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YMK Mep3zasik A. I'., [losoncknii B. b., Padunosuu E. M., fAxkup M. C.
1. IloacHuTeILHAS 3aNHCKA.

Obwas xapakmepucmuka npocpammul

[TporpaMma o mMareMaTuke cocTaBieHa Ha OCHOBe DyHIaMEHTAILHOTO Spa CONEP KaHUS
obmiero oOpa3oBaHus, TpeOOBaHWU K pe3ylIbTaTaM OCBOCHHSI OOPa30BATEIBHOW MPOTPaAMMBbI
OCHOBHOTO o00mero o0Opa3oBaHusi, MPEJICTaBICHHBIX B (eaepaabHOM TOCYJapCTBEHHOM
CTaHJapTe OCHOBHOrO 0O0mero obOpa3oBaHus C Y4ETOM MPEEeMCTBEHHOCTH C lIpuMepHBIMU
nporpaMMaMu JUIsi HadajdbHOro oOmiero oOpa3oBaHusi 1Mo MaremaTuke. B Heil Takxke
VUUTBHIBAIOTCS JOMUHHUPYIOIINE WUIEH U TOJIoKeHus [Iporpammbl pa3BUTUS U (OPMUPOBAHUS
YHHUBEpPCAIbHBIX Y4eOHBIX JCHCTBHM [UIsi OCHOBHOTO oOOHIEro 0Opa3oBaHMs, KOTOpHIE
obecrieunBarOT (GOPMUPOBAHUE POCCUICKON TPaKJAaHCKOW HMIEHTUYHOCTH, KOMMYHHKATHBHBIX
KayeCTB JIMYHOCTH, M CIOCOOCTBYIOT (POPMHUPOBAHUIO KIIFOUEBON KOMIIETEHIIUU — YMEHUIO
VUuUmsCcsi.

Kypc anrebper 7-9 knaccoB siBisieTcst 0a30BbIM JiI MaTeMaTHYECKOTO OOpa3oBaHUs U
pa3BUTHS NIKOJILHUKOB. AJreOpandeckre 3HAHUS W YMEHHUS HEOOXOIMMBI IS HM3ydeHUs
reoMeTpun B 7-9 kjaccax, anreOpbl U MaTemaTudeckoro ananusa B 10-11 kimaccax, a Takxke
W3YYCHUS CMEXKHBIX JTUCITUTUTHH

[TpakTryeckasi 3HAYMMOCTh HIKOJIBHOTO Kypca anredpbl 7-9 KIacCoB COCTOUT B TOM, YTO
npeaMeToM e€ W3ydeHUs KOJMYECTBEHHBIC OTHOIICHUS W IPOILECChl PEaTbHOI0 MHPA,
OMHCAaHHbIE MaTeMaTHUYeCKUMHM MoJelsIMH. B coBpeMeHHOM 00IIecTBe MareMaTuyeckas
MOJIFOTOBKA HEOOXOJMMa KaXKIOMY YEJIOBEKY, TaK KaK MaTeMaThKa MPHUCYTCTBYET BO BCEX
cdepax 4eIoBeuecKol 1eITeIbHOCTH.

OpnHOM W3 OCHOBHBIX IIENICH M3YYCHHS areOphbl SBISETCS Pa3BUTHE MBIILIICHUS, TIPEKIC
Bcero, GopMupoBaHre abCTPaKTHOTO MbIIIEHUs. B mporiecce nzydenus anreOpsl hopMupyercs
JIOTUYECKOE U aJITOPUTMUYECKOE MBIIIICHUE, a TAK)KE TaKWe KauecTBa MBIIUICHUS, KaK CHJa H
TMOKOCTh, KOHCTPYKTUBHOCTb M  KPUTHYHOCTb. [l ajantanmuu B COBPEMEHHOM
WH(OPMAIIMOHHOM OOIIECTBE BAXKHBIM (DAKTOPOM SIBIISICTCS (POPMUPOBAHUE MATEMATHYECKOTO
CTWJIS MBIIUICHUS, BKJIIOYAMOIIee B Ce0S UWHAYKIMIO W JeAYKIHI0, OoO0o0OIeHne u
KOHKPETH3alUI0, aHaJlu3 U CHHTE3, KiacCH(UKaIMIo M cUCTeMaTH3aluio, abcTparupoBaHue U
AHAJIOTHIO.

OOyuenue anredbpe a€T BO3MOXKHOCTH IIKOJBHUKAM HAY4YUTbCA IUIAHUPOBATH CBOIO
NEeSTENIbHOCTh, KPUTUYECKH OIICHHBATh CBOKO JEATEIbHOCTb, MPHUHUMATh CAMOCTOSTEIbHBIC
pElIeHHs, OTCTAauBaTh CBOM B3TJISAIBI M YOSXKICHHs. 3HAKOMCTBO C HCTOPHUEH Pa3BUTHSI alIreOphI
Kak Hayku GOpMHUPYET Yy ydYallUXcs TMpEeACTaBIEHUS O MaTeMaTHKe KaKk 4acTu
0011e4eI0BEYECKON KYIbTYpPHI.

3HauUTENbHOE BHUMAHUE B M3JIOKEHHH TEOPETUYECKOTO MaTepuaia Kypca yAenseTcsl ero
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX TOHSATHH, Wjaed, MeTofoB. OOydeHHE MOCTPOCHO Ha
0a3ze TEOpUM pa3BUBAIONIETO OOy4YEHUS, YTO JOCTHUTAeTCS OCOOCHHOCTSMHU U3IIOKEHUS
TEOPETUYECKOT0 MaTepuaia M YIPOKHCHUSIMH Ha CpPaBHCHHE, aHAIU3, BBIJCIICHUE TJIABHOTO,
YCTAHOBJICHHE  CBs3ell, Kiaccupukanuio, o0oOmenue u  cucremaruzanuio. Ocobo
AKIIEHTUPYETCS COJIEPIKATEITHbHOE PACKPBITHE MATEMATHUECKUX MTOHITHHA, TOJIKOBAHUE CYIITHOCTH
MaTEeMaTHYECKUX METOAOB W o00JacTh UX MPUMEHEHHS, JIEMOHCTpAlHsl BO3MOXHOCTEH
MPUMEHEHUS TEOPETUICCKUX 3HAHWN JUISl PEIICHHs 3a7ad MPHUKIAHOTO XapaKTepa, HalpuMep,
pellieHne TEKCTOBBIX 3a/1ay, JCHEKHbIE W TMPOILICHTHBIE pPACUYeThl, YMEHHE TIOJIb30BaThCS
KOJIMYECTBEHHOW WH(MOpManued, NMPeICTaBICHHON B PAa3JIMYHBIX (opMax, YMEHHE «IHTATH)
rpaduxu. Oco3HaHue o0OIIero, CYIIECTBEHHOTO SIBISETCS OCHOBHOW 0a30if g pelieHus
yIpaxHeHWH. BakHO TIPHBOIUTH JCTATbHBIC MOSCHEHHS K PEIICHUIO THUITOBBIX YIPaKHCHHH.
DTHUM pacKpbIBaeTCsl CyTh METO/Ia, MOAX0/1a, IPEIaraeTcsl alTOPUTM HIIA SBPUCTHUECKAS CXeMa
peIIeHUs YIIPAXHSHUH OTPE/ICIICHHOTO THIIA.

Obwas xapakmepucmuka Kypca aneeopul 6 7-9 kiaccax



Coneprkanne Kypcea anreOpsl B 7-9 kiaccax MpeacTaBiIeHO B BUIE CICTYIOITUX
COJIEPKATENBHBIX PA3IENOB: «Aneebpay, « Hucnosvle muoscecmaay, « QyHxkyuuy, «nemeHmul
NPUKIIAOHOU MaAMeMamukuy, «Aneebpa 6 ucmopuyeckom pasgumuuy.

Copepxanne pazuena «Aneceopa» QOpMHUpYET 3HAHHS O MATEMATUYECKOM SI3BIKE,
HEOOXOIUMBIE JJIl pEIICHUsS MaTeMaTHUYeCKUX 3a/1ay, 3a/1a4d U3 CMEXHBIX TUCHUIUIMH, a TaKkKe
MPaKTUYECKUX 3aaad. M3ydyeHue wmarepuasia crocoOCTBYeT (OPMHUPOBAHHMIO Y YUYAIIHXCS
MaTE€MaTU4YeCKOro amnrapara pelieHHs 3a7ady C MOMOIIbI YpPaBHEHMM, CHUCTEM YPaBHEHUU U
HEpPABEHCTB.

Martepuan 1aHHOTO pa3jiena MpeICTaBlIeH B acleKkTe, Cloco0CTBYIOIEM (POPMUPOBAHUIO
Yy ydaluxcsi YMEHHMS I0Jb30BaThCS aJrOPUTMAMH, CYLIECTBEHHAsI POJIb MPU 3TOM OTBOJMTCS
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUIEHUS — Ba)XHOM COCTaBISIOIIEH WHTEIUIEKTYaJIbHOIO
pPa3BUTHS YEIOBEKA.

Conepxxanune pasnena «Yucnosvie mHodMCcecmeéay» HAUEICHO  HAa MaTeMaTUYECKOE
pa3BuUTHE ydamuxcs, GOPMUPOBAHHUE Y HUX YMEHHUS TOYHO, CXKATO M SCHO W3JIaraTh MBICIH B
YCTHOM M MUCbMEHHOH peun. MaTtepuai pas3jena pa3BUBAET MOHATUE O YUCIE, KOTOPOE CBSA3aHO
C U3YYCHUEM JEHCTBUTEIbHBIX YUCEN.

Lenp conepxanus paznena « yHxkyuuy - NOITYYEHUE IIKOIbHUKAMU KOHKPETHBIX 3HAaHUI
0 (YHKIMHM KakK BaKHEUIICH MaTeMaTWYeCKOW MOJENIM JUISl ONHUCAaHWUS W WCCICIOBaHUS
pa3HOOOpa3HBIX MPOIECCOB U SBIEHUN OKpyxkaromero mMupa. COOTBETCTBYIOIIMN MaTepHal
CIOCOOCTBYET PAa3BUTHUIO BOOOPAKEHUSI W TBOPUYECKHX CIOCOOHOCTEH YydYalluXcs, YMEHHIO
WCIIOJIb30BATh PA3JIMYHBIC S3bIKK MATEMATHKU (CIIOBECHBIN, CHMBOIHYECKUM, TpadudecKuil).

Conepxanne  pazgena  «Onemenmbl  HNPUKIAOHOU — MamemMamuxkuy  PacKpbIBaIOT
MPUKIIAHOE U MPAKTHYECKOE 3HAYEHU MAaTEMaTUKH B COBPEMEHHOM Mupe. Marepuan JaHHOrO
paszmena crocoOCTBYEeT (DOPMUPOBAHUIO YMEHHS TMPEICTABIATh M aHATU3UPOBATH PA3THUUHYIO
uH(pOpMaIIMIO, TOHUMAaHUIO0 BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Pasnen «Aneebpa 6 ucmopuueckom pazeumuuy TpeaHAa3HAUeH ISl (OPMUPOBAHUS
MPEJICTAaBICHU O MaTeMaTHKe KaK YacTHU YeJIOBEYECKOM KYyNIbTYpHI, ISl OOIIETr0 pPa3BUTHS
IIKOJIbHUKOB, CO3/IaHUs KYJIBTYPHO - UCTOPHUYECKOMN Cpeibl 00yUeHUs.

