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PABOYASA ITPOI'PAMMA

o T1cCOoOMCTpPHUU

VYpoBenb 00pazoBaHus (ki1acc)ocHoBHOE obmee (7-9 kmaccer)

KonuyectBo wacoB 204 ygaca (68 + 68 + 68)

VYuutenr BonocaroBa Haranes AnapeeBHa
[Iporpamma pa3paboraHa Ha OCHOBE:

- [IpumepHOii 0OCHOBHO# 00pa30BaTeIbHON IPOrpaMMa OCHOBHOTO OOIIETO
obpazoBanus (B pemakium mpotokona Ne 1/20 ot 04.02.2020 dbenepaabHOTO
y4e0HO-METOANYECKOTO 00BEANHEHUS IO 00IIeMy 00pa30BaHHUIO)

- ABtopckoit nporpammbl: JI.C. AtanacsH, B.®. byry3os, C.b. Kamomries u ap. /
I'eometpusi. COOpHUK TPHUMEPHBIX pabouyux mporpamm. 7-9 kmaccel : y4eO.
nmocobue st obmeodpazoBar. opranmsanuii / (coct. T.A. Bypmuctposa). - 6-¢
3. - M. : IIpocsemenue, 2020. - 94 c.



1. TosicHuTeJbHAs 3aMMCKa
Pabouast mporpamma no reomerpuu ajist 7-9 kiiaccoB pa3paboTaHa B COOTBETCTBHU M Ha
OCHOBE:

- [IpumepHO#t 0cHOBHO# 00pa30BaTeNLHON MPOTrpaMMa 0CHOBHOTO 00IIIero o0pazoBanus (B
penakmuu mpotokosia Ne 1/20 ot 04.02.2020 denepanbHOro yueOHO-METONIECKOTO
00beaMHEHUS 110 001IeMY 00pa30BaHHIO)

- ABtopckoit nporpammel: JI.C. Artanacsan, B.®. byry3os, C.b. Kangomues u ap. / I'eomerpusi.
COopHUK IpUMEpPHBIX pabouyux mporpamm. 7-9 xmaccel : yueb. mocodue i oOuieoOpas3osar.
opraam3anuii / (coct. T.A. Bypmuctposa). - 6-¢ u3n. - M. : IIpoceemenne, 2020. - 94 c.

Ornucanue Mecta yueOHOTO MpeaMeTa B y4eOHOM IIJIaHE:
Bcero wacos: 204

Kiaccernl 7 8 9
KonnuecTBo 4acoB B HEEIIO 2 2 2
Hroro gacos 68 68 68

2. Conep:kaHue y4eOHOI0 nmpeaMeTa

7 kjaacc (68 yacoB)

1. HayanbHble reoMmerpuyeckue cseaenns (10 4.)

I'eomerpuueckas ¢urypa. @opmupoBaHue NPEACTaBICHUI O METAIPEIMETHOM MOHATUU
«purypa». Ilpocreiimne reomerpuyeckue (GUIypbl: TOYKA, JMHUA, OTPE30OK, MHpsiMas, JIyd,
JIOMaHasl, INI0CKOCTh, yroi. [lonarue paBeHcTBa reoMmerpudeckux guryp. CpaBHEHHE OTPE3KOB U
ymoB. W3MepeHue OTpe3koB, UIMHA OTpe3ka. l3mepeHue ymioB, rpajycHas Mepa yIua.
CMmexHble U BepTHKaJIbHBIE YIIIBI U UX CBOMCTBA. [leprieHnuKynsapHble npsMbIe.

OcHOBHas 11eJIb - CUCTEMAaTU3UPOBaTh 3HAHUS YYalMXCs O MPOCTEHIINX F€OMETPHUECKUX
¢urypax u ux CBOMCTBax; BBECTH IIOHATUE PABEHCTBA (HUTYP.

2. Tpeyronbuukm (17 4.)

Tpeyronbuuk. Ilpu3sHaku paBeHCTBAa TpPEYroJIbHUKOB. IlepneHaukynsip K MpsIMOH.
Menuanbl, OUCCEKTPUCHI M BBICOTHI TPEYTrOJbHHKA. PaBHOOEApPEHHBI TpPEYroJIbHUK U €ro
CBOMCTBA. 3a/1a4uu Ha MIOCTPOECHUE C IIOMOIIBIO LUPKYISA U JIMHEHKH.

OcHOBHas 1€k - BBECTH HOHATHE TEOPEMBI; BEIpaO0OTaTh YMEHHE JI0Ka3bIBaTh PABEHCTBO
TPEYTOJIBHUKOB € TIOMOIIBIO U3YYEHHBIX IIPU3HAKOB; BBECTU HOBBIN Kjlacc 3aJad Ha MOCTPOEHUE
C TIOMOILBIO LIUPKYJIS U JIMHEUKH.

3. ITapannenbHbie npsiMble (13 4.)

[Ipu3Haky mnapaaelbHOCTH NPAMBIX. AKCHOMa MapaJIeNbHbIX MpsAMbIX. CBoMCTBa
MapaJUIEIbHBIX IPSIMBIX.

OcHoBHast 1enb - BBECTH OJHO M3 BAXHEHIIMX IOHATHH IOHATHE MapajlIeIbHBIX
IpPSIMBIX; JaTh MEPBOE MpeACTaBIeHHEe 00 aKCMOMax U aKCMOMAaTUYeCKOM METOJIe B T€OMETPUH;
BBECTH AKCHOMY NapaJuI€IbHBIX NPSMBIX.

4. CooTHOLICHHS MEKAY CTOPOHAMH M YIUIAMH TPeyroJbHuka (18 1)

CyMmMa ymioB TpeyroiapHuka. COOTHOIIEHNE MEXAY CTOPOHAMM M yITIaMH TPEYTOJIbHUKA.
HepaBenctBo TpeyronpHuka. lIpsMoyrosnbHble TpeyrolnbHMKH, HMX CBOMCTBA M NIPU3HAKU
paBeHcTBa. PaccTosiHue OT TOYKM 10 IpsMOM. PaccTosiHue Mexay mapajuielNbHbIMUA NPSIMBIMU.



[TocTtpoenue TpeyrosibHUKA MO TPEM JIEMEHTaM.

OcHOBHas 11€JIb - PACCMOTPETH HOBBIE MHTEPECHBIE U BaXKHBIE CBOMCTBA TPEYrOJbHUKOB.

5. IloBTopenue. Pemenue 3anay (10 u.)

Cucremaru3upoBaTb 3HaHUS U YMEHMs YydalllUXCcsl IO JaHHOMY Kypcy. HauanbHble
reomerpuueckue cBeneHus. TpeyronbHukH. I[lapannenbHbie npsiMble. COOTHOIIEHUS MEXIY
CTOPOHAMU U yITIaMU TPEYTrOJIbHUKA.

8 kiacc (68 uacon)

1. Yerbipexyroabuuku (14 4).

[loHsATHS MHOTOYroJIbHHKA, BBIIYKJIOIO MHOroyrojpHuka. Ilapamienorpamm u ero
Npu3HaKku u cBoicTBa. Tpamenus. IIpsmoyronbHuk, pom0, kBagpar u ux coictBa. OceBasd u
LEHTpaJIbHAsl CAMMETPHUHU.

2. Inomaaw (14 4).

[lonsiTe moman MHOroyrosbHMKa. [lnomaau npsMoyroipHUKa, HapajuieIorpaMma,
TpeyroyibHUKa, Tpaneuuu. Teopema [Iudaropa.

3. Tlomoousbie Tpeyronbuuku (19 4).

[Tono6ubIie TpeyronpHuku. IlpusHaku nonodus TpeyroapHUKoB. [IprMenenne nogoous k
JI0Ka3aTeIbCTBAM TEeOpeM M pemieHuto 3anad. COOTHOIIEHUS MEX]y CTOPOHAMU U yIlIaMu
MPSIMOYTOJILHOTO TPEYroJIbHUKA.

4. OxpyxHoctb (17 4).

B3anMmHOe pacnonoxkeHne npsmMol M OKpykHOCTH. KacarempHas K OKpPYXHOCTH M
eecBoiicTBa M mpusHak. LleHTpanbHble W BIUcaHHBIE yIIbl. [YeThlpe 3aMedareibHbIE TOUYKHU
TpeyroyibHUKA. | Brincannas u onucanHasi OKpyKHOCTH.

5. IloBTopenue. Pemienue 3agau. (4 u).

CucremarusupoBaTb  3HaHMs W YMEHHS  YYallUXcs IO JAHHOMY  KypcCy.
UYetsipexyronpauku. [Tnomans. [logoOusie TpeyronbHUKU. OKPYKHOCTb.

9 kacc(68 yacos)

BekTopsi (8 u.)

Ilonsitue Bekropa. JlnmHa (Moxynb) BekTopa. PaBeHcTBO BekTOpoB. KosuimHeapHble
BeKTOpbl. ClI0O)KEHHE U BBIUMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. [IpuMmenenue
BEKTOPOB K peleHuto 3a1a4. CpeHss JIMHUS Tpanenum.

Meton koopaunar (10 4.)

