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INOACHUTEJIBHASA 3AIINCKA

l'eomeTpusi Kak OJWMH W3 OCHOBHBIX PAa3/IE€JIOB IIKOJbHOW MaTEeMaTHKH,
UMEIOIINN CBOEH 1EIbI0 00ECTIeUnTh M3yYeHUE CBOMCTB M Pa3MepoB (GUTyp, HX
OTHOUICHUH ¥ B3aUMHOE  pACIOJIOKEHUE, ONUpAaeTCsi Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh M3ydeHUsI TeOMETPUU Ha YpPOBHE OCHOBHOIO
oOmero 00pa3oBaHMs 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMIICS YUYUTCS MPOBOJIUTH
JIOKa3aTEIbHBIE PACCYKIEHUSI, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUS, TOKA3bIBATh
UCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCcyXIeHus «OT TMPOTUBHOrO», OTJIMYAaTh CBOWCTBA OT  IPHU3HAKOB,
dbopMyIHpoOBaTH OOpPATHBIE YTBEPKIACHUS.

Btopoii 1enpi0 M3yyeHUs TEOMETPUU SIBISIETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA NpPHU PEUICHUHU KaK MaTEeMaTUYECKUX, TaK W MPAKTUYECKUX 3aaad,
BCTpPEYAIOMIMXCS B peaidbHOM >ku3HM. OOydaroumuiicss AOHKeH HayYUThCs
OTPEICNIUTh TeOMETPUUYECKYI0 (GUTypy, ONMHCaTh CIOBAaMU JAHHBIA YEpTEX WU
PUCYHOK, HAWTH IUIOMIAh 3€MEJIbHOTO yYacTKa, paCCUUTATh HEOOXOUMYIO JTUHY
OTITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxka Il aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHMTENIbHAS JUHUA B U3YUYEHUU T€OMETPUHU.
[Ipu pemreHun 3ajaud MPaKTUYECKOTO XapakTepa OO0ydYaroIIMICs YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJIEIU  pEeabHbIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYUCJICHUS U OLICHUBATH aJICKBATHOCTDH MOJYYEHHOTO PE3YIbTaTa.

Kpaiine BaxHO TOMYEPKUBATH CBS3U TEOMETPUM C JPYTUMHU YICOHBIMU
peIMeTaMHu, MOTUBUPOBAThH MCIOJB30BaTh OMpPEACIICHUS TEOMETPUUYECKUX (DUTYDP
U TIOHSATHUM, JIEMOHCTPUPOBATH MPUMEHEHHUE TMOJYYCHHBIX YMEHHH B (pusuke u
TEXHUKE. OTU CBS3M Hawbojee SApPKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue COOTHOLIEHUA», «Meton koopauHat» u «Teopema
[Tudaropar.

VYyebuniii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUME OCHOBHBIE pa3Jeibl
comepxkanusi: «l'eomerpuueckue Qurypsl M HUX CcBoilcTBa», «l3mepenue
FEOMETPUYECKUX  BEIUYUHY», «JleKapTOBbl KOOpPJAMHATHI HA  IUIOCKOCTHY,
«Bektopsy, «/[Bmwkenus maockocTiy, «IIpeodpazoBanus mogo0us».

Ha uzyuenue yuebnoro xkypca «['eomerpus» orBoautcs 204 gaca: B 7 kiacce
— 68 vacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henelnw), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICINIO).



COJEPXAHME OBYUYEHUA
7 KIIACC

HauvanbHble nonsaTus reoMerpun. Touka, psiMasi, OTPE30K, Jyd. Yroa. Buasl
yriioB. BeprukambHbele © cMexHbIE yIUIBl. buccexkrpuca yrma. Jlomanas,
MHOI'OYyroJIbHUK. [[apannenbHOCTh M IEPIIEHIUKYIIAPHOCTD NPSMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOECHMUSI C NOMOIUBI0 LUPKYJIS W JUHEHWKH. TpEyrojbHUK.
Bricorta, Mmennana, buccekTpuca, UX CBOWCTBA.

PaBHOOenpeHHBIE ¥  PAaBHOCTOPOHHHMM  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa W TNpHU3HAKK PABHOOEAPEHHOro TpeyroibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKHU NapaJUIeNbHBIX NPsAMBIX. CymMMa yIiioB TPEYTOJIbHHKA.
Bremnue yrisl TpeyroiabHuUKa.

IIpsmMoyronbHblli  TpeyroiapHuUK. CBOWCTBO MeAWaHbl NPSIMOYIOJIBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  runoreHys3e.  lIpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOnbHBIN TpEYronbHUK € yriioMm B 30°.

HepaBencTtsa B reoMerpuu: HEPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllieM yriie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

I'eomeTpuueckoe MecTo TOYEK. buccekTpuca yriaa © - CEpeAUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKAE MECTA TOUYEK.

OKpy’>KHOCTb W Kpyr, XOpJa M JHaMeTp, HUX CBOMCTBAa. B3anmnoe
pacIoJIOKEHUE OKPYKHOCTH M mpsAMon. KacarenbHas M cexylnas K OKPY»KHOCTH.
OKpy’XKHOCTb, BIHMCaHHAas B Yrojl. BrnucaHHas W ONHWCAaHHAs OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapannenorpamM, ero npu3Haku U CBOMCTBA. YacTHbIE
ClIy4au TapajijIeIorpaMMOB (MIPSIMOYTOJIBHUK, pOMO, KBajpaT), WX TPU3HAKHA U
cBoiictBa. Tpamenmsi, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M TNPU3HAKU.
[IpsimoyrosbHas Tpanenus.

Meron yaBoenuss meauansbl. LlenTtpanbsHas cummetrpus. Teopema Daneca u
TEOpeEMa O MPOMOPUHUOHAIBHBIX OTPE3KAX.

CpenHue JTUHUM TPEYroJibHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHHKA.

[TogoOue TtpeyroapHukoB, kKodhdumumeHnt mnomaodus. I[lpusnaku mnomoOus
TpeyroJibHUKOB. [IpuMeHeHue moqo0us npu peieHuy NpakTUYeCKUX 3aj1ay.



CaoiictBa momaneid reoMerpudeckux ¢uryp. DopMmynbl i TUIOMIATU
TpPEeyroJibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIaIen
n0100HBIX QUTYP.

Brruucnenue miomaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHUn
IIPAKTUYECKUX 3a/1a4.

CuHycC, KOCHHYC, TaHI'€HC OCTPOrO yIJIa IPSMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO. TpuroHomerpuyeckue (GyHKIUU
yrioB B 30, 45 u 60°.

