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Pabdoyas nporpamma
1o yueOHomy npeamery «Maremaruka»

s 7-9 Kaccos

PABOYASA ITPOI'PAMMA «AJITEBPA»



7-9-ii kaaccel
[IporpaMmma cocTaBieHa B COOTBETCTBUU C TpeboBaHusMu DenepalbHOTO TOCYIApPCTBEHHOTO
00pa30BaTEILHOTO CTaHIAPTa BTOPOTO MOKOJICHHSI OCHOBHOTO OOIIEro 00pa3oBaHUs 10 MATEMATHKE:

—  @enepansaoro 'ocymapctBennoro OOpaszoBarenpHoro CraHmapra OCHOBHOTO —OOIIETro
obOpa3oBanus (mpuka3z MuHucTepcTBa 0OpazoBanusi u Hayku Poccuiickoit ®@enepanuu ot 17
nexaopst 2014 roma Nel1897);

— Hopm ®enepansioro 3akona «O6 obOpazoBanuu B Poccuiickoit denepanun» «273-d3 ot 29
nekaops 2012 rona;

— OcHoBHo#i O0pa3zoBaTenbHON MPOrpaMMbl OCHOBHOTO 00miero oopazoBanuss MBOY COII Ne 1
r.JIeroBa um.B.b.beccoHoBa, yTBEp>KIEHHOW MEIArOTHYECKUM COBETOM, NpoTokoa Nel ot

30.08.2019r.;
— COopHHKa HOPMATHBHBIX JOKyMeHTOB. Martemaruka / [IporpamMmma moArotroBieHa HHCTUTYTOM
CTpaTeruueckux uccienoBaHuii B oOpazoBanuu PAO. HayuHble pyKOBOIUTENIN — 4YJIEH-

koppecniorieHT PAOA. M. Konnakos, akagemuk PAO JI. I1. Kesuna, CocraBurens — E. C.
Casunos./ M.: «IIpocsemienuey, 2012;

— IlpumepHoii nmporpammsl 1o Kypcy aiaredps! (7 — 9 Kiaccel), CO3AaHHON Ha OCHOBE €AMHOMN
KOHIICTIIINY TIPETOoJaBaHusl MaTeMAaTUKU B CpelHEeN IiKoje, pazpadoranHoi A.I.Mep3iskom,
B.b.Ilonouckum, M.C.Skupom, [I.A. HomupoBCKUM, BKIIOYEHHBIX B CHCTEMY «AITOPUMT
ycrexa» (M.: Bernrana-I'pad, 2014) u o6ecrieuera YMK mst 7-9-ro kimaccoB «Anrebpa — 7»,
«Anrebpa — 8» u «Anredpa — 9/  A.I'.'Mep3msik, B.b.ITomorckuii, M.C.Sxup/M.: Benrana-
I'pad, 2014.

Kypc anre6psr 7 — 9 kiaccoB siBiseTcs 0a30BBIM IS MaTEMaTHYECKOTO OOpa3oBaHUS M
pa3BUTHS IIKOJBHUKOB. AJNTeOpoWuYecKre 3HAHUS HEOOXOIMMBI JIsl U3ydeHHs reoMeTpud B 7 — 9
KJlaccax, ajreOpbl M MmaremaTudeckoro aHanmm3a B 10 — 11 kimaccax, a Takke M3YYEHHUS CMEKHBIX
mucuuIuinH.  [Ipu 3TOM y4HTBHIBAIOTCS JOMUHUPYIOIIME UAECH U TMOJOXKEHUS MPOrpaMMbl Pa3BUTUS U
(hopMUPOBaHUS YHUBEPCATBHBIX YYEOHBIX NEUCTBUHN I OCHOBHOTO OOIIEro oOpa3oBaHHs, KOTOPHIC
obecnieunBaroT (POPMHUPOBAHNE POCCUNCKOM I'paTaHCKON HIEHTUYHOCTH, KOMMYHUKATUBHBIX Ka4eCTB
JUYHOCTH U CIIOCOOCTBYIOT (POPMUPOBAHUIO KITFOUEBOM KOMIIETEHIIUHN — YMEHUS YUUMbCAL.

B ocHoOBy HacTosmieil mporpamMmbl mosiokeHo DyHIaMEHTAbHOE SAPO COJEp’KaHMs OOIIero
oOpa3oBaHus, TpeOOBaHUS K pe3y/bTaTaM OCBOEHUSI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro
oOpa3oBaHus, MpeJICTaBICHHbIE B (eaepaJbHOM TOCYIapCTBEHHOM O00pa30BaTeIbHOM CTaHAapTe
OCHOBHOTO 0011ero o0pa3oBaHusi, ¢ Y4ETOM NMPHUEMCTBEHHOCTH C IMPUMEPHBIMU MPOrpaMMaMu IS
Ha4yaJbHOTO 00IIero 00pa3oBaHus O MaTeMaTHKE.

[IpakTHyeckas 3HAUUMOCThH IIKOJBHOTO Kypca ainreOpbsl 7— 9 KIaccoB COCTOMT B TOM, 4TO
MPEeIMETOM €ro M3YUeHHUs SIBIISIOTCA KOJIMYECTBEHHBIE OTHOILIEHHS M IMPOLECCHl  PEaJTbHOr0 MUPA,
OTHCAaHHbIE MaTEeMaTHYECKUMH MOJEIsIMU. B coBpeMeHHOM oOIiecTBe MaTeMaTHuecKasl MOATOTOBKA
HeoOXoIMMa KaKJIOMY YelOBEKY, TaK KaKk MaTeMaThKa MPUCYTCTBYET BO BceX cepax deroBedecKon
JeSITeIbHOCTH.

B ocHOBy HacTosmiell mporpamMmbl IMOJIOKEHBI MEeIarorudeckue M JAUJAKTUYECKHE MPUHIIUIIBI
BapUATHBHOTO Pa3BUBAIOLIETO 00pa30BaHUs, U3JI0OKEHHBIE B KOHIETIIMU 00pa30BaTENbHOM MTPOrpaMMBbI
«[lepciekTUBHAs WIKOJIA», U COBPEMEHHBIC IUIAKTUKO-IICUXOJOTHYECKUE TEHACHLMHU, CBSI3aHHBIE C
BapUaTHBHBIM pa3BUBAONINM oOpa3oBaHueM u TpedoBanusimu OI'OC.

A. JINYHOCTHO OPHEHTHPOBAHHbIE MPUHIUINBI: TPUHIUI aJaNTUBHOCTH; IPUHIIUIT PA3BUTHS;
MPUHIUI KOM(POPTHOCTH mpoiiecca o0yueHusl.

b. Ky/ibTypHO oOpHeHTHpOBAHHbIe NPHHIMIbI: TPUHIMI [EJIOCTHOM KapTUHBI MHUPA;
MIPUHIIUI [EJIOCTHOCTH COJAEp KaHUs 00pa30BaHMs, TPUHIIUII CUCTEMAaTUYHOCTH; IPUHITUIT CMBICTIOBOTO
OTHOIICHUS K MUPY; MPUHIIUIT OPUEHTUPOBOYHON (DYHKIIMU 3HAHMI; TPUHIIUII ONIOPHI Ha KYIbTYpPY Kak
MHPOBO33PEHHE U KaK KYIbTYPHBII CTEPEOTHII.

B. [lefATeJIbHOCTHO OPHEHTHPOBAHHbIE TPUHIUINBI: TPUHIUI OOYYEHUs JEeATEIbHOCTH;
MPUHIMI YIIPABISEMOTO Tepexoja OT JCSITeNbHOCTH B YUEOHOW CHUTyallud K JeATeIbHOCTH B
KU3HEHHOW CUTYaIlMH; MPUHIUI Mepexo/ia OT COBMECTHOW y4eOHO-IIO3HABATENBHON NIESATEIBHOCTH K
CaMOCTOSITENIbHON JEATEeTbHOCTH yyamierocs (30Ha ONKaWIero pasBUTHS); MPUHIUI OMOPHl Ha
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MPOIECCHl CIIOHTAHHOTO PAa3BUTHS; MPUHIMIT (OPMUPOBAHHS MOTPEOHOCTH B TBOPUYECTBE M YMEHHU
TBOPYECTBA.

|. JInuHOCTHBIE, MeTaNIPeIMETHbIE U MIPeAMeTHbIE Pe3yJIbTAThl 0CBOCHUS
yueOHOro npeamera «AJjredopa»

B3anMocBs3p pe3ynbTaTOB OCBOEHUs INpeamera «MaremaTuka» MOYKHO CHUCTEMHO IPEACTABUTH B
Buse cxembl. llpu 3toM o6o3HaueHue JIP ykaspiBaeT, 4TO MNPOJBMKEHHE YYaIIUXCH K HOBBIM
00pa3oBaTeNbHBIM PE3yJbTaTaM MPOUCXOJUT B COOTBETCTBHM C JIMHUSIMH DPa3BHTHS  CPEACTBAMH
npeamera.

7-9 kaacchl
JIMYHOCTHBIMH pe3yJibTaTaMH H3y4eHUs mpeamera «Anredpa» » B Buae ydeOHoro Kypca 7— 9
KJIACC SIBJISIFOTCS CIIEAYIOIME KayecTBa:

— HE3aBHCHUMOCTbH ¥ KDUTHYHOCTH MBIIIJICHHUS;

— BOJISl M HACTOWYMBOCTH B IOCTHKCHUH IIEJIH;

— Cc(pOpPMHUPOBAHHOCTb OTBETCTBEHHOI'O OTHOUIEHMS K YYEHHMIO, TOTOBHOCTb U CIOCOOHOCTH
oOyuaronxcs K caMOpa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBALIUU K OOYYEHHIO U T10-
3HaHMIO, BBIOOPY HaybHEWIIero oOpa3oBaHus Ha 0a3e OPHUEHTUPOBKU B MHpe mpodeccuil u
podecCHOHANIBHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHMIO WHIUBUIYyalbHOW o00Opa3o-
BaTEIILHOW TPAEKTOPUH C YIETOM YCTONUMBEIX TIO3HABATEILHBIX HHTEPECOB;

— c(pOPMHUPOBAHHOCTH LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHOH MPaKTHKH;

— chopMHPOBaHHOCTP KOMMYHUKATHBHON KOMITETEHTHOCTH B OOIIEHHH W COTPYJHHYECTBE CO
CBEPCTHUKAMH, CTAPIIUMH U MJIQJIIINMH, B 00pa30BaTeIbHOM, OOIIECTBEHHO TOJIE3HOM, yaeOHO-
HCCIIEI0BATENIbCKOM, TBOPUECKON U IPYrUX BUJAX JAESATEIbHOCTH;

— YMEHHE ICHO, TOYHO, TPAMOTHO MU3JIaraTh CBOU MBICIIU B YCTHOW U MUCHMEHHOW peu, IOHUMATh
CMBICTT TIOCTaBJICHHOM 3aJayd, BBICTPAUBATh AapryMEHTAIMIO, TPUBOAUTHL TPUMEPHl U
KOHTPIPUMEPHI;

— TpEeICTaBIIEHHWE O MAaTEMaTHYECKOW HayKe Kak cepe YelIoBEeUecKoil 1eaTenbHOCTH, 00 3Tanax eé
pa3BUTHSL, O €€ 3HAYUMOCTH I Pa3BUTHUS [IUBUIIM3ALINH;

— KPUTHUYHOCTb MBIIUICHUS, YMEHHE pPAaclO3HaBaTh JIOTUYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJINYATh THIOTE3Y OT (aKTa;

— KpeaTUBHOCTh MBIIUICHUS, HWHUIUATHBA, HAaXOJUYUBOCTh, AaKTUBHOCTh TMPU pPELICHUU
anredpanvecKkux 3ajay;

— yMEHHUE KOHTPOJMPOBATH MPOLIECC U pe3yabTaT y4eOHON MaTeMaTHUECKON JAeITeIbHOCTH;

— CHOCOOHOCTH K AMOILIMOHAIILHOMY BOCHPHSITHIO MAaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEIICHUH,
pacCyXIECHUM.

Cpedcmsom docmudicenus Smux pe3yibmamos a6isaencs.:

— cucTeMa 3a/laHuil y4eOHUKOB;

— TpeicTaBlieHHas B Y4yeOHMKAaxX B SBHOM BHJIE OpraHu3alys MaTepuana [0 MPUHLHUIY
MUHHMAaKCa;

— HCIOJb30BaHUE COBOKYITHOCTH TEXHOJIOTHU, OpPUEHTUPOBAHHBIX HA  pa3BUTHE
CaMOCTOSITEJIbBHOCTH M KPUTHYHOCTH MBIIUICHUS: TEXHOJOIMs MNpOoOJEeMHOTO JMaliora,
TEXHOJIOTUS MPOJYKTUBHOTO YTEHUS, TEXHOJIOTUS OLIEHUBAHUSI.

MertanpeaMeTHBIMU pe3ylbTaTaMM M3ydeHUs Kypca «MaTtemaTukay sBiseTcss (OpMHpOBaHUE
YHUBEpCaJIbHbIX yueOHBIX neiicTBuit (VY I):

PervastuBubnie YYJ:
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- CaMOCTOSITENILHO OOHapyxcusams W (QOPMYIHPOBATH Yy4eOHYIO TpoOJIeMy B KIACCHOW W
WH/IMBUYAIbHOHN yueOHOH NesTeTbHOCTH;

- 6bl08Ucamb BEPCUU PEIICHUS TPOOIEMbI, 0CO3HABAaTh KOHEYHBIN pe3yabTar, BEIOUPATh CPEACTBA
JOCTIDKEHUS LT U3 TIPEUIOKEHHBIX MIIM UX HMCKAaTh CAMOCTOSTEIILHO;

- cocmagname (MHAMBUIYAJIbHO WJIM B TPYNINE) IUIAH pelIeHUus NpoOieMbl (BBINOJIHEHUS
IIPOEKTA);

- paboTasg MO MPENIOKEHHOMY HIM CAMOCTOSTENIFHO COCTaBJICHHOMY IUIAHY, UCHOIb308AMb
HapsAay C OCHOBHBIMH M JONIOJIHUTENBHBIE CPEACTBAa (CIpaBOYHAsl JUTEPATypa, CIOKHBICK
puOOPHI, KOMITBIOTED);

- NIaHupo8ams CBOIO MHAMBUAYAIBLHYIO 00pa30BaTEbHYIO TPACKTOPHUIO;

- pabomampb TO CAaMOCTOSITEIFHO COCTAaBICHHOMY IUIaHy, CBEpSsICh C HHUM W C LEJbBIO
JEeATeTbHOCTH, UCTIPABJISIs OIIMOKH, HCIIONB3Ysl CAMOCTOSITENIHHO OJ00paHHbIE CpeACTBa (B TOM
yucne u urepuer);

- CBOOOJHO 101b308ambcsi BBIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKH U CAMOOIEHKH, HCXOS U3 LIEH
Y UMEIOIINXCS KPUTEPUEB, pas3iiyas pe3yabTaT U CIIOCOOBI ACHCTBHIA;

- B XOJI€ MIPEJICTABIICHHS ITPOEKTA 0a68amb OYeHK) €ro pe3ynbTaTaMm;

- CaMOCTOSITEIBHO O0CO3HA6amb TIPUYUHBI CBOEr0 yclieXxa WIM HEycrexa H HaXOJWUTh
CTIOCOOBIBBIX0/1a M3 CUTYAI[H HEYCIIeXa;

- yMemb  OyeHums CTENCHb YCIENIHOCTH CBOEH WHAMBHIYAIbHOW  00pa3oBaTebHOM
NI TeITbHOCTH,

- JaBaTh OIEHKY CBOWM JIMYHBIM KAauecTBaM M UYepTaM XapakTepa («KakoB s1»), OIPENeNsTbh
HATIPBJIICHHUS CBOETO PA3BUTHUS («KAKUM sI XOUY CTaTh», «ITO MHE ISl 3TOTO HAJO CIIENIATh)

Cpeocmeom  opmuposanusi  peeyismusnvix YV cayocam — mexmonozus — CUCmemHo-

0esAMeNbHOCIMHO20 N00X00d HA 3mane U3yYyeHus HOB020 MAMepuald U MexHON02Us OYEeHUBAHUSL
00paA308amenbHbIX OOCMUNCEHULL (Y4eOHbIX YCNexos).

Ho3naeamenvnvie YY/I:

7-9-11 knaccol

— aHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPO8amb U 000Owams HaKTHI U SBICHHUS,

— ocywecmensims CpaBHEHHE, CEPUAINIO U KITACCU(PHUKAIINIO, CAMOCTOSTEIIHFHO BEIOUPAst OCHOBAHUS U
KPUTEPHH JUISI YKa3aHHBIX JIOTUYECKUX OTIEPAIIHiA; CTPOHUThH KIACCU(PHUKAIMIO MYTEM TUXOTOMUYECKOTO
JeJieHus (Ha OCHOBE OTPHIIAHMS);

— cmpoums JIOTUYECKH OOOCHOBAaHHOE pACCY)KJEHHE, BKIIOYAMOINIEe YCTAHOBICHHE NPHYUHHO-
CIICZICTBEHHBIX CBS3CH;

— co30asams MaTEeMaTHYECKUE MOJICIIH;

— COCTaBJIATH TE3UCHI, Pa3IUYHBbIC BUIbI TUIAHOB (TPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpazoBbIBaTH
WH(POPMAIIHUIO U3 OJTHOTO BHJIA B IPYroi (TaOIMIy B TEKCT, TMarpamMmy H Ip.);

— GbIUUMBIGAMb BCE YPOBHU TEKCTOBOM MH(POPMAIIUH.

— ymemb onpeodeisimb BO3MOXHBIC HMCTOYHHKH HEOOXOIUMBIX CBEICHHM, MPOU3BOJUTH MOMCK
nHpOpMAIINHY, aHATH3UPOBATh U OIICHUBATH €€ JJOCTOBEPHOCTb.

— MOHMMAas TMO3UIMIO JPYroro 4YeJIOBEKa, paziuyams B €ro pedyd: MHEHUE (TOYKYy 3peHUsi),
JI0Ka3aTeNbCTBO (apryMeHThl), (DaKThI, THIIOTE3bl, AKCHOMBI, TEOPUH. JlJIi 3TOr0 CaMOCTOSTEIBHO
WCIIOJIb30BaTh PA3JIMYHBIC BUIBI YTCHHS (M3yYarolee, MPOCMOTPOBOE, 03HAKOMUTEIBHOE, MOMCKOBOE),
MPUEMBI CITyIIAHUS.

— caMoOMy c030asams UCTOYHUKU WH(OPMALIMK Pa3HOTO THIA U JJISl Pa3HBIX ayIUTOPUN, COOTIOIATh
MH(OPMALMOHHYIO TUTHEHY U TIpaBia HGOPMAITMOHHOM 06€30MacHOCTH;

— yMemb UCHONb308aMb KOMIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT s
JOCTHIKEHHSI CBOMX ILieJiel. YMeTh BBIOMpATh aJeKBaTHbIC 3aJjau€ MHCTPYMEHTAIbHBIE MPOrPaMMHO-
anmapaTHbIE CPEJICTBA U CEPBHUCHI.

Cpeocmeom ¢opmupoeanusi o3HaBaTeNbHbIX Y'Y/ cinyxaT y4eOHBIH MaTepuall U IpexJe BCEro
MPOAYKTHBHBIE 33/1aHUS YUeOHMKA, O3BOJISIONINE MPOJIBUTATHCS 110 BCEM IIECTH JIMHUSAM PAa3BUTHSL.
1-5 JIP — Mcnonib30BaHNe MaTeMAaTUYECKUX 3HAHUHN JJIS1 PELICHUs Pa3IMYHbIX MaTeMAaTHYECKUX 3a/1a4 U
OLICHKH IOJTy4E€HHBIX PE3yJIbTaTOB.




2-51 JIP — CoBOKYITHOCTh YMEHHIA MO UCTIOIH30BAHUIO I0OKA3aTEIbHOW MaTeMaTHUECKON peyH.

3-1 JIP — CoBOKymHOCTH yMEHHH N0 paboTe ¢ uHpOpMaIuei, B TOM 4YHCIE U C Pa3InYHBIMH
MAaT€MAaTHYE€CKUMU TEKCTAMM.

4-s5 JIP — YMeHus HCIIOJIb30BATh MATEMATUYECKUE CPEACTBA JJIS M3YyUEHMs] U ONUCAHUS pEaJIbHBIX
MPOLECCOB U SIBJICHU.

5-1 JIP — He3aBUCUMOCTb ¥ KPUTUYHOCTDH MBILUICHUS.

6-1 JIP — Bouis 1 HacTOHYMBOCTE B TOCTHKEHUH 1IEIIH.

Kommynukamuenwvie YY/I:

7 — 9-it knaccol
— CaMOCTOSITENIbHO Op2aHu306biéams y4eOHOE B3aUMOJEHUCTBUE B Tpylie (ONpenesiarh oOmue
LI€JTH, JOTOBapUBATHLCS APYT C IPYTOM H T.11.);
— OTCcTauBas CBOIO TOUKY 3pEHUs, NpUGoOUmMsb apeymenmsl, MOATBEPKIas UX (pakTamu;
— B JMCKYCCUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI;
— YUYUTBCSl KPUMUYHO OMHOCUMbBCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM HPU3HABAMDb
OLIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;
— TIOHMMas MO3ULIHIO JAPYroro, paziuuams B €ro pedu: MHEHUE (TOUKYy 3pEeHHMs), 1I0Ka3aTeIbCTBO
(aprymeHTsl), (haKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH;
— yMemb B3MJISIHYTh Ha CUTYALIUIO C MHOM MO3UILIMU U 00208apu6amscsi C TObMU UHBIX TTO3ULIUH.
Cpeocmeom  popmuposarus KOMMYHHKATUBHBIX Y Y]] ciy’kaT TE€XHOJIOTHS MPOOJIEMHOTO Jajora
(moOyxmarmuii ¥ TOABOIANIMN JHAJIOT) W OpraHu3ainus paboThl B MalbIX TPYIMaxX, TaKKe
WCIIOJIb30BAHNUE HA YPOKAX AJIEMEHTOB TEXHOJOTUU MPOTYKTUBHOTO YTCHHUS.

