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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OOWMH M3 OCHOBHBIX pa3/eiiOB UIKOJBHOW MaTEMaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00€CIeYnTh W3YYEHHE CBOICTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE pACIOJOXKEHUE, ONUPACTCA Ha  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHusI reOMETpUH Ha YPOBHE OCHOBHOI'O
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYUYAIOLIUIICS YUUTCS IPOBOIAUTH
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHYECKUE YMO3aKIIIOUECHMs, JOKa3bIBAaTh
VICTUHHBIE YTBEPXKACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOIUTH
pacCyXJIeHuss «OT MPOTHBHOIO», OTJIMYAaThb CBOMCTBAa OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT TE€OMETPUHU SBISETCA HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA IPHU PEIICHUM KaK MATEMaTHYECKUX, TaK W IMPAKTHUYECKHX 3ajad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HM. OOydaromuiicss AODKEH HayYUThCS
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMM JAHHBIM YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIIMHY
ONITOBOJIOKOHHOTO Kalenst uiu TpeOyeMble pa3Mepbl Trapaxka Uisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIMTEIbHASA JUHUSA B W3YyYEHUU I'€OMETPUHU.
[Ipu pemeHnun 3anay NPAKTUYECKOTO XapaKTepa OOyYarOlIUHCS YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATH aJICKBaTHOCTb ITOJYYEHHOTO PE3YJIbTATA.

KpaitHe BaxHO MOAYEPKUBATH CBSI3U T'€OMETPUU C JIPYTUMH Yy4EOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPEENICHUsI T€OMETPUIECKUX (QUryp
U TIOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHA B (PU3MKE U
TEXHUKEe. OTH CBA3M Haubosiee SpPKO BUIHBI B TeMmax «BekTopb,
«Tpuronomerpuyeckue cootHoumeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE PAa3eIibl
conepxkanusi: «l'eomerpuueckue (¢Gurypel U uX CcBoHcTBa», «W3mepenue
F€OMETPUYECKUX  BEIWYMH», «/[eKapTOBBl KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus momo0us».

Ha uzydenue yue6Horo Kypca «I eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Hefeno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavanpHble noHsTusa reomerpun. Touka, npsMasi, OTPE30K, JIyd. YTOJ. Buasl
yrioB. BepTukanbHble M CMeXHbIE yIubl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

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

OCHOBHBIE TIOCTPOEHHSI C IMOMOIIBIO LHUPKYJIS W JUHEWKH. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOepeHHBIN M PABHOCTOPOHHMI  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpPU3HAKK PABHOOEAPEHHOIrO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NapAJIIENBbHBIX NPsMBIX. CyMMa YIJIOB TPEYTrOJbHUKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllIeM yriie M OoJbLIel CTOpOHE TPEeyrojbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HMX CBoicTBa. B3amMmHoe
PaCIIOJIOKEHUE OKPYKHOCTH WM npsamoi. KacatenbHas U cekyias K OKPY>KHOCTH.
OKpyXHOCTb, BIHMCaHHasT B yroj. BnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBouicTsa. YacTHbie
Cllydad MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenust Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeopeMa O NPONOPLIMOHATIBHBIX OTPE3KaX.

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

[Togobue TtpeyronpbHUKOB, Kodbdunmuent mnomodus. I[IpusHaku momoOus
TpeyroJibHUKOB. [IpuMeHenne noqooust mpu peleHny NPpakTUYEeCKUX 3a/1ay.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIoMaaAen
oI0OHBIX (QUTyp.

Brruncnenune miomazneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.

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

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

BrnmcaHHble M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPHOW.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnmucaHHele W OINMCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMMHOE pacnosjokeHue IBYyX OKpykHocTedl. Kacanwue
OKpy>xHOcTell. O01Me KacareabHbIE K JBYM OKPY>KHOCTSIM.

9 KVIACC

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

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemenue mnpakTUYeCKUX 3alad C UCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINlEpalMy HaJ BEKTOpaMmH. PasznokeHue BeKTOpa IO JBYM
HEKOoJUIMHEeapHbIM BekTopaM. KoopaunHaTsl BekTopa. CKalspHOE NpPOU3BEIACHHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PAaBHEHUs MPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, MEPECEUEHNE OKPYKHOCTEW M NPSIMbIX. METOI KOOPAMHAT U €ro
IPUMEHEHUE.

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

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHHE CHUMMeETpuH Guryp (daeMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA [POI'PAMMDBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHWEM K  JOCTH)KCHMSM  POCCHUICKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAaHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U pean3ali ero
npaB, IMPEACTaBICHHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp I'pa)IaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE€ B PpELICHUU [PAKTHYECKUX 3a]a4
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTeMaTHYECKOro
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM JKU3HU MJIsl yCHEIIHOM NpodeccrHoHaIbHOM
JESTEIIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHbIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UeNOBEKa, IPUPOJIbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYeCKONl HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH I Pa3BUTHs LIMBWIM3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOH KaK CpPEeJICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHATH MATEMaTUYECKUE 3HAHUSA B HMHTEPECAX CBOErO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KM3HM  (30pOBOE  IMHTAHHUE,
cOaaHCUpPOBAHHBIA PEXUM 3aHATHM U OTAbIXa, peEryispHas (usnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(pICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUUYECKUX 3HAHWUM I pelleHus 3ajad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMSI IOCTYINKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsi OKpPYXAIoLIEl Cpelbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K U3MEHAIMMCH YCJOBHAM COLMAJIBHOM M NPHPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpEeTaTb B COBMECTHOM AESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKA ¥ KOMIIETEHIIMH U3 OIIbITA APYTHX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUWA, B TOM YHCIIE
(bopMyIMpOBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYyallMl0, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEIIeHUs] U ACUCTBUSA, (OPMYIHpPOBAaTH M OLEHUBATH PUCKU H
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble JJornueckune aAelcTBUA:

e BBIBILITh U XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUI, OTHOIIEHUH MEXIy MOHATUAMHU, (OPMYINPOBATH
ONpeNeNeHus]  MOHATHM,  yCTaHaBIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpPUHUMATH, (OPMYIHpPOBaTH M  IPEOOPA3OBBIBATh  CYXKICHHUS:
yTBEpJAUTENIbHbIE U OTpULATENbHbIE, €IMHUYHBbIC, YacTHbIE U OOIIHE,
YCIIOBHBIE;



