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IHosicuuTeanLHAd 3aNUCKA

Pabouas nmporpamma 1o reomerpun uisi 7 — 9 KIlaccoB cocTaBieHa W pa3paboraHa Ha ocHoBe DepepaibHOr0 KOMIOHEHTa ['0CymapCTBEHHOTO
00pa30BaTeILHOrO CTaHIAPTa OCHOBHOI'O O0IIEro oOpa3oBaHus 10 MaTeMaTHKe, TPeOOBaHHMK K YPOBHIO ITOATOTOBKH BBITYCKHUKOB OCHOBHOM IIKOJIBI,
porpaMmbl 00111e00pa30BATENbHBIX YUPEXKACHUN M0 MAaTeMaTHKE M HAalpaBJlIeHA Ha pealli3allMi0 MaTeMaTHYecKOro OOpa30BaHUS MIKOJILHHUKOB B
IOJTHOM 00BEME.

Jannas nporpamma paccuntana Ha 204 daca: mo 2 yaca B Hejiento B 7-9 kiaccax (68 yacoB B rox). JlanHsii Kypc obecrieunBaeT 00s3aTeIbHBIN
00111e00pa30BaTEIbHBIA MUHIMYM MO OTOBKH OOYYaIOLIMXCS 110 MaTEMaTHKE.

Oowan xapakmepucmuka y4edonHozo npeomema.

MaremaTruueckoe 06pa3OBaHI/Ie 10 TICOMETpHH B OCHOBHOM IIIKOJIE CKIIaAbIBACTCA U3 CICAYIOINUX COACPKATCIbHBIX KOMIIOHCHTOB!:
apuquemuka, aﬂzeﬁpa, ceomempust, 3J1€MeHmM bl K0M6uuamopul<u, meopuu 3ep0}1muocmeﬁ, cmamucmuKu U Jl102uKu.

I'eomempusa — oqvH U3 BAKHEUIIMX KOMIIOHEHTOB MaTeMaTHYeCKOro oOpa3oBaHus, HEOOXOAUMBIN Ul TPUOOPETEeHUSI KOHKPETHBIX 3HAHUN O
IPOCTPAHCTBE U MPAKTUYECKHM 3HAYMMBIX YMEHUH, (QOpPMHpPOBaHMS s3bIKa ONUCAHUS OOBEKTOB OKPYXAIOUIETO MHpa, JUISL Pa3BUTHS
MIPOCTPAHCTBEHHOTO BOOOpaXEHHsI M MHTYUIMH, MATEMaTUYECKOM KYJIbTYpPBI, VISl SCTETUYECKOT0 BOCTIUTaHUS oOydatonuxcs. M3ydenue reomerpun
BHOCHUT BKJIaJ] B pa3BUTHE JOIMYECKOT0 MBIIIJICHUS, B (POPMUPOBAHUE MOHATHS JJOKA3aTEIbCTBA.

B xozxe ocBoeHus COACPpIKaHUA KypCa r€COMCTpHUU o6yqaumec;1 MOJIy4ar0oT BO3MOXHOCTD:

- Pa3BUTH MIPEICTABICHHUE O YUCIIE U POJIA BHIYMCIECHUI B UEJIOBEUECKOM MPAKTUKE;

- chopMuUpOBaTh MPAKTUUECKUE HABBIKW BBHITOJHEHUS YCTHBIX, MUCbMEHHBIX HHCTPYMEHTAIbHBIX BHIYUCICHUN, Pa3BUTh BBIUMCIUTEIbHYIO
KyIbTYypY,

- OBJIQJIETh CUMBOJIMYECKUM SI3bIKOM I'€OMETPHUH;

- BbIpa0oTaTh (OpPMaANbHO-OMEPATUBHBIE T€OMETPUYECKUE YMEHUS U HAYYUThCS MPUMEHITh WX K PEHICHHI0 MaTeMaTHYeCKUX H
HEMaTeMaTUYECKUX 3a/1a4;

- Pa3BUThH MIPOCTPAHCTBEHHBIE MTPEICTABICHUS U U300pa3UTEIbHbIE YMEHNUS;

- OCBOHTH OCHOBHBIE (DAKTHI U METO/BI IFTAHUMETPUH, IO3HAKOMUTHCS C IPOCTEHIIIMMU MPOCTPAHCTBEHHBIMH TEJIaMHU U UX CBOWCTBAMU;

- MOJTYYUTh PEJCTaBIIEHUSI 00 0OCOOCHHOCTSIX BHIBOJIOB U IIPOTHO30B;

- Pa3BUTH JIOTHUECKOE MBIIIJICHUE U pPeYb — YMEHHUS JIOTUYECKH 0OOCHOBBIBATH CYKJICHHS;

- MIPOBOIUTDH HECIOKHbBIE CUCTEMAaTU3allUN;

- IIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPBI;



- HCIIOJIB30BAaTh PA3JIMYHBIC SA3BIKM MATCMATHUKHU (CHOBCCHBII;'I, CHMBOHHHCCKHﬁ, Fpa(i)quCKHﬁ) A1 WIUII0CTpanuy, HHTCPHpETALUMU,
ApryMCHTAalUU U JOKA3aTCIILCTBA,

- C(i)OpMI/IpOBaTI) MNpEaACTaBJICHUA 00 HN3YYaCMbIX IOHATHAX M METOAAX KakK BaKHEHUIITNX CpeaACTBAX MATEMATHUYCCKOr0o MOJACIIMPOBAHUIA
PCAIbHBIX ITPOICCCOB U SIBJICHHI.

lleﬂu u 3a0aqu usyuenusn ceomempuu 6 OCHOBHOIL WIKo1e.

M3y4yeHue MaTeMaTUKU Ha yPOBHE OCHOBHOI'O 0OOILEr0 0Opa30BaHUs HAIIPABICHO HA JOCTHXKEHHUE CIICAYIOIIUX IIeIICH:

L4 OBJIaJIeHHe CHCTEMOM MaTeMaTHYeCKUX 3HAHHH H YMeHHﬁ, HGO6XO,I[I/IMI)IX Il MIPUMEHECHUSA B HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH, HW3Y4YCHUA
CMCIKHBIX JUCHUIIINH, IPOAOJIZKCHHU A 06p8.30BaHI/ISI;

° HHTe/IeKTyaJlbHOe pa3BUTHe, (OpPMUPOBAHHE KAdyeCTB JMYHOCTH, HEOOXOAMMBIX YEJIOBEKY AJIS MOJIHOLEHHOH *XHM3HH B COBPEMEHHOM
O0IIleCTBE: SICHOCTh M TOYHOCTH MBICIH, KPHUTUYHOCTb MBIIUICHUS, WHTYHIMS, JIOTHYECKOE MBIIUICHUE, AJIEMEHTHI alTrOpUTMHYECKOM
KYJIbTYpBbI, IPOCTPAHCTBEHHBIX MPEICTABICHHUM, CIOCOOHOCTh K MPEOI0IEHUIO TPYIHOCTEH;

° (¢opmupoBaHue npeacTaBjeHuii 00 UIEIX U METOaX MAaTEMAaTUKH KaK YHUBEPCATBLHOTO SI3bIKa HAYKH M TEXHUKH, CPEJICTBA MOJICIIUPOBAHUS
SIBJICHUM U MPOLIECCOB;

° BOCIIMTAHME KYJIbTYphl JMYHOCTH, OTHOIIEHHS K MaTeMaTHKE KaK K YacTH OOIEYesIOBEYECKOW KYNbTYpbl, MOHUMAaHHE 3HAUYUMOCTH
MaTeMaTHKH JUIs HayYHO-TEXHHUUYECKOro Iporpecca.
B cootBercTBUM ¢ 1enbio (GopMHpYIOTCA 3aAauyM y4yeOHOro mpolecca: CHUCTeMAaTHYeCKOe H3YYEeHHE CBOMCTB TeOMETpUYEeCKHX (GUryp Ha
IJIOCKOCTH, (hOpMHpOBAHHE MPOCTPAHCTBEHHBIX NPEACTABICHUI, pa3BUTHE JOIMYECKOrO MBILIUICHHUS W MOATOTOBKA ammapara, HeoOXOIUMOro Jyist
U3YUCHMSI CMEXHBIX TUCHMIUINH ((pU3KKa, YUepUeHHe U T.J1.) U Kypca CTEpEOMETPUHU B CTAPILUX KIaccax.

Kypc xapakrepusyercst palioHalIbHBIM COYETaHUEM JIOTMUYECKOW CTPOTOCTH M T€OMETPUYECKOW HarJIiTHOCTH. YBEIUUYMBAETCS TEOpeTHYecKas
3HAYUMOCTh W3Y4aeMOro MarepHalia, paclIMpsioTCs BHYTPEHHHUE JIOTUYECKUE CBSI3U KypcCa, MOBBIMIASTCS PONIb ACIYKIUHU, CTENEHb a0CTPaKTHOCTH
u3zydyaeMoro marepuana. OOyyaromuecs: oBi1aIeBal0T NpUEMaMU aHAJTUTUKO-CUHTETUUECKON JIeATENbHOCTH, IPU J0KA3aTEIbCTBE TEOPEM U PELICHUU
3amad. CucreMaTH4eckoe U3JI0KEHHE Kypca IO3BOMsET HauyaTh paboTy mo (OpMHPOBAHHUIO TMPEJICTABICHUNH OOYy4YaIoOIUXCS O CTPOSHHUH
MaTeMaTUYeCKOW Teopuu, oOecreyrBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUS IIKOJbHUKOB. M3MmokeHHne MaTepuana XapaKTepU3YeTCsl TMOCTOSHHBIM
oOpallleHueM K HarJIsIIHOCTH, UCIIOIb30BAaHUEM PHCYHKOB U YEpTEKEW Ha BCEX 3Tanax O0Oy4EeHHs U Pa3BUTHUEM €OMETPUYECKOM MHTYHWLIMU Ha 3TOU
ocHoBe. lleneHanpaBineHHoe oOpalieHre K MpuMepaM U3 MPAKTUKU Pa3BUBAET YMEHUS 00y4alOUIMXCs BBIUICHITh FreoMeTpuueckrue GpakTol, (OpMbI U
OTHOLIEHUS B MPEAMETaX U SBJICHUIX JEHCTBUTEIBbHOCTH, UCIIOIb30BATh A3bIK TEOMETPUH ISl UX OMUCAHUA.

I_IGJ'II/I 06yquH51 MAaTC€MaTHuKE B O6H_[606p83OBaTeJIBHOI\/’I MIKOJIC OHpCACIAOTCA eé POJIBIO B Pa3BUTUU 06H_IeCTBa B IICJIOM H (1)OpMI/IpOBaHI/II/I
JIMYHOCTH KaXXI0ro OTACJIbHOI'O YCJIOBCKA.



