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Pabouasi nporpamma no npeamery Maremaruka 5—9 kiaccenl (PI'OC)

1. IMosicHuTeIbHAA 3aNIUCKA

MareMaTHKa UTpaeT BaXHYIO POJIb B (POPMHUPOBAHUH Y IIKOJIBHUKOB YMEHHS YUUTHCSL.

OOyueHne MaTeMaTUKE 3aKJIaJbIBA€T OCHOBBI Ui (OPMUPOBAHHS MPUEMOB YMCTBEHHOU
NESTEeIbHOCTH: INKOJBHUKM Y4YaTcs TPOBOJHWTH aHAJIW3, CpPaBHEHHE, KIAacCHU(UKALUIO OOBEKTOB,
yCTaHABIMBATh MPUUUHHO-CIIE/ICTBEHHBIE CBSI3U, 3aKOHOMEPHOCTH, BBICTPAUBATh JIOTUYECKUE IIETIOUKU
paccyxaenuii. M3yuas MmareMaTuKy, OHU YCBauBAIOT OMNpe/esiEHHbIEe 0000IIEHHbIE 3HAHUS U CIIOCOObI
neicTBUil. YHHUBeEpcaJdbHble MaTeMaTUYeCKHUE CIOCOObI MO3HAHHUS CIOCOOCTBYIOT —IEIOCTHOMY
BOCHPUATHUIO MHUPA, TIO3BOJISIIOT BBHICTPAUBATh MOJEIHU €r0 OTIENbHBIX MPOLIECCOB U SIBJICHUM, a TaKkKe
SBIISTIOTCSL OCHOBOWM (DOPMHPOBAHUSI YHUBEPCAIBHBIX YYEOHBIX ACHUCTBUI. YHHBEpCAJIbHBIC Y4eOHBIC
NecTBUS 00ECIEUNBAIOT YCBOCHHE NMPEAMETHBIX 3HAHUM M MHTEJUIEKTYalbHOE Pa3BUTHE y4alllUXcCH,
(bopMHPYIOT CHOCOOHOCTH K CaMOCTOSITEIHbHOMY TIOMCKY M YCBOCHHIO HOBOM HH(OpPMAIMH, HOBBIX
3HAHUU U CIOCOOOB AEUCTBUM, UTO COCTABIISIET OCHOBY YMEHUS YUUTHCS.

Pabouas mporpamma 1o MaTeMaTHKE COCTAaBIIEHAa HA OCHOBE:

* Deodepanvuwlii yposeHb

1) ®enepanbublii 3akoH 0T 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoit ®enepanum»
(Penakuums ot 03.07.2016 (¢ u3Mm. u fom., Betyi. B cuity ¢ 01.01.2017r.)
2) Ilpuxa3z MunuctepctBa oOpa3zoBanus 1 Hayku Poccuiickoit @enepanuu ot 31.03.2014 Ne 253
«O06 yrBepxknenun denepanbHOro mMepeyHss y4eOHHKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO
IpU pealu3aly UMEIOLIMX TOCYAAPCTBEHHYIO aKKpEIUTAlMI0 00pa3oBaTENbHBIX MPOrpaMM
HayaJbHOTO OOIIEro, OCHOBHOIO OOIIEro, cpegHero oOuiero odpa3zoBaHus» (B pelakLUu OT
08.07.2017);
3) Ilpuka3z Muntpyna Poccun ot 18.10.2013 Ne 544 (pen. ot 05.08.2016) «O6 yrBepx)aeHUH
npodeccuonanpHoro crangapra «llemaror (memarormyeckass JeATEIbHOCTH B cdepe
JIOUIKOJIBHOTO, HAayaJlbHOTO OOIIero, OCHOBHOIO OOIIero, cpeaHero ooOmiero oOpa3oBaHus)
(BocmiuTaTEINb, YUYUTEID)»;

4) Ilpukaz MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit ®epepauuu ot 30.08.2013
Ne 1015 (B pen. 17.07.2015) «O6 yrBepxkaenun Ilopsaka opraHuzalMd U OCYIIECTBIECHUS
00pa3oBaTeNbHON JESITETPHOCTH 110 OCHOBHBIM 0OOIIe00pa3oBaTeIbHBIM IMporpaMmam -
00pa3oBaTeNbHBIM MIPOrpaMMaM Ha4yajbHOI'O OOIIEro, OCHOBHOI'O OOIIETr0 M CPEeAHEro oOIIero
00pa3zoBaHUs»;
5) ITlpukaz MunuctepctBa oOpa3oBanusi W Hayku Poccuiickoit ®enepauuu ot 17.12.2010
Ne 1897 (B pen. IlpukazoB MunoOpnayku Poccum ot 29.12.2014 No 1644, ot 31.12.2015
Ne 1577) «O6 yrtBepkaeHuH (eaepanbHOr0 TOCyIapCTBEHHOrO0 00pa3oBaTeIbHOIO CTaHIapTa
OCHOBHOTO OO0IIET0 00pa30BaHU»;
e Pecuonanvuuiit yposeHs

3akon Kamyxckoit o6nactu «O6 o6pazoBanuu B Kamyxckoit o6iactu» ot 19.09.2013 Ne 895 (B
pea. ot 27.11.2015r. Ne 15-O3);

Ilepeyenb MeTOANYECKHUX MATEPHAJIOB

Dedepanvuslil yposeHs

1)I[IpumepHast ocHOBHasi 00pa3oBaTeNbHAs MPOrpaMMa OCHOBHOTO 00IIETo 00pa30BaHUs

2)[IpumepHas nporpaMmma o Marematuke. 5-9 kiacc. — M.: [Ipocsemenue, 2011. 112 c.

Pezuonanvnuiit yposens

1) IIuceMo MuHUCTEpcTBa oOpa3oBaHuss M Hayku Kamyxkckoit obmactu ot 20.05.2016 Ne 09-

021/1454-16 «MeTtonuueckrue PEKOMEHIAIMUA TIO pa3paboTke padoumx MpOrpaMM ydeOHBIX KypCOB,



MPEAMETOB, NUCHUIUIMH (MOAyJiel) B oOmeo0pa3oBaTeNbHbIX opraHusanusx Kamyxckon obOmactu» (B
paznene «MeroauyecKkue peKOMEHIANI»;

2) Ilucekmo muHHCTEepCcTBa OOpazoBaHus W Hayku Kamyxkckorr oOmactu ot 18.01.2016 Ne 07-
021/133-16 «O pexoMeHAAUUAX MO OPraHU3AIMN CAMOMIOATOTOBKM OOYYAIOMIUXCS MPH OCYIIECTBICHUU
00pa3oBaTEeNbHON AEATEIBHOCTH 10 OCHOBHBIM 00I1€00pa30BaTEeIbHBIM ITPOrpaMMaM).

« OcHoBHast oOpa3oBaTeyibHAas IporpaMMa OCHOBHOTO obOmiero obpaszoBanuss MOY  «Cpenssis
obmeobpaszoBarenbHas mkosa Nel r.banadanoBoy.

Pabouas nporpamma coctasiieHa st pabOThI 10 yUeOHUKaM:

1. Maremaruka, 5 KII.: yueOHUK Ui oOmieoOpa3oBarenbHbix yupexaenuit/ C.H. Hukonsckuii, M.H.
[Toranos, H.H. Pemernukos, A.B. IlleBkuH, - [Ipocemenue, 2016.

2. Maremaruka, 6 kJ1.: yueOHUK 1 o0meoOpazoBarenbHbix yupexaenuii/ C.H. Hukonbckuii, M.H.
[Toranos, H.H. Pemernukos, A.B. llleBkuH, - [Ipocsemenue, 2017.

3. Maremaruka, 5 xi.: y4eOHUK musi oOmeoOpazoBaTenbHBIX yupexaenui/ H.B. Buenkuw,
B.N.2KoxoB, A.C.YHecunokos, C.1. lIBapubypa, — M.: Muemo3una, 2014.

4. Maremartuka, 6 Ki.. ydeOHHMK i oOmeoOpa3oBaTenbHbIX yupexxaenuil/ H.B. Bunenkwun,
B.N.2KoxoB, A.C.YHecnokos, C.1. lIBapubypna, — M.: Muemo3una, 2014.

5. Anre0pa, 7 Ki1.: yaeOHHK 17151 001Ie00pazoBarenbHbIX yupexkaenuii / FO.H.Maxkaperaes u 1p. — M.:
[Ipocsemenue, 2017.

6. Anre0Opa, 8 ki1.: ydeOHUK JUIsl 001eoOpa3zoBaTeNbHbIX yupexaeanii / / FO.H.MaxkapbraeB u ap. —
M.: Ilpocenienue, 2017.

7. Anrebpa, 9 Ki.: yueOHHK A1 00meo0pa3oBarenbHbIX yupexacauii / FO.H.MakaperaeB u np. — M.:
[Ipocsemenue, 2017.

8. JI.C. Aranacsn, B.®.byry3os, C.b.Kamomues, «l'eomerpus.7-9 kmacce», M., «lIpocBemenue,
2017.

9. Tloropeno A.B. I'eomerpus: YueOnuk mnsa 7-9 k. oOmieoOpa3oBaTenbHBIX YUpEeKIESHUN, - M.:
IIpoceemenue, 2016

OOyueHne MaTeMaTHKE B OCHOBHOM IITKOJIE HAITPABIEHO HA JOCTUKECHUE CIEAYIOUINX Ueell:
B nanpaenenuu nuunocmmuozo pazsumus:

* ¢dopMUpOBaHHE TMPEACTABICHHA O MaTeMaTHKe, KaK YacTh OOIIeYeNOBEeUeCKOW KYIbTYPBHI, O
3HAYMMOCTHU MaTeMAaTUKHU B Pa3BUTHH IIUBUJIN3AIUA U COBPEMEHHOTO 00IIECTBa;

* pa3BHUTHE JIOTMUYECKOTO M KPUTHUYECKOTO MBIIUICHHS, KYJbTYPhl PEYH, CIIOCOOHOCTH K YMCTBEH-
HOMY 9KCIIEPUMEHTY;

* (opMHUpOBaHNE WHTEIUICKTyAIbHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K TPEOJIOICHHIO
MBICITUTENBHBIX CTEPEOTUIIOB, BEITEKAIONINX U3 OOBIJICHHOTO OIIBITA,

* BOCMHTAHHWE KAueCTB JHMYHOCTH, OOECIIEUUBAIOIIUX COIHUATBHYI0O MOOWIBHOCTh, CHOCOOHOCTH
MIPUHUMATh CAMOCTOSITEIIbHBIE PEIICHHUS;

* ¢dopMUpOBaHHE KAUeCTB MBINUICHHS, HEOOXOAUMBIX JUIS aJanTallii B COBPEMEHHOM HHQpOpMa-
IIHOHHOM OOIIIECTBE;

* pa3BHUTHE HHTEpPECAa K MATEMATHYECKOMY TBOPYECTBY U MATEMATHIECKHUX CIIOCOOHOCTEH;

B memanpeomemnom nanpaenenuu:



* pa3BUTHE NPEJCTABICHUA O MaTreMaTHKe Kak (OpMe ONUCAaHHs U METOJe MO3HaHWs ACHCTBU-
TEJBHOCTH, CO3JAHUE YCIOBMM I NPUOOPETeHHs IEPBOHAYAIBLHOIO OINbITA MaTeMaTHYECKOro
MOJICTIUPOBAHUS;

* (QopmupoBaHuE OOIIMX CIIOCOOOB WHTEIUICKTYaJbHOW NESATENLHOCTH, XapaKTEePHBIX IS Mare-
MaTHKH W  SIBJSIIOIIMXCS OCHOBOW I103HABATEIbHOM KYJIBTYphI, 3HAUMMOW /ISl pa3iu4HbIX cdep
YeJIOBEUYCCKON ICATCIbHOCTH;

B npeomemmnom nanpagnenuu:

* OBJAJEHHE MaTEeMAaTUYECKUMHU 3HAHMSAMM U YMEHUSMM, HEOOXOAMMBIMHU Ui HPOAOJIKEHHS
00pa3oBaHMsl, N3yUYEHHs] CMEXHBIX AUCHUUIUINH, IPUMEHEHHS B IOBCETHEBHOM JKU3HU;

* co3aHue (pyHIaMeHTa JUIsl MaTeMAaTH4YEeCKOTO pa3BUTHs, (OPMUPOBAHUS MEXAHU3MOB MBILUICHUS,
XapaKTEePHBIX NIl MATEMAaTUYECKOU JESATEIIBHOCTH.

* OBJIAJICHUE NMPOCTEUIIUMH CIIOCOOAMHU MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX, B TOM

qHcie ¢ ydeToM pbiHKa Tpyaa Kamyxckoil o0iacTu; pa3BUTHE YMEHHMH W3BIEKaTh WH(OPMAIHIO,

MPEJCTaBICHHYIO B TaONHIax, Ha AMarpammax, rpaukax, OlMUCHIBaTh U AHATH3UPOBATH MACCHUBBI

YHCIIOBBIX JaHHBIX C TOMOIIBIO CTATUCTHYECKUX XapakTepucTuk Kamyxckoit o0macTy.

IIpuopurernbie popMbl 1 MeTOABI PA0OTHI ¢ 00yYAIOLIIUMHUCS

Ypox-nexyus. IlpennonaratoTcsi COBMECTHBIE YCUIIMS YUUTENSI U YUYEHUKOB JUIsl pelieHus o0ie
poOJaeMHOM No3HaBaTeNbHON 3a1aun. Ha TakoM ypoke HCIoNib3yeTcs JeMOHCTPAllMOHHbIN MaTepuai Ha
KOMIIbIOTEPE, Pa3pabOTaHHbIM yUyUTEIeM WIH YYEHUKAMH, MYJIbTUMEIUIHbIE TPOAYKTHI.

Ypox-npakmuxym. Ha ypoke ydanecs paboTaioT Haj pa3IMyHbIMU 33JaHUSMHU B 3aBUCUMOCTH
OT CBOEH MOArOTOBIEHHOCTH. BHJibl paboT MOT'YT OBITh CAMBIMM Pa3HBIMU: MHUCbMEHHbIE HCCIIEJOBAHUS,
pElIeHNE pAa3IM4YHBIX 3a/a4, IPAKTUYECKOE IPUMEHEHHE pa3IM4HbIX METOJOB pEUICHMs 3ajad.
KomMmnbroTep Ha Takux ypokax MCIOJIb3YeTCsl KaK JIEKTPOHHBIN KalbKYyJIsSTOp, TPEHAXKEP YCTHOIO CYETa,
BUpTYyasbHast 1JabopaTopusi, ICTOUHUK CIIPaBOYHOU MH(OPMALIUH.

Ypox-uccneoosanue. Ha ypoke ywamuecs pemaroT NpoOJEeMHYIO 3aqady HCCIEI0BaTEIbCKOTO
XapakTepa aHAIUTUYECKUM METOJOM U C TIOMOIIbIO KOMIIBIOTEpA C HCIOJIb30BAHUEM Ppa3IUYHbIX
nabopaToOpHid.

Kombunuposannwiii ypox npennoyaraeT BbINOJHEHHE pabOT M 3aJaHMi pa3HOro BHUAA. YPOK—
urpa. Ha ocHOBe WIpoBOM JEATEIBHOCTH Yy4allMecs IIO3HAIOT HOBOE, 3aKPEIUISIIOT H3YYEHHOE,
0TpalaThIBAIOT pa3IMyHble YUeOHbIC HABBIKH.

Ypok pewenus 3aoau. BpipabaTbIBaloTCs y y4allUXCsi YMEHHUS M HaBBIKM pEIICHHs 3ajad Ha
YpOBHE 00s3aTEIbHONM W BO3MOXKHOW MOATOTOBKE. JIf0OOW ydWammiicss MOXET WCIO0Ibh30BaTh
KOMITBIOTEPHYI0 HH(OpPMalMOHHYI0 0a3y IO METOJaM peIlleHUs pa3IMYHBIX 3a/ay, 10 CBOMCTBaM
AJIEMEHTapHbIX PYHKUIUN U T.1.

Ypox-mecm. TectupoBaHHe TPOBOAUTCA C LENbIO JUATHOCTHKH MPOOETOB 3HAHUM, KOHTPOJI
YPOBHS OOYYEHHOCTH y4Yallluxcs, TPEHUPOBKUM TEXHUKE TECTUPOBaHUS. TecThl NpeJlaralorcsi Kak B
[IEYaTHOM TaK W B KOMIIBIOTEDHOM BapuaHTe. IIpyueM B KOMIIBIOTEDHOM BapHaHTE BCErjaa cC
OTPAaHUYEHUEM BPEMEHHU.

Ypox-3auem. Y CTHBIN onpoc ydamuxcsi 1o 3apaHee COCTABJIEHHBIM BOIPOCAM, a TAKXKE pelIeHHe
3aJla4 pa3HOTo YPOBHS 10 U3y4YEHHOU TEME.

Ypox-camocmosmenvuas paboma. IlpennaratoTcst pa3Hble BUABI CAMOCTOSITEIbHBIX PA0OT.

Ypok-koumponvuas paboma.
Dopmbl opeanuzauuu y4edH020 npouecca:
UHIMBUYalIbHBIE, TPYIIIOBbIEC, MHANBUIYAIbHO-TPYIIOBbIE, POHTATIbHEIE.




Ha ypokax ucnons3ytorcs Takue GopMbl 3aHITHI KakK:
®  IPaKTHYECKUE 3aHATHUS;
®  TPEHUHT;
° KOHCYJIbTAall M,

@Dopml _KOHmpona: TeKymuid W UTOroBeld. IlpoBogurcs B (opme KOHTPOIBHBIX paboT,
paccuMTaHHBIX Ha 45 MHHYT, TECTOB M CaMOCTOSTENbHBIX pabor Ha 15 — 20 wMmumHYT C
Qg epeHIPOBaHHBIM OLICHUBAHUEM .

Texymuii KOHTPOJb IMPOBOAUTCS C LEIbI0 MPOBEPKH YCBOEHHUS HM3y4aeMOro U IPOBEPSEMOro
IIPOrPaMMHOTO MaTepHalla; COACPKAHME ONPENEISAIOTCS YYUTEIEM C y4E€TOM CTEIEHH CIOKHOCTU
M3y4aeMoro MaTepuasa, a Takke 0coOeHHocTell oOyuaromuxcst kiacca. MToroBble KOHTPOJIBbHbBIE
paboThI MPOBOASTCA:

- T0ocJe U3ydeHHsl Hanbosiee 3HaYUMBIX TEM IPOTrPAMMBI,
- B KOHIIE y4e€OHON YETBEPTH.

IIporpamma BKIIIOUAET credyrouiue pa3denvl: TOSCHUTENBHYIO 3alMCKY; OOLIYI0 XapaKTEepUCTHKY

y4eOHOro TpenMeTa; OMUCaHUe MecTa Y4eOHOro MpeAMeTa; Pe3ysbTaThl U3ydeHUs Kypca (JMYHOCTHBIE,
METanpeIMETHbIE W TPEAMETHBIC); COJAepX)aHHe Y4eOHOro Kypca, TeMaTW4YecKoe IIaHHPOBAHUE,
OlucaHue Y4eOHO-METOAMUYECKOr0 M MaTepUaIbHO-TEXHUYECKOro obecnedeHus o0pa3oBaTeIbHOIO
npoliecca; IIaHUPyeMble Pe3ysIbTaThl H3Y4YEHUs y4eOHOr 0 peaAMeTa; MPUIIOKEHUS K IporpaMme.

2. OO0was xapakrepucTuKa y4eOHOro nmpeamera

CopneprkaHre MaTeMaTUuecKoro 00pa3oBaHusl B OCHOBHOM IKoJie GOpMHUpPYETCsl Ha OCHOBE (pyH[a-
MEHTAJIBHOTO sIJpa IIKOJIFHOTO MaTeMaTH4eckoro oopasoBanus. OHO B OCHOBHOM IIKOJIE BKITIOYAET ClIe-
AYIOIUE pasfesbl: apugmemuxa, aneebpa, QyHKYuu, 6epoOSAMHOCMb U CMAMUCIUKA, 2e0Mempusl.
Hapsiny ¢ 3TuM B HEro BKIIIOYEHBI JIBA JIOMOJIHUTENBHBIX pa3/ieNna: J102UKd U MHOMCECMBA, MAmMemMamura 6
UCMOPUYECKOM pa3eumuy, YTO CBA3aHO C pealu3anuei Leneid OOIIeNHTEIUIEeKTyaJbHOro U oOIie-
KyJIbTYpHOTO pa3BuTus yuamuxcs. ColepkaHMe KaXJOro M3 3THX pa3lesioB pa3BOpPAYMBAaeTCs B
COJIepKATEIbHO-METOJUUECKYIO JIMHHUIO, MPOHU3BIBAIONIYI0O BCE OCHOBHBIE pa3Jiesibl COAEP)KaHUS Ma-
TEMaTU4YeCKOro 00pa3oBaHMs HA JaHHOW CTYIEHU O0yUYEeHHUS.

Conepxanne pazziena «ApudMeTuka» CIyKUT 0a30i IS TaTbHEHIIEr0 U3YYeHHUsT YIalluMHCS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO WX JIOTHUECKOTO MBINUICHUS, (HOPMHUPOBAHUIO YMEHHS IIOJIb-
30BaThCsl AITOPUTMaMH, a TaKKe MPHOOPETEHHUI0 TNPAKTUYECKUX HABBIKOB, HEOOXOJWMBIX B
MTOBCETHEBHOH KXM3HH. Pa3BUTHE OHATHS O YKCIIe B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAIBHBIMHU U UP-
palMoHANBHBIMU YHCIaMHU, (POPMHUPOBAHMEM MEPBUYHBIX IPEICTABICHUH O JeHCTBUTEILHOM YHCIIE.
3aBepIleHNe YUCIOBOM JTUHUU (CHCTEeMAaTU3alUsl CBEACHUN O JIEHCTBUTEIbHBIX YHCIaX, O KOMIUIEKCHBIX
qHciax), Tak ke Kak U 0oJiee CIoXKHbIE BOIPOCH apudmeruku (aaroput™ EBKiNaa, oCHOBHas TeopeMa
apu(METHKH ), OTHECEHO K CTYIEHH 00IIEero cpeHero (IoIHoro) oopa3oBaHusl.

Coneprkanue pazzena «AJredpa» HanpaBiIeHO Ha (OPMHUPOBAHUE y YUAIIMXCS MAaTEMaTHYECKOTO
ammapara Ui pelIeHHUs 3a/1a4 M3 Pa3HbIX Pa3/IeloB MAaTEMAaTHKH, CMEXHBIX MPEIMETOB, OKPYKaroIIeh
peanbHOCTH. SI3bIK anreOphl MOAYEPKHUBACT 3HAYCHHE MATEMATHKH KakK SI3bIKa JUISI TOCTPOCHHS
MaTeMaTH4YeCKUX MOJICNICH MPOIECCOB M ABJICHUH peallbHOro Mupa. B 3amaun n3yuenus anreOpbl BXOAAT
TaKXe pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOAUMOro, B YacCTHOCTH, JUII YCBOCHHS Kypca
nH(POPMATUKH, OBJIJICHUS HAaBBIKAMU JeTYKTHUBHBIX paccyxiaeHuil. [IpeoOpa3oBanne CHMBOIBHBIX (HopM
BHOCUT cCHeuu(pUYEeCKUid BKIaJA B pa3BUTHE BOOOPaXEHMS YyYaIIMXCS, HUX CIOCOOHOCTEH K
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MaTeMaTUYEeCKOMY TBOpUYECTBY. B OCHOBHOH IIKOJIE MaTepuan TpyNHUpyeTcss BOKPYT pallMOHAIBbHBIX
BBIPAXKECHHI, a BOIPOCHI, CBSI3aHHBIC C HPPALUOHAIBHBIMU BBIPAXKEHUSIMHU, C TPUTOHOMETPUYECKUMH
GyHKIMSIMU ¥ TIpeoO0pa3oBaHUSIMH, BXOIAT B COJEpKaHUE Kypca MAaTeMaTHKH Ha CTaplied CTyneH!
o0OydeHUs B IIKOJIE.

Conepxanne paznena «@yHKIUW HAIEICHO HAa MOJIYYeHHE NIKOJIbHUKAMHU KOHKPETHBIX 3HAHUHN O
(GYHKIIUM KaK BaXHEHWIIEH MaTeMaTHYECKON MOIENH JJis ONMHCAHHS M HMCCIEAOBAaHUS Pa3HOOOpPA3HBIX
nporieccoB. M3ydeHune 3TOro marepuana COCOOCTBYET Pa3BUTHIO Y YUYAlIUXCS YMEHHUS HCIOJIb30BaTh
pasMyHbIC S3BIKM MAaTEMaTUKH (CJIOBECHBIM, CHUMBOJIMYECKUH, TrpapuiyecKkuii), BHOCHUT BKJIAaJI B
(hopMHUpOBaHKE MPECTABICHUN O POJIM MATEMATHKU B PA3BUTHH ITUBUIN3AINHI U KYJIbTYPHI.

Paznen «BeposiTHOCTh M CTATHCTHKA» — 00s3aTENIbHBIA KOMIIOHEHT IIKOJIBHOTO OOpa3oBaHUS,
YCUJIMBAIOIINNA €ro MPUKIAIHOE U MPAKTUYECKOe 3HaUeHHe. JTOT MaTeprual HeoOX0IUM, TIPEXKIe BCETo,
it GOpMHUPOBAHUS Y ydaluxcst (PYHKIIMOHATBHON IPAMOTHOCTH - YMEHUHN BOCIIPUHUMATH M KPUTUICCKU
aHATM3WPOBATh MHQPOPMAIIMIO, TPEJACTABICHHYIO B PA3JIMYHBIX (opMax, MOHUMATH BEPOSTHOCTHBIN
XapakTep MHOTHUX pPEAJIbHBIX 3aBUCUMOCTEH, NPOBOAUTH IPOCTEHIINE BEPOATHOCTHBIE PaCUETHI.
N3yuenne ocHOB KOMOMHATOPHUKHU MO3BOJIMUT YYAIIMMCS paCCMAaTPUBATh CIy4yau, OCYIIECTBISITH epedop
Y MOJICYET YUCJIa BAPUAHTOB, B TOM YHUCJIE B MPOCTEUILNX MPUKIAJHBIX 3a1a4axX.

[Ipu “3yyeHun CTATUCTUKU U BEPOATHOCTU PACLIUPSIIOTCA MPEICTABICHUS O COBPEMEHHOM KapTUHE
MUpa U METOJaX €ro HuccienoBaHus, (GopMmupyeTcs MOHMMAaHHE POJM CTATUCTUKU KaK HCTOYHHKA
COIIMAIPHO 3HAYMMOW MH(OPMAIIH, U 3aKJIaJIBIBAIOTCS] OCHOBBI BEPOSTHOCTHOT'O MBIIILICHHS.

Llenb conepxkanus pazzaena «['eomeTpus» — pa3BUTh y YYaIUXCsl IPOCTPAHCTBEHHOE BOOOpaxe-
HUE ¥ JIOTHIECKOE MBINUICHHE MTyTEM CHCTEMATHYECKOTO U3YYCHUS CBOMCTB reOMEeTpUYEeCcKuX (puryp Ha
IJIOCKOCTH M B MPOCTPAHCTBE M NMPUMEHEHUS ATUX CBOWCTB MPH PEIICHUHW 3a/1a4 BBIYUCIUTEIBHOTO U
KOHCTPYKTUBHOTO Xapakrtepa. CyIIeCTBeHHAasl poJib MPH 3TOM OTBOIUTCS Pa3BUTHUIO T€OMETPHYECKOM
uHTyuIuu. CoyeTaHue HarJISIIHOCTU CO CTPOTOCTHIO SBJISIETCS HEOTHEMJIEMON YacCThIO T€OMETPHUUECKUX
3HaHUU. Marepuain, oTHocsmuicsa K 6mokam «KoopauHaTel» U «BekTopbl», B 3HAUUTENHHON CTENEHU
HeceT B ce0e MEXIpeIMETHbIe 3HaHMs, KOTOPhIE HAaXOISAT MPUMEHEHHE, KaK B Pa3UYHbIX MaTeMaTH-
YECKUX JUCUUIUIMHAX, TAK U B CMEKHBIX IIPEIMETAX.

OcoOeHHOCTHIO pazzaena «JIoruka U MHOKeCTBay» SBISIETCS TO, YTO MPEACTABICHHBIA B HEM MaTe-
pHal TPEUMYIIECTBEHHO U3YYAETCA U UCIOJIB3YETCS B XO€ PACCMOTPEHUS PAa3JIMYHBIX BOIPOCOB Kypca.
CoOTBEeTCTBYIONINN MaTepuasl HAIleJIeH Ha MaTEMaTUYECKOe Pa3BUTHUE ydamuxcs, GOPMHUPOBAHUE y HUX
YMEHHS TOYHO, CIKATO U SICHO U3JIaraTh MBICIH B YCTHOM M TUCBMEHHOMN PEYH.

Paznen «MaremMaTuka B MCTOPMYECKOM Pa3BUTUM» TpeJHA3HAUYEH Uil (OPMHUPOBAHUSA
MPEJICTABICHUI O MaTeMaTHUKe KaK YacTH YEIOBEUECKON KyNbTYpPHI, JUIsl OOILIETO Pa3BUTHUS MIKOJIHHUKOB,
JUIS CO3JaHUSI KYJIbTYPHO-UCTOPHYECKON cpeapl oOyueHus. Ha Hero He BbIIEISETCS CleNUaIbHBIX
YPOKOB, YCBOCHHME €r0 HE KOHTPOJUPYETCSA, HO COJAEPkKAHUE ITOr0O pa3jesa OPraHudHO MPUCYTCTBYET B
y4eOHOM TIpoIlecce Kak CBOETO poja T'yMaHUTapHBINH (OH MpPU pacCMOTPEHUH MPOOIEMAaTHKA OCHOBHOTO
COJIep>KaHusl MAaTeMAaTHUECKOTO OOPa30BaHMS.

3. Onucanne MecTa yueOHOro nmpeaMera B y4eOHOM ILIaHe

[Ipenmer «MaremaTnka» B 5-6 Kjlaccax BKJIIOYACT apu(PMETHUECKUN MaTepuall, 3J€MEHTHI aareOpsl
U TEOMETPUH, a TAKIKE HIEMEHTBI BEPOSTHOCTHO-CTATUCTUYECKON JINHUU.



Paznen «AnreOpa» BKIIOUAET HEKOTOPBIE BOMPOCHI apU(PMETHUKH, PA3BUBAIOIINE YHCIOBYIO JIMHUIO
5-6 xaccoB, COOCTBEHHO ajreOpanvecKuii MaTepua, dJeMeHTapHbIe ()YHKITUH.
B pamkax yueOHOrOo pasnena «['eoMeTpus» TPaTUIMOHHO H3YYarOTCs, CBKJIMIIOBA T€OMETPHS,

3JIEMEHTHI BEKTOPHOI1 aiareOppl, TeOMEeTpUYECKHe TPeoOpa3oBaHusl.

Pacnpenenenne yueOHOro BpeMEHU MEXAY 3TUMH MPEIMETaMU TPEICTABICHO B TaOJIHIIE.

Knac-
col

Ilpeomemui
Mamemamuyec-
K020
yukia

Vuebnuk

Konuuecmeo
VUeOHbIX
Heoellb

Konuuecmeo
yacoe

Konuuecmeo
KOHMPONbHbIX
pabom

Mamemamuxa

Mamemamuxka, 5 K1.:
VUeOHUK Ol
00ueobpazoeamenbHuLX
yupeosicoenui/ H.B.
Bunenxun, B.H.2Koxos,
A.C.Yecnoxos, C. .
Ulsapybypo, — M.:
Mnemosuna, 2014.

35

175

14

Mamemamuxa

Mamemamuxka, 5 k..
VUEOHUK Ol
00ueobpazoeamenbHuLX
yupeacoenu/ C.H.
Huxonvckuu, M.H.
Ilomanos, H.H.
Pewemnuxos, A.B. [llesxun,
- IIpoceewenue, 2016.

35

175

Mamemamuxa

Mamemamuxa, 6 ku.:
VUeOHUK OJisl
00wWeobpazosamenbHbLX
yupexcoenu/ H.B.
Bunenxun, B.H.2Koxos,
A.C.Yecnokos, C.HU.
Llsapybypo, — M.:
Mmuemosuna, 2014.

35

175

15

Mamemamuxa

Mamemamuxa, 6 Ka.:
VUeOHUK O
00WeobpazosamenbHbLX
yupeacoenun/ C.H.
Huxonvckuii, M. H.
Ilomanos, H.H.
Pewemnuxos, A.B. IlleskuH,
- IIpoceewenue, 2017.

35

175

Aneebpa

Aneebpa, 7 K1.: yueOHUK 0ns
00wWeobpazosamenvbHuLX
yupescoenutl /

35

105

10




1O.H . Makapwviues u op. —
M.: IIpocsewenue, 2017.

T'eomempus

JI.C. Amanacsmn,
B.®.bymy3os,
C.h.Kaoomyes,
«l'eomempus.7-9 knaccoly,
M., «Ilpoceewenueyn, 2017.

35

70

Teomempus

llozopenos A.B.
Teomempus.: Yueonux ons 7-
9 k.
001eobpazoeamenbHvix
yupesxcoenul, - M.:
IIpoceewenue, 2016

35

70

Aneebpa

Aneebpa, 8 kn.: yuebnux
07151 00UeobpazoeamenbHbixX
yupescoenuu /' /
FO.H.Maxapwviues u op. —
M.: Ilpocsewenue, 2017.

7.

35

140

10

T'eomempus

JI.C. Amanacsm,
B.®.bymysos,
C.b.Kaoomyes,
«l'eomempus.7-9 knaccory,
M., «llpoceewenuey, 2017.

35

70

T'eomempus

Ilocopenos A.B.
Teomempus.: Yueonux ons 7-
9 K.
00WeobpazosamenbHbIX
yupeoicoeHul, - M.:
Ilpocsewenue, 2016

35

70

Aneebpa

Aneebpa, 9 kn.: yueOHuk 0ns
00ue0bpazoeamenbHuLX
yupescoenuil /
FO.H . Maxkapviues u op. —
M.: IIpocsewenue, 2017.

34

136

T'eomempus

JI.C. Amanacsamn,
B.®.bymy3os,
C.b.Kaodomyes,
«l'eomempus.7-9 knaccoly,
M., «Ilpoceewenueyn, 2017.

34

68

Teomempus

Ilocopenos A.B.
Teomempus.: Yueonux ons 7-
9 K.
001eobpazoeamenvHvlx
yupeoicoeHul, - M.:

34

68




‘ Ilpoceewenue, 2016

4. IlpenmerHble pe3yJibTAThl H3yYeHHUsI Y4eOHOr0 peaMeTa

I/I3yquI/Ie MaTeMaTUKH B OCHOBHOM IIIKOJIC JaC€T BO3MOXXHOCTb 06yqaloanc;1 AO0CTHUYb CIICAYIO-

X PE3yJIbTaTOB PA3BUTHUA:

B npeomemmnom nanpaenenuu:

OBJIa/icHUE 0a30BBIM MOHATUIHBIM aMIapaToM 110 OCHOBHBIM pa3jiefiaM COAEp)KaHus, IpeIcTaBIie-
HUE 00 OCHOBHBIX M3YYa€MbIX MOHATHUAX (YHCIIO, TeOMEeTpHUecKas Gurypa, ypaBHeHHe, yHKIHS,
BEPOSITHOCTH) KaK BAXHEHUIINX MAaTEMaTHYECKHX MOJIEIISX, MO3BOJSIONINX ONKMCHIBATh U MU3y4aTb
peabHbIE POLIECCHI U SBIICHHUS;

yMeHue paboTaTh € MaTeMaTHMYeCKUM TEKCTOM (aHaJIM3UpOBaTh, H3BICKaTb HEOOXOIUMYIO
HMH(OpMaIINIO), TPAMOTHO MPUMEHATh MaTEMAaTHUECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY, HUCIOJIb30-
BaTh Pa3jMyHbIC S3bIKKM MAaTEeMaTHKU;

YMEHHUE IPOBOAUTH KJIACCHU(PUKAIMU, JIOTHUECKHE OOOCHOBAHUS, JOKa3aTelbCTBA MaTeMaTuye-
CKMX yTBEPKJICHUN;

YMEHHUE pacrliO3HaBaTh BU/IbI MATEMATHIECKUX YTBEPKIACHUH (aKCHOMBI, OTIPE/ICIICHHUS, TEOPEMBI U
Ip.), IPsIMBbIE U OOpATHBIE TEOPEMBI;

pa3BUTHE MPEICTABICHUI O YMCIIe W YHUCIOBBIX CHCTEMaxX OT HATYPaJbHBIX JI0 JE€HCTBUTEIbHBIX
qHCell, OBJIA/ICHUE HaBBIKAMH YCTHBIX, TIMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYMCICHUH;
OBJI3/ICHUE CHMBOJIBHBIM $I3bIKOM aireOphl, MpUeMaMy BBIMOJIHEHUS TOXKJECTBEHHBIX Ipeolpa-
30BaHUM pallMOHAJBHBIX BBIPAKEHUH, pelIeHUs ypaBHEHMI, CHCTEM YpaBHEHHH, HEpaBEHCTB U
CHCTEM HEPaBEHCTB, YMEHUE UCIIOJIb30BaTh UAEI0 KOOPJIMHAT Ha IUIOCKOCTH Ul MHTEpIpeTaluu
ypaBHEHMI, HEPABEHCTB, CUCTEM, YMEHUE IPUMEHAThH ajaredpandeckue npeoOpa3oBaHus, anmapar
YpaBHEHUI U HEPABEHCTB IS PELIeHUs 3ajad U3 pa3IMuHbIX pa3/esioB Kypca;

OBJIQJICHUE CUCTEMOW (YHKIMOHAJIBHBIX TOHSATHHA, (YHKIIMOHAJIHHBIM SI3BIKOM M CHMBOJHKOM,
YMEHHE Ha OCHOBE (PYHKIIMOHAJIbHO-TpaUUECKUX MPEACTAaBICHUIN ONMHUCHIBATh U aHAIM3UPOBATh
pealibHbIe 3aBUCUMOCTH;

OBJIa/ICHUE OCHOBHBIMU CIIOCOOAMU MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX; HAJTMYNE
MPEJCTaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHUPE U O Pa3IMYHBIX Crlocobax
UX U3YYEHHs], O BEPOSATHOCTHBIX MOJIETISX;

OBJIQ/ICHUE T'EOMETPUYECKHUM S3BIKOM, YMEHHE HCIIONB30BaTh €ro JUIs OMUCAHUS IMPEIMETOB
OKpY’KaIoIllero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUI 1 U300pa3UTENbHBIX YMEHUH,
MpHOOpETeHNE HaBBIKOB TEOMETPHYECKUX MTOCTPOSHHI;

YCBOEHHE CHCTEMAaTHYECKUX 3HAHHUH O TUTOCKHMX (UTYpax M MX CBOWCTBAX, a TAK)KE HA HATJISIITHOM
YpPOBHE — O MPOCTEHINTUX TMPOCTPAHCTBEHHBIX TeEJlaX, YMEHHE IMPHUMEHSATh CHUCTEMaTHUECKUE
3HaHUS O HUX JUIS peIlIeHHs] TEOMETPUUECKUX U MPAKTUYECKHX 33/1a4;

YMEHUS U3MEPATH JJUHBI OTPE3KOB, BEJIMYUHBI YTJIOB, UCIIOJIB30BaTh (YOPMYJIbI ISl HAXOKICHUS
MIEPUMETPOB, TUIOIIACH U 00bEMOB reOMETPUIECKUX (pUryp;

YMEHHUE NMPHUMEHSATh M3YUYCHHBIC TMOHSATHS, PE3yJbTaThl, METOJbI JJISi PEIICHUS 3a/ad MpaKTude-
CKOr0 XapakTepa M 3aJad U3 CMEKHBIX JUCLMIUIMH C HCIOJIb30BAHMEM IPH HEOOXOAMMOCTHU
CIPaBOYHBIX MAaTEPUAIIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.



* OBJIAQJICHHME MPOCTEUIIUMHU CIIOCOOAMHU MPECTABICHUS U aHaJIN3a CTATUCTUYECKUX JAHHBIX, B TOM
4iCclie ¢ yueToM pbiHKa TpyAa Kamyxkckoit o6nactu; pa3BuTHE YMEHHMH U3BIIEKaTh UH(GOPMALIHIO,
MIpe/ICTaBJICHHYIO B Ta0JIMIaX, HA AUarpaMMmax, rpadukax, OlUChIBaTh U aHAJIM3UPOBATh MACCHUBBI
YHCIIOBBIX JIAHHBIX C TIOMOIIBIO CTATUCTUYECKHUX XapakTepucTuk Kamyxckoi o0macTu.

5. Conepxkanue y4eOHOro nmpeamera

MATEMATHKA S5 kaace (Marematuka, 5 Ki1.: y4eOHUK [Tl 00111e00pa30BaTeNbHBIX YUPEKICHHUI/
H.B. Bunenkun, B.1.X)Koxos, A.C.Yecnoxos, C.1. llIBapudypa, — M.: Muemosuna, 2014.)
Harypajbnblie uncia u mkanasl (15 yacos)

O6o03Hauenue HaTypajdbHbIX uHcesn. OTpe3ok, JIuHa oTpe3ka. TpeyronbHuk. IlnockocTs, mpsimas,
ny4. Hlkans! 1 KoopaArHATHL. MeHbIIe Win OoJbIe.

CioxeHue H BbIYMTaHHE HATYPAJbHBIX 4ynces (20 yacoB)

CrnosxeHue HaTypaJIbHBIX YHCE U €ro CBOWCTBA. Bprunranue. Penienne TekcToBbIX 3a1a4. Yuciossle
1 OyKBEHHbIE BbIpaXKEeHUs. byKBEHHas 3alIUCh CBOICTB CII0’KEHUS U BHIUNTAHUA. Y paBHEHUE.

YMHO:KeHue U 1eJieHHe HATYPAJbHbIX 4nces (23 yaca)

YMHOXEHUE HaATypaJbHBIX YMCENl U €ro cBoicTBa. [lenenue. [leneHue ¢ OCTaTKOM. YNPOILEHHE
BbIpaxkeHU. [lopsinok BeimoaHeHus aeiictBuil. Crenens uncna. KBaapat u ky0 uuncna.

Ilinomaau u 06 bembl (13 yacoB)

@opmynsl. [Inomans. @opmyna iomagd OPsSIMOYIOJbHHUKA. ENMHUIBI MU3MEPEHUS  ILIOMIAJCH.
[Ipssmoyronbubli napamienenunes. O0bempl. O0beM MPSIMOYTOJIBHOTO NapajuIeenunea.

OO0bIKHOBeHHBIE IPo0H (26 yacoB)

OxpyxHoctb u kpyr. Jomu. OObIkHOBeHHble — apoOu. CpaBHeHue npobei. IlpaBuibHbIE U
HenpaBuibHble ApoOu. CioxeHue W BbIYMTAHUE IpoOel ¢ OJIMHAKOBBIMM 3HaMeHarensMu .JleneHue u
napobu. Cmemansble yrciaa. CIoxkeHne U BBlYUTaHHE CMEIIAHHBIX YHCET.

Hecsituunbie Apoou. CioxeHne U BbIYMTAHUE JeCATHYHBIX Apooeii (15 yacoB)

HecstuuHas 3amuch JpoOHBIX yucesl. CpaBHEHHE NECATUYHBIX IpobOeil. CioxeHHe U BBIYMTAHHE
necsITUUHBIX Apooei. [Ipubmkénnplie 3HaueHus uncen. OKpyrieHne Yucell.

YMHOXKeHUe U JejieHne JecITUHYHBIX apoodeii (24 yaca)

YMHOXEHUE JecSITHUYHBIX IpoOeil Ha HarypajbHble uucia. JleneHue MAecATUYHBIX Apobei Ha
HaTypajJbHbIE YHCIIA. YMHOXEHHE NECATUYHBIX Jpobel. JlemeHue Ha necatudHyio ApoOb. Cpennee
apupmeTHyecKoe.

HNHcTpyMeHTHI 10151 BBIYMCIeHUHA B n3MepeHuii (15 yacos)

Muxkpokanbkyisarop. IIponentsl. Yron. Ilpsamol u pa3BepHyTbI yros. UepTEXHBIA TPEYroJbHUK.
N3mepenue yrios. Tpancnoptup. Kpyrossle quarpamMmsi.

IToBTOpenue (24 yacoB)

MATEMATHUKA 5 kaacc (MaremaTtuka, 5 Ki1.: yueOHUK 17151 00111€00pa30BaTeIbHBIX YUPEKICHUN/
C.H. Huxonbckuit, M.H. Iloranos, H.H. Pemernukos, A.B. llleBkun, - [IpocBemenue, 2016.
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HartypaabHble unc/ia 1 H0JIb(46 YacoB)

Jecstuunas cucrema cuuciieHusi. Pumckas nymepanus. Psa natypanbHbIX yncen. JlecaTu4Has 3anuch,
CpaBHEHHUE, CII0)KEHHE U BRIYUTAHHE HATYypaIbHBIX YHCEN. 3aKOHBI CIIOKEHUSI. Y MHOKEHUE, 3aKOHBI
ymMHOXeHHs. CTeleHb ¢ HaTypalibHbIM MTOKa3zatesieM. JleieHue Ha 11eJ1o, JIeJIeHUue ¢ 0cTaTKoM. YKclioBbIe
BbIpaXeHUs. PerieHne TeKCTOBbIX 3a/1au.

HN3mepenue BesinuuH. (30 yacon)

[Ipsimas, my4, orpe3ok. Mi3amMepeHnue oTpe3KoB U eAMHUIII TUHEL. [IpeacTaBieHne HaTypaabHbIX YUCE
Ha KOOpAMHATHOM Jiyde. OKpYKHOCTH U KpYT, cdepa u map. Y1iibl, U3MepeHue yrioB. TpeyroibHuK,
MPSIMOYTOJIbHUK, KBaJpaT, MPSAMOYTOJbHBIN napajuienenunen. [lnomane npsiMmoyroibHuka, 00beM
MPsIMOYTOJIBHOTO Napajuienenunena. EnuHuier Maccel, BpeMeHH. Pellienne TeKCTOBbIX 3a/1ad.

Jenumoctb HaTypaJbHbIX yKces (19 yacoB)

CBoiicTBa ¥ MpU3HAKU JIeTUMOCTH. [IpocThie U cocTaBHBIE yncia. JlenuTenu HaTypaaIbHOTO YHCIIA.
HauGonpimmii o0uuii nenurens, HaMMeHbIee 001ee KpaTHoe.

OO0bikHOBeHHBIE APo0OH (65 yacoB)

[TonsaTue npobu, paBeHCTBO ApoOEH (0OCHOBHOE CBOMCTBO poOH). [IpuBenenue npobdeii k o0memy
3HaMmeHareno. CpaBHEHHE, CII0KCHUE U BRIYUTAHKE JTIOOBIX Ipo0ei. 3aKOHBI CIIOKCHHSI. Y MHOKEHUE
npobeii, 3akoHbI yMHOKeHUs. Jlenenue qpooeit. CmemanHbie Apodu u aeiictBusa ¢ HuMH. [Ipeacrapnenus
npobeii Ha KOOPAMHATHOM Jiyue. Perienne TeKCTOBBIX 3a/1a4.

HUTorosoe nopropeHue Kypca marematuku S kiacca (10 yacon)

MATEMATHKA 6 kaacc (Marematuka, 6 KII.: y9eOHUK JiJIs1 0011e00pa30BaTeIbHBIX YIPEK ICHUN/
H.B. Bunenkun, B.1.XKoxos, A.C.Uecnokos, C.W. IlIsapu0ypa, — M.: Muemo3una, 2014.)
IloBTOpEeHue kypca maremMaTuku 5-ro kjaacca (3u) JlelicTBusS C HaTypaJbHBIMHU, NE€CATUYHBIMU

yucnamiu. [IponenTsl. Pemenne TekcToBeix 3amad. HarmsgHas reoMerpusi.

Heanmocthb uncen.(22 v)

Henutrenu u xpatHsle. [lpusnaku nenumoctu Ha 2; 3; 5; 9; 10. IlpocTeie u cocTaBHBIE uHuCTA.
Paznoxenue Ha mnpocTble MHOXUTeNW. HamGonbmmit oOmumit nenurtens. B3zaumHO mpocTeie uwmcina.
Haumensbliee ob1ee kpaTHoe.

CioxeHue U BbIYMTaHHe Apo0eii ¢ pa3HBIMU 3HaMeHaTeJaAMH. (234)

OcHoBHoe cBoricTBO npodu. Cokpamienue npoOeit. IIpuBenenune apobOeit k oOieMy 3HaMEHATENIO.
CpaBHeHHe, CIOXKEHHE M BblUMTaHHE ApoOel ¢ pa3HbIMU 3HaMeHaTensiMH. CloKeHHe U BBIYUTAHHE
CMEILIaHHBIX YHCEI.

YMHoO:KeHue U J1esieHne 00bIKHOBEHHBIX Apobeii. ( 32 4)

YmHoxeHnue apodeit. Haxoxxaenue npodu ot umcia. [IpuMmeHeHue pacmpenenuTeNbHOr0 CBOMCTBA
yMHOKeHUs. B3aumHo oOpaTHble uncia. [enenue apoGeil. Haxoxaenue yncna no ero apo6u. JpoOHbie
BBIPAKEHUS.

OtHowenns u nponopuunu. (194)

OtHomenus. [Iponopuun, ocHOBHOE cBOMcTBO nponopuuu. [Ipsimas u o6paTHas mMponopLUuOHAIbHBIE
3aBucuMOcTH. Macmiral. J{inrHa okpyXHOCTH U Tuiommaas kpyra. [lap.

IHonoxuTtenbHbIE M OTPULATENbHBIE Ynca. (14 4)

Koopaunats! Ha npsimoii. [IpoTuBononoxusie yncina. Moaynes uncna. CpaBHeHnue uncen. M3mMeHeHue
BEJIMYHH.

CJi0keHre H BBIYUTAHHE MOJI0KUTEIBHBIX H OTPUIATEJIbHBIX YHced. (13 )

CrnosxeHue ymuceln ¢ NOMOLIbI KOOPAUHATHOU npsMoil. CiokeHue oTpuuaTenbHbIX yucen. CioxxeHnue
4lCeJl C pa3HbIMM 3HaKaMu. Beruntanue.
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YMHOXKeHUE U JeJIeHHe MOJ0KUTEJIbHBIX M OTPUIATEIbHbIX YHces. (15 49)

Ymuoxenue. Jenenue. Panimonansueie yncia. CBOMCTBA JEUCTBUN C pallMOHAIBHBIMU YUCIAMU.

Pemenne ypaBHenmnii. (16 1)

Packpsitre cko6ok. Koapdumment. [Togobusie cnaraemeie. Penienre ypaBHEHHIA.

Koopaunarsl Ha miiockocTu. (12 1)

[lepnienaukynsapusie npsimble. [lapamnensusie npsmbeie. KoopamnatHast muiockocTs. CrosGuaTsie
auarpammsl. ['paduku.

HTorosoe noBTopeHue Kypca MaTeMaTuku 6 kiacc. (6 1)

MATEMATHUKA 6 kaacc (MaremaTtuka, 6 Ki1.: yueOHUK J71s1 00111€00pa30BaTeIbHBIX YUPEIKICHUN/
C.H. Hukonbckuii, M.H. IToranos, H.H. Pemetnukos, A.B. IlleBkuHn, - [Ipocsemenue, 2017.

OTHoOmIEeHNs, NPONOPUMH, POLEHTHI (26 YacoB)
OtHoenue yncen v BenuuuH. Macmra6. [lenenue uncia B 3ajaHHoM oTHomIeHuu. [Iponopuuu. [psmas
1 oOpaTHas MponopuroHaIbHOCTb. [loHsTHE 0 MpoueHTe. 3a7aun Ha NpoLeHThl. KpyroBble fuarpaMmel.
3amaun Ha epedop BceX BOZMOXKHBIX BapUaHTOB. BeposaTHOCTH COOBITHS.

Heable uynciaa (34 yaca)
OtpuuarenbHble 1enble yncia. [IpotuBononoxuoe ynciao. Moayinp uncna. CpaBHEHHE LENbIX YUCEI.
CrnosxeHue 1enbIX Ynuces. 3aKOHbI CI0KEHUs LieTbIX uncen. PasHocts nenbix uncen. [Ipoussenenue
Hesblx yncell. YactHoe nensix uucen. PacnpenenuTensHblil 3aK0H. PackpbITHe CKOOOK U 3aKIIIOYEHHE B
ckoOKH. JleficTBUs ¢ cyMMaMu HECKOJIbKUX ciiaraeMsblx. [IpencTaBienue nelblx ynucesl Ha KOOpAUMHATHON
OCH.

Panuonanbubie yncia (38 yacon)
OtpunarensHble 1po0u. Panrionansuble uncia. CpaBHEeHHE pallnOHaANbHBIX yncel. CloXeHue u
BbIUHMTaHUE Jpo0ell. YMHOXKEHHE U JesieHue 1po0eil. 3aKOHBI CI0KEHUS U yMHOXKeHHs. CMelllaHHbIe
IpoOu MPOU3BOJILHOTO 3HaKa. V300pakeHre pallMoHaIbHbBIX YKCeNl Ha KOOPIMHATHOW OCH. Y paBHEHHS.
Pemrenne 3a1a4d ¢ nOMOIIBIO YPaBHEHHM.

JecaTuunsbie npodu (34 yaca)
[ToHATHE MONOXUTENBHON AECATUYHOM 1poou. CpaBHEHHE MOJOKUTEIbHBIX JECATUYHBIX APOOEH.
CroxeHune ¥ BbIUMTaHUE AECATUUHBIX 1poOeil. [lepeHoc 3amsToil B MOI0KUTEIbHON 1eCATHUHON APOOH.
YMHOXKEHHE MOJI0KUTENBbHBIX IeCATUUHBIX Ipo0elt. [lenenne moaoKuTenbHbIX JECITUYHBIX APOOEi.
Jlecsituunbie qpodu U mpoueHThl. Jlecatnunbie Apodu arodoro 3Haka. [Ipubnmkenne qecsITHUHBIX
npob6eii. [TpubnmkeHrne cyMMBbl, pa3HOCTH, TPOU3BEIEHUS U YaCTHOTO JIBYX YHCEIL.

OO0bIKHOBEHHBbIE U ecATHYHBbIE Tpoou (24 yaca)
Pa3noxxeHre monoKuTeNbHON OOBIKHOBEHHOH IPOOU B KOHEUHYIO IECATUYHYIO Ipo0h. beckoHeuHbie
MePHONYECKHEe JeCITHUHbIe Tpoou. Henmeproandeckue 6€CKOHEUHbIC IEPHOINYECKHUE JECITHUHBIC
npobu. [lnuna orpeska. Jnuna okpyxknoctu. [Tnomans kpyra. Koopaunarhas ock. JlekaproBa cuctema
KOOpauHAT Ha TiockocT. Ctonbyareie nuarpaMMel U rpaduxu. JfobaBneHa rema «COop U TpynmupoBKa
CTaTUCTUYECKUX JAHHBIX) .

IToBTOpenue (19 yacos)
[Ipu opranu3anyu TEKyIEero ¥ UTOroBOro MOBTOPEHUS UCIIOJIb3YIOTCS 3a/IaHUsI U3 paszenna «3aJaHusl s
MTOBTOPEHUS» U APYTHUE MaTEPHUAIIBI.
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AJITEBPA 7 kaacc (Anrebpa, 7 ki1.: y4eOHUK st 00111e00pa30BaTeIbHbIX YUPEKIACHUHN /
FO.H.MakapsiueB u ap. — M.: [Ipocsemenue, 2017.)

Bbipaxkenus, ToO:KIeCTBa, ypaBHeHud (22 yaca)

YucioBble BBIpAXEHHS C NepeMeHHbIMH. [IpocTeiimne npeoOpa3oBaHMs BhIpaKEHUI. YpaBHEHUE,
KOpEeHb ypaBHEHHUs. JIMHEWHOE ypaBHEHHME C OJHOM IepeMEHHOM. PeleHne TeKCTOBBIX 3a/1ad METOAOM
cocTaBieHUs ypaBHEHUM. CTaTHCTUYECKUE XapaKTEPUCTHKU.
®yukuuu (11 yacos)

OyHK1UA, 007acTh onpeaeneHus GyHknuu. Beraucienue 3nadeHuit pynkiuu nmo dpopmysne. ['paduk
¢bynkun. [Ipsimas nponopiuoHanbHOCTh U ee rpaduk. Jluneitnas Qynkuus u ee rpaduk.

Crenenb ¢ HaTYypaJbHBIM Noka3zareseM (11 yacon)

CreneHp ¢ HaTypalbHBIM TI0Ka3aTeleM M ee cBoiicTsa. OmHowieH. ®ynkiuu y = x%, y = x° u ux
rpaduxu
Mmuorousensl (17 yacoB)

MHuorousneHn. CnokeHue, BbIUYMUTAHUE U YMHO)XEHHE MHOTOUWIEHOB. Pa3noxeHne MHOrodJeHOB Ha
MHOXUTENH.

