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1. IlosicHUTEbHASA 3aIIUCKA
Pabouas mporpamma cocTaBiieHa Ha OCHOBE aBTOPCKOW IMporpamMmbl Mo airedpe ans 8
kinacca. Astopsl HO.H. MakaperueB, H.I'.Munmrok, K.M.Hemxos, C.b.CyBopoBa. COopHHK
«IIporpammbl  001IE00pa30BaTENbHBIX YUpekIeHUA. Anrebpa. 7-9 kmaccel. CocTaBUTENb:
bypmuctpoBa T.A.- M: «lIpocBemenue», 2020,287c. IIporpamMmma oTBe4YaeT TpeOOBaHUSIM
@DenepanbHOTO rOCyIapCTBEHHOTO CTaHJapTa OCHOBHOTO 0011Iero 00pa3oBaHusl.
esn u 3a1aun Kypca

N3yuenue matemMaTHKM B OCHOBHOM WIKOJE HAMpaBiICHO Ha JOCTHXKEHHUE CIIETYIOLIUX
LEeJIen:

1) 6 HANPAGICHUU TUYHOCHIHO20 PA3GUMU
- pa3BUTHME HMHTEpeca K  MaTeMaTMYeCKOMY  TBOPYECTBY W MaTEMaTUYECKHUX
CHOCOOHOCTEH. NHTEIUIEKTYalIbHOE Pa3BUTHE, (DOPMUPOBAHHE KAUECTB JTUYHOCTH, HEOOXOAMMBIX
YeNIOBEKY JIIsl TMOJTHOLEHHOM U3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTb MBICIH,
KPUTHUYHOCTb MBIIUIEHUS, UHTYULMS, JOTMYECKOE MBIIIJIEHUE, 3JEMEHThl alrOPUTMHUYECKON
KYJbTYPbl, IPOCTPAHCTBEHHBIX MPEACTABIEHUH, CIIOCOOHOCTD K MPEOI0JICHUIO TPYAHOCTEN;
- (opmHpoBaHWE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLIEHHM W COTPYJHHYECTBE CO

CBCPCTHUKAMHU, CTAPIIMMHU U MJIAAINMH,

- hOopMUPOBaHUE Y YUAIIUXCS MHTEIUIEKTYaIbHOW YeCTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHUIO MBICITUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIINX M3 OOBIICHHOTO OIIBITA;
- BOCIIUTAHUE KAYeCTB JMYHOCTH, 00ECIIEUYUBAIOIIUX COLUATbHYI0O MOOMIBHOCTH, CIIOCOOHOCTD
MPUHUMATH CAMOCTOSITEIILHBIC PEIICHUS;
- (QopMupoBaHHE KA4yeCTB MBIIUICHUS, HEOOXOMUMBIX JUIS aJanTallii B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;
- BOCHHTaHHUE KYJbTYPHI JUYHOCTH, OTHOIIEHUS K MAaTEMaTHKE KaK K YaCTH OOIIEUeIOBEUECKOM
KyJIbTYpPbl, IOHUMaHUE 3HAYUMOCTH MaTeMaTUKHU JJI1 HAyYHO-TEXHUYECKOI0 IPorpecca;

2) B memanpeomemnom nanpaenenuu
- (opmupoBaHuE MPEACTABICHUI 0 MaTeMaTHKE KaK 4acTU OOIIEYeIOBEYECKOU KYJIBTYpHI, O
3HAYMMOCTH MaTEMAaTHKHU B Pa3BUTHH IUBUIIN3ALMU U COBPEMEHHOTO OOIIECTBA;
- pa3BUTHE IMPEJACTaBICHHI O MareMaTHKe Kak (opMe OmHMCaHWs U METOJAE TO3HaHUs
NEHCTBUTENIFHOCTH, CO3JaHUE YCIOBUH Ui TPHOOPETEHHS TIEPBOHAYAIBLHOTO  OIBITA
MaTeMaTHYECKOTO MOJICTUPOBAHMUS;
- (QopmupoBaHue OOIMX CHOCOOOB MHTEIEKTYaJIbHON JAESITEIbHOCTH, XapaKTEPHbIX IS
MaTEeMAaTUKU U SIBISIOIIMXCS OCHOBOW MO3HABATENbHON KYNIbTYphI, 3HAYUMOW I Pa3IMYHBIX
chep yemoBeUECKON AESTEIHHOCTH.
- OBJIaJICHUE CHUCTEMON MaTeMaTUYECKUX 3HAHUN M YMEHUI, HEOOXOMUMBIX IJi MPUMEHEHHUS B
MPAKTUYECKOH JeITeTLHOCTH, H3yUEHUSI CMEKHBIX JUCIHILINH, TPOIOJDKSHIS 00pa30BaHNS;
- (QopmupoBaHue IpeaCTaBICHUN 00 UIESX U METO/IaX MAaTEeMAaTUKH KaK YHHUBEPCAIHHOTO SI3bIKA
HAYKH U TEXHHUKH, CPEACTBA MOJICITUPOBAHUS SBJICHUI U TPOIIECCOB;
- ¢opmupoBaHue y4eOHOI U  OOIIEMONB30BATENBCKOW KOMIIETEHTHOCTH B  0OOJAcTH
UCIIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH

3axaum npeaMera:

1. PazButue anropuTMHYECKOrO MBIIUIEHHUS, HEOOXOJUMOro JUIsi OCBOGHHS Kypca
UHPOPMATUKH; OBJIAZICHUE HaBBIKAMU JETYKTUBHBIX DPACCYXKJECHUH, pa3BUTHE BOOOpa’KeHHUS,
CIIOCOOHOCTEN K MaTeMAaTUYECKOMY TBOPYECTBY.

