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PABOYAS ITPOT'PAMMA 110
I'EOMETPUMU B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIINCKA

I'eomerpus Kak OJMH M3 OCHOBHBIX Pa3JelOB IIKOJIbHON MAaTeMaTUKH, UMEIOIIHUNM CBOECH LIEIIBIO
o0ecreunTh M3y4YeHHE CBOWCTB U pa3MepoB (UIyp, UX OTHOIIEHUN U B3aMMHOE PAaCIOJIOXKEHHE,
ONMHpaeTCcsl Ha JIOTMYECKYIO, JOKa3aTelbHYI0 JUHHIO. LIeHHOCTh W3y4YeHHs] TeOMETpUU Ha YpPOBHE
OCHOBHOTO 001ero oOpa3oBaHHUsS 3aKIIOYaeTcs B TOM, 4YTO OOYYalOUIUIiCS YYHUTCS MPOBOIUTH
JIOKa3aTeNbHbIE PACCYKIEHHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOYEHMs], JIOKA3bIBaTh HCTHHHBIE
YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, ITPOBOJIUTH PACCYKACHUS
«OT IPOTUBHOTOY», OTINYATH CBOMCTBA OT MPU3HAKOB, (DOPMYIHPOBATH OOPATHBIE YTBEPKIACHHUS.

BTopoii IeHHOCTbIO M3Y4YEHHS] T€OMETPUU SIBJISIETCS] UCHOJB30BaHUE €€ KaKk MHCTPYMEHTa Mpu
peIIeHNH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajad, BCTPEUAIOIIMXCS B PEAbHOM KHU3HU.
OOyyaromuiics 10JKEH Hay4YUThCS ONPENIEIUTh T€OMETPUUECKYIO (PUTYPY, ONUCATh CJIOBAMHU JIaHHBIH
yepTéX WM PHUCYHOK, HAMTH IUIOIIA[b 3E€MENbHOIO Yy4YacTKa, PacCUUTATh HEOOXOAUMYIO JUIMHY
ONTOBOJIOKOHHOTO Kalensi win TpedyeMble pa3Mephl rapaxka Jjisi aBTOMOOUIIsl. ITOMY COOTBETCTBYET
BTOpasi, BBIUMCIMTENbHAS JIMHUS B H3y4yeHUU reomerpuu. llpu pemieHun 3amad MpPaKkTUYECKOTO
xapakrepa OOyYarolMiicss YYHTCS CTPOUTh MAaTeMaTHYeCKHE MOJENU pealbHbIX >KU3HEHHBIX
CUTyallUi, MPOBOJUTH BBIYUCIIEHUS U OLIEHUBATh aJ1eKBaTHOCTD [IOJIy4YEHHOT'O pPe3yJibTaTa.

Kpaiine BaxkHO mMOAUEPKUBATH CBSI3M TEOMETPUU C JPYTUMH Y4€OHBIMH IpeIMeTamH,
MOTHBHPOBATh HCIIOJNB30BATh OMPEACICHUSI TeOMETPUUYECKUX (UTYp U MOHATHH, JEMOHCTPUPOBATH
NpUMEHEHHE TIOJTYYCHHBIX YMEHHUH B (M3MKE M TEXHUKE. DTH CBSI3UM HamboJiee sIpKO BUIHBI B TeMax
«BekTops», « TpuroHomMeTpuyeckue COOTHOILIEHU», «MeToa koopaunat» u « Teopema ITudaropay.

VYueOHnbiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3lieibl COAEPIKAHUA:
«["eomeTpuueckue GUTypbl U UX CBOMCTBaA», «lI3MepeHHe reoMeTpUuecKrX BEeIHUUH», «JlekapToBbl
KOOPJMHATHI Ha IIIOCKOCTHY, «BeKTOpbI», «/IBIKeHUs TIOCKOCTHY, «IIpeoOpa3oBanus mog00us.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUISI M3YyYEeHHs Y4eOHOro Kypca
«'eometpusi», — 204 yaca: B 7 kiacce — 68 4yacoB (2 yaca B Henmeno), B 8 kimacce — 68 wacos (2
yaca B HeJeli0), B 9 kitacce — 68 yacoB (2 yaca B Heleno).

O0P yka3bIBalOTCS B TOYPOUYHOM IIJIAHUPOBAHUU MPETIOJaBATEIS.



COAEPXAHUE OBYYEHUAT
KJIACC

HavanbHble moHATHS reomeTpun. Touka, npsimasi, OTpe30K, JIy4d. Yros. Buasl yrios.
BeprukanbHble U cMexHbIe yribl. buccektpuca yrna. Jlomanas, MmHOroyronsHuk. IlapannensHocts u
NEPIEHIUKYJISIPHOCTD MPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBONCTBAa OCEBOW cHMMeETpuu. [Ipumepbl cuMMmeTpun B
OKPY’KaIOIIEM MHPE.

OCHOBHBIE MOCTPOEHUSI C MOMOUIBIO LUPKYJsS U JIMHEWKU. TpeyronbHUK. Beicora, Meauana,
OuccekTpuca, uX CBOUCTBA.

PaBHOOepeHHBII 1 pAaBHOCTOPOHHHA TPEYTroJbHUKH. HepaBeHCTBO TPEYTroJbHHKA.

CaolicTBa ¥ IPU3HAKK PaBHOOEIPEHHOIO TpeyroibHUKa. [Ipu3Haku paBeHCTBA TPEYTrOJIbLHUKOB.

CBolicTBa 1 NpPU3HAKM MapajuieNbHbIX NpsAMbIX. CymMma YIJoOB TpeyrojbHUKA.

Bueuinue yribl TpeyrojabHHUKA.

[IpssMmoyronbHelii  TpeyroibHUK. (CBOWCTBO MeAUaHbl MPSAMOYTOJIBHOTO TPEYrOJbHUKA,
MPOBEAEHHON K TunoTeny3e. [Ipu3Haku paBeHCTBa IPSMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSMOyTronbHbIN
TPEyTOJILHUK C yriom B 30°.

HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW,
TeopeMa o OOJIBIIIEM YTJIe U OOJIbIIeH CTOPOHE TPEYroidbHUKA. [leprnenaAuKyspyu HaKJIOHHAS.

I'eomeTprueckoe Mecto Touek. buccekTpuca yria u cepelMHHbIN NEPIEHIUKYISP K OTPE3KY Kak
F€OMETPUUECKHUE MECTa TOYEK.

OKpy»XHOCTb U KPYT, XOpJia U AUAMETP, UX CBOMCTBA. B3anMHOe pacmnonoxeHne OKpy>KHOCTU U
npsimoil. KacarenbHasg u cekymas K OKpy»KHOCTH. OKpy»KHOCTb, BIIMCaHHas B yroiyl. BnucanHas u
ONMCaHHAasl OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

UYerslpéxyronpHuku. Ilapammenorpamm, ero mnpu3Haku M CBOWCTBA. YacTHeIE cCily4dau
napajjieiorpaMMoB  (TIPSIMOYTOJILHUK, POMO, KBajapaT), WX MpPU3HAKU M CBOMCTBA. Tpamerwus,
paBHOOOKas Tparenus, e€ cBoiicTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meron yaBoenuss menuanbl. lleHTpanbHas cummerpusi. Teopema Daneca u Teopema o
MIPOTIOPIIMOHABHBIX OTPE3KaX.

