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MHNOACHUTEJIBHAS 3AIIMCKA

O0mas xapakrepucTuka yueOHoOro npeamera «MaremaTuka»

®depnepanbHas padoyasi mporpamma 1o MaremaTtuke aisa odydaromuxcs ¢ HOJIA 7—
9 kmaccoB pa3paboTtana Ha ocHOBe DeepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIHLHOTO

cTaHaapTa OCHOBHOTO oOmero

oOpa3oBaHMsl C y4€TOM MU COBPEMEHHBIX MHUPOBBIX TPEOOBAHHM, MPEIBIBISEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHWIO, W TPAIAUIMA POCCUHUCKOrO 0Opa3oBaHMs, KOTOpHIC
00€eCIeunBaOT OBJIA/JICHUE KIFOUYEBBIMA KOMIETEHIUSAMHU, COCTABISAIOIIUMHA OCHOBY IS
HEMPEPHIBHOTO 00pa30BaHMS M CAMOPA3BUTHS, aTakKe IEI0CTHOCTh OOLIEKYIbTYPHOTO,
JUYHOCTHOTO W TIO3HABATENILHOTO pa3BUTHs oOydaromuxcsd. B paboueit mporpamme
YUTEHbl HJeH U ToyiokeHus: KoHuUenuuu pa3BUTUS MATEMaTHYECKOTO OO0pa3oBaHUsl B
Poccutickon ®@enepanumu.

B snoxy uudposoil TpaHchopmanuu BceX cdep UeIOBEUECKON AEsITeNTbHOCTH
HEBO3MOXXHO CTaTh OOpa3oBaHHBIM COBPEMEHHBIM 4YeJOBEKOM 0e3  0a30Boii
MaTEeMaTHYECKOM MOATOTOBKU. YK€ B IIKOJIE MaTeMaTHKa CIIYKUT OIIOPHBIM MIPEIMETOM
JUISl U3YyYEHUsS CMEKHBIX JUCLUUIUIMH, a IOCJE MIKOJbl pealbHOM HEOOXOIUMOCTHIO
CTAHOBUTCS HEINpEpbIBHOE 00pa3oBaHWE, YTO TpeOyeT MOJHOLUEHHOM 0a30BOM
00111€00pa30BaTeIbHON MOATOTOBKH, B TOM YHUCJIE U MaTEMaTUUECKO. DTO 0OYCIOBICHO
TE€M, YTO B HAllM AHU PACTET YUCIO NPO(ECCHil, CBA3AHHBIX C HEMOCPEICTBEHHBIM
MIPUMEHEHUEM MaTeMaTHKU: U Bc(depe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTMYECKHUX
00JacTsAX, U Jlaxke B TyMaHUTAapHbIX cepax. Takum oOpa3zom, Kpyr oOydarommxcs, s
KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAUUMbBIM MTPEAMETOM, PACIIUPSETCS.

[TpakTHueckasi MOJE3HOCTh MaTEeMaTHKU OOYCJIOBJIEHA TEM, YTO €€ MpeaMeToM
ABJISIIOTCSL (DyHAAMEHTAIbHBIC CTPYKTYPBI HAIIErO0 MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOILIEHUS OT MPOCTEHIINX, yCBaMBa€MbIX B HEMOCPEICTBEHHOM
OTBITE, IO JOCTATOYHO CJIOKHBIX, HEOOXOAMUMBIX JIJISl Pa3BUTHUSI HAYUHBIX U TIPUKIIATHBIX
nujae. be3 KOHKpPETHBIX MATEMAaTUYECKUX 3HAHMM 3aTPYJHEHO MOHUMAHUE IMPUHIUIIOB
YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCHPHUITHE W WHTEPIpETALMs
pPa3HOOOpa3HOW  COLMAJIBHOM, SKOHOMHUYECKOW,  MOJMTHYECKOW  HH(POpPMALIHH,
Mano3@peKkTUBHA MOBCEIHEBHAS MpPAKTUYECKas AEATebHOCTh. KaxaoMy yenoBeky B
CBOCH >KM3HHM TPUXOJUTCS BBITIONHATH PAacu&Thl M COCTABISATH aJITOPATMBI, HAXOAUTh U
MPUMEHSTH (POPMYIIBI, BIaIeTh MPAKTUICCKUMHU MTPUEMAMH T€OMETPUUIECKUX U3MEPEHUI
U MOCTPOCHHM, YUTaTh MH(POpPMAIMIO, IPEACTABICHHYI0 B BHUAE TaONMuUl, AMArpamMMm u
rpaduKOB, )KUTh B YCIOBHIX

HEONPEeIeIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapakTep CIIyYaiHbIX COOBITHIA.
OmHOBpPEMEHHO ¢ pacmupeHreM cdep MPUMEHEHHUS MaTeMaTUKA B COBPEMEHHOM
oOmecTBe BcE OoJjiee BaXKHBIM CTAHOBUTCS MAaTEMaTHYECKUH CTWJIb MBIIIJICHHUS,
MPOSIBIISIIONIUICS B ONpEACNEHHBIX YMCTBEHHBIX HaBBIKax. B mporiecce u3ydeHHS
MaTEeMaTHKH B apceHaI MPUEMOB 1 METOJIOB MBIIIUICHHUS Y€JI0BEKa €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCA WMHAYKIMS U JEAYKIHs,000011eHne U KOHKPETU3alMsl, aHaJdu3 U CHHTE3,
Knaccuukanus © - cUcTeMaTH3aius, alctparupoBanue W  aHajorusa. OOBEKTHI
MaTEMaTHUYECKUX YMO3AKIIOUEHUH, TMpaBUia MX KOHCTPYHMPOBAHUSA PACKPHIBAIOT
MEXaHHU3M JIOTHYECKUX TOCTPOEHUH, CITIOCOOCTBYIOT BBIPaOOTKE yMEHUS (POPMYIUPOBATD,
00OCHOBBIBATh U JOKAa3bIBaTh CY)KJICHHUS, TEM CAMbIM Pa3BUBAIOT JIOTHYECKOE MBIIIJICHHE.
Benymas ponp NOpuUHAANEKUT MaTeMaTUKE W B (OPMHUPOBAHHM aJITOPUTMUYECKOM
KOMITOHEHTBI MBIIIJICHHS ¥ BOCIIMTAaHUM YMEHHM AEMCTBOBATH MO 33JJaHHBIM aJIFOPUTMaM,



COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATH HOBBIE. B mporecce pemenus 3aaay —
OCHOBOW YYEOHOW JESITEIIbHOCTM HAa YpPOKax MAaTeMaTUKA — pPa3BUBAKOTCSA TAaKKe
TBOpYECKasl U MPUKIIAJHAs! CTOPOHBI MBIIICHUS.

OOyueHne mMaTemMaTuke JAaET BO3MOXKHOCTh pa3BUBaTh y OOY4YaIOIIMXCS TOYHYIO,
palMoOHaIbHYI0O U MH(POPMATHUBHYIO pe€yYb, YMEHHME OTOMpaTh HamOOjee MOAXOJSAIINE
A3BIKOBBIC, CHUMBOJIMYECKHE, TpaUuecKHe CpencTBa I BBIPAKEHHUS CYXKICHUH WU
HarJasAHOTO UX MPEICTaBICHUS.

HeoOxoaumMbpIM KOMIIOHEHTOM OOIIEd KyJbTYpbl B COBPEMEHHOM TOJIKOBaHHUU
ABIISIETCS 0011Iee 3HAKOMCTBO C METOJaMH MO3HAHUS JEHCTBUTENbHOCTH, MPEACTABICHUE
0 MpeaMeTe U METOoAaxX MAaTeMaTHKH, UX OTIMYUI OT METOJOB JAPYTHX €CTECTBEHHBIX U
I'YMaHHUTAPHBIX HAYK, 00 0COOCHHOCTSAX MPUMEHEHUS MaTEMATUKH JUIsl PEIICHHS] HAYYHBIX
Y IPUKJIAIHBIX 3a1a4. TakuMm 00pa3oM, MaTeEMaTHYECKOE 00pa30BaHNE BHOCUT CBOM BKJIA]
B (popMupoBaHHe 00IIEH KyJIbTypbl YEJIOBEKA.

W3yyeHue wmaTeMaTUKH TaKKe CIOCOOCTBYET 3CTETUYECKOMY BOCIHHUTAHUIO
YeJIOBEKa, IOHMMAHMIO KpacoTbl M M3SIIECTBA MAaTEMaTUYECKUX PpaCCyKJICHUM,
BOCIPUATHIO FEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

Hesn u3yyenus yyeoHoro npeamera «Maremaruka» [IpunopureTHpiMu

LEeJsIMU 00y4YeHMsI MaTeMaTUKe B 7—9 kiaccax siBISIOTCS : () OPMUPOBAHUE LEHTPATIBHBIX
MaTeMaTUYECKUX MOHATUH (YUCIT0, BEIMYMHA,
reoMeTpudeckas Qurypa, nepemMeHHas, BEpPOSTHOCTb, (PyHKIHs), 0OeCHeUHBAIOIINX
MPEEMCTBEHHOCTb U MEPCHEKTUBHOCTh MaTEMaTHUYECKOI0 00pa30BaHus 00yUarOINXCS;

noJiBeJicHue OOyyaroluxcsi Ha JOCTYIIHOM JJii HHUX YpPOBHE K OCO3HaHHUIO
B3aUMOCBSI3M MATEMATHKU M OKPY’KAIOIIEro MHpa, MOHUMAHME MAaTEMaTUKH KaK 4YacTH
oO1el KyJIbTyphl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTyaIbHBIX M TBOPYECKUX CHOCOOHOCTEH o0O0yyaromuxcs,
MO3HABATEJIbHON AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUM, KPUTUUYHOCTH

MBIIIJICHUS, UHTEpECca K U3YYEHUI0 MATEMATUKH;

dbopmupoBaHre (PYHKIIMOHAIBHOW MaTeMaTHUYeCKOW T'PAMOTHOCTH: yMEHUS
pacrio3HaBaTh MPOSIBJICHUS MaTEMAaTHUUYECKUX MOHATHM, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKH3HEHHBIX CHTYallAX M TPH M3YYEHWH APYTHX Y4eDHBIX IPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTE M 3aKOHOMEpHOCTeW, (opMynupoBaTh HUX Ha SI3bIKE
MAaTEMATUKH W  CO3/1aBaTh MATEMAaTHYECKUE MOJEJM, MPUMEHSITh OCBOCHHBIN
MAaTEMATUYECKUM amnmapar s pPEeleHUs MPaKTUKO- OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHbBIC PE3YJIbTATHI.

OcCHOBHbBIE JIMHUU COJEpKaHMs Kypca maremaTtuku B 5—10 kmaccax: «Ywucna u
BBIYUCIICHUS», «Anrebpa»  («Anredpandyeckue  BBIpOKCHUS», «YpaBHEHUS U
HEpaBeHCTBAY), «DyHKkIuN», «I'eomerpus» («I'eomerpuueckne GUTypsl U KX CBOMCTBAY,
«3MepeHune reoMeTpUIeCKUX BEIUYUHY), «BepoaTHOCTh U cTaTUCTUKA». JlaHHBIE TMHUH
Pa3BUBAIOTCS MAPAIIIEIBHO, KaXk/1asi B COOTBETCTBUHC COOCTBEHHOM JIOTUKOM, OJTHAKO HE
HE3aBUCHUMO OJIHA OT APYrO, a B TECHOM KOHTAaKTE U B3auMoAerucTBUU. Kpome 3Toro, nux
OoOBEIUHSET JIOTMYECKas COCTABIAIONIAS, TPAAMIIMOHHO TMPHUCYIAs MaTeMaTHKe |
OPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KypChl U COAEPKATENIbHBIE  JINHHM.
CdopmynupoBanHoe B DenepalibHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHIApTe
OCHOBHOI'O 0OWIEro o0pa3oBaHusi TpPeOOBaHUE «YMETh OMNEPUPOBATH TMOHATUSIMMU:
ONpENEIICHNE, aKCUOMa, TEOpEMa, JOKA3aTEIbCTBO; YMEHHUE PACIIO3HABATh WCTHUHHBIE U



JI0’KHBIE BBICKA3bIBAHUS, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPDI, CTPOUTH BHICKA3bIBAHUS
MOTPHITAHKS BBHICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a pOpMHUPOBAHUE JTOTUUECKHUX
YMEHUH pacrpeensercss Mo BceM TrojaM OOyudeHHs Ha YpOBHE OCHOBHOIO OOIIETro
o0pa3oBaHus.

Copnepxanue 00pa3oBaHUSl, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJibTaTaM
ocBoenusi denepanbHoil pabouelt mporpaMmbl, pacnpeneIEHHBIM MO TojlaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKUM O0Opa3oM, YTOObI KO BCEM OCHOBHBIM, MNPUHIUIHAIBHBIM
BonpocaM  oOydaronigecss — oOpalllajiuch  HEOJIHOKPATHO,  YTOObI  OBJAJCHUE
MaTeMaTUYECKUMHU TMOHATUSMUA M HaBBIKAMU OCYIIECTBISJIOCH MOCJIEA0BATEIbHO U
MOCTYyNaTeIbHO, C COOJIIOJEHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJINCh B OOIIYyI0 CHCTEMY MaTEMaTUYECKUX TPEACTABICHUN OOyJaroIIIXCs,
pacuupsia v yriryossia e€, o0pa3ys IPOYHbIE MHOKECTBEHHBIE CBSI3H.

