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r.Cankr-IlerepOypr

IlosicHuTe ILHAA 3aIMCKA

Pabouasi nporpamma no anredpe ajs 9a kjiacca coCTaB/IeHa Ha OCHOBE!
1. 3akoH P® «O6 obpazoBanum» ot 29.12. 2012 Ne 273-D3;

2. denepanbHbIA rOCYAapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHAAPT OCHOBHOTO 001Iero 00pa3oBaHus
(yrBepkneH npukazom MunoopHayku Poccun ot 17 gexabpst 2010 1. Ne 1897);

3. [Ipuka3 MunucrepctBa obOpasoBanus u Hayku P® or 31 mapra 2014 1. Ne 253 “O6
YTBEpXKIEHUH (elepaibHOTO MepedHs] YYeOHUKOB, PEKOMEHIYEMBIX K HCIOJIB30BAaHUIO IIPH
peanu3any MMEIOIIUX TOCYJapCTBEHHYIO aKKPEOUTALUI0 00pa3oBaTEeIbHBIX MPOTpaMM HadyaIbHOTO
00I11er0, OCHOBHOTO OOIIETo, CpeaHero odmero odpa3oBaHus”’, ¢ U3MEHEHUSIMH U JOIOJHCHUSIMH Ha
2016-2017 yueOHbIii ro.

4. YueOusiit iian 'bOY muneit Nel79 Kanununckoro paitona r.Cankr-IlerepOypra na 2017-2018
y4eOHBIN TO/1.

5. aBtopckoii mporpammsl o anreope FO. H. MakapsiueBa Bxosiieil B cCOOpHUK padouux Mporpamm
«[Iporpammbl 0011€00pa3oBaTENbHBIX yupexkaeHui: Anredpa, 7-9 kmaccel» (1024, 3 u /Hen),
cocraBurensb: T.A. bypmucrposa. M. [Ipocsenenue, 2014;

Mecto npeamera B 0a3UCHOM y4eOHOM IJIaHe

Cornacao denepanbHomMy 6a3ucHOMY y4eOHOMY TIJIaHY JJIsi 00pa30BaTEIIbHBIX YUPEKICHUN
Poccuiickoit denepannu Ha uzydenue anreOpsl B 9 kinacce otBoautcsa 136 yacoB B rox u3 pacuéra 4
yaca B Henmemo. YueOHwrd muan 'BOY mumes Ne 179 ma 2016-2017 mpemycMaTpuBaeT u3ydeHUE
anredbpel B 9 kiacce 136 u B roxg , 4 y/Hen., 5TUM B TOM 4HCIE OOBACHSAETCS BBIOOP aBTOPCKOI
MIpOTrpamMMBI.

HN3meHeHnsi, BHECEHHBIC B aBTOPCKYIO Y4eOHYI0 IPOrpaMMy M HX 000CHOBaHHe:

Tak kak pe3ynabTaThl UTOTOBOM aTrecTtanuu mo marematuke B 9 kmacce B Cankr-IlerepOypre

HeBbicokue, To CIIO AIIIIO npeanoxuiio yBelIWYUTh KOJIMYECTBO YacOB Ha M3ydyeHHUe anredpsl 1o 4
4acoB B HEJENIO0, TO ecTh 136 "acoB B roj. Takum 0Opa3oM, YBETWYEHO KOJUYECTBO YacoB Ha | 4ac B
HEJIEII0 TI0 CPABHEHHUIO C aBTOPCKOM MporpaMMon. J{aHHas mporpaMmMa COCTaBJIEHA MO PEKOMEHAAIUAM
CIIO AIIIIO.
Takxke B COOTBETCTBUHU C IUIAHOM BHYTPHILKOJIBHOTO KOHTPOJIS C ILIE€JBI0 M3YyUEHUs MpernojaBaHUs
IPEMETOB, BBIHOCUMBIX Ha UTOTOBYIO aTTECTAllMIO, 0OABIIEHBI JIBE KOHTPOJIbHbIE pabOThI: BXOAHAs
KOHTpOJbHAs paboTta (3a Kypc anredpsl 8 kiacca 14) U AByX4yacoBas AMArHOCTHYECKAsh KOHTPOJIbHAs
pabora MUMII Kanununckoro paitona Cankrt-IletepOypra, Takxke 3aryilaHMpOBaH MPOOHBIN 3K3aMeH 3a
KypC OCHOBHOI1 1m1Koiiel B popmare [T A (4u).

BHeceHnne naHHBIX U3MEHEHMH MO3BOJIMT OXBATUTh BECh M3Y4aeMbIil MaTepual 10 Iporpamme,
MOBBICUTh YPOBEHb OOYUEHHOCTH YYAIlIUXCs MO MpeAMETY, a Takke 6oisee 3((HEKTUBHO OCYIIECTBUTH
WHIMBUIYAJIbHBIA TOJXO0/1 K 00yUYarOIMMCS.



Y4eOHUK.
Anrebpa. YueOHuK ais 9 kit. obieoOpazoBarenbHbIX yupexaenuii / FO. H, Makapswrues, H. T'.

Munmrok, K. M. Hemikos, C. b. CyBopoga; ITox pexn. C. A. TenskoBckoro. — 15-¢ u3za. Jlopad.— M.:
IIpocsemenue, 2009. — 272 c.
Pabouast mporpamMma BBITIOTHSIET ABE OCHOBHbBLE (DYHKYUU.

Hugpopmayuonno-memoouueckasa GpyHkuus 1mo3BoJsieT BCEM YYaCTHHKaM 00Opa30BaTEIbHOTO
mpolecca MoIy4YuTh MPeACTaBICHUE O LENSIX, COAEP>KaHUU, O0IIel CTpaTeruy 00y4eHHsl, BOCIUTAHUS U
pPa3BUTHUS yYaAIIUXCS CPEICTBAMH IaHHOTO Y4eOHOTO MpeaMeTa.

Opzanuzayuonno-naanupyrowana GyHKIUS TPEAyCMATPUBAET BBIJICICHHUE JTANOB OOY4YEeHHS,
CTPYKTypUpOBaHHE Y4eOHOrO Marepuaia, OIpPENeJICHHE €ro KOJWYECTBEHHBIX U KaueCTBEHHBIX
XapakTepUCTUK Ha KaXJIOM W3 OJTalnoB, B TOM YHCIE I COJIEPKATEIIbHOIO HAIMOTHEHUS
MIPOMEKYTOUHOM aTTECTAIlMU YUaITUXCS.

H3yyenne MaTeMaTHKH HA CTYIICHH OCHOBHOTI'0 001ero 00pa3oBaHUsl HAaINPaBJICHO Ha
AOCTHIKEHHE CIeTYIOIIUX I eJIeH:
- OBJIQJICHUE CHUCTEMOM MaTeMaTU4YeCKUX 3HAHUN U YMEHUH, HEOOXOIUMBIX JUIsl NPUMEHEHUS B
IPAaKTUYECKOHN 1eATENbHOCTH, U3YUYEHHS] CMEXHBIX AUCLUIUINH, IPOAOKEHUs 00pa30BaHus;
- WHTEJUIEKTyaJlbHOE DPa3BUTHE, (OPMHMPOBAHUE KAUECTB JMYHOCTH, HEOOXOTUMBIX YENOBEKY IJIs
IOJHOLICHHOM JKW3HM B COBPEMEHHOM OOLIeCTBE: SICHOCTb M TOYHOCTb MBICIH, KPUTUYHOCTH
MBILUICHHUS, WHTYHULHUSA, JIOTMYECKOE MBIIUICHUE, D3JEMEHThl  AJITOPUTMUYECKOM  KYIbTYDBI,
IIPOCTPAHCTBEHHBIX MPEJCTABICHHIA, CIIOCOOHOCTH K MPEOJ0JICHUIO TPYIHOCTEH;
- (opmupoBaHUEe MpeACTaBICHUI 00 UAEIX M METOIaX MaTEMATUKH KaK YHUBEPCATBHOTO S3bIKa HAYKH
Y TEXHUKH, CPEICTBA MOJCIMPOBAHUS SIBJICHUN U IPOLIECCOB;
- BOCHHTAHME KYJIbTYpPbI JINYHOCTHU, OTHOILIEHHUSI K MaTEMAaTHUKE KaK K YacTH 00I1e4eI0OBeYeCKON
KYJIbTYpBI, IOHUMAHUE 3HAYMMOCTH MAaTEMATUKHU JUIsl HAYYHO-TEXHUUYECKOI0 Iporpecca.
OcHoOBHBIE pa3BUBAIOIME U BOCIIMTATEIbHBIE LEJTH

PasBurne:
- ICHOCTH ¥ TOYHOCTHU MBICIIH, KPUTHYHOCTH MBIIUICHUS, UHTYUIIMH, JIOTHYECKOTO MBILICHUS,
3JIEMEHTOB AJITOPUTMUYECKOM KYIbTYphl, IPOCTPAHCTBEHHBIX MPEJICTABICHHH, CIOCOOHOCTH K
IIPEOIOJIEHUIO TPYJHOCTEM;
- MaTeMaTU4eCKOU peyu;
- CEHCOpHOM c(epsl; IBUTATETLHON MOTOPUKU;
- BHUMAHHUS U NIaMSTH;
- HaBBIKOB CaMO M B3aNMOIIPOBEPKHU.

®opmMupoOBaHNe NIPECTaBICHUN 00 UIESIX U METOJaX MaTeMAaTUKU KaK YHUBEPCAJIbHOI'O s3bIKa
HayKU U TEXHUKH, CPEICTBA MOJICTIUPOBAHUS SIBIICHUN U IIPOLIECCOB.

Bocnuranmue:
- KYJbTYpPbI JINYHOCTH, OTHOIIEHHS K MaTeMaTHKE KaK K YaCTH 00IleYeI0BeYeCKON KyIbTYpBI,
[IOHUMaHUE 3HAYUMOCTH MAaTEMAaTUKH JJI1 HAy4YHO-TEXHUYECKOT O IIporpecca;
- BOJIEBBIX KAQ4YECTB;
- KOMMYHUKa0€eIbHOCTH;
- OTBETCTBEHHOCTH.

3agauu yyeOHOro npeamera

MaremaTtrueckoe oOpa3oBaHie B OCHOBHOM IIIKOJIE CKIIAJBIBACTCS U3 CIEAYIONINX COJIePIKATETbHBIX
KOMITOHEHTOB (TOYHBIE Ha3BaHWS OJIOKOB): apughmemuxa; aneedpa, eceomempus, 3S1eMeHmbl KOM-
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OuHamopuku, meopuu 8eposmHocmer, CMamucmuxy U 102uxky. B cBoell COBOKYITHOCTH OHU OTPa)KaroT

Oorarelii ONBIT OOy4YeHHUS MaTeMaTWKEe B Hallel CTpaHe, YYUTHIBAIOT COBPEMEHHBIC TEHJCHINH

OTECYCCTBCHHOM U 3apy6e>1<Hoﬁ IOKOJIbI U MO3BOJIAIOT PCAJIM30BATh IMOCTABJICHHBIC TICPC] HIKOJIbHBIM

oOpa3oBaHHeM IeTM Ha WH(OPMALNMOHHO €MKOM W IMPAKTUYECKH 3HAYMMOM MaTepHuaiie. ITH COep-

JKaTCJIbHBIC KOMIIOHCHTBI, Pa3BUBAsACh HA MNPOTAKCHHU BCEX JICT 06yquI/151, CCTCCTBCHHBIM 06pa30M

MEPEIJICTaIOTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

B paMKax YKa3aHHBIX COACPIKATCIIBHBIX JIMHAM pemaroTCA CICAYIOIINEC 3a0ayqu.

CUCTCMaTu3alusa CBGI[CHI/Iﬁ 0 4uciaax, I/I3y‘-IeHI/I€ HOBBIX BHJIOB YHUCJIIOBBIX Bblpa)KeHI/Iﬁ 148
opmyu;

COBCPUHICHCTBOBAHUC MMPAKTUYCCKHUX HABBIKOB U BBEIYHCIUTEILHON KYJIBTYPHI; HpI/IO6p€TCHI/Ie
IMPAKTUYCCKUX HABBIKOB, HGO6XOI[I/IMBIX JJIA HOBCGHHGBHOﬁ KHN3HU,

q)OpMI/IpOBaHI/Ie MAaTeMaTUYCCKOro arrapara A pelCHud 3aaa4 U3 MaTCMAaTHUKH, CMCIKHBIX
MPEIMETOB, OKPYKAIOIIEH PeaTbHOCTH;

pa3BI/ITI/Ie aJIFOpI/ITMI/IHGCKOFO MBIIIJIICHU A, HGO6XO[II/IMOFO, B 4aCTHOCTH, JJI1 OCBOCHUA Kypca
I/IH(l)OpMaTI/IKI/I; OBJIAICHHNEC HABBIKaAMU I[CIIYKTI/IBHBIX paCCYX(HGHHﬁ;

Pa3BUTHEC B006pa)KeHI/I${, COCOOHOCTEH K MaTEeMaTUICCKOMY TBOPUYCCTBY;

BaKHOU 33)1&‘16171 HU3YUCHUA anre6pbl ABJIACTCA TMMOJIYYCHUC IMMKOJIbHUKAMH KOHKPCTHBIX
3HaHUU O (I)YHKLII/IHX Kak Ba)KHEHIIEl MaTeMaTUYECKOH MOACIN JId OIIHNCaHusd "
UCCJIEIOBaHMSI Pa3HOOOpPA3HbIX IPOLECCOB (PAaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, 3KC-
MMOHCHIWAJIbHBIX, IICPUOANYICCKUX H ,Z[p.), JJIA (1)OpMI/IpOBaHI/I$[ Yy ydamuxcs Hpe,I[CTaBJ'IeHI/Iﬁ (6]
pOJII/I MaTEeMaTUuKu B pa3BI/ITI/II/I IIMUBUJIN3AIl[UN U Ky.]'II)TypI)I;

dbopMupoBanue HyHKIIMOHATHLHONW IPAaMOTHOCTH — YMEHUN BOCIIPUHUMATh M aHAJTM3UPOBAThH
uH(pOpMAaIIHIO, TPEJICTABICHHYIO B Pa3IMUHbIX (hOpMax, MIOHUMATh BEPOSTHOCTHBIN XapakTep
MHOTHUX peaﬂbHLIX 3aBHCHMOCT€ﬁ, HpOI/I3BOI[I/ITI> HpOCTCfIHIHG BCpOﬂTHOCTHI)IG paC‘-IeTI)I B
HpOCTGﬁIHHX IMPUKJIAAHBIX 3a/ladax.

B xome mpemnomaBaHus MaTeMaTWKH B OCHOBHOW INKOJE CleayeT oOpaiaTh BHUMaHHE Ha
OBJIAJICHUE YMEHUAMU 00ujeyuedHo20 Xxapakmepa, PasHOOOPA3ZHBIMU CHOCOOAMU OesamenbHOCHU,
MPUOOpPETEHHUE OMBITA:

TUTAHUPOBAHMSI U OCYIIECTBIICHHUS AITOPUTMUYECKOH IS TETbHOCTH, BBITIOJTHEHUS 3a/IaHIH
KOHCTPYHUPOBAHHS HOBBIX aJITOPHUTMOB;

peleHns pa3HOoOOpa3HbIX KIACCOB 3a/1a4 U3 PA3JIMYHbIX Pa3JIeNIOB Kypca, B TOM YHUCIIe
3aja4, TpeOyIoIUX MOMCKa MyTell U crioco0OB peleHMs;

HCCIIEIOBATEIILCKON ACATEIBHOCTH, PA3BUTHS HJIEH, TPOBEICHUS SKCIIEPUMEHTOB,
0000111eHuS, TOCTAaHOBKHU U (POPMYIMPOBAHUS HOBBIX 3a/1a4;

SICHOTO, TOYHOTO, 'PAMOTHOTO U3JI0KEHUsI CBOUX MBICJIEH B YCTHON M MHCBMEHHOM peun,
UCIIOJIb30BAaHUS PA3IMYHBIX A3BIKOB MAaTEMATUKHU (CJIOBECHOTO, CHUMBOJIMYECKOTO,
rpagu4ecKoro), CBOOOJHOTO MEPEeXoaa ¢ OAHOTO sI3bIKA HA APYTOW JUTsl HILTIOCTPAIUH,
MHTEPIIPETAIMH, APTYMEHTAIIUU U JI0KA3aTeIhCTBA,

MIPOBEICHUS TOKA3aTeIbHBIX PACCYKICHNUN, apTyMEHTAINH, BBIIBUKCHHUS TUTIOTE3 U UX
000CHOBAHUS;

MOMCKa, CUCTEMATU3alluH, aHaJIM3a U KilacCu(pUKauu HHGOPMAITUH, UCTIOIb30BaHUS
pa3sHO0Opa3HbIX HHPOPMALMOHHBIX HCTOYHUKOB, BKIIIOUast yUeOHYIO M CIIPAaBOYHYIO
JUTEPaTypy, COBPEMEHHBIC MHPOPMAIMOHHBIE TEXHOJIOTHH.

IlinannpyemMsble pe3y/ibTaThl.

N3ydyenue anredpbl B OCHOBHOM IIKOJE B KJIACCE TEXHUYECKOro MpoQuiIsl 1aeT BO3MOXHOCTh

00yJaronuMcs JOCTHYb CIEAYIOIINX PE3YIHTATOB PA3BUTHSA:



B JUYHOCTHOM HAllpPaBJICHUMH.

