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IlosicHuTe ILHAA 3aIMCKA

IIporpamma 1o mareMaTHKe cocTaBieHa Ha OCHOBe (DyHIaMEHTAIbHOIO Apa COAEp KaHus 00Iero oopa3zoBaHus, TpeOOBaHUN K pe3ysibTaTaM
OCBOEHHsI 00pa30BaTEILHON IMPOrPaMMBbl OCHOBHOTO OOIIEro 0Opa3oBaHUs, NPEICTABICHHBIX B (helepalbHOM TIOCYJapCTBEHHOM CTaHIApTe
OCHOBHOro o0miero o0pa3oBaHusi ¢ Y4Y€TOM IMPEEMCTBEHHOCTH C IPUMEPHBIMH HpOrpaMMaMH JAJIsi HAyaJbHOIO OOLIero oOpa3oBaHMs IO
MaTeMaTHKe.

®enepanbHoro ['ocynapcrBenHoro O6pazosarenbHoro CrangapTa OCHOBHOIO o01iero oopasoBanus (puka3 MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit denepanuu ot 17 nexabps 2014 roga Nel1897);

Hopwm ®enepanbuoro 3akona «O0 oOpazoBanuu B Poccuiickoit ®enepanunn» «273-d3 ot 29 nexadps 2012 roxa;

[Tpumepnoit OcuoBHOI OOpa3oBaTenbHOM MporpaMmsl cpegHero odmiero oopazoBanust MOY «COLL Ne 14 ropona IlyraueBa CapaToBckoit
ob6nactu umenu [1.A. CroasimuHay, TpoTokoa oT 28 utoHs 2016 . Ne 2/16-3.;

[IpumepHOit IporpaMMBbl IO MaTeMaTuke s 5-9 KiraccoB 00Ie00pa30BaTEIbHBIX YUPEIKICHUH, CO3JAHHON HA OCHOBE €IUHOW KOHIICTIIINN
MpernoiaBaHusl MaTeMaTUKH B cpefHel mikosie, paspadoranHoit A.I.Mep3nskom, B.b.Ilononckum, M.C. Sxupom, [.A. HomupoBckuwm,
BKJIFOUCHHBIX B cUCTeMy «Anropumt ycrexa» (M.: Benrana-I'pad, 2016. — 112 ¢.)

Jns peanusanuun nporpaMmsl ucnonb3yercs Y MK «Anroputm ycnexa». B cocraB 3aBepmI€HHON NPEIMETHON JIMHUU BXOJAT CIEAYIOIINE
y4eOHUKHU:

MaremaTHka -5 Ki1acc: yueOHHUK JUIs ydalmxcs oomeo0pa3oBaTenbHbIX yupexaenuit / A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Skup. — M.:
Benrana-I'pad, 2016. — 304 c. : un;

Maremaruka -6 kiacc: y4eOHUK JIs ydaniuxcsi o0nieo0pa3zoBarenbHbix yupexaenuit / A.I'. Mepainsk, B.b. ITononckuii, M.C. Sxkup. — M.:
Benrana-I'pad, 2017. — 304 c.: un ;

Anrebpa- 7 xnacc: y4eOHHMK JuIs ydamuxcs oOmeoOpas3oBaTenbHbIX yupexaeHuit/ A.I.Mepsnsak, B.b.Ilononckuii, M.C.Skup. — M
:Benrana-I'pag, 2018.-270 c.:un.;

Anrebpa- 8 kiacc: yd4eOHUK Ui ydaimumxcsi oOmeoOpaszoBatenbHbiXx yupexiaeHuit/ A.I'Mepznsk, B.b.Ilononckuit, M.C.Sxup. — M
:Benrtana-I'pad, 2018.

Anrebpa-9 kmacc: y4eOHUK Ui y4amuxcs oOuieoOpaszoBarenbHbIX yupexaeHuit/ A.I.Mep3nsak, B.b.Ilononckuii, M.C.Skup. — M
:Benrana-I'pad, 2018r

Pabouas mporpamma k yueOHuKy reomerpus. JI.C. ATtanacsHa u JIpyrux. 7-9 kjaccel: mocobue Juis yuuteneil o0meo0pa30BaTebHBIX
yupexaenuii / B.®. Byry3oB. — 2-e u3z., nopad. — M.: [Ipocemenne, 2016. — 31 c.

Paboyas mporpamma OpueHTHPOBaHA Ha UCIIOJIb30BaHUE YUeOHO-METOINYECKOI0 KOMILIEKTa:

['eometpust. 7-9 knmaccel: yaeOHUK s oO1eoOpazoBarenbHbIX yupexaenuit / JI.C. Atanacsu [u ap.]. — M.: [IpocBemenue, 2011.
I'eomerpust. PabGouast Tetpaap: mocoOue i ydammxcsi oOuieoOpasoBarenbHbIX yupesxaenuid / JI.C. Aranacsa [u nmp.]. — M.:
IIpocsemenne, 2011.



B Hell Tak)ke yUYUTBIBAIOTCS TIOMUHHUPYIOIINE Ueu U nojoxeHus [Iporpammel pazButus u popMupoBaHUs YHUBEPCAIBHBIX Y4eOHBIX ACHCTBUN
JUIE OCHOBHOTO OOIIEro oOpa3oBaHMs, KOTOPBIE 00ECTIeYMBAaIOT (POPMUPOBAHHE POCCHUHCKONW T'Pa)KIaHCKOW HICHTUYHOCTH, KOMMYHHKATHBHBIX
Ka4eCTB JINYHOCTH U CIIOCOOCTBYIOT (DOPMUPOBAHUIO KITIOUEBOW KOMIIETCHIIMHU - YMEHUS YYUUNbCA.

Kypc maTemaTuku 5-6 xiaccoB siBisieTcss GyHIaMEHTOM Ui MAaTEeMaTHYECKOro 0O0pa30oBaHUs U Pa3BUTHUS IIKOJILHUKOB, TOMUHHUPYIOLICH
(I)YHKI_II/IGI;'I IIpH €ro HM3YUYCHUHU B 3TOM BO3PACTC ABJIACTCA HHTCIUICKTYAJIbHOC PA3BUTUC YHAIITUXCA. Kpr IMOCTPOCH Ha B3BCUHICHHOM COOTHOLICHUU
HOBBIX U PAHCC YCBOCHHBIX 3HaHPII>’I,O6$I3aT€JIBHBIX U OJOIOJHHUTCIBHBIX TEM IJId U3YYCHHA, d TAKIKC YUUTBIBACT BO3PACTHBIC U MHAWBUAYAJIbHLIC
O0COOEHHOCTH YCBOCHMSI 3HAHUM ydaluMUCS.

[IpakTuueckasi 3HAUMMOCTb ILIKOJBHOIO Kypca MaTeMaTHKU 5-0 KJIaccoB COCTOMT B TOM, UYTO MPEAMETOM €€ H3Y4YEHMs SIBISIFOTCS
POCTPaHCTBEHHBIE (DOPMBI M KOJMYECTBEHHBIE COOTHOIICHHUS peajbHOro Mupa. B coBpemMeHHOM oOmiecTBE MaTeMaTH4ecKas IOATOTOBKA
HEo0Xo/MMa KaKI0MY YeJIOBEKY, T.K. MaTeMaTHKa MPUCYTCTBYET BO BCeX cepax YeIOBEYECKON JEATEIbHOCTH.

MaremaTuka SIBIIsIeTCS OJHHM U3 OIMOPHBIX MKOJIbHBIX MPEAMCTOB. MaremaTtndecKkne 3HaHUS U YMCHHUA HCO6XOI[I/IMBI AJI1 U3YUCHUA aJIFC6pI>I n
TreoOMCETpHU B 7-9 KJIaCCax, a TaKKC IJId U3YyYCHHA CMCKHBIX JUCHUIIIINH.

OnHOM 13 OCHOBHBIX I1€JIel N3YYE€HUS MAaTEMATUKU SIBIISIETCS Pa3BUTHE MBIIUIEHUS, IPEXKIE BCETO aOCTPaKTHOrO MblluleHNs. C TOYKHM 3peHUs
BOCIIMTAHUS TBOPUYECKON JIMYHOCTH OCOOEHHO BAa)KHO, YTOOBI B CTPYKTYPY MBILUICHUS YYalUXCsl, KpOME QITOPUTMUYECKHX YMEHHUI M HaBBIKOB,
KOTOpBIE CPOPMYIMPOBAHbl B CTAaHAAPTHBIX IpaBUiIaX, popMysiax M aJrOpUTMax JAEWCTBUHM, BOILIM ABPUCTUYECKHE MPUEMBI KaK OOIIETo, TaK U
KOHKPETHOI'0 XapakTepa. JTU MpHUEMBI, B YaCTHOCTH, (OPMHUPYIOTCS NMpPH IOWUCKE pELIeHMs 3a7ad BBICIIMX YpPOBHEM ClOKHOCTH. B mporuecce
U3y4eHHs] MaTEeMaTUKH TakXke (OPMHUPYIOTCS M TaKUe KauecTBa MBILIUIEHUS, KaK CHJIa U THOKOCTb, KOHCTPYKTUBHOCTb M KPUTUYHOCTb. Jljis
ajJlanTalud B COBPEMEHHOM HH(OPMALMOHHOM OOILECTBE BAXHBIM (PAaKTOPOM sBIsETCS (OPMHPOBAHHE MATEMATUYECKOIO CTHJIS MBIIICHUS,
BKJIIOYarolee B ce0s MHAYKIUIO U JAEAyKIHI0, O000OIIeHHEe W KOHKPETH3alMI0, aHAIW3 M CHUHTE3, KIACCU(PHUKAIIUI0O U CHUCTEeMaTH3alHIo,
abcTparupoBaHue M aHAJIOTHUIO.

OOyyenne MaTeMaTHKE JAaéT BO3MOXKHOCTH IIKOJIFHUKAM HAyYUTHCS IUIAHUPOBATH CBOK JEATEIBHOCTh, KPUTHUYECKH OIICHHBATH €&,
MPUHUMATH CAMOCTOSITENIbHBIE PEIIeHHs, OTCTAuBaTh CBOU B3TJISABI M YOSIKICHUS.

B mporiecce u3yueHus MaTeMaTUKH IMTKOJIBHUKH Y4aTCs W3JIaraTh CBOM MBICIH SICHO W HCUEPIBIBAIOIIE, MPUOOPETAIOT HABBIKU YETKOTO U
TPAaMOTHOTO BBIMTOJTHEHUSI MaTEMaTUYECKUX 3alHCeil, MPU STOM HCIOJIb30BAHWE MAaTEMaTUYECKOTO sI3bIKa IO3BOJIAET Pa3BUBATh Y YyYaIlUXCs
rPaMOTHYIO YCTHYIO U TUCBMEHHYIO PEYb.



3HAKOMCTBO C HCTOpHEH pa3BUTUS MaTeMAaTUKH Kak Haykd (OPMHPYET Yy YydYalluxcsl IpeICTaBIeHHE O MaTeMaTWKe KaK YacTh
0011e4€eI0BEUECKOMN KYIbTYpPHI.

3HAUUTEIILHOE BHUMAHUE B U3JI0)KEHUU TEOPETUYECKOT0 MaTepuaia Kypca yIaenseTcs ero MOTUBAllMY, PACKPBITHIO CYTH OCHOBHBIX MOHSTHH,
uzeil, meronoB. OOyueHHE IOCTPOEHO Ha 0a3e TEOPUHU Pa3BUBAIOLIETO OOYUEHUS, YTO JIOCTHUTAeTCsl OCOOCHHOCTSIMU H3JIOKEHUS TEOPETUIECKOT O
Martepuaja ¥ YHOPaXHEHUSMH Ha CpaBHEHHE, aHaliM3, BBIICJICHHE TJIABHOTO, YCTAaHOBJIECHUE CBs3eH, Kiaccuukanuio, o0O0OIIeHHEe W
cucrematnzanuio. Oco00 aKIEHTHPYIOTCS COAEP)KATENbHOE PACKPBITHE MATEMATHYECKUX IOHATHH, TOJIKOBAHUE CYIIHOCTH MaTEeMaTHYeCKUX
METOJIOB M 00JacTH WX MPHUMEHEHUS, IEMOHCTPAIMsl BO3MOXKHOCTEH MPUMEHEHHs TEOPETUYECKHX 3HAHWH Ul pelIeHus 3a7ad HPUKJIAJIHOTO
XapakTepa, HalpuMep PEUIeHUs] TEKCTOBBIX 3ajad, ICHEXHBIX M MPOLEHTHBIX PacyéToB, YMEHHUE TOJIb30BATHCS KOJMUYECTBEHHOH MH(pOpMaIUEH,
IPECTaBICHHON B pa3nu4HbIX (popMax, yMeHHe 4uTaTh rpaduku. OcozHaHue oOLIero, CyIIECTBEHHOIO SBJSIETCS OCHOBHOM 0a30il [Jis peleHus
yhnpaxHeHui. BakHO NPUBOAWUTH [ETalbHbIE MOSICHEHUSI K PELICHUIO THUIOBBIX YIPaKHEHUH. DTUM pacKpblBaeTcs CyTh METO/a, IMOAXO0/a,
npeajiaracTcsa aJaropuTtMm HJIN BpUCTUYCCKAA CXEMa PCIICHUA yr[pa)KHeHI/Iﬁ OHpG[{GHéHHOFO THUIIA.

Kypc aaredps 7-9 xinaccoB sBisieTcs 6a30BbIM JJIs1 MaTeMaTHYECKOro 0Opa30BaHUs M pa3BUTHS IIKOJBHUKOB. AjireOpanyeckue 3HaHUS U
YMEHMsI HEOOXOAMMBI Ul M3y4YEHHs] TeoMeTpuu B 7-9 Kiaccax, ajreOppl U Hayayl MaremaTudeckoro aHanu3a B 10-11 kmaccax, a Takke s
W3YYEHHUS CMEXHBIX TUCLUIUINH.

HpaKTH‘IeCKaﬂ SHAYUMOCTH HIKOJIBHOI'O KypcCa am"e6p},1 7-9 KJ1aCCOB COCTOMT B TOM, 4TO NpECAMETOM eé HU3YYCHUA ABJIAIOTCA KOJINYCCTBCHHBIC
OTHOILEHHSI U MPOLECCHl PeaIbHOI0 MUpPA, OMUCAHHBIE MaTeMaTHMYECKUMHM MOJENsAMHU. B coBpeMeHHOM o0IiecTBe MaTeMaThdeckas MOATOTOBKA
HeoOXouMa KakJIoMy 4YeJIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BceX chepax yeloBEeUECKON eI TENbHOCTH.

OnHOM M3 OCHOBHBIX LieNIel N3yueHHsl anreOphl sBISETCS Pa3BUTHE MBILUIEHUS, IPEX/e Bcero (JOpMUpOBaHUE aOCTPaKTHOTO MbIIUIEHUS. B
Mpoliecce M3ydeHus anreOpbl POPMUPYETCS JIOTHYECKOE U aJTOPUTMUYECKOE MBIIUICHUE, a TaKKe TaKue KauyecTBa MBIIUICHUS, KaK Cuja |
I'MOKOCTb, KOHCTPYKTUBHOCTh W KPUTUYHOCTb. JlJI ajanTallMd B COBPEMEHHOM HH(OPMALMOHHOM OOILIECTBE BaXKHBIM (HaKTOPOM SIBISETCA
(dbopMUpOBaHHE MAaTEMAaTHUYECKOTO CTWUJIS MBILIUICHMS], BKIJIIOUarollee B ce0s MHAYKLUHIO U AEIYKIUI0, 0000IIEHHEe U KOHKPETH3alUI0, aHAu3 U
CHHTE3, KJIacCU(UKAIIUIO U CUCTEMAaTH3all1I0, abCTparupoBaHue U aHAJIOTHUIO.

Obyuenue anredpe 1aé€T BO3MOXKHOCTh IIKOJBHUKAM HAayUUTHCS MUIAHHUPOBATh CBOIO JEATEIBbHOCTb, KPUTHUYECKH OLICHUBATh €€, MPUHUMATh
CaMOCTOSITeNIbHBIE PEIICHHUs, OTCTAUBATh CBOU B3IJISABI M YOCXKICHHUS.

B mponecce HM3yuUCHUIA anre6p1>1 IIKOJBbHUKH Y4YaTCA H3J1araTb CBOW MBICIHW SACHO W HCUCPIILIBAIOLIC, ano6peTa}0T HaBBIKH YETKOTO M
IPaMOTHOIO BBINIOJHEHUS] MATEMaTUYECKUX 3alMcel, IMPHU 3TOM HCIIOJIb30BAHME MATEMAaTHMUECKOIO S3bIKa IO3BOJIAET PAa3BUBATh y Yydalluxcs
TPaMOTHYIO YCTHYIO U ITIUCBMEHHYIO PEYB.

3HAaKOMCTBO C UCTOpHEN pa3BUTHS aNreOphl Kak HayKH GOpPMHUPYET y ydyalluxcs MpeacTaBieHue o0 anredpe Kak 4yacTu 0OIIeueoBeuecKom
KYJIBTYPBL.

3HaYNUTEIbHOE BHUMAHUE B U3JIOKCHUU TCOPCTUUCCKOTO MaTCpUualia Kypca yACIsACTCA €ro MOTUBAIlUN, PACKPBITUIO CYTH OCHOBHBIX HOHHTHfI,

uzaei, meronoB. O0yueHHe OCTPOEHO Ha 0a3ze TEOpPUM PA3BUBAIOILErO OOYUYEHHMS, YTO JOCTUTAETCS OCOOCHHOCTSIMH H3JIOKEHHS TEOPETUUECKOTO
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Marepuaja ¥ YHOPaXHEHUSMH Ha CpaBHEHHE, AaHajHW3, BBIACICHHE TJIABHOTO, YCTAaHOBJCHUE CBs3eH, Kiaccu(ukamuio, o0000meHne u
cucrematn3annio. Oco00 aKIEHTHPYIOTCS COJEp)KaTeIbHOE PACKPBITHE MAaTEeMaTHYECKUX IOHSTHI, TOJKOBAHHE CYIIHOCTH MaTEeMaTHYECKUX
METOMOB M 00JaCTU UX MPUMEHEHHs, IEMOHCTPAIUs BO3MOXKHOCTEH MPUMEHEHHsI TEOPETUUYECKUX 3HAHUHM Ul PELICHUs pa3HOOOpa3HBbIX 3a1ad
NPUKIAJHOTO XapaKTepa, HAIpUMEp PEUICHUS TEKCTOBBIX 3ajad, ACHEKHBIX U INPOLEHTHBIX PAacu€ToOB, YMEHHE HOJIb30BaThCs KOJIMYECTBEHHOM
uHopManuel, MpeacTaBIeHHON B pa3auuHol ¢opme, ymeHue uutarh rpapuku. Oco3HaHue OOIIEro, CYIIECTBEHHOTO SIBIISIETCSI OCHOBHOW 0a3oi
JUISL PEeLICHUs] yIpaXHEeHHH. BaXHO MpUBOIHUTH JeTalbHBbIC MOSCHEHUS K PEUICHUIO THIIOBBIX YIPaKHEHHWH. DTHM PAacKpHIBAETCS CYTh METOJa,
M0/JIX0/1a, IPEAIAracTCs AITOPUTM WM IBPUCTHUYECKASI CXeMa PELICHUs YIIPaKHEHHUIA ONPeIeIEHHOTO THIIA.

[IpakTryeckas 3HAYUMOCTH IIKOJBHOTO Kypca reoMeTpHM /-9 KJIacCOB COCTOMT B TOM, YTO NpPEAMETOM €€ H3yUCHHs SBIISIOTCS
NPOCTPAHCTBEHHBIC (OPMBI M KOJMYECTBCHHBIC OTHOILICHHUS pealbHOTO MHUpa. B COBpeMEHHOM O0OLIecTBE MaTeMaTHuYecKas IOATrOTOBKa
HEoOXo/IMMa KaKI0OMy YeJIOBEKY, T.K. MaTeMaTHKa MPUCYTCTBYET BO BceX chepax ueoBEYECKOM e TeIbHOCTH.

['eomeTpust SBISETCS OJHUM W3 OMOPHBIX MIKOJBHBIX MPEIMETOB. ['eOMETpUUeCKre 3HAHUS U YMECHHS HEOOXOIUMBI JIJISl U3YUYCHUS IPYTHX

MIKOJBHBIX AUCUUIUINH ((u3uka, reorpadus, xumus, UHPOpMATHUKA U TIp.)
OnHOM M3 OCHOBHBIX IieNiell U3ydeHHE Te€OMETPHUHM SIBJIETCS Pa3BUTUE MBIIUICHUS, MIPEXkae Bcero (GopMUpOBaHHE aOCTPAKTHOIO MbIIeHUsd. B
nporecce M3ydeHHss TeOMETpUr (HOPMHUPYIOTCS JIOTUYECKOE M aJTOPUTMHUYECKOE, a TAK)KE TaKUE KAadyecTBa MBIILICHHS, KaK CHJa W THOKOCTB,
KOHCTPYKTUBHOCTh M KPUTHYHOCTh. JlJIsl ajanrtanuu B COBPEMEHHOM MH(OPMAIIMOHHOM OOINECTBE BaXKHBIM (DaKTOpOM sIBIIsieTCs (POPMHUPOBAHKE
MaTeMaTHYECKOTO CTHJISI MBIIUICHHS, BKIIOYAIONMIETO B ce0sl MHAYKIWIO W JEAYKIUIO, O0OOIIEHHEe W KOHKPETH3alMi0, aHAJU3 W CHHTES,
KJIacCU(UKALIMIO ¥ CUCTEMATH3alHI0, a0CTparupoBaHKue U aHAJIOTHUIO.

OOyuenne reoMeTpuu AAET BO3MOXKHOCTHh INTKOJBHUKAM  HAYYUTHCS IUIAHHPOBATH CBOIO JIESTENBHOCTh, KPUTHYECKH OILIEHUBATH €€,
IPUHUMATh CaMOCTOSITENIbHBIE PEIIEHNUs, OTCTaBaTh CBOU B3IJISAABI M YOSKICHHS.

B mporecce n3ydeHus: TeOMETPUH IIKOJBHUKU y4aTcs M3JIaraTh CBOM MBICTH SICHO M WCUEPIIBIBAIOIIE, MPHOOPETAIOT HABBIKH YETKOTO
BBITTOJIHEHHS] MAaTEMATHYECKUX 3alMCcel, TPH 3TOM HMCII0JIb30BaHHE MAaTEMAaTHUYECKOT0 SA3bIKa MO3BOJISIET PA3BUBATh Y YYAIIUXCS TPAMOTHYIO YCTHYIO
U INCbMEHHYIO PEYb.

3HaKOMCTBO C MCTOpHEH pa3BUTHUS TEOMETPUM KaK Hayku (GOpPMHpYeT Yy Yy4allUXcs NpeJCTaBleHHEe O TIeOMETPUM KaK 4YacTu
0011e4eI0BeYeCKO KyIbTYypHI.

3HaYUTeIbHOE BHUMAHHE B HM3JIOKEHUHM TEOPETHMUYECKOro MaTepHuaja Kypca YIeNseTcsi ero MOTHUBAIlUHM, PACKPBITUIO CYTH OCHOBHBIX
MOHATUH, uueh, meTonoB. OOydeHHE IMOCTPOCHO Ha 0a3e TEOpWUU PA3BUBAIONIETO OOYYEHHS, YTO OCTHUTAETCS OCOOCHHOCTSAMH H3JIOKCHUS
TEOPETUYECKOr0 MaTepuana M yNpaKHEHUsMM Ha CpaBHEHHE, aHajHu3, BbIJEJECHUE TIJIABHOTO, YCTAHOBJIEHHE CBSA3€H, KIAaCCHU(PHUKAIHIO,
JI0Ka3aTeIbCTBO, 0000MEeHHe B cucTeMaTu3anuio. Oco00 aKIEeHTHPYIOTCS COIEpKaTeNIbHOE PACKPHITHE MAaTEeMaTHYECKUX MOHSTHH, TOIKOBAaHUE
CYIIHOCTH MAaTeMaTHYeCKMX METOAOB W 00JacTH UX TNPHUMEHEHHs, JEMOHCTpAIMs BO3MOXXHOCTEH MPUMEHEHHMsS TEOPETHMUYECKHX 3HAHUU s
pelreHusi pa3HooOpa3HBIX 3a/Jad MPHUKIATHOTO XapakTtepa. Oco3HaHWE OOINEero, CYIIECTBEHHOTO SBIISIETCS OCHOBHOHM 0a30i Il pernieHus
yIpakHEHUH. DTUM pacKpbIBae€TCsl CyTh METO/1a, IPEUIaraeTcs alrOPUTM UJIH SBPUCTUYECKAs CXeMa peIlIeHUs YIPaXKHEHUH onpeaeaéHHOTo TUIa.