2. IlonydyeHue IIKOJIBHUKAMH KOHKPETHBIX 3HAaHUM O QYHKIMAX Kak BaKHEHIIeH
MaTeMaTUYeCKON MOJENU JUIsl OMHMCAHWA M HUCCIIEOBaHMS Pa3HOOOpPA3HBIX IPOIECCOB, IS
(bopMHpOBaHUS y YYALIUXCS MPEJCTABICHUNA O POJIM MAaTEeMaTHKU B Pa3BUTHM LIMBUIM3ALUU U
KYJbTYpBHI.



3. ®opMupoBaHHe s3bIKa OIMUCAHHUA OOBEKTOB OKPYKAIOUIETO MHpa IS Pa3BUTHS
MPOCTPAHCTBEHHOTO  BOOOpa)KEHUS W  WHTYULUH, MaTEeMaTHMYeCKOM  KyJIbTypbl, JJs
ACTETUYECKOTO BOCIIUTAHUS YUaIIUXCS.

4. ®opMUpOBaHUE y YyYalIMXCS YMEHHS BOCHPUHUMATh U aHAIM3UPOBATh MH(GOpPMALHUIO,
NpPEJCTAaBICHHYI0 B pa3IHYHBIX (opMax, IMOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHX
pealibHbIX 3aBUCUMOCTEH, TPOU3BOIUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

M3y4eHne MaTeMaTHKy B 8 KJlacce HalpaBJIeHO Ha (HOPMUPOBAHKE CIIETYIOMMX KOMIICTCHITHA:

e  y4eOHO-TI03HABATEILHOM;

®  I[ICHHOCTHO-OPHUCHTAIMOHHOM;

e  pedIIeKCUBHOM;

®  KOMMYHHUKATHBHOIA;

¢  uH(OPMAIMOHHOM;

®  COIMATHHO-TPYIOBOM.

MaremaTtrueckoe 00pa3oBaHUE B IIIKOJE CTPOUTCS C Y4€TOM MPHUHIUIIOB HENMPEPHIBHOCTH

(M3y4eHne MaTeMaTHKU Ha MPOTSHKEHUH BCEX JIET 00y4YeHHs B IIKOJIE), TPEEMCTBEHHOCTHU (yUeT
MOJIOKUTEIBHOIO OIBITA, HAKOIUIGHHOTO B OTEUECTBEHHOM M 32 PYOEKHOM MaTeMaTHYECKOM
00pa3oBaHNM), BAPUATUBHOCTU (BO3MOXHOCTh pealIU3alld OJJHOTO M TOTO K€ COAEpaHHUsS Ha
0a3e pa3NIUYHBIX HAYYHO-METOAMYECKUX MOAXO0NO0B), muddepeHIranmuu (BO3MOXKHOCTD s
yYalllUXCcsl MOJy4aTb MAaTE€MaTUYECKyl0 IOATOTOBKY Ppa3HOTO YPOBHS B COOTBETCTBHM C MX
WHJAUBU1YaIbHBIMU OCOOEHHOCTSIMH).

[Inanupyercs HCHONb30BAaHUE TaKUX [EAArOTMYECKUX TEXHOJIOTMH B IpenoJlaBaHuu
npenMera, kak auddepeHnmpoBaHHOe OO0ydeHHE, MPOOJIEMHOE OOY4YCHHE,  TEXHOJIOTHS
pa3BHBaroOIIEro OOyuYeHUs, TECTUPOBAHUE, TEXHOJIOTUA KpuTtuueckoro wmsinuieHus, WKT.
Hcnonp30BaHre 3TUX TEXHOJIOTUH MO3BOJIUT 00JIe€ TOYHO peaan30BaTh NOTPEOHOCTH yUalIUXCS
B MaTeMaTU4YeCKOM OOpa30BaHUU U TIOMOXKET MOJrOTOBUTH Y4YalIUXCA K TOCYJIapCTBEHHOMN
WUTOTOBOM aTTECTAlUU.

KoHTponb pe3ynapTaToB 0OOy4YeHHs OCYLIECTBIISETCS UEpe3 MCIOJIB30BAaHUE CIEIYIOIINX
BUJIOB OLIEHKU W KOHTpossi 3YH: BXxoasmuii, TeKyuii, TeMaTU4eCKuid, UTOropsiid. [lpu stom
UCIIOJIb3YIOTCSL pa3iuydHble (GOpMBI OLeHKH U KOHTpouid 3YH: KoHTponbHas paboTa, JOMaIIHISA
KOHTpOJIbHAsI paboTa, caMOoCTOsITeNIbHAs padoTa, JOMAIIHAS IpakTH4ecKas padoTa, JOMAaIIHsISA
camocTosiTeNbHas padoTa, TeCT, KOHTPOJIbHBINA TECT, YCTHBIN Ompoc.

MecTo npeamera B yueOHOM IIaHe
CornacHo ¢enepanbHOMY 0a3MCHOMY IIJIaHy, Ha U3yueHHe anreOpbl B 8 kiacce orBoautcs 102
yaca. KonmuecTBo yueOHBIX 9acoB B y4eOHOM IU1aHe MKOIbI - 102.
[TpennonaBanue BeneTcs — 3 yaca B HEJIEINIO.

Hcnonb3yembiii YMK:

1. Yuebnuk. «Anredpa 8 xinacc» Asrop FO.H. Makapseriues u ap.. M.; "[Ipocemienue” -
2020 rox.

2. Innaktrueckue MaTepuaisl o anredpe s 8 kinacca / B.W. XKoxos, FO.H. Makaperues,
H.I'. Munatok. — M.: Ilpocsemenue, 2014. — 144 c.

