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PABOYAS ITPOI'PAMMA YYEBHOI'O ITPEJIMETA
«AJIT'EBPAY, 7-9 KJIACC

Pabouasi nporpamMmma y4e0HOro mpeamera «Ajredopa», 7-9 Kjacc COCTaBICHA B COOTBETCTBHH
c TpeOOBaHMSIMHU K pe3ysibTaTaM OCHOBHOTO oOmiero obpa3oBanusi, yrBepxkaeHHbiMu PI'OC
00O (ITpuka3z MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit ®eneparuu ot 17 nexaOps
2010r. Ne 1897 B mocnenHeil penakuuu), ¢ yuetoM lIpumepHoi OCHOBHOH 00pa3zoBaTeIbHOM
IporpaMMbl OCHOBHOTO 0011ero oOpa3zoBanus (omgoOpeHa perieHueM ¢eaepalbHOro y4eOHo-
METOJIMYECKOr0 OOBeAMHEHHS MO 00IeMy oOpa3oBaHHIO, MPOTOKON oT 8 ampens 2015r. Ne
1/15), Ha ocHOBe aBTOpPCKOW mporpamMmbl «Anredpa 7, Anre6pa 8, Anre6pa 9» C.M.
Hukonsckoro, M,K TloranmoBa, H.H.PemernukoBa, A.B.llleBkuna. (COopHuk pabounx
nporpamm. Anredpa 7-9 kmnaccel, coctaBuTenb: T.A. BypmucrtpoBa, MockBa «IIpocsemieHue,
2014 r.) u oGecnieunBaeT n3ydeHue npeaMera Ha 0a30BOM YPOBHE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
INPEAMETA «AJI'EBPA», 7-9 KIIACC

[Iporpamma obecneuyuBaeT IOCTI)KEHHE CIEAYIOIIMX PpE3yJbTaTOB OCBOCHHS 00pa3oBaTEsIbHON

MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMS:
JIUYHOCMHbLE:

1.

8.
9

c(OpMHUPOBAHHOCTH OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH 00yYaroImuxcs K
CaMOpPa3BUTHI0O M €aMOOOPa30BaHMI0O HAa OCHOBE MOTHMBAIMM K OOYYCHHMIO W IO3HAHHIO, BHIOOPY
JanpHelmero oOpa3oBaHus Ha 0a3e OPHUEHTHPOBKM B MHUpe Npodeccuii u MpoeCCHOHATBHBIX
NPEANoYTeHUH, OCO3HAHHOMY IHOCTPOCHHUIO HWHAMBUAYaJIbHOW 00pa3oBaTeNbHON TPAaEKTOPHH C YYETOM
YCTOMYMBBIX IO3HABATEIBHBIX HHTEPECOB;

c(OpMHUPOBAHHOCTh I1IEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIECTBEHHOM MPaKTHUKH;

c(OPMHUPOBAHHOCTh KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOLICHMM M COTPYJHHYECTBE CO
CBEpCTHHKAMH, CTApIIUMH ¥ MIAAIINMH, B 0O0pa3oBaTeNbHOW, OOIIECTBEHHO TOJE3HOH, y4eOHO-
HCCIIEIOBATEIHCKON, TBOPUECKOM U APYTUX BUJAX JESITEIHHOCTH;

YMEHHUE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIHM B YCTHOH M NMHUCHBMEHHOW PEYM, HOHUMATh CMBICT
MIOCTaBJIEHHOH 3a[jauy, BEICTPauBaTh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDHI;
NpeJicTaBIeHHEe O MaTeMaTHYecKOH Hayke Kak cdepe ueloBeuecKod AesTeNbHOCTH, 00 JTamax eé
pasBUTHS, O €€ 3HAUMMOCTH AJIS1 pa3BUTHA LUBUIIM3ALINY;

KPUTUYHOCTh MBIIIJICHUS,, YMEHHE PAclIO3HABATh JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIMYATh
TUIOTE3y OT (paKTa;

Kp€aTUBHOCTHL MBINUJICHUA, HWHHUIHATHBA, HaXOAYMWBOCTb, AKTHUBHOCTH IIpU PECIICHUU anre6pa1/1qec1<1/1x
3a/1ay;

YMEHHE KOHTPOJIMPOBATH MPOLECC U Pe3YyIbTaT yueOHOH MaTeMaTHUECKOH JIeSTeIbHOCTH;

CITOCOOHOCTh K OMOITMOHAIILHOMY BOCIIPHATHIO MaTEMaTHYECKUX OOBEKTOB, 3a/lad, peIICHHH,
paccyXIeHuM.

Memanpeamemele:

1.

2.

YMEHHE CaMOCTOSITENIFHO IUIAHWPOBATh ANbTEPHATHBHBIE MTyTH JAOCTI)KEHHUS IIeNiel, OCO3HAHHO BBIOMPATh
Hanbomnee 3QPeKTHBHBIE CIIOCOOBI PellieHNs] YIeOHbBIX U MO3HABATENLHBIX 3a]1ay;

YMEHHE OCYMIECTBJIATh KOHTPOJb IO PE3yJbTaTy W IO CIOCOOY JIEHCTBUS Ha YPOBHE IMPOU3BOJIBHOTO
BHUMAHWSI  BHOCUTH HEOOXOIMMBIE KOPPEKTHBEL;

YMEHHUE aJIeKBaTHO OIICHUBATH TNPABHIBLHOCTh WJIM ONIMOOYHOCTH BBIMIOJHEHHWS YYeOHOU 3ajauu, eé
00BEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €€ PELICHUS;

OCO3HAHHOE BIIAJICHUE JIOTMYCCKUMU JCUCTBUSMU OIPEICICHUS TMOHITUH, OOOOIICHUS, yCTaHOBIICHUSL
aHAJIOT U, KTacCH(PHUKAITUN HA OCHOBE CAMOCTOSATEILHOTO BHIOOPA OCHOBAHHH U KPUTEPHEB, YCTAHOBIICHUS
POAOBUIIOBLIX CBSI3EH;

YMEHUE yCTaHaBIMBaTh MPUYUHHO-CICICTBEHHBIC CBS3U; CTPOUTH JIOTMYECKOE PacCy>KICHHE,
yMO3aK/IoueHue (MHAYKTUBHOE, AETyKTHBHOE H 110 aHAJIOTHH) ¥ BHIBOJIBI;

YMEHHUE CO3/1aBaTh, MPUMEHSTH M MPeoOpPa30BhIBATH 3HAKOBOCHMBOIUYECKUE CPECTBA, MOJICIN U CXCMBI
JUTSI pelIeHus] YIeOHBIX U MMO3HABATEIILHBIX 33/1a4;

YMEHHE OpraHM30BBIBaTH y4eOHOE COTPYJHHYECTBO K COBMECTHYIO [EATEIBHOCTh C YyYUTENEeM U
CBEpPCTHUKAMHU: OMPENENATh LETH, pachpeneneHue (yHKIUA W poJied y9acTHHUKOB, B3aUMOJIEHCTBHE H



10.

11.

12.

13.
14.

15.

16.

