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IHosicHUTEIbHAA 3aIIHCKA.
Cmamyc 0oKymenma u e2o cmpykmypa.
Pabouas mporpamma yueOHoro mnpeamera «l'eomerpuss 8» (nmanee PaOouas mporpamMma) cocTaBiieHa HAa OCHOBAHMU  CIIEAYIOLIMX
HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB:
1. 3axon MunucrepctBa obpazoBanus u Hayku Poccuiickoit @eneparun «O6 obpa3oBanuu B Poccuiickoit @enepanum» ot
26.12.2012. No273;
2. @enepanbHbIil KOMIIOHEHT rOCYAapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOI'O OOLIETO 00pa30BaHUsl, YTBEPKICHHbBIN
MO P® ot 05.03.2004 Ne1089;
3. @enepanbHblil NepeUeHb YUeOHUKOB, PEKOMEHI0BAHHBIX (IOMYLIEHHBIX) K UCIIOJIb30BAHUIO B 00pa30BaTEIbHOM IPOLECCE B
00pa30BaTeNbHBIX YUPEKIACHUIX, PEATU3YIOIIHNX MTporpaMMebl o01iero oopazoBanus B 2017 —2018 yue6HOM roxy;
4. TpeboBaHUs K OCHAIIEHUIO 00PA30BATEIBLHOTO IPOLIECCA B COOTBETCTBUU C COJIEP KATEIIbHBIM HAIIOJIHEHHEM YY€OHBIX MPEIMETOB
dI'OC,;
5. OobpazosarenbHas nporpamma AHOO «O6pazoBatenbHbiil LlenTp «Ycnexy;
6. basucHblil yueOHbIH m1aH 0011e00pa3oBaTeNbHBIX yupexkaeHui Poccuiickoit @enepanun, yTBepKACHHBINA MPUKA30M
Muno6pazoBanusi PO;
7. Yueonsrii mman AHOO «O6pazoBatenshbiii Llentp «Ycenex» Ha 2017-2018 yueOnsbiit To.
8. ABTOpCKOU ITporpamMmsl 1o reoMetpuu 1 7-9 knaccoB (aBtopel — JI.C. Atanacsin, B.®. bytyzos, C.b. Kanomiies u ap.— M.:
npocserienue, 2008r.).
[Iporpamma cootBeTcTBYeT yueOHUKY «l'eomerpust 7-9»  (aBropnl — JI.C. Atanacsn, B.®. Byry3zos, C.b. Kagomuer u ap.— M.:
npocsemienue, 2015r.) s obmieoOpa3zoBaTeNbHBIX YUPEXKACHUN M oOecrieyeHa y4yeOHO-METOIUYECKUM KOMIUIeKTOM «I'eomeTpust 8»
aBTopbl — JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiies u np.— M.: npocsenienne, 2008r.

[Iporpamma coctaBieHa Ha ocHoBe basucHoro yueOHoro miana 2004 r.; cormacHO yuyeOHOTo TUIaHy U MOATOMY MporpaMMa paccyrTaHa Ha
68 yacoB B roj (2 4aca B HEJENIO), U3 HUX:

- 3akperuieHue — 2 yaca

- BBoaHoe noBTopenue — 2 yaca



- Ha uroroBoe moBTOpeHNE B KOHIIE Tojla 2 YacOB, OCTaJIbHBIC YaChl pacIpe/eiriia 10 BCEM TeMaM;

- Ha KOHTPOJbHBIC PaOOTHI OTBEJCHO 5 YaCOB.

Copeprkanve mporpaMMbl HampaBiIeHO HA OCBOCHME y4YalllMMUCS 3HAHUM, YMEHUN U HaBBIKOB Ha 0a30BOM YpOBHE, YTO COOTBETCTBYET
OO0pa3oBaTeNbHON MTPOrpaMMe IIKOJIBI.

Ona BKIIOYAaeT BCE TEMbl, IPEIYCMOTPEHHBIE (eiepaibHbIM KOMIIOHEHTOM TOCYJapCTBEHHOTO 00pa30oBaTeNIbHOTO CTaHIapTa OCHOBHOTO
00111eT0 00pa3oBaHus MO0 MAaTEMAaTUKE U aBTOPCKOM MpOorpaMMoi y4eOHOTO Kypca.

Oowan xapakmepucmuxa yueoHo20 npeomema

['eomeTpuss — oAMH M3 BaXHEHIIMX KOMIIOHEHTOB MareMmarudeckoro oOpa3zoBanus. OHa HeoOxonuma mjisi NpuoOpeTeHus
KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE U MPAKTHUYECKU 3HAYUMBIX YMEHUH, (HOPMHUPOBAHUSA SI3bIKA OMHCAHUSI 00BEKTOB OKPYKAIOIIETO MUPA,
pPa3BUTHUSI TPOCTPAHCTBEHHOTO BOOOPAXKEHUS U UHTYUIIUU, MATEMATUUECKON KYJIbTYphl, SCTETUYECKOTO BOCTIMTaHUs ydamuxcs. M3ydenue
TEOMETPUHU BHOCUT BKJIA]] B PA3BUTHE JJOTUUECKOTO MBIIUICHUS, B (DOPMUPOBAHKE TIOHITHUS JOKA3aTEIbCTBRA.

JlatoTcsi CUCTEMAaTH3UPOBAHHBIC CBEACHHUS O TMPABWIBHBIX MHOTOYTOJIbHUKAX, 00 OKPYXXHOCTH, BIHUCAHHOW B MpaBUIbHBIN
MHOTOYTOJIbHUK U ornrcaHHoi. Oco0oe MecTO 3aHMMaeT pelieHue 3a1a4d Ha npuMeHeHue ¢Gopmyi. JlatoTcst mepBbie 3HAHUSL O IBUKEHUU,
MOBOPOTE M TMapajuieibHOM TepeHoce. Cepbe3Hoe BHUMAHUE yaenseTcs (QOPMUPOBAHUIO YMEHUH pacCykiaTh, JelaTh MPOCTHIC
JI0OKa3aTeNbCTBa, JaBaTh 0OOCHOBAHUS BBIMOHIEMBIX AeHCTBUH. [lapaninenbHO 3aKiIabIBaIOTCS OCHOBBI JIJI M3YYEHUSI CUCTEMATUYECKUX
KYPCOB CTEpEOMETPHH, (PUUKH, XUMUU U APYTHX CMEKHBIX MTPEIMETOB

Kypc xapakrtepusyercs pallMOHAIBHBIM COYETAHUEM JIOTHYECKOM CTPOTOCTH U TEOMETPUUECKON HATJISTHOCTH. Y BEJIMUYMBACTCS
TEOpEeTHYECKasi 3HAUMMOCTh M3Yy4aeMOro MaTepuaa, pacllupsrOTCsS BHYTPEHHUE JJOTUUECKHE CBSI3HM Kypca, MOBBIMIACTCS POJIb JETYKIIHH,
CTENEeHb aOCTPAKTHOCTH H3y4yaeMOro maTepuaia. YdJallluecs OBJIQJCBAIOT MpUEMaMU AHATMTUKO-CUHTETUYECKOW NESITEIHbHOCTH TMpH
JI0Ka3aTesIbCTBE TEOpEM M pelleHuU 3afady. CHCcTeMaTHYecKoe H3JI0KEHHE Kypca MO3BOJISIET MPOJOJIKUTH padoTy Mo (pOopMUPOBAHUIO
MPEACTABIICHUNA YYalIuXCd O CTPOCHHHM MaTEeMaTUYECKONW TEOpuH, OOECICUMBACT pPA3BUTHE JIOTUUECKOTO MBIIIJICHUS HIKOJIHLHUKOB.
W3noxkeHne maTtepuana XapaKTepu3yeTcs MOCTOSIHHBIM OOpalieHueM K HarJsITHOCTH, MCIOJb30BaHMEM PHUCYHKOB M UEPTEXKEW Ha BCeX
sTanax oOyd4eHUs M Pa3BUTHEM TeOMETPUYECKON MHTYHUIIMHM Ha 3TOW ocHOBe. lleneHampaBieHHOe oOpallieHne K mpuMepam U3 MpPaKTHKA
pa3BUBAECT YMEHUS YYAIIUXCS BBIWICHSATh reoMeTprudecKkue (hakThl, POPMBI, U OTHOIIICHHUS.



Ilenu uzyuenusn Kypca:
--pa3BUBATh MIPOCTPAHCTBEHHOE MBIIIJICHUE U MATEMATHYECKYIO KYJIbTYPY;
-YUYUTb SICHO M TOYHO U3JIaraTb CBOW MBICIIH;
-popMHUpOBaTh KadecTBa JMYHOCTH HEOOXOAMMBIC UYEIOBEKY B TOBCEAHEBHOW >KM3HH: YMEHHE IPEOJ0JICBaTh TPYAHOCTH, JOBOIUTH
HayaToe JeJ0 A0 KOHLA;
-IIOMOYb MPUOOPECTU OMIBIT UCCIEAOBATEIILCKON PaOOTHI.

3adauu Kypca:

-HAY4YUTh MOJIb30BATHCSI TEOMETPUUECKUM S3bIKOM JIJISl OITUCAHUS IPEIMETOB;
-Ha4aTh U3YYEHUE MHOTOYTOJIbHUKOB U UX CBOMCTB, HAYYNTh HAXOJUTh UX IUJIOIIA/IH;
-BBeCTH Teopemy I[ludaropa u HayduTh NPUMEHSATH €€ MPU PEIICHUU MPSIMOYTOJIBHBIX TPEYT0JIbHUKOB;
-BBECTH TPUTOHOMETPUYECKUE TOHATHUS CHUHYC, KOCUHYC M TAHTE€HC yrja B MPSMOYTOJbHOM TPEYTrOJbHHUKE HAyYUTh MPUMEHSTH ITH
MOHSATHUSI TIPU PEIICHUH MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;
-BBECTH MOHATHE MOA00US ¥ PU3HAKHU MTO00US TPEYTOJbHUKOB, HAYYUTh PEIIaTh 3a/1a4d HAa MPUMEHEHUE MTPU3HAKOB MOI00US;
-O3HAKOMMUTb C MTOHSATHUEM KacaTeJIbHOU K OKPYKHOCTH.
Mecmo npeomema 6 6azucnHom naame.

Pabouas mporpamma pa3paboTana Ha 68 yacoB W3 pacuera 2 yaca B Henemto: 24 X 34 Henenu = 684. CornacHo ¢enepanbHOMY
0a3ucHOMy y4eOHOMY IJIaHy HAa U3yYE€HHWE MAaTEMAaTUKHU B 8 KJIacce OTBOJUTCS He MeHee 175 yacoB M3 pacueTa 5 4 B HENEJI0, IPU 3TOM
pa3zieJieHue 4acoB Ha U3YUYEHUE alnreOpbl U TEOMETPUU MOKET OBITh CIIETYIOIINM:

— 4 yaca B Hejento anreOpsl U 2 yaca B HEJEII0 T€OMETPUM B TEUEHHE Bcero ydyeOHoro rojaa, utoro 140 gacoB anredopsl u 70 dacos
TE€OMETPUH.

