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INOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma paspaboraHa Ha OCHOBE CICAYIONINX JOKYMEHTOB:

» Gdenepanphbiii 3aKk0H 0T 29.12.2012 roga Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
Denepauuny;

» OenepanbHBIA TOCYIAPCTBEHHBI 00pa30BaTEIbHBIM CTaHAAPT OCHOBHOT'O OOIETro 00-
pazoBanus (B pen. ot 31.12.2015)

* [IpumepHas ocHOBHasi 00pa3oBaTelIbHAs MPOrpaMMa OCHOBHOTO 001Iero 00pa3oBaHus;

* [IpumepHas mporpaMma 1o y4eOHbIM IpeaMmeraMm. MaTtemaTuka 7-9 Kiacchl: MPOEKT. -

M.: IIpocsewenue, 2011 rox;

* [Iporpamma ocHOBHOTO0 001Iero oOpaszoBanusi. Aareopa. 7-9 kiaaccol. ABTOpbI: T.
A. Bypmucrposa (Aareopa. CoopHuk padounx nporpamm. / — 9 kiaccenl / coct. T. A. Byp-
muctposa. /- M.: IIpoceemenue, 2011)

» GenepanbHoro nepeyns yueOnukoB Ha 2016-2017 yu. rox.;

* TpeboBanuii kK MTO;

* YcraBa OY;

U OpPHEHTHPOBAHA Ha HCIOJb30BaHHE YYeOHO-METOAMYECKOTO KOMILJIEKTa IO anredpe
1O.H. Makapsrues u ap. «IIpocsemienue».

[Tporpamma paccuutana Ha 102 yaca/ron (3 yac/Heax.) B K&KJIOM KJIacce B COOTBETCTBHU
¢ I'onoBbIM KaneHgapHBIM yueOHBIM rpadukoM padoTel mkoisl Ha 2016-2017 y4ueOHbIH TOA H
COOTBETCTBYET Yy4e€OHOMY IUIaHY HIKOJIBI.

B nponecce npoxoxaeHNs MaTepuana OCyIEeCTBISETCS TPOMEKYTOUHBIN KOHTPOJIb 3HA-
HUI ¥ yMEHUH B BUJIE CAMOCTOATENBHBIX PadOT, TECTOBBIX 3aJJaHHM, TBOPUECKUX paboT, Mo Mpo-
rpaMMe IpelyCMOTPEHbl TEMaTUYECKHUE KOHTPOJIbHBIE pa0OThI, B KOHIIE KaXXJI0r0 y4eOHOTo roaa
— UTOTOBasi KOHTPOJIbHAsS paboTa.



|. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA AJITEBPBI 7 -9
KJIACCBbI

Tpeboeanusa K pe3yivmamam 00yueHUA U 0CEOCHUA COOEPHCAHUA KypCa

PabGouas ImporpamMmma obecrneynBaeT JOCTHIKCHUE CICAYIOIIUX PE3YJIbTATOB OCBOCHUA 00-
paSOBaTeJIBHOP'I IMporpaMmMbl OCHOBHOTI'O 06]1_[61"0 O6paSOBaHI/I${I

JUYHOCHIHbLE?

1) chopMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHHS] K YYEHHIO, TOTOBHOCTb U CIOCOOHOCTH
00yyaromuxcsi K CaMOPa3BUTUIO U caM000pa30BaHUIO HA OCHOBE MOTUBAILIMU K OOYYEHHIO U 10-
3HaHHUIO, BBIOOPY JajbHEHIIero oopa3oBanus Ha 6a3e OpUEHTUPOBKH B MUpe MpodeccHil u mpo-
(eccroHaNbHBIX NPEANOYTEHHH, OCO3HAHHOMY IIOCTPOEHUIO MHJWMBUYaJbHOM 00pa3oBaTeib-
HOM TPaeKTOpPHUH C yUETOM YCTOMUYMBBIX IIO3HABATEIbHBIX HHTEPECOB;

2) C(i)OpMI/IpOBaHHOCTb HEJIOCTHOI'O MUPOBO33PCHUS, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOB-
HIO pa3BUTHUS HAYKH U O6H.I€CTB€HHOI71 IIPAaKTHUKH;

3) copMHUPOBaHHOCTh KOMMYHMKATHUBHOM KOMIIETEHTHOCTH B OOILEHUH U COTPYAHUYECTBE CO
CBEPCTHHKAMHM, CTAPIIMMHU ¥ MIIJAIINMH, B 00pa30BaTeNIbHOM, OOIIECTBEHHO TOJIE3HOH, Y4eOHO-
UCCJIEI0BATEIbCKOM, TBOPUECKOM U IPYIrUX BUJAX JESATEIbHOCTH;

4) ymeHue sICHO, TOYHO, 'PaMOTHO HM3J1araTb CBOM MBICIHM B YCTHOM M MUCHbMEHHOM pedH, MOHU-
MaTh CMBICJI ITOCTaBJICHHOM 3aJa4M, BBICTPAaUBAaTh AapPryMEHTALMI0, NPUBOJIUTH IIPUMEPHI U
KOHTPIPUMEDBIL;

5) MMpEaACTaBJIICHUE O MaTeMaTHYEeCKOH HAYKC KakK cq)epe YeJIOBEUYECKOM ACATCIIbHOCTH, 00 3Tanmax
eé pa3BuTud, O €€ 3HaUYMMOCTH JJIA Pa3sBUTHA HUBUIIN3ALIHUU;

6) KPUTUYHOCTh MBIIUJICHUSI, YMEHUE PACIIO3HABATh JIOTUYECKH HEKOPPEKTHBIE BHICKA3BIBAHMUS,
OTJINYATh TUNOTE3Y OT (aKTa,

7) KpC€aTHUBHOCTb MBIINUICHUA, WHUOHWATUBA, HAXOAYHNBOCTH, dAKTUBHOCTL IPU PCIICHHUU anreo-
panvdeCKuX 3aga4,

8) yMeHMEe KOHTPOJIUPOBATH MPOIIECC M PE3yabTaT yueOHON MaTeMaTHIECKOM IS TEIIbHOCTH;

9) ciocoOHOCTH K 3MOIMOHATILHOMY BOCHPHUSATHIO MaTEMaTHUYECKUX OOBEKTOB, 3314, pEIIeHUH,
pacCyKIEHUH.

Memanpedmemuble:

1) yMeHHe caMOCTOSITeNTFHO TIAHUPOBATh aJbTePHATUBHBIC MYTH JOCTHKEHUS IeNIel, 0CO3HAH-
HO BBIOMpaTh Hanbosee AP (eKTUBHBIE CIIOCOOBI PElIeHUs YUeOHBIX U MO3HABATEIBHBIX 33/1a4;

2) yMEeHHE OCYHIECTBIISATh KOHTPOJIb [0 PE3YNbTAaTy U MO Ccroco0y JAEHCTBUS Ha YpPOBHE MPOU3-
BOJILHOT'O BHUMaHUS U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI;

3) yMeHHe€ aJIeKBaTHO OLICHUBATh MPAaBUILHOCTH WM OLIMOOYHOCTh BHIMOJIHEHHs y4eOHO 3a1a-
4yH, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIIeHNUS;



4) 0cOo3HAaHHOE BJIAJICHHE JOTHUYCCKUMH JEHCTBUSIMH OIpPEACIICHUs MOHATHH, 0000IIeH s, yCTa-
HOBJICHUSI aHAJIOTUH, KIIACCU(PUKAIIMYA HA OCHOBE CAMOCTOSITETHHOTO BRIOOpAa OCHOBAHHM U KpH-
TEpPUEB, YCTAHOBJICHUS POJAOBHUIOBBIX CBS3CH;

5) YMCHHUEC yCTaHaBJIMBATh NPUYIUHHO-CICACTBEHHEIC CBA3U, CTPOUTH JIOTMYCCKOC PACCYXKICHUC,
YMO3aKJIKOUYCHUEC (I/IHILYKTI/IBHOC, ACAYKTHBHOC U I10 aHaJ'IOFI/II/I) " BBIBOJBI,

6) yMeHue co3/1aBaTh, MIPUMEHATh U MPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MO-
JICJIA U CXEMBI JIJISl pelIeHHs YIeOHBIX U O3HABATEIbHBIX 33/1a4;

7) yMEHHE OPraHU30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JACATEILHOCTD C YUUTEIEM
U CBEPCTHUKAMU: ONPEACIATh IENU, pacipeaesieHue GYHKIHUA ¥ poJield Y4aCTHHKOB, B3aUMO-
JIeCTBHE U 00IIHe CrIocOObI paboThI; YMEHHUE paboTaTh B IPYIINE: HAXOIUTh oOlee perieHue u
pa3pemiaTh KOHQIMKTHI HA OCHOBE COTJIACOBAHUS IMO3UIUN M y4€Ta MHTEPECOB; CIYIIATh MapT-
HEpa; GopMynHpOBaTH, APTYMEHTHUPOBATH U OTCTAMBATh CBOE MHCHHCE;

