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Kpatkas xapakrepuctuka
MpOrpaMMbI

I'eomeTpust Kak OJMH U3 OCHOBHBIX Ppa3JeiioB
IIKOJIBHOM  MAaTeMaTHK{, HUMEKIIUA  CBOEH  LeJIbI0
of0ecneynTh HU3y4YeHHe CBOWCTB U pPa3MepoB GUTYp, HUX
OTHOIIECHWA M B3aUMHOE PACIOJIOKEHHE, OINUPAETCS Ha
JIOTMYECKYI0, JIOKa3aTelbHYI0 JIMHUIO. LIeHHOCTh M3ydeHus
reOMETpUM Ha YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
3aKIII0YAaeTCsl B TOM, YTO OOYYAIOLIUIICS YUHUTCSl NMPOBOAUTH
JIOKa3aTelIbHBIE  PACCYXKACHUS, CTPOUTH  JIOTUYECKHE
YMO3aKJIIOYEHUs, JO0Ka3blBaThb HCTUHHBIE YTBEPXKICHHUS U
CTPOUTH  KOHTPIPUMEPBl K  JIOXKHBIM,  IIPOBOJUTH
pacCy)KICHHUS «OT MPOTHBHOIO», OTIMYATh CBOWCTBA OT
MPU3HAKOB, POPMYIMPOBATH OOPATHBIE YTBEPIKICHHS.

Bropoii neabl0 M3ydeHHUS TEOMETPUM  SBIISETCS
UCTIONBb30BaHUE €€ KaK HMHCTPYMEHTa NpPU PEIICHHH Kak
MaTeMaTHYeCKuX,  TaK W [pPaKTHYECKUX  3ajad,
BCTPEUAIOLINXCS B peasIbHOM skU3HU. OOyJaronuiics 10KeH
HAY4YMUTHCS OINpPENeNIUTh T€OMETPUYECKYI0 (UTypy, ONUCATh
CIIOBAaMH JIaHHBIH YepTEX WIM PHCYHOK, HAWTH IUIOMIATh
3€MEJIbHOTO y4YacTKa, pacCUuTaTh HEOOXOIUMYIO JUIMHY
ONTOBOJIOKOHHOTO Kalenst uiu TpedyeMble pa3Mepsl rapaxa
JUis  aBTOMOOWIs.  DTOMY  COOTBETCTBYET  BTOpas,
BBIUUCIIUTENFHAS JIMHUST B WM3Y4YCHWU TreoMeTpuu. llpum
peLICHUH 3aJlad IMPaKTHUYECKOro XapakTepa OO0ydaroIuics
YYUTCSI CTPOUTh MaTeMaTHYeCKHEe MOJETH pPeaTbHBIX
KU3HEHHBIX CUTYyalluil, IPOBOJUTH BEIYUCIICHUS U OLICHUBATh
aJICKBaTHOCTh TIOJYYEHHOTO PE3yJIbTaTa.

Cpok, Ha KOTOpBII
pa3zpaboTana pabouas
nporpamMma

3 roma

Cnucok npuoXeHni K
paboueii mporpamMmme

[ToypouHOe nmaHupOBaHUE, OLICHOYHBIE MaTEPUATTBI




INOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pAa3/eNiOB IIKOJIbHOW MaTeMAaTHKH,
UMEIOLINI CBOEH He/IbI0 00ecTeduTh U3yYeHHe CBOICTB U pa3MepoB QUryp, ux
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, ONHUPAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETpUU Ha YpPOBHE OCHOBHOIO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JI0Ka3aTeNbHbBIE PACCYKJICHUSA, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHS, JOKAa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIUTH
paccyXJieHus «OT TPOTHUBHOTO», OTIWYaTh CBOMCTBA OT  IPHU3HAKOB,
dbopMyIMpOBaTh OOPATHBIE YTBEPKICHUSI.

Bropoii menbl u3ydeHUsS TEOMETPUM SBJISICTCS HMCIOJIB30BAaHHE €€ Kak
WHCTPYMEHTA TPU PEIICHWH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTpPEYAIONIMXCS B peagbHOM >ku3HM. OOydaromuiics MODKEH HayYUThCS
OTIPEJICIUTh TEOMETPUUYECKYIO (DUTYpY, OMHUCATh CJIOBAMH JAHHBIA YEPTEX WIH
PUCYHOK, HAWTH TJIOMIAh 36MEJIBHOTO Y4acTKa, paCCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BBHIUMCIHUTEIbHAS JIMHUS B W3YYCHUH T'€OMETPHH.
[Ipu pemeHuyn 3aay MPAKTUYECKOTO XapaKTepa OOY4arolUNCsS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETIM  PEAlTbHBIX JKU3HEHHBIX CUTYyallii, IPOBOJIUTH
BBIUMCJICHHSI U OIICHUBATh aJIEKBATHOCThH MOJIYY€HHOTO pe3yibTara.

[Ipennonaraercs peann3oBaTh KOMITETEHTHOCTHBIH, JUYHOCTHO-
OpPUEHTHUPOBAHHBIMH, JesATeTbHOCTHBIN MOJIXO/IBI, KOTOpBIE
OTIPEIEIISIOT 3a/1a4u OOYUCHHUS:

— npuoOpeTeHrWe 3HAHMM W YMEHWM [JIs MCHOJb30BAHMSI B MPAKTUYECKOU
JEATEIIBHOCTH U MIOBCEAHEBHON KU3HU;

— OBJIAJICHUE crocobamu ITO3HABATEIIbHOM, UH(OPMAIMOHHO-
KOMMYHUKATUBHOW U pe(hIEKCUBHOU 1€ATEIbHOCTH

— OCBOGHHE I[IO3HABATEIIbHOW, WHMOOPMAIMOHHOW, KOMMYHUKATHBHOM,
pedIIeKCUBHOM KOMIIETSHIIMAMU;

— OCBOEHHE OOILEKYJIbTYpHOM, MPAKTUYECKON MaTEMaTUYECKOM, COLUAIbHO-
JMYHOCTHOM KOMIIETEHIUSIMH, YTO MPEANOJIAracT:

— OOHIEKYJNBTYPHYIO KOMIIETEHTHOCTH ((hOpMHpOBaHUE TPEICTAaBICHUN 00
UIEAX U METOJAaX MAaTeMaTUKH, O MAaTeMAaTHUKE KaK YHUBEPCAIBHOM SI3bIKE
HAyKH, CPEJICTBE MOJEIUPOBAHUS SIBICHUUA M TPOLECCOB; (HOPMUPOBAHUE
NOHMMAaHUS, YTO T€OMETpUUYECKHUEe (POPMBI SBISIOTCS HJICATU3UPOBAHHBIMU
oOpaszamMu peaabHbIX 00BEKTOB);

— TMPAaKTHUYECKYI0 MAaTEeMAaTHYECKYI0 KOMIIETEHTHOCTh (OBJIaJIECHUE S3BIKOM
reOMETPUU B YCTHOM M MUCbMEHHOH (opMe, TEOMETPUUECKUMU 3HAHUSAMHU U
YMEHMSIMM, HEOOXOJMMBIMHM Il H3YYEHMs IIKOJbHBIX €CTECTBEHHO-



HAay4YHbIX  JHUCUMIUIMH;  OBJAJACHUS  NPAKTUYECKUMH  HaBBIKAMU
UCIIOJIb30BaHUSl TEOMETPUUECKUX MHCTPYMEHTOB JJIsl M300paxeHus Quryp,
HaXO0XJIEHUS UX pa3MeEpPOB);

— COLMAJIbHO-TMYHOCTHYO KOMIIETEHTHOCTb (pa3BUTHE JIOTUYECKOT 0
MBILLUICHHUS, ITOPUTMUYECKON KYJIBTYpBI, IPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, HWHTYULUHU, KOTOpPblE HEOOXOMUMBI [IJIsl TPOAOKEHUS
o0pa3oBaHUsl M U1 CaMOCTOATENBbHON JeATeNbHOCTH; (OPMHPOBAHUE
YMEHUSL NPOBOAUTH APIYMEHTALMIO CBOETO BbIOOpAa WM XOJa pELICHUS
3aJlayd; BOCIIMTAHUE CPEACTBAMU MATEMAaTUKH KYJbTYpbl JUYHOCTU YEPE3
3HAKOMCTBO C HCTOPHEN r€OMETPHH, SBOTIOLUENA TEOMETPUUECKUX UIEH ).

KpaitHe BaxHO NOAYEPKUBATH CBSI3U TEOMETPUM C JAPYTUMHU y4e€OHBIMU
peIMETaMH, MOTUBUPOBATh UCIOJb30BaTh ONPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYCHHBIX YMEHHU B (U3HKE U
TEXHMKE. OTH CBsI3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHowmweHuss», «Merox koopauHat» u  «Teopema
[Tudaropar.

VYueOnblii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE PpPa3eiibl
conepxkanus: «l'eomerpuueckue ¢GuUrypel M UX CBOWCTBa», «M3mepeHue
IF€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBI KOOpAMHATBI Ha  IJIOCKOCTH,
«Bektopsy, «J[Brkenus miaockocTuy, «IIpeodpazoBanus mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HefieNt0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJleNt0), B 9 kitacce
— 68 yacoB (2 4aca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

HavanbHble nOHATHA TeoMeTpuH. Touka, npsiMasi, OTPE30K, JIyd. YToia. Buel
yrioB. BeprukanbHble M cMexHbIE yIUbl. buccektpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapaninenpbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmetrpuuHsble purypbl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHUH B OKPYXKAIOILIEM MHUpE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS U JIMHEWKH. TpeyroyibHHK.
Bricora, Menuana, OucceKkTpuca, uxX CBOMCTBA.

PaBHOOEApEHHBII M  PaBHOCTOPOHHUW  TpeyroiabHUKH. HepaBeHCTBO
TPEYTrOJIbHHUKA.

CpoiicTBa M TpPU3HAKU paBHOOEAPEHHOro TpeyrojpHuka. IlpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBOICTBA U NIPU3HAKU NapaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYTOJIbHUKA.
Breninue yrisl TpeyrojibHUKA.

[IpssmMoyrosibHBIN  TpeyroibHUK. (CBOWCTBO MEAHMAHBI MPAMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOM K TUIIOTEeHY3€. [Ipr3HaKku paBeHCcTBa IPAMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIbHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousbllieM yriie U OOoJsbllIel CTOPOHE TPEYroJibHUKA.
IleprieHIUKYJIAp U HAKIIOHHAS.

['eomeTprueckoe MecTO TO4YeK. buccekTpuca yrma W CepeIMHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
pacCIIOJIO)KEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKpY»KHOCTH.
OKpyXHOCTb, BIIMCaHHAas B Yyroi. BrnucanHas W onMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBoucTa. YacTHble
cllydad TapajuiesorpaMMoB (TIPSIMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpsimoyrosnbHas Tpanenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMa O IPOMOPLUOHAIIBHBIX OTPE3KaAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpusznaku mnomoOus
TpeyroJibHUKOB. [I[puMeHenne nogooust npu pelieHny NpakTUYECKUX 3a/1ay.



CpoiicTBa miomaael reomerpuueckux ¢uryp. P@opmynbl A IUIOLWIAAU
TpEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeh
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penreHUn
MPAKTUYECKUX 33/1a4.

