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HOACHUTEJBHASA 3AIINCKA

[TpumepHas pabouas mporpamMma Mo MaTeMaTHKe s oOydarommxcs 5—9
KJaccoB pa3paboTaHa Ha ocHOBe (denepallbHOTO TOCYAApCTBEHHOTO
00pa30BaTeNbHOrO0 CTaHAApTa OCHOBHOIO OOIIEro 0Opa3oBaHUs C y4ETOM U
COBPEMEHHBIX MHPOBBIX TPEOOBAaHUM, MPEIBABIAEMBIX K MAaT€MaTUYECKOMY
o0pa3oBaHMIO, U TPAAULMNA POCCUHCKOTO 0Opa30BaHMsl, KOTOPbIE 00ECIIEUMBAIOT
OBJIAJICHNE KJIFOYEBBIMH KOMIIETCHIIMSIMH, COCTAaBISAIOIIMMHA OCHOBY JUIS
HENPEPBIBHOIO 00pa30BaHUs U CAMOPA3BUTHSL, & TAKKE 11EIOCTHOCTb
OOLIEKYJIBTYPHOT'0, TMYHOCTHOIO U MIO3HABATEIBHOTO Pa3BUTHSI OOYYAIOIIHUXCS.
B paboueii mporpaMmMe yuTeHbl UeH U noJiokeHus: Konnenmuu pa3Butus
MaTeMaTHueckoro oopasosanus B Poccuiickoit deneparuu.

e 1 0co0eHHOCTH U3yUeHHs y4eOHoro npeamera «l'eomerpus». 7-9 Kiaccsl.

«MareMaTuky yXe 3aTeéM y4YHMTh HAJO, YTO OHA yM B INOPSAIOK IPUBOJNT,
— TMcal BEJIMKUM pyccknid yueHbii Muxaun Bacunsesnd Jlomonocos. U B aTom
COCTOMT OJ{HA U3 IBYX LieJIel 00yUYeHHsI FeOMETPHUU KaK COCTaBHOM 4acTH MaTeMaTUKU
B LIKOJIE. DTOM LEIU COOTBETCTBYET JOKA3aTeNIbHASI JIMHUS IPENOJABAHMUS
reomerpun. Crenys npeacTaBlieHHON paboyeil mporpaMMe, HaurlHas ¢ CeIbMOTO
KJlacca Ha ypoKax reOMETpUH 00yJaromuics yUuTcsi IPOBOAUTH JOKa3aTelIbHbIE
paccyXIAeHUs, CTPOUTD JJOTHUYECKUE YMO3AKIIOUEHHUs], I0Ka3bIBATh HUCTUHHBIE
YTBEPKIAEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCyKIACHUA
«OT TPOTUBHOIO», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (HOPMYINPOBATH OOpATHBIE
YTBEPKJICHUS. YUEHUK, OBJIAJEBIIMA HMCKYCCTBOM pacCyXJaTh, OyIeT NPUMEHSTH
€ro U B OKpyxaromien xku3Hu. Kak nucan reomerp u negaror Mropes @enoposud
[[TapeIruH, «IOIbMH, IMOHUMAIOIIMMH, YTO TaKOE€ JOKA3aTENbCTBO, TPYAHO U JAXe
HEBO3MOXHO MAHUITYJIUPOBaTh». K B ’TOM COCTOUT BaXKHOE BOCIIUTATEIILHOE
3HAYECHUE U3YUEHUS TEOMETPUH, PUCYLIEE UMEHHO OTE€UYECTBEHHON MAaTEMAaTHYECKON
LIKOJIE.
Bropo# 1enpr0 H3ydeHHs TE€OMETPHUM SIBIAETCS MCIOJB30BAHUE €€ Kak
WHCTPYMEHTA IIPU DPEIICHUM KAaK MAaTeMaTHYECKMX, TaK W MPAKTUYECKUX 3azad,
BCTPEYAKOUIMXCS B peanbHOM *W3HH. OKOHYMBIIMN KypC T'€OMETPUHU IIKOJBHUK
JOJKEH OBITh B COCTOSIHUU ONPECNIUTh F'e€OMETPUUECKYI0 (hUrypy, ommcartb
CJIOBaMHU JAHHBIM 4EPTEXK WM PUCYHOK, HAWUTU IUIOLIAAbL 3E€MEJIBHOIO YYacTKa,
paccuuTaTh HEOOXOIMMYIO JUIMHY OINTOBOJIOKOHHOTO KaOens Wiu TpedyeMmble
pa3Mepsbl rapaxa ajsi aBTOMOOWJISL. DTOMY COOTBETCTBYET BTOpPasi, BHIYMCIUTEIbHAS
JIMHUS B U3YYEHUH T€OMETPUU B LIKOJIE .
JlaHHas mpakTUyeckas JUHUS SBISIETCS HE MEHEE Ba)XKHOU, 4eM MepBasi.
Kpaitne Ba)kHO MOAUYEPKUBATH CBA3U T'€OMETPHUH C IPYTUMU IIPEAMETAMH,
MOTUBUPOBATh MCMOJIb30BATH OMNPEEICHUS T'€OMETPUUYECKUX (PUTYp U TOHSTHUH,
JEMOHCTPUPOBATH TPUMEHEHHUE TIOJYYCHHbIX YMEHUN B PU3UKE U TEXHUKE. OTHU
CBsI3M Haubosee sfpKo BUIHBI B Temax «BexTopen», « Tpuronomerpuyeckue
COOTHOIICHUSI», «MeTon koopauHaT» u « Teopema [Tudaropay.



MecTo yueOHOro Kypca B y4eOHOM ILJIaHE

CormacHo yueOHOMY TIaHy B 7—9 Kitaccax u3ydaercss y4eOHbII
Kypc «['eomeTpusi», KOTOPBIN BKIIOYAET CIEIYIOUIME OCHOBHBIE PA3EIIbI
conepxxanusi: «['eomerpuueckue (uUrypbl U UX CBOMcCTBay, «/3mMepenue
r€OMETPUYECKUX BEIIMYMHY», a Takke «JleKapTOBbl KOOPJIHWHATHI HA INIOCKOCTH,
«Bekrtops», «JIBrxkenus miockocti» U «IIpeodbpazoBaHust mo100us»
Y4eOHbli MIIaH TpeIycCMaTPUBAET U3yUYEeHUE T€OMETPUHU Ha 0a30BOM YPOBHE, HCXOs
U3 He MeHee 68 ydeOHBIX YacOB B y4eOHOM rojy, BCEro 3a TpH roja o0yuyeHus —
He MeHee 204 yacos.

1.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
IMPEAMETA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

OcBoenue yueOHoro npeaMera «I'eomeTpusi» A0KHO 00ecieunBaTh JOCTUKEHNUE HA
YpPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUsl CICAYIOMMNX NPEIMETHBIX, TUYHOCTHBIX,
MeTanpeIMETHBIX 00pa30BaTENIbHBIX PE3YIHTATOB

IliaHupyeMble MpeaIMeTHbIE Pe3yJIbTAThl 0CBOEHHS padoyeii mMporpaMMbl Kypca
(mo rogam oGyueHust)

OcBoenune yuebHoro kypca «I'eoMeTpus» Ha ypOBHE OCHOBHOI'O 00111€T0 00pa30BaHUs
JOJDKHO 00ECTIeYNBaTh JOCTIKEHUE CICAYIONNX MPEIMETHBIX 00pa30BaTEIHbHBIX
pe3yIbTaTOB:

7 Kjaacc

*Pacno3HaBaTh U3y4EHHBIE TEOMETPUUECKHE (PUTYPBI, ONIPEAEATh UX B3aUMHOE
PaCIOJIOKEHUE, M300pakaTh Te€OMETpUUeckue (DUTYphI; BBIMOJIHATH YEPTEKU IO
yCIOBUIO 3afaud M3MepsTh JTUHEHHbIC W YIJIOBbIE BEIWYMHBI Pemare 3amadn Ha
BBIUHCJICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

* Jlenatpb rpyOyt0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH IPEIMETOB B peaslbHOM
KU3HHU, Pa3MepoB MNPUPOJIHBIX 00BEKTOB. PaznuyaTh pasmMepbl ITUX 0OBEKTOB MO
MOPSIAKY BETUYUHBI.

* CTpoUTh YEPTEKHU K TCOMETPUUECKUM 3a/1a4aM.

* [onb30BaTbCst MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MPU3HAKU U
CBOICTBa pPaBHOOEAPEHHBIX TPEYTrOJbHUKOB MIPHU PELICHUU 33/1a4.

* HpOBOI[I/ITL JIOTUYCCKHC PACCYKIACHH C HCIIOJIB30BAHUCM I'COMCTPHUICCKUX TCOPCM.

* Ilonp30BaThCsl NMPU3HAKAMH PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEIMaHbI, IPOBEAEHHON K TMIIOTEHY3€ MPSMOYIOJBHOTO TPEYTOJIbHUKA,
B PELIEHNH I'€OMETPUYECKUX 3a1a4.

* OnpenensiTh NapajuIeIbHOCTh MPSMBIX ¢ TOMOILBIO YTJIOB, KOTOpbIe 00pa3yeT ¢
HUMU cekymas. OnpeaensaTh napamuiebHOCTh NPSIMBIX C TIOMOIIBIO PABEHCTBA
pPACCTOSIHUAM OT TOYEK OAHOW MPSIMOM IO TOYEK APYTOM MPSIMOU.



* PemaTh 3a1auu Ha KieT4aToi Oymare.

* IIpoBOANTH BBIUMCIEHHUS UM HAXOJAUTh YUCJIOBBIE U OYKBEHHBIE 3HAUEHUS YIJIOB B
reOMETPUUYECKUX 3a/ladaX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpU MEPECEUEHUH ABYX
napajuiebHbIX OPSIMBIX CeKyllel. Pemars nmpakThuyeckue 3ajadyd Ha HAXO0XKJICHUE
YTJIOB.