17.

o0mue crnocoObl paboTh; yMEeHHE padoTaTh B TpYMIE: HAaXOAWTh oOIIee pelieHHe M pa3peuarb
KOH(JIIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIMK U Y4ETa MHTEPECOB; CIymaTh mapTHépa; GopMyIHpoBaTh,
apryMeHTHUPOBATh U OTCTanBaTh CBOE MHEHHE;

c(OpMHPOBAHHOCTh Y4YE€OHOH M OOIIETONb30BaTEIbCKOH KOMIIETCHTHOCTH B OOJACTH HCIOJNB30BaHHSA
MHPOPMaIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (MKT-koMmneTenTHOCTH);

TepBOHAYANIFHBIE TPEACTABICHUS 00 WAESX M O METOAAaX MaTeMaTHKH Kak 00 YHUBEpCaJIbHOM SI3BIKE
HAyKH U TEXHUKH, O CPEJCTBE MOAETUPOBAHUS SIBIICHUI U IPOLIECCOB;

YMEHHUE BUAETh MaTeMAaTHUECKYIO 337a4y B KOHTEKCTEe MpOOIeMHON CUTyallud B APYTHX IUCHMIUIMHAX, B
OKPY>KaroLLEH )KU3HU;

YyMEHHE HaXOAWTh B pPa3INYHBIX HCTOYHUKAX WH(OOPMAIUIO, HEOOXOAUMYIO IS  pelIeHHS
MaTeMaTHYEeCKUX MPOOJieM, W MPEACTaBIATh €€ B MOHATHOH (opMe; NMPUHUMATh pElleHHE B YCIOBHUSX
HEITOJIHON M M30BITOYHON, TOYHOM W BEPOSITHOCTHON MH(POPMAIINL;

yMEHHE ITOHUMATh U MCIIOIh30BaTh MAaTEMATHYECKHE CPEICTBA HATISAHOCTH (PUCYHKH, YUEPTEKH, CXEMBI U
JIp.) 7S WIUTFOCTPALK, HHTEPIPETAIlH, apTyMEHTAIIH;

YMEHHE BBIIBUTATh TUTIOTE3BI IPH PEILICHUN YUeOHBIX 33/1a4 U IOHUMAaTh HEOOXOIUMOCTh UX MPOBEPKHU;
yYMEHHE PUMEHITh HHIyKTUBHBIC U JIEAYKTUBHBIE CTIOCOOBI PACCYXACHUHN, BUACTh PA3IMYHbIE CTPATETUH
pelieHus 3a1ad;

IMOHMMAaHUEC CYHNIHOCTH aJITOPUTMUYCCKUX HpennncaHHﬁ U YMCHHUC ﬂCﬁCTBOBaTb B COOTBCTCTBUHU C
MIPEJI0KEHHBIM aJTOPUTMOM;

YMEHHE CaMOCTOSITEIIbHO CTAaBHUTH IIENH, BBIOMPATh W CO3AaBATh alNTOPUTMBI IS PEUICHHUS YYeOHBIX
MaTeMaTH4YeCcKUX Mpobiem;

YMCHHE IJIaHUPOBATH u OCYHICCTBJIATH JCATCIIBHOCTD, HaIlipaBJICHHYIO Ha peuicHuc 3aga4
HCCIIEIOBATEIHCKOTO XapaKTepa.

npeomemmuble:

1.

~

yMeHHe paboTaTh C MaTeMaTH4eCKUM TEKCTOM (CTPYKTypHUpPOBAaHHE, H3BJICUEHHE HEOO0XOIUMOI
MHQOpPMaLUK), TOYHO M TPAMOTHO BBIPAXKAaTh CBOM MBICIM B YCTHOH M HHCbMEHHOH pPEYM, MPUMEHS
MaTeMaTU4YeCKyl0 TEPMUHOJOTHIO ¥ CHMBOJHKY, MWCIIOJNB30BaTh pPAa3JIMYHbIE S3BIKH MaTeMaTHKH
(croBecHBIN, CUMBOJIMYECKHH, rpaduveckuii), 0OOCHOBBIBATH CYKICHMS, MPOBOAUTH KIIACCH()UKAIMIO,
JIOKa3bIBaTh MaTEMATHYECKUE YTBEPHKACHHUS;

BaieHne 0a30BbIM MOHATUHHBIM aIlllapaToM: MMETh MPEACTaBICHHE O YHCIE, BIIAJCHHE CHMBOJBHBIM
S3BIKOM ~ anreOpbl, 3HAHWE DJIEMEHTapHBIX (YHKIMOHANBHBIX  3aBHCUMOCTeH, (opmupoBaHue
NPEACTABICHUH O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MHPE M O Pa3iIMyHBIX CIoco0ax ux
U3y4YeHus, 00 0COOCHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIUX BEPOSITHOCTHBIN XapaKkTep;

YMEHHE BBITIOJHATH alreOpanyeckue MpeoOpa3oBaHMs PAIMOHANBHBIX BBIPAKEHHUH, MPUMEHATh WX IS
pereHns y4eOHBIX MaTeMaTHIECKUX 3a]1a4 1 3a]a4, BOZHUKAIOIUX B CMEXHbIX YUeOHBIX IpeIMeTax;
YMEHHE TO0Jb30BaTbCS MAaTeMaTH4eCKUMH (OpMyJIaMHd M CaMOCTOSITEIIbHO COCTAaBISATH (OPMYIIBI
3aBUCHUMOCTEH MEX/ly BETMIMHAME HA OCHOBE 000OIIEHUS YaCTHBIX CIIy4aeB M OKCIIEPUMEHTA;

YMEHHME pellaTh JUHEWHBIE YPABHEHHS M HEPAaBEHCTBA, a TakKe MNPHBOAMMBIE K HHUM YpaBHEHUS,
HEpaBEHCTBA, CHCTEMbI, NPUMEHATh Tpaduyeckue NpPEACTaBICHUS MAJs pEeIleHUS M HCCIICAOBaHMS
ypaBHEHUH, HEPABEHCTB, CUCTEM; IIPUMEHSTH IMOTYYSHHbIE YMEHHS JUIsl PElICHHs 3a]lad U3 MaTeMaTHKH,
CME)XHBIX ITPEIMETOB, TIPAKTUKH;

OBJIAJICHUE CHCTEMOH (QPYHKIMOHAJIBHBIX MOHATHH, (PYHKIMOHAJIBHBIM SI3BIKOM M CHMBOJHMKOW, yMEHHE
cTpouts Tpaduku (yHKUUH, ONMMCHIBATE MX CBOWCTBA, HCIIOJIB30BaTh (YHKUHOHAIBHO-TpadUUecKue
TIPEJICTaBJICHUS ISl ONMCAaHMA M aHAJTN3a MAaTEeMaTHYECKHX 3a7a4 M pealbHbIX 3aBUCUMOCTEI;

OBJIa/ICHUE OCHOBHBIMH CIIOCOOAMU TPEICTABICHHS M aHAIN3a CTATUCTHUECKUX JTAHHBIX;

YMEHHME NPUMEHATh W3Y4YECHHBIE MOHATHUSA, PE3YJIbTaThl U METOABI MPHU PEIIEHUM 3aJad U3 PaziIMYHBIX
pa3zenoB Kypca, B TOM YHCIe 3a7ad, HE CBOAAIIMXCSA K HEMOCPEICTBEHHOMY NMPHUMEHEHWIO M3BECTHBIX
aITOPUTMOB

PAIIMOHAJIBHBIE YNCJTA

Buvinycknuk nayuumcsa:

- IOHUMATh OCOOCHHOCTH JCCATUIHON CHCTEMBI CUMCIICHHS,

- BJIQJICTh MOHATUSIMU, CBSI3aHHBIMU C ACTUMOCTBIO HATypaIbHBIX YHCEIL;

- BBIpaXaTh 4YKCIa B JKBUBAJICHTHBIX (hopMax, BbIOMpas HauOoyiee MOAXOMAANIYI0 B 3aBUCUMOCTH OT
KOHKPETHOM CUTYyalluu;

- CPaBHUBATh U YIOPAJOUYHUBATH PALMOHANIBHBIC YUCIIA;

- BBIIIOJIHATH BBIYMCICHHUSA C pAIMOHAIBHBIMH YHCIAMH, COYETas YCTHBIE W MHUCHMEHHBIE TPHUEMBI
BBIUMCIICHUN, IPUMEHSTH KaJIbKYJIATOD;

- HCIOJB30BaTh MOHITHUS U YMCHUS, CBS3aHHBIC C MPOMNOPLUOHANBHOCTHIO BEIWYUH, MPOILICHTAMHU B XOJE
pelieHusT MaTeMaTHYeCKUX 3ajJad M 3aJad HU3 CMEXHBIX MIPEIMETOB, BBIMOIHITH HECIOXKHBIC MPAKTHUYCCKHE



pacy€Thl.

