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Paboyasi nporpaMmma 1o reoMeTpumn
IHosicHuTEIbHASA 3aIIUCKA

Pabouas nporpamma no reomeTpuu B 7-9 kinacce co3gaHa Ha ocHoBe DenepaabHOro
KOMIIOHEHTa TOCYJIapCTBEHHOTO CTaHAapTa OCHOBHOro obOmiero ooOpazoBanus MO PO
(mpukaz ot 05.03.2004r Ne1089), mnpumepHod mporpaMMbl OCHOBHOIO OOIIIETO
oOpa3oBaHus IO MaTeMAaTHUKe, Ha OCHOBE NIPOrpaMMbl MUHUCTEPCTBA 00pa3oBaHusi PO mno
reomerpun: aBTopbl AtanacsH JI.C., B. ®@. byry3os, C. b. Kagomues u ap. ¢ yderom
TpeOOBaHMI K OCHALIEHUIO O00pa30BaTEIbHOIO IMpollecca, B COOTBETCTBUU C
CoJlepKaTelIbHBIM ~ HAIlOJIHEHHEM  Y4YeOHBIX MNpeaMeToB (enepasbHOr0 KOMIIOHEHTa
roCy/1apCTBEHHOT'O cTaHaapra oomero oOpasoBaHus. Tak ke B COOTBETCTBUM C
oOpa3oBaTeIbHOM MporpaMmMoil OocHOBHOTO obOuiero ooOpaszoBanus MKOYVY mkonsl c.
[lonoBka, ¢ yueOHpiM miaHoM MKOVY mkonsl c. IlonoBka na 2019-2020 yu. rop;
noyioxxeHuem o paboueit nporpamme MKOVY mxonst c. TlomoBka. B Heit Tarke
YUUTBHIBAIOTCSI OCHOBHBIE MJEU M TOJIoKeHHUs [Iporpammbl pa3BuTHsS U (OPMUPOBAHUS
YHUBEPCAJIbHBIX YYEOHBIX IEUCTBHM JIJIT OCHOBHOT'O 00111er0 00pa3oBaHUsl.

Pa3paboTannas pabouasi mporpaMma peaan3yeTcs Mo y4eOHHUKY:

«I"'eomerpust 7-9», aBropsl JI. C. Atanacsn, B. ®@. byry3os, C. b. Kagomiies u ap., - M.:
IIpocsemenue, 2017.
esaun u 3aga4un o0yueHust
OOyuyeHnue maTemMaTHKe B OCHOBHOW IIKOJIE HANpaBiI€HO Ha JOCTHXKEHHUE CIEIYIOUTUX
LeJe:
1. B HanpaBJ/ieHUH JUYHOCTHOTO PA3BUTHA:
* pa3BUTHE JIOTUYECKOTO M KPUTUUECKOTO MBIIUICHUS, KyJIbTYPhl PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY SKCTIEPUMEHTY;
* (dopMHpOBaHHE Y YYANIMXCSd HWHTEJUIEKTYaJbHOM YECTHOCTH M OOBEKTHBHOCTH,
CIIOCOOHOCTH K  TPEOJOJICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOMIMX U3
OOBIIEHHOTO OIIBITA;
* BOCHUTAaHUE KaveCTB JMYHOCTH, OOECIEUMBAIONIMX COLMAIBHYI0O MOOUIBHOCTD,
CIIOCOOHOCTh MPUHUMATH CAMOCTOSITENIbHBIC PEIICHHUS,
* (opmMupoBaHHE KA4eCTB MBIIUICHHUS, HEOOXOAUMBIX JJIA aJanTalid B COBPEMEHHOM
nH(OPMAITMOHHOM OOIIIECTBE;
* pa3BUTHE MHTEpPECA K MATEMAaTHUYECKOMY TBOPUYECTBY M MAaTEMaTHIYECKUX CIIOCOOHOCTEH.

2. B MeTanpeaMeTHOM HANPABJIEHHH:
* (opMHupOBaHHEC NPEICTABICHUNH O MaTeMaTHKE KaK 4YacTH OOIIeYeI0BEUCCKOM
KyJbTYpbl, O 3HAYMMOCTH MATEMAaTUKH B Pa3BUTHH I[HMBHIM3AIMd M COBPEMEHHOI'O
00111eCTBa;
* pa3BHTHE IPEJICTaBICHUN O MaTeMaTHKE KaK (opMe ONUCaHHUS W METOJAC IMO3HAHHS
JICHCTBUTCIIBHOCTH, CO3JaHUC YCJIOBHMHM I NPHOOPETEHHs IePBOHAYAIBHOIO OIbITA
MaTEeMaTHYECKOTO MOICIUPOBAHHUS;
* opMupoBaHKE OOIIMX CIIOCOOOB MHTEIJICKTYaIbHOU ACATEIBHOCTH, XapaKTePHBIX IS
MaTeMaTUKH M SBJISIONIMXCS OCHOBOM IT03HABATEIbHON KYJIbTYpbI, 3HAYMMOM JIJIs
Pa3IUYHBIX Cep YEIOBEUCCKOM IeATECIbHOCTH.



3. B npeamMeTHOM HANpPaBJIEHUU:

* OBJaJCHUE MaATEMAaTUYECKUMHU 3HAHUSIMH U YMEHUSMH, HEOOXOJUMBIMU IS
MPONOKEHUsT OOydeHUsT B CTaplieil IIKOoJe WM HHBIX 00Ie00pa3oBaTeIbHbIX
YUPEKJCHUSIX, U3YUCHUS] CMEKHBIX JUCIUILUINH, IPUMEHEHUS B IOBCETHEBHOMN KU3HU;

* co3nanue (yHIAMEHTa IS Pa3BUTHS MAaTeMaTHYECKUX CIOCOOHOCTEH M MEXaHW3MOB
MBITIUICHUS, HOPMUPYEMBIX MATEMATUUYECKOU JI€SITEIHHOCTBIO.

B xome u3yueHus matepualia MpeanosaraeTcs 3aKpelyieHHe U OTpadOTKa OCHOBHBIX
YMEHUA W HAaBBIKOB, MX COBEPIICHCTBOBAHHE, a TAKXKE CHUCTEMAaTHU3aIUs MOJTYYCHHBIX
paHee 3HAHUN.

Takum 00pazoM, peraroTcs clieayrolme 3aAa4m:

* BBEJICHUE TCPMHUHOJIOTHH U OTPAOOTKAa YMEHHS €€ TPaMOTHOTO MCIOJIb30BAHMUS;

* pa3BUTHE HABBIKOB M300paKEHUS IUIAHUMETPUYECKUX (UTYp U TPOCTEHIITUX
r€OMETPUUECKUX KOH(PUTYypaIuii;

* COBEpPIIICHCTBOBAHNE HABBIKOB MPUMEHEHHUS CBOMCTB T€OMETPUUECKUX (PUTYDP KaK OMOPHI
IIPY PEIICHHUH 3a]1ay;

* opMHUpOBaHUE YMEHUS JI0KA3bIBATh PABEHCTBO JAHHBIX TPEYTOJIbHUKOB;

* 0TpabOTKa HABBIKOB PEIICHUS MPOCTEUIINX 3a7a4 HA TTOCTPOSHUE C TOMOIIBIO IIUPKYJIs
Y JIMHCUKHU;

* (opMupoBaHre yMEHHs JI0Ka3bIBaTh MNAPAJICIBLHOCTh TPSIMBIX C HCIOJIb30BaHUEM
COOTBETCTBYIOIIUX MPU3HAKOB, HAXOJUTh PABHBIC YIJIBI MIPU MapaJUICIbHBIX MPSIMBIX, YTO
TpeOyeTcs AJig U3yueHus JajdbHEHIIero Kypca reOMeTpuu;

* paclIMpEHHE 3HAHUM yYalIuXcsl O TPEYTrOJIbHUKAX.

MecTto npeaMeTa B y4eOHOM IJIaHE IKOJbI.
Cornacio ®enepasibHOMy 0a3uCHOMY Y4YeOHOMY TIUIaHy /i 00pa3oBaTeIbHBIX
yupexnaenuii Poccuiickoit deneparun o0s3aTeIbHOMY H3YYCHHUIO T€OMETPUHM Ha JTalie
OCHOBHOTO 00111eT0 00pa30BaHUs OTBOJIUTCS:

7 knacce-2 Jaca B HeJelIo- 68 4Jacos;
8 xiacce-2 yaca B HEJICTIO- 68 YacoB;
9 kiacce-2 4yaca B HeJela0- 68 4acosB.

Ilnanupyembie pe3y/bTaThl OCBOCHUS] Y4€OHOI0 MpeaMeTa.

[Tporpamma oGecrednBaeT JOCTUKEHUE CISAYIOMUX PE3yTbTaTOB OCBOCHHSI
o0pa3oBaTeIbLHON MPOTPAaMMBI OCHOBHOTO 00IIIETO 00pa3oBaHUsI:
JIMYHOCTHBIE:
1) bopmupoBaHHE OTBETCTBEHHOTO OTHOIIICHUS K YICHUIO, TOTOBHOCTH M CTIOCOOHOCTH
00y4JarommXcs K CAaMOPa3BUTHIO U CaMOOOPa30BAaHUIO HA OCHOBE MOTHBAITUHU K 00YUICHUIO
Y MO3HAHUIO, BBIOOPY JajbHeliero oopa3oBanus Ha 0a3e OpUEHTUPOBKU B MUPE
npodeccuii u mpodecCHOHATBHBIX MPEANOYTEHNN, 0CO3HAHHOMY TTOCTPOCHHUIO
WHIUBUIYATbHON 00pa30BaTEIbHON TPAEKTOPUH C YIETOM YCTOMYHUBBIX TTO3HABATEIHHBIX
UHTEPECOB;



2) popMHupOBaHUE LIETOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU

3) popMupoBaHrE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO
CBEPCTHUKAMHU, CTAPIIUMU U MJIAJIIIUMH 00pa30BaTeIbHON, OOIIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIeI0OBATENbCKOM, TBOPUECKON U APYTUX BUAAX JCSATEIHLHOCTH;

4) yMeHHe SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICIIA B YCTHOW U MUCHhbMEHHOMU peyH,
MMOHUMATh CMBICJI IOCTABJICHHOM 3a/1auu, BEICTPAUBATh apryMEHTAIINIO, TPUBOIUTH
MpUMEPBI U KOHTPIIPUMEPHI;

5) KpUTUYHOCTH MBIIIJICHUSI, YMEHHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHHIE
BBICKA3bIBaHMsI, OTIINYATh TUMIOTE3Y OT (haKT;

6) KpeaTUBHOCTh MBIIIUICHUS, UTHUIIMATUBY, HAXOITYUBOCTh, AKTUBHOCTH MIPH PEIICHUH
T€OMETPUYECKHUX 3a]1a4;

7) yMeHHE KOHTPOJIUPOBATH MPOIECC U PE3yIbTaT YUeOHOM MaTeMaTUUECKOM
NeSATeTbHOCTH;

8) crmoCOOHOCTH K AMOIMOHATLHOMY BOCIIPUSATUIO MAaTEMAaTHYECKUX 0OBEKTOB, 3a/1a4,
PELIEHUM, PACCYKICHUM;

MeTanpeaMeTHbIE:

1) ymMeHue caMOCTOSATEIbHO IIAHUPOBATh AIbTEPHATUBHBIE TYTH JOCTHXKEHUS 11ETTH,
OCO3HAHHO BHIOMpPATh Hanbosee 3P (HEKTUBHBIE CTIOCOOBI PEIICHUS YUeOHBIX U
NO3HABATEIbHBIX 3a/1a4;

2) yMeHHUe OCYHIECTBISATh KOHTPOJIb TI0 PE3YNIBTATY U MO CIIOCO0Y ACHCTBUS HA YPOBHE
IPOM3BOJILHOIO BHUMAHMS 1 BHOCUTH HEOOXOAMMbIE KOPPEKTHUBHI;

3) yMeHue aIeKBaTHO OLIEHUBATh MPABHIIBHOCTh WM ONTMOOYHOCTH BBIIOTHEHUS yUeOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXHOCTH €€ PEIICHMUS;