8) chopMuUpPOBAaHHOCTH YUEOHOU M OOIIETIOIB30BATEILCKON KOMIIETEHTHOCTH B 00JIACTU UCTIOJb-
30BaHUS WH()OPMAMOHHO-KOMMYHHUKAIIMOHHBIX TexHOJIOTUH (MK T-KOMIIeTeHTHOCTH);

9) IICPBOHAYAJIBHLBIC IIPCACTABIICHUS 00 naciax U 0 MCTOoAaX MAaTCMATHKH KaK 00 YHUBCPCAJIb-
HOM $3BbIKC HAaYKH U TEXHUKHU, O CPEACTBEC MOJACIINPOBAHUS SIBJICHUIN U IIpoucCCoOB;

10) yMeHue BUIETh MAaTeMaTUYECKYyIO 3a7auyy B KOHTEKCTE IPOOJIEMHOM cUTyallud B APYTUX
JUCLUIINHAX, B OKPYXKaIOIIEeH KU3HU;

11) ymMeHue HaXoAWTh B PA3IUYHBIX MCTOYHHKAX MH(OPMAINIO, HEOOXOAUMYIO ISl PEIICHUS
MaTeMaTHYeCKUX MpoOieM, U MPeACTaBIATh €€ B NOHATHON (opMe; NPUHUMATh PEIIeHUE B yC-
JIOBUSIX HEMOJHON U N30BITOYHOM, TOUHOW U BEPOATHOCTHON MH(OpMaLUH;

12) yMeHne MOHUMATh U MCIOIb30BaTh MAaTEMATUYECKUE CPECTBA HATISAHOCTH (PUCYHKH, Yep-
TEXH, CXEMBI U JIp.) U1 WUTIOCTPAIMK, HHTEPIIPETALUY, apTyMEHTaIUH;

13) ymeHue BBIABUraTh TUIOTE3bI IPU PELICHUN YUeOHBIX 3a/1a4 U TOHUMAaTh HEOOXOIUMOCTh UX
IIPOBEPKU;

14) ymeHue NpuMEHATh UHIYKTUBHbBIE U JIElyKTUBHbIE CIIOCOOBI pacCyKJIeHUH, BUIETh pa3iny-
HBIE CTPATErvM PELICHU 3a/1a4;

15) noHumMaHue CylmHOCTH alrOPUTMUYECKUX MPEINUCAaHUI U yMEHUE JAEMCTBOBAaTh B COOTBET-
CTBHH C MPEIIOKEHHBIM AITOPUTMOM;

16) YMCHHUE CaMOCTOATCIIBHO CTaBUTH LICJIH, BBIGI/IpaTB " CO3JaBaTh aJTOPUTMbI JJIs1 PCHICHUA
y‘{e6HLIX MAaTEMATHYCCKUX HpO6JICM;

17) YMCHHUC INNIAHHUPOBATH U OCYHICCTBIIATH ACATCIIbHOCTL, HAIIPABJIICHHYIO Ha PCHICHUC 3a1a4
HCCJIICA0BATCIILCKOI'0 XapaKTepa.

npeomemmuuoie:

1) ymenue paboraTh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTYpHpOBaHHE, U3BJICUEHUE HEOOXO0IU-
MOW MH(OPMALIMK), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOM MBICIHM B YCTHOW M NMHCbMEHHOH peyd,
MPUMEHSISI MaTeMaTUYECKYI0 TEPMHHOJIOTHIO U CHUMBOJMKY, HCIIONb30BaTh PAa3IUYHBIE SI3BIKH
MaTEeMaTHKHU (CIIOBECHBINA, CUMBOJIMYECKUH, TpadudecKuii), 0OOCHOBBIBATH CYXKICHHUS, MPOBO-
JUThH KJIaCCU(UKALIMIO, TOKA3bIBATh MATEMAaTHYECKUE YTBEP)KICHHS,

2) BnageHre 0a30BBIM MOHATUHHBIM amiapaTOM: UMETh MPEACTABICHUE O YUCIIe, BIAJICHUE CUM-
BOJIBHBIM SI3BIKOM alreOphl, 3HAHHE AJIEMEHTapHbIX (YHKIIMOHATIBHBIX 3aBHCUMOCTEH, (hopMHU-
pOBaHUE MPEACTABICHUIN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE U O Pa3IMUHbIX



crocobax UX u3ydeHus, 00 0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCAILIUX BEPOSTHOCTHBIN Xa-
paxTep;

3) yMeHue BBINOJHATH anredpandeckue MpeoOpa3oBaHMs PAMOHAIBHBIX BBIPAKECHUH, MPUMe-
HATH MX JUIS PEIICHHs Y4eOHBIX MaTeMaTH4ecKuX 3ahad U 3aJad, BOSHHUKAIOIIMX B CMEXKHBIX
y4eOHBIX IIPEaAMETax;

4) yMeHHe T0JIb30BaThCsl MAaTeMaTHUECKUMH (OPMYJIaMU U CaMOCTOSITETILHO COCTaBIATH (op-
MyJIbl 3aBUCUMOCTEN MEX1y BEIMUYMHAMU Ha OCHOBE OOOOIIEHHUS YaCTHBIX CIy4aeB U KCIEpH-
MEHTA;

5) yMeHue peliaTh JMHEWHbIE U KBaJApaTHbIE YPAaBHEHUS U HEPABEHCTBA, a TAK)Ke IPUBOJUMbIE K
HUM YpaBHEHHUS, HEPABEHCTBA, CUCTEMbI; MPUMEHSATH rpaduueckue MpeicTaBIeHUs s pelle-
HUS U UCCIEAOBAHUS ypaBHEHHUH, HEPABEHCTB, CUCTEM; MPUMEHSTH MOJYYCHHBIE YMEHUS IS
pelIeHus 3a/1a4 U3 MaTEMaTUKH, CMEKHBIX MPEIMETOB, TPAKTUKH;

6) OBIIAJICHUE CUCTEMON (DYHKIIMOHAIBHBIX MTOHITHH, ()YHKITHOHATBHBIM S36IKOM ¥ CHMBOJIMKOM,
yYMEHHE CTPOUTh Tpaduku (PyHKIUH, ONMUCHIBATh UX CBOMCTBA, UCIOIH30BaTh (PYHKIIMOHAIHHO-
rpa(bnqecxne MMPpEaACTaBJIICHUA JIA OIIMCAaHUA W aHalIn3a MAaTCMATHUYCCKUX 3ada4 U pCAJIbHBIX 3a-
BHUCHUMOCTCH;

7) OBJIaACHUEC OCHOBHBIMU crocodbamMu NpEACTaBJICHUA U dHAJIN3 CTATUCTUYCCKUX NAHHBIX; YMC-
HHC pCIIATh 3a/la4i Ha HAXOXKIACHHUC YaCTOThI U BEPOATHOCTU CJIy‘IaI;'IHLIX CO6BITPII>1;

8) yMeHHE NPUMEHSATh N3YUEHHbIE IOHITHS, PE3yJIbTaThl U METO/IbI MPU PEILICHUH 3a/1a4 U3 pas-
JUYHBIX Pa3/eiIoOB Kypca, B TOM YMCIIE 3a]a4, HE CBOAAIIMUXCSA K HEIIOCPEACTBEHHOMY IIPUMEHE-
HUIO U3BECTHBIX AJITOPUTMOB.

Ilnanupyemoie pesynomamot uzyuenus Kypca anzeopot ¢ 7 — 9 knaccax

PAIIMOHAJIBHBIE YU CJIA

BbINyCKHUK HAY4YUTCS:
1) noHUMaTh 0COOEHHOCTH JECATUYHON CUCTEMbI CUMCIICHHUS,

2) BJIAACTDb IMIOHATUAMHU, CBA3AHHBIMU C ACIIMMOCTBIO HATYPAJIbHBIX YUCCII;

3) BeIpakaTh YHMClia B SKBUBAJIEHTHBIX (popMax, BbIOMpasi Haubosee MOAXOASIIYI0 B 3aBUCUMO-
CTH OT KOHKPETHOHN CUTYyallUH;
4) cpaBHUBATh U YHOPSAAOYMBATh PallMOHAIbHBIE YUCIIA;
5) BBINOJIHATH BBIYMCIIEHUS C PAllMOHAIBHBIMM YHUCIAMH, COYETAsl YCTHBIE U NMMCBMEHHBIE TIPUE-
MBI BBIYUCIICHUH, TPUMEHSTH KaJIbKYJISATOD;
6) MCIIOJIB30BATh MOHATHS U YMEHMS, CBSI3aHHBIE C MPONOPLUUOHAIBHOCTBIO BEIMYUH, IPOLEH-
TaMU B X0/l PeIlIeHUs] MaTEMaTHUECKUX 3a]a4 U 33/1a4 U3 CMEKHBIX MIPEIMETOB, BHIMOIHITH He-
CJIOKHBIE IPAKTUUECKUE PACUETHI.

