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IlosicHuTEIbHAS 3AIUCKA

OcHoBaHMe cocTaBJIeHUS IPOrPaAMMBbI

Paboyas mporpaMma 1o mMaTeMaTHKe 3a Kypc OCHOBHOTO 00IIero o0pa3oBaHMs COCTaBIeHAa Ha OCHOBeE
@enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIBHOIO CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHMs BTOPOTO
nokoJjenus, [IpumepHoii nmporpammsbl o mMaremaruke; OOpa30BaTeNbHON MPOTPAMMBI IIKOJIBI, TPOTPAMMBI
Matemaruka: 5 — 11 xmaccet / A.I'. Mep3msik, B.b. TTononckuii, M.C. Sxup, E.B.byniko — M.: Benrtana-rpad,
2017.

O0mas xapakrepucTuka yue0HOro npeamera

VY4eOHbIi Kypc OCTpoeH Ha 0cHOBE DeepaibHOro rocyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa C
yueroM KoHuennum maTemMaTHueckoro oOpa3oBaHUS U OPHEHTHPOBAH Ha TpeOOBaHMSI K pe3ysbTaTam
oOpa3oBaHus, conepxammumMcs B [IpuMepHOl OCHOBHOW 00pa3oBaTEIBHON IpOrpaMMe OCHOBHOTO OOIIETo
oOpa3oBaHus. B HEM Taxke y4HTBHIBAIOTCS JOMMHMPYIOIIME WUJIEH W IOJIOKEHHUS MpOrpamMMbl pa3BUTHUS U
(dhopMUPOBaHUS YHUBEPCAIBHBIX YUE€OHBIX JCUCTBUU JJII OCHOBHOTO OOIIero oOpa3oBaHUs, KOTOPHIE
obecrieunBaroT (HOpMUPOBAHHE POCCUUCKOM TPAKTAHCKON HWICHTUYHOCTH, KOMMYHUKATHBHBIX KadeCTB
JUYHOCTH U CIIOCOOCTBYIOT (DOPMHUPOBAHUIO KIHOUEBOM KOMIIETEHIIMM — YMEHUS YUUTHCS.

[IpakTnyeckass 3HAYMMOCTh ILIKOJBHOTO Kypca TeoMeTpuun 7—9 KIaccoB COCTOUT B TOM, 4TO
MIPEIMETOM €ro M3Y4EHHUs! SIBJISIFOTCSI IPOCTPAHCTBEHHBIE ()OPMBI U KOJIMUYECTBEHHbIE OTHOIIEHMS PEAIbHOTO
Mupa. B coBpemenHOoM oOmiecTBe MaTemMaTHuecKas MOJArOTOBKA HEOOXOIuMa KaKJIOMY 4YEJIOBEKYy, TaK Kak
MaTeMaTHKa MPUCYTCTBYET BO BCEX cepax YelOBEUECKOU NesTeNbHOCTH. ['eomeTpust sBISE€TCS OJHUM U3
OTIOPHBIX IIKOJIBHBIX MpeaMeToB. ['eoMeTpuueckue 3HAHUS U YMEHUS HEOOXOIUMBI Ui U3Yy4eHUs IPYrux
IIKOJIBHBIX AUCUMIUINH ((usmka, reorpadus, xumus, nHpopmatuka u Ap.). OIHOM K3 OCHOBHBIX Iiesiei
U3Y4YEeHHUS TEOMETpUHM SBJSIETCS pa3BUTHE MBILUICHUS, TpEeKIe Bcero (opMHUpoBaHHE aOCTPAKTHOTO
MbllIeHus. B npouecce n3ydyeHus reomeTpun GopMHUPYIOTCS JIOTHUECKOE U aITOPUTMUYECKOE MBIIILJIEHUE, a
TaK)Ke TaKhe KauecTBa MBIIUICHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTb U KPUTHYHOCTB. /{711 ananTanuu
B COBPEMEHHOM HWH(MOPMAIMOHHOM OOIIeCTBE BaXHBIM  (HaKTOpoM  sBisieTcss  (hOpMHUPOBAHUE
MaTeMaTHYeCKOr0 CTHUJIS MBIIUICHUS, BKJIIOYAIOIET0 B ce0s HMHAYKIUIO M AeAyKUUio, 000OIIeHHe u
KOHKpETH3allMI0, aHaJu3 M CUHTE3, KJIacCU(PUKALMI0O M CHCTeMaTH3allrio, a0CTparupoBaHUE U AHAJOTHUIO.
OOyueHue reoMeTpuu JaET BO3MOXKHOCTb IIKOJIbHHUKAM HAay4UThCS IJIAHUPOBATh CBOIO JESTENBHOCTD,
KPUTHYECKH OLIEHUBATh €€, MPUHUMATh CAMOCTOSTEIbHbIE PEILIEHUS, OTCTAaUBaTh CBOU B3TJISIbI U yOEKICHUS.
B mponecce u3yueHuss reoMeTpuM IIKOJBHUKH y4yaTcsl M3JlaraTb CBOM MBICIHM SICHO M HCYEPIBIBAIOIIE,
MPUOOPETAIOT HAaBBIKM YETKOTO BBIMOJHEHUS MaTeMaTHYeCKHX 3aluceil, MHpu H3TOM HUCHOJIb30BaHUE
MaTeMaTHUYeCKOIro s3blKa MO3BOJIIET Pa3BUBATh y YyYaIIMXCS TPAMOTHYIO YCTHYIO U IMHUCBMEHHYIO DPEYb.
3HAaKOMCTBO C HCTOpPHEW pa3BUTHUA T€OMETPUM KaK HayKu (OpMHUPYET y ydalluxcs MHpelCTaBICHHUS O
FeOMETPUM KaK 4YacTH OOIIEeYeIOBEYECKOW KYNbTYpbl. 3HAUUTENIbHOE BHUMAHUE B  U3JIOKEHUU
TEOPETUYECKOT0 MaTepuaia Kypca YAeNseTcsl ero MOTHBAIUH, PACKPBITUIO CYTH OCHOBHBIX MOHSATUH, UACH,
MeTo10B. O0yueHHe MOCTPOeHO Ha 06a3e TEOPUH Pa3BUBAIOILIETO 00YUEHUs, YTO IOCTUTAeTCs OCOOCHHOCTSIMU
M3II0KEHUS TEOPETHUECKOT0 MaTepualia W YIPaKHEHUSMU Ha CpaBHEHHUE, aHAIW3, BbIJCNEHUE TJIaBHOTO,
yCTaHOBJICHHE CBs3eH, Kiaccuukammio, JI0Ka3aTelbCcTBO, 0000meHue u cucrematusanuio. Ocobo
aKIEHTUPYIOTCS  COJEpXKATEIIbHOE PACKPBITUE MAaTeMaTHYEeCKHX TOHATUH, TOJIKOBAHHE CYIIIHOCTH
MaTeMaTHYeCKUX METOJOB M OOJacTH WX MPUMEHEHHS, JEMOHCTpalis BO3MOXHOCTEH MPUMEHEHUs
TEOPETUYECKUX 3HAHHI IS pelIeHus pa3HOOOpa3HBIX 3ajau MPUKIAAHOTO xapakrepa. Oco3HaHue o01ero,
CYIIECTBEHHOI'O SIBJIAETCS OCHOBHOW 0a30il Ui pemieHust ynpakHeHWd. BakHO NpPUBOAWUTE JeTajbHbIE
MOSICHEHUS K PEUICHUIO THUIIOBBIX YINPAXHEHUN. DTUM PACKPBIBAETCS CYyTh METOJA, MPEIaraeTcsa aJropuTM
WJIM 3BPUCTHYECKAS CXEMA PEIICHUS YIIPAKHEHUH ONIPEIEIEHHOTO THIIA.

MecTo yueOHOro npeamMera B y4e0OHOM IIaHe
basucHblil yueOHbIN (0Opa3oBaTesbHbIN) IUIaH Ha U3ydeHHE TeoMeTpuM B 8 Kiacce 2 yaca B HEEIIO,
Bcero 68 yacoB. B cBs3u ¢ Tem, uto B 7 kinacce B 2019-2020 roxy KoauM4ecTBO HeJenb yueOHOTO roa OblIo
COKpAILIEHO, TO TeMbI «IIpSMOYTOJIbHBINA TPEYrOJbHUK U €ro CBOMCTBa», «OKPYXHOCThY MEPEHECEHBI B KypC 8
KJacca.

JIMHHOCTHBIE, METAITPEJJMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA



YUYEBHOI'O IIPEJMETA «'EOMETPUS»

W3yueHne reoMeTpuu 1o JaHHOH MporpamMMe criocoOCTBYET (POPMHUPOBAHUIO Y YHAITU XCS TUYHOCTHBIX ,
MeTarnpeIMETHBIX U MPEAMETHBIX PEe3YJIbTaTOB 00yUeHHs, COOTBETCTBYIOUINX TPeOOBaHUAM (perepanibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBbHOTO CTaHAaPTa OCHOBHOTO 00IIEro 00pa3oBaHus.

