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IIporpamma no anreope ais 7 — 9 kiaccos

0011e00pPa30BaATEIbHBIX YUPEKIACHUH
YMK Mepsask A. I'., I[losonckuii B. b., Padbunosuu E. M., ixkup M. C.

Pabouast mporpamma 1o Kypcy anreOpbl 7 Kiacca HamucaHa Ha OCHOBE €IUHOM
KOHIEMIIMK MPEernoaBaHusl MaTeMaTUKUA B CpeIHEW IIKoje, pa3paboTaHHoW Mep3iskoM
A.Il'., Tlomouckum B.b., Axupom M.C. — aBTopamm yueOHuKa «Ausredpa, 7 Kiaccy,
BKJIFOYEHHOTO B CUCTEMY «AJITOPUTM yCIIEXA.

CooTBeTCTBYET (hefiepalibHOMy TOCYIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY
OCHOBHOTO 00111eT0 006pazoBanus (2010 r.).

JInyHOCTHBIE, MeTanpeMeTHbIE U NIPeAMETHBIE Pe3ybTAThl 0CBOCHHS COACPKAHUS
Kypca MaTeMaTHKH

N3yuyenue anreOpsl MO AAHHOW MporpamMMmMe  CHocoOCTBYET (hOPMHUPOBAHUIO Y
YVYALIMXCS JIMYHOCTHBIX, MeTAaNpeAMeTHbIX, IpeIMeTHbIX pe3yJabTaTOB 00y4YeHUs,
COOTBETCTBYIOIIUX TpeOoBaHusIM DenepalbHOro rocyJapCTBEHHOTO 00pa30BATEILHOIO
CTaHJapTa OCHOBHOT'O OOIIEro 00pa3oBaHUsI.

JINYHOCTHBIE pPe3yJIbTaThI:

1) BocmuTaHUE POCCUIICKON IpaKTaHCKON MICHTUYHOCTH: MATPUOTU3MA, YBOKCHHUS
Kk OTeuecTBy, OCO3HaHMUS BKJIAJla OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MHUPOBOMU
HayKU;

2) OTBETCTBCHHOE OTHONICHWE K YYCHHIO, TOTOBHOCTh H  CIIOCOOHOCTb
oOyyaromuxcst K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBALIUU K
O0OYyYEeHHIO U TIO3HAHUIO;

3) oco3HaHHBII BHIOOpP W MOCTPOCHUE AATBHEHUINCH MHIUBUAYAILHOW TPACKTOPHH
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MHUpE Mpodeccuii U npodheccuoHanbHbIX
MPEANOYTEHUH C YUYETOM YCTOMUMBBIX MO3HABATEIbHBIX MHTEPECOB, a TAKXKE Ha
OCHOBE (DOPMHUPOBAHUS YBAXKUTEIBHOTO OTHOLIEHHUS K TPYAY, Pa3BUTHE OIbITa
Y4acTHs B COLIMAJIBHO 3HAYUMOM TPY/E;

4) yMeHHE KOHTPOJHMPOBATH MPOIECC M Pe3yabTaT y4eOHON M MaTeMaTHYECKOM
NEeSATENBHOCTH;

5) KPUTHUYHOCTh MBIIUICHUS, HWHUIMATABA, HAXOMAYMBOCTh, AKTUBHOCTH IIPH
pELICHUN MaTeEMaTHYECKUX 3a/1a4.

MeTanpeaMeTHble pe3yJIbTaThI:

1) yMeHHe CaMOCTOSTENIFHO OINpPENCNATh IEIH CBOEr0 OOy4YeHHUs, CTaBUTh H
dbopmynupoBath sl ceOs HOBbIE 3aaun B y4&Oe, pa3BHBaTh MOTHBBI U
MHTEPECHI CBOEH MO3HABATEIILHOM JAEATEIILHOCTH;

2) YMEHHUE COOTHOCUTH CBOM JICHCTBUS C TUNIAHUPYEMBIMH PE3yJIbTaTaMH,

OCYUIECTBJISATH KOHTPOJb CBOEH ESITEIbHOCTH B IIPOLIECCE JOCTHIKEHUS
pe3ynbTaTa, ONpeaessaTh CIocoObl IEUCTBUI B paMKax MPEI0KEHHBIX YCIOBUH U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS
CUTYyallueH;

3) yMeHHe onpeAeisaTh MOHITHS, CO3/IaBaTh 0000IICHHS, YyCTaHABINBATh



aHaJIOTUH, KJIaCCU(PHUIIMPOBATH, CAMOCTOSITEIbHO BRIOUPATh OCHOBAHUS U
KPUTEPHUH JIJIs1 KJlacCUUKAIUK;

4) yMeHHue yCTaHaBIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE
paccyxJieHue, ymMo3akitoueHue (MHAYKTUBHOE, IETYKTUBHOE U TI0 aHAJIOTUN) U
JienaTh BBIBOJIBI,

5) pa3BuTHE KOMIIETCHTHOCTH B O0OJACTH HCIOJb30BaHUSA HWH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHA.

6) mepBOHAYAIEHBIC TPEJCTABICHHUS 00 MACSIX M O METOJaX MaTeMAaTHKH KakK 00
YHHUBEPCAJIbHOM SI3bIKE HAyKH U TEXHUKE, O CPEICTBE MOJACITUPOBAHUS SBICHHIA
U TIPOIIECCOB;

7) yMeHHe BUACTh MAaTEMAaTHUYECKYIO 337a4y B KOHTEKCTE MPOOJIEMHOW CUTyalluy B
JIPYTUX TUCIUTIINHAX, B OKPYKAIOIICH KU3HU;

8) yMeHHe HaXOIWTh B PA3IUYHBIX NCTOUYHUKAX WH(POPMAIIHIO, HEOOXOAUMYIO IS
pelieHus MaTeMaTUYecKuX MpoOJieM, U TMPEACTABISATh €€ B MOHATHON (dopme,
MPUHUMATh PEIICHHE B YCIOBUSIX HEMOJTHOW WJIM M30BITOYHOWM, TOYHOW WIIU
BEPOSITHOCTHON MH(DOpMaIuy;

9) yMeHHE TOHUMATh M HCIIOJH30BaTh MaTEMaTHUCCKUE CPEJCTBA HAIISTHOCTH
(rpaduku, TAOMUIBI, CXEMbl © JIp.) IJs WUIIOCTpAIlMM, WHTEPIpETaIny,
apryMeHTaI1H.

10) yMmeHue BBIABUTATh THIOTE3bl MPH  PEIICHUM  3aJa4dl  TOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

11) moHUMaHWE CYIIHOCTH AJTOPHUTMHUYCCKUX TPCANHCAHWA ©  YMCHHUE
JICIICTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM allTOPHUTMOM.

IIpenmeTHble pe3yJibTAThI:

1) oco3HaHuWe 3HAUCHHSI MATEMATHUKH 11 TOBCEHEBHOM JKU3HU YEIIOBEKA,

2) TpeACTaBICHHE O MaTeMaTHYeCKOW Hayke Kak cdepe MaTeMaTH4ecKOi
NeSATeNIbHOCTH, 00 »Tamax e€ pa3BUTHI, O €€ 3HAUMMOCTH JUIs Pa3BUTHUSA
[IUBUJTU3AIINH;

3) pasButHe yMeHHMH paboTaTh ¢  y4eOHBIM  MAaTEMAaTHYECKHMM  TEKCTOM
(aHaM3MpPOBaTH, U3BJICKATH HEOOXOAMMYIO MH(GOPMAIINIO), TOYHO M TPaAaMOTHO
BBIPKATh CBOM MBICTU C TPUMEHEHUEM MaTEeMaTHYECKON TEPMHUHOJIOTHH U
CUMBOJIMKH, TIPOBOJUTH KJIacCUDUKAIIH, TIOTUYECKHE 000CHOBAHMUSI.

4) BraameHue 0a30BBIM MMOHATHHHBIM amlapaToM II0 OCHOBHBIM pasjeiam
COZIEPKaHUS;

5) Cucremarnveckue 3HaHUS O PYHKIUAX U UX CBOWCTBAX;

6) mpakTUYEeCKH 3HAYUMbIC MAaTEMaTHYECKUE YMEHUS M HAaBBIKU, HX MPUMEHEHHUE K
PEIICHUI0O MaTeMaTHYeCKMX W HeMaTeMaTW4YeCKUX 3ajJad, MpeAroarariiee
yYMCHHE:

® BEHITIOJIHATH BBIYUCIICHUS C JICHCTBUTCIIBHBIMUA YHCIIAMH,
® peIIaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMBI YPABHEHU U HEPABEHCTB;

o pelaTth TEKCTOBBIE 3aJaud apU(PMETHUECKUM CIOCOOOM U C IOMOIIBIO
COCTABJICHHUSI U PEILICHHS YPAaBHEHU, CUCTEM YPABHEHUN U HEPABEHCTB;
o UCIIOJIb30BaTh  ajredpanveckui «SI3BIK» I OINMCAHMUS TPEIMETOB

OKPYKAromICro Mmupa U Co3J1aHrA COOTBECTCTBYIOIUX MATCMATHYCCKUX MOI[CJ'IGﬁ;



o MPOBOJUTh  MPAKTHUYECKUE  PACUEThl: BBIYUCICHHS C  MPOICHTAMH,
BBIUMCIICHUSI C YHCIOBBIMH TMOCIIEAOBATEIHHOCTSIMHU, BBIYUCICHUS CTaTHCTHYECKUX
XapaKTEePUCTHK, BHITTOJIHEHUE MPUOIMKEHHBIX BIYUCIICHUH;

® BEITIOJHSATH TOXK/IECTBEHHBIC MPEOOPa30BaHMS PAIlIOHATBHBIX BRIPAKECHUH;

® BBHITIOJTHSTH OTIEpaIliy HaJ MHOYKECTBAMH,

e yiccae0BaTh GYHKIIMU U CTPOUTH UX TpaduKH,

® YNTAaTh W WHCIIOJB30BaTh HWHQPOPMAIMIO, TPEICTABICHHYIO B BHAC TaOJHIIBI,
JTyarpamMMebl (CTOJI0YaTOM MIIM KPYroBOM), TpaudecKoM BHUJIC;

® pemaTh MPOCTEHIIe KOMOMHATOPHBIC 3a/1aUH.

