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Pa0ouyasi nporpaMmma y4e0HOro npeamMera
«I'eomeTpus»

[ — 9 KJIacChl
IMosicuuTeILHAA 3aANIMCKA.

PaGouast mporpamma no yueOHomy npeamety «['eomerpusi» st 7 — 9 kinaccoB
MyHHUIIMNIATBHOTO Ka3eHHOro 0011e00pa3oBaTesibHOr0 yupexaeHus «Cpeanss
obmeoOpa3zoBarenpHas 1mkona Ne 1» ropoma Cyxunuum Kamyxckoil obnactu
COCTABJICHA B COOTBETCTBUM ¢ TpeboBaHusIMH DenepanbHOro rocyJapcTBEHHOIO
CTaH/JapTa OCHOBHOI'O O00IIEro oOpa3oBaHUsl U HA OCHOBE aBTOPCKOM MPOTpaMMBbl
A.I'. Mepznak, B.b. Ilononckuii, M.C. fAxup, E.B. byuxo (Maremaruka:
nporpammsl @ 5—11 kmaccer A.I'. Mep3nsak, B.b. Ilononcknii, M.C. fxup, E.B.
byuko /—M. : Benrtana-I'pad, 2014) u Ha ocHoBe DyHAaameHTaNbHOrO sApa
coliepkaHusl oOIero ooOpa3oBaHuM, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
o0pa3oBaTeabHOI NPOrpaMMbl OCHOBHOTO O0ILIEr0 00pa3oBaHus, MIPEACTABICHHBIX
B (enepanbHOM TOCYJapCTBEHHOM O00pa30BaTeIbHOM CTaHAApTe OCHOBHOI'O
o0miero o0pa3oBaHusl ¢ y4ETOM MPEEMCTBEHHOCTH C MPUMEPHBIMU IIpOrpaMMaMu
JUIs. HadyaJbHOro oOIero oOpa3oBaHus NO MaTemaTuke. B mporpamme Ttaxke
YUUTBHIBAIOTCS JOMMHUPYIOIIME MJIEM U TOJOXKEHHUS MPOrpaMMbl pa3BUTUS U
(GopMHUpPOBaHUS YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBHM Ji1 OCHOBHOTO OOLIETO
oOpa3oBaHUs, KOTOpbIE 00eCeYnBal0T (POPMUPOBAHKUE POCCUICKOMN TpakIaHCKOM
UJACHTUYHOCTH, KOMMYHHKATUBHBIX KAadeCTB JIMYHOCTH M  CIOCOOCTBYIOT
(hOpMUPOBAHUIO KITFOUEBOI KOMIIETEHIIMN — YMEHUS yUUTHCS.

N3yuyenue yueOHoro mpeamera «l'eomerpusi» B 7-9 kiaccax Ha 0a30BOM
YPOBHE HaNpaBJI€HO Ha JOCTHXKEHHE credyrouieil yeau: GOpMUPOBAHUE KayeCTB
JUYHOCTH, HEOOXOJIMMBIX YEJIOBEKY JJIsi MOJHOLUEHHOW >KHW3HUM B COBPEMEHHOM
OOLIECTBE, CBOMCTBEHHBIX MAaTEMAaTUYECKON NEATENbHOCTH: SICHOCTH U TOYHOCTH
MBICITH, KPUTUYHOCTH MBIIUICHUS, WHTYHIMHA, JIOTHYECKOTO MBIIICHUS,
AJIEMEHTOB AJTOPUTMHUUYECKON KYJIbTYphl, MPOCTPAHCTBEHHBIX NPEICTaBICHUM,
CIOCOOHOCTHM K  TPEOAOJCHHMIO  TPYAHOCTEH;  OBJAJEHHE  CHCTEMOM
MaTeMaTUYECKUX 3HAHUM M yMEHHM, HEOOXOAMMBIX Ui TPUMEHEHUS B
NPAKTUUYECKON JESITeNbHOCTH, W3YYEHHUS CMEXKHBIX JAUCLUMIUINH, MPOJOJKEHUS
oOpa3oBaHUs.

Hcxons u3 nienu o0ydeHne HampaBJICHO Ha PEIICHUE C1e0VIOuUX 3a0ay:

— ¢dopMupoBaHHE MOTHBAllMM W3Y4YCHHUS] MaTEMaTHKH, TOTOBHOCTH U
CIIOCOOHOCTH y4YalllUXCd K CaMOPa3BUTHIO, JIMYHOCTHOMY CaMOOIPEIEIICHHUIO,
MOCTPOCHUIO UHIANBUAYATBHON TPAEKTOPUH B U3YUCHHUH MTPEIMETA;

— ¢opmupoBaHrue y o0OydYarolmUXcs CIOCOOHOCTHM K OpraHuU3allid CBOEH
y4eOHOW NeATEeTHHOCTH TMOCPEACTBOM OCBOCHHMSI JIMYHOCTHBIX, MO3HABATENIBHBIX,
PETYISATUBHBIX 1 KOMMYHHKATUBHBIX YHUBEPCAIBHBIX yUeOHBIX IEHCTBUH;



— (opmupoBanue cnenupUUECKUX I MATEMAaTUKH CTUJIEH MBIIIJICHUS,
HEOOXOJMMBIX JUJII  TOJIHOLUEHHOTO ()YHKIIMOHUPOBAaHUS B  COBPEMEHHOM
0OIIIECTBE, B YACTHOCTHU JIOTHYECKOTO, AITOPUTMUYECKOTO U IBPUCTUUECKOTO.

B moctpoeHun  mporpamMmbel  00y4YeHUS = T'€OMETpUU BEIYLIUMHU
METOJO0JIOTUYECKUMU OPUEHTUPAMU BBICTYNAIOT:

— HHTETPATUBHBIA MOAXO0/ K MOCTPOEHUIO 00YUYEHUSI B COBPEMEHHOM IIKOJIE C
OpUCHTAIlMEl Ha METANpPEIMETHbIE CBSI3U M OTOOpPa)KEHHE POJIM IIKOJIbHBIX
IPEIMETOB B IIEJIOCTHOM KapTHUHE OKpPYXalOLEro MHpa U HUCTOPUYECKON
PETPOCIEKTHBE;

— COBpPEMECHHBIC KOHIICTIIIHH MaTeMaTHYECKOTO o0Opa3oBaHMs B
00111e00pa30BaTEIHLHOM IIKOJIE;

— IIPHUHOUII JXMIHOCTHO OPUCHTUPOBAHHOI'O PA3BUBAIOIICTO 06Y‘1€HHH.

PaGouas nmporpaMmma opueHTHpOBaHa Ha Mcnoib3oBaHue Y MK:

7 kJaacc:
['eomeTpusi: 7 kiacc: Yyd4eOHMK JUIsl  ydamuxcs  0011eo0pa3oBaTebHBIX
opranuzauuii / A.I''Mep3isak, B.M. Ilonskos. - M.: Benrana-I'pad, 2016.
['eomeTpusa: 7 kmacc: AUAAKTHYECKHE MAaTEpHANbl: TOcOOMe IS ydaluxcs
oO1ieoOpazoBarenbHbix opranuzamuii / A.I'. Mep3nsak, B.b. Ilononckuit, E.M.
Pabunosuu, M.C. Sxup. - M.: Benrana-I'pad, 2016.
['eometpusi: 7 knacc: padoune Terpaau Nel, No2 / A.I'. Mepsnsik, B.b. Tlononckui,
M.C. Sxup. — M.: Benrana-I'pad, 2016.
['eomerpusi: 7 kiacc: meroaudeckoe nocooue /E.B.bynko, A.I'. Mepsnsk, B.b.
[Tonouckwuii, M.C. Axup. — M.: Benrana-I'pad, 2016.

8 kiacc:
['eomerpusi: 8 kjacc: y4ueOHUK ISl ydamuxcsi  oO0IieoOpa3oBaTeIbHbIX
opranuzanuii / A.I''Mep3nsak, B.M. Ilonskos. - M.: Benrana-I'pad, 2016.
['eomerpusi: 8 Kiacc: AUAAKTHYECKHUE MaTepuajbl: MOCOOME ISl ydaluxcs
oO1ieoOpa3oBarenbHbix opranuzamuii / A.I'. Mep3nsak, B.b. Tlononckuit, E.M.
Pabunosuu, M.C. Sxup. - M.: Benrana-I'pad, 2016.
['eomeTpus: 8 kiacc: padoune Terpaau Nel, No2 / A.I'. Mepsnsik, B.b. Tlononckui,
M.C. Sxup. — M.: Benrana-I'pad, 2016.
['eomerpusi: 8 kiacc: meroauueckoe nocodue /E.B.byuko, A.I'. Mep3znsk, B.b.
[Tononckuit, M.C. SAxup. — M.: Benrtana-I"pad, 2016.

9 kJuacc:
['eomerpusi: 9 kjacc: yueOHWK ISl ydamuxcs  oO0IieoOpa3oBaTeIbHBIX
opranmuzanuii / A.I'.Mep3znsk, B.M. Ilonskos. - M.: Benrana-I'pad, 2017.
['eomerpusi: 9 kmacc: NUOAKTUYECKHE MaTepuajbl: TOCOOME ISl  ydaluxcs
obmeoOpa3oBarenbHbIX opranusanuii / A.I'. Mep3nsak, B.b. Ilomonckuii, E.M.
Pabunosuy, M.C. fxup. - M.: Benrtana-I'pad, 2017.
['eometpusi: 9 kmacc: paboune terpaau Nel, Ne2 / A.T'. Mep3mnsk, B.b. [Tononckuti,
M.C. Sxup. — M.: Benrana-I'pad, 2017.