7-9 xJy1accul
JIMYHOCTHBIE Pe3yJIbTATHI:

1) BocmHMTaHHE POCCUIICKO IpakJAHCKOM UICHTUYHOCTH: MAaTPUOTU3MA, YBaKeHHs K OTEYeCTBY, OCO3HAHHUS
BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B PA3BUTUE MUPOBOW HAYKH;

2) OTBETCTBEHHOC OTHOULICHUE K YYCHHUIO, TOTOBHOCTh M CHOCOOHOCTh OOYYArONIIMXCS K CaMOPa3BUTHIO H
caMo00pa30BaHUIO HA OCHOBE MOTHBALIMHU K OOYUEHUIO U MO3HAHHIO;

3) 0cCo3HaHHBIA BBHIOOP M MOCTPOCHHE MalbHEHINEH WHAMBHIYAIbHON TpaeKTOpUH OOpa3oBaHHs Ha 0Oase
OPHUEHTHUPOBKH B MHpe mpodeccrii W TPo(HEeCCHOHANBHBIX NPEANOYTCHUH ¢ YYETOM YCTOWYUBBIX
MO3HABATEIbHBIX MHTEPECOB, a TAKK€ Ha OCHOBE (POPMHUPOBAHMS YBAKUTEIHHOIO OTHOILIEHUS K TPYAY,
pa3BUTHE OMBITA YYACTUS B COLUAIBHO 3HAYUMOM TPY/JIE;

4) yMeHHe KOHTPOJIMPOBATH MPOIIECC M PE3yJIbTaT YUeOHOH U MaTeMaTHYECKOM eI TeIbHOCTH;

5) KPUTHYHOCTH MBIIIJICHHUS, WHHIMATHBA, HAXOJIYMBOCTh, AKTHBHOCTh MPH DEIICHUH TEOMETPUUYECKUX
3a/1a4.

Cpeocmeom docmudicenus Smux pe3ynomamos A6usAencsl:
- cucTema 331aHui y4eOHUKOB;

- TIpeiacTaBieHHass B Yy4yeOHMKax B SBHOM BHJIE OpraHu3alusi Marepuajga I0 MPUHIMITY
MHHHMMAKCa;

= HCIIOJBb30BaHHC COBOKYITHOCTH TGXHOJ’IOFI/Iﬁ, OPHUCHTHPOBAHHBIX Ha Pa3sBUTHC
CaMOCTOATCIIBHOCTU W KPUTHYHOCTH MBIIUJIICHUA: TEXHOJIOTUA HpO6J'I€MHOFO Juaiiora,
TEXHOJIOTHA MIPOAYKTUBHOTO YTCHU A, TEXHOJIOTHUA OLICHUBAHM.

MeTtanpeaMeTHble pe3yJabTaThI:

1) yMeHHE caMOCTOSITEIBHO OMPEACIIATH N CBOCTO O0yUEHHUs, CTABUTh U (DOPMYIIHPOBATH ISt ceOst HOBBIE
3aaHus B yu€0e, pa3BUBAaTh MOTHUBBI U HHTEPECHI CBOEH MMO3HABATEIHLHOM NESTENbHOCTH;

2) yMEHHE COOTHOCHTh CBOM JICHCTBHSI C IJIAHUPYEMBIMHU PE3YJIbTaATAMH, OCYIIECTBIIATH KOHTPOJIb CBOCH
NEesITeIbHOCTH B MPOLIecCe JOCTIXKEHUS pe3yibTaTa, OIPeaesaTh CIocOoObl JEHCTBUI B paMKax
MIPeII0KEHHBIX YCIOBHUM U TpeOOBaHMIi, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUU C
HU3MEHSIOIICICS CUTyallueH;

3) yMmeHwHe OnpeessITh MOHITHS, CO3IaBaTh 000OIICHHUS, YCTAHABINBATh aHAJIOTHH, KIIAaCCU(HIIUPOBATS,
CaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS M KPUTEPUH [Tl KilacCU(UKALINM;

4) ycTaHaBIMBATh MPUYMHHO-CIICJACTBCHHBIC CBSI3H, IPOBOIUTH J0KA3aTEIbHOE PACCYKICHUE,
YMO3aK/IioueHre (MHAYKTUBHOE, TEAYKTUBHOE U [0 aHAJIOTUHU) JeNIaTh BBIBO/IBI,

5) yMeHHe WUTIOCTPHUPOBATH U3YUCHHBIC TIOHATHS M CBOMCTBA (DUIYp, OMPOBEPraTh HEBEPHBIC YTBEPIKICHHUS;

6) KOMIIETEHTHOCTHB 00JIACTH MCIOJIb30BaHKS HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT Ui,

7) TepBOHAYAIBHBIC MPEACTABICHUS 00 HIESX U O METOaX FTEOMETPHH KaK 00 YHUBEPCATHHOM SI3bIKE HAYKH
Y TEXHUKH, O CPEACTBAX MOJICIIUPOBAHUS SIBJICHUN U MPOLIECCOB;

8) yMmeHuMe BHICTh TEOMETPUYUCCKYIO 3a/1a4y B KOHTEKCTE MPOOIIEMHOM CUTYaIluK B APYTUX AUCIMIUIMHAX, B
OKpYKaroLlEeH )KU3HU;

9) yMeHHE HaXOAUTh B PA3TUUHBIX HCTOUHUKAX HHPOPMAIIMU, HEOOXOUMYIO ISl PEIICHHUS
MaTeMaTHYeCKUX MpoOsieM, U MPEACTaBIATh €€ B OHATHON (popMe, IPUHUMATD PELICHNE B YCIOBHIX
HEMOJHOM UM N30BITOYHON, TOUHOM MM BEPOSTHON MH(OpMAIH;

10) ymeHHe MOHUMATH U MCIIOJIB30BATh MATEMATHYECKHE CPECTBA HATIISAHOCTU (YEPTEIKH, TAOIHIIBI, CXEMBI
U Ap.) JUTsl WIUTFOCTPAIlMU, UHTEPIPUTAIINH, apTYMEHTALINH;

11) ymeHue BBIBUTaTh TUIIOTE3bI TIPU PEIICHUH 3aJ1a41 U IOHUMATh HEOOXO0JUMOCTh UX MTPOBEPKH;

12) noHnMaHue CyIHOCTH AJITOPUTMHYECKUX TIPEAMUCAHUI U YMEHUE ISHCTBOBATH B COOTBETCTBHH C
IIPEJI0KEHHBIM AJITOPUTMOM.

IIpenmeTHble pe3yabTaThl:
1) oco3HaHHe 3HAUYEHHS TEOMETPHH s TOBCEAHEBHOMN KU3HH YEIIOBEKa;



2) TpeACTaBICHUE O TEOMETPHH Kak chepe MaTeMaTHUECKOM esITebHOCTH, 00 JTanax e pa3BuTHs, O eé
3HAYUMOCTH JUIsl pa3BUTUS LUBUIIM3ALUY;

3) pa3BuTHE yMEHHU pabOTaTh C y4COHUKOM MAaTEMaTHYeCKUM TEKCTOM (aHAIM3UPOBATh, U3BICKATh
HE00X0AMMYI0 HH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPaXKaTh CBOM MBICIH C IPUMEHEHUEM
MaTeMaTH4YEeCKOH TEXHOJIOTUU U CUMBOJIMKH, IIPOBOIUTH KiIaCCU(UKAIIUH, JIOTHYECKAE 000CHOBAHNS;

4) BnaneHue 60a30BBIM NOHSTUHHBIM aNIapaToM 10 OCHOBHBIM pa3JiesiaM COJICPIKAHMS,

5) cucremarnueckue 3HaHUS O (PUTYpaxX U X CBOWCTBAX;

6) TnpaKkTHYECKU 3HAYUMbIC FEOMETPUUYCCKUE YMEHHS U HABBIKH, YMEHUE IPUMEHSTh HX K PELICHUIO
r€OMETPUUECKUX U HEFEOMETPUUECKUX 3aa4, a UMEHHO:

- m300paxars (GUTYpPHI Ha TIOCKOCTH;
- HCIOJb30BaTh NT€OMETPUUECKUM S3BIK JUISI ONMCAHUS MPEIMETOB OKPYKAIOIIEr0 MUPA;
- U3MEpSTh JUIMHBI OTPE3KOB, BEJIMUMHBI YIJIOB, BEIUMCIISTH ILIOWAAN (Uryp;
- pacmo3HaBaTh M U300pa)kaTh paBHbIE, CHMMETPUYHBIE U TIOJOOHBIE (PUTYPBI;
- BBINOJIHATH NOCTPOCHUS FTEOMETPUUECKUX (PUTYp C IOMOIIbIO [IUPKYJIA U JTMHEUKY;
- YUTaTh M UCIOJIB30BaTh HH(OPMALINIO, TPE/ICTABICHHYIO Ha YepTekKax, CXeMax;
- MPOBOJUTH NPAKTUUYECKUE PACUETHI.
IInanupyemMble pe3yJbTaThl 00y4eHHsI reOMeTpHH B 7-9 KJaccax

I'eomeTrpuueckue purypsni

BoeinyckHUK Hay4qUTCS:

* [10JIb30BATHCS SI3BIKOM I'€OMETPUH I OTIMCAHUSI TPEIMETOB OKPYKAIOLIEr0 MUPA U UX B3aUMHOTO

PacroJIOKEHUs;

* pacrno3HaBaTh M U300paXkaTh Ha YepTEeKaxX U PUCYHKAX reoMeTpuyeckue GUrypbl 1 UX KOHQUrypauu;

* Ki1accuuIUpPOBaTh reOMeTpUUecKre (QUTyphI;

* HaXOJUTh 3HAYCHUSI JUIMH JTMHEWHBIX JIEMEHTOB (PUIyp U UX OTHOIIEHHUS, TPayCHYI0 Mepy yrioB oT 0° 110

180°, mpuMeHss onpeeseHus, CBOMCTBA U IPU3HAKH (QUTYp U UX 3JIEMEHTOB, OTHOLIEHUS PUTYp (pPaBEHCTBO,

mojo0ue, CHMMETPHH, TIOBOPOT, MapajlieIbHbBIN TIEPEHOC);

* OIIEpUPOBATh C HAYAILHBIMU MOHATHSIMU TPUTOHOMETPHUH U BBINIOJIHATH 3JIEMEHTapHbIE ONEpalluK HaJl

(YHKIIUSMH YTIIOB;

* JOKa3bIBaTh TEOPEMBI;

* pemaTh 3a/1a4u Ha JJ0Ka3aTeabCTBO, ONMPAsICh HA U3yYE€HHbIE CBOMCTBA (DUI'Yp U OTHOLIEHUH MEXly HUMU U

IIPUMEHSS U3YyYEHHBIE METO/IbI I0Ka3aTENbCTB;

* pelaTh HECJI0XKHBIE 3a7]a4ll Ha IOCTPOCHUE, IPUMEHSS1 OCHOBHBIE aJITOPUTMbI IOCTPOEHUS C HOMOIIBIO

LUPKYJIS U JIMHEHKY;

* pemaTh NpoCcTeHIINe IUIAaHUMETPHUUECKUE 3a/1a4l B IIPOCTPAHCTBE.

BBINYCKHUK MOTYYUT BO3MOKHOCTD:

* OBJIAJICTh METOJAMHU PELICHNUS 33/1a4 Ha BBIYMCICHUS U I0Ka3aTeNbCTBA: METOIOM OT IIPOTUBHOT'O, METOJIOM

110100151, METOI0M Tlepedopa BapUaHTOB U METOJJOM IF'€OMETPUUECKUX MECT TOYEK;

* IPUOOPECTH OIBIT IPUMEHEHUS AITeOpPandeckoro 1 TPUrOHOMETPUUYECKOI O anmnapara U uaeu JBUKEHUs pU

peleHNH FeOMETPUYECKUX 3a/1ay;

* OBJIAJICTh TPAAULIMOHHOM CXeMOH peleHus 3a/1a4 Ha IOCTPOEHUE ¢ HOMOIIBIO LIUPKYJIS U IMHEHKU: aHAJIH3,

[IOCTPOEHHE, JOKA3aTEeILCTBO U UCCIIEJOBAHNUE;

* HAyYUThCS PelIaTh 3aJaud Ha HOCTPOCHHUE METOI0M IeOMETPUUYECKOI0 MecTa TOUEK U METOJIOM I10100us;

* IPUOOPECTH OIBIT UCCIIETOBAHHSI CBOMCTB IIAHUMETPUUECKUX (PUTYP C IIOMOIIBI0 KOMITBIOTEPHBIX

IIPOrpaMM;

* IPUOOPECTH OIBIT BHITIOJIHEHHS TPOEKTOB.

H3mepenne reoMeTpH4eCKHUX BeJTHYHH

BbInycKHUK Hay4YUTCS:

* HCIIOJIb30BaTh CBOMCTBA U3MEPEHHUS UIMH, TUIOINAJEH U YIJI0B MPU PELIECHUH 3a/1a4 Ha HaX0XICHHUE JJINHBI

OTpe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI Ty OKPY’KHOCTH, I'PAlyCHON MEpHI yIia;

* BBIYMCIIATH IUIONIAIU TPEYrOJIbHUKOB, IPSIMOYTOJIbHUKOB, IapaJuIeJIOrPaMMOB, Tpalreluil, KpyroB 1

CEKTOPOB;

* BBIYMCIIATD JJIMHY OKPYKHOCTH, AJIMHY AYTH OKPYKHOCTH;

* BBIYMCIIATD JJIMHBI IMHEHHBIX 3JIEMEHTOB (PUTYp U UX YIJIbI, UCHOJB3Ys (POPMYIIBI ATHHBI OKPYKHOCTH U

JUTUHBL AYTH OKPYXHOCTH, (popMyJIbl Tutomaaent puryp;



* pemaTh 3a/1a41 Ha JJOKa3aTeIbCTBO C MCIOIBb30BaHUEM (POPMYIT JUTMHBI OKPY>)KHOCTH U JUTMHBI TyT'H
OKpYXHOCTH, (popMyi miomaaeit puryp;

* pelaTh MpaKTUYECKHUE 3a/1a4M, CBSA3aHHbIE C HAX0XK/IEHUEM I€OMETPUUYECKUX BEIUUMH (UCIOIb3Yys IPU
HE00X0IMMOCTH CIIPAaBOYHHUKH U TEXHHUYECKHE CPEJICTBA).

BbInyCKHMK MOJyYUT BO3MOKHOCTb HayUUThCSI:

* BBIYMCIIATD IUIOIAAN (UTYP, COCTABICHHBIX U3 ABYX WM 00Jiee MPSAMOYTOJIbHUKOB, apajlieIorPaMMOB,
TPEYTrOJIbHUKOB, KPyra U CEKTOpa;

* BBIYMCIIATH IO MHOTOYTOJIbHUKOB, UCII0JIb3YSl OTHOIIEHHS PAaBHOBEJIMKOCTH U PAaBHOCOCTABJIEHHOCTH;
* IPUMEHSATH aJreOpandyecKkuil 1 TPUTOHOMETPUYECKHH anmapaT U UJeH JIBHKEHUS NPU PELICHUH 3a/1a4 Ha
BBIYMCIICHUE IJIOIAJIE MHOTOYIOJIbHUKOB.

Koopaunartsi

BbinyckHUK Hay4UTCS:

* BBIYMCIIATH JJIMHY OTPE3Ka 0 KOOPAMHATAM €ro KOHIOB; BHIYMCIISATH KOOPAUHATHI CEPEIMHBI OTPE3KA;

* HCII0JIb30BaTh KOOPAMHATHBIN METOJ ISl U3YUEHHSI CBOWCTB MPSIMBIX U OKPYKHOCTEH.

BbInyCKHHMK TOJTYYUT BO3MOKHOCTD:

* OBJI3IETh KOOPJMHATHBIM METOJOM PEILIEHUS 3a]a4 Ha BBIUMCIICHUS U JJOKAa3aTeIbCTBO

* IPUOOPECTHU OMBIT UCTIOIB30BAHUS KOMIIBIOTEPHBIX MPOTpaMM JJIsl aHAJIN3a YaCTHBIX CIIy4aeB B3aUMHOTO
PacCIIOJIOKEHUS OKPYKHOCTEN U MIPSIMBIX;

* IPUOOPECTH OTBIT BHINOJIHEHUS TPOEKTOB Ha TeMy «lIprMeHeHne KOOpAMHATHOTO METO/Ia P PELIEHUH
3a/1a4 Ha BBIYMCIIEHUS U JOKA3aTeIbCTBaY.