IIpenmeTtHbIe:

1) ymenue paboTaTh ¢ MaTEMATHYECKUM TEKCTOM (CTPYKTYpHUPOBAHHUE, U3BJICUCHHE HEOOXOIUMOM
nH(pOpMallUK), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIM B YCTHOM M MHUCBMEHHOM peyH, MpUMEHSs
MaTeMaTHYeCKyl0 TEPMHUHOJIOTUIO U CHMBOJIMKY, HCIIOJIb30BaTh pAa3iHyYHbIe S3bIKKM MAaTEeMaTUKU
(clIOBECHBIN, CHMBOJUYECKUN, Tpaduueckuii), 000CHOBBIBATh CYXKIACHHS, TPOBOIUTH KiIaccU(PHKAIIUIO,
JI0Ka3bIBaTh MATEMAaTUUYECKHUE YTBEPKIACHMUS,

2) BiaaeHue 0a30BBIM TOHITUHHBIM ammapaToM: HUMETh MPEACTABICHHE O YHCIE, BJIAJCHHE
CUMBOJIBHBIM  fI3bIKOM  anreOpbl, 3HAHHWE DJJEMEHTAPHBIX (PYHKIMOHAIBHBIX  3aBUCHMOCTEH,
(dhopMHpOBaHKE MPEACTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MUPE M O Pa3INuHbIX
croco6ax ux u3ydeHus, 00 0COOEHHOCTSIX BBHIBOJIOB U MPOTHO30B, HOCSIIMX BEPOSTHOCTHBIN XapakTep;

3) yMeHHe BBINOJHATH anreOpanyueckue MpeoOpa3oBaHus PAlMOHAIBHBIX BBIPAXKCHUH, IPUMEHSAThH
UX JUIsl peuieHus yd4eOHBIX MaTeMaTU4YeCKUX 3a/Jad M 3a7ay, BO3HHKAIOUIMX B CMEXHBIX Y4eOHBIX
npeaMeTax;

4) yMmeHHE T0JIb30BaThCs MaTeMATHICCKUMH (POPMYJIaMH U CAMOCTOSITEIbHO COCTABIISATH (POPMYITBI
3aBUCHUMOCTEH MEX/y BeIM UMHAMU Ha OCHOBE OOOOIICHHS YACTHBIX CIYy4aeB M SKCIIEPUMEHTA;

5) yMeHue peniath JMHEHHbBIC U KBAPATHBIC YPABHCHUS M HEPA"BEHCTBA, a TAK)KE MPUBOIMMBIC K
HUM YpaBHEHHS, HEPAaBEHCTBA, CHUCTEMbI; MPUMEHATh rpaduuecKkue MpeACTaBlICHUs ISl pElIeHUs U
UCCIIeIOBAaHUS YPaBHEHUN, HEPABEHCTB, CUCTEM; MPUMEHSATH MMOJTYYCHHbIE YMEHHS JUIsl pellIeHus 3a1a4
13 MaTeMaTHKH, CMEKHBIX IPEIMETOB, IPAKTUKU;

6) oBnameHne CUCTEMOM (DYHKIIHOHAIBHBIX MOHITHH, (YHKIIMO "HAJIBHBIM SI3IKOM M CHMBOJIUKOM,
YMEHHE CTpPOUTHh Tpaduku (YHKIIUH, OMHUCHIBATH MX CBOWCTBA, HCMOIb30BaTh (YHKIIMO HAIBHO-
rpaduyeckue TpENCTaBICHUs JUId OMNHMCAHWS W aHalIM3a MaTeMaTH4YeCKHX 3aJad W peaJbHBIX
3aBHCHUMOCTEN;

7) oOBIaJeHWE OCHOBHBIMH CIIOCOOAMH TIPEICTABICHUSA M aHadM3a CTATHCTHYECKHX JTaHHBIX;
YMEHHE pelllaTh 33/]a4l Ha HaX0XJICHHUE YaCTOThl M BEPOSITHOCTHU CIIy4ailHBIX COOBITHIA;

8) yMeHHE NPUMEHATh H3yYCHHBIC MOHSATHS, PE3yJIbTAaThl W METOMAbI TPH PEIICHUH 3a1a4 W3
Pa3IMYHBIX Pa3/ieloB Kypca, B TOM UYMCIIE 33a7a4, HE CBOASIINXCSA K HETOCPEACTBEHHOMY MPUMEHEHUIO
W3BECTHBIX aJITOPUTMOB.

Ilnanupyemble pe3yJibTAaThl H3YUeHHS Y4eOHOI0 MpeaMeTa «AJIredpa.



e Aureopa-7/

Ilo okonuanuu uzyuenusn Kypca y4auwjuiica Hayyumcsa:
Hcnonvzosams TpU  pEIICHWM MaTeMaTWYeCKUX 3a1ad, HMX OOOCHOBaHMHM M IPOBEPKE

HAaWJICHHOTO PEIICHUs] 3HAHUE O:

- HaTypaJbHbIX, UEJbIX, PALUOHAIBHBIX, UPPALHOHAIIbHBIX, JEHCTBUTEIBHBIX YHCIIAX;

- CTENEHU C HAaTypaJbHBIMH MOKA3aTEISIMHA U UX CBOMCTBAX;

- OJHOYJICHAX U NpaBUJIaX JECHCTBUM C HUMU;

- MHOTOYJIEHAX W MpPaBWIAX ACHCTBUHN C HUMH;

- (hopmyIiax COKpamEéHHOTO YMHOKCHHS,

- TOXKJECTBAX; METOJaX JI0Ka3aTeIbCTBA TOXKICCTB;

- JINHEMHBIX YPaBHEHUSAX C OJHON HEU3BECTHOU U METOJAX UX PEUICHUS;

- CHCTEMaX ABYX JIMHEHHBIX YPABHEHUU C IByMsI HEU3BECTHBIMU U METOJIaX UX PELICHUS.
- 8bINOJHAMb NEHUCTBHS C OJHOUYICHAMH M MHOTOWICHAMMU,

- Y3Haeams B BRIPOKCHUIX (DOPMYIIBI COKPAIIEHHOTO YMHOXKEHHS ¥ IPUMEHSTh UX;

- PAcK1aobl8ams MHOTOWICHBI HA MHOKUTEIIH;

- 8bINOJHAMb TOXIECTBEHHBIC MPE0OPA30BAHUS IIEJIBIX aNTeOpandeCcKUX BIPAKECHHI;

- 0oKa3vleamyv MPOCTEUIITNE TOKICCTBA;

- HAX0O0UmMb YUCIIO COUYETAHUN U YUCIIO pa3MEIICHUH;

peuwiamsb JTMHEHHBIE YPABHEHUSI C OJTHOM HEM3BECTHOM;

- pewiamsb CHUCTEMBl JIBYX JIMHEWHBIX YPAaBHEHUH C JBYMS HEU3BECTHBIMHU METOJIOM

OACTAaHOBKHU U METOAOM anre6pa1/1quK0r0 CJIOKCHU,

- peuiambsb TCKCTOBBIC 3aJa4X C IOMOIIBIO JIMHCHHBIX ypaBHeHI/Iﬁ U CUCTEM,
- Haxooumso PEIICHUA <GKHU3HCHHBIX) (KOMHeTeHTHOCTHBIX) 3a1a4, B KOTOPBIX HCIIOJB3YHOTCA

MaTEMaTHYCCKHUE CPCICTBA,

- co30asamb TPOAYKT (pe3ynbTaT MPOEKTHOW NEATENbHOCTH), Ui HM3yYeHHs] M OIHMCAHUSA

KOTOPOIr'o UCIOJB3YHOTCA MAaTEMATUUCCKUE CPEACTBA.

yMmembs TIpeoOpa30BbIBATh AIreOpanveckue BhIPAKEHUS, pellaTh YPaBHEHUS C OJTHOU
MePEMEHHOM;

HaxoO0ums 00JaCTh onpeaeneHus GYHKIIUUA, CTPOUTH rpadUKH MPSIMOU MPOTIOPITUOHATBHOCTH U
JMHEWHOU (QYHKIINH,

Yuawuiica nonyuum eozmorrcnocme nayuumaca:

8bINOIHAMb JEUCTBUS HAJl CTETICHAMU C HATYpaIbHBIMH [TOKA3aTEISIMHU;

8bINOIHAMb CI0KEHHE, BBIUNTAHUE U YMHOKEHHE MHOTOWICHOB, pacKiIalbIBaTh MHOTOUJICHBI Ha
MHOKHTEIH;

npumeHams GOPMYIbI COKPALIEHHOTO YMHOXEHUS B Pe0oOpa30BaHMIX LENbIX BHIPAKEHUN B
MHOTOWJIEHBI U B PA3JI0KEHUH MHOTOUJICHOB HA MHOKUTEIIH;

yMemp pPellaTh CUCTEMBbI IMHEHHBIX YPaBHEHUN C ABYMS MIEPEMEHHBIMU U PUMEHSTH UX MPU
pEIIeHUH TEKCTOBBIX 3a/1a4.

Auredpa - 8
Ilo okonuanuu uzyuenun Kypca y4auwjuiica HAyyumca:
Hcnonvzoeame TpHU pElIEHUHM MaTEeMaTHYECKUX 3a/Jad, HX OOOCHOBAaHMHM U MPOBEpKE

HalJIEHHOTO peUICHUs 3HAHUC O:

- anreOpandeckoil IpoOH; OCHOBHOM CBOMCTBE APOOH;
MpaBUJIax JIEHCTBUH ¢ anreOpanuyecKuMu JpoosimMH;
CTETEHSIX C IEeNBIMH MMOKa3aTeIsIMU 1 UX CBOWMCTBAX;
CTaH/IaPTHOM BHUJIE YUCIIA;

k
bynkuusax Yy =kx+b, y= X2, Y = —, UX CBOWCTBax H rpadukax;
X

TIOHATHUU KBAJIPATHOTO KOPHA U apI/I(I)MCTI/I‘{eCKOFO KBaApATHOI'O KOPHSH;



CBOMCTBaX apu(hMETHUECKIX KBAJAPATHBIX KOPHEH;
dyskmuy y = /X , eé cBoiicTBaxX M rpaduKe;
(bopmyre 11t KOpHEH KBaJpaTHOTO YPaBHEHHUS;
TeopeMe Buera nis npuBe1€HHOrO U OOLIET0 KBAaJpaTHOIO YPaBHEHUS;
OCHOBHBIX METOJIaX PEIIECHUs LEJIbIX PAlMOHAIBHBIX YpPaBHEHHMI: METOJE pa3jIOKEHUs Ha
MHO>KMTEIM U METOJI€ 3aMEHbI HEU3BECTHOM;
- METOJIe pelIeHus APOOHBIX pallMOHAIBHBIX YpaBHEHUI;
- OCHOBHBIX METOJIaX PEILIEHUsI CUCTEM PALlUOHAJIbHBIX YPABHEHUH.
- cokpawjams anredpandeckue apoou;
- 8bInoaHAMb apupMeTHYECKHe JEUCTBUS C aaredpandyecKuMu JpooOsMu;
- UCNONb306amMb CBOMCTBA CTENIEHEH € IEJIBIMU IT0KA3aTEIIMU IIPU PEILICHUH 3a]1a4;
- 3anucvléams YUCIla B CTAHAAPTHOM BHJIE;
- 8bINOJIHAMb TOXKJIECTBEHHbIE MPE0OpPa30BaHuUs PAllMOHAIBHBIX BhIPAXKEHUI;

2

o k
- cmpoums Tpadpuku QyHKIHA Y = KX+b, y=X°, Y=— ¥ UCHOIB30BaTh UX CBOWCTBA IpH
X
peleHnn 3a1a4;
- ulyuCaAMs ApUPMETHIECKHIE KBAApaTHbIE KOPHHU;

npuMeHAmb CBOUCTBA apU(PMETUUECKUX KBAIPATHBIX KOPHEH MpHU peLIeHUH 3a/1a4;

cmpoumb TpaduK GYHKIMH Y = +/X ¥ HCIOIB30BATh €0 CBONCTBA IIPH PEIICHHH 3a1at;

- pewiams KBAJIPATHBIEC YPABHEHHUS;
npumensms TEOpeMy Buera npu pemeHuu 3anad;

- pewiamy 1IENIbIe PAllMOHAIIbHBIE YPABHEHHSI METOJOM PAa3JIOAKEHUS HA MHOXKHUTEIU U METOJO0M
3aMEHBI HEM3BECTHOM;

- peuwiamsb IPOOHBIE YpaBHEHUS,;

- pewiams CUCTEMBI PAllMOHAJIBLHBIX YPDABHEHU;

- pewiamsb TEKCTOBBIE 3aJ]a4d C IMOMOIIBIO KBAJpPaTHBIX M PAlMOHAJIbHBIX YPaBHEHUU U HUX
CUCTEM;

- HAxXoO0ums PEUICHUS KU3HEHHBIX» (KOMITIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCIOJIB3YIOTCS
MaTeMaTUYeCKue CPEJICTBRA;

- co30asamv TPOINYKT (Pe3ylbTaT MPOCKTHOM MAESITENbHOCTH), IS W3YYCHHUs W OIHCAHUS
KOTOPOT'O MCHOJIB3YIOTCSI MAaTEeMaTUYECKUE CPEACTBA.

Yuamuﬁc;l noOJyHum 603MOIHCHOCHb HAYUUMbCA:

—  YMETh BHITIOJIHATH TOXICCTBEHHBIE MPE0Opa30BaHus PAIHOHAIBHBIX BRIPAKCHUH;

— HMETh MpeJCTaBiIcHUE 00 UPPATMOHAIBHBIX YHCIIaX, YMETh BBITIOJIHATH MPE0Opa3oBaHus,
coJiepKalux KOpHU;

— YMeTh pelaTh KBaJpaTHbIC YpaBHEHUS, PAllUOHAIbHbBIC YPABHEHUS U IPUMEHSTH UX K PEIICHUIO
3a1a4;

— YMeTh peliaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEeMEHHON U UX CHCTEMBI;

— TPUMEHSATH CBOMCTBA CTEIICHU C IICJILIM ITOKA3aTelIeM B BRIYUCICHUAX M TIPEOOPA30BaAHUSAX;

— UMETh HayaJIbHbIE MPEICTABICHUS O cOOpe U IPYNIUPOBKE CTATUCTUUECKUX JTAHHBIX, UX
HarJITHOM UHTEPIpPETAITIH.

J Adredpa — 9
Ilo oxonuanuu usyuenusa Kypca y4auguica Hay4yumcs:
Hcnonvzo6ams IpH pellIeHUH MaTeMaTHUECKUX 3a71a4, UX 000CHOBAHUM U IIPOBEPKE
HaWJICHHOTO PEILECHUs 3HAHUE O:
- CBOWCTBaX YMCJIOBBIX HEPABEHCTB;
- METOJaxX peLICHUs JUHEHHBIX HEPABEHCTB;
- CBOMCTBaX KBaJpaTUYHON (QyHKLUY;



- METOJax pelIeHus KBAAPaTHbIX HEPABEHCTB;

- METOJIe MHTEPBAJIOB JUI PEIICHHs PAllMOHATIBHBIX HEPABEHCTB;

- METOJax pelIeHUs] CUCTEM HEPaBEHCTB;

- cBoiicTBax u rpaduke QyHKIMHE Y = X" IpU HATYpaabHOM ;

- OIIPEACIICHUH U CBOMCTBAX KOPHEH CTENEHU N,

- CTEIEeHSX C pallMOHAIBHBIMU TIOKA3aTEIIMU M X CBOIMCTBAX;

- OIIpeNIeNICHUH U OCHOBHBIX CBOMCTBAX apu(hMeTHUECKOH mporpeccuu; Gopmyre s
HAXOXKJCHUS CyMMBI €€ HECKOJIBKHIX TEPBBIX YJICHOB;

- OIIpEeNIeICHUH U OCHOBHBIX CBOMCTBAX T€OMETPHUECKON IIpoTrpeccuu; popmyse st
HAXOKJICHUS CyMMBI €€ HECKOJIBKHIX TIEPBBIX YICHOB;

- ¢opmye s cyMMbl 6ECKOHEYHOM F€OMETPUYECKO IPOrPeccuy co 3HaMEHATENeM,
MEHBIIUM 110 MOAYJIIO €IUHUIIBI.

- Ucnonv3o6ams CBOWCTBA YUCIOBBIX HEPABEHCTB JUI IPe0Opa30BaHUs HEPABEHCTB;

- 00Ka3bl6ams MPOCTENIINE HEPABEHCTBA;

- peuiamv TNHEHHbIE HEPABEHCTBA;

- cmpoums TpadUK KBaIPATUIHON (PYHKIIMU U MCIIONB30BATh €r0 MPH PEIIeHUH 3a/1a4;

- peuiambv KBaJIpaTHbIE HEPABEHCTBA;

- pewams PalMOHAIbHBIE HEPABEHCTBA METOJOM HHTEPBAJIOB;

- peuiams CUCTEMBbI HEPABEHCTB;

- cmpoums rpaduk QyHkuy Y = X" IpU HATYpaabHOM NU MCMONB30BATh €r0 MPHU PEIeHUN
3ajay;

- HAxoO0ums KOPHH CTETICHH N;

- UCNONIb306amMb CBOMCTBA KOPHEH cTENeHN NIPH TOXKIECTBEHHBIX MPEe0Opaz0BaHUsX;

- HaxoOumwv 3HAYEHUS CTENIEHEH ¢ pallMOHAIbHBIMU IT0KA3aTeNsIMU;

- pewiamb OCHOBHBIE 33J]aul Ha apu(METHUUECKYIO0 U T€OMETPUUYECKYIO IIPOTPECCUM;

- Haxooums CyMMY O€CKOHEUHON T€OMETPUUECKON MPOrpecCUH CO 3HAMEHATENIEM, MEHBILUM I10
MOJIyJIIO €JMHUIIBI;

Yuamuﬁc;l noOJyHum 603MOINHCHOCHb HAYUUMbCA:

- Haxooumsv PEUIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aj1a4, B KOTOPBIX UCIIOJIb3YIOTCS
MaTeMaTHU4eCKHUEe CPEJICTBA;
- co30asamu MPOIYKT (Pe3yabTaT MPOEKTHOU AEATENBHOCTH), A1 U3yUCHUS U OMUCAHUS
KOTOPOTO HCIOIb3YIOTCA MaTeMaTHUYECKUE CPEICTBA.

Llennocmmuuvie opuenmupul cooeprcanus yueoHozo npeomema

MaremaTnueckoe 00pa3oBaHHE MIPaeT BaXHYIO POJb KaK B MPAKTUYECKOM, TaK U B JIyXOBHOH
XKHU3HU oO1ecTBa. [IpakTrueckas CTOpoHa MaTeMaTu4eckoro oOpa3oBaHus cBsi3aHa ¢ (POPMUPOBAHUEM
Croco0O0B JIEATENILHOCTH, AYXOBHAsE — C MHTEJUICKTYAIbHBIM Pa3BUTHEM 4Ye€JOBeKa, (POpMUPOBAHUEM
XapakTepa 1 o01Iel KyabTypbl.

[IpakTuyeckas IOJIG3HOCTh MAaTEMaTHUKU OOYCIIOBIE€HAa TEM, 4YTO €€ MPEeIMETOM SBIISIOTCS
(byHIaMEHTaJIbHBIE CTPYKTYPbl pPEaJlbHOTO MHpa: NPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE
OTHOIIEHHS] — OT MPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, IO JOCTATOYHO CIIOXKHBIX,
HEOOXOAUMBIX JJIS1 Pa3BUTUS HAYYHBIX U TEXHOJOTHYECKUX HJeH. be3 KOHKpPETHBIX MaTeMaTHYeCKUX
3HAHMW 3aTPyJHEHO MOHMMAHWE NPHUHLMUIIOB YCTPOMCTBA M MCIOJIb30BAHUS COBPEMEHHOM TEXHMKH,
BOCHPUATHE M MHTEpPIpETalusl pPa3HOOOpa3HOM COLMANbHONW, HSKOHOMHMUYECKOW, MOJUTHUYECKON
uHpopmanuu, mManod(p(eKTUBHA MMOBCEIHEBHAs MpaKTHUECKas JeATeNbHOCTh. Kaxkaomy udenoBeky B
CBOEH XU3HU NPUXOAUTCS BBINOJHATH JOCTATOYHO CJOXKHBIE PAacyeThl, HAXOJIUTh B CIPABOYHHKAX
HYXHbIE (GOPMYIBI U IPUMEHATH UX, BIAJETh MPAKTUYECKUMU MPHEMaMH F€OMETPUUYECKUX U3MEPEHH
U TOCTPOCHHM, YHTaTh HH(POPMALMIO, NPEACTABICHHYIO B BUIY TaOnMll, auarpaMM, IpaduKoB,
MIOHUMATh BEPOATHOCTHBIN XapaKTep CIyd4allHBIX COOBITHH, COCTABIISATh HECIOXKHbIE aJITOPUTMBI U JP.



be3 06a30Boii MaremMaTH4yecKOd MOATOTOBKM HEBO3MOXKHO CTaTh OOpPa30BAaHHBIM COBPEMEHHBIM
4eJI0BEKOM. B 11kojie MaTeMaTuka CIy)KUT OIOPHBIM IPEIMETOM JUISl U3YUYEHUS CMEKHBIX JUCLMILINH.
B mocnemkonbHON KHM3HM pealbHOW HEOOXOAMMOCTBIO B HAIlM JHU SIBJISETCS HEMPEPHIBHOE
oOpa3oBaHue, 4TO TpeOyeT MOJHOICHHON 0a30Boii 001Ie00pa30BaTEILHOM MOITOTOBKH, B TOM YHCIIE U
MaTeMaTtuieckoil. M, HakoHel, Bce OOJbIIe CHEHUAIBHOCTEH, I/ieé HEOOXOJWM BBICOKUH YPOBEHB
o0Opa3oBaHus, CBS3aHO C HENOCPEACTBEHHBIM IPHUMEHEHHEM MAaTeMaTHKH (SKOHOMHUKA, OW3HeC,
¢dbuHaHCHI, PHU3UKa, XUMUS, TEXHUKA, HHOOpPMATHKa, OUOJIOTHS, TICUXOJIOTUS U Ap.). Takum oOpas3om,
paciupsieTcsi Kpyr IKOJIbHUKOB, JUIsl KOTOPhIX MaTeMAaTHKAa CTAHOBUTCS 3HAYMMbBIM IIPEIMETOM.

