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MNOACHUTEJIBHAS 3AIINCKA

I'eomeTpus Kak OAVH M3 OCHOBHBIX pa3JeiOB IIKOJBHOM MaT€MAaTHKH, UMEIOIIUN CBOEH
LENBI0  00ECNeYUTh M3Y4YE€HHE CBOWCTB M pa3MepoB (UIyp, MX OTHOIUIEHUH U B3aUMHOE
PacCIOJIOKEHUE, ONMPAETCSl Ha JIOTMYECKYIO, NIOKA3aTelbHYIO JIMHHIO. LIEHHOCTh W3ydeHHs
TreOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKII0YAETCs B TOM, YTO 00YyJaromuiics
YUUTCS TPOBOJWUTH JOKa3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMUECKHE YMO3AKJIIOUEHMUS,
JIOKa3bIBaThb MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccyXIeHHsI «OT MPOTUBHOI0», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIMPOBATH OOpaTHBIE
YTBEPKACHHUS.

Bropoi nenbro n3yd4eHuss TeOMETPUU SIBIIAETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPH
PEILICHNN KaK MaTeMaTUYECKUX, TaK U IMPAKTHYECKUX 3a/1a4, BCTPEUAIOIUXCS B PEAIbHOU KU3HU.
OOyuarouuiics JODKEH HAY4YMThCs ONPEAEIUTh I'€OMETPUUYECKYI0 (UIypy, ONHMCATh CIOBaMH
JTAHHBIA YepTEX WM PUCYHOK, HAWTH TUIOMIA/Ib 3€MEIBHOTO YYacTKa, pACCUNTATh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Ka0ensi Win TpeOdyemble pa3Mephbl rapaxka JUisi aBTOMOOHIISA. DTOMY
COOTBETCTBYET BTOpasi, BBIYMCIMTEIbHAS JIMHUSA B M3ydeHUU reoMmerpuu. llpn pemenun 3agau
IPAaKTUYECKOr0 XapakTepa 00ydyaromMUNCs YUUTCS CTPOUTh MAaTeMaTHUECKUE MOJENIH PealbHbIX
JKU3HEHHBIX CUTYyallUl, NPOBOAWUTH BBIYMCIEHUS U OLIEHWBATH aJEKBATHOCTb IMOJIYYEHHOTO
pe3yJbTara.

KpaiiHe BaxxHO NOJUEPKUBATH CBSI3U T€OMETPUU C APYTUMH Y4eOHBIMH NpEAMETaMH,
MOTUBUPOBaTb  MCIIOJIB30BaThb  ONPEACICHHUS  TIEOMETPUYECKUX  (QUIyp U IOHATHH,
JIeMOHCTPUPOBATh IPUMEHEHHE MOJYYCHHBIX YMEHUH B (pU3MKe U TeXHUKE. DTU CBS3U HanboJee
SIPKO BUJIHBI B TeMax «BekTopel», « TpUuroHoMeTpruueckue COOTHOIIEHUSD, «MeToa KOOpAUHAT
u «Teopema ITudaropay.

VYuebHblii Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE PA3/ENibl COJCPKAHUA:
«l'eomerpuueckue GuUrypsl W UX CBOHCTBay, «VI3MepeHHEe TIeOMETPUYECKUX BEITHUUHY,
«/lexapToBBl = KOOpAMHATBI Ha IUIOCKOCTW», «BekTope», «/IBUXKEHHS  IIIOCKOCTHY,
«IIpeobpazoBanus MOI00US.

Ha uzydenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 gacos (2
yaca B Helento), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 vyacos (2 yaca B
HEJIETIIO).

COJEPKAHUE OBYYEHUA
7 KJIACC

HauanbHuble moHsiTUS TeomeTpuu. Touka, mpsiMasi, OTPe30K, Jiyd. Yroiu. Buasl yrios.
BeprukanpHple UM CMEXHBIE yIuBl.  buccektpuca yria. JlomaHas, MHOIOYIOJIbBHHK.
[TapanienbHOCTh U NEPHEHAUKYISIPHOCTD MPSMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cuMMeTpun
B OKPY>KAIOIIEM MHDE.

OcHOBHBIE TIOCTPOEHMS € TOMOLLBIO IIUPKYJIS U TUHENKU. TpeyronsHuk. BeicoTa, Menuana,
OHCceKTpuca, NX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojbpHUKA.

CroiicTBA W TPU3HAKH PABHOOEIPEHHOTO TpeyrojbHHUKA. [Ipw3Haku paBeHCTBA
TPEYTrOJIbHUKOB.



CBolicTBa M MPU3HAKK MapauieNbHBIX NpAMbIX. CymMma yrioB TpeyroibHUKa. BHemHue
YIJIbI TPEYTOJIbHUKA.

[IpsimoyronbHBIM TpeyroibHUK. CBONCTBO MEIMAHBI MPSMOYTOIBHOTO TPEYTOJIbHUKA,
npoBeEHHOW K runoreHy3e. llpu3Haku paBeHCTBa MPSIMOYTOJNBHBIX TPEYTOJbHUKOB.
[IpsAMOyTobHBIN TPEYTOIBHUK C yTJIOM B 30°.

HepaBenctBa B reoMeTpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa 0 OOJBIIEeM yTiie U OOJbIICH CTOpOHE TpeyroibHUKA. [leprneHIuKysip U HaKITOHHASI.

I'eomeTpuyeckoe MecTo TOYeK. buccekTpuca yria W CepeIVMHHBIA TEPHNEHIUKYISP K
OTpE3Ky KaK reOMETPUYECKHE MECTa TOYEK.

OKpyXHOCTb W Kpyr, XOpJa M JuameTp, MX CcBoicTBa. B3amMHoe pacmosioxkeHue
OKpY>KHOCTU U nipsimoid. KacaTenbHas U cexyias K OKpyKHOCTH. OKpy>KHOCTb, BHUCAHHAS B yTOJI.
Brnincannas u onrcanHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yersipéxyronbauku. Ilapamienorpamm, €ro npu3Haku M CBOMCTBA. YacTHble ciydan
napajuiesorpaMmMoB (IIPSIMOYTOIBHUK, pOoMO, KBaapar), WX MPU3HAKU M CBOMCTBA. Tparenws,
paBHOOOKas Tpameuus, e€ cBoicTBa U npu3Haku. [IpsmoyroapHas Tpanenus.

Meron yasoenust menuanbl. LleHtpanpHas cummerpus. Teopema Paneca U Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TpeyrojbHUKa U Tpaneunu. L{eHTp macc TpeyrojapHHUKa.

