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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
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
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
(bopMyIMpPOBaTH OOPATHBIE YTBEPKIACHUSI.

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 OOy4arolUHCsS YYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOT'O PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T'€OMETPUU C JPYTUMH 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  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanust mogo0us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavanpHble noHsTus reomerpun. Touka, nmpsiMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHH B OKPY’KAIOLEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

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

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsAMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YeK. buccekTtpuca yrima W CEpeAUHHBIN
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.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W onucaHHas OKPYKHOCTHU
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
cllydad TapajuiesorpaMMoB (TPSAMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeopeMa O NPONOPLIMOHATIBHBIX OTPE3KaX.

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

[Tonobue TtpeyronbHUKOB, Ko3pduiuent mnoaodus. [IpuzHaku mnomoOus
TPeyrojabHUKOB. [IpumMeHeHne nogo0us npu peleHuH NPaKTUIECKUX 3a/1a4.



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 pereHun
PaKTUYECKUX 3a/a4.

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

BrnmcaHHble M LEHTpalbHBIE YTJIBI, YrOJ MEXAY KacaTeJIbHOW W XOpIOH.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
PemieHne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONE€palMy HaJ BEKTOpamH. Pa3nokeHne BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PAaBHEHUS NPSIMOU U OKPYKHOCTHU
B KOOpJAMHATAX, [IEPECEUCHUE OKPYXKHOCTEN M NpsIMBIX. MeTox KOOpAUHAT U €ro
IPUMEHEHUE.

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

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTyp (dIeMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  yuyeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakJaHCKOro 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) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacCTHE€ B PEIICHHH NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHWH, pacCyXIECHUH, YMEHUIO BHUIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKd Kak cdepbl 4YeIoBeuecKOn
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTaHMe, (POPMHPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, peryispHas ¢dundeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKpYXalolledl cpeabl, IJIaHUPOBAHHUS TIOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHTYaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:

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

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH M  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpUIATENbHbIE, €IUHUYHBbIC, YacTHbIE U OO0IIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrs B (akTax, JJAHHBIX, HAONIOACHUSIX U YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEIlCHUs, BBHIOUpATh HauOolee MNOAXOASIMMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MPEJIMOJIOKEHNUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

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

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
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, I'PaAMOTHO BBIPAKaThb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YE€HHBIN Pe3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNora, OOHApY>KMBAaTh pa3lNuude U CXOJCTBO IMO3ULIUN, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
C Y4ETOM 3aja4 MPE3CHTALUNU U OCOOEHHOCTEHN ayIMTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pEIICHHUS C YYETOM HMMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca M pe3ybTaTa
pellIeHusT MaTEeMaTUYECKOH 3aauu;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHHUS WJIA HEAOCTIKCHUS LEJH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyueHuss B 7 kJacce OOYyYarOIIMIICS TMOJMYYUT CIIEAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Pacrno3naBaTh UW3y4eHHbIE TE€OMETpUYECKHE (DUTYpBI, ONpEeneNsiTb HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyl0 ONLEHKY JIMHEWMHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 33]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUN N'€OMETPUUYECKUX 3a/1a4.

OnpenensiTe napayieIbHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIYUCIEHUS M HAXOAUTh YHCIOBbIE WU OYKBEHHBIC 3HAUCHMUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mnpakTtuueckue
3a71a4M Ha HaXOKJICHUE YIJIOB.

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

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

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lombp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIWHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIEHINKYJIAPHOCTH KacaTeJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[lonp30BaThCA MPOCTEUIIMMHU FEOMETPUUECKUMHU HEPABEHCTBAMH, IIOHUMATh
WX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOydyenuss B 8 Kiacce oOydaromuidics IOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PEUICHUH T€OMETPUUECKUX 3a1au.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TPEyroyibHHKa (LEHTpa
Macc) B pEIICHUN 3ajau.

Branets moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPANEUUd, NPUMEHATD
UX CBOMCTBA NPHU pEHICHWH TreoMeTpuyeckux 3anad. llomb3oBarbes Teopemont
dajieca ¥ TEOPEMON O IPOIMOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsATh npU3HaKK MOA00US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
pakTUYeckux 3anad. CTpOUTh MaTEMaTUYECKYyI0 MOJEIb B IMPAKTHYECKHUX
3a/1a4ax, CaMOCTOSATEIBHO JeIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
PSAMOYTOJIBHOTO TpeyroibHUKa. [101630BaThCA ATUMH NMOHATHUAMU I PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4aXx.

Bianerp NOHATHSMM BIMCAHHOTO W LEHTPAJIbHOIO YIUIA, HCIIOJIb30BATh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpyMEHATh MONYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHiy oOyueHuss B 9 kJiacce OOyYaroIIMICS TMOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

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



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHHI.

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

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS Pa3JIUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYTrOJAbHUKOBY»), NPUMEHITh HUX MpHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX Guryp. [lonp3oBarbest cBOWCTBaMHU 110100Ms TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JUJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHsaATh cBoOWcTBa MOJO0OMS 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 BEKTOPAMH, MOHUMATh MX TE€OMETPHUUECKUN M (U3HMYECKUN
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
pPELIEHNN T€OMETPUYECKHUX U MPAKTUYECKHUX 3a4a4.