Cpennue TMHUY TpEyroibHUKA U Tpaneuuu. LleHTp Macc TpeyrojibHuUKa.

[TogobOue tpeyroapHukoB, kKodhdumueHt mnoxodusa. IlpusHaku mTOMOOUS TPEYTrOIHLHUKOB.
[TpumeHneHue mo100Us MPH PEIICHUN MTPAKTUYECKHX 3a7au.

CpoiicTBa momaael reomerpuyeckux ¢uryp. DopMynbl Ui IUIOLIAAM TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHHE TII0MAeH TOT00HBIX QUTYP.

Brruucnenue miomaaei TpeyroJsHUKOB B MHOTOYTOJIBHIKOB Ha KJIETYaTOl Oymare.

Teopema [Tudaropa. Ilpumenenue Teopemsl [Tudaropa npu penieHnn npakTUYECKUX 3a1a4.

CuHyCc, KOCHHYC, TaHT€HC OCTpOro YyIJla MpsMOYIrOJbHOrO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAeCTBO. TpuroHomerpudeckue (yHkiwm yriaoss 30°, 45° u 60°.

BrnmucanHble U IEHTpaIbHBIE YIUIBI, YTOJI MEXKIY KacaTeJIbHOW U XOPJ0Ml. YTJIbI MEXKy XOpJaMH U
ceKyliuMu. BmucanHble ¥ oOnMcaHHBIE YETHIPEXYTONBHUKH. B3aumHOe pacnoiokeHue IByX
okpyxkHocTed. Kacanne okpyxHocteit. O0mue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHc yriaoB or 0 no 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOKJIECTBO.
DopMyJIbl IPUBEICHHUS.



Pemienue tpeyronpHukoB. Teopema KOCHHYCOB M TE€OpeMa CHUHYCOB. PellleHre MpakKTUYeCKHX
3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodusi. [logodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 HpoU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUM OTPE3KOB CEKYIIMX,
TeopeMa O KBaJlpaTe KacaTeabHOM.

BexTop, ninuHa (Moz1yJib) BEKTOPA, COHANPABIEHHbBIE BEKTOPBI, IPOTUBOIIOIOKHO HAIIPABJICHHBIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAallMM HaJ BEeKTOpaMmH. PaznoxeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatsl BEKTOpA. CkansipHoe
IIPOU3BE/ICHUE  BEKTOPOB, IPHUMEHEHUE JJIs HaX0XKJIEHUS UIMH U YTJIOB.

JlekapToBbl KOOpAMHATBI HA  IUIOCKOCTH. YpaBHEHHS IPSAMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUEHNE OKPYKHOCTEN U NMPSAMBIX. MeTOoa KOOPIMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOrOYrosibHUKH. JlnnHA OKpy»x)HOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH 1yT OKpyKHOCTeH. I1nomanes kpyra, cekropa, CErMEHTa.

JIBUKeHHsI TIJIOCKOCTH M BHYTPEHHHE CHUMMETpuu (uryp (dJIeMeHTapHbIe MPE/ICTaBICHHUS).
[TapannensHbii iepenoc. [IoBopoT.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yibTaThl OCBOEHMSI IPOrpaMMbl ydyeOHOro Kypca K KOHIy OoOyuyeHus B [
KJ1acce:

Pacrnio3HaBaTh M3y4YeHHbIE T€OMETPUUECKUE (PUTYPBI, ONPEIENATh UX B3aUMHOE PacIoyioKEeHHe,
n300pakaTb reoMeTpuYecKue (Urypbl, BBINOJHATH YEPTEKU IO YCIOBHIO 3afauu. M3mepsars
JUHEHHBIE M YIVIOBbIE BenW4uHbL. Pemare 3amaunm Ha BBIYMCIICHUE JUIMH OTPE3KOB M BEIMYMH
YTJIOB.

Henats rpyOyio OLIGHKY JIMHEHHBIX M YIJIOBBIX BEJIWYMH MPEIMETOB B pEalbHOW KHU3HH,
pa3MepoB NIPUPOJHBIX OOBEKTOB. PaznuuaTh pa3mepbl 3TUX OOBEKTOB MO MOPSAKY BEIHUMHBI.

CTpouTh 4epTeKH K TEOMETPUUECKUM 3a7auaM.

[Tonp30BaTbCsl MpHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BAaTh IPU3HAKM M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJBHUKOB ITPH PELLICHUU 3aj1au.

IIpoBOAUTE JIOTUUECKHUE PACCYKACHUSA C UCIIOJIB30BAHUEM T'€OMETPUYECKHUX TEOPEM.

[Tonp30BaTbCs IpU3HAKaAMU PaBEHCTBA MPSIMOYIOJIBHBIX TPEYIOJBbHHUKOB, CBOMCTBOM MEAMAHBI,
MIPOBEACHHOW K THUIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYrOJbHUKA, B PELICHUU F€OMETPUYECKUX 3a/1a4.

OnpenensiTb MNapajieNbHOCTh MPSIMBIX C IOMOINBIO YIJIOB, KOTOphIE 00pa3zyeT ¢ HUMHU
cexymas. OnpeaensaTs MapajIebHOCTh MPSAMBIX € IIOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJHOMN
IIPSIMOM 10 TOYEK JIPYTOM IPSMOM.

Pemiats 3a1aun Ha kiaeTyatoil Oymare.

[IpoBOIUTH BHIYMCIIEHUSI U HAXOJUTh YHCIOBble M OYKBEHHbIE 3HAYEHUs YTJIOBB
T€OMETPUUYECKHUX 3a/1a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB MMHOI'OYI'OJIbHHUKOB,

CBOMCTB YIJIOB, 00pa3oBaHHBIX pu NepeceyeHny  ABYyXMapaiedbHbIX
NpsIMBIX ceKyliel. Pemars npakTruueckue 3a1a4u Ha HaXxoXkJieHue yrios.Biagers mnoHsTHeM
T€OMETPHUYECKOTO MecTa TOYEK. YMeTh  omnpenensTh OUCCEKTpUCy yriia u

CEepPEIMHHBIN MEPICHANKYJISP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.

@opMyIMpOBATH OMNpPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JuaMeTpa OKpY>KHOCTH,
MOJIb30BaThCAd HMX CBOMCTBAMU. YMETh MPUMEHATH 3TH CBOWCTBA MPU PEUICHUU 3aj1ad.

Biagete NmoOHATHEM ONMMCAHHON OKOJIO TPEYTOJIbHHKA OKPYKHOCTH, YMETh HaXOJUThb €€ LEHTP.
[Tonb30BaTbes pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB TPEYTOJbHUKA IIEPECEKAIOTCS B OJHON TOUKeE,
1 O TOM, 4TO CEPEINHHBIEC NEPIEHANKYIISIPBI K CTOPOHAMTPEYTOJIbHUKA IIEPECEKAOTCS B OJHOM TOUKE.

