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Ilinanupyembie pe3y/ibTaThl OCBOCHHS Y4eOHOI0 mpeaMeTa

[Iporpamma  obecrieywBaeT  JOCTIKEHHE  CIEAYIONIUX  PE3yJbTaTOB  OCBOCHUSA
o0pa3oBaTesbHON MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHUsL:
JUYHOCMHbLE:
1) ¢dopmupoBaHHe OTBETCTBEHHOTO OTHOILICHHS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH
oOyJaronuxcs K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIUHU K OOYICHHIO U T10-
3HaHUIO, BBIOOPY NanbHelero o0pa3oBanus Ha 6a3e OPUEHTHPOBKH B MUpPE Mpodeccuii u
npoecCHOHANBHBIX ~ TPEINOYTEHUH,  OCO3HAHHOMY  IIOCTPOCHHIO  WHIUBUAYAIBHOU
00pa30BaTEIILHON TPACKTOPUH C YUCTOM YCTOWMUMBBIX TO3HABATEIIBHBIX HHTEPECOB;
2) dbopMupoBaHHE IEIOCTHOIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKHW M OOIIECTBEHHOW MTPAKTUKY;
3) dopmupoBaHHE KOMMYHMKATHBHOW KOMIIETEHTHOCTH B OOIICHUH M COTPYJHHUYECTBE CO
CBEPCTHUKAMH, CTAPIIUMHU U MJIQIIIUMU, B 00pa30BaTeIbHON, 0OIIECTBEHHO TOJIE3HOM,
y4e0HO-HCCIIeI0OBATEIBCKOM, TBOPUECKOW U IPYTHX BUIAX JICATEIHHOCTH;
4) yMmeHue SICHO, TOYHO, TPAMOTHO U3jIaraTh CBOM MBICIIH B YCTHON W MUCHMEHHOW peuH,
MMOHUMATh CMBICIT IOCTABJICHHON 3a71a4H, BEICTPAUBATh apTyMEHTAIUIO, IPUBONTH IPUMEPHI H
KOHTPIIPUMEPHI;
5) npejicTaBiIeHHE O MAaTEMaTHYECKOM HayKe Kak cepe YeTOBEUSCKOM AeITeIbHOCTH, 00 Tamax
€€ pa3BUTHUS, O €€ 3HAYUMOCTH JIJIsI PA3BUTHS [IUBUIIH3AIINN;
6) KPUTHYHOCTH MBIILICHHS, YMEHHE PAcIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBHICKA3bIBAHUS,
OTJIMYATh THUTOTE3Y OT (paKTa;
7) KpeaTHBHOCTb MBIIIJICHAS, WHHUIMATHBA, HAXOAYHUBOCTb, AaKTHBHOCTh IIPH DPEIICHUU
anreOpanvecKux 3aaaq;
8) yMeHue KOHTPOJIMPOBATh MPOIECC M PE3YIbTaT YUeOHOH MaTeMaTH4YeCKOW NeSITeTbHOCTH;
9) crmocoOHOCTH K 3MOIMOHATILHOMY BOCIPHUATHIO MATEMATHYCCKUX 00BEKTOB, 3a/1a4, PEIICHHUH,
paccyxJIeHUM.
MemanpeomenmHuule:
1) yMeHHE CaMOCTOSTEIbHO IUIAHUPOBATH AIbTEPHATHBHBIC TYTH JOCTHIXKCHUS IICJICH,
OCO3HAHHO BBIOMpaTh Hanbosee 3PPeKTUBHBIE CIIOCOOBI peIieHUsT YICOHBIX M MO3HABATEIbHBIX
3azay;
2) yMEHHE OCYIIECTBISATh KOHTPOJb M0 PEe3yJbTaTy M MO CIOCOOY NCHCTBUS HA yPOBHE
MIPOU3BOJILHOTO BHUMAHMS U BHOCUTh HEOOXOIUMBIE KOPPEKTHUBBIL;
3) yMeHHe aJeKBaTHO OIEHUBATh MPABHIBHOCTh HJIHM OIIMOOYHOCTH BBIMIOJIHEHUS yIeOHO
3a/1aun, e¢ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEILICHUS;
4) 0CO3HAHHOE BIAJICHUE JIOTMYECKUMH JCHCTBUAMH OIpPEACICHUS MOHATHH, 0000IIeHNS,
YCTaHOBJICHHS aHAJIOTUH, KJIacCU(UKALIUKA HA OCHOBE CaMOCTOSTEIHLHOTO BEIOOPAa OCHOBAHUN
U KpUTEPHUEB, YCTAHOBIICHUS POA0-BUIOBBIX CBS3EH;
5) yMeHHe yCTaHaBIMBATh MPUYUHHO-CIICICTBEHHBIC CBSA3U; CTPOUTH JIOTHUECKOE PACCYXKICHHE,
YMO3aK/IIouYeHre (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUN) U BHIBOJIBI;
6) ymeHwue co3maBaTh, IPUMCHSATh M MPEOOPA30BBIBATH 3HAKOBOCUMBOJIMYECKUE CPE/ICTBA,
MOJIENTU M CXEMBI JUIS PellIeHus] y4eOHBIX U MM03HABATENbHBIX 33/1aY;
7) yMeHHE OpraHu30BbIBaTh YUeOHOE COTPYIHHUYECTBO U COBMECTHYIO JCATEILHOCTh C YUUTETIEM
Y CBEPCTHHUKAMMU: OTIPENIENSITh LIeIH, pacpeaeneHue GyHKIUNA U pojie y4acTHUKOB, B3au-
MoJelicTBHe U 001re criocoObl paboThl; yMeHHE paboTaTh B TPYIINe: HAXOIUTh o0IIee pelieHre
U pa3pemaTh KOH(IUKTHI HA OCHOBE COTJIACOBAHUS TMO3UIIMN U y4€Ta UHTEPECOB; CIYIIATh
napTHepa; GopMyarupoBaTh, ApryMEHTUPOBATh U OTCTAaUBATh CBOC MHEHHUE;
8) chopMHPOBAHHOCTH YUE€OHOH U OOIIEMOIb30BATEILCKOM KOMIIETCHTHOCTH B 00J1aCTH
WCIO0JIb30BaHUs UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA.
9) nepBoHaUaNIbHBIC TPEACTABICHUS 00 HICAX U O METO]aX MAaTEeMaTHKHU KaK 00 YHHBEPCAIbHOM
SI3BIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTHPOBAHUS SBJICHUIA U TIPOIIECCOB;



10) ymeHHe BUIETh MaTeMaTHYeCKylO 3ajlady B KOHTEKCTEC MpPOOJIEMHOW CUTyalluu B JPYrHX
JUCLMILIMHAX, B OKPY)KAIOILEH KU3HU;

11) ymeHue HaxXOAWUTh B PA3IMYHBIX MCTOYHHMKAX MH(OPMALHUIO, HEOOXOIUMYIO JUIS PEIICHHS
MaTeMaTH4YECKUX MPOOIEM, U IPECTABIIATH €€ B MOHATHOW (hopMe; MPUHUMATH pEIICHUE

B YCJIOBUSX HEMOJIHON U M30BITOYHOM, TOUHOH U BEPOSITHOCTHOM MH(POPMALINY;

12) ymeHue MOHMMATh U UCIIOJIB30BaTh MATEMAaTHYECKUE CPEIICTBA HATIISIIHOCTH (PUCYHKH,
YepTEeXkKH, CXEMBI U JIp.) Ui WUIIOCTPALIMK, HHTEPIIPETALINN, apTyMEHTALIH;

13) yMeHue BBIIBUTaTh TUIIOTE3bI IIPU PEIICHUU YU4EOHBIX 33]1a4 U TOHUMATh HEOOXOJMMOCTh MX
IIPOBEPKH;

14) ymeHHe NMPUMEHSITh WHAYKTUBHBIC U JICIYKTHBHBIC CIOCOOBI PACCY)KICHUH, BHICTH
pa3IMyYHbIE CTPATETUH PEUICHUS 3a/1a4;

15) mnoHMMaHWE CYIHOCTH AJITOPUTMHUYECCKUX TMPEANHCAHUA W YMEHHUE JACHCTBOBAThH B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

16) yMmeHHe caMOCTOSITEIbHO CTABUTh LICJIM, BHIOUPATh M CO3/1aBaTh AITOPUTMBI JUIS PELICHUS
y4eOHBIX MaTeMAaTUYECKUX NMPOOIIeM;

17) ymeHue TUIaHMPOBaTh U OCYIICCTBIATH JCATCILHOCTh, HANIPABICHHYIO HAa PEIICHHE 3a/a4
HCCIIEIOBATENIbCKOIO XapaKTepa.

npeomemmole:

1) ymeHume paboTaTh C MaTeMaTHYECKHM TEKCTOM (CTPYKTYpHPOBaHUE, W3BJICUCHHE
HeoOxonuMoi uH(pOpMalMK), TOYHO M TIPaMOTHO BbIpaKaTh CBOM MBICIM B YCTHOH U
MMCbMEHHOM peur, MPUMEHSsI MaTeMaTHYeCKyl0 TePMUHOJIOTHIO U CHMBOJIMKY, MCIOJb30BaTh
pa3iauyYHbIe A3bIKM MAaTeMaTHKH (CJIOBECHBIM, CUMBOJMYECKHUH, rpapuueckuii), 000CHOBHIBATh
CYXJICHHUS, TPOBOJUTH KJIacCU(UKALINIO, TOKA3bIBATh MATEMAaTHUECKHUE YTBEPKICHNUS;

2) BrageHue 0a30BBIM MOHATHHUHBIM alapaToM: UMETh MPEICTABICHHE O YUCIIC, BIaICHUC
CHUMBOJIbHBIM SI3IKOM aJIreOphl, 3HAaHUE FIEMEHTAPHbBIX (DYHKIIMOHAIBHBIX 3aBUCMOCTEH,
(dbopMHpoBaHHE MPEACTABIEHUN O CTATUCTUYECKMX 3aKOHOMEPHOCTSAX B pPEAbHOM MHpPE U O
Pa3IMYHBIX CITOCO0aX MX U3y4deHHUs, 00 0COOCHHOCTSX BBIBOJOB M MPOTHO30B, HOCSTITHX
BEPOSITHOCTHBIN XapakTep;

3) yMeHHE BBHINONHATH ainredpandyeckue MPeoOpa3oBaHKs PaIMOHAIBHBIX BBIPAKECHUH,
MPUMEHATh WX JUIS pelleHUs Yy4eOHbIX MaTeMaTHMUeCKUX 3a/lad M 3a/lady, BO3HUKAIOIIUX B
CMEXHBIX YUeOHBIX MPEIMETax;

4) yMeHHE TIOJb30BaThCsSd MaTEMAaTHYeCKUMH (OpMYyJIaMH M CaMOCTOSTEIBLHO COCTABIISThH
(bopMyIbl 3aBUCUMOCTEH MEX]y BEIMUYMHAMU Ha OCHOBE OOOOLIEHUS YACTHBIX CIy4aeB U
AKCIEPUMEHTA;

5) ymeHue periaTh JUHEHHBIC U KBapaTHbIC YPAaBHEHUS M HEPABCHCTBA, a TAK)KE MPHUBOAUMBIC K
HUM ypaBHEHUS, HEPABEHCTBA, CUCTEMbI; IPUMEHSTh rpaduuecKure MpeAcTaBICHUs s
pElIeHNs U HCCIeOBaHUs YpaBHEHHM, HEPABEHCTB, CUCTEM; MPUMEHSThH MOJyYCHHbIE YMEHUS
JUIS pEIleHUs 3a]]a4 U3 MaTeMaTUKU, CMEKHBIX TPEIMETOB, IPAKTUKU;

6) oBnaneHne CUCTEMON (QYHKIIMOHAIBHBIX TOHATHH, QYHKIIMOHAIBHBIM S3bIKOM ¥ CHMBOJIUKOM,
yYMEHHE CTPOUTH Ipaduku (YHKUIUN, OMHUCHIBATh UX CBOMCTBA, UCIOJIb30BATh (PYHKIIMOHAIBHO -
rpaduyeckue MpeacTaBiICHUs i1 ONMHUCAaHWSA U aHajdu3a MAaTeMaTHYeCKUX 3a7ad U peaibHBIX
3aBHCUMOCTEN;

7) OBIAJICHUE OCHOBHBIMH CHOCOOAMH TPEICTABICHUS W aHalM3a CTATUCTUYCCKUX JIAHHBIX;
YMEHHE pelliaTh 3a/1a4i Ha HaX0Xk/IeHHe YacTOThl U BEPOSTHOCTH CITydailHbIX COOBITUH;

8) yMeHHe NMpPUMEHSTh U3YYCHHBIC TMOHSATHS, PE3YJIbTAThl M METOJBI NPH PEIICHUH 3a7ad U3
Pa3IMYHBIX pa3felioB Kypca, B TOM YHCIIE 3a/1a4, HE CBOJAIINXCS K HEMTOCPEACTBEHHOMY IpUMe-
HEHUIO U3BECTHBIX AITOPUTMOB.

PAIJUOHAJIBHBIE Y1 CJIA
BbInycKHHK HAy4YnTCS:
1) moHnMaTh 0COOEHHOCTH JECSITUYHON CHCTEMBI CUNCIICHUS;
2) BNaJIeTh NOHATHSAMHU, CBSI3aHHBIMU C JISTAMOCTBIO HATYPaIbHBIX YHCEIT;



3) BBIpaXaTh YHWCIa B OKBUBAJCHTHBIX (opmax, BbIOMpas HauOoJiee MOAXOMSIIYI0 B
3aBHCUMOCTH OT KOHKPETHOM CUTYaIHH;
4) cpaBHMBATbh U YIOPSA0YMBATH PAIOHAIBHBIC YMCII,;
5) BBINOJHATH BBIYUCICHHS C PAlMOHAJIBHBIMU YHCIIAMH, COYETas YCTHbIC U INHChbMEHHBIC
MPUEMBI BEIYUCIICHUH, TPUMEHSTH KaJbKYJIATOD;
6) WuCmoNb30BaTh TOHSATHSA W YMEHHS, CBS3aHHBIC C MPOMNOPHUOHAILHOCTBIO BEIHYUH,
NPOIEHTaMU B XOJIE PEIICHUS MaTeMaTHYECKHX 3aJad M 3aJad M3 CMEXHBIX IPEIMETOB,
BBITIOJTHATH HECIIOKHBIE TPAKTUYECKHE PACUCTHI.
BbInycCKHHMK MOJYYUT BO3MOKHOCTD:
7) MO3HAKOMHTHCS C MMO3UIIMOHHBIMU CUCTEMAaMH CYHCIICHHSI C OCHOBAHUSAMH, OTJIMYHBIMU OT 10;
8) yrinyOouTh U pa3BUTh NPEACTABICHUS O HATYPAIBLHBIX YHCIIaX U CBOWCTBAX JCITMMOCTH;
9) Hay4MTBhCS UCIOJIL30BATh MPHEMBI, PALMOHAIU3UPYIONIME BBIYMCICHUS, TPUOOPECTH
MIPUBBIYKY KOHTPOJMPOBATH BEIYHCIICHUS, BRIOUPAs MOIXOASIINH IS CUTYaluy CIoco0.
JIEUCTBUTEJIbHBIE YHCJIA
BbInycCKHUK HAY4YHTCS:
1) ucrnonp30BaTh HaYaJIbHBIC MPEICTABICHUS O MHOXKECTBE JICHCTBUTEILHBIX YHCEIT;
2) BIaJICTh IOHSATHEM KBaJJPATHOTO KOPHSI, IPUMEHSTh €0 B BHIYUCIICHHSX.
BbInycCKHHK MOJYYUT BO3MOKHOCTD:
3) pazsumu npedcmasgienue 0 YUcie u YUCI08blX CUCTEMAX
OT HATyPaJBHBIX JIO IEHCTBUTEIBHBIX YUCEIT; O POJM BHIYHCICHUHN B YEIIOBEUECKON TIPAKTHKE;
4) pa3BUTh U YIIyOUTh 3HAHUS O ICCATHYHOMN 3alTUCH JICHCTBUTEIBHBIX YUCeN (TIEPHOIUYCCKHIE
Y HETIEpUOIMUECKHe Ipoon).
U3BMEPEHUA, [IPUBJIVDKEHNUA, OJEHKHU
BbINyCKHUK HAYYHTCSH:
1) wucmosb30BaTh B XOJ€ PEIICHMS 3a1ad dJIEMEHTapHBIC MPEACTABICHHS, CBSI3aHHBIC C
NpUOIKCHHBIMU 3HAYCHUSIMH BEJINYNH.
BbINyCcKHHUK MOJTYYHT BO3MOKHOCTh:
2) TOHSTH, YTO YHCIIOBBIC TAaHHBIE, KOTOPbIC UCIIOIB3YIOTCS ISl XapaKTEPUCTUKU 0OBEKTOB
OKPY)KaIOIIEro MHUpa, SBIISIOTCS MPEUMYILIECTBEHHO MTPUOIMKEHHBIMH, YTO T10 3aITUCH TPHOIIN -
KCHHBIX 3HAUEHHH, COJAEpXAIIUXCs B WHPOPMAIMOHHBIX MCTOYHUKAX, MOXKHO CYAUTH O
HOTPEIIHOCTH MPUOIMKESHUS;
3) MOHATH, YTO MOTPEUIHOCTh pEe3y/IbTara BBIYMCICHHH JIOJDKHA OBITh COHM3MEpHMA C
HOTPEITHOCTHIO UCXO/IHBIX TaHHBIX.
AJITEBPAUYECKHUE BBIPAJKEHUA
BbINyCKHUK HAYYHTCS:
1) BiameTh MOHSATUSIMU «TOXJECTBOY», TOKACCTBEHHOE MPEOOpPa30BaHUEy, peLIaTh 3a1auH,
cojeprkaiue OyKBEeHHbIE JaHHbBIS; padoTaTh ¢ popMynamu;
2) BBINOJHATH MPe0OpPa30BaHUs BBIPOKEHHHN, COIEPIKAIMX CTEICHH C IIEIbIMU MOKA3aTe/sIMUA U
KBaJ[paTHbIC KOPHH;
3) BBIMOJIHATH TOXJICCTBEHHBIC PEOOPa30BaHUsI PALIOHATIBHBIX BRIPAXKCHHUI HA OCHOBE MPABHII
JEWCTBHI HaJ MHOTOWICHAMH U alreOpandecKuMu APOOsIMHU;
4) BBITOJTHATH PA3JI0KEHUE MHOTOUYJICHOB HA MHOKHTEIIH.
BbInyCKHHUK MOJYYUT BO3MOKHOCTD:
5) HayYuThCS BBHIMOJHATH MHOTOIIATOBBIE MPEOOPA30BaHMsl PAlMOHATBHBIX BBIPAKCHUIA,
MPUMEHSS IUPOKUI HA0OP crIOCOOOB U MPUEMOB;
6) MpUMEHSATh TOXKIECTBEHHBIC MPEOOPA30BaHUs JUTS PEIICHHs 33/1a4 U3 Pa3IMYHBIX Pa3/eioB
Kypca (HarpuMep, 018 HaX0AHcOeHUs HauboNbule20/HauMeHbUe20 3HAUEHUS BbIPANCEHSL).
YPABHEHUA
BbinycKHHK HAy4YHTCS:
1) pemate OCHOBHBIC BH/bl PallMOHAIBHBIX YPAaBHEHUH C OJHOHN MEPEMEHHOW, CHCTEMBI IBYX
yYpaBHEHUH C IByMs IT€PEMEHHBIMU;



2) NOHUMATh YPaBHEHHE KaK BAXHEUIIYIO MaTEMAaTUYCCKYIO0 MOJICIIb JUISl OTIMCAHUS ¥ H3Y4YCHHS
pa3HO0Opa3HBIX peabHBIX CUTYAIMi, PelIaTh TEKCTOBBIC 331a4H aNreOpanyecKiuM METOIOM;
3) mpuMeHsTh TpaguyecKue MPeJCTaBICHHS IS UCCICIOBAaHMs YPaBHEHU, MCCICAOBAHUS H
peIIeHHs CUCTEM YPaBHEHHIA C IByMs IE€PEMEHHBIMHU.
BbINyCKHHMK MOJYYUT BO3MOKHOCTD:
4) oBNaJETh CICIMATBHBIMU MPHEMAMH PELICHUS] YPaBHEHHH M CHCTEM YpPaBHEHHIA; YBEPCHHO
MIPUMEHSTH allapaT YpaBHEHHUH I PeIICHNsT Pa3HOOOPa3HbIX 33/1a4 U3 MaTEMATUKH, CMEKHBIX
MPEIMETOB, IPAKTHKH;
5) npuMeHsATh rpadruecKue IPEICTABICHUS IS UCCIICIOBAaHMS YPABHEHHI, CHCTEM ypaBHCHHUH,
cozepKamux OyKBeHHbIE KO3()OUITUSHTEI.