Bianerp MOHATUSAMH NMPABWIBHOTO MHOTOYTOJBHHKA, 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, NMPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATbHON KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C TNPUMEHEHHEM IMOA00OMs U TPUTOHOMETPUYECKUX (QYHKUMH (TOJB3YACh, TIe
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHHE

OcHOBHOE COJACPIKAHUE 110 TEMaM

XapakTepHCTHKa OCHOBHBIX BHJIOB
JESITEIIbHOCTH YYeHUKA (HA YPOBHE
yueOHBIX JeUCTBUM)

7 kJ1acc

1. HauanbHbie reoMeTpuueckue cpeaenus 11 4.

IIpsamas u oTpe3ok. Jlyu u yrom.
CpaBHEHUE OTPE3KOB U YIJIOB.
N3smepenne orpeskos. M3mepenue
yrioB. [lepneHauKynsipHbIE IPSMBIE.

OOBSICHSTD, YTO TAKOE OTPE3OK, Y4,
yroJi, Kakue (purypsl Ha3bpIBalOTCA
PaBHBIMHU, KaK CPAaBHUBAKOTCA U
U3MEPSIOTCS OTPE3KH U YTJIbI, UTO TAKOE
Tpaayc U TpajycHas Mepa yriia, Kakou
YTOJI HA3bIBAETCS MPSMBIM, TYTIBIM,
OCTpPBIM, Pa3BEPHYTHIM, YTO TAKOE
cepeauHa OTpe3ka U OucceKkTpuca yria,
KaKuEC yIrjibl Ha3bIBAIOTCA CMCKHBIMU U
KaKhe BepTUKAIbHBIMU; (HOPMYIUPOBATH
1 00OCHOBBIBaTh YTBEPKICHUS O
CBOMCTBaX CMEXHBIX U BEPTHKAIBHBIX
YIJIOB; 06”b${CH5[TI), KaKue MnpsamMbIC
HA3BIBAIOTCS TIEPIICHIUKYISPHBIMU;
dbopmynupoBaTh 1 00OCHOBBIBAThH
YTBEPXKACHHUE O CBOWCTBE JABYX MPSIMBIX,
NEPNEHAUKYIISIPHBIX K TPEThEM;
M300paxaTh U Paclo3HaBaTh YKa3aHHBIE

PerynsiTuBHbBIC: OLICHUBATh IPAaBUILHOCTD BBIIOJHEHUS
JICHCTBUS HA YPOBHE aJICKBATHOM PETPOCIIEKTUBHOMN
OLICHKH;

ITo3HaBaTeIbHBIE: CTPOUTH PEUEBOE BBICKA3bIBAHUE B
YCTHOM M MMCbMEHHOH (JOpMe; OPUEHTUPOBATHCS Ha
pa3zHooOpasue crocoOO0B pelIeHHs 3a/1a4;
KoMMyHHKaTHBHBIE: KOHTPOJIUPOBATH IECHCTBUS
napTHepa.




npocreinme GUrypsl Ha YepTexKax;
penIaTh 3a/1auu, CBI3aHHbIE C STUMU
npocTedMMu GUrypamu

2. TpeyronbHuku 18 u.

[Ipu3Haku paBeHCTBA TPEYTOJbHHUKOB.
MenunaHnbl, OUCCEKTPUCHI M BEICOTHI
TPEYroJIbHUKA. 3a/1a4d Ha IOCTPOEHUE.

OOBsACHATD, Kakas (pUrypa Ha3blBaeTCs
TPEYTrOJIBHUKOM, YTO TaKO€ BEPIIMHBI,
CTOPOHBI, YIJIbl U IEPUMETP
TPEYrOJIbHUKA, KAKOU TPEYTrOJIbHUK
Ha3bIBAETCS paBHOOEIPEHHBIM U KaKOM
PAaBHOCTOPOHHUM, KaKH€ TPEYrOJIbHUKU
Ha3bIBAIOTCS PaBHBIMU; H300paXkaTh U
pacro3HaBaTh Ha 4epTEXKaxX TPEYroJib-
HUKU U UX JIEMEHTHI; (OPMYIUpPOBaTh U
JIOKa3bIBaTh TEOPEMBI O IIPU3HAKAX
paBEeHCTBA TPEYTOJIbHUKOB; OOBSICHSATH,
YTO HA3BIBAETCS NEPIEHANKYIIAPOM,
IIPOBEACHHBIM U3 JAHHOU TOYKU K
JAHHOW MpsIMOi; (hOpMYIHpPOBaTh U
JI0OKa3bIBaTh TEOPEMY O NEPIECHAUKYIIApPE
K [IPSIMOIi; OOBACHATD, KAKHE OTPE3KU
Ha3bIBAIOTCS MeIMaHON, OMCCEKTPUCOM U
BBICOTOM TPEYTOJIbHUKA;
(bopMynHUpOBaTh U JOKa3bIBATh TEOPEMBI
0 CBOMCTBaxX paBHOOEIPEHHOTO
TPEYroJIbHHUKA; pelaTh 3a1auH,
CBSI3aHHBIE C PU3HAKAMH PABEHCTBA
TPEYTrOJIbBHUKOB U CBOMCTBAMHU
paBHOOEPEHHOTO TPEYTOJIbHUKA;
'bopMynupoBaTh ONpeaesieHIe
OKPYXHOCTH; OOBSICHATH, YTO TaKOE
LIEHTP, paguyc, XopJa U IUaMmeTp

PeryasituBHble: BHOCHTh HEOOXOMMbIE KOPPEKTUBHI B
JEHCTBHE IIOCIIE €r0 3aBEPLICHNS Ha OCHOBE y4yeTa
XapakTepa ClIeJIaHHBIX OINOO0K;

Ilo3naBartenbHble: Biasers oOUMM NpueMoM pellieHus
3azad4;

KoMMmyHuKaTuBHBIe: J0roBapuBaThCs U NPUXOAUTH K
00I11eMy PELICHUIO B COBMECTHON AEATEIbHOCTH.