BbInycKHUK MOJIYy4YUT BO3MOKHOCTD:
7) MO3HAKOMHTHCS C TIO3UIIMOHHBIMU CUCTEMaMHU CYHCIICHUS C OCHOBAaHUSMH, OTIIMYHBIMU OT 10;
8) yriyOuTh 1 pa3BUTh NPEJICTABICHUS O HATYPAJIbHBIX YUCIAX U CBOHCTBAX JCIMMOCTH,
9) HayuuTbCS WCIOJB30BaTh MPHEMBI, PAMOHAIM3UPYIOIINE BBIYHCICHUS, MPHOOPECTH TPH-
BBIUKY KOHTPOJIMPOBATh BHIYUCIICHUS, BBIOMpAst MOAXOIALINHI 111 CUTyalllH CIIOCo0.

JIEMCTBUTEJBHBIE YUCJIA
BbINYCKHUK HAYYHTCS:
1) ucnonp30BaTh HauaIbHbIEC IPEICTABICHUS O MHOXKECTBE JIEHCTBUTEIIBHBIX YHCEIT;
2) BIajeTh NOHATUEM KBaJIPATHOTO KOPHS, IPUMEHATH €r0 B BHIUMCIICHUSX.
BbinycKHUK MOJIYYUT BO3MOKHOCTD:



3) pa3BUTh NMpPEACTABICHNE O YKHCIIE U YHCIOBBIX CHCTEMAaX OT HATYypPallbHBIX JI0 ICHCTBUTEIBHBIX
YUCEJl; O POJIM BBIYMCICHUH B YEIOBEYECKON IPAKTHUKE;

4) pa3BuUTh U YrIIyOUTh 3HAHUSA O JCCATHYHOM 3aIKCH JCHCTBUTEIBHBIX YKCE (IIEPUOIUUECKUE
U HETIEPUOANYECKUE APOOH).

NU3MEPEHUSA, HPUBJINKEHUS, ONEHKHU

BbInyCKHUK HAYy4YHTCSH:
1) HCIIOJIb30BATh B XO/JI€ PCIICHHUA 3ada4 3JICMCHTAPHBIC MIPCACTABIICHUA, CBA3AHHLIC C HpI/I6J'II/I-
KEHHBIMU 3HAYCHUSIMH BEJTUYHH.

BbinycKHUK MOJYYUT BO3MOKHOCTD:
2) IOHATB, YTO YMUCJIOBBIC JAHHBIC, KOTOPHIC UCIIOJIB3YIOTCA AJIA XapaKTCPUCTUKU OG’bGKTOB OK-
pPYXalolero Mupa, SBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO MO 3aIUCH MPUOIH-
JKEHHBIX 3H8,‘~I€HHI>1, COACPpIKAIINXCS B I/IH(l)OpMaLII/IOHHbIX HUCTOYHHKAX, MOXHO CYyJIUTbL O IIO-
IPEUTHOCTU TPUOIHKEHUS;
3) NOHSATH, YTO MOTPEIIHOCTh PE3YJIbTaTa BEIYMCICHUI JOJIKHA OBITh COM3MEpUMa C TOTPELIHO-
CTBIO UCXOIHBIX JIAHHBIX.

AJI'TEBPANYECKHUE BBIPAKEHUSA

BbinycKHUK HayYuTCS:
1) BnageTh NOHATUSAMH «TOXKJECTBO», «TOXKIECTBEHHOE IMpeoOpa3oBaHue», pelaTh 3a1a4u, co-
Jieprkaiiye OyKkBeHHbIE JaHHbIE; padoTaTh ¢ popMyIamu;
2) BBINOJHATH peoOpa30BaHusl BIPAKEHUH, COAEPKALIUX CTENEHH C LEIbIMU NOKa3aTeIs MU 1
KBaJIpaTHbIE KOPHU;
3) BBINOJIHATE TOKECTBEHHbIE TPEOOPA30BaHUS PALIMOHATIBHBIX BBIPAKEHUH Ha OCHOBE MPABUII
JeMCTBUI HaJl MHOTOWJICHAMHU B JIreOpandecKiuMu ApoOsSMHU;
4) BBINOJIHATH Pa3I0kKEeHNE MHOTOUJICHOB HA MHOYKHUTEIH.

BbInycKHUK MOJYYUT BO3MOKHOCTD:
5) Hay4YHUThCS BBIIOJNHATH MHOTOLIATOBBIC ITPE0OPA30BaHMUS PAlMOHATBHBIX BBIPAXKEHHIA, TIPHMe-
HSIsl IMPOKUI HAOOp cr1ocoO0B U MPUEMOB;
6) NPUMEHATH TOXKIECTBEHHBIC NMPE0Opa30BaHUs AJIsl PELICHUs 3a1a4 M3 Pa3InuHbIX Pa3/eiioB
Kypca (HanpuMmep, JUisl HaXOKJISHHUs] HanOOJIbIIero/HauMEHbILIEr0 3HaYEHHSI BBIPAKEHUS ).

YPABHEHUSA

BbinmyckHUK HayYHuTCS:
1) pemaTb OCHOBHBIE BBl PAllMOHAJIBHBIX YPAaBHEHMH C OJHOW NMEPEMEHHOM, CUCTEMBI JBYX
YPaBHEHHH C IBYMs IEPEMEHHBIMU;
2) moHMMAaTh YpaBHEHHE KaK BaKHEUIIYI0O MAaTEMaTHUECKYIO MOJEIb /ISl ONUCAHUS U U3YUEHHUS
pa3sHOOOpa3HBIX PeaJbHBIX CUTYAlU, peIIaTh TEKCTOBBIE 3a/1a41 alNreOpanyeckuM METOI0M;
3) npuMeHsATh rpaduuecKkue MpeacTaBiIeHUs JJIs MCCIEAOBAHUS YpaBHEHUN, UCCIIEOBAHUS U
pELICHU CUCTEM YPABHEHUH C IBYMs IIEPEMEHHBIMU.

BbInyCKHUK MOJTYyYUT BO3MOKHOCTD:
4) oBnaneTh CHENHaTbHBIMU NPUEMaMH pPEIICHHs YPaBHEHUIH M CHCTEM ypaBHEHHIA; YBEPEHHO
MPUMEHSITH armnapar ypaBHeHUN
JUISL PELIeHUs1 Pa3HOOOPA3HBIX 33/1a4 U3 MAaTeMaTUKH, CMEXHBIX IPEIMETOB, TPAKTUKH;
5) npuMeHsTh rpaduyecKre IpeICTaBICHUS IS KCCIICAOBAHUS YPaBHEHHI, CHCTEM YpaBHECHHUIA,
coJepxalmx OykBeHHbIe KO3 (DUITUEHTHI.

HEPABEHCTBA
BbInyCKHUK HAYYHTCSH:
1) noHMMaTh U IPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHBIE C OTHOLIEHHEM HEpaBEH-
CTBa, CBOMCTBA YHCIIOBBIX HEPABEHCTB;
2) pemiath JUHEHHBbIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CHCTEMBI; pelllaTh KBaJpaTHBIC
HEPaBEHCTBA C ONOPOH Ha rpaduuecKue NpeICcTaBIeHus;
3) npUMEHATH annapar HEPABEHCTB JJIs PELLICHNUS 3aa4 U3 pa3Iu4HbIX pa3AeiioB Kypca.



BbINYCKHUK MOJTYYHT BO3MOKHOCTh HAYYHUTHCS:
4) pa3HOOOpa3HBIM MpHEMaM JI0Ka3aTeNIbCTBA HEPABEHCTB; YBEPEHHO NMPHUMEHSTD armnapar Hepa-
BEHCTB ISl PELICHUs pa3HOOOPa3HBIX MaTEMAaTHUECKHX 3a7ad M 33/1a4 U3 CMEXHBIX PEIMETOB,
NPaKTUKU;
5) mpuMeHsTh rpaduyuecKue IMPEICTABICHUS Ul HCCICIOBAHUS HEPAaBEHCTB, CHCTEM Hepa-
BEHCTB, COJiepKaluX OyKBeHHbIE KO3()PUIIUEHTBHI.

OCHOBHBIE NIOHATHUA. YUCJIOBBIE ®YHKIIUAN

BbINyCKHUK HAYYHUTCS:
1) moHMMaTh M UCIHONB30BaTh (PYHKIMOHAIbHBIC MOHATUSA U S3BIK (TEPMUHBI, CUMBOJIUYECKHUE
0003HaueHUs ),
2) cTpouTh rpaUKu 3JIeMEHTapHbIX (YHKIIMIL; HCCIeI0BaTh CBOMCTBA YMCIOBBIX (DYHKIUN Ha
OCHOBE M3Y4EHUS MOBEACHUS UX TPaPHKOB;
3) noHuMaTh (QYHKIUIO KaK BaXKHEHUITYI0O MATEMAaTHYECKYIO0 MOJEIb JIJIsl OMMCAHUS MPOIIECCOB U
SIBIICHUI OKPY’KAIOIIET0 MHUpPa, MPUMEHATH ()YHKIIMOHAIBHBIN S3bIK JJIs1 OTIMCAHMS M HCCIIE0Ba-
HUS 3aBUCUMOCTEH Mex 1y PU3NYECKUMU BETMUYNHAMH.

BhInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCS:
4) mpOBOAWUTH UCCIIEIOBAHHMS, CBI3AHHbBIC C M3YYCHHEM CBOMCTB (DYHKIMM, B TOM YHCIIE C HC-
MOJIb30BAaHNEM KOMIIBIOTEPA; Ha OCHOBE I'pa)MKOB M3yYCHHBIX (YHKIIHMA CTPOUTH OOJIEe CIIOXK-
HbI€ IpadUKH (KyCOUHO-3a/IaHHbIE, C «BBIKOJIOTHIMIY» TOYKAMU U T. I1.);
5) ucnonb30BaTh (QYHKIIMOHAIBHBIC MPEACTABICHUS U CBOWCTBA (QYHKIMN UIsS PEIICHHUS MaTre-
MaTHYECKHX 3a]a4 U3 pa3INuHbIX Pa3/lesoB Kypca.

YUCJIOBBIE ITOCJIEJOBATEJBHOCTH
BbinycKHUK HAyYHuTCS:
1) moHMMAaTh U MCIIONB30BATh SA3BIK MOCIEI0BATENILHOCTEH (TEPMUHBI, CUMBOJIMYECKHE 0003Ha-
YEHMUS);
2) npuUMeHATh (GOPMYIIbI, CBSI3aHHbIE C apU(PMETUYECKONH U T€OMETPHUUECKONW MPOrpeccusMu, 1
anmnapat, chOpMUPOBAHHBIN MpPU W3YYEHUU OPYTHX pa3felioB Kypca, K pelIeHHIO 3a7ad, B TOM
YHCIIe C KOHTEKCTOM U3 PealbHON KU3HU.
BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCS:
3) pemath KOMOMHUPOBAHHBIC 33/1a4U C TIPHMEHEHHEM (HOPMYIT N-TO YJIeHa U CYMMBI TIEPBBIX N
YWIEHOB apU(PMETUYECKON M TeOMETPUUECKON MPOrpeccuil, MpUMEHss MPH 3TOM amnmnapar ypas-
HEHUI 1 HEPaBEHCTB;
4) moHMMAaTh apUPMETHUYECKYI0 U TEOMETPHUUECKYIO MPOrPEcCHU KakK (YHKIMH HATypaabHOTO
apryMeHTa; CBS3bIBaTh apu(METHUECKYIO NMPOTPECCHIO C JIMHEHHBIM POCTOM, F€OMETPUYECKYIO
— C DKCIIOHEHIIMATIbHBIM POCTOM.

OINMUCATEJBHASI CTATUCTUKA
BbInycKHUK HAay4YUTCs UCTIOIB30BaTh MPOCTEUIIINE CIIOCOOBI MPEICTABICHHS U aHAIHU3a
CTATUCTUYECKUX JaHHBIX.
BbINyCKHUK TMOTYYHT BO3MOXHOCTh MPHOOPECTH MEPBOHAYATBHBIN OMBIT OpraHU3aINH
cOopa JaHHBIX MPHU MPOBEACHUH OMPOca OOIMIECTBEHHOTO MHEHHS, OCYIIECTBISATh WX aHAJM3,
MPEJICTABIISITh PE3YNIbTAThl ONIPOCa B BUIE TAOIUIIbI, THATPAMMBI.

CJIYUYAMHBIE COBBITUS U BEPOSITHOCTbD
BblﬂyCKHI/IK Hay‘-H/ITCSI HaXO0OUTh OTHOCI/IT@J’ILHYI—O ‘—IaCTOTy n BepOSITHOCTB CHy‘IaﬁHOFO
COOBITHSL.
BBINYCKHUK MTOJYYHT BO3MOXKHOCTH MPHOOPECTH OIBIT MPOBEACHUS CAYIalHBIX KCITe-
pI/IMeHTOB, B TOM YHUCJIC C ITOMOIIBIO KOMHBIOTepHOFO MO[[GJ'II/IpOBaHI/IH, I/IHTepHpeTaL[I/II/I nux pe-
3yJIbTaTOB.

KOMBHUHATOPUKA



BbINyCKHHUK Hay4uTCs pemarh KOMOMHATOPHBIC 3a7ayl HA HAXO0XKJICHHE YhCia 00BbeK-
TOB MJIM KOMOMHAITHH.

BbINYCKHHMK TIOJydUT BO3MOXKHOCTh HAYYUTHCS HEKOTOPHIM CIICIHMATbHBIM HpUEMaM
peleHnss KOMOMHATOPHBIX 3a7ad.

Il. COAEPKAHUE KYPCA
APUDMETHKA

PanmonanbHble ymcia. PacumpeHHe MHOXXECTBAa HATYpaJIbHBIX YHCEI A0 MHOKECTBA LCIIBIX.
MHoOKecTBa IENIBIX YHCEI 10 MHOXKECTBA panuOHaJIbHBIX. PanyonansHOE YHCII0 KaK OTHOIICHHE
m/n, e m — 1EeI0e YMCJI0, N — HaTypalbHOE. Crernens ¢ OCJIBIM ITIOKA3aTCIICM.

JeiicTBuTebHBbIe unMcaa. KBanpaTHeiii kopeHb U3 unciia. KopeHb Tperbeil cremneHu. 3amuch
KOpHEH C MOMOIIBIO CTENEeHU ¢ ApOOHBIM MoKa3zareneM. [loHaTue 00 UppalroOHAIBHOM YHCIIE.
HppanvoHaIBHOCTE YUCIIA U HECOM3MEPUMOCTh CTOPOHBI M IMArOHAIM KBajpara. JlecaTudHble
npUOIMKEHUS UPPALMOHATIBHBIX uncel. MHOXKECTBO JNEHCTBUTENbHBIX YHCEN; MPEICTaBICHUE
JEHCTBUTENFHBIX YHCEN OCCKOHEYHBIMH JIECATHYHBIMU ApoOsiMu. CpaBHEHHUE IEHCTBUTEIBHBIX
yrcen. KoopaunatHas npsimas. M3o0paskeHre yucen TOYKaMH KOOPAMHATHON IpsiMoid. Yucio-
BBIE IIPOMEKYTKHU.

HN3mepenusi, npudam:keHusi, oeHKU. Pa3mMepbl 0O0BbEKTOB OKpYXKAIOLIETO MUpa (OT 3JIEMEH-
TapHbIX YacTul 10 BceneHHol), JNINTENbHOCTh MIPOLECCOB B OKpYXarolleM Mupe. Boiaenenue
MHOJKUTENSI — CTENEHU JEecsITH B 3amucu uucna. [IpubnmxéHHoe 3HaueHue BEIMYUHBI, TOY-
HOCTb NpuOImkenusd. [Ipukuaka u orieHKa pe3ynbTaToB BEIYMCICHUN.

AJI'EEPA

AJredpanyeckue BbIpaskeHHMsl. BykBeHHbIE BbIpa)XE€HUS (BBIpaXKEHUs C NEepeMEeHHbIMU). YUu-
CJIOBOE 3HaueHUe OYKBEHHOTrO BbIpaxkeHHs. JlomycTuMble 3HaueHus nepeMeHHbIX. [loncraHoBKa
BBIp@KEHUII BMeCTO mepeMeHHbIX. [IpeoOpazoBaHne  OYKBEHHBIX BBIPQ)KEHHUH Ha OCHOBE
CBOICTB apumernueckux aeiicTsuil. PapeHcTBO OykBeHHBIX BhipaxkeHUll. ToxnaectBo. CreneHb
C HaTypaJbHBIM IIOKa3aTelneM U €€ cBoicTBa. OJHOUWIEHb U MHOrOWwIeHbl. CTeleHb MHOTOWIe-
Ha. CloXeHue, BBIYUTaHUEe, YMHOKEHHE MHOTOUJIeHOB. DOpMYIIbl COKPAIIEHHOTO YMHOXKEHMUS:
KBaJpaT CyMMBbI U KBajpaT pasHocTH. @opmyia pazHocTH KBajapatoB. [Ipeobpa3oBaHue 1eaoro
BBIPDAKEHHSI B MHOTOWIEH. Pa3nokeHne MHOTOWIEHOB Ha MHOXUTENH. MHOIO4YIEHBl ¢ OJHOM
nepeMeHHO. Kopenb MHOrowieHa. KBagpaTHblil TpEXWIEH; pa3oKEHUE KBAIPaTHOIO TpEXuile-
Ha Ha MHOXXUTeNH. Anredpandeckast 1poos. OCHOBHOE CBOMCTBO anredpandeckoit qpoou. Cio-
JKEHHE, BBIUUTAHHE, YMHOXKEHHE, JieleHue anredpanyeckux apodeil. CTeneHp ¢ 1esbM MoKa3a-
TesneM U e€ cBoiicTBa. PanmoHanbHble BRIpaXXEHUS M UX IpeoOpa3zoBaHus. Jloka3aTenbCTBO TOXK-
nectB. KBanparusie kopau. CBoiicTBa apu(METHUECKUX KBAJAPATHBIX KOPHEH M MX NMPUMEHEHHE
K IpeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN U BHIYUCICHUSM.