BrnucanHble M UEHTpajbHBIE YIUIBI, YIOJl MEXKAY KacaTelIbHOW M XOpIOM.
Yriel  MexIy ~ XopJaMuM M CEeKylUMMU. BrnucaHHble U ONKMCaHHbIE
YETBIPEXYTOJbHUKNA. B3auMHOE pacmosiokeHne AByX OKpyxkHocten. Kacanwme

OKpy>kHOCTeH. OOIIHe KacaTelIbHbIE K ABYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yriaoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIBI IPUBEACHUS.

Pemenne tpeyronbHuKOB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYecKMX 3aJad C HCIOJb30BAHUEM TEOPEMBbl KOCHHYCOB U
TEOPEMbI CUHYCOB.

[Ipeo6pazoBanme mompoous. [1ogodre COOTBETCTBEHHBIX JIIEMEHTOB.

TeopemMa O NpPOM3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOpPEMa O KBaJIpaTe KacaTeabHOM.

Bektop, anuHa  (MOAynb)  BEKTOpA,  COHANPABIEHHBIE  BEKTOPBI,
IPOTUBOIIOJIOKHO  HAIlpaBJIEHHbIE  BEKTOPBL, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpAllMM HAJ BEKTOpamu. Pa3nokeHne BEKTOpa IO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BexTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y pPaBHEHUs NPSIMON U OKPYKHOCTH
B KOOpJMHATAX, [IEPECEUEHNE OKPYKHOCTEH M NpsIMbIX. MeTo1 KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBunpHBIE MHOTOYroJIbHMKM. JlnmmHa OKpyKHOCTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIUMCIEHUE IJUH Ayr OKpykHOocTed. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBM>KeHHs TUIOCKOCTH M BHYTPEHHUE CHUMMeETpuH ¢Guryp (daeMeHTapHbIe
npeacrasienus). [lapannensubiii nepeHoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHMSI MpOrpaMMbl Yy4yeOHOro Kypca
«"eomeTpus» XapaKTEPHU3YHOTCH:

1) maTpuoTHyeckoe BOCIMTAHHE:

NPOSIBJIECHHEM MHTEpeca K TMPOHUIOMY M HACTOSUIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHMSIM  POCCHUMCKHMX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUH B IPYIUX HayKax U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PEAM3aLUU €TI0
npaB, MpPEICTaBICHHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATUUECKHUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMEHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IESTEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HaINpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpOoQecCHOHaIbHON
NEATENBbHOCTH M PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXIEeHUH, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpHEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl dYeloBeYeCKOn
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTH U1 Pa3BUTHUS LMBUIIU3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKH U MAaTEMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUINMMH HABBIKAMHU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnmueckoe BocnuTanme, (GpopmMupoBaHHE KYJIbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3710pOBbS, BEJICHHUS  30pOBOTO  o0Opa3a JKM3HM  (3I0pOBOE  MHTAHME,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, peryisapHas Qusnyueckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBblKa pedIEKCUHU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpHUEHTAaIlMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHMUM IS pEeIIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIeH Cpeapl, IIaHUPOBAHUS TIOCTYIKOB U
OLIEHKM MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH UX pelieHus;

8) ajpanranusa K M3MEHAKINUMCH YCJOBHAM COLMAJBHON U NPUPOIHOH
cpeabl:

FOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NE€SATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIIE
bopMyIMpOBaTh UJEH, MIOHITHUS, TUIIOTE3bl 00 OOBEKTaX U SIBJICHUSAX, B TOM UYHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYI0  CHUTYyallMlO, BOCIPHUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEeMbIe pelieHus U JeHCTBUsS, (OPMYJIUpPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jjoruyeckue aeiicTBUA:

e BBIBILITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXAYy NOHATUAMH, (HOPMYIHPOBATH
ONpENENCHUs]  NOHATHM, YCTAHABIMBATH  CYLICCTBEHHBIM  NpPHU3HAK
KJaccu(uKanuu, OCHOBaHUS Mg OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3;

e BOCHpUHUMATh, (OPMYIHpPOBaTH M  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpJAUTENbHbIE U OTpULATENIbHbIE, €IWHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBJISITH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (aKkTaX, JAaHHBIX, HAONIOACHHUSAX U YTBEPXKICHHSIX,
npeaiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEHW W MPOTHBOPEUUH;
JIeNaTh BBIBOJBI C HWCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;

pa3dupaTh J10Ka3aTeIhCTBA MAaTEMAaTHYECKUX YTBEP)KICHUHU (MIpsIMBbIE W OT
IPOTUBHOI0), TPOBOJUTH CAaMOCTOSATEIHLHO HECIOXHBIC JOKA3aTeIbCTBA
MaTeMaTU4ecKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS,
BBIOMpATh CIIOCOO pemieHus y4eOHOM 3amadu (CpaBHHUBATh HECKOJIBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HauOONee TMOAXOMANMH C Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble HCCJIea0BaTCIbCKUE I[eﬁCTBHﬂI

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUSA,
(GOopMyIMpOBaTh BOIPOCH, (UKCHPYIOUIUE MPOTUBOPEUHE, IPOOIeMYy,
CaMOCTOSATENIbHO YCTaHABJIMBaTh HMCKOMOE M JaHHOE, (HOPMHPOBATH
TUTIOTE3Y, apTYMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHCE,

MPOBOJIUTH TI0O CaMOCTOATEILHO COCTaBICHHOMY IUIAHY HECJIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJIECHUIO OCOOEHHOCTEM
MaTEeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEKTy COOOM;
CaMOCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHUS M BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAOJIOCHMS, HWCCIICAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
ITOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIIECHHIA,

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpOIECCa, a TakKKe BBIJIBUTaTh
MIPEIOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTHh HWH(GOpPMAllMU, JaHHBIX,
HEOOXOIMMBIX JUJISl pELICHUs 3a/1a4U;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATHU3UPOBATH U HHTEPIPETUPOBATH
uH(GOPMAIIUIO Pa3IMYHbIX BUAOB U (POPM IpeICTaBIICHNUS;

BBIOMpATh (OpMY MpEACTaBICHUS HHPOPMALMH U HIUIIOCTPUPOBATH
pemraemMbie 3amaydl  CXeMaMH, [IuarpaMMmamMu, WHOW Trpadukod ©u UX
KOMOMHAIIMSIMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALUU IO KPUTEPHUSM, MPEATIOKEHHBIM
y4uTeNIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