YMEHHE SICHO, TOYHO, T'PAMOTHO H3JaraTb CBOU MBICIM B YCTHOW WM NHCBMEHHOW peyH,
MOHUMAaTh CMBICII TIOCTABJIEHHOM 3aJa4yd, BBICTpAaWBaTh APryMEHTALIMI0, MPHUBOJIUTH
IpUMEPBl U KOHTPIPUMEPBI; KPUTUYHOCTh MBIIUICHHS, YMEHHUE PACIO3HABATh JIOTMYECKU
HEKOPPEKTHBIE BHICKAa3bIBAHUS, OTINYATh THIIOTE3Y OT (PaKTa;

IpEJCTaBICHUE O MaTeMaTHYECKOW HayKe Kak c(epe YelOBeUeCKOW IesSTeNbHOCTH, 00
JTalax ee pa3BUTHUsA, O €€ 3HAUMMOCTH ISl Pa3BUTHS LIMBUIIM3ALUN;

KPEaTUBHOCTh MBIIUICHUSI, HWHULMATHBA, HAXOAYUMBOCTb, AKTHUBHOCTb MPH PEIICHUU
MaTeMaTUYECKUX 3a/1a4;

YMEHHE KOHTPOJMPOBATh MPOIECC U PE3ylbTaT Y4COHOH MATEeMATUUYECKON IEesATEIbHOCTH,
CIIOCOOHOCTh K OMOIIMOHAJILBHOMY BOCIHPHUSTHIO MaTEMaTUYECKUX OOBEKTOB, 3ajad,
pELIEHU, pacCyKICHHUII;

B MCTANIpCAMCTHOM HallpaBJICHHUMH

3HATb.

NepBOHAYAIIbHBIC TPEJICTaBICHUSI 00 HIesIX M O METoJaX MaTreMaTHKH Kak o0
YHUBEPCAJIbHOM SI3bIKE HAyKH U TEXHUKH, O CpPEICTBE MOJEIMPOBAaHUS SIBICHUH H
IIPOLIECCOB;

yYMEHHE BHUJIECTh MAaTEMaTHUYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHOW CHUTYallMH B JIPYTHUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

YMEHHE HAaXOAWTh B PAa3JIMYHBIX MCTOYHMKAX MH(OPMAILNIO, HEOOXOAUMYIO Ui PEIICHUS
MaTeMaTUYECKUX MPoOseM, U MPEICTaBIATh €€ B MOHIATHON (popMe; MPUHUMATh PELICHHE B
YCIIOBUSAX HEMOJHON U U30BITOUYHON, TOYHOM U BEPOSTHOCTHOM HH(pOpMALHH;

yYMEHHE TIOHUMATh W HCIOJb30BATh MATEMaTHUYECKHUE CPEICTBA HArIAIHOCTH (Tpadukw,
JUarpamMmbl, TaOJIMLbI, CXEMbI U JIp.) JUISl WUTIOCTpAIK, UHTEPIPETAllUY, apryMEHTAlluH;
YMEHME BBIABUIATh MIIOTE3bI MPU PELICHUH Y4eOHBIX 33a]a4 U MOHUMAaTh HEOOXOAMMOCTh
UX IIPOBEPKH;

YMEHHME MPUMEHSITb WHJIYKTUBHBIE U JEIYKTUBHBIE CIOCOOBI pACCYXIEHUH, BHUAETH
pa3IUyYHbIE CTPATETUU PELIeHUs 3a1ay;

NOHMMAHHUE CYIIHOCTU QJITOPUTMUYECKMX NpPEINUCaHUl M yMEHHe JelcTBOBaTh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJTOPUTMOM;

YMEHHUE CaMOCTOSITENIbHO CTaBUTh LEJIM, BBIOUPATh U CO3/1aBaTh AJITOPUTMBI JUIsSl pEIICHUS
y4eOHBIX MaTeMaTUYECKUX MpoOiIeM;

YMEHHE IUIAaHUPOBATh M OCYIIECTBIATH AEATEIbHOCTh, HAPABICHHYIO Ha pELICHHE 3a1ad
M CCJIE0BATEIBCKOTO XapaKTepa.

B PE3YIbTAaTC U3YUCHUA KypCa anre6p1>1 9-Tro K1acca yqamuecsa OOJIKHBI:

QITOPUTM JICTICHUS MHOTOWIEHOB, pELIeHHUs aireOpanyecKux YpaBHEHHH U CHCTEM
YPaBHEHHI;

MOHSTHE CTENEHH C LEJIbIM MOKa3aTelIeM;

ITOPUTM HCCle0BaHUS (PYHKIIMU 1O 3alaHHOMY TpaduKy;

MOHSTHS CHHYCa, KOCUHYCa, TAHT€HCAa U KOTaHT'€HCa IPOU3BOJIBLHOTO YIJia;

MOHATHUS apU(PMETUIECKONU U TEOMETPUUECKON TTPOTPECCHIA;

pas3JInYHbIe BUBI COOBITHI, BEPOSTHOCTH COOBITHS;



YMETh:

BJAJ1€Th

0 3aKOHOMCPHOCTAX B MaCCOBBIX CJIy‘-IElﬁHBIX SABJICHHUAX,
IIOHATHEC MHOXXECTBA U €I'0 3JICMCHTOB, ITOAMHOXECTB,

BBINIOJIHATH JCJICHHUC MHOI'OYJICHOB

YMETh pelIaTh alre0pandeckue ypaBHEHHs, CHCTEMbl yPaBHEHUH;

HaXOJUTh MO TpauKy NPOMEXKYTKHM BO3pacTaHWss W YyObIBaHUS (DYHKIMH, a TaKxKe
POMEXYTKH, B KOTOPBIX (PYHKIUS COXPaAHSET 3HAK;

IOHUMAaTbh COJEPKATEIbHBIN CMbICI BXKHEHIINX CBOMCTB (QYHKIUH; 110 TpaduKy GyHKIUN
OTBEYATh Ha BOIIPOCHI, Kacaroluecs €€ CBOMCTB;

oerjyio u YBCPCHHO BBLIIIOJHATDH apI/I(l)MeTI/I‘-IeCKI/IC I[efICTBHSI C pallMOHAJIbHBIMU YHCJIaMU;
BBIYHUCIIATh 3HAUEHUS YUCIOBBIX BBIPQXKEHUI, COJIEpKAILUX CTEIEHN U KOPHU;

pemarb NPOCTEHIIME CHUCTEMBI, COACpIKAIIUME YPAaBHEHMs BTOPOM CTENEHU C JBYMs
NEPCMCHHBIMU,; pCUIAThL TCKCTOBLIC 3a/1a4X C IIOMOIIBIO COCTABJICHUA TAKUX CUCTCM;

pacrio3HaBaTh apU(PMETHUYECKHE U T'EOMETPUYECKHE NPOTrpPecCHy; pelaTh 3ahadd C
npUMeHEeHHEM (OPMYIIbI OOLIETo YieHa U CyMMbl HECKOJIBKUX MEPBBIX YICHOB;

BBIYUCIISATH 3HAUEHUS] TPUTOHOMETPHUYECKUX (DYHKIMK TI0 U3BECTHOMY 3HAYEHHUIO OJTHOU U3
HUX; BBIIIOJIHATH HECIIOXKHBIE Ppe00pa30BaHUs TPUTOHOMETPUUECKUX BbIPAXKEHUIH;

HaXOJIUTh BEPOSATHOCTh COOBITHS, KOIJa YHMCIO PaBHOBO3MOXKHBIX HCXOJIOB HCIBITAHUS
OYEBHJIHO;

HaxXOoJUuThb BEPOATHOCTDH COOBITHS TIOCIIE MMPOBCACHHUA CCPUN OJHOTHUITHBIX PICHBITaHI/IfI;

BBIIIOJIHATH C60p " HarJiAAHOC NpPCACTABIICHUC CTATUCTUYCCKUX JAaHHBIX;

HaXOJIUTh LIEHTPaIbHbIE TEHIEHIIUY BEIOOPKH;
HaXOJUTh Pa3HOCTb MHOKECTB, JOTOJIHEHHE JI0 MHOYKECTBA, IepeceueHrue U 00beJUHEHUE
MHOXECTB;
3aIlMCbIBAaTh YPABHCHUC OKPYKHOCTHU, YPABHCHUC HpﬂMOfI 110 3aJaHHBIM JaHHBIM,
C TOMOIIBI0 TpadUYecKOl WILIIOCTPAlMKA ONPEACATh (QUTypy, 3aJaHHYIO CHCTEMOM
YpaBHEHUH WJIM HEPABEHCTBOM;

KOMIIETEHIIMAMU . MO3HABATEIbHON,  KOMMYHUKAaTUBHOM,  HH(OpPMAaLMOHHOW U

pedaexcuBHOM;

pemiathb CJICAYIOIINE )KUZHCHHO-TIPAKTHYCCKHUE 3aa4Yn:

CaMOCTOSITEIILHO MPUOOPETATh U IPUMEHSTH 3HAHUS B PA3JIMYHBIX CUTYAIHIX;

paboTaTh B rpymnmnax;

apryMEeHTHUPOBATh U OTCTaWBaTh CBOIO TOUKY 3PEHUS;

YMETh CIYIIATh APYTUX; U3BJIEKATh y4EOHYI0 HHPOPMAIIUIO HA OCHOBE COMOCTABUTEIHHOTO
aHaimm3a OOBEKTOB;

MOJIE30BATHCS MIPEIMETHBIM yKa3aTeJIeM JHITUKIIONE U W CIIPABOYHUKOB JIJIST HAXO0XKJICHUS
uH(pOopMaLnu;

CaMOCTOSITENILHO JIEMCTBOBATh B CUTYallMd HEOMPENEIEHHOCTH MPH PEIICHUN aKTyalTbHBIX
JUTSL HUX TIPOOJIeM.

dopmupoBanue YY/I:

PeryasituBubie YY/I:

07’1p€()€]lﬂl’l’lb OeJIb ACATCIIBHOCTH Ha YPOKC C IOMOIIBIO YYUTECII U CaMOCTOSTCIIBHO,

— YYUTHCS COBMECTHO C YUHUTEJIEeM OOHAPYXKHUBATh U (PopMyauposamsy yuebHyo npooiemy;

YUYUTHCA nianupoeanto y‘-IC6Hy'IO ACATCIIbHOCTD HAa YPOKE;

— 8bICKA3bI6AMb CBOIO BEPCUIO, TIBITATHCS MpeIaraTh Crocod e€ mpoBepku (Ha OCHOBE MPO-
JOYKTUBHBIX 33/IaHUN B yUECOHHKE);

— paboTas 1o MpeIIOKEHHOMY IIJIAHY, UCHOIb308aMb HEOOXOIUMBIE CpeicTBa (YIeOHUK,
KOMITBIOTEP B HHCTPYMEHTHI);

— onpedensamyb YCIEIIHOCTh BBITTOIHEHUSI CBOETO 33/IaHUS B TUAIIOTE C YUUTEIEM.



CpenctBoM (OPMHUPOBAHUS PETYIATUBHBIX ICHCTBHIA CIIyKaT TEXHOJIOTHS POOJIEMHOr0 AHuajora Ha
JTamne N3y4eHHs HOBOTO MaTepHaja U TEXHOJOTHS OLIEHUBAHUS 00pa30BaTEIbHBIX JOCTHKCHUH
(Y4eOHBIX yCIIEXOB).
Ilo3naBaresibHble YV /I:
— OpHUEHTHUPOBATHCS B CBOCH CHUCTEME 3HAHUN: HOHUMAMb, YTO HY)KHA JONOTHUTEIbHAs HHPOPMALIUS
(3HaHWMsI) U1 peneHus y4eOHOM 3a/1auu B OJIMH IIIar;
— Odenamy TIPEIBAPUTEIBHBIA 0mMOOp UCTOYHUKOB HH(POPMALIUU 7S peIeHus yueOHOH 3a1a4H;
— 7100BIBaTh HOBBIE 3HAHMS: HAX0OUMb HEOOX0IMMYI0 HH(POPMAIIHIO, KaK B y4eOHUKE, TaK U B
MPEUIOKEHHBIX YUUTENIEM CIOBapsIX, CIIPABOYHUKAX M HHTEPHET-pecypcax;
— 7100BIBaTh HOBBIC 3HAHUS: U361eKamb NHPOPMAIHIO, TIPE/ICTABICHHYIO B pa3HbIX (hopMax (TEKCT,
TabIMIa, CXeMa, WUTFOCTPALIHS | JIp.);
nepepadaTbIBaTh MOMYYCHHYIO HHPOPMALIUIO. HAO100amsb U 0elamb CaMOCTOATEIbHBIE 661600bl.
CpeznctBoM GpOpMUPOBAHHUS TTO3HABATEIFHBIX AEHCTBUH CIY)KUT yU4eOHBIN MaTepral U 3a1aHus
yueOHMKa, 00ECTIEYMBAOIIME TTEPBYIO JIUHUIO PA3BUTHUS - YMEHHUE OOBSICHSATH MHP.
KommynukaruBubie YY/I:
— JIOHOCHUTB CBOIO MO3UIIHIO JI0 APYTUX: 0hopMIamb CBOIO MBICIb B YCTHOW U MUCbMEHHOM pedn (Ha
YPOBHE MPEUIOKEHUS HITH HEOOIIBIIIOTO TEKCTA);
CITyHIaTh U TIOHUMATh peudb OpyeUx;,
BBIPA3UTEIILHO YUMAms U NepecKa3bléamy TEKCT;
eécmynams B O6ecely Ha ypOKe U B )KU3HU;
COBMECTHO 00208apu6ambvcs O TpaBUIIaX OOIICHUS U TIOBEICHUS B IIKOJIC U CIIEJIOBATH HM;
— YYHUTBCS 8bINOAHAMb PA3TUYHBIC POJIU B TpyNIe (IUaepa, UCIIOTHUTENS, KPUTHKA).
CpenctBoM GopMHPOBaHNS KOMMYHHKATUBHBIX JEHCTBHIA CITY’KaT TEXHOJIOTHS IPOOJIEMHOTO
auanora (MoOYXJArOLHiA ¥ IOIBOSIIUH JUAJIOT), TEXHOJIOTHUS TPOAYKTUBHOTO YTCHHS U
opraHu3zamys paboThl B MaJIbIX IpyIIax.

PaGouas nporpamMma KOHKPETHU3UPYCT COACPIKAHUC TMPECAMCTHBIX TEM O6pa3OBaTCJ'ILHOFO
CTaHapTa U IMOKAa3bIBACT PACIIPEACIICHUC y‘Ie6HLIX 4acCoB 110 pa3aciiaM Kypca.

Conep:xanue Kypca ajare0psnl 9 kjiacca BKJIKYaeT cJeAyllue TeMaTu4eckue 0JI0KHU:

Ne | Tema KosmuectBo | KOHTpOJIBHBIX
4acoB pador
1 | IToBTOpenue MaTepuana 7-8 Kj1accoB 4
2 | OyHKIMH, UX CBOWCTBA U rpaduKu 22 1
3 | YpaBHeHHS U HEPaBEHCTBA C TIEPEMEHHOM 29 1
4 | CucteMbl ypaBHEHHUH U CHCTEMBl HEPABEHCTB C JIBYMsI 20 1
NIepPEMEHHBIMH
5 | IlocnenoBarensHOCTH 26 1
6 | CteneHu 1 KOpHU 18 1
7 | TpuronomeTrpuueckue QyHKIIMH U UX CBONCTBA 27 1
8 | DneMeHTH KOMOMHATOPUKHU M TEOPHH BEPOSTHOCTEH 16 1
9 | [NoBTopenwue. Pemenue 3a1a4 mo Kypey anreOpsr 7-9 ki 8
u npoOHbIi 'MA
Utoro 170 7

XapakTepuCcTHKA OCHOBHBIX COAEPKATEIbHBIX JUHUI

1.KBaaparnunass pyHkmus, 22 4




1) @yuxyus. Bospacmanue u yowiganue @yuxyuu. Keaopammuwiii mpexunen. Paznoscenue
K8AOpamuno2o mpexuieHa na mHodxcumenu. PelmeHue 3ajgad myTeM BbIIEIEHUS KBajapaTa ABYWICHA U3
KBaJpaTHOro TpexwieHa. ®yHkims y=ax’ + bx + ¢, ed cBoiictBa, rpadumk. IIpocreiimme
npeoOpazoBanus rpadukoB QyHkuuii. Perenne HepaBEHCTB BTOPOW CTENEHU C OJHOW MEPEMEHHOM.
[Pemenuie panyoHaibHBIX HEPABEHCTB METOJOM HHTEPBAJIOB. |

Heab: BbpaboTaTh yMEHHE CTPOUTH TIpaduK  KBaAPaTUUYHOM (QYHKIMH U TNPUMEHSITH

rpaduyueckre npeacTaBiIeHUs sl pEIICHUS HEPAaBEHCTB BTOPOM CTETIEHU C OJJHOM MepeMEHHOM.

3HATh. OCHOBHBIC CBOWMCTBAa (DYHKIMI, YMETh HAXOIUTh INPOMEKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHus, yObIBaHHs (QyHKITUN

Ymers:
- HAXO/IUTh 00JIACTh ONpeIeNIeHus 1 00JacTh 3HaUeHUH PYHKIMH, YUTaTh rpaduK QYHKINH;
- pelarh KBaJpaTHbIC YPaBHEHUS, ONPEAEIATh 3HAKU KOPHEH;
- BBIMOJIHATH Pa3JIOkKEeHHUE KBAAPATHOTO TPEXWICHa HA MHOXKUTEIIN;

- cTpouTh TpaduK QYHKIME y=aX’ ' BHIIONHATH MPOCTeiiime mpeobpa3oBaHus rpaguKoB (yHKIHA;

- CTPOUTH TpaduK KBAAPATUIHON (yHKIHK Y=ax? + bX + ¢, BBIIONHATE NpocTeiimme mpeobpa3oBaHus
rpaduKoB QYHKIUI, HAXOAUTH 1O TpaduKy HynH GYHKIMU, TIPOMEKYTKH, TA€ QYHKIHS IPUHAMAET
MIOJIOKHUTEIIBHBIE U OTPHUIIATEIIbHBIC 3HAUCHUS;

- HAXO/IUTh TOYKH TepeceueHus rpaduka KBagpaTUIHON (PYHKIIMH C OCSIMH KOOPAHMHAT;

- pacKJIaapIBaTh KBaJIPaTHBIN TPEXWIECH HA MHOYKHUTEIIH;

- pelaTh KBaJpaTHOE HEPABEHCTBO X’ +BX+C¢.>0 anre6pandecKuM crocoboM;

- pemIaTh KBaJpaTHOE HEPABEHCTBO C OMOLIbIO Ipaduka KBaAPaTUIHOW (QYHKIHH;

- pemaTh KBaJpaTHOE HEPABEHCTBO METOJIOM MHTEPBAJIOB M HA OCHOBE CBOWCTB KBaPAaTHYHOM

(GyHKIMH.