YpaBHenusi. YpaBHeHue ¢ onHON nepeMeHHoON. Kopenb ypaBHeHus. CBOMCTBa UMCIIOBBIX pa-
BeHCTB. PaBHOCHITBHOCTE ypaBHeHui. JInHeiiHOe ypaBHeHHe. KBagpaTHoe ypaBHeHue: Ghopmyra
KOpHEM KBaJpaTHOro ypaBHeHUs. Teopema Buera. Pemenue ypaBHEHUN, CBOIAIINUXCS K JIMHEN-
HBIM U KBaApaTHbIM. [Ipumepsl penieHust ypaBHEHUN TPEThe U YETBEPTOM cTeneHeil. Pemenue
JIpOOHO-pallMOHATILHBIX YPaBHEHUH. YpaBHEHHUE C IByMs IepeMeHHbIMU. JInHeHoe ypaBHeHHE
C IBYMSI [IEPEMEHHBIMU, IPUMEPHI PELICHUS YPABHEHUH B LIeJIbIX yncaax. CucreMa ypaBHEHUH ¢
JIBYMsI IEPEMEHHBIMH. PaBHOCUIIBHOCTH cucTeM. CUCTEMBI JBYX JUHEHHBIX YpaBHEHUH C IBYMsI
MIEPEMEHHBIMH; PELIECHUE MOJCTAaHOBKOW U cllokeHueM. [IpumMepsl pereHus CUCTeM HEIUHEH-
HBIX YpaBHEHUH C JIByMsI IIEpEMEHHbIMU. PeleHne TeKCTOBBIX 3a7ay aireOpanyeckuM CIOCo-



60oM. JlekapToBbI KOOPJIMHATHI Ha MJIOCKOCTH. ['paduueckast MHTepIpeTausl ypaBHEHUS C ABYMsI
nepeMeHHbIMH. ['paduK TUHEHHOTO YpaBHEHHSI C ABYMsI IEPEMEHHBIMH; YTIIOBOM KOA(h(UIIUEHT
MPSIMO; YCIIOBUE MapaUICIbBHOCTH MPAMBIX. ['paduku mpocTeduX HEITWHEHWHBIX YpaBHCHHI:
napaboia, runep0oiia, OKpy>KHOCTh. [ padudeckass HHTEpIpETaUsl CHCTEM ypaBHEHUHN C JBYMsI
MepEMEHHBIMHU.

HepaBencrBa. UucnoBble HepaBeHCTBA U MX CBOMCTBAa. HepaBeHCTBO ¢ OJIHOW NEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBEeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IepeMeHHOU. KBanpaTHble He-
paBeHcTBa. CHCTEMbI HEPABEHCTB C OJJHON NIEPEMEHHOM.

OYHKIIUH

OcHoOBHbIE MOHATHS. 3aBUCUMOCTH Mex 1y BenuunHamu. [lonstue ¢pynkuun. O0nacts onpene-
JICHUSI ¥ MHOKECTBO 3HadyeHwWid QyHkmmu. CriocoObl 3amanus ¢yHkiuu. ['paduk QyHKIHM.
CgoiicTBa (yHKIMH, NX 0TOOpaxkeHue Ha rpaduke. [Ipumeps! rpaduxos

3aBI/ICI/IMOCTeI>'I, OTpaXarlux p€ajJlbHbIC ITIPOLCCCHI.

YucnoBble pyHKun. OyHKINHN, OMHUCHIBAIONIUE MPAMYIO OOpaTHYIO MPOMOPIUOHAIBHBIC 3a-
BUCUMOCTH, UX rpaduku u cBoiictsa. Jluneiinas ¢pynkuus, eé€ rpaduk u cpoiicrBa. KBagpatnu-
Hast QyHKIUs, e€ rpaduk u cBoiicTBa. CTeneHHble (QYHKIMH C HATYPAIbHBIMH [TOKA3aTEISIMH 2 1

3, ux rpaduku u cBoiictBa. ['padukn Gpyrkumii y =X,y = Vx ,y=|x]|.

YucinoBbie MOCACA0BATEIBHOCTH. [[OHATHE YMCIOBON MOCIIENOBATEIBHOCTH. 3aaHUE I1OCIIE-
JIOBAaTEIILHOCTU PEKYPpPEeHTHOU (GopMynoil u ¢opmynoil N-ro wieHa. Apudmerndeckas u reo-
MmeTpuueckas nporpeccuu. @opmysl N-ro wieHa apupMETUYECKON U TeOMETPUUYECKON Iporpec-
CHii, CyMMBI IEpBbIX N-X uieHOB. M300pakeHne uieHOB apu(METHUECKOW U TeOMEeTpUUYECKOM
MPOTPECCUl TOYKAMH KOOPJIWHATHOM IUIOCKOCTH. JIMHEHHBIA W 3KCIOHEHIMAJIbHBIA POCT.
Crno’xHbIe POLIEHTHI.

BEPOATHOCTD H CTATHCTHKA

OnucaresbHasi craTucTuKa. [IpencraBienne NaHHBIX B BHJE TaONMIl, IUarpaMM, rpa@ukos.
Cnyyvaiinas n3MeHUMBOCTh. CTaTHCTUYECKUE XapaKTEPUCTUKU HAabopa JaHHBIX: cpelHee apud-
METHYECKOe, MeJIMaHa, HanOoJblllee U HauMEHbIIIee 3HaUeHUsl, pa3-

Max. HpeI[CTaBJ'IeHI/IC 0 BLI60pO‘lHOM HCCICAOBAaHUHU.

Cayuaiinble cOOBITHSI M BePOSITHOCTB. [IOHATHE O CiydaliHOM OIBITE U CIly4yailHOM COOBITHH.
Yacrora cioyyaitHoro coobiTusi. CTaTUCTHUECKUN MOAXO0J K MOHATHIO BEpOSTHOCTU. BeposTHo-
CTH TIPOTHUBOIIOJIOKHBIX cOOBITHH. He3aBrucruMbie COOBITHS. Y MHOKECHHIE

BepOHTHOCTCﬁ. I[OCTOBCpHLIe 1 HEBO3MOJXKHBIE COOBITHS. PaBHO BO3MOXKHOCTH coObITHI. Kitac-
CHUYCCKOC OIIPECACIICHUC BEPOATHOCTHU.

KomOunaTopuka. Pemenne koMOMHATOPHBIX 3a7ad mepebopoM BapuaHToB. KoMOuHaTopHOE
npaBuiIo0 yMHOKeHUs. [lepecTanHoBKH

U QaxkTopua.
JIOTUKA U MHOKECTBA

TeopeTHUKO-MHOKeCTBEHHbIE MOHATHSA. MHOXKECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHUE MHOXKECTB
MIEPEYUCIICHUEM DJIEMEHTOB, XapaKTePUCTHUECKUM CBOMCTBOM. CTaHAapTHBIE 0003HAYCHUS YH-
CJIOBBIX MHOXeCTB. [lycToe MHOXECTBO M ero obo3Hauenue. [lonmHOoxkecTBO. O0BeAMHEHUE U
NepeceueHre MHOKECTB, Pa3HOCTh MHOXKECTB. MIlmtocTpalius OTHOIEHUH MEXy MHOXKECTBaMU
C IIOMOILIBIO uarpamm Diinepa — Benna.



JaeMeHTHI JOrukH. IloHsATHE O PaBHOCHUJIIBHOCTH, CJICIOBAaHUU, yHOTpe6neHHe JJOTHYCCKHUX
CBA30K eciu ..., mo ..., 8 MOM U MOJbKO 6 mMOM ciiydae, JOTHYCCKUC CBA3KU U, UTU.