PaznoxeHue BekTOopa MO JBYM HEKOJUIMHEApHBIM BeKTopaMm. KoopamHaTbl BEKTOpA.
[Ipocteiimue 3agaun B koopauHarax. Koopaunatsl cepenunsl oTpeska. dopmyna paccTosHus
MEX]ly IBYyMsI TOUKaMH IIJIOCKOCTU. YPaBHEHUE MPAMOM. YpaBHEHHE OKPY)KHOCTH C LIEHTPOM B
Hayaje KOOpAMHAT W B JIIOOOM 3amaHHON Touke. IIpuMeHeHue BEKTOpOB U KOOPIMHAT IpU
peleHnH 3a1ay.

CooTHOIIEHUSI MeXAy CTOPOHAMH M YINIaMM TpeyrojbHuka. CkajsipHoe
npousBeaeHue BekTopos (11 4.)

CuHyc, KOCUHYC, TaHreHC, KoTaHreHc yriaoB oT 0 mo 180. ®dopmynsl npuBeneHus.
@opmynbl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TaHI'€HC, KOTaHM€HC OJHOIO M TOrO XK€ yIJa.
IIpuBenenune k octpomy yriy. Ilnomane TpeyronbHHUKa yepes BE CTOPOHBI U YIOJl MEXKLy HUMH.
Teopembl CHHYCOB M KOCHMHYCOB. PeleHne TpeyrojJbHHUKOB. YTOJl MEXAY BEKTOpamH.
CkansipHO€ MPOU3BENECHUE BEKTOPOB U €70 IPUMEHEHUE B FTEOMETPUUECKHX 3a7auax.

JITMHA OKPYKHOCTH M IJIOIAAbL Kpyra (12 4.)

IIpaBunbHbIE MHOTOYroJbHUKH. OKpY)KHOCTb, OIMCaHHas OKOJIO IPaBUJIBHOTO
MHOTOYI'OJIbHUKA W BIHMCaHHas B Hero. dopmyna roniaayd TpeyrosbHUKa 4epe3 MEpUMETpP U
paanyc BrucaHHou okpyxHocTH. @opmyna ['epona. Ilnomans yerbipexyronpHuka. [loctpoenue
IIPaBWJIBHBIX MHOTIOYTOJIbBHUKOB. BrucaHHble M ONHMCaHHbIE MHOTOYTOJIBHMKHM. JlimHa
OKPY>KHOCTH, uncino /7 ; nmuHa gyru. Cexrop u cermeHT. [1nomanp kpyra u miomaas CeKTopa.

JBu:kenue (8 u.)



OtoOpaxkenne muiockoctd Ha ceOs. Ilonstue nBwkenus. OceBas M LEHTpaJbHAS
cumMeTtpun. [lapaiensHblii nepeHoc ¥ MoBopoT. HanokeHus u IBUKEHHUSL.

HauvanbHble cBeeHust U3 crepeomerpuu (8 4.)

Harnsaneie mpencTaBieHUsT O TPOCTPAHCTBEHHBIX (urypax: KyO, mapajuiesnenumnern,
npusMa, mupammaa, map, cdepa, KoHyc, nmwiuHap. M3o0paxeHne mpocTpaHCTBEHHBIX (UTYP.
[Ipumeper cedenuii. MHororpanHuku. lIpaBuwibHble MHOrorpaHHuku. I[Ipumepsl pasBepTOk
MHOTOTPaHHUKOB, HWIMHApA M KoHyca. OObeM tenma. @opMynbl 00bemMa MPSIMOYTOJIBHOTO
napajuienenunesaa, Kkyoa, mapa, HUJINHAPA, KOHYCA.

006 akcnomax njanuMeTpuu (2 4.)

becena 00 akcmomax manumerpun. [loHaTtne 00 akcMoMaTUke M aKCHOMATHYECKOM
noctpoeHnu reometpud. [IaTe1il noctynar EBkinuaa u ero uCTopus.

IMoBTOpenue. Pemenue 3agay (9 4.)

CucremaTu3npoBaTh 3HaHWS M YMEHHS YdYalluxcs IO JaHHOMY Kypcy. BekTopsl.
CooTHoIIEHHE MEXIy CTOpPOHAMH U yrjiamMu TpeyrojbHuka. CkalgpHOE NPOU3BEICHHE
BEKTOPOB. /[IIMHA OKPYKHOCTH U IJIOIAAb Kpyra. J(Buxenue

3. TemaTrnuyeckoe IJIAHNPOBAHME C YKA3aAHUEM KOJIHYECTBA YACOB, OTBOUMBIX HA
OCBOCHHE KAXKI0M TeMbI

TemaTuueckoe pacnpeaecjicHue Koan4ecrsa 4acoB B 7 KJaacce:

Pazgensr, TeMbl KommuecTBo 4acos
aBTOPCKas MporpaMma pabouast mporpamma
I'maBa 1. HauansHbIE 10 10
TCOMETPUUYECKHIE CBEICHMS
I'maBa 2. TpeyroabHUKH 17 17
I'maga 3. [TapamnensHbie 13 13
TIpsIMBIC.
I'maBa 4. CooTHOLIEHUS 18 18
MEXIy CTOPOHAMH U YIJIIaMH
TpEyroJbHUKA
[ToBTrOopenue. Pemenue 10 10
3a7a4
Hroro: 68u. 68 u.
TemaTu4yeckoe pacnpenejieHie KoJHUecTBa YacoB B 8 kiacce:
Pasnensl, TEMBI KoanuecTBo yacoB
aBTOPCKas MporpaMma paboyast mporpamma
I'maBa 5. 14 14
UeThIpexyrolbHUKN
I'maBa 6. ITinomans 14 14
I'maBa 7. IlogoOHBIE 19 19
TPEYTrOJbHUKH
I'maBa 8. OKpyXHOCTb 17 17
[loBTOpenue. Pemenne 4 4
3a7a4
Hroro: 68 4. 68 u.




TeMmaTuueckoe pacnpeaejicHue Koaayecrea 4acoB B 9 kaacce:

Ne 1 o teme:
«HauanbHbIe
reOMETPUYECKHUE
CBEJICHU S

Pazngensl, TeMbI KomnuecTBo yacoB
aBTOPCKasi MporpaMma pabouas mporpamma
I'maBa 9. Bektopsr 8 8
I'maBa 10. Metop koopauHaT 10 10
I'maBa 11. CooTHOmIEHMS 11 11
MEX/Iy CTOPOHAMH U YIIIAMH
TpeyrojibHuKa. CKaasipHOe
MIPOM3BEJIEHNE BEKTOPOB
I'maBa 12. Jlnuna 12 12
OKPYKHOCTH U TUIOIIA/Ib
Kpyra
I'maBa 13. JIproxenus 8 8
I'maBa 14. HauanbHbIe 8 8
CBEJICHUS U3 CTEPEOMETPUH
06 akcromax IIaHUMETPHUH 2 2
[ToBropenwue. Pemenwue 9 9
3a/1a9
HUroro: 68 4. 68 4.
TemaTn4yeckoe MJIAaHUPOBAHME:
7 kaace
Pasnen Kou- Tembl Koua- XapakTepucTHKA OCHOBHBIX BH/10B
BO BO AesATeTbHOCTH YYCeHUKA (HA YPOBHE
9yacoB JacoB Y4eOHBIX J1eiicCTBH)
10 | IIpsamas u OTpe3oK. 1 OOBSICHATB, YTO TAKOE OTPE30K, JIyY,
HavyajabHble JIy4y u yron 1 yroJ, Kakue GUrypbl Ha3bIBAIOTCS
reoMeTpu4ecKu CpaBHEHHE OPE3KOB U 1 | paBHBIMH, KaK CPABHHBAIOTCS U
€ CBeJleHUs YIJIOB U3MEPSIOTCS OTPE3KH U YIIIBI, YTO TAKOE
I/IgMepeHHe OTPE3KOB. 3 IrpaaycC u rpaaycHas Mepa yria, KaKofI
I/IgMepeHHe YFJ'IOB yTOJ'I Ha3bIBACTCA IIPAMBIM, TyrILIM,
HepHCH,Z[I/IKy.HprHLIe 2 OCTpPbBIM, paSBépHYTLIM, YTO TAKOEC
TIpsIMbIE cepearHa oTpe3ka U OucceKkTpuca yria,
Perrenue 3am1a4 1 KaKHe yIJIbl Ha3bIBAIOTCS CMEXXHBIMU U
KoHTposbHas pabora 1 KaK1e BEPTHUKAIbHBIMU;

dbopmynupoBarh U 000CHOBBIBATH
YTBEPKACHUS O CBOMCTBAX CMEXHBIX U
BEPTUKAILHBIX YIJIOB; OOBSICHSTD,
Kakue MpsMble HA3bIBAIOTCS
NEePIEeHIUKYIIPHBIME; POPMYTUPOBATH
1 000CHOBBIBATh YTBEPKACHUE O
CBOICTBE JIByX MPSAMBIX,
MEPICHIUKYISIPHBIX K TPEThEI;
M300paxkaTh U Pacro3HaBaTh YKa3aHHBIC
npocreimre GUrypsl Ha 4YepTexKax;
peliath 3a7a4u, CBSI3aHHbIE C dTUMHU
npoctedmmmu Gurypammu