[TonoGue TpeyrodbHUKOB, K03 dunueHtT mogodus. [Ipu3Haku momodusi TpEyroabHUKOB.
[Tpumenenne nogo0us MPH peIICHUH MPAKTUYECKHUX 3a/1a4.

CroiictBa miomianeii reomerpudeckux ¢uryp. Gopmynsl i IUIOMIAAN TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIOMAACH MoI00HBIX GUTyp.

Brruncnenue miuomazei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaToM Oymare.

Teopema [Tudaropa. Ilpumenenune teopems! [udaropa npu pemieHnN NpakTHYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yrjia MpsSMOYTOJbHOIO TpeyrosbHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue Gyukuu yrios B 30, 45 u 60°.

BrnimcanHeie W LEHTpaJIbHBIE YTJIbI, YTOJA MEXKIY KacaTelbHOW W XOPAOW. YTIbI MEKIY
XOpAaMHU U CeKyLUMH. BrircaHHbIe U ONMCaHHBIE YETBIPEXYTONBHUKU. B3auMHoe pacnonoxenue
IBYX OKpyxHocTel. Kacanue okpyskHocteil. O01ie kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TanreHc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopmyJibl IPUBEACHUS.

Pemienne TpeyroibHUKOB. TeopemMa KOCHHYCOB U TeOopeMa CHHYCOB. Pelienue
IIPAKTUYECKHX 3aJa4d C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue momobus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpoOU3BEEHNUH OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bekrtop, amumHa (MOAYJdb) BEKTOpA, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HaJ
BEKTOpaMH. Pa3iioxkeHue BeKTOpa Mo JABYM HEKOJUIMHEApHBbIM BekTOopaM. KoopamHatel BEeKTOpa.
CxkanspHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOXKACHUS JJIVH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA INIOCKOCTH. YPAaBHEHUS MPAMOM M OKPYXKHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPYKHOCTEHN U psAMBIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHUE.
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[TpaBuiibHBIE MHOTOYTONBHUKU. [ITMHA OKpyKHOCTH. ['pajtycHast U paaraHHas Mepa yria,
BBIYMCIICHUE JUIMH AYT OKpykHOCTel. [liomans kpyra, CeKTopa, CerMeHTa.

JIBMOKEHUS TIIOCKOCTH M BHYTPEHHUE CUMMETPUH (QUTYp (3JI€MEHTapHbIE TPEICTABICHU).
[TapannensHbiil nepenoc. [1oBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOTPAMMBbI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca «leomerpus»
XapaKTepU3YIOTCA:

1) naTpuoTn4yeckoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOSAIIEMY POCCUHCKONM MAaTeMaTHUKH,
LICHHOCTHBIM OTHOLIEHHEM K JOCTMKECHHSIM POCCHMCKMX MAaTeMaTUKOB M POCCUHCKOU
MaTeMaTUYECKOH IIKOJIbI, K HUCIIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B PYTUX HayKaX W MPHUKIAIHBIX
chepax;

2) rpakIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TpakIaHMHA M pEalIH3aldu €ro Ipas,
IPEJCTaBICHUEM O MaTEeMaTHYEeCKMX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaXAaHCKOTO oOmiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O6C}’)KI[CHI/IIO ITHYCCKHUX HpOGHGM, CBA3AaHHLIX C HPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ
HAayKH, OCO3BHAHUCM Ba’)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIIbBHOCTU y‘-IéHOI‘O;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHE B PELICHUU MPAKTUUYECKUX 337ad MaTeMaTU4YecKOil
HAPaBIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEMATHYECKOTO 0O0pa30BaHUs Ha MPOTSHKECHUH BCel
YKU3HU JJIs1 YCIICITHON MPOQECCHOHATBHON JAEITETbHOCTH M PA3BUTUEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAaeKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K HMOILMOHAILHOMY M 3CTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyK/IeHUH, YMEHUIO BUJIETh MaTeMaTHYeCKUEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAIlMEeH B NEATEIFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOH MAeATeIbHOCTH, ATAloOB €€ pa3BUTUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUIN3AIIUN, OBJIAACHUCM SI3BIKOM MATCMATHKU U MaTeMaTHYEeCKOHU
KyJIbTypOHd KaK CpEACTBOM IIO3HAHUS MHUpa, OBJAJEHUEM IPOCTEUINMMHU HaBbIKAMHU
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH;

6) pusznyeckoe BocnuTanue, opMUpPOBaAHUE KYJIbTYPbI 310POBbS M IMOIIMOHAJIBLHOIO
Os1aromosty4usi:

TOTOBHOCTLIO MPUMCHATH MAaTCMAaTUUCCKHUEC 3HAHUS B UHTCPECAaX CBOCTO 310POBbs, BEACHUA
3I0pOBOr0 00Opa3a >KM3HU (3I0POBOE MHUTAaHKE, COATAHCHPOBAHHBIN PEXKHUM 3aHIATHH U OT/bIXA,
peryisipHas Guznueckas aKTHBHOCTH), COPMHPOBAHHOCTHIO HABBIKA peIICKCUH, TPU3HAHHEM
CBOETO IMpaBa Ha OIMIMOKY U TAKOTO K TpaBa JPYroro 4eJI0BeKa;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:



OpHEHTallel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUHU NJIs pelleHus 3aaad B o0jacTu
COXPAaHHOCTH 0pr>1<a10meﬁ CpCAbl, IUIAHUPOBAHUA TIOCTYIIKOB M OIICHKH HX BO3MOXHBIX
MOCTEACTBHIA ISl OKPYKAIOMIEH Cpeibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOIOTHYECKHX
npo0JieM U MyTel UX peleHus;

8) apanTanus K U3MEHSIOIUMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHO cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEOIPEIEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUICCKYIO ACATCIILHOCTh, B TOM YHCJIC YMCHUC YUUTHCA Y JAPYTHUX
Jtofiel, mpuoOpeTaTh B COBMECTHOW NIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA JIPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HopMyTupoBaTh UIEH,
IIOHATHUSA, THUIIOTC3bI 06 06’b€KTaX " ABJICHHUAX, B TOM YHUCIIC paHCC HCU3BCCTHBLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLIMI KOHTpPMEp, KOPPEKTHPOBAaTh IMpPUHUMAaeMble DPEUICHUS M JCHCTBHS,
(bopMyIHpOBaTH M OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEIAMETHBIE PE3YJIbTATbBI
ITo3naBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3zoBble JJornueckue aeiicTBHUA:

® BBIBISTH M XapaKTEPU30BaTh CYIIECCTBEHHBbIC NMPHU3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHWH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OINpeAeSeHUs] MOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS JJis 00001eHUs U
CPaBHEHHUS, KpUTEPUU TTPOBOAUMOTO aHAIIN3A,