Buinycknuk nonyuum 603M0HCHOCHb:

- IO3HAKOMHTBCS C MO3UIHOHHBIMH CHCTEMAMH CUUCICHHUS OCHOBAHUAMM, OTIMYHBIMU OT 10;

- YIIIyOUTh U pa3BUTh NIPECTaBICHUS O HATypallbHbIX YHCIaX U CBOUCTBAX AEIUMOCTH;

- HAY4UTbCS MCHONB30BaTh INPUEMBI, PALMOHAIM3UPYIOLUIHE BBIYUCIEHMS, IMPUOOPECTU IMPHUBBIUKY
KOHTPOJIHMPOBATh BBIYUCIICHUS], BBIONPAs ITOIXOIAIIMIN I CUTYalluU CIOCO0.

JIEMCTBUTEJIBHBIE UUCJIA

Buinycknuxk nayuumcs:

- ICTIOJIb30BaTh HAYAJIbHBIC MTPEACTABICHUS O MHO)KECTBE ICHCTBUTEIBHBIX YHCEIT;

- BJIaJIeTh MOHATHEM KBaJAPATHOTO KOPHS, IPUMEHSTD €r0 B BEIYHCICHUSX.

BoinyckHuk noayuum 603moxicHOCHb:

- Pa3BHUTh NPEICTABICHUE O YHCIIC M YHCIOBBIX CHCTEMaxX OT HATYpPaJbHBIX JO IEHCTBHTEIBHBIX YHCEN; O
POJIH BBIUUCIICHHI B YEIOBEUECKON TPAKTHKE;

- pa3BUTh W YIIyOUTH 3HAHUS O JACCATUYHOW 3amMcH ACUCTBUTENBHBIX YHUceN (MEPUOJUYECKHE U
HENepuoanIecKue Ipoow).

N3MEPEHUVA, ITPUBJIIMIKEHN A, OLTEHKH

Buinycknuk nayuumcsa:

- HMCIIONB30BAaTh B XOJ€ PELICHUS 3ajad JJIEMEHTapHbIC INPEICTABICHUS, CBSI3aHHbIE C MPUOIMKEHHBIMU
3HAYCHUSIMH BEJIMYUH.

Bovinycknuk noayuum 603mM0}HCHOCHIb:

- TIOHSTb, YTO YKCIIOBBIC JAHHBIC, KOTOPHIE HCHOJIB3YIOTCS AJS XapaKTEPUCTHKH OOBEKTOB OKPYIKAIOIIETO
MUpA, SBISIOTCS MPEUMYILECTBEHHO MPUOIMKEHHBIMH, YTO 110 3aIMCH TPUOIMKEHHBIX 3HAYCHUH, CONEPKALIIXCSI
B MH()OPMAIIMOHHBIX CTOYHUKAX, MOXKHO CYUTH O MOTPEUIHOCTH PUOIMKEHHUST;

- MOHATH, YTO IMOTPEUIHOCTh pEe3yJbTaTa BBIUMCICHUH JODKHA OBITH COM3MEpUMA C TOTPEUIHOCTHIO
UCXOJIHBIX JaHHBIX.

AJITEBPANMYECKUE BBIPAXKEHMA

Buinycknuk nayuumca:

- BIIQJIETh TOHATHSMHU «TOXKIECTBO», «TOXIECTBEHHOE IpeoOpa3oBaHME», PEIIaTh 3a/aud, COAEpIKallne
OyKBEHHBIE JJaHHbBIE; padoTaTh ¢ (hOpMyIIaMHu;

- BBIMOJIHATH Pe00pa3oBaHusl BHIPAXKCHUH, COJCPIKAIINX CTETIEHH C IEIBIMH MOKa3aTeNIsIMI U KBaJIpaTHBIE
KOpHU;

- BBINIOJIHATH TOKAECTBEHHbIE NMPE0Opa3oBaHUs PAIIMOHAIBHBIX BBHIPAKEHHH Ha OCHOBE IMPABHJI JEHCTBHUI
HaJl MHOTOWIEHAMH aIreOpandecKuMH IPOOsIMHE;

- BBIIIOJIHATD PA3JI0KEHHE MHOTOWIEHOB Ha MHOYKHTEITH.

BoinyckHUK nosyuum 603mMoMCHOCHIb:

- Hay4YHUThCS BBINOJHIATH MHOTOIIIATOBBIE IPEOOPa30BaHUs PAIIMOHAIBHBIX BEIPAKSHUH, TPUMEHSS INPOKHIA
Ha0Op CIIOCOO0B MPUEMOB;

- NPUMEHATh TOXKIECTBEHHBIE MNpPE0oOpa3oBaHMs Ul pEIIeHHA 3aad W3 Pa3IuyHbIX pa3AeioB Kypca
(Hammpumep, Ul HAXOKACHHUSI HanOOJIBIIEr0/HANMEHBLIETO 3HAYEHHSI BRIPYKEHHS).

YPABHEHUA

Buinycknuk nayuumcesa:
- pemiaTb OCHOBHBIE BHUJbl PAallMOHAIBHBIX YPAaBHEHUH C OJHOM IEPEMEHHOU, CUCTEMBI JIBYX YPAaBHEHHUI C
JIByMsI IEPEMEHHBIM;
- IOHUMAaTh YpaBHEHHE KaK BAXKHEHIIIYI0O MAaTeMaTHUECKYIO MOJIEIIb ISl OTIMCAHMS M U3yUEHHS Pa3HOOOpa3HBIX
peanbHbIX CHUTYallUi, pelaTh TEKCTOBbIE 33a4H aNre0panieckuM METOI0M;
- IPUMEHSATH TpadruecKue MPeICTaBICHUS U UCCIEOBaHMUs YPaBHEHUM, HCCIEAOBAHHUS U PELICHUS] CUCTEM
YpaBHEHUH C IBYyMsI IEPEMEHHBIMH.
Buinycknux nonyuum 603M03#cHOCHb:
- OBJIAJETh CIELUANBHBIMU MPHUEMAMH PELICHUs] YpPaBHEHUH M CHUCTEM YPaBHEHHWI; YBEPEHHO NPHUMEHATHh
annapar ypaBHEHHUH IS pellieHHs pa3HOOOpa3HbIX 3a7ay U3 MaTEMaTHKH, CMEXHBIX IIPEAMETOB, IPAKTUKHU;
- TPUMEHATh TIpaduueckue IpPEACTaBICHUS Al MCCIENOBAaHUS YPaBHEHMH, CHCTEM YpaBHEHHIA,
coaepkaux OyKBEeHHBIE KO UIIMECHTHI.

HEPABEHCTBA
Boinycknuk nayuumcsa:
- IOHMMAaTh W MPUMEHSTHh TEPMUHOJIOTHIO U CHMBOJIMKY, CBS3aHHbBIE C OTHOIICHWEM HEPAaBEHCTBA, CBOMCTBA



YHUCIIOBBIX HEPABCHCTB;
- peliaTh JIMHEHHbIE HEPABEHCTBA C OJHOM MEepeMEHHON U WX CUCTEMBI, pelllaTh KBaJpaTHbIC HEPaBEHCTBA C
OTIOpOi#i Ha rpadUUECKUe MPEACTABICHUS,
- IPUMEHSTH anmnapaT HEPABEHCTB IS PEIICHUS 3a/1a4 U3 Pa3IHYHBIX Pa3lielioB Kypca.
BoinyckHuk noayuum 603M0HCHOCHb HAYUUMbCA:
- pa3HOOOpa3HBIM MPHUEMAM JTOKA3aTENbCTBA HEPABEHCTB; YBEPEHHO PUMEHSATH aIllapaT HEPaBEHCTB JIs
pelieHus pa3Hoo0pa3HbIX MaTEMATHUECKUX 3a/1a4 U 33]1a9 U3 CMEXKHBIX IPEIMETOB, MPAKTUKH;
- IPUMEHSATH TpaduUecKue MPeICTaBICHHUS JIISl HCCIICAOBAHNS HEPABEHCTB, CHCTEM HEPABEHCTB, COJCPIKAIIINX
OykBeHHBIE KO()(DUITNEHTHI.