2. Ilnanupyembie pe3yJabTaTbl 00yUeHMsI

HporpaMMa obecreynBaeT JOCTHIXCHHC (01 (571474:0)11170,€ PE3yJIbTaTOB OCBOCHU
06pa3OBaTeHBHOﬁ nporpaMmMbl OCHOBHOT'O 06]1_[61"0 06pa3OBaHI/I}II



JUYHOCMHbLE:

1) chopMUPOBAaHHOCTH OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTh M CITOCOOHOCTH
00ydJaronMxcsi K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHMIO Ha OCHOBE MOTHBAIMH K OOYYECHHIO U
MO3HAHUIO, BBIOOPY AalbHElIero odpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MuUpe mpodeccuit u
npoeCCUOHATBHBIX ~ TMPEANOYTEHUH,  OCO3HAHHOMY  TIOCTPOCHUIO  HMHIUBUAYaJTbHOU
00pa30oBaTeNbHON TPACKTOPHH C YYETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB;

2) c(hOpMHUPOBAHHOCTh LIEJIOCTHOI'O MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH;

3) chopMHPOBAaHHOCTH KOMMYHUKATHBHOM KOMIIETCHTHOCTH B OOILIICHUH M COTPYAHHUYECTBE
CO CBEPCTHHUKAMH, CTApPIIMMU W MIIAIIIAMH, B 00pa30BaTENIbHOW, OOIIECTBEHHO IOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIIbCKOM, TBOPUYECKOM U APYTUX BUAAX JEATCIHLHOCTH,

4) yMeHue SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M NMHCBMCHHOW peuw,
NOHUMATh CMBICT TIOCTaBJICHHON 3aJ1auu, BHICTPAUBATh apryMEHTAIMs, IPHUBOJUTH MIPUMEPHI U
KOHTIIPHUMEPHI;

5) mpezcraBiieHHe 0 MaTEeMaTHYECKOM Hayke Kak cdepe 4elIOBEUSCKOM NesTeNIbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH, JIJIsl Pa3BUTHSI IMBUIIU3AIINY;

6) KpUTUYHOCTH  MBIIUICHHUS,  YMEHHE  PACHO3HATh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIUYATh TUTIOTE3Y OT (DAKTOB;

7) KpeaTUBHOCTh MBIIUICHHS, WHUIIMATHBA, HAXOJYHUBOCTh, AKTUBHOCTH IPH PEIICHUH
anreOpanvecKux 3ajad;

8) yMeHHEe  KOHTPOJIMPOBATh MPOIECC M pPe3ysbTar Yy4eOHOH  MaTeMaTH4ecKou
NeSITeTbHOCTH;

9) crOCOOHOCTh K SMOILMOHAIBHOMY BOCIPHITHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,
peleHui, pacCcyKACHU.

Memanpedmemnbw:

1) yMeHHE CaMOCTOSTENIbHO IUIAHUPOBATH ANBTCPHATUBHBIC MYTH JIOCTHIKEHHE IICTICH,
OCO3HAHHO BBIOMpaTh Haubosee A3 (HEKTUBHBIE CIIOCOOBI PEIICHUM yYeOHBIX U MO3HABATEIbHBIX
3a/1ay;

2) yMEHHUE OCYIIECTBIISATH KOHTPOJIb MO pe3yJbTaTaM M 10 CHOCOOY ICHCTBHII Ha YpPOBHE
MPOM3BOJILHOTO BHUMAHUS M BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI,

3) yMeHHe a/IeKBaTHO OLICHHBATh MPABUIILHOCTh U JIM OLIMOOYHOCTh BBINOJHEHUS yUeOHOM
3aja4u, €€ 0ObEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHus;

4) 0cO3HaHHOE BIIAJICHUE JIOTHYCCKUMH JICHCTBHSAMH ONPECNICHUS MOHITHH, 0000IIeHus,
YCTaHOBJICHUS aHAJIOTUH, KiIaccU(PUKAIM Ha OCHOBE CaMOCTOSITENILHOIO BbIOOpAa OCHOBAHUN U
KPUTEPUEB, YCTAHOBJICHNS POJIOBUIOBBIX CBS3EH;

5) yMeHHE YCTaHABIMBATh TNPUYHUHHO-CIICJACTBCHHBIC CBS3M; CTPOHMTH  JIOTHYECKOE
paccyxaeHne, yMO3aKJIIoueHue (MHIyKTUBHOE, AeTyKTUBHOE U 10 aHAJIOTHH) U BBIBOJIBI;

6) ymeHue co3naBarh, IPUMEHATh U MPEOOPa30BBIBATh 3HAKOBO-CHMBOJIMYECKUE CPEICTBA,
MOJIENI ¥ CXEMBI JUI PEelIeHUs yU4eOHBIX U M03HABaTENbHbIX 33/a4;

7) yMeHUE OpraHM30BBIBATh Y4YEOHOE COTPYIHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTENIEM U CBEPCTHUKAMM: ONPEAENATh eNU, pacipeieeHue GyHKIUi u posiell y4acTHUKOB,
B3aUMoJIeiicTBUE U 00IIMe CcrocoObl padoThl, yMeHHE paboTaTh B TpyIIeE: HAXOAUTh OOIIMe
pelieHuss M paspemars KOH(JIUKTHI Ha OCHOBE COTJIACOBAHMS MO3UIMI U y4yeTa HMHTEPECOB;
CIIyniaTh napTaepa; GopMyJInpoBaTh, apTyMEHTHPOBATH U OTCTauBaTh CBOE MHEHHUE;