® BOCIPHUHHUMATH, (HOPMYIHPOBATH M NMPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHULATeNIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

® BBIBIATH MaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpPEUHS B (aKTax,
JNaHHBIX, HAOMIOACHUSIX W YTBEPKACHMSIX, NpeliaraTb KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHI;

e JlenaTh BBIBOJBI C WCIOJIB30BAHHWEM 3aKOHOB JIOTHKH, JACTyKTUBHBIX U HHIYKTUBHBIX
YMO3aKIIOYeHU N, YMO3AKITIOUCHUH IO aHAJIOTHUH;

e pa30uparh I0KA3aTEeIHCTBA MATEMATHUECKUX YTBEPKACHUN (MIPSIMBIC U OT IPOTUBHOTO),
MPOBOANTH CAMOCTOSATEIHHO HECIOXKHBIE JI0Ka3aTeIhCTBA MaTeMAaTHYECKUX (HaKTOB,
BBICTpAaUBaTh apTryMEHTAIIUIO, MMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIC PACCYKIICHHS;

e BBIOMpaTh crmocoO pemieHUss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOASAIINUNA C YYETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/ibCKie 1eMCTBUA:

® CIOJNIB30BATh  BOMPOCHI  KaK  HCCIEAOBATEIbCKUNA  WHCTPYMEHT  TO3HAHMS,
dbopMyIIMpOBaTh BOIMPOCHI, PUKCUPYIONIUE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIEHO
yCTaHABIMBAaTh MCKOMOE W JaHHOE, ()OPMUPOBATH THUIIOTE3Yy, apTyMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOATEIHHO COCTaBJICHHOMY IIJIaHy HECJIOXKHBIM SKCIIEPUMEHT,
HeOO0JIbIIIOE HCCIIeI0BAaHUE 110 YCTAaHOBIICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
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CaMOCTOSITEIILHO (POPMYITUPOBATH OOOOIICHHSI U BBIBOJIBI IO PE3yJIbTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUS, WMCCIICAOBAHUS, OIICHUBATH JOCTOBEPHOCTH IOJYUYCHHBIX PE3yJIbTAaTOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAKIKE BBIBUTATDH MPEAMOIOKECHHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSIX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(GOPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS
pelieHus 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HUHTEPIPETHPOBATH HH(DOPMALIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BbIOMpaTh (opMy MpecTaBlieHUs WHOOPMALIUK U WIUTIOCTPUPOBAThH PElIaeMble 3a1auu
CXEeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIUSIMU;

OLICHUBATh HaJA&KHOCTh MH(POPMAIMU MO KPUTEPUAM, MPEIIOKEHHBIM YUUTEIEM HWIIU
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENBLHO.

KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYyITUpPOBATH CYXIEHHUS B COOTBETCTBHM C YCJOBUSMHU U LEISIMH
oOmieHus, sICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOI TOYKY 3pPEHHMsS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy PEIICHHs 33/J1a4l, KOMMEHTHPOBAThH
TIOJTYYCHHBIH Pe3yJIbTaT;

B X0Ji¢ OOCYXXJIEHHUsI 3a7]aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TE€MbI, TPOOJIEMBI,
pelaeMoi 3a1aun, BRICKA3bIBaTh UJICH, HAIlCICHHBIC HA MMOWCK PEUICHHS, COTIOCTABIISATh
CBOM CYKIICHHSI C CY)KICHISIMH APYTUX YIACTHUKOB JAMAJIOTa, OOHAPYKUBATH PA3INIHEC H
CXOJICTBO TO3MLIMH, B KOppeKTHOH (opme QopMynupoBaTh pa3HOIIacus, CBOH
BO3PAaXKCHHUS;

NPEJICTAaBIIATh PE3yJbTAThl PEIICHUS 3a7adyd, SKCIIEPUMEHTA, WCCIICAOBAHMUS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (opMaT BBICTYIUICHHS C Y4YETOM 33734 HPE3CHTAMHU U
O0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHTHON U WHAWBHYaIbHON paOOTHI MIPH
pelIeHrH y9eOHbIX MaTeMaTHUECKUX 3a]1ay;

NPUHUMATH I1Ie7Thb COBMECTHOU NESTEILHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOM
paboThl, pactipeaeysaTh BUABI pabOT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC M PE3yIbTaT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboThl (00CyXaeHHsI, 0OMEH MHEHUSMH, MO3TOBBIE
HITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPIUHUPOBATH CBOM JICHCTBHSA
C IPYTUMHU YI€HAMH KOMaH/Ibl, OIICHUBATh KaYE€CTBO CBOETO BKJIaJa B OOIIUI IPOAYKT I10
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe el cTBUS

Camoopranuszanms:

CaMOCTOSITENIFHO COCTABJIATh IUIAH, QITOPUTM peIIeHHs 3agadd (WM ero 4YacTh),
BBIOMpPATh CIMOCOO pemeHuss ¢ Y4Y4E€TOM HMEIONIMXCS PECYypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH BApUAHTHI PEIICHUH C Y4ETOM
HOBOH MH(pOpMAITHH.

CﬂMOKOHTpOJIb, MOIMOHAIbHbII HHTEJJIEKT:



® BIQJETh CrOcO0AMU CaMOINPOBEPKH, CAMOKOHTPOJIS TPOIEcca M Pe3ysbTaTra PeIieHHs
MaTeMaTH4YeCKOM 3a1auu;

® [PEIBUAETH TPYIHOCTH, KOTOPBHIE MOTYT BO3HHUKHYTH NPH PEIICHUH 3a]1a4d, BHOCHUTH
KOPPEKTHUBHI B JIEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITETIHCTB, HAIIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHUBaTh COOTBETCTBUE PE3yJbTaTa JCSATEIbHOCTU IOCTABICHHON LENU U YCIOBUSM,
OOBSICHATH MIPUYUHBI JJOCTHXKEHUS WM HEAOCTHXKEHHS 1IeTTH, HAXOUTh OMIMOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonHmy oOydenumss B 7 KJjacce OOYyYarOUIMICS TOMYYUT CIEAYIOIINE IPEAMETHBIC
pe3yabTaThI:

Pacno3naBaTh M3yueHHBIE TeOMETpUYECKHE (UTYpBL, OIpeneisTh HUX B3aHUMHOE
pacmnomoxkeHue, n300paxaTb reOMeTPUIECKIE GUTYPBI, BHITOTHATH YEPTEKHU 110 YCIOBHUIO 33/1a4H.
W3mepsaTh nuHElHbIE U YIJI0BbIE BEJIMUMHBI. PemaTs 3a1auyu Ha BBIYMCIICHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEasIbHOM KHU3HH,
pa3MepoB MPUPOIAHBIX 00BEKTOB. Paznmuyars pa3Mepsl 3TUX 0OBEKTOB 10 TOPSAKY BETUYHHEI.