CHHYyC, KOCHHYC, TaHI'€HC OCTpPOTO yrIjla MPsSMOYTOJIbHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrucaHHbIE U [IEHTPAJIBHBIE YIJIbI, YTOJI MEXKY KacaTeIbHON U XOpI0H. YTJIbI
MEXKIy XOpJaMHU M CEKylIIMMH. BIMCaHHBIE W OMHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonokeHue AByX okpykHocte. Kacanue okpyxHocten. OOuiue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEAECHUS.

Pemenne TpeyrosbHUKOB. TeopemMa KOCHHYCOB U TEOPEMA CUHYCOB. Pelenne
MPAKTUYECKUX 33724 C UCIIOJb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O NIPOU3BEICHUM OTPE3KOB XOPH, TEOPEMBI O IMPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTeIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO HAIMIPABJICHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpalMyd HaJ BEKTOpaMH. Pa3noxxkeHue BEKTopa MO0 JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopanHaTel BekTopa. CKansipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHUS MPSIMOI U OKPY>KHOCTHU B
KOOpAMHATAaX, MEPECEUCHUE OKPYKHOCTEM M MOpsIMbIX. MeToa KOOpAHHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. JJTMHA OKPYKHOCTH. | pajiycHas U paguaHHas
Mepa yrIja, BBIYMCICHUE UIMH Ayl OKpyxkHOocTeu. I[lmomane kpyra, cekropa,
CErMEHTA.

JIBKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpUM (Guryp (djaeMeHTapHbIC
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOTI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUN, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JEATeIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajlad, PEUICHUN, PaCCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTeMaTUYEeCKOM HayKu Kak c@epbl 4YeloBeUYeCKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATENIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryispHas (u3ndIecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH CPEe/lbl, TFIAHUPOBAHKS ITOCTYITKOB M OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI ISl OKPYKAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIIOBUAX HEOMPENCIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble jornueckue aAefcTBu:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMHU, (POpMYyIHpOBaAThH
OTpEJICICHHUs]  TIOHATHM, YCTaHABIWMBAaTh  CYIICCTBEHHBIM  MPU3HAK
KJaccu(uKay, OCHOBaHUSA i OOOOIICHWS U CPaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMsT B (akTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKIACHMSX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEP)KJIEHUHN (IpsMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh AaPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBIOMpAaTh HauboJee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENIHO YCTaHaBJIMBaTh KMCKOMOE M JIaHHOE, (HPOPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE IMpOIECCa, a TaKKe BBIIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS;

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOJy pEeLIeHUs
3a/1a4ui, KOMMEHTHUPOBATh TIOJyYEHHBIN Pe3yJIbTaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pelleHus1, COTIOCTABIISITh CBOU CYXKIACHHS C CY>KICHUSIMU JPYTUX yUACTHUKOB
nuanora, oOHapy»uBaTh pa3iu4yve M CXOJICTBO MO3UIMN, B KOPPEKTHOM
dbopme GpopMyIIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEJICTaBISITh PE3YNIbTAThI PEIICHUS 3aJa41, IKCIIEPUMEHTA, HCCIIEA0BaHNU,
POEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMaT BHICTYIUICHUS C yUETOM 3a/1a4
NpEe3eHTALNU U OCOOCHHOCTEH ayAIUTOPUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHAHONW ¥ WHIUBUIyaIbHOU
paboThI IPU PEIICHUH YYCOHBIX MATEMAaTUUECKUX 3a]1aY;

NPUHUMATH 1[€1b COBMECTHOM NEATENbHOCTH, MIAHHUPOBATH OPTaHU3AIIMIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0Cy>KIaTh MPOLECC U Pe3yibTaT padoThl, 0000IIAaTh MHEHUSI HECKOIbKUX
JIIOACH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOJHATH CBOIO YacTh PabOTHI
U KOODAWMHHPOBATH CBOMU JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aJITOPUTM peIIeHUs 3adauu (WU ero
4acTh), BBIOMpATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOLIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJibTaTa
peleHns MaTeEMaTUYeCKOM 3a1auu;

IPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTB IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOU LIEIH U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOJUTh OIIHUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 kJjacce OOyYaroIMICS TMOJYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3yde€HHBIE TCOMETPUYECKUE (DUTYPBI, ONPEACHATh UX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIE U YIJIOBBIE BEIMYUHEBI. Pemars
3a7]a4M Ha BBIYMCJICHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate TpyOyr0 OIICHKY JIMHEHHBIX U YIJOBBIX BEIWYUH TPEIMETOB B
peanbHOM JKM3HM, Pa3MEepOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[lonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TE€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOVMCTBOM MEJHUAHBI, IPOBEAEHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU I'€OMETPUYECKUX 3a/1a4.

OnpenensiTe napamiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh MapajuieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BHIYMCICHUS U HAXOAUTh YUCIOBBIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpU TEPECEYEHUU JBYX
MapaJyICIbHBIX MPAMBIX CEKYIIEeW. Pemars npakTHyecKre 3aauyd Ha HAXO0XKJICHUE
YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh IMPUMEHSThH 3TU CBOMCTBA IPU
pellIeHuu 3a7ay.

BrnageTe MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomb3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePICHAUKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonp30BaThCA NPOCTEUIIMMHU FEOMETPUUECKUMHU HEPABEHCTBAMU, ITIOHUMATh
UX IPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPH PELIEHUH T'€OMETPUUECKUX 3a1au.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS] MEIUaH TPEeyrojibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

BiageTs noHsATHEM CpeHEN TMHUU TPEYTOJIBHUKA U TPAIICLIUH, IPUMEHSITh UX
CBOMCTBA IpU peIIEHNU reomeTpuueckux 3anad. [lons3zoBarecsa Teopemont daneca
U TEOPEMOMl O MNPONOPLUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH I€OMETPUIECKUX
3a1ay.

[Tone3oBatbes Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
paKkTUYECKUX 3a7a4. CTpOUTh MaTEMAaTUYECKYIO MOJIETb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATENILHO JI€NIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTHHBI.

Brnagete DOHATHMSAMM CcHUHYyca, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroibHUKA. 110J1630BaThCS 3TUMH MOHATHIAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruucnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX  (GUryp (MOAb3ysCh, TIO€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrnageTte NOHATHSAMM BIHCAHHOIO W LEHTPAJIBHOIO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX yriax, YIiaxX MEXAy XOpJaMU (CEeKYIIHMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELIEHUH 3a/a4.

[IpuMeHATh MOJy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEeMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce oOOyYarONIMICS TOJYYHUT CIICTYIOIIHE
NPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJECTBOM JIJI1 HAXOXJICHHSA COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOKJICHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PEUICHHE TPEYrOJbHUKOBY»), MPUMEHITh WX IIpHU
peIlIeHNU TeOMETPUIECKUX 3a/1a4.

Brnanets mousTusiMu npeobpa3oBaHus MOA00HS, COOTBETCTBEHHBIX JIEMEHTOB
noo0HbIX ¢uryp. [lonbp3oBaThest cBOMCTBaMU MOA00MST TMPOU3BOJIBHBIX (QUTYP,
YMEThb BBIYUCIATH JUIMHBI U HAaXOAWUTh YIJbl y MOA0OHBIX ¢uryp. IlpumensTs
CBOMCTBa mOAO0OMS B MPAKTUYECKUX 3a7adax. YMETb MPUBOJIUTH IPUMEPHI
NOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonmp30BaThCs TEOpEMaMU O MMPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHUN
OTPE3KOB CEKYIIHX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamH, MOHUMAaTh MX T€OMETPUUECKUA U (DU3HUECKUN
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tonmp30BaThCA METOAOM KOOPIMHAT HA MJIOCKOCTH, IPUMEHSATD €T0 B PEIICHUN
reOMETPUYECKUX U MPAKTUUECKUX 3ajad.

Bnagers NMOHATHUSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUTMHBI IYTH OKPYXHOCTH U PaMaHHOW MEpHl yIila, yMETh BBIUUCIATH IUIONIAIb
Kpyra u ero yacTteid. [[puMeHsTh morydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUH (PUTYp, NPUMEHATH ABUKEHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpyuMeHsTh MOJlydYeHHbIE 3HAHMUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).
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MaTeMaTHYECKOW HAaINpaBICHHOCTH,
OCO3HaHUEM Ba)XHOCTHU
MaTeMaTHYecKoro o0Opa3oBaHMs Ha
OPOTSDKEHUM  BCEH  JKM3HU IS
yCIIEIIHOM npodeccuoHaIBLHON
JeSITeIbHOCTH u pasBUTHEM
HEOOXOIMMBIX YMEHHH, OCO3HaHHBIM
BbIOOpOM 51 IIOCTPOECHUEM
WH/IMBUYaJIbHOM TPaeKTOPUHU
00pa30BaHMs U )KU3HEHHBIX IUIAHOB C
y4€TOM  JIMYHBIX  HHTEPECOB U
0OLIECTBEHHBIX TOTPEOHOCTEH;

T'OTOBHOCTBIO K BBIITOJIHECHHIO
o0s13aHHOCTEH rpaxkJlaHUHA u
peanu3anuu ero pas,
IPEJICTAaBICHUEM O MaTEeMaTHYECKHUX
OCHOBax (YHKIIMOHUPOBAHUS

pa3INYHBIX  CTPYKTYp,  SIBJICHHIA,
npolenyp TpakIaHCKOro oOliecTBa
(Hampumep,  BBIOOPBI,  OIpPOCHI),
TOTOBHOCTBIO K 00CYXJICHHIO
THYECKUX MpOoOJieM, CBSI3aHHBIX C

MIPAKTUYECKUM IIPUMEHEHUEM
JOCTMKEHUH HAayKH, OCO3HAaHHUEM
BaXHOCTH MOPaIbHO-ITUYECKUX
MIPUHLIMIIOB B JIeATEIIbHOCTH

Y4€HOTO.
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https://m.edso0.ru/8866fe6e

bubnnoreka IIOK

https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/88670e9a
https://m.edso0.ru/88670a62
https://m.eds00.ru/8867103¢
https://m.edsoo.ru/88671188

https://m.eds00.ru/886712d2

https://m.eds00.ru/8867013e
https://m.eds00.ru/88670508

https://m.eds00.ru/88671462

but6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

https://m.eds00.ru/886715b6

https://m.eds00.ru/886716ec

https://m.eds00.ru/886719bc

CriocoOHOCTBIO K 3MOLMOHATBHOMY
U OCTCTHYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
peleHui, pacCyKIEeHUW, YMEHHIO
BUJIETh MaTeMaTU4eCKue
3aKOHOMEPHOCTH B UCKYCCTBE;

OpueHTanueid B JEATEIbHOCTH Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX pa3BUTHSA
YeJIoBeKa, MPHUPOJLI W O0OIIecTBa,
IMOHUMaHHuEM MaTeMaTUYeCKOM
HayKd Kak cQeppl 4YeI0BEYECKOM
JESITeNIbHOCTH, STAloB €€ pa3BUTUA U
3HAYUMOCTH JUISt pa3BUTHUSA
[UBUJIN3AIMH, OBJIAJICHHEM SI3BLIKOM
MaTeMaTUKH W  MaTeMaTHYECKOM
KYJIBTYpOH KaK CpPeICTBOM IMO3HAHUS
MHUpa, OBJIAJEHUEM MPOCTEHIIUMU
HaBBIKAMH HCCIIeI0BATEIbCKOM
eI TeIIbHOCTH.