DopmyJibl COKPALIEHHOT0 YMHOKeHHs (19 yacoB)

®opmyiel (a + b)? = a% £ 2ab + b2, (a £ b)’ = a® + 3a’b + 3ab®> £ b°, (a £ b) (a® £ ab + b?) = a® £ b°.
[Ipumenenue GopmMyI1 COKpaILEHHOTO YMHOKEHUS B IPE0Opa30BaHUAX BbIPAKEHUH.

Cucrembl TuHeliHbIX YpaBHeHui (16 4acoB)

Cucrema ypaBHeHMil. Pemienue cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C ABYMsI NIEPEMEHHBIMHU U €TO
reoMeTpruYecKasi MUHTeprpeTanus. Penenrne TeKCTOBbIX 3a]1a4 METOJOM COCTaBJICHUSI CHCTEM YPaBHEHUM.
IToBTOpenue (9 yacos)

TEOMETPHUA 7 kaace (JI.C. Atanacsn, B.®.byty3os, C.b.Kanomues, «['eomerpus.7-9 knacce», M.,
«IIpocsemenue», 2017.)
HauvanbHble reomerpuueckue ceeaenns.(10 yacon)

[Ipsimas u orpesok. Touka, nmpsimasi, orpe3ok. Jlyu u yron. CpaBHeHHE OTPE3KOB M YIJIOB. PaBeHCTBO
reomerpuueckux ¢uryp. M3mepenne orpe3koB u yrioB. JlnmmHa orpe3ka. ['pamycHas mepa yria.
Enununer  wsmepenus. Buael  yriioB. BeprukanbHble W CMEXHBIE YIUIBI.  buccekrtpuca yria.
[leprnieHIUKyNSpHBIE MIPSIMBIE.

Tpeyroabnuxu. (17 yacos)

Tpeyronsuuk. BbicoTa, MenuaHa, OuccekTpuca TpeyroibHUKA. PaBHOOeIpeHHBIE M PABHOCTOPOHHUE
TPEYroJbHUKM; CBOMCTBA W NPU3HAKU paBHOOEIPEHHOrOo TpeyrojipHuka. Ilpu3Haku paBeHCTBa
TpeyroiabHUKoB. OKkpykHOCTb. Jlyra, xopna, paxuyc, nuamerp. llocTpoeHus ¢ moMompro LUPKYIsS H
nuHeiiku. OCHOBHBIE 3a/1ayll Ha MOCTPOCHME: JEJIEHHE OTpe3Ka IOMojaM; IMOCTPOEHUE YIiia, PaBHOMY
JAaHHOMY; TIOCTPOEHHE OMCCEKTPUCHI YIIIa; MOCTPOCHHUE MEPIEHIUKYISIPHBIX MPSIMbIX.

IMapaseabHbie npsamble. (13 yacoB)

[TapanmnensHble M Tepecekaroluecs: mpsiMble. TeopeMbl O MapajlieIbHOCTH HpsiMbiX. OmpezneneHue.
AKcHOMBI M TeopeMbl. Jl0Ka3aTenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas TaHHOM.

CooTHOIIEeHUs1 MKy CTOPOHAMH H YIJIaMH TpeyrojbHuka. (18 yacos)

Cymma yrnoB TpeyroiabHuKa. BHemHue yrael TpeyrosibHHMKa. Buael TpeyronbHukoB. Teopema o
COOTHOLIEHUSAX MEXAY CTOPOHaMH U  yIJlaMH TpeyroibHHKa. HepaBeHCTBO TpeyrojpHUKA.
[IpssMoyronbHBIE TPEYrOJbHHUKH; CBOWCTBA W INPU3HAKHA PABEHCTBA IPSMOYTOJBHBIX TPEYTOJIbHUKOB.
Paccrositnue ot Touku 0 mpsiMoi. PaccrosHue Mexay napauienbHbIMU OpsMbIMU. [locTpoeHust c
ITOMOILBIO HUPKYJIA U TUHEHKH. [locTpoeHne TpeyroabHUKa 110 TPEM 3JIEMEHTAM.
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IToBTOpenue (12 yacoB)

TFTEOMETPUSA 7 kaace (IToropenoB A.B. I'eomerpust: YueOnuk mist 7-9 k1. o0meoOpa3oBaTeIbHBIX

yupexaenuit, - M.: Ilpocsemenue, 2016)

OcHoBHBIE CBOHCTBA NMpOcTelIuX reomerpuyeckux ¢puryp (14uacos).

[IpencraBnenne o HauyaIbHBIX MOHATHIX T€OMETPUU U TeOMeTpruieckux (urypax. PaBencTBo ¢uryp.
Otpeszok. U3mepenne orpe3koB. Paccrosnue mexy Toukamu. [TonyniaockocTd 1 moJtynpsimasi.

VYron. Buael yrinos. Benuunna yria u e€ cBoiicTBa. ['pagycHas u paauanHas mepa yria.

TpeyronpHUK U €ro 351eMeHThl. CylieCTBOBaHUE TPEYTOJbHUKA PABHOTO JAHHOMY.

[TapannensHble npsMbIE.

AKCHOMBI, TEOPEMBI U J10Ka3aTEIbCTBA.

CMexHbIe H BepTHKAJIbHBbIE YIJIbI (8 4acoB)

CMexHble yIiibl M UX CBOMCTBO. BepTHKallbHbIE YIJIBI U UX CBOMCTBA.

[lepnennukynsapHsie npsMele. [IoHATHE EPIIEHNKYIAPA K IPAMOM.

buccekrpuca yria.

IIpu3naku paBeHcTBa TpPeyroJbHUKOB (15 yacos).

[Ipu3naku paBeHCTBa TPEYrodbHUKOB. BbicoTa, Memuana, OuccekTpuca TpeyrojbHuka. CBoiicTBa
paBHOOEPEHHOTO U PABHOCTOPOHHETO TPEYroiabHUKOB. (CBOWCTBO MEIUAHBl PABHOOEAPEHHOTO
TPEYroJIbHUKA.

CymmMma yriioB Tpeyrosibuuka (14 yacos).

[TapannenpHble mpsiMble. YTibl, oOpa3oBaHHbIE NPU NEPECEUEHMM IBYX HpsMbIX cekymiei. [Ipusnak
napajuieIbHOCTU TpsIMbIX. CBOMCTBO yIiioB, 0Opa30BaHHBIX IMPH MEPECEUEHUU MapalIeNbHbIX MPSIMbIX
CEKYILIEH.

Cymma yrnoB tpeyrojibHUKa. IIpsiMoyronbHblii TpeyronpHuk. CyllecTBOBaHHE M €IUHCTBEHHOCTH
MEPIEHIUKYIIApA K IPSIMOM.

I'eomerpnueckue nocrpoenns (14 yacos).

OxpyxHocTb. KacarenpHast K OKpYKHOCTM M €€ cBoicTBa. OKpYXHOCTb, OINMCAaHHAas OKOJIO
TpeyrojabHuka. OKpy>KHOCTb, BIIMCaHHas B TpeyrojpHUK. CBOMCTBA CEPEIUHHOrO NEPIEHIUKYJpa K
oTpe3ky. OCHOBHBIE 33/1a4 Ha MOCTPOEHHUE C MOMOUIBIO HUPKYJIIS U JIUHEHKH.

IMoBTOpenue .Pemenue 3aga4 (5 yacos).

VYrael. PaBeHcTBO TpeyroyibHUKOB. PaBHOOEIpeHHBIN TpeyroabHUK. OKpPYKHOCTD.

AJITEBPA 8 kaacc (Anrebpa, 8 ki1.: yaeOHUK I 00111e00pa30oBaTeNbHbIX YUPEKICHHH / /
FO.H.Maxkapsiues u ap. — M.: IIpocsemenue, 2017.)

IloBTOpeHue kypca 7 kiaacca (4 yaca)
PanuonanbHbie 1podu (28 yacoB)
PanmonansHas npo0b. OCHOBHOE CBOWCTBO JApoOu, cokpamieHue apobeid. ToxaecTBeHHBIE

) K I
peoOpa3oBaHus palliOHANbHBIX BbIpakeHu. DyHKIUSA y = — U e€ rpaduxk.
X

KBaaparubie kopHu (22 yaca)

[TonsitTue 00 wuppanMoHaNbHBIX uyHciaax. OOmMe cBeaeHuss O JeHCTBUTENBHBIX YHCIIaX.
KBanparuelii kopeHb. [ToHATHE 0 HaX0XKIEHUN MPUOIMKEHHOTO 3HAYCHHSI KBaJpaTHOTO KOpHs. CBolCTBa
KBaJpaTHBIX KopHeii. [Ipeo6pa3oBaHus BeIpaskeHHil, COIEpIKAIIMX KBaApaTHble KOpHH. DyHKIHUA y = VX ,
e¢ cBoiicTBa U rpauk.
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KBaaparubie ypaBHenus (23 yaca)

KBanpatHoe ypaBHeHue. @opmyia KOpHEH KBaApaTHOTO ypaBHEHHUS. PellleHue panroHalIbHBIX
ypaBHeHUM. Pemenue 3amay, NpuBOASIIMX K KBaJpaTHBIM YPaBHEHUSM U MPOCTECUIINM pPallMOHAIbHBIM
YpaBHEHUSIM.

HepagencrBa (25 yacos)

YucnoBble HEpAaBEHCTBA W HMX CBOMCTBAa. [IOWIEHHOE CIOKEHUE M YMHOXKEHUE YHCIIOBBIX
HepaBeHCTB. [lorpemHocTs 1 TOYHOCTH NMpHOIMKeHNs. JInHelHble HepaBeHCTBA C OJJHOW MEPEeMEHHON U
UX CUCTEMBI.

CreneHb ¢ meJbIM mokasaresaeM. (10 gacos)

CreneHb c 1eNbIM MoKa3aTesieM U ee cBoicTBa. CTaHJapTHBIN BU]T YKCTIA.
DJ1eMeHTBbI CTATUCTUKH (8 yacoB)

Hauanbubie cBeieHnst 00 opraHu3aiii CTAaTUCTHYECKUX UCCIIEOBAaHUM.
IHoBTOpenue (20 yacos)

TFEOMETPUA 8 kaacce (JI.C. Atanacsin, B.®.byty3os, C.b.Kagomues, «['eomerpus.7-9 kmaccoi», M.,
«[Ipocemienuer, 2017.)
IoBTOpEHue (2 4).

YerbipexyroabHuku (14 4).

[ToHSATHS MHOTOYTOJIbHHKA, BBITYKJIOIO MHOTOYTolbHUKA. [lapanienorpamm u ero npu3Haku U CBOMCTBA.
Tpanenus. [IpamoyronsHuk, poM0, KBaapaT 1 ux cBoricTBa. OceBas v LIEHTPaJbHAS CUMMETPHUU.
Inomanu guryp (14 4).

[lonsTe momamu MHOroyrojibHuKa. [lnomaau npsMoyronbHUKA, Mapajuienorpamma, TpeyrojabHUKa,
Tpanenuu. Teopema [Tudaropa.

Ilono0HbIe TpeyronbHuku (19 u).

[TogoOubie  TpeyronpHuku. [lpusHaku momobust TpeyronpbHUKoB. [IpuMenenwe momoOus K
JIOKa3aTelbcTBaM TeopeM U pemeHuto 3aaad. COOTHONIGHHUS MEXIy CTOpOHAMU U yriaMu
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OxpyxHocTb (15 u).

BzaumHoe pacrnonokeHue mpsMOW U OKpyKHOCTH. KacaTenbHas K OKPYXKHOCTH M €€ CBOWCTBA H
npu3Hak. L{eHTpanbHble U BIUCaHHBIE YTIbL. [UeThipe 3aMedaTeNbHbIe TOUKU TPEeyroibHuKa.| Briricannas
Y OTIMCaHHAasl OKPY>KHOCTH.

IloBTOpenue. Pemenue 3agau. (6 4).

TEOMETPHUA 8 kaacc (IToropenoB A.B. ['eometpust: YueOnuk mis 7-9 ki1 001meodpa3oBaTeIbHBIX

yupexaenu, - M.: I[Ipocsemenue, 2016)

YerpipexyroabHuku (20 yacos ).
Onpenenenue yeTsipexyroiabHuka. [lapannenorpamMm, ero npusHaku u cBoicTBa. [IpsMoyroiabHUK, poMO,
KBaJpaT U UX CBOMCTBA.
Teopema ®aneca. CpenHsist IMHUS TPEYTOJIbHUKA.
Tpaneuus. Cpennss nuaus Tpaneuny. [IponopruroHanbHbIe OTPE3KH.
OcHoOBHasl L1eJb — J1aTh YYaIllUMCs CUCTEMATU3UPOBAHHBIE CBEJIEHUS O YETHIPEXYTOJbHUKAX U UX
CBOMCTBAx.
Teopema IIngaropa ( 16 yacos ).
CuHyc, KOCUHYC U TaHT€HC OCTPOro yria NpsMOyrojsHOro TpeyroiabHuka. Teopema [udaropa.
HepasenctBo TpeyronbHuka. [lepnenaukymnsp 1 HakJIoHHaA K psiMoil. COOTHOIIEHHE MEXy CTOPOHAMU
Y yIiaMu B MIPSIMOYTOJIBHOM TPEYTrOJIbHUKE. 3HAUCHHE TPUTOHOMETPUIECKUX QYHKIUHA 1715 yriioB 30°,
45°, 60°.
JdexkapToBbl KOOPAMHATHI HA MJIOCKOCTH. (14 YacoB)
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HekaptoBsl KoopauHaThl. KoopinHaThI cepelMHbI OTpe3Ka. PaccTosiHue MKy TOUKaMH. Y paBHEHHE
OKpY>KHOCTH. Y paBHeHHUE MpsiMoi. KoopAMHATH TOUKH MepecedeHus MPsSMBIX. YTI0BOH KO UIIEHT
npsamoii. [lepeceyenne npsMoii ¢ okpyxkHocTbio. CHHYC, KOCHHYC, TaHTeHC Juls ro6oro yrina ot 0° 1o
180°.

JIBu:kenue (9 yacos ).

JIBm>xeHue u ero cporictBa. CUMMETpHsI OTHOCUTENBHO TOUKU U npsAMoil. [loBopot. [1apannenbHblit
nepeHoc u ero cBoiicta. [lonsitue o paBeHcTse uryp.

BexTopsl (7 yacos ).

BekTop. AGcomnoTHas BeJIMYrMHA U HanpaBjieHue BekTopa. PaBeHcTBo BekTopoB. KoopauHatel BeKkTopa.
CrnosxeHue BEKTOPOB M €0 CBOMCTBA. Y MHOXKEHHE BEKTOPA Ha uncio. [ KosamHeapHble BEKTOPBHI. |
CxkanspHoe pou3BECHUE BEKTOPOB. YT0JI Mex Ay BekTopamH. [[Ipoekuus Ha ock. Paznoxkenue BekTopa
10 KOOPJIMHATHBIM OCSIM. |

HTorosoe noBropenue. (4 yaca).

AJITEBPA 9 kaacc (Anrebpa, 9 xi1.: yaeOHUK sl 00111e00pa30oBaTeIbHBIX YUPESKICHUH /
}O.H.MaxkapsiueB u 1p. — M.: IIpocsemenue, 2017.)
KBagpaTnunasa pynkuus.(29 yacos)

Oynkuusi. Bospacranue u yoOwsiBanue QyHkiuu. KagpaTHsiii TpexwieH. PasmoskeHue KBaapaTHOTO
TpexujleHa Ha MHOXHUTenu. PemieHue 3amad myTeMm BbIIENEHUs KBajpaTa JABY4WIeHa M3 KBaJpaTHOIO
tpexunena. ®Oyuknus y=ax’+bx+c, eé cpoiicTBa, rpaduk. IIpocTeiimme mnpeoOpasoBanus rpadpuKos
¢byuknuii. PemeHue HepaBEHCTB BTOPOW CTENEHH C OJHOM MepeMeHHOW. PelieHue pannoHalbHBIX
HEPaBEHCTB METO/I0M MHTepBajoB. YeTHas u HeueTHas pyHkimu. Oynkius y=x", Onpenenenue KOpHS n-
1 CTEIICHU.

YpaBHeHUs1 M HEPABEHCTBA ¢ 0IHOI nepemMeHnHo# (20 yacoB)

[lenoe ypaBHEHHE 1 €ro KOpHHU. Pemenne ypaBHEHUN TPETbEeW U YETBEPTOU CTEIIEHH C OJTHUM
HENU3BECTHBIM C IIOMOLIBIO PA3JI0KEHHS HA MHOKUTEIN U BBEJICHUs BCIIOMOTaTeIbHON IIEPEMEHHOM.

YpaBHeHHUsI 1 HEPABEHCTBA C ABYMs IlepeMeHHbIMH (24 4aca)

VYpaBHeHUe ¢ ABYMS IEPEMEHHBIMU U €ro TpauK. Y paBHEHUE OKPYKHOCTHU. PelieHne cucrem,
coJiepaKalllMX OJHO ypaBHEHUE NIEPBOM, a APYroe BTOPOH cTeneHu. Pemenne 3agad MeToaoM
COCTAaBJICHUS CUCTEM. Perienne cucTem IByX ypaBHEHUH BTOPOM CTEIIEHU C IBYMsI IEPEMEHHBIMU

ApudmMernyeckasi M reomerpuyeckasi nporpeccuu (17 yacon)

Apudmerndeckast 1 reomeTpruyeckas nporpeccuud. @opMysbl N-ro 4ieHa U CyMMBI N MEPBHIX YJIEHOB
IIPOTPECCHUH.

JJIeMeHThI KOMOMHATOPUKH M TeopuHu BeposiTHocTel (17 yacoB)

[TonsiTE O CITy4aitHOM OTBITE U CIy4alHOM COOBITHH. YacToTa cirydaifHOTo cOObITHS. CTaTUCTUYECKUI
MOJXOA K TOHSTHIO BEPOSITHOCTU. BEpOSATHOCTH MPOTHUBOIOJIOXKHBIX COOBITHHA. JlOCTOBEpHBIE U He-
BO3MOYKHBIE COOBITHS. PaBHOBO3MOXKHOCTB coObITHH. Kitaccuueckoe onpeeneHrne BeposITHOCTH.

Pemenne koMOMHATOpHBIX 3anau nepebopoM BapuaHTOB. KomMOMHAaTOpHOE NPaBUIO YMHOXKEHHS.
ITepecTanoBKu U (pakTOpUAL.

IHoBTOpenue (29 yacos)

TFTEOMETPHUSA 9 kaace (JI.C. Atanacsix, B.®.byty3os, C.b.Kagomme, «['eomerpus.7-9 kmaccoi», M.,
«IIpocsemennen, 2017.)

BBoaHoe moBTOpeHue (2 yaca)
BekTopsl. (8 yacon)
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[Tousitue BekTOpa. PaBeHCTBO BEKTOpOB. CI0KEHHUE M BHIUMTAHUE BEKTOPOB. Y MHOXEHHE BEKTOpa Ha
yucio. Pasznoxenue BeKTopa no JByM HEKOJUIMHEAPHBIM BEKTOPaM.

Metoa koopauHat. (10 yaco)

Koopaunatel Bekrtopa. IIpocreiimme 3amadun B KOOpAMHATaX. YPaBHEHUsS OKDPYKHOCTH W IPSMOM.
[IpuMeHeHne BEKTOPOB U KOOPJIMHAT MPU PEILICHUU 3a/1ay.

CooTHOIIEHHUS MEKIY CTOPOHAMHU M YIJIaMH TpeyrojbHuka. CKajJsipHOe NMPON3Be/leHue BEKTOPOB.
(11 yacoB)

CuHyC, KOCUHYC U TaHI€HC yrijia. TeopeMbl CHHYCOB U KOCUHYCOB. Penienue TpeyroibHUKOB. CKalsipHOE
IIPOU3BE/ICHNE BEKTOPOB U €r0 IPUMEHEHNE B TEOMETPUUYECKHX 3a/1a4ax.

JJIMHA OKPYKHOCTH M II0OIAAb Kpyra. (13 yacos)

[IpaBunpHbIE MHOTIOYroJbHUKU. OKpPYKHOCTH, ONHMCaHHAas OKOJO IPaBUJIBHOIO MHOTOYIOJBHHUKA U
BrHcaHHas B Hero. [locTpoenure nmpaBUiIbHBIX MHOTOYTOJILHUKOB. J{mHa okpykHOoCcTH. [nomans kpyra.
JIBu:keHus. (8 yacoB)

OtoOpakenue T1UIOCKOCTH Ha ceOs. [lomarme nBuxkeHws. OceBas W LEHTpalbHAS CHMMETPHH.
[TapannensHbiii nepenoc. [ToBopot. HanoxxeHnus v IBUKEHHUS.

HauvanbHble cBenenns u3 crepeomerpun. (10 yacon)

IMoBTOpenue. Pemenune 3axay. (84acos)

TEOMETPHUA 9 kaacc (IToropenos A.B. 'eometpus: YueOuuk mist 7-9 ki1. 061eodpazoBaTesIbHBIX
yupexaenuii, - M.: [Ipocsemenue, 2016)

IMoBTOpenue (2 yaca)

IMoxo6ue ¢puryp. (16 yacon)

[Tonsitne o romortetnn u mnogobuu ¢uryp. Ilomobue TpeyronpHuKOB. Ilpu3Haku momOOUS
TPEYroJdbHUKOB. [logo0ue MpsSMOYTONBHBIX TPEYrOJBHUKOB. LleHTpalbHbIe W BIUCAHHBIC YTIIBI U WX
CBOMCTBA.

Pemenne TpeyrosibHukoB. (10 yacos)
Teopema cunycoB. Teopema KoCMHYCOB. PelieHne TpeyroyibHUKOB.

Mmuoroyroasauku. (15 yacon)

Jlomanas. Beinmykiibie MHOrOyrojibHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYToibHUKA. [IpaBuibHbIE
MHOTOYrOJIbHUKH. OKpPYKHOCTb, BIIUCAHHAs B IPABUIIbHBIA MHOTOYrOJIbHUK. OKPYXHOCTb, OTIMCAHHAS
OKOJIO IIPaBUJIBHOTO MHOTOYroJIbHUKA. JUIMHA OKpy)KHOCTHU. JUIMHA yTH OKpYyKHOCTU. PanuanHas mepa

yria.
Iinomaau guryp. (15 yacos)
ITnomane n e€ cpolicTa. Ilnomanu npsAMoyroapHuKa, TPEYTOJIbHUKA, NTapajliiesIorpaMma, TParennH.
[Inomany kpyra u ero yacrten.

Ob6o0maruee nopropenue Kypca miaanumerpuu. (10 yacon)

Copepxanue yueOHOro mpeamera «MaremaTruka» JTOMOJHEHO PETHOHAIBHBIM (KpaeBeI4eCKUM)
MaTepUaIoM.

B paznenax «HatypanbHble unciia v mkaie, «llIkanel ¥ KoopawHaThl», «JledcTBUsA ¢
HaTypalbHBIMU uncnamu», «[lmomans. Ilnomane mnpsmoyronpHHEKa», «OO0BEM MNPSAMOYTOJIHLHOTO
napawtenenunena», «podu. [elictBus ¢ apobsmu», «lIponeHTb», «KpyroBsie muarpamMMmbiy,
«MHCTpYMEHTBI AJi1 BBIYUCICHUN U u3MepeHuit», «llojmoxutenbHble W OTpPULIATENBHBIE YHCIA U
NEUCTBUS C HUMMY, «/[muHa okpyxkHOCTHY», «OTHOWmEHUs », «Macmrady, «CTomdvaTsie ITuarpamMmmsbiy,
«KoopnuHately, «BblpaxkeHus, TOXAECTBA, ypaBHeHUsS», «DyHkuum», «CpemHee apupmMeTruieckoe,
pa3max u Moxaa», «HauanpHble reomerpuueckue cBeneHus», «llapamensupie npsamsie», «COOTHOLIEHUS
MEXIy CTOPOHAMHU M YIJIaMHU TpEyrojibHUKa», «PalnoHanbHbie IpoOM U UX CBOHCTBa», «KBaapaTHbie
KopHN», «llnomans MHOTOYrOIBHUKAY, «Il0700HBIE TpeyroapbHUKNY, «IIporpeccuny, «IIpoueHTs»,
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«MHOTOrpaHHUKH» PACCMaTPUBACTCS] PELICHUE TEKCTOBBIX 3aJad C HCIOJIb30BAHUEM CTAaTHCTUYECKUX
naHHbIX Kamy:kckoro permona; craTHCTHUYeCKHMe aaHHble 1o Kamyxkckoit obnmactu B Bujae Tabmul,

auarpamm, rpadukos.

B conmepxanue pasgena «MaremaTHKa B MCTOPUYECKOM Pa3BUTHH» BHECEHA MHGOpMAIUs O BKIAIE
MaTEeMaTHUKOB - KalyXaH B pa3puTue maTtematudeckoi Hayku (I1.J1.YeOprmes, I1.11.KopoBkuH).

TemaTnuyeckoe NJIAHUPOBAHUE

MATEMATHKA 5 kjaacc

Martemaruka, 5 ki1.: yaeOHuUK i obeoOpa3oBarenbHbIx yupexaenuit/ H.B. Bunenkun, B.J.2)Koxos,

A.C.Yecnokos, C.U. llIsapudypa, — M.: Muemosuna, 2014.

Pazoen Konuuecmeo uacoe
HarypanbHble unciia u nKassl 15
Cno>xeHue ¥ BRIYMTAHNUE HATYPATbHBIX YHCEN 20
YMHOXEHUE U IeJIEHHE HaTyPAIbHBIX YNCET 23
ITnomaau 1 00BLEMBI 13
OOBIKHOBEHHBIE IPOOH 26
Crno>xeHue ¥ BRIYUTAHUE JECATUIHBIX IpoOeit 15
YMHOXEHUE U IeJICHNUE JECATUIHBIX ApOoOei 24
NHCTpyMEHTHI 171 BBIYUCICHUN U U3MEPEHUI 15
HToroBoe nmoBTOpeHME 24
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MATEMATHKA S kaace

(Marematuka, 5 Ki1.: yaeOHHK 17151 001ieoopaszoBatenbubix yupexaenuit/ C.H. Hukonsckuii, M. H.

[Toranos, H.H. Pemernukos, A.B. llleBkun, - [Ipocsemenune, 2016.

Pazoen Konuuecmeo uacoe
HatypanbHble uncna v HOJIb 46
W3mepenue BennuuH 30
JenuMoCTh HaTypalIbHBIX YU CEIl 19
OOBIKHOBEHHBIE IPOOH 65
[ToBTOpEHME 10

MATEMATHKA 6 kaacc

(Maremaruka, 6 Ki1.: yaeOHUK 1t o01ieo0pa3oBarenbHbiX yupexaenuit/ H.B. Bunenkun, B.1.2Koxos,

A.C.Yecnoxkos, C.U. lBapubdypa, — M.: Muemosuna, 2014.)

Pa3zoen Konuuecmeo uacoe
BBonHoe noBTOpeHue 3
JemumocTp uncen 22
CrnosxeHue v BBIYUTaHUE APOOEH ¢ pa3HBIMU 3HAMEHATEISIMU 24
YMHOXEHUE U IeTIeHne apooeit 32
OTHoOMIEHNS ¥ TPONOPLINH 19
[TonoxxutenbHbIC U OTPHUIIATEIHHBIC YHCTIA 14
Ci1okeHr€e U BEIUUTAHUE OJIOKUTEILHEIX U OTpULATCIBHBIX YHNCCIT 13
VYMHOXEHUE U ACJICHUE TTOJOKUTEIIbHBIX U OTPUIATCIBHBIX YHUCET 15
Pemenne ypaBHeHUI 16
Koopaunartsl Ha miiockocTu 12
HroroBoe moBTOpEeHME 6
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MATEMATHKA 6 kjiaacc

(Marematuka, 5 Ki1.: yaeOHUK 11 oO1eoOpa3zoBarenbHbiX yupexaeHuit/ C.H. Hukonbckuii, M.H.

[Toranos, H.H. Pemernukos, A.B. [lleBkun, - [Ipocsemenne, 2017.

Pazoen Konuuecmeo uacoe
OTHo1IEHMS, TPOTIOPLUH, TIPOLEHTHI 26
Llenpic uncna 34
PanmonanpHbIE yncaa 38
JlecsiTuunbie 1podu 34
OOBIKHOBEHHBIC M ICCATUYHBIE IPOOH 24
HTOroBoe MoBTOpEHHE 19

(Anrebpa, 7 ki1.: yaeOHUK 17151 001eo0pazoBaTenbHbIX yupexaenuii / KO.H.Makapsiues u ap. — M.:

AJITEBPA 7 kaacc

[Ipoceemenue, 2017.)

Pazoen Konuuecmeo uacoe
BeIpaxxeHus1, TOKAECTBA, ypaBHEHUS 22
OyHKIUU 11
CreneHb ¢ HaTypalbHBIM MTOKA3aTEIEM 11
MHorouneHst 17
@opMyIIBI COKPAIIEHHOTO YMHOXEHUS 19
Cucrembl TMHEHHBIX YpaBHEHUN 16
[ToBTOpEHNUE 9

20



TEOMETPUSI 7 kaacce

(JI.C. Aranacsn, B.®.byty3os, C.b.Kanomues, «I'eomerpus.7-9 knaccei», M., «lIpocsemienuey, 2017.)

Pa3zoen Konuuecmeo uacoe
HauanbHbie reoMeTpuuecKkre CBeACHUS 10
TpeyronbHUKHN 17
[TapannensHble IpsMbIE 13
CoOOTHOIIICHUS MEXKTy CTOPOHAMH H YIJIAMH TPEYTOJIbHUKA 18
[ToBTOpEHME 12

T'EOMETPUSI 7 kaacce

(IToropenoB A.B. I'eometpust: YueOuuk aiist 7-9 ki1. o0mieo0pa3oBaTenbHbIX YUPEKICHUH, - M.:

[Ipocsemienue, 2016)

Pa3zoen Konuuecmeo uacos
OcHoBHbIE CBOWCTBA MPOCTEHIINX T€OMETPUIECKUX (DUTYD 14
CMexHbIE U BEPTUKAIIbHBIE YIJIbI 8
[Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB 15
CymMma yriioB TpeyrojibHUKa 14
I'eomeTpuyeckue nocTpoeHUs 14
IToBTOpEeHune 5

AJITEBPA 8 kiaacc

(Anrebpa, 8 ki1.: yueOHUK 11 o01ieoOpa3zoBarenbHbIX yupexaeHui / / FO.H.MakapsrueB u ap. — M.:

[Ipoceemenue, 2017.)

Pazoen Konuuecmeo uacoe
IToBTOpEHHE 4
PanmonansHbie poOH U UX CBOMCTBA 28
KBanpaTHsie kopHU 22
KBagparusle ypaBHeHUS 23
HepasenctBa 25
CrteneHb ¢ 1eJIbIM MToKa3aTesIeM 10
Teopust BEpOATHOCTH 8
HTOoroBoe MoBTOpEHME 20
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TEOMETPUSI 8 kaacce

(JI.C. Aranacsn, B.®.byty3os, C.b.Kanomues, «I'eomerpus.7-9 knaccei», M., «[Ipocsemienuey, 2017.)

Pazoen Koauuecmeo uacos
[ToBTOpEHUE 2
YeTsIpexyroJbHUKU 14
[Tnomanu dpuryp 14
[Tono6HbIE TPEYTrONbHUKH 19
OKpy>KHOCTb 15
Hrorosoe nmoBTopeHue 6
TFEOMETPUA 8 xaacc

(IToropenoB A.B. I'eometpust: YueOuuk mist 7-9 ki1. o0mieo0pa3oBaTenbHbIX YUPEKISHUH, - M.:

[Ipocsemienue, 2016)

Pa3zoen Konuuecmeo uacos
YeTblpexyrojibHUKU 20
Teopema ITugaropa 16
JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH 14
JIBroxeHue 9
Bexkropsl 7
W TOroBOE MOBTOPEHHE 4
AJITEBPA 9 kaacc

(Anrebpa, 9 xi1.: yaeOHUK 11 001ieo0Opa3zoBarenbHbIX yupexaeHuit / FO.H.MakapsrueB u ap. — M.:

[Ipoceemenue, 2017.)

Paszoen Konuuecmeo uacoe
KBagparusle ypaBHeHUS 29
VYpaBHEHHUs U HEPABEHCTBA C OJHOU IIEPEMEHHON 20
VYpaBHEHHsI U HEPABEHCTBA C IBYMS [TIEPEMEHHBIMU 24
Apudmerrueckas U reoMeTpuyecKasi Iporpeccus 17
DneMeHThl KOMOMHATOPUKU U TEOPHUS BEPOSITHOCTU 17
[ToBTOpEeHune 29
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TEOMETPUSI 9 kaacce

(JI.C. Aranacsn, B.®.byty3os, C.b.Kanomues, «I'eomerpus.7-9 knaccei», M., «[Ipocsemienuey, 2017.)

Pazoen Konuuecmeo uacoe

IToBTOpeHune 2
Bexkropsl 8
Meton KoopauHat 10
CooTHo1IEHNE MEX]ly CTOPOHAMU U YTJIaMH TPEYroJIbHUKA 11
JInrHa OKpY>KHOCTH U IJIOLIAb KpyTa 13
JBmxeHue 8
HauanbHbie cBeneHus U3 CTEPEOMETPUU 10

8

IToBTOpEHME

T'EOMETPUS 9 kaacce

(IToropenoB A.B. I'eometpust: YueOuuk mist 7-9 ki1. o0mieo0pa3oBaTenbHbIX YUPEKIESHUH, - M.:

[Ipocsemenue, 2016)

Paszoen Konuuecmeo uacoe
[ToBTOpEHne 2
ITonoGue ¢uryp 16
Pemenne TpeyroibHUKOB 10
MHOroyronsHuKku 15
[Tnomans uryp 15
10

IToBTOpeHune
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6. Y4eOHO-TeMaTHYECKOE IJIAHUPOBAHHE
¢ onpeaeJileHHEM OCHOBHBIX BU/I0B YUeOHOM eATeIbHOCTH
MATEMATHKA 5 kaacc
Marematuka, 5 KJ1.: yueOHUK 17151 001meoopazoBaTenbHbix yupexkaennit/ H.B. Bunenkun, B.J1.JKoxos, A.C.Yecnokos, C.H. llIBapudypa, — M.:
Mmuemo3suna, 2014.

Paznen Ne Tema ypoka Komnue Hara OcHOBHBIE BUBI JEATEILHOCTH
IPOTPaMMBI oKa CTBO
KI())JII/IEIGCTBO’ P 4acoB Hnax Paxr
4acoB
Hatypanbusr | 1-2 O0603HaueHue HaTypaJbHbIX YUCEN. 2 UuraroT M 3alKCHIBAIOT  MHOTI'O3HAYHBIE
€ yucia u qucia
mkanel (15 | 3-4 Otpe3ok. [mnHa oTpeska. 2 CTposT OTpEe30K, HA3BIBAIOT €T0 3JIEMEHTHI,
4acoB) U3MEpPSIOT  JJIMHY OTpe3Ka, BbIPAXaoT
JUIMHY B pa3JIW4HbIX €IUHHUIIAX
5-6 TpeyronsHuK 2 CrpoAT  TpeyroiabHUK, MHOTOYIOJIbHUK,

UACHTUPHUIHUPYIOT TEOMETPHUECKUE PUTYPBI
IpY W3MEHEHHE MX T[IOJOXKEHUS  Ha
IUIOCKOCTH.

7-8 ITnockocts. Hpamas. JIyu 2 Crpost npsimyto, J1y4; Ha3bIBatOT TOUKH,
IpsIMblE, OTMEYAIOT TOUKH, JIS)KAILUE U HE
Jeallue Ha JaHHOM durype.

9-11 [Ixansl 1 KOOPAUHATHI 3 CTposAT KOOpAMHATHBIH JIyd, 10 PUCYHKY
HA3bIBAIOT U MOKA3bIBAIOT HAYAJIO
KOOPJAMHATHOI'O JIy4a U €AMHUYHBIN
OTPE3OK.

12-14 Menb1ie uian 6oJbIe 3 CpaBHUBAIOT HAaTypaJIbHbIE YKCIIA IO
KJIaccaM U paspsiiam. 3anuChbIBAIOT
pe3yJIbTaT CPAaBHEHUS C IIOMOILBIO 3HAKOB
EE» , U M
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KonTtpouabnas pa6ora Ne 1 nmo reme
«HarypaiipHble Uncia U IIKaJIbD.

Hcnonp3yloT pa3Hble IPUEMBI IPOBEPKU
IIPAaBUIIBHOCTH BBINOJIHAEMBIX 3a/laHUI

CrnoxeHue u
BBEIYMTAHHE
HaTypallb-
HBIX YHCE
(20 gacoB)

16-17 CnoxxeHue HaTypalbHBIX YUCEIL. CknanpIBalOT HaTYypaJlbHbIE YUCTIA; TIPO-
THOZUPYIOT PE3YJIbTAT BHIUYUCICHUN
18-19 CBOMCTBA CIIOKEHUSL. CkaapIBalOT HATypaJIbHBIE YHCIIA,
KCIIOJIb3Ysl CBOMCTBA CIOKEHUS.
20-21 Brruntanue HaTypanabHbBIX YUCEN. Brrunraror HaTypajgbHbIE YUCIIA; IPOTHO3HU-
PYIOT pe3yJIbTaT BIYUCIICHHUS.
22-23 Pemenne ynpaxHeHuii no reme BrlunTaror HaTypajgbHbBIE YKCIIA,
«Bbrunranue» CPaBHHBAIOT pa3HbIe CIIOCOOBI, BHIOUpast
HauOoJiee yI00HBIM.
24 KounrpoJsbHas padora Ne2: mo teme Hcnonb3yroT pasHele IPUEMBI IPOBEPKU
«CroxeHue 1 BBIYUTaHUE HATYPaJIbHBIX [IPaBUWJIBHOCTH OTBETA
qrCcen
25-27 UwucnoBbie U OYKBEHHBIE BBIPAKEHUS CoCTaBISIOT U 3aNTUCHIBAIOT YUCIIOBBIC U
OYKBEHHBIE BBIDQKCHUS. BBIUUCISAIOT
YHCII0BOE 3HAYCHHE OYKBEHHOTO
BBIPKEHUS IPU 33JaHHOM 3HAYEHUHU
OYKBBI.
28-30 bykBeHHas 3anKCh CBOMCTB CIIOKEHHUS U YuTaloT U 3aIUCHIBAIOT C OMOILBIO OYKB
BBIYUTAHUSI. CBOICTBA CJIO’KEHUS U BBIYUTAHMUSL.
BBI4HCHsAIOT 4YMCI0BOE 3HAUECHUE
OYKBEHHOT'O BbIpaXXEHMUSI, TPEIBAPUTEIILHO
YIIPOCTHB €T0.
31-32 VYpaBHeHue. PemaroT npocreiiiue ypaBHEHHsI HA OCHOBE
3aBHCHUMOCTEN MEXIy KOMIOHEHTaMU
JICUCTBUU.
33-34 Pemenue 3ana4 ¢ MOMOILIBI0 YPaBHEHUH. CocTaBiI0T ypaBHEHHE Kak
MaTeMaTHYeCKYI0 MOJIeJb 3a1auu.
35 KonTtpouabHas pa6ora Ne3 no teme Hcnons3yroT pa3Hble IpUEMBI IPOBEPKU

«Hucnosele u 6YKBCHHBIC BbIPAKCHUA»

IMPaBUJILHOCTHU OTBCTA
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VYMHOXKEHHE
" JeJICHUE
HaTypaJIbHbI
X YHCell

(23 gaca)

36-39

YMHOXEHUE HATypaIbHbBIX YUCET U €TO0
CBOICTBA.

MoenupyroT CUTYaIlH, WJUTFOCTPUPYIOIITUE
apu(METHIECKOE JICUCTBUE U XOJI €r0
BBHITIOJTHEHUSI HaxoaT u BRIOUPAIOT
HanOoJiee yI00HBIN CIIOCcO0 pereHus
3aJJaHHUS.

40-43

Henenue.

MonenupyroT cuTyaluu, WUIIOCTPUPYIOLIIE
apu(pMeTHYECKOe AEUCTBUE U X0 €ro
BBITIOJIHEHUS, DU PELIEHNE HECTaHIaPTHON
3aJjaud HaxXOZsT U BBIOMPAIOT aJrOpUTM
pemieHus. CaMOCTOSATENbHO BEIOUPAIOT
cnoco0 pemieHus 3a1a4H.

44-46

Jenenue ¢ ocraTkoMm.

Hcnons3yroT MaTeMaTHYeCcKyro
TEPMHUHOJIOTHIO IIPA 3aIIMCHU U BBIITOJIHEHUHU
apu(MeTnyecKoro IeHCTBUS AEIEHUS C
ocratkoM. Mccnenyror cutyanunu,
TpeOyrolIre CpaBHEHUS BEJIMYUH, UX
YIOPSAOYEHMUSL.

47

KonTtpouabHnas pa6ora Ned 1o reme
«YMHOXEHHUE U JIeJIeHUE HAaTYpaJIbHbIX
qHCEI

Hcnons3yroT pa3Hble IpUEMBbI IPOBEPKU
[IPaBUIILHOCTH OTBETA

48-51

VYnpouieHue BbIpaKEHUM.

[TpumenstOT OYKBBI 151 0003HAYEHUS YHCENT
U 3aIlMCH BBIPAXKEHUN, HAXOAST U BIOUpAIOT
y10OHBIN cOcO0 pelieHus 3a1aHusl.

52-54

[TopsiioK BBINOJIHEHUS IEHCTBUI.

JIelCTBYIOT MO CaMOCTOATENBHO
BBLIOpAaHHOMY alITOPUTMY PEIIECHUS 3a7a4
Hcnonp3yroT pa3indHbie MPUEMBI
MIPOBEPKHU MPABUILHOCTH BBINOJIHEHUS
3aJIaHMUsL.

55-57

KBagpar u ky6 umcna.

[TomaroBo KOHTPOJIMPYIOT MOJIHOTY U Ipa-
BUJIbHOCTb BBINIOJHEHHMSI 3a/IaHUH.

58

KonTtpoabnas pa6ora NeS o reme
«YTpoIIeHUE BhIPAKEHUI

Hcnonp3yroT pa3Hble IPUEMBI IPOBEPKU
MIPaBUWJIBHOCTH OTBETA

IInomann n
00bEMBI (13

59-60

DopMyIIBL.

[TpumenstoT OyKBBI 7151 0003HAYEHUS YHUCEIT
U 3aIllMCH OOIIMX YTBEPKIECHUN
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4acoB)

IIPOTHO3UPYIOT PE3YyJIbTAT BHIYUCICHU.

61-62 [Tnomans. @opmyna mioniaaun OnuChIBAIOT SBJICHUS U COOBITHS C
MPSAMOYTOJIbHUKA MCIOJIb30BaHNEM OYKBEHHBIX BBIPAKEHUM;
MOJIETUPYIOT U3YUYEHHBIE 3aBUCUMOCTH.
63-65 Enunuiel uamMepenus mioaaein [TepexoasT OT OHUX €IMHUILL U3MEPEHUS K
JPYTUM, OIIMCHIBAIOT SIBJICHUS U COOBITHS C
HCII0JIb30BAHUEM BEJIMYMH.
66-67 [IpssmoyronbHbIN Napasuieaenue Pacnio3naror Ha ueprexax, pUCyHKax U B
OKPY’KaOIIEM MUPE F€OMETPUUECKUE
Gurypsl.
68-70 O6BEMbI. O0BEM IPSIMOYTOIBHOTO ['pynnupyroT BeIMUKHBI IO 3aJaHHOMY MIJIU
napajuiesenuneaa CaMOCTOSITENIbHO YCTaHOBJIEHHOMY IPaBUITY,
OTMHCHIBAIOT COOBITUS U SBJICHUS C
MCII0JIb30BaHUEM BEJIMYHH.
71 Kounrpoabnas padora Ne6 no teme Hcnonb3yroT pasHele IPUEMBI IPOBEPKU
«[Inomamn u 00BEMBI» IIPaBUWJIBHOCTH OTBETA.
OObikHOBeHH | 72-73 OKpy>XHOCTb U KpYyT' N300paxaroT OKpYKHOCTb, KPYT;
ble poou YKa3bIBAIOT PAJINYC U JUAMETP, COOTHOCST
(26 yacoB) peanbHbIe PEAMETHI C MOAEIISIMU
paccMaTpuBaeMbIX QUTyp.
74-76 Jlonmu. OOBIKHOBEHHBIE IpOOH OnuchIBalOT SIBJICHUS U COOBITHS C
ucrnoibp3oBaHueM uucen. [lomaroso
KOHTPOJIUPYIOT IPABUIBHOCTD U MOJTHOTY
BBITIOJTHEHUS allTOPUTMA apU(PMETHUECKOTO
JICHUCTBHSL.
77-79 CpaBuenue npo0eit HccnenyroT cutyanuu, TpeOyromnme
CPaBHEHMSI YUCEIl, UX YIOPSI0UYECHHUS;
OOBSICHAIOT XOJ PEeLICHHs 33Jauu.
80-82 [IpaBunbHBIE 1 HEMPABUIHHBIE TPOOH VYKa3bIBalOT MPABUIIbHBIEC U HEMPABUIIbHbBIE
JpoOu, OOBICHSIOT XOJ1 PEIICHUs 3a0a4H.
83 KonTtpoabHnas pa6ora Ne7 no teme Hcnons3yroT pa3Hble IpUEMBI IPOBEPKU
«OOBIKHOBEHHBIE IPo0Ou» MPaBUILHOCTH OTBETA
84-86 CrnoxeHue ¥ BRIYUTaHUE Apo0e ¢ Ck1aipIBalOT M BBIUMTAIOT JIpOOH ¢

OJMHAKOBBIMH 3HAMCHATCIIIMU

OJMWMHAKOBBIMH 3HAMCHATCIISIMHU.
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87-88 Jlenenue u 1poou. 3anuchIBalOT APOOh B BUJIE YACTHOTO U
YacTHOE B BUJIE JPOOH.
89-91 CMelaHHBIE YHCIIa [IpencraBisitoT 4UCIIO B BUJE CYMMBI €r0
[[EJI0N ¥ IPOOHOM YaCcTH, 3aIUCHIBAIOT
YaCcTHOE B BHJI€ CMEIIAHHOTO YHCIIa.
[IpencTaBisitoT HEMPaBUIBHYIO APOOH B
BU/JIE CMEILIAHHOTO YHUCJIa, CMEIIaHHOE
YHCJIO B BHJIC HEMPABHILHOU pOoOH
92-96 CnoxxeHue ¥ BbIYMTaHNE CMEHIaHHBIX Ckn1apIBalOT U BBIYUTAIOT CMEILIAHHBIE
qucen yucia. Mcrnonb3yroT MaTeMaTHuyecKyro
TEPMHUHOJIOTHIO TIPU 3aMKCH U BBIMOJIHEHUN
apu(pMETUYECKOTO JCHCTBHUS.
97 KounrpoabHnas padora Ne8 no teme Hcnons3ytoT pa3Hble IpUEMbI IPOBEPKU
«CIoxeHue 1 BeluuTaHue 1pooeil ¢ IIPaBUJILHOCTH OTBETA
OJIMHAKOBBIMH 3HAMEHATEISIMI
98-100 | HdecaTuyHas 3amuch IPOOHBIX YHCET UuTaroT 1 3alMChIBAIOT JICCITHYHBIC APOOH,
Cnoxenue u MOIIArOBO KOHTPOJIUPYIOT MPABUIBHOCTh U
BBIUUTAHUE MOJIHOTY BBITMOJTHEHUS apU(PMETHIECKOTO
JECATUIHBIX JIEHCTBHSI.
apoGeit (15 101- CpaBHeHue IeCATUYHBIX JpoOeit CpaBHUBAIOT YKcCIIa 110 KJaccaM U
4acoB) 103 paspsiaam, IJIAHUPYIOT PEIICHHUE 3a1a4u.
104- Cl1o)XeHHe ¥ BBIYUTAHNE JISCITHIHBIX CxaapIBalOT ¥ BEIYUTAIOT JICCATUYHBIC
108 npo0eit. npodu. Mcrnonp3yroT MaTeMaTH4eCKYHo
TEPMUHOJIOTHIO MPH 3aMUCH U BBITTOJTHECHUH
apudmeTnyeckoro neicTBuUs (CIOKEHUS U
BBIUUTAHUSA).
109- [TpuOnmxEHHBIE 3HAUCHUS YHCETI. OKpyTJsI0T YKcia 10 3aIaHHOTO pa3psiaa
111 OxkpyrieHne yucei.
112 KonTtpoabsnas padora Ne9 no reme Hcrnons3yroT pa3Hble IPUEMBI IPOBEPKU

«lecaruunbie npodu. Cnoxenue u
BBIYUTAHUE JICCATUYHBIX IPOOEii»

MMPaBHUJIbHOCTU OTBETA
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VMuoxenue | 113- YMHOXEHUE ACCATUIHBIX APOoOCH Ha VYMHOXAIOT JeCITUYHBIC YHCiIa Ha
u aenenue | 116 HaTypaJIbHOE YHCJIO. HaTypaJIbHOE YKCIIO, IIPOTHO3UPYIOT
JNECATUYHBIX pe3ynbTaT BelunciaeHui [Inanupyror
npobeii (24 pelIeHue 3a1a4u.
yaca) 117- Jlenenue necAaTUUHON ApoOH HA JensaT necaTudHble ApOOHM HA HATYPAJIbHBIC
121 HaTypaJIbHOE YHCIIO yycia. JIeMCTBYIOT 11O 3aJaHHOMY U
CaMOCTOSITEJIBHO COCTABIEHHOMY IUIAHY
peIIeHUs 3a/IaHuUs.
122 Kounrpoabsnas padora Nel( o teme Hcnonb3yroT pasHele IPUEMBI IPOBEPKU
«YMHOXEHHUE U JICTCHUE NECIATHUHBIX MPaBUIILHOCTH OTBETA
Ipooei»
123- YMHOKEHUE JECATUYHBIX YMHOKAIOT JECATHYHBIC TPOOH; PEIIar0T
127 npobeit 3aJlauy Ha YMHOKEHUE JECSITUUHBIX APOOECH.
Hcnons3yroT MaTeMaTHYECKYIO
TEPMUHOJIOTHUIO [IPU 3aIUCH U BBIITOJTHEHUHU
apu(pMETUYECKOTO JCHCTBHUS.
128- Jlenenue Ha JECATUYHYIO APOOD Jlenar Ha 1ecATUYHYIO IpOo0b; peliaroT
132 3a/1auy Ha JICJICHUE Ha JECATUYHYIO IPOOb.
133- Cpennee apudmernueckoe Hcnonb3yroT MaTeMaTuyecKyro
135 TEPMHUHOJIOTHIO IIPU 3aMKUCH U BBIMOJIHEHUN
apu(MeTHyecKoro 1eHCTBUSI.
136 KonTtpouabHnas paéora Nell no teme Hcnonb3yloT pa3Hble IpUEMbI IPOBEPKU
«YMHOKEHHUE U JEICHUE NECATUUHBIX MPaBUIILHOCTH OTBETA
Ipo0ei»
WNucrpyment | 137- MUKpOKaJIBKYJIIATOD. Hcnons3yroT MaTeMaTHYeCcKyro
bl 151 138 TEPMUHOJIOTHIO MPH 3aMUCH U BBITOJIHEHUU
BBIYMCIICHHUI apu(pMETHIECKOTO JCHCTBHUS.
U u3Mepenuit | 139- [IpoueHTsI 3anuchIBaIOT MPOLEHTHI B BUJIE JE€CATUYHBIX
(15 gacoB) | 142 nIpoOeit, 1 Ha00OPOT, PEemIatoT 3aa4i Ha
MIPOLICHTBHI.
143 KonTtpouabHnas pa6ora Nel2 o teme Hcnons3yroT pa3Hble IpUEMBI TPOBEPKU

«I/IHCTPYMGHTLI JIJISI BRIYUCIICHU 1

IMPaBHUJILHOCTHU OTBCTA
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HW3MEPEHUI

144- VYrou. IIpsmoii u pa3BEPHYTHIM YIJIBL. MonenupyroT pazHoOOpa3Hble CUTYaLUU

145 UepTExKHBIN TPEYTOJIbHHUK. PAaCIOJIOKEHHUsI 00OBEKTOB Ha IIOCKOCTH.

146- N3smepenue yrnos. Tpancrioptup OrnpenesnsioT BUIbI YIIJIOB, ACHCTBYIOT 1O

148 3aJJaHHOMY TUIaHY, CAMOCTOSITEIILHO
BBIOMPAIOT CIIOCO0 pelIeHus 3a/1a4.

149- Kpyrossie quarpamMmsi. Hab6nronaror 3a i3MEHEHHUEM perIeHUs

150 3a]1a4 [P U3MEHEHUH €€ YCIIOBHUSI.

151 KoutpoabHnas padora Nel3 o teme Hcnonp3ytoT pasHbie IpUEMbI TPOBEPKU

«MHCTpYMEHTHI 17151 BBIYUCICHUN U [IPaBUWJIBHOCTH OTBETA
HM3MEpPEHUI»
Urorosoe | 152- HarypanbHble ynciia u nKasusl. OOHapyXHBAIOT M YCTPAHSIOT OIIUOKH
noBTopenue | 157 JIOTUYECKOT0 U apu(PMETUYECKOTO
(24 yaca) Xapakrepa.

158- ITnomanu 1 00BLEMBI. CaMoCTOsATENHHO BBIOUPAIOT CITOCO0

159 peleHus 3aJaHusl.

160- OOBIKHOBEHHBIE IPOOH. HccnenyroT cutyanuu, TpeOyromue

163 CPAaBHEHMSI YUCEJI, X YIOPSAOYECHHUSL.

164- JlecsiTuuHble ApOOHU. JIeHCTBYIOT 110 3aJaHHOMY U

169 CaMOCTOSITEJIbHO COCTaBIEHHOMY IUIaHy
pelIeHus 3aJaHusl.

170- IIpoueHTsL. [TomaroBo KOHTPOIUPYIOT MPABUIBHOCTD U

173 MIOJIHOTY BBITOJHEHUSI apU(PMETHIECKOTO
JICHUCTBHSL.

174 WroroBas koHTpoJsibHAs paboTa Hcnons3yroT pa3Hble IpUEMBI IPOBEPKU
MIPaBUIILHOCTH OTBETA

175 WNHcTpyMeHTs 1)1 BBIYUCTICHUI. CamocTosTenbHO BBIOUpAIOT cr1oco0

pEeUICHUS 3aJaHH.
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(Maremaruka, 5 Ki1.: ydeOHUK Ju1st oO1eoOpa3oBarenbHbix yupexaeHuit/ C.H. Hukonbckuit, M.H. [Toranos, H.H. Pemeraukos, A.B. llleBkun, -

MATEMATHKA 5 kjaacc

[Tpoceemenue, 2016.

Ha3Banue Ne Tema ypoxka Konuue Hama XapakTepuCTUKa JEATEIbHOCTU
pasnmena ypoka Cmeo LIaH daxr yYamuxcs
MIpOrpamMMBbl, uacoe
KOJIMYECTBO
4acoB
Harypanbusr | 1 Psn HaTypanbHBIX YHcen 1 [IpeoOpa3oBBIBAIOT YHCIIOBBIC BBIPAKCHHUS,
€ 4Yucia u 3HAKOMSATCS c IMOHATHSIMH: psn
HYIb HaTypaJIbHBIX YHCET,; HauMeEHbIIIEEe
(46 yacoB) HaTypaJIbHOE 4HCIIO, 3aMKChIBAIOT
HOCIEAYIOUUE U TPEIbIIYIIUE SIEMEHTHI
HATypaJbHOTO psija,
2-3 JlecaTH4HAas cUCTEMa 3aIUuCU 2 OnpenensroT pa3psii YUCiia, 3HAKOMSTCS C
HaTypaJbHBIX YUCEI IIOHATUSIMH MHOTO3HA4YHBIE YHCJIA, COCTaB
YyClla, 3aluChIBAIOT 4YHCIa B BHIC
pa3psAIHBIX cllIaraeMaIx, pemaroT
JIOTUYECKHE 3a7a4M Ha 3aIIMCh HATYPAJIbHBIX
qucel,
4-5 CpaBHEHME HaTypalbHBIX YUCEI 2 3HAKOMATCS C MMOHATUAMHU OOJIBbIIIE, MEHBIIIE,
HEPaBEHCTBO, PABEHCTBO;
CPaBHUBAIOT  HATypaJlbHblE  4YHClIa  C
IIOMOIIILIO HATypaJIbHOTO pana;
3allUCBHIBAIOT  PE3YyJbTaThl CpPaBHEHUS C
TTOMOIIIbIO0 3HAKOB CPAaBHEHMS; 3alUCHIBAIOT
HEpaBEHCTBA, UCIIONb3YS OYKBEHHYIO
3aINCh;
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6-8

Cnoxenue. 3aKOHBI CIIOKEHUS

QOopMyJIMPYIOT W 3aAlACHIBAIOT  3aKOHBI
CIIOXKCHUS, BBIMOJTHSIOT CIIOXKEHHUE
[IEMOYKOH TI0 00pasily

9-11

Briuuranue

3HAOT Ha3BaHUAd KOMIIOHEHTOB JIEHCTBUM
IpU BBIUMTAHUU, HAXOIAT PA3HOCTh 2
YHCEIl, BRITTOITHSIOT JSHCTBHS IICTTOUKOM

12-13

Pelenne TeKCTOBBIX 3a7a4 C IOMOIILIO
CJIOKCHHA U BbIYUTAaHUA

PemraroT 3a1a4n Ha HaxOXKIEHUE CYMMBI U
pPa3sHOCTH 4YHCEN. TIPaMOTHO O(OPMISIOT
pelieHre  3aJadyd,  aHAIU3UPYIT U
OCMBICIIMBAIOT ~ TEKCT  3aJadyd, CTPOST
JOTHYECKYI0  LIEMOYKY  PacCyXACHUH,
KPUTUYECKH OLICHUBAIOT OTBET.

