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MOSACHUTEJBHAS 3AIINCKA
O6man xapakrepucTuka ydyeoHoro npeamera «l'eomerpus»

[Tpeamert "["'eomeTpus" sBiseTcs pasjueiioMm kypea "Maremaruka'.

PabGouass mnporpamMma 10 TreoMeTpuu JUisi oOywarommxcs 7-9 KiaccoB
paspaborana Ha ocHoBe @enepaabHOr0 TIoOCYJAPCTBEHHOrO 00pa3oBaTEILHOIO
cTaHjapTa OCHOBHOTO ofIiero oOpa3oBaHHs C YYETOM M COBPEMEHHbBIX MHUPOBBIX
TpeOOBaHUM, MPEIbABIIEMBbIX K MaTeMaTUYeCKOMy OOpa3oBaHHUIO, W TPaJUIIAN
poccuiickoro o0Opa3oBaHMs, KOTOpble OOecHeuuBalOT OBJIAJCHHE KIIOUYEBBbIMU
KOMIIETEHIMSIMU, COCTaBIAIOLIMMHU OCHOBY Ui HENpepbIBHOrO 0Opa3oBaHus |
caMOpa3BUTHS, a TaKke LEeJOCTHOCTh OOIEKYJbTYPHOI0, JIMYHOCTHOIO W
MMO3HABATEILHOTO pa3BUTHs oOyuaromuxcs. B paGodedt nmporpamme ydTeHbl Ujied U
nojoxkenus KoHuenuuu pasBUTHS MaTeMaTHdeckoro oOpaszoBaHusi B Poccuiickoit
Genepanmu. B snoxy uudpoBoit Tpanchopmanuu Bcex cdep UeloBEYECKOH
JeSATebHOCTH HEBO3MOXHO CTaTh 00pa3oBaHHBIM COBPEMEHHBIM 4YelIOBEKOM 0e3

CHARIRBAMNMATEN PTIULRENTT, UQNTOTORKY , YR, B INEATR, MATEMATRY 2 2 INK AT QUPNHRIM
MPeaAMETOM JUIS M3YUeHMs] CMEXKHBbIX JUCLUMINIMH, a TO0CAe IIKOJbl pealbHOM
HEOOXOAMMOCTBIO  CTAHOBHUTCS  HelpepblBHOE  oOpa3zoBaHue, 4TO  Tpedyer
nmoJiHoleHHOW  0a30BOM  0o0uieoOpa3oBaTe/ibHOW  MOJANOTOBKKA, B TOM HYHC/IE W
MaTeMaTHYecKoi. ITo 00YCIOBICHO TeM, YTO B HAILM JIHU PACTET YUCIIO PO(ECCHi,
CBSI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHUEM MAaTEMaTUKU: U B c(hepe HSKOHOMHUKH,
1 B OM3HEce, U B TEXHOJIOTHYECKUX 00/1aCTsIX, U JaKe B 'yMaHHUTapHbIX chepax. Takum
obpa3oM, Kpyr MIKOJIbHUKOB, JUIS KOTOPLIX MareMaThka MOXKET CTaTh 3HaYUMbIM
[peIMETOM, paclIupsieTcs.

MaremaThKa SBJISETCs OJAHUM U3 OIIOPHBIX MPEJIMETOB OCHOBHOM 1iKobl. Ona
obecrieyrBaeT yCcrielHoe u3y4eHue ApyruxX MKOJIbHbIX AUCUUIUIMH: (QU3UKH, XUMHUH,
UHGOPMATUKH U T. 1. MareMaTHuecKre 3HaAHUsl, YMEHHsI 1 HaBbIKM HEOOXOAUMBbI LIS
[OJINOTOBKHU IIKOJIBLHUKOB K U3HHU. B nporecce obyueHuss MaTeMaTHKE [IPOBOJMTCS
cUCTeMaTHYeCKasl U LejieHanpapieHHas padora 1o od1eMy pa3zBUTHIO yUaIUXCsl.

[eomeTpust — OJMH W3 BaKHEHIIMX KOMIIOHEHTOB MaTeMaTHYECKOI'0
oOpasoBanus. Ona HeoOXomauma s NPUOOpPETeHHsT KOHKPETHBIX 3HAHUK O
[IPOCTPAHCTBE W MPAKTUUECKH 3HAYUMBIX YMEHHUH, (pOpMHUpOBaHHUs A3bIKA OIUCAHNS
00BbEKTOB OKPYXKAIOLIEr0 MHUpa, Pa3BUTHs MPOCTPAHCTBEHHOrO BOOOpaKEHHs U
WHTYUILIMKA, MaTEeMaTHYeCKOW KYyJNbTYpPbl, ICTETHUYECKOrO BOCIHTAHMS YyHalllMXCsl.
M3yueHue reoMeTpud BHOCHT 3HAYMUTENbHBIM BKJIAJ B Pa3sBUTHE JIOTHUYECKOIO
MbILLIeHHs, B (QOPMHUPOBAHUE MOHSTHUS JloKazaTenbcTBa. [lpakrudeckue ymeHus M
HABBIKM ['€OMETPUYECKOro Xapakrtepa HeoOXOAMMBbl Ul TPYIOBOW JAEATEIIbHOCTH U
1pogecCuoHaILHOM MOAIOTOBKH 11IKOJbHUKOB.



Passutne y  yuammxes UPABUIILHBIX NPEACTABIEHUH O CymHOCTH W
TIPOMCXOXKICHUH  reoMeTpUYecKux abCTpakuui, CooTHOMIeHUH pealibHOrO U
UACANILHOTO, XapaKTepe OTPaKeHHs MaTeMaTHYECKON HAyKOMU SIBJICHUH U 1POLECcCOB
PCATLHOTO MHpa, MECTe IeOMeTPHU B CHCTEMe HAYK M poJin MaTeMaTH4ecKoro
MOJCIMPOBAHUS B HAYYHOM TMO3HAHUH W B [IPAKTHKE CTIOCOOCTBYET (hOPMUPOBAHMIO
HaYTHOTO MHUPOBO33PEHHUSI YYAIHXCS, 4 TaKke Ka4eCTB MBIIUIEHUSI, HEOOXOIUMBIX
AU alalTallii B COBPEMEHHOM HH(POPMALHOHHOM 061IecTRe,

e n3yyenus yuenoro Kypca

«Matematuky yxe 3arem YHHUTH HAZ0, YTO OHA yM B IIOPSIOK PUBOJUTY, -
[ICAJT BEIMKUH PYCCKUM yaeHbIit Muxam Bacusbesiy Jlomonocos. M 8 yrom COCTOHUT
OAHA M3 IBYX 1eJ1el 00yUeH s reOMeTpHM Kak COCTaBHOM YaCTH MaTeMaTHKH B IIIKOJIC,
OTol enu COOTBETCTBYET JI0Ka3aTebHAS JTUHUS pernoaasanus reomerpun. Haunnag
¢ CeABMOro Kiacca Ha ypokax FEOMETPUH  oOyyaroImiicss yuyurcs MIPOBOJIUTH
AOKA3aATe/IBHBIE PACCyXIEHHUS, CTPOUTH JOrHYECKHE YMO3aKIIIOYEHUSI, J[OKA3BIBATE
MCTUHHBIC  YTBEPXKIEHHS M CTPOMTE KOHTPIPUMEDPBI K  JIOKHBIM, ITPOBOJIUTE
PACCYXNCHHUS «OT IPOTHBHOIO», OTIMYATH CBONHCTRA OT IIPU3HAKOB, (hopMyIUpoBaTh
oOpaTHbIE yTBepIKIeHUsI.

Bropoit nemnsio U3YYCHUS TEOMETPHM SBISIETCS MCIOMB30OBAHUE ef Kak
MHCTPYMEHTA IIpU PEINEeHUH KaK MAaTEMATUYECKHUX, TaK WU MPAKTHYECKHUX 3aj1a4,
BCTPEHAIOIMXCA B peanbHOM u3HH. OKOHYMBIIMIL KYpPC T€OMEeTpUM IIKOIBHUK
AOJDKeH OBITh B COCTOSSHUU OHPEACTUTL FeOMETPHYECKYIO (UTYDY, OMUCATD CIOBAMH
JAHHBIA YepTEX WIM PUCYHOK, HaiiTh [UIOMaNb 3€MENBHOr0 yqacTka, paccuuTaTh
HEOOXOMMYIO JUIMHY OIITOBOIOKOHHOIO Kabeuns uim Tpebyemple pasMepel rapaxka s
aBTOMOOMIIA. DTOoMYy COOTBETCTBYET BTOpas, BBIYHUCIUTENbHAS THHUS B U3yYeHUH
FCOMETpHH B 1IKOJIe. JaHHAS mpaKkTHYecKas TUHus SABIISICTCS HE MEHEee BaXKHOMH, yem
repBas.

s aroro  yumremo PCKOMEHIYeTCs Moaduparh 3ajauy MpakTHYECKOro
XapaKTepa JUls paccMaTPHBAEMEIX Tew, YIUTh JICTeH CTPOMTH MaTeMaTHYeCKHe
MOJCIIH peanbHbIX KU3HEHHBIX CHUTYaL[Hii, MIPOBO/IUTE BBIYMCIICHUS M OIEHUBATH
4IICKBATHOCTb  TIOJLyMEHHOT'O pe3yJbTara, Kpaiine Baxuo [IOAYEPKUBATE  CBSI3U
FCOMETPHH C JpyrHUMH IIpeMeTamu, MOTHBHPOBATE HCIIONB30BATh OIPEIE/ICHUS
FCOMCTPUYIECKNX (UrYp U MOHATHIA, ACMOHCTPHPOBATh MPUMEHEHHE OJTYUEHHBIX
YMEHUH B DM3UKE U TeXHHUKE, ITH CBI3H Haubosee SIPKO BUIHBI B Temax «Bektopeny,
«Tpuronomerpuyueckue COOTHOIICHHs», «Mertox koopauHaty wu «Teopema
[Indaropay.



OcHoBHbIE THHHH Kypca

B 7-9 knaccax yueOHbIl kypc «['eomeTpus» BKItoUaeT ciie/lyrolllie OCHOBHBIE
paszensl cojpepkanus: «l'eomerpuueckue Gurypsl M ux cpodcTBan, «M3mepenue
reoMeTpUYeCKUX BEMYUHY», a Takke «JlekapToBbl KOOpPJIMHATHEI Ha IJIOCKOCTHY,
«BexTopsiy, «/IBuxenus miockoctu» U «lIpeodbpazopanus nonoodus».

Conepkanue pasjenoB «l'‘eomerpuueckue QGUryppl W HMX CBOWCTBa» W
«M3mepenre reoMeTpUYecKHMX BEIWYMH» HALeJIeHO Ha I[0JlyYeHHEe KOHKPETHBIX
3HAHUM O TeoMeTpUYecKor (urype kak Ba)KHEWILEH MaTeMaTUYeCKOW MOJENH JIs
ONMUCAaHMs  OKpyxaromiero  mupa. CucremaTuyeckoe  HU3y4Y€HHE  CBOWCTB
reoMeTpUIecKUX (UTyp IO3BOJUT Pa3BUTh JIOTMYECKOE MBIILIEHHE W I10Ka3aTh
MPUMEHEHHE OTUX CBOMCTB MpMU  pELIeHUH 3a/ady  BBIYMCIIUTEIBHOTO U
KOHCTPYKTHMBHOT'O XapakTepa, a Tak)Ke [IPaKTUYECKUX.

Marepuan, oOTHOcsALMMCS K  COAepXkKarelbHbIM JIMHUSAM  «JlekapToBbI
KOOPAMHATHI Ha IJIOCKOCTH» U «BeKTOpbl», B 3HAYMTENILHOU CTeleHH HecET B cebe
MEXTIpeMEeTHbIe 3HaHUs, KOTOpbIe HAXOMAT I[IPUMEHEHHE KaK B pas3JIMYHbIX
MaTeMaTUYeCKUX JUCIUIUIMHAX, TaK U B CMEXHBIX IIpeMeTaXx.

Martepuan pasnenoB «JIBmkenus miockoctu» U «lIpeobpasoBanus 1mogo0us»
CO3MaéT MpeJICTABICHHUE O MEeTaIpPeIMETHOM MOHATUH «IIpeobpasoBanue». Mzydenue
ero MOMOJYKET IIKOJbHUKAaM pacro3HaBaTh 110,100HbIe (UTYPBL, B TOM YUCIIE B IPUPOJIE,
MCKYCCTBE, apXUTEKTYpe U CPeld MPeIMETOB OKpPY)Katolleil 00CTaHOBKHU; IO3BOJINT
HCII0JIb30BATh T€OMETPUYECKUe OTHOIICHUS JJI pellleHus 3ajay, BO3HHUKAIOUIMX B
peasbHOM XU3HHU.

MecTo yuebHOro Kypca B y4eOHOM IiaHe

CormacHo yuebHOMY IUlaHy B 7-9 kilaccax wu3ydaeTcss y4deOHbIM Kype
«l'eomeTpusi».

Ha usydyenue yuebuoro kypca «I'eomerpusi» orBoautes 204 yacos: B 7 Kiacce
— 68 yacos (2 yaca B Hezlel0), B 8 kitacce — 68 "acoB (2 yaca B Hezlento), B 9 kiacce —
68 yacoB (2 yaca B He/IeJIO).



COJIEPXKAHUE YYEBHOI'O KYPCA
7 Kaacce

HauanpHble OHATHS TeomeTpuu. Touka, mpsiMasi, OTpe30K, Jyd. Yros. Buibl
yrioB. BeprukajibHbie W CMeXHble yribl. buccekrpuca yria. Jlomanas,
MHOTOyToJIbHUK. [lapauienbHOCTh U IEPIEHANKYIIPHOCTE MPSMBIX.

CummMmerpuunbie Gpurypbl. OCHOBHBIE CBOICTBa 0ceBO¥ cummMeTpun. [IpuMepsl
CUMMETPHH B OKPYKAIOIIEM MHPE.

OCHOBHBIE TTIOCTPOEHUSI C TTIOMOILBIO UPKYJIS U JIMHEHKH.

TpeyrojsHUK. BricoTra, MeauaHa, OuccekTpuca, nx CBOMCTBA.
PaBHOGeipeHHBIN 1 PABHOCTOPOHHMHN TpeyrobHUKK. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa 1 IPU3HAKU paBHOOEPEHHOT0 TpeyrobHuKa. [ IpusHakn papeHcTBa
TPEYroJIbHUKOB.

CBolicTBa U NMPU3HAKK NMapauleNbHbIX IpsAMbIX. CyMMa yIiioB TPEYyrobHUKA.
BreuHue yriel TpeyrojapHUAKa.

[IpsiMOYTOJIBHBIM ~ TPEYTrOJILHUK, CBOMCTBO  MEIHMAHBI  MPAMOYTOJIBHOTO
TPEYroJbHUKa, MPOBeAEHHON K rurnortenyse. [IpusHaky paBeHCTBA MPSIMOYIOJIbHBIX
TPEyroJbHUKOB.

[IpsiMOYTOJIBHBIN TPEyroJNBbHUK ¢ yrjiom B 30°.

HepaBeHCTBa B reOMETPHUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHo#i, Teopema O OoiblieM yriae U OonblIed CTOPOHE TPeyroJibHUKa.
[leprienauKyisip U HAKJIOHHAS.

[eomMeTpuueckoe MeCTO TO4YeK. bBHcceKTpuca yrjla M Cepe/lMHHbBIN
[ePreHJMKYJISIPp K OTPE3Ky KaK reOMEeTPUYECKUE MECTa TOUeK.

OKpY)KHOCTh M Kpyr, Xopaa M JuameTp, HX cBodcrsa. Bzanmuoe
pacrioyioKeHHe OKpYXXHOCTH M mpsamoi. KacarenpHas ¥ cekylas K OKPYXHOCTH.
OKpy»KHOCTb, BIHCaHHas B Yyroi. BnucanHas © oOnucaHHas OKPYXKHOCTH
TpeyrojbHUKA.

8 knacc

Yerpipéxyroabuuky. [lapasuienorpaMm, ero NpusHaku U cBoicTsa. HacTHbie
clydad IapaiiesorpaMMoB  (MPsIMOYTOMbHMK, poMO, KBajpar), MX TpU3HAKH H
ceoifictBa. Tpameuws, paBHOOOKas Tpamerusi, e€ CBOMCTBA M IPU3HAKH.
[TpsimoyronbHast Tpareuus.

Mero yaBoeHus MeauaHbl. LleHTpanbHas CHMMETPHSL.

Teopema Maseca u TeopemMa 0 HPONOPIUOHATBHEIX OTpe3kax. Cpeanue JIMHAHN
TpeyroJjbHUKa U Tparneluy. LieaTp Macc TpeyroybHHUKA.

[logoGue TpeyronbHUKOB, KoddduimenT mnoaobus. IlpusHaku 0106w
TpeyrosibHUKOB. [IpuMenenre nonoous Ipy pelieHn  NPaKTHIECKUX 3a1at.

CaoiictBa 1uiomageil reomerpudeckux ¢uryp. @opmymsl JUIS TIOHIAJIA
TpeyronbHMKa, MapauienorpaMma, pomba u Tpameuuu. OTHOUICHHE JIomaien
o I00HBIX puryp.



Beranciienne mioiaaed TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYaTOM
Oymare. .

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npm penieHuu
MPaKTHYECKUX 3a/1ad.

CHHYC, KOCHHYC, TaHI'€HC OCTPOro YyIjla IpsIMOYIOJIBHOIO TpPeyroJibHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOX/IECTBO. TpUroHoMeTpudeckre (QyHKIHUN YIIIOB
B 30°, 45° u 60°.

BriucanHble U LEHTPaJIbHBIE YTJIbI, YTOJ MEX1y KacaTeJbHON U XOPJIOH. Y Ikl
MeXJly XOpJaMH U CeKylluMHU. BriucaHHble M ONHMCAHHBIE YETBIPEXYTI'OJILHUKH,
Bsaumnoe pacnojioxeHue AByX OkpyxHocreit. Kacanuwe oxpykHocredt. OOmiue
KacaTelbHbIe K ABYM OKPYIKHOCTSIM.

9 Knacc

Cunyc, KocuHyc, TtaHrenc yrmoB ot 0° go 180°. OcnosHOe
TPUTOHOMETPUUYECKOE TOX 1eCTBO. DOpPMYyJIbI IPUBEACHUS.

Perienue TpeyroibHUKoB. TeopeMa KOCHHYCOB U TeopeMa CHHYcoB. Perenne
MPaKTHYECKUX 3a/1a4 C HCIIOIb30BaHHEM TEOPEMbl KOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeobpazoBanue nopobus. [Togobrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpor3BeAGHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB
CeKyIIUX, TeopeMa O KBajpaTe KacaTeJbHOM.

BexkTop, JanuHa  (MOIyJib)  BEKTOpa,  COHAIpaBJIEeHHBIE  BEKTOPSI,
MPOTHBOIIOJIOKHO HalpaBJIeHHBIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PaBEHCTBO
BEKTOPOB, OIepallui Haj  BekTopamu. Pasjnoxkenue BeKTOpa 10 JABYM
HeKOJUIMHeapHbIM BekTopaMm. Koopaunarel Bekropa. CkalsipHOe IPOW3BE/ICHHE
BEKTOPOB, PUMEHEHUE JJIsl HaXO0XK/IEHUS JJIUH U YITIOB.

JlekapTOBBI KOOPAWHATHI HA IJIOCKOCTU. Y paBHEHMS NPSAMON U OKPY)KHOCTH B
KOOpIMHATAX, MepeceyeHne OKPY)KHOCTed M NpsMbIX. MeTox KOOpIAMHAT © €ro
pUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. J{THa okpy)KHOCTH. ['pagycHas u pajuaHHas
Mepa yriia, BIYHCIeHHe IUTH yT OKpyKkHOcTel. [1nomank Kpyra, cekropa, CerMeHTa.

JIBW)KeHUs] IIJIOCKOCTH W BHYTPEHHHE CHUMMETpPUM (QUryp (dJeMeHTapHbIE
npeacTaBieHus ). [lapannensubiii nepexoc. [osopor.



- IJMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O
INPEAMETA «MATEMATHUKA»

OcBoenue yuebHoro npeamera «Maremaruka» oOecreuuBaeT JOCTHKEHUE Ha
YPOBHE OCHOBHOTO 00111er0 00pa30BaHMusl ClIeYIOLIUX JIMUHOCTHBIX, METAIIPEAMETHBIX
U [IpeIMETHBIX 00pa3oBaTe/IbHbIX Pe3yJIbTaTOB:

JIHYHOCTHBIE PE3Y/IbTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MpOrpamMMmbl  y4eOHOro mnpeamera
«MaremaTuka» XapakTepUu3yrTCs:

IlaTpuoruyeckoe BOCIIUTAHHE:

[MPOsIBJIGHMEM MHTepeca K IPOIIIOMY M HACTOSILEMY POCCUHCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKSHUSIM POCCUHUCKUX MaTeMaTHKOB U POCCUHCKOM
MaTeMaTHUYeCKOM IIIKOJIbI, K UCIIOJb30BAHMIO 3TUX JOCTHIKEHUM B JIPYrUX Haykax W
MpUKIIaIHBIX chepax.