* Bnanetb NOHSATHEM F€OMETPUYECKOIO MECTA TOUEK. Y METh ONPEACIISThH
OMCCEKTPHUCY yIila U CEPEAMHHBIA MEPHEHANKYISAP K OTPE3KY Kak FreOMETPUUYECKHE
MeCTa TOYEK.

*®opMyIMpOBaTh OINPEACIICHUS OKPYKHOCTU M Kpyra, XOpJbl W JuaMerpa
OKPY’>KHOCTH, IIOJB30BATbCA HUX CBOMCTBAMU. Y METh IIPUMEHATH OTH CBOMCTBA IIpU
peLIeHNH 3a1a4.

* Brnanerb MOHSATHUEM ONHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXKHOCTHU, YMETh
HaxoauTh €€ neHTtp. [lomb30BaThCs (pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTOJbHHUKA TNEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEpPEOUHHBIE
MEPIECHINKYJIAPBl K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCA B OJTHOM TOUKE

*BJ'IaIIeTI) MOHSITHEM KacaTeJIbHOU K OKPYKHOCTH, IIOJIB30BATBLCA

TGOpeMOﬁ O MICPIICHINKYJIAPHOCTH KacaTeJIbHOM U paaunyca, HpOBGI[éHHOFO K TOYKC
KaCaHMHsI.

* Ilonp30BaThCsl MPOCTEHIIMMH T€OMETPUYECKHMMHU HEPABEHCTBAMU, IOHUMATh MX
MPAKTUYECKUNA CMBICIL.

* IIpOBOIUTH OCHOBHBIE T'€OMETPUUYCCKHE MOCTPOSHUSI C IOMOIIBIO ITUPKYIIS U
JINHEUKMU.

8 kiace

* Pacnio3HaBaTh OCHOBHBIE BHUJIbI YETHIPEXYTOJILHUKOB, UX JJIEMEHTHI, MOJIh30BATHCS
X CBOWCTBAMH IIpU PELICHUM T'€OMETPUYECKUX 3a7ad.

* IIpuMeHATh CBOMCTBA TOUKH MEpeCeUCHUsI MEIMaH TPEYroJibHUKA (LIEHTpa Macc) B
pEILICHUY 3a7ay.

* Brnamerh MOHSATHEM CpEHEW JMHUHM TPEYroJbHUKAa W TpaIeluu, IPUMEHSITh UX
CBOIWCTBA TMPH PEIICHUHW T€OMETPUYECKHUX 3ajad.

[Tonp3oBaTbesa Teopemont asneca U TEOPEMOU O IMTPONOPUMOHAIIBHBIX OTPE3KaX,
MIPUMEHATH UX ISl PELIEHUS] TPAKTUYECKUX 3a/1ad.

* IIpuMeHSTh IPU3HAKY TIOJI00MS TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKHX 33124

* Tlons3oBatbest Teopemoit [ludaropa mist pereHus: TeOMETPUUECCKUX U
MpakTU4ecKux 3a1ad. CTpouTh MaTEMaTUYECKYIO0 MOJIEh B MPAKTUYECKUX 3a/a4ax,
CaMOCTOSITENILHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJTUHBI.

*BJ'IaI[eTB INOHATHUAMHU CUHYCA, KOCUHYCA U TAHI'CHCA OCTPOTI0 yIjia MMpsAMOYI'OJIbHOT'O
TPCYT'OJIbHUKA [Tonbp30BaThCS ATUMU MTOHITUSIMU I pCIICHUA ITPAKTHYCCKHX 3a1aq.



* Beraucnsath (pa3nudHbBIMU CIIOCO0AMH) TUTIOIIAAbh TPEYTOBHUKA U TIJIOIA TN
MHOTOYTONBHBIX GUTYp (MOIB3YSICh, TI€ HEOOXOIUMO, KaTbKyJISITOPOM)
[IpuMEHSTh MOTYyYEHHbIE YMEHHUS B TPAKTHUECKUX 3a/1a4ax.

*BnaneTs NOHATUSAMHU BIIMCAHHOTO U EHTPAIBHOIO yIJa, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, yIriax MEXAy XOpAaMH (CEKyIIUMHU) U YIJIe MEXIy KacaTelbHON
U XOpAOM NPHU PEUIEHWH F€OMETPUYECKUX 3a4ad.

*BJ'IaI[eTI) ITOHATHUCM OIITMCAaHHOI'O I-IGTBIpéXyI“OJILHI/IKEl, IMPUMCHAITDH CBOMCTBA
OIIMCAHHOT'O LIGTI;I]:’)éXyl“OJ'II:'HI/IKEl IIpHU pCUICHNUH 3a/1a1.

*TIpuMeHSTh IOJyYCHHBIC 3HAHWS HAa MPAKTHKE — CTPOUTHh MaTEMAaTHUCCKHEC
MOJENIU ISl 33724 PEaIbHON KU3HU W MPOBOJUTH COOTBETCTBYIOIINE BBIUYUCICHUS
C MPUMEHEHHUEM MOA00MS M TPUTOHOMETPHH (ITOJIB3YSCh, TJI€ HEOOXOANMO,
KJIBKYJISITOPOM).

9 ki1acce

*3HaTh TPUTOHOMETPUYECKHE (PYHKLIHMHU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO
pa3NuYHbIE JIEMEHTBl MPSIMOYTOJBHOTO TPEYTOJbHUKA («peuieHue
NPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJISATOPA) JIUHBI U
yIIIbL AJ11 HeTaOJMYHBIX 3HAUCHUH.

* Ilonp3oBaTbest popMyliaMH MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXAECTBOM JIJIS1 HAXO0KICHUSI COOTHOILIEHU MEXAY TPUTOHOMETPUYECKUMHU
BEJINYNHAMM.

*Mcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISl HAXOXKIACHUS PA3TMYHbBIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHUE TPEYTOJbHUKOBY), IPUMEHATH UX MPU
PEIICHNU TEOMETPUUECKHUX 3a]1a4.

* Bnametb MOHATUSMU TIpeoOpa3oBaHUs MOAO0OMS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX ¢uryp. [lonp3oBaThCsi CBOMCTBAMU MOI00US TPOU3BOJIBHBIX QUTYD,
YMETh BBIUUCIATDH JUTMHBI U HAXOJIUTh YTkl Y TO00HBIX duryp. [IpumeHsTh
CBOMCTBA MOI00MS B MPAKTUYECKUX 3a7a4ax. Y METh MPUBOIUTH MPUMEPHI MTOJ0OOHBIX

(buryp B OKpy>KarolieM MHUpE.

* Tlonmp30BaThCsl TeOpEMaMU O TPOU3BEIACHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

* Tlomp30BaThCsl BEKTOPAMH, IOHUMATh UX T€OMETPUIECKUN U (PU3UIECKUN CMBICIT,
MPUMEHSThH UX B PEIICHUU TEOMETPUIECKUX U pu3nueckux 3anad. [[pumeHsTh
CKQJISIPHOE ITPOM3BEIICHUE BEKTOPOB IS HAXOXKJICHUS JJIMH U YTJIOB

* [Tonp30BaThCs MCTOAOM KOOpAHMHAT Ha INNIOCKOCTH, IPHUMCHATH €ro B pCIICHUU
rCOMCTPHUUYCCKUX U IIPAKTUUCCKUX 3aJa4.

*Bnagerb NOHATUSIMHU NPaBUIBHOTO MHOTOYTOJIBHMKA, JJIMHBI OKPY>KHOCTH, IJTUHBI
JIyTH OKPYKHOCTH U PAJUaHHON MEpPHI yIiia, YMETh BBIYUCIATH IUIOIAAb KPyTa U €T0
yacTel. [I[puMeHATh OyYEeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

*Haxomuth ocu (WM TEHTPHI) CUMMETPUH (PUTYDP, TMPUMEHSTH JBUKEHUS
IJIOCKOCTH B MPOCTEUIIINX CITydasiX.



* [IpuMeHSTh MOTy4YeHHBIC 3HAHHS HA TIPAKTUKE — CTPOUTH MaTEMATUICCKHE
MOJIENIN ISl 337ad PeaNbHON JKU3HU M MPOBOJUTH COOTBETCTBYIOIIME BIYMCICHHS
C MPUMEHEHUEM 0100 M TPUTOHOMETPHUYECKUX (DYHKIUH (TI0IB3YSCh, Te
HEOO0XOMMO, KaJbKyJIATOPOM).

JINYHOCTHBIE pe3yJIbTaThl

JIM4HOCTHBIE pe3ybTaThl OCBOECHHUS MPOrpaMMBbl YHEOHOTO MpeaMeTa «Aredpar»
XapaKTEepU3YyIOTCSA:

1.ITaTpuoTN4YecKoe BOCTIUTAHUE

IPOSIBIICHHEM MHTEpECca K MPOILIOMY U HACTOSIIIIEMY POCCHICKON MaTEMaTUKH,
LEHHOCTHBIM OTHOUIIEHWEM K JIOCTHKEHHSIM POCCUHCKMX MAaTEMaTUKOB M
POCCUHCKOM MaTeMaTUYeCKOM IIKOJIbI, K WCIOJb30BAaHUIO A3THX JOCTHKEHUU B
JPYTUX HayKax M MPUKIATHBIX chepax.

2.I'pakgaHCcKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE

TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN TpayKJaHUHA U peau3alii €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBIICHUH, MPOLEAYp I'PaKJaHCKOTO 0011ecTBa (BEIOOPHI, OMPOCHI U TP );
TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3THYECKUX
MPUHIIATIOB B ACSTEILHOCTH YUYEHOTO.

