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IosicHuTeIbHAS 3aNIHCKA
1. Craryc nporpamMmbl
[Iporpamma 1O MareMaTHKe COCTaBlieHA B COOTBETCTBUHM C TpeOOBaHHUSIMU
denepanbHOr0 TroCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAApPTa HAyalbHOIO OOIIEro
oOpazoBanus u obecrieuena YMK mnst 14 xi., aBropa JL.I'.Ilerepcon. anusiii YMK
pexomennoBad MO P® u Hayku.
Monyns « Madopmaruka». ABropsl. Pymuenko T.A., Ceménon A.JI.
KonunuectBo yacoB (MaremaTuka 136 yacoB, B TOM 4uciie MOJYJb 27 4acoB).

2. [lnanupyemble npeaMeTHbIE Pe3yJbTAThl 0CBOEHUsI Kypca B 4 KJjiacce
Yucaa u apudmerudeckue 1eicTBUS ¢ HUMH
VYyamumiics HayuuTcs:
® CUNTATh THICSYAMH, Ha3bIBATh Pa3psiibl M KJIACCHI: KJIACC €IUHUII, KJIACC THICSY, KIIACC
MWIJTHOHOB H T.]1.;
® Ha3bIBaTh, CPAaBHUBATh, CKJAJbIBaTh M BBIUMTATh MHOTO3HAYHBIC YHClIa (B Tpeaenax
1000000000000), mpeacTaBaATh HATYPAJIBLHOE YUCIIO B BUAE CYMMbI Pa3psIHBIX ClIaraeéMblX;
e yMHOXaTh U AenuTh ynciaa Ha 10, 100, 1000 u T.1., yMHOXKaTh U AeIUTh (0€3 ocTaTKa)
KpYTJIbI€ YHCIIa B CITy4YasixX, CBOAMMBIX K JeJIeHHI0 B rpezaenax]00;
® yYMHOXXaTh MHOTO3HAYHBIEC YKca (BCE CIIy4an), 3aMMChIBAaTh YMHOXKEHNE «B CTOJIOMKY;
® JIeJTUTh MHOTO3HAYHOE YHCIIO Ha OJTHO3HAYHOE, 3aMCHIBATH JICIICHUE «YTJIOMY;
® MPOBEPSATHh TPABUIBHOCTh BBIMOJHEHUS JCHCTBUH C MHOTO3HAYHBIMH YHCIAMH,
HCIIOJIB3YSI AJITOPUTM, 0OpaTHOE JCHCTBHE, BEIYUCICHNUE HAa KAIBKYJISTOPE;
® CKJIQJIbIBaTh, BBIYMTATh, YMHOXKATh M JCJIUTh YCTHO MHOTO3HA4HbIE YUCIA B CIy4asXx,
CBOJIUMBIX K IeUCTBUAM B npenenax100;
® BBINOJHATH YAaCTHBIC CIydau BceX apupMeTHuecKux aercTBuil ¢ 0 m 1 Ha MHOXXECTBE
MHOT'O3HAa4YHbIX YHCEIT;
® PacCmpoCTpaHATh HW3YYCHHBIC CBOWCTBA apU(PMETHUYESCKUX JCHCTBUA HAa MHOXKECTBO
MHOT'O3HAa4YHBIX YHCEIT;
® BBIUMCIATh 3HAYEHHUSI YMCIIOBBIX BBIPAKEHUNM C M3YYEHHBIMH HATYPAJIbHBIMHU UHCIIAMHU,
coaepxamnux 4—5 neiictBuii (co ckoOkamu u 06€3 CKOOOK) Ha OCHOBE 3HAHUS MPABHII MOPSIKA
BBITIOJTHEHUS ICHCTBHIA;
e yOpouiaTh BBIYMCIEHHUS C MHOTO3HAaUYHBIMH 4YMCJIaMHM HAa OCHOBE  CBOWCTB
apudmeTnyeckux JecTBUM. Yyamuics NoJTydYuT BO3MOKHOCTh HAYYUThCS:
® CaMOCTOSITEIBHO CTPOUTHh U HCIIOJIb30BATH AJTOPUTMBbI U3YYEHHBIX CIIy4aeB YCTHBIX U
MHUCbMEHHBIX ACUCTBUI C MHOTO3HAYHBIMU YHUCIIAMU;
® BbIpaXaThb MHOTO3HAYHBIC YKCIIA B PA3JIMYHBIX YKPYITHEHHBIX €MHULAX CUETA;
® BHUJACTh AHAIOTHI0O MEXIYy JACCITUYHOM CHUCTEMOM 3alHuCH HaTypaJbHBIX YHCEN U
JNECATUYHOU CUCTEMOU MeEp.
VYyamuiicss NoJIyduT BO3MOKHOCTb HAYUUThCS:
® CTPOUTH CAMOCTOSITEIILHO M HCIIOJIb30BaTh aJTOPUTMbl M3YYEHHBIX CIIy4aeB YCTHBIX U
MMCbMEHHBIX IEHCTBUN C MHOTO3HAUYHBIMH YHCIIaMU, IPOOSMHU U CMEIIaHHBIMH YHCIIAMU;
® BBINOJHAITH JIENIEHNE KPYTIIBIX YHCceN (C OCTATKOM);
® HAXOJUTh MPOLIEHT YHCJIAa U YUCIIO TI0 €r0 MPOLIEHTY Ha OCHOBE OOIIUX MPABUI PEIICHUs
3a/1a4y Ha 4acTH;
® CO03/1aBaTh U MPEACTABIATH CBOM MPOEKT MO UCTOPUU PA3BUTHUS MPEACTABICHUI O TPOoOsX
U JICUCTBUM C HUMH;
e pemiath MPUMEPHI HA TMOPSJIOK ASUCTBUN C APOOHBIMU YUCIIOBBIMU BHIPAKEHUSMU;
® COCTaBIATh M peliaTh COOCTBEHHBIE MPUMEPHI HA HW3YUEHHBIC CIydyau IEHCTBUI ¢
YUCJIAMHU.
PadoTa ¢ TeKCTOBBIMH 3a/1a4aMHU.
VYyamuiics Hay4uTcs:



e lccrnenoBare 3aBHCHMOCTH MEXIY BEIMYMHAMH TPH OJHOBPEMEHHOM PaBHOMEPHOM
JBIDKEHUN OOBEKTOB MO KOOPIMHATHOMY JIydy, 3aIllOJIHATH TaOMUIBI, CTPOUTH (HOPMYIIBI
CKOPOCTH COJIMYKEHUSI M CKOPOCTH yaaldeHHsI 00beKTOB (V com. X =vl + v2 mvyn X =vl —
V2.), IpUMEHSTh UX JJIs PEUICHU 3a7]a4 Ha OJTHOBPEMEHHOE IBU)KECHUE.

e lccrnenoBars H3MEHEHHE PACCTOSIHUSI MEXKIY OJHOBPEMEHHO JBMKYIIUMUCS 00BEKTaMU
IUIsl BCeX 4 BBIJCTICHHBIX CIy4aeB OJHOBPEMEHHOTO JBMXKCHUS, 3aMOJHATH TAOJIHIIbI, BEIBOAUTH
COOTBETCTBYIOIIME (OPMYJBI, MPHUMEHATh MX JUIS pEIIeHUS COCTaBHBIX 3a/Ja4 Ha
OJTHOBPEMEHHOE JIBIKEHHE.

e Crpoutsb GopMysly OJTHOBPEMEHHOTO IBMXEHUS (S = VCOI. X tBCTP.), IPUMEHSTH €€ IS
peleHus 3a/1a4 Ha IBUKCHUE.

e Pemare cTapuHHBIE 3a/1a4K HAa JpOOU HAa OCHOBE TpapuuecKuX MOJIEIeH.

e Harmsano u3o0Opaxars 107u, ApoOU C TOMOIIBI0 TEOMETPUYECKUX (PUTYpP U HA YHCIOBOM
Jyye.

e 3anuchIBaTh JOJIM M JAPOOH, OOBSCHATH CMBICI YUCIUTENS W 3HAMEHATeNs Jpoow,
3aMMChIBaTh COTHIE JIOJU BETUYMHBI C TOMOIIBIO 3HaKa mporeHTa (%).