HpuHuMnbl peaju3anuu padoye
NPOrpaMMBblI

[Tpu peanuzanuu npuHnuna qudPepeHnpoBaHHOTO (MHANBUIYATBHOT0) MOIX0/1a
B 00yueHun Maremaruke oOydarommxcs ¢ HOJIA HeoOX0auMO Yy4YUTBHIBaTH YPOBEHBb
pPa3BUTHS Y HMX MaHYaJIbHbIX HAaBBIKOB. YUHTENb B Mpolecce OOy4YeHHs ONpenessier
BO3MOKHOCTH  yYalllUXCS  BBINOJHATH  NUCBMEHHbIE  padOThI, MOJb30BAThCS
MaTeMaTUYECKUMH UHCTPYMEHTAMH B MPOIIECCE MOCTPOEHUSI T€OMETPUUECKUX (PUTYp U
M3MEpUTENIbHBIX omnepanuid. Tak ke B mpolecce O0O0ydeHHs] MaTeMaTHUKe, YYUTEIIo
HEO0OXOMMO YUYUTHIBATh YPOBEHb U KAUE€CTBO Pa3BUTHE YCTHOM peun oOyuatomuxcs. [lpu
HEJ0CTaTOYHOM YPOBHE €€ pa3BUTHs HEOOXOAUMO UCIIOJIb30BaTh TAKUE METO/IbI TEKYILIETO
U TPOMEKYTOUYHOTO KOHTPOJIA 3HAHUM OOydYaromIMXCcs, KOTOpble Obl OOBEKTHBHO
MOKa3bIBAIA PE3YJIbTATUBHOCTh UX O0yueHus. BrimtoueHus: oOydarommxcs B MPOCKTHYIO
U y4yeOHO-UCCIIEOBATEIbCKYI0  JAESITENBbHOCTb, MNPOBEACHUS  HAOMIOAEHUN U
HKCIIEPUMEHTOB, B TOM 4YHCJI€ C HCIOJIb30BAHUEM Y4YeOHOro J1abopaTOPHOTO
obopynoBaHusi, MUGPOBOTO (JIEKTPOHHOTO) W TPATUIMOHHOTO H3MEPEHUs], BKIIOYas
OMpeNeeHNe MECTOHAXOXKJECHUS, BHPTYaJbHBIX JIa0OpaToOpHii, BEIIECTBEHHBIX MU
BUPTYaJIbHO-HATJISJIHBIX MOJIEEH, U KOJUIEKIUA OCHOBHBIX MaTeMaTUYECKUX OOBEKTOB.

OOyuaromyecs ¢ ABUTATEIbHBIMU HapYIICHUSIMUA UCIIBITHIBAIOT PAJl TPYAHOCTEH B
npoiiecce 00yueHust MaTemMaTiuke. MOTOpHbIE HApYUIEHUSI OTPAHUYUBAIOT CIOCOOHOCThH K
OCBOCHMIO TPEIMETHO MPAKTUYECKOW MAEATEIBHOCTU. ODTO MNPUBOAUT K TOMY, YTO
dbopmupyronecss 3HAHUS W HABBIKK SIBJISIOTCS HEMPOYHBIMH, ITOBEPXHOCTHBIMH,
(parMeHTapHbIMU, HE CBA3aHHBIMH B €MHYIO cucTeMy. OOHapy ) KUBalOTCS TPYAHOCTU B
(hopMHUpPOBaHUM MPOCTPAHCTBEHHBIX M BPEMEHHBIX MPECTABICHUMN, CUETHBIX OIepalui,
paboTe ¢ TeTpaabio, yUeOHUKOM, CIOcO0ax 3alucH MPUMEPOB B CTOJIOUK, COOTIOIEHUEM
opdorpaduueckoro pexuma.

Ha ypokax wMarematuku, oOyuatoumecss ¢ HOJIA wucnbIThIBaloT 0COOEHHBIE
TPYIHOCTH TIPU BBIIOJTHCHUH PUCYHKOB, YEPTEXKEW, TrpaduKoB, TaK KaK UM TPYIHO
OJTHOBPEMEHHO JepXaTh KapaHAall U JIMHEHKY, MO3TOMY MM 00s3aTenbHO Tpelyercs
moMoIb B3pocioro (yuutens, accuctenta). O0yqatomemycs ¢ HOJIA OwviBaeT mpore
Ha)KaTUEM KJIABUII BBIMOJHUTH YEPTEXK HA KOMIIBIOTEPE, YEM 3TO CHIEJaTh C IMOMOIIBIO
kapaHgama u guHedku. OOydarommmcs ¢ HOJ[A mocTtaTodHOTSHKEIO OCBaMBaTh BBOJY



MaTEeMaTHYECKUX CUMBOJIOB, HAI[PUMeEpP, OOBIKHOBEHHBIX JPOOECH.

Eciu y oOywaromerocst ectb HapylieHus (QYHKIUH PyK, TO T€OMETPHUYECKHUN
MaTepuall MOXHO pacCcMaTpuBaTh OO030pHO, 3aJlayd, CBS3aHHBIE C TMOCTPOCHHEM,
npornycTuTh. BupryaibHas maGopartopusi 1Mo MareMaTuke, Hampumep, Ha IiaTdopme
MOII  (POII) pgaer oOywaromMMcsi BO3MOXHOCTH — BBITIOJIHATH — MOCTPOEHUE
reOMEeTpUYECKUX (UTyp Ha IJIOCKOCTH U B MPOCTPAHCTBE, padOTaTh C KOOPJIAWHATHOMN
IUIOCKOCThIO.  bosblioe BHUMaHue HeoOXoauMmMo oOpamarb Ha MPAKTUYECKYIO
HaNpaBJICHHOCTh OOYYEHHsS MAaTeMaTHKe, a HMEHHO: a) HM3MEpeHUuEe NEPUMETPOB U
IJI0IIAEH; 0) BBIYMCIUTENbHBIE HABBIKH, B TOM YKCJIE U C TOMOILBIO KaJIbKYJISTOPA.

OnHolt u3 ocobeHnocrei padoTsl ¢ ooydaronumucs ¢ HOJ[A aBisieTcs TO, 4TO UM
HE00X0 MO OO0JIbIIIEe BPEMEHH 7S BHITIOTHEHUS 3a/TaHUH, YeM 3J0POBBIM 00y4arouMCH,
IIOATOMY JUIsI KOHTPOJIS 3HAHWW JIyYIl€ HCIOJIb30BaTh 3aJayd HA TOTOBBIX UYEPTEkKAX,
3a/lauyd, B KOTOPBIX YK€ HAaleuyaTaHO YCJIOBHE W HA4allo pEHIeHHs, a oO0ydaronumcs
OCTa€TCsl €ro TOJBbKO 3aKOHYUTH WM BBINIOJHUTH

TecToBble 3amaHus. llepen KOHTPOJBHBIMH paboTaMH HEOOXOIAMMO IPOBOJIUTH
o0o0mIaromnye ypoku 1o TeMe, Tak kak y ooydaromuxcs ¢ HOJIA orMeuaroTcst HeqocTaTKu
pa3BUTUS IMaMATH, OCOOEHHO KpaTkoBpeMeHHOW.  OOoOmaronme YpoKH JaroT
BO3MO)XHOCTh CKOHIIEHTPHPOBATh BHUMaHUE Ha OCHOBHBIXYIPAXHCHHSIX, BBEICHHBIX B
KOHTPOJIbHYIO paboTy.

XapakrepucTHKa 0c00BbIX 00pa30BaTEeIbHBIX NOTPEOHOCTEHO0OYYAIOIIUXCSH €
HOJA

Oco0Obie 00pazoBaTeNbHbIE MOTPEOHOCTH Y O0YHAIOIINXCS C HAPYIICHUSIMU OTIOPHO-
JIBUTATEJIBHOTO afmapaTa 3aJaroTcsl CHelu(pUKON JBUTATEIbHBIX HAPYIIICHUN, a TaKkKe
CHeU(PHUKON HApyIIEHUs TCUXUYECKOrO pPa3BUTHUS, U OMNPEACNSAIOT OCOO0YIO JIOTHKY
NOCTPOEHHUs yueOHoro mnpouecca. Hapsay ¢ 3TUM MOXHO BBIACIUTH OCOOBIE TIO CBOEMY
XapakTepy MOTPeOHOCTH B O0yUYEHUHM MaTeMaTHUKE, CBOMCTBEHHBIE BCEM OOYYAIOIINMCS C
HOJA:

— HE0OXOJMMO HCIOJIb30BAaHUE CHEUUATbHBIX METONOB, MPUEMOB M CPEICTB
oOydyeHuss (B TOM YHCIE CHEHUATU3UPOBAHHBIX KOMIIBIOTEPHBIX W ACCUCTUBHBIX
TEXHOJIOTHIA), O0OECIEUMBAIOMINX pealM3alMi0  «OOXOMHBIX Iyreil»  0OydeHHs;
MCII0JIb30BAaHUE BUPTYAJIbHON MaTEMaTUYECKOH J1abOpaTOpHH.

—  HamISAHO-ACHUCTBEHHBIM, IMPEAMETHO-TIPAKTHYECKUN XapakTep OOy4YeHUs
MaTEeMaTHKE W YIPOIIEHUE CUCTEMbl yueOHO-TIO3HABATEIbHBIX 3alay, PEIIaeMbIX B
mpoiiecce 00y4YeHus;

— crenuanbHoe OOyudeHHE «IEepeHOCY» C(HOPMUPOBAHHBIX MaTEeMaTHYECKHX
3HAHUU U YMEHHMU B HOBBIE CUTYallMH B3aUMOJEUCTBHUS C IEUCTBUTEIBHOCTHIO;

— CHeIuaibHas MOMOIIb B Pa3BUTUU BO3MOXKHOCTEH BepOAIbHON M HEBEpOATbHOU
KOMMYHUKAIIMU HA ypOKaxX MaTEMaTHKU;

— KOPPEKIMS MTPOU3HOCUTENILHON CTOPOHBI PEUH; OCBOCHHE YMEHUS UCIOIb30BaTh
peYb IO BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYaIUi;

— obecrieueHre 0CO0OM MPOCTPAHCTBEHHOW U BPEMEHHOM OpraHu3alu
o0pa3oBaTenbHOM Cpebl;

— MaKCHMaJIbHO€ pacIHIMpeHHEe OoO0pa30BaTENbHOTO MPOCTPAHCTBA — BBIXOJ 32
npeneiasl 00pa3oBaTENbHOTO YUPEKACHUS NPU PEUICHHMH MaTeMaTHUYeCKUX 3aaad |
BBITIOJTHEHUH MTPOEKTHBIX PaboT.



— WCHOJB30BaTh aNTOPUTMBI NEHCTBUI mMpH pemieHunu odOydarommmu ¢ HOJIIA
ONPENEIICHHBIX TUIIOB MATEMAaTUYECKUX 3aJad, B TOM YHUCJE B MPOLECCE BBIIOJIHEHUS
CaMOCTOSITENIbHBIX PaloT.

MecTto npeameTa B y4eOHOM IJIaHe

B cootBerctBUM ¢ @DenepalibHBIM  TOCYJAapCTBEHHBIM  00pa30BaTeIbHBIM
CTaHJAApPTOM OCHOBHOTO OOIIET0 OOpa30BaHUS MAaTeMaTHKa SIBISACTCS 005S3aTeIbHBIM
peIMETOM Ha JaHHOM YPOBHE 00pa30BaHUsI.

Temarnueckoe MIaHUPOBaHKE YUEOHBIX KypCOB M PEKOMEHIYEMOE pacipeieiIeHIe
y4eOHOTO BPEMEHU ISl M3YyUeHUS OTHEIbHBIX TEM, MPEIOKEHHbIE B HACTOAIICH
nporpaMMe, Hajio paccMaTpUBaTh Kak MPUMEPHbIE OPUEHTUPHI B TIOMOIIb COCTABUTEIIO
aBTOPCKOU pabodel MporpaMMbl U MPEXK]IE BCETO yUUTEN0. ABTOp pabodeil mporpaMmbl
BIIPABE YBEIMYUTHh WM YMEHBIIUTH MPEIIOKEHHOE YHCIO YYEOHBIX HacOB Ha TEMY,
4YTOOBI YIIIyOUTHCS B TEMATHKY, B OOJbIIEH CTENEHH 3aMHTEPECOBABILYI0 00y4JaoIInXCs,
WM HANpaBUTh YCWUJIUS HA TPEOJOJICHUE 3aTpyAHEHHM. [omycTHMO Takke JIOKaJbHOE
nepepacnpeeieHie U MepecTaHOBKa 3JIEMEHTOB COJEpXaHUs BHYTPU JAAHHOIO Kjacca
WIM BHYTPHM BCEro Kypca mnpu Heobxoaumoctu. KonmuecTBO MHpOBEpOUHBIX pPaboT
(TeMaTUYeCKUil ¥ UTOTOBBIM KOHTPOJIb KaueCTBa YCBOCHHSI y4EOHOTO MaTepHralia) U X THI
(camocToATENnbHBIE U KOHTPOJbHBIE PAOOTHI, TECThI) OCTAIOTCS HA YCMOTPEHUCYUUTEIS.
Taxoke yauTenb BIpaBe YBEIUIUTh I YMECHBIIUTD YHCIIO YICOHBIXYACOB, OTBEAEHHBIX B
@enepanpHOil pabouell mporpamme Ha 0000IIeHHE, TOBTOPEHUE, CUCTEMATU3ALMIO
3HaHWK OOydJaromuxcs. EIWHCTBEHHBIM, HO NPHHIIMIHAIHHO BaXKHBIM KPHTEPHEM,
SBIISIETCSL JOCTH)KCHHUE PE3yJIbTaTOB OOYUYCHMsI, YKa3aHHBIX B HACTOSIIEH IporpaMme Ha
KOHEI] YPOBHSI OCHOBHOT0O0OIIIEro 00pa3oBaHuUsl.