Y4eOHO-TEMATHYECKUH IJIAH

7 kiacce
N n/n | HammeHoBaHme pa3jaesia, TeMbl Bcero uacon

I'naBa 1. HayanbHbIe reoMeTpHYeCKUe CBEICHUS 11

1 |Ilpsamas u oTpe3ok 1
2 |Jlydu yron 1
3 | CpaBHEeHHE OTPE3KOB M yIJIOB 1
4 | V3mepeHue oTpe3KoB 2
5 |H3mepenue yrios 1
6 |IlepneHauKkynsipHbIC TPSIMbIE 2
Permrenue 3amau 2
Koumponvnas paooma Nel 1
I'naBa 2. Tpeyroabaukn 18

1 |IlepBblil mpu3HAK paBEHCTBA TPEYTOILHUKOB 3
2 | Menuanbl, OMCCEKTPUCHI 1 BBICOTHI TPEYTOJIbHUKA 3
3 | Bropoii 1 TpeTuii mpu3HAKK PABEHCTBA TPEYT OJIBHIKOB 4
4 |3amauu Ha TOCTPOEHUE 3
Permrenue 3amau 4
Koumponvnas paboma Ne2 1
I'nasa 3. [lapanieabHble NpPAMbIE 13

1 |Ilpu3Haky mapaienbHOCTH IBYX MPSIMBIX 4
2 | Akcnoma mapayielbHOCTH MPSIMBIX 5
Pemenue 3amau 3
Konumponvnasa paboma Ne3 1
I'naBa 4. CooTHOMIEHNE MEKIY CTOPOHAMHU U YIJIAMM TPEyroJbHUKA 20

1 |[CymmMa yrioB TpeyrojibHUKa 2




2 | CooTHoOIIEHUE MEXKYy CTOPOHAMHU U YIIIAMU TPEYTOJIbHUKA 3
Koumponvnas paboma Ned 1

1 |IIpssMOyroyibHBIEC TPEYT OJILHUKU 4
2 |IlocTpoeHue TpyeroapHUKA MO TPEM CTOPOHAM 4
3 |Pemenue 3amau 5
Kontponbhas pabora Ne5 1
IloBTOpEeHNe Kypca reoMeTpun 3a 7 Kjaace 6
[ToBTOpenue. Pemenue 3anau 5
Koumponsnas paboma Neb (umozoeasn) 4

Wroro: 68 yacoB
8 ki1ace
N n/n | HaumeHoBaHue pa3jiena, TeMbl Bcero yacoB

BBosHOe moBTOpEHHE 2
I'naBa 5. YeTbIp€xyroJbHUKH. 14

1 MHOTroyronbHHUKH. 1
2 [TapannenorpamMm u Tpamnenus. )
3 [IpsiMoyronbHUK, POMO, KBaaparT. 4
Penrenue 3amau. 3
Konumponsnas paboma Ne 1. 1
I'nasa 6. Tliomane. 13

1 [Tnomaas MHOTOYTOIBHUKA. 2
2 [Tnomanu napanienorpamMma, TpeyroJibHUKA U TPAMEIHH. 4




Teopema I[Tudaropa. 4
Pewenue 3a1au. 2
Konumponsnas paboma Ne 2. 1
I'nasa 7. IlonoOHbIe TPEYTrOJILHUKH. 18
Omnpenenenue Mog00HBIX TPEYT OJIBHUKOB. 2
[Tpu3naku momo0Ous TPEyroabHUKOB. 4
Penrenue 3aj1au. 1
Konmponvnaa paboma Ne 3. 1
[Tpumenenne momo0us K JOKa3aTEIbCTBY TEOPEM U PEIICHUIO 33/1ad. 4
CooTHollIeHUSsI MEXTy CTOPOHAMH U YIIaMH MPSMOYTOJIBHOTO TPEYTroJbHUKA. 3
Pewenue 3a1au. 2
Koumponvnasa paboma Ne 4. 1
I'naBa 8. OKpy:KHOCTD. 16
KacarenpHas K OKpyKHOCTH. 3
IlenTpanbHbIe U BIIUCAHHBIE YTIIBL. 3
YeThIpe 3aMevaTeNbHbIC TOYKHA TPEYTOJIbHHUKA. 3
Brnucannas u onucaHHasi OKpY>KHOCTb. 4
IToBTOpenue. Pemenue 3anad. 2




Koumponvnasa paboma Ne 5.

IloBTOpEeHune Kypca reomeTpuu 3a 8 Kiacc 5

[ToTOpenue. Pemenue 3agau 4

Koumponvnasa paboma Neb (umozoean) 1
Wroro: 68 yacoB

9 kJaacc.
N
w/n HaumenoBaHue pasjaeiia, TeMbl Bcero yacos
BBoaHoe moBTOpEHUE 2
IaaBel 9. BekTophl. 12
1 | ITousTue BexTOpA. 2
2 CrnoxeHre ¥ BEHIYUTaHUE BEKTOPOB. 4
3 YMHOXEHUE BEeKTOpa Ha 9yuciio. [[puMeHeHe BEKTOPOB K PEIICHHIO 3a/1a4. 4
Pemnienue 3agau 1
Koumponvnas paboma Nel 1
I'maBe1 10. MeTox koopauHar. 10
1 Koopaunatel BexTopa. 2
2 [IpocTeiimne 3agaun B KOOpMHATAX. 3




YpaBHEHUS OKPYKHOCTU U MPSIMOIA.

Pemntenue 3agau 1
Koumponsnas paboma Ne 2 1
I'maBbl 11. CooTHOIIEHHE MEKIY CTOPOHAMH M YIJIAMH TPEYroJIbHUKA. 14
CxaJjisipHoe npou3Be/ieHUe BEKTOPOB.

CuHyc, KOCUHYC ¥ TaHI'€HC YIJa. 3
CooTHoIlIEHUSI MEX]1y CTOPOHAMHU U YIiiaMH TPEyroJbHUKA. 6
CkainsipHO€ IpOU3BEIEHUE BEKTOPOB. 3
Pemenue 3amad. 1
Koumponvnasa paboma Ne 3 1
I'maBbl 12. JITuHA OKPYKHOCTH M IJIOIIAAb KPyra. 12
[IpaBubHBIE MHOTOYTOJIBHUKH. 4
JITnHa OKPY>KHOCTH M IIJIOIIAb Kpyra. 4
Pemenue 3amay. 3
Koumponvnas paboma Ne 4 1
I'naBwbl 13. JIBHKeHHS. 10
[ToHsiTHE NBYOXKEHUS. 3
[TapamiensHbIi TIEPEHOC | MTOBOPOT. 3




Pemenue 3amay. 3
Konmponvnas paooma Ne 5 1
IloBTOpEHMe Kypca MIaHeMeTPUH 8
Iloemopenue. Pewienue 3a0au 7
Hmozosasn konmponvhasn paboma Ne 6 (umozosas) 6 euoe mecma 1
Hroro 68 uacoB

ConepkaHue TeM V4eOHOro Kypca

Coaepsxanue o0ydyenus 7 kJjacca.

Ne | OcHoBHasi Tema Conep:xanue o0yueHust OcHoBHas HeJIb XapakTepucTuKka Kypca

1 | HavyaabHble ITpocreiimne reomerpuueckue | CucTeMaTU3UPOBATH 3HAHUS B [1aHHOM Teme BBOZIATCA OCHOBHBIE TI'€OMETPUYECKUE
reoMeTpuueckue | Gpurypsl: npsmasi, Touka, yYalMXcsl O MPOCTEHIINX HOHATHS U CBOWCTBA MPOCTEHIINX I'€OMETpUYECKUX (puryp Ha
CBe/ICHHU . OTpE30K, J1y4, yroiu. [lonarue reOMeTpUYECKUX (PUrypax U | OCHOBE HAarJIAJHBIX TMPEACTaBICHUN OOYyYaloIUXCs MYTEM

PaBEHCTBA F€OMETPUUECKUX
¢uryp. CpaBHEHUE OTPE3KOB U
yriioB. MI3mMepenune oTpe3Kos,
JUIMHA oTpe3ka. M3mepenue
YIJIOB, TPaJyCcHast Mepa yria..
CMEKHbBIEC U BEPTUKAJIbHBIC
YTIIbI, UX CBOMCTBA.
[lepnenauKynsipHbBIE PSIMBIE.

HUX CBoiicTBax. Beectn
MTOHATHE PABEHCTBA (UTYP.

0000I1IeHsT OUEBUAHBIX MM U3BECTHBIX U3 Kypca MaTeMaTUKU
1 — 6 xnaccoB reomerpuueckux (axktos. [loHATHE aKCHOMBI Ha
Ha4yaJbHOM 3Tare oOy4eHUs: He BBOAUTCS, U CAMU aKCHOMBI HE
¢dopmynupyroTcss B sSBHOM BHze. HeoOXonumble HCXO/IHBIC
IIOJIOKEHMS, Ha OCHOBE KOTOPBIX H3Yy4arOTCs CBOWMCTBA
reoMeTpUyYecKuX (QUryp, NpUBOAATCSA B OMHUCATENLHON (opMe.
[IpyHIMNIMAIBEHBIM ~ MOMEHTOM  JITaHHOM  TE€MBI  SIBIIETCA
BBEJICHUE TMIOHATHUS PAaBEHCTBA TIeOMETpUYEecKHX (uryp Ha

OCHOBE HATJISIAHOTO TOHATHS HalokeHus. OnpenenéHHoe




BHUMaHUE JIOJDKHO YAENATHCS MPAKTUYECKUM IPHIOKEHUSAM
F€OMETPUYECKHUX ITOHSATUM.

Tpeyronbnuku. | TpeyronsHuk. [IpuzHaku BBectu noHsATHE TEOPEMBI. IIpu3Haku paBeHCTBA TPEYTOJIBHUKOB SBIIIOTCSI OCHOBHBIM
PaBEHCTBA TPEYT OJIbHUKOB. Bripaborate ymMeHus pabouuM anmapaToM Bcero Kypca reomerpuu. /{okazarenbcTBo
[lepnenauKkynsap K IpsMou. JI0Ka3bIBaTh PaBEHCTBO Oonplell yacTH TEOpeM Kypca M TaK Ke pelIeHHEe MHOTHX
Menuanbl, GMCCEKTPHUCHI U TPEYTOJIbHUKOB C IOMOIIBIO | 33a4 IPOBOAMUTCA IO CIEAYIOLIEH CXEME: IMOUCK PABHBIX
BBICOTBI TPEYT OJIbHHKA. M3YYEHHBIX TPU3HAKOB. TPEYrOJIbHUKOB — OOOCHOBAaHHME HMX PABEHCTBA C IIOMOILBIO
PaBHOOeApeHHBIN TpeyronbHUK | BBecTr HOBBI KJlace 3aa4 — | KAKOTrO-TO MpHU3HAaKa — CIEACTBUS, BBITEKAIOIINE U3 PABEHCTBA
Y €T0 CBOMCTBA. 3a7a4u Ha Ha MIOCTPOEHUE C IOMOIIBIO | TPEYT OJIbHUKOB. [IpuMeHeHHEe  TNIPU3HAKOB  pPABEHCTBA
MIOCTPOEHUE C MOMOIIBIO LHUPKYJIS U TUHEHKU. TPEYrOJIbHUKOB TpU pEUIeHHH 3anad  Ja€T BO3MOXKHOCTb
LUPKYJIS U JINHEHKH. IIOCTENIEHHO HAKAaIlJIMBaTh OIBIT INPOBEJIEHUS J0Ka3aTeIbHBIX
paccyxneHuii. Ha HagampHOM 3Tarne M3y4eHHs W IPUMEHEHUs
MPU3HAKOB  PABEHCTBA  TPEYrOJbHUKOB,  I[€JIECOO0pPa3HO
HCIIOJIb30BAaTh 3aJjaul C TOTOBBIMH YEPTEKAMHU.
MMapanaeasnble | [Ipu3Haku napaaienbHOCTH BBecTu 01HO U3 BaKHENIINX [Ipu3Haky 1 CBOWMCTBA MapaJUIEIbHBIX MPSAMBIX, CBI3aHHBIC
npsMbIe. npsMbIX. AKCHOMa MOHATUN — MOHATHE C yriamu, oOpa3OBaHHbIMU IPHU MEPECEUEHUH JBYX IPSIMBIX
NapAJUIETIbHBIX IPSAMBIX. [1apaJUIETIbHBIX MPSMBIX. CEeKyIen (Hakpect JEKALUMH, OJHOCTOPOHHUMH,
CBoiicTBa napajuieIbHbIX JlaTe IepBOE MpeaCTaBICHNE | COOTBETCTBEHHBIMH), IIUPOKO HCIOIB3YIOTCS B JajdbHEUIIEM
IPSIMBIX. 00 akcuomax u npu U3Y4EHUHU YETBIPEX YT OJIbHUKOB, O00HBIX
AKCMOMAaTUYECKOM METO/IE B | TPEYrOJIbHUKOB, ITIpU PpELIEHUM 3axad, a TaKXkKe B Kypce
reoMeTpun. BBecTn akcuomy | CTEpeOMETpHH.
NapaJuIeIbHBIX MPSIMBIX.
CooTHomenue CymMa yriioB TpeyroJbHHKaA. PaccmotpeTs HOBBIE B naHHOI Teme NOKa3bIBacTCs OJHA U3 BAKHEHIINX TEOPEM
MEXKIY CooTHoIIEHNE MEX Y MHTEPECHBIE U BaXKHbIE reoMeTpUl — TeopeMa O CyMME YIJIOB TpeyronbHuka. OHa
CTOPOHAMH U | CTOPOHAMHU U yrilaMH CBOMCTBA TPEYIOJIbHUKOB. MO3BOJISIET J1aTh KJIACCH(PUKALMIO TPEyroidbHUKOB IO Yriam
yriiamu TpeyronbHuka. HepaBencTso (OCTPOYTONIBHBIN, MPSIMOYTOJIbHBIN, TYHNOYTOJBHBIN), a TaKxke
TPeyroJabHHMKA. | TPEYrOJIbHHKA. YCTaHOBUTh HEKOTOpbIE CBOWCTBA M TMPU3HAKK pPaBEHCTBA

IIpssMoyrosbHbIE




IPU3HAKN PABEHCTBA.
PaccrosiHne ot Touku 110

TpEM BIIEMEHTaM.