CTpouTh 4epTex u K reOMETPUUECKUM 3a]a4aMm.

[lonp30oBaTbcs NpHU3HAKAMHM PAaBEHCTBA TPEYIOJBHUKOB, HCIOJIB30BaTh IPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPU PELUICHUH 33/1a4.

[IpoBOAUTH JIOTMUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCcsi MpU3HAKAaMU PABEHCTBA MPSMOYTOJIbHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ NPSIMOYIOJbHOIO TpPEYroJbHHKA, B PELICHUH
F€OMETPUUYECKUX 3a/1a4.

OnpenensaTh MapauIeTbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPBIE O0Opa3yeT ¢ HUMH
cekymas. Onpenensarb NapajieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYTrOoM MPSMOM.

Pemate 3amaun Ha KieT4aToi Oymare.

[IpoBOAUTH BBIYUCIICHUS W HAXOAWTh YHUCIOBbIE W OyKBEHHBIC 3HAUCHUS YIJIOB B
FeOMETPUUYECKHX 3aJla4axX C UCIOIb30BaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX MPU MIEPECEUCHUH ABYX MapalIebHbIX MPSAMBIX ceKyliel. Pemars
MPaKTUYECKUE 3a7]a4H Ha HAXO0KJICHHUE YTIJIOB.

Braneth moHsATHEM T€OMETPUYECKOTO MECTA TOUYCK. Y METh OMPEENATh OUCCEKTPUCY yTiia
Y CEepPEeIUHHBINA MEPIEHIUKYISAP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOYEK.

@opMyIMpPOBATH ONPEACICHUS OKPYKHOCTU M KpyTa, XOpAbl MU JTHAMETPAa OKPY>KHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh MPUMEHSThH 3T CBOWCTBA MPU PEIICHUH 3a]a4.

Braners NnoHATHEM ONKMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
1eHTp. [loap30BaThCs pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOIbHHUKA MTEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE NEPIEHIUKYJSAPbl K CTOPOHAM TPEYroJbHUKA
MEPECEKAIOTCS B OJTHON TOYKE.

Brnanerp moHsSTHEM KacaTeIbHOM K OKpPYKHOCTH, TOJIb30BaThCA TEOPEMOM O
NEepPHEHANKYISIPHOCTU KacaTebHOM U painyca, NPOBEAEHHOTO K TOUKE KacCaHUs.

[lonp30oBaTbcsl MPOCTEMIIMMHM TE€OMETPUYECKUMH  HEPaBEHCTBAMM, IIOHMMATh HX
MPAKTUYECKUN CMBICI.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE MTOCTPOCHHUS C TOMOIIBIO HUPKYJIS U JIMHEUKH.
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K xoniy obOyuyeHus B 8 kJjacce OOydYarOmMICS MOJYYUT CICAYIOIMNAE TPEIMETHBIE
pe3yNbTaThI:

PacriozHaBaTh OCHOBHBIE BUJbI UYETBIPEXYTOJBHUKOB, MX 3JEMEHTHI, IOJb30BAaThCA HX
CBOMCTBAMH IPU PEIICHUU T€OMETPUYECKUX 3a1a4.

[IpuMeHsTH CBOICTBA TOUKHM IE€peceYeHUs] MeIuaH TpeyrojbHUKa (LIEHTpa Macc) B
pELIeHNH 3a1a4.

Bnagers nonsATHEM cpeaHEN JUHUM TPEYTOJbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA
NPy pEelIeHHH TreomeTpuueckux 3amad. l[lonb3oBarbesi Teopemoir @aneca U TEOpemMoll O
MPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul pELICHUS] MPAKTUYECKHX 3a/1a4.

[TpuMeHsATh PU3HAKH 1101001 TPEYTOIBHUKOB B PEIICHUU T€OMETPUYECKHX 3a/1a4.

[Tonp3oBaTbes Teopemotii [Iugaropa 11 pereHus reoOMeTPHUECKUX U IMPAKTHUECKUX 3a/1a4.
CtpouTh MaTeMaTHYECKYI0 MOJIEb B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSTENBHO J1€JIaTh YEPTEK U
HaXOJIUTh COOTBETCTBYIOUIUE JJINHBI.

Bragerp mOHATUSMH CHHYCa, KOCMHYCa M TaHI€HCAa OCTPOroO YIVIa MPSMOYIOJbHOTO
TpeyrojabHuKa. I101630BaThCS 3TUMHU MOHITUSAMM JUIsl PEILIEHUS TPAKTUUECKUX 3a/ad.

Boruncnsate  (pa3nuyHbIMEH - cocobaMM)  IUIOHIaAb  TPEYrojbHUKA W IJIOLIAAH
MHOTOYTOJBHBIX  Quryp (moab3ysiCh, TZI€ HEOOXOAUMO, KaabKyJasTopoMm). [IpumeHsTH
II0JIy4YE€HHbIE YMEHMS B IPAKTUYECKUX 3a/1adax.

Bragerp NOHATHAMM BIOMCAaHHOIO M IIEHTPAIbHOIO YIJIA, HCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX yTJIaX, yriax MeXIy XopJaMu (CEeKyIIMMU) U yTIIe MeX/1y KacaTelbHOU U XOpI0i Mpu
pEeLIeHUN TEOMETPUYECKUX 3a]1a4.

Bragerp moHsATHEM ONHMCAHHOIO YETBIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA OIMCAHHOTO
YEeTBIPEXYTOJIbHUKA MIPU PELICHUH 3a/1a4.

[IpuMeHATh MOJy4eHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTU4YECKHUE MOJEIU IS
3aJa4 peajbHON JKU3HHU U IPOBOJAUTH COOTBETCTBYIOILIUE BBIUMUCICHHS C TPUMEHEHUEM MOJ00us
Y TPUTOHOMETPHH (TIOJIB3YSCH, TJIe HEOOXOIUMO, KAIbKYJISTOPOM).

K xonmy obOyuenuss B 9 kJacce 0oOydYalOUIMICS IOJNyYUT CIEAYIOIIME MpPEIMETHBIC
pe3yabTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIUU OCTPBIX YTJIOB, HAXOUTH C UX MOMOIIIbIO Pa3IMuHbIe
AJIEMEHTHl MPSMOYTOJBHOTO TPEYTroJIbHUKA («PELIEHUE NPSAMOYTOJBHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KANBKYJISATOPA) JUTMHBL U YTJIBI 11 HETaOJIMYHbBIX 3HAUCHUI.