OpueHranueil Ha IpUMEHEHHE
MaTeMaTUYECKUX 3HAHUN IS
pereHus 3aa4d B 00JacTu
COXPaHHOCTH OKPYKAIOIIEH CpeIbl,
TJIAHUPOBAHUS TIOCTYITKOB W OTICHKH
UX BO3MOJXKHBIX ITOCICACTBHI It
OKpY’Kalolllel cpeibl, 0CO3HAHUEM
r7100aIbHOTO XapakTepa



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88671462
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

9KOJIOTUYECKUX MPOOJIEM U IyTeH UX
penieHus

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME
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8 KUIACC

Ne HaumenoBanue KomnudectBo yacoB
n/_n pasiesioB U TeM DneKTpoHHBIE (LUPPOBHIC)
IPOrPaMMBbl Beero Kounrporn  llpaktnie  oGpasoBatesbHbie pecypchl BocmuTaTebHbIi aCIeKT
bHBIC CKHE
paboThI paboThl
bubnmnorexka HOK CriocoGHOCTHIO K SMOIIMOHATIBHOMY U
https://m.edsoo.ru/7f417e18 3CTETHYECKOMY BOCIIPUSITUIO
https://m.eds00.ru/88671af2 MaTEMATHYECKUX OOBEKTOB, 3aad,
YeThIpEXyroabHUKH. https://m.edso0.ru/88671ca0 PEIEHUM, pPacCyXIEHUH, YMEHHIO
Vsl B https://m.eds00.ru/88671dea BUJIETh MaTeMaTHUYEeCKUE
OKPYKHOCTH. https://m.edsoo.ru/88671f20 3aKOHOMEPHOCTH B HCKYCCTBE;

BIucaHHbIE U https://m.edso0.ru/8867209c
OIHCAHHBIC https://m.edso0.ru/88672e0c
1 HETHIPEXYTOTHHIKII 23 2 https://m.eds00.ru/886738fc

' https://m.eds00.ru/88672f38
https://m.edso0.ru/88672358

KacarenpHbIE K

OKPYKHOCTH. https://m.edso0.ru/8867252¢
Kacanne https://m.edsoo.ru/88672858
OKpPYKHOCTEN https://m.edsoo.ru/8a1415b2

https://m.edso0.ru/8a141940
https://m.edso0.ru/8a140f86
https://m.edsoo.ru/8a1416d4

ITaTpuoTHyeckoe BOCIIUTAHUE,
Teopema Dareca i bubnuotexa [JOK P
https://m.edsoo.ru/7f417e18 IPaXXAaHCKOC U TyXOBHO-
TeopeMa o
2 11 1 https://m.eds00.ru/8867337a HPaBCTBEHHOE BOCIIUTAHUE,
MPOTIOPHHOHATLHBIX https://m.edso0.ru/88673a78 TPYZOBOE BOCIIUTAHHUE,
OTpe3Kax,

https://m.edso0.ru/88673bae IIeHHOCTH HAyYHOTO MO3HAHMS,



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae

nox00HbBIE
TPEYTrOJbHUKH

Teopema ITugaropa
Y Havaia
TPUTOHOMETPHHU

13

https://m.eds00.ru/88673d52

https://m.edso00.ru/8867400e

https://m.eds00.ru/8867445a

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18
https://m.eds00.ru/88675918

https://m.eds00.ru/88675abc

https://m.eds00.ru/88675d32

https://m.edso00.ru/88675f44

https://m.edsoo.ru/8a1407e8

ajanTamus K U3MEHSIOIIUMCS
YCJIOBHUSIM COIIMAJILHOW U MPUPOTHON
cpensl

VY cTaHOBKOM Ha aKTMBHOE y4acTHE B
pelIeHnrd  TPaKTUYECKUX  3a1ay
MaTeMaTUYeCKOW  HaIpaBJICHHOCTH,
OCO3HaHUEM BAKHOCTHU
MaTeMaTHYeCKoro o00pa3oBaHUs Ha
OPOTSHKEHUH  BCEM  JKU3HU IS
YCIICIIHOM npogeccHOHATbHON
JIeATETLHOCTH u pa3BUTHEM
HEOOXOUMBIX YMEHHH, OCO3HAHHBIM
BEIOOpOM u MOCTPOCHUEM
WHUBUIYAIEHON TPAEKTOPUHU
00pa30BaHMs U KU3HESHHBIX TUTAHOB C
y4€TOM  JIMYHBIX  HMHTEPECOB U
OOIIECTBEHHBIX MTOTPEOHOCTEIH;

TOTOBHOCTBIO K BBINOJIHEHUIO
oOsi3aHHOCTEN rpax/aaHrHa U
peanuzanuu ero npas,
NPEJCTaBICHUEM O MaTeMaTHYECKUX
OCHOBax (bYHKLIIMOHUPOBAHUS

pPa3sIM4YHBIX  CTPYKTYp,  SBJICHUH,
IpoIenyp IpakJaHCKOro oOlecTBa
(Hammpumep,  BBIOOPBI,  OMHPOCHI),

TOTOBHOCTBIO K 00CYKICHUIO
ITHUYCCKHUX np06neM, CBSI3AHHBIX C
MPAKTUYICCKUM IMPUMCHCHUEM

JOCTHKEHUH HAaYKH, OCO3HAaHUEM
BaXXHOCTH MOPaJIbHO-3TUYCCKUX
IIPUHIIUIIOB B ACATCIIbHOCTHU y‘léHOFO.



https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8

ILnomane.
Haxoxnenue
Iomanaei
TPEYrOJIbHUKOB U
MHOTOYTOJIBHBIX
¢buryp. [Inomaau
oTI0OHBIX PUTyp

[ToBTOpEHME,
000011IeHNEe 3HAHNHI

11

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f417e18
https://m.edso0.ru/886745fe

https://m.eds00.ru/88674860

https://m.eds00.ru/88674a22

https://m.eds00.ru/88675288

https://m.eds00.ru/8867542c

https://m.edso00.ru/8867473e

https://m.eds00.ru/8867579c

bu6mmoteka [IOK
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/8al41ddc

https://m.edsoo.ru/8al4lefe

https://m.edso00.ru/8a142368

https://m.edsoo.ru/8al420ac

OpueHTanueii B JeATENbHOCTH Ha
COBPEMEHHYIO CHCTEMY HAy4HBIX
IpeACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHA
4eJ0oBeKa, TNPHUPOAbI W OOIIECTBA,
NOHUMAaHHEM MAaTEeMaTHYECKON HayKH
KaK cepsl YeJI0BEYECKOU
JeSITETILHOCTH, 3TAllOB €€ Pa3BUTHUS H
3HaYMMOCTHU IOE pa3BUTHS
[UBWJIM3ALUH, OBIIAJICHUEM S3BIKOM
MaTeMaTUKd HM  MaTeMaTH4ecKou
KYJIBTYpOH KaK CPEICTBOM IO3HAHHS
MHpa, OBJAJACHUEM MPOCTEUIINMU
HaBBIKAMH MCCIIEJ0BATEIIBCKOM
JeSATEIIHOCTH.

HpOHBJ'IeHI/IeM HUHTEpCCAa K IIPpOoIIIoMy

u HACTOALLEMY POCCUICKOMN
MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHHUEM K JOCTHKEHUSIM
POCCUICKUX MAaTeMaTHUKOB "
POCCUICKOHN MaTeMaTU4YECKOU

IIKOJBI, K HCIOJB30BAHUIO DTUX
JOCTH)KEHUH B JPYrdX HaykKax W
MPUKIaIHBIX chepax;

CIIOCOOHOCTBIO 0CO3HAaBaTh
CTPECCOBYIO CHUTYAIIHIO,
BOCIIPHHUMATH CTPECCOBYIO
CHTyallli0 KaK BBI3OB, TPEOYIOIIU
KOHTpMeED, KOPPEKTHPOBATh
NPUHUMACMBbIC PELICHUS U JICHCTBHS,



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

(bopMyIUpOBaTh U OIEHUBATH PUCKHU
U TIOCTIeICTBUSL, (HOPMHUPOBATH OIIBIT.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KUIIACC

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

Haumenosanue KonuuecTBo yacos
DnekTpoHHbIe (IU(PPOBLIE)
Ne /it pasziesioB U TEM 6
IpOrpamMMel Beero Komrpor - Hpaxrirt SGS;;(C):? TR BocrnurareabHbIi acexkT
bHBIC ecKHe
paboThI paboThI
bubnnoreka IIOK C1ocoOHOCTBIO K
https://m.edsoo.ru/7f41al2c  >MOIMOHAIBHOMY u
https://m.edsoo.ru/8al424bc 3CTETHYECKOMY BOCIIPHUSTHIO
Tpuronomerpus. https://m.edso0.ru/8a14336¢ MAaTeMaTUYECKUX 00BEKTOB,
1 Teopembl KOCHHYCOB 17 1 https://m.edsoo.ru/8al42d5e 3a7au, peIleHMi, paccykIeHuiA,
u cuHycoB. Pemenne https://m.edso00.ru/8al42e8a YMEHHUIO BHJIETh MaTeMaTHYECKHe
TPEYTroNbHUKOB https://m.edsoo.ru/8al42ac0 3aKOHOMEPHOCTH B HCKYCCTBE;
https://m.edsoo.ru/8al42c3c
https://m.edsoo.ru/8al42ac0
https://m.edsoo.ru/8al14392a
bubnmnorexka HOK [TaTpnoTryeckoe BOCIIUTaHUE,
JlexapToBbI https://m.edsoo.ru/7f41al2c  rpaaaHCKOE U JTyXOBHO-
KOOpANHATBI Ha https://m.edsoo.ru/8al46fda HPaBCTBEHHOE BOCIIUTAHNE,
[IOCKOCTH. https://m.edsoo.ru/8a1472c8 TPY/I0BOE BOCIIUTAHHE,
[IpaBuibHbIE https://m.eds00.ru/8a147426 HEHHOCTH HAYIHOTO TIO3HAHN,
2 MHOTOYTOJIEHUKH. 18 1 https://m.edsoo.ru/8a14406e AANTAIHS K H3MEHSIOLIAMCS
JnHa OKPYKHOCTH U https://m.edso0.ru/8al441a4 YCIOBHAM S —— u
IUIONIA/b KPYTa. https://m.edsoo.ru/8al442da o .
_ PUPOJIHOM CpeJIbI
BhIUMCICHHE https://m.edsoo.ru/8al145c48
IuTomaeii https://m.edso0o.ru/8al14635a
https://m.edsoo.ru/8al46e0e
3 Bexropsi 14 1 bubnmnoreka [JOK Y CTaHOBKOW Ha aKTUBHOE y4acTUE

B PCHICHUH IPAKTHYCCKUX 3aJayd



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/7f41a12c

https://m.edso0.ru/8a144960

https://m.edsoo.ru/8al44fbe
https://m.edsoo.ru/8al44a8c
https://m.edsoo.ru/8al44d52

https://m.edsoo.ru/8al144d52

https://m.edsoo.ru/8a14539c¢
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a145b08

MaTeMaTUYECKOM
HaIMpaBJIECHHOCTH, OCO3HaHHUEM
Ba)KHOCTH MaTEMATHUECKOTO

o0pa3oBaHMsl Ha MPOTHKCHUU
BCEM KU3HM U1 YCIICIIHOH

npodeccHoHaIbHON

NEeATEJIFHOCTH M Pa3BUTHEM
HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BbIOOpOM u

MIOCTPOCHUEM  WHIUBUAYAIbHON
TpaeKTOpuu  0OOpa3oBaHHS U
JKW3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX WHTEPECOB u
OOIIECTBEHHBIX MOTPEOHOCTEH;

FOTOBHOCTBI0O K  BBIIOJHEHHUIO
00s3aHHOCTEN  TpakJaHUHA U

pcair3anunun €ro Ipas,
MMpEACTaBJICHUEM )
MATEMAaTHYCCKUX OCHOBaAx

(GYHKIMOHUPOBAHUST  PA3IMYHBIX
CTPYKTYp, SBJICHMH, IpOLEAYp
IpaxaaHCKOTO o01mecTBa
(HampuMep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K  OOCYXJICHHIO
ATHYECKUX MPOOIIEM, CBA3aHHBIX C
MPAKTUYECKUM PUMEHEHUEM
JOCTI)KEHUN HayKd, OCO3HaHHEM
BOXHOCTH  MOPATbHO-ITHYECKUX
NPUHIUIIOB B JEATEIHHOCTH
Y4EHOTO.