TPEeYroJIbHUKH, UX CBOMCTBA U

npsmoi. Paccrosinue mexny
napauiC/IbHbIMU IIPSAMBIMHU.
[TocTpoeHue TpeyrojibHHUKa IO

MPSIMOYT OJIbHBIX TPEYT'OJIbHUKOB.

[TonsiTHE paccTOSHUS MEXIy NapaIeNbHBIMUA MPSIMbIMU
BBOJIUTCSI HA OCHOBE JJOKAa3aHHOH NpeiBapUTENbHO TEOPEMBI O
TOM, YTO BCE TOYKM KKIOH M3 JBYX MAPaJUICIBHBIX MPSIMBIX
paBHOyJaJeHbl OT JApPYroil npsAMoi. DTO MOHATHE Hrpaer
BRXHYIO DPOJIb, B YAaCTHOCTH, MCIIOJNB3yeTCs B 3ajadax Ha
MIOCTPOCHHUE.

[Ipu pemenun 3afay Ha MOCTPOEHUE B 7 Kjacce CliedyeT

OTPaHUYMUTBCA  TOJIBKO  BBIIOJHEHHMEM W OINMCaHUEM
MOCTPOCHUS UCKOMOHM (UTYyphl. B OTIENbHBIX Cllydasix MOXKHO
IIPOBECTH YCTHO aHAJIM3 M JIOKA3aTEJIbCTBO, a 3JIEMEHTHI
HCCIEA0BAHUS JOJDKHBI MPUCYTCTBOBATh JIMIIb TOTJA, KOIAa

3TO OFOBOPEHO YCIOBUEM 3aJaUu.

Copaepsxanue o0yyenus 8 kiacca.

Ne | Ocnoenas mema Cooeporcanue odyuenusn Ocnosnasn yenn Xapaxmepucmuka Kypca
1 | YerbIpéxyrojb- | MHOrOyrojJbHUKH, N3yunTh Hanbosee BaKHbBIE JlokazarenbCcTBO  OONBIIMHCTBA TEOPEM JTAaHHOM TEeMbl U
HUKH. BBITTYKJIBIA MHOT'OYTOJIbHUK, | BHIBI YETHIPEX YT OIbHUKOB —

YETBIPEX YT OJIbHHUK.
[Tapamnenorpamm, ero
CBOMCTBA U IIPU3HAKHU.
Tpanenus. IIpsgsMoyroiasHUK,

poMO, KBaJpaT, UX CBOWCTBA.

OceBast 1 ICHTpaIbHAS
CHUMMETPHH.

napajiesorpamm,

MPSIMOYT OJIBHUK, POMO,
KBaJpat, Tpanenuro. Jlats
MpeacTaBieHue o Gurypax,
00J1aIaf0IINX OCEBON MITH
LEHTPAIBHOW CUMMETPHUEH.

peuieHue MHOTMX 33Jad MPOBOJATCS C IOMOIIBI IIPU3HAKOB
PaBEHCTBA TPEYIOJIbHUKOB, II03TOMY, IIOJIE3HO HX IIOBTOPUTH B
Hayalle U3y4eHUs TEMBI.

OceBass M ILEHTPalbHBIE CHUMMETPUHM BBOAATCS HE Kak
npeoOpa3oBaHUe IUIOCKOCTH, a KaK CBOMCTBO TI'€OMETPUYECKUX
buryp, B YacTHOCTH, YETBIPEXYTOJIbHUKOB. PaccMorpeHue 3THX

MOHATHUI KaK IBWKEHUI INIOCKOCTU COCTOUTCA B 9 Kitacce.




Inomanm. [Tonarue momanu Pacuiputs u yriryouTh BriBog hopmyn st BBIYMCIICHHS TUIOMIANCH MPSAMOYTOIBHUKA,
MHOToyronbHuKa. [1nomanun | monyueHHsle B S — 6 Kiaccax | mapamienorpaMma, TpeyrojbHHUKA, Tpaleluy OCHOBBIBAETCS Ha
MPSIMOYTOJIbHHKA, MIPEJICTaBICHUS YJaluXxcs 00 | IBYX OCHOBHBIX CBOMCTBaxX IUIOMIA[EH, KOTOpPbIE MPUHUMAIOTCS
napajuienorpamma, W3MEPEHHUH U BBIUNCICHUN UCXO/ W3 HAIJBIIHBIX MpeJCTaBiIeHMM, a Takke Ha Gdopmyre
TPEYTrOJbHHUKA, TPAIICLINH. wiomaaeil. Beisectu IomaAn  KBajJpara, OOOCHOBAHHME KOTOPOM HE  SIBIISIETCS
Teopema [Tudaropa. (dhopmynbl momaaen 00s13aTeIbHBIM IS YYaIIUXCA.
MPSIMOYT OJIbHUKA, .
napaenorpaMma, Herpaaummonnoi ims; IIKOJIBHOTO Kypca SIBJISIETCS TEOpeM 00
TPEYTONbHIKS, TPATISITHH. OTHOUIEHUU TUIOIIAIeH Tpeyri)HLHI/IKOB, MMEIOIIUX IO PaBHOMY
TIOKa3aTh OHY 3 TIABHBIX yriy. OHa o3BOJISIET B JalbHEHIIEM J1aTh MPOCTOE JOKA3aTEIbCTBO
TEOPEM FEOMETPHE — TEOPEMY MPU3HAKOB TMOJ00USI TPEYroJbHUKOB. B 3TOM coOCTOMT OnHO W3
Mudaropa. IPEUMYILECTB, OOYCIOBICHHBIX pAaHHUM BBEACHHEM IOHSTHS
IIJIOLIAH.
HokazarensctBO  Teopembl Iludaropa ocHOBbIBaeTcs Ha
CBOMCTBax IuIomianed u ¢opMmynax ans IUIOUIaAel KBaapaTa H
TpeyroibHuKa. JloKa3pIBaeTCsl TakKe Teopema, 0oOpaTHas Teopeme
[Mucaropa.
ITono0HLIE [TomoGHBIE TPEYT ONHHUKH. BBectu nmousTre mogo0OHBIX Ornpenenenne MOTOOHBIX TPEYTOJIBLHUKOB NAETCsS HE HAa OCHOBE
Tpeyroiabuuku. | [IpuzHaku nmomoous TpPeYrolnbHUKOB. PaccMoTpeTs | mpeoOpa3oBaHus MOAOOMS, a 4Yepe3 paBeHCTBO VIJIOB W

TPEYrOJILHUKOB.
[Ipumenenue momgoous K
JI0Ka3aTelIbCTBY TEOPEM U
pemrenuto 3anad. CuHYC,
KOCHHYC ¥ TAHTE€HC OCTPOT'O
yria npsMoyroibHOT0
TPEeYroJbHHKA.

MIPU3HAKU MTO100us
TPEYrOJIbBHUKOB U UX
npumeHenust. Crenarb nepBbli
ar B OCBOGHUHU y4allUMHUCSA
TPUTOHOMETPHUYECKOT O
anmnaparta reoMeTpHuH.

IMPpONOPpHUOHAIIBHOCTb CXOJACTBCHHBIX CTOPOH.

[Tpu3Haky mogoOust TPEYrOJIbHUKOB J10Ka3bIBAIOTCS C TIOMOILBIO
TEOpeMbl 00 OTHOUIEHUH IUIOMIAAEH TPEyroJbHUKOB, HMEIOIIUX IO

paBHOMY yTIIy.

Ha ocHOBe mpu3HAaKoB MMOAO0OMS JOKa3bIBaeTCs TeopeMa o
CpeIHel JMHUM TPEYrolIbHHUKA, YTBEPKACHUE O TOUKE MepeceueHus
JBa  YTBEPXKICHUS O
MPONOPLIMOHATIBHBIX OTpPEe3Kax B MPSIMOYIOJbHOM TPEYrOJIbHUKE.
Haérca mpencraBieHne O MeTone moao0uss B 3ajgadax Ha

MEIWaH TpeYrojibHUKa, a TaKXke




MIOCTPOCHUE.

B 3akiroueHHe TeMbl BBOAATCS 3JIEMEHTHI TPUTOHOMETPUU —
CHHYC,
TPEYr OJIbHUKA.

KOCMHYC MW TaHI'CHC OCTpPOro yria IMIpaMOYTOJIbHOI'O

OKpy:KXHOCTB.

B3aumHoe pacnonoxenue
MPSIMOU M OKPYKHOCTH.
KacarenbHast K OKpy>KHOCTH,
€€ CBONCTBO U IIPU3HAK.
[lenTpanbHbIe U BIUCAHHBIE
yrisl. Yersipe
3aMeyaTesIbHbIE TOUKH
TpeyrojapHuKa. Brimcannas u
ONMCaHHAasi OKPYKHOCTH.

Pacmmputs cBeneHus 00
OKPYXHOCTH, ITOJTy4YEHHBIE
ydamuMucs B 7 Kiiacce.
N3yunTh HOBBIE (PaKTHI,
CBSI3aHHBIE C OKPY>KHOCTBIO.
[To3HakOMUTH yyammxcs ¢
YETBIPbMs 3aMeUYaTEIbHbIMU
TOYKaMH TPEYTrOJIbHUKA.

BBOJUTCSI MHOIO HOBBIX IOHATHM U
MHOI'O YTBEPKICHH,

B nganHoit Teme
paccMaTpuBaeTCs CBSI3aHHBIX C
OKPY)XHOCTBIO. [[7s1 WX YCBOGHHS CIemyeT YAEIUTh OONbIIoe

BHHMAHHC PCIICHUIO 3aa4.

VYTBepKIEHHS O TOUKE NMEePECEYCHUsI OMCCEKTPUC TPEYroIbHHUKA
U TOUYKE MEepPEeCceUeHUs CEpeIUHHBIX MEPIECHIUKYIIPOB K CTOPOHAM
TPEYTroJIbHUKA BBIBOJATCS KaK CIEICTBHS M3 TEOPEM O CBOWCTBAX
OMCCEKTPUCHI YIia M CEPEJMHHOTO NEepPHEHIUKYIApa K OTPE3Ky.
Teopema 0 TOYKe TMEpECEUCHUs BBICOT TPEYTroNbHUKA (WM HUX
IPOAODKEHNN) JOKA3bIBAETCA C MOMOIIBIO YTBEP)KJIEHUS O TOYKE
MEPECEUCHHUSI CEPETUHHBIX MEPIEHIUKYISPOB.

Hapsimy ¢ Teopemamu 00 OKPYKHOCTSIX, BIMCaHHOM B

TPECYrOJIbHUK U OIMCAaHHOM  OKOJIO HCro, pacCMaTpuBarOTCA
CBOMCTBO CTOPOH OIIMCAHHOI'O IleTI:IpéXyrO.]'II;HI/IKEI M CBOMCTBO

YIJI0B BIMCAHHOTO YETHIPEX YT ObHUKA.

Conep:xanue o0yueHus B 9 kiacce.

Ne | Ocnosénan mema Cooeporcanue odyuenusn Ocnosnasn yenn Xapakmepucmuka Kypca.
1 | BekTopsl. ITonstue BekTopa. PaBeHCTBO Hayuuts ygammxcs Bekrop ompenensercs Kak HalpaBlICHHBIA OTPE30K U
Meton BEKTOpOB. Ci10XKEHHUE U BBITIOJIHATH ICHCTBUA HaJ | JIEHCTBUSA HAJ BEKTOPAaMM BBOIATCS TaK, KaK 3TO IPUHATO B

BBIYUTAHUEC BECKTOPOB.

BCKTOpaMH KakK

¢busuke, T.e. Kak JEHCTBUS C HaNpaBICHHBIMU OTpE3KaMH.