Jluunocmmuvie, memanpeomemmovie
U npeomemHule pe3ynbmamol
0CB0€HUSL COOEPIUCAHUS KYPCa MAMEMAMUKU
N3yuenue anreOpbl 0 AAHHOM MporpaMMe CrocoOCTBYeT (POPMHUPOBAHUIO Y yUAIUXCS
JUYHOCMHBIX, MemanpeoMemHublx, NpeoMemHbIX pe3yibmamog 00y4eHHs, COOTBETCTBYIOLINX
TpeboBaHusM Denepa’ibHOro TOCYJapCTBEHHOTO 00pa30BaTENBbHOIO CTaHAAapTa OCHOBHOTO
o01ero o6pa3oBaHusI.

Jluunocmuvie pe3yibmamol:

1) BocmHMTaHHME POCCHUICKON TpaKTAHCKOW WJACHTHYHOCTH: MATPUOTHU3MA, YBAKEHHS K
OteudecTBY, 0OCO3HAHMS BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;

2) OTBETCTBCHHOE OTHOIICHHE K YYCHUIO, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIINXCS K
CaMOpPa3BUTHIO U CaMOOOpa30BaHMIO HAa OCHOBE MOTHUBALUU K OOYYEHUIO U
MO3HAHUIO;

3) oco3HaHHBIA BHIOOP W TOCTPOCHHE NalbHEUIIEH WHAWBUAYATBHOW TPACKTOPUH
oOpa3oBaHusi Ha 0aze OPHEHTUPOBKM B Mupe mpodeccuii u npodeccrnoHalbHbIX
IPEIIIOYTEHUN ¢ Y4ETOM YCTOMYMBBIX ITO3HABATEJIBHBIX HMHTEPECOB, a TaKXKe Ha
OCHOBE (POPMHUPOBAHUS YBAXHUTEIBHOTO OTHOUIEHHUS K TPYyHIy, Pa3BUTHE OIbITa
y4acTus B COLIMAIBHO 3HAYUMOM TPYE;

4) yMeHHE KOHTPOJHMPOBaTh TIPOLECC M pPE3yJIbTaT Y4eOHOH W MaTeMaTH4YeCKOM
JESTEIIBHOCTH;

5) KPUTHYHOCTH MBIIUICHHS, UHHUIMATUBA, HAXOMYUBOCTh, AKTUBHOCTh MPH PEIICHUU
MaTEMaTUYECKUX 3a/a4.

Memanpeomemnvie pezynomamol:



1)

2)

YMEHHE CaMOCTOSITENIbHO OMpEIeNATh ILeTd CBOero OOy4eHHs, CTaBUTb U
dbopMynupoBath A ceOs HOBBIC 3a7auu B yu&0e, pa3BUBaTh MOTHUBBI U UHTEPECHI
CBOCH MMO3HABATEILHOMN JEATEIbHOCTH;

YMEHHE COOTHOCHTH CBOM JICUCTBUS C TUIAHUPYEMBIMH Pe3yJIbTaTaMH,

OCYILIECTBIISATH KOHTPOJIb CBOEH EATENBHOCTH B IIPOLIECCE JOCTUKCHUS

pe3yibTara, ONpeAessaTh CIOCOObl JEHCTBUI B paMKaX MPEUI0KEHHBIX YCIOBHMA U TpEOOBaHMIA,
KOPPEKTUPOBATh CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSIOLIECHCS

CUTYalHE;

3)

YMCHUEC OIPECACIIATH IIOHATHA, CO31aBaTh 0606HICHI/IH, YCTaHaBJINBATb

AQHAJIOTHH, KIIACCU(PUIIPOBATH, CAMOCTOSITEIILHO BEIOUPATh OCHOBAHUS U
KpUTEpUU 11 KIlacCUPUKALIUU;

4)

5)

6)

7)

8)

9)

YMEHHUE YCTaHABIMBATh NPUYHMHHO-CICICTBEHHBIEC CBSA3U, CTPOUTH JIOTHIECKOE
paccyxaeHue, yMo3akiitoueHue (MHIyKTUBHOE, AeTyKTUBHOE U MO aHAJIOTHH) U
JIeTIaTh BBIBOJIBL;

pa3BUTHE KOMIIETEHTHOCTH B  00JacTu  HCHONb30BaHUS  MH(GOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHA.

MepBOHAYAlIbHbIE TPEJACTaBICHHUs] 00 HIESIX M O METoAaX MaTeMaTUKU Kak o0
YHHUBEPCAILHOM $SI3bIKE HAYKH W TEXHHUKE, O CPEJCTBE MOJEIMPOBAHUS SBJICHUU U
MIPOLIECCOB;

YMEHHE BHUAETh MAaTEMaTHYECKYIO 33/1ady B KOHTEKCTE MpPOOJEMHON CHTyaluu B
JIPYTUX JUCLUUIUIMHAX, B OKPY>KAIOLICH KU3HH;

YMEHHE HAXOOUTh B PA3JIMYHBIX HCTOYHUKAX HH(POPMAIHIO, HEOOXOIUMYIO ISt
pelieHrs MaTeMaTUYecKuxX MpoOsieM, U TPEeACTaBlsATh €€ B MOHATHOH ¢opme,
IPUHUMATh pELIEHUE B YCJIOBUSAX HEMOJIHOM WM U30BITOYHOM, TOYHON WIIU
BEPOSATHOCTHOU MH(pOpMAIIUU;

YMEHHE TOHMMAaTh M HCIOJb30BATh MAaTEMAaTHYECKHE CpPEACTBA HATJISAHOCTU
(rpaduku, TaOMMIBI, CXEMbI MW JOp.) JUIS  WUIIOCTpAIldd, HWHTEPIPETAINH,
apryMeHTaluH.

10) YMCHHC BBIABUT'ATh T'HMIIOTE3bI IMPU PCHICHUHU 3ada4v ITOHUMATb HCO6XOI[I/IMOCTL nux

MIPOBEPKH;

11) IMNOHUMAHHUE CYHNIHOCTH aAJITOPUTMHUYCCKUX Hpe,Z[HI/ICElHI/Iﬁ U YMCHHC JIENICTBOBaTh B

COOTBCTCTBHH C MPCATTONKCHHBIM AJITOPUTMOM.

IIpeomemmnule pesynomamaoi:

1)
2)

3)

4)
5)
6)

OCO3HaHUE 3HAYEHUs MaTEeMAaTUKH JJIsSI [IOBCEIHEBHOM JKU3HH YEJIOBEKA;
MpeJICTaBJIeHHe O MaTeMaTHYecKoW Hayke Kak cdepe MareMaTHu4ecKou
NesATEeIbHOCTH, 00 JdTamax e€ pa3BUTHSI, O €€ 3HAYUMOCTH IS DPa3BUTHS
LUMBWIA3AUY;

pa3BUTHE YMEHHI paboTaTh C y4eOHBIM MAaTEeMaTHYECKUM TEKCTOM (aHAJIU3UPOBATH,
U3BJIEKaTh HEOOXOAMMYIO0 MH(GOPMAIUIO), TOYHO M TPaMOTHO BBIPAKaTh CBOU MBICIH
C TPUMEHEHHEM MaTEeMaTUYECKOW TEPMUHOJIOTHM U CUMBOJHMKH, TPOBOJUTH
KIaccuUKalnu, JIOTUYeCKue 000CHOBAHUSI.

BIIaJiIeHHE 0A30BBIM MOHITHIHBIM alapaToM MO OCHOBHBIM pa3jieliaM COACPKaHMUs;
CucremaTndeckue 3HaHUS O QYHKIMSIX U MX CBOMCTBAX;

MPAKTUYECKN 3HAYMMBIE MATEMATHUYECKHE YMEHUS M HaBBIKH, MX TPUMEHEHHE K
pELIEHUI0 MaTEMAaTUYECKUX U HEMAaTEeMAaTUUECKUX 3a/1a4, IPENojaramiee yMeHue:

® BBINOJHATH BRIUMCICHUS C A€HCTBUTEIbHBIMU YuCJiaMU,

® pPCIIATh YPABHCHUA, HCPABCHCTBA, CUCTCMbI ypaBHeHI/Iﬁ " HCPABCHCTB,

® pPCIIaTh TCKCTOBLIC 3a1a4U apI/I(bMeTI/I‘-ICCKI/IM CIIOCOOOM U C IIOMOIOBIO COCTABJICHHUA U
pemiCHUA ypaBHeHHfI, CHUCTEM ypaBHCHI/Iﬁ 1 HCPABCHCTB,

® HCIIOJI30BaThb anre6panqec1<1/1171 A3BIK» IJIS1 OMMUCAHUS MPEAMCETOB OKPY’KAIOIICTO MUpPa
M CO3JJaHUA COOTBCTCTBYIOMIUX MATEMATUUCCKUX MOHeHefI;



® MIPOBOJNUTH MPAKTUYECKHE PACUYETHI: BBIUYUCICHUS C TMPOIEHTAMH, BBIYHCICHUS C
YHCIOBBIMA  TIOCIEAOBATEIHHOCTSAMHU,  BBIYUCIICHUS  CTATHCTUYECKUX  XapaKTEPUCTHK,
BBINTOJIHEHUE TPUOIMKEHHBIX BBIYMCICHHIA;

® BBINOJIHATH TOXK/JECTBEHHBIC TIPE0OPa30BaHMs PAIlHOHAILHBIX BBIPAKCHUH;

® BBINOJIHATH ONEPAIH HAJl MHOXKECTBAMU;

e ycclieoBaTh QYHKIIMH U CTPOUTH HX TpaduKw;

® YUTATh M UCIOJB30BaTh HH(OPMAIIHIO, TIPEJACTABICHHYIO B BUJC TAOJHIIBI, JUATPAMMBI
(cronbuaroit wim KpyroBoi), rpaduueckom BUJE;,

® pemiaTh NPOCTeHINe KOMOMHATOPHBIC 3a/1a4H.

Mecmo kypca ancebpbi 6 yuebHOM niane
bazucHelil yueOHBIHM (00pa3oBaTeNbHBIN) TUTAH HA U3y4eHue anreopel B 7-9 kiraccax
OCHOBHO IIKOJIBI OTBOJUT 3 Y4EOHBIX YacOB B HEACIIO B TEYCHHUE KAXKIOTO rojia 00y4deHus,
Bcero 306 yacos.
2.IlnaHupyemble pe3yJibTATbI OCBOEHUSI

anreopsl B 7-9 kiaccax

Anzebpauueckue evipasrceHus
BbINyCKHUK HAy4YHUTCSA:

* OTIEPUPOBATH TOHITUSMHU «TOXKIECTBO», «TOKIECTBEHHOE IMpeoOpa3oBaHUE», peuaTh
3a1a4u, cojiepKanie OyKBEeHHbIE JTaHHbIE; pad0oTaTh ¢ GOpMYIaMH;

* BBIMIOJIHATH ~ IPe0Opa30BaHUs  BBIPAKCHH, COACPIKAIIMX CTEIEHH C  LEJIbIMH
NIOKa3aTeNsIMH U KBaJpaTHbIE KOPHH;

* BBITOJIHATH TOXJIECTBEHHBIE MPE0Opa30BaHUsl PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
NpaBWJI ICHCTBUIT HA/l MHOTOWICHAMH H AJIT€OpanyecKUMU JIpo0sIMHU;

* BBITIOJIHATH PA3JIOKEHHE MHOTOWICHOB HA MHOYKUTEIH.