JUist )KU3HU B COBPEMEHHOM OOIIECTBE BAYKHBIM SBISETCA (POPMHPOBAHUE MATEMATHUECKOTO CTHIIS
MBIIIJIEHUS], TPOSBIIAIONIETOCS B ONpPEAEICHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce maTemaTrueckoi
JEATEIbHOCTH B apCceHaJl MPUEMOB W METOJIOB YEJIOBEYECKOTO MBIIIJICHHUS €CTECTBEHHBIM 00pa3zom
BKJTIOYAIOTCSl MHAYKIUS U IEAYKIUs, 0000IIeHNe 1 KOHKPETH3alYsl, aHAJTU3 U CUHTE3, KiacCu(UKaIus
U cucTemMaTuzanus, abcrparupoBaHue W aHaiorus. OOBEKThl MAaTEeMATUYECKMX YMO3AKIOUEHUH H
MpaBWJla UX KOHCTPYMPOBAHMSI BCKPBIBAIOT MEXaHHU3M JIOTMUYECKUX IOCTPOECHUMH, BbIpaOaThIBAIOT
yMeHHs GOpMyIUpOBaTh, 000CHOBBIBATH U JJOKA3bIBaTh CY)KJIEHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MbllIeHHe. Beaymas pojp NpUHAAIEKUT MaTeMaTUKe B (OPMHUPOBAHUU AJITOPUTMHUUYECKOTO
MBIIIJIEHUS] ¥ BOCIIMTAaHUU YMEHUN JE€HCTBOBATH MO 33JJaHHOMY JITOPUTMY U KOHCTPYHUPOBATH HOBBIE.
B xoxe pemenus 3aja4 — OCHOBHOM y4eOHOM JIESTEILHOCTH HA ypoKaxX MaTeMaTUKU — pPa3BUBAIOTCS
TBOpYECKas U MPHUKIAIHAS CTOPOHBI MBIIILICHUS.

OOydeHne MaTeMaTHKe JaeT BO3MOXHOCTh pa3BUBaTh y ydyalllUXCSd TOYHYIO, SKOHOMHYIO H
MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambosiee MOIXOAAIIUE S3bIKOBbIE (B YAaCTHOCTH, CHM-
BOJIMUECKHUE, TpaduUecKHe) CpesICTBa.

Marematnueckoe 0Opa3oBaHHE BHOCUT CBOHM BKJIAJ B (popmMupoBaHue OOIIEH KyIbTYphl YeTOBEKA.
HeoOxomuMbIiM KOMIIOHEHTOM OOIIel KylIbTYphl B COBPEMEHHOM TOJIKOBaHHM SBIISIETCS o0O1ee
3HaKOMCTBO C METOJAMHU IO3HAHMs JEWCTBUTEIBHOCTH, NPEACTaBICHUE O MpEeaAMEeTe U METOJe
MaTeMAaTUKH, €ro OTJIMYUS OT METOJOB €CTECTBEHHBIX M T'YMAaHHUTapHBIX HaykK, 00 OCOOEHHOCTSX
MIPUMEHEHHs] MAaTEMATUKH /7S PEIIEHHs HayYHbIX U IPUKJIAJAHBIX 3a1a4.

N3yueHne MaTeMaTHKH CHOCOOCTBYET 3CTETMUECKOMY BOCIHUTAaHUIO YEJIOBEKA, IMOHUMAaHUIO
KpacoThl M M3AILIECTBA MATEMaTHYECKUX PACCYXKJEHHH, BOCIPHUITUIO T€OMETpHUYECKHX (popM, ycBoe-
HUIO UJIeM CHMMETPUH.

Hcropust pa3BUTHS MaTEeMaTH4eCKOIO 3HAHMS JAe€T BO3MOXHOCTh IMOINOJHMTH 3aIllaCc UCTOPHUKO-
Hay4YHbIX 3HAHWUH ILIKOJBHUKOB, cHOPMUPOBATH y HMX MPEICTABICHHUS O MATEMAaTHUKE KaK YacTH
00111e4esIOBeYeCKON KyIbTYpbl. 3HAKOMCTBO ¢ OCHOBHBIMU MCTOPUYECKUMHU BEXaMH BO3HUKHOBEHHUS U
pa3BUTHS MaTEeMATUYECKOH HAyKH, C UCTOpPHEH BEIMKUX OTKPBITUH, MMEHAMHU JIIOJEH, TBOPUBIIUX
HayKy, TOJDKHO BOWTH B MHTEJUIEKTYaIbHbIN Oarax KakJoro KyJbTypHOT'O YeI0BeKa.
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IV.Coaepikanue yueOHOro npeamera «AJredpa»
7 —9 kyaccos
e 7 kjacc:

1. BeipaxeHus, To:K1eCcTBa, YypABHECHHS.

YucnoBble BbIpaXeHHS ¢ TNepeMeHHbIMH. [Ipocteiimme npeoOpa3zoBaHHs BBIPAKCHHUNA. YpaBHEHHUE,
KOpEHb ypaBHEHM:. JIMHEWHOE ypaBHEHHUE C OJTHOM MEpEeMEHHOW. Pemenne TeKCTOBBIX 3a/1a4 METOIOM CO-
cTaBjieHUs ypaBHEeHUH. CTaTUCTUUECKNE XapaKTEPUCTUKH.

OcnosHas yeib — CUCTEMATH3MPOBATH U OOOOIIUTH CBEJCHHS O MPEOOpazOBAHMIX alreOpandecKux
BBIPA)KCHUI U PELLICHUN YPABHEHMI C OJJTHOM IIEPEMEHHOM.

[lepBas Tema Kypca 7 Kijiacca sSBJISE€TCS CBA3YIOIIMM 3BEHOM MEKIY KypCOM MaTeMaTHKU 5—6 KJ1accoB
1 KypcoM anreOpnl. B Hell 3aKperuIstoTcsi BBIUMCIUTEIbHbBIE HAaBBIKH, CUCTEMAaTU3UPYIOTCA U 00001atoTes
CBEICHUSI O IPe0OpPa30BaHUAX BBIPAKEHUN U PEIICHUN ypaBHEHUI.

HaxoxneHue 3HaueHUH 4YHCIOBBIX U OYKBEHHBIX BBIPQKEHHUH JaeT BO3MOXKHOCTb IOBTOPUTH C
yUallUMHCS TpaBuja JEHCTBUIl € palMOHAJIBHBIMU YHMCIAMH. YMEHHUS BBIIOJHATh apudMeTrudeckue
NEUCTBUS C pallMOHAJIbHBIMU YHUCJIaMU SIBJISIIOTCS OINOPHBIMHM Ui Bcero Kypca anreOpel.  Cremyer
BBISICHUTh, HACKOJBKO IIPOYHO OBJAJENM MMM Y4Yalluecs, U B CIy4ae HEOOXOJMMOCTH OpPraHM30BaTh
MMOBTOPEHUE C IIEJIbI0 JIMKBUAALMU BBISBICHHBIX Mp0o0OenoB. Pa3BUTHIO HAaBBIKOB BBIYMCIEHUI JIOKHO
YAETATHCS Cepbe3HOE BHUMAHUE U B JAIIbHEHUIIIEM MPU M3YUYEHUU JAPYTUX TEM Kypca anreOpsl.

B cBs3u ¢ paccmMoTpeHHMeM BONpOCa O CPAaBHEHMM 3HAYEHUW BBIPAXKEHWM PACIIMPSAIOTCS CBEACHHS O
HEPABEHCTBAX: BBOJSATCS 3HAKH HEPABEHCTB, JA€TCS MOHATHE O IBOWHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHnn npeodpa3oBaHuil BeIpaxkeHUH (HopMaibHO-ONEpaTUBHBIE YMEHHUS OCTAIOTCS HAa TOM
K€ YpOBHE, ydaluecs NOJHMMAIOTCS Ha HOBYKO CTYIIEHb B OBJAJCHUM Teopueil. Bomarcs mnonHsTHs
«TOJIECTBEHHO PABHBIE BBIPAKEHUSA», «TOXKAECTBO», «TOXKAECTBEHHOE IMpeoOpa3oBaHUE BBIPAKEHUII,
COJIepKaHUE KOTOPBIX OyIEeT MOCTOSIHHO PAacKphIBaTbCcAd M YIIyONATHCS NPU HU3Y4EHHM MpeoOpa3oBaHUi
pasnuyHbIX areOpandeckux BbipaxeHUi. [loguepkuBaeTcs, 4T0 OCHOBY TOX/IECTBEHHBIX IpeoOpa3oBaHUi
COCTAaBJIAIOT CBOMCTBA ACUCTBUI HaJ YHCIIaMHU.

YcunuBaercs posib TEOPETUUYECKUX CBEACHHHN MpU paccMOTpeHur ypaBHeHHMM. C 1enbio oOecreueHus
OCO3HAHHOTO BOCHPUATHS YYallUMHCS QJITOPUTMOB PEIICHHS YPAaBHEHHH BBOJUTCS BCIOMOTIATEIbHOE
MOHATUE PABHOCHUIBHOCTH YpPaBHEHHMH, (DOPMYIUPYIOTCS U pa3bsACHAIOTCA Ha KOHKPETHBIX IPHUMEpax
CBOMCTBA PaBHOCWJIBHOCTHU. JIa€TCs MOHATHE JIMHEWHOIO YPABHEHMS M HCCIELYETCS BOIPOC O YUCIE €0
KopHell. B cucreme ympaxkHeHHH 0co00O€ BHUMAaHHE YACNSCTCS PEIICHHIO ypaBHEHWI BHIOAa ax = Dmpu
paznu4HbIX 3HaueHUsX a u b. [Ipogomkaercs pabota mo (GOPMHPOBAHHIO Y YUYAIUXCS YMEHHUS UCIIOJIb-
30BaTh allapar ypaBHEHUH KaK CPEICTBO AJIs PELICHMS TEKCTOBBIX 33a/1a4. Y POBEHb CI0KHOCTH 3aJa4 3/1€Ch
OCTaeTCsl TAKUM K€, KaK B 6 Kiacce.

W3ydyeHne TeMbl 3aBeplIacTCsd O3HAKOMIIEHHMEM YYalllMXCsl C IHPOCTEHIIUMH CTaTUCTHUYECKUMHU
XapaKTepUCTUKAMU: CPEAHUM apu(METHUECKUM, MOJIOH, MEIUAaHOM, pa3MaxoM. Yyaiiuecs A0KHBI YMETh
HCII0JIb30BATh ITH XapaKTEPUCTUKU AJIs aHAJIN3A PSAAA JAaHHBIX B HECJIOKHBIX CUTYaLlUsX.

Konmponvnvix pabom: 1
2. CreneHb ¢ HATYpPaJbHBIM IOKAa3aTeJIEM.
CreneHb ¢ HATYpaIbHBIM MOKa3aTeleM U ee cBoiicTBa. Onnounen. DyHKUUU y = X%, y = X’ UX rpad UK.

Ocnosnas yenb — BbIpa0OTAaTh YMEHME BBINOJHATH ACUCTBUS HAJ CTENEHSAMH C HaTypalbHBIMU
II0Ka3aTeIsIMHU.

B nanHO# Teme naercs ompezereHHE CTENEHM C HaTypalbHBIM MOKaszaresneM. B kypce maremaTtuku 6
KJIacca ydalluecs YK€ BCTPEYaaucCh ¢ IPUMEPAMH BO3BEIEHHUs YUCE B CTEICHb. B CBA3M C BBIUHUCICHUEM
3HAQYEHMM CTENeHW B 7 KJIacce JaeTcs  IPEACTABICHUE HAXO0XIACHUM 3HAYCHUH CTEIEHU C
MIOMOIIBI0  KaJIbKynsTOpa.  PaccmarpuBaroTcs CBOWCTBA CTENEHM C HATypalbHBIM IoOKazareneM. Ha
IIpUMepe  JOKa3aTelbCTBa  CBOMCTB CTENEHU YYalllMeCs BIIEPBBIE 3HAKOMSATCS C JOKa3aTeIbCTBAMY,
IIPOBOJIMMBIMU Ha anreOpanyeckoM marepuaie. CBONCTBa CTENEHU C HATYpaJIbHBIM MOKa3aTeleM HaXOJAT
IIPUMEHEHHUE IIpU YMHOKEHMM OJHOWIECHOB U BO3BEICHHUM OJHOWICHOB B CTENEHb. IIpu HaxoxaeHuu
3HA4eHUH BBIPAKEHUM, COJEPIKAIINX CTENIEHH, 0c000€ BHUMAaHHE ClIeAyeT 00paTuTh Ha MOPSA0K ACHCTBHIA.

Paccmotpenue (yHKimii y = x% y = X°103BOJIET HNPOJOIKUTE paboTy Mo (pOPMUPOBAHUIO YMEHHil
CTPOMUTH M 4MTaTh rpaduku QyHKIUH. BaxkHo oOpaTuTh BHHUMaHUE y4yalluXxcs Ha OCOOEHHOCTH rpaduka

3
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ysKEK y = X% rpadHK HPOXOJUT uYepe3 HA4ano KOOpAMHAT, och Oy SBJIAETCS €ro OChbI0 CHMMETPHH,
rpaduK pacroiokKeH B BEPXHEU MOTYIIOCKOCTH.

YMenue cTpouTh rpaguky GYHKIMHE y = X?M y = X°HCHONB3yeTcs JUIS O3HAKOMIJICHHS Y4YaIIuXcs C
rpaduyecKkuM crocoOoM pelieHus] ypaBHCHUN.

Konmponvnvix pabom: 1
3. MHoOrowieHsnl.

MuorowneH. Cro)xeHWe, BBIYUTAHHE M YMHOXCHHE MHOTOWICHOB. PasiojkeHne MHOTOWICHOB Ha
MHO>KHTEJIH.

Ocnognasi yenb — BBIPAOOTATh YMEHHE BBITIOJIHATE CIOXKEHUE, BEIYUTAHUE, YMHOKCHHE MHOTOWICHOB U
pa3iokeHne MHOTOYJICHOB HA MHOKHTEIIH.

Hannaast Tema urpaet (yHIaMEHTAIBLHYIO POJIb B (JOPMUPOBAHUN YMCHHSI BBITIOJHSTH TOXKICCTBCHHBIE
npeoOpa3oBaHus anreOpanvecknx BhIpakeHuid. Dopmupyembie 37ech (OPMaTbLHO-ONEPATUBHBIC YMCHHUS
SIBJISFOTCSI OTIOPHBIMH TIPU WM3YYCHUU JIEHCTBUU C PAMOHAIBHBIMHU JPOOSIMH, KOPHSMH, CTEIICHSIMHU C
paIMoHaIbHBIMU TIOKA3aTEIISIMH.

N3ydyeHrne TeMbl HAYMHACTCS C BBEACHHS TOHATHH MHOTOWICHA, CTAHJIAPTHOTO BHJIA MHOTOYJICHA,
cTeneHu MHOrowieHa. OCHOBHOE MECTO B 3TOW TeM€ 3aHMMAIOT aJITOPUTMBI IEUCTBUI ¢ MHOTOWICHAMHU —
CJIOKECHHE, BBIYUTAHUE U YMHOXKEHHUE. YUaluecs TOJDKHBI IOHUMATh, YTO CYMMY, Pa3HOCTb, POU3BEICHUE
MHOTOWICHOB BCETJa MOXHO MPEJICTAaBUThL B BHJEC MHOTOWIeHA. [ICHCTBHS CIIOKEHUWS, BBIYMTAHUS U
YMHOKEHHUSI MHOTOYJICHOB BBICTYIAIOT KaK COCTABHOW KOMITOHEHT B 3aJJaHMSIX Ha IIPeoOpa3oBaHUs IEITBIX
BbIpakeHuil. [loaTomy HeuenecooOpa3HO MepexoAuTh K KOMOWHUPOBAHHBIM 3aJaHUSIM MpPEXIe, YeM
YCBOCHBI OCHOBHBIC AJITOPUTMBI.

Cepbe3Hoe BHIMAHHE B 3TOW TEME YIENSETCS PA3JI0KEHUI0 MHOTOWICHOB Ha MHOKUTEIH C IMOMOIIBIO
BBIHECCHHS 32 CKOOKH OOINEro MHOXUTENS M C TIOMOIIBIO TpynmupoBKH. COOTBETCTBYIOIIME MPE0O-
pa3oBaHUs HAXOJAT MIMPOKOE TPUMEHEHHUE KaK B Kypce 7 Kilacca, Tak U B MOCIEAYIONUX Kypcax, 0COOCHHO
B JICHCTBUSAX C PallUOHAILHBIMU JAPOOSMHU.

B nanHO#l Teme yuwamimecss BCTpeyaroTCsi C€ MpPUMEpPaMU HCIOJB30BAHMUSI pPacCMaTPUBAEMBIX
npeoOpa3oBaHUil MpU PEMICHHH Pa3HOOOPa3HbIX 3aJad, B YAaCTHOCTH MPH DPEIICHUH YpaBHEHHH. ITO
MO3BOJISIET B XOJ€ M3YYEHHUS TEMBI MPOJOJIKUTH PadoTy 1Mo (OPMUPOBAHUIO YMEHHUSI pellaTh YPAaBHEHUS, a
TaKKe pelaTh 3a/ladyd METOJIOM COCTABJICHHUSI ypaBHEHUI. B yucio ynpaxHeHHi BKIIIOYAIOTCS HECIOXKHbBIE
3aJlaHUs Ha JI0Ka3aTelbCTBO TOXKIECTBA.

Konmponvnvix pabom: 1
4. ®opMyJibl COKPALLIEHHOT0 YMHOKEHHUSI.

Dopmynsl (a + b)? = a? + 2ab + b? (@ £ b)3=a® + 3a%b + 3ab?® + b3, (@ £ b) (@® + ab + b?) = &3 +bd,
[Ipumenenue GopmyI COKpaIIEHHOTO YMHOXKEHHUS B IPE0OpPa30BaHUSX BbIPAKEHUH.

OcHognasi yenb — BbIPa0OTaTh YMEHHE NPUMEHATH (OPMYJIbl COKPAIIEHHOTO YMHOXEHHUS B
peoOpa30BaHMSIX IEJIBIX BEIPAXKEHUM B MHOTOWIEHBI U B PA3JI0)KEHUH MHOTOUJIEHOB HA MHOYKHUTEJIH.

B nannoii Teme mnponoinkaercss pabota 1Mo (QOPMUPOBAHUIO Yy YUYAIUXCA YMEHHsSI BBINOJHATH
TOXKJIECTBEHHBIE MPEOOpa30BaHUsl 1eNbIX BbIpakeHH. OCHOBHOE BHUMaHHE B TeMe yaemnseTcs Gopmyrnam
(@-b)(@a+b) =a-0% (@a+hb)?=a®+ 2ab + b% Yuammecs H0mKHB 3HaThb TH (GOPMYILl U
COOTBETCTBYIOIIME CIOBECHBIE (POPMYIUPOBKU, YMETH MIPUMEHITh UX KaK «CJeBa HAIllpaBO», TaK M «CIpaBa
HaJIEBOY.

Hapsy ¢ yka3aHHBIMH paccMaTpHBaroTcs Takxke popmyisl (a + b)3 = a3+ 3a%b + 3ab? £ b3 a®* £ b® = (a
+b) (@* + ab + b?). OgHako oHM HAXOAAT MeHblIEe NPUMEHEHHE B Kypce, I03TOMY He ClelyeT U3JIUIIHEe
YBIIEKAThCS BBHITIOJIHEHUEM YIIPAKHEHUH Ha MX UCIOJIb30BaHNUE.

B 3akmiounTenbHON YacTH TEMBI paccMaTpPUBAETCS MPUMEHEHHUE Pa3NIUYHBIX TPUEMOB PA3I0KEHHUS
MHOTOYJIEHOB Ha MHOKUTEJNH, a TaKKe HCIOIb30BaHUE MPEOOPaA30BaHUM 1IETBIX BHIPAKECHUHN TSI pPEIICHHUS
ITUPOKOTO KpyTra 3a/1ad.

Koumponvnwix pabom: 2

5. ®dyukumu.
OyHkiys, obnactk omnpeneneHus ¢yHkuuu. Beruucnenue 3naueHuil gynkumu no ¢gopmyne. ['papuk
¢ynkuuu. [Ipsmas nponoproHanbHOCTE U ee rpaduk. Jinnelinas pyHkus u ee rpaduk.
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OcnosHas yenb — O3HAKOMHUTH YUYaIIMXCSd C BaXHEUIIMMU (PYHKIMOHAIBHBIMU MOHSTHUSMH M C
rpaduKamMH MPSMOH MPONOPLUUOHATIBHOCTH U IMHEWHOW (DyHKIMHU OOIIero BUja.

JlanHasi Tema SBISIETCS HAYaJdbHBIM JTAallOM B CHCTEMAaTHYECKOW (YHKIIMOHAIBHOW TOATOTOBKE
yJamuxcs. 37ech BBOJSTCS TaKWe MOHATHSA, KaK (YHKIUS, apryMeHT, O0JacTh ompeneneHust (yHKIUH,
rpadpuk ¢yHkuuu. DyHKIMS TPAKTyeTCs KaK 3aBUCUMOCTh OJHOM TMEpPEMEHHOM OT Apyroil. Yuammecs
MOJIy4aloT MEepBOE IpeZCTaBiIeHre 0 crnocobax 3amanus (GyHkuuu. B manHo# Teme HaumHaeTcst paboTa 1o
(OPMUPOBAHMIO Y YYAIIMXCS YMEHUN HAXOAUTh N0 (opMyIie 3HaYeHHE (PYHKIIMU 10 U3BECTHOMY 3HAUCHHIO
apryMeHTa, BBITIOJHATH Ty K€ 3a[auy 1o rpaduky u pemars 1o rpaduky oopaTHyro 3a1aqy.

OyHKIIMOHAIBHBIC MMOHATHUS MOJIYYalOT CBOI KOHKPETHU3ALHUIO MPHU W3YYEHHUH JTUHEWHOW (QYHKIHU U ee
YaCcTHOTO BHJIA — MPSIMON MPONOPHHUOHATBHOCTA. YMEHHS CTPOUTHh M YUTAaTh rpaduku 3THUX (QyHKIHA
IIMPOKO HCIIOJIB3YIOTCA KaK B CaMOM Kypce aireOphl, Tak W B Kypcax reoMeTpud M (pusuku. Yyamuecs
JOJDKHBI TTIOHMMATh, Kak BIHMSAET 3HaK Kod(duimeHTa Ha pacroyio’keHHE B KOOPIUHATHOW TUIOCKOCTH
rpaduka pyakiun y = Kx, riae u K # 0, kak 3aBucHT OT 3HaueHHK ub B3auMHOE pacrosoxeHune rpadukoB
nByX GyHKImid Bugay = kx + b.