OO0mas xapakTepuCTHKA Kypca MaTeMaTHKHU B 5-9 kJaccax.

Conepxanue MareMaTH4yeckoro oOpa3oBaHus B S—06 Kjaccax MPEACTaBICHO B BHIE CIEAYIOIMX COACPKATENBHBIX Pa3J/IeNoB:
«Apudmeruka», «UucinoBble U OYKBEHHbIE BbIpaKEHUSA. YpaBHeHUs», «HarumsagHas reomerpus», «OJIEMEHTbl CTATUCTUKH, BEPOSTHOCTH.
KombunaTtopasle 3amauny, «MaTeMaTHKa B ICTOPUYECKOM Pa3BUTHIY.

Conepxanue pazgena «Apudmeruka» ciaykUT 0a30il 1 AajdbHEHIIEro M3Y4EHHUS Y4YallMMHUCS MaTeMaTHKU U CMEXHBIX JUCLUILUINH,
CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON KYIBTYpPhI ¥ JOTHYECKOTO MBIIIICHHUS, (JOPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMHU, a TaK e
IpUOOPETEHUIO IPAKTUYECKHUX HABBIKOB, HEOOXOMMBIX B ITOBCEIHEBHOM KU3HU. Pa3BUTHE OHATHS O YMCIIE CBS3aHO C M3YYEHHUEM PallMOHAIbHbIX
YHCeN: HaTypaJbHBIX YMCEl, OOBIKHOBEHHBIX U AECATHYHBIX IPOOEH, MTOIOKUTEIBHBIX U OTPUIIATEIbHBIX YUCEIT.

Conepxxanue pasgena «HucinoBble U OyKBEHHbIE BbIpaKEHUS. YpaBHEHUs» (HOpMUpPYET 3HAHUS O MaTeMaTHyeckoM s3blke. CyliecTBeHHas
POJIb IIPU 3TOM OTBOJUTCS OBJA/ECHUIO (POPMAJIBHBIM annaparoM OYKBEHHOro vucuucieHusd. M3yuenue matepuana cnocoOCTByeT (POPMUPOBAHUIO Y
ydaluxcs MaTeMaTUYECKOro anrmapara pelieHts 3a/1ad ¢ IOMOLIbI0 YPaBHEHUH.

Conepxanue pasaena «Harmsgaas reoMeTpus» GOPMHUPYET y ydaIIUXCs MOHATHS TEOMETPUIECKUX (DUTYp Ha IJIOCKOCTU U B TIPOCTPAHCTBE,
3aKJIaIbIBAET OCHOBBI (POPMHUPOBAHUS T€OMETPUUECKON «pPeun», pa3BUBAET MPOCTPAHCTBEHHOE BOOOPAKEHHUE U JIOTHYECKOE MBIIIUIEHHE.

Copepxanue paznena «JIEMEHThl CTAaTUCTHKHM, BeposiTHOCTH. KomOuHaTopHBIE 3amaun» — 0O0s3aTENbHbII KOMIIOHEHT LIKOJIBHOIO
0o0pa30BaHys, YCUJIMBAIOIIUN €ro NPUKIAJHOEC U MPAKTUYECKOe 3HaueHue. DTOT Marepuan HeoOXOIuM, Mpexkiae Bcero, A (GOpMUPOBaHUS Y
yuanmxcs (pyHKIHOHAJIBHON rpaMOTHOCTH, YMEHHUSI BOCIPUHUMATh U KPUTUYECKU aHAJIM3UPOBaTh MH(OPMAIINIO, IPEICTABICHHYIO B Pa3IMUHbIX
¢dopmax, MOHMMATh BEPOSITHOCTHBIM XapakTep MHOTMX pEaJIbHBIX 3aBUCHUMOCTEH, MPOU3BOAUTE MPOCTEHINEe BEpOSITHOCTHBIE pacuy€Thl. M3yueHue
OCHOB KOMOWHATOPUKH IIO3BOJHUT Yy4YallleMyCsl OCYIIECTBIISAITh PACCMOTPEHHME CllyyaeB, IepeOop BapuaHTOB, B TOM YHCIE B TNPOCTEHIIMX
IIPUKIIAIHBIX 3a7a4ax.

Paznen «MaremaTika B HCTOPUYECKOM pa3BUTHUW» TpeAHA3HAuYeH JUis (OPMHUPOBAHUS NPEJICTaBICHUW O MaTeMaTHKEe Kak 4YacTH
YeJI0BEYECKON KYJIbTYpBI, JUIsl OOIIETro pa3BUTHS IKOJIBHUKOB, JJIS CO3JJaHUs KYJIbTYPHO-MCTOPUYECKOH cpeibl 00yueHHs.

Conepxxanne kypca aiareOpel B 7-9 Kiaccax NpeACTaBICHO B BUJE CIEAYIOIIMX pa3lenioB: «Anredpa», «UHCIOBbIE MHOXXECTBay,
«DyHKIUNY», «INEMEHTbI IPUKIIATHON MaTeMaTUKN», «Aredpa B UCTOPUUIECKOM Pa3BUTHI

Copneprxanue pazzena «Anredpa» GopMHUpYyeT 3HAHUS O MATEMAaTHUECKOM S3bIKe, HEOOXOIUMBIE JIJIsl PEIIeHUs] MaTeMaTHUECKUX 3a/1a4, 3a71a4
U3 CMEXHBIX JMCLUUIUIMH, a TakKe MPaKTHUeCKUX 3ajaad. M3ydeHuwe marepuana crnocoOCTByeT (OPMUPOBAHUIO Y y4aIIMXCSd MaTEMaTHUYeCKOIo
anmnapara pelleHHs 3a7ad C MOMOIIBI0 YpaBHEHUM, CUCTEM YPAaBHEHMHM M HepaBeHCTB. MaTepuan JaHHOIO pasjiena IMpENCTaBIEH B acleKTe,
crocoOcTByIONEM (DOPMHUPOBAHUIO Y YYAIlUXCSl YMEHMsS MOJIb30BaThcsl anroputmMamu. CyliecTBEHHas: pojb MPU STOM OTBOIUTCS Pa3BUTHIO
ITOPUTMUYECKOTO MBIIIJIEHUS — BaXXHOW COCTABIIAIOLIEN MHTEIUIEKTYaIbHOIO PA3BUTHUS YEJIOBEKA.

Conepxanue pazzgena «HuciaoBble MHOXKECTBa» HAlleJIEHO HA MaTeMaTHYECKOe pa3BUTHE ydyaluxcs, OPMUPOBAHUE Y HUX YMEHHUS TOYHO,

CKAaTO M SICHO M3JaraTh MBICIM B YCTHOM M NMHUCBMEHHOW peud. Marepuain paszenia pa3BUBAET MOHATHE O YHUCIIE, KOTOPOE CBSI3aHO C M3YyUYEHUEM
JEMCTBUTENIBHBIX YUCEI.



Henb comepxanust pazaena « OyHKIUM»- TOTyYEHUE IIKOJIBHUKAMU KOHKPETHBIX 3HAHHMH O (YHKIMH KaK BaKHEHIIEH MaTeMaTHYeCKOU
MOJIEIM JJIsl OIMCAHMS U MCCIEN0BaHUsA MPOLIECCOB U SBIECHUHN OKpYyKaromero Mupa. CooTBETCTBYIOLINM MaTepHuall CllocoOCTBYET Pa3BUTHUIO
BOOOpa)XEHUSI U TBOPYECKUX CIOCOOHOCTEH YYalIuXcsi, YMEHHUIO HCIOJb30BATH PA3NUYHBIC S3bIKM MATEMATHKH (CIOBECHBINH, CHMBOJIHYECKHUI,
rpaduvecKuii).

Copnepxanue paszena «OJIEMEHThl NPUKIAAHON MaTeMaTHUKW» PacKpbhIBaeT MPUKIAAHOE U IPAKTUYECKOE 3HAUYEHUE MAaTEeMaTHKU B
COBPEMEHHOM MMpe. Marepuan JaHHOro pas3fena CcrocoOCTBYeT (OPMHUPOBAHMIO YMEHMsI NPEACTaBISATh M aHAIM3UPOBATH PAa3IUUYHYIO
UH(POPMALIKIO, TOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa PealbHbIX 3aBUCUMOCTEH.

Paznen «Anrebpa B MCTOPUYECKOM Pa3BUTUM» IMpeAHa3HA4YeH JUIsl OPMUPOBAHUS MPEICTaBIECHUI O MaTEMaTHKE KaK YacTH 4eJI0BEYECKOM
KYJIBTYPBI, JUTS OOIIETO Pa3BUTHS MIKOJIBHUKOB, CO3MAaHUS KYJIbTYPHO-HCTOPUIECKOHN Cpebl O0yUCHHS.

CopepxaHue Kypca reOMeTpuH B 7-9 Kjaccax MMpeICcTaBlIeHO B BHJIE CICIYIOIINX COJCPIKATEIBHBIX pa3/elioB: « 'eoMeTpuieckue Gurypo»,
«3MepeHne reoMeTpuYecKuX BeInunn», «KoopauHars», «BekTopbl

Conepxanme pasnena «['eoMmerpudeckue (GUTYpB» CIYKHAT 0a30¥ Ui JaTbHEHIIET0 HW3y4YCHUS y4allUMUCS TeoMeTpud. V3ydeHwue
MaTepuana crnoco0CcTByeT (OPMUPOBAHUIO Yy Yy4YalIUXCS 3HAHUM O reoMeTpuueckod (urype Kak BaKHEWIEH MaTeMaTHYeCKOW MOJenH s
OMHUCaHUsl peasbHOro Mupa. [1aBHas 1enp JaHHOTO pasjienia -  pa3BUTh y Yy4YalIUXCs BOOOPKEHHE U JIOTHYECKOE MBIIUICHHE IyTEM
CUCTEeMAaTUYECKOTO HM3YYEHHUS CBOWCTB T'€OMETPUUYECKUX (UTYp U TPUMEHEHUS 3TUX CBOWMCTB MPHU PEIICHUH 3aJa4 BBIYMCIUTENBHOTO U
KOHCTPYKTUBHOTO Xapaktepa. CyIliecTBeHHas pojb MPU 3TOM OTBOAUTCA PA3BUTHUIO TeOMETpUueckoi HUHTyulnuu. CodeTaHwe HarjasgHOCTH C
(dbopManbHO-IOTMUECKUM MTOIXOJIOM SIBIISIETCS HEOTHEMIIEMOM YaCThI0 TEOMETPUUECKUX 3HAHUI.

Conepxanne pasnena «/3MepeHne reoOMeTpUYECKUX BETUUYMH» PACIIMPSIET U YIIIYOJISIeT MPECTaBICHUE yJaluxcsi 00 U3BMEPEeHUsIX JUIHH,
YIJI0B U Tioiaaen Guryp, cnocoocTByeT (GOPMUPOBAHHUIO IPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX KaK MPH PEHICHUH T€OMETPUUECKUX 3a/1a4, TaK U
B MMOBCEHEBHOM )KU3HH.

Copepxanne pa3nenoB «KoopanHatel», «BekTopsl» pacuiupser U yriayossieT MpeicTaBiIeHHs yJalluxcsi 0 MeTo/ie KOOpJUHAT, pa3BUBAeT
yMEHUE TPUMEHSTD anreOpandecKuii anmapat Ipy pelieHur TeOMETPUUYECKUX 3a/1ad, a TAKXKE 3a7a4 CMEKHBIX TUCIUTLIINH.

Heau U 3a1a4Y¥u NPOrpaMMbl

JI1s 5KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBIISIETCS (POPMUPOBAHUE MAaTEMATHUYECKOTO CTUJISI MBILUICHHUSI, IPOSIBIISIFOIIMECS B ONPEAeIEHHBIX
YMCTBEHHBIX HaBbIKax. Poib MaTeMaTHueCKOW MOJArOTOBKM B 00IIeM 00pa30BaHUM COBPEMEHHOTO YellOBeKa CTaBUT CIEYIOLIUE e 00ydeHus
MaTeMaTUKH B IIKOJie: COAEWCTBOBaTh (OPMUPOBAHUIO KYJBTYpPHOTO YEJIOBEKa, YMEIOLIEro MBICIUTh, IOHHMAIOLIETO UAEOIOTHIO
MaTeMaTHYECKOTr0 MOJICIMPOBAHUS pPEAbHBIX IPOLIECCOB, BIIAACIONIETO MAaTEMATUYECKUM SI3bIKOM HE KaK S3BIKOM OOIIEHHS, a KaK S3BIKOM,
OpPraHU3YIOIEM JIeATEIBHOCTh, YMEIOLIEr0 CaMOCTOSITEIbHO J0ObIBaTh HH(MOPMALMIO U II0JIB30BaThCSl €0 Ha IPAKTHKE, BIAJCIOIIErO
JUTEPATypHOU PEUbIO U YMEIOLIETO B ClIydae HEOOXOIUMOCTH MTOCTPOUTH €€ TI0 3aKOHAM MaTeMaTHYeCKOH peyu.



Heabio u3ydyeHHus Kypca MaTeMaTHKH B 5—6 kjaccax sIBJSIETCS: CHCTEMAaTHYECKOE Pa3BUTHE MOHSATHI YMCIIA, BEIPAa0OTKA YMEHUH BBITOJIHATH
YCTHO U MUCHbMEHHO apupMeTHUecKue AeHCTBUS HaJ YMCIaMH, IEPEBOJUTh MPAKTHUECKHUE 3a7aul Ha S3bIK MATEMAaTHKH, MTOJIFOTOBKA yYaIlIUXCs K
U3YYCHHIO CUCTEMAaTHYECKUX KYPCOB alureOphl U TEOMETPHH.

3amayum Kypca:

. pa3BUBaTh IMPEJICTABICHHE O MECTE€ M POJM BBIYUCICHHI B YEIOBEYECKOH MpaKTHKe; C(OPMHUPOBATH MPAKTUUECKUE HABBIKM BBITIOJHEHUS
YCTHBIX, IMCbMEHHBIX, HTHCTPYMEHTAJIBHBIX BBIYACICHUN, PA3BUTh BBIYUCIUTEIBHYIO KYIBTYPY;

. HAYYUTh BJIAZICTh CHMBOJIMYECKHM SI3BIKOM aireOpbl, BeIpaboTaTh (POpManibHO-ONEpaTUBHBIC ajreOpandecKkue YMEHHS M HAyIUThCS
IIPUMEHATD UX K PEILICHUI0 MATEMAaTUYECKUX U HEMATEMaTUYECKUX 3a/1aY;

. pa3BUBaTh TMPOCTPAHCTBEHHBIC MPEICTABICHUSI W HW300pa3sUTEIbHBIE YMEHHS, OCBOMTH OCHOBHBIC (aKThl M METONBI IUIAHUMETPUH,
IIO3HAKOMUTbHCSI C IPOCTEHIINMHU IPOCTPAHCTBEHHBIMU TEJIAMH U UX CBONCTBAMU;

. JaTh MPEJCTABICHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEalbHOM MHPE M O PA3JIMYHBIX CIOCO0axX MX M3y4eHHs, 00 OCOOCHHOCTSAX
BBIBOJIOB U IIPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN XapakTep;

. pa3BHUBaTh JIOTMYECKOE MBILIUIEHHE U pedb — YMEHHE JIOTUYECKHM OOOCHOBBIBATH CY)KIEHHS, NPOBOJAUTH HECIOXKHBIE CHCTEMaTH3alluu,

OPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI, MCIOJIb30BATh Pa3IUYHbIC SI3BIKM MAaTEMAaTHUKH (CIOBECHBIN, CHUMBOJIUYECKHH, TpaduvecKuil) s
WILIIOCTpALuY, HHTEPIIPETAlUN, apTYMEHTAIIUU U I0Ka3aTeIbCTBA;

. dbopMupoBaTh MpeAcTaBICHUS 00 U3ydYaeMbIX MOHATHIX U METOJIaX KaK BAKHEHIIUX CPEICTBAX MATEMATHUYECKOIO MOJICTUPOBAHUS PeabHBIX
MPOLECCOB U SIBJICHUM.

Heabio u3yyenus Kypca ajaredpol B 7-9 kiiaccax siBJIsieTCSl: PA3BUTHE BBIYUCIUTEIBHBIX U (POPMAIBHO-OMEPATUBHBIX alreOpandeckKux yMEeHUU
A0 YPOBHsA MO3BOJAIOHICIO YBCPCHHO HCIIOJB30BAaTh MX IPHU PCHICHUM 3aJad MATCMATHUKHW W CMCXKHBIX IPEAMCTOB ((1)I/I3I/IKI/I, XUMHNHU, OCHOB
WH(GOPMATUKHU W BBIUMCIUTEIHHOW TEXHUKH W Jp.), YCBOCHHE afmapara ypaBHEHUH M HEPaBEHCTB KaK OCHOBHOTO CpPEJICTBAa MaTeMaTHYECKOTO
MOACIIUPOBAHUA TPUKIIAAHBIX 3aJa4, OCYIICCTBJICHUC (1)yHKIII/IOHaJ'II)HOI\/II IIOATOTOBKH IIKOJIBHUKOB

Heabio u3yueHusi Kypca reoMeTpuu B 7-9 kiiaccax sIBJISIeTCSI: CHCTEMaTHYECKOE M3yUEHHE CBOWCTB T€OMETPUYECKUX (DUTYp Ha TUIOCKOCTH,
q)OpMI/IpOBaHI/IC MMPOCTPAHCTBCHHBIX HpeHCTaBHGHHﬁ, PAa3BUTHUC JIOTHYCCKOT'O MBINIJICHUA W IMMOATOTOBKA alIiapara, HGO6XOI[I/IMOFO AJI1 U3YUCHUA
CMEXHBIX TUCIUIUIMH ((U3UKa, YepUCHUE U T.JI.) U Kypca CTEPEOMETPUH B CTAPIINX KIaccax.

JlaHHBIE TIeNT 00YCIIaBIMBAIOT PEIICHHUE CICAYIONINX 3a1a4:

e OsBrajeHre CUCTEMOW MaTEeMaTHUYECKUX 3HAHUN M YMEHHH, HEOOXOMUMBIX NJISi MPUMEHEHUS B MPAKTUYECKON NESATEIbHOCTH, W3YYCHUU
CMEXHBIX TUCITUILINH;

e (CmocoOCTBOBaTh HWHTEIUICKTYAJIbBHOMY pPa3BUTHIO, (OPMUpOBATH KadecTBa, HEOOXOJMMBIC YETOBEKY ISl TIOJHOIICHHOW J>KU3HU B
COBPEMEHHOM OOIIEeCTBE, CBOWCTBEHHBIE MAaTEMaTHYECKOW JESATENbHOCTH: SICHOCTH M TOYHOCTH MBICIH, WHTYUIIUHU, JIOTUYECKOTO
MBIIUICHHS, TPOCTPAHCTBEHHBIX MIPEJICTABICHUA, CIIOCOOHOCTH K IPEOJI0JICHUIO TPYIHOCTEH;

e ®dopMupoBaHHE TMpEACTAaBICHUS 00 HIEAX M METoJaX MaTeMaTHKH KaK YHHBEPCAJbHOTO S3bIKa HAyKH U TEXHUKH, CPEICTBaX
MOJICIINPOBAHUS ABJICHUN U IIPOLIECCOB;

e Bocnuranue KyabTypbl JUYHOCTH, OTHOIIEHHS K MaTeMaTHKE KaK 4YacTHh OOIIeYeIOBEYECKOM KYJIbTYphl, Urparoiieil oco0yio poiib B
00IIIeCTBEHHOM Pa3BUTHH.



HpaKTquCKaSI SHAYUMOCTb MIKOJIBHOTO KypCa MATCMATHUKU 5-9 KjIaccoB COCTOUT B TOM, 4YTO HOpCAMCTOM eé HU3YUCHUSA ABJIAKOTCA
IMPOCTPAHCTBCHHLIC (bOpMBI N KOJIUMYCCTBCHHBIC OTHOLICHUA PCAJIBHOI'O MHpA. B COBPCMCHHOM MHUPEC MATCMATUYCCKas IMOATOTOBKaA HCO6XOI[I/IMa
KaKIAOMY YCJIOBCKY, TAK KaK MaTEMaTUKa NMPUCYTCTBYCT BO BCCX C(l)ean YeJIOBEUYCCKOM JACATCIIBHOCTHU

MecTto yueOHOro npegmMera B y4eOHOM ILIaHe.

basucHbiii yueOHbIN (0Opa3oBaTeIbHBIN) TIJIaH Ha U3YYCHHE MAaTeMaTHKUA B 5-9 kjaccax OCHOBHOM IIKOJBI OTBOJMUT 5 y4e€OHBIX YacOB B
HEJIENI0 B TEUCHHE KaXKA0TO To1a o0yuenwus, Bcero 170 gacos. (5-9 kimaccsl — 5 9acoB B Henento, Bcero 850 wacoB). [IporpamMma anantupoBana aiist
yuanuxes 5-9 kinaccoB MOV «COILl Nel4 ropopaa IlyraueBa umenu I1.A. CronbinuHa



Iliianupyembie pe3yabTaThl H3Y4YeHHUs] Y4e0OHOT 0 IpeaMeTa
Kypca MaTeMaTHKHU B 5—6 KJ1accax

