYECKHX U (PU3NYECKHX 3a/]au.
[IprMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB Ul HAXO0XKIEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSTH €ro B
pPELIEHNN T€OMETPUYECKUX U MMPAKTUYECKHUX 3a7a4.

Branerp MOHATUSAMH NMPABWIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oay4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a49ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IprMEHATh MONMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00OMS M TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HaumeHnoBaHue Buabl 1eiTeIbHOCTH € Y4eTOM NMPOrpaMMbl
pa3iesioB U TeM Beero /1eKTpoHHbIe (UH(pPOBEHIE) BOCIHTAHMS
IPOrpaMMbl o0pa3oBaTejibHbIE pecypchl
[Ipocretimue bubmuorexa [JOK
F€OMETPUUYECKHUE https://m.edsoo.ru/7f415e2e
1 burypsl 1 UX CBOICTBA. 15
N3zmepenne Pemenue MPAKTUYECKUX 3a1a4
FEOMETPUUECKHUX MaTEeMaTUYeCKON HaIlpaBJIEHHOCTH, OCO3HAHUE
BEJIMYNH BXHOCTH MaTeMaTH4YecKoro o0pa3oBaHUS Ha
BuGnnorexa LIOK OPOTSHKEHUH  BCeW  KU3HM  JUIsl  YCIICLITHOM
2 TpeyroabHUKH 22 npodeccro i
https:/m.edsoo.ru/7f415e2e p HAJIBHOM ICTCIBHOCTH N pa3sBUTHEM
Mapamienbhbre HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBEIOOPOM H
3 i — 14 bubnmnoreka [JOK MOCTPOCHUEM  HMHAWBUIYaJTbHOW  TPAaeKTOPHUH
p » &Y E https://m.edsoo.ru/7f415e2e 00pa3oBaHUSl U JKU3HEHHBIX IUIAHOB C Y4&TOM
TPEYroJIbHUKA
JTUYIHBIX WHTEPECOB u 00111eCTBEHHBIX
OKpyXHOCTb U KPYT. o
4 Fe(I:AZeT I/Iqecmzlepyr 14 brbmmorexa LTOK notpeoRocTel:
P https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
5 [ToBTOpEHwme, 3 bubnnorexka HOK
00o011eHue 3HaHu I https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO 68
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8 KJIACC

HaumeHnoBanue
JaekTpoHHbIe (LU(pPOBbHIE)
PasieIon 1 TeM Beero o0pa3oBaTejibHbIE pecypchl
NMPorpamMmbl
1 YeThIpEXYTroJbHUKU 12
Teopema Paneca u
TeopemMa o
2 HpOIzlopHI/IOHaJII)HBIX 17 Bubnmorexa IOK
https://m.edsoo.ru/7f417e18
OTpe3Kax, MoI00HbIE
TPEYroJIbHUKU
VYribl B OKpYKHOCTH.
Brnrcannbie 1 onmucaHHbBIC
3 YETBIPEX YT OJIbHUKH. 11 bubmmorexa [IOK
KacatenbpHbie k https://m.edsoo.ru/7f417e18
okpyxHocTu. Kacanue
OKPYKHOCTEH
4 Teopema [Tudaropa u 10 bubnuorexa [JOK
Havajia TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
[Inomane. Haxoxaenue
TJI0IIaAeH TPEYTrOIbHUKOB
5 U M;L(I)rzcl)yrofmﬁlx ¢uryp. 14 Brbmiorexa LIOK
https://m.edsoo.ru/7f417e18
ITmomanu momoOHBIX
¢duryp
5 [ToBTOpeHnue, 06001IEeHNE 4 bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

Bujabl 1esiTeJIbHOCTH C YYETOM
NporpaMMbl BOCITUTAHUS

Pemenne mnpakTuyeckux 3amay
MaTeMaTUYeCKON  HaIlpaBJICHHOCTH,
OCO3HaHUE BaXKHOCTHU
MaTeMaTHYeCKOro 0o0pa3oBaHHMA Ha
OPOTSKEHUM ~ BCeW  KU3HU  JJIA
YCHEIIHOU npodecCuOHATbHOI
JeSITeTbHOCTH u pa3BUTHEM
HEOOXOJMMBIX yMEHHH, OCO3HAHHBIM
BBIOOpOM U MOCTPOEHUEM
WHAUBUAYaIbHOMN TPaeKTOPUHU
00pa3oBaHUs U >KU3HEHHBIX TUIAHOB C
y4€TOM  JIMYHBIX  HWHTEPECOB U
00I1IeCTBEHHBIX TOTPEOHOCTEH;