Conepxanue  ydyeOHOro mpeamera «MaTemaTuka», TPEJCTABICHHOE B
®denepanbHON aganTUPOBAaHHOW paboueid mporpamme, coorBercTByer DGI'OC OOO,
denepanbHO OCHOBHOM 00pa30BaTEIbLHON MPOTpaMMe OCHOBHOTO OOIIIEr000pa3oBaHMs
C YYETOM MPOJIOHTAIIMU Ha OJIUH TO/I.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEAMETA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA30OBAHUA 6

OcBoeHue yueOHoro npeamera «MaremaTukay JT0IKHO 00eCIeunBaThIOCTUKEHNE
Ha YPOBHE OCHOBHOTO 0011IeT0 00pa30BaHUs CJICIYIONTUX TUIYHOCTHBIX, METAIIPEAMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE Pe3yJbTAThI

JIMdHOCTHBIE pe3ynbTaThl OCBOCHUSI MPOTPaMMbI y4yeOHOTO TMpeaMeTa
«MaremaTuka» XapakTepHU3yrTCs:

ITaTpuoTn4yeckoe BOCIUTAHUE:

MPOSIBJICHUEM HHTEpPECA K IMPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMAaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHKECHHUSIM POCCUMCKHUX MATEMATHUKOB M POCCUUCKOU
MATEMATUYECKON MIKOJIbI, K MCIIOJIb30BAHUIO ITHUX JOCTHXKEHHUW B JPYrMX HAyKax H
MPUKIATHBIX chepax.

I'paxxpanckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
TOTOBHOCTBIO K BBIMOJHEHUIO O0SI3aHHOCTEH IrpaKJaHWHA U pPeaiM3allii eroIpasn,



MpEe/ICTaBICHUEM O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYD,
SBJICHUH, TIPOLIEAYP TPaKIAHCKOTO o0IIecTBa (BHIOOPHI,

ONpPOCHl U TIp.); TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKUX HpOOJEeM, CBA3AHHBIX C
IPAKTUYECKUM NPUMEHEHUEM JOCTMKEHMH HAyKH, OCO3HAHMEM Ba)KHOCTU MOPAIBHO-
ATUYECKUX MPUHLUIIOB B JEATEIBHOCTH YUEHOTO.

TpynoBoe BocniuTanue:

YCTAaHOBKOM HA AaKTUBHOE ydYaCTUE€ B PpELICHUM MPAKTUYECKUX 3ajad
MaTEMaTUYECKON  HAIlpaBIEHHOCTH, OCO3HAHHWEM  BaXXHOCTH  MAaTEMaTH4YECKOIrO
oOpa3oBaHMsI Ha MPOTSKEHUM BCEW KU3HU I YCHEHHONW Npo¢eCcCUOHAIbHOU
NESTEIbBHOCTY M PAa3BUTUEM HEOOXOIUMMBIX YMEHHUH; OCO3HaHHBIM BBIOOPpOM H
OCTPOEHUEM HHIAUBUAYATbHON TPACKTOPUHU 00pa30BaHUs U AKU3HEHHBIX IUIAHOB CYYETOM
JUYHBIX UTHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.

JcTeTH4YecKoe BOCIIUTAHUe:

CIOCOOHOCTBIO K  SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKHuX OOBEKTOB, 3a/ay, pEIIEeHUN, paACCYX ACHUN; YMEHHIO BUIECTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHMSA:

OpUEHTALMEN B IESITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS YEJIOBEKA, IPUPOABI U 00IIECTBA, TOHUMAHUEM
MaTeMaTHYECKON HayKu Kak c(hephl UeJTOBEUECKOMN NEeSATENIbHOCTH, 3TANOB €€ pa3BUTUS U
3HAaYUMOCTU JJI1 PAa3BUTUS IMBWIM3ALMM;, OBJAJACHUEM SI3bIKOM MAaTEMAaTUKH U
MaTeMaTU4YeCKOU KyJIbTYPOU KaK CpEICTBOM MO3HAHUS MUPA; OBJIAJCHUEM MPOCTEHIITMMU
HaBBIKAMH M CCIIEIOBATENbCKONAEATENHHOCTH.

dusznyeckoe BOCHUTAHMEe, (POPMHPOBAHUE KYJIbTYPbl 310POBb U
3MOLMOHAJIBHOIO 0J1Ar OOy YU :

TOTOBHOCTBIO IPUMEHATh MAaTEMATUUECKUE 3HAHUSI B HHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3/I0pOBOTO 00pasa >XKU3HM (370pOBOE MHUTAaHHE, COATAHCHPOBAHHBIN PEXUM
3aHATHI U OTIIbIXA, peryisipHas (u3ndecKas akTUBHOCTH); CHOPMHUPOBAHHOCTHIO HABBIKA
pedaexkcun, npu3HaHUEM CBOETO IIpaBa Ha OIIMOKY U TAaKOIO K€ MpaBa APYroro 4esoBeKa.
JKOJIOrM4eCKoe BOCIIUTAHHUE:

OpUEHTaluell Ha NPUMEHEHHE MAaTEeMaTUYEeCKUX 3HAHMM U1 pelIeHUs 3a1ad B
00IIacTH COXPAHHOCTH OKpYKAIoLlel Cpelbl, IIAHMPOBAHUs MOCTYNKOB M OLIEHKH HX
BO3MO>KHBIX IOCJIEICTBUH JUIsl OKPY’KalOIel Cpeibl; 0CO3HaHUEM TINI00ATbHOTO XapaKTepa
HKOJIOTMYECKUX MPOOJIeM U MyTeH UX peIIeHHUs.

JInyHOCTHBIE pe3y/ibTaThbl, 00ecHeYNBAKIINE ATANTALUI0 00YYAKOIIErocHd K
U3MEHSIOIIMMCH YCJIOBHSAM COLMAIBHOM M NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCJIOBUSIX HEONPEAECIEHHOCTH, TIOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO JEATEIbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS Y JIPYTUX JIOJIeH, MpUoOpeTaTh B COBMECTHOW AESTEIbHOCTH HOBbIE 3HAHUA,
HAaBBIKM U KOMIETEHIIMH U3 OMbITA APYTHX;

HE00XOAMMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie POPMYIHPOBATH
UJI€U, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSX, B TOM UUCIIE PAaHEE HE U3BECTHBIX,
OCO3HAaBATh 1€(PULUTHI COOCTBEHHBIX 3HAHUM U

KOMITETEHTHOCTEMH, MJIaHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAllMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATh TPUHUMAEMBbIE PEIICHHUS



U eiicTBUA, (GOPMYIUPOBATh U OLICHUBATh PUCKU U TIOCIEACTBUA, (HOPMUPOBATDH OTIBIT.

MeTanpeaMeTHbie pe3yJbTaThl

MeranpeaMeTHbIe pPe3yJbTaThl OCBOCHUS MPOTpaMMbl YIEOHOTO TMpeaMeTa
«MaremaTuka» XapaKTEPU3yIOTCS OBJIaJICHUEM VHUBEPCATbHbIMU
NO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU O0eUCNEUAMU
U YHUBEPCAIbHLIMU PeZYIAMUBHBIMU OeliCMBUIMU.

1) Yuusepcanonuvie  nosmasamenvuwvle  Oeilicmeus — obecneyugarom
Gdopmuposarue 6a308bIX KOZHUMUBHBIX NPOYECCO8 00VUAIOWUXCS (0C8OeHUe MemOo008
NO3HAHUSL OKPYHCAIOUie20 MUpa,; npumMeHeHue 102u4ecKux, Uccied08amenbCKux onepayui,
YyMeHull pabomams ¢ uHgpopmayueti).
ba3oBble jornueckue AeicTBUS:

BBISIBIISITh U XapaKTEpPU30BaTh CYIICCTBEHHbIE NPHU3HAKKM MaTEMaTHYECKUX
O00OBEKTOB, TOHSTUH, OTHOIICHUM MEXIY MOHATUAMU, (POPMYIHUPOBATH OIMPEIACICHHUS
MOHSITUHN; yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KiacCU(UKAIIMU, OCHOBAHUS IS
000011IeHNs 1 CPABHEHMUSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIUPOBATH U TPEOOPA30BLIBATE CYKICHHUS: YTBEPAUTEIbHBIC
U OTpHUIIATEIbHbIC, EAMHUYHbBIC, YACTHBIE U 00IINE; YCIOBHbIE;

BBISIBIIAITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTUBOPEUYHS B
(dakTax, JaHHBIX, HAOIIOICHUSIX U YTBEPKICHUSX; TIpeiaraTh KPUTCPUH JJIS BHISIBICHHSI
3aKOHOMEPHOCTEN U IMTPOTUBOPEUHI;

JIeaTh BBIBOJIBI C HCIIOIh30BAHUEM 3aKOHOB JIOTHKH, IS TYKTHBHBIX M MHIYKTHBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3OupaTh J0Ka3aTeNbCTBA MATEMAaTHUYCCKUX YTBEPKIACHUN (MpsMbIE U OT
MIPOTUBHOTO), TPOBOJUTH CAMOCTOATEIFHO HECIIOKHBIC JJOKa3aTeIhCTBA MATEMATUYECKUX
(dakToB, BBICTpaWBaTh apPryMEHTAIMIO, MPUBOAUTH TMPUMEPhl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATH CMIOCO0 pelieHust yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHus, BIOUpaTh HamOoJee MOAXOMSIIUNA C y4ETOM CAMOCTOSTENIBHO BBIIECIEHHBIX
KPUTEPHEB).
ba3oBble ucciaeaoBare/ibCKue 1efiCTBUS:

HCIIOJIB30BaTh BOIMPOCHI KAaK HWCCIAEAOBATCIIbCKUN WHCTPYMEHT ITO3HAHWS;
(GbopMyIUPOBaTh BOIPOCH], (PUKCHPYIONTUE MPOTUBOPEUNE, TPOOIEMY, CaMOCTOSATEILHO
yCTaHaBJIMBATh MCKOMOE WM JaHHOE, (DOPMHUPOBATH THUIOTE3y, apTyMEHTHPOBATH CBOIO
MTO3UIINIO0, MHCHHC,

MIPOBOJIUTH MO CAMOCTOSITEIILHO COCTABICHHOMY IIJIAHY HECJIOXKHBIN IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTHYECKOTO 00BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXITYy COOOM;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI 110 pe3ysibTaTaM

MPOBEAEHHOTO HAOJIOICHUSI, MCCIIEIOBAHUS, OIEHWBATh JOCTOBEPHOCTH MOJYYCHHBIX
pe3yJabTaToOB, BBIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMpoIllecca, a TakXKe BbIABUTATh
MPENOJIONKEHUS O €70 PA3BUTUU B HOBBIX YCIIOBUSIX.
Pabora ¢ undgopmanmei:

BBISIBIIATH ~ HEAOCTATOYHOCTh ¥ W30BITOYHOCTH  WMH(OpPMAIMU,  JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]a49H,

BBIOMpPATh,  AHAJTU3UPOBATh, CHUCTEMATHU3WPOBATH W  WHTEPIPETHPOBATH



MH(GOPMALIMIO PA3TMYHBIX BUAOB U (POPM MPEICTABICHUS;

BbIOUpaTh QopMy mIpeacTaBieHHUsS WHGOPMALKUK U WUTIOCTPUPOBATH pPElIaeMble
3aJ]auu CXeMaMH, AruarpaMMaMu, HHOU TpapuKoil U MX KOMOMHALUAMU;

OLIEHUBaTh HaJ&KHOCTh MHPOPMALIUU MO KPUTEPUSAM, MPEIOKEHHBIM YUUTEIEM
Wi chopMyTHMpPOBAaHHBIM CAMOCTOSITEIHHO.

2) Vuusepcanonvie  KOMMyHukamueHvle Oelicmgus  obecneyusarom
cPopMUPOBAHHOCb COYUANBHBIX HABLIKOE 00YUAIOWUXCA.
OO0menne:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKICHUS B COOTBETCTBUHM C YCJIOBHUSIMU U
HEeJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX (IIPU
HAJIMYUUA BO3MOKHOCTH) M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOAY PEIICHUS
3a/1auyd, KOMMEHTHUPOBaTh MOJYyUYECHHBINPE3YNbTAT;

B XOJie OOCYXJIEHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaE€MOM TEMBI,
MpoOJIeMBbl, pelaeMoi 3a7aud, BbICKA3bIBATh WJCH, HAIlCJICHHBIC HA TMOUCK PEIICHHUS,;
COTIOCTaBIIATh CBOM CYXKACHHS C CYXICHUSIMH JPYTHX YYaCTHUKOB JHAiOra,
oOHapyKHUBaTh pa3M4yUe€ U CXOACTBO MO3ULHUK; B KOPPEKTHOM GopMe (hopmMynupoBaTh
Pa3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3yJbTAaThl PEIICHUS 3a7add, SKCIEPUMEHTa, WCCIICIOBaHUSA,
MIPOEKTA; CAMOCTOSTEIHHO BEIOMPATH (hOpPMAT BBICTYILICHUS Cy4ETOM 3a7a4d PE3EHTAIUH,
O0COOEHHOCTEH ayIUTOPUN U WHIUBUTYATbHBIXBO3MOXKHOCTEH.