I'paxxaanckoe u uyxoaﬂo-ﬂpaBCTBeHHoé BOCIIHTAHHUE:

FOTOBHOCTBIO K BBITIOJIHEHHIO O0s3aHHOCTEN IpaklaHWHA W peajin3aldd ero
paB, MpeJICTaBIEHUEeM O MaTeMaTUYECKUX OCHOBAX (PDYHKIIMOHUPOBAHMS Pa3IMYHbBIX
CTPYKTYp, SBJICHHM, MPOLEAyp I'paxaaHCKOro odiectsa (BbIOOPHI, OMPOCHl U IIp.);
FOTOBHOCTBIO K OOCYXJIEHUIO STHYECKUX MpoOJeM, CBSI3aHHBIX € IPaKTHYECKUM
NpUMEHEHHEeM JOCTUKEHUM HayKH, OCO3HAHUEM BAXHOCTH MOPAIBbHO-3THYECKHX
[IPUHLMIIOB B €S TEJbHOCTH YYEHOIO.

Tpynosoe BocnuTanue:

YCTAaHOBKOM Ha aKTHBHOE yd4acTHe B pelICHUM [PaKTHYECKMX 3aj1ad
MaTeMaTHUYeCKOW HaNpaBJIeHHOCTH, OCO3HAaHMEM BaXXHOCTH MaTeMaTHYECKOI'o
00pa3oBaHKs Ha TPOTSDKEHWU BCEH JKM3HU JUIsl YCIEIIHOM Mpo(eccHoHaIbHOM
JIESITEIGHOCTH W Pa3BUTHEM HEOOXOJHMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHIMBUIYAIbHONW TPAaeKTOPUU O0Opa30BaHMsI U XKU3HEHHBIX IJIAHOB C
YUETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX 1TOTPEOHOCTEN.

JcTeTHYecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pelIeHUH, pPacCy)KACHUH; YMEHHIO BHJIEThH
MaTeMaTH4YeCKHUe 3aKOHOMEPHOCTH B HCKYCCTBE.

IennocTn HAYYHOTO NO3HAHUSA:

OpUEHTAallMel B JIEATEJbHOCTH Ha COBPEMEHHYIO CHCTEMYy Hay4HbIX
npejacTaBieHud 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3sBUTHS Ye€JIOBEKa, MPUPOJIbI U
o0OlLIeCTBa, TNOHMMAHMEM MAaTeMAaTHYeCKOi Haykh Kak cdepbl 4YeI0BeYeCKO
JIeATENILHOCTH, STAaloB e€ pasBUTUS M 3HAYUMOCTH JUISl Pa3sBUTHUs LMBHIIN3ALNM;
OBJIAJICHUEM S3BIKOM MaTEMaTHKH W MaTeMaTHYeCKOM KyJIbTYpOW KaK CpeJICTBOM



MO3HAHMS MWpa; OBJIAJEHHEM TIPOCTCHIIMMU HABBIKAMU  HCCIIE0BATEIBCKOM
JeSITeJIbHOCTH.

dusuyeckoe BOCNHTaHHEe, (OPMHPOBAHHE KYJbLTYPbl 340pPOBbSl U
IMOLHOHAILHOIO GJIATONONYYHS:

FOTOBHOCTBIO MMPUMEHSTh MaTeMaTHYeCKHe 3HaHWs B HHTEpecax CBOEro
30pPOBBs,  BEAEHHWs  370poBoro  obpaza  KM3HM  (310poBOe  ITUTaHHUE,
cOalaHCHPOBAHHBIM PEXXUM 3aHATHN U OTABIXA, peryisipHas Gusnveckas akTHBHOCTB);
chOPMHUPOBAHHOCTBIO HaBbIKa pediekcuu, NPU3HAHUEM CBOEro IIpaBa Ha OLIMOKY M
TAKOr'0 JKe MpaBa APyroro yejioBexa.

JKOJIOrHYecKoe BOCIIHTAHHE:

OpHEHTAallMel Ha MPUMEHEHHEe MAaTeMaTH4YeCKUX 3HAHWM JUIsl peleHus 3a/1a4 B
00J1aCTH COXPAaHHOCTH OKPYIKAIOIIeH cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB U OLIEHKH MX
BO3MOXKHBIX TTOCJIEJICTBUIM JUI OKpY)XKalolledl cpelibl; OCO3HAHHEM TIJI00albHOro
XapakTepa dKOJIOrHYeCKUX 1polieM U IyTei UX pelleHus.

JIMYHOCTHBIE Pe3yJbTaThl, 00ecneunBaloUIne aAanTalnI0 00yvaroierocs
K M3MEHSIOLMMCSI YCJIOBHSIM COIUAIBHON U PUPOAHOH cpelbl:

FOTOBHOCTBIO K MHEWCTBUSIM B YCJIOBUSIX HEONPEHeNEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4epe3 NPaKTUYeCKylo NesTeIbHOCTh, B TOM YHCIIE
yMEHHEe YYUThCs Y APYTUX JIIoJIeH, mpruodpeTath B COBMECTHOM AeATeIbHOCTH HOBBIE
3HAHWS, HABBIKW W KOMIIETEHIIMH W3 OIBITa JAPYrMX; HEOOXOAMMOCTBIO B
(GOPMUpPOBAHWK HOBBIX 3HAHWN, B TOM 4ucie (OPMYIUPOBATH MJIEH, MOHATHS,
runoTesbl 06 00bEKTax U SBJICHUSIX, B TOM YHCIIe paHee He U3BECTHBIX, OCO3HABAThH
NneGUIUTEl COOCTBEHHBIX 3HAHHUK M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BHUTHE,;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAlMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMl0 KaK BbI30B, TPeOYIOIIMHA KOHTPMEpP, KOPPEKTHPOBATh IIPUHUMAEMbIC
pelleHus W JIeHCTBUS, (OPMYJIMPOBAaTh M OLCHMBATh PUCKKM M IOCIE/ICTBHUA,
(OpMHPOBATE OTIBIT.

METAIIPE/IMETHBIE PE3YJ/IbTATbI

MeranpeaMeTHBIE Pe3yJbTaThl OCBOCHUS IMPOrpaMMBbl Y4eOHOro mpeamera
«MaTeMaTHKa» XapaKTepu3yroTCs OBJIaJICHUEM YHUBEPCaIbHBIMU I103HABATE IbHBIMH
JIEUCTBUSIMH, YHHUBEPCAJIBHBIMU KOMMYHUKATHBHBIMH NeHCTBUSIMU u
YHUBEPCAJIBHBIMU PETYJISTUBHBIMU JAEHCTBUSAMMU.

1) Yuueepcanvnoie nosnasamenvuvie oeticmaus obecneuusarom opmuposarue
OaA306bIX KOZHUMUBHLIX NPOYECcco8 00 Yalouuxcs (oceoenue memooos NO3HAHUA
OKpYJICAlOue20 Mupa, NpPUMEHeHue JN02UYeCKUX, UCCAe008ameNbCKux onepayull,
ymenul pabomams ¢ uHgopmayuers).

baszoevie nozuueckue oeticmeusn:



® ' BBIBITH U XapaKkTepu3oBaTh CYILIeCTBEHHbBIE MpU3HAKY
MareMaTHYeCKMX  OOBEKTOB, IIOHSTHN, OTHOIIEHUH  MEXIy  IOHSTHUSIMU,
(hopMyTMpPOBATH OIpPECIICHHS TOHSITHIA;

J yCTaHaB/IMBaTh CYLIECTBEHHBIM MPU3HAK KiacCU(PUKAIMKM, OCHOBaHMS
11 000011IeHUs U CpaBHEHUsI, KPUTEPUU [IPOBOJAUMOI0 aHA/IN3a;

° BOCIIPUHUMATH, (OPMYyJIHMpOBaTh W IPeoOpPa3oBBIBATH  CYKICHMS:
YTBEpAUTEIbHBIC U OTPUIIATENIbHbIE, eIMHUYHBIE, YACTHBIE U 001IKe; YCIOBHEIE,

° BBISBIIATH ~ MaTeMaTH4YecKue  3aKOHOMEpPHOCTH,  B3aMMOCBS3U U
MpoTHBOpeuns: B akrax, AaHHbIX, HAOJIOJEHUSIX W YTBEpXKIEHHUsX; [peiiararhb
KPUTEPUH ISl BBISBIIEHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH,

4 JleflaTh BBIBOJIBI C HCIIOJIb30BAHHWEM 3aKOHOB JIOTMKH, NCAYKTHBHBIX U
MHJIyKTUBHBIX YMO3aKIHOYSHHUH, YMO3AKJIIOUECHUH 110 aHAJIOIUH;

® pa30upath 10Ka3aTebCTBA MaTeMaTHUECKUX YTBEPIKACHHH (TTPsMBIC U OT
MPOTUBHOI'0),  MPOBOAMTH  CAMOCTOSATENbHO  HECIOXKHBIE  JIOKAa3aTelbCTBa
MaTeMaTH4YeCKUX (PaKToOB, BLICTPAUBATh apryMEHTAlMIO, I[PUBOAUTHL IIPUMEPHI U
KOHTpIpUMEpPbl; 000CHOBBIBaTH COOCTBEHHBIE PACCyKACHMS; ]

@ BBIOMpaTh crnocold pelieHus ydeOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelleHus, BEIOMpaTh Hanbosee MOAXOAAIINN ¢ YYETOM CaMOCTOSTEIBLHO
BBIZICJIEHHBIX KPUTEPHEB).

Ba3zoevie uccnedosamensvckue oeucmeusn:

. MCIIOJIB30BATh BOMPOCH! KaK MUCCIIeI0BATEIBCKUI HHCTPYMEHT [TO3HAHMUSI;
(opmyrpoBaTh BOITPOCHI, Gukcupyromue [POTUBOpPEUHE, npobiiemy,
CaMOCTOSITEJILHO YCTaHABJIMBATHL MCKOMOE W JIaHHOe, (OpPMHUpPOBATh THUIIOTE3Y,
apryMeHTUpOBaTh CBOIO TO3WIMIO, MHEHME;, IPOBOJAUTL [0 CAMOCTOSATEIBHO
COCTABIIEHHOMY ILJIaHY HECJIOXKHBIM JKCIIEPUMEHT, HeOOJbllIoe HCClIeloBaHUe 10
YCTaHOBJICHUIO 0COOEHHOCTEH MaTeMaTH4ecKOro o0beKTa, 3aBUCUMOCTEN 0OBEKTOB
MEXy CO00H;

® CaMOCTOSTNIBHO (hopMyIHUpoBaTh 00001LIEH!S U BBIBOJIBI 110 pe3yJibTaTam
MPOBEAEHHOTO HAOIIOACHUS, UCCIIeIOBAHNUs, OLIEHUBAThH JOCTOBEPHOCTD MOJIYyYE€HHBIX
pe3yibTaToOB, BEIBOOB U 0000 LIEHMI;

o MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakK)Ke BbIJIBUIATH
MPEJIITOJIONKEHHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSX.

Paboma ¢ unghopmayuei:

o BBISIBJIATE HEIOCTATOYHOCTH M H30BITOYHOCTH HMH(OpPMALUHU, JAHHBIX,
HeOOXOIMMBIX JUIsl pellIeHUs 3a/1a4H;

° BLIOMpATh, AHAJIM3UPOBATH, CHCTEMATHU3UPOBATh W WHTEPIPETHPOBATH
MH(GOPMAIIHIO Pa3IMYHbIX BUI0B U (DOPM IpEACTaABICHHNS;

° BRIOMpaATh (OpMy TMpelcTaBieHuss HH(QOPMALUU M HIUIIOCTPHPOBATH

pelliaeMble 3a/[aui CXeMaMH, JruarpaMMaMi, HHOH rpaduKkoi B BX KOMOMHALMAMHE;
9



e ' OIEHMBATh HAJAEKHOCTH MH(MOPMALMU IO KPUTEPUSIM, MPEIJIOKEHHBIM
yuauTeleM WK chopMyTHPOBAHHEIM CAMOCTOSATETHHO.

2) Vuusepcanouole  KOMMYyHUKamueHvie — Oelicmeus — obecneuusarom
CchOPMUPOBAHHOCHb COYUANBHBIX HABLIKOE 0DYUAIOUJUXCA.

Obwenue:

J BOCIIPUHAMATh ©  (OPMYJIHPOBaTh CYXKJIEHUS B COOTBETCTBUM C
YCIOBUSMU M LEJNSIMM OOIIEHHUS; SICHO, TOYHO, 'PAMOTHO BBIPAXaTh CBOK TOUKY
3peHHs] B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JIaBaTh IOSCHEHUS IO XOJy pPelIeHU
3a7la4d, KOMMEHTHPOBATE MOJy4YeHHBIN pe3ysIbTarT;

° B X0Jie 00CYXIeHHUs 3aJaBaTh BOIPOCHI IO CYLIECTBY 00CYyXkIaeMOM
TeMBI, MpoOJIeMBbl, pelraeMol 3aJa4yd, BbICKA3bIBAaTh WJIEH, HalleJeHHbIE Ha TMOMCK
pelIeHHs; COITOCTABIIATE CBOH CYXKJEHUS C CY)KIEHUSIMHU IPYTUX YIaCTHUKOB JIMajiora,
00HapyKUBATh Pa3JIn4dKe U CXOJICTBO MO3ULIHIA; B KOPPEKTHOU hopme popMyIUpOoBaTh
pasHoIIacHusl, CBOU BO3PAKEHUS;

° MpeJCTABIATh  pe3yJbTaThl  pelIeHHs  3a/adyd,  OKCIIEpUMEHTA,
UCCIIeI0BaHus, MMPOEKTA; CAMOCTOSATEJIBHO BEIOMPATh (hOpMAT BBICTYIUIEHUS C YYETOM
3aj1a4 Mpe3eHTalMy U 0COOEHHOCTEN ay AUTOPHUH.

Compyonuuecmaeo:

o MOHUMATh W HUCIIOJB30BATh  MPEUMYLIECTBa  KOMaHIHOM ¢
UHIUBUAYaTbHOM paboThl IMPU pelIeHWH Y4YeOHBIX MaTeMaTH4eCKUX 3ajad;
MPUHUMATh LeJh COBMECTHOW AeATeIbHOCTH, IJIAaHUPOBATh  OPraHU3alluio
COBMECTHON paboThl, pacrpeiessTh BHIbl paboT, HOroBapuBaThes, 00CYKAATh
poliecc u pe3yJbrat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

® y4acTBOBaTH B TPYMIOBBIX (opmax paboTbl (obOcyxaenus, obmeH
MHEHHUSIMH, MO3IOBBIE LITYpPMbl M JIp.); BBINOJHATE CBOK 4acTh pabOThl U
KOOPAMHUPOBATH CBOU JAECHCTBUS C APYTMMH YIeHAMU KOMaH/Ibl; OLIEHUBATh KA4eCTBO
CBOEr0 BKJIaJa B OOILIHH MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM yUaCTHHKAMH
B3aUMOJICHCTBUSI.

3) Vnusepcanvuwie pecynamusnoie Oelicmeus obecnedusarom popmuposarue
CMBICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE IUYHOCIU.

Camoopzanuzayus:

o CaMOCTOSTEIBHO COCTABIISTH IIJIaH, aJITOPUTM PELIeHUs 3a7a4uu (U1 €ro
YacTh), BEIOMpATh CIIOCO0 pelleHrs ¢ Y4ETOM UMEIOLIUXCS PECyPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yIETOM
HOBOW MH(pOpPMAaLHH.

Camokonmpoin:

° BIaJeTh CIoco0aMHi CaMOTIPOBEPKH, CAMOKOHTPOJIA IIpoliecca H
pe3ynbTarta pelleHus MaTeMaTH4eCKOM 3aa4uu,
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® ' [peABUJETH TPYIHOCTH, KOTOpbIE MOIYT BO3SHHKHYTH IpH PEIICHUU
3ala4i, BHOCHUTH KOPPEKTHBBI B JIESTEJIBHOCTH HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
HalJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEMH,

° OLIEHUBATh COOTBETCTBUE pe3yJIbTaTa AesATebHOCTH [TOCTABJICHHON LIEJIH
U YCJIOBUSIM, OOBACHATb NIPUYMHBI JOCTHIKEHHS UM HEJOCTHIKEHUS L€, HAaXOMUTh
omnOKy, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

IIPE/IMETHBIE PE3YJIbTATbHI

OcBoenne yuyebHOro kypca «l'eoMeTpusiy Ha ypOBHE OCHOBHOIO OOLIEro
o0pa3oBaHHs JIOJDKHO OOeCHeuMBaTh JOCTHKEHHUE CIEAYIOIIMX PEAMETHBIX
o0pa3oBaTeIbHBIX Pe3yIbTaTOB:

7 Kjiacc

° Pacrio3HaBarth W3yuyeHHbIE IeOMeTpUYecKHe (UIypbl, ONpEJesaTh HX
B3aMMHOE pAacCIOJOKeHUe, U300paxaTh reoMeTpudeckue (QUrypbl; BbIITOIHATH
YEPTEXKH 110 YCIIOBHUIO 3aJaud. M3MepsTh JiMHeiHble 1 yriloBble BeluduHbl. Pemars
3a/1avd Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYHH YIIIOB.

° Jlenath rpyOyro OIEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYMH IMPEIMETOB B
peaibHON KU3HH, pa3sMepoB NPUPOAHBIX O0BeKTOB. Paznuuarh pasmepbl 3THX
00BEKTOB 10 MMOPSJIKY BEJTUYUHBI.

o CTpoUTh 4epTeKH K FeOMETPUYECKHUM 3aa4aM.

o [Tonb3oBaThCsl MPU3HAKAMU PABEHCTBA TPEYrOJLHUKOB, HCIIOJIB30BaTh
MPU3HAKK U CBOMCTBA paBHOOEAPEHHBIX TPEYTrOJILHUKOB IIPH PeIleHHH 3a/1ad.

° [IpoBoauTh  JOTHYECKHE  pacCyXJeHus ¢ MCTI0JIb30BAHUEM
FEOMETPUYECKUX TEOPEM.

® [Tosib30BaTHCS MpU3HAKAMU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MeJIMaHbl, IPOBEJAEHHON K M'MIIOTEHY3€ MPAMOYTOJIbHOTO TPEYTroJbHHUKA, B
pelleHnH reOMETPUYECKHX 3a1adY.

o OmnpenensTe MapalielbHOCTh MNPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE
obpasyer ¢ HuMH cekyuas. OmnpenensiTe MapajuleIbHOCTh IMPSIMBIX C IMOMOIIIBIO
paBEHCTBA PACCTOSHHUH OT TOUEK OJIHOW MPAMOM 0 TOUYEK JAPYroH MPSIMOH.

° Perare 3aaun Ha KietyaToi Oymare.

° [IpOBOAUTEL BHIYMCIIEHUS U HAXOAUTh YMCIIOBbIE U OYKBEHHbIEC 3HAYCHUS
YIJIOB B FEOMETPUUYECKUX 3a/ladax ¢ UCIOJIB30BaHUEM CYMMBbI YTJIOB TPEYTOJILHUKOB U
MHOTIOYTOJbHUKOB, CBOWCTB YIJIOB, 0Opa3oBaHHBIX IIp¥ I[EpecevyeHur JBYX
napajuleJIbHBIX TPSMBIX ceKylled. Pemiarh npakTudeckue 3a/aqd Ha HaxXOXJICHHUE
YTJIOB.



e ' Brajgers MOHATHEM reOMETPUUYECKOI0 MECTa TOYEK. YMETh OIpPEAesaATh
OMCCEeKTPUCY yrila M CepeUHHBIN NePHeHAUKYJISIP K OTPE3Ky KaK reoMeTphyYecKue
MECTa TOUEK.

® DopMynHpoBaTh OIpeieNeHus] OKPYKHOCTH U KpyTa, XOp/Ibl U JJuaMeTpa
OKPY)KHOCTH, TOJIb30BATHCS UX CBOMCTBAMM. YMETh NPUMEHATh 3TU CBOMCTBA IIPH
pelleHnH 3a/1ay.

o Brnangers oHsITHEM ONUCAHHON OKOJIO TPEYTOJbHUKA OKPYIKHOCTH, YMETh
HaxoauTh €& 1eHTp. [lomb3oBaThbest akTaMu O TOM, YTO OHCCEKTPUCHI YIJIOB
TPeyroJlbHMKa IIepeceKaroTcss B OJHOM TO4YKe, M O TOM, 4YTO CepeIuHHBIE
MEepHeHAUKYJISPbl K CTOPOHAM TPEYroJibHUKA IIepeceKatoTcs B OJAHOM TOYKE.

° BiiajieTh MoHATHEM KacaTeIbHOM K OKPY KHOCTH, [10JIb30BaTHCs TEOPEMOU
O MepPIeHIUKYJISIPHOCTH KacaTelbHOU U pajnyca, IIPOBEJIEHHOTO K TOYKE KacaHHUs.

@ [Tonp30BaThCsl  MPOCTEUIIMMHU  TEOMETPUUECKUMH  HEpaBEeHCTBaMH,
MIOHUMATh UX MPAKTUYECKUN CMBICIL. ,

° [TpoBOAMTE OCHOBHBIE T€OMETPUYECKHUE [IOCTPOCHHSI € IOMOIIBIO
LHUPKYJISl U JIMHENKH.

8 Kaacc

J PacriosHaBaTh OCHOBHbBIE BHU/bl YETBIPEXYIOJILHUKOB, HX BJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMHU IPY PELICHUM MEOMETPUYECKHUX 3a/ad.

° [TpuMeHSTh CBOHCTBA TOUKH IE€PECEUEHUsT MeJuaH TpeyrojbHUKa
(leHTpa Macc) B pellieHU! 3aziau.

° Bnajgers TmoHsTHEM CpeAHed JIMHMM TPEeyrojbHHUKA M Tparelny,
MPUMEHSATh WX CBOWCTBa IPH pEUIEHUU reomeTpudeckux 3anaad. llosnbzoBarhes
Teopemoit Qasieca U TeopeMOH O MPONOPLUOHAIBHBIX OTPE3Kax, MPUMEHSTh WX JIJIs
pelIeHusl MPaKTUYECKUX 3ajau.