OCHOBHBIE ITOHATHUA. YACJIOBBIE ®YHKINU

Buinycknuk nayuumcesn:

- MIOHUMATD U UCTIOJIb30BaTh (DYHKIIMOHATIBHBIEC IOHSATHS U A3bIK (TEPMUHBI, CHMBOJIHYECKHE 0003HAUCHMUS);

- CTpOUTh TpauKu 37IeMEHTApHbIX (DYHKIMH; HCCIEnOoBaTh CBOICTBA YHMCIOBBIX (YHKLIMI Ha OCHOBE
U3y4YeHHUS TIOBEACHUS UX IpaUKOB;

- IIOHHUMAaThb ®YHKHHm KakK Ba)KHeI\/'IHIy}O MAaTCMATHYCCKYI0O MOJCJIb JIA OIMMCaHHsd ITPOLCCCOB U SIBJICHUH
OKPYKAOILEro MUPA, MPUMEHATh (DYHKIIMOHAIBHBIA SI3bIK JUISI ONMUCAHMS U WUCCIICIOBAHUS 3aBUCUMOCTEH MEXKITY
(u3NUIECKUMH BETHYHMHAMM.

Buinycknuk noayuum 603M03#CHOCb HAYYUMbCA:

- IPOBOJMTH HCCICIOBAHUs, CBS3aHHBIE C M3YUCHHEM CBOMCTB (DYHKIHH, B TOM YHCIE C HCIIOJIb30BAHUEM
KOMIIBIOTEPA; Ha OCHOBE Ipa)MKOB M3y4YeHHBIX ()YHKIHA CTPOUTH OoJiee CIIOKHBIE TpaduKku (KyCOUHO-3aJaHHbIE,
C «BBIKOJIOTBIMH» TOYKAaMU T. H),

- UCII0JI30BATh q)yHKHI/IOHaJILHI)IC MpeaACTaBJICHUA U CBOMCTBA (bYHKHI/Iﬁ I pCHICHUA MAaTCMATUUYCCKUX 3aJa4
U3 Pa3IMYHbIX PA3IEJIOB Kypca.

UHMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU

Buinycknux naywumesn:

- IOHUMATh ¥ HCTIOJIB30BaTh SI3BIK MOCIIEI0BATEIBHOCTEH (TEPMHIHBI, CAMBOJIMYECKHE 0003HAUCHHS );

- IPUMEHATH (OPMYJIBI, CBS3aHHBIE C apU(METHYECKON M T€OMETPHUECKOW MNPOrpeccHsiMH, W ammapar,
c(OpPMHUPOBAHHBIN MPH W3YyYCHUW JIPYTUX Pa3/eioB Kypca, K PEHICHUIO 3a/la4, B TOM YHCJe ¢ KOHTEKCTOM H3
pEaJIbHOM KU3HHU.

Boinycknux nonyuum 603mM0icHOCIb HAYHUMBCA:
- pemath KOMOMHHUPOBaHHBIC 331a49H C PUMEHEHHEM (POPMYII N-TO YWIEHA U CyMMBI MIEPBBIX N YWICHOB
apu(METHYECKOH W reOMEeTPHUYECKON MPOrpeccuid, MPUMEHsIsl TP 3TOM amiapar ypaBHEHHH U HEPABEHCTB;
- IOHUMATh apU(PMETHUECKYIO U TEOMETPUUECKYIO MIPOrPecCUH Kak (DYHKLIMU HATYpajJbHOTO apryMeHTa;
CBSI3BIBATH ApU(PMETHUECKYIO IPOTPECCHIO C IMHEWHBIM POCTOM, TEOMETPUUECKYIO — C ICTIOHEHITUALHBIM
pocToMm.

OIINCATEJIbBHAA CTATUCTUKA

Bovinycknuk Hayuumcs ucnonb3oeams MPOCTEHIINE CTIOCOOBI MPEACTABICHNUS W aHaIN3a CTATHCTUYECKHUX
JTAHHBIX.

Bovtnycknuk nojyuum 603mMox#cHOCMb TIPUOOPECTH TIEPBOHAYAIBHBIN OMBIT OpraHU3aIliy cOOpa TaHHBIX
MIPH MPOBEJICHUH OINPOCa O0OIIECTBEHHOTO MHEHHUS, OCYIICCTBIISITh UX aHAIN3, IPEICTABIISATE PE3YIbTAThI OMIPOCa B
BUJIC TaOJIUIIBI, THATPAMMBI.

CJIVUAVIHBIE COBBITHSA Y BEPOSITHOCTbD

B bINYCKHUK Hayyumcsa HaXOUTb OTHOCUTCIIbHYIO HaCTOTY U BEPOATHOCTH cnyqaﬁﬂoro COOBITHSL.
Bbll’lyCKHllK noOJiydum 603MOICHOCHIb HpI/IO6peCTI/I OIIBIT MMPOBEACHUA cnyqaﬁHHx OKCIICPUMEHTOB, B TOM
YHUCJIC C TOMOIIBIO KOMIIBIOTEPHOTO MOJACIIMPOBAHUA, MHTCPIIPETAIIUN UX PE3YIILTATOB.

KOMBUHATOPUKA

Buvinycknuk nHayuumcs pemaTh KOMOMHATOPHBIC 33/1a4X HA HAXOXKACHHUE YHCIa OOBEKTOB MITH KOMOWHAIIHIA.
Boinyckuux noayuum 603mMo0XiCHOCHb HAYIUTHCS HEKOTOPHIM CIICIIHATBHBIM MPUEMAM PEIICHUS
KOMOWHATOPHBIX 3a/1ad.



COJIEPXAHHUE YYEBHOI'O ITPEJMETA
«AJITEBPA», 7-9 KJIACC

APUOMETUKA

PanuonanbHble yncaa. Paciimpenne MHOKECTBA HATYPaIbHBIX YUCEIN JO MHOKECTBA LIEJIbIX.
MHOXECTBa LENbIX YKCEJ O MHOXECTBA PAalMOHAIBHBIX. PallMOHAIBHOE YMCIO KaK OTHOIIeHHEe m\N,
rae M — menoe 4ucio, N — HatypaiibHOe. CTeNeHb ¢ LEIbIM 0Ka3aTeIeM.

HelicTrBuTeIbHBIE Yncaa. KBapaTHbIil kopeHb U3 unciia. KopeHs Tpetbeil crenenu. 3anuch
KOpPHEH ¢ IOMOIIBI0 CTENeHUu ¢ JApoOHbIM mokaszaTteneM. [lonstue 00 wuppanMOHAIBHOM YHCIIE.
HppanuoHabHOCTE 4MCIAa W HECOU3MEPUMOCTb CTOPOHBI M JUAroHalM Ksazapara. JlecaATuyHble
npUOIMKEHUS UPPALIUOHATBHBIX YHCEIL.

MHO0X€eCTBO JIEHCTBUTENIbHBIX YHCEN; MPEJCTABICHUE JECHCTBUTENbHBIX YHCEN OECKOHEUHBIMU
JIEeCATUUHBIME Tpo0siMu. CpaBHEHUE AEHCTBUTEIbHBIX YHCEN.

Koopnunatnass mnpsimas. M3o0pakeHue uwncen TOYKAaMH KOOPAMHATHOW mpsiMoi. YucioBble
MIPOMEXKYTKH.