Dopmuposanue yHUBEPCATbHBHIX YUEOHBIX OCUCMBULL
M3yuenne MareMaTWKH IO JaHHOW MporpamMMme CrnocoOCTBYeT (OPMHUPOBAHMIO Y yYallUXCsS JIMYHOCTHBIX W METANpeIMETHBIX pe3yJIbTaTOB
00y4YeHHMsl, COOTBETCTBYIOLIUX TPeOOBAaHUAM (hesiepaibHOro roCyJapCTBEHHOI0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOIO O0IIEro 00pa3oBaHMsL.
Juunocmmuule pesynomamal:
1) BocriuTaHHE POCCHHCKON TPa)KIAaHCKOW HMICHTUYHOCTH: MMATPUOTH3MA, YBakeHHs K OTEYeCTBY, OCO3HAHHUS BKJIaga OTCUCCTBEHHBIX
Y4EHBIX B PA3BUTHE MUPOBOM HAYKU;
2) OTBETCTBEHHOE OTHOLICHHE K yYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCS K CAMOPA3BUTHIO M CaMOOOPA30BaHUIO HA OCHOBE
MOTHBALIMM K 00YYEHHIO U IT03HAHUIO;
3) oco3HaHHBII BHIOOP ¥ MOCTPOCHHE AATbHEUIIICH HHANBUIYAIbHOM TPACKTOPHH 00pa3oBaHus Ha 0a3e OPUCHTHPOBKU B MHpE mpodeccuii
U TPO(PECCHOHANTBHBIX NPEANOYTEHUH C YYEeTOM YCTOWYMBBIX II03HABATEIBHBIX MHTEPECOB, a TaKKe Ha OCHOBE (HOPMHUPOBAHHS
YBa)XKMTEJIbHOIO OTHOLIEHUS K TPYly, Pa3BUTHE OIbITA Y4aCTUs B COLIMAILHO 3HAYUMOM TPYIE;
4) yMeHUe KOHTPOJIIMPOBATH MPOLECC M PE3YJIbTAT YICOHOH U MaTeMaTHUECKOM JICSITeIbHOCTH;
5) KpUTHYHOCTH MBIIUICHHS, HHUI[HATHBA, HAXOYHBOCTh, AKTUBHOCTh IPU PEIICHUH MATEMATHYECKHUX 3a/1a4.
Memanpeomemmnbwie pe3yibmamol:
1) yMeHHEe CaMOCTOSTENIbHO OMPEACIATh LEIH CBOEro 00YYeHHUs, CTABUTh M (DOPMYIHPOBATh JUisi ceOsl HOBBIC 3a7a4yi B yueOe, pa3BUBATh
MOTHUBBI M1 HTHTEPECHI CBOEH MIO3HABATEIBLHOM JESATEIBHOCTH;
2) COOTHOCUTH CBOM JICHCTBHS C IUTAHUPYEMBIMU PE3yJbTaTaMM, OCYIIECTBIISATh KOHTPOJIb CBOCH AEATEIBHOCTH B MPOLECCE TOCTHKCHHS
pe3ynbTara, ONpeAeNsaTh CIocoObl ACUCTBUH B paMKax HNpPEJIOKEHHBIX YCIOBHI M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEWUCTBUSA B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALIUEH;
3) yMeHHe OmpeAeNiaTh IMOHATHS, CO3[aBaTh OOOOIICHHS, YCTaHABIMBATH AHAIOTHH, KJIACCHU(UIIMPOBATh, CaMOCTOSTEIBHO BHIOMpAThH
OCHOBAHMSA U KPUTEPUU JUIsI KiIacCU(PUKAIINN;
4) yMeHWe yCTaHaBIMBATh MPUYNHHO-CJICJCTBEHHBIC CBS3M, CTPOMTH JIOTHYECKOE PACCYKICHHE, YMO3aKiIioueHue (MHIYKTHBHOE,
JIelyKTUBHOE U IO QaHAJIOTHH) U JIEJIaTh BHIBOJIBI;
5) pa3BHUTHE KOMIIETCHTHOCTH B 00JIACTH UCIOJIb30BAHUS HHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;
6) nepBOHaYAILHBIE MPEICTABICHUS 00 HAESX U O METOJaX MaTeMaTUKU Kak 00 YHMBEPCAIbHOM S3bIKE HAYKH U TEXHUKH, O CPEIICTBE
MOJICJINPOBAHUS SBJICHUN U IPOIIECCOB;
7) yMEeHHE BHIETh MaTEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTYalluu B IPYTHX TUCHUIUIMHAX, B OKPY)KAIOIIEH KU3HH;
8) yMeHre HaXOUTh B Pa3IMUHBIX UCTOYHUKAX UH(DOPMAIINIO, HEOOXOAUMYIO ISl PEIICHUS] MATEMaTHYSCKUX MPOOJIEM, U TIPEIICTABIISTh €¢
B TIOHSATHOHM (popMe, IPUHUMATh PELICHUE B YCIOBHUIX HETIOJHOM MM U30BITOYHOM, TOUHON MIIM BEPOSITHOCTHOW MH(pOPMAaLNH;
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9) yMeHME TOHMMATh U WMCIOJIB30BATh MAaTEMAaTHYECKUE CPEICTBA HAINISAIHOCTU (rpaduKH, TaONUIBI, CXEMBbI W JIp.) JJIs MIUTOCTpALUH,
MHTEPIIPETALMN, aPTyMEHTALUN;
10)  yMeHue BBIIBUTATh TMIIOTE3bI IPU PEIICHUH 3a/1au¥, IOHUMAaTh HEOOXOIMMOCTh HX IIPOBEPKU;
11)  noHMMaHHWE CYIIHOCTH aJTOPUTMUYCCKHUX MPEIIHCAHUI U YMEHUE ICHCTBOBATh B COOTBETCTBHH C MPEIOKCHHBIM AJITOPUTMOM.
IlIpeomemmnwie pe3yiomamal:
1) oco3HaHWe 3HAYCHUSI MATEMATHKHU JUIs [IOBCEHEBHOMW JKM3HHU YETIOBEKa;
2) Tpe/ICTaBICHUE O MAaTEeMAaTUYECKOM HayKe Kak cepe MaTeMaTHYeCKO# AeATeNbHOCTH, 00 dTamax e€ pa3BUTHs, O e€ 3HAYUMOCTHU IS
pa3BUTHUS LUBUIN3ALNY;
3) pa3Butue yMeHH paboTaTh C yueOHBIM MAaTEMAaTHUECKHM TEKCTOM (aHAJIM3HPOBATh, H3BJICKATh HEOOXOAUMYIO MH(POPMAIUIO), TOYHO U
I'PaMOTHO BbIPa)XaTh CBOU MBICJIN C IPUMEHEHHUEM MaTeMaTHUYECKOM TEPMUHOJIOTHUH U CUMBOJIMKH, IPOBOJUTH KiIacCU(UKALMK, TOTMUECKUE
00OCHOBAHHS;
4) BnaneHue 0a30BbIM MOHSITUHHBIM aIlIIAPATOM 10 OCHOBHBIM pa3JieliaM COICPKAHHS;
5) npakTHYECKH 3HAYMMbIC MAaTEMAaTHUSCKHE YMEHHS M HAaBBIKH, UX MPUMCHEHHE K PCIICHUI0 MAaTEMAaTHYECKHMX U HE MaTeMaTHYeCKUX
3a/1a4, IpeAIoIararollee yMeHUs:
®  BBIOJIHATH BBIYUCIICHUS C HATYypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMU;
pelaTh TEKCTOBbIE 33Jaul apu(METUYECKIM CIIOCOOOM U C TIOMOIIIbIO COCTABJICHHUS U PEIlIEHUs] YpaBHEHUI;
n300pakaTh (PUTypbl Ha IUIOCKOCTH;
HCII0JIb30BaTh TEOMETPUUYECKUH «SI3BIK» JJIS1 ONIMCAHUS IIPEIMETOB OKPYKAIOLIETO MHUPA;
U3MEPATH JJIMHBI OTPE3KOB, BEIMYHUHBI YTIIOB, BBIYUCIIATH IUIOMIAN U 00BEMBI (pUTyp;
pacrio3HaBaTh U U300paxxaTh PaBHbIE U CUMMETPUYHbIE (PUTYDBHI;
IIPOBOAMTH HECIIOKHBIE IPAKTUYECKUE BBIYMCICHUS C NPOLEHTAMM, MCIOJIb30BaTh MPUKUIKY W OLEHKY; BBIIIOJIHATH
HE0OXO0IUMbIE U3MEPEHMUS;
UCIOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JJISI 3alIMCH OOIIMX YTBEPXKICHHH, (OPMYII, BEIpaKEHUH, ypaBHEHUH;
® CTPOUTH HAa KOOPJAMHATHOM MJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJMHATAM, ONIPEAEIATh KOOPAUHATHI TOUEK;
® YUTaTh M HCIOJIB30BaTh HH(POPMALMIO, IPEJICTaBICHHYIO B BHJIE TaOIMIbI, AMarpaMmbl (CTOJ0YATOM WM TpyNIoOBOH), B
rpau4ecKoM BHJIE;
e pemiath MpocTeiiinre KOMOMHATOPHBIE 33/1a4U TepeOOPOM BO3ZMOXKHBIX BAPUAHTOB.

* Apudmeruxa

Ilo okonuanuu u3yyeHua Kypca y4eHuK Hayuumcs.

-IIOHUMATh OCOOCHHOCTH I[CC?ITH‘IHOﬁ CUCTEMBI CUHCIICHUA,
-UCIIOJIb30BATh MOHATUA, CBA3AHHBIC C NCIIMMOCTBIO HATYPAJIbHBIX YUCCIT;

11



-BBIp@XXaTh YHCJIa B SKBUBAJICHTHBIX (popMax, BEIOMpast HanboJiee MOoIXOSNIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYAIHH;

-CpaBHMBATh U YNOPSAAOUYNBATh PALIMOHATIBHBIE YNCIIA;

-BBIIIOJIHATH BBIYUCIIEHUS C PAllMOHAIbHBIMU YHUCIAMM, COUETasi YCTHBIE U TUCbMEHHBIE TPUEMBI BBIUMCIIEHUN, IPUMEHSATD KaJIbKYJIATOP;

- UCIIOJIb30BaTh MOHATHUS U YMEHUS, CBSI3AHHBIE C IPONOPLHUOHAIBHOCTBIO BEJIWYUH, IIPOLICHTAMH, B XOJ€ PELICHUS MaTEMaTHYECKUX 3a7ad U
3a]1a4 U3 CMEXKHBIX IMPEIMETOB, BBIIIOIHITH HECIOKHBIE IPAKTUUECKUE PACUETHI;

- aHAIM3UPOBATh IpaKK 3aBUCUMOCTEN MEXy BeTUYMHAMU (pacCTOSIHUE, BpeMsl, TEMIIEpaTypa U T.I1.).

Yuenuk nonyuum eo3moxcnocmo:

- IO3HAKOMHUTHCS C MO3UIMOHHBIMEA CHCTEMAaMH CYHUCIICHHSI C OCHOBAHUSAMH, OTJIMYHBIMHU OT 10;

- er'IY6I/ITI) " pa3BUTH MMPEACTABIICHUA O HATYypPAJbHBIX YHUCJIaX U CBOICTBax JACJIIMMOCTH,

- HAy4YHUTBhCS HKCIOJB30BaTh MPUEMBI, PAIMOHAIMN3UPYIONIHNE BBIUYUCICHUS, NPHOOPECTH HABBIK KOHTPOJIMPOBATH BBIYMCICHHUS, BBIOMpas
MOIXOJISAINH JIUTSI CHTYAIlHH CITOCO0.

% YucaoBble 1 OyKBeHHBIE BbIPaKeHHsl. Y paBHEHHSI.
Ilo okoHuanuu u3yueHus Kypca y4eHuK Hayuumca:

- BBIIIOJIHATH OIIEpPALK C YHCIOBBIMU BBIPAKEHUSAMU;
- BBIIIOJIHATH IPe0Opa3oBaHusl OYKBEHHBIX BbIpaKEHUHN (pacKphITHE CKOOOK, IPUBEIECHNE OJOOHBIX CIaraeMblX);
- pelarthb JUHEHHbIe YPaBHEHUS, peIllaTh TEKCTOBbIE 3a/1aul allre0pandeckuM METOO0M.

Yuenuk nonyuum 6o3moxncnocmy:

- pa3BUTH MPEICTABICHUS O OYKBEHHBIX BBIPAKEHUSAX U UX MPEOOPA30BAHUSAX;
- OBJIQJIECTh CIELUATIBHBIMU IIPUEMAMHU PEILLICHUs YPAaBHEHUH, IPUMEHATD almapar ypaBHECHUN I PELICHUs KaK TEKCTOBBIX, TaK U MPAKTUYECKUX
3a/1a4.

s T'eomerpuueckue purypsi. UsmMepeHue reoMmeTpuyecKux BeJHIHH
Ilo oxonuanuu u3yuenusn Kypca y4eHuK Hayuumca:

- pacro3HaBaTh Ha YepTeKax, PUCYHKaxX, MOJEISIX M B OKPYKAIOIIEM MHpE IJIOCKUE U MPOCTPAHCTBEHHbIE I€OMETpHUEcKHe (GUTYpbl U HMX
JJIEMEHTBHI,
- CTPOMUTB YIJIbI, ONPEJEIATh UX TPAAYCHYIO MEPY;
- pacro3HaBaTh U H300paxarh pa3BEPTKU KyOa, MPsIMOYTOJIBHOTO Mapauiesenunesia, IpaBuibHON MupaMubl, IHWIMHIpPA U KOHYCA;
- OIPEIEINISTH 110 JIMHEHHBIM pa3MepaM pa3BEPTKU GUTYpPHI JIMHEHHbIE pa3Mepbl caMoi (pUrypsl 1 HA000pOT;
- BBIUUCIIATE 00BEM MPSMOYTOJILHOTO Mapajiesienunesna u Kyoa.
Yuenux nonyuum ¢o3moxcnocmp:
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- HAyYUTbCS BBIYUCIATH 00bEM MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYP, COCTABICHHBIX U3 MPSIMOYTOJIbHBIX HapalIeNeHIeOB;
- YIIIyOUTh M pa3BUTh MPEJICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTypax;
- HAYYUTHCS IIPUMEHSATH [TOHATHE Pa3BEPTKU IS BHIIIOJIHEHUS IIPAKTUYECKUX PACUETOB.

X 9J1eMeHThI CTAaTUCTUKHU, BEPOATHOCTU. KOMﬁI/IHaTOpHBIe 3adavdu.
Ilo okoHuaHuu U3yYeHUA Kypca y4eHUK Hayyumcs.

-HCII0JIb30BAaTh HpOCTefIHII/Ie CIIOCOOBI MMPCACTaBJICHUA U aHaJIn3a CTATUCTHUYCCKUX NJAHHBIX,
- peuaTrb KOM6I/IHaTOpHLIe 3aJa4i Ha HaXOXIACHHNEC KOJIMYCCTBA 00BEKTOB HIIU KOM6I/IH8.I_II/II‘/‘I.
Yuenuxk nonyuum eo3zmorcnocmo:

- MPUOOPECTH TIEPBOHAYAIILHBIN OIBIT OpraHU3aluy cOOpa TaHHBIX MPHU MPOBEIESHUH OMPOCca OOIIECTBEHHOTO MHEHUSI, OCYILIECTBIISITh UX aHAJIH3,
IPEJCTABIATh PE3yIbTAThl ONPOCA B BHJIE TAOJIULIBI, AUArPAMMBbI;
- HAyYUTHCS HEKOTOPHIM CIEIHATBHBIM MTPHEMaM pelIeHUs] KOMOMHATOPHBIX 3a/1a4.

Kypca ajaredopsl B 7-9 kiaccax.

% Anredpanyeckue BbIpaKeHHs
Ilo okoHuanuu u3yueHus Kypca y4eHuK Hayuumca:

- ONEpHPOBATh MOHATUAMHU «TOXKIECTBOY», «TOKIAECTBEHHBIE NMPEOOpa30BaHUA», PEIIATh 3a/1a4M, coAepkKallie OyKBeHHbIE TaHHbIE, pa0OTaTh
¢ hopmynamu;

- ONepHpOBATh NOHATHUEM KBaJPAaTHOI'O KOPHS, IPUMEHSTh €T0 B BEIYUCICHUSX;

- BBITIOJIHATH Hp606p330BaHI/I${ BI)Ipa}KCHI/II\/JI, coAcpiKarX CTCIICHHU C HEJIBIMU IMOKA3aTCIIAMU U KBaAPAaTHBIC KOPHHU,

- BBINOJHATh TOXXJIECTBEHHBbIE INPEOOpa3OBaHMs pPAllMOHAJIBHBIX BBIPAKEHUI HA OCHOBE MpaBWJl JEHCTBHM HaJ MHOTOYICHAMHU H
anredpandecKuMu Apo0sMu;

- BBINOJIHATH Pa3I0kKEHUE MHOTOUJICHOB HA MHOXKHUTEJIH.

Yuenuk nonyuum eozmosxncnocmy:

- BBIMIOJIHUTH MHOTOIIATOBEIE MPEOOPA30BAHMSI PAITMOHATBHBIX BRIPAKCHUM, IPUMEHSS ITUPOKUN BEIOOpP CITOCOOOB U MPUEMOB;
- TPUMEHSTH TOXKIECTBEHHBIC TPEOOPa30BaHUsI JIJIsl PEIICHUS 3a7]a4 U3 PAa3IMUHbBIX pa3/IesioB Kypca.

YpaBHeHust

Ilo oxoHuanuu usyuenua Kypca y4eHuK Hayuumca:

X/
L X4

- pemaTth OCHOBHBIE BHJIbl PAllMOHATILHBIX YPaBHEHHH ¢ O/IHOI MepeMEHHON, CUCTEMBI IBYX YpaBHEHUH C ABYMs MEPEMEHHBIMU;
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NOHUMAaTh YpaBHEHHE KaK BaXHEUIIYI0 MAaTEMaTHUYECKYIO MOJEINBIS OMIMCAHUS M U3yYeHHUs Pa3HOOOPa3HBIX peallbHBIX CHUTYallui, peaTh
TEKCTOBBIE 33J]auy allre0pandeckuM METO/I0M;

NPUMEHATHh Tpaduyeckue MPeaCTaBICHHs ISl HCCICIOBAHUS YpPAaBHEHH, HCCICAOBAHUS W PEUICHUS CUCTEM YpPaBHEHHH C JByMs
[IEPEMEHHBIMM.

Yuenuk nonyuum eéozmoricnocme:

OBnazeTs crienuanbHBIMU MPUEMAMH PELICHUS] YPaBHEHUN U CUCTEM YPAaBHEHMI; yBEpEHHO IMPUMEHATH anmapaT ypaBHEHUHN Ui pelIeHHUs
pa3HOOOpa3HBIX 33724 U3 MATEMATHKHU, CMEKHBIX TIPEMETOB, IPAKTUKY;

[TpumensTh rpaduyeckre npeacTaBIeHus ISl UCCIIE0BaHUS YPaBHEHUI, CUCTEM YpaBHEHUH, collepKalluX OyKBeHHbIe KO3(pULIMEHTHI.
HepaBencrBa

Ilo oxkoHUGHUU U3VUEHUA KYPCA VUCHUK HAVUUMCA.

ITonumarn TEPMUHOJIOTUIO U CUMBOJIUKY, CBA3aHHYIO C OTHOIICHUCM HEPABCHCTBA, CBOMCTBA YHCIOBBIX HCPABCHCTB;

Pemiate nuHeiiHBIE HEpaBEHCTBA C OJHOM MEPEMEHHOW M HMX CHUCTEMBI, pellaTh KBaJpaTHbIE HEPABEHCTBA C OMOPOMl Ha Tpaduueckue
MIPE/ICTABIICHHUS;

[IpumensTH annapaTt HEpaBEHCTB JUIs PELICHUS 3a/1a4 U3 Pa3InYHbIX pa3esioB Kypca.
Yuenuk nonyuum 6o3modxncnocnin:

OBnazeTs pa3NIuYHBIMU NPUEMAMU JIOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH allllapaT HEPABEHCTB Ul PELIEeHUs pa3HOOOpa3HbIX
MaTeMaTUYeCKUX 3a/1a4, 3a71a4 U3 CMEXKHBIX IIPEAMETOB U IIPAKTUKU;

[IpumensTs rpaduueckue nNpeAcTaBICHUS IS UCCIEOBAHUS HEPABEHCTB, COJEPKAINX OYKBEHHBIE KOI(P(DUIIUESHTHI.

< YucaoBble MHOXKECTBA

Ilo okonuanuu u3yueHua Kypca y4eHuUK Hayuumcs:

ITonmMmaTth TCPMHUHOJIOTUIO 1 CUMBOJIUKY, CBA3AHHBIC C TIOHATUEM MHOKCCTBA, BBIITOJHATDE OII€pallui Hal MHOXKXCCTBAMU,

Hcnonws3oBaTh HavyalIbHBIE MMPEACTaBJICHUA O MHOXKCCTBC ﬂeﬁCTBHTCHLHBIX YHUCCII.

Yuenuk noJjayuunm 603MO0MHCHOCHLb.

PazBuBath MMPEACTAaBJICHUEC O MHOXKCECTBAX;

Pa3zBuBath MNpEaACTABICHHUE O YMUCJIC U YUCIIOBBIX CUCTEMAX OT HATYPaJIbHBIX YUCCIT 10 )ICP'ICTBI/ITGJILHBIX; 0 poJin BEIYHCIICHHI B ITIPAKTUKE,
Pa3Buth u YTJ'IY6I/ITL 3HaHHUA O I[CCSITPI‘-IHOﬁ 3aliucu ﬂeﬁCTBHTCHLHBIX qUCCII (HCpI/IOI[I/I‘{eCKI/IC U HCHICPUOAUYICCKHUC I[p06I/I)

s DOyHKOUHU

Ilo oKOHUGHUU U3VUEeHUA KYPCA VUCHUK HAVUUMCA.

[Tonumatp 1 UCHOIB30BaTh QYHKIIMOHATIBHBIE IOHATHUSA S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUYECHHUS);
Crpoutsb rpaduku 31eMEHTapHbIX (GYHKLIUH, HCCIIEA0BAaTh CBOMCTBA YMCIOBBIX (DYHKIIMH HA OCHOBE MU3Y4YEHUs IOBEJCHUS UX IPapHKOB;
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- TloHumaTh QYHKIHMIO KaK BaKHEHIIYI0O MaTEeMaTHYECKYIO MOJENb JUIsl OMUCAHUS MPOIECCOB M SIBJICHUI OKPYXAIOIIEro MHUpA, IPUMEHSTh
(GyHKIIMOHAIBHBIN S3bIK JJI OMMCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MKy (PU3MUECKUMU BEIMYMHAMY,

- IloHumaTh 1 UCTIONB30BATH SI3BIK MTOCIEIOBATEIBHOCTEN (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHUS)

- Ilpumenste Gopmysbl, CBS3aHHbIE ¢ apU(PMETUYECKOW U TE€OMETPUUYECKON MPOrpeccHsiMU, U ammapar, cOPMUPOBAHHBIN MPU U3yYCHHUH
JIPYTHUX Pa3/ienoB Kypca, K PEIICHHUIO 3a/1ad, B TOM YHUCIIE C KOHTEKCTOM U3 PEAIbHOM KU3HU.
Yuenuk nonyuum 603modcnocmo:

- HpOBOI[I/ITB HncciacaoBaHuA, CBA3aHHBIC C I/I3yT-I€HI/I€M CBOfICTB (I)yHKI_II/II/I, B TOM YHCJIC C UCIIOJIb30BaAHHUCM KOMHBIOTepa; Ha OCHOBC Fpa(l)I/IKOB
U3y4YeHHBIX QYHKIHUI CTpOUTH OoJiee ClIoXHbIe rpaduku (KYCOUHO-3aaHHbIEC, C BBIKOJOTHIMH TOYKAMH H T.I.);

- Hcnonp3oBark GyHKIMOHATIBHBIEC IPEICTABICHHUS] M CBOMCTBA ()YHKIIMH PEUICHUS MAaTEMaTHUECKUX 33a]a4d U3 pa3IMUHBIX pa3iesioB Kypca;

- Pemate KOMOMHMpPOBaHHBIC 33124 C IPUMEHEHHEM (OPMYI N-TO YWICHAa U CYMMBI IIEPBBIX N YWICHOB apu(METUUYECKON U T€OMETPUUYECKOM
IIPOTPECCUM, MPUMEHSSA IIPU 3TOM annapar ypaBHEHUN U HEPaBEHCTB;

- IlonumaTth apupMETHUECKYI0 M T'€OMETPHUYECKYI0 MpOTpeccHH Kak (DyHKIHMU HATypajJbHOTO apryMEHTa; CBSA3BIBATh apU(METHUYECKYIO
HpOFpGCCI/HO C JII/IHGI;'IHI)IM pOCTOM, FGOMeTpI/I‘IeCKYIO - C OKCITOHCHINAJIbHBIM pOCTOM.

¢ DJieMeHThI NPHKJIATHOH MATeMATHKH
Ilo oxonuanuu uzyuenusn Kypca y4eHuK Hay4Yumcs.

- Hcnonb3oBarh B X0/1€ peLICHU 3a/1a4 dJIEMEHTapHbIE MIPE/ICTABICHMS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAYEHUSIMH BEJINUMH;
- Hcnonp3oBatk npocTeiime crnocoObl MpeICTaBIeHHs U aHaTN3a CTATUCTUYECKUX JTaHHBIX;
- HaxonauTe OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTH CIIy4alilHOTO COOBITHS;
- Pemare koMOMHaTOpHBIE 337a4l Ha HAXOKJCHUE YMCIIa OOBEKTOB MJIM KOMOMHALIMH.
Yuenuk nonyuum ¢o3moxncnocmep:

- IloHATh, 4YTO 4YHCIOBBIE JaHHBIC, KOTOpPbHIE WCIHOJB3YIOTCA [JISl XapaKTEPUCTUKU OOBEKTOB OKPYXKAIOIIETO MHUpA, SBISIIOTCS
PEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO 110 3alIUCH MPHOIMKEHHBIX 3HAYCHUH, COAEPIKAIIMXCS B MH(POPMAITMOHHBIX HCTOYHUKAX, MOYKHO
CYIUTh O MOTPEIIHOCTH MPUOIMKEHHUS,;

- IloHATH, 4TO MOTPEIIHOCTD PE3YNbTaTa BEIYUCIEHUH JT0JIKHA OBITh COM3MEPHMA C MOTPEIIHOCTHIO0 UCXOIHBIX JaHHBIX;

- IlpuoOpectu nmepBoHaYaNbHBIM OMBIT OpraHU3aluu cOOpa JaHHBIX MpPU MPOBEACHUM OMpoca OOIIECTBEHHOIO MHEHMSI, OCYIIECTBISATh MX
aHau3, MPEICTaBIATh PE3YJIbTaThl ONPOCa B BUE TaOIHIIbI, THArPAMMBL;

- IlpuoOpectu ombIT NPOBEACHUS CAyYalHBIX 3KCIIEPUMEHTOB, B TOM YHCIIE€ C MIOMOIIBIO KOMITBIOTEPHOTO MOJETUPOBAHUS, HHTEPIIPETALUN
UX PE3yJbTAaTOB; HAYYUTHCS HEKOTOPBHIM CIEUATbHBIM IpUEMaM pelieHrsi KOMOMHATOPHBIX 3ajay.