BekTopbl

BoeinyckHUK Hay4YUTCS:

* OIIEPUPOBATh C BEKTOPAMHU: HaXOIUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJJaHHBIX T€OMETPHUUECKH,
HaXOJHUTh BEKTOP, PaBHbII MPOU3BEACHUIO 33/IaHHOTO BEKTOPA Ha YUCJIO;

* HaXOJUTh 711 BEKTOPOB, 33JaHHBIX KOOPIMHATAMMU: JUTMHY BEKTOpPa, KOOPAMHATHI CYMMbI U Pa3HOCTH JIBYX
u 60J1ee BEKTOPOB, KOOPAMHATHI IPOU3BEICHHS BEKTOpa Ha YUCIIO, PUMEHSS TP HEOOX0JMMOCTH
COYeTaTEIbHbIN, TEPEMECTUTEIbHBINA U PACTIPEICTUTEIbHbBIN 3aKOHBI;

* BBIUHCISATH CKAIIPHOE MPOU3BEACHUE BEKTOPOB, HAXOAUTh YroJl MEK/ly BEKTOPAMH, YCTAaHABIUBATH
MEPIEHIUKYIISIPHOCTD MPSMBIX.

BBINTyCKHHUK OJIyYUT BO3MOKHOCTB:

* OBJIAJIETh BEKTOPHBIM METOJIOM JJIs1 PEUICHUS 33]1a4 HAa BBIYMCIICHUS U J0KA3aTEIbCTBA;

* IPUOOPECTHU OTIBIT BHIIIOJIHEHUS TPOEKTOB.

8 kiacc
HaszBanue Kon- | U3yuaemsbie ®opmbl | OCHOBHBIE BHJIBI YI4EOHOM JIEATETLHOCTH
paszena BO HOHSATUSA opraHusa
4acoB 107071
yueOHOM
JesITeNbH
OCTH
[IpssmoyronbHbIl | 2 [IpssmoyronbHelii | @poHTan | Pacnmo3HaBath U CTPOUTH NMPSAMOYTOIbHBIN
TPEYroJbHUK. TPEYroJbHUK. bHas TPEYTrOJIbHUK U €r0 SJE€MEHTHI.
CaoiicTBa CaoiicTBa Komnexr | ®opMynupoBaTh onpeeiaeHusi TUIOTEHY3bl U
MPSIMOYTOJIBHOTO NPSIMOYT'OJIBHOTO | UBHAA KaTeTa, IPU3HAKN PaBEHCTBA MPSMOYTOJIbHBIX
TpEyroJabHUKA TpPEYroJbHUKA I'pynnoB | TpeyronbHUKOB. JloKa3bIBaTh NPU3HAKH
ast pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
[Tapnas | IIlpumeHSATH MPU3HAKY PABEHCTBA
WupuBua | IpsIMOYTOJIbHBIX TPEYTrOJIbHUKOB MPU PELLICHUH
yallbHas | 3ajad.
DopMynHpoBaTh CBOMCTBA MPSIMOYTOJILHOTO
TpeyrojbHUKa. JIoKa3bIBaTh TEOPEMBI O
CBOMCTBAX MPSIMOYTOJIbHOTO TPEYTOJIbHUKA.




[IpuMeHATH CBOMCTBA IIPSIMOYT OJILHOTO
TPEYroJIbHUKA IIPU PELICHUN 33/1a4.

YerbIpexyroJib
HHUKH
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MHOroyroJibHHK,
BBIITYKJIBIN
MHOT'OYT OJIbHUK,

YETBIPEXYTrOJIbHUK.

[Tapamnenorpamm,
€ro CBOMCTBA U
HIPU3HAKU.
Tpanenus.
[IpssMOyronbHUK,
pomO, KBapat, ux
CBOMCTBA.

®poHTaIBH
as
Komiektus
Has
I'pynnosas
[Tapnas
NupuBuny
aJpHast

I10sICHATB, YTO TAKOE YETBIPEXYTOJIbHUK.
OnuceIBaTh 371€MEHTHI UETHIPEXYTOJIbHUKA.
Pacnio3HaBath BBINTYKJIBIE U HEBBIITYKIIBIC
YETBIPEXYTOJIbHUKU.

N300paxaTh 1 HAXOJUTh HA PUCYHKAX
YEeThIPEXYTOJIbHUKH PA3HbIX BUJOB U UX
IeMeHTHI. Jl0Ka3bIBaTh TEOPEMY O CyMMeE
YTJIOB YETBIPEXYTOJIbHUKA.

IIpuMeHATHh TEOpEMY O CyMME YIJIOB
YEeTBIPEXYrOJIbHUKA ITPU PELICHUH 33/1a4.
Pemrats 3agaun Ha HaXOXK/IEHUE YIEMEHTOB
YeThIPEXYroJIbHUKA. [I[pUMEHATh TeopeMy 0O
CyMME€ YIJIOB YETBIPEXYTOJIbHUKA IIPU
peneHnn 3aiay.

PopMynHpoOBaTH ONPEAEICHUS
napajuieIorpaMmma, BbICOTBI
napasuiesiorpaMma; CBOMCTBa
napajuienaorpamma. JlokaszpiBatb TEOPEMBI O
CBOICTBAX MapasuiesiorpaMmma.

[IpuMeHATH CBOMCTBA NMapajuiesiorpaMma Inpu
pelIeHny 3a/1ad4.

Hcnoip30Bath onpeaeneHue U MPUMEHSTh
CBOMCTBA MapajuienorpaMmMa Ipy peIleHuu
3a1ad.

DopMyIUpoOBaTh MPU3HAKU
napajuiesaorpamma. JlokasslBaTb TEOPEMBI O
IIPU3HAKAX MapajjiesiorpaMmma.

[TpyMeHsTh NPU3HAKK NTapajuIeIorpaMma Ipu
pEILIECHNN 3aJay.

DopMynUpOBATH ONPEACICHUE
IIPSIMOYT'OJIBHHMKA; CBOMCTBA
IPSIMOYT'OJIbHUKA; IPU3HAKU
IPSIMOYTOJIbHMKA. JIOKa3bIBaTh TEOPEMBI O
CBOMCTBaX U NPU3HAKAX IPAMOYTOJIbHUKA.
PacnioznaBaTh NpsAMOYIOJIBHUK U €r0
3JIeMEHTHI. [IpuMeHsaTh CBONWCTBA U PU3HAKU
IIPSIMOYT'OJIBHMKA IIPU PELICHUH 3a/1a4.
dopmynupoBaTh OIpeeIeHre poMoa;
CBOMCTBa poM0a; MpU3HAKU pomoa.
Jloxa3bIBaTh TEOPEMBI O CBOMCTBAX U
npU3HaKax pomoa.

Pacrno3HaBaTh poM0 U €ro 3JeMeHTHI.
[TpuMeHATH CBOMCTBA M TPU3HAKU poMOa MpH
peLIeHuN 3a/1ad4.

DopMyIMpoOBaTh ONPEAEICHUE KBAAPaTa;
CBOMCTBA KBajJpara. JJoka3plBaTh TEOPEMBI O
CBOMCTBaxX KBaJpara.

Pacnio3naBath KBajpar U €ro dJI€MEHTHI.
ITpuMeHsTH CBOMCTBA KBaJpaTa IpH PELLICHUN
3a/1a4.




DopMynHMpoOBaTh ONPEACICHUE CPEAHEN
JIMHUU TPEYrOJIbHUKA; CBOMCTBA CPEAHEN
JIMHUU TPEYroJIbHUKA. JlOKa3bIBaTh CBOMCTBA
CpPEeIHEH JIMHUK TPEYrOJIbHUKA.
Pacnio3naBath U CTPOUTH CPEIHIOO JIMHUIO
TpeyroJibHuka. [IpumensaTs cBoicTBa
CpPEIHEH JIMHUM TPEYrOJIbHUKA IIPU PEILICHUN
3a/1a4.

DopMynHMpOBaTh ONPEACICHUS TPAIICLHH,
BBICOTBI TPANICLUH.

Pacnio3naBarh Tpanenuro u €€ 3JIeMEHTHI,
CTPOMTH Tparenuro. Pemars 3a1aun Ha
HAaXOKJICHUE YIEMEHTOB TPAIICLIUH.
DopMynHMpoOBaTh ONIPEACICHUE CPEAHEN
JIMHUH Tpamnenuu; CBOMCTBA CPEAHEN JIMHUU
Tpaneuuu. Jloka3piBaTh CBOWCTBO CPEAHEN
JMHUY Tpaneluu, CBoicTBa paBHOOOKOM
Tpanenuuu.

IIpuMeHATH CBOWCTBO CPEAHEN JINHUA
Tpanenuu, CBOMCTBa PaBHOOOKOM Tpamenuu
IIPU PELICHNH 3a/1a4.

OkpysKHOCTBH U
KPpYT.
I'eomeTpuueck
ue

NMOCTPOEHHA

I'eomerpuueckoe
MECTO TOYEK.
OKpYXHOCTb U
kpyr. HekoTopsie
CBOMCTBA
OKPY>XKHOCTH.
KacarensHas
OKPY>XKHOCTH.
Omnucannas u
BIIMICAHHAS
OKPYXHOCTH
TPEYroJIbHUKA.
LenTpanbHbie U
BITCAHHBIC YTJIbI.
Bnucannsie n
OIMCAHHBIE
YeThIPEXYrOJbHUKH
OceBas u
HEHTpaJIbHAS
CUMMETPHH.