HEPABEHCTBA
BbInyCKHUK HAY4YHTCS:
1) moHMMATh U NPUMEHSATH TEPMUHOJIOTHIO 1 CUMBOJIMKY, CBS3aHHbBIE C OTHOIIICHHEM
HEPaBEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;
2) peuiath JIMHEWHbIC HEPABEHCTBA C OJHOW MEPEMEHHOM M MX CHCTEMBbI; pellaTh KBajJpaTHbIC
HEPaBEHCTBA C OMOPOY Ha TpadUUecKue PEICTaBICHNUS,
3) NpUMEHSTH anmapaT HEPaBSHCTB [UTs PEIICHHS 3a/1a4 M3 Pa3IMYHbIX Pa3/IeloB Kypca.
BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:
4) pa3HOOOpa3HBIM MPUEMaM J0Ka3aTelbCTBA HEPABEHCTB, YBEPEHHO MPHUMEHSThH ammapar
HEPaBEHCTB JUTSI PEIICHHS Pa3HOOOPa3HBIX MAaTEeMaTHUECKHX 3a/1a4 U 33]a4 U3 CMEKHBIX
MPEIMETOB, MPAKTHKH;
5) mnpuMmeHATh TpapuyYecKue TPEJCTaBJICHHUS JUIS HCCICJIOBaHHS HEPABEHCTB, CHUCTEM
HEPaBEHCTB, cojiepKalluX OyKBeHHbIE KOI(D(DULIUEHTHI.

OCHOBHABIE IIOHATHA. YUCJ/IOBBIE ®YHKIIHN
BbINMyCKHUK HAYYHUTCSH:
1) NOHMUMATH W KCIOJIB30BaTh (PYHKIMOHAIBHBIC MOHATHS M S3bIK (TEPMHHBI, CHMBOJIUYCCKHE
0003HaYCHHS);
2) cTpouTh rpaduKH dJIEMEHTAPHBIX (DYHKIIHIA; HCCIIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIHU Ha
OCHOBE U3y4YEHUS TOBEICHUS UX TPaPUKOB;
3) noHUMaTh QYHKIMIO KaK BaXHEHINYI0 MaTEMaTHYSCKYIO MOJICIb ISl ONTMCAHUS MPOILIECCOB U
SBJICHUH OKPY)KAIOILIEr0 MHUpa, MPUMEHSTh (DYHKUMOHAIBHBIA $3bIK JUIS ONUCAaHUS U
UCCIIeIOBAHUS 3aBUCUMOCTEH Mex 1y (PU3NUeCKUMU BEIMYUHAMMU.
BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS:
4) TpPOBOAUTH HCCIICAOBAHUSA, CBSI3aHHBIC C HM3YYCHHEM CBOMCTB (YHKIHMIA, B TOM YHCIE C
UCII0JIb30BAHMEM KOMIIBIOTEPA; Ha OCHOBE TpadUKOB H3YyYEHHBIX (PYHKUUNA CTPOUTH Oojiee
cloXxHbIe Tpaduku (KyCOYHO-3a/IJaHHBIE, C «BBIKOJIOTHIMUY» TOUKAMH U T. I1.);
5) wucnosp3oBaTh (YHKIMOHAIBHBIC MPEACTABICHHUSA M CBOWCTBA (YHKIHMHA IS PEHICHUS
MaTeMaTHYeCKUX 3aj[ad U3 Pa3jINuHbIX Pa3/IeoB Kypca.

YUCJIOBBIE IIOCJIE/[OBATEJIBHOCTH

BbInyCKHUK HAYYHTCH:
1) moHMMaTh ¥ WCIOJB30BaTh SI3BIK MOCIEAOBATEIbHOCTEH (TEPMHHBI, CHMBOJIMYECKHE
0003HaYEeHHUS);
2) mpUMeHATh (OPMYIIbI, CBSI3aHHBIC C apU(PMETHUECKOH M TeOMETPUIECKON MPOTPECCUIMH, U
anmapar, c¢()OpMUPOBAHHBIA MPU U3YUEHHUH JIPYTHX Pa3[esioB Kypca, K PEHICHUIO 3ajady, B TOM
qucie ¢ KOHTEKCTOM U3 PealbHOM KU3HU.
BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYUYUTHCS:
3) pemath KOMOMHUPOBAHHBIC 33/1a4H C MPUMEHEHHEM (opMyl N-TO WieHa U CyMMBbI TEPBBIX N
YJICHOB apU(PMETHUECKON U T€OMETPUYECKON MPOTPECCHii, TPUMEHSS IIPH 3TOM arfrmapar
ypaBHEHUH U HEPABEHCTB;
4) moHMMaTh apHU(PMETHUYECKYIO U T'€OMETPUYECKYIO MPOTPECCHU KaK (PYHKIIMU HATYpalTbHOTO
apryMeHTa; CBS3bIBAaTh apu(METHUECKYIO MPOTPECCUIO C JIMHEHHBIM POCTOM, F€OMETPUUECKYIO
— C 9KCIIOHEHITUAIEHBIM POCTOM.



OIIUCATEJIPHAA CTATHCTHKA
BpInycKHUK HAYYMTCSl HCIOJIB30BaTh MPOCTEHIIINE CIIOCOOBI
MPEACTABJICHUS U aHAJIN3a CTATUCTUYECKUX JTAHHBIX.
BhINyCKHUK MOJYYUT BO3MOKHOCTH MPHOOPECTH TEPBOHAYATBHBIN OMBIT OPraHu3aluu coopa
JAHHBIX TPU TPOBEICHUH OIpoca OOIMIECTBEHHOIO MHEHUS, OCYIIECTBIISITh WX aHAlU3,
MPEACTABIISITH PE3YABTATHI OMPOCa B BUJIE TAOIHUIIBI, IUATPAMMBI.

CJIVYAHHBIE COBBITHA U BEPOATHOCTb
BbInyCKHUK HAy4YUTCsl HAXOIUTh OTHOCHUTENIBHYIO YacTOTY W BEPOSITHOCTh CIIy4aliHOTO
COOBITHSL.
BbINyCKHUK MOJYYHT BO3MOXKHOCTH TPHOOPECTH OMNBIT MPOBEACHUS  CIIy4alHBIX
9KCIIEPUMEHTOB, B TOM YHKCJIE C TOMOIIBIO KOMITBIOTEPHOTO MOJICIIMPOBAHUSI, UHTEPIIPETAIIUU UX
pe3ynbTaToB.

KOMBUHATOPHUKA
BpinyckHUK HaAy4yHMTCsl peniaTh KOMOMHATOPHBIC 3a/1a4d HA HAXOXKJICHHE YUCIa 0OBEKTOB WIIH
KOMOMHAIIUH.
BbINyCKHUK MNOJYYUT BO3MOKHOCTH HAYYHMThCS HEKOTOPBIM CIICIUAIBHBIM IMPUEMaM
perieHuss KOMOMHATOPHBIX 3a]1a4.

Conep:kanmne yueOHOT0 nmpeamera.

APUDMETHKA
PauuonanbHble uncia. Pacmypenne MHOXKECTBA HAaTypalIbHBIX YHCEN 10 MHOXKECTBA IIEJIBIX.
MHOkeCcTBa LEIBbIX YUCEN 10 MHOKECTBA PALIMOHAIBHBIX. PallnOHaIbHOE YNCII0 KaK OTHOIIEHHE

— , I M — 1eroe 4Yucjio, N — HaTypaJbHOC. CreneHp C IIENBIM ITOKa3aTeIEM.
n

HeiictBuTebHbIe Yncaa. KBagpaTHeiii kKopeHb U3 uyucia. KopeHb TpeThel CTeneHu. 3amuch
KOpHEHl ¢ MOMOIIbIO CTENEeHU C ApOoOHBIM Moka3zareneM. [loHsTre 00 uppanoHaIbLHOM YHUCIE.
HppaimoHalbHOCTh YKCIa U HECOM3MEPUMOCTh CTOPOHBI M JIMaroHajiu KBaapara. JlecaTuyHbie
MpUOIKEHNUST UPPALMOHABHBIX Ynced. MHOXeCTBO NEeHCTBUTENBHBIX YHCEN; MpeaCTaBICHHE
JNEUCTBUTENBHBIX YUCENl OECKOHEUHBIMU JECITUUHBIMHU ApoOsmMu. CpaBHEHHE JIEHCTBUTEIBHBIX
gucen. KoopnunatHas mpsimas. M3o0paxkeHue uucen TOYKaMU KOOPAWHATHOM MPSAMOM.
UucnoBble TPOMEKYTKH.
N3mepenusi, npudmxeHusi, oumeHkH. Pa3mepbl 0O0BEKTOB OKpyKaromero wupa (0T
AJIEMEHTApHBIX YacTUIl 10 BceneHHO#), MIUTETbHOCTh MPOIECCOB B OKPYKAIOIIEM MHpE.
Boigenenue MHOXHUTENST — CTENEHH JecaTd B 3amucu yucna. [IpubmmkeHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTH NpuoImkenus. [Ipukuaka v orieHKa pe3ylibTaToB BbIUKCICHHA.

AJITEFPA
Aaredpanyeckne BbIpa:KeHUsl. DyKBEHHbIE BBIpaXEHHUS (BBIPOKEHUS C TEPEMEHHBIMH).
UucnoBoe 3HaueHHe OYKBEHHOrO BbIpakeHusa. JlomycTumble 3HAYEHUS TEPEMEHHBIX.
[ToacranoBka BeIpakeHHiI BMecTo nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIPAKEHUUN Ha
OCHOBE CBOMCTB apu(METHYECKUX NeHCTBUIl. PaBeHCTBO OYKBEHHBIX BBIpaKEHHM. TOXIECTBO.
Crenenb ¢ HaTypaJbHBIM IOKa3zarejieM M €€ cBoiicTBa. OQHO- 4jieHbl 1 MHOrOwieHbl. CTeneHb
MHorousieHa. CrokeHHue, BBIYMTAHUE, YMHOXEHUE MHOTOWIEHOB. POpMyNbl COKpPAIICHHOTO
YMHOXEHHS: KBaJApaT CYMMBlI M KBajapar pa3HocTh. PopMmyna pa3HOCTH KBaJpaToB.
[IpeoOpazoBaHue 1ENOT0 BHIPAKEHUS B MHOTOYIIEH. Pa3noskeHrne MHOTOUYICHOB HA MHOKUTEIH.
MHorousens! ¢ ogHoi nepemeHHoi. Kopenb MHOrounena. KBagpatHelid TpeXuiieH; pa3ioKeHHUe
KBQJIDATHOTO TpEX4WleHa Ha MHOXWUTeNTH. AnreOpamdeckas 1apoOb. (OCHOBHOE CBOWMCTBO
anredbpanveckoid apobu. CrnoxkeHue, BBHIYMTAHUE, YMHOXXEHHUE, MAeNeHHEe alreOpanvecKux
npobeii. CTemeHb ¢ IeNbIM TOKa3zaTeleM U e¢ CBOMCTBa. PalMoHaNbHBIE BBIPAKEHUS U UX
npeoOpazoBanus. [lokazaTenbcTBo ToxkaecTB. KBagpataeie kopHH. CBOMCTBa apuMETHIECKUX
KBQJIDAaTHBIX KOPHEH W UX TMPUMEHEHHEe K NpeoOpa3OBaHUI0 YHUCIOBBIX BBIPAKEHUN U
BBIYUCIICHUSIM.



YpaBHenusi. YpaBHeHue c oaHoil nepeMeHHod. Kopenb ypaBHeHus. CBOHCTBA YHCIOBBIX
paBeHcTB. PaBHOCHWIIBHOCTH YypaBHeHMH. JIuHeliHoe ypaBHeHue. KBanpaTtHoe ypaBHEHUE:
(dbopmMyna KopHel KBagpaTHOTO ypaBHeHUs. Teopema Buera. Perenne ypaBHeHHIA, CBOSIIUXCS
K JIMHEWHBIM U KBaApaTHbIM. [Ipumepsl pelieHus ypaBHEHUN TpeTbed U YETBEPTOM CTENEHEM.
Pemenne npoOHO-paliMOHANBHBIX YpaBHEHHMN. YpaBHEHHE C JBYMS NEepeMEHHBIMH. JIuHeiHoe
ypaBHEHUE C ABYMs MEPEMEHHBIMU, IPUMEPHI pPEIICHUs YpaBHEHUHN B LenbIX yuciax. Cucrema
YpaBHEHUH C JABYMs IepeMeHHbIMH. PaBHOCHIBHOCTH cucCTeM. CHCTEMBl JBYX JMHEHHBIX
YpaBHEHUH C IBYMs IEPEMEHHBIMU; PELLIEHUE NOJICTAHOBKOM U ciiokeHueM. Ilpumepsl perienus
CUCTEM HEJIMHEHWHBIX YpaBHEHMH C JByMsl II€peMEHHbIMHU. PelieHue TEKCTOBBIX 3ajay
anreOpanyeckuM  crnocobom.  JlekapToBBI KOOpAMHATHI HA  IUIOCKOCTH. |'paduyeckas
MHTEPIpPETAlMs YPaBHEHUsI C IBYMs INEepeMeHHBbIMU. [ 'paduk NMHEHHOTO ypaBHEHUS C JBYMs
MIEPEMEHHBIMH; YIJI0BOW KO3(PUIMEHT MpsSMON; yCIOBUE MAPAJICIbHOCTH MpsAMbIX. I'paduku
MPOCTEHINNX HETWHEWHBIX YpaBHEHWU: mapabosa, rurnepbosia, OKpyKHOCTh. ['paduueckas
MHTEpPIpEeTAIHs CUCTEM YpaBHEHUH C IByMsI IEPEMEHHBIMHU.
HepaBencrBa. UucnoBsle HEpaBeHCTBA M UX CBOWCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHElNHbIE HEpAaBEHCTBA C OJHOM INepeMeHHOW. KBaapaTHbie
HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM.

OYVHKLIUU
OcHOBHbIE NOHATHA. 3aBUCUMOCTH Mexay BenuunHamu. [lonstue ¢ynkmuun. OO6macTh
OmpeJieNieHuss U MHOXKECTBO 3HaueHWi QyHkuuu. CrnocoObl 3amanus QyHKuuu. ['paduk
¢byakuun. CpoiictBa (QyHKOHMH, uX oToOpaxxeHne Ha rpaduke. [Ipumepsr rpadukoB
3aBUCHMOCTEHN, OTPAXkKAIOIINX PEaJbHbIE POLECCHI.
Yucaosble pyHknuu. OYHKINN, ONUCHIBAIONINE MPSAMYIO M OOpaTHYIO MPONOPLUOHANIbHBIE
3aBUCUMOCTH, HMX Tpaduku u cBoicTBa. JluHeiHas ¢yHKIUA, €¢ TpaduKk U CBOWMCTBA.
KBagpatnunas ¢ynkius, e¢ rpaduk u cBoiicTBa. CreneHHble (DYHKIMHM C HaTypalbHBIMH
nokazatensaMu 2 u 3, ux rpaduku u cBoiictBa. I'padukn pyaxmuit y=v ,y=v ,y=|x|.
YucaoBble nocjaenoBaTebHOCTH. [loHATHE YMCIOBOW MOCIECNOBATEILHOCTH. 3allaHUE
MOCJIEI0OBATEIILHOCTH PEKYPPEHTHOM dopmynoi u Gopmyioit n-ro wieHa. Apudmerndeckas u
reoMeTpuueckas mporpeccud. DopMmynbl N-TO WieHa apu(PMETHUYECKON U TeOMETPHUYECKOM
Mporpeccuif, CyMMBbI TEpBbIX N-X wieHOB. M300paxeHne 4YICHOB apU(PMETHUYECKON W
FeOMETPUUYECKON  MPOrpeccuidi  TOYKAMU  KOOPAWMHATHOM  IJIOCKOCTU. JIMHEWHBIM U
SKCIIOHEHIMAIBHBIN POCT. ClI0KHBIE TPOLICHTHI.

BEPOATHOCTbD 1 CTATHCTHKA
OnucaresqbHasi craTucTuka. [Ipeacrapnenue JaHHBIX B BUJE TaOMUIL, auarpamm, rpadukos.
CnyyaitHas wu3MeHUMBOCTh. (CTaTUCTHYECKHE XapaKTepUCTUKH HaOoOpa MaHHBIX: CcpeaHee
apudmernyeckoe, MenuaHa, HauOoJbIllee U HaUMEHbIIIee 3HaueHus, pa3max. [Ipeacrasnenue o
BBIOOPOYHOM HCCIIEIOBAHHH.
Cayuaiinble cOObITHSI U BEPOATHOCTH. [[oHATHE O CllyyaifHOM OMBITE U CIy4ailHOM COOBITHU.
Yacrtota caydailHOro coObiTusi. CTaTHCTUYECKHM TOAXOJ K TMOHSATHIO BEPOSTHOCTH.
BepostHOCTH ~ TPOTHBOMONOXKHBIX  cOObITUH.  He3aBucumble  cOOBITHSA.  YMHOXEHUE
BeposTHOCTEeH. JlocToBepHbIE M HEBO3MOXHBIE COOBITUS. PaBHOBO3MOXXHOCTH COOBITHIA.
Krnaccuueckoe onpeneneHne BEpOSATHOCTH.
KomOunaropuka. Pemenne koMOMHATOpHBIX 3a7ay mepebopom BapuaHToB. KomOuHaTOpHOE
mpaBmwiIo yMHOkeHus. [lepectranoBkU U akTopHa.