BOCIIPUHUMATh U (hOPMYIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOILEeHHUS], SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3a/layu, KOMMEHTUPOBATh MOJYyUYEHHbIN pe3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYLIECTBY OOCYX/1a€MON TEMBI,
poOJIeMBI, periaeMoi 3ajaun, BbICKa3bIBaTh WUJIEU, HALIEJIECHHBIE HA IOUCK
pELIeHUs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHAMH JIPYTHUX
YYaCTHUKOB JAMajora, OOHapy>KMBaTh pa3jMuue U CXOJCTBO IMO3MLHN, B
KOppPEKTHOU popme hopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
MPEACTABIISTh pe3ynbTarbl  pEeLIeHUs 3a]1a4H, IKCIIEPUMEHTA,
HCCIIEIOBaHMsI, IPOEKTa, CAMOCTOSITENIbHO BbIOUpATh (hOpMAT BBICTYIICHUS
¢ y4€TOM 3aj1ay Mpe3eHTal1 U 0COOEHHOCTEN ayUTOPHH;

IOHMMAaTh U UCIOJb30BaTh NMPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON
pabOThI NpU PEIIEHUH YYEOHBIX MaTEMAaTUUECKUX 3a/1aY;

MIPUHUMATh LEJIb COBMECTHOHN AESITENbHOCTH, IUIAHUPOBATH OPTraHHU3ALUIO
COBMECTHON paloOThI, pacmpenensiTh BUIbl paboOT, JOroBapuBaThCA,
o0cCyXJaTh IpPOLECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPYNIOBBIX (opmax paboTsl (0OCyXaeHus, 0oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBbI U IPYTHUE), BBIIOJIHATH CBOIO YaCTh PabOTHI
U KOOPIMHHPOBAaTh CBOM JEHWCTBHS C JPYITMMU WICHAMH KOMAaHJBI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSIM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe HeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pELIeHMs 3afaud (WIH ero
4acTh), BBIOMpATh CIIOCOO peUIeHHs] ¢ Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BApUAHTHI pEUIEHUI C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJ'IL, AMOIHUOHAJIbHbIN UHTEJJIEKT:

BJIAIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
peleHns MaTeEMaTUIECKOM 3a1a4u;

MPEBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJCHHBIX OMIUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTH MOCTABIECHHON LEIU U
YCJIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEAOCTHXKCHUS IIEJIH,
HaxXOJUTh OIMKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K kxoHiy oOydenuss B 7 kJacce OOyYaroOIIMIICS TOJYYHUT CIECAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Pacno3naBaTh M3ydeHHBIE Te€OMETPUYCCKHE (QHUTYPBI, ONPEHCIATh HX
B3aMMHOE PAacCIlOJIOKCHHE, HM300pakaTh TreoMeTpuueckue (UTyphl, BBITIOIHATH
YEpTEXKU MO YCIOBHUIO 3adadyu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3a1aun Ha BEIYMCIEHHUE JJIMH OTPE3KOB U BEJIUYWH YTJIOB.

Jlenate TpyOyIO OIICHKY JIMHEHHBIX W YTJOBBIX BEJIMYHMH IPEIMETOB B
peanbHOM JKM3HHM, pa3MepoOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pa3Mmepbl ITHX
00BEKTOB T10 TOPSIAKY BETUYUHBI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCd mNpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BATh
IIPU3HAKU U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUN 3aa4.

[IpoBOAUTE JTOTMYECKUE PACCYXKICHUS C MCIIOJIb30BAHUEM T€OMETPUUYECKUX
TEOPEM.

[Tonmp30BaThCsd NpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHAHBbI, MPOBECAEHHOM K  THUIOTEHY3€  NPSAMOYTOJIBHOIO
TPEYTOJbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensaTh napajieabHOCTh MPSMBIX C TTOMOIIBIO YIJIOB, KOTOpPHIE 00pa3yeT
¢ HUMHM cekymas. OnpenensarTh napajuieIbHOCTh MPSAMBIX ¢ MTOMOIIBI) PaBEHCTBA
PACCTOSHAM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOMU.

Pemrars 3amaun Ha KileTdaroi Oymare.

[IpoBOaUTH BBHIYMCICHUS W HAXOJUTh YHCIOBbIE M OYyKBEHHBIC 3HAUYCHHS
VIJIOB B TE€OMETPUYECKHMX 3aJayax C HCIOJIb30BAHHMEM CYMMBI  YTJIOB
TPEYTrOJLHUKOB M MHOI'OYT'OJIbHUKOB, CBONCTB YIJIOB, OOpa30BaHHBIX MpH
MIEPECEUCHUH [JBYX IapaJUICIbHBIX IMPSAMBIX CeKyuled. Pemare mnpakTtuueckue
3aJ1a4l Ha HAaXOXJCHUE YTJIOB.

Bnagete MOHSATHEM TEOMETPUUECKOTO MECTa TOYEK. YMETh OIpEIeaTh
OMCCEKTPUCY yIJia U CEPEIMHHBIN MEPICHANKYISP K OTPE3KYy KaKk T€OMETPUUECKUE
MeCTa TOYCK.

@opmMynUpPOBaTh ONPEAECIEHUS] OKPYKHOCTH M KPyra, XOpAbl U JIHAMETpa
OKPY>KHOCTH, IMOJIb30BAThCA UX CBOMCTBAMH. Y METh IPUMEHSATH 3TH CBOMCTBA MPHU
pellieHuu 3a1a4.

Bnagete moHsiTHEM ONMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBarhes akTamMu O TOM, UYTO OUCCEKTPHUCHI YTIJIOB
TPEYrOJbHUKA TMEPECEKAOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEIMHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers noHsTHEM KacaTeIbHOW K OKPY>KHOCTHU, MOJIb30BaTHCSI TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.



[Tonp30BaThCA MPOCTEUIIMMU F€OMETPUUECKMMU HEPABEHCTBAMH, ITOHUMATH
UX IIPAKTUYECKUU CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TTOCTPOEHUS C MOMOLIBIO TUPKYJIS U
JIMHENKH.

K xonimy oOydenuss B 8 KkJjacce 0Oy4aroumuics TMOMYYUT CIEAYIOIINE
NPEAMETHBIE PE3YIbTATHI:

Pacnio3naBaTh OCHOBHBIE BHJZIBI YETHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
MI0JI30BAThCS UX CBOMCTBAMU IPH PELIEHUU T€OMETPUUECKUX 3aau.

[IpuMeHsTh CBOWCTBA TOUKM NEPECEYEHUsT MEIHUAH TPEYrojibHHKa (LEHTpa
Macc) B PEIICHUH 3a/1ay.

Bnaners nonsATHEM CpeaHEN JIMHUM TPEYTOJbHHUKA U TpPanelUuH, TPUMEHATh
UX CBOWCTBA NpPU PELICHUM TeoMeTpuyeckux 3azad. llomb3oBarbecst TeopeMoi
dasieca ¥ TEOPEMOU O TPOMOPLMOHATIBHBIX OTPE3KAX, IPUMEHATh UX IS PELICHUS
MPaKTUYECKUX 3a/1a4.

