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PaGouyasi nporpamma. «.

IIo anaredpe

Crynenb o0y4eHus (K1acc) OCHOBHOe o0iiee oOpazoBanue 7 - 9 Kiacchl
KonugectBo yacoB 306

Yuurens Kaprymmn Baaguvup Anexcanaposuy

®dageesa Oabra Bacuanesna.

Paboyas nmporpamMma paspaboTaHa B COOTBETCTBHH C  (eldepanbHBIM
TOCYNapCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHAaPTOM  OCHOBHOTO  OOILETO
oOpazoBanust (mpukaz MuHucTepcTBa 00pa3oBaHuMs M Hayku Poccuiickoit
Oenepanun o1 17 nexabdpst 2010 Ne 1897,¢ usmenenusamu, panee ®I'OC O00),
Ha OCHOBE aBTOPCKOM IMPOrpaMMbl OCHOBHOI'O 001nero oopasopanust Anrebpa 7 -
9 xraccer asroper: FO.H. Makaperuesa, H.I'. Munntox, K.W. Hemkosa u np.
(Anre6pa. CoopHHK pabouux mporpamm.7 - 9 kimaccel. /coct. T.A. Bypmuctposa
- M.: Ilpocsemenue, 2018, ¢ y4eroM IMJIaHUPYEMOIO K HCIONB30BaHHI0 YMK

FO.H. Makapsruesa, H.I'. Munmrok, K.W. Hemkosa u z1p.)



Pabouas nporpamma cocTaBieHa Ha OCHOBE COOpHHKA pabOYHMX IPOrPaMM.
Anrebpa 7 — 9 kiaccel: mocodue Jyis yuuTtesien o01eodpa3zoBaTeabHbIX
opranmzanuii coct. T.A. BypmuctpoBa — 2 —e uza. Jon. - M.: «IIpocsenienue,
2014r.

1. Tlnanupyemble pe3yabTaThl OCBOEHHS aJredpsnl B 7-9 kiaccax
PAIIMOHAJIBHBIE YNCIJTA

BrinyckHUK HayuyuTCs:

1) moHMMaTh OCOOEHHOCTHU JAECATUYHONW CHUCTEMBI CUUCICHUS;

2) BIAETh NMOHATHUSAMH, CBSI3aHHBIMHM C JIEJIMMOCTBIO HATypPaJbHBIX YHCEIl,

BbInyCKHUK MOJIYYUT BO3MOKHOCTb:

3) noO3HAKOMUMbCA C NOZUYUOHHBIMU CUCTNEMAMU CYUCTIEHUSI C OCHOBAHUAMU,

omauurvimu om 10;
JIENCTBUTEJIBHBIE YUCJIA

BrInycKHUK HayduTCs:

1) ucnonb3oBaTh HayajbHbBIE MPEJICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX

qucen,

Buinycknuk nonyyum 603moxicHocmy.:

2) pazeums npedocmasieHue 0 Yucie U YUCIO08bIX CUCMEMAax Om HAmypalbHbIX

00 0eliCmBUMeNbHbIX YUCe; O POJIU BbIYUCTIEHU 8 Uel08eYeCKOll NPAKMUKe:
N3MEPEHUA, TTPUBJIMXXEHNA, OLIEHKA

BbIlyCKHUK Hay4yuTCs:

1) ucronb30BaTh B XOJC PEIICHUS 3aJad  dJIEMEHTAPHBIC MPEICTABICHHMS,
CBS3aHHBIC C TPHUOMMKEHHBIMU 3HAYCHUSIMU BEJIMYUH.

Buinycknuk nonyuum 603moxicHocmy:

2) nowsimb, MO  uUCAOBble  OaHHble, KOMOpble  UCNOJL3VIOMCSA OISl
xapakmepucmukyu  00beKmo8  OKpycaroujeco  mMupa,  AGIANMCA
NPeuUMyujeCmeesHHo NPUOIUNCEHHbIMU, YMO NO 3ANUCU NPUOTUHCEHHBIX
3HA4eHull, Cco0epHCAuUxcsa 6 UHDOPMAYUOHHBIX UCMOUHUKAX, MOIHCHO
CYyoOums 0 NOZPeUHOCMU NPUOTUIHCEHUSL,

3) nonsims, uymo nocpewHoCmb pPe3yIbMmama  GbIYUCICHUN  OOJJICHA Oblmb
COUMEPUMA ¢ NOCPEUHOCHIbIO UCXOOHBIX OAHHbIX.

AJITEBPANYECKUE BBIPAXKEHUA

BbInycKHUK Hay4yuTCs:

1) B1aneTb MOHATUSMH «TOXKIECTBOY», «TOXKJIECTBEHHOE MpeoOpa3oBaHuUe,
pemiath 3aa49u, coaeprKaiiie OyKBeHHbIC JaHHBIC;, paboTaTh ¢ hopmMynaMu;

Buvinycknuk nonyuum 603mM04CHOCb !
2)Hayuumocs  GLINOAHAMb  MHO20ULA208ble  NPeodpa308aHUs pPAYUOHAILHBIX
8bIPAdICEHUN, NPUMEHSSL WUPOKULL HAOOP CNOCc0O08 U NPUEMO8.

YPABHEHUA

BbilyCKHUK HayuyuTCS:

1) pemiaTh OCHOBHBIE BHU/IbI PAIlMOHAIBHBIX YPaBHEHHI C OJIHOW MEPEMEHHOM.

Buvinycknuk nonyuum 603mouCHOCIb !



2) oenadems cneyuanbHulMU NPUEMAMU peuleHusl yPaeHeHU.

8 kinace
PAIITMOHAJIBHBIE YNCITA

BrinmyckHUK HayduTcs:

1) BbIpa)XaTh 4YHCJIA B OJKBUBAJEGHTHBIX (opMax, BbIOUMpas Haubosee
MOAXOSIIYIO B 3aBUCUMOCTH OT KOHKPETHOU CUTYaIUH;

2) cpaBHUBAThH U YIOPSAOUMUBATH pallMOHATILHBIC YHCIIA;

3) BBINOJHATH BBIYKMCICHUS C PAMOHAIBHBIMU YHCJIAMHU, COYETasl YCTHHIC U
MUCbMEHHBIC MPUEMBI BEIUUCICHU M, TPUMEHSTh KATbKYJISTOD;

BrInyCKHUK MOJTYyYUT BO3MOXKHOCTD:

4) nozHakomMumsbcsa ¢ NOZUYUOHHBIMU CUCTNEMAMU CYUCTIeHUs] C OCHOBAHUIMU,
omauunvimu om 10;

5) yenyoumo u paszeums npeocmasieHus 0 HAMYPAIbHbIX YUCLAX U CBOLCMBAX
oenumocmu;

JIECTBUTEJIBHBIE YUCJIA

BrInyckHUK HayuduTCs:

1) BnageTh TMOHSATHEM KBAJPATHOTO KOPHS, MPUMEHSATHh €0 B BBIYMCICHUSX.

Buinycknuuk nonyuum 803moxicHoCmy.

2) pazeums npedocmasieHue 0 Yucie U YUCIO08bIX CUCMeMAax Om HAMypalbHbiX
00 0eliCmBUMeNbHbIX YUCeN; O POJIU BbIYUCTIEHU 8 Uell08eYeCKOll NPAKMUKe:

N3MEPEHUA, TTPUBJIMXXEHNA, OLIEHKA

BbIlyCKHUK Hay4yuTCs:

l)ucnonp3oBaTh B XOJ€ PEUIEHUs 3aJad dJEMEHTAPHbIE MPEICTABICHUS,

CBS3aHHBIE C TPHUONMKEHHBIMU 3HAYCHUSIMU BEJIIMYUH.