8) chopMupoBaHHOCTH Y4eOHOW W OOIIEMOIH30BATEIbCKONH KOMIIETEHTHOCTH B 00JacTh
HCIOJIb30BaHuUsl HH(POPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TexHosorui (MKT-komnerenTHOCTH);



9) mepBOHAYAJbHBIC MPEACTABICHUS 00 HIEIX U O METoJaX MaTeMaTHKU Kak 00
YHUBEPCATHLHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJICIUPOBAHHUS SIBIICHUH U MPOIIECCOB;

10) YMEHHE BHJIETh MaTEMaTUYECKYIO 3a/1a4yy B KOHTEKCTE MPOOJIEMHON CUTYyalllH B
IPYTHX AUCHUTIIMHAX, B OKPYKAIOIIEH KU3HHU;

11) YMEHHUE HaXOJHWTh B Pa3JIMYHBIX HCTOYHHKAX MH(OpMAIUIO, HEOOXOAUMYIO ISt
pelIeHHsT MaTeMaTHYECKUX NpoOiIeM, W TPEACTaBIATh €€ B MOHATHOW (opMme; NpPUHUMATH
pEILICHHS B YCIIOBUSAX HEMOIHON M M30BITOYHOW, TOYHOM U BEPOSITHOCTHOM WH(POPMAIIHH;

12) yMEHHE IOHMMaTh M HCIOJIb30BaTh MaTeMaTHYECKHE CPEACTBA HArJISIHOCTH(
PHUCYHKH, YePTEKHU, CXEMBI U Jp.) /Ul WITIOCTPAIMU, HHTEPIPETALUH, apryMEHTAIUH;

13) YMEHHE BBIBUTaTh TUIOTE3bl IPH pEIICHHH Y4YeOHbIX 3a7ad M IOHHMATh
HEO0OXOUMOCTb UX IIPOBEPKH;

14) YMEHUE TPUMEHATh HWHIYKTHBHbIE W JAEJYKTUBHBIE CIHOCOOBI PACCyXKICHUH,
BUJICTh Pa3JIMUHbIC CTPATETHH PEIICHUS 3a/ay;

15) NOHUMAaHHE CYITHOCTH AJITOPUTMHYECKUX MPEANUCAaHUN U YMEHHE AeHCTBOBATH B
COOTBETCTBHUH C MPEIUIOKEHHBIM AJITOPUTMOM;

16) YMEHHE CaMOCTOSITEIbHO CTaBHTH IENM, BEIOMPATh U CO3/1aBaTh AITOPUTMBI JUIS

peleHHs yueOHbIX MaTeMaTHUECKUX Ipooiem;

17) YMEHHE IUIaHUPOBaTb W OCYIIECTBISATh JI€ATENbHOCTh, HAIIPaBJICHHYI0 Ha
pelIeHre 3a]a4 NCCIIEI0BATENIbCKOIO XapakTepa.

npeomemHbole:

1) ymenue paboTaTh € MaTEeMaTHYECKMM TEKCTOM (CTPYKTypUpPOBAHHUE, W3BICUCHUC
HeoOXonuMol HH(pOpMalMK), TOYHO U TIPaMOTHO BbIpaXaTh CBOM MBICIM B YCTHOH U
IIMCbMEHHOW PEYU.NPUMEHAS MATEMAaTUYECKYH0 TEPMHUHOJOTHI0O U CHMBOJIMKY, HCIOJIb30BaTh
pas3yIn4HbIe S3bIKM MaTEeMaTUKU ( CIOBECHBIM, CUMBOJIMYECKHH, rpaguueckuii), 000CHOBBIBATH
CYX/I€HUS, IPOBO/IUTH KJIACCU(PUKAIIMIO, JJOKAa3bIBATh MAaTEMAaTHUYECKUE YTBEPKACHUS;

2) BiajaeHue 0a30BOM MOHATHIHBIM alapaToM: UMETh MPEJCTaBICHHE O YHCIIC, BIIAJICHHE
CHUMBOJIBHBIM SI3BIKOM anreOpbl, 3HAHUE SJIEMEHTAPHBIX (YHKIMOHAIBHBIX 3aBUCHUMOCTEH,
(dbopMUpOBaHNE MPEACTABIECHUN O CTATUCTMUYECKUX 3aKOHOMEPHOCTSIX B PEAbHOM MHUpPE U O
pPa3IUYHBIX CHOCO0aX WX H3Y4YeHHs, 00 OCOOEHHOCTSX BBIBOJAOB M IPOTHO30B, HOCSAIIUX
BEPOATHOCTHBIN XapaKTep;

3) yMeHHE BBINOIHATH ajireOpandyecKkue MpeoOpa3oBaHUsl PalMOHATIBHBIX BBIPAKCHHUH,
OPUMEHATh UX ISl peuleHus y4eOHBIX MaTeMaTHYecKMX 3a7ad W 3a/ad, BO3HMKAIOIUX B
CMEXHBIX YUeOHBIX ITpeIMeTax;

4) yMEHHUE TOJb30BaThCS MATEMATUYECKUMH (OpPMYyJIaMH M CaMOCTOSITEIBHO COCTABISThH
(dopMyJIbl 3aBUCHUMOCTEN MEXAYy BEIMYMHAMH Ha OCHOBE OOOOIEHHS YacCTHBIX CIy4yaeB H
HKCIEPUMEHTA;