4) oco3HAHHOE BJIaJICHUE JOTUYECKUMHU JEHCTBUSIMHU ONPEIeNICHUs TOHSATUH, 000011IeH S,
YCTaHOBJICHUS aHAJIOTUH, KJIAaCCU(DUKAIIMU HA OCHOBE CAMOCTOSITEILHOT'O BEIOOpA
OCHOBAHUU U KPUTEPUEB, YCTAHOBJIEHUS POJOBUIOBBIX CBS3E;

5) yMeHUe yCTaHABIMBATh MPUYUHHO-CIIECICTBEHHBIE CBSI3U, CTPOUTDH JIOTHYECKOE
paccyxieHue, yMo3akitoueHue (MHAYKTUBHOE, J€AYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIBL;
6) yMEHHE CO3/1aBaTh, IPUMEHATH U MPEOOPA30BHIBATH 3HAKOBOCUMBOIMYECKUE CPEICTBA,
MOJICNIA Y CXEMBI IS pEeIICHUs] y4eOHBIX U TI0O3HABATEIbHBIX 33/1a4;

7) yMEHHE OPTaHU30BBIBATH Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JCSITEIIBHOCTD C
YUUTEIEM U CBEPCTHUKAMHU: ONPEIEIATH LEJIH, paclpeleNsaT QYHKIUU U POJIH
YYaCTHHUKOB, OOIIHE CIOCOOBI paboThI; YMEHHE padOoTaTh B TPYIINE: HAXOAUTH O0IIIee
pelIeHre 1 pa3peniath KOHGIMKTH HA OCHOBE COTJIACOBAHMS TIO3UINHN 1 y4&Ta HHTEPECOB;
CIymaTh napTHépa; GopMyIupoBaTh, ApTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) bopmupoBaHKe U pa3BUTHE YUCOHOM M OOIIEIIOIB30BATEIbCKOM KOMIIETEHTHOCTH B
00J1acTl UCTIOB30BaHUs UH(POPMA-IIUOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (MKT-
KOMIIETEHTHOCTH);



9) hbopmupoBaHue epBOHAYATBHBIX MPEJCTABICHUN 00 UIEAX U O METO/IaX MAaTEMAaTUKH
KaK 00 YHMBEPCAJIbHOM $I3bIKE HAYKH M TEXHUKH, O CPEICTBE MOJCIUPOBAHUS SBJICHUN U
IIPOLIECCOB;

10) ymMeHHe BUIETh MATEMATHYECKYIO 33]1a4y B KOHTEKCTE MPOOJIEMHON CUTYaIUH B
ApYTUX AUCIUIUIMHAX, B OKPYKAIOIIEH KU3HH;

11) yMeHHe HaXOIUTh B pa3IMYHBIX UCTOYHUKAX HHPOPMALINIO, HEOOXOAUMYIO IS
pElIeHHs] MaTeMaTHYEeCKUX MPoOJIeM, U IPEJICTABIATh €€ B MOHATHON (opMe; MPUHUMATD
pELIeHNE B YCIOBUSAX HEMOIHON U U30BITOUHOM, TOUHOM M BEPOSATHOCTHOM MHPOPMALINU;
12) ymMeHHe TOHUMATh U UCIOJIb30BaTh MaTEMATUYECKUE CPEICTBA HATISAHOCTU
(pUCYHKH, YEPTEKHU, CXEMbI U JAP.) JAJI WUTIOCTPALIMH, HHTEPIIPETAIlMH, ApTYMEHTAIINH;
13)ymeHue BbIABUTaTh TUIOTE3bl IPU PELICHUU YUE€OHBIX 33/1a4 U TOHUMATh
HEOOXOJIUMOCTh X MPOBEPKU;

14) ymeHue NpUMEHATh UHIYKTUBHbBIE U JENYKTUBHBIE CIIOCOOBI pacCyX/I€HUM, BUJIETh
pa3IuYHbIC CTPATETUN PEIICHUS 3a/1aY;

15) noHMMaHKe CYIIHOCTH aITOPUTMUYECKUX MPEANUCAHUNA U YMEHUE IeHCTBOBAThH B
COOTBETCTBHH C MPEAJIOKEHHBIM aJTO-PUTMOM;

16) yMeHHEe caMOCTOSITEIbHO CTaBUTD LI€TH, BEIOMPATh U CO3]aBaTh aJrOPUTMBI JIs
pelleHusl y4eOHbIX MaTeMaTHUECKUX MpoOIem;

17) yMeHHe mIIaHuPOBaTh U OCYILECTBIIATH JAESTEIBHOCTD, HAIIPABJICHHYIO HA PELICHUE
3a/1a4 UCCIIEI0BATEIbCKOTO XapaKTepa;

npeaMeTHbIe:

1)oBnaneHne 6a30BbIM MOHATUIHBIM allIapaToOM 110 OCHOBHBIM pa3ziesiaM COJEpKaHus;
IpeJCTaBlIeHue 00 OCHOBHBIX M3yYaeMbIX MOHATUAX (YUCIIO0, FTeOMETpUUEcKas (purypa,
BEKTOP, KO-OPIMHATHI) KaK BA)KHEUIINX MAaTEMAaTHYECKUX MOJEIAX, [T0-3BOJISIIOLIUX
OIMCHIBATh U U3Yy4aTh PEAJBHBIE POLECCHI U SIBICHHUS;

2) yMmeHue paboTaTh ¢ reOMETPUICCKUM TEKCTOM (aHAJIU3UPO-BaTh, U3BJICKATH
HEOOX0ANMYIO0 HH(OPMAIINIO), TOYHO U TPAMOTHO BBIPa)kaTh CBOM MBICIIU B YCTHOH U
IIMCBMEHHOM PeYr ¢ IPUMEHEHUEM MAaTEMAaTUYECKON TEPMHUHOJIOTMU U CUMBOJIM-KH,
HCIIOJIb30BaTh Pa3INYHbIE SI3bIKM MAaTEMATHUKH, IPOBOAUTH KJIacCU(UKALINU, TOTHUECKHE
000CHOBaHUS, 10Ka3aTEIbCTBA MATEMAaTHYECKUX YTBEPIKICHUH;

3)oBnaseHne HaBbIKaMU YCTHBIX, INCbMEHHBIX, MHCTPYMEHTAIbHBIX BBIYUCICHUN;

4) oBnaseHre reOMETPUYECKHUM SI3bIKOM, YMEHHUE MCIOIb30BATh €r0 JIJISl OMMCAHUS
IIPEIMETOB OKPY’KAIOIIEr0 MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN U
M300pa3nuTeNb-HbIX YMEHUN, TPUOOPETEHHE HABBIKOB T€OMETPUUIECKIX MTOCTPOCHUI;

5) ycBOeHHE CHCTEMaTHUECKUX 3HAHUH O TUNIOCKUX (UTypax U UX CBOMCTBAX, a TAaKXkKe Ha
HaIJIAIHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHSTh
CUCTEMATHYECKUE 3HAHUS O HUX JUISl PELIEHUs] FTEOMETPUYECKUX U MPAKTUYECKUX 3a/a4;
6) yMeHME U3MEPSATh JJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIIOIb30BaTh (POPMYJIBI 15
HaXOXJEHUS NEPUMETPOB, IUIOAAEe 1 00bEMOB reOMETPUUYECKHUX (DUTYD;



7) yMeHUE NPUMEHSITh U3YYCHHbIC TOHATHUS, PE3YJIbTAThI, METOBI JIJIsl PELICHU 3a1a4
IIPAKTUYECKOTO XapaKTepa U 3a7a4 U3 CMEKHBIX JUCLHUIUINH C UCIIOIB30BAHUEM IIPU
HEO0OXOIUMOCTH CIIPAaBOYHBIX MATEPUAJIOB, KaJIbKYJISITOPa, KOMIBIOTEPA.

7 kjaacc

Harusanas reomerpust

Yyamuiicsa HAy4YuTcs:

- pacno3HaBaTh HA YEPTEkKaX, PUCYHKAX, MOJEIIAX U B OKPYKAIOIIEM MUPE IIJIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (PUTYPBI;

- BBIYUCIIATH 00BEM NPSIMOYTOJIBHOTO NapaJiiesienune1a.

Yyammics moJy4uT BO3MOKHOCTD:
-BBIUUCIIATH O0BEMBI TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYP, COCTABIICHHBIX U3
PAMOYTOJIbHBIX MapasuIeICIUIIeI0B.

I'eomerpuyeckue purypsi

Yyammicss HAy4YuTCs:

- IOJIb30BAThCS SI3bIKOM F€OMETPUU ISl OMUCAHUS NPEIMETOB OKPYKAIOIIEr0 MUPa U UX
B3aUMHOI'0 PaCIIOIO0KEHUS;

-pacrno3HaBaTh U U300pakaTh HA YEPTEKaX U PUCYHKAX TEOMETPUUECKHE PUTYPBI U UX
KoH(pUrypamuu;

Yyamuics moJy4uT BO3MOKHOCTD:

-OBJIaJIETh METOJIaMH PEILICHUS 33a/1a4 Ha BBIYUCIIECHUS U 0KA3aTEIbCTBA: METOAOM OT
IPOTUBHOTO, METOJIOM Tiepebopa BapUaHTOB.

N3mepenne reomeTpu4ecKnuX BeJTHYUH

Yyamuiicss HAY4YUTCs:

-HCIIOJIb30BaTh CBOMCTBA U3MEPEHUS JUUIMH, IUIOMIAIEN U YIJIOB IIPU PELICHUH 3a/1a4 Ha
HaXO0XJCHHE JJIMHBI OTPE3Ka, JIIMHBI OKPY>KHOCTH, JUIMHBI IYTU OKPYKHOCTH, I'PaayCHON
MEpBI yIIIa;

Yyamuiics moJy4uT BO3MOKHOCTD:

-BBIYUCIISITH TUIOIAAN (PUTYpP, COCTABICHHBIX U3 IBYX WX 00Jiee MPSIMOYTOJIBHUKOB, ,
TPEYTOJIbHUKOB.

8 kinace

Harnsignas reomerpust

Yyamuiicsi HAy4YUTCH:

- pacmo3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJIEIIAX U B OKPYKAIOIIEM MUPE INIOCKUE U
MIPOCTPAHCTBEHHbBIE TEOMETPUUECKUE PUTYPBHIL;

-OIpeeATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYypHI TUHEHHBIE pa3Mephl caMoil
durypsl 1 H2000POT;



Yuyamuiic NoJy4YuT BO3MOKHOCTD:
- BBIYUCTISATh O0BEMBI TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYP, COCTABIICHHBIX U3
MPSAMOYTOJBHBIX MMAPAJIICICIIUIIEO0B;

I'eomerpuyeckue purypni

Yyamuiicsa HAy4YuTCo:

-HaXOJIUTh 3HAUYCHUSI IJTUH JIMHEHHBIX 3JIEMEHTOB (DUT'Yp U UX OTHOILEHHUS, TPAJTyCHYIO
mepy yriaoB ot 0 1o 180°, mpumeHsisi onpeieneHus, CBOMCTBAa U MPU3HAKU (HUTYP U UX
AJIEMEHTOB, OTHOLIEHUS puryp (paBeHCTBO, 0100ME, CAUMMETPUHU, TTOBOPOT,
napasuieabHbII IEPEHOC);

Yyammics moJy4uT BO3MOKHOCTD:
-OBJIAJICTh TPAIUIIMOHHON CXEMOW pEIICHUS 3a/1a4 Ha IIOCTPOEHUE C MOMOIIBIO LIUPKYJIS U
JIMHEVKH: aHAJIU3, IIOCTPOCHUE, JOKA3ATEIbCTBO U UCCIIEAOBAHMUE.

H3MepeHne r¢eOMECTPUYIECCKUX BECJINIHNH

Yyamuicss HAy4YuTCs:

-BBIYUCIISITH JJIMHBI IMHEWHBIX 3JIEMEHTOB QUTYP U UX YTIIbI, UCTIONB3Ys (OPMYIIBI JUTHHBI
OKPYXHOCTH U JITMHBI YT OKPYKHOCTH, (POPMYJIBI TUIOLIaAeH Gpuryp;

-BBIYUCIIATH TUIOMAAU TPEYTOJIBHUKOB, TPIMOYTOJIBHUKOB, apajlieIOrPaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

Yyamuics moJy4uT BO3MOKHOCTD:
-BBIYUCIIITH TUIOMIAAN (PUTYp, COCTABICHHBIX U3 JBYX WU 00Jiee MPsIMOYTOJIbHUKOB,
napajieIorpaMMOB, TPEYTOJIbHUKOB.