. [TpuMeHsATs  TpU3HAKK  1OJOOWS  TPEyroJbHUKOB B PEIICHUH
reOMeTPUUECKHUX 3a/1a4.

° [Tonp3oBarbest TeopeMmoi [ludaropa juist pelieHuss reoMeTpuuecKux u
npaktudeckux 3anad. CTPOUTh MaTeMaTUYECKYI0 MOJENb B MPAKTHYECKUX 3ajiavax,
CaMOCTOSITENIFHO JIeNIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

o Brajers TMOHATHAMM CHHYCA, KOCHHyca M TaHI€HCA OCTPOro yria
MPSIMOYTOJILHOTO TpeyrojibHUKa. [lonb30BaTbCss S>TUMH TMOHATHAMH JUIS PEHICHUS
MpakTUYECKUX 3a/ad.

° Beraucnsats  (pa3iuuHbIME - criocobamMu) IJIOMIAJb TPeyrojibHUKa U
IJIOILAAM MHOIOYTOJBHBEIX (GUryp (MOB3ysiCh, Te HEOOXOIUMO, KalbKYyISTOPOM).
[TpumeHs T MOJIydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4uax.



e ' Buajers NOHATHUAMU BIIHCAHHOIO U IEHTPAIBHOIO yria, UCIIOJIb30BaATh
TEOPEMBI O BIMCAHHBIX YIVIaX, yIVlax MEXJIy XopJAaMH (CEeKYIUMHU) U yrie Mexjy
KacaTeJIbHOW U XOPJIO TIPU PEIIEHUU TeOMETPHUUECKUX 3a/ad.

o Bnajnerb mNOHATHEM OIMCAHHOIO  YETHIPEXYTOJbHUKA, [IPUMEHSTH
CBOMCTBA OINMKMCAHHOTO YeTBHIPEXYTrOJbHUKA TpU pelleHuu 3a1a4. [IpuMeHATsH
MOJIyYEHHbIE 3HAHHUS Ha MpPaKTUKe — CTPOUTh MaTeMaTHYEeCKHUEe MOJENH Ul 3a]1a4
peallbHOM JKM3HHU M TIPOBOJUTH COOTBETCTBYIOIIWE BBIUKCICHUS C IPUMEHEHHEM
1o 100ust ¥ TPUTOHOMETPHUH (TIONIB3YSCh, IJie HE0OX0IMMO, KaTbKYJISITOPOM).

9 kaacce

e 3HAaTh TPUIOHOMETpUYEeCKHe (DYHKIIMH OCTPBIX YIJIOB, HAXOAWUTH C MX
[MOMOIIBIO pa3jMYHble DJIEMEHTHI IPSMOYTOJIBHOTO TpEeyrojiibHUKa («peleHue
PSIMOYTOJBHBIX TPEYrOJbHUKOBY ). HaxouTh (¢ OMOILBIO KAJIBKYJ/IATOPA) JIMHBI 1
YIUIBI JUISI He TaOJMYHBIX 3HAYEHUH.

J [Tonb3o0BaThes QopMyJamMM  TIpUBEJCHHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM  TOXJIECTBOM Ul  HAXOXJIEHHsl COOTHOLUECHUH  MEX/y
TPUTOHOMETPUUECKUMHU BEJIUYMHAMH.

° Mcronip30BaTh TEOpeMBl CHHYCOB M KOCHMHYCOB JUIsl HaXOXKICHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYroJbHUKA («peIIeHHue TPeyroJbHUKOBY ), IIPUMEHSTH KX
P PEIIeHNH FeOMEeTPUUECKHX 3a/1ad.

o Brajgers mNOHSATHAMM MpeoOpa3oBaHus MOA00Ms, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX (uryp. [lonb3zoBarbes cBOWCTBAMHU MOAOOMA MPOU3BOJILHBIX
(Guryp, yMers BBIYKCIIATE JIUHBI U HAXOAUTH YIIIBI Y MoA00HBIX Guryp. Ilpumensats
CBOWCTBA MOAOOHS B IPAKTUYECKUX 3a/la4ax. Y MeTh PUBOJIUTE IIPUMEPHI 110I00HBIX
(Guryp B OKpyXKarouem Mupe.

o [Tonp30BaThCsi  TeOpeMamMM O IIPOU3BEJCHUM OTPE3KOB XOpH, O
MPOU3BEICHUM OTPE3KOB CEKYIIMX, O KBagpaTe KacaTebHOM.

J [Toy1b30BaTLCS BEKTOPAMH, TIOHUMATh UX T€OMETPUYECKUN U PH3UYeCKhi
CMBICII, IPUMEHSTh X B PEIICHHH T€OMETPUYECKUX 1 (pr3udecKkux 3aznad. [IpumensaTs
CKaJISIPHOE MMPOU3BE/IEHNEe BEKTOPOB I HAXOXKACHUS JJIUH U YTJIOB.

° [Tonp30BaThcst METOJIOM KOOPJAMHAT HA IUIOCKOCTH, INPUMEHATH €ro B
peIIeHUH reOMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

° Biagers  NOHATHAMH  MPaBHJIBHOTO  MHOTOYTOJbHHMKA,  JUIMHBI
OKPYKHOCTH, JJIMHBI JIyTW OKPY)KHOCTH W PaJIMaHHOW Mephl YIJia, YMETh BBITHCIIATH
[Ioua/ib Kpyra 1 €ro 4acTeu.

. [TpuMeHSTH MOTY9IeHHBIE YMEHHUS B IPAKTUUECKUX 3a/la4yax.

° Haxomuth ocu (MM LEHTPhI) CUMMETPUU (PUTYp, TPUMEHS T IBHKEHUS
MJIOCKOCTH B MPOCTEUIIHNX ClTydasX.
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e ' [lpumeHsrs mONTyYeHHBIC 3HAHUS Ha IPakKTHKE -——  CTPOUTH
MaTeMaTu4yecKue MOJIeJIH JUIsl 3a/ia4 peaslbHOM )KU3HH U IIPOBOJAUTH COOTBETCTBYIOLIME
BBIYMCIIEHHS C IPUMEHEHUEM T10/I00MS U TPUTOHOMETPUYECKHUX (PYHKIMH (TI0JIB3YSCh,
rJie He0OXO0IUMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOTI'O KYPCA

7 knacc (68 u)
Hazeanue pazoena | Yucno OcrosHble 6udbl desmensHocmu
OcHnosnoe codepaicanue
(memot) Kypca qacos ooyualoujuxcs
[Ipocreitmme 14 IIpocreiimme  reomerpuyeckne | PopMyIMpOBaTh OCHOBHbBIC MOHSTHS H
reoMeTpHUYECKHe OOBEKTHI: TOYKH, NPSMBIC, JIyUd | OIpEe/IC/ICHHUs.
(burypsl 1 ux u YTJIB, nomaHas, | Pacro3naBathb H3yUCHHBIC
CBOMCTBA. MHOTOYT'OJIbHUK, reOMETPHUYECKHE (DUTYpPBI, ONPEessTh
M3mepenue CMexHble M BEpPTUKAIBHBIC | UX B3alMHOE pacronoKeHUE,
reOMETPHUYECKUX YTJIBI, BBITTOJTHATH YePTEXK M0 YCIOBHIO 3a1a4H.
BEJIMYUH PaGora c npocreimumu | [IpoBogauts npocreiiiiue nocTpoeHus ¢
YepTeKAMH. MTOMOIIBIO [IUPKYJIS U JIMHEHKH.
N3mepenue JIMHEHHBIX u | U3mepsaTe  JiMHEHHBIE W YIJIOBbIE
YIJIOBBIX BEJIMYMH, BBIYUCIIEHUE | BETUUUHDI reOMeTPUUECKHX u
OTPE3KOB M YTJIOB. MPaKTHIECKUX 0OBEKTOB.
[lepumerp u miomtame ¢uryp, | OnpenensaT «Ha  ria3»  pa3mepsl
COCTaBJICHHBIX M3 | peajibHbIX 00BEKTOB, MPOBO/IMTh
IPSIMOYTOJIBHUKOB rpyOy1o OLEHKY X pa3MepoB.
Pemarp 3amaum Ha BBIUHCICHUE JUIMH
OTPE3KOB U BEJIMYHMH YTJIOB.
Pemarn 3a1auu Ha  B3aWMMHOE
pacronoKeHne reoMeTpuueckux Gpuryp.
[IpoBoguts  KnaccuduKaluio  Yrios,
BBIYHCIIATH  JIMHEHHBIE H  YIJIOBbBIE
BCJIMYUHBI, ITPOBOJAUTH HEOOXOAUMbIE
JloKa3aresbHble paccyiKIeHus.
3HAKOMUTBCSE C MCTOPHEH pPa3BUTHS
reoMeTpUH
Tpeyronsaukn 22 [Tousitue 0 paBHbIX | Pacnio3naBath 1apel pPaBHBIX
TPEyroJIbHUKax U EepBUYHBIE | TPEYI'OJIBHUKOB HAa TOTOBBIX YEPTEXKAX
IpeACTAaBICHUs O  paBHBIX | (C yKa3aHUEM [PU3ZHAKOB).

(KOHTPYSHTHBIX) (hurypax.

Tpn  npusHaka  paBeHCTBa
TPEYTOJILHUKOB.

[Ipusnaxu paBeHcTBa
IPAMOYTOJIBHBIX
TPEyroJbHUKOB.

CaoiicTBo MeJIManbl
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
Papnobesnpennbie u
PaBHOCTOPOHHHUE TPEYTOJIbLHUKH.
[Ipu3naku ¥ CBOHCTBa
paBHOOEIPEHHOTO

TPEYIroOJIbHHKA.

BEIBOIUTE (paBeHcTB
COOTBETCTBYIOLINX
PAaBEHCTB TPEYT0JBHUKOB.
®opmysiupoBaThk

OCTPOYTOJIBHOTO,

CIIEJICTBHS
9JIEMEHTOB) U3

ONpeaC/ICHHA:
TYHOYTOJILHOTO,

IPAMOYTOJIBHOTO,  PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEyroJLHUKOR;
OUCCEKTPUCHI,  BBICOTBI,  MEJHaHbl
TpeyroJIbHUKa; CepPEeIMHHOTO
[EpIEHUKYIApa OTpe3Ka; IepuMeTrpa
TpeyroJbHHUKA,

@opmyHpoBaTh CBOHCTBA U NPU3HAKH
paBHOOEIPEHHOTO TPEYTroJIbHHUKA.
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CoorHomeHus MEKLY
CTOPOHAMHU " yriaMmu
TPeyroJIbHUKA. [Tporun
OounbLien CTOPOHBI

TPEYroJbHUKA JISKHAT OONbIIHI
YroJL.
[Ipocreiiimne wHepaBeHcTBA B
TCOMETPUH.

HepasencTBo TpeyronpHuKa.
HepaseHcTBO JToMaHOM.
[IpssMOyrONnbHBIH TPEYTOJILHHK C

yriom B 30°.

CTpoHTh uepTekH, peuarb 3ajadu ¢

MOMOIIBIO HaX0IK/ICHHUSI PaBHBIX
TPEYTrOMBHUKOB.

[IpumeHsiTE ~ IpPU3HAKM  PaBEHCTBA
MPSIMOYTOITBHBIX ~ TPEYTOJNLHUKOB B
3a/1ayax.

Hcnonp3oBate MUQPOBBIE PpECypPehl JUIs
UccleI0BaHus
uryp.
3HAKOMHUTLECS C UCTOpPUEH pa3sBUTHSA
reoMeTpHH

CBOHCTB  H3y4aeMbIX

[lepsbie MOHATHS 0
Jl0Ka3arebCTBax B FEOMETPUN
[Tapannenbueie 14 [lapaienpible  npsiMbie, ux | QopmyaupoBarh TTOHSITHE
psiMble, CyMMa cBoiictea, [larelii mocrynar | mapajulebHBIX — IPSAMBIX,  HaXOJUTh
YIJIOB Eskmua. [IPaKTHYIECKHE IPUMEPEL.
TpeyroabHUKa Hakpect nexatue, | Msygars cBoOicTBa YTJIOB,
COOTBETCTBEHHbBIE 1 | o0Opa3oBaHHBIX  HPU  [IEPECEUYCHUHU
OJIHOCTOPOHHHUE YIJIbl | MapajuledbHBIX IPIMBIX CEKYUICH.
(obpazoBaHHbIE npu | [IpoBojuts JloKa3aresbeTBa
MepecevyeHud  Mapa/UIebHBIX | Mapa/ulefbHOCTH  [ABYX  HpPAMBIX  C
HPSIMBIX CEKYIIEH). MMOMOIIBI0 YTIIOB, 0Opa3oBaHHBLIX IPH
[Tpusnak NapajyIeIbHOCTH | IEPECEYEHUN 3THX TMPAMBIX TPEThECH
TIPSIMBIX uepes PaBEHCTBO | NPSIMOM.
paccTosIHUM 0T TOYEK OJHOHU | BbIunciiaTh CyMMY YITIOB TPEYroJbHUKA
NpsMOH 10 BTOPOH MPAMOH. M MHOTOYI'OJIbHHMKA.
Cymma yriioB TpeyronbHuka W | Haxomuth umcioBele W OyKBEHHbIC
MHOTOYT'OJIbHUKA. 3HAYECHHUS YIJIOB B TEOMETPHYECKHX
BHelxue yriel TpEYrojgpHHUKa | 3ajja4ax ¢ MCIOJIB30BaHHEM TEOpPEM O
CyMM€  YIJIOB  TpeyrojbHHKa W
MHOI'OYT'OJIbHHKA.
3HAKOMHTBCS C MCTOPHEH pa3BUTHS
reOMETPHH
OKpyKHOCTH U 14 OKpy’>KHOCTB, XOPAbI u | QopMyIIMpoBaTh OIpe/IeIICHUsI:
KPYT. JIUaMeTpbl, UX CBOWCTBA. OKpYKHOCTH, XOp/bl, JHaMerpa H

FGOMej'pHLIECKHC
[HOCTPOCHH A

KacarenbHast K OKPYKHOCTH.
OxpyIKHOCTD, BIUCAHHAS B YTOJL.
[lonstue o 'MT, npumenenue B
3aj1a4ax.

buccextpuca u  cepeMHHBIA
MEPIICHUKY ISP KaK
reOMETPUUECKHe MEeCTa TOUEK.
OKXpy»KHOCTB, OIIHCAHHAs OKOJIO
TpeyroJibHUKa.

KacaTeJIFHON K OKPYIKHOCTH.
W3yyarp HX CBOWCTBa,
CTPOUTH YCPTEHKH.

MPU3HAKHU,

Uccnenosars, B TOM YHCIIE HCIOJB3Ys
udpoBbIE  pecypcehbl:
BIIMCAHHYIO B yIOJI, LEHTP OKPYIKHOCTH,
BIIMCAHHOW B YIOJI; PABEHCTBO OTPE3KOB

OKPYKHOCTD,

KacaTelbHbBIX.
UcnonezoBats wmeron I'MT  nmns
JIOKA3aTeILCTBA TEOPEM O NepeceucHHu
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Brucannas B TPEyroJIbHUK | OMCCEKTPUC YIJIOB TPEYroJIbHHKa W
OKPYKHOCTB. CepeIMHHBIX  IEPIEHIMKYIIPOB K
IIpocreiimme 3a/1auu Ha | CTOPOHAM TPEYrojbHHKa € IMOMOIIBIO
MOCTPOCHHE I'MT.
OgyiajieBaTh IMOHSTUSIMU BIHCAHHOW U
OIMCaHHOH OKpYKHOCTEH
TPEYroJbHUKA, HAXOAUTh HEHTPHI ITUX
OKPYIKHOCTEH.
Pemiare ~ OcHOBHBIE — 3aja4u Ha
MOCTPOCHHUE: YIIIa, PaBHOIO JIAHHOMY;
Cepe/IMHHOrO MEPNeHANKYIIspa JaHHOTO
OTpesKa; MpsAMOM, TMpoXoislled uepes
JAHHYIO TOYKY W TEPHEeHUKYIISPHOH
JIAHHOH 1psSMOii; OHCCEKTPUCHI JaHHOTO
yIiia; TPEeYrOJBHHKOB 10 PasIHYHBIM
9JIEMEHTAM.
- 3HAKOMHUTBECS C MCTOPUEH pa3sBUTHS
reoMeTpHH
[ToTOpenue, 4 [Tosropenne wu  o0o0Omenue | Pemmars  3ajaus Ha  [OBTOPEHHC,
0bobuenue OCHOBHBIX TOHSATHE W METOJIOB | MIUTFOCTPUPYIOIIHE  CBSI3W  MEWKAY
3HAHU Kypca 7 Kjlacca pa3IMUHBIMH YacTSIMH Kypca
8 knacc (68 u)
Haszeanue pazoena | Yucno OcHogrible 6UObl OeamenbHOCHIL
OcHosHoe codepaicarue
(memot) Kypca Yacoe odyuaouiuxcs
YeTeIpEXYyroabHUKH 12 [lapaienorpamm, ero | M3obpaxkarb ¥ HAXOAUTh Ha YepTeKaX
[pU3HAKY ¥ CBOMCTBA. YeTBIPEXYTOJIBHUKY Pa3sHbIX BUJOB M HX
YacTHble Clly4au | 2JIEMEHTHI.
HapaIesiorpaMMoB dopmypoBaTh ONpeIeIeHus:
(MTpAMOYTOJILHUK, pom0, | mapajuieniorpamMma,  IpPAMOYTrOJIbHHUKA,
KBajpar), WX [puU3HaKu U | pomOa, KBajpara, Tparewnu,
CBOWMCTBA. paBHOOOKOH Tpanenuu,
Tpanenus.  PaBHoGokas ¥ | MpAMOYTOJbHOM TparenuH.

PSIMOYTOJIBHAs TPaIleL{Uu.
VaBoeHue MeAaHbl.
[leHTpaiibHas CUMMETpHs

JlokasplBaTh W HCIOJIB30BAThH

pEeHIEHHUH 3a1a4 MpU3HaKH H CBOMCTBA:

pu

napaJijiesiorpaMmma,
pombOa, KBajpara,
paBHOOOKOI
IPSIMOYTOJIBHOM Tparein.
[IprMeHSTE METOJL YIBOCHHs ME/IMaHbl

PSIMOYTOJIBHUKA,
Tpaneiuu,
Tpanennu,

TPEYroJIbHUKA,

Vcnions3oBath HUQPOBLIE PECYPCHI JUIS
MCCIIeIOBAHUS.  CBOMCTB  H3y4YaeMBIX
duryp.

3HAKOMHUTBHCS C MCTOPHUEH pasBUTHS
reOMeTpUH
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Teopema dajieca 15 Teopema @aneca u Teopema o | IIpoBOAMTE MOCTPOEHHS C IOMOIILIO
TeopemMa o IPONOPIMOHAIIBEHBIX OTPE3KaxX. | LUPKYJIS W JMHCHKH C HCIIOJb30BAHUE
[IPOIOPIAOHATIEHBIX Cpeansiss JTMHUS TPEyroJibHUKA. | TeopeMbl Dajeca M TEOPEMbI 0
OTpe3Kax, Tpanenus, e€ cpeaHsis TMHHUS. TPOTIOPIMOHAILHBIX OTPE3Kax, CTPOUTH
110100Hb1E [IponoprpioHaNbHBIE  OTPE3KH, | YeTBEPTHIN MPOTIOPLUOHAIILHBIH
TPEYroJIbHUKH IIOCTPOCHHE 4eTBEPTOIO | OTPE30K.
MPONOPIHOHATBLHOIO oTpeska. | [TpoBouTh 10Ka3aTeNLCTBO TOrO, YTO
CpoiicTBa IIeHTpa MacC B | MeAMAaHbl TPEYrOJILHUKA MEPECEKAIOTCs
TPEYTrOJLHUKE. B OJIHOM TOYKE, U HAXOJAUTh CBS3b C
[TonoOubie TpeyronbHukd. Tpu | IEHTPOM Macc, HAXOJUTH OTHOIICHHE, B
pU3HaKa no/100Ms | KOTOPOM MEHaHbl JAEJATCA TOUKOH HX
TPEYTrOJILHUKOB. repeceueHus.
[TpakTHueckoe mpuMeHeHHe HaxoauTh noo0HbIe TPeyroJbHUKH Ha
FOTOBBIX YepTeXax ¢  yKazaHHEM
COOTBETCTBYIOIIUX [PU3HAKOB
nof00us.
Pemare  3agaus Ha  10JI00HBIE
TPEeYroJbHUKH c IOMOIIIBIO
€aMOCTOSI TEITBHOTO 110CTPOCHUS
qepreked W HaXOXJIeHHs [0J00HBIX
TPEyroJIbHUKOB.
[IpoBosnTh JIOKa3aTelbCTBa c
MCII0JIB30BAHUEM HIPU3HAKOB 110100151,
JlokaspiBaTh TpHU IMpU3HAKa T10700us
TPEYroJBEHUKOB.
[IpuMeHsITh TONYyYEHHbIE 3HAHHS TIPH
peLeHun reoMeTpUYEeCKHX "
NPAKTUYECKUX 3a/1a4.
3HaKOMHUTBCS C MCTOPHUEH pa3BUTHS
reOMETPUH
[Tnomans. 14 [lousitue o6 o6uweld Teopun | OBiageBaTh epBUYHBIMH

Haxoxienue
mioLaaein
TPEYroJIbHUKOB U
MHOI'OYTOJIEHBIX
duryp.