I'naBa 2. 17 | IlepBblii mpU3HAK OObBsICHATD, Kakast (pUrypa Ha3pIBaCTCs
TpeyroabHuku paBeHCTBa TPEYTOJIbBHUKOM, YTO TaKOE€ BEPIIUHBI,
TPEYTOJIbHUKOB CTOPOHBI, YIJIbI U IIEPUMETP
Menuansl, TPEYroJbHUKA, KAKOW TPEYTOJIbHUK
OHMCCEKTPUCH] U Ha3bIBACTCS PAaBHOOCIPEHHBIM M KaKOH
BBICOTBI TPEYTOJIbHUKA PaBHOCTOPOHHUM, KaKu€ TPEyroJbHUKU
Bropoii u Tpernii Ha3bIBAIOTCS PaBHBIMU; U300paxarh 1
IPU3HAKU PABEHCTBA pacro3HaBaTh Ha YepTexkax
TPEYTrOJIbHUKOB TPEYTOJIbHUKH U UX JIEMEHTHI;
3anaun Ha (bopMynupoBaTh U JOKa3bIBaTh TEOPEMBbI
IIOCTPOEHUE 0 MpU3HAKaxX paBEHCTBA
Perenue 3amau TPECYTrOJIbHUKOB, O6"I>5[CH${TB, 9TO
KorTpounbHas pabora Ha3bIBACTCS MEPIEHAUKYISIPOM,
Ne 2 1o Teme: MPOBEJAEHHBIM U3 JAHHON TOUKH K
«TpeyronpHuKN» J@HHOM MPSIMOiA; OpMYTHPOBATE H
JI0Ka3bIBaTh TEOPEMY O
NEPIEHIUKYISIpE K MPSMOil; 0OBACHSATS,
KaKHe OTPE3KU Ha3bIBAIOTCS METUAHOM,
OMCCEKTPUCOH M BBICOTOM
TPEYroJibHUKa; (OPMYITHPOBATh U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
paBHOOEIPEHHOTO TPEYTOJIbHUKA;
peliath 3a7a4u, CBSI3aHHbIE C
IPU3HAKaMU PaBEHCTBA TPEYTOJIbHUKOB
Y CBOMCTBaMH PaBHOOEIPEHHOTO
TPEYroibHUKA; GOPMYIHPOBATH
OIIpeieNIeHUE OKPYKHOCTH; OOBSCHSATH,
YTO TAKOE LEHTP, PaANYC, XOpa U
JMAMETpP OKPYKHOCTH; PEIaTh
pocTeiime 3a1a4yl Ha IOCTPOEHHE
(mocTpoeHue yriia, paBHOTO JaHHOMY,
HOCTPOEHUE OUCCEKTPUCHI YIIa,
HOCTPOEHUE NMEPIEHAUKYIAPHBIX
HPSMBIX, IOCTPOCHHUE CEPEIUHBI
OTpe3Ka) 1 OoJjiee CIIOKHBIC 33]1auH,
UCIIOJIB3YIOIUE YKa3aHHbIE
pOCTeHIINe; COMOCTABIATh
HOJy4E€HHBIN Pe3ybTaT ¢ yCIOBUEM
3aJ]a4y; aHAJIM3UPOBATh BO3MOXKHBIE
cilyyau
I'naBa 3. 13 | Ilpusnaku dopMynupoBaTh ONpeaeIeHUe
IMapannenbHbl NapajuIeIbHOCTH JIBYX napasieNbHBIX MPSMBIX; OOBSCHSTD C
e npsiMble. IPSIMBIX MIOMOIIBIO PUCYHKA, KAKHE YIIbI,
Axcuoma 00pa30BaHHbIE NPH NIEPECEUECHUH JIBYX
napansenbHbIX IPSIMBIX CEKYIIEH, Ha3bIBAIOTCS
IpSMBIX HAKpECT JIeXKAIUMH, KaKnue

Pemenue 3amau

KonrponsHas pabora
Ne 3 o Teme:
«[TapannenbHbie
MIPSIMBIE»

OJIHOCTOPOHHUMHU U KaKue
COOTBETCTBEHHBIMH; (HOPMYIIUPOBATH U
JIOKa3bIBaTh TEOPEMBI, BBIPAXKAIOIINE
NPU3HAKY NapaIeIbHOCTH JABYX
IPSAMBIX; OOBACHATH, YTO TAKOE
AKCUOMBI T€OMETPHUH U KaKHE aKCHOMBI




yXKe UCIOJIb30BAIIUCH PaHEe;
bopMyTUpOBaTh AKCUOMY
MapauIeTbHBIX TPSIMBIX U BEIBOJHUTH
ciencTBue u3 He€; GopMyIHpOBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOHCTBAX
NapauIeIbHBIX TMPSIMBIX, 0OpaTHBIE
TEopeMaM O MPHU3HAKAX
HapajIeIbHOCTH, CBSI3aHHBIX C HAKPECT
JISKANUMU, COOTBETCTBEHHBIMH U
OJIHOCTOPOHHUMHU YTJIAMH, B CBSI3H C
9THM OOBSCHATH, YTO TAKOE YCIIOBHE U
3aKIIIOYEHNE TEOPEMBI, KaKas TeopeMa
Ha3bIBAETCS] OOPATHOM MO0 OTHOIIIEHHIO K
JTAHHOM TeopeMe; OOBACHSITh, B UéM
3aKITIOYAETCsI METO/T I0KA3aTeIbCTBA OT
MIPOTUBHOTO: (POPMYITHPOBATH U
JIOKa3bIBaTh TEOPEMBI 00 yIiax ¢
COOTBETCTBEHHO MapaJljIeIbHBIMU H
MEPICHIUKYISIPHBIMH CTOPOHAMM;
MIPUBOIUTH TPUMEPHI HCITOJIb30BaHUS
9TOTO METOJa; PelIaTh 3a1a49i Ha
BBIUMCIICHUE, JOKA3aTEIBCTBO U
MOCTPOCHUE, CBS3aHHBIE C
napajuIeIbHBIMU MPSMBIMH

I'naBa 4.
CooTHoOIIEHUA
MEXTY
CTOPOHAMHU U
yIJIaMu
TPeyrojbHUKA

CymMma yrioB
TPEYroJIbHHUKA

CoOTHOLIIEHHUE MEXKTY
CTOPOHAMU U yIJIaMu
TpEeyroJbHUKA

KonTponwsnas pabora
Ne 4 o Teme
«CooTHo1ICHNE
MEXy CTOPOHAMH U
yIIIaMHu
TPEYrOJIbHUKA

[IpsimoyrosnbpHbIe
TPEYTOJbHUKH

IToctpoenue
TPEYroJbHUKA 110
TpEM 3IIEMEHTaM

Pemenue 3amau

KonrtponbsHas pabora
Ne 5 mo Teme
«CooTHOIIIEHNUS
MEXI1y CTOPOHAMU H
yIJIaMu
TPEYroJIbHUKA

DopMyITUpPOBATH U I0KA3BIBATh TEOPEMY
0 CyMME€ YIJIOB TPEYTOJIbHUKA U €€
CJIEZICTBHE O BHEUIHEM YTJIE
TPEYTOJIbHUKA, TPOBOJIUTH
KJIaCCU(PUKAINIO TPEYTOIbHUKOB T10
yriam; GopMyIHpOBaTh U JOKa3bIBaTh
TEOPEMY O COOTHOIICHUSIX MEX]TY
CTOPOHAMHU U YINIaMH TPEYTrOJIbHUKA
(npsimoe 1 00paTHOE YTBEPKIACHHUE)
CIIEZICTBHS U3 HEE, TEOpEMY O
HEPABEHCTBE TPEYrOJIbHUKA;
dbopMynupoBaTh U JOKa3bIBaTh TEOPEMBbI
0 CBOMCTBaX MPSIMOYTOJIbHBIX
TPEYTOJILHUKOB (TIPSMOYTOJIbHBIN
TPEYroJbHUK C yriioM 30°, mpU3HaKu
pPaBEHCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB); (POPMYTUPOBATH
OTIpeJIeJIEHUs] PACCTOSIHUS OT TOUKH J10
OpSAMOH, PACCTOSHUS MEXIY
napauieTbHBIMU MPSMBIMU; PEIIaTh
3a/1aud Ha BBIUUCIICHUS,
JI0Ka3aTeNIbCTBO U MOCTPOECHHE,
CBSI3aHHBIE C COOTHOIIEHUSMH MEXY
CTOPOHAMH U YIJIaMH TPEYTOJIbHUKA U
paccTosTHUEM MEXKIy MapaieIbHbIMU
OPSAMBIMU, TIPU HEOOXOAUMOCTH
IPOBOJUTH MO X0y pEeIIeHUs
JIOTIOJTHUTEJIbHBIE MTOCTPOCHHUS,




COIIOCTABJIATH IIOJIyYEHHBIN PE3YNbTar ¢
YCIIOBUEM 3aJa4H, B 3a/1a4ax Ha
IIOCTPOEHUE UCCIIEI0BATh BOSMOYKHBIE
cllydau