KOOpPAMHAT. YMHOKEHUE BEKTOpa Ha YUCIIO. HaInpaBJIE€HHBIMU OcHOBHOE BHUMAaHHE JIOJDKHO OBITH yJI€JI€HO BHIPAOOTKE YMEHUM
Paznoxenue BekTopa o 1Bym OTPE3KaMHU, YTO BaXKHO JIJIsl | BBIMOJHATh OMNEpALMM HaJl BEKTOpaMHU (CKIIAJbIBAaTh BEKTOPHI IO
HEKOJUIMHEAPHBIM BEKTOpaM. MIPUMEHEHUS BEKTOPOB B MpaBUjiaM TPEYrOJIbHUKA M MapajiieorpaMMa, CTPOUTH BEKTOD,
Koopaunatel BekTopa. ¢usuke. [To3HaKOMUTH C pPaBHBII pPAa3HOCTH JBYX JaHHBIX BEKTOPOB, a TakKKe BEKTOD,
[Ipocretimue 3a1auu B HCII0JIb30BAaHUEM BEKTOPOB | PaBHBIN MPOU3BEACHHUIO JAHHOTO BEKTOpA HA IAHHOE YHCIIO).
KOOpJIMHATax. Y paBHEHUs 1 METO/1a KOOPAMHAT MpHU
. Ha npumepax mokasbiBaeTcsi, Kak BEKTOpPbl  MOTYT
OKPY>KHOCTH U TIPSIMOM. pEUICHUHN TEOMETPUUECKUX
IPUMEHSTCS K [IEHU TE€OMETPUUECKUX q.
[IpumMeHeHre BEKTOPOB 1 3a1ad4. PUMCHATC PCILICHHIO COMETpHHCC 3ajia
Hemonctpupyercs 3GPEeKTUBHOCT, MpUMEHEHHS (HOpMyN s
KOOpJIMHAT MPU PEIICHUH 3a]a4.
KOOpPAMHAT CPEIUHbI OTPE3Ka, PACCTOSHUS MEXIYy JByMS
TOYKaMH, YpPaBHEHUH OKPYKHOCTH M TPSAMONH B KOHKPETHBIX
TEOMETPUUYECKUX 3a7auax, TeM CaMbIM Ja&Tcs MpEICTaBICHUE 00
M3yYEHUH TEOMETPUICCKUX (QUTYP C TTIOMOIIBIO aareOphl.
CooTHolIeHnE CuHyc, KOCUHYC M TaHT€HC yrJa. Pa3Buth ymenue yyammxcs Cunyc u xocuHyc moboro yraa or 0° go 180° BBomsTcs c
MeKIy Teopembl CHHYCOB 1 KOCHHYCOB. IIPUMCHATD IIOMOILBIO €IMHUYHOMN ITOJIYOKPYKHOCTH, TOKa3bIBAIOTCS TEOPEMBI
CTOpOHAMM H Penrenne TpeyroibHUKOB. TPUTOHOMETPUYECKUI CHHYCOB M KOCHHYCOB W BBIBOJUTCS eII€ ofHa ¢hopMyJia IIIOmaan

yriaamMn CxanspHoe Mpou3BeIeHHE arrapar IIpyu peCHun TpeyroyibHUKa (TIOJIOBMHA TPOU3BEICHUS JABYX CTOPOH Ha CHHYC

TPEYroJIbHUKA. | BEKTOPOB U €r0 IPUMEHEHUE B FEOMETPUYECKUX 3a/a4. yria Mexay HuUMH). DTOT anmapar NpUMEHSeTcs K PelleHUI0

CKaJIﬂpHOC TCOMETPHUICCKUX 3aaavdax. TPEYTOJILHUKOB.

Npou3BeeHue

BEKTOPOB. CkansipHOoe MPOM3BEACHUE BEKTOPOB BBOJIUTCS KaK B (pU3UKE
(mpou3sBeeHNE JUIMH BEKTOPOB HA KOCHHYC yIjla MEXIy HUMH).
PaccmarpuBaroTcsi CBOMCTBA CKaJISPHOIO NPOU3BEACHUS U €ro
IIPUMEHEHHUE [IPU PELICHUH TEOMETPUYECKUX 3a/1a4.

OCHOBHOE BHUMaHME CJEyeT yJIENUTh BbIPAOOTKE MPOYHBIX

HaBBIKOB B IIPUMEHEHHUHM TPUTOHOMETPHUUYECKOrO armapara IMpH
pELICHUU T€OMETPUYECKUX 3a1ay.

Jimna IIpaBHUIIBHBIE MHOTOYT OJIBHUKHU. Pacmmputs 3HaHME B Hagasle Tembl [Jaércs  ompeneneHue  MPAaBHIIBHOIO




OKPYXKHOCTU U | OKpY>KHOCTHU, ONHCAaHHAsI OKOJIO yUammxcs o MHOTOYT'OJIbHUKA U PACCMATPHUBAIOTCS TEOPEMBI 00 OKPY>KHOCTSIX,
mjiaomaab MMPpaBHUJILHOI'O MHOI'OYTrOJIbHUKA U MHOT'OyroJIbHHUKax. OIMMCAHHOM OKOJIO MPaBHUJIILHOI'O MHOI'OYI'OJIbHUKA U BITMCAaHHOM B
Kpyra. BrnHcaHHas B Hero. [Toctpoenue Paccmotpers moHsTHs Hero. C MOMOIIBbIO OMUCAHHON OKPYKHOCTH pEIIaloTcs 3a7adyd o
MPABHWJIbHBIX MHOTOYT OJIbHUKOB. JUTMHBI OKPY’KHOCTH U MOCTPOCHHUHU MPABUIILHOTO IIECTUYTOJbHUKA M MPABHIBLHOTO 271 -
I[I/IHa OKPYXHOCTH. Hnomam) miiomaaun Kpyra u YrojJibHUKA, €CJIN JaH HpaBHHBHBIﬁ N -yroJIbHUK.
Kpyra. bopMyIBI TSl UX
e —— DopMyIbl, BBIPAKAOIINE CTOPOHY MPaBUJILHOTO
MHOTOYT'OJIbHUKA U paJuyC BIMCAHHON B HETO OKPY>KHOCTHU Yepe3
paauyc ONMHMCAHHOW OKPY>KHOCTH, HCIIOJIB3YIOTCS IPHU BBIBOEC
dbopMyn UIMHBI OKPY)KHOCTH H IUIOmAAW Kpyra. BwiBojg
OlMpaeTcs Ha HMHTYUTHUBHOE IIpEJCTaBICHHE O IMpejaese: IMpu
HCOrpaHU4YCHHOM  YBCIMYCHHWU YHCIAa CTOPOH IIPABUIIBHOI'O
MHOTOYT'OJIbHMKA, BIHMCAHHOTO B OKPY>KHOCTb, €ro MEpUMETpP
CTPEMUTCS K JUTMHE 3TOW OKPYKHOCTH, a IJIOUIaAb — K IUJIOIIAIU
Kpyra, OrpaHUYEHHOT 0 OKPY>KHOCTBIO.
JABuKeHUs. OtobpaxkeHne mI0cKocT Ha ceds1. | [To3HakOMUTh yJarmmxcs ¢ JIBI>keHHe  TIJIOCKOCTH  BBOJUTCA  KAaK  OTOOpakeHHe

[Tonsitue aBuxenus. OceBas u
LEHTpaJIbHasi CAMMETPHH.
[TapanienbHbIN IEpeHoC.
[ToBopot. Hanoxenus u
JBU)KEHMUSL.

MMOHSITHEM JIBMKESHUS U €r0
CBOMCTBaMH, C OCHOBHBIMU
BUJIAMH JBHMKCHHUH, CO
B3aMMOOTHOIIISHUI
HaJIOKCHUM U IBUKCHUM.

IJIOCKOCTH Ha ce0s, COXpaHSIOIIee PaCCTOSIHUE MEXKIY TOUYKaMHU.
IIpn paccMOTpeHHMH BHUAOB JABM)KEHUH OCHOBHOE BHUMAaHUE
yaensieTcsl MOCTPOSHUI0 00pa3oB TOYEK, MPSMBIX, OTPE3KOB,
TPEYTOJbHUKOB TIPM OCEBOM W LEHTPAIBHOM CUMMETPHUSIX,
napajielbkHoM TnepeHoce, noopore. Ha sddexTHpix mpumepax
[IOKa3bIBACTCSI ~ NPUMEHEHUE  JABWKEHUW  IPU  PELICHUH

reOMCTPHUYCCKHUX 3a1a4.

IlonaTre HaJOKEHHS OTHOCHUTCSA B JaHHOM KYpCC€ K 4YHUCITY
OCHOBHBIX ITOHSATHH. HOK&SBIB&GTC?I, YTO IIOHATHUSA HAJIOXKCHUA U
ABMOKCHHUA  ABJIAIOTCA OKBUBAJICHTHBIMM: 1000€  HaJ0KEHUE
ABJICTCA  IBHMKCHHMCM  IINIOCKOCTH H O6paTHO. I/ISY‘ICHI/IC

J0Ka3aTrcJibCTBa HE SABIACTCA 065[33T€J'II)HI)IM, OAHAKO CJICAYET




pPaccMOTPETh CBA3b MMOHATHU HAJIOKCHHS 1 JBHKCHUA.

TpeGoBaHVs K VPOBHIO NOATOTOBKH 00yUaommxcs (1Mo roxamM 00V4eHHUs )

B pe3yabTaTe n3yueHus reoMeTpuH 7 Kjiacca 00y4aromuecs J10/KHbI yMeTh/3HATD:

3HaTh, Kakas (urypa Ha3bIBaeTCsi OTPE3KOM; YMETh 00O3HauaTh TOYKM M IpsIMble Ha PUCYHKE, N300pa)xkaTb BO3MOXKHbBIE CIy4au B3aWMHOTO
PacIonoKeHusl TOYeK U MPSIMbIX, ABYX MPSIMBIX, OOBSICHUTH, YTO TAKOE OTPE30K, U300paxaTh U 0003HAYaTh OTPE3KU Ha PUCYHKE.

OOBSACHHUTD, YTO TAKOE JIyd, M300paxaTh U 0003HAYATH JIYUH, 3HATH Kakas reoMeTpuyeckas (purypa Ha3bIBaeTCs YIJIOM, YTO TaKOE€ CTOPOHBI U
BEpIIMHBI yria, 0003HauyaTh HEPa3BEPHYTHIE U Pa3BEPHYTHIE YIJIbl, MOKa3bIBaTh Ha PUCYHKE BHYTPEHHIOI 00JacTh HEPa3BEPHYTOro Yria,
IIPOBOJUTS JIy4, Pa3feiAIOIMi €ro Ha 1Ba yIJIa;

Kakne reomerpuueckue (uUrypsl Ha3bIBaIOTCS PaBHBIMH, Kakas TOYKA HA3bIBACTCS CEPEIMHON OTpe3Ka, KaKOW JIyd Ha3bIBAETCsI OMCCEKTPUCOM
yIJla; CpaBHUBAaTh OTPE3KH U YIJIbI, 3aIIMCHIBATh PE3YyJIbTaThl CPAaBHEHMs, OTMEYAaTh C IOMOIIbI0 MAaCIITAaOHOM JIMHEHKU CepequHy OTpe3Ka, C
MIOMOIIBIO TPAHCTIOPTUPA IPOBOJAUTH OUCCEKTPUCY YTJIa;

W3mepuTh AaHHBIN OTPE30K C MOMOILBIO MACIITAOHON JTMHENKHU U BBIPA3UTh €0 JJIMHY B CAHTUMETPAx, MIJIJIUMETpaxX, METPax, HaXOAUTh JUIUHY
OTpE3Ka B TEX CIy4asx, KOraa TOYKa JACIIUT JaHHBIM OTPE30K Ha ABa OTPE3Ka, IJIMHBI KOTOPBIX U3BECTHBI;

Uro Takoe rpagycHas Mepa yriia, HaxOJUThb TI'PaJyCHbIE MEphl YIJIOB, HCIONB3YS TPAHCIOPTUD, M300pa’kaTh NPSMOM, OCTpPBIA, TYyMoW u
Pa3BEPHYTHIN YTJIbI;

Kaxue yrnel Ha3pIBalOTCA CMEXHBIMUA M YEMY paBHA CyMMa CMEKHBIX YIJIOB, KaKM€ YIJIbl Ha3bIBAlOTCS BEPTUKAIbHBIMU U KaKUM CBOMCTBOM
00J1alal0T BEPTUKAJIbHBIE YIVIbl, KAaKW€ MPsSMbIE HA3bIBAIOTCS MEPHEHIUKYISIPHBIMU; YMETb CTPOUTH YIOJ, CMEXKHBIA C JaHHBIM YIJIOM,
n300pakaTh BEPTUKAIbHBIE YIJIbl, HAXOJUTh HA PUCYHKE CMEKHBIE U BEPTHUKAJIBHBIE YIIIbI,

OOmbscHUTD, Kakas (Urypa Ha3bIBAaeTCs TPEYTOJbHUKOM, U HA3BaTh €r0 JIEMEHTHI, YTO TAKOE MEPUMETP TPEYrONbHUKA, KAaKUE TPEYrOoJbHUKU
Ha3bIBAIOTCS PABHBIMU, (OPMYJIUPOBKY U J0KA3aTEIBCTBO [1EPBOr0 MPU3HAKA PABEHCTBA TPEYrOJbHUKOB;