I Tnomann
MoA0OHBIX QUryp

TIJTOTIATH,

Gopmynel g IUIOIIAAH
TPeyronbHHKa,
HapajjiesiorpaMmma.

OTtHOIIEHHE mioma e
TPEYyroJbHUKOB ¢  00IIUM
OCHOBaHHEM HIIH obuei
BBICOTOM.

Breruucienue IIoaaeH
CJIOIKHBIX uryp yepes
pazbuenue Ha  YacTH @ H
JOCTPOEHHE.

[Tnomaau Guryp Ha KiaeTyaTon
Oymare.

[Tnomau mogobHeIX GuUryp.

npejacTaBieHusMu 06 ob61ield Teopun
wiomaan  (Mepel), (GopmyiaupoBaTh
CBOWCTBA  ILIOMIAMIH,
HarJISJIHBINA CMBICI.

hopmyJIbI IJI01IAH
TPEyroJibHHKA,

BBEISICHATL  HX

BriBouTh
napajijieaorpamma
Tpareuud U3 (HOpMyJIbI
NPSMOYTOJIbHHUKA (KBapara).
BoiBoUTE (hopmybl IO A/IH
BBINYKJIOTO YeTBIPEXYrONbHUKA Yepes

IO M

JHArOHAIU U YroJl MEK/1y HUMH.
Haxonute [Ioaam duryp,
n300paKEHHBIX Ha KieTyaToi Oymare,
UCITOJIB30BATh pa3bueHue HA YacTH W
JOCTPOCHHE.
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Beruncnenue wioniayied. | Pazdbupats npuMepsl HCIOJB30BAHMS
3amauu C HPaKTUYECKUM | BCIIOMOTAaTEILHOMN IIOILAJIH s
CoJIepIKaHuEM. peleHus: FeOMEeTPUIECKUX 3a/1a4.
Pemenne 3amau ¢ nomorbto | Haxoauts rutomanu mogo0Hbix Guryp.
METO1a BCIioMorareibHoH | Beraucisars ionamimn pa3sJIM4YHbBIX
U101 IH MHOTOYT'OJIBHBIX (PUTYP.
Pemare 3amaum  Ha womangb, ¢
NPaKTUYIECKUM COJICPIKaHHEM
Teopema [Iugaropa 10 Teopema [Tugaropa, e¢ | JlokaspiBare  Teopemy  lludaropa,
1 Havajia J10Ka3aTelnbCTBO M MPUMEHEHHUE. | UCIOJIb30BaTh €€ B MPaKTUYECKHX
TPUTOHOMETPUH O6parnas Teopema [ludaropa. | BBIYUCTCHHUSX.
Onpenenenue dopmynupoBaTh onpeseseHus
TPUTOHOMETPUYECKUX (YHKIIUH | TPUTOHOMETPUUECKHX (hyHKuH
OCTpOTO yrnia, | OcTporo  yria, NpoBepsITL  MX
TPUTOHOMETPHYECKHE KOPPEKTHOCTb.
COOTHOIICHUS B | BeiBOIUTH TPUTOHOMETPHUUECKHE
npﬂmoyronaﬂom TPEYTOJIBHHKEC. | COOTHOILICHHSA B NpAMOYT'OJIbHOM
OcHoBHOE TPeyroJbHUKE.
TPUTOHOMETPUYECKOE UccnenoBaTh  COOTHOIICHUS  MEMKJLY
TOXKJIECTBO. CTOPOHAMH B PSMOYTOJIbHBIX
CoortHoteHus MEXy | TpeyroibHUKax ¢ yriamu B 45° n 45°;
CTOpPOHAMH B MpAMOYTroJibHBIX | 30° n 60°,
TpeyrojisHuKax ¢ yriamu B 45° | Mcnonp3oBarh (hopMyIibl IPHBEIEHUS U
1 45° 30° u 60°. OCHOBHOE TPUTOHOMETPUUECKOE
TOKJICCTBO JUTS HAXOJKICHUS
COOTHOULIEHUH MEMKY
TPUTOHOMETPUUECKUMH  (QYHKIHAMA
pa3IMYHBIX OCTPBIX YIJIOB.
[I[ppMenaTs mnony4yeHHbIE 3HAHUS M
YMEHHsI [P PEUICHUH MPaKTHYECKHX
3a/1ay.
3HAKOMUTBCS C MCTOPHUEH pPa3BUTHS
reoMeTpUn
Yribl B 13 Brmcannple M nenTpaibible | DopmynupoBaTh OCHOBHBbIE

OKPYIKHOCTH.
Brucannsie n
OIHACcaHHbIe
YeThIPEXYTOJIBHUKH,
KacaTtenbHsie K
OKPYKHOCTH.
Kacanue
OKPYIKHOCTEH

YIJIbl, YTOJI MEXY KacaTeJIbHOM
U XOpHod. Yruel  MEKIY
XOp/IaMHU U CEKYLIUMH.
BrincanHsle U OIMCAHHBIE
YeThIPEXYTOJIHUKH, ux
OpU3HAKN 14 CBOHCTBA.
[Ipumenenue 3TUX CBOWCTB MPU
pelieHnu reoMEeTPHUECKUX
3a)1a4.

B3anMHoOe pacrosioKeHue JBYX
OKPYKHOCTEH.

Kacanue oxpyxkHOCTEH

OIpEJIEJIEHUs, CBA3AHHBIC C yrjlaMu B
Kpyre (BIUCAHHBIA YroJ, NeHTpalbHbIH

yroun).
Haxonuts BIIMCAHHEIE VTIIbI,
OTUPAIOIUECS Ha OJIHY Jyry,

BBIYUCIIAT YTIJIBI ¢ IIOMOLIBIO TEOPEMBI
O BIHCAHHBIX yIJIAX, TEOPeMbl O
BIIUCAHHOM YeTBIPEXYTOJILHUKE,
TEOPEMbI O LIEHTPATLHOM YTJIE.

WccerneioBath, B TOM YHCIIE € TIOMOIIBIO

HH(POBBIX PecypcoB, BIHCAHHBIE U
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OITHCAHHEBIC qupréxyroannm,
BBLIBOJUTE UX CBOUCTBA U [IPH3HAKH.
Hcnone3oBars OTH CBOMCTBA M

[IPHU3HAKH IIPH PECIICHHH 3a/ia4

[TosTopenne, 4 IToBTOpeHue OCHOBHEBIX | Pemath  3ajjauM  Ha  [OBTOpEHHE,
obob1IeHne 3HaAHWH MOHATHH ¥ METOJIOB KYpPCOB 7 M | MIUIIOCTPHPYIOIIHE  CBSI3U  MEMKJLY
8 kiaccoB, 0000IIeHNE 3HAHUN | pa3/IMYHBIMU YacTsIMU Kypca
9 knacc (68 u)
Hazeanue paszoena | Yucno OcHogHble 6uObl 0eame/ibHOCmU
Ocnogroe codepacanue
(memot) Kypca Yacoe odyuaroujuxca
Tpuronomerpus. 16 | Onpenenenne dopmyinpoBaTh OHPC}'E:}IE;II_/I_S-I_
Teopembl KOcHHYCOB TPUTOHOMETPHUYECKUX QYHKIMH | TPUTOHOMETPUYECKUX (DYHKIMHA TYITBIX
1 CHHYCOB. yraoB ot 0° 1o 180°. Kocunye u | 1 npsiMBIX YIIIoB.
Pemenune CHHYC [PSAMOT0 | TYIOro yria. | BeIBOOUTh TEOpeMy KOCHHYCOB H
TPeyroJbHUKOB Teopema KOCHHYCOB. | TEOpEMY  CHHYCOB (¢ paludycom
O606mEnnas TeopemMa CUHYCOB | ONMCAHHON OKPYIKHOCTH).
(c  pamuycom  onmcaHHO# | Pemars TpeyroJbHUKH.
OKpPY’KHOCTH). Pemars NPaKTUYECKHE 3ajlayu,
HaxosxieHHe UIMH CTOPOH H | CBOJSIIMECS K HAXOXKIACHUIO
BEJINYMH YIJIOB TPEYTOJILHUKOB, | Pa3jIMUHBIX DJIEMEHTOB TPEYroJbHUKA
dopmyna IUI0IIAH
TpeyrojbHHKa  4epe3  JBe
CTOPOHBI M YTrOJI MEXJy HUMH,
dopmyna 1011 A/IH
4eTBIPEXYTOJBHUKA Yepe3 €ro
JMaroHalli W Yroil MEXIy
HUMH.
[TpakTHueckoe  NpUMEHEHHE
JIOKa3aHHBIX TEOPEM
IIpeoGpaszosanne 10 [Toustue o mnpeobpazoBanuu | OcBauBaTh MOHATHE MpeodpasoBaHusl |

10/100us.
Merpuyeckue
COOTHOIICHHSI B
OKPY’KHOCTH

nnoxobusi.
CooTBETCTBEHHBIE
110 1I00HBIX QHUTYD.
Teopema o

SJNIEMCHTBI

MPOU3BEACHUU
OTPE3KOB XOpJ, TeopemMa o
[IPOU3BE/ICHHH OTpPE3KOB
CEeKYLIMX, TeopemMa O KBajpare
KacaTeIbHOM.

ITpumenenne B
reoOMeTpPHYECKHX 3a71a4

peleHun

rnoaoous.

WccnenoBarh OTHOIICHUE JUMHEHHBIX
HJIEMEHTOB uryp 1pH
npeodpazoBaHuH T10100usl.

Haxomute mpumepsl  10po0us B

OKPYKaroIIen J1eHCTBUTENIBHOCTH.
BLIBOAUTE METPUUYECKHE COOTHOTIICHUS
MEXKIY OTPEe3KaMH XOpjl, CEeKYHIUX U

KacarTeJIbHBIX C HCIIOJIB30BaHHCM

BIMCAHHBIX  YIJIOB, W IMOJOOHBIX
TPEYroJbHUKOB.
Pemarh reoMeTpuyecKHe 3ajlauM U
3a7la4d U3 PEAJbHOM  JKH3HH  C
HCII0JIB30BAHHEM O100HBIX
TPEeyroJabHUKOB
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BexTopsl 12 Omnpenenenue BEKTOpOB, | Mcnonp3oBarsb BEKTOPBI Kak
CIIOMKEHUE u pPa3sHOCTh | HAIpaBJICHHBIE OTPE3KH, HCCIIENOBATH
BEKTOPOB, YMHOJKEHUE BEKTOpPa | FeOMETPUYECKHUH  (nepemenienue) |
Ha YHUCIIO. (puzuuecKuii (cusa) CMbICIIBI BEKTOPOB.
Duznyeckuit U | 3HaTh ONpPEE/ICHUSI CYMMBbI U PA3HOCTH
reoMeTpUUYECKUN CMBIC] | BEKTOPOB, YMHOMKEHHS BEKTOpa Ha
BEKTOPOB. YUCIIO0, HMCCIIEIOBATH I'eOMEeTPUUYECKUH
Pasnoxenue BekTopa mo JByM | M (QU3HYECKHH  CMBICIBI  OTHX
HEKOJIJTMHEAPHBIM ~ BEKTOpaM. | olepaui.

Koopaunate! BekTopa. Pemrare reomerpuueckue 3ajgaum
Cxansipaoe MIPOU3BECHUE | HCIIOJIb30BAHHEM BEKTOPOB.
BEKTOPOB, €r0 IpUMEHEHHe il | PacknageiBaTh  BEKTOp 110 JBYM
HAXOXKICHHS JUIH U YIJIOB. HEKOJUTMHEAPHBIM BEKTOpaM.
Pemenne 3amau ¢ mnomoineio | Mcnonb3oBarh CKaJIsipHoe
BEKTOPOB. MPOU3BEJICHUE BEKTOPOB, BBIBOJIUTE
[IlpumeHeHne BEKTOPOB JJI | €r0 OCHOBHBIE CBOWCTBA.
pelieHus 3a/1a4 KMHEMATUKU W | BelUucisaTe  cymMMy, pasHoOCTh W
MEXaHUKH CKaJISIPHOE TPOU3BEJIEHHE BEKTOPOB B
KoOopauHarax.
[IpumensTs CKaIAPHOE MPOMU3BEIECHUE
JUIST HAXOXKJIGHUs JUTUH U YTIIOB
JlexapToBel 9 JlekapToBbl KOOpAMHATEI Touek | OcBauBaTh MOHSITHE [PSIMOYTOJBHOH

KOOPIHUHATEI Ha
IJIOCKOCTH

HA [JIOCKOCTH.

VYpapuenue npsamMod. YTioBoiH
Koo (uuueHT, TaHIeHC yria
HaKJIOHa IPSIMO#A,
napajuie/ibHble "
NEPIIEHIMKYIISIpHBIE IIPSMBIE.
YpaBHeHME OKPYKHOCTH.
Haxoxaenue KoopIuHAT TOYEK

HHEPECCUHCHHs OKPYIKHOCTH H

TIPSMOH.

Meton KOOpJAMHAT npH
pelieHun reoMeTpUYECKUX
3a/1a4.

WcnonszoBanne MeroJia

KOOpJMHAT B  IPAKTHUYECKUX
3aj1a4yax

CUCTeMbl ~ KOOPJAMHAT, JIEKAPTOBBIX
KOOpJHUHAT TOYKH.

BeiBoguTh  ypaBHeHHME INPAMOH M
OKPYKHOCTH.

Beigendars  nojHBIM  KBajgpar Ul
HaXOXNJIGHUsT UEHTpa M pajiuyca

OKPYKHOCTH 110 €€ ypaBHEHHIO.
Pewrars 3aaun Ha HAXOXKIACHHE TOUCK
repeceyeHusl MPsIMBIX U OKPY)KHOCTEH
C MOMOIIBIO METO/[a KOOP/IMHAT.
Wcnosnb3oBats  CBOMCTBA — yIJIOBOIO
K03 HUIIMEHTa NPSIMO TTPYU pEIIEHNUH
3aj1a4, Jutst ornpeeneHus
pacroioKEeHUs PSIMOH.
[IpuMeHaTh KOOPMHATH! [IPH PEIICHUN
IPaKTHUECKUX
[OCTPOEHUS

reOMETPHUYCCKUX U
3aj1ad, Jutst
MaTeMaTHUYeCKHX MoJeliell pealbHbIX
3a1a4 («METOJ| KOOPJIMHATY).
[Tonb3oBaThest Ul [IOCTPOCHHS U
UcclieJOBaHMH ¢ POBLIMH
pecypcami.

3HAKOMHTBCS C HMCTOPHUEH pa3BUTHS

reoOMeTPHH
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[IpaBuiibHbIe
MHOTOYTOJIbHUKH.
JlnHa oKpyKHOCTH
W [JI0I@/lb Kpyra.
Brraucnenue

ITpaBHIIbHBIE MHOTOYTOJILHUKH,
BBIUHCIICHUE UX DIIEMEHTOB.
Yucno © U AJIMHA OKPYIKHOCTH.
JlmiHa Iyru OKpyI»KHOCTH.
Pasmannas Mepa yria.

DopmysiupoBaTh
[PaBUIILHBIX
HAXOUTh UX HJIEMEHTHI.

[lonb30BaTbCss  MOHATHEM  JUIMHBDI

onpeaecieHue
MHOTI'OYTOJIbHHKOB,

OKPYKHOCTH, BBEAEHHEIM C TTOMOLILIO

rioaaen [nomans  xpyra W €ro | nNpaBHIbHBIX MHOTOYTOJIBHUKOB,
2JIEMEHTOB (cexTopa U | OIpeJeNsiTh 4MClI0 T, JUIMHY JyTd |
CErMEHTA). Berauciienue | paiuaHHyro Mepy yria.
iouae ¢uryp, | [IpoBoauTe 1Epexojl OT pajiHaHHOH
BKJIIOYAOIIMX 3JIEMEHTBI Kpyra | Mephbl yriia K rpajlyCHON 1 Ha000poT.
Omnpenensrs MmIomaabs Kpyra.
BeiBojuTe GopMyssl (B rpajycHoi H
pajMaHHol Mepe) JUIs JUIMH YT,
IUI0IAJIEH CEKTOPOB M CErMEHTOB.
Beruucsite TUTOIIA/IU buryp,
BKJTIOYAIOIIUX 3JIEMEHTBI OKPYKHOCTH
(xpyra).
Haxoauts  uiom@aa B 3ajgavax
pealbHON KU3HU
JBroKenust [Tonstue 0 nBuxKeHuu | Pazbupatsb pUMephI,
TJIOCKOCTH [IJIOCKOCTH. [TapannenbHblii | HIUIIOCTPUPYIOILIUE TIOHSITHSI
[IepeHoc, IIOBOPOT U | JBUKECHHUS, LEHTPOB PI oceit
cummMerpus. OcH M LEHTPBI | CHMMETPHH.
CHUMMETPHUH. dopmynposatk OIpeIe/ICHWS
[Ipocreiiiine npUMeHEHHMs B | APAJIJIEILHOIO MEPEHOCA, TOBOPOTA U
peleHuny 3a1a4 OCEBOM CUMMETPHH.
BpiBoguTh HX CBOMCTBA, HAXOIWTh
HEIIOJIBUIKHBIE TOUKH.
HaxoauTh HEHTPHl U OCH CUMMETPUH
npocTteimux Guryp.
[TpuMeHsITh HapaulejbHbIH MEPEHOC U
CHMMETPHIO npu peteHny
reoMeTpuuecKkux 3amad  (pasbuparb
[IPAMEPBI).
Hcnonp3oBaTe Ui HOCTPOCHUS U
KCCIIeIOBAHMH L(POBBIE PECYPCEI
[loBTOpenwue, [ToBTOpEHHE oCHOBHBIX | OmepupoBarh TOHATHSMH:  (UTYpa,
obob1uieHue, HOHATAH U METOJI0B KypcoB 7-9 | Touka, npsiMasi, yroji, MHOIOYTI'OJBHHK,
cUCcTeMaTH3aIus KJIACCOB, 006001eHue ¥ | paBHOOEJIPEHHBIH M PaBHOCTOPOHHHM
3HaHUH cUCTeMaTH3aIus 3HAHWH. TPEYroJbHUKH, IPAMOYTOJIbHBIH
[IpocTeiiie reoMeTpHYECKHe | TPEYroJIbHUK, Meuana, OUCCeKTpUca 1
¢Gurypel ¥ HX  CBOMCTBA. | BBICOTA TPEYrojbHUKA,
W3mepenne  reoMETPHUECKHX | Iapajuie/iorpamm, pomO,

BEITMYMH.
TpeyroybHHKH.

MPAMOYTOJIBHAK, KBajpatr, Tparenus;
OKPY)KHOCTB, KacaTejbHas; PaBeHCTBO
u nogobue (QUryp, TPEYroJbHHKOB;
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Iapamenshbre u
NEPIICHIUKYIIAPHBIC MPSIMBIE.

Oxpy)KHOCTE " Kpyr.
I'eomeTpuueckue mocrpoeHus.
Vel B OKPYKHOCTH.
Brimcannele w  onucamnmpie
OKPY’KHOCTH
MHOIOYTOJILHUKOB,

[Ipsimast 1 OKPyIKHOCTS.
YeThIpEXyronbHUKH,
Brmcannsle w  onucaHHble
YCTBIPEXYTONBHUKH,

Teopema TTudaropa u mauana
TPUIOHOMETPHH.

Permrenue 1818011704
TPEYTrOJILHUKOB.

IIpaBHJIbHBIE MHOTOYTONBHUKH.
Ilpeo6paszoBanus  mmockoctw.
JBmkenus. [lomobue.
Cummerpust.

[Lromane. Beruncnenne
[JIOMIAJIEH,

[Tnomamy mogo6HeIX duryp.
JlexaproBel  KoOpaMHATEI Ha
IUIOCKOCTH.

Bexrops! Ha mockocTH

[apauieibHOCTh 7l
MEPHEHAUKYISPHOCTL MPAMBIX, YIoJl
Me Ty MPSIMBIMH, CUMMeTpHs

OTHOCHTEJIBHO TOYKH U [IPSIMOU; JUTHHA,
paccrosinue, BeMYMHA YTIIa, IIOalb,
[IEPUMETP.

Hcnonesosars hopmyiisl: nepumerpa u
MIIOM@/IN  MHOTOYTOJIBHUKOB, JUIHHbI
OKPYKHOCTH U ILIOLIA/H Kpyra, 00bEMa
[PSIMOYTOJILHOTO TIapajuIeIIeNUIIc/1a.
Onepuposars
NpSAMOYToJibHAsi CHCTEMa KOOpPJMHAT,
BEKTOP; HCIONB30BATH HTH TOHSTHS
JUISL  TIPEJCTaBIEHUS  JIAHHBIX |
PEIICHUs! 3a/1a4, B TOM YHCIIC B3 JIPYTHX

IMMOHATHIMH:

Y4YEOHBIX MPEIMETOB.

Pemare  3amaun  wa  nosropenue
OCHOBHBIX  MOHATHH, HJUTIOCTPAIIUIO
CBSI3CH MEYKAY pasIMYHBIMH YACTSIMH
Kypca.

Bribupars MeTo 1 uist perenust 3aiaum.
Pemars 3agaun w3  noBceHEBHOMN
KU3HH
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INJNIAHUPOBAHUE U3YYEHUS YYHEBHOTI'O KYPCA

I'eomempua. 7 knacc

i Tema St Ipeomemnoe codeprcanue e e i
n/n quacoe oeamenbHoCmu 00Y4aIouiUxcs
['nasa 1. Havaabubie reomerpuyueckne cseaenus (10 1)
§ 1. llpamas u ompe3ok 1 [Tpocteiimue DopMyITHPOBATH OCHOBHBIE
1 Touxu, npsamele, oTpe3ku reoMeTpudeckue 00beKThI: IIOHSITUS | onpezeseHus.
2 IIpoBemunBanue npsiMoi TOYKHU, OTPE3KH, IIPSIMBIE, OOBACHATH, YTO Takoe TOYKa,

Ha MECTHOCTH JIOMaHasi, MHOTOYTOJIbHUK. OTpe30K, Jiyd, mpsMas, JloMaHas,

BsauMHOE pacrosiokeHue MHOTOYTOJIbHUK.