BBEISIBIIATH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeurss B (akTax, MTAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh MOKa3aTebCTBA MATEMATHUYCCKUX YTBEPKICHUU (MPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSTEIHLHO HECIOXKHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKkuX (DakTOB, BBICTpPAMBATh APrYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pemieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJIEe TOAXOMAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIOBATENbCKUM HMHCTPYMEHT IO3HAHUS,
(GopMyIMpOBaTh BOIPOCHl, (PUKCHPYIOUIME MPOTUBOpEUUE, MpodsIeMy,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (HopMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIAHY HECIIOKHBIM
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAHOBIECHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOOIEHHSI U BBIBOJIBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHUS, HCCIEAOBaHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TAKXKE BBIIBUTaTh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWH(POpMALUH, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAJU3UPOBATH, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMy MpeACTaBiICHUS HHPOPMALMK U WUIIOCTPUPOBATH
perraemMbie 3aJaydl  CXeMaMH, JuarpaMMaMmH, WHOW Tpadukoit u ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HH(OpPMALMU MO KPUTEPUSIM, MNPEIIO0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKICHUSA B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6HIGHI/I${, ACHO, TOYHO, 'PAMOTHO BBIPAKAaTh CBOXO TOYKY 3PCHUA



B YCTHBIX M MHCBbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOJy pPELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X07e 00CYXJIeHHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY O0OCYXIaeMOM TEMBI,
npoOJIeMBbl, perraeMoi 3a7a4n, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBIATh CBOM CYXKIEHUS C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB JMaNiora, OOHApY>KMBAaTh pa3Muue M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATEILHO BEIOUPATH (hOpMAT BHICTYILICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBUYyJIbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM NEATEIBHOCTH, IUIAHUPOBATH OPraHU3aLUI0
COBMECTHOI paboThl, paclpenensiTh BUIbl pabOT, JAOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BHIMOIHSATH CBOIO YaCcTh paOOThI
U KOOPAWHHUPOBATH CBOU JIEUCTBHUS C JPYTMMHU 4YJICHAMH KOMAHJBI,
OLICHMBAaTh KAuy€CTBO CBOEr0 BKJaJa B OOLIMK MPOAYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, aIrOPUTM pelIeHUs 3aAaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATh
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CITIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIecca U Pe3ysibTara
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEABUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPH PEIICHUN 33/1a4H,
BHOCHTh KOPPEKTHBBHI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JESITEIbHOCTH MOCTABICHHOW LN U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEJAOCTIKCHUS 1IeJH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 7 KJjacce OOyYalOUUHCS TMONYYUT CIICTYIONTHE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, ONpEACNsITh UX
B3aMMHOE PACIOJIOKCHHE, H300pakaTh T'€OMETPUYECKHE (UTYPHI, BBITTOIHSITH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyl0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH TPEIMETOB B
peaibHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OO0BEKTOB. Paznuyarh pa3Mepsl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[lonp30BaTbCAd MpPU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOINUTH JTOTHYECKHE PACCYXKICHUS C HCIOJB30BAHUEM TI€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOW K  THUIIOTEHY3€  MPSAMOYIOJIBHOIO
TPEYIrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensiTe napamiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensiTh MapaJuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemats 3amaun Ha KireTyaToi Oymare.

[IpoBOUTH BBIUUCIEHUS M HAXOIUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUUYECKUX 3aJadyax C HCIOJIb30BAHHUEM CYMMBI  VYTJIOB
TPEYTOJLHUKOB W MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH
IIEPECEYEHNH [BYX IapajUICIbHBIX IPSAMBIX CeKyleh. Pemare mnpakTthueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTA TOYEK. YMETh ONPEACIATH
OMCCEKTPUCY yIJIa U CePEUHHBIN MEPICHIUKYIISIP K OTPE3KY KaK reOMETPUUECKUE
MECTa TOYEK.

@opMynMpPOBaTh ONPEAECICHUS OKPYXKHOCTH W Kpyra, XOpAbl U JHAMETPA
OKPYKHOCTH, TTOJIb30BaThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOMCTBA IMPHU
pellIeHuu 3a7ay.

Brnagete MOHATHEM ONMUCAHHOM OKOJIO TPEYTOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lombp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAVWHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOU K OKPYKHOCTH, IIOJIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMM, TTIOHUMATh
WX IIPAKTHYECKUN CMBICII.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C MTOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K koniy oOydeHus B 8 KJjacce o0Oydaromuiics MOJYYUT CIEIYIOUTUE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, WX 3IJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUECHMs] MEJIMaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe MoHATHEM CpeqHEH JTUHUU TPEYroJbHUKA M TPANELHH, IPUMEHSTh
X CBOMCTBA NpPHU pEHICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dajieca 1 TEOPEMON O IPOIOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS PEILICHHUS
IIPaKTUYECKUX 3a7a4.

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

[Tonb3oBaTecs Teopemoir Iludaropa mnsg pemieHUsT TE€OMETPUUYECKUX U
IpakTUYeCKUX 3anad. CTpPOUTh MaTEMaTHYECKYH) MOJEIb B MPAKTUYECKUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete NOHATHSMU CHHYyCa, KOCHHYCa W TaHI€HCa OCTpPOro yria
NPSIMOYTOJIBHOTO TpeyrojbHuKa. [101b30BaThCs 3TUMHM NMOHATUSAMU JJIs1 pELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYroJibHUKA U IUIOLIaAn
MHOTOYTOJNBHBIX  Guryp (Moab3ysich, TJ€ HEOOXOAUMO, KAIbKYJISITOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIKWCAHHOTO W UEHTPAJIBHOIO YIia, HMCIOJb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHMS HA MPAKTHKE — CTPOUTh MaTeMaTHYEeCKUE
MOJEIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TNPUMEHEHHEM TMOJ00Us U TPUTOHOMETPUHU (MOJB3YsICh, A€ HEOOXOAUMO,
KJIBKYJISITOPOM).