CoTpyaHuyvecTBo:

MMOHUMATh U UCTIOJB30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYATBHOU paOOTHI
Py pEHICHUU YYEOHBIX MaTeMaTHYECKUX 3aJad; MNPUHUMATh IIeIb COBMECTHOM
NESATETBbHOCTH, TUTAHWUPOBATH OPTaHU3AIMIO COBMECTHOW PAaOOTHI, pacTpenesTh BHJIBI
paboT, TOoroBapuBaThcs, OOCYX IaTh MPOIECC U Pe3yabTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax paboThl (0OCYXIeHHs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI U JIp.); BBIMOJHSATH CBOIO 4acTh pabOThl M KOOPJAWHUPOBATH CBOU
JEUCTBUA C APYTUMU YJiEHAMU KOMAaH/Ibl; OLICHUBATh Ka4yeCTBO CBOETO BKJIAJa B OOIIHI
MPOYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIMYUYaCTHUKAMHU B3aHMO,ICACTBHSI.

3) Yuusepcanvhwie pezynsamueHble Oeticmaust obecneuusaom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOOMU.

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATh IUIAH, aJrOPUTM peUIeHMs 3a1adyd (WM ero 4acTb),
BBIOMpPATh CMOCOO pemeHuss ¢ Y4ETOM HMEIONINXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, ApryMEHTUPOBATb U KOPPEKTUPOBATh BAPUAHTBHI PELICHUNA C YYETOM
HOBOI MH(pOpMALIUH.

CaMOKOHTPOJIb:

BJIQJETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJS IMpollecca W pe3yjbTaTa
pellIeHrs: MaTeMaTHYeCKOH 3a/1a4u;

NpeaBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PEUICHUH 3aJa4H,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAlJIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IOCTABICHHOW UENH U
YCIIOBUSIM, OOBACHATH NPUYMHBI JOCTHKEHHUS WIM HEJAOCTHXKEHUS IeNd, HaXOIUTh
OIKOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.



IIpeaMeTHBbIe pe3yabTaThl

[TpenMeTHble pe3yabTaTbl OCBOEHMS paboyeil MporpaMMbl 10 MaTeMaTHUKe
IOpPEICTaBICHbl MO ToAaM OOydeHHus B CIEOYIOIIMX pas3fesiax IporpaMMbl B paMKax
OTZIETBHBIX KypcOB «Airedpa», «I'eomeTpusi».

Pa3BuTuEe JIOrMYECKMX NPEACTABICHUA W HABBIKOB JIOTUYECKOIO MBIILICHUS
OCYULIECTBJISIETCS HA MPOTSHKEHUU BCEX JIET OOYyYEHHs B OCHOBHOM IIKOJIE B paMKaxBCEX
Ha3BaHHBIX KypcoB. [Ipennonaraercs, 4To BHITYCKHUK OCHOBHOM IKOJIbI CMOKET CTPOUTH
BBICKA3bIBAaHUSI W OTPUILIAHMS BBICKA3bIBAHWM, pAacClO3HAaBaThb HCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUS, MPUBOJUTH NPUMEPHl M KOHTPIPUMEPHI, OBJAJAEET MOHATHIMMU:
OIIpE/ICNICHUE, AKCUOMA, TEOPEMA, JA0KA3ATEIbCTBO — U HAYYHUTCS HCIIOJIB30BATh UX IIPH
BBINIOJTHEHUH YUYE€OHBIX U BHEYUYEOHBIX 3a/1au.

PABOYAS ITPOT'PAMMA
YUYEBHOTI' O KYPCA «'EOMETPUS». /-9 KJIACCHI
Heau nzyyeHust yueOHOro Kypca

«MaremaTuKy yKe 3aT€éM YUYHUTh HaJI0, YTO OHA YM B IOPSOK MPUBOIAUTY, — TACAI
BEJINKUU PYCCKUU yueHbI Muxann BacunbeBud JIoMmoHOCOB. 1 B 3TOM cOCTOUT OfHA U3
JBYX 1eJiell 00y4ueHus T€OMETPUU KaK COCTAaBHOM YacTh MAaTEMAaTHUKH B IIKOJE. DTOH
eI COOTBETCTBYET JOKa3zaTelbHas JIMHHUS MpenojaBaHus reomerpuu. Crenys
npenacrabieHHol [IporpamMme, ¢ ceapMOro Kiiacca Ha ypokax reOMETpUr O0yJaroIIHiACs
YUYUTCS IPOBOJIUTH IOKA3aTEIbHbBIE PACCYKIACHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIFOUEHNS],
JIOKa3bIBaTh UCTUHHBIEC YTBEPKJICHUS U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH
PacCyXJIEHUS «OT IPOTUBHOTO», OTIWYATh CBOMCTBA OT MPHU3HAKOB, (POPMYyIHUPOBATH
oOpatHbie yTBepkaeHus. OOyJaronuiics, OBIaAeBIINI HCKYCCTBOM PacCyXaaTh, OyaeT
IIPUMEHSTh €T0 M B OKpyXkarmen xu3Hu. Kak mucan reomerp u memaror HMrops
®enoposuu LlapsiruH, «J1F0ABMHA, TOHUMAOLIIMMH, YTO TAKOE JOKA3aTEIbCTBO, TPYIHO U
Ja)K€ HEBO3MOYKHO MAaHMIYJUPOBATH». M1 B 3TOM COCTOHUT Ba)XHOE BOCIHTATEIBHOE
3HAYEHUE M3YUYCHHS] T€OMETPHUH, NPUCYIIEE UMEHHO OTEUYECTBEHHOM MAaTEMaTHYECKOU
LIKOJIE. 10

Bmecre ¢ TeM aBTOpBI IpOrpaMMbl MPEIOCTEPErarOT YUUTEN OT HW3JIMIIHETO

dbopmanu3ma, 0COOEHHO B OTHOIICHUH Hadal M OCHOBaHWM reomerpun. DpaHITy3CKHid
mareMatuk JKaH JIpeTOHHE IO 3TOMY MOBOAY BBICKA3aJICs TaK:
«UTO Kacaercs JETUKATHOW MPOOJIEMBbl BBEJCHUS «aKCHOM», TO MHE Ka)XETCs, 4TO Ha
MEPBBIX MOpPax HYXKHO BOOOIIE M30eraTh MPOU3HOCHUTH caMO 3TO ciioBo. Capyroi ke
CTOPOHBI, HE CIEAYET YIYCKaTh HA OJTHOW BO3MOKHOCTHU J1aBaTh IMPUMEPHI JIOTUYECKUX
3aKJIIOYEHUH, KOTOPBIE Ky/1a B OOMBIIEH Mepe, YeM Uesl aKCHOM, SIBIISTFOTCSI UCTUHHBIMU
Y €IMHCTBEHHBIMH JIBUTATEIISIMA MAaTEMATUUECKOTO MBIIILICHUSD.

Btopoil 1enpl0 H3ydeHUsT TEOMETPUU SBISIETCS HCIIOJIb30BaHUME €€ Kak
MHCTPYMEHTA IIPU PEUICHUM KaK MAaTeMaTHYEeCKMX, TaK M MPaKTUYECKUX 3ajad,
BCTPEYAIONINXCSI B pealibHOM KU3HU. OKOHYMBIIMH KypC TE€OMETPUH OO0yYaroluxcs
JOJKEH ObITh B COCTOSIHUM ONPENENTUTh T€OMETPUYECKYI0 (UTYypy, OMHUCATh CIOBAMU
JAHHBIA YepTEX WM PHUCYHOK, HAWTU IUIOIIAb 3€MEJNBHOTO YYacTKa, PacCUMTATh
HEOOXOIUMYIO JIJTMHY ONTOBOJIOKOHHOTO Ka0ensi Wik TpedyeMble pa3Mephl rapaxa Jjis
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpAas, BBIYHCIWTEIbHAS JIMHUS B HW3YYCHHUH



reoMeTpuu B HIKOJe. J[aHHas nmpakTUYecKas JIMHHS SBISIETCS HE MEHEE Ba)KHOM, 4eM
nepsast. Emé [lnaTon npeanuceiBai, yToObl «rpaxnane [IpekpacHoro ropoja Hi B KOEM
Cllydae He OCTaBJISUIM I'€OMETPUIO, BEb HEMAIOBAXKHO JaKe MOOOYHOE €€ MPUMEHEHNE
— B BOCHHOM JI€JI€ [1a, BIPOYEM, U BO BCEX HAYKaX — JUIS JIYYIIETO UX YCBOCHHUS: MBI BEJb
3HAaeM, Kakasi OECKOHEYHas pa3HHUIa CYLIECTBYET MEXJIy 4YEJOBEKOM IPUYACTHBIM K
rE€OMETPUU U HENPUYACTHBIM». J[JI1 3TOr0 yUUTENI0 PEKOMEHIYETCS TOI0MPaTh 3aaun
IPAKTUYECKOI0 XapakTepa JUIsl pacCMAaTPUBAEMBIX TE€M, YUUTh O0Y4YarOUIUXCS CTPOUTH
MaTEMaTUYECKUE MOJENH PEaJbHBIX KU3HEHHBIX CUTYallUi, IPOBOJUTH BBIYUCIICHUS U
OLICHMBATh AJE€KBATHOCTh IIOJIyYEHHOIO pe3yibrara. KpaliHe BaKHO NOMYEPKUBATH
CBSI3W TEOMETPHUM C IPYTHUMHU

npeaMeTaMi, MOTHBHPOBATH HCIIOJIB30BATh OMPEEICHUS T€OMETPHUYECKHX (Uryp u
MOHSATUN, JEMOHCTPUPOBATh MPUMEHEHHE MOJYYCHHBIX YMEHUH B (DU3HKE UTEXHUKE.
OTH cBsI3W HaubOoJee SIPKO BUIHBI B TeMaxX «BeKTops»,

«TpuroHomerpudeckue COOTHOIIEHU Y, «MeTton koopauHat» u «Teopema ITudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe
CornacHo yuyeOHOMY ruiaHy B /-9 Kiaccax u3ydaercs y4deOHBIM Kypc

«I"eomeTpus», KOTOPBIA BKIIOYAET CIAEAYIOIINE OCHOBHBIE pa3/ieiibl COJAEPKAHMS:
«I'eomeTpuueckre QuUrypsl M uX CcBoWcTBay, «VI3MepeHne TIeoMeTpUYecKuX
BEIIMYMH», a Takke «JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «BekTopb»,
«/IBmxxenus mnockoctu» U «IIpeodpazoBanust mogo0Us» .

VY4eOHbIN TUTAaH MPEAYyCMAaTPUBAECT M3YYEHUE TeOMETpHUH Ha 0a30BOM YpOBHE,
UCXO/Is U3 HE MeHee 68 yueOHBIX YacoB B y4eOHOM TOJTy. Bcero 272 yaca 3a 4eThIpe roja
00yueHus.

CopeprxaHue yuebHoro kypca (no rognam obyueHums)
7 knace

Hauvanbnble nonsTus reomerpuun. Touka, mpsiMasi, OTPE30K, JIyd. YToJ. Buasl
yriioB. BepTukanbHbie U cMexHbIE yribl. buccekrpuca yria. JloMaHas,MHOrOyroJbHUK.
[TapajuteTIbHOCTD U NEPIEHAUKYIISIPHOCTD MPSIMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPHHU.
[Ipumepsl CUMMETPUHN B OKPYKAIOIIEM MUPE. 11

OCHOBHBIE TOCTPOEHHUS C TIOMOILBIO UPKYJIS U TUHEUKH.

TpeyronbHuk. Beicota, Mennana, Guccekrpuca, ux cBoiictBa. PaBHOOeApeHHbIN U
PaBHOCTOPOHHUM TPEYTrOJbHUKH. HepaBeHCTBOTpEYTOJIbHUKA.

CBoiicTBa M NMpHU3HAKU PAaBHOOEAPEHHOrO TpeyrojbHHKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoNCTBa U MPU3HAKU MApAUICNIbHBIX NpsMbIX. CyMMa YIJIOB TPEYrOJIbHUKA.
Breninue yriel TpeyrojibHUKA.

[IpssMmoyrosibHbIA ~ TpeyrodbHUK. CBOMCTBO  MEAUAHBI  MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEAEHHOW K THNOTEHy3€. lIpu3Hakn paBeHCTBa MPAMOYTOJIbHBIX
TPEYTOJbHUKOB. [IpsIMOYyTONBHBIN TpeyTroapHUK ¢ yriaom B 30°.

HepaBseHcTBa B reoMeTpum: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, Teopema 0 OOJIbIIIEM yTIJIe ¥ OOJIbIIEH CTOpOHE TpeyroyibHUKA. [leprnenaukymsip
Y HAKJIOHHAS.