OKPYKHOCTH; peliaTh MPOCTEUIITHIE
3aJ]auu Ha IOCTPOCHHE (TIOCTPOCHUE
yria, paBHOTO JJAHHOMY, TIOCTPOSHUE
OMCCEKTPUCHI yIIIa, IOCTPOCHUE TIep-
MEHANKYSPHBIX MPSMBIX, TTOCTPOSHUE
CepeIMHBI OTPE3Ka) U 0OJIEE CIIOKHBIC
3aJ1a4M, UCTIONB3YIOIINE YKa3aHHBIE MPO-
CTCUIIIKE; COMOCTABIISATh MOTyYCHHBIH
pe3yJbTaT C YCIOBHEM 3aJ1auu;
aHAJTM3UPOBATh BO3MOXKHBIC CITy4an

3. IlapayutenbHbie npsiMble 124.

IIpu3Haky napayienbHOCTH JBYX
IpsIMBIX. AKCMOMA NIapajulIeIbHOCTU
JIBYX IIPSIMBIX

@opMyJIUPOBATH ONPEACIICHUE
NapauIeIbHBIX IPSIMBIX; OOBSICHSTD C
IMOMOIIIBIO PUCYHKA, KAKHUEC YTJIbI,
o0pa3oBaHHbBIE TIPU MTEPECEUCHHUH IBYX
MPSAMBIX CEKYILIEH, Ha3bIBAIOTCSI HAKPECT
JIeXKALMMU, KaKue OJHOCTOPOHHUMU U
KaKHe€ COOTBETCTBCHHBIMMU,
dbopMynupoBaTh U AOKA3bIBATH
TCOPEMBI, BbIPAKAIOINE MTPU3HAKHN
MapaJUIEbHOCTU IBYX IPSAMBIX;
06’b$ICH$ITB, YTO TaKO€ aKCHUOMBbI
TEOMETPUU U KAaKUE aKCHOMBI YXkKe
HCIOJIb30BAINCH paHee; POopMyIUpOBaTh
aKCUOMY NapaJlIeNIbHBIX MPSMBIX U
BBIBOIUTH CJICACTBUS U3 Hee,
dbopMynTHUpOBaTh U JOKA3bIBATH TEOPEMBI
0 CBOMCTBaX MapajuIeNIbHBIX MPSIMBIX,
oOpaTHbBIE TeOpeMaM O MpPU3HAKaX Ma-
paIeNIbHOCTH, CBSI3aHHBIX C HAKPECT
JIeXKALMMH, COOTBETCTBEHHBIMU U

PeryasiTuBHBIC: OLICHUBATH MPABUIIBHOCTD BBITIOJIHEHUS
JIEHCTBUS HA YPOBHE a/ICKBAaTHOM PETPOCIEKTUBHOM
OILICHKH;

Ilo3HaBaTebHBIE: CTPOUTH PEUYCBOEC BHICKA3LIBAHKE B
YCTHOHM M MHUCbMEHHOI (JOopMe; OPHEHTUPOBATHCS Ha
pazHooOpa3ue croco00B peIIeHUs 3a/aY;
KoMMmyHuKaTHBHBIE: KOHTPOIUPOBAThH ACHCTBHS
napTHepa.




OIIHOCTOpOHHI/IMI/I yI‘J'IaMI/I, B CBA3U C
3THM OOBSICHSATBH, UYTO TAKOE YCIIOBUE U
3aKJIFOUYEHUE TEOPEMBI, KaKas TeopemMa
HA3bIBACTCSI OOPATHOM MO OTHONICHHUIO K
TAHHOW TeopeMe; OOBIICHSITH, B 4EM
3aKJII0YACTCS METOJI JOKA3aTeIbCTBA OT
IPOTHBHOTO: (POPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI 00 yTiiax ¢
COOTBCTCTBCHHO HapaJIJIeJIBHBIMH nu
NEPICHIUKYJIIPHBIMU CTOPOHAMU;
HpI/IBOILI/ITI) HpI/IMepbl HUCITIOJIB30BAHUS
3TOr0 METOJIa; peliaTh 3a1a4d Ha
BBIYHCJICHHE, I0KA3aTEIbCTBO U
MIOCTPOCHHE, CBA3AHHBIC C
HapaﬂJIeJII)HI)IMI/I Hp?[MBIMI/I

4. CoOoTHOLIEHHE MEX/1y CTOPOHAMU M YIJIaMU TpeyrojibHUKa 18 u.

CymMa yTIiioB TpeyrojabHHKA.
CooTHoIIeHHE MEX]ly CTOPOHAMU U
yIJIaMy TPeyrojbHHKA.
IIpssMOyTONIBHBIE TPEYTOJIBHUKH.
[TocTpoenue TpeyroabHHUKaA 110 TPEM
HIIEMEHTaM.