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

HaumeHoBaHue pa3iesioB U TeM

DJIeKTpOoHHbIe (LM (ppoBbIE)

Buapl 1esiTeJIbHOCTH C Y4eTOM

Bcero
MPOrpaMMbl 06PA30BATETBLHBIE PECYPCh NMPOrpaMMbl BOCIIUTAHHUS
Tpuronomertpus. Teopemsl bubmmorexa [IOK
1 KOCHHYCOB U CHHYCOB. Pemnienue 17  https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB Pemenue MPAKTUYECKUX
IIpeobpasoBanue mogoous. sanad MaTeMaTHICCKOn
bubmmoreka [IOK HaIpPaBJICHHOCTH, OCO3HaHUe
2 MeTtpudeckre COOTHOLICHHS B 9
OKDVIKHOCTH https://m.edsoo.ru/7f41al2c BAKHOCTH MAaTEeMaTHYECKOTO
Py o0pa3oBaHMsi Ha NPOTSHKECHUH
3 Bekropsr 12 BH6JTHOTeKa HOK BCEM KU3HM Ui  YCHEIIHOU
https://m.edsoo.ru/7f41al2c npodeccHonanbHOi
4 JlexapToBbl KOOPAMHATHI Ha 9 bubnuoreka [IOK JNCSITEIbHOCTH U Pa3BUTHEM
IUIOCKOCTH https://m.edsoo.ru/7f41al2c HEOOXOIUMBIX yMEHUIA,
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. OCO3HAHHBIM BBIOOpOM u
bu6mmoreka [IOK >
> Jlniiia OKpY:KHOCTH H IAOMIALE https://m.edsoo.ru/7f41al2c HOCTPOCHHEN  MHAMBIAYATILHON
Kpyra. Beraucnenue mioriaaei o ' TPAEKTOPUM  OOpasoBaHUA W
Bu6nnorexa LIOK KU3HEHHBIX IUIAHOB C Y4€TOM
6 JIBIKEHNS TIOCKOCTH 6 https://m.edsoo.ru/7f41al2c JIHHBIX HHTEpECoB =
OOIIECTBEHHBIX MTOTPEOHOCTEN;
7 [ToBTOpenue, 0600ImEHHE, . bubmiorexa [OK
CHCTeMaTH3aIus SHAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68
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OUEHOYHbLIE MATEPUA/BI NO NPEAMETY «leomeTpus.»( 6a3oBblil ypoBEHb)

7 Knacc.

Yacre 1. B 200aHuax 1-4 ommememe 00UH NPAsuNbHeIl, NO 8ALIEMY MHEHUK, omeaem.

1. Yraxure, B KAKOM cayuae Toukn A, B u M Jgexar Ha OHOH npamMoil.

1A [ 1B [ 1B [T
AB = b cwm, AB=27cMm, AB = TewMm, AB =8 cm,
BM = 12 cwm, BM =15 eMm, EM = 23 cm, BM =13 cm,
AM =9 em AM =15 cm AM = 16 em AM =16cm

2. Haiizure rpagycuyio Mepy yraa 1, naofpaxeHHOr0 Ha pHCYHKe.

[ ]A [ 1B (1B [Ir

75" 102° 78° 112°

3. OcHoBanme papHobepeHHOrO TpeyroibENxa pasuo 28 cM, a nepunerp — 68 cu. Kakosa nauna
ero G0KOBO CTOPOHEI?

[]a [ls L]lB EIr

20 ¢em 40 cm 6 cm 30 cm

4. B rpeyronbanke ABC ussectHo, 4To ZB = 59°, ZC = 72", ¥YKaKuTe BEPHOE HEPABEHCTBO.

[ (A mE (B Cr

AC < BC AB < AC AB < BC BC < AC

Yacro 2. 3udunus 5, 6 BBINUIIHUITIE HU HEPHUBUKE U 3ATTULWUITIE ITIOIDKO OIMEen.