N3mepenus, npudianzkeHusi, oeHKH. PazMepsl 00bEKTOB OKPYKAIOILIEro MUpa (0T 3JIEMEHTAPHBIX
yacTull 10 BceneHHoil), MIUTEeTbHOCTh IMPOLIECCOB B OKpPYXKAIOIIEeM MHpe. BbieneHne MHOXHUTENs -
CTENEHM JecATU B 3amucu yucia. llpubnuxkeHHOe 3HAueHUE BEIMYMHBL, TOYHOCTb INPUOIMKEHHUS.
[Ipuknka v OLEHKa pe3yIbTaTOB BEIYUCICHUMN.

AJITEBPA

Aare0panveckue BbIpaxeHusi. bykBeHHBbIE BBIpaXEHHSA (BBIpAKEHHS € TepeMeHHBIMH). YmncioBoe
3HaYeHue OYyKBEHHOTO BhIpakeHHA. JlomycTHMble 3HAa4YeHUS! NepeMeHHbIX. lloncTaHoBKa BBIpaKEHMH BMECTO
nepeMeHHbIX. [IpeoOpa3oBaHre OYKBEHHBIX BBIPaKCHHH Ha OCHOBE CBOHCTB apH(QMETHYECKHX JCHCTBHH.
PaBeHcTBO OyKBEHHBIX BBIpakeHUi. T0XIECTRO.

CreneHp ¢ HaTypaJIbHBIM ITOKa3aTelneM U ee cBoMCTBA. OQHOWIEHBI U MHOrOwIeHbl. CTeneHb MHOTOYJICHA.
CrnoxeHue, BBIYMTAHNE, YMHO)KEHHE MHOTOUIEHOB. DOpMyJbl COKPAIIEHHOIO YMHOXEHMS: KBagpaT CyMMBI U
kBajgpar pasHoctH. dopmyna pasHocTH KBagparoB. IIpeoOpa3zoBaHue IEOTO BBIPAKEHHS B MHOTOWIEH.
Paznoxxenune MHOrowieHa Ha MHOKUTENH. MHOrouwieHsl ¢ ogHou nepeMeHHoil. Kopenb mHorounena. KBagparusliit
TPEXWIEH; Pa3I0KEHUE KBAIPaTHOTO TPEXWIEHA HA MHOKHTEIH.

Anrebpandeckas 1poob. OCHOBHOE CBOMCTBO ayireOpanueckoit npoou. CriokeHue, BHIYUTaHUE, YMHOKCHUE,
JieJieHre alreOpandecKux Apooei.

CreneHs ¢ LENbIM IMOKA3aTeNNeM U €€ CBOICTBA.

PanmonansHble BEIpaKEeHUS U MX MpeoOpa3oBanus. Jloka3aTebCTBO TOKIAECTB.

Keanpatueie kopau. CBoHCTBa apu(METHIECKUX KBaIPATHBIX KOPHEH U X TIPUMEHEHHE K PeoOpa3oBaHUIO
YHUCIIOBBIX BBIPAKEHUH U BBIYHCICHHSAM.

YpaBHenuns. YpaBHeHue ¢ onHOM mnepemeHHO. KopeHp ypaBHeHus. CBoOilCTBa YHCIIOBBIX pPaBEHCTB.
PaBHOCHUIIBHOCTH YpaBHEHUH.

Jluneitnoe ypaBHenue. KBagparHnoe ypasHeHue: GopMyia KopHel kBagpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEeHUH, CBOISIIMXCS K JMHEHHBIM W KBaJIpaTHbIM. [IpuMepsl pelieHus ypaBHEHMH TpeTbed M
4eTBEPTOU cTerneHel. Pemenne npoOHOpainOHAIBHBIX YPaBHEHHH.

VYpaBHeHue ¢ nByMs nepeMeHHBIMHU. JIMHEHHOe ypaBHEHHE C IBYyMs HEepEMEHHBIMH, TPUMEPHI PEIeHUs
YpaBHEHUI B LIEBIX YUCIIAX.

Cucrema ypaBHEHHH C JABYMS MepeMeHHBIMH. PaBHOCHIBHOCTH cucTeM. CHCTeMBl ABYX JWHEHHBIX
YpaBHEHUH C JAByMS II€pEMEHHBIMH; pEIICHHE TIIOJACTAHOBKOM W CIOXKEHHeM. lIpumepbl pemeHusi cuctem
HEJIMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

Pemenne TekcTOBBIX 3amad  anreOpanyecKUM crmocoOoM. JIeKapTOBBI KOOpAMHATHI Ha IJIOCKOCTH.
I'padmueckass uHTEpIpeTalysl ypaBHEHHS C IBYMs INE€PEMEHHBIMH. ['paduK JIMHEHHOTO ypaBHEHHS C ABYMS
MIEPEMEHHBIMU; YTIJIOBOM KOA(D(GUIMEHT NPSIMOH; YCIOBHE MAapPaJICIIbHOCTA NPsAMBIX. ['paduku mpocTeimux
HEJIMHEWHBIX YpaBHEHHI: mapaboiia, Tunepoona, OKpyXHOCTh. ['paduyeckas nHTEpIpeTanusi CHCTEM YpPaBHEHUH C
JByMsI IEPEMEHHBIMH.

HepaBencrBa. YucioBble HepaBeHCTBA W MX CBoMcTBa. HepaBeHCTBO € OJHON MEpeMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIMHElHBIE HeEpaBeHCTBA € OAHOM nepeMeHHOW. KBanpaTHble HepaBeHCTBa.
CucreMbl HEPaBEHCTB C OJHON MEpEMEHHOM.

OYHKINN



OcHoBHbIe MOHATHS. 3aBUCUMOCTH MExay BennuuHamu. [loHsrue ¢ynkiuu. OONacTh onpeaeieHus U
MHOKeCTBO 3HaueHHi (yHKimu. CrocoObl 3amanus ¢ysknmn. ['paduk ¢ysxmum. CpoiicTBa (GYHKIHHA, WX
otoOpaxkeHue Ha rpaduke. [IpuMepsl TpadMKOB 3aBUCHMOCTEH, OTPAKAIONINX PEabHBIC MPOIIECCHI.

Uucnopsie ¢pyHKIuHu. OYHKINN, OMUCHIBAIOIINE TPSIMYIO U OOPaTHYIO MTPOIOPIIUOHATBHBIEC 3aBUCUMOCTH, MX
rpaduku u cBoiictBa. JluneiHas ¢yHKms, e€ rpaduk m cBoiictBa. KBamparmunas ¢ysakmws, e€ rpadux u
cBoiicTBa. CrencHHbIC (DYHKIMU C HATypalbHBIMH TOKa3aTelissMu 2 W 3, ux rpaduku u coiictBa. I 'paduku
¢byHKUIMH y = W,—y:3x\/7:|x|.

Yucsosbie N0CJIeA0BATEIbHOCTH. ITonsiTue YUCIOBOU [OCJIEI0BATEIbHOCTH. 3ananue
MOCIIEIOBATENIEHOCTH PEKYPPEHTHOM (opMyIIon U GOPMYIIOi n-To YieHa.

Apudmernueckass ©u TeoMeTpuueckas mporpeccur. DopMmysbl n-ro  WieHa apU(pMETHYSCKOW U
TEOMETPHYECKOM TIPOTpeccHii, CYMMBI TEpBBIX N-X WIeHOB. M3o00pakeHne dWiIeHOB apu(MEeTHYecKol u
TeOMETPUUYECKOM MpOrpeccuidi TOYKaMHM KOOPAMHATHOM IIIOCKOCTHU. JIMHEHHBIH M SKCHOHEHIMAaJIbHBIA POCT.
Cno>xHbI€ TPOLICHTHI.

BEPOATHOCTD 1 CTATUCTUKA

OnucareabHas craTuctuka. [IpencrapneHne AaHHBIX B BUjAE TaOmui, quarpamm, rpadukos. CryvaifHas
U3MEHYMBOCTh. CTAaTHCTUYECKHE XapaKTEpPUCTHKM Habopa MJaHHBIX: cpenHee apudmMeTHyeckoe, MeIuaHa,
HauOoJbllIee U HAMMEHbLIEE 3HaUeHUs, pa3Max. [IpencTaBneHne o BBIOOPOUHOM HCCIIEOBAHUH.