3. TpyaoBoe BocmUuTaAHUE

YCTAHOBKOI Ha aKTMBHOE y4acTHE B PEIICHUU MTPAKTUUECKUX 33]1a4 MaTeMaTUYECKON
HaIpaBJIEHHOCTHU, OCO3HAHUEM BaKHOCTH Ma-TEMaTHYECKOr0 O0pa3oBaHUs Ha
MPOTSHKEHUU BCEWM KU3HU ISl YCTIEHTHOM MPo¢eCCHOHANBHON e TENHHOCTU U
pa3BUTHEM HEOOXOAUMBIX YMEHUI; OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM
WHJMBUAYAJTbHONU TPAGKTOPUM 00pPa30BaHUS U KU3HEHHBIX IJIAHOB ¢ YYETOM
JUYHBIX THTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

4.9creTH4ecKoe BOCIIUTAHUE

CHOCOOHOCTBIO K 3MOIIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, PEIICHUH, PAaCCYKICHUM; yMEHUIO BUIETh

MAaTCMAaTHYCCKHUEC 3aKOHOMEPHOCTH B NCKYCCTBC.



S.IleHHOCTH HAYYHOI'0 MO3HAHMA (MONMYJAAPU3ALMA HAYYHBIX 3HAHUHI cpeau
nerei)

OpHEHTauMel B JEATEIIBHOCTH HA COBPEMEHHYK) CUCTEMY HAy4HBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBI U
o01iecTBa, TOHMMAaHUEM MAaTEMaTUYECKOW HayKH Kak c(epbl 4elI0BE4YECKOU
NEATEIIBHOCTH, JTAloB €€ Pa3BUTUA U 3HAYMMOCTH IS Pa3BUTHS LIMBUJIM3ALUU;
OBJIAJICHUEM SI3BIKOM MATEMATUKU U MAaTEMaTUYECKOM KYJIbTYPOU Kak CPEACTBOM
IIO3HAHMS MHpA; OBJIAJICHUEM IPOCTEUINMMHU HAaBBIKAMHM HCCIIEA0BATEIBCKOU
NEATEIBHOCTH.

6.®usnyeckoe BociuTanue U popMupoBaHue KyJIbTYPbI 310POBbS

TOTOBHOCTBIO NPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 3I0POBBA,
BEJICHUS 3I0pOBOr0 00pa3a )kM3HU (370pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM
3aHATUN U OTABIXA, PETyJIsApHas (U3NYecKass aKTUBHOCTb); COPMUPOBAHHOCTHIO
HaBbIKa peQIeKCUH, MPU3HAHUEM CBOETrO MpaBa HAa OMMOKY M TAKOro K€ IpaBa
IPYroro 4ejaoBeKa.

7.9K0/10rH4ecKoe BOCIIUTAHNE

OpHUEHTalMeN Ha IPUMEHEHNE MATEMATUYECKUX 3HAHUW [T PELICHUs 33134 B
00J1acTH COXPAHHOCTH OKPY>KaloIEH Cpeibl, INIAHUPOBAHUS TMOCTYIKOB U OLICHKH
UX BO3MOXXHBIX TOCIEIACTBUN ISl OKPYKAIOIIEH Cpelibl; OCO3HAHUEM TJ100aTbHOTO
XapakTepa 3KOJIOIMYECKHUX MPoOJIeM U IMyTel UX perieHus.

8.TpynoBoe Bocnnutanue M nNpogeccuoHAIbHOE CaMOOIIPe/ieIeHIe

HeobxoanmocThio B GOpMHPOBAHUM HOBBIX 3HAHHI, B TOM YHCie POPMYIUPOBATH
UJEH, MOHATUA, TUNOTE3bl 00 OOBEKTaX W SIBICHUSX, B TOM YHWCJIE paHee He
U3BECTHBIX, OCO3HaBaTh NE€(MUIMTHI COOCTBEHHBIX 3HAHUNW U KOMIIETEHTHOCTEW,
IJIAHUPOBATH CBOE PA3BUTHE; YCTAHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUU
MPaKTUYECKHUX 3aa4 MAaT€MATHYECKOW HAIPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH
MaTeMaTHYeCKOTro 00pa30BaHMsl Ha MPOTSLDKEHUU BCEH JKW3HMU I YCIEIIHOM
npo(hecCHOHANBHOM AESTENIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHI;
OCO3HAaHHBIM BBIOOPOM U MOCTPOECHUEM MHIMBUIYaTbHOU TPACKTOPUH 00pa30BaHuUs
¥ J)KU3HEHHBIX IJIAHOB € YYETOM JIMYHBIX UHTEPECOB M OOIECTBEHHBIX MOTPEOHOCTEH.

METAIIPEAMETHBIE PE3YJIBTATDBI
MertanpenMeTHbIe pe3yabTaThl OCBOCHHUS IMPOTPaMMbl Y4EOHOTO IpeaMeTa

«l'eoMeTpus» XapakTepHU3yKOTCs OBJIAJIECHUEM YHUBEPCAIBHBIMU IO3HABATEIbHBIMU
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JEHCTBUSIMH, YHUBEPCATLHBIMI KOMMYHHKATUBHBIMU JACHCTBUSMHU U
YHUBEPCAIbHBIMU PETYISTUBHBIMU ACHCTBUSMHU.

1)YHuBepcaibHbIC MO3HABATEIbHbIE JICHCTBHS 00eCTIeYnBaIOT (HOpMUPOBaHHE
0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00ydYaromuXcsi (OCBOCHHWE METOAOB IMO3HAHUS
OKPYXAIOIEro MUpa; MPUMEHEHUE JIOTHUYECKUX, MCCIIEI0BATENBCKUX OMEpalnid,
yMeHH paboTaTh ¢ HH(pOpMaLnei).

Ba3oBnle Jjornyeckue a1eiicTBUA:

*BBISIBJISATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
O00BEKTOB, TOHATHI, OTHOIICHUA MEXIY MOHSITHUSIMU;

dbopMyIMpoBaTh OMpE/IeNCHUs] MOHATHH; YCTaHABIMBATH CYIIECTBEHHBIN MpU3HAK
KJ1accu(prKaumy, OCHOBAHMS 1711 000OIIEHHS M CPAaBHEHU S, KPUTEPUU ITPOBOJIUMOTO
aHaIMn3a;

* BOCIIPUHUMATD, (DOPMYIUPOBATH U MPEOOPa30BBIBAThH CYKICHUS:

YTBepAUTENbHbIE U OTPULATENbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE,

* BBISBIISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U IPOTUBOPEUHS B
(dakTax, JaHHBIX, HAOMIOAEHUSAX M YTBEPKICHUAX; MPEAJIaraTh KPUTEPHUH TS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIA;

* nenath BHIBOJBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTHKH, ISYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

* pa3bupaTh J0Ka3aTeIhCTBA MATEMATUUECKUX YTBEPKIACHUN (TIPSIMBIE U OT
IPOTUBHOTO), IPOBOJAUTH CAMOCTOSITEIIbHO HECIIOKHBIE JJ0KA3aTEeJIbCTBA
MaTeMaTuyeckux (akToOB, BBICTPAMBATh APTyMEHTALMIO, MPHUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS,

* BBIOMpATh CrOco0 pernieHus yueOHOU 3a7aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB
penieHus1, BBIOupaTh HauboJiee MOAXOASIIINN C YYETOM CaAMOCTOSITENIBHO BBIJIETIEHHBIX
KPUTEPUEB).

Ba3oBrIe uccieaoBarebCKHe AeliCTBUSA

* MCIOJB30BATH BOIIPOCHI KAK UCCIIEN0BATEIBCKUI HHCTPYMEHT MO3HAHUS;
dbopMyIMpOBaTh BOMPOCH, (UKCHPYIOUTUE MPOTUBOPEUUE, TPOOIEMY,
CaMOCTOATENIbHO YCTaHABIUBATh HICKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,

apryMEHTUPOBATh CBOIO MO3ULINIO, MHEHHUE;



* IPOBOJMTH IO CAMOCTOSITEIBHO COCTaBIEHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE UCCIEOBAHUE MO0 YCTAHOBJICHUIO OCOOEHHOCTEM
MaTEMaTUYECKOTO0 O00BEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY COOOM;

* caMOCTOSITENRHO (HOPMYIHUPOBATh OOOOIIEHUS W BBIBOJBI MO pe-3yJbTaTaM
MPOBENEHHOTO HAOIIOACHUS, HCCIIEOBAHUS, OLIEHUBAThH JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

*IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BbIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nnpopmanmei

* BBISIBIISATH HETOCTATOYHOCTH U U30BITOYHOCTh UH(POPMALIUH, TaHHBIX,
HEOOXOJAMMBIX JJIS PEIICHUS 3a1a4H;

* BpIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPIPETH-POBATH
MH(GOPMAILMIO Pa3IMYHbIX BUIOB U (OPM MpECTaBICHMUS;

* BeIOMpaTh (hopmy mIpencraBiieHus MHGOPMAMU W WIUTIOCTPUPO-BATh pelIaeMble
3a/layd CXEMaMH, JuarpaMMamu, WHOW rpaduKoi U UX KOMOMHAIUSIMU;

* OLIEHUBATh HAJIEKHOCTh MH(GOPMAIMU N0 KPUTEPUSIM, MPEII0KEHHBIM YUUTEIEM
WM CPOPMYJIIMPOBAHHBIM CAMOCTOSATEIBHO.

2)YHuBepcajibHble KOMMYHHMKATHBHbBIE JICHCTBUS 00ECIIEUNBAIOT
c(hOpMUPOBAHHOCTh COLIUAIIBHBIX HABBIKOB O0YYaIOIINXCS.

