Komurer Axmunucrpanuu KypbruHCKOro paiiona AJTaiickoro Kpasi mo o0pa3oBaHuio
MyHununajibHoe Ka3éHHoe 001eo0pa3oBaTe/ibHOE YUpeKIeHne
«TpycoBckasi cpeansisi 001eo0pazoBaTe/ibHAS HIKOJIA)

Kypbunckoro paiiona AJjraiickoro kpast

PACCMOTPEHA: COI'JTACOBAHA: YTBEPXJIEHA:
Ha 3acelanun MO 3aMm. KTopa 110 YBP JUPEKTOP NIKOTTbI
llp()’l‘OKBJl N 1 %JI.B. [lIununosa 2 JLA. Canponosa
OT « 25» Mlﬁmg 20161, « 6;»%7%4 2016r <<;Zé>>7;4’,z;/m,4201()|’

Nppevay NGO om 26.08. 2076

PABOYAS ITIPOT'PAMMA
no y4eOHOMY MpEIMETY

«MATEMATHUKA»

oOpa3oBarenbpHas 00JacTh — MaTeEMaTHKa U HH(OpMATHKA
OCHOBHOE 00111ee 00pa3oBaHue, / Ki1acc
cpok peanuzanuu rnporpammel — 2016-2017 yueOHbIi 1o
CocraBurens: Hecrepenko Enena HukonaeBHa, yuutesb MaTeMaTUKU BBICIIIECH
KBATM(PUKAIIMOHHOMN KaTEropuu

c. Tpycoso, 2016r.
-1-



HHOACHUTEJIBHAA 3AIIMCKA

Hacrosmas nporpaMMa o MareMaTHke Juis 7 Kjlacca OCHOBHOM 00111e00pa3oBaTeIbHON

HIKOJIBI COCTaBJICHA HA OCHOBC:

1.
2.
3.

o

3akoHa ot 29.12.2012 Ne273 - @3 «O6 obpazoBanuu B Poccuiickoit deneparmmy;
bazucHoro yae6noro miana OY P®(2004r);
[IpumepHOI1 IporpaMMbl OCHOBHOT'O OOLIEro 0Opa3oBaHUs 110 MaTeMaTHKe (coctaBuTenb T.A.
Bypmuctposa - M: «IIpocsemenuey, 2010r.; IIporpammsr no anredpe (FO.H. Makapsrues, H.I'.
Munmox, K.H. Hemxkos, C.b. CyBopoBa I.H.,coctaButrens T.A. BbypmucrpoBa - M:
«IIpocsemenuey, 2010. - c. 22-35); [Iporpammsl o reomerpun (Atanacsu JI. C., bByry3os B.
@., Kagomues C. b. u np.), cocraButens T.A. Bypmucrpona - M: «lIpocsemenune», 2010. - c.
19-28)
OOIT OO0 MKOYVY «TpycoBckass cpenHsas oOuieo0pa3oBareiabHas LIKOJIa», YTBEPHKIAECHHOMN
npukazom no mkosie Ne 51 ot 29.08.2013r.
VYcraBa KOJIBI
VYyeonoro mrana MKOY «TpycoBckas cpennsisi o0meoOpa3oBaTenpHas mkona» Ha 2016-2017
y4eOHBII roJ
[Tonoxxenus o paboyeil mnporpamme yueOHBIX NpPEIMETOB, KypcoB, wmoayineii MKOY
«TpycoBckas cpenHsis obiieodpazoBaTenbHas mKoia» KypbuHckoro pailona Astalickoro kpast
2016 .
YMK aBropoB Makapsruesa F0.H., Munaroka H.I'., Hemkosa K.U., CyBoposoii C.b.:
- Anrebpa. Yuebnuk. 7 kiacc. (6e3 aucka) Makapsiues FO.H., Munaiok H.I'., Hemrkos
K.H., CyBopona C.b.; M.: [Ipocsemienue, 2012r.;
- Anrebpa. Pabouas Terpaas. 7 kiacce. B 2-x wactsax. Munarok H.T'., [1lnsikoBa U.C.;
M.: [Ipocsemienue, 2015r.;
- Anrebpa. lunaktuyeckue marepuainsl. 7 kinacc. 3sasuy JIL.U., Ky3unenosa JI.B.,
Cysoposa C.b. M.: IIpocsemienue, 2014r.;
- Anre6pa. Temaruueckue Tectol. 7 kiacc. dymuunsia FO. I1., Kponrays B. JI.
M.: [Ipoceemienue, 2014r.;
- Anrebpa. Meronndeckue pekomenaanuu. 7 knacc. Munatok H.I'., IlnsikoBa 1.C. M.:
[Ipoceemenue, 2014r.;
- Ypoxku anredpsl. 7 knacc. XKoxos B.U., Kpaiinesa JI.b. M.: IIpocsemienne, 2012r.;
YMK 1o reomerpun aBropoB AtanacsiHa JI. C., byrysosa B. ®@., Kagomuesa C. b
- T'eometpus. Yuebnuk. 7-9 knaccel. Atanacsia JI. C., bByryszos B. ®@., Kagomues C. b. u
np. M.: [Ipocsemenue, 2012r.;
- T'eomerpus. Pabouas Tetpans. 7 knacc. Atanacsas JI. C., byryzos B.®., ['na3kos
I0.A., FOnuna U.U. M.: [Ipocsemnienue, 2014r.;
- T'eomerpus. unaktuueckue marepuansl. 7 kiacc. 3us b. I'., Meiinep B. M.
M.: [Ipoceemenue, 2012r.;
- T'eomerpus. Temarnueckue Tectsl. 7 knacc. Mumenko T.M., bannkos A /1.
M.: [Ipoceemenue, 2012r.;
- T'eomerpus. CamocTosTeNnbHBIE U KOHTPOJIbHBIE paOOThL. 7-9 kiaccel. Muenckas M.A.
M.: IIpocBemienue, 2012r.;
- Uzyuenue reomerpun. Meroanyeckoe nocodue. 7-9 knaccol. Atanacss JI.C.,
byry3oB B.®., I'nazkoB F0.A. u ap. M.: IIpocsemenue, 2009r.;
- 3apgaum no reometpuu. 7-11 knaccel. 3uB b.I'., Meitnep B.M., baxanckuit A.T.
M.: IIpoceemenue, 2008r.;

Bri6pannsie YMK 1o anre6pe astopos HO.H. MakaperueBa, H.I'. Munmioka, K.H. Hemkoga,

C.b. Cysoposoit 1 YMK no reomerpun aBropoB AtanacsiHa JI. C., byrysosa B. ®@., Kagomuesa C. b. u

7p.

MOJIHOCTBIO  pealu3yioT  TpeboBaHust  DenepaibHOIO  KOMIIOHEHTa  TOCYAAapCTBEHHOTO

00pa3oBaTEeNBPHOIO CTaHAAapTa OCHOBHOrO o00Iero oOpa3oBaHUS MO MaTeMaTHKe M BXOIAT B
dbenepabHBI TIEPEUYCHh YYEOHHUKOB, PEKOMEHJIOBAHHBIX K WCIIOJIb30BAaHUIO B 00pa30oBaTeIbHOM
nporecce Ha 2016-2017 yueOHblIii rof.
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N3ydyenne wmareMaTHKH Ha CTYNEHH OCHOBHOTO oOmero oOpa3oBaHHUsl HamlpaBlIeHO Ha
JOCTUKEHHE CIEAYIOUINX LeJlei:

® oBJajJleHHe CHCTEMOii MaTeMaTHYeCKNX 3HAHUN U YMeHHUIi, HCOOXOUMBIX JIJIsl IPUMEHEHUS
B NPAKTHYCCKOH  [ESATEIbHOCTH, H3YYCHHUS CMEXKHBIX JUCIMIUIMH, IPOJIOJIKCHHSI
o0Opa3oBaHus;

® HHTeIeKTyaJlbHOEe pa3BUTHE, GOPMUPOBAHNE KAUYECTB JIMYHOCTH, HEOOXOMMBIX YEJIOBEKY
JUI TIOJHOLIGHHOW JKM3HHM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MaTEeMaTHYECKOM
ACATCIIBHOCTU: SCHOCTU U TOYHOCTHU MBICIIN, KPUTUIHOCTU MBINUICHUA, HUHTYULIUU,
JIOTHYECKOTO MBIIUICHUSI, 3JE€MEHTOB aJITOPUTMUYECKOH KYJIbTYphl, MPOCTPAHCTBEHHBIX
MPEJCTAaBICHU, CIIOCOOHOCTH K MTPEOI0JICHUIO TPYTHOCTEH;

®* ¢dopmupoBanue npeacTaBjdeHHii 00 UAESIX U METOAaX MaTEeMaTHKU KaK YHHBEPCaJIbHOTO
SI3pIKa HAYKU U TEXHUKHU, CPEACTBA MOACIMPOBAHNUS SBJICHUI U MIPOLIECCOB;

® BoCHHMTaHUeE KYJIbTYPHl JMYHOCTH, OTHOIICHHUS K MATEMaTHKE KaK K 4acTh O0IIeYeI0BEYECKON
KYJIBTYPBI, HTPAIOIIEH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.

Ha usyuenue maremaruku B 7 knacce orBogutcs 204 yaca u3 pacuera 6 4 B HENEJIO, IIPH 3TOM
paszJiesieHre 4acoB Ha U3yueHue anreOpbl U TeOMETpUH ciieyroliee: 44aca B Heento anreopsl, utoro 136
4yacoB; 2 yaca B HEJIEII0 IeOMeTpuu, UToro 68 4yacoB. V3MeHEHMIl W JONOJHEHUH B aBTOPCKYIO
MIPOrpaMMy HE BHECEHO.

COJEPKAHUE TEM YYEBHOTI'O KYPCA
(1o asire0pe)

1. BoipakeHHusl, TOKIeCTBa, ypaBHeHUs1(26 YyacoB)

UYucnoBsle BhpakeHUs ¢ nepeMeHHbIMU. [Ipocrelinie npeoOpa3zoBaHus BbIpaXeHUH. Y paBHEHHE,
KOpEeHb ypaBHeHUs. JIMHEHHOE ypaBHEHHE C OJHOM IEPEMEHHOH. PelleHne TeKCTOBBIX 3a1ad METOJOM
cocTaBieHHs ypaBHEHUH. CTaTHCTUYECKHE XapaKTEPUCTHKU.

OcHOBHas _1lelb — CHUCTEMAaTU3UPOBaTh M OOOOLIUTH CBEJCHHS O MNpeoOpazoBaHMIX
anreOpanvyecKuX BBIPAKEHUI U PEeIIEHUU YpaBHEHHM ¢ O/IHOM IepeMEHHOM.

IlepBas Tema kypca 7 Kjacca SIBISIETCS CBA3YIOUIMM 3BEHOM MEXAY KypcOM MaTeMaTuku 5-6
KJIACCOB U KypcoM aireOpbl. B Hel 3aKkperisioTcss BBIUMCIMTEIbHBIE HABBIKM, CUCTEMaTHU3UPYIOTCS U
0000111al0TCs CBEJICHHSI O TPE0OPa30BaHUAX BBIPAKEHUN U pEIIEHUH YPaBHEHHH.

HaxoxaeHue 3HaueHUI YUCIOBBIX U OYKBEHHBIX BBIPAKEHUM JAae€T BO3MOXKHOCTh MOBTOPUTH C
y4yalluMUCs TpaBuja JEHCTBHM C palMOHANBHBIMU YHUCIAMH. YMEHHUS BBIIOJHATH apu(MeTHuecKue
NEHCTBUS C pPAallMOHAIBHBIMU YHUCJIAMU SIBISIOTCS ONOPHBIMHU Il Bcero Kypca anreopsl. Crenyer
BBISICHUTB, HACKOJBKO NMPOYHO OBJIAAETM MMM Y4Yallhecs, U B cilydyae HEOOXOJUMOCTH OPraHM30BaTh
MTOBTOPEHHUE C II€JIbI0 JIMKBUJAIMH BBISBICHHBIX MPOOENOB. Pa3BUTHIO HaBBIKOB BBIYMCICHHUH JIOJIAKHO
YIENATHCS Cephe3HOE BHUMAHUE U B JalbHEHIIEM ITPU N3y4EHHUH JPYTUX TeM Kypca anreOpsl.