®opmupoBaHue BCeX (PYHKUMOHAIBHBIX MOHATUN M BBIPA0OTKAa COOTBETCTBYIOIMX HABBIKOB, a TAKKE
M3Y4YE€HHE KOHKPETHBIX (PYHKIUH COMPOBOXKIAIOTCS PACCMOTPEHHEM IMPUMEPOB PEATBHBIX 3aBUCHMOCTEH
MEXY BEJIMYUHAMU, YTO CIOCOOCTBYET YCHIICHUIO MPUKIIAAHOM HAIIPaBIEHHOCTH Kypca ajlreopsl.

Konmponvnvix pabom: 1
6. CucremMbl THHEHHBIX YPABHEHHH.

Cucrema ypaBHeHMil. PenieHue cuCTeMbl ABYX JMHEHHBIX YPABHEHHMU C JBYMs NEPEMEHHBIMU U €O
reoMeTpuueckas nHTeprpeTaius. Pemenne TeKCTOBbIX 3a7ja4 METO/I0M COCTaBJICHUS CUCTEM YpaBHEHUI.

OcHogHas yenb — O3HAKOMUTH YYAIIUXCS CO CIHOCOOOM pELIEHUS CHUCTEM JIMHEHHBIX ypaBHEHHUH c
JBYMsI IEPEMEHHBIMH, BbIpa0OTaTh YMEHHE PElIaTh CUCTEMbl YPaBHEHHH W NMPUMEHSATh UX NPU PELICHUH
TEKCTOBBIX 3a/1a4.

N3ydenune cucrteM ypaBHEHUM pacrnpenensiercss Mexay Kypcamu 7 u 9 kiaccoB. B 7 kiacce BBoauTCs
MOHSATHE CUCTEMBI M PACCMATPUBAIOTCSA CUCTEMBI JINHEWHBIX YPABHEHU.

N3noxeHne HauMHAETCs C BBEIACHUS MOHSATHS <«JIMHEWHOE YpPaBHEHHME C JIBYMsl IE€pEMEHHbIMW». B
CUCTEMY YIPAXHEHUN BKJIIOYAIOTCS HECIIOXKHBIE 3a/1aHMsI HA PEIICHHUE JIMHEWHBIX YPABHEHUU C JIByMs IIe-
PEMEHHBIMH B LIEJIBIX YUCIAX.

dopmupyeTcss yMeHHEe CTpOUTh rpaduk ypaBHeHus a + by = ¢, rme a # 0 wim b# 0, npu pa3nuyHbIX
3HaueHMsX a, b, c. Beenenue rpaduyeckux o0pa3oB JaeT BO3MOXKHOCTh HATIISAIAHO HCCIEI0BATH BOIPOC O
YHUCJIe PEUICHUI CUCTEMBI JIBYX JINHEWHBIX YPAaBHEHHI C IBYMS IEPEMEHHBIMH.

OCHOBHOE MECTO B JaHHON TE€ME 3aHMMAET M3YyYECHHUE AJTOPUTMOB PELICHUS CUCTEM ABYX JIMHEHHBIX
YpaBHEHUU C ABYMs MEPEMEHHBIMH CHOCOOOM IOJCTAaHOBKUM M CIIOCOOOM cioxeHHs. BBeneHue cucrem
MO3BOJISIET 3HAYUTENILHO PACIIMPHUTh KPYr TEKCTOBBIX 3a]ay, PElIaeMbIX C MOMOIIbIO ammapara aiareOpsl.
[IpumeHeHne cucTeM yIpouaeT mpolece nepeBoa JaHHbIX 3a1a4l ¢ 0OBIYHOTO S3bIKA Ha SI3bIK YPaBHEHUH.

Konmponvnvix pabom: 1
7. TloBTOpeHme.
Ocnognas yenw. IloBTOpUTH, 3aKpenuTh U 0000KUTH OCHOBHBIE 3Y H, mosyueHHbIE B 7 Kiacce.
Konmponvnvix pabom: 1

Temamuueckoe nananuposanue no anzeope 01a 7-9-20 Knaccoe cocmaenena c yuemom padoyeil
npozpammol éocnumanus. Bocnumamenvnoiit nomenyuan 0annozo yueonozo npedmema odecneuusaen
peanu3zayuio ci1edyliouiux yeneeplx nPUuopumentoe 60CRUMAnU 00yuarouuxcsa :

- CO3JaHuUcC 6JIaFOHpI/I}ITHBIX YCJ'IOBI/Iﬁ IJId pa3dBUTHUA COLIMAJIBHO 3HAYMUMBIX OTHOIIICHUM IIKOJIbHHUKOB,
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U, IIPEXKJIE BCETO, LICHHOCTHBIX OTHOLICHUM:

- K CEMb€ KaK INIABHOW OIIOPE B KMU3HU YEJIOBEKA U UCTOUYHUKY €r0 CUaCThs;

- K CBOEMY OTEUYECTBY, CBOEW MaJioi u OoJibioii PopuHe Kak mMecTy, B KOTOPOM YelOBEK BBIPOC H
MO3HAJI TIEPBBIE PAJOCTH U HEyauM, KOTOPas 3aBEIIaHa eMy IPeIKaMi U KOTOPYIO HY)KHO 00eperaTn;

-PazButne OCHHOCTHOI'0O OTHOHICHUA K TPyAdy KaK OCHOBHOMY CHOCO6y JOCTHIKCHUA KHU3HCHHOI'O

0JIaromoIydns 4eI0BeKa;

- K IpUPOJC KaK NCTOYHUKY KM3HU Ha 3€MJIC, OCHOBC CaMOro €€ CynmecCTBOBaHuI, HY)KI[aIOHICﬁCﬂ B 3alIUTC

1 NIOCTOSAHHOM BHHUMAHUHN CO CTOPOHBI UCJIOBCKA,

- K 3HaHHUSAM KaK MHTEIUICKTYaAITbHOMY pecypcy, obecreumBaronieMy Oyayiiee 4eloBeKa, Kak pe3yabTaTy
KPOTIOTJIMBOTO, HO YBJIEKATEIBHOTO YI€OHOTO TPY/Ia;

- K 3J0pOBBI0 Kak 3ajJory JOJTOM W aKTHBHOW JKU3HM 4YEJIOBEKa, €ro XOpOIIero HACTPOSHUS |
ONITUMHUCTUYIHOTO B3JISI/Ia HA MHUD;

- K OKPYXAIOIINM JIIOJIM Kak 0e3yCIOBHOW M a0COJIOTHOM IEHHOCTH, KaK PAaBHOIPABHBIM COIUATBHBIM
nmapTHepaM, C KOTOPBIMH HEOOXOJIUMO BBICTPAWBATh JOOPOKEIATEIIBEHBIC M B3aWMOTIO ISP KHBAIOIIHEC
OTHOIICHHUS, JAFOIIHE YSIIOBEKY PAJIOCTh OOIICHUS 1 TIO3BOJISIONINE H30eTaTh YyBCTBA OJJMHOYECTRA;

- K caMuM ce0e Kak X03sieBaM CBOEH CyIbOBI.

-VpoKu MaTeMaTHKH JIOJDKHBI BOCIIUTHIBATE Y YIAITUXCS

JIOTUIECKYIO KYJIbTYPY MBIIIJICHHUS, CTPOTOCTh U CTPOHHOCTH

B YMO3aKJTFOUCHUSX;

- coZiepKaHMe MaTeMaTHIECKHX 3a/1a4 JaeT BO3MOXXHOCTh 3HAYUTEIILHO PACIIUPUTH KPYro30p ydarruxcs,
MOJHSTH UX OOIIUN KyJbTYpHBIH YPOBEHB;

-3aHUMAasICh MAaTEMAaTHKOM, KX/l YIEHUK BOCITUTHIBACT B

ceOe Takue JIMYHOCTHBIE YePThl XapaKkTepa, Kak

CIPaBeUIMBOCTb U YECTHOCTb, TPUBBIKAET OBITH MPEACIBHO

O0O0BEKTHUBHEIM;

-4eCTHas ¥ T0OpOoCOBeCTHas paboTa Ha ypoKax MaTeMaTUKH TpeOyeT HANPsHKEHHONW YMCTBEHHOM paboThI,
BHHMMAaHUS, TEPIIUMOCTH B MIPEOJOJICHUH PA3TUYHbBIX TPYAHOCTE;

- YpOKU MaTE€MaTHKH BOCIUTHIBAIOT B

YYEHUKaX TPYA0Ir001e, HACTOWYUBOCTb, YIIOPCTBO, YMEHUE

COTJIAIlaThCSl C MHEHUSIMU JPYTUX, TOBOJIUTH JEJIO 0 KOHIA.

8 kJIacc:

1. PanmonaabHble apoou.
PanvonaneHast  1poOb. OcCHOBHOE CBOWMCTBO  JIpo0OH, cokparieHue apoOeii. TokIecTBEHHBIC

. k
npeoOpa3oBaHusl palMOHATBHBIX BbIpaxkeHUH.DyHKIMA y = — U ee rpaduk.
X

OcnosHnas yenrb — BBIPAOOTaTh YMEHHUE BBIMIOJIHATH TOXKIECTBEHHBIE NMPEOOpaz0BaHMUs PallMOHATIBHBIX
BBIPaXKCHUI.

Tak kak AeHCTBUS C palMOHAIBHBIMM JIPOOSMHU CYIIECTBEHHBIM OOpa3oM ONMUPAIOTCS Ha JAEUCTBHS C
MHOTO4WIEHAaMH, TO B HayajJe TeMbl HEOOXOJIUMO MOBTOPUTH C YyYalIUMHCS NpeoOpa3oBaHMs LEIbIX
BBIPAXKCHUI.

I'maBHOE MeCTO B JaHHOW TeMe€ 3aHUMAIOT AITOPUTMBI JACHCTBHHA ApoOsSMH. Ydaiiuecs JIOJKHBI
MOHUMAaTh, YTO CyMMY, Pa3HOCTb, NPOU3BEIEHHE M YacTHOE ApoOeil Bcerja MOKHO HPEICTaBUTh B BUJIE
npo6u. IIpuoGperaemble B JTaHHON TeMe yMEHHs BBIIIOJIHATH CJIOXKEHUE, BBIYUTAaHUE, YMHOKECHHE U JIeTICHUE
npoOell SIBJISIOTCS OMOPHBIMHM MpPeoOpa3oBaHUSAX JAPOOHBIX BblpakeHUil. [losToMy UM cienyer yaenuThb
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ocoboe BHUMaHue. HerenecooOpa3HO MepexoauTh K KOMOMHHMPOBAHHBIM 33aJaHHUAM Ha BCE ICUCTBUS C
IpoOsMuU TIpexJie, yeM Oylay yCBOCHBI OCHOBHBIE aJTOPUTMBI. 3aJaHUsA HA BCE JCWUCTBUS C JIpoOSIMHU HE
JOJDKHBL OBITh W3JIMIIHE TPOMO3JAKMMU M TpyaoeMKuMu.llpm HaxoxkaeHHM 3HaueHUd apoOeilt narorcs
3alaHdsl Ha BBIYMCIEHUS C IOMOINBIO KalIbKYJISATOpa. B NaHHOM TeMe paclMpsArOTCsS CBEACHUS 0
CTaTUCTUYECKUX XApaKTEPUCTUKAX. Beoaurcs IIOHATHUE CPEIHEr0 TapMOHUYECKOTO psaa

MIOJIOKUTEIBHBIX uncell.M3ydeHne TeMbl 3aBepIIaeTcs pacCMOTPEHUEM CBOMCTB rpagukayHKIUN ) = — .
X

Konmponvnvix pabom: 2
2. CteneHb ¢ He/IbIM NOKAa3aTeJIeM. JJIeMEHThI CTATHCTHKH.

Crenenp ¢ LenbIM IOKazarenaeM U ee cBoiicTBa. CtanmapTHb BuJ uucia. HavanbHble cBeneHus o0
OpraHMU3aluK CTAaTUCTUYECKUX MCCIEA0BAHUM.

Ocnoénas yenb — BbIPaOOTATh YMEHHME IPHUMEHSATh CBOWCTB, CTENEHM C LEJIbIM IIOKa3aTeleM B
BBIYMCIEHUSAX U TNpeoOpa3oBaHMsIX CPOPMUPOBATH HauyalbHbIE NMPEACTABIECHUS O cOOpe M IPYNIUpPOBKE
CTATUCTUYECCKUX JIAHHBIX, UX HATJISATHOW MHTEPIPETALIUHU.

B 310t Teme GopMyaHpyrOTCS CBOMCTBA CTENEHM C LIENbIM MOKa3areneM. MeToj A0Ka3aTeabCTBa ITUX
CBOMCTB IOKa3bIBACTCSI HA IPUMEPE YMHOYKEHUSI CTENIEHEH ¢ OJMHAKOBBIMU OCHOBaHUSAMU. JlaeTcs moHsTHE
0 3alMCH 4Yucia B CTaHAApTHOM Buje. [IpuBOAATCS mpuUMeEphl HUCIOJIb30BAHUS TAKOW 3amucu B (PU3MKE,
TEXHHUKE U IPYTUX 001acTaX 3HaHUH.

VYyamuecs noJiy4aroT HadallbHbIE TPECTABICHUS 00 OpraHU3alui CTaTUCTUYECKUX uccienoBaHuil. OHu
3HAKOMATCS C TIOHSATHUSMH TEHEpPaJIbHOM W BBIOOPOYHOM COBOKYMHOCTH. I[IpuBOASATCS TpUMEpHI
MIPE/ICTaBJICHHs] CTaTUCTHMUECKUX JAHHBIX B BHJE TAaOJMI] 4acTOT M OTHOCUTENBHBIX YaCTOT. Y4YallUMCS
MpeyiaraloTcs 3aJaHusl Ha HaxOXIEHHE MO TaOJuIle 4acTOT TaKUX CTAaTUCTHYECKUX XapaKTePUCTHUK, Kak
cpenHee apudmeTHueckoe, MoJa, pa3Mmax. PaccmaTpuBaeTcsi BONPOC O HArJISIIHOM HHTEpIpEeTaluu
cratuctuyeckol  uHpopmanuu. VI3BecTHble  ydamuMmcsi  crmocoObl  HArJsiHOTO  IPEJCTaBJICHUS
CTaTHUCTUYECKUX JaHHBIX C TOMONIBIO CTOJIOUATHIX U KPYTOBBIX AUAarpaMM pacIIUPSIIOTCS 3a CUET BBEACHUS
TaKUX MOHATHNA, KaK OJIUTOH U TUCTOTPaMMA.

Konmponvnvix pabom: 1

3. KBaapaTHble KOpHH.

[TonsiTue 00 uppanuoHAIBHBIX uuciax. OOIIMe CBENCHUs O JCHCTBUTENBHBIX uuciaxX. KBajapaTHbBIN
KopeHb. [IoHATHE 0 HAXOXXJACHWUU NMPUOIMIKCHHOTO 3HAUCHUs KBaJpaTHOTO KOpHs. CBOWCTBA KBaJpaTHBIX
kopHeit. [IpeoGpa3oBaHst BRIPOKEHHI, COEPIKAIIMX KBaApaTHbIe KOpHH. DYHKIHMSA y = ~/x , ee CBOICTBA 1
rpaduk.

OcnosHas yenb — CUCTEMATH3MPOBATh CBEIICHHS O PAIlMOHAIBHBIX YHCIAX W JaTh MPEICTaBIeHUE 00
UppaIMOHAILHBIX YHUCIIAX, PACHIMPUB TEM CaMbIM IOHSITHE O YHUCIE; BBIPA0OTATh yMEHHE BBITOJHSTH
npeoOpa3oBaHUs BRIPAKEHUIA, COJCPKAIINX KBAJAPATHBIE KOPHH.

B nanHo# TeMe ydamiuecs moyiydaroT HadajdbHOE MPEACTaBICHUE O MOHATHH AelcTBUTEIbHOrO uncia. C
ATON MeNbE O0OOIIAIOTCS M3BECTHBIC YUYAIMMCSl CBEICHHS O pAlMOHAIBHBIX 4Yuciax. [l BBEICHUs
MOHATHUS UPPAIHOHAILHOTO YMCIIA UCIIOJIB3YETCS HHTYUTUBHO MPEICTABICHHE O TOM, YTO KaXJIbIii OTPE30K
UMEeT JUIMHY M IOTOMY Ka)XJOH TOYKEe KOOPAWHATHON MPSMOH COOTBETCTBYET HEKOTOPOE YHUCIIO.
[Toka3biBaeTcsi, YTO CYIIECTBYIOT TOUYKH, HE HMEIOIINE PAIIMOHAIBLHBIX a0CIIUCC.

[Ipu BBeneHUHU TOHATUS KOPHS TMOJE3HO O3HAKOMHUTH YUAIIMXCS C HAXOXKIACHHEM KOPHEH C MOMOIIbIO
KaIbKYIATOPA.

OcHOBHOE BHHUMAaHHE YIENAETCS NOHITUIO apu(PMETHUECKOTO KBAJpaTHOTO KOPHS W CBOHCTBaAM
apudmeTryecKuX KBaApaTHBIX KOpHEH. Jloka3bIBarOTCsl TE€OpEeMbl O KOpHE M3 MPOU3BENEHUS U Jpodu, a

TAaKXKC TOXICCTBO \/612 =|Cl|, KOTOpBIC TIOJYYAOT IIPUMCHCHUC B Hp606pa3OBaHI/IHX BBIpa)I(eHI/Iﬁ,

COJACpKaIUX KBaApPAaTHBIC KOpHH. CHeHI/IaJ'ILHOe BHUMAHUC YACTACTCA 0CB060)K,I[€HI/IIO OoT

a a
HPpPpalOHAJIIbHOCTHU B 3HAMCHATCIIC )lpOGI/I B BBIPAXKCHUAX BUOA T,—. yMCHI/ICHpCO6p330BBIBaTL
b Vb

BbIPpAXKCHHA, COJACPIKAIINC KOPHU, YAaCTO HCIIOJIB3YCTCAd KaK B CaMOM KYpCC anre6pLI, TaK U B KypcCax
reoMEeTpuu, aJIFerLI 1 Ha4daJl aHaJIu3a.
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[Tponomkaerca paboTa MO pa3BUTHIO (HYHKIMOHAIBHBIX MPEACTaBICHUN ydammxcs. PaccmaTpuBaioTcs
dyskmus 6 =/, ee croiicTBa u rpaduk. Ilpyu u3yueHun QYHKIHH y = /x II0KA3bIBACTCS € B3aHMOCBS3b
¢ dynkmueii y = x?, rae x > 0.

Konmponvnvix pabom: 1

4. KsaapaTHble ypaBHeHHS.

KBanpatHoe ypaBHeHue. @DopMylia KOpHEHW KBaJApaTHOTO YpaBHEHUA. PelieHne panuoHaIbHBIX
ypaBHEeHUH. PemieHue 3aaay, NpUBOAAIIMX K KBaJpPaTHBIM YPaBHEHUSM M IMPOCTEHIIMM pPALMOHAIBHBIM
YpaBHEHUSM.

OcnosHnas yenb — BBIPAOOTaTh YMEHHS pelIaTh KBaJIpaTHbIC YPAaBHEHUS M MPOCTEUIINE PAllMOHATIBHBIC
YpaBHEHHUS U IPUMEHSTh UX K PELUICHUIO 33a4.

B nHauane TeMbl NpUBOAATCSA MPHUMEPHI PELICHUs] HEMOJIHBIX KBaJApPAaTHBIX YpaBHEHHH. DTOT MaTepual
cucreMarusupyercsa. PaccmaTpuBaroTCsi aNrOpuUTMbl pPELIEHUS HEMOJHBIX KBaJpaTHBIX YpaBHEHUMU
pa3IMYHOrO BUA.

OCHOBHOE BHHMMAHHE CIefyeT YAeIUTh PEelleHHI0 ypaBHEHMH Bua ax’+ bx + ¢ = 0, rme a # 0, ¢
HCIO0JIb30BaHUEM (QopMynbl KopHed. B naHHOl Teme ydamuecs: 3HakoMmsATcs ¢ ¢popmynamu Buera, Bbipa-
KAIOIIMMHU CBSI3b MEXy KOPHAMU KBAJPAaTHOTO ypaBHEHHUS U ero ko3dduunuentamu. OHU HUCIIOJIB3YIOTCS B
JalbHENIIeM TpU J0Ka3aTeIbCTBE TEOPEMBbl O PA3JIOKEHHM KBAJpPaTHOIO TpeXWwieHa Ha JIMHEHHBIE
MHOKHUTEJIH.

VYyamuecs: 0BJIaeBalOT CIOCOOOM pPELIEHHS JPOOHBIX palMOHAIBbHBIX YPAaBHEHUMN, KOTOPBIM COCTOUT B
TOM, YTO pEIIeHHWE TaKUX YPaBHEHMH CBOJUTCS K DPELIEHUIO COOTBETCTBYIOIIMX LIEJbIX YPAaBHEHUU C
MOCJIEYIOLIUM UCKIIOYEHUEM ITOCTOPOHHUX KOPHEH.

N3ydeHne naHHOW TeMbl MO3BOJIAET CYIIECTBEHHO PACUIMPUThH anmapaT ypaBHEHUH, UCHOIb3yEMbIX IS
pelIeHNs TEeKCTOBBIX 3a/1a4.

Konmponvnvix pabom: 2

5. IloBTOpEHHe.
OcHosnas yenwv. [1oBTOpUTH, 3aKpenuTh U 0000mMUTH OcHOBHBIE 3YH, moydenHsbie B 8 Kiacce.
Konmponvnvix pabom: 1

e 9 Kiacc
1. HepaseHncrsa.

HucnoBble HEPABEHCTBA U MX CBOMCTBA. llouiieHHOE CIIOKEHHE U YMHOKEHUE YHUCIOBBIX HEPABEHCTB.
JIuHeliHbIEe HEPAaBEHCTBA ¢ OJHOM IEPEMEHHOMN U UX CUCTEMBI.