Buinycknuuk nonyyum 603moxicHocms:

2)nouams, umo  uuUCl08ble  OaHHble, KOMOpbvle  UCHONb3VIOMCA  OJA

Xapaxkmepucmuku 00beKmos OKpYHCaowe2o mupa, ABNAIOMCA

NPeuUMyujeCmeeHHo  NPUOIUNCEHHbIMY, YMO NO  3aNUCU  NPUOTIUNCEHHBIX

3Ha4eHull, co0epAHcAUXCca 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO CYOUMb O

nOCPewHOCmUY NPUOTUINCEHUSL,

AJITEBPANYECKUE BBIPAXKEHUA

BrimyckHuk HayuuTcs:

1) BbIMONHATHE TpeoOpa3OBaHUs BBIPAKEHUN, COAEPKAIIUX CTEHEHU C
LEIbIMU TIOKA3aTEeSIMA U KBaJpaTHbIE KOPHHU;

2)  BBINOJHATH  TOXJIECTBEHHbIE  IMPEOOpPa30BaHUS  PalMOHAIBHBIX
BBIDAXKEHUM  HA OCHOBE  MpaBWiI  JACWCTBHM  HAJd  MHOTOYWIECHAMH H
anreOpanyeckumMu ApoOsMHU;

3) BBINOJHATH Pa30KEHUE MHOTOUYJIEHOB HA MHOXKHTEIIH,

Buinyckuuk nonyuum 603modxcHocmy
4)nayuumovcs  8bINOIHAML  MHO20UWLA208bIE NPeoOPA308AHUSL  PAYUOHATLHBLX
8bIPAdICEHUN, NPUMEHSLSL WUPOKUL HAOOP Cnocob08 U NpUemos,

YPABHEHUA
BbilyCKHUK HayuyuTCS:
1) pemiaTh OCHOBHBIE BH/JIbI PALIMOHAIBHBIX YPABHEHUU C OJTHON NEPEMEHHOM,
CUCTEMBI IBYyX YpPaBHEHHH C JABYMSI NEPEMEHHBIMU;



2) TOHMMATh YypaBHEGHHE KaK BAXKHCUIIYI0 MAaTEMAaTHYECKYIO MOJACHb s
OMMMCAaHMSI W M3YYEHHUS pPa3HOOOPa3HBIX peaTbHBIX CUTYAIlWid, PEIIaTh TEKCTOBBIC
3a/1aud  anreOpanvyeckuM METOJIO0M;

3) npuMeHATh TpaduyuecKkwe MPEACTaBICHUS IS HWCCICAOBAHUS YpaBHEHUH,
WCCJICIOBAHMS M PEIICHUS CUCTEM YpaBHEHUU C JBYMSI TICPEMCHHBIMU.

BuinyckHuk noayuum 603MONCHOCb !

4) o6nademv  CneyuarbHBIMU NPUEMAMU PEUEeHUs. YPAGHeHUll U  CUCmem

VpaeHeHull, VBEPEHHO NpUMEHAMb  annapam  YpaeHeHuil ONsl  peuleHusi
PA3HO0OPA3HBIX 3a0ay U3 MAMEMAMUKU, CMENCHbLX NPeOMemos, NPAKMUKU,
HEPABEHCTBA

BBITyCKHUK Hay4IHTCS:

1) mOHMMAaTh W TPUMEHSATH TEPMUHOJOTHIO W CHMBOJIUKY, CBSI3aHHBIC C

OTHOIIICHMEM HEPAaBEHCTBA, CBOWCTBA YHCJIOBBIX HEPABCHCTB;

BvinyckHux noayuum 03MOMCHOCIb HAYYUMbBCA!

2) paznoobpasHulM npuemam 00Ka3amenbCmea HepageHcma.

OCHOBHBIE TTOHATHSA. YNCJIOBBIE ®YHKINHA

BBITyCKHUK HAay4IUTCS:

1) crpouth TpaduKU DIEMEHTApPHBIX (YHKIIMIA, WCCIIEIOBAaTh CBOMCTBA
YHUCJIOBBIX (DYHKITMI HA OCHOBE HM3YYCHHS IOBEJICHUS WX I'pa(HKOB;

Bvinyckruk noayuum 03MOMCHOCIb HAYYUMbBCSA:

2) npo6ooums UCCIeO08aHUsL, CEA3AHMbIE C U3YUCHUEM CEOLCE (DYHKYUIL.

9 kacc
PAIITMOHAJIBHBIE YHCIIA

BbIlyCKHUK Hay4yuTCs:

1) wncnonp30BaTh MOHATUS U YYEHHS, CBSA3aHHBIE C IMPONOPLHOHAIBHOCTHIO
BEJIMYUH, MPOLUEHTAMH B XOJ€ PELICHHs MAaTeMaTHYECKHX 3aJady U 3aJay U3
CMEKHBIX MPEIMETOB, BBIIOJIHITH HECTI0KHBIE PAKTUYECKHUE PACUETHI.

BbINTyCKHUK NOJYYUT BO3MOKHOCTD!

2) HayyumuvCs UCNONBb308aAMb HPUEMbl , PAYUOHATUSUPYIOUWUE BbIYUCTCHUS,
npuobpecmu NPUBLIYKY KOHMPOIUPOBAMb BbIUUCIEHUS, 8bLOUPAS NOOXO0OAWUL Ol
cumyayuu cnocoo.

JIEUCTBUTEJIBLHBIE UNCJIA

BrinyckHuk HayuuTcs:

1) BnajmeTp MOHATHEM KBaJAPATHOTO KOPHS, MPUMEHSTH €r0 B BBHIYMCICHUSX.

Buinyckuuk nonyyum 603moxicHocmy:

2) paszeumo u y2nyoums 3HAHUA O 0eCAMUYHOU 3ANUCU OeUCMBUMEIbHBIX YUce]l
(nepuoduuecxue u Henepuoouueckue opoou).

AJITEBPANYECKUE BBIPAXEHUA

BbInycKHUK Hay4yuTCs:

1) BBINOJHATH  TOXJIECTBEHHbIE  MPEOOpPa30BaHUS  PaAllMOHATIBHBIX
BBIDOXKEHUM  HA OCHOBE  MpaBWiI  ACWCTBHM  HaJd  MHOTOYICHAMH H
anreOpanyeckuMu ApoOsMHU;

2) BBINOJHATHh PA3JIOKEHUE MHOTOWICHOB Ha MHOMKHUTEIH,

Buinycknuk nomyuum 6o3moocnocms:



3) npumensams modcOecmeeHHbvle Npeoopazoeanus Osl peuleHuss 3a0ay U3

PAaA3UUHBIX pazoenos Kypca (nanpumep, 0151 HAX0HCOeHUs
HauboIbUe20/HAUMEHbULE20 3HAYEHUS BbIPANCEHUSL).
YPABHEHUA

BBITyCKHUK HAay4IHTCS:

1) moHWMaTh ypaBHEHHE KaK BaXHEHITYI0 MAaTeMaTHYECKYI0 MOJIEIb IS
ONHMCAHMS W M3YYEHUs pPa3HOOOPa3HBIX peaTbHBIX CUTYAIlHi, PEIIaTh TEKCTOBBIC
3a/1aud  aNreOpanvyecKuM METOJIOM;

BuinyckHuk noayuum 603MONCHOCb !

2)npumensamo epaguueckue npeocmasieHus Oas UCCAe008aAHUSL YPAGHEHUI,

cucmem ypasHeHutl, cooepicaumux OyKeeHHvle Kodpouyuenmeol.

HEPABEHCTBA

BBITyCKHUK Hay4IUTCS:

1) pemarh JTUHEWHBIC HEPABCHCTBA C OJHON TEPEMEHHOW W WX CHUCTEMBI,

pemiath KBaJpaTHBIC  HEpPaBEHCTBA C  OMOpOM  Ha  Tpaduyueckue

IIPEJICTABIICHUS;

2) TPUMCHATH anmapar HEPaBEHCTB JUIS PEIICHHS 3a1ad W3 Pa3IndHBIX

pas3zenoB Kypca.

Bvinyckruk noayuum 803MOMCHOCIb HAYYUMbBCA:

3) PpazHooOpasHLIM npuemam  O00KA3amenbCmea HepaeeHCm8,  YBepPeHHO

NpUMEHAMb  annapam  HepageHcme Ol peuleHusi  PA3HOO0OPA3HBIX

MamemamuiecKux 3a0ay U 3a0ay CMeHCHbIX NPeoMemo8, NPaKmuKu,

4) npumensms epaguueckue npedcmasienuss Oas UCCAe008AHUSL HEPABEHCMS,

cucmem HepageHcmas, cooepiacamux OyKkeeHHvle Kodghduyuenmai.

OCHOBHBIE TTIOHATHA. YNCJIIOBBIE ®YHKINUA

BrinyckHMK Hay4duTCs:

1) moHMMaTh M WMCIMOJIb30BaTh (DYHKIIMOHANBHBIC IOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUYCHUSA);

2) crtpouTh TpadUKH DIEMEHTApHBIX (YHKIIMIA, UCCIEeNOBaTh CBOMCTBA
YHUCIIOBBIX (DYHKIIMI HA OCHOBE HM3YyYEHHUS TOBEIECHUS HUX IpadUKOB;

3) moHMMaTh (YHKIHIO KaK BAXKHEUIIYI0 MAaTEMaTHYECKyI0 MOJENb s
ONMMCAaHMsI  TPOIECCOB W  SBJICHUA  OKPYKAIOIMIETO  MHpA, TNPUMEHATH
(GYHKIIMOHAIBHBIN SI3BIK [III OMHMCAHWSI W UCCICAOBAHHS 3aBUCUMOCTEH MEXKIY
bu3MUeCKUMH BEITMUYNHAMHU.