Omnpenenenus neprneHANKYIApa, IPOBEIEHHOTO U3 TOUKH K JAHHOH NMPsAMOM, MEMaHbl, OMCCEKTPHUCHI, BHICOTHI TPEYTOJIbHUKA, PaBHOOEAPEHHOTO
U PAaBHOCTOPOHHEIO TPEYroJbHUKOB; 3HATh (OPMYIMPOBKY TEOpEM O TMEPHEHIUKYISIpEe K NpSIMOW, O CBOWCTBaX paBHOOEAPEHHOTO
TPEYrOJIbHUKA;

DOpMYyJIMPOBKH U 10KA3aTENbCTBA BTOPOr'O U TPETHETO IIPU3HAKOB PABEHCTBA TPEYT OJIbHUKOB;

Omnpenenenre OKpyXHOCTH, YMETb OOBSICHUTD, YTO TaKOE LIEHTP, PaNyC, XOpia, JUaMETp, Ayra OKPYKHOCTH, BBIIIOIHSATH C TIOMOIBIO ITUPKYIIS
Y JIMHEHKHU MIPOCTENIINE MOCTPOCHUS: OTpEe3Ka, paBHOI'0 JAaHHOMY; YIJla, PaBHOTO JaHHOMY; OMCCEKTPUCHI JAHHOT'O YIJIa; MPsIMOM, IPOXOo e
4yepes JaHHYIO TOYKY U MEPIICHAUKYIISIPHYIO K JaHHOM IIPSIMOM; CEpEIUHBI TaHHOI'O OTPE3Ka;

Omnpeznenenue napauiesbHbIX IPSIMbIX, HA3BaHUS YIJI0B, 00pa3yIOLIMXCS IPU NEPECEUEHNUN JBYX NPAMBIX CEeKyIleH, (OpMyIHp OBKH MPU3HAKOB
NapaJuIEJIbHOCTH IIPSIMBIX; [IOHUMATh, KAKUE OTPE3KU U JIy4H ABJIIOTCS MapaUICIbHBIMU; YMETh II0Ka3aTh HA PUCYHKE I1apbl HAKPECT JICKAILUX,




COOTBETCTBEHHBIX, OJTHOCTOPOHHUX YIJIOB, JOKA3bIBATh MPU3HAKHU MAPATUICIIbHOCTH ABYX MPSIMBIX;

AKCHOMY NapajIeIbHbIX MPSAMBIX U CIEJACTBUSA U3 HEE; 10KA3bIBaTh CBOMCTBA MapaJIEIbHBIX MPSAMBIX U IPUMEHSATh X MPU PEIICHUN 3a/1ay;
Jloka3pIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA W €€ CIIEICTBUA; 3HATh KaKOW yrojl Ha3bIBACTCS BHEIIHUM YIJIOM TPEYrOJbHUKA, KAKOKU
TPEYrOJIbHUK HA3bIBAETCSA OCTPOYT OJIbHBIM, IPSIMOYTOJIbHBIM, TYIIOYT OJIbHBIM;

Jloka3pIBaTh TEOPEMY O COOTHOLIEHUAX MEXKY CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA U CIIEICTBUS U3 HEE, TEOPEMY O HEPABEHCTBE TPEYT OJIbHUKA,
MPUMEHSTh UX MPU PELICHUH 3a]1aY;

Jloka3epIBaTh CBOWMCTBA MPSMOYTOIBHBIX TPEYTOJbHUKOB, 3HATH (POPMYIUPOBKH IMPU3HAKOB PABEHCTBA MPSMOYTOJIBHBIX TPEYTOIHHHUKOB W
JIOKa3bIBaTh UX, IPUMEHSATh CBOMCTBA U MPU3HAKYU MIPU PEIICHUH 3a]1aY;

Kaxoi1 oTpe30k Ha3bIBaeTCsl HAKJIIOHHOM, IPOBEIEHHON M3 JaHHOW TOYKH K TaHHOM MPSMOM, YTO HA3bIBAETCS PACCTOSTHUEM OT TOYKH JI0 MIPSAMOM
U PACCTOSIHUEM MEXKY JBYMS MapaJUICIbHBIMU MPAMBIMHU; YMETh CTPOUTH TPEYTOJIBHUK MO JIBYM CTOPOHAM U YIUIy MEXKIY HUMH, [10 CTOPOHE U
JIBYM MPUJICKAIUM K HEH yriiam, o TpEM CTOPOHAM.

B pe3yabTate n3yueHus reoMeTpuu 8 kiiacca o0y4aromuecs 10/KHbI YMeTh/3HATD:

O6’I)$ICHI/ITI>, KaKkast @Hrypa Ha3bIBA€TCAd MHOI'OYT'OJIbHUKOM, HAa3BaTb €TI0 3JICMCHTEHI. 3HaTI), 4TO TaKo€ ICPUMETP MHOI'OYrOJIbHUKA, Kakou
MHOT'OYTI'OJIbHHUK HAa3bIBACTCs BBIIIYKJIBIM; YMCTH BbIBCCTU (1)OpMy.]'Iy CYMMBI YT'JIOB BBIITYKJIOI'O MHOI'OYT'OJIbHUKA.

3HaTh OnpejeieHUs MapajienorpaMM M Tpanenuu, GOopMYJIHPOBKH CBOWCTB M NMPHU3HAKOB MapajyieiorpaMMa M paBHOOEIPEHHOW Tpamneluy;
YMETh UX J0Ka3blBaTh U IPUMEHATH NPU PELIEHUU 3a]ay; ACIUTh OTPE30K Ha N paBHBIX YacTel C MOMOIIBIO IIUPKYIS M JUHEHKU U peularhb
3aJjaul Ha IIOCTPOEHHUE.

3HaTh omnpejereHus MPIMOYTroiJbHUKa, poM0a, KBaapara, GOpMYIUPOBKH UX CBOMCTB U MPU3HAKOB; YMETh JIOKA3bIBaTh U3yUE€HHBIE TEOPEMBI U
NPUMEHATh MX IPU PEUICHWU 33Jay; 3HATh OMPEACTICHHUS CUMMETPHYHBIX TOYEK U (DUT'Yp OTHOCHTEIBHO MPSMOW U TOYKH; YMETh CTPOUTh
CHMMETPUYHBIE TOYKH U pacIio3HaBaTh (PUTYpPHI, 00IaaI0IHe OCEBOH U IICHTPAIIEHOW CHMMETPHEH.

3HaTh OCHOBHBIE CBOMCTBA IJIOIIACH U (POpMyITy il BBIYMCIEHUS IIJIOMIAAN IPIMOYTOJIbHUKA, YMETh BBIBECTH ATy (POPMYJy M UCIOJIB30BaTh
€€ ¥ CBOMCTBA IUIOLIAJICH DU PEIICHUH 3a1a4.

3HaTh (OpMyJIBI Ul BHIYUCICHUS IUIOMIAJICH MapaiienorpaMma, TpeyroibHUKa U TPaleluy; YMETh UX JOKa3bIBaTh, a TAKXKE 3HATh TEOpeMy 00
OTHOUICHNH TUIOIIA/ICH TPEYrONbHUKOB, HMEIOIIHNX 110 PABHOMY YTJIy, B YMETh IPUMEHSTh U3ydeHHBIC ()OPMYIIBI TP PEIICHUH 3a/a4.

3natb Teopemy I[ludaropa u obpaTHyro €€ TeopemMy; yMETh UX JI0Ka3bIBaTh U MPUMEHSTH MPU PELICHUU 3a1ad.

3HaTh OIpCACICHUA ITPOIMMOPUNOHAIbHBIX OTPE3KOB U HO,I[O6HBIX TPCYIrOJIbHUKOB, TCOPEMY 00 OTHOIIIEHUU HHOH.[&,HGﬁ HO,Z[O6HBIX TPCYIroOJIbHUKOB
U CBOMCTBO 6I/ICCCKTpI/ICLI TPEYroOJIbHUKA, YMCTh ITPUMCHSATDH UX IIPU PCUICHUU 3a1a4.



3HaTh IMPHU3HAKH HO,I[O6I/IH TPCYIr'OJIbHUKOB, YMCTh UX JIOKA3bIBATh U IIPUMCHSATH IIPH PCIHICHUU 3a/1a4.

3HaTh TCOPEMBI O CpC,Z[HCfI JIMHUHU TPCYTOJIbHUKA, TOUKE IEPECCUCHUA MECINAaH TPCYT'OJIbHUKA U IPONNOPIUOHAJIBHBIX OTPE3KaX B IPAMOYTOJIbBHOM
TPECYrOJIbHUKE; YMCTh UX JOKA3bIBAThb W MPUMCHATH IIPU PCHICHUU 3aa4, a TAKKC YMCTh C IIOMOIIBIO HUPKYJIA U JIMHENKU ACIIUTh OTPE30K B
JaHHOM OTHOHICHUHU U pCIIaTh 3aJa4u Ha ITOCTPOCHUC.

3HaTh OIPENENIEHUs] CHHYCAa, KOCHMHYCa, TAaHI€HCA OCTPOro yIjia MpsIMOYrOoJbHOI'O TPEYrOoJbHUKA; YMEThb [OKa3blBaTh OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO; 3HaTh 3HAUEHUsI CUHYCa, KOCUHYCa, TaHreHca Juist yriioB 30°, 45°, 60°.

3HaTh BO3MOXKHBIE CJIy4au B3aMMHOI'O PACIOJIIOKEHMS MPSIMOM U OKPYKHOCTH, OIIPENEIEHNE KacaTelbHOW, CBOMCTBO M IPU3HAK KacaTeJIbHOM;
YMETb UX JI0Ka3bIBaTh U IPUMEHSATH MPU PELICHUH 3a7a4.

3HaTh, KaKOW yroJl Ha3bIBA€TCS LIEHTPAJIBHBIM M KAaKOW BIHMCAHHBIM, KaK OMNpeJeNsercs rpaaycHas Mepa Oyrd OKPYKHOCTH, TEOPEMY O
BIIMCAaHHOM YIJI€, CIEACTBHUSI U3 HEW U TEOpEMY O NPOMU3BEACHUM OTPE3KOB IEPECEKAIOIINXCS XOpJ; YMEThb JOKa3blBaTb 3TU TEOPEMBI U
MIPUMEHATH UX TP PELICHUU 33]1a4.

3HaTh TEOPEMBI O OMCCEKTPUCE YIila U O CEPETUHHOM NEPIEHIUKYIIIpPE K OTPE3KY, UX CIEICTBUA, TEOPEMY O IIEPECEUEHUH BbICOT TPEYTOJIbHUKA;
YMETh MX JI0Ka3bIBATh M IPUMEHSATH IPU PELICHUH 3a/1a4.

3HaTh, Kakas OKPYKHOCTb Ha3bIBA€TCs BIIMCAHHOW B MHOTOYTOJIbHUK M Kakasi ONMMCAaHHOM OKOJIO MHOTOYT'OJIbHHUKA, TEOPEMBI 00 OKPY>KHOCTH,
BIINCAaHHOW B TPEYTOJIbHUK, U 00 OKPYKHOCTH, ONMCAHHOW OKOJIO TPEYrOJbHUKA, CBOMCTBA BIIMCAHHOIO M OMMCAHHOIO YETHIPEXYTOJILHUKOB;
YMEThb UX JI0Ka3bIBATh U IIPUMEHATH IIPHU PELICHUU 3a/1a4.

B pe3yJabTarte usydenusi reomeTpuu 9 kijiacca odyuyarwuiuecs 10/JKHbl yMeTh/3HATH!

3HaTh OIpeneNeHUs] BEKTOpa W PaBHBIX BEKTOPOB; M300pakaTb W 00O03HAYaTh BEKTOPHI, OTKIAABIBATH OT JAHHOW TOYKU BEKTOp, PaBHBIH
JTAHHOMY; YMETbh pelIaTh 3aJ1a4u.

YMeTh 0OBACHUTH, KaK ONpeAeNseTcss CyMMa JBYX M 0ojee BEKTOPOB; 3HAaTh 3aKOHBI CIIOKEHUS BEKTOPOB, ONpPEIECIICHHE PAa3HOCTH JIBYX
BEKTOPOB; 3HaTh, KAKOH BEKTOP HA3bIBAE€TCS NMPOTUBONOJIOKHBIM JaHHOMY; YMETh CTPOUTh CYMMY JIBYX U OoJiee JaHHBIX BEKTOPOB, MOJIB3YSCh
IIpaBUJIaMU TPEYT OJIbHUKA, [TapajliesiorpaMMa, MHOTOYTOJIbHUKA, CTPOUTh PA3HOCTb JIBYX JaHHBIX BEKTOPOB; YMETh pPEIIaTh 3aJauH.

