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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur Ha YpOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHusi «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT TE€OMETPUHU SBISETCA HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIIUMNCS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCIICHHS U OLICHUBATH aJICKBaTHOCTh ITOJYYEHHOTO PE3YyJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JAPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meroxn koopaunat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bekropsy, «JIBmkenus miaockoctu», «IIpeodpazoBanust mogo0ous.

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHHK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa MW MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. [Ipu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTrOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OOoJbllel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yrma W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyHOCTb, BIHMCaHHAas B YroJ. BrnucaHHas u OIKMCAaHHAsg OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHeie
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tpanenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

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

[Togobue TtpeyronbHUKOB, Ko3pduimueHnt mnomodus. I[lpusHaku momooUs
TpeyroJibHUKOB. [IpuMeHenne nogooust mpu pelieHny NPakTUYECKUX 3a/1ay.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BnucanHble W LEHTpaJbHBIE YIJIbI, YTOJ MEXAY KacaTelbHOW M XOpIOM.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnoioxkeHue JAByX OKpyxkHocrel. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanme nomoous. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpaMmH. Pas3nokeHue BeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalsspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y pPaBHEHUS NPSIMOM U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEH M MPpAMBIX. METOI KOOPIAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE cUMMeTpuH Guryp (djaeMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpaMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JeHHUH, YMEHUIO BHUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHMEM MaTEeMaTHYECKON HaykKu Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCIIEOBATEIbCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHUH W OTIbIXa, pEryJspHas (Qundeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETCHLIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyalMlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA I OOOOIIEHWS W CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH M  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopednss B (akTax, JAHHBIX, HAONIOACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TMPSAMBIC M OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHuss ydeOHOM 3amaud (CpaBHMBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(bopMyIMpOBaTh BOIPOCHl, (PUKCHPYIOLIME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKkKe BbIJIBUIaTh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJAY PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUIbl paboOT, JOroBapUBaThCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODJAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU YJE€HAMH KOMAaHJbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJrOPUTM pElIeHUs 3aAaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS TIpollecca U pe3ysabTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa AEITEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K koHiy oOydeHus B 7 KJacceoOydaromUics TMOMYYUT CIECAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh UW3y4YeHHBIE TE€OMETpUYECKHE (UTYpbI, ONpPEneisTh HuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyl0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOM K  THUIIOTEHY3€  MPSIMOYIOJIBHOIO
TPEYIrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensiTe napayieIbHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemats 3amaun Ha KieTyaToi Oymare.

[IpoBOIUTH BBIUUCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapajUICIbHBIX IPSAMBIX CeKyueh. Pemare mnpakthueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

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

®opMynUpOBaTh ONPEHECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHaMeETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh NMPUMEHATH 3TH CBOMCTBA IPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOU K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMH, TOHUMATh
WX IIPAKTHYECKUN CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYIS U
JIMHENKHU.

K xoniy oOydenuss B 8 KkiacceoOydaromuiicss MOMYYUT CIEIYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX JIJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHSTh
UX CBOMCTBA NpPHU pELICHWH TreoMeTpuyeckux 3aznad. [lomp3oBaTbes TeopeMon
dajieca 1 TEOPEMON O IPOIOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa msg pemieHUsT TE€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyTrojbHUKA. [10J1b30BaThCA 3TUMHU MOHATUSAMU JJIs pPELIEHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuyHbiMU crioco0aMu) IUIOLIab TPEYroJbHUKA U IJIOLIaaN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHCAHHOTO W UEHTPAJIBHOIO YIJIA, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K kxoHiy oOydyenus B 9 kjacceoOydaromuicsl TOMYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaJbKYISATOPA) JITHUHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBatbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXO0XKACHUS Pa3JINYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJIbHUKOBY»), MPUMEHATh HX MPHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX Guryp. [lonp3oBarbest cBOWCTBaMHU 110100Ms TPOU3BOJIBHBIX
¢buryp, yMeTh BBIYHCIATH [JIMHBI W HAXOIWUTh YIJBI y TOJOOHBIX Quryp.
[IpumeHnsTh cBoWicTBa MOAO0OMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEpPHI OT0OHBIX (PUTYP B OKPYKAOIIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHUMATh MX T€OMETPUYECKHU W (U3HUECKUI
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IprMEHATD CKAJISIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXO0XKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOLOM KOOPAMHAT HA IUJIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNH T€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oay4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a49ax.

Haxoauth ocu (MM LEHTPBI) CUMMETpUM (UTYp, NPUMEHATH JIBHKECHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpyMEHATh MONMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHON KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C TNPUMEHEHHEM IMOA00Ms U TPUTOHOMETPUUYECKUX (YHKIMHM (IOJIb3ysCh, TIe
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl 1
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obueHHe sHaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



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

8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bubmuorexa [JOK
1 q 12 1
CTRIPEXYTONBHAKA https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubmuotexa [JOK
IT 4 1
6 OBTOpeHHE, 0GobenHe HaHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnoreka [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpazoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa OK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIalb Kpyra 8 brbmmorexa LTOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 9 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne m/n Tema ypoxa Konrpoubnble IIpakTHyeckue HuppOBLIC
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 [Ipocreiinne reoMmeTpruueckue 0ObEKThI 1 bubmmorexa LIOK
https://m.eds00.ru/8866b724
bubnnorexa [HOK
2 Moroyrosbiitk, slomattas 1 https://m.edsogru/8866cb6a
3 CMexHbIEe U BEPTUKAJIBHBIE YTJIb 1 bubmorexa [JOK
https://m.eds00.ru/8866c5c0
4 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1 bubmorexa [JOK
https://m.eds00.ru/8866c7be
5 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1
6 CMexXHbIe U BEPTUKAJIbHBIE YTJIbI 1
7 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1
8 CMexXHbIE U BEPTUKAJIbHBIE YTJIbI 1
9 W3mepeHne IMHEUHBIX U YTIIOBBIX 1
BEJIMYMH, BBIUMCIIEHUE OTPE3KOB U YIJIOB
10 W3mepeHre TMHEWHBIX U YTIIOBBIX 1 bubnnoreka [JOK
BEJINYHH, BEIYMCICHUE OTPE3KOB U YTIIOB https://m.edso0.ru/8866c3ea
11 H3mepeHue JIMHENHBIX U YIJIOBBIX 1
BEJIMYMH, BEIYUCIIEHUE OTPE3KOB U YIJIOB
12 H3mepeHue IMHENHBIX U YIJIOBBIX 1
BEJIMYMH, BBIUMCIIEHUE OTPE3KOB U YIJIOB
13 [TepumeTp u miomanb Guryp, 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

COCTAaBJICHHBIX U3 MPAMOYT'OJIbHUKOB

[Tepumetp u momaab Guryp,

14 COCTaBJIEHHBIX U3 IPSIMOYTOJbHUKOB
[TonsiTHE O paBHBIX TPEYTrOJIbHUKAX U
15 NIEpBUYHBIE NIPEICTABICHUS O PABHBIX bubmmorexa LIOK
urypax https://m.eds00.ru/8866ce80
16 Tpu npu3HaKa paBeHCTBA TPEYTrOJIbHUKOB bubmmorexa LOK
https://m.edso00.ru/8866d1fa
17 Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB bubmmorexa [JOK
https://m.eds00.ru/8866d34e
18 Tpu npu3HaKka paBeHCTBA TPEYTrOJIbHUKOB bubmmorexa [JOK
https://m.eds00.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA TPEYTrOJIbHUKOB
20 Tpu nmpu3Haka paBeHCTBA TPEYTOJIbLHUKOB
21 Tpu nmpu3Haka paBeHCTBA TPEYTOJIbLHUKOB Bubmmorexa LIOK
https://m.eds00.ru/8866e88e
99 [Ipu3Haku paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTroJIbHUKOB
93 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB
24 CBOMCTBO MeIMaHbI TPSIMOYTOJILHOTO bubnuorexa [JOK
TPEYroJIbHUKA, POBEAEHHON K THUIIOTEHY3€ https://m.edso0.ru/8866e9ec
o5 CBOICTBO MeIMAHBI IPSIMOYTOJIBHOTO
TpeyrojbHHUKa, MPOBEAEHHON K TUIIOTEHY3€
26 PaBHOOe1peHHbIE U PABHOCTOPOHHNUE bubnnoreka [JOK
TPEyrOJIbHUKH https://m.edso00.ru/8866d6fa
97 [Ipu3Haku u CBOCTBA paBHOOEIPEHHOTO bubnuotexa [JOK

TpeyrojbHUKa

https://m.eds00.ru/8866d880



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880

08 [Ipu3Haku u cBOICTBa paBHOOCIPEHHOTO bubnmoreka [JOK
TpEyroJbHUKA https://m.eds00.ru/8866d880
[Ipu3naku u cBOICTBa paBHOOCIPEHHOTO bubnunoreka [HOK
29
TPEYroJIbHUKA https://m.eds00.ru/8866e26¢
30 HepaBeHcTBa B reomeTpuu
bubmuoreka [JOK
31 HepaseticTsa b reoMeTpiit https://m.eds00.ru/8866e3a2
32 HepaBencTBa B reometpun
33 HepaBenctBa B reomeTpun
34 [IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM B bubnnorexa [JOK
30° https://m.eds00.ru/8866eb22
[IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM B
35
30°
36 KonrponbHas pabora no reme bubnuoreka [IOK
"TpeyronbHuku" https://m.edsoo.ru/8866echc
37 [TapannenbHble psAMbIE, UX CBOMCTBA bubnuorexa LIOK
https://m.eds00.ru/8866ef64
38 [Iareiit noctynat EBkinuaa
HakpecT nexaiiue, COOTBETCTBEHHbIE U
OJIHOCTOPOHHHUE YTJIbI, 00pa30BaHHBIC MPHU bubnuotexa [JOK
39
MEPECEUCHNH TTapaUIeIbHBIX MPSIMBIX https://m.eds00.ru/8866f086
S 4%11(971
HakpecT nexariue, COOTBETCTBEHHbIE U
40 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE NIPU
NepecedeHNH MapalyIesIbHbIX MPSIMBIX
cekyuien
41 Hakpect nexaiue, COOTBETCTBEHHBIE U

OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE IPU



https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

HepecequHH HapaJIHCJILHBIX HpSIMBIX
CeKyIlei

Haxkpect nexamue, COOTBETCTBEHHbBIE U
OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIC IPU

42
MEPECCUCHHUH MMAPAIIICITBHBIX TTPSIMBIX
S 4%11(971
HakpecT nexariue, COOTBETCTBEHHBIE
43 OJIHOCTOPOHHHUE YTJIbl, 00pa30BaHHBIC MPHU bubnnoreka [JOK
MEPECEUCHUH NapaUICIbHBIX MPSAMBIX https://m.eds00.ru/8866f3b0
S 4%11(971
[Tpu3Hak napauieTbHOCTH MPSIMBIX Yepe3
44 PaBEHCTBO PACCTOSHUHM OT TOYEK OJIHOM
IIPSIMOM 10 BTOPOU MPSIMOM
[Tpu3Hak mapamienbHOCTH MPSIMBIX Yepe3
45 PaBEHCTBO PACCTOSHUHM OT TOYEK OJIHOM
IIPSAIMOM 10 BTOPOU MPSAMOM
46 CyMmMma yTiioB TpeyroJibHuKa bubmorexa HOK
Y e peyr https://m.eds00.ru/8866f630
47 CyMmMma yTJioB TpeyroJibHUKa bubmorexa HOK
Y e peyr https://m.edso00.ru/8866f8ba
48 Bremame yriel TpeyrojibHUKA bubmmorexa [JOK
YRR TPEYT https://m.edsoo.ru/8866fase
49 Buewnue yribl TpeyrojapHuKa
KonTponbhas pabota no teme
50 "[TapannenpHble MPsMbIE, CYMMa yTJI0B bubmmorexa [OK
P | P > CYMMa Y https://m.edsoo.ru/8866fe6e
TpeyrojabHUKa
51 OKpYyXHOCTbB, XOPJIbI M TUAMETP, UX bu6mmoreka [JOK

CBOMCTBA

https://m.eds00.ru/88670800



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800

bubmuorexa [JOK

52 Kacatenbuas k Okpy:KHoCTH https://m.eds00.ru/88670e9a
53 OKpYyXHOCTb, BIIICAaHHAS B YTOJ
54 OKpy’KHOCTb, BIIUCAHHAs B yTOJl
bubnnoreka [HOK
55 [Tonstue o 'MT, npumenenue B 3a1aqax httos://m.e dsogru 188670136
bubnnoreka [JOK
56 ITonstue o 'MT, npumeneHne B 3agadax https://m.e dsogru 188670508
buccektpuca u cepeIMHHBIHI
S7 NEPIEHIUKYIISIP KaK TEOMETPUYECKHE
MecTa TOUEK
58 OKpy’KHOCTb, OIIMCAHHAsL OKOJIO bubnnorexa [HOK
TPEYroJIbHUKa https://m.eds00.ru/88670a62
59 OKpy’KHOCTb, ONIMCAHHAS OKOJIO
TpeyrojbHUKa
60 OKpyXHOCTb, BITUCAHHAS B TPEYTOJILHUK bubmmorexa [OK
https://m.eds00.ru/8867103e
61 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK
62 [IpocrTeiimme 3agaun Ha MOCTPOCHUE bubmorexa HOK
https://m.eds00.ru/88671188
63 [Tpocreiimme 3aaun Ha TOCTPOCHUE bubmmorexa [JOK
https://m.eds00.ru/886712d2
KonTpomnpHas pabota mo Teme
64 "OKpyXHOCTh U KpyT. [ 'eomeTpuieckue bubmmorexa [JOK
" https://m.eds00.ru/88671462
MOCTPOCHUS
[ToBTOpeHUe 1 06001IeHNE 3HAHUT
65 OCHOBHBIX MTOHSITUM U METOJIOB Kypca 7 bubmmorexa [JOK

Kj1acca

https://m.edso0.ru/886715b6



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6

bubmuorexa [JOK

66 Hrorosas kouTponbras padota 1 https://m.edsoo.ru/886716ec
[ToBTOpEeHHE M 0000IIICHNE 3HAHUIA
67 OCHOBHBIX TTOHSITUH ¥ METOJIOB Kypca 7 1
KJacca
[ToBTOpeHUE 1 0600IICHNE 3HAHUT
68 OCHOBHBIX IIOHSITUH U METOAOB Kypca 7 1 bubnnorexa LIOK
yp https://m.edso0.ru/886719bc
Kjacca
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
nudposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 ITapaenorpaMm, ero IIpuU3HAKKA U CBOICTBA 1 bubmorexa [IOK
P P ’ p https://m.eds00.ru/88671af2
2 [TapaiutenorpaMmm, €ro IpyU3HAKH U CBOICTBA 1 bubmmorexa [IOK
P P ’ p https://m.eds00.ru/88671ca0
3 [TapaiutenorpaMmm, €ro IprU3HaKH U CBOICTBA 1 bubnmorexa LHOK
P P ’ p https://m.eds00.ru/88671ca0
YacTHEIE clIy4au IIapajIeIorpaMMOB
4 (mpsimo OJ'IZ:III/IK (I))M6 KBanaT) X 1 bubamorexa LOK
PAMOYT V,p > KBanpat), https://m.eds00.ru/88671dea
HpI/ISHaKI/I " CBOUCTBaA
YacTHEIE clIyYau IIapajIeIorpaMMOB
5 (mpsimo OJ'IZ:III/IK §M6 KBarpaT) ux 1 bubmmorexa LIOK
PAMOYT V,p > KBanpat), https://m.eds00.ru/88671f20
HpI/ISHaKI/I " CBOUCTBaA
YacTHbIE CaAyYau apauieorpaMMoB
6 (mpsimo oni,zm( (l;)M6 KBa, paT) ux 1 bubmmorexa [JOK
PAMOYT v,p > KBanpat), https://m.eds00.ru/8867209c
HpI/ISHaKI/I " CBOUCTBaA
bubmuorexa [JOK
7 T 1
parietus https://m.eds00.ru/88672358
8 PaBHOOOKAs U IPAMOYTOJILHAS TPAIIEIINN 1 Eubmorexa IIOK
p yr parient https://m.edso00.ru/8867252e
9 PaBHOOOKAs U IpsAMOYTOJILHAS TPAIIEIINN 1 Eubmorexa I[OK
p yr parient https://m.eds00.ru/88672858
10 Metona yaABOCHHUST METHUAHBI 1 bubmmorexa LOK

https://m.edsoo.ru/88672b14



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

bubmuorexa [JOK

1 Henpanpiias CHMMETpILA https://m.eds00.ru/88672b14
12 KonTponbhas pabota no teme bubnmoreka [JOK
"YeThIpEéXyroJbHUKH" https://m.eds00.ru/88672c9%a
13 Teopema daneca u Teopema o bu6nuoreka [IOK
MIPONOPLIMOHATBHBIX OTPE3KAX https://m.edso00.ru/8867337a
14 CpenHsist TMHUS TPEYroJbHUKA bubmmorexa LIOK
https://m.eds00.ru/88672e0c
15 CpenHsist TMHUS TPEYroJbHUKA bubmmorexa LOK
https://m.eds00.ru/88672f38
16 Tpaneuus, e€ cpeaHsst TUHUS bubmorexa LHOK
https://m.eds00.ru/88672358
17 Tpanenus, e€ cpeaHss TUHUS bubnmorexa LOK
https://m.eds00.ru/88673064
18 [TponopunoHanbHbIE OTPE3KU bubnmorexa LIOK
https://m.eds00.ru/88673794
19 [TponopunoHanbHbIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794
20 IleHTp Macc B TpeyroJbHUKE bubmmorexa [JOK
https://m.eds00.ru/886738fc
bubnmoreka [JOK
21 Hozobute TpeyrobHiKi https://m.edsogru/88673a78
22 Tpu npusHaka noo0us TPEYTrOJIbHUKOB bubmmorexa [OK
https://m.eds00.ru/88673bae
23 Tpu npuzHaka 1og00Hs TPEYroJIbHUKOB bubmmorexa LIOK
https://m.eds00.ru/88673d52
24 Tpu npuzHaka 1og00Hs TPEYroJIbHUKOB bubmmorexa LIOK
https://m.eds00.ru/8867400e
25 Tpu npuzHaKa Moao0us TPEYroJIbHIUKOB