MATEMATHKA B UCTOPHYECKOM PA3SBUTHH

Hcropus hopMupoBaHHs MOHITUS YHCIA: HATypalbHBIE YMCIA, APOOH, HEAOCTATOUYHOCTH pa-
LUOHAJIBHBIX YHCEN [UIsl T€OMETPUYECKMX H3MEPEHMH, MppaluoHalbHble 4ucia. CTapuHHBIE
cucteMsbl 3anucu uucen. [pobu B BaBuinone, Erunte, Pume. OTKpbITHE AECATHYHBIX TPOOECH.
CrapunHble cucteMsl Mep. Jlecatuunble 1podu u MeTpuyeckas cuctema mep. IlosBinenue orpu-
LIATEJIBHBIX YHCEI

u Hyis. JI. Maraunkwuid. JI. Diinep. 3apokieHue areOpsl B Heapax apugMeTukn. An-Xope3mu.
Poxnenune OykBenHo# cumBosuku. [1. ®epma, @. Buer, P. [lekapt. MicTopust Bonpoca 0 Haxox-
neHur GopMyIT KOpHEH anreOpandecknx YpaBHCHUM, HEPa3peIIMMOCTh B pauKaiax ypaBHCHHUN
crenenu, oonbmen yetbipéx. H. Taptanss, k. Kapnano, H. X. A6ens, O. ['anya. M3o00perenue
METO/1a KOOPAWHAT, MO3BOJISIOIIETO IEPEBOIUTh TEOMETPUIECKHE OOBEKTHI Ha S3bIK anreopsl. P.
Hexaprt u 1. ®epma. [Ipumepsl pa3nuuHbIX CUCTEM KOOPAMHAT Ha IUIOCKOCTU. 3aaada Jleonapao
[Tuzanckoro (PuboHayun) o Kposmkax, yuciaa @udonayuu. 3asaya o maxmatHou nocke. Mcro-
KU TEOPHUU BEPOSITHOCTEN: CTPaxoBOE€ Aen0, azapTHbie Urphl. I11. ®epma u b. Ilackans. f. bep-
Hyu. A. H. Konmoropos.



I1l. TEMATHYECKOE IINTAHUPOBAHUE

TemaTnyeckoe MIaHUPOBAaHUE PACCUMTAHO HA MPEAMETHYIO JuHUI0 yueOHukoB FO. H. Makapsbi-
4yeBa U APYrux. 7-9 kiaccel, ¢ yu€ToM NpOXOKIAeHUs Kypca anredpsl: 7 kinacc — 102 gaca, 3 yaca
B Hememro; 8 kiacc - 102 yaca, 3 yaca B Heneno; 9 knacc - 102 yaca, 3 yaca B HEENIIO.

Aunredpa
7 KJIACC

OcHoBHOE COodEepKaHME 110 Te-
MaM

XapakTepucTHKA OCHOBHBIX BH/I0B JeATeIbHOCTH y4e-
HUKA (HA YPOBHe Y4YeOHBIX JeiicTBHIA)

I'nasa 1. Beipa:keHus, TO/AeCTBA, ypaBHeHHUs 22 yaca

Breipaxenus

[TpeoOpa3oBanue BbIpaXKEHUN
Konrtponsnas padora Ne 1
YpaBHEHHE C OAHON IEPEMEHHON
CratucTuyeckue XapaKTepUCTH-
KU

KonTponbhas padota Ne 2

Haxonuth 3HaYeHUs YHUCIOBBIX BBIPAXKEHUH, a TaKXKE BbI-
paKEeHUN C TepeMEHHBIMU MPH YKA3aHHBIX 3HAYCHHSX TIe-
peMeHHbIX. Mcnonbs3oBare 3Haku <, >, <, >, yuTaTh U CO-
CTaBJISATh IBOMHBIE HEPABEHCTBA.

BeimonuaTe mpocteifiime npeoOpa3oBaHUS  BbIpAXKEHUI:
IPUBOANUTE TOJOOHBIE CllaraeéMble, pacKpbIBaTb CKOOKH B
CyMME€ WJIM Pa3HOCTH BBIPAYKEHUM.

Pemarsn YpaBHCHUA BHA aX = b IIPpU PA3HBIX 3HAYCHUAX a4 U
b, a TaK’KC HECJIOXKHBIC YPAaBHCHUSA, CBOAAIINECCS K HUM.

Hcnons30BaTh arrmapar ypaBHeHI/Iﬁ AJid pCHICHUSA TCKCTO-
BbIX 3a/la4, HUHTCPIIPETUPOBATHL PC3YJIbTAT. Hcnons30BaTh
HpOCTCfIH.IPIC CTaATUCTUYCCKUC XAPAKTCPUCTHUKU (cpenHee
apI/I(I)MCTI/I‘-ICCKOe, pa3Max, Mmoaa, MG,Z[I/IaHa) IJI aHaJln3a ps-
Ja JaHHBIX B HECJIOXKHBIX CUTyallusX.

I'nasa 2. ®ynxuuu 11 yacon

OyHKIMU 1 UX TpaduKu
Jlunelinas QyHKIUSA
KonTponbnas padota Ne 3

Brrancnsats 3HaueHue GYHKIHH, 33JaHHONW (HOpMYIOi, co-
CTaBIATH TAaOIHUIBI 3HaYeHnH QyHkiuu. Ilo rpadpuxy pyHk-
[IMM HAaXOJWUTh 3HAYEHHE (PYHKIMU [0 MU3BECTHOMY 3Haye-
HUIO apryMeHTa U pematbh oOpaTHyio 3afady. CTpouts rpa-
(GUKH TIPSIMOM POTOPIIMOHATBPHOCTH M IMHEWHON ()YHKIIUH,
ONHUCHIBATh CBOMCTBA 3TUX (yHKIMHA. [loHUMaTh, KaK BiIHSs-
eT 3HaK koddduuuenta k Ha pacnosioxeHne B KOOpAMHAT-
HOM IutockocTH rpaduka ¢pyHkuun Y=KX, rae k # 0, xak 3a-




BUCHT OT 3HaueHHii K u b B3amMHoe pacmonoxenue rpadu-
KOB JByX ¢yHkuuid Buma Y = kx + b. HMuarepnperupoBars
rpaduKy peaNbHbIX 3aBUCHUMOCTEH, OMHCHIBAEMBIX (OpMY-
gamu Buga Y = kX, tne k£#0uy =kx + b.

I'naBa 3. CteneHnp ¢ HATYpaJIbHBIM NOKa3aTeseMm 11 yacos

CremneHs 1 €€ CBOMCTBA
OHOYIEHBI
Konrtponsnas padora Ne 4

Boruncisth 3HaYCHUS BBIpOKEHHN BHIA ™, TA€ a — POM3-
BOJIHOE YMCJIO, N — HATyPAJIbHOE YUCIIO, YCTHO U NMUCbMEH-
HO, a TaKXe C MOMOIIbK KaIbKyasATOpa. POpMyIMpoOBaTh,
3aluCchiBaTh B CHMBOJHUYECKOW (opMe U OOOCHOBBLIBATH
CBOMCTBA CTENEHU C HATypaJbHbIM NoOKa3areseM. lIpume-
HATH CBOMCTBA CTENEHU /I MPeoOpa3OBaHUs BHIPAXKECHHUIA.
BhINIONHATE YMHOXKEHHE OJHOWICHOB U BO3BEACHUE OJIHO-
uleHOB B cTeneHb. CTpouTh rpaduku (QyHKUMHA y = x2,
y = x3. Pemars rpaduuecku ypaBHeHus x2 = kx + b,
x3 = kx + b, rne k u b — HexoTopsle ynca.

I'maBa 4. Muoro4iennl 17 yacon

CymMa 1 pa3HOCTb MHOTOWJIEHOB
IIpousBeneHne OgHOWIEHA H
MHOTOYJIEHA

KonTponbhas padota Ne 5
IIpou3sBeneHrEe MHOIOUYJIEHOB

KonTponbnas padota Ne 6

3anuchIBaTh MHOTOWIEH B CTaHJAPTHOM BHJE, OIPEIEISTH
CTEIIEHb MHOT'OUWICHA. BBINOIHATE CIOXKEHUE U BBIUUTAHUE
MHOT'OWICHOB, YMHOK€HHE OJHOWIECHAa HA MHOTOWIECH H
MHOT'O4YJIEHa Ha MHOTOWICH. BBINOIHATE pa3iioKEeHUEe MHO-
ro4YJI€Ha Ha MHOYKUTEIH, UCIIOJIb3Yysl BBIHECEHUE MHOXKHUTEIS
3a CKOOKM M c1toco0 rpynnupoBku. [IpumeHsTs n1eicTBUS C
MHOTOYJIEHAMH TIPU PELIEHUH pa3HOOOpa3HbIX 3ajad, B ya-
CTHOCTH IIpU PELIEHUU TEKCTOBBIX 3aJa4 C MOMOILIBIO ypaB-
HEHUU