MecTo kypca ajaredpbl B y4eOHOM IJIaHe
bazucHeIil yueOHbIN (00pa3oBaTeNbHBIN) IJIaH HA U3YYEeHHE alreOpbl B 7-9 Kiraccax
OCHOBHOM IIKOJIBI OTBOJAUT 3 yU€OHBIX 4acOB B HEJIEIIO B TEUEHUE KaXA0Ir0 roja
oOyueHus, Bcero 306 yacos. YueOHOE BpeMsi MOKET ObITh YBEIMUEHO /10 4 4acOB B
HEZEJI0 32 CYET BApUATUBHOM YacTU 0a3MCHOrO IJIaHa.

Ilnanupyembie pe3yJbTATHI H3y4YCHUS
aare0psl B 7-9 kiaccax

Anzebpauueckue eviparxccenus
BBITyCKHHUK HAydNTCS:

* OIICPUPOBATh TOHSATHUSMHU «TOXKIECTBO», «TOXICCTBEHHOE NPeoOpa3oBaHUE,
pelnIaTh 3a1a4n, coJiepskaiie OyKBeHHBIC JaHHbBIC; padoTaTh ¢ GopMyIaMu;

* BBITIOJIHATH TIPEOOpPa30BaHUs BBIPAKEHUH, CONEPIKANINX CTEMEHU C IEIBIMU
MOKAa3aTeIISIMU M KBaIpaTHBIC KOPHU;

* BBITIOJIHATh TOXJICCTBEHHBIC IMPEOOPa30BaHMs pPallMOHAIBHBIX BBIPAKECHUH Ha
OCHOBE MPAaBHJI JICHCTBUN HaJ MHOTOWJICHAMH M aJreOpandecKuMu ApoOsSMU;

* BBITIOJIHATD PA3JIOKCHUE MHOTOUJICHOB HA MHOYKHTEIIH.

BoinyckHux noayuum 603MOMCHOCHb HAYYUMbCA.:

* BLINOJHAMb ~ MHO20ULA20BblE  NPEOOPA306AHUSL  PAYUOHAILHBIX — BbIPAJCEHUL,
NPUMEHSIS WUPOKUL HADOP CNOCOb08 U NPUEMO8;

* NPUMEHAMb MOHCOeCMBeHHble NPeodPA308AHUsL O peuleHUs 3a0ay U3 Pa3IuyHbIX
pasoeinos Kypca.

YpaBHeHust

BpinyCKHUK Hay4uuTCS:

* pelmarth OCHOBHBIC BU/bl PAaLMOHAIBHBIX YPaBHEHUW C OJHOM IIEPEMEHHOM,
CUCTEMBI IBYX YPABHEHUN C IBYMs IEPEMEHHBIMU;

* IOHUMAaTh YPAaBHEHUE KAK BAXKHENIITYI0 MAaTEMAaTHYECKYIO MOJAENb JJIsSI OIMCAHUS U
M3Y4YEHUsI pa3HOOOpa3HBIX peajbHBIX CHUTyallud, peniarb TEKCTOBbIE — 3aJauu
anreOpandyecKkuM METOJIOM;

* IPUMEHATHh Tpaduueckue TMpeACTaBICHUS [Js HCCIEIOBaHUS YpPaBHEHUI,
HCCIIEIOBAHUS U PEIICHUS CUCTEM YPAaBHEHUH C JBYMS IIEPEMEHHBIMU.

Buinycknuk nosyuum 603mMoicHOCMb !



* 0811a0emb CHeYUaNIbHLIMU NPUEMAMU PeleHUs YPAGHEHUU U CUCTeM YPAGHEHULL,
VBEPEHHO NPUMEHAMb Annapam YpagHeHull O/ peuwleHus PAa3HooOpasHviX 3aday u3
MAMeMamuKu, CMENCHbIX NPeOMemos, NPAKMUKU,

* NpUMEHAMb epaguiecKkue npeocmasienuuss 0sl UCCIe008aHUsL YPABHEHU, CUCmeM
VpasHeHutl, cooepicawux bykeenHvie Kodphuyuenmeol.

HepaBencrBa

BbIyCKHHUK HAYIHUTCS:

* IOHUMATh ¥ IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIICHUEM
HEPAaBEHCTBA, CBOICTBA YHCIIOBBIX HEPABCHCTB;

* pelIaTh JUMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW M HMX CUCTEMBI; PEIIaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil Ha rpaduyecKre NpeCTaBICHNUS;

* IPUMEHSTH anmnapar HEPaBEHCTB MJSl PEHICHMs 3aad U3 Pa3IUYHBIX Pa3fesioB
Kypca.

Buinyckuux nonyuum 603mMox#CcHOCMb HAYYUMBCAL

* PA3HOOOPAZHBIM NPUEMAM OOKA3AMETbCBA HEePABEHCME, YBEPEeHHO NPUMEHSb
annapam Hepasencma OJisl peueHUs pa3sHO0OPA3HbIX MAMEMAMu4eckux 3a0ay u 3a0ay u3
CMEIICHBIX NPeOMEemos, NPAKMUKU,

* npuMeHAms  epaguueckue npeocmasieHus Ojsl  UCCIe008AHUS  HEPABEHCMS,
cucmem HepaseHCcms, cooepiHcauux OyKeeHHvle Ko puyuernmaot.

YucjioBble MHOKECTBA

BBINYCKHHUK HAYIHTCS:

* IOHUMATh TEPMHUHOJIOTHIO W CHMBOJIMKY, CBSI3aHHBIC C IOHSITHEM MHOXKECTBA,
BBITIOJTHSATE OIIEPAIMH HaJl MHOXKECTBAMH,

* KCIOJIb30BAaTh HAYAJILHBIC MTPEICTABICHUS O MHOYKECTBE JICHCTBUTEIBHBIX YHCEIL.

Boinyckuux noayuum 603mMoiCHOCMb .

* Pazeusamv npedCmasieHue 0 MHONCECMBAX,

* Pazeueamv nPeocmasienue 0 Yucie U YUCI08bIX CUCMEMAX OM HAMYPAIbHbIX 00
0elicCmBUMEeNbHbIX YUCEeTl;, O POJU BbIYUCTIEHUL 8 NPAKMUKE,

* pazeumov u yeayoume 3HAHUS O OeCAMUYHOU 3ANUCU OeUCMBUMETbHbIX Yuce
(nepuoouueckue u Henepuoouyeckue opoou).

DOyHKIUU

BBITyCKHHUK HAydUTCS:

® [IOHUMATh U UCIOJIb30BaTh QYHKIIMOHAIBHBIC TTOHSATHUS, SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE 0003HAUEHUS);

* CTPOUTH TpadUKH DJIEMEHTAPHBIX (DYHKIIMH, UCCIIEIOBATH CBOMCTBA YHCIIOBBIX
(GyHKIMIA Ha OCHOBE M3YyYCHHUsI IOBEICHUS UX TPaA(UKOB;

* IOHUMATh (PYHKITUIO KaK BOKHEHUIITYI0 MAaTEMATHIECKYIO MOJIEIb JIsl OTIUCAHUS
MIPOIIECCOB U SBJICHUN OKPY’KAIOIIETO MUPA, TPUMEHATh (DYHKIIMOHATBHBIN SI3bIK TSI
OTIMICAaHMS M MCCIICIOBAHUS 3aBUCUMOCTEN MEX Ty (PU3NYECKUMU BETUINHAMU;

* [IOHUMATh U KCIIOJIH30BATH S3BIK MOCIEA0BATEILHOCTEN (TEPMUHBI, CAMBOJIMYECKHE
0003HauEHNs)



* IPUMEHSTH (POPMYJIbL, CBA3AHHBIE C ApUPMETHUECKON U T€OMETPUIECKON
pOrpeccusiMu, U anmapar, chOpMUPOBAHHBIN MPU U3YyUYEHUHU JPYTUX Pa3liejoB Kypca, K
PELIEHHUIO 33/1a4, B TOM YUCJE C KOHTEKCTOM M3 PEaIbHOM KU3HH.

Buinycknuk nonyuum 603moocnocms:

* NPOBOOUMDb UCCAEO0B8AHUSL, CEA3AHHbIE C U3YUeHUeM CEOUCME PYHKYULL, 8 MOM
yucae ¢ UCNONb30BAHUEM KOMNbIOMEPA, HA OCHOBE 2PApUKO8 U3YUEeHHbIX YHKYUT
cmpoums bosiee ClodicHbie epapuru (KyCcoUHO-3A0aHHbIE, C «BLIKOJIOMBIMUY MOUKAMU U
m.n.);

* UCNONb3068aMb PYHKYUOHATIbHBIE NPEOCIABIeHUS U CBOUCBA DYHKYUL peuleHUs]
Mamemamuyeckux 3a0ay U3 pasiudHulx pazoeios Kypca,

* pewamv KOMOUHUPOBAHHbBIE 3A0a4U C NpUMeHeHUeM opmyn N-20 UleHa U CYMMbl
nepeuvlx N wjieHo8 apupmemuyeckol u 2eoMempuyeckol npocpeccuil, NPUMeHss npu 3Mom
annapam ypasHeHUuil U HepaeeHCms;

* NOHUMAMb APUPDMEMUUECKYIO U 2eOMEMPULECKYI0 NPO2PeCCUU KaK OyHKYUuU
HAmMypaibHO20 ApeyMeHma, Ce53bl8ambsb apuphMemuyecKyro npocpeccuro ¢ TUHEUHbIM
DPOCHIOM, 2e0MEMPUYECKYIO — C IKCHOHEHYUANbHBIM POCHIOM.

