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MNOACHUTEJBHASA 3AIINCKA

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouast mporpamma no yue6HOMY Kypcy "l'eomerpus" mis obydaroruxcs 7-9
KJaccoB  pa3paboTana Ha  ocHoBe  DenepanibHOrO  rOCYIapCTBEHHOTO
00pa30BaTEeNBHOTO CTaHAApTa OCHOBHOIO OOIIEro oOpa3oBaHus C YYETOM H
COBPEMCHHBIX MHPOBBIX TpPEOOBaHUH, MPEABIABISIEMBIX K MaTEMaTHYECKOMY
o0pa30BaHUIO, W TPATUIIUH POCCUUCKOTO OOpa30BaHHUs, KOTOPHIE 00ECIICUYNBAIOT
OBJIAJICHUE KIIOYEBBIMH KOMIIETCHIIUSIMU, COCTABJISIIOUIMMU  OCHOBY  JUIS
HEMpPEphHIBHOTO  00pa3oBaHMsI M CaMOPA3BUTUSA, a TaKXKe IEJIOCTHOCTh
OOIIEKYIbTYPHOTO, TUYHOCTHOT'O U MO3HABATEIBLHOTO pa3BUTHUsl oOydaroniuxcs. B
porpaMme y4TeHbl UJeu U nosioxeHus KoHuenmuu pazBuTUs MaTEMaTHYECKOTO
oOpazoBanust B Poccuiickoit denepanuu. B smoxy mudpoBoii TpaHchopmaruu
BCeX cQep UeNOBEYECKOM JIeATeIbHOCTH HEBO3MOXKHO CTaThb OOpa30BaHHBIM
COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30BOM MaTeMaTUYeCKOW TMOJTOTOBKH. YXKE B
IIIKOJIC MAaTeMaTHKa CIYXXUT OIOPHBIM MPEAMETOM I HW3YYCHHUS CMEXHBIX
JTUCIUIIINH, a TIOCJ€ IIKOJBl peaJbHOM HEOOXOJUMOCTBIO  CTAHOBUTCS
HEMpephIBHOE  oOpa3oBaHue, 4YTO  TpeOyeT  TMOJHOIIEHHOM  0a30BOM
00111600pa30BaTEILHON MOJITOTOBKH, B TOM YHCJIE€ U MAaTEMaTHICCKOIA.

DT0 00YCIIOBIICHO TEM, YTO B HAIIIMA THA PACTET YUCIO MPOdeCcCHii, CBSI3aHHBIX C
HEIMOCPE/ICTBEHHBIM TPUMEHEHUEM MaTEeMaTUKH: M B cdepe SKOHOMHUKH, W B
Ou3Hece, U B TEXHOJIOTMYECKMX OOJaCTsIX, M JaXe B T'yMaHUTapHBIX cdepax.
Takum 00pa3oM, Kpyr MIKOJbHUKOB, JUIsI KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM TIPEIMETOM, PACIIIUPSETCS.

[IpakTrueckasi MOJAE3HOCTh MATEMATHKU OOYCIIOBJIEHA T€M, YTO €€ MpPeaIMEeTOM
ABJIAIOTCS  (yHAAMEHTAIbHBIE CTPYKTYpPhl HAIlEr0 MHUpa: MPOCTPAHCTBEHHbBIC
dbopMBl M KOJMYECTBEHHBIC OTHOIICHUS OT TMPOCTEHUINNX, YCBAaWBAEMBIX B
HEIMOCPEJICTBEHHOM  OIIbITE, JO JIOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX JIJIs
pa3BUTHS HAyYHBIX W TPUKIATHBIX HIeH. be3 KOHKPETHBIX MaTeMaTHYeCKHX
3HAaHWM 3aTPYJHEHO IIOHMMAaHWE TMPUHIIUIIOB YCTPOMCTBA M HCIOJb30BAHUS
COBPEMCHHOW TEXHUKH, BOCHPHATHE ¢ HHTEPIpPETAUS  Pa3sHOOOpa3HOM
COLIMAJIBHOM, SKOHOMUYECKOW, MOJUTHYECKON HH(OopManuu, ManodpdeKTHBHA
MTOBCEHEBHAS TPAKTHYECKAs NEATeIbHOCTh. KakI0My YelTOBEeKY B CBOSH JKH3HU
MPUXOAUTCS BBIMOJHATH PACU€Thl W COCTABISITH aJTOPUTMBI, HAXOIWUTh U
OPUMEHATh (OPMYJIbI, BIAJACTh MNPAKTUUESCKUMHU MPUEMAMH TE€OMETPUUECKHUX
U3MEPECHU M TOCTPOCHHWM, YWUTaTh WH(OOpPMAIUIO, TMPEACTABICHHYIO B BHUIE
Ta0JHII, TUarpaMM U rpaduKoB, )KUTh B YCIOBUSX HEOMPEACIEHHOCTH U TIOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

OpHOBpeMEeHHO ¢  pacmmpeHueM chep TpPUMEHEHUS MaTEeMaTUKH B
COBPEMEHHOM 00I1IecTBE BCE 00Jiee BAKHBIM CTAHOBHUTCS MAaTEMAaTHYECKUN CTUITh
MBIIIJICHUS, TPOSBISIOMIUNACS B ONPENeNEHHBIX YMCTBEHHBIX HaBbIKaxX. B
IpoIecce M3YYCHUS MaTeMaTHKA B apCeHall MPUEMOB W METOJOB MBIIIICHUS
YeJIOBeKa ©CTECTBEHHBIM O0pa3oM  BKJIIOYAIOTCS HWHAYKIUS U JeAyKIUS,
0000IIeHne ¥  KOHKpETH3alus, aHaiu3 ¢ CHHTe3, KilacCudukauus u



cucreMarusanus, adctparupoBaHue W aHanorus. OOBEKTHI MaTEeMATHUYECKUX
YMO3aKIIOUCHHU, TIpaBUjia WX KOHCTPYHUPOBAHMS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BEIPAOOTKE yMEHHS (HOPMYITHPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MbIIUIeHWe. Bemymiass ponbh NpUHANISKUT MaTeMaTHKe W B (POPMUPOBAHUU
AITOPUTMHYECKOW KOMITOHEHTHI MBINIJICHUS W BOCIUTAHUU YMEHUU JEWCTBOBATH
M0 3a/JIaHHBIM aJTOPUTMAaM, COBEPIICHCTBOBATh W3BECTHBIE W KOHCTPYHPOBATh
HOBBIE. B mporecce pemieHus 3amady — OCHOBOM Y4eOHOHM IesATEIBHOCTH Ha
ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TaKXe TBOpYECKas M MPUKIATHAS CTOPOHBI
MBIIIICHHSL.

OOydeHne MaTeMaTuKe TaéT BO3MOXKXHOCTh Pa3BUBATh Y O0YYAIOIIMXCSl TOYHYIO,
palMoHaIbHY!0 ¥ HWH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambosee
MOIXO/ISIIINE SI3bIKOBBIE, CHMBOJUYECKUE, rpaduuecKre CpeICTBA JIJIsl BBIPAKEHUS
CY)KIEHUN W HATJIATHOTO UX MPEICTaBICHUS.

HeoO0xoaumMbIiM KOMITOHEHTOM OOIIEl KyJbTyphl B COBPEMEHHOM TOJIKOBAaHUHU
SABIIIETCST OOIee 3HAKOMCTBO C METOJAMH TO3HAHUS JACHCTBUTEIHHOCTH,
MIPEICTABIICHUE O TPEAMETE W METOJAaX MaTeMaTHKH, MX OTIWYUN OT METOJIOB
JIPYTUX €CTECTBEHHBIX W TyYMaHUTApHBIX HAyK, 00 OCOOCHHOCTAX IMPUMEHEHUS
MaTEMaTUKH JJIs PEIICHUS HAyYHBIX W TMPUKIATHBIX 3amad. Takum oOpasom,
MaTeMaTH4eckoe oOpa3oBaHME BHOCUT CBOM BKJIaJI B (opMHUpoBaHUE oOuIeH
KyJbTYPBI YEJIOBEKA.

N3yuenne MareMaTUKH TaKXKe CIOCOOCTBYET JSCTETUYECKOMY BOCIHTAHHUIO
YeJIoBeKa, MOHUMAHHUIO KPacOThl U M3SIIECTBA MAaTEMAaTUYECKUX PAaCCYXKICHUH,
BOCITPUATHIO TEOMETPUIECKUX (HOPM, YCBOCHHUIO UJIEH CUMMETPHH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA "TEOMETPUA"

«MareMaTuky yXe 3aTeéM Y4uTb HaJ0, YTO OHA YM B IOPSAJOK IIPUBOIUTY, —
NYcall BEIUKUM pycckui ydeHbld Muxaun BacunseBuu JlomonocoB. I B aTOM
COCTOMT OJIHa M3 JBYX Liejied OOy4eHUsl T€OMETpUM KaK COCTaBHOM YacTH
MaTreéMaTUKU B IIKOJIE. OJTOM LEJIH COOTBETCTBYET JOKA3aTEJbHAs JIMHUA
npenoAaBanusi reomerpuu. Crenyss NpeaAcTaBiIECHHONW palodedt mporpamme,
HayMHas C CEAbMOr0 KJacca Ha ypOKaxX TIEeOMETPUH OOYyYaroluics YYUTCS
IIPOBOJNTH JTOKA3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTHUECKUE YMO3AKIIFOUEHUS,
JIOKa3bIBaTh WCTUHHBIC YTBEPXKACHUS U CTPOUTH KOHTP IPUMEPHI K JIOKHBIM,
IIPOBOAMUTDL PACCYXACHUSA OT «IIPOTUBHOTO», OTINYATh CBOMCTBA OT IPU3HAKOB,
dopMynupoBaTh OOpaTHBIE YTBEP)KICHHUS. YUEHHMK, OBJIAJEBIIMN HCKYCCTBOM
paccyxaatb, OyAeT MPUMEHSTh €0 U B OKPY>KAIOIIEH KU3HU.

Kak mwmcan reomerp m nemaror Hrops @PepopoBuu IllapeiruH, «1r0apMu,
IIOHMMAIOLIMMH, YTO TAaKO€ [0KA3aTelbCTBO, TPYAHO M JOaXKE HEBO3MOKHO
MaHMIIYyJUpOBaTh». M B O3TOM COCTOMT BaXKHOE BOCHMTATEIBHOE 3HAYEHUE
WU3YYEHHS] TEOMETPHUM, IPUCYLIEE HMEHHO OTEUYECTBEHHOM MaTeMaTUYECKOU
mkone. Bmecre ¢ TeM aBTOpBI MOpoOrpaMMbl MPEAOCTEPErarOT YUYUTENS OT
u3nuuHero ¢gopMmain3ma, OCOOCHHO B OTHONIEHMM Hauyajdl M OCHOBaHUU
reometpun. @Dpaniy3ckuii marematuk JKan JlpenoOHHE 1O 3TOMY MOBOLY
BbICKa3aycs Tak: «UTo kacaeTcsi eIMKaTHOM MpoOJeMbl BBEJIEHUS «aKCHOM», TO



MHE Ka)KETCsl, 4TO Ha MEPBBIX MOpax HYKHO BOOOIIE n30erath MPOM3HOCUTH CaMO
3T0 cfoBO. C APyroi xe CTOPOHBI, HE CIAEAYET YIYCKaTh HU OJHON BO3MOXKHOCTH
JaBaTh MPUMEPHI JJOTUYECKUX 3aKITFOYCHHM, KOTOPBIC KyJa B OOJBIIEH Mepe, deM
W€l AaKCUOM, SBJSIOTCA WCTUHHBIMM W €IWHCTBEHHBIMU JBHUIATEJSIMU
MAaTEMATHYECKOTO MBILIJICHHUS.