[IpuMeHsaTh npU3HAKKU MO00US TPEYTOJbHUKOB B PEICHUU F€OMETPUUECKHUX
3azay.

[Tonb3oBaTbea Teopemoit Iludaropa it pemieHuss TEOMETPUUYECKHX U
npakTuueckux 3agad. CTpoUTh MaTEMaTUYECKyl0 MOJENIb B MPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATENIbHO JeNaTh YEPTEXK U HAXOUTh COOTBETCTBYIOLIUE JTUHBI.

Brnaners noHATHSAMM CHHycCa, KOCMHYCa W TaHI€HCa OCTPOro yria
IPsIMOYTOJIBHOTO TpeyrojbHuKa. [10/1b30BaThCS 3TUMHM MOHATUSAMU JJIsl pELICHUS
IPAKTUYECKUX 3a/]a4.

Brruucnars (pa3nauuHbIMUA crioco0amu) IUIOMIaAb TPEYTOJbHUKA U TUIONIAAN
MHOTOYTOJIHBIX ~ (Guryp (MOdb3ysiCh, TJ€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[TpuMeHsTh MOTydYeHHBIE YMEHHS B MPAKTUYCCKUX 3a7a4ax.

Brnagers NOHATHUSMH BIHMCAHHOIO W LEHTPAIbHOTO YIJIA, HCIIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXAy XOpAaMH (CEKyLIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnaners MOHATHEM ONHMCAHHOTO YETBIPEXYTOJbHUKA, MPUMEHSATH CBOWCTBA
OMKMCAHHOTO YEThIPEXYTONbHUKA MIPU PELICHUH 3a]1ay.

[IpuMeHATh MONyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTUYECKUeE
MOJENH ISl 3a/1a4 pEeAIbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TpUMEHEHUEM TMOAO0OMS U TPUTOHOMETPHUH (TMOJB3YACh, A€ HEO0OXOIUMO,
KQJIBKYJISITOPOM).

K xoHuy oOydenuss B 9 kJjacce oOydYarollUiCs TOJYUYUT CIICIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMM OCTPHIX YTIJIOB, HAXOIUTh C UX
MOMOIIIBIO PA3JIMYHbIE BJEMEHTHI MPSMOYIOJBHOTO TPEYroJIbHUKA («pElIeHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNIbKYJIATOPA) AJITUHBI
U YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaTbea GpopMynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXAECCTBOM U1 HAxXO0KICHUS COOTHOLIEHUH MEXIYy TPUIOHOMETPUYECKUMHU
BEJINYNHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB U1l HAXOXKICHUS Pa3IMUHbIX
AJIEMEHTOB TPEYTrOJbHUKA («PEIIeHHE TPEyTroAbHUKOB»), MNPUMEHSTh HUX MpHU
pELICHUU TeOMETPUUECKUX 3a1ay.

Brnagers moHsTHsAMH  mpeoOpa3oBaHUS  MOJOOUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX Guryp. [lonb3zoBaThest CBOWCTBaMHU 0100MsI TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAaXOIUTh YIJIbBl Y MNOAOOHBIX (uryp.
[IpumeHsaATh cBoicTBAa MOAOOMS B NPAKTUYECKUX 3ajadax. YMETb HPHUBOJIUTH
IpUMEpPHI TOTOOHBIX (GUTYP B OKPYKAIOIIEM MUDE.

ITonp30BaThCA TEOpEMaMU O IPOU3BEIECHUN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30oBaThbcsd BEKTOpaMH, MOHMMATh MX TEOMETPUUECKUN U (U3ndecKui
CMBICII, MPUMEHATh HMX B PEIICHUH TE€OMETPUUYECKHX M (PU3HYECKUX 3adad.
[IprMeHATh CKaNsIpHOE NMPOU3BEACHUE BEKTOPOB ISl HAXOKICHHUS UIMH U YIJIOB.

[lonp30BaTbCd METONOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATH €ro B
pELIEHUH Te€OMETPUYECKUX U IPAKTUYECKUX 3aa4.

Bnagers NMOHATHUAMU NPAaBUIBHOIO MHOIOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JyTH OKPY>KHOCTH W PaJMaHHOM MEpBI YIjia, YMETh BBIYMCIATH IUIOIIAb
Kpyra ¥ ero yacreu. [IpuMeHsTh 1ony4JeHHbIe YMEHHS B IPAKTUYECKUX 3a/1a49aX.

Haxomuts ocu (Wi LEHTPBI) CUMMETPUH (UTYp, NPUMEHSTH JBUKECHUS
IJIOCKOCTH B IPOCTENIIUX CIy4dasx.

[IpumeHATh MONy4YEeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MAaTeMaTHUYECKUE
MOZENH JUISl 34149 PEAIBHOW KM3HH U NPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C NPUMEHEHUEM MOAO00US M TPUTOHOMETPUUECKUX (GYHKUIUH (MONb3YsCh, T
HEO0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHYECKOE IVIAHUPOBAHUE 7 KJIACC