OO0wmenne:

BOCIPUHUMATh U (HOPMYJIHUPOBATh CYKIEHUS B COOTBETCTBUHU C YCIOBUSIMHU U
HeasIMU OOLIEHUS; SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
Y IUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHMS 3aJadd,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

* B xo/€ 00CYXJeHHUs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBbl,
npo0JsieMbl, pelaeMoi 3aJaud, BBICKA3bIBaTh HICH, HAIICJICHHbIE HA TOUCK
pelIeHus; COMOCTABISATh CBOM CYXICHUS C CYKICHUSMU JPYTUX YHACTHUKOB
uanora, oOHapyKUBaTh pa3IMule U CXOJICTBO TMO3ULIMN; B KOPPEKTHOU ¢opme

bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



* MIPEeACTaBIATh PE3yNbTaThl PEIIeHUs 33Jaud, SKCIEPUMEHTA, HCCIIEIOBAHMUS,
MIPOEKTa; CAMOCTOSATEIbHO BBIOUPATh (hOPMAT BBHICTYIUICHHS C YUETOM 3a/1a4
Npe3eHTAlNHA U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHU4eCcTBO:

* IOHMMATh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAM-BUAYaTbHOU
pa®oThl MpU peUICHHH y4eOHBIX MaTeMaTHYECKHX 3a/lad; MPUHUMATh LENb
COBMECTHOM NEATEIbHOCTH, TJIaHUPOBATH OPTAHU3AIMI0 COBMECTHOM pabOThI,
pacnpeienaTb BUIbl pad0T, JOTOBApUBATHCA, OOCYX AaTh MPOIECC U PE3YJIbTAT
paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

* yqacTBOBATh B IPYIIOBBIX (popmax paboThl (00CYyKaeHUs, 0OMEH MHEHUSIMH,
MO3TOBBIE INTYPMBI M [P ); BBINOJHATH CBOIO YacTh pabOTHI U KOOPAMHHUPOBATH
CBOM JICUCTBUA C JPYTUMHU WIEHAMHU KOMaHJbI; OIIEHUBATh KA4eCTBO CBOETO BKJIaja
B OO MPOTYKT MO KPUTEPUSIM, CHPOPMYIHMPOBAHHBIM yYaCTHUKAMU
B3aIMOJIEUCTBHS.

3)YHuBepcanpHble peryasiTUBHbIE IeHCTBUS 00eceunBaOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U JKM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanus

* caMOCTOSITEILHO COCTABJIAThH IUIAH, JITOPUTM PEIICHHs 3aaauu (WM €To 4acTh),
BBIOMPATH CIIOCOO PEIICHHsI C YU4ETOM UMEIOIIMXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUN C yUETOM
HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb

* BIaJeTh CHOcoOaMH CaMOINPOBEPKH, CAMOKOHTpPOJS Ipoliecca U

pe3ynbTaTta penieHus] MaTeMaTHIeCKOM 3a/1a4H;

* MpeABUIIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMpPH peIlle-HUU 3a/JayH,
BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaMJIEHHBIX OIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

* OILICHMBAaTh COOTBETCTBUE pe3yibTaTa ACSITEIbHOCTH TOCTaBICHHOW IeU U
YCIOBUSIM, OOBSCHATH NMPUYUHBI JOCTH)KCHUS WM HEJOCTHUKEHUS 1IeJTH, HAXOIUTh

OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.
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2.COAEP)KAHUE YYEBHOI'O KYPCA (I1IO 'OJAAM OBYUEHMUAA)
7 knacc (68 yacoB)

HauaneHble nonsTrs reomerpun. Touka, mpsiMast, OTPE30K, Jyd. Yron. Buasl yrios.
BeprtukanbHble U CMEKHBIE YyIIIBl. brccekrpuca yria JlomaHas, MHOTOYTOJIbHUK.
[TapajienbHOCTD U MEPIEHAUKYISAPHOCTD IPSAMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OceBOil cummeTpuu. [Ipumepsi
CUMMETPHUU B OKPYKAIOILEM MHPE.

OcHOBHBIC IMOCTPOCHHUA C ITIOMOIIBIO TUPKYJLA U JIMHCHKH.

TpeyronsHuk. BreicoTa, Mmeauana, OUcceKTpuca, UX CBOWCTBA. PaBHOOEApEHHBIN U
PaBHOCTOPOHHUI TPEYroJbHUKHA. HepaBeHCTBO TpEeyroapHHKA.

CBoiicTBa M NpPU3HAKK PABHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3HaKu paBeHCTBa
TPEYTOJIBLHHUKOB.

CpoiicTBa U TpHU3HAKHU MapauienbHbIX TpsiMbiXx. Cymma yrioB. BHemiHue yrisl
TPEYrOJIbHUKA.

[IpssmMoyrosibHBIM TpeyroabHUK. CBOMCTBO MEIWAHBI IPSIMO-

YTOJIBHOTO TPEYTroJIbHUKA, MPOBEAEHHOM K rumnoteHy3e. [Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB [IpsSMOYTroIbHBIN TpeyroJdbHUK ¢ yriom B 3001,

HepaBeHcTBa B reoMETpUU: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JJIUHE
JIOMaHOW, TeopeMa O OoJibllieM yrie U OOJIbIleH CTOPOHE TPEYTroJbHUKA.
[lepneHAMKYIISIp ¥ HAKIIOHHAS.

['eomeTpuueckoe MecTo TOUEK. bHccekTprca yriia u cepeIMHHBIN NEPHIEHAUKYIAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTB U KpyT, XOpAa U JUaMeTp, UX CBOMCTBA. B3auMHOe pacrionoxeHue
OKPYKHOCTH U npsimoii. KacarenbHas u cexymas K OKpy:KHOCTH. OKpY’KHOCTB,
BIIMCaHHasA B yroyl BrimcaHHas u onmMcaHHAsi OKPY’KHOCTH TPEYTOJIbHUKA.

8 kuacc (68 yacoB)

YerpipéxyronpHuku. llapamiemorpamm, ero npu3HaKW M CBOMCTBA. YacTHbIE
Cllyyau TapasuiesiorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJIpaT), UX MPU3HAKU U
cBoiicTBa. Tpaneuusi, paBHOOOKas Tpameius, €€ CBOMCTBA U MPU3HAKHU.
[IpssMmoyroJibHas Tpaneuus.

Meron yasoenust Menuanbl LleHTpanbHas cuMMeTpus
Teopema daneca m TeopemMa O MPOMOPIMOHAIBHBIX OTPE3KAX
Cpennue nuHUM TPEYTOJbHUKA U Tpanenuu LleHTp Macc TpeyrojabHUKA.

[Tono6ue TpeyroasHUKOB, K03 duitneHT nogodust [lpusnaku mogoodus
TPEYroJIbHUKOB. [IpuMeHeHue mogo0us nMpu pemieHuy MPakTHIeCKUX 3a/1a4.

CpoiicTBa IIOmaaed TeoMeTpuiecKkux (puryp. @opmyssl ISl TUIOIIAINA
TPEYToJIbHHKA, MapaieiorpaMma, pomOa u Tpanenuu. OTHOIICHUE TIomaaei
NMOI00HBIX GUTYP.

Breraucnenue HJIOHla,HefI TPCYIOJIbHUKOB 1 MHOI'OYT'OJIBHUKOB Ha KJI€TYaTOMN 6yMare.
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Teopema [ludaropa. Ilpumenenue teopems! Iludaropa npu pemeHuu
MPAKTHYECKHX 3a]ad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOIO yrja MpSMOYTOJIbHOTO TPEYroJbHUKA
OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. TPUTOHOMETpUUECKHE (PYHKIIUU YTIIOB
B 301,450 u 6001,

Bnucannbie U 1eHTpajdbHBIE YIJIbI, YTOJ MEXIY KacaTelbHOW W XOpAOM. YTIIbI
MEXIY XOpAaMu M CEKyIIMMHU. BIHCaHHbIE M OMUCAHHBIC YETHIPEXYTOJbHUKHU.
B3auMHoe pacrnonoxenue AByxX okpyxkHocTeil. Kacanue okpyxHocteit. OOuiue
KacaTeJIbHbIE K JIBYM OKPYXHOCTSIM.

9 kiaacc (68 yacos)

Cunyc, kocunyc, Tanrerc yriaoB oT 0 1o 1800]. OcHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. DOPMYIIbI IPUBEIACHUS.

Pemenue TPCYI'OJIbHUKOB . TeopeMa KOCHHYCOB U TCOpPCMa CHHYCOB. Pemenue
MMPAKTHYCCKUX 3aJda4 C HCIIOJIb30BAHUCM TCOPCEMBbI KOCMHYCOB U TCOPCMbI CHHYCOB.

[IpeoOpazoBanue moaoous . [lomoOue COOTBETCTBEHHBIX 3JEMEHTOB.

Teopema o Mpou3BEICHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEACHUN OTPEZKOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOIylib) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOMOI0XKHO
HaIlPaBJICHHBIE BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omnepanuu HajJ BeKTopaMH. Pa3nokeHue BEKTOpa IO JABYM HEKOJUIMHEAPHBIM
BekTopaM. KoopanHartsl BekTop. CKaIIpHOE MPOU3BEACHUE BEKTOPOB,
MPUMEHEHUE JIJIsi HAaXOXKJIECHUS UTUH U YTJIOB.

JlekapTOBBI KOOpPAMHATHI HAa IUIOCKOCTH. YPAaBHEHHUs NPSAMOW M OKPYKHOCTH B
KOOpAMHATAaX, MEPECEUCHUE OKPYKHOCTEW M MNpsAMBIX. MeTon KOOpIHUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOIBHUKHU. [[TMHA OKpyxHOCTH. ['pagycHas

Y paavaHHas Mepa yrja, BBIUMCIEHUE JUIMH Ayr OKpyxkHocTew . [lnomans kpyra,
CEeKTOpa, CErMEHTA .

JIBWKEHUs TJIOCKOCTH WM BHYTPEHHHUE CUMMETpPUU (UTYD

(omemeHTapHbie TipeacTaBienusi). llapamnensHbiii nepeHoc. IloBopor.
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3.TEMATUYECKOE INTAHUPOBAHHUE (I10 'OAAM OBYYEHMUS),

B TOM 4YHCJIE C Y4eTOM padoueii mporpaMMbl BOCIUTAHUSA C YKA3aHUEM
KOJIMYeCTBA YaCOB, OTBOJMMbIX HA OCBOCHHE KAMKI0i TeMbl

B cootBetrcTBuM ¢ yueOHbIM MaHoM MBOY OO NelO umenu Atamana

I'omoBsaToro Ha HN3Yy4YCHUC T'COMCTPHH Ha CTYIICHHM OCHOBHOI'O O6HleFO

obOpazoBanus otBoauTcs 204 yaca, B TOM 4mHCIE B 7 Kjlacce 68 ydeOHBIX 4acoB M3

pacuera 2 yueOHBIX yaca B HeJleNIo, B 8 kimacce 68 y4eOHBIX 4YacOB U3 pacueTa 2

y4eOHBIX Yaca B HeJlelto, B 9 kiacce 68 yudeOHBIX 4acoOB U3 pacyeTa 2 y4yeOHBIX yaca

B HCIOCIIIO.