Buinycknuk nonyuum 803M0oMCHOCMb HAYUUMBCA!

4) npoeooums uccredosanus, céa3anHHble C U3YUeHUeM C8OUCME QYHKYULL, 8 MOM
yucne ¢ UCNOIb308AHUEM KOMNbIOMepa, HA OCHOGe 2papuKo8 U3y ueHHblX QyHKYul
cmpoums  Oonee  clodchvle epagpuku  (KycouHo-3a0auHble, C «BbIKOJIOMBIMUY
MoYKamu u m.n.);

5) ucnonvzoeame QyHKyuoHabLHBIE NPEOCABNIEHU U CEOUCMEA QYHKYUU 014
peuleHus Mamemamu4eckux 3a0ay u3z pasiuiHsix pazoenos Kypca.

UYHCJIOBBIE ITOCJIIEJOBATEJIBHOCTU

BrITyCKHUK Hay4IHTCS:

1) moHMMATP W UCIOJIB30BATh S3BIK TIOCIEOBATEIILHOCTEH (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);



2) npuMeHATb (OPMYJbl, CBSI3aHHBIE C apU(PMETUYECKOH U TeOMETPUYECKOU
MpPOrpeccusiMU, M anmapar, cCOPMHUPOBAHHBIM IPU U3YyYEHUU JPYTUX pa3/eiioB
Kypca, K peLIEHHIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM W3 PEaIbHOM KU3HHU.

Buvinycknuk nonyuum 603M0M#CHOCHb HAYYUMBCSL:

3) pewiamb KOMOUHUPOBAHHbBIE 3A0AYU C NPpUMEHEHUeM Gopmyn N-20 yneHa u
CYMMbL  nepevix NuIeHO08 apu@dMemudeckol U 2eoMempuiecKol npozpeccul,
NPUMEHAMb NPU IMOM annapam ypaeHeHUull U HepageHCcms,

4) nonumams apugmemuueckyro u eeomMempuiecKyro npoepeccur Kaxk QyHKyuu
HaAmMypanvbHo20 — ap2yMeHma,  CesA3bleamv — apu@memuueckylo  npocpeccuro ¢
JIUHEUHBIM POCHOM, 2e0MEMPULECKYI0 — C IKCNOHEHYUATIbHBIM POCIOM.

OIINCATEJIbBHAA CTATUCTHUKA

BbInyCKHUK Hay4YuTCsl MCHOJb30BaTh MPOCTEUIINE CHOCOOBI 7PEACTABICHUS
U aHaJli3a CTATUCTUYECKUX JIAHHBIX.

Buinycknuk  noayuum 803mModicHOCMb  npuobpecmu  nep8oHAYANbHbIU  ONbIM
opeanuzayuu coopa OAHHbIX NpU NPOBEOEHUU ONpoca 0OWeCmEeHH020 MHEeHUs,
OCYWeCcmsIamsy UX AHaIu3, NpeoCcmasisams pe3yibmamsl onpoca 8 uoee maobauyb,
ouazpammot.

CJIVYAMHBIE COBBITHS U BEPOSITHOCTh

BbIyCKHUK Hay4yuTCs HaXOAUTh OTHOCUTENbHYIO YacTOTY U BEpPOSITHOCTD
CIIy4aliHOTO COOBITHSI.

Buinycknuk  nonyyum — 803ModCHOCMb  npuobpecmu  ONbIM  NPOBEOEHUs
CIYYAUHBIX DKCNEPUMEHMO8, 6 MOM HYUcile C HOMOWbI0 KOMNbIOMEPHO2O
MOOEeNUPOBAHUSL, UHMEPNPEMAYUL UX Pe3Ya1bmamos.

KOMBUHATOPUKA

BeimyckHUK HayuduTcs pemiaTh KOMOWHATOPHBIE 3aJaud Ha HaXOXKJICHHE
yuciia 0ObEKTOB WM KOMOWHAIIUIA.

Buinycknuk nonyuum 603MOINCHOCMb HAYYUMBCA HEKOMOPHIM CHEYUATIbHBIM
npuemam peuieHus KOMOUHamopHbiX 3a0ay.

2. Conepskanne y4eOHOro Kypca aiaredpnbl B 7-9 ki1accax

APUOMETHUKA

PannonanbHble 4mcaa. PacmmpeHne MHOXKECTBA HATYPAIBHBIX YHCEN 0
MHOJKECTBA LEJbIX. MHOXECTBa LENbIX YUCEN A0 MHOYKECTBA PAlMOHAIBHBIX.
PammoHanpHOE YHCIIO Kak  OTHONIIGHWE M/N, rae M - mejgoe d9ucio, N —
HaTypasibHOE. CTEINEHb C 1EeJIbIM MOKa3aTelIeM.

HeiictBuTenbHble yncaa. KaaapaTHeiii kopeHb u3 umcina. KopeHbp Tperbent
CTEMEHU. 3aMuch KOPHEH C MOMOIIbIO CTEMEHH C IPOOHBIM MOKA3aTeNIEM.

[lonsiTue 00 wuppanMoHaTIbHOM yucie. HMppanuoHanbHOCTH YHCIA H
HECOM3MEPUMOCTh CTOPOHBI M JIMAarOHANW KBajaparta. JlecsTHuHble MpUOIKEHUS
WPPALUOHAIBHBIX YUCET.

MHOK€ECTBO NEMUCTBUTEIBHBIX YHCEN; MPEACTABICHUE JIEHCTBUTEIBHBIX UYHCEI
OECKOHEUHBIMU JeCATUYHBIMU po0siMu. CpaBHEHUE JEHCTBUTEIbHBIX YHCEIL.

Koopaunatnas npsimasi. M300pakeHue uricen TOYKaMU KOOPJIAUHATHOU MPSMOM.
HucnoBble MPOMEKYTKHU.



N3mepenusi, npudanxkenns, oeHKH. PazMepbl 00BEKTOB OKPY’KAIOIIETO MUPA
(OT »3nemMeHTapHbIX dYacTUll 10 BceneHHo#), IIUTENbHOCTh MPOIECCOB B
OKpYy’KaromeM MHpe, BplieneHne MHOXKHUTENS - CTENEHU JECATH B 3alMCH YHCIIA.
[IpuOnuxénHoe 3HAYE€HHE BEJIWYMHBI, TOYHOCTh NpuOIMKeHUs. Illpukuaka wu
OLICHKA PE3YJIbTATOB BHIYUCIICHUM.

AJITEBPA

AJireOpanyveckne BbIpaskeHHUsl. DyKBEHHbIE BBIPAKECHUS (BBIPAXKECHHUS C
nepeMeHHbIMM). YuciaoBoe 3HAueHHWE OYKBEHHOTO BbIpakeHUd. JlomycTumbie
3HAYeHUsI TepeMeHHbIX. [lojcTaHOBKAa  BBIpaXEHHH BMECTO MEPEMEHHBIX
[IpeoGpa3zoBanrne OyKBEHHBIX BBIPAKEHH HA OCHOBE CBOMCTB apuU(pMETHUYECKUX
nercTBril. PaBeHCTBO OYKBEHHBIX BhIpaxeHUM. TOXKIAECTBO.

Crenenp C HaTypaJbHBIM TOKAa3aTeieM MW €€ CBOWCTBA, OJHOWICHBI U
MHoOrowieHbel. CrteneHb MHoroujeHa. CrioKeHue, BBIUMTAHUE, YMHOXKEHHE
MHOTOWIEHOB. POpMYJIbl COKPAIIEHHOTO YMHOKEHMS: KBagpaT CyMMbl U KBajpaT
paszHoctu. @opmMyna pazHOCTH KBajapaToB. [IpeoOpa3oBanue 11€710r0 BhIpaKEHUS B
MHOTOWwIeH. Pa3iioeHrne MHOIOYJIEHOB HAa MHOXUTEIUM. MHOTOWIEHBI C OJHOU
nepemeHHor. Kopenb MHorownena. KBagpaTHeli TpEXUIEH; Pa3JIOKEHHUE
KBaIpaTHOrO TPEXUWIeHa HA MHOXKHUTEIH.

AnrebGpanudeckass JapoOb. (OCHOBHOE CBOMCTBO ajireOpandeckol  JapoOwu.
CnoxxeHue, BRIUMTAHUE, YMHOXKEHUE, JIeJeHre anredpandyeckux apoodeit. CteneHs ¢
LIEJIBIM TIOKA3aTeeEM U €€ CBOKCTBA.