K xoHiy oOyueHus B 9 kJiacce OOyYaroImIMICS TMOJTYYUT CIICIYIOIINUE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBHIX YIJOB, HAXOAUTh C HX
MIOMOILBIO  PA3JINYHBIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEUIeHUE



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoAuTh (C MOMOIIBIO KAJIBKYJIATOPA) JIJIMHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp30Bathes popmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM JUII HAXOXICHHSI COOTHOLICHWM MEXAYy TPUIOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUUISI HAXO0XKIACHUS Pa3INYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIIEHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnagerp nmoHsTHsMM  mpeoOpa3oBaHMs — MOAOOHUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO00HBIX Guryp. [lonp3oBarbes cBONCTBaMU 000U TPOU3BOIBHBIX
¢uryp, yMeTp BBIYHCIATH [JIMHBI W HAXOAWUTh YIIBl y MOJOOHBIX (uryp.
[IpumeHnsTh cBoOWCTBa MOJOOMS B MPAKTHUECKUX 337adyax. YMETh INPUBOIUTH
IpUMEpPHI OT0OHBIX (PUTYP B OKPYKAOIIEM MUDE.

[lonp30BaThCsA TEOpEMAaMU O MPOU3BEIECHUU OTPE3KOB XOPI, O IIPOU3BEACHUN
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHUMATh MX TE€OMETPUYECKUA M (PU3HYECKHI
CMBICII, MPUMEHATh HMX B PELUIEHUU TEOMETPUYECKHX U (PU3NYECKHUX 3a/ad.
[IprMEHATD CKAJISIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXO0XKIAEHUS UIMH U YTIIOB.

[lonp30BaTbCd METOLOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B
pPELIEHNH T€OMETPUYECKUX U NMPAKTUYECKHUX 3a7a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI IyTH OKPY’KHOCTH M PaJuaHHON MEphl yIia, yMETh BBIYUCIIATH IJIOMIAIb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oay4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a49ax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IprMeEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMaTHYECKHE
MOJENH U1 3a1a4 PEATbHON KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C TNPUMEHEHHEM IM0A00Ms U TPUTOHOMETPUUECKUX (PYHKIHMHM (IOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acos CIHCOK UTOTOBBIX IJIAHMPYEMbIX Cnoco0
KOHTp 3JIeKTp0HH1>1e pe3yJabTaToB ¢ YKAa3aHHUEM 3TAIMOB OLlEHKHU
HaumMmeHoBaHue
No 0JILH IpakTn (uudposBbie) ux GopMHUpPOBAHUA HUTOI0BBIX
pa3aesioB U TeM
n/n Bcero bIe yecKHue 06pa30BaTeJIbHLIe IVIAHUPYEMBIX
NMPOrpamMMbl
paodor paboThI pecypcbl pe3yJbTaToB
bl
DOopMyJIMPOBATH OCHOBHbBIE YcrHbIi
MOHATHS U OPEICTICHUS OIpoc;
Pacno3naBaTpe n3yueHHbIe [TuceMeHHbI
reoMeTpuyeckue purypsr; KonTposb
ONPEAEIISITh UX B3aUMHOE
HpOCTefIIHI/IC PaCIIOJIOKEHHUE, BBIIIOJIHATH
reOMeTpUUECKHE 4epTEXK MO YCIOBHUIO 3a]1aUH.
(urypsi u ux Bubmuorexa [IOK [IpoBoauTh NpoCTEHIIINE
CBOIICTBa. 14 https://m.edsoo.ru/7f HOCTPOCHHA C IIOMOIIBIO HHPKYJIA
W3mepenne 415e2e U JINHEHKN
reOMeTPUYECKHX H3MepsaTh TUHENHBIE U YTIIOBBIE
BEJIMUUH BEJIMYMHBI TEOMETPUUECKUX U
MPAKTHYECKUX OOHEKTOB
Pacno3naBaTh n3yueHHbIE
reoOMeTpUUIECKHe (DUTYPHI,
ONPEJICNISITh UX B3aUMHOE
pACIOJIOKEHUE. BBIMOIHITh
yepTEX MO YCIOBUIO 3a7a4.
bubnmoreka [JOK Pacnio3zHaBath mapsl paBHBIX YcrHbBIT
TpeyronbHUKN 22 1
https://m.edsoo.ru/7f TPEYTOJBHUKOB Ha FOTOBBIX OIIpOC;



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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415e2e

yeprexax (C yKkazaHuem
MIPU3HAKOB)

[IpuMeHATh NpU3HAKK PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B
3aja4dax.

[IpuMeHATH NpU3HAKK PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B
3ajayax.

[IpuMeHATH IpU3HAKK PABEHCTBA
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B
3ajayax.

DOopMyJIUPOBATH ONPEEIICHUS
OCTPOYTOJILHOTO,

TYHOYTOJILHOTO, TIPSIMOYTOJILHOTO,
paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OUCCEKTPHUCHI, BBICOTHI, METHAHBI
TPEYTOJIbHUKA; CEPETUHHOTO
MEepHEHANKYJISIpa, OTPE3Ka,
NepuMeTpa TpEeyrojbHUKA
dopmynupoBaTh CBOMCTBA U
MPU3HAKK PAaBHOOEAPEHHOTO
TPEYyTOJIbHUKA

BeiBouTh ciiencTBuUs (paBEHCTB
COOTBETCTBYIOIIUX AJIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.
Hcnonb3zoBaTh nuGpOBLIS
pecypchl AJisl UCCAEIOBAHUS
CBOMCTB M3y4aeMbIX pUryp.