Bropoli 1enpr0 H3y4eHHsT TEOMETPUU SIBISIETCA HCHOJIB30BaHHE €€ Kak
MHCTPYMEHTA IIPU PEIIEHWH KaK MATEMATHYECKUX, TAK U MPAKTHUYECKHUX 3aaady,
BCTPEYAIOIIMNXCS B peaibHOM KW3HU. OKOHUMBIIUM KypC T€OMETPUU IIKOJBHUK
JIOJDKEH OBITh B COCTOSHUM ONPEACIUTh TeOMETPUYECKyr GUrypy, OIucaTth
CJIOBaMH JIaHHBIA 4YEepTEX WM PUCYHOK, HAWTH IUIOMIAAb 3€MEJIBHOIO0 y4acTKa,
paccuuTarh HEOOXOJUMYIO [IJIMHY OITOBOJOKOHHOTO Kaless WM TpeOyembie
pasMepsl  rapaxka i1 aBTOMOOWJIS. OTOMY  COOTBETCTBYEeT  BTOpas,
BBIUHUCJIMTEIbHAS JTUHUS B U3YYEHUM T€OMETPUHU B IIKoJie. JlaHHAs mpakThdecKas
JIUHUS SBJISIETCA HE MEHEe BaXHOM, dyeM mnepBas. Emé IlmatoH mnpeanuchiBall,
yToOBl «rpaknane IIpexkpacHoro ropoja HM B KOEM CcCllydae HE OCTaBIISLIU
FeOMETPHIO, BE/Ib HEMAJIOBAXHO JlaykKe MOOOYHOE €€ MPUMEHEHHE — B BOCHHOM
JleNie 1a, BIPOYEM, M BO BCEX HAyKax — JUIS JIYYIIErO MX YCBOCHUS: MbI BElb
3HaeM, Kakas O0€CKOHEUHasl pa3HUIla CYHIECTBYET MEXY YEJIOBEKOM MPUYACTHBIM
K T€OMETPUU U HENPUYACTHBIMY. J[JIT 3TOro yUUTENI0 PEKOMEHAYETCsl M0I0UpaTh
3a7a4M MPAKTUYECKOTO XapakTepa Mg PacCMaTPUBAEMbIX TEM, YUYUTh JETEH
CTPOUTh MAaTEMaTHUYECKHUE MOJICIIM PEAJIbHBIX >KU3HEHHBIX CUTYyallMHd, MPOBOIUTH
BBIUHCJICHUA U OLICHUBATh aJICKBATHOCTH MOJIYUYEHHOTO pe3yibTara. KpaiiHe BaxkHO
MOJYEPKUBATh CBSI3M TE€OMETPUM C JAPYTUMH NPEIMETaMH, MOTHUBUPOBATH
HCIIO0JI30BaTh ONPEAEIEHUS]  TE€OMETPUUYECKUX buryp U TOHATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE TOJYYCHHBIX YMEHUN B (U3HKE M TEXHUKE. ITU
CBs3M HaumOoliee sIpko BUIHBI B Temax «Bekrope», «Tpuronomerpuueckue
COOTHOILIEHUS», «MeToa koopauHaT» U «Teopema [ludaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo ydeOHOMY MmiIaHy B 7—9 kiaccax wu3yyaercs Y4eOHBIH Kypc
«I"eomeTpusi», KOTOPBIM BKJIKOYAET CIEIYIOUIME OCHOBHBIE Pa3/Iebl COJACPKAHMS:
«I"'eometrpuueckue GuUrypel M HX CBOMCTBa», «l3MepeHue TeoOMETPUUYECKUX
BEJIMUMH», a Takke «JlekapToBbl KOOpAMHATHI HA IJIOCKOCTH», «BeKTophh»,
«JIBmxenus miockoctu» U «IIpeodpazoBanus moao0us».

VY4eOHbIN TUTAaH TIpeIycMaTpUBaeT M3yUYCHHE T'€OMETpUU Ha 0a30BOM YpOBHE,
UCXOJI1 M3 HE MEHee 68 ydeOHBIX 4acoB B Y4EOHOM TOJy, BCEro 3a TpH Toja
oOyuenus — He MeHee 204 Jacos.

COAEPKXAHHUE YYEBHOT O KYPCA "I'EOMETPUA"

7 KIIACC

Hauvanbuble nmonstus reomerpuun. Touka, mpsmasi, OTPE30K, Jyd. YTOJ. Buusl
yriioB. BepTukaneHble U CMEXHbIE yIubl. buccekrpuca yruia. JlomaHas,
MHOTI'OYTOJIbHUK. 1apannenbHOCTh U epIeHAUKYISIPHOCTD MPSIMBbIX.



Cummetpuunbie Gurypsl. OCHOBHbIE CBOMCTBa OceBOMl cummeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOILIEM MHpE.

OCHOBHBIE TIOCTPOEHUSI C NOMOIIBIO LUPKYJIS W JIMHEWKH. TpeyrojbHUK.
BricoTa, MennaHa, OMCCEKTpHCa, MX CBOMCTRBA.

PaBHOOeApeHHBII W pPaBHOCTOPOHHUW  TpeyroibHUKH.  HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa M pHU3HAKU PAaBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiiCTBa M MPU3HAKHU MMApPAJUIENbHBIX NpsMbIX. CyMMma yriiOB TPEYroJbHUKA.
BHenrHue yribl TpeyrojibHUKA.

[IpsamoyrosibHblid  TpeyroiabHUK. CBONCTBO  MEOUAHBl  MPSIMOYTOJIBHOTO
TPEYTrOJbHUKA,  MPOBEAEHHOM K  rumoreHy3e. I[Ipu3Hakum  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIBHBIN TPEYTONbHUK C YIJIoM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JIJIMHE
JIOMaHOM, Teopema O OoJibllleM Yrjie U OOJbIIEH CTOPOHE TPEYroJibHUKA.
[leprieHIUKYJISIp U HAKJIOHHASI.

['eomerprueckoe mecto Touek. buccekrpuca yria W CEpEAUHHBIN
NEPHEHANKYJIAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

OKpYy>KHOCTB U KPYT, XOp/Ia U TUAMETP, UX CBOMCTBA. B3auMHOE pacmoioxKEeHUE
OKpYXHOCTH M IpsMoin. KacarenpHass m cekymas K OKpYKHOCTH. OKpyKHOCTB,
BIIMICaHHAas B yroJ. BrincanHast u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetreipéxyronpauku. [lapamienorpamMm, ero mpusHaku U CBOUMCTBA. YacTHbIE
Cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKH U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U TMPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenus meauanbl. llentpaneHas cummerpus. Teopema @aneca u
TEOpPEMA O IPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiapHuKa.

[logoOue TpeyroabHUKoB, KodbduuueHt noaodus. IlpusHaku n0mOOMS
TpeyroJibHUKOB. [IpuMeHenne noaoOus npu peleHny NpakTHYEeCKUX 3a/1a4.

CpoiicTBa Tuiomaael reomerpudeckux ¢uryp. DopMynbl IS IUIOLIAAU
TPEYroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAIen
NMOI00HBIX (UTYP.

Bpruncnenne miomanen TPEyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl I[ludaropa mpu pereHUH
IIPaKTUYECKUX 3a]a4.

CHuHyC, KOCHMHYC, TaHI'€HC OCTpPOro yrjla HIpPsIMOYIOJbHOIO TpPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKHE (DYHKIIUU
yriioB B 30°, 45° u 60°.

BrnucanHble ¥ LEHTpaJbHBIE YIUIBL, YTOJI MEXIy KacaTeIbHOM U XOPAOW. YTIIbI
MEXIY XOpJaMU M CEKyUIMMHU. BhucaHHble UM ONHMCAHHBbIE YETBIPEXYTOJbHUKH.



B3auMHoe pacnonoxeHnue AByX OKpyxkHocTedl. Kacanue oxpyxuocteil. OOume
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M T€Opema CHHYCOB. Pemienue
MIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.

[IpeoOpazoBanue noaodusi. [lomob6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpOU3BEIECHUN OTPE3KOB XOPA, TEOPEMBI O TPOU3BEICHUN OTPE3KOB
CEKYIIUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOI.

Bekrop,  anuHa  (Momynb) — BEKTOpA, COHAIPaBJIECHHBIE  BEKTOPBHI,
MPOTUBOIOJIOKHO  HAINPaBJIECHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalM HaJ BEKTOpaMH. PazioxkeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BeKTopaMm. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBbl KOOPJAWHATHI HAa TJIOCKOCTH. YPaBHEHUSA MPSIMON U OKPYXKHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYXKHOCTEH W MpsAMBbIX. METOoJ KOOpJAHWHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJNBHUKH. J[JIMHA OKpY>KHOCTH. ['pagycHas u paguaHHas
Mepa yIJjla, BBIUMCICHHE JUIMH IyrI OKpyxkHocreu. [lmomane kpyra, cekropa,
CErMEHTa.

JIBWKEHUsI TIJIOCKOCTH M BHYTPEHHHE CUMMETpuu Guryp (djeMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.

ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

OcBoenne ydebHOro kypca «l'eomeTpusi» HOMKHO 0oOeCHeUrBaTh JTOCTUKECHHE
Ha YypPOBHE OCHOBHOrO 0OIIEero oOpa3oBaHUs CIEAYIOIIUX JUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS IIporpaMMbl yueOHOro Kypca «I eoMeTpus»
XapaKTepU3yIOTCS:

ITaTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpECa K MPOILLJIOMY W HACTOSIIEMY POCCHUICKONW MAaTEMAaTHKH,
IEHHOCTHBIM OTHOIIEHWEM K JOCTHXKEHUSIM POCCUHUCKUX MaTEMaTHKOB U
POCCUHCKOW MAaTE€MaTUYECKOM IIKOJbI, K HMCIOJb30BAHUIO ATUX JOCTHXCHUU B
JIPYTUX HayKax W MPUKJIAJIHBIX cepax.

I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOSI3aHHOCTEHW TpakJaHWHA U pealiu3alui €ro
npaB, TMPEJICTABICHUEM O MaTeMaTHYeCKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUM, MPOLEAYyp TPakIaHCKOTO oOIecTBa (BBIOOPHI,
OTPOCHI U TIP.); TOTOBHOCTHIO K OOCYXXJACHUIO ITUYECKUX MPOOJIEM, CBS3aHHBIX C



MPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM BaXXKHOCTH
MOPTBbHO-3TUYECKHUX MPUHIIUIIOB B JICSATEIBHOCTH YYEHOTO.