['eometpusa: 9 knacc: meroanueckoe nocodue /E.B.byuko, A.I'. Mep3msk, B.b.
[Tononckuii, M.C. SIxkup. — M.: Benrtana-I'pad, 2017.

KonmuecTBO y4eOHBIX 4acoB, Ha KOTOpoe paccunTana Pabouas mporpamma 1o
TCOMETPHH JIJISI YPOBHS OCHOBHOTO 00111ero oopa3zoBanus (7-9 kimacchl):
ABTOpckas pabouasi mporpamma B 7-9 kjaccax paccuuTaHa Ha 35 ydeOHBIC
Henenu: 208 yacos (2 yaca B HEfIEINIO).

7 knacc: 2 gaca B Hezenmto, 70 4acoB B TOJ;
8 ky1acc: 2 yaca B HeAesw, 70 4acoB B roj;
9 kyacc: 2 yaca B HeJieo, 68 4acoB B roJ;

MecTo y4uyeOHOro nmpeaMera B y4eOHOM ILIAHE
KonnuecTtBo ydeOHBIX 4acoB, Ha KOTOpoe paccuuTaHa PabOoyass mporpamMmma Mo
TE€OMETPHUH ISl YPOBHSI OCHOBHOIO 00111€T0 00pazoBanus (7-9 kiacchl):

kiaac | Koanyecrs | KoanyecTB Oo61ee KosnuecTBo Cpox

c 0 YaCOB B | 0 YYEOHBIX | KOJHMYECTB | KOHTPOJIbHBI | peaju3amuu

HeJ1eJT10 HeJleJb 0 4acoB X pabot 3a :
roj

7 2 35 70 5 1 ron

8 2 35 70 7 1 rox

9 2 34 68 6 1 rox

3a 104 208 18 3 roga
KypC

COAEPXAHUME YUEBHOI'O KYPCA TEOMETPUU 7-9
KJIACCOB

ConepxaHue Kypca reoMeTpuu B 7-9 Kjaccax MPEACTaBICHO B BHUAE CIEMY-
IOIIUX COAEPXKATENbHBIX pas3fenoB: «I'eomerpuueckue ¢purypsi», «M3mepeHue
reoMeTrpuyeckux BeanuuH», «Koopamnarepy, «Bekropbl», «I'eomerpusi B
HCTOPUYCCKOM Pa3BUTUMN.

Conepxanue paszgena «[eomerpuyeckue QUIypbD»  CIyKUT 0Oa3on s
JabHEHIIIETO UW3Yy4YEeHUs yyalluMmucs reomeTpuu. M3yueHwe mMarepuana
crocoOCTBYeT (DOPMUPOBAHMIO Y YYAIIUXCS 3HAHUM O TE€OMETpUUecKor durype
KaK BQ)XKHEHILEHM MATEMaTUYECKOM MOJENIM Ul OINKMCAaHUs PEAIbHOTO MMUpA.
['maBHast 1enb MAHHOTO pasliea — pPa3BUTh Yy YydYallMXcid BOOOPAKEHHE U
JOTUYECKOE  MBIIUICHUE IyTEM  CUCTEMATHYECKOTO  HM3YyYE€HUS  CBOMCTB
reOMETPUYECKUX (UTyp M TPUMEHEHMs] STHX CBOMCTB TIpU PEIICHUU 3aj1ad
BBIYUCIUTEIBLHOIO U KOHCTPYKTUBHOIO Xapakrepa. CyllecTBeHHas! poJib IIPU 3TOM
OTBOJUTCSL Pa3BUTUIO TeOMeTpuyecKo HHTyuiuu. CouyeTaHue HArisiHOCTU C
(GOpMaTbHO-IOTUYECKUM ~ TIOJAXOJOM  SBJISIETCSI  HEOTHEMJIEMOW  YacThIO
F€OMETPUYECKUX 3HAHUMU.




Copnepxxanue pasgena «M3MepeHne reoMeTpu4ecKHX BeJTHYHUH» PACIIMPSET
U yIIIyOJIIeT IpeICTaBICHUs yJaluuxcsi 00 U3BMEPEeHUsIX IJIMH, YIJIOB U TUIOMAeiH
¢buryp, crnocobcTByeT (GOPMHUPOBAHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX
KaK [PU PELICHUU TEOMETPUUECKUX 3a/1a4, TAK U B TOBCETHEBHOM KU3HH.

Conepxanue paznenoB «KoopauHarbi», «BekTopb» pacmmpser U yriyosser
MPEACTABIICHUS y4YalllUXCA O METOJIE KOOPAMHAT, PA3BUBACT YMEHUE MPUMEHSATH
anredpanyecKkuil anmapar Mpu pelIeHUU Te€OMETPUYECKUX 3aad, a Takxke 3ajad
CMEKHBIX TUCIUIUINH.

Pasnen «I'eomerpusi B MCTOPHYECKOM Pa3BUTHUM», COJNEPKAHHE KOTOPOIO
(parMeHTapHO BHEAPEHO B H3JIO)KEHUE HOBOIO Marepuaia Kak CBEIECHHs 00
aBTOpax M3y4yaeMbIX (PAKTOB U TEOPEM, UCTOPUHU WX OTKPBITHS, MPEAHA3HAUECH JIJIS
(dbopMHpOBaHUS NPEICTABIEHUN O TEOMETPUU KaK YACTH YEJIOBEYECKOM KYJIbTYpHI,
JUIsl OOIIEro pa3BUTHA IIKOJIBHUKOB, Uil CO3/aHHS KYJbTYPHO-HUCTOPHUYECKOU
cpelibl O0y4eHHUs.

Ipocreiimue reomerpudeckue Gurypsl

Touka, npsimast. OTpe3oK, ayd. Yroa. Buasl yriioB. CMexXHbIE U BEPTUKAIbHBIC
yribl.  buccekrpuca yrna. Ilepecekaromuecs U napajuleidbHbIE  IIPAMBIE.
[lepnenaukyisipaele npsmele. llpusHaku napasuienbHOCTH IHpsAMbIX. CBOMCTBa
IapajuleNIbHBIX MPAMBIX. lIlepneHauKyisap 1 HaKJIOHHAs K NPSMOM.

MHOroyrojibsHuKu

TpeyronpHuku. Buabsl TpeyroibHUKOB. MeauaHa, OHCCEKTpHCA, BBICOTA,
CpenHss JIMHUA TPeyroyibHUKA. [[pu3Haku paBeHCTBA TpEeyroJbHUKOB. CBOMCTBA U
NPU3HAKK  PABHOOEAPEHHOrO0 TpeyroibHUKa. CepeauHHBbI MepreHIuKyIsp
orpe3ka. CymMma yrioB TpEYrojabHUKA. BHEMHWE yIJbl TPEyTrOJbHHKA.
HepaBenctBo TpeyronpHuka. COOTHOIEHHS MEXAY CTOPOHAMH W YyIJaMu
TpeyroabHuka. Teopema Iludaropa. IlomoOubie TpeyronbHuku. IIpusHaku
noo0us TpeyrosbHUKOB. TOUKM mepeceueHus: MeauaH, OMCCEKTPUC, BBICOT
TPEYTOJIbHUKA, CEPEAMHHBIX MEPIEHANKYIISIPOB CTOPOH TpeyrojabHuka. CBOMCTBO
OouccekTpucel TpeyroibHuKa. Teopema daneca. Merpuueckue COOTHOIICHUS B
IPSIMOYTOJIBHOM TpeyrojibHUKe. CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC OCTPOro
yrila TOpsMOYToJbHOro TpeyroibHuka U yriaoB or 0 go 180. dopmyinsl,
CBSA3BIBAIOIINE CHHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC OJHOTO M TOr0 K€ yIJa.
Pemienne TpeyronbHukoB. Teopema CHHYCOB UM TE€OpeMa KOCHUHYCOB.
YetpipéxyronpHuku. [TapamnenorpamMm. CBOMCTBA ¥ MPU3HAKY MMApAJIENOTrPaMMA.
[IpsimoyrosibHUK, poMO, KBajapaT, X CBOicTBa U mpusHaku. Tpaneuus. Cpeanss
JIMHUA TPANCUU U €€ CBOMCTBA. MHOIOYTrOJIbHUKH. BBITYKIIbIe MHOTOYTOJIbHUKH.
CyMMa yrioB BBITYKJIOTO MHOTOYTOJIbHUKA. [IpaBuibHbIE MHOTOYTOJIBHUKH.

Oxpy:xHOCTH U Kpyr. ['eomMeTpuvecKue nocTpoeHust

OKpyHOCTh M Kpyr. OJEMEHTBl OKPYKHOCTM W Kpyra. lleHTpanbHble U
BIIMCaHHbIEe YyIubl. KacarenpHas K OKpPY:KHOCTH M €€ CBOWCTBAa. B3ammHoe
pPacnoJIOKEHUE MPSMOM M OKpYKHOCTH. OnucaHHas W BIIMCAaHHAs OKPYKHOCTH
TPEyroJbHUKA. BIMcaHHBIE M ONHUCAHHBIE YETBIPEXYTOJBHHUKU, MX CBOMCTBA U
IIpU3HaKH. BrimcaHHbIE U ONTMCAaHHBIE MHOTOYTOJIbHUKH.