PSIMBIX Pemrate 3agaum Ha B3auMHOE
pacIioIOKEeHHE FeOMEeTPUUECKUX
uryp

§ 2. JIyu u yeon 1 [Ipocrelimue OOBACHATE, UTO TAKOE JIYY, YroJl,
3 |Jlyu reoMeTpu4eckre 00 beKTHI: pacro3HaBarh BU/bI YIJIOB.
Yron JIy4d U YTJIBI dopmynupoBaTh OCHOBHBIE
TIOHSITUS U OIIPEIEIeHUS
§ 3. Cpaenernue ompeskoe u 1 [Tousitue paBencrsa OOmwsicHsiTh  Kakue  (UIypsbl
yeioe reoMeTpUYECKUX (PHUTYP. Ha3BIBAIOTCSL  PABHBIMM,  Kak
5 PasencTBO [Ipuémel cpaBHEHUS CpPaBHUBAIOTCS OTPE3KH H YTIIBI,
reoMeTpuueckux Guryp OTpPE3KOB, YITIOB. 4TO TAKOe cepefMHa OTpe3ka M
6 | CpaBHeHHE OTPE3KOB U Cepenuna otpeska, OuccekTpHca yria.

YIJIOB Ouccexrpuca yria Pemrare 3amaum Ha B3aUMHOE
pacIoyioKeHHe reOMETPUIECKUX
duryp

§ 4. H3mepenue ompeskog Z M3mepenue TUHEHHBIX W3mepsiTh JIMHEHHbBIC BEIHYHHBI
7 | lnuna OTpe3Ka BEJINYMH, BBIYACIICHHE reoMeTpUYecKux u
8 | EnuHALE] M3MEPCHHUS. OTpPEe3KOB. EIMHUIIEI IIPAKTUHECKUX 0OBEKTOB.

Usmepurenbhble U3MepeHus JUIMHbL. J{nuHa Onpepensts «Ha riasz» pasMepsbl

MHCTPYMEHTBI oTpeska. Usmepuresbubie peallbHBIX 00BEKTOB, IIPOBOJUTHL

MHCTPYMEHTBI rpyOyIO OLIEHKY UX pa3MepoB.
Pemare 3ajlauv Ha BbIYUCIIEHHE
JUTHH OTPE3KOB

§ 5. Hsmepenue y2noe 1 ['pantycnas Mmepa yria. [TpoBoanTh I(JIEICCH(])HI{&I.IHPO.
9 | 'panycnas mepa yria M3mepenue yrioBeIx YIJIOB,  BBIYMCIATH  YIJIOBBIE
10 | Usmeperne  yrioB  Ha BEJIMYUH, BHIYUCIIEHHE YIJIOB. | BEJIMYUHEI, [IPOBOJNTE

MECTHOCTH EnmMHuLbI u3Mepenus YriioB. | HeOOXOAMMBIE — JlOKa3aTelibHbIe

Bup! yriioB — pa3BEpHYTHIH, | pacCyKIACHHS.

OCTPBIN, IIPAMOMA, TYIIOH W3mepsiTe  YIJIOBbIE BEJIHYHHbI
re€OMETPUUECKHX "
IPaKTHYECKUX 0OBEKTOB.
OnpenensTh «Ha Iiasz» pasMepsl
pealibHBIX 00BEKTOB, IIPOBOJUTE
rpy0y1o OLIEHKY UX pPasMepoB.
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Perares 3ajaund Ha BBIUMCIIEHHE
BCJIMYMH YI'JIOB

§ 6. Ilepnenourynapnote
npamole

11

Cmexnnle 51
BEPTHKAIBHBIC YIJIbI

[leprnienguKynspHBIC
npsiMble

13

[Toctpoenue HPSIMBIX
YIJIOB HA MECTHOCTH

CMe)KHBIC U BEPTUKAJIBHBIE
YTJIbI, UX CBOMCTBA.
[lepriengukysipabie TpsIMBIE
U UX CBOHCTBA.

Pabora ¢ npocreimmmu
yepTreaMu

3HaTh Kakue Yribl Ha3BIBAKOTCS |
CMEXKHBIMH, M  Kakue  —
BEPTUKAJILHBIMH.
dopmynupoBaTh

000CHOBBIBATH YTBCPIKIACHUA

o

CBOMCTBAX CMEIKHBIX 2}
BEPTUKAJILHBIX
OOBACHSATH
Ha3bIBAKTCH
IIEPIICHAMKY IS PHBIMH,
(hopMynHpOBaThL UX CBOHCTBA.
PacrioznaBarth

YIJIOB.

KaKHue [IPAMbBIC

U3y4YCHHbBIC

purypsr,
B3aUMHOE

reOMETPHUECKHE
OTIPEIEIISITD Hux
pacroiokKeHue, BBITTOJIHSTh
YepTEK 110 YCIOBHUIO 3a/1a4H.
Pemare 3ajiauv Ha B3aUMHOE
PacoJIOIKEHUE I'eOMETPUUECKUX
uryp.
3HAKOMHUTHCS C UcTopuei
pa3BUTHUSI TEOMETPUH

Pemienue 3agau

Temprm. 1 —13

O0001IeHHe B cUCTEMAaTH3aIHs
HOJIyYEeHHBIX 3HaHUH, oTpaboTKa
HABLIKOB ITPUMEHEH M
TEOPETHYECKHUX  CBEIACHUH K

PCLHICHHUIO 3aJla4

KonTtponeHnas pabora Ne 1

Tempro. 1 — 13

KouTtposms ©  OlleHKa CBOEH
paboThl; MOCTAHOBKA IENEH Ha

CJIeTYIONIHH HTan 00yueHns

I"nasa 2. TpeyrojibHUKH

§ 1. Ilepeoviit npusnak pagencmea

mpeyzoabHuUKoe
14 | Tpeyronbuuk
15 | [lepBorid IIpU3HAK

paBeHCTBA TPEYrOIbHUKA

3

TpeyronsHUK, €10 dJIEMEHTEI,
nepumetp. [lonstue o
paBHBIX TPEYTOJBHUKAX U
[IEPBUYHBIE TPE/ICTABICHUS O
paBHbIX (urypax. [lepserit
MpU3HAK PABEHCTBA
TPEYroJbHUKOB

OGBsicHsATE  Kakast  (urypa
Ha3bIBACTCS TPEYIOJIBHUKOM, UTO
Ha3bIBaCTCs BEpPIIMHAMH,
CTOpPOHAMH,
TpeyroibHuKa. OnpeiensTh BUJl

HaXOJHTE Cro

yriiamu

TPEeyrojibHUKA,

HEPUMETP.
PacrniosnaBaTh  Iapbl  paBHBIX
TPEYTOJILHHKOB Ha FOTOBBIX
yepTexax (c yKa3zaHHUEM
[IPU3HAKOB).

dopmynupoBaTh [1epBLIH
MpU3HAK paBeHCTBA

TPEYroILHUKOB.
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BBIBOIUTE cneﬂéTBHﬂ (paBeHcTB
COOTBETCTBYIOIIUX SJIEMEHTOB)
M3 PABEHCTB TPEYIOJILHUKOB.
CTpouTe  4epreimu,  pelarb
3aJ1a4¥ C ITOMOIILIO HAXOJKICHUS
PaBHBIX TPEYTOJILHUKOB

§ 2. Meouanwt, buccekmpucst u
66ICOMBI MPEY20abHUKA

16 | Ileprienukynsip Kk npssMoi

17 | Menuanbl, OUCCEKTPUCHI U
BBEICOTHI TpeerJIbHHKa

18 | CroiicTra
paBHOOEPEHHOTO
TpEeyroiibHUKa

|

[TepnieHIMKYIISP K HPSIMOH.
Mejinanbl, OUCCEKTPUCHI U
BBICOTBI TPEYTOJIbHUKA.
PaBnobOenpenHbie U
pPaBHOCTOPOHHHE
TpeyroibHuKH. [Ipusnaxu u
CBOMCTBA paBHOOEIPEHHOIO
TPEYTroJbHHKA

DopMyIUpPOBATH onpczlenélmﬂ:
paBHOOEAPEHHOT0,
PaBHOCTOPOHHETO
TPEYrOJILHUKOB]  OHCCEKTPUCHI,

BBICOTEI, Me/MaHbl
TPEyroJbHUKA; CepeIMHHOTO
HepHEeHIMKYIspa OTpe3Ka;

repuMeTpa TpeyrojibHIKa.
dopmyMpoBaTh  CBOWCTBA W
MpU3HAKH paBHOOEAPEHHOTO
TPeyroJibHUKA,

Pemrate 3ajiauM, CBA3aHHbIE ¢
paBeHCTBa

TPEYIroJIbHUKOB H CBOMCTBaAMH

MMpU3HaAKaMH

paBHOOEAPEHHOTO
TPEYroJIbHUKA.

CTpouTh  HepTeXKH,  pelarh
3aJIa4M ¢ ITOMOIIbIO HAXOXKICH U
paBHBIX TPEYTOJILHUKOB

;? 7 Bmopou u mpemuu

APUSHAKU PAGCHCMEA
Hpey2oabHUKOE
19 | Bropo# NpU3HAK
paBEHCTBA TPEYTrOJILHUKOB
20 | Tpernii [IpU3HAK

paBeHCTBa TPEYTOJILHUKOB

Bropoii 1 TpeTuil pu3HaKku
paBeHCTBA TPEYTOJbHUKOB.
[TpumeHenne X K peLIEHUIO
3ana4

DopmynupoBaTh TPU3HAKH
PaBEeHCTBA TPEYrOJILHUKOB.
PacriosnaBarb napbl  paBHBIX
TPEYroJbHHKOB Ha  TOTOBBIX
yepTexKax (c yKazaHhueM
IIPU3HAKOB).

BBIBOJIATE Clle/ICTBUA (PaBEHCTB
COOTBETCTBYIOIMX  HJIEMEHTOB)
W3 PABEHCTB TPEYI'OJILHHUKOB.
Ctpouth  4epTexkH,  pelarb
3a1a4 ¢ TOMOLIBIO HAXOXKACHUS
PaBHBIX TPEYrOJLHUKOB

§ 4. 3a0auu na nocmpoenue

21 | OkpyXHOCTB

22 | IlocTpoeHust LUPKYJIEM H
JIMHEHKOHN

23 | [Ipumepsl 3aja4 Ha

[IOCTPOCHUE

OKpy»XHOCTb, €€ LEHTP,
paauyc, IuameTp, Xopaa,
nyra. Kpyr.

[Tocrpoenus nupkylieM u
JIMHENKOH.

Ipocreiimue 3a1a4u Ha
MOCTPOEHHUE

dopmyarpoBarh OCHOBHbIE
ITOHSITHS 7}
CBSI3AHHBIE C OKPYIKHOCTBIO:

LEHTP, paanyc, JUaMeTp, Xop/a

onpesaeneHus,

OKPYKHOCTH.
[TpoBoanTh npocrerme
MOCTPOCHUS c MTOMOIIBIO

[UPKYJIIS ¥ JIMHEHKH.
Pemars 3agauu Ha IOCTPOCHUE

yria, paBHOro JAHHOMY,
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OHCCeKTPHCHI yria,
NEePHeHINKYIAPHBIX  HPSIMBIX,
cepelMHBl  OTpeska, W Oosee
CJIOKHBIC 3a/1a4H,
MCTIONB3YIOLIHE yKazaHHbIE
MPOCTEHIINE TOCTPOCHHUS.

3HAKOMUTBCA € HCTOpPHEH

PasBUTHA F’COMCTPHH

Pewenune 3aau

Tempr . 14 — 23

O0o00uenue U cucTeMaTuzalus
MOJIyYEHHBIX 3HAHUH, oTpaboTKa
HaBBIKOB

TEOPETHUYCCKUX

[IPUMEHEH U
CBEJIECHUH K
pElICHHUIO 3aj1a4

Kontponsuas pabora Ne 2

Temprm. 14 — 23

Konutposnb #  oOneHKa CBOEH
paboThI; MOCTAHOBKA LEJIEH Ha

CHIEJIYIOIIHH oTal 00yUYeHH

I"'nasa 3. IlapajuiejibHbIE NPAMbIE

§ 1. lpusnaxu napannensHocmu 4 [Tapannenbuble MpsMbIe, HX ®opmynpoBarh IOHSITHE
08YX NPAMbBIX IIPU3HAKK M CBOWCTBA. Buibl | napajieibHbIX NPsSMBbIX,
24 | Onpejenenue YIJI0B MPHU NIEPECEUEHUH JIBYX | IPU3HAKH napajulebHOCTH
MapayICIbHBIX MPAMBIX [PSIMBIX CEKYLIEH IIPSIMBIX, HaXO/UTh
25 | lpusnakn IPAKTHUECKUE IPUMEPBI.
LICIBHOC
e e i OOBACHSTH € TOMOIIBIO PUCYHKA
IPSIMBIX 6
KAKHE YIJIbl, 00pa3oBaHHbBIC M1PH
26 | IlpakTtuueckue  cr1oCOOBI e ¥
[IEPEeCeYeHnH  JIBYX  NPSAMbBIX
MOCTPOCHHK "
CeKyIleH, Ha3bIBAIOTCS HaKpecT
napauleJIbHBIX MIPSAMBIX
JeKaIIUMHU, Kakue -
OJTHOCTOPOHHUMH, M Kakue —
COOTBETCTBEHHBIMH
§ 2. Akcuoma napannenbHbix 4 AKCHOMBI B TEOMETPHH. OO6BACHATE UTO TAKOE aKCHOMA B

RPAMBIX

27 | O6 akcuomax reoMeTpuu

28 | Axkcuoma
MPSAMbIX

napajulejibHbIX

29 | Teopemsr 00
00pa3zoBaHHbIX JIBYMSI
napasiebHBIMU TIPSMBIMU

yriax,

M CEKYIICH

30

Axcuoma napajuie/bHbIX

npsmMbIX. [lepBeie noHsTHS O

JIOKa3aTenbCeTBax B
reOMeTpHUH.

[Tsirerid noctynar EBkiua.
Haxpect nexainue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIBI
(oOpazoBaHHEIC IPH

[IEpECEUEHUH MapaJlIC/IbHbIX

IPSAMBIX CEKYIIEH ).
VIl ¢ COOTBETCTBEHHO
napauielIbHBIMH HIIU
MePIeHINKYIISIPHBIMU
CTOPOHAMHU

IrCOMETpPHH, KaKue akCHOMBI YIKC

HCIIOJIH30BAUCD,
Gopmynuporars aKCHOMY
rapaiie/ibHbIX MPSAMBIX,

BBLIBOJIUTE CICACTBUS U3 HEE.

VYMeTs  BBIICATH YCIOBHE H
3aKJIIOUEHHE TEOPEMBl, 3HATh
KaKasi ~TeopeMa  Ha3bIBaeTCs

o0patHO# MO OTHOIICHHIO K
nanHoi Teopeme. OOBACHATL B
uém 3aKJII0YAETCsl
JIOKa3aTellbCTBa OT MPOTHBHOTO.

METO/]

W3ygarp  cBOHcTBAa  YIJIOB,
00pa3zoBaHHBIX IpH
epecedeHu rapauiesbHbIX

NPSAMBIX CEKYIICH.
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[IpoBoauTs Jl0Ka3aTe/bCTBa
napauIeIbHOCTH JIBYX IPSIMBIX C
MIOMOIIBIO YIIIOB, 00pa3oBaHHbIX
IPU MEPECEUEHHU ITHUX TPIMbIX
TPeThEH MPAMON.
QopMmyaupoBaTh TeopeMbl 00
yriax c COOTBETCTBEHHO
HapajjiesIbHbIMU u
HepHeH/ Ky PHBIMH
CTOPOHAMH.,
3HAKOMUTHCS C

pa3sBHTHI M'COMCTPHH

UCTOPHEH

Pewmenue 3amau

Temer m. 24 — 30

O6001eHNEe U CHUCTEMATH3AIHSI
MOJIyYeHHBIX 3HaHUH, 0TpaboTKa
HaBLIKOB HpUMEHEHHUS
TEOPETHYECKUX  CBEJICHHH K
PELICHUIO 3a1a4

Kontpoasnas padora Ne 3

Tempr . 24 — 30

KoHTponb H  OleHKa CBOCH
paboThl; [OCTAHOBKA LECJICH Ha
ClIe IyIOIUH Tan 00ydeHus

T'inasa 4. CooTHomenus

MEKAY CTOPOHAMM H YIVIAMH T

PEYroJibHHKA

§ 1. Cymma y2noeé mpey2oitbHuKa 2 Cymma yrioB TpeyrojisHuka | @opMynupoBarth — OTpEesIeHus
31 | Teopema 0 cCymMe YIJIOB ¥ MHOTOYTOJIbHUKA. OCTPOYTOJILHOTO,
TPeyroNbHIKA Bueninue yriisl TYTOYTOJIBHOIO,
30 | Oerfi Pomsdnik, ;pcyronmmxa. PSIMOYTOJILHOTO
5 UJIbI TPEYTOJILHUKOB — TPEYroJIbLHUKOB.
FRAMAFTOIBIBIE u 0CTPOYTOJILHBIH, DopMyIHpOBaTh  TEOPEMY O
TYMOYTONbHBIHA IPSIMOYTOJIbHBIH, CyMME YIJIOB TpEyrojibHHKa, ¢
TPEYTOJbHUKH TYIOYTOJIbHBIN CJEJICTBUASI O BHEIIHEM YIlIe
TPeyroJibHUKA.
Beluucisate  cymmy YIJIoB
TPEeYroJibHUKA u
MHOTIOYTOJIbHUKA.
Haxonurte UHCJIOBBIE H
6}’I{BCHHbIB 3HAYCHHA YIIIOB B
reoMeTpuYeckux  3ajadax ¢
UCIIOJI30BAHHEM  TEOpeM O
CyMME YIVIOB TPEYrOJIbHHKa H
MHOTI'OYT'0JILHUKA s
§ 2. Coomnowenus memicoy 3 CoOTHOLIEHUSA MEKLY dopmynupoBaTh  COOTHOINCHMS

CRIOPOHAMU 1 Yeiam U

mpey2obHUKA
33 | Teopema 0 COOTHOLIEHHAX
MEXJy  CTOPOHAMH H

yTrilaMu TpeyrojibHuKa

34 | HepaBeHCTBO
TpeyroJibHUKa

CTOPOHAMM H yTIIaMH
Tpeyroibauka. [lpotus
OoJib1Ied CTOPOHBI
TPEYTOJIbHUKA JIEHKUT
OOJIBIIHI YTOJI.
ITpocreiimue HEpaBEeHCTRA B
reOMeTpUH.

HepaBeHcTBO TpEyroybHUKA.

HepaBeHcTBO JIOMaHOH

MEXJly CrOpOHaMH M  YIJlaMH
TPEeYroJbHUKA.
DopMyIHpoBaTh
HEPaBEHCTBE TPEYTOJbHHUKA.
[Ipumenars HEPaBeHCTBO
TPeyroJbHHUKa [pU  PELIeHHUH
3aj1a4

TeOpeMy O
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Petenue 3anay

Tempr . 31 — 34

O6o0menne u cucremMarusanus
IOJIyYEeHHBIX 3HaHUH, oTpaboTKa
HaBBIKOB [IPUMEHEHH S
TCOPETHYECKUX  CBEJACHHH K
pPEeLIEHUIO 3aj1a4

Kontpossnas pabora Ne 4

Tempr ., 31 — 34

KoHtpoinb wu oueHka cBoel
paloThl; IOCTAHOBKA IeJieH Ha
CJIEIYFOLIMH HTar 00ydYeHus!