®poHTaIbH
ast
Komnnextus
Has
['pynnoBas
[Tapuas
NunuBuaya
JbHas

[TosicHATH, YTO TAKOE TEOMETPUUECKOE MECTO
touek (I'MT). IlpuBoauts npumepsr [ MT.
DopMymHpOBaTh ONIPEACTIEHUS OKPY>KHOCTH,
Kpyra, Ux 3JIEMEHTOB, CBOMCTBA CEPEAUHHOTO
nepneHauKysapa kak ' MT, GuccekTpucsr
yria kak ' MT. Jloka3bIBaTh TEOPEMBI O
CepeIMHHOM IEPHEeHIUKYIIpe U OucCeKTprce
yria kak 'MT. Pacio3naBates 1 n300paxarthb
Ha PUCYHKaX OKPYKHOCTb U €€ 3JIEMEHTHI.
Pemate 3a1aun Ha HaXOK/JEHUE HIIEMEHTOB
OKPYXHOCTH U Kpyra.

Jloka3bIBaTh, YTO JaHHAs PUrypa sIBIsIeTCS
I'MT.

Pemate 3a1a4n Ha HaXOXK/JIEHUE AIEMEHTOB
OKPYXHOCTH U Kpyra.

DopMynHpoOBaTh ONPEAEIECHUS TUaMeTpa U
Xopapl. /Jloka3piBaTh OCHOBHBIE CBOICTBA
OKPYKHOCTH.

[IpuMeHATh CBOMCTBA OKPY>KHOCTH IIpU
pelIeHuu 3a1a4.

H300paxaTh Ha pPUCYHKAX KacaTeIbHYIO K
OKpYXHOCTU. ONUChIBAaTh B3aUMHOE
PacIoJIOKEHUE OKPYKHOCTH U TPSIMOM.
DopMynHpOBATH ONPEAEIECHUS KacaTeIbHOU
K OKPY’KHOCTH, CBOMCTBA KacaTeIbHOU K
OKPYXKHOCTH, IPU3HAKH KacaTEeIbHOM.
Jloka3bIBaTh CBOMCTBO U IIPU3HAKU
KacaTelbHOU K OKpYKHOCTU. [IpuMeHaTh
CBOMCTBO U MPHU3HAKH KacaTEIbHOM K
OKPYKHOCTH TIPH PEILIEHUH 3a/1a4.
DopMynHpPOBATH ONPEAETEHUS OKPYKHOCTH,
ONMCAHHOM OKOJIO TPEYrOJIbHUKA,




OKPYKHOCTH, BIIUCAHHOM B TPEYIOJIbHHUK,
CBOMCTBA TOYKHU IIEPECCUECHUS CEPEIUHHBIX
NEPIEHANKYJIAPOB CTOPOH TPEYTOJIbHUKA,
TOYKHU TIepECeUCHUsT OMCCEKTPUC YTIIOB
TpeyrojbHuka. Jloka3biBaTh TEOPEMBI 00
OKPYKHOCTH, BIIUCAHHOM B TPEYTI'OJIbHHUK,
OIIMCAaHHOM OKOJIO TPEYrOJIbHUKA.
Pacno3naBate 1 n300pakaTh Ha PUCYHKAX
OKPYKHOCTb, BIINCAHHYIO B TPEYTOJIbHUK, U
OKPYKHOCTb, OIIMCAHHYIO OKOJIO HETO.
IIpuMeHATh CBOMCTBA BIIMCAHHOM U
OIIMCAaHHOM OKPYKHOCTEW IPU PEIICHUH
3az1a4.

ITosicHATB, 4TO TaKOE 3a7a4a Ha MOCTPOCHUE.
Pemrars 3a1aun Ha MOCTpOEHUE: TOCTPOEHUE
yTJla, PABHOTO JAHHOMY; IIOCTPOEHHE
CEPEIMHHOTO NEPIIEHINKYISPA TaHHOTO
OTpPE3Ka; IOCTPOCHUE NMPAMOM, IPOXOAAIIEH
yepes3 JaHHYI0 TOUKY U NEPIEHAUKYIIPHON
JTAHHOU MPSIMOM; MOCTPOEHHUE OMCCEKTPHUCHI
JTAHHOTO yIJia.

Pemate 3a1a4m Ha NOCTPOEHUE TPEYTOJIbHNAKA
10 33JJaHHBIM 3JIEMEHTAM: [IOCTPOCHUE
TPEYroJIbHUKA 110 ABYM CTOPOHAM M YIIIy
MEXy HUIMH; 10 CTOPOHE U JBYM
IIPWIEKAIIUM K HEH yIilaM; 10 TpEM
CTOPOHAM.

Pemarts 3a1a4n Ha MOCTPOCHHUE METOIOM
I'MT.

DopMyIMpOBATH ONPEACICHUS LICHTPAIbHOIO
yria OKpYKHOCTH, BIINCAHHOTO yIjia
OKPY’KHOCTH; CBOMCTBA BIIMCAHHOTO YTJIa.
Jloka3bpIBaTh TEOPEMBI O I'PayCHOM Mepe
BIIMCAHHOTO yIJa.

Pacnio3zHaBaTe 1ICHTpaIbHbBIE U BIIMCAHHBIE
yriibl. [I[puMeHsATh CBOMCTBO IpayCHON MEPBI
BIIMCAHHOTO yIjla, CBOWCTBO BIMCAHHBIX
YIJI0B, ONIMPAIOIIUXCS HA OJIHY U Ty XK€ YTy,
CBOMCTBO BIIMCAHHOTO YIJjla, OIMPAIOILErocs
Ha JIMaMeTp NPHU PELICHUH 3a/1a4.
DopMyIMpoOBaTh ONPEAEICHUE BIMCAHHOTO
YEThIPEXYTOJIbHUKA; CBOMCTBO BIIMCAHHOTO
YEThIPEXYTOJIbHUKA; IPU3HAK BIIMCAHHOTO
YEeTBIPEXYTOJILHUKA.

Jloka3bIBaTh TEOPEMBI O CBOMCTBE U IIPU3HAKE
BIIMCAHHOTO YETHIPEXYTOJIbHUKA.
OnuceiBaTh OKPYKHOCTH OKOJIO
YeTBIPEXYTOJIbHUKA. [IpuMeHsaTs cBOMCTBO
YEeTBIPEXYTOJIBHUKA, BIIMCAHHOTO B
OKPYKHOCTb, Y IIPU3HAK CYILIECTBOBAHUS
OKPY>KHOCTH, OITMCAHHOU OKOJIO
YEeTBIPEXYTOJIBHUKA IIPU PELLIECHUH 3a/1a4.
DopMynHpOBaTH ONIPEAEICHUE OITUCAHHOTO
YEeTBIPEXYTOJILHUKA; CBOMCTBO OIMCAHHOIO




YEeTBIPEXYTOJIbHUKA; IIPU3HAK ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA.

Jloka3bIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE
OIIMCAHHOTO YETHIPEXYTOJIbHUKOB.
BnuceiBaTh OKpYXHOCTB B

YEeTBIPEXYTOJILHUK. [[pUMEHATH CBOKCTBO
YEeTBIPEXYTOJIBHUKA, OIIMCAHHOIO OKOJIO
OKPYKHOCTH, Y IIPU3HAK CYILIECTBOBAHUS
OKPYKHOCTH, BIIMCAHHOM B YETBHIPEXYTOJIBHUK
IIPU PELICHUH 3a/1a4.