B cBA3uM ¢ paccMoTpeHneM BONpoca O CPaBHEHMM 3HAYECHHUN BBIPAKEHUH PACIIUPSIOTCS CBEACHUS
0 HEPAaBEHCTBAX: BBOAATCS 3HAKU> U <, JA€TCS MTOHATUE O IBOWHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHuu MmpeoOpa3oBaHUN BbIpaXKeHHH (POpMalibHO-ONEPATUBHBIE YMEHUSI OCTaIOTCS
Ha TOM >X€ ypOBHE, ydalluecs IOAHMMAIOTCS Ha HOBYIO CTYIIEHb B OBIIQJICHUU Teopuen. Beoasrcs
MOHATHUSI «TOXJIECTBEHHO pAaBHBIE BBIPAKEHUS», «TOXKIECTBO», «TOXJIECTBEHHOE MpeoOpa3oBaHue
BBIpQXEHUI», COJEpXKaHUE KOTOPBIX OYAET MOCTOSHHO PACKPBIBATHCS U YIIIYONSATHCS MPU HU3YYEHUH
peoOpa3oBaHUi  pazNMYHbIX  anreOpanmyeckux  BblpakeHuil. [lomyepkuBaercs, 4YTO  OCHOBY
TOX/IECTBEHHBIX MTPE0OpPa30BaHUI COCTABISAIOT CBOMCTBA ACWCTBUI HAJl YUCITAMH.

YcennuBaercsa posib TEOPETUYECKHX CBEIECHHM IPH PAacCMOTPEHMM YypaBHeHHMU. C I1enblo
o0ecreyeHrss OCO3HAHHOTO BOCIPHATHS YYAIIMMUCS aJTOPUTMOB pEIICHUS YypaBHEHHUH BBOAUTCS
BCIIOMOTAaTE/IbHOE TMOHSTHE PAaBHOCWIBHOCTH YypaBHEHUH, (OpPMYNIHUPYIOTCS U pa3bsACHAIOTCA Ha
KOHKPETHBIX IIpUMEpax CBOMCTBA PAaBHOCHUIBHOCTU. JlaeTcs MOHATHE JIMHEWHOIO YpaBHEHUS U
UCCIIEyeTCs BOMPOC O 4ucie ero KopHeil. B cucreme ynpakHeHUl 0co0oe BHUMaHUE YyAESeTCs
pEUICHUIO ypaBHEHHMH BHIa ax = b mpu pasmuunbix 3HayeHUsx a u b. Ilpomomkaercs pabora mo
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(OpMHPOBAHUIO y y4allUXCsl YMEHUS HMCIIOJIb30BaTh anmnapaT YpaBHEHMHM KakK CPEICTBO JJS pEIeHUs
TEKCTOBBIX 3a7jad. Y pOBEHb CII0)KHOCTH 3a/1a4 371€Ch OCTAE€TCs TAKUM XK€, KakK B 6 Kiiacce.

N3yuenune Tembl 3aBepIIaeTCsl O3HAKOMIIEHHEM YYAIUXCs € MPOCTEMIIMMM CTaTUCTHYECKHUMHU
XapaKTePUCTHKAMU: CPEIHUM apu(PMETHUECKUM, MOJOH, MEIMAHOH, pa3MaxoM. Y4Ualluecs IOJDKHBI
YMETh UCIOJIb30BaTh 3TU XapaKTEPUCTUKU JJIS AHAJIN3A PsI/ia IaHHBIX B HECJIOKHBIX CUTYaLUsAX.

2. DOyHKIHT (18 yacoB)

OyHkuus, obsacTb omnpenesneHuss (yHKUMU. Bpruucienue 3HaueHUil QyHKUuM 1o Qopmyie.
I'padux ¢pynkuuu. [Ipsimas nponopuroOHaIBLHOCTH U ee rpaduk. JInHeiHas GyHKuus u ee rpaduk.

OcHOBHas 11eJb — 03HAKOMUTh yJallUXCs C BaKHEHIIMMHU (YHKIMOHAIBHBIMU MOHITHUAMHU H C
rpaduKaMu NpsIMOM MPOIOPIUOHAIBHOCTH M TMHEHHON (YHKIIMU O0ILEero BUA.

JlaHHasi Tema SIBJISAETCS HAYaJIbHBIM ITAllOM B CHCTEMATHUYECKOW (PYHKIMOHAIBHON MOJTrOTOBKE
yyamuxcs. 3/1eCh BBOJATCS TaKUe MOHATHSA, KaK (YHKIUS, apryMEHT, 00JacTh onpeaeiaeHus QyHKIHH,
rpaduk QyHKuH. OYyHKIUS TPAKTyeTCs KaK 3aBHCHMOCTH OJHOM MEPEeMEHHOH OT Ipyroil. Yuammecs
MOJTy4aroT MepBOe MPEJCTaBICHUE O crocobax 3afgaHusd QyHkiuu. B naHHol Teme HaumHaercs pabora
1o (OPMUPOBAHMIO y YUAIIMXCS YMEHUH HAXOAUTh MO (opMyse 3Ha4eHHE (YHKUUHU 110 U3BECTHOMY
3HA4YEHUIO apryMEHTa, BBIIOJIHATH Ty XK€ 3aJauy 1o rpaduky 1 pemars 1o rpaduky oOpaTHyro 3a1ady.

@OYHKIMOHAIbHbBIE TOHATHUS MOJYYaIOT CBOK KOHKPETU3ALMIO IPU NU3YUEHUH JTUHEHHON (QyHKIIUU
U €€ YacTHOro BHUJAA - NPSAMON NPONOPLUUOHAIBHOCTH. YMEHHUS CTPOUTb M 4MTaThb I'padUKd 3TUX
(GYHKIMH MIMPOKO MCTIONB3YIOTCS KaK B CaMOM Kypce anreOpbl, Tak U B Kypcax r€OMETpUU U (PH3UKH.
VYuyamuecss AOJDKHBI OHUMAaTh, KAaK BIHUSCT 3HAK KO3((UIMEHTa Ha PacloyIOKEHUE B KOOPJMHATHON
wiockoctd rpapuka ¢ynkuuu y = KX, rme K @ 0, kak 3aBUCHUT OT 3HAa4YCHHU Ku bB3auMHOe
pacnonioxenue rpaduKkoB IByX GyHKIui Buaa y = kX + b.

®opmupoBaHue BceX (YHKIMOHATIBHBIX MOHSATHIA M BHIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a
TaKKe M3y4eHHE KOHKPETHBIX (YHKIMHA CONPOBOXKIAIOTCS PACCMOTPEHHUEM IPUMEPOB peaTbHbIX
3aBUCHUMOCTEN MEXIy BEIMYMHAMU, YTO CIIOCOOCTBYET YCHJICHHUIO MPHUKIAJIHON HallpaBI€HHOCTH Kypca
anreopsl.

2. CreneHb ¢ HATypaJbHbIM Noka3ateseM (18 yacon)

CreneHp ¢ HaTypaJIbHBIM ITOKa3arenaeM U ee cBoiicTBa. OgHowieH. @yHknuu y = x?, y = X* U uUX
rpadukH.

OcHOBHas 11eN1b - BBIPAOOTaTh yMEHHUE BBINOJHATH JEHCTBHUS HaJ CTENEHSAMH C HATypaJbHBIMU
nokasatensmu. CTemeHb ¢ HaTypalbHEIM MOKa3aTeleM U ee cBoiictBa. OnHounen. OyHkimm y = x2, y =
XM ux rpaduKy.

B nanHOll Teme maercs ompenereHHE CTENEHH C HaTypajibHbIM IIOKa3aTesneM. B kypce
MaTeMaTHKHU 6 KJjlacca ydaluecs YK€ BCTPEYaJIUCh C IPUMEpaMH BO3BEJIEHUS YUCEN B CTENEHb. B cBA3M
C BBIUMCJICHUEM 3HAUEHUN CTENEeHH B 7 Kjlacce JaeTcsl MPeCTaBIeHNE O HaX0XK/IEHUU 3HaYeHUH CTereHu
C MOMOIUBIO KaJbKYJsITOpa. PaccMaTpuBaroTCsl CBOWMCTBA CTENEHM C HAaTypalbHBIM IoKa3arenem. Ha
npHMepe JT0Ka3aTenbCcTBa cBOMCTB a' » a" = a"™™ a’:a"=a"", rne T > m, (a")" = a™, (ab) " = a"b "yuammecs
BIIEPBbIC 3HAKOMSTCS C JOKa3aTeIbCTBAMH, MPOBOAMMBIMU Ha ajlre0pandyeckoM Marepuane. YKa3zaHHbIE
CBOMCTBA CTENEHU C HATYypaJbHBIM MTOKA3aTeJIeM HAXOAAT MPUMEHEHHE NIPU YMHOKEHUHU OJHOUIECHOB U
BO3BEJICHUM OJHOWICHOB B cTeneHb. [Ipy HaxoXKIeHWM 3HAYEHUH BBIPAKEHUM, COIEpPIKAIIUX CTEIICHH,
0c000€e BHUMaHUE clieAyeT OOpaTUTh Ha MOPSA0K JEHCTBHIA.

PaccMotpenue GyHKuuit y = X2, y = X°MO3BONAET MPOAOKHTH paboTy 10 (OPMHUPOBAHHIO
YMEHHUH CTpOUTh U 4uTaTh rpaduku QyHkuuid. BaxxHo oOpaTuTh BHUMaHHE y4yalIMXcs HA OCOOEHHOCTH
rpaduka GyHKIME y = X2 rpadUK OPOXOIUT Yepe3 HAdalo KOOpAuHAT, ock Oy SBISETCS €r0 OChIO
CUMMETpUH, TpapUK PaCIONIOKEH B BEPXHEH MOIYIIIOCKOCTH.

VMenne cTpouTh Tpaduku GyHKIHH y = X°H y = X* HCHOIB3yeTCs I 03HAKOMIIEHHS y4YaIIHXCs C
rpaduyecKuM cocoOOM pelIeHUs] ypaBHEHHH.

3. MHuoroujieHbl (23 yaca)

Muorounen. CrnokeHue, BEIUNTAHUE U YMHOKEHHE MHOTOUIICHOB. Pa3noskeHne MHOTOYJIEHOB Ha
MHOXUTCIIN.

OcHoBHasl 1€k — BBIPA0OTaTh YMEHHUE BBIMOIHATH CIOKEHHE, BBIUMTAHUE, YMHOXKEHHE
MHOT'OYJICHOB U Pa3JIOKCHUEC MHOT'OYJICHOB HA MHOXKHUTCIIN.
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JlanHas TeMa wurpaer (QyHJAMEHTAJIbHYIO pOJb B (OPMHUPOBAHUU YMEHMs BBINOIHATH
TOX/IECTBEHHBIE TPeoOpazoBaHMs airedpanueckux BbipaxkeHud. dopmupyembie 3aech GopMalbHO-
OIIEPATUBHBIE YMEHHs SBISIOTCS ONOPHBIMHU IPH H3YYEHUM NCHCTBUH C PAaLMOHATIBHBIMH JIpOOsSMHU,
KOPHSIMH, CTEIIEHSIMU C pallMOHAIbHBIMU IIOKA3aTENISIMHU.

W3ydyeHne TeMbl HAUMHAETCA ¢ BBEICHUS IOHATUN MHOTOYWICHA, CTAHAAPTHOI'O BUJJa MHOTO4JICHA,
CTeNeHU MHOrowieHa. OCHOBHOE MECTO B 3TOM TEME 3aHUMAIOT aJIFOPUTMbI JEUCTBUI C MHOIOWIEHAMU -
CIIO)KCHHME, BBIYMTAHHE M YMHOMKEHHE. Ydaluecs JODKHBI IIOHMMAarb, 4YTO CyMMY, pPa3HOCTb,
IIPOM3BEIECHNE MHOTOYIEHOB BCErJa MOKHO IPEICTaBUTh B BHUJE MHOrouieHa. [leficTBus cioxeHwus,
BBIUATAHUS M YMHOXXCHHsS MHOTOUWICHOB BBICTYNAIOT KaK COCTaBHOM KOMIIOHEHT B 3aJaHUsAX Ha
npeoOpa3oBaHus LebIX BblpakeHUH. [loaToMy HeuenecooOpa3HO MEpexoauTh K KOMOMHMPOBAHHBIM
3aJIaHUSAM IPEXKIE, YEM YCBOCHBI OCHOBHBIE QJITOPUTMBI.