['eomerpruueckoe MecTo ToueK. buccekrpurca yriia u cepeIuHHBIMIIEPIEHUKY ISP



K OTPE3Ky KaK FreOMETPUIECKHE MeCTa TOUCK.
OKpY>XHOCTh U KpYT, XOpJia ¥ JUaMeTp, UX CBOWCTBA. B3anMHOE pacoyioKeHHe
OKPY)XKHOCTH M mpsMoi. KacaTenbHas M ceKylias K OKPYXHOCTH. OKpYKHOCTb,
BIIMCaHHAas B yroJjl. BrimcanHast 1 onucaHHast OKPY)KHOCTH TPEYTOJIbHHKA.
8 KJ1acc

YerwipéxyronpHukd. [lapannenorpamMm, €ro Npu3HAKM M CBOWCTBA. YacTHbIE
Clly4yau napajijiesiorpaMMoB (MPSIMOYTOJIbHUK, POMO, KBaipaT), UX MPU3HAKH UCBOMCTBA.
Tpaneuus, paBHOOOKasi Tpanelusi, €€ cBoicTBa U npusHaku. [IpsMoyronbHas Tpanenus.

Meron yaBoeHust Meauansl. LleHTpanbHas CHMMETPUSL.

Teopema ®aneca U TeopeMa O MPOMOPLUUOHAIBHBIX OTpe3kax. CpeaHue JUHUU
TpEyroJibHUKa U Tpaneuuu. LIeHTp Macc TpeyrojgbpHuKa.

[Tomobue TtpeyronpbHUKOB, Kodhdumment momodus. IlpusHaku momOOUS
TpEeyroJibHUKOB. [IprMeHeHne moo0us Mpyu peleHny MPaKTUYECKUX 3a/1a4.

CpoiicTBa miomane reomeTpuueckux Quryp. Dopmynsl A IIIOMIATA
TpPEYroJibHUKa, TapajienorpaMma, pomOa u Tpamnenuu. OTHOIICHHE IUIOMIAAeH
n0I00HBIX (UTyYp.

Briuncnenne 1miomaae TpeyroabHUKOB W MHOTOYTOJIBHUKOB HA KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TaHIE€HC OCTpPOro yrjia MOpsIMOYTOJIbHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpHUroHOMETpUuuecKre (QYHKIMH YTIOB B
30°, 45° u 60°.

BrnivcanHbple U LIEHTpaJbHBIE YIJIbI, YIOJ MEXAY KacaTeJIbHOW U XOPAOH. YTIJIbI
MEK]ly XOp/IaMH U CEKYIIMMH. BriucaHHbIe U ONMCAHHBIE YETHIPEXYTOJbHUKU. B3auMHoe
pacriojio)keHue IBYX OKpykHocTe. Kacanme oxpyxkHoctei. OOmme KacaTelbHBIC K
JIBYM OKPYHOCTSIM.

9 knace

Cunyc, kocunyc, Taurerc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXIAECTBO. POPMYIIbI IPUBEICHUS.

Pemenne tpeyronbHuKOB. Teopema KOCHMHYCOB M TeOpeMa CUHYCOB. PemeHue
IIPAKTHYIECKNX 3a]1a4 C MCIIOIb30BAHNEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6ust. [Togodre coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 POU3BEICHUU OTPE3KOB XOPJA, TEOPEMBI O IMPOU3BEICHUN OTPE3KOB
CEKYIIUX, TEOPEMA O KBAJIPaTe KacaTEIbHOM.

Bekrop, nnuHa (MOAyJib) BEKTOpA, COHANPABICHHBIE BEKTOPBI, TPOTUBOIIOIOKHO
HAaNpAaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU
HaJ BeKTopamu. Pa3znokeHWe BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Koopaunatel Bektopa. CKansipHOE€ NPOU3BEACHUE BEKTOPOB, IPUMEHEHHE IS
HaXOXJCHUS JJIMH U YTJIOB.

MnaHmpyembie npeaMeTHbIe pe3y/ibTaTbl OCBOEHUS pabouennporpaMmmbl
Kypca (no rogam obyueHus)

OcBoenne yuebHOro kypca «l'eoMeTpus» Ha ypOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl JOJKHO oOecredynBaTh JIOCTHIKEHHE  CIEAYIOIMIMX  MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB:

7 KJIacc



Pacrio3naBaTh M3yueHHBIE TeOMETpHUECKUE (UTYPBI, ONPEAETATh UX B3aUMHOE
pacmnojoxeHue, H300pakaTb reoMeTpuueckue (GUTypbl; BBIIOJHATH YEPTEKHU IO
YCIOBHIO 3aiaudd. M3MepsATh NUHEHHBIE W YIVIOBBIE BENMUYMHBL. Pemars 3agaum Ha
BBIUKCIICHHE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTp rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYHMH MPEIMETOB BPEATBbHOM
KU3HU, PAa3MEPOB MPHUPOJHBIX 00BEKTOB. Pa3nuyarh pa3smepbl 3TUX OOBEKTOB IO
NOPSAJIKY BEJIMYUHBI.

CTpouTh 4EepTEXRU K TEOMETPUUECKUM 33]1a4aM.

ITonp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BAaTh IPU3HAKU
Y CBOMCTBA paBHOOEAPEHHBIX TPEYTOJbHUKOB MIPH PEIICHUH 3a]1a4.

[IpoBOANTE JIOTUYECKUE PACCYXKIACHHS C HCIOJb30BAHUEM T'E€OMETPHYECKHUX
TEOPEM.

[Tonmp30BaThCd MNpPHU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM MEIMAaHbI, IPOBEAEHHON K TMIIOTEHY3€ MIPAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pELICHUY FeOMETPUUECKUX 3a/1a4.

Onpenenars NapajjieIbHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpPBhIE 00pa3yerT ¢
HUMH cekymas. OnpeaensaTs NapajuiebHOCTh MPSMBIX C IMOMOIIBI PaBEHCTBA
PACCTOSIHUM OT TOUYEK OJHOM MPSMOU 10 TOYEK IPYrOM IMPSMOM.

Pemate 3a1aum Ha KieTyaToil Oymare.

[IpoBOIUTH BHIYMCIICHUS U HAXOJIUTh YUCIIOBbIE U OyKBEHHbIC 3HAUCHHUS YTJIOB B
F€OMETPUYECKUX 3a7a4aXx C MCIOJb30BAHUEM CYMMBI VYIJIOB TPEYTOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX IIPU MEPECECYCHUU JIBYX
MApAJUICIBHBIX TPSIMBIX CEKyIIel. Pemars mpakTUYeCcKHe 3aa4yd Ha HAXOXKICHHUE
YTJIOB.

Bnagetp mMOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONpPEACAThH
OMCCEKTPUCY YIJla U CEPEIUHHBIA MEPHEHAUKYISP K OTPE3KY KaK T'€OMETPUUECKHE
MECTa TOYEK.

@opMynMpOBaTh ONPENCICHUS OKPYKHOCTM M Kpyra, XOpIAbl M JuaMeTpa
OKPYKHOCTH, IIOJIB30BaThbCSl MX CBOWCTBAMHU. YMETh IPUMEHATH 3TU CBOWCTBA IPHU
pelLIeHuH 3a1a4.

Bnagerp noHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxXoauTh eé ueHTp. Ilomp3oBaThesl (AKTaMH O TOM, UTO OMECEKTPHCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, M O TOM, YTO CEpEIUHHBIE
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOU TOUKE.

Bnagers moHsTHEM KacaTelbHOM K OKPYXKHOCTH, IOJIb30BaThCS TEOPEMOU O
MEPIEHAUKYIISIPHOCTH KaCaTEIbHOM U painyca, TPOBEIEHHOTO K TOYKE KacaHUs.

[Tonp30BaTHCS MPOCTEUIIMMUA TEOMETPUUECCKUMHU HEPABEHCTBAMHU, TOHUMATh UX
IIPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE TE€OMETPUUECKHE MOCTPOEHHUSI C MOMOIIBIO UPKYJISA U
JINHENKU.

8 kiace

Pacno3HaBaTh OCHOBHBIE BHIBl  YETBHIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCSA UX CBOMCTBAMH MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECECUEHUSI MEJIUAH TPEYTOJbHUKA (IIEHTPa MacCC)
B PEILLICHUU 3a7a4.

Bnagere noHsATHeEM CpeaHEW JIMHUUA TPEYTOJbHUKA U TPANCHHU,IIPUMEHATh UX
CBONMCTBA IIpU pELIEHNH reoMeTpruueckux 3anad. [lomp3oBarecs teopemon daneca u



TEOPEMOM O TMPOMOPLUUOHAIBHBIX OTpE3KaX, MPUMEHATh UX [ pelIeHUs
MPAKTUYECKUX -33/1a4.

[IpuMeHATh MpU3HAKK MOAOOUS TPEYTrOJbHUKOB B PEIIEHUU T€OMETPUUYECKHUX
3azay.

[Tonb3oBatbes Teopemoin [ludaropa npns pelieHuss TEOMETPUUECKUX U
npakTudeckux 3anad. CTpoUTh MaTeMaTHYECKYI0 MOJENb B MPAKTHUYECKUX

3aJ1a4ax, CaMOCTOSITENIbHO JI€NaTh YEPTEXK U HAXOUTh COOTBETCTBYIOIIMEIIUHBI.

Brnagetp NOHATHSMM CHHyCA, KOCHHYCa M TaHI€HCa OCTpPOro yria
IpSMOYTOJIBHOTO TpeyroyibHUKa. [lonb30BaTbcs STUMHU TOHATUSAMU JJI PEILECHUS
IPAaKTUYECKUX 3a/a4.

Bbruncnsate (pa3inyHbIME cIIOCOOAMH) IUIOIIAAb TPEYrOJbHUKA U ILIOLIAAU
MHOTOYTOJIbHBIX (DUTYp (HOJB3YSCh, TJ€ HEOOXOIUMO, KalIbKyJIaTopoM). [IpumeHsTh
MOJIy4YE€HHBIE YMEHMSI B IPAKTUUYECKUX 3aauax.

BitageTs NOHATHSMY BIIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, UCII0JIb30BaTh TEOPEMBI
O BIMCAHHBIX yTiax, YIiiax MexAy XopJaMu (CEeKyLUIUMHU) U YIJie MEXAY KacaTeabHOM
Y XOpAOU P pPELIEHUU T€OMETPUUECKUX 3a/1a4.

Bragers NOHSATHEM ONHMCAHHOTO YETBIPEXYTOJIbHMKA, MPUMEHSATH CBOMCTBA
ONMKMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PELIEHUU 3a]1a4.

[IpuMeHATh TMOJyYEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJEINHU JUJISl 33/1a4 PEAIbHOM MKU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIYMCIEHUS C
MPUMEHEHUEM TMOAOOMS W TPUTOHOMETpUHM  (MOJB3YSCh, TJ€ HEOOXOAUMO,
KaJIBKYJISITOPOM).

9 kaace

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YTIOB, HAXOJUTh C UX MOMOUIBIO
pa3IMYHbIE BJEMEHTHI MPSAMOYTOJIBHOTO TPEYroJibHUKA («PEIIeHHE MPAMOYTOIbHBIX
TPEYroJbHUKOBY»). Haxoauth (C MOMOIIBIO KaJdbKyJISATOpa) JIMHBI M YIJIBI IS
HETa0JIMYHBIX 3HAYECHU.

[lonb3oBaTbea (GopMynamMu MPUBEACHUS WU OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXIECTBOM JJI1 HAXOXIACHUS COOTHOLUEHUH MEXAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcrnons30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOXKJICHHS PA3IMYHBIX
3JIEMEHTOB TPEYrOJIbHUKA («PElIeHHE TPEYTOILHUKOBY ), IPUMEHATE X TP pelleHu1
r€OMETPUYECKUX 3a]a4.

Bnagers moHsTHSIMU TpeoOpa3oBaHUs MOAOOMUS, COOTBETCTBEHHBIX 2JIEMEHTOB
noo0HBIX Guryp. [lonbp30BaThCs CBOMCTBAMU MOA00MS MPOU3BOJIBHBIX QUTYP, YMETh
BBIYMCIIATh JJIMHBI U HaxOIWUTh YIJIbl y MOAOOHBIX ¢uryp. IlpuMeHsars cBoiicTBa
noj00usl B MPAKTHUYECKUX 3ajayax. Y METhIPUBOAUTH MPUMEPHI MOJOOHBIX (UTYp B
OKpPYalollleM MUpE.

[Tonb3oBaThcd TeOpeMamMu O MPOU3BEIECHUU OTPE3KOB XOpJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMU, TOHUMATh UX T€OMETPUUYECKUN U (HU3HUECKUI
CMBICII, TPUMEHSATh UX B PEUICHUU T€OMETPUUYECKUX U (PU3MYECKUX 3ajad.

[IpuMeHATh CKAIIPHOE MPOU3BEICHUE BEKTOPOB JJI1 HAXOXKIAEHUS JJIMH U YIJIOB.

[Tonb30BaThCA METOAOM KOOPJAMHAT HA IUVIOCKOCTH, IPUMEHSThH €r0 B PELICHUN
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajau.
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7 KJj1acce

Ha3Banue
pa3naena (TemMbl)

Kypca (Yucio OCHOBHOE coIep/KaHue

OcHoBHbIE BU/IbI 1€ATEIbHOCTH oﬁyqal(

BCJIMYNH, BBIYHUCJICHUC OTPC3KOB
n

YIJIOB.