Pemenue 15 Merpuueckue | @poHTtaneH | JloKa3plBaTh M NPUMEHATH COOTHOLIEHMUS,
NPAMOYI0JbH COOTHOUICHUS B as YCTaHaBJIMBAOIINE CBSA3b MEXKAY dJIEMEHTAMHU
bIX IIPSIMOYT'OJIBHOM KoisnexTtuB | npsAMOYroJIbHMKA U IPOEKIUAMHU KaTeTOB HA
TPEyroJibHUKO TPEYrOJIbHUKE. Hasl THUIIOTEHY3Y.
B Teopema I'pynnoBas | Jloka3blBaTh ¥ IPUMEHATH TEOPEMY
[Mudaropa. [Tapnas [Tudaropa.
Tpuronomerpuueku | UunuBuny | [Ipumensts Teopemy [udaropa npu
€ QyHKIIMH OCTPOTO | ajbHas peleHnn 3aiay.
yria [Tpumensts Teopemy [udaropa npu
MIPSIMOYT'OJIBHOTO pelIeHnN 3a/1ad4.
TPEYroJIbHUKA. PopMynHpOBaTH ONPEACICHNS CUHYCA,
Pemrenne KOCHHYCA, TAHT€HCA U KOTAHI€HCa OCTPOTO
MPSIMOYTOJIBHBIX yIJ1a IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
TPEYrOJIbHUKOB. 3aMyChIBaTh TPUTOHOMETPUUECKHE (OPMYIIHI,
BBIPAXXAIOLIUE CBA3b MEKIY
TPUTOHOMETPUUYECKMMH (DPYHKLIHUSAMU OJTHOTO
Y TOTO € yIjla, BBIBOJUTh OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECCTBO, HAXOANUTH
TpUrOHOMETpUYecKue GyHKIUH yrios 30°,
45°, 60°.
[TpuMeHATh TPUTOHOMETpUUECKHE (DYHKIIUN
OCTPOTO yrja NpsIMOYrOJIBHOTO TPEYrOJIbHUKA
IIPY PELICHNN 3aJau.
HaxonuTbs HEU3BECTHBIE DIIEMEHTBI
IPSIMOYT'OJIBHOTO TPEYrOJIbHUKA
Pemath npsMOYrosbpHbIe TPEYTrOJIbHUKH.
MHoOroyroJibH 11 | [lonsrus ®ponTasibH | ONKUCHIBaTH MHOTOYTOJIBHUK, €T0 JJIEMEHTHI;
uku. [lnomans MHOI'OYIOJIbHUKA, as BBIIYKJIbIE U HEBBIIIYKJIbIE MHOTOYTIOJIbHUKH.
MHOIOYT 0JIbHH PaBHOBEIIMKHUX Konnexktus | M300paxars U HaXOAUTh HA PUCYHKAX
Ka MHOTOYI'OJIbHUKOB | Has MHOTOYI'OJIBHUK U €T0 3JIEMEHTHI;
¥ TUIOILAJU I'pynnoBasi | MHOrOYroabHHK, BIMCAHHBII B OKPYXHOCTb,
MHOTOYTOJIbHUKA. [Tapnas Y MHOTOYT'OJIbHHK, OITMCAaHHBIN OKOJIO
[ Inomanu NuauBuny | OKpYKHOCTH.
IPSIMOYTOJIbHUKA, anbHas DopMynHpoOBaTh ONPEACICHUS BIIMCAHHOTO U
napajuieaorpamma, OIIMCAaHHOTO MHOT'OYI'OJIbHUKOB.
TPEYroJIbHUKA, Jloka3pIBaTh TEOpEMY O CyMME YIJIOB
Tpamneuuu.. BBIITYKJIOT'O N-yTrOJIbHUKA.

HO}ICHHTB, YTO TaKOC IJiomlaab
MHOT'OYT'OJIbHUKA.

q)OpMy.TII/IpOBaTL ONPCACIICHUS IIJIOMaan
MHOT'OYT'OJIbHUKA, PABHOBCIIMKHUX
MHOT'OYT'OJIbHUKOB; OCHOBHBIC CBOMCTBaA
rmjiaonmain MHOTOYT'OJIbHHKA.
I[OKaSBIBaTB TCOPEMY O IIOIIaAan




IPSIMOYTOJIbHUKA.
Haxoauts miomaas npsMoyrojbHUKa.
Pacnio3naBarh paBHOBEIMKHUE
MHOTOYT'OJIbHUKH.

Jloka3pIBaTh TEOpEMY O ILIOLIAIN
napajuiesorpaMmma.

[TpumeHsaTH PopMyTy TUIOIIAIH
napajulieJorpaMma Ipy peLIeHUH 3a1a4.
Jloka3pIBaTh TEOpEMY O IIOLIATN
TPEYroJbHUKA.

[TpumensaTs GpopmMyy TUIOIIAIH
TPEYroJbHUKA [IPU PELLICHUH 3a7a4
Jloka3pIBaTh TEOpPEMY O IUIOLIAIN TPATIELUH.
[TpumensTH PopMyIy MIIOIIAIN TPATIELUU
IIpU pEelIeHNH 3a]1au.

IMoxooue 12 [Tomo6ubIE ®pontaneH | JlokaseiBath Teopemsl Daseca, 0
TPeYroJbHUKO TPEYTrOJIbHUKH. ast MPONOPLHOHAIIBHBIX OTPE3KaX, O CBOMCTBAaX
B Teopema daneca. Konnexktus | MenuaH TpeyroibHHKa, OUCCEKTPUCHI
Teopema o Hasl TPEYroJIbHUKA.
nponopuuoHansHel | I'pynmoBas | [IpuMensTs Teopemy Paneca u e€
X OTpe3Kax. [Tapnas 0000111eH1E, TEOPEMY O TPOTOPIIHOHATBHBIX
[Ipu3naku nogobust | UuauBuay | oTpeskax, CBOMCTBA MeIMaH TPEYroJIbHUKA U
TPEYTrOJIbHUKOB. alnbHast OMCCEKTPUCHI TPEYTOJIbHUKA IIPU PELICHUN
[Tpumenenne 3a1ad.
noaoous K DopMyaHpoBaTh oNpeAeIeHNe MOJ00HBIX
JI0Ka3aTelIbCTBY TPEYroJbHUKOB. JIOKa3bIBaTh JIEMMY O
TEOPEM U PELICHUIO MOI00HBIX TPEYTrOJIbHUKAX.
3agad. CBoMCcTBa [IpumeHsTh onpeaeneHre moa00HbIX
Me€JINaHBbl, TPEYTOJIHLHUKOB U JIEMMY O TIOJJOOHBIX
OHCCEKTPUCHI TPEYroJIbHUKAX MPH PELICHUU 3a]a4.
TPEYroJIbHUKA, DopMyIUpPOBaATh CBOMCTBA MEPECEKAIOIINXCS
MEePECEKarOIINXCsI XOp/JI, KacaTeJIbHOM U CEKYIIECH; ePBbIii
XOpJ, KacaTeabHOU MpU3HAK [10100Us TPEYTOJILHUKOB.
U CeKyllei Jloka3bIBaTh CBOMCTBA NEPECEKAIOLIUXCS
XOp/JI, KacaTeJIbHOM U CEKYIIECH; TePBbIii
MpU3HAK [10100Us TPEYTOJILHUKOB.
[IpuMeHATh MepBHIN MPU3HAK 1101001
TPEYroJIbHUKOB MPU PELICHHUH 3a]au.
DopMyIMpoBaTh BTOPOM U TPETUM ITPU3HAKU
1o100Us TPEYroJIbLHUKOB. Jl0Ka3bIBaTh
BTOPOU M TPETUH MPU3HAKH MTOA00US
TPEYroJIbHUKOB.
[IpuMeHATHh BTOPOIl ¥ TPETUM PU3HAKU
10100 TPEYTOJIbHUKOB MPH PEIIEHUH
3a/1a4.
IToBTOpEeHue. 2 ®ponTasbH | Pacnio3HaBaTh U CTPOUTH YETBIPEXYTOJIBHUK,
Pemenne ast napanjenorpaMM, NpsMOyroJbHUK, poMO,
3aja4 KomnektuB | KBagpatr M UX JIEMEHTBI, CPEHIOK JTUHUIO
Hasi TPEYTrOJIbHUKA, TPANIELUIO U €€ JIIEMEHTHI,
I'pynnoBast | ueHTpasibHbIEC U BIMCAHHBIE yIIIbl. Pemiare
[Tapnas 3a/1a4M Ha HaX0XJACHHUE IEMEHTOB
NunuBuny | 4erblpéxyroibHUKA. I[IpumMeHsaTs cBoMCTBA U
anbHas MPU3HAKY NapaJljIeiorpaMmma,

psMOYTOJIbHHKA, poMOa, KBajipaTa, CBOMCTBa




CpeaHeN JUMHHUM TPEYTroJIbHUKA, CBOMCTBO
CpeIHEH JIMHUM Tpaleluu, CBOMCTBA
PaBHOOOKOI! Tparenuu, CBOWCTBO I'PaayCHON
MepBbl BIIMCAHHOT'O YIJIa, CBOMCTBO
BIIMCAHHBIX YIJIOB, ONUPAIOIINXCS HA OJHY U
Ty € AYTY, CBOMCTBO BIIMCAHHOI'O YIJIa,
OIMPAIOLIETOCS Ha JUAMETP IIPU PELLIEHUU
3aza4. OnuchIBaTh OKPYKHOCTb OKOJIO
YeThIPEXYroJibHUKA. BIHCHIBaTh OKPYKHOCTh
B UETBIPEXYTOJIbHHUK.