§ 3. Hpamoyzonvnsie 3 IIpu3naxu u cBoiicTBa dopmympoBath  CBOMCTBA WM
% mpey20nbHuKu IPSAMOYTOJIEHBIX MPU3HAKH paBeHCTBa
35 | Hexotopbie cBoiictBa u TPEYrOJLHUKOB. IIPSMOYI'0JIBHBIX
[IPU3HAKH TPSIMOYTOJIBHBIX Ilpuznaxu pasencrsa TPEYTrOJIbHUKOB.
ol TPEYTrOJIbHUKOB PSMOYTOJIbHBIX [IpyMeHsITE TpU3HAKK paBeHCTBA
36 | Ilpusnaku paBeHcTBa TPEYTOJILHUKOR, IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB
[TPAMOYTOJIbHBIX CBOHCTBO MeTHaHbI B 3aJla4ax
TPEYTONLHUKOR PSMOYTOJIBHOTO
TPEyroJIbHUKA.
[IpssmoyronbHbIii
TPEYroNbHHK ¢ yriiom B 30°
§ 4. IlTocmpoenue mpeyzonvnuka 4 Paccrosinue ot Touku j10 @opmynupoBaTh  ONPEACTICHUS
no Mpém rnemenmam OpsaMoi. Paccrosuue Mexxy | paccTOsHHS —~ OT  TOYKH  JIO
37 | Paccrosinue OT TOYKM J10 napaiieIbHBIMH MPAMBIMH., NMpAMOHM,  pacCTOSHUS — MEXK/1y
IPSIMOH. Paccrosnne Haxnonnas, e€ npoexuus u napajijIeJIbHbIMH MPSIMBIMH.
MEXKJly  [apayljieIbHBIMU [EPHEHANKYIISIP K IPSMOiA. PacriosnaBath  Ha  4yepTexe
pPSIMBIMH [Ipu3nax napaienbHOCTH HAKJIOHHYIO, €& [MPOeKUHUIO W
38 ITocTpoenue MPAMBIX 4YEpe3 paBEHCTBO MEPIEHMKYIISP K IPIMOH.
TPEYroJilbHUKa [0  TpéM pacCTosiHUM OT TOYeK 0JiIHON | Pemiath OCHOBHBIC 3ajila4ud  Ha
DJIeMEHTaM IIPSAMOM JI0 BTOPOH 1PSIMOM. [IOCTPOEHHE:  yIia,  PaBHOIO
3aJ1a4uM Ha TIOCTPOCHUE JIAHHOMY; CEPEAMHHOTO
TPEYrOJIBHUKOB [epIeH UKy Ispa JAHHOTO
OTpe3Ka; MNpAMOH, HPOXOIALICH
yepes  JAHHYIO  TOYKYy |
NIEPIICH IMKYJISIPHO#M JIAaHHOW
NpsAMOM; OHMCCEeKTPUCH JIAHHOTO
yria, TPEYT'OJIbHUKOB 1o
Pa3IMYHBIM DJIEMEHTaM,
3HAKOMUTBCS € UCTOpHEH
Pa3BUTHs T€OMETPUH
Peienue 3agau 2 Tembr . 35 — 38 O6obmienne 1 CHCTEMATH3aIHS |

MOJYYEHHBIX 3HAHHM, 0TpaboTKa
HaBLIKOB [TPHMCHCHW I
TEOPETHUECKMX  CBEJICHHH K
PEIeHHIO 3ajiay

Konrposnsnas paGora Ne 5

Tempr . 35 — 38

Kontposib u  oleHka cBoeit
paboThl; TMOCTaHOBKA IeJieil Ha
CJICAYIOIIMM Tarn 00yYeHus

I'naBa S. I'eomerpuueckne mecta Touek. Cummerpudnbie Gurypsi
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§ 1. I'eomempuueckue mecma

[Mousitue 0 I'MT,

Ucnionezosate meron ['MT jus

Kacamenovnan k OKpYJICHOCHU

41 | Cpo#icTBa JuaMETPOB H
XOPJ1 OKPY)KHOCTH

42 | Tpu cinydas B3aUMHOIO
pacIioIoKCHHSI
OKPY)KHOCTH W HpPSIMOH.
Kacarenbhas K
OKPYKHOCTH

43 | Boucannas ¥ onucadHas
OKPYYKHOCTH
TPEYrojibHAKA

JIMaMeTphbl, UX CBOMCTBRA.
Pacronoxenue OKpY)XKHOCTH
U IIPAMOM.

KacarenbHas K OKpY»KHOCTH.
OKpy’KHOCTh, BIIMCAHHAs B
YTOIL
OKpy»KHOCTB,
OKOJIO TPEYToJIbHUKA. .

OIMTHCaHHasA

Brniucannas B TpeyroJibHUK
OKPYKHOCT.

mouex [PUMEHEHHUE €ro B 3ajladax. JI0Ka3aTenbCTBa  TCOPEM 0

""" 30 | Crokcroa GUCCEKTPHCHT buccekTprca ¥ CepelMHHBINA | MepeceueHnu OUCCEKTPUC YIUIOB

viita NEPHECHIMKYIIAP KaK | TpeyrojilbHUKa W CepeAHMHHbBIX

— . reoMeTpu4ecKue MecTa | HepreHMKYIIpoB K CTOPOHAM

40 | Croiictea  cepeniuHHOTrO TOYeK. TpeyrojpHuKa ¢ nomouibio 'MT.

IICPICHINKYIIApa K QopmysiMpoBars  TEOpeMy O

OTpe3Ky CBOMCTBE CepeIMHHOr0
NEePIEeHIUKYIIIpa K OTPE3KY.

§ 2. Oxpysicnocme. Oxpyxnocrs,  xopael  u | Mcenenosats B3aMMHOE

pacIoJIOKEHHEe OKPYKHOCTH H
HPSIMOM.

QopMyITPOBATH OIIPE/ICIICHHS
OKPYXKHOCTH, XOP/Ibl, AHaMeTpa
U KacareJbHOW K OKpPYKHOCTH.
W3yygarb ux cBONCTBA, IPU3HAKH,
CTPOUTH UEPTEHKH.
Uccnenosatb, B TOM
HCITONB3YS U POBBIE peECYpPChl:
OKPYKHOCTB, BIIUCAHHYIO B YIOJI;

YHUCIIE

HEHTP OKPY)KHOCTH, BITMCAHHON
B YrOJl; pPaBEHCTBO OTPE3KOB
KacaTeJbHBIX.,
OgnajseBars MOHATHIMHU
BITMCAHHOU u OIUCaHHOM
OKpYIKHOCTEH TpeyroJjibHHKa,
HAXO/IUTh LIEHTPBI ITHUX
OKPYKHOCTEH.

Pemrate 3aj1auu Ha MMOCTpPOCHHUE,
BBIUYMCIIEHUE M JI0KA3aTEJILCTBO,
CBSI3aHHBIE C  OKPYXKHOCTBIO,
BNHCAHHBIMA M ONHCAHHBLIMH

TPEyroJibHUKaMH.

Cummempuunoie uzypot

“on
“

44 | Ourypsl, CHUMMETPUYHBIC
OTHOCHTEJILHO [’IpHMOi“I

45 | OceBas cummeTpust U €€
CBOMCTBA

[lonsTHE OCEBOM CUMMETPHH
1 e CBOMCTBA.

@urypsl, CUMMETpPUYHEIE
OTHOCHTEJIBHO IIPSMOi

DopMyIMpoBaThH
OCEBOH CUMMETPHH.
OOGBACHATH Kakue JIBE TOUYKH

onpeliciicHuc

Ha3bIBAIOTCH
OTHOCHTEJIEHO HpﬁM()ﬁ, B KaKOM

CUMMETPHYHBIMH

ciyqae  (urypa  HasplBaercs
CUMMETPUYHOM  OTHOCHTEJIHHO
[psIMOA,  4YTO  Takoe  OCh
CUMMETPHH, [IPUBOJIUTH

npumepel  Guryp, obsanarommx
OCEBOH CHMMETPHEH.

(urypsl,
OTHOCHTEJIEHO

Pacnoznasarh
CUMMETPHUHDBIE
TIPSMOH.
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3HAKOMUTHCS c HeTopueH

pasBUTHUS 'COMETPHH

Pernienue 3ajgau

Tempr . 39 — 45

O000IeHne W CHCTEMaTH3allMs
MOJIyYEHHBIX 3HaHHMH, oTpaboTKa
HABBIKOB

TEOPETHYECKUX

MIPUMEHEHHS
CBCJICHUH K
peLLIEeHHIO 3a1ay

Kontponsnas pabora Ne 6

Tempr 1. 39 — 45

Kourpons wu cBOEH

paboThl, MOCTAHOBKA Lesieil Ha

OLeHKa

CJIC/LYIONIHH dTan 00yJueHus

mpaneuun

48 | [lapannenorpamm

48 | IlpusHaku
rapajiiesorpaMmma

50 | Tpaneuus

CBOMCTBA U ITPU3HAKH.
Tpaneuus. Papuoboxast u
MPSAMOYTOJIbHAS TPaTCItu.
Cpenuss JHHMS
TpeyronbHuka. Tpanenus, e€
Cpe,[[HﬂH JIMHHA A,

Teopema daneca

[ToBTOpEeH#e 4 [Torropenue u obolienue Pemare 3a1aun Ha NOBTOPEHHE,
OCHOBHBIX TIOHSITHH U HJTIOCTPUPYIOLIHE CBA3H MCIKILY
MeTOJI0B Kypea 7 Kiacca pa3IMYHBIMU YaCTIMK Kypca
Hroro 68 .
I'eomempusn. 8 kiacc
o Tema S0 Ilpeomemnoe codeprcarue e o
n/n 4acos oeamenbHoCmu 00YHaAIOUUXCA
I"'maBa 6. YeThIpexyrojbHHKH
§ 1. Muozoyzonvrnuxu 2 Beinmykiibiii MHOrOYro/ibHUK. | DOpMyIIMpOBaThH ONpesIe/icHuEe
46 | Beimykibii CyMMa yTJIOB BBITYKJIOIO N- | BBIITYKJIOIO MHOIOYTOJIbHHKA,
MHOTOYTOJIbHUK YIOJIbHUKA. e TBIPEXYIOJbHUKA, OOBICHITE
. 47 | YeTbIp€XyrojbHUK YeTbIpEXYTObHUK, CYMMa YTO TAKOE CMEIKHBIC CTOPOHBI,
€ro yrijios. JUaroHajld MHOTroyroJIbHHKA.
PacrioznaBaTth MHOTOYTOJILHUKH
Ha YePTEIKaX, MoKa3bIBaTh UX
3JIEMEHTBI, BHYTPEHHIOIO U
BHEHIHIOIO 00JIaCTH.
Pacno3nasate BbINyKJIbIE U
HEBBITYKJIbIE MHOTOYTOJIBHUKH.
HaxouTh cyMMy BHYTPCHHUX M
BHCIITHHUX YIJIOB
MHOTOYTOJIbHUKOB
YeThIPEXYTOJILHUKOB
§ 2. Hapannenozpamm u 6 [TapayuienorpaMm, ero M3o6paxarb U HaXOJAUTh Ha

qepTelkax YeThIPEXYTroIbHUKHN
pa3sHBIX BUAOB U X JJIEMEHTBL.
dopmynupoBaTh OIpeIe/ICHHs:
napaienorpaMma, Tparnennu,
paBHOOOKOH TparenuH,
MPSAMOYTOJIBHON TpaIeruu.
JlokasbIBaTh U HCHOJIB30BATh
NpH PELICHHN 3aj1a4 IPU3HAKH U
CBOMCTBA:




rapajiesiorpamma, TpateH,
paBHOOOKOH Tparneruu,
MPSAMOYTOJILHOH Tparenuy.
Pewmars 3a1aum Ha IpUMEHEHHE
CBOUCTB cpeJiHeH JTMHUN
TPEYroJIbHUKA U TPAICIHH.
Henonb3oBatk HU(pPOBbIE
pecypehl Ul HCCIIE0BAHUS
CBOMCTB U3yHyaeMbIX (PUTYD

§3

Hpamoyzonenuk, pomo,
Keaopam

S1 | [IpsaMOyToJBHUK

52 | Pomb6 n xBagpar

53 | LlenTpanbHas cuMMeTpHs

Yacrusie cityyau
[apauiesiorpaMmMoB
(MpsAMOYTOJIBHUK, POMO,
KBaJpat), UX MpU3HAKH U
CBOMCTBA.

LleHTpanpHas cuMMeTpHs

M3006paxaTh U HAXOIUTH Ha
yepTreKax 4eTbIPEXYTrOJIbHHKH
pasHBIX BHAOB U X JIEMEHTHI.
dopmynupoBaTh OlpeeeHHs:
HpSAMOYToJIbHUKA, poM0a,
KBaJipaTa.

JlokasbIBaTh M UCIIOJIL30BATE
NPy pellieHNH 3a/1au HPU3HaKK U
CBOMCTBA: MPAMOYIOJIbHUKA,
pomba, kBajpaTta.

OJrajieBaTh MOHSITHEM
HEHTPATBHON CUMMETPHH.
OOBSICHATH KaKue JIBe TOUKH
Ha3bIBAIOTCS CUMMETPHYHBIMH
OTHOCUTEJILHO TOYKH, B KAKOM
ciyuae (hurypa HazplBaeTCsl
CUMMETPUYHON OTHOCUTEJILHO
TOYKH, UTO TAaKOC LEHTP
CUMMETPUH, IPUBOJIUTH
npuMepsl puryp, odiazaronmx
[IEHTPaJILHOH CUMMETPHUECH.
Wceronb3osath uQpoBbie
pecypehI JUIsl HCCIIEI0BaH U
CBOMCTB M3y4yaeMbIX QUryp.
3HaKOMUTBCA C UCTOPHEH
pPa3sBUTHsI TECOMETPUH

Perenue 3agau

Temspr 1. 46 — 53

OGoGLIeHIe U CHCTEMATH3ALIS
MOJTYUEHHBIX 3HAaHUH, oTpaboTKa
HABBIKOB
TEOPETHYCCKUX  CBEJEHMH K

IMPUMCHEHW A

pCLIeHHWIO 3a]1a4

"KOHT]}OJ]bHaﬂ paboTa Ne 1

Tempr 1. 46 — 53

KonTposns #  oOLEHKa CBOeH
paGoThl; TMOCTAHOBKA IEeH Ha
ClelyIoIui orar 00yueHus

Iaasa 7. Ilnomans

§ 1. Ilnouiaov Mno20y20/1bHUKA

54 | Ilousrue
MHOT'OYI'OJIbHHKA

L1018/ 11

55 | [lnomanae kBajpara

[Tonstue 06 obuel Teopun
mrotaau. [lousitue momanm
MHOI'OYTOJIbHHKA U €&
cBoicTBa. OTHOIIEHUE

OOBICHATH KaK HAXOJHUTh
MJI011A/b TPOU3BOIIBHOIO
MHOIOYTrOJIbHUKA, KaKue
MHOTOYTOJILHUKH HA3LIBAIOTCH
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56 | Iliowans
MPSIMOYTOJIBHUKA

TUIOLIAJICH TPEYTOJIBHUKOB C
00LIMM OCHOBAHHEM HIIH
o011eit BRICOTOM.

[1nomans kBajpara,
NPSAMOYTOJILHUKA

PaBHOBEMKUMH, A KaKme —
PaBHOCOCTABJICHHLIMH.
OgJtajieBaTh NepBHUHBIMHU
npejcraBieHusIMU 00 oO1meit
TEOPHUH IUIOAAN (MeEpBI),
(dopmynrpoBaTk CBOHCTBA
TJIOIIA/IH, BBIICHSATh UX
HATJISIHBIH CMBICI.

Pewrath 3a1a4n Ha MIIONIA/b C
MPAKTUIECKHM COJIEpIKaHuEM

§ 2. [Thowaou
napaiien szﬂMM a,
MpeyzobHUKA U mpaneyiuu

57 | Ilnowans
napajiesiorpaMmma

58 | Ilnomaae TpeyroibHUKa

59 | Inowmaas Tpanenuu

[Tnomane napaniesorpamma,

TPEYroJLHHUKA, TPAIICIUH,
QopMyJibl JUIS TUIOLIALN
TPeyrojbHHUKa,
napasuiesorpamma.
Brruucnenue mioniajiei
CJIOJKHBIX (puryp gepes
pazOueHue Ha YacTH H
JIOCTPOEHHE.
Berauciienue miiomajiei

BeIBOMTH (hOPMYIThI MIIOLIAAN
napasuienorpaMmma,
TPeyroJibHUKa, TPareiuu u3
(GopMyJIbI IIOLA/H
NpsSMOYyToJIbHHKA (KBajipara).
BrIBOUTE (hOpMYIIBI TLIOIIA/IH
BBITTYKJIOTO YeTBIPEXYTOJIbHUKA
qepe3 JUaroHajv U Yroj Mexiy
HUMH.

Beruucnsrs nuomanu
pazInYHbIX MHOTOYTOJIBHBIX
uryp.

Haxoute mutomam Guryp,
n300paKEHHBIX HA KIETYATOH
Oymare, UCIIOJIL30BATh
pazOueHue Ha YacTh
JIOCTPOEHHE.

dopmynupoBarh Teopemy 00
OTHOILIEHHUH IUI0LIAEeH
TPEeYroJbHUKOB, HMEIOIIUX 110
paBHOMY YTy

§ 3. Teopema Iucpazopa

60 | Teopema [Iugaropa

61 | Teopema, oOparnas
teopeme [Tudaropa

62 | ®opmyia ['epona

Teopema ITudaropa, eé
JI0Ka3aTeNIbCTBO U
IMPUMEHCHHE.

OGparnast reopema
[Tudaropa.

®opmyna ['epona s
BBIMUCIICHUS TLIOMIAAH
TprI"OJIbHI/IKB.

[Tnomanu Guryp Ha
KyeryuaToi Oymare.
3aj1auu ¢ NPaKTUYECKUM
conepxanueM, Perenue
3a/1a4 ¢ MOMOIIBIO METO/a
BCIIOMOTaTeIbHON MII0Ia/I1

JlokazbIBaTh TEOPEMY
[Tudaropa, ucrnosb3osars ¢€ B
MPAKTHHCCKHX BBIYHUCIICHHUAX.
3HaTb U NPUMEHATEL (POpMYJTy
['epoHa /11 BBIMHCIIECHHUS
Iaomain TpeyrojibHHKa.
[TpumensiTe monyyeHHbIe 3HAHUS
M YMEHUSI [IPU PCIICHUH
MPAKTUYECKUX 3a/1a.

Haxonurs rutomanu Guryp,
1300paKEHHBIX HA KJeT4aToMn
Oymare.

Pasbupars nmpumepsi
MCIIOJIE30BaH sl
BCIIOMOTATENBLHOHN T1101HAaAu J1Is
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peméHHﬂ rEOMETPHYECKUX
3aJ1au.

3HAKOMUTLCS C UCTOPHUEH
pa3BUTUSI FEOMETPUN

Pemenue 3aau

Tems! 1. 54 — 62

O6061enne U cucTeMaTH3aIus
[10JIYYCHHBIX 3HAHUH, 0TpaboTKa
HABBIKOB PUMEHEHHUS
Teopcchm{nx CBG,I[G]II/II‘;I K
pelIeHMIO 3aj1ay

Konrponsuas padora Ne 2

Temb! 1. 54 — 62

KonTponnb u onenka ceoen
paboThI; MOCTAHOBKA LIEJIed Ha
cleyoumii stan o0yueHus

I'nasa 8. [logob6HbIE TPEYroJbHHKH

§ 1. Onpeodenenue nooodHbvix
Mpey2oabHUKO8

63 | ITponopunonajibHbie
OTPE3KH

64 | Onpezenienre  110100HBIX
TPEYroJibHUKOB

65 | OrHolenue omaaei

IT 0,[[061—!13])( TPEYTrOJILHUKOB

[IponopunonanbHbie
OTPE3KH.

Teopema @aneca 1 TeopemMa o
POTOPLUOHAIBHBIX -
OTpe3Kax.

[TomoOHBIE TPEYTOIBHUKH.
OTHOIEHHE TUIOIAACH
10JJ00HBIX TPEYTOJILHUKOB.
[Tnomamu noxobHbIX GUryp

OOBSICHATE TIOHSATHE
TPONIOPIIMOHAJIBHOCTH OTPE3KOB.
DopmynupoBath onpejieseHne
NoA00HBIX TPEYroJILHUKOB U
koa(hdunrenTa 1o 00us.
dopmynupoBaTh CBOHCTBA
HPONOPIHMOHAIBHBIX OTPE3KOB,
110,100HBIX TPEYTOJILHUKOB.
HaxoauTs mioinaju 11o/100Hb1X
duryp.

dopmyupoBaTh TEOpeMy 00
OTHOIIEHHWH TJIoLaIeH
[10JI00HBIX TPEYTIOJILHUKOB

§ 2. Ilpusnarxu nooodus

66 | [lepseiil mpu3HaKk 10,100us
TPEYrOJbHUKOB

67 | Bropo#t npusHak mogoous
TPeyroJibHUKOB

68 | Tpernii npusnak nopoous
TPEYIrOJILHUKOB

Tpu npusnaka noxoous
TPeyroJIbHUKOB.
[Ipumenenne ux mnpu
PEIICHUH T€OMETPUYECKHX U
PAKTUYECKUX 3a/1a4.
[IpoBOANTE MOKA3aTEILCTBA C
HCIIONIB30BAHUEM 1101001

@opmynmHpoBaTh  TEOPEMBI O

[pu3HaKax 10100us
TPEYrojbHHUKOB.

Haxojiuth 110J100HbIC
TPEYroJbHHKH  HA  [OTOBBIX
yepTreKax C yKazaHuem

COOTBETCTBYIOIIMX  TPHU3HAKOB
rojaodus.

Pemare 3amauM Ha 10j00HbBIE
TPEYrOJbHUKH €
CaMOCTOSTEIBHOIO  MTOCTPOECHHUSI
uepTeKe " HAX 0K JICHHS
110100HBIX TPEYTOJILHUKOB.
[TpoBoauTh JlOKA3aTENLCTBA  C

TOMOIIBHO

UCITOJIL30BAHUEM IPU3HAKOR
rogoous.
JlokasbiBaTh  TpU  lIPHU3HAKA

nooous TPEYIOJILHUKOB.
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[ IpuMeHsITh oJiydeHHble 3HaHusl
[IPU pelIeHUH FTeOMEeTPUUYECKUX U
[PaKTHYECKHX 3aja4

Pelnenue 3agay

Tempr 1. 63 — 68

O60011IeHHe U cHUCTEMAaTH3AIHS
MOJIYHEHHBIX 3HAHUH, 0TpaboTKa
[PUMEHEHH
TCOPETUYECKUX  CBEJCHUH K
peleHuio 3a1ay

HAaBLIKOB

Kontponsnas pabora Ne 3

Tempr 1, 63 — 68

KonTposb 1 orieHka cBoeH
paboThl; OCTAHOBKA IleJIeH Ha
CJIeIYIOIIMH ATan o0yueHHs

§ 3. Illpumenenue noooous Kk
Q0KA3ameibCcmey meopem u
PeieHulo 3a0ay

69 | Cpennss THHUS
TPEYTrOJbHHUKA

70 | Uersipe 3amevarenbHbIC
TOYKH TPEYTOJIbHUKA

71 | [Iponopuuonanshbie
OTPE3KH B IIPAMOYTIOJIbHOM
TPEYrojibHUKE

72 | Metox mogodus B 3ajiadax
Ha 1OCTpOeHUE

73 | Ilpaktruueckue
MPHIIOIKEHH S mo06mus
TPEYTOIbHUKOB.