2) Yemnas u newemnas @pynxyuu. @yuxyus Y=X", Onpedenenue kopHs N-ii cmenexu.
Ileab — BBECTU MTOHATHE KOPHS N-U CTEIECHHU.

3HaTh ompeseneHHe M CBOWCTBAa YETHOM M HEYeTHOM (yHKIMM, ompeneneHue KOopHS N- i

CTCIICHU; MIPHU KAKHUX 3HAUCHUAX a UMCCT CMBICJI BBIPAKCHUC % 3HaTL, 4YTO CTCIICHb C OCHOBAHHEM,
PaBHbBIM 0 OMPEACIIACTCA TOJBKO AJIA IMOJIOKHUTCIBHOIO I[pO6HOFO mokKasarecjid U 3HaThb, 4YTO CTCIICHHU C
,I[pO6HBIM IoKa3aTelleM HE 3aBUCAT OT CIoco0a 3amucu I B BUIC ,Z[pO6I/I; CBOIMCTBA CTEIEHEH C
padrOHAJIBHBIM ITOKA3aTCIICM.

Ymerb crpouth rpaduk GpyHKIMH y=X" , 3HATH CBOWCTBA CTENCHHOMN (YHKIUH C HATYpPaJbHBIM
TIOKa3aresieM, yMEeTh PellaTh YpaBHEHHS X"=a MPH: a) YEeTHBIX U 0)HEUCTHBIX 3HAUCHUIX N. BHIMOIHATH
npocTeiiiye npeoOpa3oBaHus U BBIYUCICHUS BBIPAXKEHUN, COAEpKAIIUX KOPHHU, IPUMEHSS U3y4YEHHbIE
CBOICTBa apu(pMETHUECKOro KOpHsS N-il cTerneHdu. YMeTh BBINOJHATH NMPeoOpa3oBaHUs BBIPAKEHUH,
COJIEPKAIIUX CTENEHU C APOOHBIM MOKA3aTEIEM.

e B Hayasie TeMbl CUCTEMATU3UPYIOTCS CBeACHUS 0 PyHKIMIX. [I0BTOpSAIOTCS OCHOBHBIE MOHSTHS:
GbyHKIMS, apryMeHT, o0acTh onpenenenus GpyHkuuu, rpaduk. JlaroTcss HOHATUS O BO3paCTaHUU
U yObIBaHMM (DYHKIIMH, MPOMEXYTKAaX 3HAKOMOCTOSHCTBA. TeM cambIM co3faercs 0aza s
YCBOEHHsI CBOWCTB KBaJpaTUYHOH UM CTEMEHHOW (YHKUMH, a Takke I JajbHEeHIIero
yriryoneHust QyHKIIMOHAIBHBIX MPeICTaBICHUH PU U3Y4eHUH Kypca ajnreOphl U Havasl aHaiu3a.
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e JloArOTOBUTEIBHBIM IIArOM K H3YyYCHHMIO CBOMCTB KBAJpaTHUYHOW (YHKLHU SIBISETCS TaKXkKe
paccMOTpEeHHE BONPOCca O KBaJpPaTHOM TPEXWIEHE U €ro KOPHSX, BBIACICHNN KBaJpaTa JBy4IeHa
U3 KBaJPaTHOI'O TPEXWIEHA, PAa3JI0KEHUH KBaIPATHOTO TPEXUICHA HA MHOXKHUTEIIH.

e 3yuenue KBaApaTHUHOH (yHKIUM HAUMHAETCS C PACCMOTPEHHs QYHKIMH y=aX’, eé CBOUCTB 1
ocoOeHHOCTeH rpaduka, a TakKe JPYruX YacTHBIX BHUJOB KBAaJIpaTUYHOM (QyHKIMM — QyHKLIUU
y=ax?+n, y=a(x-m)?. DTu cBeJeHHs HMCIOJIBb3YIOTCA NPU HM3Y4EHHHM CBOMCTB KBaJIpaTHYHOI
dyHKIMK 06mero Buaa. BaxkHo, 4ToOb! 06yJarolecs MOHSIIH, YTO rpaguK GYHKIHH Yy = ax’ +
bx + ¢ MoxkeT GbITh HOJNydeH u3 rpaduka QYHKIMH y = ax’ ¢ TOMONIBIO ABYX MapaIelbHbIX

2 + bx + c orpabareIBalOTCA Ha

KOHKpETHBIX mpumepax. IIpu sToM ocoboe BHHMaHUE CIIEAYeT YAETUTh (OPMHPOBAHUIO Yy

nepeHocoB. [Ipuémer moctpoenus rpaduka QpyHKIM y = ax

00y4aromuXxcsi YMEHHUSI YKa3blBaTh KOOPJMHATHI BEPIIMHBI Mapaboibl, €e OCh CHMMETpUH,
HarpaBJIeHUE BeTBEH apaboibl.

e [lpu m3ydeHHH 3TOH TeMbl AajbHEWIee Pa3BUTHE MOIy4aeT YMEHHE HAaXOIHUTh MO TpaduKy
POMEXYTKH BO3pacTaHMs U yObIBaHUs (DYHKIIMH, a TaKKe MPOMEKYTKH, B KOTOPHIX (yHKIHS
COXPAaHsCT 3HAK.

e Vyammecs 3HAKOMSITCS CO CBOWCTBAMH CTCIICHHOW (YHKIUH y=X" MPH YETHOM W HEYCTHOM
HATypaJbHOM ToKa3zatene N.. BBogurcs mnonsaTHe KOpHs N-it ctenenn. OOydaronrecs T0JKHbBI
IIOHMMATh CMBICI 3amuceil Buga 3-27, 4/81. OHHU TOYYaAIOT MPEICTABICHUE O HAXOKICHUU

3HAYEHHUI KOPHS C MOMOIIBIO KAIBKYJISATOPA, IPHYEM BBIPAOOTKA COOTBETCTBYIOIUX YMEHHH HE
TpeOyercs.

BA30BbIN YPOBEHb:

1. Haiitu 3HayeHue (QyHKUUHM NpPU 33JaHHOM 3HAUYEHUHM apryMeEHTa.
2. Haiitn ob6nacte ompeneneHus (QyHKIWU (CIydad, NPUBOMALINE K PEIICHUIO JHMHEHHOTO,
KBaJPaTHOI'O WMJIM IMPOCTEHIIEro JIpOOHO-pallMOHAIBHOTO HEPABEHCTB).
3. TMoctpouts rpaduk (yHKIHH (TMHEHHON, KBaApaTHYHOW, CTENEHHOW WM y = k/X).
4. BBISICHUTH MMEET JIM KOPHHU KBaJIpaTHBIA TpEeXujeH, U HaWTH HuX.
5. Pa3noxuth Ha MHOXHUTENU KBaJpPaTHBIM TpexdJieH.
6. BpluMCIUTH 3HAYEHUE CTEMEHU.
7. BBINOAHUTH MpPeoOpPa30BaHHUE HECIOKHOIO YHMCIOBOIO WM OYKBEHHOTO BBIPAKEHUS C
UCIIOJIb30BAaHUEM OJIHOTO WJIM JIBYX CBOWCTB CTeleHed M aireOpandeckux IeHcTBHH.
8. CpaBHUTH CTEINEHHU.
9. BbluMcauTh 3HAUYEHHE KOpPHS.

MOBBIINIEHHBIA YPOBEHbD:
Haiitu oGnacts onpenenenus QyHKIuM (ApOOHO-PALIMOHATIBHOIO HEPABEHCTB).
Bernenute KBajgpaT IBywIEHA W3 KBaApaTHOIO TPEXUJICHA.
N300pa3uth cxemaTuyecku rpaduk (yHKIUM U HCCIEI0BATH €.
I'padnuecku pemmTh CTENEHHOE YpaBHEHHUE.

YVA:

KoMMyHuKaTUBHBIE:

AW~

CrnymaTh ¥ cabllIaTh IPYT Ipyra; NpeACTaBlIsTh KOHKPETHOE CoJlep:KaHue U cooOIaTh ero B
NUCbMEHHOU U YCTHOM hopme.
PerynsTuBHblie:

[IpuHHMaTH MO3HABATENBHYIO 11€JIb, COXPAHATh €€ PU BBIMOJIHEHUH YUEOHBIX AEHCTBHIM, PEryIUpOBaTh
BECh MPOLIECC UX BHITIOIHEHUS M YETKO BBINOJIHATH TPEOOBaHUS TO3HABATEIILHOM 3a]auu.

Ilo3naBaTenbHbBIE:
BpIBOIUTE ceACTBUS U3 HMEIOIIUXCS B YCJIOBUY 33/1a4U JTAHHBIX; YCTAHABIMBATH IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3H.



2.YpaBHEeHHUS 1 HEPABCHCTBA C NePEMEHHOM, 29 4

Ilenoe ypaBHeHHWE W ero KOpHH. bukBampaTHbie ypaBHEHHs. J[poOHBIE pallMOHAIBHBIC

ypaBHeHus. PellleHne HEpaBEeHCTB BTOPOM CTENEHM C OJHOM IepeMEHHOM. PemeHue HepaBeHCTB
METOJOM MHTEPBAJIOB.
Ilesab — BbIpabOTaTh yMEHHUE pelllaTh MPOCTEHIINE ypaBHEHHS 3aMEHOM IepeMEHHON M HEpPaBEHCTBA C

OHHOﬁ nepeMeHHoﬁ MCTOJOM MHTCPBAJIOB.

3HATBH METO/Ibl PEIICHUS YPAaBHCHUI
YMeThb pemiath Lefible YPaBHEHHUS METOJOM BBEACHHUS HOBOM NMEPEMEHHOM M HEPaBEHCTBA METOAOM

WHTEPBAJIOB.

1.

B sToili Teme 3aBepiiiaeTcss M3y4eHUE palMOHAIBbHBIX YPAaBHEHUM ¢ OJIHOWM nepeMeHHou. B cBsa3u
C 3TUM IPOBOJUTCSI HEKOTOpOe 0000IIeHNe U yriryblieHue cBeleHuil 00 ypaBHeHusX. BBoasarcs
HOHATUS JIPOOHOTO PAIMOHAIBHOTO YPAaBHEHHMS W €ro CTENEHH. YUalluecss 3HAKOMATCS C
pELICHUEM YPAaBHEHUW TPETbEH CTENEHH M YETBEPTOM CTENEHU C IMOMOILIBIO PA3JIOKEHUS HaA
MHOKHUTEJIM U BBEACHUSA BCIIOMOTaTEIbHOM MEpEeMEHHON. MeToa pelmeHus ypaBHEHUW MyTeM
BBEJICHUSI BCIIOMOTAaTENIbHBIX MEPEMEHHBIX OYAET LIMPOKO HCIOJB30BATHCSA JAIbHEHUIIEM IpU
pEIIeHUU TPUTOHOMETPUYECKHX, JTOrapu(PMUUECKUX U APYTUX BUIOB ypaBHEHUH.

Pacumpsrorcst cBeleHUss O peElIeHUH JpOOHBIX pALMOHAJIBHBIX ypaBHEHUH. Ywyamuecs
3HAKOMSITCSI C HEKOTOPBIMHU CHEIMATIbHBIMU IIPUEMAaMU PEIIECHUS TAKUX YpaBHEHUH.
dopMHupoBaHIe YMEHHMIA pelmaTh HepaBeHCTBa Bua ax> + bx + ¢>0 mwmn ax? + bx + ¢<0, e
a#(0, ocymecTBisieTcs C ONOPOW Ha CBEACGHUS O Tpauke KBaApaTUYHOH (QyHKIUH
(HampaBiieHHE BETBEH, €€ pacoI0KEHUE OTHOCUTENBHO ocH OX).

VYyamuecs: 3HAKOMATCS ¢ METOJOM HMHTEPBAJIOB, C OMOLIBIO KOTOPOTO PEIIAIOTCS HECIOXKHbIE
panroOHaIbHbIE HEPABEHCTBA.

BA30BBI YPOBEHb:
Pemute anrebpamdeckoe ypaBHeHHE 3 —4-i CTENeHH.
2. Pemmth HecnoxHOE ypaBHEHHE, CBOZSIIEECS K alreOpandeckomy.
3. Pemuts OMKBagpaTHOE ypaBHEHHE.
4. PemuTh ApoOHO-palMOHATIBHOE ypaBHEHHE, CBOASIEECS K KBaJpPaTHOMY .
5. Pemmth HepaBeHCTBO BTOPOH CTENEHH C OJHOW MNEPEeMEHHOH (B TOM 4YHCIe M METOJ
MHTEPBAJIOB).

MOBBIIIEHHBIA YPOBEHb:
1. Pa3noxuTh Ha MHOXHUTENU TpexuieH 4-i CTeleHu.
2. Haiitn xopHH ypaBHeHUSs (OoJbie 4-i CTENeHH).
3.  Peummth apoGHO-palMOHANBbHOE YpaBHEHUE, UCIOJIb3ys BBEIACHHE HOBOW MEPEMEHHOM.
4. PemuTh HEpaBEHCTBO, cBoOjAsIIEECSd K HEPABEHCTBY BTOPOW CTENEHM C OJHOU
[IEPEMEHHOM.
5. BbIicHUTH Npu KakuxX 3HAUEHUSX ypaBHEHUE MMEET KOpHU (HE HMMeeT KOpHEil).
6. I'paduyecku pemmTh CUCTEMY HEPABEHCTB, BTOPOIl CTENEHU C OJHON IMepeMEeHHOH.
7. VYka3arb Bce LeJble 3HAUeHMs] apryMeHTa, NpUHA/UIeKallue O00JacTh OIpeesIeHUs
3aJJaHHON (DyHKIMH.
8.  Pemmuth ApoOHO-paliMOHaIbHOE HEPABEHCTBO METOJOM HMHTEPBAJIOB.
YYA:

KoMMyHuKaTHBHBIE!
[IpencraBisTh KOHKPETHOE COJIEpKAHKUE U COOOIATh €ro B MMCbMEHHON M YCTHOM (hopme;
VYMmers (unM pa3BUBaTh CIOCOOHOCTb) C IOMOLIBIO BONPOCOB J0OBIBaTh HEJOCTAIOILYIO
UH(pOpMAILIHUIO.
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PeryasiTuBHblie:
CraBuTh yueOHYIO 3aJja4y Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO, YCBOCHO, U TOTO,
9TO M€ HEU3BECTHO; CAMOCTOATEIHLHO (POPMYITHPOBATH MMO3HABATEIBHYIO 1IETh U CTPOUTH
JIEHCTBHS B COOTBETCTBUM C HEH.
ITo3naBaTejIbHbBIE:
[IpoBOIMTH aHAIIU3 CIIOCOOOB pelIECHUS 3a/1a4

3. CucremMbl YPABHEHHMI M CHCTEMbI HEPABEHCTB C JIBYMS NepeMeHHbIMH

(20 1)

VYpaBHeHHE C OByMs NepeMeHHbIMU U ero rpaduk. I'paduueckuii crnocod pemieHusi cucteM
ypaBHEHU. PeleHue cucreMm coiepXkallux OJHO ypaBHEHUE IIEPBOW, a JIpyroe BTOPOH CTEINEHHU.
Pemenrie TEKCTOBBIX 3a/ad METOJOM COCTaBJICHMsI cucTeM. HepaBeHCTBa C JByMsI MEpPEMEHHBIMHU.
CucreMbl HEpaBEHCTB C JIByMs II€PEMEHHBIMHU. YpaBHEHHE OKpPYKHOCTHU. PelmieHue cucreM AByX
YpaBHEHUU BTOPOI CTENIEHU C IBYMS IIEPEMEHHBIMH.

Leapb — BeIpaboTaTh YMEHUE peLIaTh MPOCTEUIITNE CUCTEMBI, COJIEPIKaIlie YPaBHEHUsI BTOPOH
CTCTICHH C JABYMS MTEPEMCHHBIMU, M PEIIATh TCKCTOBBIC 331aUH C IIOMOIIBI0 COCTABICHUS TAKHX CHCTEM.
3HaTh METO/Ibl pELICHUS] YPABHEHUM:
a) pa3joKEeHUE Ha MHOXKUTEJIH;
0) BBEZICHUE HOBOM IMEPEMEHHOM;
B) rpaduueckuii crocoo.
Ymern:
- pelaTh IeJIble YPaBHCHHSI METOIOM BBEICHHSI HOBOU IIEPEMEHHOM!;
- pelaTh CUCTEMBI 2 ypaBHEHUH C 2 IEpeMEHHBIMH IpaUIeCKUM CITIOCOOOM;
- pelaTh ypaBHEHUS C 2 TIEPEMEHHBIMH CITOCOOOM TMOJICTAHOBKHU U CIIOKCHUS;
- pelaTh 3a7a4u «Ha paboTy», «Ha JABMXKEHUE» U APYTUe COCTABICHUEM CUCTEM ypaBHEHUH.

e B nanHOl Teme 3aBeplIaeTcsl U3yUYeHUE CUCTEM ypaBHEHUH C IByMs nepeMeHHbIMH. OCHOBHOE
BHUMAaHHUE YIEIAETCA CUCTEMaM, B KOTOPBIX OJHO U3 YPaBHEHUU IIEpBOM CTENEHH, a APYroe
BTOpO. M3BeCTHBIN ydaluMcs: crocod MOJCTAHOBKM HAXOAMT 3/1€Ch JlalbHelllee MpuMeHeHHe
Y MIO3BOJISIET CBOAUTH PELICHUE TAKUX CUCTEM K PEIICHUIO KBAaAPAaTHOIO YPaBHEHUS.

e (O3HakOMJIEHHE OOY4YalOIMXCS C MPUMEpaMU CHCTEM YpaBHEHUH C JBYMsI NEPEMEHHBIMH, B
KOTOpbIX 00a YypaBHEHHUs BTOPOM CTENEHH, JODKHO OCYILECTBIATHCA C JJOCTATOYHOM
OCTOPOKHOCTBIO M OTPAHUYMBATHLCS TPOCTEUILIMMHU IIPUMEPAMU.

e [IpuBrneyeHre U3BECTHBIX OOydYarOIIUMCA TIpaUKOB TO3BOJSET MPUBECTH  NPUMEPHI
rpau4ecKoro peuieHus cucreM ypaBHeHH. C moMouibio rpaMuecKux MnpecTaBIeHH MOXKHO
HarJsIIHO TMOKa3aTh OOYyYaroIMMCs, YTO CHUCTEMbI JBYX YPAaBHEHMH C JBYMs NEepEMEHHBIMU
BTOPOMU CTEIEHU MOT'YT UMETh OJHO, [1Ba, TPH, YETBIPE PEILICHUS WA HE UMETh PEIICHUM.

e PazpaboranHbIii MaTeMaTHYECKHI armapaT TMO3BOJISIET CYIIECTBEHHO pAaCHIMPHUTHh KJacc
COJZIEpKATENBHBIX TEKCTOBBIX 3a7a4, PEIIAEMBIX C IIOMOIIBIO CUCTEM YPaBHEHHUM.

e ll3ydeHne TemBbl 3aBEpINACTCS BBEICHUEM IOHATHS HEPABEHCTBA U CHCTEMBI HEPABEHCTB C
IByMsI iepeMeHHbIMH. CBeZieHHs 0 TpaduKax ypaBHEHUH ¢ JBYMS NIEPEMEHHBIMU HCIIOJIb3YETCS
IIpU WUIIOCTPALUA MHOXECTB PELICHUH HEKOTOPBIX IIPOCTEHINUX HEPABEHCTB C JBYMs
MIEPEMEHHBIMU U UX CHUCTEM.