PaGouast mporpaMmma 1o reoMeTpur paccuMTaHa Ha 2 4 B Henemto (68 9 B Tof), B TOM YHCIIE:

— JJIs1 IPOBEACHHSI KOHTPOJBHBIX padoT — 5 4.,

— MOBTOpeHue — 8 4., pe3eps — 2.



Ponv npeomema 6 hopmuposanuu ooueyeOHbIX yMEHUN U K1104E6bIX KOMNEMEeHYUIl y4auuxcs
N3yyeHnue reoMeTpuu B OCHOBHOM IIIKOJIE Ia€T BO3MOYKHOCTh YUAIIUMCS JOCTUYD CJIEIYIOUIUX Pe3yJIbTaTOB Pa3BUTHSA:
8 IUYHOCIMHOM HANPAGIEHUU:

1) ymeHHe SICHO, TOYHO, TPAMOTHO HW3JIaraTh CBOHM MBICIIM B YCTHOM W NMHCHMEHHOW peYd, MOHMMATh CMBICH ITOCTABICHHOHN 3ajadw,
BBICTPanBATh apryMeHTaluIo, MPUBOJNTD IpUMEPHI u KOHTPHPHUMEPHI;
2) KPUTUYHOCTH MBINUICHUS, YMEHHE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIMYATh TUTIOTE3Y OT (aKTa;

3) mpejacTaBlieHHEe O MAaTEMAaTUYECKOW HayKe Kak cdepe YeIOBEUYECKOW JEATENIHOCTH, 00 dTamax ee pa3BUTHS, O €€ 3HAYMMOCTH IS
Pa3BUTHS LIUBUIIN3ALINH;

4) KpeaTWBHOCTH MBIIICHHS, HHUIIMATHBA, HAXOJYUBOCTh, AaKTHBHOCTD TIPU PEIICHHN MaTEMAaTUYECKUX 337134,

5) YMEHHE KOHTPOJIUPOBATh IIPOIIECC U pe3yJbTar yueOHOMI MaTeMaTUYECKOU NEATEIbHOCTH;
6) crmocoOHOCTH K AMOIMOHATBHOMY BOCIIPHSITHIO MATEMAaTHIECKUX OOBEKTOB, 33]1a4, PEIICHUH, pacCyKICHHIA;

8 MemanpeomMemHoOM HanpaeIeHuu.

1) mepBOHaYaIbHBIC MPEJACTABICHHUS 00 MAEAX M O METOJaX MaTEeMAaTUKH KaKk 00 YHHBEPCAIHLHOM SI3bIKE HAYKH M TEXHHKH, O CPEICTBE
MOJEIUPOBAHUS ABICHUH U IIPOLIECCOB;

2) yMeHHE BUJIETh MATEMAaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIECMHOM CUTYalluH B APYTHX TUCIHUIUIMHAX, B OKPYKAFOIICH KHU3HU

3) yMeHHe HaXOJUTh B Pa3IMYHBIX UCTOYHUKAX MH(OPMAINIO, HEOOXOUMYIO ISl PEIICHHUS MaTEMAaTHUECKUX MPOOJIEM, U TPEICTABISAT
ee B TMOHATHOM (opMe; MPUHUMATh PEIICHHWE B YCIOBUSAX HEMOJHOM M W30BITOYHOH, TOYHOW M BEPOATHOCTHOW HH(OpMaLuu;
4) yMeHUWE MOHMMATh W WUCIOJIB30BaTh MAaTEMATUYECKHE CPEICTBA HAISATHOCTH (rpaduKu, AMArpaMMbl, TaOJMIIBI, CXEMBI W Jp.) IJIs
WJUTFOCTPALINH, WHTEPITPETALNH, apryMEHTAIUH;
5) yMeHue BBIBHraTh THIIOTE3bl MPH  PEHICHMM Y4YeOHBIX 33Ja4 ©M  TOHMMaTh  HEOOXOIUMOCTh HMX  IMPOBEPKH;
6) yMeHHe NPUMCHSTh HHIYKTUBHBIC U JICAYKTHBHBIC CIIOCOOBI PAaCCYKICHUH, BUIETh PA3INYHbIC CTPATET U PEIICHHS 337134,

7) TOHUMAaHUWE CYNTHOCTH AITOPUTMHYCCKUX MPEANMUCAHUN U YMEHHE JCHCTBOBATh B COOTBETCTBUU C MPE/JIOKECHHBIM aJlTOPUTMOM;

8) yMeHHe CaMOCTOSITEbHO CTaBUTH IIEJIH, BHIOMPATh M CO3/IaBaTh aJTOPUTMBI JIJIsl PEHICHUS YYeOHBIX MATEMAaTHIYECKUX TPOOIIEM;

9) yMeHue mIaHupoBaTh U OCYIECTBIIATh 1E€ATEIbHOCTD, HAPABICHHYIO HA PELIECHHE 3a/1a4 UCCIIEA0BAaTENbCKOTO XapaKTepa;



Mesicnpeomemmnuie ceazu.

['eomerpusi — oAMH U3 BAXHEWIIMX KOMIIOHEHTOB MAaTeMaTHYeCKOro OOpa3oBaHMs, HEOOXOAUMBIN s NpUOOpETeHUs
KOHKPETHBIX 3HAaHHUI O NMPOCTPAHCTBE M NMPAKTUYECKHU 3HAYMMBIX YMEHHU, (OPMUPOBaHUS S3bIKA OMHCAHUS OOBEKTOB OKPYKAIOIIETO
MUpa, JIS Pa3BUTHUSI IPOCTPAHCTBEHHOI'O BOOOPAKEHUS W HHTYMUILIMU, MAaTEMaTUYECKOW KYJbTYphl, Ul 3CTETUYECKOTO BOCHUTAHUS
yuanuxcs. M3yueHue reoMeTpu BHOCHUT BKJIAJ B Pa3BUTHE JIOTUYECKOTO MBINIICHUS, B (OPMHUPOBAHUE MOHATHUS JI0KA3aTENIbCTBA.
OBnajieHue CUCTEMON I€OMETPUUYECKUX 3HAHUN M YMEHUH, HEOOXOIUMO ISl IPUMEHEHUSI UX B IMPAKTHUUECKOH AESTENbHOCTU, N3YYECHUS
CMEXHBIX JTUCIUIUINH, IPOJ0JKEHUS 00pa30BaHMUsL.

['eomeTpuyeckne yMEHHMsS U HABBIKA NPOJOJIKAIOT MHTEIUIEKTYalbHOE PAa3BUTHE y4YaIUXCS, (OPMUPOBAHUE KAYECTB JIMYHOCTH,
HEOOXOIMMBIX YEJIOBEKY ISl MOJHOLUEHHON KU3HU B COBPEMEHHOM OOIIECTBE; SICHOCTH M TOYHOCTH MBICIIHA, KPUTUYHOCTH MBILIUICHHS,
WUHTYUIIUHU, JIOTUYECKOTO MBILUICHUS, 3JEMEHTOB aJrOPUTMUYECKON KyJIbTYpbl, MPOCTPAHCTBEHHBIX MPEACTaBICHUI, CIIOCOOHOCTH K
NPEOJI0JICHUI0 TpyAaHocTe. Takum 00pa3oM, MHOTME TEMbl T€OMETPUHU SIBIIAIOTCS OCHOBOWM IJisl M3Yy4YeHUsT  (PU3MKH, Teorpaduw,
UH(POPMATUKHU, TEXHOJIOTUH, YEPUEHHUS, U300pa3UTEIHLHOIO UCKYCCTBA, aCTPOHOMHHU

[IpeaMeTBI €CTECTBEHHO-MATEMAaTUYECKOr0 LHKJIA JAKT YYAIIMMCS 3HAHHMS O XUBOM M HEXHBOM NPUPOAE, O MaTEpUAIIbHOM
€IVMHCTBE  MHUpAa, O TMPUPOJHBIX pecypcax M  HMX  HUCIOJb30BAaHUM B  XO3SMCTBEHHOM  JIESATEIIBHOCTM  4YEJIOBEKA.

OO6mue y4yeOHO-BOCIIMTATENbHBIE 334yl 3TUX IMPEIMETOB HANpaBlIEHbl HAa BCECTOPOHHEE T'aAPMOHUYHOE PAa3BUTUE JUYHOCTH.
BakHelluM yclIOBUEM pEIIeHUs] 3THX OOIIMX 3aJady SBJISETCS OCYIECTBICHHWE W PAa3BUTHE MEXIPEIAMETHBIX CBSI3€M MPEAMETOB,
COIJIACOBAaHHOM paboThI yuuTenen-mpeIMeTHUKOB.

N3yuyenue Bcex MpeIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA TECHO CBSI3aHO ¢ MaTeMaTukoud. OHa JaeT ydaluMmcsl CUCTEMY 3HaHUM U
YMEHHM, HEOOXOAUMBIX B IMOBCEIHEBHOM XU3HU WM TPYIOBOM JAEATEIBHOCTH YEJNOBEKA, a TaKkKe BaXHBIX JII H3YyYEHUS CMEXKHBIX
npeaMeToB. Ha ocHOBe 3HaHUMI MO0 MaTeMaTUKe B MEPBYIO odyepeab POPMUPYIOTCS OOLIEPEAMETHBIE PACUETHO-U3MEPUTEIbHbBIE YMEHHUS.
[IpeeMCTBEHHBIE CBSA3M C KypCAMHM €CTECTBEHHOHAYYHOI'O LMKJA PACKPBIBAIOT MPAKTUYECKOE NPUMEHEHUE MATEMAaTUYECKUX YMEHHUU U
HaBBIKOB. DTO CIIOCOOCTBYET POPMHUPOBAHUIO Y YHALIUXCS LIETIOCTHOTO, HAYYHOI'O MUPOBO33PEHUSI.



Ocobennocmu opzanusayuu yuedbHo20 npoyecca

Baxxnyto poib B ydeOHOM mpoliecce UrparoT GopMbl OpraHu3auuu 00ydeHusi Wik BUJIbI 00yUYEHUs, B KAUECTBE KOTOPBIX BBICTYHAIOT
YCTONYUBEIE CIIOCOOBI OpraHu3alHH NeJaroru4eckoro npolecca.