IIrcbMeHHbBIN
KOHTPOJIb



https://m.edsoo.ru/7f415e2e

[TapamtensHbIE
npsiMble, CyMMa
YTJIOB
TPEYTrOJIbHUKA

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f
415e2e

Hcnonb3oBaTk UppOBEIE pecypc
JUISL UCCIICTIOBAHUSI CBOMCTB
M3y4aeMbIX QUTyp.
Hcnons3oBaThk nudpoBbie
peCypChl JUIsl HCCIICIOBAHUS
CBOMCTB; U3y4aeMbIX (GUTYp
dopmMyIMpOBaTh ONPE/ICICHHS
OCTPOYTOIBHOTO, TYIIOYTOJIBHOTO,
MPSIMOYTOJILHOTO,
PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPHUCHI, BBICOThI, MCIHAHBI
TPEYTOJIbHUKA; CEPEIUHHOTO
MEPICHANKYJISIPa, OTPE3Ka,
MepUMETpa TPEYroJbHUKA

3HAaKOMUTHCA C UCTOPUEH
pa3BUTHUS TEOMETPUU

PopmMyIMpOBaTh NOHATHE
NapaJlJIEIbHBIX NPAMBIX;
HaXOJUTh IPAKTUYECKUE
MIPUMEPBI

3HAaKOMUTHCS C UCTOPHUEHN
Pa3BUTHS TEOMETPUHU

N3yuats cBOMCTBA yTIIOB,
00pa30BaHHBIX MPU MEPECCUCHUU
MapaJlJIEIbHBIX NPSAMBIX CEKYILEH;
IIpoBouTh NOKAa3aTENBCTBA
[apaJIJIEIbHOCTH JIBYX MPSIMBIX C
ITOMOIIIBIO YTJIOB, 00pa30BaHHBIX

YcTHbIM
OIpoc;
ITruceMeHHBIN
KOHTPOJIb



https://m.edsoo.ru/7f415e2e
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OxpyKHOCTb 1
KPYT.
['eomerpuueckue
MOCTPOCHHUS

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f
415e2e

IIPU NIEPECEUECHUM ITUX MPSMBIX
TPEThEU MPSIMOI.

Bpruuciste cymmy yrios
TPEYTOJIbHUKA U
MHOT'OYT'OJIbHUKA.

Haxoauthk unciossie u
OyKBEHHBIC 3HAUYCHUS YTJIOB B
F€OMETPUUYECKUX 3a7auax C
HCII0JIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U
MHOT'OYTOJIbHUKA.
DopMyIUPOBATH ONPENICICHUS
OKPY’>KHOCTH, XOp/ibl, ATUAMETPA U
KacaTeJIbHOU K OKPYKHOCTH
DopMyIUPOBATH ONPENICICHUS
OKPYXHOCTH, XOP/Ibl, TUAMETPA U
KacaTeJIbHOU K OKPYKHOCTH
OgBnaneBath MOHATUSIMU
BIIMCAHHOW Y ONIMCAHHOU
OKPYKHOCTEHN TPEYTrOJIbHUKA;
HAaXOJIUTh LIEHTPbI ITUX
OKPY>KHOCTEUN

Ucnons3oBaTts MeTox IMT mirst
JI0Ka3aTelabCTBA TEOPEM O
repecedeHur OUCCEKTPHUC YIIIOB
TPEYTOJIbHUKA U CePEAUHHBIX
MEePIEHANKYISIPOB K CTOPOHAM
TpeyrojabHuKa ¢ moMoiiso ['MT.
Ucnonar3oBats MeTon IMT niis

YcTHbIi
OTIpOC;
IInceMeHHBIN
KOHTPOJIb



https://m.edsoo.ru/7f415e2e
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JI0Ka3aTeJIbCTBA TEOPEM O
repecedyeHur OUCCEKTPUC YIJIOB
TPEYTOJIbHUKA U CEPEAUHHBIX
NEPIEHAUKYIISIPOB K CTOPOHAM
TpeyrojbHuka ¢ noMoiipo I'MT.
HccnenosaTth, B TOM 4HCIIE
WCIIOB3Ys HH(PPOBBIE PECYPCHI,
OKPY’KHOCTb, BIINICAHHYO B YI'OJI;
LIEHTP OKPY>KHOCTH, BIIMICAHHOM B
YIroJ, PAaBEHCTBO OTPE3KOB
KacaTeJIbHbIX.

Pemats ocHOBHBIE 3a/1aun Ha
IIOCTPOECHHUE YT, PABHOTO
JIAHHOMY, CEPEIMHHOTIO
NEPIEHAUKYJISIPA TAHHOTO
OTpe3Ka MPSIMOM, MPOXOAAIIEN
yepes3 JaHHYI0 TOUKYy |
NEPIEHIUKYIIAPHON JaHHON
MPSAMOi1; OGMCCEKTPUCHI JTaHHOTO
yrja; TpeyroJlbHUKOB IO
pPa3JIMYHBIM 3JIEMEHTAaM.