DJIeMeHThI NPUKJIAHOI MaTeMAaTHKHU

BrinmyckHUK HAyduTCS:

* HCIIOJIb30BaTh B XOJ€ PEIICHUS 3a/1a4 3JIEMEHTAPHbBIC MPEICTABIICHUS, CBA3AHHBIE C
MPpUOIMKEHHBIMU 3HAYCHUSMH BEJIUYHH;

* HCIIOJIb30BaTh MPOCTECHUININE CTIOCOOBI MPEACTABICHUS M aHAIM3a CTATUCTUICCKUX
JIaHHBIX;

* HAXOJIUTh OTHOCHUTEIBHYIO YaCTOTY M BEPOSTHOCTD CIyYatHOTO COOBITHS,

* pelaTh KOMOMHATOPHBIC 3a7]a4l Ha HAXO0XKJICHUE YKCiIa 00BEKTOB HIIH
KOMOWHAIIUH.

Buinyckuuk noayuum 603mMoiCHOCY '

* NOHAMb, YMO YUCT0BbLE OAHHbIE, KOMOPble UCNONILIYIOMCSL OIS XAPAKMEPUCMUKU
00bEKmM0G OKPYAHCAIOULe20 MUpA, ANAI0MCS NPEUMYUECMBEHHO NPUOIUNHCEHHBIMU, YMO NO
3anucu NPUOTUNCEHHBIX 3HAYEHUL, COOEPHCAUUXCS 8 UHPOPMAYUOHHBIX UCIOYHUKAX,
MOJCHO CYOUMb 0 NOSPEULHOCTNU NPUOTUNCEHUS,

* NOHAMb, YUMO NOSPEUHOCb PE3VIbMAMAa 8bIYUCTEHUL O0JIHCHA OblMb COUIMEPUMA
¢ NO2PEUHOCMbIO UCXOOHBIX OAHHBIX,

* npUOOpecmu NEPEBOHAYANLHBIL ONBIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEeHUU
onpoca 00wWecmeeHH020 MHeHUsl, OCYWeCMEIAMb UX AHAU3, NPEOCABIISIMb Pe3yIbmambl
onpoca 6 eude madbauysl, OUACPAMMbL;

* npuobpecmu onvim nPoEeOeHUst CIY4aAUHbIX IKCNEPUMEHINOE, 8 MOM YUCTE C
HOMOWBIO KOMNBIOMEPHO20 MOOEIUPOBAHUSL, UHMEPNPEMAayUU Ux pe3yibmamos,

* HAYUUMbCS HEKOMOPBIM CHeYUATbHIM NPUEMAM PeueHUs KOMOUHAMOPHBIX 3A0ay.

Conep:kanue Kypca ajareopsl 7-9 kiaccos.

O0mas xapakTepucTUKA Kypca ajaredpsbl B 7-9 kiaccax



Coneprxkanue Kypca anreopsl B 7-9 kiiaccax mpeCcTaBICHO B BUE CISAYIOIINX
coJiepKaTeNIbHbIX Pa3/iesioB: «AJredpa», «Yuca0Bble MHOKECTBA», «DYHKIMI,
«JIeMEeHTBI NPUKJIATHON MATEMATHKI, KAJITeOpa B HCTOPUYECKOM PA3BUTHM.

Copnepxanue pazzgena «Aaredpa» GopMupyeTr 3HaHUS O MAaTEMATHUYECKOM S3bIKE,
HEO0OXOIUMBbIE JUIsl PEIICHUsS MaTeMaTHYeCKUX 3ajad, 3a7a4 U3 CMEXHBIX AUCIUIUIMH, a
TaK)Ke MpaKTHYeCKuX 3anad. M3ydeHuwe matepuana crnocoOCTBYeT (HOPMHUPOBAHUIO Y
yUYaluXcsi MaTeMaTUYECKOro anmapara peuieHus 3ajad ¢ IOMOIIbI0 YPaBHEHUI, CUCTEM
YPaBHEHHU U HEPABEHCTB.

Martepuan JaHHOrO paszzelia MpeCTaBIeH B AaCIEKTe, CIOCOOCTBYIOIIEM
(GOpMHUPOBAHUIO y yUYalIUXCA YMEHHUS TOJIb30BATHCS aNTOPUTMaMHU, CYIIECTBEHHAs POJb
MIPU 3TOM OTBOJIUTCS] PA3BUTHUIO aJITOPUTMHUYECKOTO MBIILUICHHS] — BAXKHOM COCTaBIISIFOLIEH
MHTEJUIEKTYaJIbHOTO Pa3BUTHSI YEJIOBEKA.

Copepxxanue pasnena «Uuca0Bble MHOKECTBA» HAIEJICHO HAa MaTEMaTHYECKOE
pa3BUTHE ydanuxcs, GOpMHpPOBAHHE Y HHUX YMEHHUS TOYHO, CKAaTO W SICHO H3Jararb
MBICJIM B YCTHON M MUCBMEHHOW peur. MaTepuan paszenia pa3BUBAET MOHATHE O YUCIE,
KOTOPOE CBA3aHO C U3YYEHUEM JIEUCTBUTEIbHBIX YHCEL.

Lenb conepxkanus pazaena « PyHKIUN» - TOJIYYEHUE IIKOJIbHHUKAMH KOHKPETHBIX
3HAHUM O (YHKIMU KaK BaKHEHIIeW MaTeMaTUYeCKOW MOJIeu JJIsi OINHUCAaHUS U
UCCJICIOBAaHMUSI  Pa3HOOOpPA3HBIX IMPOIECCOB M  SIBJICGHUM  OKPYXKAIOIIET0  MUpA.
CoOOTBETCTBYIOIIUI MaTepuana CIOCOOCTBYET pa3BUTHIO BOOOpPAXKEHUS M TBOPUYECKHUX
CIIOCOOHOCTEM y4YalllMXCsl, YMEHUIO WCIOJb30BaTh PA3NIUYHBIE SA3BIKM MaTeMaTHKU
(cII0BECHBIN, CUMBOJIMYECKHM, TpapUUeCcKuil).

Copepxkanue pasnena «JieMeHThbl NPUKJIAAHOH MATeMAaTHKH» PACKPBIBAIOT
MPUKIAAHOE U MPAKTHYECKOE 3HAYEHUS MAaTEMATUKU B COBPEMEHHOM Mupe. Matepuai
JAHHOTO pazjena CrocoOCTBYET (POPMUPOBAHUIO YMEHHMSI MIPEACTABIATh U AHAJIM3UPOBATH
pazMyHyl0 HMHQOpPMALMIO, TOHUMAHUIO BEPOSTHOCTHOIO  XapaKTepa peallbHbIX
3aBUCUMOCTEM.

Pazgen «AgareOpa B HCTOPHMYECKOM  Pa3BUTHMW»  [pPEIHA3HAYEH s
(dbopMHUpOBaHUS TIPEICTABICHUI O MAaTEMAaTUKE KaK YacCTH YEJIOBEYECKOW KYIbTYPHI, IS
00I11ero pa3BUTHsI MIKOJILHUKOB, CO3/IaHUS KYJIBTYPHO - HCTOPUYECKOM Cpeibl 00yUeHUSI.

AJsiredOpanvyecKue BbIPpAKEHUA

BrlpakeHne ¢ TNEpEMEHHBIMH. 3HAYEHUE BBIPAXKEHUA C MEPEMEHHBIMHU.
JlomycTuMmble 3HaueHHe MepeMeHHbIX. ToxkaecTBo. TokaecTBeHHbIE NpeoOpa3zoBaHHUs
anredpandecKkux BoIpakeHUH. J{oka3aTenbCTBO TOXIECTB.

CreneHb ¢ HaTypaJIbHBIM MOKazaTesieM M €€ cBoicTtBa. OaHowieHbl. OaHOYICH
ctagaaptHoro Bujaa. Crenens ogHowIeHa. MHOrowIeHsl. MHOro4sieH cTaHJapTHOIO BU/IA.
Crenenp MHOrowieHa. CJ0OK€HHE, BBIYUTAHUE U YMHOXXEHHUE MHOTOWIEHOB. DOpMYIbI
COKpAILEHHOI'0 YMHOXKEHUS: KBAApPaT CyMMbl M KBAaApaT PA3HOCTH JBYX BBIPAKECHUH,
IIPOM3BEACHUE DPA3HOCTH U CYMMBI JBYX BBIp@KECHUH. Pa3no)keHne MHOTrOWIEHOB Ha
MHOXHUTENN. BeiHECEHUE 00111ero MHOKHUTENS 32 CKOOKUA. MeTo rpynnupoBku. PasHOCTh
KBaJpaToB JBYX BbIpakeHuid. CyMMa M pa3HOCTb KyOOB IBYX BbIpakeHuil. KBagpaTHbIi
TpéxwieH. Kopenb kBaapatHoro tpéxuneHa. CBOWCTBa KBaJgpaTHOTO TPEXUJIEHA.
Pa3znoxxenue kBagpaTHOro TpEXUaeHa Ha MHOKUTEIIN.

Paunonansueie  BblpakeHus. lLlenbie  BblpakeHus. J{poOHble  BBIpa)KeHUS.
PanmmonanbHass npoO6b. OCHOBHOE CBOWCTBO palmoHaidbHOM apobu. CroxeHue,



BbIUUTAHUE, YMHOXKEHUE U JEJIEHUE PallMOHAIBHBIX Apobei. Bo3Benenue pannoHalIbHOM
Apodbu B cTeneHb. TOXIECTBEHHbIE NPEe0Opa30BaHUS PALUOHAIBHBIX BBIPAKEHUH.
CreneHs ¢ LeIbpIM IOKA3aTENEM U €€ CBOWCTBA.

KBanpaTtHble KOopHU. ApUPMETHUECKUH KBaJIpaTHBII KOpPEHb U €ro CBOICTBA.
ToxnecTBeHHbIe MpeoOpa30BaHMsI BBIPAXKEHUHM, COAEPKAIINUX KBAaJPAaTHbIE KOPHHU.