BoinyckHuk noayyum 603mMod4CHOCIb HAYUUMbCA.

* BLINONIHAMb MHO20UAL08bIE NPEoOPA308aAHUS PAYUOHANLHBIX BbIPAINCEHUL, NPUMEHSI]
wupokuii Habop cnocobos u npuémos;

* NPUMEHAMb MOXHCOeCMEeHHble NPeoOpPA306aHUsl 0N peuleHus 3a0a4 U3 pasIudHbIX
pazoenos Kypca.

Ypasuenusn

BBITyCKHUK HAYIHUTCS:

* pelaTh OCHOBHBIE BHJIbI PAIlMOHAJBHBIX YPAaBHEHHH C OJHON MEepeMEHHOW, CHCTEMBbI
JIBYX YpaBHEHUH C IByMs TIEpEMEHHBIMH;

* IOHUMaTh YPAaBHEHHME KaK BaXHEHUIYI0 MATEeMAaTUYECKYH0 MOJENb [UJIsl OMUCAHUS U
W3YYCHUS Pa3HOOOpA3HBIX PEATbHBIX CHTYAIWi, peliarh TEKCTOBBIC 3a/addl alIreOpanvdecKum
METO/I0M;

* MPUMEHATh  TpadUUecKHe  TPEACTABICHUS  JUISl  WCCISJAOBAHUS  YPAaBHCHHIA,
WCCJICTOBAHMSI U PEIICHUSI CUCTEM YPaBHEHUU C IBYMs IEPEMEHHBIMH.

Buvinycknux nonyuum 603moxicHoCmb.

* 061a0eMmb CHeYUAIbHbIMU NPUEMAMU pDeuleHUss YPAGHEeHUll U CUCmeM YPAGHeHULL,
VBEPEHHO NPUMEHAMb annapam YpaeHeHull Oasi peuleHus PAasHo0OpPA3HbIX 3a0ay U3
MAMeMAmuKu, CMEeHCHbIX NPEOMemos, NPAKMUKU,

* npumensamys 2paghuueckue npeocmagieHus Ol UCCIe008AHUS VPABHEHUU, CUCmeM
ypasueHull, cooeparcaujux byKeeHHvle Kodppuyuenmol.

Hepagencmea
BrinyckHHK HayduTCs:



* MIOHUMaTh M TPUMEHATh TEPMHUHOJOTHIO M CHUMBOJHKY, CBS3aHHBIC C OTHOIICHUEM
HEPABEHCTBA, CBOMCTBA YHCIIOBLIX HEPABCHCTB;

* pemath JIMHEWHBICE HEPABCHCTBA C OJHOW MEPEMEHHOH M WX CHCTEMBI; peliath
KBaJIpaTHBIC HEPABEHCTBA C OMOPOI Ha rpaduueckue mpeICTaBICHHUS,

* IPUMEHSTH alllapaT HEPABEHCTB JIJIS PEIICHUS 3a/1a4 U3 Pa3JInIHBIX Pa3/IeioB Kypca.

Buvinycknux noayuum 603mMoiCHOCMb HAYUUMbCA.

* PA3HOOOPA3HLIM  NPUEMAM  OOKA3AMENbCMBA HEePABEHCME, VBEPEHHO NPUMEHSNb
annapam HepaseHcme OJisl peuleHus pPAa3sHOOOPAHLIX MAMeMAmu4eckux 3a0ay u 3a0ay u3
CMEJICHBIX NPeOMemos, NPAKMUKU,

* npumenamy 2paghuueckue npeocmaesieHusi O UCCLe008aAHUs HePABEeHCME, CUCHeM
HEPaseHCcma, cooeprcauux OyKeenHvie Koaghuyuenmol.

Yucnoevie muorcecmea

BeinnyckHMK HayduTes:

* IOHUMATh TEPMHUHOJIOTHMIO M CHMBOJIMKY, CBSI3aHHBIE C TIOHATHEM MHOYXECTBA,
BBITIOJTHSATH ONEPAIMH HAJI MHOKECTBAMU;

* HCIOJIb30BaTh HAYaJbHBIC MPEICTABICHUS O MHOKECTBE JICHCTBUTEIIBHBIX YHCEIL.

Buvinycknux nonyuum 603mMoiucHoCmb:.

* Pa3suBamv NPeOCmasieHue 0 MHONCECMBAX,

* pazsusams Npeocmasienue 0 yucie U YUCIO0BbIX CUCEMAX OM HAMYPAIbHLIX 00
OelicmBUMeNbHbIX YUCel, 0 POaU GbIYUCTCHUL 8 NPAKMUKE;

* pazeumev U Yenyoums 3HAHUS O OeCAMUYHOU 3anuci OeucmeumenbHblX uuce
(nepuoduueckue u Henepuoouueckue opoou,).

Dyukyuu

BrImycKkHUK Hay4uTCS:

* IOHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAIBLHBIE MOHITHS, A3bIK (TEPMHUHBI, CHMBOJIMUECKHE
0003HaueHUs ),

* CTPOUTH I'pauKU JIEMEHTApHBIX QYHKIHUHI, HCCIe0BaTh CBOMCTBA YNCIOBBIX (QYHKIIUI
Ha OCHOBE M3y4YCHHS MOBEJCHHS UX IPaUKOB;

* MIOHMMATh (PYHKIMIO KaK Ba)KHEHIIYI0 MaTEMaTHYECKYI0 MOJIEIb /ISl OMUCAHUS
MPOIIECCOB U SIBJICHUN OKPYKAIOIIEr0 MUPA, TPUMEHATh (PYHKITMOHAIBHBIN S3BIK JIJIST OMHUCAHUS
U MCCJIEIOBAHUS 3aBUCUMOCTEN MEeXAY (PU3NUECKUMU BeTMUUHAMY;

* IOHMMATh M UCTIOIB30BATH SA3BIK IMOCIIEAOBATEILHOCTEH (TEPMIHBI, CHMBOJIMYECKUE
0003HaYEeHHUS)

* IPUMEHSATH POPMYIIBI, CBA3aHHBIC C apH(PMETHIECKON U TEOMETPHUECKON TIPOTPECCUSIMH,
U anmnapar, copMupoBaHHBIN PH U3YYEHUH IPYTUX pa3esioB Kypca, K peleHHIO 3a/1a4, B TOM
YHCIIe ¢ KOHTEKCTOM M3 PEATbHOM KU3HH.

Buinycknux nonyuum 6ozmodrcHocms:

* NPOBOOUMb UCCIEO08AHUSL, CEA3AHHbIE C U3YYEHUEM CBOLCME DYHKYUL, 8 MOM YUC/Le C
UCNONIL30BAHUEM KOMNBIOMEPA, HA OCHOBE 2PpApUKO8 U3VUEHHbIX QYHKYUL cmpoums 6o.1ee
ClIodICHbIE 2paduKu (KYCcOUHO-3A0aHHble, C «BbIKOJIOMBIMUY MOUYKAMU U M.N.);

* UCNOIL308aMb DYHKYUOHANIbHBIE NPEOCABIIEHUs U CEOLICMEA (YHKYULL peuleHuUs
MamemMamuyecKux 3a0ay U3 pasiuidHblx pazoenos Kypcd,

* peutams KOMOUHUPOBAHHbBIE 3A0aUlU C NpUMeHeHUueM Gopmyn N-20 YleHa U CyMMbl
nepeuvix N uieHos apu@dmMemuiecKol U 2eoOMempudecKoll npocpeccut, NPUMeHss NPU SMom
annapam ypasHeHull U HepageHcms,

* NOHUMAMb APUPMEMUYECKVIO U 2e0MEMPULECKYI0 NPO2PeCcCUl Kak QyHKyuu
HamypanibHO20 ap2yMenma, Ces3bl8ams apuhmMemuieckyro npocpeccuio ¢ JUHeUHblM POCHMOM,
2e0Mempudeckyio — ¢ SKCNOHEHYUATbHLIM POCHIOM.

Dnemenmol npUKIAOHOT MameMamuKku

BrImyckHUK HAy4UTCS:



* UCIIOJIB30BATh B XO/€ PEIICHUS 3a1a4 JIEMEHTAapHbIE ITPEACTABIICHUSA, CBI3AHHBIC C
npUOIKEHHBIME 3HAUCHUSIMU BEJIMYUH;

* HCIIOJIb30BATh MPOCTEHIINE CITIOCOOBI TPE/ICTABICHHS U aHAIM3a CTATUCTHUYECKUX
JIaHHBIX;

* HAXOJIUTh OTHOCUTEIHHYIO YAaCTOTY U BEPOATHOCTH CIy4allHOTO COOBITHS;

* perath KOMOMHATOPHBIE 337a4l Ha HAXOXK/ICHUE YUCiia 00BEKTOB MJIM KOMOMHAIIHHA.

Buinycknux nonyuum 603mosxcnocms.

* NOHAMb, UMO YUCTO8blE OAHHbLE, KOMOPble UCNONL3VIOMCS OIS XAPAKMEPUCTIUKU
00bEKMOB OKPYACAIOUE20 MUPA, ABTSIOMC NPEUMYUWECTEEHHO NPUOTUNCEHHBIMU, YMO NO
3anucu NPUOIUNCEHHBIX 3HAUEHULL, COOEPHCAUUXCA 8 UHDOPMAYUOHHBIX UCTOUYHUKAX, MONCHO
Cyoums 0 NO2PEUHOCMU NPUOTIUNCEHUSL,

* NOHAMb, YMO NOSPEUHOCIb Pe3YIbMAaAma blYUCIEHUL OOIHCHA ObIMb COUBMEPUMA C
HOCPEUIHOCBIO UCXOOHBIX OAHHBIX,

* npuobpecmu NepeoOHAYANIbHYII ONBIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU
onpoca 0owWecmeeHH020 MHEHUS, OCYWEeCMEISAMb UX AHAIU3, NPEOCMAsisimG Pe3yibmanbl
onpoca 6 suoe maduysl, OUASPAMMDYIL;

* npuobpecmu onvlim NPOBeOeHUs: CIYUAUHbIX IKCNEPUMEHMO8, 8 MOM YUCLE C NOMOWbIO
KOMNbIOMEPHO20 MOOEIUPOBAHUSA, UHMEPNPEMAYUU Ux pe3yi1bmamos;

* HAYYUMbCSL HEKOMOPBIM CREYUATbHBIM NPUEMAM PeuleHUs KOMOUHAMOPHBIX 3a0ay.

3.Conep:xanue Kypca ajiaredopsl 7-9 Kjaccos.

Anzebpauueckue evipasriceHusn

BoipakeHue ¢ mepeMeHHbIMHM. 3HAU€HUE BBIPAXKEHHUS C IepeMeHHbIMU. JlomycTumble
3HaYeHue nepeMeHHbIX. ToxaectBo. TokaecTBeHHble MpeoOpa3oBaHMs —aIredpanuecKux
BBIPAKEHMM. [[0Ka3aTeIbCTBO TOXKAECTB.