9 kaacc
Harnsignas reomerpust

Yyamuiicss HAY4YUuTCs:

- pacno3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJIEIIAX U B OKPYKAIOIIEM MUPE INIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUIECKUE (UTYPHI;

-pacro3HaBaTh pa3BEPTKU KyOa, MPSAMOYTOJIbHOTO Mapasuielienuie1a, IpaBUuiibHON
MAPAMUb], HAJIMHIPA U KOHYCA;

Yyamuics moJy4uT BO3MOKHOCTD:

-BBIYMCIISATH 00BEMBI TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYP, COCTABICHHBIX U3
NPSIMOYTOJIbHBIX HapasjieIenUIe 0B;

-yIrIyOUTh U Pa3BUTH MPEJCTABICHUS O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTrypax;
-IPUMEHATH MOHSATUE PA3BEPTKU JJIs1 BBIIIOJIHEHHS MPAKTUYECKUX PACYETOB.



I'eomerpuyeckue purypbi

Yyamuiicss HAYYUTCH:

-OMEPUPOBATH C HAYAIbHBIMH MOHATUSIMH TPUTOHOMETPHUU U BBIMIOJIHATH 3JIEMEHTAPHbBIC
onepanuu HajJ GYHKIUSIMHU YTJIOB;

-pemiaTth 3a1a4M Ha 10Ka3aTelIbCTBO, ONMUPAsICh HA U3YYEHHbIE CBOMCTBA (GUTYD U
OTHOILIEHUW MEXIY HUMH U MIPUMEHSSI U3yUYEHHBIE METO/Ibl JOKA3aTEIIbCTB;

-pelIaTh HECIOXKHbBIC 33]]Ja4l Ha TIOCTPOEHUE, IPUMEHSISI OCHOBHBIE allTOPUTMBI
MOCTPOEHHUSI C TIOMOUIBIO UPKYJIS U TUHEHKH;

- pelaTh TPOCTEUIIINE TUIAHUMETPUUYECKUE 3a]1a4ul B TPOCTPAHCTRBE.

Yyammics moJy4uT BO3MOKHOCTD:

-OBJIAJIETh METOJAMU PELICHUS 3a71a4 Ha BBIYMCIICHUS U JI0KA3aTEIbCTBA: METOJIOM OT
MPOTUBHOTO, METOJIOM TIO100HS, METOJIOM Tlepedopa BApUAHTOB U METOJIOM
F€OMETPUUECKUX MECT TOYEK;

-IPUOOPECTH OMBIT MPUMEHEHHUS AIre0pandecKoro ¥ TPUrOHOMETPUIECKOTO anmnapara u
UJIEV JBUKEHUS MPU PELICHUH T€OMETPUYECKUX 3a/1a4;

-OBJIAJICTh TPAJIUIIMOHHON CXEMOW pEIICHUS 3a/1a4 Ha IOCTPOEHUE C MOMOIIBIO LIUPKYJIS U
JIMHEVKH: aHAJIU3, IIOCTPOCHUE, JOKA3aTEIbCTBO U UCCIIEAOBAHNUE;

-HAYYUThCS pEeIIaTh 3aJa4d Ha MOCTPOCHUE METOJOM F'€OMETPUUECKOTO MECTA TOYEK U
METOJIOM TI0J1I00US;

-pUOOPECTH OTBIT UCCIIEIOBAHUS CBOMCTB MIIAHUMETPUUYECKUX (DUTYP C TTOMOIIBIO
KOMIIBIOTEPHBIX IIPOTPaMM;

-MPUOOPECTH OTBIT BHITIOJHEHHUS TPOEKTOB 10 TeMaM: «['eoMeTpuyeckue mpeoOpa3oBaHUs
Ha TuIocKOoCTHY, «IlocTpoenune oTpe3koB 1o GpopmMyiey.

H3mepenne reomeTpudecKnuX BeJTHYUH

Yyamuics HAy4YuTCs:

-BBIYUCIISITH TUIOMIAAM TPEYTOJIbHUKOB, IPSIMOYTOJIBHUKOB, MapajlyieIorpaMMOB,
Tparnenuii, KpyroB 1 CEKTOPOB;

-BBIYUCIISITH JUIMHY OKPYKHOCTH, JUTHHY JYTH OKPY>KHOCTH;

-pemaTh 3a7a41 Ha JOKA3aTeIbCTBO C UCTIOJIb30BaHNEM (HOPMYIT ITTUHBI OKPY>KHOCTHU U
JUTMHBI AYTH OKPYXHOCTH, (opmyn Tuiomanei puryp;

- penIaTh NPaKTUYECKHUE 3aa9H, CBSI3aHHBIE C HAX0XKICHUEM TeOMETPHUECKUX BETUINH
(ucnoib3ys MpU HEOOXOUMOCTH CIIPABOYHUKU U TEXHUUYECKUE CPEACTBA).

Yyamuics moJy4uT BO3MOKHOCTD:

-BBIYHCIIATH TUIOMIATH (DUTYP, COCTABICHHBIX U3 ABYX HIIH 00jee MPAMOYTOJIbHUKOB,
MapajuieIorpaMMOB, TPEYTOJbHUKOB, Kpyra M CEKTOPa;

-BBIYMCJISATH TJIOI[AIA MHOTOYTOJIbHUKOB, UCITOJIB3YSI OTHOIIEHUSI PABHOBEJIUKOCTHU U
PaBHOCOCTABJIICHHOCTH;

-IPpHOOPECTH OMBIT MIPUMEHEHHUS alre0pandyecKoro U TPUTOHOMETPHUUYECKOTO amnmapara u
WJIeH TBUKCHUS MIPHU PEIICHUH 33/1a4 HAa BBIYMCIICHUE TUIONIAIei MHOTOYTOJIbHUKOB.



Koopannarsl

Yyamuiicss HAYYUTCH:

- BBIYMCJIATH JIMHY OTPE3Ka MO KOOPAUHATAM €r0 KOHIIOB; BBIYUCIISATH KOOPAUHATHI
CepEeIUHbI OTPE3KA;

-MCIIOJIb30BaTh KOOPAUHATHBIM METO ISl U3YUECHUSI CBOMCTB MPSAMBIX U OKPYKHOCTEM.
Yyammics moJy4uT BO3MOKHOCTD:

-OBJIQJIETh KOOPJIUHATHBIM METOJOM PEUICHHS 3a7a4 Ha BHIUMCIIEHUE U I0KA3aTEIbCTBO;
-IIPUOOPECTH OIBIT UCTIOJIB30BAHUS KOMITBIOTEPHBIX MPOrpaMM JIJIsl aHAJIM3a YaCTHBIX
CJIy4aeB B3aMMHOI'0 PACTIOIOKEHUS OKPYKHOCTEN U MPSIMBIX;

-IPUOOPECTH OIBIT BHITIOJHEHUSI IPOCKTOB HA TeMy «[IpuMeHeHue KOOpAMHATHOTO
METO/1a IPU PEIICHUHM 3a]1a4 Ha BEIYMCIIEHUE U JOKA3aTEIbCTBO.

BekTopsl

Yyamuiicss HAyYuTCH:

-OIIEpUPOBATH C BEKTOPAMHU: HAXOJAUTh CYMMY U Pa3HOCTH JABYX BEKTOPOB, 3aJaHHBIX
r€OMETPUUYECKH, HAXOAUTh BEKTOP, PAaBHBIM IIPOU3BEACHUIO 3aJaHHOI0 BEKTOPA HA YHCIIO;
-HaXOJIMTh JUIs1 BEKTOPOB, 3aJaHHBIX KOOPJAMHATAMMU: JJIMHY BEKTOPA, KOOPAUHATHI CYMMBI
U pa3HOCTHU JIBYX U 00Jiee BEKTOPOB, KOOPAUHATHI TPOU3BEICHHUSI BEKTOpA HA YHCIIO,
NPUMEHSISI TPU HEOOXOAMMOCTH COUYETATENIbHBIN, TEPEMECTUTENbHBIN 1
pacrpeneanuTeNbHbIN 3aKOHBI;

- BBIYUCIIATH CKaJAPHOE IIPOU3BEIECHUE BEKTOPOB, HAXOAUTD YOI MEXAY BEKTOPaMHU,
YCTaHABIMBATh NIEPIEHAUKYIIAPHOCTD NIPSMBIX.

Yyamuics moJy4uT BO3MOKHOCTD:

-OBJIQJIETh BEKTOPHBIM METOJIOM JIJIsl PEIICHUS 3a/1a4 Ha BEIYMCIICHHUE U JOKA3aTeJIbCTBO;
-IPUOOPECTH OITBIT BHITIOJHEHUSI TIPOSKTOB Ha TeMy «IIpruMeHeHne BeKTOPHOT'O0 METO1a
MIpY PELLICHUH 3a7a4 Ha BHIUYUCIICHUE U JI0KA3aTEIBCTBOY.

1. OneHKka NMUCbMEHHBIX KOHTPOJIBHBIX PA00T 00yYAIOIIUXCH 110 MATEMATHKE.
Omeem oyenusaemcsa ommemkou «5», eciu:

paboTa BBITIOJTHEHA TTOTHOCTHIO;

B JIOTUYECKUX PACCYKIICHUIX U 000CHOBAaHUH PEIICHUS HET MPOOEJIOB U OMINOOK;

B PEIICHUH HET MaTEMAaTHYECKUX OITMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMUCKA, KOTOPAsI
HE ABJISIETCS CJIE€CTBUEM HE3HAHUS MJIM HEITOHUMAaHMS y4eOHOIro MaTepHaa).
Ommemka «4» cmasumcsa 6 ciedyrouux cayuanx:

paboTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHUS 111ar0B PEIIEHUsI HEIOCTATOUYHBI (€Cin
yMEHHE 000CHOBBIBATh PACCYXKICHUS HE SIBISIIOCH CIIEHUAIBHBIM OOBEKTOM MPOBEPKH );
JOMYIIEHbI OJIHA OLIMOKA WK €CTh BA — TPU HEJ0UETA B BBIKIAJKAX, PUCYHKAX,
yepTekax Wi rpaukax (€ciu 3TU BUAbI pa0OT HE SBISIUCH CIIEIUaTbHBIM 00bEKTOM
MIPOBEPKH).

Ommemka «3» cmagumcs, eciu:
JOMYIIEHO 0oJiee 0JJHOM OMMOKHU MM 0oJiee TBYX — TPEX HEJIOUETOB B BHIKJIAJIKAX,
yepTekax Wi rpadukax, Ho 00yvaromuiicss 001anaeT 00s3aTeIbHBIMU YMEHUSMHU 110



[IPOBEPSAEMOM TEME.

Ommemka «2» cmagumcs, eciu:

JIOIYIIEHBI CYIIECTBEHHbIE OIIMOKH, MMOKAa3aBIINeE, YTO 00yJaromuiicss He o0naaaer
00s13aTeTbHBIMU YMEHUSIMU TI0 JAHHOW TeMe B TIOJTHON Mepe.

Ommemka «1» cmagumcs, eciu:

paboTa mokasasna MoJHOe OTCYTCTBHE Y 00yUaloIerocs: 00sA3aTeIbHbIX 3HAHUN U YMEHUH
0 MPOBEPSEMOM TeME WIIM 3HAYUTENbHAs 9acTh Pa0OTHI BHITIOJIHEHA HE CAMOCTOATEIHHO.