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

[Ipumenenue mogo0us P peIICHUH

26
MPAKTUYECKUX 3a7a4
97 KonTtponsHas padora no teme "I[lonobnbie bubnuoreka [IOK
TPEeYroJabHUKN" https://m.eds00.ru/8867445a
98 CaoiicTBa IIOMIAAEH r€OMETPUIECKUX bubnmoreka [JOK
dburyp https://m.eds00.ru/886745fe
29 DopMyIsl U IUIOLIAAN TPEYTOJIbHUKA, bubnnorexa [HOK
napa’suiesorpaMmma https://m.eds00.ru/88674860
DopMyIsl JUIsl IUIOLIAAN TPEYTOJIbHUKA, bubnuoreka [IOK
30
napasuiesorpaMmma https://m.edso00.ru/88674a22
31 DopMyisl UI IUIOLIAAHA TPEYTrOJIbHUKA, bubnnorexa [HOK
napasuiesorpaMmma https://m.edso00.ru/88674a22
32 DopMyIsl U IUIOLIAAN TPEYTOJIbHUKA, bubnnorexa [HOK
napa’suiesorpaMmma https://m.eds00.ru/88675288
®opMyIbl 14 IJI0LIAANA TPEYTOIbHHKA, bubnuoreka [IOK
33
napa’suiesorpaMmma https://m.eds00.ru/8867542c
bu6mmoreka [JOK
34 B i
PIHCIICHHE ILIONANCH CAOKHBIX HIyp https://m.eds00.ru/88674e78
bu6mmoreka [JOK
n .
35 oAz GUryp Ha kieTHaTol Gymare https://m.eds00.ru/8867473e
36 [Mnomaau momgo6HBIX GuUryp
37 [Mnomaau momgo6HBIX puUryp
38 3amaqn ¢ MPaKTHICCKUM COJIep KaHUEeM bubmorexa HOK
a p Aep https://m.eds00.ru/88675558
39 3amaun ¢ IPaKTUYSCKUM COACPIKaHUEM bubmorera [JOK
a p Aep https://m.eds00.ru/88675684
40 Pemmenue 3agad ¢ moMONILIO METOA bu6mmorexa [IOK

BCIIOMOTAaTEILHON IUIOMIAIN

https://m.edso00.ru/88674f90



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90

bubmuorexa [JOK

41 KoHnTtposnbnas pabora o teme "[lmomranp" https://m.edsoo.ru/8867579¢
42 Teopema [Tudaropa u e€ npumeHeHue Etilfsﬂ;lrztiigroug 8675918
43 Teopema [Iudaropa u e€ npumeHenue E;ISSH;I;T:;?)&OU/I; 8675918
44 Teopema [Tudaropa u e€ npumeHeHMUE E;ISSH;I;T:;(;)cL)IrOu/I; 8675abc
45 Teopema [Iudaropa u e€ npumeHenne
46 Teopema [Tudaropa u e€ npuMeHeHHE

Omnpenenenne TPUTOHOMETPUICCKUAX

KIMH OCTPOTO yriia IpsIMOYTOJIbHOTO
47 ?S;Hyrlcl)nbﬁnxi TpH}If‘l;)HOMI;TpHZECKHG bubmmorexa LOK
https://m.eds00.ru/88675d32

COOTHOIIIEHUS B IPSIMOYTOJIbHOM

TpPEeYroJabHUKe
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO bubmorexa HOK

https://m.eds00.ru/88675f44

49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 KonTponasnas padora no teme "Teopema bubnnoreka [JOK

[Tudaropa u Hayana Tpuronomerpun" https://m.edsoo.ru/8a1407e8
59 Bnucannble v IeHTpaIbHBIE YIIIBI, YTOJ bubnmoreka [JOK

MEXK]1y KacaTeIbHOW U XOPI0U https://m.edsoo.ru/8a1415b2
53 Brnircannblie 1 HEHTpaIbHBIE YIJIBI, YTOI bubnuorexa [JOK

MEXy KacaTeJIbHOU U XOpAOoU https://m.edso00.ru/8a141940
54 BrnivcanHnble 1 IEHTpaIbHbBIE YTIIbI, YTOI bubmuotexa [JOK

MEXIy KacaTeJIbHOW U XOpAOou https://m.edsoo.ru/8al41b34
55 VYTIbl MEXAY XOPAaMHU U CEKYLIUMU



https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
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
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

56

Yrael Mexay XOpAaMU U CEKYLLIMMU

BrmcanHpie 1 onmMcaHHBIE

S7 YETBIPEXYTOJIbHUKY, UX IPU3HAKU U bubmmorexa [TOK
. pexyr ’ p https://m.edso00.ru/8a140f86
CBOWCTBA
Briucansele u onucaHHble
58 YEeTBIPEXYTOJIbHUKH, UX MPU3HAKU U bubmmorexa [TOK
. pexyr ’ p https://m.edsoo.ru/8al1416d4
CBOMCTBa
Brnincanssle u onucaHHble
59 YEeThIPEXYTONbHUKH, UX MPU3HAKU U bubamorexa LOK
PR AP https://m.edso00.ru/8a1416d4
CBOMCTBa
[IprMeHeHne CBOMCTB BIMCAHHBIX U
60 OTMCAaHHBIX YETHIPEXYTOIBLHUKOB MTPH
pELICHUH T€OMETPHUECKUX 3a]au
[IprMeHeHne CBOMCTB BIMCAHHBIX U
61 OTMCAaHHBIX YETHIPEXYTOIHLHUKOB TTPH
pEIIeHIH TEOMETPHYECKUX 3aa4
62 B3aumHoe pacnionoxenue IByx bubnuoreka [IOK
OKPYKHOCTEH, 00I1I1e KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
bu6mmorexa [IOK
63 Kacanue okpyxHOCTEM
24 https://m.edsoo.ru/8al410a8
KonTtponbHas pabota o teme "Yriisl B
64 OKpYXKHOCTH. BricaHHbIe U ONIMCaHHBIE bubnmorexa LIOK
by ] | https://m.edsoo.ru/8a141c88
YeThIPEXyTrOJbHUKU
65 IToBTOpEHNE OCHOBHBIX IMOHATHA U METO0B bubanoreka [JOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHe 3HAHUT https://m.edsoo.ru/8al41ddc
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubmuorexa [IOK
66 .
KypcoB 7 U 8 Kj1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/8al4lefe
67 Hrorosast KoHTpoJIbHAs paboTa bubnmoreka [JOK



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

68

IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB
KypcoB 7 1 8 Kj1accoB, 000011IeHne 3HAHU I

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

bubmuorexa [JOK
https://m.edsoo.ru/8al1420ac

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
ungpoBbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 OrnpezesieHne TPUTOHOMETPUICCKUX 1 bubnuoreka [{OK
¢bynkuuii yroos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 ®opMyJIbl IPUBEACHUS 1
bubnuoreka [{OK
T 1
3 COpEMa ROCHIHYCOB https://m.eds00.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bubmuoreka [IOK
° Teopenma kociitycon L https://m.edsoo.ru/8a142d5e
bu6nmorexa LIOK
T 1
6 copema CHHycoB https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB
8 Teopema cuHyCOB 1
Haxosxnenue IMH CTOPOH U BEJIMYWH YTII0B bubnmnorexa [JOK
9 1
TPEYTOJIbHUKOB https://m.eds00.ru/8a1430b0
bubnunorexa LIOK
1 P 1
0 CUICHIE TPEYTONBHHKOB https://m.edsoo.ru/8a142ac0
bubnunorexa LIOK
11 P 1
CUICHIE TPEYTONBHHKOB https://m.edsoo.ru/8a142ac0
bubnunorexa LIOK
12 P 1
CHICHHE TPEYTOIBHHIKOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroibHUKOB 1 bubmorexa [TOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

[IpakTryeckoe NpUMEHEHUE TEOPEM

bubnunorexa LIOK

14
CHHYCOB U KOCUHYCOB https://m.edso0.ru/8a142c3c
15 [IpakTdyeckoe MPUMEHEHHUE TEOPEM
CHUHYCOB ¥ KOCHHYCOB
16 KonTponbhas pabota no teme "Pemienue bubmmoreka [JOK
TPEyroJbHUKOB" https://m.edsoo.ru/8a14392a
bubnunoreka LIOK
17 [TonsiTue 0 MpeoOpa3oBaHUU TOI00MS
peobp s https://m.edsoo.ru/8a143ab0
18 CoOOTBETCTBEHHBIE 3JIEMEHTHI TTOJJOOHBIX bubmmoreka [JOK
buryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIC 3JIEMEHTHI TIOTOOHBIX
¢buryp
Teopema 0 Ipou3BEIEHUN OTPEIKOB XOP/I,
20 T€O peMa on pOI/I3Be €HUU OT pe3KOB ' bubmmorexa [JOK
p p a p . https://m.edsoo.ru/8al4406e
CEKYIINX, TeOpeMa O KBaJpare KacaTeIbHOU
Teopema 0 MpoU3BEICHUN OTPEIKOB XOP/I,
21 T€O peMa on pOI/I3Be HCHI/II/I oT pe3KOB . brbmmorexa LTOK
P P A P . https://m.edsoo.ru/8al441a4
CEKYIIIUX, TeOpeMa O KBaIpaTe KacaTelbHOM
Teopema o MpoM3BeICHNH OTPE3KOB XOP/I,
22 T€O peMa on pOI/I3Be I[eHI/II/I oT pe3KOB ’ brbmmorexa LTOK
p p a p . https://m.edsoo.ru/8al442da
CEKYIIUX, TeOpeMa O KBaJIpaTe KacaTelbHOM
93 [IpumeHeHue TeopeM B pelIeHUH bubmuorexa [IOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B pelIeHUU bubmuoreka [IOK
TeOMETPUUYECKUX 3a1a4 https://m.edsoo.ru/8al443fc
o5 IIpumMeHeHne TeopeM B pelIeHun bu6muoreka [JOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
26 KoHnTtponbHas pabota 1o teme bubnuorexa [JOK



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
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"IIpeoOpa3oBanue nogodus. Merpuueckue
COOTHOIIEHHUS B OKPY>KHOCTH"

https://m.edso0.ru/8a1447a8

97 Ornpenenenne BeKTOpoB. Pu3nuecKuil u bubnmnoreka HOK
T€OMETPUYECKHI CMBICI BEKTOPOB https://m.eds00.ru/8a144960
98 CIl0’)keHME U BBIYUTAHUE BEKTOPOB, bubnunoreka LIOK
YMHOKE€HHE BEKTOpA HAa YHUCIIO https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BRIUUTAHUE BEKTOPOB, bubmmoreka [JOK
YMHO>KEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB,
YMHOXEHHUE BEKTOpa Ha YUCIIO
31 Paznoxxenue BekTopa 1o 1Bym
HEKOJUTUHEAPHBIM BEKTOpaM
bubmmoreka [JOK
32 Koopuinaret Bektopa https://m.edso:)_.lru/8a144fbe
33 CxkansipHO€ MPOU3BEIEHUE BEKTOPOB, €TI0 bubmuoreka [JOK
MIPUMEHEHUE JUUIS HAXO0XKACHUS IUIMH U YIJIOB https://m.edsoo.ru/8a14539c
34 CxkansipHO€ MPOU3BEIEHUE BEKTOPOB, ETO bubnnorexa [JOK
MPUMEHEHUE JIJISI HAXO0XKACHUS IJTMH U YTJIOB https://m.edsoo.ru/8a14550e
35 Pemenue 3agayd ¢ momMoIbI0 BEKTOPOB brbmmorexa [JOK
https://m.edsoo.ru/8al44c3a
36 Pemenue 3a/1a4 ¢ moMoIs0 BEKTOPOB bubnnorexa [IOK
https://m.edsoo.ru/8a1458c4
37 [TprMeHeHre BEKTOPOB IS PEIICHUS 3a1a4
buzuku
38 KontpomnpHas padora mo reme "Bekropsr” Eggﬁ;;?:g;gg};a 145008
39 JlexapTOBBI KOOPIMHATHI TOUYEK Ha

IIJIOCKOCTH



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08

bubnunoreka LIOK

40 ¥paBHeHHe NPAMOit https://m.edsoo.ru/8a145c48
41 YpaBHeHue IpsAMOit
bubmmoreka [JOK
42 ¥ PABHEHIE OKPYKHOCTH https://m.edsocI)_.[ru/8a14635a
43 Koopaunats! Touex HezpecequH;I bubnunorexa LIOK
OKPYKHOCTH U MPAMOI https://m.edso0.ru/8a146620
MeTto1 KOOpAMHAT MIPH PEIICHUN
44 F€OMETPUYECKHX 3a/1a4, IPAKTUYECKHUX
3a1a4y
MeTto1 KOOpAUHAT MIPH PEIICHUN
45 FeOMETPUUECKUX 3a7ay, MPAKTHUECKUX
3a1a4y
Meroa KOOpAUHAT NPH PELIEHUHN
46 T€OMETPUUECKUX 3a71ay, MPaKTHUECKUX
3a/1a4y
47 KontponbHas padota o teme "JlekapToBbl bubnnorexa [JOK
KOOPJIMHATHI Ha TUIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 [TpaBrIIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYMCIICHUE MX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmnorexa [JOK
49 Hucno z. Jlnnita OkpysKHOCTH https://m.edsol_.[ru/8a1472c8
bubmmnorexa [JOK
>0 Hucno z. Jlrnita OkpysKHOCTH https://m.edsol_.[ru/8a14714c
51 JlnnHa nyru OKpy>KHOCTH
52 Pannannas mepa yria bubnmorera LHOK
https://m.edsoo.ru/8al4714c
53 [Inomane kpyra, cekTopa, CerMeHTa bubnmoreka [JOK



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c

https://m.edso0.ru/8a147426

54 [Tnomane kpyra, ceKTopa, CerMEeHTa bubmorexa HOK
https://m.edsoo.ru/8al147750
55 [Tnomane kpyra, ceKTopa, CerMEHTa bubmorexa [IOK
https://m.edsoo.ru/8al147750
56 [ToHsiTHE O ABMKEHUU TUIOCKOCTH bubmorexa LOK
https://m.edsoo.ru/8al147c82
S7 [TapannenbHblil nepeHoc, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
58 [TapamienbHbIM IEPEHOC, TOBOPOT bubmorexa OK
https://m.edsoo.ru/8a147f16
59 [TapamienbHbIM IEPEHOC, TOBOPOT
60 [TapaieabHBIN IEPEHOC, TOBOPOT
61 [IprumeHeHre NIBUKEHHUIN NPU PEIICHUU bubmuoreka [JOK
3a/1a4 https://m.edsoo.ru/8a1480e2
KonTponbhas pabota mo rTemam
62 "IIpaBHIIbHBIE MHOTOYTOJIBHUKH.
OkpyxHOCTb. [Br>KeHMsI TIIOCKOCTH"
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
63 3HaHui. MI3MepeHne reoMeTpuieckux bubmorexa HOK
https://m.edso00.ru/8a148524
BeMYMH. TpeyronbHUKH
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
64 3HaHui. [TapamiensHble n bubmorexa [TOK
https://m.edsoo.ru/8a148650
MEPICHIUKYIISPHBIC TIPSIMbIC
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH
65 3HaHU. OKPYKHOCTb U KPYT.