14-16

YMHO)eHue. 3aKOHbl YMHOXKEHUS

DopMyIHpYyIOT 3aKOHBI YMHOKEHH,
3alHCHIBAIOT 3aKOHBI YMHOXECHUS
OYKBEHHBIM  BBIPDOKEHUEM, IPUMEHSIOT
3aKOHBl YMHOXEHMS UI1 palUOHAIN3ALNN
BBIYMCIICHU I, IPOBOJAT CPABHUTENIbHBIN

17-18

PacnipenenurenbHbIN 3aK0H.

DOopMyIUPYIOT pacHpeleIUTENbHbIN 3aKOH,
3aMMChIBAIOT PaclpeAeUTENbHbI 3aKOH C
HIOMOIIBI0 OYKBEHHOT'O BBIPAKEHMS,

19-21

CI10)KeHME U BEIUUTAHUE CTOJIOUKOM

[IppuMeHAOT  NMpaBWIO  CIOXKEHHS U
BBIYMTAHUS CTOJIOMKOM, BOCCTAHAaBJIMBAIOT
MpUMEpPbl 3aMEHSAS OJUHAKOBBIE OYKBbI
OJIMHAKOBBIMM I (pamH, CIIOKEHUE U
BBIUMTAHUE K PELICHUIO 3a/a4, 3aMEHSIOT
OTHOIIEHHE «OOJbIlIEe HA...», «MEHbIIE Ha
...» B JIICUCTBUS CI0KECHHS U BBIYUTAHHUSI,
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22

Konumponvnas paboma Nel
CroXeHre ¥ BRIYMTAaHHE HATYPaTbHBIX
qHcen

[IpuMeHSIOT NOay4YeHHbIE 3HAaHUS TpU
pElIeHUH 3a/1a4 Pa3IM4yHOTO BUA,
CaMOCTOSITENIbHO KOHTPOJIUPYIOT CBOE
BpEMsI U YIPABIISAIOT UM.

23-25

VYMHOXKEHUE YUCEII CTOJIOMKOM.

3anuchIBalOT YMHOXKEHUE CTOJOUKOM I10
pa3psAaAHO, 3aMEHSIOT OTHOIICHHE «OOJIbIIIe
B...» B HeﬁCTBHe YMHOKCHHEC, HaxOoIiaT
HEHU3BECTHOEC YHCII0, CO3/Iat0T u
MpeoOpa3OBhIBAIOT MOJACIA M CXEMBI IS
pelIeHus 33]1a4 Ha YMHO)KECHHE

26-27

CreneHb ¢ HaTypalIbHBIM [IOKA3aTEIEM

OHpeILCHﬂIOT CTCIICHU, OCHOBAHHUEC CTCIICHU,
IIOKa3zarcjib CTCIICHH, BBIYUCIAIOT CTCIICHBb
qucia, 3aMCHAIOT CTCICHBL IPOU3BCACHUCM
OAHMHAaKOBBIX MHO)KHTGJ'IGFI, HCIOJIB3YIOT
Ta6JII/IIIy CTCIICHH, 3aIlMChIBAlOT YHCIIO B
BUAC KBaJpara HWIHU Ky6a HAaTypaJIbHOTO
qHucia

28-30

JleneHue Haleno.

Haxonmsar npenmMoe, IOeNMuTENh W 4YacTHOE,
JIOKa3bIBAIOT BEPHOCTH JIeIeHUS
YMHOXXEHHUEM,  YIPOILIAIOT  BBIPAXKEHUS
MPUMEHSST CBOMCTBA YACTHOTO, MPUMEHSIOT
CBOWMCTBO YacTHOIO JUIs pPalMOHAIM3ALMU
BEIUMCIIEHUH

31-32

Pemienune 3ama4d ¢ IOMOIIBIO YMHOXCHUSA
n OCJICHUA .

Pemaror 3amaun pa3inMuHBIMH  METOJAMH,
OCYIIECTBIISIOT BBIOOD HauOosee
3¢ (eKTHBHBIX COCOO0OB pelleHus 3a1ad B
3aBUCHMOCTH OT KOHKDPETHBIX YCJIOBHIA,
BBICTPAUBAIOT JIOTUYECKUE [ENOYKH,
IPaMOTHO oopmsrOT peleHwue,
KPUTUYECKH OIEHUBAIOT MOJYYCHHBIH OTBET
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33-35

3amayn «Ha YaCTUY.

Haxonar yacTu HEKOTOPOW BEJIMYMHBI WU
camy BelWYHMHY. PemaroT 3agaun Ha 4acTH C
IIOMOIIb cxeM u pacCyXJIeHUH,
OCYIIECTBIISIOT BBIOOD HauOoee
3¢ (HeKTHBHBIX CIOCOOOB pelIeHUs 3a1ad B
3aBUCHUMOCTH OT KOHKPETHBIX YCJIOBHIA,
IPaMOTHO OQOPMIISIFOT pEIICHHUE 3aJ[ayuH,
KPUTHYECKH OCMBICIHBAIOT OTBET

36-38

HCJ'IGHI/IC C OCTAaTKOM.

I/ICCJ'IG,Z[YIOT, 4YTO HC BCC HATypaJIbHBIC YHUCIa
JCTIATCA HALCJI0, 3HAIOT IMOHATHC HCIIOJIHOC
4aCTHOC, HaxoJdAT HCIIOJHOC  YaCTHOC,
BBITTOJIHAIOT ACJICHUEC C OCTAaTKOM,

39-40

YucnoBsle BEIPAKEHHUS.

3HAIOT TOHSTHE YHCJIOBOTO BBIPAKEHUS,
3HAYEHUE YHMCJIOBOTO BBIPAKECHUS;, HAXOAAT
3HAYEHUE YHMCIOBOTO BBIPAKECHUS, IPUBOJIST
MIPUMEPbI YHUCIOBOTO BbIPAXKEHUS,
COCTaBJISIIOT YHUCIIOBBIC BBIPAYKEHHS,
MepeBOJIAT OOBIUHYIO peub Ha
MaTEMaTUYECKU S3BIK — SI3BIK  1UQP,
3HAaKOB,  JICWCTBUM;  pelIalT  3aJa4yu
COCTaBJICHHEM BBIPAKECHUS, MTO3HAIOT
OCHOBBI pEalu3alMyd HCCIIEI0BATENbCKON
eATeIbHOCTH

41

Konmponvnaa paboma N2
YMHOXEHUE U JCIICHUE HATYPAIBbHBIX
qrcen.

[IpuMEeHSIOT NOTy4YEeHHbIE 3HAHUS TIpU
peLIeHNH 3a1a4 Pa3JIM4HOrO BUJA,
CaMOCTOSITEJIbHO KOHTPOJIUPYIOT CBOE
BpEMS U YIPABIISAIOT UM.
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42-43

3al[a‘-H/I Ha HAXOXKACHUEC IBYX YUCCII 11O
HUX CyMM€ U pa3HOCTH.

Bnageror meromamm pelieHus 3agad Ha
HaXOXJCHWE YHCel IO UX CyMME U
pa3HOCTH, COCTAaBJISIFOT CXEMBI u
MaTeMaTUYeCKue MOJEIN TMpU pPElIeHUU
3azad, CTPOSIT MOHOJIOTHYECKOE
KOHTEKCTHOE BBICKa3bIBaHUE,
OCYILECTBISIIOT ~ KOHTPOJb,  KOPPEKLHUIO,
OIICHKY JIEUCTBUM napTHépa,
CaMOCTOSITEJIbBHO ~ KOHTPOJIUPYIOT ~ CBOE
BpEMsl M YIPABISIOT UM.

44

O60061maronuii ypok 1mno Teme
"HaTtypanbHble uncia U uHyIp"

PemaroT TeKCTOBBIE 3a/1aUuM HA HAXOXICHUE
JIBYX 4YHCENl MO HMX CyMME€ M Pa3HOCTH,
3a/1aud Ha 4YacTH, 3a/1a4yd C NPUMEHEHUEM
BCEX apU(PMETHUSCKUX JEHCTBUH, HAXOIAT
3HAYEHMS YUCJIOBBIX BBIPAKEHU,
MIPUMEHSIIO 3aKOHEI NEUCTBUI IUIA
YIPOLIEHUS BBIPAKECHUI

45-46

3anuMareapHbIE 3a1aUn

KoMOMHMpYIOT M3BECTHBIE ANTOPUTMBI SIS
pELICHUS] 3aHUMATENIbHBIX U OJMMIHNAJIHBIX
3a/1a4, BBIICISAIOT XAapaKTEPHbIE IMPUYHHHO-
CJIEICTBEHHBIE CBS3U

N3mepenune
BEJINYUH
(30 gacoB)

47-48

[Ipamas. JIyu. Otpe3oxk.

3HAKOMATCI C TOHATHSIMM:. BeEJIMYHHA;
npsiMasi, TapauleJbHBIC TMPSAMBIC, CTPOST
PSIMYIO, TTapaJuieIbHbIE TIPSIMbIE;
3HAKOMSITCS C TOHSATHSMH: OTpe3Ka, Jyda;
paBHBIE OTpE3KH; OOO3HAUYEHHE OTpPe3Ka,
Jdy4da, CTPOST W CPaBHUBAIOT OTPE3KH U
JTy4H, 0000mmarT MOHSTHUSI —
OCYIIECCTBIISIOT ~ JIOTHYECKYIO  OIEparifio
mepexoja OT BHJAOBBIX MPHU3HAKOB K
POJIOBOMY TIOHSTHIO,
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49-50

N3mepenue oTpe3kos

3HaKOMSATCS C CAMHUIaMU U3MCPCHUA
JUTHHBI, U3MEPSIFOT OTPE3KH, PEIIAOT 3aJa4u
Ha HaAXOKACHUC JJIMHBI YaCTHU OTPC3Ka,
HAXOJST PACCTOSHUE MEXY TOYKAMH,
OTKJIA/IBIBAIOT Ha JIyde OTPE3KH 3aTaHHOU
JUTMHBL. OCYLIECTBISIFOT CPaBHEHUE,
KJ1accu(pUKaLUIo

51-52

MeTpI/I‘-IGCKI/Ie CAUHUIIBI JJIMHBI.

3HaKOMATCA € €AMHMIAMU H3MEpPEHUS
JUIMHBI, U3 B3aMMOCBS3U, BBIPAXKAIOT OJHY
CIMHHIY H3MECPEHUS  4Yepe3  ApYIylo,
aJICKBATHO C IIOMOUIBIO YYUTEINS OLICHUBAIOT
IIPaBUJIbHOCTb BBIIIOJHEHUS JEHCTBHSL.

53-54

HpeHCTaBHeHI/Ie HATypaJIbHBIX YUCCI Ha
KOOPAWHATHOM JIY4C.

N306paxkatoT KOOpAMHATHBIN JTy4, HAXOMAT
KOOPJIMHATHI TOYKU, CTPOSIT TOYKHU Ha JIyde
o HX KOOpPJIMHATaM, 3aMMCHIBAIOT
KOOpPJIMHATBI ~ TOYKH, CPaBHUBAIOT
HaTypaJibHbIE qypciia c IIOMOILILIO
KOOPJIMHATHOTO JIy4a, PEIIAOT MPUKIIATHBIE
3a/la4ydl C TMOMOINBIO KOOPAUHATHOIO JIy4a,
CTPOAT CXEMbI 1 MATEMAaTHYECKUE MOJIETN

55

Konmponvnaa paboma Ne3 psimasi.
Otpe3ok. 3mMepenne oTpe3KoB

[IpuMeHSIOT NOTy4YEeHHbIE 3HAHUS TIpU
peLIeHNH 3a1a4 Pa3IM4HOrO BUJA,
CaMOCTOSITEJIbHO KOHTPOJIUPYIOT CBOE
BpEMS U YIPABIISAIOT UM.

56

OxpyxkHocTb U Kpyr. Cdepa u map

3HAKOMATCA C TOHATUSIMU OKPYKHOCTD,
Kpyr, cdepa, map, 1uamerp, paauyc, Xopaa,
Jyra, BBIYHUCISIOT pajguyc, 3Has JIuUaMeTp,
CpPOSIT  OKPY)XHOCTb,  KpYyI,  IPHBOJAT
MIpUMEpbl MaTeMaTHYECKUX MOojIeei
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57-58

VYrusl. U3mepenue yrios

N300paxkatoT yriibl  pa3lUYHBIX  BHJIOB;
CTpOSIT YIJIbl 3aJaHHOW TPajyCHOW MeEphI;
M3MEPSIOT YIJIbl; 3alMCHIBAIOT 0003HAYCHUE
VIJIOB; YEPTAT pa3IU4Hble BUJABI YIJIOB,
BbIpAXKAKOT OAHU CIAWHHUIBI HU3MCPCHUA
JIJIOB 4epe3 JpYyrue, HaxOoJSAT BEIUYUHY
yrila 10 CMEXKHOMH  CaMOCTOSTENBHO
OLICHUBAIOT MPABUJIBHOCTh  BBIMOJHEHUS
ﬂCﬁCTBHH n BHOCAT HGO6XOHPIMBI€
KOPPEKTUBBI

59-60

TpeyronapHUK.

CTpOHT TPCYIrOJIbHUKH PA3JIMYHBbIX BHUIOB;
0003HaYaI0T X, BBIACITAOT 3JICMCHTBI H3
KOTOPBIX COCTOHUT TPEYIrOJbHUK, PCIIAIOT
3aga4un Ha BBIYMCIICHHUC nepuMeTpa
TPCYI'OJIbHUKA ITPOBOAAT HCCIICTOBAHUC

61

YeTbIpexyrojJbHUKN

3HAIOT BUIBI YETHIPEXYTOJbHUKA, CTPOSAT,
0003Ha4Yar0T YeThIPEXYTOJIbHUKH,
BBIUHCIISIIOT 150.9 TIepUMETP,
KJIACCU(PUIUPYIOT; HaOJII0IA0T;
CPaBHHBAIOT, , , CTPOST MPSAMOYTOJIHHUK,
KBaJIpaT, MPOBOAAT MHUHH — HCCIIEIOBAaHUE
Ha OCHOBE CPAaBHEHUsI, aHAJIM3A.

62

[Ipsmoyronsauk. KBagpar.

CTposT NpsAMOYTOJILHUK, KBaJIpaT MO
3aJlaHHBIM CTOPOHAM, BBIYUCIISIOT IEPUMETP
KBaJ[paTa U NpSIMOYTOJIbHUKA

63-64

[Lmomaae npsiMoyrosibHUKA. ETUHUIBI
mIomagu

Paznuuaror  JIMHEWHYIO — €IMHHLY U
KBAJpaTHYl0  €IUHUILy, OCYILIECTBIIIOT
Mepexo MeXAy eIUHUIAMH U3MepeHus
IJI0LIAIH
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65-66

[IpssMOyTONBHBIN ITapasuIeIeIuIIe ]

3HAKOMATCA C TIOHATHEM NPSIMOYTOJIbHBII
napajulelenunes W €ro  3JIEMEHTaMH,

n300pakaroT MPSIMOYTOJIbHBIN
napajiesenurnesa, Ky0, HaxXoAiaT U3MEepPEHUsI
IPSIMOYTOJILHOTO napajuiesnenurena,

peIIaoT 3aJa4d IOBBILICHHON CIIOKHOCTH
0 TEME NapauleleHuIen, IPOBOIAT
HaOro/1eHue u DKCIIEPUMEHT  II0f
PYKOBOJACTBOM YYHUTEJIS

67-68

O0BeM MpsMOYTOIBLHOTO
napasuenenurneaa. Enuauip oobema

Breruncistor 00beM MPSAMOYTOJIBHOTO
napajuiefienunena, Ky0a, YCTaHaBIMBAIOT
IPUYUHHO-CJIEICTBEHHBIE CBS3HM, pELIAIOT
OpakTUYeCKHe  3a/ayd, CBsS3aHHbIE C
BBIUKCIICHUEM  00BbEMa,  OCYIIECTBISIOT
BBIOOp Hambosee 3(PpPEeKTUBHBIX CIIOCOOOB
pemieHuss 3agad B 3aBUCUMOCTH  OT
KOHKPETHBIX YCJIIOBHI,

69-70

Eqnuauner Mmaccel

Pacno3nator enMHUUBI U3MEPEHHUS MAacChl,
BBIPDAXKAIOT OJHU EOUHUIBI  U3MEPEHHUS
MACChI YEPE3 APYTUeE, BBITOIHSAIOT ICHCTBUS
C €IMHULIAMU U3MEPEHUS

71-73

321,[[8.‘11/1 Ha IBUKCHUC

[Tonp3ysicb  GopMyNIoil MyTH, BBIYUCISAIOT
CKOpPOCTb U BpEMs JABIKEHHUS; pELIaloT
3aJaud  Ha CONMKEHHWE W yJaJeHue,
KJIacCUUUUPYIOT  3aJadyM,  BBIYHUCISIOT
CKOPOCTb JIBWJKEHUS II0 TEYEHUIO PEKH,
MPOTUB  TEYEHHUS]  PEKH, CO3JAI0T U
npeoOpa3oBbIBAIOT MOAEIN M CXEMbl JUIf
pelleHrs 3ajady, MCCIEAYIOT HECIOXHbIe
MIPaKTUYECKHE 3a/1a4H,

74

Konumponvnas paboma Ne4. Yribl.
N3mepenue yrios.
TpeyronsHuk.IIpssMoyronsHuK.
[IpssMOYyTONIBHBIN MTapajuIeIEIUIIE .

[IpuMeHsIOT NoaydYeHHbIE 3HaHUS TpU
pELIeHNH 3a]1a4 pa3IM4HOrO BUAA,
CaMOCTOSITENIbHO KOHTPOJIUPYIOT CBOE
BpEMS U YIPABISAIOT UM.
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75

MHOroyroiabHuk

3HaKOMATCI C BUJaMH MHOI'OYyroJIbHHKa,
CTPOAT H 0003HAYAIOT MHOTOYTOJbHHUKH,
KJIACCU(PUIUPYIOT; Ha0JII01A10T;
CPaBHHUBAIOT

76

3aHUMAaTEIbHEBIC 3aJa4U K IrjiaBC 2

KoMOMHUPYIOT M3BECTHBIE alTOPUTMBI JUIS
peuIeHusl 3aHUMATEIbHBIX U OJMMIIMAIHBIX
3a/1a4, BBIACIAIOT XapaKTEPHbIE IIPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U

HenumocTb
HATypaJIbHBIX
quCel

(19 gacoB)

77-78

CBoiicTBa JEIUMOCTH

3HAKOMSTCS CO CBOMCTBAMHU JI€JIMMOCTH,
3alMCBHIBAIOT YHWCJIa B BHJIC MPOU3BEICHHS
IBYX U 0oJjiee MHOXKHUTEJICH, MPUMEHSIOT
CBOICTBA JEIMMOCTH Js JOKa3aTeIbCTBa
NEIMMOCTH ~ YHCIIOBBIX W OyKBEHHBIX
BbIpaKEHUM

79-81

[Ipu3Haku nenumoctu

DopMyIUPYIOT MPU3HAKU JIeauMocTH Ha 10,
Ha 5, Ha 2, Ha 4, Ha 8. DOpMyIUPYIOT
MPU3HAKU JIETUMOCTH Ha 3, Ha 9, Ha 6, Ha
25. OmnpenensroT AEIUMOCTb 4YHUCE, HE
BBIIIOJIHSS BBIUHCIICHHMI OTIPEIEIISIIOT
JIETTMMOCTb BBIpAKEHUS

82-83

HpOCTHG 1 COCTaBHBIC UHCJIa

3HaKOMATCA C TMOHATHSAMH IPOCTOE U
COCTaBHOE YHCJIO, MOAOUPAIOT apryMEHTHI
JUIsL  OOBSCHEHHUS pEeIIeHUs, IOJIb3YITCS
TaOMUIeH MPOCTBIX YHCEN, ONPEAESIIOT
MIPOCTBHIM WUJIM COCTaBHBIM SIBJIIETCS. YUCIIO

84-86

Z[eJ'II/ITeJ'II/I HATypaJbHOTO YHuCJia

3HAKOMSTCS C MHOHATHEM JACIIUTCIIN YHuClIa,
IIpoCTOro JACINUTECIIA, C AJITOPUTMOM
Pa3JI0XKCHUA YUCJIa HA ITPOCTBIC MHOXKUTCIIN,
CTPOAT CXEMBI, PCIIAIOT 3aJa4uu, UCIIOJIb3YyA
AJITOPUTM PaA3JIOKCHUA YHCJIa Ha HNPOCTHIC
MHOXHUTCJIN
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87-89

HauOospmii o0Lui AeIUTENb

3HAKOMSTCS C HOHSATHEM OOIIUE IEIUTEIIN
Yypcila, HaWOOJBIIMH OOIIMK  JEIUTENIb;
Hay4Jarcs MIPUMEHSATD ITOPUTM
Haxoxaenuss HOJI, ¢ moHsTHEM B3aMMHO
MPOCTBIE YHUCJA, MTPUMEHSIOT aAJITOPUTM
Haxoxaenus HOJl, ucnonssyror HOJl npu
pEelIEHUN TEKCTOBBIX 3a7a4, HCIOJIb3YIOT
pe3yIbTaThI MOMCKa HEeOOX0IUMOI
uHbOpMAMK U BBIOJHEHUSA Y4EOHBIX
3aaHUN.

90-92

Haumensiiee 0611_[66 KpaTHOC

3HAKOMSTCS C MOHSATHUEM KPAaTHOTO, OOIIEro
KpaTHOTO, C aJTOPUTMOM  HaXOXKJICHHS
HOK, c¢ anmropurmom 3amucu (HopmyIbl
quCcen KpaTHBIX JTAaHHOMY YUCITY,
OCYIIIECTBISIIOT CPAaBHEHUE CaMOCTOSITEIILHO
BbIOMpass OCHOBaHUSI W KpUTEPUU  JUIS
yYKa3aHHBIX JIOTUYECKUX oTeparui,
NpUMEHSIOT aroput™ HaxoxaeHus HOK,

93

KonTtpouabHnas pabora NeS
CsoiictBa n npusHaku aeaumoctu. HOJI.
HOK

[IpuMeHsIOT Noay4YeHHbIE 3HaHUS MpU
pELIEHNH 3a7ja4 Pa3JIMuYHOrO BUJA,
CaMOCTOSITENIbHO KOHTPOJIUPYIOT CBOE
BpPEMS U YIIPABISAIOT UM.

94-95

3aHuMaTeIbHbIE 3a1aUH K IJIaBe 3

KOM6I/IHI/Ipy10T HU3BCCTHLIC AJITOPHUTMBI JIA
PEeIICHUA 3aHUMATCIIBHBIX W OJIMMITHAIHBIX
3ala4, BBIACIIAIOT XapPaKTCPHBIC IMPUIUHHO-
CICACTBCHHBIC CBs3H, CaMOCTOATCIIBHO
KOHTPOJUPYIOT CBOE BpeMA U YIIPABIAKOT
M.

40



OOBIKHOBEHH
bIe 1pooH
(65 vacoB)

96

[TonsTre npobu

Beipakator  apoObt0  4acTb  LENOIO;
3aICHIBAIOT OOBIKHOBEHHBIE  JIpoOwu;
HaxoJdaT 4aCThb OT 4HUCJIa, CTPOAT OTPC3KHU U
(GUrypsl COCTaBISAIONIME YacTh OT IIEJOH;
pelaroT 3a7auyd Ha HAXOXKIACHUS 4YacTU OT
11eJI0T0

97-99

PaBencTBO npobeii

3anuchIBalOT YacTh I1I€JIOr0 B BUAE JIpo0w,
COKpAIaroT ApoOH, HAXOAAT APOOh PaBHYIO
JTAaHHOW, 3alKChIBAIOT OCHOBHOE CBOWMCTBO
npobu B BUIE OYKBEHHOTO BBIPAKCHUS;
CTPOSIT TEOMETPUYECKYI0 HHTEPIpPETAIIIO
paBeHcTBa JApo0ei, MCTIONB3YIOT OCHOBHOE
CBOMCTBO ApoOM TpH HAXOXKACHUU APOOH,
paBHOW JaHHOM, BBIPAXKAIOT APOOBIO YACTh
IEJIOT0; COKpAIIAOT APOOHU; HAXOAAT IpOoOh
OT YyHcIa

100-
103

3amauun HA ApOOH

Pemaror 3amaum Ha HaXOXKAEHHE YacTH OT
IIEJIOT0 U LIEJIOT0, €CIIM M3BECTHA €T0 4YacTh,
CaMOCTOSITENIFHO OLIEHUBAIOT MPABUIBHOCTh
BBIMIOJIHEHUST  JICWCTBUS U BHOCAT
HEOOXO/MMBbIE  KOPPEKTHBBI, HOJOUPAIOT
apryMEHTBl COOTBETCTBYIOIIME PEUICHHUIO,
CO3/IAI0T M TPeoOpa3OBBIBAIOT MOJEIU U
CXEMBI JUIS PEUIeHUs 3a/1ad, OCYIIECTBISIOT
BbIOOp Hambosiee 3(P(PEKTUBHBIX CIIOCOOOB
pemieHust 3agad B 3aBHUCHMOCTH  OT
KOHKPETHBIX YCIOBUH
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104-
107

[TpuBenenue apodeii k odmEeMy
3HAMEHATEJTIO

[IpuBoasT npobu K 00IIEMy 3HAMEHATEIIO;
HaXOJSIT HAaMMEHBIINHA O0IINil 3HAMEHATEIB;
JIOTIOJTHUTEIbHBIE MHOXHTEIH, UCIOIB3YIOT
YyMEHUE TMPUBOJIUTH JApodM K oOmeMy
3HaMEHATeNI0, NpPU PEHICHWH 3aJaHui
OIIEPEXKAIOIIEr0 XapaKTepa, OCYIIECTBISIOT
BbIOOp Hambonee 3(P(EeKTUBHBIX CIIOCOOOB
pemieHuss 3a7ga4 B 3aBHCUMOCTH  OT
KOHKPETHBIX YCJIOBHii, pa0OTAIOT B rPYIIIe

108-
110

CpaBHeHnue npobeit

CpaBHuBaroT JapoOM ¢  OJWHAKOBBIM
YHCIIUTEJIEM U OJIMHAKOBBIM 3HAMEHATEIIEM,
CTPOAT  JIOTHYECKOE paccyxieHue,
BKJIIOYAIOIIEC YCTAHOBJICHHE NPUYHHHO-
CJICJICTBEHHBIX CBSI3CH, CPAaBHUBAIOT IPOOH C
1, CcpaBHHMBAaIOT WMEHHBIC BEJIUYUHBL,
pELIaroT 3a/1a4M Ha CPaBHEHUE JIPOOEH,

111-
113

Cnoxxenue npooeit

@opMynHPYIOT TpPaBWIO U  CKIAJIBIBAIOT
I[pO6I/I C OJHWHAaKOBBIMH 3HaAMCHATCIAMU,
IpoOH C Pa3HBIMU 3HAMEHATEJSIMU, PELIAIOT
3a/1a4d MPUKIJIAJHOTO XapakTepa, CO3Aal0T U
NpeoOpa3OBHIBAIOT MOACTH W CXEMBI IS
pelIeHus 3a/1a4 paboTaloT B IPyIIIe

114-
117

3aKOHEBI CIIOKCHUS

I/ICHOHLSYIOT 3aKOHBI JIA1 pallMOHAJIM3allun

BBIYMCIICHH, CTPOST JIOTUYECKOE
paccyKJeHHe, BKJIIOYAIOIee YCTaHOBJICHUE
MPUYNHHO-CIICACTBCHHBIX CBA3 ef/'I,

WCIIOJIBb3YIOT 3aKOHBI Ul PalMOHAIM3ALNHA
BBIYHUCIIEHUI
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118-
121

Boruutanue apobeit.

Boruurator apodu ¢ OJMHAKOBBIMHU
3HAMEHATeIsIMH M JpoOM C  pa3HBIMU
3HAMEHATEJISIMU,  3alKUChIBaTh  IpaBUia
BbIUMTAHUSI Jpobeil B Buiae OYKBEHHBIX
BBIpaXXCHU, HaXOJST HEU3BECTHBIC
KOMIIOHEHTbl ~ Pa3HOCTH  JBYX JApoOeH,
pemarT 3aJadyd Ha Pa3HOCTh, CO3MAI0T U
npeodpasyroT MOJIETM U CXEMBbl s
penieHus 3aa4.

122

KonTpoubnas paGora Ne6
[Tousarue npobu. Cioxenue u
BBIYHMTaHUE IPOOCH.

123-
126

YMHOXeHUE Apooeit

[IpuMeHSIOT mpaBUIIO YMHOXKEHHs APOOeH:
YMHOXXAIOT JIpOOH, YMHOXAIOT JpoOb Ha
HaTypaJlbHOE 4HCIIO, bopMynupyroT
BBIBOJIbI, HA3BIBAIOT JIpOoOb  OOpaTHYIO
JAaHHOW; 3alKChIBAIOT CyMMYy B  BHUIE
IIPOM3BENICHUS; HAXOIAT 3HAUCHUE CTCIICHH,
OCYUIECTBIISIOT BBIOOD Hauboee
3 PeKTUBHBIX CITOCOOOB pelieHus 3a7ad B
3aBHUCHMOCTH OT KOHKPETHBIX YCIOBUI

127-
128

3aKOHBl YMHOXKEHUS

Hcnonb3yroT 3aKOHBI NMPU PELICHUU 3aj]ad,
OpPOBOAST MHUHH - HUCCIEIOBaHHE U
GbopMyIIPYIOT  3aKOHBI,  (HOPMYIHPYIOT
BBIBO/JIbI, IPUMEHSIOT 3aKOHBI MPU paboTe ¢
YN CIOBBIMH BBIPAXKCHUAMH, YCTAHABJIMBATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3H,
pa3BEPHYTO OOOCHOBBIBAIOT CY)KJICHHSI.
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129-
132

Henenue npobeit

[IpuMeHsIOT TpaBUIO JCNCHHUS JAPOOei:
BBITIOJIHSIIOT JICJICHHE JIBYX JIpO0OCH, NeieHue
IpoOW Ha HATYpaJbHOE YHWCIIO, BBHIICISIOT
OTHOILCHUS MEXIY 4YacTsIMH, HaXOJIT
HEHN3BCCTHHIC KOMITOHCHTBI ,IIefICTBPISI
JCJNeHHs, HaXoIAT 4YacThb OT LEJOro;
HAXOJAT 1IEJI0€, €CJIM M3BECTHA €ro 4acTh,
pelIaloT 3aJaYd Ha HAXOXKICHHE YacTH OT
LEJIOr0 M 1IeJI0T0, €CIIM M3BECTHA €ro 4YacTh,
BBIICIISIIOT ~ CBSI3M, OTHOUICHHS  MEXKIY
qacTsaMu

133-
134

HaxoxaeHne yacTy [eaoro 1 meoro o
€ro 4actu

PemraroT 3agaum Ha HAXOXACHHE YacTH OT
oejaoro u oeiaoro 8(0) €ro 4acCTu,
CaMOCTOATCIIBHO OLICHUBAIOT IMPABUJIBHOCTDH
BBITIOJTHCHH A HeﬁCTBHH n BHOCAT
HCO6XOI[I/IMBIG KOPPCKTHBEI.

135

KonTtpoubnas paGora Ne7
YMHOXEHUE U JesieHue qpooeit.

[IpuMeHSIOT NOIy4YEeHHbIE 3HAaHUS TpU
pEeLIeHUH 3ajjay pa3IM4HOro BUA,
CaMOCTOSITENIbHO KOHTPOJIUPYIOT CBOE
BpPEMs U YIIPABIISAIOT UM.

136-
138

3amaun Ha COBMECTHYIO padoTy

BbluMcnsoT NpoOM3BOAMTENBHOCTH TPYAA,
MPOBOJSAT CaMOOLIEHKY CBOMX 3HAHUH,
INPUMEHSIOT CIOCOOBI pPELIeHUs 3aJad Ha
OCHOBE alITOPUTMA; MOJEIUPYIOT YCIOBUS
3aJauu

139-
141

[TonsiTue cMemanHoO#M ApoOH.

Paznenstor ymcno Ha 4YacTH, IENY0 U
JIpOOHYI0; COCTaBJISIIOT YHMCIO M3 LEJIOH U
JIpOOHOM YacTel, CPaBHUBAIOT CMEIIAHHBIE
npoOu, TepeBOAsAT CMEIIAaHHOE 4YHUCIO B
HEMpaBWIbHYI0  JpoOb U  HA00OpPOT,
3alUCBIBAIOT HATypalbHblEe 4YHCIa B BUJE
IpoOu C 3aTaHHBIM 3HAMEHATEJIEM
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142-
144

CrnoxeHne CMeUIaHHbIX Apo0eit

CkJaIpIBalOT CMEIIaHHBIE IPOOU, TIPOBOIST
MaTeMaTHYECKOe HCCIIEZIOBAHME,
paccMaTpUBalOT BCE CIy4au CIIOKCHHUS
CMEIIaHHBIX APOOel, POPMYyIHPYIOT MTOTH
MaTeMaTU4ecKOro UCCIeJ0BaHUs

145-
147

Brruntanue cMemanHbIxX Apooeit

BorunTaror n1pobu ¢ pasHOW 1eNoi YacTbio,
BBIJICJIAIOT OTHOIIEHUS MEXIY YacTsIMH,
BBIYUTAKOT CMCIIaHHBIC I[pO6I/I nu3
HaTypalbHOTO yucia, BBINOJIHSAIOT
BBIUMTAHKE JTIOOBIX CMEMIAHHBIX YHCET

148-
152

YMHOXKEHUE U JIeNIeHUEe CMEIIaHHbIX
npobeit

[TepeBoasT cMemanHyo ApoOb B
HEIPaBUJILHYIO; 3aMMCHIBAIOT YHCIIO
o0paTHOEe CMEIIaHHOW JPOOH, BHITOTHSIOT
YMHOXCHHE U JICJICHUE CMEIIaHHBIX ApoOei
, HAXOJIAT 3HaYECHHS IPOOHBIX YHCIOBBIX
BBIPAKEHUM, COACPIKAIIUX CMEIIIAHHbIC
4KClia, OCYIIECTBIISIOT BRIOOp Haubosee

3¢ (HEeKTHBHBIX CIIOCOOOB PEIICHUS 33,124 B
3aBUCHMOCTH OT KOHKPETHBIX YCIOBHI.

153

KonTtpouabHnas pa6ora Ne8. Cnoxenue,
BBIUUTAHUE, YMHOXKECHUE U JCJICHHUE
CMEILIaHHBIX APOOEH.

[IpuMeHsIOT Noay4YeHHbIE 3HaHUS TpU
pELIEHNH 3a7ja4 Pa3JIMYHOrO BUJA,
CaMOCTOSITENIbHO KOHTPOJIUPYIOT CBOE
BpPEMS U YIIPABIISAIOT UM.
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154-
156

[IpencraBnenue npodu Ha
KOOPAWHATHOM JIy4e.

N3o6paxkatoT 1pobu KOOPIWHATHBIA JIyd;
3a/Ia10T HaIlpaBJICHHE; CANHUYHBIA OTPE3OK;
HayajJo OTCYETa; CTPOST TOYKH HA JIyde IO
KOOp/IMHATAM; HaXOISIT KOOPAWHATHI TOYEK
n300pakeHHBIX ~ HA  JIyye,  TMPHUBOJAT
IPUMEPBl PALIMOHAIBHBIX YHCEN, HaXOJT
KOOPAMHATBl ~ CEPEMHBI  OTPE3Ka, eCIH
M3BECTHBI ~ KOOPJHMHATBl ~ €r0  KOHIIOB;
HaxogdaT OJIMHY OTPE3Ka, 3HAd KOOPAHMHATBI
€ro KOHIIOB; HAaXOJAT KOOPAWHATHI KOHIA
OTpe3Ka, €CJIM W3BECTHbI KOODPJHHATHI
CepelMHbl OTpe3Ka U JPYroro KOHIA,
BBIYHCIIIOT ~ CpeaHee  apu(MeTHUecKoe
HECKOJIBKMX  YHCeN;,  3Has  CpejHee
apU(PMETHUYECKOE  HECKOJIbKUX  YHCEeN
HAXOJUTh HX CYMMY

157

[Inomane NpsAMOYyroJIbHUKA

Bbruncnsior miomans  NpsSMOYrOJbHUKA,
UCCIIEAYIOT  HECJOXKHBIE  IPAKTUYECKUE
3ajauu, OIHCHIBAIOT pe3yabTaThl
pPaKTUYEeCKOI paboThI.

158

O6beM IpSIMOYTOJIBHOTO
napaenenumnena

Brrancstor o0beM MPSAMOYTOJIbHOTO
napajuienenuneaa, MUCCIenyloT HECIOXKHbIE
MPaKTUYECKUE 3a/1auu, OTHCHIBAIOT
pe3yNabTaThl MPAKTUYECKON PaOOTHI.

159

3aHnMaTenbHbIe 3a1a4H K r1ase 4

KoMOMHMpYIOT M3BECTHBIE aNrOPUTMBI SIS
pELICHUS 3aHUMATENIbHBIX U OJIMMIIMAIHBIX
3a/1a4, BBIACISAIOT XApAaKTEPHbIE INPUYHHHO-
CIICICTBCHHBIE  CBSI3M, CAMOCTOSTEIBLHO
KOHTPOJIUPYIOT CBOE BpEMsI U YIIPABISIOT
UM.
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160

CI10KHBIE 3a1a41 HA JIBWKEHUE 11O
peke/ypok-nymewecmeue

KoMOMHUPYIOT N3BECTHBIE AITOPUTMBI JJIS1
peuieHus 3a1a4 Ha IBH)KEHHE 110 BOJE,
BBIJIEJISIIOT XapaKTEPHbIEC IPUIUMHHO-
CIIEICTBEHHBIE CBS3U, CAMOCTOATEIIEHO
KOHTPOJIUPYIOT CBOE BPEMS U YIIPABIIAIOT
UM.

[ToBTOpEHME
(10 gacoB)

161-
162

[ToBTOopenue «HaTypasibHbIe ynciay

3anuChIBAIOT MOCIIEAYIOIINE U MTPEIBITYIIHE
DJICMCHTHI HAaTypaJIbHOT'O pdaaa
OCYIIECTBIISIOT CpaBHEHHE u
KJIACCU(PUKALIHIO.

163-
164

HOBTOpeHI/Ie «I/I3MepeHI/Ie BCIIMYHUH»

Pemaror 3amaun Ha HaXO0XJICHHUE JJIMHBI
JacTu OTpEe3Ka, JIenaroT BBIBOJIBI,
HCCIIEAYIOT  HECJIIOKHBIE  ITPAKTUYECKUE
3aJa4u; MOABOJIAT  WTOTH  CBOEH
JIeITEeILHOCTH, pearT MIPUKJIaaHbIE
3a7a4M C MOMOIIBI KOOPAWHATHOIO JIyda,
CpaBHUBAIOT (IMHENKa WU KOOPJAUHATHBII

Iy);
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165-
166

IToBTOpenue «J/lenumocTs HaTypaJIbHBIX
qucen»

[IpuMeHsIOT TpU3HAKKU MPU JTOKA3aTEIbCTBE
JIETMMOCTH  YHUCJIOBBIX M OYKBEHHBIX
BBIPOKEHUH, HAXOMAT CHOCOOBI pElIeHUs
y4eOHBIX 3a/mad; (GOPMYIHUPYIOT BBIBOJIHI,
OIICHUBAIOT CBOM JOCTIKEHUSI B M3YUYCHUU
MaTE€MaTHUKH, MPUMEHSIOT TPHU3HAKH  IIPH
JIOKa3aTeIIbCTBE JIETUMOCTH CYMMBI,
pPa3HOCTH, TPOU3BEACHHS; (POPMYIUPYIOT
MIPU3HAKHU JCJIMMOCTH Ha 6, 12,18 u 1.11.

167

[ToBropenune «OOBIKHOBEHHBIE APOOH.

Haxomar  cmocoObl perieHus y4eOHBIX
3ajay; bopmynupyroT BBIBOJIBI,
AQHATM3UPYIOT ¥ COINOCTABISIOT  CBOHU
3HaHUS, MMOHUMAIOT CMBICT OOBIKHOBEHHOM
IpoOu; TpaBuia CPaBHEHMS, CIIOXKEHUS U
BBIYUTAHUS BCEX BUJIOB npo0eit,
BBINIOJIHSIIOT ~ CJIIO)KCHHWE W BBIYUTAHUE
npo0Oeil BceX BHJIOB; MPUBOAAT APOOH K
o011IeMy 3HaMEHATEJIIO.

168

HUTorosasi KOHTpoJILHAsA padoTa Ne9

Peanu3oBbIBalOT CBOM 3HAHUSL.

169

AHanM3 KOHTPOJIBHOM pabOTHI. pelleHre
3a1a4

AHanu3upyor, KJIAaCCU(UIUPYIOT,
BBIICTISIOT IPUYMHHO—CIIEICTBEHHBIE CBSI3H,
HCIOJIb3YIOT CXEMBI JIJISl pEeLIeHMs 3a/1a4;

170

Pemenue 3agau

BrInonHAOT neicTBHS HAl HATYpAJIbHBIMU
YHcIaMU U OOBIKHOBEHHBIMHU APOOSMH,
pemaroT 3a/1a4M U3YYEHHBIX THUIIOB
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Marematuka, 6 KJ1.: yueOHUK 17151 001meoopazoBarenbHbIx yupexaenuit/ H.B. Bunenkun, B.1.JKoxo, A.C.Yecnokos, C.W. [lIBapiioypa, — M.:

MATEMATHUKA 6 kjaacc

Mmuemo3suna, 2014.

Paznen No Komnnue [ara
[IPOrpamMMBbl, ypoka Tema ypoxka CTBO IL1an dDaKT OCHOBHBIC BHJIBI JICATCIBHOCTH
KOJIMYECTBO 4acoB
4acoB
1 JIelcTBUs ¢ HAaTypaJbHBIMU, 1 CucreMaTU3UpyIOT 3HAHUS, YMEHUS,
JECATUYHBIMU YHCIaMU HaBBIKH 110 TeMe «JIelCTBHS ¢
HATypaJbHBIMU YUCIIAMH, TECATUUHBIMHU
JIPOOSIMH
2 [IpouienTsl. Pemenne TekcTOBBIX 3aaau 1 CoBepIICHCTBYIOT 3HAHUSI, YMEHUSI HABBIKU
BBoanoe 10 TeME:
IOBTOPEHHE «IIpouenTsl. PenieHne TEKCTOBBIX 3a1auy»
(3uaca)
3 [IpoueHTsl. Pemenne TeKCTOBBIX 3aaad. 1 VYyarcs npuMeHATh NPUOOPETEHHbBIE
JelicTBUs ¢ HATYpaJIbHBIMU U 3HaHMS, YMEHHUSI, HABBIKU B KOHKPETHOM
JICHCTBUTEIILHLIMU YHCIIaMHU JIeITEIIbHOCTH
4-5 Jlenurenu n kpaTHbIE 2 OcBauBarOT NOHATUE ACIUTENS U KPATHOTO
JTAHHOTO YHCJIA. Y4aTCs ONPEesTh, SB-
JSIETCS TW YUCTIO JieuTeneM (KpaTHBIM)
JIAaHHOT'O YHCJIa
JlenmuMoCTh 6-8 [Tpusnaku genumoctu Ha 10, Ha 5 1 Ha 2 3 OcBauBarOT MPU3HAKY JCIUMOCTH Ha 2; 5;
qHCen 10 1 mpUMEHAIOT UX JUIsl HAXOXACHUS KpaT-
(22 4aca). HBIX U JCJIHUTENEH JAHHOTO Yucia
9-11 [Ipu3naku nenumoctu Ha 9 u Ha 3 3 VYyat npusHaku 1eIMMoCcTH Ha 3; 9 u
MIPUMEHSATH UX JJISI HAXO0XKJICHHS KPaTHBIX U
JeNUTeaeH JTaHHOTO Yucia
12-13 | IIpocTeie U cOCTaBHBIE YUCIIA 2 VYyarcs oTauM4arh OpOCThIE YUCHIA OT

COCTaBHLIX, OCHOBLIBAsICh HA ONIPCACIICHUN
MMpOCTOro M COCTAaBHOI'O YHCJIiA. Vyarcs
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paboTaTh ¢ TaOIUIIEH TPOCTHIX YUCEIT
.Y4aTcs 10Ka3bIBaTh, YTO JAHHOE YUCIIO SB-
JISICTCSL COCTABHBIM. 3HAKOMSTCS C METOIOM
Dpatocdena st OTBICKAHUS MTPOCTHIX
qHCell

14-16 | PaszmoskeHHe Ha MPOCTHIC MHOKHUTEIH OcBauBarOT aJrOPUTM PA3JI0KEHHUS YKCIIa
Ha MPOCTHIE MHOXKUTEJIM Ha OCHOBE
MPU3HAKOB JAEITUMOCTHU
17-20 | HaubGonbimmii OO IETUTEIb. Vuarcs naxonuts HO/[ Mmerogom nepedopa.
Bsaumno mpocteie yncna Yyarcs q0Ka3bIBaTh, YTO JAHHBIC YHCTIA SB-
JISIFOTCS] B3AMMHO MPOCTHIMU
21-24 | Haumensblee oO1iee KpaTHOE OcBauBarT HOHIATHE «HAUMEHBIIIEE 00IIIEE
KpaTHoe». Yuarcsa HaxoauTs HOK meTonom
nepedopa
25 KonTponbnas padora Ne 1. [TpumeHstoT NpuoOpETEHHbIE 3HAHUS,
«denumocTs uncemn» YMEHHsI, HABBIKUA B KOHKPETHOM Jesi-
TEIBHOCTH
26 Amnamns KP. OcBauBaloT  CBOHCTBO JpoOH, YMEIOT
OcHOBHOE CBOMCTBO 1poOU WITIOCTPUPOBATHL €ro0 € MOMOIIBIO
IPUMEPOB
CnoxeHnue u
BBIYUTAHUE 27-28 | OCHOBHOE CBOMCTBO Jpodu DopMyIHPYIOT OCHOBHOE CBOWCTBO
npobeit ¢ OOBIKHOBEHHBIX ApOOeit
pa3HBIMH VYyarcs WumoCcTpupoBaTh OCHOBHOE
3HAMEHaTes CBOMCTBO ApoOM Ha KOOPAMHATHOM JIyue
MU (24 ). 29-31 | Cokpaiuenue apooei Vyarcst COKpararh Apoou, UCTIOb3YsI
OCHOBHOE CBOMCTBO JIpoOH
32-34 | IlpuBenenue npodeit k odIemMy OcBauBarOT aITOPUTM NPHUBEACHUS APOOEH
3HAMEHATEJI0 K 00111eMy 3HAMEHATEII0
35-40 | CpaBHeHMe, CIOXKEHUE U BEIUUTAHUE VYyarcs cpaBHUBATh ApOOU C pa3HBIMU

Ipobeii ¢ pa3HBIMU 3HAMEHATENSIMU

3HaMeHaresiMu OcBauBarOT AJITOPUTM
CJIOKEHHMSI U BBIYMTAHUA APOOE ¢ pasHbIMU
3HaAMEHATEISIMU
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41

Konrtponsnas padora Ne 2.
«CpaBHEHHE, CTIOKCHHUE U BHIYUTAHHUC
Jpo0elt ¢ pa3HbIMHU 3HAMEHATEIISIMU

Yyarcs npuMeHATh TpUoOpETEHHBIE
3HAHUA, YMEHHUS, HABbIKU B KOHKPETHON
JIeATEIbHOCTH

42 Anamus KP. CocCTaBIIIOT aJITOPUTM CIIOKEHUS
CrnosxeHue ¥ BBIYUTaHUE CMEIIaHHBIX CMEIIaHHBIX YHCel U HAYYUThCS IPUMEHSTh
qucedl. ero
43-47 | CnoxxeHHe U BbIYUTAaHUE CMEIIaHHBIX CoCTaBISIOT AITOPUTM BBIYMTAHUS
qucel. CMEIIaHHBIX YUCENl U HAYYUThCS IPUMEHSATh
ero Yuarcsi IpUMEHUTH CIIOKEHUE U
BbIUWTAHUE CMELIAHHBIX YHCEN NIPU
pelleHrU ypaBHEHUH U 3a/1a4
48 KonTponbnas padora Ne 3. [TpumeHstoT NpuoOpETEHHbBIE 3HAHUS,
«CroxeHue 1 BbIYUTaHUE CMEIIaHHBIX YMEHHsI, HABBIKU B KOHKPETHOH JIes-
qHCEe» TEIbHOCTHU
49 Ananus KP. CoCTaBIAIOT aNTOPUTMBI YMHOXKEHUS JPOOH
YMHO)eHue apodeit Ha HaTypaJbHOE YHCIIO, YMHOXKECHUS
OOBIKHOBEHHBIX JIpo0ei U ydarcs
IIPUMEHSITh 3TU AJITOPUTMBbI
50-52 | YMmHOXeHue npobeit CoCTaBIAIOT aNTOPUTMBI YMHOXKEHUS JPOOH
Ha HaTypaJbHOE YHMCIIO, YMHOXKECHUS
OOBIKHOBEHHBIX Jpo0eit u yuyarcs
IIPUMEHSITh 3TH AJITOPUTMBbI
53-56 | Haxoxnenue apoOu oT 4yucna VYyaTcs HaXOUTh YacTh OT YUCIIA,
IPOLEHTHI OT ynciia CucTeMaTU3upyIoT
3HaHUA U yMeHus 1o teMe «Haxoxnenue
JIpoOU OT YHCIIay
57-60 | IlpuMeHeHue pacpelenuTeIbHOrO VYyarcsd yMHOXaTh CMELIAHHOE YHCIIO Ha
YMHOXEHHE CBOMCTBA YMHOKECHHMS L[EJI0€, TPUMEHSSI paCIIPEACIIUTEIIBHOE CBOM-
A ICJICHNEC CTBO YMHOXXCHMSI
npodeit 61 KonrtponbHas pabora Ne4. VYyarcs npuMeHsTh NpuoOpeTeHHbIE
(32 4aca) «YMHOXeHHE OOBIKHOBEHHBIX JIpOOeii» 3HaHMS, YMEHHUSI, HABBIKU B KOHKPETHOM
JIESITENIbHOCTH
62 Anamm3 KP. [IpoBepsroT, ABISIIOTCS JIM TAHHBIE YHCIIA

Bzanmno O6paTHBIC qucia

B3aMMHO O6paTHBIMI/I. YyaTcs HaXOJUTh
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4KCII0, 00paTHOE JAHHOMY YHCITY

63-64

Bzanmuo O6paTHBIC qucia

Vyarcs npaBHIBHO IPHUMEHSTH B3aUMHO
o0OpaTHbIE YKCIIa IPU HAXO0XKICHUN
3HAYCHUSI BRIPAXKECHHUH, PEIICHUU YPaBHECHUI

65-69

Henenue

CoCTaBIISIOT QITOPUTM JIeTICHUS IpoOeit 1
y4arcsi ero IPUMEHSTh Y YaTcsi IPUMEHSTh
neneHue Apo0eit mpu HaXx 0K ICHUH
3HAYCHUSI BRIPAXKECHHUH, PEIICHUN YPaBHECHUI
¥ 33134

70

KonTponbHas padorta NoS.
«/lenenne 0OBIKHOBEHHBIX APOOECi»

VY4yarcs npuMeHsTh IPUOOPETEHHBIE
3HaHMS, YMEHUSI, HABBIKU B KOHKPETHOM
JIESITENIbHOCTH

71-74

Haxosxnenue uucia mo ero apodu

Yyarcs HaXOUTh YUCIIO 110 3aJaHHOMY
3HA4YEHUIO ero 1poou

75

Haxosxxnenue uucna mo ero apo6u Tect:

JleficTBUS ¢ OOBIKHOBEHHBIMH JIPOOSIMHU

VYyarcs npuMeHATh NPpUOOPETEHHbBIE
3HaHMs, YMEHHUs, HABBIKYU I pELICHUS
IIPAKTHYECKUX 3a/1a4

76-79

JIpoOHbIe BBIpaXKEHUS

OcBauBarOT NOHATHE «IPOOHOE BBIPA-
KEHUE», HA3bIBAIOT YUCIIUTEID,
3HaMeHaTeNb JPOOHOTO BBIPAXKEHUS,
HaXOJAT 3HAY€HUE POCTEUIINX TPOOHBIX
BbIpakeHUI CUCTEMATU3UPYIOT 3HAHUS U
YMEHHMsI yJaluxcs no teme «J{poOHble
BBIPAKEHUS»

80

KonTponbnas padora Ne6.
«JlpoOHBIE BBIpa)KEHUS

[TpumeHstoT mpuoOpeTeHHbIE 3HAHUS,
YMEHUs1, HaBBIKM B KOHKPETHOH Jes-
TEJIBHOCTH

81

Awnamms KP.
OTHOILIEHUSI

Vuyarcs HaXOJUThb OTHOIICHUEC ABYX YHUCCI U
06’B$ICH$ITL, YTO IIOKa3bIBACT HaﬁﬂeHHOG
OTHOILICHUEC, 6EPHO UCNOJIb3YIOM 6 pedlU
mepmurvl. OTHOIICHUC

YHUCCJI, OTHOIMCHNEC BEJIMYNH, B3aUMHO
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OTHOILIEHUSI

oOpaTHbBIE OTHOIICHUS

u nporropruu | 82-84 | OTHOIICHUS Yuarcs BbIpaxaTh HalJICHHOE OTHOILICHUE B
(194acoB ) MPOIICHTAaX U MPUMEHSATH 3TO YMEHHUE MIPU
pemiennu 3anad. [IpuBoasST puMepsl
UCIOJIb30BaHUS] OTHOLIEHUH B IIPAKTHKE
85-87 | Ilponopuuu YuaTcst npaBUILHO YUTATh, 3AITUCHIBAIOT
IIPOIOPLIMHU; ONIPENENAIOT KpaiHue 1
CPEIHHE WICHBI; COCTABISIOT MPOTIOPLIUIO
W3/IaHHBIX OTHOIICHUH (Yncen)
88-90 | IIpsamas u oOpaTHas IPOMOPIIMOHATIbHAS Yuatcst onpenensiTh TUIl 3aBUCUMOCTH
3aBUCUMOCTh MEX/y BEIMYMHAMU U IPUBOJSAT COOT-
BETCTBYIOIINE IPUMEPHI U3 MPAKTHKH.
VYuatcs pemaTh 3a/1aud Ha MPSIMYIO U
00paTHYIO TPOTIOPIIMOHAIbHBIE
3aBUCUMOCTH
91 KonTponbnas padora Ne7. [TpumeHstoT npuoOpEeTEHHbIE 3HAHUS,
«IIpsimas u obpaTHas YMEHUS, HaBbIKM B KOHKPETHOM Jiesi-
PONOPIMOHAIIFHAS 3aBHCUMOCTb » TEJIBHOCTH
92 Amnanus KP. VYcBauBalOT NOHATHE «MaclITad» U ydarcs
Macmrab IIPUMEHSATH €r0 MPU PELICHUH 331a4
93 Macmrab CoBepILIECHCTBYIOT 3HaHUS U YMEHUS 110
pEIIEeHHUIO 3a/1a4 Ha MacIiTad
94-95 | JlnuHa OKPYKHOCTH M IUIOIIAb Kpyra Jarot npeacrapineHre 00 OKPY>KHOCTH U ee
OCHOBHBIX JIEMEHTAX, 3HAKOMSTCS C
(bopMyIoit JUTMHBI OKPYKHOCTH U Y4aTCst
PUMEHSTH €€ TPH PEIISHIH 33124
96-97 | ap JatoT npencrasieHue o mape U cgepe, ux
AIIEMEHTAX: Yyeump, paouyc, ouamemp,
MPUMEHSIOT TIOJTYYEeHHBIC 3HAHUS MTPH
peLIeHUH 3a1a4
98 KonTponbnas padora Ne§. VYyarcs npuMeHsITh IPHOOPETEHHBIE
«dnuHa okpyxHocTu. [lnomanp kpyra» 3HaHUs, YMEHUS, HABBIKM B KOHKPETHOM
JIeSITeTIbHOCTH
99 Anamus KP. PaznuyaroT noJIOKUTEIBHBIE U
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ITonoxurens
HBIC U
OTpPHUIIATEIIbH
BIC YHCIIa
(14 gacoB)