®opMynupoBaTh U J0KA3bIBaTh TEOPEMY
0 CyMMe YTJIOB TPEYTOJIbHUKA U €€
CJIEZICTBHE O BHEIIIHEM YTJIe
TPEYroJIbHUKA, TPOBOIUTH
KJIacCU(UKALIUIO TPEYTOIbHUKOB 110
yriam; (popMyIupoBaTh U JOKa3hIBAThH
TEOpPEMY O COOTHOILEHUIX MEXITY
CTOpPOHAMH U YTJIaMH TPEYTOJIbHUKA
(mpsiMmoe 1 0OpaTHOE YTBEPKACHUS) U
CIIEJCTBUA U3 HEE, TEOPEMY O
HEPaBEHCTBE TPEYrOJbHUKA;
(bopMyITHPOBATH M TOKA3bIBATH TEOPEMBI
0 CBOICTBaX MPsIMOYTOJIbHBIX
TPEYTOJILHUKOB (ITPSIMOYTOIHHBIN
TPEYroiabHUK ¢ yriiom 30°, mpu3Haku

PeryasituBHbie: BHOCHTH HEOOXOAMMBIE KOPPEKTUBEI B
JIMCTBUE TIOCIIE €TO 3aBEPIIECHHS Ha OCHOBE y4eTa
XapakTepa ClIeTaHHbIX OINOOK;

IMo3HaBaTeabHbIe: [IpOBOIUTE CPaBHEHHE, CEPUALIAIO U
KJIACCU(PUKAIIUIO 10 33/IaHHBIM KPUTEPHSIM;
Ilo3HaBaTebHBIE: CTPOUTH PEUYCBOEC BHICKA3LIBAHKE B
YCTHOHM M MHUCbMEHHOI (JOopMe; OPHEHTUPOBATHCS Ha
pazHooOpa3ue cCrocoOOB peIIeHUs 3a/1aY;




paBEHCTBA MPSMOYTOIBHBIX
TPEYTOJIbHUKOB); (HOPMYJIHPOBAThH
OTIpe/IeNICHUs] PACCTOSIHUS OT TOYKHU 10
NPSIMO#, PACCTOSIHUSL MY T1a-
paJIICIIEHBIMU MPSIMBIME; PEIIaTh
3aJ]auu Ha BBIYUCIICHHS, J0KA3aTeIbCTBO
U TIOCTPOCHHUE, CBA3aHHBIE C COOTHOIIIE-
HUSIMH MEX]Ty CTOPOHAMH U yTIIaMHU
TPEYrOJIbHUKA U PACCTOSTHUEM MEXKTY
napajuieIbHBIMU TPSMBIMU, TIPU
HEO0OXOIMMOCTH TTPOBOJMTH IO XOIY
pEILICHHSI TOTTOJHUTEIbHBIC TIOCTPOCHUS,
COITOCTABJISITh ITOJTYYCHHBIN PE3yIbTaT C
YCIIOBHEM 33/1a4H, B 3aj1a4ax Ha
MOCTPOCHHE UCCIIEIOBATh BO3MOYKHBIE
ciIydau.

IToBTOpeHue 9 u.

8 kiaace

5. YeTplpexyroiabHuku 15 4

MHuoroyronsHuku. [lapannenorpamMm u
tpamnenus. [IpsmMoyronabHUK, poMO,
KBaJipar.

OOBACHATB, UTO TAKOE JIOMaHas,
MHOT'OYTOJIbHUK, €0 BEPILINHBI,
CMEKHBIE CTOPOHBI, THArOHAJIH,
n300pakaTh U pacro3HaBaTh
MHOTOYTOJIHUKHY Ha YepPTEkKax;
MOKa3bIBaTh 3JIEMEHTHI
MHOTOYTOJIFHUKA, €r0 BHYTPEHHIOKO U
BHEIIIHIO 0071acTH; POPMYIUPOBATH
OTIpeieIeHNE BBITYKIIOTO

PeryasiTuBHbBIe: YUUTHIBATh IPABUJIO B IUIAHUPOBAHUU U
KOHTPOJIS B crioco0e peleHus;

Ilo3naBatenbHble: OpUEHTHPOBATHCS Ha pa3HOOOpas3ue
CroCco0O0B peIICHUs 3a7aY;

KomMyHHKaTHBHBIE: KOHTPOJIUPOBATH IEHCTBUSA
napTHepa




MHOT'OYTOJIbHUKA; H300pakaTh U
Pacro3HaBaTh BBITYKJIBIE U HEBBITYKIIbIC
MHOT'OYTOJIbHUKH; POPMYITUPOBATH U
JIOKa3bIBaTh YTBEP)KIEHUSA O CyMME
YIJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA U
CYMMeE €ro BHEIIHUX YIJIOB; OOBSICHATS,
KAaKHE CTOPOHBI (BEPILUHBI) Ye-
TBIPEXYrOJIbHUKA Ha3bIBAKOTCS
POTHBOIOJIOXKHBIMH; (POPMYITUPOBATH
OIpeeNICHNUs TapaJuIeIOrpaMMa,
Tpanenuu, paBHOOEIPEHHOMN 1
MIPSMOYTOJIBHOM Tpaneuuu,
npSMOYTOJIbHUKA, poMOa, KBaIpara;
n300pakaTh U PaClO3HABATh 3TU
YeTBIPEXYTOMBHUKH; POPMYIUPOBATH U
JIOKa3bIBaTh YTBEPXKAECHUS 00 X
CBOICTBaxX M MpU3HAKAX; pelaTh 3aaun
Ha BBIYMCIIEHUE, 10Ka3aTEIbCTBO U
MIOCTPOEHHUE, CBA3AHHBIE C STUMU
BUJaMH YETBIPEX YT OJIbHUKOB;
OOBSACHATH, KAKHUE JIBE TOUKU
Ha3bIBAIOTCSI CAMMETPUYHBIMU
OTHOCHUTEJIbHO NMPSMOI (TOUKH), B KAKOM
ciyyae (urypa HazbIBaeTcs
CUMMETPUYHON OTHOCUTENIBHO MPSIMOMN
(TOYKM) U 9TO TaKOE OCh (LIEHTP)
CUMMETpUHU (HUTYPBI; TPUBOIUTH
npuMepsl Guryp, o01aJar0MIMUX 0CEBON
(IeHTpaTbHOI ) CHMMETPHEH, a TAKKe
IIPUMEPBI OCEBOM U LICHTPAIBLHON
CUMMETPHUH B OKPYKAFOIIEN HAC
00CTaHOBKE.