3HaTh, KAKOM BEKTOp Ha3bIBAE€TCS IIPOM3BEIEHUEM BEKTOpa Ha YUCIIO; YMETh ()OPMYJIUPOBATH CBOMCTBA YMHOXEHHS BEKTOpA HA YMCIIO; 3HATD,
KaKoW OTpe30K Ha3bIBAETCsl CPeAHEW JIMHMEW Tpameluu; yMeTb (GOpMYyJIHPOBATh M JOKa3blBaTh TEOPEMY O CPEIHEH JMHHUM Tpaneuuu; yMeTb
pelaTh 3a1a4u.



° 3HaTh (bOpMy.]'II/IpOBKI/I M J10Ka3aTCJIbCTBa JIEMMBI O KOJUIMHCAPHBIX BEKTOpAax M TCOPEMBI O Pa3IOKCHUH BEKTOPA IO ABYM HCKOJUIMHEAPHBIM
BCKTOpaMm, IpaBujia JIeCTBUI HaL BCKTOpAaMHU C 3aJaHHBIMU KOOpAWNHATAMU, YMCTH PCIIATH 3a/1a1H.

. 3HaTh ¥ YMETh BBIBOAUTH (OPMYIIBI KOOPIMHAT BEKTOPA Yepe3 KOOPAWHATHI €ro KOHIIA U Havalsla, KOOPMHAT CEepeIMHBI OTPE3Ka, ITMHBI BEKTOpa
U PACCTOSIHUS MEXKAY ABYMS TOUKaMH; YMETh peliaTh 3a1a4H.

o 3HaTh U YMETh BBIBOAUTH YPABHEHUS OKPYKHOCTU M IPAMON; YMETh CTPOUTh OKPYKHOCTH U NpPsIMbIE, 33JaHHbIE YPAaBHEHUSIMU; YMETh peliaTh
3aJ1a4H.
. 3HaTh, KaK BBOJATCS CMHYC, KOCUHYC M TaHreHc yrioB oT 0° qo 180° ymeTh 10Ka3bIBaTh OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; 3HATH

(hopMyITBI ISl BBIYUCIIEHUS KOOPANMHAT TOYKH; YMETh PEIIaTh 3a/1a4H.
o 3HaTh U yMETh J0Ka3bIBaTh TEOPEMY O IIOMIAIU TPEYrOJIbHUKA, TEOPEMbl CHHYCOB M KOCUHYCOB; YMETh peIlaTh 3a/[auH.

o VYMmern O6”b$ICHI/ITB, YTO TaKO€ yroja MExay BCKTOpaMU, 3HATb OIPCACIICHUC CKAJAPHOI'O IIPOU3BCACHUA BCKTOPOB, YCIIOBUC
NECPUCHAUKYIIAPHOCTU HECHYJICBBIX BCKTOPOB, BBIPAKCHUC CKAJIAPHOTO IPOU3BCACHHNA B KOOpJANHATAX U €TI0 CBOﬁCTBa; YMCTH pelIaTh 3aa4u.

L4 3HaTh OIMPCACIICHUC MPABUJIBHOI'O MHOI'OYI'OJIbHUMKA;, 3HAThb U YMCTL JOKa3bIBATb TCOPCMbI 00 OKPYXHOCTH, OIIMCAaHHOM OKOJIO MMpaBUJIBHOT O
MHOI'OYI'OJIbHHKa, U OKPY>XHOCTH, BIIMCAHHOM B HpaBHHBHBIﬁ MHOI'OYT'OJIbHUK; 3HATb (bOpMy.]'H)I AJId BBIYMUCIICHUSA yrjia, IJIomaad U CTOPOHBI
MMpaBHJIbHOT'O MHOT'OYT'OJIBHUKA U paauyca BITMCAHHOM B HErO OKPYKHOCTH; YMCETb UX BBIBCCTU U IPUMCHATH IIPpU PCILICHUU 3a0a4.

. 3HaTh POPMYIIBI JUIMHBI OKPY>KHOCTH U JYTH OKPY>KHOCTH, IIJIOIIAIN KPyra U KpYTrOBOI'O CEKTOPa; yMETh MPUMEHATh UX MPH PEIICHUH 3a/a4.

. YMeTb 00BSICHUTB, YTO TaKOE OTOOpa)KEHUE IJIOCKOCTH Ha ce0si; 3HATh OINpeJeIeHUe IBH)KAHUS IUIOCKOCTH; YMETh JI0Ka3bIBaTh, YTO OCEBasl U
LEHTPaJIbHAs CUMMETPHUHU SBJISIOTCS JIBUKEHHUSIMH U YTO MPHU JBHKEHUU OTPE30K OTOOpakaeTcs Ha OTPE30K, a TPEYTrOJIbHUK — Ha PaBHBIA eMy
TPEYrOJILHUK; YMETh PELIATh 3a1a4u.

L4 YMmerth O6’L$ICHI/ITB, 4YTO TakKocC HapaJ'IJ'ICJIBHHﬁ MNEpCeHOC U MMOBOPOT; AOKA3bIBATh, YTO napanneanHﬁ MEPCHOC U MOBOPOT ABJIAAIOTCA ABUKCHUAMHA
IIJIOCKOCTH,; YMCTh PCIIATH 3ada4u.

WNmeth mpencTaBieHus O MPOCTEUIINX MHOTOTPaHHUKAX, TeJlaX W IMOBEPXHOCTSX B MPOCTPAHCTBE; 3HATH ()OPMYIIBI JJISI BBIYUCIICHHS TIIOMAICH
MMOBEPXHOCTEH U 00BEMOB TEI.

YpoBeHb NOATOTOBKH 00Y4AIOIIMXCS K KOHILY U3yYeHUS KYypca reOMeTPprH OCHOBHOM IIKOJIbI.
B pezynomame usyuenus Kypca ceomempuu 0CHOGHOU WKOIbl 00yUAIOUWLUTICA OO0IHCEH:

3HATH/MOHUMATH



CYIICCTBO MOHATUSA MATCMATUYCCKOI'O NOKA3aTCIbCTBA, IPUMEPBI TOKA3aTCIILCTB,
CymECTBO IMOHATHA aJITOPUTMA, IIPUMEPHI aJITOPUTMOB;

KaK HCIOJIB3YIHOTCA MaTEMaTH4YCCKHC (I)OpMYJ'IBI, YpaBHCHHA KW HEPABCHCTBA, IPUMEPbI UX MNPUMCHCHUA JIA PCIICHHUA MaTCMAaTUYCCKUX M
MPaKTUYCCKUX 3aaaY,

KaK MaTeMaTU4ECKHU OIpeesIeHHbIe (PYHKIIMU MOTYT ONMCHIBATh PeabHbIE 3aBUCUMOCTH; IPUBOJUTH IPUMEPHI TAKOTO OMHCAHUS;
Kak MOTpeOHOCTH NMPAKTUKH MTPUBEIN MaTEMaTUYECKYI0 HAYKy K HEOOXOAMMOCTH PaCIIMPEHUs OHATHS YUCIIa;
BEPOATHOCTHBIN XapaKTep MHOTMX 3aKOHOMEPHOCTEN OKPY’KAIOILIEro MUPA; IPUMEPhI CTATUCTUUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

KakuM 00pa3oM reOMETpHsl BO3HUKJIA W3 MPAKTUYECKUX 337]ad 3eMIIEMEpHsi; IMPHUMEPhl T€OMETPUYECKUX OOBEKTOB M YTBEPXKICHHHA O HHX,
BaXHBIX IS TIPAKTHKH;

CMBICII HJCaIn3alluu, HOSBOJ’I?IIOIIICﬁ pfuiath 3aaavdu peanLHoﬁ )IGI\/IICTBI/ITGJ'II)HOCTI/I MAaTCMAaTUYCCKUMU METOJaMH, IIPHUMEPLI OHII/I6OK,
BO3HHUKAIOIIUX ITPU UACATTU3AIUH,

yMeTb:

MOJIb30BATHCSl OCHOBHBIMM €AMHUIIAMH JUTMHBI, TUIONIA/IM, 00beMa; BhIpakaTh Oosee KpyIHbIE €IMHUIIBI yepe3 Ooiee MeJIKue 1 Hao0OopoT;
COCTaBJISATh OYKBEHHBIEC BBIPAKEHUS M (DOPMYJIBI 110 YCIOBUAM 3a/a4; OCYLIECTBIATh B BBIPAKEHHUAX M (POPMyJIaX UMCIOBBIE MOACTAHOBKH U
BBIMOJTHATh COOTBETCTBYIOIME BBIYMCICHUS, OCYILECTBIISATh MOACTAHOBKY OJHOIO BBIPAXKEHHS B JPYroe; BbIpaXaTb M3 (GOPMYN OIHY
MEPEMEHHYIO Uepe3 OCTAJIbHBIE;

pemaTh TEeKCTOBbIE 3a/laud anreOpandyeckuM METOJIOM, MHTEPIPETUPOBATh MOITYYEHHBIH pe3yabTar, MPOBOAUTh OTOOP PELIECHUH, UCXOAsS M3
(hopMyIHPOBKH 33]1auu;

n300paxarh Yyuciia TOYKaMy Ha KOOPAMHATHOM MPSMOI;

OIPENEINIATh KOOPJMHATHI TOYKHU IIOCKOCTH, CTPOUTH TOUKHU C 33/IaHHBIMU KOOPIMHATAMHU;

MIPOBOJIUTH HECIIOXKHBIE JIOKA3aTeNbCTBA, TOIYYaTh MPOCTEHINNE CIEACTBUS U3 U3BECTHBIX WMJIM PaHee MOJyUYSHHBIX yYTBEP)KICHUU, OIICHUBATH
JIOTMYECKYIO IPAaBUIIBHOCTh PACCYXKACHUH, UCIIOIB30BATh IPUMEPHI [T WILTIOCTPALIMM U KOHTPIPUMEPBI ISl ONPOBEPIKEHUS YTBEPKACHUM;
MOJIb30BATHCS SI3BIKOM T€OMETPHUH JIJISI ONUCAHUS TPEAMETOB OKPYKAIOLIET0 MUPA;

pacrio3HaBaTh T€OMETpHUECKHE (PUTypbI, pa3IuyaTh UX B3aUMHOE PACIOI0KEHUE;

n300pakaTh reOMEeTpHUUecKre (PUryphl; BBITOIHATH YEPTEXKHU MO YCIOBUIO 33J1ay; OCYIIECTBISAThH MPeoOpa3zoBanus Guryp;

pacrio3HaBaTh Ha YepTexax, MOJENIAX U B OKpYy’Karollel 00CTaHOBKE OCHOBHBIE IPOCTPAHCTBEHHbBIE Tela, N300paXkaTh UX;

B IIPOCTEHININX CIYYasxX CTPOUTH CEUEHUs M Pa3BEPTKU MPOCTPAHCTBEHHBIX TeEl;

IIPOBOJUTH ONEpalMK HaJl BEKTOPAMHU, BBIYUCIATD JUIMHY U KOOPIUHATBI BEKTOPA, YTOJI MEXy BEKTOPAMU;

BBIUUCIIATh 3HAUEHHSI T€OMETPHUECKUX BEIWYHMH (JUIMH, YIJIOB, IUIomaned, o0beMoB), B ToM yucie: s yriioB oT 0 no 1800 ompenensts
3HA4YCHUsI TPUTOHOMETPUIECKUX (DYHKIIMIA 110 33JaHHBIM 3HAYCHUSIM YIJIOB; HAXOAWUTh 3HAYCHUS] TPUTOHOMETPUYECKUX (DYHKIIHMIA 110 3HAYCHUIO



OJHOW W3 HMX, HAXOIUTb CTOPOHBI, YIJbl W IUIOLWIAAWM TPEYTOJIBHHUKOB, [UIMHBI JIOMAaHbIX, IOYI OKPY)KHOCTH, ILIOIAAECH OCHOBHBIX
reoMeTpHuecKuX GUryp u GUryp, COCTaBICHHbIX U3 HUX;

e pewmarb I'eOMETpUYECKUE 3a/layd, ONMUpPAasCh HAa M3y4EHHbIE CBOWCTBA (UIyp M OTHOIICHWH MEXKIYy HHMHM, NMPUMEHSS J1OMOIHUTEIbHBIE
IIOCTPOEHHUS, aNreOpandeckuii 1 TPUrOHOMETPUUYECKUH aImapar, Ueu CUMMETPUH;