IloBTOpEHMeE. 10 3HaTh Marepuall, U3y4yeHHbIN B Kypce
Pemienne 3agaq reoMeTpuu 7 Kiacca. YMeTb
IPUMEHSITh [10JIyYEHHBIE 3HAHUSI Ha
IPAKTUKE. YMETh JIOTUUECKU MBICIIUTD,
OTCTaNBaTh CBOIO TOUKY 3pEHUS U
BBICJTYIIIUBATh MHEHHUSI IPYTUX,
paboTtarb B KOMaHJIE
Hroro: 68 u.
8 kiace
Pasznen Kou- TeMmbl Kou- XapaKkTepuCcTHKA OCHOBHBIX BH/10B
BO BO NAeATEeJbHOCTH Y4YeHHKA (HA YPOBHe
4acoB 4acoB Y4eOHBIX 1eHCTBHI)
I'masa S. 14 | MHOroyroibHUK" 2 OOBSICHATH, YTO TAaKOE JIOMaHas,
YeTpipexyroib [Tapannenorpamm u 6 MHOTOYTOJIbHUK, €TO BEPIINHBI,
HUKH Tpanenus CME)XHbIE€ CTOPOHBI, JMaroHau,
[IpsiMmOyroNbHUK, 4 n300paxarb U pacro3HaBaTh
pomO, KBaapaT MHOTOYTOJIbHUKU Ha YepTexax;
Pemmenne 3aJa4 1 ITIOKA3bIBATh JJICMCHTHI
KOHTpOJ'IBHaﬂ pa60Ta 1 MHOTOYTI'OJIbHHKA, €r0 BHYTPCHHIOIO U

Nel 1o Teme:
«YeThIpexyroIbHUKI

BHEIIIHIOIO 0071aCTH; GOPMYIUPOBATH
OTIpENIeIICHUE BBITTYKIIOTO
MHOTOYTOJIbHUKA; U300pakaTh U
pacrio3HaBaTh BBITYKIIbIC U
HEBBITYKITbIE MHOTOYTOJIbHUKHY;
(bopMyIHpPOBATh U IOKA3hIBATh
YTBEPXKJICHHS O CyMME YITIOB
BBIITYKJIOTO MHOTOYTOJILHUKA U CYMME
€r0 BHEIIHUX YIJIOB; OOBSCHSITD, KAKHE
CTOPOHBI (BEPIITUHBI)
YeThIPEXYTOJIbHUKA HA3bIBAKOTCS
POTHBOTIONIOKHBIMU; (POPMYITHPOBATH
oTIpeNieNIeHUE Mmapajuieorpamma,
Tparey, paBHOOSIPEHHOM 1
NPSIMOYTOJIbHOM Tparenu,
NpSIMOYTOJIbHHKA, poMOa, KBaipara;
M300paxkaTh U Pacro3HaBaTh STH
YeThIPEXYTONBbHUKH;, (POPMYTUPOBATH U
JTIOKa3bIBaTh YTBEPXKIEHUS 00 UX
CBOICTBAxX M MPU3HAKaX; pelIaTh 3a/1a4u
Ha BBIUMCJICHUE, JOKa3aTeIbCTBO U
MOCTPOEHUE, CBI3aHHbBIE C 3TUMU
BUJIAMU YETHIPEXYTOTHLHUKOB;
OOBSICHATh, KAKUE JIBE TOUKH
HA3bIBAIOTCSl CAMMETPUYHBIMU
OTHOCHUTENBHO MPSAMOi1 (TOUYKH), B
KakoM ciydae (purypa Ha3bIBaeTCs




CUMMETPHUYHON OTHOCUTEIILHO IPSIMOU
(TOYKHM) ¥ 4TO TaKo€ OChb (LIEHTP)
CUMMETPHUH (PUTYPBI; TPUBOAUTH
npuMepsl Gpuryp, o0IagaroIUX 0CEBON
(IeHTpaJIbHOM) CUMMETPHUEH, a TaK¥Ke
IIPUMEpPBI OCEBOU U LIEHTPAIbHOU
CHMMETPHUEHN B OKPYKAIOIIEH HAC
00CTaHOBKE

I'1aBa 6. 14 ITmomans 2 OOBSICHATH, KaK MPOU3BOUTCS
Iliiomann MHOTOYTOJIbHHUKA M3MEPEHUE IOANEH
IInmomamu 6 MHOTOYTOJIbHHKOB, KaKHe
napajuieJiorpaMma, MHOTOYTOJIbHUKH Ha3bIBAIOTCS
TPEYroJbHUKA U PaBHOBEIIMKUMU U KaKHe
Tpanenuu PaBHOCOCTaBJICHHBIMH; (OPMYITHPOBATH
Teopema [Iugaropa 3 OCHOBHBIE CBOMCTBA ILIOIIAAEH U
Penenue 3anau 2 BBIBOJIUTH C UX TTOMOIIBI0 (POPMYITBI
KonTponwshas pabora 1 MI0IIA/CH IPSIMOYTOIbHHKA,
Ne2 o Teme: nmapajiejaorpaMmma, TpeyrojabHHKa,
«ITnomame» Tpanenuu; GopmMympoBaTh U
JIOKa3bIBaTh TEOpPEMY 00 OTHOIIIEHUN
IJIOMIAAECH TPEYTrOJbHUKOB, UMEIOIIUX
10 paBHOMY YyIITy; DOPMYIUPOBATH U
JokasbiBaTh Teopemy [ludaropa n
00paTHYIO €i1; BEIBOAUTH (hopmMyITy
I'epona 1 oM TPEYroJibHUKA;
pemaTh 3a7a4M Ha BBIYMCICHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
dbopmynamMu IJI0MAeH U TEOPEMOM
[Tudaropa
I'maBa 7. 19 Onpenenenue 2 OOBSCHSITD ITOHITHE
IMoxooHbIE M0T00HBIX MPONOPIIMOHATBHOCTH OTPE3KOB;
TPEyroJbHUKHU TPEYroJIbHUKOB bopMyIupOBaTh ONPEACICHUS
[Ipu3Haku momgoOus 5 MOI0OHBIX TPEYTOJIbHUKOB 1
TPEYrOJLHUKOB K03 pULMEeHTHI T0100US;
KonTponwsnas pabora 1 bopMyIUpOBaTh U I0Ka3bIBATh
No 3 o Teme TEOPEMbI: 00 OTHOIICHUH TUIOIIAICH
«ITogoOHbIC MOJ0OOHBIX TPEYrOJIHLHUKOB, O
TPEYrOJIbHUKIY pU3HaKax Mo100us TPEyroJbHUKOB, O
HpI/IMeHeHI/Ie i (e} ,Z[O6I/I}I 7 cpez[Heﬁ JIMHUU TPpCYroJIbHHUKA, O
K JIOKa3aTelIbCTBY MEPECEUCHUN MEIMaH TPEYroJbHUKA, O
TEOPEM M PELIECHHUIO MPONOPIIMOHATIBHBIX OTPE3Kax B
3a1a4 MPSIMOYTOJIbHOM TPEYTOJIbHUKE;
CooTHOlLIIEHUE MEXIy 3 O6T>$ICH$ITB, YTO TAaKOC MCTO HO,[[O6I/I$I B
CTOpPOHAMH U yIiiaMu 3a/ladyax Ha MOCTPOCHUC, U ITPUBOAUTDH
HPSIMOYTOJIBHOTO MMPpUMEPBI TPUMEHCHUSA 3TOTO METOA,
TpeyroabHUKA O0OBSCHSITH, KAK MOJKHO HCITOJIb30BaTh
KonTposbHas paboTa 1 CBOICTBA MOJOOHBIX TPEYTOJHLHUKOB B

Ne 4 o Teme
«CooTHOIIIEHHE
MEXK]ly CTOPOHAMHU U
yriamu
MPSIMOYTOJIbHOTO

U3MEpHUTENbHBIX padoTax Ha
MECTHOCTH; OOBSCHATh, KaK BBECTU
MOHSITHE MMOJA00US IS TPOU3BOJIBHBIX
buryp; GopmMynmupoBath onpeneIcHue u
WLTIOCTPUPOBATH MOHSATHS CHHYCA,




TPEYrOJIbHUKA»

KOCHHYCA ¥ TAaHT€HCA OCTPOro yria
HIPSAMOYT'OJIBHOI'O TPEYTrOJIbHUKA;
BBIBOJIUTH OCHOBHOC
TPUTOHOMETPHUUYECKOE TOKICCTBO U
3HAYCHHE CHHYCa, KOCHHYCA U TaHTeHCa
st yrioB 30°, 45°, 60°; pemath
3a7a4i, CBsI3aHHEIE C IT000HUEM
TPGYFOJIBHI/IKOB, JIJISA BBIYUCIICHU S
3HAQUYEHUN TPUTOHOMETPHUUYECKUX
(GYHKLNN UCII0JIB30BaTh KOMIIbIOTEPHbIE
IIPOrPAMMBI

I'maBa 8.
OKpy:KHOCTH

17

Kacarenpuasg x
OKPY>KHOCTH

LlenTpanbHble U
BIHCAHHBIC YIIIbI

Yersipe
3amedareabHble TOYKU
TpPEYroJbHUKA

Brucannas u
oIMcaHHas
OKPY’KHOCTH

Perenue 3amau

Konrponbsnas padora
Ne 5 mo Teme
«OKpyKHOCTB)