VYuurenb MOXET MOBBICUTh OTMETKY 3a OPUTMHAIBHBIA OTBET HA BONPOC WU
OpPUTMHAJIBHOE PEIICHUE 3aJ]a4i, KOTOPBIE CBUICTEIBCTBYIOT O BBICOKOM
MaTeMaTHYE€CKOM Pa3BUTHU 00YUaOIIETrocs; 3a peieHne 0osee CI0KHON 3a/1auu Uin
OTBET Ha 00JIee CIIOKHBIN BOMIPOC, MPEJIOKEHHBIC 00yYarOIIEMYCsl JOTOJIHUTEIIBHO MOCTIe
BBITIOJIHEHUSI UM KaKUX-TU0O0 APYTHUX 3aJaHUN.
2.01eHKA YCTHBIX 0TBETOB 00y4AaKOIIMXCH 110 MAaTEMAaTHKe
Omeem ouenusaemcsa OmmemKou «5», eciu yueHuK:

-IIOJTHO PACKPBLI COZIep)KaHUE MaTepurasa B o0beMe, MPEyCMOTPEHHOM MPOrpaMMoit U
Y4EOHUKOM;

-U3JI0KUJT MaTepUal TPAMOTHBIM A3bIKOM, TOUHO MCIIOJIB3YsI MATEMaTUYECKYIO
TEPMHUHOJIOTHIO Y CUMBOJIMKY, B OMPECICHHON JIOTUYECKOH MOCIEI0BaTEIbHOCTH;
-PaBUJILHO BBITIOJHUII PUCYHKH, YEPTEkKH, IpaduKu, COMYTCTBYIOIIUE OTBETY;
-M0Ka3aja yMEHHUE WUTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU NMMPUMEPAMHU, IPUMEHSTH €€ B
HOBOM CUTYAaIlMU MPU BHITTOJTHEHUH MTPAKTUUECKOTO 3a/IaHUS;

-IPOJIEMOHCTPUPOBAJI 3HAHUE TEOPUHU PAHEE U3YUCHHBIX COMYTCTBYIOIIUX TEM,
c(hOpMUPOBAHHOCTb U YCTOHYMBOCTD UCIIOJIB3YEMBIX ITPH OTBETE YMEHUM 1 HABBIKOB;
-0TBEYaJl CAMOCTOSTEIIbHO, 0€3 HABOIAIINX BOIPOCOB YUUTEIIS;

BO3MOHBI OJJHA — JIB€ HETOYHOCTH IMPU OCBEIICHUE BTOPOCTEIIEHHBIX BOIIPOCOB WK B
BBIKJIQJIKaX, KOTOPbI€ YUYEHUK JIETKO UCIIPABUII MOCJIC 3aMEYaHUs YUUTEJIS.

Omeem oyenusaemcsa ommemkou «4», eciu yooeiemeopsaem ¢ 0CHOBHOM
mpeotosanuaAM Ha OUEHKY «5», HO NPU IMOM UMeem 0OUH U3 HeOOCMAMKO8:

-B M3JIOKEHUU JOIMYIICHBI HEOOIbIITNE TTPOOEIbI, HE UCKA3UBIIIEE MATEMATHIECKOE
COAEpKAaHUE OTBETA,

-JIOITYILEHbI OJIUH — JIBA HEJI0YETa IPHU OCBEIIEHUN OCHOBHOI'O COAEPKAHUS OTBETA, -
HCIIPABJICHHBIE MOCTIE 3aMEYaHusl YUUTES;

-IOTYIIIEHBI OITNOKA WK 00Jiee IBYX HEJIOUETOB MTPU OCBEIICHUH BTOPOCTETICHHBIX
BOITPOCOB WJIM B BBIKJIJIKaX, JIETKO UCIIPABJICHHBIE MOCIIE 3aMEUaHUs YUUTENS.
Ommemka «3» CMagumcsa 6 ciedyrouux cayuanx:

-HETIOJIHO PACKPBITO COJepKaHuE MaTepuralia (CoAep:KaHue U3JI0KEHO (PparMeHTapHO, HE
BCET/Ia TOCIEA0BATENHHO), HO TIOKa3aHO o0Iiee TOHNMAaHNe BOIIPOCca U
MIPOJIEMOHCTPUPOBAHBI YMEHHSI, JOCTATOYHBIE JJIsl YCBOCHUSI TPOTPAaMMHOT0 MaTepuania
(onpenenensl «TpeboBaHUAMU K MATEMATHYECKOM MOATOTOBKE yUAIIMXCS» B HACTOSIIEH
porpaMmMe o MaTeMaTHKe);

-UMEJINCh 3aTPYAHEHHUS WIN IOMYIIEHBI OITMOKH B ONPE/IEIEHUH MaTEMAaTUYECKOM
TEPMUHOJIOTUH, YEPTEKAX, BBIKIAJKAX, UCIIPABIICHHbBIE [1OCIIE HECKOJIbKUX HABOSAIIUX
BOIIPOCOB YUHUTEIIS;



-YYEHUK HE CIPaBUJICA C MPUMEHEHUEM TE€OPUHU B HOBOUM CUTYaIIMU NP BHITOJHEHUU
MPAKTUYECKOTO 3aJIaHUs, HO BBIMOJIHWII 3a1aHHsI 0053aTEIbHOTO YPOBHS CJI0KHOCTH 110
JITaHHOU TEME;

-TpU TOCTATOYHOM 3HAHUM TE€OPETUUECKOTO MaTepurasa BhIsBICHA HEAOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2» CTaBUTCH B CJIAEAYIOMIUX CJIyYasaX:

-HE PacCKpBITO OCHOBHOE COJIepkKaHUE y4eOHOro MaTepuarna;

-00HapyKEHO HE3HAHUE YUYEHUKOM OOJIbIel i Hanbosiee BaKHOM 4acTu yueOHOTo
Marepuana;

-JIOMYIICHBI OITUOKK B OMPEICICHUN MMOHSITUH, TTPU UCIIOJIb30BAHUN MaTEMaTHUECKOMN
TEPMUHOJIOTUH, B PUCYHKAX, UepTEkKaxX WK rpadukax, B BEIKIAIKaX, KOTOPIE HE
UCIIPaBJICHbI TTOCJIE HECKOJIBKUX HABOJISIIUX BOTIPOCOB YUUTES.

OtmeTtka «1» cTaBUTCS, €CJIU:

-Y4eHHK OOHAPY>KUJI TOJIHOE HE3HAHUE U HEITOHMMaHUE U3y4aeMoro y4eOHOro Marepuania
WJIM HE CMOT OTBETHTh HU Ha OJIUH U3 MOCTABJICHHBIX BOIMPOCOB 10 U3YYEHHOMY
MaTepuany.

Conep:kanmne y4eOHOT0 nmpeamera, Kypca
7 kaacc.
HauaabHble reoMeTpuyeckue cBeaeHus (10 yacon)

[IpocTeiimue reomeTpuueckue GUTrypsl: mpsiMasi, TOYKa, OTPE30K, Jyd, yroi. [lonstue
paBeHCTBa reoMeTpuueckux Guryp. CpaBHEHHE OTPE3KOB U YIIIOB. M3MepeHne oTpe3KoB,
IUIMHa oTpe3ka. M3MepeHue yriioB, rpagycHas mepa yria. CMeXHble U BEPTUKAJIbHBIC
yTJIbl, KX CBOMCTBA. [leprieHANKyIsIpHBIE PSIMBIEC.

OcHosHass yenb — CHUCTEMATU3UPOBATH 3HAHMUS YYalllUXCS O IPOCTEHIINX
rEOMETPUUECKUX (PUTYpaX U MX CBOMCTBAX; BBECTHU MOHSATHE PaBEHCTBA (UTYP.

B nmanHOW Teme BBOJATCS OCHOBHBICE TE€OMETPUYECKHE TIOHSATHS W CBOMCTBA
MIPOCTEHIINX TeOMETPUUYECKUX (UTYp HA OCHOBE HATJISIHBIX IPEACTABICHUM YYaITuXcs
myTeM OOOOIIeHNsS OYEBHUIHBIX WM H3BECTHBIX M3 Kypca MaTeMaTUKd 1—6 KiaccoB
reomeTpudeckux (akToB. [ToHATHE aKCHOMBI Ha HaYaJILHOM dTaIe 00yJeHHsI HE BBOIUTCS,
M CaMH aKCHOMBI He GOPMYIHPYIOTCS B sSBHOM BHJe. HeoOXoaummble HUCXOTHBIC
MOJIOKCHHsI, HAa OCHOBE KOTOPBIX H3yYarOTCS CBOHMCTBA T'€OMETPUYECKHX (QUTyp,
MPUBOATCS B omucaTenabHOl (opme. [IpuHIHMIUATLHBIM MOMEHTOM JIAaHHOW TEMBI
SBIISICTCS BBEACHUE IIOHATHS  pPAaBEHCTBA T€OMETpUYECKHMX  (Quryp Ha  OCHOBE
HarjsIHOTO TOHATUSA HajdoxeHusa. OrnpeaeneHHoe BHUMAHHUE JOJDKHO — YIIENSThCS
MPAKTUUYECKUM MPHIOKEHUAM T€OMETPUUECKUX MTOHSITHH.

Tpeyroabuuxku (17 yacoB)

Tpeyronbauk. lIpu3Haku paBeHCTBA TPEYrONbHHUKOB. lIepneHIMKyIsIp K NpsAMOM.
Menuanbl, OMCCEKTPUCHI U BBICOTHI TPEYroJbHUKA. PaBHOOEAPEHHBIN TPEYrOJIbHUK U €r0
CBOWCTBA. 3a/1a4l Ha TOCTPOEHUE C TOMOIIBIO UPKYJIS U JTUHEUKHU.

OcHoénasi yenb — BBECTU TOHSTUE TEOPEMBI; BbIPA0OTaTh yMEHUE JOKa3bIBaTh
PAaBEHCTBO TPEYTOJBbHUKOB C IMOMOIIBIK) HM3YYEHHBIX NPU3HAKOB; BBECTHM HOBBIM KJacc
3a71a4 — Ha MOCTPOEHUE C TOMOIIBIO HUPKYJIS U JIMHEUKHU.



[Ipr3HaKku paBeHCTBA TPEYTOJIbHUKOB SIBISIIOTCS OCHOBHBIM pabO4YMM anmnapaTroM BCEro
Kypca reomerpuu. Jloka3aTenbcTBO OOJbIIEH YAacTH TEOPEM Kypca M TAaKXKe pelIeHue
MHOTHX 3aJad IMPOBOJMUTCS IO CJIEAYIOIIEH CXEME: MOUCK PaBHBIX TPEYTOJbHUKOB —
000CHOBaHHUE UX PABEHCTBA C MOMOIBIO KAKOI0-TO MPU3HAKA — CJIEACTBUS, BBITEKAIOIINE
13 PABEHCTBA TPEYrOJILHUKOB. [[puMEHEHNE NMPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB IpU
pelIeHNH 3aJad  JAaeT BO3MOXHOCTb IIOCTENIEHHO HAKAaIUIMBaTh OIBIT MPOBEICHUS
JOKa3aTeNbHBIX paccykIeHui. Ha HayanbHOM 3Tane n3ydeHHsl U NIPUMEHEHHs IPU3HAKOB
PaBEHCTBA TPEYTOJILHUKOB 1[EI€CO00Pa3HO UCTIONB30BATh 334a4l C TOTOBBIMH YepTEKaMHU.

IHapanaenbHbie npsameble (14 yacoB)

[Ipu3Haku mnapauieIbHOCTH MNPAMBIX. AKCMOMa NapajuleldbHbIX MNpsMbIX. CBOMCTBa
napajuieIbHbIX NPSIMBIX.

OcHosHnas yenb — BBECTU OJHO U3 BAXXHEWIIMX MOHATHN — MOHATHE NapajulebHbIX
OpsIMBIX; JaTh MEpBOE MpeAcTaBiIeHHe 00 aKCMOMaX M aKCHUOMAaTUYECKOM METOJie B
T€OMETPHH; BBECTH aKCHOMY MMAPAJIIENbHBIX MPSMBIX.

[Ipu3Haku ¥ CBOICTBA MapauIeNbHbIX IPSIMBIX, CBSI3aHHBIE C yriaMu, 00pa30BaHHBIMU
OpU TEepeceYeHr JBYX MPSAMBIX CEKylled (HAKpecT JIeKaluMHU, OJIHOCTOPOHHHMH,
COOTBETCTBEHHBIMHU), IIMPOKO  HCMONB3YIOTCS B  JalIbHEWIIEM TMpU  U3YyYEHUHU
YeThIPEXYTOJIbHUKOB, MOJOOHBIX TPEYTOJIbLHUKOB, MIPU PEIICHUM 3ajlady, a TaKKe B Kypce
CTEPEOMETPUH.