® [POBOAUTH JIOKAa3aTeNbHBIE PACCYXKICHUS TPU PEIICHUH 3a/1ad, HCIONb3ys HM3BECTHBIE TEOPEMbI, OOHApY)KHMBas BO3MOXHOCTH Ui HUX
HCIIOJIb30BaHUS;

e  pelaTh NPOCTENIINE MNIAHUMETPUUIECKHE 3a1aUl B IPOCTPAHCTBE;

HCII0JIb30BaTh l'lpl/l()ﬁpeTeHHble 3HAHUA U YMCHUHA B l'lpaKTI/I‘{eCK()ﬁ JeITeJIbHOCTH M NOBCEAHEBHOM sKM3HM IS

® pelIeHUs HECIOXHBIX NMPAKTHYECKUX PACUETHBIX 33/a4, B TOM YHCJE C HCIIOIB30BaHUEM TIPU HEOOXOAMMOCTH CHPAaBOYHBIX MaTEpPHAIIOB,
KaJIbKYJIATOPA, KOMIIBIOTEPA;

®  YCTHOH NPHUKHUJIKU U OLICHKH Pe3yJIbTaTa BRIYMCICHUI; TPOBEPKU PE3yJIbTaTa BEIUMCIICHUS C UCIIOIBb30BAHNEM Pa3IMYHBIX TPHEMOB;

® MHTEpIpETalUH Pe3ylbTaTOB PELICHUs 33/1a4 C YU€TOM OFPaHUYEHUI, CBA3aHHBIX C PEAIbHBIMU CBOMCTBAMHU PAacCMaTPUBAEMBIX MPOLIECCOB U
SIBJICHUI;

® BBINIOJHEHHUS pacyeToB MO (opMysaM, COCTABICHHS (OPMYII, BBIPAKAIOIIUX 3aBUCHMOCTH MEXIY PEaTbHBIMH BEIWYHMHAMH; HAXOXKICHHS
HYXXHOH ()OpMYIIbI B CIIPABOYHBIX MaTepHaax;

®  MOJEIMPOBAHUS MPAKTUUYECCKUX CUTYAIMH U UCCIIEIOBAaHUH MTOCTPOSHHBIX MOETICH C HCITOb30BAaHUEM arrapara areOpsl;

®  ONMCaHUs 3aBHCUMOCTEH MEXTy (GU3NYECKUMHU BEITMUYMHAMM COOTBETCTBYIOUIMMHU (POPMYJIaMH IIPHU UCCIETOBAaHUU HECIOXKHBIX MPAKTHUYECKUX
CUTYalUi;

e BBICTpaMBaHUs apryMeHTAIMH MPHU J0Ka3aTeabCTBE (B OpME MOHOJIOTa U TUAJIOra);

®  pacro3HaBaHMs JOTMUECKH HEKOPPEKTHBIX PACCYKACHUM; 3alTUCH MAaTEMaTHUECKUX YTBEP)KICHUH, 10Ka3aTEIbCTB;

® pemeHus MPAKTUYECKUX 3a7ad B TIOBCEIHEBHOW M TPO(ECCHOHAIBHOW NMeSTETPHOCTH C HWCIONBb30BaHWEM ACHCTBUI C YHCIaMH, JUIVH,
IIoIaaAeH, 00beMOB;

®  ONHCaHUS PEATbHBIX CUTYallui Ha S3bIKE TCOMETPUH;

®  pacueToB, BKIIOYAIOUIMX MPOCTEHIINe TPUrOHOMETpUUECKUe (HOpMyIIbl;

®  pelIeHUs FTeOMETPUUECKUX 3a/1a4 C UCIIOIb30BaHHEM TPUTOHOMETPUHU

® pelleHus MPAKTUYECKUX 3aJad, CBS3aHHBIX C HAXOXJIEHUEM I'€OMETPUUYECKMX BEJIMYMH (HMCHONb3ysd NMpPU HEOOXOIMMOCTH CHPABOUYHUKU U
TEXHUYECKUE CPE/ICTBA);

®  IIOCTPOSHHI reOMETPUICCKUMHU HHCTPYMEHTaMH (JIMHEHKA, YT OJIbHUK, [IUPKYJIb, TPAHCIIOPTHD).
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5. J.C.AranacsiH u ap. «M3ydenue reomerpun B 7, 8, 9 kiaccax:
METOAMYEeCKue pekomengauuu. Kuaura mis yuurens», Mocksa,
«IIpocsemenue», 2008.

1. Jlupaktrueckue MaTepuatbl Mo reomerpun it 7, 8, 9 kimacca, 19-e uzn. — M.: [Ipocsemenue, 2013 — 127c¢.

2. KonTponsHO-U3MepuTenbHbIe MaTepuaibl. ['eomerpus 7 kiace, 8 kiacc, 9 kinace / H.®.I"'apuiiora M.:BAKO,2014
3. T'eomerpus. Tectsl. 7-9 ki.: YueOHO-MeTOA. TocoOue. — 4-¢ u3., crepeorurt. — M.: JIpoda, 2000
4

Nzydenne reomerpuu B 7, 8, 9 xinaccax: Meroa. pekomenaanuu kK y4ue6.: Ku. mis yaurens/ JI.C. AtanacsH, B.®. byry3os, FO.A. ['a3koB u

ap. — 5-e uzn. — M.: [Ipocsemienue, 2002

[Toypounsie pa3paboTku 1o reomeTpuu: 7 knacc. + Pabouast rerpaap — 2-e usn., nepepad. u gom. — M.: BAKO, 2009
[Toypounsie pa3paboTku 1Mo reomerpuu: 8 kiacc. + Pabodas terpams — 2-¢ uz., mepepad. u mpomn. — M.: BAKO, 2009

Marematuka. ExxeHenensHoe MPUIIOKCHHUC K I'a3CTC «HepBoe CCHTH6p$I))

5
6.
7. Tloypounsbie pa3paboTku 1o reomeTpun: 9 kiacc. + Pabouas TeTpans — 2-¢ uza., nepepad. u gom. — M.: BAKO, 2009
8
9

Marematuka B mkosue. ExeMecssuHplii HAy4YHO-METOAUYECKU M KypHAIL.




IlepeueHb 00513aTeJIbHBIX JIA00PATOPHBIX, NIPAKTHYECKHX, KOHTPOJbHbIX M JIPYIHX BHAOB padoT

Kosm4ecTBO KOHTPOJILHBIX PadoT:

Konuuecmeo konmponvnvix padbom 7 Knacc 8 knacc 9 knacc

[11aHOBBIX KOHTPOIBHBIX PaOOT 6 6 6

IlepeyeHb KOHTPOJIBHBIX PA0OT:
7 knace

KonTpoabnast pa6ora Ne 1 no teme «OcHOBHBIE CBOMiCTBA MpOcTeHIIUX reoMeTpuyeckux puryp. CmeskHble M BepTHKAJIbHbIE YIJIbD).
KonTtposbnast pabora Ne 2 no teme «TpeyrobHuK».
KonTpoabnast pador Ne 3 no teme «IlapajiesqibHbIe IpsIMBIe».
KonTposbnast padora Ne 4 no teme «CymMma yriioB TpeyrojibHuka. CoOOTHOLIEHHE MeKIy CTOPOHAMM U YIJIaMHU TPeYroJabHHKA).
KonTposbnast pabora Ne 5 no teme «IIpsimoyro/ibHblii TpeyroiabHuk. IlocTpoenne TpeyrojibHMKA MO0 TPeM JIeMEHTaAM».
KonTposbnas pa6ora Ne6 (utorosast)
8 kaace
KonTpoabnast padora Ne 1 no teme «UeTbIpéXyroabHUKID).
Kountpoasnas padora Ne 2 no teme «Ilnomangb»
KonTpoabnast paéora Ne 3 no teme «Ilpu3Haku nonoomus TpeyroibHUKOBY.
KonTposbnas padora Ne 4 no teme «IlpuMeHenne nogoous TpeyroJibHUKOBY.
KonTpoabnast padora Ne 5 mo teme «OKpyKHOCTb).
KonTposbnast pa6ora Ne6 (uTorosasi)

9 kaacc




KonTpoasnas padora Ne 1 no teme «BekTopbh».

KonTpoasHas padora Ne 2 no teme «. MeToa KOopauHaT.

KonTpoabHnas padora Ne 3 no teme «CoOTHOIIEHHE MeXKTY CTOPOHAMM M yIJIaMHU TpeyrojbHuka. CkajJsipHoe Npou3BeJaeHne BEKTOPOBY.
KonTtpoabHas padora Ne 4 no reme « JinHA OKPYKHOCTH H IUIOIIAAb KPYTray».

Kontposbnas padora Ne5 mo treme «/IBuskenusi».

KonTtpoabnas padora Ne6 (utorosas).

Kpurepuu 1 HOpMbI OIIEHKH Pe3VJIbTATOB 0CBOCHHSI MPOIrPaMMbl 00YYAIOIIMMHUCS

OCHOBHEIM CIIOCOOOM KOHTPOJII Kau€CTBa YCBOCHHA HNPOTrpaMMHOI0 Marcpuajia SBJIACTCA INMHUCbMCHHAA KOHTPOJIbHAA pa60Ta. KOHTpOJII)HI)IG
pabOThI COCTABIISIIOTCA C YY4E€TOM OO0S3aTENbHBIX PE3yNbTaToB OOydeHHs. KpoMe KOHTPONbHOW pPAaOOTHI TAaKXKe MPUMEHSIOTCS JIPYrUe CIOCOOBI
MPOBEPKHU 3HAHUI, yMEHUN M HABBIKOB OOYYAIOIIUXCS B BUJIE CPE3OBBIX U aIMUHUCTPATUBHBIX KOHTPOIBHBIX PabOT, CAMOCTOSITENFHBIX MUCHbMEHHBIX
paboT, TECTUPOBAHUS, MATEMATHIECKOTO TUKTAHTA U (PPOHTAIHLHOTO KOHTPOJIHHOTO OMpOca.

OHI/IpaHCB Ha CJ’ICHyIOH.H/Ie peKOMCHZ[aI_[I/II/I, y‘II/ITCJ'IB OLCHUBACT 3HAHHUA H YMGHI/IS'I 06yqa101u1/1x051 C y‘-IeTOM nux I/IHI[I/IBI/II[yaJIBHBIX
OCOOCHHOCTEH.

1. Conepxkanue u 00beM MaTepuana, MOANEKAIIEro MPoBepKe, onpenensercs nporpammoid. [Ipu mpoBepke yCBOeHHsI MaTepuana HY>KHO BBISIBISTH
HOJ'IHOTy, HquHOCTL yCBOCHI/ISI y‘-IaHH/IMI/ICSI TGOpI/II/I nu YMGHI/ISI HpI/IMeHSITI) €C Ha HpaKTI/IKe B 3HAKOMBIX U HC3HAKOMBIX CI/ITyaL[I/ISIX.

2. OcHOBHBIMH (hOpMaMH MPOBEPKH 3HAHUH M YMEHHI 00YJArOIIMXCS 110 MAaTEMATHKE SIBJISIFOTCS TMCBMEHHASI KOHTPOJIbHASE paboTa M YCTHBIN OIpoC.
[Ipu oleHKe MUCHMEHHBIX W YCTHBIX OTBETOB YYHUTENh B MEPBYIO OUEpe/b YUYHMTHIBAET MOKa3aHHbIE OOy4YaOIUMUCS 3HaHUA U yMeHus. OleHka
3aBUCHUT TAKKC OT HAJIMYUA U xapaKTepa HOI‘pGLHHOCTCIZ, IIOHYH_ICHHLIX O6y‘-IaIOH_II/IMI/ICSI.

3. Cpenu TMOrpenrHOCTeH BBIIEISIOTCS OIMMMOKA M HEAOYEThI. [lOrpemrHOCTh CUYUTACTCS OIMMOKOW, €CIM OHAa CBHJICTEIBCTBYET O TOM, YTO
00y4JaroIuiCs He OBJIaJIe) OCHOBHBIMH 3HAHUSIMH, YMCHUSMH, YKa3aHHBIMH B IIPOrpamMMe.

K HEOOUCTaM OTHOCATCA HOFpeH_IHOCTI/I, CBI/II[eTeJIbCTBYIOH_[I/Ie 0O HCOOCTAaTOYHO IIOJIHOM HJIM HEAOCTATOYHO HpO‘-IHOM YCBOGHI/II/I OCHOBHBIX
3HaHPII>'I nu yMeHI/Iﬁ N 06 OTCYTCTBI/II/I 3HaHHI>i, HC CHUTAKOLINXCS B nporpaMMe OCHOBHBIMH. HC)IO'-IGTaMI/I TAKXC CUUTAKOTCA . HOFpCHIHOCTI/I, KOTOpI)IG
HE TMPHUBEIU K HMCKAKCHUIO CMBICIA IMOJIYYCHHOTO OOYYaroIMMCsS 3aJaHus WIM CIIOcC00a €ro BBIMOJIHEHWS; HEaKKypaTHas 3alKch; HEOpexHOe
BBITIOJITHCHUEC qepTe>Ka.