HccnenoBars B3aUMHOE PacIOI0KEHHE
IIPSIMOM M OKPYKHOCTH;
(bopMynupoBaTh onpeeIeHe
KacaTeJIbHOM K OKPYKHOCTH;
(bopMynupoBaTh U J0Ka3bIBATh
TEOPEMBI: O CBOMCTBE KACATEIBHOM, O
IpU3HAKe KacaTeabHOM, 00 OTpe3Kax
KacaTeJIbHbIX, TPOBEAEHHBIX U3 OJTHOM
TOYKH; HOPMYITHPOBATH MMOHATHS
HEHTPAJIBLHOTO yIJIa U TPajyCHONU Mephl
IyT'H OKPYXHOCTH; POPMYIUPOBATH U
JOKa3bIBaTh TEOPEMBI: O BIICAHHOM
yIiIe, O MPOU3BENECHUHN OTPEZKOB
NIEPECEKAIOIINXCS XOP;
(GopMyaHpOBaTh U IOKa3bIBaTh
TEOPEMBI, CBA3aHHBIE C
3aMedareabHbIMUA TOYKaMHU
TPEYrojbHUKA: O OMCCEKTpHCE yIvia U,
KaK CJIEJICTBUE, O IEPECCUCHUHN
OUCCEKTPUC TPEYTOJIbHUKA; O
CEPEOMHHOM NEPIICHIUKYIAPE K
OTPE3KY U, KaK CIEACTBUE, O
[IEPECEYCHUH CEPENUHHBIX
NEPIEHIUKYIIIPOB K CTOPOHAM
TPEYTOJIBHUKA; O TIEPECEYEHUH BBICOT
TpEeyroibHUKA; GOPMYIUPOBATH
OIIPEIEIICHUS OKPYKHOCTEH,
BIINCAHHOM B MHOTOYT'OJIBHUK U
OIMCAHHOMN OKOJIO MHOTOYT'OJIbHUKA;
(bopMyIHpOBaTh U I0Ka3bIBaTh
TEOpPEMBI: 00 OKPY>KHOCTH, BIMCAHHON
B TPEYTOJIbHUK; 00 OKPY)KHOCTH,
OTIMCAHHOM OKOJIO TPEYTOJIBHUKA; O
CBOICTBE CTOPOH OITMCAHHOIO
YEThIPEXYTOJIbHUKA; O CBOWCTBE YITIOB
BIIMCAHHOTO YETHIPEXYTOJIbHUKA;
pelarh 3a7a4y Ha BEIYUCIIEHUE,
JI0Ka3aTeJIbCTBO U IOCTPOEHHUE,
CBSI3aHHBIE C OKPY)KHOCTBIO,
BIIMCAHHBIMH U OTIMCAHHBIMHU
TPEYTOJIbHUKAMHU U




Y4EeTBIPEXYTOJIBHUKAMU; UCCIIEN0BATh
CBOICTBA KOH(PUTYpALIUH, CBI3aHHBIX C
OKPYKHOCTBIO, € TIOMOIIBIO
KOMIIBIOTEPHBIX ITPOrpaMm

IToBTOpEHHeE. 4 3HaTh Marepuall, U3y4yeHHbIN B Kypce
Pemienne 3agaq reoMerpuu § Kjacca. YMeTb
MIPUMEHSATD MMOJTY4CHHbIC 3HAHUS Ha
MpakTUKe. YMETh JJOTUUECKH MBICIHUTD,
OTCTauBaTh CBOIO TOUKY 3PCHUS U
BBICJTYIIIUBATh MHEHHUSI IPYTUX,
paboTtarb B KOMaHJIE
Hroro: 68 u.
9 kJacc
Pasznen Kou- TeMmbl Kou- XapaKkTepuCcTHKA OCHOBHBIX BH/10B
BO BO NeATeIbHOCTH YYeHUKA (Ha YPOBHE
4acoB 4acoB Y4eOHBIX 1eHCTBHI)
I'naBa 9. 8 [TonsiTHe BekTOpa 2 DopMynTupoBaTh ONPEACTECHUS U
BekTopsl Cnoxenue u 3 WLTFOCTPUPOBATH MOHATHS] BEKTOPA, ET0
BBIYNTAHHE BEKTOPOB JUTHHBI, KOJUTMHEAPHBIX U PaBHBIX
YMHOKEHHNE BEKTOpa 3 BEKTOPOB; MOTUBUPOBATh BBEACHUE
Ha YUCIO. TMOHATHUM U JIEUCTBHI, CBSI3aHHBIX C
[Ipumenenue BEKTOpPaMH, COOTBETCTBYIOLIUMU
BEKTOPOB K PEILIECHUIO IIpUMepamMu, OTHOCAIIUMHUCS K
3a1a4 (bu3NYECKUM BEKTOPHBIM BEJIMYMHAM;
MPUMEHSITh BEKTOPbI U ICHCTBUS HAJl
HUMU TPU PEIICHUU T€OMETPHUUECKHUX
3aja4y
I'nasa 10. 10 | KoopauHatsl BeKTOpa 2 OOBSICHATH Y WLUTFOCTPUPOBATH
Meton [Ipocreiimue 3agauu B 2 MOHATHUSA MPSMOYTOJIbHOM CHCTEMBI
KOOPIMHAT KOOpJIMHATax KOOpAUHAT, KOOPAUHAT TOUKH U
VYpaBHeHUe 3 KOOpAMHAT BEKTOPA; BEIBOAUTH U
OKPY>KHOCTH U MCII0JIb30BaTh MPU PELICHUH 3a]1a4
npsiMOi bopMyIbI KOOPAUHAT CEPETUHBI
Pemienue 3anau 2 OTpe3Ka, JUIMHBI BEKTOPa, PACCTOSIHUS
KonTponwsHas padora 1 MEKAY NByMs TOYKaMH, ypaBHCHUA
Ne 1 mo Teme «Meton OKPY)KHOCTH H TIPSIMOi
KOOPJIUHAT»
I'naBa 11. 11 Cunyc, KOCHUHYC, 3 DopMynTUpOBaTh U WILTIOCTPUPOBATH
CooTHOLIEHUA TAHI€HC, KOTAHTE€HC oTpeieNieHus] CHHYCa, KOCUHYCa,
MEXKILY yria TAHI€HCa U KOTaHreHca yrioB oT 0° 110
CTOPOHAMU U CooTHOLIEHUS MEXKTY 4 180°; BLIBOIMTL OCHOBHOE
yrIaMu CTOPOHAaMHU U yIJIaMH TPUTOHOMETPHUYECKOE TOKJIECTBO U
TPeyroJbHUKA. TpPEYroJbHUKA dbopmyInbl puBeaeHUs; GOPMYITUPOBATH
CxansipHoe CkansipHoe 2 U TOKa3bIBaTh TEOPEMBI CHHYCOB U
npou3BeAcHne IpPOU3BENICHUE KOCUHYCOB, IPUMEHSTh X MIPU
BEKTOPOB BEKTOPOB pEIIeHUHU TPEYrOJbHUKOB; OOBSCHSTH,
Penrenne 3agay 1 KaK MCIIOJb3YIOTCA




Konrponbhas pabora
Ne 2 o Teme
«CooTHOIIIEHHS
MEX]Ty CTOPOHAMH U
yriiaMmu
TPEYroJIbHHUKA

TPUTOHOMETpUYECKHE (HOPMYIIBI B
U3MEPUTENbHBIX paboTax Ha
MECTHOCTH; (pOpPMYIHPOBATH
OTIpeNieJICHUS YIIIa MEKIY BEKTOpaMH U
CKaJIIPHOTO MPOU3BEICHUS BEKTOPOB;
BBIBOJUTH (POPMYITY CKaJISIPHOTO
NPOM3BEICHUS Yepe3 KOOPIHHATHI
BEKTOPOB; (hOPMYITUPOBATH U
000CHOBBIBATh YTBEPKJICHUE O
CBOMCTBAX CKAJISIPHOTO MPOU3BEICHNUS;
UCTIONIB30BaTh CKAJSIPHOE
NIPOM3BE/ICHUE BEKTOPOB MPH PEIICHUN
3a1a4

I'masBa 12.
Jduauna
OKPYKHOCTH H
IJI0IAAb
Kpyra

12

[IpaBuibHBIE
MHOTOYT'OJIbHUKH

JnvHa OKpY’KHOCTH U
IUIOIIA b Kpyra

Perenue 3amau

Konrponbsnas padora
Ne 3 o Teme «/lyinna
OKPY)XHOCTH U
IJIOLIA/Ib Kpyra»

PopMyIUpOBaTh ONpEAEICHNE
IPABHJIBHOTO MHOTOYTOJIbHUKA;
(bopMynupoBaTh U JOKa3bIBaTh TEOPEMBbI
00 OKPY)KHOCTSIX, OTIMCAHHOM OKOJIO
MPaBIWJIBHOTO MHOTOYTOJIbHUKA U
BIIMCAHHOW B HETO; BBIBOJUTH U
HCITOJTH30BaTh (OPMYITBI TSI
BBIYMCIICHUS TIOIA N PAaBUIBLHOTO
MHOTOYTOJIbHUKA, €T0 CTOPOHBI U
paaryca BIMCAaHHON OKPYKHOCTH;
pelaTh 3a7a4y Ha MOCTPOEHUE
MPAaBHWJIbHBIX MHOTOYTOJIbHUKOB;
OOBSACHATH MOHATHUS JJTUHBI
OKPY)KHOCTH U TUIOIIAN KPYyra;
BBIBOJUTH (POPMYIIBI JUIsI BBIYMCIICHUS
JUITMHBI OKPYXHOCTH U JUTUHBI TYTH,
IUIOUIA/IM Kpyra U IJIOLAA1 KPyroBOro
CEKTOpa; MPUMEHATH 3TH POPMYIIBI IPU
pelIeHnH 3a1a4