CooTHOIIEHUS MY CTOPOHAMMU M YIJIaMH TPeyroJbHukKa(18 yacos)

CyMMa yIJiOB TpEYroJIbHUKA. CooTHomIEHUE MEXAY CTOPOHAMH U  yIiaMH
TpeyroibHuka. HepaBeHcTBO TpeyrosibHUKA. [IpsAMOYrojibHbIE TpPEYrOJbHHKH, HX
CBOMCTBa M MPU3HAKKU paBeHCTBa. PaccTosHue OT TOUkHM A0 NpsiMoi. PaccTosiHue mexay
napajuielIbHbIMU NPAMBIMU. [IoCTpoeHME TPEYroJbHUKA 110 TPEM 3IEMEHTAM.

OcHosnasi yeib — PacCMOTPETh HOBBIE HWHTEPECHBIE M Ba)XKHBIE CBOMCTBA
TPEYTrOJIbHUKOB.

B naHHOM Teme JTOKa3bIBAETCS OJHA M3 BAKHEUIIMUX TEOPEM T'€OMETPUH — TEOpeMa O
CyMM€ YIJIOB TpeyroipHuka. OHa MO3BOJISIET AaTh KIacCHU(UKAIMIO TPEYTOJbHUKOB IO
yriaMm (OCTPOYTOJIbHBIM, MPSMOYTOJbHBIA, TYNOYrOJIbHBIM), a TaKKe YCTAaHOBHUTH
HEKOTOPbIE CBOMCTBA U MPU3HAKUA PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[loHATHE pacCcTOSHUSA MEXIy MapauIeIbHBIMA MPSAMBIMA BBOJUTCS Ha OCHOBE
JNOKA3aHHOM TNPEABAPUTENBHO TEOPEMBI O TOM, 4YTO BCE TOYKH KaXKJIOW H3 JABYX
MapajuieNIbHbIX MPAMBIX PABHOYAJIEHBI OT APYTrOd NpsIMOl. DTO MOHATUE UTPAET BAKHYIO
POJIb, B HACTHOCTH MCIOJIB3YETCS B 3a7]a4ax Ha MOCTPOCHHUE.

[Ipn pemrenny 3amady Ha IMOCTPOECHHE B 7 KJAcCe CIEAYET OIPAHHYMUTHCS TOJIBKO
BBITIOJTHEHUEM ¥ OINHMCAHWEM TIOCTPOCHHS HCKOMOHN (urypel. B oTmenpHBIX ciydasx
MOKHO IIPOBECTH YCTHO aHAJIM3 W JIOKA3aTEJIbCTBO, a JIEMEHTHI MCCIEAOBAHUS JOJIKHBI
MIPUCYTCTBOBATH JUIIb TOTAA, KOTJa 3TO OTOBOPEHO YCIOBUEM 3a/1a4H.

IToBTOpenue. Pemenne 3agau (9 4.)
OcnosHas yenv. I10BTOpUTH, 3aKpenuTh U 00001UTh OcHOBHBIE 3YH, momydeHHsie B 7
KJ1acce.



8 kiace

IloBTOpEeHue Kypca reomerpuu 7 kijiacca (2 yaca)
YerbipexyroibHuku (14 yacon)

MHOroyroylbHUK, BBITYKJIbIE MHOTOYTOJBHHK, YEThIpEXyronbHUK. [lapamnenorpamm,
ero cpoiictBa W mpusHaku. Tpameuus. [IpsmoyronbHUK, poMO, KBaapar, UX CBOICTBA.
OceBas 1 HeHTpaldbHasl CHMMETPHH.

OcHogHnasi yenb — W3YYUTh HaubOosee BaXKHbIE BUJIbI UYETHIPEXYTOJbHUKOB —
napajjiesiorpaMM, NMpsSIMOYTOJIbHUK, poMO, KBajpaT, Tpameuuio; JaTh NPECTaBICHUE O
¢durypax, o6agarIIMX OCEBOM WX IEHTPAIBHOU CUMMETPHUEH.

JlokazarenbcTBa OONBIIMHCTBA TEOPEM JaHHOW TEMbl M pEUICHUS MHOTHX 3a]lay
IPOBOJATCS C MOMOILIBID NPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, MO3TOMY IMOJE3HO HX
NOBTOPHUTH B HaYaj€ U3YYEHUS TEMBI.

OceBasg U UEHTpaJIbHAsl CUMMETPUM BBOJASTCS HE Kak MpeoOpa3oBaHHE IUIOCKOCTH, a
KaK CBOMCTBa reOMETPUYECKUX (PUryp, B 4aCTHOCTH YETHIPEXyroJbHUKOB. PaccmoTpenue
ATUX NOHATUHN KaK JBM)KEHUH IIJIOCKOCTU COCTOUTCS B 9 Kilacce.

Ilnomans (14 yacos)
[TonsaTne momaau MHOroyroibHuka. Ilmomaau npsMOYrojibHHMKA, MapajlieIorpamMMma,
TpeyroibHUKa, Tpanenuu. Teopema ITudaropa.

OcHosnasi yenb — pacUIUpUTh W yIIyOWTh TIOJYYeHHbIE B 5—6 Kjaccax
IPEACTaBICHUS YUJaluxcsi 00 M3MEPEHUM W BBIYHMCIICHUU TUIONIACH; BBIBECTH (POPMYIIBI
iomaned MpsIMOYTOJbHUKA, NapaijiejorpaMMa, TpPEYrojabHUKA, Tpaneluuu; I0Ka3aTh
OJIHY U3 TJIaBHBIX TEOpeM reoMeTpur — Teopemy Iludaropa.

BreiBon dopmyn Uil BRIYMCICHHS TUIOMIAJEH MPSAMOYTroJdbHUKA, IMapajjienorpaMmma,
TpEyrojibHUKa, Tpalellud OCHOBBIBAETCS Ha JBYX OCHOBHBIX CBOWCTBax IUIOLIAMCH,
KOTOpbIE TPUHUMAIOTCS MCXOMs W3 HATJSJHBIX TPEJICTABICHUMN, a Takke Ha (opmyie
IUIOIIAIA KBajpaTa, 000CHOBaHHE KOTOPOW HE SBJSETCS 00s3aTEIbHBIM IS yUaIIHXCS.

HerpanuninonHo# I MIKOJIBLHOTO Kypca SIBIsSETCS TeopeMa 00 OTHOIICHUH IUIOIIaaei
TPEYTroJIbHUKOB, HUMEIOIIMX IO paBHOMY yriy. OHa MO3BOJIAET B JajJbHEHIIEM AaTh
MIPOCTOE JI0KA3aTeIbCTBO MPU3HAKOB MOJO00US TPEYroJIbHUKOB. B 3TOM COCTOMT OJHO W3
MPEUMYIIECTB, OOYCIOBICHHBIX PAHHUM BBEJCHHUEM MOHATHS TIIOIIAIH.

JlokazaTenbcTBO TeopeMbl Ilmdaropa OCHOBBIBa€TCS Ha CBOMCTBaX IUIOMIAACH W
dbopmynax s TUIOManel KBajapara W MPpSMOYroJibHUKA. JloKa3bIBaeTCs TakKe Teopema,
oOpatHas Teopeme I[Tudaropa.

IHoxo0ubIe TpeyroabHUKkH (20 yacoB)

[Tomo6ubIe Tpeyroapuuku. [Ipu3Haku momoOus TpeyroabHUKOB. [I[puMenenne momoous
K J0Ka3aTeJIbCTBY TEOpEeM M pemieHuio 3amad. CHHYC, KOCHHYC W TaHTE€HC OCTPOro yTJia
MPSIMOYTOJIEHOTO TPEYTOJbHUKA.

OcHosHas yenb — BBECTHU MOHATHE MOJO0HBIX TPEYTOJIbHUKOB; PACCMOTPETh MPU3HAKU
MoJo0UsT TPEYrOJbHUKOB W WX TPUMEHEHUS, ClelaTh TEPBBIA Iar B OCBOCHUU
YYaluMHUACS TPUTOHOMETPUYECKOTO afrmapara rTeOMETPHUH.



OnpeneneHue mNOAOOHBIX TPEYrOJbHUKOB JA€TCSl HE Ha OCHOBE HPeoOpa3oBaHUs
no00us, a 4yepe3 paBeHCTBO YIJIOB M MPONOPLUUOHATBHOCTD CXOJICTBEHHBIX CTOPOH.

[Ipu3zHaku 1OHO00MS TPEYTOJIBHUKOB JIOKA3bIBAIOTCA C TIOMOIIBIO TEOpeMbl 00
OTHOLICHUH IJIOIaIe TPEYTrOJIbHUKOB, UMEIOLIUX 110 PABHOMY YTIIy.

Ha ocHoBe mnpu3HakoB mOAOOMS JOKa3bIBA€TCs TEOpeMa O CpeaHed JHHUU
TPEYroJIbHUKA, YTBEPKICHUE O TOUKE MEPECEUCHUs] MEIUaH TPEYroJibHUKa, a TAaKKe JBa
YTBEPKJEHHUSL O MPOMOPLHOHAIBHBIX OTpe3Kax B MPSIMOYTOJIbHOM TpeyrojbHuke. Jlaercs
MpeICTaBIEHUE O METO/IE 000U B 3a/1ayaxX Ha MOCTPOEHUE.

B 3akmioueHue TeMbl BBOJATCS 3JIEMEHThl TPUTOHOMETPHUM — CHUHYC, KOCHHYC U
TAHT'€HC OCTPOrO YIJia MPsIMOYToJIbHOI'O TPEYToJbHHUKA.

OxpyxHOCTB (16 4acoB)

B3anmHoe pacnosioxeHnne npsMoi 1 okpykHocTU. KacaTtenbHas K OKpY>KHOCTH, €€
CBOMCTBO U npu3HaK. lleHTpanbHbIe U BOUCAHHBIC YTIIbI. YeThIpe 3aMeuaTesbHble TOUKH
TpeyroibHUKa. BrincanHas u onyucaHHas OKPY>KHOCTH.

OcHosHas yenb — PACIIUPUTDH CBEACHUS 00 OKPY>KHOCTH, TOJIYYCHHBIC yUallUMHUCS B 7
KJIacCe; U3YyUUTh HOBBIC (DAKTHI, CBSI3AHHBIC C OKPYKHOCTHIO; MO3HAKOMUTH YYAIIUXCS C
YETBIPHMS 3aMeYaTEIbHBIMU TOUKAMU TPEYTOJIbHUKA.

B nmanHOl TeMe BBOAMTCS MHOTO HOBBIX IOHATHH M paccMaTpUBAETCS MHOTO
YTBEPKACHUMN, CBA3aHHBIX C OKPY)XHOCTBIO. {7151 X yCBOGHUS CIIEYET YACIUTh OOJbIIoe
BHUMAaHUE PELICHUIO 3a]a4.

VYTBepkIeHHsI O TOUKE MepeceyeHusi OMCCEKTPUC TPEYroJbHUKA M TOYKE MepPECeUCHUs
CEpPEANHHBIX MEPIECHANKYISIPOB K CTOPOHAM TPEYrOJIbHUKA BBIBOASTCS KaK CIEICTBUS U3
TEOpEM O CBOMCTBaX OHCCEKTPHUCHI yria U CEPEIMHHOTO MEPHEHAMKYJsApa K OTPE3Ky.
Teopema 0 TOUKe TEepeceUeHHsT BBICOT TPEYrOJNIbHUKA (WIM WX TPOJIOJIKCHHINA)
JIOKa3bIBAETCS C TIOMOIIBID YTBEPKICHHS O TOUKE [EPECEUCHUs] CEepeINHHBIX
NEPHEHIUKYIISPOB.

Hapsiny ¢ Teopemamu 00 OKpYXHOCTSIX, BIHCAaHHONW B TPEYrOJbHUK M OIHMCAHHOM
OKOJIO HEro, paccMaTpPUBAIOTCS CBOMCTBO CTOPOH ONUCAHHOIO YETBIPEXYTOJbHUKA H
CBOMCTBO YIJIOB BIIMCAHHOT'O YE€THIPEXYTOJIbHUKA.

IToBTOpenue. Pemenue 3agau (2yaca)
Ocnosnas yenwv. IloBTOpUTH, 3aKpenuTh U 0000mKUTh OCHOBHBIE 3Y H, momydennsie B 8
KJIacce.