[Tonb30BaTbes hopMyliaMy MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTSL HAXOXKJAEHUSI COOTHOIIEHUI MEXy TPUTOHOMETPUUECKUMH BEIUYMHAMM.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JJIsl HaXOXKACHMS Pa3JIMYHBIX AJIEMEHTOB
TPEYroJbHUKA («PEIIEHUE TPEYrOJBbHUKOBY»), MPUMEHATh MX IPU PEIIEHUU T€OMETPUUYECKUX
3azay.

Brnaners nonstusMu npeodpazoBaHus MoJ00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX
¢uryp. Ilomp30oBaTbes CBOMCTBAMHU 10100US IPOU3BONIBHBIX (PUTYDP, YMETh BBIYUCIATH AJIUHBI U
HAXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumMeHsTh cBoiicTBa MOJOOMS B MPAKTHUECKUX 33]auax.
YMeTh NpUBOIUTH IPUMEPHI TOAOOHBIX (GUTYP B OKPYIKAIOLIEM MUpE.

[Tonb3oBaTbcs TeOpeMaMu O IMPOU3BEACHUU OTPE3KOB XOp[, O MPOU3BENECHUHM OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[lonmp30BaThcs BEKTOpaMH, MOHUMATh HMX TEOMETPUYECKMA U (PU3MUYECKHH CMBICIH,
OPUMEHSTh UX B PEHICHUH TeoMeTpuyeckux U (usmueckux 3anad. [IpumeHsTH cKansipHOE
IIPOU3BEJICHNE BEKTOPOB ISl HAXO0XKACHUS JJIMH U YTJIOB.

[losnb30BaTbcsi METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PELICHUH
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.



Bnagers MOHATHSAMH NMPaBUIBHOIO MHOTOYTOJBHUKA, TMHBI OKPYXHOCTH, JUIMHBI JYyTH
OKPY’KHOCTM M PaJUaHHOM MEpbl YIVIAa, YMETb BBIUUCIATH ILIOLIAAb KPyra U €ro 4YacTew.
IIpuMeHATH MOyYEeHHbIE YMEHUS B IIPAKTUYECKUX 3a/1a4ax.

Haxoauth ocu (WM LEHTPBI) CUMMETpPUH (UTYp, MPUMEHSTHh IABUKCHUS IUIOCKOCTH B
MPOCTEUIIINX CITyYdasiX.

HpI/IMeHHTI: MOJIYYCHHBIC 3HAHUA HA NPAKTUKC — CTPOUTHL MATCMATUUYCCKHUC MOACIINU IJIA
3aa4 peaHBHOﬁ JKU3HU U IPOBOJAUTH COOTBCTCTBYIOIINUEC BBIYUCIICHUSA C IPUMCHCHUCM HO,Z[O6I/I5I
U TPUTOHOMETPHUECKUX (PYHKIUH (TIOJIB3YSCh, T HEOOXOIUMO, KaTbKYJIATOPOM).



Ne
n/n

5.

TemaTuveckoe MJIAHUPOBAHUE

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

[Ipocrelinine reoMeTpUIEeCKue
(GUrypsl 1 X CBOKCTBA.
N3MepeHne reoMeTprudecKux
BEJIMYUH

TpeyroabHUKH

[TapannensHble npsiMble, CymMmMa
YTJIOB TPEYTOJIbHUKA
OKpy’>KHOCTb U KpYT.
['eomeTpuyeckune nocTpoeHus

[ToBTOpeHME, 0000IIEHNE 3HAHUI

OBHIEE KOJIMYECTBO YACOB
11O TPOT'PAMME

Ne
n/n

6.

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

YeThIpEXYroIIbHUKA

Teopema daneca u TeopemMa o
IIPONOPLUUOHAIIBHBIX OTPE3KAX,
0JOOHBIE TPEYTOIbHUKU
ITmonrans. Haxoxaenue miomaaei
TPEYrOJIbHUKOB U1 MHOT'OYTOJIBHBIX
¢buryp. [Tnomaau nogoO6HBIX GUTYp
Teopema [Iudaropa n Hauana
TPUTOHOMETPHUH

Vsl B OKpyKHOCTU. Brincanusie
1 ONACAaHHBIC YETHIPEXYTOJIbHUKH.
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxHOCTEI

[ToBTOpEHME, 0000IIIEHNE 3HAHUI

OBHIEE KOJIMYECTBO YACOB
11O NIPOT'PAMME

7 KJ1acc
Kouunu DJIeKTPOHHbIE
€CTBO (uudposrbie)
4acoB oOpa3oBaTe/ibHbIEC
Bcero pecypcebl
14 bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2¢
22 bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
14 bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e
14 bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2¢
4 Bbu6nuoreka [JOK
https://m.edsoo.ru/7f415e2e
68
8 KJ1acc
Kouunu DJIeKTPOHHbIE
€CTBO (uudposrbie)
4yacoB oOpa3oBaTe/ibHbIEC
Bcero pecypcebl
12 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
15 bubmuorexa [JOK
https://m.edsoo.ru/7f417e18
14 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
10 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
13 bubmuorexa [JOK
https://m.edsoo.ru/7f417e18
4 Bbu6nuoreka [JOK
https://m.edsoo.ru/7f417e18
68
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 kiace

Ne  HaummenoBanmue pasznesioB u tem  Kouaunu DJIeKTPOHHbIE JdomosHuTes b
n/n MPOrpamMmMbl €CTBO (uudpossbie) Hasl
4acoB oOpa3oBaTe/ibHbIEC uHpopmanus
Bcero pecypcebl
1. Tpuronomerpus. TeopeMbl
K(I))CI/IHyCOB I/IpCI/IHyCO]‘E Pemenue 16 bubmaorexa LIOK
https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
2.  IlpeoOpasoBanue momoous.
MpeTpI/II‘)IeCKI/Ie COOTHI(;I_HGHI/ISI B 10 St W
https://m.edsoo.ru/7f41al2c
OKPY>KHOCTHU
3. IIpaBuiIbHBEIE MHOT'OYTOJIBHUKM.
I[JII)I/IHa Opr)I(HOCTI/I};I IUIOIAb 8 Bubmioreka HOK
N https://m.edsoo.ru/7f41al2c
Kpyra. Beraucienue miomnaaei
4.  JlexapTOBBI KOOPAUHATHI HA 9 bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
5. bubmuorexa [JOK
BexToper 12 https://m.edsoo.ru/7f41al2c
e JIBMOKEHHUS TUIOCKOCTH 6 Srbma) OIS
https://m.edsoo.ru/7f41al2c
7.  TloBTopenue, 06001ICHNE, 7 Bbu6nuoreka [JOK
cUcTeMaTu3alus 3HaHU! https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB 68