I'masa 13.
JIBHKeHUS

Ilonsatue JABUXKCHU A

[TapannenbHblIi
NEPEHOC U TTOBOPOT

Pemenue 3amau

KonTponwsHas padora
No 4 o Teme:
«JIBHKEHU

OOBSICHATB, YTO TaKOE OTOOpaKEHHE
IJIOCKOCTH Ha ce0sl M B KAKOM Cliydae
OHO Ha3BIBAETCS JBHIKEHHEM
IJIOCKOCTH; OOBSICHATE, YTO TAKOE
oCeBasi CAMMETPHUS, IICHTpaIbHAas
CUMMETPHSI, TapaJUICIbHBIA IEPEHOC U
IIOBOPOT; 000CHOBBIBATH, YTO TH
O0TOOpaKEeHHUSI TNTIOCKOCTH Ha ceOs
SIBIISIFOTCS JIBHKEHHUSIMH, OOBICHSTD,
KaKoBa CBSA3b MEX]y TBUKCHUSIMH U
HAJIOXEHUSIMU;, UJUTFOCTPUPOBATH
OCHOBHBIC BU/IbI ABMKCHHM, B TOM
YHCIIE C TIOMOIIBI0 KOMITBIOTEPHBIX
pPOrpaMm

I'maBa 14.
HavaabHble
CcBeJeHus U3
cTepeoMeTpHuu

MHororpaHHuKu

Tena u MMOBEPXHOCTHU
BpalllCHUA

OOBACHATD, YTO TAKOE€ MHOTOI'PAHHUK,
ero rpaHu, péopa, BEpIUINHEI,
JIMaroHaNM, KaKoi MHOTOTPaHHHUK
Ha3bIBAETCS BBIMTYKJIBIM, YTO TaKoe N-
yrojibHas Npu3Ma, €€ OCHOBaHMUA,
OoKOBbIe IpaHu M OOKOBbIE pEOpa, Kakas




pr3Ma Ha3bIBACTCS MPSIMOM U Kakast
HAKJIOHHOH, YTO TaKO€ BBICOTA MPU3MBI,
Kakasi Mpu3Ma Ha3bIBaeTCs
MapajuIeIenUIIeIOM U KaKOU
napaiesieuIe] Ha3bIBaeTCs
PSIMOYTOTBHBIM; (DOPMYITHPOBATH U
000CHOBBIBATH YTBEPKACHUS O
CBOMCTBE JMaroHajen
napajieNienunena u o KBaapare
JMAarOHAIN TPSIMOYTOJIBHOTO
napajuiejaenuneaa; o0bsCHATh, YTO
Takoe 00bEM MHOTOTPAHHHKA;
BBIBOJTUTH (C TIOMOTIIBIO MPUHITHIIA
KaBanbepu) popmyny o0Obéma
IPSIMOYTOJIFHOTO TapajuIeIIenIe]1a;
OOBSICHATH, KAKOH MHOTOTPAaHHUK
HA3BIBACTCS MUPAMUION, UTO TAKOE
OCHOBaHUeE, BEpIINHA, OOKOBHIC TPaHH,
OokoBBIE PEOPa M BHICOTA MTUPAMHU/IBI,
Kakas TIPaMHuJia Ha3bIBaeTCs
MPaBWJIBHOM, YTO Takoe anodema
MPABWIBHOHN MTHUPAMUIBI, IIPUBOJIUTH
dbopmyny o0bEMa TUpaMu b,
OOBSCHSATH, KAKOE TEJI0 HAa3bIBACTCS
HUIMHIIPOM, YTO TAKO€ €r0 OCh, BHICOTA,
OCHOBaHUs, paanyc, OOKoBas
MOBEPXHOCTb, 00pa3yrolue, pa3BepTKa
OOKOBOI MOBEPXHOCTH, KAKUMHU
dbopMysaMu BBIpAXKaIOTCS 00bEM U
II0M1a/1b OOKOBOW MOBEPXHOCTU
HUWIMH]IPA; OOBACHATH, KAKOE TEJIO
HA3bIBAETCS] KOHYCOM, YTO TaKO€ €ro
0Cb, BBICOTA, OCHOBaHUE, OOKOBas
MOBEPXHOCTb, 00Opa3yrolue, pa3BEpTKa
OO0KOBOI MOBEPXHOCTH, KAKUMHU
dbopmynaMu BbIpakaroTcsa 00bEM
KOHYyCa U IJI0ab OOKOBOI
MOBEPXHOCTU; OOBSICHATH, KaKas
MOBEPXHOCTh Ha3bIBaeTCs cepoil u
KaKo€ TeJI0 Ha3bIBAETCS 1IAPOM, UTO
TaKo€ pajnyc u TuamMeTp cepsl
(mrapa), KakuMu GopMyIaMu
BBIpaXKAIOTCS 00BEM 11apa U TUIOIIA b
cthepsl; n300paxkarh U pacro3HaBaTh Ha
PHUCYHKaX MPU3MY, IapauieTenume],
NUPaMUTY, TWIHH]P, KOHYC, 11ap

00 akcuomax

VYMeTh TOTH4ECKH MBICINTB, OTCTAauBAaTh

JIAHUMeTPHH CBOIO TOUKY 3PEHMSI U BBICITYILINBATh
MHEHHMS JPYTuX, paboTarh B KOMaH/e.
IToBTOpEHME. 3HaTh Marepuall, U3y4eHHBbIN B Kypce

Penrenue 3agau

reomerpuu 9 kiaacca. YMeTb
MPUMEHSITh MTOJTydeHHBIC 3HAHMSI Ha




HpaKTI/IKe. yMeTB JJOTUYCCKU MBICIUTD,
OTCTanWBaTh CBOKO TOUKY 3PEHUS U
BBICIIYLLINBATb MHEHUS IPYIUX,
paboTarh B KOMaH/e

HUroro: 68

4. IlnanumpyeMble pe3yibTaThbl OCBOCHHS Y4eOHOIO0 NMpeaMeTa
[InanupyeMsble pe3ynbTaThl OCBOEHUS Kypca T€OMETPUH 3a 7-9 KIIacChl:

Haruisiinas reoMerpus

Buinycknux nayuumoca:

1) Pacno3HaBath Ha YepTekKaX, PUCYHKAX, MOJIEIISIX M B OKPYKAIOIIEM MUPE TUIOCKUE
MIPOCTPAaHCTBEHHbIE TEOMETPUUECKUE PUTYPHI;

2) Pacmo3HaBaTh pa3BepTKU Ky0a, MPSIMOYrOJILHOTO Mapauiesenuiea, paBuiIbHOM
MMpaMU/Ibl, HIUJIMH]IpA, KOHYCa;

3) OmpenensTh Mo JMHEHHBIM pa3MepaM pa3BepTKU (PUTYPHI JTUHEHHBIE pa3Mephl CaMOi
¢burypsl u Ha060pOT;

4) BpIUUCISITE 00BEM MPSIMOYTOJILHOTO MapayieIenuesa;

Buoinyckuuk noayuum 603mMoNCHOCMb:

5) BbIuHCISITE 00BEMBI TPOCTPAHCTBEHHBIX TEOMETPHUECKIX (PUTYp, COCTABICHHBIX U3
MPSIMOYTOJIbHBIX NapaAJIJICIEUIIEI0B;

6) YroyOuTh M pa3BUTh MPEACTABICHUS O TIPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (DUTYpaX;

7) TIpuMeHsTh MOHSATHE PA3BEPTKH JUIS BHINOJIHEHHS MPAKTUICCKUX PACUCTOB.

I'eomerpuyeckne GUIypsl

Buvinycknux nayuumsca:

1) Tlomb30BaThCs SA3BIKOM FEOMETPHUH ISl OITMCAHKS IPEIMETOB OKPYXKAIOIIEr0 MUPa U UX
B3aUMHOIO PACIIOJIOKEHUS;

2) Pacmo3HaBaTh U U300paxaTh Ha YEPTEkKAX U PUCYHKAX TEOMETPUICCKUE DUTYPBI B UX
KOH(UTYypaIuu;

3) HaxomuTb 3HAYCHUS [UIMH JMHEHHBIX JIEMEHTOB (QUTYP U UX OTHOIICHHUS, TPATYyCHYIO
Mepy yrioB ot 0 1o 180°, mpuMeHsis onpesieNieHns, CBOMCTBA U IPU3HAKH QHUTYp U HX
3IIEMEHTOB, OTHOIIEHUS (PUryp (paBeHCTBO, MOJ00ME, CHMMETPHS, TOBOPOT,
napauieNbHbII MepeHoc);

4) OnepupoBarh C HAYATHHBIMH MOHATUAMHU TPUTOHOMETPUHU U BBIIOIHSTh
ANIeMEHTapHbIE Onepaly HaJ GYHKIUSIMU YIJIOB;

5) Pemars 3aaun Ha JOKA3aTEIbCTBO, OMMPASCh HA M3YYCHHBIC CBOCTBA UTYp U
OTHOILICHUN MEXIy HUMHU U TIPUMEHSIS U3y4E€HHBIE METO/IbI JOKA3aTeIIbCTB;

6) Pemats HeCIOXKHbBIC 331491 HA TIOCTPOCHUE, IPUMEHSS OCHOBHBIE aJITOPUTMBI
MOCTPOEHUS C TOMOUIBIO HUPKYIS U JTUHEHKY;

7) Pemiarh nmpocreiiiine MIaHUMETPUIECKUE 3a1a9K B TIPOCTPAHCTBE.