Pemrate 3a1aun Ha MOBTOpEHME, VYcrHbII
Hosropermne, bubnmorexa LIOK HILTIOCTPH IIICE CBSI3H MEK]I OIIpOC;
00001menne 4 https://m.edsoo.ru/7f PHPYIO Y poc; .
N Pa3IMYHBIMU YaCTSIMH Kypca. ITuceMeHHBIH
3HAHUM 415e2e
Kontposnb
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME
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8 KUIACC

n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

YeTbIpEXYyroIbHUK
u

KoanuyecTBO 4acos

Bcero

12

Ko
HTP
0J1b
HBI
e
pad
oT
bl

IIpakr
HYeCKHU
e
padot
bl

JIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
7e18

Cnmcok NTOrOBBIX MJIAHUPYEMBbIX
pe3yJIbTAaTOB ¢ YKa3aHUEM 3TaNoB UX
dopmupoBanus

N300pakaTh 1 HAXOUTh HA YepTekKax
YETBIPEXYTOJIBHUKN Pa3HBIX BUJOB U
ux d11eMeHThl. DopMmyIupoBaTh
OIIpEeEIICHUS: TapauIeIOrPaMMa,
OpsSMOYTOJIbHUKA, poMOa, KBaJpara,
Tpareiuu, paBHOOOKOM Tpanenuu,
MIPSIMOYTOJIBHOW Tpareruy.
JloKka3bIBaTh U UCIIOIB30BATh IIPU
peueHny 3a/1a4 IPU3HAKU U CBOWCTBA:
rapajuieorpaMmma,

MPsIMOYTOJIbHHKA, poM0a, KBaJpara,
Tparneuuy, paBHOOOKO! Tparnenuu,
MIPSIMOYTOJIBHOW Tpaneruu.

@opMynHpOBATH ONIPEACIICHHUS:
napasiesiorpaMma, psiMoyTOJIbHUKA,
pomba, KBagpara, Tpaneuu,
paBHOOOKOI Tpameuuy,

Cnoco0 oneHkn
HTOrOBBIX
TUIAHUPYEMbIX
pe3yJIbTaToB

YcTHbIN
OIpoc;
ITnceMenHBIN
Kontpouns
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MPSIMOYTOJIbHOM Tparenuu.
Jloka3bIBaTh U UCIOIL30BATH MPU

PEIICHUHU 3a4a4 IIPU3HAKH U CBOICTBA:

napajuiesiorpaMmma, psiMoyrojibHHKa,
pomOa, KBagpara, Tpaneuu,
paBHOOOKOI! Tpaneuuu,
NPAMOYTOJIbHOM TpaleUrH.

@opMynMpOBATH OIIPEACIICHHUS:
napajuiesiorpaMmma, IpsiMOyroJIbHHKa,
pomb0a, KBaJpaTa, TpareuH,
paBHOOOKOI Tpaneuuy,
IPSIMOYTOJIBHOM TpaneIyHy.
Jloka3pIBaTh U UCIIOJIb30BATh IIPH

peuIeHny 3a/1a4 IPU3HAKU U CBOWCTBA:

napajuiesiorpamma,
NpsIMOYTOJIbHUKA, poMOa, KBajipara,
Tpareiuu, paBHOOOKOM Tpaneuuu,
MPSIMOYTOJIBHOW Tpanenuu;

DopMyJIUPOBATH ONPEICIICHUS:
rapajuieorpamma, npssMOyrojbHUKa,
pomOa, KBaapara, Tpaneumu,
paBHOOOKOI Tpameuuu,
MPSAMOYTOJIbHOM Tpamnenuu.
Jloka3pIBaTh M UCIIOIB30BATh IIPU

penIeHny 3a/1a4 IpU3HAaKU U CBOWCTBA:

napauienorpamma,
MPsIMOYTOJIbHHKA, poM0a, KBaJpara,
Tpanenuu, paBHOOOKOH Tparenut,
PSIMOYTOJIBHOM Tparenum;

Teopema Paneca u
TeopemMa o

15

bubnuoreka [IOK
https://m.edsoo.ru/7f41

[IpoBOAUTH MOCTPOCHHMS C TIOMOIIBIO
IUPKYJIS ¥ JIMHEWKHU C UCTIOJI30BaHUE

YcTHBIN
OTIpocC;
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MPOMOPIUOHATILHBI
X OTpE3Kax,
Moa00HEIE
TPEYrOJIbHUKH

~
(]

=
(o]

TeopeMbl Dajieca U TEOPEMBI O
IIPOIIOPLIMOHAJIBHBIX OTPE3KAX,
CTPOUTHYETBEPTHIN
IIPOIIOPLIMOHAJIBHBIN OTPE30K;
3HAKOMUTBCS C UCTOPUEN pPa3BUTHS
reOMETPUH;

[IpuMeHATh NOTyYEHHBIE
3HAHUS [IPU PELLICHUU
F€OMETPUYECKUX U
MPaKTUYECKUX 33/]a4;

IIpuMeHATH MOTy4YEHHBIE
3HaHUS IIPU PEUICHUN
Tr€OMETPUYECKHUX U
[IPAaKTUYECKUX 3a/1a4;

IIpoBOAUTH MOCTPOEHUS C TOMOILIBIO
LUAPKYJIA U JIMHEUKHU C UCIIOJIB30BaHUE
TeopeMsbl Dajieca U TEOPEMBI O
MIPONOPLUOHAIBHBIX OTPE3KaX,
CTPOUTHYETBEPTHIN
MIPONOPLHUOHAIBHBIA OTPE30K;

[IpoBoauTH HOKA3aTENBCTBO TOTO, YTO
MeIHaHbl TPEYroJIbHUKA
IEPECEKAIOTCS B OJTHOU TOUYKE, U
HAaXOJUTHCBS3b C IEHTPOM Macc,
HAaXOJUTh OTHOUIEHHUE, B KOTOPOM
MeIHaHbI IeIITCS TOUKOM X
MEePECEUCHMUS;

Pemars 3agaun Ha 11oq00HBIE
TPEYTOJIbHUKHU C

IIOMOIILIO CAMOCTOSTEIILHOIO
IIOCTPOEHHUSI YEPTEKEU U

ITnceMeHHBIN
KonTponb
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ITmontans.
Haxoxnenne

i nehE
TPEYTrOJIbHUKOB U
MHOT'OYTOJIbHBIX
¢buryp. [Mnomamu
no100HBIX (uUryp

14

bubmmoreka [IOK
https://m.edsoo.ru/7f41
7el8

HAaXO0XKIEHUS ITOT00HBIX
TPEYrOJIbHUKOB;