Kypca reomeTpum B 7-9 Kiiaccax.
s T'eomerpuueckue GpUrypbl
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Ilo oxkoHuUaHUU U3VUEeHUA KYPCA VUCHUK HAVUUMCA .

[Tonb30BaThCs A3BIKOM T€OMETPUU JJISL OTIMCAHUS IPEIMETOB OKPYXKAIOIIET0 MUPa U UX B3aMMHOT'O PACIIOJIOKEHHUS,
PacrioznaBath u n300pakaTh Ha YEPTEkKAX U PUCYHKAX TeOMETpUIECKUe PUTYpPHI U UX KOMOWHAINY;
Knaccuduimposats reomerpuieckie GUrypsi;
HaxonuTth 3HaYeHUs JUIMH JTUHEHHBIX 3JIEMEHTOB ()UTYp M UX OTHOIICHHS, IpaaycHyro Mepy yrioB oT 0 1o 180 °, mpumeHss onpeaencHus,
CBOICTBa U MpHU3HAKU (UTYDP U UX DJIEMEHTOB, OTHOILIEHUS (GUTYp (PAaBEHCTBO, [10100Ke, CUMMETPUS, TOBOPOT, NapaiedbHbIN MEPeHoC);
OnepupoBath ¢ HAYATLHBIMH MOHSATHSIMHI TPUTOHOMETPHUH H BBITIONHSATE dJIEMEHTAPHBIC ONlepaliii HajJ (QYHKIUSIMHU yTIIOB;
Jloka3bpIBaTh TEOPEMBI;
Pemiate 3amaun Ha AOKA3aTEIBCTBO, OMUPASICh HA U3YYCHHBIE CBOMCTBA (DUTYP U OTHOIICHUN MEXKy HUMHU U MPUMEHSISI U3yYEHHBIC METOIbI
JI0Ka3aTeNbCTBA;
Pemiate HecnokHbBIE 33/1a4U HA TIOCTPOCHUE, PUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOCHUSI C TIOMOIIIBIO UPKYIIS ¥ IMHEUKH;
Pemats npocreliniie miaHUMETpUYECKUE 3a1a4H.
Yuenux nonyuum 603moxcnocmsy:

OBnazners METOAAMM PELLEHUS 33/1a4 Ha BBIYUCIIEHUE U J0KA3aTeNbCTBO: METOJIOM OT IPOTUBHOT0, METOJOM 10/1001s, METOAOM nepedopa
BAPUAHTOB U METOJIOM I'€OMETPUYECKUX MECT TOUEK;
[IpnoOpectr onbIT IPUMEHEHUsI aNredpandeckoro M TPUTOHOMETPUUYECKOTO amrapaTa ¥ UJed ABMXKEHUS MPH PEIIEHUU T'€OMETPUUYECKUX
3a/1a4;
OBnaners TpaAULIMOHHON CXEMOW pelleHMs 3a7jad Ha MOCTPOEHUE C MOMOUIBIO LIMPKYJIS U JINHEHKU: aHallu3, MOCTPOEHUE, 10Ka3aTeIbCTBO
U UCCIIEI0BAHMUE;
Hayuutbcs pemaTts 3a1a4u Ha MOCTPOEHUE METOI0M T€OMETPUUYECKUX MECT TOUEK U METOA0M 0J100H S1;
[TproOpecTu ONBIT UCCIEIOBaHNS CBOWCTB MNIAHUMETPUUYECKHX (DUTYP C MOMOIIBIO KOMIBIOTEPHBIX ITPOrpamm;
[IproGpecTy ONBIT BHINOJIHEHNS TPOEKTOB.
% H3mepeHue reoMeTpHYECKUX BeJTHYHH
Ilo oxonuanuu usyuenua Kypca y4eHUK HAy4umca.

Hcnonp3oBaTh CBOWCTBA U3MEPEHUS JUIMH, YIJIOB U IJIOLIAJeil PU PEIIeHUH 3a/1a4 Ha HAXOXKJCHHUE JUTMHBI OTPE3Ka, UIMHBI OKPY>KHOCTH,
JUTMHBI IYTHA OKPY>KHOCTH, TPAIyCHON MEpHI yIiia;
BbIauciaTe momaan TpeyroabHHKOB, IPSIMOYTOJIBHUKOB, TPATICIIUI, KPYTOB U CEKTOPOB;
Bbruncnare AMUHY OKPY>KHOCTH U ITTMHY JTyTH OKPYKHOCTH;
BBIUUCIATE IJTMHBI JTMHEHHBIX AJIEMEHTOB (PUTYP U UX YIJIBI, HCIIONB3Ys H3y4eHHBIE (DOPMYITBI, B TOM YHCie (GOPMYIIBI [UTHHBI OKPY)KHOCTH
U JUIMHBI AYTU OKPY>KHOCTH, (popMyIIbl TUIOIIaAeH puryp;
Pemate 3amaun Ha J0Ka3aTeNbCTBO C MCIOJIB30BaHUEM (OPMYJ JUIMHBI OKPY)KHOCTH W JUTMHBI IYTH OKPY)KHOCTH, (popMyn ruromanei
buryp;
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PeI_HaTb HpaKTI/I‘IeCKI/Ie 3aJa4u, CBA3aHHBIC C HAXOXIACHUECM I‘eOMeTpI/I‘-IeCKI/IX BCIIMYUMH (I/ICHOJIB?,YSI HpI/I HeO6XOI[I/IMOCTI/I CHpaBO‘-IHI/IKI/I nu
TEXHUYECKHE CPEICTBA).
Yuenuk noayuum eozmorcnocmeo:
Bbrauciats miomaan Guryp, COCTaBACHHBIX U3 ABYX WK OoJiee MPSIMOYTOJIbHUKOB, MMapajllelorpaMMOB, TPEYTOJIbHUKOB, Kpyra M CEKTOpa,
BBI‘-II/ICJISITB I101IIaaun MHOI‘O}’I‘OHBHI/IKOB, I/ICHOJIB3ySI OTHOIIICHUA paBHOBeHI/IKOCTI/I nu paBHOCOCTaBJIeHHOCTI/I.
[TpuMeHsTh anreOpandecKuii ¥ TPUTOHOMETPHUCCKHUI ammaparT ¥ WICH IBKKCHHS HPH PEHICHHHM 3a]ad Ha BBIYMCIICHHC ILIOMIaaeit
MHOFO}’I‘OHLHI/IKOB.

+ Koopaunatsl

Ilo okonuanuu u3yuenus Kypca y4eHuK Hay4yumcs:

BbruncnsaTe AnuHy 0Tpe3Ka 0 KOOpAMHATAM €ro KOHIIOB; BBIYMCIIATh KOOPAUHATHI CEPENUHBI OTPE3KA;
Hcenonp30BaTh KOOPAMHATHBIA METOJ U1 U3YYEHUSI CBOMCTB IPSMBIX U OKPYKHOCTEH.
Yuenuk nonyuum 603moxncnocmp:

OBnazeTb KOOPAXHATHBIM METOJIOM PELICHHUs 3a/1ay Ha BBIYMCIEHHE U I0Ka3aTeNbCTBO;
[IpnoGpectr ONBIT UCIOIB30BaHUSI KOMIBIOTEPHBIX IPOrpaMM JUIsl aHaIM3a YaCTHBIX CIy4aeB B3aUMHOI'O PACIIONIOKEHHSI OKPYKHOCTEH U
IPSMBIX;
[IprnoGpecTy ONBIT BHINOJIHEHUS TPOEKTOB.
% BexTtopsbl
Ilo oxonuanuu u3yyeHus Kypca y4eHuK Hay4unca:

Ol'IepI/IpOBaTB C BCKTOpaMU: HaxOAWTb CyYyMMY H PA3HOCTHL JABYX BCKTOPOB, 3aJaHHBIX T'€OMCTPHYCCKHU, HAXOAWUTHL BCKTODP, paBHblf/'I
MMPOU3BCACHUIO 3a/IAHHOT'O BEKTOpPA HAa YHCIIO;

HaXOI[I/ITB IJi1 BEKTOPOB, 3aJaHHBIX KOOPpAWHATAMM: JJIMHY BEKTOpPA, KOOPAWHATBI CYMMBI U PA3HOCTH JIBYX U Ooiee BCKTOPOB, KOOPAUHATHI
MMPOU3BCACHUA BCKTOPA HA YHUCJIO, IPUMCHSAA ITPU HGOGXOI[I/IMOCTI/I HCpCMCCTHTCHBHBIfI, COoYeTaTeIbHBIN WIIN paCHpeI[eHI/ITCHLHLII\/II 3aKOHBI,
Brerancaars CKaJIApHOC MMPOMU3BCACHUEC BEKTOPOB, HAXOJAUTH YIOJI MCXKAY BEKTOpaMH, YCTAaHABIIMBATD NCPIICHAUKYJIAPHOCTD ITPAMBIX.
Yuenuk nonyuum 603moicnocmon:

OBJ'Ia)IeTB BCKTOPHBIM METOJA0OM IJI PCIHICHUA 3a1a4 Ha BBIYMCICHUC U TOKA3aTCIIbCTBO,

HpI/IO6peCTI/I OIIBIT BBIITOJIHCHUA ITIPOCKTOB.
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Conepmaﬂne yqeﬁﬂoro npez(MeTa, Kypca MaTEMAaTHUKH B 5-9 KJIaccCax.
5 kJjacc.

Harypaabubie umciaa (15 ugacoB). OOo3HaueHHe HaTypaidbHBIX 4YHcell. Jlecstuunas cucrema cuuciaeHus. OTpe3ok, IJIMHA OTpe3Ka.
[Tnockocts. IIpsmast. JIyu. Hlkansl. Koopaunataslit myu. M300pakeHue yucen TOUKaMyi KOOPIAMHATHOTO Jiyda. CpaBHEHHE HATYpaIbHbBIX YHCEIL.

Ciio:keHne M BbIYMTaHMe HATYpaJbHbIX umcesa (31 ugac). CrnoxeHue HaTypalbHBIX YMCEN W €ro CBOMCTBA. BhluMTaHME HaTypalbHBIX
YKCel U ero CBOMCTBA. YncioBbie M OyKBEHHBIE BRIpAXKCHHS. byKBeHHas 3aMCh CBOMCTB CIIOKEHUS M BhIYMTaHUs. Y paBHeHHe. KopeHb ypaBHEHUS.
Pemenue ypaBHeHwii. PemieHune 3amad ¢ moMomiplo ypaBHeHUW. Yron. M3mepenwe yriioB. MuHoroyroibHuKdA. PaBHble ¢urypsl. Bumsl
TpeyroabHUKOB. lIpsmoyromsuuk. Ock cuMMeTpuu (GUTYpEHL.

YMHO:KeHue U JIeIeHHe HATYPaJbHbIX YuceJa (35 yacoB). YMHOKEHHE HAaTYpAJIbHBIX YHCEI U €r0 CBOMCTBA. [leneHune HaTypanbHbIX YUCEI
u ero cpoiictBa. Jlenenue ¢ ocratkoM. Ilopsinok BeimonmHenus neiicrBuil. Crenenp uncna. KBagpat m ky0 uucna. [lmomamn ¢uryp. Ilnomans
npsimoyrosibHuKa. [IpsimoyronbHblil napamienenunen u ero o0séM. KomOuHaTOpHBIE 3a1a4H.

Oo0bixkHOBeHHBbIe podu (17 yaco). Jlonu. OObikHOBEHHBIE ApoOH. OCHOBHOE CBOMCTBO npobu. CpaBHeHHe npoOel. Apudmernyeckue
NEHCTBUS ¢ OOBIKHOBEHHBIMU JIPOOSMU: CIIOKEHUE BBIUMTAHUE APOOEi ¢ OJMHAKOBHIMH 3HaMeHaTenssMu. [IpaBuibHbBIe U HEMpaBUIbHBIE TPOOH.
Henenne u npodu. Cmenranapie yucia. ClioKeHUe U BBIUUTAHUE CMEIIAHHBIX YHCET.

JecaTuunbie apoou (48 uyaco). JlecaTuynas 3anuch ApoOHBIX yucen. CpaBHEHHE NECATHUHBIX ApobOeld. Apudmerndeckue NEHCTBUS C
JNECSITUUHBIMU JpPOOSMHU: CIIOKEHUE U BBIYMTAHHUE JECATUYHBIX ApoOei; YMHOXKEHHE M JAeJIeHUE AECSITUYHBIX IpoOei Ha HaTypajJbHOE YHUCIIO;
YMHOXXEHUE M JIeJIeHHEe JecATUYHbIX apooOel. [IpubnmkEéHHble 3HaYeHHs 4HCced C HEeIOoCTaTKOM U ¢ u30bITKOM. Okpyrienue uucen. CpenHee
apudmernueckoe. [IpouienTsl. 3a1aun Ha npoueHTHl. [lepeBo NPOIEHTOB B AeCITUUHYIO 1po0b. OOpaleHne AecATUYHOW JPOOH B MPOLIEHTHI.

IMoBTopenue (17 yaco). MiToroBoe moBTOpeHHs BCEro Marepuaia 3a Kype 5 Kiacca.

6 xnacc.

Jemumocth HaTypaabHbIX uncen (18 yacoB). [lenurenu u kpatHeie. [Tpusnaku geaumoctu Ha 10, Ha 5 u Ha 2. [Ipu3Haku aenuMocTH Ha 9
u Ha [IpocTtele u coctaBHble yrcna. Haubonpmmii oOmmii genurens. Haumensiiee o01iee KpaTHoe.

OobikHOBeHHbIe Apodou (38uyacoB). OcHoBHOE cBOMCTBO apodu. Cokparienue apobeit. IIpuBeneHue apobeir K 00IIeMy 3HAMEHATEIIO.
CpaBnenue npobeii. CinoxeHue U BelUMTaHUE qpoleit. YMHoxeHHe npodeit. Haxoxnenue npodu ot umcia. Bzaumuo obparneie uncna. [leneHue
npobeit. Haxoxaenue yucna mo 3HadeHuio ero apodbu. IIpeoOpazoBanre OOBIKHOBEHHBIX JPOOEH B JAeCATHYHBIC. beCKOHEUHBIE MEPUOINICCKUE
JecaTu4Hble podu. JlecaTuuHoe npubamkeHne 0ObIKHOBEHHON ApoOH.

OrtHomenuss u mnponopuuu (294acos). Otnomenus. [lpomopuuu. IlpolieHTHOE OTHOIICHWE JABYX umcen. [lpsMas u oOpaTHas
IIPONOPLMOHAJIbHBIE 3aBUCUMOCTH. JleeHne uucia B JaHHOM OTHoIIeHUuU. OKpyXKHOCTb U KpyT. JnuHa okpyxHoctu. [Inmomans kpyra. Lununnp,
KOHYc, map. JJuarpammel. Ciiyuaiinbie coObITHS. BeposSTHOCTD Cily4aiiHOTO COOBITHS.

PanuonanbHblie yncaa u aeiictBus Haa Humu (72 yaca). [lonoxutenbHble M OTpUIIaTeNnbHbIe ynciaa. KoopaunatHas npsimas. Llensre
yucna. Panmonaneusie uncia. Monyns yucna. CpaBHeHue yucel. CloKeHUue palMOHAIbHBIX yncesl. CBOMCTBA CIIOAKEHUS PAllMOHAIBHBIX YHCE].
BblunTanue panMOHANBHBIX YHCEN. YMHOXXEHHE palMoHaIbHBIX uuncel. CBoOilCTBa YMHOXXEHHUS palMOHANbHbIX uncen. Koaddummenr.
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PacnpenenurensHoe CBOMCTBO yYMHOXeHUsA. [leneHue panuoHanbHbIX uyucell. Pemenue ypaBHeHuil. PemieHue 3amad ¢ IOMOIIBIO YPaBHEHUM.
[Tepniennukynapusie npsimbie. OceBas U LeHTpalibHas cummeTpuu. [lapamnensusie npsimblie. Koopannarnas miockocts. ['paduku.
IToBTOpeHne u cucremarusanus yueOHoro marepuadna (15 gacoB). MitoroBoe noBropeHust BCero marepuana 3a Kypc 6 kiacca.
MaremaTuka B ucTropudeckoM pa3Butum. [Ipo6u B BaBunone, Erunte, Pume, Ha Pycu. OTKpbITHE HECATHYHBIX ApoOeir. Mup mpocThix
grcen. 3omoroe ceuenue. Yucno Hyib. [losBinenue orpunarensueix uncen. JI.@. Maraunkuid. [1.JI. Ueobrmes. A.H. Koamoropos.

Kosin4ecTBO KOHTPOIBHBIX padoT B 5-0M KJjacce:

1 I'naBa 1. HatypanbHbie yncia. KounTponbnast pabota No 1

2 ['naBa 2. CnoxeHue U BBIYUTAHUE HATYpPaIbHBIX YUCEL. KounTponbnas padota No 2
KonTponbnas paborta Ne 3

3 ['maBa 3. YMHOXEHUE U [IeIeHNE HATYPaIbHbIX YHCEI. Kountponbnas pabota Ne 4
KonTponbnas paborta Ne 5

4 ['maBa 4. OOGBIKHOBEHHBIE POOH. KonTponbnas padota Ne 6

5 ['naBa 5. Jlecstuanbie ApoOH. KonTponbnas pabota Ne 7
KonrponbHas pabora Ne 8
Konrpomnbnas padora Ne 9

6 IToBTOpeHue u cucremarusanust yaeOHOro Marepuasia Konrpomnsnas padora Ne 10 (uToroas)

Ko/inuecTBO KOHTPOJIBHBIX padoT B 6-0M KJjacce:

-

I';maBa I. JIeMMOCTBb HAaTypaJbHBIX YUCEI.

KonrtponbHas pabora Ne 1

I'maBa II. OGBIKHOBEHHBIE TPOOH

KonTponbnas pabota Ne 2

KonrtposnbHas padora Ne 3

KonTponbnas pabota Ne 4

I'nasa III. OTHOMIEHMSI M TpOTTOPLIMU

KonrtposnbHas pabora Ne 5

KonTponbnas pabota Ne 6

I'naBa IV. PanmonanbHble unciaa U AeliCTBUA HaJl HUMU

KonrtposnbHas padora Ne 7

KonrtposnbHas padora Ne 8

KonTponbnas paborta Ne 9

Konrponbnas padora Ne 10

Kontposbnas padora No 11

IToBTOpeHue u cucremaTu3anys yueOHOro MaTepuaia

KonTponbras padota Ne 12 (utorosas)
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Kypca ajaredpsl 7-9 kiaccos.

¢ AdredpanvecKue BbIpaKeHHS

BolpakeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIPAXKEHMSI C NEPEMEHHbIMU. JlomycTuMble 3HaueHusl nepeMeHHbIX. ToxaecTBo. ToxaecTBEHHbIE
npeoOpa3oBaHus anredpandyeckux BbIpaXKeHUH. Jloka3aTeabCTBO TOXKIECTB.

Crenenp ¢ HaTypalbHBIM IOKa3areneM U €€ cBoiicTBa. OpgHowieHbl. OgHOWwIEeH craHgapTtHoro Buja. CreneHb oaHOWIEHA. MHOIOUJIEHBI.
MHuorounen cranpaptHoro Buja. CreneHb MHoOrowieHa. (CiojkeHue, BBIUMTAHUE M YMHOKEHHE MHOrO4ieHOB. (DOpMyJbl COKpal€HHOIO
YMHOKECHMS: KBaJpaT CyMMBbl M KBaApaT Pa3HOCTU ABYX BBIPAKECHMM, NPOM3BENCHHE CYMMBlI M Pa3HOCTH JABYX BbIpaKeHHMU. PasnokeHue
MHOIO4JIeHa Ha MHOKUTENU. BeiHeceHne MHOXKUTENS 3a cKkoOOKU. Metoa rpynnupoBku. PasHOCTb KBajpaToB ABYX BbhIpakeHH. CymMMa U pa3HOCTb
KyOOB ABYyX BhIpakeHHid. KBanparueiii Tpéxuien. Kopens kBagpaTrHoro Tpéxuiena. CBONCTBA KBAIpaTHOTO TpEXwieHa. PasnoxeHne KBaIpaTHOTO
TpEXWIEHA HA MHOXKUTEIN

Paumonansueie BeipakeHnus. Llenbie BoipakeHus. [poOHbie BelpakeHus. ParmmonanbHast n1poOb. OCHOBHOE CBOWCTBO pallMOHAILHOW IpOOH.
CrnoxeHue, BbIYMTAHUE, YMHOKEHHE M JIeJIEHUE palMOHANbHBIX ApoOeil. Bo3Benenue panuoHanbHOW ApoOu B cTeneHb. TOXIECTBEHHBIE
peoOpa3oBaHus pallMOHAIBHBIX BhIpaykeHUi. CTENeHb ¢ LENIbIM IT0Ka3aTeNleM U €€ CBOICTBa.

KBanpaTHble KOpHU. ApHU(pMETHUYECKUN KBAJpaTHBIM KOpEHb U €ro CBOMCTBAa. ToOXJAeCTBEHHbIE MPEeoOpa3oBaHUs BBIPAXKEHUH, COIEpKaIUX
KBaJpaTHBIC KOPHHU.

% YpaBHenus

VYpaBHenue ¢ onHoil nepeMeHHoi. Kopenb ypaBHenus. PaBHOcuibHble ypaBHeHUs. CBOICTBa ypaBHEHUH C OJHOW MEpEeMEHHOW. YpaBHEHUE
KaK MaTeMaTu4ecKasi MOJENb PEaIbHON CUTYalluH.

Jluneitnoe ypaBHeHue. KBamgpaTHoe ypaBHeHune. DopMyna KOpHEW KBaJIpaTHOro ypaBHeHuUsA. Teopema Buera. PannoHanbHblE ypaBHEHUS.
Pemenne paBHOCWIIBHBIX ypaBHEHMH, CBOIALIMXCA K JMHEMHBIM WM KBaJpaTHbIM ypaBHEHUsAM. PellleHWE TEKCTOBBIX 3alad C IMOMOIIBIO
palMOHAIBHBIX YPABHEHU.

VYpaBHeHue ¢ 1ByMs NepeMeHHbIMU. ['paduk ypaBHeHMS ¢ IByMs nepeMeHHbIMH. JInHeiiHoe ypaBHEHHE C IByMs NEPEMEHHBIMH U €ro Tpaduk.
CucreMbl ypaBHEHUH ¢ ABYMA MepeMeHHbIMU. ['paduueckuil MeToq peuieHusl CUCTEMbl YpaBHEHHM C JABYMs IepeMeHHbIMH. Perienue cuctem
YPaBHEHUH METOJIOM MOACTAHOBKH U clIoKeHMsl. CucTeMa IByX YPaBHEHHMH ¢ ABYMs IIEPEMEHHBIMU KaK MOJIEIb PEATIbHON CUTYallUH.

+» HepaBencrpa

UucnoBble HepaBeHCTBA U UX cBoicTBa. ClI0KEHHE U YMHOXXEHHE YMCIIOBBIX HepaBeHCTB. OlleHMBaHME 3HAaY€HUs BblpakeHHs. HepaBeHCTBO ¢
OJIHOM TIepeMeHHOW. PaBHOCWIIbHBIE HEpaBeHCTBA. UYMCIIOBBIE NMPOMEXKYTKH. JIMHEHHbIE M KBaApaTHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl HEpaBEHCTB C OJIHOM MEPEMEHHOM.