Buinycknux nonyuum 6osmoorcnocms:

8) OsnazeTh METOAAMH PEILICHUS 3a/1a4 Ha BBIUMCIICHHS M J0KA3aTeIbCTBA: METOJIOM OT
MIPOTUBHOTO, METOJIOM MOA00US, METOJIOM Iepedopa BapuaHTOB U METOI0M
TrEOMETPUUECKHUX MECT TOUEK;

9) IlpuoOpecTH OMBIT MPUMEHEHUS aNreOpanuecKoro ¥ TPHTOHOMETPHYECKOTO anrmapara
U UAeH IBUKEHUS [P PEIIEHUH T€OMETPUUECKUX 3a/1a4;

10) OBnagers TpaIUIIMOHHOW CXEMOM peIIeHHs 33/1a4 Ha TIOCTPOCHUE C IIOMOIIBIO
LUPKYIIS U TMHEUKHU: aHAIIU3, OCTPOEHHUE, T0KA3aTeIbCTBO U UCCIIEA0BAHNUE;




11) HayuuTbcs pemiaTh 3aa4ud Ha TIOCTPOCHUE METOJIOM F€OMETPUYECKOT0 MECTa TOYEK U
METOHOM IIOJ00HS;

12) IpuoOpecTH OMBIT UCCIICAOBAHUS CBOMCTB IITAHUMETPUIECCKUX (QUTYP C TIOMOIIIBIO
KOMITBIOTEPHBIX ITPOTPaMM;

13) [IpuoOpecTH OMBIT BHIIOIHEHHS IPOCKTOB «HA MIOCTPOCHHE.

H3mepeHue reoMeTpuyecKux BeJUYHH

Buinycknux nayuumuca:

1) Hcnonb30BaTh CBOWCTBA U3MEPEHUS JIJIMH, TUTOMIAICH M YITIOB MPH PEIICHUH 3a1a4 Ha
HaXOXKJEHHUE JUTMHBI OTPE3KA, JJIMHBI OKPY’KHOCTH, JUIMHBI 1yTH OKPYKHOCTH,
IpasyCHOM MEpHI yIuia,

2) BBIYHCIATH AJIMHBI IUHEWHBIX YJIEMEHTOB (PUTYp M UX YIIbI, UCTIONB3Ys (HOpMYIIbI
JUIMHBI OKPYKHOCTH U JUIUHBI TyT'M OKPYXHOCTH, (GOpMYIbI TuIomanei puryp;

3) BeIUHCHATH TWIOIMIAHM TPEYTOIBHUKOB, MPSIMOYTOJILHIUKOB, TIAPaLIEIIOTPAMMOB,
Tpaneuui, KpyroB, CEKTOpPOB;

4) BBIYUCTATD JTMHY OKPY)KHOCTH, JUTHHY JYTH OKPYKHOCTH;

5) Pemars 3a1a4u Ha JOKA3aTEIbCTBO C UCTIOIB30BaHUEM (DOPMYIT JUTUHBI OKPYKHOCTH U
JUIMHBI IyTH OKPY>KHOCTH, PopMyn Tutomaneit puryp;

6) Pemars mpakTHvecKue 3aa4M, CBI3aHHBIC C HAXOXKJICHUEM FeOMETPUYCCKUX BETHUUH
( ucmonb3yst MpU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEIICTBA).

BoinycKHUK Noayyum 603MOHCHOCb:

7) Beruucists mwiomaan GUryp, COCTaBICHHBIX U3 JBYX U 00Jee PSAMOYTOJIbHUKOB,
napajieIorpaMMOB, TPEYTOJILHUKOB, KPYTa U CEKTOPA;

8) BbIUHCIATH IO MHOTOYTOJIbHHUKOB, UCTIOJIb3YsI OTHOIIICHUE PABHOBEIMKOCTH H
PaBHOCOCTABIICHHOCTH;

9) IIpuoOpecTH OMBIT MPUMEHEHHS aIreOpanyecKoTo U TPUTOHOMETPHUIECKOTO arapara
Y WJIeH IBIKCHUS TIPU PEIICHUH 3a/1a4 Ha BEIYUCIICHHUE TUIOIIAIC MHOTOYTOJIbHHKOB.

KoopanHarsl
Buinycknux nayyumocs:

1) Bb4uCIATH [UIMHY OTPE3Ka 10 KOOPAWHATAM €ro KOHIOB; BBIYMCIISITH KOOPIHHATHI
CepearHbI OTPE3Ka;
2) Hcnonp30BaTh KOOPIMHATHBIA METO/I JJIs1 M3YYCHHUSI CBOMCTB MPSAMbBIX U OKPYXKHOCTEH;

Buinyckuux nonyuum 6osmoxcnocmu.:
3) OsgnaneTh KOOPAWHATHBIM METOIOM PEIICHHUS 3a/1a4 HA BHIYMCICHHUE U JI0KAa3aTelIbCTBO;
4) TIpuoOpecTH OMBIT UCIIOIb30BaHUS KOMITBIOTEPHBIX TPOrPaAMM JIJIsl aHATH3a YaCTHBIX
ClIydaeB B3aUMHOTO PACIIOIOKEHUS OKPYKHOCTEH U MPSIMBIX;
5) TIpuoOpecTH OMBIT BBITIOJIHEHHUS MPOEKTOB HA IPUMEHEHHE KOOPAUHATHOTO METO1a
MIpH pEeIICHUH 33]a4 Ha BHIYMCICHUE U TOKA3aTeNbCTBO.

BekTopsl
Bbll’lyCKHuK HClyHZ/H’I’IbC}Z N

1) OmepupoBarh ¢ BEKTOpPAMHU: HAXOIUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
T€OMETPHUECKH, HAXOIUTh BEKTOP, PAaBHBIN MPOU3BEACHHUIO 33JaHHOTO BEKTOpa Ha
YHUCIIO;

2) HaxomuTh 17151 BEKTOPOB, 33JaHHBIX KOOPAWHATAMU: JUTMHY BEKTOpa, KOOPAUHATHI
CYMMBI ¥ pa3HOCTH JIByX U 00Jiee BEKTOPOB, KOOPAWHATHI TPOU3BEICHUS BEKTOpa Ha
YHCII0, IPUMEHSISI TPH HEOOXOIMMOCTH COUCTATEIbHBIN EPEMECTUTENBHBIN U
pacrpeneTuTeIbHbINA 3aKOHBI;

3) Bb4UCIATH CKAIIPHOE MPOU3BEICHHE BEKTOPOB, HAXOIUTh YTOJ MEX Iy BEKTOpaMH,
yCTaHABIIMBATh MEPICHAUKYISIPHOCTD MPSIMBIX.



Bbll’lyCKHuK noJy4unm 603MOMNCHOCMb.
4) OBHaI[eTB BCKTOPHBIM MCTOAOM IJI PCIICHHUA 3a1a4 HAa BBIYUCIICHUC U

J0Ka3arciIbCTBO,

5) TlpuoOpecTH OMBIT BBHITIOJIHEHHUS IIPOCKTOB HAa IPUMEHEHHE BEKTOPHOTO METO/1a TIPH

PCIICHNHU 3aJa4 Ha BBIYUCIICHUC U JOKA3aTCIbLCTBO.

ITporpamma oGecrieunBaeT JOCTHXKEHHE CICTYIOIUX PE3YIbTaTOB OCBOCHHS

00pa3oBaTeIbHO MPOTrPaMMbI OCHOBHOTO 00I1Iero 00pa3oBaHus:

JIMYHOCTHBIE

ChopMupoBaHHOCTE  OTBETCTBEHHOTO OTHOIICHWS K YYEHHUIO, TOTOBHOCTH |
CIOCOOHOCTH 00YJaIOIINXCS K CAMOPa3BUTHIO H CaMOOOPa30BaHUIO;
ChopMHupOBaHHOCTH IEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIICCTBEHHOMN MPAKTHUKH;

CdopMUpOBaHHOCTP KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIICHHMH CO BCEMU
y4acCTHUKaMU 0Opa3oBaTeIpbHOTO TMpoliecca, B  00pa3oBaTeNbHOW, y4eOHO —
HCCIIEIOBATEIBCKON U IPYTHX BUIAX ACSITCIHLHOCTH;

YMeHue SICHO, TOYHO, TPAaMOTHO W3JIaraTh CBOM MBICIIA B YCTHOW M MTUCBMEHHOW PEYH,
MMOHMMATh CMBIC]T MOCTABJICHHOW 3a7a4¥, BBICTPAMBATh APTYMEHTAIHUIO, TPUBOJIUTH
MIPUMEPHI H KOHTPIIPHMEPHI,

[IpencraBnenne 0 MareMaTHYecKo Hayke Kak cepe 4emoBeYeCcKoil NeaTeaTbHOCTH, 00
JTarax ee pa3BUTHS, O €€ 3HAYMMOCTH JJIs PAa3BUTHS I[TUBHIIH3AINH;

KputnuHOCTh  MBILIUIEHHS, YMEHHE pAaclo3HaBaTh JIOTHUECKH HEKOPPEKTHbBIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (DaKTa;

KpeaTuBHOCTh MBINIICHUS,, UHULUATHBA, HAXOJYWBOCTh, AKTUBHOCTH IPH pPELICHUH
anredpanyvecKux 3ajad;

YMeHHEe KOHTpOJMPOBATh TMPOIECC W  pe3ylbrar ydeOHOW MaTeMaTHYeCKOU
NesITeNIbHOCTU