Crenenp c HaTypalbHbBIM IIOKazaTesneM U €€ cBoicTBa. OnpHouwineHsl. OnHoWIeH
cranaapTHoro Buja. CreneHb ojHOWwIeHAa. MHOroujaeHsl. MHOrowieH CTaHAAPTHOIO BHJA.
Crenenp MHorowieHa. CiojkeHUE, BBIUUTAHUE W YMHOKEHHE MHOrowieHoB. Dopmyisl
COKpAIllCHHOTO YMHOXEHUsS: KBagparT CyMMblI M KBaJpaT pa3sHOCTH [JIBYX BBIPAXECHUH,
IIPOU3BEJICHUE PA3HOCTU U CYMMBI JBYX BbIpaKCHUH. Pa3iiokeHre MHOTO4JIEHOB HA MHOKHUTEIIH.
Boinecenune oOuiero MHoOXuUTeNns 3a ckoOku. Meton rpynnupoBku. PasHocTh KBajpaToB OBYX
BelpakeHUl. CymMMa M pa3HOCTb KyOOB ABYX BblpaxkeHMH. KBaapaTubiii Tpéxunen. Kopens
KBajzpaTHoro TpéxuiaeHa. CBoiicTBa KBagpaTHOro TpéxwieHa. PasnoxeHue KBaJIpaTHOTO
TPEXUJIEHA HA MHOKUTEIIN.

Panmonanehbie BelpaxkeHus. Llensie BoipakeHus. [[poOHble BbpakeHus. PanmonanbHas
npoOb. OCHOBHOE CBOWMCTBO palMOHaNbHOM ApoOu. CroxeHue, BbIUUTAHHWE, YMHOXKXEHHE U
JIEIEHNe  paluOHalbHBIX JApoOel. Bo3BeneHwe panuvoHanbHOM JpoOM B CTEIEHb.
ToxnecTBeHHbIE IPe0OPa30BaHUs PALlMOHATIBHBIX BhIpakeHHH. CTeneHb ¢ 1eJbIM MoKa3aTeleM
U €€ CBONCTBA.

KBagpatHele kopHH. ApupMeTHuecKuil KBaJpaTHBII KOpeHb M €ro CBOMCTBa.
ToxaecTBeHHbIE TPpeoOpa30BaHus BRIPAXKEHUN, COIEpKAIMX KBaIpaTHbIE KOPHHU.

Ypasnuenus

VYpaBHeHne ¢ onHOM mnepeMeHHOM. KopeHb ypaBHeHHs. PaBHOCWIIBHBIE YpaBHEHHS.
CBolicTBa ypaBHEHUH C OJJHOM NIEPEMEHHON. Y paBHEHNE KaK MaTeMaTH4YeCcKas MOJIENb pealbHON
CUTYAaLVH.

Jluneiinoe ypaBHeHue. KBagpatHoe ypaBHeHue. dopmyna KopHEH KBaapaTHOIO
ypaBHeHus. Teopema Buera. PannoHaneHble ypaBHEHMS. PenieHue parMmoHANBHBIX YPaBHEHHM,
CBOJAIIMXCS K JMHEHMHBIM WM K KBAaJpPAaTHBIM YpaBHEHUAM. PellleHHe TEKCTOBBIX 3a1ay ¢
MTOMOIIBIO PALIMOHAJIBHBIX YPABHEHUMN.

VYpaBHeHHe C JByMs IepeMeHHbIMU. ['paduk ypaBHEHHs C JByMs I€pEMEHHBIMU.
JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk.



Cucrembl ypaBHEHHH C IBYMs MepeMeHHBIMU. I paduueckuii METOI PEIICHHs] CUCTEMBbI
YpaBHEHUU C JBYMs IEPEMEHHBIMU. PelieHue cUCTeM ypaBHEHUHM METOJAOM IOJCTAaHOBKH U
cioxeHus. Cucrema AByX ypaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJEINIb PEaIbHON CUTYallUH.

Hepasencmea

UucnoBble HepaBeHCTBAa W UX cBoWcTBa. CJOKEHHE M YMHOXEHUE YHCIOBBIX
HepaBeHCTB. OlieHMBaHUE 3HAYEHUs BbIpakeHUs. HepaBeHCTBO ¢ OJHON INEPEMEHHOM.
PaBHOCHIbHBIE HepaBeHCTBA. YucnoBble MPOMEXYTKU. JIMHEHHbIE U KBaJpaTHbIE HEPABEHCTBA C
0/1HOH nnepemeHHON. CHUCTEMBI HEPABEHCTB € OJIHOM MEPEMEHHOM.

Yucnoswvie muosxcecmea
MHoxecTBO U ero 35eMeHTbl. CriocoObl 3a/1aHnus MHOXECTB. PaBHble MHOXKeCTBA. [lycToe
MHOXkecTBO. [TogMHOkecTBO. Onepannu HaJl MHOXKecTBaMu. MiumrocTpanust COOTHOLIEHUH
MEXJly MHOXKECTBaAMHU € ITIOMOLIBIO Auarpamm Jitiepa. MHOecTBa HaTypallbHBIX, LIEJIbIX,

m
palMOHATBHBIX YHCe. PalioHabHOE YHCI0 KakK ApoOb BUIA — e me Z,n €N, u xak

OeckoHeyHas nepuoanyeckas 1poOsw. [Ipencrasnenue o0 uppanronaibHOM yrcie. MHOXECTBO
neiicTBuTeNnbHBIX yncen. [IpencraBnenne AeiiCTBUTENLHOTO YHCia B BUe OECKOHEYHOM
HENEPUOANYECKON necaTuUHON Apodu. CpaBHEHHE NEHCTBUTENbHBIX Ynced. CBA3b MEKIY
muoxectBamu N, Z, Q,R.

Dynkyuu

Yucnosvie ghynxkyuu

OyHKIMOHAIBHBIE 3aBUCUMOCTH Mexay BenuunHamu. [loustue GpyHkimu. OyHKIUS Kak
MaTeMaTHYecKasi MOJENb pealbHoro mpormecca. OOmacTp ompeneneHuss M 00JacTh 3HAYCHUS
byukun. Crnoco6sl 3amanus Gyakuuu. I'paduk Gynkuun. [Toctpoenue rpadukoB GyHKIuU ¢
MOMOIIbI0 TIpeoOpaszoBanuii puryp. Hymu Gyrkuuu. [IpomMexxyTkn 3HAKOIOCTOSTHCTBA (DYHKIIUH.
[TpomexyTku Bo3pacTaHus v YObIBaHUS (DYHKITHH.

Jluneiinast ¢yHKuus, oOpaTHas NPOMOPHUOHAIBHOCT, KBaJpaTW4yHas (QYHKIHS,
dynkms y=v/x, UX cBOHCTBA U rpauK.

Yucnoewvie nocnedosamenvnocmu

[TonsiTre yncnoBoil nocnenoBarenbHoCcTU. KOHEUHbIE U OECKOHEUHBIE
nocienoBarenbHOCTH. CrocoObl 3a/JaHNs OCIEI0BATEIbHOCTU. ApUdMeTndecKas u
reoMerpuueckas nporpeccuu. CBoNCTBa WIEHOB apu(PMETUUECKON 1 T€OMETPHUUECKON
nporpeccuii. @opmysibl 0011Iero wieHa apupMeTHIeCcKOi 1 FeOMETPUIECKOI MPOrpeccuil.
@opMysbl CyMMBI N- IEPBBIX YICHOB apU(PMETHUECKON U reoMeTpruueckoi mporpeccuii. Cymma
OECKOHEYHOM IreoMeTpUYIecKoil mporpeccuH, y kotopoit |q| < 1. IIpencraBnenue
NePUOANYECKOM IeCATUYHON ApoOU B BUJIE OOBIKHOBEHHO! 1po0H.

Inemenmol NPUKIAOHOU MAMEMAMUKU

Matematuueckoe MmoaenupoBaHue. [lpoueHTHbie pacu€rbl. dopmyna  CIOXKHBIX
nponeHToB. [IpuOmmkéHHble BblYMCIEHUS. AOCOMIOTHasE U OTHOCHUTENbHAs MOTPELIHOCTH.
OcHoBHBIE TpaBWIa KOMOMHATOpPUKH. YacToTa M BEpPOATHOCTh CIy4YailHOrO COOBITHS.
Knaccuueckoe onpeanenenue BeposTHocTu. HadanpHele cBeieHHs O cTaTUCTHKE. [IpeacraBnenue
JNAHHBIX B BHJIE TAOJUIl, KPYrOBBIX M CTOJOYATHIX Auarpamm, rpaduxoB. CTaTUCTHUYECKHE
XapaKTEePUCTHKN COBOKYITHOCTH JAaHHBIX: CpeJHEe 3HaUeHUe, MoJia, pa3Max, MeJlnaHa BEIOOPKH.

Anzebpa 6 ucmopuueckom pazgumuu

3apoxaeHue anreOppl, KHUTa O BOCCTAHOBJIEHMHM WM MPOTHBOIOCTaBICHUH Myxammena
amp — Xopesmu. Hcropusi popmupoBanusi maremarudeckoro s3bika. Kak 3apomunace uaes
KoopauHaT. OTKpBITHE UPPALMOHATIBHOCTH. M3 UCTOpUN BOZHUKHOBEHMS (POPMYIT JUISl pELIeHUs
ypaBHeHuU# 3-i1 u 4-it creneneil. Mcropus pazsutus noustus ¢pynkuuu. Kak 3apoaunace Teopust
BeposaTHOCTeH. Yncna ®ubonayun. 3agaua JI. [Tuzanckoro (PuboHAYUN) O KPOTHKAX.

JL.®. Marnunkwuii. I1.JI. YeOwsmmes. H.W. Jlo6Gaueckmii. B.f. bynskosckuii. A.H.
Konmoropos. @. Buer. I1. ®epma. P. [lekapt. H. Tapranss. . Kapnano. H. AGens. b. ITackains.
JI. TIuzanckuii. K. ["aycc.



4. TemaTuyeckoe MJIaHUpoBaHue. Ajiredpa. 7 kjaacc

3 yaca B Henento, Bcero 102 yaca

s
=8
S e Conep:xkanue y4eOHOTo XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYEeHUKA
é S MaTepHaJa KommyecTso (Ha ypoBHe y4eOHBIX AelCTBHI)
s 4acoB
I'nasa 1
JIuHeiiHOe ypaBHeHUEe 15
¢ O/THOM MmepeMeHHOM
1 BBenenue B anredpy 3 Pacnoznasams 4iCIIOBBIE BBIPAKEHUS U BBIPAKEHUS C IEPEMEHHBIMY, JINHEWHBIC YPABHECHMUS.
5 TTHeEHHOE YPABHEHHE C 5 [IpuBOANTE IPUMEPBI BBIPAXKEHUM C IEPEMEHHBIMY, TUHEWHBIX ypaBHEHUNH. COCTABIIATh
OHOI TISPeMEHHOM BBIP&XEHUE C IIEPEMEHHEIMA 110 yCIOBHIO 3a/1a1TH. BrimonHATs ipeoOpa3oBaHus
BBIPQ)XKEHUI: IPUBOIUTH MOJI0O0OHBIE CllaraeMble, pacKpbIBaTh CKOOKH. HaxonuTh 3HaueHue
3 Perenue 3a1a4 ¢ momMomibio S BBIPAKEHUS C IEPEMEHHBIMU IIPU 3a/IaHHBIX 3HAYEHUSIX NepeMeHHbIX. Kinaccuduuuponars
ypaBHEHHI anreOpandeckue BelpakeHus. OMUCHIBATh LIEJIbIE BHIPAKECHUS.
TToBTopeHye 1 Dopmynuposams ONPECICHUE JIMHEMHOTO ypaBHEHU. PemaTe TuHENHOEe ypaBHEHUE B
W CHCTeMaTH3aIHs ob1eM Buze. IHTEpripeTHpoBaTh ypaBHEHHE KaK MaTeMaTHIECKYI0 MOLENb peanbHOU
yIe6HOTO MaTepuana cutyanuu. OnuchIBaTh CXEMY pEIIeHUs TEKCTOBOM 3a/1auu, IPUMEHSTH €€ JJIs pelleHus
3a1a4
Kontponbnas padora Ne 1 1
I'naga 2 52
Llebie BbIpameHUst
4 T0XIECTBEHHO paBHBIE 2 Dopmynuposamy:

BBIPAKCHUA. ToxnaecTtBa

onpedeﬂenuﬂ: TOXIACCTBCHHO PaBHBIX BBIpa)KeHHfI, TOXIACECTBA, CTCIICHU C HATYpaJIbHbIM




Homep
naparpaga

Copepxanue yueOHOT0O

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€ATCJILHOCTH YYCHUKA

MarepuaJia KosmmuecrBo (Ha ypoBHe y4eOHBIX JelcTBHUIl)
4acoB
5 Crenenb ¢ HaATYpaJIbHBIM 3 MOoKasaresaeM, OJTHOWIEHA, CTAHAAPTHOTO B OJTHOYWICHA, KOA((HUIIMEHTA OJHOWICHA,
MoKa3areieM CTENEeHH OJIHOWIEHA, MHOTOWJIEHA, CTEIIEHU MHOTOUJICHA;
. C680licmea: CTENEHU C HATypaJIbHBIM MOKa3aTesieM, 3HaKa CTEIICHU;
6 CBoiicTBa cTEneHu ¢ 3
npasuia: 10Ka3aTeabCTBa TOX/IECTB, YMHOKEHUS OJIHOUJIEHA HA MHOTOUJICH, YMHOKEHUS
HATypaJIbHBIM MOKa3aTelleM
MHOT'OUJICHOB.
7 OpHowIeHBI 2 Jlokazvléams CBOMCTBA CTEIICHU C HaTypaJIbHBIM IIOKA3aTCJICM. 3amnuceIBaTh U JOKA3bIBATh
8 MHOLOUICHEL (hOpMYIIBI: IPOU3BEICHUS CYMMBI U Pa3HOCTH JBYX BBIPAKCHHIA, PA3HOCTH KBAIPATOB JBYX
BBIpQXEHUI, KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH JBYX BBIPaXKECHH, CyMMbI KyOOB U
9 CnoxeHue 1 BeIYUTAHHE 3 pa3HOCTH KyOOB JIBYX BBIP)KECHUH.
MHOT'0"JICHOB Buiyucnams 3HaueHUE BhIpaKEHUM ¢ IepeMeHHbIMU. [[pMEHsITh CBOMCTBA CTETICHU 111
KouTponbHas pabora Ne 2 1 peoOpa30BaHUs BEIPAKECHUH. BBITOIHATE YMHOKCHHIE OTHOWICHOB M BO3BEICHUE
OJIHOYJICHA B cTeneHb. [[puBOANTL OHOWICH K CTAaHIAPTHOMY BH]Ty. 3alHChIBATh MHOTOUJICH
10 | Ymuosxenue onHoUNEHa Ha 4 B CTaHJapPTHOM BHJIE, ONPEENATh CTENEHb MHOTOWIEHa. [1peoOpa3oBbIBaTh MPOU3BEICHHUE
MHOTOICH OJIHOUJIEHA ¥ MHOTOYIEHA; CYMMBI, PA3HOCTH, TIPOU3BEIEHUS JIBYX MHOTOUICHOB B
11 VYMHOKEHHE MHOTOWICHA Ha 4 MHOTrowIeH. BEIIoOIHATE PA3JI0KCHUEC MHOTOWICHA HA MHOXHUTCIIN CII0COOOM BBIHECEHUS
MHOTOUWIEH 00I1ero MHOXKHTES 32 CKOOKH, CIIOCOOOM TPYIITUPOBKH, MO PopMysaM COKpPaIIEHHOTO
YMHOXEHHS U C MPUMEHEHUEM HECKOJIBKHUX CITOCO00B. Mcroib30BaTh yKa3aHHBIC
12 | Pa3noskeHre MHOTOYJICHOB 3 o .
npeoOpa3oBaHus B MPOLIECCE PEIICHHs YPaBHEHU, JOKAa3aTeNIbCTBA YTBEPXKICHUH, pEIICHUS
Ha MHOKuTeNU. BeiHecenue
TEKCTOBBIX 3a]1a4
00IIIEro MHOYXKUTEIA 3a
CKOOKH
13 | Pa3nmoskeHre MHOTOYJICHOB 3

Ha MHOXXHTEIN. MeTox
TPYNIUPOBKHU




Homep
naparpaga

Copepxanue yueOHOT0O

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€ATCJILHOCTH YYCHUKA

MarepuaJia KosmmuecrBo (Ha ypoBHe y4eOHBIX JelcTBHUIl)
4acoB
KonTponbnas padorta Ne 3 1
14 | IlpousBeneHue pa3HOCTH U 3
CYMMBI JIBYX BBIpQ)KCHUI
15 | Pa3HOCTB KBaJpaToB IBYX 2
BBIpAYKEHU I
16 | KBazgpar cymmbl U KBagpar 4
Pa3HOCTH JIBYX BBIpayKEHHI
17 | [IpeoOpa3zoBanue 3
MHOIO4JIEHa B KBaJ[pat
CYMMBI WJIM Pa3HOCTH ABYX
BBIPaKCHUI
KonTtponbHas pabora Ne 4 1
18 | Cymma u pa3HOCTh KyOOB 2
JIBYX BBIpaXKEHUI
19 | [IpumeHeHue pa3IuYHBIX 4
CHOCO0O0B Pa3IOKEHHS
MHOTOYJIEHA Ha MHOKHTEIN
[ToBTOpEeHue 2
U cUCTeMaTU3alus
yueOHOro Marepuana
Konrtponbnas padora Ne 5 1




Homep
naparpaga

Copepxanue yueOHOT0O

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€ATCJILHOCTH YYCHUKA

MarepuaJia KosmmuecrBo (Ha ypoBHe y4eOHBIX JelcTBHUIl)
4acoB
I'nasa 3 12
DOyHKIUHA
20 | CBsi3u Mex Ay BEJIMYUHAMM. 2 1Ipusooums npuMephl 3aBUCUMOCTEN MEXKy BEIUUMHAMU. Pa3nuyare cpenu 3aBUCHMOCTEN
Oynkuus (bYHKIIMOHAJIbHBIE 3aBUCHMOCTH.
Onucvleams nowsimus: 3aBUCUMON ¥ HE3aBUCUMOM TIEPEMEHHBIX KIIUW, apTyMEHTa
21 CrniocoOsl 3a1anus GYHKIIUU 2 p » GyHK1Y, apry
GbyHKIMK; criocoObl 3aganus QyHKIUU. POpMyIHpPOBAThH ONPENEICHHS: 00JIaCTH
22 | I'padux pynkunn onpeenenus QYHKIMM, 00J1acTH 3HaueHui (pyHKIMH, rpaduka GyHKIMH, THHEHHOM
23 | Jluneitnas dbynxuus, eé 4 %)YHKLII/II/I, IPSIMOH MPONOPLIUOHAIBHOCTH. . ;
rpabuKH cBOfiCTRA bIMUCTSMb 3HAUCHNC (GyHKIMY 110 33JaHHOMY 3HAUCHUIO aprymenta. CocTaBisiTh TabIuip!
3HaueHui Qynkuun. Ctpouts rpaduk QyHkuuu, 3aganHon Tabauuno. 1o rpaduky QyHkimm,
Hosropenue 1 SIBJISIFOLIENCSA MOJIENIBIO PEATIBHOTO MPOLIECCA, OMPEAEATh XapaKTEPUCTUKHU ITOTO MPOLECCa.
H CHCTCMaTH3anuA Crpouts rpaduk JMHEHHON QYHKIIMHN U IPSAMOI MpONopHHOHaTbHOCTH. ONKCHIBATh
y4ebHoro MaTepuana CBOMCTBA ATUX (PYHKUIUI
KonTtponbHas padota Ne 6 1
I'naga 4
Cucrembl THHEHHBIX 20
YPaBHEHUil ¢ ABYMS
nepeMeHHbIMHI
24 | YpaBHEHUS C IBYMs 3
TIepEMEHHBIMH IIpusooums npumepwvi: ypaBHEHUS C ABYMS TIEPEMEHHBIMI; JIMHEHHOTO YPaBHEHUS C TBYMSI
o MEPEMEHHBIMH; CUCTEMBI JIBYX JINHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH; pealbHBIX
25 | JIuneiiHOE ypaBHEHHE C 3 P ’ JBYX yP JIBYMA TIEp P

JBYMSI TIEPEMEHHBIMU U €T0
rpaduk

IMpOLECCOB, IJIA KOTOPBIX YPaBHCHHUEC C ABYMS INIECPEMEHHBIMU HJIM CUCTEMA ypaBHeHI/Iﬁ C
ABYMA ICPEMCHHBIMU SABJISIIOTCA MAaTCMATUYCCKUMHU MOICIIAMMU.
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Copepxanue yueOHOT0O

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€ATCJILHOCTH YYCHUKA

MarepuaJia KosmmuecrBo (Ha ypoBHe y4eOHBIX JelcTBHUIl)
yacos
26 | CucreMbl ypaBHEHMI ¢ 3 Onpenensts, ABISETCS JIM IIapa YUCEJl PELIEHUEM JJAaHHOTO YPaBHEHHUS C ABYMS
JBYMS IEPEMEHHBIMHU. [IEPEMEHHBIMHU.
I'padmueckuii MmeTox Dopmynuposamy:
pEeLIeHUs] CUCTEMBI IBYX onpedeneHus: PEIICHUS] ypaBHEHUS C IBYMsI IEPEMEHHBIMU; YTO 3HAUUT PEIINTh YPaBHEHUE C
JIMHEHHBIX YpaBHEHUH C JBYMsI IEPEMEHHBIMU; TpaKa ypaBHEHUS C ABYMs [IEPEMEHHBIMU; JINHEHHOTO YPaBHEHHUS C
JBYMSI IEPEMEHHBIMU JBYMsI IEPEMEHHBIMU; PEIICHHS CUCTEMBbI YPABHEHUM C JBYMS IIEPEMEHHBIMU;
o ceoticmea ypaBHEHUH C IBYMsI IEPEMEHHBIMHU.
27 | Pemenue cucrem JIMHEHHBIX 2 YPaBHel FBYML TIepeMet N
. Onucwviéams: cBolicTBa rpadrka TUHEHHOTO YPaBHEHUS B 3aBUCHMOCTH OT 3HAYCHUI
YpaBHEHUH METOJI0M . .
TIOCTAHOBKH KOd(QPHUIHEHTOB, TpaQUIECKHii METO PEIICHHsI CUCTEMBI IBYX YPaBHEHUH C ABYMS
MIEPEMEHHBIMU, METOJT ITOICTAHOBKU U METOJ1 CJIOKEHHUS JIJIs1 PEILIEHUS] CUCTEMBI JBYX
28 | Pemenue CHCTEM JIMHEHHBIX 3 JIMHEHHBIX YpaBHEHUH C IByMs IIEpEMEHHbBIMU.
YPaBHEHHI METO/IOM Cmpoums rpaduK JUHEHHOTO YPaBHEHHUSI C IBYMsI IEpEMEHHBIMU. Periath cucTemMsl ABYX
CJIOKCHUS JIMHEWHBIX YPABHEHUN C JBYMS IEPEMEHHBIMM.
29 | Pemenue 3a1a4 ¢ MOMOLIBIO 4 Pewamy TexcToBBIE 3a1a41, B KOTOPBIX CUCTEMA JBYX JINHENHBIX YPaBHEHUH C IBYMs
CHCTEM JIMHEHHELX MIEPEMEHHBIMH SIBJISIETCA MaTEMaTHUECKON MOJIENbIO pealbHOIO Ipolecca, u
ypaBHeHwuit UHTEPIPETUPOBATH PE3YNIbTAT PEIIEHUS CUCTEMBI
IToBTOpeHune 1
U CUCTEMAaTH3aLMs
yueOHOro Marepuana
Kontponbnas padota No 7 1
IToBTOpEHHNE N cHCTEMATH3ALUA 3
y4eOHOro marepuajia
VYopakHeHus A HOBTOPEHUsI Kypca 2
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XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€ATCJILHOCTH YYCHUKA