6. [Tnomans 14 u

IInomans MHOTOYrOnpHuKa. [lnomanu
napaiesiorpaMMa, TpeyroiabHUKA U
tpaneuun. Teopema [Tudaropa.

OOBSICHSTH, KaK MPOU3BOIUTCS
W3MEPEHHE TUIOIAICH MHO-
rOYroJIbHUKOB, KAKME MHOTOYTOJIbHUKHU
Ha3bIBAOTCSl PABHOBEITMKUMH M KaKHUE
PaBHOCOCTABJICHHBIMH; (OPMYITHUPOBATH
OCHOBHBIE CBOMCTBA ILJIOIAEH U
BBIBOJIUTH C X TIOMOIIBIO ()OPMYJTBI
ionaied NpsIMOyroJibHUKA,
napajuiesorpaMmma, TpeyrojbHuKa,
Tpaneuuu; GopMynupoBaTh U
JIOKa3bIBaTh TEOPEMY 00 OTHOIICHUHU
ioaiel TpeyroJIbHUKOB, UMEIOIIUX
10 paBHOMY yTITy; (hOPMYJIUPOBATH U
nokasbiBaTh Teopemy Iludaropa u
00paTHyIO eif; BRIBOAUTH (GOpMYITy
['epona /i oM TPEYTrONbHUKA;
pemaTh 3a7a4i Ha BBIYUCIICHUE U
JI0Ka3aTelIbCTBO, CBI3aHHEIC C
dbopmynamMu TIOMAAEH U TEOpEMOit
[Tugaropa

PerynsiTuBHbBIE: OLICHUBATH MPABUILHOCTH BHITIOJHEHUS
JICHCTBHUS Ha YPOBHE aJICKBATHOM PETPOCIEKTUBHOMN
OIICHKH;

Ilo3naBaTenbHble: Biagers 00MIMM MIPUEMOM PELICHUS
3azay;

KommyHnukaTuBHble: J[oroBapuBarbcs U MPUXOAUTH K
o01IeMy peleHUI0 B COBMECTHOM J1€ATEIbHOCTH.

7. llogoOubIe TpeyroapHuku 20 9

Omnpenenenue mo100HBIX
TpeyrobHUKOB. [Ipu3Haku momgoous
TPEeYroJabHUKOB. [I[puMeHeHmne mogoous
K JIOKa3aTeJIbCTBY TEOPEM H PEIICHUIO
3ana4d. COOTHOIICHHS MEXKIY
CTOPOHAMH U yIJIaMU MPAMOYT'OJIbHOTO
TpPeyroJbHUKA.

OOBACHATH MOHATHE
MIPOMOPLIHMOHATIBHOCTH OTPE3KOB; Pop-
MYJIHPOBATh OIPEIEIEHUS TOA0OHBIX
TPEYroJIbHUKOB U KO3 puIrieHTa
noo0us; GopMyJIMpOBaTh U JOKA3bIBATh
TEOpPEMBI: 00 OTHOIIEHUH IIJIOMIAAEH
OJOOHBIX TPEYTOJBHUKOB, O MMPU3HAKAX

PerJIﬂTI/IBHble: Y4YuTLIBaTH IIpaBHJIO B IINIAHUPOBAHHUU U
KOHTPOJIS B crioco0e pelieHus;

Ilo3HaBaTeIbHBIE: CTPOUTH PEUYCBOE BHICKA3bIBAHKE B
YCTHOH ¥ MUCbMEHHOU ()OopMe; OPHEHTUPOBATHCS Ha
pazHooOpa3ue Croco0OB pelIeHUs 3a1a4;
KommyHnukaTuBHble: J[oroBapuBaThcs U MPUXOAUTH K
00IIeMy PEIICHHIO B COBMECTHOU JEATEIBHOCTH.