I'eomeTpuyeckne MocTpoeHUs. YTIIbl B
OKPY>KHOCTH



https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs

66 3HaHUN. BrimcanHble 1 OMCaHHBIE 1
OKPYXKHOCTH MHOTOYTOJIbHUKOB
bubnunorexa LIOK
67 n o 1
roroad KOHTpoJIbHas pabota https://m.eds00.ru/8a148920
68 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIlUs 1
3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/8a148920




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
6 I'eomerpust
Pacnio3naBaTh M3y4eHHBIE T€OMETpUYECKHE (DUTYPHI, ONpPEIeNsiTh MX
B3aMMHOE pACIHOJIOXKEHHE, M300paxkaTb TIeOoMeTpUYecKHe (Urypsl,
6.1 BBITIOJIHATE YEPTEKU MO YCIOBHIO 3a4a4yd. V3MepsTh JTUHEHHbIE U
YIJIOBBIE BEJIMUYMHBL. Pemats 3aaun Ha BBIYMCICHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX W YTJIOBBIX BEJIHYWH MPEIMETOB B
6.2 pealbHOM  JKU3HHU, pa3MepoB MNPUPOJHBIX OO0BEKTOB. PaznuuaTh
pa3Mephl STHX 00BEKTOB I10 TOPSIKY BETHUUHBI
6.3 Ctpouth 4epTeKH K FT€OMETPUUECKUM 3a/1a4amM
[Tonmp30BaThbCs MpU3HAKAMHU PAaBEHCTBA TPEYTOJBLHUKOB, UCTIOIH30BAThH
6.4 MIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUN
3aja4
65 [IpoBomuTh  JIOTMYECKME  pAcCY)KICHHMS  C  HCIIOJIb30BaHUEM
' TE€OMETPHUUECKUX TEOPEM
[Tonmp30Batbes pU3HAKaMHU paBeHCTBa PSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeEAMaHbl, MPOBEAEHHON K THUIOTEHY3e
MPSIMOYTOJBHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUIECKUX 3a/1a4
OmnpenensaTh MapaIeNTbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 oOpa3zyeT ¢ HUMHU cekymias. Onpeneniars NapaieNbHOCTh MPSAMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOU A0 TOYEK
JApYrou NpsiMon
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
6.9 [IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBBIE M OYKBEHHBIE

3HA4YCHHA YIJIOB B TICOMCTPHYCCKUX 3aaadax C HMCIIOJIb30BAHHUEM




CYMMBI YTJIOB TPEYTOJIbHHUKOB U MHOTOYIOJHbHUKOB, CBOMCTB YTJIOB,
00pa3oBaHHBIX TMPU TEPECEUYCHUU JIBYX MMAPAIIICIBHBIX MPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a/la4i Ha HAXOXACHUEC YI'JIOB

BJ'Ia,Z[CTB IIOHATHUEM  I'€COMCTPHUYECCKOI'O MeEcCTa TOYCK. VYmMmeTs

6.10 OTIpeNeNIATh OUCCEKTPUCY yIa M CEepeAMHHBIA MEPHEeHIUKYISIp K
OTPE3KY KaKk FreOMETPHUYECKHE MECTa TOYEK
@opMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. Y METh
MIPUMEHSITh 3TU CBOWMCTBA MIPU PEIICHUU 33724
Bnagers moHsiTHeM ONMCAaHHOM OKOJO TPEYroJIbHHKA OKPYKHOCTH,
yMeTh HaxomuTh e€ meHtp. [lomp3oBarhbest (akTamMm O TOM, YTO
6.12 OHMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MEPECEKAIOTCs B OJTHOM TOUKE, U O
TOM, YTO CEPEIWHHBIC TEPIEHIANKYISPHl K CTOPOHAM TPEYTOJbHHKA
MepeceKaroTcs B OJHOU TOUKE
Brnagerp moHATHEM KacaTelbHOW K OKPYXKHOCTH, TIOJB30BATHCS
6.13 TEOpEMO O TEepHeHIUKYIIPHOCTH KacaTeNbHOW U  pajuyca,
MPOBEIEHHOTO K TOYKE KACAHUS
6.14 [Tosp30BaThcst MPOCTEHIIMMUA TEOMETPUYSCKUMH  HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIE T'€OMETPHUUECKHE TIOCTPOCHHSI C TOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHUS] OCHOBHOIM
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUs
pe3yJbTara
6 I'eomertpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOIHHUKOB, MX JJIEMEHTHI,
' TOJIB30BAThCS X CBOMCTBAMU TIPH PEIICHUU TEOMETPUICCKUX 3319
6. [IpuMeHSITh CBOWCTBA TOYKH IIEPECEUCHUS MEIHWaH TPEYTrOJbHHUKA
' (meHTpa Macc) B pelieHu  3aaa4
6.3 Brnagerp TOHATHEM CpeAHEW JIMHUM TPEYroJbHHUKA W TpPAICIHH,

NPpUMCHATL HX CBOMCTBaA npu pelmeHUUu TCOMCTPHUYCCKUX 3aJay.




[Tonb3oBatbes Teopemoit dasieca U TeopeMor 0 MPOMOPLUHUOHATIBHBIX

OTpC3Kax, MIPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/1av

[IpumeHsaTh NpU3HAKM NOAOOMS  TPEYTOJIBHUKOB B PELIEHUU

o4 F€OMETPUYECKHX 3a/1a4
[Tonb3oBatbes Teopemoit [Iudaropa aia pemieHus reoMeTpUUecKux 1
65 pakTU4eckux 3anad. CTpouTh MaTEMAaTUUYECKyK0 MOJENIb B
' MPAaKTUYECKUX 3aJa4aX, CAMOCTOSTENbHO JEJIaTh YePTEXK U HAXOOUTh
COOTBETCTBYIOIUE JJIMHBI
Bnagers noHsATHSIMM CUHYCa, KOCHMHYCa W TaHIEHCAa OCTPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyroyibHUKa. lloyib30BaThCAd 3THUMH MOHATUSIMHU
JUISL pEIIEHUs] TPAKTUUECKUX 3aa4
Boruucnate  (pa3nuuHbIME  crIOCOOAaMHU) TUIOMIAL TPEYroJbHUKA |
6.7 IOl MHOTOYTOJBHBIX (GuUryp (monb3ysch, Tle HEOOXOAMMO,
' KaNbKyIITopoM). [IpUMeHATh MOdydeHHbIE YMEHHS B MPAKTHYECKHX
3a1adax
Bnagerb MOHATUSAMU BOMCAHHOTO U LIEHTPAJIIBHOT'O YIJIa, UCIOIb30BaTh
6.5 TEOpPEMBI O BIIMCAHHBIX yIJIaX, yIiiax MEXAy XopAaMu (CEeKyIIMMHU) U
' yrie MeXAy KacaTeJIbHOW M XOpPJOM NHpPU PELICHUH T'€OMETPUYECKUX
3a1a4
6.9 Bnagers NOHATHEM ONMCAHHOIO YETBIPEXYrOJIbHUKA, IPUMEHATH
' CBOMCTBA OMMCAHHOIO YETHIPEXYTOJbHUKA IIPU PEIICHUH 3aj1a4
[IpumeHsaTh TONyYEeHHBIE 3HAHWS HA MPaKTUKE — CTPOUTH
6.10 MaTeMaTUYECKHE MOJENN IS 3a]ad peajlbHOW JKU3HH M NPOBOJIUTH
' COOTBETCTBYIOILIME BBIYUCIEHUS C MPUMEHEHHEM Moao0us U
TPUTOHOMETPHUH (TI0JIB3YSCh, /1€ HEOOXOMMO, KAJIbKYJISATOPOM)
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabrara
6 I'eomerpus
6.1 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

NOMOIBIKO PA3JIMYHBIC JSJIEMCHTBI MPAMOYI'OJIbBHOI'O TPCYTrOJIbHUKA




(«pemieHne  TPAMOYTOJBHBIX — TPEYrojJbHUKOB»). Haxomuts  (c

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YTIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb3oBatTbcs dbopmynamu [PUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKJICHHS COOTHOLICHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIUMUYMHAMHA

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IIPHUMCEHATH UX ITPU PCHICHUH I'€COMETPHUICCKUX 3aaa4d

Bnagers mnonstusmMu npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
AIeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThCsi cBOWCTBAMU MOAOOHS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
mono0HbIX Quryp. IlpuMeHATh CBOCTBa MOJOO0US B MPAKTHYCCKHUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpYKaroIllleM MUupe

[lonb30BaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpA, O

MPOU3BCACHUN OTPC3KOB CCKYIIIUX, O KBaApaTe KacaTeJbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FGOMeTpI/IIIGCKI/Iﬁ n
¢)H3HHGCKHﬁ CMBICJI, IIPUMCHAThL UX B PCHICHHUHN I'COMCTPUUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHSITL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

IJId HAaXOKACHHWA NJIMH U YT'JIOB

ITonp30BaThCs METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUU T€COMCTPUYCCKUX U MPAKTHUYICCKUX 3a1a4

Brnagers NOHATUSAMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIia,
YMEThb BBIUMCIATH ILIOMIAAbL Kpyra W ero 4acred. IIpumensrts

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adavdax

6.9

HaxomuTh ocu v EHTpbl CUMMETPHUH (UTYD, TPUMEHSTh JABHKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

HpI/IMCH}ITB MOJIYYCHHBIC  3HAHHUA Ha TIPAKTUKEC —  CTPOUTH
MaAaTEeMaTU4YCCKUE MOJACIN TJId 3aaad peanBHoﬁ KHN3HHU W IIPOBOJUTH
COOTBCTCTBYIOIIME  BBIYUCICHUA C TNPUMCHCHUCM HO)IO6I/I$I n

TPUTOHOMETPUYECKUX (GYHKUMN (TMONB3YsCh, TI/A€ HEOOXOAUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomerpust
Hauanbnsie nonsatus reomerpuu. Touka, npsmas, OTpe30K, Jy4d. Yrou. Buas
6.1 yrioB. BeprukanbHple M CMexHbIE yribl. buccekrpuca yrma. Jlomanas,
MHOTOYTroJbHUK. [lapanmnensHoCTh U NepeHUKYIIPHOCTD MPSIMBIX
6.9 Cummerpuunble  Qurypbl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.
' [Ipumepbl cHMMETpUH B OKPYXKAIOILIEM MUPE
6.3 OCHOBHbBIE TIOCTPOECHMSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricota, Mmenuana, OuccekTpuca, UX CBOWCTBA
. PaBHOoOenpeHHBIH W PaBHOCTOPOHHUIN  TpeyroibHUKU. HepaBeHCTBO
' TpEeyrojabHUKa
65 CBolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. llpusHaku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa 1 NPU3HAKU MapaJJIeNbHBIX IpIMbIX. CyMMa YIJIOB TPEYyTrOJIbHHKA.
' BHemrnue yriel TpeyroabHUKa
[IpsmoyronbHblii  TpeyronpHUK. CBOWCTBO MeIUaHBl MPSIMOYTOJILHOTO
6.7 TpPEeYrojbHUKa, MpOBEeAEHHOW K runorenyse. [lpu3Haku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTONbHUKOB. [IpsIMOYTONBHBIN TPEYroJbHUK C yIJIOM B
30°
HepaBencTBa B reomMeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie u Oonbliell CTOpoHE
TpeyroibHuKa. [lepneHauKynsp v HaKJIOHHAs
6.9 I'eomerpnueckoe Mecto TOYek. buccektpuca yrima W CepeAVHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBoicTBa. B3aumHoe
6.10 pacrojioOKeHUe OKPY)KHOCTH U Tpsmoil. KacarenpHas © cekymas K
OKpPY>KHOCTH
6.11 OxpyXHOCTb, BHHUCaHHas B yroj. BmucanHas M omucaHHas OKpPYXKHOCTH

TPEyroJbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KAHUSA

6 I'eomerpust

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsmoyrosiabHas
' Tparnenus

6.4 Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHATIBHBIX OTPE3KaX

6.5 Cpennue TMHUN TpeyroibHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa

. [Tonobue TtpeyronbHuKOB, KoddduiueHt moaodbus. [IpusHaku mnogobus
' TpeyroasHUKOB. [IpuMeHeHrne noqo0us Py peleHNH IPAKTUIECKUX 3a/1a4

67 @opmynel AN TUIOMIATM  TPEYrojbHHUKA, NapajuieorpamMmma, pomba u
' Tpamnenuu

6.8 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomeHHE IUIOIIAAEH
' mo00HbBIX uUryp

6.9 Brruucnenue miomaneit TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOH
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MIPAKTUYECKHX 3a/1a4

CuHyc, KOCHHYC, TQHT€HC OCTPOrO yIjla HpSMOYTOJbHOTO TpPEyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.  [pUTOHOMETpUYECKUE
¢bynkuun yrios B 30°, 45° u 60°

6.12 BrincanHble M LEHTpalbHbIE YIJIBI, YrOJ MEXAy KacaTelbHOM M XOopaoil.
' VYTIBl MEXAY XOpJaMH U CEKYIIUMHU

6.13 BrivcaHHbIE M ONMCAHHBIE YETHIPEXYTOJIBHUKHU

6.14 B3aumHoe pacnonoxkeHue JABYX OKpykHocTeil. Kacanue okpyKHOCTEH.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXeCTBO. POPMYIIBI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M Teopema CUHYCOB. Pemienue
6.2 NPaKTUYECKUX 33Jad C HCIOJb30BAaHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CUHYCOB
6.3 [IpeoOpazoBanue mogodus. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o nmpou3BeACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJipaTe KacaTeJIbHOI
Bektop, mmuHa  (MOAyidb) — BEKTOpa,  COHAMpPABICHHBIE  BEKTOPHI,
65 NPOTHBOIOJIOXHO HANpaBICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepaluu HaJ BeKkTopamu.Pa3noxeHune BeKTopa 1o AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKansipHOE MpPOU3BEECHHE BEKTOPOB, IPUMEHEHUE IS
' HAXO0XICHUS JUIUH U YTIIOB
JlexapToBbl KOOPAMHATHI HA MJIOCKOCTU. YPaBHEHUS MPSIMON U OKPYKHOCTU B
6.7 KOOpJMHATAaX, MepeceueHne OKPYKHOCTEH M MPsAMBIX. MeToa KOOpAWHAT U €ro
pUMEHEHUE
6.8 ITpaBrIIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHOCTH. ['pamycHas u paauanHas Mepa yria, BBIYUCICHUE JTHH YT
' OKPY’KHOCTEHN
6.10 [Tnomane kpyra, ceKTopa, CErMeHTa
611 JIBIDKEHUSI TUIOCKOCTM M BHYTPEHHHE CHUMMETpUM GUryp (dJIeMEeHTapHbIe

npencrasienus). [lapamiensablii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IPOLECCOB U SBJICHMM, DU PELICHUH 3334

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMA: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPUMCPbI W KOHTPIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Ipo0b, CTaHJAPTHBIN BUJ YMCIa, PallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCIA, MNPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaTh MHPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUM

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LEJNBIM IOKAa3aTeseM,
apupMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJIbIlIe €IMHMIIBI, YMEHWE BBIMOJHATH pacd€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPQKEHHI C KOPHSAMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHONIb30BaHUEM (OpMYyT pa3HOCTH KBaApaToB U

KBaapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHATHAMU: GYHKIUA, rpaduk QyHKIMH, HYIHA
¢byHKINH, IIPOMEXKYTKHU 3HaKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCHBIICC 3HAYCHUS
GbyHKINNT; YMEHUE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPONOPIMOHAILHOCTD, JMHEWHAs (QYHKIUS, KBaJpaTuyHas (QyHKIIHS,
oOpaTHasi TPOMOPIMOHATBHOCTh, TMapaboiia, rumnepbosia; yMEeHHUE
CTPOUTH TpapUKU PYHKIIUH, HCIIOIB30BATh IPaQUKH ISl ONIPEICIICHUS
CBOWCTB TPOIIECCOB M 3aBUCUMOCTEH, IS PEHICHHS 3a7ad U3 JAPYTUX
y4eOHBIX TPEJIMETOB W pEAIbHOW JKM3HMU;, YMEHHE BBIPAXKaTh

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATHHON KU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM 4YHCIIE€ HAa IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIAITh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIIOBUIO 3aJayH,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, Mpsimasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJIbHUKH, NPSAMOYTOJBHBIA TPEYTOJIbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTh, KPYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM 4YHCJIE M3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbBHUKOB; IAapauIEIbHOCTh U NEPIEHAUKYISAPHOCTh IPSIMBIX,
yroa MexAy MpsSMbIMH, MEPIEHIUKYISAp, HAKIOHHAs, IPOEKUUs,
nonobue ¢puryp, noo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHUE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PACCTOSIHUE, YIoJl
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKarOIEeM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOUIagu Kpyra, oObema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UIYpel M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY MIIU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  NPSAMOYTOJbHAs  CHCTEMA
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHNUE BEKTOPA HA YHUCIIO, CKAISIPHOE MIPOU3BENECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI W KOOPAMHATHI IJIA MPEICTaBICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHITHSMH: CTOJOMKOBBIE H  KPYTOBBIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPCTUPOBATDH 151 Hp606pa3OBBIBaTL




15

16

nH(popMalno, MPEACTABIEHHYI0 B TaliMIaXx M Ha JUarpaMmMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEAJIbHBIX IPOLIECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTIBITA, CIIy9allHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pEIIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO mepedopa M € HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI ¥ SIBJICHWM, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOMSIINN W3YUYEHHBIH METOX ISl PEIICHHS
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTAEIBbHBIE BBINAIOIIMECS  PE3YJIbTaTHhl,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
MIPpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATMYHBIE  JpOOM,  IPOLEHTbI, OECKOHEYHBIE
' MIEPUOINICCKHE IPOOH

13 Panuonanpnple uyMcna. Apu@MmeTHdyeckue Olepaluud ¢ PalUuOHAIbHBIMU
- YyHuClIaMu

14 JelictBuTtenpHble uuciaa. Apu(pMETHYECKHE ONEpaluu ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

25 Crenenp ¢ uenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
. CBoiicTBa CTeNeHH

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HevictBuss ¢
' apupMeTHYECKUMU KOPHSIMH HaTypalbHON CTENEHH
3 YpaBHEHMS U HEPABEHCTBA

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHMs. CHCTEMBI M COBOKYIHOCTH
. yYpaBHEHUHU

39 Lenbie u apoOHO-panuoHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass u reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




OO0pa3zen KOHTPOJIBLHO-U3MEPHUTETbHBIX MATEPUAJIOB
I'eomeTpus 7-9

7 kjaacce

Konrtpoabsnas pa6ora Ne 1 no teme «TpeyroibHuKm»

Hasnauenue KOHTPOJBHON pabOThI: OICHUTH YPOBEHb OCBOCHHUS KAXKIBIM YdalIMMCs Kiacca
CoJIepKaHus ydeOHOroMarepuaa 1mo Teme «TpeyroabHUKN
CTpyKTYpa KOHTPOJIHHON PabOTHI:

KonTponbhas paboTta cocTout u3 3 3a1aHuid, 1Ba U3 KOTOPBIX ABIISIOTCA 3aJaHUSIMU 0a30BOTr0O
YPOBHSI, a OJHO — 33JJaHUSIMH TTOBBIIIIEHHOTO YPOBHSI.
Ha BemosiHeHHe paboThl OTBOAUTCS 45 MUHYT.

Ne
3a1aHuA

Kpurepum oueHuBanus

1

36aimta — BepHOe 0(OPMIICHUE U JIOTHYECKH MTPABHILHO BEICTPOSHO PEIICHHUE;

2 Oamta — BEpHO OIpeelieHa CyTh PEIICHUs 3aJaud, HO B XOJ€ OMKCAHUS PEIICHUs
JIOIYIIIEHA JIOTHYeCKasl OINOKa

1 Oamn — mpaBWIIBHO OIpenelieHa Hes PEIICHHs, BBIIBICH INPHU3HAK PABEHCTBA
TPEYroJILHUKOB, HO HE O()OPMIICHO PEIICHHE

(0 GayuTOB — HET JOTMYECKH BHICTPOCHHOTO PEUICHHUsI, HET BBIBOJIOB

3 Gauia — BepHOE OPOPMIICHHE U JIOTUYECKU TIPABUIIBHO BHICTPOCHO PEIICHHE;

2 Oamta — BEpHO OIpeielieHa CyTh PEIICHUs 3aJaud, HO B XOJ€ ONKCAHUS PEIICHUs
JIOIYIIIEHA JIOTHYeCKasl OINOKa

1 OGamnm — mpaBWIIBHO OIpeNesieHa WAes PEIIeHUs, BBIABICH NPU3HAK PaBEHCTBA
TPEYroJILHUKOB, HO HE O()OPMIICHO PEIICHHE

(0 GajyI0B — HET JIOTUYECKU BBICTPOEHHOT'O PEIIEHHMs], HET BBIBOJIOB.