¢ UYmnciaoBble MHOKECTBA

MHoxecTBO U ero aneMeHThl. CrocoObl 3amaHus MHOKecTBa. PaBHbie MHOkecTBa. Ilycroe muoxkectBo. [lomMHokecTBo. Omepamnuu Han
MHOKecTBaMu MiumrocTpanusi  COOTHOIIEHUHA MEXAY MHOKECTBAMHU C MOMOIIBI0 auarpamm  Oisepa. MHoOXecTBa HaTypaldbHBIX, LEJbIX,
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m
panuOHaJIbHBIX YHCCII. PaLII/IOHaJIBHOG YHUCJIO KakK I[pOGB Buaa ; , LAC M- OCJIOC YUCII0, a N —HaTypaJlbHOC, U KaK OceckoHeUHast nepuoanvcCKas

necsatudHas 1pook. [IpeacraBnenue 06 uppanuoHaaTbHOM uncie. MHOKECTBO JCHCTBUTENBHBIX uncel. [IpeacTraBienne IeHCTBUTEIBHOTO YUCIA B
BHJIe OECKOHEYHOM HETIEPUOANYECKON JecaTUUHOM npodu CpaBHEHUE NEHCTBUTEIBHBIX uyncen. CBs3b Mexay MHOKecTBaMU N. Z. Q/
s DOyHkoun
YucaoBble pyHKINH
@OyHKIIMOHANBHBIE 3aBUCUMOCTA MEXAy BenuunHamu. [lonstue QyHkimn. OyHKIUS Kak MaTeMaTHYeCcKask MOJENb PEalbHOro Ipoliecca.
O6nactp ompenencHuss U oodsact 3HadeHU ¢QyHkuuu. CriocoOsl 3amanus ¢yHkuuu. ['paduk ¢ynkmuu. [loctpoenune rpadukoB GyHKIHHA C
noMomeio npeodpasoBanuii ¢uryp. Hymun dyskmmm. IlpomexyTkn 3HakomocTosHCTBa (QyHKIuMH. [IpomMexyTku BO3pacTaHUS M MPOMEXKYTKH
yObIBaHUS (YHKIUH.
JIuneitnas GpyHKIHA, 06paTHAS IPONOPIIOHATBLHOCTD, KBaApaTHHas GYHKIHsA, GYHKIHSA Y = VX , HX CBOHCTBA M IpaduKH.
YucioBble MOCIE10BATEIBLHOCTH
[TonsTre uyucnoBoil mocnenoBarenbHOCTU. KOHEUHbIE U OECKOHEUHBIE MOcienoBaTeabHOCTH. CrocoObl 3aJaHusl MOCIEeI0BATEIILHOCTH.
Apudmerndeckas 1 reomerpuueckas nporpeccui. CBOWCTBa WICHOB apu(PMETHIECKON 1 reOMeTpruIecKoil mporpeccuii. opmyibl 00IIero wieHa
apudmMeTHyecKoil U reomeTpuueckor mporpeccuif. DopMynbl CyMMbl N —TIE€PBBIX UYJICHOB apU(PMETUYECKON M TeOMETPUUECKOW MPOTPECCHIA.
CyMMa OeCKOHEYHOU reOMETPUIECKON mporpeccuH, y kotopoit |q| < 1. IlpeacraBienue 6ECKOHEUHON TEPHOANICSCKON NECATHYHON APOOH B BHIC
OOBIKHOBEHHOMH J1pO0OH.
% DJleMeHThI NPUKJIATHOI MaTeMATHKH
MaremaTnueckoe Mozenuposanue. [IporentHele pacuérsl. @opmysa CI0KHBIX MPOLEHTOB. [IpubnuxEéHHbIe BhIUMCIEHUS. AOGCONIOTHASA U
OTHOCHUTEIbHas orpemHocTi. OCHOBHBIE ITpaBUJIa KOMOMHATOPUKU. YacToTa M BEPOATHOCTH CllydailHOro coObliTus. Kiaccuueckoe onpeneneHue
BeposTHOCTH. HauanbHble cBepeHus o craructuke. [IpencraBieHue NaHHBIX B BUAE TaOJMIl, KPYTOBBIX M CTOJOUYATBIX JUAarpaMm, rpaduxos.
CratucTuyeckre XapakKTepUCTHUKU COBOKYITHOCTH JIaHHBIX: CpeJHEe 3HaueHue, MOJa, pa3Max, MeJIuaHa BBIOOPKH.
% Aureépa B HICTOPHYECKOM Pa3BHUTHH.
3apokaeHue anreOpbl, KHUra O BOCCTAHOBJIEHWHM U MpoTHBONOCTaBileHMHM Myxammena anb-Xopesmu. MHWceropus ¢dopMupoBaHus
MaTeMaTHuecKoro si3pika. Kak 3apoauiack uaes koopAuHat. OTKpbITHE UPPAMOHAIBHOCTU. M3 HCTOPHM BOSHUKHOBEHHS (POPMYIT JUIS peIIeHUs
ypaBHeHui 3-ii u 4-if cteneneid. Mctopus pazsutus nousatus ¢ynkuuu. Kak 3apoauniace teopust BepositHocTeil. Uncna dubonauun. 3amaua
JL.ITuzanckoro (PuboHaYuM) O KPOIUKAX.
JL.®. Maraunkuii. [1.J1.YebprmeB. H.M.Jlo6aueBckuii. B.S. bynskosckuit. A.H.Konmoropos. ®@.Buer. I1.depma. P.[exaprt. H.Tapranes. .
Kapnano. H.AGenb. b.Ilackans. Jl.IIuzanckuii. K.I'aycc.

KosnnyecTBO KOHTPOJIBHBIX padoT B /-0M KJjiacce:

1 I'naBa 1. JIuHeliHOE ypaBHEHHE C OJJTHOM IEPEMEHHOMN KontponbHas pabora Ne 1
2 I'naBa 2. lenpie BeIpaKeHMS. Kontponbnas padora No 2
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KontponbHas padora Ne 3

KonTponbnas padora Ne 4

Konrtposnbnas padora No 5

3 I'naBa 3. @yHKUIMH. KonTposbnas padora Ne 6
4 I'maBa 4. CucteMbl TMHEHHBIX YpaBHEHHUH C NByMsI mepeMeHHbIMU. | KoHTposbHas paboTa No 7
5) [ToBTOpEeHMe U cuctemMaru3anus yueOHOrO MaTepraa. Konrponbnas padota Ne 8 (utoropas)

KosimyecTBO KOHTPOJIBHBIX padoT B 8-0M KJacce:

1 I'maBa 1. PaninoHasibHbIE BRIPAKEHUS KonTtponbnas pabora Noe 1
KonTponbhas padora Ne 2
KonTponbnas pabora Ne 3

2 I'naBa 2. KBajgparHble KopHU. J|eiCTBUTENBHbIE YUCIIA. KonTponbnas padora Ne 4

3 I'naBa 3. KBajpaTHble ypaBHEHHUS. KonTtponbnas pabora Ne 5
KonTposnbnas pabora No 6

4 IToBTOpEeHME U cucTemMaTu3alys yaeOHOro MaTepuaia. KonTposnbHas pabora Ne 7 (utorosas).

KonnyecTBO KOHTPOJIBHBIX padoT B 9-0M Kiaacce:

I'naBa 1. HepaBeHcrsa. KonTposabnas padora Ne 1
1
2 I'naBa 2. KBanpatuunas GyHKIMs. Kontponbnas padota No 2
KonTtposnbHast pabora Ne 3
3 I';1aBa 3. DneMEeHThI NPUKIATHON MaTEMAaTUKH KonTponbnas pabora Ne 4
4 I'maBa 4. YncnoBsie 1MOCIET0BATEILHOCTH. Kontponbras pabora No 5
5 IToBTOpEHME U cucTeMaTrU3alus y4eOHOro MaTepHara. KonTtposnbHast pabora Ne 6(utoronas)

Kypca reomeTpuu 7-9 Kjiaccos.
7 kaace

HavanbHble reomerpuueckue cseaenus (11 yacon)

22



[Ipocreiimme reomerpudeckre GUrypsl: MpsiMasi, TOUKa, OTPE30K, JIy4, yrou. [lonsrtue paBeHcTBa reomerpuueckux ¢uryp. CpaBHeHHE OTPE3KOB U
yrioB. M3Mmepenue oTpe3koB, anuHa oTpe3ka. M3mepenue yrios, rpagycHas mepa yriia. CMEXKHBIE M BEPTUKAJIBHBIE YIVIBI, UX CBOMCTBA.
[IepnieHquKyIspHBIE IPSMBIE.

OcnosHnas yenb — CUCTEMATU3UPOBATh 3HAHUSA YYAILIUXCSA O MPOCTEHIINX TeOMEeTpUUYECKUX (Urypax M UX CBOWCTBAX; BBECTH IOHATUE PaBEHCTBA
buryp.

B nanHOW TeMe BBOIATCS OCHOBHBIE I'€OMETPUYECKHE IOHATHUS M CBOMCTBA HPOCTEHIIMX TE€OMETPUYECKHUX (UI'Yp HAa OCHOBE HAIJISAHBIX
NPECTaBICHUN yJaluxcs MyTeM 0000IeH s OYeBUIHBIX MM U3BECTHBIX M3 Kypca MaTeMaTuku 1—6 kiiaccoB reomerpuueckux (axros. [lonsTue
aKCHUOMBI Ha HaYaJIbHOM 3Tare o0y4eHHs He BBOJIUTCS, U CAMU aKCHOMBI He (POpMYIUPYIOTCs B sBHOM BHJIe. HeoOX0oquMble HCXOAHBIE MT0JI0KEHUS,
Ha OCHOBE KOTOPBIX M3Yy4YalOTCSI CBOMCTBA T€OMETPHUYECKUX (DUTYp, MPHUBOIATCA B OmucareiabHON ¢opme. [IpHHIMIHAIEHBIM MOMEHTOM JTAHHOK
TEMBI ABJIAETCS BBEJICHUE HIOHSATHS paBeHCTBa FEOMETPUYECKHUX buryp Ha OCHOBE HarJIsJHOTO
HNOHSTHS HajoxkeHus. OnpeieIeHHOe BHUMAHUE JI0JKHO YAENIATHCS IPAKTUUECKUM MTPUIIOKEHUSAM F€OMETPUUYECKUX MOHATUH.

Tpeyroabauku (18 yacos)

Tpeyronbuuk. IlpusHaku paBeHcTBa TpeyroiabHUKOB. llepnenaukynsp Kk mpsmoid. Meauanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA.
PaBHOOeApeHHBII TPEYTrOJIBHUK U €0 CBOWCTBA. 3a/1auy Ha MOCTPOEHHUE C TIOMOIIbIO LIUPKYJIS U TMHEHKH.

OcnoséHas yenb — BBECTU TOHATHE TEOPEMBI; BHIPA0OTaTh YMEHHE JTOKA3bIBATh PABEHCTBO TPEYTOJIBHUKOB C MOMOIIBIO W3YYEHHBIX MPU3HAKOB;
BBECTHU HOBBIN KJIACC 3a/1a4 — HA NOCTPOCHUE C TIOMOIIBIO LIUPKYJIS U TMHEUKH.

[Ipu3Haku paBeHCTBa TPEYTOJIBHUKOB SIBIISIFOTCS OCHOBHBIM paOOYMM anmapaToM BCEro Kypca reoMeTpuu. Jloka3zaTenbcTBO O0IbIIENH YacTH TEOPEM
Kypca M TakXke pellleHHe MHOTMX 3a7ay MPOBOAMTCSA MO CIEAYIOIIeH cXeMe: MOUCK PaBHBIX TPEYrOJIbHUKOB — OOOCHOBaHHME MX PABEHCTBA C
IIOMOIIBI0 KaKOTI0-TO IPU3HAKA — CJIEICTBUS, BBITEKAIOIINE U3 PAaBEHCTBA TPEYTrOJbHUKOB. [IpuMeHeHre NMPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB
[P PELICHUM 3aJa4 JAaeT BO3MOXKHOCTH IIOCTEIIEHHO HAKAIlJIMBaTh OIBIT IIPOBEIEHHUs IOKa3aTelIbHBIX paccykaeHud. Ha HauvanpHOM >Tame
U3YYEHUS U IPUMEHEHUs IPU3HAKOB PaBEHCTBA TPEYTOJIbLHUKOB 11€7€c000pa3HO UCII0Ib30BaTh 3a/1a4K ¢ TOTOBBIMU YEPTEKAMH.

IMapanueasHbie npsamsie (12 yacos)

[Ipu3Haku napauienbHOCTH MPSMBIX. AKCHOMa NapajuieabHbIX NpsAMbIX. CBONCTBA NMapaieIbHbIX MPSMBIX.

Ocnosénas yenb — BBECTH OJHO W3 BKHEMIIMX MOHATUN — MOHATHE MapajUleNbHBIX NMPSAMBIX; JaTh IEpBOE INpeJICTaBlIeHHEe 00 akcHoMax U
AKCMOMAaTHYECKOM METOJIE B TEOMETPHUH; BBECTH AKCUOMY ITAPAJUIEIBHBIX PSAMBIX.

[Ipu3Haku M CBOWCTBa MapajIeNIbHBIX MPSMBIX, CBSI3aHHBIE C YyIJIaMH, OOpa30BaHHBIMHM MpPU TEPECEUCHMM ABYX MPSAMBIX CEKyIIeWd (HakpectT
JeKaUMMH, OJHOCTOPOHHMMHM, COOTBETCTBEHHBIMHU), IIMPOKO HCIHOJB3YIOTCS B JaJIbHEHIIEM INPU U3YUYEHUU YEThIPEXYTOJbHUKOB, MOJO0OHBIX
TPEYrOJIbHUKOB, IIPU PELICHUU 3a/1a4, a TAKKE B KypCe CTEPEOMETPHUH.

CooTHOIIEHHSI MEKY CTOPOHAMM U YIJIaMM TpeyrojbHuka (18 yacos)

Cymma yrnoB TpeyronbHuKa. COOTHOLIEHME MEXKIy CTOPOHAaMM M yIJlamMH TpeyroibHHKa. HepaBeHcTBO TpeyronpHuka. [IpsmoyrosibHble
TPEYrOJIbHUKHA, WX CBOMCTBA W IPHU3HAKK pPABEHCTBA. PaccrosHue OT TOYKM 10 OpsMoil. PaccTosHMe Mexay napajuleIbHbIMHA IPSMBIMU.
ITocTpoeHue TpeyrosbHUKA 110 TPEM DIIEMEHTAM.

OcHoeHas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BaKHBIC CBOWCTBA TPEYTOJIBHUKOB.
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B nannHoif Teme moka3bIBaeTCs OJHA W3 BAXHEHIIMX TEOPEM TI'€OMETPUU — TeopeMa O CyMME YIJIOB TpeyrojbHuka. OHa MO3BOJISET JaTh
KJIaCCU(UKALMIO TPEYroJbHUKOB MO yrjiaM (OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYMOYTOJbHBIN), @ TakKe€ YCTAHOBUTH HEKOTOpBIE CBOMCTBa U
HNPHU3HAKYU PAaBEHCTBA IIPAMOYTOJIBHBIX TPEYTOJIbHUKOB.

[TonsiTve paccTOAHUS MEXIY MapalieIbHBIMU MPSMBIMU BBOJUTCS Ha OCHOBE JOKAa3aHHOW MpeIBAapUTEIbHO TEOPEMBI O TOM, YTO BCE TOYKHU
KKIOW U3 JABYX NApajUIeJIbHBIX MPSMBIX PaBHOYAAJIEHBI OT APYTrod MpsIMOW. DTO MOHSATHE UTPAET BAXKHYIO POJIb, B YACTHOCTU MCIIOJIB3YETCS B
3aJa4ax Ha MOCTPOCHHE.

[Ipu pemenun 3amay Ha MOCTPOCHHE B 7 KIIACCE CIEAYET OTPAHMYUTHCS TOJBKO BBITIOJHEHHEM M ONMCAHMEM IMOCTPOSHHsI MCKOMOU ¢urypsl. B
OTJICNbHBIX CIYyYasiX MOKHO IPOBECTH YCTHO aHAIM3 U J0Ka3aTelIbCTBO, a 3JIEMEHTHl HCCIIEA0BAaHUS JOKHBI IPUCYTCTBOBATH JIMIIb TOTAA, KOTJa
3TO OrOBOPEHO YCJIOBHEM 3a1a4H.

IHoBTOpenue. Pemenne 3axa4 (9 4.)

Ocnosnast yens. IIOBTOpUTB, 3aKpenUTh U 00001KTH OCHOBHBIC 3Y H, moirydeHHbIe B 7 Kiacce.

8 kiaacc

Yeroipexyroibuuku (14 yacos)

MHOroyrojabHHK, BBITYKJIbI MHOTOYT'OJIbHUK, YeThIpeXyroiabHUK. [lapamienorpamm, ero cBoiictsa u npusHaku. Tpanenus. [IpsmoyroasHUK, poMO,
KBaJipat, ux cpoiicta. OceBasi U LIEHTPAJIbHAs CUMMETPUHU.

OcnosHnas yenb — N3y4uTh HanOoJiee BaKHbIE BUJIbI YETHIPEXYTOJIbHUKOB — MapajIesiorpaMM, MpsIMOYTOJIbHUK, poMO, KBaJpaT, TPAaNelnio; 1aTh
npecTaBiIeHNe 0 GUrypax, o0JagaroIuX OCEBON WM IICHTPATLHON CUMMETPHUEH.

JlokazarenbcTBa OONBIIMHCTBA TEOPEM JAHHOM TEMBbl M PEIIEHUS MHOTHX 3a/1a4 MPOBOAATCS C MOMOUIbIO MPU3HAKOB PAaBEHCTBA TPEYTOJbHUKOB,
MO3TOMY IOJIE3HO UX NOBTOPUTH B Hayalle U3Y4YE€HHUS TEMBI.

OceBast M LIEHTpaJbHAasi CUMMETPHUHM BBOJATCS HE Kak INpeoOpa3oBaHUE IUIOCKOCTH, a KakK CBOMCTBAa IeOMETpUYECKHX (UTYp, B YACTHOCTHU
YEeTBIPEXYTOJIbHUKOB. PaccMOTpeHue 3TUX MOHATHH Kak JABM)KEHUHN TUIOCKOCTH COCTOUTCS B 9 Kiiacce.

Iaomans (14 yacoB)

[TonsiTre miomaan MHOroyrojabHuKa. [lnomanu npsMoyroasHuKa, napauieorpaMMa, TpeyroybHuKa, Tpanenuuu. Teopema [Iudaropa.

OcnosHas yenvb — paclIUpUTh U YIIYOUTh MOJNyYeHHbIE B 5—O6 Kilaccax NMpeACTaBICHUS ydaluxcs 00 M3MEPEHHH M BBIYMCICHHMHU IUIOLIAIeH;
BbIBECTH (DOPMYIIBI IIOMIAeH MPsIMOYTOJIbHHKA, TapajulesiorpaMMa, TPEyroJibHUKa, TPareluu; 10Ka3aTh OJIHY U3 TJIaBHBIX TEOPEM I'€OMETPUU —
teopemy [Iudaropa.

BoiBoa dopMyn ansi BBIYMCIIEHUS TUIOIIAJECH MPSMOYTOJIbHHKA, MapajulesiorpaMMa, TPEyrojbHUKa, Tpalelud OCHOBBIBAETCS Ha JIByX OCHOBHBIX
CBOWCTBAaX IUIONIA/IeH, KOTOpble MPUHUMAIOTCS MCXOJs M3 HAITIAIHBIX MpEICTaBICHHUH, a Takke Ha (opMyle IIOMAaaN KBajgpaTa, 000CHOBAHUE
KOTOPOM He SBJSETCS 00513aTENbHBIM JJISl yJaIIuXCsl.

HetpaauunonHo#l Ui MIKOJIBHOTO Kypca SIBISIETCS TeopeMa 00 OTHOLICHMH IUIOIAAed TpeyrojbHHKOB, MMEIOIMX MO paBHOMY yriy. OHa
NO3BOJISIET B JajlbHEHIIEM JaTh IMPOCTOE J0KA3aTEeIbCTBO IPU3HAKOB IOJO00Us TPEYrONbHHUKOB. B 3TOM COCTOMT OJHO M3 NPEUMYILECTB,
00yCJIOBJICHHBIX PaHHUM BBEJCHUEM TOHATHS IIOIIAIH.
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HoxkazarenbctBo Teopembl [lugaropa ocHOBbIBaeTCS Ha CBOWCTBaxX IUIomIanedl W QopMmynax Uil IUIOMAAEH KBajapara M HPSIMOYTOJbHHUKA.
Jloka3bIBaeTcs Takxxe TeopeMa, oopaTtHas Teopeme Iudaropa.

ITopoOHbIe TpeyroabHuku (19 yacos)

[TonoGuble TpeyroabHukH. [Ipu3Haku momoOust TpeyrosibHUKOB. IIpumeHeHne moo0ust K J0Ka3aTesbCTBY TE€OpeM M pelleHuto 3agad. Cunyc,
KOCHHYC ¥ TAHI'€HC OCTPOI0 yIJIa IPSIMOYTOJIbHOI'O TPEYTOJIbHUKA.

OcnosHas yenb — BBECTH IOHATHE NOJOOHBIX TPEYTrOJbHUKOB; PACCMOTPETh NMPU3HAKMU MOJOOUS TPEyrojibHUKOB U UX NPUMEHEHUS; CleNaTh
HEPBBIH I1ar B OCBOEHUH YYAILIUMUCS TPUTOHOMETPUYECKOTO aIrapaTa FeOMETPHH.

Omnpenenenue MoJ0OHBIX TPEYrOJIBHUKOB JAETCsl HE Ha OCHOBE MpeoOpa3oBaHMs 1OA00USA, a yepe3 PaBeHCTBO YIJIOB M NPONOPLUOHATIBHOCTb
CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku noo0us TPEYTOJIbHUKOB JIOKa3bIBAIOTCS C TOMOILBIO TEOPEMbI 00 OTHOIIEHUH IIIOIAJCH TPEYroJbHUKOB, UMEIOIUX [0 PABHOMY YIITy.
Ha ocHoBe mpu3HakoB MOAOOWS TOKa3bIBa€TCS TEOpeMa O CpeIHEH JIMHUM TPEYrOJNIbHUKA, YTBEPXKICHHE O TOYKE IEpecedyeHus MeauaH
TPEYrojbHUKA, a TaKKe J[Ba YTBEP)KIACHUSA O MPONOPLMOHAIBHBIX OTPE3Kax B MPSMOYTOJbHOM TpeyrojbHUKe. JlaeTcs mpeacTaBieHue O METoje
o 00Ms B 3a/1a4ax Ha TIOCTPOCHUE.

B 3akitoueHne TeMbl BBOIATCS 3JIEMEHThI TPUTOHOMETPUM — CHHYC, KOCUHYC U TAHT€HC OCTPOro YIJla MPsIMOYTOJBHOTO TPEYroJbHHKA.
Oxpy:kHocTh (16 YacoB)

B3aumuoe pacnonoxenue npsMoil U okpyxHocTHU. KacaTenbHas K OKPY)KHOCTH, €€ CBOICTBO M Ipu3HaK. LleHTpanbHble W BIHCAHHbBIC YIJIBL.
UYetbIpe 3amMeuaTelibHbIe TOUKU TPEYrojbHUKA. BricanHas u onucaHHas OKpY>KHOCTH.

Ocnosnas yenrb — PACIIUPUTH CBEIEHUS 00 OKPY)KHOCTH, TMOJYYEHHBbIE YyJallUMHCA B 7 KJacce; HM3Y4YUTh HOBbIE (DaKTbl, CBSA3aHHBIE C
OKPY’KHOCTBIO; TO3HAKOMUTH YHAIIUXCSI C YETHIPbMsI 3aMeyUaTeIbHBIMU TOUYKAMU TPEYToJIbHUKA.

B nanHHOI TeMe BBOAMTCS MHOTO HOBBIX IOHATHI M pacCMaTpUBAETCS MHOTO YTBEPKIAEHUH, CBSI3aHHBIX C OKPYKHOCTBIO. [[7151 X yCBOEHUS CleyeT
yIEIUTh 00JIbIIIOE BHUMAHUE PELICHUIO 3aay.

YTBepKIeHUs O TOUKE MepecedyeHusi OMCCEKTPUC TPEYrojdbHUKA U TOUKE MEePECEUeHUs] CepeIMHHBIX NEPIEHINKYIAPOB K CTOPOHAM TPEYroJbHUKA
BBIBOJIAITCSL KaK CJIE/ICTBUS M3 TEOPEM O CBOMCTBaX OMCCEKTPHUCHI yrila U CEpeIMHHOrO NEePIEeHINKYIIsApa K oTpe3Ky. Teopema o Touke nepeceyeHust
BBICOT TPEYTOJIbHUKA (MM UX MPOAOIDKEHHI) T0Ka3bIBAETCS ¢ OMOILBIO YTBEPKICHUS O TOUKE MePECeUeHHs] CEPEAMHHBIX MEPIEeHIUKYISIPOB.
Hapsiny ¢ Teopemamu 00 OKpYXHOCTSIX, BIUCAHHOW B TPEYrOJbHUK U OMUCAHHOM OKOJIO HETr0, pacCMaTpUBAIOTCS CBOWCTBO CTOPOH OMUCAHHOTO
YETHIPEXYTOJbHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO YETHIPEX YT OJIbHUKA.