JIOTUKA U MHOKECTBA
TeopeTnKo-MHOKECTBEHHbIE TMOHATHS. MHOXXECTBO, DJJIEMEHT MHOXECTBA. 3aJlaHUE
MHO>KECTB IIEPEYMCIIEHUEM DJIEMEHTOB, XapaKTEPUCTHUYECKUM CBOMCTBOM. CTaHIapTHbIE
0003HaueHMs YMCIOBBIX MHOXeCTB. Ilycroe MHOXecTBO U ero o6o3HadeHue. [logMHOKeECTBO.
OObenuHEeHNEe U TIepeceYeHHe MHOKECTB, Pa3sHOCTh MHOXKECTB. WIuTiocTpanusi OTHOIIEHUM
MEX1y MHOXECTBAMHM C ITOMOIIBIO AuarpamMm Jitiepa — BeHHa.
JJieMeHThbl JOrukM. [ToHATHE O PaBHOCHUIIBHOCTH, CIIEJOBAHUM, YHNOTPEOIEHUE JOTMYECKHX
CBSA30K €Cal ..., MO ..., 6 MOM U MOJbKO 8 MOM Clyyae, JOTUIECKUE CBA3KU U, UTU.



MATEMATHUKA B HCTOPUYECKOM PA3BUTHU
Hctopust ¢dopMmupoBaHUs TOHATHS YHUCIA: HATypajbHBIE 4YHCIA, APOOH, HEIOCTATOYHOCTD
palOHaIbHBIX YUCEN JUIsl TEOMETPUUECKUX M3MEpPEHUH, uppalnoHaibHble yuciaa. CTapuHHbIE
cucteMsbl 3anucu uncen. Jpobu B Basunone, Erunte, Pume. OTKpbiTHE NECATUYHBIX APOOEH.
Crapunnsle cuctembl mep. JlecaTuuneie ApoOM W MeTpuueckas cucrema mep. [losiBieHue
oTpuuaTenbHbiX uucen W Hynd. JI. Maruunkuid. JI. Dinep. 3apokaeHue anreOpbl B Hepax
apupmernkn. An - Xopesmu. Poxnenue OykBeHHoW cumBonuku. I1. ®@epma, @. Buer, P.
Hexapt. Mcropusi Bompoca O HaxoXIeHHH (OpPMYI KOpHEH anreOpandeckux ypaBHEHUH,
HEpa3penuMOCTh B pajauKaliax ypaBHEHUH crerneHu, Oonbiieit derwvipex. H. Tapramws, k.

Kapmano, H. X. AGens, D. Tl'amya. N3o0pereHme meroma KOOpPAUHAT,

IO3BOJIAOIICTO

MEPEeBOANUTH TeOMETpudeckre oOBEeKTH Ha s3bIK anreOpel. P. Jlexapt u II. ®epma. Ipumeps
pa3IMYHbIX CHUCTEM KOOPAMHAT Ha miockoctu. 3anava Jleonapno IMuzanckoro (Pubonauum) o
kponukax, yucia dubonayun. 3amaya o maxmMatHOM gocke. McToku Teopuum BEpPOSITHOCTEH:
cTpaxoBoe jeino, azapTHbie urphl. [1. ®epma u b. [lackans. 5. bepuymnu. A. H. Koamoropos.

basucHbiil yueOHbII (00pazoBaTeNbHBIN) TUIAaH Ha HW3ydeHHe anredopsl B 7 — 9 kimaccax
OCHOBHOH IIIKOJIBI OTBOIUT 3 4aca B Henelro, Bcero 102 waca B rox B 7 — 8 xiraccax 1 99 gacos

B roja B 9 knacce, T.e. 303 yaca 3a Becb Kypc.

HazBanue riaBsl, 9ackel, coiepkanue, melb

OcCHOBHBIE BUABI NCATCIBHOCTH.

7 Kjaace

I'nasa 1. /Ipo0u u npouentsl. 11 4

CpaBHeHne IpoOei. Brruncnenus c
panoHambHbIMU  uuciaamu.  CreneHb ¢
HaTypaJIbHBIM  TIOKa3aTeleM. 3ajaud  Ha

nporeHThl. CTaTHCTUYECKHE XapaKTCPHUCTHUKH.
Ocnoguble  yenu:  CUCTEMATU3WPOBATh U
0000mUTE cBegeHUsT 00 OOBIKHOBEHHBIX U
JNCCITHYHBIX  APOOSX, HAYYUTh YUANUXCS
[10JIL30BaThCS SKBUBaJIEHTHBIMU
MPEJICTABICHUSIMH YHCEN B XOJI€ PEIICHUS
3a7a4, oOecmeynuTh Ha  3TOM  OCHOBE
JNaJbHEHIIIee  pPa3BUTHE  BBIYMCIIHTEIBHBIX
HAaBBIKOB M YMEHHU pemaTh 3aJadyd  Ha
IIPOLIEHTHI, CPOPMHUPOBATH TIEPBOHAYATILHBIC
YMEHUSI CTATUCTHYECKOTO aHaIM3a OOJIBIINX
MAacCCHBOB YHCJIOBBIX JAHHBIX.

CpaBHHBaTh U YIOPSAAOYMBATH PAIMOHAJIBHBIE YHUCIA.
BI)I]'IOJ'[HS{TI) BBIUHUCJIICHUA C paIlI/IOHaJ'IBHbIMI/I qyucCJiaMu,
BBIUMCIIATh 3HAYEHHUS CTENEHeH C HaTypaJbHBIMHU
MOKa3aTesIMA. BBIMONHATE IPUKUAKY U OLIEHKY B XO/€
BBIYHCIICHUH. Hcnonp3oBath SKBHUBAJICHTHBIE
MPEICTABICHUS JPOOHBIX YUCEN MPU MX CPAaBHCHUH U B
BbIUUCICHUAX. [IpOBOIUTE HECTIOXKHBIC HCCIIEIOBAHUA,
CBSI3aHHBIE CO CBOWCTBAMH JPOOHBIX HYHCEN, OMHPAsCh

Ha YHCIOBBIE OKCIEPHUMEHTHI (B TOM 4YHCIE C
HCIIOJIb30BAaHUEM KaJIbKYJIATOpa, KOMIIBIOTEPA).
OcymectBiare nouck uHpopmarmu (B CMU),

cojiepKallell JIaHHbIe, BBIPAXKCHHBIE B IPOICHTAX,
MHTEpPIPETUPOBATh 3TH JaHHble. Pemarh 3amaunm Ha
MPOLIEHTH U Ipobu (B TOM YHCIe 3aJaYdl U3 pPeajbHOM
MPaKTHKHY, UCTIONB3Ys npu HEOOXOJUMOCTH
KaIbKynsITop). [IpHBOIUTE MPUMEPHI YHUCIIOBBIX JaHHBIX
(meHa, poct, BpeMs Ha JAOpOry), HaXOOUThb CpelnHee
apudmMeTHaeckoe, MOIy U pa3Max YUCIOBBIX HAOOpPOB, B
TOM YHCIEe W3BIEKas HEOOXOMUMYIO HH(OpMAIMIO U3
Tabnui, ¥ JguarpamMM. [IpHBOIUTH COAEpIKATENbHBIE
MPUMEpPBI UCIIOIB30BaHUS CPEAHEr0 apupMETHUECKOTO,
MOZBI M pa3Maxa JUIs  ONHCAaHHS  JaHHBIX
(memorpadudeckue W COUMOIOTHYECKUE ITAHHBIE,
CIIOPTHBHBIE [TOKA3ATENH U T. [1.)

I'maBa 2. Ilpsimas u oOpaTHas
NPONOPUUOHAIBLHOCTD. 8 4

3aBHCHMOCTH U (bopMyIBI. [Tpsamas
MPONOPIMOHAIEHOCTb. Ob6partHas
nponopuuoHansHocTh. [Iponopuuu. Pemenue
3a1au c HOMOIIIBIO POTIOPLHUH.
[IponoproHansHOE A€TIECHHUE.

OcnosHvle yenu: chopMynTupoBaTh
MpeJCTaBICHHE O MPsIMOIl U 0OpaTHON
NPONOPIHMOHAIBHOCTAX  KaK  CHEMalIbHBIX
BUJIAX 3aBUCHUMOCTEH MEXIY IBYMSI

MogenupoBate  HECIOXHBIE  3aBHCUMOCTH  C
noMOIIbI0 (DOPMYIT; BBIMONHATH BBIYMCIECHUS 110
¢dbopmynam, BbIpaxaTb U3 (GOPMYJBl  OIHH
BEJIMYMHBI 4yepe3 Apyrue. PacnozHaBaTh npsmyro u
0o0paTHyl0  IPONOPLUUOHAIBHBIE  3aBUCHMOCTH.
Hcnonp3oBaTh CBOWCTBA TPsSMOA W 0OpaTHOU
IPOMOPLIUOHAIEHOCTH UIst BBINTOJTHEHUS
MPAKTUYECKUX  pacueToB. Pemate TekcTOBbIE
3a/1auu Ha MPSIMYIO u o0paTHyI0
MPONOPIIOHAIBHBIE 3aBHUCHMOCTH, Ha
NPOMOpLHOHAIEHOE JielieHHne (B TOM YHCIE ¢
KOHTEKCTOM M3 CMEXHBIX JUCLMILINH, U3 pealIbHON




BEJIMYMHAMHU; BBECTH MOHATUE IPOIIOPLIUU U
[10Ka3aTh BO3MOKHOCTb PELICHUS

3a/1a4 C MOMOILBIO MPONOPLMIA; pa3bsICHUTH
CMBICJI TIOHATUS «IIPOTIOPLIMOHAIIBHOE
NeJIeHue» U IPOJEMOHCTPUPOBATH
[IPUMEHEHHE B PEAJIbHBIX CUTYaIUsIX.

€ro

)KI/I3HI/I). AHaJ’II/I3I/Ip0BaTB N OCMBICIIMBATh TCKCT
3ala4yu, MOACINPOBATH YCJIOBUC C ITIOMOIIBIO CXEM,
CTPOUTH JIOTUYCCKYHO ILCHOYKY paccqu[e}n/n?l;
KPUTHUYCCKHA OLCHHUBATH r[onyquHmﬁ OTBCT,
OCYHICCTBJIATL CAMOKOHTPOJIb, IMPOBCPASA OTBCT Ha
COOTBCTCTBHUC YCJIOBUIO.

I'naBa 3. Beenenue B anreopy. 9 u
bykBeHHas 3amuch CBOMCTB JEHCTBUI HAJl
YUCJIAMH. [IpeobpazoBanue OYKBEHHBIX
BbIpakeHuil. PackpriTue ckobok. [IpuBenenue
M0T00HBIX CIaraeMbIX.

OcHosnbie yenu: cPOPMUPOBATH Y YUALTUXCS
MepBOHAYAIBHBIC MIpeICTaBICHUS 0
npeoOpa3oBaHUM OYKBEHHBIX BBIPAKEHHH U
HAyYHUTh BBITIOJHSITH IEMEHTapHbIe 0a30BbIe
npeoOpa3oBaHMsL.

[IpumeHaTp s3bIK  anreOpsl  IPU  BBINIOJHEHUHU
JJIEMEHTApHBIX  3HAKOBO-CUMBOJIMYECKUX  JICHCTBHM:
UCIONIB30BaTh OYyKBBI UL OOO3HA4YEHHs YHCEN, I
3amMcl  OOWIMX  YTBEPXKICHWH;  MOJEIHpOBaTh
OYKBEHHBIMH  BBIDQKEHHSIMH ~ YCIIOBHS, OIHMCaHHBIE
CIIOBECHO, PUCYHKOM HJIM YEPTEXOM; IIPeoOpa3OBbIBATh
anreOpanyeckue CyMMBbl M TIPOHM3BEICHUS (BBITIONHSITH
NpUBEJICHNE TOA00HBIX ClIaraeMbIX, PaCKpBITHE CKOOOK,
VIPOIEHHE TPOU3BEICHNH). BBINONHATE 4YHCIIOBBIE
TIO/ICTAHOBKH B OYKBEHHOE BBIpa)KEHHE,
BBIYHCIISTH YHCIIOBOE 3HaUCHUE
BBIPAKEHUSL.

OYKBEHHOI'0

I'naBa 4. YpaBHenus. 10 u

Anrebpandeckuii croco® pelieHus 3ajad.
Kopun ypaBHeHus. Pemienne ypaBHEHUI.
Pemenue 3aga4d ¢ moMoOIIbIO YpaBHEHHIA.

Ocnosnvie yenu: CPopMupoBaTh yMEHHE
pemiath JIMHEWHbIE YpaBHEHHUS, a TakKxke
co37aTh  HayalbHbIE  MpPEJICTaBICHHUS 00

aIreOpandeckoM METOJIC PEIICHHS TEKCTOBBIX
3aj1a4.

[TepexoauTh OT cI0BECHON (pOPMYITHPOBKU

YCIOBHUSI 33/1a4d K anreOpanyeckod MOJENH IyTEM
COCTaBJICHUSA ypaBHCHI/ISI. HpOBO}II/ITb JOKAa3aTCJIbHBIC
paccykZeHHS O KOpHAX YypaBHEHHS C OIOpOH Ha
onpezaenenre KopHs. OOBICHATE W (OPMYIHPOBATH
npaBuia mpeodpazoBaHus ypaBHeHuil. KoHcTpynpoBath
AIITOPUTM peLIeHus JIMHEWHBIX YpaBHEHUH,
pacro3HaBaTh JIMHEHHbIC YPABHEHHUS, PELIATh JIMHEMHbIE
YpaBHEHHMS, a TaKXKe yYpaBHEHHs, CBOIAIINECS K HUM, C
MOMOILBIO  TIPOCTEHINNX TMpeoOpa3oBaHuid. Pemathb
TEKCTOBBIE  3alaud  auredpanveckuM  CHOCOOOM:
COCTaBIIATh YpaBHEHHE IO YCIOBHIO 3a/adyH, pEIIaTh
cocTaBlIeHHOe YypaBHeHHe. [IpoBoauTe paccyxaeHus,
OCHOBaHHBIE HA MHTEPIIPETAIIH YCIOBHS ITOCTABJICHHOM
3a/1a4M, JJIS TIOMCKA LIENBIX KOPHEH HEKOTOPhIX
HECJIOKHBIX HEJIMHEHUHBIX YPABHEHU.

I'naBa 5. Koopaunarsl u rpaguxmu. 10 4
MHOecTBa TOYEK Ha KOOPJIUHATHOUN IIPSIMOM
Paccrosinne mMexy ToukaMu KOOPIUHATHON
npsiMoii. MHOkecTBa TOUEK Ha

KOOPJAMHATHOW TIIOCKOCTH. ['paduku. Eme
HECKOJIbKO  BaXHBIX rpadukoB. ['paduku
BOKpYT Hac.

OcHosnvie yenu:

pa3BUTh YMEHHS, CBs3aHHbIE C pabOTON Ha
KOOpPJIMHATHOM MpsMOM W HA KOOPAMHATHOMU
IJIOCKOCTH;  TIO3HAKOMUTh ¢  Tpadukamu
3aBUCUMOCTEH Y =X, Y = —X, Y = X2, y= X3,

v = |x|; chopMupoBath repBoHaYATHHBIC
HABBIKM HMHTEpPIpETAi rpaduKoB peaTbHbIX

3aBUCUMOCTEMN.

M3obpakath 4Wciaa TOYKAMH  KOOPIWHATHOM
NpsAMOM, mapbl 4YHMCENl TOYKAMHU KOOPJIUHATHOU
1ockocTi. CTPOUTH Ha KOOPAWHATHON TUTOCKOCTH
TEOMETPUIECKIE M300pakeHus MHOJKECTB,
3aIaHHBIX aJreOpanvecKy, OMICHIBATH MHOXKECTBA

TOYEK  KOOPAWHATHOM  IUIOCKOCTH  (0oOyacTu,
OrpaHUYCHHBIC TOPU30HTATILHBIMU 17§
BEPTUKAITbHBIMU TPSIMBIMHA u mnp.)
anreOpanvecKUMu  COOTHOIIeHUsIMA.  CTpOUTH

rpauKy TPOCTEHIINX 3aBHCHMOCTEH, 3aJaHHBIX
anreOpanvyecKUMHU COOTHOIICHUSIMH, TNPOBOIHUTH
HECJIO)KHBIE HCCIIEIOBaHUA OCOOEHHOCTEH 3THX
rpa¢ukoB. MozmenupoBaTh peajibHbIe 3aBUCUMOCTH
rpaduKamu. Yuratpb rpaduKu  peasbHBIX
3aBUCUMOCTEH.

I'maBa 6. CsoiicTBa cTemeHu ¢
HATypaJbHbIM NOKa3aTejgeM. 10 4
IIpousBenenue u yactHoe crteneHeil. CteneHpb
CTENeHH, TMpOu3BeJeHUs U ApoOu. Pemienue
KOMOMHATOPHBIX 3a71a4. [lepecTaHOBKH.
OcHognvie yenu:

BbIpa0bOTaTh YMEHHUS BBITIOJIHATH JEHCTBHS HaJl
CTEINEHSIMH C HATypaJlbHBIMU MOKA3aTeNIIMU U

DopMyIpPOBaTh, 3aIMCHIBATE B CHMBOIHYIECKON (popme
1 0DOCHOBBIBATH CBOWCTBA CTENEHH C HATYpaIbHBIM
MOKa3aTeneM, MPUMEHSITh CBOWCTBA CTENEHHW  JUIS
npeoOpa3oBaHMs  BBIPAKEHHMH M BBIYHCICHHM.
BemonuaTs mepedop Bcex BO3MOXHBIX BapHAHTOB IS
nepecyeTa OOBEKTOB WM KoMmOuHarwi. [IpnmeHsATH
MPaBWJIO KOMOMHATOPHOTO YMHOXCHUS AUl PEIICHMS
3aJjad  HAa HaXOXAEGHWE 4YHcaa OOBEKTOB  HIIH
KOMOMHaIMH (mmaronanm MHOTOYTOJIbHHKA,




pemaTh KOMOMHATOpHBIE 3aJaud Ha OCHOBE
IIpaBWJIa  YMHOXKEHHUS,  IIO3HAKOMUTb  C
bopmysoi a7t moaCcUETa YUCIIa NEPECTaHOBOK.

PYKOIIOXKaTHsI, YUCII0 KOJIOB, MHU(POB, MapoJiel H T. 11.).
PacnozHaBate 3amaun  Ha  OHpeAENeHHE  YHCIa
MEPECTAaHOBOK U BBINOJIHATH COOTBETCTBYIOIIUE
BBIYHCIICHHSI.