[lepumerp u miomass ¢GuUryp,
COCTaBJICHHBIX u3

MPSIMOYTOJIbHUKOB

4acoB)
IIpocreimme [Ipocreitmne  reoMmerpuyeckue [@OpPMYJIMPOBATH OCHOBHBIC ITOHATHUS U ONPECIICHMUS.
OOBEKTBI: TOYKH, MPSIMbIE,TyUH
reoMerpu4eckue Pacnio3HaBaTh M3Yy4YE€HHbBIE T'€OMETPUUYECKUE (PUTYPBHI, (
u YTJIBL, MHOTOYTOJIbHUK, )
pacrojoKeHue, BBIMOJHATL YEepTEX [0 YCIOBHUIO
durypot JIOMaHasl.
BO3MOYKHOCTH).
o CMexHble UM BEPTUKAIBHBIC
171 . .
HX CBOMCTEA e [IpoBoauTh MpocTEllIMe MOCTPOEHHUS] C IMOMOIIBIO II
W3mepenme HAJINYUHA BO3MOXHOCTH).
Pabora c MPOCTEHIINMHU
reOMETPHYECKHX | qepTerKamil. N3mepsaTb JIMHEHHBIC) 1 YITIOBBIC BEIMUYMHBI TEOMETP
00BEKTOB.
BeJIMYHMH H3mepenne JIMHENHBIX u
YTIOBEIX OnpenensiTh «Ha I71a3» pa3Mepbl pealbHbIX 00BEKTOB, II
(14 ) X pa3MEpOB.

PemaThb 3a/1a4u Ha BEIYHUCIICHUE IJIMH OTPC3KOB U BCINYW
Pemarthb 3ala4i Ha B3aMMHOC pPaCIIOJIOXKCHUC rCOMETPHUYC

[IpoBoauTh KIaccH(PHUKAIINIO YTIIOB, BLIYUCIATH JIMHECHE
NMPOBOAUTH HEOOXOIUMBIE OKA3aTEIbHBIE PACCYKICHHUS.

3HAKOMMTBCS C MCTOPHUEH Pa3BUTHS FEOMETPUU




TpeyrojibHuku

(22 u)

[lonsiTue 0 paBHBIX
TPEYrOJIbHUKAaX W IEPBUYHBIC
IIPEJICTaBICHUS 0  pPaBHBIX

(koHTpY’HTHBIX) (urypax. Tpu

pU3HaKa paBeHCTBa
TPEYTrOJbHUKOB.

[Tpu3naku paBeHCTBa
PSIMOYTOJIBHBIX

TPEYrOJIbHUKOB. CBolicTBO
MeMaHbI IPSIMOYTOJILHOTO
TpPEeYroJabHUKA.

PaBHOOe1peHHbIE u

PaBHOCTOPOHHHE TPEYTOJIbHUKH.

[Ipuznaku u CBOICTBa
PaBHOOEPEHHOTO
TPEYrOJIbHUKA.

[IpotuB  OojblIel  CTOPOHBI

TPEYroJdbHUKA JIEKHUT OOJBIIUI
yroia. [Ipocreiine HepaBeHCTBa

B reomerpuu. HepaBeHCTBO
TPEYroJIbHUKA. HepasenctBo
JIOMaHOM.

[IpsAMOYTOJIBHBINA TPEYTOJIBHUK C
yriom B 30°.

HCpBLIC IOHATHA 0

J10Ka3aTCJIbCTBaX B TCOMCTPUU

Pacno3HaBaTh mapbl paBHBIX TPEYroJbHUKOB Ha TOTOBBIX uepTekax (C yKazaHUEM

[IPU3HAKOB).
BbiBoauTh crnencTBUS  (PaBEHCTB  COOTBETCTBYIOIIMX —DJIEMEHTOB) M3  PABEHCTB
TPEYTrOJIEHUKOB.

@opMyJIMPOBATh OINPEICIICHUS: OCTPOYTOJIBHOTO, TYMOYTOJBHOIO, MPSMOYTOJIBHOIO,
paBHOOCPEHHOTO, PABHOCTOPOHHETO TPEYTOJBHUKOB; OMCCEKTPUCHI, BBICOTBI, MEIHUAHBI
TPEYroJIbHUKA; CEPEAMHHOTO MEPIICHAUKYJIISIpa OTPE3Ka; IepUMETpa TPEyroabHUKA.

@DopMyJIMPOBAThH CBOMCTBA U IPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.

Crpoutrhb 4yepTexu (NPU HAIMYUM BO3MOXXHOCTH), pemiaTh 3a4a4¥ C IIOMOIIbIO
HaXO0XCHUS PaBHBIX TPEYTOJIbHUKOB.

[IpuMeHSTH IPU3HAKK PABEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbBHUKOB B 33/1a4aXx.
Hcnoab3oBath M(POBBIE peCypChl AJISl HCCAEAOBAHUS CBOWCTB N3y4aeMbIX (QUTYD.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUU
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[MapaJieJbHbIE [TapamtenbHple  npsMble, ux |(@OPMYJHPOBATH MOHATHE MAPAUICTbHBIX MPSIMBIX, HAXOAUTh MPAKTHYECKHE TPUMEPHI.
npsiMble,  cymma [cBOMcTBa, IlaTelii  mocryiar .
M3yuaTh CBOICTBAa YIJIOB, OOpa30BaHHBIX IPU MEPECEYECHHH MAPAIICIBHBIX TPSIMBIX
yrjioB Esxnupa. Haxpecr nexamue, .
CEKYIIIEiA.
TPEyroJibHUKA COOTBETCTBEHHBIC u
(14 v) OMHOCTOPOHHHE YUIRL [[TpoBoauTh [J0KA3aTEILCTBA MAPAIUIEIBHOCTH [BYX MPAMBIX C IIOMOIIBI YIJIOB,
(06pasoBanmbie IPH |oGpa3oBaHHbIX IPH IEPECEUEHUH ITUX TIPAMBIX TPETHEMN MPAMON. BHIYMCAATH CyMMYYTIIOB
TiepeceaeHn TTapaICIbHbIX 1y evroipHIKA B MHOTOYTONTBHHKA.
MPSIMBIX CEKYIIEH).
HaxoauTh 4KCIIOBbIC ¥ OYKBEHHbIE 3HAYEHUS YIJIOB B TEOMETPUUECKUX 3aj1auyax C
[IpusHaK TApaLICIBHOCTH oo np30BaHMEM TEOPEM O CyMME YTIIOB TPEYTOJIbHUKA U MHOTOYTOIbHHKA.
IpSIMBIX ~ 4Yepe3  PaBEHCTBO
pACCTOSIHMH OT TOYEK OfHON [SHAKOMHTLCSI C HCTOPHeli pa3BUTHS FeOMETPHH
MPSMOM 10 BTOPOH MIPSIMOM.
CymMMa YIJIOB TPEYroJbHHUKA U
MHOTOYTOJIbHHKA.
BHerHye yribl TpeyroibHuKa
OKpYKHOCTD 1 (OKPYKHOCTb, XOPJIBI U |[@opMyIMpPOBATHL ONpPedeJeHHsl: OKPYXKHOCTH, XOpJbl, JHaMeTpa M KacaTeJbHOM K
KpYT. JIHaMETPBI, 170¢ CBOWCTBA. |[OKPY>KHOCTH.
KacarenbHass K  OKPYKHOCTH. .
['eomeTpuUecKue OKpY/KHOCTD, BIHCAHHAR B YTON M3yuaTh WX CBOWCTBA, NPH3HAKH, CTPOMTH YepPTEK(MPU HAIUYHH BO3MOKHOCTH).
, :
MOCTPOEHHUSI Monsrie o IMT, nprveHerue B HccienoBaTh, B TOM YKCIIE HCMOJb3Ysl HH(POBBIE PECYPChI: OKPYXKHOCTh, BIIMCAHHYIO B
b (v
OJI; LIEHTP OKPYKHOCTH, BIIMCAHHOMN B YTOJI; PABEHCTBO OTPE3KOB KAacaTeIbHBIX.
(14 1) 3aJadax. buccekrpuca p O HEHIP OKRpYXK ’ yroi p P

CepeIMHHBINA TMepHeHIUKYIIIpKaK
TEOMETPUUECKUE MECTA TOYEK.

OKpy»XHOCTb, OIHMCAHHAasl OKOJIO
TpeyrojibHUKa. BrnucaHHas B

TPEYrOJIbHUK OKPY>KHOCTb.

HUcnoab3oBatb MeToa [ MT y1st mokazaTenbCcTBa TEOPEM O TIEPECEUCHUH OMCCEKTPUCYTIIOB
TPECYIrOJIbHUKA U CCPCAMHHBIX INECPIICHAUKYIAPOB K CTOPOHAM TPCYTrOJIbHHKA C IMMOMOIIBIO
['MT.

OBiajgeBaTh MNOHATHSIMH BIIMCAHHOW ¥ OMHCAHHON OKPYXXHOCTEH TPEYroJbHUKA,
HAXOAUTh LIEHTPHI ITUX OKPYKHOCTEH.

PemiaTh OCHOBHBIE 3aJa4d Ha MNOCTPOCHHE. yrIjia, PaBHOI0 OAHHOMY, CCPCAMHHOIO
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[Ipocreiimue

3aJa4un Ha

[IEPIEHINKYJIIpa JAHHOIO OTpe3Ka; NpsAMOM, NPOXOASIIEH dYepe3 OaHHYI0 TOYKy H

[IOCTPOEHHE NEPHIEHUKYIIAPHOM JaHHOW HpsSMON; OHMCCEKTPUCHI JAHHOIO YIJa; TPEYrOJbHHUKOB IIO
Pa3IMYHBIM 2JIEMEHTAM.
3HAKOMHTLCH ¢ HCTOPHEH Pa3BUTUS T€OMETPUN
IloBTOpEeHnue, [ToBrOopenue wu 06o6meHue [PemiaTh 3a1a4n Ha MOBTOPEHHE, ULTIOCTPUPYIOIINE CBA3U MEXy Pa3IMYHbIMU YacTAMH
0000menue OCHOBHBIX IIOHATHHA U METOJOB  [Kypca
Kypca
3HAHUH
7 Kyacca
(4 )
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8 KJ1acc

Ha3Banue pa3nena
(Tembl) Kypca
(4mncy10 YacoB)

OcHoOBHOe coiep:KaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSHA

YeTbIpEéXyrobHH-
KH

(12 u)

[TapannenorpamMm, ero Npu3Haku

W cBoicTBa. YacTHble cCiyyau

napajieIorpaMMOB
(IpAMOYTOJIbHUK, pomo,
KBaJpaT), WX TMPU3HAKK U

cBoiictBa. Tpaneuus. PaBHoOokast
U [IPSIMOYTOJIbHAS TPAIICIUH.

VnBoenue MEIUAHEL.

L{eHTpanbHas CUMMETpUs

MN300paxarh 1 HAXOAUTDH HA YEPTEKAX YETHIPEXYTOJIbHUKH Pa3HbIX BUJIOB U UX DJIEMEHTHI.

@opMy.IUPOBATH ONpeAeseHusl: apajuieorpaMma, MpsIMOYToJIbHUKaA, poM0Oa, KBajapaTa,
Tparneuny, paBHOOOKOH Tpanenuu, NpsiMOyTroJIbHON Tpanenuu.

Jloka3pIBaTh W HCHOJB30BATH MNPH pelIeHUH
apajuiesiorpaMma, npsIMOyrojibHUKa, poM0Oa, KBajpara, Tpareuuy, paBHOOOKON Tparneuuy,

3aJa4 IpPU3HAKM U CBOMCTBA:

[IPSIMOYTOJIBHOM Tpanenuu.
[IpuMeHSITH MeTO/ y/IBOEHUS MEIMAHbI TPEYTOJIbHUKA.
Hcnoab30BaTh HUGPOBBIE peCYpPChl Ui UCCIeI0BaHUS CBOMCTB U3y4aeMbIX (UTYp.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUU

Teopema Paseca
U TeopemMa 0
MPONOPUNOHAIBH
bIX oTpe3Kax,
MoA00HbIE

TpeyroJbHUKH

(15 v)

Teopema @aneca u Teopema o
MPONOPIIMOHATBHBIX OTPE3KAX.

CpenHsisi JIMHUS TPEYroJibHUKA.
Tpaneuus, €€ cpeaHss JIMHUS.

[ [ponnopumoHaIbHbIE OTpPE3KH,

[IOCTPOCHUE 4ETBEPTOrO

[IPOIMMOPLHHUOHAJIBHOI'O OTPE3KaA.

CBoiicTBA  IIEHTpa  Macc B

TPEYTOJIbHUKE.

IIpoBoANTL MOCTPOEHUSI C NMOMOUIBIO LUPKYJSA U JUHEWKU C MCIOJIb30BAaHUE TEOPEMBI
Qanmeca W TEOpeMBl O  IPONOPLUOHAIBHBIX CTPOMTb  YETBEPTHIN

PONOPIMOHATIBHBIN OTPE30K (MPH HATUYMH BO3MOKHOCTH).

OTpE3Kax,

HpOBO}]I/ITb A0Ka3aTEJIbCTBO TOr0, 4YTO MCHMAHbI TPECYTrOJIbHUKA MCPECCKAIOTCA B O)IHOﬁ
TOYKEC, 1 HAXOAUTb CBA3b C HCHTPOM MacC, HAXOAUTH OTHOIICHUE, B KOTOPOM MCIAMAHBI
JACIIATCA TOYKOM UX Mepe CCUCHUs.