Cuayuaiinble co0bITHSI U BEPOSAITHOCTB. [loHATHE O ciydaiiHOM ombITe M citydaiiHOM coObituu. Yacrorta
CITy4aifiHOTO COOBITHSI.

CraTtucTHyecKuii TOAXOM K TIOHSATHIO BEPOSTHOCTH. BeposTHOCTH TPOTHBOMOJOKHBIX COOBITHIA.
He3aBucumbie coObITHS. YMHOXEHHE BEpOSTHOCTEH. JlOCTOBEpHBIC M HEBO3MOXXHBIC COOBITHS. PaBHOBO3-
MOYKHOCTB cOOBITHIA. Kitaccuueckoe onpeenenne BeposiTHOCTH.

Komo0unatopuka. Pemienne koMOMHAaTOpHBIX 3amad mepebopoM BapuaHToB. KomMOWHATOpHOE MpaBMIIO
ymHOeHUsL. [lepectanoBku U pakropuai.

JIOT'MKA 1 MHOXXECTBA

TeopeTHKO-MHOKECTBEHHbIe MOHATHA. MHOXECTBO, OJJIEMEHT MHOXECTBA. 3aJaHue MHOXECTB
MEPEUHCIICHUEM DJIEMEHTOB, XapaKTEPUCTUUECKUM CBOHCTBOM. CTaHmapTHRIE 0003HAYEHUS YUCIOBBIX MHOXECTB.
ITycroe MHOXecTBO u ero obo3HaueHue. [lommHokecTBO. OOBENMHEHNE W TIepeceYeHne MHOMKECTB, Pa3HOCTh
MHOKECTB.

WnnrocTpaiusi OTHOIIEHUH MEXIy MHOKECTBAMH C TIOMOIIBIO uarpamMm Diiepa — Benna.

DyeMeHTHI JOruKku. [loHSITHE 0 PAaBHOCHIIEHOCTH, CIIEIOBAHHUH, YIIOTPEOICHUE JIOTHUECKUX CBS30K €CIH ...,
TO ..., B TOM U TOJBKO B TOM CITy4ae, JIOTHYECKUE CBSI3KU U, WM.

MATEMATUKA B UCTOPUYECKOM PA3BUTUN

Uctopust hopMupoBaHUs MOHATUS YUCIA: HATYpalbHBIE YHCla, JPOOH, HEJIOCTATOYHOCTH PAIMOHAILHBIX
YHCeN I TEOMETPUIECKUX M3MEPEHUH, HppalnoHaabHble ynciaa. CTapruHHbBIE CHCTEMBI 3armncy gucen. J[pobu B
Basunone, Erunre, Pume. OTkpbiTie necstnunbix apodeii. CtapuHHble cucteMbl Mep. [lecatuunbie npodu
MeTpudeckas cucrema Mep. [losBienne orpunarensHbix uncen Hyd. JI. Marnunkuit. JI. Diinep.

3apoxaeHue anreOpsl B Heapax apupmeTuku. An-Xopesmu. Poxnenne OykBeHHON cuMBOHMKH. I1. Depma,
®. Buer, P. [lexkapr. Hcropuss Bompoca o HaxoxaeHHUH (opMyn KOpHEH anreOpanuecKux ypaBHEHUH,
Hepa3pelIMMOCTh B paJuKaiax ypaBHeHHH cTeneHu, Oonpuiei yetrpéx. H. Tapranbs, Jx. Kapnano, H. X. AGens,
9. l'anya.

M3o0peTeHune MeToa KOOPAMHAT, TIO3BOJISIONIETO TIEPEBOIUTE TEOMETPUIECKHAE OOBEKTHI Ha SI3BIK alTeOpEHI.
P. dexapr u I1. ®epma. [Ipumeps! pa3nuyHbIX CUCTEM KOOPAMHAT Ha MIOCKOCTH.

3agada Jleonapzo [Inzanckoro (PuboHAUYN) 0 KpoauKax, unciia Pudbonaydn. 3amaga o maxMaTHON JTOCKE.

Hcroku Teopuu BEpOSITHOCTEH: cTpaxoBoe 1eno, azapTHeie Urpel. [1. @epma u b. [Tackans. S. bepaymm. A.
H. Koamoropos.



TEMATHYECKOE IINTAHUPOBAHHUE C YKA3ZAHUEM KOJIMYECTBA

YACOB, OTBOJIUMBIX HA OCBOEHHUE KAKJIOW TEMBI.

7 KJjaacc
Koua-Bo
Ne Tema ypoka 4acoB
I'naBa 1. JleficTBUTENbHBIC YHCIA.
1 1.1 HarypanpHble ynciia U I€HCTBUS C HUMH. 1
2 1.2 Crenenp uncia 1
3 1.3 IIpocThie ¥ COCTABHBIE YUCIIA. 1
4 1.4 PazyioxeHue HaTypaJIbHOTO YKCIIa HA MHOKHUTEIIH. 1
5 2.1. O6IKHOBEHHBIE 1poOu. KoHEeUHbIe AeCSITHYHBIC APOOH. 1
6 2.2. PaznoxeHne 0OBIKHOBEHHOH IpoOU B KOHEYHYIO IECATHUHYIO JPO0OB. 1
7 2.3. Ileproguueckue neCATUYHBIC TPOOH. 1
8 2.4. I1eproIMYHOCTH AECSITHYHOTO PA3JIOKCHHS OOBIKHOBEHHON ApOOH 1
9 2.5. JlecaTUYHOE Pa3I0oKeHHE PAllMOHATBHBIX YHCEIL. 2
10 | 3.1. MppanuoHaibHBIC YHCIIA. 1
11 3.2. [lonsaTue AeHCTBUTEIHLHOTO YHCIIA. 1
12 3.3. CpaBHEHHUE JEHCTBUTEIBHBIX YUCE. 1
13 3.4. OcHOBHBIE CBOICTBA IEWCTBUTEILHBIX YHCEIL. 2
14 | 3.5. IlpubnwxeHus gucra. 2
15 3.6. JInmuna otpeska. 1
16 | 3.7.KoopawHatHas OCh. 1
17 | KonrponbHas pabota Ne 1 1
18 JononHenus k riase 1. JlenumocTs dyncen 3
I'naBa 2. Anrebpanyeckue BbIpaKEHHUS.
19 | 4.1. YucnoBble BhIpaXKEHHUS. 1
20 4.2. bykBeHHbIE BBIPAKEHUS. 1
21 4.3. TloHsiTue oHOWICHA. 1
22 4.4. Tlpon3BeeHNE OJHOWICHOB. 2
23 4.5. CtangapTHBIA BUJ] OJHOWICHA. 1
24 4.6. [TogoOHBIE OJTHOYICHEI. 2
25 5.1. TIoHSITHE MHOTOYJICHOB. 1
26 5.2. CBolcTBa MHOTOUYJIEHOB. 2
27 5.3. MHOTOWIEHBI CTAaHAAPTHOTO BHJIA. 2
28 | 5.4 Cymma U pa3HOCTh MHOTOUJIECHOB. 2
29 5.5 IIpousBeneHue OHOWIEHA U MHOTOUJICHA. 2
30 5.6. [Ipon3BeicHIEe MHOTOUICHOB. 3
31 5.7. Llenble BbIpaXKEHHUSI. 2
32 5.8. YUncnoBoe 3HaYCHHE [1EJI0T0 BRIPAKEHUS. 2
33 5.9. ToxeCTBEHHOE PABEHCTBO IENBIX BHIPAKEHUH. 1
34 | KontponbHast pabora Ne 2 1
35 | 6.1. KBampar cymmBbL. 2
36 | 6.2. KBagpar pa3HOCTH. 2
37 6.3. Beiienenue motHOro KBaapara. 2
38 6.4. Pa3HOCTBH KBaIPaTOB. 2
39 | 6.5. Cymma ky0o0B. 2
40 6.6. PazHOCTBH KYOOB. 2
41 6.7. Kyb cymMmmbl 2
42 6.8. Ky0 paznoctu 2
43 6.9. Ilpumenenune GopMys COKpAIIEHHOTO YMHOKCHHS. 3
44 6.10. Pa3noxeHne MHOTOUYICHA HA MHOYKUTEIIH. 3
45 Kontposbnas pabora No 3 1
46 | 7.1. Anrebpanueckue qpodu U UX CBOMCTBA. 3