o100 TPEYTOJIbHUKOB, O CPEIHEH
JMHUH TPEYroJIbHUKA, O IepeCeUeHUH
MeOuaH TPEYrojabHUKa, O IIPOo-
HOPLUOHAIBHBIX OTPE3KaX B
NPAMOYTOJIBHOM TPEYIOJIbHUKE;
OOBSACHSATB, YTO TAKOE METOJI TOAO00OUS B
3ajjauyax Ha MOCTPOEHUE, U TIPUBOIUTH
pUMEpPHI IPUMEHEHUS 3TOr0 METO/A;
O6"I)$ICH$ITI), KaK MOX>KHO HCIIOJb30BaTh
CBOMCTBA MOI00HBIX TPEYTOJILHUKOB B
HN3MCPUTCIIbHBIX pa60Tax Ha MECTHOCTH,
OOBSACHSATD, KaK BBECTH MOHSTHE
1o00us TSl TPOU3BOJIBHBIX (PUTYD;
(bOopMyIHpPOBATH ONpEEIICHHE 1
HIUTIOCTPUPOBATH MMOHATHUA CHUHYCA,
KOCHHYCA U TaHT€HCa OCTPOTO yriia
HNPpAMOYTOJIBHOI'O TPEYTOJIbHUKA;
BBIBOJMTH OCHOBHOE TPUTOHOME-
TPUUYECKOE TOXKIIECTBO M 3HAYCHHS
CHHYCa, KOCHHYCa U TaHI'€HCca JJIS YIJIOB
30°, 45°, 60°; pemats 3a1auu,
CBSI3aHHBIE C [10JI00MEM TPEYTOJILHUKOB,
JUIA BBIYUCJICHU A 3HAYCHUI
TPUTOHOMETPUUYECKUX (QYHKLUH
HCII0JIB30BAaTh KOMIIBIOTCPHBIC
POTPaMMBlI.

8. OkpyxHOCTB 15 1.

KacarenbHas K OKpY>KHOCTH.
[lenTpanbHbIE U BOUCAHHBIE YIJIBI.
quI)Ipe 3aMCYaTCIIbHBIC TOYKH TPE-
yrosibHMKa. BnivicanHas n onucanHas

HccnenoBaTth B3aMMHOE PACIIONOKCHHUE
pSMOM U OKPY>KHOCTH; (POPMYIINPOBATH
OIpeIETICHUE KacaTeIbHON K OKPYK-
HOCTH; (OPMYJIMPOBATh U JOKA3bIBAThH

PeryasituBHble: BHOCUTE HEOOXOAMMBIE KOPPEKTUBHI B
JIECTBUE MOCJIE €0 3aBEpPLICHUSI Ha OCHOBE yuyeTa
XapakTepa clieJTaHHBIX OIHOOK;

Ilo3naBaTebHBIE: CTPOUTH PEUEBOE BHICKAa3bIBAHUE B




OKPYKHOCTH.

TEOPEMBI: O CBOMCTBE KAaCATEIbHOM, O
IpHU3HaKe KacaTesbHOH, 00 0Tpe3Kax
KacaTeJbHbIX, TPOBEAEHHBIX U3 OJJTHOM
TOYKH; (OPMYIUPOBATH NOHATUS
LIEHTPAJIBHOIO yIja U rpaJyCHON Mephl
JyTU OKPY>KHOCTH; GOPMYITUPOBATH U
JTOKa3bIBaTh TEOPEMBI: O BIIUCAHHOM
yTJie, O MPOU3BEICHUH OTPE3KOB
IIEPECEKAIOIIMNXCS XOPL;
dbopMynupoBaTh U AOKa3bIBATH
TEOPEMBI, CBA3aHHbIE C 3aMeUaTeIbHbIMU
TOYKaMH TPEYTOJIbHUKA: 0 OUCCEKTpHCE
yIJIa ¥, KaK CIEJCTBUE, O MIEPECEYECHUN
OMCCEeKTPUC TPEYroJbHUKA; O
CEpEIMHHOM IEPIEHIUKYIISIPE K OTPE3KY
U, KaK CIIEJICTBUE, O IEPECEUECHUN
CEpEIUHHBIX MEPIEHAUKYISPOB K
CTOPOHAM TPEYTOJIbHHUKA; O
MePECEYCHUH BBICOT TPEYTOJIbHUKA;
(bopMyIHpOBaTh ONPEEeIICHUS
OKPYXKHOCTEMW, BHUCAHHOU B
MHOT'OYTI'OJIbHUK U ONHCAHHOW OKOJIO
MHOTOYT'OJIbHUKA; (POPMYyJIUPOBATH U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK; 00
OKPYXHOCTH, OITUCAHHOW OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH
ONMCAHHOT'O YETHIPEXYTOJIBbHUKA; O
CBOICTBE YIJIOB BIMCAHHOTO
YeThIPEXYTOJbHUKA; PEIIATh 3aJa4l Ha
BBIYMCIICHHE, JOKA3aTeIbCTBO U
IIOCTPOEHHUE, CBSA3AHHBIE C
OKPYKHOCTBIO, BIIMCAHHBIMU U
ONMCAHHBIMH TPEYTOJbHUKAMHU U

YCTHOW U MUCbMEHHOH (OpMe; OPUEHTHPOBATHCS HA
pa3HooOpa3ue crocoO0B pelIeHus 3a/1a4;
KoMMyHHKaTHBHbIE: KOHTPOJIUPOBATH ECHCTBUS
napTHepa.




YEeTHIPEXYTOJIbHUKAMU;, UCCIIEA0BATh
CBOIicTBa KOH(UTypaIui, CBI3aHHBIX C
OKPYXHOCTBIO, C IOMOIIIbIO
KOMITBIOTEPHBIX MPOTPAMM.

[ToBTOpenue 4u

PeryasituBHble. PaznmuuaTth crioco0 u pe3yiabTar
JIeNCTBHUS,

ITo3naBaTenbHble. Biraners 00mMUM MpueMoM pemeHus
3a/]ad4;

KommyHnukaTuBHble: J[oroBapuBathbcs U MPUXOAUTH K
00111eMy PeIIeHUI0 B COBMECTHOM JI€ATEIIbHOCTH.