M3meputenbHbpie  paboThl

Ha MCCTHOCTH

Cpetasist TUHUS
TPEyroJbHHUKA.

CroiicTBa 1IEHTpa Macc B
TPEyroJbHHKE.

YerbIpe 3aMeydaTeNIbHbIC
TOYKH TPEYTrOJbHUKA.

[ IporopiiHoHanbHbIE OTPE3KH
B IPSIMOYTOJILHOM
TPEYTOJILHUKE.
ITpumenenue meroza
nonobus B 3aja4ax Ha
MOCTPOCHHUE.
[IponopunonansHbie
OTPE3KH, IOCTPOCHHE
4eTBEPTOIO
POTIOPHUOHAIBHOTO
OTpeE3Ka.

[IpaxTudeckoe NpUMeHeHHE
noaobus

dopmynuposars TeopeMy o
Cpe/iHeH JIMHUK TPeyroJbHHKa,
0 IepeceyeHuy MeiaH
TpeyrojbHUKA, O
MPONOPLUHOHAIBHBIX OTPE3Kax B
IPSIMOYTOJILHOM TPEYIOJIbHUKE.
dopmynupoBaTh TEOPEMBI,
CBSA3aHHBIC C 3aMevaTe/lbHbIMU
TOYKAMHM TPEYTroibHUKA.
OOBACHATE UTO TAKOE METO/L
noj00us B 3aj1auax Ha
[OCTpOEHUe, IIPUBOJIUTE
[IPUMEPBI €r0 NPUMEHEHHUS.
[TpoBouTE HOCTPOCHUS C
TTOMOIIBIO [UPKYJIsl U JIUHEHKH C
UCIOJTB30BAHUE TEOPEMbI
daneca U TEOPEMBI O
MIPONIOPIHOHAIBHBIX OTPE3Kax,
CTPOHTH YETBEPTHIH
PONOPIUOHAIBEHBIH OTPE30K.
[IpoBo/ATH JI0KA3ATEILCTBO
TOT'0, YTO MEIMaHBbI
TPEYroJbHUKA TIEePEceKaroTes B
OJIHOM TOYKE, U HAXOIUThH CBS3h
C IIEHTPOM Macc, HaXOJUTh
OTHOIIEHUE, B KOTOPOM
MeJIMaHbl JIeJIATCS TOYKOU MX
TepeCceYCHHUSI.

[TpuMensTh MOTY4YEeHHBIE 3HAHMS
TIPH PEUICHUHU MeOMETPUUECKUX
U IIPAKTUYECKUX 3a/1ad.
OOBIACHATL KaK MOMKHO
WCIIOJIB30BATh CBONCTBA
MOJI0OHBIX TPEYTrOJLHHKOB B




U3MEPUTECIIBHBIX paGO'l'ﬂX Ha
MECTHOCTH.

§ 4. Coomnouwienua memxcoy
CHOPOHAMU U Y2lIaMU
HPAMOY2OSIbHOZ0 MPEYZOTbHUKA

74 | CuHyc, KOCHHYC U TaHI'€HC
OCTPOro yria
PSAMOYTOJBHOTO
TPeyroibHUKa

75 | 3nauenus cHHYyca,
KOCHUHYCA W TaHTCHCa IS
yrjoB 30°, 45°, 60°.

Onpenenenue
TPHTOHOMETPHYECKIX
(PYHKIMI OCTPOTO yria,
TPUTOHOMETPUYCCKHUE
COOTHOUICHHS B
IPAMOYTOJIEHOM
TPEYTroJbHHKE.
OcHoBHOE
TPUTOHOMETPUIECKOE
TOYKIECTBO.
CooTHOIEHUST MEXKITY
CTOPOHAMH B
PAMOYTONBHBIX
TPEYroJIbHAKAX C YIJIaMH B
45° n 45°; 30° u 60°.-

mopmynﬁbdﬁz;Tb OTIpE/IEIIEH S
TPUTOHOMETPHYUECKUX (PYHKIIHH
OCTpOro yria, NpoBEpAThL UX
KOPPEKTHOCTb.

BeiBoauTh
TpPI]"OHOMeTpH‘-leCKHe
COOTHOIIICHHSA B ﬂl’)HMO}(['OJ[bIIOM
TPEYTrOJIbHHUKE.

HMcenenoBars COOTHOMICHUS
MEXK][y CTOPOHAMH B
MPSIMOYTOJILHBIX TPEYTrOJIbHUKAX
¢ yriramu B 45° u 45°; 30° u 60°.
Mcnons3oBath Gopmyiib
IIPUBEICHUS] © OCHOBHOE
TPUTOHOMETPHUECKOE
TOIKAECTBO JUIsl HAXO0XKACHHUs
COOTHOIIEHUH MEN1y
TPUTOHOMETPUUCCKMMHU
(OYHKIUAME PA3IUUHBIX OCTPBIX
YTJI0B.

[IprMEHSTH MOJTYUCHHBIC 3HAHUS
PH PELICHUH FEOMETPUYECKUX
H MTPaKTHYCCKHUX 3aaad.
3HAKOMUTBCS ¢ UCTOPUEH
Pa3BUTHSI FEOMETPUH

Pelenue 3ajau

Templ 1. 69 — 75

O60011eH1e U cucTEMaTH3ATIHS
MOJIYYeHHBIX 3HaHHUH, 0TpaboTKa
HABBIKOB [IPUMEHECHHS
TEOPETUUECKHX CBEJICHHH K
pCLLIEHHI-O 3aaad

‘Konrposnshas paGora Ne 4

Tembl 1, 69 — 75

KoHTpOJIb 1 OlleHKa CBOEH
paboThI;, MOCTaHOBKA Liesel Ha
cIIeyIomuii Hrarn 00yJyeHus

Jgasa 9. OxpykHOCTH

§ 1. Okpysxcnocmo u npamoie

76 | BzaumHoe pacroioxkenue
IPSIMOM U OKPYIKHOCTH

77 | B3aumHOe pacrnoyio’KeHue
JIBYX OKPY)KHOCTEH

78 | O0me kacarelnbHble JBYX
OKpYXKHOCTEH

Bzaumuoe pacronokeHue
MPSIMOM M OKPYKHOCTH.
B3aumMHuoe pacrosioxkeHue
IIBYX OKPYKHOCTEH.
Kacanue okpyxxHocTei.
OO0mme xacatesbHbIE IBYX
OKPY KHOCTEH

Uccnenosars B3auMHOE
PACIOJIOKEHHUE IPIMOH U
OKPY)KHOCTH, JIBYX
OKPYKHOCTEH.

YMEThb CTPOUTH 001ILHE
KacaTresbHble JIBYX
OKpYIKHOCTEH

§ 2. llenmpanvHoie u enucanHble
yenbl

['pagycHas mepa jayru
OKPYKHOCTH,

DopmMyIHpOBaTL OCHOBHBIE

Olpeae/ICHHA, CBA3AHHBIC C




79 | I'pagycHass  Mepa Ayru HOJIYOKPYIKHOCTb. yIJIaMu B Kpyre (BIHCaHHbIH
OKPY)KHOCTH Brincanusie U LieHTpaibHbIE | YTOJ, HIEHTPAIBHBINA yroJl).

80 | Teopema 0 BIHCAaHHOM YIJIBL, YTOJI MEKILY HaxonuTs BnucanHbie yriibl,
yrie Kacare/IbHOU U XOp/Iod. YTIIbI | ONUpPArOIIHECs Ha OJIHY JIYTY,

81 | Yrbi, oOpa3oBaHHbIe MEXTy XOpJaMH U BBIUUCIIATE YTIIBI C TTOMOIIBIO
AQpHanMily Racaleibibive i CEeKYIIHMHU. TEOPEMBI O BITMCAHHBIX YIJIax,
CCKYLIMMHU [leHTpanbHbIC ¥ BIUCAHHBIE | TEOPEMBI O LIEHTPAILHOM YIJIC,

YIJIbl, X CBOWCTBA HaxonuTthb yriasl MexIy
XOpIaMHu, KacaTeJbHbIMU U
CeKYLUMH.
§ 3. Bnucannaa u onucannan 4 OKpy’)KHOCThH BIIMCAHHAas B BBIMUCIISTD YTIIBI ¢ MOMOIIBIO
OKPYJICHOCHU MHOTOYTOJIbHUK. TEOPEMbI 0 BIIHCAHHOM
YembIPexy20NbHUKOS Briucanubie 1 onucaHHbie YETBIPEXYTOJIBLHUKE.
82 | BrimcanHast OKpYHOCTh YETBIPEXYTOJILHUKH, UX HMcenenorars, B TOM YHCIIE €
83 | OnucanHasi OKpY>KHOCTE MpU3HAKY U CBOMCTBA. MOMOIIBIO HU(PPOBBLIX PECYPCOB,
[Tpumenenue oTux cBONCTB BIIMCAHHBIE U OIUCAHHBIC
[PUA pelIeHUH YeTHIPEXYTOJBHUKH, BEIBOJUTH
reoMeTpU4ecKuX 3a/1a4 MX CBOMCTBA M MPHU3HAKH.
Mcnonp30BaTh 3TH CBOHCTBA U
NPU3HAKH [IPH PEILECHUH 3a1ay.
3HAKOMHTBCS ¢ HCTOPHEH
pa3BUTHS FEOMETPHH
Peuenue 3anay 2 Tempi 11. 76 — 83 O06o0111eHe U cucTeMaTu3anms
MOJIYUEHHE 3Hainil, o1paborka
HABBLIKOB [IPUMEIICH NS :
| TECOPETHUCCKUX CBCICHUIH K i
. R pewenmio sajay |
Konrpossnast padbora No S Tempr 1. 76 — 83 Kotrrposin 1 oricHka csoeit
paboTeI; OCTAHOBKA LEJICH 11a
CIIC LYK Yrar 00yveHus
, N [ToTrOopenue - 4 ['I()B'l'opcr{ﬁt n 0bobMmene | Pemath 3aaun Ha [oBTOpeHHe,
\ | OCHOBIBIX TOHSTHIH 1 MILTIOCTPHPYIOLIAC CBA3H MEXCLY |
I | | meTos0B Kypea 8 Kiacca | PasJIMUHLIMI YacTsIMH Kypea |
i : T s - B I -
Ieomempusn. 9 kKrace
‘ Mo | Kout-60 D ”Xap(1};;1;-.1;:;@;1_;:;Ku
Tema IIpeomemuoe cooeparcanue _ i
n/n YACOE 0eAMEAbHOCHU 00YHAIOUIUXCH |
- T luasa 00, Bewropm
§ 1. Honamue eexmopa [ 2 Onpejiesienne BCKTOPOB. (IJopmyhupoua'rh olpe/iciieHue u |

84
85

80

[Tonsrrne BEKTOPA

PaBeHcTBO BCKTOPOB

OTKNA/BIBAHHE BEKTO pd

OT JIAHHOH TOYKH

1

Papencrso BEKTO POB.

KosumuueapHbie BCKTOPLI.

Ddusuueckuil u

| TCOMCTPHUCCKH A CcMBICT

BCKTOPOB

WIUTHOCTPHPOBATE TOHATHE
BECKTOPA, Cro JUIHbI,
KOJNMHHCAPHBLIX W PABHBIX

| BEKTOPOR.

HMcnonb3orath BCKTOPDLI Kak

Hamnpap/JiciHbIC OTPE3KH.



UCCIIEI0BATh TEOMETPHYECKH I
(nepemerenue) U PU3HICCKU
(cuita) CMBICIIBI BEKTOPOB

§ 2. Cnooiceriue u evtvumanue 3 Clo’KeHHE U pa3HOCTh 3HaTh O1pe/Ie/IeHus CyMMBI U
8EKMOPOE BEKTOPOB, IIPABUIIO PasHOCTH BEKTOPOB,
87 | Cymma aByX BeKTOpOB TPeyToIbHUKA U1l CliovkeHus | MCCHICNOBATE rEOMETPUHICCKU H
88 | 3aKOHBI CIIOKEHHUA BCKTOPOB. (pnsntlecrfnn e
_ oneparui,
ARKESRAS: Saxons! croxenud. [lpaBuio | peyary reomerpuueckue saaun
[1pasto MapajiienorpaMma C UCNOJIB30BAHUEM BEKTOPOB
napasiejiorpaMmma
89 | Cymma HECKOJIBKUX
BEKTOPOB
90 | Beruuranue BeKTOpoB
§ 3. Ymnooscenue eexkmopa na 3 YMHOXEHHE  BEKTOpa  Ha

wuciho. llpumenenue eekmopoe Kk
peuienuio 3a0ay

01 [Ipoussenenue BekTopa Ha
HHUCIIO

92 | IlpumeHeHHe BEKTOPOB K
PELICHHIO 3a/1ay4 1%}
JIOKa3aTelIbCTBY TEOpeM

YKCJIO U €TI0 CBOMCTBA.
Perienne 3amayd ¢ MOMOIIBIO
BEKTOPOB. '
[IpumeHnenne BEKTOPOB JUIs
JIOKa3aTebCTBa TEOPEM

3HaTh ONpEJeIeHNe YMHOKECHHS
BEKTOpa Ha YMCIIO, HCCIIeJIOBATh
reOMETPHUCCKUI W (PU3UUCCKuMit
CMBICJIBI 3TOW OlepaluHu.
Pemats reomerpudeckue 3aj1auu
C UCIIOJIb30BAHUEM BEKTOPOB.
3HAKOMUTHCS c
pa3BUTHS FEOMETPHH

HeTopuen

Pemenue 3amay

Temsp1 1. 84 — 92

O0o0IIeHHe U cHUCTEMATH3AIIHS
[MOJIy4YeHHBIX 3HAHMM, oTpaboTKa
HABLIKOB

TEOPETUUECKHX
pELIEHHIO 3a/1a4

MPUMECHEHUS
CBEJICHUH K

I'napa 11. Meroa koopauHat

§ 1. Koopounamer eekmopa 2 JlexapTOBbI KOOPAMHATI OOBsICHTE U Hﬂﬂmmpnpoﬂé}h
93 | Pasnoxenue BekTopa 110 TOYEK Ha IJIOCKOCTH. MOHATHE NPIMOYTOJIBHOH
JIBYM  HEKOJUIMHEapHbIM Pasnioxenue Bekropa 1o CHUCTEMBI KOOPAMHAT, KOOPAUHAT
BEKTOPaM JBYM HEKOJUIMHEAPHBIM TOYKH M KOOPJIMHAT BEKTOpa.
94 | KoopauHatsl BeKTOpa BekTopaM. KoopuHaTet OcBauBATEL OHATHE
BEKTOpa IPSMOYTOJIBHON CHUCTEMBI
KOOpIHUHAT, ICKAPTOBLIX
I(OOp,[[HHaT TOYKH.
PackiiajibIBaTh BEKTOP 110 JIBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.
§ 2. lIpocmeiimue 3aoauu 6 2 Haxoxienne koopauuar Beraucnste cymmy, pasHoCThb U

Koopounamax

95 | Cessb Mex1y
KOOpPAMHAaTaMH BEKTOpa U
KOOpJZIMHATAMU €ro Havaja
¥ KOHIIA

96 | Ilpocreiimue 3a1a4u B
KOOpAHHATAX

BEKTOpA.

Metoz KoopAuHAT NpH
PELIEHUH FEOMETPUUECKHUX
3aau.

Wcnons3oBanne MeToj1a
KOOPJIMHAT B ITPAKTHUYCCKUX
3aj1auax

CKaJIIPHOE TIPOU3BEACHHE
BEKTOPOB B KOOp/IMHATAX.
Hcrnonp3oBate npu perieHum
3aj1a4 POPMYJIbI KOOP/IMHAT
CePEJIMHBI OTPE3Ka, JUTMHEI
BEKTOPA, PACCTOSIHUS MEIKILY
JBYMSI TOUKaAMH.




[Ipumensits KoopuLIHafbi 1pH
pelleHHH reOMEeTPHIECKHX H
[PaKTHYECKHUX 3aja4, JUls
[IOCTPOEHHUSI MATEMATHUECKHX
MOJICJIEH peallbHBIX 3aj1ay
(«MeToJ1 KOOpAMHATY).
[Tonb30BaThes [Ulsl MOCTPOCHHUS
U UcCle/IoBaHui LU(POBLIMU
pecypcamu

§ 3. Ypasnenua okpyscnocmu u 3 Ypasuenue JuHUY, BeiBouTh ypaBHEHHE ﬁpﬂmoﬁ u
" npAmoi ypaBHEHHE MPAMOM. YIIIOBOH | OKpy)KHOCTH. BbiienaTs
97 | YpasHenue JMHUA HA K05 ULMEHT, TAHTEHC yIyla | MOJIHBINA KBAApaT JUls
S i HaKJIOHA MPSMOI. HaxXOMKIEHMsI IeHTpa U pajuyca
98 | YpaBHeHHE OKPYIKHOCTH 5
[Tapaiuienbubie n OKPY)KHOCTH 10 €€ ypaBHEHHIO.
99 | YpaBHeHue npsamMoun
MepreHIMKyJ/IsipHble npsMele. | Pemats 3ajaun Ha HAXOXKAeHHE
YpaBHeHHE OKPYHKHOCTH. TOYEK [1epeceHeHus MPIMBIX U
Haxoxienue koopauHar OKPYKHOCTEH ¢ ITOMOIIBLIO
TOYEK [epPeceUCHUs METO/1a KOOPAMHAT.
OKPYIKHOCTH M IPIMOH Mcnonb3zoBaTh cBOHCTBA
YIII0BOTO Koa(pumeHTa
MPSIMOM TIPU PELICHUHU 3aj1a4,
JUISL OIlpeJieNICHU S
PacIoIOKEHUs! TIPAMOH.
3HAKOMHTLCS C UCTOPHEN
Pa3BUTHS FEOMETPUH
Peenue 3anay L 2 Temsbl m. 93 — 99 O6O6LIEHHE U CHCTEMATH3ALHMS |
MOJIYMEHHBIX 3HAHUH, 0TpaboTKa
HABLIKOB [PUMEHEHUA
TEOPETUUECKUX  CBEJICHUH K
peLIeHUIO 3a/1a4
| Konrponsnas paGora Ne | 1 Tempr 1. 84 — 99 Konrpons w  oueHka ~ cBOGI
paboThl; MMOCTAHOBKA IleJied Ha
CIIeIYIOIIMH dTar 00yUYeHHsI
I'inasa 12. CooTHOmMEHHsI MEXKAY CTOPOHAMH U YIJIAMH TPEYToJbHUKA.
CxajIsipHO€e IPON3BeEIeHHEe BEKTOPOB g
§ 1. Cunye, kocunyc, manzeuc, 3 Omnpenenenue @opmyJIMpoBaTh ONpeEIe/IEH S
Komanzenc yana TPUTOHOMETPUUECKHX TPUTOHOMETPUUYECKUX (DYHKIIMH
100 | Cunyc, KOCHHYC, TAHT€HC, ¢ynxmit yriaos ot 0° 1o TYIBIX ¥ IPAMBIX YIJIOB.
KOTAHTEHC s 180°. Kocunyc v CMHYC BLIBOHTE OCHOBHOE
101 | Ocnosnoe MPSIMOrO U TYIOrO yTiia. TPHTOHOMETPHUECKOE
SPARERIOIEL EICtoR OcHoBHOE TOXKIECTBO U (POPMYJIbI
TOX1eCcTBO. DOpMYyJIbI
HpHBeNeHHA TPUTOHOMETPHUYECKOE MIPUBEICHHS.
102 | dopmysl s TORACCTHO.
BBIYUCIICHUS KOOPJAUHAT DopmyJbl IPABE/ICHHUS.
TOUYKH = - i
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103 | YruoBoit k03 puuueHT Yri0Boit KO PHUIHEHT,

[IpAMOH TAHICHC yIJla HaKJIOHa
NpaMOH
§ 2. Coomnowtenun medxncoy 4 Teopema KOCHHYCOB. BoIBOIUTE TEOPEMY KOCHHYCOB
CHIOPOHAMU U Y2TIaMU O6o06ménHas reopema U TEOPEMY CHHYCOB (C pajidycoM
mpeyzoibHuKa CHHYCOB (C pajidycom gﬂHC&HHOI/] OKPYKHOCTH).
= 5 elaTh TPEYTrOJIbHUKH.
104 | Teopema o noma/u ONHUCAHHON OKPYIKHOCTH). p HL APy
elaTh MpaKTHUECKUE 3a/[aun
TPEYroJjbHHKA Haxoxienue JUIMH CTOPOH U . P :
105 | Te CBOJIAIIMECS K HAXOKIEHHIO
COPEMa CHITYEOD BEJIMUKH YIJIOB
T [ Pa3IUYHBIX JIEMEHTOB
€opEMa KOCHHYCOB TPEYTroJIbLHUKOB. TpeyroJjibHHKa.
B
107 | Peenue TpeyrojibHUKOB dopmyira mromam OOBSICHATH KaK UCITOIb3YIOTCS
108 | M3mepurenbubie paboThl TPEYroibHAKA Uepes JIBE TPUTOHOMETPHUYECKUE POPMYIIbI
CTOPOHBI | YTOI MEKIY B M3MEPUTEJIBLHBIX paboTax Ha
MECTHOCTH.

numu. Popmyna miomaam

N [Ipumensts Gopmyity 1iolan
YeTBIPEXYTOJIBHUKA HEPE3 ero

TPEyroJIbHUKa Yepes JIBE
/ANaroHaJId 1 yrolji MEKIy CTOPOHBI U YIOJI MEXKY HUMH,
HUMH. - (dhopmyiia nioram

[IpakTHYeckoe NpuMeHeHre | YCTBIPEXYTOJIbHUKA Yepes ero
JIMAroHalii M yroJl Mexy HUMH.