5 6amnoB — BCEPHO BBIIIOJIHEHO TOCTPOCHUEC C ITIOMOIIBIO MUPKYJIA U HHHCﬁKH,
MMPaBUJIBHO U JIOTHYCCKH ONMMCAHO BBIITOJJHCHHOC ITIOCTPOCHUEC,

4 Gamma — BCPHO BBIIIOJHCHO IHOCTPOCHHUE C IMOMOLIBIO HUPKYJIA U JIHHeﬁKH, HO
J0MylI€Ha CyneCTBCHHAaA omuOKa B OIMCAHUU IMMOCTPOCHUSA,

3 Oamna — BCPHO BBIIIOJHCHO IHOCTPOCHHUE C IMOMOMIBIO HUPKYJIA U JIHHeﬁKH, HO
A0MYIICHBI HCKOTOPLIC OIUOKY B OIUCAHUN IMMOCTPOCHUS,

2 Gamma — BCPHO BBLITIOJIHECHO IMOCTPOCHUC C ITOMOLIBIO LUPKYIISA U HHHeﬁKH, HO HCT
OIMMUCaHUs TOCTPOCHMUS,

1 Gamr — IMMPpaBUJIBHO OIIPEACIICHA NACA PCHICHUS, HO HEC BBIIIOJIHCHO ITOCTPOCHUEC U HC
OIMMCAaHO PCIICHUEC,

0 OammoB — HET pCeICHUS WX CYTh pCHICHUS ONIPECACIICHA HCBCPHO.

IIIxaja nepeBoJa NEPBUYHOIO 0aJ1JIa 32 BHINOJHEHHE Pa0OThI B OTMETKY

[TepBuuHBIii 0-5 6-7 8-9 10-11

Oan

Orenka 2 3 4 5

Il1aH KOHTPOILHOM PadOThI

O603nauyenne | K9C IIpoBepsiemble 3JIeMEHTbI YpoBeHnb MakcuMaabHbIT
3ananus B (xon) COJlepPKAHUSA CJI0KHOCTH 0aJ 3a




BapHaHTe

3adaHus

BbIIIOJTHECHHUEC
3aJaHus

1

7.2.4.
7.1.2.

[Tpu3naku paBeHCTBa
TPEYTrOJIbHUKOB.

VYroun. [Ipsimoit yrom.
OcTpbi€ U TyHbIE YIJIBL.
BepTukanbHbie U CMEKHBIE
VTJIBL

buccektpuca yrna u ee
CBOWCTBA.

b

3

7.2.4.
7.1.2.

[Tpu3naku paBeHCTBa
TPEYTrOJIbHUKOB

VYroun. [Ipsimoit yrom.
OcTpbi€ U TyHbIE YIJIBL.
BepTukanbHbie U CMEKHBIE
YTJIBL.

buccektpuca yrna u ee
CBOICTBA.

7.2.1.

7.2.2

Bricora, Meauana,
OucceKTpuca, CpeaHsis
JIMHUS TPEYTOJIbHUKA; TOUKU
MePECCUCHUS

CepEeMHHBIX
MEePIEHANKYIISIPOB,
OMCCEKTPHUC, MEIMaH, BBICOT
Y UX MPOAOJIKEHHI

PaBHOOeIpeHHBIN 1
PaBHOCTOPOHHUI
TpeyroibHuKU. CBOMCTBA 1
MpPU3HAKU
PaBHOOEIPEHHOTO
TPEYroJIbHUKA

11

Bapuanm 1

1. Ortpesku AB u CD nepecekatorcs B ToukeO, SBISIOMIEHCS CePEUHON KaKI0ro U3 HHUX.
Hoxkaxwure, uto: a) TpeyrosibHuku AOD u BOC pasnsl; 0) £ DAO = £ CBO.

2. Jlyu AD — 6uccekrtpuca yria A. Ha croponax yria A ormeuensl Touku B u C Tak, 4TO
£ ADB = 2 ADC. Jlokaxmwure, uto AB = AC.

3*. Hauepture paBHOOeapeHHbI TpeyronbHUK ABC ¢ ocHoBanueM BC. C NOMOIIbIO

HUPKYJIS U JIMHEWKH MpoBenuTe Meauany BBy k 6okoBoit ctopone AC.

Bapuanm 2

1. Orpesku ME u PK nepecekatorcsi B Touke D, siBisromieiicst cepennHoil KaXJ0ro U3 HUX.
JHokaxwure, uro: a) TpeyronbHuku PDE u KDM pasusr;, 6) £ PED = 2ZKMD.




2. Ha croponax yrna D ormeuens! Toukn M uK tak, uro DM = DK. Touka P 1eXUT BHYTpH
yriaa D u
PK = PM. lokaxwure, uto ixy4 DP — 6uccextpuca yraa MDK.

3*. Hauepture paBHOOenpeHHBIN TpeyroabHUK ABC ¢ ocHoBanneM AC u octpbiM yriom B. C
MIOMOUIBIO ITUPKYJISl U IMHEUKU MPOBEAUTE BBICOTY AH M3 BEpIIMHBI yria A.

KonTtpouabnas pabora Ne 2
no teme «IlapannenbHbie npsiMmbie. CymMMa yrjioB TPeyroJibHUKA)

Haznauenune KOHTPOJNBbHON pabOThI: OLICHUTH YPOBEHb OCBOCHHUS KaKJIbIM YyuallUMCs Kiacca
cojiepxkanussydeOHoro Marepuana o reme «llapamienbHbie npsMbIe»

CTpyKTypa KOHTPOJIbHOI padoThI:

KontponbHas pabota cocTouT U3 3 3a1aHUi 6a30BOTO YPOBHS, OAHO 33/I1aHUE JTOTIOJIHUTEIHHOE.
Ha BrinonHenue paboTel 0TBOAUTCS 45 MUHYT.

Ne Kpurepun ouennBanus
3aaHus
1 3 6au1a — BepHOE O(POPMIICHHE U JIOTHYECKU IPABUIIBHO BBICTPOEHO PELLICHUE;

2 Oamta — BEpHO OIpeelieHa CyTh PEIICHUs 3aJaud, HO B XOJ€ ONUCAHUS PEIICHUs
JOIYIICHAJIOTHYECKas OIIMOKa

1 6anmn — mpaBUIIBLHO OTpe/esieHa UAes PEIICHHs, BBISIBIICH NMPU3HAK MMapaieTIbHOCTH
NPSIMBIX,HO HE BEPHO 0()OPMIICHO PELICHHE

(0 GayuTOB — HET JOTMYECKH BHICTPOCHHOTO PEUICHHUs], HET BBIBOJIOB

2 3 6auia — BepHOE O(POPMIICHHE U JIOTUYECKU TIPABUIIBHO BHICTPOCHO PEIICHHE;

2 Oamia - BEpHO OmpejesieHa CyTh PEIeHUs 3a7a4i, HO B XOJI€ OMUCAHUS PEIICHUs
JIOTyIIIeHaJorn4ecKast onroka

1 6as — nony4eH BepHBIA OTBET, HO HET MOJIHOTO ONUCAHUS PEIICHUS

(00aIoB — HET JIOTUYECKU BHICTPOCHHOTO PEIICHHsI, HET BBIBOJIOB.

3 3 Gaya — BepHOE O(pOopMIIEHHE U JIOTUYECKU MPABUIILHO BHICTPOEHO PEILIEHUE;

2 Gayta - BEpHO OMNpeJieieHa CyTh PEIIeHUs 3a7ayl, HO B XOJI€ ONMCAaHUS peIIeHUs
JIOTYIIeHa JJOTHYeCcKast OITNOKa

1 6an — noay4eH BEpHBIH OTBET, HO HET MOJIHOTO OMUCAHUS PELICHUs

(0 GajyI0B — HET JIOTHYECKU BBICTPOEHHOT'O PEIIEHHMs], HET BBIBOJIOB.

IIIkaja nepeBoa NepBUYHOIO 6aJ1JIa 32 BHINOJIHEHHE PadOThl B 0TMETKY

[TepBUYHEIA 0-3 4-5 6-7 8-9
6amn
Onenka 2 3 4 5

Il1an KOHTPOILHOM PadOThI

O603nauenne | K9C IIpoBepsiembie 3JIeMEHThI | YPOBeHb MaxkcumajbHbIi

3aganus B (xop) coIepKAHUSA CJIOKHOCTH oasn 3a

BapHaHTe 3a/laHus BbINOJTHEHH
3alaHuA

1 7.1.3 ITpsmas. [lapannenbHOCTh b 3




MPSAMBIX. CaoiicTBa
MnapaJuiCJIbHBIX NPAMBIX.

2 7.1.3. | Ilpsmas. [TapaniaenpbHOCTD b 3
7.2.1. | unepneHIUKYyIIPHOCTD
MPSIMBIX.

Bricora, Meauana,
OuCCeKTpHCca, CpeIHSS
JUHUATPEYTOJIbHUKA; TOUKU
MepECCUCHHS

CepEeIMHHBIX
MePIEHINKYJISIPOB,0MCCEKTPHUC,
MCIHUaH, BBICOT " 1704
MIPOAOJIKEHHI.

71.2.2 PaBHOOCIpCHHBIIH
TPEYrOJIbHUK, €r0 CBOMCTBA
Y TIPU3HAKU

Bapuanm 1
1. Ha pucynke npsiMbie @ 1 b nmapamiensusl, £ 1 = 55°. Haitnute £ 2.

/ a

a /2

2. Otpeskn AC u BD mepecekaroTcst B ux o0meil cepeaune Touke O. Jlokaxkute, 4TO
npsmMelie AB u CD napanienbHbl.

3. Yroxm mpu BepmmHE pPaBHOOEIPEHHOTO TPEYrojibHUKA paBeH 52°. Haiinurte yrier mpu
OCHOBAHMHU ATOTO TPEYTOJIbHUKA.

4*  Orpe3ok DM — Ouccekrpuca tpeyrompHuka CDE. Uepe3 touky M mpoBeneHa mpsimasi,

napamensHas cropone CD u mepecekaromast cropony DE B Touke N. Haiigute yrisl
tpeyroiabHuka DMN, ecniu 2 CDE =68°.

Bapuanm 2
1. Ha pucynke npsmbie @ u b mapammensner, 21 = 115°.
{ a Haitinure 2 2.

1

b 2. Otpe3ku AD u BC mepecekaroTcss B X OOIICH cepenHe
\,, touke M. Jlokaxure, uto npsmbie AC u BD napanienbHbl.




3. VYrom nmpu OCHOBaHMU PaBHOOEAPEHHOTO TpeyroibHUKa paBeH 38°. Haiimute yronm mpu
BEpILKHE 3TOT0 TPEYTOJIbHUKA.

4*. Otpe3zok AD — Ouccextpuca tpeyrompuuka ABC. Yepe3 touky D mpoBenena mpsimas,

napauienbHas cropoHe AB u mepecekaromasi cropony AC B Touke F. Haiigute yrisl

tpeyronbauka ADF, eciim £ BAC =72°.

KonTpoabHnasi padora Ne 3
1o TeMme «OKpy:KHOCTH U KpPyr. ['eomeTpuyeckne nocTpoeHus»

KonrtponbHas pabota cocTOUT U3 4 3a1anuii: 2 3a1anusi 6a30BOro ypoBHs, 2 TIOBBIIICHHOTO.

Ha3nauenue KOHTPOJIbHOM pabOThI: OLIEHUTh YPOBEHb OCBOSHUS KaX/IbIM YJallluMCs Kjacca
coJiepKaHusl y4eOHOro MaTepuaa 1o JaHHOU TeMe.
Ha Beinmonnenue paboTsl OTBOAUTCS 45 MUHYT.

Ne
3alaHuA

Kpurepun onenuBanus

1

2 Gamta — BepHOE 0(OPMIICHUE U JIOTUYECKH MTPABUIILHO BBICTPOCHO PEIICHHE;

1 Ganna — BepHO ompezenieHa CyTh PEIICHHsS 3a/1a4k, HO B XOJIe ONMUCAHUS PELICHUS
JIOTYIIeHa JJOTHYEeCKast OITNOKa

(0 GanyoB — HET IOTUYECKU BBICTPOSHHOTO PEIICHUS, HET BHIBOJIOB

3 6amta — BepHOE OPOPMIICHHE U JIOTHYECKU TPABUIIBHO BHICTPOCHO PEIICHHE;

2 Gamna - BEpHO ONpeAesIeHAa CYTh PEIICHHs 33aJayd, HO B XOJE OIMCAHUS PEIICHHS
JIOTYIIeHA JJOTHYEeCKas OIIMOKa

1 6ax — mosy4eH BEpHBI OTBET, HO HET ITOJIHOTO OIMHCAHHS PEIICHHS

(0 GayI0B — HET JIOTUYECKU BBICTPOEHHOT'O PEIIEHMs], HET BBIBOJIOB.

2 Ganna — BepHOE 0(OPMIIEHUE U JIOTHYECKH MTPABUIIBHO BBICTPOEHO pEIlICHUE;

1 Ganna - BepHO OmpezeseHa CyTh PEIIeHHs 3a7ayl, HO B XOJ€ ONMCAHUS PEIICHHS
JIOIYIIEeHAa JJOrHyecKast omunoKa

(0 GajyI0B — HET JIOTUYECKU BBICTPOEHHOT'O PEIIEHMsI, HET BBIBOJIOB.

3 6anna — BepHOe opopmIleHHE U IOTUYECKU MPABUIBHO BBICTPOEHO PEIICHUE;

2 Oamia - BEpHO OmpejielieHa CyTh PEIIeHUs 3a7a4i, HO B XOJI€ OMUCAHUS PEIICHUs
JIOTyIIIeHA JIOTHYecKast OmmoKa

1 Gan — mosry4eH BEPHBINA OTBET, HO HET IMOJHOTO OMUCAHUS PEIICHUS

(0 GanyoB — HET TIOTUYECKU BBICTPOCHHOTO PEIICHHS, HET BBIBOJIOB.

IIIxaja nepeBoJa NePBUYHOrO 0aJ1JIa 32 BBIIOJHEHHE PadOThI B OTMETKY

[epBUYHEBIA 0-4 5-6 7-8 9-10
6amn
Onenka 2 3 4 5

Il1an KOHTPOILHOM PadOThI

Oo6o3navenne | K9C IIpoBepsiemble 3j1eMeHTHI | YPOBEeHb MakcuMaabHbIT

3ananus B (xon) coepKaHUA CJIOKHOCTH 0an 3a

BapHMaHTe 3aJaHuUA BBIIIOJIHCHUC
3aJaHus




1 7.2.2 PaBHOOCIpEHHBII b 2
TPEYTrOJIbHUK, €ro CBOMCTBA
U IIPU3HAKU.
7.2.6 OKpy>KHOCTb,
LEHTpaJIbHBIE U
BITMCAHHBIE YTJIbI.
2 7.3.1 B3anmuoe pacnonoxenue | I1 3
IIPSIMOM Y OKPYKHOCTH
3 b 2
711 IIpssMOyTONBHBIN,
7.2.6 TPEYrOJIbHUK.
OKpy>KHOCTb,
LIEHTpaJIbHbIE u
BITMCAHHBIE YTJIbI.
4 7.4.1 I'eomerpuueckue IT 3
MOCTPOCHHS TSt
WUTIOCTPALUH CBOWCTB
reOMETPHUECKUX (QUTYp
10
Bapuanr 1
1. Ha pucynke 62 touka O — 1entp okpyxHoctu, ZABC = 28°. Haiinute Puc. 62
yron AOC.
2. K okpyxHoctu ¢ neHrpom O mposenena kacarenbHas CD (D — rtouka C B
kacanus). Haiinute orpesok OC, eciu panmyc OKpyKHOCTH paBeH 6 CM U
£DCO = 30°. A
3. B okpyxHocTu ¢ niearpom O mposenens! auametp AB u xopaet AC u AD
tak, uto £BAC = £BAD (puc. 63). lokaxure, uto AC = AD.
4. TloctpoiiTe paBHOOEIPEHHBIH TPEYroJbHUK IO OOKOBOl CTOpOHE U Puc. 63
MEJIUaHEe, IPOBEAEHHOM K HEX.
A
D
B
ot
Bapmuanr 2
1. Ha pucynke 64 touka O — nentp oxpyxHoctu, ZMON = 68°. Haiigure TR
yroin MKN.
2. K okpyxnoctu ¢ neatpom O mpoBeneHa kacarenbHass AB (A — Touka K
kacanwus). Haligure paguyc okpyxuocTH, eciit OB =10 cm u ZABO = 30°. M
3. B okpyxHocTu ¢ niearpom O mposenens! auamerp MN u xopaer NF u NK
tak, 4To NF = NK (puc. 65). Jokaxure, uto ZMNK =2MNF. N
4. TlocTpoiiTe TPEYroJpHUK 10 IBYM CTOPOHaM U MEAHAHE, NPOBEAEHHON K one 65

OJHOU U3 HUX.