e CrTpoWTh AITOPUTMBI PEUICHUS 33Jad HAa YacCTH, WCIOJIb30BaTh MX JUII 0OOCHOBAHHSA
MPAaBHIBHOCTH CBOETO CYXKJICHHUS, CAaMOKOHTPOJSI, BBISIBICHUS M KOPPEKIUH BO3MOXKHBIX
OmHuOOK.

e CpaBHUBaTh JOJMM W JpoOM (C OJWHAKOBBHIMH 3HAMEHATEISIMH, OJMHAKOBBIMU
YHCIUTEISIME ), 3AITHCHIBATh PE3YJIBTAThl CPABHEHHS C TIOMOIIBIO 3HAKOB >, <, =.

e Pemare 3a7aud Ha HAaXOXKJEHHE JOJU (MPOLIEHTa) 4YWUCIa U 4YHMCIa IO €ro JoJie
(Ipo1IeHTy), MOAETTUPOBAThH PELICHHUE 3a/1a4 Ha JTOJIU C TIOMOILBIO CXEM.

e Crpouth rpaduyeckiue MOJeIN MPSIMOIMHEHMHOTO PaBHOMEPHOIO IBMKEHUS OOBEKTOB,
3aMoJHATh TAOMMIBI COOTBETCTBYIOIIUX 3HAUEHUM BEJIIMYMH, aHATU3UPOBATH JAaHHBIE TaOIUII,
BBIBOJUTD (DOPMYJIbI 3aBUCUMOCTEH MEX Ty BETUUMHAMH.

e HaxomuTe 4YacTh (NMPOIEHT) YMCIA U YHCJIO MO €ro 4acTu (MPOIIEHTY), MOJEIUPOBATH
pelIeHre 3a/1a4 Ha YacTH C TIOMOIIBIO CXEM.

e Crpouts 0o0mIyr0 GopMyny miomaan MpsMOyroJabHOTO TpeyroJbpHUKA: S = (a - b) : 2,
HCII0JIb30BATh €€ JIJIsl pelICHHUs] TeOMETPUUYECKHX 3a/1au.

e llccnenoBarh 3aBUCHMOCTH MEXIy BEJIWYMHAMHU MpPU OJHOBPEMEHHOM DPAaBHOMEPHOM
JIBUKEHUH OOBEKTOB MO KOOPAMHATHOMY JIydy, 3amlOjHSATh TaOJHIbI, CTPOUTH (HOPMYIIBI
CKOPOCTH COJNIMDKEHHS M CKOPOCTH yAaJleHHus 00BheKTOB (V cOi. X =vl + v2 mvyn x =vl —
v2.), IPUMEHSATH UX JJIs peuIeHHs 3a/1a4 Ha OJHOBPEMEHHOE ABH)KCHUE.

e Pemare BbIUMCIUTENbHBIE NPHUMEPHI, TEKCTOBHIE 3a/layd, ypaBHEHUS U HEPaBEHCTBA
W3Y4YEHHBIX TUIIOB.

e Ctpouth (opMynbl 3aBHCHUMOCTEH MEXIy BEIMUYMHAMU Ha OCHOBE aHalu3a JAHHBIX
Ta0JIHLI.

¢ BhINOIHATH 33/1aHUS TIOMCKOBOTO U TBOPUYECKOTO XapaKTepa.

e [IpeoOpa3zoBbIBaTh, CPAaBHUBATH, CKJIA/IbIBATh, BEIYUTATh, YMHOXKATh U JICIUTh HA YHUCIIO
3HAYEHUS BEIMYHUH.

e llccnenoBarh cutyaiuu, TpeOyroIIre nepexo/ia OT OJHUX eIUHUI] U3MEPEHUS TIOMAAN K
JIPYTUM.

e VhopsaouyuBaTh €IUHUIIBI TUIOIAIM U YCTAaHABIMBATH COOTHOIIICHUS MEXIY HIUMH.

I'eomeTrpuueckne GpUrypsl U BeJUYHHBI

VYyamuiics Hay4yuTcs:

® pacro3HaBaTh MPSMOYTOJbHBIA TPEYrOJIbHUK, €ro yribl, CTOPOHBI (KAaTeThl U
TUTNOTEHY3Y), HAXOIUTh €T0 TUIOIA b, OMUPASICh HA CBA3b C MPSIMOYTOJILHUKOM;

® HAXOAUTh IUIOMIAMU UTYp, COCTaBICHHBIX U3 KBAJAPAaTOB, NPSIMOYrOJLHUKOB U
MPSIMOYTOJIBHBIX TPEYTOJTLHUKOB;

® HEMOCPEACTBEHHO CPAaBHUBATH YTIIBI METOJOM HAJIOKECHHUS,

® U3MEpPATHh BEIMYMHY YTIIOB Pa3IMYHBIMU MEPKaMU;



HU3MEPSTh BEJIUYUHY YIJIOB C IIOMOLIBIO TPAHCIIOPTHPA U BBIpaXKaTh €€ B rpaaycax;
HaxOJIUTh CYMMY U Pa3HOCTb YIJIOB;
CTPOMTH YTOJI 33JaHHOM BEJIUYMHBI C IOMOIIBIO TPAHCIIOPTHPA;

® DACIO3HAaBATh PA3BEPHYTBIM YIOJI, CMEXHBIE U BEPTUKAIBHBIE YIUIbI, HEHTPAJIBHBINA yroJl
U yroji, BIMCAaHHBIM B OKPYXHOCTb, HCCIIEIOBAaTh MX IIPOCTEHIIME CBOMCTBA C IOMOIIBIO
U3MEPEHUN.

VYyamuiics NoJIyduT BO3MOKHOCTb HAY4NUThHCS:

® CaMOCTOSITEJIbHO YCTaHaBJIMBaTb CHOCOOBI CpPaBHEHUS YIJIOB, HUX H3MEpPEHUS U
IIOCTPOEHHUS C MOMOIIBIO TPAHCIIOPTUPA;

® IIpU HCCIEJAOBAHUHM CBOWCTB T'€OMETPUYECKUX (GUTYp C TOMOIIBIO TPAKTHYECKUX
U3MEpEeHUN M TPEeIMETHBIX Mojenell (opMyaupoBaTh COOCTBEHHbIE THUIIOTE3bl (CBOMCTBO
CMEXHBIX U BEPTUKAIBHBIX YIJIOB; CBOMCTBO CYMMBI YIJIOB TPEYrOJIbHUKA, YETBIPEXYrOJIbHUKA,
MATUYTOJIbHUKA; CBOMCTBO LIEHTPAJIBHBIX M BIMCAHHBIX YIJIOB U Jp.);

e jienaTh BBIBOJIBI O TOM, YTO BBISIBJIEHHBIE CBOMCTBAa KOHKPETHBIX (QUIYp HENIb3s
pacnpoCTpaHuTh Ha Bce (QUIYpbl JaHHOTO THUIA, TaK KaK HEBO3MOXKHO M3MEPHUTh KaXIyl0 U3
HUX.

BeauyuHbI ¥ 3aBUCHUMOCTH MEKIY HUMH

VYyammiics HayuuTcs:

® ICMOJIb30BaTh COOTHOIIEHHUS MEXKIYy H3YYCHHBIMH €IWHUIIAMH JJIAHBI, TUIOIIA/IH,
00bEMa, MacChl, BpEMEHHU B BEIYHCIICHUSIX;

e MpeoOpa3oBBIBaTh, CpPAaBHUBATh, CKJIAJBIBATh M BBIYUTATh OJHOPOJHBIC BEIUYHHBI,
YMHOXAaTh ¥ JACJUTh BEIMYNHBI HA HATYpaJIbHOE YHCIIO;

® TI0/Ib30BaThCS HOBBHIMH €AMHHIIAMH TUIOMIANH B PAAY M3yYeHHBIX efuHHI- 1MM2, lcm?,
1xm2, 1xM?, 1ra, la; mpeoOpa3oBBIBATH WX, CPAaBHMUBATh M BHINONHATH apH(pMETHIECKHE
JICVCTBHS C HUMU;

® [POBOJAUTH OLEHKY JEJICHUS IIKaJbl, UCIOJb30BaTh KAy JUIsl ONPEAEIICHUs 3HAYCHUS
BEJINYUHBI;