11O TPOT'PAMME
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHoypouyHoe muianHupoBaHue

I'eomerpus 7 xnace
2 Jaca B HeJielro, 68 4acoB B 1o

Ne
Tema ypoka
n/n
1. [Ipocreiinme reoMeTprHuecKue 0ObEKTHI
2. MHOroyrojisHUK U JIOMaHast
3. [Ipsimast 1 oTpe30K
4, Jlya u yron
S. PaBenctBo ¢uryp. CpaBHeHHE OTPE3KOB H yIIIOB
6. buccekrpuca yrna. Pemenue 3agau
7. Jnuna otpeska. EquHuiibl u3mepeHust
8. Pemenue 3a1a4y Ha BbIYMCIICHUE JITTMHBI OTPE3KA
0. ['pamycHas mepa yriia
10.  M3mepeHue yriaoBbIX BEJIWMYHH, BEIYUCICHHE YTIIOB
11.  CmexHble U BEpTUKAJIbHBIE YTJIbI
12.  Pemenue 3ama4 o teme "CMeXHBIC U BEPTUKAIbHBIC YTIIbI"
13.  IlepneHauKymsipHBIC IPSMBIC
14. KourtpoJanHas padora Nel mo teme "Ilpocreiimme

reoMeTrpuyeckmne (Urypbl 4 Ux cpoiicrea'

15.  TpeyronabHuk

16.  TlonsTHe O paBHBIX TPEYTOJbHUKAX U MIEPBUYHBIC
MIpeJICTaBJICHHS O PaBHBIX (PUTypax

17.  IlepsbIil npu3HaK paBEHCTBA TPEYTOILHUKOB

18.  Pemenue 3a1a4 Ha nepBbIi MPU3HAK PAaBEHCTBA
TPEYTOJILHUKOB

19.  IlepneHnukyisip K nNpsiMoit

20.  MenuaHbl, OUCCEKTPUCH U BRICOTHI TPEYTOJIbHUKA

21.  PaBHOOempeHHBIN TPEYyTrOIBLHUK U €TO0 CBOMCTBA

22. Pemenue 3amay Ha cBOICTBA paBHOOEIPEHHOTO
TpEyroJIbHUKA

23.  Bropoii mpu3HaK paBeHCTBA TPEYTOJIHHUKOB

24.  Pemienue 3a/1a4 Ha MPUMEHEHUE BTOPOTO NMPU3HAKA
paBEHCTBA TPEYTOJbHUKOB

25.  Tperuit mpu3HaK paBeHCTBA TPEYTOJbHUKOB

26.  Ilpu3Haku paBeHCTBa TPEYTroJIbHUKOB. Pemienue 3aqau

27.  OKpYXHOCTb

28.  IloctpoeHue oTpes3Kka, paBHOTO JaHHOMY

29.  Iloctpoenwue yriia, paBHOTO JaHHOMY

30.  IlocTpoeHnme OMCCEKTPUCH yTia

31.  IloctpoeHue nepreHANKYISIPHBIX TPIMBIX

32.  TlocTpoeHue cepearHbI OTpe3Ka

33.  IlocTpoeHus HUpPKyIEeM U JTUHEUKOMH

34. 3ajaun Ha TTOCTPOEHUE
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35.
36.
37.

38.
39.
40.
41.

42.
43.
44,
45.
46.
47.

48.
49.

50.

51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.

65.
66.
67.
68.

Pemenue 3anay no teme "TpeyronbHuku"
KonTtpoabsnas padora Ne2 no teme "TpeyronbHukn'
[TapannensHbie psMbie. Hakpect nexanue,
OJTHOCTOPOHHHUE U COOTBETCTBEHHBIE YTIJIbI

[Ipu3Haky nmapajieaIbHOCTH HNPSIMBIX

006 akcuomax ruranuMeTpuu. [1aTeiii noctynar EBknmna
CaolicTBa napamienbHbIX MPSMBIX

VYTIIbl ¢ COOTBETCTBEHHO MApAJIEIbHBIMU WU
MEPIEHIUKYISIPHBIMA CTOPOHAMHU

CyMMa yTiioB TpeyrojibHUKa

CoOoTHOIIEHNS MEK Ty CTOPOHAMM U YIJIAMH TPEYTOJIbHUKA
HepaseHncTBO TpeyronbHuka

CaolicTBa ¥ IPU3HAKY NPSIMOYTOJIbHBIX TPEYTOJIBHUKOB
[Ipu3Haky paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB
Paccrosinue ot Touku 10 npsiMmoid. PaccTtosinne mexmay
MapajuieIbHbIMU IPSIMBIMHU

ITocTpoeHne TpeyroiabHHUKA IO TPEM JIEMEHTaM
ITonstue o 'MT. CBoiicTBO CepeAMHHOIO NEPIIEHIUKYIIIpA
K OTPE3KY

KonTtpoabHas padora Ne3 mo teme "[lapansienbHbie
npsiMble, CyMMa YIJIOB TPeyrojbHUKa'"

OKpYKHOCTh

CBolicTBa IMaMETPOB U XOPJ OKPYKHOCTU

B3anMHOe pacnonokeHue npsMon U OKPYKHOCTH
Kacarenpnas. CBOMCTBO KacaTeIbHOM K OKPY>KHOCTH
[Ipu3Hak kacatenbHOU

OKpyXHOCTb, BIMCaHHas B TPEYTOJIbHUK

OKpy’KHOCTb, OIMCAHHAs1 OKOJIO TPEYTOJIbHUKA
Pemenue 3a1a4y Ha BIMCAaHHYIO M ONIMCAHHYIO OKPYKHOCTU
®urypbl, CAMMETPUYHBIE OTHOCUTEIBHO TTPSMOU
OceBast cuMMeETpHUs

CBoiicTBa 0OCEBOM CUMMETPHUU

[Ipocreiine 3axa4n Ha IOCTPOEHUE

Pemenue 3anay no teme "OKpyKHOCTB"

KonTtpoabHast padora Ne4 mo teme ""OKpYy:KHOCTH U
Kpyr. 'eomeTpuyeckue nocrpoeHus"

[ToBTOpenune. CMexHBIE U BEPTUKATBHBIE YTIIbI
IToBropenue. TpeyronbHuku

IToBropenue. [lapamienbHbie IpsMbIE

[ToBTOpenue. OKpyKHOCTb, KPYT
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IHoypouyHoe muianHupoBaHue

I'eomerpus 8 ximacc
2 Jaca B HeJielro, 68 4acoB B 1o

Ne JlonoJHuTeIbHASA
Tema ypoka

n/n uHopmanus

1 Onpenenenne 4eTbIpEXYTOJbHUKA

2 [Tapannenorpamm.