I'maBa 7. MHoro4jensl. 16 4.
OfHOWICHBI W MHOTOYJICHEI.
BBIYHTAHUC MHOTOYJICHOB.
OJIHOYJICHA Ha MHOTOWICH. YMHOXEHUE
MHOTOWIEHA HAa  MHOrowieH. Dopmyib
KBaJ[paTa CyYMMBI H KBajJpaTa pPa3HOCTH.
Pemenue 3aga4 ¢ moMoIIbIO ypaBHEHHIA.
OcHogHule yenu.:

BBIPa0OTATh YMEHUE BHITIONHSATH JICHCTBUS C
MHOTOUJIEHAMH; IPUMEHSTE hopMmyits! (& * b)?
= a% + 2ab + b? s npeobpazoBaHus KBagpaTa
JBy4YJiEHAa B MHOTOWIEH M JUIsi OOpaTHOTO
npeoOpa3oBaHMUsL.

CrnoxeHue u
YMHOXEHUE

BrInonHATh AEHCTBUS ¢ MHOTOWICHAMH.
Jloka3piBaTh (JOPMYJIBI COKPAIICHHOTO YMHOKCHUS
JUTSL IBYYWICHOB, IPUMEHSTh WX B TPEOOPa30BaHUSIX
BBIDOKEHUS U BBIYUCIEHUAX.  [IpoBomuTh
HCCIIeIOBAaHUE JUTSt KOHCTPYHUPOBaHUS u
MOCJISYFOIIEro J0Ka3aTeIbCTBA HOBBIX (hOPMYII
COKpAIICHHOrO0 YMHOXEHUs. PermaTs ypaBHEHUS,
CBOJSILMECS K JIMHENHBIM ypaBHEHUsM. Pemath
TEKCTOBBIC 3a/1a4u AIreOpanuecKuM CIIoCOOOM:
MOJEIUPOBATh  YCJIOBHE  3a7a4d  PUCYHKOM,
YEPTEKOM; MEePEXO/TUTh oT CJIOBECHOM
(hopMYJTUPOBKU YCIIOBHS 3a/1a4H K ajareOpanveckoi
MOJIEJIN TTyTEM COCTABJICHUS YPaBHEHUS, peIIaTh
COCTaBJICHHOE YpaBHEHUE.

I'nasa 8. Pa3jio:keHue MHOIO4/1€HOB Ha
MHOKHUTEIH. 16 4

BoiHecenne o001ero MHOXHUTENSI 32 CKOOKH.
Croco06 rpynnupoBku. Dopmyna pazHOCTH
kBaaparoB. DOpMynbl PpPa3HOCTH U CYMMBI
KyOoB. PaznoxeHne Ha  MHOXHUTEIH C
MIpUMEHEHHEM HECKOJIbKUX CHOCO00B.
Pemenue ypaBHEHU ¢ MOMOIIBIO Pa3I0KEHUS
Ha MHOKUTEJH.

OcHogHble  yenu:  BbIpabOTaTh  yMEHHE
BBITIOJIHATh ~ Pa3jloKeHHEe MHOTOWIEeHa Ha
MHO>KHMTEJIM C TIOMOILbIO BBIHECEHUS OOIIETo
MHOXKHMTEJS 3a CKOOKM W TpYyNIHUPOBKOH, a
TaKke ¢ MpuMeHeHueM GopmyI
COKPAIICHHOTO YMHOXEHHUSI.

BomonHATe  pasnoXeHWe ~ MHOTOYJIEHOB — Ha
MHOXXHWTCIIN, IIPpUMCHAA  pa3/IMYHBIC CHOCO6BI;
AHAJIM3UPOBATH MHOTI'OYJICH U

paciiozHaBaTb BO3MOXHOCTb ITPUMCHEHUA TOI'O UJIN
HHOI'O HpI/IéMa Pa3IOKECHUA €ro Ha MHOXHTCIIU.
[Ipumenats paziuaabie (POPMBI CAMOKOHTPOJIA TIPU
BBITIOJTHEHU W TIPE00pa30BaHUM.
IlpumensaTe  pasiiokeHue Ha
pEUIEHUIO YpaBHEHUM.

MHOXHUTCIIN K

I'naBa 9. YacTora 1 BepOSAATHOCTD. 7 4
Crnyugaiiaple coObITHs. YacToTa Ciry4aitHOTO
coObITHs. BeposITHOCTB cityyaiiHOTO COOBITHSI.
Ocnosnas yenn:

MoKasarth BO3MOXXHOCTh OIICHUBAHUS
BEPOSITHOCTH CIIYy4alHOTO COOBITUSI IO €ro
4acToTe.

IIpoBOAUTH 3KCIIEPUMEHTHI CO CIIY4alHBIMU HUCXOAAMHM,
B TOM 4YHCIE C IIOMOIIBIO  KOMIIBIOTEPHOI'O
MOJIEIUPOBAHUS, HHTEPIPETUPOBATh MX PE3YyJIbTATHL
BBrucnsaTe 4acToTy ciydallHOrO COOBITHS; OLIGHHBATbH
BEPOATHOCTh C IIOMOINBIO YacTOTHI, MOJY4YECHHOH
OITBITHBIM MyTEM; MIPOrHO3UPOBATH JaCTOTY
HACTYIUICHUSI COOBITHSI IO €T0 BEPOSTHOCTH.

[IpuBoanTe TpUMEpHl  CIYYaWHBIX  COOBITHI, B
YaCTHOCTH JIOCTOBEPHBIX M HEBO3MOXKHBIX COOBITHH,

MaJOBEPOATHBIX ~ CcOOBITHHA. [IpuBOmWMTH  TpUMEPHI
PaBHOBEPOSITHBIX COOBITHIA.
IToBTOpeHue. 54
8 ki1acc
T'a1aBa 1. AnreﬁpanquKne npoﬁn. 204y KoucTtpyupoBathb anredparmyeckue BBIpaKEHUS.
Yro Takoe anre6pqueCKa;1 I[p06b. OCHOBHOE Haxomute oOmacte ompeneneHus anreOpamdeckon
IpoOu;  BBIIONHSATH  YHCIOBBIC  IIONCTAHOBKA U

cBoicTBO ApoOu. Crio)keHWe | BbIUUTAHUE
anreOpandyeckux  ApoOeil. YMHOXeHHe U
JieTIeHue anreOpandeckux npooeit.
[IpeoOpa3oBaHue BBIpaXEHUH, COaEpKALIUX
anreOpandeckue ApoOu. CTemneHb ¢ LEIbIM
nokazateneM CBOWCTBA CTENEHM C IIEIBIM
nokaszateneM. PerieHue ypaBHeHUWH M 3ajau.

BBIUHCIIATh 3HAUCHHE APOOH, B TOM YHCIE C ITOMOIIBIO
KalbKynsaTopa. ®opMyaupoBaTb OCHOBHOE CBOWCTBO

anreOpamyeckoil OpoOW © TPUMEHATH €ro Ut
npeoOpa3oBaHus 1poOeil. BwImoOMHATE melicTBHA C
anreOpanyecKuMu TIpOOSIMHU. [Ipumensts

npeoOpa3oBaHMsl BBIPAKEHWH U pEUIeHUsT 3ajad.
Bepakate mepemenHble U3 GopMyn  (PpHU3HUECKHX,
TEOMETPUYECKHX, OIMCHIBAIOMINX OBITOBBIE CHTYAIlHH).




Ocnoguvie  yenu: chHoOpMUPOBATH  YMEHUS
BBIMIOJIHATE  JIEHCTBUA C  anreOpandecKuMu
IpoOsSMU, NEHCTBUSA CO CTENEHSAMH C IIETIBIMU
[I0OKA3aTeIsIMU; Pa3BUTh HABBIKU PELICHUS
TEKCTOBBIX 337124 AJIr€0OpanuecKUM METOJIOM.

IIpoBoauTh MCCNENOBAHUS, BBISBIATH 3aKOHOMEPHOCTH.
DopMynupoBaTh OMpENEICHUEe CTENEeHH C UENbIM
IOKa3aTelIeM. DopMyIUpOBaTh, 3aIIUCHIBATh B
CUMBOJIMYECCKON (OpME M WILTIOCTPUPOBATH IPUMEpPaAMU
CBOICTBa CTEMEHH C LIEIBIM MMOKa3aTeleM; MPUMEHATh
CBOWCTBA CTCIECHU M1 MPeoOpa30oBaHUs BBHIPAKCHUN H
BBIUMCIICHHH.  lcmomp3oBaTh  3amMCh  4YHCell B
CTaHJApTHOM BHUJAE i1  BBIpAXKEHHUS  pa3MEpoB
00BEKTOB, JUIUTCIBLHOCTH IPOIIECCOB B OKPYKAMOIIEM
Mupe. CpaBHUBaATh YMClIa U BEJIWYUHBI, 3alHUCAHHBIE C
HCIOJb30BaHueM creneHr 10. BBIIONHATH BRIUKMCICHUS
C pCaJlbHBIMH JTaHHBIMH. BBINONHATE TPUKHIKY U
OILICHKY Pe3YJIbTaTOB BhIUMCIICHUA. PemaTs ypaBHeHUs ¢
JIPOOHBIMU KO3 QUIMEHTAMH, PElIaTh TEKCTOBBIE
3a/1a4¥ AIreOpanIecKuM METOIOM

I'nasa 2. KBaapaTnsblie kopau. 15 4
3ajaya O HaXOXXJIEHUHM CTOPOHBI KBaJpara.
Uppanmonansusie yncna. Teopema Iludaropa.

Ksagpartusrit KOpEHb (anredpanyeckuii
noaxon). I'padmk 3aBUCUMOCTH y=+.
CaoiicTBa KBaJ{paTHBIX KOpHEH.
[IpeoOpa3oBaHue BbIpaXEHUH, COJEpKAIINX

KBajgpaTHble KOpHU. KyOuueckuili KOpeHb.
OcHoéHble yenu: TIO3HAKOMHTB C HOBOHU
onepanuein W3BJICYEHHEM KBAJIPaTHOTO
KOpHS W3 4YHCJIA; JaTh II€pBOHAYaIbHBIC
IPEJCTaBICHU 00 MPPALMOHAIBHBIX YHCIAX;
Hay4uTh BBIIIOJIHATH npeoOpa3oBaHus
BBIPAKEHUH, COJIEP/KAIUX KBAaJPaTHBIE KOPHH,
Ha I@pUMepe KBaJpaTHOIO U KyOHMYECKOro
KOPHS copMupoBaTh HaYaJIbHBIC
IIPEICTaBICHUS O KOPHE N-11 CTENICHHN.

DopMynTUpOBaTh ONpPEAEICHUsT KBAaAPaTHOTO KOPHS W3
uncna. [lpumenaTy Tpaguk ¢GyHkuuu y = x? s
HaXOXKIEGHUS  KOpHEHl  KBaJpaTHBIX  ypaBHEHU,
UCTIONB3YsT  NPU  HEOOXOAMMOCTH  KaJbKYISTOp;
MPOBOJUTE OLEHKY KBaJpaTHBIX KopHeH. CrTpoutsb
rpaduk Gpynkumn Y = v, HcCIenoBaTh Mo rpaduKy eé
cBoiictBa. Jloka3piBaTh CBOWCTBAa apu(METHUECKUX
KBaJIpaTHBIX KOPHEH; MPUMEHATh X K MPeoOpa30BaHHIO
BBIDAKEHUH.  BBIUMCIATE  3HA4YEHMsST  BBIPAYKEHUIA,
COJIEpKAINX KBaJpaTHbIE KOPHH; BBITIONHATH 3HAKOBO-
CUMBOJIMYECKHE  JEMCTBUS  C  HCIOJIb30BAaHUEM
0003HaueHUI1 KBaJpPaTHOTO M KyOHYECKOro KOpHSI.
Wccnenosath ypaBHEHHE X° = @, HAXOIWTh TOYHBIE M
IpUOTHKEHHBIE KOPHH MTPH

a > 0. ®opmynupoBaTh ONpeIeICHUEe KOPHS TPEThei
CTENEHH; HaXOAUTh 3HAUEHUS KyOMYeCKHX KOpHEH, mpu
HEOOXOAUMOCTH, UCTIOJIB3Ys KaJIbKYISTOP

I'naBa 3. KBagpartuble ypaBHenus. 19 u
Kakue ypaBHEHHsS Ha3bIBAIOT KBaJPaTHBIMHU.
dopmyna KOpPHEH KBaJpaTHOrO ypaBHEHHUS.

Bropas  dopmyna kopHel — KBaapaTHOTO
ypaBHeHusA. Pemenue 3amau  Hemosinbie
KBaJpaTHble YypaBHeHHs. Teopema Buera.
PaznokeHne KBampaTHOro TPEXWICHa Ha
MHOYKHTEIH.

OchnogHas yenw:

Hay4yuTh pelIaTh KBaJpaTHbIE YpaBHEHUS U
WCIIOJIb30BaTh WX TPH PEIICHHUH TEKCTOBBIX
3a/1a4.

Pacrio3naBatpb KBaJpaTHbIC ypaBHEHHU,
ki1accuuIMpoBaTh uX. BbeBomuTh (opMyny KopHei
KBAJPAaTHOrO  ypaBHEHHWs.  Pemiath  KBaJpaTHBIC
YpaBHEHHss — TMOJNHBIC M HEMoJHble. I[IpPOBOAUTH

MIPOCTEMIINE HCCIIEIOBAaHUS KBAaIPaTHBIX YPaBHEHMU.
Pemath ypaBHEeHus, cBoAAIIMECS K KBaJPaTHBIM, ITyTEM
npeobpa3oBaHUi, a Takke C TIOMOIIBIO 3aMEHbI
nepeMeHHoil. HaOmromaTh W aHaMU3UPOBATh  CBS3b
MEXIy KOPHSAMH H KO3(D(HIHMEHTaMH KBaJIpaTHOTO
ypaBHeHHs. DOpMynIHMpOBaTh U JIOKa3bIBATh TEOPEMY
Buera, a taxxe oOpaTHyIO TeopeMy, NPHUMEHATh 3TH
TEOpeMBbI [UIS pelIeHHsT pa3HOOOpa3HbIX 3ajad. Pemarth
TEKCTOBBIE  3a/Jaud  aureOpamdeckuM  CHOCOOOM:
NEePEeXOJUTh OT CJIOBECHOH (DOPMYIUPOBKU YCIOBHS
3a/1a9M K anreOpamdeckoil MOIETH MyTEM COCTABIICHHS
YpaBHEHHS;  pPEIIaTh  COCTABICHHOE  yPaBHEHHUE;
MHTEPIPETHPOBATh pe3ynbTar. Pacrio3HaBaTh
KBaZ[paTHBIH ~ TPEXWIEH, BBUICHATH  BO3MOXKHOCTD
Pa3JoKeHNsT HA MHOKUTENH, MPEACTABIATh KBAaPATHBIN
TPEXWIEH B  BUAE  TNPOW3BEACHHS  JIMHEHHBIX
MHOXWUTened.  [IpuMeHATh  pa3nu4yHble  TPUEMBI
CaMOKOHTPOJISI TIPH  BBINIOJHEHHH TPE0Opa30BAHUM.
[IpoBonnTh WCCHenOBaHMS KBaJIpaTHBIX YPAaBHEHUH C
OyKBEHHBIMHU K03 dunneHTaMH, BBISBIISATh
3aKOHOMEPHOCTH

I'naBa 4. Cucremsbl ypaBHeHuii. 20 4
JIuHeitHOe ypaBHEHME C IBYMsI TIEpEMEHHBIMH.

OHpeL[CHfITL, SABJIACTCA JIU Mapa YUCCI PCHICHUCM
YpaBHCHUA C JByMA  NCPEMCHHBIMU; MPpUBOANTH




I'padux nUHEHHOTO ypaBHEHHMS C JBYMS
IIEPEMEHHBIMU. Y paBHEHUE IIPSIMOM BUAA

y = kx + |. Cucrembl ypaBHeHwuil. Pemenue
CHCTEM YpaBHEHHIl CIIOCOOOM  CIIOXKEHHS.
Pemenne cucrem  ypaBHEHHIl  crocoOOM
[IOJICTAaHOBKU. PemieHne 3agady ¢ MOMOIIbIO
CUCTEM YypaBHEHMH. 3a7auu Ha KOOPAMHATHOMN
IUIOCKOCTH.

OcHogHule yenu.:

BBECTH IIOHSATHE YpaBHEHUA C  JBYMs
HEU3BECTHBIMH, I'padka ypaBHEHUS, CUCTEMbI
ypaBHEHUH; OOyYUTh  pEIIEHHIO  CUCTEM
JIMHEWHBIX YPaBHEHHUU C ABYMsI IIEPEMEHHBIMH,
a TakXKe MCI0JIb30BAHUIO TIPUEMa COCTaBJICHUS
CUCTEM YpaBHEHHMI NpPH pPEHICHUH TEKCTOBBIX
3az1ad4.

MPUMEpPHI PElIeHUH YpaBHEHHUH C IBYMS ITepEMEHHBIMH.
Pemate 3amaum, anreOpanmdyeckoil MOZIETBIO KOTOPBIX
SBISIETCS YpaBHEHUE C IBYMS IIepEMEHHBIMH; HaXOIUTh
Henble pemeHus ImyréM nepebopa. PacrosnaBaTh
JIMHEHHBIE YPaBHEHUS C JABYMS IIEPEMEHHBIMHU; CTPOUTH
npsiMble — Tpa¥KN JTHMHEWHBIX YpaBHEHHWH; MU3BJIEKATH
u3 ypaBHeHus Buiga y = kx + | wuHpopMammio o
MONOXKEHUU TMpPSMOM B  KOOPAWHATHOM IUIOCKOCTH.
PacnozHaBaTe mapamnensHele U IepeceKaroIuecs
npsMBIE  TI0 WX  YpaBHEHHSIM;  KOHCTPYHPOBATh
YpaBHEHHsI TIPSIMBIX, IapauIeNbHBIX IaHHOH MPSMOH.
Hcnonp30BaTh NpUEMbl CAMOKOHTPOJIS NIPU TIOCTPOESHUU
rpaduKoB JMHEHHBIX YpaBHEHHHA. Pemmath CcHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHMH C JBYMsI IIE€PEMEHHBIMU;
UCIIONb30BaTh  TpaduyecKkre  TpeCTaBICHHS IS
HCCIIEIOBaHMUs CHCTeM JIMHEHHBIX YpaBHEHUH; pelaTh
MpOCTEHIINE CUCTEMBI, B KOTOPBIX OJHO W3 ypaBHEHHM
HE SIBIsIeTCS JIMHEWHBIM. [IpUMeHsTh anreOpanveckuii
ammapaT Ul pelIeHus 3ajad  Ha  KOOPAWHATHOM
TUIOCKOCTH. Permath TeKCTOBbIE 3a7aul anreOpandeckum
CIOCOOOM: TEPEXOIUTh OT CIIOBECHOH (HOPMYIHPOBKH
YCIOBHSI 3a/1a4d K anreOpanyeckod MOJENH IyTEM
COCTaBJICHUS CHCTEMBI YpaBHEHHH; pemarb
COCTaBIJIEHHYIO CUCTEMY ypaBHEHHIl;, HHTEPIIPETUPOBATh
pe3ynbTar

I'naBa 5. ®yukuuu. 14 4y
Urenne rpaduxoB. UYro Takoe GyHKIUS.

I'padux  dyaxnuun. CpoiictBa  QYHKIHIA.
Jluneiinas Qynkmusas. OyHkmus y = ~ H ec
rpadux.