IHoBTOpenue. Pemienue 3aaa4 (S yacos)

OcnosHas yenw. I10BTOpUTS, 3aKpenuTh U 0000UTH OcHOBHBEIE 3YH, nosyueHHsle B § Kiacce.

9 kjacc

BexTopbl. Metoa koopauHar (20 yaca)
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[lonarue BexTopa. PaBeHcTBO BekTOpOB. CiOXeHHE W BBIYUTAHHWE BEKTOPOB. YMHOXXKEHHME BEKTOpa Ha 4MciIo. Pa3ioxkeHue BeKkTopa MO JBYM
HEKOJUIMHEapHbIM BekTOopaM. Koopawnatel BekTopa. [lpocreiiime 3amadun B KOOpAWHATAaX. YpaBHEHHsI OKPY)KHOCTH W mpsimMoi. [IpumeHenue
BEKTOPOB U KOOPJIMHAT MPU PEUICHUH 33/1a4.

Ocho6Has yenp — HAYYUTH y4alUXCS BBIOJIHATH JICHCTBHS HAJl BEKTOpAMH KaK HAIPAaBJICHHBIMH OTPE3KaMH, YTO Ba)KHO Ui MPUMEHEHUS
BEKTOPOB B (hM3HKE; TO3HAKOMUTH C UCIIOJIb30BaHUEM BEKTOPOB U METOAA KOOPAUHAT MPH PEIICHUH T€OMETPHUYECKUX 3aj1au.

Bekrop ompenensercs: Kak HamnpaBJICHHBIA OTPE30K W JCUCTBUS HAJl BEKTOPaMHU BBOJSTCS TaK, KaK 3TO MPUHATO B (usmke, T. E. Kak neiicTBus ¢
HanpaBJIeHHBIMU OTpe3kaMu. OCHOBHOE BHUMAaHHE JOJDKHO OBITh Y/IEJICHO BBIPAOOTKE YMEHHH BBIOIHATH ONEPAIlMH HAJl BEKTOpaMH (CKJIaIbIBaTh
BEKTOPBI 110 MPaBUJIaM TPEYTOJIbHUKA M TIApaJlJIeIorpaMMa, CTPOUTh BEKTOP, PABHBIM Pa3HOCTH JIBYX JIaHHBIX BEKTOPOB, & TAK)KE BEKTOP, PaBHBIH
IIPOM3BEACHHUIO JJAHHOTO BEKTOpA Ha JAHHOE YHCJIO).

Ha npumepax moka3biBaeTcsi, KaKk BEKTOPbI MOTYT MPHMEHSTHCS K PEHICHUIO TeoMeTpHueckuX 3amad. Jlemoncrpupyercs 3(dekTuBHOCTD
npuMeHeHHs (GOPMYIT ISl KOOPJMHAT CEPEeIUHBI OTPEe3Ka, PACCTOSHHS MEXy ABYMS TOUKaMH, YPAaBHEHHH OKPYKHOCTH U MPSIMON B KOHKPETHBIX
TEOMETPHUYUCCKUX 3a/lauax, TEM CaMbIM JIA€TCS MIPEJICTABICHHE 00 H3yYCHUN TeOMETPHUYECKIX (DUTYP C MTOMOIIBI0 METOJIOB JIreOpBbI.

CooTHOLIEHHS] MEKAY CTOPOHAMM M YIVIaMH TpeyroiabHuka. CxajisipHoe npousBeaeHue BeKTopoB (12 yacoB)

CuHyCc, KOCHHYC W TaHreHC yria. TeopeMbl CHHYCOB U KOCHUHYCOB. Pemienue TpeyronbHUKOB. CKaJasipHOE MPOU3BEICHHE BEKTOPOB U €ro
PUMEHEHHE B TEOMETPUYECKHX 3a/1a4ax.

OchosHas yenb — Pa3BUTh YMEHUE YYAIIUXCS IPUMEHSTh TPUTOHOMETPUYCCKUH armapar Ipy PEelIeHUH reOMETPUIECKUX 3a/1aY.

Cunyc u kocunyc Jr000ro yria ot 0° 1o 180° BBOASATCS ¢ TOMOIIBIO €IMHUYHON MOJYOKPY>KHOCTH, JIOKA3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCHHYCOB
U BBIBOJIUTCS elle oJHa GopMmyia IUIOMIaId TPeyrojbHUKa (TOJOBHHA MPOU3BEACHHS JIBYX CTOPOH HA CHHYC yria MEXIy HUMH). DTOT ammapar
NPUMEHSETCS K PEIICHUIO TPEYTOJILHUKOB.

CkansipHoe MMpOU3BeJIeHNE BEKTOPOB BBOAUTCS Kak B (U3UKe (IPOM3BEICHUE JJIMH BEKTOPOB Ha KOCHHYC yIila MeXJy HUMH). PaccMaTpuBaroTcs
CBOWCTBA CKAJISIPHOTO MPOU3BEICHHS U €T0 TPUMEHEHHE IIPU PEIICHUH TeOMETPUIECKHX 3a/1a4.

OcHOBHOE BHHMMaHHE CJEIyeT YACIUTh BHIPAOOTKE NPOYHBIX HABBIKOB B MPUMEHEHHU TPUTOHOMETPUYECKOTO ammapaTa NpU peHIeHUn
TE€OMETPUYECKUX 3a]1aY.

JJIMHA OKPYKHOCTH M IJIOIAAbL Kpyra (12 yacos)

[TpaBunbpHBIE MHOTOYTONTBHUKHA. OKPY)KHOCTH, ONMCAHHAs OKOJIO MPAaBHIBHOTO MHOTOYTOJBHHUKA M BIMCAaHHAs B Hero. [locTpoeHne MpaBUITBHBIX
MHOTOYTOJBHUKOB. J{miHa okpyx)HocTu [Tnomane kpyra.

OcnosHas yenb — pacuIMpUTh 3HAHUE YUYAIIUXCS O MHOTOYTOJIBHHUKAX; PACCMOTPETh MOHATHUS [UTMHBI OKPYXHOCTH W TIIONIAIN Kpyra U OPMYITBI
JUTSL UX BBIYUCIICHUSI.

B Hawane TeMbl maercs oOmpeseieHWE NPaBUIBHOTO MHOTOYTOJIBHHKA, WM PAacCMATPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSX, OIHCAaHHE OKOJIO
NPaBUIBHOTO MHOTOYTOJIbHUKAa M BHOUCAHHOW B Hero. C MOMOIIBIO OMMCAHHOM OKPYKHOCTH PEIIAOTCS 3aJadyd O MOCTPOECHUH IMPABUIHLHOTO
HIECTUYTOJIbHUKA U TIPABHIILHOTO 271-yTOJNBHUKA, €CIIH JJaH MTPABHIIBHBIN 71-yTOJIBHHUK.

@opMyIibl, BEIpAXKAIOLIHE CTOPOHY MPABUIBHOIO MHOTOYTOJIBHUK U PAJMYC BIMCAHHON B HETO OKPYXHOCTH Yepe3 PaJuyc OMUCAHHON OKPYKHOCTH,
UCTIONIB3YIOTCS TIPH BBIBOJIE (DOPMYIT ITMHBI OKPY>)KHOCTH M IUIOIMIAIN Kpyra. BBIBOI onupaeTcs Ha MHTYUTHBHOE MPEICTABICHUE O Tpeelie: pu
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HEOTPAHWYEHHOM YBEJIMYCHUU YUCJIa CTOPOH MPABWIBHOTO MHOTOYTOJIbHUKA, BIIMCAHHOTO B OKPYKHOCTb, €TI0 MEPUMETP CTPEMUTCS K JJIMHE ITOU
OKPY’KHOCTH, a IJIOL[a/Ib — K IUIOMIAAHN Kpyra, OrpaHUYE€HHOTO OKPYKHOCTBIO.

JABuxenns (12yacoB)

OrobOpaxkenue miockoctd Ha ceds. [Tonstue nmwkenus. OceBas W neHTpaidbHas cumMmeTpuu. [lapamensubiii nepeHoc. [lopopot. Hanoxenus u
JIBIDKECHMUSL.

OcHognas yenb — TMO3HAKOMUTD YYAIIUXCS C MOHSATHE: JBUXKEHUS M €r0 CBOMCTBaMH, C OCHOBHBIMH BHJIaMU JBM)KEHUH, C B3aUMOOTHOLICHUSIMU
HaJIO)KEHUW U IBUKEHUM.

JIBuKeHHe MIIOCKOCTH BBOJUTCS KaK OTOOpa)k€HHe IUIOCKOCTH Ha cels, COXpaHsIoIIee pacCTOSHUE MEXAy Toukamu. Ilpu paccMoTpeHuu BUAOB
JIBUKCHUM OCHOBHOE BHHMAHHE YJCISICTCS TOCTPOSHUIO O0pa3oB TOYEK, NPSIMBIX, OTPE3KOB, TPEYroJbHUKOB NPU OCEBOH M IECHTPaIbHOU
CUMMETPHUSX, MMapaJIeIbHOM TepeHoce, moBopoT. Ha aekTHRIX mpuMepax MoKa3bIBaeTCs MPUMEHEHHUE IBUKEHUN MPU PEICHUH TeOMETPHIECKHIX
3azad.

[TonsiTve HaJIOXKEHUSI OTHOCHTCSA B JAHHOM KYypCE€ K YHCIy OCHOBHBIX MOHSATUH. J|0Ka3bIBAaeTCs, YTO MOHSATHS HAJIOKECHUS U JBUKCHHUS SIBISIFOTCS
9KBHBAJICHTHBIMU: JIF000€ HAIOKCHUE SIBIISICTCS JIBMDKCHUEM IIOCKOCTH U 00paTHO. M3ydeHune JoKa3aTelIbcTBa HE SABISICTE 00sS3aTeIbHBIM, OJHAKO
CIIeTyeT PaCCMOTPETh CBA3b MOHATUHN HAIOKEHUS U IBHKEHUS.

HavanbHble cBejieHHsi U3 crepeoMerpun.(64acoB)

Mmuororpannuku. [Ipusma. [apannenenunen. O6vem tena. CBoiicTBa npsiMoyrojisHoro napamienenunena. [Tupamuna. Humuanap. Konyc. Chepa u
map.

OcHogHas yenb — pacHIUPUTh 3HAHUE YYAILTUXCS O MHOTOTPAaHHUKAX; PACCMOTPETh CBOICTBA (PUTyp B TPOCTPAHCTBE.

006 akcnomax reomerpum (2 yaca) becena 06 akcuoMax reoMeTpuH.

OcHognas yenb — nath 6051€ee rIIyooKoe MpeCTaBICHNUEe O CUCTEME aKCHOM TUTAHUMETPUH U aKCHOMaTHUYECKOM METOJIE.

B nanHO# TeMe paccka3bIBaeTCsl O Pa3UYHBIX CUCTEMAX aKCMOM T'€OMETPHUH, B YACTHOCTH O PA3JIMYHBIX CIIOCO0aX BBENIEHUS MOHATHUS PABEHCTBA
buryp.

IMoBTopenue. Pemenne 3anay (4 yaca)

OcHnosnas yens. IIoBTOpUTD, 3aKpenuTh U 0000IKUTH OCHOBHBIE 3YH 32 OCHOBHYIO HIKOITY.

Ko/inuecTBO KOHTPOJIBHBIX padoT B 7-0M KJjacce:

1 I'naa 1. [IpocTeiinme reomeTpruueckue GUrypsl 1 MX CBOWCTBA. KonrponbHas padora Ne 1

2 I'naBa 2. TpeyronbHUKH. KonTponbnas pabota Ne 2

3 I'naBa 3. [lapamienpHble NpsIMBIE. KonrtposnbHas padora Ne 3

4 I'maa 4. CoorHomeHus Mexay cropoHaMu U yriamu | KontponbHas pabora Ne 4
TPEyroJIbHUKA.

5 O0600611eHre U cUCTeMaTU3allvs 3HAHUN yJaIIuxcsl. KonTponbrast pabota Ne S(uroronas)
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KoJyinyecTBO KOHTPOJIBbHBIX padoT B 8-0M KJjacce:

1 I'naBa 5. UeTbIpEXYrOIbHUKH. Kontponbnas padora No 1
2 I'maBa 6. [Tnomanp. KontponbHas padora No 2
3 I'maBa 7. IlogoGHBIE TPEYTONBHUKH. KonTtposnbHas pabora Ne 3
4 I'maBa 8. OkpyXHOCTH Kontposbnas padora No 4
S) O0600111eH1E U cCTEMAaTU3allks 3HAHUN yJaluxcs. KonTposibHas padora Ne S(ntorosas)

KoanmyecTBO KOHTPOJIBHBIX padoT B 9-0M Kjacce:

1 I'maBa 9. Bektopsl KonTponbnas pabora Ne 1
2 I'maBal(. MeTton koopiuHaT KonTponbnas paborta No 2
3 I'maBa 11. CootHomienuss Mexay cropoHamu u  yriamu | KontponbHas pabora Ne 3

TPCYT'OJIbHUKA. CKaJ'ISIpHOC IMPONU3BCACHUC BCKTOPOB
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Kontpoabnbie padotrsl no matematuke S kiacc YMK Mepzask A.I'., Iloaonckuii B.b., Axkup M.C.

KonrpoasHasi padora Ne 1. HarypajabHble yuciaa

Bapuanr 1

3anumure nudpamMu 4ucIo:

1) 1recThAECAT MATH MHJUIMAPIOB CTO ABAAATH TPH MUJLIHOHA IEBATHCOT COPOK OJHA THICAYa BOCEMbCOT TPUILATH CEMb;
2) BOCEMBCOT JIBa MUJUIHOHA MATHACCAT YE€THIPE THICAYHM OJAUHHAIIATH:

3) TpuaLaTh TPH MUILIMAPAA AE€BATH MUIUTMOHOB OJIUH.

CpaBuute uncna: 1) 5678 u 5 489; 2) 14092 u 14 605.

HauepTtuTe KOOpAMHATHBIN JIyd U OTMETHTE HA HEM TOUYKH, COOTBETCTBYIOLME YKCiIaM 2, 5, 7, 9.

Hauepture otpesok FK, mmmna xotoporo paBaa 5 cM 6 MM, oTMeThTe Ha HEM Touky C. 3anumuTe Bce OTpe3KH, 00pa3oBaBIIMecs Ha

PUCYHKE, U U3MEPHTE UX JITHHBI.
Touka K npunannexur orpesky ME, MK = 19 cm, orpe3ok KE na 17 cm 60nb1ie orpezka MK. Haiinure nnuny orpeska ME.
3anuiute HUdpy, KOTOPYIO MOKHO MOCTABUTh BMECTO 3BE3I0OUKH, YTOOBI 00pa30Baoch BEPHOE HEPABEHCTBO (PACCMOTPUTE BCE
BO3MOXHBIE Cy4an):

1) 378* <3784, 2)58*5>5872.

Ha otpeske CD mnmuHoi 40 cm otmetwin Touku P u Q tak, uto CP = 28 cm, QD =26 cm. Uemy paBna juymmHa otpeska PQ?
CpaBuute: 1)3 kM u 2 974 m; 2)912 kru 8 1.

Bapuant 2

3anumure nudpamMu 4ucIo:

1) cembaecsT MIECTh MIJUTHAPIOB JIBECTH COPOK JIBA MHJUIMOHA CEMbCOT BOCEMbBJIECST TPHU THICSYH CTO JICBSIHOCTO ISTh;,
2) deThIpecTa TPH MUJUTHOHA TPHIIATH BOCEMb THICSY COPOK JICBSITh;

3) Ccopok BOCEMb MIJIIHAPIOB CEMb MUJUTHOHOB JIBa.

CpaBuute uncia: 1) 6 894 u 6 983; 2) 12471 m 12 324.

HavepruTe KOOpAMHATHBIN JTy4Y U OTMETHTE HA HEM TOYKH, COOTBETCTBYIOLIME unciam 3, 4, 6, 8.



Haueprtute otpezok AB, mynHa kotoporo paBHa 4 cM 8 MM, OTMeTbTE Ha HEM Touky D. 3anumuTe Bce 0Tpe3kH, 00pa3oBaBLIMECs HA
PUCYHKE, U U3MEPHTE UX JITHHBI.

Touka T npunamiexut orpesky MN, MT = 19 cmM, orpe3ok TN nHa 18 cm menbiue orpeska MT. Haiinure ninuny orpezka MN.
3anumure nudpy, KOTOPYIO MOKHO MTOCTaBUTh BMECTO 3BE3/I0UKH, YTOOBI 00pa30BajIoOCh BEPHOE HEPABEHCTBO (PACCMOTPHUTE BCE
BO3MOYKHBIE CITY4an):

2) 2*14 <2 316; 2)478* > 4 785.

. Ha orpeske SK manmunoit 30 cm ormernnu Touku A u B tak, uto SA = 14 cm, BK =19 cm. Uemy paBHa myimHa otpeska AB?
Cpasaute: 1) 3 986 T 1 4 kT 2)586 cmu 6 m.

KonTpoabnas padora Ne 2
Cii0keHre U BbIYMTAHUE HATYPAJIbHBIX Ynce. UncjioBble 1 0yKBeHHbIE BbIpakeHus. PopMyJibl.

Bapuant 1

1. Berumcmure: 1) 15 327+ 496 383; 2) 38 020 405 — 9 497 653.
2. Ha onHoli crosinke 0110 143 aBTOMOOMIIS, uTO Ha 17 aBTOMOOWMIIEH OOJIBIINe, YeM Ha BTOpoid. CKOJIbKO aBTOMOOMIIEH OBLIO Ha 00eHX
CTOSTHKAX?
3. BeimonHuTE ClOXKEHHE, BEIOUpas YIOOHBIN MOPSIOK BEIYUCICHUN:
1) (325 +791) + 675; 2) 428 + 856 + 572 + 244,
4. TIpoBepbTe, BEpHO JH HEPABEHCTBO:
1674 — (736 + 328) > 2 000 — (1 835 — 459).
5. Haiiaure 3nauenue a no popmysie a = 4b - 16 npu b = 8.
6. YnpoctuTte BbipaxkeHue 126 + x + 474 v HalUTe ero 3HayeHUe npu x = 278.
7. Bbruuciure:
1) 4mM73cm+ 3 M47 cm; 2) 12416 MUH - 7 4 32 MUH.
8. Haiinure 3HaueHne BRIpAKEHUS, BBIOUpPAs YIOOHBIN MOPSAOK BHIYHCICHUI:
1) (713 +529) —413; 2) 624 — (137 + 224).
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Bapuanr 2

1. Beruucnure: 1) 17 824+ 128 356; 2) 42 060 503 — 7 456 182.
Ha onnoti ynune 152 nqoma, uto Ha 18 10MOB MeHbIIIe, yeM Ha apyroil. CKOJIBKO BCETo JOMOB Ha 00€HX yJuIax?

no

3. BsInonauTe ClI0XKEHKE, BEIOUPas YIOOHBIH MOPSIOK BEIYUCIICHUMN:
1) (624 +571) + 376; 2) 212 + 497 + 788 + 803.
4. TIpoBepbTe, BEPHO JIM HEPABEHCTBO:
1826 — (923 + 249) > 3 000 — (2 542 — 207).
5. Haiinure 3Hauenue p no ¢opmyJie p=40 - 7q npu q = 4.
6. Ynpocturte BbipaxkeHue 235 + y + 465 u HaliiuTe ero 3HaueHue npu y = 153.

Beryucaure:
1) 6 M 23 cm+ 5M 87 cm; 2) 144917 muH - 54 23 MUH.

8. Haiinure 3HaueHune BbIpakeHUs, BbIOUpast y1OOHBINA MOPSAAOK BEIYUCIICHHIN:
1) (837 +641) - 537, 2) 923 — (215 + 623).

KonTpoabnas padora Ne 3

YpaBHeHue. YroJu. MHOroyroJibHUKH.
Bapuanr 1

[Toctporite yron MKA, BennunnHa koToporo paBHa 74°. I[Iposeaute npoussoibHO 1yd KC mexay ctoponamu yrina MKA. 3anummre
o0pa3oBaBIIMECs YTIIbl U U3MEPHTE UX BEIUYUHBI.

. Pemmre ypaBuenue: 1) x +37 =81 2) 150 - x =98.

OfHa M3 CTOPOH TpeyroJibHUKA paBHa 24 cM, BTopas — B 4 pa3a Kopoue [1epBOH, a TpeThs — Ha 16 cM JyIMHHee BTOPOU. Beruncaure
IIepuMeTp TPeyroJbHUKaA.

PelwvTe ypaBHeHuUe: 1) (34 +x)-83=42 2)45-(x-16) = 28.
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M3 BepmuHbl pasBépHyToro yrJia ABC (cM puc.) npoBezieHsl fiBa sy4a BD u BE Tak, uyto ZABE = 154°, 2DBC = 128°. BeiuucauTte
rpagycHyto mepy yria DBE.

Kakoe yucio Hazo0 NOACTaBUTh BMECTO @, YTOObI KOPHEM YpaBHEHHUSA

52 - (a - x) = 24 6bL110 yHnco 407

Bapuant 2

[Toctpoiite yron ABC, Bennunna kotoporo pasHa 168°. Ilpoenute nmpoussosibHO 1y4 BM mexny croponamu yria ABC. 3anummre
00pa30BaBIIMECS YIIIbI U U3MEPHTE X BEINYMHBI.

Pemmre ypaBaenue: 1) 21+ x =58 2)x-135=76.

OfZiHa U3 CTOPOH TpeyroJibHKWKa paBHa 32 €M, BTOpad — B 2 pa3a KOpo4e I1epBOK, a TpeThd — Ha 6 CM KOopoye NepBOu. Beryuciure
IIepUMeTp TpeyroJibHUKA.

PelwvTe ypaBHeHUe: 1) (96 -x)-15=164 2)31-(x+11)=18.

W3 BepunHbl npsmoro yriaa MNK (cm puc.) npoBegensb! Ba ayda ND u NE tak, yto ZMND = 73°, ZKNF = 48°. Berunuciure
rpaaycHyto mMepy yria DNF.

Kakoe yuco Hazio0 MO CTaBUTh BMECTO @, YTOObI KOPHEM YpaBHEHHUSA

64 - (a - x) = 17 6bL110 YKca0 167
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KonTtpoJabnas padora Ne 4
YMHO)KeHI/Ie " ACJICHHUC HaTypaHLHl)IX quceJa. CBOﬁCTBa yMHO)KeHI/Iﬂ.
Bapuanr 1
. Brpmaucianre:
1) 36-2418; 3) 1456 : 28;
2) 175-204; 4) 177 000 : 120.
. Haiinure 3Hauenue Boipakenus: (326 - 48 — 9 587) : 29.
Pemmure ypaBHeHue:
1) x-14 =364, 2)324:x=09; 3) 19x - 12x = 126.
Haiinute 3HaueHnue BeIpakeHHs Hanbosee yIoO0HBIM CITOCOOOM:

1) 25-79-4; 2)43 -89+ 89 - 57.

Kynuu 7 xr koHdet u 9 Kr neueHss, 3amiatus 3a Beto NMOoKynky 1 200 p. Ckonbko ctout 1 Kr nedyeHss, eciau 1 kr koHdet crout 120 p?
C oJ1HO¥ CTaHIIMHM OJHOBPEMEHHO B OJHOM HAIIPABICHUM OTIIPABUIIMCH JBa roe3a. OJIMH U3 N0E3/10B IBUTAJICS CO CKOPOCTBIO 56 KM/4,
a BTopoil — 64 km/u. Kakoe paccTosiHue OyaeT Mex 1y moes3iaMu yepes 6 4 rocie Havyaja JIBUKEHUs?

CKOJIBKMMH HYJISIMU OKaHYMBAETCS IPOU3BEIEHUE BCEX HATYpPaJIbHBIX Yucel OoT 19 10 35 BKIOUNTENBHO?
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Bapuanr 2
Beruucnure:
1) 24 -1 246; 3) 1856 :32;
2) 235-108,; 4) 175 700 : 140.
Haiinure 3HaucHue Beipaskenus: (625 - 25 -8 114) : 37.
Pemnite ypaBHeHUE:
1) x-28=336; 2) 312 : x = 8; 3) 16x - 11x = 225.
Haiinure 3HaueHue BhIpakeHUsI HanbosIee yI0OHBIM CIIOCOOOM:

1) 2-83-50; 2)54-73+73 - 46.

st mpoBeieHUst peMOHTA JIEKTPUUYECKON MTPOBOJIKH KYMIIH 16 OJMHAKOBBIX MOTKOB &JIIOMUHUEBOTO U 11 OAMHAKOBBIX MOTKOB
MeaHoro mpoBoaa. O01mas JiMHa KyIIEHHOTO MpoBoja cocTaBisuia 650 M. CKOJIBKO METPOB aJIFOMHHHEBOTO MTPOBOA OBLIIO B MOTKE,
€CJIM MEHOI0 MPOBOJA B OAHOM MOTKe ObL10 30 M?