TpynoBoe BocniMTaHue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE€ B PEIICHUM IPAKTHYECKUX 3aaad
MaTEMaTUYECKON HaINpPaBJICHHOCTH, OCO3HAHHEM BAXXHOCTH MATEMAaTUYE€CKOTO
oOpa3oBaHUs Ha TPOTSHKCHWHM BCEHW JKM3HW IS YCHEITHOW MpoQecCHOHATBHON
JEATEIIbBHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUIA;

OCO3HAHHBIM BBIOOPOM U  TIOCTPOCHHEM HWHIWBUAYAJIbHOW TPACKTOPUH
oOpa3oBaHUsS U JKU3HEHHBIX IUIAHOB ¢ YYETOM JIMYHBIX MHTEPECOB H
0O0I1IeCTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHME.

CIIOCOOHOCTBIO K  DMOIIMOHAJIBPHOMY M 3CTETHYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajJiadu, PEIICHUN, PacCyXIACHUW;, YMEHHUIO BHUICThH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE.

IleHHOCTH HAYYHOTI'O ITO3HAHUSA:

OpPUCHTALIME B JEATEJIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeICTaBACHUIT 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKA, MPHUPOJIBI U
oOIecTBa, MOHMMAaHHEM MAaTEMAaTHYECKOM HayKM Kak cdepbl 4YeI0BEeUYEeCKOM
JIESITEIIbHOCTH, ATANOB €€ pa3BUTHSA U 3HAUMMOCTH JIJISl PA3BUTHS IUBUIIN3AINH;

OBJIQJICHUEM SI3BIKOM MATEMAaTHKHM M MAaTEMaTUYECKOW KYJIbTYpOM Kak
CpPEIICTBOM ITO3HAHUS MUPA;

OBJIQJICHUEM MPOCTEHIITUMH HABBIKAMH HCCIICIOBATEILCKOMN JEATEIBHOCTH.

dusnyeckoe BocnuTanue, GopmMupoBaHMe KYJILTYPbl 310POBbA W
IMOLUMOHAJIBLHOIO 0J1AroNOJIyYns:

FOTOBHOCTBHIO MPUMEHATh MATEMATHYECKHE 3HAHUS B MHTEPECAX CBOErO
3I0POBbSI, BEACHUS  3J0pOBOr0  oOpa3a JKM3HH  (3I0pOBOC  IUTaHHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB);

c(hOpPMHUPOBAHHOCTHIO HaBbIKa pedeKCUU, TPU3HAHUEM CBOETO IIpaBa Ha
OIMOKY M TaKOTO K€ MpaBa APYroro 4eIioBeKa.

IK0JI0rHYecKoe BOCIIUTaHHE:

OpPUEHTAIIMEN HA NMPUMEHCHUE MATEMAaTUYECKUX 3HAHUM IJI1 PELICHUS 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH Cpelibl, IIIAHUPOBAHUS MTOCTYIKOB U OI[EHKHU
MX BO3MOXHBIX IMOCJIEACTBUN JJIsl OKPYKAIOIIEH CPEIbL;

OCO3HAaHHEM TJIOOAJIBHOTO XapaKTepa SKOJIOTHYSCKHX IpoOJIeM W IyTeH HuX
pelICHUS.

JIMYHOCTHBIE pe3yJbTaThl, 00eceYuBaIOIIMe AANTALNIO 00y4aloIIerocs K
U3MEHSIOIMMCH YCJIOBUAM COLMAJBHON U IPUPOJIHOM Cpelbl:

e TOTOBHOCTBHIO K JCHCTBUSAM B YCIIOBHSIX HEONPEICIEHHOCTH, ITOBBIIIICHHIIO
YPOBHSI CBOCH KOMITETCHTHOCTH Yepe3 MPAKTHICCKYIO IeSITCIIbHOCTh, B TOM
YHUCJIC YMEHUE YUUTHCS Y APYTHX JIOJEH, MPUOOPETaTh B COBMECTHOM
NeATeIbBHOCTH HOBBIC 3HAHWS, HABBIKA U KOMIIETEHIIMM U3 OIbITA IPYTHX;

e HEO0OXOAMMOCTHIO B (DOPMHUPOBAHMH HOBBIX 3HAHUM, B TOM YHCJIC
dbopMynHpOBaTh UJIEH, TOHITHS, TUTIOTE3bI 00 00BEKTAaX U SBICHUAX, B TOM



YHCJIC paHee HE U3BECTHBIX, OCO3HABATH NS(DUIIUTHI COOCTBEHHBIX 3HAHUH U
KOMITETCHTHOCTEH, IIAaHUPOBATh CBOE Pa3BUTHE,

CTIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO
CUTYAITHIO KaK BBI30B, TPEOYIOIIHUI KOHTPMEP, KOPPEKTHPOBATh MPUHUMACMbBIC
pEIICHUS U IeUCTBHSA, (POPMYJIMPOBATh U OIICHUBATH PUCKHU U ITOCIICICTBUS,
(bOopMHPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble  pe3yJbTaThl OCBOCHMSI IpOrpaMMbl  yuyeOHOTO Kypca

«I"eomeTtpus» XapaKTepU3yHTCs
OBJIAJICHUEM VHUBEPCAIbHLIMU HO3ZHABAMETbHBIMU OClCEUIMU,
VHUBEPCATIbHLIMU KOMMYHUKAMUGHBIMU OeliCEUIMU u
VHUBEPCATIbHLIMU PE2YAAMUBHBIMU OCUCMBUAMU.

1) Vuusepcanvuvie noznasamenvhule oeticmeus obecneyusaiom

Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYHCarowe2o  Mupa;  npumeHenue  J102U4ecKux,
uccne0o8amenbcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUA:

BBISIBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE TPU3HAKH MaTEMaTHUYECKUX
00BEKTOB, MOHATUH, OTHOIIEHUI MEXly NOHATHAMU; (POPMYIUPOBATH
onpeaeeHus MOHITHI; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK
KJ1accuuKaluu, OCHOBaHUS 1JIsi 000OIIEHUS U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, POPMYJIMPOBATH U MTPEOOPA30BBIBATh CYKICHUS:
YTBEPAUTENIbHBIE U OTPULATENbHBIC, EAMHUYHbBIC, YHACTHBIE U OOIIUE; YCIOBHBIE;
BBISIBJISITh MaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHUBOPEYUS B
(akTax, JTaHHBIX, HAOIIOJICHUAX U YTBEPKACHUSX; IpejiaraTb KpUTEPUH s
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

JIeNaTh BBIBOJBI C HCIIOIB30BAHUEM 3aKOHOB JIOTMKH, 1EYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIJIFOUCHHI, YMO3aKIIFOUCHHU 110 aHAJIOTUH;

pa3bupath JOKa3aTeIbCTBA MAaTEMaTUUECKUX YTBEPKIACHUH (IIpsIMbIE U OT
IPOTHUBHOI0), IPOBOJUTE CAMOCTOATEIBHO HECIOKHBIE JOKA3aTeIbCTBA
MaTeMaTU4YecKuX (DaKTOB, BICTPAUBATh aPTyYMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMPATH CIIOCOO pelleHus ydeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BaApUAHTOB
penieHus1, BBIOMpaTh Haubosee NOAXO0IAIUN C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciienoBareLCKHe J1elCTBUA:

UCIIOJIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS;
(bopMyIHpoOBaTh BONPOCHI, (PUKCUPYIOILIKE TPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSTENIbHO YCTaHABIUBATh HICKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTESY,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;



e TPOBOJHTH [0 CAMOCTOSATEIILHO COCTABIICHHOMY IIAHY HECIOMXHBIH
AKCIIEPUMEHT, HEOOJIBITIOE UCCIIEAOBAHHE TT0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

e CaMOCTOSTEILHO (hOPMYIUPOBATH OOOOIICHHUS U BBIBOJIBI IO PE3yJIbTaTaM
MIPOBEAEHHOTO HAOIOICHUS, UCCIICIOBAHUSI, OIIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHBIX PE3YJIbTATOB, BEIBOJAOB M 000OIICHHIA;

e TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECcca, a TAKXKE BBIJBUTATD
IIPEIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

e BBISBJISITH HEIOCTATOYHOCTH M M30BITOYHOCTh HH(POPMAIIUHU, JaHHBIX,
HEOOXOIMMBIX ISl PEIICHUS 3a/1auu;

¢ BBIOMpaTh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,

o BBIOMpaTh GOpMy IIpe/ICTaBlICHU UHPOPMAIIUU U WLTIOCTPUPOBATH PEIllaeMbIe
3aJlayu CXeMaMHu, irarpaMmmMamMu, HHOU rpaukoi U MX KOMOWHAIIUSIMU,

e OIICHUBATH HAJIEIKHOCTH MHGOPMAIIMU 110 KPUTEPUSIM, MPEI0KEHHBIM YUUTEIIEM
WK CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuueepcanvhvie KOMMYHUKAMUBHBbLE OCliCMBUs obecneyusarom
CHOPpMUPOBAHHOCMb COYUAIbHBIX HABLIKOG 00VYAOUWUXCHL.
Oo0menue:

o BOCHPHUHUMATh U (POPMYIUPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBUSIMHU U
LeJISIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMUSI B
YCTHBIX U MUCbMEHHBIX TEKCTAaX, 1aBaTh MTOSCHEHUS IO X0y PELICHHUS 3a/1auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

e B X0ji€ 00CYXKJI€HUs 3a/1aBaTh BOMPOCHI M0 CYLIECTBY 00CYK/1a€MOU TEMBI,
MpoOJIEMBI, peIaeMo 3a/1a4u, BBICKa3bIBaTh UIEH, HALlEJICHHbIE HA TOUCK
pPELIEHNs; COTMIOCTABIATh CBOU CYXIEHUSA C CYKIECHUAMH APYTUX YYACTHUKOB
auanora, oOOHapy»KUBaTh pa3iuvule U CXOJACTBO MO3ULINIA; B KOPPEKTHOM (hopme
(opMyIHUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

e IPEACTABIATH PE3YJbTATHI PELICHUSA 3a4a41, DKCIIEPUMEHTA, UCCIIEI0OBAHU,
MIPOEKTa; CAMOCTOSTENILHO BBIOUPATh (DOpMAT BBICTYIUICHHS C YUETOM 3a/1a4
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHuvecTBo:

e TIOHMMATh U WCIIOJIH30BAThH MIPEUMYIIIECTBA KOMAHJIHON U UHANBUIYATbLHON
paboTHI IPU PEIICHUH YYCOHBIX MATEMAaTUYECKUX 3a71aY;

e TPUHUMATH 1I€TTh COBMECTHOM IEATEILHOCTH, IUNIAHWPOBATH OPTaHU3AIIHIO
COBMECTHOM paboThI, paclpeeisiTh BUABI PaOOT, TOrOBapUBaThCs, 00CYKIaTh
IIPOIIECC U PE3yIbTaT paboTHI; 0000IIaTh MHEHUS HECKOIBKHX JIIOJICH;

e YYacTBOBATh B TPYNIOBKIX (hopmax paboThl (00CYyKaeHUsI, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JP.);



BBITIOJIHATH CBOIO YacTh pabOThI U KOOPAUHUPOBATH CBOU JEHCTBUSA C APYTUMU
YjieHaMU KOMaH/Ibl;

OIIEHMBATh Kaue€CTBO CBOETO BKJIaJa B OOIIUM MPOIYKT MO KPUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICHCTBHUS.