BA30BbII YPOBEHb:
1. Omnpenenuth cTeneHb YpaBHEHHS.
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CocTaBuUTh ypaBHEHHE C ABYMS NEPEMEHHBIMHU IO 33JaHHOMY TpaduKy.

IToctpouts rpaduk ypaBHEHHsS C JBYMs IEPEMEHHBIMH.

Pemmte rpaduyecku cucremy ypaBHEHUH.

Pemute cucremy ypaBHEHHMIl BTOpOH CTENEHHM CIOCOOOM IOACTAHOBKH.

Pemmte cucteMy ypaBHEHHI BTOPOW CTENEHH CIIOCOOOM CIIOKEHHS.

Pemute 3amady ¢ NOMOINBIO CUCTEMBI YPABHEHMII BTOPOM CTEIEHHU.

BericHUTh ABISETCA JIM  3aJaHHAs I1apa 4YMCEN PEIICHHEM HEPAaBEHCTBA C JBYMs
IIEPEMEHHBIMH.

9. H300pa3uth Ha KOOPAMHATHOW IIOCKOCTH MHOXECTBO TOYEK, KOTOpBIE 3a/1al0T
HUCKOMOE HEPABEHCTBO.

10. BeiicHUTH fABNSETCS JIM 3a/JlaHHasl Mapa YWCeNl pEIICHWEM CHCTEMbl HEPABEHCTB C
IBYMs II€PEMEHHBIMHU.

11. H300pa3uTh Ha KOOPAMHATHOW IUIOCKOCTH MHOYKECTBO PEIIEHUH CHUCTEMBI HEPAaBEHCTB
C IBYMs IEPEMEHHBIMHU.

e A e

MOBBIIIEHHBIA YPOBEHbD:
1. BBIICHUTH NPH KaKUX 3HAYCHUAX TPAUKOM YpPaBHEHUS SIBIISETCS OKPYKHOCTb.
2. BbIICHUTH NpH KAaKUX 3HAYEHUAX 3aJaHHas OKPYXKHOCTb KacaeTcs OCH X (KacaeTcs Ocu
y)-
3. PemuThs cucteMy ypaBHEHHH BTOpPON CTENEHHM TpapUUecKd U aHATUTUYECKH.
4. BbIACHUTD NpU KaKUX 3HAYCHHSIX HMMEIOT TOJBKO OJHY OOIIYI0 TOYKY JaHHBIC
napabona M mpsmMas.
5. Onucath HEPaBEHCTBOM MHOXECTBO TOYEK KOOPIMHATHOW IIOCKOCTH, PACTIONOKEHHBIX
BBIIIE 3aJaHHOM IMapadoiIbl (HIKE NapadoJIbl).
6. BpuicHUTh Kakyloo GUTypy 3a7aéT MHOKECTBO DPELICHHH CHCTEMBl HEPaBEHCTB.
Yy
KomMyHuKaTHBHbBIE:
Pa3BuBaTh yMeHME UCIOIB30BATh A3BIKOBBIE CPEJCTBA, a/IeKBaTHBIE 00CYXKAaeMoil mpobdieme,
MPOAYKTHUBHO OOIIATHCS W B3aUMOJICHCTBOBATH C KOJIJIETAMH 10 COBMECTHOM JI€ATEIbHOCTH.
PeryasTuBHblie:
AJIEKBaTHO OIICHMBATH CBOM JIOCTHKEHHUS, OCO3HABATH BO3HUKAIOIINE TPYAHOCTH, UCKATh UX
IIPUYUHBI U TYTH MPEOJIOTICHUS
Ilo3HaBaTenbHbBIE:
Beienats 00001mEHHBINH CMBICT U (pOpMabHYIO CTPYKTYPY 3aJauu, BBIOMpaTh Haubosee
s exTuBHBIEC CITOCOOBI pelIeHUs 3a/1a9n

4. MMocaenoBareJbHOCTH (26 1)
HOCHGI{OB&TCHBHOCTI/I. ApI/I(I)MCTI/ILIeCKaH nu FCOMeTpI/I‘-IeCKaSI r[porpeccm/l. CDOpMy.HBI N-ro 4jieHa u

CYMMBI N IEPBBIX YWIEHOB MPOTPECCHH.

Heapb — nath noHsTHE 00 ApUPMETHUECKON U T€OMETPUUECKON TPOrPEeCcCUsiX KaK YHCIOBBIX
MOCJIEI0BATENIBHOCTAX 0COO0T0 BU/A.

Jlo0uTbCA  TOHUMMAaHUS  TEPMHUHOB  «4JEH  IOCJIENOBAaTEIBHOCTH», «HOMEp  4JIeHa
HOCJIEI0BATEIBHOCTY, «(popMylia N —To wieHa apu(pMETHIECKON IPOrpeccCum»

3naTs: ¢dopmyny N-ro uigeHa apuMETHUECKON  IpPOrpeccuy, CBOMCTBA  YJICHOB
apuMeTHyecKoil  mporpeccuy, CHocoObl  3aJaHus  apu(METHYeCKOM  MPOTrpeccHH;  Kakas
MOCJIEI0BATENbHOCT  SIBIISIETCS T€OMETPUUYECKOM, YMETh BBIABIIATH, SIBJISETCS JIU MOCIEI0BATEIbHOCTD
TFEOMETPHUUECKOH, €CIIH J1a, TO HAaXOAUTS (]

Ymern:
- IPUMEHATH (POPMYITy CyMMBI N —IEPBBIX YWICHOB apu(METUUECKON MPOTrPECCUU MPH PEILICHUH 3a/1a4;
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- BBIYUCIIATH JIIOOOM YJICH T€OMETPUIECKON mporpeccuu 1o ¢hopmysie, 3HaTh CBOWCTBA YJICHOB

reOMETPUYECKON IIPOTPECCUH;
- IPUMEHATH (POpMyITy IIPU PELICHUN CTaHAAPTHBIX 3ajad,

8
- IPUMEHSTH popMyTy S= 1-a MIPH pEIICHUH MPAKTUUECKUX 3a]1ay;

- HaXOJUTh Pa3HOCTh apu(hMETUUECKON MPOrpeccu;

- HaXOJIUTh CYMMY N MEPBbIX YWICHOB apu(PMETUUECKOI MpOorpeccuy;

- HaXOJUTh JII0OO YIeH TeOMETPUUYECKOM MPOrpeccuu;

- HAXOAUTb CYMMY N IIEPBBIX YWIEHOB I€OMETPUYECKON IIPOTPECCUM;

- peuiaTtb TCKCTOBLIC 3a/1a4H.

IIpyu u3ydeHnn TeMbl BBOJUTCS MOHSATHE MOCIEA0BATEIbHOCTH, PA3bsCHIETCS CMBICI TEPMHHA
«N-i  4WIEH TMOCIeA0BAaTeIbHOCTHY, BBIPA0ATHIBACTCS yMEHHE UCIONb30BaTh HWHAECKCHOE
0003HaYeHHEe. DTU CBEJCHHS HOCAT BCIIOMOTaTeJIbHBIM XapaKTep U UCIOIb3YIOTCS IS U3yUEHUs
apupMeTUUECKON U FeOMETPUUECKON IIPOrpeccuil.

Pabora ¢ dopmynamu N-ro wieHa M CyMMbI MEPBBIX N WIEHOB MPOrPecCUd, TOMUMO CBOETO
OCHOBHOTO HAa3HAa4Y€HMs, I[103BOJISIET HEOJAHOKPATHO BO3BpAlaTbCsl K  BBIUMCICHUSIM,
TOKJIECTBEHHBIM ITPE0OpPa30BaHUSAM, PELICHUIO YPaBHEHUI, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcs  XapakTepUCTUYECKHE CBOMCTBA apu(METHYECKOH M TeOMETpUUYECKOU
IIPOrPECCUi, YTO MO3BOJISIET PACILIUPUTD KPYT IIpelaraeMbIx 3ajau.

BA30BbII YPOBEHb:

1. 3anucaTh 4wi€HbI NMPOU3BOJBHOM MOCIEAOBATENBHOCTU WJIU MPOTPECCUU C
UCIMOJIb30BAaHUEM DPEKYPPEHTHOH (opMysbl WM (HOPMYJbl N-ro 4YJeHa.

2. Jlokasatb, 4TO MOCJEI0BATENIbHOCTD, 3a/laHHasi (OPMYJION N- o 4JjeHa, SBJIAETCS
IIPOTPECCUEH.

3. Jns mporpeccuu, 3aaHHON B SIBHOM BHJE, 3alMcaTh (OpMYIy Nh- O 4JeHa.

4. Onpenenuts, ABISAETCS U JAHHOE YHUCIO YICHOM JAHHOW NPOTPECCHM; ONPENEIINUTH €ro
HOMED.

5. Ilo nBymM u3 Tp€X 3aJaHHBIX JJIEMEHTOB HAWTH TPETUH.

6. Haiitu cymmy n mepBbIX UWIEHOB IPOrpeccHH Mo (opMmyrnaM CyMMBIL.

7. HaiiTu cymmMy n HEpBBIX WIEHOB IPOIPECCHM C NPEABAPUTEIBHBIM OIPEACICHUEM
KaKoOro-Im00 3JIEMEHTa IPOrPECCUH.

8. Omnpenenutb JIEMEHTHI MPOrPECCUU MO CyMME MU APYTHUM DJIEMEHTaM.

9. Joka3zaTh, UTO 3aJJaHHAsi N€OMETPHYECKasl MPOrpeccust sBisieTcs OeCKOHEYHO-
yObIBaroIIei.

10. Haiitu cymmy OeckOHEUHO-yOBIBAIOLIEH T€OMETPUUECKONH MPOTPECCHH.

MOBBIINIEHHBIA YPOBEHbD:

1. HaliTu 4ieHbl YKCIOBOM IOCIIENOBATEILHOCTH, 3aJJaHHON PEKYpPEHTHON (GopMylion ¢
Ha4YaJIbHBIMHU yCJIOBHUSMH.

2. Haiitu uneHsl mporpeccuu (WIM WX HOMEpa, WM HUX KOJUYECTBO), OTBEHAOIINE
3aJIaHHBIM YCIIOBHSIM.

3. BBINOJHATH 3alaHME C MCHOJIb30BAHUEM XAPAKTEPUCTHUECKOTO CBOWCTBA IPOTPECCHUMU.
4. Pemmtp 3amady B CTaHIApTHOW (OPMYIHMPOBKE C OOjee CIOKHBIMH, MO CPAaBHEHHIO C
MpUBEAEHHBIMU B paszene «ba3oBblil ypOBEHbY, JTaHHBIMHU.

5. PemuTh TEKCTOBYIO 3aJadyy € IIOMOIIBIO IPOTPECCUMU.
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YV

KomMmyHuKkaTuBHbIE:
OOMeHHMBaThCSI MHCHUSIMU, TTIOHUMATh TIO3UIIMIO MAPTHEPA, B TOM YHCIIE U OTIIMYHYIO OT CBOCH;
3aJlaBaTh BOMPOCHI, CIYIIATh U OTBEYATh Ha BOIPOCHI APYTUX, POPMYIHPOBATH COOCTBEHHBIE
MBICITH, BBICKAa3bIBaTh U 00OCHOBBIBATH CBOKO TOUKY 3PEHUSI.

PeryasitTuBHblie:
[InanupoBaTh (B COTpYIHMYECTBE C YUUTEJIEM U OJHOKJIACCHUKAMHU UJTU CAMOCTOSITEIBHO)
He0OXO0IMMBIE JEHCTBHSI, ONepalliu, IeHCTBOBATH 110 TUIaHY; CAMOCTOATEIBHO IIIAHUPOBATD
HEO0OXOIMMBIC ICHCTBUS, ONIEPALIUH.
Ilo3naBaTenbHbBIE:

AHanu3upoBaTh yCIOBHS M TPEOOBAHUS 33]]a41; TPOBOAUTH aHATHN3 CIIOCOO0B PEIICHHUS 3a1a9U
C TOYKH 3PEHUSI UX PAllMOHATU3ALNN U SKOHOMUYHOCTH.

5. Ctenenu v kopHu (18 4)

JlanHas TeMa He BXOAUT B 0a30BbIil ypOBeHb 00y4yeHus 9 KJiacca.
Oynkuus, oOparHas naHHOM. DyHKIUA, 0OpaTHas CTENEHHONW (YHKLUU C HATypalbHbIM MOKa3aTeJeM.

Apudmerndeckux KopeHb M-oi creneHd. CTeNeHb € palMOHAJIBHBIM IIOKa3areneM. PemieHue
UppaLMOHAJIBbHBIX YpaBHEHUM. Pelenre nppalnoHanbHbIX HEPABEHCTB.
Cremnenb ¢ 1enbIM IoOKa3aTelleM U e€ cBoiicTBa. Bo3BeneHue 4KMcIOBOro HEPaBEHCTBA B CTENEHb C
HaTypaJIbHbIM TMoOKa3aTeneM. KopeHb n-il cremeHu, CTEneHb C pPALMOHAIBHBIM IOKa3aTeeM.
HppaunoHnanbHble ypaBHEHUs U HepaBeHCTBAa. CrIOCOOBI UX PELLICHMS.

3HaTh:
- CBOMCTBA CTENEHH C HATYPaJIbHBIM U PAallMOHAIBHBIM [TOKa3aTeleM;
- CBOMCTBA apU(METUUYECKOTO KOPHS;
- IOHATHS UPPALIMOHAIBHOTO YPaBHEHMUS;
- IOHATHE UPPALMOHAILHOTO HEPABEHCTBA;
- CIIOCOOBI peleHUs] UpPaIMOHATIbHBIX YPABHEHUH U HEPABEHCTB.

Ymern:
- BBINIOJIHATH OCHOBHBIE JEMCTBHSI CO CTETIEHSAMH C LIEJIBIMU IT0Ka3aTEIsIMU;
- IPUMEHSATH CBOICTBA apu(hMETHUECKUX KBAJPATHBIX KOPHEH /715l BHIYUCIICHUN 3HAUCHUN U
npeoOpa30BaHUIl YUCIOBBIX BBIPAXKEHUI, COJIEpKAIUX KBaIpaTHbIE KOPHH.
- pelaTh UppaloHaIbHbIE YPAaBHEHUS U HEPABEHCTBA;

YV
KommyHukaTuBHbIC:

OnpenensaTs Lenu U GYHKUUU YYaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBUS; IIIIAHUPOBATh 0OIIME CIOCOOBI

paboThl, ¢ TOCTATOYHON MOJHOTON U TOYHOCTBIO BBIPAXKaTh CBOM MBICIIM B COOTBETCTBHH C 3a/la4aMu U
YCIIOBUAMU KOMMYHUKALIVH.

PeryasiTuBHblie:
CraBuTh yueOHYIO 3a/1a4y HA OCHOBE COOTHECEHUS TOT0, YTO y’KE U3BECTHO U YCBOECHO, U TOT0, YTO €é
HEU3BECTHO.

ITo3HaBaTeabHBIE:
Co3maBaTh CTPYKTYPY B3aUMOCBSI3€H CMBICTIOBBIX EIWHHUI] TEKCTa; W3BJICKaTh HEOOXOIUMYIO
UHGOPMAIIHIO U3 MIPOCTYIIAHHBIX YIPaKHEHUI

6. Tpuronomerpnueckne GVHKIIMM U UX CBOMCTBA (27 4)

Jlannasi Tema He BXOAUT B 0230Bblil ypoBeHb 00y4eHnsi 9 kiacca.
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Pannannas mepa yrma. OnpenesneHue CHHYcCa, KOCHMHYCAa M TaHI€HCa yrjia. 3aBUCUMOCTh MEXIY
CHUHYCOM, KOCUHYCOM U TaHT'€HCOM OJHOTO M TOTO € yria. TpUuroHoMeTpu4ecKre TOXK/1eCTBA.