IIpumensarts Teopemy Paneca u e€
0000111eH1E, TEOPEMY O TPONOPLUOHATIBHBIX
OTpe3Kax, CBOMCTBA MeMaH TPEYroJbHUKA U
OMCCEKTPUCH] TPEYTOJIbHUKA, IPU3HAKI
110/1001sl TPEYTOJIbHUKOB MPU PELICHUH
3a1a4.

IIpuMeHATh COOTHOILIEHNS,
YCTaHABIIMBAIOLIUE CBS3b MEXKIY dJIEMEHTAMU
IPSIMOYTOJIbHUKA U MPOEKIUSMH KaTeTOB Ha
TUTIOTEHY3Y, Teopemy [ludaropa,
TPUTOHOMETpHUYECKHUe (QYHKIIUU OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA TPU
pelieHnu 3a1ad. Pemars npsMoyrosibHble
TPEYTrOJIbHUKU.

[TpumeHsTH POpMYIBI TUIOIIAIN
napajuleJIorpaMma, Ijomaan TpeyroJbHHKa,
IUIONIAIN TPANIEIUU IIPY PEIIECHUH 3a1a4.

Hroro 68
TEMATHYECKOE IINIAHUPOBAHHUE
8 kuace
Ne Koanuec
YpPOKa Tema ypoka TBO
4acoB
M3 kypca 7 kiaacca (29)
1 [TpsMOYTONBHBIH TPEYT OJIBHUK l4a
2 CBolicTBa NPSIMOYTOJIFHOTO TPEYT OJIbHUKA 14
Yerpipéxyroabuuku (184)

3 UeThIpEXYTONBbHUK U €r0 JIEMEHTHI. 1y
4 [Tapannenorpamm. CBoiicTBa napaienorpamma 1y
5 [Tapannenorpamm. CBoiicTBa mapajienorpamma 1y
6 [Tpu3Haku mapamienorpaMmma 1y
7 [Tpu3Haku mapamienorpaMma 1y
8 [Tpsmoyronpauk. CBOICTBa MPSIMOYTOJIHHUKA I
9 [Tpu3Haku NpsAMOYroJIbHUKA 1
10 Pom0. CpoiictBa pomba lu
11 ITpusnaku pomba lu
12 Ksanpar 1y
13 Konumponvnaa  paboma Nel wna memy: «llapannenozpamm.  Buowl | 14




napannenozpamma’’

14 Ananu3 KOHTpoJIbHOM paboThl. CpenHsisl IMHUS TPEYTOJIbHUKA 1y
15 CpenHsis TuHUS TPEyroJibHUKA 1y
16 Tpaneuus. Buael Tpanenuu lu
17 Tpaneuns. Bunsl Tpanenyun lu
18 CpenHss TMHUS Tpareuuu lu
19 Pemrenue 3anau o reme: «Tpanenusd» 14
20 ITpoBepounas pabota lu
OxkpyxHOCTH (8 1)
21 OKpPY>KHOCTh U KPYT lua
22 KacarenbHast K OKpY)KHOCTH 14
23 [leHTpanpHble U BIUCAHHBIE YIJIbI 1y
24 OnwrcaHHas ¥ BIMCAHHAS OKPY>KHOCTH TPEYTOJIbHHUKA 1g
25 OmnwucanHasi OKPY)KHOCTh YETBIPEXYTOJIbHUKA. 1
26 BrnincanHas okpy)XKHOCTb YEThIPEXYTOJIbHUKA 1y
27 [Ipu3HaK MPUHAUIEKHOCTH YETBIPEX TOUEK OJTHOM OKPYKHOCTH I
28 Konmponvnas paboma No2 na memy « OKpyscHocnp.» 14
PemeHue npsiMoyroJibHbIX TpeyrojibHuKoB(154)
29 AHanu3 KOHTPOJILHOM palboThl. MeTpuueckne COOTHOIIEHHS B MPSIMOYrojbHOM | lu
TPEYroJLHUKE
30 MeTpruecKkiue COOTHONIEHHS B TPSIMOYTOJIEHOM TPEYrOJIbHUKE 1y
31 MeTtpruecKkue COOTHONEHHS B IPSIMOYTOJIBHOM TPEYrOJIbHUKE 1
32 Teopema [Iudaropa 1
33 Teopema [Tudaropa lu
34 [ToBTOpEHME M cHCTEeMaTH3alKs Y9eOHOTO MaTepraia 14
35 Koumponvnaa paooma Ned no meme: «Mempuueckue coomuouwienua 6 |14
NPAMOY2071bHOM MPEY20bHUKE)
36 AHanu3 KOHTPOJBHOW paboThl. TpuroHomerpuyeckne QGyHKIIMH OCTporo yria | 19
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
37 Tpuronomerpudeckue GyHKIIMHA OCTPOTO yriia IPsIMOYTOJIBHOTO TPEYrOJIbHUKA 14
38 OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO. DOPMYJIbI IPUBEIACHHUS. 1y
39 Pemenue npssMoyrojabHbIX TPEYroJbHUKOB 1y
40 Pemenue npssMoyrojabHbIX TPEYroJbHUKOB 1y
41 Pemenune npsMoyrojabHbIX TPEYroJbHUKOB 1y
42 [ToBTOpEHUE U cucTemMaTH3aIus y4eOHOTO MaTepuaa 1y
43 Koumponvnaa paooma Ne5 no meme: «Peuwenue npamoyzoavubix | 14
mpey201bHUKO8)
Muoroyroasuuku. Iliomans muoroyroasuuka(l1ly)
44 AHanu3 KOHTPOJIbHOU paboTel. MHOTOyronbHUKH. CyMMa yIJI0B MHOTOYrojibHUKa. | 14
45 [TonsiTre muomaan MHOroyrojapHuka. Ilnonianas MHOrOyroibHHKa. lu
46 [Tnomanp mapamienorpamMma 1y
47 [Tnomanp mapamienorpamMma 1y
48 [Inomane TpeyroyibHUKa lu
49 [Inomanp TpeyroyibHUKA lu
50 [Inomanp TpeyroyibHUKa lu
51 [Inomanp Tpaneuuu lu
52 [Inomanp Tpanenuu lu
53 [Tnomanps Tpanenuu lu
54 Konmponvnasa paboma Nob6 no meme: «Ilnowyadu uemuipexy2onbHuUKoe» 1y
IMono6ue TpeyroabunkoB (124)
55 Ananu3 KOHTpoJbHOHM paboThl. Teopema Paneca lu
56 Teopema daneca. Teopema 0 NPONMOPIHMOHAIBHBIX OTPE3Kax lu
57 Teopema daneca. Teopema 0 NPONMOPIHMOHAIBHBIX OTPE3KAX lu




58 ITo10OHBIE TPEYTOJIBHUKH 1y
59 [lepBrlii pU3HaK 1000 TPEYTOJIbHUKOB 1y
60 CBOIICTBO MEPECEKAIONINXCS XOPJI, CBOMCTBO KaCATEIbHON U CEKYIIeH lu
61 Teopema Menenasi, Teopema [lTonemes 1
62 Pemenue 3a1a4 no teme: «llepBblif mpU3HAK 1OI00HS TPEYTOJIBHUKOBY 1
63 Bropoii mpu3Hak 1o00Hs TPEYroJbHUKOB 1y
64 Tperuit npusHak noaoOus TPEYroJbHUKOB 1y
65 [ToBTOpEeHMe U cucTtemMaTu3anus yaeOHOTO MaTepraia lua
66 Konumponvnas paboma Ne3 no meme: « Ilooooue mpeyzonoHuKkoe» 14
IloBTOpenue (24)
67 IToBTOpEHUE 1g
68 IToBTOpEHUE 1y

CucreMa OlleHKHU NJIAHUPYEMBIX Pe3yJIbTATOB
JIJ1s1 OLIEHKY TUTAHMPYEMBIX PE3YJIBTATOB IAHHOW IIPOrPAMMOM MPEyCMOTPEHO UCIIOJIb30BAHUE:
® BOIIPOCOB M 33JaHUM JJIsI CAMOCTOSITEIbHON MOATOTOBKH;
® 3aJIaHUM IS TIOArOTOBKY K UTOTOBOM aTTeCTalluU;
® TECTOBBIX 3aJaHUS JIsI CAMOKOHTPOJIS;
Bubl KOHTpOJIS U pe3yabTaToOB 00yIEHUS
1. Tekymuii KOHTPOJIb
2. Temarnyeckuii KOHTPOIIb
3. HUTOroBbIi KOHTPOITH
Metopl ¥ (hOPMBI OpraHU3aLUNA KOHTPOJIS
1. Vcraslii onpoc.
2. Monomoruueckasi ¢opmMa YCTHOTO OTBETA.
3. TluceMmeHHBIH omIpocC:
a. Maremarndeckuii TUKTaHT;
b. CamocrostensHas pabora;
c. Konrponbhas padora.
Oc00eHHOCTH KOHTPOJIAA M OLIEHKHU M0 MAaTeMaTHKe

Texkyiuit KOHTPOJIb OCYIIECTBISETCS KaK B MHUCbMEHHOM, Tak U B yCTHOH (opme MpU BBIMOIHEHUU
3a/IaHUI B TETPAJIN.