3) Vuusepcanvhnvie pecyriamuensle Oclicmsusi obecneuusaiom @Gopmuposanue

CMbBICII0BbIX YCMAHOBOK U HCUZHEHHBIX HABBLIKOB JTUHHOCNU.

Camoopranusanus:
CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM PELICHUs 3aa4M (WJIM €ro 4acTh),

BBEIOMPATh CIOCO0 PEIICHHS C y4éTOM HMMEIONIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTCH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAapHAHTBHI PEIICHUN C
y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIBb:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISL IpoLecca U pe3yJibTaTa
pelLIeHns MaTEMaTUIECKOM 3a1auu;

IPEABUIETH TPYAHOCTHU, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELLICHUH 3aa4H,
BHOCHUTb KOPPEKTUBBI B IESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJILTATA NEATEIBHOCTH IIOCTABICHHON LIEIU U
YCIIOBHSIM, OOBSICHATH PUYHHBI JOCTHKEHUS UM HEAOCTUKEHUS LIEIH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenne yuebHOro Kypca «l'eoMeTpusi» Ha YpPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHUs JIOJDKHO OOECIEeYMBATh JOCTIDKCHHE CIEAYIOIMMX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Pacno3HnaBaTh n3yueHHbIE TE€OMETPUUYECKHUE (PUTYPHI, OTIPENIETATh UX B3aUMHOE
PacIojoKeHUE, U300pakaTh TEOMETPUUECKHE (PUTYPHI; BBITIOJIHITH YEPTEXKHU MO
YCIOBHIO 3a7a4d. MI3MepsATh TMHENHBIE U YIJIOBBIE BEJIMYMHEI. Pemiats 3agaumn
Ha BBIYMCIIEHUE IJIUH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyro OIIEHKY JTMHEWHBIX U YTIIOBBIX BETMYNH MPEIMETOB B PEATbHON
KU3HU, Pa3MEPOB IPUPOTHBIX O0BEKTOB. PaznnuaTe pa3Mepsl 3TUX 0OOBEKTOB TIO
MOPSAZIKY BEJIMYHUHBI.

CTpouTh UyepTekKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonmp30BaTHCA NPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BaTh PU3HAKH
Y CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJBHUKOB TIPU PEIICHUH 3a/a4.

[TpoBOANTE JTOTHYECKHUE PACCYAKICHHS C UCTIOJIB30BAHUEM T€OMETPUUECKUX
TEOPEM.

[Tonp30oBaThCA NpU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOWMCTBOM MEJMaHbl, IPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYTroJIbHUKA, B PEIICHUU F€OMETPUUECKHUX 3a]1a4.



o OmnpenensTe NapaJICIbHOCTD MPSMBIX ¢ TOMOIIBIO YTIJIOB, KOTOPbIE 00pa3yeT C
HUMHU cekymias. Onpenensth napajiyieIbHOCTh MPSMbBIX C TOMOIIbIO PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPSAMOU 0 TOYEK APYTrOr MPSIMOM.

o Pemats 3amaun Ha KIIeTYaTON Oymare.

o [IpoBoaWTH BEIUMCICHUS M HAXOAUTH YACIOBBIC U OYKBEHHBIC 3HAUCHUS YTIIOB B
F€OMETPUYECKHUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX [P MEPECEUECHUH JIBYX
napajuieNIbHbIX MPSMBIX CEKylIel. PelaTh npakTHuecKue 3aj1auu Ha
HaXO0>XJICHUE YTJIOB.

« Braners NoHATHEM T€OMETPUUECKOTO MECTA TOUEK. Y METh ONIPEACIISITh
OMCCEKTPUCY yTJla U CEPEIUHHBIN MEPIEHAUKYJIISP K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOUEK.

o  @opMynMpOBATH ONPEAECIEHUS OKPYKHOCTU U Kpyra, XOp/bl U JUameTpa
OKPYHOCTH, MOJIb30BaThCSI UX CBOMCTBAMU. Y METh MPUMEHATH 3T CBOMCTBA
MIPU PELICHUY 3a7a4.

o BiageTs NOHATHEM OMMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoAuTh €€ ueHTp. [lonb3oBarhes hakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

o Braners noHATHEM KacaTeNbHOU K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
NEPIIECHANKYJIIPHOCTH KacaTeJIbHOU U paauyca, IIpo BEAEHHOTO K TOUKE
KacaHUsl.

o Ilonp30BarbCs NPOCTENIIMMHU T€OMETPUUECKUMU HEPABEHCTBA MU, TIOHUMATh UX
IIPAKTUYECKAN CMBICI.

o IIpoBOIUTH OCHOBHBIE TEOMETPUUYECKHUE MIOCTPOCHUS C IIOMOILBIO LIUPKYJIS U
JINHENKU.

8 KVIACC

« Pacno3naBaTth OCHOBHBIE BU/IBI YETBIPEXYTOJBHUKOB, UX JIEMEHTHI,
II0JIb30BaThCS UX CBOMCTBAMU IIPH PELICHUNA F'€OMETPUUYECKUX 3a/1a4.

o [IpuMeHsTH CBOMCTBA TOYKHU MEPECEUCHHS MEIMAH TPEYTrOIbHUKA (IIEHTpa Macc)
B PECILLICHUU 3a/a4.

o DBiangeTts noHsTHEM CpeAHEN JIMHUU TPEYTOJIbHUKA U TPANCUU, IPUMEHSTH UX
CBOMCTBA MPHU PENICHUN TEOMETPUUECKHUX 3a7aY.

o Ilomb3oBarbcs Teopemont daneca U TEOPEMOU O TMIPONOPLIMOHAIBHBIX OTPE3KaX,
MPUMEHATH UX JJIS1 PEIICHUS] TPAKTUYECKUX 3a/1a4.

o IIpuMeHsTH IpU3HAKK TTOAOOUS TPEYTOJBHUKOB B PEIICHUH T€OMETPUUECKUX
3aaad4.

« Ilomws3oBarbes Teopemoit [Iudaropa ams pemeHnsi reoMEeTPUIECKUX U
MPAKTUYECKUX 3a7a4.

o Crpouth MaTeMaTUYECKYIO MOJICNIb B TPAKTHUECKUX 33/1auax, CAMOCTOSITEIILHO
JeJIaTh YePTEXK U HA XOAUTh COOTBETCTBYIOLINE JJIUHBI.

o Buragers noHsTHAMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOrO yrjia
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.



o Ilonb30BaThCS S TUMHU MOHATUS MU JJIS1 PEILIEHUS TPAKTUYECKUX 3a/1a4.

o Bwruuncnats (pa3nuaHBIMU CTIOCO0AMH) TUTOIIAAb TPEYTOIBHUKA U TIIOMIATH
MHOTOYTOJBHBIX GUTYp (IOJB3YSCH, IJIe HEOOXOAUMO, KAIbKYISTOPOM).

o IIpuMeHSTH NOTyYEHHBIE YMEHHS B MPAKTUYECKUX 3a7a4ax.

o Bnanerp NoHATHUSAMH BOMCAHHOTO W LIEHTPAIBHOI'O YIJIA, UCIIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX yTriax, yriax MeX1y XOpAaMH (CEKYLIUMU) U YIJIE MEXKIY
KacaTeJIbHOM M XOPJOM IPU PELICHUHU T€OMETPUYECKUX 3a1a4.

o Brnanere NOHATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MPU PELICHUHN 3aa4.

o IIpuMeHATH NOJIyYEHHBIE 3HAHUS HA MTPAKTHUKE — CTPOUTH MATEMATHUECKUE
MOJENH JJIA 3374 pEAIbHOW KU3HU U TPOBOAUTH COOTBETCTBYIOIINE
BBIYKCIICHUS C IPUMEHEHUEM MTO00US U TPUTOHOMETPUH (TI0JIb3YACh, Te
HEOO0XOIMMO, KaJIbKYyJIATOPOM).

9 KIIACC

o 3HaTh TPUTOHOMETpHUECKHUE (PYHKIIUHU OCTPBIX YIJIOB, HAXOJIUTH C UX TIOMOIIBIO
pa3INyYHbIE 3JIEMEHTHI IPSMOYTOJIBHOTO TPEYTOJIbHUKA («pelIeHue
HOPSIMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoIuTh (C MOMOIIBIO KaJbKYyJIATOPA)
JUIAHBI U yTJIbI AJ1 HeTaOJMYHBIX 3HAYEHU.

o Ilonwp3oBarbes popMynamMu NPUBEACHHS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJAECTBOM JJIS1 HAXOKICHHSI COOTHOIIEHNH MEXIY TPUTOHOMETPHUUECKUMHU
BEJIMYMHAMU.

« Hcnons30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJISI HAXOKICHUS PAa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIBbHUKOBY ), IPUMEHSTh UX MPU
pELICHUY FeOMETPUIECKUX 3a1ay.

« Brnagers nonsTusiMu npeoOpa3zoBaHus MOA00MUS, COOTBETCTBEHHBIX AJIEMEHTOB
o1I00HBIX GUTYP.

+ Ilonb3oBatbes cBOMCTBAMU MOAOOUS IPOU3BOIBHBIX (PUTYP, YMETh BBIUUCISTh
JUITMHBI U HAXOAUTh YTIIbl y TOA0OHBIX Guryp. Ilpumensars cBoiicTBa mogobus B
[IPAKTUYECKUX 3a7ayax.

o YMeTh NpUBOAUTH IPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

o Ilosb30BaTbCs TEOpEMAMU O IPOU3BEIECHUHN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

« Ilonp30BaTbCst BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U PU3NUECKUI
CMBICJI, TPUMEHSTH UX B PEIICHUU T€OMETPUUYECKUX U PU3HUECKUX 3a/1a4.

o IlpumeHATH CKanspHOE NPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS UIMH U
YIJIOB.

o Ilonp30BarTbCcsa METOAOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSATH €TI0 B PELICHUN
FeOMETPUYECKUX U IIPAKTUYCCKUX 3a1a4.

o Brangers NOHATUAMH NIPABUIBHOTO MHOI'OYT'OJIBHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI 1yT'Y OKPY’KHOCTH M PaJIMaHHOW MEPBHI yTIila, YMETh BBIYMCIIATH IUIOIIAb
Kpyra # €ro 4acTeu.

o IIpumeHATH NOJy4eHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.



Haxonuth ocu (WK HEHTPBI) CAMMETPUU GUTYDP, IPUMEHSThH IBKCHUS
ITIOCKOCTH B MPOCTEUIINX CITydasix.

[IprMeEHSTh MOTy4YEHHBIC 3HAHUS HA MIPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE
MOJIEJIH JIJIA 3a]1a4 PEaIbHOM )KU3HU U MMPOBOJIUTH COOTBETCTBYIOIIUE
BBIYHCIICHHSI C IPUMEHEHUEM OO0 U TPUTOHOMETPUUECKIX (DYHKITHIMA
(MOB3YsICh, /1€ HEOOXOIUMO, KAIBKYJISITOPOM).