Cepbe3HOC BHMMAaHHME B JTOM TeME YIENAETCA Pa3lOKEHUI) MHOTOWICHOB HAa MHOMKUTEIN C
MIOMOIIIBI0 BBIHECEHHS 32 CKOOKH OOIIEr0 MHOXKUTEJNSA M C TIOMOIIbI0 TpynnupoBKH. COOTBETCTBYIOIINE
peoOpa3oBaHus HaXOAT IUPOKOE IPUMEHEHNE KaK B Kypce 7 Kiacca, Tak U B IMOCIEIyIOIUX Kypcax,
0CcO0EHHO B ICHCTBHSIX C PAllMOHAIBHBIMH IPOOSIMHU.

B nmaHHOM Teme ywammecs BCTPEYAIOTCS C IPUMEpPaMHU HMCIOJIb30BAaHUS PacCMaTPUBAEMBIX
npeoOpa3oBaHUil NPU PEIICHHH Pa3HOOOpa3HBIX 337ay, B YaCTHOCTH NPU PEIICHHH YpaBHEHHH. DTO
MIO3BOJISIET B X0/1€ U3YYEHUS TEMbI POJIOJDKUTE PaboTy 10 (OPMHUPOBAHUIO YMEHUS pelllaTh YpaBHEHUS,
a TaKKe pelarb 3aJadyd METOJAOM COCTaBJICHHs YpPaBHEHHMHW. B 4uCIIO ynpaXHEHUH BKIKOYAKOTCA
HECJIOKHBIE 3aJJaHKsI Ha JOKa3aTEJIbCTBO TOXKAECTBA.

4. ®opMyJibl COKPAIIEHHOT0 YMHOKeHus (23 yaca)

dopmymsl (a = b)? = a2 £ 2ab + b?, (a + b)®= a® + 3a%b + 3ab?+ b3, (a £ b) (a® + ab+ b?) = 2%+ b®,
[Tpumenenne GopMys COKPAIEHHOTO YMHOXKEHUS B IPEOOPA30BAHMSIX BBIPAKCHHIA.

OcHoOBHas 11esib - BbIpa0OTaTh yMEHHE NPUMEHATh (OPMYJIbl COKPAIEHHOIO YMHOXEHHS B
peoOpa30BaHUAX LENbIX BRIPAKEHHI B MHOTOWIEHBI ¥ B Pa3JI0)KEHUH MHOTOWICHOB Ha MHOKHTEIIH.

B nannoii Teme mpojoikaercss pabora Mo (OPMHPOBAHUIO Yy YYAIUXCS YMEHUS BBIIOIHATH
TOXKIECCTBEHHBIE TPeoO0pa3oBaHMs MENbIX BbIpaxeHWH. OCHOBHOE BHHMAaHHE B TEME YJENACTCS
dopmynam (a - b) (a + b) = a2 - b?, (a = b)>= a? + 2ab + b% Yuammecs JomKHBI 3HATH 3TH GOPMYIHI U
COOTBETCTBYIOIIIME CJIOBECHBIE (OPMYIMPOBKU, YMETh NPUMEHATh HUX KaK «CjJeBa HalpaBo», TaKk H
«cIIpaBa HAJIEBO.

Hapsify ¢ yka3aHHBIME paccMaTpuBaroTcs Takke Gopmynsl (a = b)® = a® + 3a%b + 3ab? + b®, a3+ b3
= (a = b) (a® £ ab + b?). OxHako OHM HAXOAAT MeHbIIEE MPUMEHEHHE B Kypce, IO3TOMY HE CIepyeT
W3JIUIIHE YBJIEKAThCSI BHIITOJIHEHUEM YIPa)KHEHUH Ha X UCIOJIb30BaHUE.

B 3akiarouMTenpbHOM YacTM TEMbl pacCMaTpUBAETCS NPUMEHEHHE DAa3IMYHBIX IPHEMOB
Pa3IoKeHUsI MHOTOYIEHOB Ha MHOKUTEIH, a TAKKE MCIIOIb30BaHUE NMPeoOpa3oBaHU 1IETbIX BbIpaKEHUN
JUI PELIEHUs IIMPOKOTo Kpyra 3a1ad.

5. Cucrembl JuHelHBbIX ypaBHeHHii (17 yacoB)

Cucrema ypaBHeHuHl. PelieHue cucTeMbl IByX JUHEHHBIX YPABHEHHUH C ABYMs NEPEMEHHBIMU U
€ro reoMmeTrpuyeckas HHTepnperanus. PelieHue TEKCTOBBIX 3aJad METOJOM COCTaBJIEHUS CHCTEM
YPaBHEHUM.

OcHOBHasl 11eJ1b - 03HAKOMUTh yYaIIUXCS CO CIIOCOOOM PELICHHs] CUCTEM JIMHEHHBIX YpaBHEHUN ¢
JIBYMsI IEpEMEHHBIMH, BBIpa0OTaTh YMEHHUE pPelIaTh CUCTEMbl YPAaBHEHUH U IPUMEHSTh UX MPHU PEIICHUN
TEKCTOBBIX 3a]1a4.

N3ydyeHne cucreM ypaBHEHHUH pacmpenensercd Mexay Kypcamu 7 m 9 kmaccoB. B 7 kmacce
BBOJIUTCSI IOHSTUE CUCTEMBI U PACCMATPUBAIOTCS CUCTEMBI JINHEHHBIX YpaBHEHUH.

W3noxeHne HaYMHAETCS ¢ BBEIEHUS MTOHATHS «JIMHEHHOE ypaBHEHUE C ABYMsI IIEPEMEHHBIMIWY. B
CUCTEMY YNPa)KHEHUI BKIIIOUAIOTCA HECIIOKHBIE 3aJ]aHUsl Ha pEIlIeHHEe JTMHEHHBIX YpaBHEHUH C JBYMS
MIEPEMEHHBIMU B LIEJIBIX YHCTIaX.

dopmupyeTcss yMeHHE CTpOMTh Tpaduk ypaBHenus a + by= c, rme a # 0 wim b # 0, npu
pa3NUyYHBIX 3HAa4YeHWsIX a, D, c. BBeneHume rpaduueckux oOpa3oB JaeT BO3MOXKHOCTH HArJISTHO
HCCIEA0BATh BOMPOC O YUCIE PEMIEHUI CUCTEMBI JIBYX JIMHEWMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU.

OcCHOBHOE MECTO B JaHHOM TEME 3aHMMAaeT W3YYEHHE aAJFOPUTMOB pPEIICHUS CUCTEM JBYX
JUHENHBIX YPAaBHEHUH C ABYMS NIEPEMEHHBIMH CIIOCOOOM MOACTAHOBKH U CIIOCOOOM CIIOKEHHS.
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BBenenue cucreM MO3BOJIAET 3HAUMTEIBHO PACHIMPUTh KPYI TEKCTOBBIX 3a7ad, pPEIIAeMbIX C
MOMOIIBI0 amnmnapaTa anreOpsl. [IpuMeHeHHe CUCTeM YNpoIaeT Mpolecc MepeBoja JaHHBIX 33/Ja4d C
OOBIUHOTO SI3bIKA Ha SI3BIK YPABHEHMIA.

6. ITosTopenue (11 yacoB)
(1Mo reoMeTpHH)
I'naBa 1.HauyanbHble reomeTpudeckne cBeeHus(10 yacon)

[Ipocreiimue reomeTpuyeckue GUrypbl: mpsMas, TOYKa, OTPe30K, Jyd, yroi. [loHsTue paBeHcTBa
reomerpuueckux Quryp. CpaBHeHHE OTpPE3KOB W YIJIOB. VI3MepeHHE OTpE3KOB, JJIMHA OTpe3Ka.
N3mepenune yrnos, rpaaycHas wepa yriaa. CMexXHbIE W BEpTUKAJIbHBIE YIJIbI, HMX CBOWCTBA.
[lepnenaukynsipHbIE MIPSMBIE.

Hesb: cucreMaTH3UpPOBATh 3HAHUS OOYUYAIOMIMXCS O MPOCTEHIINX FeOMETPUYECKUX (HUTypax U UX
CBOIMCTBAxX; BBECTU IIOHATHE PaBEHCTBA (UTYP.

B nanHOM TeMe BBOAATCS OCHOBHBIE TE€OMETPUYECKHE IIOHATHS M CBOMCTBA IIPOCTEHINNX
reoMeTpuyYecKux (GUryp Ha OCHOBE HAIJISAHBIX MPEACTaBICHUN OOydarolmuxcs MyTeM 0000IIeHUs
OYEBHJIHBIX WM U3BECTHBIX M3 Kypca mareMaruku |— 6 kimaccoB reomerpuyeckux (axtos. [lonsrue
aKCHOMBI Ha HayaJIbHOM JTare 00y4eHHs] HE BBOJUTCS, U CaMU aKCUOMBI HE (OPMYITUPYIOTCS B SBHOM
Buzie. HeoOXoammMble HCXOIHBIE TIOJI0KEHHUS, HA OCHOBE KOTOPBIX M3y4YarOTCsS CBOHCTBA T€OMETPUYECKHUX
buryp, npuBoasATCS B omucarenbHO Qopme. [IpHHIMIHATEHEIM MOMEHTOM JAaHHOW TEMbl SIBISETCS
BBEJICHHE TOHITHS PAaBEHCTBA T€OMETPUYECKHX (PUTYyp Ha OCHOBE HATJISATHOTO TOHSATHS HAJOXKCHHS.
OrnpenesieHHOE BHUMAHUE JIOJDKHO YIIEIAThCA MPAKTHUYECKUM IPUIIOKEHUSAM F€OMETPUUYECKUX TOHATHUH.
I'naBa 2.Tpeyroabauxku(17 4acoB)

Tpeyronenuk. IlpusHaku paBeHCTBa TpeyrosbHUKOB. llepnenmukynsap k npsmon. Menuassl,
OMCCEKTPUCHI M BBICOTHI TPEYrojbHHKA. PaBHOOEIPEHHBI TPEYTOJILHUK M €ro CBOWCTBA. 3ajadd Ha
IIOCTPOEHHUE C TOMOILBIO [IUPKYJIS U TUHEHKH.

Ileab: BBECTH MOHATUE TEOPEMBI; BHIPAOOTATh YMEHHE JI0Ka3bIBaTh PABEHCTBO TPEYTOJbHUKOB C
MIOMOIIIbIO U3YYEHHBIX TPU3HAKOB; BBECTH HOBBIN KJIACC 33]1a4 — HAa [TOCTPOEHUE C TOMOILBIO [IUPKYJIS U
JINHENKH.

[Ipu3Hakyu paBeHCTBA TPEYrOJBLHUKOB SIBIISIOTCSA OCHOBHBIM pa0OYuMM ammapaTroM BCEro Kypca
reoMeTpun. JlokazarenbcTBO OoJibllIell YacTH TEOpEM Kypca M TakkKe pEelIeHHe MHOTUX 3ajad
MIPOBOJIUTCS MO CJIEIYIOLIEH cXxeMme: MOUCK PAaBHBIX TPEYroJbHUKOB — OOOCHOBaHME MX PABEHCTBA C
ITOMOIIIBIO KAKOTO-TO ITPU3HAKA — CJIE/ICTBUS, BBITEKAOIINE U3 PABEHCTBA TPEYTOJIbHUKOB.

[IpuMeHeHNEe TNPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB IPH PEIIEHUM 3anad JacT BO3MOKHOCThb
IIOCTENIEHHO HAaKaIlJIMBaTh OIIBIT MPOBEICHUS JOKa3aTEeNbHBIX paccyxiaeHud. Ha HagasbHOM JTame
U3yYEHUs U IPUMEHEHMsI PU3HAKOB PABEHCTBA TPEYTOJIbHUKOB 11€J€CO00pa3HO UCIOIb30BaTh 3aaull C
TOTOBBIMU YEPTEKAMH.

I'maBa 3. ITapannenbnbie npsimbie(13 yacos)

[Tpu3Haky mapaienbHOCTH MPSAMBIX. AKCHOMA MapajljiesbHbIX NpsMbIX. CBONCTBa MmapajieNbHbIX
MIPSIMBIX.