['eomeTrpuueckoe mecto Touek (I'MT). CepenrHHBIN NEPHIEHIUKYIISIP OTPE3KA U
ouccektpuca yrima kak I['MT. I'eomerpuueckne mOCTPOEHHS LHUPKYJIEM U



nuHerkoil. OCHOBHbIE 3aJaud Ha MOCTPOCHHUE: MOCTPOCHHE Yrja, PaBHOIO
JAHHOMY, TIIOCTPOEHHUE CEpPEAUHHOIO NEPHNEHAUKYJsApa JaHHOTO OTpe3Ka,
MIOCTPOCHUE MPAMOU, MPOXOASUIEH uYepe3 JAaHHYI0 TOYKY M IMEPICHIUKYJIPHOU
JAHHOM TpsIMOM, TOCTpOEHHE OUCCEKTpUCHl AaHHOro yria. I[locTpoenue
TPEYTOJbHUKA IO 3a/IlaHHbIM 35ieMeHTaM. Metoa I'MT B 3amauax Ha HOCTpOEHHE.

N3mepeHue reoMeTpuYeCKUX BeJTMYHH

Jnuna orpeska. Paccrositnue Mexnay nByMms Todukamu. PacctossHue OT TOUYKH 110
npsMon.  PaccrosHme — mexnay — mapauiensHbeIMM - OpsAMbIMA.  [lepumerp
MHOTOyToJIbHUKA. [[nmuHa oxpyxHoctu. JlimHAa 1nyru OKpykHOCTH. ['pagycHas
Mepa yria. BemnuumHa BnMcaHHOroO yria. IIoHATHS muiom@aau MHOTOYTOJIBHHKA.
PaBHoBenukue ¢urypel. HaxokaeHue IUiomaay KBaApara, MNPSMOYTOJIbHUKA,
rapasuiesiorpamma, TpeyrojabHuKa, Tpaneuuy. [lonstue momanu kpyra. [hnomans
cexTopa. OTHoIIeHHE TUIoIaiel TOJOOHBIX (Uryp.

JlekapTOBbIe KOOPANHATHI HA MJIOCKOCTH

@opMmyna paccTOSTHUS MEXIy JBYMs ToukaMu. KoopawHaThl CepeauHbl
oTpe3ka. YpaBHEHUE (QUTYpbl. YpaBHEHHUS OKPYKHOCTH U MPSIMOH. YTIIOBOI
KO3 PUIIMEHT MPAMOH.

BexTopbl

[Tonsarue BekTopa. Moayinb (1uHa) BekTopa. PaBHble BekTOphl. KosmnHeapHbie
BeKTOpbI. KoopaunaTel BekTopa. CiioKeHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. CKaIpHOE NPOU3BEIECHHE BEKTOPOB. KocuHyC yria mexny
JIBYMsI BEKTOPAMH.

I'eomeTpuueckue npeodpazoBaHus

[Tonsitue o mpeoOpazoBanuu Gurypsl. JBmwkenue dburypsl. Bumbl aBuxeHus
burypsl: napamienbHBIN MEPEHOC, 0CceBasi CUMMETPUS, IICHTpalbHAs CUMMETPHS,
noBopoT. PaBubie purypsl. ['omoteTus. [lomodue puryp.

JIEMEHTBI JIOTUKH

Omnpenenenne. Axcuomel U Teopemsl. Jloka3zaTenbCTBO. Jl0Ka3aTeinbCTBO OT
npotuBHoro. Teopema, oOpatHas nanHod. Heobxoaumoe 1 J0CTaTOYHOE YCIOBHSI.
VYnotpebieHue JIOrn4eckux CBSI30K €Clu..., TO ..., TOI/Ia U TOJIBKO TOI'A.

I'eomeTpusi B HCTOPUYECKOM PA3BUTUH

N3 ucropum reomerpun, «Hawana» Esximpa. HMcropms nstoro mocrynara
EBxinna. TpuroHomerpus — Hayka o0 MU3MEPEHHMH TPEyroiabHUKOB. IlocTpoeHue
IIPAaBWIBHBIX MHOIOyrojJbHMKOB. Kak 3apommnace wnnpes xkoopaunar. H.M.
Jlo6auesckwuit. JI. Diinep. @anec. [Tudarop.



JIMYHOCTHBIE, METAITPEJIMETHBIEHA ITPEJIMETHBIE
PE3YJBbTATBI OCBOEHUA COAEP KAHUA KYPCA TEOMETPUHN

W3ydyeHne mMaTeMaTHKH MO JaHHOW MporpaMme crocoOCTBYeT (HOPMHUPOBAHHIO Y
yUYaluxcs JUYHOCTHBIX, METApPEIMETHBIX, MPEAMETHBIX PE3yIbTaTOB OOYUEHUS,
COOTBETCTBYIOIIUX TpeOOBaHUSIM denepanbHOTO rOCyAapCTBEHHOTO
00pa30BaTEeNbHOrO CTAaHAAPTa OCHOBHOTO 001Iero 00pa3oBaHMUsL.

Jluunocmmnole pe3yiomamal:

1) BocnuTaHWE POCCUHCKOM TpakIaHCKOM WACHTUYHOCTH: NaTpUOTHU3MA,
yBaxkeHus: K OredyecTBy, OCO3HaHMUS BKJIAJa OTCYECTBEHHBIX YUEHBIX B PA3BUTHE
MHPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTb U CHOCOOHOCTB
oOyyJarommxcsi K CaMOpPa3BUTHUIO U CaMOOOpPA30BaHMIO HAa OCHOBE MOTHBAIMU K
OOyYEHHIO U TIO3HAHUIO;

3) oco3HaHHBIM BHIOOpP U MOCTPOECHHE JadbHEHIIEH MHAUBUAYAIbHON TPACKTOPHUU
oOpa3zoBaHus Ha 0aze OPUEHTHUPOBKM B MHUpe Ipodeccrii U npodheccuoHaIbHbIX
INPEANOYTEHUI C YYETOM YCTOMYMBBIX MO3HABATENIbHBIX MHTEPECOB, a TaKKe Ha
OCHOBE (POPMUPOBAHMS YBAKHUTEIBHOIO OTHOLIEHUS K TPYIYy, Pa3BUTHE OIbITA
Y4acTHsI B COLIMAIIBHO 3HAYUMOM TPY/E;

4) ymeHue KOHTPOJIMPOBATH IMPOLIECC U PE3yJbTaT yueOHOM M MaTeMaTU4ecKOu
NEATEIbHOCTH;

5) KpWUTHYHOCTH MBILUICHUS, WHUIMATHBA, HAXOJYMBOCTb, AKTUBHOCTb IIPH
pELIEHMM MaTeMaTHYECKUX 3a1ad.

Memanpeomemmnbwie pe3yromamol:

1) yMeHHe caMOCTOSATENbHO OMNPENEATh LM CBOEro OOy4YeHHUs, CTaBUTh M
dbopmynupoBaTh 1151 ce0s1 HOBBIE 3a7ja4u B yu€0O€e, pa3BUBAaTh MOTHUBBI U UHTEPECHI
CBOEH MO3HABATEJILHOM JEATEIBHOCTH;

2) yMEHHME COOTHOCUTh CBOM JICHCTBHUS C IUIAHUPYEMBIMH pe3yJibTaTaMu,
OCYIIECTBIISITh KOHTPOJIb CBOEW JIESTEIBHOCTH B IMPOLECCE JTOCTUKECHUS
pe3ynbTara, OnpeaesaTh CIOCOOb! IEUCTBUM B paMKax MPEIOKEHHBIX YCIOBUHN U
TpeOOBaHM, KOPPEKTUPOBATH CBOU JICUCTBHS B COOTBETCTBUU C M3MEHSIOMIEHCS
CUTYyalUEH;

3) yMmeHHEe oOmpenensaTh TIOHATUS, CO3[aBaThb OOOOIIEHUS, YCTaHABIIMBAThH
aHAJIOTUH, KJIAaCCU(UIIUPOBATh, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAaHUA W
KpUTEPHUH IS KJIacCu(pHUKaImu;

4) yMeHHe yCTaHaBJIMBATh MPUUMHHO-CJICJACTBEHHbBIC CBS3U, CTPOUTH JIOTHUUYECKOE
paccyxJieHue, yMO3aK/IloueHHe (MHAYKTUBHOE, NIEyKTUBHOE W IO aHAJIOTUU) U
JI€JIaTh BBIBO/IBI;

5) yMeHue WLTIOCTPUPOBATh U3YUYEHHBIE TIOHITHS U CBOMCTBA (hUryp, OpoBepraTh
HEBEPHBIC YTBEPKICHUS;



6)  KOMIIETEHTHOCTb B  O0JacTM  HCHONB30BaHHUS  MH(OPMALMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTH;

7) nepBOHauYaNbHbIE MPEACTABICHUS 00 HIEAX U O METOJaX MaTEeMaTHKU Kak 00
YHUBEPCAIBHOM S3BIKE HAYKU M TEXHUKE, O CPEICTBE MOJCIMPOBAHUS SBJICHUN U
IIPOLIECCOB;

8) yMeHue BUJETh MAaTEMATUUYECKYIO 3a]]auy B KOHTEKCTE IPOOJIEMHON CUTYyalllH B
JAPYIUX JUCLUIIINHAX, B OKPYKAIOIIEH )KU3HU;

9) ymMeHHe HAXOAUTh B PA3IMYHBIX UCTOUYHUKAX WH(OPMALINIO, HEOOXOAUMYIO IS
pEelIeHUs] MaTeMaTUYeCKUX MpoOJjieM, W MPEACTABIATh €€ B MOHATHOU (opMme,
OPUHUMATh PEUIEHUWE B YCJIOBHUSAX HEIMOJHOM WM H30BITOYHOM, TOYHOM WIIU
BEPOATHOCTHON MH(pOPMAIINH;

10) yMeHHe NOHMMAaTh U UCIOJIb30BAaTh MAaTEMATUUYECKHUE CPEJICTBA HAIJISIIHOCTH
(rpadukm, TaONULBI, CXEMbl W Jp.) AJIA WUIIOCTPAllUM, HWHTEPIpETaluH,
apryMeHTaluu;

11) ymeHue BBIABUTaTh THUIOTE3bl MpPU PELICHUH 33Ja4d  OHHUMATh
HEOOXOJMMOCTb UX MTPOBEPKH;

12) noHMMaHHE CYIIHOCTH QJITOPUTMHUYECKUX MPEANUCAaHUH U  yMEHHUE
JEHUCTBOBATh B COOTBETCTBUH C IIPEIIOKEHHBIM aJITOPUTMOM.