3HaTh:
- ONpejeNICHUE paJMaHHOM Mepbl yrja, CMHyca, KOCHMHYCa M TaHIE€HCA YIJIA, 3aBUCHUMOCTb MEXKIY
CHHYCOM, KOCHHYCOM M TaHT'€HCOM OJHOTO M TOT'O XK€ yIja; TPUTOHOMETPUUYECKHUE TOXKIECTBA
Ymern:
[lepeBoauTh TpagyCHYIO MEPY B paaraHHyr0. OTMe4YaTh TOUKH HA €AMHUYHON OKPYKHOCTH. BBIUnCIsITh
3HAUYEHUsI CHHYCA, KOCMHYCa W TaHreHca yria. [IpuMeHATh TPUTOHOMETPUYECKHE TOKIECTBA IS
peoOpa3oBaHus BEIPAKCHHIM.
YYI
KoMMmyHuKaTUBHBIE:
Berymnate B 1uainor, y4acTBOBaTh B KOJUIEKTHBHOM OOCYXKICHUU IPOOJIeM, BIIaJeTh MOHOJIIOTUYECKOH U
JTUAIOTMYECKO JopMaMu pedr B COOTBETCTBUU C TPAMMATHUECKUMU U CUHTAKCUYECKUMH HOpMaMU
POJIHOTO A3BIKA.
PeryastuBubie:
CamocTosaTenbHO (hOpMYITHPOBATh MO3HABATEIBHYIO LIEIb U CTPOUTH JICUCTBUS B COOTBETCTBUU C HEH.

ITo3naBaTeabHBIC:
BoipaxkaTh cMbICH cUTYyallMH pa3IMYHbIMU CPEACTBAMU (PUCYHKH, CUMBOJIbI, CXEMBbI, 3HAKH),
aHaJII/ISI/IpOBaTI) 06"I>GKT, BBIACIIAA CYHIGCTBGHHBIG Hu HGCYHICCTBGHHI)IC HpI/I3HaKI/I.

7. Dj1eMeHThl KOMOMHATOPUKHU M TeOPUH BepossiTHOCcTel (16 4)

[Ipumepsl komOuHaTOpHBIX 3a1ad. [lepecTaHOBKM, pa3meleHus, coueranus. OTHOCUTENbHAS YacTOTa

CIIy4aifHOrO coOBITHS. PaBHOBO3MOKHBIE COOBITHS M UX BEPOSTHOCTb.

Heab: O3HAKOMUTH Yy4YalIUXCSd C TOHATUSMU TE€PECTAHOBKM, pa3MELICHUs, COYETAHUS MU
COOTBETCTBYIOIIMMHU (OpMyJIaMH IS MTO/ICYETA UX YKMCIIA; BBECTH MOHITHUS OTHOCUTENILHOM 4acTOTHI U
BEPOSATHOCTH CIy4alHOTO COOBITHSL.

3HaTh QopMyIIBI YKCIIa IEPECTAaHOBOK, pa3MEIeHHH, COYeTaHul U yMETb MOJIb30BATHCSA UMH.

YMetsb nosb3oBaThes HopMyaoid KOMOMHATOPUKM TPU BBIYMCICHUN BEPOSITHOCTEH.

L4 I/IsyquHe TEMbI HAYMHACTCA C PCUHICHUSA 3ada4, B KOTOPBIX Tp€6y€TCf[ COCTaBHUTh TC WJIM HHBIC
KOM6I/IHaI_[I/II/I DJIEMEHTOB M. MIOJCUMTATh HUX 4YHCIO. Pa3zbsacHseTcs KOM6I/IH8.TOpHOC IMpaBUIO
YMHOKCHHA, KOTOPOC HCIIOJIHATCA B JanbHEHIIEM IIpu BBIBOJC (popMyn JJIS TIOACYETa YHuciia
MEPECTaHOBOK, pa3MemeHH171 U COYETaHHIA.

L4 HpI/I HU3YUCHUHU [JAaHHOI'0 MaTcpuajia HCO6XOI[I/IMO 06paTI/ITB BHUMAHUC O6y‘-IaIOIJ_[I/IXCH Ha
pa3iniuc MOHSATHH «PasMCIICHUE» U «COUYCTAHUCH, C(I)OpMI/IpOBaTB Y HUX YMCHUEC OIIPCACIIATh, O
KaKOM BUIEC KOM6I/IH8.L[I/H>'I HUICT pCYb B 3a71a4c.

e B JIaHHOI\/II TEMEC ydalllueCda 3HAKOMATCA C Ha4YaJIbHBIMH CBCACHUAMH W3 TCOPUU BepOHTHOCTeﬁ.
Bpogsarcs mnoHsTHS «CJ'Iy‘-IElfIHOC CO6LITI/IC)), «OTHOCHUTCJIbHAA YacCTOTa», «BCPOATHOCTH
cnyqaﬁHoro COOBITHS Y. PaCCManI/IBaIOTC}I CTaTUCTUYECKHN U KJIACCHUECKMH MOOXOAbl K
ONPCACIICHUIO BCPOATHOCTU CJ'Iy‘-IElfIHOFO coObITHs. Baxkno 06paTI/ITL BHUMAHUC 06yqa101u14x051
Ha TO, YTO KJIIACCHYECCKOEC OIIPCACIICHHUEC BCPOATHOCTU MOXKXHO HNPHUMECHATH TOJIBKO K TaKHM
MOACIISAM pCaAJIbHBIX CO6I)ITI/II\/'I, B KOTOPBIX BCEC UCXOBI SABJIAIOTCA PaBHOBO3MOXHBIMH.
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BA30BbIil YPOBEHb:
Pemnth HecnOXHYI0 KOMOMHATOPHYIO 3ajady.
Pemmmte 3amady crmocoboM MepecTaHOBOK.
Pemute 3amauy crmocoboM pa3MmenieHui.
Pemmmte 3amady crocobom couyeTaHui.
HaliTu OTHOCHTENBbHYIO 4YacTOTY OINpPEAEICHHOTO COOBITHS.
HaiiTu BeposTHOCTB Cily4aliHOrO COOBITHS.

SIS e

MOBBIIIEHHBIA YPOBEHbD:
1. Peummtp KOMOMHATOpHYIO 3aj1ady Cc 0ojiee CIOKHBIMH, IO CPaBHEHUIO C
NpUBEAEHHBIMU B paszzaene «CraHgapT», JaHHBIMU.
2. PemuTh ClIOXHYIO 3a7ady CIIOCOOOM MEPECTaHOBOK.
3. Pemuth cloXHYIO 3amady CrocoOOM pa3MemeHUH.
4. PemuTh CIOXHYIO 3a7a4y CIHOCOOOM COYETaHUM.
Yy
KommyHukaTuBHbIe:
YcranaBiauBath paboyre OTHOIEHUS; () (HEKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATH MPOAYKTUBHON
KOOIIEpaIiH.
PeryasituBHble:
CocTaBiATh IUIaH U NOCIIE0BATENbHOCTD JIEUCTBUI; BHOCUTh KOPPEKTUBHI U JIONOJIHEHUS B
COCTaBJICHHBIE TUIaHBI.
ITo3HaBaTe/bHBbIC:
Bri6upats Hanbonee s hekTuBHBIE CIOCOOBI PEIIeHHs 33/1a4l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUI; IPOBOJIUTH aHAJIU3 CIIOCOOOB pELIEHMS 3a/1a4; BOCCTAaHABIMBATh PEAMETHYIO CUTYAIUIO,
ONMCAHHYIO B 3ajiaue, NyTéM nepedopmyarpoBaHusi, ©300pakaTh Ha CXEME TOJIbKO CYIIECTBEHHYIO
UHPOPMALINIO; aHATTU3UPOBATh OOBEKT, BELICISIS CYIIECTBEHHBIE U HECYIIECTBEHHBIC IPU3HAKH.

8. IToBTOpenue. Pemienne 3a/1a4 no Kypey ajaredopbl 7-9 kia ((8u).
ToxnecTBeHHbIe TpeoOpa3oBaHus alreOpandeckux BelpakeHUi. Pemenne ypaBuenuii. Pemenue
cucTeM ypaBHeHUH. Pelienne TeKcToBbIX 3a/1au. PemieHre HepaBeHCTB U X cucteM. [Iporpeccun.
@OyHKIMYU U UX CBOMCTBA (Kypc anreOpsl 9 Kinacca).

YV
KommyHukaTuBHbIC:
ApryMeHTHpOBATh CBOIO TOUKY 3PEHUS, CIOPUTH U OTCTAUBAThH CBOIO MO3UIIMIO HEBPAXKACOHBIM JUIS
OIIOHEHTOB 00pa30M; pa3BUBAaTh YMEHUSI HMHTETPUPOBATHCS B TPYIIIY CBEPCTHUKOB U CTPOUTH
IPOAYKTUBHOE B3aUMOJECHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMHU.

PeryasiTuBHblie:

Brocuths HE0OX0AMMBIE TOMOJHEHUS M KOPPEKTHUBHI B IUIAH U CIOCOO EHCTBUS B CIIydyae pacX0KJIeHUs

ITaJIOHA, PEATbHOTO JICHCTBHS M €T0 pe3ybTara.

ITo3HaBaTenbHbBIE:
Ocy1ecTBISTh CpaBHEHUE U KJIACCU(UKALIUIO 110 331aHHBIM KPUTEPHSIM.

Y4yeOHO-MEeTOANYECKNH KOMILJICKT:
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Yueonunk. Anrebpa. 9 knacc. MaxkapsraeB FO.H., Munmiok H.I'., Hemikos K.U., ®eoktrcros U.E.
10-e u3x., crep. - M.: Muemo3suHa, 20011 - 447 c. YueOHUK npeHa3HAYCH UIsl  YTIyOJIEHHOTO
u3ydeHust anredpsl B 9 kiacce. i yyamuxcs 001eo0pa3oBaTeIbHbIX YUPEKICHHUH.

JlonoJHNTeIbLHAS JINTEpaTypa:

1. Iunaktudyeckue Matepraisl o anredpe s 9 kiacca ¢ yriayOieHHbIM H3yYeHHEM
matematuku. MakaperueB FO.H., Munmtok H.I'. 5-e uzn., nopa6. M.: «IIpocsemenue» 2011. 125 c.

2. CoopHUK 3a1a4 10 anredpe: yuebHoe mocodue s 8-9 K. ¢ yriryOJICHHBIM U3yYeHUEM
mareMatuku. [anuikuit M.JL., l'onenaman A.M., 3BaBuy JI.LU. M.: [Ipocsemenune, 2011. - 271c.

3. Ypoku anredpsl B 9 knacce. [Tocobue k yuebnuky Makapsruea FO.H. u ap. Astopsr: XKoxos B.1.,
Kpaitnea. M.: 2001. - 96 c.

4. COOpHHUK 3aJlaHHH 1151 TIOATOTOBKU K TOCY/IapCTBEHHOM NTOTOBOM aTTecTaliu B 9 Kiacce
JI.B. Ky3nenosa, C.b. CyBoposa u np. / M: IIpocemienue, 2009 — 240c.

5. Anre6pa,9 knace. Jlunakruueckue matepuaisl/ U.E.deokTucToB.- 2-ens ., ctep.-M.: MHemo3HHa,
2016-180 c;m.

HNuTepHeT-pecypces:

1. ®denepanbHblii KHCTUTYT MEAArornyeckux nu3Mepernii Www.fipi.ru

2. ®enepalbHBIN LIEHTP TECTUPOBAHUS WWW.rustest.ru

3. PocOG6pHamzop www.obrnadzor.gov.ru

4. Poccuiickoe oOpazoBanue. denepanbHblil mopran edu.ru

5. deaepanbHOE areHCTBO M0 00pa3oBanuio Pd ed.gov.ru

6. @enepanbHbIil coBeT Mo yueOHHKaM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit denepannn
http://fsu.edu.ru

7. OTKpBITHIN OaHK 33JaHUI 0 MaTEeMaTHKE
http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive

8. Caiit Anekcannpa Jlapuna http://alexlarin.net/

9. Cetb TBOpUECKUX yuuTeneit http://www.it-n.ru/

Kpurepuu v HOpMBbI OLICHKH 3HAHUN, YMEHU M HABBIKOB
o0yyariumxcs no ajareope.

1. Onenka NMCbMEHHBIX KOHTPOJILHBIX Pa0oT o0y4aromuxcs mo aaredpe.
OTBeT olLleHUBaeTCA OTMETKOM «5», eciu:

. paboTa BBITIOTHEHA TIOJTHOCTHIO;
o B JIOTUYECKHUX PACCYKJIECHUIX U 000CHOBAHWH PEIICHUsS HET MPOOETIOB U OMHO0K;
o B PEIICHUHU HET MAaTEMaTHIECKUX OMMUOOK (BO3MOKHA OJTHA HETOYHOCTh, OTMCKA, KOTOpasi HE

ABIIACTCA CIICACTBUEM HE3HAHUS UJIWM HCIIOHUMAaHUA yqe6H0r0 MaTepI/IaIIa).

OtmeTKa «4) CTaBUTCS B CIICAYIONIUX CIydasx:

. paboTa BBIMOJIHEHA TTOTHOCTHIO0, HO 0OOCHOBAHMSI IIATOB PEIICHUS HEIOCTATOYHBI (€CITH YMEHUE
000CHOBBIBATh PACCYKIEHUS HE SIBISLIOCH CIICUATBHBIM O0BEKTOM MPOBEPKH);

. JOMYIIEHBI OJTHA OIMMOKA W €CTh JIBa — TPU HEJ0UETa B BBIKJIAJIKAaX, PUCYHKaX, YEPTEKAX UITH
rpadukax (ecim 3T BUJIbI pabOT HE SBJBSUIUCH CTICIIHAIBHBIM 0OBEKTOM MPOBEPKH).
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OtMmeTKa «3» CTaBUTCS, €CIIHU:
. nomnyuieHo 0oee 0AHOM omuOKY 1k 0oJiee IBYX — TPEX HEJAO0YETOB B BBIKJIAJKAX, YEPTEkKaxX
WM Tpadukax, Ho o0ydJaronuiics o01agaeT 00sA3aTeIbHBIMUA YMEHHUSIMH 110 IPOBEPSEMON TEME.

OTMeTKa «2» CTaBUTCS, €CJIH:

. JOTYIIEHBI CYIIIECTBEHHBIE OIMMOKH, TOKa3aBIINe, 9YTO O0yJaronIuiics He o0aagaeT
00s13aTeIbHBIMH YMEHHSIMU 110 JIAHHON TEME B TIOJIHOW Mepe.

OtMmeTKa «1» cTaBUTCS, €CIIU:

o pabota mokazajga IOJHOE OTCYTCTBHE Y oOOydaromierocs o0s3aTelbHBIX 3HAHUW U yMEHUH
IPOBEPSEMON TEME WIIM 3HAUUTENIbHAS YaCTh pabOThI BHIIIOJIHEHA HE CAMOCTOSTEIBHO.

VY4uTtenp MOXKET MOBBICUTh OTMETKY 3a OPUTMHAJIBHBIN OTBET Ha BOIIPOC WJIM OPUTMHAIIBHOE
peleHue 3aauu, KOTOPbIe CBUIETELCTBYIOT O BEICOKOM MaTEeMAaTHYECKOM Pa3BUTHHU 00YYaIOIIETOCS;
3a pemieHue Oosee CI0KHOMN 3a/1a4u WM OTBET Ha 00JIee CIOXKHBIH BOIIPOC, IPEATI0KEHHBIE
oOyuyarolemMycs JONOJHUTEIbHO 110CIIE BHITOJHEHNS UM KaKUX-TH00 APYrux 3aaHui.

2. OneHKa YCTHBIX OTBETOB 00y4YalOIIUXCsl 1O ajredpe.
OTBeT OlLIeHUBAETCS OTMETKOM «5», €ClIN yYEHUK:

. MOJTHO PAcKpbUI COJCpXKaHHWE Marepuana B 00beMe, MPEeIyCMOTPEHHOM MpPOrpaMMoil u
y4eOHUKOM;

. M3JI0KHIT MaTEePHAl TPAMOTHBIM SI36IKOM, TOYHO UCTIOJIB3YS MaTeMaTHYECKYI0 TCPMUHOJIOTHIO U
CHUMBOJIMKY, B OIIPEICICHHOMN JIOTHYECKOM MOCIIeIOBATEIBHOCTH;

. MPABUJIHLHO BBIMTOJIHUII PUCYHKHU, YUEPTEXKH, TPAPHUKHU, COIMYTCTBYIOIINE OTBETY;

. MoKa3aJl yMEHUE WIUTFOCTPUPOBATH TCOPUI0 KOHKPETHBIMU NPUMEpPaMH, IPUMEHSITh €€ B HOBOM

CUTYALMH TIPY BBIIIOJIHEHUH IIPAKTUYECKOTO 3a1aHNUs;
e IPOAEMOHCTPUPOBAJ 3HAHHE TEOPHH PaHEE U3YUYEHHBIX CONMYTCTBYIOUIMX TeM, C(OOPMUPOBAHHOCTDH U
YCTOWUYHBOCTb UCIIOJIB3YEMBIX NP OTBETE YMEHUI U HABBIKOB;

. OTBEYaJl CAaMOCTOSITENBHO, 0€3 HABOSAIIUX BOIIPOCOB YUUTEIS;

. BO3MOJHBI OJJHA — JB€ HETOYHOCTH IIPU OCBEIIEHHE BTOPOCTEIICHHBIX BONPOCOB WIH B
BBIKJIAJIKaX, KOTOPBIE YYEHUK JIETKO UCIIPABUII ITOCJIE 3aMEUYaHUsl YUUTEIIS.

Otser OLICHUBAETCS OTMETKOM ((4)), €CJIN YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I${M Ha OLICHKY «5 », HO
IIpU 5TOM UMECT OAUH U3 HECAOCTATKOB!

. B U3JI0XKCHUU JIOMYIIIEHBI HEOOJIBIIHIE TPOOEIIbl, HE MCKA3UBIIIEE MATEMATHUECKOE COCPKAHNE
OTBETA,
° )IOHYHIeHBI OIWH — ABa HEI04YCTa HpI/I OCBCIICHUU OCHOBHOTO CO)Iep)KaHI/IH OTBC€Ta,

HCITPABJICHHBIC IMOCJIC 3aMCUAHUA YUUTEIIA,
U AONYIICHBI omuoOKa mim 0oJiee JABYX HEAOYCTOB IIPU OCBCUICHUH BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIAAKAaX, JICTKO UCIIPABJIICHHBIC ITOCJIC 3aMCUAHU YUUTCIIA.