9 kjaacc

9. Bektops! 12 4

[Tonstue BekTopa. CiioxxeHue u @OopMyIMPOBATH ONIPENEIECHUS U
BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE WJUTFOCTPUPOBATH MTOHATUS BEKTOPA, €r0
BEKTOPA Ha YHCJIO. JUIMHBI, KOJUIMHEAPHBIX W PABHBIX

BEKTOPOB; MOTUBUPOBATh BBEJICHUE
MMOHATHUH U JICUCTBUI, CBA3aHHBIX C
BEKTOpPaMH, COOTBETCTBYIOLLIUMHU
npuMepamu, oTHocssmuMucs K
(bu3MYECKUM BEKTOPHBIM BEIIMYUHAM;
MIPUMEHSTh BEKTOPHI U ACHUCTBUS HaJ
HUMH IIPU PEIIEHUU TEOMETPUUYECKUX
3ajad.

HpI/IMeHeHI/IC BEKTOPOB K pCHICHUIO
3aaad.

PeryasaTuBHbIe!

OneHuBaTh NPaBUILHOCTD BHINOJIHEHUSI IEHCTBUM;
(opMyIMpOBATE AITOPUTM BBIIIOJHEHUS 33JJaHUH,
HaXOJUTh pallMOHAIIbHBIE CLIOCOOBI pabOThI;
Ilo3naBaTenbHBIC: YMETh BBIIEIATH CYIIECTBEHHYIO
MH(}OpPMaLINIO U3 TEKCTOB, pellaTh 3a/1a4y pa3HbIMU
CIOCO0aMH.

KomMmyHukaTuBHbIe: NO1€pKUBATh HHUIIMATUBHOE
COTPY/AHUYECTBO B MOUCKE U cOope HH(popMaIHH,
BHOCHUTbH BKJIaJl B COBMECTHbIE JIEHCTBUS.

10. Meton koopaunar 10 u.

Koopaunatsl Bexktopa. [Ipocreitmue OOBSACHATD U WIUTFOCTPUPOBATD MTOHSATHUS

PerynsiTuBHbIe:




3a/1a4M B KOOpAWHATaX. Y pPaBHEHUs
OKPYKHOCTH U IIPSIMOIA.

IPSIMOYTOJIBHOM CUCTEMBI KOOPJIMHAT,
KOOpJMHAT TOYKH U KOOPJAUHAT BEKTOPa;
BBIBOJIUTh U UCIIOJIb30BaTh IPU
peleHny 3a1ad GopMyIbl KOOpIUHAT
CepeIuHBbl 0Tpe3Ka, JUIMHBI BEKTOPA,
paccTOsTHUA MEXY IBYMS TOUKaMH,
YPaBHEHHUS OKPYKHOCTHU U NPSMOI.

Ompenenarb 1elb Ypoka, IUIaH JCUCTBUM, OLICHUBATH
IPABWIBHOCTb  BBIIOJHEHWS  JEHCTBUHM, HaXOAWThH
palroHaIbHBIE CIIOCOOBI ACHCTBUM.

Ilo3HaBaTe/bHBIE: CTPOUTH PEUEBOE BBICKA3BIBAHKE B
YCTHOW ¥ MUCbMEHHOH (opMe; OPUEHTUPOBATHCS HA
pa3HooOpa3ue crocoO0B pelieHus 3a/1a4;
KoMmMmyHuKaTuBHBIEe: J0roBapuBaThCs U MPUXOAUTH K
00111eMy PELICHUIO B COBMECTHON AEATEIbHOCTH.

11. CooTHolIEHHE MEXKTYy CTOPOHAMHU U yTilaMU TpeyroyibHUKa. CKansipHoe
IIPOU3BE/IEHUE BEKTOPOB. 14 u.

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC
yria.
CooTHOIIEHHS MEX1y CTOPOHAMU U

yriaamu TpeyrojapHuka. CkanspHoe
IIPOU3BE/IEHNE BEKTOPOB.

®opmynupoBaTh U WILITFOCTPUPOBATH
oIpeziesieHusl CUHyca, KOCUHYca,
TaHIreHca U KOTaHreHca yrios oT 0 110
180°; BEIBOJIUTHL OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO U (pop-
MYJIBl TIPUBEICHUS; OPMYITUPOBATH H
JIOKa3bIBaTh TE€OPEMbI CHHYCOB U
KOCHHYCOB, IPUMEHSATH UX TPU
pELICHUH TPEYroJIbHUKOB; OOBSICHSTD,
KaK UCTIOJIB3YIOTCSl TPUTOHOMETPH -
yeckue GopMyIIbl B U3MEPUTEIbHBIX
paboTax Ha MECTHOCTH; POPMYINPOBATH
OTIpeIeNIeHNUs YIIla MeXKAYy BEKTOpaMU U
CKaJISIPHOTO TIPOM3BE/ICHUST BEKTOPOB;
BBIBOJHTD' (POPMYITY CKAISPHOTO
MIPOM3BEICHUS Yepe3 KOOPAHHATHI
BEKTOpOB; (hopMynupoBaTh 1
000CHOBBIBAaTh YTBEPKJICHUE O
CBOWCTBAX CKaISIPHOT'O MPOU3BE/ICHUS;
MCTIOJIB30BaTh CKAJISIPHOE MTPOU3BEICHHE

PeryasituBHbie:
Co3naBath 1 MpeoOpPa30OBBIBATH CXEMBI JUISI PEIICHHS
3aja4, GOpMYJIMPOBaTh AJTOPUTM BBIIOJIHEHUS 331aHUH.