Bnagetp  moHATHMEM ~— KacaTeNbHOM K OKPYXKHOCTH, MOJIB30BaThCSI  TEOPEMOM O
NEepPHEHANKYIISIPHOCTH KacaTelbHOM U pajinyca, MPOBEIEHHOIO K TOYKE KaCaHHUs.



Ilons30BaThCs HpOCTCfIH.IHMH TCOMCTPUYCCKUMHU HCPABCHCTBAMU, IMIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ
CMBICIL.

[TpoBOIUTH OCHOBHBIC TEOMETPHUECKUE IIOCTPOCHUS C TOMOIIBIO ITUPKYJISI U JIMHEHKH.

IIpenmeTHsbIe pe3yabTarel  OCBOCHHS  IPOrpaMMBI y4eOHOTO  Kypca K KOHILY
o0yueHus B 8 KJ1acce:

PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, [10JIb30BAaThCANX CBOMCTBAMU
IpU PELIEHUH T€OMETPUUYECKHX 3a/1a4.

[IpuMeHATH CBOICTBA TOUKM IIE€pECeUeHHs] MEAMAH TPEyroJibHUKA (LIEHTpa MACC)B PEIIEHUH
3aj1a4.

Brnagers nossTHEM CcpeHEN JIMHMM TPEyroJIbHMKAa W TpaleluH, IPUMEHATh MXCBOMCTBA MpHU
peleHny reomerpuueckux 3agad. [lonb3oBatbest Teopemoil Paieca u TeopeMoil o
IPONOPLHUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS PELICHUS IPAKTUYECKHX 3a/1a4.

[TpuMeHATH NpU3HAKK 1101001 TPEYTOJIBHUKOB B PELIEHUN T€OMETPUUYECKHUX 3ajay.

ITonp3oBatbes Teopemoi Iludaropa mms pemeHus reoMeTpUYEcKHMX M MPAKTHUYECKHX 3a/ad.
CrpouTh MaTeMaTHMYECKyI0 MOJEIb B IPAKTUYECKHUX 3aJadyax, CaMOCTOATEIbHO JENIaTh YEpPTEX HU
HaXOJUTh COOTBETCTBYIOIINE JJIUHBI.

Bnaners DOHATHSAMM CHHYyCa, KOCHMHyCa M TaHIeHCa OCTPOro Yyrja HpsMOYroJbHOIO
TpeyrojabHuka. [1071b30BaThCS 3STUMU NOHATUSMH U1 PELLIEHUS IPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3ivuHbIMM CHOCOOAMHU) ILIOWIAJb TPEYrOJIbHUKA M IUIOIIAJM MHOIOYTOJIbHBIX
¢uryp (mosnp3ysch, IJe HEOOXOIUMO, KaJbKyJsaTOpoMm). [IpuMeHsATh mOJy4YeHHblE YMEHHUS B
IPAKTUYECKUX 3a7a4ax.

Bnaners MOHATUSAMHM BIMCAHHOTO M LIEHTPAJIBHOI'O yIJja, UCHOJIb30BaTh TEOPEMBIO BIIMCAHHBIX
yraax, yriiax Mexnay xopAamu (CeKylIMMH) W yIJle MEXIYy KacaTeJbHOM M XOpAOH IpU pelIeHUU
reOMEeTPUYECKUX 3a/au.

Brnagerp mNOHSATHEM ONMCAHHOTO YETHIPEXYTONbHHUKA, MPUMEHSITh CBOMCTBA ONMCAHHOIO
YeTHIPEXYTOJbHUKA TP PEIICHNUH 3a]1a4.

[IpyMeHsTh OTyuYeHHbIE 3HAaHUS Ha NMPAKTUKE — CTPOUTh MaTeMaTHUYECKUE MOJCINUUIA  3adad
peabHOM JKM3HM M  TPOBOAUTH COOTBETCTBYIOIIME BBIYUCIECHUS C IPUMEHEHUEM MOA00MS U
TPUTOHOMETPHH (IIOJIB3YSACH, TJI€ HEOOXOAUMO, KAIbKYJISATOPOM).

IIpenmeTHble pe3ynbTaThl OCBOEHHSI HPOTrpaMMbl y4eOHOro Kypca K KOHIy oOy4yeHus B 9
KJ1acce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPHIX YIJIOB, HAXOAUTh C UX IMOMOIIBIO PA3JINYHbIE
AJIEMEHTbl  MPSAMOYTOJIBHOTO  TPEYrOJbHHUKA («pEIIeHHE MPSAMOYTOJBHBIX  TPEYTrOJbHUKOBY).
Haxomute (C mOMOLIbIO KANbKYJIATOpA) JUIMHBI M YIJIBI A7 HETAOJUYHBIX 3HAUYCHUH.

[Tonp3oBatbes (hopMynaMHu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKIACCTBOM IS
HAaXO0K/JI€HUS COOTHOIIEHUN MEXy TPUTOHOMETPUIECKNMH BEIIMYNHAMH.

Hcnons30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUIsl HAaXOXACHUS PA3JIMYHBIX DIEMEHTOB
TpeyrojbHUKa («peleHue TPEyroJbHUKOBY), MPUMEHSTh UX MPU PELICHUH T€OMETPUUECKHX 3a/au.

Bnaners mnoHsTHSAMH TpeoOpa3oBaHUs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB I0J00HBIX
¢uryp. Ilonmp3oBaTbcs CBOMCTBaMHU 1000MS MPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH JUIMHBI U
HAXOAWTh YIJIbl Yy MoA00HBIX ¢uryp. IIlpuMeHaTs cBoiicTBa MoJg0OMS B NMPAKTUYECKUX 3a/1a4ax.
YMeTp NpuUBOAUTH TNPUMEPHI MOAOOHBIX (DUTYPB OKPYKAIOIIEM MUPE.

[Tons30BaTbcsl TeopeMamMu O MPOU3BEACHUM OTPE3KOB XOpA, O IPOU3BEICHHH OTPE3KOB
CEKyILHX, O KBaApaTe KacaTeIbHOM.

[Tonb30BaThbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUN U (U3NYECKUN CMBICI, MPUMEHSThH
UX B pEIIEHUH T'eOMETPUYECKUX U (PHU3MUecKuX 3anad. [IpUMeHsATh CKalsipHOE NpPOM3BEACHUE
BEKTOPOB JJI HAXOXKIECHHUS IJIUH U YTIJIO0B.



[Tonb30BaTbCst METOIOM KOOPAMHAT HA IIOCKOCTH, IPUMEHSTH €T0 B PEIICHUU I€OMETPUUECKUX
U IPAKTHYECKUX 3a7au.