Ilpeomemmnuwie pe3yromamoi:

1) oco3HaHue 3HaYEHUsI TEOMETPUU ISl IOBCETHEBHOM KU3HH YETIOBEKA;

2) mpenacTaBiI€HUE O TE€OMETPUHU Kak chepe MaTeMaThuyecKoW NesATeIbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAYUMMOCTH JIJIsl Pa3BUTHS LIMBUIIU3ALUY;

3) pa3BuTHEe YyMEHHM paboTaTh ¢ Yy4YEOHBIM MaTEMATUUYECKUM TEKCTOM
(aHaIM3MpPOBATH, M3BIEKATh HEOOXOAMMYIO HWH(OPMAIUIO), TOYHO M TIPAMOTHO
BBIPDAKATh CBOM MBICIIM C NPUMEHEHUEM MATEMaTUYECKOH TEPMHMHOJOTUU U
CUMBOJIMKH, IPOBOJIUTH KJIACCU(PHUKALIUU, TIOTUUECKIE 0OOCHOBAHMS;

4) BnaneHue O0a30BBIM MOHATUIHBIM amnmapaToM IO OCHOBHBIM pa3zjenaM
COJIEp KaHUS;

5) cucreMatuyeckue 3HaHUS 0 PUTypax U UX CBOMCTBAX;

6) npakmuuecku 3Hauumvle 2eomMempuyvecKue yYMeHUs U HABLIKU, YMeHUE
NPUMEHAMb UX K PEUIEHUI0 2e0MEeMPUYECKUX U He2eoMempuiecKux 3aoau, a
UMEHHO:

* n300paxaTh GUTYpHl HA MJIOCKOCTH;

* UCIOJIb30BaTh T€OMETPUYECKUMN SI3bIK JIJISI OMUCAHUS MPEIMETOB OKPYKAIOIIETO
MUpa;

* U3MEPSATH JJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, BBIYUCIIATH IUIOIMIAN (DUTYD;

* pacno3HaBaTh U U300pakaTh paBHbIC, CHAMMETPUYHbBIE U TIOJIOOHBIE (DUTYPHI;

* BBIOJHATH MOCTPOEHUS TEOMETPUYECKUX (UTYp C MOMOIIBI0 IUPKYJIS H
JINHEUKH;

* YUTATh U UCIIOJIB30BaTh MH(POPMAIIUIO, IPEACTABICHHYIO Ha YEePTEkKaX, CXEMaX;

* IPOBOJIUTH NMPAKTHYECKUE PACUETHI.



INVIAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUS 'EOMETPUHA B 7-9
KIACCAX

I'eomerpuueckue Gpurypsi

BbIlyCKHUK Hay4UTCS:

* T0JIb30BAThCS SI3bIKOM TE€OMETPUM JJI ONHUCAHMS TMPEAMETOB OKPYKAIOILIETO
MHpa U UX B3aUMHOTO PACTIOI0XKECHUS;

* pacro3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX T€OMETPUUYECKUE PUTYPHI
U UX KOH(pUTypaIuu;

* KJIaCCU(PUIIUPOBATH T€OMETPUUECKUE QUTYPHI;

* HaXOJWUTh 3HAYCHHS JJIMH JIMHEHHBIX 3JIEMEHTOB (UTyp W WX OTHOIICHHS,
rpaaycHyto Mepy yrioB ot 0 1o 180 rpagycoB, IpuMeHsIsl ONIPEAEIICHUs, CBOMCTBA
U TMPU3HAKU (PUTYp M UX DJIEMEHTOB, OTHOIICHUsS (uUryp (paBeHCTBO, MoaoOue,
CUMMETPHH, IIOBOPOT, NapaJLJIEIbHBINA MEPEHOC);

* ONEpUpOBaTh C HAYAJIbHBIMU TOHATUSIMU TPUTOHOMETPUU U BBINOJIHATH
AJIEMEHTapHbIE oneparuu HajJ (YHKIUSIMHU YTJIOB;

* JIOKa3bIBaTh TEOPEMBI;

* pemarh 3aa4M Ha J0Ka3aTesIbCTBO, ONMHUPAsACh HA U3YUYEHHbIE CBOMCTBA QUTYp U
OTHOILICHUI MEXAy HUMU U IPUMEHSISI U3YUEHHbBIE METO/IbI I0KA3aTEbCTB;

* pemaTh HECJIOXHBIE 3aJa4d Ha MOCTPOEHUE, MPUMEHSST OCHOBHBIE AJTOPUTMBI
MIOCTPOCHUS C TOMOIIbIO IUPKYJIA U JINHEWKY;

* peliaTh NPOCTEUIINE INIAHUMETPUYECKHE 3a]a4l B IPOCTPAHCTBE.

BBIITYCKHUK IOJYYHUT BO3MOKHOCTb:

* OBJAJECTh METOJAAMM PEIICHUS 3aJad Ha BBIYMCICHUS M JI0KA3aTEIbCTBA:
METOJIOM OT MPOTHBHOTO, METOJIOM II0JI00HMs, METOJOM Ilepedopa BapHaHTOB U
METOJOM I'€OMETPUYECKUX MECT TOUCK;

* MPUOOPECTH OIBIT MPUMEHEHUs aNreOpanvyecKoro W TPUTOHOMETPUUYECKOTO
arrapara v WJe IBMKECHUS MPU PEIICHUHA T€OMETPUYECKUX 3a/1a4;

* OBJIAJIETh TPAAULIMOHHOW CXEMOW PEIICHMS 3a7a4 Ha MOCTPOCHUE C MOMOIIBIO
IUPKYJIS U TUHEUKH: aHAJIN3, IOCTPOEHHE, JOKA3aTEIbCTBO U UCCIEAOBAHUE;

* HAYYWUTHCA PEUIaTh 3aJa4d Ha MOCTPOCHUE METOJIOM T'€OMETPUYECKOr0 MECTa
TOYEK ¥ METOJ0M HOJ00HS;

* TPUOOPECTH OMBIT HKCCICIOBAHUS CBOMCTB IIJIAHUMETPUUECKUX (GUTYp C
ITOMOIIbI0 KOMITBIOTEPHBIX MPOTPAMM;

* MPUOOPECTHU OMBIT BHIMOJHEHUS IPOECKTOB.

I/I3MepeHne reOMCTPUICCKHUX BCJIUYHNH



BhIITYCKHUK HAYYHUTCSL:

* HCIOJIb30BaTh CBOMCTBA M3MEPEHUs MJIMH, IUIOMIAJICH U YIJIOB MPU PEIICHUU
3a7a4 Ha HaAXOXJAEHUE JJIMHBI OTpPE3Ka, JJIMHBI OKPY>XHOCTH, JJIMHBI JYyTd
OKPYKHOCTH, TPATyCHOM MEPHI yIJIa;

* BBIUUCJIATH IUIOMIAAM TPEYrOJIBHUKOB, MPSMOYTOJILHUKOB, MapajjieIorpaMMOB,
Tpamnenuii, KpyroB U CEKTOPOB;

* BBIYUCIIATH JJIMHY OKPY>KHOCTHU, JINTMHY YT OKPYKHOCTH;

* BBIUMCIATH JUIMHBI JMHEHHBIX JJIEMEHTOB (GUTYp M WX YIJIbI, HCHOJB3YS
bopMyIIBI TMHBI OKPY>KHOCTH U JJIMHBI TYTH OKPYXHOCTH, (POPMYIIBI TUTOIIAACH
duryp;

e pemaTh 3aJa4yd Ha JIOKA3aTeIhCTBO C HWCMOJIB30BaHHEM (OPMYN JITTUHBI
OKPY>KHOCTH U IJTUHBI JYyTU OKPYKHOCTH, GOopMyI Iiomiaaeit puryp;

* pelath NPakTUYECKUE 3a7adyM, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX
BEIMYMH (HUCMOJB3ys TIPH HEOOXOJUMOCTH CIPABOYHMKH U TEXHUYCCKHE
CPE/ICTBA).