5. 'pagycHnie Mephl IBYX CMEKHBIX YIIoB oTHocATeAa Kak 7 : 11, Kakosa rpaaycHas Mmepa Memb-
ero U3 3Tux yrios?

Omeaem:

6. Orpesok EC — Guccexrtpuca tpeyroabHuka DEF, niobpa-
HMEeHHOTO Ha pucyHKe, Kaxosa rpaanycsHas mepa yraa DEF?

Omeaem:




Yacrb 3. B 3adanuax 7, 8 npusedume noAHOE peweHue (Npu HeGBX0AUMOCMU NONb3YUMECL YEPHOBUKOM).

7. Ha ocnoBannu AC pasroOeAPEHHOI0 TPEYIroAbHHKA ABC ormerdan Toukd M u K rakue, 4rto
AM =CK, rouxka M aexut mexcay Toukanu A u K, Jlokaxure, urc ZABM = Z/CBK.

8. Joramure paBeHcTBO orTpeakos BO u 0D, uzobparkeHHEIX Ha pucyHke, ecam AR=0CD
u AB|CD.

B

D

OLIEHOYHbIE MATEPWABI NO NPEAMETY FeomeTpua.» 6a30Bbli1 ypoBeHb)



Yacre 1. B3adaHunx 1-4 ommemesme 00uH NPAsUNbHLIL, NO BAWEMY MHEHUK, Omeem

1. Ha pucyeke usobpaxker ponb6 KFBD. Kakosa rpajnycHasi mMepa

8 Knacc.

yraa BFK?
LJa CIs []s Clr
122° 112° 132° 142°

2. Orpesok CN ~— cpefHAsAs NAUHHA TpeyroJbAukKa ABD, usobpaxen-

HOro Ha pucyHke, AB = 80 cu. Kakosa aauna orpeska CN7?

1A

S

[]B

T

20 cMm

3. Karkosa rpajgyvchaans mepa yriaa ABC vernipexyronoHuxa ABCD,
H300parKeHHOI0 HA pUCYHKe?

80cm

 40¢cm

60 cm

HPN

(B

)

Cr

140°

130°

100°

150¢°

4. B rpeyroabauke DMA wussectHo, uyro LM = 90°, DM = 21 cM,
AM = 20 cm. Yeny pasen tg D ?

LA [ 1B B [(]r
21 20 21 20
20 29 29 21

Yacrp 2. 3adanus 5, 6 BuiNOAHUME HA YePHOBUKE U 3ANUWUME MOALKO Omaem.

9. Orpesox MK, naobparcenHblll Ha pHCYHKe, apajienen cropone AC
rpeyroabuuxa ABC, MK =27 em, AC=36cm, MB = 21 ¢cm. Haii-
aure nuuHy orpeaxa AR,

Omeem:

6. Bokosasi cropoHa paBHODEAPEHHOIO TPEYIOJIbHHEKA pasHa 41 cn, a oc-
HoBaHKMe — 18 cxm. BrMucanTe nIonans JaHHOro TREYrONBHUKA.

Omaem:

A

M,
A

B

T
-t

A

!
J

B

-
—
g

K
B
C
N
B
2 D
K
C



Yacre 3. B 3adanusx 7,8 npueedume nonHoe pewieHue (npu HeobXxo0uMoCmu NoNe3yimecs YepHOBUKOM).

7.0rpesox ND — peicora rpeyronbEuka MNK, usobpaskenHoro ua pucyuxe, DK =8J§ cM,
MD =6 cm. Kakosa gamHa croporsl MN?
Pewenue N

60°

Omaem:

8. OcHOBaHMA NPAMOYTOJBHOMN TPANEIMM PABHBI 5 cM ¥ 9 CM, & AMATNCHAID JCAUT €e OCTPhI VI
nonoxam. Halfigure naomaas Tpanemuu.