Bianers mMOHATHUSAMM NPAaBUIBHOTO MHOTOYTOJbHUKA, [JIMHBI OKPY>XHOCTH, JJIMHBI JIyTH
OKPYXHOCTU M paJlaHHON Mephl yIila, YMETh BBIUUCISATH IJIOWAAb Kpyra u ero yacteu. [lpumenars
MOJIyYECHHBbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

Haxomuth ocu (WM LEHTPBI) CUMMETPUM (QUTYyp, HPUMEHATh ABWKEHUS IIJIOCKOCTH B
MPOCTEHIINX CITydasx.

[IpuMeHATH MONTyYEeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTHUYECKUE MOJCIHU IS 3a7ad
peaibHOM  WU3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIUMCICHUS C IPUMEHEHUEM MOA00US U
TPUTOHOMETPHUECKUX QYHKIUH (T0JIb3YSICh, I7I€ HEOOX0UMO, KAIIbKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
HanmenoBanue pasgena KomungectBo OcHoBHOE OCHOBHBIE BHJIBI ICATEIBHOCTH 00YYarOIIUXCs
(TemmI) Kypca 4acoB coJiepKaHue
[Tpocreiimune reoMmeTpuuecKue 14 ITpocreitmne ®opMyJIMPOBATh OCHOBHBIE IOHATHUSA U opeseicHus. PacnosnaBarb
(Gurypsl uMX CBOHUCTBA. reOMETPUYECKHE U3y4eHHbIE TeOMETpUYEeCKHe (PUTYpbl, ONPeaeJsiTh UX B3aUMHOE
3MepeHne reoMeTpu4eCKux OOBEKTHI. PacoIOKEHUE, BBIMOJIHATHUEPTEXK 110 YCIOBHIO 331a4H.
BEJINYUH MHOTOYyTOJIBHUK, IIpoBoauTh IpOCTENIIINE IOCTPOCHUS C ITIOMOIIBIO LIUPKYJIAH
JIOMaHas. JIMHEUKH.
CMmexHble 1 H3mepaTh JIMHEVHBIE U YIVIOBBIE BEJIMYUHBI T€OMETPUYECKUXHU
BEPTUKAJIbHBIE YTJIbL. HPAaKTUYECKUX OOBEKTOB.
Pabora OnpenensiTb «Ha IJ1a3» pa3Mepbl pealbHbIX 00bEKTOB,
C IIPOCTEUILINMH NPOBOAMTH IPyOyIO OLIEHKY UX Pa3MEpOB.
YepTEKaAMH. Pemare 3a1a4n Ha BBIYHUCIICHHE JUIMH OTPE3KOB U BEJIMYMHYTJIOB.
N3mepenne TMHENHbIXN Pemarte 3a1aun Ha B3aMMHOE PACIIOIOKEHHE
YTJIOBBIX BEJINYMH, reoMeTpHUYECKUX QUryp.
BBIYHCIICHHE OTPE3KOBH IIpoBoauTH KIaCCUPHUKALMIO YTIOB, BBIYHCISATH
YIJIOB JHEIHbIE U YITIOBbIE BEJIMYNHBI, IPOBOANTH
HE0OXO0JUMBIE 10Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS € HCTOPHEH Pa3BUTHS TEOMETPUU
TpeyronbHUKN 22 ITonsiTvie 0 paBHBIX Pacno3naBaTh napbl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIXYEPTEXKAX (C
TpPEYroJbHUKaxX U yKa3aHHEM NIPU3HAKOB).




IIEPBUYHBIE
IIpEJICTaBICHUS

0 paBHBIX (purypax.
Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB.
ITpusnaku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYrOJbHUKOB.
CBoOliCTBO MeIUaHBbI
IIPSIMOYTOJIBHOTO
TPEYrojbHUKA,
MPOBEIEHHOMN

K TUIIOTEHY3€.
PaBHOGeipeHHbIE U
PaBHOCTOPOHHUE
TPEYrOJbHUKH.
IIpu3Haku u cBOKCTBA
pPaBHOOEPEHHOTO
TPEYrOJbHUKA.
HepaseHctBas
TEOMETPHUH.
IIpssMOyTONBHBIN
TPEYTOJIbHUK C yTIIOMB
3000

BbiBoauTh ciiecTBUS (PaBEHCTB COOTBETCTBYIOLUXAJIEMEHTOB) U3
PaBEHCTB TPEYTOJbHUKOB.

®opMyJIMPOBATH ONPEEICHUS: OCTPOYTOJIBLHOTO, TYIIOYTOJILHOTO,
IPsIMOYTOJIBHOT'O, PABHOOEIPEHHOT'0, PABHOCTOPOHHETO
TPEYrOJbHUKOB; OMCCEKTPUCHI, BHICOTHI,METUAHBI TPEYTOJIbHHKA;
CEpEeIMHHOrO MEPHEHANKYISIpa OTpe3Ka; epuMeTpa TPeyroabHHUKA.
®opMyJIMPOBATH CBOICTBA U MPU3HAKHU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpoutp yepTexu, pemaTh 3a4a4M C IOMOLIbIOHAX0XACHUS PaBHBIX
TPEYTOJIbHUKOB.

IIpumMeHSITH TPU3HAKK PABEHCTBA MPSMOYTOJIBHBIX

TPEYroJbHUKOB B 337a4ax.

Hcnoab30BaTh IE(POBBIE PECYpPCHI IS HCCTe10BAHUSA

CBOICTB U3y4aeMbIX QUTyp.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPUHU




[TapaienbHble IpsIMBIE, CyMMa
YIJIOB TPEYTIOJIbHUKA
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[TapannenpHble MpsMBIE,
ux cBomcrea.Hakpect
JeKalue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHbIC

IIPU [1EPECEUEHUN
NapauIeIbHBIX IPSAMbIX
cekyuien). [Ipuznak
NapaJuIeIbHOCTH MPSIMBIX
yepe3 paBeHCTBO
pPacCTOAHUMOT TOYEK
OJIHOM IIPSIMOM JIO BTOPOU
IPSAMOM.

CymmMa yrioB
TPEYroJbHUKA.

BHuelHue yribt
TPEYroJbHUKA

PopMyJIMPOBATh NOHATHE NIAPAJUICIbHBIX IIPSMBIX,

HAXOAMTh [IPAKTHYECKUE IIPUMEPBI.

M3y4yaTh CBOHCTBA yII0B, 00pa30BaHHBIX IIPU NEPECCUCHUH
IapajuIeJIbHBIX NPSAMBIX ceKyled. IIpoBoauTh f0Ka3aTebCTBA
HapajyIeIbHOCTH JIBYX MPSMBIX C IOMOILBIOYTJIOB, 00pa30BaHHbIX IIPU
IIEPECEYCHUH ITUX NPSAMBIX TPEThEN IPAMOM.

BeruncasaTs CyMMy yIJIOB TPEYTOJIbHUKA U MHOIOYTOJIBHHKA.
Haxoautp unciioBbie U OyKBEHHbIE 3HAYEHUS YTIIOB

B T€OMETPUYECKHUX 33J]a4aX C UCIIOIb30BAHUEM TEOPEMO CyMME
YIJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHS T€OMETPUU

OKpyX HOCTb U KPYT.
['eomeTpuyeckue
[MOCTPOECHUS

14

OKpyXHOCTB, XOpJ1a
JIMaMeTp UX CBOMCTBA.
Kacarenbnas

K OKPYKHOCTH.
OKpY>XHOCTb,
BIIMCAHHAs B yToJl.