MarepuaJia KosmmuecrBo (Ha ypoBHe y4eOHBIX JelcTBHUIl)
4acoB
7 xnacca
Hrorosasi koHTpoIbHAs paboTa 1
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=
I'naea 1 44
PanuonanbHbIe BbIPAKEHUS
1 Panmonanbshelie 1poou Pacnosnasams 1ienble panioHalbHbIE BBIPAXKEHUS, APOOHBIE PAl[MOHAIbHBIEC BBIPAXKEHUS,
. IIPUBOJUTH IPUMEPHI TAKUX BBIPAKECHUM.
2 OcHOBHOE CBOMCTBO 3 PHBOJL PHMEp p
9 Dopmynuposams.
paloHaIbHON Jpodu . . .
onpeoeneHus. PALlMOHAIIBHOTO BBIPAXKEHUSI, JOMTYCTUMbBIX 3HAUEHUN IEPEMEHHOM,

3 CrnoxxeHne U BBIYMTaHNE 3 TOKI€CTBEHHO PaBHBIX BBIPAXEHUH, TOKAECTBA, PABHOCWIBHBIX YPABHEHUM, palliOHAIIBHOTO
palMoOHAIBHBIX Ipo0Oeit ¢ YpaBHCHUSI, CTCIICHU C HYJICBBIM IT0KA3aTEJIEM, CTCIICHU C LICJIbIM OTPUIATCIbHBIM
OINHAKOBBIMU noKa3zaTesieM, CTaHJapTHOTO BU/1a YHCIIa, OOpaTHON NPOMOPLUOHATBHOCTH;
3HAMEHATEIAMHA €6801icmea: OCHOBHOE CBOMCTBO pallMOHAIIBHON POOH, CBOMCTBA CTENEHU C IEJTBIM

4 Cnoxenue n BBIMHTAHNC 6 HoKasarejieM, ypaBHeHuH, QyHKIUH Y = — ;
paloHaIbHBIX Ipodeit n
C pa3HBIMHU 3HAMCHATEIISIMU npaeuna: CIOKEHUsl, BRBIYUTAHUS, YMHOXKEHUS, JIeIEHUs 1po0eid, BO3BeIeHUs IpooU B

CTENEHb; YCIIOBUE PAaBEHCTBA JPOOU HYIIIO.
Kontponsnas padora Ne 1 1 > Y - P P %
/loxazvieams CBOWCTBA CTEIICHU C LIEJIBIM TIOKA3aTEIIEM.
5 YMHOXEHUE U ICTICHHE 4 Onucvieams rpa@uuecKuii METOJ pellieHUs] ypaBHEHHUH ¢ OHON epEMEHHOMN.

paIMoHaIbHBIX IPOOEH.
Bo3Benenue panroHanbHOM
Ipobu B CTENEHb

Ipumensams OCHOBHOE CBOMCTBO pallMOHAIBHOM IPOOH 711 COKpAIeHHsI U TIPeo0pa30oBaHUS
npobeit. [puBoauTth npodu k HOBOoMY (001IeMy) 3HaMeHaTen0. HaxouTe cymmy, pa3HOCTb,




Coaepixanue yueOHOro

XapaRTepHCTmca OCHOBHBIX BUI0OB J€ATEJIBHOCTH YYCHUKA

]
g
= B KosmmuecTBo & .
é 8 MarepuaJjia .- (Ha ypoBHe yUeOHBIX JeilcTBHIA)
]
=
6 ToxecTBeHHbIE 7 MIPOU3BECHNE U YacTHOE ApoOeii. BBIMONMHATE TOXIECTBEHHBIE TPe0Opa30BaHUs
npeoOpa3oBaHus palOHAaIbHBIX BBIPAXKEHUH.
palMOHAIBHBIX BBIPAKECHUN Pewams ypaBHEHUS C IEpEMEHHOM B 3HaMEHATENEe APOOH.
IIpumenamsb CBONCTBA CTETICHU C IIENBIM MTOKa3aTeseM Il mpeoOpa3oBaHusl BhIPAKEHUH.
Kontponbnas padora Ne 2 1 p H JUIA TIpeoop p
3anucvieampb 4uCIa B CTAHAAPTHOM BUJIE.
7 PaBHOCHUIIbHBIE YpaBHEHHS. 3 k
PalMOHaIBHBIE YPABHEHHUS Buvinonnsams moctpoenue u yreHue rpaduka GyHknun Y = o
8 CTeneHs ¢ LeabIM 4
OTPHUIIATENLHBIM TTOKa3aTesieM
9 CBOMCTBA CTEIIEHH C IIETBIM 5
MOoKa3aTeiemM
10 k 4
Oyukuus Y =—u e rpaduk
X
Kontponbnas padota Ne 3 1
I'nasa 2
KBaapaTHubie KopHH. 25
JelcTBUTEILHBIE YHCJIA
11 | ®ynxmums y = X2 u eé rpaduk 3 Onucvleams. TIOHATHE MHOXKECTBA, YJIEMEHTa MHOKECTBA, CIIOCOOBI 3a/IaHUsI MHOYKECTB;
MHOKECTBO HATYPaTbHBIX YHCEJ, MHOKECTBO IIEJIbIX YHCEI, MHOXKECTBO PAIIMOHAIBHBIX
12 | KBagpaTHbIe KOpHH. 3 yp CeIL, MHOMCCTBO HE cell, MHOACCTBO pallio

Apudmernueckuit
KBaJpPAaTHBI KOPEHb

YHCCJI, MHOXKXECTBO HeﬁCTBHTeHBHI)IX YHUCCII U CBA3U MCXKAY 3TUMH YUCIIOBBIMHA
MHOXKCECTBAMU, CBA3b MCIKIY OCCKOHEYHBIMHU ACCATHYHBIMU ,I[p06SIMI/I U palluOHAJIbHBIMH,
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13 | MHOXeCTBO U €ro JIEMEHTHI 2 HppaliOHAILHBIMU YUCJIAMHU.
Pacnoznasams panvoHanbHble U HppalOHaNIbHBIE Yncia. [[puBoauTh npuMepsbl
14 [TonmuoO)ecTBO. Onepanuu 2 patl ppall PHBOA p p
panMoOHABHBIX YHCE U UPPAIIMOHATBHBIX YHCET.
Ha/I MHOXXECTBaMH . . . .
3anucvieams ¢ TOMOLIBIO GOPMYII CBOMCTBA IEHCTBUM € 1EHCTBUTEIBHBIMH YHCIAMHU.
15 YuciaoBble MHOKECTBA @opmy/zupoeamb:
16 | CroiicTa aprdMeTHIECKOTO 4 onpeodenenus: KBaApaTHOTO KOPHs U3 YKcia, apu(METHUECKOro KBasz%THoro KOpHS U3
KBAIPATHOTO KOPHS YHcia, PaBHBIX MHOXKECTB, IIOJMHOKECTBA, IEPECeUEHIs] MHOKECTB, 00beTMHEHHS
MHOYECTB;
17 | ToxnecTseHHEIE . 9 ceoticmea: GbyHkul Y = X2, apu(hMETHUECKOro KBAJAPATHOTO KOPHs, GYHKIHH Y = /X .
peoOpa3oBaHUs BEIPAKEHUH, .
Jlokazvieams CBOWCTBA apU(PMETUIECKOTO KBAJAPATHOTO KOPHSL.
COJIep KaLINX 5
KBa/IpaTHbIE KOPHH Cmpoums rpaduky QyHKIUH Y = X2 U Y =+/X .
[TpuMeHATH NOHATHE apUPMETUYECKOT0 KBaAPATHOTO KOPHS [l BEIUMCIICHUS 3HAUYSCHUN
18 _. 3 BBIPa)KECHMIA.
QynKips Y =X 1 e Vnpowamw Beipaxenus. Pemats ypaBHeHust. CpaBHUBATh 3HAYCHHS BBIPAKCHHUH.
rpaduk BrimonHATs ipeoOpa3oBaHie BEIPAKEHUH ¢ TPUMEHEHHEM BBIHECEHUS MHOKHTEISI U3-T10]T
KoutpossHas paGora Ne 4 1 3HaKa KOpHs, BHECEHNE MHOXKUTES MO 3HaK KOPHSI. BBIHOJ'IHHTE, 0CBOOOXK/ICHHE OT
MppaIMOHAIFHOCTH B 3HaAMEHaTese poOu, aHaIu3 COOTHOUICHUH MEXIY YNCIOBBIMU
MHOKECTBaMH M UX 3JI€MEHTaMU
I'naga 3 26
KBanparnbie ypaBHeHHs
19 | KBanparHble ypaBHEHHUSI. 3 Pacnosnasams v IpUBOIUTH MPUMEPHI KBAJIPATHBIX YPAaBHEHUHN PA3IMYHBIX BUIOB (TOJIHBIX,