I'maBa S. ®opmyJibl COKpAIICHHOT0 YMHOKeHHs 19 yacoB

KBagpar cymMMBl M KBagpar pas-
HOCTH

Pasnocts kBajmparoB. Cymma u
pa3sHOCTh KyOOB

Konrponsnas padora Ne 7
[IpeoOpazoBanre 1eNbIX BBIpa-
AKEHUMN

KonTponbhast paborta Ne 8

Jloka3bIBaTh CIPaBEIIMBOCTh (POPMYNI COKPALIEHHOTO yM-
HOXKEHMs, IPUMEHSTh UX B MPeoOpa30BaHUX IIENbIX BbIpa-
JKEHUI B MHOTOWIEHBI, a TaKXe JJI Pa3IOKEHUS MHOIO-
YJICHOB Ha MHOXXUTeNU. Vcnosiap30BaTh pa3iuuHble Mpeod-
pa30oBaHMs LEIBbIX BBIPAKEHUN NpPU PELICHUHM ypaBHEHUM,
JI0Ka3aTeNbCTBE TOXKJIECTB, B 3a7jauax Ha JEJIUMOCTb, B BBI-
YHUCJIEHUU 3HAUYE€HUN HEKOTOPBIX BBIPAKEHUN C MOMOIIBIO
KaJIbKYJISITOpa

I'maBa 6. Cucrembl IMHEHHBIX ypaBHeHHi 16 yacos

JIuneliHble ypaBHEHHsI C JByMs
MIEPEMEHHBIMU U UX CUCTEMBI
Pemenne cucrem — JIMHEHHBIX
ypaBHEHUH

Konrponbnas padora Ne 9

OnpenensTh, SBISETCS JIU Mapa YUCeN PEeIIeHUEM TaHHOTO
ypaBHEHHMs C ABYMs nepeMeHHbIMU. HaxonuTs mytem nepe-
Oopa nesble peleHusl TMHEHHOrO YpaBHEHUs ¢ JIByMsl Iie-
pemenHbIMU. CTpouTh rpaduk ypaBHeHus ax + by = c, rue
a # 0 wmu b # (. Pemats rpagaeckuM criocoO0M CHCTEMBI
JIMHEUHBIX YPABHEHUN C ABYMs IepeMeHHbIMU. [IpuMeHsaTh
croco0 TOACTAaHOBKUA U CIOCOO CJIOKEHUsSI MPU PEIICHUH




CUCTEM JIMHEUHBIX YPaBHEHHUU C IBYMs IEpEMEHHBIMU. Pe-
IaTh TEKCTOBBIEC 3aJla4M, UCTOJIb3ysl B KauecTBe ainredpau-
YECKOM MOJENM CUCTEMYy ypaBHeHuiW. MHTeprnperupoBaTh
pe3ynbTaT, OJIYyYEHHBIN IIPU PELICHUU CUCTEMBI.

I'naBa 7. IlloBTOpeHue 6 4acos

Nrtoroseiii 3auer
HToroBast KOHTpOJIbHAS paboTa

8 KVIACC

OcHoBHOE CoaepisKaHueE 110 Te-
MaM

XapakTepuCcTHKA OCHOBHBIX BH/JI0B 1eATEIbHOCTH y4e-
HUKA (HAa YPOBHE Y4YeOHBIX JIelCTBHI)

I'naBa 1. PaumonanbHbie apodu 23 yaca

Paunonaneupie gapoOu U ux
CBOMCTBA

CymMa u pa3HOCTb JIpo0eit
KoHnTtponbHas padora Ne 1
[IpousBeneHue W YacTHOE Jpo-
Oeit

KonTponbnas padota Ne 2

@opMyJIMPOBaTh OCHOBHOE CBOWCTBO PAallMOHAIBHOM JpPO-
OM W NMPUMEHATH €ro s mpeoOpa3oBaHust npodeid. Bri-
TOJIHSATh CJIOKEHUE, BBIYMTAHUE, YMHOXXCHHE W JICIICHHUC
palMoOHANBHBIX JAPOOCH, a TaKXKe BO3BEICHHUE JIPOOH B CTe-
NICHb. BBIMONHATH pa3in4yHble TpeoOpa3oBaHUs palro-

HaJIbHBIX BBIpa)KeHHﬁ, JOKa3bIBAaTh TOXICCTBA. 3HaThb

. k
cBoiicTBa (pyHKIMU Yy = - Tae k # 0, ymMeTp cTpouThH €e

rpadux.

I'naBa 2. KBaagpatnbie kopHu 19 yacos

JlelicTBUTENBHBIC YHCTIA

ApudpmeTnueckuii  KBaJlpaTHBIN
KOPEHb
CaoiicTBa apu(pMeTHUECKOTO

KBaJJpaTHOT'O KOPHS
KonrtponsHas padora Ne 3
[Ipumenenue cBOWCTB apupme-
TUYECKOTO KBaJAPAaTHOTO KOPHS
KonTponbnas padota Ne 4

[IpuBOAUTE NpUMEpPHI PALIMOHAIBHBIX M UPPALHOHAIBHBIX
ymcen. HaxoauTh 3HaueHUs: apuMeTUIeCKuX KBaJpaTHbBIX
KOpHEH, HCMOoJIb3ysl NpU HEOOXOAMMOCTH KallbKYJISATOP.
Jloka3bIBaTh TEOPEMBI O KOPHE U3 MPOU3BENIEHHS U Jpodu,

TOXJIECTBO +/a? = |a|, mpuMeHATh UX B peoOpa3oBaHMsIX

BbIpaxkeHH. OcBOOOXKAATbCSI OT HUPPALUOHATIBLHOCTH B
a a

Vb’ Vb
TEJb 33 3HAaK KOpPHS U BHOCUTb MHOXHTENb 1OJ 3HaK. Mc-

3HaAMEHATeNsIX apo0ei Buaa BriHOCUTE MHOXKH-

10JIb30BATh KBAJAPATHBIE KOPHU VIS BBIPAKEHUS MIEPEMEH-
HBIX U3 FTEOMETPUYEcKUX U (puzndeckux popmyn. CTpouTh
rpaduk GyHKIMM Y = /X ¥ HILTIOCTPUPOBATH HA TpaduKe
€€ CBOMCTBA.

I'maBa 3. KBaapatnbie ypaBHenus 21 gac

KBangpaTtHoe ypaBHEHHE U €ro
KOpHHU

Konrponsnas padora Ne 5
JlpoOHbIe palroHalbHBIE YpaB-
HEHUS

Kontponbnas pabora Ne 6

Pemate kBagpaTHble ypaBHeHHs. HaxoauTe mnombopom
KOPHM KBaJIpaTHOI'O ypaBHEHUS, UCIIONb3ys TeopeMy Bue-
ta. MccnenoBaTh KBaJpaTHBIE ypaBHEHUS 110 JUCKPUMU-
HaHTy U Kod¢¢unuentam. Pemars npoOHbIe pannoHaIb-
HbI€ ypaBHEHUS, CBOJs pEIIeHHE TaKUX ypaBHEHUH K pe-
IICHUIO JIMHEHMHBIX W KBAJIpAaTHBIX YpaBHEHUMW. Pemath




TEKCTOBBIE 33]1a4H, HCIIOJIb3Ys B KaUeCTBE alreOpandeckoiu
MO/JIENI KBaJpaTHBIC U APOOHBIC YPABHEHUSI.

T'aa

Ba 4. HepaBencrna 20 yacos

UuciioBble HEPABEHCTBA U HUX
CBOMCTBa

Konrponsnas padora Ne 7
HepasencrBa ¢ 0HOM nepemMeH-
HOU U UX CHUCTEMBI

Kontponbnas pabora Ne 8

(DOpMy.]'II/IpOBaTB 1 JOKa3bIBaThb CBOMCTBA YHCJIOBBIX HEpa-
BEHCTB. lcmnonp30BaTh arrapar HCpPaBCHCTB JIA OLCHKHU
MOrpeIIHOCTU U TOYHOCTHU HpI/I6JII/I)K€HI/I$I.

HaXOI[I/ITB MepeCCUCHUC U OGLGI[I/IHGHI/IC MHOXXCCTB, B 4a-
CTHOCTH YHCJIOBBIX IPOMCIKYTKOB.

Pemiats nuHelinble HEpaBeHCTBA. Pemiath CUCTEMBI JIMHEH-
HBIX HEPABEHCTB, B TOM UHCJIE TAKUX, KOTOPHIE 3alUCAHbBI B
BH/JI€ IBOMHBIX HEPABEHCTB

I'maBa 5. CteneHpb ¢ HeJIbIM MOKAa3aTeJaeM. JJieMeHThI cTaTucTuku 11 yacos

CreneHsb ¢ 1eIbIM IIOKa3aTelIeEM U
€€ CBOICTBa

KonTponbnas padota Ne 9
DeMEHTHI CTATUCTUKHA

3HaTh ONpPEACIICHUE U CBOMCTBA CTEIEHM C IEIbIM MOKa3a-
teseM. [IpuMeHaTh CBOWMCTBA CTENEHU C LIEJIBIM [MOKa3aTe-
JIeM TpU BBHITIOJIHEHUH BBIYUCICHHN U TpeoOpa3oBaHUI
BbIpakeHH1. MCIoap30BaTh 3aMUCh YMCEN B CTAHAAPTHOM
BUJIC ISl BBIPQXKCHUSI U COTMOCTABJICHUSI Pa3MEPOB OOBEK-
TOB, JUTMTEIILHOCTH MPOLIECCOB B OKPYkKAIOIIEM MUPE.