YpaBHenus

VYpaBHeHue ¢ onHOM nepemeHHOW. KopeHp ypaBHeHMs. PaBHOCHIIbHBIE ypaBHEHUS.
CBoiicTBa ypaBHEHMI ¢ OJHOW MEPEMEHHOW. YPAaBHEHHE KaK MaTeMaTHyecKas MOJEIb
pEeaIbHOM CUTYaLlHH.

JIuneninoe ypaBHeHue. KBaapatHoe ypaBHeHue. dopMyna KOpHEW KBagpaTHOTO
ypaBHeHus. Teopema Buerta. PannoHanbHble ypaBHEHMs. PelleHne panyoOHAIBHBIX
YPaBHEHUH, CBOAALIMXCSA K JIMHEMHBIM WIM K KBaJIpaTHbIM YypaBHEHHsAM. Pemenune
TEKCTOBBIX 33/J1a4 C TOMOIIBIO PAllMOHAJIBHBIX YPABHEHUN.

VYpaBHeHHe ¢ ByMsl IEpeMEHHBIMU. ['pauk ypaBHEHUS C ABYMs [IEPEMEHHBIMHU.
JIuHeliHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduK.

Cucrembl ypaBHEHUH € JByMsl NepeMeHHbIMHU. ['paduyeckuil MeTo] perieHus
CUCTEMBbl YPaBHEHUU C JBYMs I[I€PEMEHHBIMU. PellleHHe CHUCTEM ypaBHEHUH METOJ0M
IIOJICTAHOBKM U cJ0KeHusA. CUcTeMa JByX YPaBHEHUN ¢ JBYMS IIEPEMEHHBIMU KaK MOJEIIb
peanbHON CUTYaLUH.

HepaBencrBa

YucnoBele HEpaBeHCTBA M HX CBOMCTBA. CIOKEHHME W YMHOXEHUE YHMCIOBBIX
HepaBeHCTB. OLICHMBAHWE 3HAYCHMS BbIpaXeHUsA. HepaBEeHCTBO ¢ OJHOM NEPEMEHHOMU.
PaBHOCUMNIBHBIE HepaBeHCTBA. UHWCIOBBIE MPOMEXKYTKH. JIMHEHHbIE W KBAaJpaTHbBIC
HEPABEHCTBA C OAHON nepeMeHHON. CUCTEMBI HEPABEHCTB C OJHOW IEPEMEHHOM.

Yucsi0BbIe MHOKECTBA
MHoxecTBO U ero 3y1eMeHThl. CriocoObl 3a1aHusl MHOXKECTB. PaBHbIe MHOKecTBa. [TycToe
MHOkecTBO. [TomMHOXkecTBo. Onepanuu HaJ MHOKECTBaMU. MrocTpanus COOTHOIIEHU N
MEXy MHOXECTBAMHU C ITOMOILBIO Harpamm Juiepa. MHOXKECTBa HaTypajbHBIX, LENbIX,

m

palMoOHAJIBHBIX YKcell. ParmonanbHOe 9MCIo Kak IpoOb BUjga n, e MeEZ, n€ N, u kak
OeckoHeuHas nepuoandeckas ApooOs. [IpencraBnenue o0 uppalroHaILHOM YHUCTIE.
MHO0K€eCTBO IEUCTBUTENBHBIX Yncell. [IpencraBienne 1eHCTBUTEIBHOTO YMCIIA B BUJIE
OECKOHEYHOW HEMEePUOINYECKON AeCATUIHON qpoou. CpaBHEHHE JEHCTBUTEIBHBIX YHCEIL.
Ces3p Mexy MHOKecTBamu N, Z, Q,R.

DOyHKIUU

YucuaoBbie pyHKIHU

OYHKIMOHAJIBHBIE 3aBUCUMOCTH MEXIy BeluunHamu. [lonstue QyHKIUU.
OyHKIMSA KaK MaTeMaTHyecKasi MOJIeNb peajbHoro mpouecca. O6macTh onpeacsieHus: u
oOnacte 3HaueHus ¢yHkuud. CrnocoObsl 3amganus GQyHkuuH. ['paduk QyHKUIHUU.
[TocTpoenue rpadukoB (yHKIMIA ¢ oMoIIblo npeoOpa3zoBanuii ¢puryp. Hymu dyHkumm.
[IpomMexxyTkr 3HAKOMOCTOSHCTBA (YHKIUHU. [IpOMEXyTKHM BO3pacTaHusi U YOBbIBaHUS
GbyHKIHH.

Jluneitnas GyHknus, oOpaTHas MPOMOPLUUOHATBHOCTh, KBaJpaThudHas (QyHKITHS,
Qynkuus y=vX, ux cBOWCTBa ¥ rpaduKy.

YucsioBbIe NOCIEI0BATEILHOCTH



[TonsiTne urcioBoit mocneaoBaTebHOCTH. KOHEUHBIE 1 OECKOHEYHBIC
nocienoBaTenbHOCTU. CrocoObl 3a/1aHus MOCIEeI0BATENLHOCTH. ApudmeTndeckas u
reoMmeTrpuyeckas nporpeccuu. CBoicTBa YI€HOB apu(PMETHUECKON U TEOMETPUUYECKON
nporpeccuif. @opmyIibl 0011IETO WieHa apUPMETUISCKON U TEOMETPUUECKOM IPOrPECCUil.
®opMyIibl CyMMBI N- MIEPBBIX YJICHOB apUPMETHUECKON U T€OMETPUUECKON MTPOTPECCHIA.
CymMa GeCKOHEUHO reoMeTpudecKoil nporpeccu, y kotopoii 141 < 1 TIpencrasnenue
NEPUOUYECKON NECITUUHON APOOH B BUE OOBIKHOBEHHOMN APOOH.

DJIeMEeHThI NPUKJIATHON MAaTEeMATHKHU

Marematnueckoe mozaenupoBanue. I[IpoueHtHbie pacdy€Tbl. Popmysia CIOKHBIX
npoueHToB. [Ipubmkénnble BeuucieHus. AOCOTIOTHAS U OTHOCUTENIbHAS MTOTPEUTHOCTH.
OcHOBHBIC TIpaBUJa KOMOMHATOPUKU. YacToTa W BEPOATHOCTH CIyYalHOTO COOBITHSI.
Knaccuueckoe omnpenenenue BeposATHOCTH. HauvanbHble CBEOEHHST O CTAaTUCTHUKE.
[IpencraBnenne MaHHBIX B BUJAE TAOJMI], KPYTOBBIX M CTOJOYATHIX TUArpaMm, rpaduKoB.
CraTucTuyeckue XapakTepUCTHUKUA COBOKYIMHOCTH JIaHHBIX: CpEJIHEE 3HA4YC€HHE, MOJa,
pa3max, MearaHa BhIOOPKH.

Auredpa B HICTOPUYECKOM Pa3BUTUH

3apoxaeHre anreOpbl, KHUTa O BOCCTAHOBIEHWH U TMPOTUBOIOCTABICHUU
Myxammena anp — Xopesmu. Hcropust popMupoBaHusi MaTeMaTU4yecKoro sizbika. Kak
3apoaunack uaes  koopauHar.  OTKpeITE — UppalMOHalbHOCTH. W3 ucropum
BO3HMKHOBEHUs (opMyn i pemieHus ypaBHeHudd 3-i1 u 4-i1 creneneir. Mcropus
pa3BuTHs noHsATus GyHkiuu. Kak 3aponunacek Teopust BepositHocTeil. Uncna Oubonauym.
3anaya JI. [Tuzanckoro (®PuboHay4m) 0 KpoJUKax.

JL.®. Maraunkwuit. I1LJI. Yeosmes. H.W. Jlo6aueBckuii. B.Sl. bynsakoBckuii. A.H.
Konmoropos. @. Buer. II. ®epma. P. [ekapt. H. Tapranes. JI. Kapnano. H. AGens. b.
[Tackans. JI. IIuzanckuii. K. I'aycc.
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2 e Copepxanue yueOHOT0O XapaKTepuCcTHKA OCHOBHBIX BU/0B AeATEJIbHOCTH Y4eHHKA
S s MarepuaJia KosmmuecrBo (Ha ypoBHe y4eOHBIX JelcTBHUIl)
=nli =¥
= 4acoB
=
I'nasa 1)InneiiHoe ypaBHeHUe 15
€ OIHOH NTepeMeHHOM
1 Beenenue B anre0py 3 Pacnoznasame 4iCIIOBbIE BBIPAKEHUS U BBIPAKEHUS C IEPEMEHHBIMY, JINHEWHBIC YPABHECHMUS.
o [IpuBOaNTE IPUMEPBHI BBIPAXKEHUM C IEPEMEHHBIMY, TUHEUHBIX ypaBHEHUNH. COCTABIIATH
2 JInneniHoE ypaBHEHHUE C
OIHOH TIepeMEHHOf BBIpQ)KEHUE C TIEPEMEHHBIMHU 10 YCIOBHUIO 3a7a4i. BBIOIHATE peoOpa3oBaHus
BBIPQ)KEHUI: IPUBOIUTH MOJI0O0HBIE CllaraeMble, pacKpbIBaTh CKOOKkH. HaxonuTh 3HaueHue
3 Penrenue 3a1a4 ¢ moMoIbo S BBIP)KEHUS C IEPEMEHHBIMU TIPH 33/IaHHBIX 3HAYCHUSX MepeMeHHbIX. Kinaccupunuposarsb
YpaBHEHHIA anreOpandeckue BelpakeHus1. ONMUCHIBATh LIEJIbIE BHIPAKECHUS.
TToBToperuen 1 c%opmyﬂupoeamb OIpeJIeTICHUE JIMHEMHOrO ypaBHeH . Pemate nuHenHoe YPaBHEHHE B
CHCTeMATH3aLus o01eM BI/II[(G). HNHTteprpeTupoBaTh ypaBHEHHE KaK MaTeMaTHIECKYI0 MOLENb peallbHON
yIe6HOTO MaTepuana cutyanuu. ONUCHIBaTh CXEMY PEIICHHs TEKCTOBOM 3aa4M, IPUMEHATH €€ JUIs peIeHUs
3a1a4
Konrtponsnas padora Ne 1 1
I'naga 2 59
Leibie BbIpaKeHUs
4 ToX1eCTBEHHO PaBHBIE 2 Dopmynuposams:onpedeneHus: TOXKJIECTBEHHO PaBHBIX BIPAXKEHUH, TOKAECTBA, CTENEHH C
BbIpakeHMs. ToxaecTra HaTypaJIbHBIM MOKa3aTelleM, OJJHOWIEHA, CTAaHIapTHOIO BHUJIa OJHOUJIEHA, KO dUIIueHTa
OJITHOYJIEHA, CTENIEHU OAHOWIEHA, MHOIOWIEHA, CTETIEHN MHOTOYJIEHA;C80LCMEA: CTETIEHN
5 Crenens ¢ HaTypalIbHBIM 3