JIOKa3aHHBIX TCOPEM

[P
§ 3. Cranaprnoe npouseedenue 2 Yroi MeXy BEKTOPAMH. dopMyaHpOBaTh ONpPEJICICHHE
6eKmopoé CxaJisipHOE MIPOU3BEJIEHHUE yria MexJly BEKTOpaMu 1
( N - ar
109 | Yrox mexay BekTopamu BEKTOPOB, €I'0 CBOWCTBA H CKAJISIPHOTO MTPOU3BE/ICHHUS
110 | CkanspHoe npousBe/ieHne NpUMEHEHHE JUIs] BEKTOPOB.
BCKTOPOB
HAXOMJICHUS JUTMH U YTJIOB. Mcnosb3oBaTh CKajlsgpHoe
111 | CkansipHoe NpoH3BEACHHE
Pemenue 3ajiau ¢ HOMOIIBIO | TPOU3BE/IEHUE BEKTOPOB,
B KOOp/AMHATAX
112 | CBoiicTBa cKaspHOTO BEKTOPOB. BBIBOJIUTH €r0 OCHOBHBIE
MPOM3BE/ICHHs BEKTOPOB [Ipumenenue BEKTOPOB JUIs CBOMCTBA.
pelenus 3aa4 KHHEMATHKH | BeraucisTh ckanspHoe
1 MEXAHUKH [IPOH3BECHHE BEKTOPOB B
KOOp/IMHATAaXx.

[TpumMeHsaTs ckajspHoe
MPOU3BEJICHHE JUUISL HAXOMCICHUSI
JUIMH U YTJIOB.
3HAKOMUTHCA C HCTOPHEH
Pa3BUTHS FEOMETPUH

Pemenne 3aj1au | Temprm. 100 — 112 O6OBIIEHME i CHCTEMATH3ALHS
IIOJIYUEHHBIX 3HaHU, 0TpaboTKa
HABBIKOB TIPUMEHEHUS
TEOPETHUYCCKUX CBEJICHUH K
pelIeHHnIo 3a1a4
.]zOHTpOJlbl-laF[ pabora Ne 2 1 Tempi . 100 — 112 KonTposs 1 olieHKa CBOCH
paboThI; MOCTAHOBKA 1eJIeH Ha

JIeYFOLINI oTarn 00y4eHus

I'naBa 13. JIJIHIIa;l_C]’)y}KI-lOCTH n
IJI0IA/Ib Kpyra

40



§ 1. Ilpagunsroie
MHO20Y20/1bHUKHU

113 | IlpaBunbHbBIA
MHOTOYTOJIbHUK

114 | Oxpy»XHOCTB, ONTUCAHHAS
OKOJIO IPAaBUIILHOTO
MHOT'OYIOJIbHUKA

115 | OkpyKHOCTH, BIIUCAHHAS B
[IpaBUJIbHBIA
MHOT'OYT'OJIBHUK

116 | ®opmynsl Jutst
BBIYUCIICHHWS 11J1011IaH
[PABUJILHOTO
MHOTOYTOJIbHUKA, €r0
CTOPOHBI H paguyca
BIIMCAHHOM OKPYIKHOCTH

117 | llocrpoenue rnpaBuiibHbIX
MHOTI'OYTOJIbHUKOB

[IpaBuibHbIe
MHOTOYTOJIbHHUKH,

BBIYHCJICHUEC UX DJICMCHTOB.

OxpyKHOCTH, OIIMCAHHAS
OKOJIO TTPaBHIILHOTO
MHOTOYTOJIbHUKA 1
BIIMCaHHas B HETO.
[lnomas npaBuIBLHOTO
MHOTOYTOJIbHUKA.
[TocTpoenue npaBUIIbHBIX
MHOTOYTOJIbHUKOB

——

DopMyIUpPOBATEH OIIpeJIe/ICHHE
[IPaBHJILHBIX MHOTOYTOJIbHUKOB,
HAXOJUTh UX 3JIEMEHTBI.
dopMyHpoBaTh TEOpeMbl 00
OKPYIKHOCTSAX, OITUCAHHOM OKOJIO
[IPaBUJILHOTO MHOTOYTOJILHUKA U
BIIMCAHHOM B HETO.
Hernonp3oBats  Gopmyssl  Juis
BBIYHUCJICHHS TIoIa
MPaBHJILHOTO MHOI'OYrOJIbHUKA,
ero CTOPOHBI, pajguyca
BITMCAHHOM OKPYIKHOCTH.
Pemare 3azauu Ha MOCTPOCHHE
MPaBUJILHOIO MHOTOYTOJIbHHKA.
Haxonuth 1uromaau B 3ajadax
peanbHOM KHU3HH

§ 2. lnuna okpyscnocmu u
HAOWA0b Kpy2a

118 | JliimHa OKpYKHOCTH

119 | Paxuannas mepa yria

120 | [Tnomans kpyra

121 | [Inoutaab KpyroBoro
cexTopa

Yucno 7 v aimHa
OKPYKHOCTH.

Jlnuna 1yru oKpy»KHOCTH.
Pannannas mMepa yria.
[Inomane xpyra u ero
2JIEMEHTOB (CexTopa u
CErMEHTA).

Boruuciaenue miolaien
(uryp, BKIIIOUAIOIIUX
IEMEHTBI Kpyra

[ToB30BaTECS MOHSTHEM JUTHHBI
OKPYKHOCTH, BBEAEHHBIM C
MTOMOIIBIO TPAaBUJILHBIX
MHOTOYTOJMBHUKOB, OIPEJIEATh
4UCJIO T, JUIAHY JIyTH H
pajidaHHyIO Mepy yriia.
[IpoBojiuTh nepexoj1 0T
paJiIMaHHON MepbI yriia K
rpajycHo# u Hao0opoT.
Onpeiensth MI0Maab Kpyra.
BeiBouth popmyiisl (B
IpalyCHOM U paJinanHOM Mepe)
JUISE JUTAH JIYT, TUIoNaaen
CEKTOPOB U CEIMEHTOB.
Beruncss e miotam Guryp,
BKJTIOUAIOIIHUX DIIEMEHTHI
OKPYKHOCTH (KpyTa).
HaxouTe miomau B 3ajgadax
pealbHOM JKU3HH.
3HAKOMHUTHCS ¢ UCTOPHEH
pasBUTHSL FEOMETPUH

Pewenne 3ajgau

Temprm. 113 — 121

O6001enre U cucTeMaTH3aus
IIOJIyYEHHBIX 3HaiMi, oTpaboTKa
HAaBBIKOB IlpHMCHeIII/IH
TEOPETHUYECCKUX CBEJICHHH K
PELICHHIO 3a/1a4

Kownrposbnas pabora No 3

Temprno. 113 — 121

KoHTpoJb 1 olleHKa CBOCH
paboThI; TOCTAHOBKA 11e/el Ha
CJIeLyIONMH HTan o0yueHus

I'nasa 14. IIpeo6pasoBanust MJIOCKOCTH.

JIBusKkeHust




§ 1. Ilpeobpasosanusn

HAOCKOCHII
122 | Orobpakenue miocKocTu
Ha cebs
123 | [lonsaTne QBHIKEHUS
TIOCKOCTH
124% | Hanoxenus v ABHIKCHUSL.

OtobpakeHue MIOCKOCTH Ha
cedst.

[TousiTie 0 IBHKCHHM
IJIOCKOCTH.

[Tpocreiiinue mpuMeHeHus
JABWKEHUH B PELICHUH 3aj1a4

OGBACHSTH YTO TAKOE
oTOOpaKEHHE MIOCKOCTH Ha
ce0s U B KAKOM cllyyae OHO
HA3bIBAETCS JIBHIKEHHUEM
IMJIOCKOCTH.

Paszbupars mpumepsl,
WILTIOCTPUPYIOIIHE TOHATHS
JIBHIKCHUS,

OOBACHATH KAaKOBA CBA3L MEMLY
JIBHIKCHUSIMH U HAJIOKCHHAMHU

§ 2. llapannensnotii nepenoc u

3 noeopom
125 | [apaienbHblii nepeHoc
126 | IloBopoT

[Tapannensuelil nepexoc,
MIOBOPOT.

[Ipocreiiime npumeHeHus
napajijIeJIbHOTO IiepeHoca B
peleHuu 3a/1a4

@opmyIHpoBaTh ONPE/ICICHHA
napauielIHOro rnepenoca,
MOBOPOTA.

BLIBOJUTE HX CBOHCTRA,
HaXOJUTh HEIOABHIKHBIC TOUKH,
[TpuMeHsATh napalie/IbHbIM
[EPEHOC TPH PELICHHH
reOMEeTPUUYECCKUX 3az1a4
(pazbuparh MpUMEpEI).
Mcrons3oBaTh AJis [IOCTPOCHUS
1 HceteioBanuit LnpoBbie

pecypesl.

§ 3. Cummempuu puzyp

127 | llonsitHe cUMMETPHH
| uryp
128 | llpakruyeckue
IIPUJIOIKEHU S CHMMETPHH
129 | Ilpumenenune IBMKEHUH K

PEHICHHIO 3a]1a4

Cummerpusi. OcH U LIEHTPBI
CUMMETPHH.

[Ipocreitinue npuMeHeHusI
JIBHKCHHUH U CUMMETPUH B
pelieHny 3a/1a4

Pasz0upars npumepsl,
HUILTIOCTPUPYIOIINE TOHSTHS
HEHTPOB ¥ OCEH CUMMETPHH.
DOopMyYJIHPOBATE OIIPEJICIICHUS
0OCEBOH CHMMETpPHUH. BLIBOJIUTE
eé cBOMCTRA, HAXOJUTH
HETTOABHIKHBIE TOUYKH.
HaxoauTs HeHTpsl U 0CH
CUMMETpHI tipocTeimx Guryp.
[TpuMeHsITb CUMMETPHIO TTPH
pELIEHHH TeOMETPUUYECKUX
3anay (pa3bupars IpUMeEpsI).
Hcnonb3oBarh JUist TOCTPOCHHS
¥ HCCIeIoBaHui 1 poBbie
pecypesbl.

3HAKOMHUTBHCS C UCTOPHUEH
pPa3BUTHS F€OMETPUH

Perenue 3aja4

Tempr . 122 — 129

O06o0b1enne ¥ cUcTeMaTH3alus
MOJIYUCHHBIX 3HAHMH, 0TpaboTKa
HaBBLIKOB

TEOPETUUECKUX
pelieHuIo 3a/1a4

[IPUMEHCHUS
CBEJIEHHH K
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KonrtposbHas pabota Ne 4

Tempi 1. 122 — 129

Konrposr W OlleHKa CBOEH
paboThl; IOCTaHOBKA IENeH Ha

CJIeIyIOMH aTar o0yueHus

["nasa 15. IIpeo6paszosanue nogodus. [ogobue puryp

§ 1. I[Tooobue MHO20y20,16HUKOE 2 ITousitue o npeobpazosanun | Haxouurs npumepsl 10,1001 B
130 | Ilpencrasnenue o 11o100usl. OKpYyIKaroueh
noA00HBIX (urypax COOTBETCTBEHHBIE deMenTh | ACHCTBUTEILHOCTH.
131 | [Topobuere MOA0GHBIX (Hryp BBIBOUTE METPUYECKHE
PHOTOML oL TR Teopema o npoun3sseeHnu e e
132 | Teopems! 0 nepuMeTpax OTpe3KamMH XOpJ, CCKYIIHX H
IUIOMA/AX TTOOOHBIX OTPE3KOB XOPA, TEOpEMa 0 KacaTeJIbHBIX C HCIIOJIb30BAHMEM
MHOTOYTOJIEHHKOB MIPOU3BEJICHUHN OTPE3KOB BITMCAHHBIX YIIIOB, U MOJOOHBIX
CEeKYLIMX, TEOpeMa 0 TPEYroJIbHUKOB.
KBaJipaTe KacaTeabHOoH dopMyMpOBaTh TCOPEMBI O
IIPOU3BEICHUU OTPE3KOB
MepeceKarolmxes Xopji, o
MPOU3BEICHUH OTPE3KOB
CEeKYIIHX, 0 KBajpaTe
o | 24 KacarejbHOM. £
§ 2. Ilpeobpazosanue nodobun 2 [Tousttrie o npeoOpazoBanuu | OcBauBaTh HOHATHE
= =
133 | 'omoterns 1o 06us. npeobpazoBatus 11000us.
134 | CpoiicTBa rOMOTETHH [omorerus. MceneioBarh OTHOLIEHHE
135 | Ilogo6ue npon3BOIBLHBIX [To1061e MPOU3BOJIBHBIX JIMHEHHBIX HJIEMEHTOB (UTYP
1 duryp buryp [pu peobpazoBaHuy 11o,1001sl
§ 3. Ilpumenenue nodoous 2 [Tpumenenue moodus mpu Pemrath reoMeTpHUECKHE 3a/1a4H
(pucyp k ookazamenvcmesy JI0Ka3aTesIbCTBE TEOPEM U B W 3a/1a4K U3 pealibHON JKU3HHU €
P
___Mmeopem u pewsenuio 3a0a4 PEIIeHHH TeOMETPHYECKUX MCIIOJIBL30BAHMEM MOJI00HBIX
136 | [Tpumenenue nmogodus K =
3aja4 IpeyroJbHUKOB,
JI0Ka3aTeIbCTBY TEOPEM =
3HAKOMHTBCS ¢ HCTOPHEH
137 | [Ipumenenue moaodus K
pEIICHHIO 32184 Pa3BUTHS FEOMETPUH _
Peinenue 3anay 1 Temsr 1, 130 — 137 O6o061enne 1 cucTeMaTH3alus
TMOJIyUEHHBIX 3HAHUH, 0TpaboTKa
HABBLIKOB TIPUMEHEHHS
TEOPETHUYCCKUX CBEJICHUH K
pELICHHIO 3a/1a4
Koutponsuas padora Ne 5 1 Temsr m. 130 — 137 KoHTpoJb 1 olieHKa CBOCH
paboThl; IOCTAHOBKA 11€JIed Ha
CIIEAYIOMHU Tan 00yueHus!
[Tpunoxenust 2 1. O6 akcuomax O3HaKOMJICHHE YUaluxes ¢

TIAHUMETPUN
2. HekoTopble cBeieHUs O
Pa3BUTHH 'E€OMETPUH

3. YronkoBslil OTpakarelib

AKCHOMATHHYECKUM METOIOM, B
YacTHOCTH € CUCTEMON aKCHOM,
KOTOPbIE MMONOKEHBI B OCHOBY
H3YUCHHOT'O Kypca FeOMETPHH.
3HAKOMCTBO C HCTOPUEH
pa3sBUTHS FEOMETPHH.
3HAKOMCTBO C [IPUMEPOM
HPUMEHEHUS [€OMETPHUECKHX
3HAHWW B KOHCTPYKIIMH
PUOOPOB U MEXAHU3MOB.
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IToBTOpenue 7 [loBTOpEHUE OCHOBHBIX OnepupoBatrh MOHATUAMH:
MOHSITHHA U METOJIOB KYPCOB (urypa, Touka, npsmasi, yro,
7—9 kiaccos, 06061IeHNE 1 MHOFOgFOHBH”I(vU

" aBHOOE/IpeHHBIN 1
cucTeMaTu3alus 3HaHUH. p o u
¥ PaBHOCTOPOHHUIH
[Tpocredimue o o
TPEYTOJNIbLHUKH, TPSMOYTOJILH I
reoMerpuUeckie GUryphbl 1 TPeyToJIbHIK, MEJIHAHa,
ux cpoiicrsa. M3mepenue fucceKkTpHca U BbIcOTA
reOMETPUUYECCKUX BEJIHYMH. TPEYroJbHUKA,
TpeyrobHIKH. napasiesiorpaMmm, pomo,
TapasiiesbHbie 1 MPSIMOYTOJILHUK, KBajIpar,
: Tparnenus; OKpyKHOCTb,
[IEPIICHINKYIISIPHBIC TIPSIMBIE. _
o KacatelibHas; paBeHCTBO U
KPY)KHOCTb W KpYT. nozoGue duryp,
["'eomerpuueckue TPeyrOJIbHAKOB;
MOCTPOCHHUS. YTJIbI B napaaeabHOCTb U
OKpPYIKHOCTH. Broucauubie # MEPIECHANKYJIAPHOCTE TTPAMBIX,
OIMCAHHBIE OKPYIKHOCTH FERI ORI AN R,
U1 OTHOCHUT
MHOTOYTOBHAKOB. CHMMETPHS OTHOCHTENIBHO
TOYKH U [PSIMOH; JUTHHA,
[Ipsimasi B OKPYIKHOCTD. d
_ paccTosHuE, BEJIUUMHA yTia,
YeTrIpEXyroJIbHUKH. TTOTIA/b, TIEDHMETD.
Brimcanusle U OIIMCAHHbBIC Ucnonpizosarh (l)opmyj[],[:
YEeTBhIPEXYTOJIbHUKH. MepUMETPa ¥ TII0IIAH
Teopema HHq)aropa ¥ Hayaja | MHOTOYTOJIBHHUKOB, JIHHbBI
TPUrOHOMETPHY. OKPYKHOCTH 1 IJIOHIAJIA KpyTa,
00BEéMa MPAMOYTOJILHOTO
Penrenue o01mux
napasiesenuie/ia.
TPOSTOIRHEIECE, OrnepupoBaTh MOHATHAMMU:
[IpaBnbHbIe [PSIMOYTOJIbHAS CUCTEMa
MHOT'OYTOJIbHUKH. KOOPJIMHAT, BEKTOP;
[IpeobpazoBanust IOCKOCTH. | HCMOJIB30BATh OTH MOHATHS JUIs
JIBHIKEHHUS. Npe/CTaBIeHUs JaHHbIX U
e Gy =
[MonoGue. CHMMeTpHUSL. peleHus 3ajgay, B TOM YHCJIe U3
JIPYTHX yu4eOHbBIX [1PEAMETOB.
[rormans. Beraucnenue
\, Pemnars 3ajia4u Ha MOBTOPEHHE
ILTQIIANOKH, OCHOBHBIX [NOHSITHH,
[Tnomamm nopo6ueIx GUIYp. | wrocTpamuio cesiseil MexLy
JlekapToBbI KOOPJIMHATBI HA | pa3IMYHBIMHU YaCTAMH Kypca.
ITJIOCKOCTH. Bblﬁﬂp‘d'l‘b METOJ JJ1s PELICHHS
BekTophl Ha MJIOCKOCTH 3ajaqu.
Pernars 3a1auun U3
[IOBCEJIHEBHOM JKU3HH.
3HAKOMHUTLCS C UCTOPHEH
pPasBUTUS I€OMETPUH
Hroro 68

44




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJbHOI'O
MMPOIECCA
O6si3aTe/ibHbIe yueOHbIe MaTepHaJIbl LISl YYEHHUKA
° Maremaruka. ['eomerpusi: 7-9-e kitacchl: 0a30Bbl ypOBeHb: y4eOHUK /
JI. C. Aranacsu, B. ®@. Byry3os, C. b. Kagomues [u ap.|. — 14-e usg, nepepad. —
Mockga: [1pocseienue, 2023. — 416 c.: ui.

MeToanyeckue MaTepHabl IS yUHTe/ sl
° ®apkos A. B. Konrpomnbhbie paGorbl 1o reomerpuu: 7-9 Kiacchl: K
yuebuuky JI. C. Aranacsu u gap. «['eomerpus. 7-9 kmacce». ®I'OC (x HOBOMY
yyeOHuky) / A. B. ®apkos. — M.: U3narenscTBo «Dx3ameny, 2022, — 95 c.
o 3uB B. I'. ['eomeTpusi: 7-i Kjacc: AMJAKTHYECKHE MaTepuallbl: yueOHoe
nocobue / b.I'. 3us, B. M. Meiinep. — 30-e usn., crep. — Mocksa: [Ipocsenienue, 2023.
—~128 ¢.

o 3uB b. I'. I'eomerpus: 8-i kiacc: JMAKTHYECKHe MaTepralbl: yuebHoe
nocobue /5. I'. 3us, B. M. Meiinep. — 25-e u3j., crep. — Mocksa: I Ipocseuienne, 2023.
— 160 c.

° 3uB B. I'. ['eomerpus: 9-if kiacc: AMAaKTHUSCKHe MaTepualbl: ydeOHoe
nocobue / b. I'. 3us, B. M. — 26-e usu., crep. — Mocksa: [lpocsemenne, 2023, —
128¢.

® Nuenckas M. A. Matematuka. ['eomerpusi: 7-i kitacc: 6a30Bbli ypOBEHb:
CaMOCTOSITeNIbHBIE U KOHTPOJIbHBIE paboThl: yuebHOoe nocodbue / M. A. MueHckas. —
7-e usg., nepepab. — Mocksa: [Ipocsemenue, 2023, — 64 c.: ui.

Lugposbie o0pazoBaTe/bHbIe pecypebl U pecypebl cetd MnaTepHer
e uchi.ru
e resh.edu.ru
e Online Test Pad
e infourok.ru
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