W3 ogHOrO TOpoaa OJHOBPEMEHHO B OJIHOM HAINPABJICHUH BbIEXaH JiBa aBTOMOOWIs. OUH U3 HUX ABUTAJICS CO CKOPOCThIO 74 KM/4, a
BTOpOH — 68 KM/4. Kakoe paccrosiHue OyneT Mexay aBTOMOOMIAMU uepe3 4 4 1ociie Hayasa JIBUKEeHUS?

CKONbKMMHU HYJISIMU OKaHYMBAETCS IPOU3BEICHNUE BCEX HATYpaIbHBIX UnCeN OT 23 10 42 BKIIOUYUTENBHO?

Kontpoabnas padora Ne 5
Hesenne ¢ ocratkoM. Ilnomaas npsamoyrosbanka. [IpsiMoyrosibHbli napaJjuieienumne] 4 ero 00bem.
KomOunaropusbie 3agaum.

Bapmuanr 1

Bremoaaute nenenmne ¢ ocratkom: 478 : 15.

Haiinure momaas mpsiMOyroJbHUAKA, OJTHA CTOPOHA KOTOPOTO paBHa 14 cM, a BTopasi cTopoHa B 3 pasa OoJbIlie mepBoi.
Breraucnure 00beM ¥ TUIOIIA1h TOBEPXHOCTH KyOa ¢ pedpom 3 cM.

JnmHa mpsIMOYTOIRHOTO TIapayiiesienuneaa paBaa 18 cm, mupuHa — B 2 pa3a MEHbIIIE JUTHHBI, a BbIcOTa — Ha 11 cM OoJbIIe MHPUHEIL.

Awbhe

Brruncnure 06beM napaienenumnesa.
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Yemy paBHO J€IMMOE, €CIIH ISTUTENb paBeH 11, HermoaHoe yacTHOE — 7, a OCTaTOK — 67

[Tone mpsiMmoyroapHO# Gopmbl nMeeT miomans 6 ra. llupuna nons 150 M. Beraucnure nepumerp modsi.

3anummre Bce TpEX3HAUHBIC YMCIIA, IS 3aIMCH KOTOPBIX MCIIONB3YIOTCS TOIBKO UGB 5, 6 1 0 (Ludpbl HE MOTYT TOBTOPSITHCSA).
Cymma nmuH Beex pédep mpsMoyroapHOro napaienenumneaa paia 116 cm, a qa ero u3mepenus — 12 cm u 11 cm. Haiingute Tpetbe
U3MEpEHHE MapaljiesIeuIeaa.

Bapuanr 2

Brimonnute nenedue ¢ octratkom: 376 : 18.

Haiinure momaas npsSiMOyrojibHUKA, OJIHA CTOPOHA KOTOPOTO paBHA 21 cM, a BTOpas CTOpoHa B 3 pa3a MEHBIIIE TIEPBOM.
Brruucnure 00beM U TUIOIIaA6 TOBEPXHOCTH KybOa ¢ pedpom 4 M.

[HupunHa npsAMOYroiabHOro napajiesnenunesaa papHa 6 cM, JyinHa — B 5 pa3 Oouibliie IMKUPUHBL, @ BBICOTa — HA 5 CM MEHBUIE JITUHBI.
Brruucnure o0beM napaienenumnesa.

YemMy paBHO eIMMOE, €CIIU JeNUTeNb paBeH 17, HeMmoJlHoe YacTHOe — 5, a ocTaTok — 127

[Tone mpssMOyTONBEHOM POPMBI UMEET MIIOMIAb 3 Ta, ero anuHa — 200 M. Beraucnure nepumeTp mos.

3anuiuTe Bce TPEX3HAUHBIC YHCIIA, IS 3aMTUCH KOTOPBIX UCIIONB3YIOTCS TONBKO IUGpbI 0, 9 1 4 (1tudpsl HE MOTYT OBTOPATHCS).
Cymma nnuH Beex pédep mpsMOoyroibHOTro napaienenumneaa pasHa 80 cm, a aBa ero uzMmepenus — 10 cm u 4 cm. Haligute Tpetbe
U3MEpEeHHe MapajeNenumnesa.

Konrpoabnas padora Ne 6

OO0bIKHOBEHHBIE IPOOH
Bapmuanr 1
CpaBHI/ITe qyucia:
1) %I/Ig; 2)5 ul; 3)% u l.

BremosHNTE NEHCTBUS.
3,15 11,

17,
1) %% 2 31— 35

2) 3Z-12+52 4)53-32
23 23 23 8 8

, 3 "
B cany pacrér 72 nepeBa, U3 HUX g COCTaBJISIOT si6710HU. CKOJIBKO SI0JI0Hb pacTET B camy?



. 7
Kupusn npouén 56 crpaHull, 4To COCTaBUIIO 5 KHHTH. CKkonbpKO cTpaHuIl ObLUTO B KHUTE?
[IpeoOpa3zyiiTe B cMeIaHHOE YHCIIO APOOb:
7 30
1) = 2)—.
) 3 )=
o 3 x 1
HaiinuTe Bce HaTypalbHbBIE 3HAYEHUS X, IPH KOTOPBIX BEPHO HEPABEHCTBO 2 - < > <3 .
100
KakoBo HanbosbIlee HAaTypaaIbHOE 3HAUECHUE N, P KOTOPOM BEPHO HEPABEHCTBO N < Ty ?

. 1 7
Haiinure Bce HaTypaibHbIe 3HAYCHHS A, TIPU KOTOPBIX OJHOBPEMEHHO BBIMTOJIHSIOTCS YCIOBHS: JPO0Ob — TPaBUJIbHAS, A IpoOb -

HCIIpaBUJIbHAA.
Bapuanr 2
CpaBHuTE UKca:

9 14,
) gy
17 = 17

2)% ul, 3); u l.

Brimonnute geiicTBus.

D2+ 2L_ 7 31— =

26 26 26

5222412 He=—3L.
21 21 21 11 11

5
B rapaxe crosat 63 MamuHbl, U3 HUX = COCTaBJISOT JICTKOBBIE. CKOJIBKO JIETKOBBIX MAIlIUH CTOUT B Tapaxe?

. 2
B knacce 12 yueHUKOB U3y4aroT GpaHIly3CKH A3bIK, YTO COCTABIISET < BCEX YYEHUKOB Kilacca. CKOJBKO Y4EHUKOB B Kiacce?

[TpeoOpasyiiTe B cMEIIaHHOE YUCIIO IPOOb:
12, 25
1) = 2) 5

o 2 X 1
Hailinure Bce HaTypallbHBIE 3HAYEHUS X, [P KOTOPBIX BEPHO HEPABEHCTBO 1§ <7< 2 -

100
KakoBo HauMeHbIlIee HATYpaJbHOE 3HAUE€HUE N, IIPU KOTOPOM BEPHO HEPABEHCTBO N > ’T ?

36
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8. HaI/I,I[I/ITe BCC HATypaJbHBIC 3HAYCHUA A, IIPHU KOTOPBIX OJHOBPEMEHHO BBIITOJIHAKOTCA YCIIOBHA: ,I[p06b H IMpaBUJibHAasiA, a ,Z[p06b g

HEIIpaBUJIbHAA.

KonTtpoJabnas padora Ne 7

IousiTue o necsaTuuHOM Apoou. CpaBHeHHUE, OKPYIJIEHHE, CJI0KEHHE U BHIYUTAHUE JeCITUYHBIX Ipo0eii.

Bapuanr 1
CpaBaute: 1) 14,396 wu 14,4, 2) 0,657 u 0, 6565.
Oxpyrmure: 1) 16,76 no necsaTbix; 2) 0,4864 10 THICSAYHBIX.
Bemmonnaute peiicteus: 1) 3,87 + 32,496; 2)23,7—-16,48; 3) 20 — 12,345.

CkopocTb KaTepa 110 TeUEHUIO PeKH paBHa 24,2 KM/4, a COOCTBEHHAast CKOPOCTh KaTepa — 22,8 kM/4. Haliiute ckopocTh Katepa NpoTUB
TEUYEHUSI PEKU.
Boruncnute, 3anvcaB JaHHbIE BETUYHUHBI B KWJIOTpaMMaXx:

1) 34kr+839r; 2)2kr30r—1956T.
OjHa cTOpOHA TPEyroJbHUKA paBHa 5,6 cM, 4uTo Ha 1,4 cM Ooibliie BTopoii cTOpoHbI ¥ Ha 0,7 cM MeHbIe TpeTheil. Haitnnte nepumerp
TPEYroJibHUKA.

Hanumure Tpu yncna, Kaxjoe u3 KOTOpbIX O6osnblie 5,74 u Mmenblie 5,76.
HaiinuTe 3HaueHune BbIpakeHus1, BbIOpast y10OHBIH MOPSIIOK BHIYMCICHUA:

1) (8,63 + 3,298) - 5,63; 2) 0,927 — (0,327 + 0,429).
Bapmuanr 2
Cpasuure: 1) 17,497 u17.5; 2) 0,346 u 0, 3458.

Oxkpyrnute: 1) 12,88 mo mecarsix; 2) 0,3823 1m0 COTHIX.



Beimonaute nevicteus: 1) 5,62 +43,299; 2) 25,6 — 14,52; 3) 30 — 14,265.
CKkopocThb KaTepa MpOTHB TEYCHHsSI peKU paBHA 18,6 KM/4, a COOCTBEHHAsI CKOPOCTh
karepa — 19,8 km/4. Haifnure cCKkOpoCcTh KaTepa Mo TEYCHUIO PEKHU.

. BBI‘-II/ICJII/ITC, 3alrcCaB JaHHBIC BEJIMYUHBI B MCTpax:

1) 8,3 M+ 784 cm; 2) 5m4 cm— 385 cwm.

Onna cTopoHa TpeyrojbHUKa paBHa 4,5 cM, 4TO Ha 3,3 cM MEHbIIIE BTOpOi cTOpoHBI 1 Ha 0,6 cM Oosbiie TpeTheil. Hainure nepumerp
TpeyrojbHUKa.

. Hamummre Tpu ymcia, Kaxaoe U3 KOTOpbIX Oonbiie 3,82 u meHbIe 3,84.

. HailiguTe 3HaueHue BbIpaKeHUsI, BBIOMpask yIOOHBIHN MOPSIIOK BHIUMCICHUINA:

1) (5,94 +2,383) — 3,94; 2) 0,852 — (0,452 + 0,214).

KonrpoabHasi padora Ne 8

YMHOKeHHE U JIeJIeHne JeCATUIHBIX APoodei

Bapuanr 1
. Boeruucnure:
1) 0,024 -4,5; 3) 2,86: 100; 5) 0,48 :0.,8;
2) 29,41 -1 000; 4) 4:16; 6) 9,1:0,07.

. Haiigure 3nauenue Boipaxenus: (4 —2,6)-4,3+1,08:1,2.

. Pemmre ypaBuenune: 2,4 (x +0,98) = 4,08.

. Moropnas noaka misuia 1,4 4 no Te4eHuro peku u 2,2 4 npoTuB TeueHus. Kakoi myTh mpeojioiena JIoAKa 3a BCE BpeMs IBUKEHUS, €CITU
CKOPOCTh T€UeHHUs paBHa 1,7 kM/4, a COOCTBEHHAsI CKOPOCTH JIOAKH — 19,8 xm/4u?

Ecnu B HEKOTOPO# AECITHYHON APOOH IEPEHECTH 3aMsTYIO BIIPABO Yepe3 oaHy mudpy, To oHa yBenuuutces Ha 14,31. Haitnure 3Ty 1po0b.

Bapmuanr 2

. Brrauciaure:

38
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1) 0,036 - 3,5; 3) 3,68 : 100; 5) 0,56:0,7;
2) 37,53 -1 000; 4) 5:25; 6) 5,2:0,04.
Haiinure 3Hauenue Beipakenus: (5-2,8)-2,4+1,12:16.
Pemure ypaBuenue: 0,084 : (6,2-x) =1,2.
Karep mbin 1,6 4 npoTuB TeueHus peku u 2,4 4 o tedenuro. Ha ckonbko Goiblie Nporuibll KaTep, ABUTascCh MO TEYCHHUIO PEKU, YEM
MIPOTHUB TEUCHHUSI, €CJIU CKOPOCTh TEUEHUS PeKU paBHa 2,1 KM/, a coOCTBEeHHasi CKOPOCTh KaTepa — 28,2 kM/4?
Eciu B HEKOTOPOIi JECITHYHOM IPpOOH MEPEHECTH 3aMATYIO BICBO Yepe3 OAHY HUQPY, TO OHA yMEHbIIUTCS Ha 23,76. Haiinure 3Ty 1po0s.

KonTpoabnas padora Ne 9

Cpennee apudpmerudeckoe. IIpoueHTsl.
Bapuanr 1

Haiinure cpennee apudmernyeckoe uncen: 32,6; 38,5; 34; 35,3.

[Tnomane mosst paBra 300 ra. Poxbro 3acesnu 18 % momst. CKoJIbKO TeKTapoB MOJIS 3aCESUTH POXKBIO?

[Tets kynun kuaury 3a 90 p., uro coctasisiet 30 % Bcex neHer, KoTopble y Hero Obltu. Ckonbko aeHer O0bi10 y [letn?

Jloaka muiblia 2 4 co ckopocThio 12,3 km/4 1 4 4 co ckopocThio 13,2 km/u. Haiinure cpeiHIOI0 CKOPOCTh JIOAKU Ha BCEM ITYTH.

arwd e

Typuct npomwén 3a Tpu 111 48 kM. B nepssiit genb oH npomén 35 % Bcero mapuipyta. I1yTh npoliieHHbIN B IEPBbIH 1€Hb, COCTABISET
80 % paccTosiHus , MPOIIEHHOTO BO BTOPOH 1eHb. CKOJIBKO KWJIOMETPOB MPOIIET TYPUCT B TPETUH JI€HB?

6. B nepssiit nens [ets npounrtan 40 % Bceii kHuru, Bo BTopoii — 60 % ocranbHoro, a B Tpetuil - octapmuecs 144 crpanuipl. CKOJIBKO
BCEr0 CTPAaHHULl B KHUTE?

Bapmuanr 2

1. Haiiaute cpennee apudmernyeckoe uncen: 26,3; 20,2; 24,7; 18.

2. B mkone 800 ygammxcsi. CKONBKO MATHKIACCHUKOB B 3TOH IIKOJIE, €CIIM U3BECTHO, YTO UX KOJIMYECTBO cocTaBisier 12 % koaudecTBa
BCEX ydamuxcsi?

3. Hacoc nepekauan B 6acceiin 42 M3 Bozibl, uTo coctasnseT 60 % o6béma Gacceiina. Haiimure 00bEM Gaccelina.
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ABTOMOOWIIL €Xall 3 4 CO CKOPOCTHIO 62,6 KM/4 1 2 9 O CKOPOCThIO 65 kM/4. HalimuTe cpeiHIoI0 CKOPOCTh aBTOMOOUJIS HA BCEM ITYTH.
Tokapsb 3a Tpu nHs uzrorosui 80 neraneil. B mepserit nens o BeimonHWI 30 % Bcelt paboThl. U3BECTHO, UTO KOJIMYECTBO ACTAJICH,
M3TOTOBJIEHHBIX B IIEPBBIN JIEHb, cocTaBisAeT 60 % KosnuyecTBa JeTajell , M”3rOTOBJIEHHBIX BO BTOPOH JieHb. CKOJIBKO AETaIeil U3rOTOBUI
TOKapb B TPETHUM J1€Hb?

B niepBrlii neHs TpakTopHas Opurazna Benaxana 30 % miomaau BCero nouis, BO BTOpoi — 75% OCTaJIbHOTO, a B TPETUM - OCTaBLIMECS
14 ra. Haligure miomans nojs.

KonTpoabHasi padora Ne 10
O0o0meHne U cucTeMaTH3ALUsA 3HAHUN yYALIUXCH

3a KypC MaTeMaTHKH 5 KJjacca
Bapuanr 1

Haiinute 3nauenue Beipaxenust: (4,1 —0,66: 1,2) - 0,6.

Mpura mén u3 onHoro cena B apyroe 0,7 1 mo nomto u 0,9 4 uepes nec, npoiing Becero 5,31 km. C kakoil ckopocTsio mén Mumia uepes
Jiec, €CIIM T10 TOJII0 OH JIBUTAJICS CO CKOPOCThIO 4,5 KM/4?

Pemmure ypaBaenue: 9,2x — 6,8x + 0,64 =1

8
nputa MpsSMOYroIbHOro Napaienenuneaa paBHa 4 CM, 9T0 COCTABISICT — €ro JIHHEL, a BHICOTA COCTaBseT 40 Yo JTHHBL
Brrancnure 00beM napasuienenumesa.
o 3 11 1,3
Bemonaure peiicteust: 20 : (6 o1 ﬁ) —(4 S 2 Z) . 5.

Cpennee apudmernueckoe 4eThIpEX yrcen paBHo 1,4, a cpennee apudmernueckoe TpEx Apyrux uucen — 1,75. Haliaure cpennee
apru(MeTHUECKOe ITUX CEMH YHUCEI.

Bapuanr 2

Haiinute 3Hauenue Beipaxkenus: (0,49 : 1,4 —0,325) - 0,8.
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Karep bt 0,4 4 o Teyenuto pexu u 0,6 4 mpoTUB TeUeHus, peoaoiieB Bcero 16,8 km. C kakol CKOPOCTHIO IJIBUT KaTep M0 TEYEHUIO,
€CIIM TIPOTUB TEUEHHSI OH IUIBUI CO CKOPOCThIO 16 kM/u?
Pemure ypaBuenue: 7,2x —5,4x + 0,55 =1

[yupunHa npsAMOYroiabHOro napajiejenuneaa pagHa 3,6 cM, 4TO COCTaBIISIET 225 €ro JUIMHBL, a BBICOTA cOCTaBIIAET 42 % NJIUHBL.
Brruncnaure 06beM napasuienenunea.

Beimonnute aeiicreus: 30 : (17 g -5 g) + (7 Z —4 %) 7.

Cpennee apudmernueckoe TpEX YUCe paBHO 2,5, a cpenHee apudmMeTndeckoe IByx Apyrux uncen — 1,7. Haliqure cpennee
apuQMeTUYECKOe ITUX MATH YHCET
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KonTpoJibHbIe padoThl 0 MaTeMaTHKe 6 KJacc
YMK Mep3zasik A.I'., lloaonckuii B.b., Axkup M.C.
KonrpoabHast padota Ne 1 «/leqitumMocTh HATYPAJIBHBIX YHCED»
Bapuanr 1

1. 3 unucen 387, 756, 829, 2 148 BoIMUIIMUTE T€, KOTOPHIC JICIISTCS HAIIEIO:
1) Ha 2; 2)Ha 9.

2. Paznoxwute yncio 756 Ha IpOCThIE MHOXKHUTEIH.

3. Haligute HanOObIINI OOIUNA JEIUTENb YUCET:
1)24u54; 2)72u264.

4. Halinute HauMeHblIee 00111ee KpaTHOE YHCENT:
1yl6m32; 2)15ug; 3) 16m 12.

5. dokaxwuTe, uTo uncia 272 u 1 365 — B3auMHO MPOCTHIE.

6. Bmecro 3B&3m0ouku B 3amucu 1 52* mocTaBbTe mUQPPHI Tak, YTOOBI MOJYYSHHOE YHCIIO OBLIIO KPaTHBIM 3 (pacCMOTPUTE
BCE BO3MOYKHBIE CITy4an).

7. Iletst paccTaBUl KHUTH MMOPOBHY Ha 12 MoOJIKax, a MOTOM IEPECTABUII UX, TOKE MOPOBHY, HAa § MOJIOK. CKOJBKO KHUT
os110 y Iletn, ecnu uzBecTHO, uTO MX ObLIO OoJbiie 100, HO MeHbIIe 1407

Bapuanr 2

1. 13 uucen 405, 972, 865, 2 394 BpIUIIMTE T€, KOTOPHIE ICIISITCS HALIETO:
1) na5; 2)Ha 9.
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2. Paznoxwure uncio 1 176 Ha mpocThle MHOKUATEIH.

3. Hatigure HanuOOJIbIINI OOIIUNA JETATEND YUCE:
1)27u36; 2)168 u252.

4. Haiinute HanMeHbIIee 00111ee KpaTHOE YHCed:
)11u33; 2)9wulo0; 3) 18 m 12.

5. Hokaxwure, uto yncia 297 u 304 — B3aMHO MIPOCTHIE.

6. Bmecro 3B&3m0uku B 3amucu 1 99* moctaBbTe UQPpPHI Tak, YTOOBI MOJTYYEHHOE YHCIIO OBLJIO KpaTHBIM 3 (paccCMOTPUTE
BCE BO3MOYKHBIE CITy4aH).

7. CobpanHbIi ypoxait si0JI0K hepMep MOKET Pa3IOKUTh MOPOBHY B KOP3UHBI MO 12 Kr win B AUKHU 110 15 kr. CKOJIBKO
KIJIOTPaMMOB 0J10K coOpait pepmep, eciii u3BECTHO, 4To Ux Obu10 Oosbiie 150 kr, Ho MenbIe 200 kr?

KonTtpoJsbHas padora Ne 2 o teme «O0bIKHOBEHHbBIE P00

Bapuanr 1
12 56
1. Cokpartute npobs: 1) —; 2) —.
PATHTE AAPODE )14 )70
7 13 7 5
2.C om: 1) —u=—,; 2) —u-—.
paBHHUTE Ipodu: 1) T ) 1's
3. Beruncnure: 1) g+§; 2) §—ﬂ; 3) 31+2§; 4) 52—31.
7 8 6 9 8 6 12 18

. 1 . 3
4. B niepBbIil IeHb IPOJIATH 8Z 11 10J10K, a BO BTOpOM — Ha 25 11 MeHbIIe. CKOJIBKO IIEHTHEPOB S0JIOK MPOJIaiu 3a ABa JHs?
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5. Pemure ypaBHeHuUe: 1) 7£—x=2£; 2) x+i —E:E.
24 16 12) 20 15

1 . 1 ., 4
6. Muma norpaTtuin gCBOI/IX JICHEI Ha IOKYIIKY HOBOM KHHIH, 5 JIEHEr — Ha IIOKYIIKY TEeTpajaew, = JEHEr — Ha IOKYIIKY

KapaHJalllel, a OcTalbHbIE JEHbIM — HA MOKYIKY aibOoma. Kakyro yacTh cBOMX JeHET noTpaTiil Mullla Ha MOKyNKy ajibooma?

7. HaiimuTe BCe HaTypajbHbIE 3HAYEHHS X, TIPU KOTOPBIX BEPHO HEPABEHCTBO %(%
Bapuant 2
18 63
1. Cokpatute npoOb: 1) 28 : 2) a1
2. CpaBuure apobu: 1) %u;—é, 2) gué
3. Beruncnure: 1) g+g; 2) é—g; 3) 2§+1%; 4) 6%—4%.

. . .3 . 7 .
4. 3a nepBbIi Yac TYpUCT MPOLLIET 4Z KM, a 32 BTOPOU — Ha 1§ KM MeHblIe. Kakoii myTh npeoaosen TypucT 3a 2 u?

5. Pemure ypaBHEHUE:

1) 81—x=3E; 2) (x—§j+2=g.
9 6 6) 18 24

1 3 5 ) .
6. B marasus 3aBe3nu QpykTsl. SI0650KM cocTaBiIsLIU 7 CJIUBBI - 0 a rpyu - o BCeX 3aBe3EHHBIX (pYKTOB. OcTaabHOM

3aBe3EHHBIN TOBap COCTaBIsUT BUHOrpaa. Kakyro yacTh Bcex GpyKTOB COCTABIISI BHHOTPAA?