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a145b08

[IpeobpazoBanue
no1o0usl.
Merpuueckue
COOTHOIIICHUS B
OKPYKHOCTH.
JIBH)KEHMS
IJIOCKOCTH

[ToBTOpEHME,
0000111EHHE,
CHUCTEMATHU3aLA
3HAHHUH

bu6nuoreka [IOK

https://m.edsoo.ru/7f41al2c
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8al147c82

11 1

bu6nuoreka [IOK

https://m.edsoo.ru/7f41al2c
https://m.edso0.ru/8a148920
https://m.edsoo.ru/8a148524
https://m.edso0.ru/8a148650

OpueHranueil B A€SITEIbHOCTH Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeJCTaBlIeHUE 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHUS
4eJI0BEKa, MPUPOJbl U OOIIECTBA,
MIOHUMAHUEM  MaTEeMaTUYECKOH
HayKH Kak cdepbl 4eroBeuecKoin
IeSITEIbHOCTH, 3TAIIOB eé
pa3BUTUSL W 3HAYUMOCTH IS
pa3BUTHUSA LMBWIN3AIMH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKHU
Y MaTEMATHYECKON KYJIbTYpOU KaK

CPEICTBOM  IIO3HaHUS  MHpA,
OBIIAZICHHEM MPOCTEHIITIMHU
HABBIKAMU  HCCJIEIOBATENIbCKON
JIeATeTLHOCTH.

[IposiBneHuem HHTEpeca K
MPOILIIOMY u HACTOSILIEMY
POCCUICKON MaTEeMaTUKH,

[IEHHOCTHBIM  OTHOIICHHEM K
JIOCTHKEHUSIM POCCHUHCKHX
MaTeMaTUKOB U  POCCUKCKOMN
MaTeMaTU4eCcKOW  IIKOJBI, K
WCIIOJTb30BaHUIO 3THUX
JMOCTIKEHUN B JOPYTUX HayKaxX H
MPUKIAIHBIX chepax;
CITOCOOHOCTBIO OCO3HABAThH

CTPECCOBYIO CHUTYAIIHIO,
BOCIIPUHUMATH CTPECCOBYIO
CUTYAIUIO KaK BBI30B,
TPEOYIOIIHIA KOHTpMED,



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

KOPPEKTUPOBaTh  MPUHUMAEMBIE

peleHus u JIeHCTBHS,
dbopmynupoBaTh W OIICHUBATh
PHUCKH u MOCJIECTBHS,

(GhOpMHUPOBATH OTIBIT.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/ Tema ypoka

Temal. IIpocreiimue reomerpuyeckne GUIrypbl U X cBoiicta. U3mepenne reoMeTpu4ecKUX BeJIHYNH — 12 yacoB

KoanuecTBO
4acoB

Touku u npamelie. OTpe3ok u ero JumHa. [Ipocreiiine reomerpuyeckue 00bekThl. HauanbHble HOHATHS

1 reomerpun. Touka, mpsmasi, OTpe30K, J1yd. MHOrOyroJIbHHK, JIOMaHast L
5 Touxu u npsameie. OTpe3ok u ero juMHa. [Ipocreiine reomerpuueckne 00bekThl. HauanbHble MOHATHS 1
reomeTpun. Touka, mpsiMasi, OTpe30K, Jiyd. [IpoBemnBanue npsMoil Ha MECTHOCTH.
3 VYrou. Buasl yrios. Mi3mepeHne THHEHHBIX U YIIIOBBIX BEJTHMUNH, BEIUMCICHUE OTPE3KOB U YIJIOB. 1
4 VYrou. Buasl yrios. M3mepenue TMHEHHBIX U YITIOBBIX BEJIMUYUH, BHIUMCIEHUE OTPE3KOB U YIJIOB. 1
5 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIEe U BEPTUKAJIBHBIE YIIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
9 [lepnieHnuKynsipHble MpsiMble. AKCHOMBI 1
10 [lepnennukynspHbie MpsiMble. AKCHOMBI 1
11 IToBTOpeHue u cucremarusanus yueOHOro MmaTepuana 1
12 KonTtpouabHnas padora Nel no teme «IIpocreiimme reomerpunyeckune GUrypbl 1 UX CBOMCTBa 1
Tema 2. Tpeyroabunku — 20 yacos
13 PaBuble TpeyroiapHukH. CuMMeTpudHbie (GUTrypbl. OCHOBHBIE TOCTPOCHUS C TIOMOIIBIO IIUPKYJIIS U TUHEHKH. 1
14 [lepBsIii mpU3HAK paBEeHCTBA TPEYTOJIBLHUKOB 1
15 [lepBbIii mpU3HAK paBEHCTBA TPEYTOJIHHUKOB 1
16 [lepnieHuKynsap K IpsIMOH. 1
17 BricoTa, Menana, OMcceKkTprca TpeyrojabHHKA. 1




18 BricoTa, Mennana, OucceKkTprca TpeyroJibHHUKA. 1
19 PaBHOOeApEHHBII TPEyroJIbHUK U €ro cBoicTBa. PaBHOOEApEeHHBIE U PABHOCTOPOHHUE TPEYrOJIbHUKH 1
20 PaBHOOEIpEHHBII TPEYTrOJNIbHUK U €r0 CBOWcTBa. PaBHOOGApEHHBIE U PABHOCTOPOHHHE TPEYrOIbHUKH 1
21 PaBHOOeIpEHHBII TPEYTrOJIbHUK U €r0 CBOWcTBa. PaBHOOEApEHHBIE U PABHOCTOPOHHHE TPEYrOJIbHUKH 1
22 [Ipu3Haku 1 CBOMCTBA paBHOOEIPEHHOTO TPEYTOJbHHUKA 1
23 [Tpu3HaKK 1 CBOKCTBa paBHOOEIPEHHOTO TPEYroJIbHUKA 1
24 Bropoii npu3Hak paBeHCTBa TPEYrOJIbHUKOB 1
25 Bropoii mpu3Hak paBeHCTBA TPEYTOJIbHUKOB 1
26 Tpetuit npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1
27 Tpernii npru3HaK paBEHCTBA TPEYTOJIBHUKOB 1
28 [ToBTOpEHME U cucTemMaTu3alys y4eOHOro MaTepuaa 1
29 KonTtpouabHnas pa6ora Ne2 no teme « TpeyronbHukm» 1
30 OCHOBHbBIE IOCTPOEHHUS C IOMOUIbIO IUPKYJIS U TUHEHKH. 1
31 OCHOBHBIE TIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHEUKH. 1
32 3anaun Ha noctpoenue. [loctpoeHne TpeyroabHUKa [0 TPEM JIEMEHTaM 1
Tema 3. IlapajiejbHble IPAMbIE, CyMMa YIJIOB TpeyrojbHuKa — 13 yacoB
33 [MapannensHbie TPSMBIE. 1
34 ITpu3Haky napaaienbHOCTH ABYX NpsAMBIX. [Ipu3Hak mapamieabHOCTH MPSIMBIX Yepe3 paBEHCTBO PACCTOSHHMA 1
OT TOYEK OJHOI MPsIMOI 10 BTOPO PSIMOi
35 [Tpu3HaKH MapaIebHOCTH IBYX NPSAMBIX. [IpU3HaK mapauieTbHOCTH MPSIMBIX Yepe3 paBEHCTBO PACCTOSHHMA 1
OT TOYEK OJIHOM MPSIMO¥ 10 BTOPOH MPSIMO
36 OO0 akcuoMax reoMeTpu. AKCHOMa NapalleNbHBIX MPSMBIX. 1
37 CaoiicTBa napamienbHbIX NpAMbIX. Teopembl 00 yriax, 00pa30BaHHBIX ABYMS MapayljieIbHBIMU MPSMBIMU U 1
CEeKyIlen
38 CBoiicTBa mapaieTbHBIX MPSMBIX
39 CymMa yriioB TpeyroibHHUKa. BHeIIHNe yribl TpeyroabHUKa




40

CyMMa yriioB TpeyroJjibHHKa. BHelIHNE yIibl TpeyrojabHUKa

41 Teopema 0 COOTHOLIEHUSIX MEXY CTOPOHAMU U YTJIaMU TPEYTOJIbHUKA.

42 HepaseHnctBo TpeyrosnbHuka. HepaBeHCTBa B reOMETpUU: HEPABEHCTBO O JUIMHE JIOMAHOM, TEOpEMaA O
OosbleM yriie U O0JIbLIEH CTOPOHE TPEYTroJIbHUKA. TeopeMsl.
[lepnennukynsp u HakigoHHas. IIpsiMoyrosibHbI TpeyroiabHUK. CBOMCTBO MeAHMaHbl MPSMOYTOJBHOIO

43 TPEYroJIbHUKA, IPOBEIEHHOW K TuNOTeHy3e. lIpu3Haku paBeHCTBA MPSAMOYIOJbHBIX TPEYTOJIbHUKOB.
[IpssMOyTONBHBIN TPEYTrONIBHUK ¢ yrioM B 30°.
[lepnennukynsp u HakiaoHHas. IIpsiMoyrosbHbIl TpeyroiabHUK. CBOMCTBO MeAMaHbl MPSMOYTOJBHOIO

44 TPEYrojbHUKA, IPOBENEHHOM K TUNOTeHY3€. lIpu3Haku paBeHCTBAa MNPSAMOYIOJbHBIX TPEYTOJIbHUKOB.
[IpsiMOyTONBHBIN TPEYTOJNBHUK € YIIoM B 30°.