7 kaacc (68 gacos)

Hazpanue
pasznena
(Tempr)
Yucnao yacoB

OcHOBHOE conepKaHue

OcHOBHBIE BUIBI
JeATETbHOCTH 00yYaroIUXCs
( Ha YpPOBHE YHUBEPCAIBHBIX
y4eOHBIX JICHCTBUIA)

OCHOBHBIE
HaIpaBJICH

us

BOCIIMTATCI

bHOU

JIESITSIILHOC

™

1.
[Ipocreimmue
reOMETPUYIEC
KHe

burypsl

U UX
CBONCTBA.
N3mepenne
reoOMEeTPUYEC
KHUX

BEJIMYMH

(14 4)

[Ipocreimmue
r€OMETPUYECKHE
OOBEKTHI: TOYKH,
npsiMble, JIy4d U
YTJIbI, MHOTOYTOJIbHUK,
JIOMaHasl.

CMexXHBIE U
BEPTUKATIBHBIE YTJIbI
PaboTa c
MPOCTEUIIINMHU
yepTeKamu
HN3mepenue JTHMHEHHBIX
U YTJIOBBIX

BEJIMYMH, BBIYHCIICHUE
OTpPE3KOB U YIJIOB .
[lepumeTrp m miomane
buryp, CocTaBJICHHBIX
U3 MPSIMOYTOJIbHUKOB.

DopMyJIMPOBATH OCHOBHBIE
MOHSATUS U OIpEIEIICHUs
Pacno3znaBaTh n3yueHHbIE
reoMeTpuyecKue purypsl,
ONPENENIATh UX B3aWMHOE
PacCIIOJIOKEHHE,
BBITIOJIHSTh YEPTEK IO
YCJIOBHIO 33Ja4H.
[IpoBoauTe mpocCTEHIINE
IIOCTPOEHUSA C IOMOILBIO
UUPKYJISL U TUHEVKH
N3mepsaTe nuHENHBIE U
YIJIOBBIE BEJIMYUHBI
Ir€OMETPUYECKUX U
MPAKTUYECKUX OOBEKTOB.
Onpenenste «Ha TIas3y»
pa3Mepsl peabHbIX
00BEKTOB, IPOBOAUTH IPYOyIO
OLIEHKY UX Pa3MEpOB.
Pemarrs 3amaun Ha
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BBIYUCIICEHUE JIJIMH OTPE3KOB
Y BEJTUYHH YTJIOB.

Pemartp 3a7auu Ha B3aUMHOE
PacIOJIOKECHHE
reOMETPUYECKUX (DUTYp.
[TpoBoauTh Kiaccu(pUKAIUIO
YIJIOB, BBIYUCIATH
JUHECWHBIC U YTJIOBBIC
BEJIMYMHBI, TPOBOJIUTH
HEO0OXOIMMBIE
JIOKa3aTeNIbHbIC PACCyKICHUS
3HAKOMUTBCA C UCTOPUEH
Pa3BUTHUS T€OMETPUHU.

2.
TpeyrosibHUK
(22 )

[TondaTte 0 paBHBIX
TPEYTOJIbHUKAX

Y TIEPBUYHBIE
IIPEICTABIICHUS O
PaBHBIX
(KOHTPY?HTHBIX )
durypax.

Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB .
[Ipr3Haku paBeHCTBA
IPSIMOYTOJBLHBIX
TPEYrOJIbHUKOB.
CBOICTBO Me€IHUaHbI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA .
PaBHoOenpeHHBIC U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u CBOKCTBA
paBHOOEIPEHHOTO
TPEYroJIbHUKA.
[IpotuB Oosnblel
CTOPOHBI
TPEYrOJIbHUKA JICKUT
OOJBILINI YTOJI .
[Ipocrenmmue
HEpPaBEHCTBA B
Tr€OMETPUHU.
Hepagenctso
TPEYTrOJbHUKA
HepasencTso nomanon

Pacno3HaBaTh mapsl paBHBIX
TPEYTOJIbHUKOB Ha

TOTOBBIX UepTekKax (C
YKa3aHHUEM MIPU3HAKOB)
BeIBOIUTE ClleICTBHSA
(paBEHCTB COOTBETCTBYIOIIUX
AJIIEMEHTOB) U3 PABEHCTB
TPEYTOJIbHUKOB.
PopMyIMpOBaTh
ONIPEICIICHHUS:
OCTPOYTOJIBHOTO,
TYyHOYTOJIBHOTO,
IPSIMOYTOJIBHOTO,
pPaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTOJIbHUKOB;
OMCCEKTPHCHI, BBICOTHI,
MEJMaHbl TPEYTOJIbHUKA;
CEPEMHHOTO
NEPIEHANKYJIApa OTPE3Ka;
nepumeTpa

TPEYTOJIbHUKA.
DopMyJIMPOBATH CBOMCTBA U
MPU3HAKK PABHOOEAPEHHOTO
TPEYTOJIbHUKA. .

CrpouTh yepTexu, pemarb
3aJ1a4y C IOMOUIBIO
HaXO0>JICHUSI PaBHBIX
TPEYTOJIbHUKOB .

[IpumeHnsTh pU3HAKK
PaBEHCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB B 33/1a4aX .
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[IpsAMOyToJIbHBIN
TPEYTOJIbHUK C
yriioMm B 30[]
IlepBble mOHATHS O
J0Ka3aTesIbCTBAX B

Hcnonb3oBath 1U(ppPOBbIE
pecypchl sl MCCIeA0BaHUs
CBOMCTB U3y4aeMbIX QUTYD.
3HAKOMHUTBHCSA C UCTOPUEN
Pa3BUTHS TEOMETPUH.

I€OMETPUHU.
3. [TapamiensHble DopMyIMpPOBATh NOHATHE
ITapan IpsIMblE, UX CBOWCTBA, | HAPAJIICJIBHBIX IPSMBIX,
JIeIbHbIE [Iareii moctynar HaXOJUTh MPAKTUYECKUE
MpsIMBIE, EBxnnna PUMEPBI
cymMMa Haxkpecr nexamue, N3y4yars CBOWCTBA YIJIOB,
YIJIOB COOTBETCTBEHHBIE U 00pa30BaHHBIX MPH
TPEyroJb OJHOCTOPOHHHUE YTJbl | IEPECECYEHUU NTapaJUICIIbHBIX
HHKa (oOpa3oBaHHBIE MPU MPSAMBIX CEKyLIEN
(14 g) NIEPECECUYCHUN
napaJIeNbHbIX OpsMbIX | [IpoBoauTe nOKa3aTenbCTBA
CEeKyILEen). HapajyIeIbHOCTH
[Ipu3Hax JBYX IPSAMBIX C TMOMOUIBIO
apaJJIeIbHOCTH yriaoB, o0Opa30BaHHBIX
IPSIMBIX IIPU MIEPECEYEHUU ITUX
yepes paBeHCTBO IPSAMBIX TPETHEN MPSIMOH .
pacCTOSHUM OT TOYeK | Brramciars cymmy yrios
OHOW MpPSAMOU 10 TPEYrOJIbHUKA U
BTOPOM TPAMOM. MHOT'OYT'OJIbHUK.
Cymma yriosn Haxonute uucnoBeie u
TPEYroJIbHUKA U OYKBEHHbIE 3HAUYCHHS
MHOTOYTOJIbHUKA. YIJIOB B TEOMETPUUYECKUX
Bremnue yrisl 3a/1ayax C UCII0JIb30BaHUEM
TPEYroJIbHUKA TEOPEM O CyMME YTJIOB
TPEYrOJIbHUKA U
MHOTOYTOJIbHUKA.
3HAaKOMUTBCS C UCTOpUEH
Pa3BUTHS T€OMETPHH.
4, OKpy>XHOCTb, XOpAbl | POpMyIHPOBATH
OKpy>XHOCTb | U JIMAMETPBHI, ONPENIECIICHUS: OKPYKHOCTH,
U KpYT. UX CBOMCTBa XOpAbl, AMAMETPA U
I'eomerpuuec | KacarenbHas KacaTeJIbHOM K OKPYXHOCTHU
Kue OKPYKHOCTH N3y4daths UX CBOMCTBA,
noctpoeHuss | OKpyXHOCTb, MPU3HAKH, CTPOUTH YEPTEXKH
(14 ) BIIMCAHHAsA B YroOJ. HccnenoBatb, B TOM 4uCIe
[Tonsitue o I'MT, UCIIONIB3Ys (P POBHIE

IIPUMEHEHUE B 3aJa4ax
buccexrpuca u
CEepEIMHHBIN

peCypChl: OKPYKHOCTb,
BIMCAHHYIO B YIOJ; LEHTP
OKPYKHOCTH, BIIUCAHHOU B
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MEPIEHAUKYIISIP Kak
F€OMETPUYECKUE MECTA
TOYEK .

OKpyX HOCTb,
ONMCAHHAsl OKOJIO
TpeyronapHuKa.
Briucannas B
TPEYTOJIbHUK
OKPY>KHOCTb.
[Ipocrenimue 3a1aum Ha
IIOCTPOCHHUE.

YTOJI; pABEHCTBO OTPE3KOB
KacaTebHBIX .
HUcnonb3zoBath Meton I'MT
JUISL TOKa3aTeabCTBa
TEOPEM O MEePECECUYCHUHN
OMCCEKTPHC YIJIOB
TPEYroJIbHUKA U CEPEAUHHBIX
MEePIICHIUKYJISPOB K
CTOpPOHAM TPEYTrOJIbHUKA C
nomMonipio 'MT.
OsgiafeBaTh MOHATUSIMH
BIIMCAHHOM Y OIMCAHHOM
OKPYKHOCTEW TPEYTrOJbHUKA,
HaXOJUTh IEHTPHI ATUX
OKPYHOCTEM.