IIpuBOAUTE MPUMEPHI PENIPE3ECHTATUBHON 1 HEPEIIPE3CHTa-
TUBHOU BBIOOpKHU. M3BiekaTes uHOpMaIUIO W3 TaOJIHII
YacTOT U OPraHMU30BBIBaTH MH(GOpPMAIMIO B BUAE TAOIHII
4acTOT, CTPOUTh MHTEpBaibHBIA psia. Mcrnons3oBaTh Ha-
TISAHOE TPE/ICTaBIeHUe CTaTUCTUYECKON HH(opManuu B
BUJE CTOJOUYATBIX M KPYTOBBIX JAMArpamm, IOJHUIOHOB,
THCTOrpaMM

I'naBa 6. IloBTOpenue 8 yacos

Hroroselii 3auet

Hrorosas KOHTpPOJIbHAaA pa60Ta




9 KJIACC

OcHoBHOE CoA€EpsKaHME 110 TE-
MaM

XapakTepucTHKA OCHOBHBIX BH/I0B IeATEIbHOCTH y4e-
HUKA (HAa YPOBHE Y4YeOHBIX JIelCTBHIi)

I'masa 1. KBagpaTnunas gpynkuus 22 yaca

DyYHKIMU U UX CBOWCTBA
KBanpaTHbiii TpexwieH
KoHntposnbhas padora Ne 1
KBamparnunas ¢yHkuus u ee
rpaduk

Crenennas ¢ynkmus. Kopenp n-
W CTENeHU

KonTponbnas padota Ne 2

Breraucnsate 3HaueHus (QyHKIMH, 330aHHON (Qopmynoi, a
Takke IByMst U TpeMms popmyrnamu. OnuchBaTh CBOMCTBA
¢GbyHKIIMI Ha OCHOBE HMX TpadUUecKOro MpefCTaBICHUS.
HuTepnpeTupoBaTh rpaguKu peaabHbIX 3aBUCUMOCTEH.

I[Toka3bIBaTh CXeMATHUYECKH MOJIOKEHHE HA KOOPAUHATHOM
IJIOCKOCTH rpagukoB GyHKIui y = ax?, y = ax? + n,
y = a(x —m)?. Ctpouts rpaguku QyHkumm y = ax? +
bx + ¢, yMeTh yKa3blBaTh KOOPAMHATHI BEPIIMHBI Hapabo-
JIbI, €€ OCh CUMMETPHH, HAIIPAaBIICHUE BETBEH MapaboJibl.

N300paxath cxemarudecku rpaduk ¢QyHKImu y = x" ¢
YeTHBIM M HedeTHBIM N. IloHmMaTh CMBICH 3amiceid BHIA
Va, Va u 1.1, tae a — HEKOTOpoe uucio. MMetrs mpen-
CTaBJICHUE O HAXOXKJECHHM KOPHEW N-Ul CTENEeHUu C MOMO-
HIBI0 KAIBKYJISITOPA.

I'nasa 2. YpaBHeHust

U HEPABEHCTBA C 0/HOM nepeMeHHoi 14 yacoB

YpaBHEHHE ¢ OAHON EPEMEHHON
HepaBeHcTBa ¢ 0HON mepeMeH-
HOM

KonTponbnas padota Ne 3

Pemate ypaBHEHUs TPEThEH M YETBEPTOW CTENEHH C I1O-
MOIIIBIO PA3JIOKEHUSI HA MHOYKHUTEIU B BBEJICHUE BCIIOMO-
raTejbHbIX MIEpEMEHHBIX, B YaCTHOCTHU peliaTh OMKBaApaT-
Hble ypaBHeHHUs. Pemars 1poOHbIe paliioHaIbHbIE YpaBHe-
HUsA, CBOAS UX K LEIbIM YPaBHEHUSM C IOCIEAYIOLIEH
IIPOBEPKOM KOPHEH.

Pemate HepaBeHCTBa BTOPOM CTENEHM, UCTONb3Ys Ipadu-
YeCcKue IpeacrasieHus. Mcnonp30Barh METO UHTEPBAIOB

AJI pCHICHU A HECJIOXKHBIX PAllUOHAJIBHBIX HCPABCHCTB.

I'naBa 3. YpaBHeHMsI M HEPABEHCTBA C ABYMsI lepeMeHHbIMU 17 yacoB




VYpaBHEeHUsI C JByMsI TI€peMEH-
HBIMHU ¥ UX CUCTEMBI
HepaBenctBa ¢ n1ByMsi mepeMeH-
HBIMHU ¥ UX CUCTEMBI
Kontposnbnas padora Ne 4

Crpouth rpaduky ypaBHEHUH C JIBYMs NEPEMEHHBIMU B
MNPOCTEUIINX CIydasx, Korjaa rpaukoM sIBISeTCs IpsMasi,
napabosa, rurnepooa, OKpy>KHOCTh. Mcronb30BaTh UX I
rpau4ecKoro pemeHusi CUCTEM ypaBHEHHMU C IBYyMs Iie-
PEMEHHBIMHU.

Pemarbs crnoco6OM MOJICTAaHOBKH CHUCTEMBI JBYX YpaBHE-
HUH C ABYMs NEPEMEHHBIMU, B KOTOPHIX OJHO YpaBHEHHE
MIepBOM CTENEHH, & IPYroe — BTOPOM CTEIICHU.

Pemmnte TeKCTOBBIEC 3a7auu, UCIIONB3YS B KauecTBE aireo-
pandecKor MOJECIIA CUCTEMY YPaBHEHUM BTOPOM CTEIIEHU C
JIBYMsI NIEPEMEHHBIMU; DPEIIATh COCTABJIECHHYIO CHCTEMY,
MHTEPIPETUPOBATH PE3YNIbTaT.

I'naBa 4. Apudmernueckasi M reoMeTpudecKas nporpeccuu 15 yacon

Apudmerndeckas mporpeccus
KoHntposbnas padora Ne 5
['eomeTpuyeckas mporpeccus
KoHnTtposbnas padora Ne 6

[TpuMeHSATh MHACKCHBIC 0003HAYCHUS YIS YICHOB IOCIe-
noBaresbHOCTel. [IpUBOAUTE MPUMEPHI 3a/IaHUs TTOCIIEH0-
BaTEIILHOCTEH (OPMYJIONH N-rO wWieHa M PEKypPPEHTHOM
bopMyIoii.

BeiBoguts opmyny N-ro uieHa apupMeTHUecKou Mpo-
I'PECCUU U T€OMETPUYECKOU NPOTrPECCUN, CYMMBI IIEPBBIX N
YJICHOB apu(METHUECKON U TeOMETPUUYECKON Iporpeccuil,
pelIaTh 33/1a41 ¢ MCIOIb30BaHUEM ITUX (popmyit. Jloka3bl-
BaTh XapaKTEPUCTHUYECKOE CBOMCTBO apu(METUUYECKOW U
T€OMETPUUYECKON MPOTPECCUM.

Pemate 3amaun Ha CIIOKHBIE TPOLEHTHI, UCTONB3Ys IPH
HEO0OXOIUMOCTHU KaJIbKYJIATOP.

I'naBa 5. DiieMeHTHI KOMOMHATOPMKH M TeOPHHU BeposiTHOcTell 13 yacos

OneMeHThl KOMOMHATOPUKU
HavanbHble cBeneHus U3 TEOpuu
BEPOSATHOCTEM

KonTponbnas pabota Ne 7

BeinonuaTe nepebop BceX BO3MOXKHBIX BApHAHTOB JJIS ITe-
pecuera 00bEKTOB M KOMOMHauui. [IpuMeHsATH mpaBuio
KOMOMHATOPHOI'O YMHOKEHHUS.

Pacnio3HaBaTh 3a1aun Ha BBIYMCIEHHUE YHMCIA MEPECTAHO-
BOK, pa3MENIEHUM, COYETaHWW U MNPUMEHATH COOTBETCT-
Byto1re hOpMyJb.

Beraucnsate 9acToTy cnydaitHoro coowitus. O1ieHuBaTh Be-
POSITHOCTH CITY9aifHOTO COOBITHS C ITOMOIIBIO YaCTOTHI, yC-
TAQHOBJICHHON ONBITHBIM ITyTeM. HaXoauTh BepOSTHOCTH
CIIy9aifHOTO COOBITHS Ha OCHOBE KIJIACCHYECKOIO OTpeje-
JICHUS BEPOSATHOCTH. [IpHBOIUTE IPUMEPHI TOCTOBEPHBIX H
HEBO3MOYKHBIX COOBITHIA.

I'naBa 6. [ToBTopenue 21 yac

Hrorosast koHTpoIbHAs paboTa