Tabauuma TeMaTH4eCcKOro pacrnpenejeHusi KOJIHYeCTBA YaCOB

7 kjaacc

Tema, 0CHOBHOE
co/iep:KaHue 1o
TeMaM

ABTOpCKasi
nporpamMmma

Paoouas
nporpamMmma

XapakTepuCcTHKAa OCHOBHBIX BU/I0B JAeSITEJIbHOCTH YUCHHKA (HA YPOBHE
Y4eOHBbIX AeiCTBUI)

OcHOBHbBIE
HaIpaBJICHUS
BOCIIUTATENLHON
EITENBHOCTH

I'naBa 1.
HavaabHble
reoMeTpu4ecKue
CBeJleHu s

=
o

[EEN
o

OOBSICHSTB, YTO TaKOE OTPE30K, JIyd, YroJ, Kakue (UIypbl Ha3bIBAIOTCS PaBHBIMH, KaK CPaBHUBAIOTCS U
M3MEPSIIOTCS. OTPE3KU M YITIBL, YTO TAKOE IPajayc M TpajycHas Mepa yria, Kakoi yroi Ha3bIBaeTCs! IPSIMBIM, TYIIBIM,
OCTPBIM, Pa3BEPHYTHIM, UYTO TAKOE CEPEANHA OTPEe3Ka W OMCCEKTPHCA yIla, KAKUE YIJIbl Ha3bIBAIOTCS CMEXHBIMH U
KaKne BEpPTUKAJIbHBIMU; (hOPMYITHPOBATh U OOOCHOBBIBATH YTBEPKACHHUS O CBOHCTBAX CMEXHBIX M BEPTHKAIBHBIX
YIJI0B; OOBSICHATH, KakHe NPsAMbIE HAa3bIBAIOTCS TEPICHINKYJISAPHBIMHE; (HOPMyIUpOBAaTH U OOOCHOBHIBATH
YTBEPIK/I€HHE O CBOWMCTBE ABYX NPSMBIX, TIEPIICHIUKYIIPHBIX K TPEThbel; N300pakaTh M PACHO3HABATh YKa3aHHBIC
npocreiimmye GUrypsl Ha 4epTexax; pemarh 3a/1a4u, CBsI3aHHbIE C ITUMH IPOCTEHIINMH HUTypaMH

2,458

I'nasa II.
TpeyroJbHuKU

17

17

OOBsCHATD, Kakas (urypa Ha3pIBaeTCS TPEYTrOJBHUKOM, YTO TAaKO€ BEPIIMHBI, CTOPOHBI, YIIBI U IEPUMETP
TPEyroJbHHUKA, KAKOH TPEYroJIbHUK HA3hIBACTCS PaBHOOSAPCHHBIM U KaKOi paBHOCTOPOHHHM, KaKHe TPEYTOJIbHUKH
HA3BIBAIOTCSL PABHBIME;, H300pakKaTh U PACIIO3HABATH HA YEPTEkKAX TPEYTOIBHHUKH M MX DIIEMEHTHL, (OPMYIHPOBATH
1 JIOKa3bIBaTh TEOPEMBI O MPHU3HAKAX PAaBEHCTBA TPEYTOJHHHUKOB; OOBSICHATH, YTO HA3BIBACTCS MEPICHIUKYIIPOM,
[MPOBEAEHHBIM M3 JAHHOW TOYKH K JTaHHOU MpsIMOH; GOpMyIHpOBaTh M JOKA3hIBaTh TEOPEMY O HMEPICHIUKYISPE K
MOpsIMOK; OOBSICHITh, KaKue OTPE3KH HA3bIBAIOTCS MEIUAHOW, OWCCEKTPUCOH M BBICOTOM TPEYrOJbHUKA;
(hopMyIHpOBaTh W JOKa3bIBaTh TEOPEMbI O CBOMCTBAaX pPaBHOOCAPEHHOTO TPEYrONIBHUKA; peliaTh 3aaadyH,
CBSA3aHHBIE C TIPU3HAKAMH pPaBEHCTBAa TPEYrOJHLHUKOB M CBOWCTBAMH DPaBHOOEAPEHHOTO TPEYTOJIbHUKA;
(hOpMyYJTHPOBATEH ONPEAEIICHUE OKPYKHOCTH;, OOBSACHITH, YTO TAKOE LIEHTP, PAIANYC, XOPAa U THAMETP OKPYKHOCTH;
pemaTh MpoCcTeHIre 3ajaui Ha OCTPOeHKE (TOCTPOEHHE yIIla, PaBHOTO JAHHOMY, TOCTPOEHHE OMCCEKTPHCHI yIa,
[TOCTPOCHHUE TIEPICHANKYJSIPHBIX TPSMBIX, IOCTPOCHHE CEPEIMHBI OTpe3Ka) M 0Ooiee CIOXKHBIC 3a1ayH,
HCIIOJIL3YIOIME YKa3aHHbIE MPOCTEHIINE; CONOCTaBIATh IOJYyYEHHBIH pe3ylbTaT C YCJIOBHEM 3a/ayM;
AQHAJIM3UPOBATh BO3MOKHBIE CITy4an

2,458

I'nasa III.
I[MapaJsienbHbIe
npsiMble

13

13

DopMynUPOBaTh OMpENETICHHE TapaUIeIbHBIX MPSIMBIX; OOBSCHATH C TIOMOIIBIO PHUCYHKA, KaKWe YTJIbI,
oOpa3oBaHHBIE TIIPH TEPECEUEHUM JBYX MPSIMBIX CEKYIIEH, Ha3bIBAIOTCA HAKPECT JeKAIUMHU, KaKue
OJTHOCTOPOHHHMH M KaKUE COOTBETCTBEHHBIMU, (POPMYIHPOBATh U TOKA3BIBATH TCOPEMBI, BEIPAKAIOIINE MPU3HAKH
[apajuIeIbHOCTH  JIBYX TMPSMBIX; OOBACHATH, YTO TAaKOE AaKCHOMBI TEOMETPUH W KAaKUEe aKCUOMBI YXKe
HCTIONB30BAJIMCh paHee; (OPMYJIHPOBATh aKCHOMY MapaUICTbHBIX MPSIMBIX W BBIBOAWTH CICACTBUS U3 HeEE;
(hopMyIHPOBATh M JOKA3BIBATh TEOPEMBI O CBOWCTBAX MapalUICIbHBIX MPSIMBIX, 0OpaTHBIC TEOPEMaM O MpPU3HAKAX
[apajyieIbHOCTH, CBSI3AHHBIX C HAKPECT JISKAIIUMHU, COOTBETCTBEHHBIMH W OJHOCTOPOHHMMHM YTJaMH, B CBSI3U C
STHM OOBSACHATH, YTO TAaKOE€ YCIOBHE M 3aKIIOYEHHE TEOPEMBI, Kakas TeopeMa Ha3bIBaeTCs OOpaTHOH IO
OTHOIICHWI0O K MaHHON TeopeMe; OOBACHATh, B YEM 3aKIIOYaeTCd METOX I0Ka3aTelIbCcTBA OT MPOTHBHOTO:
(hopMyIHpOBaTh M JIOKA3bIBATH TEOPEMBI 00 YTiax C COOTBETCTBEHHO MApaUICIbHBIMHA W HEPHEHIUKYISIPHBIMA
CTOPOHAMM; IIPUBOAUTH NIPUMEPHI UCIOIB30BAHUS 3TOTO METOJA; PELIATh 3aa4l Ha BBIYUCICHUE, JOKA3aTEIbCTBO

1 IIOCTPOCHUE, CBA3AHHBIC C IMapaICIIbHBIMUA ITPAMBIMHA

2,458




I'maBa IV.
CooTHo1IeHuA
MEXKIY
CTOPOHAMM H
yrjiamMu
TPeyrojbHUKA

18

18

DopMynupoOBaTh U JIOKa3blBaTh TEOPEMY O CYMME YIJIOB TPEYrojbHUKAa M €€ CIeACTBHE O BHEIIHEM YIJe
TPEYroJbHUKA, MPOBOIUTH KIACCU(DUKAIIUIO TPEYTOJLHUKOB MO yriaMm; (opMyTupoBaTh U JOKa3bIBATH TEOPEMY O
COOTHOIICHUSIX MEXIY CTOPOHAMH W YIJIAMH TPEYTOJNbHUKA (TIpsMoe U 00paTHOE YTBEP)KIOCHHS) M CIICACTBUS U3
He€, TeopeMy O HEpaBeHCTBE TPEYTONBHUKA; (DOPMYITHPOBATE M TOKA3BIBATh TEOPEMBI O CBOMCTBAX MPAMOYTOIBHBIX
TPEYTONILHUKOB  (IIPSMOYTONIBHBIA ~ TPEYroNbHUK C  yraoM 30°, TpW3HAKH PABEHCTBA MPSIMOYTOIBHBIX
TPEYTOIIHUKOB); (OPMYIHPOBATh OMpPEHENCHHS PACCTOSHHA OT TOYKH JO TMPSIMOHM, PACCTOSHHA MEXIY
MapauieIbHBIMA TPSIMBIMH; pEIIaTh 3aJadll Ha BBIYMCIICHUS, JOKAa3aTeNbCTBO W MOCTPOCHHE, CBS3aHHBIC C
COOTHOIICHUSIMUA MEXKIYy CTOPOHAMH U YIJIaMH TPE YrOJIbHHUKA M PACCTOSTHHEM MEXIY MapajuIeIbHBIMU MPSMBIMH,
[IpU HEOOXOTUMOCTH MTPOBOTUTH MO XOAY PEIICHUS TOMOTHUTEIBHEIC

[MOCTPOEHHUSI, COIIOCTABIISATh MOJIYYSHHBIH Pe3ylbTaT C YCIOBHUEM 3a/laud, B 3ajJayaXx Ha MOCTPOCHHUE UCCIEN0BaTh
BO3MOYHBIE CITydan

2,458

IloBTOpPEHME.
Pemienue 3agau

10

10

CTpOST IOTHYECKUE LETHU PACCyKIACHHH.

[IpeBOCXUIIAIOT PEe3yJIbTAT U YPOBEHb YCBOCHUS (Kakoi OyaeT pe3yabTar?).

'YMEIOT CIIyIlIaTh U CJIBILIATE APYT APYTa.

BbIIBUTatOT B 000OCHOBBIBAIOT TMITOTE3bI, IPE/IAraloT CIIOCOOBI X MPOBEPKH.

CraBsT y4eOHyI0 331a4y Ha OCHOBE COOTHECEHHUS TOT0, YTO YK€ U3BECTHO U YCBOEHO, U TOTO, YTO €IlIe HEU3BECTHO.
Pa3sBuBalOT yMEHUE HMHTEIPUPOBATHCA B IPYIIYy CBEPCTHUKOB M CTPOUTH IPOLYKTHUBHOE B3aUMOJCHCTBUE CO
CBCPCTHUKAMU U B3POCJIBIMU

CaMOCTOSITENIbHO CO3[AI0T aJTOPUTMBI ACATEIBHOCTH TPH PEIICHUH NPOOJIeM TBOPYECKOTO W MOUCKOBOTO
xapakTepa.

[ToHNMaIOT BO3MOXKHOCTD PA3IMYHBIX TOYEK 3PEHUS], HE COBITAIAIONINX C COOCTBEHHOH.