Ne Tema pa3pgesia KoanuectBo
pazaeJia 4acoB
1 HavanbHble TECOMETPUYECKUE CBEICHUS 12
2 TpeyroabHUKH 17
3 [TapannennHBIe OPSIMBIE 16
4 CooTHOILIEHUS] MEXYy CTOPOHAMH M YTJaMH TPEYTroJibHUKa 20
5 [ToBTOpeHME 3
Ne Tema ypoka Koa-Bo
ypOKa 4acoB
HavajbHble reomerpuyeckue ceenenus (1249) 12
1 Touka, TUHHUSL, OTPE30K, IpsIMast 1
2 JIyd , momaHas, IJI0CKOCTh, YTOJI, MHOTOYTOJbHUKH, KPYT. 1
3 CpaBHEHHE OTPE3KOB M YIIIOB. Yucna u OnuHbl 0mpe3Kos.
buccekTpuca yriia u ee cBOMCTBa 1
4 N3mepenne otpeskos. [lonstue Benuuunsl. Jnuna. 3mMepenue
JUTMHBL. EMUHUIEI 13MepeHust JUTHHBI. 1
5 N3mepenue yrnos, Buabl yrios. [Ipsamoii yron. Bennunna yria.
I'panycnas mepa yriia. UHCTpYMEHTHI 1J1sI UBMEPEHUH U ITOCTPOEHUN;
M3MEpEHHUE U BHIYMCIICHUE YIIIOB, UTHH (PaccTOSHUM), TUIOHIaIeH. |
6 CMexHbIE U BEPTUKAIBHBIE YTJIbI 1
7 PemreHue 3a1a4 Ha CMEXHBIE U BEPTUKAJIbHBIE YTJIbI 1
8 [lepneHAMKYIISIPHBIC IPSIMBbIES 1
9 Penienue 3aa4 Ha NEPICHAUKYJISIPHBIE TIPSIMbIE 1
10 Pemenne 3a1a4 Ha M3MEPEHHUE OTPE3KOB U YTIIOB 1
11 KonTponbrast padota Ne 1 «HavanpHbIe TeOMETPHUSCKHUE CBEICHISD) 1
12 AHaM3 KOHTPOJIBHOM paboThl Ne 1 1
Tpeyroabnuku (174) 17
13 I'eomerpuueckas ¢urypa. DopMupoBaHue MpeICTABICHUINA O
MeTanpeIMETHOM MOHITUU «purypa». TpeyronpHuku. CBoHCTBa
PaBHBIX TPEYTOJIbHUKOB. 1
14 [Ipu3Haku paBeHCTBA TPEYTOJbHUKOB: MEPBHIN 1
15 Penienue 3a7a4 Ha EpBbIA NPU3HAK PABEHCTBA TPEYTOJILHUKA. 1
16 [Tepnienaukymsip k npsimoit. Haknonnasi, npoexkuus. Cepe1MHHBII
NEePIEeHIUKYIISp K oTpe3Ky. Ceolicmea u npusHaxu
NepneHOUKYIAPHOCMU. |
17 BricoTa, MeiriaHa, OMCCEeKTpHCa. 1
18 Pemenne 3a1a4 Ha MeMaHbl, OUCCEKTPUCHI U BBICOTHI TPEYTOIHbHHUKA 1
19 PaBHOOEIpeHHBIN TPEYTOIBHUK, €0 CBOMCTBA U MPU3HAKH.
PaBHOCTOpPOHHHUI TPEYTOJILHUK 1
20 [Ipu3Haku paBeHCTBA TPEYTOJILHUKOB: BTOPOM 1
21 Pemenue 3a7a4 Ha BTOPOM MpH3HAK PaBEHCTBA TPEYTOJIbHUKA 1
22 [Ipu3HaKku paBEeHCTBA TPEYTOJIbHUKOB: TPETHI 1
23 Pemenue 3a1a4 Ha TpEeTHl MPU3HAK PABEHCTBA TPEYTOJIbHUKA 1
24 OKpY’>KHOCTb, KPYT, UX DJIEMEHTHI U CBOWCTBA. IHCTpyMEHTHI AJ1s

IMOCTPOCHUM . IUPKYIIb, IMHEHKA, YTOILHUK. I eoMeTprUuecKue 1




MMOCTPOCHUS JUISl WILTIOCTPALIMKA CBOWCTB Fr€OMETPHYCCKUX Uy

25 Ilpocmetiwue nocmpoenus yupkynem u JUHeuKou. nocmpoenue

buccekmpucyol yena, nepneHOUKyIapa K npsamou, yaid, pagHoco

OaHHOMY,

enenue ompesxa 6 dannom omuouwieruu. I1ocTpoeHne MpaBUITBHBIX

MHOTOYTOJILHUKOB

1

26 Pemmenne 3a1a4 Ha MpU3HAKU PaBEHCTBA TPEYTrOJIbLHUKA 1
27 Pemenue 3anau Ha tpeyronbHuku. Tpucekuus yria. KBagpartypa

Kpyra. Y aBoeHue KyOa. 30J10T0e CeUCHUE 1
28 KonTponbaas padota Ne 2 « TpeyroibHUKI 1
29 AHaJIM3 KOHTPOJIBHOM paboThl Ne 2 1

IMapaJjseabHbie npsmMble (164) 16

30 CBoiicTBa mapajUieNbHBIX MPSAMBIX. AKcuoma napaniierbHocmu

Eesxnuoa. Teopema @aneca. 1
31 [MpusHaku mnapamnensHbIX OpsAMBIX. «Hauanray Eexnuoa. JI Diinep,

H.U.Jlobauesckuii. Ucmopus nsamozo nocmynama. 1
32 [IpuMeHeHne MPU3HAKOB NAPAILICIBHOCTH JIBYX HPSIMBIX IPU

pellIeHNH 3a1a4 1
33 Pemrenue 3a1a4 Ha MpU3HAKY MAPAJIEILHOCTH JIBYX MIPSIMBIX 1
34 [TpuMeHeHHe MPU3HAKOB MaPAILICIBHOCTH JIBYX HPSIMBIX 1
35 [IpakTnueckre cHnocoObl MOCTPOEHUS MApaJUIENbHBIX  HPSIMBIX

Teomempuss u uckyccmeo. [eomempuueckue 3aKOHOMePHOCMU

OKPYHCAOULe20 Mupa. 1
36 OO0 akcuomax reoMeTpun. Bo3HUKHOGeHUEe MamMeMamuKy Kak HayKu,

omansl ee pazsumus. OCHOBHbLE pa30enbl MAMEMAMUKU. 1
37 AKcroMa napajieNIbHBIX MPSMBIX Boioarowuecs mamemamuKky u ux

8KIA0 8 pazsumue HayKu. 1
38 [IpuMeHeHHne aKCMOMBI MapaJuUIEIbHBIX MPSIMBIX MIPU PEIICHUH 33/1a4 1
39 Teopemsl 00 yriax, 00pa3oBaHHBIX IBYMs MapauieIbHBIMU

MPSIMBIMU M CEKYIIEH 1
40 Pemenne 3a1a4 Ha mapajieabHBIC IPSIMBIC 1
41 Pemrenue 3a1a9 Ha T0Ka3aTeIbCTBO MAPAIICITBHOCTH MTPSMBIX 1
42 Pelrenue 3a1a4 Ha aKCUOMBI NapaJIENIbHBIX NPSIMbBIX 1
43 Pemienue 3a1a4 Ha NPU3HAKK MAPAJIIETBHBIX IPSIMBIX 1
44 KontposbHas padota Ne 3 «[lapajuienbHbIe IPSIMbIC) 1
45 AHajn3 KOHTPOJIBHOM paboThl Ne 3 1

CooTHOIIEHHUsI MEKY CTOPOHAMH M YIJIAMH TPEYroJbHUKA 20

46 Cymma yrii0B TpeyroJjibHUKa. BHEIIHKWE YTkl TPEYTroJIbHUKA. 1
47 OcCTpOoyToabHBIH, MPAMOYTOIBHBIN M TYNOYTOJIBHBIA TPEYTOJIbHUKU 1
48 CooTHOIIIEHUS MEKTY CTOPOHAMM M YIJIAMH TPEYTOJIbHUKA 1
49 Pemienue 3aga4 Ha COOTHOILIEHHS] MEXK/Ty CTOPOHAMH U yTJIaMHU