Pewenue

Omeem:



OUEHOYHbLIE MATEPUANBI MO NPEAMETY «FeomeTpus.» 6a30Bblii YPOBEHD)
9 Knacc.

3adaHusa 1-5 umerom o Yemeolpe 8APUAHMA OMEemad, U3 KOMopPbIX MOAbKO 00UH 8epHblli. Boibepume
s8epHsblIli omeem. BepHsbili omeem Kaxc0o020 3a0aHUA oyeHusaemcs 00HUM 6asn10M.

1. B TtpeyronbHuke ABC: £ A=46°, / B=82°, / C=51°. YKaxute HanbobLuyto CTOPOHY
TPpeyrosbHu1Ka.

A) AB; B)BC; B)AC; ) yka3aTb HEBO3MOKHO.

2.CTOpOHbI ABYX NOA0HOHbIX MPAaBMAbHbBIX MHOFOYFO/IbHUKOB OTHOCATCA KaK 1:3.MepumeTp BTOpPOro
MHOroyronbHuKa 12 cm. HainauTe nepMmeTp nepeoro.

A)36cm;  B)dcm; B)12cm; r)24cm.

3.Kakue 13 nepeyncneHHbIX TOYEK nexkat Ha ocn Ox?
A)A(1;1); B)B(0;4); B)C(3;0);  NE(-1;1).

4.B Kakyto durypy npu asuxkeHum npeobpasyerca ksagpat?

A) npamoyronbHuK; B) KBagpat; B) pom6; I) napannenorpamm.

— - -1
5.0npeaenute, Kakue ns Bektopos M (-1;4); N (B;Z ;P (-5 ;4) nepneHauKynapHbI.

A)a J_ﬁ; B) m L B; B) n_L p; I onpeaenMtb HEBO3MOXKHO.
. . . 8
6. Bbluncnute sina n  tga (0°<a <90°), ecnmn cos :ﬁ.

YacTb 2.

7.0kono NPaBuUJIbHOTO TPEYTroJibHMKa ONNCaHa OKPYXHOCTb U B HETO BNMMCaHa OKPYXKHOCTb.

Mnowazab 6o/bLero Kpyra pasHa 64 7 cm? .HaiauTe naowazab TpeyronbHuKa.

8. CTOpoHbI napannenorpamma pasHbl 4 cm 1 5 cm. OcTpbiid yron 60° . HanauTe ero anaroHanu.



Kputepun oneHuBaHNs KOHTPOJIBHBIX PadoT 32 roa Mo MareMaTHKe.

IlepBast uyacTh KOHTPOJIBHOM pabOTHl coxepkUT 4 3anaHus € BBIOOPOM  OIHOIO
IIPABWJIBHOTO OTBETA. J{JIs Ka)KJI0ro 3aJjaHusl IPEUI0KEHO YEThIPE BApUaHTa OTBETA, U3 KOTOPBIX
TOJIBKO OJMH SIBJIISIETCSl IPaBWIbHBIM. 3a/laHU€ CUYUTAETCS BBINOJIHEHHBIM IPABWIBHO, €CIIU
yyaluicss ykasall TOJbKO OJHY OYKBY, KOTOpOHl 00O3Ha4yeH NpaBWJIbHBIA BapUaHT OTBETA.
VYyamumiics He OO/DKEH NPUBOJIUTH Kakhe-THOO pacCIDKIEHUs, MOSICHSAIONIME €ro BBIOOD.
[IpaBuIBHBIN OTBET Ha KaXK10€ U3 3aaHuil 1 — 4 OIleHUBaeTCs OJHUM OaJIIOM.

Bropas yactb KOHTPOJNBHOH pabOTBI COCTOMT W3 TPEX 3aJaHHil OTKPBITOW (OPMBI C
KOPOTKHM OTBeTOM. Kaxkzoe 3amaHue 3TOM 4aCTH CUMTAETCS BBIIOJHEHHBIM IPAaBUIIBHO, €CIU
yuyaluiicss 3amnucail IpaBWIbHBIA OTBET (HampUMeEp, 4YHUCIIO, BbIpaXkeHME U T.1.). Bcee
HEO0XO/MMbIE BBIUMCIICHUS, NPEoOpa3oBaHusl, U T.A. y4JalllMecs BBIOJHSIIOT HAa YEPHOBHUKAX.
[TpaBUIBHBII OTBET HAa KaXKI0€ U3 331aHUI 5-7 OLlEHUBAIOTCA ABYMS OasyiaMHu.