® YCTaHaBIMBATh B3aUMOCBA3b MEXJIy CTOPOHAMH M IUIOLIAJbI0 MPSIMOYTOJBHOIO
TPEYroJIbHUKA U BBIpaXaTh €€ ¢ moMoIbo Gpopmysl S=(a x b):2;

® [IPOBOJHUTH OLEHKY IUIOIIAaU, MPUOIMKEHHOE BBIUMCICHHE IUIOMAACH C MOMOUIBIO
MaJIETKH;

® pacro3HaBaThb YHMCIIOBOW JydY, Ha3blBaTh €ro CYIIECTBEHHbIC NPHU3HAKH, OIPEACIATH
MECTO YKCJIa Ha YUCIIOBOM JIy4€, CKIaAbIBATh ¥ BBIYUTATh YUCIIA C IOMOILBIO YHCIIOBOTO JIy4a;

® HAa3bpIBaTh CYIIECTBEHHBIC IPU3HAKU KOOPJIMHATHOIO Jy4d, OINPEAENATh KOOPAMHATHI
MPUHAUISKAUX €MY TOYEK C HEOTPUUATEIbHBIMM LEJIbIMH KOOPAMHATAMH, CTPOUTH U
WCIOJIb30BAaTh IS PeIIeHus 3a1a4 (GOpMyIy pacCTOSIHUSI MEXIY €ro TOYKaMu;

® CTPOUTH MOJEIH OJHOBPEMEHHOTO pPaBHOMEPHOTO JBI)KEHHS OOBEKTOB  Ha
KOOPAMHATHOM JIyY€;

e HaOmogaTh C TMOMOUIBI0 KOOPAWHATHOTO Jy4a U TaOIUI] 3aBUCHUMOCTH MEXKIY
BEITMYMHAMH, OTMHCHIBAIOIINMH OJHOBPEMEHHOE PABHOMEPHOE IBMKEHHE OOBEKTOB;

e cTpouTh (OpMynBl CKOpOCTeH COMMKEeHHMsT | yAaleHus Ui BCeX CIydaeB
OJIHOBPEMEHHOTO PaBHOMEPHOTO JBIKEHUS M (POPMYITY OJTHOBPEMEHHOTO JBMKEHHS S=VCOI. X
tBCTp., HCIOJIL30BATh TOCTPOCHHBIE (POPMYIIBI AJIsl PEIIeHUs 3a1a4;

® pacro3HaBaTh KOOpDAMHATHBIM YroJi, Ha3blBaThb €ro CYUIECTBEHHbIE MPU3HAKH,
ONpeNeNsATh KOOPAUHATHI TOUEK KOOPAMHATHOIO YIJIa U CTPOUTH MO UX KOOPAUHATAM;

® YHTaTh M B NPOCTEHIIUX CIOy4dasXx CTPOUTH KPYroBble, IUHEHHBIE U CTONOYATHIC
JarpaMMbl;

® YHUTaTh U CTPOUTH I'padUKH ABMKEHUS, ONIPEIENIATh TI0 HUM: BPEMS BBIXOJa U MPUOBITHS
00BeKTa; HAMpaBICHUE €r0 JBUKEHHS; MECTO M BpeMs BCTPEUYH C JPYTUMU 0OBEKTaMU; BpeMs,
MECTO U MPOJOJDKUTEILHOCTh U KOJIMYECTBO OCTAHOBOK;

® TMPUAYMBIBATH MO TpaduKaM JBMKEHUS paccKa3bl O COOBITHSIX, OTPAKEHHEM KOTOPBIX



MOTJIH OBbI OBITH paccMaTpuBaeMble rpauKu ABIKCHHUS;

® JCIIOJIBb30BaTh 3aBUCHMOCTH MEXIY KOMIIOHEHTAMHU M Pe3ylbTaTaMH apHU(PMETUYECKUX
JNEUCTBUM JUIsl OLIEHKU CYMMBI, pa3HOCTH, IPOU3BEIEHUS U YaCTHOTIO.

Yyamuiics NoJy4uT BO3MOKHOCTb HAYUUThHCS:

® CaMOCTOSITENIBHO CTPOUTH IIKAJNY C 3aJaHHOM LEHOM JENEHMs, KOOPAVUHATHBIA JIyd,
CTpOHTH (POPMYIY PACCTOSIHHS MEXAY TOUYKAMHU KOOPIMHATHOTO JIy4da, (GOPMYITy 3aBUCHMOCTH
KOOPJMHATHI ABMKYILEHCS TOUKH OT BPEMEHU JBWKEHUS U JIp.;

e HaOMIOAATh C MOMOIIBIO TAOIHII, YUCIOBOTO Jy4a 3aBUCUMOCTH MEKJY MEPEeMEHHBIMU
BEJIMYMHAMH, BBIPAXKaTh UX B HECJIOKHBIX CIIydasix C IOMOIIbIO GopMyII;

e ompenenaTh 1o QopMmyaam Buaa x=atbt, x=a-bt, BeIpakamMX 3aBUCHMOCTb
KOOPJUHATHI X JBUXKYIIEHCS TOUKH OT BPEMEHU JBMKEHMUS {;

Auaredpanyeckue npeacTaBJIeHHs.
VYyamuiics HayquTCs:

® UuTaTh W 3aMKCHIBaTh BBIPAKEHUS, cojaepkalue 2-3 apupMEeTHUecKuX JIeUCTBUSA,
Ha4YMHAasl C Ha3BaHUSI MTOCIIEHETO IEHCTBUS;

e 3anuchiBaTb B OYKBEHHOM  BHUJE  IE€PEMECTUTENbHOE,  COYeTaTeIbHOE U
pacnpeenuTeNbHOE CBOMCTBA CIOXKEHHUS U YMHOXEHUS, MTPaBHia BBIYUTAHUS YHCIIA U3 CYMMBI
U CyMMBI M3 4YHUCJIa, JEJICHHS CyMMbl Ha 4YHUCIO, 4YacTHble ciydan paeicteud ¢ 0 m 1,
HCIIOJIb30BATh BCE 3TH CBOWCTBA JUISl YIPOILEHUS BEIYACICHUN;

® pacHpOCTpaHATh HM3YyYCHHBIE CBOMCTBA apU(METHUYECKHX JACUCTBUH HA MHOKECTBO
npo0eit;

® pemiath MPOCTHIC YPAaBHEHUs CO BCEMHU apH(PMETHICCKUMH ISHCTBHSIMHU BUIa a+X=D, a-
x=b, x-a=b, ax=b u T.1. B yMCTBEHHOM IlJIaHE HAa YPOBHE aBTOMATH3UPOBAHHOTO HABBIKA, YMETh
000CHOBBIBaTh CBOI BBIOOp JAEWCTBHUA, ONMHUPAsCh Ha rpapuyecKkyr0 MoJAelb, KOMMEHTHPOBAThH
XOJ1 pEILICHUS], Ha3bIBasi KOMIIOHEHTHI ACHCTBUI;

e pemiaThb COCTaBHbIE€ YpaBHEHHUS, CBOJAIIMECS K IeNoyke MpocTeix (3-4 miara), u
KOMMEHTHPOBATh XOJ PEICHUS IO KOMIIOHEHTAM JIEHCTBU.

Yyanuiicst oJy4uT BO3MOKHOCTh HAYYUThHCS:

® OIpeeisATh MHOKECTBO KOPHEW HECTAaHJAPTHBIX YPAaBHEHMIA;

e ynpouiaTh OyKBEHHbIEC BHIPAKEHUS;

® ICIOJb30BaTh OYKBEHHYIO CHMBOJIMKY Il 000OIIEHHS W CHUCTeMaTH3alM 3HAHUI
YYALIAXCS.