K
N
M
F







8 kiacc

KounrtpoJabHas padora Nel mo teme «UeThbIpexyroabHUKN»
Bpemsa svinonnenusn: 45 MuHyT
Ilenv:onipenenicHre ypoBHS 00pa30BaTENIbHBIX OCTH)KEHUH B YCBOCHHH COJIEP)KAHUS TEMBI
«YeTbIpexyroJbHUKI
Cooeporcanue KOHMPOIbHBIX UMEPUMETbHBIX 3A0AHUTL
KM cocraBien B 2-x BapuaHTax. Kaxaomy yuwaiiemycsi NpeIOCTaBIISIETCS pacrnedaTka
3amanuii. Pabora comepKUT ABE TPYMIBI 3aJaHUi, O00S3aTENBHBIX ISl BBITIOJHEHUS BCEMU
yuanmucs. Ha3HaueHue mepBoil rpymnmbel — OOECHEUUTh MPOBEPKY MOCTHXKEHUS YydallluMCs
ypOBHSI 0a30BOW IMOATOTOBKH, & BTOPOM — 00ECHEYUTh MPOBEPKY MTOCTHXKEHHUS MOBBIIICHHOTO
YPOBHS TOATOTOBKU. B Kak/1oM BapuaHTe MPeI0CTaBIIsAETCS JOMOIHUTEIbHOE 3aanue Ne 6 * Ha
JOTIOTHUTEIBbHYI0 OTMeTKYy. Tum 3amanmii: BO — BeIOOp orBera(wacts 1), KO — kparkwmii
otBeT(4acth 2), PO — pa3BepHyThIil 0TBET(4acTh 3).
Pacnpeoenenue 3a0anuit KHM no yposnio croxcnocmu

Ne Yro nposepsiercs YpoBennb bann
bl
Tun IIpeameTHbl | DjIeMeHT Ba3oBnl | IloBBLIIIEHHBI
3aJaHM | i pe3yJbTaT | COAep:KaHU | | 17|
a1 a1
3aganue 1 BO 2.1 12,11,13 | b 1-3
3amanue 2 KO 2.2,2.4,23 14.15 b 1
3aganue 3 KO 23,24 11,14 b 1
3ananue 4 PO 24,22 12,19 I1 2
3agaHue 5 PO 2.3 1.6 I1 3
HUTOI'O 10
Oaio
B
Jlonoanumenvuo | PO 23,24,22 14,1.7,1.8 II 3
e 3a0aHue (Ha
O0ONOIHUMENbHY
10 OMMemKYy)
3aganue 6*

Cucmema oyenKu 8blnoJIHEHUA OMOETAbHBIX 3A0AHUN U PADOMBL 8 UET0M

%o BBLINIOJIHEHH S banabl OTMeTKa

90 - 100 % 9-10 OTMmeTKa «5»
70 -89 % 7-8 Ot1MmeTKa «4»
50 - 69 % 5-6 Ot1MmeTKa «3%»
Menee 50 % Metnee 5 0amoB OTMeTKa «2»
Konuduxkarop

9JICMCHTOB COACPIKaHUA U TpC6OBaHI/II\/'I K YPOBHIO TOJATOTOBKH 06yqa101111/1xc51

1. Ilepeuens 3nemenmos npeoMemHozo cOOepHcanus

KO,Z[ Onucanue QJICMCHTOBIIPECAMCTHOT'O COACPIKAHUA

1.1 | [Napamnenorpamm, ero CBONCTBA U MPU3HAKU




1.2

Pom0, cBOMCTBA M TPU3HAKH.

1.3 | Tpaneuwus, cBoiicTBa.

1.4 | IlepumeTp MHOTOYTOJIbHHUKA.

1.5 | [IpsMoyroiabHUK, CBOMCTBA.

1.6 | llenTpasibHasi CHMMETPHSL.

1.7 | PaBHOOEIpEeHHBIN TPEYroJbHHUK, CBOMCTBA.

1.8 | IlapamienbHOCTH NpsMBIX. HakpecT nexariye yrisl.
1.9 | CymmMma yrioB TpeyrojbHHKA.

2. Ilepeuens mpedosanuii K ypoeHio N0020MOEKU 00YUAIOUUXCA

Kon

Onucanue Tpe6OBaHUN K YPOBHIO MOJTOTOBKU 00yUYaIONTUXCS

2.1.

IIpoBOINTH TOKa3aTENIbHBIE
pacCyXJIeHHUs TP PELICHNN 3a1a4,
OLICHUBATh JIOTUYECKYIO [IPaBUIIBHOCTh
paccyXJIeHUM, PacliO3HaBaTh
OIMMOOYHBIC 3aKIIOYCHUS

2.2.

HCCJIEe10BATh
IIOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM F€OMETPUUECKUX
MIOHATHI U TEOPEM

2.3.

Pacnio3naBath reomeTpudeckue GUrypbl
HAa IUIOCKOCTH, Pa3InyaTh UX B3aUMHOE
pacnojoxkeHue, n300pakaTh
reoMeTpUIECcKUe (PUTypHI; BBIIOIHAT
YEepTEkKU MO YCIOBUIO 3a/1a4u

2.4.

Pemiate niaHuMeTpuyeckue 3aaun Ha
HaXO0X/I€HNE T€OMETPUUECKUX BETUUNH
(JUIMH, YTJIOB, IEpUMETPA)




BAPUAHT 1

Yacrs 1

3anuuMTe HOMEpa BEPHLIX OTBETOB K 3aganuio 1.

1°. Ha pucynke KMNP — rtpaneums, M N
BN || KM, BM | NP, MN = NP, &
MN # KM. YKa)xuTe BepHble YTBEDXKICHHUA:

1) KMNB — napaJjuiejiorpamm
2) KMNB — pomb
3) MNPB — pomb

4) /KBM = /MBN
5) /MBN = /NBP

Yacrs 2
3anumure OTBeT K 3ajaHuaAM 2 u 3.
2°, Imaronanm npamoyroibHuka ABCD mnepecexkaoTcs B
rouke O. Haiigute nepumerp Tpeyroapuuka AOD, ecau AB =
=9, BC=12, BD = 15.

3°. OnHa M3 cTOpOH napaJJjenorpaMMa B 3 pasa Gosblie
apyrou. HaliauTe AaMHY MeHbUIEH CTOPOHBI, €CJIM IIePUMETD
napasjuiesorpaMma paseH 32 CM.

Yacrs 3
3anumure 060cHOBaHHOEe pemienue 3axay 4—6.

B
4°, Ha pucynke ABCD — powm0, '
ZABC =140°. Haijigure yriel Tpeyroib- )(
Huka COD. A D
5. HauepTuTe npoM3BOJBHBEIN TpeyroabHuk DEF, Ha
cropoe DE orMeTbTe TOUKY A, He ABIAIOINYIOCA ee cepeju-

Hoit. ITocTpoiiTe GUrypy, CUMMETPHYHYIO TpeyroabHuky DEF
OTHOCHTEJILHO TOUKH A.

C

6. B napaanenorpamme BCDE 6uccexTpuca yriaa B nepe-
cexaer cropory DE B touke K, npuuem DK = 4, EK = 12,
Haiiaure nepuMeTp napasjejorpaMmma.



BAPHAHT 2

Yactes 1
3anHmHKTe HOMepa BepHBIX OTBETOB K 3axaHuio 1,

1°. Ha pucyaxke KMNP — rtpanenms,
BN || KM, BM || NP, MN = KM, M
MN # NP. ¥YramuTe BEpHBEIE YTBeDIKASHHA: K B P
1) KMNEB — napajjiesorpaMM
2) KMNB — pomG
3) MNPB — pomb
4) #KBM = AMBN

5) ZMBN = ZNBP

Yacte 2
3anumHTe OTBeT K 3afaHuaAm 2 H 3.
2°. IuaroHasgm unpaMmoyronsauka ABCD nepecexaloTcA B
Touxke O. Haiigure nmepumetp TpeyroncEuka AOB, ecnin AD =
=15, CD = 8, AC = 17.
3°. Opna u3 cTopoH napajuenorpamma B 4 pasa Gonbime

npyroii. HafiguTe JAHMHY MeHBIIEH CTOPOHBI, €CJIHM IepUMeTp
napannenorpamma paseH 30 cm.

YacTs 3
3anummure 06ocHOBaHHOE pemenne 3anayu 4—6.

4°, Ha pucynke ABCD — pomb, ZBAD = BC
= 100°., HaiiguTe yrasl TpeyroasHuka AOD. ‘&
/O™
A D

5. Haueprure npamoyroasEuk MPOK. Tloctpoiite ¢u-
rypy, CHMMeTPHYHYI0 eMy OTHOCHTeJbHO npsamoit OM.

6. B napannenorpamme BCDE 6Guccextpuca yrna C mepe-
cexkaeT cropoRy DE B Touxe K, npuuem EK = 7, DK = 11.
Haitaure neprMeTp NapajiienorpaMMa.

KonTtpoabHnas padora Ne2 mo reme
«ITonoOHbIE TPEYTOJIBLHUKH

Bpemsa évinonnenus: 45 MunyT

I]ens:onpenenenne ypoBHs 0Opa3oBaTENbHBIX TOCTHKEHUI B YCBOCHHU COJACPMKAHUS TEMbI
«[TonoOHBIE TPEYTOTBLHUKIY

Cooepircanue KOHMPOIAbHBIX U3MEPUMETIbHBIX 3A0AHUTL

KM cocrtaBieH B 2-x BapuaHTax. Kaxaomy ydamiemycsh OpeIOoCTaBIsieTCS pacreyaTka
3amanuii. Pabota comepUT 1BE TPYNMBI 3aJaHUM, OOS3aTEIBHBIX IS BBIIOJTHEHHUS BCEMU



yuamumucs. Ha3HaueHue mepBoil rpynmbl — OOECHEYUTh MPOBEPKY MOCTIKEHUS yJalluMCs
ypoBHSI 0a30BOW MOATOTOBKH, @ BTOPOM — 00eCHednuTh MPOBEPKY NOCTHKEHUS MOBBILICHHOTO
YPOBHSI IMOATOTOBKH. B Ka)k;JoM BapuaHTe MpeI0oCTaBIseTCs JOMOTHUTEIbHOE 3a1anue Ne 6 * Ha
JIOTIOJIHUTEIbHYI0 OTMeTKYy. Tun 3amanuii: BO — BweiOOp oTBera(wacts 1), KO — xparkwuit
orBet(4actb 2), PO — pa3BepHyThIil 0TBET(4acTh 3).

Pacnpeoenenue 3adanuit KUM no ypoeuto caoxcrnocmu

Ne Yro npoBepsiercs YpoBeHb bana
bI
Tun IIpenmeTHbl | DiieMeHT Ba3zoBnl | IloBELIIIEHHBI
3aJaHM | i pe3yJbTaT | cOAep:KaHu | | 71
| |
3aganue 1 BO 2.1 1.1 b 1
3aganue 2 BO 21,2.2,2.3 1.2,1.3,14 | b 1
3amanue 3 KO 23,21 1.4 b 2
3aganue 4 KO 2.1,23,22 12,1516 | b 2
3agaHue 5 PO 2.3 1.4 I1 3
HUTOI'O 9
0aiio
B
Jlonoanumenvro | PO 21, 22, 23,114,11,1.7 11 3
e 3ao0aHue (Ha 24
00NOIHUMENbHY
10 OMMEmKY)
3anmanne 6*

Cucmema OUECHKU 6bINOJIHEHUA OMOECbHBIX 3A0AHUTL upa6ombl 6 uyejiom

%o BBITIOJTHEHUA banabl OTMmeTKa

90 - 100 % 8-9 Ot1MeTKa «5»
70 -89 % 6-7 Ot1MmeTKa «4»
50 -69 % 4-5 OtMmeTKa «3»
Menee 50 % Menee 4 6amioB OtmMmeTka «2»
Koangpukarop

AJIEMEHTOB COZEpKaHUs U TPEOOBAaHUI K YPOBHIO MOJTOTOBKU 00yUarOIUXCs

1. Ilepeuensv rnemennmoe npeomMemHozo coOepIHcanHus

Kon | Onucanue 31€MEHTOBIPEAMETHOTO COJEPKAHUS

1.1 | Cunyc, KOCHHYC, TAHT€HC OCTPOIO yIJa
PSIMOYTOJIBHOTO TPEYTOJIbHUKA

1.2 | IlpssMoyTOJIbHBIN TPEYroJdbHUK, cBoiicTBa. Teopema I[udaropa

1.3 | Cpennsisi TUHMS TPEYTOJIBHUKA.

1.4 | [logo6ue TpeyroabHUKOB, KO3()PHUIHEHT TO100uUS.
[Tpu3Haku o100 TPEYTOIbHUKOB

1.5 | PaBHOGepeHHBIN TPEYroJIbHUK, CBONCTBA.

1.6 | CymMa yriioB B TPEYTOJIbHUKE.

1.7 | [lepneHauKyISIpHOCTH MPSMBIX.




2. Ilepeuens mpebosanuii K ypoeHio N0OZ0MOEKU 00YUAIOUUXCA

Kon

Onucanue TpebOBaHU K YPOBHIO MOJTOTOBKU 00yUYaIONTUXCS

2.1.

Pemrate miaHuMeTpuYecKre 3a1auu Ha
HAXO0XJ/ICHUE T€OMETPUUICCKUX BEITUIHH
(nvH, yrII0B, IIOIIA IS )

2.2.

Pacno3naBats reomerpudeckue GUTypsl
Ha IUIOCKOCTH, pa3InyaTh UX B3aUMHOE
pacmoIokeHue, n300pakaTh
reoMeTpu4ecKue (GUrypsl; BBITOIHATH
YEePTEkKH 110 YCIOBHIO 3a/1a41

2.3.

[TpoBoaUTH TOKA3aTENbHbBIE
paccyXIeHus IIpU PEIIeHUN 3a1a4,
OILICHUBATh JIOTUYECKYIO MIPaBUIBHOCTh
pacCyXIeHHi, pacli0O3HaBaTh
OIIMOOYHBIC 3aKIIIOUEHUS

2.4.

OnuceiBaTh peajibHblE CUTYallUH Ha
A3BIKE TEOMETPHH, UCCIIE0BATh
IIOCTPOCHHBIE MOJEIH C
MCII0JIb30BAHUEM T€OMETPUUYECKUX
IIOHATUI U TEOPEM, PEIIATh
IIPAKTUYECKHE 3a]1a4H, CBA3aHHbIE C
HAaXO0’KJICHUEM N€OMETPUYECKUX BEJINYUH




BAPHAHT 1

Yacts 1
3anumuTe HOMEepa BepHBLIX OTBEeTOB K 3amaHuam 1 u 2.

1°. B npamoyronsauke ABCD yron ACB pasBeH [, auaro-

Hayub paBHa 12, Hailigute cropony AB.

1) 12cosfp 2) 12sinf 3) 12tg P 4) _12
sinp
2°, B tpeyronsuuke BCD yron C — npawmoii, BD = 13 M,
BC = 12 m. Haiigute anuny cpegmeit auuun MK, ecnu
M € BD, K  BC.
1) 5 2) 6 3) 6,5 4) 2,5
YacTts 2
JanMomIHTe OTEBeT K 3ATaHHAM S H 4.
3°. Haiigure anuby orpeaka MB, N P
ecad B u300paskeHHOH HA PHCYHKe %
rpanenunu MNPK unspectrHo: MK = M K

=24, NP = 18, BP = 12.

4°, B paBHoDegpeHHOM TDPEYroJbHHKe OCHOBAHHE pPaBHO
20, a yron MexJy OOKOBRIMH cTopoHamMp papeH 120°, Haii-
AUTE BBICOTY, NPOBEIEHHYIO K OCHOBAHHIO.

YacTe 3

3annmure obocHOBaHHOE pemeHHe 3aga4d 5 u 6.

5. Ha pucyurxe orpesaku AM u BH B
ABJAITCA BBICOTAMH TpeyroiabHuka ABC. M
Joxaxure, 4To TpeyroabHUKH CBH n
CAM nonobHEI.

A H ¢C

6. B npamMoyroasHOoM TpeyroasHuke BCD ua toukm M,
Neameil Ha runoreHyse BC, onyleH nepneHAMKyaap MN
Ha karer BD, Haitqure cunye yria B, ecaiu MN = 12, CD =
= 18, MC = 8.



BAPUAHT 2

Yaers 1

3amumuTe HOMepDa BepPHBIX OTBEETOR K 3aaHHAM 1m2

1°, HOwunaronanes npamoyroasEuka ABCD paema 16, yroxa
CBD pasen o. Haitaure cropony BC.

16

CcCOsS O

1) 16 cos o 2) 16 sin o 3) 16 tg o 4)

2°, B rpeyronsuuxke BDE yron D — unpsamoit, BD = 9 M,

DE = 12 m. HaliauTe an1HHY cpenHeit nuHMH PM, ecam
M  DE, P € BD.

1) 4,5 2) 6 3 7,5 4) 15
Yacte 2
3anHOIHTe OTBeT K 3aJaHuaM 3 u 4,
3°. Haiiaure pnauny orpeaka CO, ecan M 0
B M300paKeHHOH HAa DHCYHKe TpAIeluH R
KMOP wuasectno: MO = 12, KP = 20, c
CK = 16. K P

4°, Halizutre OocHOBAHHMe DABHOGEIPEHHOTO TPEYI'OJbLHHMKA,
ecJiM YyroJ mnpm ocHosaHuu paBed 30°, a BricoTa, IIpoBeleH-
Hasg K OCHOBaHHID, paBHa 10.
Yacte 3
3anumure 060CHOBaHHOE pemeHHe 3anad S u 6.

5. Ha pucyrke orpeskn AK n BM sas-
AAITCA BelcoTaMHu TpeyroasHuka ABC. Ilo-

Ka)XuTe, 4TO TpeyroabHEEH BOK u BCM
Nnoao0HBI.

6. B Ttpeyromsmmke ABC npamas, napajllelbHAd CTOPOHE
BC, nepecexaer Buicory AH B Touxke K u cropony AC B Touke M.
Haiigure kocuHye yriaa C, ecmt MK = 16, CH = 20, MC = ).