BBINYCKHUK IOJIYYUT BO3MOKHOCTh HAYUYUThCS:

* BBIUMCIATH IUIOIIAAM (QUIyp, COCTaBICHHBIX W3 JBYX WIH OoJjee
IIPSAMOYTOJIBHUKOB, IapajuIeIorPaMMOB, TPEYTOJIBHUKOB, KPyra U CEKTOPa;

*  BBIYMCIATH  IUIOMIAJAA  MHOTOYIOJIbBHMKOB,  MCIHOJIb3YS  OTHOILICHHS
PABHOBEJIMKOCTY U PAaBHOCOCTABIICHHOCTH;

* IPUMEHSTH aNreOpanvyeckuii 1 TPUrOHOMETPUUECKHUH armapaT U UJAeu JBUKEHUS
IIPU PEIICHUY 33/1a4 HA BBIYMCIICHHUE IUIONIAJEH MHOTOYTOJIBHUKOB.

Koopaunarsl

BhIITyCKHUK HAYUYHUTCSI:

* BBIYMCIIITH JUIMHY OTpe3Ka MO KOOPAWHATAM €ro KOHIIOB; BBIYUCIATH
KOOPJIMHATHI CEPEIMHBI OTPE3Ka;

* WCHOJIb30BAaTh KOOPAWHATHBIM METOJA JJIi HM3YYCHUsS CBOMCTB TPSIMBIX U
OKPY’KHOCTEM.

BBINYCKHUK IOJIYYUT BO3MOKHOCTD:

* OBJAACTh KOOPJAMHATHBIM METOAOM PEHICHUS 3aJa4 Ha BBIYUCICHUA U
JI0Ka3aTeJIbCTBO

* IpUOOpPECTHU ONBIT HCIOJIL30BaHUS KOMIIBIOTEPHBIX MPOTpaMM JJIs aHau3a
YACTHBIX CIy4a€B B3aUMHOTO PACIIONIOAKEHUSI OKPYKHOCTEMN U MPAMBIX;

* npuoOpecTH OMNbIT BBINOJHEHUS MpoeKToB Ha Temy «lIpumeHenue
KOOPJMHATHOTO METOA MPY PEIICHUU 3a/1a4 Ha BBIYMCICHUS U 10KA3aTEIbCTBAY.

BexTopsl

BBINYCKHUK HAYUUTCS:




* ONEPHUPOBATH C BEKTOPAMU: HAXOIUThb CyMMY M Pa3sHOCTb JBYX BEKTOPOB,
3aIaHHBIX T'€OMETPUYECKHU, HAXOAUTh BEKTOP, PABHBIN IPOU3BEACHUIO 3aJaHHOTO
BEKTOpPA Ha YKCIIO;

* HAXOJUTH JUJI BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU: UIMHY BEKTOPA, KOOPAUHATHI
CYMMBI U Pa3HOCTHU JABYX U 0OJie€e BEKTOPOB, KOOPJAUHATHI MPOU3BEICHUS BEKTOpa
Ha YUCJIO, IPUMEHSS IPU HEOOXOAUMOCTU COYETATEIbHBIN, IEPEMECTUTEIBHBIA U
pacIpeIeauTeIbHbIN 3aKOHBI,

* BBIYUCIATH CKAJLIPHOE NPOU3BEICHUE BEKTOPOB, HAXOAUTH YIOJ MEXKIY
BEKTOPAaMH, YCTAHABIIMBATh NEPIIEHANKYJIAPHOCTD MPAMBIX.

BBINYCKHUK NOJYYUT BO3MOKHOCT:

* OBJIAJICTb BEKTOPHBIM METOAOM JUI PEHICHUS 3a4a4 Ha BBIYMCICHUS W
JI0Ka3aTeIIbCTBa,

* PUOOPECTHU OMBIT BHIIOJHEHUS POEKTOB.




IIpumepHoOe TeMaTHYeCcKOe IUIAaHUPOBaHue. I'eomerpus. 7 Kiace
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I'naga 1
IIpocreiimmue 15
reomerpudeckue Gurypbl
U UX CBOICTBA
1 Touku u psiMbIe 1Ipusooums puMepbl TEOMETPUUECKUX PUTYP.
OTPE30K 1 €ro JTHHa Onucvigams TOUYKY, IPIMYIO, OTPE3OK, JIyY, YIOJL.
Dopmynuposams:
3 | JIyu. Yron. Usmepenne onpeoesienus; paBHBIX OTPE3KOB, CEPEUHBI OTPE3KA, PACCTOSIHUS MEXKITY
yTJIIOB IBYMs TOUYKaMU, JOTOJHUTENbHBIX JTy4Yeld, pa3BEPHYTOrO yIia, paBHbIX
4 | CMexHbIE U 3 yIJI0B, OUCCEKTPUCHI yTiIa, CMEKHBIX U BEPTUKAIBHBIX YTJIOB,
BEPTHUKAJIbHBIE YTJIbI MEePECEKAIOIINXCA MPAMBIX, TEPIEHIUKYJIAPHBIX IPSIMBIX, IEPIICHANKYIISIPA,
HAaKJIOHHOM, PACCTOSIHUA OT TOYKHU 10 IPSMOW;
5 | [lepnenaukynspHbie 1 . N
C80UCMEa: PACIIOIOKEHNS TOYEK HA IPSIMON, U3MEPEHMSI OTPE3KOB H YIJIOB,
psiMbIE
P CMEKHBIX U BEPTUKAIBHBIX YTJIOB, MEPICHIUKYIISIPHBIX MPSMbBIX; OCHOBHOE
6 | AKCHOMBI 1 CBOMCTBO IPSIMOH.
TToBTOpEHHE 1 1 Knaccugpuyuposams yrimi. §
CHCTEMATH3ALS /loxaszvlieams: TEOPEMBI O MTEPECEKAIOIINXCS MPAMBIX, O CBOHCTBAX CMEMKHBIX
yaeGHOr0 MaTepHana 1 BEPTHKAILHBIX YIVIOB, O €IMHCTBEHHOCTH NPAMOH, NePIeH MKy IPHO
JTAHHOM (ciyvai, Kor/a TOYKa JISKUT Ha JAHHOU MPSIMOi1).
Kontponbshas padbora Ne 1 1

Haxooums nnuHy oTpeska, rpaJyCHYIO MEpPY YIJia, HCIOJIb3Ys CBOWCTBA UX
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U3MEPEHNN.
H300pasicams ¢ TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB T'€OMETPUUECKUE
(Gurypsl: OTpe30K, JIyd, Yroil, CMEKHbIE U BEPTHUKAIbHBIE YTIIbI,
MEPHEHANKYJIAPHBIE NPAMbBIE, OTPE3KU U JIyUH.
lloscHuamp, 4TO TaKOE aKCUOMa, OIPEIeIICHNE.
Pewams 3anaun Ha BBIYUCIIEHUE U IOKA3aTEIbCTBO, TPOBO/IsI HEOOXOAUMBIE
JI0Ka3aTeJIbHbIE PACCYKICHUS
I'naga 2 18
TpeyrojabHuKku

7 | PaBHbBIE TPEYTOJbHUKH. 2 Onucbléams CMbICI IOHATHS «paBHbIE QUTYpbD». [[pUBOIUTE IpUMEpPHI

BricoTa, MennaHna, pPaBHBIX QUTYD.
OuccekTpuca H306pasxcams 1 HAXOIUTH HA PUCYHKaX PaBHOCTOPOHHME, PABHOOEAPEHHbIE,
TPEYroJIbHUKA IPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE, TYIIOYT'OJIbHBIE TPEYTOJIBHUKH U UX
8 | Ilepsslii u BTOpOI 5 JJICMCHTBI.
MPH3HAKY PABCHCTBA Knaccugpuyuposams TpeyroibHUKH 110 CTOPOHAM U yIJIaM.
TPEYTOJIbHUKOB Dopmyruposans:
- onpeoeneHus; OCTPOYTOJIbHOTO, TYIOYTOJIbHOTO, IPSMOYTOJILHOTO,

9 PaBHOOEpCHHBIH 4 PaBHOOEIPEHHOTO, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJILHUKOB,;
TPEYTOJIEHIK 1 €T0 OMCCEKTPUCHI, BBICOTHI, MEMAHBI TPEYTOJIBHUKA; PABHBIX TPEYTOJIbHUKOB;
CBOHCTBA CEPEAMHHOTO MEPIICHANKYIISIpa OTPe3Ka; MePUMeTpa TPEyroJbHUKA;

10 | [Ipusnakwu 2 ceolicmea. paBHOOEIPEHHOT'O TPEYTOJbHHUKA, CEPEIUHHOTO MEPIICHIUKYIISIpa

paBHOOEIPEHHOTO

OTpe3Ka, OCHOBHOI'O CBOMCTBA PABEHCTBA TPEYTOJIbHUKOB;
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TPEYTOJIbHUKA NPU3HAKY. PAaBEHCTBA TPEYTOJIbHUKOB, PABHOOEAPEHHOTO TPEYTOJIbHHUKA.

11 | Tpermit npussak 2 ﬂoxaazzzeamb TEOPEMBL: O €IMHCTBEHHOCTH NPAMOH, NEPIICHAMKYIPHOMH
PaBEHCTRA JAHHOM (CiTy4aid, KOr/1a TOUKa JIE)KUT BHE I[aPéHOI/I MpsIMOi1); TpY NIPU3HAKa
TPEYTONBHIKOB PaBeHCTBA TPEYTONLHAKOB; NPU3HAKH PaBHOOEPEHHOTO TPEYTONbHUKA,

TEOPEMBI O CBOMCTBAX CEPEAMHHOIO MEPIEHIUKYIISIPA, PABHOOEIPEHHOTO U

12 | Teopemsr 1 PaBHOCTOPOHHET'O TPEYTOJIbHUKOB.