Perenne HenmoaHbIX
KBaJPAaTHBIX YPaBHEHHUU

HETOJIHBIX, TPUBEIEHHBIX ), KBAAPATHBIX TPEXUIICHOB.
Onucviéams B 001IIEM BUJIE PEILICHHE HEMOIHBIX KBAaJPAaTHBIX YPaBHEHHH.
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20 | ®opmyna KopHen 4 Dopmyruposams:.
KBaJ[paTHOTO yPaBHECHUS onpedenenus: ypaBHEHUS TICPBOM CTEIICHHU, KBAIPATHOTO YPABHEHHUS, KBAIPATHOTO
TpEXWIeHa, TUCKPUMUHAHTA KBAJAPATHOTO YPaBHCHHUS
21 | Teopema Buera 3 P » IMCKPE AP b <
Y KBaJPaTHOTO TPEXWIEHA, KOPHS KBAJAPATHOTO TPEXWICHA; OMKBAJAPATHOTO YPaBHEHHUS,
KonTponsnas padora Ne 5 1 c60ticmea KBaJIpaTHOTO TPEXUIICHA;
22 | Ksanpatusii Tpéxurcs 3 meopemy Bueta u oOpatHyto eii Teopemy. §
3anucvieams M 0Ka3bIBaTh GOPMYITY KOPHEH KBaJpaTHOTO ypaBHEeHus. VccaenoBarb
23 | Pemenne ypaBHeHHid, 5 KOJIMYECTBO KOPHEH KBaJpaTHOTO YPaBHEHHUSI B 3aBUCIMOCTH OT 3HaKa €ro JUCKPUMHHAHTA.
KOTOPBIC CBOAATCA K Jloxazvieams meopemsoi: Buera (mpsiMyro ¥ 00paTHYIO), O Pa3I0KEHUU KBAJIPATHOTO
KBaJIpaTHbIM ypaBHCHUSAM TpEXUIEHA HA MHOKHUTEIIH, O CBOMCTBE KBAJPATHOTO TPEXUICHA C OTPUIIATECIILHBIM
24 | PanvoHaibHBIC YpaBHEHUS 6 AUCKPUMHHAHTOM.
KaK MaTeMaTHUECKHE MOIEN Onucvleams Ha IPUMEPAX METO]] 3aMCHBI IEPEMEHHOM JIJISl PEIICHUS YPaBHCHUIA.
PEaNBHBIX CHTYALHii Haxooums XOpHU KBaJIpaTHBIX YPaBHEHUN pa3IMIHBIX BUAOB. [[puMeHsTh Teopemy Buera u
o0OpatHyto el TeopeMy. BBIMONTHITH pa3nokeHue KBaApaTHOTO TPEXUICHA HA MHOXKHUTEIH.
KonTponbnas padora Ne 6 1 H - C
axXOJUTh KOPHU YPABHEHH, KOTOPBIC CBOSTCS K KBaApaTHBIM. COCTAaBIISITh KBAAPATHBIC
yYpaBHEHUS U ypaBHEHUS, CBOJSIINECS K KBAAPATHBIM, SBISIONINECS MaTEMaTHIECKUMHU
MOJICTISIMU PeaTbHBIX CHTYAIIHA
IToBTOpPEHME
H CUCTeMAaTH3alus 7
y4eOHOIro MaTepuaja
YupakHeHus A TOBTOPEHUSI Kypca 6
8 Kitacca
KonrtponsHas padora Ne 7 1
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I'naga 1 20
HepagBencrBa
1 YucnoBble HEpaBEHCTBA 3 Pacnoznasams v TpUBOAUTH IPUMEPBI YNCIIOBBIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBIMU,
o JIMHEHHBIX HEPABEHCTB C OAHON IIEPEMEHHOM, JBOMHBIX HEPABEHCTB.
2 OcHoBHBbIE CBOWCTBA 2 p A P &a p
Dopmynuposamy:
YHCJIOBBIX HEPABEHCTB . .
onpeodenenus. CPAaBHEHUS JIBYX YHCEII, pPEIICHUS HEPABEHCTBA C OJIHOW NEPEMEHHO,
3 Crio’eHne U yMHOKEHUE 3 PaBHOCHJIbHBIX HEPABEHCTB, PELLIEHUS] CUCTEMbI HEPABEHCTB C OHON IEPEMEHHOM, 00J1aCcTH
YHCIIOBBIX HEPABEHCTB. OTIPEIICIICHUS BHIPAKCHUS;
OrueHnBanue 3HaYCHUS C601iCcMea YUCIIOBBIX HEPABEHCTB, CI0KEHUS U YMHOKEHUS YUCIIOBBIX HEPABEHCTB
BBIPDAKCHUA Lloxazvieams: CBONCTBA YUCIIOBBIX HEPABEHCTB, TECOPEMBI O CII0KEHUU U YMHOKCHUU
4 | HepaBeHcTBa ¢ OfHO 1 ;HCHOBI’IX HCPABCHCTB. 3
MepeMeHHoi ewlamy JINHENHbIE HEPABEHCTBA. 3allMChIBaTh PEIICHNS HEPABEHCTB U UX CUCTEM B BUIC
YHCIIOBBIX IPOMEXKYTKOB, 00bETUHEHUS, IEPECEUEHNUS YHCIIOBBIX IPOMEKYTKOB. PemaTth
5 Pemenne HepaBeHCTB ¢ 5 CUCTEMY HEpaBEHCTB C OJIHOM nepeMeHHoM. O1ieHnBaTh 3HaYeHue BolpakeHus. M3o0paxars
OTHOU IIEPEMCHHOM. Ha KOOPJAMHATHOU IIPSAMOM 3aJJaHHbIE HEPABEHCTBAMU YKCIIOBBIE IIPOMEXYTKU
YucnoBsle TPOMEKYTKH
6 CHcTeMBI TUHEHHBIX 5
HEPaBEHCTB C OAHOU
MepEMEHHON
Kontponbras padora Ne 1 1
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XapaRTepHCTmca OCHOBHBIX BUI0OB J€ATEJIBHOCTH YYCHUKA

MarepuaJjia KosmmuecrBo (Ha ypoBHe yUeOHBIX JeilcTBHIA)
4acoB
I'nasa 2 38
KBagparuunasa pyHkums
7 [ToBTOpEeHUe 1 pacmpeHue 3 Onucvieams IOHATHE QYHKINU KaK MPaBUIIa, YCTAHABIMBAIOIIETO CBSI3b MEXKIY dJI€MEHTaMH
CBEJCHUH O PyHKINU JIBYX MHOKECTB.
N Dopmynuposams.
8 CaoiicTBa hyHKIUU 3 pMYIUp
onpeoenenus. Hys KLU, TPOMEXYTKOB 3HAKOIIOCTOSHCTBA KLU, KLIUH
p > 2 b

9 Kaxk nocrpouts rpadux BO3pacTaromeii (yObIBaroIeii) Ha MHOXKECTBE; KBaAPATUYHON (PYHKIIMH; KBAJIPATHOTO

bynkium Y = kf(x), eciu HEPABEHCTBA;
M3BECTEH rpaQuK QyHKIUH ceoticmea KBaJIpaTHIHOW (PYHKIINU;
y = f(x) npasuia NOCTpoeHus rpaduKoB PYHKIHMN ¢ TOMOIIBIO TpeobpasoBanuii Buaa f(x) — f(x)+a;

10 | Kak moctpouTs rpaduku 4 f(X) = fix + @); 7(x) — Kf(x).
bysxmmii y = f(x) + b Cmpoums rpaduku GYHKIHH ¢ ToMoLIbio peodpaszoBanuii Buaa f(x) — f(X) + a;
uy = f(x + a), ecu u3BecTen f(X) — flox + a); 1(x) — Kf(x). 5 5
rpaduk dbyrkimH y = f(X) Cmpoums rpaduk kBagpatnuHoil ynkuu. Ilo rpaguxy kBagpaTnuHoi GyHKIMK

ONMCHIBATh €€ CBOWCTBA.

11 | KeagparuuHas QyHKIms, e8 6 Onucvliéams CXeMaTUYHOE PACIIONIOKEHHUE M1apabosIbl OTHOCUTENIBHO OCH abCIuCe B
rpauk 1 CBONCTBA 3aBUCHMOCTH OT 3HaKa cTapiero KodgppuuueHTa u JUCKPUMUHAHTA COOTBETCTBYIOIIETO
KonTposbHas padota Ne 2 1 KBaJIpaTHOTO TPEXICHA.

Pewamw kBapaTHbIe HEPABEHCTBA, HCIIOJNIb3YS CXEMY PACHOI0KEHUs apaboIIbl

12 | Pemenne kanpaTHBIX 6 OTHOCHTEJILHO OCH a0CIIHCC.

HEPABCHCTB Onucviéams rpadhUIECKUii METO PELIEHUS] CUCTEMBI JIBYX YPABHEHHH C JABYMsI

13 CucreMsbl ypaBHeHI/Iﬁ C IBYM 6 NEPEMEHHBIMU, METOJ MMOACTAHOBKHN U MCTOA CJIOKCHUA AJIA PECIICHUA CUCTEMBI IBYX
TIepeMEHHBIMH YpaBHEHMH C IByMsI IEPEMEHHBIMH, OJTHO U3 KOTOPBIX HE SABISAETCS JTUHEHHBIM.

Pewamb TEKCTOBBIE 337]a9H, B KOTOPBIX CUCTEMa JIBYX YPAaBHEHHI C IBYMsI TIEPEMEHHBIMHU

14 | Pemenue 3a1a4 ¢ TOMOUIBIO 5
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MarepuaJjia KosmmuecrBo (Ha ypoBHe yUeOHBIX JeilcTBHIA)
4acoB
CUCTEM ypaBHEHUI BTOPOM SIBJISIETCSI MATEMATUYECKON MOJICIIbIO PEaIbHOTO MPOIIeCcca, U UHTEPIPETUPOBATH PE3YIIbTAT
CTETeHU pEIICHUS CUCTEMBI
KonTponbnas padorta Ne 3 1
I'nasa 3
DJieMeHThI IPUMEePHOH 20
MaTeMaTUKHU
15 | MaremaTtuueckoe 3 Ilpusooumo npumepol.
MOJICIIUPOBAHNUE MaTEeMaTHYECKHUX MOJICJICH PealTbHBIX CUTYAIUH; IPUKIIAIHBIX 3a/1a4; TPUOIMIKEHHBIX
N BEJIMYMH; UCIIOJIb30BaHUS KOMOMHATOPHBIX MTPABUII CYMMBI M IPOU3BEACHHUS;, CITy4ailHBIX
16 | IIpoueHTHbIE pacu€Thl 3 % p P y P . » CIYH
COOBITUH, BKIIIOYAsI JIOCTOBEPHBIC U HEBO3MOXKHBIE COOBITHS; OTIBITOB C PABHOBEPOSITHHIMU
17 HpI/I6HI/I>KeHHI>I€ BBIYHCIICHUSA HCXO0JaMH; IPEACTABICHHU CTATUCTUYCCKUX JAHHBIX B BUJIC Ta0JIHII, Juarpamm, rpa(bI/IKOB;
18 | OcrosHbIe npaBua 3 WCTIOIB30BaHUSI BEPOSATHOCTHBIX CBOWCTB OKPY)KAIOITUX SIBJICHUI.
KOMOMHATOPUKHU Dopmyruposams: . .
onpeodenieHus: aOCOIIOTHOM MOTPEIIHOCTH, OTHOCUTEIHHOM MOTPEIIHOCTH, IOCTOBEPHOTO
19 HacroTa n BEeposSITHOCT 2 COOBITHS, HEBO3MOKHOTO COOBITHS; KIITACCHUECKOE OIpeIeTICHIE BEPOSITHOCTH;
CITy4aifHOr0 COOBITHsS npasunia: KOMOMHATOPHOE MIPABUIIO0 CYMMBbI, KOMOMHATOPHOE MPABUIIO TTPOU3BEICHUS.
20 | Knaccuueckoe onpezesncHue 3 Onucwviéams dTambl PEIICHUS TPUKIATHON 3a/1a4H.
BEPOSITHOCTH [TosicHaTh 1 3anTUCHIBaTH (OPMYITY CIOKHBIX MPOIEHTOB. [IpOBOIUTE MPOLIEHTHBIE PACUETHI
C UCIIOJIb30BAHUEM CJIOKHBIX MPOLEHTOB.
21 | HauanbHble cBefeHus 3 Haxo0ump TOYHOCTH TPUOIMKEHHS 1O TAOIHUIE MPHOIMKEHHBIX 3HAYECHH BETMYMHBL
0 craTncTnke Hcnonb30BaTh pasanuHble GOPMBI 3aMMCH TPHOIMIKEHHOTO 3HAUEHHS BEJUYHHEL
KOHTpOHLHaﬂ pa60Ta Ne 4 1 OrneHnnBaTh HpI/I6J'H/I)KéHHOG 3HAYCHHEC BCIINYNHBI.