IIOKa3aTejiIeM

C HATYpaJIbHBIM IMOKA3aTCJIEM, 3HAKA CTCIICHU ; npasujia: 10Ka3aTCJIbCTBa TOXKIACCTB,




Homep
naparpaga

Conep:kanue y4eOHOT0

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATC/JIbHOCTH YYCHHKA

MarepuaJia Kosnmuecrso (Ha ypoBHe y4eOHBIX el cTBHIl)
4yacos
6 CBoiicTBa CTENEHU C 3 YMHOXEHHS OJJHOWIEHA HA MHOTOUWIECH, YMHOKEHHSI MHOTOWJIEHOB./[0Ka3bl6amsb CBONCTBA
HATypaJIbHBIM TOKa3aTelieM CTETICHH C HATYPaJbHBIM IMOKa3aTeleM. 3aiChIBaTh U JI0Ka3bIBaTh (DOPMYIIBI: TIPOU3BEICHUS
7 OTHOWICHE! 5 CYMMBI M Pa3HOCTH JIBYX BBIPAXKCHHH, PasHOCTH KBaZIpaTos ABYX BBIpQKEHUH, KBajparTa
CYMMBI M KBaJIpaTa pa3HOCTH JIBYX BBIPOKEHUH, CYMMBI KyOOB M Pa3HOCTH KyOOB JBYX
8 MHoro4seHbl BBIp@XKEHUI. Boiuuciams 3HaYCHUE BBIPAXKEHUM C IepeMeHHBbIMU. [ [puMeHsTh cBOMCTBa
9 P ———— 3 CTCTICHH TSI PEOOPa30BAHUS BRIPAKEHUH. BBIMOIHATE YMHOKCHHE OJTHOWICHOB H
MHOFOWICHOB BO3BEJICHUE OJJTHOWICHA B CTENEeHb. [[pUBOANUTH OJTHOUJICH K CTAHJAPTHOMY BUTY.
3anuchIBaTh MHOTOUYWICH B CTAHJAAPTHOM BHJIE, ONIPEIIEISITh CTEIIEHh MHOTOUICHA.
KonTposnsHas padora Ne 2 1 [Ipeo6pa3oBbIBaTH MPOU3BECHUE OJHOWICHA U MHOTOUYJICHA; CyMMBbI, Pa3HOCTH,
10 | YMHOXeHHe 0HOUICHA HA 4 MIPOU3BE/ICHUS JBYX MHOTOYWICHOB B MHOTOUWICH. BBITIONHATE Pa3JIoKeHHE MHOTOYJICHA Ha
MHOTOWICH MHOKHUTEJIH CIIOCOOOM BBIHECEHHSI O0IIIEr0 MHOKHUTEINS 32 CKOOKH, CIOCOOOM TPYIITUPOBKH,
1o popMysaM COKpaIéHHOTO YMHOKEHHUS U C IPUMEHEHHUEM HECKOJIBKUX CITOCOOOB.
11 | YMHoxeHHe MHOTOWIEHA Ha 4 Hcnonb30BaTh yKa3aHHbIE IPEOOPA30BaHKs B IPOLIECCE PENIEHUS YPABHEHHUH,
MHOTOJICH JI0KA3aTeNbCTBA yTBEPKICHUI, PEIIEHHs] TEKCTOBBIX 3a71a4
12 | Pa3noxeHre MHOTOUYJICHOB 3
Ha MHOKuTeNU. BeiHeceHue
00IIIEro MHOYXKUTEIIA 3a
CKOOKH
13 | Pa3znoxeHre MHOTOUJIEHOB 3
Ha MHOXXUTENU. MeTon
TPYIIHPOBKU
KonTponbnas padorta Ne 3 1
14 | IlpousBeneHue pa3HOCTH U 3




Homep
naparpaga

Conep:kanue y4eOHOT0

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATC/JIbHOCTH YYCHHKA

MarTepuaJa Komuiecrso (Ha ypoBHe y4eOHBIX JeiicTBHIT)
4acoB
CYMMBI JIBYX BbIpQ)KEHUH
15 | Pa3HOCTB KBaJpaToB IBYX 2
BBIPAKEHUN
16 | KBagpaTt cymMMbl U KBaapar 4
Pa3HOCTH JBYX BBIpAKCHUUI
17 | [IpeobpazoBanue 3
MHOTO4JIEHa B KBaJpar
CYMMBI WJIN Pa3HOCTHU JABYX
BBIPA)KCHUIN
KontponsHas padora Ne 4 1
18 | Cymma 1 pa3HOCTh KyOOB 2
JIBYX BBIpa)KCHUHN
19 | [IpumeHeHnE pa3InUHBIX 4
CIIOCO0O0B PA3IOKEHUS
MHOT'O4JIEHa Ha MHOXKUTENN
[ToBTOpEeHMEH 2
CHUCTEMAaTU3aLIHs
yueOHOro Marepuana
KonTponbnas padora Ne 5 1
I'nasa 3
12

DOyHKIUUHA




Homep
naparpaga

Conep:kanue y4eOHOT0

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATC/JIbHOCTH YYCHHKA

MarepuaJia Kosnmuecrso (Ha ypoBHe y4eOHBIX el cTBHIl)
4yacos
20 | CBs3u MeXy BEIMUMHAMH. 2 1Ipusooums ipuMephl 3aBUCUMOCTEN MEXKy BeTUYMHAMU. Pa3nuyare cpenu 3aBUCHUMOCTEH
OyHKIHS (GyHKIMOHATBHBIE 3aBUCUMOCTU. Onucvléams NOHAMU. 3aBUCUMON U HE3aBUCUMOMN
21 | CriocoGe sanamms dyHKmHE 5 MePEeMEHHBIX, (YHKIUH, apryMeHTa (PYHKINUU; CIIOCOOBI 3aJaHus (?yHKI_II/II/I. dopMyIHpoBaTh
OTIpeieNIeHus: 00JIaCTH onpeneseHust GyHKIUH, 00JacTi 3HaUeHNH QyHKIMH, Tpaduka
22 I'padux pynkumu GbyHKIUY, TUHEHHON QYHKIIUU, IPSMOU MPOMOPLUOHAIBHOCTH.
23 | Jluneiinas bynkimms, e8 4 BbllluC]l}ZZ}’lb 3Ha4YEeHHE (PYHKIMU 10 33JJaHHOMY 3HAUCHHUIO aPryMEHT. CocraBiath TaOIUIIBI
rpaduKy CBOHCTBA 3Ha‘IeHI/II/IU(1)yHKI_II/II/I. Crtpourts rpaduk Gynkuuu, 3aganaoi Tadbauuno. 1o rpaduky QyHkimm,
SIBJIIOILEHCS MOJIENBIO PEATIbHOIO MIPOLIECCa, OIPEAENISITh XapaKTEPUCTUKHU 3TOT0 IIpoLecca.
HosTopenuen 1 Ctpouts rpaduk TUHEHHON QYHKIIUU U MIPSMOI MPONOPLHOHAIBHOCTH. ONMUCKHIBATh
CHCTEMAaTU3allNA CBOWCTBA 3TUX (DYHKIIHH
y4eOHOTo MaTepuana
KonTponbnas padota Ne 6 1
I'naga 4 Cuctrembl
JINHEHbIXYpPaBHEHMH ¢ AByMS 20
nepeMeHHbIMU
24 | YpaBHEHUS C IBYMs 3
MIePEeMEHHBIMU IIpusooums npumepul. ypaBHEHHUS C ABYMS MIEPEMEHHBIMU; JIMHEHHOTO YPAaBHEHHUSI C JBYMSI
25 | Juneiisoe ypasnenue ¢ 3 MIEPEeMEHHBIMH; CHCTEMBI JIBYX JTUHCHHBIX YPABHCHHI C IBYMS IEPEMCHHBIMU; peabHbIX
TBYMA TICPEMCHHEIMH H €T0 MIPOLIECCOB, ISl KOTOPHIX YpaBHEHHUE C IBYMS IEPEMEHHBIMH U CHCTEMa YpaBHEHUH C
rpadHK JBYMsI IEPEMEHHBIMU SBJISIOTCS MaTeMaTUYECKUMU MOIeIsIMU. OnpeienaTh, IBISETCS I
napa 4ucell peleHueM IaHHOTO YPaBHEHHSI C IBYMSI
26 CucreMbl ypaBHEHHIA C 3 nepeMEeHHBIMU. DOpMYIUPO8aAMb. Onpeoeie s PEIIEHUs] ypaBHEHH ¢ ABYMS IEPEMEHHBIMU;