3. CBOMCTBO UaroHajnel napasnienorpaMmma.

4 CBOMCTBO MPOTHUBOJICKAIIUX CTOPOH U YTIIOB

napaiesiorpaMma.

S) IIpssmoyronbHUK

6. Pom6

7. Ksagpar

8 [TpssmoyronpHuK. PoMO. KBanpar. Pemenue 3amay.

9 Pemenne 3anau no reme «4eTbIpEXyroabHUKN

10. KonurtpoabsHasi padora Nel «HeTbIpéxyrojbHUKN»

11.  Teopema ®aneca

12.  Cpenuss TuHUS TPEYTOIbHUKA

13.  Cpenuss nuHus TpeyroibHUKa. Pemenue 3amay.

14.  Tpaneuws.

15. Tpaneuus. Pemenue 3anay.

16.  Teopema o mpoNOPIHOHATBHBIX OoTpe3kax. [locTpoeHue
4eTBEPTOrO MPOMOPIHOHAIBHOTO OTPE3Ka.

17.  Pemenue 3amau o temam «Teopema Danecayn, «CpenHsist
JIUHUS TPEyroyibHUKay, «CpeaHsis JIMHUS TPATeLun.

18.  KourtpoasHas padora Ne2 «Teopema ®ajieca. Cpennsis
JIMHUSA TpeyrojbHuKa. CpeaHsisi JUHUS TPanenum».

19.  Kocunyc yria

20.  Teopema [Iudaropa. Erunerckuii TpeyroyibHUK.

21.  Teopema IIudaropa. Pemenue 3amau.

22.  IlepnieHAUKYISp U HAKJIOHHAS

23.  Ilepnenaukynsip u HakJIoHHas. Pernienue 3amad.

24.  Pemenue 3anau o teme «Teopema [Iugaropar

25.  KountpoabHas padora Ne3 «Teopema Iudaropa»

26.  HepaBeHCTBO TpeyroibHUKA

27.  HepaBeHcTBO TpeyrojbHHKa. Pemenue 3anau.

28.  CooTHOLICHUS MEXKIY CTOPOHAMHU U YTJIAMH TPEYTOJIbHUKA

29.  CooTHOIIEHUSI MEX]Ly CTOPOHAMH U YIJIaMU TPEyroJIbHUKA.
Pewenne 3anau.

30.  OCHOBHBIC TPUTOHOMETPHUECKHUE TOKIECTBA

31.  3HayeHus CMHYycCa, KOCHHYCA U TAHI'€HCA HEKOTOPBIX YTJIOB.

32.  HM3meHeHMe CHHYCa, KOCHHYCA U TAHI'€HCA IIPU BO3pAaCTaHUHU
yria.
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33.

34.

35.

36.
37.

38.

39.
40.

41.

42.

43.
44,

45.

46.

47.
48.

49.

50.
51.

52.
53.
54.
55.
56.

S7.
58.
59.
60.

OCHOBHBIE TPUTOHOMETPUUYECKHUE TOKIACCTBA. JHAUCHUS
CUHYyCa, KOCUHYCA U TAHI€HCa HEKOTOPBIX yIiioB. Pemienue
3a/ay.

Pemenue 3agau mo reme «COOTHONIEHUS MEXIAY CTOPOHAMHU
U yTJIaMU TPEYTOJIbHUKA

KonTtpoabHas padora Ned «CooTHOLIEHUS MEKITY
CTOPOHAMH M YIJIAMH TPEYroJbHUKA)

Ornpenenenue 1eKapTOBbIX KOOPAUHAT

Koopaunatsl cepennnbl oTpeska. Paccrosinue Mexy
TOYKaMHU

Koopaunatsel cepenunsl oTpes3ka. PaccTosinue Mexmy
ToukaMH. Pemmenue 3amau

YpaBHEHHE OKPYKHOCTH

VYpaBHenue npsamoil. KoopauHars! TOUKM IiepecedeHUs]
MPSIMBIX

Pacnonosxenue npsiMoii OTHOCUTENIBHO CUCTEMBI KOOPAMHAT.
VYrnoBo#t kodhduimeHT B ypaBHeHHHU nipsimoid. ['paduk
JTUHEWHON (QYyHKIINH

YpaBHEHHE OKPYKHOCTH. Y paBHEHHE NPsIMOM. Pemenne
3a1a4

[lepeceyenue npsiMoii ¢ OKPYKHOCTBIO

Omnpenenenue cuHyca, KOCHHYCa M TaHTeHca JIsl TI000ro
yria ot 0° mo 180°

Pemenue 3agau no reme «JlekapToBbl KOOPAMHATHI Ha
IIJIOCKOCTH

KontpoabsHnas padora Ne S «/lekapToBbI KOOPAMHATHI HA
IIOCKOCTH

[IpeobpazoBanue ¢uryp. CBoWCcTBa IBHKCHHS.
CumMeTpusi OTHOCUTEIBHO TOUYKU. CUMMeETpHUst
OTHOCHUTEIBHO MPSAMON

CummeTpusi OTHOCUTENBHO TOUKU. CUMMETpHUsI
OTHOCHUTEJBHO IpsAMON. Pemenue 3agau

IToBopor

[TapannensHbIN epeHOC HEero cBolicTBa CyllleCTBOBAHUE U
€AMHCTBEHHOCTh NAapaJJIEIbHOTO IEPEHOCA

[TapannensHBIN IEPEHOC U €r0 CBOMCTBA. Pelenne 3aaa4y
ConanpaBieHHOCTh MOMYNPSAMBIX. PaBeHCTBO Quryp
Pemrenue 3amau no reme «/IBuxeHus»

KontpoabsHnas padora Ne 6 «/IBmxenusn

AOcoiroTHas BeTUYMHA M HAPpaBJICHHE BEKTOpa. PaBeHCTBO
BekTOpoB. KoopinHatel BekTopa

Cnoxxenue BeKTOpoB. Cl0XeHue Cuil

Cnoxxenue BeKTOpoB. C0XeHUe CUil

YMHOXEHUE BEKTOpa Ha YHUCIIO

Pa3snosxeHnne BekTOpa 1o IByM HEKOJIJIMHEAPHBIM BEKTOPaM
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61.
62.
63.
64.
65.
66.
67.
68.