1Ipo6ooums OTBITHI CO CIy4alHBIMU UcXoaaMu. [10SICHATE U 3anUCHIBaTh GOPMYILY
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MarepuaJjia KosmmuecrBo (Ha ypoBHe yUeOHBIX JeilcTBHIA)
4acos
HAXO0XKJICHHUS YaCTOTHI CITy4aifHOrO COOBITHS. ONMUCHIBATh CTATHCTUYECKYIO OLIEHKY
BEPOSATHOCTH CiIy4aiiHOro coObITus. HaxoauTh BEpOSTHOCTH CIIy4aifHOIO COOBITHS B OIIBITAX
C PaBHOBEPOSATHBIMH UCXOJaMHU.
Onucvléams 3Tarnbl CTaTUCTUYECKOro HccaenoBanud. OPopmisaTs HHOPMALIHIO B BUJIE
Tabnu u guarpamm. M3siekars nHpopmanuio u3 Tadnum 1 quarpamMm. Haxomuts u
IIPUBOJUTH IIPUMEPBI UCIIOJIb30BaHUS CTATUCTUYECKUX XapPAaKTEPUCTUK COBOKYITHOCTH
JAHHBIX: Cpe/IHee 3HaueHHe, MOJIa, Pa3Max, MeJAnaHa BEIOOPKH
I'naga 4
YuciioBbie 17
NOCJIeI0BATEJIBLHOCTH
22 | Yucnossle 2 IIpusooums npumepwl: IOCIEAOBATEILHOCTEH; YMCIOBBIX OCIEI0BATEIBHOCTEH, B
MOCJIEI0BATEIBHOCTH YaCTHOCTH apu(METUUECKONW U T€OMETPUUYECKON MPOrpecCuii; UCIOIb30BaHuUs
23 | Apudmernueckas 4 IIOCJIEZI0BATEIBHOCTEN B PEaIbHON KHU3HU; 3a]a4, B KOTOPBIX PaCCMaTPUBAIOTCSI CYMMBI €
mporpeccas OECKOHEUYHBIM YHCIIOM CIIaraeMbIX.
Onucvléams: TOHATHUE TIOCIEI0BATEILHOCTH, WIEHA M1OCIEI0BaTEIbHOCTH, CIIOCOOBI 3ajaHUs
24 | CymMa N nepBBIX YICHOB 3 MOCJIeI0BATEILHOCTH.
apumMeTHyeCcKON Iporpeccuu Buiyucnams uneHsl mociae10BaTeIbHOCTH, 331aHHON (POpMYJIION N-TO YieHa In
25 | T'eoMeTpuueckas mporpeccus 3 PCKYPPEHTHO.
Dopmynuposamu.:
26 | Cymma N nepBbIX 4ICHOB 2 onpeodenenus: apuPMETHIECKON IPOrPECCUH, TEOMETPUUECKON MTPOTPECCUH;
TeOMETPHYECKOH IPOrpeccHu c60licmea YICHOB T€OMETPHUECKON U apu(METUYECKON POTPECCHil.
27 | Cymma GeckoHeqHOI 2 3aoasame apuPpMeTHUYECKYIO U TEOMETPHUUECKYIO ITPOTPECCUN PEKYPPEHTHO.

TreOMETPUUYECKOM POTPECCHH,
y KoTopo# | q | <1

3anucvieamov 1 noacksams GOpMyIibl 00ILEro WieHa apu(PMEeTHYECKON U reOMeTpUUeCcKOi




Coaepixanue yueOHOro

Homep
naparpaga

XapaRTepHCTmca OCHOBHBIX BUI0OB J€ATEJIBHOCTH YYCHUKA

MarepuaJjia KosmmuecrBo (Ha ypoBHe yUeOHBIX JeilcTBHIA)
4acos
KonTponbnas padora Ne 5 1 IIPOrpeCCUil.
3anucvieamov 1 dokazvieams: HOPMYIBI CYMMBI N IEPBBIX YWICHOB apU(PMETHUECKON U
TEeOMETPHUYECKOM mporpeccuii; GopMyInbl, BRIpaXKAIOIINE CBOMCTBA WICHOB apu(PMETHIECKOM
W1 T€OMETPUUECKOUN TTPOTPECCU.
Buviyuciams cymmy 6€CKOHEUHON T€OMETPUUYECKON MPOTrpeccuu, y KoTopoit | q | < 1.
[IpencraBisaTh OecKOHEUHBIE IEPUOAUYECKUE APOOU B BUE OOBIKHOBEHHBIX
IToBTOpPEHME
U cCHCTeMATH3alus 7
y4eOHOro MmaTepuaJia
VYupakHeHus AJ1s HOBTOPEHUSI Kypca 6
9 knacca
Kontponbnas padota Ne 6 1




5. PekoMeHaauM 1 10 OCHAIIIEHUIO YU4eOHOT0 Mpolecca
OcHatenue nporecca 00y4eHuss MaTeMaTiuke odecreunBaeTcs OMOIMOTeYHbIM (DOHIOM, TEYATHBIMU
MOCOOMSMH, a TaKKe HHPOPMAITMOHHO-KOMMYHUKATUBHBIMH CPEICTBAMHU, IKPAHHO-3BYKOBBIMHU
npubopamMu, TEXHUYECKUMH CPEICTBAMU 00yUYeHHUs, YIeOHO-TIPAKTUYECKIM U Y4eOHO-1a00paTOpHBIM
000pyI0OBaHUEM.
|. Bubauoreunblii poujg
HopmaTuBHBIE JOKYMEHTBI
1. ®enepanbHbII roCyAapCTBEHHBIN 00pa30BaTeNbHbIN CTAHIAPT OCHOBHOT'O O0IIEr0 00pa3oBaHusl.
2. [IpumepHbIe nporpaMMbl OCHOBHOTO 06111ero oopa3oBanus. Marematuka. (CTaHgapTel BTOPOTrO
nokosieHus). — M.: Ilpocsemenue. 2010.
3. ®opMHUpOBaHKE YHUBEPCATbHBIX YUCOHBIX ICUCTBUI B OCHOBHOM MIKoje. Cuctema 3amanuii / A. T'.
Acmonos, O. A. Kapabanosa. — M.: IIpocsemenne. 2010.
Yueono — memoouueckuii komnnexm

1. AureGpa: 7 kiacc: yaeOHHK [T ydaluxcs 001eoopa3oBaTenbHbIX yupexaeHuii / A.l.
Mepsnsik, B.b. ITonouckwuii, M.C. Slkup. — M.: Bentana —I'pad, 2012.

2. AunreOpa: 7 xjacc: TUAAKTHYCCKHE MaTEPHAIIbl: COOPHUK 33]1a4 U KOHTPOJIBHBIX pabot/ A.T.
Mep3insk, B.b. ITononckuii, M.C. fAxup. — M.: Berrana —I'pad, 2013.

3. Aurebpa : 7 xnacc: meroanueckoe nmocobue / E.B. Byiko, A.I'. Mep3msik, B.b. [Tononckwuii,
M.C. Sxup. — M.: Benrana —I'pad, 2013.

4. Aunre6pa: 8 kmacc: y4eOHHUK JUIS y9amuxcsi 00meo0pa3oBaTeNbHbIX yupexaeHui / A.l.
Mep3insk, B.b. ITonouckuii, M.C. fAxup. — M.: Berrana —I'pad, 2013.

5. Aunrebpa: § Ki1acc: TUAaKTHYECKHE MaTepHalibl: COOPHUK 33724 M KOHTPOJIBHBIX pabot/ A.TL.
Mep3insk, B.b. ITonouckuii, M.C. fAxup. — M.: Berrana —I'pad, 2013.

6. Aunrebpa : 8 kimacc: meronndeckoe mocodue / E.B. bynko, A.I'. Mep3isk, B.b. TTonouckwid,
M.C. Sxup. — M.: Berrana —I'pad, 2013.

7. Aunrebpa: 9 xnacc: y4eOHUK JUTsl ydanmxcst 00meo0pa3oBaTeNbHbIX yupekaeHui / A.l.
Mep3insk, B.b. [Tononckuii, M.C. fAxup. — M.: Benrana —I'pad.( ['oToBUTCS K BBITyCKY B
2014r.)

8. AunreOpa: 9 kjacc: TUAAKTHYECKHE MaTepHUalbl: COOPHUK 33]1a4 U KOHTPOJIBHBIX pabot/ A.T.
Mep3snsix, B.b. Ilononckuit, M.C. Skup. — M.: Bentana —I'pad. ( ['oToBUTCA K BBITYCKY B
2014r.)

9. Aure0Opa : 8 kimacc: meronuyeckoe mocodue / E.B. bymko, A.I'. Mep3isk, B.B. TTonouckwid,
M.C. Sxup. — M.: Benrana —I'pad. ('otroBuTcs K Bblmycky B 2014r.)

Cnpagounvie nocobus, HayuHO — RONYAAPHASA

U ucmopuuecKkas 1umepamypa
1. AraxanoB H.X., [lonmunckuit O.K. MaremaTtuka: paifoHHbIe onuMmnuazisl :6-11 kimaccel. — M.:
[Tpoceemienue,1990.
I'aBpunosa T.J[. 3annMarenbHast MmareMaTuka:5-11 knaccel. — Bonrorpan: Yuunrens, 2008.
Jlesutac I'.I'. HecrangaptHble 3anaun no maremartuke.- M.: Unekca, 2007.
ITepmu C.C., Ilepau b.C. CtpaHuib! pyccKOW HCTOPUM HAa YpOKax MaTeMaTUKH. — M. :
[Tenaroruka-IIpecc,1994.
[Muayrun JI.®. 3a cranunamu yuebnuka anredpsl. — M.: Ilpocsemenue, 2010.
[Toia /Ix. Kak pemats 3agauy? — M.: IIpocBenienne,1975.
[Ipounssonos B.B. 3agaun Ha Beipoct. — M. : MHUPOC, 1995.
®apkoB A.B. Marematuueckue onuMmnuaabl B mkose : 5-11 kimacesl. M.: Aitpuc-IIpecc, 2005.
Ounuknoneaus qia gereu. T.11 : Marematnka. — M.: ABanTa+,2003.
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I1. ITeyaTHBIE MOCOOHS

1. TaGnwuirer o anredpe st 7— 9 Kiaccos.

2. IlopTpeTsl BbLAAIONIUXCS IeATeNIel MaTEMAaTUKH.
I11. UndopmanmoHHbIe cpeacTBa



1. Komnekuus MeauapecypcoB, 31eKTPOHHbIE 0a3bl JaHHBIX.
2. UnTepHer.
V. JxkpaHHO-3BYKOBbBIE OCOOMSI.
1. BuzpeoduiabMbl IO UCTOPUU PA3BUTHUSI MATEMATUKH, MAaTEMAaTHUECKUX UACH U METOJIOB.
V. TexHu4eckue cpeacTBa 00yyeHust
1. Kommbiorep.
2. MynbTUMEIUANPOCKTOP.
3. OkpaH (Ha IITaTUBE UM HABECHOM).
4. UnTepakTuBHAs JOCKA.
VI. YueOHO-TpaKkTHUYecKas U y4eOHO-1a00paTopHOe 000py/iI0BaHue
1. KomIuieKT 4yepTEéxXHBIX HHCTPYMEHTOB (KJIACCHBIX U Pa3/1aTOYHBIX): JIMHEHKA, TPAHCIIOPTHUD,
yroasHEK (30°, 60°), yrompHUK (45°, 45°), IUPKYIb.
2. HaGops! ayis MoaenupoBanus (IBETHas Oymara, KapTOH, KaJIbKa, KJI€H, HOXKHUIIBI, IIACTUIINH ).