MaremMaTH4ecKHil I3bIK H 3JIEMEHTBI JIOTUKH
VYyamuiicss Hay4uTCs:

® pacrno3HaBaTh, 4YUTaTb W NPUMEHATh HOBBIE CHUMBOJBI MAaTEMAaTHYECKOTO S3bIKA:
o0o3HayeHne [0Nu, JpoOH, TMpoleHTa (3Hak%), 3alMucCh CTPOTUX, HECTPOTHX, JABOWHBIX
HEPAaBEHCTB C MOMOIIBIO0 3HAKOB >,<, >, <, 3HaK MPHOIMKEHHOTO PaBEHCTBAa, 00O3HAUYEHUE
KOOpJIMHAT Ha MPSMOM M Ha IJIOCKOCTH, KPYTrOBbI€, CTOJIOYAThle M JUHEHHBIE AMArpaMMbl,
rpaduKy IBHKEHUS;

e 00OCHOBBIBaTh CBOU CYXACHHUS, ENIaTh JOTHYECKUE BHIBOJIBI;

® OINpeAensaTh HCTHMHHOCTH BbICKa3blBaHUU. llocTpoeHue BhICKa3pIBaHMM € IOMOIIBIO
JIOTUYECKUX CBS30K U CJIOB «BEPHO HEBEPHO, YTO...», «HE», «ECIH....,TO...», KKAKIBIH», «BCEY,
«HaUJETCA», «BCETAA», KAHOTA», «UIIH.

VYyamuiics NoJy4uT BO3MOKHOCTb HAyUUThCS:

e 00OCHOBBIBAaTh B HECIOXHBIX CIydasX BBICKA3bIBaHMs OOILIETO BHJIA M BBICKA3bIBAHUS O
CYLIECTBOBaHMH YaCTHBIX CIIy4acB, OCHOBBIBASICh HA 3/IPABOM CMBICIIE;
pelaTh JJOTMYeCKUe 3a/1a4i ¢ MCII0JIb30BaHUEM Irpadudeckux MoJieneil, Tabnuil, iuarpamm;
®  CTPOUTH M OCBAMBATh IIPUEMBI PELICHUS 3a/1a4 JIOTHUECKOTO XapaKTepa.
Pabora ¢ undopmanmeii 1 aHAIN3 JAHHBIX
VYyamuiics Hay4uTcs:
® UCIOJIb30BaTh ISl aHaNW3a, NPEACTaBICHUS W CUCTEMAaTH3alMM JaHHBIX TaOJUIBL,



KpPYroBble, JTUHEHWHBIE W CTOJOYAThle AuMarpamMMbl, TpauKH [BWKCHUS; CpPaBHUBATh C HX
MOMOIIIBIO 3HAYECHUS BEJIMYMH, HHTEPIIPETUPOBATh JaHHbIE TAOJHII, AUArPaMM U TPaHKOB;

e paboTaTh C TEKCTOM: BBIACIATH YACTH y4eOHOTO TEKCTa-BBOJIHYIO YacTh, TJIABHYIO MBICIb
U Ba)XHbIE 3aMEUaHUsl, IPUMEPHI, WILIIOCTPUPYIOIIHNE TJIABHYIO MBICIIb, IIPOBEPSTH NOHUMAHUE
TEKCTa;

®  BBINIOJHATH NMPOEKTHBIE PaboTHI Mo Temam: «M3 ucropuu apobdeit», «Corronorndeckuii
orpoc (10 3aJaHHOM MIT CaMOCTOSITEIFHO BHIOPAHHOH TEME)»;

® COCTaBIATH IUIaH MOMCKAa MH(OpMAIMK, OTOMPATh MCTOYHUKH WH(POPMALUHU; BHIOUPATH
crocoObI IpeICTaBICHUS HHPOPMALIUH;

e BBINOJHATH TBOpYeckue paborel mo Teme: «llepemadya wHpOpMAMKM € TOMOIIBIO
KoopauHaT», «I'paduku IBUKEHUSN;

e paboTaTh B MaTepuaibHOU M WH(POPMAITMOHHOM Cpe/ie HaYyaIbHOTO 00I11ero 00pa3oBaHUs
(B TOM ymcne ¢ yueOHbIMU MOJEISIMH) B COOTBETCTBHM C COJIEp’KaHHEM Yy4eOHOro mpeamera
«Maremaruka, 4 Kiaccy;

VYyamuiics NoJIyduT BO3MOKHOCTb HAY4YNUThHCS:

® KOHCHIEKTHPOBATh YU€OHBIH TEKCT;

®  BBINOJHATH (1101 PYKOBOJCTBOM B3POCJIOI0 U CaMOCTOSITENIbHO) BHEKJIACCHBIE TPOEKTHHIE
paboTel, coOuparh HMHPOPMAIMIO B CHPABOYHHUKAX, SHIUKIONEIUAX, KOHTPOJIHUPYEMBIX
WHTepHeT-UCTOYHUKAX, MPEJCTABIATh HH(POPMAIMIO, HCHOJB3Ys HMEIONINECs TeXHUYECKHE
CpeICTBa.

Buyrpunpeamernslii Moayab «MHpopmaTuka»

VYyammiics HayuuTcs:

e CTpOHUTH JIOTHYECKU I'PAMOTHBIE PACCYXKACHUA U YTBEPKICHHS O LIETIOYKaX LENOYEK.

e 3anojHATE JBYMEpPHYIO TaOnuuy Juisi jAaHHOro memka. CTpoUTh MEHIOK IO  €ro
JTBYMEPHOU TabHIe.

e VYnopsa04MBaTh pyCcCKUE CJIOBA MO aja(aBuUTy, B TOM YMCIE CIIOBA, BKIOYarole aeduc
u arnoctpod.

e CTpoUTh 3HAKOBO-CUMBOJIMUYECKHE MOAETH HH(YOPMAIIMOHHBIX ITPOLIECCOB: MPEACTABIATD
IIPOLIECC UTPBI B BUJE IepeBa. AHAIU3UPOBATH PA3IMYHBIEC TAPTUH UTPHI.

e HabGmrogars u pukcHpoBaTh BEIUUNHBI- PETUCTPUPOBATH PA3IMYHbIE TAPAMETPHI 1OT0/1bI
B T€UYEHHUE CYTOK, B TOM 4YHCIIe B IUPPOBOH popme.

e [lpencraBiaTe MH(pOPMALMIO B BHAE TAOMMUIl M JUarpaMM: YMTaTh, aHAIU3UPOBATH U
CTPOUTH TaOIUILIBI, KPYTOBBIE U CTOJIOUATHIE AUATPAMMBI 7S Pa3IMYHbIX TAPaMETPOB.

[Tnanupyembie oOpa3oBaTenbHbie pe3yabTaThl B pamkax @I'OC

Jluunocmuvivu pezyromamamu u3yueHuss MAMeMamuky 8 Ha4aaibHOU WKOJIe AGNAI0MCSL:

- CaMOCTOATEIbHOCTh MBIIUICHUS; YMEHUE YCTaHABIMBaTh, C KAaKUMU Yy4eOHBIMU
3a/1ayaMy YYEHHUK MOXET CaMOCTOATENIbHO YCIEIIHO CIIPABUTHCS;

- CIIOCOOHOCTh XapaKTEepU30BaTh M OLICHHBATh COOCTBEHHBIC MAaTEMATHYCCKUE 3HAHUS H
YMEHUS;

- 3aMHTEPECOBAHHOCTh B PACIHIMPEHUH M YTIIYOJIEHUU TOJIYy4yaeMbIX MaTEeMATHUECKUX
3HAHUM;

- TOTOBHOCTH HCIMOJB30BaTh MOJYyYaEMyH) MaTEMaTHYECKYI0 MOJITOTOBKY B y4eOHOM
JEATEIIbHOCTH U IIPU PELLIEHUN TPAKTUYECKUX 3a7a4, BOSHUKAIOIIUX B ITIOBCEIHEBHOM KU3HU;

- BJIAJICHUE KOMMYHHMKAaTHUBHBIMM YMEHHUSMHM C LEIbI peanu3aluyd BO3MOXKHOCTEU
YCIIEUTHOTO COTPYAHUYECTBA C YUUTENIEM M yJallluMHUCA Kiacca (Tipu rpynmnoBoii pabote, paboTe
B Mapax, B KOJJIEKTUBHOM OOCYX/IEHUU MaTeMaTUYECKUX MPOoOIeMm).