Koopaunats! Ha npsmMoit

OTpULATCIIBHBIC YUCIIA, YUATCSA CTPOUTH
TOYKH Ha KOOpHHHaTHOﬁ HpHMOﬁ 10 3aaH-
HBIM KOOpAWHATaAM U HaXOOAT KOOPAUHATHI
HUMCIOINXCS TOUCK

100-
101

Koopaunatsl Ha npsmoit

Hcnonb3yloT B peud TEPMUHBL:
KOOpOUHAMHAsA NPAMAs, KOOpOUHaAma
MOYKU HA NPAMOU, NOJOAHCUMENbHOE
YuCn0, ompuyameilbHoe Yucio, npomu-
B0NO0JI0JCHbLE YUCIA, YeNoe YUCTO

102-
104

[IpoTrBOMIOIOKHBIE YUCITA

3HAKOMSATCS C IOHATUEM IIPO-
THUBOIIOJIOKHBIE YHUCIIA», HAYUUThCS
HAXOJIUTh YUCIIA, IPOTHUBOMOJIOKHBIC
JTAHHOMY YHUCIY, U IPUMEHSIOT OJIyY€HHbIE
YMEHUS MPU PEIICHUH MPOCTEHIIINX
YpaBHEHUI U HAXOKJIEHUU 3HAYCHUU
BBIPAKCHUI

105-
106

Moayib uncia

VY4arcs BBIUACIATH MOJYJIb YHCIIA U
IIPUMEHSITH [TOJIy4Y€HHOE YMEHUE JUIst
HaXO0X/ICHUs 3HAYCHUS BBIPAXKCHUH,
CoJepKALIMX MOYIb

107-
109

CpaBHeHI/Ie YHUCCII

OcBauBaroT IpaBuJjia CpaBHCHUA YUCLCII C
PpasiinuHbIMU KOM6I/IHaIII/I$IMI/I 3HaKOB U
IMPUMCHATH YMCHUA TP PCHICHUHN 3a1a4

110-
111

3MeHneHne BeIuumu

VYyarcst 00bACHATH CMBICI TIOJIOKUTEIBHOTO
U OTPULIATEIIBHOIO U3MEHEHUS BEJINYUH
IIPUMEHUTEIBHO K )KU3HEHHBIM CUTYaLUsIM.
IToxa3pIBatOT Ha KOOPAMHATHOU IIPAMOI
IIEPEMENICHUE TOYKH

112

Konrtponsnas padora Ne 9.
«[TomoxuTenpHBIC ¥ OTPUTIATEIIHHBIE
qHCIa»

VYyarcs npuMeHsATh NpuoOpeTeHHbIE
3HAHUA, YMEHHUS, HaBbIKU B KOHKPETHOMN
JIESITENIbHOCTH

113

Awnamus KP.
CI103keHHUE YHCEIl C IIOMOIIBIO
KOOPJAMHATHOM MPSIMOI1

VY4arcs CKI1aAbIBaTh YHCIIA C TOMOIIBIO
KOOPJAMHATHOU IIPSAMON
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114

CnoxxeHue 4nuces ¢ MTOMOIIbIO
KOOPJMHATHOM MPSIMOi

Yuyarcs CTpOUTh Ha KOOPAMHATHOU NPSAMOHN
CYMMY JpOOHBIX YHCell, IEPEMEHHON 1
qucia

Cnoxenue u 115- | CnoxxeHue oTpULIATENbHBIX YUCET CocTaBiiieT aJITOPUTM CII0KEHUS
BBIYUTaHUE 120 OTPHUIIATENBHBIX YUCET U y4aTCs IPUMEHATh
MOJIOKUTENb €ro YuaTcsi IpUMEHSTh CJI0KEHHUE YUCEII C
HBIX U Pa3HBIMU 3HAKaMHU ISl HAXOXKICHUS
OTpHULIATEIIb- 3HAYEHMs BBIPAXKCHUN U peLIeHUs 3aaa4
HBIX YHCEN 121- | Bbluutanue 3anuchIBatOT IPABUJIO BBIYUTAHUS YUCEN U
(13 gacoB) 124 y4arcsi IPUMEHSATh €r0 U1 HAX0XKICHUS
3HAUYEHMSI YUCIIOBBIX BBIPAXKEHUI YUarcs
HaXOJUTh JUIMHY OTPE3Ka Ha KOOPAUHATHOMN
MPAMOI
125 KonTponbnas padora Ne 10. [TpumeHstoT npuoOpeTEHHbIE 3HAHUS,
«CrnoeHre 1 BBlYUTaHUE YMEHUs, HABBIKM B KOHKPETHOM J1esl-
MOJIOKUTEIBHBIX U OTPULIATENIBHBIX TEIbHOCTU
YHUCEI»
126 Ananmus KP. CocCTaBIIOT aJITOPUTM YMHOXKECHHS
YMHO)eHue MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEN U
y4yarcs IPUMEHSTD €ro
YMHOXKEHUE 127- | YMHOXeHue Yyarcs BO3BOJAUTH OTPULIATEIIBHOE YUCIIO B
U JICJICHUE 128 CTENEeHb U IPUMEHSIOT MOTYy4YEHHbIE HABBIKU
MIOJIOKUTETh IIPY HaXOKJCHUH 3HAUYEHUS BBIPAKCHUM
HBIX U 129- | llenenue CoCTaBISIOT aJITOPUTM JEJICHUS
OTpHULIATEIIb- 132 MIOJIO)KUTEIBHBIX M OTPULIATENIBHBIX YUCET U
HBIX YHCEN y4yarcs IPUMEHSTb €ro
(15 yacos ) 133- ParmonanesHble yncna Pacmmmpsror npencraBieHus yyamuxcs o
135 YHCJIOBBIX MHOYKECTBAX U B3aMMOCBS3H
MEX1y HUMH
136 Konrtponbnas padora Ne 11. VYyarcs npuMeHsTh NpuoOpeTeHHbIE
«YMHOEHHE U JICTICHUE 3HAHUA, YMEHHUS, HaBbIKU B KOHKPETHOMN
MIOJIOKUTEIBHBIX U OTPULIATENIBHBIX JeATENBHOCTH
qHCen»
137 Anamus KP. Y4arcsi IpUMEHSATh IEPEMECTUTENBHOE U
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CaoiicTBa 1€HCTBUI C palliOHAILHBIMU
4KCIIaMU

coueTaTeIbHOE CBOMCTBA CIOKEHUA U
YMHOXKCHHUS JIJISL YIPOIIECHUS BBIYUCIICHHUH C
paI_II/IOHaJIbHBIMI/I qucJi1aMHu

138-
141

CaoiicTBa 1€HCTBUI C palliOHAILHBIMU
4KCIIaMU

VYyarcst IpUMEHATh paclpeeIUTEIbHOE
CBOICTBO YMHOXEHUS JJIS1 YIIPOILIECHUS
OYKBEHHBIX BBIPAKXCHUHN, pEIICHUS
ypaBHEHHUH U 3a7a4

Pemenne
ypaBHEHUH
(16 gacoB)

142-
144

PackpsiTre ckoOoK

Yyarcst pacKpbIBaTh CKOOKH, Iepe]]
KOTOPBIMH CTOUT 3HAK «1+» WIH «-», U
IIPUMEHSIIOT ITOTY4YEHHbIE HABBIKU JUISI YIIPO-
IICHUs YUCIIOBBIX U OYKBEHHBIX BBIPAKCHUN

145-
146

Koaddumment

VYyarcs onpenensits Ko3hHUIUESHT B
BBIPAKCHUH, YIIPOILAIOT BEIPAYKEHHUS C
MCITIOJIb30BAHUEM CBOMCTB YMHOKEHUS

147-
150

ITonoOHbIE c1araeMble

VYyaTcs pacKpbIBaTh CKOOKH 1 IPUBOISAT
MOJJ00HBIE ClIaraeMble, OCHOBBIBAsSCH Ha
CBOMCTBax JEHUCTBUM C pallMOHAIbHBIMHU
YHUCIaMHU

151

Kontposbnas padota Ne 12.
«Packpritre ckobok. [TogqoOHbIe
cliaraeMble»

Y4yarcs npuMeHsTh IPHOOPETEHHBIE
3HaHMS, YMEHUSI, HABBIKU B KOHKPETHOM
JIeATEIbHOCTH

152

Anamus KP.
Pewenue ypaBHeHUI

3HAKOMSITCSI C OCHOBHBIMH IpUEMaMH pelie-
HUS TUHEWHBIX YPAaBHEHUN U TPUMEHSIOT
uX

153-
155

Pewenue ypaBHeHUI

[IprMeHSIOT HABBIKU PELIEHUS JIMHEUHBIX
YpaBHEHUM C MPUMEHEHUEM CBOMCTB
JIEWCTBUU HAJl YACIIAMH, YUaTCsl peIlaTh
YpaBHEHUSI YMHOKEHHEM WJIU JEJIEHUEM
00enx ero yacTeil Ha OJTHO U TO XKe He
PaBHOE HYJIIO YUCIO, TYTEM IIEPEHOCA
CJIaraéMoro M3 OJHOM 4aCTH YPAaBHEHHUS B

JIPYTYIO.

156

Pewrenne ypaBHeHUI
Tect Pemenne ypaBHeHHH

O00011at0T 3HaHUS U YMEHUS YJaLIUXCs 10
Teme «PenieHne ypaBHEHU», PelIaroT
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TEKCTOBBIC 3a/1a4u apu(PMETHUCCKUMHU
crocob6amu, IPUBOAAT IPUMEPHI KOHCUHBIX
U OECKOHEUYHBIX MHOXKECTB

157

Kontposbnas pabora Ne 13.
«Pemienne ypaBHEHU»

[TpumeHstoT mpuoOpeTeHHbIE 3HAHUS,
YMEHMSI, HABBIKU B KOHKPETHOH J€s1-
TEJIBbHOCTH

Koopaunats!
Ha
TUTOCKOCTH
(12 gacoB)

158

Anams KP.
[lepnienuKynsapHBIE IPSIMbIE

3HAKOMSATCS C ONPEICTICHUEM O
MEepPHEHAUKYISIPHBIX IPSIMBIX. Y4daTcs pac-
II03HABAThH IIEPIEHIUKYIISIPHBIE IIPSIMBIE,
CTPOSIT UX C TIOMOIIBIO YEPTEKHOTO YTOJIb-
HHKa

159

[lepnieHuKynsIpHBIE IPSIMBbIE

AHaIM3UPYIOT U OCMBICIISIOT TEKCT 3a/1a4H,
nepeOpMyIUPYIOT YCIOBUE, U3BIICKAIOT
HE00X0UMYI0 HH(POPMALIHIO, MOAECIUPYIOT
YCJIOBHE C MIOMOIIIBIO CXEM, PUCYHKOB,
pEabHBIX MPEIMETOB; CTPOST JOTHYECKYIO
LETIOYKY PACCYKICHHI; KpUTUUECKU
OIICHUBAIOT MOJYYEHHBIN OTBET,

160-
161

[TapannenpHble npsMbIe

3HAKOMSITCS C IOHSTHEM NapauIeIbHBIX
MPSAMBIX; Y4aTCs paclio3HaBaTh
IapaJuIeIbHbIE MPSAMBIEC HA YEPTEKE, CTPOAT
MapajuleIbHbIEC NPSAMBIE C TOMOILBIO
JIMHEWKH U YTOJIbHHKA

162-
164

KOOpI[I/IHaTHaSI IIJIOCKOCThb

3HAKOMSITCS € IPSIMOYTOJIBHOM J1€KapTOBOM
CHUCTEMOM KOOPJMHAT U UCTOPUEH €e
BO3HUKHOBEHUS, y4aTCsl CTPOUTH TOUKH 10
3aJJaHHBIM KOOpJIMHATaM

165-
166

Cronbyarbie TuarpaMMel

Yuarcs u3BIEKaTh U aHAJTU3UPOBATh
nH(pOpMaInIo, MPECTABICHHYIO B BUJIE
JIAarpaMMbl

167-

['paduku.

VyaTcs u3BIeKaTh U AHAJIM3UPOBATH
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168

uH(pOpPMAINIO, TIPEACTABICHHYIO B BUJIC
rpaguka 3aBUCUMOCTH BEIUYHH

169

Kontposbnas pabora Ne 14.
«KoopauHaTel Ha INIOCKOCTH

Yyarcs npuMeHsITh IPHOOPETEHHBIE
3HAHUS, YMEHHUS, HaBbIKU B KOHKPETHOMN
JIeATEIbHOCTH

Hrorosoe
MMOBTOPCHHE
Kypca
MaTeMaTUKU
6 xJracca

(6 gacoB)

170

[Ipu3Haku nenumocTu

[ToBTOPSAIOT IPU3HAKYU AETUMOCTH Ha 2; 3;
5;9; 10 1 UX IPUMEHEHUE K PEIICHUIO
3aja4

171

HO/l n HOK uucen

[loBTOpsAIOT MHOHATHE MNPOCTOTO MU
COCTAaBHOI'O 4YHUCJA, METOABI pasJio-
JKEHHUsI Ha MPOCThle MHOXHUTEIH, ajro-
putmbl  Haxoxaenus HOJ[ u HOK
qyycel UM UX NPUMEHEHUE K DPEIICHHIO
3a1a4

172

Apudmernueckue neiicTBus ¢
OOBIKHOBEHHBIMH JIPOOSMHU

HOBTOpHIOT AJITOPUTM CIIOKCHUA,
YMHOXKEHUSI, JICJICHUS] OOBIKHOBEHHBIX
JpoOeid, CBOMCTBA NEHCTBUN U UX
PUMEHEHHE K PEHICHUIO 33124

173

CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOKCHUC U
ACJICHUC pAllTMOHAJIBHBIX YHUCECJI

IToBTOpPHUTH NpaBUIa CPABHEHHUS,
CJIO’)KEHMS Y BBIUMTAHUS PALUOHAIBHBIX
YHCes, CBOMCTBA JEHCTBUH U UX
NPUMEHEHUE K PELICHUIO YPAaBHEHUU U
3aga4

174

Pemenne ypaBHeHU

IIoBTOpUTH OCHOBHBIE IIPUEMBI pe-
LIEHUS YPABHEHUHN U UX IPUMEHEHUE

175

KonTponbnas pabota Ne 15 (utorosas)

Hayuutbcst npuMeHsTh NpuoOpeTeHHbIe
3HAHUA, YMEHHUS, HaBbIKU B KOHKPETHOMN
JIESITENIbHOCTH

58



MATEMATHKA 6 kjiaacc

(Maremaruka, 6 Ki1.: ydeOHUK Ju1s1 oO1eoOpa3oBarenbHbix yupexaeHuit/ C.H. Hukonbckuit, M.H. [Toranos, H.H. Pemeraukos, A.B. llleBkun, -
[Ipocsemenue, 2017.
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HaszBanue
pasnena
NporpamMmbl
b
KOJIMYEeCTBO
JacoB

Tema ypoka

Koanue
CTBO
4acoB

Kanengapubie
CpOKH

IIman

daxt

OcHOBHbIE BH/IbI 1eSITEJILHOCTH
00y4YarO U XCSl.

OTHomeHus
9
NPONOPIHNH,
NMPOLEHTHI
(26 yacoB)

OTHOIIIEHUS YUCET

DopMyIHPYIOT ONPEIeTICHUE OTHOLICHUS,
3alMCBhIBaTh M HAXOJST OTHOIICHUE ABYX
YHUCel, YIPOIIaTh OTHOIIEHHUE C TTOMOIIBIO
CBOMCTB OTHOIICHHUS

OTHOIIIEHUS BEIINYNH

DopMyIHPYIOT ONPEIeTICHUE OTHOIICHUS,
3aMMChIBaTh U HAXO/ISAT OTHOIIEHUE JIBYX
4yCell, yIpouiaTb OTHOLIEHUE C TOMOLIbIO
CBOMCTB OTHOIIEHUS, PEIIAIOT TEKCTOBBIE
3aJ1a4u

Macirrad

DopMyTUPYIOT TOHATHE YHCIOBOTO
Maciurada, OIpeesitoT paCCTOSHUE MEXY
M300paXeHUSIMH Ha TUTaHE TIPH 331aHHOM
YUCJIOBOM MaciTade, YepTUTh TIIaH
MECTHOCTH B 33JJaHHOM MaciiTabe

Pemenue 3agad Ha onpeneneHue
Maciitaba.

@OpMyIHMPYIOT TOHATHE YUCIOBOTO
Macitada, OnpeeNsiioT PACCTOSHUE MEXKTY
H306pa)K€HI/I$IMI/I Ha IJ1aHe HpI/I 3aJaHHOM
YHCIIOBOM MaciiTabe, 4epTUTh IJIaH
MECTHOCTH B 3aJJaHHOM MacIitade

HpaBI/IHO ACJICHHUA YU CJia B JaHHOM
OTHOIICHHH

@opMyIHPYIOT MOPSAOK JAEIECHUS Yucia B
3a/ITaHHOM OTHOIICHUH, JIETUTH YUCIIO B
3a/IaHHOM OTHOILIEHUH, PEIIAIOT TEKCTOBbIE
3aJ1a4¥ Ha MPOIMOPLUOHAIILHOE JIETIEHHE

I[CJ'ICHI/IC quciia B JaHHOM OTHOIICHHH

DopMyIHPYIOT MOPSAOK JIECTEHUS Yucia B
3a/TAaHHOM OTHOIICHHH, JIETUTH YHUCIIO B
3a/IaHHOM OTHOILIEHUH, PEIIAIOT TEKCTOBbIE
3aJ1a4¥ Ha IPOMOPLUOHAIIBHOE JIEJIEHHE

Pemenue 3aga4d Ha IIPOTNTIOPLHHUOHAIIEHOC

PemraroT TeKCTOBBIC 337249 Ha
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JCIICHUC

IPONOPLIMOHAIBHOE JIEIICHUE

[Iponoprun

DopMyIUPYIOT HOHATHE IPONOPLIUHY,
yKa3bIBaTh KpailHUE U CPEIHUE WICHBI
MPOTNOPIIUHU, TPUBOIST IPUMEPHI,
IIPOBEPSIOT BEPHOCTh MPONOPLIHH

OcHOBHOE CBOMCTBO IIPONIOPLIUU

DopMyIUPYIOT HOHATHE IPOIIOPLIUH,
OCHOBHO€ CBOMCTBO IPONOPLIMH, YKa3bIBaTh
KpaiiHue U CPEeHUE WIEHBI IIPOIIOPLIUH,
IPUBOJSIT IPUMEPBI, PELIAOT NPONOPLIMH

10

Pewmenne nponopunii

@OopMyIHMPYIOT TOHATHE TPOIOPLUH,
OCHOBHO€ CBOMCTBO IPONOPLIMH, TPUBOIAT
IIPUMEPBI, YCTAHABJIMBAIOT BO3MOKHOCTh
COCTABJICHU IIPOIIOPLIMHU C 3aJaHHBIMU
OTHOILIEHUSMH, PELIAIOT IPONOPLUHU

11

[Ipsimast mponoOPIMOHATBHOCTh

DopMYIUPYIOT OINpeeTIeHUE MPSIMO
MPOTOPIIMOHAIIBHOCTH, TPUBOISIT IIPUMEPHI,
Ha KOHKPETHOM MPUMEPE OMPEIEINSIOT BU]L
3aBUCHMOCTH, PEIIAIOT TEKCTOBBIC 33/1a41

12

OO6paTHas NpONOPIUOHATILHOCTD

QopMyYIUPYIOT ONpeAeTIeHUE 00paTHOM
MPOTIOPIIMOHATBHOCTH, TIPUBOJISIT MPUMEPHI,
Ha KOHKPETHOM IIPUMEPE OMPEAEIIAIOT BU
3aBUCHMOCTH, PEIIAIOT TEKCTOBBIC 33/1a41

13

[Tpsimast u oOpatHas
MIPOIOPLIMOHAIBHOCTb

DopMyIHUPYIOT OIPENEIEHUs IPAMOI
MPOTIOPIIMOHATBHOCTH, 0OpaTHON
IIPONIOPLUOHAIBHOCTH, IPUBOAAT IIPUMEPHI,
Ha KOHKPETHOM ITPUMEPE ONPEAEIISIIOT BUJT
3aBUCUMOCTH, PELIAIOT TEKCTOBBIC 3a1a4U

14

Pemenue 3a1a4 Ha psiMyt0 U 0OpPaTHYIO
MPONOPIUOHATBHOCTD

DopMyIUPYIOT ONpeAeIeHUsT NPSIMOi
PONOPIMOHATEHOCTH, 00paTHOM
MIPONOPLIMOHAIBHOCTH, TPUBOIAT IPUMEPHI,
Ha KOHKPETHOM IIPUMEPE ONPEIEISIIOT BU
3aBHCHMOCTH, PEIIAIOT TEKCTOBBIE 3a/1a4H

15

Kontponsnas padora Nel mo teme
«OtHomenus. [Tponopruny

PemaroT 3agaun Ha NponopLHOHAIBHOE
JieJICHNe, PEeHIaloT IPONOPLIHUH,
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WCIOJIb30BaTh 3HAHUS O 3aBUCHUMOCTSIX
(IpstMoii 1 0OPAaTHOM MTPOIIOPITMOHATBHOMN )
MEX/Ty BEJIMYUHAMM IPU PEIICHUH 33124

16 AHanu3 KOHTpOJIbHOM paboTsl. [lonsTHe DOopMyJIUPYIOT OHATUE MPOLIECHTA,
O MPOLIEHTE IPEJICTABIISITh IPOLIEHTHI B IPO0sSIX U Apodu
B MPOIIEHTaX
17 [IpornieHTHI U TPOOH DopMyJIUPYIOT MOHATHE MPOLICHTA,
MIPEJICTABIATH MPOIICHTHI B IPOOSX U JPOOH
B [IPOLIEHTAX, OCYLIECTBIISIOT IIOUCK
UH(OPMALINK, COIEpIKaIlei TaHHbIE,
BBIPAKEHHBIE B ITPOLICHTAX
18-20 | Pemenue 3a/1a4 Ha HaXOX/IEHUE HaxonsaT nponeHt ot uucia, rpaMOTHO
MIPOLICHTOB OT YHCJIa 0 OpPMIISIIOT pelIeHHe 3a/1a4u
21 Pemenue 3aga4 Ha NPOLIEHTHI Pemaror 3agaun Ha MPOLEHTHI, TPAMOTHO
0 OpPMIISIIOT pelIeHHE 3a/1a4H
22 Kpyrossie quarpamMmbl Wcnonp3ys auarpaMmy, OTBEHYarOT Ha
BOIIPOCHI 33J1a4H, CTPOSIT KPYTOBYIO
auarpammy
23 [TocTpoeHue KpyroBbIx Auarpamm Hcnonw3ys auarpamMmy, OTBEYarOT Ha
BOIPOCHI 33J1a4H, CTPOSIT KPYTOBYIO
JarpamMmy, BBITIOTHSIIOT cOOp
nH(pOpMaIUU, OPTaHU30BHIBATH
uHGOPMAIIMIO B BUJIE KPYTOBBIX JUArpamMm
24 3aHuMaTenbHbIE 3a1a4n Pemraror 3anuMarennLHbBIe 3a0a91
25 Pemenne 3aHMMaTenbHBIX 334a4 PematoT 3aHMMAaTeNIbHbIE 331241
26 KonTponbHas padota No2 mo teme Pemaror 3amaun Ha MPOLEHTHI
«IIpouieHTHI»
Heabie 27 AHanu3 KOHTPOJILHOM pabOTHI. [IpuBOAAT IPUMEPHI UCIIOJIB30BAHHUS B
yucaa (34 OTtpunaTenbHbIe LHEIble Yucia OKPY’KarOIIEM MHUPE MTOJIOKUTEINBHBIX U
yaca) OTpUIATENLHBIX YHCEN, BRIOUPATh U3
Ha0opa YuCeI MOJOKUTETBHBIE 1
OTpHULIATEIIbHBIE YHCIIa
28 Psn neneix uncen [IpuBOIAT IPUMEPHI UCITOJIB30BAHNS B

OKPYKArIEM MHUPC IMMOJIOKUTCIBHBIX U
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OTpULATCIIbHBIX YHUCCII, BBI6I/IpaTb n3
Ha60pa YHUCCJI ITOJIOKUTCIIBHBIC 1
OTpULATCIILHBIC YNCJId

29

[IpoTHBOMIOJIOKHBIEC YUCIIA

DOopMYJIUPYIOT HOHATHUE MPOTUBOMOJIOAKHBIX
4yuCell, IPUBOIAT PUMEPBI

30

Mopnynb uncia

DOopMyIHUPYIOT IOHATHE MOAYJIS YUCIIA,
HaxoIAT MOAYJIb YHCJIa

31

CpaBHEHHE 1EJIBIX YMCEeT

CpaBHI/IBaIOT " YIIOpAJ04YHBaTh LCJIbIC
qucia

32

CpaBHeHHE OTPULIATEIbHBIX YHCEI

CpaBHI/IBaIOT " YIIOpAJOYHNBATH LCIIbIC
qucia

33

HpaBI/IHO CJIOKCHUA YHUCCJI OAHOT'O 3HAaKa

DopMyIUPYIOT IPABUIIO CJIOKEHUS YHCET
OJIMHAKOBBIX 3HAKOB, ONPENIEISIIOT CYMMY C
HOMOIIBIO PsiJIa YUCEN, BHIIOJIHSIOT
CJIO’KEHHE YKCEeN OIMHAKOBBIX 3HAKOB

34

CI10%K€eHMEe YUCE OQHOTO 3HAKa

DopMyIUPYIOT IPABUIIO CIOKEHUS YHCET
OJIMHAKOBBIX 3HAKOB, BBIMOJIHAIOT CJIOKEHHE
4KCeJl OJJMHAKOBBIX 3HAKOB

35

HpaBI/IJ'IO CJIOKCHHUC YUCCII PA3HbIX
3HaKOB

DOopMyIUPYIOT IPABUIIO CIOXKEHUS YUCEl
pa3HBIX 3HAKOB, OMPEIEIISAIOT CYMMY C
IIOMOIIBIO PsAJIa YACEN, BHIIOJIHSIOT
CJIO’KEHHE YHCEN Pa3HbIX 3HAKOB

36

CrnosxeHue uncen pa3HbIX 3HAKOB

DOopMYIUPYIOT IPABUIIO CIIOKEHUS YHCET
pa3HBIX 3HAKOB, BBIIOIHAIOT CJIOKEHUE
YKCell pa3HbIX 3HAKOB

37

CrnoxxeHnue LCIIBIX YHUCCI

BEINONTHSAIOT CIOKEHHUE LENBIX YHUCET

38

3aKOHEBI CIIOKCHUS LOEIBIX YHUCEIT

@OopMyIHMPYIOT U 3aKUCHIBATH C IOMOLIBIO
OYKB 3aKOHBI CIIO’KEHHSI, HAXO/AT 3HAUEHUS
BBIPQ)XCHUH, IPUMEHSIS 3aKOHBI CII0KEHHUS,
BBIIIOJIHAIOT CII0’KEHHUE U CPABHUBAIOT
pe3yabTaThI

39

[IprMeneHne 3aKOHOB CII0KEHUS ITPU
BBITIOTHEHUN JeHUCTBUH

@OopMyIUPYIOT U 3aIIUCBHIBATH C TIOMOIIIBIO
OYKB 3aKOHBI CIIOKEHHSI, HAXOAT 3HAYCHUS
BBIPQ)KEHUH, TPUMEHSIS1 3aKOHBI CIIOKECHUS
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40

OmnpezeneHne pa3HOCTHU LEIBIX YUCEI

DopMyIUPYIOT IOHATHE PA3HOCTU YHCETI,
IPOBEPSIOT BEPHOCTh PAaBEHCTBA, IPUMEHSA
oIpesiesIeHue

41

Pa3zHOCTH 1IEJIBIX YHCE

DOopMYJIUPYIOT HOHATHUE PA3HOCTH,
BBIIIOJIHSAIOT BBIYUTAHUE LIENBIX YUCEI

42

Haxoxnaenue Pa3HOCTHU LECJIBIX YUCCIT

DOopMyJIUPYIOT HOHATHUE PA3HOCTH,
BBIIIOJIHSAIOT BBIYUTAHUE LEJBIX YUCEI

43

CymMa 1 pa3HOCTb LIEJIBIX YHCEN

BeImomHSAIOT CoKeHNEe B BEIYUTAHHE OCIbIX
YHCCJI

44

[IpaBuio yMHOXKEHUS LENBIX YHCEIT

DopMyIUpPYIOT ONpeACICHE ABYX YHCET,
BBINOJIHSAIOT YMHOXKEHHE LEJIbIX YUCell

45

HpOH?;BCI[GHHG LEIIBIX YHUCET

DopMyITUPYIOT ONpECICHHE ABYX YHCEI,
(bOpMYITUPYIOT IEPEMECTUTEILHBIN 1
COYETATE/IbHBIN 3aKOHBI YMHOKCHHS,
BBITIOJTHSIOT YMHO)KEHHE ISIIBIX YHCEl,
BBIUKCIISIIOT CTOJIONKOM

46

Crene”pb uncia

(DOpMy.]'II/IPYIOT OonpecacICHUC CTCIICHU,
BBIYUCIIAKOT CTCIICHD YK CJla, BBIITOJIHAIOT
YMHOKCHUC LCJIbIX YHUCCII

47

HpaBI/IHO JCJICHUA T CJIbIX YUCCIT

DopMyIUPYIOT OIPEEIEHIE YACTHOTO
YKCEJI, BBITOJIHSAIOT JIEJICHUE LENbIX YUCEI

48

YacTHOE 1IENIbIX YUCET

DOopMyIUPYIOT ONPEAEIEHUE YACTHOTO
YKCeJl, BBITOJIHSIOT JIEJICHUE LIEbIX YUCEII,
HaXOZAT HEU3BECTHOE, JIJIS1 KOTOPOI'O BEPHO
PaBEHCTBO

49

HaxoxaeHne 4acTHOTO LEIbIX YHCET

BEINONHSIOT AeI€HHUE LIENTBIX HHUCCII,
HaxoIdaT HEU3BCCTHOC, AJII KOTOPOIro BEPHO
PaBCHCTBO

50

PacnpengenurenbHbIi 3aKOH

@OopMyIHPYIOT U 3aUCHIBATH C IIOMOIIBIO
OYKB pacrpeeUTeNbHbINA 3aKOH JUTS IeITbIX
YHUCCII, 3allMChIBATh NIPOU3BEACHNEC B BUIIC
CYMMBI WJIH Pa3HOCTH, BBIHOCUTH OOIIHit
MHOXHUTEIIb 3a CK06KI/I, BBIYUCIAIOT
yJ100HBIM CIIOCOOOM, HCIIOJIB3YSI
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pacnpeeuTeNIbHbIN 3aKOH

51

Briaecenne 001ero MHOKUTENS 3a
CKOOKH

DOopMYTUPYIOT U 3aITUCHIBATH C TTIOMOIIIBIO
OYKB pacnpeeTuTeIbHbIA 3aKOH IS 1EJBIX
Yyycell, BRIHOCUTh OO MHOKHUTEIb 3a
CKOOKH, BBIYUCIISIIOT YIOOHBIM CIIOCOOOM,
WCIIOJIb3YS PACTIPEICTUTEIBHBIN 3aKOH

52

PackpeiTre cko6ok

DOopMyIHPYIOT MTPABUIIO PACKPHITHUS
CKOOOK, Tiepe]l KOTOPBIMU CTOUT 3HAK «+» U
«-», pacKpbIBaTh CKOOKH, OOBSCHSSI CBOH
JIeHCTBUS

53

3aKiroueHue B CKOOKH

DOopMYIUPYIOT MPABUIIO PACKPBITUS
CKOOOK, TIepel KOTOPBIMU CTOUT 3HAK «1+)» U
«-», pacKpbIBaTh CKOOKH, OOBSCHSISI CBOH
JIeHCTBUS

54

HeﬁCTBHH C CyMMaMH HECKOJIbKHX
cl1aracMbIX

DOopMYIUPYIOT MPABUIIO PACKPBITUS
CKOOOK, PacKpbIBaTh CKOOKH M HAXOIAT
3HAUEHUE BBIPAKEHUS, 3aKIII0YATh
ciaraeMble B CKOOKH

55

Haxoxnenue CYMMBI HECKOJIBKUX
cliaracMbIX

DOopMyIUPYIOT MPABHIIO PACKPBITHS
CKOOOK, pacKpbIBaTh CKOOKH U HAXOJST
3HAUEHUE BBIPAKECHUS, BEIUUCISIIOT
palMoHaIBHBIM CIIOCOOOM

56

KOOpI[I/IHaTHaSI OChb

@opMyNIHPYIOT MOHATHE KOOPAUHATHON
OCH, TIOJIOKUTEIBHOMN MOTYOCH,
OTPULIATENLHOM MOJYOCH, YKA3bIBATh
KOOPJAMHATHI TOUYEK, OTMEUYATh TOUKHU Ha
KOOpPJAMHATHOU MIPSIMOiA, ONIPEACIIAIOT
paccTosiHue MEXAY TOYKaMU KOOPAMHATHOU
ocH

57

HpeHCTaBJ'IeHI/Ie LEJIBIX YUCECII Ha
KOOpI[I/IHaTHOﬁ ocHn

DOopMYJIUPYIOT NOHATHE KOOPIUHATHOMN
OCH, ITOJIOKUTEIILHOM TOIyOCH,
OTPULIATEIIBHOM MOJIYOCH, YKa3bIBATh
KOOPAMHATBI TOYEK, OTMEYaTh TOUKHU Ha
KOOPJAMHATHOW MPSIMOM, ONIPEAEIISIOT
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paccTosiHue MEXAYy TOYKaMU KOOPAUHATHOU
ocH

58

KontponbHas padota Ne3 mo teme
«Ilenbie uncnar»

BrInonHAIOT Bee ACUCTBYS HAJl LICJIBIMU
YHUCJIAMH, YIIPOILLATh BBIPAKCHUS, IIPUMEHSSA
3aKOHBI ICHCTBUM, BBIYUCIIAIOT CTEIIEHDb
YKCJIa, BBIHOCUTH OOILUI MHOYKHUTEID 3a
CKOOKH, OTMEYaTh TOUYKHU Ha KOOPJMHATHOU
IpsIMOM

59

AHaNM3 KOHTPOJIBHOM pabOTHI.
3aHuMaTeIbHbIC 3aa4H.

PemraroT 3aHMMAaTeIbLHBIE 3aJa4uun

60

Pemenue 3aHMMAaTENIbHBIX 33124

PemaroT 3aHuMaTenbHBIC 3a0aUH

Panuonajan
HbIE YHCcIa
(38 uacos)

61

OtpunarenbHbie qpodu

HaxoasT u3 psina yucen nojaoKUTeNbHbIE U
OTpHULATeNIbHbIE IPOOH, HAXOIAT MOTYIN
MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX JPOOEH,
BBIYUCIISIIOT ACHCTBUS C MOIYJISIMU

62

Mopyns apobu

HaxoasT u3 psiaa uncesn nojoKUTeNIbHbIC U
OTpHULATeNbHbIE IPOOH, HAXOIAT MOTYIN
MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX JPOOEH,
BBIUYMCIIAIOT ACUCTBUS C MOAYIISIMU

63

PaumonanbHbie ynciaa

DOopMyIUPYIOT MOHATHE PALIMOHATHHOTO
qucia, IPUBOAAT IPUMEPHI, GOPMYIUPYIOT
OCHOBHOE CBOMCTBO APOOH, COKpAIIATh
IpoOu, MPUBOJAT IpoOU K 3aJJaHHOMY
3HAMEHATEJIo

64

OcHOBHOE CBOMCTBO 1po0OHU

DOopMyIUPYIOT MOHATHE PALIMOHATIHLHOTO
qucia, IPUBOAAT IPUMEPHI, (GOPMYIUPYIOT
OCHOBHOE CBOMCTBO ApOOH, COKpAIIATh
JpoOu, MPUBOJAT IpoOU K 3aJaHHOMY
3HAMEHATEJI0, yIPOIIaTh 3alHCh
palMoHaIBHOIO YKCIIa, 3aUChIBaTh APOOh B
BHUJIE LIEJIOTO YUCIIA, HAXOIST PaBHbIE JpoOH
cpenu psiaa 1podeit
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65

CpaBuenue npo0eit ¢ oomum
MOJIOKUTEIILHBIM 3HAMEHATEIEM

DopMyIUpPYIOT IpaBuiia CpaBHEHUS ApoOeii,
CPaBHUBAIOT YMCIIa U JpoOH, 3alHUChIBATh
qrcya B MOPSAKE BO3pacTaHUs U yObIBaHUS

66

CpaBHenue po0eii ¢ pa3HbIMH
3HaMEHATEeISIMU

DopMyIUpPYIOT IpaBuiia CpaBHEHUS ApoOeii,
CPaBHUBAIOT YUCIIA U JpOOH, 3aIUChIBAThH
qrcya B MOPSAKE BO3pacTaHUs U yObIBaHUS

67

CpaBHEHHE pallMOHAIBHBIX APOOCH

DopMyIUPYIOT MpaBUiia CpaBHEHUS APOOEid,
CPaBHHUBAIOT YKCIIa U APOOH, 3aMUCHIBAThH
yyclia B OPSAKE BO3pacTaHus U yObIBaHUS

68

Crnoxenune npobeit

DOopMyIUPYIOT MPABUIIO CIOKEHUS APOOELH
C OIMHAKOBBIMH TTOJIOKHUTEIEHBIMH
3HAMCHATEJISIMHU, BBITIOJIHSIOT CII0KEHHE
npodei

69

Haxoxxnenune cymmel 1po6eit

@opMyIHPYIOT IPABUIIO CIOXKEHUS APOOei
C pa3HbIMU 3HAMEHATEJISIMH, BBIITOIHSIOT
CIIOKEHHE Jpobeit

70

Brruutanue apooeit

DopMyIUPYIOT MPABUIIO BHIYUTAHUS IPOOCH
C OANHAKOBBIMH ITOJOXKXHUTCIbHBIMU
3HAMEHATEJISIMH, BBITTOJIHSIIOT BHIYUTAHUE
npobeit

71

Haxoxxaenue pazHoctu apooeit

DOopMyIUPYIOT MPABHIIO BEIYUTAHHS JpOOei
C pa3HbIMU 3HAMEHATEIISIMHU, BBHITIOJTHSIFOT
BbIUMTAHUE IpoOeit

72

CrnoxeHue ¥ BRIYMTaHUE Jpo0eit

BrINOAHAIOT IENCTBUS CHOKEHUS U
BBIUMTAHUS Apo0Oeil, HAXOIAT HEU3BECTHOE
YUCII0, 11 KOTOPOrO0 BEPHO PABEHCTBO

73

YMHo)eHue apodeit

DopMyITHPYIOT MPABUIIO YMHOKCHHUS
npobeit 100ro 3HaKa, BHITOTHSIOT
JieiicTBHEe YMHOKEHUs Apoleit

74

Jlenenue npoOeit

DopMYyTUPYIOT MPABUIIO JIETCHUS IPOOeit
T000T0 3HaKa, GOPMYITHPYIOT OTIpeIeTIeHNe
B3aMMHO OOPaTHBIX YUCEII, BHIMOTHIIOT
JIEHCTBUE JIETICHUS ApOoOeit

75

YMHOXEHUE U JIeNeHne apodei

DopMyIUPYIOT paBHia YMHOXKEHHUS U
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JeJIeHus Apo0eii Tr000ro 3HaKa, BHITIOTHSIOT
JIEHCTBHE YMHOXKCHHS M JICJICHUS IpoOeii

76

HaxosxneHne npou3BeIeHUs] H YaCTHOTO
npobeit

DopMyIHPYIOT MTpaBUJia YMHOKEHUS U
JeJIeHus Apo0eii Tr000ro 3HAKa, BHITIOTHSIOT
JIEHCTBUE YMHOXKECHHS U ICTICHUS IpOOeH,
HaxOJST YUCIIO, JUIsl KOTOPOTO BEPHO
PaBEHCTBO

77

3aKOHEBI CIIOKCHUS PpalMOHAJIBHBIX YHUCCII

DopMyIHUPYIOT U 3aUCHIBATh
MIEPEMECTUTEIbHBIN U COYETATEIbHbBIN
3aKOHBI CIIO)KCHHS M1 YMHOXKEHUS,
pacnpeaenuTeNbHbIN 3aKOH YMHOXKEHUS,
HAXOJIAT 3HAYCHUS BBIPAKCHUN
paIrMoHAIBHBIM CITOCOOOM, IPUMEHSIS
3aKOHBI JCHUCTBHH

78

3aK0OHBI YMHOKCHHUA palluOHAIIbHBIX
YHUCCJI

DopMyNIHPYIOT U 3aUCHIBaTh
MIEPEMECTUTEBHBIN U COYETATEIbHbBIN
3aKOHBI CJIO)KEHHUS U YMHOXKEHUS,
pacnpeenruTebHbIN 3aKOH YMHOKECHUS,
HaXOJAT 3HAYECHUSI BBIPAKEHUN
paloHaIbHBIM CIIOCOOOM, TTPUMEHSIS
3aKOHBI JICHCTBUM, ONIPEACIISIIOT 3HAK
MIPOU3BEICHUS

79

KonTtponbHas pabora Ne4 o reme
«PanmoHasbHBIEC YUCTA»

BrimonHstoT neiicTBus ¢ qpoosimu,
MPUMEHSATH 3aKOHBI CIIOKEHHUSI, YMHOKECHUS
IIPU HAXO0XKJACHUN 3HAYEHUN BBIPAKECHUHN

80

AHanu3 KOHTPOJILHOM pabOTHI.
CMerianHble 1poOH MPOU3BOJILHOTO
3HaKa

[IpencraBnsTe HEMPaBUIBLHYIO APOOH B BUJIE
CMEIIaHHOM IpoOH, 3aNMCHIBATh YaCTHOE B
BUI€ OOBIKHOBEHHON MJIM CMEIIaHHOMN
Japobu

81

CrnosxeHue cMelaHHbIX Ipodeit

[IpencraBasTh HENpaBUIBHYIO JpoOb B BHIE
CMEIIaHHOH IpoOH, BBIITOTHSIOT CIOXKEHHUE
CMEIlIaHHBIX APOOEeH, yrpolaTh
BBIPQ)KEHUSI, paCKpbIBasi CKOOKH

82

Brruntanue cMenanHbIX apooei

[IpencTaBasTe HEMPaBUIBHYIO APOOH B BUJIE
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CMEIIaHHOM Ipo0OH, BHIMOIHSIIOT BEIYUTAHHUE
CMEILIaHHBIX APOOei, yrpoiaTh
BBIP)KEHUSI, paCKpbIBasi CKOOKH

83

YMHOKEHHE CMEIIaHHBIX Apobeit

[IpencraBnsaTh cMemanHyio ApoOb B BUIE
HENPaBUILHOU IPOOH, BHITOIHSIOT
YMHOXXEHHE CMEUIaHHbIX YUCEII, YIIPOLIATh
BBIPAXXCHHUSI, BHIYUCIISIOT CTENEHb JIpo0H,
HaXOJST 3HAYECHHUsI BBIPAKEHUIN

84

Jlenenne cMeIanHbIX ApooOeit

[IpeacraBisaTs cMenaHHYO APOOh B BUJIE
HENPABWILHOU IPOOH, BBITIONHSIOT JCIICHUE
CMEUIaHHBIX YUCEJI, YIPOUIaTh BbIPAKEHUS,
HAXOJIAT 3HAYCHHSI BRIPAKCHUN

85

N300pakeHne pallMoOHaIbHBIX YHCET Ha
KOOPJMHATHON OCH

N306paxaTh MOT0KUTEIBHYIO U
OTPUIATEIIEHYIO IPO0b HAa KOOPAHMHATHOM
ocd, (OPMYIIHUPYIOT MPABUIIO HAXO0XKICHUS
paccTosTHUSL MEXIy TOYKaMH, U300pakaTh
TOUYKH Ha KOOPJMHATHOMN OCH C 3a/IaHHBIM
€IMHUYHBIM OTPE3KOM U CAMOCTOSITEIIbHO
BBIOHpATh €IUHUYHBIN OTPE30K, OOBICHSS
CBOM BBIOOD

86

PanmoHansHBIC YKCa Ha KOOp,I[HH&THOfI
OCH

N300pakaTh MOJIOKUTENBHYIO U
OTpHULATENIbHYIO IpO0b HAa KOOPAUHATHOM
ocH, GOPMYJIUPYIOT MPABUIIO HAXOXKIECHUS
paccTOosHUS MEX1y TOUKaMU, U300pakaTh
TOYKHM Ha KOOPJMHATHOMN OCH C 3a/1aHHBIM
€AMHUYHBIM OTPE3KOM U CaMOCTOSITEIILHO
BBIOUPATh €TUHUYHBINA OTPE30K, OOBSICHSSA
CBOM BBIOOD, HAXOJIAT KOOPAUHATY
CEpeNHBI OTPE3Ka, HAXOAAT KOOPAUHATY
KOHIIa OTpe3Ka MPH 3a/laHHbIX KOOpAMHATAX
JPYTOro KOHIIA U CEPEIMHBI 3TOT0 OTPE3Ka

87

Cpennee apupMeTHIECKOE YUCET

N306paxkaTh TOUKH Ha KOOPJIMHATHON OCH C
3aIaHHBIM €IUHUYHBIM OTPE3KOM U
CaMOCTOSITENILHO BHIOMPATh €AMHUYHBIN
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OTPE30K, OOBSICHSISI CBOM BEIOOP, HAXOIAT
KOOPJMHATY CEPEANHBI OTPE3Ka, HAXOAAT
KOOpAMHATY KOHIIA OTpE3Ka MPH 3a1aHHBIX
KOOpPJMHATAX JPYroro KOHIA U CEPEIHHBI
3TOTO OTPE3Ka, ONPEIEIISIOT PACCTOSIHUE
MEX/1y TOYKaMH1, HaXO/AT CpeHee
apu(METHIECKOE YUCEell

88 YpaBHeHUs [IpoBepstoT, ABIAETCS JIM JAHHOE YUCIIO
KOPHEM JaHHOT'O YPaBHEHHSI, pELIatoT
IPOCTOE YPABHEHHUE
89 Pewrenue ypaBHeHUI Ha OCHOBE [IpoBepstoT, sABIAETCS 1M JAHHOE YUCIIO
3aBUCUMOCTEHN MEXITy KOMIIOHEHTaMU KOpPHEM JaHHOTO YpaBHEHMs, peIIatoT
NEeNUCTBUN YpaBHEHUSI Ha OCHOBE 3aBUCUMOCTEU MEXIY
KOMIIOHEHTAMM JEHCTBHI
90 Pewrenue ypaBHeHU# ¢ HOMOIIBIO PemiaroT ypaBHEHHs ¢ TOMOILBIO TEPEHOCA
TepeHoca claraéMbIX B JIPYryro 4acTh cllaraeMbIX B APYTYIO YaCTh YpaBHEHUS
ypaBHEHUs
91 Pemenue ypaBHeHMit Pemaror ypaBHeHUs
92 Pemrenue 3a1au ¢ noMOLIbIO YpaBHEHUM CoctaBnarb OyKBEHHBIC BBIPAKECHUS U
ypaBHEHUS 110 YCIOBUIO 33/1a4UH, PEIIAIOT
ypaBHEHUS, TPAMOTHO O(DOPMIISIOT pelIeHUe
3aJ1a4u
93 CocraBneHue ypaBHEHUH 1O YCIOBHSIM CocTaBnath OyKBEHHBIC BBIPAXKECHHS U
3a1a4y ypaBHEHUS 10 YCIOBUIO 33/1a4H, PEIIAIOT
ypaBHEHUS, TPAMOTHO O(DOPMIISIOT pelIeHUe
3aJ1a4u
94 Pemrenue 3amau ¢ noMoup1o CoctaBnath OyKBEHHBIC BBIPAKECHHS U
COCTaBJICHUS] YPAaBHEHHI YpaBHEHUS 10 YCIOBUIO 3a7a4d, PEIIA0T
ypaBHEHUs, TPAMOTHO O(DOPMIISIOT pelIeHUe
3a/1a4u
95 Pemenue 3amau Pemaror 3aaun ¢ TOMONIBIO YpaBHEHUA,
IPaMOTHO O)OPMIISIFOT pEIllIeHUe 3aa9u
96 Kontponbnas padota Ne5 o teme BrimonHs0T 1eHCTBHS CO CMEIIaHHBIME

«YpaBHEHUS»

I[p0651MI/I, PECIA0OT YPABHCHUSA, pCIIAOT
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3aJ1a4M C IOMOUIbIO YpaBHEHUS

97

AHann3 KOHTPOJIbHOM pabOTHI.
3aHuMaTeNbHbIC 33Ja9H

PemaroT mornueckue 1 3aHUMaTeILHEBIE
3a1a4uu

98

Pemenue 3aHnMaTeIbHBIX 3aga4

PemaroT mornueckue 1 3aHUMaTeILHEBIE
3a1a4uu

JdecATn4HBI
e 1podu (34
yaca)

99

TloHnaTHe MOJIOKUTEIHHOU IECATUYHON
npodu

3anuceIBaTh OOBIKHOBEHHBIE U CMEIIAaHHBIE
IpoOH B BHJIC JECATUYHBIX APOOEH, UNTATh
MOJTy4YEHHBIE 3aIIMCH, 3aIUCHIBATD
JECATUYHBIC IPOOU B BUI€ OOBIKHOBEHHBIX
npobeit

100

UteHue 1 3a11ch JECATUYHBIX ApoOei

YuTaTh U 3aIUCHIBATH JCCATHUHBIC JPOOH,
3aIIMCHIBATh OOLIKHOBEHHEIE U CMENIAHHEIE
IpOoOH B BHJIC JECATUYHBIX IPOOEH,
3aIHUCHIBATH JICCATUYIHBIC IPOOU B BUJIE
OOBIKHOBEHHBIX JIPOOEH, BRIPAXKATh OJTHU

CAWMHUIBI USMEPCHHA MAaCChbl, BPCMCHHU U T.II.

yepes Ipyrue eIuHUIIbI C TOMOIIBIO
JECATUYHBIX Ipo0ei

101

[TpaBuiI0 CpaBHEHUS TOJIOKUTEIBHBIX
JECATUYHBIX Ipo0eit

DopMyIUPYIOT MPABUIIO CPABHEHUS
ACCATUYHBIX ITOJTOXKHUTCIBbHBIX I[p06eﬁ,
ypaBHHUBATh YUCIIO MUQP MOCIE 3ansiTo y
JIpo0el, CPaBHUBAIOT JIECATUYHBIE IpOOH

102

CpaBHEHME MOJTOXKUTEIBHBIX
JECATUYHBIX Ipo0eit

DopMYyTUPYIOT IPABUIIO CPABHEHUS
ACCATUYHBIX ITOJTOXKHUTCIBbHBIX )Ip06efl,
CPaBHHBAIOT JIECATUYHBIE IPOOH,
pacrionarats ApoOH B MOPSAKE BO3PACTAHUS
U yOBIBaHUS, yKa3bIBaTh YUCIIO,
PacIiooKeHHOE MEXKIY 33JaHHBIMU
YHCIIaMH, BBIPAXKATh OJTHU €IUHUIIBI
W3MEpPEHUST MacChl, BPEMEHH U T.II. Yepe3
JpyTHUE eANHUIIBI C TTOMOIIBIO IECATUIHBIX
npobeit

103

CrnosxeHue MOJ0KUTENbHBIX JECITHUHBIX
npobeit

DOopMyIUPYIOT IPABUIIO CIOKEHUS
JECSITUUHBIX Ap0oOel, HaXOAIT CYMMY
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JIECATUYHBIX Ipo0ei

104 BrlunTanue noyoKuTENbHBIX DOopMyIHMPYIOT IIPABUIIO BEIYUTAHUS
JECSITUUHBIX Apooeit JECSITUYHBIX Apo0Oeii, HaXOAST Pa3HOCTh
JECSITUUHBIX Jpo0eit
105 Ciio’)KeHHe ¥ BBIYMTAHUE DOopMYJIUPYIOT MPABUIIO CIOKECHUS U
MOJIOKUTEITBHBIX JIECATUIHBIX JPOOeii BBIYUTAHUS JCCITHYHBIX IPOOEH, HAXOIAT
CYMMY M Pa3HOCTb IECATUYHBIX IpoOeii,
BBIUUCIISIIOT PALIMOHAIBHBIM CIIOCOOOM,
IPUMEHSISI 3aKOHBI CIIOKEHUSI U TTpaBHIIa
PaCKpPBITHsI CKOOOK
106 | HaxoxxaeHue cyMMBbI U Pa3HOCTH Haxonsat cyMMy 1 pa3HOCTb JECATHYHBIX
MOJIOKUTEIBHBIX JECATUYHBIX APOOEH Ipo0ei, BEIYUCIIAIOT, 3aMEHSSI IECATUUHYIO
JIpo0Ob OOBIKHOBEHHOM U HA0OOPOT, PEIIAOT
3aJ1a4u
107 [IepeHnoc 3ansToil B MOJTOKUTEIBHOM DOopMYIUPYIOT IPABUIO YMHOKEHUS U
NECATUYHOMN 1podH JeJIeHus AecsTuaHou mpoou Ha 10, 100,
1000 4 T.4., YMHOKATh U JEIUTh
necsTHaHyo 1pook Ha 10, 100, 1000 u T.11.
108 YMHOKEHUE U JIeTIeHUE JeCITUYHOM DOopMYyIUPYIOT IPABUIO YMHOKEHUS U
npobu Ha 10, 100, 1000 u T.1. NeeHus AecsITHIHOoN apobu Ha 10, 100,
1000 4 T.1., YMHOKATh U JEIUTh
necsaTuyHyo apoos Ha 10, 100, 1000 u 1.11.,
NEePEBOIUTH U3 OJTHUX €AUHUIL] U3MEPEHUS B
Apyrue
109 [IpaBuno0 yMHOXEHUS JECATUYHBIX DopMyIHPYIOT IPABUIIO YMHOKEHUS
npobeit JECSITUUHBIX Ap0oOei, HaXOoAsIT 3HaUEeHUE
POU3BEICHUS AIECATUYHBIX IpoOeit
110 YMHOK€EHUE AeCATUYHBIX Ipodeit DOopMyIHMPYIOT IIPABUIIO YMHOKECHUS

JECSITHYHBIX Ap00Oeii, HAXOAST 3HAUYCHUE
MIPOM3BENICHUSI IECATUYHBIX Tpo0ei

111

HaXO)K)IeHI/Ie MPOU3BCACHUSA NECATUIHBIX
npo0eit

DOopMyJIHPYIOT MPABUIO YMHOKEHUS
JECSITHYHBIX Ap0Oeii, HAXOAST 3HAUCHUE
MIPOU3BEACHUS JECSITUUHBIX ApOOeH,
BBIYMCIISIIOT PAIMOHAIIBHBIM CITIOCOOOM,
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IIPHUMCHASA 3aKOHbI YMHOXCHUA

112 Pemenne 3a1au ¢ OMOLIBIO YMHOKECHUS DOopMyIHMPYIOT IIPABUIIO YMHOKECHUS
JeCATUYHBIX ApoOeit JECATUYHBIX ApoOeil, HaXOAAT 3HaUEHHE
MIPOU3BEACHUS ACCATHUHBIX IPOOEH,
BBIUHMCIISAIOT PALIMOHAIBHBIM CIIOCOOOM,
MIPUMEHSIS 3aKOHBI YMHOXKEHHUSI, PEILIAIOT
3a/1a41
113 Jlenenue necATHUHON ApoOHu Ha DOopMyIHMPYIOT IPABUJIO IEICHUS
HaTypaJIbHOE YUCIIO JECATUYHOM poOU Ha HaTypaJIbHOE YUCIIO,
HaXOJAT 3HAUE€HUE YaCTHOTO, IPOBEPSIOT
IIOJIyYEHHBIH PE3yJIbTaT
114 Jlenenue Ha JECATUUHYIO APOOb DOopMyIHMPYIOT IPABUIIO IEICHUS
JECATUYHOM TpoOU Ha JECATUYHYIO 1pO0b,
HaXOJT 3HAUE€HUE YaCTHOTO
115 Jlenenue npobeit @OopMyNHPYIOT IPABUJIO JI€TIECHUS
JECSITUYHOM IpoOU Ha IECATUUHYIO ApOOb,
HaXOAT 3HAYEHUE YaCTHOT'O
116 Bce nelictBus ¢ 1eCITHYHBIMU TPOOSIMHU BBINOJIHAIOT BBIYKUCIICHUS €
HOJIOKHUTEIbHBIMH JECITUYHBIMU JPOOSIMU
117 Kontponbnas padota Ne6 o teme BBINOIHSAIOT BBIYKUCICHUS €
«ITonmoxkuTenpHbIE 1ECATUUHBIE APOOU» HOJIOKHUTEIbHBIMH JECSITUYHBIMU IPOOSIMHU
118 AHanu3 KOHTPOJILHOM pabOTHI. Haxozaat nponeHT ot yucia u 4ucio 1o ero
JlecaTuuHbIe APOOU U MPOLICHTHI IPOLEHTY, YBEJINYUBATh U YMEHbBILIATh
YKCJIO HA HECKOJIBKO MPOLIEHTOB
119 CrnosxHble 3a/1a4¥ Ha TPOLEHTHI PemraroT 3a1a4n Ha MPOLIEHTBI, TPAMOTHO
o(popMIISIIOT pereHus 3a1a4
120 3ajaun Ha TIPOLICHTHI Pemaror 3agaun Ha MPOLEHTHI, TPAMOTHO
o(popMIISIIOT pereHus 3a1a4
121 Pemenue 3aga4 Ha MPOLIEHTHI Pemaror 3agaum Ha MPOIEHTHI, TPAMOTHO
o(popMIISIIOT perieHus 3a1a4
122 JlecsiTuuHblie JpoOH MPOU3BOJILHOTO Haxopst 3HaueHuss CyMMBI, Pa3HOCTH,
3HaKa IIPOU3BEACHNS U YACTHOT'O JIECATUYHBIX
JIpo0el ¢ pa3HbIMU 3HaKaMHU
123 Bce neficTBHsI ¢ 1€CATHUHBIMU APOOSIMU HaxonsT 3HaueHHs CyMMBI, Pa3HOCTH,
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IMPOMU3BOJIbHOI'O 3HAKaA