HOBTOpCHHe u 1 PGS"bﬂCH}ZWZb, 4TO TaKOC TCOpEMaA, OIIMChIBATL CTPYKTYPY TCOPCMBI.

cHCTEMaTH3aIHs OOBACHATD, KaKyI0 TEOPEMY Ha3bIBAIOT 0OpAaTHON JaHHOH, B UM

y4eGHOro MaTepuana 3aKJII0YAETCS METOJ 10KA3aTeNIbCTBA OT IPOTUBHOTO. IIpUBOAUTE IpUMEPHI
YICIIOJIb30BaHUs 3TOI0 METO/IA.

Koutponbhas padora Ne 2 1
Pemate 3a1aun Ha BBIYKCIIEHUE U 10KA3aTEIBCTBO

I'naea 3
IMapasuienbHbIE IPAMBIE. 16

CymMMa yriioB TpeyroJibHMKA

13 | ITapannenbHbIE IpsSIMBbIE 1 Pacnosnasams Ha yepTexax napaiesbHble IPsIMBIE.

14 | Npusnaxn 2 N306paxaTh C MOMOIIBIO TMHEUKH U YTOJIbHUKA MTapaljIe/IbHbIC IPSMBIE.
MAPAIETBHOCTH TPSMBIX Onucwvieams yribl, 00pa3oBaHHbIEC IPU MIEPECEUEHUH JIBYX MPSMBIX CEKYIEH.

Dopmynuposamsw:

15 | CpoiicTBa mapanmiebHbIX 3 onpedeierusi: TApAIUICTbHBIX MPSIMBIX, PACCTOSHUS MEXTY MapauIeIbHBIMU
IIPAMBIX IIPSAMBIMH, BHEILLIHETO yIila TPEYTrOJIbHUKA, TUIIOTEHY3bl U KaTeTa;

16 | Cymma yrioB 4 ceolicmea. apajuielIbHbIX MPSMBIX; YTJIOB, 00pa30BaHHBIX MPU MEPECECUECHUN

TPCYT'OJIbHUKA

NnapaJuiCIbHBIX IIPAMBIX CCKYH_IGI\/'I; CYMMBEI YJI0B TPEYroJbHHUKA, BHCIIHETO
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17 | IIpAsMOyTOIBHBIN 2 yTJla TPEYTOJIBHUKA; COOTHOLIEHUN MEXIy CTOPOHAMH U YIIIAMHU
TPEYTOJIbHUK TPEYroJIbHUKA; IPSIMOYTOJILHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO
18 | Croiicrra 2 MapajuieIbHbIX MPSIMBIX;
HPSIMOYTOTBHOTO NpU3HAKY: MAPAJIETbHOCTH MPSAMBIX, PABEHCTBA MPSAMOYTOJIbHBIX
TPEeyTONbHIKA TPEYrOJIbHUKOB. )
/lokazvieams: TEOPEMBI O CBOMCTBAX MapajUIeNIbHBIX MPSAMBIX, O CYMME YIJIOB
IloBTOpenue u 1 TPEYTOJIBHUKA, O BHEIIHEM YTJIE TPEYTOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA,
CHCTCMaTH3alHsA TEOPEMBI O CPAaBHECHHH CTOPOH M YIJIOB TPEYTOJbHHUKA, TECOPEMBI O CBOWCTBAX
y4eOHOro Marepuaia IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPU3HAKH TapaAJIICIIbHBIX MIPAMBIX,
KonTtponbHas pa6ora Ne 3 1 PaBEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
Pewams 3anaun Ha BBIYUCIIEHUE U I0KA3aTEIbCTBO
I'naga 4
OKpYKHOCTH U KPYT. 16
I'eomeTpuyeckue nmocTpoeHHust
19 | I'eomeTpuueckoe MeCTO 2 llosacHuamp, 4TO TaKoe 3a7a4a Ha MOCTPOEHUE; TEOMETPUUYECKOE MECTO TOUEK
To4YeK. OKpPYKHOCTh U (I'MT). IlpuBoauts npumepsl [ MT.
KpyT H306pasxcams Ha pUCYHKaX OKPYKHOCTb U €€ 3JIEMEHTHI; KacaTeJIbHYIO K
20 | Hexoropsie croiicTea 3 OKPY>KHOCTH; OKPY’KHOCTb, BIMCaHHYIO B TPEYT'OJIbHUK, U OKPY>KHOCTD,

OKPYXHOCTH.
KacarenpHas k
OKPYKHOCTH

ONMCAHHYIO OKOJIO Hero. ONMUChIBaTh B3aUMHOE PACIION0KEHNE OKPYKHOCTH
U [IPAMOM.
Dopmyruposams:
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21 | OnucanHas ¥ BIMCAaHHAs 3 onpeoenenus.; OKPYKHOCTH, KpyTa, UX 3JIEMEHTOB; KacaTeJIbHOM K
OKPY’KHOCTH OKPY’KHOCTH; OKPY’KHOCTH, OITMCAHHOU OKOJIO TPEYTOJIbHUKA, H OKPYKHOCTH,
TPEyTrOJbHUKA BIIMCAaHHOM B TPEYTOJIbHUK;
22 | 3ajaum a mocTpoenye ceolicmea: CEPEeIMHHOTO NepneHanKysapa kak [’ MT; GuccekTpuchl yriia Kak
I'MT; kacaTenpHON K OKPYKHOCTH; TUAMETPA U XOPJIbl; TOUKHU [IEPECEUCHUS
23 | MeTon reoMeTprIecKHX CEpEAMHHBIX TMEPIICHIUKYIISIPOB CTOPOH TPEYTOJIBHUKA; TOUKHU TIEPECCUCHHSI
MCCT TOYCK B 3a/la"ax Ha OMCCEKTPHC YTIIOB TPEYTOJIbHHKA,
ITOCTPOCHHNC NPU3HAKY KacaTeJIbHOM.
I[ToBTOpEHME U 1 Jlokazvieams: TEOPEMBI O CEPETMHHOM MEPIEHIUKYISIPE U OUCCEKTPHUCE yIiia
cUCTeMaTH3aIys kak ['MT;
y4eGHOro MaTepuana 0 CBOMCTBaxX KacaTeJabHON; 00 OKPYKHOCTH, BIMCAHHOMN B TPEYTOJIbHUK,
KonTponbHas pabora Ne 4 1 }))nncaHHon OKOJIO TPEYTOJIbHUKA; HpI/ISHaKI-/I KacaTeJIbHOM.
ewiams OCHOBHBIE 3aJ1a4d HA IIOCTPOCHUE: ITIOCTPOCHUE YIila, PABHOIO
JAHHOMY; IIOCTPOEHUE CEPEAUHHOIO MEPIIEHANKYIISIPA JAHHOTO OTPE3KA;
IIOCTPOCHUE MPSIMOM, MPOXOASAIIEN Yepe3 JaHHYIO TOUKY U
NEePHEeHAUKYJIIPHON TaHHOW MPSIMOi; MOCTPOEHHE OMCCEKTPUCHI JAHHOTO
yTJIa; IOCTPOEHNE TPEYTOJIBHUKA IO ABYM CTOPOHAM M YIUIy MEXKAY HUMM; 10
CTOPOHE M JIBYM NPWJICKAIINM K HEW yIJIaMm.
Pemrars 3amaun Ha noctpoenue merogom ['MT.
Cmpoumbsb TPEYTroOJNIbHUK 110 TPEM CTOPOHAM.
Pewams 3anaun Ha BEIYUCIIEHUE, JOKA3aTENBCTBO U ITIOCTPOCHUE
O0001meHNe 5

H CUCTEMaTHU3alluA
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3HAHUM yYaIUUXCH
VYpaxHeHus 11 TOBTOPEHHUS 4
Kypca 7 xkiacca
Kontponbshas pabora Ne 5 1
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=
I'naea 1 26
YeT1bIpéxyroJibHUKH

1 | YeTbIpEXYroNbHUK U €TO 2 llosachamy, 4TO TaKOE YETHIPEXYTOJBHUK. ONMHUCHIBATH DIIEMEHTHI
AIIEMEHTBI YEeThIPEXYTOJIbHUKA.

2 | Mapannenorpamm. 3 Pacno3znasams BBITYKIIbIE U HEBBITYKIIbIE qug.péxerJIbHHKH.
CroiicTra H300pasicams 1 HAXOUTh HA PUCYHKAaX YETHIPEXYTOJbHUKHU Pa3HbIX BUOB
MapaIeTorpaMMa U UX 3JIEMEHTHI.