Memanpeomemuvimu  pe3yibmamamut  U3y4eHUus MameMamuky 6 HAYAIbHOU WKOe
SAGNAIOMCSL:

- BJaJICHUE OCHOBHBIMH METOJIaMU TMO3HAHUS OKpYyXKalolero Mupa (HaOIloJIeHue,
CpaBHEHHeE, aHAJIN3, CHHTE3, 0000IIeHNEe, MOJISTUPOBAHUE);



- CO3JIaHHME MOJIEJIEeH N3y4aeMbIX OOBEKTOB C MCIIOJIb30BAaHUEM 3HAKOBO- CUMBOJIMYECKHX
CpPEACTB;

- aKTHBHOE WCIOJb30BAHUE MATEMaTHYECKOW pPEYH JUIsl PpelIeHUs pa3HOoOOpa3HBIX
KOMMYHHUKATHBHBIX 33]1a4;

- yMeH#e paboTaTh B MHGOPMAIIMOHHOH cpejie;

- T[OHMMaHWE MPUYUHBI HEYCIENIHONW Y4eOHOH JeATeNbHOCTH U  CHOCOOHOCTh
KOHCTPYKTHUBHO JICHICTBOBATh B YCIOBUAX HEYCIEXA;

- IUIAHUPOBaHUE, KOHTPOJb U OLIEHKAa Yy4eOHbIX JEHCTBUIl; ompenaeraeHue Hanbosiee
3¢ dEKTUBHOTO Ccrocoda TOCTHIKEHUS pe3yIbTara.

IIpeomemnvimu pe3yromamamu u3y4eHus Mamemamurky 8 Ha4aIbHOU WKOJIe A6AAI0MCS:

- OBJIQJICHUE  OCHOBAMH  JIOTHYECKOTO W  alNTOPUTMHYECKOTO  MBIIIJICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHUSI M1 MATEMATUIECKOH peyn;

- yMEHHE NPUMEHSTHh TOJyuYeHHbIE MaTeMaTW4YeCKue 3HAHWS UIS pEIICHUs ydeOHO-
MO3HABATENBHBIX M y4eOHO- MPAKTHYECKWX 3a7ad, a TaKKe HCIOJBb30BaTh JTH 3HAHHS JUIS
OMHCaHHs U OOBSICHEHUSI Pa3IMUHBIX MPOIIECCOB W SIBICHUH OKPYKAIOIIEr0 MHpA, OLEHKU HX
KOJIMYECTBEHHBIX U IPOCTPAHCTBEHHBIX OTHOIIICHHIA;

- OBJIAJICHHE YCTHBIMH W NMUCHMEHHBIMU AJTOPHTMAMH BBITIOJHEHUS apH(PMeTHIEeCKuX
JEWCTBUH C IETBIMA HEOTPHUIIATEIPHBIMHA YHACIIAMH, YMEHUSMH BBIYMCIATH 3HAUYECHUS YHCIIOBBIX
BBIpQKCHUH, pemaTh TEKCTOBBIE 3aJau, M3MEpsTh HanboJiee paclpoCTpaHEHHBIE B TPAKTHKE
BEJIMYUHBI, pAaCIIO3HABATh U M300pakaTh MPOCTEHIIINE reOMeTpUUIECKHe (DPUTYPHI;

- yMeHue paboTaTh B HH()OPMALMOHHON ToJe (TabauIbl, CXEMBbI, TUarpaMMbl, TpaduKu,
MOCIIEIOBATEILHOCTH,  IIETIOYKH,  COBOKYIMHOCTH);  NpPEICTaBIATh,  aAHAIU3UPOBATh U
WHTEPIPETUPOBATH JAHHEIC.

3. Conep:kanue yueoHOro Kypca «MareMaTuKka»
4 xnacc, 6a30BBI YPOBEHB

YMK JLT'. Ilerepcon
136 yacoB. 4 yaca B He/IeI0, B TOM YHCIIEe MOAYyIb « MHpOopMaTuka» 27 .



Conepxanue (Tema

OCHOBHBIE TOHATHUA

paznena)
Ywucna u Cuér Teicsiuamu. Pa3psipl U KIAacChl: KIACcC €AMHMII, KJIacC ThICAY,
apudmernyeckue KJIacC MWJUIMOHOB W T. . Hymepauus, cpaBHEHHE, CJIOXEHUE U

JIEUCTBUS C HUMU.
(304 +5 B/t MOLYIIB)

BBIUMTAHME MHOTO3Ha4YHbIX umcesn (B mpezaenaax 1 000 000 000 000).
[IpencraBinenue HaTypaJbHOTO YHCIA B BUJE CYMMBI pPa3psaHbIX
cllaraeMbIX.

VYMHokenue u gejiende uwmcean Ha 10, 100, 1000 wm T. 14
[TucbmenHOE yMHOXKEHHUE U eTieHue (03 ocTaTKa) KPYIJIbIX Ynced.

YMHOXEHHE MHOTO3HAYHOTO YKCJIa Ha OJIHO3HAYHOE. 3aIuch
YMHO’KEHUS B CTOJIOUK.

Jlenenne MHOTO3HAYHOTO YKCJIa HA OJIHO3HAYHOE. 3aluCh JCICHUS
YTJIOM.

YMHOXKEHHE Ha JABY3HAUHOE U TpE€x3HauHOe umcio. Oowuil cayuai
VMHOACEHUS MHO2O3HAYHBIX YUCE]L.

IIpoBepka MpaBUIILHOCTH BBINOJHEHUS JEUCTBUM C MHOTO3HAYHBIMU
YUCJIaMU:  aJlTOPUTM, oOpaTHOE€  JCWCTBHE,  BBIYUCICHHE  Ha
KaJIbKYJISITOPE.

YcTHOE  CllOKeHWe, BBIYMTAHWE, YMHOXEHHE W  JCJICHUE
MHOTO3HAYHBIX YUCEN B CIyJasX, CBOAMMBIX K JICCTBUSAM B Tpeneax
100.

VYrpouieHne BBIYUCICHUI ¢ MHOTO3HAYHBIMH YHCJIAMU Ha OCHOBE
CBOWCTB apu(PMETHUECKHUX JCHCTBUMN.

[TocTpoenne u WCTHONIB30BAaHUE AITOPUTMOB H3YyUEHHBIX CIy4acB
YCTHBIX M MMCbMEHHBIX AEUCTBUM ¢ MHOTO3HAYHBIMU YHCIIAMH.

PaboTa ¢ TEKCTOBBIMU
3a1a4aMH.
(344+8 B/t MOTYITB)

3aBHCUMOCTH MEXIY BEIUYMHAMH, XapaKTEPH3YIOIUMH TPOIIECCHI
nBkeHusi. CKopocTh, Bpemsi, TyTh. [l1aHuMpoBaHHME XOda pEUICHHS
3amaun. IlpencraBieHne Tekcra 3amadd (cxema, TabiWIa W JIpyrue
Mozenn). OHOBPEMEHHOE PaBHOMEPHOE JIBHIKCHHE

0 KOOpAMHATHOMY Jydy. CKOpOCTh CONWKEHUSI W CKOPOCTB
yaaJleHus ABYX 00BEKTOB, (hopMynbl veOI.x= vl +v2 u vyma.x= vl —v2.
3aBUCUMOCTH MEXKIY BEIMYMHAMU, XapaKTEPU3YIOUIMMH IPOLECCHI
nBwkeHusi. CkopocTh, Bpemsi, IyThb. [l1aHuMpoBaHHE XOda peUICHHS
3aauu

HccnenoBanue BCTPEYHOTO JIBYDKCHHUS, JIBYDKCHUS B
IIPOTHBOTMIOJIOKHBIX HAIPABJICHUSX, BIOTOHKY U C OTCTAaBaHHEM.

®dopmynel paccTostHus d MEXIy ABYMS pABHOMEPHO JIBHXKYIIUMUCS
00BEKTaMHU B MOMEHT BPEMECHHU t JIJISl IBMOKEHUSI HABCTPEUY JAPYT JAPYry
(d=s0 — (vl+v2) - t), B IPOTHBOIIOJIOKHBIX HAIPABICHUIX

(d =s0 + (vl +v2) - t), Baoronky (d = sO — (vl —v2) - t), c
orcraBanueM (d = s0 — (vl —v2) - t). dopmyna OJHOBPEMEHHOTO
JIBYDKCHUS:: S = VCOJL. XtBCTP.

Pemenne coctaBHBIX 3aJad Ha BCE CIyd4ad OJHOBPEMEHHOTO

PaBHOMCPHOT'O JABUKCHUS.

I'eomeTpuueckue
(bUrypbI ¥ BETMYNHBI.
(129 +3 B/t MOYJTB)

CpaBHenue yrios. M3amepenue yrios.