Haxoautsb HOI[O6HBIC TPCYTrOJIbHUKU Ha T'OTOBBIX qCpTEeIKax C YKa3aHHuEeM

COOTBCTCTBYIOIIMX ITPU3HAKOB HO)]06I/I5[.

PemaThb 3aga4ym Ha l'IOI[O6HBIe TPEYTrOJbHUKH C ITIOMOIIBIO CaAMOCTOATCIBHOI'O ITIOCTPOCHU A
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[TomoOHBIE TpeyroabHUKH. Tpu [4epTexel (IIpH HATMYMKU BO3MOXKHOCTH) M HAX0XKJICHUS OJOOHBIX TPEYTOJbHUKOB.

[pU3HaKa noxoous

[IpoBoAUTH 10KA3aTEIBCTBA C UCTIOIB30BAHUEM ITPU3HAKOB TOJO0MS.
TPEYroJbHUKOB.  IIpakTuyeckoe
[PUMCHCHHC Jloka3pIBaTh TP MpPU3HAKA TTO00HUS TPEYTOJLHHUKOB.

IIpuMeHATH [10Iy4YEHHBIEC 3HAaHUS IIPYU PELICHUU T€OMETPUUECKUX U IIPAKTUYECKUX 3a]1a4.

3HAKOMMTBCS € MCTOPHUEN Pa3BUTUS T€OMETPUN

IL1omans.
Haxoxnenue
10 ei
TPEYTroJbHHUKOB H
MHOT0YT0JIbHBIX
¢uryp. Inomaau
MoA00HbIX (uryp

(14 v)

[lonsiTue o0 oOwmel Tteopun
[LTOIIATH.

DopmyJIbl JUTS TUTOIIAIA
TPEYroJIbHUKA,

napauienorpamma. OTHOLLIEHUE
[UIOIIAZIEH  TPEYrOJIbHUKOB C
OOIIMM OCHOBaHUEM U 001IIEH

BBLICOTOM.

Brraucnenue inehE
CIIOKHBIX buryp yepes
pa3zbueHue Ha  4acTu H
JTOCTPOCHHUE.

[Tnomanu ¢uryp Ha KieTyaTon
Oymare.

[Tnomanu TOMOOHBIX  UTYD.

Brruncinenue IJIOIIAIEH.

OgiiaeBaTh NEPBUYHBIMYU TPeEACTABIEHUsIMH 00 0O0ImIel Teopuu IUIOMAIU (MEpHhI),
(popmyupoBaTh CBOMCTBA IUIOMIAH, BBISICHATh MX HATJISIHBIA CMBICI.

BoiBoAMTH (hOPMYIIBI TUTOIIAIN TTapalIeJIorpaMMa, TPEYTOJIbHUKA, TPATICIIH U3 (POPMYJIBI
TJI0IIIATU TIPSIMOYTOJIbHUKA (KBaIpaTa).

BbiBoauTh (GOpMYIIBI TUIOIMIAIN BBITYKJIOTO YETHIPEX YrOJIbHHUKA Yepe3 AMAarOHaIu U yroj
MEXy HUMH.

Haxonuth miomann ¢uryp, nM300pak€HHBIX Ha KieTyaToi Oymare, HCIOJIb30BaTh
pa30ueHNe Ha YaCcTu U JOCTPOEHUE (TMpU HAIMYMH BO3ZMOYKHOCTH).

Pa36npaTb NpuMepbl  UCIIOJIB30BaHUA BCIIOMOIaTeIbHOM IUIOMIAAUd IS peuicHuA

TCOMETPHUCCKUX 3a7ad.
Haxoauth mnomaau nogo0HbIX Guryp.
BbIuncasTh 1101 pa3IuIHBIX MHOTOYTOIBHBIX (DUTYD.

PemaTth 3a1a4m Ha TUIOMIAIb C TPAKTUUECKUM COJIEPIKAHHEM
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3anaun c MIPAaKTUYECKUM
cogep:kanueM. Penienue 3anad ¢
[TOMOLIbIO METO/A

BCIIOMOIaTeIbHOM Iomaaun

Teopema
ITugaropa
Ha4yaja
TPUTOHOMETPHUH

(10 u)

u

Teopema [Tudaropa, ed
7I0Ka3aTelbCTBO W IPHUMCHEHHE.

Oo6parnas Teopema [Tudaropa.

Onpenenenue
TPUTOHOMETPUYECKUX  (YHKIUI
OCTpPOTO yria,
TPUTOHOMETPUYECKHUE

COOTHOLIEHHUSI B IMPSIMOYTOJIbHOM
TPEYrOJIbHUKE. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHoIIEHNs MEXAY CTOPOHAMU
B IIPSIMOYTOJIBHBIX
TPEYroJbHUKAX C yriiaMu B 45° u

45°; 30° n 60°

loka3zbiBaTh TeopeMy [Iudaropa, ucnoab3oBaTh €€ B MPaKTUUECKUX BBIYUCICHUSX.

DopMyJIMPOBATH  ONPEACICHUS byHKIMHA

MPOBEPATH UX KOPPEKTHOCTD.

TPUTOHOMETPUYECKHUX OCTpOro

yria,

BoiBoauThH TPUTOHOMCTPUYCCKHUEC COOTHOUICHUA B IIPAMOYTOJIBHOM TPCYT'OJIBHUKCE.

MccenenoBaTh COOTHOLICHUS MEXKIY CTOPOHAMH B HPSMOYTOJBHBIX TPEYrOJIbHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnosb30BaTh (HOpMyIIbl IPUBEACHUS M OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO IS
HAaXOXJACHHUS COOTHOUIEHMM MEXIy TPUTOHOMETPUYECKHUMH (QYHKIUSAMHU pa3IMuHbIX
OCTPBIX YIJIOB.

IIpuMeHSTh [TOJyYEHHBIE 3HAaHUS U YMEHMS IIPH PEILICHUH NTPAKTHYECKUX 3a/1a4.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPUH
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YTbl
OKPYKHOCTH.
Bnucannrnie

1 OIITMCAHHBbIEC

UETbIPEXYT0JIbHU-
KH.

KacareJnHblIe

K OKPYKHOCTH.

Brnucannble W LEHTpajbHbIE
YTJIbI,

YroJl MEXIy KacarelbHOU U
XOPJIOH.

Yriel  Mexay ~— Xopaamu M
CEKYILNMHU.

Bnucannsie u ONMCaHHbIE

YETBIPEXYTOJIBHUKH, UX ITPU3HAKU
u cBoiicTBa. [IpuMeHeHHMe STHX

@opMyIMPOBATH OCHOBHBIE ONIPE/IEICHNUS, CBA3aHHBIE C YIIIAMHU B KpyTe (BIIMCAHHBIHN yToI,
LIEHTPAJIBHBINA yroJI).

HaXOJII/ITL BIIMCAHHBIC YTJIbI, OMMUPAOIMIKUCCA Ha OAHY AYTY, BBIYUCIATD YIJIbl C ITIOMOIIBIO
TCOPCMbI O BIIMCAHHBLIX YIJiaX, TCOPEMbl O BIHMCAHHOM I-IGTI:IpéxyI‘OJIIJHI/IKe, TCOPCMbI O
LHCHTPAaJIbHOM YTJIC.

HccienoBaThb, B TOM YHCJIE C TIOMOILIBIO IU(PPOBBIX PECYPCOB, BIIMCAHHBIC W OMUCAHHBIC
YEeThIPEXYTOJIbHUKY, BBIBOAUTH UX CBOWCTBA U PU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U IIPU3HAKHW IIPpU pCHICHUUN 3a1a4

Kacanue CBONCTB
OKpYKHOCTEH pU pEIIEHUH T'€OMETPUUYECKUX
(13 '—[) 3a1a4.
B3anMHOE pacnosnoxeHue IByX
OKPY’KHOCTEH. Kacanue
OKPYKHOCTEH
IToBTOpEHUE, [ToBTOpeHNe OCHOBHBIX MOHATHH [PemaTh 3a1aun Ha MOBTOPEHUE, WITIOCTPUPYIOIIUE CBA3M MEXIY pa3IMYHBIMU YacTIMU
o0o0menne 3HAHMI 1 Kypca
(4 a) METOJIOB KypcoB 7 W 8 KJIaccos,

000011IeHrEe 3HAHUHA
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9 KJ1acc

Ha3zpanue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHOBHOe coep:KaHue

OcHOBHBIE BU/IbI 1€ATEJILHOCTH 00y4YaI0IIUXCSH

4acoB)
Tpuronomerpusi. [[lonatue  cuHyca, KocuHyca,POpMyJMpoOBATH ONpeleJIleHMs  TPUTOHOMETPUUYECKUX (PYHKIUI TYIBIX U IMPSIMBIX
TaHreHca OCTPOro yria, (pOpMyJIblyIJoB.
Cunyc, KOCHHYC,

TaHreHc yriaos ot 0

IIPUBCICHUSI.

Haxoaurth CHUHYC, KOCUHYC, TAHI'CHC YIJIOB TPCYIrOJIbHUKA I10 Ta6JII/IIIaM H 4epe3

no 180 rpaaycoB.Onpenenenue COOTHOILCHUSI CTOPOH B TPEYTOJIbHHKE.
DopMyJIbI TPUTOHOMETPUYCCKUX 3
S — McnoJib30BaTh (GOPMYIIbI TPUBEACHHS ISl BHIYMCIICHHS TPUTOHOMETPUUYCCKUX (DYHKIHIA
¢bynkuuit yrmos ot 0° mo 180°. |TymbIxX yrios.
(16 )
Permenne HaxoxieHne JUIMH CTOPOH U [BBIBOAMTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C PanyCOM OIMCAHHON OKPYKHOCTH).
TPEYroJbHUKOB.  [BEIUYUH YIJIOB TPEYTOJLHUKOB.
Teopembr HaxoauTh CHHYC, KOCHHYC, TAHICHC YIJIOB TPEYTOJbHUKA M CTOPOHBI TPEYrOJIbHUKA Yepes3
KocuHyc u CHHYC IPSIMOTO U TPUTOHOMETPUYECKHE PYHKIUH YIIIOB.
KOCHHYCOB 7 y yeup p p pynpm yr
TYIIOrO yria. Teopema 5
CHHYCOB. . Pemath TpeyroJbHUK, UCTIONB3YS ONpPENeNICHHS TPUTOHOMETPUYECKUX (YHKIHIA OCTPOTO
KOCUHYCOB(00001IEHHA)
714, TEOPEMY CHHYCOB U KOCHHYCOB.
(14 ) TeopemMa CHHYCOB (C pajnycoMm yri1a, TCopeMy Y y

OTMCAaHHOUW OKPY>KHOCTH).

dopmyna IO a u
yepes JIBE

CTOPOHBI M YTOJ MCXKIAY HHUMH.

TpEyroJIbHUKA
dopmyna IO a u
JeTBIPEXYTOJIBHUKA  Yepe3
TMArOHAIIM U YTOJI MEXKIY HUMH.

€ro

PemaTts HecTaHJapTHBIE NIPAKTUYECKUE 3a7a4l, CBOAAIIMECS K HAXOXKACHHUIO Pa3JIMYHBIX
HJIEMEHTOB TPEYroJIbHUKA

23




[IpakTueckoe [IPUMEHEHUE
TOKa3aHHBIX TEOPEM
IIpeoopaszoBanue |[lonstue o  npeobOpazoBannnOCBaMBATH MOHATHE IPEOOpa3OBaHMs MOAOOUS.
nmoaoous. [og00us. .
HccienoBaTh OTHOIICHHUE JIMHEHHBIX 3JEMEHTOB (PUTYyp MpHU MPeoOpa3oBaHUU MOJOOUS.
(8u) COOTBETCTBEHHBIE aseMeHThIHaxoAuTh puMepsl MO00HS B OKPYKAIOIIEeH 1eHCTBUTEILHOCTH.
Mo100HBIX Uryp.
Pemiath reomMeTpudeckue 3aayd W 3a7aud M3 pea’jbHOU KM3HU C HCIOIh30BAaHUEM
MPU3HAKOB MOJOOHBIX TPEYTrOJIbHUKOB.
MeTtpuyeckue Teopema 0 npou3BeieHnY [BIBOAUTH METPUUECKHE COOTHOIIECHUSI MEKIY OTPE3KaMH XOpPJ, CEKYIIUX U KacaTeIbHbBIX
COOTHOIIIEHUsI B [OTPE3KOB  XOpJ, TeopeMa O |C UCTIOIb30BAHMUEM BIIMCAHHBIX YIJIOB U TOAOOHBIX TPEYTrOJIbHUKOB.
OKPY’KHOCTH. IPOM3BEICHUHT OTPE3KOB .
Hcnoab3oBaTh TEOpeMbl O MPOU3BEICHUU OTPE3KOB CEKYIUX, O KBaJpaTe KacaTelbHOM
CeKylINX, TeopeMa O KBajapare B
(8 ) . [PU PEIICHUH 33724, TOCTPOCHUHU YePTEKel Ha MPAKTUUECKUX 3aHATHSIX
kacarenpHOU. [IpuMeHeHne B

PCHICHUN TCOMETPUUCCKHUX 3alaYd

BekTopsi (12 u)

Onpenenenre BEKTOPOB,
CIIOKEHHWE W Pa3HOCTh BEKTOPOB,

YMHOKCHHEC BCKTOPAa HA YUCJIO.

DuU3N4eCKUl U IeOMETPUUECKUI
CMBICJI BEKTOPOB.