®opMy/IMPOBATH ONPEAEICHN . OKPYKHOCTH, XOPABL JUaMETPA U
KacaTeJbHOU K OKpyx)HOcTH. M3y4aTh X CBOWCTBA, IPU3HAKH,
CTPOMUTD YEPTEKHU.

HccaenoBarhb, B TOM 4UCIIE HCNOJB3YS LM (POBLIE pecypcehl:
OKPY’KHOCTb, BIINCAHHYIO B YTOJI; IEHTP OKPY’KHOCTH, BIUCAHHOM B
YIOJl; PaBEHCTBO OTPE3KOB




IToustue o I'MT,
IIPUMEHEHNE

B 33/1a4ax.
buccekrpuca u
CEpEMHHBIN
MEPIEHIUKYJIISP
KaK F€OMETPUUYECKHE
MECTa TOYEK.
OKpy’KHOCTb,
OINMCAaHHas OKOJIO
TPEYroJIbHUKA.
OKpy’KHOCTB,
BIIMICaHHAs

B TPEYTOJIbHUK.
IIpocreiimne
3a1a4n

Ha [IOCTPOEHUE

KacaTeNIbHBIX.

Hcnoab3oBars meroa ['MT 17151 1oKa3zarenbCTBa TEOPEM O
MepeceueHN OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U CEPEAMHHBIX
MePIEHINKYIISIPOB K CTOPOHAM TpeyrojibHUKAC nmoMotisio ['MT.
OBJageBaTh NOHATHSIMH BIIMCAHHOM 1 OITMCAHHOM
OKPYKHOCTEH TPEYTOJIbHUKA, HAXOAUTh [IEHTPBI ITUX
OKpY’KHOCTEH.

Pemiats OCHOBHBIC 32/1a4M HA MOCTPOEHHUE: YIIIa, PABHOTO IAHHOMY;
CEpEeIUHHOTO MEePIEHANKYIIpa JAHHOTO OTPE3Ka; MPSMOii,
MPOXOJIAIICH Yepe3 JaHHYIO TOUKY U MEPIEeHIUKYISIPHON JaHHON
MPsIMOI; OMCCEKTPUCHI ITAHHOTOYTIIA; TPEYTOJIHbHUKOB

10 Pa3JIMYHBIM JIEMEHTaM.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPUHU

[ToBTOpEeHue, 0000IICHIE 4 [ToBTOpeHue u Pemath 3a1a4n Ha TOBTOPEHHE, UILTIOCTPUPYIOIIHE CBAZUMEKITY
SHAHUHN 0000111eH1E OCHOBHBIX Pa3IMYHBIMH YacTSIMHU Kypca
MOHSITHI U METOJIOB Kypca
7 kiacca
OBILEE KOJIMYECTBO 68
UACOB I10 I[TPOTPAMME
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8 KJIACC

Haumenosanue pasnena KomnuectBo OcHoBHOE OcCHOBHBIE BU/JIbI I€ATEIIBHOCTU 00YyYarOIUXCcs
(Temsl) Kypca 4acoB cojiepKaHue

YeThIpEXYroIbHUKA 12 [Tapamnenorpamm, ero H300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKN PAZHBIX
IIPU3HAKU U CBOWCTBA. BUJIOB U UX 2JIEMEHTHI. POPMYJIMPOBATH ONpPEAeICHHA:
YacTtHble cayuan napajenorpaMma, npsiMoyrojbHUKa, pom0a, KBajipara, TpaneluH,
IapajuIeIorpaMMOB paBHOOOKOMTpanenuu, NpsiMOyrojabHON Tpaneuuy.
(IpsIMOYTOJILHUK, pOMO, Jloka3bIBaTh M HCIOJIb30BATH NIPH PelICHUH 32124 [IPU3HAKU U
KBaJpaT), UX NIPU3HAKU U CBOMCTBA: MapajuiejorpaMma, NpsMoyrojibHUKa, poM0a, KBajapaTa,
cBoiictBa. Tpanenns. Tparenuy, paBHOOOKONTpaneluy, IpMOYTOJIbHOM TpareuHu.
PaBHoOOKas 1 IlpumeHsiTH  METOA  yABOEHUS MEOUaHbl TPEYrOJbHHKA.
IPSIMOYTOJIbHAS Hcnoan3oBaTh nuppoBeIe Pecypehl sl UCCIIEI0OBAaHHUS CBOHCTB
Tparneuuy. U3y4aeMbIX QUryp.
Meton ynBoenus 3HAKOMMTBCS C UCTOpPHei pa3BUTHS T€OMETPUU
MEANaHBbI.
IlenTpasbHas
CUMMETpUs

Teopema @aneca u TeopemMao 15 Teopema @aneca n IIpoBOAMTH NOCTPOEHUS C IOMOLIBIO HUPKYJIS U IUHEHKUC

MPOMOPLUOHAIIBHBIX OTPE3KaXx, TeopemMa HCII0JIb30BaHNE TeopeMbl Daiieca U TEOPEMBbI

M0/100HbBIE TPEYTOJIbHUKH 0 IPONOPLIMOHATIBHBIX 0 IIPONIOPLIMOHATIBHBIX OTPE3KaX, CTPOUTh YETBEPTHIN
OTpe3Kax. IIPONIOPLIMOHAJIBHBIN OTPE30K.
Cpennsis nmuHus IIpoBoauTH 10KA3aTENBCTBO TOIO, YTO MEINAHBI TPEYTOJIbHUKA
TPEeyroJbHUKA. MepeCceKaroTCs B OTHON TOUKE, U HAXOAUTH




Tpaneuus, e€ cpenuss
JUHUSL.
[IponopuroHanbHbIe
OTPE3KH.

[enTp Macc

B TPEYTOJIbHUKE.
[ToxoOusIe
TpeyroyibHuku. Tpu
npu3HaKa noao0us

CBSI3b C IICHTPOM MAacC, HAXOAUTh OTHOIIICHUE, B KOTOPOMMETHAHBI
OCIIATCA TO‘-IKOﬁ ux HepeCC'-IeHI/ISI.

HaxoauTth 110100HbBIE TPEYTOJIBHUKN Ha TOTOBBIX YEPTEIkKAXC
yKa3aHHEM COOTBETCTBYIOIIHMX MPU3HAKOB MOT00HS.

PemaTth 3a7a4u Ha MOAOOHBIC TPEYTOJIBHUKH C TTIOMOIIIBIO
CaMOCTOSITEIILHOTO MIOCTPOCHUS YePTEeIKel U HAXO0XKICHUS 110 T00HBIX
TPEYTrOJIbHUKOB.