Ocnosnas yenb — O3HAKOMUTH YYalllUXCAd C IPUMEHEHHE: HEPABEHCTB Ui OLIEHKU 3HAYCHUM
BBIpOKEHUH, BRIPa0OTaTh yMEHHUE pellaTh JTUHEHHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOW M MX CHCTEMBI.
CBolicTBa YHUCIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3y, Ha KOTOpPOHl OCHOBAaHO pEUIEHUE JIMHEHHBIX
HEPABEHCTB C OJHOW NEepeMEHHOU. T peMbl O MOWIEHHOM CIIOKEHUU U YMHOKEHUM HEPABEHCTB HAXOIUTh
MPUMEHEHHUE TPU BBINOJHEHUU MPOCTEUIIMX YIPAKHEHUM Ha OLIEHKY BBIPAXKEHUM NO METOAY T'paHUILI.
BBonsTCs OHATHST aOCOMIOTHOM MOTPEMIHOCTH U TOYHOCTH MPHUOIMKEHHSI, OTHOCUTEIILHOM MOTPEIIHOCTH.
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YMeHus npoBOAUTH IEAYKTUBHBIE PACCYKJIEHUS MOJIy4al0T pa3BUTHE KaK IIPU JI0KA3aTEIbCTBAX YKa3aHHBIX
TEOPEM, TaK U IPH BBIIIOJIHEHUH YIPa)KHEHUH Ha J10Ka3aTeIbCTBA HEPABEHCTB.

B cBa3u ¢ pelieHMEM JMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHO: JAeTCsl MOHATUE O YHCIIOBBIX
MIPOMEKYTKAX, BBOAIATCS COOTBETCTBYIOIINE HAa3BaHUS M 0003HAYCHHs. PaccMOTpeHnIo cuCcTEM HEPaBEHCTB
OJIHOM NEPEMEHHOM NPEIIIECTBYET O3HAKOMIIEHHE YYalllUXCs C MOHATHSAMHM NEPECEUEHUs] U 0OBbEIUHEHUS
MHO>KECTB.

[Ipn pemeHMM HEpPaBEHCTB UCHOJIb3YIOTCA CBOMCTBA PAaBHOCHJIBHBIX HEPAaBEHCTB, KOTOpBIE
Pa3bACHAIOTCA HAa KOHKPETHBIX npumepax. Ocoboe BHUMaAHUE CIIEAYEeT YAEIUTh OTPaOOTKE YMEHUs peuiat
npocTeiie HepaBeHCTBa BUa ax >h, ax <b, ocTaHOBHBIIKCH CIICIMATIBHO Ha city4ae, korja a <0.

B oroi Teme paccMarpuBaeTcs TakKe pELUICHHE CHUCTEM JBYX JIMHEHHBIX HEPAaBEHCTB C OAHOMU
IIEPEMEHHOM, B YACTHOCTHU TaKUX, KOTOPbIE 3aIIMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.

Konmponvnvix pabom: 1

2. Ksagpatuunasi pyHkuus.

Oynkuus. CpoiictBa ¢QyHkumid. KBamparhblil TpexuneH. PasnoxkeHue KBaJpaTHOTO TpexwieHa Ha
mHoxuTemn. DyrKIus y = ax> + bx + ¢, ee cBoiicTBa u rpaduk. CTeneHHas (yHKIUS.

OcHognas yenb — PacUIUPUTh CBEJICHUS O CBOWCTBAX (YHKIMH, 03HAKOMUTD YYaIIUXCS CO CBOMCTBAMHU
1 rpa)MKoOM KBaIpaTUYHON (DYHKIIUH. |

B Hauane TeMbl cucTeMaTH3MpYIOTCS CBeleHUS O (QyHKUusAX. [loBTOpsIOTCS OCHOBHBIE MOHSATHS:
GbyHKIMS, apryMeHT, o0nacTh omnpenenenus (GyHKIuM, rpaduk. JlaroTcs MOHATUS O BO3pAacTaHUU U YOBI-
BaHUM (YHKIMHM, TIPOMEXKYTKAaX 3HAKOIMOCTOSHCTBA. TeM cambIM co3jaercsi 0aza Uil yCBOEHHUS
CBOMCTB KBaJIpaTUYHOM M CTENEeHHON (YyHKIUH, a Takxke Ui AajgbHeiero yriayonenust ¢yHKIMOHATbHBIX
MIpeICTaBICHUH NPU U3yYeHUH Kypca aareOpbl U Havasl aHalu3a.

[ToAroTOBUTENBHBIM IIArOM K HW3YYEHHUIO CBOMCTB KBaJApaTUUYHON (YHKUMU  SBISETCA TaKxke
paccMOTpeHHe BOMpoca O KBaJpPaTHOM TPEXUWIEHE U €ro KOpHSX, BBIAEICHMM KBaJpaTa ABYWICHa U3
KBaJIpaTHOTO TPEeX4ieHa, pa3JIO’KEHUU KBaPATHOTO TPEXUWIeHa Ha MHOYKUTEIH.

N3yuenne kBaapaTudHOW (PYHKIMHM HAYMHACTCS C PACCMOTpEeHHS (YHKIIMU y = ax”, €¢ CBOWCTB H
ocoGeHHOCTel TpaduKa, a TaKKe APYrHX YACTHBIX BHJIOB KBaIPAaTHUHOH (GyHKINMN — (QyHKIHH y = ax® + b,
y =a (X - M)2. DTu CBeJIeHNS HCTIOB3YIOTCS TIPH N3YyUYeHNH CBOHCTB KBAAPATHIHOH (DyHKIIMH OOIIETO BU/IA.
BaskHO, 4TOOBI yUaIuecs TTOHIH, 9T0 rpaduK GyHKIMH Y = ax’ + bX + ¢ MoxkeT GbITh MOIy4eH U3 Tpaduka
(yHKIME y = ax’c TOMOIIEIO BYX HapaiIenbHEIX MepeHocoB. [IpreMsl mocTpoenus rpaduka QyHKIMY Y =
ax? + bx + ¢ 0Tpa6aTHIBAIOTCA HAa KOHKPETHBIX IpHMepax. IIpu 9ToM 0co00e BHUMAHHUE CIeAyeT yAETHTh
(hOpMHPOBAHUIO Yy YYAIIUXCS YMEHHUS YKa3bIBaTh KOOPIMHATHI BEPIIMHBI Mapalolibl, €e OCb CUMMETPUH,
HaIpaBJIeHUE BEeTBEH MapadoJIbl.

[Ipu u3yueHuu 3Toi TeMsbl JajbHelIIee pa3BUTHE TOJyYaeT YMEHUE HAXOAUTh MO rpaduKy MpoMexXyTKU
BO3pacTaHMsI U yObIBaHUS (PYHKIIMH, & TAKKE MPOMEKYTKH, B KOTOPHIX (DYHKIIHS COXpaHSET 3HaK.

VYuyamuecss 3HaKOMSTCS CO CBOWCTBAMH CTENEHHOM QYHKIMM y = X'IPU YETHOM U HEYETHOM
HaTypaJIbHOM TIOKa3aTesie . BBoauTca moHsTHE KOpHS ra-il creneHu. OHM MOJy4arOT MPEJCTaBICHHUE O
HAXO0XJICHUU 3HAYCHHUI KOPHS C MOMOIIBbIO KalIbKyJIsTOpa, IPUYEM BHIPAOOTKA COOTBETCTBYIOIINX YMEHUMN
He TpebyeTcsl.

Konmponvnvix pabom: 1

2

3. HepaBeHncrTBa ¢ 01HON MepeMeHHOI
4,

Lenbie ypaBHeHus. JlpoOHble palMoHanbHBIE ypaBHEHHUs. HepaBeHCTBa BTOpPOIl CTENMEHU C OJHOM
IepeMeHHOM. MeTo1 MHTEpBaJIOB.

OcHogHasi yerb — CHUCTEMATU3UPOBaTh M OOOOIIUTH CBENCHUS O PEIIEHUU IeNbIX U JAPOOHBIX
paloHaIbHBIX YPaBHEHUH C OJTHOH MepeMeHHOH, chOpMUPOBATh YMEHHUE PElIaTh HEPABEHCTBA BUIA ax® +
bx + ¢ >0 wmm ax® + bx + ¢ <0, rme a # 0.

B 31011 Teme 3aBepiiaeTcs U3ydEeHHE PALMOHAJIBHBIX YPABHEHUN C OJHOM NEpPEMEHHOU. B CBs3M ¢ aTUM
MPOBOJMUTCS HEKOTOpPOe 00001IeHre U YriayOleHrne CBEACHU 00 ypaBHEHUSX. BBOAATCS MOHSATHS 1I€JIOTO
palMOHAIIBHOTO YPAaBHEHUS U €r0 CTENEHU. YUalllMecs 3HAKOMSATCA C PELICHUEM YPaBHEHUN TPEThEU
CTEIIEHU M YETBEPTOM CTENEHU C MOMOILUBIO PA3JIOKEHHUS HA MHOKUTEIM W BBEICHHS BCIIOMOIaTEIbHOU
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nepeMeHHON. MeTo1 pelieHns: ypaBHEHUH MyTeM BBEACHHS BCTIOMOTATENIbHBIX TIEPEMEHHBIX OYIET IMIHUPOKO
UCIOJIBb30BATHCS B JAAJIbHEUIIEM MPHU PEIICHUHA TPUTOHOMETPUUYECKUX, JOTApU(PMHUECKUX U IPYTUX BUIOB
YPaBHEHUH.

PacmmpsiroTcss cBeneHUsI O peleHu APOOHBIX PAIlMOHAIBHBIX YPaBHEHUH. Ydariuecs 3HAKOMSTCS C
HEKOTOPBIMH CHEIMATbHBIMH TPUEMaMH PEIICHHS TAKUX YPaBHEHUH.

dopmMupoBaHre yMeHMii pelaTh HepaBeHCcTBa Buaa ax> + bx ++ ¢ > 0 umu ax? + bx + ¢ <O, rne a # 0,
OCYIIECTBIISIETCS C OTOPOH HA CBEJCHUS O Ipaduke KBaApaTHIHONW QyHKINH.

VYyammecss 3HAKOMSTCS C METOJOM HMHTEPBAJOB, C IOMOINBIO KOTOPOTO PEIIAIOTCS HECIOKHBIC
panroHaIbHbIC HEPABEHCTBA.

5. HepaBeHncrBa ¢ A1ByMs nepeMeHHbIMH
VYpaBHeHHe ¢ ABYMs NIEpEMEHHBIMU U ero rpaguk. CuctemMsl ypaBHEHUM BTOpoi cTeneHu. Pemenne
3a/a4 C IOMOINBID CHCTEM YpaBHEHMH BTOpOHM creneHH. HepaBeHCTBa ¢ JIByMs NEPEMEHHBIMM U MX
CUCTEMBI.

OcHnogénas yenb — BbIpabOTaTh YMEHHE pelIaTh MPOCTEHUIINE CUCTEMBI, COJIEpKal[ie YpaBHEHHUE BTOPOI
CTENIEHU C ABYMsI IEPEMEHHBIMH, U TEKCTOBBIE 3314 C IOMOIIBIO COCTABIICHUS TAKUX CUCTEM.

B naHHON Teme 3aBepmiaeTcs W3y4EHHME CHCTEM YPAaBHEHUW ¢ JAByMs IepeMeHHbIMU. OCHOBHOE
BHUMAaHUE YJIEISETCS CUCTEMAaM, B KOTOPBIX OJTHO U3 YPaBHEHUH NEPBOM CTENEHH, a IPYrOo€ BTOPOH.

W3BecTHBIN ydamumcsi crnoco0 MOJCTAHOBKHM HAXOJWT 37ech JalibHEeiIlee NPUMEHEHHWE M TO03BOJISET
CBOJUTH PEIICHNE TAKMX CUCTEM K PEIIEHUIO KBAIPATHOTO YPABHEHUS.

O3HakOMJIEHHE y4JalluXcs ¢ MpUMepamMH CHCTEM ypaBHEHUH C JIByMsl MEpEeMEHHBIMH, B KOTOPBIX 00a
YPaBHEHUSI BTOPOM CTENEHM, JOJDKHO OCYHIECTBIATHCS C TOCTATOYHON OCTOPOKHOCTBIO M OIPAHUYNBATHCS
MPOCTEUIINMHU TTPUMEPAMHU.

[IpuBnedyeHne U3BECTHBIX ydalUMCs rpa)uKoB MO3BOJISET IPUBECTH NIPUMEPHI IPAPUUECKOTr0 peIICHHS
cucreM ypaBHeHHH. C MOMOLIbI0 rpaMueCKUX MPEICTABICHUM MOXKHO HarJsIHO MOKa3aTh y4alluMCs, 4TO
CHUCTEMBI JBYX YPAaBHEHHH C JBYMs IIEPEMEHHBIMH: BTOPOM CTEIIEHU MOTIYT MMETh OIHO, N1BA, TPH, YETBIPE
pEILICHNS UM HE UMETh PELICHUN.

PazpaOoTaHHbIll MaTeMaTHYECKUI annapar NO3BOJISET CYIIECTBEHHO PACHIMPUTh KJIACC COAEPKATENbHBIX
TEKCTOBBIX 33]1a4, PEIIAEMBIX C [IOMOIIBIO CUCTEM YPaBHEHHH.

W3ydyeHne TeMbl 3aBEpIIACTCS BBEICHUEM IOHSITHNA HEPAaBEHCTBA JBYMs IIEPEMEHHBIMH U CHUCTEMBbI
HEpaBEHCTB C JIByMs IepeMeHHbIMH. CBeneHuss o rpadukax YpaBHEHHMM C JByMs I€PEMEHHBIMU
UCIOJIb3YIOTCSL NIPU WJUIIOCTPALMA MHOXKECTB PELICHUM HEKOTOPBIX IPOCTEUIINX HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU U UX CUCTEM.

Konmponvnvix pabom: 2

6. DJeMeHTbI NPUKJIATHOI MaTeMaTUKHU.

MaremaTtnueckoe MojenupoBanue. IlpouenTtHbie pacuerbl. [IpuOnMKeHHbIE  BBIUMCIICHHMSL.
OcHoBHbIE TpaBMiIa KOMOMHATOpUKHU. OTHOCHTENbHAs 4acTOTa W BEPOSITHOCTh CIy4ailHOTO COOBITHS.
Knaccuueckoe onpeznenenue BepossTHOCTU. HauanbHble CBEIEHUS O CTATUCTHUKE.

OcHo6Has yenp — O3HAKOMUTH YYallUXCSl C MOHATUSMHU IIEPECTAHOBKH, Pa3MELIEHUs, COYETaHUSA U
COOTBETCTBYIOLIUMH (OpMYyJIaMu Ui MOJACYETAa MX YUCIA; BBECTU IOHATHUS OTHOCUTEIBHOW 4YacTOTHI U
BEPOSATHOCTH CIy4aifHOTO COOBITHS.

W3yueHne TeMbl HAauMHAETCS C pPELICHMs 3a/ad, B KOTOPBIX TpeOyeTcss COCTaBUTh T€ WIM HHbIE
KOMOMHAIIMH 3JIEMEHTOB U MOJACYUTATh UX YHCI0. PazbscHseTcss KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS, KO-
TOpPO€ UCHOJIb3YeTCs B AajbHEUIIEM NPH BbIBOAE (OPMYI JUIs MOACYETa YKCiia epeCTaHOBOK, pa3MelleHni
u coueranuil. [lpu m3ydeHMM AaHHOTO MarepHuajga HEOO0XO0JAUMO OOpaTUTh BHHMAaHHUE YydallluXxcs Ha
pasnuume MOHATUI «pa3MelleHue» M «codeTaHue», chopMHUpOBaTh Y HUX YMEHHE ONpEAEsATb, O KaKOM
BUJIe KOMOMHAIMI UJET peyb B 3a1aue.

B nanHO# TeMe ywaiuecs: 3HaKOMSTCSl C HA4aJIbHBIMU CBEJICHUSIMHU U3 TEOPUM BEPOSITHOCTEN. BBOIsATCA
MOHATUSL «CITy4ailHOE COOBITHE», «OTHOCHUTENBHAS YacTOTa», «BEPOSTHOCTh CIY4alfHOTO COOBITHS.
PaccmarpuBaroTcs CTaTUCTUYECKUN M KIIACCUYECKMM MOAXOBI K OIPEIEICHUIO BEPOSITHOCTU CIIy4aiiHOTO
coObITus. BaxkHO 0OpaTuTh BHUMaHME YYaIIMXCS HA TO, YTO KJIACCHYECKOE OIpeJielIeHHEe BEpOSTHOCTH

18



MOXXHO TPUMEHSTh TOJBKO K TaKMM MOJEJSAM PEANbHBIX COOBITHH, B KOTOPBIX BCE HMCXOJIbI SIBIISIOTCS
PaBHOBO3MOKHBIMHU.
Konmponvnwix pabom: 1
7. UYmcaoBble MOCT€I0BATEIHLHOCTH.

YucnoBble MOCIEI0BATENBHOCTH. ApH(MeTHdeckass W reoMeTpuueckass mporpeccuu. @opmynsl 1-ro
YjieHa ¥ CYMMBI IEPBBIX N WIEHOB Mporpeccuu. beckoHeuHo yObIBatomasi reoMeTpudecKas Mporpeccusl.

OcnosHnas yenb — AaTh NOHATHS 00 apru(PMETHUECKON M TeOMETPUYECKON MPOrpecCHsiX KaK YUCIIOBBIX
MOCIIEIOBATEIBHOCTSIX 0CO00TO BUA.

[Tpu n3yueHNH TeMbI BBOJUTCS MOHATHE TIOCIEI0BATEIFHOCTH, PAa3bsICHACTCS CMBICI TepMUHA «N-U 4IeH
MOCIIEIOBATEILHOCTH», BBHIPA0ATHIBACTCS YMEHHE HCIIONB30BAaTh WHAECKCHOE 0003HaueHHe. DTH CBEICHUS
HOCST BCIIOMOTATEJIbHBIN XapaKTep W HCIOJB3YIOTCS IS M3YUeHHs apu(PMETHIECKON U TeOMETPUIECKOM
IIPOTPECCUM.

Pabora ¢ hopmynamMu N-ro wieHa U CyMMBI TIEPBBIX N YWICHOB MPOTPECCHI, TOMUMO CBOETO OCHOBHOTO

Ha3HA4YeHMs, [O3BOJIIET  HEOJAHOKPATHO  BO3BpallaTbCi K BBIYMCICHUAM,  TOXICCTBEHHBIM
peoOpa30BaHUsIM, PELLICHUIO YpaBHEHUI, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTcsi  XapaKTepUCTHUECKHE  CBOICTBA apU(pMETHUECKON U r€OMETPUYECKON

MPOTPECCUi, YTO TMO3BOJIAECT PACIIUPUTH KPYT MpeajaraeMbIx 3a/1ad.
Konmponvnvix pabom: 1
8. TloBTopeHue (UTOroBOE)
OcHosnas yenwv. [loBTOpUTH, 3aKpenuTh U 0000mMTH OcHOBHBIE 3YH, moydennsie B 9 kiacce.
Konmponvnvix pabom: 1

PABOYASA TTPOI'PAMMA «(I'EOMETPUS»

7-9-i1 kaacchl
[Iporpamma  cocTaBieHa B COOTBETCTBUM ¢  TpeboBanusimu  DenepanbHOro
rOCY/IapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHAApTa BTOPOTO TOKOJIEHHS OCHOBHOTO OOIIETO
o0pa30oBaHus 10 MaTEMaTHKE:

— @epepanbHoro ['ocygapctBenHoro O6pazoparenbHoro CtanaapTa OCHOBHOTO O0IIIETO
oOpazoBanus (mpuka3 MuHHCTepcTBa 00pasoBanus u Hayku Poccuiickoit @enepanuu
ot 17 nexadps 2014 roga Nel897);

— Hopm ®enepanbaoro 3akona «O6 odbpazoBanuu B Poccuiickoit @enepanuny» «273-D3
ot 29 nexadps 2012 roxa;

— OcnoBHoit O0Gpa3zoBaTeNbHOM MpPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus MbBOY
COLLI Ne 3, yTBepKACHHOU MEeAAarornueckKum coBeToM, mpotokos Nel ot 29.08.2015r.;
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— COopHUKa HOpPMaTHBHBIX JAOKYMEHTOB. Maremaruka / [Iporpamma mnoarorosieHa
MHCTUTYTOM CTpaTerMuecKux wuccienoBaHuii B oOpazoBanun PAQO. Hayunsie
pykoBoauTenu — uieH-koppecnonaeHT PAOA. M. Konnakos, akanemuk PAO JI. 11
Kesuna, CoctaBurens — E. C. CaBunoB./ M.: «IIpocBemenue», 2012;

— IlpumepHoii mporpaMMsl 1o Kypcy reomeTpuu (7 — 9 Ki1acchl), CO3JaHHON Ha OCHOBE
€AMHOW KOHLIETILMM MpEernojaBaHusl MaTeMaTUKH B CPEIHEW IIKoje, pa3paboTaHHOU
A.I''Mep3nsakom, B.b.Ilononckum, M.C.Sxupom, [I.A. HoMUpOBCKHM, BKIIOUECHHBIX
B cuctemy «Anropumt ycrnexa» (M.: Bentana-I'pad, 2014) u obecneuena YMK nins
7-9-ro wnaccoB «l'eomerpus — 7», «['eomerpus — 8» u «leomerpus — 9»/
A.I'.'Mepansik, B.b.Ilononckuii, M.C.SAkup/M.: Benrana-I"pad, 2014.

B naHHBIX TOKyMEHTaX YYHTHIBAIOTCS OCHOBHBIC UJCH M TOJIOKECHHS [IporpaMMbl pa3BUTHSI
U (HOPMHUPOBAHUS YHUBEPCAJIbHBIX YYCOHBIX JICHCTBHH JUIsI OCHOBHOTO  OOIIETO
o0Opa3zoBaHus.

|. HosicHuTEILHASA 3aIMCKA

B ocHOBy HacTosimel mporpamMMebl 1mooxkeHo OyHaaMeHTaabHOe SIAPO CoJepKaHusl 00IIEero
oOpazoBaHus, TpeOOBaHMS K pe3yJbTaTaM OCBOCHHMS O00pa30BaTEIbHOW MPOrpaMMBbl
OCHOBHOTO 0OII[ero 0o0pa3oBaHMs, MPEACTABICHHbIE B (eepaibHOM TOCyAapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe OCHOBHOTrO 00Iero oopazoBanus. B Hell Takke yUUTHIBAIOTCS
JTOMUPYIOIINE WJEH TOJOXKECHHUS MPOTpaMMbl pa3BUTHS U (HOPMHUPOBAHUS YHUBEPCATBHBIX
y4eOHBIX JEWCTBUH [IJII OCHOBHOTO 0OIIero oOpa3oBaHUs, KOTOpPbIE OO0ECIeUUBaIOT
dbopMupoBaHUE POCCUMCKONW TPaKIAHCKOW HIEHTUYHOCTH, KOMMYHHMKATHBHBIX KadyecCTB
JUYHOCTH M CIIOCOOCTBYIOT(HOPMUPOBAHHIO KITFOUEBON KOMIIETCHTHOCTH — YMEHUSL YUUMbCAL.
B pamkax yueOHoro npeaMera «I'eoMeTpus» TpaIUuIIMOHHO U3Yy4alOTCs €BKIINI0BA
TEOMETPHS, DIIEMEHTBHI BEKTOPHOH anreOphl, TeoMeTpuuecKkue mpeoOpa3oBaHusl.