JBYMsI IEPEMEHHBIMHU.
I'paduueckuit meTon

YTO 3HAYUT PEIIUTh YPAaBHEHUE C IByMsI IEpEMEHHBIMU; rpaduKa ypaBHEHHUS C JBYMsI




Homep
naparpaga

Conep:kanue y4eOHOT0

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATC/JIbHOCTH YYCHHKA

MarepuaJia Kosnmuecrso (Ha ypoBHe y4eOHBIX el cTBHIl)
4acoB
pEeLIeHUs] CUCTEMBI IBYX [IEPEMEHHBIMU; TUHEHHOIO YPAaBHEHHUS C IByMsI IEPEMEHHBIMU; PEIIEHUS] CUCTEMBI
JIMHEWHBIX YPaBHEHUH C YPaBHEHUI C IBYMS IEPEMEHHBIMU;CE0LICEA YPABHEHUH C IBYMsI
JBYMSI IEPEMEHHBIMHU nepeMeHHbIMU. Onucviéams: CBOWCTBA Ipadka TUHEHHOTO ypaBHEHHUS B 3aBUCUMOCTH OT
N 3HaYEHU K03 PUUMEHTOB, rpaUUECKUIl METO PEIICHUSI CUCTEMBI JIB ABHEHUM C
27 | Pemenue cucteM JIMHEHHBIX 2 (bun - rpag AP JIBYX YP
. JBYMS IEPEMEHHBIMU, METO]T ITOJACTAHOBKU U METOJI CJIOKEHHUS 1151 PEILIEHHS] CUCTEMBI JIBYX
YpaBHEHUH METO/I0M . M .
TIOCTAHOBKH JMHEWHBIX YPaBHEHUH C IBYMs NIepeMeHHbIMU. Cmpoums TpapyuK THHSHHOTO YPaBHEHUS C
JBYMs IEpEMEHHBIMU. PeraTts CUCTEMBI IBYX JIMHEUHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU.
28 | Pemenue cucreM JIMHEHHBIX 3 Pewams TeKCTOBBIE 3a/1a4H1, B KOTOPBIX CUCTEMA JBYX JIMHECHHBIX YPABHEHHUH C IByMs
YPAaBHEHHH METOIOM MIEPEMEHHBIMH SIBJISIETCSI MATEMATUYECKON MOJIENIBIO PEATLHOTO MPOoIIecca, U
CJIOKCHHUA MHTCPIPECTUPOBATH PE3YyJIbTAT PCLUICHUSA CUCTECMBbI
29 Pemienue 3agau ¢ moMoIIbIO 4
CHUCTEM JIMHEHHBIX
YpaBHEHUH
[ToBTOpEenuen 1
cucTeMaTu3anus
yueOHOro Marepuana
KonTponbnas padorta Ne 7 1
IloBTOpPEHME U cUcTEMATH3ALMS 3
y4eOHOro marepuaJia
VYnpaxHeHus Uil IOBTOPEHUS Kypca 2
7 xnacca
WroroBas koHTpoJsibHasE paboTa 1
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2 ? Coaep:xanue yueOHOTo Koauuecrso XapakTepucTHKa OCHOBHBIX BU/10B AEATENLHOCTH yieHHKa
T 2 MarepuaJia 4ACOB (Ha ypoBHe y4eOHBIX JeilcTBHIA)

=

I'nasa 1 44
PanmonanbHble BbIpakeHUs
1 Pannonanbeuble 1pobu 2 Pacnosnasams 1enple pauioHanbHbIE BBIPAXKEHUS, APOOHBIE pallMOHATIbHBIC
. . BBIPAXCHMS, IPUBOJUTH IPUMEPBI TAKUX

2 OcCHOBHOE CBOMCTBO pallMOHAJILHON 3 p %, LIPHBOIL PHMED

pobu BbIpaXXeHUI. Dopmynuposams:onpeoenenus: pallioHaIbHOTO BbIPAKEHUS,
JOIYCTUMBIX 3HAYEHUI NIEPEMEHHOM, TOKIECTBEHHO PABHBIX BBIPAKEHUH,

3 Croxenue v BEIMUTAHUE 3 TOX/1€CTBA, PABHOCUJIbHBIX YPABHEHUH, PALIMOHAJILHOTIO YPABHEHMS, CTEIICHH C
panrOHaJIbHBIX Ilp06€I7I C HYJICBBIM IOKa3aTEJIEM, CTEIICHU C LICJIBIM OTPHULIATEIIbHBIM ITOKA3aTeJIeM,
OJIMHAKOBBIMH 3HAMEHATEIIIMU CTaH/IapTHOIO BHUJA Yncia, 00paTHON MPONOPLUUOHATIBHOCTH;CE80UCMBA: OCHOBHOE

4 O T —— 6 CBOWCTBO pallMOHATILHOM IpOOH, CBOWCTBA CTENIEHHU C LIEJIBIM ITOKa3aTeNeM,
PaIMOHANBHEIX IPOOEH ¢ pasHBIMU ypaBHEHUH, QYHKIMH Y = — ;npasuia: CIIOKEHUS, BHIYUTAHUS, YMHOKEHHS, ETICHHS
3HAMEHATEISIMU n

npo0Oeit, Bo3BeIeHUs Jpo0u B CTENIEHb; YCIOBHUE PaBEHCTBA APOOU HYIIO.
Kontponbnas padota Ne 1 P ’ PP 4 P P Y .
/Jlokazvieame CBOMCTBA CTENEHU C LIEIbIM NOKa3aTesneM. Onucviéams TpadudecKuil

5 YMHOXEHUE U JCIICHUE 4 METOJI pELICHUS YPAaBHEHUN C OJTHON NIEPEMEHHON./[pumersms OCHOBHOE CBOWCTBO
paioHanbHbIX 1pobeii. Bo3Benenue paloHaIbHON ApoOu i COKpalleHus U npeoOpa3oBanus 1pobeil. [IpuBoants
panroHanbHON APOOH B CTETIEHB npodu K HoBoMY (0011iemMy) 3HaMeHarteno. HaxoauTs cymMMy, pa3sHOCTb,

MIPOU3BEIEHNE U YAaCTH 1. BRIMONHATH TOXIECTBEHHBIE IT BaHUS

6 ToxnaecTBeHHbIE TpeoOpa3zoBaHUs 7 POM3BC/ICHHIC 1 HaCTHOC )1});))6e ol OKACCTBCHHEIC peobpasosa

PAIMOHATEHBIX BEIPAKEHHH paLMOHATLHEIX BbIPAXKEHHUH. Pewiamb ypaBHEHH C IEPEMEHHON B 3HAMEHATEN
npobu./Ipumenams CBOICTBA CTENIEHU C LIETBIM MTOKA3aTeNIeM JUisl MpeoOpa3oBaHUs
KonrtponbHas padora Ne 2 1




Conep:kanue y4eOHOTO

XapaKTepI/ICTI/IKa OCHOBHBIX BUI0B I1€ATCJIBbHOCTH YYCHHKA

]
s §
= B KoauvecTBo % 'k
é 8 MaTepHuaJia 4aCOB (Ha ypoBHe y4eOHBIX AelCTBHIi)
]
=
7 PaBHOCHIIbHBIE YpaBHEHMS. 3 BbIpa)XEHUI. 3anuceieampb yrcia B CTaHIAPTHOM BUJIE.BbinoaHAms NOCTPOCHHUE
ParnmonanbHbie ypaBHEHUS k
U uTeHHe rpaduka QyHKIun Yy = —
8 CreneHsp ¢ 1IE€IBbIM OTPULATEIbHBIM 4 n
[I0Ka3aTeieM
9 CBolicTBa CTENEHHU C LEJIBIM )
roKa3zaresem
10 k 4
Oynkius Y = —u e€ rpapux
X
KonTponbnas padora Ne 3 1
I'naga 2KBanpaTHble KOPHH. o5
JeiicTBUTEIbHBbIE YHCJIA
2 o
11 | ®yukuus y = X” u e€ rpadux 3 Onucvieamy: TOHITHE MHOXKECTBA, 3JIEMEHTa MHOXKECTBA, CIIOCOOBI 3aJaHUs
12 | Keagparsbie kopHE 3 MHOY€ECTB; MHOXKECTBO HATypaJIbHBIX YHCEJ, MHOKECTBO LIEJIbIX YHCEI, MHOKECTBO
o . PaIMOHATIBHBIX YHCEN, MHOXKECTBO JICHCTBUTEBHBIX YHCEI M CBSI3H MEXKITY STUMH
Apudmernaeckuit KBaJpaTHBIH
KODEHb YHCIOBBIMU MHOXECTBAMH; CBSI3b MEXKAY OECKOHEUHBIMU JIECATUYHBIMU JIPOOSIMU U
paloHaIbHBIMU, UPPALMOHAIBHBIMU YHUCIaMU. Pacnosnaseams palnoHalbHbIE U
13 | MHOXECTBO M €r0 DIEMEHTHI 2 uppanvoHagbHble yucia. [I[puBouTh NpUMephl pallMOHAIBHBIX YKCET U
14 | Moamuo)ecTBO. Oneparyy Haz 2 HUPPAMOHATEHBIX YHCEN. 3anucsléams ¢ TOMOIILI0 (POPMYIT CBOMCTBA IEHCTBHIA C
MHOKECTBAMU JeMCTBUTENBHBIMU YUCTaMU. POPpMYIUPOSaAmMsb: onpedeneHus: KBaApaTHOTO KOPHS U3
yucla, apuMeTHYeckoro KBaJApaTHOro0 KOPHS U3 YKCia, PaBHBIX MHOXECTB,
15 | YucnoBsie MHOXKECTBA MOJIMHOKECTBA, TIEPEeCECUCHHSI MHOXKECTB, 00BEAMHEHUS MHOKECTB;C80UCNEA:
_ 2
16 | CsoiicTBa apu(MeTHIECKOro 4 byHKIMM Y = X, apuMeTH4ecKoro KBaJpaTHOro KOpHs, PyHKIIMH