IIpoBoauTH T0KA3ATEIBCTBA C HCIIOJH30BAHUEMITPU3HAKOB
o100us.

TPEYrOJIbHUKOB. Joka3pIBaTh TpHU NpU3HAKA MOI0OUS TPEYTOJILHUKOB.
[Tpumenenue IIpuMeHSATh OJMyYEeHHbIC 3HAHUS MIPU PELICHUN
HOIIO6I/I$I TCOMCTPHUYCCKUX U MMPAKTUYCCKUX 3aaav.
MIPU PEIICHUH 3HAKOMHUTBLCS ¢ HCTOPHEH Pa3BUTHS TEOMETPUU
MPAKTUYCCKUX 3a1a41
[Inomans. Haxoxnenue 14 CaoiicTBa momajen OBiajgeBaTh NePBUYHBIMU MPeEACTABIEHUAMH 00 00IIEiTEOpHH
IJIOMIAJEN TPEYTOJIbHUKOB 1 T€OMETPUUIECKUX wiouaau (Mepsol), GopMyaIHpPoOBaTH CBOMCTBA MIJIOLIA/IN, BEISICHATh
MHOTOYTOJBHBIX QUTYD. duryp. WX HArJISAHBIA CMBICI.
[Tnomaau mot0OHBIX GUTYp dopMybl AJis BoiBoauTH (OpPMYITHI TUIOMIAIU TApAIIIETIOrpaMMa,
TJIOLLAN TPEYTOJIbHUKA, TP 13 (HOPMYJIbI TUIOIIAIN
TPEYTOJIbHUKA, MPSAMOYTOJIbHUKA (KBAApaTa).
napajienorpamma, BoiBoauTh (hOpMYyITBI TUIONIATN BRITYKIOTO YETHIPEXYTONBHHUKA
Tpanemuu. 4yepes AuaroHany u yroia Mmexay aumu. Haxoauts momaau ¢uryp,
Brrancnenne n300pakEHHBIX HA KJIeTYaToMOyMare, MCMOJIb30BaTh pa3oueHne

IUTOIIAAEH CIIOMKHBIX
duryp.

(Gurypbl Ha 4aCTH U JOCTpauUBaHUE.
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[Tnomanu duryp

Ha KJIETYaTOM Oymare.
IDnomanu mogo0HBIX
duryp.

3amaun

C IPaKTHYECKUM
COJIEpKAHUEM.
Pemenune 3agau

¢ IIOMOIILI0 METOAA
BCIIOMOTaTeIbHOM
IUIOIIAIU

Pa30upaTh npuMepbI UCIIOIB30BaHUS BCIIOMOTATEIbHOUIIIONIA M
JUTSL PEIICHUSI TEOMETPUUYECKUX 3a/1a4.

HaxoauTth momaam no1o0HEIX GUryp.

BoIuncasTh TIOMAIU pa3TUIHBIX MHOTOYTOIBHBIX (uryp.Pemarn
3a/1a4d Ha IUIOMIA/b C TPAKTHYECKUM COJIEPIKAaHHEM

Teopema [Tudaropa u
Havajia TPUTOHOMETPUHN

10

Teopema [Tudaropa, neé
MIPUMCHCHHE.
Onpenenenue
TPUTOHOMETPUYECKUX
¢GyHKIMI ocTporo yria
MPSIMOYTOJIBHOTO
TpEYyrojabHUKa,
TPUTOHOMETPHUYECKHUE
COOTHOIIIEHUS

B IIPSIMOYT'OJIBHOM
TpPEeYroJbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXKIECTBO

Hoxa3biBaTh Teopemy Iludaropa, ucnoanb3oBath e€B
MPAKTUYECKUX BBIYHCIICHUSX.

®opMy.THpPOBATH OINPE/ICIEHUS TPUTOHOMETPUUECKUXPYHKIUH
OCTpPOTO yTJIa, MPOBEPATH X KOPPEKTHOCTb.

BbIBOAUTH TPUTOHOMETPHUECKUE COOTHOIICHUSB
IPSMOYTOJIBHOM TPEYTOJIbHUKE.

HcceaenoBaTh COOTHOUICHHUS MEXY CTOPOHAMH B TIPSIMOYTOJIBHBIX
TpeyrojbHUKax ¢ yriaamu B 45° u 45°; 30°

n 60°.

Hcnoan3oBathk HopMyIbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO JIJISI HAXOXKIEHHUS] COOTHOIICHHUIA
MEXy TPUTOHOMETPHUECKUMH (PYHKIMSIMHUPA3IUIHBIX OCTPBIX
yTJIOB.

IIpuMeHsATH OTyYCHHBIC 3HAHKS U YMEHHS TTPU PEIICHUHN
MPAKTUYECKHX 3a/1a4.

3HAKOMUTBCS € UCTOPHUEN Pa3BUTHS TEOMETPUN
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VYTIIBI B OKPY)KHOCTH.
BrucaHHbIe B ONHCaHHBIC
YETBIPEXYTOJIbHUKH.
KacarenbHbie

K OKpy>kHOCTH. Kacanue
OKpPYXHOCTEH

13

Brmmcannrie u
LEHTPaJIbHBIC YTJIbI,
YTOJ MEXIY
KacaTelIbHOU U
XOpJI0H.

Yrael mexay
XOpJlaMHu 1
CEKYIIUMHU.
Bnoucannsie n
OIIMCaHHBIC
YETHIPEXYTOTBHUKH, UX
IIPU3HAKU U CBOMCTBA.
[Ipumenenue 3Tux
CBOICTB

P pEILLICeHUN
F€OMETPUUYECKUX
3ajad4.

Bzanmuoe
pacIongoXeHue IBYX
OKPY>KHOCTEH, 001111e
KacaTelIbHEIE.
Kacanme
OKpYXHOCTEMN

@DopMyJIMPOBATH OCHOBHBIE OIIPE/ICIICHHUS, CBA3aHHbIE

C yriamu B KpyTe (BIIMCAHHBINA yroJ, HeHTpaabHbIi yroi). HaxoauTs
BIIMCAaHHBIE YIJIbl, ONUPAOIIHNECS HA OJHY AYTY,BBIYMCIATH YIJIbI C
IIOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIAX, TEOPEMBI O BIIUCAHHOM
YETBIPEXYTOJILHUKE, TEOPEMBI O LIEHTPAJIBHOM YTIIE.