Pemate OoCHOBHEIE 3a/1a4u
HAa TOCTPOCHHE: YIJIa,
PaBHOTO
JTAHHOMY;CEPEIMHHOTO
MEePIEHIUKYIISIpa

JTAHHOTO OTpe3Ka; MPsIMOH,
MPOXOJAIIEH Yepe3
JIAHHYIO TOUYKY U
MIEPIICHINKYJIAPHON JTaHHOU
psIMOil; OUCCEKTPUCHI
JTAHHOTO YIJIA;
TPEYrOJIbHUKOB

10 PA3JIMYHBIM 3JIEMEHTAM
3HAaKOMUTBCA C UCTOPUEH
Pa3BUTHSI TEOMETPUH.

5.
[ToBTOpEHUE,
000011eHNEe

3HAHUU
(4 4)

[ToBTOpEHME OCHOBHBIX
MMOHSATUH

Y METOJIOB Kypca 7
Kj1acca, 0000IIeHIE
3HAaHUU

. Pemiate 3amadyu Ha
TIOBTOPEHHUE,
WLTFOCTPUPYIOIIUE CBA3H
MEXYy Pa3JIMYHBIMU YaCTIMU

Kypca.

8 kiacc (68 yacos)

Ha3zBanue
pazzena
(Tembl) Kypca

(4aucio

OcHOBHOE cojiepKaHuE

OcCHOBHEBIE BUIBI
JESATETLHOCTH 00yUYatOIUXCs
(Ha ypOBHE YHUBEPCAIBHBIX

y4eOHBIX JIEHCTBUINA)

OcCHOBHBIE
HaIlpaBJICH
us

BOCIIMTATCI
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YacoB)

bHOU
JEITEIILHOC

TH

1.
Yeroipéx

YTOJIbHUKHU

(12 g)

[Tapamnenorpamm, ero
MpPU3HAKU U
cBoiictBa YacTHbie
ciIy4yau
napajijieJIorpaMMoB
(MpAMOYTOJIBHUK,
pom0O, KBajapar), UX
MpU3HAKU U
cBorcTBa. Tpanmenus.
PaBHoOOKas u
MPSIMOYTOJIbHAS
Tparneuum.

Y 1BoeHUE MEIUaHBL.
[entpanbHas

Cummerpusi.

N300pakaTh W HAaXOIWUTh Ha
4epTekKax YeThIPEX-
YTOJIBHUKH Pa3HBIX BUIOB U
UX 3JIEMEHTHI.
DopMyJIMPOBATH
ONPEIECIICHHUS:
napajuienorpaMmma,
IpsIMOYTOJIbHUKA, poMOa,
KBaJpara, Tpareluy,
paBHOOOKOM Tpaneuuu,
MPSAMOYTOJIBHOW TPAICLHH.
Jloka3bIBaTh U UCIIOJIB30BAThH
IIPU PELIEHUN 3a]1a4
IIPU3HAKH U CBOMCTBA:
napajuienorpamma, npsmo-
yTOoJbHUKA, poMOa,
KBaJpara, Tpareluu,
PaBHOOOKOI Tpamneiuu,
MPSAMOYTOJIBHOW TPAICLHH.
[IpuMeHsATh METOX YIABOEHUS
MEJMaHbl TPEYTOJIbHUKA.
Hcnonb3oBath 1UQPOBHIC
pecypehl ISl MCCIIEIOBAHHUS
CBOMCTB M3y4aeMbIX (puryp.
3HAKOMUTBCS C UCTOPUEH

pa3BUTHUA IT'COMCTPHUH.
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2.

Teopema
®darneca

1 Teopema o
po-
MOPIMOHATBH
BIX
OTpE3Kax,
MOJOOHBIE
TPEyroJib
HUKHA

(15 9)

Teopema daneca u
TEOpeMa o
IPONOPLUHUOHAIBHBIX
OTpe3Kax.

Cpennsia TuHUSA
TPEYroJIbHUKA
Tpanenws, e€ cpenHss
JIUHUS.
[IponopunonabHbIE
OTPE3KH, MOCTPOCHUE
YETBEPTOrO
MPOMOPIIMOHAIEHOTO
OTpE3Ka .

CBoicTBa LEHTpa
Macc B TPEYIOJBbHUKE
[Tono6ubIe
TPEYTOJBHUKU. TpHu
IIpU3HAKa IMO00Ms
TPEYroJIbHUKOB.
[IpakTueckoe

IIPUMEHEHHE

IIpoBoaUTE TOCTPOEHUSA C
MIOMOUIBI0 LHUPKYJS U
JIMHEWKU C UCIIOJIb30BaHUE
TeopeMbl Daneca u TEOPEMBI
0 MPONOPLIMOHAIBHBIX
OTpe3KaX, CTPOUTh
4ETBEPTHIN
MIPONIOPLUOHAIIBHBINA OTPE30K
[IpoBoanuTh HOKA3aTENBCTBO
TOr0, YTO MEIHaHBI
TPEYTOJbHUKA NIEPECEKAIOTCS
B OJTHOM TOYKE, U HAXOJIUTh
CBSI3b C LIGHTPOM Macc,
HaxOJUTh OTHOIIICHUE, B
KOTOPOM MEJUaHbI AEJSTCS
TOYKOM UX NIEPECECUECHUS.
Haxoauts mogoOHbIE
TPEYTOJbHUKNA Ha TOTOBBIX
yepTexkax ¢ yKazaHueM
COOTBETCTBYIOIIHNX
MIPU3HAKOB IMOI0O0MSI.

Pemiats 3a1aun Ha OA0OHbBIE
TPEYTOJIBHUKHU C TOMOUIBIO
CaMOCTOSITEIIBHOTO
IIOCTPOCHUS YEPTEKEU

Y HAXOXKJICHUS TTOI00HBIX
TPEYTOJbHUKOB

IIpoBoauTh HOKa3aTEIbCTBA
C HCIOJIb30BAHUEM
MIPU3HAKOB MMOI00USI.

JloxaspIBaTh TpU NpU3HAKA
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no100Us TPEyroJbHUKOB.
[IpuMeHsTh MOJTyYEHHBIE
3HAaHUS TPU PELICHUU
r€OMETPUUYECKUX U
IPAKTUYECKUX 3ajau.
3HaKOMUTBCA C UCTOPUEH

pa3sBUTHUA TCOMCTPHU.

3. [lomans.
Haxoxnenue
IUIOIAACH
TPEYTroJIbHUK
OB U MHOTO
YTOJIbHBIX
dburyp..
[Inomann
OJ00HBIX

¢buryp
(14 u)

[Houstue 00 oOuIEH
TEOPUU TIIOIIATH .
DopMyJibl IS
TIJIOIIA TN
TPEYTOJIbHHKA,
napasuiesiorpaMmma
OTHoleHue miomaaeu
TPEYTOJIbHUKOB C
00IIMM OCHOBaHHUEM
WJIM OOIIell BBICOTOIA.
Breruucnenue
ILUIOIIAACH CJI0KHBIX
¢buryp uepes
pa3OrieHue Ha YacTu U
JTOCTPOCHUE
[Mnomanu duryp Ha
KJIeT4yaToil Oymare.
[Imomaan moxo00HBIX
¢uryp Beruucnenue
IUTONIaier. 3agaud C
PaKTUYIECKUM
CoJIep)KaHUEM
Pemenne 3amau c

ImoMompbrO METOAAa

OBnazeBaTh NEPBUYHBIMU
Mpe/ICTaBICHUSIMH 00
oO0111ei TeOpUH IO
(mepsl), popMyIUpPOBATH
CBOMCTBA ILIOIIAJIH,
BBUSICHATDh WX HATJISAHBINA
CMBICIT.

BeiBoguTh hopMyIibl
IUIOIIAN MapajuiesiorpaMma,
TPEYTOJIbHUKA, Tpamnerud M3
bopMyIBl TIIOMIATN

MPSIMOYTOJIbHUKA (KBaJIpaTa)

BriBoguTh hopmysibi
TUTONIA/IN BBIMYKIIOTO
YeThIPEX-

yroJIbHUKA Yepe3 IharoHaiu
¥ YTOJl MEXKy HUMU
Haxonute mnomaau ¢uryp,
M300paKEHHBIX HA
KJIeTyaTon Oymare,
UCIIOJIb30BaTh pa30WEeHUE Ha
YaCcTH U JTOCTPOCHHE

Pa3Oupats mpumepsl
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BCIIOMOTATEILHOU

ILTIOIIAIH.

HCIIOJIb30BaHMUsI BCIIOMOTa-
TEJIbHOM TUIOMIAAN JJIsS
PEILLICHUSI TEOMETPUUECKHUX
3ajJ1ad4.

HaxoauTe niomiaamn
noTI00HBIX (UTyYp .
BreraucnaTe miiomanu
Pa3IMYHBIX MHOTOYTOJIbHBIX
uryp .

Pemate 3agaum Ha 1JI0IIA]b
C NPaKTUYECKUM

COZICpKAHUEM.