[TuceMenHbie pabOTHl MOXKHO MPOBOJUTH B BUJE TECTOBBIX WJIM CaAMOCTOSITENIbHBIX paboT Ha Oymare
Bpemst paboTel B 3aBUCUMOCTH OT CJIOKHOCTH paboThl 5-10 mnu 15-20 munyT ypoka. [Ipu 3TOM BO3MOXKHO
BBEJICHUE OIICHKU «3a 00lllee BIeyaTieHne OT MHUCbMEHHOU paboThl» (aKKYpaTHOCTb, ICTETHKA, YUCTOTA, U
T.7. ). DTa OTMETKA JOMOJHUTENbHAS U B )KypHAJI BBIHOCUTCSI T10 JKEJIAaHUIO peOeHKa.

HToroBelii KOHTPOJIb MPOBOAUTCS B (hopMe KOHTPOJBHBIX pabOT MpakTH4eCcKoro tuma. B aTux paborax
C Hayaja OTJEIbHO OLEHUBAETCS BBIIOJHEHUE KaXKJIOTO 3aJaHus, a 3aTeM BBOAMTCS UTOroBas oTMmeTka. [lpu
9TOM HUTOrOBasi OTMETKa fABIIAETCS HE CPEIHUM OajioM, a ONMpEeNeNseTcs C Y4eTOM TeX BHJIOB 3a/laHui,
KOTOpBIE [T TAaHHOU pabOThI SBISIOTCS OCHOBHBIMH.

OneHka 0TBETOB y4almxcs
OueHka — 3TO OIpeAesieHUe CTENEHN YCBOCHUS yJallluMUCS 3HAaHUW, YMEHUI, HABBIKOB B COOTBETCTBUH
¢ TpeOOBaHUSAMHU TOCYIAPCTBEHHOTO 00pa30BaTENILHOTO CTaHIAPTA.
1. YcTHBIN OTBET OLIEHUBAETCS OTMETKOM «5), €ClIU yJaluncs:

® T[IOJIHO PACKPBLI COJIEpKaHNEe MaTepuana B 00beMe, MpeayCMOTPEHHOM MPOrPaMMOil B YUeOHUKOM;

® U3J0KWJI MaTepuall TPaMOTHBIM SI3bIKOM B ONPENEICHHOMN JIOTUYECKOM MOCIeA0BATEIbHOCTH, TOUYHO
WCIOJIb3Ysl CHEIUATbHYIO TEPMUHOJIOTUIO M CUMBOJIUKY;

® MPaBUJIHHO BBITIOJIHII PUCYHKH, YEPTEKH, TpadUKU, COMYTCTBYIOIIUE OTBETY;

® [I0Ka3aJl yMEHHE WILTIOCTPUPOBATH TEOPETUUECKUE MOJOXKEHNUS KOHKPETHBIMU MPUMEpPaMU, MPUMEHATh
MX B HOBOM CUTyalluy MPU BBINOJHEHUH MPAKTUUECKOTO 3aaHMUS;

® MPOJEMOHCTPUPOBAJT YCBOCHHE PAHEE M3YYEHHBIX COMYTCTBYIOIIUX BOIMPOCOB, CPOPMUPOBAHHOCTH U



YCTOWYHBOCTh UCTIOJB3YEMBIX IIPU OTBETE YMEHUI U HABBIKOB;

e OTBEYAJl CAMOCTOSTEILHO 0€3 HABOSIIUX BOIIPOCOB YUUTEIIS,

¢ BO3MOXHBI OJIHA-JIBE HETOYHOCTH IPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIMPOCOB WJIM B PHUCYHKaX,
gepTexkax u T.]I., KOTOPhIE YIEHUK JIETKO UCIPABUII MO 3aMCUAHUIO YIUTEIIS.

2. OTBeT OIICHUBACTCS OTMETKOM «4», €CIM OH yJIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSM HA OTMETKY «5»,
HO IPU 3TOM MMEET OJIUH U3 HEJAOCTATKOB:

¢ B M3JIOKCHHUH JIOITYIIEHBI HEOOJIBIIHE MPOOEITBI, HE NCKA3UBIIIHE COJIEPIKAHNE OTBETA;

e JIOMYIICHBI OJWH-IBA HEJ0UYETa IIPHU OCBEIICHIUH OCHOBHOTO COJICP’KaHUS OTBETA, UCTIPABICHHBIC MTOCIIE
3aMeUYaHUs YIUTEIS;

e JIOMYIICHBI OIMMMOKAa WM 0OJiee IBYX HEIOYETOB IMPH OCBEIICHHH BTOPOCTCTICHHBIX BOIIPOCOB HIIM B
PUCYHKAX, YepPTEkKax U T.[., JICTKO HCIPABICHHBIX 110 3aMEYAHUIO YUUTEIIS.

3. OTMeTKa «3» CTaBUTCS B CIICIYIONIUX CIydasx:

® HEIOJIHO MJIM HETOCIEI0BATEIbHO PACKPBITO COJIEpPKaHNE MaTepraa, HO IMMOKa3aHo 00IIee MOHUMAaHKE
BOIPOCAa U MPOJIEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC JUIS JATbHEHIIIEr0 YCBOCHHS TTPOTPAMMHOTO
MaTepuana;

e UMEIUCh 3aTPyJHCHUS WM JIONYIICHBl OMIMOKH B ONPEJCICHUU IOHSATHH, WCIOJIL30BaHUU
CHEIMAILHON TEPMUHOJIOTHH, YEPTEkKaX, BBIKIAJKAX, WCIPABJICHHBIC IMOCIE HECKOJIBKUX HABOISIINX
BOIIPOCOB YUHUTEJIS;

®  yUAIIUIiCS HE CIIPABUIICS C TPUMEHEHUEM TEOPUH B HOBOM CHUTYAITUU IPH BHITIOJTHECHHH TPAKTHYECKOTO
3aJIaHusl, HO BBITIOJTHIUT 33JJaHKs 0053aTeIbHOTO YPOBHS CIIOKHOCTH I10 JTAHHOH TeMe;

e [IpU 3HAHWHM TEOPETUUYCCKOTO MaTepualia BBISBJICHA HEJOCTaTo4YHas C(HOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HaBBIKOB.

O1eHKa KOHTPOJIbHBIX H CAMOCTOSITEILHBIX MHCHMEHHBIX PadoT
Ouenka "S" craBurcs, ec/iM y4eHHUK:

®  BBINOJHUI paboTy 6€3 OMMOOK M HEIOYETOB B TPEOYEMOM Ha «OTIUYHO» 00BEME;

e JIONMyCTHJI HE 0o0Jiee OHOTO HeoUYeTa B TpeOyeMOM Ha «OTJIMYHO» 00bEME;

Ounenka "4" craBUTCS, €CJIM YY€HUK BBINOJHII Pa00Ty MOJHOCTHI0, HO IONYCTHJI B Heil:

e He 6osee 0THOM HETpyOO# OMMOKH M OJTHOTO HEJ0YEeTa B TpeOyeMOM Ha «OTIIMYHOY» 00bEME;

e M He 0oJiee TPEX HEOUYETOB B TPeOyEeMOM Ha «OTIUYHO» 0ObEME.

Ounenka "3" craBUTCS, €CJIM YY€HUK NMPABUJIbHO BHINOJHUJ HEe MeHee MOJOBHHBI Pa00Thl WIH
JAOMYCTHII:

e He Oojee ABYX rpyObIX OMTMOOK B TPEOYEeMOM Ha «OTIIMYHO» 00bEME;

e M He 0oJiee OHOM rPyOOM M OJTHOM HErpyOOil OTMOKK U OJTHOTO HEJIOYETa;

e M He 0oJiee IBYX-TPEX HErpyObIX OMIHNOOK;

® WM OJHOM Herpy0oil OIIMOKH U TPeX HEI0UETOB;

® WM IpU OTCYTCTBUU OIMIHUOOK, HO MPU HATUYUH YETHIPEX-TIATH HEAOUYETOB.

Kputepuu BbicTaB/1eHHS OLIEHOK 32 MPOBEPOYHbIE TECThI
1. KpuTtepuu BbICTaBlIEHUS OLIEHOK 33 TECT
e Bpewms BolnosHEHUS pabOThI: HA YyCMOTPEHHUE YUUTEIIS.
e Omenka «5» - 100 — 90% npaBuIbHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» - menee 50%
MIPaBUJIbHBIX OTBETOB.
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