OcHoBHOM (GopMOIl opraHu3aiuu y4eOHO-BOCTIUTATEIbHON pabOThl C y4YallUMHCS B IIKOJIE SBJSETCS YPOK ( YpOK O3HAKOMIJICHUS C
HOBBIM MaTEpHAJIOM, YPOK 3aKPEIJICHUSI U3YYEHHOTO, YPOK MPUMEHEHUS 3HAHUM U YMEHHH, YPOK 0000IIECHUS U CUCTeMATU3alluu 3HAHUH,
YPOK MPOBEPKU U KOPPEKIMU 3HAHUN U YMEHHUU, KOMOMHUPOBAHHBIN YPOK) OJIHAKO, HAUMHAs ¢ 7 Kjacca, MOTYT ObITh UCIIOJIb30BaHbl U
npyrue ¢opmbl oO0yueHus. [IlpumeHeHne pasHOOOpa3HbIX, HECTAHAAPTHHIX (POpPM 00yUYEHUS JOJKHO B MEPBYIO OYEPE/lb COOTBETCTBOBATH
WHTEJUICKTYaJlbHOMY YPOBHIO Pa3BUTHSI OOYYAIOIIMXCS UM WX TCUXOJOTHYECKUM ocoOeHHocTsaM. K HectanmapTHbeiM (popmam 00ydeHUs
MaTeMaTUKH B IIIKOJE€ OTHOCSTCS: JIEKIIMH, CEMHUHAPbI, KOHCYJIbTAllMU, SKCKYPCUHU, KOH(PEPEHIMU, MPAKTUKYMBbI, JIEJIOBbIC WIPBHI,
TUAAKTUYECKUE UTPBI, YPOKU-3a4€Thl, paboTa B rPyIIax.

He menee BbDKHBI U (pOPMBI KOHTPOJIS 3HAHMI, YMEHUN, HABBIKOB (TEKYIIUH KOHTPOJb, JTUATHOCTUYECKUM, PYyOEKHBIN, UTOTOBBIN).
@DopMBI TAKOTO KOHTPOJIS TAKXKE PA3IUUYHBI. DTO MOTYT OBITh U KOHTPOJbHBIE PAOOTHI, U CAMOCTOSITENIbHBIC IOMAITHUE PAOOTHI, U 3aIlUTa
pedepaToB U MPOEKTOB, U MEPEBOHBIE YK3aMEHbI, 1 UHANBUyaIbHOE COOECEIOBaHHUE, TMATHOCTUUECKUE pabOThI, a TAKKE KOMILJIEKCHOE
cobecenoBaHne W 3amuTa TeMbl. [l 3akpersieHuss OCHOB TEOPETHMYECKOW 0asbl 11e1eco00pa3HO MPOBOJUTh YPOKH-3a4YEThl,
MaTeMaTU4YECKUE,TUKTAHTbI,0JTUI[-OTIPOCHI.

Jlns pa3BUTHSL y y4dallIMXCS MHTEpPECA K M3y4aeMOMY MPEAMETY U, KaK CIIECICTBUE, ITOBBIIICHUSI KAYECTBA 3HAHUW HCHOJIB3YIOTCA
COBPEMEHHbBIE THHOBAI[MOHHBIE TEXHOJIOTUU TAKUE, KAK:

% TexHosorus ypoBHeBo# nuddepeHnuanuu o0ydeHus
¢ TexHosorus mpoOJIEeMHO-Pa3BUBAIOIIETO O0yUEHHUS
%+ 3110poBbe-cOEpErarInrue TEXHOJIOTHH

¢ TexHOJIIOTUH COTPYJHUYECTBA

** Urposble TEXHOJIOTUU



COAEPKAHUE ITPOT'PAMMBbI

YerbipexyroabHuku (144.)

MHOTOyroJIbHUK. BBITyKIIbI MHOTOYTOJIBHUK. YeTblpexyroabHuK. MHOTOYyrosibHuKU. [lapamienorpamm,
ero ceorcrtBa. [Ipu3naku napamuienorpamma. Pemenue 3anau o teme «llapannenorpammy»

Tpaneuus. Teopema ®@aneca. 3agaun Ha nocTpoeHue. [IpsiMOYrobHUK, €r0 CBONCTBA.

PoMO, kBagpat, ux cBoiicTBa. OceBasi U LIEHTpaIbHasi CAMMETPHHU.

Inomaan puryp (144.)
[TonsiTue miomaan MHoroyrojibHuka. [lnomans npsmoyronbpHuka. [Tnomaas napanienorpamMmma.
[Inomanp TpeyroiapHuka. Teopema 00 OTHOIIEHHUH IUIOLIA/IEN TPEYTOIBHUKOB, UMEIOIUX 10 PABHOMY YTIIy.
[Tnomans Tpanenuu. Teopema I[udaropa. Teopema, oOpaTHas Teopeme [Tudaropa
®opwmyna ['epoHa u ee npUMEHEHNE B PEILICHUH 3a/1a4.

IHoxo0HbIe TpeyroabHuku (194.)

Omnpenenenre NoJ0OHBIX TPEYTOIbHUKOB. OTHOIIEHKE TUIOIIAAeH MOJOOHBIX TPEyroibHUKOB. [1epBbiit mpru3HaK M000Us TPEYTOIbHUKOB.
BTtopoii u TpeTuit npusHaku nmogo0us TpeyrodbHUKOB. CpeaHsis IUHUS TpeyroibHuKa. CBOMCTBO MeIMaH TPEYTOJIbHUKA.
[TponoprmoHanbHbIe OTpe3Ku. IIponopuroHanbHbple OTPE3KH B IPSIMOYTOJIBHOM TpeyrojpHuKe. CUHYC, KOCHHYC M TAHT€HC OCTPOTro yria
PSMOYTOJIBHOTO TPEYTOJIbHUKA. 3HAYEHNs CUHYCa, KOCUHYCa U TAaHT€HCa JJIS

yriioB 30, 45 u 60. CooTHOMIEHUS MEXK1y CTOPOHAMH M YIJIaMU MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

Oxpy:xHocThb (174.)

B3anmHoe pacnonoxkeHue npsiMOM M OKpykHOCTU. KacarenbHass K OKpPYKHOCTH, €€ CBOWCTBO M Ipu3HaK. ['paaycHas Mepa Ayru
okpykHOCTH. llenTpanbubiii yron. Bmucanweiii yron. Teopema o BmucanHoM yrie u cheictBue w3 He€. Teopema 00 oTpeskax
nepecekaromuxcsi xopa. CpoilctBo OuccekTpuchl yria. CepeauHHBIA NeprneHIuKymsap. Teopema O TOUKEe TMEpPECeUeHUs BBICOT
TpEeyroJibHUKa. YeTbIpe 3amedaresIbHble TOYKM TpPEyrojabHUKA. BrmcaHHas OKpYyKHOCTb. CBOMCTBO ONMCAHHOIO YETHIPEXYTOJIbHHKA.
OnurcanHast OKpy>KHOCTb. CBOMCTBO BIIMCAHHOTO YETHIPEXYTOJIbHUKA.



IloBTOpeHue, pemenue 3aaay (1 4.)

Pe3yabTaThl 00yyeHus

Ilnanupyemblil ypOBEeHb NOATOTOBKH YYALIMXCH.

B PE3YIbTATC U3YUCHUS I'COMETPHUH YUYCHHUK OOJIKCH

1
SHAMb/NOHUMAMb

® CYILECTBO ITOHATHS MAaTEMAaTUYECKOTO TOKA3aTENbCTBA; [IPUBOAUTH IIPUMEPBI JJOKA3aTENbCTB;
® CYIIECTBO ITOHATHS AJITOPUTMA; IIPUBOIUTH IPUMEPHI AITOPUTMOB;

® KaK HCIOJIb3YIOTCSI MareMaTuueckue (OpMyJibl, YPaBHEHHS M HEPABEHCTBA; MPUMEPBI MX MPUMEHEHUS JUI PELICHHUs MaTeMAaTHMYeCKUX U
NPaKTUYECKUX 3a/1a4;

® KaKk MaTeMaTUYECKH Olpe/ieeHHbIE ()YHKLIMH MOTYT OMUCHIBATh PEASIbHbIE 3aBUCHMOCTH; MPUBOIUTH IPUMEPHI TAKOTO OIMCAHMS;

® KaK NOTPEOHOCTH MPAKTUKU IPUBEITM MATEMATUYECKYIO HAYKY K HEOOXOAMMOCTH PACILIUPEHUS IOHSTHS YMCIa;

® BEPOSTHOCTHBIN XapaKTep MHOIMX 3aKOHOMEPHOCTEN OKPY’KAKOILEr0 MUPA; IPUMEPBI CTATUCTUUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

e KakuM OOpa3oM IeoMEeTpHsl BOZHHKIIA M3 MPAKTUYECKHX 33/1ad 3eMJIEMEpUs; MPUMEPhI T€OMETPUUECKUX OOBEKTOB U YTBEPXKICHU O HUX,
BAKHBIX JUISl [IPAKTHKY;

® CMbICT WAEAIM3alUM, TMO3BOJSIOIIEH pellaTh 3a/aud PeajbHOM JEHCTBUTENPHOCTH MATeMaTHYeCKMMH METOAaMU, MPUMEphl OIIMOOK,
BO3HUKAIOLMX TIPU UICATN3ALIIM.

® - yMETh MOJIb30BAThCS T€OMETPUUECKUM SI3BIKOM JJISl OTIMCAHMS IPEIMETOB;

® -3HATh BUJbl MHOTOYT'OJILHUKOB U UX CBOMCTBA, YMETh HaXOJUTh UX IUIOUIA/IH;

e -3HaTh Teopemy [ludaropa u ymerb NpUMEHSTH €€ IPU PEIICHUU IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB,

® -3HaTh TPUTOHOMETPUYECKHE MOHATHS CHUHYC, KOCUHYC W TAaHI'€HC yIJla B MPSIMOYIOJBHOM TPEYTOJIbHUKE, YMETh NPUMEHATH 3TH
MOHATHUS IPU PEUICHUH MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;

® - 3HATh IIOHATUC HOII06I/I$I H IIPU3HAKU H0)106I/I${ TPCYTOJIbHUKOB, YMCTDh PCHIATH 3aa4M HA IIPUMCHCHHC ITPU3HAKOB HO)IO6I/I$I;



® - 3HATh MOHITHE KACATEILHOU K OKPYKHOCTH.