[IpakTryeckass 3HAYUMOCTh IIKOJBLHOT'O Kypca TeoMeTpu 7 — 9 KI1acCOB COCTOMT B
TOM, YTO MPEIMETOM €€ U3YUCHUS SIBISIOTCS MPOCTPAHCTBEHHBIC ()OPMBI I KOJTMICCTBCHHBIC
OTHOIIIGHUsI peaIbHOr0 MHpa. B coBpeMeHHOM OOIIecCTBE MaTeMaTH4ecKas ITOJrOTOBKa
HEoOXoauMa KaXKJIOMY YEJIOBEKY, TaK KaK MaTeMaTHKa IPUCYTCTBYeT BO Bcex cdepax
YeJIOBEUECKOHN JIeITEILHOCTH.

I'eomeTpust ABIsSIETCS OJHUM M3 OMOPHBIX MIKOJBHBIX IMPEAMETOB. I'eoMeTpuyecKue
3HaHUS W yYMCHUS HEOOXOIWMBI JUISI M3YYCHHUS APYTUX IIKOJBHBIX JHCIUILINH ((pH3HUKa,
reorpadusi, Xumusi, ”HpopMaTUKa u T.1.).

OnHOM M3 OCHOBHBIX II€JIEH U3YyYEHUs] TEOMETPUM SIBJISIETCS] pa3BUTHE MblIIIeHUs. B
MPOIIeCCe N3YUYCHHS TCOMETPHH (DOPMUPYIOTCS JIOTHISCKOE M AITOPUTMUICCKOE MBIIIJICHUE,
a TakKe TaKMe KauyecTBa MBIIIJICHHUS, KaK CWJIa U THOKOCTh, KOHCTPYKTUBHOCTH H
KpUTHYHOCTh. JlIs  ajmanmranmmm B COBPEMEHHOM  HMH(GOPMAIMOHHOM  OOIIECTBE
BOKHBIM(PAKTOPOMSBIIICTCS  (OPMUPOBAaHHE  MATEMATHYECKOTO  CTHJIS  MBIIIJICHHUS,
BKJIIOYAIOIIETO B C€0S MHIYKIMIO M JEAYKIIMIO, 0000IEHHEe U KOHKPETU3AIlUI0, aHAJIU3 U
CHHTE3, KJIaCCU(PHUKAIIUIO U CUCTEMATHU3AIMI0, a0CTparupoBaHUE U aHAJIOTHUIO.

OO0y4eHue reoMeTpru TaET BO3MOKHOCTBIIKOJIBHUKAM HAYIUTHCS UIAHUPOBATH CBOIO
NeSITeNbHOCTh, KPUTUYECKH OIICHUBATh €€, NPUHUMATh CaMOCTOSITEIbHBIC PEIICHUS,
OTCTanMBaTh CBOM B3IJISbI U yOCKICHUS.
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B nponecce n3yueHns TeOMETPUH MIKOJIBHUKHU y4aTCsl U3JIaraTb CBOM MBICIH SICHO H
MCYEPIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOIO BBINOJHEHUS MAaTEMaTHYECKUX 3alucei,
IIPU OTOM HCIIOJB30BAHUE MATEMATUYECKOrO S3bIKa ITO3BOJISECT pPa3BUBATh Y YyYalllUXCS
IPAMOTHYIO YCTHYIO U IIUCBMEHHYIO PEYb.

3HAKOMCTBO C UCTOpPHUEHN pa3BUTHUS T'€OMETPUM KaK HAYKH (OpMUpPYET y ydaliuxcs
MIPEICTaBICHUE O TEOMETPUH KaK O YaCTU 00IEeUETI0BEUECKON KYIbTYpPHI.

3HAUYMTEIIbHOE BHUMAHHE B M3JI0)KEHUHM TEOPETUYECKOr0 MaTepuaia Kypca yAenseTcs
€ro MOTHBAIlMU, PACKPBITUIO CYTH OCHOBHBIX MOHATUM, wuaed, MeTonoB. OOyueHue
MOCTPOEHO Ha 0a3e TeopuH pa3BUBAIOUIETO0 OOYYEHHs, YTO JOCTUTAETCS OCOOECHHOCTSIMHU
M3JIOKEHNS TEOPETUYECKOr0 Marepuaja M YIPaKHEHUSIMU  Ha CpaBHEHHUE, aHalu3,
BbIJIEJIEHUE TJIABHOT'O, YCTAHOBIIEHUE CBS3€H, KilacCu(UKaIUIO, J0KAa3aTeIbCTBO, 0000IIeHNE
U cucreMatuzanuio. Ocobo aKIEHTUPYIOTCS COJEpKATEIbHOE PACKPBhITHE MaTeMaTHUYEeCKUX
NOHSITUM, TOJKOBAHHME CYIIHOCTH MaTeMAaTHUYECKUX METOJOB U O00JaCTH WX MPUMEHEHUS,
JEMOHCTpalusi BO3MOXHOCTEH IPUMEHEHUS TEOPETUYECKUX 3HAHUM Ui PEUIeHUs
pa3HooOpa3HbIX 3ajay MpHUKIaAHOro Xapakrepa. Oco3HaHue OOLIEro, CyIIeCTBEHHOTO
ABJIIETCSI OCHOBHOM 0a30il aiis pemieHust ynpaxkHeHud. BaXxHO NpUBOIUTH AeTallbHbIE
NOSICHEHHUSI K PELICHUIO0 THUIOBBIX YINPAXXHEHWM. ODTHUM pacKpbIBaeTCi CYThb METO/A,
IpeaJIaraeTcsl alropuT™M HIIM SBPUCTUYECKAS CXEMa PEUIEHUs YIPAKHEHUIN ONpeAeIEHHOTO
TUIIA.

MareMaTuueckoe O6pa3OBaHI/I€ SIBJISIETCS 0053aTEIbHOM U HEOTHEMIIEMOM YaCThIO
O6I_IIGFO 06pa30BaHI/IH Ha BCCX CTYIICHAX HIKOJIBI. O6y‘IeHI/IC MaTE€MaTHUKE B OCHOBHOM IIKOJIE
HaIIpaBJICHO Ha JOCTHKCHUC CIICAYIOIINX yeneu.

1) 6 nanpasienuu TMUUHOCMHO20 PA3GUMUSL:

e ®dopmMmupoBaHUE MPEJCTABICHUN O MaTeMaTHKE KaK YacTH OOIICYeIOBEYSCKOM
KyJIbTYpPhl, O 3HAYUMOCTH MATEMAaTHKH B Pa3BUTHH IUBUJIU3AIMH U
COBPEMEHHOI'0 O0IIECTBa;

e Pa3BuTHE JIOTMYECKOTO UM KPUTHYCCKOTO MBIIUICHUS, KYJIbTYpbl pEuUH,
CIIOCOOHOCTH K YMCTBEHHOMY 3KCIICPUMEHTY;

e ®dopMHpOBaHNE MHTEIUICKTYaTbHON YECTHOCTH U 0ObEKTHBHOCTH, CIIOCOOHOCTH
K IMPEOJIOJICHUIO MBICIIUTEIBHBIX CTEPEOTHUIIOB, BBITCKAIONIUX M3 OOBIICHHOTO
OIIBITA;

e BocnuraHue KauyecTB JUYHOCTH, 00€CTICUMBAIOIINX COMMAIBHYIO MOOHUIIBHOCTD,
CIOCOOHOCTh MPUHUMATh CAMOCTOSATEIIbHBIC PEIICHNUS,

e dopmMupoBaHHE Ka4eCTB MBINUICHUSA, HEOOXOAWMBIX JUIS aJanTalud B
COBPEMEHHOM MH()OPMAITMOHHOM OOIIECTBE;

e PaspuTnHe wuHTEpeca K MAaTeMAaTHYECKOMY TBOPUYECTBY M MaTEMAaTHYECKUX
CIIOCOOHOCTEIA;

2) 6 MemanpeomMemHoM HAnPaeIeHUU.

e PaspuTue mnpeacTaBICHHH O MareMaTHKe Kak (opMe OmucaHusS M METOJE
MO3HAHHUS  JCHCTBUTECIBHOCTH, CO3JaHHC YCIOBUU I NPHOOPETCHUS
IIePBOHAYATIBLHOTO OIBITA MATEMATHYECKOTI'0 MOJICIMPOBAHNS,

e dopmupoBaHue OOmMMX CHOCOOOB  HHTE/UICKTYaJIbHOH  JICSITCIBHOCTH,
XapaKTEePHBIX I MaTEeMaTUKH M SBIISIIONIMXCS OCHOBOM ITO3HABATEIbHOU

KyJbTYpPbl, 3HAUUMOM 1JIS pa3IMYHbIX c(ep YeTOBEUECKON NeATEebHOCTH;
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3) 6 npeomemmnom HanpaeieHul:

e OBnageHne MaTeMaTHYCCKUMU 3HAHUSAMH W YMCHHSIMH, HEOOXOIMMBIMH TSI
MIPOJIOJDKEHUST 00pa30BaHMs, U3YUCHHUS CMEXKHBIX JUCIHIUIAH, TPUMEHEHUS B
MMOBCETHEBHOM KHU3HU;

e Co3manwe ¢yHIaMEHTa [JII MAaTeMaTHYeCKOro pa3BUTHS, (HOPMHUPOBAHUS
MEXaHH3MOB MBIIIJICHUS, XapaKTEPHBIX I MATEMATHICCKOUN eI TeITLHOCTH.

B opranuzanun yuyeOHO — BOCIIMTATENBHOTO MpOIiecca BaXXHYIO POJIb UTPAIOT 3a/1a4u.
OHu SBIAIOTCS M 1EJIbI0, M CPEACTBOM OOydeHHs. BaXHbIM YCIOBHEM NpPaBUIBHOM
OpraHu3aliy 3TOr0 MpoLEecca ABISETCA BIOOP pallMOHATIbLHON CUCTEMbI METOJIOB U IPUEMOB
oOy4deHusl, cielU(pUKU perraeMbix 00pa30BaTEIbHBIX U BOCIIUTATENIbHBIX 3a/ad.

Lenpro wm3yueHHss Kypca MaremaTuke B 7 - 9 Kiaccax SBISIETCS pPAa3BUTHE
BBIYMCIIMUTENBHBIX YMEHUN 1O YpPOBHS, IMO3BOJISIIOLIETO YBEPEHHO HCIIOIb30BaTh WX IpHU
pEelIeHNH 3a/a4 MAaTeMaTUKH U CMEKHBIX IPEJIMETOB, YCBOCHHME ammapara ypaBHEHUN M
HEpPaBEHCTB KAaK OCHOBHOIO CpEIACTBA MAaTEMaTUYECKOro MOJENHMPOBAHMS  3ajaad,
OCyIIECTBICHHE (DYHKIIMOHANBHON TMOJArOTOBKM HIKOJIBHUKOB. Kypc Xapakrepusyercs
NOBBIICHUEM  TEOPETUYECKOTO YpPOBHS OOYy4YEeHHs, TIOCTENEHHBIM YCHUJIUEM POJHU
TEOPETUYECKUX O00O0OIIEHUH U JeAyKTHBHBIX 3akitoueHuid. [IpuknanHas HanpaBiIeHHOCTb
PAcCKpBIBAET BO3MOKHOCTb M3y4aTh U PEIIATh MPAKTUYECKUE 3a/1aUU.

B ocHOBe mOCTpOEHHWs MAHHOTO Kypca JIEKUT HIes TyMaHHW3aluu OO0ydeHWUS,
COOTBETCTBYIOIAs COBPEMEHHBIM MPEACTABICHUSAM O IENSIX MIKOJBLHOTO O00pa3oBaHUs U
yIeISIFoIIasi 0c000€ BHUMAaHUE JIMYHOCTH YUEHUKa, €T0 HHTePecaM U CIIOCOOHOCTSIM.

[Ipemmaraemelii Kypc TO3BOJSIET 0OecrednTh (HOPMHPOBAHHUE KaK HpeoMemHblX
YMEHUU, TaK U YHUBEPCANbHBbIX YHUEOHbIX Oelicmeutll MKOJbHUKOB, a TaKKe CIOCOOCTBYET
nocTwkeHnto onpeaenéHHbix Bo @I'OC TUYHOCTHBIX Pe3yIbTaTOB, KOTOPBIC B JaTbHEUIIIEM
TIO3BOJISIT yUYAIIMMCS TIPUMEHSThH MOJMyUYeHHBIC 3HAHHS M YMEHUS ISl PEIICHUS Pa3IUnIHbIX
KU3HCHHBIX 3a]1a4.

II. O0mas xapaktepucTuka ydeoHoro npeamera «I'eomerpus»

CoaepkaHue Kypca reoMeTpuu B 7-9 Kiaccax NpeIcTaBiIeHO B BUIE CAETYIOLIIUX
coliepKaTenbHbIX pa3aenoB: «I'eomeTpuueckue Guryps», «I3amMepeHne reoMmeTpuyecKux
BeJIMUMH», «KoopaunateDy, «BekTopb», «I'eOMETpHUs B UICTOPUYECKOM Pa3BUTHU.

Copeprxanue paznena «I'eomerpuueckue GUTYpbD CIYKUAT 0a30¥ A JadbHEHIIEero
M3Yy4YEeHUS ydaluMucs reometpuu. MzydeHnue matepuana cnocoOCTBYeT POPMUPOBAHUIO Y
yYaIUXCsl 3HAHUA 0 TEOMETPUIECKON PUTYype Kak BaKHEWIIEH MaTeMaTHIECKON MOIeTTH
JUISL OITUCAHUS PEAIBHOTO MUpA.

I'maBHas 1enb JaHHOTO pa3zena — Pa3BUTh y YUALIUXCS BOOOPAKEHHUE U JIOTUYECKOE
MBIIIIEHUE TyTEM CHCTEMATHYECKOT0 U3yUEHHUS CBOWCTB TEOMETPUUYECKUX QUTYP U
MIPUMEHEHHS 3TUX CBOMCTB MPU PEIIEHNUH 3a]1a4 BBIYUCIUTEIBHOIO U KOHCTPYKTUBHOIO
xapaktepa. CyliecTBeHHasi poJib MPU 3TOM OTBOAUTCS PA3BUTHIO T€OMETPHUUECKOMN
uHTyuuu. CodyeTaHue HarlsiAHOCTU ¢ POPMATBHO-TOTMUYECKUM MOJIXO0JI0M SIBJISIETCS
HEOTHEMJIEMOM YaCThI0 T€OMETPUUECKUX 3HAHUN.

Conepxanue pasnena «M3MepeHne reOMETPUYECKUX BEIMUYUHY» PACIIUPAET U
YIIyOJISIeT IpeACTaBICHUS yyaliuxcsi 00 U3MEepeHUsIX JIJIUH, YTII0B U mionaaei puryp,
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crocoOCTBYET OPMHUPOBAHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX KaK MPHU PEIICHUU
F€OMETPUUYECKHUX 3a7a4, TAK U B IOBCEJHEBHOM KU3HHU.

Conepxanue pazzaenoB «KoopauHaTeDy, «BekTopbl» pacmupser U yriyonseT

MPEJICTABJICHUS YYAIIUXCS O METOJI€ KOOPAUHAT, Pa3BUBAECT YMEHUE IPUMEHSTh
anreOpanyecKkuil anmapaT Ipu pPeIIeHUH T€OMETPUUECKUX 3aJ1ay, a TAKXKe 3a71a4 CMEKHBIX
JTVCIIUTUINH.

Paznen «I'eomeTpusi B MICTOPUYECKOM Pa3BUTUNY, COAEPKAHUE KOTOPOTO

(parMeHTapHO BHEAPEHO B U3JI0’KEHHE HOBOI'O MaTepHuaa Kak CBeJIEeHUs 00 aBTopax
n3y4aeMbIX ()aKTOB U TEOPEM, UCTOPUM UX OTKPBITHUS, IPEeIHAa3HAUYEH JIJIs1 (POPMHUPOBAHUS
MPEICTABICHUNA O T€OMETPUH KaK YaCTH YEJIOBEUECKOU KYJIbTYpPHI, 7151 OOLIEro pa3BUTUS
IIKOJIbHUKOB, JIJIs1 CO3[JaHUs KyJIbTYPHO-UCTOPUUECKOU cpejibl 00yUeHUSI.

I11. Onucanue mecta yueoHoro npeamera «I'eomeTpusi» B yueOHOM IUIaHe:

bazucHbli yueOHbIM (00pa3oBaTeNbHbBIN) IIJIaH Ha U3yUeHHE TeoMeTpun B 7 — 9 Kilaccax
OCHOBHOM IIKOJIBI OTBOJUT 2 yueOHBIX yaca B HeJemto, 68 yacoB B roji, Bcero 204 gaca.

IV. J/InyHOCTHBIE, MeTaNIpeIMeTHbIE U NMPeAMeTHbIE pe3yabTaThl OCBOCHHUS Y4eOHOI 0

npeamera «I'eomerpus»

N3ydenne reoMeTpuu 1o JaHHON IporpaMMe crocoOCTBYeT (POPMHUPOBAHUIO Y yUAIIIUCS

JUYHOCTHBIX ,METAINIPEAMETHBIX M MPEIMETHBIX PE3yJIbTATOB 00YUYCHUS, COOTBETCTBYOIIHUX
TpeOOBaHUAM (PeepaTbHOrO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaH apTa OCHOBHOTO
ob1rero oOpazoBaHus.

BzanMocBs3b PE3YIbTATOB OCBOCHUA IIPCAMCTA «MaTteMaTuka» MOXHO CUCTEMHO

MpeaACTaBUThL B BUJIC CXCMBI. HpI/I 3TOM 00o03HaueHue JIP YKa3bIBACT, YTO IIPOABHUIKCHUC
yYdamuuxcsa K HOBBIM 06p2130BaT€JII)HI)IM pe3yiibTaTaM IIPOUCXOAUT B COOTBCTCTBHUU C
JIUHUAMUA pPa3BUTUA CPCACTBAMMU IIPCAMCTA.

1)

2)

3)

4)

7-9 Kiacchl

JINYHOCTHBIE Pe3yIbTATHI:
BOCIIMTAHUE POCCHUMCKOW TPaXXKJaHCKOM HWICHTUYHOCTHU: IATPUOTU3MA, YBAXKEHHUS K

OteuecTByY, OCO3HAHHUS BKJIaJla OTEYECTBEHHBIX YUEHBIX B PA3BUTUE MUPOBOM HAYKU;
OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh M CIOCOOHOCTH OOYy4YaIOMMUXCA K
CaMOPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K 00YUYEHUIO U MTO3HAHHUIO;
OCO3HAHHBIM BBIOOP U TMOCTPOEHUE JAJbHEWIIEH WHIAMBUIYAJIbHOW TPAECKTOPUU
oOpa3zoBaHus Ha 0a3e OpPUEHTUPOBKM B Mupe mnpodeccuid U MpodhecCHOHATHHBIX
MPEANOYTEHHN C Yy4ETOM YCTOMYHMBBIX MO3HABATEIILHBIX MHTEPECOB, a4 TAKXKE HA OCHOBE
dbopMHUpOBaHUST YBAKHUTEIBHOTO OTHOMICHUS K TPYAYy, Pa3BUTHE ONbITA Yy4acTUS B
COLMAJIBHO 3HAYUMOM TPYJE;

YMEHHUE KOHTPOJUPOBATh TMPOLECC M Ppe3ylbTaT Y4yeOHOM U MaTeMaTUYeCKOM
NEATENbHOCTH;
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5) KPUTUYHOCTh MBIIIUICHUSA, HWHUIOHWATHUBA, HAXOAYMBOCTb, AKTHBHOCTbH IIpH PCHICHUH
IrCOMCTPHUICCKHX 3aaa4.

Cpedcmeom 0ocmudiceHust SmMux pe3yibmamos A6JAemcsL:
- CcHuCTeMa 3aJlaHui y4eOHUKOB;

- MpCACTaBJICHHASA B yqe6H1/n<aX B JBHOM BHJAC OpraHusanudg Marcpuajia I10
IMPUHOHUITY MUHHUMAKCA,

= HCIIOJIB30BaHHUC COBOKYITHOCTH TCXHOJ’IOI‘HfI, OpPUCHTUPOBAHHLIX Ha pPa3BUTHUC
CaMOCTOATCIIBHOCTH M KPUTHYHOCTH MBINUJICHUA: TCXHOJIOI'MA Hp06HeMHOFO
Aauajiora, TCXHOJIOTUS ITPOAYKTUBHOI'O YTCHUA, TCXHOJIOT U OLICHUBAHMA.