OcHogHble yenu: TIO3HAKOMUTH YYalIUXCS C
MOHATHEM ¢byHKIMH, paciupuTh
MaTeMaTHYeCKU A3BIK BBEJICHHEM
(GyHKIIMOHATIBHOM TEPMHHOJIOT U u

CUMBOJIUKH; pPACCMOTPETh CBOWCTBA U IpaduKu
KOHKPETHBIX YHCIIOBBIX (DYHKIMI: JTUHEHHOM
byakuun W QyHKIME Y = - ;
3HAYUMOCTh (DYHKIIMOHAJIBLHOTO ammapara s
MOJENUPOBAHUS PEAbHBIX CUTYaIlUl, HAYYUTh
B HECJIOXKHBIX CIIyqasx MPUMEHSITh
MOJIy4YEHHBIE 3HAHUA TUISE peleHus
MIPUKJIAIHBIX U TMPAKTUYECKUX 3a/1a4.

IIOKa3aThb

Borunciate 3HaueHus: pyHKIMIA, 3a1aHHBIX (HOpMYIaMu
(mpu  HEOOXOAMMOCTH HCIIONB30BaTh KAJIBKYIATOP);
COCTaBJISITh TAOJMIBI 3HaYeHUH (QyHKIMH. CTpPOUTH 1O
ToukaMm rpaduku QyHkuumit. OnKceiBaTh CBOMCTBA
(yHKIMM Ha OCHOBE ¢ rpa)UuecKoro MpelCcTaBICHHS.
MogenupoBaTh peasbHble 3aBUCUMOCTH (opMyIaMu H
rpadukamu. Unrath rpaduky peanbHbIX 3aBHCUMOCTEHH.
Hcnonp3oBaTh  (QyHKIMOHANBHYIO CHMBOJUKY UL
3allCH  Pa3HOOOpas3HBIX  (PAaKTOB, CBA3AHHBIX C
paccmarpuBaeMbiMU  (YHKLHMSIMH, —o0oraimasi — OmbIT
BBINOJIHEHHUS ~ 3HAKOBO-CUMBOJIMYECKMX  JECHCTBUI.
CTpouTh peyeBble KOHCTPYKLHMU C HCIOJIB30BAHHEM
(YHKIIMOHANBHOW ~ TEPMHHOJOTHH. Hcnone3oBath
KOMIIBIOTEPHBIE TIPOrPaMMBbI ISl TOCTPOEHHS IpaduKoB
GyHKUMA, A7 HWCCIENOBaHUS — IOJOKEHUS — Ha
KOOPAMHATHOW IUIOCKOCTH TpadukoB (GYHKIMH B
3aBHCHUMOCTH OT 3HaueHuil K03(QUIIMEHTOB, BXOAAIINX
B hopmyny. Pacrio3HaBaTh BUJIBI U3y4aeMbIX (DYHKIIHIA.
[loka3piBaTh  CXEMaTHYECKHM  pACIONIOXKEHHE  Ha
KOOPAMHATHOW TUIOCKOCTH TpaukoB (yHKIMI BHIA

y=Kkx, y=kx + 1, y=_B 3aBUCHMOCTH OT 3HAYCHHUIT
X

k03hunmeHToB, Bxomamux B ¢Gopmyibl. CTpouTh
rpaduky H3ydaeMbIx (QyHKIMIT; ONHCHIBATh UX CBOMCTBA

I'naBa 6. BeposiTHOCTBH M CTATHCTUKA. 9 4

Cratuctuueckue XapaKTEPUCTHUKHU.
BeposTHOCTE  PaBHOBO3MOXHBIX  COOBITHH.
CnoxHble dKcrepuMeHTH. ['eoMeTpuueckue
BEPOSITHOCTH.

OcHosnbie yenu: chopMupoBaTh

IIPEJICTABICHUE O BO3MOJKHOCTSAX OIMCAHUS U
00pabOTKM JaHHBIX C TMOMOIIBIO PA3TUYHBIX
CpPEOHMX,  TMO3HAKOMHMTb  y4alluXcsi  C
BBIYMCIEHUSAMH  BEPOSITHOCTH  CIIy4allHOTO
COOBITHS C IOMOIIBIO KJIACCUYECKOU (POpMYIIbI
BEPOSITHOCTA U U3 TFE€OMETPUUYECKUX

XapaxkTepu30BaTh YWCIOBBIE DPAOBl C IOMOLIBIO
pasNMYHBIX cpeaHuX. HaxomuTb BepoATHOCTH
COOBITHI ITPY PaBHOBO3MOXHBIX MCXO/AX; pelaThb
3aJaud  HA  BBIYMCICHHE  BEPOATHOCTEH  C
IpUMEHEHHEM KOMOMHATOPHUKH. Haxomuts
reoMeTpUYeCKrEe BEPOSTHOCTH




COOOpaxKeHMil.

IloBTOpEeHue. 5Su

9 Kki1ace
T'a1aBa 1. HepaBeHCTBa. 18 4 IIpyBoauTe  HpHUMEpBl  HPPALMOHAIBHBIX  YHUCET,
pacro3HaBaTh  palMOHAIBLHBIE W HPPalMOHAJIbHBIE

HeiictBurenbubie uyucia.  OOmue cBoiicTBa
HEpaBEHCTB. PelieHne TMHEHHBIX HEPABEHCTB.

Pemrenne cucreM JIMHEHHBIX HEPABEHCTB.
JlokazarenbCTBO HEpaBeHCTB. UYUTO 03HA4arOT
CIIOBa «C TOYHOCTBhIO J0..». O030p wu
KOHTPOJIb.

OcHogHble yenu: TMO3HAKOMHUTH YYaIIMXCS CO
CBOMCTBAMM YHCJIOBBIX HEPAaBEHCTB U UX
MIPUMEHEHHUEM K PEIICHUIO 3a7a4; BbIpaboTaTh
YMEHHME penaTh JIMHEHHbIE HEPABEHCTBA C
OJHOM NEPEMEHHON U UX CUCTEMBI.

yucna; W300pakaTh 4YWCIAa TOYKAMH KOOPAWHATHOH
npssMoii.  Haxomuth — necATHYHBIE — NPHOJIMKEHHS
palMOHATBLHEIX W MPPAIMOHANBHBIX YUCEI; CPABHUBATH
W YIOpSIOYMBAThH JEWCTBUTENbHBIE Yncia. OnuchBaTh
MHOXECTBO JEHCTBUTENBHBIX uHced. Mcmomp3oBaTh B
MICBMEHHOH MaTeMaTHYeCKOW pedyn OOO3HAaYeHus |
rpaduyeckue HM300paKCHUS] UYUCIOBBIX  MHOXECTB,
TEOPETUKO - MHOKECTBEHHYIO CHUMBOJIMKY.
Hcronb3oBaTh pazHble (YOPMBI 3aMMCH MPUOITHKEHHBIX
3HAa4YEeHHUH; JeNaTh BBIBOABI O TOYHOCTH IMPUOIMIKEHUS
0 3aMKCH NPUOMIKEHHOro 3HaueHus1. PopMynupoBarth
CBOWCTBAa YHCJIOBBIX HEPAaBEHCTB, WUIIOCTPUPOBATh UX
Ha KOOPJIMHATHOM MPSIMOM, JOKa3bIBaTh alre0panieck;
NPUMEHSTh CBOWCTBa HEPAaBEHCTB B XOJE pPEUICHHS
3aia4. PemaTe JMHEWHBIE HEPaBEHCTBA, CHCTEMBI
JIMHEVHBIX  HEPAaBEHCTB C  OJHOM  IIEPEMEHHOM.
Jloka3pIBaTh  HEpaBEHCTBA,  INPHUMEHSAS  MPUEMBL,
OCHOBaHHBIE HA ONPEAEICHUH OTHOIICHUH «OoNblIe» u
«MEHBIIIE», CBOMCTBaX  HEPABEHCTB,  HEKOTOPBIX
KJIaCCHYECKUX HEPABEHCTBAX.

I'nasa 2. KBagpaTrnunas ¢pyHkums. 19 u
Kakyro ¢gyHKIMI0 Ha3bIBAIOT KBAJAPaTUYHOM.
I'paduk u cBoiicTBa GpyHKIMH y = ax’. CaBur
rpaduka OGYHKIME y = ax’  BJIOJb Oceil
koopauHart. ['padux hyHKIINN

y = ax® + bx + c. KBanpaTHbie HEpaBeHCTBa.
O0630p ¥ KOHTPOJIb.

OcHogHble yenu: TIO3HAKOMUTH YUalIUXCS C
KBaJ[paTUYHOM dbyHKIIMEH Kak c
MaTeMaTH4YeCKOH MOJENbl0, OMHMCHIBAIOIIEH
MHOTHE 3aBHUCHMOCTH MEXAY pealbHbIMU
BEIMUMHAMU;, HAYYUTh CTPOUTH  TIpaduk
KBaIpaTUYHOM (DYHKIIMHM U YUTATh MO rpapuKy

PacniozHaBath KBaJIpaTHYHYIO (QYHKIHIO, MPUBOJHUTH
[IPUMEPbl KBaJApaTUYHBIX 3aBUCUMOCTEH M3 pEajbHOU
KU3HH, (U3UKK, TEOMETPHH. BBUIBIATE  TyTEM
HaOmoneHnii u  0000maTh ocoOeHHOCTH —rpaduka
kBagpatnyHod (QyHkumu. CTpouTh U U300paxkaTh
CXEMaTHUYeCKH TpauKd KBaJApPATUUHBIX  (DYHKIHIA;
BBUIBJIATh CBOWCTBA KBAaAPATHYHBIX (YHKIHMHA MO HX
rpagukam. Crpouth Oonee CcloXHbIe TpaduKu Ha
OCHOBE rpayKOB BCeX M3YYEHHBIX  (DYHKIHIL
ITpoBoauTh pa3HOOOpa3HbIC HCCICHOBAHMS, CBSI3aHHbIC
C KBa/IpaTUuHOI (pyHKIMEH U e¢ rpadukoM. BeimonHsTh
3HAKOBO-CHMBOJITYCCKHE JCUCTBHS C HCIIOJIb30BAaHHEM
(GYHKIMOHANBPHOW — CHMBOJHKE, CTPOHTH  PEYCBBIC
KOHCTPYKLHHM C HCIIONB30BaHUEM (DyHKIHOHAIBHOI
TEPMHUHOJIOTHH. Pemiate KBagpaTHBIC HEpaBEHCTBA, a

. . TaKKe€ HEPaBEHCTBA, CBOSIIMECS K HHUM, IyTEM
e¢  CBOWCTBA;  CHOPMHUPOBATH  YMEHHE | yecioxupix NpeoOpa3oBaHmii;  pelaTh  CHCTEMBI
HCII0JIb30BaTh rpa(bnqecxne OPCIACTABIICHUS | HEpaBEHCTB, B KOTOPHIX OJHO HEPABEHCTBO HWIH 00a
JJIs1 pelICcHUs KBagpaTHBIX HCPABCHCTB. SABJIIAKOTCA KBaJIpaTHBIMH. HpI/IMeHﬂTL arrmapar

HEPABEHCTB IIPH PEIICHUH PAa3INYHBIX 3a/1a4.
T'i1aBsa 3. ypaBHeHHﬂ U CUCTEeMBI PacnozHaBaTh panMOHaJIbHBIE W UPPALMOHAIBHBIE
ypaBHe}mﬁ. 26 u BBIPAKEHUS, KIaccu(UIMpoBaTh panroHaIbHEIE
BBIPAKEHUSL. Haxonuts obnacte OIpeaeICHUs

PanmonanbHble  BBIpayKeHUSI. Llenbie
ypaBHeHHs. J[poOHble ypaBHeHus. Perienue
3agad. CHCTeMBl ypaBHEHHH C  ABYMS
epEMEHHBIMH. Pemenue 3ajay.
I'paduueckoe  mccnenoBaHHe — ypaBHEHHUS.
O030p U KOHTPOJIb.

OcHognbie yenu: CHCTEeMAaTH3HPOBAThH
CBEIICHUS O pAlMOHANBHBIX BBIPAKECHUSAX H
YpaBHEHHSX; IO3HAKOMHTH  Y4YaIIUXCS C
HEKOTOPBIMH TPUEMaMH PEUICHHs ypaBHEHHN
BBICHIMX  CTEMEHeH, OOy4YuTh  pEIICHHIO
ApOOHBIX YpaBHEHHH, Pa3BUTh YMEHUE pelaTh

palMOHAFHOTO BBIPAXKEHHS; BBINOIHATH YHCIOBBIE U
OyKBEHHBIC TTOICTAHOBKH. [IpeoOpa3oBHIBaThH IENbIE U
JIpoOHBIE BBIPa)KCHWS; TOKa3bIBaTh TOXJecTBa. JlaBaTh
rpaduyeckyr0o  WHTEPHpETanuio  (YHKIMOHAIBHBIX
CBOMCTB  BBID@XXEHMH C  ONHOHM  IEPEMEHHOM.
PacniozHaBate 1enple W ApOOHBIE ypaBHEHHA. PemaTth
HeTble ¥ APOOHBIC BBIPAXKCHHS, NMPHUMEHSA Pa3IHMIHbIC

npueMbel. CtponTh TpadWKM ypaBHEHHH C JBYMs
nepeMeHHbBIMH.  KOHCTpyHWpoBaTh  SKBHBaJICHTHBIC
peueBble BBICKA3bIBAHUS c UCTIONIb30BAaHUEM

anreOpanmyeckoro ¥ TeOMETPUYECKOro SI3bIKOB. Pemats
CHCTeMBl JBYX YpPaBHEHHIl C JBYMS TI€PEMEHHBIMH,
UCTIONB3Ys IMPOKUH Habop mpuemoB. Pemarts




CUCTEMBl HEJIIMHEWHBIX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMHU, a TaK)X€ TEKCTOBBIC 3a]a4M;
MO3HAKOMUTH C MPUMEHEHHEM TpapUKOB s
HCCIIEA0BAHUS U PEIICHUS CUCTEM YpPaBHEHUM
C ABYMs IIEPEMEHHBIMU U YPaBHEHMU C OJHOM
IIEPEMEHHOM.

TEKCTOBBIC  3aJadyd  anreOpamdeckuM  CIIOCOOOM:
MEPEXOAUTh OT CJIOBECHOW (HOPMYIUPOBKU YCIIOBHS
3a/aud K anredpandyeckodl MOJETH MyTEM COCTABJICHHUSI
ypaBHEHHMs WM CHCTEMbl  ypaBHEHHH, pelIaTh
COCTaBJIEHHOE ypaBHEHHE (CHCTEMYy YpaBHEHHIl);
HUHTEPIPETUPOBATH pe3yIIbTar. Hcrons308aTh
(yHKIMOHATBHO-TPA(QUUECKUE  TPEICTABICHHUS  JUIS
PELIEHNsI U UCCIIEIOBAHKS YPABHEHHI U CHCTEM.

I'naBa 4. Apudmernueckas u
reomMeTrpuyeckas nporpeccum. 18 4

Yucnossie [IOCIEA0BATEIbHOCTH.
Apudpmernueckas nporpeccus. Cymma nepBhIX
N 4jieHOB apu(pMETHUYECKOH MPOTrPECCHU.
I'eomerpuueckas nporpeccusi. Cymma nepBbIxX
N YIEHOB TE€OMETPUYECKOW MPOTPECCUH.
IIpocteie u crnoxHble NpoueHThl. O0630p U
KOHTPOJIb.

OchosHvle yenu: PaCIIUPUTL IPEICTABICHUE
YYAIIUXCS O YUCIIOBBIX MOCIEN0BATEIBHOCTSX;
U3Y4YUTh  CBOWCTBA  apU(PMETHUECKOH U
F€OMETPHUUYECKON MPOTPECCUll; Pa3BUTh YMEHHE
penaTh 3a/1a4M Ha IPOLEHTHI.

[TpumeHsATh HHIIEKCHBIE 0003HAYEHNS], CTPOUTH PEUYEBHIE
BBICKA3bIBaHUS C HCIIOJIb30BAaHHEM TEPMHHOJIOTHH,
CBSI3aHHOW € TOHATHEM  IIOCJIEIOBATEIbHOCTH.
BbIUKCISATE 4iIEHBI TOCIEAO0BATENbHOCTEH, 3a/JaHHBIX
(dhopMysol N-ro 4ieHa WIH PEKYPPEHTHOH (hOpMYIIOi.
YcraHaBnMBaTh  3aKOHOMEPHOCTb B HOCTPOCHUH
TOCIIEIOBATENILHOCTH, ~ €CJIM  BBIITUCAHBl  IIEPBbIE
HECKOJIbKO €€  4ieHOB.  V300pakaThb  4IEHHI
TOCIIEIOBATENILHOCTH ~ TOYKaMU Ha  KOOPJIMHATHOM
iockoctTH.  Pacrio3HaBath  apu()METHUECKYyI0 |
TeOMETPHUYECKYIO IPOTrPecCHy IPH Pa3HBIX CHOcodax

3a7aHus. BBIBOIUTE Ha  OCHOBE  JOKa3aTeNbHBIX
paccyxaeHuit thopmysl o0riero YJIeHa
apu(pMeTHYEeCKOi W TeOMETPUYECKOW TMPOrpeccHid,
CyMMBI TEpPBBIX N WIEHOB apU(METHYECKOH U
TE€OMETPUUYECKOH TPOrpeccHif; pemars 3agadyud ¢
ucroib3oBaHueM 3tux  ¢opmyn.  PaccmarpuBath
NpUMEpPbl W3 peajbHOM KHU3HH, WLIIOCTPUPYIOLIUE
U3MEHEHHe B  apU(METHYECKOW NpPOrpeccud, B
reOMETPUYECKON IIPOrPECCUH; n300paxaTh

COOTBETCTBYIOIIME 3aBHCHMOCTH TIpaduyeckd. Pematsb
3aJa4M Ha CJIO’KHbIE NPOLICHTHI, B TOM YHCIIC 33/1a4H 3
peanbHOM MPAKTUKH (C UCIIONB30BaHUEM KaIbKYIATOPA)

I'naBa 5. CraTucTuka v BepoOSiTHOCTb. 9 4
Bri6opounsie uccnenoBanus. UHTepBaIbHBIN

pan.  T'mcrorpamma. XapakTepucThKa
pa3zbpoca. CraTUCTHMYECKOE OLEHUBAaHUE U
nporHo3. O630p U KOHTPOJIb.