45 KounrtpoabHas padora Ne3 no teme "[lapanjiesibHble NpsAAMbIe, CyMMa YIJIOB TPeyrojibHuka'

Tema 4. OxpyxHocTh U KpYT. ['eomeTpryeckne nocTpoeHusi — / 4acoB

16 I'eomeTprueckoe MecTO TodeK. buccexkrpuca yria W CEpeJUHHBIM MNEPHEHAUKYISIP K OTpPE3Ky Kak
TrE€OMETPUUYECKNE MECTA TOUEK.

47 OKpy>XHOCTb, XOPJIbI M TUAMETP, UX cBoMicTBa. HekoTopkie cBoMCTBA OKpYyKHOCTH. KacaTenbHas K
OKpPY>KHOCTH. B3anMHoOe pacrnoiokeHne OKpy»KHOCTH U npsiMoi. KacarenpHas v cekyiast K OKpy>KHOCTH.

48 Hekotopsle cBolicTBa okpyxkHOCTH. KacarenbHas Kk OKpyKHOCTH. B3anMHOE pacnoyioxKeHUue OKPYKHOCTH U
npsamoii. KacarenbHast v cekyias K OKpYKHOCTH.

49 BrnncanHas u onvcanHas OKpY>KHOCTH TpeyrojbHuKa. OKpyXHOCTb, BIUCAHHAS B YTOJI

50 KonTtpouabHnas pa6ora Ned no teme "Oxpy:kHOCTh M Kpyr. I'eomeTrpuyeckue nocrpoenus"

51 Cummerpuunslie ¢purypsl. OCHOBHBIE CBOMCTBa 0ceBOi cumMmeTpuu. [IpuMepbl cHuMMETpHH B OKpY KaroIieM
MHUDE.

52 Pemenue 3amau BITP

Tema 5. [loBTOpeHue, 0000meHue 3HaHuI — 16 yacoB

53 IToBTOpenue u 00o0IIeHNE 3HAHNI OCHOBHBIX MOHATUN U METOJIOB Kypca 7 Kiacca

54 [ToBTOpeHue u 0000IIIEeHNE 3HAHNIT OCHOBHBIX MOHATHA U METOJIOB Kypca 7 Kiacca

55 IToBTOpenue u 00o0IIeHNE 3HAHNI OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Kiacca




56 [ToBTOpenue u 0000IIeHNE 3HAHNI OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca 1
57 [ToBTOpeHue u 0000IIeHNe 3HAHNI OCHOBHBIX MOHATHH M METOJIOB Kypca 7 Kiacca 1
58 [ToBTOpenue u 06o0IIeHNE 3HAHNI OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca 1
59 [ToBTOpenue u 06o0IIeHNE 3HAHNI OCHOBHBIX MOHATUI M METOJIOB Kypca 7 Kiacca 1
60 [ToBTOpeHMe 1 0000IIEHNE 3HAHNI OCHOBHBIX MIOHATHIA U METOJIOB Kypca 7 Kjacca 1
61 [ToBTOpenue u 06o0IIeHNE 3HAHNI OCHOBHBIX MOHATUI M METOJIOB Kypca 7 Kiacca 1
62 [ToBTOpeHune u 06001IeHNE 3HAHUI OCHOBHBIX MMOHSATUI U METO/IOB Kypca 7 Kiiacca 1
63 [ToBTOpenue n 0000IIeHNE 3HAHNH OCHOBHBIX IMOHSATHIA U METOJIOB Kypca 7 Kilacca 1
64 HToroBasi KOHTPOJIbHAsSI padoTa 1
65 [ToBTOpenue n 00o0IIeHNE 3HAHNI OCHOBHBIX IMOHATHI M METOJIOB Kypca 7 Kiacca 1
66 [ToBTOpeHune u 06001IeHNE 3HAHUI OCHOBHBIX MMOHSATUI U METO/IOB Kypca 7 Kiiacca 1
67 [ToBTOpenue n 0000IIeHNE 3HAHNH OCHOBHBIX TOHSATHI U METOJIOB Kypca 7 Kiacca 1
68 IToBTOpenue n 0600IIeHNE 3HAHNI OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Kiacca 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

Ne i/m Tema ypoka Komriecreo
4yacos

Tema 1. YeTbIpéXyroJbHUKHU. YTIJbl B OKPYKHOCTH. BlicaHHbIe U ONIUCAHHBIE YeThIPEeXYrOJbHUKH. 93

KacareabHble Kk okpy:kHOCcTH. KacaHue okpy:KHOCTeMH
1 YeThIpexyroJIbHUK U €ro 1eMeHTsl. [lapaiuenorpamm, ero npu3Haku U CBOMCTBA 1
2 [TapannenorpaMm, ero Nnpu3HaKU U CBOMCTBA 1
3 [Tapamnenorpamm, ero MpU3HaKHU U CBOMCTBA 1
4 [Tapannenorpamm, ero Mpu3HAKu U CBOMCTBA 1
5 [TapannenorpaMm, ero Nnpu3HaKu U CBOMCTBA 1
6 YacTtHble cyyau napauienorpaMMoB (MIPSIMOYTOJIbHUK), UX IPU3HAKU U CBOMCTBA 1
7 YacTHble caydyay napamiesorpaMMoB (IIPsIMOYTOJIbHUK), UX IPU3HAKU U CBOICTBA 1
8 YacTtHble cyyau napamieraorpaMMoB (pom0), MX IpU3HAKU U CBOWCTBA 1
9 YacTHble caydyau napamiesorpaMMoB (poM0), MX IPU3HAKU U CBOICTBa 1
10 YacTtHble cyyau napauieraorpaMMoB (KBapar), UX IPU3HAKU U CBOMCTBA 1
11 YacTHble caydyau napauiesorpaMMoB (KBaJIpar), UX MPU3HAKK U CBOWCTBA 1
12 KonTposbnas padora Nel no teme IlapasienorpamMm u ero BUAbD 1
13 Cpennsist muHUsA TpeyrojibHUKA. L{eHTp Macc TpeyroybHUKA. 1
14 CpenHsist TMHUS TPEYroJbHUKA 1
15 Tpamenus, paBHOOOKast Tpanenusi, €€ cBoiicTBa U Npu3Haku. [IpsMoyroiabHas Tpamnenus. 1
16 PaBHOOOKas 1 IpsIMOYTOJIbHAS TPANeLIUU 1
17 PaBHOOOKas 1 TpsAIMOYTOJIbHAS TPAeLIUU 1
18 PaBHOOOKas 1 psiMOyTosibHas Tpanenuu. Tpanenus, e€ cpeaHss IMHUS 1

BrnucanHble 1 IEHTpAJIBHBIE YIUIBI, YTOJ MEXKY KacaTeJIbHOW U XOPAOH. YTIIBI MEXAY XOpPJAaMH U
19 CeKyIIMMHU. BriucaHHble W ONUCaHHBIE YETHIPEXYrOJIbHUKU. B3anMHOE pacrnojokeHue JBYX 1
okpyxHoctell. Kacanue okpyxnocteil. O0mune KacaTeiabHbIe K IBYM OKPY>KHOCTSIM.




BrnucanHble U EHTpAJIBHBIE YIUIBI, YTOJ MEXKY KacaTeJIbHOW U XOPAOH. YIUIBI MEXAY XOPAaMH U

20 CeKyUIMMH. BrucaHHble M ONMCaHHBIC YETHIPEXYTOJIBHUKU. B3ammHoe pacronoxxeHue ABYyX 1
okpyxHocTell. Kacanue okpyxHocteil. O01mue KacaTeiabHbIe K IBYM OKPY>KHOCTSIM.
21 Brniucansble n onucaHHble YeThIPEXYTOJbHUKY, UX IPU3HAKH U CBOWCTBA
22 BrnucanHble ¥ ONMCaHHBIE YETHIPEXYTOJIBHUKY, UX NIPU3HAKU U CBOMCTBA
93 KonTpoasnas padora Ne2 no teme « Tpanenusi. BnucanHble U ONUCaAHHbIE 1
YeThIPeXyroJbHUKN»
Tema 2. Teopema ®aJjieca u TeopeMa 0 NPONMOPIHOHAIBHBIX 0TPE3KAaX, MOJ00HbIE TPEYT0JbHUKH 11
24 Teopema Qaneca U TeopemMa O IMPONOPLHOHAIBHBIX OTpe3Kax. MeToJ yABOCHHsI MeJuaHbl. 1
LlenTpanbHas cCHMMETpHUS.
o5 Teopema @aneca m TeopeMa O NPONOPUUOHAIBHBIX OTpe3Kax. Meroa yABOCHMS MEIHAHBI. 1
LlenTpanbHas cHMMETpHUS.
26 [TomoOHBIE TPEYTOABHUKH, KOAPPHUIUEHT 1TO100uS. 1
27 Tpu npuzHaka nogo6Hs TPEYroJbHUKOB 1
28 Tpu npuzHaka 1og06Ms TPEYroJbHUKOB 1
29 Tpu npuzHaka nog00Hs TPEYroJbHUKOB 1
30 Tpu npu3Haka ToA0OHs TPEYTrOJILHUKOB 1
31 Tpu npuzHaka nog06Hs TPEYroJbHUKOB 1
32 [Ipumenenue mogo6us Npu pelIeHUH MPaKTUYECKUX 3a]a4 1
33 [ToBTOpeHue u cucremaTH3anus yueOHOro MaTepuana 1
34 KonTposbHnas padora Ne3 no teme "Ilono0Hble TpeyrojbHuku" 1
Tema 3. Teopema IIudaropa n HayaIa TPUTOHOMETPHH 13
35 Mertpuyeckre COOTHOLIEHUS B NMPSMOYTOJIBHOM TPEYTOJIbHUKE. 1
36 Teopema IIudaropa u e€ npuMeHeHHe MPU PELICHUN MPAKTUIECKUX 331a4 1
37 Teopema [Iudaropa u e€ npumeHeHHEe NMPH PEIICHUH MPAKTUUYECKHUX 3a7a4 1
38 Teopema [Iudaropa u e€ npuMeHeHe MPU PELICHUN MPAKTUUYECKUX 3a1a4 1




39

Teopema IIudaropa u e€ npuMeHeHHE IPU PEIICHUN PAKTUUYECKUX 33124

40 Teopema [Tudaropa u e€ npuMeHeHHe P PEIICHUN MTPAKTHUYECKUX 3a7a4

a1 OmnpeneneHne TPUTOHOMETPUUECKUX (PYHKITUI OCTPOTO yIiia MPSMOYTOJILHOTO TPEYroJIbHHKA, 1
TPUTOHOMETPHYECKHUE COOTHOLIEHUS B MPSIMOYTOJIbHOM TPEYTOJIbHUKE

42 Cunyc, KOCHHYC, TaHTE€HC OCTPOTO yIJla MNPSIMOYTOJBHOTO TpeyroibHHKa. (OCHOBHOE 1
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHomerpudeckue GpyHkuuu yriios B 30, 45 u 60°.

43 CuHyc, KOCHHYC, TaHTE€HC OCTPOTO yIjla MNpPSIMOYTOJBHOTO TpeyroibHuKa. (OCHOBHOE 1
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue ¢pyHkuuu yrios B 30, 45 u 60°.