OTMmeTka «3» CTaBUTCSA B CIEAYIOMIUX CIydasx:

. HETOJIHO PAaCKpPBITO COZiep KaHue MaTepuana (coaep:kaHue U3JI0KeHO pparMeHTapHo, He BCeraa
II0CJIEI0BATENBHO), HO TIOKA3aHO 001Iee MOHUMaHUE BOIPOCa U MIPOJEMOHCTPUPOBAHbI YMEHHUS,
JIOCTAaTOYHBIE JUIsl YCBOCHUSI IPOTPAMMHOI0 MaTepuana;
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. MMEJHCh 3aTPyIHEHUS WIN JOTMYILIEHbI OIIMOKH B ONPEEICHUN MaTeMaTHYeCKON
TEPMUHOJIOTUH, YepTekKaxX, BHIKJIAKAX, UCIIPABICHHBIC M1OCJIE HECKOJIBKUX HABOSIIUX BOIIPOCOB
YUUTEJIS;

. YUEHHK HE CIIPABUIICS C MPUMEHEHUEM T€OPUHU B HOBOM CUTYallUU MPHU BHITIOJHEHUN
NPaKTUYECKOTO 33/1aHUs, HO BBITIOJIHUII 3a/1aHUS 003aTE€IHHOTO YPOBHS CJI0KHOCTH T10 TAHHOU TeMe;
. IIPH IOCTATOYHOM 3HAHUM TEOPETUYECKOT0 MaTepHalia BhISIBICHA HEAOCTATOYHAS
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OTMeTKa «2)» CTaBUTCS B clIeayromux ciy4daiax:

. HE PAacKPBITO OCHOBHOE COJIEpKaHUe yueOHOr0 MaTepuala;
. 00Hapy)KEHO HE3HAHHE YYCHUKOM OOJIbIICH MM HanboJiee BAXKHOM 4acTH yueOHOro MaTepuaa;
L] A0 YIICHBI OLHI/I6KI/I B ONIpCACIICHUN HOHSITPIﬁ, IpU UCII0JIb30BAHUU MaTeMaTUYEeCKOU

TEPMUHOJIOTHH, B PUCYHKAX, YePTeIKaxX WK IpaduKax, B BHIKIAIKAaX, KOTOPbIE HE UCIIPABIICHBI TIOCIIE
HECKOJIbKUX HABOJSIIUX BOMIPOCOB YUHUTETIS.
Ob6mas kiaccupuranus omuodoK.

[Ipu omeHke 3HaHWI, YMEHUH W HABBIKOB OOYYAIOIIUXCS CIIEAyeT YYUTHIBATH BCE OMMUOKU (TpyObIe U
HErpyObI€) U HETOUETHI.

I'pyObiMu cuuTarOTCSl OINOKH:

e HE3HAHWE ONpPEICICHUS OCHOBHBIX IMOHATHMA, 3aKOHOB, MPABHJI, OCHOBHBIX IOJOKEHUH TEOPHH,
He3HaHue GopMyIl, OOIIETIPUHATHIX CHMBOJIOB 0003HAUCHUH BEIUYUH, SAUHUI] UX U3MEPEHHUS,

HE3HAHVE HAMMCHOBAHUH €IMHULl U3MEPCHUS;

HEYMCHHE BBIICTTUTH B OTBETE TIIABHOEC;

HEYMCHHE MTPUMCHSITh 3HAHHUSI, A ITOPUTMBI JIJIsl pEIICHUS 3a/1a4;

HEYMEHUE JIeNIaTh BBIBOJIBI M 0000IIECHNS;

HEYMEHHE YUTATh U CTPOUTH IPaUKH;

HEyMEHHE TOJIb30BaThCS IEPBOMCTOUYHUKAMHU, YYCOHUKOM U CIIPABOYHHUKAMH;

MOTepsi KOPHSI UM COXpaHEHHE MMOCTOPOHHETO KOPHS;

oTOpaceiBaHue 0e3 0ObSICHEHUN OJTHOTO U3 HHX;

paBHO3HAYHBIE UM OIIMOKH;

BBIYMCIUTENbHBIE OMIHMOKH, €CIIM OHH HE SBIISTIOTCS OIMCKOM;

JIOTHYECKHE OIINOKH.

K HerpyObIM ommdkam cienyeTr OTHECTH:

® HETOYHOCTh (POPMYIHUPOBOK, ONPEEIICHHH, TOHATHH, TEOpUii, BBI3BAHHAS HETIOJHOTOW 0XBaTa
OCHOBHBIX IIPU3HAKOB OIPEAECIIIEMOrO IMOHATHS WX 3aMEHOU OJHOIO - IBYX U3 OTHX
MIPU3HAKOB BTOPOCTEIIEHHBIMU;

® HETOYHOCTh Ipaduka;

e HEpalUOHAIbHBIM METOJ PEIEHUs 3a1a4U WU HEAOCTATOYHO IIPOJIYMaHHBIHN IUIaH OTBETA
(HapylIeHuE JIOTUKH, TOJIMEHA OTJENIBbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

® HepalHOHAIbHbIE METO/IbI pabOTHI CO CIIPABOYHOM U JIPYroM JIUTEpaTypoi;

e HEyMEHHME pelIaTh 337a4H, BBIMOIHATE 331aHUS B 00IEM BH/IE.

Henoyeramu sBIIAIOTCS:

e HepalHOHAJIbHbIE IPUEMbI BEIUMCICHUN U TPeoOpa3oBaHuii;
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e HeOpeKHOE BBHINIOJIHECHHUE 3aMHCel, YepTekel, cxeM, TpaduKoB.

DopMbI IPOMEKYTOYHON H HTOTOBOM aTTEeCTALMH:

OcBoenne 00pa30BaTENIbHBIX MPOTrPaMM OCHOBHOTO 0OILIEro oOpa3oBaHUs 3aBepLIAETCS
00s3aTeIbHOM UTOTOBOM aTTECTALUEN BBIITYCKHHUKOB.

I'ocynapcTBeHHass HTOroBask aTTECTALMsl BBITYCKHUKOB IIKOJIBI OCYILECTBIISETCS B COOTBETCTBUU
¢ Ionoxenuem o rOCYJapCTBEHHOH (MTOTOBOM) aTTECTAllMM BBITYCKHUKOB 00I11€00pa30BaTEIbHBIX
YUpEKICHUH, YTBEPKACHHBIM MUHUCTEPCTBOM 00pa3oBanus u Hayku Poccuiickoit deneparumu.

[TpomexyTouHas aTTecTanus IPOBOJUTCS B (POPME TECTOB, KOHTPOJIBHBIX, CAMOCTOATEIBHBIX Pa0OT.
Ha ocHOBaHUM pe3ysbTaTOB MPOMEKYTOUYHOM aTTECTALIMKA BBICTABIIAIOTCS HTOTOBBIE OLICHKHU.
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IIpuMepHoOe KaJIeHAAPHO-TeMATHYEeCKOe IUIAHMPOBAHNE

o ajareodpe B 9B kiacce yuureiass Parumosoit A.A.

VYuebnuk: FO.H. MakapsraeB u ap. Anredpa. YueOHuK a1 9 kinacca ¢ yriryOJeHHBIM U3y4eHueM MaTteMaTtuku. — M.: Muemo3suna, 2011.

Bcero: 170 u
Jlara Jlara No Buner yueGHoii TpeGoBaHust K YPOBHIO Bunbr
o dakTu- | ypoka Tema ypoka JeSTeTbHOCTH MOJITOTOBKH KOHTPOJIS
IUIaHy qyeckas o0yyaroImuxcs
9B
KJjacca
IloBTOpenue (4 yaca)
3.09.17 1. IToBTOpenue Matepuana 7-8 kiacca WuauBuyanbHast HNPK
pabora
3.09.17 2. IToBTOpEeHME MaTepuana 7-8 kiacca Pemenue JP3
MIPUMEPOB C
KOMMEHTHPOBAaHU
eM
6.09.17 3. IToBTOpEHNE MaTepuana 7-8 Kkiacca
7.09.16 4. Jlnarnoctuyeckas KOHTPOJIbHAS oI
pa0oTa o TEeKCTY aAMUHHUCTPALIUU
I'naBa 1. ®yHkuuu, ux cBoiicTBa u rpaguku (22 yac)
§1. CeoiicTBa ¢pynkumii (10 gac)
7.09.16 5 n.1. Bo3pacranue u yobiBaHue Pabora ¢ 3Harp onpeneneHue (¢QyHKUMH, OcHOBHBIE | PO
byHKIMI y4eOHUKOM CBOICTBa (PYHKIIHIA;
10.09.16 6. YyeOHas - onpe/eNneHrne YETHON 1 HeYETHON (yHKITNY; @O, 1P
n.1. Bo3pacranue u yopiBaHue . .
P MpaKTHYeCKast - Kak pacroiyiokeH rpaduk YeTHOW U HEYETHOM
pabota B mapax byHKINN.
10.09.16 7. | m.2. CBoiicTBa MOHOTOHHBIX (yHKIMHA. | PabGora ¢ - CBOMCTBO rpadyika 4eTHON M HEYETHOW (QYHKITHH T3
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y4eOHUKOM.

Ymers Haxoguth OOD, M3®, npoMexyTKu

13.09.16 8. YyeOuas 3HAKOIIOCTOSIHCTBA, BO3paCTaHUs, yosiBanus | @O, CP
m.2. CBOHCTBa MOHOTOHHBIX (DYHKIIMH. | MpaKTHYeCKas byHKIUi;
pabota B mapax - OIpPEeNENATh YeTHOCTh, HEUETHOCTh (PYHKIUH;
14.09.16 9. | CamocrositenpHas padora Ne 1 WuauBuayanbHas | - HCIONB30BaTh  CBOWMCTBO CHMMMETPMYHOCTH s | CP
pabota MOCTPOCHUS T'PapUKOB
14.09.16 10. | n.3. YérHple u HEYETHBIC DYHKIIMHT CocraBnenue
OTIOPHOTO
KOHCIIEKTa
17.09.16 11. | n.3. YérHble 1 HeUETHBIC PYHKIIUU
17.09.16 12. | n.4. OrpaHnuyeHHbIC U
HEOTrpaHWYCHHBIC (DYHKITUN
13. | m.4. OrpanudeHHbIC U
HEOrpaHHuYeHHbIe DYHKIIUU
20.09.16 14. | CamoctosrenbHas pabora Ne 2 CP
§2. Kpaaparuunas pynkuus u e€ rpadpuk (5 gac)
21.09.16 15. | m.5. dyskumm y=ax?, y=ax’+n m | PaGorac 3naTh: onpeneleHUe KBaIpaTHYHOM njp
y=(x-m)?. y4eOHHKOM byHKIMH, €€ CBOMCTRA.
21.09.16 16. | m.5. ®yaxmuu y=ax?, y=ax’+n u | UeamBuayansHas Ymern: CTpouTh Trpaduk KBagparuyHou | CP
y=(x-m)?2. pabota dynakmun y=ax? + bX + c, BBINOMHATH MpocTeiine
24.09.1 17. . npeoOpa3oBanus TpahHKOB KM, HaxomuTh 10 | O, NP
09.16 .6. I'paduk u cBolicTBa Cocrasnenne peodp pag ymx A O, Ui
. OTIOPHOTO rpaduky Hynmu GYHKIIUH, TPOMEXYTKU, e QYHKIUSL
KBaIpaTHYHON QYHKIIUH.
KOHCITEKTa NPUHUMAET TOJOXKHUTEIbHBIE H  OTPHUIIATEIbHbIC
24.09.16 18. 6.T . Vyebuas 3HAueHUS. YMETb HaxXxOOUTh TOYKHU nepeceveHus | GO, [[P3
I1.0. pa(l)I/IK I/\I' CBOHMCTBaA MpaKTUYeCKas l"pa(i)I/IKa KBaI[paTI/ILIHOI\/JI q)yHKHI/H/I C OCSAMHU KOOpJHHAT.
KBaJIPAaTHYHOUN (YHKIIHH.
paboTa B mapax
27.09.16 19 NnnuBuayanbHas P
CamocrositenbHas padora Ne 3 JIHBIILY C
paborta
§3. IlpeoGpa3oBanus rpadpukos pynkumii (7 yac)
28.09.16 20. CocraBnenne
n.7. PactskeHue u cxarue rpagukos
OTIOPHOTO
K OCH OpJMHAT
KOHCIICKTa
28.09.16 21. | n.7. PacTsbkeHue U cxaThe rpaguKoB

K OCH OpJIMHAT
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1.10.16 22. . CocraBnenue
n.8. I'paduxu pynxmmii y = |f(x)| n'y
_ OTIOPHOTO
=f(x]) - 2
KOHCIIEKTa
1.10.16 23. | n.8. I'paduku pynkumid y = [f(x)| u 'y
=f(x) - 2
4.10.16 24. | CamocrositenbHas pabora Ne 4 CP
5.10.16 25. Pertenne 1OnOIHUTEIBHBIX
YIPA)KHEHUH K Ti1ase |
5.10.16 26 Koumponvnas paboma Ne 1
«DYyHKUUH, UX CBOMCTBA U
rpapuxkm»
I'naBa Il. YpaBHeHHs1 M HepaBEHCTBA C O/IHOI epeMeHHO#. (29 yacoB)
§4. YpaBHeHus ¢ o1HOM nepeMeHHOH. (9 yac)
8.10.16 27. CocraBiienue 3HaTh omnpenereHue CTENEHU YypaBHeHus, metoasl | ®O, /P
.9. llenoe ypaBHEHHE U €T0 KOPHU. OIIOPHOTO pelieHusT  ypaBHEHUMH;  OMNpeAesieHHe  APOOHOTro
KOHCIIEKTa paIoOHaIbHOTO YPaBHEHHs, IOHSATHE BO3BPATHOIO
8.10.16 28. Pabota c ypaBHEHUs. 3HATh METOIbI PEIICHUS] YPABHCHHIA: T
1.9. Llenoe ypaBHEHHE U €r0 KOPHHU.
y4eOHUKOM a) pa3ioXKeHHe Ha MHOKUTEIH;
11.10.16 29 . WunuBuayanbHas | 0) BBEIEHHE HOBOM IEPEMEHHOM; OCP
11.10. [Ipuémsl perieHus nenasix o
. pabota ¢ B)rpadudeckuii crnoco0.
YPaBHCHIH. CaMOOIICHKOM YMersb pemiath 1eNble YpaBHEHUS METOIOM BBEICHUS
12.10.16 30 10. TTpue VueOHas HOBOM nepeMeHHoﬁ M HEpAaBCHCTBA METOJIO0M JP3
e e npaKTHYecKas WHTEPBAJIOB; peIIaTh IPOOHO-PAIIMOHATBHEBIS
YPaBHCHUH. pabota B mapax ypaBHEHHUS. YMETh peniath 1ejble ypaBHEHUS
12.10.16 31. 10. TTomé CocTaBieHne METOJIOM BBE/ICHHSI HOBOH MEPEMEHHOI @O0, UJIP
I 10, 1IpHCMbI PEIICHIT HEJIBIX OTIOPHOTO YMeTh perath CUCTEMBI 2 YpaBHEHHH € 2
ypaBHCHHH. KOHCIIEKTA TIepeMEHHBIMH IpadUIECcKHM CIIOCO60M
15.10.16 32. | m.11. Pemenue npo6Ho- NHpuBnayansHas | YMETh PELIaTh yPaBHEHHS C 2 IEPEMCHHBIMU oCp
palMOHAIBHBIX ypaBHeHHﬁ pa60Ta CcIrocooom IIOJACTAHOBKHU U CIIOXKCHUS
15.10.16 33. | m.11. Pemenue npoGHO- [TpakTukym YMeth pemaTh 3a1a41 «Ha paboTy», «Ha IBHKCHHE» H | CP
PaLMOHAJILHBIX YPABHEHUH pelIeHus 3a1a4 JIPYTHE COCTABJICHUEM CHCTEM YPaBHEHHH.
18.10.16 34. Pemenue np
n.11. Pemenue npoGHo-
. MIPUMEPOB C
paIMoOHAIBHBIX YPABHCHHMA
KOMMEHTHPOBaHH!
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M