TpeOoBaHUA K OLlCHKE 3HAHUN YYALIUXCH

Kpurepuu olleHKH YCTHBIX OTBETOB Y4alUXCH
OTBeT O1IeHUBAETCA OTMETKOM «5», €CIIH YUCHHUK:
MIOJIHO PACKPBLI COJIEpPKaHNE MaTepraia B 00beMe, IPEelyCMOTPEHHOM MTPOrpaMMoOil U Y4eOHHKOM,
V3JI0KWI MaTe€pUall T'PaMOTHBIM SI3bIKOM B OIIPEIEIICHHOM JIOTMYECKOM ITOCIEI0BATEIBHOCTH, TOYHO MCIIOJIB3Yysl MaTeMaTHYECKYHO
TEPMHUHOJIOTHIO U CUMBOJIUKY;
MPaBUJILHO BBITIOJHUII PUCYHKH, YEPTEKH, rpaduKH, COMyTCTBYIOIINE OTBETY;
MOKa3aJl YMEHHUE WLIFOCTPUPOBATH TEOPETUUYECKHUE IOJOKEHHUSI KOHKPETHBIMU MPUMEPAMH, NMPUMEHAThH UX B HOBOW CHUTyallud TPHU
BBITIOJIHEHUHU MPAKTUYECKOTO 33/1aHUS;
MPOJIEMOHCTPUPOBAJI YCBOCHHUE PaHEE M3YUYEHHBIX COMYTCTBYIOIIMX BOMPOCOB, CPOPMHUPOBAHHOCTh U YCTONYMBOCTH MCHOJIb3yEMBbIX
pu 0TpabOTKEe YMEHUN U HABBIKOB;
OTBEYAJI CAMOCTOSITEIbHO 0€3 HaBOJSIIUX BOIMPOCOB y4HuTeNss. Bo3MOXKHBI O7]HA - JBE HETOYHOCTU MPHU OCBEUIEHUU BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaX, KOTOPBIE YUEHUK JIETKO UCIIPABUII 110 3aMEYAHUIO YUUTEINS.
OTBeT OLICHUBAETCSI OTMETKOM «4», €CII YUYEHUK
YAOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLEHKY «5», HO MPHU 3TOM MMEET OJUH W3 HEIOCTATKOB: W3JIONKEHUU JOMYIIECHbI
HeOoJIbIIIME POOETTbl, HE HCKA3UBIIINE MATEMAaTUUECKOE COJICPKAHUE OTBETA; 3aMEUAHUIO YUUTEIS;
JOMYIIEHBI OIIMOKA MM 0oJiee ABYX HEIOYETOB MPU OCBEIICHUH BTOPOCTENEHHBIX BOMPOCOB MJIM B BBIKJIAJKaX, JEIKO UCIPaBICHHbIE
110 3aMEUYAHUIO YUUTEIIS.
OT1meTKka «3» CTaBUTCA B CIEAYIONINX CIy4asiX:
HEMOJIHO WJIM  HEMOCHEJ0BATeIbHO PACKPBITO COJACpKAHUE MaTepuana, HO TOKa3aHO oOIllee TIMOHMMaHHWE BOIpoca W
IPOJIEMOHCTPUPOBAHBI YMEHHUSI, IOCTATOYHBIC IJIs1 JATBHEHIIIETO YCBOCHHS IPOTPaMMHOT0 MaTepuaia (onpeneneHabie « TpedoBaHusaMu
K MaTEMaTUYeCKON MOATOTOBKE YUAITUXCS»);



UMEJTUCh 3aTPYAHEHUS WIH JOMYIIEeHbl OIMOKHU B ONPE/IeICHUU MOHSATUM, UCTIOIb30BaHUN MaTeMaTHUYECKOW TEPMHUHOJIOTUH, YEPTEkKaX,
BBIKJIAJIKaX, UCIPABIICHHBIE TI0CJI€ HECKOJIbKUX HABOSIINX BOIIPOCOB YUUTEIIS;

YUYEHHMK HE CIPABWICS C MPUMEHEHUEM TEOPUH B HOBOW CHUTYyallMU MPU BHITOJIHEHUH MPAKTHUECKOTO 3aJaHUs, HO BBITIOJHUI 3aJlaHuUs
00s13aTEIHFHOTO YPOBHS CIIOKHOCTH 110 JAHHOU TEME;

IIPY 3HAHUW TEOPETUIECKOTO MaTepHuaia BhISABICHA HEIOCTATOUYHAS C(HOPMUPOBAHHOCTh OCHOBHBIX YMEHHUI M HABBIKOB.

OTMeTKa «2)» CTaBUTCS B CIECAYIOIINAX CIIy4asx:

HE PACKPBITO OCHOBHOE COJIep KaHNe Y4eOHOro MaTepuaa;

00HapyKEHO HEe3HAHKE WM HEMOHMMaHUEe YYEHUKOM OoJibliiel min Hanbosiee BAXKHOW YacTH y4eOHOro Marepuara;

JOMYIIEHBl OMMOKK B OMPENEICHUU TMOHATUN, MPU UCIOJIb30BAHUU MAaTEeMaTHYECKOM TEPMHUHOJIOTHM, B PUCYHKAX, YEPTEKAX WU
rpadukax, B BIKJIQJIKaX, KOTOPbIE HE UCIIPABJICHBI MTOCJIE HECKOJIBKUX HABOJISAIIUX BOIIPOCOB YUUTEIS.

Kpumepuu ouyenku nucoemMenHblX padbom yuaujuxcs

OTtmMmeTKka «5» cTaBUTCS, €CIIH:

paboTa BBITIOJIHEHA TTOJIHOCTHIO;

B JIOTMUECKUX PACCYXKJICHUSIX U OOOCHOBAHHUM PEIICHUS HET MPOOEJIOB U OLINOOK;

B PCIIEHUU HET MAaTEeMaTHYECKUX OIMMOOK (BO3MOJKHA OJlHA HETOYHOCTH, OMKCKA, HE SIBJISIONIASCS CJICICTBUEM HE3HAHWS WM HEMo-
HUMaHHUs y4eOHOro MaTepuaa).

OTtmeTKa «4» CTaBUTCS, €CIIN:

paboTa BBIMOJIHEHA IMOJHOCTHIO, HO OOOCHOBAaHMS IIArOB PEIIEHUS HEIOCTATOYHBI (€Cu yMEeHHEe OOOCHOBBIBATH PACCYKICHUS HE
SBJISUIOCH CIIEIUATBHBIM OOBEKTOM MPOBEPKH);

JOMyIleHa OJHa OoIMMOKa WM JIBa-TPW HEJOYeTa B BBHIKJIAJIKaX, PUCYHKaX, 4epTekax Wiu Trpadukax (eciaum 3TH BUABI pabOThHl HE
SIBJSUTUCH CIICIIMAIBHBIM O0OBEKTOM MPOBEPKH ).

OT1meTrka «3» CTaBUTCS, €CIIH:

JOMYIIEHBI 0oJiee OHOM OMmMOKM Win Oojee MBYX-TPEX HEIOYETOB B BHIKIIAJKAX, YEPTEKAX WM Tpadukax, HO yJalluics BIAJCET
00s13aTeIPHBIMH YMEHUSIMH 10 TIPOBEPSIEMO TEME.

OTMmeTKa «2» CTaBUTCS, €CIIH:



AOITYHICHBI CYIIICCTBCHHBIC OIHI/I6KI/I, IIOKAa3aBIINC, YTO yanHHﬁCH HC BJIaACCT
00s13aTeILHBIMU YMCHUAMU I10 HaHHOﬁ TEME B IMOJHOM MCpC.

IlepeyeHb TuTEpPaTypHI.
JJIA yYUTeJISA:
1. Aranacsu JI. C., byry3oB B. @., Kagommnes C. b., [To3usk 3. I'., FOxguna U. U. 'eometpus 7-9. — M.: IIpocBemenue, 2008.

2. Aranacsu JI.C., byry3zos B.®. U3yuenue reometpuu B 7-9 knaccax. - M.: [Ipocsemnienue, 2003.

3. TI'aBpunoa H.®.. [Toypounsie pa3zpaboTku no reometpuu 8 kiacc. — M: BAKO, 2005.

4. 3aBuu JI.U. u apyrue. KoHTposibHbIe U TpOBEpOUHBIE PAOOTHI 10 TeoMeTpun /-9 kiaccwl. - M.: IIpoda, 2001r.

5. 3uB b.I'., Mennep B.M. Jlunaktuueckrue Marepuaisl mo reomerpu. - M.: [IpocBemenune, 1999r.

6. 3uB b.I'. Memtep B.M..bakunckunii A.I'. 3agaum o reomerpun s 7-11xkmaccos. - M.: [Ipocsemenne, 1991r.

7. MenbaukoBa H.b. T'eomerpus: Jlunaktudeckue Matepuaibl s 7-9 kil o01ieo0pa3oBart. yupeKICHUM. — M.: Muemo3uHa,
1999.

8. IlpumepHasi mporpaMMa OCHOBHOTO o0miero oOpaszoBanmst mo Marematuke 2005r. (COOpHMK HOPMATHBHBIX JIOKYMEHTOB.
Marematuka / coct. 2.J1. {nenpos, A.I' ApkanbeB. — 2-e uz., crepeoturl. — M.: JIpoda, 2008),

9. IIporpammsl 06111€00pa3oBaTENbHBIX YUpekaeHui. ['eomerpus. 7 — 9 kiaccol./coct. Bypmuctposa T. A. — M: «IIpocsemenne», 2008

10.Crannapt ocHOBHOTO 00111€T0 00pa3oBaHus o MaremaTuke//«BectHuk oopazoBanus» -2004 - No 12

AJIA yJalmuxcsi:

1. Aranacsan JI. C., byry3oB B. ®@., Kagomiies C. b., [To3usik 2. I'., FOnuna 1. U. 'eomerpus 7-9. — M.: IIpocsemienue, 2008.
2. 3uB b.I'., Mennep B.M. Jlugaktuueckue Mmarepuaiibl o reometpun. - M.: [IpocBemenue, 1999r

MarepHaJbHO-TEXHHYECKOE 00ecneuyeHrne 00pa3oBaTeIbLHOI0 mpoiecca



.CTaHI[apT II0 MAaTCMATUKEC, IIPUMCPHLIC IIPpOIrpaMMBbI, ABTOPCKHC IIPpOIrpaMMBbI, KOTOPBIC BXOIAT B COCTaB 00513aTEeIHLHOTO

IMpOorpaMMHO-MCTOJUYCCKOTO oOecrnicueHUs KabMHeTa MaTEMaTHUKH.

2. KoMIuiekTsl yueOHUKOB, pEKOMEHJOBAaHHBIX MM JIOMYIIEHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit @enepanuu.

3. PabGoumne TeTtpaam, MUAAKTHUECKHE MaTepUaibl, COOPHUKH KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX PabOT, MPaKTUKYMbl MO PEIICHHIO

8.
9.

3aJ1a4, COOTBCTCTBYIOIHEC NCIIOJIb3YCMbIM KOMILICKTAM y‘{C6HI/IKOB

. COopHMKHM 3a7aHuil (B TOM 4HCIEe B TeCTOBOM (hopme), 00eCleUMBAIOMIMX JAMATHOCTUKY M KOHTPOJIb KauecTBa OOy4YeHUsS B

COOTBCTCTBHHU C TpC6OBaHI/ISIMI/I K YPOBHIO IIOATOTOBKH YYalllUXCs

. Haquaﬁ, HAY4YHO-IIOIIYJIApHAsA, UCTOPHUYCCKAA JIHUTCpaTypa, H€O6XOI[I/IM3H I IIOATOTOBKHM AOKJIaAOB, COO6IH€HI/If/'I, pe(bepaTOB,

TBOPUYECKHUX padoT.

. Ta6JIHIII>I II0 MaTCMATHUKEC, COACPIKAIINC IIpaBHJIa HGﬁCTBHﬁ C yucCJIiaMu, Ta6J'II/II_[BI MCTPHUYCCKUX MCP, OCHOBHBLIC CBCACHH: O IINIOCKUX

U TPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (PUTypax, OCHOBHbIE MaTeMaTW4yecKue (POpMyJibl, COOTHOILIEHHUS, 3aKOHBI, TI'paduKH
(YHKLIHM.