IIpoBoauTH 1OKA3aTEIBLCTBA C
UCIOJIb30BAHUEM NIPU3HAKOB [10100M;
Jloka3bIBaTh TPH MPU3HAKATIONOOMS
TPEYTOJIbHUKOB;

HpI/IMCHSITB MOJIYYCHHBIC 3HAHUA ITPU
PECIICHUUTCOMCTPHUICCKUX U
IPAKTUYICCKUX 3aaa4;

HpI/IMCHHTB IMMOJITYYCHHBIC 3HAHUA ITPU
PCHICHUUTCOMETPUYCCKHUX U
IMPAKTUYCCKUX 3aaaY,

Jloka3bIBaTh TEOPEMY

[Tudaropa, ucrnoap3oBarbeé B
MPAKTUYECKUX BBIYUCIICHUSIX;
3HAKOMHUTBCS C UCTOPUEN pPa3BUTHS
TE€OMETPUH;
IIpuMeHATH MOTyYEHHbIE 3HAHUS U
YMEHUS NIPU PEUICHUU IPAKTUYECKUX
3a1adg;

DopMynHpOBaTh OIIPENEICHUS
TPUTOHOMETPHUECKUX PYHKIIHIA
OCTpOrO yria, IPOBEPATh UX
KOPPEKTHOCTB;

BreBoguTh TPUTOHOMCTPUUCCKHC
COOTHOLICHUS BIPAMOYT'OJIbBHOM

Hcnonb3oBatk GopMyIbl
MIPUBE/ICHUS U OCHOBHOE
TPUTOHOMETPHUECKOE
TOKJIECTBO JJIs1 HAXO0XKJICHUS

VcTHBIN
OIpoc;
ITuceMeHHBIN
Kontpouns
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Teopema
[Tugaropa u
Hayasa
TPUTOHOMETPHUH

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41

7el8

COOTHOILIEHUH MEXKIY

TPUTOHOMCTPHUUYCCKNMHA
%PH%HI/IHMI/I Pa3INIHBIX OCTPBIX
b

HccnemoBaTh COOTHOLIEHUS

MEXTy CTOPOHAMU B
MPSIMOYTOJTBHBIX

TPEYTOJIbHUKAX C YTIIAMH B

45° 1 45°; 30° u 60°;

OBnaneBaTh MEPBUYHBIMU
MPEeACTABICHUAMU 00 00IIeH TeOpUn
omaau (Mepsol), GopMyJIUpoBaTh
CBOICTBA IIIOIIAIH, BEIICHATE UX
HaTrJISIIHBIA CMBICIT,

BeiBoauTh (hopmyIsl muomanu
napajuiesiorpaMMa, TpeyT OJIbHUKA,
Tparnenuu u3 GopMyssl IIOMAAN
MPSIMOYTOJIbHUKA (KBaApaTa);
BeiBoauTts hopmyssl miomanu
napajiesiorpaMMa, TpeyroJIbHUKA,
Tparnenuu u3 GopMyJIbl TUTOIIAIN
NpSMOYTOJIbHUKA (KBaapaTa);
BbraucnsaTe mioniaay pa3inaHbIX
MHOT'OYTOJIBHBIX (DUTYD;

Haxoauts mnomaau duryp,

n300pakEHHBIX HaKJIeTyaTol Oymare,

WCIIOJIh30BaTh pa30reHne Ha YacTH U
JIOCTPOEHUE;

Haxoauts minomaan mogooHeIx Guryp;

BreiBoauTh (hopMyIIbI mIomaan

BBIITYKJIOT'O YETBIPEXYTOJIbHUKA Yepe3

JUuaroHajiv U YTOJIMEKIAY HUMU,

VcTHBIN
O1poc;
IInceMeHHBIN
Kontpouns
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Vsl B
OKPY’KHOCTH.
Bnucannbie u
OIMMCaHHbBIC
YETBIPEXYTOJIbHUK
n. KacarenpHble K
OKPYKHOCTH.
Kacanmne
OKPYXHOCTEN

13

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
7e18

Pemrate 3amaun Ha UIOMIAAb C
MIPAKTUYECKHUM COJICpIKaHUEM;

@opMyJIMPOBATH OCHOBHBIE
ONpeJieNICHUs], CBA3aHHBIC C YIIIAMH B
Kpyre (BIMCAHHBIHN yroi,
HEeHTpaIbHBINA yron); Haxonurs
BIIMCAHHBIC YTJIbI, ONTUPAIOLIMECs Ha
OJIHY AYTY, BBIYUCIATH YIJIbI C
MIOMOILBIO TEOPEMBI O

HaxoauTe BHvicaHHBIE YTIIBL,
OIMparoIuecs Ha OHY YTy,
BBIYHCIIATH YTJIIbI C TIOMOIIBIO
TEOPEMBI O BIMCAHHBIX YTJax,
TEOPEMBI O BIIMCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMBI O
LEHTPATBHOM YTJIC;

HaXOI[I/ITB BIIMCAHHBIC YTJIbI,
onuparomuecsa Ha OAHYAyTY,
BBIYUCIIATH YIJIbI C TIOMOIIBIO
TCOPEMBI O BIIMCAHHBIX YyIJiaX,
TCOPEMBI O BIIMCAHHOM

YETBIPEXYTOJIbHUKE, TEOPEMBI O
LEHTPAJILHOM YTJIE;
UccnenoBath, B TOM YHUCIIE C
TTOMOTIIBIO ITU(DPOBBIX PECYPCOB,
BIIMCAHHBIC 1 OIITMCAHHBIC

YETBIPEX YT OJIbHUKH,
BBIBOJUTH UX CBOMCTBA U
[IPU3HAKY;

VcTHBIN
OTIpoC;
IInceMeHHBIN
KonTpons
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Hcnonp30BaTh 3TH CBOMCTBA U
MPU3HAKY TIPH PEIICHUU 3124,
Hcmonp30Bath 3TH cBOIICTBA U
MIPU3HAKY TIPH PEIICHUU 3124,