PanronanbsHbie BeIpakeHHs U X MpeoOpa3oBanus. [loka3aTeabCTBO TOXKIECTB.

KBagparueie xopau. CBoicTBa apudMeTHUECKHMX KBaJpaTHBIX KOpPHEW M UX
IPUMEHEHHS K MPeoOpa30BaHUIO YHMCIOBBIX BEIPAKEHUN U BHIYUCICHUSM.

YpaBHeHusi. YpaBHeHue ¢ oHOU nepeMeHHON. Kopens ypaBHenusa. CBoiicTBa
YHCIJIOBBIX PaBEHCTB. PABHOCHIIBHOCTH YPaBHEHUU.

Jluneiinoe ypaBHenue. KBagpaTHoe ypaBHeHHE: ¢hopMyia KOpHEH KBaIpaTHOTO
ypaBHeHUs1. Teopema Buera. [IpumeHeHne ypaBHEHUH, CBOAAIIMXCSA K JIMHEUHBIM U
KBaJIpaTHbIM. [Ipumepbl pemieHuss YpaBHEHHUM TPETbEW M YETBEPTOM CTEICHEM.
Pemenue apoO6HO-paIimoHaIbHBIX YPaBHEHUH.

VYpaBHeHHEe C [ByMs II€pEMEHHbBIMHU. JIMHEHHOE ypaBHEHUE C JAByMs
[IEPEMEHHBIMU, IPUMEPHI PELICHUS YPABHEHUN B LEJIBIX YHCIIAX.

Cuctema ypaBHEHUH C JBYyMs I[E€PEMEHHbIMU. PaBHOCHIIBHOCTH CHCTEM.
Cuctembl JBYX JIMHEHHBIX YpaBHEHUM C JByMs [EPEMEHHBIMH; PpEILICHHE
IOJCTAaHOBKOW U CI0XEHHEM. [IpuMepsl pelieHns: CUCTEM HEJIMHEWHBIX YPABHEHUN
C ABYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

JlekapToBBl KOOpAWHATHI HA IUIOCKOCTH. ['paduueckas WHTEpHIpeTanus
YpaBHEHHSI C JABYMsI NEPEMEHHbIMU. ['paduk IMHEHHOro ypaBHEHUS C JBYMS
MEePEMEHHBIMH;, YTJIOBOM KOX(PQUIIMEHT, TPSIMOW; YCIOBHE TMapauieIbHOCTH
npsiMbiX. ['paduk mpocTeHux HEIMHEWHBIX ypaBHEHWIl: mapalosa, runepborna,
OKpPY)KHOCTb. ['paduueckas wuHTepnpeTanuss CHUCTEM YpaBHEHHM C JBYMs
[IEPEMEHHBIMH.

HepagencrTBa. UnciioBble HEPAaBEHCTBA U UX CBOMCTBA.



HepaBencTBO ¢ 0gHOM mepeMeHHOU. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHENHbBIE
HEpAaBEHCTBA C OOHOM mnepemeHHOM. KBangpatHeie HepaBeHCTBAa. (CHUCTEMBI
HEPABEHCTB C OJHOM IIEPEMEHHON.

OYHKIINU

OcHoBHbIE MOHATHS. 3aBUCUMOCTU MEXy BeinuuuHamu. [loHsiTue QyHKIUU.
OOnacTh ompeneneHuss U MHOXKECTBO 3HaueHW QyHkiuu. CrnocoObl 3anaHus
¢yukuuu. I'paduk Qynxnuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha Tpaduke.
[Tpumeps! rpad kOB 3aBUCUMOCTEHN, OTPAXKAIOIIUX PeaJIbHbIE MTPOIECCHI.

YucaoBble ¢ynknun. DOyHKIWM, ONUCHIBAIONIME TMPAMYI0 M OOpaTHYIO
MPOTOPIIMOHATILHBIE 3aBUCUMOCTHU, UX rpaduku u cBoiicTBa. JlunelHass QyHKIUS,
e€ rpabuxk u cBoiictBa. KBampatuunass QyHkius, ee Trpaduk U CBOWCTBA.
Crenennbie (GYHKIMU C HAaTypaIbHBIMH TOKa3aTeasiMu 2 U 3, uUX Tpaduku u
ceorictra. I'padmku pynkumii y=,/v, y=3x, y=lxl.

YucnoBble MOCaAeA0BATEIbHOCTH. [[OHATHE YMCIOBOM MOCIEN0BATEIBHOCTH.
3aianue moCIeI0BaTeIbHOCTH PeKyppeHTHON (popMyIoit u popMmysioil N-ro diieHa.

Apudmerndeckass W reomerpudeckas mnporpeccuu. Dopmyibl N-T0  4jeHa
apuMETHUYECKON M TEOMETPUUECKOM MPOrpeccuii, CyMMBbI MEPBBIX N-X YJICHOB.
N3o0paxenue 4ieHOB apu(PMETHIECKOM U TEOMETPHUUECKON MPOrpeccruil TOUYKaMu
KOOPAWHATHON TJIOCKOCTH. JIMHEWHBIM U 3KCHOHEHUHAIbHBIN pocT. CIlioXHbIE
IPOLICHTBHL.

BEPOATHOCTb U CTATUCTUKA

Cratuctuka. TabmuyHoe W Tpaduueckoe TMpeACTaBICHUE JIaHHBIX,
CTONOYaThle M KpPYroBble JHarpamMmbl, TpaduKu, MNPUMEHEHUE AuarpamMm M
rpa@uKoB I ONMUCAHUS 3aBUCUMOCTEH peajbHBIX BEJIMYWH, W3BJICUCHUE
uHbopMalMK U3 Tabiuui, auarpamm u rpaduxoB. OnucareabHble CTATUCTUYECKHE
IIOKa3aTeIM YHCIIOBBIX HAOOPOB: cpeHee apudmeTndeckoe, Meauana, HauoobIiee
U HauMEHbIllee 3HaueHUs. Mephl paccenBaHus: pa3Max, TUCHEPCHs U CTaHIAPTHOE
OTKJIOHEHHUE.

CiyuaiiHasi M3MEHYUBOCTh. VM3MEHYMBOCTH MNpHU HU3MEpeHusx. Pemraroiue
npaBuja. 3aKOHOMEPHOCTH B U3MEHUYHBBIX BEJIMUMHAX.

Cuayuaiinbie co0biTus. CilydaliHbIE OMBITHI (3KCIIEPUMEHTHI), JIIEMEHTAPHBIE
ciry4aitHbie coObITHS (MCX0bI). BeposTHOCTH 31emMeHTapHbBIX cOObITHH. COOBITHS B
CIIy4ailHBIX DJKCHEPUMEHTaX W OJIArOMPUSTCTBYIOIMINE AJIEMEHTAPHBIE COOBITHS.
BepositHocTH ciiydaitHbIX cOOBITHI. ONBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
coObITusiMU. Kiaccudyeckne BEpOSITHOCTHBIE OMBITHI C HMCIOJIB30BAHMEM MOHET,
kyoukoB. [IpencraBnenme CcOOBITHH ¢  TOMOINIBIO  JaUArpamMm  Djepa.
[IpoTBOMONOKHBIE COOBITHSI, O0BbEAUHEHUE M TiepeceyeHue coObiThil. I[lpaBuno
cnoxeHus: BepositHocTteil. Cmydaiineiii BeIOOp. I[IpeacTaBieHue 3KcrepuMeHTa B
BHjie JepeBa. He3aBucuMmbie COOBITHSA. YMHOXXEHHE BEPOSTHOCTCH HE3aBHUCHUMBIX
coobiTuid. IlocnemoBaTenbHble He3aBUCHMbIE HcnbITaHus. llpencraBieHue o
HE3aBUCHUMBIX COOBITUSIX B )KU3HH.

JaeMeHTbl KOMOMHATOpUKH. [IpaBuno yMHOXEHMS, MNEPECTAaHOBKH,
¢dakTopuan uyucna. Couetanusi U 4uciO coueTaHuil. opMyrna yuciaa COYETAHUU.
Tpeyronpauk Ilackamsa. OmneITBl ¢ OOJBIIMM — YHCIOM  PaBHOBO3MOXKHBIX
AJIEMEHTapHBIX COOBITUN. BbIYMCIeHHE BEPOSITHOCTEW B OMbITaX C MPUMEHEHHEM



KoMOuHaTOopHbIX (hopmyi. Mcnbitanusa bepuymnu. Yenex u Heynaya. BepositHocTn
COOBITHI B cepUU UCTIBITAHUI bepHyu.