5) yMeHue pemarh JMHEHHBIC M KBaJIpaTHbIC YPaBHCHHS W HEPABCHCTBA, a TaKKe
OPUBOAMMBIE K HHUM ypaBHEHMs, HEPaBEHCTBA, CHCTEMbl; NPUMEHATh Trpadudeckue
IIPEJICTaBICHNs] I PEIIECHUS U MCCIEN0BAaHUS YPAaBHEHMH, HEPABEHCTB, CHCTEM; IPUMEHATH
MIOJIy4YE€HHbIE YMEHMSI JUIsl pELICHUs 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX [IPEIMETOB, IPAKTUKH;

6) oBnasieHHe CHUCTEMOW (YHKIMOHAJIBHBIX MOHATHH, (YHKIMOHAIBHBIM SI3BIKOM U
CHUMBOJIMKOH, YMEHHE CTpPOUTh Tpaduku (yHKIHMI, OMMCHIBaTH WX CBOMCTBA, HCIOJIb30BATH
byHKIMOHAIbHO-TpaduyecKue NpeCTaBICHUs U1 OIMCAHNS U aHAJIM3a MaTeMaTHYECKHX 3a]a4
Y peabHbIX 3aBUCUMOCTEM;

7) oBIIaJicHHE OCHOBHBIMU CIIOCOOAMH MPEACTABICHHS W aHAIN3a CTATHCTUYECKHUX JTaHHBIX;
YMEHHMSI peniaTh 3a/1a4i Ha HaX0X/I€HUE YaCTOThl M BEPOSITHOCTHU CIIy4allHbIX COOBITHIA;

8) ymMeHue MPUMEHATh U3Y4YEeHHbBIC MMOHATHS, PE3YJIbTaThl U METOJbI TP PEIICHUU 33/1a4 U3
pa3MyYHBIX pa3/lEeiIoB Kypca, B TOM 4YMCIE 3a7ad, HE CBOISAIIMXCS K HENOCPEICTBEHHOMY
IIPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.



PAIIMOHAJIBHBIE YN CJIA

OOyuaronuiicss HayYuTCs:
1 )moHMMaTh OCOOEHHOCTH IECITUYHONW CHCTEMBI CUHCIICHHS;
2)BHaeTh MOHITUAMH, CBA3aHHBIMHU C JIEIMMOCTBIO HATYPaJIbHBIX YHCET;
3)BBIpakaTh YKCia B 9KBUBAJIEHTHOH (hopme, BBIOMpast HanboIIee MoIX0IsIIy o B
3aBHCHUMOCTH OT KOHKPETHOH CUTYaIluH;
4) cpaBHMBATh U YHOPSIOYMBAThH PAlMOHAIBHBIC YHCIA;
5) BBINOJHATH BBIYMCIICHUS C PALlMOHATIBHBIMH YHCIAMHU, COUYETasi YCTHBIC U TUCHbMEHHBIC
IpUEMbI BEIYMCIICHUH, PUMEHEHHE KAIBKYJISATOPA;
OOyyaromuiics oJly4uT BO3MOXKHOCTb!
6) MO3HAKOMHTHCS C TIO3UIIMOHHBIMU CUCTEMAaMHU CYHCIICHUS C OCHOBAaHUSMH, OTIIMYHBIMU OT
10;
7)yriayOuTh M Pa3BUTh MPEACTABICHHUS O HATYpPAIbHBIX YHCIIAX M CBOWCTBAX JEITMMOCTH;
8) HayYUTHCS UCTIOIB30BATH MPUEMBI, PAITHOHATU3UPYIOIINE BRIYUCICHHS, IPUOOpeCcTH
HPUBBIYKY KOHTPOJIMPOBATH BEIYMCICHUS, BEIOMPAst OJXOISMIIUI I CUTYAIMH CIIOCO0.

JIEUCTBUTEJILHBIE UNCJIA

OO0yyaromuiicss Hay4nuTCS:
1)ucnonb30BaTh Ha4YaJIbHbIC IPEICTABICHUS O MHOXKECTBE JEHCTBUTEIbHBIX YHCET;
2) Brnagets MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €T0 B BBIYMCICHUSIX
OO0yyaromuiics MoJy4uT BO3MOXKHOCTb!
3)pa3BUTh TMPEACTABICHHE O 4YHUCIE W YHUCJIOBBIX CHCTEMax OT HaTypajlbHBIX JIO
JICUCTBUTEIIbHBIX YUCET; O POJIU BBIYMCICHUN B YEJIOBEYECKOM MPAKTUKE;
4)pa3BuTh U yrayOUTh 3HAHUS O JCCATUYHOW 3amucu JCHCTBUTEIBHBIX UHCEN
(mepuoauYecKre U HEMEePHUOIUIECKHE IPoOH).
N3MEPEHUA, ITPUBJIMDKEHU A, OUEHKHA

OO0yJarmmiicss Hay4YnuTCs:
1)ucmosTb30BaTh B XOJIe PEIICHUS 33/1a4 dJICMCHTAPHBIC MTPEICTABICHHMS, CBSI3aHHBIC C
NpUOIMKEHHBIMH 3HAUEHUSIMU BETHUWH.
OO0y4aromuiics MOTyYUT BO3MOKHOCTB:
2) NOHSTH, YTO YHCITIOBBIE TAHHBIE, KOTOPBIE UCIIOIB3YIOTCS ISl XapaKTePUCTHKHA 00BEKTOB
OKPYXKAOIIETr0 MUPA, SBJISFOTCS PEUMYIIECTBEHHO MPUOIMKEHHBIMHE, YTO TI0 3aIHCH
NpUOIMKEHHBIX 3HAYSHHH, COJIepKaINXCs B MH(OPMAIIMOHHBIX HCTOUHHUKAX MOYKHO CYAUTh
0 MOTPEIIHOCTH MPUOJINKEHMUS;
3) NOHATH, YTO MOTPEUTHOCTh Pe3yIbTaTa BHIYUCICHHUH T0KHA OBITh COM3MEpHMa ¢
MOTPEITHOCTHIO HCXOJTHBIX JTAHHBIX