Pemate 3a1aun Ha MOBTOpEHUE, VYcTHBIN
Hosroperte, bubmorexa LOK UILTIOCTPUPYIOLINE CBSI3H MEKT OIpoc;
6 060b1IeHHe 4 https:/m.eds00.ru/7f41 PHPYIO Y poc,
N Pa3TUYHBIMH YaCTSIMU Kyp-Ca; [NuceMeHHBII
3HAHUM 7el8
KOHTPOJIb
OBHLIEE KOJIMYECTBO
YACOB IT1O 68

[TPOT'PAMME
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9 KUIIACC

KoanuyecTBO 4acos

CIHCOK HTOTrOBBIX

Cnoco0 oneHkn

Koutp Ipakr DJIeKTPOHHBIE IVIAHUPYEMBbIX Pe3yJIbTATOB € HUTOrOBBIX
HaunmenoBanue
No OJIbHBI HYECKH (uudposBbie) YKa3aHHeM JTanoB UX IVIAHUPYEMBIX
pa3aesioB U TeM
n/n Bcero e e oOpa3oBare/ibHbIE (¢opmupoBanus pe3yJibTaToB
NMPOrpamMMbl
padot pabot pecypchl
bl bl
DopMyJIUPOBATH ONPEACICHUS YcrHbI
TPUTOHOMETPHUECKUX (PYHKIIHIA Ompoc;
TYNBIX U IPSIMBIX YTJIOB; [TucbMeHHBI
TpuronomeTpus. i P YITIOB,
T BrIiBOIUTE TEOpEMY KOCHHYCOB KOHTpOJIb;
€0pEMBI
KOCHEYCOB H bubmuoreka [JOK U TEOpEMY CUHYCOB (C panycoM
16 1 https://m.edsoo.ru/7f41al OIMCAHHOUN OKPYKHOCTH);
CHUHYCOB.
7 2c Penrath TpEyroJbHUKH;
Pemenue
Pemate npaktuueckue 3agauu,
TPEYTOJIbHUKOB
CBOJSIIIMECS K HAXO0XKJICHHUIO
PAa3IMYHBIX 2JIEMEHTOB
TPEYrOJIbHUKAX;
OcBauBaTh OHATHE YcTHbI
npeoOpa3oBaHus 000U, OTIpoC;
[IpeobOpazoBanmue Hccnenosath OTHOIIEHUE [TruceMeHHbI
no00usl. bubnnorexa [JOK JMHENHHBIX AIEMEHTOB (HUTyp KOHTPOIIb
Mertpuueckue 10 1 https://m.edsoo.ru/7f41al MpH peoOpa3zoBaHUU MOI00US;
COOTHOUICHUS B 2c Haxoauthk mpumeps! mogo0us B
OKPY>KHOCTH OKpY’KaroIleu
JIEHCTBUTEIIFHOCTH,

BBIBO,Z[I/ITI) MCTPHUYCCKHUC
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COOTHOIICHUS MEXIY
OTpPE3KaMHU XOp/[, CEKYIIHX U
KacaTeJIbHbIX C
HCIIOJIb30BAHUEM BIIUCAHHBIX
YIJI0B U MOJI0OHBIX
TPEYTOJbHUKOB;

Pemate reomerpuyeckue 3aauu
Y 33J]a4¥ U3 PEATBHOM )KU3HH C
KCIIOJIb30BAHUEM MOJOOHBIX
TPEYroJIbHUKOB

Bexkropsl

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al

2c

Hcnons30BaTh BEKTOPHI KAK
HallpaBJIEHHbIE OTPE3KH,
HCCIIEI0BaTh FT€OMETPUUECKUMA
(mepemernienue) u

(usnueckuii (Cuiia) CMBICIBI
BEKTOPOB;

3HATh ONPEIEIIEHUS CYMMBI U
Pa3HOCTH BEKTOPOB, YMHOXECHHS
BEKTOpa Ha YKCJI0, UCCIIEI0BATh
reoMeTpUUYECKU U PU3NIECKUI
CMBICIIBI 3THX ONEPALIUA;
Pemate reomeTpuyeckue 3amaun
C MCIIOJIb30BaHUEM BEKTOPOB;
PackiagpiBaTh BEKTOD O IBYM
HEKOJUINHEAPHBIM BEKTOPaM;
Hcnonp30Batk ckansipHoe
IIPOU3BEIECHNE BEKTOPOB,
BBIBOJUTH €0 OCHOBHBIE
CBOMCTBA;

YcrHbiit
OIpoc;
IInceMeHHBIN
KOHTPOJIb
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JexapToBbl
KOOpPJIMHATHI Ha
MJIOCKOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41al

2c

Bbruncnsate cyMMy, pa3HOCTb U
CKaJISIPHOE NPOU3BEICHUE
BEKTOPOB B KOOpJUHATAX;
[IpumensTH CKasIpHOE
IIPOU3BEACHUE JI HAXOXKICHUS
JUIMH U yTJIOB

OcBauBaTh NOHATHE
MPSIMOYTOJIBHOM CUCTEMBI
KOOpJAMHAT, 1EKAPTOBBIX
KOOPJAMHAT TOYKU;

BrIBOIUTE ypaBHEHHUE NIPSIMON U
OKPY>KHOCTH;

Breiaenars nonHbli KBaapar s
HaxO0>KJICHUS LICHTpa U pajuyca
OKPY’KHOCTH 10 €€ YpaBHEHUIO;
Pemiate 3a1aun Ha HaxoXK/EHUE
TOYEK NEPECEUCHUS] MPSIMBIX U
OKPY>KHOCTEH C IIOMOIIBIO
Meroaa

KOOP/IMHAT;

Hcnons3oBars cBoMcTBA
yri0BOTo Kodhduimenta
NpsIMOM TIPU pElIeHUU 3a/1a4,
JUTSL OTIPEJICTICHUS
PacCIONIOKEHUS MPSMOMH;
[IpuMeHATh KOOPAUHATHI IPU
pEelIeHNU TEOMETPUUECKUX U
MPaKTUYECKUX 3a/ad, JAJIs
MIOCTPOEHUS

VcTHBIN
OTpoc;
IInceMeHHBIN
KOHTPOJIb
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IIpaBunbHbBIE

MHOT'OYT'OJIbHHUKH.