CiayuaiiHble BeJMYUHBbI. 3HAKOMCTBO CO CIIy4YallHbIMU BEJIMYMHAMH Ha
MpUMeEpax KOHEYHBIX JHUCKPETHBIX CIIy4yalHbIX BeJIWYMH. Pacnpenenenue
BepodATHOCTEW. Marematuueckoe  oxujganue. (CBOWCTBA  MaTEMaTHYECKOTO
oxunanus. Ilonstue o 3akoHe OonbIIMX uyucel. HM3mepeHue BEpOSTHOCTEH.
[Ipumenenue 3akoHa OOJBIIUX YHCEA B  COIMOJIOTHMH, CTpPaxOBaHWH, B
3IpaBOOXPAHEHUHU, OOECTCUCHUH O€30MacHOCTH HACEJIeHUsI B UYpPE3BbIYANWHBIX
CUTYyalUSIX.

JIOTUKA 1 MHOXECTBA

TeopeTHKO-MHOKECTBEHHbIe TMOHATHA. MHOXECTBO, 3JIEMEHT MHOXKECTBA.
3aaHle MHOXECTB MEPEUHUCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUYECKUM CBOMCTBOM.
CranmaptHpie 0003HAYEHUS YHUCIOBBIX MHOXeCTB. IlycToe MHOXECTBO MU €ro
ob6o3HaueHue. [loanmHokecTBO. OOBEIUHEHNUE U TIEPECEUCHUE MHOXKECTB, PA3HOCTh
MHOKECTB.

NnarocTpanisi OTHOIIEHWM MEXJIY MHOXKECTBAMM C TOMOIIBIO JHarpamMm
Diinepa—BenHa.

DJieMeHThl JOTUKHU. [IoHATHE O PAaBHOCUIILHOCTH, CIICJIOBAHUM, YIIOTPEOICHNE
JIOTUYECKUX CBS30K eCiil...,mo..., 8 MOM U MOIb-KO 6 MOM ciydae, JIOTUYECKHE
CBA3KHU U, UJIU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUU

Uctopus  dopmupoBaHus MOHSATUS 4YHCIA:  HaTypalbHble 4YHCIA, JIpoOH,
HEJOCTATOYHOCTh PAlMOHAJIBHBIX YHCEN JUIsi TEOMETPUYECKUX H3MEpPEHHUH,
uppanroHaibHble yrciia. CTapuHHBIE CUCTeMBbI 3anucH uucend. podu B Basuiowne,
Erunre, Pume, OTkpbiTHe necATUYHBIX IpoOed. CTapuHHBIE CHUCTEMBI  Mep.
Hecstuunple 1poOu U MeTpudeckas cucrema wmep. [losiBneHue OTpUllaTeNbHBIX
yucen ¥ Hyna. JI. Marnuukuii. JI, Ditnep.

Bo3HUKHOBEHHE MaTeMaTHKW KaK HAayKH, 3Tambl €€ pa3BuUTUs. OCHOBHBIE
pa3zelibl MaTeMaTUKU. Beiaroniecss MaTeMaTUKU U UX BKJIAJ B PA3BUTHE HAYKHU.

beckoHEYHOCTh MHOKECTBA MPOCTHIX uHcen. Yucia W JJIMHBL OTPE3KOB.
Panvonanpabsie uucna. IlorpebHocTh B wuppamuoHanbHbXx uncnax. [llkoma
[Tudaropa

3apoxnenue anreOpel B Hempax apudmeruxku. An-Xopesmu. Poxnenue
OykBeHHOU cumBoukHu. Il.depma, ®. Buer, P. Jlekapr. Hcropuss Bompoca o
HaxXOXJeHUU (PopMyNl KOpHEH anreOpandeckux ypaBHEHHH, HEpPa3permMocTh B
paaukaiax ypaBHeHHMU cremneHu, Oonbmie dethipex. H. Taprames, [x. Kapmawo,
H.X. A6ens, O. I'anya.

N306peTenne MeTona KOOPAMHAT, TTO3BOJISIIOIETO MMEPEBOAUTH TEOMETPUICCKUE
00BeKTHl Ha 361K anreOpsl. P. Jlexapt u I1. @epma. [lpumepsr pa3nuyHbIX cCHCTEM
KOOPAMHAT Ha IJIOCKOCTH.

3amaua Jleonapao [Iuzanckoro (®uboHauyun) 0 Kponukax, yucia GudoHauyu.
3amaua o maxMaTHOM JOCKE.

Hctokn Teopun BEpOSTHOCTEMN: CTpaxoBoe Aeno, azapTHble urpel. II. depma u
b. Ilackanse. 4, bepnynnu. A.H. Koamoropos.

Ponp poccuiickux ydeHbix B pa3zButun Matematuku: JI. Ounep. H..
Jlo6auenckuii, I1.JI.HeOnimieB, C. KoBanesckas, A.H. KonMoropos.



Marematuka B paszsutuu Poccuu: Iletp
HAaBUTAlIKUX HayK, pa3Butue poccuiickoro ¢uora, A.H. Kpsuo. KocMmuueckas
nporpamMma 1 M.B. Kenpapim.

|, IIKOJIa MAaTCMaTHYCCKHUX H

3. TemaTnueckoe IJIAHUPOBAHHUE C OIIPCACICHUCM OCHOBHLIX BU/I0B

ACATCIIBHOCTU

7 KJ1acc

Pa3nen

Koanu
€CTBO
4acoB

Tempbl

Koauu
€CTBO
4acoB

OcHoBHbBIE BUBI 1€SITEJIHLHOCTH
yyammxcsi (Ha ypoBHe
YHHBEPCAJbHBIX YUeOHBIX
NeHCTBHIN)

I'nasa |.
Bripaxxkenus
, TOKAECTBA,
YPaBHEHHUsI.

22

Beipaxenus

[IpeoGpaszoBanue
BBIpAXKEHUIN

KouTtponsHas padorta
Nel

YpaBHeHUs ¢ OJTHOM
MepEeMEHHO N

CratucTuueckue
XapaKTEPUCTHKHU

KoHnTponbHas padoTa
Neo2

Haxomuth 3HaueHUs1 YUCITOBBIX
BBIPA)KCHUI, a TAK)KE BBIPAKEHUH C
MIePEMEHHBIMU TP YKA3aHHBIX
3HAYCHUSIX TIEPEMEHHBIX.
Hcmons30BaTh 3HAKH >, <, >, <,
YUTATh U COCTABJISITH JIBOMHBIC
HEPaBEHCTBA.

BeInoHATE ipocTenmme
npeoOpa3oBaHMs BIPAKECHUMN:
MPUBOJIUTH MOJOOHBIE ClaraeMsle,
pacKpbIBaTh CKOOKU B CyMMeE WIIH
Pa3HOCTH BBIPAXKEHUM.

Pemarp ypaBHeHuUs BHUa ax = b npu
pa3IMYHbIX 3HaYEHHSX a U b, a Takxke
HECJI0KHbIE YPAaBHEHHUSI, CBOISAILINECS
K HUM.

Hcnonb3oBarh anmnapat ypaBHEHH
JUISl peLLIEHUs] TEKCTOBBIX 33]1a4,
UHTEPIPETUPOBATH PE3YIIbTAT.
Hcnonp3oBarh npocreitime
CTaTUCTUYECKUE XaPAKTEPUCTUKU
(cpennee apudmeTHUecKoe, pa3Max,
MOJa, MeIMaHa) JJs aHalu3a psijia
JTAHHBIX B HECJIOKHBIX CUTYaLIUSIX

T'nasa II.
DyHKUUH.

11

OyHKIMYU U UX
rpaduku

JIuneiiHas QyHKIMA

KonTposnbsHas pabota
Ne3

Beruucnate 3HaueHus pyHKIMH,
3a7jaHHOM (POpPMYIIOH, COCTABIIATh
Tabnuiel 3HaueHu pynkuuu. 1o
rpa¢uky QyHKIMHM HAXOAUTh
3HaYeHHe (QYHKIUU 110 U3BECTHOMY
3HaYEeHUIO apryMEHTa U pellaTh
o0OpatHyo 3aauy.