19.10.16 35 CamocrositenpHast pabora No 5 CP
§5. HepaBencTBa ¢ o1Hoi1 nepemenHoi (6 1ac)
19.10.16 36. | m.12. Pemenue nensix HepaBeHCTB ¢ | PaboTa ¢ 3HaTh: omnpeneneHue HepaBeHCTBa BTopol crenenu ¢ | UPK
OJIHOM MEPEMEHHOM y4eOHUKOM OJHOM EPEMEHHOM.
22.10.16 37. WNuauBuayanbHas | YMeTb: pelIaTh HEPABEHCTBA METOAOM MHTEpBanoB u | ®O, UJIP
n.12. PemieHue 1enbix HEPaBEHCTB C .
. . pabora ¢ C TIOMOIIIbIO TpaduKa KBaJIpaTUYyHOU PyHKIKU.
OJTHOM MepeMeHHON .
CaMOIIPOBEPKOI
22.10.16 38. VYyeOHnas nap
n.12. Pemenue 1enblx HEPABEHCTB C
. 9 IpaKkTU4ecKas
OJIHOM ITepeMEHHOMN
pabora B mapax
25.10.16 39. m.13. Pemenue apoGHO- PaGora ¢ HJIP
palOHaIbHBIX HEPABEHCTB C OHOU y4eOHUKOM
MepEeMEHHON
26.10.16 40. | m.13. Pemenue npoGHO- WnnuBuayanbHast OCP
paIoHaIbHBIX HEPABEHCTB C OJHOU pabota ¢
IIEPEMEHHOMN CaMONPOBEPKOM
26.10.16 41 CamocrositenbHas pabora No 6 CP
6. YpaBHeHHsI M HepaBeHCTBAa C IepeMEHHOi 1ol 3HAKOM MoayJis (6 4
P P P \j
29.1016 42. . Cocrasnenune 3HaTh 010
11.14. Pemienue ypaBHeHMi ¢
. OTIOPHOTO - IOHATHS aJre0panvecKkoro ypaBHeHuUs U
MIEPEMEHHON M0/ 3HAKOM MOJYJIs .
KOHCIIEKTa HEPaBEHCTBA, COJEPIKALIET0 MOYJIb;
29.10.16 43. . VYueOHas - CIIOCOOBI PEIIeHUsI ANreOpandecKnX ypaBHEHUH U 1P
1.14. Pemienue ypaBHeHUi ¢
. MpaKTU4ecKas HEPaBEHCTB COJIEPrKaIUX MOIYIb
NEPEMEHHOM 101 3HAKOM MOJTYJIs
paboTta B mapax Ymersn
9.11.16 44, NunuBuayanpHas | - peIIaTh ypaBHEHUS U HEPABEHCTBA, COACPXKAIINC 1PK
n.15. Penienune HepaBeHCTB ¢
. pabota ¢ MEPEMEHHYIO TI0]] 3HAaKOM MOJYJIb Pa3InYHbIMU
MIEPEMEHHON MO/ 3HAKOM MOJYJIs .
CaMOIIPOBEPKOH | crocobamu
9.11.16 45. | n.15. Pemenue HepaBEHCTB € 010
MIEPEMEHHOM 10| 3HAKOM MOIYJISI
12.11.16 46. VYyeOHas NP
m.15. Pemenue HepaBeHCTB ¢
. MpaKkTU4ecKas
MEPEMEHHOI 1101 3HAKOM MOJTYJIs
paboTa B napax
12.11.16 47 CamocrositenbHas pabora Ne 7 CP
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§7. YpaBHenus ¢ napamerpamu (8 4)

15.11.16 48. | m.16. Llenbie ypaBHEHUS C Pabota ¢ 3HaTh 0J0)
napameTpamu y4eOHUKOM - IOHATHS aNreOpanvyecKkoro ypaBHeHuUs U
16.11.16 49. NunuBuayanbHas | HEPABEHCTBA, COAEPIKALICTO IAPAMETD; T
n.16. Llensie ypaBHEHUS C .
. pabora ¢ - CIIOCOOBI peleHus aAredpandeckux ypaBHEHUH U
rnapameTpamu .
P p CaMOIIPOBEPKOM | HEPABEHCTB COMEPIKALIMX ITapaMeTp.
16.11.16 50. CocrapicHue Ymernb NP
n.16. Ilenbie ypaBHEeHUS C
OIIOPHOTO - pemaTh ypaBHEHHS M HEPaBEHCTBA, COJICPIKAIIUE
napameTrpamu
P P KOHCIIEKTa napaMmeTp paziudHbIMH CIIOCO0aMU
19.11.16 51. VYuebHas 0J0)
m.17. JIpoOHO-panmoHambHbIC
MpaKTU4ecKas
ypaBHEHUs C MapaMeTpaMu
paboTta B mapax
19.11.16 52. | n.17. JIpoObHO-parimoHaIbHbBIC Pabota c HNPK
YpaBHECHHS C TapaMeTPAMHU y4eOHUKOM
22.11.16 53. | CamoctosrenpHas pabora No 8 CP
23.11.16 54, Penrenne mONOIHUTEIBHBIX ®O, UJIP
ynpaxHeHui k riase ||
23.11.16 55 | Koumponvnas paboma Ne 2
I'nasa I1I. Cucrembl ypaBHeHHMI H CHCTeMbl HEPABEHCTB C IBYMs lepeMeHHbIMH (20 yaca)
§8. YpaBHeHus1 BTOPOi CTeNEeHH C ABYMsI IePeMEeHHbIMH U X cucTeMbl (11 )
26.11.16 56. CocraBnenue 3nathb o0
1.18. YpaBHeHue ¢ 1Bymst
OTIOPHOTO - KaK UCTIOJB3YIOTCS YPaBHEHUS U CUCTEMBI
MEPEMEHHBIMH U €ro Tpaduk .
KOHCITEKTa YpaBHECHHI Ha TIPAKTHKE;
26.11.16 57. . NunuBuayanbHas | YMeThb NPK
1n.19. Cucrema ypaBHEHUH C IByMs
pabota ¢ - pemaTh CHCTEMBI, B KOTOPBIX OJTHO YPaBHCHHE
MIePEeMEHHBIMU . . o .
CaMOIIPOBEPKOM | IMHEHHOE, a IPyroe BTOPOH CTENEHH;
29.11.16 58. | m.20. PemieHue cuctem ¢ AByMs CocraBnenue - pelaTh CUCTEMBI, B KOTOPbIX 00a ypaBHEHUS nJp
MIEPEeMEHHBIMH CIIOCOO0M OTIOPHOTO BTOPOM CTEINECHH,
MTOJCTAHOBKHU M CITOCOOOM CIIOKCHUS KOHCIIEKTA - peliath CUCTEMBI YPaBHEHHUH, coieprkaiune bonee
30.11.16 59. | m.20. Pemenwue cuctem ¢ IByMs Pabora c CJIO)KHBIC YPAaBHCHUS, DO
MIEPEMEHHBIMH CIIOCOO0M y4eOHUKOM - perath CHCTEMBI YPaBHEHHIA, CO/ICpIKAIIIE
IIOJACTAHOBKH U CHOCO6OM CIIOKEHUA ypaBHeHI/IH 6onee BBICOKUX CTCHCHGP'I;
30.11.16 60. | CamocrositenbHas padora Ne 9 - peIIaTh CUCTEMbI ypaBHCHUH, COACPKAIINC CP
3.12.16 61. | m.21. JIpyrue ciocoObl penieHus CocraBrenue YPaBHCHHA KBaJIpaTHBIC KODHH, nap
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CUCTEM YPaBHEHUM C ABYMS OTIOPHOTO - pelaTh CUCTEMbl ypaBHEHUH C TpeMs
NIEPEMEHHBIMH KOHCIIEKTa HEH3BECTHBIMH;
3.12.16 62. | n.21. JIpyrue cnocoObl pemeHus WunauBuayanpHas | - pelaTh TEKCTOBBIC 33Ja4H COCTABICHUEM CHCTEM HNPK
CUCTEM YPaBHEHUH C IBYMsI pabora YPAaBHEHUN DPA3JINYHBIX CTEIICHEU
MIEPEeMEHHBIMU
6.12.16 63. CocraBnenue D0
n.22. Pemenue 3anau OIIOPHOTO
KOHCIIEKTa
7.12.16 64. Pa6ora c
n.22. Pemenue 3amau
y4eOHUKOM
7.12.16 65. 1n.22. Pemenue 3amay
10.12.16 66 | CamocrositenpHas pabora Ne 10 CP
§9. HepaBeHncTBa ¢ A1ByMs NepeMeHHbIMHU U UX cUcTeMBbI (94)
10.12.16 67. . CocraBnenue YMmerb @0, u/jp
n.23. JluneliHOE HEPABEHCTBO C
OTIOPHOTO - pemarb HEpPaBEHCTBA C ABYMsI IEPEMEHHBIMHU
JBYMsI IEPEMEHHBIMU ]
KOHCIIEKTa pa3IMYHBIMH CIIOCO0aMU;
13.12.16 68. CocrasiieHue - pemaTh CUCTEMbl HEPABEHCTB C JIBYMS @0
n.24. HepaBeHCTBO ¢ AByMs
., | OIOpHOTO MEPEMEHHBIMH PA3TUYHBIMU CIIOCO0AMHU.
MIEPEMEHHBIMH CTETICHU BBILIE MEPBOI
KOHCIIEKTa
14.12.16 69. NnnuBuayanbHas NPK
1.25. Cucrema HEpaBEHCTB C IByMs
pabora ¢
MIepEMEHHBIMH .
CaMOMPOBEPKOI
14.12.16 70. | m.25. Cuctema HEpaBEHCTB C IBYMSI Pa6ora c o0
NEePEMEHHBIMU y4eOHUKOM
17.12.16 71. | n.26. HepaBeHcTBa ¢ 1ByMs CocraBnenue nap
MEPEMEHHBIMH, COJEPKAIUMH 3HAK OTIOPHOTO
MOTYJIS KOHCIIEKTa
17.12.16 72. | n.26. HepaBeHcTBa ¢ 1ByMs VYuebHas 010
MIEPEMEHHBIMH, COJICPKAIIMH 3HAK MpaKTHYeCKast
MOJTYJIS paborta B mapax
20.12.16 73. | CamocrositenbHast pabota Ne 11 CP
21.12.16 74. | PemeHue NOMOJTHATEIBHBIX Pabota c T
ynpakHeHui K riase 11 y4eOHUKOM
21.12.16 75 | Konmponsnas paboma Ne 3
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I'nasa IV. [locienoBarenbHocTu (26 1)

§10. CBoiicTBa nocJienoBareabHocTeii (8 1)

24.12.16 76. | m. 27. YucnoBbie CocraBienue 3HaTh nJp
nocsuenoBarenbHOCTH. CriocoOBI OIIOPHOI'0 - IOHATHE YUCIIOBOH MOCJIEA0BATEILHOCTH
3aJlaHus IOCTIEI0BATEIbHOCTEH KOHCIIEKTa - BUJIBI 11OCJIEIOBATENIbHOCTEN

24.12.16 77. | n.27.Yucnosbie WNuauBuayanbHas | - CyIIHOCTh METOAA MAaTEMAaTUYECKON HHAYKIIUU HPK
nocneaoBareabHocTu. CriocoObl pabota ¢ YMmerb
3aJIaHuUs TOCJIEI0BATEIbHOCTEN CaMOIIPOBEPKOI - OIPEIENATh BUJI IOCIEA0BATEIbHOCTH

27.12.16 78. Cocrasnenne - HAXOAUTh N-I WIEH MOCJIEI0BATEIbHOCTH [O]0)
. 28. Bo3spacraroniue u yobIBaromme

OTIOPHOTO - pelath 3aJa4y ¢ IOMOULIbI0 METOJA
I10CJIEI0BATEIBHOCTH .
KOHCIIEKTa MaTeMaTHYeCKON MHAYKIUH.

28.12.16 79. | m. 28. Bospacratonme u yosiBaromue | Pabora c - IPUMEHSATH METO/l MATEMATHYECKON HHIYKIMU IpH | /TP
[OCJIeI0BATEIBHOCTH y4eOHHKOM JIOKA3aTeNbCTBE TOXKIECTB M IMPH PELICHUH 3a/1a4 Ha

28.12.16 80. | m. 29. OrpanuueHHbIC U YyeOHas ACTUMOCTD YHCETT o0
HEOrpaHNYCHHBIE MpaKTUYeCKast
MOCIIEI0BATEIHHOCTH paborta B mapax

14.01.17 81. . CocraBnenue 010
n. 30. Mertox MaTeMaTHYECKON

OTIOPHOTO
WHIYKIAH
KOHCIIEKTa

14.01.17 82. n. 30. MeTon MaTeMaTHYECKOM Pabora ¢ nap
WHTYKITAH y4eOHUKOM

17.01.17 83 CamocrosrenbHas pabora Ne 12 Cp, T

§11. Apupmernyeckas nporpeccus (5 4)

18.01.17 84. | m. 31. Apudmerndeckas nporpeccus. | CocTaBieHue Heab — gate noustue 06 apudpmernueckoit u | @O, NP
dopmyra n-HOTO YJIeHa OTIOPHOTO reoOMETPHUECKON MPOTPecCusix KaK YUCIOBBIX
apu(pMeTHYECKON IPOrpeccuu KOHCIIEKTa MOCJIE0BATEIBHOCTAX 0cO00TO BUAA.

18.01.17 85. | m. 31. Apudmernueckas nporpeccus. | YueOHas Jlo0uTbcss TNOHMMAaHHUS TEpMUHOB  «uieH | MJIP
dopmyna n-HOTO 4JIeHa MpaKTU4ecKas MOCJIE0BATEIHHOCTI, «HOMEp qjieHa
apudmeTryecKoil nporpeccun pabota B mapax MOCJIeI0BaTeNbHOCTHY, «hopMyna N —TO YieHa

21.01.17 86. WupuBuayanbHas | apupMETHYECKON IPOrPECCHH D0
1. 32. CymMa nepBbIX N-4IEHOB .

- pabora ¢ 3HaTh GopMyIiy N —TO WieHa apuPpMeTHIeCKO
apruMETHIECKON TTPOTPECCUH . . .
CaMOIIPOBEPKOM | MPOIPECCHH, CBOMCTBA WIEHOB apH()PMETHYECKOM

21.01.17 87 | m. 32. CymMma nepBbIX N-WIEHOB Pabora c IPOTPECcCUr, CrocoObl  3amanus  apudmernyeckoit | YJIP

apudmeTrnyeckoil nporpeccun y4eOHUKOM IIPOrpeccumn
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23.01.17 88 YMerh HaxXoauTh CyMMy N TIEPBBIX YJICHOB
apu(pMETHYECKON IPOTrpecCuu
CamocrositenbHas padora Ne 13 YMETh  IpHMCHSTE (boplxiyﬂy CYMMBL 11—
NEPBbIX WIECHOB apH(PMETHYECKOW INPOrpeccHu IMpH
pellIeHnu 3aj1au.
| CP |
§12. I'eomeTpuueckasi nporpeccusi (6 4)
25.01.17 89 . 33. I'eomerpuueckas nporpeccus. | CocrtaBieHue 3HaTh, Kakas MociaeAoBaTeIbHOCTh sBisercs | PO
dopmyia n-HOTO YJIeHa OTIOPHOTO r€OMETPHUYECKOW, YMEThb BBISBIATH, SIBISETCA JIH
TeOMETPUUYECKOI MPOrpeccuu KOHCIIEKTa MOCIIEI0BATEILHOCTh T€OMETPUUYECKOM, eclnH 1a, TO
25.01.17 90. | m. 33. I'eomerpuyeckas mporpeccusi. | Pabora c HaXOJUTb ( nap
dopmyra n-HOTO 4YJeHa y4eOHUKOM YMmerh BBIYUCTISTH m000i YJIeH
T€OMETPHUECKON POTPECCU T€OMETPHUYECKOW Tporpeccuu 1mo ¢opmyle, 3HaTb
28.01.17 91. | m. 33. I'eomerpuueckas nporpeccust. | YueOHas CBOWCTBA YJICHOB T'€OMETPUYCCKO# IPOrpeccuu nap
dopmyJiia n-HOro YieHa MpaKTUyecKas YMeTh npuMeHsATh (HOpMYITy TIpH pEHICHUN
TreOMETPUUYECKOI MPOrpeccuu pabota B mapax CTaHJapTHBIX 33734
28.01.17 92. 11, 34. CyMMa HIepBbIX N-SICHOB CocraBieHue YMmerb _ HAXOAWTD 000 ieH | O
réOMéTquecxoﬁ Hporpeccu OTIOPHOTO reOMETPUUYECKOl  mporpeccud. YMeThb HaXOJUTD
KOHCIIEKTA CyMMy N  TIEpBBIX  WIEHOB  T'€OMETPHUYECKOU
31.01.17 93. | m. 34. CymMa mepBbIX N-4JICHOB Pabora ¢ MpOTpeCCHuu.
TE€OMETPUUYECKON TNPOrpeccuu y4eOHUKOM YMeThb pemath TEKCTOBBIE 33/1a4H C TIOMOIIBIO
1.02.17 94. CamocrostensHas pabora Ne 14 HpOTpecCit. cp
§13. Cxonsimume nocjienoBareabHoCcTH (7 1)
1.02.17 95 CocraBiienue 3HaATDL u IIOHUMATh npexaen | UJIP
n. 35. Ilpenen mocnenoBaTeabHOCTH | OOPHOTO [0CJIEe10BATEIbHOCTH
KOHCIIEKTa 8
240217 98. VacOnas YMeTh TpUMEHATH QopMylny S=——  mpu 0
. 35. Ilpenen nocnenoBaTeIbHOCTH MpaKTUyecKas pEIIEHMH MPAKTHYECKHX 3a7a4
paboTa B mapax
4.02.17 97. | m. 36. Cymma OeCKOHEYHO CocraBnenune 010
yOBIBAIOIIEH T€OMETPHUIECKOM OTNIOPHOTO
Iporpeccuu KOHCIIEKTa
7.02.17 98. | m. 36. Cymma 0€CKOHEYHO Pabora c nap