44 CuHyCc, KOCHHYC, TAaHT€HC OCTPOro yria MpsSMOYTOJbHOIO TpeyroibHuka. (OCHOBHOE 1
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

45 Pemenue npssMoyrosabHbIX TPEYroJbHUKOB

46 [ToBTOpEeHHEe U cucTemMaTu3alys yueOHOro MaTepuaa

47 KonTpoabsnasi padora Ne 4 no teme "Teopema Iludaropa u Havyana rpuronomerpun’'

Tema 4. Ilnomaas. Haxoxaenue miiomajaeii TpeyrojbHHKOB U MHOTOYToJIbHBIX (uryp. Iliomanu 1
Nnox00HBIX (puryp

48 MmuoroyronasHuky. CBONCTBA IJIOMIAEH reOMEeTpUIECKUX (QUryp 1

49 @opMmyisl Ui MIOLAAN apajlieorpaMma 1

50 DopmyIibl U1 IO apajuiesiorpaMmma 1

51 @opMmyisl Ul IIOIAAN TPEYTOJIbHUKA 1

52 DopmyJibl U1 TUIOMIAIA TPEYTOJIbHUKA 1

53 @opMyisl Ul IIOLAAN TPEYTOJIbHUKA 1

54 DopMyIIbl TSI TUIOIIAIH TPATICIIUN 1

55 DopmMynbl TSl IIIOHIAAN TPaNeluu 1

56 DopmyJibl U1 TJIOMIAAN TPANEUn 1

57 OtHomieHue IUIOmAZe MOAOOHBIX Quryp. BeluMcinenue miomaneii TpeyroJbHUKOB U 1
MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

58 KonTpouabsnas pa6ora NeS no teme "Iliiomans MHOroyrosibHuKa' 1




Tema 5. IloBTOpeHue, 0000MeHNE 3 HAHU I 10
59 [ToBTOpEHNE OCHOBHBIX IMOHATHIA U METOAOB KypCcOB 7 U 8 Ki1accOB, 0000IIICHHE 3HAHUT 1
60 [ToBTOpEHNE OCHOBHBIX MOHSATUI M METOJIOB KypCOB 7 U 8 KJlacCoB, 00001IIeHNE 3HAHUH 1
61 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB KYpCOB 7 H § KJIacCOB, 0000IIeHNE 3HAHUI 1
62 [ToBTOpEHKE OCHOBHBIX IMOHATHIA U METOAOB KypCcOB 7 U 8 Ki1accoB, 0000IIICHHE 3HAHUT 1
63 HroroBasi KOHTpoIbHasi padoTa 1
64 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 0000111eHNe 3HAHUI 1
65 [ToBTOpEHNE OCHOBHBIX IMOHSATUI M METOJIOB KYpCOB 7 U 8 KJIacCOB, 0000IICHHE 3HAHNT 1
66 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 0000111eHNe 3HAHUI 1
67 [ToBTOpEHNE OCHOBHBIX MOHATHI M METOJIOB KYpCOB 7 M § KJIacCOB, 0000IIeHNE 3HAHNI 1
68 [ToBTOpEeHHE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 KilacCoB, 000011IeHNe 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




9 KJIACC

Ne i/ Tema ypoka Komriecrso
4acoB
Tema 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M cMHYCOB. Pemenue 17
TPeyroJbHUKOB
1 OrnpeneneHne TPUrOHOMETPUIECKUX GYHKIIUK yTiioB oT 0° 110 1
180°
5 ®opmyisl npuseeHus. OCHOBHOE TPUTOHOMETPUUECKOE 1
TOKIECTBO.
3 Teopema kocuHyCOB 1
4 Teopema kocuHyCOB 1
5 Teopema KOCUHYCOB 1
6 Teopema cunycoB 1
7 Teopema cunycoB 1
8 Teopema cunycoB 1
9 Pemenne mpakTHYeCKMX 3aqad  C  HCIOJIB30BAaHHEM TEOPEMBI 1
KOCHHYCOB U T€OPEMbI CUHYCOB.
10 Pemenne mnpakTHYecKMX 3agad €  MCIOJIb30BAaHHEM TEOPEMbI 1
KOCHHYCOB U T€OPEMBbI CHHYCOB.
11 Pemrenne TpeyroibHUKOB.
12 Pemenne TpeyrojabHUKOB.
13 DopMyITl T HAXOKICHUS TUIOIIAAHN TPEyroibHUKa. Pernenne 1
TPEYTOJILHUKOB.
14 [ToBTOpEHME U cucTemMaTu3alys yueOHOro Marepuasia 1
15 KonTtpoabnas padora Nel mo teme "Pemienue TpeyroJbHUKoOB" 1
16 Pemenne 3amaq OI'D 1
17 Pemenue 3anay OI'D 1
Tema 2. JlekapToBbI KOOPAMHATHI HA MJI0CKOCTH. [IpaBUIIBLHBIE
MHOTOYroJIbHUKHU. /IJIMHA OKPY:KHOCTH M IUIOIIAAb Kpyra. Berunciaenue 18
JIomaae
[IpaBusbHBIE MHOTOYTONBHUKHU. JITMHA OKpYyXKHOCTH. I'pagycHas u
18 paaMaHHas Mepa yria, BBIUKUCICHHE JUIMH JyI' OKPY>KHOCTEH. 1
[Tnomane kpyra, cekTopa, CerMeHTa.
[IpaBunbHBIE MHOTOYTOJIBHUKH. J[MHA OKpyXHOCTH. I'panycHas u
19 paaMaHHas Mepa yria, BBIUKUCICHHE JUIMH JyI' OKPY>KHOCTEH. 1
[Tnomans kpyra, CeKTopa, CerMeHTa.
20 [Tnomans kpyra, CeKTOpa, CerMeHTa. 1
91 Teopema o mpou3BeIeHUHN OTPE3KOB XOP/I, TEOPEMa O MPOU3BEICHUN 1

OTPEC3KOB CCKYLIUX, TECOPEMA O KBAAPATC KacaTelbHOM




22

Teopema o mpousBeieHUH OTPE3KOB XOP/J, TEOPEMA O IPOU3BEACHUN

OTPE3KOB CEKYILUX, TEOpEMa O KBajpaTe KacaTeJIbHOU 1
23 Teopema o mpou3BeIeHUH OTPE3KOB XOP/I, TEOPEMa O IPOU3BEACHUU 1
OTPE3KOB CEKYILUX, TeOpeMa O KBaJpaTe KacaTeIbHON
PaccrosiHne mMexay IByMs TOUKaMH € 3aJlaHHBIMH KOOpAMHATaMH.
24 KoopaunaTtsl cepenuHbl oTpe3ka. JlekapToBbl KOOpAMHATBHI Ha 1
TUIOCKOCTH.
PaccrosiHue mMexay IByMs TOUKaMH € 3aJlaHHBIMH KOOpAMHATaMH.
25 Koopaunatel cepenuubl oTpe3ka. JlekapToBbI KOOpAMHATHI Ha 1
TUIOCKOCTH.
2% VYpaBHEHHs NPSIMOM M OKPYKHOCTHM B KOOpPJMHATAX, IIEPECCUCHUE 1
OKPY>KHOCTEH U IPAMBIX. MeTOJ] KOOpJMHAT M €r0 IPUMEHEHHE.
97 VYpaBHeHUs NPsAMONW U OKPY)KHOCTHM B KOOpAMHATaxX, IepeceyeHue 1
OKPY>KHOCTEH 1 IPAMBIX. MeTOJ] KOOpJMHAT U €r0 IPUMEHEHHE.
28 VYpaBHeHue npsaMon 1
29 YpaBHeHHE PSIMOii 1
30 VYrnoBoii ko3 HULueHT npsamMoit 1
31 YpaBHEHHE OKPYKHOCTH 1
32 [ToBTOpEHME U cucTemMaTu3alys y4eOHOro MaTepuaa 1
33 KounrtpoabsHnas padora Ne2 mo reme "[IpaBusibHble 1
MHOI0YTr0JIbHMKH. /lekapToOBbI KOOPANHATHI HA MJIOCKOCTH"
34 Pemenue 3anau OI'D
35 Pemenue 3anau OI'D
Tema 3. BekTopsbl 14
Ilonatue  BekTopa. Bekrop, sumHa  (MOAyNlb)  BEKTOpA,
36 COHATIPABJICHHBIE BEKTOPHI, MPOTHBOIIOJIOKHO HAIpaBICHHBIC 1
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB.
Ilonatue  BekTopa. Bekrop, sumHa  (MOAyNlb)  BEKTOpA,
37 COHANPABJICHHBIE BEKTOPBL, MPOTHBOIOJIOXHO HAlpaBJICHHBIE 1
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB.
38 Koopaunats! BekTopa. Pa3ioxkeHnue BekTopa 1o 18yM 1
HEKOJUTHHEAPHBIM BEKTOPaM.
39 CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. 1
40 CroxeHne ¥ BEIYUTaHHE BEKTOPOB. 1
41 CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. 1
42 YMHOK€eHHEe BEKTOpa Ha YHCII0 1
43 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
44 CkansipHO€ TPOU3BEACHNE BEKTOPOB, €T0 IPUMEHEHHE /IS 1
HaXO0XKJICHUS JUTMH U YTIIOB
45 CkanspHOe IPOU3BEACHNE BEKTOPOB, €r0 MPUMEHEHHE IS 1

HaXOXICHUA IJIMH U YI'JIOB




46 [ToBTOpenue u cucremaru3anus yueOHOro MmaTepuana 1
47 KontpouabHas padora Ne3 mo teme "BekTopni" 1
48 Pemenwue 3amau OI'D 1
49 Pemenwue 3amay OI'D 1
Tema 4. Ilpeoopa3zoBanue nogoousi. MeTpuuyecKkue COOTHOILIEHUS B 11
OKPY>KHOCTH. /IBH:KeHHS MJIOCKOCTH
50 JIBM>KeHHUS TIJIOCKOCTH ¥ BHYTPEHHHUE CUMMETPUU (QUTYP 1
(amemenTapHble npeacTapieHus). [lapamnenbHblil nepeHoc.
51 JIBYOKEHMSI TITIOCKOCTH ¥ BHYTPEHHHE CUMMETPUU QUTYP 1
(anemeHTapHBIC TpeacTaBieHus). [lapaienbHblii nepeHoc.
59 JIBYOKEHHMSI IIJIOCKOCTH ¥ BHYTPEHHHE CUMMETPUU QUTYP 1
(anemeHTapHbIe TpeacTaBieHus ). [lapaienbHblii epeHoc.
53 [ToBopot. CummeTpus.
54 [ToBopot. Cummetpus.
55 I'omoterus. [Tonobue duryp. [Ipeodpazosanue moxoodus. [logodue 1
COOTBETCTBCHHBIX JICMCHTOB.
56 I'omoterus. [Tonobue duryp. [Ipeodpazosanue nogodus. [logodbue 1
COOTBETCTBCHHBIX JICMCHTOB.
57 [ToBTOpEHME U cucTemMaTu3alys y4eOHOro MaTepuaa 1
58 KonTtpouabHnas pa6ora Ned no teme «/IBuskeHne Ha MII0CKOCTH» 1
59 Pemenue 3agau OI'D 1
60 Pemenwue 3amau OI'D 1
Tema 5. IloBTOpenune, 00001eHNe, CHCTEMATH3AIUA 3HAHUH 8
61 [ToBTOpenue, 0600IIeHNE, CUCTEMaTH3alks 3HaHuil. 3meperune 1
TCOMETPHUYECKUX BEIIMYUH. TPeyroabHUKH
62 [ToBTOpenue, 06061mIeHNe, cucTeMaTH3alus 3HaHui. [lapannensHbie 1
Y TICPIICHIUKYJISIPHBIC TIPSIMBIS
63 [ToBTOpenue, 060061IeHNe, cucTeMaTH3alus 3HaHuH. OKPYKHOCTh U 1
Kpyr. 'eomeTpudeckue mocTpoeHus. YTIIbl B OKPY>KHOCTH
64 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIMS 3HaHWN. Brincanubie u 1
OIMMCAHHBIC OKPYKHOCTH MHOTOYTOJIbHUKOB
65 Hrorosasi koHTpOJIbHAsSI paboTa 1
66 Pemenne 3amau OI'D 1
67 Pemenue 3agau OI'D 1
68 Pemenue 3agau OI'D 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

1. T'eomerpusi, 7-9 kiacc 6a30Bbiii ypoBeHb: M34 yueOnuk/ Atanacsu JI.C.,
byrty3oB B.®., HemkoB K.1., Kagomiies C.b.; Mocksa «IIpocsenienuey

2. AxnuonepHoe obmectBo «M3natenbctBo «IIpocBenienue.

3. I'eometpus, 8 xknacc/ Mepamsik A.I'., [Tonouckuit B.b., Sxkup M.C.; mox
penakuueit [logonbckoro B.E., OO01iecTBO ¢ orpaHu4eHHOMN
oTBeTcTBeHHOCThIO U3narensckuit nuentp « BEHTAHA-I'PA®y;
AxknronepHoe obiiectBo «M3aaTenscTBo «lIpocBenienue.