MeTanpeameTHbie

YMeHue camMOCTOSITeNIbHO IUIAHUPOBaTh  MYTH JIOCTMDKEHHUS LeJlei, OCO3HaHHO
BbIOMparh Hambosee A(GEeKTUBHBIE CIOCOOBI pelIeHUs YYeOHBIX W IMO3HABATEIBHBIX
3azay;

YMeHue OCyIIEeCTBISATh KOHTPOJIb MO pPEe3yJbTaTy U CIOocoO0y NEHCTBUS Ha YpOBHE
MIPOU3BOJIBFHOTO BHUMAHUS U BHOCUTH HEOOXOMMbIE KOPPEKTUBHI;

YMeHue ajaeKkBaTHO OILIEHWBaTh IMPABWJIBHOCTh WM OIIMOOYHOCTH BBIMOJHEHUS
yueOHOM 3amauu, ee OOBEKTHBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXHOCTHU €€
pelIeHus;

Oco3HaHHOE BNAJCHHE JIOTHYECKHUMH JEUCTBUAM W  ONpEACNEHUS MOHSITHUH,
0000111eHNs, YCTAaHOBIEHUSI aHAIOTUM, KiIaccu(PUKalMU Ha OCHOBE CaMOCTOSTEIBHOTO
BBIOOpA OCHOBAHHM U KPUTEPUEB, YCTAHOBIICHHUS CBA3EH;

YMeHue yCTaHaBIMBaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U;, CTPOUTH JIOTUYECKOE
paccyxJeHue, AenaTh yMo3akioueHne (MHIYKTUBHOE, JeTyKTUBHOE U TI0 aHAJIOTHH) U
BBIBO/IBI;

YMeHue cosmaBarh, NPHUMEHATH U MPeoOpa3oBBIBATH 3HAKOBO- CHMBOJHYECKHE
CPEeICTBA, MOJICTH U CXEMBI JUTs pElIeHUs YU4eOHBIX U MO3HABATENbHBIX 3a71a4;

YMeHue opraHu30BBIBaTh y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JESTEILHOCThH C
YUUTEIEM WM CBEPCTHUKAMU: OMPEACNATH LEIH, pacrupenencHue (YHKIHA U posel



YYaCTHUKOB, B3aUMOJICHCTBUE U 00IIHE CIOCOOBI pabOThI; yMEHHE padoTaTh B TPYIIIIE:
HaxXoAWTh oOOINee pelmeHne W paspemarh KOH(IMKTEI Ha OCHOBE COIIACOBAHUS
MO3UIMIA U y4eTa MHTEPECOB; CIyIIaTh MapTHepa; GopMyIHupoBaTh, apryMEeHTHPOBATh
U OTCTauBaTh CBOE€ MHEHHUE;

ChopMuUpOBaHHOCTD U Pa3BUTHE YUCOHON M OOIIEIOIB30BATEIBCKON KOMIIETEHTHOCTH
B 00J1aCTH MCHOJIB30BaHU MH(POPMAITHOHHO-KOMMYHHKAIMOHHBIX TexHonoruit ( K T-
KOMIIETEHTHOCTH);

[lepBoHauanpHbBle MpeACTaBiIeHH 00 MAEIX M MeToJaX MaTeMaTHKU — Kak
YHHUBEpPCAJIbHOM #A3BbIKE HAyKH M TEXHUKU, O CPEACTBE MOJEIMPOBAHUS SIBICHUNA U
IIPOLIECCOB;

YMeHue BUIETh MaTE€MaTHyecKylo 3ajJadyy B KOHTEKCTe NpOOJIEeMHON CHUTyalluu B
JPYTUX TUCIHUIUIMHAX, B OKPYKaIOIIeH KU3HU;

YMeHue HaxoAWTh B PA3JIMYHBIX HCTOYHMKaX uHGpopmanuio. Heobxoaumyro st
pelIeHusT MaTeMaTH4ecKUX MpoOjaeM, U MPEeACTaBIsATh €€ B MOHATHOM (dopme;
MPUHUMATh PEIIeHHE B YCIOBHUSAX HEMOJIHOW M M30BITOUYHOM, TOUHOM U BEPOSITHOCTHOU
nHpopMaluu;

YMeHue NOHMMaTh M HCIIOJIB30BaTh MareMaTUYeCKHWe CpelIcTBa HaNIATHOCTH (
PUCYHKH, YEPTEKHU, CXEMBI U Jp.) ISl MWJUTFOCTPALUU, HHTEPIPETALlUH, apIryMEHTAllUH;
YMeHue BBIIBUraTh THUMIOTE3bl MPU pEHIeHHH Y4eOHBIX 3aJa4 U [OHUMATh
HE0OXOIUMOCTb UX MPOBEPKH;

VYMeHHe NPUMEHATh WHAYKTHBHBIE M JEIYKTUBHBIE CIIOCOOBI pacCyXAEHUH, BUAETh
pa3IU4YHBIE CTPATETUy PEUICHAS 3a/1a4;

[ToHnmMaHue CYIIHOCTH QJITOPUTMUYECKUX MPEANUCAHUA M YMEHHE JEHCTBOBAaTh B
COOTBETCTBUH C MPEIUI0KECHHBIM AJITOPUTMOM;

VYMeHHE CcaMOCTOATENBHO CTaBUTh LIEIM, BbIOMpaTh M CO3/4aBaTh AITOPUTMBI JUIs
peleHus yueOHbIX MaTeMaTH4ecKUX pooiiem;

YMeHue IIaHupoBaTh U OCYLIECTBIIATH ACATEIbHOCTb, HAIPABICHHYI0 HAa DPELICHUE
3a/1a4 UCCIIEA0BATENIBCKOTO XapaKTepa.

IIpenmeTHbIE

OBJIAJICHUE TEOMETPUUECKHUM SI3bIKOM; pa3BUTHE YMEHHUS HCIONb30BaTh €ro i
OTHCAHUSA TMPEAMETOB  OKPYKAIOIIEr0 MHpa; Pa3BUTUE  MPOCTPAHCTBEHHBIX
MIpeICTaBICHHM, N300pa3UTEIbHBIX YMEHHH, HABHIKOB T€OMETPUYECKIX MTOCTPOCHMUIA:

OTIepUpOBaHUE MOHATHSIMH: (UTypa, TOUKA, OTPE3OK, MpsAMas, JIyd, JOMaHasi, yroi,
MHOTOYTOJIbHUK, TPEYrOJbHUK M YETBIPEXYrOJbHUK, MNPAMOYrOJbHUK M KBaJpar,
OKPY)KHOCTb M KpYT, MNPSAMOYTOJBHBIN Mapajuienenune], Kyo, map; u3o0paxeHue
U3y4aeMbIX (PUTYp OT PYKH M C IOMOIIBIO TUHENHKU U LIUPKYIIS;

BBIIIOJIHEHUE H3MEPEHUS JUIMH, PACCTOSHUM, BEJIMYMH YIJIOB C IOMOIIBIO
MHCTPYMEHTOB JUIsl U3MEPEHUN JJIUH U YIJIOB;

(dopMHUpOBaHHE CHCTEMATUYECKMX 3HAHUH O IUIOCKUX (QUrypax M HUX CBOHCTBAX,
MIPENCTAaBICHUM O NPOCTEMIINX MPOCTPAHCTBEHHBIX TENAX; PAa3BUTHE YMEHHMU
MOJEIUPOBAHUS DPEATbHBIX CHUTYallUH Ha S3bIKE TE€OMETPUHM, HCCIEN0BAaHUS
IIOCTPOEHHOM MOJENIN C HCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHATHM U TEOPEM,
anmapara ajnreOpbl, peleH!sl FeOMETPUUECKUX U MPAKTUYECKUX 3a1ay:

ONepHpoOBaHUE Ha 6A30BOM YPOBHE MOHATHIMHU: PABEHCTBO (UTyp, MapaJIeTbHOCTh U



NEPIEHIUKYJIIPHOCTD MPSAMBIX, YIVIBI MEXY IPSIMBIMU, NEPIEHAUKYISIP, HAKIOHHA,
IIPOEKIIUS;

® [IPOBEJCHHUE JOKA3aTEIbCTB B FTEOMETPUH;

e omepupoBaHHE€ Ha 0a30BOM ypPOBHE TOHATHSMH: BEKTOpP, CyMMa BEKTOPOB,
MIPOM3BEACHNE BEKTOPA HA YHUCIIO, KOOPAUHATHI HA IJIOCKOCTH;

® pelleHHME 3aJad Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEJIMYMH (AJIMHA U PacCTOSHUE,
BEJIMYMHA yTJIa, IUIONIab) 10 00pa3liaM WK ajIropuTMaM;

®  pCHICHHE MPAKTUYECKUX 3a/1a4 C MPUMEHEHNUEM MPOCTEHIITNX CBOUCTB (QUTYD;

®  BBINOJIHEHUE NMPOCTEUIINX MOCTPOECHUIN U U3MEPEHUN Ha MECTHOCTH, HEOOXOAUMBIX B
peanbHOM KU3HH.

COI'NTACOBAHO COIJTACOBAHO
[IpoTokoi 3acenannst METOAUYECKOTO 3amecTuTens Aupekropa no YBP
00BeAMHEHUS YUYUTEICH €CTEeCTBEHHO- M.A.TomoBaxuna
MareMatudeckoro mukiaa MAOY COII 20 roma
Ne 20 nmenn A.II. TypunHCKOTO nIOCENKa
[cebait
oT 20 romaNe

JI.LH.BonkxoBa
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