9 kiace
Bekropsl. MeToa koopauHat (18 yacos)

[lonsiTue BekTOpa. PaBeHCTBO BeKTOpoB. CnoXeHHWE U BBIYMTAHUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4MCi0. Pa3nokeHue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM
BektopaMm. Koopaunater BekrTopa. lIpocrteiimme 3amaun B KOOpAMHATaX. YpPaBHEHHS
OKPYXHOCTH U npsiMou. [IpuMeHeHne BEKTOPOB U KOOPAMHAT HPU PEIICHUHN 3a]1a4.

OchogHas yenb — HAyYUTh YYalIUXCA BBINOJHATH JIEMCTBHUS HAJ BEKTOPAaMH Kak
HalpaBJICHHbIMU OTpPE3KaMM, 4YTO BaXHO i1 MPUMEHEHUS BEKTOPOB B (PU3HKE;
[IO3HAKOMUTHh C HCHOJIb30BAHUEM BEKTOPOB M METOAA KOOPAMHAT IMPU PEUICHUH
r€OMETPUYECKUX 3aay.



BekTop ompenensieTcss Kak HampaBiI€HHBI OTPE30K W JCHCTBUS HaJ BEKTOpaMuU
BBOJSITCS TakK, KaK 3TO MNPUHATO B (uiuke, T. E. xak AeiCTBUS C HamnpaBlI€HHBIMHU
orpe3kamu. OCHOBHOE€ BHHUMAaHHUE JOJKHO OBITh Y/AEJIEHO BBIPAOOTKE YMEHMI BBINIOIHITH
ornepauuy HajJ BEKTOpaMu (CKJIaIbIBaTh BEKTOPbl MO MpaBWJIAM TPEYrojibHUKAa M Ia-
pajierorpaMma, CTpOUTh BEKTOP, PaBHBIM Pa3HOCTH JBYX JaHHBIX BEKTOPOB, a TaKKe
BEKTOP, PaBHBIN MPOU3BEECHUIO JAHHOTO BEKTOPA HA IaHHOE YHCJIO).

Ha npumepax moka3piBaeTcsi, Kak BEKTOPbl MOTYT MPUMEHATHCS K PEUICHUIO
reoMeTpuueckux 3anad. Jlemoncrpupyercsa 3PpGEeKTUBHOCTb NpUMEHEHHUS (HOopMyn st
KOOPJMHAT CEpeIMHbl OTPE3Ka, pPACCTOSHUS MEXIy JABYMsS TOYKAMH, YpaBHEHUH
OKPYXHOCTH M TNpPSMONH B KOHKPETHBIX I'€OMETPUYECKUX 3aJadyax, TEM CaMbIM JaeTcs
npejcraBieHne 00 U3yuyeHUU TeOMeTpUYEeCKUX (GUTYp C TOMOUIBI0 METO/I0B alreOphl.
CooTHOIIEHUSI MeXAy CTOPOHAMM ¥ yrilamMM  TpeyrojbHuka. CkajasipHoe
npousseaeHne BeKTopoB (11 yacos)

CuHyCc, KOCHMHYC W TaHIeHC yrija. TeopemMbl CHHYCOB U KOCHHYCOB. Pemienue
TpeyrodbHUKOB. CKalsipHOE TPOU3BENCHHE BEKTOPOB U €ro INpPUMEHEHHE B
reOMETPUYECKHUX 3a7a4ax.

OcHosHasi yenb — Pa3BUTh yMEHHUE Y4YAIIUXCS MPUMEHSTh TPUTOHOMETPUYECKHUI
anmnapar MpH peleHuy TeOMEeTPUIECKUX 3a/1a4.

Cunyc u kocunyc mroboro yria ot 0° mo 180° BBOASTCS C MOMOIIBIO €IMHUYHOM
MOJIYOKPYHOCTH, JIOKa3bIBAIOTCSI TEOPEMbI CHHYCOB U KOCUHYCOB U BBIBOJIMTCS €III€ OJTHA
dbopMyna mIomEAaM TPEyroibHUKa (IIOJIOBUHA MPOU3BEACHUS IBYX CTOPOH HA CHMHYC yria
MEXIy HUMH). DTOT anmnapat MPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe TpOW3BEJCHHE BEKTOPOB BBOAMTCS Kak B (u3uke (MpOU3BEIECHUE [JIHH
BEKTOPOB HAa KOCHUHYC yTIjla MEXIy HUMH). PaccmaTpuBaroTcsi CBONCTBA CKAJISPHOIO
IIPOU3BENICHUS U €r0 IPUMEHEHUE MPU PEIIEHUN FEOMETPUUECKUX 3a/1a4.

OcCHOBHOE BHMMaHHUE CIIEYET YIEIUTh BBHIPAOOTKE MPOYHBIX HABBHIKOB B MPUMEHEHUU
TPUTOHOMETPUUYECKOTO alllapaTta Mpu PEMIEHUHA T€OMETPUUYECKHUX 3aay.

JIMHA OKPYKHOCTH M IIomaab Kpyra (12 yacoB)

[IpaBuiibHBIE MHOTOYrOJBHUKUA. OKpYKHOCTH, OIMCaHHAs OKOJO IPaBUIBHOIO
MHOTOYI'OJIbHUKa W BIHcaHHas B Hero. llocTpoeHne mNpaBHIBHBIX MHOT'OYT'OJIBHUKOB.
JnrnHa okpyxxkHoctu [lnomans kpyra.

OcHoeHnas yenb — PACIIMPUTH 3HAHUE YYAIUXCS O MHOTOYTOJIBHMKAX; PacCMOTPETh
MOHATHUS JUIMHBI OKPY>KHOCTH U TUIOIIAN Kpyra U (GOPMYIIbI AJIs UX BEIYUCIICHHUS.

B Hawase Tembl gaeTcs  ONpENENEHUE  IPABUIBHOTO  MHOIOYIOJBHUKA, U
paccMaTpuBalOTCS TEOpPEMbl 00 OKpPYKHOCTSX, OIMCaHUE OKOJIO TMPaBUIBHOTO
MHOTOYTOJIbHUKA U BIMCAHHOW B HEro. C MOMOIIBIO ONMCAHHOW OKPY>KHOCTH PEIIAOTCS
3a/1a4y O MOCTPOEHUH MTPABUIIBHOTO IIECTUYTOJIbHUKA U MPABUIIBHOTO 271-yTOJIbHUKA, €CIIN
JlaH TIPAaBWIBHBIN #1-YTOJIbHUK.

®opMyJIbl, BEIPAXKAKOIIKE CTOPOHY IPABUIBHOTO MHOTOYT'OJIBHUK U PaJNyC BIMCAHHOM
B HEr0 OKPYXXHOCTH 4Y€pe3 paJnyC OMHCAHHOW OKPYKHOCTH, MCIOIB3YIOTCSA MPU BBIBOJE
GopMyn ANMHBI OKPYKHOCTH M IUIOIIAAM Kpyra. BbIBoa omupaeTcs Ha HHTYHTHBHOE
IpPEACTaBICHUE O Ipeaese: NpU HEOTPAaHWYEHHOM YBEIMYEHHM 4YHUCJIA CTOPOH
MIPaBUJIBHOTO MHOTOYTOJIbHUKA, BOIMCAHHOTO B OKPYXHOCTb, €0 NEPUMETP CTPEMUTCS K
JUIMHE O3TOW OKPYXHOCTH, a IUIOImaAb — K IUIOIAAM Kpyra, OrpPaHUYEHHOIO
OKPYXHOCTBIO.



JABu:xenust (8 yacos)

OtoOpaxenue miockoctu Ha ce0s. [lonstue nBwxkenus. OceBas M LEHTpajbHasd
cuMmmerpud. [Tapamtensueii nepenoc. Ilosopor. Hanoxenus u qBrxeHus.

OcHoeHas yeab — MO3HAKOMUTh YUYaIIUXCsl C IOHITHE: IBMXKEHUS M €r0 CBOMCTBAMHU, C
OCHOBHBIMU BHUJIAMHU JIBUKEHUH, C B3aUMOOTHOIIEHUSMU HAJIOKEHUI U IBUKEHUH.

JIBUKEHUE TIIOCKOCTH BBOJMTCS KaK OTOOPa)KeHUE MIIOCKOCTU Ha cels, coXpaHsIolee
paccTosiHie MeXJy ToukaMu. [Ipu paccMOTpeHUH BUAOB JIBUKEHHI OCHOBHOE BHUMaHUE
yIIEeNSAeTCsl MOCTPOEHUI0 00pa3oB  TOYEK, NPSIMBIX, OTPE3KOB, TPEYrOJbHUKOB IMpHU
OCEBOM U LEHTPAJIbHONW CUMMETPUSX, MapajulesibHOM IepeHoce, moBopoT. Ha addexrHbix
npUMepax MOKa3bIBAETCS MPUMEHEHUE ABMKEHUM MPU PEelIeHUH FT€OMETPUUYECKUX 3a]1ay.

[loHsiTHE HaANOXEHMSI OTHOCUTCA B JAHHOM KypC€ K YHUCIY OCHOBHBIX MOHSATHIA.
Jloka3pIBaeTCsl, YTO MOHATHUS HATOXKEHUS U IBUXKEHUS SBIISIOTCS SKBUBAJICHTHBIMHU: JIF000€
HAJIOKEHUE SBIIAETCA JABMKEHHEM IJIOCKOCTH M oOpaTHO. M3ydeHue goka3zaTenbCTBa He
aByigeTe 00s3aTENbHBIM, OJIHAKO CJENYET PAacCCMOTPETh CBA3b MOHATUNA HATOXKEHHUS U
JBYOKCHUSL.
006 akcuomax reomeTpuu (2 yaca) becena 06 akcmomax reoMeTpHH.

OcHnosnas yenrb — JaTh OoJiee TIIYOOKOE TPEJCTaBICHUE O CHUCTEME aKCHOM
IUIAHUMETPUU U aKCHOMAaTUYECKOM METO/IE.

B nanHOli Teme paccka3bpIBaeTCsi O Pa3MYHBIX CHCTEMaX AaKCUOM TE€OMETPUU, B
YaCTHOCTHU O Pa3JIMYHBIX CIIOCO0AX BBEJACHUS MOHATHUS paBEeHCTBA (QUTYP.
HauaabHble cBeleHNs 0 cTepeoMeTpun (8 yacos)
OcHosHas yenb — N1aTh HAYaJIbHOE MPEICTABICHUE O CTEPEOMETPHH.
IToBTOpeHue. Pemenue 3a1a4 (9 yacos)
Ocnosnas yenv. IloBTOpUTH, 3aKkpenuTb W 0000UUTH OcHOBHbIE 3YH 3a OCHOBHYIO
IIKOJTY.

TemaTHueckoe INIAHUPOBAHHUE ¢ YKA3aHUEM KOJIHY€CTBA 4aCo0B,

OTBOJAMMBIX HA OCBOECHHE KaKI0H TeMbI

7 kJj1ace

HaumenoBanue paznenos [KomuuectBo  [KonTposnpubie — [lIpaktuueckue, [DKCKypcuu

U TEM 4acoB paboTHI p1aboparopHbie
paboThI

Havanbhbie 10 1

r€OMETPUYECKHUE

CBEJICHUS

TpeyroabHUKN 17 1

Ilapannensusie npsameie |14 2

Cootnomenune mexny |18 2

CTOpPOHAMH U YIJIaMU

TPEYTOJIbHUKA

[ToBTOopenue. Pemenue |9 1

3aja4

Utoro 68 7




8 kiace

HaumenoBanue pazaenos [KomuuectBo  [Kontponbubeie — [[IpakTuueckue, [Dxckypcuun

U TeM qacoB paboTHI p1abopaTopHbie
a00ThI

IloBTOpEeHne 2 -

YeThIpeXyroabHUKU 14 1

ITnomanp 14 1

[Toxo6HEBIE 20 2

TPEYTOJbHUKH

OKpY>KHOCTb 16 1

IloBTOpEHNE 2 -

Uroro 68 5

9 kiacc

HaumenoBanue paznenos [KosmuectBo  [KoHTposipHbIe — [[Ipaktudeckue,  (JxCKypcUH

1 TEM 4acoB paboTHI HzggIT’SITOpHHe

BexkTopsi. 8 -

MeTto KoopIMHAT 10 1

CoOOTHOILIICHUSI MEXAY 11 1

CTOPOHAMH U YTJIAMH

TPEYTroJbHUKA.