Tperbst yacTb KOHTPOJBHOM pPabOTBl COCTOMT M3 TpeX 3aJaHUN OTKPHITOH (OPMBI C
pa3BEpHYTHIM OTBETOM. 3aJlaHUSl TPETbEW YACTH CUUTAIOTCSI BBHINOJIHEHHBIMH IIPABUIIBHO, €CIIU
yUYaluiicsl MpUBEN Pa3BEpHYTYIO 3allUCh pELICHHs 3aJaHusl W Jal IPaBWIBHBIM OTBET.
[TpaBuIIbHBIN OTBET 3a KaX/10€ U3 3aJJaHUi TpeThbel YyacTu OlleHUBaeTcs B 3 Oasuia.

I'eomerpusi.

CucreMa HaYMCIeHUus 0aJUIOB.

Howmepa 3ananmii 1-4 5-6 7-8 UTOTO
KoimuectBo 0a1oB 1 2 3
Bcero 6amios 4 4 6 14

CoOTBETCTBUE KOJHMYCSCTBA 6ann013, Ha6paHHLIX ydqaluMHucsA, OLICHKE 110 MATHOAIIIILHOM cCHCTEME
OLICHUBAaHUA y‘IG6HBIX I[OCTI/I)KGHI/II\/JI ydauiuxcs.

KomnuectBo 6ayuioB 0-3 4-6 7-9 10-14
OrueHka 2 3 4 5
KomunuectBo Kputepuu orieHUBaHUS 3aJaHUI TPEThEH YacTh
OaIoB
3 [Tonmy4yeH mpaBWIBbHBIA OTBET C OOOCHOBAHHMEM BCEX KITFOUEBBIX
9TAIOB PEIICHUS
25 [Monmyyen npaBuibHBI O0TBET. [IpHBeICHA JIOTHYECKH TPABUIIbHAS

MMOCJICAOBATCIIBHOCTh IIAroB pPCHICHUA. HCKOTOpBIG KIIFOUCBBIC MOMCHTHI
peiCHUA 000CHOBAHBI HEOOCTAaTO4YHO. B03MOXXHBI OIIMCKU B BBIUMCIICHHUIX
NI npe06pasoBaHHﬂx, KOTOPBIC HE BIIUAIOT HA MPABUJIBHOCTL OTBETA.

2 B npaBunpHON NOCHEAOBATENBHOCTA X0/ PELIEHUS] OTCYTCTBYIOT
HEKOTOpble  ATanbl. HeKoTopble  KIIOYEBBIE MOMEHTHI  PELICHHS
000CHOBaHbI HENOCTATOYHO. BO3MOXKHBI OIIMOKH B BBIYUCICHHIX WIN
npeoOpa3oBaHMsIX, KOTOPBIC BIMSAIOT HA JAJIBHEWIIANA XOJ PEIICHHUS.
[TorydeHHBI OTBET MOXKET OBITh HEMPABIIILHBIM WU HETIOTHBIM.

1 B nmpaBuibHOM MOCIENOBATENIBHOCTH PEIICHHS OTCYTCTBYIOT
HEKOTOpble dTambl. KiloyeBble MOMEHTBHI peIIeHUs HE OOOCHOBAHHBI.
ITonmy4eHHBIN OTBET HENPABUIIBHBIN WIH 33/a4a PEIIEHA HE MOJTHOCTHIO.

0 VYvyamuiicss He MpUCTyIal K PELICHUIO 3a7a4H.
Yyamuiicss ONpUCTYNWJI K PEIICHHWIO 3a/auyd, HO €ro 3amucu He




COOTBETCTBYIOT YKa3aHHBIM KPUTEPHUSIM OLICHUBAHWS 3adaHuid B 1, 2, 3, 4
Oamna.