'panuna mexnay ommOKaMM W HEJOYETaMH SIBJISIETCS B HEKOTOpOHM crTemeHu yciaoBHOW. [lpum ogHMX oOCTOsATENbCTBAX JOMYLICHHAs
00y4JarONUMHUCS TTOTPEITHOCTh MOXKET PACCMATPHUBAThCS YUUTEIIEM KakK OIIHOKa, B IPYroe BpeMsl U IIPH IPYrUX 00CTOSTEIbCTBAX — KaK HEJJ0YET.

4. 3amaHus Ji1 YCTHOTO M MUCHbMEHHOTO OIPOca 00YYArOIIUXCSI COCTOST U3 TEOPETUIECKIX BOMPOCOB U 33/1ad.



OTBeT Ha TEOPETHUUECKUN BOIIPOC CUMTAETCA OE3yIpPEeUHbIM, €CIIU M0 CBOEMY COJIEP’KaHUIO MOJTHOCTHIO COOTBETCTBYET BOIIPOCY, COJIEPKUT BCE
HEoOXOMMbIe TeopeTHueckre (akThl I 0OOCHOBAaHHBIC BBHIBOJIBI, & €r0 M3JI0KEHHWE U MUChbMEHHAs 3aliCh MaTeMaTHYeCKU TPAMOTHBI U OTIMYAIOTCS
MIOCJIEIOBATEIEHOCTHIO U aKKYPaTHOCTHIO.

Pemenne 3amaum cumTaeTcs Oe3ympedyHBIM, €CIIM MPABUIILHO BBIOpAaH CIOCOO pEIICHHs, CaMO PEIIEHHUE COMPOBOXKIAETCS HEOOXOIUMBIMU
OOBSICHEHUSIMH, BEPHO BBIMOJHEHBI HYXXHBIC BBIYHCICHUS U MPEOOpa3OBaHUsA, MOJYyUYEH BEPHBIA OTBET, MOCIEIOBATENFHO M aKKypaTHO 3alHCaHO
pelieHue.

5. Orenka orBeTa 00y4aronierocst Ipu yCTHOM U MMCbMEHHOM OIPOCEe MPOBOJUTCS MO MATHOAIBHOM CHCTEME, T. €. 32 OTBET BBICTABJISETCS OJHA U3
oTMeTOoK: 1 (T110X0), 2 (HeyAOBIETBOPUTENBHO), 3 (YIOBIETBOPUTEIHHO), 4 (XOpOIIO0), 5 (OTIUYHO).

6. YuuTenb MOXET MOBBICUTH OTMETKY 3a OPUTHHAIBHBIM OTBET HA BOMPOC WM OPUTHHAIILHOE PEIICHHE 3aJa4yl, KOTOPHIE CBUICTEILCTBYIOT O
BBICOKOM MaTeMaTHYEeCKOM Pa3BUTHU OOYUAIIOEToCs; 3a pelieHre Oojiee CIOKHOW 3aJaud WM OTBET Ha 0oyiee CIOXKHBIM BOIPOC, MPETOKEHHBIC
o0yyJarolemMycst JOMOJTHUTEIbHO MOCIIE BRIOJIHEHNUS UM 3aJJaHHH.

Kpurtepuu ommudox

K rpyObiM ommbkam oTHOCATCS OUIMOKH, KOTOPbIE OOHAPYXUBAIOT HE3HAHKE 00y4JarommMMucs (GopMyJ, MpaBuil, OCHOBHBIX CBOMCTB, TEOPEM U
HEYMEHHE MX MPHUMEHSTh; HE3HAHWE MPHEMOB PEIICHHUsS 3a/1a4, PACCMAaTPUBAEMBIX B y4eOHMKaX, a TaKKe BBIUMCIUTEILHBIC OIIUOKH, €CIIM OHU HE
SIBJISIFOTCSI OTIMCKOM;

K HerpyObIM ommbKkamM OTHOCSATCS: MOTEPsl KOPHS MJIM COXpaHEHUE B OTBETE MOCTOPOHHET0 KOPHS; OTOpachiBaHue 0e3 00BICHEHUN OHOTO U3
HUX ¥ paBHO3HAYHBIC UM;

K Henoderam oTHOCSTCS: HEpallMOHAIBHOE PELICHUE, OMTUCKH, HEJJOCTATOYHOCTh HII OTCYTCTBHE MOSICHEHHH, 0O0OCHOBAHUH B PEIICHHSIX

OuneHkKa yCTHBIX OTBETOB 00Y4aroumIMXCs

OTBeT OIIEHUBACTCS OMMEMKOU «3»,eCITH 00yUJaIOIIHICs

v/ TIOJIHO pacKpbUT COJEpPIKaHNE MaTepraia B 00beMe, IPETyCMOTPEHHOM TIPOrPaMMOil U YU4eOHUKOM,

v’ U3JI0KKJI MaTepral IPaMOTHBIM SI36IKOM B OIPEIEIICHHOM JIOTHYECKOM [TOCIIEI0BATENBHOCTH, TOYHO
HCIIOJIB3YsS MAaTEMATUUYCCKYIO TCPMUHOJIOIUIO U CUMBOJIUKY,

v TPaBWJIBHO BBITIOIHUI PUCYHKH, YEPTEKH, TPAQUKH, COMYTCTBYIOIIHE OTBETY;

v\ 1oKazal yMEHHE WILUIIOCTPUPOBATh TEOPETHYECKUE IOJOKEHUS KOHKPETHBIMU IIPHUMEpPaMHU,
IMPUMCHSATH UX B HOBOH CUTYyallMH ITPU BBITOJHCHUHU NPAKTUYICCKOI'O 3a/JlaHH;

v IPOJEMOHCTPUPOBAIT YCBOCHHE PaHEE M3YUCHHBIX COMYTCTBYIOIIMX BOIPOCOB, CHOPMHUPOBAHHOCTD
U YCTOMYUBOCTD UCIONIb3YyEMbIX IIPHU OTPAOOTKE YMEHUI 1 HaBBIKOB;

v/ OTBEYaJ CaMOCTOATENHLHO O€3 HABOAAIIUX BOIPOCOB YUUTENs. BO3MOKHEBI O/1HA - JBE HETOYHOCTH



IPY OCBELICHUH BTOPOCTEHEHHBIX BOIIPOCOB MJIM B BBIKJIA/IKAX, KOTOPBIE YUCHHK JIETKO UCIIPABUII MO
3aMEUYaHUIO YUHUTEIIS.
OTBeT OLICHUBAETCS OMMEMmKOU «4», €CITA OH YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHMSIM Ha OLIEHKY «5», HO IPU 3TOM MMEET OJUH U3 HEJOCTATKOB:

v’ B U3JI0XKEHWH JIOMYIIEHBI HEOObIINE MPOOEbl, He MCKA3UBIIHE MaTEMaTHIECKOE COIEPKaHNE OTBETA;

v/ JIONYIICHBI OJIMH - IBa HEJ0YETA MIPH OCBEICHUH OCHOBHOTO COJICP)KAHHS OTBETA, HCIIPABICHHBIC [0 3aMCYAHHIO YUHTEIIS;

v/ jonymieHsl ommoOKa Wik Oojee JBYX HEMOYETOB IPH OCBEIICHHH BTOPOCTEINIEHHBIX BOMPOCOB WIIM B BBIKJIAJIKAX, JIETKO HCIPABICHHBIE IO
3aMEYaHUIO YUUTEIIS.

Ommemka «3» CTaBUTCS B CIEYIOMINX CIy4asx:

v/ HENOJHO WIM HEMOCJEN0BATENHHO PACKPBITO COJCpPIKAHUE MaTephaia, MO MOKa3aHo o0llee MOHUMAaHHE BOIPOCA M IPOJEMOHCTPUPOBAHBI
YMEHUS, [IOCTAaTOYHBIC Ui JalbHEUIIEr0 YCBOSHHS IPOrpaMMHOTO MaTepuana (ompeneicHHbie «TpeOOBaHMSIMH K MaTeMaTHYeCKOH
HOATOTOBKE YYAITHXCSI»);

v’ MMEJHCh 3aTPYIHEHUS WIH JIOMYIIEHbI OIHOKH B ONpEICICHUH TOHATHH, UCIIOIb30BAHUH
MaTeMaTHYECKOW TEPMUHOIOT UM, YePTEkKaX, BEIKIIAIKaX, HCTIPABICHHBIE TIOCIIE HECKOIBKUX
HaBOJSIINX BOITPOCOB YUUTEIIS;

v/ 00yYaroIuiicsl HE CIPABUICS C IPUMEHEHHEM TEOPHUHU B HOBOU CHUTYAIIMH [P BHIMOTHEHUH [TPAKTUYECKOTO
3aJJaHus, HO BBITTOIHIII 33JaHUs 00s13aTEILHOTO YPOBHS CIIOKHOCTH TI0 IAaHHOH TeMe;

v/ TIpu 3HaHHHU TEOPETUYECKOTO MaTepHaa BhISBICHA HEJOCTATOYHASI CHOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUH 1 HaBbIKOB.

Ommemka «2» CTaBUTCS B CIAEAYIOIIUX CIIydasiX:

v’ He PacKpBITO OCHOBHOE COJIEP)KaHNE yIeOHOr0 MaTeprana;

v’ 00Hapy»KeHO HE3HAHWE WIIH HEITOHUMAHKUE YYEHHKOM GOJbIIeH Wi HanboJIee BaKHOW YacTH y4eGHOro MaTepuaa;

v/ JIONyIIEHBI OIKOKK B ONpEICIEHUN TIOHATHH, IPH MCIIOIb30BAHUM MaTEMATHYECKON TEPMHUHOJIOTHH, B PUCYHKAX, Y€PTEXKAX WM rpadukax, B
BBIKJIaIKaX, KOTOPbIE HE UCTIPABIICHBI TOCIIE HECKOIBKUX HABOISIIINX BOIIPOCOB YUHTEIIS.

OneHka nMcbMEHHBIX padoT 00y4yarommuXxcs

Ommemka «3» CTaBUTCSA, €CIIU:
v’ paboTa BBIMOJIHEHA MOTHOCTHIO;
v/ B JIOTHYECKHX PACCYXKIEHHUSX K 00O0CHOBAHHUH PEIICHHUS HET MPOOEIIOB M OMMOOK; B PEIICHNH HET MaTEMATHYECKHUX OIHOOK (BO3MOYKHA OJ(HA

HETOYHOCTH, OITMCKA, HC ABJIAOIIAACA CICACTBUEM HC3HAHUA UJIN HCIIOHUMaHUA y‘IC6H01"0 MaTepHana).

Ommemxka «4» CTaBUTCSl, ECIIN:
v/ paboTa BBITIOJIHEHA TTOJHOCTHIO, HO OOOCHOBAHUS IIarOB PEIICHUS HEJIOCTATOYHBI (€CIIH YMEHHE OOOCHOBBIBATH PACCYXKJCHUS HE SIBISIIOCH

CIeIUaIbHBIM 00BEKTOM TIPOBEPKH );
v/ JomylieHa ojJHa OmMOKa WM JIBa-TPU HEIOYEeTa B BBIKJIAJIKAX, PUCYHKAX, YepTekax WM rpadukax (ecid 5TH BHIbI pabOTHl HE SBIISUINCH

CHeUaTbHBIM O0BEKTOM IPOBEPKH ).



Ommemka «3» CTaBUTCS, €CIIU:
v’ nonyiieHsl 0ojiee OIHOW OMIMOKK WM Ooliee IBYX-TPEX HEIOYETOB B BBIKJIAJIKAX, YepTEkKaxX WM TpadHKax, HO OOYYaAIOIIMICS BageeT
00s13aTeIbHBIMH YMEHHUSIMH T10 TIPOBEPSEMOI TeMe.

Ommemxka «2» CTaBUTCH, €CIIH:

v AOMYHICHBI CYIICCTBCHHBIC OI_HI/I6KI/I, IIOKa3aBIIIHUEC, YTO O6y‘{aIOH_[I/II>'ICSI HE€ BJIaJCCT 06}I3aTeHBHBIMI/I YMCHUAMU 110 I[aHHOfI TeM€e B IIOJIHOU
Mepe.
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