HccnenoBathb, B TOM YKCIIE ¢ TOMOMIBIO ITUGPOBEIX PECYPCOB,
BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOIbHUKU, BBIBOAUTD HX
CBOMCTBA U MIPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA M IPU3HAKH MPH PELICHUU3a1a4

14



[ToBTOpeHue, 0000IICHNE 4 [ToBTOpEHNE OCHOBHBIX Pematp 3a1a4u Ha IOBTOPEHKE, HILUTIOCTPHPYIOLINE CBA3UMEKITY
3HaAaHUI IIOHATUI UMETO/IOB pa3IMYHBIMU YaCTAMHU Kypca
KypcoB 7 U 8KJ1accos,
00o01IeHne 3HaHU|
OBILIEE KOJIMYECTBO 68
YACOB 10 [TIPOI'PAMME
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9 KJIACC

MeTpudeckrue COOTHOLIEHUS
B OKPY’KHOCTH

0 IpeoOpa3zoBaHuU
O00USI.
COOTBETCTBEHHEBIC
3JIEMEHTBI TOAOOHBIX
uryp.

Teopema

0 TIPOU3BEICHUN
OTPE3KOB XOP,
Teopema

HaumenoBanue paznena KomuuectBo OcHoBHOE OCHOBHBIE BUJIbI IESTEILHOCTH 00YYarOIIUXCs
(Temsl) Kypca 4acoB coJIepyKaHKe

Tpuronomerpus. Teopembl 16 Onpenenenue @DopMyJHpPOBATH ONpeaeTeHHsI TPUTOHOMETPUUYECKUX (PYHKITUI

KOCHHYCOB M CUHYCOB. TPUTOHOMETPUUECKHUX TYMBIX U IPSIMBIX YTJIOB.

PemieHne TpeyroiabHUKOB ¢dynkui yrios ot 0010 BbIBoAUTH TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB(C
180(]. ®opmyitbt pazyCcoM OMHCAHHON OKPYKHOCTH).
MIPUBEACHHUS. BoiBoauTh (hopMyJIbI /151 BHIYUCIEHUS TJIOIA/1ei
Teopema KoCcHHYCOB, € HCNOJIb30BAHUEM TeopeM TpUroHomerpuu (popmyna miomaau
TEOpeMa CHUHYCOB. TpeyroJjbHUKa Yepe3 JIB€ CTOPOHBI M YTOJI MEeXAYHUMH, (popmyra
Pemenue IUIOIIA/IM YETHIPEXYTOJbHUKA YEPE3 €ro JUaroHajlu U yrojl MexIy
TPEYTroJIbHUKOB. HUMH).
[IpakTnueckoe Pemiarb TpeyroapHUKH.
NPUMEHCHHE PemaTe mpakTU4YeCKUe 3a1a4u, CBOASILMAECS
AOKa3aHHRIX TCOPEM K HaXO/JICHUIO Pa3JINYHBIX DJIEMEHTOB TPEYTrOJIbHUKA

[Ipeo6pa3oBanue nogoous. 10 [lonstue OcBauBaTth noHsATHE IIpeoOpazoBanus noaodus. UccienoBarb

OTHOIICHHE JINHEHHBIX 2JIEMEHTOB (PUTYPIPU TPeoOpa3oBaHUU
og00us..

HaxoauTh npuMepsl MoA00HS B OKPYKAIOIIeH
IENCTBUTEILHOCTH.

BBIBO)]I/IT]J MeTpI/I‘IeCKI/Ie COOTHOHICHUA Me>1<)1y OTpe?:KaMI/IXOpJI,
CeK}’HH/IX 1 KAaCaTCJIbHBIX C UCITIOJB30BAHUECM BIITMCAHHBIX er'IOB nu
MOI00HBIX TPEYTOJIBHUKOB.

PemaTth reoMeTpruecKkue 3aauu U 3aa91 U3 peaTbHOWKU3HU C
HCIIOJIb30BaHUEM TI0JIOOHBIX TPEYTOJIbHUKOB

16



0 MPOU3BEICHUU
OTPE3KOB CEKYIIHX,
TeopeMa o KBajpare
KacaTeJIbHOM.
[IpumeneHues
peleHnmn
TCOMETPUUYECKUX
3amaq

BekTopsl

12

Omnpenenenue
BEKTOPOB, CII0KEHUEU
BBIYMTaHUE BEKTOPOB,
YMHOXEHHUE BEKTOpaHa
YHCIIO.

duznyeckuii u
T€OMETPUUYECKHUIN CMBICTT
BEKTOpOB. Paznoxenue
BEKTOPAIio ABYM
HEKOJUJITMHEAPHBIM
BEKTOpPaM.
Koopaunater

BEKTOpaA.

CxanapHoe
MPOU3BECHUE
BEKTOPOB, €TO

Hcnonb3oBaTh BEKTOPHI KaK HAIPaBJIE€HHbIE OTPE3KH,
HCCI1e10BATH TEOMETPHUSCKUH (TIepeMeneHne) 1 GU3nIecKuit
(cuna) cMBICIIBI BEKTOPOB.

3HaTH onpefeeHus1 CyMMBI U Pa3HOCTH BEKTOPOB, YMHOXKEHHUS
BEKTOpa Ha YUCIIO, MCCJIeA0BATh N'€OMETPUIECKUN U (hrU3HUeCKUii
CMBICJIBI 3TUX onepanuii.PemaTs reoMeTpudeckue 3a1auu ¢
VICIIOJIb30BaHUEM BEKTOPOB.

PackiaabIBaTh BEKTOP 10 JIBYM HEKOJUITMHEAPHBIMBEKTOPAM.
Hcnoab3oBaTh CKaJIsIpHOE IPOU3BECHUE BEKTOPOB,

BBIBOJUTH €I0 OCHOBHBIE CBOWCTBA.

BeruncasaTe CyMMy, pa3HOCTb U CKaJISIPHOE IPOU3BEICHUEBEKTOPOB
B KOOpJIMHATAaX.

HpPlMeHﬂTb CKaJIApHOC NPOU3BEACHHUEC NJId HAXOXKIACHUAIINH 1
yTJIOB

17



MPUMEHEHUE
JUTST HAXOXKICHHS
JUIMH U yFJIOB.
Pemenue 3amau

C MOMOIIBIO0 BEKTOPOB.

[IpumeHeHnue BEKTOPOBAIS

pelieHus 3aaa4 Gusuku

I[eKapTOBBI KOOpJZMHATbIHA
IIJIOCKOCTHU

JlexapToBhI
KOOpPAMHATHI TOYEKHA
IIJIOCKOCTH.
YpaBHEHHE IPSAIMOIA.
YpaBHeHue
OKPY’KHOCTH.
Koopaunarel Touek
[IepeCCUYCHUs
OKPY>KHOCTH U
MIPSIMOM.

Meroa KoOpAUHAT IIpU
peLieHnn
F€OMETPUYECKUX 3a/1aY,
MIpaKTUYECKUX3a1a4

OcBauBaThb NOHSATHE IPSIMOYTOJIBHONM CHCTEMBI

KOOpAMHAT, JEKAPTOBBIX KOOPAMHAT TOUKH.

BbiBoauTH ypaBHEHUE MPSIMO U OKPYKHOCTH. BbIe A THIIONHbII
KBaJIpaT JUIsl HAXOKJEHUS LIEHTpa U pajinyca OKpY>KHOCTH T10 €€
YPaBHEHHIO.

Pematp 3aqa4un Ha HAX0XK/IEHNUE TOYEK NIEPECEUEHUS IPSAMBIX U
OKpPYHOCTEH C MOMOIIbI0 MeTo1a KoopauHat. Mcnoab3oBaTh
CBOICTBa yIri10BOro KO3QGUIMEHTa IPSIMONIIPH PEIIEHUH 3a1a4, AJIs
ONPEACIICHUS PACIION0KEHUS MPSIMOM.