OCo3HaHHO ¥ IPON3BOJILHO CTPOST PEUEBbIC BHICKA3bIBAHMS B YCTHOW M MUCbMEHHOH (hopme.

CanyaroT croco0 M pe3ynbTaT CBOUX ACHCTBHM C 3alaHHBIM ITaJIOHOM, OOHAPY)KUBAIOT OTKJIOHEHUS ¥ OTIMYHS OT
STajoHa.

'YMEIOT ¢ TOMOIIBIO BOIIPOCOB 00BIBATH HEJOCTAIOIIYIO HH(OPMAIIHIO.

BriOuparot Hanbosiee 3 pekTUBHBIE CIOCOOBI PEIIeHHs 33/1a41 B 3aBUCMOCTH OT KOHKPETHBIX YCJIOBHIL.

BHOCAT KOpPpEKTHUBBI W JIOMOJHEHUS B CIMOCOO CBOMX JEHCTBUH B CIydae PACXOXKICHHs 3TajOHAa, PEealbHOTO
eCTBUS U €r0 MPOyKTa.

[IposBAAIOT TOTOBHOCTH aJEKBAaTHO pPEarupoBaTh Ha HYXIbl JIPYIHX, OKa3blBaTh IMOMOIIb M 3MOLUOHAIBHYIO
[OJAEP>KKY MapTHEPaM.

OCo03HaHHO ¥ MPOU3BOJILHO CTPOSIT peUeBble BEICKA3bIBAHMS B IIMCHbMEHHOI (hopme.

OCO3HAIOT KaueCTBO U YPOBEHb YCBOCHHSI.

[TpupepKuBarTCS MOPATBHO-3TUUECKHUX U IICUXOJIOIMYECKUX IPUHIUIIOB OOIIEHUS U COTPYJHUYECTBA.

2,458

UTOIro

68 yacos




8 kiace

Tema

ABTOpCKas
nporpaMmma

Pabouasn
nporpamMmma

XapakTepucTUKAa OCHOBHBIX BH/IOB /1eSIT€JIbHOCTH YUeHUKA (HA yPOBHE
Y4eOHBbIX AeiicTBU)

OcHOBHbBIE
HaTPaBIICHYSI
BOCIIUTATEIHLHON
EATENBHOCTH

IloBTOpEeHUE Kypca
reoMeTpuM 7 Kjacca

N

I'naBa V.
YeTbIpexyroJbHUKH

[HEN
SN

OOBSICHATD, YTO TAKOE JIOMaHas, MHOTOYTOJIbHHUK, €r0 BEPILUHBI, CMEKHBIE CTOPOHBI, JIMarOHajIH, N300paxkaTh
W pacrio3HaBaTh MHOT'OYTOJILHUKHM HA YEPTEKaxX; MOKa3bIBATh 3JIEMEHTHI MHOTO YrOJIbHHUKA, €r0 BHYTPEHHIOK U
BHELITHIOW 001acTH; (POPMYIIMPOBATH ONPE/IeNIEHIE BEIMYKION0 MHOTOYTOJIbHUKA; U300pakaTh U PacIioO3HABATh
BBIITYKJIbIE M HEBBITYKJIbIE MHOTOYTOJIBHUKH; (OPMYJIMPOBATh W JIOKa3bIBaTh YTBEPXKICHUS O CyMME YIJIOB
BBIITYKJIOTO MHOTOYIOJIbHUKA M CYMME €ro BHEIIHHMX YIJIOB; OOBSICHSATH, KaKHE€ CTOPOHBI (BEpLIMHBI)
4eTHIPEXYTOJbHUKA HA3bIBAIOTCS IIPOTHBOIIOJIOKHBIMU; (OPMYJIMPOBATh ONpENeNiCHHUs MapajuiesorpaMma,
Tpanenuy, paBHOOEAPEHHOH U NMPSIMOYTOJIBHOM Tparernui, MpaMoyroJbHUKa, poMOa, KBaapaTa; N300pakaTe
pacro3HaBaTh 3TH YETHIPEXYTOJIBHUKH; (OPMYIMPOBaTh M JIOKA3bIBATH YTBEPXKACHUS 00 MX CBOMCTBAX H
MPU3HAKAX; PEIlaTh 3aJadyd Ha BBIYHCICHHWE, IO0KAa3aTelIbCTBO W IIOCTPOCHHE, CBS3aHHBIC C 3THMH BUAAMH
UEeTBIPEXYTOJILHUKOB; OOBICHATH, KaKHe [BE TOYKM HA3BIBAIOTCS CHUMMETPHYHBIMH OTHOCHTENIBHO IPSIMOM
(TOUKH), B KAKOM cllydae (purypa Ha3bIBaeTCS CHMMETPHUYHONH OTHOCHTEJILHO MPSIMOH (TOYKH) M YTO TAKOE OCh
(LICHTp) CUMMETPHH (QUTYPHI; IPUBOANUTE MPUMEPHI (PUTYp, 00IaIaAIOIINX 0CEBOH (LIEHTPAILHON) CHMMETpPHEH,
a TakKe MPUMEPHI 0CEBON M IEHTPAIbHON CHMMETPHUH B OKpYy:Karoliei Hac 00CTaHOBKE

2,458

I'maBa VI.
Iaomaan

14

14

OOBSICHATD, KaK TPOU3BOUTCS M3MEPEHHE TUIOIIAeli MHOTOYTOJIbHUKOB, KAKHE MHOTOYTOJIbHUKU HA3bIBAIOTCSI
PAaBHOBEJIMKUMH M KaKHE PABHOCOCTABJICHHBIMH; (POPMYIHPOBATH OCHOBHBIE CBOWCTBA TUIONIAACH U BBHIBOAUTH
C UX MNOMOIIBI (OPMYINBl IUIOMAeH MPSIMOYrOJbHUKA, MapaieorpaMma, TPEYrolbHHKA, Tpareluu;
(hopMyJIHpPOBATh M JOKa3bIBATh TEOPEMY OO OTHOIICHHMHU IUIOUIA/ICH TPEYrOJIbHUKOB, UMEIOIIUX 10 PaBHOMY
yrity; GopMyIupoBaTh M J0Ka3biBaTh TeopeMy [ludaropa u obpaTHyo eil; BbIBOAUTH (opmyiny ['epona mms
[Iomaan TpCYroJbHUKA, pPEHIaTh 3aJa4yd Ha BBIYHUCICHUE W JO0Ka3aTCIbCTBO, CBA3AHHBIC C (l)OpMyJ'laMI/I
rionianel u reopemoii [Tudaropa

2,458

I'nasa VII.
Ilogo0OHBIE
TPEeYroJbHUKHU

19

20

OOBACHATP TMOHATHE  MNPONOPHMOHATBHOCTH  OTPE3KOB;  (OPMYNHPOBATH  OMpPENENCHHS  IMOJO0OHBIX
TPEYrONBLHUKOB W Kod(pduimeHTa mnoaodus; (GopMynupoBaTh W JIOKa3bIBaTh TEOPEMBI: 00 OTHOIICHUH
[UIOINAIeH TOJOOHBIX TPEYTOIBHUKOB, O IIPU3HAKAX MOJO0MS TPEYTOJIBHUKOB, O CPEIHEH JIMHUHN TPEYTOJIbHUKA,
0 MEpEeceueHUur MeIuaH TPEeyrojbHHKA, O MPOMOPLHOHAIBHBIX OTpPE3Kax B MPSIMOYTOJIbHOM TPEYroJIbHUKE;
0OBSCHATB, YTO TAKOE METOJ MOJOOUS B 33ja4ax Ha MOCTPOCHHE, W MPUBOAUTH IMPUMEPHI IPUMEHEHUS 3TOTO
MeTO/a; OOBSICHATH, KAaK MOYKHO UCIIOJIE30BaTh CBOMCTBA OJOOHBIX TPEYTrOJHUKOB B U3MEPHUTEIFHBIX padoTax
HAa MECTHOCTH; OOBSICHATh, KaK BBECTH MOHATHE IMOMOOWS I TPOU3BOJBHBIX (QHUTYpP; (OPMYIHPOBATH
ONpe/eNIeHUe U WUIIOCTPUPOBATh MOHSATUS CHUHYCA, KOCHMHYCa M TaHIe€HCa OCTPOro yria MNpsSMOYroJbHOTO
TPEYTOJIbHIKA; BBIBOAWTH OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKICCTBO M 3HAYCHHWA CHHYCa, KOCHHYyca W
Tanrenca s yriaos 30°, 45°, 60°; pemats 3a1a4u, CBI3aHHBIC C TIOA00OMEM TPEYTOJIBHUKOB, IS BBIYMCICHUS
3HAYCHHUH TPUTOHOMETPHUYECKUX (PYHKINI HCIIOIB30BATh KOMITBIOTEPHBIC TIPOTPAMMEI

2,458




I'nasa VIII.
Oxkpy:xHOCTH

17

16

VccrnenoBaTh B3aMMHOE PACIIONIOKCHHUE TPSMON M OKPYKHOCTH; (POPMYJIMPOBAThH OMPEICICHUE KacaTeIbHON K
OKpYXXHOCTH; POPMYJIMPOBATh U JOKa3bIBaTh TEOPEMBI: O CBOWCTBE KacaTelbHON, O MPU3HAKe KacaTelbHOH, 00
OTpe3kax KacaTeNbHBIX, NMPOBEIACHHBIX W3 ONHOW TOYKH; (HOPMYIHPOBATH IMOHATHS HEHTPAIBHOTO yIiia U
rpagyCHOH Mephl OYT'H OKPYXXHOCTH, (OPMYJIHPOBaTh W IOKAa3bIBATh TEOPEMBI: O BIHCAHHOM YTJE, O
MPOM3BEACHUN OTPE3KOB IIEPECEKAONINXCS XOpI; (HOpMYyIHpOBATh W [TOKA3BIBaTh TEOPEMEI, CBSI3aHHBIC C
3aMedaTenbHBIMA TOYKAMH TPEYTONBHUKA: 0 OMCCEKTPHUCE yTIia M, KaK CICICTBHE, O MIEPECEICHNH OMCCEKTPHC
TPEYTOJIFHIKA; O CEPEIMHHOM TEPIECHINKYISIpE K OTPEe3Ky M, KaK CIEACTBHE, O NMEPECeUeHUH CEPeIMHHBIX
MEPIICHANKYISIPOB K CTOPOHAM TPEYTOJBHUKA; O TIEPECEUCHHH BBICOT TPEYroJbHHKA; (OPMYIHPOBATH
OTpE/ICNICHUs] OKPY)KHOCTEH, BIUCAaHHOW B MHOTOYTOJLHUK U OIHUCAHHOMW OKOJIO MHOTOYTOJIbHUKA,
(hopMyIHpOBAaTh U JIOKA3bIBATH TEOPEMBI: 00 OKPY)KHOCTH, BIUCAHHOW B TPEYrOJbHHK, 00 OKpPY)KHOCTH,
OMMCAaHHON OKOJO TPEYroNbHUKA; O CBONCTBE CTOPOH OMNMCAHHOTO YETHIPEXYTOJBHUKA; O CBOICTBE YIJIOB
BIIMCAHHOTO YETHIPEX YrojbHUKA; pelaTh 3aJaul Ha BHIUUCIIEHHE, JOKA3aTeIILCTBO U IIOCTPOCHHUE, CBA3aHHBIC C
OKPYXHOCTBIO, BIUCAHHBIMH U OTIMCAHHBIMU TPEYTOJIbHUKAMH U YeTHIPEXYTOJIbHUKAMM; HCCIIeI0BATh CBOMCTBA
KOH(HUTypannii, CBI3aHHBIX C OKPYKHOCTBIO, C TOMOIIBIO KOMITEIOTEPHBIX IIPOTpaMM

2,4,58

IHoBTOopenue. Pemenue
3a1a4

CTpOSIT TOTUYECKHE LIENIN PACCYKICHUH.