TPEYroJbHUKA 1
50 HepaBeHCTBO TpeyroJibHUKA 1
51 Penienue 3a71a4 Ha HEPABEHCTBO TPEYTOJIbHUKA 1
52 Kontponbnas padora Ne 4 «CooTHOIIEHUSI MEX]Ty CTOPOHAMU U

YIJaMH1 TPEYTOJIbHUKA) 1
53 AHaM3 KOHTPOJIBHOM paboThl Ne 4 1
54 [IpAMOYTOJIBHBIN TPEYTOJIBHUK 1
55 HekoTtopble cBOKCTBA OPSIMOYTOJIBLHOTO TPEYTrOJIbLHHUKA 1
56 [Ipu3HaKku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB 1




57 Pemenne 3a1a4 Ha IPU3HAKU PABEHCTBA IIPSIMOYTOJIBHBIX
TPECYTOJIbHUKOB 1

58 Paccrosinue Mex1y ToukaMu. PaccTosiHuEe OT TOUKH JI0 TIPSIMOiA. 1

59 PaccrosiHne Mex 1y mapaieIbHbIMU MPSMBIMU. Paccmosiiue mexicoy
dueypamu. 1

60 Ilocmpoenue mpeyeonvHuK08 no mpem CmopoHam, 08yM CMOPOHAM
U Yy Mexcoy HUMU, CHOPOHE U O8YM NPUNEHCAUWUM K Hell YeIaM. 1

61 Pemenue 3a/1a4 Ha MOCTPOEHUE TPEYTOJbHHUKA IO TPEM DJIEMEHTaM 1

62 Pemenue 3a1a4 Ha IPSIMOYTOJIBHBIE TPEYTOJIbHUKHU 1

63 Pemrenue 3a1a4 Ha NOCTPOEHUE TPEYTOJIbHUKOB 1

64 Kontponbnas padota Ne 5 «CooTHOIIEHHS MEXITY CTOPOHAMU U
YIJaMH TPEYTOJIbHUKA 1

65 AHaIM3 KOHTPOJBbHOU paboThI Ne 5 1

ITosTOpenue (34)

66 TpeyronbHuku. AcCTpOHOMHS M TeoMeTpus. UTO M Kak y3HaIu
Amnaxkcarop, Dpartochern u Apuctapx o pasmepax JlyHsl, 3emun u
Connua. Paccrosausa ot 3emuu g0 Jlynel u Connua. M3mepenue
paccTosHUA OT 3emun 10 Mapca. 1

67 [TapannensHbIe IPsIMbBIE 1

68 CooTHOIIIEHUS MKy CTOPOHAMH M YTJIAMH TPEYTOJIbHUKA 1

TEMATHYECKOE INIAHUPOBAHHUE 8 KJIACC
Ne Tema pazneia KosnnuectBo
pazaeJia 4acoB

1 YeThlpeXyroabHUKU 14

2 [Tmomanu buryp 14

3 [To00HBIC TPEYTOTBHUKH 19

4 OKpY)XHOCTh 17

5 [ToBTOpEHME 4
Ne Tema ypoka Koa-Bo
ypoka 4acoB

YeThIpexyrojJbHUKH 14

MHOFOYFOJ’IBHI/IK, €ro dJIEMEHTHI M ero cBolicTBa. Pacno3naBanue
HCKOTOPBIX MHOI'OYT'OJIbHUKOB. Bbll’lyl{]lble U HeEBLLNYKIIblE
MHO20Y20I1bHUKU.

UYetsipexyroubHuku. [lapamienorpamm, CBOMCTBA MapajienaorpaMma

Pemienue 3aga4 Ha CBOMCTBA napaujicjiorpaMmma.

[Ipu3Haku napaujienorpaMma

Pemenue 3aJa4 Ha IIPpU3HAKU [apajicjiorpaMmma

Tpanenusi, CBOMCTBA Tpaleluu

PaBHOOEIpEeHHAs M IPSIMOYTOJILHAS Tpanelysl, CBONCTBA

[TpsIMOYTOJIBHUK U €r0 CBOHCTBA

NelicBEN Rio WiV, N NSNS (US| \O)

Pom0 m KkBazipat, cBOMCTBA

Pemenue 3a1a4 Ha poM0 M KBagpar
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OceBas cumMeTpust reoMeTpuaeckux huryp. IleHTpanbHas
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CHUMMETpHS F€OMETPHUSCKUX PuUryp

12 Pemenne 3a1a4 Ha NPSIMOYTOJIBHUK U TPATIELHIO 1
13 KoHntposibHast pabota Ne 1 «YeThIpeXyrojJbHUKNY 1
14 AHann3 KOHTPOJBbHOM paboThl Ne 1 1
ILnomanu guryp 14

15 [TonsiTHE O MyIOLIAM MIIOCKOH GUTYpHI U ee CBOHCTBax. M3mMepeHue

miomaaei. EAMHUIBI M3MEpeHus IO IN.

DopmyJibl IJIONIAAM MHOTOYTOJIbHUKA, IPSIMOYTOJbHHUKA 1
16 dopmMyJia IIOMAAY MapaJlIeIOTpaMMa B €r0 YaCTHBIX BHAOB 1
17 Brruuciienue miomaam napajuieorpaMmMa M €ro 4aCTHBIX BUIOB 1
18 DopMyJIBI IUIOMAAN TPEYTOJIbHUKA 1
19 Beruucnenue miomaam TpeyrojibHUKa 1
20 dopmylia nIomAAU Tpaneuu 1
21 HaxosxaeHue miomnaad Tpaneuuu 1
22 Teopema [ludaropa. Llkona I[ughazopa. Om 3emnedenus k ceomempuu. 1

Tugacop u e2o wxona.
23 [Tpumenenue Teopemsl [ludaropa npu pemenun 3aaay. Pazec,

Apxumeo. [Inamon u Apucmomens. 1
24 Pemrenue 3amaq Ha Teopemy [ludaropa 1
25 Hcnonp3oBanue Teopemsl [ludaropa npu perieHun 3agad 1
26 Pemenne 3a1ay Ha BBIYMCIIEHUS ITOIAJIEN YETHIPEXYTOJIBHUKOB.