47 7.2. llpuBeaeHune anredpandeckux apo0el K 00IeMy 3HaMEHaTEIO. 3
48 | 7.3 Apudmerndeckue AeUCTBUS HAJl aNTreOpandecKuMH IPOOSIMH. 4
49 7.4. PantnoHabHBIC BRIPAKCHHUSI. 3
50 | 7.5 YucnoBoe 3HaY€HHE PAIIIOHAIBHOTO BBIPAXKECHUSI. 3
o1 7.6 TOXJ1eCTBEHHOE PABEHCTBO PAllMOHAJIbHBIX BHIPAYKEHUH. 1
52 Kontposbnas padota No 4. 1
53 | 8.1. [loHsATHE CTENEHHU C LENbIM MTOKA3aTeIEM. 2
54 8.2. CBOWCTBA CTENEHH C IIEJIBIM IOKa3aTeeM. 2
55 8.3. CtangapTHBIN BUJI YHCIIA. 2
56 8.4. IIpeobpazoBaHre pallMOHAILHBIX BEIPAXKCHHIA. 2
57 JlononHenus K riaBe 2. J{emMMoCcTh MHOTOUJICHOB. 2
I'naBa 3. JIuHeliHbIE ypaBHEHHUS.
58 9.1. YpaBHeHUs IEPBOM CTENIEHH C OJHUM HEU3BECTHBIM. 1
59 | 9.2. JIuneiiHple ypaBHEHUS C OJTHUM HEU3BECTHBIM. 1
60 9.3. Perienue JIMHEMHBIX YPAaBHEHUM C OJHUM HEU3BECTHBIM. 2
61 9.4. Permenue 3a7a4 ¢ MOMOIIBIO JTMHEHHBIX YPaBHEHUI. 3
62 10.1. YpaBHeHMe nepBOM CTENEHU C JBYMS] HEU3BECTHBIMMU. 1
10.2. Cucremsl 1ByX ypaBHEHUI NEPBOM CTENEHHU C IBYMS
63 | HEU3BECTHBIMHU. 1
64 10.3. Cnoco0 moacTaHOBKH. 2
65 10.4. Cnioco0 ypaBHuBaHUs KO UITUEHTOB. 2
66 10.5. PaBHOCHIIbHOCTh YpaBHEHHH 1 CHCTEM YpaBHEHHIA. 2
10.6. Pemienne cucrem IByX JIMHEMHBIX YPAaBHEHUM C IBYMs
67 | HeW3BECTHBIMHU 2
10.7 O xonuuecTBe pelIeHU CUCTEMBI ABYX YPaBHEHUI I1EPBOIl CTENEHU
68 CABYMSI HEU3BECTHBIMU 1
69 10.8. CrucreMpl ypaBHEHUH NIEPBOM CTENEHU € TPEMSI HEU3BECTHBIMU 2
70 10.9. Pemenue 3a1a4 npu NOMOIIM CUCTEM YpaBHEHUH NEpBOM CTENEHU. 3
71 | KontponbHas pabora Ne5 1
72 | lononHenus K raase 3. JIuHeliHble TM0(aHTOBHI ypaBHEHMUSL. 2
73 Jlonomaenus k riase 3. Meron [Naycca 2
IToBTOpEHME.
74 | TloBrOpeHune n3y4eHHOro Marepuara. 7
75 | Urorosast koHTposbHast paboTta Ne6 1
8 kiace
Koua-Bo
Ne Tema ypoka 4acoB
[Tpocreitmue ¢pyuxnuu. KBagparueie KOpHI
1 YucnoBble HEPABEHCTBA 2
2 KoopnuHatHas och. 1
3 MHOKeCTBa YKCe 2
4 JlekapToBa cucTeMa KOOpAMHAT Ha MJIOCKOCTH 1
5 [TonsTue Gpynkunu 2
6 [Tonsitue rpaduxa GyHkumuu 1
dyakumm y=x ,y=x>, y=1/X.
7 DyHKIUS Y=X U ee rpaduk 2
8 DOyHKIHS y= X2 1
9 I'padux byakmmm y= x2. 1
10 Oynkims y=1/x 1
11 I'paduk pynkuuun y=1/x 1
12 KonTponbHas padora Ne | 1
KBanpatHbie KOpHI
13 [ToHsiTHE KBaAPATHOTO KOPHS 2
14 Apudmernueckuii KBapaTHbIM KOPEHb 2




15 CBoiicTBa apu(METHUECKUX KBaJIPATHBIX KOPHEH 3
16 KBajpaTHbIil KOPEHb U3 HATYPAIbHOI'O YUCIIA 1
17 Kontposbnas pabora No 2 1
KBagparHsle ypaBHEHUS
18 KBaapartHblii TpexusieH 2
19 [loHsiTHE KBAaAPAaTHOTO YpaBHEHHUS 2
20 HemnonHoe kBagpaTHOE ypaBHECHUE 2
21 Pemenue kBaapaTHOrO ypaBHEHUs 00IIEro BUAA 3
22 [IpuBeneHHoe KBaipaTHOE YpaBHEHUE 2
23 Teopema Buera 2
24 IIprMeHeHne KBagpaTHBIX YPAaBHEHHM K PEIICHUIO 3a1a4 2
25 Kontposbras padora No 3 1
ParmonanbHble ypaBHEHHS
26 [ToHsiTHe paloHANBHOTO YpaBHEHUS 1
27 bukBaapaTHoe ypaBHEHUE 2
28 Pacniagaronmecs ypaBHeHHS 2
VYpaBHeHUe, 0J1Ha YacThb KOTOPOro ajnredpandeckas ApoOb, a Apyras
29 | paBHa HYJIO 3
30 Perenne panyioHanbHbIX YpaBHEHUN 2
31 Pemenue 3a1a4y npu noMoIIM paliioHaIbHBIX YPaBHEHUH 2
32 KoHnTtposbnas padora No 4 1
Jluneitnas Qynkuus
33 [IpsiMast mpomopIMOHATBHOCTD 2
34 I'padux pyHkumun y=kx 2
35 Jlunelinas pyHKIMS U ee rpaduk 3
36 | PaBHOMepHOE IBIKEHHE 1
37 OyHkuus y=|x| u eé rpadux 1
KBanparnunas QyHKIMsS
38 Oyakmus y =a_ x? (a>0) 2
39 Oyukmust y =a_ x? (a#0) (mpogosmkeHue ) 2
40 Oynkius  y=a(x-x°) >+ y°. 3
41 KBanpatnunas ¢pyakius u e€ rpadux 2
JpoOHo-nuHelHast QpyHKIMS
42 OO6paTHas NpONOPUHOHATIBHOCTb 1
43 Oyukuus y=k/x (k>0) 1
44 Oynkius y=  k/x (k#£0) 1
45 JpobuHo-nuuelinas GyHKus u e€ rpaduk 1
46 KonTtponbHast pabora Ne 5 1
CucreMbl pallMOHAJIBHBIX YPABHEHUM.
47 IloHsiTHE CUCTEMBI pallMOHATIBHBIX YPaBHEHUN 2
48 Penienue cucteM pallMoHaJIbHBIX YPaBHEHUH CIIOCOOOM MOJICTAaHOBKH. 2
49 Penrenue cucteM panimoHaIbHBIX YPAaBHEHUH IPYTHMH CIIOCOOAMH. 2
50 | Pemenue 3a7ay npu MOMOIIM CUCTEM PAIIMOHAIBHBIX YPaBHEHUH. 2
I'paduaeckuii criocoO pemmeHns CHCTeM YpaBHEHUM
I'paduueckuii ciocod pemeHust CUCTEM JABYX YpaBHEHHI mepBoit
51 CTETNEHU C ABYMsI HEM3BECTHBIMH 2
52 Penienue cucrem ypaBHEHHH rpauuecKuM CIiocoO0M. 2
53 [Tpumeps! penieHns: ypaBHEHHH rpadUuecKiM CIIOCOOOM. 2
o4 KontponbHast padota Neb 1
[ToBTOpEHME
95 [loBTOpEHNE N3yUEHHOr0 MaTepuana 8
56 Wrorosast koHTpOIbHAs paboTa 1
S/ [loBTOpEHNE N3yUyEeHHOr0 MaTepHaa. 1




9 kiacce

Tema ypoka Kou-Bo
Ne 4acoB
HEPABEHCTBA (36u).