. MynbTuMenuiinple 0Oy4Yaroniue MporpaMMbl M AJIEKTPOHHBIE Y4YeOHBbIE HM3JAaHMS MO OCHOBHBIM pasjieflaM Kypca MaTEeMaTHKH,

MIPEIOCTABIISAIONINE TEXHUYCCKYI0 BO3MOXKHOCTH TOCTPOCHHUS CHCTEMBI TEKYIIETO M WUTOTOBOTO KOHTPOJIS YPOBHSI TOJTOTOBKH
ydaiuxcs (B TOM uucie, B popMe TeCTOBOTO KOHTPOJIS).

VY4ebHo-TIpaKkTHYecKoe 000pyI0BaHUE.

AynutopHasi J0CKa C MATHUTHOM TTOBEPXHOCTBIO U HAOOPOM MPUCTIOCOOJICHUMN TSI KPETUICHUST TaOIHII.

10. KOMIIIIEKT HHCTPYMEHTOB KIACCHBIX: JHHEKa, TpaHcropTup, yroasuuk (30°, 60°), yromsauk (45°, 45°%), mupkyis.

11. KapTouku MHAUBUAYATBHOTO, MU (P hepeHIIMPOBAHHOTO OMpOca

KaJIEH)]apHO-TeMaTI/I‘IECKOB IJIAHUPOBAHHE.

Nen\

Ha

Tema ypoka Tun JIeMeHThbI TpeOoBaHMsI K YPOBHIO Bun J1eMeHThbI Jomammne | Jlata
YPOKa | COEePKAHUS YPOKA | MOATOTOBKHU KOHTPOJISI | IONOJHUTEIb | € 3a]aHue | TPOBeJAeHHs

UM
Ko
JIU




00yJamuxcs HOT'0 mwian | dak
co/iep:KaHusl T.
2 3 5 6 7 8 9 10 11 12
MHOroyroJibHUK YOHM | 1)MHOroyroibHUKH. | 3HATH: ONpe/eIcHEe YO 11.39-41;
" 2)BBIITYKJIbIE MHOT'OYTOJIbHUKA, (hopMyITy Ne364(a,0)
MHOT'OYTOJIbHUKH. CYMMBI YTJIOB BBIITYKJIOTO ,365(a,0,r)
3)CymmMa yriioB MHOTOYTOJIbHUKA. , 368.
BBIITYKJIOTO YMeTh: pacrio3HaBaTh Ha
MHOTOYTOJIbHUKA. 4epTeKax MHOTOYTOIbHUKH
U BBIITYKJIbIC
MHOTOYTOJTbHUKH,
—_ MCIIOJIB3YS OIpe/ieTICHHE.
5 Pemenue 3anau VII3Y 1. Muoroyrois | 3HaTh: GOPMYITy CYMMBI CP Nel No
= HUKH. YIJI0B MHOTOYTOJIbHUKA. M 366,369,
~ 2. DneMeHTHI YMeTh: IpUMEHATH (15 mun) 370
§ MHOTOYTOJIBH | (OPMYITy CYMMBI YTJIOB
= HKa BBIITYKJIOTO
é MHOTOYTOJIbHUKA TIPU
(=] HaXOXJICHUU DJIEMECHTOB
; MHOTOYTOJIbHUKA.
Ej IMapanaeaorpam YOHM | [Napamnenorpamm, 3HaTh: onpeieNieHne NunuBuny | Jonomuurensh | [1.42
2 |m €ro CBOMCTBA. napajuiejaorpaMmma 1 ero aJIbHBIC bI€ CBOMCTBA Ne371 (a),
ﬁ CBOIICTBA. KapTouku | mapasienorpa | 372(s),
v YMern: pacrio3HaBaTh Ha MMa 376(6,r)
= YepTeskax Cpeiu
YeTHIPEXyTrOJILHUKOB.
Ipuznaxku KY [Tpusnaku 3HaTh: GOPMYITHPOBKHU @0 I1.43,
napaJuiejorpam napajieaorpamMmma CBOMCTB U MPU3HAKOB No383,373
Ma napajuiesorpaMmma. ,378(T)
YMersb: 10Ka3bIBATh, UTO TBopuecka
JAHHBIA YeTHIPEXyrOJbLHUK s pabora
SIBIISIETCS
MapajuIelIorPaMMOM.
= 9 Pemenue 3a1a4 YII3VY | [lapamnenorpamm, 3HaTh: onpeseseHue, CP No2 No375,




1o TemMe €ro CBOMCTBA U MIPU3HAKYU U CBOMCTBA M (15 384(B)
«Ilapanienorpa MIPU3HAKU. napajuiesorpaMma. MUH)
MM» YMeTh: BBIIOJIHATH
YEePTEXKH 110 YCIOBHUIO
3aJ1a4M, HaXOJUTh YTJIbl U
CTOPOHBI
napajuiesiorpaMmma,
HCIIONIBb3Ys CBOMCTBA YIJIOB
U CTOPOH.
Tpaneuus KY 1. Tpanemus 3HaTh: onpeeNeHre YO [1.44,
2. Cpennsis Tpaneuuu, CBOMCTBA Ne386,
JTWHUS paBHOOEIPEHHON TPACIHH. 387,390
Tpaneunuu YMeTh: pacrio3HaBaTh TBopuecka
3. PaBHOOenpeH | Tpamenuto, ee HIEMEHTHI, s pabora
Hasi BU/IbI HA YEPTEXkKaX,
Tpamenus, e | HaXOJUTb YIJIbI U CTOPOHBI
CBONCTBA. paBHOOEIPEHHON Tpanenuu,
HICIIOJIb3Ysl €€ CBOMCTBA.
Teopema PaJieca YOMH | Teopema ®daneca 3HaTh: GOPMYIUPOBKY Pemenue Ne391,
TeopeMbl Dayeca u 3a1aq 1mo 392
OCHOBHBIE JTarlbl €e TOTOBBIM
JI0Ka3aTeNnbCTBa. qepTexam
YMerb: IpUMEHATH
TEOpeMy B Ipoliecce
peleHus 3a1au.
3ajgauu Ha KY 3amaun Ha 3HATL: OCHOBHEIE THUIIEI CP N4 Jlenenue Ne394,393
NMoCTpoeHne MIOCTPOCHHE 3aJ1a4 Ha TIOCTPOCHUE M OTpe3Ka Ha n (6),396,39
VYmerb: nenuth oTpe3ok Ha | (15 muH) | paBHBIX yacTelt | 3(a)

N PaBHBIX YaCTEH,
BBIIIOJIHATH HeO6XOJII/IMI)Ie
HIOCTPOCHUSL.




10

11

12

13

Yeroipexyroabuuku (144)

I[IpsimoyrojibHUK YOHM | [IpssMOyTOJIbHUK, 3HaTh: onpeeneHue YO I1.45,
€ro dJIEMEHTEHI, MPSMOYTOJIbHUKA, €T0 Ne399,
CBOMCTBa 3JIEMEHTHI, CBOMCTBA U 401(a),404
IPU3HAKH. TBopuecka
YMmeTn: pacrio3HaBaTh Ha g pabora
yepTexkax, HaXOIUTh
CTOPOHBI, UCIIOJIb3YS
CBOICTBA YIJIOB U
auaroHaneu
Pom0, kBaapart KY 1. TlousTue 3HaTh: onpeseneHue IIpoBepka [1.46,Ne40
pomba, pomba, KBaapara Kak JIOMAIITHET 5,409,411
KBaJpara YaCTHBIX BUJIOB 0 3aJlaHus TBopuecka
2. CpoiicTBam | mapajuienorpamma. g paboTa
MIPU3HAKU YMeTh: pacno3HaBaTh U (nmpe3eHTa
n3o0paxarb poM0O, KBajpar, 1St
HaXO/IUTh CTOPOHBI U YTJIbI,
HCIIOJIb3Ys] CBOMCTBA.
OceBas n KY OceBas u 3HaThb: Buabl cummerpuu B | @O I1.47,
HEeHTpaJbHAas LIEHTpaTbHas MHOTOYTOJIbHUKAX. No415(06),
CHUMMeTpHUs CUMMETpPHS KaK YMern: cTpouTh 413(a),
CBOMCTBO CUMMETPUYHBIE TOUKU U 410
TFE€OMETPUUYECKUX pacro3HaBaTh (DUTYpBI, TBopuecka
¢buryp o0maiaro1ye oceBol 1 g paboTa
LIEHTPAJIbHOW CUMMETpUEH
Pemenne 3apau YIIZY 1. Tlpsmoyrosnb | 3HATh: ompeecHueE, CP «7 Ne406,
HUK, pOMO, CBOMCTBA U MPU3HAKU JAM 401(0)
KBaJpar. MpsIMOYTOJIbHHKA, poMOa, (15 mun)
2. CpoifctBam | KBajpara.
MPU3HAKU. YMeTh: BBIOTHITH YEPTEK
I10 YCJIOBUIO 33J1a4H,
MPUMEHSTH IPU3HAKH TIPH
pEIIEHNN 3aay.
Pemenne 3agaq YOC3 | YerslpexyroabHukH, | 3HATH: GOPMYIUPOBKU Teopetnu Ne4 12,




AJICMEHTHI, ompeeeHN, CBONUCTB U eckas CP 413(6)
CBOWCTBA, IPU3HAKKU | ITPU3HAKOB. (20 mun)
YMeTh: HAXOIUTH CTOPOHBI
KBaJIpaTa, €CJIM U3BECTHBI
YacTU CTOPOH, UCIIOJIB3YS
CBOMCTBA MPSMOYTOJIBHOTO
TpEeYroJbHUKA.
14 KonTposbnas YK3V | CgoiicTtBa u YMeTb: HAaXOAUTH B KP Nel
pabora Nel mo MIPU3HAKU MPSIMOYTOJIBHUKE YTOJI b
TEeMe: IPSIMOYTOJIBHUKA, MEXIy IUarOHAISIMH, (40 mun)
«YeTbIpexyroib Tpaneuuu, pomoa, UCIIOJIB3YS CBOMCTBO
HUKI. napajuiesiorpaMmma. JMaroHaJIeH, YTIIbI B
PSIMOYTOJIBHON WIIH
paBHOOCIPEHHOM TpamnemuH,
CTOPOHBI
napajureJiorpaMma.
15 AHaan3 YOHM 1. TlonsTue o 3HaTh: NpeCTaBICHUE O O10) 11.48,49,
KOHTPOJILHOM IJIOIIa N croco0e u3MepeHust Ned448,
padoThlI. 2. PaBHOcocTaB | MJIOLIaAM MHOTOYTOJBHUKA, 449(0),
IInomaan JIEHHBIE U CBOICTBA IUIOIIAEN. 446.
MHOTOYTOJIbHUK PaBHOBENIUKH | YMeTh: BBIYUCIIATH
= |a e purypsIL. TUIONIAIb KBaJIpaTa.
S 3. CsoiicTBa
~ TIONIAJICH.
16 é Inomann KY [Tnomane 3uaTh: popmyny mnomaan | [IpoBepka I1.50,
® | NPpIMOYIOJbLHUK NpSAMOYTOJIbHUKA NPAMOYTOJIbHUKA. JIoM.3a1aH No4 54,
g a YMeThb: HaXOOUTh IUIOIANL | HA. 455,
= MPSAMOYTOJIbHUKA 40z 01050237018 456.
= UCTIONB3YS GOPMYITY. KapTOUYKU
17 Iaomann YOHM | [Inomans 3HaTthb: popMyry YO I1.51,
napaJuiejorpam napajieaorpamMmma BBIYHCIICHUS TUIOIIA/INA Ne460,
Mma. napa’suiesiorpaMmma. 464(a),
YMerb: BHIBOIUTH 459(B,r).
18 VII3Y | [Inomans dbopmyy MIIoImaIu CP Nel0 No462,