CrpouTts rpaduku npsMoit
MPONOPLIUMOHATIBHOCTY U JIMHEUHOU
(byHKIIUH, ONMCHIBATh CBOMCTBA ATUX
¢ynkiuii. [lonnMate, Kak BIUSET
3HaK ko3¢ ¢unmeHta k Ha
pacroyio’keHne B KOOPAWHATHOM
TI0CKOCTHU rpaduka GyHKIuu y = KX,
rae K # 0, Kak 3aBUCHT OT 3HaYeHUH K




u b B3aumHoe pacnosioxenne
rpadukoB AByX GyHKIui Buga y = Kx
+ b. UuTepnperupoBarts rpaduku
peanbHbIX 3aBUCUMOCTEH,
OIKCHIBACMBIX (hOpMyJIaMH BUJA Y =
kx, tne K#0uy=kx+b

CreneHp 1 eé CBOMCTBA

BpruncisaTe 3HaUEHUS BBIPAKEHUI

I'nasa III. 11 n
BHJA a", TJIE a — TPOU3BOJIBHOE
Crenennb ¢
YHCII0, N — HATypaJIbHOE YHCIIO,
HATYpaJbH
BIM YCTHO U MIUCHbMEHHO, & TAKXKe C
OIHOYJIEHE]
nmokKasarteJje IMOMOIIIBIO KAJIBKYJIIATOPA.
M ®DopMyIHpOBaTH, 3aMUCHIBATH B
CUMBOJIMUECKOH popme U
KoHTpoNbHas pabota 000CHOBBIBATH CBOMCTBA CTEIICHH C
No4 HATypaJIbHBIM TIOKa3aTelIeM.
IIpuMeHATH CBOMCTBA CTENEHU AJIA
npeoOpa3oBaHMs BRIPAKEHUH.
BBITIOJTHATE YMHOKEHHE OJTHOYICHOB
1 BO3BCACHHUE OJHOUWICHOB B CTEIICHbD.
Crpouts rpaduky GyHKIHI ¥ = X2 1 y
= x3. Pemate rpadudecky ypaBHEeHHS
=kx+b x*=kx+b,tnekub—
HEKOTOPBIC YUCIIA
CyMMma u pa3HOCTh 3anucbiBaTh MHOTOWIEH B
I'naBa IV. 17
MHOT'OYJICHOB CTaHIAPTHOM BHUJIE, ONIPEAEHATH
MHoro4JieH
ul [IpousBenenue CTE€NeHbh MHOTOYJICHA. BBIMOIHATH
MHOTrO4JICHa 1 CIIO)KEHHE M BEIYATAHUE
OZHOHIICHA MHOTOYJICHOB, YMHO)KCHHE OTHOWICHA
KonTtponbHas padoTa
No5 Ha MHOTOYWICH U MHOTOYJICHA Ha
— MHOTOYJICH. BBINIOTHATE pa3iokeHne
[IpousBenenue
MHOTO YJICHOB Ha MHOYXUTEJIH,
MHOTOYICHOB
HCITIOJIb3Ys BBIHECEHUE MHOXKHUTEIIS 3a
KontponbHas padoTa
No6 CKOOKH M CcTI0CO0 TPYNIUPOBKH.
[IpuMeHsTh TEUCTBUS C
MHOTOYJICHAMU TIPH PEIICHUHN
Pa3HOOOPAa3HBIX 33J1a4, B YaCTHOCTH
MIPH PEIICHUH TEKCTOBBIX 3aJ1a4 C
MOMOIIBIO YpaBHEHUI
KBangpat cymmsl u Jloka3bIBaTh CIpaBeNIUBOCTH GOPMYIT
I'naga V. 19 KBaJIpaT pa3HOCTH COKpAIIEHHOTO YMHOKEHUS,
(I)OpMyH“"I Pa3HOCTH KBaJpaToB. IPUMEHSATh MX B IPEOOPA30BAHUSIX
COKpAIIICHH CyMMa 1 pa3HOCTh LEJIbIX BEIPAKEHU B MHOTOYJIEHBI, a
oro KyOOB TaKKe JJIs Pa3IoKEHHUs] MHOTOYJIEHOB
YMHOKEHH S Ha MHOXuTeau. Mcnonas3oBarh

KonTposnbsHas pabota
Ne7

IIpeobpazoBanue
BBIPAXKCHUIN

KonTposnpsHas pabota
Ne8

pas3yIn4HbIe PeoOpa30oBaHUs LENBIX
BBIPAKCHUM TIPU PELLICHUU
YPaBHEHUH, JOKA3aTEIbCTBE
TOXJECTB, B 33/1a4aX Ha JCIIUMOCTb, B
BBIYUCJICHUH 3HAYEHUN HEKOTOPBIX
BBIPA)KEHUM C IIOMOILBIO




KaJIbKYJIATOpa
JIuneiiHble ypaBHEHUST | D Onpenensrs sBISETCA JIH 11apa Ynuce
[nasa VI. 16 C JBYMSI [IEPEMEHHBIME pEIICHHEM JAHHOTO YPaBHEHHUS C
CHCTSM[’I Y UX CHCTEMBI JIBYMs TiepeMeHHbIMH. Haxo1uTh
JINHEMHBIX yTéM 11epebopa LENbIe PEMEHHS
YPaBHEHHH. Pewmenne cuctenm | 10 JIMHEHHOTO YPABHEHUSI C IBYMS
JTAHCHHBIX ypaBHCHIN nepeMeHHbIME. CTPOUTH rpaduk
ypaBHeHust ax+by=c, rnea#0 wiu b#0.
KoHTposbHas paboTa 1 Pematp rpa(pnrjecmM cnoco6oUM
No O CHCTEMBI JIMHEHHBIX YPAaBHEHUH C
JBYMs IepeMeHHBIMU. [IpuMeHsTh
CII0CO0 MOCTAHOBKHU U CIIOCO0
CJIOKEHUS TIPH PEIICHUH CUCTEM
JIMHEWHBIX YPAaBHEHUH C JBYMsI
NepeMEeHHBIMH. PemraTh TeKCTOBBIE
3aJ1auu, MCIIOJIB3YS B KAYeCTBE
anredpanvyeckoi MOIETTU CUCTEMY
ypaBHeHul. HTEpnpeTHpoBaTh
pe3ynbTaT, MOJyYEHHBIN IPH
pEIICHUH CUCTEMBI
[ToBTOpEeHME Kypca 3 BrinosHATE IpOCTEINE
IosTopenue | 6 anreOpel 7 Kiacca peoOpa3oBaHusI BEIPAKEHHUIA:
HToroBelii 3auét 1 MPUBOJNUTH MOI0OHBIE ClIaraeMble,
pacKpbIBaTh CKOOKU B CyMMe€ WM
UroroBas koHTposbHAA | 2 Pa3HOCTH BBIPAKEHUH. BrIunciaTh
pabora 3HAYCHUsI BRIpXKEHHUH BHa " , T a-
KOHTpOJBHBIX paboT 8 IPOM3BOJIBHOE YHCIIO,N- HATYypaJlbHOE
Hroro: YHCIJIO0, YCTHO U MMUCHMEHHO, a TAKXKE C
KZp HOMOILBIO KaJbKynATOpa. Jloka3plBaTh
CIPaBEAIUBOCTb (HOPMYII
COKpAIIEHHOIO YMHOKEHHUS,
IPUMEHSATh UX B IPe0Opa30BaHUU
LEJIBIX BBIPAKEHUH B MHOTOWIEHBI, a
TaKXe Ul Pa3JIo’KEHUs] MHOTOWIEHOB
Ha MHOKuTeNu. [IpuMensaTs cnocod
HOJICTAHOBKHU U CIIOCO0 CI0XKEHUS NPU
pELIEHUH CUCTEM JIMHEHHBIX
YpaBHEHMH C IByMs [I€PEMEHHBIMU
Bcero: 102
8 kaace
PanmonansHele qpobu | 5 ®opMynTupoBaTh OCHOBHOE CBOMCTBO
lnaga . 23 U MX CBOMCTBa panroHaIbHON IPOOH U IPUMEHSTh
Paunonain CyMMa ¥ pa3HOCTb 6 €ero I IpeoOpa3oBaHus ApoOeii.
HbIe 1pooH npobeit BBINOIHATD CIOKEHHE, BBIYUTAHUE,
KonTponsHas pabota 1 YMHOXEHHUE U JIeJIeHHEe
Nel panroHaIBHBIX Apo0ei, a Takke
HpOI/I3BC,£[eHI/Ie u 10 BO3BECHUEC )lp06I/I B CTCIICHb.
4JacTHOE Jpo0eit BoInonHATh pa3nuuHble
KOHTpOJ'ILHaH pa60Ta 1 HpCO6pa30BaHI/ISI palMOHAJIbHBIX
Ne2 BBIpA)KEHUH, TOKa3bIBaTh TOXKIECTBA.
3HaTh cBOMCTBA (PyHKIUU Y= E,




rnek#0, u ymers cTpouTh e€ rpaduk.
Hcnonp30BaTh KOMIBIOTED VIS
UCCIIEIOBAHUS MTOJIOKEHHS TpaduKka B
KOOPJAWHATHOM MJIOCKOCTH B
3aBUCUMOCTH OT K