[IpeqBoCXHIIAIOT PE3YIbTAT U YPOBEHB YCBOCHUS (KaKOi OyneT pe3ynapTar?).

'YMEIOT ciIylaTh U CIBIIATh APYT APyra.

BriaBuraroT 1 000CHOBBIBAIOT THITOTE3HI, TPEIAraf0T CIIOCOOBI MX IPOBEPKH.

CraBAT y4eOHyIO 3alady HAa OCHOBE COOTHECEHHS TOTO, YTO YyXE H3BECTHO M YCBOCHO, M TOTO, YTO eIIe
HEU3BECTHO.

Pa3BHBalOT yMEHHE MHTETPUPOBATHCS B TPYIILYy CBEPCTHHKOB M CTPOUTH MPOTYKTHBHOE B3aMMOJEHCTBHE CO
CBEPCTHUKAMHU U B3POCIBIMU

CaMOCTOSITENIHO CO3/IAI0T AJITOPUTMBI AEATEIBHOCTH IPH pEIIEHHH NpoOJieM TBOPYECKOTO M IOMCKOBOTO
XapakTepa.

[ToHMMAarOT BO3MOYKHOCTh PA3IMYHBIX TOYEK 3PEHMsI, HE COBMAAIONTUX C COOCTBEHHOM.

(OCO3HAaHHO U MPOU3BOJIEHO CTPOSIT PEUCBHIC BHICKA3bIBAHUS B YCTHOH U MHUCEMEHHOI (opme.

CIHYaroT crocod W pe3yinbTaT CBOUX JEHCTBUH C 3aJaHHBIM 3TAIIOHOM, OOHAPY)KUBAIOT OTKJIOHCHUS W OTIHYUS
OT dTaJIOHA.

YMEIOT ¢ TOMOIIBIO BOIPOCOB JI0OBIBATH HETOCTAIOIIYIO HH()OPMAIIHIO.

Briouparot Hanbosee 3¢ (heKTUBHBIC CITOCOOBI PEIICHHS 339U B 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHH.
BHOCAT KOPPEKTHUBHI U JIOMOJHCHHS B CIIOCOO CBOUX JCUCTBHIA B CIy4ae PACXOXKICHUS 3TANOHA, PEalbHOTO
IEiCTBUS U €T0 MPOJIYKTA.

2,458

HUToro

68 yacoB




9 kJacce
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= = z b YPOBHE Y4eOHBIX [1eiiCTBHH)
= =
< = =
IloBTOpEeHMe Kypca 2
reomerpuu 8 Kiacca.
1. I n1asa IX. 8 12 DopMynHpOBaTh OMpPEICICHUSI U PIJ]JIIOCTpPIpE)BﬁTL HE)HS[TI/IjI BEKTOPa, €ro [UIMHBI, KOJUIMHEApPHBIX U paBHBIX |2,4,5,8
BEKTOPOB; MOTHBHPOBAaTh BBEACHHE IMOHATHI W INCHCTBHH, CBS3aHHBIX C BEKTOPAMH, COOTBETCTBYIOLIMMH
BGKTOpLI [IPUMEPaMHU, OTHOCSIIIUMHUCS K (QU3MIECKIM BEKTOPHBIM BEIMUMHAM; IPHMEHATH BEKTOPHI U ICHCTBHS HAJ HAMH
[pY pEIEHUH TeOMETPUYECKUX 3a1aY
2. M 1aBa X 10 10 |OO®ACHATH i MTIOCTPHPOBATE TMOHATHS IPAMOYTONBHON CHCTEMBI KOOPAMHAT, KOOPIMHAT TOYKH 1 KoopauHar  |2,4,5,8
) ) BEKTOpA; BHIBOMWTH M HCIIONB30BATh MPH PEUNICHHH 3a1a4 (HOPMYIIBI KOOPIAUHAT CEPENMHBI OTPE3Ka, IUIHHBI
MCTOI{ KOoopaAuHaT BEKTOPA, PACCTOSHUS MEXKIY ABYMsI TOUKAMH, YPaBHEHHUsI OKPY)KHOCTH M TIPSIMO#t
3. I'i1asa XI1. CoorHomienusi| 11 14 ql)OlilMyHI/IpOBaTL U WLTIOCTPHPOBATH OMpENeNIeHUs] CHHYCa,KOCHHYca, TaHTeHca W KoTaHreHca yrios oT 0 mo (2,4,5,8
180°;, BBIBOJUTH OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO W (HOPMYINIBI NPHUBENEHHs; (GOPMYIUPOBATH U
MEKAY CTOPOHAMH H TOKa3bIBATH TECOPEMBICHHYCOB M KOCHHYCOB, MPUMEHATh HX NPU PELICHUH TPEYrOJbHHKOB; OOBACHSITH, Kak
VIJaMH TPEYroIbHUKA. HCIIOJB3YIOTCA TPUTOHOMETPHYECKHE (HOPMYIBI B M3MEPHTENBHBIX pa60Tax. Ha MECTHOCTH;(HOPMYIUpPOBATH
OIIpesIeNieHust yIiia MKy BEKTOPAMHU UCKAJAPHOTO MPOM3BENEHHUS BEKTOPOB; BHIBOIUTH (POPMYITYCKAIAPHOTO
CKaJIHpHOQ MPOM3BEICHNS] 4epe3  KOOPJWHATHI  BEKTOPOB;(OPMYNIMpPOBaTh M  OOOCHOBBIBATH  yTBEP)KAECHHE O
CBOWCTBAaXCKAIPHOTO MPOU3BEACHMS; HCIIONB30BaTh CKAISIPHOE IPOHM3BEICHIE BEKTOPOB MPH PEIICHUH 3a1a4d
IPOMU3BECACHUE BEKTOPOB
4. Tnapa XII. 12 12 |Popmymmposars OMPE/IENICHHE MPABHIBHOTO MHOTOYTOIBHHKA; bopmympoBath H_JIOKa3bIBaTh TEOPEMEI 06 2,458
OKPY)KHOCTSIX, OINHCAHHOW OKOJO TPAaBIJIFHOTO MHOTOYrOJBHHKA W BIMCAHHOW B HErO, BBIBOAWTH H
)I.]II/IHa OKPY/’KHOCTH U HCIIOJIL30BaTh (YOPMYJIBI TS BBIYHCIICHHS TIOIIAANA MTPABUILHOTO MHOTOYTOJBHHKA, €r0 CTOPOHBI U paguyca
ILI0IIAAb KPyra BIMCAaHHOH OKPY>KHOCTH; peIlaTh Sajla'-[.l/l Ha MOCTPOEHHE IPaBHIbHBIX MHOTOYTOJBHUKOB; OOBSICHATH MOHATHA
JUTHHBI OKPY)XHOCTH W IUIOLIAN KPYyra; BBIBOAUTH (HOPMYJIBI /IS BBIYUCICHHS JUIMHBI OKPY)XHOCTH W JJIHMHBI
JAyru, mjIomaau prra H ioniaau prFOBOFO CEKTOpa, NIPUMEHATH 3THU d)OpMyIlbl Ipu pCHICHUH 3a1a4
5 8 10 |OOwscusTs, uTO Takoe OTOGpaKEHHE IUIOCKOCTH Ha CeOf M B KAKOM Cydae OHO Ha3biBAeTCA ABWkeHneM [2,4.5.8

I'nasa XIII.
JIBuKeHHE

IUIOCKOCTH; OOBSICHATH, YTO TAaKOe OCeBas CHMMETpUS, LEHTpalbHas CHMMETpPHS, MapaIeTbHBII MepeHoc 1
TOBOPOT; 00OOCHOBEIBATh, YTO STH OTOOPAKEHHMS IIIOCKOCTH Ha ce0sl IBIAIOTCS ABIDKCHUSIMHU; OOBSCHSATH, KAaKOBa
CBSI3b MEXAY JBIDKEHHAMH M HaJO)KEHUSIMU; HIUTIOCTPUPOBATh OCHOBHBIE BUJBI IBM)KEHMH, B TOM UHCIE C
[OMOILBIO KOMITBIOTEPHBIX MPOTPaMM




I'naBa XI1V.

HauyajabHble cBe1eHUS 0

cTepeoMeTpPHH.

00 akcuomMmax

IJIAHUMETPHUHA.

OOBSICHATH, YTO TaKoe MHOTOTPAaHHUK, €ro TpaHW, pEOpa, BEPUIMHBI, JHATOHAIM, KaKOH MHOTOTPaHHUK
Ha3bIBACTCS BBITYKJIBIM, YTO TaKoe N-yroyibHas IPH3Ma, €€ OCHOBaHMUS, OOKOBBIC TPaHM M OOKOBEIE pEOpa, Kakas
Mpu3Ma Ha3bIBAacTCS NPSIMOM M Kakas HAKJIOHHOHM, YTO Takoe BHICOTA INPU3MBI, Kakas IpH3Ma Ha3bIBAaeTCs
[apauleNeMIesoM 1 KaKoil Ma-pauiesenure/i Ha3blBaeTCsl MPAMOYTOJIbHBIM; (OPMYIUPOBaTH U 0OOCHOBBIBAThH
YTBEPXKICHHUS O CBOMCTBE [MAaroHaled IapauleNenunesa M O KBaApaTe [IHaroHalM INPSIMOYTOJILHOTO
[apajuieNenunena; OOBACHATh, YTO Takoe OOBEM MHOTOIPAaHHMKA; BBIBOAUTH (C TOMOIIBIO MPHHIHUIA
Kapanbepn)

¢dopmyiny 00BEMa NPAMOYTOJBHOTO IapajUleenuIesia;, OOBICHATh, KaKOH MHOTOTPAaHHUK HAa3bIBAeTCS
MMIPaMUJION, YTO TaKOe OCHOBAaHHE, BEpIINHA, OOKOBBIE I'paHHM, OOKOBBIE pEOpa M BHICOTa NMHPAMHIBI, Kakas
MIpaMuia Ha3sIBaeTCs MIPABIIBHON, YTO Takoe arnodemMa MpaBHIbHON MHPaMUAABL, IPHUBOIUTE HOpMYITy 00BbEMa
[THPaMUJIBL;

2,458

I[loBTOpenue. Pemenue

3aJa4d

CaMOCTOSITENPHO CO3[AI0T ANTOPUTMBI EATEIBHOCTH TPH PEUICHHH MPOOIeM TBOPYECKOTO M IOMCKOBOTO
XapakTepa.