Dopmynuposams:

3 | IlpusHaku 2 onpeodenenus: apajjieiorpaMma, BICOThI MapajuieorpaMmma;
11apajuiejiorpaMma MPSIMOYTOJIbHUKA, poM0Oa, KBaJparta; CpeHEH JIMHUH TPEYTOJIbHUKA;
[IpsIMOYTOTBHHUK 2 Tparelny, BBICOTHI TPaNeluru, CPEIHEN JTUHUU TPAIICLIMU; IEHTPAILHOTO
PorG 5 yIJ1a OKpY’KHOCTH, BIIICAHHOTO YIJla OKPYKHOCTH; BIMCAHHOTO 1

OMMCAHHOTO YEThIPEXYTOJIbHUKA;
KBanpar 2 ceolicmea. mapajijieorpaMMa, NpsiMoyroJibHUKa, poM0a, KBaapara,
KonTponbHas pabota Ne | 1 CpPEeIHUX JIMHUM TPEYrOMbHUKA H TPATIELH, BIMCAHHOTO YI1Ia, BICAHHOTO
Y OMKMCAHHOTO YEThIPEXYTONbHUKA;

7| Cpennss minns 2 npusHaKu: MapameaorpaMma, IpsMOYTOJIbHUKA, POMOa, BIIMCAHHOTO U
TpeyroJbHuKa OIMCAHHOTO YETHIPEXYTONBHUKA.

8 Tpanerus 4 Jloka3zbieamsb: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIbHUKA, O TPALyCHOU
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=
9 | LeHTpanbHble 2 Mepe BIIMCAHHOTO yIia, 0 CBOMCTBAxX M MpU3HAKaxX NapajjiesiorpaMmma,
Y BIIUCAHHBIE YTJIbI IPSIMOYTOJIbHUKA, pOMOa, BIMCAHHOTO ¥ OMTUCAHHOTO YETHIPEXYTOJIbHUKA.
10 | Brmcanmsie n omvcannsie 2 Ilpumensimo U3y4eHHBIE ONPEAEIICHUS], CBOWCTBA U MPU3HAKU K PELICHUIO
YETBIPEXYTOJIbHUKHU 3afiad
[ToBTOpEHUE N 1
CUCTEMaTHU3ALIM
y4eOHOro MaTepuaa
KonTtponbshas padora Ne 2 1
I'naea 2 12
IloxoOue TpeyroiLHUKOB
11 | Teopema @areca. 3 Dopmynuposams:
Teopema o onpeoenenue NoJJOOHBIX TPEYTOJIbHUKOB;
MPOMOPIIMOHATIBHBIX ceolicmea.; MeIMaH TPEYroJbHUKA, OMCCEKTPUCHI TPEYTOJIbHHKA,
OTpe3Kax IIEPECEKAIOIINXCS XOPI, KACATEJIbHOM U CEKYILEH;
12 | MonoGusie Tpeyrombrmkn NpU3HaKu MoA00Us TPEYTrOJIbHUKOB.
Jlokaszvieams:
13 | Iepsslit mpusHaK 4 meopembl; Paneca, 0 MPONOPUUOHAIBHBIX OTPE3KaX, O CBOMCTBAX MEIUAH
000U TPEYTOIbHUKOB TPEYroJIbHUKA, OMCCEKTPHUCHI TPEYTOJIbHUKA;
14 | Bropoi u TpeTuii 2 ceolcmea: TIEPECEKAIINXCS XOP, KaCaTEIbHOU U CEKYILEH;

MPU3HAKHU MO00Us
TPEYrOJIbHUKOB

NPpU3HAKU HOI[O6I/I$I TPCYT'OJIbHUKOB.
le/tMeHﬂmb HN3Y4YCHHBIC OIIPCACIICHUA, CBOMCTBA U IMPpU3HAaKN K PCIICHUIO
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=
[ToBTOpEHUE N 1 3a/1a4y
CUCTEMaTHU3ALIM
y4eOHOro MaTepuaa
KontponrsHas padota Ne 3 1
I'naea 3
Pemienne npsiMoyroJibHbIX 15
TPeYroJbHUKOB
15 | Merpuueckue 2 Dopmynruposams:
COOTHOIIICHHSI onpeodenenus: CUHyca, KOCUHYCa, TAHI'€HCa, KOTAaHT'€HCa OCTPOro yriia
B IIPSIMOYT'OJIBHOM PSIMOYTOJIBHOTO TPEYTOJIbHUKA;
TPEYrOJIbHUKE C6801CM6Ea. BHIPAKAIOIUE METPUUECKUE COOTHOIIECHHUS B MPSAMOYTOJIbHOM
TPEYTOJIBLHUKE U COOTHOIICHUSI MEXKy CTOPOHAMU U 3HAYEHUSIMHU
16 | Teopema Iudaropa A peyroa © 1 COOTHOWICHUS MEXly CTOPOHA 3Ha4e
TPUTOHOMETPUUECKUX (PYHKIMI B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Konrposbras padora Ne 4 3anucvieams TPUTOHOMETPUUYCCKUE (POPMYJIBI, BEIPAKAIOIIUE CBS3b MEXKTY
17 | TpuroHOMeTpUYECKUE 3 TPUTOHOMETPHUYECCKUMH (DYHKIIUSIMH OJTHOTO U TOTO YK€ OCTPOro yrija.
q)yHKI_[I/II/I OCTpOro yria Pewamo MMPAMOYT'OJIBHBIC TPCYTI'OJIbHUKH.
HIPSIMOYTOJILHOTO Hokasvieams:
TpeyroabHUKa meopemy 0 METPUYECKUX COOTHOLLIEHUSAX B IPSIMOYTOJIBHOM TPEYTOJIbHUKE,
teopemy [Iugaropa;
18 | PemcHue 3 pemy Iudaropa;
@opmynbi, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJTHOTO U
PSAMOYTOJIBHBIX

TPEYTrOJIbHUKOB

TOTO € OCTPOTO yIJIa.
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[ToBTOpEHUE 1 1 Bv1600ums 0CHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U 3HAYEHUS
CHCTEMAaTH3aIs CUHYyCa, KOCUHYCAa, TAHT€HCa U KOTaHTeHca Jyis yriaoB 30°, 45°, 60°.
y4eOHOro Marepuana Ilpumensmob U3ydeHHBIC ONIPEACIICHUS, TEOPEMBI U (HOPMYIIBI K PEIICHUTO
3aga4
[loBTOpEHUE N 1
CHUCTEMaTHU3ALUS
y4eOHOTo MaTepuasa
Koutponbhas padota Ne 5 1
I'naea 4
MHOroyrojibHuKH. 12
IL1omaab MHOTOYroJibHUKA
19 MHOroyrojibHUKH 1 TlosacHamsb, 4TO Takoe IIOIAAb MHOTOYTOJIbHUKA.
20 TMoHsTHE TJI0IIa 1 1 OnuceIBaTh MHOI'OYT'OJIBHUK, €I'0 3JICMCHTBI; BBIITYKJIBIC 1 HCBLIITYKJILIC
MHOTOYTOJJbHHKA. EHOEOYFOHBHHKH'
HJ'IOHIEII[B TIPSIMOYTOTBHIKA 300paxaTb U HAXOAUTb HaupI/ICYHKaX MHOT'OYT'OJIBHUK U €I'0 3JICMCHTBI; _
MHOI'OYT'OJIbBHUK, BIIMCAHHBIN B OKPY>XHOCTb, 1 MHOI'OYT'OJIbHUK, OIIMCAHHBIU
21 | Ilnomanp 2 OKOJIO OKPY>KHOCTH.
ImapamiciorpaMmma (popMyﬂupogamb"
22 | Ilnomans TpeyroibHIKa 3 onpeoeneHusi: BIUCAHHOTO ¥ OMIMCAHHOTO MHOTOYTOJIbHUKA, TUTOIIAIH
MHOT'OYTOJIbHHKA, PAaBHOBCIMKHUX MHOT'OYTI'OJIbHUKOB;
23 [Tnomane Tpanenuu
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=
[ToBTOpEHUE 1 1 OCHOBHble c80licmaa TIOLIA I MHOTOYTOJIbHUKA.
CHUCTEMATHU3AIIHS Hokaszvieamsb: TEOPEMBI O CyMME YTJIOB BBITYKJIOTO N-YTOJIBHUKA, TUTOIIAIH
y4eOHOro MaTepHrala IpSIMOYTOJIFHHKA, TUIOIIAAN TPEYTONbHUKA, IIJIOMIAIH TPANeIHH.
Kortponsras padora Ne 6 1 IIpumename N3y4eHHBIE ONIPEACIICHHS, TEOPEMBI U POPMYIIBI K PELICHUIO 3319
IloBTOpPEHUE
U cHCTeMaTH3anus 5
Y4eOHOro MaTepuaJia
YrpaxHeHus 11 TOBTOPECHUS 4
Kypca 8 kiacca
KonTponsnas pabora Ne 7 1
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=
I'naga 1 17
Pemienne TpeyrojibHUKOB
1 Cunyc, KOCUHYC, TAHT€HC 2 Dopmyruposams:
¥ KoTaHreHc yria ot 0 1o onpeoenenus: CUHyca, KOCUHYCa, TAaHTeHca, KoTaHnreHca yriaa ot 0 1o 180 ;
180 C801CME0 CBA3M JJIMH AUAroHajIeil U CTOPOH Mapajuiesaorpamma.
2 | Teopema kocumycos A Dopmynuposams U pa3bACHITH OCHOBHOE TPUrOHOMETPUYECKOE TOXKIECTBO.
BbruucisaTs 3HaueHUEe TPUTOHOMETPUYECKON (DYHKIIMU YTIIa TIO 3HAYCHUIO
3 Teopema cunycos 3 OJIHOM M3 €ro 3aJaHHbIX (PYHKIIHH.
4 | PemeHue TpeyroabHUKOB 2 Dopmynuposams M JOKA3BIBATh TEOPEMbBI: CHHYCOB, KOCUHYCOB, CJIEACTBHUSI
13 TEOPEMbI KOCHHYCOB M CHHYCOB, O IUIOIIaAN OTIMCAHHOTO
5 | ®opmynbl A 4
MHOTOYTOJIbHUKA.
HaXO0XXJICHUS TUIOIA N
3anucvieams 1 1OKa3bIBaTh (HOPMYJIIBI 1711 HAXOXKICHUS TUTOIIAIH
TPEYTroJbHUKA N . .
pey TPEYTOJIbHUKA, PAJNYCOB BIIMCAHHOW U ONMUCAHHOUN OKPY>KHOCTEH
[loBTOpEHUE N 1