KonrtpoabHnas pabora Ne3
no reme«Ilaomaany»

Bpem=a évinonnenun: 45 munyt

Ilenv:onipenenenre ypoBHS 00pa30oBaTEeNbHBIX OCTHXKEHUN B YCBOCHHH COJEPXKAHUS TEMBI
«IImomraan»

Cooeporcanue KOHMPOTLHBIX USMEPUMETLHBIX 3A0AHUTL



KM cocraBien B 2-Xx BapuaHTax. KaxkgoMy ydamieMmycsi NpefoCTaBiseTCsl paclredaTka
3amaHuii. Pabora comepXUT ABe TPYIIbl 3aJaHuM, 00sA3aTENIbHBIX [JIs1 BBIIOJHEHUS BCEMU
yuamuMmucs. HaznaueHue mepBod Tpynmbl — OOECTIEYHTh MPOBEPKY MOCTHIKEHUS YYalIMMCS
ypoBHSI 0a30BOW MOATOTOBKH, a BTOPOM — 00ECHEYUTh MPOBEPKY TOCTHKEHHUS MOBBILICHHOTO
ypoBHs moarotoBku. Tun 3amanuii: BO — BeiObop oTBeTa(uacth 1), KO — xpaTtkuii orBeT(4actb
2), PO — pa3BepHyThIli OTBET(4aCTh 3).

Pacnpeodenenue 3a0anuit KHM no yposnio croxncnocmu

Ne Yro npoBepsiercs YpoBeHb basbl
Tun IpenmerHblii | DaeMeHT Ba3oBblii | [ToBbpIIeHHBIN
3a1aHusA | pe3yJbTaT coJep:KaHusA

3aganue 1 BO 2.1, 1.1, 1.3, 15, | b 5

1.7,1.8

3aganue 2 KO 2.1, 2.3 1.1 b 2

3aganue 3 PO 25,23 1.8 b 2

3aganue 4 PO 25,2321 1.2 I1 3

3agaHue 5 PO 2.1,23,2.2 15 I1 3

UTOI'O 15

0aJIoB

Cucmema oueHKu 6bINOJIHEHUA OMOEILHBIX 3A0AHUTL U PAOOMbL 8 Ue10M

0-5 dayutoB 6-9 oayuioB 10-13 6amnoB 14-15 6amnos
2 3 4 5
Koxudpuxarop

AIIEMEHTOB CO/ICP)KaHUS M TPEOOBAHUH K YPOBHIO TOATOTOBKU O0YYarOIIUXCS

1. Ilepeuensv rnemenmoe npeomMemHozo coOepIHcanHus

Kox | Onucanue 371eMEeHTOBIPEIMETHOTO COACPIKaHUS
1.1 | [Inomaap TpeyroabHUKA.

1.2 | [nomaap mapajenorpaMmma.

1.3 | PaBHOOeIpEeHHBIN TPEYroJIbHUK, CBOWCTBA.

1.4 | BeicoTa, MeiaHa, OMCCEKTpUca TPEYTOJIbHUKA.
1.5 | [Inomans Tpameuu.

1.6 | Ilpu3Haku paBeHCTBA TPEYrOJbHUKOB.

1.7 | [IpsMOyroiabHHUK U €ro CBOMCTBA.

1.8 | Pom0 u ero cBoiicTsa.

2. Ilepeuenv mpebosanuil K ypoeHIo NOO20MOBKU 00YUAIOUUXCA

Kon

Onwucanue TpeOOBaHUN K YPOBHIO OJATOTOBKH 00yYarOIIUXCsI

2.1.

PemaTh mnanumMeTpuyecKue 3a1aud Ha
HAXO0XJICHUE T€OMETPUICCKUX BEITUNIHH
(e, TIonaaei)

2.2.

[TpoBoaMTH TOKa3aTENbHbBIE

paccyX/IeHUs IIpH pELICHNN 3a]ad4,
OLICHUBATh JIOTUYECKYIO NMPaBUIbHOCTh
paccyXJIeHUH, paclio3HaBaTh




OILIMOOYHBIE 3aKIIFOUYEHUSI

2.3. | OnuceIBaTh peajgbHbIC CUTYaIllud Ha
A3bIKE TE€OMETPUH, UCCIIEJOBATh
IOCTPOEHHBIE MOJIEIIH C
UCIIO0JIb30BAaHUEM I'€OMETPUYECKUX
IIOHATUI U TEOPEM, PEIIaTh
IPaKTUYECKHE 3aJ]auu, CBA3aHHBIE C
HAXO0KJICHUEM I'€OMETPUYECKUX BEIINYUH

2.4 | Pacrio3HaBaTh reoMeTpruUecKue PUTyphl
Ha TUIOCKOCTH, Pa3InyaTh UX B3aMMHOE
pacrioyio’keHue, n300pakaTh
reoMeTpHUYECKUEe (DPUTYPBI; BBHITIOTHSATH
YEPTEIKH 110 YCIOBUIO 3a1a4H

BapuanTt 1
1 yacthb

(Bovioepu sepnvie ymeepoicoenus (Kaxcooe 3adanue ouenusaemes ¢ 1 oann))
1.

1) ITnomaae mapaaieaorpaMma paBHa:

a) MMPOU3BEICHUIO €r0 CTOPOH;

0) MPOM3BEICHUIO €TO BHICOT;

B) TIPOM3BEACHUIO €T0 CTOPOHBI HA BBICOTY, IIPOBEICHHYIO K JJAHHON CTOPOHE.

2) ITnomaas KBajpara co CTOPOHOM 3 ¢M paBHa:
a) 6 cM%;
6) 8 cM;

B) 9 cM%.

3) 3axkoHunTe npemaoxenue: Tlnomanas npsMOyroJabHUKa paBHA. ..
a) MPOU3BENICHUIO €T0 CTOPOH;

0) MOJIOBUHE MPOU3BEICHHUS €T0 CMEXKHBIX CTOPOH;

B) TIPOM3BEACHUIO €T0 CTOPOHBI U BBICOTEHI.

1
4) I1o dbopmyne S= Eah MOYKHO BEIYHUCIIUTD:

a) MJIoIa/Ib TPEYTOJIbHUKA;
0) oAk NPAMOYTOJIBHHKA;
B) IUIONIA/Ib MTapaJuIeNIorpaMMa.

5) ITnomaye Tpaneumu ABCJI ¢ ocaoBauusimMu AB u CJ1 u BeicoToii BO BbluncisgeTcs 110 GopMyJie:

2 yacTh
(3anucams movko omeem, OONYCKaemcs Kpamkas 3anucey ez pucyuka (kaxcooe 3adanue
oyenusaemcs 6 2 bania))

2. Haiinurte muiomaap poM0a, €Ciii ero AuaroHaiv paBHel 8 u 10 cM.

3. CropoHa Tpeyrojib-HUKA paBHa 5 CM, a BBICOTA, IIPOBEACHHAS K HEl, B JIBa pa3a OoJIbIie

cTOpoHbI. Halifute ruomaap TpeyrojibHHUKa.
3 yacthb

(Banuwume obocHosanHoe peutenue 3a0au (kaxcooe 3a0anue oyeHusaemcs 6 36ai1a))

4.(3 6amia) CTopoHsl MapajuiesorpaMmma paBHbl 8 cM U 14 ¢M, a OIMH U3 YIJIOB paBeH 30°,
Haiinure nmomans napauienorpaMmma.



5*. (3 6amna)BricoTa Tpanenuu paBHa 7 ¢M, a OHO U3 OCHOBaHUH B 5 pa3 GoJibliie qpyroro.
Haiinute ocHOBaHUS Tpaneuu €ciiv €€ Ionaas paBHa 84 cM.

Bapuanr |1
1 yacThb

(Bbroepu sepuvre ymeepowcoenus( kaxcooe 3adanue oyenusaemes ¢ 1 oann))
1.

1) ITnomanp KBagpaTa paBHa:

a) MMPOU3BEJICHUIO €r0 CTOPOH;

0) KBaJIpaTy ero CTOPOHEI;

B) MPOU3BEICHUIO €T0 CTOPOH Ha BBICOTY.

2) [nomaap napawienorpaMma paBpHa:

a) IPOU3BE/ICHUIO €0 CMEKHBIX CTOPOH;

0) IPOM3BENICHHIO €0 BBHICOTHI HA CTOPOHY;

B) IIPOM3BEICHHIO €r0 OCHOBAHHMS Ha BBICOTY, IIPOBEJCHHYIO K JAHHOMY OCHOBaHHIO.

3) ITo hopmyse S= ab MOYKHO BBIYMCIUT [LIONIAb:
a) MPSAMOYTOJIbHUKA;

0) TpeyroibpHHKA;

B) TIapajuiesiorpaMmma.

4) Inomans TpeyroJibHUKA PaBHA OJOBUHE TPOHU3BEICHHUS:

a) OCHOBaHUH;

0) oCHOBaHUs HA BBICOTY, IPOBEACHHYIO K JAHHOMY OCHOBAHHUIO;
B) €r0 BBICOT.

5) IInomaye Tpaneumu ABCJI ¢ ocaoBauusimu BC u AJ] u BeicoToii BH paBHa

(AB+CD) ;CD) x BH 6) S= —(AD; BC) . BH gy 5= (BEFAD) ; AD) | BH

a) S=

2 yacthb
(3anucames moavko omeem, 0ONycKaemcs Kpamkas 3anuco 6e3 pucyHka (kasxcooe 3adanue
oyenusaemcs 6 2 bania))
2. Jluaronanu pom6a paBubl 10 u 12 cm. Haitnure ero miomass.
3.Cropona TpeyrojapHHKa paBHa 12 cM, a BBICOTa, MPOBEJICHHAS K HEH, B TPU pa3a MEHbIIE
cTOpoHbI. HalimuTe miuomaap TpeyroJbHUKA.
3 yacTh
(3anuwume obocHosanHoe peutenue 3a0au (kaxcooe 3a0anue oyeHusaemcs 6 36ana))
4.(3 6anna) Ctoponsl mapasuienorpamMma paBHbl 10 cM u 12 ¢cM, a 0JIuH U3 YIIIOB paBeH 150°.
Haiiaure nmiomaap napaiienorpamma.
5*. (3 6ama)BricoTa Tpanenuu paBHa 8 cM, a OJHO U3 OCHOBAHHM B 5 pa3 0oJIbIle APYroro.
HaiixuTe OCHOBaHMS TPAICLMK €CIIH e IUIOIA/b PaBHa 56 cM’,

Bapuantsl/ | 1.1 1.2 1.3 1.4 1.5 2 3 4 5
3aaHus

1 BapuaHT | B B B a B 40 25

2 BapuaHT | 0 B a 0 B 60 24

[TepeBoa 6amioB B OTMETKH

0-5 dayutoB 6-9 oayuioB 10-13 6amnoB 14-15 Gamnos

2 3 4 5




Jon. BapuaHThI

BAPHAHT 1

Yacts 1
3anMiuKTe HOMepa BepHBLIX OTBETOB K 3amaHHio 1.
1°, Henoneaysa jgaHHBIe, YKA3AHHBIE Ha
pHCYHKe, HANAUTe MJIolaab TPeYTroJbHHKA. ,n_' i‘ E
1) 24 3) 14 5 3
2) 48 4) 30
YacTte 2

3anumuKTe OTBET K 3aJaHHI0 2.
2°, CropoHnsl npaMoyroasHAKA 5 cM ¥ 12 eM. Yemy paBHa
AMAroHaAbL?

YacTs 3
3anummuTe ofocHOBaHHOE pemieHHe 3anau 3—5.

3°. BoxkoBas cTopoHAa paBHoGeIpeHHOTO TPEYTOABHHKA
paBHa 15 cM, a BmICOTA, NpPOBEAEHHAA K OCHOBAHMIO, 9 oM.
HaiiguTe OCHOBAHME TPEYIONBHHKA,

4. Haitaure miomans passobespeHHON Tpamemum, ecau
ee ocHoBaHMA paBHbl 5 ¢M 1 17 cM, a GoKoBas cTopoHa paBHA
10 cm.

5. Ha pucynxke ABCD — npamo- ¢

yroneEuk, AH1BD, cropona AB B 3 H
pasza wmensme cropoHsl BC. Hailigure
AH, ecniu BD = 20. A D




BAPHAHT 2
Yacts 1
3anumuTe HOMepa BepHBIX OTBeTOB K 3anaEmio 1,

1°. Henoneaya AaHHBIe, VKAIAHHEIE
Ha PHCYHKe, HAalWuTe I[J0OUIATL Tpe-

YTOJBHHKA. 5 4
1) 42 3) 21
2) 13 4) 28

HacTs 2
danmumKTe OTBET K 3A0aAHHIO 2.

2°, OgHa M3 CTOPOH NPAMOYrOJbHHKA papHa 8 cM, a aua-

roHands 17 em. Yemy paBHa BTOpPAA CTOPOHA NPAMOYTOJIBHH-
ra?

Yacrs 3

SanumuTte ofocHoBaEHOEe pemenne 3anag 3—5.

3% Haigure cropony pomba, ecin ero JMATOHANH DABHEI
12 e 1 16 oM.

4. Haiinure maomaik papHoOeZpeHHON TpPamenHM, ecaH
ee¢ MeHbllee oOcHOBaHHe pasHo T cM, OoxkoBada CTOpOHA —
13 eM, BEICOTA — 12 eM.

B C
5. Ha pucyake ABCD — ppsamo-
yroasEEK, CHL1BD, cropona AB B 3
pasa meHBme Auarosanun. Ha#aure 4 D

CH, ecan BC = 20.

KonTtpoabsnas pabora Ned o reme
«Teopemalludaropa u Haua/ia TPUTOHOMETPHUM

Bpem=a évinonnenun: 45 munyT

Ilenv:onipenenenre ypoBHS 00pa30oBaTEeNbHBIX IOCTHXKEHUN B YCBOCHHH COJEPYKAHUS TEMBI
«Teopema INudaropa n Havama TPUTOHOMETPHU»

Cooeporcanue KOHMPOAbHBIX USMEPUM ENbHBIX 3A0AHUTL
KM cocraBnen B 2-x BapuaHTax. Kaxkmomy yuamiemycs TpeIoCTaBIseTCs pacriedarka 3aaanuii. Pabora
COJACPKHUT IOBC TI'PYIIIbI SallaHI/II\/’I, 00s13aTEeNbHBIX AJid BBIMOJTHEHUA BCEMHU YyYalllUMMUCA. Haznauenue HepBOﬁ
rpynmnsl — OOECTeYuTh MPOBEPKY ITOCTHIKEHHS YdYalldMCs YpOBHS 0a30BOW MOATOTOBKH, a BTOPOH —
o0ecreunTh MIPOBEPKY JOCTUKCHUA IMTOBBINICHHOTO YPOBHS IIOATOTOBKH.

Pacnpeodenenue 3a0anuit KHM no ypoenio croxcnocmu



Ne Yto npoBepsiercs YpoBeHb banbl

Tun IIpeameTHblii | DjeMeHT Ba3oBblii | IIoBbIIEHHBIH

3aJaHUs | pe3yJabTaT COJIePKAHUSA
3aganue 1 BO 2.1, 11,12, 15 | b 5

1.6
3amanue 2 KO 2.1,2.3 11,1.2,14 | b 2
3aganue 3 KO 2.5,2.3 1.1,1.3 b 2
3aganue 4 PO 25,23,2.1 1.1,1.3 11 3
HUTOI'O 12
0ajIoB

Cucmema oueHKu 6bINOJIHEHUA OMOEIbHBIX 3A0AHUTL U PAOOMbL 8 Ue1OM

0-3 dayutoB 4-7 dajuioB 8-10 GamtoB 11-12 6amnos
2 3 4 5
Koxudpuxarop

AIIEMEHTOB CO/ICP)KaHUS M TPEOOBAHUH K YPOBHIO TOATOTOBKU O0YYarOIIUXCS

3. Ilepeuens In1emenmos npeOMenHo20 COOePIHcaAHUus

Koo | Onucanue snemenmoe npeomemno2o cooepicanus

1.1 | Teopema ITudaropa.

1.2 | IIpssMOYTOJIbHBIN TPEYTOJIHHHUK M €r0 CBOMCTBA.

1.3 | [Inomaau MHOTOYTOJIBHUKOB.

1.4 | Breicora, Mmennana, OMcCeKTpUca TPEYroJbHUKA.

1.5 | [lonsatuss cuHyca, KOCHHYyCa, TaHI€HCa, KOTaHIe€HCa MPSIMOYTOJbHOTO
TPEYrOJIbHUKA.

1.6 | OcHOBHOE TPUTOHOMETPHUIECKOE CBOMCTBO.

4. Ilepeuenv mpedosanuii K ypoeHio no020moeKu 00y4aoumuxcs

Koz | Onucanue TpeOoBaHMi K YPOBHIO OATOTOBKH O0yYarOIIMXCs

2.1. | Pemats muiaHuMeTpUUYECKUE 33]a4H Ha
HAXO0XJICHUE TEOMETPUICCKUX BEITUINH
(=, TIomaaei)

2.2. | IlpoBOIUTH MOKa3aTeIbHbIC
paccyKAeHHUs IPU PELIeHUH 3a/1a4,
OIICHUBATh JIOTHYECKYIO MTPABUIHLHOCTD
paccyKIeHUH, pacrio3HaBaTh
OIIMOOYHBIE 3aKIIIOUEHUS

2.3. | OnuceIBaTh peajgbHbIC CUTYaIlluN Ha
A3bIKE TEOMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX
MOHSTUH U TEOPEM, pEIIAaTh
MPAKTUYECKHE 3a]1a4M, CBA3aHHbIE C
HaXO0XJIEHUEM T€OMETPUYECKUX BEJTUYHMH

2.4 | Pacio3HaBaTh reoMeTpudecKue (GUrypsl




Ha IUIOCKOCTH, pa3IniaTh UX B3aUMHOE
pacrionioxxeHue, n300paxkaTb
reoMeTpu4ecKue (GUrypsl; BBITOIHATH
4YepTEeXU 110 YCIOBUIO 3a/1a4U

Bapmuanr |
Yacmo A (3anuwume moavko omeem)
1.
1)KareTsl MpsIMOYTOJIBHOIO TPEYTOJIbHUKA PaBHBI 5 ¢cM U 12 cMm. Haiiiy rumoreny3y 1aHHOTO TPEyrojabHHUKa.
2)CTtopoHa mpsAMOYToJibHUKA paBHa 7, a AuaroHaib — 25. Halaure Apyryo CTOPOHY MPSIMOYTOJIbHUKA.
3)HaiiauTe KateT MpSIMOYroJbHOTO TPEYroJIbHUKA, THIIOTEHY3a KOTOPOTo paBHa 25 M, a BTOPOil KaTeT paBeH
15 om.
4) Haiinure sina, ecau cosa = g
5)Haiinute Tanrenc yria A tpeyroiabauka ABC ¢ npsimbim yriiom C, eciiu BC =8, AB =17.
Yacmo B (3anuwume pewernue u omsem)
2. Haiinute BBICOTY paBHOCTOPOHHETO TPEYTOJILHUKA, €CITH €r0 CTOPOHA PaBHA 6 CM.
3.Haiinqute nnomaas paBHOOEIPEHHON Tpaneliu, eCiii e OCHOBaHUS paBHBI 5 ¢cM U 17 cM, a O0KOBasi CTOpOHA
paBHa 10 cm.