Conep:kanue y4eOHOTO

XapaKTepI/ICTI/IKa OCHOBHBIX BUI0B I1€ATCJIBbHOCTH YYCHHKA

]
s §
= = KoauvecTBo % 'k
é 8 MaTepHuaJia 4aCOB (Ha ypoBHe y4eOHBIX AelCTBHIi)
]
=
KBaZJIpaTHOr'0 KOpHA y = /X JJokazvieams cBONCTBA apU(PMETHIECKOIO KBaAPATHOTO KOpHS. Cmpoums
17 | ToxnecTBeHHBIC NPeOOpasoBaHHUs S rpaduku GyHKUUR Y = X i y = /X .IIpuMeHATH nOoHATHE apuPMETHIECKOTO
BBIPOKCHIHN,CONCPKAIIMXKBAIPATHBIC KBA/IPaTHOTO KOPHS JUISl BBIYMCIICHHS 3HAYCHUH BBIPAKCHUI.
KOpHH Ynpowamyo Beipaxkenus. Pemartps ypaBHeHus. CpaBHUBATh 3HAUSHUSI BEIPAXKEHUH.
BoimonHATe IpeoOpa3oBaHUE BbIPAKEHUIN C IPUMEHEHUEM BbIHECEHHUSI MHOXKHUTENS
18 | dymxmms y = X 1 eé rpadmk 3 U3-T10]] 3HaKa KOPHs, BHECEHUE MHOKUTES 0] 3HAK KOpHs. BeInmonuaTh }
O0CBOOOKJIEHUE OT UPPALIMOHAIBHOCTH B 3HAMEHATeNe Ipo0u, aHAJIN3 COOTHOILIEHUI
KontponbHas padora Ne 4 1 MEX/y YACIOBBIMU MHOXECTBAMH U UX JIEMEHTaMHU
I'nasa 3 26
KBanpatHnbie ypaBHeHus
19 | KBanparssle ypaBHeHUs. Peenue 3 Pacnosznaeams v npuBOIUTH IPUMEPHI KBAJAPATHBIX YPAaBHEHUH pa3IMUHBIX BUIOB
HEMOJIHBIX KBaJIpaTHBIX YpaBHEHUNI (TIOJTHBIX, HEMOJIHBIX, IPUBEAEHHBIX ), KBaJIPaTHBIX TPEXWIEHOB. Onucvieams B
o o0111eM BU/I€ PElICHNE HETIOJIHBIX KBAAPaTHBIX YpaBHEHUN. Popmyauposamy.
20 | ®opmyna KOpHEH KBaJpaTHOTO 4 n € b . P yP pMyIUp
ypaBHEHHS onpeoeneHus: ypaBHEHUS NIEPBON CTENEHH, KBaIpaTHOTO YPAaBHEHUS; KBaIPaTHOTO
TpEXWIEHA, IUCKPUMUHAHTA KBaJAPAaTHOTO YPAaBHEHHUS U KBAJIPATHOTO TPEXUJICHA,
21 | Teopema Buera 3 KOPHS KBaJIPaTHOTO TPEXUJIeHa; OUKBAPATHOTO YPABHEHHUSI;CE0UCMEA KBAPATHOTO
KoutpossHas pabora Ne 5 1 TpEXHIeHa; meopemy Buera u oGpathyto el Teopemy.3anucvieams u ZI0Ka3bIBATh
bopMyIy KOpHEHN KBaapaTHOToO ypaBHeHUs. MccaenoBaTh KOIMYECTBO KOPHEH
22 | KBagpaTHblil TpEXwICH 3 KBaJPaTHOI'O YPaBHEHUS B 3aBUCUMOCTH OT 3HAaKa €ro JUCKpUMHUHAHTA./[oKa3bieams
23 | Pewenue ypaBHeHHit, KOTOPBIE 5 meopembl: Buera (IpsAMyI0 1 00paTHYI0), O pa3I0KeHHH KBaJPaTHOrO TPEXUJICHA Ha

CBOJATCS K KBaJIpaTHBIM
YpPaBHEHUAM

MHOXUTCIIN, O CBOICTBE KBaaApaTHOI'O TpéX‘-IJ'ICHa C OTpULATCIIbHBIM
JII/ICKpI/IMI/IHaHTOM.OnquZGClmb Ha nmpuMepax METOA 3aMCHBI HepeMeHHOﬁ JJIsL
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= ; KoauyecTBo . 5
T 2 MaTepuaa 4acoB (Ha ypOBHe y4eOHBIX 1elcTBHIA)
=
24 | PaunoHanIbHbIE YpaBHEHUS KaK 6 pelIeHusi ypaBHEHUM.
MaTEeMaTHYECKHE MOJICTH PEaTbHBIX Haxooums KOpHU KBaJpaTHBIX YPaBHEHUH pa3InIHBIX BUAOB. [[puMeHsTh TEOpEMY
CUTyaui Buera u o6pathyto eif TeopeMy. BBIONHATE pa3inokeHne KBaApaTHOro TPEXUIeHa
Ha MHOXUTENIM. HaxoMuTh KOPHH YpaBHEHUN, KOTOPBIE CBOJISATCS K KBaIPATHBIM.
Kontponbnas padota Ne 6 1 A PHH YP ’ P ! P
CocTaBisTh KBaJpaTHbIC YPABHEHUS U YPaBHEHHUS, CBOSIINECS K KBAAPATHBIM,
SIBIISTFOIIIAECS MATEMATHYECKUMHU MOJICIISIME PEATBHBIX CUTYyallui
IloBTOpEeHNEen cucTeMATH3ALMSA 7
y4eOHOI0 MaTepuaja
YupakHeHus 1 TOBTOPEHHS Kypca 8 Kiacca 6
Kontponbnas padora Ne 7 1




TemaTHnueckoe INIAHUPOBAHHUEC. Anreﬁpa. O kJ1acc 3 yacas Heneiro, Bcero 102 yaca;

]
s §
2 = Coaep:xanue yueOHOTo XapaKkTepuCTHKA OCHOBHBIX BU/I0B IeATEIbHOCTH YYeHHKA
s = K - .
é g MarepuaJjia 0/1IM1eCTBO (Ha ypoBHe yUeOHBIX JeilcTBHIA)
< JacoB
=
I'naga 1 20
HepagencrBa
1 YucnoBble HEpaBEHCTBA 3 Pacnoznasams v TpUBOAUTH IIPUMEPBI YHUCIOBBIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBIMU,
o JIMHEHHBIX HEPABEHCTB C OAHON IIEPEMEHHOM, TBOMHBIX HEPABEHCTB. POpMYAUPOSAMD:
2 OcHOBHBIE CBOIICTBA 2 p a p p _OpALYIUpoGan
onpedeneHus; CPAaBHEHUS ABYX UUCEIN, PELICHUS HEPABEHCTBA C OJHON NEPEMEHHO,
YHCI0BBIX HEPABEHCTB N o
PaBHOCWIIBHBIX HEPABEHCTB, PEILICHUS CUCTEMbI HEPABEHCTB C O/IHOM IepeMeHHOM, 061acTu
3 Crio’eHne U yMHOKEHUE 3 OTIpe/ieNICHUs BBIPAXKEHMUSI;C80LICIMEA YNCIOBbIX HEPABEHCTB, CJI0KEHUS U YMHOKEHUS
YMCJIOBBIX HCPABCHCTB. YUCIIOBBIX HEPABEHCTB/[oOKa3b18amb: CBOMCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CII0KEHUU
OueHnBaHne 3HaYCHNUSI W YMHO>XCHUH YMCJIOBBIX HEPABCHCTB.
BBIPpAKCHUA Pewamy nuHelHbIE HEPABEHCTBA. 3alMChIBATh PEIIEHUS HEPABEHCTB U UX CUCTEM B BUJIE
4 HepaBeHCTBa C 0/HOI 1 YHCIOBBIX IIPOMEKYTKOB, 063)6)II/IHGHI/I$[, nvepecequHs[ YHUCIIOBBIX IIPOMEXKYTKOB. PemaTh
TepeMeHHoi CHCTEMY HepaBeHUCTB ¢ OJJUHOI/I nepeMeHHOH. OLeHnBaTh 3HaUeHue BeIpaxkeHus. M3o00paxarsb
Ha KOOPAWHATHOM MPSIMOM 3aJaHHbIE HEPABEHCTBAMHU YHCIIOBBIE IIPOMEXYTKHU
) Pemenue HepaBeHCTB € 5
OJIHOU IIEPEMEHHOI.
YucnoBble TPOMEKYTKH
6 CHcTeMBbI TUHEHHBIX 5
HEPaBEHCTB C OJAHOU
MepEMEHHON
Konrtponsnas padora Ne 1 1
I'nasa 2 38
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Conep:xkanue y4eOHOTO

XapaKTepI/ICTI/IKa OCHOBHBIX BU/10B J1€ATC/JIbHOCTH YICHHKA

MaTepuaJa Kosmuecrso (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
4acoB
KBagparuunasa pyHkums

7 [ToBTOpEHME U paclIupeHue 3 Onucvieams IOHATHE QYHKINU KaK MPaBUIIA, YCTAHABIMBAIOIIETO CBSI3b MEXKIY 3JI€MEHTaMH
CBEJIeHUH 0 PyHKIMH JIBYX MHOECTB. Dopmynuposams.:onpedenenus: Hyas QyHKLUUU; IPOMEKYTKOB

8 CBOHCTEA (yHKIHK 3 3HAKONOCTOSHCTBA ¢byHkunu; GyHKINHU, BO3pACTAIOIICH (}161,1321101116171) Ha MHOJKECTBE;

KBaJpaTUYHOM (DyHKIIMM; KBaJpaTHOI'O HEPABEHCTBA;CE0LUCMEa KBAIPATUIHON

9 Kak moctpouts rpadux 3 GbyHKIUU; npasuia TOCTpoeHus rpadukoB GYHKIHH ¢ TOMOIIBIO Tpeodpa3zoBanuii Buaa f(X)
Gynkuun y = kf(x), ecim — f(X)+a;f(X) — fix + a); T(X) — Kf(X).Cmpoums rpaduku GyHKIHH ¢ TOMOIIIBIO
M3BECTEH TpaduK GyHKIMM npeobpazoBanuii Buaa f(x) — f(x) + a;f(X) — fix + a); f(x) — kf(x).Cmpoums rpadux
y = f(x) kBaapaTuuHoil pynkuuu. [To rpaduky kBaapaTHUHON (YHKIIMHM ONUCHIBATH €&