4. Teopema
[Tudaropa
U Hayajia
TPUTOHO

METPHUU

(10 u)

Teopema Iudaropa, eé
JI0KA3aTelIbCTBO U
IpUMEHEHUE
Oo6parHas Teopema
[Mudaropa
Onpenenenue
TPUTOHOMETPHUUYECKHIX
GbyHKIIUNA OCTpOTO yria,
TPUTOHOMETPHUCCKHE
COOTHOIIICHHS B
PSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUECKOE
TOKJIECTBO.
CooTHOIIEHUS MEXIY
CTOpOHAMHU B

MIPSIMOYTOJIBHBIX

Jloka3pIBaTh TEeopeMy
[Tudaropa, ucnonb3zoBaTh
€€ B MPAKTUYECKUX
BBIYUCIICHUSIX.
DopMynUpPOBATH
ONpENEIICHUS
TPUTOHOMETPUYECKUX
GbyHKIMIA OCTpOro yria,
MPOBEPSATh UX KOPPEKTHOCTH
BriBoguTh
TPUTOHOMETPHUUECKHUE
COOTHOIIICHHSI B
MPSIMOYTOJIBHOM
TPEYTOJIbHUKE
Hccaenosath COOTHOIIECHUS
MEXK]ly CTOPOHAMH B
MPSMOYTOJIbHBIX

TPEYrOJIbHUKAX C YTJIAMU B
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TPEYTrOJIbHUKAX C
yriamu B 450 u 4501,
3001 m 600

45°n

45°; 30° u 60°
Hcnonb3oBaTh GopMyIibl
MIPUBEICHHS U OCHOBHOE
TPUTOHOMETPUYECKOE
TOKIECTBO JJIs1 HAX0KICHU
COOTHOUIIEHUMN MEXKY
TPUTOHOMETPUYECKUMHU
GYHKIHMSIMU pa3THIHbIX
OCTPBIX YIJIOB .
[IpumeHITh TTOTy4YEHHBIE
3HAHHUS U YMEHHS TIpU
PELIEHUH TTPAKTUYECKUX
3aj1a4

3HaKOMUTBCA C UCTOPUEH

pa3BUTHUA TCOMCTPHUH.

5. VYrisl B
OKPY>KHOCTH.
Bnucannbie
U OIIMCAHHBIC
YETBIPEX
YTOJIbHUKH.
Kacarenn
HBIE K
OKPYXHOCTH.
Kacanue
OKPYKHOCTEMN

(13 4)

Brniucanueie u
LECHTPAJIbHBIE YTJIbI,
YTOJI MEXIY
KacaTeNbHOM U XOPAOU
Yrael Mexay XopaaMu
U CEKYyIIUMHU
Briucanuslie u
OIMCAHHBIE YETBIPEX-
YTOJIbHUKHU, WX
MPU3HAKU U CBOMCTBA
[Ipumenenue 3Tux
CBOMCTB

IIpU PELICHUU
FeOMETPUUECKUX 3aaad

Bzaumuoe

DopMyIMpPOBATH OCHOBHBIC
OIPENEIICHHUs], CBA3aHHbBIE C
yriaMu B Kpyre (BIHCAHHBIN
yIoJ, UEHTPaIbHBIA yTrom)
HaxoauTe BMCaHHBIE YTIIbI,
ONMpArOIIKECs HA OJTHY AYTY,
BBIYUCIIATH YIJIBI C IOMOLIBIO
TEOPEMBI O BIMCAHHBIX
yIijlax, TEOPEMBI O
BIIMCAaHHOM
YEeTBHIPEXYTOJIbHUKE, TEOPEMBI
O LICHTPAJIIBHOM YTJIE
HccnenoBaTh, B TOM YHCIE C
MOMOILBIO ITU(GPOBBIX

pPECYpCOB, BIIMCAHHBIE U
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pacmoIOKEHUE JBYX
OKPYKHOCTEUN

Kacanue okpyxxHocrei

OIMCAHHBIC YETBHIPEX-
YTOJIbHUKH, BBIBOJUTH UX
CBOMCTBA U IIPU3HAKU
Hcnonp30BaTh 3TH CBOKCTBA
U IPU3HAKUA IIPpU DPEIICHUU

3aaad

6.
[ToBTOpEHME,
00o01IeHne

3HAHUU

(4 1)

IloBTOpEHHE
OCHOBHBIX IIOHATHH U
METOJI0B KypcoB 7 # 8
KJIACCOB,

0000111eHE 3HAHUI

Pemars 3amauu Ha
MIOBTOPEHUE,
WJUTIOCTPUPYIOIIHE CBA3U

MCKIY pa3JIUIHBIMHU YaCTAMU

KypcC

9 kiaacc (68uacos)

Ha3Banue OcHoBHOe conepxanne | OCHOBHBIE BHJIbI OcCHOBHBIE

pasnena JeATEIbHOCTH 00YYaIOIIMXCSl | HAallpaBJieH

(Temsl) Kypca (Ha ypOBHE YHUBEpPCAJIbHBIX | Us

(uncno y4eOHBIX JIEHCTBUIA) BOCIIUTATE

4acoB) bHOM
TEeSATENBHOC
TH

1. Tpurono Onpenenenue DopMyIUPOBATH

METpHSL. TPUTOHOMETPUUYECKUX | ONPEIAECICHUS

Teopemsl (GyHKUMNA YTIOB OT TPUTOHOMETPUYECKUX

KOCUHYCOB U
CHUHYCOB.
Pemenne
TPEYrOJIbHUK

OB

(16 9)

0[] nmo 18007
Kocunyc u cunyc
IPsIMOTO U TYIIOTO
VYrna. Teopema
KocuHycoB (006006-

néHHas ) TeopemMa

GyHKUMIA TYTBIX U TPSIMBIX
YIJIOB.

BriBoguts TEOpEMY
KOCHHYCOB M TEOPEMY
CHUHYCOB

(c paguycoM onMcaHHOM
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CUHYCOB (C paau-
YCOM OTNIMCAaHHOM
oKkpyxHOCcTH). Ha-
XO0XKIEHUE JUIMH
CTOPOH W BEJINYUH
YTJIOB TPEYTOJIBHUKOB.
®opMmyna 1Ionaau
TPEYTOJbHUKA

yepe3 JBE CTOPOHBI U
YIOJI MEXIY

Humu . Popmyna
IUIOIIAA YEThI-
PEXYroJabHUKA Yepes
€ro InaroHaau

U yTOJ MEXIY HUMU.
[IpakTrueckoe
MIPUMEHEHHE

JOKa3aHHBIX TCOPEM.

OKPYKHOCTH).

Pemarb TpeyroabHUKN
Pemartp npaktuueckue
3a/1ayu, CBOJSIIMECS K Ha-
XO0XICHUIO Pa3INYHbIX

AJIEMEHTOB TPEYTOJIbHUKA.

2.
[TpeobpazoBa
HUE TI0100Us1.
Mertpuueckue
COOTHOILICHHUS
B

OKPYHOCTH

(10 u)

Ilonstue o
npeoOpa3oBaHUU
10JTO0OHS.
COOTBETCTBEHHEIC
3JIEMEHTHI TTOJ0OHBIX
duryp.

Teopema o
IIPOM3BEICHUH
OTPE3KOB XOPI,
TeopemMa o
IIPOM3BEICHUH
OTPE3KOB CEKYIIHX,

TeOpEMa O KBaJApParTe

OcBauBaTh IIOHSTHE

npeoOpa3zoBaHusl MOJ00US

Hccaenosatbk OTHOIIIEHHE

JIMHEUHBIX DIIEMEHTOB

buryp npu mpeoOpa3zoBaHUU

nonobust Haxoauts
MpUMEpHI MOJI00UsT B
OKpYyXarouen
JIEMCTBUTEIbHOCTH

BBIBOIII/ITB MCTPHUUCCKHUC

COOTHOIICHUA MCXKIAY OT-

pe3KaMu XOpH, CEKYIIHNX U

KaCaTCJIbHbIX C
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KacaTeJIbHOM .
[IpumeneHnue B

PCHICHUU

IrCOMCTPHUUICCKUX 3aJiavd

MCIIOJb30BaHUEM BIMCAHHBIX
YIJIOB U MOJOOHBIX
TPEYTOJIbHHUKOB.

Pemars reomerprueckue
3aa4d U 3aJa4d U3
pEAIbHOM KU3HU C
HCITOJIh30BAaHUEM TTO00HBIX

TPEYTOJIbHUKOB.

3. BexTopsr

(12 9)

Onpenenenue

BCKTOPOB, CJIOKCHHUC

U pa3HOCTb BCKTOPOB,

YMHOKEHHUE
BEKTOpA HA YHCIIO
Ou3nYeCKul U
r€OMETPUYECKUI
CMBICJI BEKTOPOB
Paznoxxenue BekTOpa
o JIByM
HEKOJIJIMHEAPHBIM
BEKTOpaAM
Koopnannatel BexkTopa
CxansipHoe
IIPOU3BEICHUE
BEKTOPOB, €T0
MPUMEHEHUE JJIS
HAXO0XJICHUS JJIUH U
YTJIOB

Pemenune 3amau c

IMIOMOIIIBIO BCKTOPOB

[IpumeHeHue BEKTOpPOB

AJ1 pCHICHUA 3aaad

Hcnonp30BaTh BEKTOPHI Kak
HaIlpaBJICHHBIE OTPE3KHU,
UCCJIEN0BATh
r€OMETPUYECKHUI
(mepemerieHue)

1 pu3nyeckuii (Cuiia) CMbICIBI
BEKTOPOB

3HaTh ONPEACICHUSI CyMMBI U
Pa3HOCTH BEKTOPOB,
YMHOXEHHUSI BEKTOpa Ha
YHUCIJIO, MCCIIEN0BATh T'€O0-
METPUYECKUH U PU3NUECKUI
CMBICJIBI ATUX OIEepaIdi
Pemate reomeTpuyeckue
3a/1a4¥ C UCIOJIb30BaHUEM
BEKTOPOB

PacknanpiBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM

Hcnonp30BaTh CKalIsIpHOE
IIPOU3BEJECHUE BEKTOPOB,
BBIBOJAUTH €r0 OCHOBHBIE

CBOMCTBa

24




KMHEMAaTUKN H

MCXaHHKU.