CpaBHEHHE U BRIYMCIICHHE IIJIONIAJICH. 1
27 KonTponbHas padora Ne 2 «ITnomaae» 1
28 AHaIIM3 KOHTPOJIBHOUN paboThl Ne 2 1

IToxo0HbBIE TPEYTOJIBLHUKH 19

29 [TponoprimonanbpHbIe 0Tpe3kH, mogodue ¢puryp. [logo6HbIC

TPEYTrOJbHUKHU 1
30 OTHOIIICHNE TUIOMIA IeH MOT00HBIX TPEYTOJIHbHUKOB 1
31 [Tpu3Haku momao0us 1
32 Pemenue 3a1a4 Ha IpU3HAKK MOI00MsI TPEYTOJILHUKOB 1
33 3aga4um Ha IPU3HAKY T0I00MS TPEYTOJIHHUKOB 1
34 [TpumeHeHne MPU3HAKOB OO0 TPEYTOIBHUKOB MPHU PEIICHUH

3aad. 1
35 Kontposbhas padora Ne 3«I1o100HbBIE TPEYTOJbHUKNY 1
36 AHann3 KOHTPOJBHOM paboThl Ne 3 1
37 CpenHsis TUHUS TPEYTOJIbHUKA 1
38 HaxoxaeHue cpegHer TMHUM TPEYTOJIbHUKA 1
39 [TponopiimoHaaIbHBIE OTPE3KH B MPSIMOYTOJILHOM TPEYTOJBHHIKE 1
40 3ajaun Ha IPOMOPIUOHANIBHBIE OTPE3KHU B MPSMOYTOJIbHOM

TPEYTOJLHUKE 1
41 [TpakTHdeckue MPUIOKEHUS MOA00Us TpeYroabHUKOB. O mogoouu

MIPOU3BOJIHHBIX (HUTYD 1
42 Tpuronomerpuyeckue GyHKIIMH OCTPOTO YIJIa B MPSMOYTOIHHOM

TpeyronbHuKe Tpuronomerpudeckue GyHKIIMHA TYIOTO yria.

HcTopus umca 7. 1
43 Brrunciienne 31eMeHTOB TPEYTroJIbHUKOB C UCITOJIb30BAaHUEM

TPUTOHOMETPHUUYECKUX COOTHOIICHHM. 1
44 3aaun Ha HAXOXK/IEHWE CHHYCa, KOCMHYCa M TAHT€HCa OCTPOTO yTiia

MIPSIMOYTOJIBHOTO TPEYTOJbHHUKA
45 3HaueHus CUHyca, KocuHyca, TanreHca s yraos 30°,45° u 60°.




46 KoHntposibHas padora Ne 4 «[Togo0HbBIE TPEYTOJbHUKNY 1
47 AHann3 KOHTPOJBbHOM paboThl Ne 4 1
Okpy:XHOCTH 17
48 OKpyX HOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA .B3anmuoe
pacIoI0KEHHUE TIPSIMOM U OKPYIKHOCTH, JIBYX OKPYKHOCTEH 1
49 Pemenne 3a1a4 Ha B3aMMHOE PACIIOI0KECHUE NPSIMOM B OKPYKHOCTH 1
50 KacareapHas 1 cexyiasi K OKpY>KHOCTH, UX CBOMCTBA. 1
51 Pemenue 3a1a4 Ha KacaTeIbHYIO K OKPY>KHOCTH 1
52 IlenTpanbHbIC U BOMCAHHBIC YIJIbI 1
53 Pemenne 3a1a4 Ha rpagyCHYIO MEpY OYTH OKPY>KHOCTHU 1
54 Teopema 0 BOMCAHHOM YTJI€. 1
55 Pemienue 3a1a4 Ha BOIMCAHHBIN YTOJI. 1
56 CBOWCTBO OMCCEKTPHUCHI YTIIa U CEPETUHHOTO MEPIECHINKYIISIpa K
OTpPE3KY. 1
57 3aaun Ha CBOMCTBO OMCCEKTPHUCHI YIIIa U CEPEAMHHOTO
MEePIEHANKYISIPA K OTPE3KY. 1
58 Teopema o nepeceyeHnH BhICOT TPEYTOJIbHUKA 1
59 BrncanHast OKpy»KHOCTB 1
60 Pemenue 3a1a4 Ha BIUCAHHYIO OKPY)KHOCTD 1
61 OnucanHasi OKpYKHOCTb 1
62 Pemienne 3a1au Ha OMMCaHHYIO OKPY>KHOCTh 1
63 KonTponbeaas padora Ne 5 «OKpyKHOCTBY 1
64 AHaM3 KOHTPOJIbHOM paboThl Ne 5 1
IToBTOpEHHE 4
65 Penienue 3a71a4 Ha MIOMIAAM YETHIPEXYTOJILHUKOB 1
66 Pemenne 3aga4 Ha IIOMAAbh TPEYTOJIbHUKA 1
67 Pemenue 3a1a4 Ha BOIMCAHHYIO M ONMCAHHYIO OKPYKHOCTD 1
68 HroroBasi KOHTpoIbHas paboTa 1
TEMATHYECKOE IINIAHUPOBAHMUE 9 KJIACC
Ne Tema pa3zgeia KouunyecTBo
pasaena 4acoB
1 Bektopel. MeToa koopauHaT 17
2 CooTHOLIEHHT MEXAy CTOPOHAaMU M yIJIaMU TPEYrOJIbHUKA. 11
CkansipHO€ MPOM3BEICHUE BEKTOPOB
3 JnvnHa okpyskHocTu. [lnomaas kpyra 16
4 JBrxeHune 10
5 HayanbHble CBEICHUS U3 CTEPEOMETPUHU 9
6 HToroBoe nmoBTOpeHHE 3
Ne Tema ypoka Koa-Bo
ypoKa 4acoB
BekTopsl. MeTOa KOOPpAMHAT 17
1 [TonsiTue BekTopa. Mcnonp3oBanne BEKTOPOB B (hU3HKE 1




2 JleficTBUs HaJl BEKTOPAMHU: CJIIOKECHHUE 1
3 [IpaBnita c10KEHHSI BEKTOPOB 1
4 BrlunTanue BEKTOPOB 1
5 YMHOXEHHE BEKTOpa Ha YHCIIO 1
6 IIpuMeHeHne BEKTOPOB K PELICHHUIO 3a74a4 1
7 [IpuMeHeHrne BEKTOPOB K pelieHuto 3a1a4 .CpeHsis JMHUs Tpaneiuu 1
8 PaznoxeHue BEKTopa Ha COCTaBJISIIOIINE 1
9 OcHOBHBIE TIOHSTHS, KOOPAUHATHI BeKTOpa. [losiBeHne merona