MeTanpeaMeTHbICPe3yJIbTATHI:

1) yMeHHE caMOCTOSITEIbHO OIMpPEAEIATh eI CBOEro 00ydyeHus, CTaBUTh U (POpMyIUpOBaTh
11t ce0sl HOJBBIE 3a/1aHMsl B yU€Oe, pa3BUBAaTh MOTHBBI U HHTEPECHI CBOEH
NO3HABATENbHOM AEATEIBHOCTH;

2) YMEHHE COOTHOCUTH CBOM JICHCTBHUS C TUIAHUPYEMBIMH PE3YyJIbTATAMH, OCYLIECTBIIAThH
KOHTPOJIBCBOEH AEATEIBbHOCTHU B MPOLECCE TOCTUKEHHUS pe3yIbTaTa,
OTepeeNITHCIIOCOOB! JEHCTBUN B paMKaX MPEASIOKEHHBIX YCIOBHUI U TpeOOBaHU,
KOPPEKTUPOBATHh CBOM JICMCTBUS B COOTBETCTBHM C U3MEHSIOIIEHCS CUTyalluEH;

3) yMeHue OnpeeNsITh MOHATHS, CO3/1aBaTh 00OOIIECHUS, yCTAHABIMBATh AHAJIOTHUH,
KJIacCU(UIUPOBATH, CAMOCTOSATEIHLHO BHIOMPATh OCHOBAHUS U KPUTEPHUH JIJIs
KJ1acCU(pUKAITIY;

4) yCTaHaBJIUBATh IPUUYUHHO-CJIEACTBEHHBIC CBS3U, IPOBOJAUTH JOKA3aTEIbHOE
paccyXJIeHue, yMO3aK/IIoueHue (MHAYKTUBHOE, IE€AYKTUBHOE U 110 aHAJIOTUH) JeaTh
BBIBO/JIBL;

5) yMEHHUE WUTIOCTPUPOBATh U3YUCHHBIC TTOHITHUS U CBOMCTBA (hUTYp, ONPOBEPraTh
HEBEPHBIE YTBEPKIACHUS;

6) KOMIIETEHTHOCTHB 00JIaCTH MCIIOJIb30BaHUS HHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHM;

7) mepBOHAYAJBbHBIE TIPE/ICTBATICHUST 00 UIIEAX U O METOJIaX T€OMETPHUH KaK 00
YHUBEPCAJIBHOM SI3bIKE HAYKU U TEXHUKH, O CPEACTBAX MOJIEIUPOBAHUs SIBJICHUH U
IIPOLECCOB;

8) ymeHue BHJETh TEOMETPUUECKYIO 3a/1ady B KOHTEKCTE POOJIEMHON CUTYallUU B IPYTHX
JUCLHUIUIMHAX, B OKPYXKAIOIIEH )KU3HH;

9) yMEHHE HaXOAMUTh B Pa3IMUHBIX UCTOYHHKAX UH()OPMALINU, HEOOXOAUMYIO JUIsl pEIICHHUs
MaTeMaTHYeCKUX MpoOJeM, U MPeICTBAIATH €€ B HOHATHOU (popme, MPUHUMATD
pEIICHHE B YCIOBHUSIX HETIOTHOW WU N30BITOYHOM, TOYHON WIIH BEPOSTHON MHGPOpMAIIHH;

10) yMeHME NOHUMATh M UCIOJIb30BaTh MATEMATUYECKHUE CPEACTBA HATJIIAHOCTH (YEPTEKU,
TA0JIULIBI, CXEMBI U JIp. ) IIIWUTFOCTPALlMH, HHTEPIPUTALIUH, apIyMEHTALlUN;

11) yMeHuUe BbIIBUTaTh TUIIOTE3BI IPU PEILICHUH 33J]a4i U IOHUMAaTh HEOOXOAUMOCTh HX
IIPOBEPKHY;

12) TOHMMaHUE CYIIHOCTH AITOPUTMUYECKUX NPEANMCAHUN U YMEHNE IEUCTBOBATH B
COOTBETCTBHH C MPEIII0KEHHBIM aITOPUTMOM.

IIpeameTHBIE pe3yJabTATHI:
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1) oco3HaHue 3HAUCHHSI TEOMETPUU ISl [IOBCEIHEBHOW YKU3HU YEJIOBEKA;

2) TpejCTaBICHUE O TEOMETPHUHU KakK chepe MaTeMaTHUECKOH NesTeIbHOCTH, 00 dTanax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHSI LIMBIIIN3ALUY;

3) pa3BuTHE YMEHUH pabOTaTh C YYCOHUKOM MaTEeMAaTHYCCKUM TEKCTOM (aHAJTU3UPOBATH,
U3BJIEKaTh HEOOXOIMMYIO HH(OPMAILIMIO), TOUHO U TPAMOTHO BBIPA)KaTh CBOM MBICIIU C
MPUMEHEHUEM MAaTEMATUUYECKON TEXHOJIOTUU U CUMBOJIMKH, IPOBOIUTH KIIaCCU(PUKALIUH,
JIOTUYECKHE 0OOCHOBAHMUS,

4) BnaneHure 6a30BBIM IMOHITUHHBIM AIIIAPATOM 110 OCHOBHBIM pa3jiejiaM COJEPKaHMS,

5) cucremarnyeckue 3HaHUS O QUTYpaX U UX CBOMCTBAX;

6) nmpaKTHYECKH 3HAYMMbIC T€OMETPUUYCCKUE YMECHUS U HABBIKH, YMCHHE MPUMEHSITh UX K
PELICHUIO TEOMETPUUECKUX U HETEOMETPUUYECKHX 3a/1a4, @ UMEHHO:

- n300paxkatb PUrypbl Ha IUIOCKOCTH;

- HCIOJIb30BaTh T€OMETPUUECKUH SA3BIK JIJISl OMUCAHUS TPEIMETOB OKPY>KaIOILETO
MUDAa;

- W3MEPSTh JJIMHBI OTPE3KOB, BETUYMHBI YTJIOB, BEIYUCIATD IJIOMAIN QUTYD;

- pacno3HaBaTh U U300pakaTh paBHbIE, CAMMETPUYHBIEC U MTOJA00HBIE PUTYPHI;

- BBINIOJIHATDH MOCTPOCHUS T€OMETPUUECKUX (DUTYP C TOMOIIBIO LIUPKYJIS U JIMHEUKU;

- YHUTaTh U MCMOJIb30BaTh HH(POPMAIIKIO, IPEICTABICHHYIO Ha YepTekax, CXeMax;

- MPOBOJUTH MPAKTUYECKUE PACUETHI.

V.Conep:xxanme yueoHoro npeamera «I'eomerpus»
7 —9 ky1accoB

IIpocmetiwmue ceomempuueckue ueypol
Touka, npsimas. OTpe3ok, ayd. YToia. Bunsl yrinoB. CMeXHbIE U BEPTUKAIBHBIE YIJIBL.
buccekrpuca yrna.
[Tepecekarommecs v nmapamieiababie npsamele. [leprnienaukynspusie npsmele. [IpuzHaku
napajuieIbHOCTH NpsiMbIX. CBOMCTBA MapasieNbHbIX MPSAMbIX. [lepneHauKysp u HaKJIOHHAas
K IIPSIMOIA.
Mnoeoyeonvruku
Tpeyronpauku. Buasl TpeyronpHuKoB. Menunana, OMCCEKTpUCa, BBICOTA, CPETHSS JIMHUS
TpeyroibHuKa. [Ipu3Haku paBeHCcTBa TPEYroabHUKOB. CBOMCTBA U MIPU3HAKH
paBHOOEIPEHHOTO TpeyroiabHuKa. CepeIMHHbIN NepneHIuKysp oTpedka. Cymma yriioB
TpeyroibHUKa. BHelHue yribl TpeyrojabHruka. HepaBeHcTBO TpeyronbHuKa. COOTHOLICHUS
MEXIy CTOPOHAMU U yriiamMH TpeyroibHuka. Teopema [Tudaropa.
[Tono6ubIe Tpeyronbuuku. [Ipu3Haku mogoOus TpeyroabHUKOB. TOUKM TIepecedeHus
MeJInaH, OMCCEKTPUC, BBICOT TPEYTOJbHHUKA, CEPEINHHBIX MEPIIEHIUKYIIIPOB CTOPOH
TpeyroibHuka. CBOMCTBO OMCCEKTpUCHI TpeyroibHuKa. Teopema Daneca. MeTpuueckue
COOTHOUIEHHUS B IPSIMOYTOJILHOM TpeyroibHuke. CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
OCTPOr0 yTIJIa NPSIMOYTOJIBHOTO TpeyroyibHUKa U yriioB oT 0 1o 180. @opmyisl,
CBSI3BIBAIOIINE CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC OJJHOTO M TOTO K€ yria. Pemenue
TPEYTOJIbHUKOB. TeopeMa CUHYCOB U TEOpEMa KOCUHYCOB.
UYeteipéxyronpauku. [lapannenorpamMmm. CBOMCTBA M MPU3HAKHU MTapajuiesiorpaMma.
[IpssMoyronbHUK, poMO, KBaJIpaT, UX CBOMCTBA U Npu3Haku. Tpanernus. CpenHsist TUHUS
Tparenuu u e€ CBOMCTBA.
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MHOroyrojibHuk#. Beinmykibie MHOrOyrojdbHUKH. CyMMa yIJIOB BBITYKIJIOTO
MHOTrOyToJibHUKA. [[paBuiIbHBIE MHOTOYTOJIBHUKH.
Oxpyorcnocmo u Kpye. I 'eomempuueckue nocmpoenus
OKpYKHOCTB U KPYT. DIEMEHTBI OKPYKHOCTHU U Kpyra. LleHTpanbHble ¥ BOUCAHHBIE YTIIBL.
KacarenpHas K OKpYKHOCTH U €€ CBOMCTBA. B3anMHOe pacnonokeHue npsMon u
okpyxkHOCTHU. OTnIMCaHHas U BIIMCAHHASI OKPYKHOCTH TPEYrojdbHUKA. BriicaHHbIe U
ONMCAHHBIE YETHIPEXYTOIBHUKH, X CBOMCTBA U MPU3HAKU. BriMCaHHbIE U ONKMCaHHbBIE
MHOTOYTOJIbHUKH.
I'eomerpuueckoe mecto Touek (I'MT). CepenrHHBIN EPICHAUKYIISIP OTPE3Ka U
ouccekrpuca yria kak [MT.
I'eoMeTpuueckrue NOCTPOCHUS LIUPKYJIEM U JIMHEWKONH. OCHOBHBIE 33/1a4l Ha TIOCTPOCHUE:
MOCTPOEHHUE YIJjla, PABHOTO JAHHOMY, IOCTPOCHUE CEPEANHHOIO NEPIEHIUKYIISPA JAHHOTO
OTpEe3Ka, MOCTPOEHUE MPSIMOM, MPOXOASALIECH Yepe3 TaHHYIO TOUKY U MEPHEHIUKYISIPHON
JTAHHOM TIPSIMOM, TTOCTPOCHHE OMCCEKTPHUCH JaHHOTO yria. [locTpoeHue TpeyroibHUKa 1O
3aaHHbIM 3sieMeHTaM. Metoa I'MT B 3agayax Ha HOCTPOECHHUE.
Hsmepenue ceomempuieckux 8eauyun
JlnmuHa otpeska. Pacctosinue Mexay AByMs TOUKaMH. PacCTosiHUE OT TOYKH J0 MPSIMOM.
Paccrosinne Mex 1y napaiieabHbIMU MPSMBIMHU.
[TepumeTp MHOTOYTOJIbHUKA.
JImuHa OKpY>KHOCTH. J[TMHA 1yTu OKPYKHOCTH.
I'pagycnas mepa yria. BenuunHa BIUCAaHHOTO yria.
[TonsiTus Tutomaan MHOroyrojibHuka. PaBHoBenukue ¢hurypsl. HaxoxaeHue miomanu
KBaJparta, MpAMOYTOJIbHUKA, [TapajuieiorpaMMa, TPEYroabHUKA, TPATICIIUH.
[Tonsitue momanu kpyra. [nmomanes cekropa. OTHoIEHUE TUIOMIAAeH MTOJOOHBIX QUTYp.
exapmogvle KOOpOUuHamvl Ha NIOCKOCHU
@opmyna pacCTOSTHUA MEXAY AByMs Toukamu. KoopauHaTel cepeuHbl OTpe3Ka. Y paBHEHUE
burypsl. YpaBHEHUSI OKPY>KHOCTH U MPSAMON. YTIIOBOM KO3PPUIIUEHT MPSIMOIA.
Bexmoput
ITonsitue BekTopa. Moaynb (1uHa) BekTopa. PaBHbie BekTOphl. KomnHeapHbie BEKTOPHI.
Koopaunate! Bektopa. CliokeHre U BBIMUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA HA YUCJIO.
CkansipHoe npou3BeeHne BEKTOPOB. KocuHyc yriia Mexxay AByMsl BEKTOpaMHU.
leomempuueckue npeobpazoeamuisi
[Tonsitue o nmpeobOpazoBanuu purypsl. JBmkenne Gurypsl. Bumasl nprkenus Gurypsi:
MapajyIeIbHbIA IEPEHOC, OCEBAasi CUMMETPHS, ICHTPAJIbHAS CUMMETPHS, IIOBOPOT. PaBHbIE
¢urypst. 'omoteTus. [lonobue puryp.
Inemenmol 102UKU
Onpenenenue. AKCMOMBI U TeopeMbl. JlokazaTenbcTBO. Jl0Ka3aTenbcTBO OT MPOTUBHOIO.
Teopema, oOpaTHas nanHoi. Heobxonmumoe n 1ocTaTouHOE yCIoBUs. YIOTpeOIeHe
JIOTUYECKUX CBA30K E€CJHU..., TO ..., TOTJA U TOJIBKO TOTA.
Ll eomempus 6 ucmopuueckom pazsumuu
N3 ucropun reomerpun, «Hauvana» EBknnpa. Mictopus nsitoro nocryinara EBkinuaa.
Tpuronomerpusi — Hayka 00 H3MEpEHUH TPEYTrOIbLHUKOB. [locTpoeHne mpaBMIBHBIX
MHOTrOyToJIbHUKOB. Kak 3apoaunack uaess KOOpAUHAT.
H.W. Jlo6auerckuii. JI. Ditnep. Panec. [Iudarop.

e 7 Kiaacc:
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1. IIpocTeiimue reomerpuyeckne purypol u MX CBOMCTBA
[Ipocrelimue reoMerpuueckue GUrypsol: npsimasi, ToUka, OTPE30K, J1y4, yroi. Ilonsarue
paBeHcTBa reomeTpuyeckux ¢puryp. CpaBHeHHE OTPE3KOB U yIioB. M3MepeHnue oTpe3Kos,
JUIMHA OTpe3Ka. M3Mepenune yrios, rpagycHas Mepa yria. CMeXHbIE U BEPTUKAIBHBIC YIIBI,
UX CBOWCTBA. [IepneHIuKyIApHbIE NIPAMBIC.
OcHosHas yeab — CUCTEMATU3UPOBATH 3HAHMS YUAIIUXCS O IPOCTEUIINX F€OMETPUIECKUX
¢urypax u ux cBOMCTBax; BBECTU NOHITHE PaBEHCTBA QUTYD.
B JAHHOU TeME BBOIATCS OCHOBHBIE T€OMETPUUYECKUE IIOHATUS U CBOMCTBA NMPOCTENIIUX
reOMETPUYECKUX (PUTYp Ha OCHOBE HAIJISIHBIX MPEICTABICHUN yUaluxcs MyTeM
0000111eHHs] OYEBUIHBIX WM U3BECTHBIX U3 Kypca MaTeMaTuku 1—6 KiiaccoB
reoMeTpuueckux QaktoB. [IoHsATHE aKCHMOMBI HA HaYaIbHOM 3Tarne 00y4YeHus: He BBOJUTCS, U
caMu aKCHOMbI He (pOpMYJIUPYIOTCS B IBHOM BHIe. HeoOXoqumble HCXOAHbBIE TTOJIOKEHUS,
Ha OCHOBE KOTOPBIX M3yUYalOTCsl CBOMCTBA T€OMETPUUECKUX (PUTYD, TPUBOISATCS B
onucarenbHol popme. [IpuHIMTIHATBEHBIM MOMEHTOM JJAHHOM TE€MBI SIBJISIETCSl BBEICHHE T10-
HSTUSL PABEHCTBA T'€OMETPUUECKUX (UTyp HAa OCHOBE HArJIAIHOTO
NOHATUS HaJIOKeHUsA. OnpeieIeHHOE BHUMAHHE JI0JKHO YAEIATHCA MPAKTUYECKUM
IIPUIIOKEHUSAM T€OMETPUUECKUX ITOHATUN.
Koumponvnuvix pabom: 1

2. TpeyronbHuKu
TpeyronbsHuk. [Ipu3Haku paBeHCTBa TPEeYroJbHUKOB. Ilepnenaukymnsp k npsamoil. Meauansl,
OMCCEKTPHCHI U BBICOTHI TpeyroibHuKa. PaBHOOEIpEHHBIN TPEYTOJBHUK U €T0 CBOMCTBA.
3ajaun Ha OCTPOEHUE C MIOMOUIBIO LIUPKYJIS ¥ JTUHEHKH.
OcHogHas yeb — BBECTU MOHITUE TEOPEMBI; BRIPA0OTAaTh YMEHHUE JOKA3bIBATh PABEHCTBO
TPEYTrOJIBHUKOB C TOMOIIBIO U3yUYEHHBIX TPU3HAKOB; BBECTH HOBBIM KJacc 3a/1a4 — Ha
NOCTPOEHUE C MOMOILBIO HUPKYJIS U JTUHEUKH.
[Ipu3Haku paBeHCTBA TPEYTOJIBLHUKOB SIBISIIOTCS OCHOBHBIM pa0OYMM armmapaToM BCETO
Kypca reomeTpud. JlokazaTeabCTBO OOMBIIEH YacTH TEOPEM Kypca U TaKKe pelIeHue
MHOTHMX 337a4 IPOBOJUTCSA MO CIAEAYIOUIEN CXEME: MIOUCK PABHBIX TPEYTOJbHUKOB —
000CHOBaHHME X PAaBEHCTBA C MOMOIIBIO KAKOT'0-TO MPU3HAKa — CIIEJCTBUS, BHITCKAIOIINE
U3 PaBEHCTBA TPEYTOJIbHUKOB. [[puMeHeHEe MPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB MIPU
peleHnn 3a4a4 1aeT BO3MOXKHOCTb IIOCTEIIEHHO HAKAIlJIMBATh OIBIT IIPOBEACHUS
NOKa3aTeNbHBIX paccyxkacHui. Ha HadanpHOM 3Tane u3ydeHus U NpUMEHEHUS [TPU3HAKOB
paBeHCTBa TPEYTOJIBHUKOB 11€JIECO00Pa3HO UCIOIB30BaTh 3a/1a4H C TOTOBBIMU YEPTEKAMHU.
Konmponvuwvix pabom: 1

3. IapanaensbHbie npavMbie. CymMMa yrjioB TpeyrojbHHKA
[Ipu3Haku nmapanieabHOCTH NPSMbIX. AKCHOMA NapaJliedbHbIX NMpsAMbIX. CBOICTBa
MapajyICIbHbBIX MPSMBIX.
OcHosHasl yenb — BBECTH OJTHO U3 BAXKHEUIIINX MOHSATUN — MOHSATUE MapalIeIbHbIX
MPSMBIX; JaTh TIEPBOE MPEACTABICHUE 00 aKCHOMaX M aKCHOMATHYECKOM METOJIE B
r€OMETPHUH; BBECTH AKCHOMY NApaJUIEIbHbBIX MPSAMBIX.
[Ipu3Haku 1 cBOICTBA MapasuiebHBIX MPSAMBIX, CBA3aHHbBIE C YTIIaMH, 00pa30BaHHBIMU MTPU
MEPECEeUEHUH JIBYX MPSIMBIX CEKyIIeH (HaKpecT JexauuMu, OJHOCTOPOHHUMU,
COOTBETCTBEHHBIMH ), IIIMPOKO UCTIOIB3YIOTCS B JAJbHEHIIIEM MTPU U3YUYEHUU
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YEThIPEXYTOJIBHUKOB, MTOJOOHBIX TPEYTOJIbHUKOB, MPU PEIICHUU 3a/1a4, a TAKXKe B Kypce
CTEPEOMETPHH.
Konmponvuwix pabom: 1

4, OxkpyxHOCTH U KpYI. 'eoMeTpuyeckne NoCTpOCHUH.
Cymma yrioB TpeyrojbHuka. COOTHOUIEHUE MEXKAY CTOPOHAMUM YTJIAMU TPEYTOJIbHUKA.
HepaseHncTBO TpeyrosibHUKA. [IpAMOYyroiabHbIe TPEYTrOIbHUKH, UX CBOMCTBA U MPU3HAKU
paBeHcTBa. PaccTosiHME OT TOUKH J10 IPSAMOi. PaccTosiHue Mexay napaieabHbIMUA Opsi-
MbIMH. [loCTpOoEHHE TPEYTrONbHHUKA 110 TPEM AJIIEMEHTAM.
OcHogHas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BaXKHbBIE CBOMCTBA TPEYTOJbHUKOB.
B nanHol TeMe JOKa3bIBAETCS OJJHA U3 BAXKHEUIIINX TEOPEM T€OMETPUU — TEOPEMA O CYMME
yIJ0B TpeyroiabHuka. OHa MO3BOJISIET 1aTh KJIACCU(PUKAIINIO TPEYTOIBHUKOB TI0 yriaM
(OCTPOYTOIBHBIN, TPSIMOYTOIBHBIN, TYIIOYTOJIbHBIN), & TAK)KE YCTAHOBUTH HEKOTOPHIC
CBOICTBA M MPU3HAKHU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
[ToHsTHE paccTOSIHUA MEXY NapayIeIbHBIMU IPSIMBIMU BBOJIUTCS HA OCHOBE JIOKa3aHHOU
MPEABAPUTEIHLHO TEOPEMBI O TOM, YTO BCE TOUKHU KaXKJAO0UM U3 ABYX HNapalIeIbHBIX MPSIMbIX
PaBHOYAJICHBI OT IPYroi MPsIMOd. ITO MOHSITUE UTPAET BAXKHYIO POJib, B YACTHOCTH
UCIIONIb3YETCS B 3a7a4ax Ha MOCTPOECHHUE.
[Ipu perrennu 3a7a4 Ha MOCTPOCHUE B 7 KIJIACCE CINEYET OIPAHUUUTHCS TOJIBKO
BBITIOJIHEHUEM U OMMCAHUEM TTOCTPOSHUSI ICKOMOU (PUTYpBI. B OTIENBHBIX CTydasX MOXKHO
MPOBECTH YCTHO aHAJIU3 U JOKA3aTEJIbCTBO, a AJIEMEHTBI UCCIEIOBAHUS JOTKHBI
IPUCYTCTBOBATH JIUIIb TOT/1a, KOTJIa 3TO OTOBOPEHO YCIOBUEM 33aUH.
Koumponvuwix pabom: 1

5. O06o01IeHHE ¥ cHCTEeMATH3 AU 3HAHNH yYATUXCA

OcHosnas yenv. IIoBTOpUTH, 3aKpenUTh U 00001TUTH OcHOBHBIE 3Y H, moyueHnHbie B 7
KJ1acce.
Koumponvuwix pabom: 1

e 8 Kiacc:

1. YeTbIpexyrojbHUKHU
MHOroyroJibHUK, BBITYKJIBIA MHOTOYTOJIBHUK, YETBIPEXYroabHUK. [lapamienorpamm, ero
CBOICTBa U pu3Haku. Tpamenus. [IpamoyroasHuK, poM0, KBaapar, UX CBOWCTBA.
LlenTpanbHbIE U BIMCAHHBIE YIibl. BriMcaHHbIE U ONMKMCaHHBIE YETHIPEXYTodbHUKN OceBas u
LEHTPAJIbHA CUMMETPUHU.
OcHosHas yenb — U3yIUTh HAaMOO0JIee BAXKHBIC BUJIBI YETHIPEXYTOJIbHUKOB —
napajjiesiorpaMm, MPSMOYTOJIBHHUK, pOMO, KBaJIpaT, TPaIelnio; 1aTh MPEACTABICHHUE O
durypax, 061a7aI0MUX OCEBON MM IICHTPATLHON CUMMETPHEH.
JlokazaTenbcTBa OONBIIMHCTBA TEOPEM JAHHOW TEMbI U PEIIEHUSI MHOTUX 3a]1a4 IIPOBOISITCS
C IMTOMOIIBIO MTPU3HAKOB PABEHCTBA TPEYTOJILHUKOB, IIO3TOMY IOJIE3HO UX MOBTOPUTH B
HayaJie U3y4YEHHUs TEMBI.
Konmponvneix pabom: 2

2. IHoxo0ue TpeyroibHUKOB
[TogoOubie TpeyronpHuku. Teopema Daneca. Teopema 0 MPONOPLMOHAIBHBIX OTPE3KaX.
[Tpu3naku nogo0ust TpeyroibHUKOB. [IprMeHeHre no1o0us K 10Ka3aTelibCTBY TEOPEM U
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pemienuto 3ana4. CBOWCTBA MEAMAHbI, OUCCEKTPUCHI TPEYTOJIbHUKA, IEPECEKAIOIINXCS XOP/,
KacaTeJIbHOU U CEeKyIlen

OcnoeHnas yeb — BBECTU MOHATHE MOIOOHBIX TPEYTOJIHHIUKOB; PACCMOTPEThH MPU3HAKU
MOTI00US TPEYTOJILHUKOB U UX TIPUMCHCHUS.