Breranciars cymmy, pasHOCTh
U CKAIIPHOE IPOU3BE/ICHHE
BEKTOPOB B KOOPJIMHATAX
[IpuMeHATH CKansipHOE
IIPOU3BEICHUE IS

HaXO0XXACHUA NJIMH U YTJIOB

4. JlekapTOBbI
KOOPANHATBI
Ha

IUIOCKOCTH

(9 4)

JlekapToBbI

KOOpAWHATBI TOYCK Ha

TTOCKOCTH
YpaBHeHUE TPAMOU
Yraosou

KO3 (ppuiueHT,
TaHT'€HC yTJia
HAKJIOHA,
MapaJuIeIIbHbIE U
IIEPIICHAUKYJIIPHBIE
psiMbIe
YpaBHeHHe
OKPYHOCTH
Haxoxnenue
KOOpPJAMHAT TOYEK

TepeceueHuUst

OKPY>KHOCTH U TIPSIMOU

Meton koopauHAT

IpU PEIICHUN

ICOMCTPHUYICCKHUX 3ada4

Ncnons3oBaHue
METO/Ia KOOPJAUHAT
B MIPAKTUYECKUX

3aadax

OcBauBath NOHSITUE
MPSIMOYTOJIBHOW CHCTEMBI
KOOPJMHAT, I1EKAPTOBBIX
KOOpJHUHAT TOYKH

BriBoguTh ypaBHEHUE
IPSIMOU U OKPYKHOCTH
BriaenaTe nmosiHbi KBaapaT
JUTS HAXOKJICHUS LIEHTpa

Y pagnyca OKpYKHOCTH I10 €€
YPaBHEHHUIO

Pemate 3agaum Ha
HAXO0XJICHUE TOYEK
[IEpEeCEYEHUs] NPSAMBIX U
OKPYKHOCTEM C IOMOIIBIO
METO/J1a KOOPAUHAT
Hcnonbs3oBaTh CBOMCTBA
yTI0BOTO KO3 duUleHTa
MPSAMON TIPU PELICHUU
3a7a4, JJISl ONpeAesICHUs
PAacCMoJIOKEHUS IPSIMOU
ITpumeHsSI T, KOOPAUHATHI IPU
PEILICHUU TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1ad, IJis
MOCTPOCHUS

MaTEMAaTUUYECKUX MOJEIIEH
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peanbHbIX 3a7a4 («MEeTOJ
KOOPAUHAT)

[Tonb3oBaThes IS
MIOCTPOCHHSI U UCCIIETOBAHUN
U(POBBIMU pecypcamu
3HaAKOMUTBCS C UCTOPUEN

pa3BUTHUA TCOMCTPHUU

5.
IIpaBuibHBIE
MHOTOYTOJIbH
HKH.

JlnHa
OKPYKHOCTH
U TJIOIIAb
Kpyra.
Brruucnenue
IJIOIIAIeH

(8 1)

[IpaBunbHBIE
MHOTOYTOJIbHUKH,
BBIYUCIIEHUE UX
31eMeHTOB Yucmno

P 1 IJIMHA OKPYKHOCTH
Jnina nyru
OKPYXHOCTH.
Pagnannas mepa yria
[Inmomaar kpyra u ero
3JIEMEHTOB

(cexTopa U cerMeHTa)
Brruucnenue
wiomaaen ¢uryp,
BKJIFOYAIOIIHNX

AJIEMEHTBI Kpyra

DopMyJIMPOBATH
ONPEAECICHUE NPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOJIUTh
HUX BJIEMEHTBI

ITonp30BaThCsl MOHSITHEM
JUTMHBI OKPY>KHOCTH,
BBECICHHBIM C IIOMOILBIO
MPaBUJIbHBIX
MHOT'OYTOJIbHUKOB,
ONPEAEATHh YUCIIO P, JITUHY
JIyTU ¥ paJliaHHyI0 MEpY yria
[IpoBoguths mEepexom OT
paguaHHOM MeEphl yria K
rpaayCcHOM U HA0OOPOT
OnpenensTe mIomaas Kpyra
BeiBomutes ¢Gopmynsl (B
rpagyCHOM W pPaguaHHON
Mepe) sl IJIUH JyT,
IUIOIIAJAEH CEKTOPOB U
CETMEHTOB

Breruucnars miomanu duryp,
BKJIIOUAIOIIUX DJICMEHTBI
OKPYXHOCTH (Kpyra)

Haxomuts rioniaam B

26




3a7]a4ax peaabHOU KU3HU

6. JIBrmkeHus

IloHATHE O NBMKESHUH

Pa30uparts npumepsi,

IJIOCKOCTH IIJIOCKOCTH WJUTKOCTPUPYIOLIUE TOHATHS
(6 4) [TapannensHbIi JIBUKEHHS, IEHTPOB U OCEN
NIEPEHOC, TOBOPOT U CUMMETPUH
cummMmerpusi Ocu u dopMyIHpOBaTh
LEHTPbl CUMMETPUU ONPEEIICHNS TapaJIEIIbHOTO
[Ipocrerimme TepEHOCca, MOBOPOTA U OCEBOM
MIPUMEHEHUS B cUMMeTpuu BriBonnTh
pelIeHUH 3a1a4 UX CBOMCTBA, HAXOAUTH
HEIO/IBMKHBIE TOUYKHU
HaxoauTe neHTphI ¥ OcH
CUMMETPUN MPOCTENIINX
Quryp
[IpuMeHATh TapasuiesIbHBIN
IIEPEHOC U CUMMETPHUIO IIPH
PELIEHUH TeOMETPUUYECKHUX
3amay (pa3douparb IPUMEPHI)
Hcnons3oBath 1IA
MOCTPOEHHS U UCCIIEIOBAHUM
1M (pOBBIE pecypChl
7. IToBTOpEHHE OnepupoBaTh MOHATUSAMH:
[loBTOpEHME, | OCHOBHBIX MOHATHA W | puUrypa, TOUKa, MHpsiMas,
o0oO0mIeHne, | METoAoB KypcoB 7—9 | yroj, MHOTOYTOJIbHUK,
CUCTEMaTH3a | KJIaccoB, 0000IIEeHNE U | paBHOOEPEHHBIH U
s cUucTEMaTU3aIus PaBHOCTOPOHHUI
3HaHUU 3HaHUU TPEYrOJIbHUKHU,
(7 9) [Ipocreiimne MPSAMOYTOJIbHBIN
r€OMETPUYECKUE TPEYTOJIbHUK, MEIHAHA,

burypsl U ux

cBorcTBa . M3mepenue

OucceKkTpuca M BBICOTA

TPEYTOJIbHUKA,
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FEOMETPUYECKUX
BEJINYVH
TpeyroabHuKM
[TapamnensHbie n
NEPIECHIUKYJIAPHbIC
MpsIMbIE

OKpy>XHOCTb U KpYT .
I'eomeTpuueckue
MOCTPOCHUS. YTJIbl B
OKPY>KHOCTH.
Brniucanueie un
OTIMCaHHbIC
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB
[Ipsimast u OKpPYKHOCTH
YeThIpEXYTOIBHUKHY.
Brniucanueie u
OTMCaHHbIE
YETHIPEXYTOJbHUKHU.
Teopema Iludaropa u
Hayasia
TPUTOHOMETPHUH .
Pemenne oOmux
TPEYTOJIbHUKOB.
[IpaBusnbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
MJIOCKOCTH .
JIBmwxkenus. IlongoOwue.
Cummertpus. [Lnomanb

Breruncienue

napajuiesiorpaMmm, pomo,
NPSIMOYTOJIbHUK, KBaJIpar,
Tpaneuus; OKpy>KHOCTb,
KacaTelbHast, PaBEHCTBO W
nogobue Quryp,
TPEYrOJbHUKOB,;
napajuienbHOCTh U
NEePHEHANKYISIPHOCTh
MPSMBIX, YTOJ MEXKIY
MPSIMBIMH, CUMMETPUS
OTHOCHUTEIHHO TOYKH U
MPSAMOM; JIJIMHA, PACCTOSTHUE,
BEJIMYMHA YTJIa, IJI0IA/Ib,
IEPUMETD.

Hcnonb3oBath (HOpMYIIbI:
nepuMeTpa M TUIONIAH
MHOTOYTOJIBHUKOB, JJIMHBI
OKPYKHOCTH W TIJIOIIAU
Kpyra, 00béMa
IPSIMOYTOJIBHOTO

mapaJuiCJICIuIIcaa.

nena

OnepupoBaTh MOHITUSIMU:
MPAMOYTOJIbHAs! CUCTE-

Ma KOOpPAHWHAT, BEKTOP;
KCMOJIb30BaTh ATU TMOHS-
TUSL 11 TIPEICTABIICHUS
JAHHBIX W PEILICHHS 3a-
Jlad, B TOM YHCJIE U3 APYTUX

y4eOHBIX MMPEIMETOB
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TUTOIIAJICH.
[Tnomanu nogoO6HBIX
duryp.

JlekapToBbI
KOOpAUHATHI Ha
IJIOCKOCTH.

BekTope! Ha TIIOCKOCTH

OnepupoBatTh MOHITUSIMU:
NPsIMOYTOJIbHAS CCTEMa
KOOpJIMHAT, BEKTOD;
UCIIOJIB30BaTh 3TH MOHATHUSA
JUISl TIPEJICTABIICHUSL JTaHHBIX
U pelIeHus 3a/ay, B TOM
YUCIIE U3 IPYTUX YUYEOHBIX
MPEIMETOB

Pemate 3agaum Ha
IIOBTOPEHNE OCHOBHBIX
MOHSITUN, WLTIOCTPALIUIO
CBSA3EU MEKIY pPa3IUYHBIMU
qyacTsMU Kypca. Brioupatb
METOA JUIsl pEelIeHUs
3a/1a4H.

Pemate 3a1aum u3

MMOBCEIHEBHOM KU3HU.

CormacoBano
[Iporokou 3acenanus
METOINYECKOT0 OOBEIUHEHNS
YUUTEIIEH €CTECTBEHHO —
HayuHoro nukia MbOY OOII
Nel0O um. Atamana ['omoBaToro
ot 27 aBrycta 2021 roga Nel
ITerpocsn T. N.

BoasaHoBa
TaTbAHa
Brnagnmunpo
BHa

CormacoBaHo

3amecTuTenb TupeKkTopa rno YP
Estamumuan E.C..

27 amrycra 2021 roga

[MognncaHo
LndpoBON NOANUCHIO:
BogaHoBa TaTbAHa
BnagnmmnposHa

HaTa: 2021.11.20
16:48:21 +03'00'
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