Tpancnoprup. IlocTpoeHue yrios ¢ OMOIIBK TPAHCIIOPTUPA.

PasBepHyTblii yros. CMeKHbIE U BEpTUKAIbHbBIE YIIIbl. LleHTpanbHbII
yroja W Yroji, BIMCAHHBIA B OKPYXHOCTb. MccinemoBaHue CBOWCTB
reoMeTpuueckux ¢uryp ¢ mnomombio u3MepeHuil. Ilepenaua
n300pakeHui Ha mockocTH. [lepenaya n3o6paskeHni Ha MIOCKOCTH.

KoopaunaTHbIil yroy, Hayaao KOOpJMHAT, OCh aOCLHUCC, OChb
opauHaT. CTpoUTh KOOPJAMHATHBIA yros, oOO3HayaTh Hayvajio
KOOpAMHAT, OCh a0CIHMCC, OCh OPJAWHAT, KOOPAMHATHI TOYEK BHYTPH




yria U Ha OCsiX, ONPEAEATh KOOPIAUHATBI TOYEK, CTPOUTH TOUKH I10 UX
KOOpJUHATaM.

[Tnomane reomerpudeckoi ¢urypsl. I[lnomane OPSIMOYroJIbLHOTO
TPEYroJIbHUKA.

dopmyra IIoMAAN MPSIMOYTOJIBHOTO TpeyroyibHuKa S = (a - b) : 2.

Bennuunel

u

3aBUCHUMOCTHU MCKIY

HUMH.
(154 +5 B/t MOTYITB)

HaGnronenune  3aBUcMMOCTE ~ MEXAY  BEIMYMHAMU M UX
(UKCHpPOBaHKE C TIOMOUIBIO TAOIHII.

HoBble enqununbl momann: ap, rekrap. COOTHOLIEHUS MEXITy BCEMHU
M3YYCHHBIMHU eauHUIamMu Twiomaan: 1 mm2; 1 em2; 1 nm2; 1m2; 1 a; 1
ra; 1 km2

Honst BenmuuuHbl (TIOJIOBUHA, TPETh, YETBEPTh, JECATas, COTad,
THICSTYHAs ). 3a7]a41 Ha HAXOKICHHE JIOJIU 1IEJIOT0 M IEJI0TO 0 €ro J0JIe.

Honu. CpaBHenue noneil. [IpoueHT.

3amaun Ha HaXOXKJAEHHE J0JM (MPOIEHTA) YMCiIa U YHCJa T0 €ro
noJie (IPOLICHTY).

[IpeobpazoBanme MMEHOBAHHBIX YUCEN U JICHCTBUS C HUMH.

AnreOpandeckue
MIPEICTaBIICHHUSI.
HepageHncrgo.

(44 +2 B/ MOAYIIB)

Hepasencmeo. Mmnoocecmeo pewenuti nepasencmea. Cmpocoe u
Hecmpozoe HepaseHcmso. 3naku 3, £. J]eotinoe Hepagencmeo.
Ypasnuenue. Kopenv ypagnenus. Muoscecmeo kopHel ypagHeHus.
Cocmasnvie ypasHeHus, c8005UUECs K Yenouke npocmulx (6uoa a + x =
b, a—x=b, x—a=Db, a-x=b, a:x=Db, x:a="hb). Koumenmuposanue
peuieHust ypaeHeHUll N0 KOMNOHEeHMAM 0eluCmaull.

Maremarnaeckni
SI3BIK U DJICMCHTEI
JIOTHKHU.

(24.)

3HaAKOMCTBO C CHMBOJIMYECKMM OOO3HAUE€HHWEM JOJieH, ApoOeid,
MPOLIEHTOB, 3allMChI0 HEPAaBEHCTB, C OOO3HAUEHHWEM KOOpIMHAT Ha
MPSIMOM U Ha IJIOCKOCTH, C SI3IKOM JUarpamm H rpaukoB.

Buickazviganue. Bepnvie u nHegepHule gvickazviganus. OnpeneneHue
WCTUHHOCTU W JIO)KHOCTH BbICKa3biBaHUMU. [locTpoeHue mnpocrenmmx
BBICKa3bIBAHUH C  TOMOIIbIO  JIOTUYECKUX  CBSI30K U CIJIOB
«BEPHO/HEBEPHO, UTO ...», «HE», «ECIU ..., TO ...», KKAKIBIN», «BCEY,
«HaUJETCS», «BCETAA», KHHOTIA.

Pa6ora ¢
nHpopManuen u
aHaJN3 JTaHHBIX.
(129 +4 B/mt MOTYJIB)

KpyroBeie, cTonOuarble U JUHEHHbIE JAMarpaMMbl, Trpauku
JBUKEHUS: YTEHUE, UHTEPIPETaIHsl TaHHBIX, [IOCTPOCHHE.

PaGora ¢ TekcroM: mpoBepka MOHUMAaHUS, BbIIEJICHHE TIJIABHON
MBICITH, CYIIECTBYIOIIMX 3aMEUYaHUW U  HWUIIOCTPUPYIOUIUX  UX
IPUMEPOB; KOHCTIEKTUPOBAHHE.

Brimonnenue mnpoekTHbIX paboTr mo Temam: «M3 uctopum
npobeii», «Comuonorudyeckuii ompoc (1o  3aJaHHOW WM
CaMOCTOSTEIbHO BbIOpaHHOW TeMme)». I[lmanupoBaHue mnoucka u
opranusanuu uHpopmanuu. [louck nHPopMaUu B CIPABOYHUKAX,
SHIUKIIOTEAUSX, HHTEpPHET-pecypcax. Odopmnenne u
NpeACTaBICHHUE PE3YIbTAaTOB BHIMIOJHEHUS MPOCKTHBIX paboT.

O0o0u1eHre U cucTeMaTH3alMs 3HaHUH, IOJTy4eHHBIX B 4 KJacce.

Monyns
Nudopmatuka
(27 4.)

Hemouka

IlonsTHE © 1IemOYKEe KakKk O KOHEYHOM IOCIEA0BAaTEIbHOCTH
00bekToB. OIMHAKOBBIE U pa3Hble Henodku. OOmui nopsaok OycuH B
LETIOYKE — TOHATHUSA: NEPBBIM, BTOPOM, TPETUH U T. II., NMOCIECAHUH,
npennocneHuii. YacTHUHBIN MOPSII0K OOBEKTOB B 1IEMOYKE — MOHATHUS:
CIEIYIOIIUN/TIPEABIAYIINA, UATH paHbllle/ UATH MO3XKE, BTOPOU TMepe],
TpeTuil nocie U T. 1. lIoHATHA mepen KakIoW U MOCie KaXAOW s
0OBEKTOB B IIeNOYKe. J[IMHA [ENOYKHM KaK 4YHMCIO OOBEKTOB B HEH.
Ilemouka memodek — memnodka, cocrosmas U3 nenodek. Ilemodka cios,
nenoyka yucen. Onepanus CKJIeMBaHUsl LENOYkHu nenouyek. Onepanus




PaCKpBITUS LENOYKH MEIIKOB.

JepeBbs

[lonsiTue depesa kak KOHEUHOrO HarpaBieHHOTO Tpada. IlonsTus
credyrowuil U npedvldywull Ajia BeplinH AepeBa. [lonstue xophesas
sepuuna. Ilonstue aucm oepesa. Ilonsitue yposenv eepuiun Oepesa.
[Tonsarue nyms depesa. Memiok Bcex myteit nepeBa. JlepeBo mMOTOMKOB.
JlepeBo Bcex BapuaHTOB (JepeBO mnepedopa). JlepeBo BbIUMCICHUS
apu(METHIECKOTO BBIPAKEHUSI.