OcHognbie yenu: chopMupoBaTh
Mpe/ICTaBJICHHE 0 CTaTHUCTUYECKHUX
UCCIEIOBAaHUSAX, O00paboTKe  JaHHBIX U

UHTEPIIPETAH PE3YIbTATOB

OcyuiecTBIsTh TIOUCK CTaTUCTUYECKOM
UHpOpMAITUH, paccMaTpuBaTh peabHYIO
CTaTUCTHYECKYIO HH()OPMAIINIO, OPTaHU30BBIBATH U
aHAJTU3UPOBATh e¢ (PaHKUPOBATH JaHHBIC, CTPOUTH
WUHTEPBANbHBIC  PSIZIBI, CTPOUTH  JHATPaMMBI,
MOJIMTOHBl  YaCTOT, THCTOIPaMMBI;  BBIYUCIATH
pas3inyHbIe CpPEJHUE, a TaKKe XapaKTePUCTHKH
pazbpoca). IIporHo3mpoBaTh 4acTOTy MOBTOPEHHS
COOBITHSI HA OCHOBE UMEIOIIUXCS CTATUCTHYECKUX
JIAHHBIX

IloBTOpenue. 12 u

Hroro 3a y4yeOHbIH KypC

305 yacoB

Peanuzanms coOTHOILICHUS 70% - 30% OCYHICCTBJIACTCA 3a CUHCT BKIIFOYCHUSA B OCHOBHOC

IporpaMMHOC COACPKAHUC JOIIOJHUTCIIBHBIX BOIIPOCOB,

CHOCO6CTBYI-OH_[I/IX pacIupCHUIO

MAaTEeMaTHUYICCKOTO KpPyro3opa, OCBOCHHIO Oonee MNPpOABUHYTOT'O MAaTEMAaTHU4YCCKOI'0 alapara,
Pa3BUTUIO MATECMATUYCCKUX CHOCO6HOCT€I71, a TaKXE 3a CYCT HAJIN4YUd Pa3HOYPOBHECBLIX

3aJIaHNH.

Peanuzanusa BOCIMTATEILHOTO IMOTEHIIMANA YpOKa mpeAnojaractT NpuMCHCHUEC Ha YPOKCE

HHTEPAKTUBHBIX (pOPM PadOTHI yJalTUXCS:

- HHTCIJUICKTYAJIbHBIX UI'Pp, CTUMYJIMPYIOMIUX ITO3HABATCIIbHYHO MOTHUBAILUIO NIKOJIBHUKOB;

- ,Z[I/ICKYCCI/II‘;I, KOTOpBIC [HAaKOT Yy4dallluMcCHd
KOHCTPYKTUBHOTO AHAJIOTa,

BO3MOXXHOCTb HpI/I06pCCTI/I OIIBIT BCACHUA

- TPYNNOBOI pabOThl MM pabOTHl B Mapax, KOTOpPbIE ydyaT IIKOJIbHUKOB KOMaHIHOW pabote u

B3aUMOJIEUCTBHIO C IPYTMMHU JIE€THMH;




- TBOPUYECKOM MACTEPCKOM, I/ie MIKOJIBHUKN HE TIOJIy4aloT TOTOBBIX 3HAHUMN, OHU MX JOOBIBAIOT,
CTPOST CaMU;

- IIPOEKTHOW M HCCIIENOBATEILCKOW [EATEIbHOCTH IIKOJBHUKOB B PAMKAax peaju3alvu UMHU
UHIUBUAYAIBHBIX U TPYNNOBBIX IPOEKTOB U MCCIEAOBAHUN, YTO JaeT IIKOJIbHUKAM
BO3MOKHOCTh HPUOOPECTH HABBIK CAMOCTOSATEIHLHOTO PEIICHHUS] TEOPETHUECKOW IMpoOIeMBbl,
HaBBIK O(OPMIICHUSI COOCTBEHHBIX HJEH, HABBIK YBAXUTEIHHOTO OTHOIICHUS K YY)KHM HIESIM,
oopMIICHHBIM B paboTax JAPYIHX HCCIeNoBaTeleld, HaBBIK IMyOJIMYHOTO BBICTYIUICHHS IEpen
ayIUTOpPUEN, apryMEHTHUPOBAHMS U OTCTANBAHUS CBOEH TOYKH 3PEHHUSL.

TemMaTnuyeckoe NJIAHMPOBAHHE, B TOM YHCJIE C yU4eTOM padoueit
NPOrpamMMbl BOCIIUTAHMS, ¢ YKA3aHHEM KOJINY€eCTBAa YaCOB,
OTBOJAUMBIX HA OCBOCHHE KAKI0H TeMbl.



RJIacC

Ne HaumeHoBaHue Oo0mee ®opMbI OpraHu3anuu y4eOHoi 1esiTeIbHOCTH
n/ Pa3eJIoB U TEM KOJHYEC | Ogs3aTens | YacTb, hopMupyemasi yuacTHUKaAMHU 06pa3oBaTesibHOro npouecca (30%) u
I TBO Hasl 4acTh peanu3aiusi BOCIUTATEILHOI0 MOTEHI[HAIA YPOKa (BHABI U (hOPMBI
Jacos 70%0, NesATeIbHOCTH)
YPOKH IIpoexkT nan TBopueckas Apyrue ¢gopmbl neiTeJJbHOCTH
MPOEKTHAs 3a1a4a MacTepcKas
1 JpoOu 1 IpOIIeHTHI 11 8 1.Kapra 3Hanuii o 1. Craructuueckue | 1. PeduekcuBHblii ypok (Ypok 0600IIeHNs)
Teme XapaKTEPUCTHKH
2 [Ipsmas u oOpatHas 8 6 1. Nponopuuu. Pemenne 3axad ¢ HOMOLIBIO
IIPONOPLUOHAIBHOCTD Npoopuni (MHTEIUIEKTyalIbHAsE UTPa)
1. PedpnexcuBHeIit ypok
3 Beenenue B anredpy 9 6 1.Kapra 3nanuii no 1.Tpusenenue 1. Pednexcusnblit ypok
TEME MOAOOHBIX ClIaraeMbIX
4 YpaBHeHus 10 7 1. Anre6panueckuii | 1.Pemenue 3aau ¢ nomMompio ypaBHeHuii
croco0 pemreHus 3a1a4 | (MUHHA-HCCIIEIOBAHNUE)
1. Pednexcusnblit ypok
5 Koopmunarte! u rpadpuxu 10 7 1.TIpoexr no Teme 1.Eme neckonbko 1. Pednexcusnerii ypok
«I'paduku Bokpyr Ba)XXHBIX TpadukoB
HAC»
6 CBOJCTBa CTENEHU C HATYpaAJIbHBIM 10 7 1.epecranosku 1. Pemenne KoMOHHATOPHBIX 33189
moKaszareineM (muckyccust)
1. PednexcusHblii ypok
7 MHoro4JieHsl 16 11 1.Kapra 3Hanuii mo 1. YMuO)enne 1. Pemenue 3a1a4 ¢ TOMOIIBIO ypaBHEHH
Teme MHOTOYJICHa Ha (MUHU-HCCIIETOBAHNE)
MHOTO4YJIEH 1.PednexcuBHbII ypOK.
1. Koncynprarmm
8 Pazno)xeHrie MHOTOUYJICHOB Ha 16 11 1.Kapra 3nanuit no 1.Pasnoxenue Ha 1.Perenue ypaBHeHuii ¢ IOMOIIBIO
MHOKHUTEIN Teme MHOKHTENH € Pa3JIOKEHHs Ha MHOKHTENH (TPYIIIIOBAst
TIPUMEHCHUEM pabora)
HECKOJIBKHX crioco0oB | 1.PedekcuBHBIN ypoK.
1. Koucynprarmm
9 YacroTta 1 BEpOSITHOCTh 7 5 1.TIpoekT o Teme: 1. PednexcusHblii ypok

«Yacrora ciyyaii-
HOT'O COOBITHS) UITH




((BepOSITHOCTI) Cl1y-
YaHOIO COOBITHSD.

10 [ToBTOpEHMUE. 5 3 1.PednexcuBHBIN YpOK.
1. Koucynbrarmm
Hroro 3a 7 kiacc 102 4 71 31
KJIacC
Ne HaunmeHoBaHue Oo6mee ®opMbI OPpraHu3alu yueOHoii 1esiTeIbHOCTH
n/ Pa3ieaoB U TEM KOJIMIEC | Ogszarenn | YacTh, hopMupyemMas yuacTHUKAMHU o0pa3oBaresibHOro mpouecca (30%) u
I TBO Hasl 4YacTh peanu3anusi BOCMUTATEILHOI0 MOTEHMAJIA YPOoKa (BUABI U (PopMBbI
1acoB 70%o, AeATEJHLHOCTH)
YPOKH IIpoekT niu Teopyeckas Apyrue ¢gopmsl 1esiTe1bHOCTH
NMpoeKTHasi 3a1a4a MacTepcKast
1 AnreOpandeckue Ipoou 20 14 1 Kapra 3nanuii no 2. 1.CBolicTBa CTEIeHH C LENBIM I10Ka3aTeseM
TeMe. OcuosHoe cBoiicteo | (JlHcKyccus)
JPOOH. 1. Pemenne ypaBHEHUI! U 3a1a4
IpeoGpasoBanme (KomekTuBHBIE pemieHus TROPUECKUX 3a1a4)
BBIPKCHUI, 1. PednexcuBHbIi ypok (ypok 00001meHus)
COJIepPIKALITIX
anredpanyeckue apoou
2 KBanpaTssie kopHH 15 11 1 Kaprasnanuiino | 1.Teopema ITuparopa | 1.IpeobpazoBanue BhIpakeHuit, comepiKantux
TeMe. KBazpaTHbe KopHU (MeTton «Mo3roBoii
HITYPM»)
1. PednexcusHblii ypoxk.
3 KBagpartubie ypaBHEeHHs 19 13 1 Kapra 3nanuii no 2. 1.Pemenue 3a1a4 ¢ IOMOIIBIO KBAIPaTHOIO
TEME. Henonuele kBanpaTHble | YPABHCHHA (duckyccus)
YPaBHEHHMS. 1.PaznoxxeHne KBaApaTHOrO TPEXWICHA Ha
Teopeme Buera. MHOXHTENH! (TPYHIoBas paboTa)
1. Pednexcusmblii ypoxk.
4 Cucremsbl ypaBHEHUH 20 14 1 Kapra snanwuii mo 2. 1. Pemenne 3a/1a4 ¢ OMOILLBIO CHCTEM

TEME.

I'paduk murEitHOTO
YpaBHEHUS C IBYMS
NepeMEHHBIMHU.

ypaBHEHHH (MUHH — HCCIICIOBAHNE)
1. 3amaun Ha KOOPAMHATHOMN TTOCKOCTH
(KomnekTuBHBIE pelIeHNsI TBOPUYECKUX 3a1a4)




YpaBHEeHHE IIPAMOI 1. PegrexcusHblii ypok.
Bumay = kx + 1.
5 OyHKIMU 14 10 1 Kapra 3nanmii no 1.JTuneiinas GyHKIMA(MUHT — MCCIIEI0BAHKE)
TeMe. 1.Oynkmus y = ;1/1 e¢ rpaduk (Juckyccus)
1. PedrexcusHblii ypok.
6 BepostTHOCTB 1 cTaTHCTHKA 9 6 1.TIpoext no teme: 1.Cnoxmubie 1. PedrexcusHblii ypok.
«CraTtucTrka B IKCTICPUMEHTHIL.
KH3HID.
7 [ToBTOpEHUE. 5 3 1.PedrekcuBHbIii ypok.
1. Koucynbraruu
Hroro 3a 8 kiacc 102 4 71 31
KJaccC
Ne | HaumenoBanmne | O0mee @DopMBbI OPraHU3anMu Y4eOHOH AeATeIbHOCTH DJ1eKTPOHHBbIE (1M (POBLIE)
o0pa3oBaTeJibHbIE pecypchl
n/ | pa3aejoB u TeM | koande | Oos3arenan | YacTb, popMupyemMasi y4acTHUKAMU 00pa30BaTeILHOTO MpoIecca
I CTBO Hast yacTh | (30%0) u peajiu3anus BOCIUTATEIbHOI0 MOTEHIHAIA YPOKA (BHABI H
70%p, (opMbI 1esATETHLHOCTH)
4acoB YPOKH IIpoexT nimn TBopueckas Apyrue ¢gopmbl aesiTeJIbHOCTH
NPOEKTHAs MacTepCcKas
3ajga4a
1 Hepasenctaa. 18 4 13 1 Kapra 3uanuii o 1. O6uwme 1. Pemenue 3amay mmo teme «Pemenne - | https://resh.edu.ru/subject/16/
TeMe. CROMCTRA HEWHbIX HepaBeHCTB» (Meton «Mo3srosoit
HEPABEHCTB ITYPM»)
1. Pemenne 3agau o reme «Pertrenne
CHCTEM JIMHEHHBIX HEPABEHCTBY»
(rpynmoBas pabota)
1. PechnexcuBHsIit ypok (ypok
00001TeHN)
2 KBanpatuunas 19 ¢g 13 1.ITpoext o Teme 2. 1. Pemenue 3anay no teme «CaBur https://resh.edu.ru/subject/16/
(byHKHI/UI- «KBagparnanas I'paduk rpaduka QyHKIK y = ax® BIOIb Oceit
(yHKIIES BOKPYT CBOMCTBA KOOpIUHAT» (MUHH — HCCIICIOBAHIE)
Hac ¢Gyukuuu y = ax? | 1. Peruenne 3anaq no teme «KpanparHeie
I'padux HepaBeHcTBa» (Meton «Mo3roBoit
dyHKIIHT HITYPM»)



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

y=ax’+bx+c.

1. Pepnexcususlii ypok.

YpaBHEeHUs U 26 4 18 1 Kaprasuanuitno | 1. padpuueckoe | 1.Pemenue 3amau no teme «Ilensie https://resh.edu.ru/subject/16/
CHUCTEMBI TeMe. HCCTICIOBaHHE ypaBHEHHsD) (MHTEIICKTYaIbHAS UTPa)
YpaBHEHUH. ypaBHEHUS 1. Perrenue 3amau o Teme «JIpoOHbie

ypaBHeHHsD» (MeTon «M03TroBOM IITYpM»)

1. Pemenne 3ama4 mo Teme «CHUCTEMBI

YpaBHEHHH C TBYMS TIepEMEHHBIMID)

(rpymmoBas pabota)

1. Pemenwe 3ama4 mo Teme «Perenue

3anaw» (KonnexkTuBHbIE pelieHns

TBOPYECKUX 3a]1a4)

1.PedniexcuBHBI ypOK.

1. KoHcynbraiuu
Apudmerrnuecka 18 4 13 1.Kapra 3uasmuii o 1. Tpocreie u 1. Perrenne 3amau o teme «Cymma https://resh.edu.ru/subject/16/
Iu TeMe. CIIOKHBIE HEPBBIX N YWIEHOB apu(METHIECKOH
reoMeTpHYecKas TIPOLICHTHI Tp}c;rpeccun» (rpynmoBas pabota)

. Petnenne 3agau no teme «Cymma

nporpeccun. TIEPBBIX N YJICHOB T€OMETPHYECKOM

nporpeccum» (OBpucTUyueckas decena)

1. PednexcusHblit ypok.
CraTtucTuka u 9y 6 1 Kapra 3nanuii no 1. 1.Pewenue 3anau no teme «Crarucruxka u | https://resh.edu.ru/subject/16/
BEPOSITHOCTD. TeMe. CraTucTuueckoe | BEpOSTHOCTHY» (MHTEILICKTYaJbHAsl UTPA)

OLICHMBAHHUE U
MPOrHO3
[ToBTOpEHUE. 12 4y 9 2. 1. PedpriexcuBHBIIH YPOK. https://resh.edu.ru/subject/16/
Pemenne 3agauq.
Ksagpatnunas
byHKIHSA
Hroro 3a 9 kiaacc 102 g 72 30

OueHoyHbIe MaTepUAJIbI

7 KJiaace

OueHo4yHble MaTepHUAaJIbI 110 ajredpe (demosepcun)



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

KonTpoJas no teme «/[podu u npoueHTH»

Onenka «3» «4» «5»
OO0s3aTenpHast 4acTh 5 3amannit 6 3amanuit 6 3amanunit
JlonoysiHuTENbHAS YaCTh - 1 3aganue 2 3amaHus

Bapuanur 4
ObsnzareasHas 4acrs
1. Pacnonoxure B NOPSAKE BO3PACTAHMSA WUMCIa:
3, 4,
8 11 035.
3 3 .

2. Brmosnure jaeiicTBus: a) 3 —-0,045; 0) T 0,9.

3. Beiuncaure 4,2 : 1,8 - 3,6.

4. Haiipure 3HAYeHUe BhIPAYKEHHS
a-c
mnpua—&b—-l.c—&

5. Buiuueaure 2 - 0,5 - (-0,4)%.

6. AsromoOuab, crousmuit 350 TeIC. pP., HOCJKE MOAEpPHHU3A-
uum cras crours 420 Teic. p. CKOJIBKO NMPOLEHTOR OT CTa-
PO LEeHEl COCTABHIIA HOBaA neHa?

7. Hailinure cpeatee apudMeTrHyecKkoe U pasMax paaa ducen:
6,5; 7,2; 6,9; 6,8; 6,9; 6,8.

JdonoaauTensHas 4acTh
+1
8. Haiigure sHayeHHe BLIPAXKEHHUS az = npu a = 0,2,
a —

9. Bauk mnauucaser Ha Braax 10% emxeroano. Briaagumk
BHec B Bank 5000 p. Ha cKOABKO NPOLEHTOB VBEJIHYHTCH
HexonHas cymma 3a 2 roga?

10. Cpeanee apudmernueckoe naru yucen pasHo 19. K mum

NPHUIIMCATH elle OAHO YMHCJI0, ¥ cpeaHee apudmMerHuecKoe
HOBOI'O psja crano passo 18. Kakoe uncsno npunucann?




KOHTpOJIb o TeMe «HpﬂMaﬂ H OﬁpaTHaﬂ MPONMOPUMOHAIBHOCTDL»

Onenka «3» «4» «5»

OOs3arenpHas 4acTh 4 3amaHuit 4 3amanuii 5 3amanui

JlomonHuTENbHAS YacTh - 1 3aganue 2 3alaHus




Bapuanur 4

Ob6sazareapHas 4acTh

1. O6bem KoHyca MOXKHO HaiTH no gopmyse V = %xr’h. Haii-

aure ofvbem KoHyca, ecan r=5cm, £ = 10 em (1 = 3,14).

2. Umeercs a xopobok 1Mo x KapaHjamei B Kax o u b xopo-
box no y xkapangaweit B kaxnoit. Cocrassre hopmyny ans
BBIYMCIEHUA OBIEro KoMyecTsa Kapanjammei.,

3. Iloeax nmpomen neperox 3a 20 MuH. 3a KaKoe BpemMs OH Npo-
ey ObI 9TOT NEPEroH CO CKOPOCThIO, B 2 pa3a MeHbIuei?

3

12

5. Pacnpeaenure 320 rterpageii NpPONOpUMOHANLHO YHCIAM
1 &3l

4. Haiiaure HeM3BECTHBIN HJeH NMPONOPIHH % =

JlonoanuTeNLHAR YACTH

6. Jlans Tpu uncaa: 20, 8 n 5. Haiigure Trakoe yeTpeproe Yuc-
J10, 4TO0B! M3 ITUX YUCeJ] MOMXHO OBLLIO COCTABHTL MPOIMOP-
nuo. Haliure Bce pemmeHus aagadu.

7. CxopocTh aBTOMOOMJA HA 3aropojHON Tpacce OKasajxach
#a 150% epie cxkopocTH 3TOr0 aBTOMOOHIA MO ropoay.
Kaxkoe Bpems 3aTpaymBaeT asBTOMOOHJB HA Tpacce s
NPeojoJIeHUA PACCTOAHMSA, HA KOTOPOE B IrOpojie vV Hero yxo-
anr 1,5 4?