[ToHUMAIOT BO3MOXKHOCTD Pa3JIMYHBIX TOUCK 3PEHHS, HE COBMAAIONINX C COOCTBEHHOM.

(OCO3HAHHO U TIPOU3BOJILHO CTPOSIT PEUCBBIC BBICKA3bIBAHKSI B YCTHOM U MUCHMEHHOH (opMe.

CanyaroT crnoco0 U pe3yabTaT CBOUX JNCHCTBHIA ¢ 3aJaHHBIM STaJOHOM, OOHAPY)KUBAIOT OTKJIOHCHHS M OTIHYHUS
0T JTaNoHa.

'YMEIOT ¢ MOMOIIIBIO BOITPOCOB JTOOBIBATH HEIOCTAIOUIYIO HH(OPMAIIHIO.

2,458

HToro

68 yacos




CucreMa OLCeHKH IUIAHUPYEMBIX Pe3yJbTATOB
OueHKa yCTHBIX OTBETOB 00YYAKOIIHXCS

OTBeT OLIECHUBACTCH OMMEMKOU «5», eCJIN 00yYaIOLIHICA:

® TIOJTHO PacKphLI CoJIepKaHue MaTepuasa B 00beMe, IpeIyCMOTPEHHOM IPOrpaMMOi U
y4eOHHUKOM, H3JI0KWJ MaTepuail TPaMOTHBIM SI3BIKOM B OIPEAEIEHHON JIOTUYECKON
II0CJIEIOBATEIBLHOCTH, TOYHO UCIOJIb3Ysl MATEMAaTHYECKY0 TEPMUHOJIOTHUIO U CHMBOJIUKY;

® IIPABWJIBHO BBIIOJIHWI PUCYHKH, YEPTEKH, IPapUKH, COIYTCTBYIOIINE OTBETY;

® [I0Ka3aJl yMEHUE WJUTKOCTPUPOBATH TEOPETUYECKUE MOJIOKEHNS KOHKPETHBIMU IIPUME-
paMu, IPUMEHATh UX B HOBOM CUTYAllUH IIPU BBINOJHEHUH MPAKTUYECKOTO 3a1aHMUS;

® IIPOJIEMOHCTPUPOBAJl YCBOCHUE paHEe H3YYEHHBIX COIYTCTBYIOIIMX BOIIPOCOB,
c(OpPMUPOBAHHOCTh U YCTOMYMBOCTh UCIIOJIB3YEMBIX IPU OTPAOOTKE YMEHUN U HABBIKOB;

e OTBEYaJ] CaMOCTOSTENIBHO 0€3 HAaBOASIIMX BOIPOCOB yuuTesns. Bo3MOXKHBI 0/1HA - B
HETOYHOCTH IIPM OCBEIICHUM BTOPOCTEIIEHHBIX BOIPOCOB WM B BBIKJIAJKAX, KOTOPBIE
YYEHUK JIETKO UCIIPABUII I10 3aMEUYAHUIO YUUTEIIA.

OTBeT OLIEHMBAETCH OTMETKOH «4»,eCiIn

® OH YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OLIEHKY «5», HO MpPH 3TOM HMEET
OJIH U3 HEJTOCTAaTKOB:

® B U3JIO)KEHUU JOMYIIEHb HeOOoNblIne MpOoOesbl, HE HMCKa3WBLIME MaTEMAaTHYECKOE
COZIEp’)KaHUE OTBETA,;

e JIONYIIEHBl OJWH — JIBAa HEAOYETA NMPHU OCBEIICHUU OCHOBHOIO COJIEPKAHUs OTBETA,
VICTIPABJICHHBIC 110 3aMEYaHUIO YUUTEIIS;

e JOMyUIEHBbl OIMOKAa Win Oojiee ABYX HEIOYETOB MPHU OCBEIICHHH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJIEHHBIE M0 3aMEYAHHUIO YUUTEIIS.

OT1MmeTKa «3)» CTABUTCH B CICAYIOIINX CIAYyYAAX:

® HEIOJIHO WJIM HENOCIENOBATENbHO PACKPBITO COAEpPKAHUE MaTepuayia, HO NOKA3aHO
oOliee MOHMMaHME BONpPOCa M MNPOIAEMOHCTPUPOBAHBI YMEHHUS, JOCTAaTOYHbIE JIJIst
JaJbHENIIEr0 yCBOEHHUS MporpaMMHOro marepuana (ompeneneHHble «TpeboBaHusAMU K
MaTEMaTUYECKON MOJATOTOBKE YUAIIUXCS);

® UMENUCh 3aTPYJHEHUS WM JOMYUIEHbl OIIMUOKHM B ONPENENICHUU TOHATHUH,
UCIOJIb30BAaHUM MAaTeMaTHYE€CKOW TEPMHMHOJIOTHUHU, YEPTEKax, BBIKIAIKAX, HCIPaBICHHbIC
MOCJI€ HECKOJBKUX HABOSAIINX BOIIPOCOB YUUTEIIS;

® YUYEHHK HE CIIPABUJICS C NIPUMEHEHUEM TEOPUH B HOBOM CUTYyallMU IPH BBINOJHEHUU
NPAaKTUYECKOTrO 3aJlaHusl, HO BBIMOJHWI 33JaHUs 00S3aTENbHOIO YPOBHS CJIOXHOCTH IO
JTaHHOM TEeME;

® 1pH 3HaAHUU TEOPETUYECKOTO MaTtepuaa BBISIBJICHA HEJ0CTaTOYHAas
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI U HaBBIKOB.

OTMeTKa «2»CTAaBUTCS B CJAEYIOUIAX CIyYasaX:

® HE PacKphITO OCHOBHOE COJIep)KaHnEe yUeOHOTro MaTepuraa;

e 00OHapyXeHO HE3HAHUE WJIM HEMOHUMaHUEe YYCHUKOM OoJbllel i Hanbosee BaXKHOU
YacTH y4eOHOTO MaTepuarna;

® JIOMYUIEHBl OIIMOKM B ONpPEACIICHUH MOHATUM, IPU UCIOJIb30BAHUU MATEMATUYECKOU
TEPMUHOJIOTMHM, B PHUCYHKaxX, 4YepTekax WIM TIpapukax, B BBIKJIAJKaX, KOTOpbIE He
UCITPaBJIEHBI MTOCJIE HECKOJIBKUX HABOSALIUX BOIPOCOB YUUTEIS.



Ouenka nuceMeHHbIX padom 00y4ar0IMNXCsI

OTrMeTKa «S»CTAaBUTCS, €CJIN:

e paboTa BEITIOJHEHA MTOJIHOCTHIO;

® B JIOTHYECKUX PACCYKJICHUSAX U 00O0CHOBAHUH PEIICHUS HET MPOOEIIOB U OIITHOOK;

® B PCIICHUH HET MaTeMAaTHYECKUX OIMMOOK (BO3MOYKHA OJHA HETOYHOCTh, ONKMCKA, HE
SIBJISIIOIIASICSL CICACTBUEM HE3HAHUS WJIU HEITOHMMAaHMS y4eOHOro MaTepuaa).

OT1MeTKa «4)» CTABUTCS, €CJIN:

e paboTa BEITIOJHEHA MTOJIHOCTHI0, HO 0OOCHOBAHUS IIAr0B PEIICHUS HETOCTATOUHBI
(ecni ymeHHE 00OCHOBBIBATh PACCYKICHUSI HE SIBISUIOCH CIIEITUATBHBIM 00BEKTOM
IIPOBEPKH);

e JIONyIIIEHA OJIHA OIIMOKA WJIK JIBAa-TPU HEJI0UYeTa B BBIKJIAJKAX, PUCYHKAX, YePTEKax
WU rpadukax (€ciau AT BUJIBI paOOTHI HE SBIISUIUCH CIICIUATBHBIM 00BEKTOM IMPOBEPKH ).

OtmeTKa «3» CTaBUTCS, €CIIN:

® JIONYIIEHBI 00JIee OJTHOM OMIMOKHY UK 00Jiee IBYX-TPEX HEA0UETOB B BHIKIAIKAX,
yepTexkax Wwin rpadukax, HO yJaliuics BiajeeT 00s3aTeIbHBIMU YMEHUSIMU 110
IIPOBEPSEMON TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

® JIONYIICHBI CYIIECTBEHHBIC OMMUOKH, TTOKa3aBIIKe, YTO YUalUics HEe BIaJeeT

00s13aTeIbHPIMM YMEHHUSIMH T10 JJAHHOK TeME B TIOJIHOM Mepe.

JJIeKTPOHHBIE YYeOHbIe 0CoOus

1. «I"'eomeTpust WIKOJIBHBIN KypcC, MPAKTUKYM, TOATOTOBKA K 3k3aMeHaM /-11 kiace»
DJIEKTPOHHOE yueOHOe u3ianue «Yuurtenb»,2010

HNuTepHer pecypcsl

« http://umnojenie.narod.ru/ - Crtocob ymHoKeHus "TpeyroabHUKOM" .

« http://comp-science.narod.ru - gumakTHYECKHE MaTepHaNbl 10 WH(POPMATHKE M
MaTeMaTHuKe: MaTepHaIbl OJMMITHA IIKOJILHIUKOB IO MPOrPaMMHUPOBAHUIO, TIOATOTOBKA
K OJHMMITHAJaM IO MPOTrPaMMHPOBAHUIO, AMJAKTHYCCKHE MaTepuallbl MO anredpe u
reometpuu (6-9 ki1.) B popmate LaTeX u mp.

o http://www.school.mos.ru - caldT moMokKeT HIKOJFHUKY HAWTH HEOOXOAUMYIO
UH()OPMAIIHIO IS TIOATOTOBKU K YPOKaM, MaTepual i pedepaToB | T.1I.

http://www.history.ru/freemath.htm - OecriatHeie oOydaromie MPOrpaMMBbl IO

MaTEMAaTHUKE AJIs1 IIKOJIBHHUKOB.

e http://mathem.by.ru/index.html - Maremaruka online
http://comp-science.narod.ru/
http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate
http://refportal.ru/mathemaics/ Pedeparsr mo maremarnke



http://umnojenie.narod.ru/
http://comp-science.narod.ru/
http://www.school.mos.ru/
http://www.history.ru/freemath.htm
http://mathem.by.ru/index.html
http://comp-science.narod.ru/
http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate
http://refportal.ru/mathemaics/

e http://www.otbet.ru/ Jlemaem ypoku BmecTe!
e http://uztest.ru/logoutET"D o marematuke
e http://ege-online-test.ru/ EI'D Onnaiin Tect (MaTeMaTHKa)

COI''TACOBAHO COI''TACOBAHO

[TpoTokon Ne 1 3acenanus 3amectuTtenb Aupekropa no YBP
METOANYECKOTO OOBbEMHEHUS YUUTEIeH ITerpyxuna U.B.
marematuku OOI Ne 14 IIOJINCH

oT 2022 rona 2022 rona

Muxaiinosa JK.B.
noanuck pykosoaurens MO



http://www.otbet.ru/%D0%9E%D1%88%D0%B8%D0%B1%D0%BA%D0%B0
http://uztest.ru/logout
file:///C:/Users/user/Desktop/Рабочие%20програмы%20и%20КТП/•%09http:/ege-online-test.ru
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