Henab: BBECTH OAHO W3 BAXKHEWMIIMX NOHATUN - MOHATHE MapaJUICIbHBIX INPSAMBIX; IaTh IEPBOE
IpeJCcTaBIeHHe 00 aKCMOMaX U aKCMOMaTHYECKOM METO/IE B TEOMETPHH; BBECTU aKCUOMY IMapajlIebHbIX
MIPSIMBIX.

[lpu3Haku M CBOICTBa MapajulebHBIX MPSMBIX, CBA3aHHBIE C YIJlaMH, OOpa30BaHHBIMHU IIPH
MepeceyeHny JBYX MPSAMBIX CEeKylled (HakpecT JeXaluMH, OJHOCTOPOHHMMHM, COOTBETCTBEHHBIMH),
IIMPOKO UCHOJB3YIOTCS B JalbHEUIIEM NPH U3YYEHUH YETHIPEXYTOJIbHUKOB, TIOJJOOHBIX TPEYTOJILHUKOB,
IIPY PELICHNH 33/1a4, a TAKXKE B KypCEe CTEPEOMETPHUHU.

I'naBa 4. CooTHOLICHHS MeKAY CTOPOHAMM M YIJIaMH TpeyrojbHuka (18 yacos)

Cymma yrnoB TtpeyronbHuka. COOTHOHIEHHME MEXKIAYy CTOPOHAMH M yIJaMH TpPEyTrOJbHUKA.
HepaBenctBo TpeyronbpHuka. IIpsMOyrosibHblE TpEyrojbHUKH, UX CBOWCTBA M INPU3HAKW PaBEHCTBA.
Paccrossnue ot Toukm 10 mpsmoi. PaccrosHue mexay mnapaiienbHbIMH OpsMbIMU. [locTpoeHue
TPEYTOJIbHUKA T10 TPEM IEMEHTaM.

Henb: paccMOTPETh HOBBIE HHTEPECHBIE M BaXKHBIE CBOWCTBA TPEYTOJIbHUKOB.

B naHHON Teme OKa3bIBACTCS OJHA U3 BAXXHEUIIUX TEOPEM I€OMETPUU — TEOPEMA O CyMME YIJIOB
TpeyrojibHuka. OHa MO3BOJSET JaTh KiIacCU(PUKAIMIO TPEYroJbHUKOB IO yriaMm (OCTPOYTOJbHBIMU,
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MPSIMOYTOJIbHBIN, TYNOYTOJbHBIN), a TaKK€ YCTAHOBUTH HEKOTOpBIE CBOMCTBA M MPU3HAKH PAaBEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TonsiTe paccTOsSHUS MEXIY MapajlIeIbHBIMU TNPSIMBIMH BBOJUTCS Ha OCHOBE JIOKA3aHHOM
MpEABAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKM KaXJAOM M3 JBYX MapaJUICIbHBIX MPSMBIX
paBHOYAAJIEHBI OT JPYroi MpsAMON. DTO MOHSTHE UTPaeT BaXKHYIO pPOJIb, U YACTHOCTU MCIIOJIb3YETCS B
3a/1ayax Ha MOCTPOCHHUE.

[Ipu pemienuu 3agad Ha MOCTPOEHHE B 7 Kjacce CIENyeT OTPaHUYUTHCS TOJBKO BBIIOJIHEHUEM M
ONMHMCAaHUEM TIOCTPOCHUSI UCKOMOW (UTYphl. B OTAENBHBIX Cllydasx MOXHO MPOBECTH YCTHO aHAIU3 U
JI0Ka3aTeNIbCTBO, a BJIEMEHThl HCCIENOBaHMsS JOJDKHBI IMPUCYTCTBOBATh JIMIIL TOIJA, KOIrJAa 3TO
OTOBOPEHO YCIOBUEM 3aJauu.

IHoBTOpenue. Pemenue 3anau.(10 yacos)
Hean: [ToBTOpenne, 00600IIEHNE U CUCTEMATU3AIMS 3HAHWKM, YMEHUN W HAaBBIKOB 3a KypC reoMeTpuu 7

KJacca.
Ne HasBanue paznena KonnuecTBo yacos

Ausredpa

1 BripakeHusi, TOKJeCTBa, ypaBHEHUS 26

2 OyHKIMH 18

3 Crenenn C HATypaJIbHBIM MOKa3aTelIeM 18

4 MHOTO4ICHBI 23

5 DopMyIIbl COKPALIEHHOTO YMHOXEHHS 23

6 CucreMbl TMHENHBIX YpaBHEHUN 17

7 [ToBTOpEeHUE 11
I'eomerpus

1 HauanpHbie reoMeTprUeCKUe CBEICHUS 10

2 TpeyrosnbHUKH 17

3 [TapannensHbie npsMbIe 13

4 CooTHOLIEHUsI MEXKIAY CTOPOHAMU M yTIaMU 18
TPEYroJIbHUKA

5 IToBTOpenue. Pemenue 3anay 10
UTOI'0 204

TpeGoBanus K YPOBHIO NOATOTOBKH 00yYaIIMXCS

B pesynbprare uzydenus anre6psl B 7 KJacce yUYEHUK JIOHKEH YMETh:

® COCTaBNATh OYKBEHHbIE BBIpAKEHUS W (QOPMYJBl MO YCIOBUSAM 3a/ad, OCYLIECTBISATh B
BBIp@KEHUSAX U (POpMynax 4MCIOBBIE MOJCTAHOBKH U BBIMOJHATH COOTBETCTBYIOILME BBIYUCIICHMUS,
OCYILIECTBIIATH MOJICTAHOBKY OJIHOTO BBIP@XXEHUS B IPYTO€; BhIpaXXaTh U3 POPMYJI OJHY NTEPEMEHHYIO
4epe3 OCTAIIBHBIE;

®  BBINOJIHATH OCHOBHBIE JIGIZCTBHH CO CTCIICHAMHA C HAaTypaJbHBIM IMOKA3aTCJIEM, C MHOT'OYJICHAMU,
BBIIIOJIHATE TOXIACCTBCHHBIC Hp606pa3OBaHI/ISI OCJIBIX BBIpa)KeHPIfI; BBITIOJIHATE  PA3JIOKCHUC
MHOT'O4YJICHOB HAa MHOKHTCIIN,

® pewarb JIMHEWHBIE YpPaBHEHUS U YPAaBHEHMS, CBOASILIMECS K HUM, CUCTEMBI JBYX JIMHEMHBIX
YpaBHEHUH,

® pemaTh TEKCTOBBIE 3a/Jaydl aJreOpanvyeckuM METOJOM, HWHTEPIPEeTUPOBATh MOJIYUYEHHBIH
pe3yNbTaT, MPOBOJIUTH OTOOP peUIeHHH, UCXOS U3 POPMYTUPOBKH 3a4a4H;

i 1/13o6pa>1<aTL YucCjia TOYKaMH1 Ha KOOpHHHaTHOfI HpHMOﬁ

i ONpCACIIATE KOOPAUHATBI TOYKH IJNIOCKOCTH, CTPOUTH TOYKHU C 3aJIaHHBIMH KOOPJAUHATAMMU,
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® HaxoAWTh 3HAYCHHUE QYHKIINU, 3aIaHHON (HOPMYII0i, TaOIuIEeH, Tpad)UKOM I10 €€ apTyMEHTY,
HAXO/UTh 3HAUCHHE apTryMEHTa 0 3HAYCHHIO (DYHKINH, 3aJaHHOM rpadUKOM W TaOJIHIIeH;

® OmUCHIBaTh CBOMCTBA M3ydeHHBIX QyHKuud (Y = KX + b, y = kX, Yy = X2, Y = x?) ¥ CTpOUTh UX
rpaduKu.

UCIOJIb30BaTh NIPUOOPETEHHBIE 3HAHUSA U YMEHMS B IPAKTUYECKON NEATEIbHOCTH M IOBCEAHEBHOM
HKU3HU JJIS:

B BBIIOJHEHUs pacuéToB M0 GOpMyJiaM, COCTABIEHUS (OPMYII, BEIPAXKAIOLIUX 3aBUCUMOCTb MEXTY
peanbHBIMU BETHUMHAMHE; HAX0XKJICHHUS HY>KHON ()OPMYIIBI B CIIPABOYHBIX MaTepHajax

B MOJCIUPOBAHMSA IPAKTMUYECKMX CUTyallMd M HUCCIEAOBaHHE IIOCTPOEHHBIX MOJAEIeH ¢
WCIOJIB30BAHUEM amIapara ajareOpbl; OMUCAHHUS 3aBUCUMOCTH MEXIY (PU3HMUECKUMH BEIUYHMHAMU
COOTBETCTBYIOLIMMHU (POPMYJIaMH IIPHU UCCIICAOBAHUH HECJIOKHBIX MPAKTHUECKUX CUTYalUi;

E  HMHTEpHIpeTanuy rpaduKkoB peabHbIX 3aBUCUMOCTEH MEX/1y BETUYNHAMH.

B pesynbraTte u3yueHus Kypca reoMeTpun 7 Kiiacca 00yJaromuecs JOJKHBI:

ymemb
o MOJIH30BATHCA SI3LIKOM T€OMETPHH JIJI ONTUCAHUS MPEAMETOB OKPYKAIOIIET0 MUPA;
o pacrno3HaBaTh reoMeTpudeckue GUrypsl npsimasi, OTpe30K, Jy4, yroil, TPEYrolIbHUK, Pa3nuyaTh UX

B3aMMHOC pPacCIIOJIOKCHUC,

. M300pakaTh TCOMETPUUYECKUE (PUTYPHI; BBITIOIHATH YEPTEKH IO YCIOBHIO 33/1a4; OCYIICCTBISATH
npeodpaszoBanus puryp;

o BBIYHCIIATD 3HAYCHUA I'COMCTPHUYCCKUX BCIIMYNH (,Z[J'II/IH, er'IOB), B TOM 4YHUCJIC HaXOIUTb CTOPOHLI,
YIJIbI TPEYT'OJIBHUKOB;

o pelaTbh reoOMeTpUYECKHE 3a/1a4M, ONHUPAsCh HA U3YYEHHbIE CBOWCTBA (UT'Yp U OTHOIICHUN MEXTY
HUMHU, IPUMEHSS JOMOJIHUTENbHbBIE TOCTPOEHUS, allre0panuecKuii anmnapar;

o IMPOBOAWUTE AOKA3aTCIbHBIC PACCYKIACHUA IPU PCHICHUN 3ada4, UCIIOJIb3ysd U3BECCTHBIC TCOPCMBI,
O6Hapy)KI/IBa$I BO3MOXXHOCTH IJIA UX HUCITIOJIB30BAaHUA,

HCIIOJIB30BaATDHb npuoﬁpeTeﬂﬂme S3HAHUA MU YMCHHUHA B HpaKTquCKOﬁ HCATCJIBbHOCTH M
NOBCEAHEBHOM KM3HHU JIJIS:

o OIMMCAaHUA PpCAJIbHBIX CI/ITyaI_II/Iﬁ Ha A3bIKC TCOMCTPHUH,

o peHICHUS NPAKTUYCCKUX 3a/1a4, CBA3AHHBIX C HAXOXKIACHUEM I'COMECTPUICCKHUX BCIINYNH (I/ICHOHLSYSI
npu H€O6XO)II/IMOCTI/I CIIPpaBOYHHUKHU U TCXHUYCCKHE CpC)lCTBa);

. MOCTPOSHHUH T€OMETPHUECKUMH UHCTPYMEHTaMU (JIMHEHKa, yTOJIbHUK, IUPKYJIb, TPAHCIOPTUP

KPAUTEPUU U HOPMbI OIIEHKW 3HAHUI, YMEHU 1 HABBIKOB OBYYAIOIINXCS 11O
MATEMATMUKE.