8. OrHomenHe YHCAA AEBOYEK K YWHCJAY MAJBUYHKOB B LIKOJE
pasto 2 : 3. CKOJLKO NPOUEHTOB OT YHCJAA YYAIIUXCH LIKO-
LI COCTABJISIET YHCIIO MAJNBYHKOB?

KonTpous no teme «Beenenue B aaredpy»

Onenka «3» «4» «5»
O0s13aTenpHasa 4acTh 4 3anannii 4 3amannii 5 3amannit
JloTmoTHUTEIbHAS YaCTh - 1 3aganue 2 3a1a’us




O6saszaressHan 9acTh
1. Yopocrure npouasejeHue:
a) 2xy- Tyz; 6) —3a - 2b - (—0).
2. llpueeaure nopobHble craraeMuie B CymMme

m-—3n+5m-Tn—-Tm.

3. CocrasbTe BhIpaXKeHHe AJA BLIYMCJICHHS NepHMeTpa Tpe-
YroJIbHHKA, €CJIH OJHA CTOPOHA TPEYroJbHHKA PABHA @ CM,
BTOpAas CTOpoHA Ha 5 cM Gosbiue, a Tperss 8 1,5 pasza Gone-
e nepBoil CTOPOHSI.

4. Hajigure 3sHavenwe sBoipaxkenus 3a + 5 - (12a - 6) + 4a
npu a = -12.

5. Ynopocrute Buipaxkeraue 5 (3a + b) — 3 (a — 4b).

JonoaaKTeILHAR YACTH
6. B Bripa)kenme y — x — 2 noacraBeTe x =ab+ 1, y=ab - 1,
z=ab + 2 n BeinosiHuTE IpeobpaszoBaHMA.
7. Yupocrure Bmpaxenue (x — y) — ((x + xy) — (xy — y)).
8. Paccrosanme mexjy ropogaMy asToMoOHJIE NpoeaXkaeT 3a
3 4 CO CKOpPOCTHIO U KM/4. ABToOyC Npoe3ykaeT aTo paccTos-

aue 3a D 4. Ha CKONBKO KHJIOMETPOR B Y4C CKOPOCThL ABTO-
Mobuna Gonsine ckopocTy aBrobyca?

KonTpoJs no reme «YpaBHeHUs»

Onenka «3» «4» «5»

O0s13aTenpHas 4acTh 5 3amanuii 5 3amanui 6 3amaHuit

Z[OHOJ'IHI/ITCJ'ILHHJI 4acCTb - 1 3aJaHucC 2 3aaHus




Ob6sazarensnas 4acrTs
1. Sensgerca nu uucno -2 KOpHeM ypaBHeHHsA
xX*-x+2=x-67?
Peminre ypasaenue (2—35).
2. %x=%. 4. 5-4x=x-1,5.
3. T-2x=0. 5. x+ 2 (3x - 2)=10.
6. Pemmre 3ajjauy ¢ nOMOULID YPABHEHMA:
«Macca abnok cocrapaser 3 OT MAacchl (PPYKTOBOrO canara,
Crosbko noaxyuurcs canara, ecan sasnu 420 r abaox?»
JonoanuTeabHAN YACTh

7. Pemure ypasuenune -4(x - 10) = 12(x - 1).
8. Pemure YPaAaBHEeHHE OTHOCHTEJIBHO X:

a+dx=b+ 2x.

9. B kosuekuuu 85 Mapok, npuyeM Mapoxk Ha CIIOPTHBHYIO Te-
MmatTuky Ha 20 fonbiue, yeM ¢ JKMBOTHLIMH, U B 3 pasa 60ab-
me, YeM ¢ aBroMobmaaMu. CKONMBKO B KOMJIEKIHHM MapOK
Kaaoro suaa?

KonTpoasb no teme «Koopaunarel u rpaguxkmn»

Onenka «3» «4» «5»
O0s13aTenpHas 4acTh 4 3ananuii 4 3anannii 5 3amannit
JlomoTHUTEIbHAS YaCTh - 1 3aganue 2 3a1a”ust




Ob0s3arensHas 4yacTh

1. HzobpasuTe HA KOOPAHHATHON NPAMOH MPOMEKYTKH!
a) x < 2; 6) 3<x<2.

2. HzobpasuTe HA KOOPAMHATHON MJIOCKOCTH MHOMECTBO TOYEK,
KOOPAMHATEI KOTOPBIX VAOBJIETBOPAIOT VCAOBHIO:

a) x=38; 6) y=-4.

3. Haobpasure HAa KOOPAMHATHON MJIOCKOCTH MHOMKECTBO TOYEK,
KOOPAMHATHEI KOTOPBIX VAOBJIETBOPAIOT VCIOBHIO:

a) x=25; 6) -3=sy=<1.

4. HszobpasuTre HA KOOPAMHATHON IJIOCKOCTH MHOMECTBO TOYEK,
YAOBJETBOPHAIIMX VCIAOBHAM Yy =X U —4 < x < 4,

5. Ha pucynke 5.56 yuebuuxa nsobparken rpadux ABHIKEHUSA
TYPHCTA OT TYPHCTHYECKOro jareps no cranuuu. Hcenonas-
3ysa rpadMK, OTBEThTE HA BOIPOCHI:

a) CKOJMBKO KWJIOMETPOB MpOIIes] TYPHUCT 3a NepBhiit Hac
nyTu?

6) CKOJBKO KHJIOMETPOB MPOILUES TYPHCT nocje npusasia?
B) 3a Kaxkoe BpeMs TYPHCT OTOlIe] OT Jareps Ha 9 km?

JlonoJHHTEIbHAR YaCTh

6. HaiianTe nepeceuenue MpoMeKyTKOB, 3alaHHBIX HepaBeH-
creamu | x |€3un-1<x<4,
x* npu x<0,

7. Tlocrpoiire rpadpuk 3aBMCHMOCTH Y = { x npu x>0.

8. Onmumure Ha anarebfpanuecKoM S3BIKE MHOMKECTBO TOYEK,
CHMMETPHUHBIX OTHOCHTENBHO OcH abcumce TOMKaM MoJio-
Chbl, 3aJJaHHONI HepaBeHCTBOM 3 < x < 5,



KOHTpOJ’IB no Teme «CBOMCTBA CTENEHH C HaTypaJbHBbIM NMMOKa3aTeJaeM»

Onenka «3» «4» «5»
OO0s13aTenpHast 4acTh 9 3amannit 9 3amannit 10 3amanuii
JlomoHATEIbHAS YaCTh - 1 3apanue 2 3aJaHus

10.

11.

12.

13.

Ob6aszaTennsHaAs 4aACTh

Brinosuure jgelicreie, BOCHOJb30BABIIMCH COOTBETCTBYIO-
MM cBoicTBOM creneHu (1—35),

5
Sech 2.b9:p. 3. (a%. 4 (xp)r-l. 5. (%] .
Yupocrure seipaxedue (6—9),
g a®-a . Bxty?
x* . (x%)%. 7. ——. . (—4a*b?) . o ——
(x%) pr 8. (-4a'b?) 9 1225y
CKONBKO NATHM3HAYHBIX YMCEJ], B 3allHCH KOTOPLIX BCEe
nH@MPEl PA3/IMYHBI, MOMHO cocTaBuTh M3 uuodp 1, 2, 3,
4, 57

JdononuureasHas 4acTh

cﬁk-l ('.

.

Ilpeacraspre BHIpakeHue B BHJE CTENeHH C OCHO-

(c®)*
BAHHWEM C.

Ilpn xakoM 3HA4YeHMM N BLINOJHAETCH DPAaBEHCTBO
10%"=1 = 10 000?

Cpasuure 65" u 5%,




KOHTpOJIb no TeMe «MHOr04JIeHbI»

Onenka «3» «4» «5»
O0s3aTenpHast 4acTh 5 zaganuii 5 zaganui 6 3amaHuit
JlonoJHUTEIbHAS YacTh - 1 3aganue 2 3a1a”us

Oo0a3aTeIbHAA YaCTh

IIpencrasbTe B BUje MHOTOuneHa: 1) (2x— 1)(6x+5);  2) (3a-b)?

Vrpocture Boipakenue: 3) 4a (3a + 2b) —b (10a—b); 4) 2c(c—3) + (2 ¢?)
5) [IpeacTaBbTe B BHE KBAApaTa AByUIeHa: X2 + 4XYy + y?

6) Pemnre ypaBuenue: - + — =7
4 3

JlonmogHuTEIbHASI YACTD

7)YBeNHYHB OJJHY CTOPOHY KBaJJPaTHOTO yJacTKa 3eMiid Ha 10 M, a ipyryro — Ha 20 M, TeM caMbIM yBEJHYIIN TUIOMAaab yaacTka Ha 1100 m2. KakoBsl
MepBOHAYAIIbHBIE pa3Mephl ydacTKa?
8) Pemnte ypaBHenue: (X — 8)(x° - 1) = x(x - 4)?

KOHTpOJIB 10 TeMe «Pa3jiokeHue MHOT0OYJIEHOB HA MHOKHTEJIH»

Onenka «3» «4» «5»

O0s13aTenpHas 4acTh 8 3amanuit 83amannit 9 3amanuit

HOHOHHHTCHLH&H 4acCTb - 1 3aaHucC 2 3aaHusd




OfazarensHan 4acrs

Brigecnre obmmit MHOKHTEAL 34 CKOOKHM (1—2).
1. 9a* + 6a® - 12a". 2. a(a+c¢)-b(a+c)
Paanomxure Ha maoxurenn (3—>35).

3. y¥*—-y+2y-2. 4. x* - 25y°. 5. ab® - 2ab + a.

a-—-x
6. Coxparure apobs " g L

7. Bumnonuure peiicreun: 4b° + (3a + 2b) (3a ~ 2b).

Pewmnre vpasuenue (8—9).
8. (x+1)(3x-6)=0. 9. x**-36=0.

llono.nnn're.nbna f 4aCTh

a:l __ba

10. Joxaxure, 4TO — —-ab=(a-b).

11. PaznoxuTe Ha MHOMKHTENHN MHOrowiren a® — b,

12. Pemnre ypasHenune 1 - (1 —= x)* = 0.

KonTpoasb no teme «HYacrora U BepOSITHOCTb)»

Onenka «3» «4» «5»
O0s13aTenpHas 4acTh 2 3aJaHui 3 3agaHui 3 3agaHuit
JlomoTHUTEIbHAS YaCTh - 1 3aganue 2 3a1aHust




1.

2.

5.

OGa3zareasHas 4acTh

Bo Bpemsi TDEHHPOBKH BpaTaph noimasn msad 25 pas ua 30
OpocKoB TpeHepa no BoporaM. OnpenesnTe OTHOCHTENLHYIO
YacTOTyY YAAYHBIX AeiCTBHI BpaTaps.

Cpeau 450 enounsix urpymer 60 urpymer okasanuce Gpa-
KoBaHHbIMHM. Ha BepOATHOCTHON IKaJE OTMETHTe BepoAT-
HOCTB NOABJEHUSA OPAKOBAHHON UIrPYLIKH.

B HEKOTOPOIl LIKOJIE BEPOATHOCTh ONO3JAHMN YHAIMXCA K
HAYaNy YPOKOB 1o noseaensHukam cocrapuaa 0,03, Croan-
KO TIPHMMEpPHO ONO3JABUIMX B TAKOH AEHb OKAYKETCH CpeaH
600 yuammuxcsa?

JIonomnrre.n bHAaA HaACTh

Ilpr npoeepke naprum npubOOPOB OKasajoCch, YTO HAa
xamasie 450 npubopor npuxoaurcs 18 OparkoBaHHBIX.
KakoBa BEPOSITHOCTE TOrO, 4TO B3ATHIN Hayrajy npubop ua
aroit napruu Gyaer Ges Gpaka?
HUrpanbusiii Kyouk noabpocunn 200 pas. Peayabrarsl aKc-
NepUMEeHTa 3aHecan B Tabauny.

Konu4ecTso BLINasIUMX O4NKOB 1 2 3 4 5 6

Yucno HacTynnenwn cobertws | 22 | 17 | 21 | 50 | 36 | 54

6.

KakoBa 4acToTa HACTYIJIEHHUSA COOBLITHSA ¢BhINAJIO MEHee Ye-
ThIpEX OUYKOB»?

CnyuasineiMm 00pazoM BRIOMpaOT JABa NOCJIEN0BATENbHBIX
HaTypanbHeIX yucna, mensmue 10, KakoBa BeposATHOCTB
coDBITHA ¢NpoH3BeleAHe BHOpanabIX yncen pasHo 100 ?

8 Ki1acce
KonTpoJs nmo teme «Anredpandeckue 1poom»
Onenka «3» «4» «5»
O0s13aTenpHas 4acTh 6 3amanuit 6 3amaHuit 6 3amaHuit
JlomoTHUTEIbHAS YaCTh - 1 3aganue 2 3a1a’us




Bapuanrt 4

8.

9.

10. Coxkparute npoOh

O6a3aTennHas 9acTh

. x+2
IIpn KaKuX 3HAYEHUAX DEePEeMEeHHOUR Apobb 7 1 HEe HMeeT
x —-—
cMmeicaa?

a?-1

1-a

Coxparure npobn
x2+1 2x
x+1 x+1°

(x +y)*  x*-y

8x 2y

IIpeacrasbre BhIpasxkenue (x2)2 - x® B Bujie crenenu ¢ oc-

¥YnopocTuTe BhIpaXXeHUe

2

BrinonauTe geicTBUA:

HOBaAaHHEM X ¥ HaAWJAHTE ero 3HadyeHUe IoOpa X = g.

x
Pemute ypaBHEeHHE . 1=x.

CocraBbTe Ba pa3HBIX YPaBHEHHUA IO YCJIOBHIO 3aadu:
«Mama kynuyia 4 M DOAKJIaJOYHOA TKAHU M 3 M IIEPCTs-
HOM, 3aIJIaTHB 3a MOAKJIaJA09HYI0 TKaHb Ha 330 p. MeHb-
me, 4eM 3a MmIepCTsAHyI0. MeTp HOAKJIAAOYHOH TKaAHH
CTOMT B O pa3 JellleBJjie MeTpa IepcTAHON TKaHu. CKOJIb-
KO CTOUT OAWH METP TKAaHH KaxXXAOro Buza?»

JlonmoJTHUTENAbHAA YACTH

-x x+3
YnopocTuTe BhIpajkeHUe . A ( A 1).
y+x x-y X

Pacnono)xkure B mopsgke yObIBaHUS ApPOOH:
(-0,1)"°, (-0,1)"°, (-0,1)°, (-0,1)".

n*+n3-n-1
1-n2 )



KOHTpOJ’Ib o TeMe «KBaIlpaTHble KOpHN»

OneHka «3» «4» «5»

O0s3arenbHas 4acTh 8 3amanuit 8 3amanuit 9 3amanuit

JlononHuTENbHAS YaCTh - 1 3aganue 2 3a7aHUs




O0sa3aTebHAs 94aCTh

5

b
1. Haligure 3HaYeHUE BBIPAKEHUSA npu a=0,25 u
b=0,09.

2. U3 popmynasl maomanu chepsl S = 4nR?, rae R — paauyc
cdepsl, Beipasure R.

3. ITonp3ysich KaJbKYJATOPOM, YKa)KHUTE JBE [NEeCATHUYHBIE
ApoOH C OJHMM 3HAKOM IIOCJIEe 3aNATON, MEXAY KOTOPhIMU
3aKJIIOYEHO Yucao +/ H0.

Breruuciure (4—95).

6,4
4. +/25000000. 5. ol
V10

Ynpocture Beipakenue (6—7).

J82 B
6. ok 7. (W7 -3)(J7 +3).

- x+y
8. Haiigure 3HaueHHWe BbIPAKEeHUA = npu x=1-2 n

y=1+2.
9. CpaBHute 246 1 4/2.




JNomoHUTEJIbHAA YACTh
10. PacnoJiosxuTe B IMOPAAKE BO3PACTAHUA YHCJIA:

J2 U5 1
g * g g

11. YnopocTure BhIpaxkeHUe (\r8 T +\/8 ++JT) .
12. VYuopocrure Beipakenue v 49x?, rope x — nro6oe 4ucJIO.

KonTpoasb no teme «KBagpaTHbie ypaBHEHUS»

Ouenka «3» «4» «5»
O0s3aTenpHas 4acTh 6 3amaHui 7 3amaHuit 7 3amaHuit
JlonoaHUTEIbHAS YaCTh - 1 3amanue 2 3amaHus




8.

O0a3zarenpbHas 4acTh

Onpenenure, panVOHAJBHBIMU HWJIN HPPALMOHAJIBHBIMU
yyCcJIaMU SABJIAIOTCA KOPHM ypaBHeHuda x° — 2x — 1 =0.

Pemurte ypaBHeHnue (2—5).
45 — 5x% = 0.
Sx= 2a?.
3x%+8x —-3=0.
x2+1 _ 2x
5 8

Pasnoxxure, eciu BO3MOXXHO, HAa MHOXXHUTEJU MHOTOYJIEH
x%+ 8x + 12.

OxuH KaTeT IPAMOYIroJIBHOIO TPEeyroJbHUKA Ha 7 ¢M 60JIb-
1I1e Ipyroro, a rumnoreHys3a pasHa 13 cm. Haiigure KareTsl
3TOr'0 TPEeyroJbHHUKA.

JIOIMOJIHUTEJIhbHAA YaCTh

Pemture ypaBaenue (8—9).
x2(x—-2)—-4x(x-2)-21(x-2)=0.

9. x-Vx-6=0.

10.

@oHTaH uUMeeT (PopMy NOPAMOYrOJbHHKA CO CTOPOHAMH
5 u 7 M. OH OKPY’K€H JOPOKKOU IOCTOAHHON IIHUPHUHBI,
nIouaab Koropoir pasHa 64 m?. Haligure mupuny 10-
POXKKH.



KonTpoJs no teme «Cucrembl ypaBHeHHN»

Onenka «3» «4» «5»

OO0s3arenpHas 4acTh 4 3amagus | 4 3agaHus 5 3amanui

JlonoyiHUTENbHAS YaCTh - 1 3amanue 2 3a7aHus




6.

O0sa3arTeapHasa 4acTh

IIpoxoaut nu npamasa 5x — 2y = 1 uepes Touky A (5; 12)?
Touky B (0; 5)?

ITocTpoiiTe rpaduK ypaBHEHUSA Y = %x - 2.

Onpeznenure, Kakas U3 NPSAMBIX IIepeCceKaeT och abCI(ucC B
Touke (5; 0), ¥ moCTPOMTE BTy IPAMYIO:

y=0; y=x-86; y=5Hmx.

x+38y="7

- 2
eILINTe CUCTEMY YPaBHEHUM {3x +y=5.