Yacme C (3anuwume 0ano, nocmpoume pucyHox, n0OpooHoe peuleHue u Omeem)
4. B npsamoyronsarke ABCD Ha ctoponax BC u AD ormeuens Touku E u F Tak, uto
BE : EC = 3:4, AF : FD = 2:3. HaiinuTe oTHOIIEHUE ioniaaeit yersipexyronsunkoB ABEF n DCEF.

Bapuanr |1
Yacmwb A (3anuwume moivko omeent)
1.
1)KareTbl mpsIMOYTOJBHOTO TPEYrOIbHUKA paBHbI 24 ¢M U 7 cM. Haiiu rumoreHy3y 1aHHOTO TPEYTroJbHHKA.
2)CrtopoHa npsAMOYroJibHUKa paBHa 15 a nuaronans — 17. Haiiaure apyryio CTOpoHY IpSMOYTOJIbHUKA.
3)HaiiauTe KaTteT MpSIMOYTOJIbHOTO TPEYrObHUKA, THITOTEHY3a KOTOPOro paBHa 20 1M, a BTOPO# KaTeT paBeH
16 om.
4) Haiinurte cosa,ecau sina = i.
5)Haiinure kocunyc yria A tpeyronbaika ABC ¢ mpsmbim yriom C, eciiu BC =21, AC =20.
Yacmo B (3anuwume pewenue u omsem)
2. Haiinute BBICOTY paBHOCTOPOHHETO TPEYTOJIbHUKA, €CIIH €0 CTOPOHA paBHA 4 CM.
3.HaiimquTe miomaaps paBHOOCIPEHHON TpaIeIiK, eCITH €€ MEHBIIIee OCHOBAHUE PAaBHO 7 ¢M, OOKOBAasi CTOpOHA
— 13 cMm, BEIcOTa — 12 cM.
Yacme C (3anuwume 0ano, nocmpoume pucyHox, n0OpooHoe peuleHue U 0meem)
4. B npssmoyronsHuke POST Ha croponax PO u ST ormeuens! Touku M u N Tak, 4to
PM : MO = 1:3, SN : NT = 2:5. Haiiaure otHOmeHue miomaneit yerpipexyronbankoB PMNT u MOSN.

Jon. BapuaHTBI
KonTtpouabsnas pa6ora Ned4
no reme«Teopema Ilndaropa u Hayana TpUroHOMETPHUI



Bapuanrt 1

1. KareTsl mpsMOyToIbHOTO TPEYToJbHUKA paBHBI 5 cM U 12 cMm. Haliu rumoteny3y 1aHHOTO

TpeyrojbHUKa.

2. CropoHa npsMOyroJIbHMKA paBHa 7, a TuaroHais - 25. Haligute npyryio cTtopoHy

MpsAMOYT'OJIbHUKA.

3. Haiinure KaTeT npsMOYrojJbHOTO TPEYroidbHUKA, TUIIOTEHY3a KOTOPOro paBHa 25 1M, a

BTOPOM KaTeT paBeH 15 am.

4, Haiigute cuHyC, KOCUHYC, TaHTeHC YIIIoB A U B npsimoyronsHoro Tpeyroabanka ABC,
ecim: a) AC =4, AB = 5; 6) AC=15, BC=8; ) BC = 6V3, AB=92.

5. B npsMoyroyibHOM TPEyroJibHUKE OJIMH M3 KaTETePOB PaBeH D, a MpOTHBOJICKAIIUI yTo

paBen B. HaiiuTe npyroit kareT TpeyroyibHUKa U TUIIOTEHY3Y, ecin: a) b = 10, £B = 45°; 0)
b=15, 2B= 60°; B) b=33, 2B=30°.

Kontponbnas pabota Ne 4 o teme: «Teopema [Tucdaropa u Hayana tpuronomerpun» Bapuant 2

1.

KateTbl npsMOyroipsHOro TpeyrojabHUKa paBHbl 24 cM 1 7 cM. Haiinu runorenysy
JTAHHOTOTPEYTOJIbHUKA.

Cropona npssMoyroibHuKa paBHa 15, a quaronans 17. Haligure apyryto
CTOPOHYNIPSAMOYTOJILHUKA.

HaiiguTe katet npsiMOyroJIbHOTO TPEYroJibHUKa, TUIIOTEHY3a KoToporo pasHa 20 1w, a
BTOpOM KaTeT paBeH 16 M.

Haiinure cunyc, kocunyc, TaHTeHe yriioB A u B npsimoyronsHoro Tpeyronsauka ABC,
ecmn: a) AC =3, AB = 5; 6) AC=10, BC=8; B) BC = 3V3, AB=6\2.

B npsAMoyroiasHOM TpeyrojbHUKE OJIMH U3 KaTETEPOB paBeH b, a MPOTUBOJIEKAIIUN YOl
paseH B. Haitnure npyroit karet TpeyrojJbHHUKA U THIIOTEHY3Y, €CIIN:

a) b =20, 2B =45° 6) b =10, 2B= 60°; B) b =4v3, 2B=30°.

KonTposbHas pa6ora NeS no reme
«YT1JIbl B OKPYKHOCTH. BniucaHHbIe H ONUCAHHBbIE YeThIPeXyTroJbHUKI»

Bpemsa evinonnenus: 45 MunyT

I]ens:onpenenenne ypoBHsS OOpa30BaTENIbHBIX IOCTUKEHHI B YCBOCHHUU COACPKAHUSI TEMbI
«YTIBl B OKpYKHOCTH. BriucaHHbIE U OMHUCAHHBIE YETHIPEXYTOJIbHUKU»

Pacnpeoenenue 3a0anuit KHM no ypoenro cnoxcnocmu

Ne

DJIeMeHT YpoBeHb | Basus: |

Tun 3aganua coaep:xanus | baszosbiil | IloBbIIIEHHBII

3aganue | BO 1.1,1.2 b 1




;aﬂaHHe KO 1.2 b 1
gaﬂaHHe KO 1.3 b 1
gaﬂaHHe KPuO 1.3 b 2
gaﬂaHne KPuO 1.4 b 2
gaz[aHHe [P 1.3 IT 3
IEjITOF O 10
0aJIoB

Kpumepuu oyenuganus

No 3a0anus

Kon-60 6annoe 3a evitnonnennoe zaoanue

16.

16.

16.

20.

20.

OO|R_WINF

30.

7*

40.

MakcumanbHbIi 0asut 3a BeImoaHeHHe padboTsr — 10.

PexoMengaunu nmo nepeBoay 0aJ1710B B OTMETKH 10 MATHOAUIBHOM HIKAJIE

OTMeTKa M0 NATHOAJILHOM HIKAJIe «2» «3» «4» «5»
KonmgecTBo HabpaHHBIX OAJUIOB 0-2 3-5 6-8 9-10
Koandpukarop

AIIEMEHTOB COZEpXKaHUs 1 TPEOOBaHUMN K YPOBHIO OJTOTOBKU O0yUaIOIIUXCS

Hepeuenb JJiemenmoe npedmemnozo CO@BpmaHl{}l

Koo | Onucanue snemenmog npeomemnoz2o cooepicanus

1.1 | BnucanHbIe YIJIbl U UX CBOWCTBA.

1.2 | IleHTpanbHbII ¥ BOUCAHHBINA YIIIbI

1.3 | BnucanHbli M ONMCAHHBIN YETHIPEXYTOJIbHUKH U MX CBOMCTBA.
1.4 | KacarenpHasi 1 cekymiasi K OKPY>KHOCTH.




Bapmuanr 1

1. Kakue u3 yrioB, Ipe/ICTaBIICHHbIX HAa PUCYHKE, PABHbI?
a) £ZGHF = £GEF ;

0) £CAD = £GEF ; ¢
B) £CAD = «GHF .

2. lleHTpanbHBIN U BIUCAHHBIN YIIIbI OMUPAIOTCS HA YTy OKpyXHOCTH B 80°. Uemy paBeH
LEHTPaJIbHBIA U BIUCAHHBIN YIJIbI?

3. YUerpipéxyronpauk ABCD Brincan B okpyxHocTh. Yron ABC=80°, yron CAD=45°. Haiinure
yroi ACD.

4. Jlana npsimoyrosnbHas tpamnemus ABCD (£A = 90°), B KOTOPYIO BIHCaHA OKPYKHOCTh
pamuycom 12 cm. Ctopona CD paBna 38 cm. Haiinu cpeaHIor0 JIMHUIO Tpareluu.

5. K okpyxHOCTH ¢ 1IeHTpoM B Touke O npoBeneHb! kacarenbHast AB u cexymast AO. Haiinure
panuyc okpyxxHocty, eciar AB =12 cm, AO= 13 cm.

6. Uerbipéxyronbauk ABCD Bnucan B okpykHOCTb. M3BecTHO, uTo 2DBC = 34°, ZABD=42° n
£BDC=52°. Haiinute yribl 4eTbIpEXyroJibHUKA.

7*. B okpyxxHocTu paauyca 10 cM mpoBeA€H AuMaMeTp U Ha HEM B3sTa TOUKa A Ha pacCTOSTHUM 5
cM oT 1eHTpa. Haiinure paguyc BTOpoil OKpyKHOCTH, KOTOpasi KacaeTCsl IMaMeTpa B TOUKE A U
W3HYTPU KacaeTcsl JaHHOM OKPYKHOCTH.

HNHCcTpyKOMsA K BBIIOJHEHHIO KOHTPOJIBbHOH PadoThI:
K 3amage 1 BeiOepuTe MpaBUIIbHBIN BapUaHT OTBETA.

K 3amauyam 2 u 3 3aIMIInTe TOJIBKO OTBET.

K 3agauam 4 u 5 3anumuTe KpaTkoe peleHrue u OTBET.
K 3agade 6 3anuimure qaHO, PEIICHUE U OTBET.

3ajmada 7 JOMOJHUTEIbHAS.

Bapuanr 2 s

1. Kakue u3 yrios, mpeicTaBiIeHHbIX Ha PUCYHKE, paBHBI 90°7 Ve
a) 2ZMNO ; {



0) £SKT ;
B) PaBHJIBHOTO BAPUAHTA OTBETA HET.

2. lleHTpanbHBIN U BIUCAHHBINA YIIIbI OMUPAIOTCS HA YTy OKpYKHOCTU B 60°. Uemy paBeH
LHEHTPAJIbHBIA Y BIIUCAHHBIN YTJIbI?

3. Yersipéxyronsuuk KMHP Bnimcan B okpyxkHocth. Yron KHP=35°, yron HKP=45°. Haiinute
yron KMH.

4. lana npsimoyroisHast Tpaneius ABCD (A = 90°), B KOTOPYIO BITUCaHa OKPY>KHOCTh
paguycom 9 cm. Ctopona CD paBna 24 cm. Haiinu cpeaHio0 JUHUIO TPAIICIIUH.

5. K okpyxHOCTH ¢ IIeHTpoM B Touke O mpoBeneHb! kacarenbHas MH u cexymas MO. Haiinure
paauyc okpyxxkHoctu, ecnu MH =4 cm, MO =5 cm.

6. Uerbipéxyronbuuk ABCD Bnucan B okpyxHoCcTh. M3BecTHO, uTo 2DBC =27°, ZABD=61° n
£BDC=73°. HaiinuTe yribl 4eThIpEXyrojabHHKA.

7*. B okpyxHOCTH paauyca 12 cM mpoBeaEH 1uaMeTp U Ha HEM B3sTa TOYKa A Ha PacCTOSHUU 6
CM OT 1ieHTpa. Haiinure paguyc BTOpoil OKpYKHOCTH, KOTOpasi KacaeTcsl IuaMeTpa B TOUKe A U
M3HYTPU KacaeTcs JTaHHOM OKPYKHOCTH.

HNHCTpYKIMSA K BHINOJHEHH) KOHTPOJIbHOH PadoThI:
K 3amage 1 BriOepuTe mpaBUIIbHBII BapUaHT OTBETA.

K 3agagam 2 u 3 3anummre TOJIBKO OTBET.
K 3anagam 4 u 5 3anummure KpaTKoe pelieHue U OTBET.

K 3agaue 6 3anumuTe JaHO, peIICHHE U OTBET.

3agada 7 IOIOJHUTEIBHAS.

9 kJaacc

OneHka NMCbMEHHBIX PA00T KOHTPOJIBHBIX PadoT 00y4alIuXcs 10 MaTeMATHKE

OtMmeTKka «S5», eciin

OtMmeTKka «4», ecan

OtmeTka «3», ecliu

OtMmeTKka «2», ecjin

-paboTa BBIMOTHEHA
MOJTHOCTBIO;

-B JIOTUYECKUX
pacCyXJICHHSIX U
00OCHOBAHUU PEIICHUS
HET TIPo0eJIOB M OMTHOOK;
-B PEIICHUH HET
MaTeMaTUYeCKUX OMIMOOK
(HETOYHOCTB, OIICKA)

-paboTa BBIMTOJTHEHA
MMOJTHOCTEIO, HO
000CHOBaHUS IIar0B
pelIeHUs HeJJOCTATOYHBI,
-JIIOTMyIIeHa OHA OINOKa
WM €CTh JBa- TPH
HeZ04YETa B PEIICHUH,
pHUCYHKaX, TpaduKax

-IOMYIIeHo Ooee
OJTHOH OIIMOKH MIIN
Oounee 1ByX- TpEX
HeJ04YETOB B
pelieHue, Ho
yJamuiicsi oonamaer
00s13aTeTbHBIMU
YMEHHSIMH 10
IIPOBEPSIEMON TEME

- IOy IIICHBI
CYIICCTBCHHBIE
OIITMOKH, MMOKA3aBIIIHE,
9TO 00y4aroLuiics He
obmamaer
00s13aTeTbHBIMHU
YMEHUSIMH T10 TAHHOM
TEeME B MTOJHON Mepe




OTMeTKa MOJKET OBITh MOBBIIIEHA 3a OpI/IFI/IHaHBHHﬁ OTB€T Ha BOIIPOC HJIM OPHUI'MHAJIBHOC
pemiCeHUC 3aJa4dd, KOTOPBIC CBHUIACTCILCTBYIOT O BBICOKOM MAaTCMATHUYCCKOM Pa3BUTHUU
06yqa10meroc;1; 3a pCUICHUC OoJiee CIIOKHOM 3aJa4u UM OTBCT HaA 0osee CIIOKHBIN BOIIPOC,
HpellJIO)KeHHHﬁ JOIIOJIHUTCIIBHO.

KonrtpoabHnas pa6ora Nel mo reme:
«Perenne TpeyroJibHNKOB)

Llesn: [IpoBeputh ypoBeHb ycBoeHuss ®I'OC:

- 3HaHUS U YMEHUS IPUMEHATH IPU PEIICHUH 3a/1a4, TEOPEMbI CHHYCOB U KOCHUHYCOB, PEIlIaTh
3aJja4M Ha HaX0X/IeHUE HEU3BECTHBIX JIEMEHTOB B TPEYTOJIbHUKE;

- yMeHue o(popMIIATh PEIICHUE 3a/1aUH.

TeKkcT KOHTPOJILHOM:

Bapuant 1

1. B tpeyronasauke ABC, yrosn B=35°, yron C=25°.Vkaxute HauOOJIbIIYIO CTOPOHY
TpeyroiabHuka. OOBsSCHUTE OTBET.

2.JIBe CTOpPOHBI TPEYTOJbHUKA PABHBI 3 CM U 8 €M, a yroJl MeK1y HUMH paBeH 60°. Halinure
NEePUMETP TPEYrOJIbHUKA.

3.Pemure tpeyronbauk ABC, eciiu yron B=75°, yron A=45°, AB=2V3 cm.

4.Jlnaronanu napajienorpamma pasHel 12 cM u 20 cm, a yroa Mexxy HuMmu paseH 60°. Haiinure
CTOPOHBI MapajienorpaMma.

5.B npsMOyroiapHOM TPEYTroJIbHUKE OJUH U3 YIJIOB PAaBEH 0, a KaTeT, MPHIeKAIIui K JAHHOMY
yriy paBeH a. Haiinure Guccekrpucy mpsiMoro yria.