1. OHEHKA IIMCbMEHHBIX KOHTPOJIBHBIX PABOT OBYYAIOIIUXCS 110 MATEMATHUKE.
OTBeT OIlEeHNBAETCI OTMETKOH «5», €CIH:
» paboTa BBIMOJIHEHA MTOJIHOCTHIO;
» B IIOTHYECKUX PACCYXICHUSIX U 00OCHOBAHUH PEIICHHS HET MPOOETIOB U OUIHOOK;
» B PCIICHUU HET MAaTEMAaTUYECKUX ONIMOOK (BO3MOXKHA OJTHA HETOYHOCTh, OMUCKA, KOTOpasi He
SIBJISIETCS CJIE/ICTBHEM HE3HAHUSI HJIM HETIOHUMaHUs y4eOHOT0 MaTepuana).
OtMmeTka «4» CTaBUTCS B CIEAYIOLIUX CIIydasx:
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» paboTa BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMS INArOB PEIICHHUS HEIOCTATOYHBI (EeCIu
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SIBISUIOCH CTICIUATFHBIM 00BEKTOM IMPOBEPKH );

» JIONyIIEHBI OJIHA OIMMOKA WJIM CTh JIBa — TPU HEJA0YETa B BBIKJIAJIKAX, PUCYHKAX, YepTekKax
win rpadukax (€Ciu 3TH BUJIBI pabOT HE SBISLTUCH CIICIUATHLHBIM 00BEKTOM IMPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIH:

» jonymieHo OoJiee OMHOW OImMOKM Wi 0Oojee JBYX — TpPeX HEIOYETOB B BBIKJIAJKAX,
yepTekax Wi rpadukax, HO oOydarmuiicss o0manaer o0sa3aTeIbHBIMI YMEHUSAMH I10 TPOBEPSIEMOM
TeME.

OTMeTKa «2)» CTaBUTCS, €CIIH:
» JONyIIEHbl CYIICCTBCHHBIC OINMOKW, IIOKa3aBIIME, 4YTO OOydaromuiics He o0Jaaaer
00s13aTeTbHBIMA YMEHHSIMHY 110 TAHHOM TeMe B TOJIHOM Mepe.

Y4uTenp MOXET MOBBICUTh OTMETKY 32 OPUTMHAJIBHBIN OTBET Ha BOIIPOC WJIM OPUTHHAIBHOE PEIICHHE
3aJla4yu, KOTOPhIE CBUACTEIBCTBYIOT O BHICOKOM MAaTeMaTUYECKOM Pa3BUTHH O0YYarOMIETOCs; 3a PEIICHHE
OoJjiee CIOKHOW 3aa4dl WM OTBET Ha OoJiee CIOXKHBIA BOMPOC, MPEIIOKEHHBIE 00y4aromeMycs
JOTIOJTHUTEIHHO TIOCIIE BBIMTOJIHCHUS UM KaKUX-JIHOO0 JPYTHX 3aTaHUi.

2.0I1EHKA YCTHBIX OTBETOB OBYUYAIOIUXCSA 1O MATEMATHUKE
OTBeT olleHUBAETCS OTMETKOM «5», €ClTU YUCHHK:

» TIOJIHO pacKpbUl COAEpKaHWEe Marepuana B 00BbEME, MPEAYyCMOTPEHHOM NpPOTPaMMON H
y4eOHUKOM;

> H3JI0KHUII MaTcpuall T'paMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3Yys MAaTeMaTHU4YCCKYIO
TEPMHUHOJIOTHIO U CUMBOJIHKY, B OTIPEJICIICHHOM JTIOTHYECKOH MOCIe0BATEIbHOCTH;

» TIPaBWJIBHO BBHITMIOJHWI PUCYHKH, YEPTEKH, TPAdUKH, COIYTCTBYIOIINE OTBETY;

» T1OKa3zajl YMEHHE WJUIIOCTPUPOBATh TCOPHUIO KOHKPETHBIMH IMPUMEpPAMH, NPUMEHSITh €€ B
HOBOU CUTYyallMH ITPU BBIITOJHCHUN NPAKTUYCCKOI'O 3aJaHu;

» TMPOJNEMOHCTPUPOBAI  3HAHWE TEOPHUM pAHEE HW3YYCHHBIX  CONYTCTBYIOUIMX  TEM,
c(hOPMUPOBAHHOCTh W YCTOMYHMBOCTH MCIIOIB3YEMBIX ITPU OTBETE YMEHUH M HABBIKOB;

» O0TBEYaJ CaMOCTOSITEIbHO, 0€3 HABOAALINX BOIIPOCOB YUHTEIIS;

> BO3MOXHBI OAHA — ABC HCETOYHOCTH IPU OCBCHICHUN BTOPOCTCIICHHBIX BOIIPOCOB HJIK B
BBIKJIaJIKaX, KOTOPBIE YUYEHUK JIETKO UCIIPABUII ITOCJE 3aMEUYaHUsl YUUTETIS.

OTBeT OIIEHUBAETCS OTMETKOM «4», €CITH YIOBIETBOPSET B OCHOBHOM TPEOOBAHMSM Ha OLIEHKY «5»,
HO IIpY 3TOM MMEET OJIMH U3 HEJOCTAaTKOB!

» B UBIOKEHWH JIOMYIIEHH HeOONbIIMe TpOoOeNbl, HE WCKa3WBIIEe MaTeMaTHYecKoe
COJIEp’KaHUE OTBETA;

» JIONMyIIEHBl OJWH — JBa HEJOYeTa TPH OCBEIICHWHM OCHOBHOTO COJIEPYKAHHS OTBETA,
WCIIPABJIEHHBIE MOCTIE 3aMEUaHUs YUUTEIs;

> AONYIICHBI OIIIMOKa WJIH OoJjiee JABYX HECAOYCTOB IIPU OCBCUICHUHN BTOPOCTCIICHHBIX BOIIPOCOB
WJIU B BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIE MTOCIIE 3aMEYaHUs yUUTEN.

OtMmetka «3» CTaBUTCS B CICNYIONINX CIIyJasx:

» HENOJIHO PacKpBITO COJEpKaHHe Marepuana (Coaep)KaHue H3II0KEHO (parMeHTapHO, He
BCEr/ia MOCJIe0BaTEIbHO), HO TOKa3aHOo 001llee TOHUMaHKe BOMpOca U MPOJEMOHCTPUPOBAHbI YMEHHS,
JOCTATOYHBIE JIJII YCBOGHHUs MpOTrpaMMHOro Marepuana (ompeaeneHbl «TpeboBaHmsIMH K
MaTeMaTUYeCKOU MOJATOTOBKE 00YUYAIOIMIUXCs» B HACTOSIIEH MPOTpaMMe 10 MaTEMaTHKE);

» WMEJHCh 3aTPyJHCHUS WU JONYIICHbl OMIMOKM B ONPEICIICHUM MaTeMaTHYeCKOU
TEPMHUHOJIOTHH, YCPTECI)KaxX, BBIKIAJAKaX, HCIPABICHHBIC ITOCJI€C HECKOJBKHX HABOAAIIHUX BOIIPOCOB
YUUTENS,

> YUE€HUK HEC CIpaBUIICA C MNPUMCHCHHUEM TCOpHUU B HOBOH CUTyallul IIPpHU BBINIOJHCHUU
MPAKTUYECKOT0 331aHNUs1, HO BBITIOJIHMII 33/1aHUS 00513aTEILHOIO YPOBHS CIIOKHOCTH T10 IaHHOU TeMe;

> npu AOCTAaTOYHOM 3HAHHU TCOPETHYCCKOro mMarcpuaia BBIIBJIEHA HEJOCTAaTOYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH 1 HABBIKOB.

OTtMmeTKa «2» CTaBUTCS B CIEAYIONIUX CIy4asK:
» HE pacKpbITO OCHOBHOE COJIEp)KaHUe yueOHOr0 MaTepuana;
» OoOHapyXeHO HE3HAaHWE YYCHHKOM OoJbIlled WM HanOoJiee BaKHOM dYacTH yd4eOHOTO
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Marepuana;

» JONyIICHbl OIIMOKH B OIPEACICHHH TOHSATUH, NPU HCIOJIB30BAaHUM MaTeMaTU4eCcKOu
TEPMHUHOJIOTHH, B PUCYHKax, 4epTexkax WM Tpadukax, B BBIKIAJIKaX, KOTOPbIE HE HCIPABJICHBI MOCIE
HECKOJIbKMX HaBOJSIINX BOIIPOCOB YUUTEIS.

O0mas kaaccupukanus omMoOOK.
[Ipu oueHke 3HaHUM, yMEHUN U HABBIKOB O0YYAIOUINXCS CIEAYET YUUTHIBATh BCE OMUOKU (rpyObie
1 HerpyObIe) ¥ HETOUETHI.

I'pyObIMu cunTaroTcs OMIMOKY:
- HE3HaHUE OIpPE/ETICHUS] OCHOBHBIX MOHSATHM, 3aKOHOB, MPABUJI, OCHOBHBIX IOJIOKEHUH TEOpUH,
He3HaHue (GopMyI1, OOMIETIPHHATHIX CUMBOJIOB 0003HAYEHUH BEIMYMH, €AUHHI] UX U3MEPEHUS;
- HE3HaHWE HAMMEHOBAaHUMN €IMHULl U3MEPEHHUS;
- HEYMEHHUE BbIJIEJIUTh B OTBETE IJ1aBHOE;
- HEYMEHHE MPUMEHSTh 3HAHUS, JITOPUTMBI JUIsl pEIlIeHUs 3a/1a4;
- HEYMEHHE JIeNIaTh BHIBOJBI U 0000IICHMS;
- HEYMEHHE YUTATh U CTPOUTH rPaUKy;
- HEYMEHHUE 0JIb30BATHCS IEPBOMCTOUYHUKAMHU, YUEOHUKOM U CIIPABOYHUKAMU;
- noTepsi KOPHS WM COXPaHEHHE MOCTOPOHHETr0 KOPHS;
- oTOpackiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;
- paBHO3HAYHBIE UM OIIUOKU;
- BBIUMCIIUTENIbHBIE OIIMOKHY, €CJI OHU HE SIBJISIIOTCS ONUCKOM;
- JIOTUYECKHE OMIMOKH.
K HerpyObIM o1mnbkam cienyer OTHECTH:
- HETOYHOCTh (OPMYIUPOBOK, OMPEICICHUN, MOHITHI, TEOpUN, BbI3BaHHAs HEMOJHOTOM OXBaTa
OCHOBHBIX IPU3HAKOB OINPEICIIIEMOI0 MOHSTHUS WJIM 3aMEHOM OJHOro - JIBYX M3 3THX IPHU3HAKOB
BTOPOCTETICHHBIMH;
- HETOYHOCTH Tpauka;
- HEPaLMOHAIBHBII METOJl peIHIeHHs 3aJa4yd WIA HEIOCTaTOYHO MPOJYMAHHBINH IJIaH OTBETa
(HapylIeHue JIOTUKH, TOJIMEHA OT/EJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH );
- HepalOHAJIbHBIE METO/1bI pabOTHI CO CIIPABOYHON U APYrol JIUTEpaTypoit;
- HEyYMEHHUE pellaTh 3aJauu, BBIOIHSITh 3a/1aHus B OOIIEM BH/IE.
Henoueramm sBnstoTCs:
- HEepalMOHAJIbHBIE IPUEMBI BBIUUCICHUH U TPeoOpa3OBaHuii;
- HeOpe)KHOE BBINOJIHEHHE 3allUCel, uepTexeil, cxeM, rpaduKoB.
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE KYPCA AJII'EGPbBI