CocTaBbTe CUCTEMY YPaBHEHUM M pellIuTe 3amady:

«[dnsa komneoTepHoro kJiacca Kynuau 100 gucker, yna-
KOBAHHBIX B KOPOOKM ABYX BHUIOB: II0 5 1 o 12 auCKeT B
KaxXa0ou KopoOke. CKOJBKO KYIIUJIU KOPOOOK KaKJOro BU-
Ia, ecau OOJBIINX OKas3ajoCh HA 3 MEHbIIIe, 4eM MAaJleHb-
Kux?»

JonmoHUTEJIbHAA YAaCTh

x+y=2

Pe ec z
IIIUT ncreMy ypaBHEHUU {xZ + y2 =10.

7. 3anuiuuTe ypaBHEHUE NPAMOM, IPOXOASAIIEH uepe3 TOYKU

A (-10; 20) u B (1; 9).

8. Jloagka nablia 2 4 110 TEYEHUIO PEKU U 3 Y IPOTUB TeYEHUSA

U nponnia 3a 3To BpeMmsa 33 KM. Eciu Ob1 OHa nablina 2 4
IIPOTUB TEYEHUS U 3 U II0 TEYEHUIO, TO npouwuaa O0ul 37 KM.
Yemy paBHaA COOCTBEHHAsI CKOPOCTH JIOAKU ¥ CKOPOCThH Teye-
HUSA peKu?



KoutpoJas no teme «®@yHKIum»

OneHka «3» «4» «5»
O0s3aTenpHast 4acTh 6 3amanuit 6 3amanuit 7 3amaHuit
JlonoJIHUTEIbHAS YaCTh - 1 3ananue 2 3ama”us

0O6sa3aTenpbHAsa 9aCTh

1. ®ysknusa 3agasa dopmysoi y = 1 — 5x.
a) Halaurte 3Hauyenue pysxkuuu npu x = 0,5; —2.
6) Halizure By QyHKIHUH.
2. dyHKnuda 3axasa GopMyson y = %
a) IlocrpoiiTe rpaduk byHKOUHA.
0) Ykakure 3HAYEHUA X, OPH KOTOPHIX 3HAYEHHSA (PYHK-
nuu Gosbllle HYJISI; MEHbIIE HYJIA.



3. B rabnuue npusBeseHbl JaHHbIE O Bece pe0eHKa B IIePBbIE
OATH MECHAIEB ero »KU3HU.

BospacT, mecsaubl 0 1 2 3 4 5
Bec, kr 3,4 4 49 5,7 6,6 7,3

a) Ilocrpoiite rpaduk Beca pebGeHKA.

6) Onpenmenure, KakuM I[IPUMEpHO ObLI Bec pebeHKa B
2,5 mecsrna.

B) B xakue mecsisl pebeHOK NpubaBisJ B Bece ¢ HAUOOJIb-
II1e CKOPOCThIO?

I[OHOJIHKTGJILH&H JacThb

—-2x, ecau x <-—1

4, Jlang PyEKmEL Y = {Zx +4, ecam x> -1

Hauigure f (-5), f (1), f (1).
5. ITocrtpoiiTe rpaduk GYyHKIUU Yy = N

| x|
6. IlocTpoiiTe NpPAMY, CUMMETPUUYHYIO TrpadpuKky GyHKIUU
Yy = —2x + 4 OTHOCUTEJIBHO OCH OpAMHAT. 3ajaiTe (HOPMYJIOK
GyHKLMIO, rpadMKOM KOTOPOMU SIBJISETCS 3Ta IpsAMasd.

KouTpoJub no Teme «BeposiTHOCTH M CTATUCTHKAY

Onenka «3» «4» «5»
O0s13aTenpHas 4acTh 2 3amaHus 3 3aga”us 3 3amaHus
JlomoTHUTEIbHAS YaCTh - 1 3aganue 2 3ama”us




0O6a3arenbHaa 9acTh

1. B rabanne nmoxkasaHO BpeMs, KOTOPOe yY4amHuicA HadyaJlbHOM
MIKOJIbI TPATHJI HA NPHUrOTOBJIEHHE JAOMAINIHUAX 3aJlaHAN B
Te4yeHHe y4eOHO! HemeH.

Aexnb Hepenn MH BT Cp Yr nr C6
Bpemsi, MuH 40 45 60 45 50 60

a) CxoJbKO B CpeflHEM MHHYT B JeHb (cpeaHee apudmeTu-
JecKoe) yXOAWJIO Y Hero Ha IPUrOTOBJIEHHE JOMAIIHUX 3a-
JHaHAK?
6) Haiaurte pasMax 3Toro psaja AaHHBIX.

2. B mxoabHO#U JoTepee 100 6mieToB, u3 Hux 20 BHIMIpHIII-
HbIX. KakoBa BepOATHOCTH BBHIATPHIINA?

JlonoaauTEeIbHAA YACTh

3. OmeHkwu, Koropele MpuHa moJyiyauiia B Te4eHHE 9€TBEPTH MO
PYCCKOMY SA3BIKY, IpPeACTaBJIeHbI B TaOJUIme 4acToT.

omHKa «5» «4» «3» «2»

Konunyecrso 8 6 2 0

Haiinure cpeasee apu@mMeTudecKoe BCceX OmeHOK MpuHEI.

4. ®dumky OpocailoT Hayrajg B KBaJpaT CO CTOPOHOM 3, ¥ OHA
nonazaer B To4dky N. KakoBa BepOATHOCTH TOro, 4TO pac-
cTosiHME OT ToukKH N no Onuixkadied CTOPOHBI KBajjpaTa He
npeBocxoauT 17?



KonTpoas no reme «HepaBencTBa»

9 kJacc

CroABKO 3aaHHH HEOOXOAHMO BBINOJHHTE HA OTMETKH «3», «4d» H «5»

Ormerka «3» Ormerka «4» OrMerka «5»
Sananue (<] . o B o o
BrinosiHeHO BepHO 6 - 7 1 7 2

Ecan 3agaHMe COAEPYMHT NYHKTHI a), 0) ¥ T.A., TO KayKAbIH NOYVHKT
CUHTAETCH KaK OTAeJbHOe 3alaHHe.



Bapuanm 4

o1 CpaBHuTe yucIa % u 0,834.

0 2 ITpuBeauTe IpUMEp KaKOro-iub0 pamUOHAJIBHOIO YHCJIA C UETHIPbMS
o 1 1
3HAKAMU IOCJIe 3ANATOH, YAOBIETBOPAIOUIETO HEPABEHCTBY - < X < .
03 3anumuTe ¢ MOMOIIbIO CHUMBOJIOB CJIEAVIOIIHE YTBEDPIKIACHUS:
—M — JEeHUCTBUTEJIBHOE YUCJO;
15 — HaTypanbHOE YUCJIO;

% He #ABJIIE€TCA LeJIBIM YHCJIOM.

04 VizBecTHO, YTO JAJS HEKOTOPLIX YHCEJ a@ U b BEpHO HEPaBEHCTBO

%a £ %b. Kaxue u3 cienyionmux HepaBeHCTB, CBA3LIBAIOIMX 3THU UMC-
Ja, ABJIAIOTCSA BEPHBIMU, KaAKWe — HEeBepHbIMH: a < b; 2 — a 2 2 — b;
Ta = Tb?

05 PemuTe HepaBeHCTBO M M300pa3uUTe€ MHOIKECTBO €r0 PEIleHHM Ha KO-
OPAMHATHOM IIPAMOI:
a) 1l - 3x > 16;
6) 3 — 2(x — 8 <1 - bx.

10x -122

4 — x> 2x + 1.

07 B COOTBETCTBUHM C TEXHUYECKUMH TPeOOBAHMAMHU IIPOM3BOACTBA Macca
m coxka B 0aHKe JOJIKHA ObITH paBHa 3 Kr ¢ TouHOCThIO mo 0,03 Kr.
Sanumure 5Ty HHGOPMAUMIO ¢ IIOMOINLI0 3HAKA T W ABOMHOrO Hepa-
BEHCTBA. Y JOBJIETBOPAET JIKU 3TUM TpeboBaHMAM 6aHKa, Macca COKa B
koropoit 3,01 Kr?

06 PemuTe cuCTEMy HEPABEHCTB {

* 8 Haiizure HamGosbIee Iiejioe 3HAYEHHME X, NIPU KOTOPOM BEePHO Hepa-

BEHCTBO L ; ¥ o B —4

> .
5

® 9 OneHuTe MIOIIAAL KBaZpaTa, CTOPOHA KOTOPOT'O PaBHA J3 cm. I'pann-
bl JaiiTe ¢ OOJHHUM 3HAKOM mocje sansitoinn (1,7 < \/§ < 1,8).

*10 [MoxaxkxuTe, 4TO BEPHO HEpaBeHCTBO 24 + /26 < 10.

HOHOJIHHTGJILHOQ 3agaHue

a—38x>0
0% —3>0
HMeeT pellleHVe U IIPU KaKWUX 3HAYEHUSIX He UMeeT DelleHUd.

#11 Onpenenure, IPU KAKUX 3HAUEHUAX @ CHCTEMAa HEPABEHCTB {



KonTpoJas no teme «KBagparuunas GpyHKuus»

Croapko 3agaauil HeoOXOAUMO BBINOJHHUTH HA OTMETKH ¢3», «4» u «5»

OrMeTra ¢3» Ormerra ¢4» Ormerka «5»

Bananue o B ] . o .

BhillOJIHEHO BEPHO 7 — 8 1 8 2

Ecau 3agaHne cogep:KUT OYHKTHL a), 6) M T.A., TO KaMKAbll OYHKT
CUMTAETCHA KaK OTAeJBbHOE 3ajaHue.



o1

o2

o3

o4
*5
*6

C ABYXMeTpPOBO# BBICOTHI NOJA YIVIOM K IOpH-
30HTY BRInymeHa paxera. Ilo rpadpuky mame-
HEHHMA BBICOTHI €€ IOJIETAa B 3aBMCHMOCTH OT
BpEeMEeHH JIBHIKEHHSA OTBETbTE HAa BONPOCHI:

a) Kakoe paccrosEme mnpoJieresia pakera 3a
HepByI0 CeKyHAy nonéra?

6) Yepea CKOJBKO CEKYHJ NoOcJe Havajla Io-
Jéra paxkera Obiia Ha BeicoTe 12 m?

Dyukuua 3ajgasa GopMyaon
y=8x+ 4x - 4.
a) Haiiaure sHauenue QyHKOMM npu x = -3,
6) Ilpu kakux 3HaYeHUsAX ¥ QYHKNHA NPHHHU-
MaeT 3HadyeHue, paBHoe —47
B) Haiigure nyan byHKIUA.
a) IlocrpoiiTe rpadur PyHKIUHA
y=x"+4x + 3.

6) Vkaskure 3HAYEeHHA AaprymMeHra, MNpPH KO-
TOPBLIX (PYHKIMA NPUHUMAET IOJOMKHTEeJbHEIe
SHAYEHMUSA,

B) YRKa)KUTe NPOMERYTOK, HA KOTOPOM (PYHK-
A BO3pacTaer.

Pemure HepaBeHerso x° + bx — 6 < 0.

Haiigure obnacte onpegeneHuss PYHKOHH Y =

o B 5

| !
+—1 ,—{
= A 31 el
B | i !
B | : '!
bt
H
!

—

i |
0 TN G- SN0 SO W S
v
|
_—

oty -4

2 =1

3anumuTe ypaBHeHHe napabosbl, €cJAH HM3BECTHO, YTO OHA MNOJydYeHa
casurom napaboner y = 0,5x° o ocu x Ha 4 eNUHMIBI BJIEBO M

BJOJIb OCH }y Ha 2 eIMHHUIbLI BHUA.

IIpn kakux JHAYeHHAX b u ¢ BepmMHA napa-
boawl y = 3x* + bx + ¢ HAXOAMTCA B TOUYKe
(1; —4)?

JononuuTenabHOE 3ajanue

Ha PHCYHKe H3o0pakén rpaduk QyHKIHM
y = ax’ + bx + c. OnpefienTe 3HAKH KO-
¢dunuenToB a, b u c.

y




KonTpoJs no teme «PanmoHanbHble BbIpakeHUsl. Y PABHEHHS € O/IHOI IlepeMeHHON»

Cronbko 3aannii Heo6XOAUMO BBINOJHHTS HA OTMETKH «3», «d» H «5»

OrmeTra «3» Ormerxa «4» Ormerxa «5»

Bananune o 3 o o o) .

BeinosneHo BepHO 5 — 6 1 ( 2

Ecan saganme cofep:KHUT NMyHKTHI a), 6) B T. ., TO KaKABIA NOYHKT
CHUHTAETCH KAK OT/eNbHOE 3agaHue.



o1

02

o3

o4

o5

*9

Haitaure obnacts onpegeneHus apodu:

2 4
a ; 0 <
)cz-&:, )c2+16

YupocruTe BhIpajkeHue

b b . ab
a-b a+b) " b+a
Pemure ypaBHenue:
a) (bx + 12)(x* — 4) = 0;
6) x* - 6x* + 8 = 0.

IIpm KakMX SHAYEHHAX NEepPeMeHHOH n pasHocTh Apobeit -f’; H - 3 2

pasua 17

CocTaBbTe ypaBHEHHE I10 VCJIOBHIO 3alauM:

«MoTopHasi JNOAKA 328 OAMH M TOT ’Ke IPOMEXYTOK BPEMEHH MOJKeT
npomsiTe 36 KM npoTUs TeueHHMs pexu wau 48 KM no reyenuio. Cxo-
pocTh TedeHHA peku 2 Km/4. Yemy paBHa cobCcTBeHHAS CKOPOCTH JIOA-
Ku?»

Sx+ 2
Cokparure apobp —————.
P 522 + 12x + 4

x+1

ITocTpoiiTe rpadbuk GpyHKIHE Y = 5 .
204

Hajigure KOODAMHATEI TOYEK IepecedyeHHA C OChbI0 X rpadpuxa QyHK-
MM, sagaHHoi dopmynoit y = —x° — 2x* + x + 2.

JomonrHHuTENBRHOE 3alaHHNE

Hzobpasure cxemaruyecku rpapuk MyHKOUH, PACCMOTPEHHON B 3aja-
oM 8.



KonTpous no teme «Cucrembl ypaBHeHU D)

Croasko 3aaHuil He0OXOAHMO BBINOJHHTE HA OTMETKH «3», ¢49» H «D»

Ormerxa «3»

Ormerxa +4s

3ananne

(o]

o

o

BrinosiHeHO BEpHO

1

1

Ecau sajaEMe COAEPIKHUT HYHKTH a), 6) ¥ T. 4., TO Ka)XABIH TYHKT
CUYHTAETCH KaK OT/AeJbHOe 3ajlaHue.



o1

o2

o3

o4

*7

Pemure cucreMy ypaBHeHHI

x+y=>5H
xy = 6.

a) Kakue aummm sapiagiorca rpadpukamm ypasHeHuit x° — 4y = 5 u
x + y = 47 HasoBure ux.

6) BeraucanTe KOODAMHATHEI TOYEK NepecedeHust rpaduKoOB ypaBHeHMI
x2—4y=5nx+y-4.

Hana sagaua: «Ilepumerp npsmoyrosbHMKa paseH 28 cM, a ero jaua-
rosaab paBHa 10 em. Yemy paBHbl CTOPOHBI NPAMOYIOJLHMKA? »

a) CocraBbTe CHCTEMY YPABHEHUI IO YCJIOBHIO 3ajJauM.

6) HaiiTe oTBeT HA BONPOC 3aJa4M, BBLINOJHUB HEOOXOJAMMBbIE BBIYMC-
JICHH S,

C mOMOLIBI0 CXEMATHYECKMX TpadMKOB BHIACHUTE, CKOJBKO KOpHei
HMeeT ypaBHeHHe % = |x]|.

Pemure cucremy ypaBHeHMi

(x -38)(y+1)=0
x*-xy-12=0.

ITapaGosia ¢ BepmMHON{ B Hayajle KOOPAMHAT, CHMMETPHYHAA OTHOCH-
TeJbHO OCH Y, NPOXOoAUT Hepe3d Touky (-3; 3). B Kakux Toukax ara
napabosa nepecexaer npamywpo y = 277

JdononauurensHoe 3ajaHnue
IIpn kKaKMX 3HAYEHHAX N CUCTeMa ypaBHEHWIt
3x -2y = 8

xX—-y=3
3x + y=n

uMeer perenue?



KonTpoJas no reme «ApudgmMerndeckasi 1 reoMeTpU4ecKasi IPOrpeccum»

CKONBKO 3aJaHHil HeoOXO0HMO BBINOJHHTS HA OTMETKH «3», «d» u «D5»

Ormerka «3» OrmeTka +4» Ormerxa ¢5»

Bananue [+ © o o ) o

BuinnonHeHo BepHO 4 — 5 1 5 2




o1

o2

03

°4
*5

*7

IlocnegoBaTensHoCTs 3agana GopMyoi n-ro wineHa: ¢, = n(n — 2).
a) 3anMIIMTe NepBble 3 uYJMeHA JTOH NOCJHENOBATEJBLHOCTH; HAWIH-
Te cxwo

6) fABnAercA MM YNeHOM 3TOH mocaefoBaATeNbLHOCTH uucyo 907?

Oana u3 ABYX AAHHBIX NOCJHEAOBATENbBHOCTEH ABAAETCA apHdMeTHUe-
CKOH mporpeccuell, Apyras — IreOMeTPHYECKON Iporpeccueil:

(x,): 100; 95; 90; ...:
(y,): 1000 000; 100 000; 10 000; ....

a) Ilpopomxure KaXKAYI0O M3 9THX Iporpeccuii, SanMcas CJAeAVIOUIHe
TPU €€ 4jeHa.

6) Haitpure 15-it unen apudmeruuecKkoil nporpeccuu.

Henas 3apAAKy B NepBHIi JieHb BECEHHMX KaHMKyJN, KHpHII npeirayn
4yepes ckakanky 20 pas. Kaxaeiit caeayomuil gesp oH genas B 2 pasa
GonbIe NPBIXKKOB, 9YeM B OpeAbiAyIIui. CKONBKO BCEro NpHIIKKOB cle-
nan Kupuan sa 5 aHelt BeCeHHMX KaHUKyn?

B reomerpuueckoii nmporpeccuu by = 27 u b, = 27, Haiigure b,.

Mexay unciaMu —9 u —2 BCTaBbTEe TPH YMCJIA TAK, YT0OBI NONYyYHIACH
apu(pmMeTHyecKkas nporpeccus.

Haiigure cymmy nepBBIX NATH YJIEHOB IeOMETPHYECKON mIporpeccuw,
TPeTHH WieH KoTopoi pasen 135, a miecToil unen pasen 5.

JononsurTensHOe 3ajlaHue

Ha mnaroroBnenme ojfHON aeranum asromar sarpaunsaer 100 mus.
IlnaEupyercsa NOBBIIATE NPOM3BOAMTENLHOCTE PABOTHI ABTOMATA exe-
Mecs4HO Ha 5% . 3anMIINTe BREIPDAYKEHHE JUIA BHIYMCICHHS BPEMEHH,
KOoTOpoe Oyjaer saTpauMBAThL ABTOMAT HA HM3rOTOBJEHHe OJHOH JeTanu
uepe3 4 mecsua.
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