IIpumeHATH KOOPAUHATHI IPU PEIIEHUN T€OMETPUUYECKUX U
NPAKTUYECKUX 3a7ad, JIs IOCTPOEHUSI MaTEMaTHYECKUX MOJENIEH
peanbHBIX 3a71a4 («METO KOOPIUHATY).

Iosb30BaThCS1 17151 TOCTPOEHUS U UCCIIETOBaHUM

U (POBBIMU PECYPCAMHU.

3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHUSA T€OMETPUHN
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[IpaBuibHBIE
MHOTOYTOJBHUKH. J{TnHa
OKPY>KHOCTH MILIONIA/Ib
Kpyra.

Brrurcienue miomaen

[IpaBuibHbIE
MHOT'OYTOJIbHUKH.
Yucno [J. Jlnuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pannanuas mepa
yria.

[lnomane kpyra,
CEKTOpa, CerMeHTa

®opMyJIMPOBATH OIIPEIEICHNAE IPABUIBHBIX MHOTOYT'OJIbHUKOB,
HAXOAMTh UX 3JIeMEHTHI. I10J1b30BaThCH OHATHEM [UTMHBI
OKPY’KHOCTH, BBEJIEHHBIMC [IOMOLIBIO IPABUIIBHBIX
MHOI'OYT'OJIbHUKOB, ONPEAeaATh YUCIIO [, JNIMHY 1yTH U paJUaHHYIO
Mepy yria.

IIpoBoauTh MEpexos OT paMaHHON MEPBI yIilaK

rpajlyCHOI 1 HA00OPOT.

OnpeneyasaTs mwiomags Kpyra.

BoiBoauTh hopMyJIbI (B IpagyCHOM U paJuaHHON Mepe)asis JJIMH
IyT, IUIOIAJEH CEKTOPOB U CETMEHTOB.

Boruucasite mwiomaau GUryp, BKIOYAIOIIUX JIEMEHTHI
OKPYXHOCTH (Kpyra).

Haxoauts 1mromany B 3aj1ayax peajibHON KU3HU

I[BI/I)KGHI/IH IIIIOCKOCTH

IlonsTre o ABM>KEHNN
IIJIOCKOCTH.
[TapannenbHbIA
IIEPEHOC, TOBOPOT
[IpumeHeHue

IIpH pCUHICHUH 3aaa4

Pa30uparts npuMepsl, WILTIOCTPUPYIOLIME TOHITHS

JIBUKECHMUSL.

DopMyJMPOBATH OIIPEACICHNS TapAJIEIBHOTO IEPEHOCA,TOBOPOTA U
0CEBOM CUMMETpUU. BBIBOAUTD NX CBOMCTBA, HAXOAUTD HENOIBHIKHBIC
TOYKH.

HaxoanTh LeHTpHI M OCH CUMMETPUN TpoCcTeHIINX GUryp.
IIpumeHsTH MapaseNbHbIi IEPEHOC U CUMMETPUIO MIPU PELICHUN
T€OMETPUUECKHX 3aj1a4 (pa30oupaTh MPUMEPHI).

Hcnonb3oBath U1l TOCTPOEHUS U UCCIIeI0BaHUNIIU(POBHIE

pecypchl

[ToBTOpeHwme, 0600IIEeH e,
cCHUCTEMaTH3allus 3HAaHUI

[ToBTOpEHNE OCHOBHBIX
TOHSTUHN 1

OnepupoBaTh NOHATHAMM: (HUTYpa, TOUKA, IPSIMast, Yrod,
MHOT'OYTOJILHUK, PABHOOEAPECHHBIN U PABHOCTOPOHHUI
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METO0B KypcoB 7—9
KJIaCCOB, 0000IIIeHIEN
cucreMaru3anus
3HaHUMU.
IIpocreitmme
reoMeTpHuecKue (purypsl
U UX CBOMCTBA.
N3mepenune
reOMETPUYECKUX
BEJIMYHH.
TpeyroJbHUKH.
[TapannensHble 1
MEPIEHIUKYIISIPHbIE
MpsIMBIE.
OKpY>KHOCTb U KpPYT.
I'eomerpuueckue
IIOCTPOEHUS. YTIIbI
B OKPYKHOCTH.
Bnucannseie n
OIHMCaHHBIE
OKpPYXHOCTH
MHOT'OYTI'OJIbHUKOB.
[Ipsmas n
OKPYHOCTb.
YUeThIpEXYroIbHUKH.
Bnucannbie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINaHA,
OucceKTprca U BBICOTa TPEYTOJIbHUKA, ITapauIeIorpaMm, poMo,
MPSIMOYTOJIbHUK, KBaJpaT, Tpanelus; OKpy>KHOCTb, KacaTeabHasi;
PaBeHCTBO U 1o100ue GUryp, TpeyroJbHUKOB; MAPAJUIEIBHOCTD U
NEPIEHIUKYIISIPHOCTD MPSAMBIX, YTOJI MEXAY PSIMBIMUA, CAMMETPUS
OTHOCHUTEJIbHOTOUKH U MPSAMOM; JUIMHA, PACCTOSIHUE, BETUYHUHA yTJa,
IUIOIIA/b, IEPUMETD.

Hcnonb3oBath GpopMyJibl: IEpUMETPA U IIOIIATN
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH U IJIOLIa/IU Kpyra,00béMa
IPSMOYTOJIBHOTO MapajuiesIenunesa.

OnepupoBaTh NOHATHUAMM: IPSIMOYTOJIbHAS CUCTEMA

KOOPJMHAT, BEKTOP; HCMOJIb30BATh 3T MOHITUS JJIS
IPECTaBICHUS JaHHBIX U PEIIEeHUs 3a/1a4, B TOM YHCIIeHU3

JPYTUX y4eOHBIX IPEAMETOB.

Pemathb 3aqa4u Ha IOBTOPEHHE OCHOBHBIX MTOHATHH, NILTIOCTPALIUIO
CBSI3€M MEXly Pa3IMuYHBIMU YacTAMHU Kypca.BeiOnpaTs meron ais
pelIeHns 3a1auH.

Pemathb 3a1a4m U3 NOBCETHEBHOM KU3HU
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Y OIMCaHHbIC
YETBIPEXYTOJIbHUKU.
Teopema I[Mudaropa u

Haydalia TPUT'OHOMCETPHH.

Pemenue o0mmx
TPEYTOJIbHUKOB.
[IpaBunbpHbBIE
MHOT'OYTOJbHUKH.
[IpeobpazoBanus
IUIOCKOCTH.
JBmwxkenus. [Togooue.
Cummerpust.
IInomans. Beraucnenne
maomaneit. Inomanu
OoI00HBIX (Uryp.
JlekapToBBI
KOOPJIMHATHI HA
IUIOCKOCTH.

Bexkropsl

Ha IIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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