No HanMmeHnoBaHue pa3esa u TeM Koa-Bo Jara no Hara
/1 4acoB IJIAHY dpaxTuyecku
I'naBa 1. BeipaxeHnus, To:kaecTBa. YpapHeHnus (26 yacon)
1-5 Brrpaxkenus 5
6-11 [IpeoOpazoBaHue BRIPAKEHHIA 6
12 KonTpoabnas padora Nel no teme «BpipaskeHusn) 1
13-21 | YpaBHEHUs c OAHOM NEpEMEHHOI 9
22-25 | CraTuCTHYECKHE XapaKTePUCTHKU 4
26 KonTpoJbHas padora Ne2 no teMme «YpaBHEeHHUs» 1
I'naBa 2.®@yukuuu (18 yacon)
27-33 | OyHKMH U UX TpaduKu 7
34-43 | Jlunetinas GyHKIHS 10
44 KonTpoannas padora Ne 3 mo teme « DyHKIUW) 1
I'naBa 3.Ctenens ¢ HaTYypaJbHBIM Noka3aTteseM (18 yacoB)
45-54 | CteneHb U €€ CBOMCTBA 10
55-61 | OmHOYIIEHBI 7
62 KonTtpoannas padora Ne 4 no teme «Ctenenn ¢ 1
HATYpPaJIbHBIM IOKa3aTeJeM»
I'naBa 4. MHuoro4wiensl (23 yaca)
63-66 | CymMma u pa3HOCTh MHOTOYJICHOB 4
67-73 | [IpousBeneHue oqHOWICHA HA MHOTOUYJICH 7
74 Kontposnnas padora Ne 5 mo teme «Cymma, pa3HOCTb 1
MHOI'04JICHOB»
75-84 | [IpousBeneHue MHOTOWICHOB 10
85 KonTtposannas padora Ne 6 no teme «IIpousBenenue 1
MHOT04JIEHOB»
I'aaBa 5. @opMyJIbl COKPAIIEHHOTO0 YMHOKeHus (23 yaca)
86-91 | KBazpar cymMMBI 1 KBaipaT pa3HOCTH 6
92-97 | Pa3nocth kBagparoB. CymMMa 1 pa3sHOCTH KyOOB 6
98 KonTtpoannas padora Ne 7 o reme «@opmyJinl 1
COKPALIEHHOTO YMHOKEHHSD)
99-107 | IlpeoGpazoBaHKe LEIBIX BBIPAKEHUN 9
108 KonTtposnHas padora Ne 8 mo reme «npeodpa3oBanue 1
LEeJIbIX BBIPAsKEHUI»
I'nmaBa 6.Cuctembl TUHeHbIX ypaBHenuii (17 yacoB)
109-114 | JIunHeiiHble ypaBHEHUS C IByMsI IEPEMEHHBIMU U UX 6
CHCTEMBI
115-124 | Peuienue cucTeM JUHEWHBIX ypaBHEHHIMA 10
125 KonTtpoannas padora Ne 9 no teme «CucreMsbl 1
JINHEHHBIX YPABHEHMII»
IloBTOpenne (11 yacos)
126 [loBTOpenwue. IIpeoOpazoBanne BrIpakxeHNH 1
127 [ToBTOpenue. Pemenne ypaBHeHn 1
128 [ToBTOpenue. MHOro4sIEHBI 1
129-130 | IToBTOpenue. @opMyITBI COKPAIIEHHOTO YMHOKEHHUS 2
131 HToropasi KOHTPOJILHAN padoTa 1
132 HTorosmlii 3auet 1
133-134 | IToBTopenue. CucTemMbl TUHEHHBIX YpaBHEHUH 2
135 [NorTopenue. CTeneHb U ee CBOHCTBA 1
136 [Tosropenue. ['padukn GyHKIMiA 1
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KOHTPOJIbHBIE PABOTHI

Bapuanm 1 K—1(§ 1, 2)
e 1. Haitaure 3maueHue BoIpa’keHHA 6x— 8y mpwm x=%,
9

¥y=13-
® 2. CpaBHuTe 3HaveHusd BoipakeHun —0,8x—1 1 0,8x-1

npu x=06.

® 3. YupocTtuTe BRIpA:KeHHE:

a) 2x—-3y—11x+8y; 6) 5(2a+1)-3; B) 14x—(x—1)+(2x+ 6).
4. YupocTuTre BHIpaXeHHME M Ha¥uTe ero sHayeHHe:
-4(2,5a-1,5)+5,5-8 npu a=- .

5. U3 aByx ropoaoB, paccTossiHHe MeX Ay KOTOPBIMH § KM,
OJAHOBPEMEHHO HaBCTpeuy APYr APYry BbleXaJiu JIETKOBOH aB-
TOMOOMJIP M TI'PY30BHK M BCTpeTHJINCH 4yeped ¢t 4. CxopocTs
JerkoBoro aBromobuins v km/4. Hailiure CKOPOCTL rpy30BH-
kKa. OreeThTe HaA BoOIpoc 3ajaum, ecau s=200, t=2, v==60.

6. Packpoiite ckobru: 3x—(5x —(3x —1)).

Bapuanm 2 K—1(§ 1, 2)

® 1. Haiigure 3Hauyenue BuIpakeHusa 16a+ 2y npu a=%,
1
¥y==%"
® 2, CpaBHuTe 3HaueHUA BeIpaykeHU# 2+40,3a u 2-0,3a
npu a=-9.
® 3. YnpocTuTe BhIpajkeHHE:
a) dSa+7b—2a—-8b; 6) 3(4x+2)-5; B) 20b-(b-3)+(3b—10).
4, YupocTuTe BhIpa)kKeHHe M HaWAMTE ero 3Ha4deHUe:
~6(0,5x—1,5)—4,5x—8 npu x= %
5. U3 aByx roposos OoZHOBPEMEHHO HaBCTpeuy APYr ApPY-
Iy BhleXaJd aBTOMOOHMJIb ¥ MOTOIMKJ M BCTPETHJHCH 4Yepe3
t 4. HaliauTe paccTosHHe MexX Ay TOpPOAaMH, €CJH CKOPOCTh
aBTOMOOHIA U, KM/4, a CKOPOCTb MOTOILHKJa U, KM/4. Or-
BeTLTe Ha BONpOC 3ajauu, ecau t=3, v,=80, v,=60.
6. Packpoiite ckobku: 2p—(3p—(2p—-c)).
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Bapuanm 1 K—2 (§ 3)
® 1. Pemiure ypaBHeHUe:

a)%x=1m B) 5x—4,5=38x+2,5;

6) 6x-10,2=0; r) 2x—(6x—5)=45.

® 2. Tansa B mKoJy cHayaJja eaeT Ha aBToOyce, a IIOTOM
naetT nemkom. Bes popora y Hee zaHummaer 26 mma. Hper
oHa Ha 6 MUH poJamlne, dem ezer Ha aBTobyce. CKOJBKO
MUHYT OHa ejeT Ha aBToOyce?

3. B a1Byx capasix CIoMeHO CeHO, MPUYEM B IIEPBOM ca-
pae ceHa B 3 pasa Gosibinie, yem Bo Bropom. Ilocsie Toro xak
u3 nepBoro capasa yee3au 20 T cena, a BO BTOpPOH IIpHBE3JIH
10 v, B oboux capasx ceHa cTajlo MopoBHY. CKONBKO BCEro
TOHH ceHa OBLJIO B ABYX capaAXx NepPBOHAYAJNBHO?

4. Pemnre ypaBHenue 7x—(x+3)=3(2x-1).

Bapuanm 2 K—2 (§ 3)
® 1. Peuiure ypaBHeHHe:

a) & x=18; B) 6x-0,8=3x+2,2;

6) Tx+11,9=0; r) Sx—(7x+7)=9.

® 2, Yacte nyru B 600 KM TypHCT mpoJieTesl Ha caMmoJe-
Te, a YacTh mpoexay Ha aBtobyce. Ha camoJjeTe oH mpoje-
JaJ nyTh, B 9 pas Goaeiunii, yeM Ha aBToOyce. CKOJBKO KH-
JIOMETPOBR TYDPHCT HpoexaJ Ha aBTobyce?

3. Ha ogmoM yyacTke Obl10 B & pas 0oJablile caKeHIlEB
CMOPOAMHBI, 4yeM Ha ApyroMm. Ilocjsie TOoro kak ¢ nmepBoro y4a-
cTrka yBeaau 50 cakeHIeB, a Ha BTOpoil mocaauau eme 90,
Ha o00MX ydacTKax Ca’XeHIleB CTajo MopoBHY. CKOJIBKO Bce-
ro cakeHuen OblJI0 HA ABYX YUYacCTKAaX II€PBOHAYAJBHO?

4. Pemmnre ypaBHeHHne 6x —(2x—-5)=2(2x+4).

-13-



Bapuanm 1 K—3 (§ 5, 6)

e 1. ®yukuusa 3anaHa dopmysoi y=6x+ 19. Onpenenure:
a) sHauyeHue y, ecau x=0,5; 6) 3HaueHUe X, IPH KOTOPOM
y=1; B) npoxoaur iu rpapux GyHKIUM dyeped TOUKy A(—2; 7).

® 2. a) IlocrpoiiTe rpaduk pyHKmum y=2x -4,
0) YVkaxuTe ¢ nomoiipo rpadbmuka, ueMy paBHO 3HaUYeHUE Y
npu x=1,5.

® 3. B oxHoit u TO# Ke cHCTeMe KOOPAHMHAT IOCTPOMTE
rpapuku GyHKHUi: a) y=-2x; 6) y=3.

4, Haiigure KOoOpAMHATHI TOYKH IlepecedyeHUs rpauKoB
byHkmui y=47x-37 u y=-13x+ 23.

5. SamaiiTe GopMyJIoi JAHHEHHYIO (QYHKIHIO, rpaduk
KOTOpPOM napainiejseH npaMod y=3x-7 U IPOXOAHUT Uepes
HA4YaJ0 KOOpAMHAT.

Bapuamnm 2 K—3 (§ 5, 6)

e 1. Dyuxuua 3anaHa dopmynaon y=4x—-30. Onpenenunre:
a) 3HaveHHe Yy, ecJau x=-—2,5; O) 3HAYEeHHEe X, NPU KOTOPOM
y=-—6; B) mpoxoauT Jiu rpaduK GyHKINH yepe3 Toury B(7; —3).

® 2. a) IlocrpoiiTe rpaduk QyHKUUH Yy =—3x + 3.
0) ¥ka»KuTe ¢ nNoMoOINkI0 rpapukKa, NIpH KaKoOM 3HAUYEHUU X
3HaueHue Yy paBHO 6.

® 3. B ogHoif M TOH e cucTeMe KOOPAHMHAT MOCTPOMTE
rpadurn byrruwnii: a) y=0,5x; 6) y=-4.

4. HaniguTe KOOpPAHHATHI TOYKH IepecedeHHUA rpapHKOB
byHKnuiA y=-38x+15 u y=—-21x-36.

5. 3agaiite ¢dopMysoil JNHHeHHYH GQYHKUUIO, rpaduk
KOTOPO# mapaJjjieslieH NpAMOil y=-5x+8 U ODpoxoauT depes
Ha4aJi0 KOOPAMHAT.
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Bapuanm 1 K—4 (§ 7, 8)
e 1. Haiinure 3Hauenne Beipaxenuna 1 -5x? npu x=-4.

e 2. BrinonHuTe neiicTBUA:
a) y'-y'% 6) y*°:y5% B) (¥%)% 1) (2Y)'.

® 3. YmpocTuTe BRIpa)KeHUE:
a) —2ab®.3a?-b*; 6) (—2a%b?)3.

® 4. ITocrpoiiTe rpaduk ¢GyHKUHU y=x2. C IOMOIILIO
rpaduka onpejesuTe 3HaUYeHHe y npu x=1,9; x=-1,5.
252.55

57

5. Briuucnure:

6. YopocTuTe BHIpa>KeHUe:
4
a) 2 %xzya-(—l —%xya) ; 6) x"2. 3" x,

Bapuanm 2 K—4 (§ 7, 8)

® 1. Haiinure 3HaueHHe BhIpaxkeHusa — 9p mpu p=—l.

. 3

® 2. BrimonHuTe OeMCTBHUA.
a) ¢’-c?; 6) c18:¢% B) (¢*)% 1) (3¢)°.

® 3. YupocTuTe BLIparKeHHe:
a) —4x%y?- 3xy*; 6) (3x2y®)>.

® 4. Ilocrpoiite rpadux GyHKIHUU y=x2. C HOMOIIBLIO
rpadpuxa GyHKIHM onpeeauTe, NP KaAaKUX 3JHAUYEeHHAX X
3HAUeHHe J paBHO 4.
3%.27

812

6. Yupocrure BhIpa)keHue:

a) S%xﬁyﬁ-(—Z%xﬁy)z; 6) (a™*')?:a?".

5. Beiuucaure:
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Bapuanm 1 K—5 (§ 9, 10)

® 1. BrinosHuTe meicTBUA:
a) (3a—4ax+2)—(11la-14ax); 6) 3y*(y>+1).

® 2. BriHecuTe 00mMii MHOMKUTENs 34 CKODKHM:
a) 10ab-15b2%; 6) 18a®+ 6a.

® 3. Pemnre ypaBHeHHe 9x—-6(x—-1)=5(x+ 2).