CUCTEMaTHU3ALIM
y4eOHOro Matepuasa

Kontposnbhas padora Ne 1

TPEYrOJIbHUKA.
Ilpumensimo ¥3y4eHHbIE ONPEACIICHUS, TEOPEMBI U (HOPMYJIbI K PELIEHUIO
3aj1a4

TI'naea 2

10
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=
IIpaBuibHBIE MHOTOYTOJbHUKH
6 | [IpaBunbHBIC 4 Tloschsame, 9TO TaKoe ICHTP M MEHTPATBHBIN YTOJI MPaBUIBHOTO
MHOTOYTOJTbHUKU U MX MHOTOYTOJIbHUKA, CEKTOP M CETMEHT KpyTa.
CBOWCTBA Dopmynuposamo:
7 | Jinuua oxpyxmocta. 4 onpfdeﬂeuue NPaBUJIHBHOTO MHOTOYTOJIbHHKA,
Tromas Kpyra c60ticn6a NPABUILHOTO MHOTOYTONLHAKA.
Jlokazvieams CBOMCTBA MPaBUIBHBIX MHOTOYTOJIEHUKOB.
ITosTopenue u 1 3anucvieamo 1 pa3bICHATH (HOPMYITBI JUTMHBI OKPYKHOCTH, TUIOIIATU KpyTa.
CHCTCMAaTH3aIMA 3anucvlieams 1 T0Ka3bIBaTh (HOPMYIIBI JUTUHBI AYTH, IIOMIAIA CEKTOPA,
y4eOHOro Marepuaia bopMyIIBI UIs1 HAXOXKICHHS PAJIMyCOB BIMCAHHOW U OITUCAHHOM
OKPY>KHOCTEH MPaBUIBHOTO MHOTOYTOJIbHUKA.
Kourponbras padora Ne 2 1 Cmpoums ¢ TIOMOIIBIO UPKYJISI ¥ IMHEHKU TPABUIIbHBIC TPEYTOJIbHUK,
YeTHIPEXYTOJLHUK, IIIECTUYTOJIbHHK.
IIpumensimo U3y4eHHBIC ONIPENICIICHNUS, TEOPEMBI U (POPMYIIBI K PEIICHUIO
3a1aq
I'nasa 3
JlekapToBBI 12
KOOPAWHATHI HA TJIOCKOCTH
8 | Paccrosinne mexny nByMs 3 Onucvigamsb IPIMOYTOJIBHYIO CUCTEMY KOOPAUHAT.

TOYKAMU C 3aJaHHBIMA
KOOpJAMHATAMH.
Koopaunatel cepeaunbl

Dopmynuposams. onpesieIeHUE YpaBHEHUST (QUTYPBI, HEOOXOIUMOE U
JIOCTATOYHOE YCJIOBHS MAPAIIIICIBHOCTH ABYX MPSMBIX.
3anucvieams ¥ 1OKa3bIBATh (POPMYIIBI PACCTOSIHUS MEKIY IBYMSI TOUKAMH,
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=
OTpe3Ka KOOpIMHAT CEpPEeIMHBI OTPE3Ka.
9 | Vpasuenwue purypsr. 3 Bbzeodetmb ypaBHEHHUE OKPYKHOCTH, 0011lee ypaBHEHUE MPSMOH, ypaBHEHHE
VpaBHEHHE OKPYKHOCTH IPSIMOM C YTJIOBBIM KO3 (PUIIUEHTOM.
Jokazvieams HEOOXOAMMOE U TIOCTATOYHOE YCIOBHE MapalIeIbHOCTH BYX
10 | YpaBHeHuE npsaMon 2 PAMBIX.
11 VYoo KO3(1)(1)I/IHI/I€HT 2 HpuM@Hﬂn’Zb HN3Y4YCHHBIC OIIPCACIICHUS, TCOPEMBI U q)OpMyJ'IBI K pCIICHUIO
IIPSAMOM 3a7a4
[ToBTOpEHUE N 1
CUCTEMaTU3aLUs
y4eOHOro MaTepuasa
KoutponbsHas padota Ne 3 1
I'naea 4 15
BekTopsl
12 | [lonsTue BeKTOpa 2 Onucviéams TIOHATUS! BEKTOPHBIX U CKAJSIPHBIX BEIUUUH. MImrocTpupoBath
13 | KoopauHaTel BeKTOpa TIOHATHC BCKTOPA.
Dopmyauposams.
14 | Cnoxenue n BEIYATAHHE 4 onpedenenusi: MOJYJsl BEKTOPa, KOJUTMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB,
BCKTOPOB KOOPJMHAT BEKTOPa, CYMMBI BEKTOPOB, PA3HOCTH BEKTOPOB,
15 | YMHOMKeHHE BeKTOpa Ha 3 MPOTUBOMOJIOKHBIX BEKTOPOB, YMHOKEHHSI BEKTOPA HA YHUCIIO, CKAISIPHOTO
YUCIIO MIPOM3BENICHHUST BEKTOPOB;
ceolicmea: paBHBIX BEKTOPOB, KOOPIMHAT PABHBIX BEKTOPOB, CIOKCHHUS
16 | CkamspHOe MPOU3BEICHHE 3 P POB, KOOp P PO,




CUCTEMAaTU3aLNsA
y4eOHOr0 MaTepuaa
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BEKTOPOB BEKTOPOB, KOOPJAMHAT BEKTOPA CYMMBI M BEKTOPA PA3HOCTH JIBYX BEKTOPOB,
ToBTOpeHHe i 1 KOJUJIMHEAPHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA HA YKUCIIO, CKAISIPHOTO

IIPOU3BEACHUS IBYX BEKTOPOB, IEPIICHINKYISIPHBIX BEKTOPOB.
/loxa3zvliéams TEOPEMBI: O HAXO0KACHUN KOOPAUHAT BEKTOPA, O KOOPAUHATAX
CYMMBI U Pa3HOCTH BEKTOPOB, 00 YCIOBUH KOJJTMHEAPHOCTHU JBYX BEKTOPOB,
0 HAaXO0JIEHUU CKAJIIPHOTO MPOU3BEACHUS ABYX BEKTOPOB, 00 yCIOBUU
MIEPIICHIUKYJISIPHOCTH.

Haxooums KOCUHYC yIila MEX1y IByMsI BEKTOPaMH.

Ipumenamo n3ydeHHbIE ONPENETICHUS, TEOPEMBI U (DOPMYIIBI K PELLIEHUIO
3a/1a4y

Kontponbshas pabora Ned 1
I'naga 5

I'eomeTpuueckue 11

npeodpa3oBaHus
17 | JIBmxenue (mepemMenieHme) 3 Ilpusooums ipumMepsl IpeodpazoBanus Guryp.

dburypsi. [TapaniensHbIit OnuceiBaTh IpeoOpazoBanus (pUryp: nmapamieabHbIi MePEeHoC, OceBast

nepeHoc CUMMETpHS, [IEHTpaJIbHAs CHMMETPHS, TOBOPOT, TOMOTETHSI, MOJI00HE.
18 | OceBas u ueHTpaIbHas 4 Pop. ng AUpOSAMD.

cummerpui. TToBOpoT onpedenenus: ABUKEHUA; PABHBIX buryp; Touek, CHMMETPUYHBIX

OTHOCHUTEJIBHO MPSMOM; TOUEK, CHMMETPUYHBIX OTHOCUTEIHLHO TOYKH;

19 | I'omoretus. [TogoGue 2

¢uryp

¢burypsl, UMerOIIe 0OCb CUMMETPUU; (PUTYPBI, UMEIOLIEH EHTP CUMMETPHH;
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=
[ToBTOpEHUE N 1 no1I00HBIX (HUryp;
CUCTEMaTU3ALIN ceolicmeéa. NBUKECHHUS, ITapaJUICIbBHOTO IEPEHOCA, OCEBOY CUMMETPHH,
y4e0HOro Marepuaa LEHTPAJIbHOM CUMMETPHUH, IOBOPOTA, TOMOTETHH.

Jlokazvieamsb TEOPEMBI: O CBOMCTBAX NMapauIEIbHOrO EPEHOCA, OCEBOU
CUMMETPUH, LICHTPAIBHOU CUMMETPHUH, IOBOPOTA, TOMOTETHH, 00
OTHOIIICHUHU TUIOIIAJIeH MOJOOHBIX TPEYTOJILHUKOB.

Ilpumensimo ¥3y4eHHBIE ONPEACIICHUS, TEOPEMBI U (HOPMYJIbI K PELIEHUIO

3aj1a4
KonTtponbshas padora Ne 5 1
IHoBTOpEeHME
U CHCTeMaTH3alus 3

yueOHOro MarepuaJia

VYnpaxHeHus AJ1si HOBTOPEHUS 2
Kypca 9 kinacca

Kontposnbnas pabora Ne 6 1
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