10 | Kak noctpouts rpaduku 4 cBoiicTBa. Onucevléams CXEMaTUYHOE PACIIONOKEHHUE 11apaboibl OTHOCUTEIBLHO OCH a0CIUCC B
bynkuuii y = f(x) + b 3aBUCHMOCTH OT 3HaKa CTapIIETo K03 uLMeHTa U IUCKPUMHUHAHTA COOTBETCTBYIOILETO
uy = f(x + a), ecimu usBectTen KBaJIpaTHOTO TpéXwieHa.Pewams KBaipaTHbIE HEPABEHCTBA, UCTIOIb3YS CXEMY §
rpaduk dbyrkimH y = f(X) pacroiokeHust mapadoIbl OTHOCHTENBHO OCH abcuucc.Onucvieams rpadUuecKuil METO.

pEILIeHNs CUCTEMBI ABYX YpaBHEHUI C IBYMsI IEPEMEHHBIMU, METO/] MOJCTAHOBKH U METO/{

11 | KsagparuuHas QyHKIms, €8 6 CJIOXKEHUS [UIs PELIECHUs CUCTEMBI IBYX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, OJHO U3
rpaduK u CBOKCTBA KOTOPBIX HE SBJISAETCS JIUHENHBIM. Pewiams TEKCTOBBIE 337]a4M, B KOTOPBIX CUCTEMA JBYX
KouTpounbHas paGora Ne 2 1 YPaBHEHU C IByMS IIEPEMEHHBIMH SBJIIETCS MAaTEMATUYECKON MOZEIIBIO PEAIBHOTO

Ipolecca, U HHTEPIPETUPOBATh PE3YNIbTAT PEILIEHUS! CUCTEMBbI

12 | Pemenue KkBajpaTHBIX 6
HEPABEHCTB

13 | CucreMsbl ypaBHEHUH C IBYMs 6
MIepeMEHHBIMU

14 | Pemenue 3a1a4 ¢ TOMOUIBIO 5

CUCTEM ypaBHEHHUI BTOPOH
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MaTepuaJa Kosmuecrso (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
4acoB
CTEIEHU
KonTponbnas padorta Ne 3 1
I'naga 331eMeHTHI IPUMEPHOit 20
MaTeMaTHKH
15 | Maremaruueckoe 3 Ilpusooums npumepol.
MOJEIIMPOBAHUE MaTeMaTHYECKUX MOJIENIeH peallbHbIX CUTYaIlui; MPUKIAIHBIX 3a/1a4; TPUOIMKEHHBIX
16 | IponenTHsie pacedrE 3 BEJHHH; HCTIOIB30BAHNS KOMOMHATOPHBIX ITPaBUJI CyMMBbI U IPOU3BEACHUS; CIIydaiiHbIX
COOBITHIA, BKIIFOUAs JOCTOBEPHBIC U HEBO3MOXKHBIE COOBITHSI; OMBITOB C PABHOBEPOSTHBIMU
17 HpI/I6HH>I<éHHBI€ BBIUHCIICHUA HCXO0JaMU; IPEACTABICHUS CTATUCTUYCCKUX JaHHBIX B BUJIC TaOJIHIL, Juarpamm, rpa(bHKOB;
18 | OcHoBHbie MpaBuia 3 WCII0JIb30BAaHUS BEPOATHOCTHBIX CBOWCTB OKPYKAIOUIUX SIBJICHUI.
KOMOMHATOPHKH Dopuyruposams:
onpeodenenusi: abCOTOTHON MOTPEIIHOCTH, OTHOCUTEIBHOM MOTPEIHOCTH, JOCTOBEPHOTO
19 | Hacrora 1 BEpOSTHOCTh 2 COOBITHSI, HEBO3MOXKHOTO COOBITHS; KIIACCUUECKOE OMPeIeNIeHnEe BEPOSITHOCTH; npABUILA:
CIly4aifHOTO COOBITHSI KOMOMHATOPHOE MPaBUJIO CYMMBbI, KOMOMHATOPHOE MPAaBUIIO Ipou3BeaeHus. Onucvieams
20 | Kinaccuueckoe omnpesenenne 3 STanbl pelIeHUs MPUKIAAHON 3aJauu.
BEPOSITHOCTH [TosicHATH ¥ 3anuCBIBaTh GOPMYITY CIOKHBIX MPOLEHTOB. [IpOBOIUTH MPOLIEHTHBIE PACUETHI
C MCIIOJIb30BAaHUEM CJIOKHBIX IPOLEHTOB.Haxo0ums TOYHOCTh MPUOIMKEHUS 110 TabIuIe
21 | Hauanbusre ceeenns 3 NPUOTKERHBIX 3HAYEHUHN BETNUKMHBL VICII0IB30BaTh pasiuuHbie (GOPMBI 3aIMCH
O CTaTHCTHKE NpUOIMKEHHOTO 3HAYEHUS BENUUMHBL. OlLEHNBATh IPUOIKEHHOE 3HAUEHHUE
KonTpomsHas padota Ne 4 1 BEJIMYUHBI./[p0600UmMb OMBITHI CO CIyYalHBIMU UcXoAaMu. [10SICHATD U 3anMChIBaTh

hopmyny HAXO0XKICHHS YaCTOTHI CIIYIaliHOTO COOBITHSI. OMHUCHIBATh CTATHCTHYECKYIO OIIEHKY
BEPOSITHOCTH cIy4aifHOTo coObITHS. HaxoMUTh BEPOSATHOCTH CIYyYaitHOTO COOBITHSI B OMBITAX
C PaBHOBEPOATHBIMHU UCXOIAMHU.




Conep:xkanue y4eOHOTO

Homep
naparpaga

XapaKTepI/ICTI/IKa OCHOBHBIX BU/10B J1€ATC/JIbHOCTH YICHHKA

MarepuaJjia KommyecTso (Ha ypoBHe y4eOHBIX AelCTBHIi)
4acosB
Onucvléams 3Tarnbl CTaTUCTUYECKOT0 HccienoBanusd. OGopMisaTs HHPOPMALIKIO B BUE
Tabaui 1 nuarpamm. M3Biekars nHpopmanuio u3 Tabnuu u guarpamMm. Haxonuts u
IIPUBOJUTH IIPUMEPBI UCIIOJIb30BAaHUS CTATUCTUYECKUX XapPAaKTEPUCTUK COBOKYITHOCTH
JAaHHBIX: CpeJIHEE 3HAUEHUE, MOJa, pa3Max, MeJiiaHa BIOOPKU
I'nasa 44ucnaoBbie 17
10CJIe0BATEIbHOCTH
22 | YucnoBsie 2 Ilpusooums npumepwl. MOCIEAOBATEIBHOCTEHN; YUCIOBBIX MOCIEI0BATEIILHOCTEH, B
IIOCJIE0BATENBHOCTH YaCTHOCTH apU(PMETUYECKON 1 FeOMETPUUECKOM MPOrpeccuii; UCII0NIb30BaHUS
23 | Apudmermueckas 4 [IOCJIEZI0BATEIBHOCTEN B pealbHON KHU3HU; 3a/1a4, B KOTOPBIX pacCMaTPUBAIOTCSI CYMMBI €
porpeccHs OECKOHEUHBIM YHCIIOM ciaraeMbiX.Onucbiéams: MOHATHE OCIEI0BATEIbHOCTH, YIeHA
MOCJIEZI0BATEIBHOCTH, CIIOCOOBI 3a/1aHUs MTOCIEA0BATEIbHOCTU. BbiuucaAms YIIEHBI
24 CymMa N MepBbIX WICHOB 3 MOCTIeI0BaTENbHOCTH, 331aHHON (POPMYIIOH N-TO WiIeHa WU
apu(MeTHYECKON IPOrpeccuu peKyppeHTHO. Dopmyauposams: onpedenerus: apuPMeTHIECKON Mporpeccuu,
25 | T'eoMeTpHHeckas MPOTpeccHs 3 reOMETPHUECKON MIPOTPECCUU;C80LICMBa YIEHOB T€OMETPHUUECKON U apupMeTHIeCKO
nporpeccuii.3adasams apuPpMETHUECKYIO0 U TEOMETPUUECKYIO POTPECCUN PEKYPPEHTHO.
26 | Cymman TICPBRIX HIICHOB 3anucvieamov 1 nosicuams GOPMYIIbI 0OIIET0 WieHa apuPMETUIECKON U FeOMETPHUIECKOM
reOMETPUUYECKOHN MPOTrPECCUH IIPOrPECCHii.
27 | Cymma GeckonedHOi 2 3anucwvieamov 1 0okazvieams: GOPMYIbI CyMMBI N TIEPBBIX YJICHOB apu(pMETUYECKON U
reOMETPUYECKOI IIPOrPECCHH, r€OMETPUYECKOMN ?porpeccnﬁ;v(bopMynH, BBIPAXKAIOIINE CBOMCTBA WICHOB apru(MEeTUUECKON
y KoTopoii | q | < 1 U TEOMETPUYECKON MTPOTPECCUH.
Buviyucnams cymmy 6€CKOHEUHOM reoMeTpHUecKOi pOrpeccuu, y Kotopoit | q | < 1.
Kontponbras pabora Ne 5 1 [IpencTaBisTh GECKOHEYHBIE IEPUOIMIECKHE APOOU B BUJIE OOBIKHOBEHHBIX
IloBTOpEHNEN cUCcTEMATH3ALUA 7
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XapaKTepI/ICTI/IKa OCHOBHBIX BU/10B J1€ATC/JIbHOCTH YICHHKA

MarepuaJjia KommyecTso (Ha ypoBHe y4eOHBIX AelCTBHIi)
4acoB
y4eOHOro marepuaJja
VYupakHeHus AJ1 HOBTOPEHUsI Kypca 6
9 knacca
Kontponbnas padora Ne 6 1