Bapuanr 2

1. B tpeyronsauke ABC, yron B=55°, yron A=110°. YkaxuTe HaMMEHBILIYIO CTOPOHY
TpeyroiabHuka. OObsSCHUTE OTBET.

2. JIBe CTOPOHBI TPEYTOJIBHUKA PABHBI 3 CM U 5 €M, a yrosl Mexay HuMH paseH 120°. Haiinure
NEePUMETP TPEYrOJbHUKA.

3. Pemire tpeyronsauk ABC, eciin yron B=30°, yron C=105°, AC=4 cm.

4. Croponsbl napajienorpamMmma paBabl 10 cM u 16 cM, a yron Mexxy HUMU paBeH 60°. Haiinure
JUaroHaJId apajuieIorpaMma.

5. B npsiMOyToibHOM TpeyroJibHUKE TUIIOTEHY3a paBHA C, a OJIMH U3 OCTPbIX paBeH . Haiinure
OuccekTpucy BTOPOro yria

Pacnpeneienue 3aJaHNH 10 COAEPKAHUIO M YPOBHIO C10KHOCTH

CopepxkateabHasi iuHusi | Bocnpou3sBenenne Ipumenenune HNuterpauus | [IpouentHoe

3aJaHui 3HAHUH 3aJaHui COOTHOIIIEHHE B
TEKCTe

Teopema cuHycOB Nel Ne 5 40 %

Teopema KOCHHYCOB Ne 2 Ne 4 40 %

Pemenue TpeyroabHUKOB Ne 3 20 %

[TponienTHOE cooTHOMIeHNEe | 40 % 40 % 20 % 100 %

3aJaHUN




Cnennduxanus 3a1aHuil 1 KPUTEPUH OLlCHUBAHUS

Ne XapakTepucruka IIpoBepsieMble 27IEMEHTBI bann 3a bain 3a
3aJaHusl | 3a/laHus BBITIOJTHEHHE BBITIOJTHEHHE
MIPOBEPSEMOTO 3aJaHHs
AIIEMEHTa
1 Teopema cunycoB | Haxoxnaenue yria 16 36
TpeyrojbHUKa
3HaHue caenCTBH U3 TeopeMbl | 1 6
CHUHYCOB
3anuch OTBETA 16
2 Teopema 3HaHUE TEOPEMbI KOCHUHYCOB 16 40
KOCHHYCOB YMeHne HaX0IuTh EPUMETP 16
Berancnenus 16
Odopmienue pemenus 3amaun | 1 6
3 Pemenue Haxoxnenue yria 106 50
TPEYroJbHUKOB TpEeYroJbHUKa
ITpumeHeHne TeopemMbl CUHYCOB | 2 6
Brruncnenus 16
Odopmnenne pemenus 3anaun | 1 6
4 Teopema OrnpeneneHne HEU3BECTHBIX 16 50
KOCHHYCOB HIIEMEHTOB
Haxosxenue karera 16
HaxoxieHne ocTpbIX yrioB 16
Boruncnenus 10
Odopmnenue pemenus 3anaun | 16
5 Teopema cunycoB | BeinmonaHeHue yeprexa 1o 16 56
YCIIOBUIO 3a/1a4H
[TpumeneHue onpeneneHus 16
OUCCEKTPUCHI
Haxoxnenue yrna 16
Haxosxienne GuccekTpuchl 10
Odopmnenue permenus 3anaun | 16

Kpurepun onenuBanus:

«5» (21 —22 GannoB)
«» (16 —20 GannoB)
«3» (11— 15 GanyoB)
«» (1 -10 6amnos)

KonTtpoJubnas pabora Ne2 mo reme
"IIpeoOpa3oBanue nogodus. Merpuyeckue COOTHOIIEHHUS B OKPYKHOCTH'"

Lenb: npoBEpUTH CTENEHb YCBOSHUS YYAIIMMHUCS TaHHOU TeMbl. [IpoBepuTh ymMeHHne
YYaIIUXCsl IPUMEHATh U3YYEHHBIN MaTepHUall Ha IIPAKTUKE.




Bpewms npoBenenus: 45 MUHYT.

CoaepixkaHue KOHTPOJIbHON PadoThI
Bapuant 1

1. Otpesok BK-0Ouccekrpuca yrina B tpeyronsuuka ABC. Haiinure cropony AC, ecinu
AB:BC=2:3, CK-AK=3 cm.

2. Ilpu nepeceueHuu ABYX XOpJ OJHA U3 HUX AEIUTCS Ha oTpe3ku 20 cMm u 4 cM, a BTopast —
Ha OTPE3KU, OJIMH U3 KOTOPBIX MEHbIIIE ApYyroro Ha 2 cM. Hailtu niuHy BTOpOM XOpAbL.

3. U3 Touku A K OKpyXHOCTH MpoBeieHbl kacaTenbHass AK=4 cm u cekymas AE=8 cwm.
Hatinure mymmnay otpeska AF cexyiei, jgexariero BHE OKPYXKHOCTH.

4. IMponomxenus 60koBeix cropoH AB u CD tpanenun ABCD nepecekatorcst B Touke M,
AB:BM=3:7, AD- 6omnpbiiee ocHOBaHHe Tparenun. Haiiiure ocHOBaHUS Tpanemuu, eclii
UX pa3HOCTb paBHa 6 cM.

Bapuant 2

1. Otpesok BK-0Ouccekrpuca yrina B tpeyronsauka ABC. Haiinure cropony AC, eciu
AB:BC=2:3, CK-AK=4 cm.

2. Ilpu nepeceueHnu ABYX XOp/ OJHA U3 HUX AEIUTCS HAa OTPe3KH 25 cM U 4 cM, a BTopast
— Ha OTPE3KHU, OJJUH U3 KOTOPBIX MEHbIIIE Apyroro Ha 3 cM. Hailtu miuHy BTOpOM XOpAbL.

3. 13 Touku A K OKpy)HOCTHU IIpoBeieHbI KacaTenbHas AK=5 cMm u cexymas AE=9 cwm.
Haiinure muny otpeska AF cexyiiei, iexariero BHe OKpY>KHOCTH.

4. IMponomxkenns 60koBeix cropoH AB u CD tpanerun ABCD nepecekatorcst B Touke M,
AB:BM=3:10, AD- Gombliee ocHOBaHHE Tpanenuu. Haliiute oCHOBaHHMSI TpaIelnH,
€CJIM UX PAa3HOCTb paBHa 8 CM.

Crneunuduxanus 3a1aHUil U1 KPUTEPUH OLlEHUBAHUA

Ne XapakTepucTUKa 3a/1aHUS ba 3a BeimonHeHue
3a7aHus 3aJaHHs
1 ITooOue TpeyrobHUKOB. 16

[IpeobpazoBanue momoowus.

2 CaoiicTBO nepecekaronmxcs Xxopas | 16
OKPY>KHOCTH.

3 MeTtpudeckre COOTHOIICHHS B 26
okpyxHocTH. KacarenbHas u
CEKyIasl.

4 [IpeobpazoBanue momoowus. 20

Bcero 60




Kpurepun onenuBanus

OrneHka KomnnuectBo 0ayuioB
5 6 Oaiu10B
4 4-5 dayutoB
3 3 damwa
2 0-2 6ama

Kountpoabsnas padora Ne 3 mo teme «BekTopbn»

Ileab: npoBepUTh CTENEHb YCBOCHUSI yUalllUMUCA 1aHHOM Tembl. [IpoBepuTh yMeHHE ydaluxcs
MIPUMEHSATh U3yYEHHBII MaTepuall Ha npakTuke Bpems nposenenus: 40 MUHyT

Conep:xaHue KOHTPOJIbHOM PadoThI

BapuanTt 1
1. HayepTuTe 1Ba HEKOJUTMHEAPHBIX BekTopa & u D. [TocTpoiiTe BEKTOpHI, paBHbIC:
a)—a/2 + 3b; 0) 2b —a.

2. Ha cropone BC pom6a ABCD nexwut touka K Tak, uro BK = KC, O — Touka
nepecedeHus nuaronaneil. Beipasure Bektopsl AO, AK, KD uepes Bexktopst a = AB u
b= AD.

3. B paBHOOe1peHHOI Tpaneuu BbICOTa IEIUT O0JIblIee OCHOBAHUE HAa OTPE3KU, PaBHbIE
5 cM u 12 cm. Haliaure cpeiHIO0 JIMHUIO Tparenuy.

4.* B tpeyronbauke ABC Touka O — TOYKa nepecedyeHus: MeuaH. Beipazute BekTop

AO 4gepes Bekropsl a = AB u b= AC.

Bapuant 2

1. HauepTtute 1Ba HEKOJUIMHEAPHBIX BEKTOpa M u N. IlocTpoiiTe BEKTOPHI, paBHbIE:

a) —m/3 + 2n; 6) 3n —m.
2. Ha ctopone CD kBagpara ABCD nexur Touka P tak, uro CP = PD, O — Touka

nepeceueHus nuaronaneil. Berpasute sextopsl BO, BP, PA uepes BexTopel x = BA uy = BC.
3. B paBHOOEApEeHHOM Tpamneuu oJMH U3 yriioB paBeH 60°, 60koBasi CTOpOHa paBHa 8 CM,

a MeHbllee OCHOBaHHE — 7 cM. Haiinnure cpeHIO0 JMHHUIO Tpanenuy.
4.* B tpeyronbauke MNK touka O — Touka nepeceuenust meauad, MN =a, MK =y,

MO =k (x +y). Haitnute uncio K.

Cnennduxanus 3a1aHuil 1 KPUTEPUH OLCHUBAHUS

Ne XapakTepucTHKa 3a/1aHUS bann 3a BelmosHeHue
3a7aHus 3aJaHHS
1 [Tonstue BexTopa. [eiicTBus ¢ 16
BEKTOpPaMH.
2 CymMa 1 pa3HOCTb BEKTOPOB 26

3 Cpenusist TUHUS TpamneIuu. 30




Bcero 60

Kpurtepuu oneHnBanus

OreHka KomnunuecrBo 0amios
5 6 Oau1oB
4 4-5 daiutoB
3 3 Data
2 0-2 dayuta

I_[e.m,: MMPOBEPUTH CTCIICHb YCBOCHUA YUAILITUMUCS JTAHHOM TEMBI. HpOBepI/ITB YMCHHUC YUAIIUXCA

Kontpoabnas padora Ne 4 no teme «/lekapToBbl KOOPAMHATHI HA MJIOCKOCTH»

IIPUMEHSATH U3yYEHHBIN MaTepHUaIl HA IIPAKTUKE.

AW~

N —

Conep:xkanue KOHTPOJIBHOI PadoThI

Bapmuanr 1
YacTb A (3aIUIIUTE TOIHKO OTBET)

. Haiinu koopaunatsl cepenunsl otpeska AB, ecnu A (6; —7), B (4; 5).
. Touka O — cepenuna otpeska AC. Haiinu xoopaunatel Touku A, eciu C(4; —-3), a O (2; 4).
. Haiiau paccrostaue mexay Toukamu M u N, eciim M(8; —7), a N(11; -3).

. Onpeneny o ypaBHEHUIO OKPYKHOCTH KOOPJIMHATHI €€ LIEHTpa U paanyc

(x — 3)2 + (y - 5)2=25.

. Halingn xoopanHaTel Touek nepeceyeHus npsMbix 4x—2y=0 u —x+2y=12.

Yactb B (3anummre pemieHue 1 OTBET)

. CoctaBbTe ypaBHEHUE OKPYKHOCTHU C IEHTpoM B Touke O (-2; 1), mpoxosieit uepes

touky T (2; —6).

. CoctaBbTe ypaBHEHHUE MPSIMOM, KOTOpasi MPOXOAUT uepe3 Touky M (2; -3) u

napajuieiabHa npsmMon y = —3x + 1.
Yacrtp C (3anuumTe AaHO, MOJHOE PEIIEHUE U OTBET)

. CocTaBbTe ypaBHEHHE NPAMON, KOTOPasl MapajulebHa MPSAMOHN y = 4X — 5 U IPOXOAUT

yepes LIEHTP OKpyKkHOCTH X* — 8x +y >+10y —40 = 0.

Bapmuanr 2
YacTb A (3aIUIIUTE TOIHKO OTBET)

. Haiinu koopaunatel cepenunnl orpeska BC, ecnu B (2; —7), C (10; 5).
. Touka O — cepenuna orpe3ka AD. Haitnu koopaunatel Touku A, eciim C(7; -2), a D (3; 5).




(O8]

. Haiinu paccrosaue mexay Toukamu F u B, eciu F(11; —7), a B (14; -3).

4. Onpeneny MO ypaBHEHUIO OKPYKHOCTH KOOPAUHATHI €€ IIEHTpa U paanyc
(x+2)2+(y-1)2 = 49.

5. Haiiagu koopauHaThl TOUEK MepeceueHus psAMbIX 8X—y=17 u 3x+2y=25.

Yactp B (3anummre pemieHue 1 OTBET)

6. CocTaBbTe YpaBHEHHE OKPY)KHOCTHU C IIEHTpOoM B Touke O(— 1; 2), mpoxopsiieit uepes
touky B(3; - 5).

7. CocTaBbTe ypaBHEHHE MIPSMON, KOTOpask MPOXOAUT yepe3 TouKy A(4; —2) u
napajuieapHas npamon y = 3x + 1.

Yacrp C (3anuiure AaHO, MOJTHOE PEeUICHHE U OTBET)

8. Haiinnre KOOpAMHATHI LIEHTPA U PAINyC OKPYKHOCTH, 3aJaHHON ypaBHEHUEM

x? — 8x +y* +2y + 16 = 0. Besicuure nonoxenue touek A(S5; —1), B(2; 4),

C(4; —1) oTHOCHUTENBHO 3TON OKPYKHOCTH.

CucreMa onieHUBaHHSA:

3amaHus yacTu A omeHuBaroTcs B 1 0am;
yactd B — 2 Oama;
yactu C — 3 Oamia.

Ne XapakTepucTuKa ba 3a BeIosTHEHHE
3aJaHHsI 3aJaHHsI 3aJaHHs
1. KoopanHaTsl cepeinHbI 0Tpe3Ka 16
2. KoopaunaTs! cepeiuHbl oTpe3ka 16
3. PaccrosiHrie Mexay TouKaMu 10
4. YpaBHEHHUE OKPY)KHOCTH 16
5. YpaBHeHUe npsMoi 16
6. YpaBHEHHE OKPY)KHOCTHU 20
7. YpaBHeHMe npsMoit 26
8. YpaBHEHHE OKPYKHOCTU 36
Bcero 126

Kpurepun onenuBanus

Orenka KomnunuectBo 0amios
5 10-12 6amnoB
4 8-9 GaytoB
3 4-7 0ayuioB
2 0-3 dayuta

KonTpouabsnas padora Ne 5 no reme «IIpaBuiibHble MHOTOyroibHUKH. OKpPYKHOCTb.
JABUKEeHUS MJI0CKOCTH»

Henb: MpoBEpUTH CTENEHb YCBOCHMS YYAIIMMHUCS JaHHOU TeMbl. IIpoBepuTh yMeHHMe ydamuxcs
IIPUMEHSATH U3yYEHHBIN MaTEpHUall Ha IIPAKTUKE.

CoaepskaHue KOHTPOJIbHON PadoThI
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Bapmuanr 1

CyMMa BCex yrioB MHOroyrombHuKa pasua 1620°. Haiiure 4mcio ero cTopom.
BHyTpeHHHii yroj IpaBHILHOTO MHOrOyronbHuKa paBed 150°.HaiiTu komuuecTBO YrioB
3TOr0 MHOTOYTOJIbHUKA.

Haiinure momans kpyra, ecinu ero paguyc 10 cm.

Haiigure pannyc okpy>KHOCTH U TUIOIIA/Ib KPYyTra, €Cliu AJIMHA OKPY>KHOCTH paBHa 11.
Haiigure yMHy 1yru oKpy»KHOCTH pajuyca 8 ¢cM, OTpaHUYEHHYIO YIJIoM 27.

CtopoHa npaBWJIBHOTO TpeyroyibHUKa 5,3 cM. Haliqure paanyc onMcaHHON OKPYKHOCTU U
IIOLIA/1b TPEYT OJIbHUKA.

Haueptute Tpeyronsauk ABC. [TocTpoiite 06pa3 Tpeyroiasauka ABC:

) IIpH TapaIensHOM mepeHoce Ha Bektop AL
2) npu CUMMETPUU OTHOCUTENIHO TOUKH B;
3) Ipu CUMMETPHUHU OTHOCUTENBHO mpsimor AC.

N

o ks®

7.

Bapuant 2

CyMMa Bcex yriioB MHOTOYTOJIbHUKA paBHA 2160°. Haiizure uncio ero CTOpOH.
BHyTpeHHHiI yTol IPaBUILHOTO MHOTOYIONbHMKA paBeH 144 . HaliTH KOJIHMYECTBO YIIoB
3TOT0 MHOTOYTOJIbHUKA.

Haiinure paanyc u JuIMHY OKpY>KHOCTH, €CJIM IIJIOLIa/lb Kpyra paBHa 235.

Haiinure nuiMHy OKpY>KHOCTH, €CJIH €€ paanyc 9 cm.

Haiigure niomaab KpyroBoro cekropa paauyca 1 cM, orpaHideHHOro yriom 81.

Pannyc okpyxHOCTH, BIMCAHHOW B NPaBUJIbHBIN TPEyroyibHUK, paBeH 12,3 cm. Haiigure
CTOPOHY TPEYTOJIbHUKA U €T0 IJIOIA/b.

Haueptute Tpeyronsuuk DEF. IToctpoiite 06pa3 Tpeyronsuuka DEF:

1) npu napatensHOM nepenoce Ha Bexkrop LI
2) Ipu CUMMETPUU OTHOCUTENHHO TOUKH D;
3) npu cuMMeETpUU OTHOCUTENBHO npsiMoit EF.

CucreMa OLlCHUBAHMA:

No XapakTepucTrka baut 3a BeImotHEHNE
3aJJaHMsI 3aJJaHMsl 3aJJaHMs
1. CymMma yriioB MHOTOYTOJIbHUKA 10
2. VYTBl IPaBUIIBHOTO MHOTOYTOJIbHUKA 16
3. ITnomane kpyra 10
4. JUIMHa OKPY>KHOCTH M IIJIOLIA/1b KpyTa 16
o. JlnvHa OKpyKHOCTH 10
6. Brnncannas u onucanHas OKPY>KHOCTb. 26
IIpaBUIIBHBIN MHOTOYT'OJIbHUK.
1. JIBYOKEHUS TITIOCKOCTH 36
Bcero 106

Kpurepun onenuBanus

OueHka Konnuectso 0auios
5 9-10 GasutoB
4 6-8 bayoB
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3-5 0amoB

0-2 Gasuia