napajuieJiorpaMmma napajuiejorpaMmma u M 465.
HaXOJIUTh ILIOMAAb (15 mun)
napajuiesiorpaMmma,
UCTIONB3YS POPMYITY.
19 Inomann KY ®opmyna mwromany | 3HaTh: Gopmyny mwiomanyn | YO dopmyna I1.52,
TPeyroJibHUKAa TPEyroJbHUKA TPEyIrOJbHUKA. I'eppona No468(B),
YMeTh: 10Ka3bIBaTh 473,
TEOpeMy O TIOIIATN 469.
TPEYTrOJIbHUKA, BEIYUCIIATH
IIOUIA/Ib TPEYTOJIbHHKA,
UCTIONB3Ys GOpMYITy.
20 ILomann VI3V 1. Tlnomans 3HaTh: GOPMYIUPOBKY CP Nell Ne479(a),
TPeyroJibHUKA TPEYTOJIbHUK | TEOpPEeMbl 00 OTHOIICHUU M 476(a),
a. rioniaied TpeyroibHukoB, | (10 Mun) 477
—_ 2. Teopema 00 | UMEIOIIUX IO PABHOMY
\E OTHOIICHUSIX | YTIIy.
) IO e YMeThb: 10Ka3bIBaTh
2 TPEYTONbHHUK | TEOPEMY U MPUMEHSTH €€
§( OB, JIUTA pEeIIeHns 3aaa4.
= MMEIOIIHUX T10
= paBHOMY
é yriy.
21 Inomaan KY Teopema o omaau | 3HaTh: GOPMYIUPOBKY YO I1.53,
Tpaneuun Tpanenuu TEOPEMBI O IIIOIIAAN Ned76(0),
Tpamnenuy 1 dTarbl ee 480(a),
JI0Ka3aTelIbCTBa. 481.
22 IMaomann KY dopmyna mmomaayn | YMeTb: HaxoauTh miomans | CP Ne478
Tpaneunu Tparenuu Tparenuu, UCIoab3ys M
dbopmymy. (15 mun)
23 Pemenne 3agau YOC3 | ®opmyisl 3HaTh U yMeTh: IPUMEHSTH | [IpoBepka Ne4 66,
1o TemMe: TUTOIIAJICH (bopMyIIbI MIIOIIAAeH MpH 3ajad 480(0,B)
«Ilmomaab» MPSMOYTOJTPHHKA, pEIIeHNH 33129 ;2“;‘::;;1

TPEYrOJIbHUKA,




ImapajjieiaorpaMmma,

TpAaIenuu.
24 Peirenue 3aaau VII3Y | Ilnomanb ¥Ymern: pemath 3agaur Ha | MO Ne2 Ne4 82
1o TeMe: YEThIPEXYTOJIbHUKA | BBIYMCIECHHE TUIOIIAICH. (20 mun)
«ILmomaae» 3HaTh M yMeTh: BbIBOIUTH | [IM
(bopMyITBI IIOMIAACH
napajuiesiorpaMmma,
Tparnenuy, TpeyroJbHHUKa.
25 Teopema YOHM | Teopema [ludaropa | 3uaTs: GOpMyIupoBKYy dO I1.54,
IMudaropa teopemsl [Tudaropa, No483(B,r)
OCHOBHBIE JTaIlbl € ,
JI0Ka3aTeIbCTBA. 484(r,n),
YMeThb: HAXOAUTH CTOPOHBI 486(B).
TPEYroJbHUKA, UCIIOIB3YS
teopemy [ludaropa.
26 Teopema, KY Teopema, obpatHast | 3HATh: POPMYITUPOBKY 1%02911%0:3701 1'% I1.55,
oOpatHast teopeme [Iudaropa | Teopemsi, 0OpaTHOM aNbHBIN No498(r,n)
? Teopeme teopeme [Iudaropa. ompoc. ,
b/ IIudgaropa YMeTh: 10Ka3bIBaTh U 499(0),
~ PUMEHSTH MPH PEIICHUN 488.
é 3ajja4 TeopemMy, 0OpaTHYIO
< teopeme [Iudaropa.
27 g Pemenne 3agaq VII3Y | I[Ipumenenue 3HaTh: GOPMYIUPOBKU CP Nel3 Ned489(a,B)
= teopemsl [Iudaropa | Teopemsl [ludaropa u eit M ,
= U TEOPEMBI, 0oOpaTHOH. (15 mun) 491(a),
o0OpaTHOH Teopeme YMeTh: BBIIOTHATH YEPTEK 493
28 Pemenue 3apau YOC3 | [Mudaropa, npu 0 YCIIOBUIO 33]Ia4H, Texymunii Ne495(6),
perieHuu 3aaad. HaXOIUTH DJIEMEHTEI 494,
TPEYroJIbHUKA, UCTIOJIb3YsI 490(a),
teopemy [ludaropa, 524-ycTHO
29 Pemenue 3agau YOC3 ONpeNeNATh BUA WunuBug. Ne490(B),
TPEYTONBHUKA, UCTIONB3yS | KApTOUKH 497,
TeopeMy, 0OpaTHYIO 503,
teopeme [Iudaropa. 518




30 KontposbHnasn YK3Y 1. ®dopmynbl YMmerh: HaxoauTh miommanb | KP Ne2
pabota Ne2 no BBIUMCIICHHUS | TPEYrOJIbHUKA 11O JAM(40
Teme: riouaaen M3BECTHOI CTOPOHE U MUH)

«ILnomaab» [apajuIesIorp | BBICOTE, IPOBEIECHHOM K
ammMma, Hel. HaxonuTth aneMeHTsl
Tpanenuu MPSIMOYTOJIBHOTO
2. Teopema TPEYroJbHUKA, UCTIOIb3YIO

[Muparopam | Teopemy Iudaropa.

eit ooparnas. | Haxonuts mutomanes u
nepuMeTp pomoda o ero
JTUArOHAJISIM.

31 Ananus YOHM 1. TlomoGue 3HaTh: onpeeNeHue YO [1.56,57
KOHTPOJIbHOM TPEYrOJIbHUK | MPONOPLUUOHATBHBIX No534(a,0)
padoThbI. OB. OTPE3KOB MOA0OHBIX :

~ | Onpenesenue 2. Koadduiuen | TpeyroabHUKOB, CBOWCTBO 536(a),
g MOA00HBIX T DOX00US OHMCCEeKTPHUCHI 538
Q| TPeyrobHHKOB. TpeyroJbHUKA.

~ YMmerb: HAXOOUTH

= AIIEMEHTHI TPEYTOJIbHHKA,

E HCIIOJIb3YsI CBOMCTBO

- OHMCCEKTPUCHI O JIeTICHUH

g IIPOTHUBOIIOJIOKHON

; CTOPOHBI.

32 a OTHoeHne KY CBs13b MEXTY 3HaTh: GOPMYIUPOBKY CP Nel6 I1.58
. nJomaaei JIomaaIMu TEOPEMBI 00 OTHOIICHUH JIM Ne544,
@ NOJ00HBIX MOJA00HBIX PUTYD IUIOIAaAeH ITOJO0HBIX (15 mun) 546,

é ¢duryp. TPEYTOJbHUKOB. 549
lg YMerh: HAXOIUTE
=~ OTHOINICHHUSI TIJIOIAICH,
é COCTaBJISITh yPaBHEHUS,
WCXOJISl U3 YCIOBHS 3a/1a4H.

33 IepBoIii YOHM | I[epBsIii mpu3HaK 3HaTh: GOPMYIUPOBKY @0 Ne459,
NPHU3HAK no100us NEepBOTO NMpHU3HaKa 1M0100us 550,
noo0us TPEYTOJIbHUKOB TPEYTrOJIbHUKOB, OCHOBHBIE 551(0),




TPEyroJibHHKOB 3Tambl €ro J10Ka3aTeNIbCTBA. 555(6)
34 Y3UM YMeTh: 10Ka3bIBaTh U YO Ne552(a,0)
HNPUMEHSATH [IPU PEIICHUN :
3aj1a4 NEPBbIN MPU3HAK 557(B),
Mo00Hs TPEYTOJIbHUKOB, 558,
BBITIOJTHATH YEPTEXK TI0 556
YCJIOBHIO 3a]1a41
35 Bropoii n YOHM | Bropoii u Tpetuii 3HaTh: HOPMYITHPOBKU WunuBua. | TBopueckas 11.60,61,
TpeTHii MPU3HAKY TOJIOOUST | BTOPOTO U TPETHETO KapTouku | paboTa Ne559,
NPU3HAKHU TPEYTOJIHLHUKOB MPU3HAKOB TIOJ00US (mpesenrarusi) | 560,
noxoous TPEYTrOJIbHUKOB. 561
36 TPeyroJbLHNKOB VII3Y YMeTh: IpoBOIUTH CP Nel8 Ne562,
JI0Ka3aTeNbCTBA IPU3HAKOB, | IM 563,
OPUMEHSTH UX MIPH (15 mun) 604
peLIeHUH 3aja4.
37 Pemenue 3anau YOC3 | [Ipumenenue YMeTh: 10Ka3bIBaTh [TpoBepka No565,
~ | 1O Teme: MIPU3HAKOB NOJO0MS | MOI00MS TPEYrONbHUKOB M | 3a/1a4 605
g «IIpu3Haku MIPH PEUICHNH 331a4 | HAXOAUTh DJIEMEHTHI CaMOCTOST
Q| moxobus TPEYroJbHUKA, UCHIOIb3YS eJILHOTO
= | TPEYrOJILHUKOBY PU3HAKHA TIOJJOOMSL. peneHust
38 % | Kourpoabnas YK3VY | [Ipusnaku nonodust | YMerb: HaX0oaAuTh CTOpOHbI, | KP Ne3
E padora Ne3 no TPEYTOJIbHUKOB YTJIbI, OTHOIIEHHS CTOpoH, | JAM
=2 | Teme: OTHoIIeHHe nepumeTpoB U | (40 MuH)
§ «IIpu3naku IUIOIIAAEH ITOMO0HBIX
; noaoous TPEYroJbHUKOB, UCIOJb3Ys
a TPeyroJibHUKOB» MIPU3HAKH TIOJJO0MS.
= Jloka3bIBaTh 1o100us
o TPEYTOJILHUKOB, UCTIOIB3YS
é HaunOosnee 3¢ heKTuBHBIE
lg pU3HAKU 000U
39 = | AHa1u3 YOHM | Cpennsis nunus 3HaTh: GOPMYIHPOBKY YO I1.62,
é KOHTPOJILHOM TPEYTOJIbHUKA TEOPEMBI O CPEIHEN JTUHUU No556,
padoThI. TPEYroJIbHUKA. 570,
Cpennsisi TMHUA YMerb: NPOBOANTH 571




40

41

TPeyroJbHUKA.