® 4. IMTaccakupckuii nmoess 3a 4 4 mpolles TakKoe e pac-
CTOfIHME, KaKoe TOBapHBIN 3a 6 4. Haliaure ckopocTs macca-
KHPCKOr'0 Ioe3Zia, ecJd M3BeCTHO, UTO CKOPOCTH TOBAPHOIO
Ha 20 KM/4Y4 MeHBbIIe.
3x-1

6

6. YopocTuTe BeIpaskeHHe

2a(a+b-c)-2b(a-b-c)+2c(a-b+c).

_XxX_5-x
3

9 °

5. PemnTe ypaBHeHHe

Bapuanm 2 K—5 (§ 9, 10)

® 1. Brinmoauure aeiicrBudA:
a) (2a*-3a+1)—(7a%-5a); 6) 3x(4x*-x).
® 2. BriHecuTe 061 MHOMUTEJb 38 CKOOKH:
a) 2xy—3xy?; 6) 8bt+ 2b3.
@ 3. Pemture ypaBHenue 7-4(3x—-1)=5(1-2x).
@ 4. B Tpex mecteIx KJaccax 91 yueHuk. B 6 «A» Ha 2 yue-
HUKA MeHbIlue, yeM B 6 «B», a B 6 «B» na 3 yuenuxka 60Jb-
me, yeM B 6 «B». CKONMBKO yYaluxcsa B KaxAOM KJjacce?
x-1 _ 5-x + 3x

5 2 4 °

6. YopocTuTe BEIpaXXeHHE

3x(x+y+c¢)-3y(x—y—-c)-3c(x+y-c).

5. PemnTe ypaBHeHHe
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Bapuanm 1 K—6 (§ 11)

® 1. BeinosiHMTe YyMHOXKEHHE:
a) (c+2)(c - 3); B) (5x - 2y)(4x - y);
6) (2a—-1)(3a+4); r) (a-2)(a?-3a+ 6).
® 2. PasjoXuTe Ha MHOXHTEJIH:
a) a(a+3)-2(a+38); 6) ax—ay+ 5x->5y.
3. ¥Ynpocture BhipakeHue —0,1x(2x%+ 6)(5—4x?).

4. IlpegcraBbTe MHOroO4jJeH B BHJE NPOM3BEICHUA:
a) x2—xy—-4x+4y; 6) ab—ac—bx+cx+c-b.

9. I3 npamoyroasHOro jgucra (axHepbl BLIpE3aJu KBajl-
PAaTHYIO NJIACTHHKY, IJIA Yero ¢ OAHOHM CTOPOHBI JucTa (da-
Hephl OTpPes3asjiu IOJIOCY INMPHHON 2 cM, a ¢ APYroi, cocen-
Hel,— 3 cm. HaliiuTe cTOpPOHY IOJYYHBIIErocA KBajpara,
eCJIM M3BECTHO, YUTO ero ILolmagbs Ha 51 cm? MeHBbIe ILIO-
miaau NpsAMOyroJbHHKA.

Bapuanm 2 K—6 (§ 11)
® 1. BeinonHuTe YMHOIKEHHE!:
a) (a—5)(a-3); B) (3p+2¢)(2p+ 4c);

6) (bx+4)(2x-1); r) (b—-2)(b?+2b-3).
® 2. Pa3jioxuUTe Ha MHOMKHUTEJIN:
a) x(x-y)+a(x—-y); 6) 2a—2b+ca-cb.

3. Yopocrure Beipaxkenue 0,5x(4x?—1)(5x2+ 2).

4. IIpeacraBrTe MHOrouYJieH B BHAE IPOU3BEJEeHHUA:
a) 2a-ac-2c+c?; 6) bx+by—x—y—ax—ay.

5. BacceilH mMeeT nmpaMOyroasHy0o (Gopmy. OgHa u3 ero
ctopoH Ha 6 M Ooasmre apyroii. OH OKpPyKEeH HOPOIKKOM,
mupuHa Koropoit 0,5 m. Hailigure cropoHbl 0acceiiHa, eCJu
nJa0IaAbk OKPYIKAKINeH ero AopoxxKku 15 M2,
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Bapuanm 1 K—7 (§ 12, 13)

® 1. IIpeobpasyiiTe B MHOTOUJIEH:
a) (y—4)% B) (9¢—1)(5¢c+1);
6) (Tx+a)*; r) (3a+ 2b)(3a - 2b).
® 2. YupoCcTUTE BBIpaKeHHUe
(a—-9)2-(81+2a).
® 3. PaanoxuTe HA MHOMHUTEJH:
a) x*—49; 6) 25x%2-10xy + y2.
4. PeminTe ypaBHeHue
(2-x)P-x(x+1,5)=4.
9. BeimonHuTe melcTBUA:
a) (y>-2a)(2a+y?); 6) (3x%+x)?% B) (2+m)*(2—m)2.
6. PaznoxxuTe Ha MHOMKHTEJIU:
a) 4x*y*—9a*; 6) 25a%—(a+3)?%; B) 27m?3+ ns.

Bapuanwm 2 K—7 (§ 12, 13)

® 1. IlpeobGpasyiiTe B MHOro4JjeH:
a) (3a+4)3 B) (b+3)(b-3);
6) (2x-0b)3%; r) (oy—2x)(dy + 2x).
® 2. YnpocTHuTe BbIpasKeHHe
(c +b)(c—b)—(5c? -b?).
® 3. PazjioxuTe HA MHOXKHUTEJIH:
a) 25y°—a?; 6) c?+4bc+4b2,
4. Pemure ypaBHeHue
12 -(4-x)?=x(3 - x).
5. BuimosHuTEe nelcTBUA:
a) (3x+y?(83x—-y?); 6) (a®-6a)?; B) (a—x)?(x+a)
6. PasnoxuTe Ha MHOMKHUTEJU:

a) 100.:;4--;—3;2; 6) 9x%—(x—1)% B) x3+y°.
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Bapuanm 1 K—8 (§ 14)

e 1. YnpocTHuTe BBEIpAXXEHHE:
a) (x-8)(x-T)-2x(3x-5); 6) 4a(a—-2)—(a-4)?
B) 2(m+ 1) —-4m.
e 2. Pa3yo:KHTe Ha MHOMKHTEJIH:
a) x*-9x; 6) —5a%2-10ab-—5b2.
3. YnpocTuTe BhipajkeHue
(¥?-2y)* -y (y +3) (y - 3) + 2y (2y* +5).
4. Pa3jnoxuTe Ha MHOMKHUTEJIHN:
a) 16x*-81; 6) x’—x-y?—y.

5. Jlokakure, 4TO BhIpaKeHHe xZ-4x+9 npu awOHIX
3HAYEHUAX X NPUHAMAET IOJOKUTeJbHbIe 3HAYEHHNA.

Bapuanm 2 K—8 (§ 14)
® 1. YnopocTuTe BhIpaXeHHE:

a) 2x(x-3)-38x(x+5); 6) (a+7)(a-1)+(a-3)%
B) 3(y+ 5)*—3y>.
® 2. PasznoxxuTe Ha MHOMKHTEJH:
a) ¢?-16¢; 6) 3a2-6ab+ 3b2.
3. Yopocrure BBIpaj{eHHE
(3a-a?)?-a?(a-2)(a+2)+ 2a(7+ 3a?).
4. PaszjoxuTe Ha MHOMKHTEJIN:
a) 8la*-1; 6) y>-x*-6x-9.

5. Hokaxkure, 4yTo Bhipa>keHue —a’+4a-9 MoxkeT INpu-
HUMAaTh JIKAIIbL OTPUIATENIbHbIe 3HAUYEHHA.

-19-



Bapuanm 1 K—9 (§ 15, 16)

® 1. Pemnre cucreMy ypaBHEHHUI:

4x+y=3,
6x-2y=1.

® 2. BaHK npozaJ npeanpuHUMaTe] 0 r-Hy Pasuny 8 o06-
auranuit no 2000 p. 1 3000 p. CrkoabKo oOaHranuii Kamao-
ro HOMMHAaJa KynuJ r-H PasuH, ecau 3a Bce obauramnuu ObI-
Jo 3annageno 19000 p.?

3. Pemure cucteMy ypaBHEHUWIT:

{2(3x+2y)+9=4x+21,
2x+10=3-(6x + 5y).

4. Ilpamaa y=kx+b mpoxoaur deped TouKH A(3; 8) u
B(-4; 1). Hanppmure ypaBHEHHE 3TOM NPAMOH.
5. BeisscHuTe, UMeeT JIM pellleHHEe CHCTeMa:

3x-2y="1,
6x—-4y=1.
Bapuanm 2 K—9 (§ 15, 16)
® 1. Pemure cucremy ypaBHeHMH:
3x—-y="1,
2x+3y=1.

e 2. Besocunegucr exaa 2 4 mo JiecHOM jgopore m 1 4 mo
mocce, Bcero oH mnpoexan 40 km. CkKopocTh ero Ha Iocce
Oblsia Ha 4 Km/4y GoJblile, yeM CKOpPOCTL Ha JIECHOM Jopore.
C kakKoil CKOPOCTBHIO BeJIOCMIEAMCT eXaJl II0 IIIOCCe H ¢ KaKOoH
1o JiecHo# gopore?

3. Pemmute cucreMy ypaBHEHMM:

2(3x-y)-5=2x-3y,
5—(x-2y)=4y+16.

4. Ilpamaa y=kx+b npoxoautr uepe3 Touku A(H; 0) n
B(-2; 21). HanuumiuTe ypaBHeHHe dTOM IIPAMOIi.
9. BoiacHHTE, HMeeT JM pellIeHUf CHCTEMAa M CKOJBKO:

Sx—y=11,
- 10x+ 2y =-22.
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MTOTOBbBIE KOHTPONIbHBLIE PABOTHI

Bapuanwm 1 HK—1

® 1. Ynpocrure Bripaxkenue (a+ 6)°—2a(3 - 2a).

® 2. PemuTe cucreMy ypaBHEHMI:
Sx-2y=11,
4x -y =414.

® 3. a) Ilocrpoiite rpadux dyHknuu y=2x—2.
6) OnpenenuTte, NIPOXOAUT AU rpaduK GYHKIIUU Uepe3 TOUKY
A(-10; -20).

4. PasnoixxuTe HAa MHOMKUTEH!
a) 2a'b®-2a%b*+ 6a?b?; 6) x2-3x-3y-y°.

9. U3 nyHKTa A BHU3 IIO PEKE€ OTIPaBMJCA ILIOT. Yepes
1 4 "HaBcTpeuy emy u3 nyHKTa B, Haxoasmerocsa B 30 KM
oT A, BBHIIILJIA MOTODHAA JIOAKA, KOTOpas BCTPETHJIACH C ILIO-
TOM 4Yepe3 2 4 rocJie CBOero BeIxojga. HaiiauTe cofGCTBeHHYIO
CKOPOCTb JIOOKM, €CJOM CKOPOCThL TeYeHUA DEeKH 2 KM/d,.

Bapuanm 2 HE—1

® 1. Vopocture Beipaxenue (x —2)°—(x -1)(x +2).

® 2, Pemute cucTeMy ypaBHEHHI:
3x+5y=12,
x-2y=-".

@ 3. a) ITocrpoiite rpabuxk byHKuMUu y=-2x + 2.
6) OnpepenuTe, IPOXOAHUT JH rpapuk QYHKIHUU Uepe3 TOUYKY
A(10; —18).