1 HepaBeHcTBa nepBoii cTeneH ¢ OJJHUM HEU3BECTHBIM 2
2 [Tpumenenne rpaMKoB K pEIICHUIO HEPABEHCTB MEPBO CTETICHU C 1

OJIHUM HEU3BECTHBIM.
3 JInHeliHbIE HEPABEHCTBA C OJTHUM HEU3BECTHBIM 2
4 CucreMbl TUHEIHBIX HEPABEHCTB C OJIHUM HEU3BECTHBIM 3
9) HepagenctBa, conepikaiiiie HeU3BECTHOE MOJT 3HAKOM MOJTYJIS 2
6 [TonsiTvie HepaBeHCTBa BTOPOM CTETIEHU C OJJHUM HEU3BECTHBIM 1
7 HepaBeHcTBa BTOpO# CTENEHU € OJIOKUTENBHBIM TUCKPUMUHAHTOM 3
8 HepaBeHcTBa BTOpOIi CTENEHN C TUCKPUMUHAHTOM, PABHBIM HYJIIO 2
9 HepaBeHcTBa BTOpO# CTENEHU C OTPUIATEIBHBIM JUCKPUMHHAHTOM 2
10 | HepaBeHnctBa, CBOAsIIMECS K HEPABEHCTBAM BTOPOIl CTETICHU 2
11 Kontposbhas padora No 1 1
12 MeTo1 UHTEPBAJIOB 3
13 Pemenue panmoHaIbHBIX HEPABEHCTB 2
14 CucTembl pallMOHAIbHBIX HEPABEHCTB 2
15 | Hectporue panuoHanbHble HEpaBEHCTBA.3aMeHa HEU3BECTHOTO MIPU 2

pelIeHNN HEPABEHCTB
16 3aMeHa HEU3BECTHOT'O NPU PELICHUN HEPABEHCTB 1
17 Kontposbhas padora No 2 1
18 Jononuenus k rinase I. JlokazaTenbcTBO YHMCIOBBIX HEPABEHCTB 2
19 ITpou3BoiHas TMHEHHOM 1 KBaapaTHy- HOM (PyHKIMIA 2

CTEIIEHb YNCIJIA (24Y).

20 CaotiicTBa 1 rpaguk pyHkuu y = xn( x > 0) 1
21 CgoiictBa u rpaduxu GyHKIMA y =X2muy =x2m + 1 2
22 | lloHsiTHE KOPHS CTENEHHU N 2
23 KopHau 4€THON ¥ HEUETHON CTENEHEN 3
24 | Apudmerndeckuil KOpeHb 2
25 | CBolicTBa KOpHEW CTETIEHH n 3
26 Oy y x n= (x> 0) 2
27 | KopeHb cTeneHu n U3 HaTypaJIbHOTO YHCIIA 2
28 | UppanuoHaibHble ypaBHEHUS 2
29 KonTponbras padorta No 3 1
30 Hononnenus k rinase II. [lorstue crenenu ¢ paunoHaIbHBIM 2

nokazareseM
31 CBolicTBa CTENEHHU C pallMOHAIbHBIM NTOKa3aTeIeM 2

I[TOCJIEAOBATEJIBHOCTHU (224)
32 IToHsTHE YHCIIOBOM MOCIEN0BATEILHOCTH 2
33 CBolicTBa YHMCIIOBBIX MOCIIEI0BATEIBHOCTEN 2
34 | llonsitue apudmMeTHIECKON POTPECCUU 3
35 | Cymma nepBbIX N WIEHOB apu(PMETHUECKO porpeccun 3
36 Kontponbnas pabora No 4 1
37 [ToHsiITHE TEOMETPUUECKON TTPOTPECCHI 3
38 CyMMa nepBbIX N YIEHOB FEOMETPUUECKON NPOTPECCUH 3
39 beckoneuHo yObIBaroIIasi TeOMETPUYECKast TPOTPECCHS 2
40 | KonTponbHas pabota Ne 5 1
41 Hononuenus k rinase [1I. Merox maremMaTrndecKo WHIYKITHH 2
TPUT'OHOMETPUYECKUE ®OPMVIJIbBI (22 Y)

42 | Tlonstue yrna 1
43 ['pamycHas mepa yria 2




44 Pannannas mepa yria 2
45 OnpeneneHne cuHyca U KOCUHYca yriia 2
46 OcHoBHBIE (HOPMYJTBI JIS SIN oL K COS O 2
47 TaHTeHC ¥ KOTAaHTEeHC yTJia 2
48 | Jomonnenwus k rinase [V. Kocunyc pa3HOCTH U KOCHHYC CYMMBI IBYX 2
YIJIOB
49 DopMyJIbl U1 JOTIOJIHUTEIbHBIX YITIOB 2
50 CuHYyC CyMMBI i CHHYC Pa3HOCTH JIBYX YIJIOB 1
o1 CyMMa ¥ pa3HOCTb CHHYCOB U KOCUHYCOB 2
52 DopMyIIbl TSI IBOWHBIX M TIOJIOBUHHBIX YTIIOB 2
53 [Ipon3BeneHne CHHYCOB U KOCHHYCOB 1
54 | KonTponbHas pabota Ne 6 1

DJIEMEHTBI IPUBJIMDKEHHBIX BBIUMCJIEHNM, CTATUCTHKHU, KOMBMHATOPUKH 1
TEOPUU BEPOATHOCTEMU (20 Y)

55 AOCOFOTHAS TTOTPEITHOCTh MPUOTHUKEHUS 1
56 OTHOCHUTENBHAS TOTPEUIHOCTD MPUOIMKCHHUS 1
o7 [Ipubaumxenne cyMMbl 1 pa3HOCTH 1
58 [TpubGimxeHne MPoN3BeICHUS U YaCTHOTO 1
59 CriocoObI IPEeACTABICHHUS YHCIOBBIX JTAHHBIX 1
58 3anmaun Ha Iepe0op BCEX BOSMOXHBIX BAPHAHTOB 1
59 KomMOuHaTopHbIe ITpaBuia 1
60 | [lepecraHoBKH 1
61 Pasmemenus 1
62 | Coveranus 1
63 CrygaiiHble COOBITHS 2
64 | BeposTHOCTB Cily4aiiHbIX COOBITHI 2
65 CymMa, Ipou3BEJ€HUE U PA3HOCTh CIIy4YalHbIX COOBITHIM 1
66 HecoBMmecTHble coObITusl. He3aBucumble cOOBITHS 1
67 | Yacrora cimy4aifHBIX COOBITHIA 1
68 KonrtposnsHas pabora Ne 7 1
69 Jononnenus k rnase V .bunoM Herotona. Tpeyrosbauk Iackais 1
70 | [loBTOpeHue 8
71 HToroBast KOHTposbHas paboTa Ne 8 1
72 | lloBTOpEHUeE. 3
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