Pa3noxeHne BEKTOpa IO JABYM

Hcnonb3oBaTh BEKTOPHI KaK HaIlpaBJIEHHbIE OTPE3KH, MCCJIe0BATh reOMETPUUECKUN
(mepemenienre) U GU3NUECKH (CUIa) CMBICITBI BEKTOPOB.

3HaTh ompenesieHMsl CyMMBI M Pa3HOCTH BEKTOPOB, YMHOXKEHHs BEKTOpa Ha 4YHUCIO,
HCCIe0BATH TEOMETPUYECKUN U (PU3UUECKHI CMBICIIBI ATUX OTepaluil.

Pemarthb TCOMETPHUICCKUEC 3a1a4Uu C UCIIOJIb30BAHUEM BEKTOPOB.
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HEKOJUIMHEAPHBIM BEKTOpaM.

KoopauHatsl BeKTOpa.

CkansipHoe IIPOU3BEJICHUE
BCKTOPOB, €I0 MNMPUMCHCHHUC JIdA

HaXO0KICHHUA JIMH U YI'JIOB.

Pemienne 3amad ¢ IIOMOLIBIO
BEKTOPOB.
[IpuMeHeHHe  BEKTOPOB  JUId

pemieHuss 3ada4 KUHEMAaTHKU U
MEXaHUKHU. MeTol KOOpAUHATIIpU
PELICHUU T€OMETPUYECKUX3aay.

cnonn3oBanue METOoJIa
KOOpJIMHAT B

3agadax

MPAKTUYCCKUX

PackiaabIBaTh BEKTOP 10 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

Hcnonb30BaTh CKalIpHOE MPOU3BE/ICHUE BEKTOPOB, BBIBOAUTH €r0 OCHOBHBIE CBOMCTBA.
BbiunciasaTs CyMMY, pa3HOCTh U CKaJISIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX.
I[IpuMeHATH CKaISIPHOE MPOU3BEACHUE JIJIsl HAXOXKJEHUS JUIMH U YTJIOB.

Hcnonb3oBaTh CBOMCTBA YIiIOBOro koddduiMenta npsaMoi npu peuieHuy 3aaad, 1is
onpeesieHUs] PACIIONOKEHUSI TPSIMOA.

HpI/IMeHﬂTB KOOPAUHATHI IIPpHU PCHICHHUH I'COMCTPUUCCKUX U ITPAKTHYCCKHX 3aaad, IJIA
[IOCTPOCHHUA MATECMATHICCKUX MOI[CJ'ICﬁ pPCajlibHbIX 3a1a4 («MGTOI[ KOOpI[I/IHaT»).

[losib30BaTHCS 17151 IOCTPOCHUS U UCCIIEIOBAaHUHN [IU(PPOBBIMHU PECYPCAMH.

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHS T€OMETPUU

IloBTOpEHME,
00001IEHME,
cHCTeMaTH3alMs
3HAHHII?

(10 v)

HOBTOpCHI/IC OCHOBHBIX ITOHSTHI

u  MerogoB  kypcoB  7—10
KJIaCCOB, 000011IeHHE H
CHCTEMAaTH3aIIH 3HaHMI.
[Ipocreliine  reoMeTpuyecKue
buryppl W  UX  CBOWCTBa.
H3mepenue TEOMETPHUECKUX
BEJTUYMH.

TpeyroJIbHUKN.
[TapannenbHbie u

MEePIEeHIUKYISIPHBIE IPSIMbIE.

OnepupoBarth NOHATHSAMHU:  (urypa,
paBHOOEAPEHHBI W PaBHOCTOPOHHUN TPEYrOJbHUKH,

TOYKa, NpsAMas, Yrojl, MHOTOYTOJbHUK,
NPSIMOYTOJIBHBI  TPEYTOJIbHHK,
Me/raHa, OMCCEKTpUca U BbICOTA TPEYrobHUKA, MapajuieorpaMM, poMO, IpSIMOYTOJIbHUK,
paBeHCTBO M mopobue  uryp,

TPCYTOJIbHUKOB; MApaJlJICJIbHOCTD U IICPIICHAUKYIAPHOCTE IMPAMBIX, YI'OJI MCKIAY IMPAMBIMH,

KBaJApar, Tparneuud; OKpPYKHOCTb, KacCaTCJIbHAsd;
CUMMCTPUS OTHOCUTCIIBHO TOYKHU U HpHMOﬁ; IJINHA, PaCCTOsIHUEC, BCJIMYMHA yIJid, IUIOMaab,

[EPUMETP.

Hcnoab3oBath GpopMyJibl: IepuMeTpa U IUIOMEAAN MHOTOYTOJIBHUKOB, JUTMHBI OKPY>KHOCTH
U TUIOIIAIU KpyTa, 00bEMa MpsIMOYTOJIbHOTO Mapajuleenunea.

OnepupoBaTh NOHATHAMM: MPSMOYTOJbHAs CUCTEMa KOOPAMHAT, BEKTOP; MCMOJIb30BATH
AT MOHATUS AJI1 NPEICTaBICHUS NAHHBIX M PEHICHUs 3a/ad, B TOM YHCJIE U3 JAPYTUX
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OKpYKHOCTh u KpYT.
[‘eomeTpuyeckue  MOCTPOCHUSI.
Y TIbI B OKPY>KHOCTH.

BrircaHHple M ONMCAaHHbIE
OKPY’KHOCTH MHOI'OYI'OJIbHUKOB.
[Ipsimas 51 OKPY/KHOCTb.
UeTblpéXyroibHUKU. Brincanusie
141 OIMCaHHbIC
YETBIPEX YT OJIbBHUKH.

Teopema Iludaropa u nHauana
TPUTOHOMETPHUH. Pemenue
OOLIHX TPEYTrOJbHUKOB.

HpaBI/IJII)HI)IG MHOT'OYT'OJIbHUKH.

[IpeoOpazoBanus IJIOCKOCTH.
J[BrOKEHUS. [TonoGwue.
Cummerpus.

[ momans. Brruncnenue

ioaneii. [hnomanyu moaoOHBIX
buryp.

HeKapTOBBI KOOpJAWHAThI Ha
ITJIOCKOCTH.

BekTopbl Ha INTIOCKOCTH

y4eOHBIX MMPEMETOB.

Pemath 3a1auM Ha MOBTOPEHHUE OCHOBHBIX NOHATHUH, WLIIOCTPALMIO CBSI3EH MEXIY
pa3IMYHBIMM YaCTSIMU Kypca.

Bb10upars MeTO U151 pEIICHUs 3a1a4H.

Pemiath 3a1a4n U3 MOBCEAHEBHOM YKU3HU
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HoAXOAbl K OHEHUBAHUAIO ITVTAHUPYEMBIX
PE3YJIbBTATOBOBYYEHUSA

OCHOBHBIMU METOJIaMHU TPOBEPKH 3HAHWUW U YMEHHUH OOYyYaromIMXCs IO
MaTE€MAaTHKE SIBJIAIOTCS YCTHBIA OMPOC M MUCBMEHHbIE paboThl. K nmucbMeHHBIM
(dopMaM KOHTPOJST OTHOCATCS: MAaTEMAaTUYECKUE JTUKTAHThI, CAMOCTOATEIbHBIC U
KOHTPOJIbHBIE padOThI, TECTOBBIC 3aJJaHUS U TECTHI.

OcHoBHbIE BHJbI NPOBEPKH 3HAHUN — TeKylas U uToromas. Tekymias
IpOBEpPKa MPOBOAUTCS CUCTEMATHUUECKU W3 YpPOKa B YPOK, a WUTOroBas — IO
3aBEpUICHUH TeMBI (pa3jena), HIKOJIBHOTO Kypca.

[Ipy oneHMBaHUM IUJIAHUPYEMBIX pE3YyIbTATOB OOYYEHHUs MaTeMaTHKE
oOyuaromuxcst ¢ HOJIA HeoOXoauMO Y4MTHIBaTh TaKW€ WHAWBUAYAJIbHbIE
OCOOCHHOCTH WX pa3BUTHA, KaK: YpPOBEHb Pa3BUTHS MOTOPUKU DPYK, YPOBEHb
BJIQJICHUS YCTHOM peublo, SHepreTuueckue pecypcsl ooyyatommuxces ¢ HOA. s
KOKJIOr0 O0O0ydYarolmerocs y4yuTedb MNOAOUpaeT WHIAUMBUIYaAIbHbIE (DOPMBI
KOHTPOJIS PE3yJIbTaTOB 00yYEHU MATEMATHKE.

Jns obywaronmuxess ¢ HOJIA HeoOXoaumo yBeNIMYEHUE BpeMms s
BBINOJIHEHHSI KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX PaloT.

KoHTponbHble, CcaMOCTOSITENIbHBIE M  IMpaKkTUYECKUE paboThl Ipu
HEOOXOAMMOCTH MOTYT IMpeAJIaraTbCsi C UCIOIb30BAHUEM JJIEKTPOHHBIX CHUCTEM
TECTUPOBAHUS, MHOTO IPOrpaMMHOr0 oOOecreueHusi, OOECHEeUnBaOIUN IpU
HEOOXOAMMOCTH MOYKHO UCIIOJIb30BAaTh TEKCThI C KPYIHBIM HIPU(TOM; IPUMEHSTh
KOHTPOJIBHBIE U3MEPUTEIN C OTIEIBHBIMU AJIEMEHTAMU PEUICHUS; UCIIOIb30BATh
AITOPUTMBI IIPU PELICHUH YPABHEHHUI U HEPABEHCTB, KOHTPOJIbHBIE U3MEPUTEIH
C TOTOBBIMU TIpadukamMu (QYHKIMH M JuarpaMMaMu; HCIOJb30BaTh OHJIANWH
TECTUPOBAHUE C BLIOOPOM OTBETOB.

Texymuii KOHTpoJIb B (OpME YCTHOTO OINpoca MPH HU3KOM KadyecTBE
YCTHOM OKCHPECCUBHOM  pedyd  OOydarouuxcs  HEOOXOIUMO  3aMEHSITh
MMCbMEHHBIMU (hOpMamu.

Hampumep, ¢ 3Toi 1eJbI0 MOTYT HMCIHOJIb30BaThCS TECTHI U TECTOBBIE
3ajanns u3 budmuorexn MOII (POI) Ha mobom starg ypoka. C  MOMOLIBIO
TaKWX 3aJJaHUH U BOINPOCOB 3HAUYMTEIBHO MpOIIe MOoA00paTh MmaTepuan s
KOHKPETHOT'O KJjiacca, 00y4aroIierocs, COOTBETCTBYIOIINM YPOBHIO €r0 Pa3BUTHUS
1 BO3PACTHBIX OCOOEHHOCTEH.

CIIEUAJIBHBIE YCJIOBUSA PEAJIM3AIIUU JTUCITUTTJIMHBI

B cnydae HeoOxomumocTH (BBIpaKEHHBIC IBUTATEIbHBIE PACCTPOUCTBA,
TSDKEJI0€ TMOPaXEHHE PYK, MPEnsTCTBYyIomee (HopMupoBaHuio rpad)OMOTOPHBIX
HaBBIKOB) pabouee mecto oOyuaromerocs ¢ HOJIA momkHO ObITH CHIEIUABHO
OpPraHU30BaHO B COOTBETCTBUHU C OCOOCHHOCTSMH OTPAaHUYEHUN €ro 3I0POBbS.
HeoOxogumo  mpemycMOTpeTh  HalW4YWe  TEPCOHATBHBIX  KOMIIBIOTEPOB,
TEXHUYECKUX MPUCTOCOOIeHUN (CrienuaibHas KiaBUaTypa, pa3jIM4HOro BHUA
KOHTAaKTOPBI, 3aMCHSIOIINEC MBI, JHKOWCTUKH, TPEKOOJbI, CEHCOPHBIC
TJIQHIIETHI).

JloJKHBI OBITH CO3/aHbI YCIOBUS ISl (DYHKIIMOHMPOBAHUS COBPEMEHHOU
UH(OPMAIMOHHO-00pa30BaTENbHOM CPeibl, BKIIOYAIOIEH



AJIEKTPOHHBIE WH(GOPMAIIMOHHBIE PECYPChI, DSJEKTPOHHBICE O00pa30BaTEIIbHBIE
pPECYpPCBI, COBOKYMHOCTh  WH(OPMAIMOHHBIX, TEXHOJIOTHA,
TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIINX TEXHHUECKUXCPEIICTB
U TeXHOJIOTUH (B TOM yucie, Ghien-TpeHaxepoB, HHCTpyMeHTOB Wiki, 1iudpoBbIx
BUJICO MAaTEpUajoB, BUPTYaIbHBIX Jabopartopuii W 1p.), 0OeCIeYHBAIOIINX
JOCTIKEHHE KaxabiM oOydarommmces ¢ HOJIA MakcuManbHO BO3MOMHBIX JIJIS
HETO pe3yibTaToB oOydeHus. Hampumep, HCMONB30BaHWE COBPEMEHHOMN
oOpa3oBarenbHON cpenord B 0o0yueHun matematuke aereir ¢ HOJIA sBastorces
pecypchl obnmayHoi wHTepHeT- miatdopmbel MO (POII), kotopeie comepkat
HEO0OXOMMBIE 00pa30BaTEIbHBIC MATEPHUAIIbI, HHCTPYMEHTHI I UX CO3JIaHHS U
PEIaKTUPOBAHUS, BUPTYAIbHBIC TAOOPATOPHUH.
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