4. Pagnomxure Ha MHOMKHUTEJH:
a) 3x%y®+ 3x%y?*-6xy?; 6) 2a+a’—b>-2b.

5. 3 mocesnka Ha CTAHIUMIO, PACCTOAHHE MEXXAY KOTOPLI-
Mu 32 KM, Bblexasn Bejsiocumneancrt. Yepes 0,50 4 HaBcTpeuy
eMy CO CTAHL(MH BhI€eXaJ] MOTOLMKJIMCT M BCTPETHUJI BeJIOCH-
negucra uepe3 0,5 u mocye cBoero Bele3ga. M3BecTHO, YTO
CKOPOCTE MOTOIMKJHKCTA HA 28 KM/4 OOJIBIIE CKOPOCTH Be-
Jocunegucra. HaliguTe CKOPOCTH KaXXJIOro M3 HUX.
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHME 110 'TEOMETPUH

Ne HaumeHoBaHue pa3aesia u TeM Koua-Bo JlaTa mo Jlara
/I 4acoB IUIaHY dhaxTnveckn
I'nas 1. HauyaabHble reomerpudeckue ceeaenus (10 yacon(
1-2 [Ipsmas u otpesok. JIyu u yrou. 2
3 CpaBHEHHE OTPE3KOB U YTJIOB. 1
4-6 Wsmepenune oTpe3koB. Mi3Mepenue yrios. 3
7-8 [IepnenaukynsipHbIe OpsSMbIE 2
9 Pewenue 3anay no teme «HavanbHble reOMETPUYECKUE 1
CBEICHHDY
10 KonTpoannas padora Nel no teme «HavanbHbIe 1
reoMeTpuYecKue cBeIeHUs»
I'maBa 2. Tpeyroasauku (17 yacoB)
11-13 | [lepBblit mpu3HAK paBEeHCTBA TPEYTOJIEHUKOB 3
14-16 | Menuanbl, GMCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA 3
17-20 | Bropoii 1 TpeTuil NpU3HAKU PaBEHCTBA TPEYTOJIbHUKOB 4
21-23 | 3amauu Ha IOCTPOEHUE 3
24-26 | Pemenue 3agad o teme «TpeyroabHUKN 3
27 KonTtpoannas padora Ne 2 o teme «TpeyroabHuKm» 1
I'nasa 3.[1apannensbHbie npsiMmble (13 yacoB)
28-31 | [Ipu3Haku mapajuieIbHOCTH JIBYX MPSIMBIX 4
32-36 | AkcHOMa MapajieabHBIX MPSMBIX 5
37-39 | Pemenue 3aga4d o teme «llapamiensHble IpsMbIe» 3
40 Kountposasnas padora Ne 3 mo teme «Ilapanieabubie 1
npsiMbIe)»
I'naa 4. CooTHOLIEHUSI MeKTY CTOPOHAMMU U yIjiaMu Tpeyrojbuuka (18 yacon)
41-42 | Cymma yriioB TpeyroJbHUKA 2
43-45 | COOTHOIIEHHSI MEXTy CTOPOHAMH H yTIaMH 3
TPEyroJIbHUKA
46 KonTtposbHas padora Ne 4 mo teme «CoOTHOIIEHUS 1
MEJKIY CTOPOHAMM M YIJIAMH TPEYroJbHUKA)
47-50 | IIpssMoyTONbHBIE TPEYTOIBHUKH 4
51-54 | [locTpoeHue TPEYTONBHUKOB IO TPEM JIEMEHTaM 4
55-57 | Pemenue 3agau mo teme «IIpsMoyronpHbIi 3
TPEYTOJIBHUK»
58 KonTtposbnas padora Ne 5 o teme 1
«IIpSAMOYT0JILHBIN TPEYTrOJIbHUK»
IoBTOpenue. Pemenne 3anau (10 yacos)
59-60 | [loBropenne IIpu3Haku paBEeHCTBA TPEYTOJBHUKOB 2
61-62 | [loBTOpenue. Ilpn3Haku napasuIeIbHOCTH MPSMBIX 2
63-64 | [loBTOpenue .IlpAMOyTroabHBIN TPEYTOIBHUK 2
65 [ToBTOpenne. Cymma yrioB TpeyroJIbHUKA 1
66 HTorosast KOHTpOIbHAsI paboTa 1
67-68 | [loBTOpenwue. Pemienue 3aaa4 1o Kypey 7 Kiacca 2
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KOHTPOJBHBIE PABOTBHI

KOHTPOJIBHASI PABOTA N 1

Bapuaur 1 ) )
1. Tpu Touku B, C m D nexar Ha OAHOM NPAMOH. HasecTHO,
yto BD = 17 c¢m, DC = 25 cm. Kaxoit mMoxer ObITE AJIMHA OTpe3-

Ka BC?
2., Cymma BepTMKaiAbHbIX yriaoB MOE u DOC, ob6pasosaH-

HEIX npu nepecedenuu npameix MC u DE, pasHa 204°. Hajigure
yronx MOD.

3. C noMompl0 TpaHCNOPTHpA HaYepTHTE YroJ, paBHBIA T8°,
H npoBeaHTe GHCCEKTPHCY CMEXHOro ¢ HMM yria.

Bapuaur 2

1. Tpn Touku M, N u K nexar Ha oamoit npamoii. Masecr-
HO, 4To MN =15 cm, NK = 18 cm. Kakum moxer 6miTh paccros-
Hue MK?

2. Cymma sepTukaibHeiXx yrios AOB u COD, of6pasosaH-
HBIX NpH nepecedeHHH npaMuix AD u BC, pasua 108°. Haijiaure
yron BOD.

3. C noMombI TPAHCIIOPTHPA HAYEPTHTe yroj, paBHbIN 132°,
H nposefuTe OHCCEKTPHUCY OJHOTO M3 CMEMKHBIX C HUM YIJIOB.
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KOHTPOJIBHAA PABOTA N 2

Bapuarsr 1

1. Ha pucynke 1 orpeaku AB u CD
umMeroT obmyio cepeauny O. Hoxkaxure,
yro £LDAO = ZCBO.

2. Jlyu AD — Ouccektpuca yria A.
Ha cropornax yraa A ormedyeHBI TOYKH B
1 C rak, uto ZADB = Z/ADC. [oramxu-
Te, uto AB = AC.

3. Haueprure pasroGenpeHHBIH Tpe-
yroasHERK ABC ¢ ocHoBarmnem BC. C no-
MOm[pI0O OHDKYJIA H JUHEHKH nposegure
memuany BB, k Gokosoit cTropone AC.

Bapuanr 2

1. Ha pucynxe 2 orpeaku ME u PK
Toukou D penarca mononaam. [Jokaxure,
9to LKMD = /PED.

2. Ha croponax yrma D orMeueHSI
Toukn M u K rak, uro DM = DK. Toy-
kKa P nexunr BHyrpm yrna D, wu
PK = PM. [lokaxure, uro myu DP —
Guccexkrtpuca yrana MDK.

3. Haueprure paBHoGenpennsniit Tpe-
yroasHHK ABC ¢ ocHoBaHuem AC u
ocTpeiM yriaoM B. C noMowubio uupxyns
A JMHHEAKHN MPOBEAMTE BLICOTY M3 Bep-
HIMAEK yriaa A.

KOHTPOJIBHAS PABOTA Ne 4

Bapuaunr 1

1. Ha pucyaxke 3 ZABE =104°,
ZDCF = 76°, AC = 12 cm. Haiigure cro-
poay AB Tpeyronbauka ABC.

2. B tpeyroasEuxke CDE touxka M
nexur Ha cropoHe CE, npuuem
yron CMD ocrpeiii. Jloka»xure, 4TO
DE > DM.

3. Ilepumerp paBHOOEAPEHHOI'O TYIO-
YroJBHOIO TpeyrojbHMKa paBeH 45 cm,
a OgHa M3 ero CTOpPoH OoJablle ApyroH
Ha 9 cm. Haiigure CcTOpOHBI TpPeyrojib-
HHKAa.
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KOHTPOJbBHAA PABOTA N 3
BapuauamTt 1

1. Orpeaku EF u PQ nepecexkaloTca B uX ¢
wHuTe, uyro PE || QF. epeaune M. JIfoxa-

2. Orpesox DM — 6ucceKTpHCca Tpeyroasuanka CDE. “Tepes Tou-
ry M npoBenena npamas, napajsjeibHasd ctopoHe CD u nepecekxaro-

oiafd croponry DE B Touxke N. Hafimure yrael T r
ecnn ZCDE = 68°, y peyronbHuka DMN,

Bapuwaur 2

1. Orpeaxn MN u EF nepecexaloT-
cAa B ux cepeanHe P. Jlorxa»xuTte, UTO
EN || MF.

2. Orpeaox AD — BucceKTpHca Tpe-
yroabauxa ABC. Yepea Toury D npo-
BpefeHa TpAMAas, IIapajjielBHasA CTOpO-
He AB w nepecexarigass cropoHy AC
B ToukKe F. Hailigure vrasl TpeyroiabHH-
ra ADF, ecan £BAC = T2°,

KOHTPOJIbHAA PABOTA N4

M

t=y

.

F
Puc. 4

Bapuanr 2

1. Ha pucynre 4 ZBAE = 112°, ZDBF =68°, BC =9 cu. Hai-
aure cropony AC tpeyronsunka ABC.

2. B rpeyromsunke MNP touka K nexur Ha cropore MN,
npuyem yron NKP ocrperi. Iokasxure, uro KP < MP.

3. OgHa M3 CTOPOH TYMOYroJALHOTO paBHOGeIPeHHOI0 TPeyTojb-
HuKa Ha 17 cM MeHbmle Apyroil, HaiknuTe CTOPOHBI 3TOr0 TPEyroib-



KOHTPOJIbHAAl PABOTA Ne 5

Bapuanrt 1

1. B ocrpoyroarsom TpeyroasHuke MNP Guccexkrpnca yraa M
nepecexaer Beicory NK B Touke O, mpuyem OK =9 cm. Hamaure
paccrosiuie ot Toukn O po npsamoit MN.

2. IlocTpoiiTe NMpAMOYIrOABHBIT TPEYrOALHHK IO FHOOTERV3e H
0CTPOMY yIiIy,

3. C 1OMOIIBI0 LUPKYAA M JHHEIIKH NOCTPOiTe Vroa1, pas-
netit 150°,

Bapuaur 2
1. B npamoyronsuom tpeyroasunke DCE ¢ npaMe yraon C

nposejiena Oucecextpica EF, npuyem FC = 13 cn. Hadtairre paceros-
e ot Toukn F po npamoit DE,

2. ITlocTpoiiTe NPAMOYroMbLHBI TPEYTOALHUK 110 KATETY M NpHIe-
alleMy K HEMy OCTDOMY YTy,

J. C noMome0 LUUDKYJAA H JIHHENKH IOCTPOMTE YrOJ, pas-
gelit 105°,
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HTOT'OBAA KOHTPOJIbHAA PABOTA

Bapuanrt 1

1. B pasnoGenpennom TpeyroabHuke ABC ¢ ocHoBanuem AC Ha

menuade BD ormeuena Touka K, a Ha cropoHax AB u BC — touku M
n N coorsercrBenHo. U3sectro, uto /BKM = ZBKN, /BMK = 110",

a) Haiigure yron BNK.

0) Iokaxure, yro npamble MN n BK B3aUMHO nepneH{HKY/IsPHbL

2. Ha croponax AB, BC i CA tpeyroneuuka ABC oTMeueHbI
roukn D, E u F coorsercrsedno. Hasectno, uro ZABC =61°,
/CEF =60°, ZADF =61°.

a) Haiigure yron DFE.

6) Moxaxure, yro mpamele AB n EF nepecexawnTtca.

3. B npsamoyroasHom tpeyroasuuke ABC xarer AB pasen 3 cwm,
yrox C pasen 15°. Ha xarere AC ormeuema Toyxa D Tak, 410
ZCBD =15°

a) Haiigure anuny orpeska BD.

Bapmaunr 2

1. B tpeyronbeuke ABC yron A pasen 55°. BHYTpM Tpeyross-
HHUKaA OoTMedeHa Touyka O Ttak, uro LAOB=/COB u AO = OC.

a) Hailigure yron ACB.

6) Hoxaxxute, yro npamaa BO saBiseTcCA CepPeAMHHBIM INepIEH-
DUMKYJIAPOM K cTopoHe AC.

2. Ha npaMoil mocnenoBaTeNBHO OTJIOMKeHbI oTpeaku AB, BC,
CDE Touxn E u F pacnoso)xeHsl 1o pasHble CTOPOHBI OT 3TO npsAa-
Mo, npuueM ZABE = 140°, ZACF = 40°, ZFBD = 49°, / ACE = 48°.
Hoka)kuTte, 4TO:

a) upamele BE u CF napailelbHbi;

6) npambie BF u CE mepecekaloTcs.

3. B Ttpeyroabuuke ABC /B = 90°, /C = 60°, BC =2 cm. Ha
cropoHe FC ormedeHa Touka D rak, uro ZABD = 30°,

a) Haitnute anuny orpeska AD.

0) IlokarkuTe, uTO mMepuMeTp TpeyronabHMKa ABC menbuie 10 cm.
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