MPOU3BEICHUS U YACTHOTO JACCATUYHBIX
npobeii ¢ pa3HbIMU 3HAKAMHU, PEIIAOT
ypaBHEHUS

124

[Tpubnmxenue AecATHUHBIX Tpodei

HaspiBath npubinkeHne TaHHOTO YnCIa,
OIPEEIISIIOT 3HAYAINE YHCIIA, HAXOAAT
NpUOIMKEHNE YUCIIa C U30BITKOM H
HEJOCTaTKOM, OKPYTJISITh YHCIIO C 3a1laHHOM
TOYHOCTBIO

125

[TpubamkeHne Yrciia ¢ HeJOCTATKOM M
U30BITKOM

Ha3spiBaTh npuOIMKEHHE TAHHOTO YKCIIa,
OTIPECIISIOT 3HAYAIIME YHCIIA, HAXOJISAT
NPUOJIMIKEHNE YKCIIa ¢ U30BITKOM 1
HEJOCTAaTKOM, OKPYTJIATh YUCIIO C 3aIaHHOM
TOYHOCTBIO

126

OxpyrieHue JecsITUHUHBIX ApoOei

HaspiBaTh npubiinkeHne 1aHHOTO YHCIa,
OIIPEIEIISIOT 3HAYAIINE YHCIIA, HAXOAAT
NpUOJIMKEHNE YuCIia C U30BITKOM H
HEJOCTaTKOM, OKPYTJISTH YHCIIO C 3a1aHHOM
TOYHOCTBIO

127

HpI/I6HI/I)KeHI/Ie CYMMBI U PAa3HOCTH ABYX
YHUCCJI

DopMyTUPYIOT IpaBUIIa TPUOIHKEHHOTO
CJIO)KEHUS, BHIYUTAHUS JBYX YUCEN, HAXOJIST
npuOIMKEHNE CYMMBI U Pa3HOCTH JIBYX
YKCell, OKPYIJISTh YUCIIA C 3aJaHHOU
TOYHOCTBIO

128

[Tpubnmxenne npousBeneHus AByX
quce

DopMyIUPYIOT IPABUIIO MPUOINKEHHOTO
IIPOU3BEJCHUS BYX YUCEI, HAXOIAT
MpUOIHKEHNE TPOU3BEICHUS ABYX YHUCEIl,
OKPYIVIATh YUCJIA C 33JaHHON TOYHOCTBIO

129

[TpubnmxeHne 4acTHOTO JIBYX YHCEl

DopMyIUPYIOT IPABUIIO MPUOINKEHHOTO
YaCTHOIO JIBYX YMCEJI, HAXOIAT
IIPOU3BENCHNE YaCTHOTO JIBYX YHCEIL,
OKPYIVIATh YUCJIA C 33JaHHOU TOYHOCTBIO

130

KonTponbnas padora Ne7 no teme
«Jlecatuunble qpoOu MPOU3BOIHLHOTO
3HaKa. JlecsTuuHble 1poOH U MPOLIEHTHI»

PemraroT 3a1aun Ha MPOLIEHTHI, OKPYIJISTH
JeCATUYHbIE POOU, HAXOAT MPUOIHKEHNE
CYMMBI, Pa3HOCTH, IPOU3BEIACHUS U
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YaCTHOT'O

131 AHalli3 KOHTPOJIBHOU paboTHI. Pemaror nornueckue U 3aHMMaTEIbHbBIC
3aHuMaTeIbHbIE 3aJaUN 3a1a4
132 Pemienne 3aHMMaTeIbHEBIX 33129 PemraroT nporudeckue u 3aHUMAaTeIIbHBIC
3a1a4
OOBLIKHOBEH 133 Pasnoskenue moJIoKUTEILHON OOBSICHATD, KAKUMH CIIOCOOaMU MOKHO
HbIE B JECATUYHON IpoOU B KOHEUHYIO Pa3liokUTh OOBIKHOBEHHYIO IpOOb B
JeCATHYHDbIE JECSITHYHYIO IPO0h JECSITHYHYIO, IPUBOJSAT IPUMEPHI,
apoou (24 COKpaIarh IpoOHu, 3aMMChIBaTh IECATHUHYIO
yaca) JpoOb B BHUJI€ OOBIKHOBEHHOM M HA000POT
134 IIpencraBpneHne NONOXKUTEIbHON OOBICHATH, KAKUMH CIIOCOOaMU MOKHO
OOBIKHOBEHHOM JAPOOU B BUJIC KOHCUHOM Pa3NIoKUTh OOBIKHOBCHHYIO JpOOb B
JECATUYHOMN IpoOH JECSTUYHYIO, IPUBOJSAT IPUMEPHI,
COKpaIarh IpoOH, 3aNMCHIBATh ACCATUIHYIO
JIpoOb B BHJI€ OOBIKHOBEHHOM ¥ HA000POT
135 beckoHeuHbIE IEPUOINYECKHE OOBSCHATDH, B KAKOM CIIy4ae HECOKpaTuMas
JECATUYHBIC TPOOH 0OBIKHOBEHHAs ApOoOb HE oOpalaercs B
KOHEUYHYIO, 3alUChIBATh YUCIIO B BUJIC
NePUOIUYECKON TPOOH, HA3bIBATh €€
TIEPUOJI, PaCKIaAbIBaTh OOBIKHOBEHHYIO
Jpo0b B MEPUOIUYECKYIO
136 | Pa3noxeHune 0ObIKHOBEHHOW JpoOH B OOBSCHATDH, B KAKOM CITy4ae HECOKpaTuMas
OECKOHEUYHYIO MEPHOTUIECKYIO OOBIKHOBEHHasI IpoOb He oOparaercs B
NECATUYHYIO IPOOh KOHEUHYIO, 3alMIChIBATh YHCJIO B BUE
NepPUOANYECKON IpoOu, Ha3bIBATh €€
TIePUOJI, PACKIAAbIBATh OOBIKHOBEHHYIO
JpoOb B EPHOJUUYECKYIO
137 Henepuoanuecknue 6eckoHeUHbIE DOopMyIHMPYIOT MOHATUS PAMOHAIBHOTO,
JECSITHUHBIC POOH HUPPALMOHATIBHOTO U JE€HCTBUTEIBLHOTO
YuCIIa, MPUBOIAT IPUMEPHI, 3alTUCHIBAThH
Yyclia, MPUHAJIeKAIINE MHOKECTBAM
138 JleicTBUTEILHBIC YHCTIA DopMYyTUPYIOT TOHATHS PAIIHOHATBHOTO,

HppallOHAJILHOTO U ﬂeﬁCTBHTCHBHOFO
qucia, IPpUuBOJAAT MPUMCEPEI, 3alIMCEIBATH
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qucia, MpuHajICKalrue MHOXKCCTBAM

139

JnuHa oTpeska

OrnpeaensioT JJIMHY OTPE3Ka, CTPOSIT B
TETpaJH OTPE3KH 3aJaHHOU JIJTUHBI, IETUTh
OTPE3KU Ha paBHBIC YaCTU

140

W3mepenue namHbI OTpe3ka

OmnpenensioT JUIMHY OTpe3Ka, CTPOSAT B
TETPaJid OTPE3KU 3aJaHHOM JJIUHBI, ICJIUTh
OTpPE3KH Ha PaBHBIC YaCTH, 3aIMCHIBATH
MPUOIMKEHHYIO JUTMHY OTpe3Ka € 3a1aHHON
TOYHOCTBIO

141

Pemrenne 3a1a4 Ha U3MEpPEHUE JUTMHBI
oTpe3Ka

OmnpenensioT JUIMHY OTPE3Ka, CTPOAT B
TETpaju OTPE3KHU 33aHHON JJIUHBI, IEJIUTh
OTPE3KH Ha PaBHbIE YACTH, 3aIIMCHIBATh
NpUOJIMKEHHYIO JUIMHY OTpe3Ka C 3aJJaHHON
TOYHOCTbBIO

142

HJ'II/IHEI OKPY’KHOCTHU

3anuceiBaTh (GOPMYITY JUIsS BBIUMCIICHUS
JUTMHBI OKPY>KHOCTH, BEIYUCIISIOT JTHHY
OKPYXHOCTH, TIOHUMATh, YTO YHCIIO 7T -
UPPAOHATIBHOE YHCIIO, YTO ISl PEILICHUS
3a71a4 MOKHO MCIOJIb30BaTh €ro
npulOJIMKeHue.

143

[Imomane kpyra

3anuceIBaTh GOPMYITY JUIsl BBIYMCIEHUS
IUIONIAIN Kpyra, BBIYUCISAIOT IJI0Lab
Kpyra, OObSICHSTh, KaK BBIIIOJIHUTH
U3MEPEHUE, ECIIU TIOMEHSTH OHO U3
HCXOJHBIX JIaHHBIX

144

Pemenue 3amay Ha npuMeHeHUU HOPMYIT
JUIMHBI OKPY’KHOCTB U IJIOIIAIA Kpyra

3anucheIBaTh GOPMYJIBI IS BHIYUCICHUS
JUIMHBI OKPY’KHOCTH U IUIOIIAU KpYra,
HCII0JIb30BaTh (DOPMYJIBI 111 pELICHUS
3a/1a4

145

Koopaunatnas ocb

DOopMyIHpYIOT ONpPEIETICHUE
KOOPAMHATHOU OCH, KOOPAVHATHI TOYKHU Ha
KOOPJMHATHOW OCH, OTM€YaTh TOYKH C
3aIaHHBIMUA KOOPJAMHATAMU HA
KOOPAMHATHOU OCH

76



146

N300pakeHre 0OBIKHOBEHHBIX IpoOei Ha
KOOPAMWHATHOH OCH

DOopMyIHPYIOT OIPEIEICHUE
KOOPAMHATHON OCH, KOOPAWHATHI TOUYKH Ha
KOOPJAMHATHON OCH, OTMEYaTh TOYKHU C
3alaHHBIMHA KOOpIMHATaMH Ha
KOOPAMHATHOU OCHU

147

N300pakeHne necaTHIHbIX ApoOeii Ha
KOOPAMWHATHOH OCH

Otmeuats 3aJaHHbIE TOUKH Ha
KOOpPAMHATHOM OCH, YKa3bIBaTh YHCIIOBBIC
IIPOMEXYTKH, yIOBJIETBOPSIOLINE
YHICIIOBOMY HEPABEHCTBY

148

JlexapToBa cucTeMa KOOpPAMHAT HA
IJIOCKOCTH

HazbiBaTh abcuuccy v opiMHaTy TOUKH,
U300paXCHHON Ha PUCYHKE, OMPEICIIIIOT
KOOPAMHATHI TOYEK, OIPEIECIISIIOT
pacIoiokeHne TOUeK, eCIH a0CIcca TOUKH
WINM OpJIMHATa PaBHBI HYJIU, CTPOSIT CUCTEMY
KOOPJIMHAT U OTMEYATh HA HEW TOUKHU

149

KOOpI{I/IHaTI)I TOYCK Ha IMIOCKOCTHU

HazbiBaTh abcuuccy v opiuHaTy TOUKH,
U300paXEeHHON Ha PUCYHKE, OMPEICIIIIOT
KOOPJMHATHI TOYEK, OIIPENEIISIOT
pacIoIoKeHNe TOUEK, eCIl adCcIucca TOUKH
WJIY OpJIMHATA PABHBI HYJIH, CTPOSIT CUCTEMY
KOOPJAMHAT U OTMEYaTh HA HEW TOYKH,
CTPOSIT PUTYPHI 110 TOYKAM, HAXOIST
KOOPJMHATHI [IEPECEUEHUs NIPSIMBIX

150

ITocTpoeHne Ha KOOPAMHATHOU
IJIOCKOCTH TOYEK C 3alaHHBIMU
KOOpAMHATaMU

Ctposr cucteMy KOOpAMHAT U OTMEYaTh Ha
HeH TOYKHU, CTPOAT PUTypHI IO TOUKAM,
HaXOJST KOOPAUHATHI NIepeceyeHus NPIMbIX

151

Cronbyarbie TuarpaMMel

OnpenenstoT BeTUUHHBI, TOIb3YsACh
CTOJI0YATON JUArpaMMou, CTPOSIT
CTOJIOUATYIO TMarpaMMy

152

I'pacduxu

UYurath rpaduk BeIUYUHBI, CTPOST Irpaduk
3aBUCHUMOCTH

153

[TocTpoenue cTonOUaThIX AUATPAMM U
rpaduKOB MPOIIECCOB

OnpenenstoT BeTUUUHBL, TTOIb3YsACh
CTOJI0YaTON JUarpaMMou, CTPOSIT

77



CTONOYATYIO TUarpamMmy, YHTaTh Tpaduk
BEJIMYMHBI, CTPOST Irpa)uK 3aBUCUMOCTH,
pelaloT NpoCTeHIINe 3a/1a41 Ha aHAJIN3
rpadguka

154 KontponbHas padota Ne§ o reme 3anuchIBaTh AECATHYHYIO IpOOb B BUJIC
«OOBIKHOBEHHBIE ¥ JIECITUIHBIE IPOOHY OOBIKHOBEHHOW ¥ HA00OPOT, pacKIIaabIBaTh
O0OBIKHOBEHHYIO JIpOOb B MEPUOIUIECKYIO,
BBIYUCIISIIOT JUIMHY OKPY>KHOCTH U TUIOIIAAb
Kpyra, CTpOAT CUCTEMY KOOpJIUHAT U
OTMEYaTh HA HEN TOYKHU
155 AHaM3 KOHTPOJIBHOM pabOTHI. Pemaror 3ajaum Ha coOCTaBJICHUE U
3aHuMaTeIbHbIC 331a41 paspesanue puryp
156 | Pemienue 3aHUMAaTENbHBIX 3324 PemaroT 3aaun Ha cocTaBiIeHHE U
paspesanue Guryp
Hrorosoe 157 OtHomenus. [Iponopunn Haxoxat Hen3BeCTHBIN WIEH NPONOPLIHH,
MOBTOPEHUE pemaroT 3a/1a4u Ha IPsIMO B 0OPaTHO
(19 yacos) IPONOPLIMOHAIBHBIE 3aBUCUMOCTH
158 [IpoueHTHI PemaroT 3a1a4M Ha IPOLICHTHI
159 Crno>xeHue ¥ BBIYUTAHUE IENBIX YUCEell BoInonHsA0T AeCTBUS CIIOKEHUS U
BBIYMTAHUS 1EJIBIX YHCEIl
160 | YMHOXeHUE U AeJIEHUE LEbIX YUCEI BrInoaHsAOT 1eHCTBUS YMHOXKEHUS U
JICTICHUS TIEJIBIX YHCEeIT
161 CrnoxxeHue U BRIYUTaHUE Jpo0ei BBINOIHSAIOT EUCTBUS CIIOKEHUS U
BbIUMTaHUs Apobei
162 YMHOXEHUE U JIeTIeHne apooeit BrinonHs0T 1eicTBUST YMHOXKEHUS U
JenieHust 1pooeit
163 YpaBHeHUs PemaroT ypaBHEHUs1, COCTaBIATh ypaBHEHUE
110 YCJIOBHIO 33/1a4U
164 JlecsiTuaabie TpOOH UwuTaTh U 3aMKCHIBATh JECATUYHBIC IPOOH,
BBITIOJIHSIIOT BCE JIEUCTBUS C JECATUYHBIMU
IpobsiMu
165 CnoxeHue ¥ BbIYUTAHUE JECATUUHBIX BhINoOAHSAIOT COKEHHE U BBIYUTAHUE

npobeit

JECATUYHBIX IPOOEH, penialoT TeKCTOBBIC
3a71a4u

78



166 YMHOXKEHUE U JETIEHUE IECATUIHBIX 1 BBINOJIHAIOT YMHOKEHUE U JACICHUE
npoben JECATUYHBIX Tpo0ei
167 Ci10)KHbI€ 3a1a4M Ha TTPOLICHTHI 1 Pemaror 3a7aun Ha IPOIIEHTHI, TPAMOTHO
0OpPMIISIFOT pelIeHUs 3a/1a4
168 OOBIKHOBEHHBIE M ICCATUYHBIE IPOOH 1 3anuchIBaTh AECATHYHYIO IpOOb B BUJIC
OOBIKHOBEHHOH M HA00OPOT, PacKJIaAbIBaTh
0OBIKHOBEHHYIO JIpOOb B MEPUOTUICCKYIO
169 | JlexapToBa cuctema KOOpAMHAT Ha 1 Crposr cucteMy KOOpAMHAT U OTMEYaTh Ha
IIOCKOCTH HEW TOYKH, CTPOAT (DUTYpPHI IO TOYKAM
170 Pemenne TeKCTOBBIX 3a7a4 1 OCMBEICIUBATh TEKCT 3aJa4l, U3BJICKATh
He00X0IMMYI0 HH(POPMAIHIO, CTPOSIT
JIOTUYECKYIO LIETIOUYKY PACCYKACHUH,
KPUTHYECKH OLICHUBATh IMOJYyYECHHBINH OTBET
171 HToroBasi KOHTpOJIbHAs paboTa 1
172- | PezepB 4
175
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AJITEBPA 7 kaacc

Anrebpa, 7 kiI.: yaeOHUK 1J1s1 001eoopazoBaTebHbIX yupexkaenuii / FO.H.MaxkapwrueB u 1p. — M.: IIpocBemenne, 2017.

Pa3nen Ne Tema ypoka Komnnue Jara OCHOBHBIE BUABI AESITEILHOCTU
IpOrpamMMbl, | ypoka CTBO o0yyaroImuxcs
[Inan (OF) ¥
KOJINYECTBO 4acoB
4acoB
1. IToBTOpenue «Bpluncinenue 3HaYeHUI 1 Haxozsat 3HaueHus YUCIIOBBIX BBIPAXKEHUHN
BBIPAKCHUI»
Breipaxenusi,
TOARACCTBA, 153 Yucnoble BEIPAKEHUS 2 Haxonst 3HaueHne 4UCIIOBBIX BBIPAKECHUN
ypaBHEHMS
22 4ac 4-5 Bripaxkenus ¢ nepeMeHHbIMU 2 Haxonsar 3HaueHus BbIpaKeHUM ¢
NEPEMEHHBIMU IIPU YKa3aHHBIX 3HAUEHUAX
HEPEMEHHBIX
6-7 CpaBHeHUE 3HAUEHUI BbIpaXKEHUM 2 CpaBHUBAIOT YHCIIOBBIE BBIPAXKEHMUS,
HUCIIOJIB3YS 3HAKU <,>, CUHTATh U
COCTaBJISITh IBOMHbIE HEPABEHCTBA
8-9 ToxnectBa. ToxecTBEHHBIE 2 BoinonustoT npocreiime npeodpazoBaHus
peoOpa3oBaHus BHIPAKEHUI BBIPAYKEHUI: IPUBOJUTD [1000HBIE
cllaraeMble, pacKpbIBaTh CKOOKH B CyMMe
WM PA3HOCTH BBIPAKEHUN
10 Konmponvnasa paboma Nel no meme 1 Pemrator ypaBHeHus Bujaa ax = b npu

«YHucnosvie BbIPAJNCEHUAL. BblpanC'eHu}Z C
nepemeHHbIMU»

PAa3JIMYHBIX 3HAYCHUAX a U b, a TaKXEC
HECJIOXKHBIC YPABHCHUS, CBOAAIINCCS K HUM.
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11

YpaBHEHHE U €r0 KOPHU

Pemarot ypaBHeHUs BUa ax = b npu
pa3IMYHbIX 3HAYEHUSX a U b, a Takxke

HECCJIIOXXKHBIC YPAaBHCHUS, CBOAAIINECS K HUM.

12-14 JIuHeitHOe ypaBHEHUE C OJJHOM PemaroT ypaBHeHus Buaa ax = b npu
MIEPEMEHHOMN pa3IMYHbIX 3HAYEHUSX a U b, a Takxke
HECJIO)KHbIEC YPABHEHUS, CBOJISIIIINECS K HUM.
15-17 | Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHHUI Hcnonb3yroT annapaT ypaBHEHHUH 1J1s1
pELIeHHs] TEKCTOBBIX 3aad,
WHTEPIPETUPOBATH PE3YIbTAT
18-19 Cpennee apudmernyeckoe, pa3max, Mojia Hcnonw3yroT craTucTuyeckue
XapaKTEPUCTUKHU ISl aHAJIU3a PsIia JAHHBIX
B HECJIOKHBIX CUTYaIUAX
20 MenuaHna kak cTaTUCTHYECKas Hcnonw3yroT craTucTuyeckue
XapaKTEePUCTHKA XapaKTEPUCTUKHU ISl aHAIU3A Psiia TAaHHBIX
B HECIIOXKHBIX CUTYAIIHIX
21 Pemenue 3agau nmo reme KoHTpoJib yMEHMI1 1 HaBBIKOB U3 YPOKOB
«CTaTUCTUYECKUE XaPAKTEPUCTUKI
22 Konmponvnas paboma No2
«Cmamucmuueckue Xxapaxmepucmuxu»
23 Uro Takoe QpyHKIUS Boruncnsitor 3HaueHus: GyHKINH, 3a1aHHOM

(hopMyI0#i, COCTaBIATH TAOIUIIBI 3HAUCHU T
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DyHKIMHU
11 gac

(GyHKIMU.

24

Brruncnenue 3HaueHUH (QyHKITUH 110
dbopmyiie

Boraucrnsor 3Hauenust GyHKIUH, 3aJaHHON
(hopMyII0#i, COCTABIATH TAOIUIIBI 3HAUCHU T
(hyHKIMH, CTPOUTH TpadUKH

25-27

I'paduxu QyHKIHIA

Boraucinsor 3Hauenust GyHKIUH, 3a1aHHON
(hopMyI10ii, COCTaBIATH TAOIUIIBI 3HAUCHU I
dbyskumun, crpouTth rpadhuku CTposT
rpaduku QyHKIMIA ¢ UCTIOIH30BAHUEM
TaOJIUL 3HAYECHUN

28-29

IIpsiMast mponOpUMOHAIIEHOCTD U €€
rpaduk

Paccyxxnatot, Kak BIUsET 3HAK
koa¢dulreHTa K Ha pacroIoKEeHUE B
KOOpJIMHATHOM IUIOCKOCTH rpaduka
¢byHKIMYU y=kx, e k#(, KaK 3aBUCHUT OT
3HAYECHHM K ¥ b B3aUMHOE PaCIIOJIOKEHUE
rpadukoB 1ByX QyHKUUN y=kx+b

30-32

JIuneitnas GpyHkuus u e€ rpadux

PaccyxnmaroT kak 3aBUCUT OT 3HAYCHHH K U
b B3aUMHOE pacroyokeHne rpauKoB IByX
¢bynkuuit y=kx+b UHTEpIIpETUPYIOT
rpaduKu peanbHbIX 3aBUCUMOCTEH,
OTHCBIBaeMBbIX (popmynamu Buja y=kx, TJae
k#0,

y=kx+tb

33

Koumponvnas paboma Ne3 no meme
«DyHKYUU»
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Crenens c 34 Omnpenenenne CTENEHU ¢ HaTypaJIbHbIM [IpuMeHAIOT CBOMCTBA CTENEHHU IS
HaTypaJIbHbI MoKa3aTejiemM peoOpa3oBaHUs BEIpAKEHUH (YMHOXKCHHE
M Y JICTICHUE CTETICHEH )
MOKa3aTeIeM
11 yac 35-36 VYMHOXKEHUE U [eJIEHUE CTEIEHEN [IpuMeHstOT CBOMCTBA CTENEHU ISt
peoOpa3oBaHUsl BbIPAKEHUHN (YMHOKEHUE
Y JICJICHUE CTETICHEH )
37-38 Bo3Benenue B creneHb NpoOU3BENCHUS U [IpuMeHsIOT CBOMCTBA CTENEHU ISt
CTEIIEHU peoOpa30BaHUs BHIPAKEHUI
39 OnHOUJIEH U €ro CTaHAAPTHBIN BUJT YMHOXeHuEe 0IHOWICHOB. Bo3Benenue
OJIHOWICHOB B CTENECHb
40-41 YMHOXkeHUE 0IHOWICHOB. Bo3Benenue YMHOXkeHue oilHOWIeHOB. Bo3Benenue
OJIHOWJIEHA B CTENIEHb OJIHOWICHOB B CTENECHb
42-43 OyHKIUN y=X2 1 y=X3 U UX rpapuku Pemaror rpaduuecku ypaBHeHUs
44 Konmponvnas paboma Ne4 no meme
«Cmenenv ¢ HamypanbHbiM
noxkasamenemy
45 MHOro4JIeH ¥ €ro CTaHAAPTHBIN BUT BBINOJHAIOT CIIOXKEHHUE U BBIYUTAHUE
MHOT'OUYJIEHOB
46-47 Ciio’)keHne 1 BBIYUTAaHUE MHOTOYWIEHOB BBINOJHAIOT CII0XKEHNUE U BEIUYUTAHUE
MHorouneHsl

MHOT'O4JICHOB
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17 gac 48-50 YMHOK€EHUE OJHOUWIEHA HA MHOT'OWIEH BbINONMHAIOT yMHOXKEHHE OAHOWIECHA Ha
MHOTOYJIEH

51-53 BriHecenne 0011ero MHOKHUTEINS 32 PacknanpiBatoT MHOTOWIEH HA MHOXKHUTEIIN
CKOOKH (BBIHECEHHE OOIIETO MHOKHUTEIS 32 CKOOKH)

54 Koumponvnas paboma Ne5 no meme YMHOXaI0T MHOTOUYJIEH HA MHOTOYJICH
«MHnoeounenvl. Ilpouszsedenue oonounena
HAa MHO20YNEH»

55-57 YMHOKEHHE MHOTOUYJIEHa HA MHOTOYJICH YMHOKal0T MHOTO4JICH HA MHOTO4JIEH

58-60 Pa3noxxeHre MHOrousI€Ha Ha MHOKUTENH PacknanpiBatoT MHOTOWIEH Ha MHOKHUTEIH
CHoCcoO0M TPYNIUPOBKU (cmoco0 rpynmupoBKU)

61 Konmponvnas paboma Ne6 no meme
«IIpouzeedenue mHo20UIEHOBY

@opmynsl | 62-63 Bo3Benenue B kBaapar CyMMBbI U [IpumeHsoT popMyJIbl COKpAILIEHHOTO
COKpaIEHHOT Pa3HOCTH JIBYX BBIPAXKCHUI YMHOXEHHS B IIPe0Opa30BaHUIX MIEITBIX
0 YMHOXCHUS BBIPQXEHHUI B MHOTOYJICHBI
19 yac

64-66 Pasznoxenne Ha MHOKUTENHN C IOMOIIILIO PackiiagpIiBaroT MHOTOYJIEH Ha MHOKUTEH C
dbopMyI KBaJipaTa CyMMBI U KBaJparta MOMOIIBbIO (OPMYIT COKPAIIEHHOTO
pa3HOCTH YMHOXEHUS

67-68 YMHOKEHHUE Pa3HOCTH JIBYX BBIpAKEHUN [TpumenstoT popMyny pa3HOCTH KBAAPATOB
Ha UX CyMMY

69-70 Paznoxxenne pasHOCTH KBaJpaToB Ha PackiiaipiBatoT MHOTOWIEH HA MHOKHUTEIH C

MOMOIIBIO (POPMYJIT COKPALIIEHHOTO
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MHOXHUTCIN

YMHOKECHUS

71-72 PaznoxeHre Ha MHOXKUTENN CyMMBbI U PackitaipiBaroT MHOTOWIEH HA MHOXKHUTEIH C
pa3HOCTH KyOOB MOMOIIIBIO (hOPMYIT COKPALLIEHHOTO
YMHOXEHUS
73 Koumponvnas paboma Ne7 no meme [IpeoOpa3oBBIBAIOT BEIPAKEHUS B
«DopmyIbl COKPAUWECHHO20 YMHONCEHUSLY MHOTOYJIEH
74 [IpeoOpazoBaHUe IEIOTO BHIPAKCHHS B PackiiaipiBaroT MHOTOWIEH HA MHOXKUTEIN
MHOTOYJIEH Pa3IMYHBIMH CIIOCO0AMU
75-76 [TpumeHeHrne pa3TUIHBIX CIIOCOOOB /IS [Ipeo6pa3oBbIBaIOT BBIpAKEHUH TpU
pa3noKeHUs MHOTOUYJIeHa HA MHOXUTENN pellIeHUU YpaBHEHH
77-79 [Ipumenenue npeoOpa3oBaHUi LENbIX [IpeoOpa3oBbIBAIOT BBIpAXKEHUS
BBIpKCHUI pa3nuuHbIMH criocobamu ((popmyisl
COKPAIIIEHHOT'O0 YMHOXEHUS U JIP)
80 Konmponvnasa paboma Ne§ no meme
«IIpeobpazosanue yenvix ulpasxceHui»
81 JIuHelHbIE YPaBHEHHUS C JBYMSI CrposT rpaduk TMHEHHOTO YpaBHEHUS C
IIEPEMEHHBIMU JBYMsI IEPEMEHHBIMU
c 82-83 I'paduk MHEHHOTO ypaBHEHUS C ABYMS CrposT rpaduk TMHEHHOTO YpaBHEHUS C
UCTEMBI
_ IIEPEMEHHBIMU JBYMsI IEPEMEHHBIMU
JUHEHHBIX
YPaBHEHHU 84-85 Cucrembl TMHENHBIX YPaBHEHUH C IBYMs PemaroT rpaduieckum crnoco0oM CUCTEMBI
16 gac JIMHEUHBIX YPAaBHEHUH C ABYMs

NMEPpCMCHHBIMU

NEPpECMCHHBIMU
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86-88

Cnooco0 moaCcTaHOBKU

[IpumenstoT cnoco0 MoACTaHOBKY IpU
pEUIEHUU CUCTEM JIMHEHMHBIX YPABHEHUI C
JBYMS IEPEMEHHBIMU

89-91 Crnioco0 croxxeHus [IpuMeHSIOT CrIocO0 CIIOKEHUS TTPU
PEILIECHNN CUCTEM JIMHEMHBIX YPAaBHEHUH C
JIBYMs IEPEMEHHBIMU
92-94 Pemenue 3ama4 ¢ mOMOIIBIO CHCTEM Pemarot TekcToBbIC 3a4a4M, UCIIOJIB3YS B
yYpaBHEHUN Ka4yecTBe alredpandyeckoi MOAEIN CUCTEMY
ypaBHEHUH
95 Pemenue cucrem ypaBHEHUN PemaroT cructembl TMHEHHBIX YPABHEHUH,
pa3IUYHBIMU CIIOCOOaMU peleHue 3a1a4 ¢ IOMOILIBIO CUCTEM
96 Koumponvnasa paboma Ne9 no meme
«Pewenue cucmem nunetinvix
VPABHEHUU»
[ToBTOpenue | 97 PelreHne nTUHENHBIX ypaBHEHUN [TpumMeHsI0T POPMYIIBI COKPALIEHHOTO
3a Kypc 7 YMHOXEHHUSI, U151 peoOpa30BaHUs LEbIX
KJ1acca -9 yac BBIpAYKEHU I
98-100 | ®opMyIIbl COKPAIIEHHOTO YMHOXKEHUS PemaroT cuctembl TMHEHHBIX YpaBHEHUI
CIIOCOOOM ITOICTAHOBKH M CIIOCOOOM
CIIOKEHMSI
101- Pemenue cucrem TMHEHHBIX YpaBHEHUM [TpuMeHsIOT HOPMYITBI COKpPAIIIEHHOTO
103 YMHOKEHHS, pEICHUE JIMHENHBIX
YpaBHEHUH, CHCTEM JIMHEWHBIX YPaBHEHUN
104 WroroBas koHTpoJsibHAs paboTa AHanM3upyOT COOCTBEHHBIE OIINOKU
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105 Pabora Hazg ommOKamu 1
TFEOMETPHA 7 kaacc
JI.C. Artanacsan, B.®.byry3os, C.b.Kanomues, «I'eomerpus.7-9 knaccei», M., «[Ipocsemenue», 2017.
Kouanu Jara
Pasznen €CTBO
MIPOrPaMMBlI, Ne Tema VDoka 1acos OcHOBHBIE BH/bI 1eSITEIbHOCTH
KOJINYECTBO | ypOKa yp ILnan daxT o0yyaromuxcs
4acoB
1 OO6pabaTeIBatOT HHPOPMALIUIO U TIEPEIAIOT €€
1 [Ipsimast 1 oTpe3ok YCTHBIM, MUCbMEHHBIM 1 CHMBOJIbHBIM
crocobamu
1 OOpabaTbIBalOT MH(POPMAIUIO U NIEPEIAIOT ee
2 JIyd u yron YCTHBIM, TpauecKuM, TUCHbMEHHBIM U
HavansHbie CHUMBOJIBHBIM CIIOCOOAMHU
reOMETPUYEC 1 BnasieroT CMBICIIOBBIM YTEHHEM.
KM€ CBEJICHUS 3 CpaBHEHHE OTPE3KOB U YIIIOB [TpencraBnsoT HHGOPMAIHIO B pa3HBIX
(10 9) (bopmax (TekcT, rpaduka, CHMBOJIBI)
1 'Y cTaHaBIMBAIOT AaHAJIOTUH JIJIS1 TOHUMaHUS
4 N3mepenue oTpe3koB 3aKOHOMEPHOCTEH, HCIIONB3YIOT UX B
CIICHUH 3a]a4
2 [TpencTaBisiroT HHPOPMAIUIO B PA3HBIX
5-6 N3mepenue yrios peil (opwmar p

bopmax (TekcT, rpaduka, CHMBOJIbI)
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'Y cTaHaBIMBaOT aHAIOTHUU JJIA IIOHUMAaHUuA

7 CMeKHBIE U BEPTUKAJIBHBIC YTJIBI 3aKOHOMEPHOCTEH, UCIIOJIB3YIOT UX B
peleHuy 3aaa4
Haxondar B yueOHMKaX, B T.4. UCIIOJIb3YS
8 IlepnenquKynspHbIe IPSMBIE NKT, nocToBepHYIO HHPOPMALHIO,
HE00X0IUMYIO JUIs pelIeHUs 3a1a4
OCyILIECTBIIAIOT CPaBHEHUE, U3BJIEKAIOT
HE00X0AUMYIO HH(POPMALIHIO
Pewenune 3anay no reme: «HavyanbHbie JHMYI0 HH(OPMALHIO,
9 nepedOpMyIUPYIOT YCIOBUE, CTPOSIT
[EOMETPUUECKUE CBEICHUS
JIOrMYECKYIO LENOUYKY
Konmponvnaa paboma Nel no meme: [IpUMEHSIOT NTOyYEHHbIEC 3HAHUS TIPU
«Hauanvnoie ceomempuueckue ceéedenus» pelLleHuy pa3InYHOro BUJA 3a7a4
10
BoccranaBnuBaroT NpeAMETHYIO CUTYaLUIO,
ONMCAaHHYIO B 33jaue, nepeopMyIupyroT
11-12 | TpeyronbHUK yo Aase, nepedopmympy
yCIIOBUE, U3BJIEKATh HEOOXOAUMYIO
UH(pOpMaLIHIO
. YcTaHaBIMBaKOT aHAJIOTUH JIJIs1 TOHUMaHUS
[lepBsIii mpU3HAK paBEeHCTBA TPEYTOJb- .
13 HHKOB 3aKOHOMEPHOCTEH, NCIOIB3YIOT UX B
pelIeHNN 3a1a4
. [IpuMeHsIOT Noay4YeHHbIE 3HAaHUS TpU
TpeyroabHUKH 14 [TepnieHquKymsAp K IpsIMO P yi p
(17 1) PELICHNUHU PAa3IMYHOrO BUJA 3a7a4
Ctposr noruuecku 060CHOBaHHOE
MenunaHsbl, OUCCEKTPUCH! M BHICOTHI
15 paccyXJIeHue, BKIIOYAKOIlee YCTAaHOBICHHE
TpPEeYrojJbHUKa .
MIPUYKUHHO-CJIEICTBEHHBIX CBSI3ei
o CTpyKTYpHUpYIOT 3HaHUS, ONPEAEIISIOT
CBoiicTBa paBHOOEAPEHHOTO PYKTYPHPY » OTPelt
16 OCHOBHYIO U BTOPOCTEIIEHHYIO
TpPEeYrojJbHUKA
uH(pOpMaIHIO
17-18 Bropoii u TpeTnii npu3HaKu paBeHCTBA 'Y cTaHaBIMBAIOT AaHAJIIOTUH JIJIS1 TOHUMaHUS

TPCYTrOJIbHUKOB

3aKOHOMepHOCTeﬁ, HCIOJIB3YIOT UX ITPU
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CIICHHMH 3aJa4

Bropoii u TpeTuil Ipu3HaKu paBeHCTBA

O06pabaTpIBalOT HH(POPMAITUIO U TIEPEIAIOT

19-20 €€ YCTHBIM, IINCbMEHHBIM U CUMBOJIBHBIM
TPEYroJIbHUKOB
criocodamu
AHanu3upyioT (B T.4. BBIIACIAIOT ITIABHOE
21 OKpY>XHOCTh pyior ( ¢ ’
pa3aeNSIOT Ha YacTH) U 0000IIA0T
N AHaIU3uPYIOT U CPAaBHUBAIOT (DAKTHI U
22 [TocTpoenust UpKyneEM U JTUHEUKON pyio p b
SIBJICHUSI
23-24 | 3ajlaun HA NOCTPOCHUE BiiageroT cMbICTIOBBIM YTEHUEM
BoccTranaBnuBaroT npeAMETHYIO CUTYAIUIO,
2526 Pemenue 3anay no teme: «Tpeyronb- OINMCaHHYIO B 3ajaue, nepeopMyIupyroT
HUKI» yCIIOBUE, U3BJIEKATh HEOOXOAUMYIO
UHPOPMALIHIO
Konmponvnas paboma Ne2 no meme:
27 «Tpeyzononukuy [TpuMeHSIOT MOTyuYeHHBIE 3HAHUS TIPU
pellIeHUH Pa3InYHOro BUa 3a/1a4
BoccTranaBnuBaroT npeaMeTHYIO CUTYAIHUIO,
ONMCAaHHYIO B 33jaue, nepeopMyIupyroT
28 [TapannenpHble MpsiMble o ase, nepegopmypy
yCJIOBHE, U3BJIEKATh HEOOXOIUMYIO
nHdopMaLnIo
O06pabaTbIBalOT MH(DOPMAIUIO U NIEPEAIOT
[Tpu3Haku napaaienbHOCTH JIBYX
[Mapamnensuer | 29-31 DSMLLX €€ YCTHBIM, TUCbMEHHBIM, TpaUIeCKuM 1
€ MpsiMble P CHUMBOJIbHBIM CIIOCOOaMU
(13 4) CTposT TOrMYecKu 000CHOBaHHOE
paccyxeHue, BKIIoYarolee yCTaHOBJIEHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3eH
32-36 | Axcuoma napajiieNIbHbIX MPSIMBIX P !
VYcTaHaBnUBalOT aHAJIOTUH /1711 TOHUMaHUS
3aKOHOMEPHOCTEH, UCIIOJIB3YIOT UX B
pelIeHUH 3a1a4
CTposT 1OrMuecKu 000CHOBaHHOE
Pemenue 3anay no teme: «llapamnens-
37-39 paccyJIeHne, BKIIOYAIOIIee YCTaHOBICHUE
HBIE MIPSMBIC)» .
IPUYMHHO-CJIE/ICTBEHHBIX CBSI3eH
40 [IpuMEHSAIOT NOJyYEHHBIE 3HAHUS TIpU
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Konmponvnaa pavoma Ne3 no meme:
«llapannensvuvie npamovie»

pEIICHUH PAa3IMYHOTO BUJIA 33]1a4

BoccranaBimBaioT MpeMeTHYIO CUTYAIHIO,
OIIMCAHHYIO B 331a4e, epedopMyIupyoT

41-42 | Cymma yriioB TpEyrojbHUKA YCJIOBHE, U3BJIEKATh HEOOXOIUMYIO
nH(pOpMAIIHIO
YcTaHaBIMBaIOT aHAJIOTUH IS TOHUMaHHS
3aKOHOMEPHOCTEH, UCIOIB3YIOT UX B
CooTHoIIEHUSI MEXly CTOPOHAMU U
43-45 peuienuu 3a1a4 [I[puMeHsIOT noyyeHHbIe
yriamMH TPeyrojJbHUKa
3HAHUS TPU PEIICHUU PA3IUYHOTO BHA
3a/1a4
Konmponvnas paboma Ne 4 no meme:
[TprMeHSIOT MOJTy4YeHHBIE 3HAHUS TIPU
CooTHoteHust 46 «Coomnowenus mexicoy CmopoHamu u
pelLlIeHUH Pa3InYHOro BUa 3a/1a4
MEXY yenamu mpey2oabHUKa»
CTOpPOHAMHU U BoccranaBnmBaroT mpeAMETHYIO CUTYAIIHIO,
yriaamMu OIMMCaHHYIO B 33jaue, nepeopMyIupyoT
TPEyroJibHUKA CJIOBHUE, U3BIIEKATh HEOOXOAUM
peyt 47-50 | [IpssMoyronbHbIE TPEYTOIbHUKU Y ’ FIMYTO
(18 u) uHpopMaIroo YCTaHaBIMBAIOT aHAJIOTHH
JUTS TIOHUMaHUS 3aKOHOMEPHOCTEH,
UCIOJIB3YIOT MX B PEIICHUH 3a/1a4
Ctposr noruuecku 060CHOBaHHOE
[TocTpoeHue TpeyrojibHUKa IO TPEM
51-54 paccyXJIeHue, BKIIOYaloIlee yCTaHOBICHHUE
JJIEMEHTaM 5
MIPUYNHHO-CJIC/ICTBEHHBIX CBSI3EH
CTposT TOrMYecKu 000CHOBaHHOE
Pemenue 3anay no teme: paccyxeHue, BKIIoYarolee yCTaHOBJIEHUE
55-57 | «IIpsimoyroJibHBIE TPEYTOIBHUKH. NPUYMHHO-CJIEICTBEHHBIX CBsI3el
['eomeTpruecKue MOCTPOSHUS [TpuMeHSIOT MoTydeHHbBIE 3HAHUS TIPU
pelIeHUH Pa3JInYHOTO BHJA 3a/1a4
Konumponvnaa paboma Ne 5 no meme:
[TpuMeHSIOT MOTydYeHHbBIE 3HAHUS TIPU
58 «IIpamoyzonvuvie mpeyzoivHuKu.

Feomempuuecxue ROCMPOECHUA)

[PCHICHUHA PA3JIMYHOTO BUAA 3aaa4
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AHaAIM3UPYIOT ¥ CPABHUBAIOT (PAKTHI U

59-61 | [loBTOpenue. TpeyroibHUKU
SIBJICHUS
Hrorosoe
3 CtposT JToru4ecKu 000CHOBAaHHOE
IIOBTOPEHHE
(12 ) 62-64 | IloBTopenue. [lapamiensHble IpsIMbIE paccy)IeHHe, BKIFOYAIOIIEE YCTAaHOBICHUE
IPUYMHHO-CJIEACTBEHHBIX CBS3EU
IToBTrOopenue. COOTHOILIEHNE MEXKT 4
65-68 p Y Biiagerot cMbICTOBBIM YTEHHUEM
CTOpPOHAMHU U yIJ1aMH TPEYTrOJbHUKA
69-70 | Peseps 2
IF'EOMETPUS 7 kaace
[Toropeno A.B. 'eometpus: YueOnuk s 7-9 ki1. o61eodpazoBaTenbHbIX yupexaenuit, - M.: [Ipocsemenue, 2016
Paznen Ne Tema ypoka Kouuu | arta OcHOBHBIE BUbI 1eATEJIbHOCTH
MIPOrpamMMBbl, ypoxka €CTBO o0y4aromuxcs
KOJIMYECTBO 4acos
1acos Ilinan dakTt
OCHvOBHLIe 1. I'eomeTpuueckue ¢urypsl. Touka u 1 Pelmiaio 331241 110 TeMe, H300pakarh Ha
CBOMCTBA TpAMast. PUCYHKE TOUKH H TIPAMBIE
MIPOCTEUILINX 2. Otpesok. 3mepenne oTpe3KoB. 1
reoMeTpuyec 0 . .
Kux Guryp 3-5 [Tonymnockoctu. Ionynpsmas. Yrom. 3 TKHaJIBIBaIuOT OT JaHHOU TO‘IKVI/I Ha TaHHOU
(14 '—IaCOB) 6 EHcceKTpnca yriia 1 TOJIYIIPSIMOM OTPE30K 3aJaHHOU AJIMHBI, OT
JAHHOM MOJIYNPSAMOU B 3aJaHHYIO
7 OTkJ1agpIBaHUE OTPE3KOB U YIIIOB 1 TIOJIYTJIOCKOCTD YTOJI € 3aJJaHHOU I'pajyCHOM
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8-9

TpeyronsHuk. BeicoTa, Mennana u
OHCCeKTprca TPEYroJbHUKA.

MEpOH, pelIaroT 3a7aui Ha HaX0KJIECHUE
BEJIMYMHBI yTia

10 CyIecTBoBaHHE TPEYTONbHHKA, Pemaror 3a1a4m 110 TEME, CTPOSAT MeIUaHbl,
PABHOTO TAHHOMY. BBICOTBI M OMCCEKTPHCHI TPEYTOIEHUKA
11-13 [TapamiensHble npsiMble. TeopeMBbl U
JI0Ka3aTeJbCTBA. AKCHOMBI.
14 Kontpoabnas padora Ne 1 mo reme
«OCHOBHBIE CBOMCTBA NPOCTEHIINX
reomMerpu4eckux Gpuryp»
Cmextbien | 15-16 CMeaxHbIe YIbL CTposT yroi, CMEXHbIHI ¢ JAHHBIM YTJIOM,
BEPTUKAJIbH
g 17-18 | Bepruxambibie yrioL. HaXOJAT Ha PUCYHKE CMEKHBIE YTJIbI,
(8 gacos) 19 [lepnenukynsipHble NpsMBbIE. PEINIOT 3442144 N0 TeME CTPOT
JOKA3ATEBCTEO OT MPOTHBHOTO. BEPTUKAJIbHbIC YIJIbl, HAXOAST HA PUCYHKE
20-21 | Pemenue 3anau «CMexXHbIE U BCPTUKATIBHBIC YIJIBL, PEIIAIOT 3a/[a41 TO
BEPTUKAJIBLHBIE YIIIBI» TeMC
22 Kontpoabnas padora Ne2 no teme
«CMeKHbIe U BepTHKAJIbHbIE YIJIbD)
[Ipu3naku 23 [IepBbIil IpU3HAK paBeHCTBA VYuaT npu3HaKku paBeHCTBA TPEYTOJIbHUKOB,
paBeHCTBA TPEYTOJIbHUKOB. pEeIaroT 3a/1a4M 110 TEME.
TPEYIrOJIbHUK | 24 Bropoii npr3Hak paBeHCTBa
OB TPEYTOJIbHUKOB.
(15 gacos) 25 Pemenne 3amau  «llepBblii u BTOpOH
IIPU3HAK PABEHCTBA TPEYTOJIBHUKOBY
26-28 | PaBHOOeIpEHHBIN TPEYTOJIbHUK.
29-31 | CBoiicTBO MeIMaHBI PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA
32-34 | Tpernii NpU3HAK PABEHCTBA
TPEYTOJIBbHUKOB
35-36 | Pemenue 3anau «lIpu3Haku paBeHcTBa
TPEYTOJILHUKOB
37 KonTposabHas pa6ora Ne 3 no teme
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«IIpu3HaKHu paBeHCTBA
TPEYroJ1bHUKOB)

Cymma 38 IlapanienbHOCTE MPAMEIX OnpenensioT MOHATHE MPSIMOYTOIBHOTO
YIJIOB
TpEyrobHHI 39 Vb, 00pa3oBaHHBIE MTPU NTEPECCUCHUN TpeYroIbHIKA, KaTeTa 1 TUIIOTCHY3BL,
xa (14 JBYX TIPAMBIX CeKyIiieit CBOWCTBO OCTPBIX YIJIOB IPSIMOYTOJIBHOTO
TPEyroJIbHUKA, IPU3HAKU PaBEHCTBA
4acoB) 40 ITpu3Hak nMapauIeIbHOCTH MPAMBIX.
» IPSMOYTOJIBHBIX TPEYrOJIbHUKOB IO
41-42 | CpolicTBO yIiIoB, 00pa30BaHHBIX MPH
TMIIOTEHY3€ U KaTeTy, [0 TMIOTeHY3€ U
nepecedeHn  MapauieabHbIX TPSIMBIX
. OCTpOMY YIIIy.
CEeKYUIEH.
43-45 | Cymma ymioB TpeyrojiabHUKa. BHennue
YIJIbl TPEYTOJIbHUKA.
46-47 | IlpsiMOYronbHBIN TPEYTOJIbHUK.
48 Cy1iecTBOBaHUE U €IMHCTBEHHOCTh
HEepHEeHIUKYIIsIpa K MPsIMOH.
49-50 | Pemenue 3amau «Cymma yrioB
TPEYrOJIbHUKA»
51 Kontpoabnas padora Ne 4 o reme
«CyMMa yIJI0B TPeyroJabHUKA»
I'eomerpuuec | 52 OKpy’XHOCTb BhINonHAIOT HOCTPOSHNE OCHOBHBIX
KHe = o reoOMeTpHUecKuX Guryp.
MOCTPOEHHS KPY’)KHOCTb, OTIHCaHHAsI OKOJIO
(14 wacon) TPEyroJbHUKA
54 KacarenbHast K OKpYyXHOCTH
55 OKpyXHOCTb, BIIUCAHHAs B TPEYTOJIBHUK
56 ITocTpoenue TpeyronbHMUKa ¢ JaHHBIMU
CTOpPOHAMH.
57 [TocTpoenue yriia, paBHOTO JaHHOMY.
58 [TocTpoenue OMCCEKTPUCHI yTIa.

I[eJ'ICHI/IC OTpPC3Ka MOoIoJjiaM.
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59-60

[TocTpoenue neprneHAuKyIspHOU
MIPSIMOM.

61-62 | T'eomerpuueckoe MECTO TOYCK.
63 MeTton reoMeTpuyecKux MeCT
64 Pemenue 3anau «I'eomeTpuueckue
HOCTPOCHHSDY
65 Kontpoabnas padora NeS no teme
«eoMeTpuYecKne MOCTPOECHHUS
[ToBTOpenue | 66 Pemenne 3amay mo teme: «llpu3Haku [TpuMEeHSIOT MoTy4eHHbIC 3HAHUS TIPU
(5 gacoB) paBEHCTBA TPEYTOIHLHUKOBY peIIeHIH Pa3InYHOTO BH/A 33,144
67 Pemenue 3anau no teme: «Cymma yrioB
TPEYTrOJILHUKAY.
68 Pemenue 3anau no reme: «CMeEXHBIE U
BEPTHKAJIbHBIC YIJIBL.)»
69-70 | Pemenue 3a1a4 o teme:

((HapaHHeJ'IBHOCTB IIPSAMBIX.»

94



AJITEBPA 8 kiaacc

Anrebpa, 8 KiI.: yaeOHUK 1151 00111e00pa3oBaTeNbHbIX yupexaenuii / / FO.H.Maxkapseiues u n1p. — M.: IIpocsemenne, 2017.

Paznen Jara
Iporpamm,
KOJINYECTBO Konmye
YaCoOB No /it Tema ypoka CTBO OCHOBHBIE BUJIbI AEATEIBHOCTH
[nan dakTt
4acoB
1-2 2 [ToBTOPSIIOT OCHOBHBIE ITOHATHS TEMBI
MHOFOWICHEL «Muorounen». [IoBTOpsIOT OCHOBHBIE
TosTopeHue MaTeMaTUYECKUE OTepaliy ¢
MHOTOYJICHAMU: BBIHOCSAT OOt
(4 waca) MHO>KUTENb 32 CKOOKH, TPYNIHUPOBKA,
MPEICTABIISIIOT BEIPAKEHUS B BUJIE
MHOTOWICHA;
3-4 DopMyIIbl COKPAILICHHOTO YMHOXKEHHUSI. 2 [ToBTOPSIIOT OCHOBHBIC MTOHATHS B (HOPMYITBI
TeMbl «DOPMYJIbI COKPAILIEHHOTO
YMHOXEHHUs». [[pUMEHSAI0T OCHOBHBIE
(hopMyIIbI COKpPAIIEHHOTO YMHOKEHHUS Ha
MpaKTHUKE.
5-8 Pammmonanbueie 4 3HAKOMSTCS C TIOHSATUSAMHU JIPOOHBIE
BBIPKCHHUS BBIPQXCHUS, YUCITUTEh U 3HAMEHATEIb
anredpandeckou 1podu, 061acTh
Pammonanbubie JIONYCTUMBIX 3HAUCHUH. YyaTcs
IpoOH 1 Ux pacrmo3HaBaTh palMoHaIbHBIE IPOOH;
CBOMCTBa HaXOJST 00JIaCTH AOMYCTUMBIX 3HAUYECHUI
(28 gacoB) NepeMEHHOH B IpodH
9-10 | OcHoBHOE 2 3HAKOMSTCS C OCHOBHBIM CBOMCTBOM
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CBOICTBO
npodu

pauuoHanbHOU npobdu. [Ipumensitor
OCHOBHOE CBOIMCTBO paIllMOHAIBHOM JpoOu
P IIpeoOpa3oBaHUU APOOEH 1 MX
COKpaIleHHH

11-13

Coxpamenue apo0beit

3HAKOMATCS C IIpUHOHUIIaMHA
TOXKJIECTBEHHBIX MpeoOpa3zoBaHuil IpoOeii.
Y4arcs TOKJISCTBEHHO COKPAIIaTh
palMoHaibHbIe IPOOH; GOPMYITUPYIOT
OCHOBHOE CBOMCTBO PalMOHAIBHBIX APOOEi
¥ IPUMEHSIIOT €ro IS TpeoOpa3oBaHuit

14-16

Crno)keHHe ¥ BRIYMTaHUE JpOo0eH ¢
OJIMHAKOBBLIMU 3HAMEHATEISIMU

3HAKOMATCA € IPABWIIAMU CIIOKECHHUS U
BBIUMTAHUS PallMOHAJIBHBIX ApoOei ¢
OJIMHAKOBBIMY 3HAMEHATEIIMU. Y 4aTCs
CKJIaJIbIBATh IPOOH C OJJUHAKOBBIMHU
3HAMEHATESIMU; OOBSICHSIOT IpaBuia
CJIO’KEHUS U BBIYUTAHUS Ipo0eit ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU

17-19

Crnosxenue u BeIYHTaHUE ApoOei ¢
Pa3HBIMU 3HAMEHATEISIMU

3HAKOMSATCS C AITOPUTMOM CIIOKESHHS U
BBIYUTAHUS JPOOCH ¢ pa3HBIMU
3HAMEHATEIISIMH; C aJITOPUTMOM OTBICKAHHS
o01ero 3HaMeHaTess. Yuarcs HaXOIUTh
00IMii 3HaM€EHATENb HECKOJILKUX
palMoHaIBHBIX ApOoOei

20

Kontponsnas padora Ne 1 o teme
«PanmonanbHbIe JpoOu U UX CBOMCTBa»

[IpuMeHSAIOT Ha NMPAKTUKE TEOPETUUECKUN
Matepuan no teme «ParmoHansHbIe ApoOH U
UX CBOWCTBa»

21-22

YMHo)eHue apodeit

3HAKOMSTCS C TIpaBUJIaMU YMHOKEHUS
panroHaNbHBIX ApoOeit. CTPOAT anropuT™M
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YMHOX€EHHUS 1po0el, ynpouiasi BBIpaKeHUs

23-25

Bo3sBenenue npobu B cTeneHb

3HAKOMSTCSI C ITPABHJIAMHU BO3BEICHUS
palMOHATBHBIX Ipo0eCi B CTEIICHB;
CBOMCTBaMH PallHOHAIBHOI Ipo0H pH
BO3BCJICHUHU B CTCIICHD. Yuarcs uc-
IIOJIB30BATH AJITOPUTMbI YMHOKCHU A
npoOeit; Bo3BeeHHs IpoOU B CTEIICHb,
YIIPOLLAs BEIPAXKCHUS

26-28

JeneHnue

npobeit

3HAKOMSTCS C TTpaBUIaMU JCICHUS
panMoHAIBHBIX ApoOeH. YuaTcs
MOJIB30BATLCS AJITOPUTMAMU JCIICHHS
npoOeii; BO3BEACHUS APOOH B CTECTICHD,
yIpoIias BEIPaKCHUS

29-32

[IpeoOpaszoBanue
paIMoHaIBLHBIX
BBIPAYKEHU I

3HAKOMSTCA C TIOHATUAMH IIeJIoe, IPOOHOE,
paHI/IOHaJILHOC BI)Ipa)KCHI/IC, paHI/IOHaJH)HaSI
IpOoOb, TOKIECTBO. YUarcs
peoOpa3oBLIBaTh pallMOHATLHBIC
BBIPAXXEHHUSI, UCIIONIb3Ys BCE ACHCTBHUS C
npo6simu [Ipumensitot mpeodbpazoBaHus
paHI/IOHaJ'H)HI)IX BI)Ipa)KeHI/II\/JI JJISA peHIeHI/H[
3a7a4

33-34

OVYHKINA

K
¥ =2 ueerpapuk

3HAKOMSTCS C IOHSATUSIMUA BETBb
runepoosl, KO3pGUIUEHT 0OpaTHON
IPONOPLUUOHAIIBHOCTH, aCUMIITOTA,
CUMMETpHUS TUIIepOOIIBL: C BUIOM U

K
g — =
Ha3BaHWeM rpapuka GyHKun ¥ = .