KOOPJIMHAT, TTO3BOJISIONIETO MEPEBOIUTH TEOMETPUUECKUE OOBEKTHI Ha

SI3BIK aJIreOPBHI. 1
10 KoopanHatsl CyMMbl, pa3HOCTH U IPOU3BEACHUSI BEKTOpPA HA YHCIIO 1
11 [IppuMeHeHne BEKTOPOB M KOOPAMHAT JUIS PEIMICHWS IPOCTEUIINX

reoMeTpuyeckux 3aaad. KoopamHaTel cepeIluHbl OTpe3Ka 1
12 JlnrHa BexkTopa 1
13 PaccTosiHue Mexay TOYKaMu 1
14 YpaBHeHUs GUTyp: YpaBHEHHUE OKPYKHOCTH 1
15 YpaBHeHHE IPAMOI 1
16 KonTponbaast pabota Ne 1 «Bektopsl. MeToa KoopauHaT) 1
17 AHanu3 KOHTPOJIbHOM paboThl Ne 1 1

CooTHOLIEHHUS MEKIY CTOPOHAMH M YIJIAMH TPeyrojbHUKA.
CkajsipHoe Npou3BeieHIHEe BEKTOPOB 11

18 CuHyC, KOCHHYC ¥ TaHT€HC yIJia 1
19 Teopema cunyca 1
20 Teopema KocHHyca 1
21 Teopema o muiomaau TpeyroabHUKA 1
22 Pemienue TpeyrojapHUKOB 1
23 Pemrenne TpeyroibHUKOB

W3mepuTtenbHbie pabOThI 1
24 3ajauu ¢ MPaKTUYECKUM COJEPKAHHEM 1
25 CkansipHO€ TPOU3BEICHUE 1
26 HaxosxaeHne CKaJasipHOro MPOor3BEAEHUs] BEKTOPOB 1
27 KonTponbnas pabota Ne 2 «CkansgpHoe Ipou3BeIeHUE BEKTOPOBY 1
28 AHan3 KOHTPOJIBHOM paboThl Ne 2 1

Jlnuna oxkpyxuoctu. Ilnomans kpyra 16

29 [IpaBunbHble ~ MHOTOYrojabHUKH.  ONHUCaHHBIE  OKPYXXHOCTH  AJIA

TPEYTOJIHHUKOB, YETHIPEXYTOJIbHUKOB, MPABHUJIHHBIX MHOTOYTOJIbHUKOB. 1
30 Bnucanneie OKpyXHOCTH [UJIi TPEYrOJbHUKOB, YETHIPEXYTOJbHUKOB,

MPaBWJIbHBIX MHOTOYTOJIbHUKOB 1
31 ®opmyJibl ISl BBIYUCIEHUS TUIOMAIN TPABUIILHOTO MHOTOYTOJIbHUKA, €r0

CTOPOHBI U PaJMyca BIMCAHHOW OKPYKHOCTHU 1
32 Pemenune 3a1a4 Ha BBIYKMCIICHHUS IUIOIIAIN TPABUIBHOTO MHOTOYTOJIbHUKA 1
33 PenreHue 3a1a4 Ha HAXOXKIEHUS Painyca BIMCAHHOW OKPY>KHOCTHU 1
34 [TocTpoeHHe MPaBUIBHOIO MHOTOYTOJIbHUKA 1
35 dopMya IJIUHBI OKPYKHOCTH 1
36 HaxoxxaeHne AIuHbBI OKPY)KHOCTH 1
37 dopMyJia IomAagu Kpyra 1
38 HaxoxaeHnue miomany Kpyra 1
39 [Tmoma s KpyroBoro ceKropa 1
40 Brluucienue mionaan KpyroBoro ceKropa 1
41 Pemenne 3aga4 o teme: /JiMHA OKPY)KHOCTH 1




42 Pemenue 3aga4 no teme: Ilmomans Kpyra. 1
43 KonTponeHas padora Ne 3 «JlimHa okpykHOCTH. [l101ane kpyray 1
44 AHajau3 KOHTPOJIbHOM paboThl Ne 3 1
JIBHiKeHHE 10
45 [Tonsitue nmpeodbpazoBanus. [IpeacraBieHne o MeTanpeIMETHOM TOHATUH
«mpeobOpazoBanue». Ilomodue. JIBmwkenus. OToOpakeHHE IJIOCKOCTH Ha
ce0st 1
46 HanoxxeHne u [BuKeHNE 1
47 [TapaienbHBIN DEPEHOC |
48 Penienue ynpakHeHUN Ha MapaJuIeIbHBIA EPEHOC 1
49 [ToBopoT 1
50 Perienue 3a1a4 Ha HOBOPOT 1
51 OceBas U LIEHTpaJIbHAs CUMMETPHS. i
52 KoMmOuHanmu qBMKEHUN HA IUIOCKOCTHA M UX CBOMCTBA. 1
53 Konrponsnas padora Ne 4 «/[Bmxenue» 1
54 AHaIM3 KOHTPOJIBHOM paboThl Ne 4 1
HauyanbHble cBeleHHs U3 CTEPeOMeTPUH 9
55 IIpeamer crepeoMerpusi. MHOrorpaHHUK U €ro 3j1eMeHThl. HazBanus
MHOTOT'PAaHHUKOB C Pa3HBIM ITOJI0KECHUEM M KOJTUICCTBOM I'PaHCH. 1
56 [lepBuuHbIe IpeACTABICHHS O TapajUielenunese, Npu3Me, UxX dJIeMEHTaxX
W IPOCTEHUIINX CBOMCTBAX. 1
57 [IpencraBnenne 06 oObeMe U ero cBoicTBax. M3mepenne o0bema.
EnuHuier n3aMepernss 00beMOB. 1
58 IlepBHuHBIE PEICTABICHUS O TUPAMUJIE, €€ HIEMEHTAX U MPOCTEUIINX
CBOMCTBAx 1
59 IlepBuuHBIE NPEICTABICHUSA O LWIAHIPE ,eT0 JIEMEHTAX U IPOCTEUIINX
CBOMCTBAx 1
60 [TepBuuHbIe peICTABIICHUS O KOHYCE, €r0 AJIEMEHTaX M MPOCTEHIIINX
CBOMCTBaxX 1
61 IlepBuuHble npeacTaBaeHus o cdepe, mape, UxX 3JIeMEHTax u
MPOCTEHUIINX CBONCTBAX 1
62 006 akcnomax IJIaHUMETPHH 1
63 Pemenue ynpaxHeHU Ha aKCMOMBI TUIAHUMETPUHU 1
HTorosoe noBTOpeHue 7
64 [ToBTOopenue TeMbl « TpeyronbHUKN 1
65 [ToBTOpeHue TeMbl «HeThIPEXYTOTLHUKHN » 1
66 [ToBTOopenwne Tembl «Ilnomanu Guryp» 1
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