JI0Ka3aTeNbCTBO TEOPEMBI O
CpelHEer JIMHUM, HAXOIUTh
CPEIHIOI0 TUHUIO
TPEYTOJIbHUKA.

CpoiicTBO
MeauaH
TPeyroJbHUKA

KY

CBOIiCTBO MeIHaHbI
TPEYroJIbHUKA.

3HaTh: GOPMYIHPOBKY
CBOMCTBA MEIUAH
TpEyroJibHUKA

YMeTh: HAXOOUTH
3JIEMEHTHI TPEYTOJIbHUKA,
HCIIOJIb3Ys CBOMCTBO
MEJIHaHBbl.

CP Nel9

M
(15 mun)

Ne568,
569

IIponopuuonannb
HbIe OTPe3KHU

KY

Cpennee
MPONOPIMOHAIEHOE

3HaTh: MOHATHE CPETHETO
MPONOPIIMOHATIBHOTO,
CBOMCTBO BBICOTHI
MPSIMOYTOJIBHOTO
TPEyTroJIbHUKA,
MIPOBEICHHOW U3 BEPILIUHBI
MPSMOro yria.

YMeTh: HAaXOOUTD
AJIEMEHTBI IPSAMOYTOJIBHOTO
TPEyTrOJIbHUKA, UCTIOJIb3YS
CBOMCTBO BBICOTHI

1%001020:77910%
aJIbHBIE
KapTOYKH

I1.63,
No572(a,B)
573,
574(6)

42

43

IMono6uBIE

AAAPAMASS {q n"\

IIponopuuonaJn
Hble OTPe3KH B
NPAMOYT0JbHOM
TpeyrojbHUKe

VII3Y

IIponopunonaibHbIE
OTPE3KH B
MPSIMOYTOJIBHOM
TPEYTroJIbHUKE

3HaTB: TEOPEMBI O
MPOMOPLIUOHAIBHOCTH
OTPE3KOB B NIPSMOYTOJIbHOM
TpeyroJbHUKE.

YMeTh: UCTIOIB30BATh
TEOPEMBI [TPH PELICHUN
3ajad.

0l0)

No575,
577,
579

MNAYXTTMN T

HN3mepurenbHble
paboThl HA
MECTHOCTH

VII3Y

[IpumeneHne
og00ust
TPEYTOJIHLHUKOB B
M3MEPUTENIbHBIX
paborax Ha

3HAaTh: KaK HaXOJINTh
paccTosiHue 10
HEJIOCTYITHOM TOYKH.
YMeTh: HCHOJIB30BaTh
moa00ne TPEYroJbHUKOB B

CP Ne20
M
(15 mun)

I1.64. B.13
Ne580,
581




MECTHOCTHU M3MEpUTENIbHBIX paboTax Ha
MECTHOCTH, OITUCHIBATH
peasibHble CUTYyalluU Ha
SI3BIKE TECOMETPHH.
44 3apaum Ha YOC3 | 3apauu Ha 3Hath: oTansl nocrpoenuit. | YO No585(6,B)
NMOCTPOEeHHne MOCTPOCHHE YMeTh: CTPOUTH ,
OMCCEKTPHUCY, BBICOTY, 587,590
MeMaHy TPEYroJIbHUKA, TBopueck
yroJI paBHBINA JaHHOMY; oe
IPSMYIO, APAICIBHYIO 3aJjaHne
JaHHOM.
45 3apaum Ha YII3Y | Meton nogobus 3HATh: METOJI TTOI00HS. Texymuit [1.42.
MoCTpoeHue YMerb: IpUMEHATh METOJL B.14,Ne60
MeTO00M 10I00US TIPH PEIICHUH 6,
MOJ00HBIX 3a/71a4 Ha MOCTPOCHHUE. 607,
TPeyroJibHUKOB 629
46 Cunyc, KocuHyc YOHM 1. Tloustue 3HaTh: OHATHE CHHYCA, 00) I1.66
§ U TAHTEHC CUHYCA, KOCHHYCa, TAHI'€HCa Ne591(B,r)
= | ocTporo yriaa KOCHHYCa, OCTpOTO yria :
E NPAMOYT0JbHOT TaHT'€HCa IPSIMOYTOJIBHOTO 592(6,r)
= | 0 TPeyroJibHUKAa OCTpOTO yria | TpeyrojbHuka. OCHOBHOE 593(B)
E MPSIMOYTOJIBH | TPUTOHOMETPUYECKOE
?; e oro TOXIECTBO.
e < TPEYTONbHUK | YMeTh: HAXOIUTh 3HAUCHUS
: q a. OJTHOH U3
2 2. OcHoBHOE TPUTOHOMETPHUYECKHUX
= TPUTOHOMETP | GYHKIIUI 110 3HAYEHHIO
% HAYECKOE JIPYTOM.
g TOXKIECTBO.
47 = | 3nauenus KY Cunyc, KOCUHYC U 3HaTb: 3HaueHUs CUHYyca, YO I1.67,
CHHYCa, TaHreHc yrios 30°, KOCHHYCa, TAaHT€HCa JJIs «595,




48

49

50

KOCHHYCA, 45°, 60°, 90°. yrioB 30°, 45°, 60°, 90°. 597,
TaHreHca A YMeTh: onpenensaTh 598
yrJioB 30°, 45°, 3HAYEHHMsSI CUHYCA, Huddepe
60°, 90°. KOCUHYCa, TAHTEHCA 110 HIUPOBaH
3aJJaHHOMY 3Ha4€HUI0 HOE
YIJIOB. 3aJJaHNe
CooTHOIIEHUS YOHM | Pewenue 3natb: CoOTHOLIEHUS [IpoBepka [ToBTOpUT
MEXKIY MPSIMOYTOJIBHBIX MEXJly CTOPOHAMH U JIOM.3a/1aH b 11.63-67,
CTOPOHAMM U TPEYrOJIbHUKOB yIJIaMHU [IPSAMOYTOJIBHOTO us CP Ne599,
yrjiamu TPEYroJbHUKA. Ne23 601,
NMPAMOYTOJbHOT Ymersb: pemath M 602
0 TPEeyroJbHUKA IIPSAMOYTOJIBHBIE (15 mun)
TPEYTOJbHUKHU, UCTIOJIb3YSI
OTIpeieNieHne CUHYyca,
KOCHHYCa, TAH['€HCa
OCTpOTro yria.
Pemenne 3agaq YOC3 | 3amauu Ha 3HaTh U ymMeTh: npuMeHATh | [IpoBepka Ne623,
MPUMEHEHHUE TEOPUU | TEOPHIO IMOI00Ms 3amad 625,
no100us TPEYrOJIbHUKOB, CaMocCT. 630
TPEYTrOILHUKOB U COOTHOIICHUS MEKITY Pemenus
COOTHOILIEHUH CTOPOHAMH U yIrilaMH
MEXIy CTOPOHAMH. | MIPSIMOYTOJIBHOTO
TPEyroJbHUKA MpU
peleHnH 3aj1ad.
YMeTh: BBINTOJIHATH YEPTEX
0 YCJIOBHUIO 3aJIauH,
pelaTbh reoMeTprUYecKue
3aJ]au¥ C UCTIOIh30BaHUEM
TPUTOHOMETPHH.
KonTtpoubHasn VII3Y | Cpenusas nuHus Ymerb: HaxoauTh cTOpoHBI | KP N4 reOMeTpHY
padora Ned o TPEyroJbHHKA. TPEyroJbHHUKA 110 M eckue C-
TEeMe: CBOICTBO MeIMaH OTHOILIEHUIO CPETHUX (40 mun) 24 1M
«MpUMEHeHHne TPEyroJbHHKA. JVHUN U IEPUMETDY.
nopoous CooTHOLIEHUS Pemats mpsIMOYTONBbHBIN




TPeyroJibHUKOB, MEX]Jy CTOPOHAMH U | TPEYTOJbHUK, UCIIOJIb3YsI
COOTHOLLIEHUS yriamu COOTHOIICHUS MEXKIY
MeXKIY IPSIMOYTOJIBHOTO CTOPOHAMH U yIJIaMH.
CTOPOHAMM H TPEYroJbHHKA. HaxonuTh cTOpOHBI
yriamMmu TPEYroJbHUKA, UCIOJb3Ys
NPSIMOYTOJIbHOT CBOWMCTBO TOYKHU

0 nepeceyeHus] MeJMaH.

o1 AHaaus YOHM | B3aumnoe 3HaTh: ciyyau B3aumHoro | ©O Metpuueckue | ucnoimn.68
KOHTPOJILHOM pacIoIOKEHNE PacCIION0KEHUS PSIMON U cooTtHomeHuss | Ne631
padoThbI. psIMOM U OKPY’KHOCTH. B OKpPYXHOCTH | (B,I),
B3aumHoe OKPY>KHOCTH. Ymersb: onpeneniaTh 632,

= | pacmonoxenne B3aMMHOE PACIIOJIOKECHHE 633
~ | npsAMoii n HpPSMOI U OKPY>KHOCTH,

T | okpyxknocth. BBITOJIHATH YEPTEXK I10

o YCIIOBHIO 33]1a4u.

52 S KacarenabHnas k KY 1. KacarenpHas | 3HaTh: OHATHE Teopetuu I1.69,
§ OKPY’KHOCTH. U cexylias K KacaTelIbHOM, TOUEK ECKUU Ne634,
= OKPY>KHOCTH. KacaHHsl, CBOUCTBO orpoc 636,
E 2.  Touka KacaTeJIbHOM U €€ IPU3HaK. 693
o KacaHusl. YMeTh: 10Ka3bIBaTh

O TEOpPEMY O CBOMCTBE
KacaTeJlIbHOU U el
00paTHy0, IPOBOUTH
KacaTeIbHYIO K
OKPYKHOCTH.

53 Pemenne 3apau VII3Y 1. KacarenbHas | 3HaTh: B3aUMHOE CP Ne25 No641,
< U CeKyIas K pacnosoKeHue NpsMoil U M 643,
S OKPYXHOCTHU OKPYXHOCTH; (15 mun) 648
g € 2.  PaBeHctBo (bopMyIHPOBKY CBOWCTBA
Wy OTPE3KOB KacaTeJIbHOH O ee
E \u KacaTeJbHbIX, NEepIEHINKYISIPHOCTH
£ MIPOBE/ICHHBIX U3 panuycy; GopMymupoBKy

=) OJIHOU TOYKH. CBOMCTBA OTPE3KOB

3.  CsoiictBO

KacaTCJIbHBIX,




KacaTelbHOH U ee
MPU3HAK.