VYyarcs BBIYUCIATH 3HAYCHUSI (PYHKLINH,
3a/laHHBIX (OpMYyJIaMU; COCTABIISATh
TaOJIUILy 3HAUEHHI; CTPOUTH U ONUCHIBATh
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CBOMCTBA [T APOOHO-paIMOHATIBHBIX
(GyHKIUH; TPUMEHSTH AJI1 TOCTPOCHUS
rpaduka 1 ONMCAaHUs CBONCTB aCUMIITOTY

35 Kontponbnas padota Ne 2 o teme [IpuMeHsIOT Ha MPAKTUKE TEOPETUUECKUIMA
«Omneparuu ¢ qpoosimu. podbHo-pa- Matepuan o teme «Onepanuu ¢ ApoOsMH.
[UOHAIbHAs QYHKLIUS JpoOHo-pannoHanbHast QyHKIH»
36 PannonansHbIe 3HAKOMSTCS C IOHATUSIMU pallMOHAIbHbIE
qucia YKClla, MHOXKECTBA PAllMOHAIIBHBIX U
HaTypaJibHbIX 4ynces. OcBauBatOT CUMBOJIBI
MaTEMAaTHUYECKOTO SI3bIKA U COOTHOIICHHUS
MEXy 3TUMHU CUMBOJIaMU. Y4arcs
KBanpathsie OIHCBIBATh MHOXKECTBA LIEJIBIX
KOpHHU paroHaIbHBIX, NEHCTBUTENBHBIX U
(224aca) HaTypAJIbHBIX YHACEI
37 WppatmonanbHble 3HAKOMSTCS C IOHSATUEM UPPALMOHATIbHBIE
Yucna yyclia: ¢ NPUOIMKEHHBIM 3HaYCHUEM YHUCIIA.

VYuyarcs paznuyaTh MHOKECTBA
HUPPALMOHATIBHBIX YMCEN IO OTHOIIEHUIO K
JPYTUM YKCIIaM; IPUBOSAT TPUMEPDI
HUPPALMOHATIBHBIX YHACEI: HAXOIAT
JECSITHYHBIE TPUOIMKEHHS PAITUOHATIBHBIX
U UppallMOHAIBHBIX YHCEIT
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38-39

KBagpartusie kopHH. ApudMeTHuecKkuit
KBaJIpaTHbIN KOPEHb

3HAKOMSTCS ¢ MOHATHUSIMH
apuMeTHYECKU KBaJIpaTHBIH KOPEHb,
MOJIKOPCHHOE YHCJI0; ¢ CHMBOJIOM
MaTeMaTUKH 11 0003HAYEHUSI HOBOI'O
yrciaa — va. DopMyIUPYIOT ONpeeacHHe
apu(pMEeTHUIECKOTO KBAPAaTHOTO KOPHSI:
W3BJICKATh KBAIPATHBIC KOPHU U3 MTPOCTHIX
qyucen

40

YpaBHeHue

X2=a

3HaKOMATCA C MOHATHEM apU(METUYECKHI
KBaJIpaTHbIN KOPEHb. Y3HAIOT 3HaYCHHE
ypaBHeHus X' =- a. Yuarcs u3BJIeKaTh
KBaJIpaTHbIEC KOPHU: OLICHUBAIOT
HEU3BJIEKa€Mbl€ KOPHU: HAXOMST
NpuOJIMKEHHBIC 3HAYEHUSI KOPHEH;
rpa)MuecKu UCCIIE0BaTh YPaBHEHUE X° = a:
HAXOJAT TOYHBIC U TPUOIMKEHHBIE KOPHH

mpua> 0

41

HaxoxnaeHnue HpI/I6JII/I)I(eHHLIX 3HAYCHHUH
KBaaApPATHOT'O KOPHHA

3HaKOMSATCS ¢ HEKOTOPBIMU
NpUOJIMKEHHBIMU 3HAYEHUSIMU
UPPaLMOHATIBHBIX YHCEN M0JI KOPHEM
(+2.4/3.4/10) u 1p: ¢ TaGnunei
MPHUOIMKEHHBIX 3HAaY€HUH HEKOTOPHIX
HAPPALMOHAIIBHBIX YHCEN. Y4arcs
BBIUUCIIATH 3HAUEHUS HPPAITTOHAITBHBIX
qHcel Ha KAIbKYJIATOPE U ¢ TOMOIIBIO
TaOIUIBI B yueOHUKE

42-43

OyHKIUA
V=vyx

u ee rpadux

3HaKOMSTCS C OCHOBHBIMU CBOMCTBAaMH U
—

rpadukoM QyHKIMU BUAa ¥Y=yx

VYuarcs cTpouTh rpaduk GyHKIHH Y=4x
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OCBOUTH €€ CBOMCTBA. YUaTCs BBIPAXKATh
NIEPEMEHHBIC U3 TEOMETPHUCCKUX U
buzmdeckux GopmMyn

44-45

KBanpaTHbiii KOpeHb U3 TPOU3BEICHUS U
npobu

3HaKOMSTCS CO CBOMCTBAMH
apuMeTHUIECKOTO KBAIPaTHOTO KOPHSI:
MIPOU3BEICHUS U YaCTHOTO (Ipodm). Yuarcs
MIPUMEHSTH CBOMCTBA apU(PMETHISCKUX
KBaJPATHBIX KOPHEH JJIs1 yIIPOIICHUS
BBIPOKCHUH M BBIYUCIICHHUS KOPHEH

46-47

KBanpaTHblii KOpEeHb U3 CTEICHH

3HaKOMSTCS ¢ OCHOBHOM (hopMysoi Moyst
e CTBUTENBHOTO YnCa (4/3?). = |a).
Pemrarot ypaBHEeHHUsI U HEPABEHCTBA C
MoJlyJieM IpauyeCcKy U aHATUTHUECKU;
JIOKa3bIBaIOT IaHHOE TOXKJIECTBO MPU
pemeHnn apupMEeTHIECKUX KBaIPATHBIX
KOpHEH

48

KontponbHas padora Ne 3 o teme
«ITonstue apupmernyeckoro
KBaJIpaTHOT'O KOPHSI U €r0 CBOMCTBA»

[IpuMeHSIOT Ha IPAKTUKE TEOPETHUECKUI
Matepuain o teme «llonstue
apuMeTUYECKOTo KBaJPaTHOTO KOPHS U
€r0 CBOMCTBa»

49-51

BriHecenne MHOKHUTEIIS 32 3HAK KOpHH.
BHaecenne MHOXKUTEIS oA 3HaK KOpHA

OcBauBarOT OMEPAIHIO TIO U3BJICYCHHUIO
apu(pMeTUYECKOro KBaJpaTHOTO KOPHS;
onepaumo BBIHCCCHHUSA MHOXXUTEIIA 3a 3HAK
KOPHSI; ONIEPALlMIO BHECEHUSI MHOKUTEIIS
IOJI 3HaK KOPHS. Y4aTcs BHIHOCUTh
MHOKHUTEND 32 3HaK M1 BHOCUTH MHOXKHUTEb
I10JI 3HaK KBAIPaTHOT'O KOPHS, UCIOJIb3Ysl
OCHOBHBIE CBOIICTBA
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52-55

[IpeoOpazoBaHue BBIPAKCHHIA.
COZIEpIKAIMX KBAJPATHbIC KOPHU

OcBanBarOT NPUHIUI ITPe0Opa3oBaHUs
palMOHAIBHBIX BEIPAKEHUH, COJEPIKAIINX
KBa/IpaTHbIC KOPHU. Y4YaTcs BBIIOIHATH
npeoOpa3oBaHusl, COAEPIKAIIIE OTIEPALHIO
U3BJICYCHUS KBaJJPATHOTO KOPHS,;
0CBOOOXXIAThCS OT UPPALMOHAILHOCTH B
3HaMeHarese Ipoou

56

KonrponsHas padora Ne 4
110 TEME

«CBoiicTBa

KBagpaTHBIX KOpHEH»

[IpuMeHAIOT HA IPAKTUKE TEOPETUYECKUI
MmaTepuain 1o reme «CBONCTBA KBaJpaTHBIX
KOpHEI»

KBanpathsie
ypaBHEHUS
(234aca)

57

ITonstue KBaJApATHOI'O YPAaBHCHUA

3HAKOMSTCS C MTOHATUSIMH KBaJIpaTHOE
ypaBHEHUE, IPUBEICHHOE KBAIPaTHOE
ypaBHEHUE, HETIPUBEICHHOE KBaIpaTHOE
ypaBHCHI/Ie; OCBOUTH HpaBI/IJIO peHIeHI/Iﬂ
KBaJpaTHOI'O YPaBHEHUs. YUaTCs pelaTh
IpoCTeiIre KBaJIpaTHbIE YpaBHEHH
cI10coOOM BBEIHECEHHS OOIIEr0 MHOKHUTES
3a CKOOKH

58

Henonnsle kBagpaTHbIE ypaBHEHUS

3HAKOMSATCA C IOHATUSMU MOJIHOE U
HEIIOJIHOE KBAJPATHOE YPABHEHUE; CO
Croco0aMy peleHus: HeMOIHbIX
KBaJIpaTHBIX YPAaBHEHHUI. Y4aTcs MPOBOJAUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYKICHHUS O
KOPHSIX YpPaBHEHUs C ONIOPOM Ha
orpeieNieHue KOpHsl, QyHKIIMOHAbHbIE
CBOMCTBA 3HaBaTh JIMHEHHBIC U KBAJPATHBIC
ypaBHEHUS, LIEJIbIe YPAaBHEHUS BHIPAXKECHHUI;
peliath KBaJpaTHbIE YpaBHEHUS;
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pacro3HaBaTh JIMHEHHbIC U KBAJAPATHHIC
ypaBHEHUS, 1IeJIble YpaBHEHHUSI-

59

Brinenenue
KBajpara
JBy4JICHA

OcBauBaroT crioco0 perieHus: KBaapaTHOIo
YPaBHEHUS BBIICICHUEM KBaJpaTa
JBy4WI€HA. Y4arcs pelaTh KBaJpaTHbIE
YPaBHEHHUsI C IIOMOILBIO JAHHOTO CII0C00a;
pacrno3HaBaTh KBaJpaTHBIA TPEXWIECH

60

@opMyita KOpHEH KBaPAaTHOIO
YpaBHEHUs

3HaKOMSTCA C OHATHEM JAUCKPUMHHAHT
KBa/IpaTHOTO YpaBHEHUS: C (POPMYyJIaMH ISt
HaXO0X/ICHHS IUCKPUMHHAHTA ¥ KOPHEH
KBA/IPaTHOTO YPAaBHEHHUS: C aITOPUTMOM
pelleHNs KBaJpaTHOIO ypaBHEHHUs. Yyarcs
peaTh KBaJipaTHbIC yPaBHEHHUS IO
U3y4eHHBIM (popmyriam

61

Eme ogna ¢hopmyna KopHeil KBaipaTHOTO
ypaBHEHUs

3HAKOMSTCS C TTOHSATHUEM KBaJPaTHOE
ypaBHEHUE BUJIA ax? + 2kx +¢=0.
OcBauBatoT (hopMyITy A HAXOXKACHUS
JUCKPUMHMHAHTA U KOPHEN KBaJPaTHOIO
ypaBHEHUs. Y4arcs ONpeAessaTh HAIuIne
KOpHEH KBaJpaTHOTO YPAaBHEHUS 11O
JTUCKPUMHUHAHTY U KO3 hULIMeHTaM;
peniaTh yrnpoIuieHHbIe KBAIpaTHBIC
ypaBHEHUS

62-64

Pemrenune 3ama4 ¢ mOMOIIBIO KBaIpaTHBIX
ypaBHEHUH

OcBauBarOT MaTEMaTHYECKYIO MOJIENb
peuieHus 3a/1a4 Ha COCTaBIICHUE
KBaJPAaTHOI'O YPaBHEHUsA. ¥Y4aTcs pelaTh
TEKCTOBBIE 33/1a4¥ Ha HAXOXKIEHUE KOPHEHN
KBaJPAaTHOI'O YPABHEHUS

65-67

Teopema

3HAKOMSATCS C TEOPEMON KOpHE
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Buera

KBaJ[paTHOTO YPaBHEHUSI — TEOPEMOU
Buera. OcBanBaroT OCHOBHBIE (hOPMYIIBI
ISl HAX0XKJICHUS TPeoOpa3oBaHus KOPHEN
KBa/IPaTHOTO YPaBHEHHUS. Y 4aTCsi HAXOIUTh
CYMMY U IPOM3BEJCHUE KOPHEH 110

KO3 pHUIHEeHTaM KBaJpaTHOTO yPaBHEHHUS;
MIPOBOJIUTH 3aMEHY KOA((HUIIMEHTOB B
KBaJ[paTHOM ypaBHEHUU

68 KontponbHas padota Ne 5 o teme [IpuMEeHSIOT Ha IPAKTUKE TEOPETHUCCKUI

«KBaapaTHbie ypaBHEHUS» MaTtepuai 1o Teme «KBanpaTHbie

YpaBHEHUS
69-72 | Pemenue 3HAKOMSTCS C TMOHATHUSMH IIeJI0€, TpoOHOe.

TPOOHBIX palroHaIbHOE BBIpAKEHUE, TOKIECTBO.

palMoOHAIbHBI VYyatcs mpeoOpa3oBbIBaTh palliOHAIbHBIC

YpaBHEHUU BBIPAKEHMUSI, UCIIOJIb3Ys BCE IEUCTBHS C
anredpandeckuMu 1po0sMu

73 3auet no Teme «PereHne IpoOHBIX [IpuMeHSIOT Ha IPAKTUKE TEOPETHUECKUI

paIMOHATBHBIX YPaBHEHUIN» MaTepualn 1o Teme «Perienue qpoOHbBIX
palMoOHAIbHBIX YPAaBHEHUI»: pacliO3HaBATh
palMoHaIbHBIE U UPPAIIOHATIEHBIE
BBIpXECHUS: KJIaCCU(DHUITPOBATH
palMoHaIbHbIC BBIPAKEHUS; HAXOIUTh
00J1aCTh JOMMYCTUMBIX 3HAUCHHI
palMOHATBHBIX BRIPAKEHU; BBITIOTHATH
YHCIIOBBIC U OYKBEHHBIE TIOJICTAHOBKH;
MpeoOpa3oBBIBATH IIENbIE U JPOOHBIE
BBIPaXXECHUS, I0KA3bIBATh TOXK/IECTBA

74-76 | Pemenue 3a1a4 ¢ MOMOIIBIO PaIHo- OcBanBarOT MPaBUIIO COCTABIICHUS

HaJIbHBIX YPABHEHUN

MaTeMaTHIeCKOM MOACIN TEKCTOBBIX 3a1a4,
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CBOJIAIINXCS K PAMOHAIBHBIM YPABHEHUSM.
VYuyarcs pemarb TEKCTOBBIE 3a/1a4U C
COCTABJICHEM MaTEMaTUYECKON MOJIEIH;
PaBHJIbHO O(OPMIISITH pELICHHE
palMOHATIBHBIX U TIPOOHO-PALIMOHAIBHBIX
ypaBHEHUH

77

I'paduueckuit
croco0
pereHus
ypaBHEHUH

OcBauBarOT OCHOBHOW TIPUHIIUI PEIICHUS
ypaBHEHHI rpaIuecKuM CIIoCOO0M.
VYuartcs pemaTs JpoOHbIE palliOHAIBHBIE
ypaBHEHUsI rpaueCcKUM CIIocOO0M;
HaXOJUTh 00JIaCTh OMYCTHUMBIX 3HAYCHUH
Ipodu

78

KonTponbnas padora Ne 6 o teme
«/lpoOHO - parOHAIbHBIE YPaBHEHUSI.
TekcToBbIe 3a1a4M»

VYyaTcs npuMeHsTh Ha TPAKTUKE
TEOPETUUECKUI MaTepHall 1o TeMe
«/IpoOHO- panoHaIbHbIC YpaBHEHUS.
TexcToBBIC 3aMaUN»

HepasencrBa
(254acoB)

80-82

YucnoBele
HEpPaBEHCTBA

3HAKOMSTCS C MIOHATUSIMH YHCIIOBOE
HEPABEHCTBO, MHOYKECTBO JIEMCTBUTEIIbHBIX
yycell. YyaTrcs NPUBOAUTE ITPUMEPHI LIETbIX,
MHHMBIX, BEIIIECTBEHHBIX U
HPPAlUOHAIBHBIX YUCEN; PACIIO3HABATH
palMOHANBHBIE U UPPALMOHAIBHBIC YUCIA;
n300paxkaTh IEUCTBUTEIHHBIC YUCITA
TOYKAMH Ha YUCJIOBOM MPSMOW; HAXOIUTh
JECSITHUHBIE TPUOTMKCHUS
JEACTBUTEIIbHBIX YUCETl, CPABHUBATH U
YOOPSA0UYMBATH UX; PEIIATh MPOCTEUILINE
YHCIIOBBIE HEPABEHCTBA

83-84

CBoiicTBa

3HAKOMATCS C IOHITUEM YHCIIOBOE
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YHCJIOBBIX
HCpPaBCHCTB

HEPaBEHCTBO: C OCHOBHBIMH CBOMCTBAMU
YHUCJIOBBIX HEPABEHCTB. Y4aTCs
(hopmyupoBaTh CBOMCTBA YMCIOBBIX
HEPaBEHCTB; WJTIOCTPUPOBATH MX Ha
YHCIIOBOM MPSAMOM: J10Ka3bIBaTh
HEpaBEHCTBA aIre0panyecKku

85-88

CnoxxeHre 1 YMHOXKEHUE YHCIIOBBIX
HEPABCHCTB

3HAKOMATCS C OCHOBHBIMH CBOMCTBaMH
YHUCJIOBBIX HEPABEHCTB; CBOMCTBAMU
CJIOKCHMSI U YMHOXKEHHSI YUCIIOBBIX
HEPaBEHCTB. YYarcs pelaTh YUCIOBbIE
HEPAaBEHCTBA, UCIOJIb3YsI OCHOBHBIE
CBOICTBA, U NIOKAa3bIBaTh UX PELICHUS HA
YHUCIIOBOM IPSIMOM, YKa3bIBasl YUCIIOBBIC
IIPOMEKYTKH CYLIECTBOBAHUS

&9

HOFpGIHHOCTI) U TOYHOCTH HpI/I6J'II/I)KeHI/I$I

3HAKOMSATCA C OHATUAMHU MPUOIMKEHHOE
3HAa4YCHUE YNCIIa, TPUOIIKEHHUE TI0
HeJI0CTaTKy (M30BITKY), OKpYTJIEHUE YKCIa,
OKpYTJIEHUE YHUCIIa TIOTPEIIHOCTh
npuOJIMKEHUs, OTHOCUTEIbHAS U
a0COJIIOTHAS! TOTPEIIHOCTh MPUOIMKEHUS; C
MIPABUIIOM OKPYTJICHUS IEHCTBUTEIHHBIX
yycell. YuaTcs OlpenesTh NpuOInKeHHbIE
3HAYCHUS YHCEIT, OKPYTJIIATh YHCIa,
coJieprKalire MHOTO (P Mociie 3asiToi,
10 MIPABUITY OKPYTIICHUS

90

KonTponbnas padora Ne 7 o teme
«YucoBbIe HEPABEHCTBA U IX CBOWCTBA

[IpuMeHAIOT HAa IPAKTUKE TEOPETHUECKUI
Marepuai 1o reMe «4uciaoBble HEpaBEHCTBA
U UX CBOMCTBa»

91

[lepeceuenme u 00bEAMHEHHE MHOKECTB

3HAKOMSTCS C IOHATUSIMHU IOAMHOXKECTBO.
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nepeceyeHne U 0ObEMHEHNE *. MHOXKECTB;
C IIPUHILIMIIOM KpyroB Dilsiepa. Yyarcs
HaXOAUTh 00bEIMHEHHE U TIepeceueHre
MHO>KECTB. Pa3HOCTh MHOXECTB; MPUBOAUTD
IPUMEPBI HECIOKHBIX Ki1acCu(UKAIIHiA;
WJUIIOCTPUPOBATH TEOPETUKO-
MHOECTBEHHBIE TTOHITHUS C TOMOUIBIO
Kpyros Jiepa

92-93

YucioBele
MIPOMEXYTKH

3HaKOMSATCS C TIOHATHSIMH YHCIJIOBasI
npsiMasi, KOOPIMHATHI TOYKH, YACIIOBOU
IPOMEXKYTOK. YUaTcsi OTMEYaTh Ha
YHUCJIOBOU MPSIMOM TOUKY C 33JIaHHOU
KOOPJIMHATOM; ONPEesATh KOOPAUHATY
TOYKH; OMPEIEIATh BUJl TPOMEKYTKA

94-100

Pemenne HepaBeHCTB ¢ OQHOU
MEPEMEHHOMN

3HAKOMSATCA C IOHATUSMU HEPABEHCTBO C
OJIHOM MEPEMEHHOM, PEIICHUE JINHEHHOTO
HEPaBEHCTBA; C IPABUIIOM PELICHHUS
JIMHEHHOT O HEPABEHCTBA. YYaTcCs pelaTh
JIMHENHbIC HEPABEHCTBA U PACIionaraTtb Ux
TOYKHU Ha YMCIIOBOM IpsiMoi Pemraror
CUCTEMBI JINHEWHBIX HEPABEHCTB, pac-
rosaras X TOYKM Ha YUCIOBOU NMPAMON

101

3auet no Teme «Penienue cuctem
HEPABEHCTB C OJHOW ITIEPEMEHHON»

[IpuMeHAIOT HA IPAKTUKE TEOPETHYECKUI
Martepuai 1no teme «Penienue cucrem
HEPABEHCTB C OJHOW IIEPEMEHHON): PELIAIOT
CUCTEMBI JINHEWHBIX HEPABEHCTB, UCIIOJIb3Ys
YHUCIIOBYIO NPAMYIO

102

KonTponbnas padora Ne 8
o TeMe

11

[IpuMeHAIOT Ha IPAKTUKE TEOPETHUECKUI
Marepuan rno reme «HepaBeHcTBa ¢ 0OTHON
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«HepaBeHcTBa ¢ OTHOM NIEPEMEHHOMN U UX
CUCTEMBI»

IIEPEMEHHOM U UX CUCTEMBD»

CreneHb ¢
LIEJTBIM
IOKa3aTejieM
( 10 gacoB)

103-
105

OnpeneneHI/Ie CTCIICHU C LCJIbIM OTpHILIA-
TCJIBHBIM IIOKa3aTCJIEM

3HAKOMSATCS C TIOHATHEM CTEIICHb C
OTpULATCIIBHBIM LCJIBIM IIOKA3aTCJIEM: CO
CBOIMCTBOM CTEIICHU C OTpULATCIIbHBIM
LICIBIM IIOKa3aTeIeM. Y YaTcs BEIUYUCIATD
3HAQYCHMS CTEICHEH C IeJIBIM
OTpULATCIIbHBIM IMOKAa3aTCJIEM; YIIPOIIATh
BBIPAXKCHUA, UCIIOJIb3Y: OIIPCACICHUC
CTCIICHU C OTPHULATCIbHBIM IIOKA3aTCJICEM - U
CBOMCTBA CTEIICHU

106-
108

CBoiicTBa CTENICHH C IEIBIM
IIOKa3aTcjiIeM

3HaKOMSTCS ¢ OCHOBHBIMH CBOMCTBaMM
CTEIEHU C LEIbIM OTPULIATEIBHBIM
nokasatesieM. Y4arcsi (GopMyIupoOBaTh €€
ONPEACIICHUE U 3alIUChIBATH B
CUMBOJIMYECKON (hOopMe: HILTFOCTPUPOBATH
IIPUMEPAMH CBOMCTBA CTEIIEHU C LIEIBIM
OTPULATEIBHBIM I10KA3aTENEM; IPUMEHSATD
CBOICTBa CTENEHU s MPeoOpazoBaHus
BBIPAKEHUU U BBIYUCIIEHUN BBINONHAIOT
BBIYMCIICHHS C PEAIbHBIMU JJTAaHHBIMHU

109-
111

CranmapTHBIN BU ynca

3HAKOMSTCS C IOHATHSIMU CTaH)IapTHI)II\/'I BU
IMOJIOKHUTCIIBHOI'O YUCJia, IMTOPAJOK YuCia,
ACCATUYHAA ITPUCTaBKa. VYuarcs
HCII0JIB30BATh 3aIllUCh YUCCIT B CTAHAAPTHOM
BUJC IJIA BBIPAKCHUA Pa3MCPOB 06’LCKTOB,
JJIUTCIIBHOCTU MPOLECCOB B OKPYKAOIICM
MHUPCEC; CpaBHHUBATH JeHCTBUTEIIbHBIE YUCIIA U
BCJIIMYHMHBI, 3alITMCAHHBIC C UCITIOJIb30BAHUEM
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crerenu 10

112

Kontponbnas padota Ne 9 o teme
«CTemneHb ¢ 1eNbIM MoKa3aTelleM U ee
CBOMCTBa»

[IpuMeHSIOT Ha MPaKTUKE TEOPETHUECKUN
matepuain 1no reme «CTeneHb ¢ LeabIM
MOKa3aTeJIeM U €€ CBOWCTBa»

Teopus
BEPOSITHOCTEHN
(8 gacoB )

113-
116

COop u rpynmnupoBKa CTATUCTUYECKUX,
TAHHBIX

3HAKOMSATCA C TIOHATUSMU JIEMEHTBI
CTaTUCTHKH, CTATUCTHKA B chepax
JesITeIbHOCTH, BEBIOOPOYHBIN METO/,
reHepajbHasi COBOKYTHOCTb, BEIOOPKA.
Ipe/CTaBUTENIbHAs BEIOOPKA. YuaTcs Jienarh
BBIOOPOYHBIE HCCIEAOBAHUS YUCEI: AeNaTh
BBIOOPKY B MIPE/ICTAaBUTENBHON hopMme;
OCYILIECTBISTh CIIy4aliHYIO BEIOOPKY
YHCIJIOBOTO psifia TaHHBIX

117-
120

Harnsimnoe mpeacraBieHne CTaTUCTH-
4yeckoil nHpopmarum

3HAKOMSTCS CO CIIOCOOOM cIieu(UIECcKOro
U300paXCHHSI HHTEPBAIBHOTO PsJIa:
THCTOTPaMMa 4acToOT. Y4arcsi 00pabaThiBaTh
UH(POPMAIIUIO C TIOMOIIBIO HHTEPBAIBHOTO
psiia ¥ TabIUIIBI paCTIPEICIICHUS YacTOT;
CTPOUTH MHTEPBAIBHBIN PsiJI CXEMAaTHYHO,
HCIIOJIB3YA TUCTOTpaMMYy MMOJTYYCHHBIX
JaHHBIX

Hrorosoe
MTOBTOPEHHE

121

Hpobu

[IpuMeHAIOT HA IPAKTUKE U B peabHOU
KU3HU AJ11 O0BSCHEHUS OKPYKAOLIUX
BEIIEH BECh TEOPETUYECKUN MaTepuall,
M3Y4YEHHBIN B 8 KJlacce: pelaTh JMHEHHbIE
HEpaBEHCTBA rpauuecKUM U
aHAJTUTUYECKUM CIIOCOOOM JICHCTBU;
penaTh CUCTEMBI INHEWHBIX HEPABEHCTB:

122

CrnosxeHue 1 BIYMTaHUE APOOEH.

CknaibIBatOT M BBIYUTAIOT JIPOOH.
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Kypca 8 kiiacca
(20 gacoB)

123

YMHOXEHUE U JACIICHUE IPOoOeH.

YMHOXAIOT U ST IpoOH.

124

Bce neiictBust ¢ qpo0siMu.

BrImonHs0T Bee ACUCTBHS ¢ APOOSIMH.

125-
126

KBagparusie KopHU

peuaTs JIMHEHbIC YPaBHEHUS; PEIIATh
TEKCTOBBIE 33/1a4U, UCII0JIb3Ysl pEaIbHbIE
3a/1a4M B JKU3HHU; PEILATh JINHEHHBIC
HEpaBEHCTBA I'paMUECKuM U
aHAJIMTUYECKUM CIIOCOOOM JIeHCTBU;
pelaTh CUCTEMBI JINHEHHBIX HEPABEHCTB;
ONPEIEIATh IPOMEKYTKH Y HEPABEHCTB U

GbyHKIH;

127-
129

KBagparssle ypaBHeHUS

CTPOUTH M YUTATh TpapuKH ()yHKIIHIA;
penaTh JIMHEMHBIE YPaBHEHUS; PEIIATh
KBaJIpaTHbIC YPaBHEHUS, UCIIONIb3Ys
(bopMyJIBI 17151 HAXOXKIEHUS
JUCKPUMMHAHTA, KOPHEN YPaBHECHUS;
UCIIONIB30BaTh TeopeMy Buera 11 perenus
KBaJpaTHBIX YpaBHEHHUU Pemaror
KBaJ[pATHBIC YPABHEHUSI.

130-
133

Hepasenctaa

pelaTh JIMHEWHBIE YPaBHEHHUS: PEIIATh
KBaJIpaTHbIE YPaBHEHM I, HEPABEHCTBA,
UCTOIB3Ys (opMysia HaX 0K ICHHS
JUCKPUMHUHAHTA KOPHEW ypaBHEHUS:
HCIOJIb30BaTh TeopeMy Buera ams pemeHus
KBaJIpaTHBIX YPaBHEHUI; IPUMEHSITh
QITOPUTMBI PEIlIeHUs] ypaBHEHUH,
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HEPaBEHCTB ISl IOCTPOCHUHN TpauKOB
(GbyHKIU: pemaTh TEKCTOBbIE 3a/1a4H,
UCITIOJIb3Ysl peaJIbHbIE 3a/1a4U B )KU3HU;
peuaTh JIMHEMHbIE HEPaBEHCTBA
rpadUYecKuM U aHATUTHYECKUM CIIOCOOOM
JICUCTCTBUM; PEIIaTh CUCTEMbI JIMHEWMHBIX
HEPABEHCTB; OLPEACIIATh IPOMEKYTKHU Y
HEPaBEHCTB U (yHKIUK:

134- | Crenenn [IpuMeHAIOT Ha NPAKTUKE U B pEaIbHOU

136 KU3HU A7 00BSCHEHUS OKPYKAIOIIUX
Belllel BeCh TEOPETUUYECKHI MaTepuall,
u3y4yeHHbIH B § kiacce Pemaror 3aganus Ha
NOBTOpEeHHE TeMbl «CTEIIEHb.

137- | Crarucruka [IpuMeHAIOT HA IPAKTUKE U B pEalbHOU

139 KU3HU 1J11 O0OBSCHEHUS OKPYKAIOLIUX
BEIIEH BECh TEOPETUYECKUI MaTepuall,
M3YYEHHBIN B 8 Kiacce

140 Konrponsnas pabota Ne 10 (uTorosas) IIpuMeHAIOT HA IIPAKTUKE TEOPETUUECKUI

MaTepHaj, U3yuyeHHbIH 3a Kypc anreOpsl 8
KJj1acca
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TF'EOMETPUSI 8 kiaacce

JI.C. Atanacsn, B.®.byry3os, C.b.Kagomies, «l'eomerpus.7-9 knaccei», M., «lIpocsemenue», 2017.

Jara
Paznen Komnnue
Ne
IPOrpaMMBl, ypoka Tema ypoxka CTBO ITnan daxt OcHOBHbIE BUIBI AE€ATEIBHOCTU
KOJIMYECTBO 4acoB
4acoB
Pewaror 3agaun u3 paszaenos Kypca VII
1 IIpu3Haky paBeHCTBA TPEYrOJILHUKOB 1 KJ1acca. IIpU3HaKy paBCHCTBA
IToBTOpEHME TPEYTrOJIbHUKOB; COOTHOLIEHUSI MEXKIY
y CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA;
) [Tpu3Haky u cBOWCTBA NapauIEIbHBIX 1 MPH3HAKH U CBOMCTBA MAPALIETBHbIX
TIpAMBIX IPSIMBIX.
3-4 MHOroyroiasHuK. BeIyKkibiid 2 3HAKOMSITCS C TIOHSATUEM MHOTOYTOJIbHUK,
MHOT'OYTI'OJIbHUK YeThIpexyroiabHUK HEPUMETP MHOTOYTOJIbHUKA, BBITYKJIBIH
MHOT'OYT'OJIbHUK, YETBIPEX YT OJIbHUK,
Ha3bIBAIOT 3JIEMEHTBHI MHOTOYTOJIbHUKA,
Yetbipexyroin BBIBOZAT (POPMYJTy CYMMBI YTJIOB
HUKH BBIITYKJIOT'O MHOTOYTOJIbBHUKA, HaXOZAT
(14 u). YTJIbl MHOTOYTOJIBHUKOB, UX IIEPUMETPBHI.
5 [Tapannenorpamm 1 3HAKOMSTCS C OTIpeIeTICHUEM
rapajuiesorpamma
6-7 [Ipu3naku napajuenorpamma 2 DopMyNIUpPYIOT CBOMCTBA U NIPU3HAKU

napajiesiorpaMMa y4arcs Mx
JOKa3bIBATh U HpI/IMeHﬂTB HpI/I peIHeHI/II/I
3a7a4
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8-9

Tpaneuus

3HAKOMSITCS C ONPEICTICHUEM Tpareluu,
BHUJIaMU Tpanenui, GopMyITHpOBKOM
CBOMCTB paBHOOEIPEHHON TpaIleIuH,
Teopemy Daneca, T0Ka3bIBAIOT U
NPUMEHSIOT UX MPU PELICHUH 3a/1a4

10-11

[IpsiMOyTONBHUK, pOMO U KBaJIpat

3HAKOMSATCS C ONPEAETICHUEM
MPSAMOYTOJIBHHKA, POPMYITHPOBKOH €ro
CBOWCTB U MPU3HAKOB. J[OKa3bIBatOT
U3Y4YEHHBIE TEOPEMBI U IPUMEHSIOT UX IIPU
pELIeHUH 33124

12-13

Pemenue 3agau

3HaKoMATCA C OmpesereHueM pomoba 1
KBaJipara, (POPMYJIUPOBKU UX CBOMCTB U
IPU3HAKOB

J10Ka3bIBaOT N3y4EHHBIE TEOPEMBI U
IPUMEHSIOT UX IPU PELICHUH 3a/1a4

14

OceBasg u HOCHTpaJIbHasA CUMMCTPHA.

3HaKOMSATCA C OIpeeICHUEM
CUMMETPUYHBIX TOUEK U PUryp
OTHOCHTEJIBHO MPSIMOM U TOUKH.
CTposiT CHMMETPUYHBIE TOYKHU U
pacrno3HaBaTh GUTYpHI, 00JIa1al0IIHE
OCEBOM CUMMETPHEN U LIEHTPAJIbHON
CUMMETpHEN.

15

Pemenue 3agau

Pemaror 3agaun, onupasich Ha U3y4ECHHbIE
CBOMCTBA

16

Konrtponsnas padora Ne 1
«YeTbIpexyroJIbHUKN

[IpumeHsIOT Bce U3y4yeHHbIE (HOPMYITBI U
TEOPEMBI TP PELICHNUH 33]a4
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IInomann

buryp
(14uacos)

17-18

[Tnomane MuOroyroiasuuka I[lnomanb
MPSIMOYTOJIbHHUKA

3HAKOMSTCS C OCHOBHBIMH CBOMCTBaMU
iomnael 1 Gopmyaamu JJIsl BBIYUCICHUS
IUIOIIA/IA IPSIMOYTOJIbHUKA

BoiBoasat hopmyity A1 BBIYUCICHUS
IUIOMIA/IA IPSIMOYTOJIBHUKA U UCHIONB3YIOT
ec MpU PELICHUH 3a1a4

19-21

[Inomane napamuiesorpamma

3HaKoMATCS ¢ GOPMYJIION NIl BBIYUCIICHUS
TUTOIIAJIH MapajuieIorpaMMa ,JI0Ka3bIBalOT U
PUMEHSIOT BCE U3y4CHHBIC (DOPMYJIIBI IPU
pelLICHUH 3324

22-23

[Tnomanp TpeyroabHUKa

3HakomATCs ¢ (popMynamMu JUIs
BBIUMCJICHUSI IIJIOLAAN TPEYTOJIbHUKA,
TeopeMy 00 OTHOLIEHHUH IJIOLIAeH
TPEYTrOJIbHUKOB, UMEIOILIUX 110 PABHOMY
yray

Jloka3pIBalOT U IPUMEHSIOT BCE
U3y4eHHbIE (POPMYIIBI IPU PELICHNUH 33124

24-25

IInomane Tpanenuuu

3HaKoMATCS ¢ GOPMYIIOH JUIsl BBIUMCIIEHUS
IUIOLIA/IN TpaNeuun

Jloka3pIBalOT U MPUMEHSIIOT PU PELICHUH
3ajga4

26-29

Teopema I[udaropa

3nakomsrcs ¢ Teopemoit [Tugaropa u
o0OpaTHO#1 eif TeopeMoii, 001acTh
pUMeHEeHHUs, MU(aropoBbl TPOHKH.
JIOKa3bIBAIOT TEOPEMbI U MPUMEHSIOT UX
MIPU pPELIeHNH 33134 (HaXOAAT HEU3BECTHYIO
BEJIMYUHY B MPSMOYTOJIbHOM TPEYTOJIbHHUKE)

30

KonTponbnas padorta Ne 2 «Ilinomans»

[IpumenstoT Bce u3yueHHble GOPMYIIbI U
TEOPEMBI ITPU PELICHNH 3a/1a4
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31

[IponoprroHanbHBIE OTPE3KH.
Omnpenenenne nNog0OHBIX
TPEYrOJIbHUKOB.

Ornpenenenus MPONOPHUUOHATBHBIX
OTPE3KOB M OJJOOHBIX TPEYTrOJIHLHUKOB
OmnpenessiroT Mo100HbBIe TPEYTOIbHHUKH,
HAXOJSAT HEU3BECTHBIC BEIMYMHBI U3
IPOTIOPIIMOHATIBHBIX OTHOLICHUH,
MIPUMEHSIIOT TEOPHIO TPHU PEIICHUH 32124

32

OTHollEeHHUE IoManeil Hoa00HbBIX
TPEYTOIHHUKOB

Teopema 06 OTHOIIIEHUH TLTOMIAICH
MOJA0OHBIX TPEYTOJIbHUKOB U CBONCTBO
OUCCEKTPHCHI TPEYTOJIbHUKA

HaxoasT Hen3BeCTHbIC BEIMYNHBI U3
HPOMOPIIMOHATBHBIX OTHOIICHUH,
IPUMEHSIOT TEOPHUIO TIPH PEIICHUH 33124

33-37

[Ipu3naku 1o100Us TPEYroabHUKOB

3HaKOMSTCA C TIPU3HAKAMU TTOA00US
TPEYTOJIbHUKOB

JloKa3bIBatOT MPU3HAKH MTOI00US U

MPUMEHSIOT UX TIPH PEUICHUH 3a]1a4

38

KontponsHast padora Ne 3 «ITonoOnble
TPEYTOJIbHUKI

YMmeTh MNPUMCHATH BCC U3YUCHHBIC
(I)OpMy.]'IBI 1 TCOPCMBI ITPU PCHICHUH 3a1a4

ITogo6HbIE
TPEYTOJIbHUKHA

39-40

CpenHsist TMHUS TPEYroJbHUKA

3HAKOMSATCA C TEOPEMON O CpeHel JINHUN
TPEYrOJIbHUKA

JI0Ka3bIBAOT TEOPEMY U IPUMEHSIOT IIPU
peuieHnu 3a1a4

41-42

[IponopuroHalIbHBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

3HAKOMATCA C TEOPEMOM O TOUKE
NEpPECEYECHMSI MEIMAH TPEYTOJbHUKA U
MIPONOPLIMOHAIBHBIX OTPE3KaX B
IpsAMOYTOJIbHOM TPECYTOJIbHUKE
JI0Ka3bIBAIOT 3TH TEOPEMBI U IPUMEHSIOT
HX [PU pELICHUH 3a1a4
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(19 ). 43-44 | [IpakTUuecKkue MPUIOKEHUS 000U C noMonibIo HUPKYJISL U JIMHEUKH JCIIAT
TpeyrojabHuKoB. O nmogoouu OTPE30K B JAHHOM OTHOILIEHUU U PELIatOT
MIPOU3BOJILHBIX (PUTYP 3a/la4y Ha IOCTPOCHUE
45-46 | CuHyc, KOCHHYC M TAHT€HC OCTPOTO yriia Onpenenenus CHHyca, KOCHHYCa U TaHT€HCa
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA OCTPOTO yrja NpsMOYroJIbHOTO
TpEeYrojabHUKa
PemaroT 3a1aun Ha HAXOXKJEHUE CUHYCA,
KOCHHYCa ¥ TaHI€HCa OCTPOro yria
IPSIMOYTOJILHOTO TPEYToJIbHUKA
47-48 | 3HaueHMs CUHYCA, KOCUHYCA, TAHT€HCA HaxonsT 3naueHus cunyca, KOCUHyca u
TaHrexca ais yraoB 30°, 45° u 60°,
METPUYECKUE COOTHOLICHUS
Jloka3pIBalOT OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, PEIIAIOT
3a/1a4u
49 KonTponbnas padota Ne 4 «IlogoOHbie [IpumeHstoT Bce u3yueHHbIe (HOPMYIIBI U
TPEYTOJIbHUKI» TEOpPEMBI [P PEIICHUHU 33]1a4
50 B3aumHoe pacnonoxenue npsmoiu u PaccmaTpuBaroT BO3MOXHBIE CITy4an
OKPY>KHOCTH B3aMMHOI0 PAaCIOI0XKEHHS NPSIMON U
OKPYKHOCTH
[IpuMeHSIOT X MpuU pelIeHnH 3aaa4
51-52 | KacarenbHast K OKpY>KHOCTH. N3yuarot onpeneneHne KacaTelbHOM,
OKpy>XHOCTb CBOMCTBO M IIPU3HAK KacaTEIbHOU
(15 9). JI0Ka3bIBAOT M IPUMEHSIOT IIPHU PEIIEHUN

3a/1a4, BBIMOJHSIOT 337291 Ha IOCTPOCHUE
OKPY>KHOCTEH U KacaTeJIbHbIX, ONPEIETSIOT
OTPE3KHU XOp OKPYKHOCTEM.
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53

I'panycHas mepa 1yru OKpyKHOCTH.

3HAKOMSATCSA, KaKOW yroJjl Ha3bIBaeTcs
HEHTPaIbHBIM U KaKON BIUCAHHBIM, KaK
orpezeNsieTcs rpaaycHasl Mepa Ayru
OKPY>KHOCTH.

[IpuMeHsIOT npu peuieHuu 3aaa4y

54-55

TeopeMa 0 BIIMCaHHOM yTJI€.

Teopema 0 BOMCAaHHOM YTJI€, CIICACTBUS U3
HEe U TEOPEMY O NMPOU3BEICHUN OTPE3KOB
MIEPECEKAIOIINXCS XOPI.

JloKa3bIBatOT 3T TEOPEMBI U IPUMEHSIOT
IPU pPEIIeHUH 3a1a4

56-57

CBOIICTBO OMCCEKTPHUCHI YIIIa U
CEpPEeIMHHOTO TIEPIICHANKYJISIpa K
OTPE3KY.

Teopembl 0 OUCCEKTpHCE yIia U O
CEepPEAUHHOM IMEPIEHAUKYIAPE K OTPE3KY,
ux CJICICTBUA

JI0Ka3bIBAIOT 3TU TEOPEMBI U IPUMEHSIOT UX
IIpU pCUICHUH 3aZia4d, BBIITIOJIHAKOT
MIOCTPOCHHE 3aMeYaTeIIbHBIX TOUCK
TPEYroJbHUKA.

58

Teopema 0 mepeceyeHrun BbICOT
TPEYTroJIbHUKA

3HaKOMSTCS C TEOPEMOM O epecedeHUH
BBICOT TPEYTOJIbHUKA

Jl0Ka3bIBAIOT TEOPEMY M MPUMEHSIOT TIPU
peIIeHIH 3a/1a4, BBITOIHSIOT TOCTPOCHHUE
3aMeyYaTesIbHbIX TOYEK TPEYroJbHUKA.

59-60

BriucanHast okpy>KHOCTb

3HAKOMSITCS C IOHSATHEM KaKast
OKPY>KHOCTb Ha3bIBAE€TCs BIIMCAHHOM B
MHOTOYT'OJIbHUK, TEOPEMON 00 OKPYKHOCTH,
BIIMCAaHHOW B TPEYTOJIbHUK, CBOUCTBAMHU
ONMCAHHOTO YEThIPEX YT OJIbHHUK.
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JI0Ka3bIBaOT TEOPEMY U IPUMEHSIOT IIPU
peuieHuy 3a1a4y

61-62

OnucaHHast OKPYKHOCTb

3HAKOMSTCA C MTOHSATHUEM KakKas OKPY>KHOCTb
Ha3bIBACTCS OMMCAHHOM OKOJIO
MHOTOYTOJILHUKA, TEOPEMY 00 OKPYKHOCTH,
OMMCAHHOM OKOJIO TPEYrOJIbHUKA, CBOMCTBA
BIIMCAHHOTO YETHIPEX YT OJIbHUKA.
Jloka3bIBalOT TEOpEMY U MPUMEHSIOT IPH
pEIICHUH 3a71a4

63

Pemenue 3agau

- OIPEIEIISIIOT TPAlyCHYIO MEPY
HEHTPAJIBHOTO W BIMCAHHOTO YyTJIa;

- pelaoT 3a/1a4M C UCIOJIb30BaHUEM
3aMeYaTeNbHBIX TOYEK TPEYTOJIbHUKA;
-HaXOJSIT YeMy paBHa CyMMa
MPOTUBOIIOJIOKHBIX YIJIOB BIIMCAHHOTO
MHOTOYTOJIbHUKA

64

KontponbHas pabora Ne 5
«OKpY>KHOCTB»

[IpumeHsIOT Bce U3ydeHHbIE (HOPMYITBI U
TEOpPEMBI [P PELICHUHU 33]a4

Hrorosoe
IIOBTOPEHHE
(6 gacoB)

65

Pemenue 3agay.

- HaXOJAT IJI0IIaJlb MHOT'OYT'OJIbHHUKA 1O
dbopmynam;

-TIOJIB3YIOTCS] CBOMCTBAMU BIMCAHHOM U
OTMHMCAHHOMN OKPYKHOCTHU

66

Teopema ITudaropa

[IpuMeHSIOT NpH peleHnH 3a1a4

67

[Tpu3Haku mo100us TPEYTrOIbHUKOB

HpI/IMCH}IIOT IMPU3HAKH HOI{OGI/IS{
TPCYTrOJIbHUKOB IIPpU PCIICHUH 3a/1a1

68

CuHyc, KOCUHYC ¥ TaHT'€HC OCTPOro yIia

PemaroT 3aaun Ha HaXOXKJIEHUE CUHYCA,
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MMpsAMOYT'OJIbHOT'O TPCYTOJIbHHUKA

KOCHHYCa U TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

69

OKpY>XHOCTh

-OIpeIENsIOT TPaLyCHYI0 MEpY
HEHTPaJIbHOTO U BIIMCAHHOTO YTJIa;

- pelaoT 3a/1a4M C UCI0JIb30BaHUEM
3aMeYaTeNbHbIX TOYEK TPEYTOJIbHUKA;
-HaxXoJSIT YeMy paBHa CyMMa
MIPOTUBOMOJIOKHBIX YIJIOB BIIMCAHHOTO
MHOTOYTOJIbHUKA

70

HroroBas koHTpoNbHAs paboTa

[IpumeHsIoT Bce u3ydeHHbIE GOPMYIBI U
TEOpPEMBI IIPH PEIICHUH 33]1a4 3a Kypc 8
KJlacca
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I'EOMETPUISI 8 kaacce

[Toropenos A.B. I'eomerpus: YueOuuk ais 7-9 ki1. o0meodpa3oBaTelbHbIX yupekaeHuid, - M.: [Ipocsemenue, 2016

Paznen Ne /i Tema ypoka Komnnue Hara OcHOBHBIE BUJIBI I€ATEILHOCTH
MPOrpamMMBbl, CTBO
KOJINYECTBO 4acoB [nan dakTt
4acoB
L. OrnpenenieHne YeThIPEXyroJIbHUKA. 1 N300paxaroT 4eThIpeXyrolbHUK, HA3bIBAIOT
COCEJIHHE U MPOTUBOJIEIKAITUE BEPIIUHBI U
CTOPOHBI, TMArOHAJIU.
2. [Tapannenorpamm. 1 Bocnpou3Boast qoka3arenbCcTBa CBOWCTB U
MPU3HAKOB MapajuIesIorpaMMa U MIPUMEHSIOT
UX MPU PEIICHUH 3a7a4.
3. CaoiicTBa 1uaroHasnei 1 DopMyIUPYIOT TEOPEMY, OOpaTHYIO K T.6.1,
napajiesorpamma. BOCIIPOU3BOJAT TEOPEMY
4. CBOICTBO MPOTUBOJIEKALIUX CTOPOH U 1 DopMyIHPYIOT TEOPEMY O CTOPOHAX U
YIJIOB Mapajuiesiorpamma. yriiax mapajiesiorpamMma, mpu3HaK
— napajijiesorpaMmma 1o JIByM CTOpPOHaM,
5. CBOMCTBO MPOTUBOJICIKALIUX CTOPOH U 1 BBITIONHSIOT YEPTERH,
YIJI0B Napajijienorpamma.
6. [Tapannenorpamm. CBoiicTBa 1 PemaroT 3a1a4n, BBITOHSIOT YEPTEKU
napasienorpaMmma.
7-8 [IpsiMoyTONBHUK. 2 Bocnpon3Boast qokazarenbCTBO TEOPEMBI U
IPUMEHSIOT CBOMCTBA IIPU PELICHUH 3a]a4.
YETBIPEX. |2 Pomo. 1 3HaKOMSTCSA M OomlpeneNieHneM pomoOa, ero
VTOJIBHUKU JJICMCHTaMH U CBOUCTBaMU.
BocnpousBonar gokazarenbcTBa TEOPEMBI O
(20 gacos) CBOMCTBAaxX JAUAroHajel U NIPUMEHSIOT
CBOMCTBA MPU PEIICHUH 33/1a4.
10 Ksagpar. 1 [IpuMeHsIOT CBOMCTBA MPH PELLICHUH 3a/1a4.
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11

Konrponsnas padora Nel

Hcnonb3yroT nmojiy4eHHbIE 3HaHUS CBOMCTBA

«HeThIpexyroJIbHUKN. (buryp npu penieHuu 3aad.
12 AHanu3 KOHTPOJbHOM pa6oTsl. Teopema
Qateca. [Ipumenstotr Teopemy Daneca i
JI0Ka3aTesIbCcTBa TEOPEMBI O CPEIHEN JIMHNN
TPEYTOJIbHUKA.
13-14 Cpenusig nuHus TPEYroJIbHUKA. Pacno3HaroT u npuMEHSIOT CBOMCTBO MPHU
pELIECHNH 3a/1a4. Y MEIOT JJOKA3bIBATh
TEOPEMY O CpEHEN JIMHUU TPEYTOJIbHHUKA.
15-16 Tpaneuus. CpeaHsist AMHUS TPATICLIUH. [IpuMeHsIOT onpeneneHye u CBoMCTBa
CpeJHel JIMHUYU IPU PELISHUH 3a/1a4.
17 TeopeMa 0 NpoONOPLMOHATBHBIX CrposT 4eTBEPTHIN MPONOPIUOHAIBHBIN
orpeskax. [loctpoenue yerseproro OTPE30K.
MIPONOPLUUOHAIBHOTO OTPE3Ka.
18-19 | Pemenue 3anau IIpuMeHSIOT CBOICTBA TpANEHUU NPH
peuieHuy 3a1a4.
20 KonTponbnas pabora No2 «Teopema [IpoBeputh ypoBeHb c(HOPMHUPOBAHHOCTH
daneca» HaBbIKa B IPUMEHEHUU CBOWCTB Tpaneuuu
IIPY PEILICHUY 3aad.
21 AnHanu3 KOHTpoJbHOM paboTsl. Kocunyc BbpruncnstoT KOCUHYC yria Ipu pelIeHUH
yria. KOHKPETHBIX 33/1a4, CTPOST yroJl IO €ro
KOCHUHYCY.
22 Kocunyc yria. BBIMUCIIAIOT KOCHHYC yIjla HPH PEIECHUH
KOHKPETHBIX 3a/1a4
23-24 Teopema IIudaropa. Erunerckuii Bocnpon3BoaaT 10Ka3aTenbCTBO TEOPEMBbI
TPEYTroJbHUK. [Mudaropa.
25 [TepnienaAnKymsip U HaKJIOHHAS. [Tpumensrot Teopemy [ludaropa u

CJICACTBUA U3 HEC K PCIICHUIO 3a1a4.
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26

HepaBeHncTBO TpeyrosibHUKA.

[IpuMeHAIOT HEPABEHCTBO TPEYTOJIbHUKA K

TEOPEMA PEIICHUIO 3aa4.
[IUDATOPA | 27 Pemenue 3agay mo teme [TpumensiroT Teopemy [ludaropa u
CJIE/ICTBUSI M3 HEE K PEIIECHHIO 3a/1a4.
(16 5acos). 28 Kontponbnas padota Ne3 «Teopema [TpumensiroT Teopemy [ludaropa u
[Mudaropa» CJIE/ICTBUS M3 HEE K PEIIEHHIO 3a/1a4.
29-30 | CooTHOLIEHUS MEXKTY CTOPOHAMH H [IpUMEHSIOT OCHOBHBIE AJITOPUTMEI
yIJIaMH B TIPSIMOYTOJILHOM PELIEHNS TPAMOYTOJIBHBIX TPEYTOIBHUKOB K
TPEYTOJILHHUKE. PELIEHUIO 33/1a4 HA BHIYKCIIEHUE DIIEMEHTOB
IPAMOYTOJILHOTO TPEYTOJIbHHKA.
31 Pemenwue 3a1au. PemmaroT 3a1a4n 1o TeMe.
32 OCHOBHBIE TPUIOHOMETPHIECKUE [IpUMEHSIOT OCHOBHBIE
TOKIECTBA. TPUTOHOMETPUYECKHE TOKIECTBA K
YIPOLIEHUIO BBIPAXKCHUMN.
33 3HAYEHHUs CHHYCA, KOCHHYCA U TaHI€HCa Haxonsr 3HaueHus CHHyca, KOCHHYCA 1
HEKOTOPHIX YIJIOB. tanrenca yrios 30°, 45°,60°. [Tpumensior
T0JTyYEHHBIE 3HAHMS K PELICHHIO 3a/1a4.
34-35 | U3meHeHue cuHyca, KOCHHYCA M DOpMYITHPYIOT TEOPEMBI
TaHIe€Hca IIPU BO3PACTAHKH YIUIA.
36 KontposnbHas paGora Ned [IpUMEHSIOT TIOJTyYEHHBIE 3HAHUS [IPH
«COOTHOIIEHHS MEXLYy CTOPOHAMH U PELIIEHNH 33/1a4 HA BHIYHCIIEHUE DIIEMEHTOB
YIJIaMH B TIPAMOYTOJILHOM NPAMOYTOJILHOTO TPEYTOJIbHUKA.
TPEYTONBHHUKE
37 AHau3 KOHTPOJIBHON paboTHI. CTposT TOYKH 10 KoopauHaTtaM. Haxomsr
OmnpeieieHUe JEKAPTOBBIX KOOPIMHAT. KOODIMHATHI TIOCTPOEHHBIX TOYEK.
38 KoopauHaThl cepeTMHbI OTPE3Ka. BeiBoasT pOpMyITy KOOPAHHAT CEPEIUHBI
OTpE3Ka U PUMEHSIOT €€ NIPH PEIEHUH
3a1a4.
39-40 | PaccTosiHue M1y TOYKAMH. BoIBoAT hOPMYITY U BBIYUCIIAIOT
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PaACCTOAHNUEC MCIKAY TOUYKAMHU C 3aJaHHBIMU
KOOpAMHATAMMU.