JlelicTBUTENBHBIC YNCHA | 2 [IprBOIUTE IPUMEPBI PALIUOHAIBHBIX
I'nasa |1 19 U UppalMOHAIbHBIX uncesl. Haxoauthb
KpajpaThbl Apudmernueckuit 3 3HaueHMs apHPMETHIECKHX
¢ KopHH KBaJIPaTHbIN KOPCHb KBaJIPaTHBIX KOPHEH, UCIIOBb3Ys TIPH
CaoiictBa 3 HEOOXOAUMOCTH KaJIbKYJIATOP.
apru(METHIECKOTO Jloka3bIBaTh TEOPEMBI O KOPHE U3
KBaJ[PaTHOTO KOPHS MIPOU3BEJICHUS U IPOOH,
KontpossHas padora 1 TOXIeCTBOV a2= |a|, IpUMEHSATH UX B
Ne3 peoOPa30BaHUSIX BBIPAKECHHI.
[Ipumenenune coiictBa | 7 OCBOGOKIATHCS OT
apuPMETHICCKOro VUPPALMOHAIIBHOCTH B 3HAMEHATEISIX
KBaZIpaTHOTO KOPHA npobeit Bngla_i — — . BBIHOCHUTD
KonTponsHas paboTa VB VBive
Nod MHOYHUTEIh 32 3HAK KOPHS U
BBIHOCHUTH MHOKUTEJTb T10JT 3HAK
KOpHsL. Vcronib30BaTh KBaipaTHBIC
KOPHH TSI BRIPOKEHUS TIEPEMEHHBIX
U3 TEOMETPHYCCKUX B (PHU3UICCKHIX
dbopmyn. Ctpouts rpaduk GyHKITUN
y=+'x U WITIOCTpHpPOBATh Ha rpaduKe
€€ CBOMCTBA
Ksanparnoe ypaBaenne | 10 Pemate kBagpaTHBIC ypaBHEHHS.
I'naga I11. 21 U €ro KOPHH HaxoauTs moa0opoM KOpHH
KeajpaTHbl KontposnsHas paboTa 1 KBAJPAaTHOTO YPaBHEHHUS, MCIIOJIb3Ys
€ No5 teopemy Buera. MccnenoBats
YpaBHEHUsI Hp06HO-paHI/IOHaHBHHe 9 KBaapaTHBIC YpaBHCHUS 110
ypaBHEHUSI JTUCKPUMHHAHTY U KO3 puimeHTam.
KoHnTposbHas padora 1 Pemrats 1poOHBIE parMoHaIBHBIE
Ne6 YpaBHEHHSI, CBOJISI PEIICHUE TAKUX
YPaBHEHHH C TIOCIICIYIOIIHM
UCKJIFOUYCHHEM MTOCTOPOHHUX KOPHEHA.
Pemrate TEeKCTOBBIC 3a/1a4H, UCTIONIB3YS
KBaJIpaTHbBIC M IPOOHBIC YPAaBHECHUS
YucnoBbie HepaBeHCTBa | 8 dopmynupoBaTh U JOKa3bIBATh
I'napa IV. 20 Y MX CBOMCTBA CBOCTBA YHCIIOBBIX HEPABCHCTB.
Hepagencrs KoHTposbHas paboTa Hcnonb30BaTh anmnapar HEPaBeHCTB
a Ne7 JUISL OLICHKH MOTPEIIHOCTH U TOUHOCTH
HepaBenctBa ¢ oHOM 10 npubmmkenus. Haxoaute
MEPEMEHHOM U UX nepeceyeHust U 00beTMHEHNE
CHCTEMBI MHOYECTB, B YaCTHOCTH YHCIIOBBIX
KonTtponsHas paborta 1 IIPOMEXKYTKOB. Pemare imHeiHbIe

Ne8

HCPaBCHCTBA. Pemate cuctemsel
JIMHEHHBIX HCPaBCHCTB, B TOM YHUCJIC
TAaKUX, KOTOPBIC 3allMCAHBI B BU/IC
JBOMHBIX HCPABCHCTB




I'maBa V.
Crenensn ¢
meJabIM
nmokasareJie
M.
9J1eMeHTDI
CTATHCTHKH

11

CreneHs ¢ LEIbIM
IoKazaTeleM U eé
CBOIICTBa

KontponsHas padora
Ne9

DJIEMEHTHI CTATUCTUKHI

3HaTh OIPEJICIIEHNE U CBOWCTBA
CTENEHHU C LIEJIbIM IIOKA3aTENIEM.
IIpuMeHATHh CBOMCTBA CTEIIEHHU C
LIEJIBIM TI0KA3aTeJIEM IIPU BBIIIOJIHEHUH
BBIUMCIICHUH 1 peoOpazoBaHMi
BbIpaXxeHUi. Vcnonp30BaTh 3ammch
YKCeJl B CTaHAAPTHOM BUJE JUIsS
BBIPAYKEHUS U CONIOCTABIICHUS
pa3mMepoB 0OBEKTOB, JJIUTEITLHOCTH
IIPOLIECCOB B OKPYXKAIOLIEM MUPE.
IIpuBOUTH IPUMEPHI
pENpPE3EHTATUBHON U
HEpEeNpPe3eHTATUBHON BEIOOPKH.
W3Bnekats nHGOpMaIKIo U3 TabIHnIL
4acTOT ¥ OPraHU30BbIBATh
uH(popMaIrio B BUJIE TAOJIUIl 4YacTOT,
CTPOUTH UHTEPBAIBbHBIN PSII.
Hcnonb30BaTh HATsAHOE
MPEJICTaBICHUE CTATUCTUYECKOM
uH(pOpMalMK B BUJE CTOJIOYATHIX U
KPYTOBBIX JIMarpaMM, MOJUTOHOB,
TUCTOTPaMM

IToBTOpEHUE

[ToBTOpEHME Kypca
anreOpsl 8 Kmacca

Htorosriii 3auét

HToroBast KOHTpOJIbHAS
pabota

BI)IHOJ'IHHTI) paanqHHe
peoOpa3oBaHUs PAIMOHATBHBIX
BBIPOKEHUH, TOKA3bIBaTh TOXKICCTBA.
OcB000OXIaTHCS OT
UPPAIMOHATILHOCTH B 3HAMEHATEIISIX

o ad a
00ell BUIa— ,— . BELIHOCUTH
ap M

MHO>KHTEJIb 32 3HAK KOPHS U
BBIHOCHUTH MHOKUTEJb I0]1 3HAK
kopHs. CtpouTth rpaduk GyHKIIUN
y=+'x U WIUTIOCTpHpPOBATH Ha rpaduKe
e€ cBolicTBa. Pemats nuHelHbIE
HepaBeHCTBa. PemaTh cucteMsl
JUHEHHBIX HEPABEHCTB, B TOM YHCIIE
TaKUX, KOTOPbIE 3aIIUCaHbl B BUJIE
JBOMHBIX HepaBeHCTB. [IpumMeHsITh
CBOMCTBA CTEIICHU C LIETIBIM
MoKazareseM MPH BBITOJIHEHUU
BBIYMCIICHUI U ITpeoOpa3oBaHUi
BBIPAXKCHUIN

Hroro:

KoHnTponpHbIX padoT

10

KJIP

Bcero:

102

9 kaacce

I'nasa I.
KBaapaTtuu
Has

22

OYHKINYU U UX
CBOMCTBaA

5

KBanpatsslii TpéxuneH

4

Bbruncnare 3HaueHus: GYHKIUH,
3aJaHHON (OPMYJIOH, a TaKKe IBYMS
u Tpems popmynamu. ONUCHIBATH
CBOIcTBA (DYHKIIMI HAa OCHOBE UX




dyHKIUS KontponsHas pabora 1 rpau4ecKoro npencTaBICHHs.
Nel WutepnperrpoBath rpaduKu
KBagparnunas 8 peaNbHBIX 3aBUCUMOCTEN.
¢Gynkuus u e€ rpapux IToka3bIBaTh CXEMaTHUECKH
CrenenHas QyHKIIHS. 3 I10JIO’KCHHE HA KOOPAUHATHOU
Kopenb TIOCKOCTH TPadUKOB (pyHKIMiTy=ax?,
n-0tl CTCTICHHU. y=ax?+n, y=a(x-m)2. Ctpouts rpaduk
KonrposbHas paborta 1 dyskmmm y=ax>+bx+c, ymers
Ne2 yKa3bIBaTh KOOPIMHATHI BEPIIUHBI
napaboJibl, €€ 0Cb CHMMETPHUH,
HaIrpaBJICHUE BEeTBEW apadoIIbI.
N306paxaTh cxemaTHuecKu rpaduk
GyskImE Y=X"C YETHBIM U HEYETHBIM
n. IToHUMATh CMBICIT 3aNMCel BUa va
~Nawu 1.1, rie a — HekoToOpOE UMCIIO.
MmeTs npencTaBieHue 0 HaXOXKACHHN
KOpHEH N-i1 CTeNEeHN ¢ MOMOIIBI0
KaJIbKYJISITOpa
YpaBHEHHUS C OJHOM 8 Pemate ypaBHEHUS TpeThEN U
Inaga ll. 14 HepeEMEHHOMN YETBEPTOI CTENEHH C MOMOIILIO
YpasHenust pas3IokKeHHs Ha MHOKHUTEIN
" HepaBenctBa c oot | 5 BBEJICHHSI BCIOMOTATEIbHBIX
HEPaBEHCTB TIepeMeHHOi TIEPEMEHHBIX, B YACTHOCTH PELIATh
acoanon OuKBaapaTHbIE YpaBHEHHMs. Pemarn
nEePpEMEHHOH KonTpounbHas paGoTa 1 JPOOHBIE PAlMOHANBHEIEC YPABHEHHS,
Ne3 CBOJISI MIX K IIEITBIM YPABHEHUSIM C
MOCIEYIONIEN MMPOBEPKON KOPHEH.
Hepasenctsa ¢ ogHolt | 5 Pemate HepaBeHCTBa BTOPOU CTENEHH,
IepeMEHHOM UCIOJIB3Ys TpaduvecKue
npezcraBieHus. Mcmonbp30BaTh METO T
KoHTponbHas paboTa 1 WUHTEPBAJIOB JUTSI PEIICHHS HECIIOKHBIX
No3 palroOHAILHBIX HEPABEHCTB
VYpaBHEHHE ¢ IBYMS 10 CrtpouTth rpaduky ypaBHEHHH C IBYMs
Lnasa l1I. 17 NIEPEMEHHBIMH U MX NIEPEMEHHBIMH B ITPOCTEHIITIX
Ypaguenust CHCTEMBI CIydasx, KOraa rpagukoM sBIsSeTcs
n npsiMasi, mapadoJia, TurepooJia,
HEPABCHCTB Hepasencrsa ¢ nByms | 6 OKPYKHOCTb. VICIIONB30BaTh MX s
4 ¢ IByMs TICpEMCHHBIMU 1 X rpa)MYeCcKOro pemeHus CUCTEM
epeMEeHHbI CHCTCMBI YPaBHEHUIA ¢ IByMs IEPEMEHHBIMH.
mMu KoRTponbHas paboTa 1 Pemats crnocoOoM I0ICTAHOBKH

N4

CUCTEMBI JBYX YPAaBHEHUH C IBYMs
MIEPEMEHHBIMU, B KOTOPBIX OJHO
ypaBHEHUE NIEPBOM CTEIICHH, & IPYroe
— BTOPOM CTEIEHH.

Pemmate TEKCTOBBIE 3a1a4U, UCIIOJIB3Ys
B Ka4yecTBe are0pandyeckoil Moaenu
CUCTEMY YpaBHEHUI BTOPOH CTEIICHU
C ABYMs IIEPEMEHHBIMU; PEIIAaTh
COCTaBJICHHYIO CUCTEMY,
UHTEPIPETUPOBATH PE3YJILTAT




Apudpmernueckas

[TpuMeHSITh HUHIEKCHBIE 0003HAYCHHUS

[napa IV. 15 nporpeccust JUISL YIIEHOB MOCIIEI0BATEILHOCTE.
Apudpmerny IIpuBOIUTE IPUMEPHI 3aJaHUS
eckasi u KonrposbsHas paboTa nocIeI0BaTeNbHOCTEH POpMyIIOil N-To
reomMerpmte Ne5 4JIeHA U PEKYPPEHTHOI (POPMYIIOIL.
CKasl BreiBouTh popmMynsl N-ro wieHa
nporpeccun I'eomerpraeckast apu(hMETHIECKOM POTPECCHH 1
1porpeccus reOMETPUYECKOU NPOTrpeECCUu, CyMMBI
NEePBBIN N YWIEHOB apUPMETUUECKON U
KonTtponsHas pabora . .
reOMETPUYECKOMN MTPOrpeCccuii, penraTh
Ne6 3aJ1a4¥ C UCIIOJIb30BAHUEM DTUX
dbopmyin. Jloka3siBaTh
XapaKTepPUCTUYECKOE CBOKCTBO
apuMeTUYECKON U TEOMETPUIECKON
IIPOTPECCUM.
Pemarte 3aaun Ha CIIOKHBIE
IPOIIEHTBI, UCTIOJB3YS IPH
HE0OX0IUMOCTH KaJIbKYISTOP
OIIEMEHTHI BrimonuTh nepedop Beex
I'naBa V. 13 KOMOMHATOPHKH BO3MOYKHBIX BAPUAHTOB IS
J1eMenThI nepecuéra 00bEKTOB U KOMOMHALIMIA.
CTaTUCTHKH [IpUMEHSTh IPABHIIO
n Teopun HauanbHble cBeeHMs KOMOHHATOPHOTO YMHOKEHHUS.
BEPOSITHOCT TEOPUH BEPOATHOCTEN Pacrio3HaBarh 3aa4 Ha BEIYMCIICHHE
eii

KonTtponbHas padoTa
Ne7

YHClia IEPECTaHOBOK, pa3MEIIeHHH,
COYETaHUI U MPUMEHSTh
COOTBETCTBYIOIINE (POPMYITHI.
BbIuucisaTh 4aCToOTy Cy4aitHOTO
coObITHs. OLIeHUBaTh BEPOATHOCTD
CIIy4aiiHOTO COOBITHSI C TIOMOIIBIO
YacTOThI, YCTAHOBJICHHOMN OIBITHBIM
nyréM. Haxoautb BEposITHOCTh
CIIy4aiiHOTO COOBITHSI Ha OCHOBE
KJIACCHYECKOT'0 OTpe/IeNICHuUs
BeposITHOCTH. [IpuBOANTE IpUMEpHI
JIOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHI




IloBTOpEHUE

21

IToBTOpEeHnue kypca
anreOpsI 7-9 kinacca

19

Hrtorosas KOHTpoIbHAA
pabota

OnwuceiBaTh CBOMCTBA QYHKIHUH Ha
OCHOBE UX TpaUYecKOro MpeacTaBICHHs.
WnTepnperupoBaTh rpadMKi peaibHbIX
3aBucuMoctei. ITokassiBaTh
CXEMAaTUYECKHU ITOJIOKEHUE Ha
KOOPJMHATHOH TNTIOCKOCTH rpaUuKOB
dynxmity=ax?, y=ax?+n, y=a(x-m)
CrpouTs rpaduk GyHKIMN Y=ax’*+bx+c,
YMETh YKa3bIBaTh KOOPJUHATHI BEpPIIUHbI
napaboiel, €€ 0Ch CHMMETPHH,
HarpaBJieHHEe BeTBel mapabonbl. Pemath
HEPABEHCTBA BTOPOU CTENEHU, UCIIONIb3YS
rpaduuecKue npeACTaBICHHS.
Hcronp30BaTh METOJ UHTEPBAJIOB JJIS
pelIeHus] HECTIOKHBIX PalliOHaIbHBIX
HepaBeHCTB. Mcronbp30BaTh UX A
rpau4ecKoro peleHns CUCTEM
YpaBHEHUH C IByMS MepeMEHHBIMHU.
Pemats crmocoOoM MoACTaHOBKH CHCTEMBI
JIByX YpaBHEHHH C ABYMS NIEPEMEHHBIMH,
B KOTOPBIX OJHO YpPaBHEHHE IIEPBOU
CTEIEHU, a IPYroe — BTOPOM CTEIEHHU.
PemaTte TekcTOBBIE 3a4a41, UCIIOIB3YS B
KadecTBe anredpandecKkor Moaenn
CHUCTEMY YpPaBHEHUI BTOPOM CTENEHU C
JIByMs IIEPEMEHHBIMH; PELIATh
COCTaBJICHHYIO CHCTEMY,
HUHTEPIPETUPOBATH PE3YIBTAT

HTroro:

KoHTposbHBIX paboT

K/IP

Bcero

102

Bcero yacoB kypca anareopsl 7-9 kiaacca

306