HUcnonnnresas Podor

Jlatunckue OykBbI. AusdaBuTHas menoyka (PYCCKHH W JIATHHCKUN
andasutel), andaBuTtHas JnuHEHKa. CIOBO Kak IleModYka OyKB.
NmenoBanue, uMs kak nenouyka OykB U 1udp. BykBbl U 3HaKu B pyc-
CKOM TEKCTE: MPOMMCHBIE U CTpPOYHbIE OYKBBI, Jneduc U amnoctpod,
3HaKku npenuHanus. CiaoBapHbIi nopsaok cios. [louck cioB B yueOHOM
CJIOBApE€ W B HACTOSUIMX cloBapsX. ToykoBbIM cioBapb. [loHsTHE
TOJIKOBaHUA ciioBa. [losHoe, HemoigHoe M U30BITOYHOE TOJIKOBAHUS.
Pemenune MTUHrBUCTUYECKUX 3a/1a4

CkJjilenBaHue MEIIKOB LEeN0YeK

[IoHdATHE MeEmKa Kak HEYNOpsAJOYEHHOW KOHEYHOM CTPYKTYpHI
(mynbTUMHOXKecTBa). OJuHAKOBbIE M pa3Hble Memku. [Ipoekt
«OIMHAKOBbIE MEMIKW» — TMOUCK OJUHAKOBBIX MEIIKOB B CHUTYallHH
00JbIIOro KoJMYecTBa 00BEKTOB M MewikoB. lloHsTHe Memok OycuH
nenouky. [loHATHS Bee/KakOplii UId DJIEMEHTOB Memka. lloHaTtus
ecTh/HeT s Memka. Kimaccudukammst 00beKTOB 10 OJHOMY U 110 ABYM
npu3HakaM. OgHOMepHasi U IByMepHas Tabnuna aig memka. llenouka
MEIIKOB.

@®opMbl OPraHU3ANMHU
WHIMBHUIyaIbHas paboTa.

ypoka: ¢poHTanpHas paboTa, paboTa B Tpynmax | Mapax,

Buasbl pa6or: camocrosTenbHas paboTa, mpakTHueckas padoTa, ypox.

4. Y4eOHO — TeMaTHYeCKoe IVIAHMPOBaHue Kypca «MareMaTuka

4 xnacc, 6a30BBIi YPOBEH

b. 2019 — 2020 y4eOHBbI# TO/I.

YMK aBtopos JL.I'. [lerepcon.
KomnuecTBo yacoB: maremaTrka — 136 yacoB, B ToM unciie Mmoayib «MHpopmarrkay 27 yacos.

Ne n/nn Paznen Koa-so
4acoB
1 HNudopmatuxka. 27
Maremaruka
2 UYucna u apupmeTnyeckre JeiCTBUS C HUMH. 30
3 PaboTa ¢ TeKCTOBBIMHU 3aJjayaMH. 34
4 I'eomerpuueckue GUIypbl U BETHUUHBI. 12
5 BenuunHbI ¥ 3aBUCUMOCTH MEXly HUMHU. 15
6 AnreOpandeckue npeacraBieHus. HepaBeHcTso. 4
7 MareMaTHUeCKHil SI3bIK U JIEMEHTHI JIOTHKH. 2
8 Pabora ¢ uHpopManueil U aHaN3 JaHHBIX. 12
Hroro 136
KonTpoJun ‘ KonTtponbnas pabota 5




‘ Apudmernyeckuil TUKTAHT 9
Kanennapuo — remaTtuueckoe miaHupoBanue Kypca «MaremMaTuka»
4 xnacc, 6a30Bbiit ypoBeHb. 2019-2020 yueOHbIH TO/.
YMK JLI.Ilerepcon. 136 yacoB. 4 yaca B HEJIEIIO
( B ToM yncie Moayib « Madopmarukay — 27 4.).
Ne Ne Tema/Tema ypoxka Kou-
LI ypoka BO
4acoB
1. HepaBenctBo (4 4+ 1 4 B/l MOyJ1b)
11 1 Pemienne HepaBeHcTBa. 1
1.2 2 MHOXeCTBO pelIeHuH. 1
1.3 3 3Haku (00JIbIIE WK PaBHO) U (MEHBIIIE HITH PABHO). 1
14 4 JIBoliHOE HEPABEHCTRO. 1
15 5 BOM 1. Uudpopmartuka. Urpa. «Kpyrosoii Typaup». [Ipoext «Typaupsr | 1
Y COPEBHOBAHHS».
2. Ouenka pe3yJbTaToB apudmerndeckux aeiicreuii (6 4 + 1 4 B/m MoayJib)
2.1 6 Ornenka cyMMbl. OTleHKa pa3HOCTH. 1
2.2 7 BxoaHasi koHTpoJbHas padoraNel. 1
2.3 8 PHO. Orueuxa yacTHOTO. 1
2.4 9 BOM 2. UndopmaTtuka. Urpa «KpecTuku-HOTUKNY. 1
2.5 10 VYpox 3aKperuieHns ¥ MOBTOPEHUS M3YYCHHOTO MaTrepuara. 1
2.6 11 Peseps. 1
2.7 12 Or1eHKa MPOU3BEACHUS. 1
3. Jesenne MHOT03HAYHBIX Yuces (Su+ 1 4 B/l MoayJib).
3.1 13 Jlenenue ¢ 0THO3HAYHBIM YaCTHBIM. 1
3.2 14 Jlenenuie Ha IBY3HAUYHOE U TPEX3HAYHOE YHCIIO. Ap.. 1
3.3 15 BOM 3. Undopmatuka. [IpaBuna urpsl. Lenmoyka no3uimid. 1
3.4 16 Jlenenue Ha IBY3HAUYHOE U TPEX3HAUYHOE YHUCIIO. 1
3.5 17 Jlenenue Ha IBy3HAYHOE U TPEX3HAUHOE YUCIIO. 1
3.6 18 [ToBTOpEHUE U 3aKpeIICHHUE. 1
4, IpudankéHHoe BbIuMcIeHUE IIomanei (44 + 1 4 B/m MmoayJib).
4.1 19 BOM 4. Uapopmatuka. Urpa «Kamemkmy. 1
4.2 20 O1eHKa IUIoIagu. 1
4.3 21 [TpubnnxEHHOE BHIYMCIIEHUE MJIOLIA TH. 1
4.4 22 Peseps. 1
4.5 23 Jlenenue Ha IBy3HA4HOE U TPEX3HAYHOE YUCIIO. 1
5. Hoau n gpodm (17 u+ 5 9 B/ MOAYJIB).
5.1 24 N3mepenus u 1poou. 1
5.2 25 BOM 5. Uadpopmatuka. Urpa «IlonzyHox». 1
5.3 26 Homu. 1
5.4 27 CpaBHeHue j1oJ1eil. 1
5.5 28 Haxoxnenue nonu uucna. 1




5.6 29 BOM 6. Uudopmatuxa. Urpa «Cumy». 1
5.7 30 [Ipouentsr. pobu. Ap.a. 1
5.8 31 KonTpoabHas padora Ne2 3a | yerBepTh. 1
5.9 32 Amnanu3 koHTpospHO# paboTsl. PHO. CpaBHenue npodeit 1
510 |33 Haxoxnenue yactu yuciia 1
511 |34 BOM 7. UupopmaTuka. BemrpeiiHas crpareruss Belurpbliiasie u 1
IIPOUTPHIIIHBIC TO3UITUH.

512 |35 Haxosxnenne uncna mo noe. 1
513 |36 [Tnomaaes mpsMOYroJbHOTO TPEYrOJIbHHKA. 1
514 | 37 Henenune u 1poou. 1
515 |38 BOM 8. Unpopmatuka. Bemrpsiniasie crpateruu B urpe «Kamemkny». | 1
516 |39 Haxosxaenne 9acTi, KOTOPYIO OJTHO YHCIIO COCTABIISIET OT IPYroro 1
5.17 |40 Peseps. 1
518 |41 Cnoxenue apo0eit. 1
5.19 42 Brruutanue npobeii . 1
520 |43 JHpoomu. 1
521 |44 BOM 9. Uudpopmatuka. [Ipoext «Moi qoxmamy. 1
522 |45 Peseps. 1

6. IIpaBuibHbIe U HenmpaBHJibHbIE 1poou. CMmemanHble yncaa (8u+ 2 4 B/n

MO/YJIb).