41 VYpaBHEHHE OKPY>KHOCTH. BbIBOIAT ypaBHEHHE OKPYKHOCTH.
[TpumMeHsIOT anredpandeckuii anmnapar npu
peLIeHNH FeOMETPHUECKUX 3aj1au.
42-43 | YpaBHEHHE NPIMON. 3anKCHIBAIOT YPABHEHHUE NPSIMOM B
JIeKapTOBBIX KOOPANHATAX.
JAEKAPTOBBI |+ K o
KOOPJIUHAT OOpPJMHATHI TOUKU IIEpECeUeHUs axo/AT KOOPIUHAThI TOUKU IIEPeCceUeHHUsI
bl HA TPSMBIX. MPSIMBIX
[NIOCKOCTHU 45 P =
(14 wacos). acIioJIOXKEHHUE MPSIMON OTHOCUTEIBHO 3HaKOMSTCS ¢ TEOMETPUUYECKHM CMBICIIOM
CHCTEMBI KOOPJIMHAT. ko2 dunmenta k B ypaBHeHHN BUAA .
[IpuBonsaT ypaBHEeHHE MpsMOil ax + by + ¢ =
OxBugyy=kx +1.
46 VYT170B0O# KOA(GUIMEHT B ypaBHEHUH 3HaKOMSTCS C TEOMETPUYECKIM CMBICIIOM
MIPSIMOIA. kod¢duiuenta k B ypaBHEHUH BHUJIA .
[IpuBoasT ypaBHEeHHE NPsAMOI ax + by + ¢ =
OxBunyy=kx +1.
47 [lepeceuenue npsiMOi ¢ OKPY>KHOCTBIO. [TpuMeHSIOT yCIIOBUS B3aUMHOTO
PAacIIONIOKEHUS IPSIMOH C OKPYKHOCTBIO
(cBs3b uncen R u d) mpu pemenun 3agay.
43 KontponsHast pabota Ne5 «JlekapToBbl
KOOP/IMHATHI B TNIOCKOCTH)
49-50 OmnpejienieHne CMHyca, KOCHHYCa U [IpUMEHSIOT TTOJTydeHHbIE (POPMYJIBI LIS
TaHreHca Juig aroboro yraa ot 0 go 180. peleHus 3a1ay.
51-52 | Ipeo6paszosanus dpuryp. CoiicTea CTpoSAT TOYKM M npocTeiiiue GUrypsl,
JIBYOKEHUH. TOMOTETHYHBIE JAHHBIM, HCTIOJIB3YIOT
CBOWCTBA JIBUKCHUS TIPY PEIICHUH 3a/1a4.
53 CuMMeTpHsi OTHOCUTEITHHO TOYKH. CTposIT TOYKH, CHMMETPUYIHBIE

OTHOCHUTEJIBbHO JaHHOMU TOYKH, U
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npocTenime GUrypsl, CAMMETPUYHBIC
OTHOCHUTEIIBHO TOYKH.

54 CumMMeTpHsi OTHOCUTEIBHO CTpoaT TOYKHU U mpocTeiiue GUrypsl,
npsiMoii.1.84,85 CUMMETPUYHBIEC JAHHBIM, OTHOCUTEIIBLHO
PSIMOU.
55 [ToBopoT.11.86 CrposiT 006pa3sl MpoCTeUIIUX GUTYp MIPH
ABLDKEHUE OBOPOTE.
(9 gacoB) 56 [TapaniensHbIi IEPEHOC U €T [TpumeHsIOT GOopMYIBI MAPATIICITEHOTO
CBOMCTBA.II.87 nepeHoca Jyisl pelieHus 3a71a4 U MOCTPOCHUS
buryp.
57 Cy1iecTBOBaHUE U €TUHCTBEHHOCTh JloKa3bIBatOT TEOPEMY O CYIIECTBOBAHUU U
napajulesIbHOrO nepeHoca.n.88 €IMHCTBEHHOCTH MapaJljIeIbHOTO IIEpeHoca
58 CoHanpaBIeHHOCTh [IpUMEHSIOT TEOPETUYECKUI MaTEPUaI JIst
MONYIPAMBIX..I1.89,90. penieHus 3aay.
59 PaBenctBo puryp n.89,90 [IpumeHsIOT TeOpETHYECKUI MaTepra s
pelIeHus 3a1a4.
60 AOCOI0THAs BEIMYMHA U HAIIPaBJICHUE N306paxatoT 1 0003HAYAIOT BEKTOD,
BEeKTOpa. PaBeHCTBO BEKTOPOB. pa3nuyaroT Havyajio U KOHEI[ BEKTOopa,
OTKJIA/IBIBAIOT OT JIFOOOI TOUKU BEKTOP,
PaBHBIN JAHHOMY.
61 Koopaunats! BekTopa. Haxonsat koopAMHATHI BEKTOPA, BHIYUCISIOT
aOCOJIIOTHYIO BETMYUHY BEKTOpA.
BbINONHSAIOT C10XKEHNE U BBIUNTAaHUE
BEKTOPOB B KOOPAMHATHOMN U
reoMeTpuueckor popmax.
62 Cnoxxenue BeKTOpOB. ClI0KE€HUE CUIL 3HAKOMSATCSA C ONPEAHIEHUEM CYMMBI
63 S ——. BEKTOPOB, Pa3HOCTU BeKTOpoB, Haxoxast
BEKTOPBI (7 p ) KOOPAMHATBI CYMMBI U Pa3HOCTU BEKTOPOB,
4acoB) CTPOSIT CYMMY U Pa3HOCTb BEKTOPOB.

YMHOKal0T BEKTOP HA YUCIIO, JOKA3bIBAIOT
TEOpPEMY O HAIlPaBJIEHUH BEKTOpa-

123



MPOU3BEICHUS

64 Pasnoxxenne BekTopa 1o 1ByM VYuyarcs pacno3HaBaTh KOJUIMHEAPHbIE
HEKOJUIMHEAPHBIM BEKTOpaM. BEKTOPBI
65 PasnoxxeHne BekTopa 1o 1Bym VY4arcs pacno3HaBaTh KOJUIMHEAPHBIE
HEKOJUIMHEapHbIM BekTopaM. CkalsipHoe BEKTOPBI BBIUKCIAIOT cCKansipHOE
IIPOU3BEICHNE BEKTOPOB. IIPOU3BEICHUE BEKTOPOB U YIOJI MEXKAY
HUMHU.
66 KoHntposnbHas pabora Ne6 «BekTpni» [IpumeHsIOT OoTyYEeHHbIE 3HAHUS TTPU
pELIEHNH 3a]1a4 CBA3aHHbBIX C BHIYUCIICHUEM
KOOpJMHAT BEKTOPA, €ro abCOIOTHON
BEJIMYMHBI, BHIIIOJTHEHUEM CIIOKEHUS U
BBIUNTAHUS BEKTOPOB, YMHO)KEHHUSI BEKTOpA
Ha 4UCIIO.
67 [ToBTrOpenue. UeTbIpeXyroJIbHUKN. [IpuMeHAIOT TEOpETUYECKUIA MaTepral pu
BBINOJIHEHUH Pa3IMYHBIX YIIPa)KHEHUH.
68 IToBTOpeHue. JIBukeHuUE. IIpuMeHSIOT TEOPETUYECKUN MaTepual pu
BBITIOJTHEHUH PA3IUYHbIX YIIPAXKHEHUH.
Hrorosoe 69 [MosTopenue. Teopema IMudaropa. [IpUMEHSIOT TEOPETUYECKUI MaTePUaI IIPH
MTOBTOPEHME BBITNIOJTHEHUH Pa3JIMYHBIX YIIPa)KHEHUH.
(44acos) 70 [ToBTOpenue. COOTHOLIEHUS] MEXKAY [IpuMeHAIOT TEOpETUYECKUIA MaTepra pu

CTOPOHAMU U YIJIaMU IIPSIMOYTOJIBHOTO
TPEYroJbHUKA.

BBITIOJTHCHUHU PA3JIMYHBIX pra)KHeHPIfI.
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AJITEBPA 9 kaacc

Anrebpa, 9 ki1.: yaeOHUK 1J1s1 001eoopazoBaTenbHbIX yupexaennii / FO.H.MaxkaperueB u n1p. — M.: IIpocBemenune, 2017.

Pa3nen Neri/in Tema ypoka Koa - Jara OcHoBHBIE BUABI AeITeILHOCTH
[IPOrpamMMBbl, BO o0yuarwuuxcst
KOJIMYECTBO 4acoB
4acoB
ILnan daxr
1-3 Oyukiuu. O6nacTe onpeaeneHus u 3
o0rnacTh 3HaUeHUH (YHKITUU Beruncnsitor 3HaueHus: pyHKINY, 331aHHOM
KBagparnuna 4-7 CgoiicTBa (yHKIMH 4 (dhopMmyIoH, a TakKe IBYMS M TPEMs
st GyHKIHS 8-9 KBaapaTHbIi TpEXUWIEH U €r0 KOPHU 2 hopmymamit.
(29 gacoB) 10-11 | PasnoskeHue KBaApaTHOrO TPeXHIeHa Ha ) OnuceBarOT CBOMCTBA (DYHKIIHMIA HA OCHOBE
MHOKHTEIH WX rpauIecKoro mpeCTaBICHUS.
12 Pa3znoxeHne KBagpaTHOro Tpex4djeHa Ha 1 VHTeprpeTHPYIOT rpaguKy peabHbIX
MHoxuTenu. Cokparienue Apooei. 3aBUCHMOCTCH.
13 Kourpoannas padora Ne 1 «Dyaxin i 1 [Toka3pIBatOT CX€MaTUYECKHU MOJIOKEHUE Ha
. . KOOPJMHATHOM MJIOCKOCTU IpauKOB
ux cBoicTBa. KBagpaTHbI TpexdieH» pa 5 ) padp 5
> KUK y = ax =ax“+n,y=a(x-m).
14-16 | ®ynkuus y=ax’, ee rpaQuk U cBoHCTBa (ymxuid y Y Y ) (x-m)
— Crposr rpaduk pyHkuuu y = ax” + bx + c,
17-19 | Ipaduxu Gpysxumii y=ax’+ n u y=a(x-
7 YKa3bIBAIOT KOOPAUHATHI BEPIIUHBI
m N
napadoJibl, €€ 0OCh CUMMETPUH, HAIIPABIICHUE
20 [Toctpoenue rpaduka KBagpaTHIHON 1 BETBei MapaboiILL,
bysximy, y=a(x-mf2+ n N300paxaroT cxematndecku rpaduk
" KUK y = X" ¢ 4YETHBIM U HEYETHBIM 71.
21 [TocTpoenue rpaduka KBaApaTUIHON 1 pynKupn y

byHKIIUN
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22-24 | Tloctpoenue rpaduka KBaIpaTUIHON
byHKIUHA
25-26 | Oynkmus y=x"
27-28 | Kopenb n — i crenenu
29 KonTtpoabHnas padora Ne2
«KBanpatuunas ¢pyaknus. CTeneHHas
byHKIHS
30-34 | Llenoe ypaBHEHHE U €r0 KOPHU Pemiator ypaBHeHUs TpeTheil 1 4eTBEPTOM
VYpaBHeHus u CTETIEHU C IOMOIIIbIO PA3JIOKEHUsS Ha
HEpaBEHCTBA MHO’KUTEIH U BBEJIEHUE BCIIOMOTaTEIbHbIX
C OJIHOM 35-41 I[pO6HI)I€ palMoHAIbHBIC YPaBHEHUS IEPEMCHHBIX, B YACTHOCTH PCIIAOT
TNePEMECHHOM 42-46 | Peuienne HEpABEHCTB BTOPOM CTENEHHU C OMKBA/[PaTHBIC YPABHCHHS.
(20 gacoB) OJIHOH rIepeMeHHO Pematot qpoGHBIEC palimoHaIbHbBIE
47 PellieHue HepaBeHCTE METOIOM ypaBHEHUS, CBOJIS UX K LIEJIBIM ypaBHEHUSM
uHTepBanoB. Haxoxaenue obmactu C IIOCJIEYIOLIEN IIPOBEPKOM KOPHEH.
OTIpeIeTICHH. PemaroT HepaBeHCTBa BTOPO CTEMEHH,
48 PellieHie HEPABEHCTE METOIOM UCIOJb3Ysl rpadpuuecKue npecTaBICHHsL.
HHTEPBATIOB C IPOGAMHU Hcnonb3ytoT METO1 MHTEPBAJIOB [
peLIEeHUs] HECIOKHBIX palliOHATBHBIX
49 Koutpoabsnas padora Ne3 «YpaBHeHus HCpaBCHCTB.
C OJIHOM IIEPEMEHHON»
50-51 | YpaBHeHue ¢ 1ByMs IEPEMEHHBIMU U €TI0 CrposT rpaduku ypaBHEHUH ¢ IBYMs
YpaBHeHHS U rpadux MEPEMEHHBIMU B TIPOCTEHIIINX CITydasx,
HepaBeHCTBa | 52-56 | I'paduueckuii cnocoO pemieHns cucreM Korja rpaMKoM sIBJISETCs IpsMasi, na-
C ABYyMs ypaBHEHUU pabona, rurmepOoiia, OKPYXKHOCTb.

126



nepeMeHHbIM | 57-59 | Pemenue cuctem ypaBHEHUi BTOpO Hcnons3yrot ux a1 rpadudeckoro
u CTETEeHH pEIIeHUs CUCTEM YPaBHEHH ¢ JBYMS Ie-
(24 gaca) 60-65 | Pemenue 3a7a4 ¢ MOMOIIbIO YPABHEHHI PEMEHHBIMHU.
BTOPOI CTENEHU PematoT cnoco6oM 1Mo iICTaHOBKH CHCTEMBI
66-68 | HepaBeHcTBa ¢ IBYMS IEPEMEHHBIMHU JBYX YPaBHEHMM C IBYMsl IEPEMEHHBIMU, B
69-72 | Cucremsl HepaBeHCTB ¢ AByMs KOTOPBIX OJJTHO YpaBHEHUE IIEPBOM CTENEHH,
IepeEMeHHBIMHU a Ipyroe — BTOPOI1 CTENEeHHU.
73 Konrtpoannas padora Ne 4 «YpaBHeHUs Pemnaror TeKCTOBBIC 3a/1a4H, HCIIOJIL3YS B
1 HEpABEHCTBA C /IBYMS TIepEMEHHBIMH. KauecTBe anreOpandeckoi MOJIEIH CUCTEMY
YpaBHEHUI BTOPOH CTETEHU C IBYMS
MEPEMEHHBIMH; PEIIAIOT COCTABICHHYIO
CUCTEMY, HHTEPIIPETUPOBATH PE3YJIbTAT.
74-75 | IlocnenoBaTebHOCTH [IpuMeHSIOT WHOEKCHBIE 0003HAYEHUS
ApI/I(l)MeTI/I‘-Ie 76-78 OHpeIleJICHI/IC apH(i)MeTHQCCKOﬁ JIUISL 9YJICHOB MOCJICI0OBATCIILHOCTEH.
cKas u nporpeccun. @opMyIa n-ro 4ieHa [IpuBogsaT mpuMepsl 3alaHusl MOCIENO-
TeoOMCTpHUUICC apH(l)MeTquCKOﬁ [IPOrpeccuu BaTeNbHOCTEH (I)OpMYJIOI;'I n-ro 4i€Ha H
Kad 79-81 | ®opmyna cyMMBI 71 IEPBBIX WIEHOB PeKyppeHTHOM hOpMyYIIOii.
MPOTPECCHU apudMeTHuecKoil mporpeccuu BriBogar (bopmyIbl n-ro 4JIeHa
(17 qacos) 82 KonTposbnas padora Ne 5 mo teme: apuMeTHIecKor TporpeccHu 1
«Apudmernyeckas IpoOrpeccus» TEOMETPHYECKOH  TIPOrPECCHH,  CyMMBI
83-84 | Onpenenenne reoMeTPUYECKON MEPBBIX N WIEHOB apH(PMETHICCKOH U

nporpeccuu. @opmyiia n-ro uieHa
TEOMETPUUYECKOH MPOTPECCUH

F€OMETPUYECKOM  IPOrpEeCcCHi,  pemaroT
3aJ]auyl C UCIOJIb30BAHUEM 3TUX (HOPMYII.

Jloka3zpIBaroT XapaKTEPUCTHUECKOE
CBOMCTBO apu(pMeTHIeCKOM 151
F€OMETPUYECKON ITPOTPECCUM.

Pemaror 3amaum Ha CIOXHBIE TPOLIECHTHI,
UCTOJNb3YS npu HE00X0IUMOCTH
KaJIbKYJIATOP.
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85 OnpeneneHre reoMeTpUYeCKOn 1
nporpeccuu. opmyia n-ro ujaeHa
FEOMETPUUECKOI MPOTrPeECCUU
86-89 | ®opmysa CyMMbI 11 TIEPBBIX YJICHOB 4
FeOMETPUUECKOMN MPOTrPECCHH
90 KonTtpoJabHas padora Ne6 1
«["eomeTpuueckasi mporpeccus»
DNeMEeHThI 91-92 | Ilpumepsl KOMOMHATOPHBIX 3a/1a4 2 Brinonusitor mepebop BCEX BO3MOMXKHBIX
KOMOMHATOPH | 93-95 | [TepecTaHOBKH 3 BApHAHTOB JJs TMepecuéra OOBEKTOB H
KU U TEOPUHU 96-98 | Pasmerienns 3 KOMOHMHAIIUA.
BEPOATHOCTEH 99-101 | Coucranns 3 [IpumeHsIOT TpaBUIO KOMOWHATOPHOTO
17 gacoB = MHOXKEHHUA. Pacmo3HaioT 3amaunm  Ha
( ) 102-103 | OTHOCHTEIBHAS YACTOTA CIYyYaHHOTO 2 Y
BBIYHCIICHHE yucna MIEPECTaHOBOK,
cOOBITHS g 5
pa3MeIleHn, COYeTaHUW U TPUMEHSATH
104-106 | BepossTHOCTE PaBHOBO3MOXHBIX 3 ’
. COOTBETCTBYIOIINE (POPMYIIHI.
COOBITHI 5
Brruncistor 4acToTy CIy4allHOTO
107 Kountpoabsnas padora Ne7 «9rneMeHTHI 1
COOBITHSL.

KOMOMHATOPUKH U TEOPUU
BEPOSITHOCTEN»

OueHnBalOT  BEPOSTHOCTh  CIy4ailHOTO
COOBITHSL C TIOMOIIBIO YacTOTHI, YycCTa-
HOBJICHHOU OIIBITHBIM ITyTEM.

Haxonar BEpPOSITHOCTh CIIy4aiiHOTO
COOBITHUS Ha  OCHOBE  KJACCHUYECKOTO
ONPEACIICHUS] BEPOSITHOCTH.

[IpuBomaAT mpUMEpPHl  JTOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHH.
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[ToBropenne | 108-109 | [ToBTOpenue. Boruncnenus Yyarcs npuMeHsTh IPHOOPETEHHBIE
(29 gaca) 110 ITosTopenue. ToxX/IeCTBEHHBIE 3HAHUSI, YMEHUS, HABBIKA B KOHKPETHOM
npeoOpa3oBaHus JeATEIbHOCTH
111-112 | IloBTOpenue. [eicTBus ¢ OAHOWIEHAMU
113-114 | IloBTOpenue. JleiicTBHsI ¢ MHOTOUJIEHAMU
115 IToBTOpenue. GopmMyIbl COKPALLIEHHOTO VYyarcs npUMEHATh NPUOOPETEHHBIE
ymHoxeHus. KBagpar nBywieHa 3HAHUS, YMEHHUS, HaBbIKU B KOHKPETHOMN
116 IToBTOpenue. @opMyIbl COKPALLIEHHOTO JEATEIIbHOCTU
yMHOXeHUs. PasHOCTh KyOOB
117 IToBTOpenue. Paznoxkenue Ha
MHOYHTEJIN BHIHECEHUEM
118 IToBTrOopenue. Pa3noxxenue Ha
MHOKHUTENH 110 popMyIam
COKpAILEHHOI'O0 YMHOXECHUS
119 [ToBTOpenue. PasnoxxeHne Ha VY4aTcst IpUMEHSATh NPUOOPETEHHbIE
MHOXHTEIH IPYNIUPOBKOM 3HaHUs, yMEHUS, HABBIKU B KOHKPETHOM
120-121 | IToBTopenwue. CreneHu AEATEIBHOCTH
122 IToBTOpenue. KBanpaTHsle KOpHU
123 [Toropenue. IIpeoGpazoBanus
BBIPAXXECHUI, CONEPKAIUX KBAJpaTHbIE
KOpHHU
124 IToBTrOopenue. JInHeliHbIE ypaBHEHUS
125 IToBTrOopenne. KBagparHsle ypaBHEHUS
126 IToBTOpenue. Pemenue 3agau np VYyaTcs npuMeHsTh MPUOOPETEHHBIE
MOMOIIH KBaJpPaTHBIX ypaBHEHUI 3HAHUS, YMEHHUS, HaBbIKU B KOHKPETHOMN
127-128 | IloBTOopenue. Cucremsl ypaBHEHUI JIeATEIIbHOCTH
129-130 | IloBropenue. HepaBencrtna
131 IToBTOpenue. Pemenue cucrem
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HEPaBCHCTB

132 [ToBTOopenne. dyHKIMU

133 [ToBTopenue. [TocTpoenue rpapukoB
KBaJIpaTUUHON QPyHKIIMU

134 Hrorosslii TecT

135 Hrorosasi koHTpOJIbHAsI padoTa 3a

136 Kypc 5 — 9 kaaccoB Ne§
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TI'EOMETPUISI 9 kaacc

JI.C. Atanacsn, B.®.byry3os, C.b.Kagomies, «l'eomerpus.7-9 knacce», M., «IIpocsemenue», 2017.

Paznen Ne ypoka Tema ypoka Konnue Hara OCHOBHBIE BUJIbI ACSATEIBHOCTH
IPOrpaMMBl, CTBO
KOJIMYECTBO yacop | Ilma Daxr
4acoB
[ToBropenue | 1-2 BBognoe noBropenue 2 CuctemMaTU3UpYyIOT 3HAHUSI, YMEHUS
) y )
(2 gaca) HaBBIKYU 10 TeMe «YeThIpeXyroabHUKN
BexTopst 3-4 [TonsTue BekTOpa. 2 DopMyTUPYIOT OIpeaeIeHUs U
WUTIOCTPUPYIOT MOHATHUS BEKTOPA, €r0
.(8 wacoB) | 5-7 Cilo’)keHre ¥ BBIYMTAHUE BEKTOPOB 3 JUIMHBI, KOJUIMHEAPHBIX M PABHBIX
210 3 BEKTOPOB; MOTUBUPYIOT BBEJICHUE
) MMOHATUN M JSHCTBUM , CBI3aHHEIX C
BEKTOpPaMHU , COOTBETCTBYIOIIIMMHU
YMHOkKEHNE BEKTOpA Ha YHCIIO. IPUMePaMH, OTHOCSIIMUCS K
IIpuMeneHne BEKTOPOB K PENICHHUIO (u3MYEeCKUM BEKTOPHBIM BEJIMUYMHAM;
3aaad. NPUMEHSIOT BEKTOPBI U JCUCTBUS HAJ
HUMH TIPU PEILIEHUH T€OMETPUUECKHUX
3a/1au.
11-12 Koopannartsl BexkTopa 2 OOBACHSIOT ¥ WITIOCTPUPYIOT TTOHSATHUS
MPSIMOYTOJIBHOM CUCTEMBI KOOPJIMHAT,
Meron 13-14 [Ipocreiimme 3aga4n B KOOpAUHATAX. 2 KOOPAMHAT TOUKH U KOOP/MHAT
KOOpAnHAT _ BEKTOPA; BBIBOJIAT M MCIIOIB3YIOT ITPU
15-17 YpaBHEHHUs OKPYKHOCTH U IIPSMOM. 3
penieHuu 3aaad GopMysIbl KOOpIUHAT
.(1049acoB)

CCPCANHBI OTPEC3Ka, JJIMHBI BEKTOpPA ,
pacCcTodaHnda MCKAY IABYMS TOYKaMH ,

131



18-19

Pemenue 3agay.

20

Konmponvnas paboma Nel "Bexmopor"

YpaBHEHUS OKPYKHOCTH U IIPSIMOM

CooTHOIIEH!
L MEXIY
CTOPOHAMH U
yriamMu
TPEYTOJIb-
HHKA.

(11uacoB)

21-23

CuHyc, KOCUHYC U TaHT€HC YTIJIa.

24-27

CooTHoIIEHUSI MEXly CTOPOHAMU U
yIJIaMH TPEyroJIbHUKA.

28-29

CKaJ'ISIpHOC IMPOU3BCACHNEC BCKTOPOB

30

Pemenue 3amay.

31

Koumponvnas paboma Ne2
"CoomHowenus mexcoy cmopoHamu u
yenamu mpey2oabruxa."”

DOopMyIHMPYIOT U UIUTFOCTPUPYIOT
OIpeziesieHUs] CHHYCa, KOCUHYyCca U
tanreHca yrioB oT 0 1o 180°; BEIBOIAT
OCHOBHO€ TPUTOHOMETPHUECKOE
TOKJIECTBO U (POPMYJIbI IPUBECHUS;
(bOpMyYIHMPYIOT U 10Ka3bIBAIOT
TEOPEMBI CUHYCOB U TEOPEMBI
KOCHUHYCOB, IPUMEHSIOT UX IIPU
pELIEHUH TPEYroJIbHUKOB; OOBICHSIOT ,
KaK MCIIOJIb3YIOTCS
TPUTOHOMETpHUYECKHE (HOPMYJIBI B
M3MEpUTENbHBIX paboTax Ha
MECTHOCTH; (POPMYIUPYIOT
OIIpEZEIICHUE YIJIa MEX1y BEKTOpPaMU U
CKaJISIPHOTO IIPOU3BEIEHUS BEKTOPOB;
BBIBOZST (hOPMYITy CKAISPHOTO
IIPOU3BENICHUSI BEKTOPOB YEpE3
KOOpPJUHATHl BEKTOPOB; (POPMYJIUPYIOT
1 00OCHOBBIBAIOT YTBEPKJIEHUE O
CBOMCTBAX CKaJSPHOTO POU3BE/ICHUS;
HCIOJIb3YIOT CKaJSIPHOE MPOU3BEICHHE
IIPY pELICHNN 3a]a4

JnrHa

32-36

HpaBI/IHBHHe MHOTI'OYT'OJIbHHUKH.

DOopMyIUPYIOT ONIPEAETIEHUE
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OKPY>KHOCTH
U TUIOIIA/Ih
Kpyra

.(13 gacog)

37-40

JlnrHa OKpY>KHOCTH U IIJIOIIAb KpyTa.

41-43

Pemrenue 3agau.

44

Konmponvnas paboma Ne3 "/[nuna
OKPYIHCHOCIU U NA0WA0b Kpyea."

MIPaBMWJIBHOI'O MHOTOYTOJIbHHKA;
(OopMyYIHMPYIOT U 10Ka3bIBAIOT TEOPEMBI
00 OKpYXHOCTSIX, OITMCAHHON OKOJIO
IIPABWJIBHOTO MHOTOYTOJIBHHUKA U
BIIMCAHHOW B HETO; BEIBOJAT U
HCIIOJIE3YIOT (DOPMYIIBI ISt
BBIUHCIICHUS IUIOLIAAH IPAaBUIBHOIO
MHOI'OYT'OJIbHUKA, €70 CTOPOHBI U
paguyca BIMCaHHOM OKPY>KHOCTH;
pelIaroT 3aja4M Ha IOCTPOCHUE
IIPABWJIBHBIX MHOTOYT'OJIbHUKOB ;
OOBSICHAIOT OHATUS JUTUHBI
OKPY>KHOCTH M ILIOLIAAN Kpyra;
BBIBOAST (DOPMYIIBI IS BEIYMCIICHUS
JUIMHBI OKPY>KHOCTH U JJIMHBI TyTH,
IUIOIIAAU Kpyra M IUIOLIaad KPyroBOro
CEKTOpa; IPUMEHSIOT 3TU (POPMYJIbI
IIPY PEILIEHUU 3a7ad.

JBrxenus.

(8 gacoB)

45-47

IlonsTrue ABUKEHUS.

48-50

[TapaienpHBII IEPEHOC U TTOBOPOT.

51

Pemenue 3agay.

52

Konmponvnas paboma Ned "/]euscenusn”

OOBACHSIOT , UTO TaKOE OTOOpaKEHUE
TUIOCKOCTH Ha ce0sl ¥ B KAKOM CITy4ae
OHO Ha3bIBaeTCs JBUKECHHEM
TUTOCKOCTH; OOBSICHSIIOT , YTO TaKOE
0CeBasi CHMMETPHSI, [ICHTPATbHAS
CUMMETPHS, TTapalIeIbHBIA IEPEHOC
TTOBOPOT; 0OOCHOBBIBAIOT, UTO 3TU
O0TOOpaXeHH S MIIOCKOCTU Ha ce0st
SIBJISTFOTCSI IBIYKEHUSIMU; OOBSICHSIOT,
KaKoBa CBsI3b MEX]y IBIXKEHUSMU U
HAJTOXEHUSIMU; HILTIOCTPUPYIOT
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OCHOBHBIC BUIbI JBUKCHHIA, B TOM
YHCIIE C TOMOIIBI0 KOMITBIOTEPHBIX
nporpamm

HauanpHpie

CBEJICHUS U3

CTEPEOMET-
pumn.

(10 gacoB)

53-56

MHoOrorpaHHuKu

57-60

Tena v NOBEPXHOCTH BpallCHUS

61

OO0 akcuoMax IUIAHUMETPHUH

62

006 akcuoMax MJIaHUMETPUU

OOBACHSIOT, YTO TAKOE MHOTOTPAHHUK,
€ro rpaiu, pedpa, BEpIIMHbI,
JIMaroHaIN, KaKO MHOTOTPaHHHUK
HA3bIBAETCS BBITYKIIBIM, YTO TAKOE N-
yroJibHast IPU3Ma, €€ OCHOBaHUS,
OOKOBBIC I'paHU ¥ OOKOBBIE pedpa,
KakKasi IpU3Ma Ha3bIBaCTCsl MPSIMOU U
KaKasi HaKJIOHHAsI, YTO TaKOE BBICOTA
IPU3MBI, KaKasi IPU3Ma Ha3bIBaCTCSI
napajuIesIenuIIeIOM U Kakou
napaieNienuIe]] Ha3bIBaeTCs
PSIMOYTOJIEHBIM; (POPMYITUPYIOT U
00OCHOBBIBAIOT YTBEPKACHUS O
CBOMCTBE JAMaroHajiei
napa’suieNienureia u o KBajapare
JMaroHaJIy MPsIMOYTOJILHOTO
napasenenunena; 0ObsACHIIOT, YTO
Takoe 00beM MHOTOTPAaHHUKA;

IToBTOpEeHune

(84)

63-70

[ToBropenue. Pemenne 3anau.

Pemarot 3agaun 3a kypc 9 kinacca
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TFEOMETPUSI 9 kaacce

[Toropenos A.B. I'eomeTpus: YueOuuk as 7-9 ki1. o0meodpa3oBaTelbHbIX yupexkaeHui, - M.: [Ipocsemenue, 2016

Pazgen Ne i/ Tema ypoka Komnue Jara OCHOBHBIC BHJIBI JICATCIBHOCTH
IIPOrpaMMBl, CTBO
KOJINYECTBO 4acoB [Inan (OF) ¥
4acoB
1-2 [ToBTOpEeHue Kypca 7 u 8 KIaccoB 2 BcniomuHaoT OCHOBHBIE TEOPEMBI,
ITIOAOBUE onpexaeneHus. Pemaror 3agaun
OUT'YP 164
49 qV(HOBgop) 3-4 [Ipeobpa3zoBanue momodus u ero 2 3HAKOMSTCSA C HOBBIMH HOHSTHSIMU.
CBOICTBA Jloka3pIBalOT TEOPEMY
5 [Togo6ue duryp 1 3HAKOMSTCS C HOBBIMU TTOHSTUSMHU
6-9 [Ipu3naku 1o100Us TPEYroabHUKOB 4 Jloka3pIBatoT NepBbIil MPU3HAK OA00MS
TpPeyroiabHUKOB. Pemaror 3agaun
10 [Tonobue npsAMOYTronbHBIX 1 [IpumeHstoT Npu3HaKU MOA00US TIpU
TPEYrOJIbHUKOB pelleHn 3a1a4
11 Pemenne 3amau no treme «Ilogobue 1 Pemaror 3agaun
TPEYrOJIbHUKOBY
12 K/P Nel o teme «ITOJJOBUE 1 I
UMEHSIOT NIOJTyYeHHbIE 3HAHUS ITPU
TPEYT'OJIbHUKOB» P ¥ p
pemenuu K/P
13-15 VYTiIbl, BIUCAHHBIE B OKPYKHOCTh 3 Jloka3zpiBatoT Teopemy,PemaroTzagaun.
16-17 [IponopuioHaILHOCT XOPA U CEKYIINX 2 Jloka3pIBatOT TEOPEMY U IPUMEHSIOT
OKPYKHOCTH CBOICTBa IPH PEIICHUN 3a]1a4.
18 KonTponsHas pa6ora Ne2 «VTJIBI. 1 VCroNb3yIoT TOJTyYeHHbIE 3HAHUS TIPH

BIIMCAHHBIE B OKPYXHOCTD

pCIICHUHU 3a/1a4.
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19

Amnamu3 K/p.Teopema kocuHycoB

JI0Ka3bIBaIOT TEOPEMY

]?I})E];_%Iq}il({)%}]? 20-21 | Teopema KOCHHYCOB [IpUMEHSIOT MOJTyYEHHBIE 3HAHMS TIPH
HIIKOB ) pEIICHUH 3a1a4
22-24 | Teopema CHHYCOB JIOKa3bIBaIOT TEOPEMY
(10 9)
25-26 | PemmeHue TpeyroibHUKOB [IpUMEHSIOT MOJTyYEHHBIE 3HAHUS TIPU
pelLIeHnH 3a1a4
27 Pewenne 3anau no teme «Penienue [IpUMEHSIOT IOJTyYEHHBIE 3HAHUS TIPH
TPEYTOJILHUKOBY pELIeHnH 3a1a4
28 KonTponbnas padora Ne 3 «PEILIEHUE [IpuMeHAIOT OJIyYeHHBIE 3HAHUS TIPH
TPEYT OJIBHHUKOB» pellleHnH 3aJ1a4
29 Anamuz K/P. Jlomanas 3HAKOMSATCS C HOBBIMU HOHATHAMU
MHOI'O - 30 BBIyKJIbIE MHOTOYTOJIbHUKH 3HAKOMSATCS C HOBBIMU HOHATHAMU
YT'OJIbBHUKU
(15 ) 31 I[IpaBUIBLHBIE MHOTOYTOJILHUKH 3HAKOMSATCS C HOBBIMHU HOHATHAMU
32-34 | ®opmyIsl 11 PaAMYCOB BIMCAHHBIX U 3HAKOMSTCS C HOBBIMHU MOHATHAMU
ONMCAaHHBIX OKPYXHOCTEW MPABUIIBHBIX Hoxa3zpiBaroT Teopemy IIpumenstor
MHOTOYTOJIbHUKOB OCHOBHBIE AJITOPUTMBI K PENIEHUIO 337124
35 [TocTpoeHue MPaBUITBHBIX V4arcs cTOPOUTH MOJIENH TIPABUIBHBIX
MHOTOYTOJIbHUKOB ¢uryp
36-37 | Ilono6ue MpaBUIBHBIX [IpUMEHSIOT OCHOBHBIE AITOPUTMBI K
MHOTOYTOJIbHUKOB pELIEHHIO 3a/1a4
38-39 | Jlnuna okpyxHOCTH DOpMYITUPYIOT TEOPEMBI
40-41 | Panuannas Mepa yria 3HAKOMSTCS C HOBBIMH TIOHATUSIMU
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42

Pemrenue 3agad mo reMme
«MHOTOyroJbHUKN» «Jl1uHa
OKPY>KHOCTH»

[TpumenstoT anredpanveckuii anmnapar npu
PEILIEHNN F€OMETPUYECKUX 3a1a4.

43 KonTponbHnas paGora Ne4d [IpUMEHSIOT TIOJTyYEHHBIE 3HAHUS [IPH
«MHOI'OYT'OJIbBHUKU . JJIMHA pellIeHUH 3a/1a4
OKPYXXHOCTW»
44 Ananns K/P Ilonsatue mromaan 3HAKOMATCSI C HOBBIMHY IMOHATHAMU
gﬁ?{%ﬁﬂﬂ 45 [Inomane npsAMOYyroJIbHUKA JlokassiBaroT Teopemy.lIpumensror
noJydyeHHbIe (POPMYIIBI ISl PEelIeHUs 3a71a4
(154
46 [Tnomaas napanienorpamma Joka3eiBatoT Teopemy [Ipumenstor
TIOJTy4eHHBIC (DOPMYITBI IS PEIICHUS 3a71a4
47-48 I[nomaas TpeyroabHUKa JloKa3bIBAlOT TeopeMy PemmaroT 3agaun no
TeMeE.
49 ®opmyina [epona
50 [Tnomanp Tpaneunu Jloka3zeiBaroT TeopeMy Pemiarot 3aaun no
TEME.
51 Pemenwne 3anay nmo teme «llnomanu [IpuMeHsIOT TeOpeTUUeCKU MaTepuat Jist
buryp» peuieHus 3a1ay.
52 Konrponsnas pabora Ne5 [IpUMEHSIOT TEOPETUYECKUH MATEPUA IS
eIICHUS 3a/1a4
«UIOIIAJI GUTY Py P s
53 Anamu3 K/P @opmynsl 1y1si BEIYHCIECHUS Jloka3zbiBaroT Teopemy.IIpuMeHsoT
pPaJIMyCOB BITMCAHHBIX U OMMCAHHBIX (hopMyITBI TPU PEIICHUH 33124
OKPY>KHOCTEHN
54 [Tnomaau nogo6HBIX GUryp JloKa3bIBatOT TEOpPEMY
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55-56

[lmomane kpyra

[IpuMeHAIOT TEOPETUYECKHUI MaTepral s
pelIeHus 3a1a4.

57 Pemenue 3anay no teme «llnomane [IpuMeHsIOT Nody4YeHHbIE 3HAHUS TIpU
Kpyray» pelieHnu 3aaa4d
58 Kontponbnas padota Ne6 «I1JIOLIA /LD [IpumeHsIOT OoTy4YEeHHbIE 3HAHUS TTPU
KPYT Ay pelieHuu 3aaa4y
59 Anamus K/P ITIOBTOPEHUE BcnoMuHaroT OCHOBHBIE OTpeIeTICHHS,
IIOBTOPE- | 60-65 | [IOBTOPEHUE dopmybL, TEOpEMBI
HUE 66 UTOT'OBBIM TECT ITpUMEHSIOT TEOPETUUECKHUI MaTEpUall TPH
(10 1) BBITIOJIHEHUH PA3JIMYHBIX YIPAKHEHUM.
67 AHanu3upoBaHue TecTa [IpuMEeHSIOT TeOpEeTUYECKUI MaTepual Mpu
BBITIOJIHEHUH PA3JIMYHBIX YIPAKHEHUM.
63 [TosTOpEHHE.

[IpuMeHAIOT TEOpETUYECKUIA MaTepral pu
BBIINIOJIHEHUH Pa3IMYHBIX YIIPa)KHEHUH.
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7.KpaeBeaqueckuii KOMIIOHEHT, BKIKOYEHHbIN B 00pa3oBaTe/IbHYI0 IPOrpaMmy
no npeamery «MareMaTuka» 5-9 Kjiacchl

Tema pa3geiia, Kyia BRKJIIYCH

KpaeBeguecknii KOMIIOHEHT

Kunacce PeruoHaIbHbIH KOMIIOHEHT
(mpeamer)
HarypanbHble yncna u mkaibl AHanmm3 KoJim4yecTBa reorpaduuecKux JIEMEHTOB
Kanyxckoii obnacru.
5-6 [Ixanpl 1 KOOPIMHATHI [IIxanbl HA TpeaMETax MKOJIbHOTO My3es
(MaremaTvka) | JleiicTBHS C HATYPaIbHBIMU 3anauu, B yCIOBUU KOTOPBIX UCIOJIb30BAHBI
qyCcIaMUu nanHbie Kanyxckol o6sacTu.
IImomane. ITmomans 3aaun Ha BEIYMCIICHUE TUIOIAIN CBOEH
MPSIMOYTOJIbHUKA. KOMHATBI, Kjlacca U T.JI.
[Ipumenenue GopMyI IpH UCCIETIOBAaHUU
APXUTEKTYphl 3AAHUI POAHOrO rOPOJA.
O6BEM IPSIMOYTOJIBHOTO 3a1a4un Ha BEIYKCIIEHHE 00beMa CBOEH KOMHATEI,
napajuieJenumnesa. Kjacca
Hpo6u. JleiicTBus ¢ 1poOsimMu. Pabota Ha pemienue 3a1a4, CBA3aHHBIX C
KpaeBeIYeCKOW HaINPaBJIECHHOCTBIO.
[IpoueHTsL. JlaHHBIE 110 HalIeMy celly U palloHy I
IIOCTAHOBKH 3aJ1a4
Kpyrossie quarpamMmsi. [IpencraBnenue CTaTUCTUYECKUX JTAHHBIX
BopoBckoro parioHa B BUJE JUarpaMM.
WNuctpymenTsl 1u1s Beiuncnennid | Kpacora poaHoro kpasi, €€ yHUKaJIbHbIE
Y U3MEPECHUI TIPUPOJIHBIE U KYJIbTYpHBIC JaHAMA(THI, B
JuarpaMmax.
IlonoxuTeabHBIC B AHanM3 KIMMaTHYECKUX TaHHBIX Kamykckoit
OTpPHULIATENbHBIE YHCIIA U o0JacTH.
JNEUCTBUS C HUMU Amnanu3 BogoeMoB Kayxckoit o0macTu.
CocraBnenue 3aa4 IPUPOIHO-TeorpaduiecKon
HaIpaBJIEHHOCTH POJHOTO Kpasl.
JnuHa OKpyKHOCTH H3MepeHnne HUTKOM IHA Beapa, CTakaHa, IIoMAlb
Kpyra (IJI01aab [Ha Beapa, candeTKu)
OrtHomeHus Brruucnenust KpyTH3HBI CTYIIEHEH Ha JIECTHUIAX
HIKOJIBI
Macmrab N306pakenue Ha MaHe CBOEH KOMHATBHI.
Hcnonws3oBanue KapT U MJIAHOB CBOETO paiioHa,
o0acTH.
Cronbuatble quarpaMmsl CBenenus 0 pogHOM ropoje, pailoHe
MIPEACTaBUTh B BUJIC TUAarPaMM
Ctpost quarpamMmbl Ha OCHOBaHUH JIaHHBIX 00
W3MEHEHUU YUCIEHHOCTH HacesneHusa Kamyxckon
o0JacTH.
Koopaunatst MeTto KOOpAMHAT Ha TpUMEpPE TeorpaduuecKux
o6bekToB Kamykckoii o0actu.
7 (Anrebpa) Bripakenusi, ToxxaecTBa, Pabota Ha cocTaBieHue 3a/1a4 yJ9anaMHUCs 10

ypaBHEHUS

OpCAJIOKCHHBIM YUCIIOBBIM JaHHBIM MCECTHOI'O
MaTepuaa.

DOyHKIMU

Pabora ¢ rpadukamu, COCTaBICHHBIMU Ha OCHOBE
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nanHbix Kamyxckoii 06macTu.

Cpennee apudmeruueckoe,
pa3Max 1 Moja.

JlanHble MocaeIHUX BBIOOPOB MO HAIIEMY CENy U
paiioHy JUIsl IOCTAHOBKU 3aJa4

7 ('eomeTpust)

HavannHpie reOMETPHUICCKUE
CBCIACHU A

CocraBnenue 3aa4 IpUPOIHO-Teorpapuieckon
HaIPaBJIEHHOCTH POJIHOTO ropoJia .

[TapaniensHble MpsIMbIE

HccnenoBanue apXUTEeKTYpbl 3JaHHUI POTHOTO
ropoja.

CooTHOIIEHNS MEX/1y CTOPOHAMU
M YTJIIaMH TPEYroJbHHUKA

[Ipumenenue ¢GopMyIl IpH UCCIETOBAHUU
APXUTEKTYpPbl 3JaHHI POJHOIO rOPOJA.

8 (Anrebpa)

Parnmonanbubie ApoOu 1 ux
CBOMCTBA

PabGora Ha cocraBicHue 3aja4 CBsA3aHHas C
KpaCBe,Z[‘IeCKOﬁ HaIpaBJICHHOCTBIO.

KBagparusle kopHH

Pabora Ha cocTaBieHue 3a71a4 CBsiA3aHHas1 C
KpaeBeﬂquKOﬁ HaIIpaBJICHHOCTBIO.

8 (I'eomeTpust)

IInomans MHOTI'OYT'OJIbHUKaA

3ajaun Ha BBIYUCIIEHHE IO N ropojia, paiioHa,
obnactu, Poccuu (ucnosip30BaHue KapT, NAJIETKH)

[Tono6HbBIE TPEYTrONBHUKH

3aauu Ha U3MEPEHUE BBICOTHI KOJIOKOJIBHH,
IKOJIBI, TPYOBbI KOTEJIBHOM, 3a/1a4a Ha U3MEPEHUE
IIMPHHBI [IPy/Ia

9 (Anrebpa) [Iporpeccun JlanHbIe MOCTEAHUX IBYX MEPENUCEH HaCEeIeHUS
10 HAllleMy TOPOJY U pailOHy JJisi TOCTaHOBKU
3a/1a4

IIpoueHTsl JlaHHBIE 110 HalIEMy FOpOAY U palioHY IS
ITOCTAaHOBKH 3a/1a4
9 (l'eometpust) | MHOTOTpaHHUKH Pemenue 3aga4 Ha BBIYKMCIICHUE TIIOIIAAN

MOBEPXHOCTH. 3a/1aui MPAKTUYECKOTO XapaKTepa:
CKOJIbKO JIMCTOB M (epa noTpedyeTcs Ha
HOKPBITHE KPBIIIH IIKOJIbI, CKOJIBKO OyJIEeT CTOUTh
MOKPAcKa MOJIOB U T.J

O6beM HUIMHIpA, TPU3MBI

Brruncnenue kommdaecTBa MaTepuana Jiis
U3TOTOBJICHUSI XONIOIUIBHIKA, MIKada, JeTanu,
9T0OBI 00EM ObUT HAUOOIBIINM (KIJIH PACXO]l
MaTepuaja HAaMMEHbIINM)
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l.

8. Onucanmue yqeﬁﬂo-MeToxmquKoro H MAaTCPHAIBHO-TEXHUYIECCKOI'O
o0ecreyeHHs Oﬁpa3OBaTeJIl>HOI‘O nmpouaecca

Y4eOHuUKH
Maremaruka, 5 k1.: yaeOHUK i 001eo0pa3oBaTenbHbIX yupexaeauit/ C.H.

Huxonbckuit, M.H. Tloranos, H.H. Pemernukos, A.B. llleBkun, - [Ipocsemenue, 2016.

2.

Maremaruka, 6 KiI.: yaeOHUK /11 001eoopa3oBaTebHbIX yupexaennit/ C.H.

Huxonwsckuii, M.H. [Toranos, H.H. Pemernukos, A.B. llleBkuH, - [Ipocemenue, 2017.

3.

Maremaruka, 5 KJI.: yaeOHUK /151 001meo0pa3oBaTesbHbIX yupexkaennit/ H.B. Bunenkus,

B.N.XoxoB, A.C.Yecnokos, C.H. llIBapudypa, — M.: Muemo3una, 2014.

4.

MaremaTtuka, 6 KII.: y4eOHHK i1 0011eo0pa3zoBarenbHbIX yupexaenuit/ H.B. Bunenkun,

B.1.KoxoB, A.C.Yecnokos, C.1. IIBapuOypa, — M.: Muemosuna, 2014.

5.

Anrebpa, 7 ki1.: yaeOHHK [T 001ieo0pa3oBarenbHbIX yupexaenui / KO.H.MakapsrueB u

np. — M.: Ilpocsemienue, 2017.

6.

Anrebpa, 8 ki1.: yueOHUK JU1s 001e00pa3zoBaTenbHbIX yupexaenuit / / O.H.Makapsrues

u ap. — M.: [IpocBemienue, 2017.

7.

Anrebpa, 9 ki1.: yueOHUK [ 001e00pa3zoBaTenbHbIX yupexaenuit / FO.H.Makaperues u

np. — M.: IIpocsemienue, 2017.

8.

JI.C. Atanacsn, B.®.byry3oB, C.b.Kagomues, «I'eomerpus.7-9 knaccei», M.,

«IIpocsemienuey, 2017.

9.

[Toropenos A.B. I'eometpust: YueOnuk 151 7-9 ki1. 00611eo06pa3oBaTenbHbIX YUpEKIECHUH,

- M.: [Ipocsenienue, 2016

10.

11.

JlonoTHUTEIbHASI JIUTEpPaTypa

. Pabouas terpaap nmo maremaruke 1 um 2 yacth 5-6 kmaccel. B.H. Pyanunkas. -M.: Dk3amen,

2017.

Tectel no matematuke 5 kiacc. B.H. Pygaunkas. — M.: Dx3amen, 2017.

Tectsl mo matemaruke 6 knacc. C.I'.JKypasnés, B.B.Epmakos u np. — M.: Ox3ameH, 2017.
3amaun  Ha cMmekaiky S5 kmacc: M. @. Ilapeirun  mocobue Ui ydauiuxcs
o01eobpazoBaTenbHbIX yupexaenuit/- M.: [Ipocsemnienue, 2015.

KonTponbHO- nu3MeputensHbie Matepuansl: Anredpa 7 kinacc k yueOnuky FO.H.MakapeiueBa u
ap. (m.: [IpoceernieHue)

KonTponbHo- nu3Meputensubie Matepuaibl: Anredpa 8 kinacc k yueOnuky K0.H.Makaperuesa u
ap. (m.: [Ipocsenienue)

KonTponbHO- nu3Meputensubie Matepuanbl: Anredpa 9 kinacc k yueOnuky F0.H.Makapeiuesa u
ap. (M.: [Ipocsenienue)

UYecnokoB A.C., HemkoB K.U. J/lugaktnyeckne Marepraibl 0 MaTeEMaTHKE Ui 5 Kiacca. —
M.: IIpocsemenne, 2016

UYecnokoB A.C., HemkoB K.W. Jlugaktrnyeckue Marepualibl Mo MaTeMaTtuke st 6 kiacca. —
M.: IIpoceemenue, 2016

3saBuu JI.W., Ky3nemnosa JI.B. CyBoposa C.b. [Iunaktuueckue maTepuaibl o anredpe amis 7
kiacca. — M.: [Ipocsenienue, 2017

[1.B.YynkoB. Temaruueckue TeCThl Aisi 7 Kiacca, anredpa. — M.: [IpocBemenue, 2017
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12.
13.
14.
15.
16.
17.
18.
19.

20.

21

22.

C.I'. Xypasnés, C.A. N3oroBa, C.B.Kupeea. KoHTpoiapHbBIE B cCaMOCTOSATETbHBIE PAOOTHI TIO
anredpe u reomerpun 7 kiacc. — M.: Dx3ameH, 2017

B.A. I'yceB. CoopHUK 33124 110 reomeTpun. — M.: Dx3ameHn, 2017

E.M. Kimtounukoa, 1.B. Komuccaposa. Tectsl o anredpe 7 knacc. — M.: Dx3amen, 2017
FO.A. I'na3koB, M.{l. anamBunu. Tectsl o anredpe 7 kinace. M.: Dk3amen, 2017

3saBuu JI.W., Ky3nemnosa JI.B. CyBopoBa C.b. [lunaktudeckue MaTepuasibl o anredpe s 8
kiacca. — M.: IIpocsenienue, 2017

MakaperueB FO.H., Munatox H.I'. Jlugaktudyeckrue Marepuaisl 1mo anredpe s 9 kinacca. — M.
IIpocsemenue, 2017

3uB.b.I'., Meitnep B.M. . [lunaktuueckue Marepuaibl MO0 reoMeTpuu Juist 7 kiacca. — M.:
ITpocsemenue, 2017

3uB.b.I'., Meitnep B.M. . [lunaktuueckue Marepuaibl MO0 reoMeTpuH Juisi 8 kiacca. — M.:
[Tpocsemienue, 2017

3uB.b.I'., Meiinep B.M. . /lunaktuueckue mMarepuansl M0 reomerpuu st 9 kimacca. — M.:
IIpocsemenue, 2017

. DONeMeHThl CTaTHUCTUKHM M TEOpUU BeposATHOCcTeW. Anredpa 7-9 xkimaccel. Mocka

«IIpocsemienne» 2016
EpumoBa A.Il., I'omoGopoabko B.B., Epmoa A.C CamoctosiTenbHblE U KOHTPOJIbHBIE

paboTHI IO MaTeMaTHKe I 5-6 kinacca, - M.: Mnekca, 2016.

23. EpmoBa A.Il., T'omoGopoasko B.B., EpmoBa A.C CamocCTOSITeNbHBIE W KOHTPOJIbHBIC
paboThl o anredpe u reometpuu s 7-8-9 kiacca, - M.: Unekca, 2016.

24. Kysuenosa JI.B., CyBopoBa C.b. u np. COOpHUK 3amaHuil [JIsi MOJATOTOBKH HTOTOBOM
arrectanuu B 9 xnacce, - M. [Ipocsemenue, 2017

HNudopManmoHHO-METOAUYCCKUN KOMILJIEKT:

1. KoHTponbHBIE H3MEpPHUTENbHBIE MaTepuaibl A UTOTOBOM aTrTecTalud B HOBOH (opme.
http://www.fipi.ru

2. KoHTpobHBIE U3MEPUTEIBHBIE MAaTEPHAIIbI CUCTEMBI Statgrad.ru

3.TectupoBanue on-line: 5-11 xnaccsl. Pexxum nocryna:http://www.kokch.kts.ru/cdo
4.IlyreBonuTeNnb «Bmupe HayKu» Ui IIKOJIbHUKOB. — Pexum
nocryna:http://www/uic.ssu.samara/rul~nauka

5.Merasauuknoneaus Kupmina u Medoaus.-Pexxum nocryna:http:/www.mega.km.ru

6.Caiit sarnukioneanii.-Pesxxum noctyma:http://www.tncyclopedia.ru

7. CaiiT sHIMKIONEaui: http://www.encyclopedia.ru

8.MaremaTuka: exeHeJelnbHOEe Yy4uyeOHO-MeToJuuecKkoe mpuioxkeHnue Kk razere «llepsoe
ceHTs10ps»: http://www.mat.1september.ru

9.®epnepaibHOE roCyapCTBEHHOE YUpPEKICHUE «l"ocyaapCTBEHHBII Hay4HO-
I/ICCJ'IeI[OBaTeJ'II)CKI/II\/'I HHCTUTYT I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTHH U TeHeKOMMyHHKaHHﬁ))Z
http://www.informatika.ru
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TexHunuyeckue cpeacTsa 00y4eHus

e KoMmbrTEp € JOCTYIIOM B ceTb VIHTEepHET.
e  MynbTUMEIUATIPOEKTOP

e llHTepakTuBHAs 1OCKa

e JlOKyMeHT-Kamepa

e (Cucrema MOOMIIBHOTO TECTUPOBAHUS

e OprrexHuka

Y4yeOHO-IpakTH4YeCKOe U Y1eOHO-/1a00paTOpHOe 000py/I0BaHUe

e Jlocka MaruuTHas .

o KOMIUIEKT 4epTeKHBIX HHCTPYMEHTOB (KJIACCHBIX W Pa3/laTOYHBIX): JTMHEHKA, TPaAHCIIOP-
Tup, yroisauk (30°, 60°, 90°), yronpauk (45°, 90°), HUPKYIIb.

o KOMIUIEKTBI IIAaHUMETPUYIECKHX M CTEPECOMETPUYCCKHX Tl (JIEMOHCTPAIIMOHHBIX U
pa3/laTOYHbIX ).

o KomrutekT mnsi MonenupoBaHus (IBeTHas Oymara, KapTOH, KalibKa, KIIeH, HOXKHUIIBI,
TIJTACTHIIHH).