ITo3HaBaTeIbHBIE: CTPOUTH PEUEBOE BBICKAa3bIBAHUE B
YCTHOHM M MMCbMEHHOI (JopMe; OPUEHTUPOBATHCS Ha
pa3HooOpa3ue crnocoOOB peleHus 3a/1ay;
KoMMyHuKaTUBHBIE:

KoHTponnpoBaTs nelicTBUs NapTHEpPA, BHOCUTH BKJIAJ B
COBMECTHBIE JIEUCTBUS, 33J1aBaTh BOIIPOCHI U OTBEYATh Ha
HUX.




BEKTOPOB IIPH PELICHUHU 3a]1a4.

12. JlniuHa OKpYKHOCTH U TUIOWIAAhL Kpyra. 12 4.

[TpaBuiIbHBIE MHOTOYTOJIBHUKY. J{Ha
OKPY’KHOCTH M ILIOIIAAb KPyTa.

@opMynHpOBaTH ONPEICIICHUE
IIPaBUWJIBHOI'O MHOTOYT OJIbHUKA;
(dbopMynTupoBaTh U JOKA3bIBATH TEOPEMBI
00 OKpY>KHOCTSIX, OITMCAHHOM OKOJIO
MPaBUIILHOTO MHOTOYTOJIbHUKA U
BIIMCAHHOW B HETO; BHIBOJIUTH U
UCIOJIE30BaTh (DOPMYIIBI JIJIs
BBIUMCJICHUS IIOIAAN TPABUIBHOTIO
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U
paauyca BIMCaHHOW OKPY>KHOCTH;
pemarh 3aJja4l Ha IOCTPOCHUE
IIPABWJIBHBIX MHOTOYTI'OJIbHUKOB; 00b-
SCHATD MOHSTHS JUIMHBI OKPY>KHOCTH U
IUIOLIA/IA KPYyTa; BEIBOJUTH (GOPMYJIbI
JUTSL BBIYMCIIEHUS JJIMHBI OKPYXHOCTU U
JUIMHBI 1yTH, TUIOIIAU Kpyra U
IUIOLIAIA KPYTrOBOTO CEKTOPA;
MPUMEHSITH 3T (GOPMYJIbI IIPU PELIEHUH
3a1ad.

PeryasiTuBHBIC: OLICHUBATh IIPaBUIILHOCTD BBIIIOJIHEHUS
JIEICTBYS HAa YPOBHE a/IcKBaTHON PETPOCIEKTUBHOMN
OLICHKH;

Ilo3naBaTenbHBIC: CTPOUTH PEUYEBOE BBICKA3bIBAHUE B
YCTHOW ¥ MUCbMEHHOH ()OpMe; OPHEHTHPOBATHCS Ha
pa3HooOpa3ue criocoO0B pelieHus 3a1ay;
KoMMmyHuKaTuBHBIe: J0roBapuBaThCs U NPUXOAUTH K
00I11eMy PELICHUIO B COBMECTHON JEATEIbHOCTH.

13. JIsmwxenus 10 4.

ITonstue nerxkenus. [lapamienpHblil
IIEPEHOC U MTOBOPOT.

OOBACHATDH, UTO TAKOE OTOOpAKEHUE
TUTOCKOCTH Ha ce0sl M B KAKOM clTydae
OHO Ha3bIBaeTCA JABM)KEHHEM IUIOCKOCTH;
OOBSICHSATE, YTO TAKOE OCEBAst
CUMMETpHS, LIEHTpaJIbHasi CHMMETpHS,
napajuiebHBIA IEPEHOC B TOBOPOT;

PeryasTuBHbIE!
CoznaBaTh ¥ IpeoOpa3oBBIBATH CXEMBI JIJISI PELICHUS
3a1a4, GOpPMYJIMPOBATh AJTOPUTM BBIIOJIHEHUS 3aaHUH.

ITo3HaBaTebHBIE: CTPOUTH PEUEBOE BHICKA3bIBAHUE B
YCTHOM M MHCbMEHHOI (popMe; OPUEHTUPOBATHCS Ha




000CHOBBIBATH, YTO 3TU OTOOPAKECHUS
IUTOCKOCTH Ha Ce0sl ABISIOTCS
JBY)KEHUSIMH; OOBSACHATH, KAKOBA CBSI3b
MEX1y IBIDKCHUSAMH U HAJIOKESHUSIMHU;
WITIOCTPUPOBATh OCHOBHBIC BU/IbI IBU-
KEHUI, B TOM YHCJIE C TOMOIIBIO
KOMITBIOTEPHBIX TPOTPAMM.

pa3zHooOpa3ue crocoO0B pelICHHs 3a/1a4;
KomMMmyHukaTuBHbBIE:

KonTtponuposate neicTBUs IapTHEPA, BHOCUTH BKJIaJ B
COBMECTHBIE JIEUCTBUS, 3a]1aBaTh BOIIPOCHI M OTBEYATh Ha
HUX.

[ToBropenwue. 104.

PeryasituBHablie: OcyliecTBIsATh, UTOTOBBIN U MOIIATOBBIN
KOHTPOJIb 110 Pe3YJIbTaTy;

ITo3HaBaTebHBIE: CTPOUTH PEUYEBOE BBICKA3bIBAHUE B
YCTHOW U MMCbMEHHOH (opme;

KoMMmyHuKaTuBHBIe: J0roBapuBaThCs U NPUXOAUTH K
00I11eMY PELICHUIO B COBMECTHON JEATEIbHOCTH.







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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