4. T'eometpus, 9 kinacc/ Mepsnsak A.L'., [Tononckuit B.B., SAxkup M.C.; oz
penakuueit [logonbckoro B.E., O01iecTBO ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-I'PADy;
AxkrmmonepHoe ooiectBo «M3narensctBo «lIpocBerenue.

METOJINYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA
1. T'eomerpusi, 7-9 wmacc 6a3oBbiii ypoBeHb: M34 yueOnuk/ Atanacsu JI.C.,
byty3oB B.®., HemkoB K.1., Kagomiies C.b.; Mocksa «IIpocsernienuey

2. Meroaudeckoe mocodwue, I'eomerpus 8 kinacc/E.B.bymko, A.I'.Mep3nsk, B.b.
[Tononckuii, M.C.Sxup U3natensckuii ieHT «Bentana-I'pady.

3. Meroauueckoe mocodwue, ['eomerpus 9 xknacc/E.B.bynko, A.I'.Mep3nsk, B.b.
[Tononckuii, M.C.Sxup Uznatensckuii ieHT «Bentana-I'pad»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

bubmmnoreka LIOK
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KonTtposabHbie padoThl reomeTpun 7-9 Kiaccbl

JleMoBepCHHM KOHTPOJIbHBIX padoT

7 kjaacc

Konrpoabnasi padora Nel «Ompesxu. Yenviy»

1.

2.

o s

Ha nyye ¢ Hauanom B Touke O ormeuensl Touku A u B. Haiinure otpesok AB,
ecu OA = 10,3 cm, OB = 2,4 cMm. Kakyro niuHy MokeT uMeTh oTpe3ok AB?
Yriaet COA u AOB — cmexnsbie. Yron COA pasen 105°. Uemy paBeH yroi
AOB?

[Tpu nepeceuennn npsimbix ES u NM B Touke O oOpa3oBayivCh 4eThIpe
Hepa3BepHyThIX yria. Yron EON pasen 61°. Haiitu yriet NOS, SOM, MOE.
OnuH 13 CMEXHBIX YIJIOB B 4 pa3a Oonblie apyroro. Haiitu o0a yria.

(mom.) Cymma BeptukanpHbix yriioB NOE u BOS, o6pasoBanHBIX mpu
nepeceuennu npsimeix NC u BE, paBna 86°. Haitaure yron EOC.

KonrpoabHasi padora Ne 2 «Pasnvle mpeyzonbHuku

1.

Jlano: AO =BO, CO = DO,

CO=5cm, BO=3cm, BD=4cm.

Haiitu: nepumerp A CAO.

JIyu AD — Guccektpuca yrina A. Ha croponax yria A ormeuensl Touku B u C,
tak, yto ~ ADB = 2~ ADC. Jloka3ats, uto AB = AC.

B paBuo6enpennom tpeyronbarke ABC Touku K u M gBisitoTcst cepenuuaMu
6okoBbix ctopoH AB u BC cootBercTBenHo. BD — Menuana TpeyroiabHUKA.
Hoxka3zats, uto A BKD = A BMD.

(mom.) B paBHOOEApEeHHOM TpEyroJibHUKE ¢ mepuMmeTpoM 48 cM OoKoBas
CTOPOHA OTHOCUTCS K OCHOBAHHUIO KaK 5 : 2. HaliT CTOPOHBI TPEYTrOJIbHUKA.

Kontpoabnas padora Ne 3 «llapannenvuvie npamoie»

1 BapuanT
1. Hano: all s, ¢ - cekymas, £+ £2=102°. Haiitu: Bce 00pa3oBaBIIUECS YTJIbI.
2. Jlano: £1=2,2, £3=120°. Haiitu: /4.
3. Otpe3ok AD — Ouccektpuca tpeyroinbHuka ABC. Uepes Touky D nmpoBenena

npsimasi, napaiensHas ctopone AB u nepecekaromas ctopony AC B Touke F.
Haiitu yrael Tpeyronsauka ADF, eciin ZBAC =72°.

KonTpoabHasi pa6ota mo reomerpun Ne 4 «Cymma y2ioe mpeyzonbHuKay

1.

B A ABC AB>BC > AC. Haiitu # A, #B, ~C, ecnu U3BeCTHO, YTO OJJHH
U3 YIJIOB TpeyroJjibHUKa paBeH 120°, a npyrou 40°.



B tpeyronsauke ABC yron A pasen 50°, a yron B B 12 pa3 mensbie yriua C.
Haiitu yrost B u C.

B tpeyronbauke ABC yron C paBen 90°, a yron B pasen 35°, CD — BricoTa.
Haiitu yris! Tpeyronsanka ACD.

[TepumeTp paBHOOEIPEHHOTO TPEYTOJILHUKA paBeH 45 €M, a 0JIHA U3 €r0 CTOPOH
Oosbiie apyroi Ha 12 cM. HaliT cTOpOHBI TPEyTOJIbHUKA.

(domomnuut.) B tpeyronsnuke ABC yron A mensiie yrina B B Tpu paza, a
BHEILIHUI YTOJI [IPU BepIIMHEe A O0JbIIe BHEIIHETO YIUia Ipu BepiurHe B Ha 40°.
Haiitu BHyTpeHHHE yriibl TpeyrojasHuka ABC.

(domonnurt.) B tpeyronsauke ABC yron C pasen 90°, a yron B pasen 70°. Ha
karere AC otnoxen otpe3ok CD, pasubiii CB. Haiitu yriasl TpeyrojbHHKa
ABD.

KonTtpoJubHas padora NeS «IIpamoyzonvhsiii mpey2oibHUK»

1.

2.

B tpeyronsauke ABC: ZC=60°, £B=90°. Beicota BB; paBHa 2 cm. Haiitn
AB.

B ocrpoyronsnom Ttpeyronsuuke MNP Ouccexktpuca yrina M mepecekaer
Beicory NK B Touke O, npuuem OK = 9 cMm. Halitu paccrostaue ot Touku O
10 npsimoit MN.

OnuH w3 yrioB MOPsIMOYTrOJIBHOIO TPEYyrojibHUKAa paBeH 60°, a cymma
TUIIOTEHY3bl M MEHbIIETo Karera paBHa 42 cMm. Hailtu runorenysy
TPEYrOJIbHUKA.

B tpeyronbanke ABC  Z4=90°, /B =60°. Ha ctropone AC ormeuena Touka D
Tak, yto /DBC =30°, DA =4 cM. Halitu AC u paccrosaue ot touku D mo
croponsl BC.

8 kiacce

KonrpouabHast padora Nel YeTbIpexyroJibHUK M €ro 3J1eMeHTbI

1.On1Ha U3 CTOPOH MmapasuiesorpaMmmMa Ha 6 cM OOJIbIIIE IPYTOi, a ero MepuMeTp paBeH
48 cm. HaliguTe cTOpOHBI Mapajuiesiorpamma.

2.B npsmoyronsuuke ABCD nuaronanu mnepecekatorcs B Touke O, AB=9cwm,
AC=16cMm. Haitnute nepumetp tpeyrosibauka COD.

3.0qun u3 yrioB pomOa paBeH 72 rpaayca. Haligute yribl, KoTOpbhle 0O0Opa3yer

CTOpOHA poMOa C €ro JuaroHaasiMu.

4.Ha nuaronanu BD mapannenorpamma ABCD ormerunu touku E u F Tak, uro yron

BCE pasen yrny DAF (touka E nexut mexay toukamu B u F). Jlokaxure, 4Tto
CE=AF.
5.B nmapannenorpamme ABCD OGuccektpuca yria A nepecekaet ctopony BC B Touke

E. Otpesox BE Gomnbiie orpeska EC B 3 paza. Haligute nepumerp napaienorpamMmma,
eciu BC= 12¢cm.



6. [Ipsamas mpoxoaut uepe3 cepenauny auaroHanu AC mapamienorpamma ABCD u
nepecekaer cropoHsl BC u AD B Toukax M u K coorBercTBeHHO. [[okaxkute, 4TO

yeTeIpexyrodbHuK AMCK — napannenorpamm.

KonrpouasHas padora Ne2 Tpaneuus. LleHTpajbHbIe M BIMCAHHBbIE YIJIbI
1.Haiitu nepuMeTp TpeyroiabHUKA, €CJIU €ro CPeAHUE JUHUU PaBHbI 6 cM, 9 cm u 11

CM.

2.B okpyxHocTH ¢ nentpom B Touke O nposenensl nuamerpsl AD u BC, yron OCD
paseH 30°. Haliqute Benuuuny yria OAB.

3. CymMa ByX yriioB paBHOOEIpEeHHOW Tpameuuu paBHa 136°. Haligute Oonbiiuii
yroa Tpaneuuu. OTBET AaiiTe B rpaaycax.

KonrpouasHas padora Ne3 Ilogo0ue TpeyroibLHUKoOB

L.* Ha pocynse 162 AB|CD, Md=1icwm,
AC=4cu, BD = bed. Hataure WA,

3* Tpeyranstnkr ABC w A B, Cy nosofinu, npu-
YeM cToponad AB W BC colTReTeryT cTo-
ponst A8, ® 5,C). Hafiute HewseecTibie
CTOPOHEI  ITHX  TPEYTONBHKKDB,  €CIH
AR =Bom, BC=10cm, 48 =4cn, 40 =b6em.

3.° Ompewok AKX — Gncockrprca Tpeyromenmie ABC, AR =12cM,
BEK =8¢m, CK =18 cw. Hafinume AC.

Fue. 16

KonTposbnas padbora Ne4 Teopema ITudaropa.