9. [lnanupyemble pe3yabTaThbl M3y4YeHUs] Y4eOHOT0 NpeaMeTa, Kypca

Hartypaabhble ynciaa. /Ipooun. PannonajabHbie yncia
BrInycKHUMK Hay4YuTCA:
* IOHUMATh OCOOCHHOCTHU JE€CATUYHON CUCTEMBI CUUCIICHUS;
* OIIEPUPOBATH MOHATHAMM, CBA3aHHBIMU C I€TMMOCTBIO HaTypaJIbHbBIX YUCEIT;
* BbIpa)KaTh YHUCJIa B OSKBUBAJICHTHBIX (QopMmax, BbIOMpas Haubosee NOAXOASANIYI0 B

3aBUCHMOCTH OT KOHKPETHOM CUTYalluu;

* CPaBHMBATh U YIOPSAA0YNBATH PALlMOHAIbHBIEC YUCIIA;

* BBINOJIHATh BBIYMCIIEHUS C PAllMOHAIBHBIMHM YHMCIIAMH, COYETas YCTHbBIE M INHCbMEHHBIE
MIPUEMBI BBIYUCIIEHUH, IPUMEHEHUE KaJIbKYIISTOPA;

* UCIIOJb30BAaTh IIOHATUA W YMEHHs, CBA3aHHBIE C IIPONOPLMOHAIBHOCTBIO BEIUYHUH,
IIPOLICHTAMHU, B XOJI€ PEIICHHs MATEMaTUYECKUX 3a/1a4 U 3a]1a4 U3 CMEKHBIX IIPEIMETOB, BBIIIOJI-
HATH HECJIOKHBIE IIPAKTUYECKUE PACUETHI.

BbINYyCKHUK ITOJIYYUT BO3SMOXKHOCTD:
* [I03HAKOMUTBCS C MMO3UIMOHHBIMU CHCTEMAMM CUMCIICHHSI C OCHOBAaHUSAMM, OTJIMYHBIMHU OT

10;

® yFJIy6I/ITI) W Ppa3BUTH NPCACTABICHUA O HATYPAJIbHBIX YUCIIaX U CBOMCTBax JCIIMMOCTH,

* Hay4UThCS MCTIOJIb30BaTh MPUEMBI, PallMOHAIM3UPYIOIINE BHIYUCIECHUS, TPUOOPECTH TPU-
BBIYKY KOHTPOJIMPOBATH BHIUMCIICHUS, BEIOUPAst MOIXOSAMINI I CUTYallMK CIOCO0.
JleficTBUTEILHBIE YU CJIA

BEINYCKHUK HAYYUTCA:
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® UCIIOJIb30BAaTh HAYAJIbHBIC ITPEACTABIICHHUA O MHOXKCCTBC HeﬁCTBHTeHBHBIX YU CCII,
¢ OIICPpUPOBATH IMOHATHEM KBAJIPATHOT'O KOPHS, IPUMCHATL €T0 B BEIYUCIICHUAX.
BBIHVCKHI/IK HOJIYYHUT BOSMOXKHOCTB:

* Pa3BHUTH MPEICTABICHIE O YMCIIC U YUCIOBBIX CUCTEMAaX OT HATYPAIbHBIX JI0 JTEHCTBUTEIIb-
HBIX YHCEJ; O POJIH BHIYHCICHUH B MPAKTUKE,

* pa3BUTh U YIIIYOUTh 3HAHUS O JIECSITUYHOMN 3aIMCU JACUCTBUTEIBHBIX YHCEN (IIEpUoanYe-
CKHE M HETICPUOJNYECKHUE APOOH ).
N3mepenusi, npudInKeHusi, OUeHKHU
BBIyCKHUK HAy4UTCS:

¢ UCIIOJIb30BATh B XOAC PCHICHHUA 3aJad JJICMCHTAPHBIC IIPCACTABJICHUA, CBA3AHHBIC C
HpI/I6JII/I)KéHHBIMI/I 3HAa4YCHUSIMU BCINYHNH.
BBIHVCKHPIK HOJIYYHUT BOSMOXHOCTB:

* [IOHATh, YTO YMCJIOBBIE JIAHHBIE, KOTOPHIE MCIOIb3YIOTCS IJIs XapaKTePUCTUKU OOBEKTOB
OKPY’KAaIOIIET0 MHpa, SBJISIOTCS MPEUMYLIECTBEHHO MNPUONMKEHHBIMHM, YTO IO 3alMCU
OpUOIMKEHHBIX 3HAYCHUH, COZlepKaIluXCsl B MH(MOPMAIIMOHHBIX UCTOYHHUKAX, MOYKHO CYAUTH O
HOTPEIIHOCTH NPUOIINKEHNUS;

* [IOHATh, YTO MOTPEIIHOCTh pEe3yJIbTaTa BBIYHUCICHUN JOJKHA OBITh COM3MEpUMa C
HOTPEIIHOCTbIO UCXO/IHBIX JaHHbIX.

Auaredpanyeckune BbIpaKeHHUs
BEITYCKHUK HAYYHTCS:

* OIIEpPUPOBATh MOHATUSAMHU «TOXKJIECTBO», «TOXJAECTBEHHOE IIPeoOpa3oBaHME», peuiaTh 3a-
Jlauy, coseprkaiiue OyKkBeHHbIE JaHHbIE; paboTaTh ¢ POpMyJIaMu;

* BBIMOJIHATH Pe0o0pa30BaHMs BHIPAKEHUH, COIEPIKAINX CTENICHHU C LIETIBIMU MTOKA3aTeIsIMUA
Y KBaJIpaTHbIE KOPHU;

* BBIMOJIHATh TOX/IECTBEHHbIE MMPEOOPa30BaHMsl pallMOHABHBIX BBIPAXKEHUH HAa OCHOBE Ipa-
BWJI JICMCTBUI HaJl MHOTOWIEHAMH U alreOpandecKuMHu Apo0sMu;

* BBIIIOJIHATH PA3JI0KEHHE MHOTOYJICHOB Ha MHOKUTEIH.
BbINyCKHUK TOJYYUT BO3MOKHOCTh HAYUYUTHCS:

* BBIIIOJIHATH MHOT'OIIIarOBbI€ PEe0Opa30BaHuUsl PALIMOHAIBHBIX BBIPAKEHUH, IPUMEHSS ITUPOKUI
Habop croco0oB U MPUEMOB;

* IPUMEHATh TOXJIECTBEHHbIE NMpPeoOpazoBaHMsl JUIsl PEIICHUs 3ajad U3 pa3jMuHBIX Pa3/ieloB
Kypca (Hanpumep, sl HaX0XkIeHUs] HAuOOJIbIIIEr0/HauMEHbBILIETO 3HAUYCHHSI BEIPAKEHUS ).
YpaBHeHus

BbINYCKHUK HAYYHTCS:

* pemaTh OCHOBHBIE BU/Ibl PAlIHOHAJIBHBIX YPABHEHNUU C OJTHOM NEPEMEHHOM, CUCTEMBI JBYX
YPaBHEHUH C ABYMS IEPEMEHHBIMU;

* [IOHUMAaTh YPAaBHEHME KAaK BAKHEUIIYI0 MATEMATUYECKYI0 MOJEINb JJI OIMCAHUS U U3yde-
HUSl pa3HOOOPa3HbIX peajbHBIX CUTYallUH, peuiaTh TEKCTOBbIE 3a/layM ajiredpanyeckuM MeTo-
OM;

* IPUMEHSATH TpaduyecKkue MpeICTaBIeHHs Ul UCCIIEJOBAHUS YPaBHEHUH, HCCIIEeI0BaHUS U
pELICHU CUCTEM YPABHEHUH C IBYMs IIEPEMEHHBIMU.
BBINYyCKHHK ITOJIYYUT BO3SMOXKHOCTD:

* OBJIAJIETh CIELMATIBHBIMUA NpUEMaMU pEIIeHHs] YpPaBHEHUW M CHUCTEM YpaBHEHHI; yBe-
PEHHO MPHUMEHSTH amnmnapar ypaBHEHHMH ISl pelleHHs] pa3HOOOpa3HbIX 3a/lad U3 MaTeMaTHKH,
CMEXHBIX MIPEIMETOB, MPAKTUKH;
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* IPUMEHSATH IpaduyecKue MpeacTaBiIeHUs Ui UCCIe0BaHNs YpaBHEHHH, CCTEM ypaBHe-
HUH, coaepxamux OyKBeHHbIe K03()(DUITUSHTBL.
HepaBencrBa
BrInycKkHHUK HAydUTCS:

* IOHUMaThb W MPUMEHATh TEPMHUHOJIOTHIO W CHUMBOJIMKY, CBSI3aHHBIE C OTHOILICHHEM
HEPAaBEHCTBA, CBOICTBA YMCIIOBBIX HEPABEHCTB;

* pemiath JUHEHbIe HEPaBEHCTBA C OJIHOM MEPEeMEHHON M MX CHCTEMBbI; pellaTh KBajpar-
HBIE HEPABEHCTBA C OMOPON Ha rpaduuecKue MpeacTaBICHus;

* IPUMEHSATH anmnapaT HEPaBEHCTB JIJIS PELISHUs 3a/1a4 U3 Pa3JIMYHBIX paslieoB Kypca.
BhInyCKHUK MOJTYYUT BO3MOKHOCTh HAYYUTHCSI:

* pa3HOOOpa3HBIM TpUEMAM JI0OKA3aTeIhCTBA HEPABCHCTB, YBEPEHHO MPUMEHSTH armapar
HEPABCHCTB ISl PEIICHUS Pa3HOOOPA3HBIX MATEMATHYCCKUX 3a7ad M 3aJad U3 CMEKHBIX
MIPEIMETOB, MTPAKTUKU;

* MPUMEHATH rpadUyueCKUe MPEACTABICHUS JJIs MCCIICIOBAaHNUS HEPaBEHCTB, CUCTEM Hepa-
BEHCTB, COJIEpXKAIINX OYKBEHHbIE KOI(PPHUIIUCHTEHI.

OcHoBHbIe OHATHSA. YHCI10BbIE QYyHKIMH
BBIIYCKHHUK HAVIUTCS:
* [IOHUMATh M UCIIOJIb30BaTh (DYHKIIMOHAIBHBIC MIOHSATHUS U SA3bIK (TEPMUHBI, CAMBOJIMYCCKUE

0003HaueHUs ),

* CTPOUTH TpauKH dIEMEHTApHBIX (YHKIWH; UCCIENIOBATh CBOMCTBA YMCIIOBBIX (DYHKIIHNA
Ha OCHOBE M3y4YCHHUS MOBEJCHHS UX IPaUKOB;

* MOHUMAaTh (YHKIMIO KaK BaXHEHUIIYI0 MaTeMaTHUYECKYI0 MOJENb Ui OMUCAHUS MPoIlec-
COB M SIBIICHUU OKPYKAIOIIEr0 MUpPA, MPUMEHATH (DYHKIMOHAIBHBIA S3BIK ISl OMUCAHUS H
MCCJICTOBAHMSI 3aBUCUMOCTEN MEXTY (PU3NUECKIMH BETUIHMHAMH.
BBINYCKHHUK TOTYYUT BO3MOXKHOCTh HAYUUTHCS:

* IPOBOJUTH HMCCIEAOBAaHMUS, CBA3aHHBIE C M3YyYEHHEM CBOWCTB ()YHKIUH, B TOM 4YHCIE C

WCIIOJIb30BAaHUEM KOMITBIOTEPA; Ha OCHOBE TI'paUKOB HW3YYEHHBIX (YHKIHMA CTPOUTH OoJiee
CIIOXHbIE TpaduKH (KyCOYHO-3a/laHHBIE, C «BBIKOJIOTBIMWY TOUKAMH U T. 11.);

* HCIIOJIb30BaTh (DYHKIIMOHAJIbHBIE IMPEACTABICHUS W CBOWCTBA (DYHKUMH A pEIICHUS
MaTeMaTUYeCKUX 3a7au U3 pa3IMuHbIX Pa3/eoB Kypca.
YucnoBble MOCTEI0BATEIBLHOCTH
BbInycKHUK HAy4uTCS:

* IOHUMaTb M HCIIOJIB30BATh SI3BIK IIOCJIEN0BATEIILHOCTEN (TEPMMHBI, CHMBOJIHYECKUE

0003HaYCHHUS);

* IPUMEHSATH (DOPMYIIBI, CBA3aHHbBIE ¢ apU(PMETHUECKON U TeOMETPUYECKON Iporpeccuei, u
anmnapar, cOpMUPOBAHHBIN MPU W3YYEHUU JPYTHX pa3lesioB Kypca, K pelIeHHIO 3ajad, B TOM
YHCJIe C KOHTEKCTOM U3 PEaIbHOM KU3HHU.

BbINYCKHHMK HOTYYUT BO3MOXKHOCTh HAYUUTHCSI:

* pemaTb KOMOMHUPOBAHHBIE 3a/1a41 C IPUMEHEHUEM (OPMYJI N-I'O WieHa U CYyMMBI IEPBBIX
N WICHOB apu(pMETHUYECKOW MW T'e€OMETPUYECKON MpOrpeccHH, MPHUMEHss MpU ITOM ammapar
YpaBHEHHI U HEPABEHCTB;

* IOHUMaTh ApUPMETUUYECKYI0 M T€OMETPUYECKYIO0 MPOTrPEecCUi0 Kak (PYHKIMU HaTypaib-
HOT'O apryMEHTa; CBSA3bIBaTh apU(PMETHUECKYIO IPOIPECCUIO C JIMHEHHBIM POCTOM, F€OMETpHYe-
CKYI0 — C 3KCIIOHEHLIUAIBHBIM POCTOM.
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OnucarejbHas CTATHCTHKA

BbIIYyCKHUK Hay4duTCS MHCIIOJBb30BaTh IPOCTEHUIINE CIOCOObI MPEJICTaBICHHUS M aHaJIW3a
CTaTUCTUYECKUX JaHHBIX.
BhINYCKHUK MOJAYYUT BO3MOKHOCTH MPUOOPECTH MEPBOHAYAIBHBIN ONBIT OpraHu3alu cOopa

JAaHHBIX IIPpHU NPOBCACHUHN OIIPOCa OGH_ICCTBGHHOFO MHCHUS, OCYIICCTBJIATH UX aHAJIN3, IPCACTAB-
JSTh Pe3yNbTaThl OPOCca B BUAE TAOJIULIbI, TUATPAMMBI.

Ciyuyaiinble cOOBITHSI M BEPOSITHOCTD

BbINYyCKHUK HAYYUTCS HAXOJIUTh OTHOCUTEIBHYIO YACTOTY U BEPOSITHOCTh CITy4aHOTO COOBITHS.
BBINYCKHMK  MOAYYUT  BO3MOXXHOCTh ~ NPUOOPECTH  OMBIT  IMPOBEICHUS  CIy4alHBIX

AKCIIEPUMEHTOB, B TOM YHUCJIE€ C IOMOIIbI0 KOMIIBIOTEPHOTO MOJIETUPOBAHUS, MHTEPIPETALIMH UX
pE3yJIbTaTOB.

KomOunaTopuka

BhBINyCKHUK HAYYWTCS pellaTh KOMOWHATOPHBIC 33aa4d Ha HAXOXKIACHHE YHCIa OOBEKTOB WU

KOMOWHAIA.

BbINYCKHUK HOJYYUT BO3MOYKHOCTh HAyYUThCS HEKOTOPBIM CIELHUAIBHBIM NpUEMAaM pelICHUs
KOMOWHATOPHBIX 3a71a4.

Harnsinnasi reomerpust

BBIHVCKHI/IK HAay4YUuTCA.

* pacIlO3HaBaThb Ha 4YepTEXkKaX, PUCYHKaX, MOJEISIX U B OKPYKAIOIIEM MHUPE ILIOCKHE H
IPOCTPAHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI,

* BBIYUCIIATE O0BEM NMPSMOYTOJIBHOTO MapaljiesienuIea.
BhINYCKHMK HOJYYUT BO3MOXKHOCTb:

* HAyYUTbCS BBIUYUCIATH OOBEMBI IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpP, COCTABIICH-

HBIX U3 IPSMOYTOJIBHBIX NapaJuIECIEIUIEI0B;

* pacro3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJbHOIO HapaiJiesienunena, MpaBUiIbHON MHpa-
MU, HWINHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa M MPSIMOYTOJbHOTO Mapalieenunena;

* OIPENENSITh M0 JUHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI JIMHEWHbIE pa3Mephl caMoil (u-
Typbl 1 HA000pOT;

* YII1yOUTh ¥ pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpaX;

* Hay4NTbCS IPUMEHATD [TOHATHE Pa3BEPTKU AJIS BBIIOJIHEHUSI TPAKTUYECKUX PACUETOB.
I'eomerpnueckue Gpurypsl

BeINYyCKHMK HAY4HTCS:

* I10JIb30BAThCS S3BIKOM F€OMETPHUH JUIsl ONMUCAHMS MPEIMETOB OKPYKAIOLIEro MHUpa U UX
B3aMMHOI'O PACTIONOKEHHUS;

* pacrnio3HaBaTh M M300pakaThb Ha 4YepTekax M PUCYHKAX reoMeTpuueckue QUrypbl U UX
KOH(Urypauuu;

* HAXOAWUTh 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (UIYyp M UX OTHOIICHUS, TPagayCHYIO
Mmepy yrioB ot 0° no 180°, mpuMeHss onpeieneHus, CBOUCTBA M MPU3HAKU (PUTYp U UX DIIEMEH-
TOB, OTHOIIIEHU (pUTyp (PaBEHCTBO, MOI00KE, CHMMETPHUH, TIOBOPOT, APAILJICITHHBINA MTEPEHOC);

* OIIEpPUPOBATh C HAYAIbHBIMU MOHSITUSIMH TPUTOHOMETPUHU U BBHIMOJHATH dJIE€MEHTapHbIE
onepaunuu HaJ QYHKIUSAMH YIJIOB;

* pelaTth 3a7aud Ha JI0Ka3aTelIbCTBO, OMMPAsCh HA M3yYEHHBbIE CBOICTBAa (UIYp M OTHOILE-
HUHN MEXJy HUMU U IPUMEHSS U3YYEHHBIE METO/IbI I0KA3aTEIbCTB;
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* pelaTh HECIOKHBIE 33Ja4l Ha IOCTPOCHUE, TPUMEHSSI OCHOBHBIE aITOPUTMBI TIOCTPOCHHUS
C IOMOILBIO [IUPKYJIS U JTUHEHKH;

* pemaTh IPOCTEHIINE ITIAHUMETPUYECKUE 3a/1a4i B IIPOCTPAHCTBE.
BbINYCKHUK ITOJIYYUT BO3ZMOKHOCTD:

¢* OBJIAACTh MECTOIOAMU peIJ_IeHI/ISI 3aJa4 HaA BBIYUCICHHUA KW AOKasaTcjabCTBa:. MECTOAOM OT
IPOTUBHOTO, METOJIOM TOJ00Ms, METOJAOM Iepedopa BapHaHTOB W METOJOM I'€OMETPHYCCKHX
MECT TOYEK;

* MPUOOPECTH OMBIT MPUMEHEHUS AIreOpandeckKoro M TPUTOHOMETPUYECKOIro ammapara u
UJICH IBYKCHHS MPU PEIICHUH M'€OMETPUYECKHX 3a7ad;

¢ OBJIAJACTH TpaI[HHHOHHOﬁ CXCMOI71 pemeHI/m 3a1a4 Ha HOCTpOGHI/IC C IIOMOIIIBO I_II/IpK}IHSI nu
JTUHEHKU: aHAIIU3, TOCTPOCHHUE, JTI0KA3aTeILCTBO U UCCIICIOBAHNCE,

* HAYYUTHCS pelIaTh 3a7add Ha TOCTPOCHHE METOJOM TI'€OMETPHYECKOTO MeCTa TOYEK U
METOHOM IT0I00HS;

* IPHOOPECTU OMBIT HKCCIICAOBAHUS CBOWCTB IUIAHUMETPHUYECKUX (UTYp € TIOMOIIBIO
KOMITBIOTEPHBIX IPOTrPAMM;

* IPUOOPECTH OIMBIT BBHIMOIHEHHS MPOCKTOB 1O TeMaM «I'eoMeTpuueckue mpeoOpa3oBaHus
Ha IJI0CcKOCTHY, «IlocTpoeHne oTpe3KoB 1o hopMyIiey.
HN3mepeHne reoMeTpUYECKUX BeJTUYHH

BBIHVCKHI/IK HAay4YUuTCA.

* HCII0JIb30BATh CBOMCTBA M3MEPEHMS JJIUH, IUIOIAJAEH M YIJIOB IPU pEIICHUM 3334y Ha
HaXO0XJICHUE JUIMHBI OTPE3Ka, [UIMHBI OKPYKHOCTH, JUTMHBI IyTH OKPYKHOCTH, I'PaIyCHOU MEpPbI
yrna;

* BBIYMCIIATH ILIOLAAN TPEYTrOJIbHUKOB, PSIMOYTOJIBHUKOB, N1apaJlJIeIOrpaMMOB, Tpaneuui,
KpPYT'OB U CEKTOPOB;

* BBIYMCIIATD JJIMHY OKPYKHOCTH, JJIMHY OYTH OKPY’KHOCTH;

* BBIYMCIIATD JUTMHBI JIMHEHHBIX JIEMEHTOB (PUIyp U UX YIJIbI, UCIOJIB3YS (OPMYJIbI JUIUHBI
OKPYXKHOCTH U JUTMHBI IYTH OKPYXHOCTH, (GOPMYJIbI IIo1ane gpuryp;

* pemath 3a/7a4dl Ha JI0Ka3aTeIbCTBO C HCIIOJIb30BaHHEM (POPMYJ JJIMHBI OKPYKHOCTH U
JUIMHBI 1yTU OKPYKHOCTH, GOpMyJI IIoImaneil puryp;

* pelarh NPAKTUYECKHE 3aJa4M, CBA3AHHBIE C HAXOXKICHUEM TI'€OMETPUUYECKHX BEIMYUH
(Mcnomb3yst MpH HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUECKUE CPENICTBA).

BbINyCKHUK OJYYUT BO3MOKHOCTh HAYUUTHCS:
* BBIUMCIIATh IUIOMIAMM (PUTyp, COCTaBIEHHBIX U3 JABYX MM OoJjiee MPSIMOYTOJbHUKOB,

[apauIeJIOrPaMMOB, TPEYTOJIBHUKOB, KPyra U CEKTOpa;

* BBIUMCIIATh IUIOIIAAM MHOTOYTOJIbBHUKOB, HCIOJIb3ys OTHOIIECHHMS DPABHOBEIMKOCTH H
PaBHOCOCTABJICHHOCTH;

* IPUMEHATH anreOpanyeckuii U TPUTOHOMETPUYECKHI ammapar W WAEeU ABWXKEHHUS INpU
pELICHUH 3a/]1a4 Ha BBIYUCIICHUE TUIOIAAEH MHOTOYT OJIBHUKOB.

Koopannartsl

BEITYCKHUK HAYIUTCS:
¢ BBIYUCIIATE AJIMHY OTPE3Ka IO KOOpJAWHATaM €TI0 KOHIIOB; BBIYUCIIATE KOOPAHWHATEI CEPC-

JUHBI OTPE3KaA,
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* HCII0JIb30BAaTh KOOPAUHATHBIN METOJ 11l U3yYEHUS! CBOMCTB MPSMBIX U OKPY>KHOCTEH.
BhInyCKHUK MTOJTYYUT BO3ZMOKHOCTD:

¢ OBJIAJACTh KOOPAWMHATHBIM METOJAOM PCHICHUA 3a4a4 Ha BBIYHUCICHUA U JOKA3aTCIIbCTBA,

* HpI/IO6p€CTI/I OIIBIT UCIIOJIB30BaHUA KOMIIBIOTCPHBIX NPOrpaMM IJid aHaJIn3a YaCTHBIX CIIYy-
YaeB B3aMMHOT'O PACIIOJIOKEHHS OKPYKHOCTEH U MPSMBIX;

* IPUOOPECTHU OMBIT BHIMOJIHEHHSI MPOEKTOB Ha TeMy «IIpuMeHeHre KOOPAUHATHOTO METOIa
IIPU PEIICHUH 3a/]a4 Ha BBIYUCIICHUS U JI0KA3aTeIbCTBAY.

BekTopbl

BoIinyckHHUK HAy4dUTCS:

¢ OIICpUpOBaTh C BCKTOpaMH: HAXOJWUTH CYMMY U Pa3HOCTb IABYX BCKTOPOB, 3aJaHHBIX
TCOMETPHUICCKU, HAXOAUTH BEKTODP, paBHLIﬁ MMPOU3BCACHUIO 3aTaHHOI'O BEKTOPA HA YHCJIO,

®* HaXOJUThb IJIs1 BEKTOPOB, 3aJaHHBIX KOOpAWHATAMU: NJIMHY BCKTOpPA, KOOPAWHATHI CyMMbI
" Pa3HOCTU IBYX U boee BCKTOPOB, KOOPJAHWHATHI ITPOU3BCACHUS BCKTOpAa HAa YHUCJIO0, IIPUMCHAA
IIpu HCO6X0)II/IMOCTI/I COquaTeHBHBIﬁ, HepeMeCTI/ITeHBHHﬁ u paCHpe,Z[CJIHTeHLHLII;'I 3aKOHBbI,

¢ BBIUUCIIATE CKAJKIPHOC IIPOU3BCACHUC BCKTOPOB, HAXOAUTH YIoJl MCXKAY BCKTOpaMU,
YCTaHAaBJIMBATh NECPIHCHAUKYIIAPHOCTD IPSAMBIX.
BBIHVCKHPIK OJIYYUT BO3MOXKHOCTbD.

¢ OBJIAJICTb BEKTOPHBIM METOJAOM U1 pCHICHUA 3a/la4 Ha BBIYUCIICHUA U JOKA3aTCIIbCTBA;
® HpI/IO6p€CTI/I OIIBIT BBIITOJIHCHHUA IMTPOCKTOB HA TCMY KIIPUMCHCHHUEC BEKTOPHOI'O METOAA ITPpH
PCIICHNHU 3aJa4 Ha BBIYMCICHUA U 1OKA3aTCJIbCTBA.

KpaeBen4ecknii KOMIIOHEHT

BBINYCKHUK HAYIUTCS:

* pemaTh TEKCTOBbIE 3aJaydl C MCIOJb30BaHMEM CTaTMCTUYECKUX HaHHBIX Kamyxckoro
peruoHa;

* pemaTh TEKCTOBBIE 33aJaud B BHJE TAOJHIl, JAMarpamm, Trpa(uKoB, COCTABICHHBIX IO
CTaTUCTHUYECKUM JMaHHBIM Kamyxckoii o0macTu;

* pemaTh MpPaKTUYECKHE 3a7add, CBSI3aHHBIE C HAXOXJICHHEM T€OMETPUYECKHX BEIHYUH
(ucnonb3yst cpaBouHuku Kamyxckoit obnactn).

BEINYCKHUK TOAYYUT BO3MOKHOCTb:

* IPUOOPECTH OTBIT BBHIIOJIHEHUSI MaTeMaTUYeCKUX MpoekToB Kanyxckoit TeMaTuky;

° HpI/IO6peCTI/I OIIBIT BBIMIOJHCHUA IIPOCKTOB II0 TEME «MaremaTnka B HCTOPUYCCKOM
Pa3BUTHHU)» O BKJIAAC MAaTEMATUKOB - KaTy’KaH B Pa3BUTHC MaTeMaTHYeCKOH HAayKHn
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Koumponvno-uszmepumenviole mamepuaisl

1. KoHTponbHBIE U3MEPUTENIbHBIE MaTepHUajbl JUIsi UTOTOBOM aTTecTallid B HOBOW (opme.
http://www fipi.ru

2. KoHTpobHbIE U3MEPUTEIbHBIE MaTEpUaibl CUCTEMBI Statgrad.ru
3.TectupoBanue on-line: 5-11 knaccel. Pexxum nocryna:http:// www.kokch.kts.ru/cdo

4.KoHTposbHO- n3MepuTenbHble MaTepuaibl: Anredpa 7 kiace k yueonuky FO.H.MakapsrueBa
u ap. (m.: IIpoceemenue)

5. KoHTpoabpHO- U3MepHUTENbHbIE MaTepuabl: Anredpa 8 kinace k yueonuky F0.H.Maxkaperuea
u ap. (m.: IIpocemienue)

6.KoHTponbpHO- n3MepuTenbHble MaTepraibl: Anredpa 9 kinacc k yueonuky FO.H.MaxkapsrueBa
u ap. (m.: IlpocBemenue)

Kpumepuu u nopmwl ouenku 3Hanuil, YMEHU U HABLIKOE 00VUAIOUIUXCA N0 MAMEMAMUKE

OCOOEHHOCTSIMA  CHCTEMBI OLICHKHU SBJISIIOTCA: KOMIIICKCHBIH IIoaxoa K OICHKE
pe3ysbTaToB 00pa3oBaHus (OLEHKA MPEAMETHBIX, METAlIPEIMETHBIX U JINYHOCTHBIX PE3YJIbTATOB
oOuiero oopa3oBaHus).

1. OyeHnka nucCb MeHHbIX KOHMPOIbHLIX paOOm 00YYaAOWUXC O MamemMamuxe.

OTBeT OLIEHUBAETCSI OTMETKOU «5», €CIIN:

® pa0oTa BBIMOJIHEHA MTOJIHOCTHIO;

® B JIOTUYECKUX PACCYKACHUIX U 0OOCHOBAHHUH PEIICHUs HET MpoOeoB U OMHNOOK;

® B pCIICHWH HET MATeMaTUYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OIKCKA,
KOTOpasi HE SIBJISIETCS CJIEICTBUEM HE3HAHMS WJIM HETTOHUMaHUs y4eOHOTO MaTepuara).

OtMmeTka «4» CTaBUTCS B CIENYIONIUX CIIyJasx:

e pa0oTa BBINOJIHEHA TMOJHOCTHIO, HO OOOCHOBAHMS IIATOB PEIICHUS HEAOCTATOYHBI
(eciu ymeHue 000CHOBBIBATH PACCYXKIEHUS HE SIBJISIIOCH CIIEIUATBLHBIM O0BEKTOM MTPOBEPKH);

e JIONYIICHBI OJIHA OIMMOKAa WM €CTh JIBa — TPH HENOYETa B BBIKJIAJKaX, PUCYHKax,
yepTexkax Wik Tpadukax (ecau 3TH BUIBI pabOT HE SBISUIMCH CIENHUATBHBIM OO0BEKTOM
IIPOBEPKN).

OtMmeTKa «3» CTaBUTCS, €CIIH:

e JIONyIICHO OoJiee OJHOW OMMOKM WM Oojee NBYX — TPEX HEIOYETOB B BBIKJIAJKAX,
yepTexkax wid Tpadukax, HO oOydJarommiics o0iamaeT o00sA3aTeNbHBIMA YMEHHSIMHU 110
IIPOBEPSIEMON TEME.

OtMmeTKa «2» CTaBUTCS, €CIIH:

® JIONYIICHBI CYIIECTBEHHBIC OIIMOKM, MOKA3aBIIME, YTO OOydJaroImMiicss HEe o0iamaer
00s13aTeTbHBIMU YMEHHSIMU TI0 IAaHHOW TEME B TTOJTHOU Mepe.

2. Oyenka ycmHulx 0meemoes 00yuarouwuxcsi no Mamemamuxe

OTBeT OlleHUBAETCS OTMETKOM «5», €CITU YUCHHUK:

® MOJTHO PACKPBUI COAEepKaHUE MaTepuaia B 00beMe, MPeIyCMOTPEHHOM MPOTpaMMOid U
y4eOHUKOM;

® 3JIOKWI MaTepuall TPaMOTHBIM SI3BIKOM, TOYHO KCIIOJIB3YSl MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTIPEACIICHHOHN JIOTHYECKOM MOCIIeI0OBATEIbHOCTH;
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® [IPaBWJIBHO BBINOJIHWI PUCYHKH, YEPTEXKH, TpadUKHU, COMYTCTBYIOIIUE OTBETY;

® [10Ka3aj]l YMEHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IPUMEPaMH, IPUMEHATh €€
B HOBOIl CUTYaIMH MIPH BBIMIOJHEHUH MTPAKTHYECKOTO 3aaHUS;

® [IPOJIEMOHCTPUPOBAJl 3HAHME TEOPUU PpAHEE W3YYEHHBIX CONYTCTBYIOIIUX TEM,
c(OPMHUPOBAHHOCTh M YCTOMYMBOCTH MCIIOJIb3YEMBIX IIPU OTBETE YMEHHUI M HaBHIKOB;

® OTBEYaJI CAMOCTOATENILHO, 0€3 HABOAALINX BOIIPOCOB YUUTEIIS;

® BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH IIPH OCBEIICHHH BTOPOCTEIICHHBIX BOIPOCOB WJIH B
BBIKJIaJIKaX, KOTOPbIE YUEHHK JIETKO UCIIPABHJI MOCIIE 3aMEUaHUs] YUUTEIs.

OTBeT OLlEHUBAETCSI OTMETKOH «4», eciy yJOBIETBOPSIET B OCHOBHOM TpeOOBAHUSAM Ha
OLIEHKY «5», HO IIPU ATOM MUMEET OJIUH U3 HEJOCTATKOB:

® B U3JIOKCHWUU JOMYyIIEHbl HeOonbplMe MpoOenbl, He HCKa3WBIIEE MaTeMaTHUECKOe
coJiepXKaHue OTBETa;

e JIONYIIEHbl OJUH — JIBa HEJO0YETa IPHU OCBELIEHUH OCHOBHOI'O COJAEp)KaHUS OTBETa,
UCIIPaBJIEHHBIE TIOCIIE 3aMEYaHUS YUUTEIIS;

e JIONyIIEHbl OMMOKAa Wiu Oosee ABYX HEJOYETOB IPU OCBEIIEHUH BTOPOCTEIEHHBIX
BOIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIPABJIEHHBIE I1OCIIE 3aMEUaHUs YUUTEIS.

OtmeTka «3» CTaBUTCS B CICAYIOIUX CIydasx:

® HEIOJHO PAacKphITO COZAEp)KaHUE MaTepuaia (ColepaHHe M3JI0KEHO (hparMeHTapHO,
HE Bcerja IOCIENOBaTelbHO), HO  IIOKa3aHO  oOllee I[OHHMMaHue BomIpoca U
IPOJIEMOHCTPUPOBAHBl YMEHMsI, JIOCTATOYHbIC Ui YCBOEHHUS IPOrpaMMHOIO MaTepuaia
(onpenenensl «TpebOBaHUAMU K MaTeMaTHYECKOH MOATOTOBKE OOYyYaroIIMXCsD» B HacTOsILEH
porpaMMe o MaTeMaTHKe);

® UMENUCh 3aTPYJHEHUS WU JOIMYILIEHbl OIIMOKH B OIpENeIeHMH MaTeMaTHYecKOi
TEPMUHOJIOTHH, 4YepTe)kaX, BBIKIAJKaX, MWCIPABICHHbIE TI10CJIE€ HECKOJbKUX HABOASIINX
BOIPOCOB YUUTEJIS;

® YUEHHUK HE€ CIPaBUJICS C NPUMEHEHHEM TEOpPHHM B HOBOI CHTyalluM NpPH BBITOJHEHUU
IPAaKTUYECKOI0 3aJlaHMsl, HO BBIIOJIHMI 33JJaHUs 0053aTeIbHOIO YPOBHS CI0XKHOCTH MO JTAHHOH
TEME;

® [IpM JOCTAaTOYHOM 3HAHMM TEOPETHUECKOro MaTepHaja BbIABIEHA HeIOCTaTOYHAs
c(OPMHPOBAHHOCTb OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIUX CIydasx:

® HE PacCKpBITO OCHOBHOE CO/Iep)KaHNe yueOHOT0 MaTepuana;

e O0OHapY)KEHO HE3HAHWE YYCHUKOM OOJIbIeH WM HanboJjiee BaXXHOM YacTh y4eOHOTO
MaTepuana;

e JIOTYIIEHB! OMMOKU B OINpPEISIICHUH TOHSATHH, TPH WCIOIH30BAHUN MaTeMaTHIECKOM
TEPMUHOJIOTHH, B PUCYHKAaX, YepTeKaxX WM TpaduKax, B BBIKIAIKaX, KOTOPbIE HE HCIIPABICHBI
MocJie HECKOJIBKUX HaBOJSALINX BOIPOCOB YUUTENS.

3. Obwas knaccugurxayus oumuodox.

[Ipn oneHke 3HaHWNA, YMEHMIl W HaBBIKOB OOYy4alOUIMXCS CIIEAYeT YYHMTHIBaTh BCE
omnOku (rpyObie U HETpyObIe) U HETOUETHI.

3.1. I'pyObIMH CUMTAIOTCS OLIMOKH:

® HE3HaHHUE OIpPEIEICHUSI OCHOBHBIX MOHITUHN, 3aKOHOB, TPABUJI, OCHOBHBIX IOJIOKEHHH
TEOpPHH, HE3HaHUE (OpPMyJ, OOLIEHPUHATHIX CHUMBOJIOB OOO3HAUCHWM BEJIWYMH, €IMHUI] UX
U3MEpPEHUS;
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® HE3HaHUE HAUMEHOBAHUH €MHUIL U3MEPEHMUS;
® HEyMEHUE BBIACIUTH B OTBETE ITIABHOE;
® HEYMEHUE IPUMEHSATH 3HAHUS, AITOPUTMBI JJIs PELLIECHUS 3a1a4;
® HEyMEHUE JIeNIaTh BHIBOJIBI U 0000IICHUS;
® HEyMEHHUE YUTATh U CTPOUTH IPaUKH;
® HEyMEHUE [10JIb30BaThCsl IEPBOMCTOYHUKAMH, YIE€OHUKOM U CIIPABOYHUKAMU;
e [10TEPsI KOPHS WJIM COXPAHEHUE TIOCTOPOHHETO KOPHS;
e orOpackiBaHue 6€3 00BICHEHHUI OHOTO U3 HUX;
® paBHO3HAYHbIC UM OLIMOKH;
® BBIYHCIIUTENbHBIC OIIUOKH, €CITH OHU HE SIBJISAIOTCS OMUCKOI;
® JIOTHYECKHUE OIIUOKH.
3.2. K HerpyObIM omuOKam ciielyeT OTHECTH:
® HETOYHOCTh (POPMYIMPOBOK, ONpPEAEICHUMN, TOHATHH, TEOPHi, BbI3BaHHAsI HETIOJIHOTOM
OXBaTa OCHOBHBIX IPHU3HAKOB ONPEENAEMOr0o MOHATHS WM 3aMEHOH OIHOro - JIByX M3 3THX
IIPU3HAKOB BTOPOCTETIEHHBIMU;
® HETOYHOCTh Ipauka;
® HEpaLMOHAJBHBII METOJl PEelIeHUs 3a7ayd WM HEJOCTaTOYHO MPOJyMaHHbBIN IUIaH
OTBeTa (HapyllIEHUE JIOTUKH, IOMEHA OT/AEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU);
® HEpalMOHAJIbHbIE METO/Ibl Pa0OTHI CO CIIPABOYHOM U JAPYroil INTEPATYpOil;
e HEYMEHUE pellaTh 3a/1a4M, BHIIOJIHATH 3aJjaHusl B O0IEM BU/JIE.
3.3. Henoueramu sBisiroTCS:
® HepalMOHAJIbHbIE TPUEMbI BEIUMCIIEHUH U TpeoOpa3oBaHuii;
e HeOpe)KHOE BBHINOJIHEHUE 3aMucell, yepTexei, cxeM, rpaduKoB.
Kpurtepun oneHuBaHus TeCTOB, MATEMATHYECKUX JUKTAHTOB
Ommemxka «5»
90 % — 100 % 3anmaHus BBIIOIHEHO BEPHO
Ommemxa «4»
70 % - 89 % 3anaHus BBIIOJHEHO BEPHO
Ommemxa «3»
50 % - 69 % 3amaHus BBINOJIHEHO BEPHO
Ommemxka «2»
0% - 49% 3aaHusl BBIIOJIHEHO BEPHO
Kpurepun onieHuBaHus1 NPOEKTOB
- 3HAYMMOCTb U aKTYaJIbHOCTb IPOOJIeM, a/IeKBaTHOCTh U3y4aeMoil TeMaTHKe;
- KOPPEKTHOCTh HCHOJB3YyEMBIX METOJOB HCCIEOBAHUS U METOJOB OOpabOTKH MOIYYEHHBIX
pE3yJIbTaTOB;
- AKTUBHOCTb K&XJOTO YYacCTHMKA IIPOEKTa B COOTBETCTBHUM C €ro HMHAMBHUIYaJIbHBIMU
BO3MOXKHOCTSIMU;
- KOJUIEKTHBHBIX XapaKTep IPUHUMAEMbIX pelleHUl;
- XapakTep OOIIeHUs ¥ B3aMMOITOMOIIIH, B3aUMO/IOTIOTHIEMOCTH YYaCTHUKOB MPOEKTA;
- HeoOXoquMas U JI0CTaTO4Hasl TNyOrnHa MPOHUKHOBEHMSI B MPOOJieMy, MPUBJICYEHUE 3HAHUH U3
JIPYTUX 00JIacTei;
- JI0Ka3aTeJbHOCTh INPUHMMAEMBIX PELICHWI, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUEHUS,
BBIBO/IBI;
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- 3cTeTHKa O(hOpMIIEHUS PE3yIbTAaTOB BHIMIOJHEHHOTO MTPOEKTA;

- YMCHHUC OTBCYATh HAa BOIPOCHI ONIIOHCHTOB, JAKOHUYHOCTb U apIryMCHTHUPOBAHHOCTL OTBCTOB

Ka)XJ10T0 YWICHA TPYIIIbI.

Kputepuu onenku

MAaKCHMAJIBHO

yMeHue oToupaTth HH(popmaIuio

5

apryMEeHTUPOBAHHOCTH 1ieJiei paboThI

COOTBETCTBUE COAEPHKAHUS BOIIPOCY

JJOTUYHOCTB U ITOCIACA0OBATCIbHOCTD N3JI0XKCHUA

YETKOCTb

3cTeTHKa OhopmIleHUs Pe3yIbTaTOB

Ka4yCCTBO AOKJIaada

00beM U IITyOMHA 3HAHUM 110 TEME

KYJbTypa peuu

9YBCTBO BPpEMCHHU

YMCHHUC YACPIKUBATH BHUMAHUC Ay IUTOPHUU

YMCHHE BECTU JUCKYCCHUIO

YPOBCHBb CaMOCTOATCIBbHOCTH IPU NOATOTOBKE

N[N ||| |l |

65 — 55 — «oTaAMUHO»
54 — 44 — «xopomuio»
43 — 33 — «y10BJIETBOPUTEIBLHO»
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IIpuioxeHust K nporpaMmme

OcHogHble nOHAmMUA Kypca

Harypanbnslii paa. [Jecarnunas cucrema CYUCICHHUS.

Crenens ¢ HaTypaJIbHBIM I10KA3aTEJIEM.

Henutenu u kpatusle. [IpocTeie 1 cocTaBHbIE YKCIA.

OObIKHOBEHHBIE ApoOH. [lecaTuunbie npoou.

[Ipouentsr; OTHOmEHUE; [Iponopius;

[TonoxxuTenbHbIE U OTPULIATEIbHBIC UHCIIA, MOAYJb uncia. CTENEeHb C LEeJIbIM [10Ka3aTeleM.
KBagpartHbiii KOpeHb U3 yncia. KopeHb TpeTbel CTeneHu.

[TonsiTe 06 MpparMoHaIFHOM YKcie. JecITHUHbIC TPUOTMKEHUS HPPAMOHAIBHBIX YHCElT.
MHoxecTBO nercTBuTeNbHBIX yncel; KoopaunatHas npsmas. YucaoBble IPOMEKYTKH.

BykBeHHbIE BbIpaXKeHUS (BBIPAXKEHHSI C IEPEMEHHBIMH).

ToxnecTso.

Crenenb ¢ HaTypalbHBIM IIOKa3aTeJIeM U €€ cBOMCTBA. OQHOUYIEHBI U MHOrOwWIEHbl. CTENeHb
MHoroudjaeHa. MHorouseHsl ¢ ogHoi nepeMeHHoi. Kopens MHOrowieHa. KBagpartHelil TpeX4IeH.
Anrebpanueckas 1poob. CTeneHb ¢ 1eJIbIM I0Ka3aTeIeM.

PannonanbHble BhIpaKEHUS.

KBagparHble KOpHHU.

VYpaBHeHHE ¢ OAHOU NepeMeHHON. KopeHb ypaBHEHHS.

JIuneitnoe ypaBHenue. KBanpatnoe ypaBHenue. Teopema Buera.

VYpaBHeHME ¢ AByMsI IEPEMEHHBIMU. JIMHENHOE ypaBHEHUE C IBYMs IEPEMEHHBIMHU.

Cucrema ypaBHEHMH ¢ ABYyMsl llepeMEHHbIMU. PaBHOCHIBHOCTE cucTeM. CHCTEMBI IBYX JTMHEH-
HBIX YpaBHEHUH C JByMs IEPEMEHHBIMH.

JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH.

Yucnossle HepaBeHCTBA. HepaBeHCTBO ¢ 0JHON nepeMeHHON. JIMHEeiiHble HEpaBEeHCTBA C OJHOMI
nepemeHHo#. KBaapaTHbie HepaBeHCcTBA. CHCTEMbI HEPABEHCTB C OAHON EPEMEHHOI.

[Tonstue pynkuuu. I'papuk pyHkum.

Jluneiinas gynxuus. Kpagparuunas ¢pynkuus. CteneHHble GyHKIUU

[ToHsiTHE YMCIIOBOM MTOCIIEOBATEIBLHOCTH.

Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu.

[TonsiTe o ciydyallHOM OMbBITE W CIy4yallHOM COOBITHH. BeposTHOCTH NPOTHBOMOIOKHBIX
coOpITui. JlOoCTOBEpHBIE M HEBO3MOXKHBIE COOBITH. PaBHOBO3MOXHOCTH cOObITHI. Knmaccudye-
CKOE€ OIpEJIETICHUE BEPOSITHOCTH.

YeThlpexyroabHUK, IPSIMOYTOJILHUK, KBaapaT. TpeyroiabHukK. [IpaBuibHbIe MHOTOYTOJBHUKH.
Bunsr yrinos. I'pagycHas mepa yria.

[Tonstue mmomanu ¢urypsl. [lnomane npsMOyrojJbHUKa M IUIONIAlb KBaJapara. PaBHOBeNUKHUe
burypsi.

N300paxkenne npoctpaHncTBeHHbIX ¢uryp. IIpumeps! cedenuit. Muororpanuuku. [IpaBuibHble
MHOTOTPaHHHKH.

[Tonsitne o6bema. O0BEM IPSIMOYTOJILHOTO MTapajlIeNenuIiea, Kyoa.

[Tonsitue o paBenctBe uryp. LlenTpanbHas, oceBas U 3epKajibHas cuMMeTpuu. M3o0pakeHue
CUMMETPUYHBIX (UTyp.
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[Ipsambie u yribl. Touka, mpsiMasi, IIIOCKOCTb. OTpe30oK, ayd. Yron. Buasl yrios. BeprukanbHbie
Y CMEKHbIE yIiibl. buccekrpuca yria.

[TapamnenpHple W nepecekaromuecs npsimble. llepnenaukynspHsle mnpsimble. Teopembl o
NapajuIeIbHOCTH U NMEPHEHIUKYISIPHOCTH NpsAMbIX. [lepneHaukynsp u HakJIOHHas K IHPSIMOM.
CepenMHHBIN IEPIEHANUKYIIAP K OTPE3KY.

I'eomeTpryeckoe MECTO TOUEK.

TpeyronsHuk. BeicoTa, Menuana, GuccekTpuca, cpeiHsas JUHUS TpeyrojibHuKa. PaBHOOEpeH-
Hble U DPABHOCTOPOHHME TPEYrOJIbHUKH. BHemHue yrasl TpeyroibHuka. Teopema ®aneca.
[Tono6ue TpeyronpaukoB. Teopema I[Tudaropa. Cunyc, KOCHHYC, TaHT€HC, KOTAHT'€HC OCTPOTO
yria npsiMOYroJbHOro TpeyroyibHuka U yriaoB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO. 3aMeUaTeJIbHbIE TOUKU TPEYrOJIbHUKA.

YersipexyronpHuk. [lapammenorpamm. IlpsMoyronbHuK, KBaapar, pomO, HX CBOICTBa W
npusHaku. Tpanenus, cpenHsas IMHUS Tpaneuuu.

MHoroyronbHuK. Belnmykiiple MHOTOYroiabHUKHU. [IpaBUiIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocth U Kpyr. [yra, xopna. Cexrop, cerMeHT. LleHTpanbHbIii yroj, BIMCAaHHBIA YIod;
BEJIMYMHA BIIMCAHHOTO yria. KacarenbHasd U cexyllas K OKpYXKHOCTH, UX CBOMCTBA. Brimcanusie
U OIIMCaHHBIE MHOIOYTOJIbHUKU. OKpY)KHOCTb, BIINCAHHAs B TPEYIOJbHUK, U OKPYXHOCTb,
ONMCAaHHAs OKOJIO TPEYrojbHUKA. BrHcaHHblE W ONMCAHHBIE OKPY)KHOCTH IPABUIBHOIO
MHOT'OYT'OJIbHUKA.

[Tonsitue o paBeHcTBe ¢uryp. IloHsiTHE O JIBHM)KEHUU: OCeBask W LIEHTpaJbHAs CUMMETpPUH,
napajuieJbHbIN nepeHoc, noBopoT. [louarue o mogobuu GuUryp u roMOTETHH.

JnuHa oTpeska.

IIepumeTp MHOTOYTOJIBHHKA.

JlMHa OKpY>KHOCTH, YUCIIO JI; JUIMHA JYT'H OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEKIY BEJINYMHON LEHTPAIbHOrO yrjia U UIMHOM IyTH
OKPYKHOCTH.

[TonsiTue muomany mwiockux ¢uryp. PaBHococTaBieHHble U paBHOBenukue Qurypsl. Ilnomane
npsiMoyrosibHUKa. [lnomanu mapannenorpamma, TpeyroiabHUKa U Tpanenuu. [lnomans MHOro-
yrosibHUKa. [Inomaas kpyra u miomaas ceKTopa.

VYpaBuenue npsmoil. Koopaunartel cepenusbl orpe3ka. dopmyrna pacCTOSHHS MEXAY IBYMs
TOYKAMH IIJIOCKOCTHU. Y paBHEHUE OKPYKHOCTH.

Jnuna (Monynb) BekTopa. PaBeHcTBo BekTopoB. KosummHeapuble BekTOpbl. KoopauHaThl Bek-
TOpa. YMHOXXEHHE BEKTOpAa Ha YHCJIO, CyMMa BEKTOPOB, Da3JIOkKEHHE BEKTOpa IO JBYM
HEKOJJTMHEapHbIM BekTopaM. CKajsipHOe MPOU3BECHIE BEKTOPOB.

MHOXeCTBO, JJIEMEHT MHOXECTBa. 3a/laHie MHOXECTB IEepEUYHCICHHUEM 3JIEMEHTOB,
XapaKTepUCTHUECKUM CcBOMcTBOM. CTaHaapTHble 00O3HAu€HHUs YMCIOBBIX MHOXecTB. Ilyctoe
MHO’KeCTBO U ero obo3Havyenue. [lonmMuoxxectBo. OObeAMHEHNE U TIEpeceUeHe MHOKECTB.
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Temuvt npoexmoe

5 knacc

1

O 0 13 N L B W N

. CyMMa yrJioB TpeyrojibHUKA Ha IJIOCKOCTH M Ha KOHYCE
. CoBepllIeHHbIE YKCIIa

. HUucna Mepcenna

. UeTbIpe neiCTBUSI MaTEeMaTUKHU

. ApeBHUE MePbI AJTUHBI

. Bo3HukHOBeHUE yncen

. Cuéth1

. CTapuHHBIEC PYCCKHE MEPHI WM CTAPUHHASI MaTEeMaTHKa
. Marugeckue KBaaparsl

6 Knacc

O 00 1 N L B W N —

. ApumeTrka Marauikoro

. Uucna

. MaTtemaruka Ha KJieT4aToii Oymare

. Pemero Oparocdena

. Macmra6. Pabora ¢ xommnacom, GPS-HaBuramnus

. Maremaruka B KU3HM YEIOBEKa

. Jleontunit ®unumnoBud MarHumKuii U ero «ApupmMeTuKar»
. 3a71a4u Ha TIepEeIMBAHUE KUIKOCTH

. KoopannaTHas 11ocKoCTh U 3HaKU 3011aKa

7 Knacc

9.

1
2
3
4
5.
6
7
8

. 'eometpus hopmymn

. IIpouieHTHBIE pacUETHI HA KAaXKbIN JEHb
. Herubie qpobu

CxnagHble KBaipaThl

. [locneauue undpsel crenenei

. Tpeyronpnuk Ilackas

. CBolicTBa cTeneHu

CrtpaHa TpeyroJbHUKOB.

10. JIuct MéGuyca

1

1. Ilepunoauueckas 1podb MHE YIbIOHYIACh

12. I[CJ'ICHI/IC BO MHO>XCCTBC MHOT'OYJICHOB

8 Knacc

1
2
3
4
5.
6
7
8
9
1

. [Ipumenenne nmopo6ust TPEYroJbHUKOB IIPU U3MEPHUTENBHBIX padoTax
. [lucarop u ero Treopema

. KpuBble Ha miockocTu

. 3aMeuaTeNbHbIE KPUBBIE

[Tnomaau duryp

. B3auMocCBsI3b apXUTEKTYpBl U MAaTEMAaTUKH B CHMMETPHH

. [Tapketsl

. bopatopst

. [TocTpoenne rpadmkoB uin QyHKIIUH.

0. OT HaTypaJIbHOTO YKCIIA JJO MHUMOW €TMHUIIBI

. "[IpumeHeHmne paBeHCTBA TPEYTOILHUKOB IIPU U3MEPUTENbHBIX padoTax”
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9 knacc

1. Ucnionp30BaHue TPUTOHOMETPUUYECKHX (POPMYIT IIPH U3MEPUTEIBHBIX paboTax
2. 30710TO€E CEYEHHE

3. IlocTpoenue rpauKoB CIOKHBIX (PYHKITHIA

4. HecrangapTHble cIIOCOOBI peIIeHus KBAIPaTHBIX yPaBHEHUI

5. TpeyronbHuk Diinepa-bepHysim

6. YpaBHeHuUsl (BUIbI, pEIICHUS U T.1.)

TeMbl HCCI€I0BATEIbCKUX PA00T IO MaTeMaTHKe.

['eomeTpuyeckue GOpMbI B HCKYCCTBE.

['padbl 1 X IPUMEHEHHE B apPXUTEKTYpE.

MartpuyHas anredpa B 3KOHOMUKE.

3aauu MEXaHM4eCKoro npoucxoxaeHusd. (I'eomerpus macce, 3KCTpeMasbHbIE 33Ja41)
MarteMaTuyeckuii OUITbspI.

BeposTHOCTHO-CTaTUCTUYECKHH MOIX0]T K KOMIIBIOTEPHON 00paboTKe TaHHBIX.
MopaenupoBaHU€ 3KOJIOTHYECKUX MTPOIIECCOB.

Bupyce! u 6akrepun. (I'eomerpudeckas ¢popma, pacrosio’keHUE B IPOCTPAHCTBE, POCT

R O S o e

YUCJICHHOCTH. )

9. ®uHaHCOBas MaTeMaTHKa.

10. Yeprexwu, QUrypsl, TMHAA 1 MATEMATHYECKUE PACYCTHI B KPOWKE U IITUTHE.
11. PucyHku Ha KOOpAMHATHON IJIOCKOCTH

12. Metozas! mocTpoeHus rpaduKoB YpaBHEHUN U COOTBETCTBHIMA
13. ®yHkuMOHANBHO-TpadUUYECKHI MOIXO0] K PEIICHHUIO 3a/1a4
14. Maruyeckue KBaapaThbl

15. Codusmbl u mapagoKchl

16. IlocTpoeHue MIOCKUX KPUBBIX B MOJISIPHBIX KOOPJAWHATAX
17. Maremarnueckuil HBeTHUK: po3bl ['Bumo ['panau

18. Maremarnyeckue XapaKTepUCTUKH ETUIIETCKUX MUPAMMU/T
19. Maremarnyeckue roJioBOJIOMKH U KPOCCBOP/IbI

20. Yyno- 3aJauHUK.

21. 13 cnoco0oB pemnieHus KBapaTHbIX YpaBHEHUH

22. Heckonbko criocoboB goKkazaTesnbeTBa Teopemsl [udaropa
23. Buapl 3a/1a4 Ha JIOTHYECKOE MBILIUICHUE

24. Tlpsimas u oOpaTHas onepanuy B MaTeMaTHKe

25. Pemenne norndeckux 3amad

26. EnvHble 3aKOHBI MaTEMATHUKH, HCKYCCTBA U MPUPO/IbI

27. MareMarrKa 1 3aKOHBI KPaCOTbI

28. MaremMarnka BOKpPYT Hac

29. HUcnonws3oBaHKe OpUTaMH B )KM3HU YEJIOBEKA

30. Jluneitnas GpyHKIHS B MaTeMaTUKe U QU3HKE

31. HMckyccTBO COCTaBIATh ypaBHEHUS.

32. JIno¢aHTOBBI ypaBHEHHUS.

33. Tpeyroabnuk Ilackais.

34. BexTop B MaTemMaTHke U (GU3MKE.

35. IlpumeHeHre BO3MOKHOCTEN OpUraMu il pEIICHHUs] TEOMETPUYECKHX 3a7a4 Ha TOCTPOCHUE
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36. MaremaTuka u CriopT
37. DnnmunTHyeckas Kpunrtorpadus U SJUTUNTHYECKHE KPUBBIS
38. 'eomeTpus B apXUTEKType AHIIIMM.
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