AJITEBPAMYECKUE BBIPAXXEHU A

OOyuaromuiics HayquTCs:

1)B1ageTh MOHATHUSAMH «TOXKIECTBOY, «TOXKIECTBEHHBIC IPE0OPa30BaHU, pEIIaTh 3a/1a4H,
coJiepxalle OyKBeHHbIE JaHHbIE, paboTaTh ¢ GOopMyIaMu;

2)BBINOTHATH TPEOOPa30BaHMS BEIPAYKEHUH, COIEPIKAIINX CTETICHH C IEIBIMH MTOKa3aTeIIsIMH
U KBa/IpaTHbIE KOPHU;

3)BBITIONTHATE TOXKIIECTBEHHBIE NMPEOOpPA30BaHMS PAIMOHAIBHBIX BBIPAKCHHH HA OCHOBE
NpaBUJI HaJ adredpanyecKuMu IpoosMu

OO0y4armuiics MOTYIUT BO3MOKHOCTB:

4)HayuuTbCA BBINOJHATH MHOTOILIArOBBIE IPE0OPa30BaHuUs PAIlMOHAIBHBIX BHIPAXKEHUH,
MPUMEHSISI ITUPOKUIA HaOOP CrIOCOOOB U MPUEMOB;

5)npUMEHSTh TOXKAECTBEHHBIE TPe0Opa30BaHUs IS PEIICHUS 3a/1a4 U3 Pa3InYHbIX Pa3/IeoB

Kypca.
YPABHEHUA

OO0yJarommiicss Hay4YnuTCs:



1)pemate KBagpaTHbIE U APOOHBIEC PAllMOHATIBHBIC YPAaBHEHUS C OHOM epeMeHHON

2) NOHMMATh YpaBHEHHUS KaK BaKHEHIITYI0O MaTeMaTHUYECKYIO0 MOJIEIb J1JT ONMCAHUS U
U3y4YeHHs pa3HOOOPa3HBIX PeabHBIX CUTYAIHMi, PEIIaTh TEKCTOBBIE 33/1a4H aIredpaniecKum
METOJ0M

3) npuMeHATh TpaguUecKue MpeICTaBICHHs U1 UCCIEIOBaHHUS yPaBHECHUN

VY4YeHUK MOoIyYuT BOZMOKHOCTD:

4)oBnazeTh crelUalIbHBIMU IPUEMAaMU PELICHUS YPaBHEHNH, YBEPEHHO IIPUMEHSITh armnapar
YpaBHEHUH I pellIeHusl pa3HOOOpa3HbIX 33a]a4 U3 MaTeMaTHKH, CMEKHBIX ITPEIMETOB,
IPAKTUKU

5) npuMeHATh rpaduyecKue NpeCTaBIeHUs AJI UCCIIEJOBAaHUS YPABHEHUI, COJIEpKaIINX

OykBeHHBIEC KO3()PUITUEHTEI.
HEPABEHCTBA

OO0yJaromuiicss HayYnuTCs:
1)moHMMAaTh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3AHHBIE C OTHOLLIEHUEM
HEPAaBEHCTBA, CBOICTBA YHCIIOBBIX HEPABEHCTB;
2)pelaTh JIMHEWHbIE HEPAaBEHCTBA C OJIHOM NEPEMEHHON U UX CUCTEMBI
3) npUMEHATH anmnapaTr HepaBeHCTBA JJIs PELeHUs 3aau U3 pa3IMuHbIX Pa3/eioB Kypca
OO0yuaromuiicss NOJy4YUT BO3MOKHOCTh HAYUUTHCS:
4)pazHoo0Opa3HBIM MTPHUEMaM JJOKa3aTEeIbCTBA HEPABEHCTBA; YBEPEHHO IPUMEHATH anmapar
HEPaBEHCTB JUIsl PEIIEHUs Pa3HOOOPa3HbIX MaTeMaTHUECKUX 3a/1ay U 3ajad U3 CMEXHbBIX
MPEIMETOB, IPAKTUKU;
5)IpUMEHSTh KOOPAMHATHYIO MPSIMYIO JUISl H300pa)K€HUSI MHOXKECTBA PEIICHUN JTMHEHHOT O
HEPaBEHCTBA.
OCHOBHBIE [TIOHATUA,YNUCJIOBBIE ®YHKIMN
OO0yuaromuiics Hay4nuTCs:
1)moHMMATh U UCTIONB30BaTh (PYHKIIMOHATbHBIC IOHATHUS U S3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HaueHUs ),

y =/x

o k
2) crpouts rpagukn Qynkimi y = — , ICCIIEIOBATh CBOMCTBA YMCIIOBBIX ()YHKIIMIA

,
HA OCHOBE M3yUYCHUS TIOBEJICHUS X I'pa(UKOB;

3)noHnMaTh QPYHKIMIO KaK BaXKHEUIITYIO MATEMAaTHYECKYIO MOJEIb AJIs OMMCAHUS MTPOLIECCOB
U SIBIIGHUM OKPY>KAIOIIETO MUPA, MPUMEHSTH (YHKIIMOHATBHBIN SI3bIK JJIsI OTTMCAHUS U
WCCJICTOBAHMSI 3aBUCUMOCTEN MEXTy PU3NIECKUMH BETUYMHAMH.