6.1 46 [IpaBusbHBIC ¥ HETIPABUIIBHBIC TPOOH. 1
6.2 47 [IpaBusbHBIC U HEMPABUIIHHBIC YACTH BEJTUYHH. 1
6.3 48 3agayn Ha YacTH. 1
6.4 49 Cwmemnransapie yucna. Ap.a. 1
6.5 50 BOM 10. Undopmatuka. JlepeBo UTpsl. 1
6.6 51 Brinenenue 11emmoit 4acTi U3 HEMpaBUILHOM APOOH. 1
6.7 52 3anuch CMENIaHHOTO YKCIIa B BHJIC HEMTPABUIILHOM IpoOH. 1
6.8 53 Crno)kxeHue ¥ BBIYUTAHUE JPOOEH. 1
6.9 54 [IpoBepounas padora. 1
6.10 |55 BOM 11. Uudopmartuka. lVccnenyem no3uuuu Ha AepeBe UTPHI. 1

7. CroxeHHe H BHIYUTAHHE CMEIIAHHBIX YHcea U apodeii (54 + 1 4 B/m moayab) |1
7.1 56 CnoxxeHue ¥ BBIYUTAaHUE CMELIAHHBIX YUCEl. 1
1.2 57 CnoxeHue ¥ BBIUYUTaHUE CMELIAHHBIX YUCel. 3aKpeIieHUE. 1
7.3 58 AJIMMHUCTPATHBHAsI KOHTPoJIbHAast padora 3a | mosyroame (Ne 3). 1
7.4 59 PHO Brrunranue cmermanueIx uynces suga 3 — 1 Ya. 1
7.5 60 BOM 12 «Mupopmatukar. Ilpoext «CtpaTterus nodeas» Ypok 1

pelleHus MPaKTHUECKUX, MPOESKTHBIX 3a/1a4.

7.6 61 Peseps . 1

8. I xausl 1 ynca0BoM Jy4 (84+ 2 4 B/ MOAYJIB)
8.1 62 [kanebr. 1
8.2 63 UucnoBoii my4. Ap.A. 1
8.3 64 Koopaunats! Ha syue. 1
8.4 65 PaccrostHue Mexay TOukaMu KOOPAMHATHOTO JIyya. 1
8.5 66 BOM 13. UndopmaTuka. Pemenue 3anad. 1




8.6 67 JIBI>KEHUE 10 KOOPAMHATHOMY JIy4Yy. 1
8.7 68 JIBUKEHME 110 KOOPAUHATHOMY JIy4y. 1
8.8 69 OnHOBpEMEHHOE IBIKEHHE TI0 KOOPIUHATHOMY JIydy. 1
8.9 70 [ToBTOpEHMUE. 1
810 |71 BOM 14. UndopmaTuka. BeiurpbliliHble CTpaTeTu B UTPE. 1
9. 3agauu Ha aBuxkenune (154+ 4 4 B/m MoayJIb)
9.1 72 OnHOBpEeMEHHOE JBUKEHUE. 1
9.2 73 CKopoCTh CONMMKEHUS M CKOPOCThH yJaJICHHS. 1
9.3 74 Bcerpeunoe nBmwxenue. 1
94 75 JIBMKEeHHE B MPOTUBOIOJIOKHBIX HAIPABJICHUSIX. 1
9.5 76 BOM 15. UndopmaTuka. BeipaBHuBaHuE, pelieHne HeoO0s3aTeabHbIX U | 1
TPYIHBIX 3a/1a4.
9.6 77 JIB>KEeHME BIOTOHKY. Ap.J. 1
9.7 78 JIBI>KEHME C OTCTaBaHUEM. 1
9.8 79 dopmyra 0 JHOBPEMEHHOTO JIBHKCHHUS. 1
9.9 80 Pemienne 3a1a4 Ha ABHKEHUE. 1
910 |81 BOM 16. UndopmaTuka. J[epeBo BEIUHCICHHUS. 1
911 |82 JIB>KEeHME BIOTOHKY. 1
9.12 83 3a1a4u Ha JBWKCHUE. 1
9.13 84 3amauu Ha BCE CITy4dau JABUKEHUS. 1
9.14 |85 BOM 17. Undopmatuka. PyOuk. [{ernouka BeimosiHeHHs iporpamMmbl. | 1
9.15 86 JlelicTBUS HaJ COCTaBHBIMH HMCHOBAHHBIMHU YHCJIAMHU. 1
9.16 87 HoBble emMHUIBI IUIOMA M. 1
9.17 |88 BOM 18. Undopmatuka. JlepeBo BBHIMOIHEHHUS TPOTPAMM. 1
9.18 |89 Peseps. 1
9.19 |90 Peseps. 1
10. Yrabl. U3mepenne yriaos. (11 4 + 2 4 B/l MoayJIb)
101 |91 CpaBHEHHE YTIIOB. 1
10.2 |92 Pa3BépnuyThiii yroa. CMeXHbIC YTIIbI. 1
10.3 |93 N3mepenue yrios. 1
10.4 94 VYrnoBo#i rpanyc . Ap.a. 1
105 |95 Tpancnoptup 1
106 |96 BOM 19. Uudopmartuka. J[epeBo BBIIIOJIHEHUS IPOTPaAMM. 1
10.7 | 97 N3mepenue yrios. 1
10.8 |98 KontpoabHas padora Ne4 3a |11 yerBepTh. 1
109 |99 PHO. Iloctpoenue yrnos. 1
10.10 | 100 [TocTpoenue yrios. 1
10.11 | 101 BOM 20. Mudopmatuka. [lepeBo Bcex BapUaHTOB. 1
10.12 | 102 VYruel. U3mepenue yrios. 1
10.13 | 103 VYruel. U3mepenne yrios. 1
11. Juarpammsl (11 y+ 5 4 B/ MOAYJIB)
111 | 104 Kpyroseie nuarpammsl. 1
11.2 105 Cronbyarbie 1 TUHEHHBIC AUATPAMMBI. 1
11.3 | 106 BOM 21. Mudopmatuka. [lepeBo Bcex BapUaHTOB. 1




11.4 | 107 [epenaya n3o0paxeHui. 1
115 | 108 KoopauHaTs! Ha IJIOCKOCTH. 1
11.6 | 109 [TocTpoenHue ToUek 1Mo uxX KOOpAUHATAM. /Ap.]. 1
11.7 | 110 Touku Ha OcAX KOOpAMHAT. 1
11.8 | 111 [Moctpoenue ¢uryp mo KoopAUHATAM. 1
119 | 112 BOM 22. UndopmaTuka. JIMHrBUCTHYECKHE 3a/1aUH. 1
11.10 | 113 I'paduk nBHKEHMS. 1
11.11 | 114 I'padux nBHKEHMS. 1
11.12 | 115 I'padux nBHKEHMS. 1
11.13 | 116 BOM 23. Undopmartuka. [lludposanue. 1
11.14 | 117 BOM 24. UndopmaTuka. /[uarpammsl. 1
11.15 | 118 I'paduk nBuxeHUs. 1
11.16 | 119 BOM 25. Undopmartuka. [Ipoext «Haia ckazkay. 1
12. MoBTOpenue (15 4 + 2 4 B/ MOYJIb)
121 | 120 Hymeparnust MHOTO3HAYHBIX YHCEIL. 1
122 121 Hymeparnust MHOTO3HAUHBIX YHCeNl. Ap.A. 1
12.3 122 BOM 26. Uudopmatuka. IIpoekt «/lHeBHUK HAOIIOAEHUS 32 Oroa0i» | 1
(6eckoMIIbIOTEpHAS YaCTh).
124 | 123 Hymeparnus MHOTO3HAYHBIX YHCEIL. 1
125 | 124 JlelicTBHS ¢ MHOTO3HAYHBIMU YHCJIAMU. 1
12.6 125 3agaun Ha IBUKEHUE. 1
12.7 126 Pemrenue 3amau. 1
12.8 127 Haxosxnenue motaay u nepuMeTpa. 1
12.9 128 Haxosxnenue moiaay u nepuMeTpa. 1
12.10 | 129 Pemtenue 3amauy. 1
12.11 | 130 Pemenne 3agad. Ap.a. 1
12.12 | 131 Pemtenue 3amauy. 1
12.13 | 132 T'oxoBasi aIMUHUCTPATHBHAS KOHTPOJILHAsi padoTra NeS, 1
12.14 | 133 BOM 27. Uudopmatuka. PHO IIpoekT «/[HeBHUK HAOIIOACHUS 32 1
MOT0/101» (KOMITBIOTEPHASI YacTh).
12.15 | 134 Peseps. 1
12.16 | 135 Peseps. 1
12.17 | 136 Peseps. 1
Hroro 136
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