CkansipHO€E ITPOU3BENECHNUE BEKTOPOB

CkansipHO€E IPOU3BENEHNUE BEKTOPOB

PasnosxeHnne BekTOpa o KOOPAUHATHBIM BEKTOPaM
Pemenue 3agau mo reme «BekTopbD)
KonTpoabHas padora Ne7 «BekTopbp»
[ToBTOpenue no TeMe «HeTbIpexyroabHUKI
IToBTropenue no teme «Teopema ITudaropa»
[ToBTOpenue no Teme «JlekapToBbl KOOPAUHATHI HA
IIJIOCKOCTH
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13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,
25.
26.
27.
28.

29.

IToypouyHoe miiaHupoBaHue
I'eomerpus 9 ximacc
2 yaca B HeJIelTro, 68 4acoB B 1o

Tema ypoka

[TpeobpazoBanue momooms
CaoiicTBa mpeodpazoBaHus MO100US
[Tonobue duryp
[Tpu3Hak mogoOus TPEYTrOILHUKOB IO IBYM yTJIaM
[Tpu3Hak mogo6ust TPEYroJbHUKOB IO IBYM CTOPOHAM U
YIIIy MEXAY HUMH
[Tpu3Hak momo6ust TPEYroJbHUKOB MO TPEM CTOPOHAM
[TomoOue nMpsIMOYTOIBHBIX TPEYTOJILHUKOB
[Tpu3Haku momoOust TpeyronbHUKOB. Pemenne 3aqayu
[TpusHaku mogo0ust TPEYroJbHUKOB. Perenue 3amaq
VYTIubl, BIMCAaHHBIE B OKPYKHOCTh
VYTriab1, BHUCAaHHBIE B OKPY>KHOCTh. Pelienue 3amaqy
IIponopLioHaIBHOCTH OTPE3KOB XOPJ M CEKYILIUX
OKPYXHOCTHU
[IponoprroHanbHOCTh OTPE3KOB XOPI U CEKYIIUX
OKPY’KHOCTH
KonTpoabsHnas padora Nel mo teme: «IIpeodpazoBanue
noao0us»
TeopeMa KocHHYCOB
Teopema kocuHycoB. Pemenue 3agauy
Teopema cuHycOB
Teopema cunycoB. Pemenune 3amau
CooTHOIIEHHE MEX Y YIVIAMH TPEYTOJIbHUKA U
MIPOTHUBOJICKAITUMHU CTOPOHAMU
Pemenue TpeyroapHUKOB 10 JBYM CTOPOHAM U YTy MEXAY
HUMHU, 110 CTOPOHE U 2 yriam
Pemienue TpeyroabHUKOB 1O TPEM CTOPOHAM, T10 2
CTOPOHAaM M YTy, IPOTUBOJIEKAIIEMY OJHOU U3 CTOPOH
Pemienue TpeyroabHMKOB
Kontpoabnas pabora Ne2 no teme: «Pemenne
TPEYroJbHUKOB)»
Jlomanas. Belykiible MHOTOYT'OJIBHUKH
Jlomanas. BelyKiible MHOTOYTOJbHUKH
[IpaBunbHBIE MHOTOYTOJIBHUKH
®opMyIIbl U1l paIuyCOB BIMCAHHBIX U OMUCAHHBIX
OKPY>KHOCTEH MPaBUIbLHBIX MHOTOYTOJIbHUKOB
®opMyIIbl ISl paIuyCOB BIMCAHHBIX U OMUCAHHBIX
OKPY’KHOCTEH IPaBUIbHBIX MHOTOYTOJIbHUKOB
@opMyIIbl Ul paiuyCOB BIIMCAHHBIX M ONMCAHHBIX
OKPY’KHOCTEH IPaBUIbHBIX MHOTOYTOJIbHUKOB
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.

50.

51.
52.
53.
54.
55.

56.
S57.
58.
59.
60.
61.
62.
63.

64.
65.
66.
67.
68.

ITocTpoeHne HEKOTOPBIX PABUIBHBIX MHOTOYT'OJIbHUKOB
[Tomo6ue mpaBUIIBHBIX BBITYKJIBIX MHOTOYTOJIEHUKOB
[Tono6ue mpaBUIIBHBIX BBITYKJIBIX MHOTOYTOJIEHUKOB
[Tono6ue nmpaBUIIBHBIX BBITYKJIBIX MHOTOYTOJIEHUKOB
JnuHa okpyxHoctu. Pagnannas mepa yria

Jlnuna okpyxHoctu. Pannannas mepa yria

Jlnuna okpyxHoctu. Pannannas mepa yria

Pewenne 3anau

KonTtpoabHas padora Ne3 nmo reme: «MHOroyrojibHuKH»
[Tonsitue mmomaau. [lnomane npsiMoyroiabHUKa
[TonsTue mnomaau. Inomane npssMoyroiabHuKa
ITonsarue mnomanu. Ilnomans npsIMOyroJbHUKa
[Imomane napamienorpamMmma

[Inomane napanienorpamMmma

[Imomanae TpeyroabHUKA

®opmyna ['epoHa 1 miomaay TpeyroabHUKa
[Imomaae Tpaneunu

Pewenne 3anau

KonTpoabHnas padora Ne4 no reme: «Ilnomaau puryp»
®opmyJibl ISl paANyCOB BIIMCAHHOW U OMMCAHHOMN
OKPY>KHOCTEH TPEYroJbHUKA

@opMyIIbl IS pauyCOB BIIMCAHHON U ONIMCAHHOU
OKPY’KHOCTEH TPEYroJbHUKA

[Tnomanu mogoOHBIX Guryp

[Tnomanu mogoOHbBIX Guryp

[Tnomane kpyra

Pemenue 3agau

KountpoabsHnas padora Ne5 no teme: «Ilnomanu
moA00HBIX GuUryp»

AKCHOMBI CTEPEOMETPUM

MHoOrorpaHHuKu

Tena BpameHus

Tena BpameHus

MHororpaHHuKu

MHoOrorpaHHuKu

Tena Bpaienus

IToBropenue. Yrisl. IlapamienbHble U NEPIEHIUKYIISIPHBIC
psiMbIe

IToBropenue. TpeyronbHuku

[ToBTOpenue. YeTbIpEXYTroabHUKN

[ToBTOpEeHNEe. MHOTOYTOJIbHUKHI

IToBTOpenue. OKpy>XKHOCTb U KPyT'

IToBTOpenue. /lekaproBa cucreMa KOOpAUHAT
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI 1151 YAEHUKA

* ['eomerpus, 7-9 knacesl/ Aranacsu JI.C., byry3os B.®., Kagomues C.b. u npyrue,

Axuunonepsoe obmectBo «M3narensctBo «IIpocBemenuer»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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