MIPOBEJICHHBIX U3 OJTHOU
TOYKH.

YMeTh: HAXOIUTh PaIUYC
OKPYKHOCTH, ITPOBEICHHOU
B TOUYKY KacaHusl, 110
KacaTeJbHON U HA000POT.

54 enTpajbHbIi YOHM | LlentpanbHeie u 3HaTth: nouArue rpagycHo | YO I1.70,
yroJ BIIMCAHHBIE YTJIbL. MEpbI 1YTH OKPYKHOCTH, Ne649(0,r)
I'panycHas mepa MOHSATHUE LIEHTPAITBHOTO ,
JyTH OKPY>KHOCTH. yria. 650(0),
Ymers: pemiath 651(0),
NpoCTeHIIne 3a1a4u Ha 652
BBIYUCIICHUE TPAJTYCHOMN
MEPBI JIYTH OKPYKHOCTH.
55 Teopema o YOHM 1. TlousTue 3HaTh: onpeseneHue ITpoBepka I1.71,
BIIMCAHHOM yIJle BIIMCAHHOT'O | BIIMCAHHOTO yIja, TEOPEMY | JIOMaIll. Ne654(0,r)
yria. O BIIMCAHHOM YTJIE U 3aJaHus. 655,
2. Teopema o CJICZICTBHUS U3 HEe. 657,
BIINCAHHOM | YMeThb: pacro3HaBaTh Ha 659
yrie u YyepTexax BIMCAHHBIC YTIIb,
CIIEJICTBUS U3 | HAXOAUTH BEIHUUHY
Hee. BITMCAHHOTO yTJIA.

56 Teopema 00 KY Teopema 06 3HaTh: GOPMYIHUPOBKY Texymuii Ne666(0)
oTpe3Kax OTpe3Kax TEOPEMBI. 671(0),
nepeceKarImnxce MEePECEKAIOIINXCS YMeThb: 010Ka3bIBaTh U 660,

51 XOpJa XOp. MIPUMEHSTH e TIpH 668
pEeIIeHnH 3a7a4, BHIOTHSTh
YEepTEXK 10 YCIOBUIO
3aJ1auH.
57 Pemenue 3apau KY LenTpanbHbIC U 3HaTh: HOPMYTUPOBKHU CP No27 No661,

i . BIHMCAHHBIE YTJIbI omnpeneneHui BnucanHoro u | JAM 663,

=5 é OINKMCAHHOTO YTIJIOB, (15 mun) Huddepe

é . TEOpeMbI 00 OTpe3Kax HI[UPOBaH
MIEPECEKAIOIINXCSI XOP/I. HOE
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60

YMeTh: HAXOIUTh 3aJI0HHE
BEJIMYMHY IEHTPAILHOTO U
BIIMCAHHOTO yTJa.
CBoiicTBO YOHwM | Teopema o cBoiictBe | 3HATh: GOPMYIUPOBKY o0 I1.72,
OMCCEKTPUCHI OHMCCEKTPUCHI yria TEOPEMBI O CBOICTBE No675,
yriaa PaBHOYIAJICHHOCTHU KaXKJ0M 676(0),
TOYKH OMCCEKTPUCHI yIJIa U 678(0),
ATalbl €€ JOKa3aTelbCTBa. 677
YMeTh: HAaXO0OUTh
AIIEMEHTHI TPEYTOJILHUKA,
UCIIOJIB3YS CBOMCTBO
OMCCEKTPUCHI; BBITIONHSATH
YEepTEX MO YCIOBUIO
3aJ1a4M.
CepeauHHbIil KY 1. TlousTue 3HaTh: NoHATHE Teopernu Ne679(0),
neprneHauKyJIsp CEpEMHHOTO | CEpEAMHHOIO eCKuit 680(0),
NEPIEHIUKYI | IEPIIEHIUKYJIIAPA, orpoc 681
spa. (GOpMyIMPOBKY TEOPEMBI O
2. Teopema o CepeIMHHOM
CepeIMHHOM | MIEPIIECHANKYIISPE.
MEePIEeHIUKYN | YMeTh: JOKa3bIBaTh U
sape. PUMEHSTH TEOPEMY IS
pelieHus 3a1a4 Ha
HaXO0X/ICHUE JJIEMEHTOB
TpeyrojbHUKA.
Teopema o KY 1. Teopema o 3HaTh: YeThIpe CP No29 CP No28
TOYKe TOUKE 3aMeyaTebHbIC TOUKU JIM JIM
nepece4yeHust IIEpECEUYECHUs] | TPEYTOJIbHUKA, (15 mun)
BBICOT BBICOT (bopMyIHPOBKY TEOPEMBI O
TPeyroJibHuKa TPEYTrOJBHUK | IIEPECEYCHNUN BBICOT
a. TpeyroJbHUKA.

2. UYetnipe

YMeTh: HAaXOOUTh




3aMcyaTCIIbH

3JIEMEHTHI TPEYTrOJIbHUKA.

bIC TOYKH
TPEYTOJIbHUK
a.
61 Buoucaunas YOHM 1. TIlousarue 3HaTh: noHsTHE BiKcaHHOU | UHauBumy I1.74
OKPYKHOCTh BIHCAHHOM OKPYXHOCTH, T€OpeMy 00 aJlbHBIC Ne689,
OKPY)KHOCTH. | OKPY>KHOCTH, BIIUCAHHON B | TEOpEeTHYC 692,
2. Teopema 06 | TpEYrONbHUK. CKHI 693(0),
OKPYKHOCTH, | ¥YMeTh: paclio3HaBaTh Ha onpoc 694
BIIMCAHHOW B | YePTEKaxX BIMCAHHBIC
TPEYTOJIbHUK | OKPYKHOCTH, HAXOJIUTh
AJIEMEHTHI TPEYTOIHHUKA,
HCIIOJIB3YS CBOMCTBA
BIIMCAHHOW OKPY’KHOCTH.
62 = CnoiicTBO KY Teopema o cBoiicTBe | 3HaTh: Teopemy o cBoiicTBe | [IpoBepka Ne695,
~ ONMCAHHOIO OIIMCAaHHOT'O OIMMCAaHHOT'O JIOMAIITHET 699,
° YeThIPeXyroJibH YEeTHIPEXYroJIbHUKA | YETHIPEXYroJbHUKA U ATAMbI | O 3a/IaHusl. 700,
=2 | MKa ee J0Ka3aTe/bCTBA. YO 701.
5 YMerb: IpUMEHATH
f—_’ CBOMCTBO ONKMCAHHOIO
=< YeTHIPEXyToJIbHUKA MPU
E pEIIeHUH 3a]1a4, BHITOTHSTH
£ YepTekK MO YCIOBUIO
- 3aauu.
63 Onucannas YOHM 1. Omnwucannas 3HaTh: onpeaeneHue YO I1.75,
OKPY:KHOCTh OKPY>KHOCTB. | OITUCAaHHOUW OKPY>KHOCTH, No702(6),
2. Teopema 00 | popmynHpPOBKY TE€OpPEMBI 00 705(6),
OKPY’KHOCTH, | OKPY’KHOCTH, OTIMICAHHOU 711.
OTHMCaHHOM OKOJIO TPEYTOJbHUKA.
OKOJIO Ymerb: npoBOAUTH
TPEYTONBHUK | JOKA3aTeNbCTBO TEOPEMBI U
a. MIPUMEHSTH e TIpH

pelmiCHUNn 3a/1a4, pa3jiniaTb
Ha 4CPTCIKaX OIMMMCAHHBIC




OKPYKHOCTH.

64 CBoiicTBa KY CBOICTBO yIJIOB 3HaTh: GOPMYIUPOBKY M/ Ne4 Ne706,
BIIMCAHHOIO BIIMCAHHOT'O TEOPEMBI O BIIUCAHHOM M 710,
YeThbIPEeXyroJibH YETBIPEXYTOJIbHUKA. | YETBIPEXYTOJIbHUKE. (20 mun) 735.

HKa YMeThb: BBIIOJIHATH YEPTEXK
0 YCJIOBUIO 33JIauH,
peliaTh 3aa4u, OMUpPasich
Ha YKa3aHHOE CBOWCTBO.

65 Pemenue 3agau YOC3 1. Brnucannas u | 3HaThb: QOPMYITUPOBKH ®o No726,

1o Teme: onucaHHas OTpe/IeTICHU U CBOMCTBA. 728,

«OKpYX)HOCTH» OKPYKHOCTHU. | YMeTh: peuiarh 734

66 KY 2. Brnucannsle u | npocreiinme [Tposepxka Ne722,

OITMCAHHBIE TCOMETPHYCCKUE 3a/1a4H, IIOM.3a1aH 731,
YETBIPEXYTOJI | ONMUPASICh HA U3YYCHHBIE v, 38724 707
bHHKH. CBOMCTBA. JUTS Huddepe
= caMmocT.pe HI[UPOBaH
~ IIEHUS. HOE
) 3aJJaHne
67 ﬁ KonTpoubnas YK3V | KoHTposb 1 o1ieHKa | YMeTb: HAXOAUTh OJIUH U3 KP Ne5 IToBTOpUT
© | padora NeS mo 3HaHUU U YMEHHU OTPE3KOB KacaTelIbHbIX, M b IJIaBYy
‘é Teme: NPOBEIEHHBIX U3 OJTHON (40muR) «YetbIpex
% | «OKpYKHOCTBY TOYKH TIO 33JaHHOMY YTOJILHUK
E panuycy OKpy>KHOCTH; .
2 HAXOJUTh IEHTPAJIbHEIE U
O BIIMCAHHBIE YTJIBI TIO
OTHOIIEHHIO TyT
OKPY>KHOCTH, HUCIIOJIB3YSI
TEOpPEMY O TIPOHU3BEICHUH
OTPE3KOB MEePECEKAIOLINXCS
XOP/I.
68 AHanu3 YOC3 | YersipexyronpHUKH: | 3HATH: GOPMYITHPOBKH YO

KOHTPOJIbHOM

1. Onpenenenn

ONPENEIIEHUN, CBOWCTB,




padoThbI.
IloBTOpPEHME
TeMbl
«YeTbIpexyroib
HUKH.

s, CBOMCTBA;
2. llpuzHakwy,
ILIOIIAb.

MIPU3HAKOB:
napajuiesiorpaMma, pomoa,
Tpanemuu.

YMeTh: HAXOAUTH
3JICMEHTHI
YeTHIPEXyroJIbHUKA,
ONUPAsICh HA N3YYCHHBIC
CBOMCTBA, BBIIIOJIHATH
YEepTEX MO YCIOBUIO
3aJ1a4i; BEIYUCIISTh
IJIOIIAdb
YETHIPEXyrOJIbHUKA.