O6an}0mHHCH MMOJYYHUT BO3MOXKHOCTb HAYYHUTLCH:

4)IpoBOUTH MCCIEA0BAaHNS, CBA3aHHbBIE C U3YUYEHHEM CBOMCTB (DYHKIIMH Ha OCHOBE
rpauKOB U3YYEHHBIX (QYHKLIUI

5)ucnonb3oBaTh PyHKIHMOHAIBHBIE IPEJCTABICHNS U CBOMCTBA (DYHKIMH JJIs peIIeHUs
MaTeMaTHYECKUX 3aJa4 U3 Pa3IMuHbIX pa3felioB Kypca.

OIMNCATEJIbBHAS CTATUCTUKA

OOyJaromuiicss Hay4YuTCs UCTIOIB30BaTh MPOCTEHINNE CIIOCOOBI TPEICTABIICHHS U aHAIIN3a
CTaTUCTUYECKUX JaHHBIX.

O6yqalomm71c;1 MOJIYYUT BO3MOKHOCTDH HpI/IO6peCTI/I OIIBIT IMTPOBCACHUA C.TIy‘-IB.fIHLIX
OKCIICPUMEHTOB, B TOM YHCJIC C TIOMOIIBIO KOMITBIOTCPHOTO MOACIIUPOBAHNS,
HHTCpIpETAllUN UX PE3YJILTATOB

3.Conepxxanmne o0ydeHust

I'nasa 1. PaunonanbHblie Apoom (23 yaca)



Panmonansnass  npoOb.  OCHOBHOE  CBOMCTBO  ApoOM,  COKpalieHue  JIpoOeil.

o K .
ToxaecTBeHHbIE TPeoOpa30BaHuUs PallMOHAIBHBIX BbIpakeHH. OYHKIMSA y = — U €€ rpadukK.
X

Henab: BepaboTaTh  yMEHHE  BBHIMOJHATH  TOXKIEGCTBEHHBIE  MPEOOpa3OBaHUS
palMOHAIBHBIX BBIPAKEHUM.

Tak kak AEWCTBUS C pallMOHATBHBIMH JIPOOSMH CYIIECTBEHHBIM 00pa3oM OMMPAIOTCS HA
JIEHCTBHUSI C MHOTOWICHAMH, TO B Hadajle TeMbl HEOOXOIMMO MOBTOPUTH C OOYyYarOITUMUCS
npeoOpa30BaHUsI IIEJIBIX BBIPAKCHHH.

['maBHOE MecTO B TaHHOW TE€ME 3aHUMAIOT AITOPUTMBI JCUCTBUH C IpoOsSMH. Ydaruecs
JOJKHBI MMOHUMATh, YTO CYMMY, Pa3HOCTh, MPOM3BEICHUE M YacTHOE JpoOed Bcerma MOXKHO
MpeACTaBUTh B BUje ApoOu. [Ipuobperaemble B JaHHON TeMe YMEHHs BBINOJIHATH CIOXKEHUE,
BBIUMTAHUE, YMHOKCHHE U JICTICHHE IPOOEH SBISIOTCS OMOPHBIMU B TIPe0Opa30BaHUSIX JIPOOHBIX
BeIpakeHu. [ToaTOMYy MM clenyeT yaenuTs ocoboe BHUManue. HerenecoodbpasHo nepexouTh K
KOMOWHHUPOBAHHBIM 3aJaHUSIM Ha BCE JEHCTBHUS C JAPOOSIMU TMpexiae, 4yeM OyAyT YCBOCHBI
OCHOBHBIC QJITOPUTMBI. 3aJaHUs Ha BCE NEUCTBHSA C JIpOOSMH HE JOJDKHBI OBITh HW3JIUIITHE
TPOMO3JIKUMH U TPYJOCMKHUMH.

[Ipn HaxOoXJACHWHM 3HAYCHHA APOOCH MArOTCs 3alaHusl Ha BBIUYMCICHHUS C ITOMOIIBIO
KaJIbKyJISITOpa. B 1aHHON TeMe pacIIUpsIOTCS CBEIEHUS O CTAaTHCTUYECKUX XapaKTEePUCTHUKAX.
BBoauTcs nonsiTue cpeHero rapMOHUYECKOT0 Psijia OJIOKUTEIBHBIX YHCEIL.

N3ydeHne TeMbl 3aBepIacTcss paCCMOTPEHHEM CBOMCTB rpaduka QyHKIIUU

y = K
X

I'nasa 2.KBagpatHbie kopuu (19 yacoB)

[Tonstre 00 wppanuoHaIbHBIX yuciaax. OOHMe CBEIEHUS O JCHCTBUTEIBHBIX YHCIIAX.
KBaapartueiii kopeHb. [IoHSITHE 0 HAXOXKJACHUU NPHUOIUKEHHOTO 3HAYEHHUS KBAJAPATHOI'O KOPHSI.
CBoiicTBa KBajpaTHBIX KopHeW. I[IpeoOpa3oBaHus BBIpKEHUN, COJCPIKAIIMX KBaIpaTHBIC
xopuu. OyHKIUs y =+/x , €€ CBOMCTBa U rpaduK.

Hean: cucTemMaTU3UpOBaTh CBEJACHUS O PAIMOHAIBHBIX YMCIAX W JaTh MPEACTaBICHUE
00 HWppanMoOHAIBHBIX YHCIIAX, PACIIUPUB TEM CAMbIM TOHSITHE O YHWCIE; BHIpAaOOTaTh yMEHUE
BBITIOJIHSITH MPE0OPa30BaHUs BRIPAKECHHH, COJEPKAIIUX KBAIpaTHBIE KOPHHU.