CxanspHoe

IPOU3BEICHIE BEKTOPOB

JlnvHa OKPY>KHOCTH U 12 1

TUIONIAIb Kpyra

JIBroKeHUS 8 1

006 akcnomax reoMeTpuu |2 -

Havanbueie cBenenus o |8 -

CTEPEOMETPHH

IToBTOpEHUE. 9 1

Uroro 68 5




KanengapHuo-temaruueckoe mJiaHUPOBaHHE M0 FreOMETPUM
Ha 2019- 2020 yueOnsb1ii rox (7 kiaacc)

Ne Ne Jata | KoppektnpoBka Tema ypoka
ypoKa | ypoka B
paznerne
|.HauaabHble reomeTpudeckne cpeeHus.10 u.

1 1 [Ipeamer reometpun. Touka, npsmas,
OTPE30K, MIOCKOCTb.

2 2 JIyd u yron. buccekrpuca yrina.

3 3 PaBencTBO reomerpuyeckux Guryp.
CpaBHEHHE OTPE3KOB U YTIIOB

4 4 JnuHa otpeska. I3mepeHne oTpe3KoB.
ETWHMIBI U3MEPEHUS JITUHBI.

) 5 Pemenue 3anay no reme «/lnmHa otpeska»

6 6 ['panycnas mepa yrna. i3mepenue yrios.

7 7 CMeXHbIE U BEPTUKAJIbHBIE YIJIBL.

8 8 [lepneHauKyIIpHBIE TIPSMBIE.

9 9 Pemenue 3anay no reme "HauanbHbie
r€OMETPUYECKUE CBEICHUS "

10 10 KonTpomnsnas padorta Nel o teme
«HauanbHble reOMETPUYECKUE CBECHUS ",

1. Tpeyroabunku.174.

11 1 AHanu3 KOHTPOJIBHOU paboThl. TPEeyroabHUK.
CBoWCTBA paBHBIX TPEYTOJIHHUKOB.

12 2 [lonsiTHE TEOpPEMBI, 1OKA3ATEIbCTBA TEOPEMBI.
[lepBblil TPpU3HAK PABEHCTBA TPEYTOJIBHUKOB.

13 3 Pelenue 3a1a4 Ha IPUMEHEHHUE TIEPBOTO
NpHU3HAKA PABEHCTBA TPEYTOJILHUKOB

14 4 [leprienauKkyssap K npssmou. Mennansl,
OMCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA

15 ) CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIBHUKA

16 6 Pemenne 3amau mo teme "CBoiicTBa
pPaBHOOEIPEHHOT'O TPEYTOJIbHUKA" .

17 7 Bropoii npu3Hak paBeHCTBA TPEYTOJIbHUKOB

18 8 Pemenue 3amau o teme "BTopoit nmpu3Hak
paBEHCTBA TPEYTOJILHUKOB' .

19 9 Tpetuit npu3HaK paBEHCTBA TPEYTrOJIbHUKOB




20 10 Pemenue 3aay Ha NpUMEHEHHE TPU3HAKOB
paBEHCTBA TPEYTOJBHUKOB.

21 11 3anaun Ha noctpoeHue. OKpPyKHOCTb, KPYT,
Jyra, XopJa.

22 12 3a7auu Ha MOCTPOCHUE C MOMOILBIO IUPKYJIS
Y JINHEUKU. . Jlenenne oTpe3ka morosam.
[locTpoeHue yria paBHOTO JaHHOMY.

23 13 3angaun Ha noctpoenue. [loctpoeHue
OMCCEKTPHCHI yTJa.

24 14 Pemenue 3amau no reme «TpeyronbHUKN

25 15 Pemenue 3a1a4 Ha mocTpoeHUE

26 16 Pemenue 3anau. [loaroroBka K KOHTPOJILHON
pabote

27 17 Kontponwsnas pa6ota Ne2 o teme
«TpeyronpHuKN»

I11. IlapanienbHble npsiMble 14 4.

28 1 OmnpeneneHue napayieNbHbIX MPSIMbIX.
[Tpu3Haky mapauIeIbHOCTH ABYX MPSAMBIX

29 2 [Tpu3Haku mapamieTbHOCTH ABYX MPSIMBIX

30 3 Pemenne 3amau Ha MpUMEHEHUE TTPU3HAKOB
napayIeIbHOCTH MPSIMBIX

31 4 KontponwHas pabota 3a | momyroaue.

32 5 Pemenne 3aa4 o roTOBBIM YepTEKaM
"IIpu3Haku napauiebHbIX TPSIMBIX'.

33 6 OO0 akcmomax reoMeTpun. AKCHOMa
napayyiebHOCTH NpsMbIX EBKIHA.
CBoiicTBa MapaieTbHbIX MPSIMBIX.

34 7 CBoiicTBa napasuiesIbHbIX MPSIMBIX.
Jloka3arenbCTBO OT MPOTUBHOTO. Pemenne
3a/a4 o TeMe « [lapamienbHOCTh IPSIMBIX)»

35 8 CBoiicTBa napasuieNbHbIX IpsMbIX. TeopeMma
obOpartHas JaHHOW. Permenue 3aga4 Ha
CBOMCTBA MapaJJICTHHBIX PSIMBIX.

36 9 Teopema 00 yriiax ¢ COOTBETCTBEHHO
napayjieTbHBIMU CTOpOHaMU. Permenue 3amaq

37 10 Teopema 00 yriiax ¢ COOTBETCTBEHHO
NEPIeHANKYIIPHBIMU CTOpOHaMHu. Pemenne
3amady.

38 11 Pemenue 3amau o teme "CBoiicTBa

MapayICIbHbBIX MPSMBIX .




39 12 Penrenwne 3ama4 Ha BEIYKCIICHUE,
JI0Ka3aTeNIbCTBO M MOCTPOCHHE, CBA3AHHBIC C
napaJyIeTbHBIMA MTPSIMBIMHU.

40 13 Pewenne 3amau no reme "[lapannensHbie
npsimMble".

41 14 KontponsHas pa6ota Ne3 o teme
«[lapannenbHbie MPSIMBIEY.

IV.CooTHOLIEHMS MeKIy CTOPOHAMM U YIJIaMH TpeyrojbHuka. 18 4.

42 1 AHanu3 KOHTPOJIbHOUM paboTel. CymMa yriioB
TPEYTOJIbHHKA.

43 2 Buemnuii yron tpeyronsHuka. Teopema o
BHEIIHEM yTJIe TPEYrOJIbHUKA.

44 3 Teopema 0 COOTHOLIEHUSIX MEXTY CTOPOHAMU
Y YTJIaMU TPEYTOJIbHUKA.

45 4 Teopema 0 COOTHOLIECHUSIX MEXTY CTOPOHAMU
W YTJIaMUu TpeyroyibHHuKa. Pemenue 3amau.

46 5 HepapenctBo Tpeyronbuuka. Pemenue 3aaad.
IToaroroBka K KOHTPOJBHON padoTe.

47 6 Kontponwsnas padota Ned o teme
«COOTHOIIEHHS MEX]1y CTOPOHAMH U YTJIaMH
TPEYTOJbHUKAY.

48 7 AHanu3 KOHTPOJIbHOU pabOTHI.
[IpsimoyrosnbHbIe TpeyroabHuku. CBOMCTBA
PSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

49 8 Pemtenue 3anmad o teme " CBolicTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB".

50 9 HekoTtopsie cBOICTBA M MPU3HAKK PaBEHCTBA
IPSIMOYTOJILHBIX TPEYTOJbHUKOB.

ol 10 HexoTopsie CBOMCTBA MPSIMOYTOJIbHBIX
TPEyroJIbHUKOB. Pemenne 3aaay.

52 11 Paccrosiuue mexay Toukamu. Paccrosiuue ot
TOYKH A0 npsiMou. [lepneHauKyIsip K npsmomu.
Haxnonnas.

53 12 Paccrosaue Mexay napaaieabHbIMU
PSIMBIMH.

54 13 Pemenue 3agau o teme "PaccrosHue Mexmay

napajuieIbHbIMUA MPSIMBIMU".

95 14 [locTpoeHne TpeyroabHUKA IO TPEM

HIIEMEHTAaM.
56 15 Pemienue 3aau Ha noctpoenue. "[loctpoenue

TPEYTrOJIbHUKOB 10 TPEM CTOPOHAM, ABYM
CTOPOHAaM H YIJIy MEXIY HUMH, CTOPOHE U
JIBYM MPUJIEKAIMM K HEU yriaaMm'.




S7 16 Pemenue 3amau Ha noctpoenue. "lloctpoenune
TPEYrOJbHUKOB IO TPEM CTOPOHAM, IBYM
CTOPOHAM M YIJIy MEXAY HUMHU, CTOPOHE U
JIBYM IIPUJIEKAIIUM K HEH yrnam'.

58 17 Pemenue 3anay no teme "lIpsmMoyronbHbie
TpeyrojibHUKH. [ 'eomeTpuueckue
NOCTPOEHHUS".

59 18 KonTponpnas padota Ne5 o reme
«[IpstMmOyTOBHBIE TPEYTOJIBHUKH.
['eoMeTpruecKre NOCTPOECHUSIY.

V.IloBTOpenue 9u4.

60 1 3amura mpoeKToB.

61 2 [ToBTOpenue. HauanpHble reoMeTpuueCcKue
CBEJICHUS

62 3 [ToBTopenue. [Ipu3Haku paBeHCcTBa
TPEyrobHUKOB. PaBHOOEIpEHHBIN
TPEYTOJBHHUK

63 4 [ToBTopenue. [lpusHaku paBeHCTBa
TPEyroabHUKOB. PaBHOOEIpEHHBIN
TPEYTOJIbHUK

64 ) [Toropenue. [TapamiensHblie TpsiMble

65 6 [ToBropenue. IlapannenbHble npsMble

66 7 [ToBropenue. COOTHOIICHUS MEXKTY
CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA.

67 8 HroroBas KoHTpoJIbHAsI paboTa

68 9 O0600menue Kypca reometpun. ToroBsiit

YPOK.




KanengapHuo-temaruueckoe mJiaHUPOBaHHE M0 FreOMETPUM
Ha 2019- 2020 yuyeOnb1ii rox (8 xkiaacc)

Ne Ne Hara | Koppektuposka | Tema ypoka
ypoKa | ypoka B
paznene
BBoaHOe moBTOpPEeHHE — 2 Yaca
1 1 CBolicTBa 1 NMPU3HAKU MTAPAIIIETBHBIX NPAMBIX,
CBOMCTBO YIJIOB TPEYTOJIbHHKA.
2 2 [Tpu3HaKu paBeHCTBA TPEYTOJbLHUKOB,
NPU3HAKHA PABEHCTBA MPSMOYTOJIBHBIX
TPEYrOJbHUKOB, 3aJ]a4H Ha MIOCTPOCHUE.
YerbipexyrojabHuku (14 yacoB)
3 1 MHOTOYTOIbHUKH.
4 2 MuoroyroyibHUKH. Penienue 3aaay.
5 3 [Tapamenorpamm.
6 4 [Ipu3Haku napajineisorpaMmma.
7 5 Pemenue 3amau o teme «Ilapaiemorpamm»
8 6 Tpanerusi.
9 7 Teopema daneca.
10 8 3ajaun Ha IOCTPOEHUE.
11 9 [TpssMOYyTOTBLHUK.
12 10 Pom6. KBanpar.
13 11 OceBast ¥ IEHTpaJIbHAsi CUMMETPUH
14 12 Pemrenue 3amau.
15 13 Pemenue 3amau [loaroroBka kK KOHTPOJIBHOU
pabore.
16 14 KonTponsnas padorta Ne 1 o treme
«YHeTpIpeXyTrOJIbHUKH
Ilnomans — 14 yacos
17 1 Pa0Oora nHaxg ommoOkamu. [Tnomans
MHOTOYTOJIbHHKA.
18 2 [Tnomaas NpssMoOyrojibHUKA.
19 3 [Tnomaae nmapamienorpaMmma.
20 4 [Tnomaae nmapamiesorpaMmma.
3akperuieHue.
21 5 [Tnomanas TpeyrojbHUKa
22 6 [Tnomaae Tpanenuu
23 7 Pelenne 3a1a4 Ha BEIYMCIICHUE TUIOLIAEH
duryp.
24 8 Penrenue 3ama4 Ha HaXOXKIEHUE TUIOLIA TH.
25 9 Teopema ITudaropa
26 10 Teopema, oOpaTtHas Teopeme [udaropa.