JlmmHa
OKPY>KHOCTH U
MJI0IIAAb KpyTa.
Brrancnenne
IIomanaeu

bu6mmoreka [IOK

https://m.edsoo.ru/7f41al

2c

MAaTEMaTUYECKUX MOJENEN
pealIbHbIX 3a/1a4 («METOA
KOOPAWHATY);

[Tonb30BaTbes IS MOCTPOCHHUS
Y UCClIeJOBaHUM LHU(DPOBBIMU
pecypcamy;

3HAKOMUTHCS C UCTOPUEN
pPa3BUTHUS TECOMETPUU;

dopmyIupoBaTh ONpPEACICHHE
MPABUIBHBIX MHOTOYTOJILHUKOB,
HAXOJUTh MX JICMEHTBI;
[Tonmp30BaThbCst NOHATHEM JJTUHBI
OKPY>KHOCTH, BBEJIEHHBIM C
MIOMOIIBIO MTPABUIIBHBIX
MHOTOYTOJIbHHKOB,

OIIPEIETSATh YUCIo MU, JUTHHY
JYTH U paJMaHHYI0 MEpYy yIiia;
[IpoBoauTs mepexox oT
pazuaHHON MepHI yriia K
IpajyCHOI U HA0OOPOT;
OmnpenensTs MIO0MAIL KPYyTa;
BoeiBoauth hopmysl (B
TpalyCHOM U pauaHHON Mepe)
JUISL JUTUH YT, TUI0IIae
CEKTOPOB U CEIMEHTOB;
Beraucisars miomaau Guryp,
BKJTFOYAIOIINX AJIEMEHTHI

OKPY’KHOCTH (KpyTa);
HaxoauTs miomany B 3agayax

VcTHBIN
O1poc;
IInceMeHHBIN
Kontpouns
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pEabHOM )KU3HU;

JBrxeHus
IIJIOCKOCTH

IToBTOpEHME,
00001IeHHE,
cucremMartu3anus
3HAHUU

bubmuoreka [JOK
https://m.edsoo.ru/7f41al

2c

bu6mroreka [JOK
https://m.edsoo.ru/7f41al
2c

Paz6uparp npumepsi, YcrHbii
WUTIOCTPUPYIOIIUE TOHATHS OIpoc;
JBU>KEHUS, LIEHTPOB U OCEU IIncemennsbIit
CUMMETPHU; Kontpouns

DopMynIupoBaTh ONPEACTICHHS
napajiesIbHOro MepeHoca,
IIOBOPOTA U OCEBOM CUMMETPUH;
BbIBoguTh X CBOICTBA,
HaXO/UTh HEMOIBUKHbBIE TOUKH;
Haxoaute nieHTpsI 1 OcH
CUMMETpPHI pocTedmx uryp;
[IpuMeHATH mapasuieIbHbIN
MEPEHOC ¥ CUMMETPHIO TIPU
peLIeHNH T€OMETPHUECKUX
3aja4 (pa3oupaThb

IPUMEPBI);

Hcnonb30Bath A7 MOCTPOEHUS
Y UcCce0BaHui U pOBHIC

pecypcesl;

OnepupoBarh NOHATHAMMU: YcrHbII
¢burypa, Touka, mpsimasi, yroii, OIpocC;
MHOT'OYTOJIbHUK, [InceMenHbIN
paBHOOEAPECHHBIN 1 KOHTPOJIb
PaBHOCTOPOHHHN

TPEYTOJIbHUKHU, IPSIMOYTOJIbHBIN
TPEyroJIbHUK, MEIMaHa,
OucceKTpuca 1 BHICOTa
TPEyrOJIbHUKA,
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napaiesiorpaMmm, pomo,
MPSIMOYTOJIbHUK, KBaJpar,
Tparneuus; OKpy>KHOCTb,
KacarenbHasi;

pPaBEeHCTBO U nogodue duryp,
TPEYTOIbHUKOB;
MapajuiebHOCTh U
MEePICHIUKYIISIPHOCTD MPSMBIX,
yroi

MEXY IPSIMBIMH, CHMMETPHS
OTHOCHUTENIbHO TOYKH U MPSIMOK;
JUITMHA, PACCTOSIHKE, BEJTMYUHA
yria,

IJIOMIA/1b, TIEPUMETP;
Hcnonws3zoBarh GopMyIib:
MepUMeTpa ¥ IIOMAIH
MHOTOYTOJTLHUKOB, JITTUHBI
OKPYXKHOCTH | TIIOIIA/IH

Kpyra, 00béMa MpsMOyTroJIbLHOTO
napauieNnenunena;
OnepupoBarh MOHATHUAMHU:
MPSMOYTOJIbHAS CHCTEMA
KOOpJIMHAT, BEKTOD;
WCIIOJIb30BATh ATH MTOHATHS JIJIS
TIPEJICTABJICHHS JAHHBIX H
pelIeHUs 3a]1a4, B TOM YHUCJIE U3
JIPYTUX y4eOHBIX MPEIMETOB;
Pematsh 3a1aun Ha MOBTOpEHUE
OCHOBHBIX IIOHSTHH,




OBLLIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

WUTIOCTPALUIO CBSA3EH MEKY
Pa3IMYHBIMU YaCTAMU

Kypca;

BriOupats MeTo TSI perieHus
3aJ1a4u;

Pemars 3agaun u3
MOBCEIHEBHOMN JKU3HH;
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