16

o X
7. Haligute Bce HaTypalibHbIE 3HAUEHUS X, IPU KOTOPBIX BEPHO HEPABEHCTBO 7(£
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Konrpoabnas padora Ne 3 no reme «O0bIKHOBEHHBIE P00
Bapuanr 1

5,
12’

2) 1561; 3) ° 5
7 8 17

1. Boimonaute ymMHOXEHHE: 1)

Mlow

4
2. B marasuH 3aBe3nu 18 Kr koHQET, U3 HUX 9 COCTaBJISUIH IIOKOJaAHbIe. CKOJIBKO KHMJIOIPAaMMOB IIOKOJAAHBIX KOH(ET
3aBE€3JIM B MarazuH?

3. Haliiute 3Ha4eHNE BBIPAXKEHUS: 2i : 2E S -1% .

14 11 25
4. IllupuHa IPAMOYTOJIBHOIO Mapajulejenuneaa paBHA 5% CM, €ro JJiMHa B 7% pa3a Oouibllie IIMPHUHBI, & BBICOTA

coctaBisgeT 30% nmuHbl. Berauciaute 00bEM napauienenure/a.

5. Boruucnure 3HaueHHE BhIpaKeHUST HanboJee yI00HbIM CITIOCOOOM:
§.1i+1i.23_1§.1i_

4 15 15 2 8 15

6. 3a TIepBBIH JICHb TYPHUCT TPOIIEI 2l5 TYPUCTHYECKOTO MapIIpyTa, 3a BTOPOH - % OCTaBIICHCS YacTH MapIipyTa, a 3a

TPETUI — OCTAJIbHOE. 33 KaKOH JICHb TYPHUCT MPOMIEN OOJIBITIE BCETO?
Bapuanr 2

1. BeimosiauTe yMHOKEHUE: 1) 33 2) 2§'li; 3) 7 57,
3 10 5 26 19

3
2. Typuctsl npouutu 15 kM, U3 HUX £ Iyt OHM 1IIH JiecoM. CKOJIBKO KHJIOMETPOB MPOILIX TYPUCTHI 110 Jiecy?
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3. Haliiute 3Ha4€HNE BBIPAXKEHUS: 1i -12 — 2i A .
13 12 15

4 1
4. BLICOTa HpHMOYFOJIBHOFO HapaJIJIeJIGHI/IHeI{a paBHa 4— CM, €ro JJIMHAa B 3= pa3a 6OJ'ILHI€ BBICOTHI, a IHI/IpI/IHa
5 ’ 8 ’

coctaBisgeT 60% nmuHbl. Berauciaute 00bEM napauienenunea.

5. Beluucnure 3HaueHHE BhIpaKEHUST HAanboJee yI00HBIM CITIOCOOOM:

22.2% 13.92,,2.2
7% 477 "73

o 11 . 2 o o o
6. HepBBII/I TPAKTOP BCIIaxXall % I10JIs1, BTOpPOH - g OCTAaBHICHUCA 4YaCTHU II0JIA, a TPCTHHU — OCTAJIBHOC. Kakoii TPaKTOp

BCIIaxaj OOJIbIlIEe BCEro?

KonTpoubHast padora Ne 4 nmo reme «OObIKHOBEHHbBIE P00

Bapuanr 1
1. Beruncimure: 1) E:E; 2) 1§:1E; 3) S:E; 4) i:3.
40 4 9 27 16 17

4 . N .
2. B 6ouky Hanumu 32 11 BOABI ¥ 3aNIOJTHUIH - e 00bpéma. CKOJIBKO JIUTPOB COCTABISIET 00BEM 3TOM O0UKH?

3. CKOJIBKO TPaMMOB JIEBSITUIIPOLICHTHOTO PacTBOPA HAJO B35Th, UTOOBI B HEM coaepxayock 36 T conu?
. 2. 8 5

4. Bpmmmostuute nercTBus: | 7 —2—:— |:5—.

5 15) 8

. 2
5. IlpeoOpa3yiiTe 0OBIKHOBEHHYIO IpOOb 3 B OECKOHEUHYIO MEPHOAMYECKYIO JECITUYHYIO APOOb.
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; 3
6. U3 nByx cén HaBCTpedy APYT ApYTrYy OMHOBPEMEHHO BhIEXalu JBa Benocuneancta. OQuH BETOCUIIEIUCT €Xajl CO CKOPOCTHIO 8Z KM/,

o 1 .
a Ipyroi — co CKOpOCThIO B 16 pa3a MeHbIel. Yepe3 CKOIBKO 4acoB MOCTE Havaja ABM)KEHUS OHH BCTPETUIIHChH, €CIH PACCTOSIHUE MEXKIY
cénamu paBHO 26 KM?
3 0
7. 3a mepBYI HEAEI0 OTPEMOHTHUPOBAIIN - noporu, 3a BTopyto — 40% octarka, a 3a TpeTblo — octanbHble 14,4 kM. CKOJBKO

KHJIOMCTPOB IOPOTH OTPEMOHTUPOBAJIN 3a TPHU HC,Z[GJ'H/I?

Bapuanr 2
1. Beruucimure: 1) ﬁ:g; 2) ZE:li; 3) 6:2; 4) E:2.
35 7 5 15 13 19

N 3 ,
2. B cany pactér 15 BuieH, 4To cocTaBiIseT g BCex JiepeBbeB cafa. CKOJIBKO JepEBbEB PACTET B caly?
3. beio orpemonTHpOBaHO 16 KM goporu, yto cocrasisieT 80% e€ mmHbl. CKOJIBKO KUJIOMETPOB COCTABIISAET JJIMHA BCEN 1O0poru?

4. BeIIIOJTHUTE IEUCTBUS: (8— 2E ! J 12 2

12°16) 27

. 1
5. IIpeobpasyiiTe OOBIKHOBEHHYIO IPOOH 3 B OCCKOHEUHYIO TIEPUOANUYECKYIO ACCITHUHYIO IPOOb.
1
6. U3 nyHkTa 4 B HampaBJICHUU MyHKTAa B BBIMIET TYPUCT CO CKOPOCTHIO 75 kM/4. OJTHOBPEMEHHO C 3THM W3 MyHKTa B B TOM e

. 1
HaMpaBJICHUU BBIIIEI BTOPOH TYpPHUCT, CKOPOCTh KOTOPOTO B ZZ pa3a MeHbIE CKOpOCTH ImepBoro. Uepes CKOJIBKO 4acoB IOCIE Hauala

JBUKEHHUSI IEPBBIA TYPUCT IOTOHUT BTOPOTO, €CJIM PACCTOSIHUE MEXAy IMyHKTamMu A u B paBHO 10 km?

. .9 .
7. 3a nepBblii 1eHb Benaxaiu 30% 1uiomaau noJs, 3a BTOPOi - u OCTaTKa, a 3a TpeThil — octanbHbie 15 ra. Kakosa miomaap moss?
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KontpoabHasi padora Ne 5 nmo teme «OTHOIIEHHUS ¥ NIPONOPLMID
Bapuanr 1

1. Haiinure otHOIIEHHE 8 M : 4 MM.

oo
(o NN

2. 3aMeHUTEe OTHOUIEHUE APOOHBIX YUCEN OTHOIIEHUEM HATypalbHBIX YHCEIL:
3. Ilpu us3rotoBieHUN 6 OJWHAKOBBIX HM3MEPHUTENBHBIX MPUOOPOB u3pacxojoBaiu 21 r cepedpa. CKOIBKO TrpaMMOB
cepeOpa HaJ0 JUIsl U3TOTOBJICHUS 8 TaKUX MPUOOPOB?

4. HaliiuTe MpOLEHT COAEPKaHUS COJIH B pacTBope, eciid B 400 r pacTBopa coaepkurcs 48 T Coliu.

2x+1_1

5. Pemnre ypaBHeHuUeE: 5

6. Llena ToBapa noBsicuiack ¢ 240 p. 10 252 p. Ha ckoJIbKkO POIIEHTOB MOBBICWIIACK 1IE€HA TOBapa?
7. Yucno a cocrapiset 25 % ot yucna b. CkoJbKO MPOIIEHTOB YKCI0 D cocTaBisieT OT yucia a?
Bapuanr 2

1. Hatigure oTHOWIEHHE 6 KM © 3 M.

4 9
2. 3aMEHUTE OTHOIIICHHUE I[p06HLIX YUCCJI OTHOIICHUCM HATYPAJIbHBIX YU CCII: E . E

3. 3a 12 4 nmomma nepekaynBaet 18 M° Bobl. CKOJIBKO KyOHMYEeCKHX METPOB Mepekayaia 3Ta nomna 3a 10 4 paboTsi?

4. HalinmuTe NpoOIIEHT cojiepkaHus cepedpa B criase, eciv B 300 r crimaBa coqepxutcs 63 r cepebpa.
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3x-2

5. Pemure ypaBHEHHE:

Wl

6. llena ToBapa causmiack co 180p. 1o 153 p. Ha ckonbKo mpoiieHTOB CHU3MIACK 1IeHa TOBapa?
7. Yucno a cocrapisier 50 % ot yucna b. CKoJIbKO MPOIEHTOB YHCIIO0 D cocTaBisieT OT yucia a?
Kontpoabnasi padora Ne 6 mo teme «OTHOIICHUS] M TIPOMOPIIAN»

Bapuanr 1

1. ABTOMOOMIIb ITPOE3KAET HEKOTOPOE paccTosiHue 3a 1,8 4. 3a kakoe BpeMsi OH IMPOEIET ¢ TOU K€ CKOPOCThIO paccTosinue B 4,5 pasza
6onbiie?

2. 3a HEKOTOPYI CyMMY JAEHEr MOXXHO KynuTh 12 TOHKHUX Terpaaeill. CKOJBKO MOXHO KYIHUTh 32 3Ty € CYMMY JI€HEr TOJICTBIX
TeTpazaeil, KOTOpbIe B 3 pasza 10pOkKe TOHKUX?

3. Beluucaute AIMHY OKPYKHOCTH, paJInyc KOTOPOH paBeH 6,5 am.

4. Haiiaute miomanb Kpyra, pagnyc KOTOpOro paBeH 4 cm.

5. Ilepumertp TpeyronbHuka paBeH 108 cMm, a IIMHBI €ro CTOPOH OTHOCATCS Kak 6:8:13. Halinure cTOpOHBI TpeyrojJbHUKA.

6. C mOMOUIbIO0 IUPKYJIS U JIMHEHKH IIOCTPOUTE TPEYTOJIBHUK CO CTOPOHAMHU 3 CM, 5 cM U 7 CM.

7. B xopoOke nexat 6 kpacHbIX M 8 Oenbix mapoB. KakoBa BEpOSITHOCTh TOTO, YTO BHIOPAaHHBIN Hayraj 1map okaxeTcs: 1) KpacHbIM; 2)
HKENTHIM?

8. 3amoyiHUTE TAOIUITY, €CITH BEJTMYMHA Y TIPSMO MPOTOPIIMOHATIFHA BEIMYUHE X.
x 10206

y 18] 3,6

9. 3anonHuTE TabIMIlY, €CIIM BEJIMYMHA Y 0OpPaTHO MPOIOPIUOHATbHA BEIUYHHE X.
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y | 6 27

10. IlpencraBpTe uncio 159 B Buae cyMMBbI TpEX cnaraeMsbix X, Y, Z TakKux, 4ToObI X:y=5:6, a y:z=9:10.

Bapuant 2

1. 3 HEKOTOPOTO KOIMYECTBA CBEKUX TPHOOB MOIYydnIH 2,2 KT CyXuX TpuOoB. CKOJIBKO CYyXHUX TPUOOB MOKHO MOJIYYHUTh, €CITH CBEKUX
rpuOOB B34Th B 3,2 pa3za Oonbie?

2. 3a HEKOTOPYIO CyMMY J€HEr MOXHO KyNnHTh 15 pydek. CKOJIbKO MOKHO KYIUTb 32 3Ty XK€ CyMMY JEHEr KapaHJauled, KOTOpbIe B 5
pa3 aeuesie pydyex?

3. Beruucnure JMHy OKpPYKHOCTH, pailyC KOTOPOU paBeH 7,5 cMm.

4. Haiiaute momaas Kpyra, painyc KOTOpOro paBeH 8 am.

5. Ilepumetp TpeyrosbHMKa paBeH 132 cM, a IIMHBI €ro CTOPOH OTHOCATCS Kak 5:7:10. Haiinure cTOpOHBI TpeyroibHUKA.

6. C mOMOUIbIO0 IUPKYJIS U TMHEHKH OCTPOUTE TPEYTOIBHUK CO CTOPOHAMHU 2 CM, 5 ¢M U 6 cMm.

7. B xopoOke sexat 6 6enbix m 9 cuHuX mapoB. KakoBa BEpOATHOCTH TOTO, YTO BBHIOPAHHBIM Hayraj IMiap okaxercs: 1) Oembim; 2)
OeITbIM WK CHHUM?

8. 3amosiHUTE TAaOIUILYy, €CIIM BEIMYMHA Y MPSMO MPONOPIIMOHATIbHA BEIMYMHE X.

x 08109
y 4 6
9. 3anonHuTe TabIMIY, €CITM BEIMYMHA Y 00paTHO MPOIOPIIUOHATbHA BEIUYHHE X.
X | 8 |12
y 3 4

10. IIpencraBpTe uncio 175 B Buae cyMMBbI TpEX ciiaraeMsbix X, Y, Z Takux, 4ToObI X:y=3:4, a y:z=6:7.
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KontpoJsbHas padora Ne 7 nmo teMe «PaunoHaIbHbIe YUCJIA U 1eHICTBUS HAJ HUMMW»

Bapuanr 1

1. HauepTute KOOpAMHATHYIO IPSIMYIO U oTMeThTe Ha Hel Touku A(3), B(4), C(4,5), D(-4,5). Kakue U3 OTMEUEHHBIX TOYEK UMEIOT
IPOTHBOIOJIOKHBIC KOOPHHATHI?

2. Beibepure cpeau uncen 4; -8; 0; %; -2,8: 6,8; 12%; 10; -42; —1%:
1) HaTypayIbHBIE; 4) nienplie OTpUIlATEIbHbIC;
2) uenele; 5) npoOHbIEe HEOTPUIIATEIbHBIE.
3) MOJIOKUTETBHEIE;

3. CpaBHute uncna: 1)-6,9u 1,4; 2)-5,7u-59.

4. Berauciure: 1) |-3,2/+|-19 —(2,25); 2) —i—;‘ : ‘— 2%‘

5. Haligute 3HaueHue X, €Ciu: 1) —x =-12; 2) —(—x) = 1,6.

6. Pemure ypaBHEHHE: 1) [x=96; 2) x| =-4.

7. HaliquTe HauMeHbIIEE LIEJI0€ 3HAYEHUE X, IPU KOTOPOM BEPHO HEPABEHCTBO x > —4.

8. Kakyro nmudpy MOXKHO MOCTaBUTh BMECTO 3BE3IOYKH, YTOOBI MOJTYYHUIOCHh BEPHOE HEPABEHCTBO (PACCMOTPHUTE BCE BO3MOXKHBIC
ciydan): -6,5*%7>-6,5267

N 5 4
9. Haligute nBa 4ncina, Kaa0€ U3 KOTOPBIX OOJIbIIE ——, HO MEHBIIIE — — .

Bapuanr 2

1. HadepTuTe KOOpAMHATHYIO MpPSIMYI0 U OoTMeThTe Ha Hew Touku M(2), K(-6), D(-3,5), F(3,5). Kakue u3 OTMEUYECHHBIX TOYEK
UMEIOT IIPOTHUBOIOJIOKHBIE KOOPAMHATHI?
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2. Beibepure cpenu uncen 5; -9; % ;-1,6; 8,1, 0; 9%; 18; -53; —2%:
1) HaTypanbHBIC; 4) nienbie OTpUIIATEIBHBIC;
2) 1eneble; 5) npoOHbIEe HEOTPUIIATEIIHHBIC.
3) MOJIOKUTETBHEIE;

3. CpaBuute uncna: 1)2,3 u -5,2; 2) -4,6 u -4,3.

4. Berauciure: 1) |-5,7|+|-2,5-[4,32); 2) %H—l%.

5. Haligute 3Ha4YeHUE X, €CIIH: 1) —x =17, 2) —(—x) =-2,4.

6. Pemnre ypaBHEHHE: 1) [x =84 2) x| =-6.

7. Haligute Hanbombliee 11ejioe 3Ha4eHHe X, TP KOTOPOM BEPHO HEPABEHCTBO x < —8.

8. Kakyro nmudpy MOXKHO MMOCTaBUTh BMECTO 3BE3IOYKH, YTOOBI MOTYIMIIOCH BEPHOE HEPABEHCTBO (PACCMOTPHUTE BCE BO3MOIKHBIC
cydawm): -7,24* < -7,2477

o 3 2
9. Haiinure nBa yncia, KaK10€ U3 KOTOPBIX OOJIbIIIE — — , HO MEHBIIIE — — .

KonTpoabnas padora Ne 8 no teme «PaumoHaibHbIe YUCJIA U eliCTBUS HAJl HUMM»

Bapuanr 1
1. BrimoaHuTe neiicTBUA:
1) 2,9+(-6,1); 4) -6,7+6,7; 7) -4,2-(-5);
8 5
2) -5,4+12,2, 5) 8,5-(-4,6); 8) ————.
) ) 8.5-(-4.6) ) =
3) —11+£—2§j; 6) 3,8-6,3;
6 8
2. Pemnte ypaBHenune: 1) x + 19 =12, 2)-25—x=-17.

3. Haiinure 3HaueHNE BBIPAIKEHUS:



1) -34+67+(-19)+(-44)+34; 3) 31 + {— 2 5} — (— 1lj
6 9 12
2) 6+(-7)-(-15)-(-6)-30;
4. Yapocrtute Boipaxenue 6,36+a+(-2,9)+(-4,36)+2,9 u Haiiaure ero 3HaYeHUE, €Il @ =— 7 2

5. He BbINONIHSS BBIYUCIIEHUN CPABHUTE:
1) cymmy uncen -5,43 u -10,58 1 ux pa3HOCTb;
2) cymmy uncen -47 u 90 u cymmy uucen -59 u 34.
OTtBet 060CHYyIHITE.
6. CKOJIBKO IIEeBIX YHCEeN PACIOI0KEHO Ha KOOPAMHATHON NpAMON Mexay yrciamu -7 u 57 Yemy paBHa ux cymma?

7. Pemmte ypaBHEeHHE Hx| - 2‘ =6.

Bapuant 2
1. BeimonHuTe neicTBus:
1) 3,8+(-4,4); 4) -9,4+9,4; 7) -3,8-(-6);
7 5
2) -7,3+15,1, 5) 7,6-(-3,7); 8) ———-——.
) ) 7,6-(-3.7) A TRET
3) —2£+ —31} 6) 5,4-7,2;
10 8
2. Pemmmre ypaBHenue: 1) x + 23 = 18; 2)-31-x=-9.
3. Haiinure 3HaYeHNE BBIPAYKEHUS:
1) -42+54+(-13)+(-26)+32; 3) 4§ + (— 31] - (— 2 §j
9 15 S)

2) 8+(-13)-(-11)-(-7)-42;
4. Yupocrtute Boipaxenue -9,72+b+7,4+5,72+(-7,4) u naiinute ero 3uauenue, eciu b =3E.
5. He BbINOJIHSASA BBIUUCICHUN CPABHUTE:

1) paznocr uncen -4,43 u -11,41 u ux cymmy;

2) cymmy uncen 213 u -84 u cymmy umcen -61 u -54.

53
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OtBet 060CHYHTE.
6. CKOJIBKO IIEJIBIX YMCEI PACIOJIOKEHO Ha KOOPIMHATHOM NPpsIMON Mexay uuciaamu -6 u 8?7 Yemy paBHa ux cymma?

7. Pemnte ypaBHEHUE Hx| — 6‘ =4

KonTtpoJsbnas padora Ne 9 no teme «PanmoHaIbHbIe YHCJIA U 1eHiCTBUS HAJ HUMM»

Bapuanr 1

1. BeimmoaauTe AeiCTBUS:

1) —21-38; 3) —14,16:(-0,6);

2) =3 (— 21} 4) -18,36:18.

13 16

2. YOpoCTHTE BBIPAKECHUE:

1) —1,6x-(-5y); 3) a-(a-8)+(12+a);

2) —7Ta—9%+a+11b; 4) —3(c—5)+6(c+3).

3.Hailinute 3HaueHue BoIpaxeHus: (—4,16—(-2,56)):3,2-1,2-(-0,6).
4. Yrpocturte BeIpaxkeHue —2(2,7x —1) — (6 —3,4x) +8(0,4x —2) ¥ BBIUUCIUTE €r0 3HAUEHUE MPH x = —% .

5. Uemy paBHO 3HaueHHE BbIpakeHUs: —0,8x —(0,6x—0,7y), eciau 2x—y =-8?

Bapuanr 2

1. BeimonnuTe aeicTBUA:
1) -34-27; 3) —12,72:(-0,4);
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3 2
2) —11—1 : (— 2 Z—J 4) 15,45: (-15).
2. YOpocCTHTE BBIPAKECHUE:
1) —15a-(-6b); 3) b+(7-b)—(14-b);
2) —4m—-15n+3m+18n; 4) —2(x—3)+4(x+1).

3.Hailinute 3HaueHue BoIpaxxkeHus: (—1,14—0,96) : (—4,2) +1,8-(-0,3).

4. Yupocture BbIpaxeHue —3(1,2x —2) — (4 —4,6x) +6(0,2x —1) 1 BBIYMCIUTE €r0 3HAYECHUE NP x = —g :

5. Uemy paBHO 3HaUCHHUE BeIpaKeHUs 0,9 —(0,7x+0,6y), ecnu 3y —x=97?

KonTtpoabhas padora Ne 10 no reme «PanmoHaJbHbIe YNCJIA U AeHCTBUSI HAJ HUMH
Bapuanr 1
1. Pemure ypaBHenue 13x +10+6x —4.

2. B Tpéx smmkax JexuT 75 KT aneJlbcMHOB. BO BTOpOM sIMKE aneIbCUHOB B 4 pasza 0oJibliie, 4eM B IEPBOM, a B TPEThEM
— Ha 3 KT MEHbIIIE, 4eM B NepBOM. CKOJIbKO KUJIOTPAMMOB all€JIbCUHOB JICKUT B TIEPBOM SIILIUKE?

3. Haitnure kopeHb ypaBHEHHS:

1) 0,4(x—3)+2,5=0,5(4+X);
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4.V Ilern u Bacu 0bu10 opoBHy aeHer. Korna Ilets motparun Ha mokynky kHur 400p., a Baca — 200p., To y Bacu
0CTaJIoOCh JIEHET B 5 pa3 6osbie, ueM y [letn. CKoabKo ieHer OblI0 y KaXK/10r0 U3 HUX BHavase?

5. Pemnre ypaBHeHue: (4y +6)(1,8-0,2y) =0.

Bapuanr 2
1. Pemure ypaBHeHue 17X —8=20x+7.

2. Tpu Opara codpanu 88 kr s010k. Ctapmmii coOpan B 3 pasa OoJiblie, 4yeM MJaAIud, a cpeaHuil — Ha 13 xr Oosnblie,
yeM Miaamui. CKOJIbKO KHJIOTpaMMOB 0JI0K coOpan Miaamuii Opat?

3. Haitnure xOopeHb ypaBHEHHS:

1) 0,6(x—2)+4,6=04(7+X); 2) X= =§.

4. B n1Byx miucrepHax ObLI0 MOPOBHY BOJIbl. Koria u3 nepBo HUCTEPHBI B35 54 11 BOJIBI, @ U3 BTOPOM — 6 JI, TO B IepBOM
[UCTEPHE OCTAJIOCh B 4 pa3a MEHbIIIE BOJBI, YeM BO BTOPOil. CKOJIKO JIMTPOB BOJIbI OBLIIO B KAXKI0W IUCTEPHE BHAYasIE?

5. Pemnre ypaBHeHue: (3x +42)(4,8—0,6x) =0.



Adghanacvesa Tamvsana Cepeeesna

Pabouas npoepamma no mamemamuxe oas 56 xnaccos. A.I'. Mepsaax, B.b. [Tononckuii, M.C. Axup
MBOY «I pauesckas COLLy

2014-2015 yuebnuiii 200

57



		2021-09-22T23:28:53+0400
	МОУ "СОШ № 14 ГОРОДА ПУГАЧЕВА ИМЕНИ П.А.СТОЛЫПИНА"
	Я являюсь автором этого документа