27 11 Pemenue 3amau.

28 12 Pewenue 3amau.

29 13 Pewenue 3amau.

IToaroroBka K KOHTPOJBHOU paboTe

30 14 KoutponsHas pabotaNe2 mo teme
«IImomanby»

ITogo0HbIe TpeyroabHuku — 20 yacos.

31 1 Pabora Han omubkamu OnpeaeneHue
110/TOOHBIX TPEYTOJIHHUKOB.

32 2 OTHolIeHNE TLIONIAaAeH MOJO0OHBIX
TPEYTOJHHHUKOB.

33 3 [lepBbIil mpu3HaK MOI00US TPEYTOJIbHUKOB.

34 4 Pewienue 3a1a4 Ha MPUMEHEHUE NIEPBOTO
NpHU3HAKA MOJ00US TPEYTOJIbHUKOB.

35 5 Bropoii u Tpetuii npuzHaku noaoous
TPEYTOJIbHUKOB.

36 6 Pemenue 3aay Ha NpUMeHEHHE MPU3HAKOB
10/100Ms1 TPEYTrOJIBLHUKOB.

37 7 Pewienue 3a1a4 Ha MPUMEHEHUE TPU3HAKOB
no106us TpeyroiabHuKoB. [loaroroska k
KOHTPOJIbHOM paboTe

38 8 KontponsHas padora Ne 3 o teme «IIpusnaku
10100Ms1 TPEYTOJIBLHUKOBY

39 9 Pa6ora nan ommbkamu CpeaHsis TUHUS
TPEeyroJibHUKA

40 10 CBOICTBO MEMaH TPEYTOJIbHUKA

41 11 [TponopiimoHagbHbBIE OTPE3KHU.

42 12 [IponoprinoHanbHBIE OTPE3KH B
IPSIMOYTOJILHOM TPEYTOJIBHUKE.

43 13 N3meputenbHbie pabOThl HA MECTHOCTH.

44 14 3ajauu Ha MOCTPOCHUE

45 15 Pemenue 3a1a4 Ha MOCTPOCHUE METOIOM
10JIOOHBIX TPEYTOJIBLHUKOB.

46 16 CHHYyC, KOCHHYC U TaHT€HC OCTPOTO yIJia
IPSIMOYTOJILHOTO TPEYTOJbHUKA

47 17 3HaueHusl CUHYCa, KOCUHYCca U TaHTeHca AJIsl
yrinos 30°, 45° u 60°.

48 18 CoOTHOILIEHHS] MEKy CTOPOHAMHU U YIJIaMu
IpSMOYTOJILHOTO TpeyrojibHUKa. Perenne
3ajad.

49 19 Pemenue 3amau. [logroroBka Kk KOHTPOIHHOM
pabore.

50 20 KonTponsHas padota Ne 4 o teme

«IIpumeneHue Teopuu noaooust




TPEYTrOJIbHUKOB, COOTHOIIIEHUE MEXKY
CTOPOHAMHU M yTiaMH IPSIMOYTOJIbHOTO
TPEYTrOJIbHUKA

OxkpyxHOCTH — 16 4acos.

o1 1 Pabora Han ommbkamu B3anmuoe
PACIIOI0KEHHUE IPSIMOU U OKPYKHOCTH.

52 2 B3aumHoe pacrnonoxxeHue npsiMoit u
OKPY>KHOCTH.

53 3 Pemenue 3anay.

o4 4 IleHTpanbHbIN yroJ.

55 5 Teopema 0 BOMCAaHHOM YTJIC.

56 6 Teopema 00 O0Tpe3kax MepeceKaroImXcst Xop/I.

S7 7 Pewenue 3amau no teme «lLleHTpanbHbIe U
BITMCAHHBIE YTIIBI»

58 8 CBOICTBO OMCCEKTPHUCHI yria.

59 9 CepeAMHHBIN EPIEHAUKYJIISP.

60 10 Teopema 0 ToOUKe epeceueHus BHICOT
TPEYTOJIbHHKA.

61 11 BnucaHHast OKpyKHOCTb.

62 12 CBoiicTBa OMMCAHHOTO YETHIPEXYTOJIbHUKA.

63 13 Ornuca"Hasi OKPYKHOCTb.

64 14 CBOMCTBO BIIMCAHHOI'O YETHIPEXYTOJILHUKA.

65 15 Pemenue 3amaud no reme «OKpYy>KHOCTBY.
[ToaroroBka K KOHTPOJILHOM pabdoTe.

66 16 KonTpomnsHas pabota Ne 5 o teme
«OKpYKHOCTB»

IloBTOpeHue — 2 yaca

67 1 Pa6ora Han ommbOkamu [loBTOopenue mo remam
«YHeTpIpexyroJbHUKNY, «lnomamns»

68 2 [ToBTOpenue mo TemaMm «YeThIpexXyroabHUKN,

«Imomanby»




KasengapHo-teMaTu4yeckoe JIaHUPOBaHUe
Ha 2019-2020 y4eOHbIi rox
9 kjaacc (684.)

Ne Ne [ara
OKa OKa
P };f Koppektuposka Tema ypoka
paznene
Paznea 1. Bekropsl (8 4.)

1 1 [lonsaTHE BEKTOpA.

2 2 PaBeHCTBO BEKTOPOB.

3 3 Crno’xeHue 1 BBIYMTaHHE BEKTOPOB.

4 4 Pemenne 3amad mo teme «CnokeHue u
BBIYUTAHUE BEKTOPOB.

5 5 YMHOKEHHE BEKTOpaA Ha YUCJIO.

6 6 Pemenue 3agad 1mo reMe «YMHOXKEHUE
BEKTOpPA HA YHUCIIO»

7 7 Paznoxxenne  BekTopa MO JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

8 8 [IpumeHeHne BEKTOPOB K PEIICHHUIO
3aay

Paznea 2. Metox koopaunart (10 4.).

9 Koopaunatel BekTOpa

10 CBsi3b MEXIy KOOpAMHATAMU BEKTOpa
¥ KOOpJMHATAMU €T0 HavaJsia ¥ KOHIIA.

11 3 [IpocTeiiiue 3aga4u B KOOpAUHATAX.

12 Pemenue 3amay MeTo0M KOOpAMHAT.

13 Pemenue 3amay MeTogoM KOOpIWHAT.
CamocrosTenbHas pabora.

14 6 YpaBHEHHE OKPYKHOCTH.

15 7 YpaBHEeHHE TPSAMON.

16 8 B3zaumuoe PacCIOIOKEHHE IBYX
OKPYKHOCTEM.

17 9 [IpuMeHEHNE BEKTOPOB M KOOPAWHAT
IIPY peIIeHUN 3a/1a4.

18 10 KonTtponwsnas pabota mo teme «Meton

KOOPIMHAT

Pazngen 3. CooTHOLIEHUSI MeXKAY CTOPOHAMM U YIJIAMHU TPEYroJbHHUKA.
CransipHoe npousBegeHue BekTopos (11 4.)




19 1 Cunyc, KOCUHYC, TAHT€HC, KOTAHTEHC.

20 2 OcHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. DOPMYITBI IPUBEICHMSI.

21 3 Teopema o IOMAIA TPEYTOJIbHHUKA.

22 TeopeMa CUHYCOB.

23 3) Teopema KOCHUHYCOB.
CamocTosiTesbHas paboTa.

24 6 Pemenue TpeyronbHUKOB

25 7 Pemienne 3amau no teMme «Pemienue
TPEYTOJbHUKOB.

26 Peuiennie TpeyrojbHUKOB.

27 CkasipHO€ NPOU3BEAECHNUE BEKTOPOB.

28 10 CkayiipHOe MPOU3BEJICHUE BEKTOPOB U
€ro MPUMEHEHHUE B TEOMETPHYCCKHX
3a/1ayax.

29 11 Kontponsnas  pabora 1o  Teme
«COOTHOIIICHUST MEXAY CTOPOHAMH H
yrjaMu TPEYTroJbHUKA

Paznea 4. JliinHa OKPY:KHOCTH U IUIoOIAAbL Kpyra (12 4.).

30 1 [IpaBUIbHBIE MHOTOYTOJIBHUKH.

31 2 OKpyXHOCTH,  OINHCAHHAs  OKOJIO
PABIWJILHOIO MHOTOYTOJIbHUKA

32 3 OKpyXHOCTH, BIIMCAHHAs B
PABWIHHBIA MHOTOYTOJIbHUK

4 Haxoxaenue CTOpOH TPaBHIBHOTO
MHOTOYTOJIbHUKA  4Yepe3  PaJnyChl

33 OMHCAaHHOU u BIMCAHHOU
OKPYKHOCTEM.

34 5 Brruucienue 1miomaad MpaBUIIBHOTO
MHOTOYTOJIbHHKA.

35 6 [TocTpoenue MPaBUIIbHBIX
MHOTOYTOJIbHHKOB.

36 7 [TocTpoenue MPaBUIIbHBIX
MHOTOYTOJIbHUKOB. (CaMoCTOsITeTbHAS
pabora.

37 8 JInHa OKpY>KHOCTH.

38 9 Pemenne 3amaa mo Teme «JlamHa
OKPYKHOCTH.

39 10 [Tnomans kpyra.

40 11 Pemenne 3aga4y Ha HaXOKIEHUE JIIMHBI

OKPYKHOCTH U ITIOIIAJIN KpyTa.




41 12 Kontponwshas pabora mno teme «Jlnuna

OKPY>KHOCTH M TUIONIA]b KPyra
Pa3zpnen S. JIBu:kenust (8 4.).

42 1 OToOpakeHne MIOCKOCTH Ha ceOsl.

43 2 [ToHsiTHE NBUKEHMUS.

44 3 OceBas ¥ HeHTpalbHasl CHMMETPHUHU.

45 4 [lapanienbHbIN IEPEHOC.

46 3) [ToBopoT.

47 6 Pemenne 3aau 10 TEME
«ITapamensHblii nepenoc. [loBopoT»

48 7 HasosxeHus u 1BHKEHUS.

49 8 Kourponbnas  pabora mno  Teme
«J1BH>KEHUE»

Paznen 6. 06 akcmomax reomeTpum (2 4.).
50 006 akcuomax MJIaHUMETPHH.
51 006 akcuomax MJIaHUMETPHH.
Paznen 7. HauagbHble cBeleHUs U3 cTepeomeTpu (8 4.).

52 1 [Ipeamer crepeomeTpun.

53 2 ["'eoMeTpuueckue Tesa u MOBEPXHOCTH.

o4 3 MHororpaHHHUKU npu3ma,
napajuieJIenuIe ], mupamMmuia.

95 4 dopMyIbl 711 BBIYUCIICHUS 00HEMOB
MHOTOT'PaHHHUKOB.

56 5 Tena ¥ MOBEPXHOCTH BpalllCHUS: LIH-
JUHIP, KOHYC, cdepa, map

57 6 @opmyJibl J1JIs1 BHIYUCICHUS TLTOIIA1eH
MOBEPXHOCTEH NUIMHIpA, KOHyca H
nrapa.

58 7 Pemenne 3agau  Ha  IpPUMEHEHHE
dbopMyn IS BBIYMCICHUS TUIOMIAACH
MOBEPXHOCTEH NMUIWHIpA, KOHyca H
nrapa.

59 8 @opMysbl 1 BBIYUCIEHUSI 00BEMOB
IWIMH]IpA, KOHYca, cephl u mapa.

IToBTopenue. Pemenne 3agau (9 4.).

60 1 Pelrenne 3aa4 B KOOpANMHATAX.

61 2 Pemenne 3ama4 Ha HaX0XKICHUE IIINHBI
OKPYXKHOCTH W TIIOIIAINA KPyTa.

62 3 TeopeMbl CHHYCOB  KOCHHYCOB.

63 4 Pemenne 3amady Ha TpUMEHEHHE

TEOPEMbI CUHYCOB U KOCUHYCOB.




64 3) Pemenne 3agau  Ha  HaXOXACHHE
TUIOIIAIU TPEYTOJIbHUKA.
65-67 6-7 Pewmenue 3anay u3z marepuanos OI'D.
68 8 HUtoroBass ~ KOHTpoJibHast  paloTa.

Hrtoroseii ypok