Omnpenenenue nogoOHBIX TPEYTOJIBHUKOB 1A€TCS HE Ha OCHOBE MPe0oOpa3zoBaHusl Mo100us, a
Yyepe3 paBeHCTBO YIJIOB U MPOMOPIIMOHATEHOCTD CXOJCTBEHHBIX CTOPOH.

[Tpu3HaKu MOJ00MS TPEYTOIBHUKOB JIOKA3BIBAIOTCS C TIOMOIIIBIO TEOPEMbI 00 OTHOIIICHUH
TUTOMIAIeH TPEYTOJbHUKOB, UMEIOIINX IO PABHOMY YTITy.

Ha ocHoBe mpu3HaKOB MOJ00MS TOKA3hIBAETCS YTBEPKIACHHUE O TOUKE TIEPEeCeUCHUs MeTuaH
TPEYTroJIbHUKA, a TAK)KE JIBA YTBEPKICHHUS O IPOITOPIIMOHATBHBIX OTPE3KaxX B
IpSMOYTOJILHOM TpeyroiibHUKE. J[aeTcst mpencTaBieHne 0 MeToie o100us B 3a/1a4ax Ha
MIOCTPOEHHUE.

Konmponvuwix pabom: 1

3. PemneHne npsiMoyroJibHbIX TPEYTroJibHUKOB
Metpuyeckrie COOTHOIIEHHUS B IPSIMOYTOJILHOM TpeyroibHuke. Teopema [udaropa.
Tpuronomerpudekue GyHKIIMH OCTPOTO yria IPsIMOYTOJIBHOTO TPEYTrojbHUKA. Pelienne
PSIMOYTOJIBHBIX TPEYTOJILHUKOB.
OcHosHnas yenvb. BBOASTCS dJIEMEHTHI TPUTOHOMETPUHN — CHUHYC, KOCHHYC M TAHT€HC OCTPOTO
yria MpsIMOYTOJIBHOTO TPEYTOJIBHUKA U CBOMCTBA, ,5555555555555555» BBIPAKAIOLIINE METPUUECKUE
COOTHOIIEHUS B PSIMOYTOJIBHOM TPEYTrOJIbHUKE U COOTHOIIECHHUS MEXIY CTOPOHAMH U
3HAYEHUSMH TPUTOHOMETPUUECKUX (DYHKIIUI B IPSIMOYTOJILHOM TPEYTOJIbHUKE. 3alUCh U
BBIBOJI TPUTOHOMETPHUUECKHUX (DOPMYJI, BEIPAKAIOIINX CBSA3h MEXKY TPUTOHOMETPUUECKUMHU
(GYHKIIUSMH OZHOTO M TOTO € OCTPOTo YIJia, 3HAaUeHU CUHYCa, KOCUHYCa, TAHTEHCA U
KoTaHreHca Jys yrioB 30°, 45°, 60°, a Takke BBEIEHHE OCHOBHOT'O TPUTOHOMETPUUYECKOTO
TOXJecTBa. [IpuMeHeHHe BCero N3y4eHHOTO K PEIICHUIO MPSMOYTOJIbHBIX TPEYTOJIbHUKOB U
K pPEUICHUIO 3a]1a4.
Koumponvuwix pabom: 2
4. MHuoroyroabHuky. Ilinomaas MHOT0yroJibHUKA

[ToHsATHSI MHOTOYTOJIBHHKA, PABHOBEJIMKUX MHOTOYT'OJIbHUKOB H IUIONIAIU
MHOroyroJjibHuka. [Inmomaan npssMoyroyibHUKa, TapaieorpaMma, TpeyroJibHUKa,
Tpamneuuu..
OcHosHnas yenb — pacIupUTh U YIIyOUTh MOJIYYEHHbIE B 5S—6 Kilaccax Mpe/ICTaBIeHUs
ydamuxcsi 00 U3MEPEHUH W BHIYUCIICHHUH TUIONIAICH; BRIBECTH (DOPMYIIBI IUTOIIA 1N
MPSIMOYTOJIbHUKA, TTapajuiesiorpaMma, TpeyroibHuKa, Tpanenuu. OnuchiBaTh
MHOTOYTOJIbHUK, €r0 AJIEMEHTHI; BHITYKJIbIC W HEBBITYKIIbIE MHOTOYTOJIBHUKH. M300paxaTh
Y HaXOJIUTh HA PUCYHKAaX MHOTOYT'OJIBHUK U €0 3JIEMEHThI; MHOTOYTOJIbHUK, BIUCAHHBIN B
OKPY>KHOCTb, © MHOTOYTOJIbHUK, OMIMCAHHBIN OKOJIO OKPYKHOCTH. BbIBO (hopmyn nist
BBIYUCIICHUS IUIONIaAeH MPSMOYTOJIbHUKA, TapajlieorpaMMa, TPeyroJibHUKa, Tpareuuu
OCHOBBIBAETCA HA IByX OCHOBHBIX CBOMCTBAX IJIONIA/IEH, KOTOPbIE MTPUHUMAIOTCSA UCXOMS U3
HaTJISTHBIX TIPEACTABICHHM, a TaKKe Ha (popmyIie TuToaan KBajapaTa, 000CHOBaHHE
KOTOPOM He sIBIsieTCs 00A3aTEIbHbIM Il yualuxcs. Jloka3arenbCTBO TEOPEMBI O CyMMeE
YTJIOB BBIMYKJIOTO M-YTOJIbHUKA, MIIONIAAU IPSIMOYTOJIbHUKA, TUIOMAU TPEYTOIbHUKA 1
riomaau tpaneuuu. [lpumMeHeHre U34eHHbIX ONpeeIeHU, TeOpeM U (HOPMYIT K PEIICHUIO
3a/1ad.
Konmponvnoix pabom: 1
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S. IloBTOpeHue. Pemenue 3axau
OcHosnas yenv. 11oBTOpUTH, 3aKpenuTh U 00001IUTH OCHOBHBIE 3Y H, monyyeHHbIe B 8
KJ1acce.
Konmponvuwix pabom: 1

VIl. Onmncanue marepuaibHO-TEXHMYECKOr0 odecrieyeHUs1 00pa3oBaTe1bHOI0
npouecca

ITeyaTHbIe MOCOOUS

Hopmamuenvie dokymenmut

1. ®epepanbHBIi rOCY1apCTBEHHBIN CTaHIAPT OOLIETO CPEeIHEr000pa30BaHUsI.

2. [lpumepHble mporpaMmmMbl OCHOBHOTO o011ero oopazosanus. Maremaruka. (CTaHaapThl

BTOporo nokosieHus). — M.: [Ipocsemenne. 2010.

3. IlpumepHoii mporpammel o Kypcy reometpuu (7 — 9 Kiaccel), CO3aHHON Ha OCHOBE
€MHOW KOHLETILUH MPENoIaBaHusl MaTEMAaTUKU B CPEHEN 1IKOJIe, pa3paboTaHHOM
A.I''Mep3nsakom, B.b.ITononckum, M.C.Skupom, [I.A. HoMUpOBCKUM, BKIIFOYEHHBIX B
cuctemy «Anropumt ycrexay» (M.: Benrana-I'pad, 2014) u obecnieuena YMK st 7-9-ro
kiaccoB «I'eometpus — 7», «I'eomerpus — 8» u «['eometpust — 9»/ A.I'.Mep3msk,
B.b.Ilononckuit, M.C.Axup/M.: Benrana-I"pad, 2014.

4. YpoKu reoMeTpuu ¢ mpuMeHeHuEM UH(GOPMAIIMOHHBIX TEXHOJIOTHA. 7-9

kiaccel./E.M.CaBuenko.-3 uzn., crepeotun. — M.: [lmanera, 2015

YueOHO-MeTOANYECKHE KOMILIEKThI

1. T'eomeTpus: 7 kacc: y4eOHUK JIJIs ydaIuXxcsl 001eo0pa3oBaTeIbHBIX YUPEKICHUN/
A.I'. Mep3nsk, B.b. I[Tononckuii, M.C. SIxkup. — M. :Benrtana-I'pad, 2012.

2. I'eometpusi: 7 kinacc: MUIAKTHUECKUE MaTepUalibl: COOPHUK 3a/1a4 U KOHTPOIBHBIX
pabot/ A.I'. Mepaisik, B.b. Ilononckuii, M.C. Slkup. — M. :Benrana-I'pad, 2013.

3. T'eomerpus: 7 kiacc: metoandeckoe mocooue/ E.B. byniko, A.I'. Mep3isik, B.b.
[Tonmonckuii, M.C. SIkup. — M. :Benrana-I'pad, 2013.

4. Teometpus: 8 Kiacc: y4eOHUK JIJIs ydamuxcsi 001eo0pa3oBaTeIbHBIX YUPEKICHHUM/
A.T'. Mepansik, B.b. Ilomonckuii, M.C. Sxup. — M. :Benrtana-I'pad, 2013.

5. T'eoMetpus: 8 kiacc: IMIAKTUYECKUE MaTEepUaibl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX
pabot / A.I'. Mepansik, B.b. Ilononckuit, M.C. Sxkup. — M. :Benrtana-I"pad, 2013.

6. T'eomerpus: 8 xiacc: metoauueckoe mocooue/E.B. bynko, A.I'. Mep3nsk, B.b.
[Tonmonckuii, M.C. SIxkup. — M. :Benrana-I'pad, 2013.

7. T'eomertpusi: 9 kmacc: yd4eOHUK I yHAIIUXCS 001Ie00pa30BaTEIbHBIX YUPEKISHU/
A.T'. Mepansik, B.B. ITonorckuii, M.C. Sxup. — M. :Benrana-I'pad. (I'otoButcs k
BhINTyCKY B 2014 r.)

8. T'eomeTtpus: 9 xacc : MUIAKTHYECKUE MaTepHUaIbl: COOPHUK 3a/1a4 M KOHTPOJIBHBIX
pabot/ A.I'. Mepaisik, B.b. [lonouckuii, M.C. AAkup. — M. :Benrana-I'pad.
(I'oToBuTcs K BbIycKy B 2014 1.)

9. T'eomerpus: 9 kmacc: metogudeckoe nocooue/E.B. bytiko, A.I'. Mep3nsik, B.b.
[Mononckuii, M.C. Sxup. — M. :Benrtana-I'pad. (I'oroButcs k Boinycky B 2014 r.)
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Yueono-npakmuueckasa u yueono-naoopamopHnoe 000pyoosarnue
Jlocka MarHuTHas.
Hab6op reomerpuueckux Guryp ( 1€MOHCTPALIMOHHBIN U pa3laTOUYHbIN).
HabGop reomerpuyeckux ten( AeMOHCTPALMOHHBIN U pa3laTOUHbIN).
KommiekT 4epT€XHBIX MHCTPYMEHTOB (KJIACCHBIX U Pa3/IaTOYHBIX): TUHEHKA,
TpaHcnopTup, yroabHuk (30°, 60°), yronbHuk (45°, 45°), HUpKyIIb.
5. Pasznmarounslii MaTepuai o pasjienam reoMeTpuu 7-9 Kii.

IKPAHHO-38VKOGblE NOCOOUS

1.DVD «I'eometpus 7-9 knacco»

W

2.DVD «Ypoku reomerpun 7-9 knaccs» Kupunn u Medoaunit

Texnuueckue cpeocmea ooyvuenus (cpeocmea UKT)

l.InTepakTUBHAsA TOCKA.
2.MynbpTUMEAUNHBINA TPOEKTOP.
3.HoyTOyk.

II1. Ilsianupyemble pe3yJbTaThl 00y4eHUsI FeOMeTpHHU B 7-9 Kiiaccax

['eomeTrpuueckre QUrypsl
Buvinycknuk nayuumcs:
* MOJIH30BATHCA SI3BIKOM T'€OMETPHUU ISl ONMUCAHUS MPEIMETOB OKPYXKAIOIIEr0 MHUpa M HMX
B3aMMHOTO PACIIOJIOKEHUS;
* pacro3HaBaTh U HM300pakaTh Ha YEpPTEKaX M PUCYHKAX reoMeTpuueckue (GUrypbl M ux
KoH(pUrypamuu;
* KJIaCCU(PUITUPOBATH T€OMETPUUECKHUE PUTYPHI;
* HAXOJIUThb 3HAYEHMS [IJIMH JIMHEWHBIX 3JIEMEHTOB (UTYp M HUX OTHOIICHHS, TPadyCHYIO
Mepy yrioB ot 0° mo 180°, mpumeHsis ompeneseHus, CBOMCTBa M MPHU3HAKKW (PUTYp U HX
AJIEMEHTOB, OTHOIICHUS QPUTyp (paBeHCTBO, MOJA00UE, CHMMETPHUH, IOBOPOT, MapalIeIbHBIHI
MIEPEHOC);
* ONEPUPOBATh C HAYAIBHBIMHU MOHATUSIMH TPUTOHOMETPUHM M BBITIOJNHATH 3JIEMEHTapHbIE
orepanuu HajJ GYyHKIUSIMHU YTIIOB;
* IOKa3bIBaTh TEOPEMBI;
e pemaTh 3aJa4d Ha JIOKA3aTeNbCTBO, OMHUPAsICh Ha W3YYCHHBIE CBOWCTBa GuUryp u
OTHOILIEHUM MEXAY HUMHU U IPUMEHSSI U3YUEHHbIE METO/IbI 10KA3aTENIbCTB;
* pelaTh HECIOKHbBIE 3a/la4yi Ha TOCTPOCHUE, IPUMEHSISI OCHOBHbBIE AJITOPUTMBbI TIOCTPOCHUS
C IOMOIIbIO HUPKYJIS U TUHEUKHU;
* pelath NpoCcTerIIne MIAHUMETPUUECKUE 3aa4l B TPOCTPAHCTBE.
Buinycknuk nonyuum 6o3moosrcnocms:
* OBJIaJIETh METOJAMHU PEIICHMS 3a7ad HAa BBIYMCICHUS M JOKa3aTelIbCTBA: METOJOM OT
NPOTUBHOTO, METOJIOM  MOAO0OuS, METoAOM Tmepedopa BapHaHTOB M METOAOM
Tr€OMETPUYECKUX MECT TOYEK;
* MPUOOPECTH OMBIT MPUMEHEHUS anreOpanvdeckoro M TPUTOHOMETPUYECKOTO amnmapara u
uJel TBUKEHUS TP PEIICHUN T€OMETPUUYECKUX 3a/1a4;
* OBJIQJIETh TPAJUIIMOHHOW CXEMOMW pelIeHus 3aJa4 Ha MOCTPOCHHUE C MOMOIIbIO UPKYJIS U
JMHENKU: aHaiu3, IOCTPOEHUE, J0KA3aTEIbCTBO U UCCIIEI0OBAHMUE;
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* HAYYUTHCS pearb 3aJaun Ha
MMOCTPOCHHUE METOJIOM I'€OMETPUUECKOTO MECTa TOYEK U METOJIOM MOA00uS;
* MPUOOPECTU OMBIT HCCIEIOBAHUSI CBOWCTB IUITAHUMETPUUYECKUX (QUTYp C TOMOIIBIO
KOMITBIOTEPHBIX MTPOTPaMM;
* MPUOOPECTHU OMBIT BHIMOTHEHUS TPOCKTOB.
HM3MepeHne reoMeTpHYECKUX BEINYUH

Buinycknux nayuumcs:
* UCIIOJIBb30BaTh CBOMCTBA M3MEPEHUS [JIMH, IUIOIAJCH W YriOB MPU PEIICHUM 33]ad Ha
HAaXOXJCHHUE JJIMHBI OTPE3Ka, MJIMHBI OKPY>KHOCTH, JJIUHBI IyTM OKPYXHOCTH, TPaayCHOU
MEpHI yIIIa;
* BBIYUCIISITh TUIOMIAM TPEYTOJBHUKOB, NPSIMOYTOJIbHUKOB, MApaJLIEIOrPaMMOB, Tpaneuu,
KPYT'OB U CEKTOPOB;
* BBIYUCIISITh JUIMHY OKPYKHOCTHU, NIUHY YT OKPYKHOCTH;
* BBIUUCIIATH JJIMHBI JTUHEUHBIX DJIEMEHTOB (PUTYP M MX YIJIbI, UCIOIB3YS (OPMYJIIbI JJIUHBI
OKPY>KHOCTH U JIJTUHBI AYTH OKPYKHOCTH, (OPMYJIBI TUTOIIAIeH Guryp;
* pemiaTh 3ajJlaud Ha JOKa3aTeJIbCTBO C MCMOJb30BaHUEM (POPMYJ JJIUHBI OKPY>KHOCTU W
JUTMHBI IyTH OKPY>KHOCTH, (popMyi mutomianen Guryp;
* pemiaTh MPaKTUYECKUE 3a/lauM, CBSI3AHHBIE C HAXOXKJACHHUEM TE€OMETPUYECKUX BEIUYUH
(uctosip3yst pU HEOOXOUMOCTH CIIPABOYHUKHU U TEXHUYECKHE CPEJICTBA).
Buinycknux nonyuum 603moarcHocms HAyuumuvc:
* BRIUUCIATH IUIOMIAAN (UTYyp, COCTaBIEHHBIX W3 JBYX WM Oojiee MPSMOYTOJILHHUKOB,
napasiegorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;
* BBIYUCIISITh IUIOMIAJM MHOTOYTOJIbHUKOB, HCIOJB3ysl OTHOIICHUS PAaBHOBEIUKOCTU U
PaBHOCOCTABJICHHOCTH;
* MPUMEHATh aareOpanyecKuii U TPUTOHOMETPUYECKHUM ammapar W WJACH ABWIKEHUS TPHU
pEllIeHNH 3a7]a4 Ha BBIYUCIICHUE TIION[AJIed MHOTOYTOJIbHUKOB.

KoopauHaTtsl
Buinycknux nayuumcs:
* BBIYUCIISITh JUIMHY OTpe3Ka [0 KOOPJAMHATAM €ro KOHIIOB; BBIUMCISATH KOOPIAWHATHI
Cepe/IUHbBI OTPE3KA;
* UCIIOJIB30BaTh KOOPAMHATHBIM METO JJ1s1 M3yUYEHUSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
Buinycknux nonyuum 603moxcHocms:
* OBJIJICTh KOOPAWHATHBIM METOJOM PEIICHUS 3aJ1a4 Ha BBIYUCIICHHS U I0KA3aTEIbCTBO
* MPUOOPECTH ONBIT UCIIOJIF30BAHUS KOMIIBIOTEPHBIX MPOTpaMM JUIS aHalii3a YacCTHBIX
CJIy4aeB B3aMMHOT'0O PACTIOJIOKEHUS OKPYKHOCTEU U TIPSAMBIX;
* MPUOOPECTH OMBIT BHITIOJIHCHHS ITPOCKTOB Ha TeMy «[IpuMeHeHne KOOpAMHATHOTO METOaa
MPU PEIICHUY 3a]1a4 Ha BBIYMCIICHUS U I0KA3aTEIbCTBAY.

BekTopst
Buinycknux nayuumces:
* OIEPUPOBATh C BEKTOpPAaMH: HAXOIUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUUYECKH, HAXOJUTh BEKTOP, PAaBHBIN MPOU3BEACHUIO 3aJaHHOTO BEKTOPA HAa YHUCJIO;
* HaXOJUTh JJIs1 BEKTOPOB, 3aJJaHHBIX KOOPJIMHATAMU: JJIMHY BEKTOPA, KOOPAUHATHI CYMMBI U
Pa3HOCTH JIBYX U 00jiee BEKTOPOB, KOOPAMHATHI MMPOM3BEJACHUS BEKTOpA HA YUCIIO, IPUMEHSS
MpY HEOOXOAUMOCTH COYETATEIbHBIN, IEPEMECTUTEILHBIN M paclpeIeIUTeIbHBIN 3aKOHBI,
* BBIYUCJISITh CKAJSIPHOE MPOU3BEJICHUE BEKTOPOB, HAXOJIUTh YrOJd MEXKIY BEKTOpPaMH,
YCTaHABJIUBATh NEPIECHIUKYISIPHOCTD MPSAMBIX.
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Buinyckuuk nonyyum 603M0#CHOCHb !
* OBJIAJIETh BEKTOPHBIM METOIOM JJIsI PELICHHUs 3a/1a4 HA BBIYMCIIEHUS U I0KA3aTEIbCTBA;
* PUOOPECTH OMBIT BHIIOIHEHUS IPOCKTOB.
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