28




yOBIBaIOIIEH T€OMETPUICCKOM
poOrpeccuu

y4eOHUKOM

8.02.17 99. | CamocrosTenbHas padbora Ne 15 CP
8.02.17 100. | PenreHue AOTIOHUTENBHBIX T
yIpaxHeHUH K riase [V
11.02.17 101. | Koumponavnasn paboma Ne 4
I'nmasa V. Ctenenu u kopuu (18 )
§14. Bzaumuo oOparubie GyHkuum (5 4)
11.02.17 102 CocraBnenue 3HaTh: HNPK
. 37. OyHkums, oOpaTHas TaHHOK OIIOPHOTO - ompeziesieHne 00paTHON (HYHKIIUH
KOHCIICKTA - CBOKCTBA CTETICHU C HATYPATBHBIM U PAIIMOHATBHBIM
14.02.17 103. . Pa6ora c II0Ka3aTeseM; nap
1. 37. ®@yHkuus, oopaTHasi JaHHOU o
y4eOHUKOM - CBOMCTBA apu(PMETUYECKOTO KOPHS;
15.02.17 104. | n. 38. ®yHukuwus, odpaTHas WNunuBuayanbHas | - MOHATHS UPPAMOHAIIBHOTO YpaBHEHUS, UJPp
CTETIeHHOH (PYHKIIMU C HATYpaIbHBIM | pabora c - IOHATHE UPPALUOHAIBHOTO HEPABEHCTBA,;
[IOKa3aTejIeM CaMOIIPOBEPKOI - CIIOCOOBI pPellIeHUs] UPPAIMOHATIBHBIX YPAaBHEHHUH U
15.02.17 105. | m. 38. DynkIus, odparHas Pabora c HEPABECHCTB. T,T3
CTETIEHHON (YHKIIMH C HATYpPaJIbHBIM | Y4eOHUKOM Ymern:
MOKa3aTesemM - 3a/1aBaTh 00OpaTHYIO (QYHKIUIO JTaHHOM;
18.02.17 106. - BBIIIOJIHSITH OCHOBHBIE JECHCTBHSA CO CTCIECHIMU C CP
IIEJTBIMU TIOKa3aTeIISIMH;
- IPUMEHSTH CBOWCTBA apU(PMETUUECKUX KBATPATHBIX
KOpHEW /I BBIYMCIICHUN 3HAUEHU N U
CamocrosrenbHas pabota Ne 16 . .
peoOpa3oBaHU YHCIOBBIX BBIPAXKEHUH,
COJIEpKAIINX KBaJIpaTHbIC KOPHHU.
- pelaTh upparuoHaIbHble ypaBHEHUS U
HEPABEHCTBA;
§15. KopHu N-0ii cTeneHy U CTENEHU ¢ PAMOHATbHBIMH NOKa3aTeasaMu (6 1)
18.02.17 107 . CocraBnenue 3HaTh! T
. 39. Apudmernyeckuii KopeHb n- .
o OIIOPHOT'O - CBOMCTBA CTETECHHU C HATYPAJTbHBIM U PAIIMOHAIBHBIM
HOW CcTereH!
KOHCTIEKTa MOoKa3aTeseM;
21.02.17 108. . WuauBuayanbpHas | - CBOWCTBA apU(PMETUUECKOTO KOPHS; HNPK
. 39. Apudmernueckuil KOpeHb n- JIHBIILY pud PHA;
. pabora ¢ Ymers:
HOM cTeneHn . "
CaMOIIPOBEPKOI - BBITIOJTHSATH OCHOBHBIE JICHCTBHSI CO CTETICHSIMU C
22.02.17 109. | n. 40. CteneHb ¢ panMOHATEHBIM CocraBnenune IICIBIMM ITOKA3aTEIISIMH, UJIP
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MoKa3areieM OTIOPHOTO - IPUMEHSTH CBOWCTBA apU(PMETUUECKUX KBAPATHBIX
KOHCIIEKTa KOpHEH I BBIYUCIICHUHN 3HAaYCHUN U
22.02.17 110. | m. 40. CreneHsb ¢ palliOHATBHBIM Pabora ¢ npeoOpa30BaHMI YHMCIOBBIX BEIPAKCHUH, T
MOKa3areaeM y4eOHUKOM COJIepIKalINX KBaJIpaTHbIE KOPHHU.
25.02.17 111. | m. 40. CreneHsb ¢ palliOHATBHBIM HPK
MOKa3areaeM
25.02.17 112. | CamocTtostenbHas pabota No 17 CP
§16. UppanuoHa/jbHble ypaBHeHHUsI H HepaBeHCTBa (7 1)
28.02.17 113 CocraBnenune 3HaTh o0
. 41. Penienue uppalidoOHaIbHBIX )
ypaBHeHii OIIOPHOTO - IOHATHS HPPANMOHATBHOTO YPaBHEHHUS; }
KOHCIIEKTa - CIIOCOOBI pellIeHUs! UpPaAIMOHATIBHBIX YPaBHEHHIA
1.03.17 114, | m. 41. Pemenue uppannoHaIbHbIX WupuBuayanbHas | - IOHATHE UPPALIMOHAIBHOIO HEPABEHCTBA, HJIP
YpaBHCHHIA pabora - CIIOCOOBI pellIeHUs] HEPaBEHCTB.
1.03.17 115. | m. 42. Pemenue uppanroHaIbHbIX PaGora ¢ YMeTs peniath UppanuoHalbHbIE YPAaBHEHHUS,
HEPABEHCTB y4eOHUKOM UCIIOJIb3YS:
4.03.17 116. | m. 42. Pewenue uppannoHaIbHbIX - OIpe/IeNIeHHE apH(PMETHYECKOrO KBaPATHOTO nap
HEPABCHCTB KODHS;
117. | CamocrositenbHas padora No 18 - BBCJICHUC HOBOM NTCPEMCHHON;
4.03.17 118. | PenreHue AOMOHUTEBHBIX Pabota c - CBOHCTBO MOHOTOHHOCTH (yHKIHIT HNPK
yIpaKHEeHHit K r1ase V yIeGHIKOM YMeTh pemaTth upparroHalbHbIe HEPABEHCTBA,
7.03.17 1109. MCIIOJIB3YS CBOMCTBO BO3BEJICHHS HEPABEHCTBA B
CTETICHb, METOJIOM HHTEPBAJIIOB U HCITOJIB3YS
Koumponenas paboma Ne 5 BBEJICHUE HOBOM MIEPEMEHHO.
11.03.17 gg Mpo6ubiii THA
I'naBa VI. Tpuronomerpuyeckue pyHKIMHU U UX cBoiicTBa (27 1)
§17. Tpuronomerpudeckue pynkumu (S 4)
14.03.17 120 CocraBnenue 3HaTh: o0
. 43. Yron moBopoTa OTIOPHOTO - OIpeJeNIeHre PauaHHON MEpHI YIIia, CHHYCA,
KOHCITEKTa KOCWHYCa ¥ TAaHTeHCA YTJIa, 3aBUCUMOCTD MEXTY
15.03.17 121 CocraBneHue CHHYCOM, KOCHHYCOM U TaHT'€HCOM OJHOTO U Toro xe | WP
11. 44. M3mepeHue yrios oBOpoTa B .
paaHax OIIOPHOTO yTria; TPUTOHOMETPUIECCKHUE TOXKISCTBA
KOHCIIEKTa YmMmern:
15.03.17 122 | n. 45. OnpeneneHue CocraBieHue ITepeBoanTH rpagyCHYIO MEPY B PaJHaHHYIO. [O]0)
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TPUTOHOMETPUUECKHUX (QYHKIUI OTIOPHOTO OTmeuaTh TOYKU HA €IMHUYHON OKPYKHOCTH.
KOHCIIEKTa BbruucinsaTe 3Ha4e€HUs CHHYCa, KOCHHYCA M TaHTeHCa
18.03.17 123 45, OmpereieHie YyeOnas yrina. IIpuMeHsTh TPUrOHOMETPUYECKHE TOKAECTBA HNPK
m. 45. On JICHU .
P . MpaKTUYecKas JUTs IpeoOpa30BaHus BBIPAKCHHIA.
TPUTOHOMETPUYECKHUX (QYHKIUIT
pabora B mapax
18.03.17 124 | CamocrositenpHas pabora Ne 18 CP
§18. CpoiicTBa u rpaduku TpuroHoMerpudeckux pyukuuii (5 4)
21.03.17 125. CocraBnenue 3HaTh: D0
n. 46. Hekortopsie
OIIOPHOTO - OCHOBHbIE TPUTOHOMETpPHYECKHE (HOPMYIIbI
TPUTOHOMETPHYECKHE TOXKIECTBA
KOHCIIEKTa - OIpeJeJIeHUE TOXKECTBA
22.03.17 126. . CocraBnenue - CYIIHOCTb IOHATHUS «10Ka3aTh TOXKAECTBOY» nap
. 47. CaoiicTBa
. OIIOPHOTO YmMmern:
TPUTOHOMETPHUECKUX (DYHKIUH
KOHCIIEKTa - MPUMEHITh OCHOBHBIE TPUTOHOMETPUUECKUE
22.03.17 127. CocraBneHue (GhOopMyJIBI IPU JOKA3ATEIHCTBE TOXKICCTB. []0)
. 48. T'paduku u OCHOBHBIE
N OTIOPHOTO
CBOICTBA CHHYCA U KOCHHYCA
KOHCIIEKTa
4.04.17 128. | m. 49. I'paduku u OCHOBHEIE Pabora ¢ NPK
CBOICTBA TAaHT€HCA U KOTAaHIe€HCa y4eOHUKOM
5.04.17 129 | CamocrostensHas pabora Ne 19 CP
§19. OcHoBHBIE TPUTOHOMeTpHYecKHe (opMyJibl (8 1)
5.04.17 130. CocraBnenue 3HaTh: o0
n. 50. Dopmynbl IpUBeIEeHUS OTIOPHOTO - IOHATHE TPUTOHOMETPHUECKUX (DYHKIIHIA;
KOHCIIEKTa - 3HaKH CUHYCa, KOCHHYCA U TaHT€HCA YTJIOB;
8.04.17 131. | n. 50. ®opmyibl NIpUBEACHUS - HaXOJIUTh 3HAYEHHUS TPUTOHOMETPHUYECKUX nap
8.04.17 132. | n. 51. Pemenue mpocTeimmx WNuauBuayanbHas | BRIPaKEHHH, HNPK
TPUTOHOMETPHUYECKUX YPAaBHEHUH pabota - OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO
11.04.17 133. | n. 52. CBsi3p MeXIY CocraBiienue - 3aBUCHUMOCTb MKy CHHYCOM, KOCUHYCOM U DO
TPUTOHOMETPUUECKUMHU (DYHKIUAMU OIIOPHOTO TaHICHCOM OZTHOT'O U TOTO XK€ yTJia
OJTHOT'O ¥ TOTO YK€ apryMeHTa KOHCIIEKTa Ymers:
12.04.17 134, | m. 52. Cssi3b MeXIY Pa6ora c - pemathb IMpOCTCHIIHNE TPUTOHOMETPHICCKHE nap
TPUTOHOMETPUUYECKUMH (PYHKIUAMU y4eOHUKOM YpaBHEHUA,
OJIHOT'O ¥ TOTO K€ apr'yMeHTa - BBIPA)XaTh OJJHY TPUTOHOMETPHUECKYIO (PYHKITUIO
12.04.17 135. | m. 53. IIpeobpazoBanue CocraBnenune HEpeE3 IpYryro. D0
TPUTOHOMETPUYECKNX BBIPAKEHUN OINOPHOTO - HAXOJIUTh 3HAYCHHE TPHTOHOMETPHYCCKUX (YHKIIHIT
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KOHCIICKTa

OJIHOTO U TOTO )K€ apryMeHTa

15.04.17 136. | n. 53. IIpeoOpa3zoBanue PaGora ¢ HNPK
TPUTOHOMETPUYECKHX BBIPAKEHUI y4eOHUKOM
15.04.17 137 | CamocrositensHast pabora Ne 20 CP
§ 20. ®opmy.ibl cJI0KeHUsI M UX caeacTBud (9 1)
18.04.17 138. CocraBnenue 3HaTh: nap
11. 54. CuHyC, KOCUHYC U TaHT'€HC .
OIIOPHOTO - (hopMysIBI TPUTOHOMETPUUYECKUX (PYHKIIHA CYMMBI U
CYMMBI M Pa3HOCTH JIBYX YIJIOB )
KOHCIIEKTa Pa3HOCTH JIBYX YTJIOB;
19.04.17 139. | n. 54. CuHyc, KOCHHYC U TaHTEHC Pabota c - popMyIIBI CYMMBI M PA3HOCTH TPUTOHOMETpHUECKUX | GO
CYMMBI M Pa3HOCTH JIBYX yIJIOB y4eOHUKOM byHKIHUH;
19.04.17 140. . YyeOHas - (hpopmyIBI ABOMHOTO M MOJOBUHHOTO YIIIa; nap
1. 55. @opmyJibl JABOMHOIO U
MIpaKTU4ecKas - OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYITBI
MIOJIOBUHHOTO YTJIOB
pabora B mapax - OIlpeJieJIeHUEe TOXK/ECTBA
22.04.17 141. | n. 55. ®opmynbl ABOMHOTO U Pab6ora c - CYIIHOCTb IIOHATHA «I0Ka3aTh TOXKACCTBO» T
HOJIOBUHHOTO YIJIOB y4EOHUKOM YMeTh IPUMEHATh M3YyYEHHBIH TEOPETUUECKHI
22.04.17 142. | n. 56. ®opmybl CyMMBI U Pa3HOCTH NunuBunyanbpHas | MaTepuall Ipu pCLICHUH IPUMEPOB o0
TPUTOHOMETPHUECKUX (DYHKIUH pabora
25.04.17 143. | n. 56. ®opmybl CyMMBI U Pa3HOCTH Pa6ora c nap
TPUTOHOMETPHUECKUX (DYHKIHUH y4eOHUKOM
26.04.17 144. | CamocrositenbHast padota Ne 21 CP
26.04.17 145. | Pemenne TOMOIHATETBHBIX Pabota c HNPK
YIPA)KHEHUH K 1i1aBe VI y4eOHUKOM
29.04.17 146 | Konmponavnasa paboma Ne 6
I'naBa VII. DjieMeHThI KOMOMHATOPUKH M TeOpUM BeposiTHocTel (16 1)
§ 21. OcHoBHBIC NOHATHS U opMyabl KOMOMHATOPUKH (7 1)
29.04.17 147. CocraBnenue Heab: o3Hakomuth ywammxcs c¢ nosstusmu | O
n. 57. IlepectaHOBKH OTIOPHOTO MEPECTaHOBKH, pasMeleHHMs, COYETaHUs U
KOHCIIEKTa COOTBETCTBYIOIUMH (OPMYIIaMH Uil TOJICYETa X
2.05.17 148. Pabota c YHCJIa; BBECTH IMOHATHUS OTHOCUTEIBHOM yacToThl u | 1P
. 57. llepecranoBKkuU .
Y4eOHUKOM BEPOSITHOCTH CITY9aifHOTO COOBITHSI.
3.05.17 149, Cocrasiennue 3HaTe  QopMynsl uYHMcIa  TEPecTaHOBOK, | GO
n. 58. Pasmemnenus OTMIOPHOTO pa3MENIEHU, COYETAaHUH U  YMETh IOJIb30BaTHCS
KOHCIIEKTa UMH.
3.05.17 150. | m. 58. Pa3memenus WnpuBunyanpHas NJIp
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paborta

6.05.17 151. CocraBnenue D0
. 59. Coueranust OTIIOPHOTO
KOHCIIEKTa
6.05.17 152. | n. 59. Coueranus HNPK
10.05.17 153 | CamocrositensHas pabora Ne 22 CP
§ 22. DemeHnTHI TEOPHHU BeposiTHOCTEH (9 1)
10.05.17 154. CocraBnenue YMmerh M0JI30BATHCS dbopmymoit | UIP
1. 60. YacroTa 1 BEpOATHOCTD OIIOPHOI'0 KOMOWHATOPUKH TPU BBIYHCICHUN BEPOSTHOCTEH.
KOHCIIEKTa
13.05.17 155. PaGora c [Tocne n3yueHus JaHHON TeMbl, yJalluecs JOKHbI DO
. 60. YacToTa 1 BEpOATHOCTh e
y4E€OHUKOM YMETh UCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS 1
13.05.17 156. CocraBieHue YMEHUS B IPAKTHYECKOU I€ATEILHOCTH U B T3
. 61. CinoxeHue BEpOsATHOCTEN OIIOPHOI'O TIOBCE/THEBHOM KU3HU:
KOHCITEKTa -JIJIs1 aHANTU3a PEeabHBIX MPAKTUUECKUX JTaHHBIX,
16.05.17 157. . HpaKTI/IKyM MPEACTAaBJICHHBIX B BUJIC THUarpaMMm, rpa(bHKOB, DO
. 61. CnoxxeHue BEpOATHOCTEH Ta6uL:
pereHus 3a1a4 ;
17.05.17 158. I/IHI[I/IBI/II[yaHBHaﬂ -IJI pCHICHU A y‘-Ie6HBIX " MPAKTUYCCKUX 3a1a4, I/II[P
. 62. YMHOXEHHE BEPOATHOCTEN pabora ¢ TpeOYIOIIMX CHCTEMATUYECKOr0 epedopa BapuaHTOB;
C&MOHpOBepKOI\/’I -1JIs1 CpaBHCHUA IIAHCOB HACTYIIJICHUA CHy‘lﬂfIHI:IX
17.05.17 159. B Pa6oTa ¢ COOBITHH, /Il OLIEHKU BEPOSITHOCTHU CIy4aifHOTO T3
1. 62. YMHOMKeHHE BEPOATHOCTEH yaeGHHKOM COOBITHS B PAKTUYECKUX CHTYALUsX, COMOCTABICHHUS
20.05.17 160. | CamocrositensHast pabota Ne 23 MOJIEJH C peanbHOU CHTYaHHeﬁ; AUIA IOHNMaHHA NPK, CP
20.05.17 161. | PemieHue qOMOTHUATEIBHBIX ITpakTHKyM CTaTHICCKUX YTBEPIKACHUH. nJp
ylnpakHeHHH K rinase VII peleHus 3a1a4
23.05.17 162 | Konmponvuas paboma Ne 7
Hrorosoe mosropenue (8 4).
24.05.17 163 | TloBTOpeHwue.
24.05.17 164 | TloBTropeHue.
165 [TpakTukym
[ToBTOpeHue 1Mo MpoOIEeMHBIM TEMaM
peleHus 3a1a4
166 | [ToBropenue
167 | IloBropeHue
168 | IloBTropeHue
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169 | [ToBTOpeHmUe

170 | IloBTropeHue

OCP — obyuatomiasi caMmocTosiTeNbHas padboTa
NP3 — nuddepennmpoBanHoe pemieHne 3a1a4d
®O- GppoHTATBHBII OMPOC

WNJIP — unauBuayanbHas paboTa y 10CKU

T3 — TBOpUECcKOE 3a1aHNe

NPK — unnuBuayanpHas paboTta mo KapToukam
CP — camocTosarenbsHas paboTta

1P — npoBepouHas paboTta

T — TecroBas paborta

OIIHN - OpoHTANBHBINA MHCEMEHHBIM KOHTPOJIb
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