1.BricoTa npSMOYTOJIBHOTO TPEYTOJIbHHUKA, TPOBEACHHAS K TUIIOTEHY3€, JACJIUT €€ Ha
OTpe3Ku JJIMHOM 9 cM 1 16 cM. HaliTn MeHbIIMI KaTeT TPEYroJIbHUKA.
2.B npsiMOyTOJIbHOM TPEYTOJbHUKE TUTIOTeHY3a paBHa 13 cM, a 0IMH U3 KaTeToB — 12

cM. Halitu nmepumMeTp TpeyroyibHUKA.



3.JInaronanu pom6a paBHbl 12 cM u 16 cm. Haittu ctoponsl pomba.
4.Bricota BM paBHoOenpennoro tpeyroibauka ABC (AB=AC) nenut cropony AC
Ha oTpe3ku AM=15 cm u CM=2 cMm. Haiitu ocHoBanue tpeyroinpbHuka ABC.
5.3 ToukH K pSIMOM MPOBEJICHBI JBE HAKJIOHHBIE, MPOCKINUN KOTOPBIX HAa MPSIMYIO
paBHbl 9 cM u 16 cm. Hailtu paccTossHME OT TOYKM JO IPSIMOM, €Clv OJIHAa W3
HAKJIOHHBIX Ha 5 cM OOJIbIIIE JPYTOM.
6.OKpYyXHOCTb, BIIMCAHHAS B NPSIMOYIOJBHYIO TPAICLHIO, ACIUT TOYKOW KacaHUs
0OJIBIIIYI0O OOKOBYIO CTOPOHY Ha OTpe3Ku JMHOM 4 ¢cM u 25 cMm. Halitu BbICOTY
Tparnenuu.

Konrpoabnasi padora NeS Pemienune npsiMmoyroJibHbIX TPEyroJibHUKOB

1.B tpeyronsuuke ABC yron C pasen 90°, AB = 13 cm, AC = 5 cm. Haiitu: 1)
sinB; 2) tg A.

2.Haittu runoteny3y npsimoyronbHoro AABC (yron C = 90°), eciiu BC = 6 cwm, cos B
_3

=t
3.Haiitu 3Hauenue BoipakeHus: sin®37°+ cos*37° sin?45°.

. : 5
4.Haiitu cos a, tga u Ctga, ecnu sin a = o

5.Bricota BD tpeyronsauka ABC nenut ero ctopony AC Ha otpe3ku AD u CD.
Haiitu orpesok CD, eciiu AB =2v/3 cm, BC =7 cm, yroi A = 60°.

6.B paBHo6oxkoii Tpanenuun ABCD croporst AB=CD =6 cm, BC=8 cm, AD =12
cM. Hailitn cuHycC, KOCUHYC, TAHT€HC U KOTAHI'€HC yIila A Tpaneuuw.

9 k1ace
Kontpoabnass padora Ne 1 nmo teme: «PemmeHue TpeyroibHMKOB)
1. JIBe cTOpOHBI TPEYroJibHUKA PaBHBI 6 M U 8 cM, a yroJi Mmexay Humu 60°. Haitogure
TPETHIO CTOPOHY TPEYTOJIbHUKA U €TO IJI0MIA/Ib.

2. B tpeyromsunke ABC msBectro, uto AB= 32 cm, 2C = 45° 24 = 120 °.
Haiinute ctopony BC TpeyrosbHuka.

3. Omnpenenute, OCTPOYIOJbHBIM, HPSIMOYIOJBHBIM HWJIM TYNOYTOJIBHBIM SIBIISIETCS
TPEYTOJBHUK CO CTOpoHaMu 7 ¢M, 10 cm u 13 cm.

4. OaHa cTOpOHa TPEyrojbHUKa Ha 8 CM OOJIbIIIE IPYrOM, a YroJl MeKly HUMU PaBEH
120° . Haiimure nepuMeTp TPEYroJIbHUKA, €CJIM €r0 TPEThs CTOPOHA paBHA 28 cM.

5. Haiinute pagnyc OKpy>KHOCTH, ONIMCAHHOW OKOJIO TPEYTOJIbHUKA CO CTOpoHamu 13
cM, 20 cm u 21 cm.



6. JIBe CTOpOHBI TpEyroJibHUKA paBHa 6 CM U 8 €M, a MeiaHa, IPOBeIEHHAS K TPEThbel

cTopone - V14 cm. HaliquTe HEU3BECTHYIO CTOPOHY TPEYroJbHUKA.

KonTtpoJsbhas padora Ne 2 o teme: «IIpaBujibHbIe MHOTOYT 0JIbHUKH
1. Haiinure yriasl IpaBUIBHOTO COPOKAYrOJIbHUKA.
2. Haiinure miiMHY OKpYXKHOCTH, BIMCAHHOU B IIPABWIBHBIN TPEYTOJIBHUK CO CTOPOHOM
12 cm.
3. B okpy>KHOCTb BMCaH KBaJpart co CTOpOHOU 8 cM. Haliiute cTOpOHy IPpaBUIILHOTO
HIECTUYTOJbHUKA, OITMCAHHOTO OKOJIO 3TOM OKPYHOCTH.
4. Paguyc OKpY>KHOCTH, ONMMCAaHHON OKOJIO MPaBUJIBHOTO MHOTOYTOJIbHUKA, paBeH 4
CM, a CTOpOHAa MHOrOyroibHHMKa — 4 /3 cM. Haiimure: 1) paamyc OKpYXHOCTH,
BIIMCAaHHOW B MHOTOYTOJIHUK; 2) KOJMYECTBO CTOPOH MHOTOYTOJIbHHKA.
5. CTOpoHa TpeyroibHHKa paBHa 6 V3 cM, a HpUIeKalmpe K HeH YIIbI paBHEI
40°u 80°.  HaiiguTe [OuHBI JyT, HA KOTOPBIE NENST OMUCAHHYIO OKPYKHOCTh
TPEYTOJIbHUKA €r0 BEPIINHBI.
6. YTl NpaBUIBHOTO TPEYTOJIBHUKA CO CTOPOHAMH 6 CM CpE3alM TaK, YTO MOJYyUHIIH
MIPaBUJIbHBIN HIECTUYTOJIbHUK. Haiigure CTOpPOHY o0Opa3oBaBIIETOCs
LIECTUYTOJIbHHKA.

KonrpouabHasi padora Ne 3 mo reme: «Bekropsp»
1. Janst Touku A(-3;1), B(1;-2) u C (-1;0) HaiiguTe:
1) KoOpIMHATHI BEKTOPOB AB u AC
2)MOIYyJIU BEKTOPOB AB n AC
3)KOOpAMHATHI BEKTOPOB MK =2 AB-34C
4) ckansipHOE IPOU3BEAECHUE BEKTOPOB AB u AC

5) KOCHHYC yIJIa MEXAY BEKTOpaMu AB u AC

2. Hauepture tpeyronsauk ABC. IlocTpoiite BekTop:

1)AB + BC 2)AC - AB 3)CA +CB

3. launl Bektopsl 1M (4;14) u 71 (-7;K). IIpu kakom 3nadenun K BexTopel M u 1. 1)
KOJUIMHEAPHBI; 2) NEepIeHIUKYISPHBI?

4. Ha ctoponax BC u CD napannenorpamma ABCD oTMeueHbI COOTBETCTBEHHO TOUKHU
M u P Tak, uro

BM:MC = 2:5, CP : PD = 3 :1. Beipa3ure BeKTOp MP yepes3 BEKTOPbI AB =G uAD
=b.
5. HaiiuTe KOCHHYC yIVa MEKIy BEKTOpamu @ = 4 -pub =M +2 B, ecnu T L B

u |m|=|p|=1.



KonTtpoJuabHas padora Ne 4 o teme: «I'eomMeTpuyeckue npeodpa3zoBaHmsD)
1. Haiigute KoOpAMHATBI TOYEK, CHUMMETpPHUYHBIX ToukaM M (-6;8) u K (0;-2)
OTHOCHUTENBHO: 1)ocu abcuucc; 2)ocu opIMHAT;3 )Havasia KOOpAUHAT.
2. Haueptute tpeyronsauk ABC. [Toctpoiite 00pa3 Tpeyronbparka ABC:

1) nmpu napasnienbHOM MEPeHOCE Ha BEKTOP AB;
2) npu CUMMETPUHU OTHOCUTENBHO TOYKH B;
3) pu CUMMETPHH OTHOCUTENBHO npsimoit AC.
3. Touka 4, (x;-4) sBasiercs oOpazoM Touku A(2;y) ipu romoteTru ¢ rieatpom H (1;-
2) u koappunmentom K=-3. Haliqure x ny.
4. Ilpsimas, napannensHas cropoHe AC tpeyronsarka ABC, nepecekaer ero CTopoHy
AB B Touke M, a cropony BC B Touke K. Halinute mmomans tpanenuu AMKC, ecnu
BM=4 cM, AM=8 cm, a omaas Tpeyroiasauka MBK pasna 5 cv?.
5. U3 Touek A u B, nexammx B OJHOW MOJIYIDIOCKOCTH OTHOCHUTEIIBHO MPSMOM a,
ONYILIEHBI NEPHNEHIUKYISAPEl A4, u BB, Ha 3Ty npsamyro. M3BecTHO, uT0 A4 =4 CM,
BB, =2 cMm, , A;B;= 3 cMm. Kakoe HanMeHbIIee 3HAUEHHE MOKET NMPUHUMATh CyMMa
AX +XB, X —touka, mpuHaIeKaIas npsMoun a?

HNTorosasi KoHTpoJsibHAsA padoTa. O000IeHNE M CUCTEeMATH3AUS 3HAHUH

y4Yamuxcst

1. JIBe CTOPOHBI IapaLIeIorpaMMa PaBHBI 3 ¢M 1 2v/2 ¢M, a yros Mexxay HuMu - 135°,
Haiinure:

1) GonbIIyr0 AMAroHalb MapaIeIorpaMMa;

2) miomaap napasiesiorpamma.

2. B Tpeyronbauke ABC uzBectHo, uto BC =3, AC =V2 cm, 2B = 45°. Haiinure
yroi A.

3. Okouno npaBuibHOrO Tpeyroiparka ABC co ctopoHoil 12 cM onrcaHa OKpYKHOCTb
¢ neatpom O. 1) Haitaure miomans cexropa, coaepxamiero ayry AC. 2)Kakoii
OTpe30K siBisieTcsi oopa3zom croponsl BC mpu moBopoTe Bokpyr mneHtpa O mpoTus
4acOBOM CTpenKU Ha yroa 120°7?

4. Jlokaxkute, 4To YeThIpéXyronbHuk ABCD ¢ BepumHamu B Toukax A (-1;-1), B(-3;1),
C(1;5) u D (3;3) sBisieTcst IPSMOYTOJILHHKOM.

5. Haiiure ypaBHEHHE OKPYKHOCTH, SBISIOIICHCS 00pa3oM OKpY:KHOCTH (x + )2 +
(y — 5)? = 49 npu napannensHOM repeHoce Ha BekTop d (-2;6).

=

6. HalinuTe KOCMHYC yria MeXIy BEKTOpaMu d U b, eCM BEKTOPEI

M=d+2b u 7 =6d- b neprnenaukysspusl , | @] =1,|b[ =2.