B nanHolt Teme yuamuecs TOJNYYarOT HAdalbHOE TMPEJCTABICHUE O TOHITHH
neiictBuTensHOro uncia. C 3Toi 1enpio 00001aloTCs U3BECTHBIE 00YYaroIIUMCs CBEIACHHS O
paluMoOHaNbHBIX Yucaax. Jlas BBeOEHUA NOHATHS HMPPALUOHAIBHOIO YHCIA MCHOIb3YETCA
WHTYUTUBHOE MPEACTABICHUE O TOM, UYTO KaXIbI OTPE30K MMEET JJIMHY U MOTOMY KaxAou
TOYKE KOOPJAMHATHOM TMIPSAMOM COOTBETCTBYET HekoTopoe uucio. [loka3biBaercs, dYTO
CYIIECTBYIOT TOYKH, HE UMEIOIINE PAIMOHATBHBIX aOCIIHCC.

[Ipu BBeneHWM TOHATHS KOPHS TMOJIE3HO O3HAKOMHUTH OOYUYAIOIMIMXCA C HAXOXKICHHEM
KOpHEH C TOMOIIBIO KATBKYJISITOpA.

OcHOBHOE BHUMaHHUE YJETSETCS TOHATHIO apU(PMETHUYECKOTOo KBAJAPATHOTO KOPHS H
CBOMcTBaM apu(METHYECKHX KBaJIpaTHBIX KOpHEW. JlOKa3bIBalOTCS TEOpEMBI O KOpHE W3

MMPOU3BCACHUA U I[p06I/I, a TaKXKXC TOXICCTBO Va? :|a|, KOTOPLIC TIOJYYAOT NPHUMCHCHUC B
Hp606pa3OBaHI/I$IX BLIpa)I(CHHf/'I, COACPpIKAIINUX KBAAPATHBIC KOPHH. CHeLII/IaJ'ILHOC BHUMAHUC

YACITACTCA OCB060)KI[CHI/IIO OT UPPAlIMOHAJIBHOCTU B 3HAMCHATCIIC IIpO6I/I B BBIpAKCHHUAX BUA

a a
—, —=——=. VYMenue npeoOpPa3OBBIBATH BHIPAKEHUSA, COJEPXKAIIME KOPHH, YACTO
Vo' Jbte

MCIONIB3YETCSl KaK B CaMOM Kypce ainreOphl, Tak M B Kypcax T€OMETPHH, aireOpbl W Hadall
aHaJIn3a.



[Tponomxkaercss paboTta Mo pa3BUTHIO (PYHKIHMOHATIBHBIX MPEACTABICHUN 00yYaromuXcs.
PaccmatpuBarorcs GyHKUMs y=+/x , €€ cBoiictBa M rpaduk. Ilpu msydenmn QyHKOmu y=+/x ,
TOKA3bIBAETCS €€ B3aUMOCBA3b ¢ ByHKIMel y = X2, e x >0.

I'maBa 3. KBaagparnsie ypaBHenus (21 gac)

KBanpatHoe ypaBHeHue. @opmysia KOpHEH KBaJApPAaTHOrO ypaBHeHuUsA. Pemienue
paloHalIbHBIX ypaBHeHUH. Pemenue 3agad, NPUBOAAIIMX K KBaJpaTHBIM YpaBHEHUSM U
MPOCTEHIINM PallMOHAIBHBIM YPaBHEHUSIM.

Heab: BbpaboTaTh YyMEHHs peliaThb KBaJpaTHbIE YpaBHEHUS M MIpocCTeiliine
paloHaIbHbIE YPABHEHUS U IPUMEHATh UX K PELLICHUIO 33]1a4.

B Hawane TeMbl NPUBOAATCS NPUMEPBI PELIECHMS] HEMOJIHBIX KBAaJPATHBIX YpPaBHEHUI.
OTOT Marepuall cUCTeMaTusupyercs. PaccMaTpuBaroTCsi alnrOpUTMbl pEIIEHHsS HEMOJHBIX
KBaJIpaTHbIX YPAaBHEHUN Pa3IMUHOrO BU/A.

OCHOBHOE BHUMAaHHeE ClielyeT YAeINTh PElIeHHIo ypaBHEeHHI Buaa ax? + bx + ¢ = 0, rxe,
a 20, c ucnomp3oBaHueM QopMyibl KOpHEW. B nanHOi Teme ydaiuecss 3HAKOMSTCS C
dopmynamu Buera, BhIpakalolUMHU CBSI3b MEXAY KOPHSIMM KBaJpPaTHOTO ypPaBHEHUS U €ro
kodp¢unmentamu. OHU HUCIHONB3YIOTCA B JajbHEHIIEM MpH JI0Ka3aTeIbCTBE TEOPEMBI O
Pa3I0KEHUU KBAJPAaTHOTO TPEXUWIEHA HA JINHEHHBIE MHOKUTEIH.

VYyammecss OBIAJEBAIOT CHOCOOOM pEIICHHsS JPOOHBIX pPALMOHAIBHBIX YypaBHEHHH,
KOTOpBI COCTOMT B TOM, UTO pEIIEHUWE TaKUX YpPaBHEHUH CBOAMTCA K pELICHUIO
COOTBETCTBYIOIIMX LIEJIIX YPABHEHUH C MOCIEIYIOIIUM UCKIIOYEHHUEM ITOCTOPOHHUX KOPHEH.

N3yyenne naHHOW TeMbl MO3BOJSET CYIIECTBEHHO PACHIMPUTH ammapaT ypaBHEHHIA,
MCIIOJIb3YEMBIX JIJISl pEeLICHHs] TEKCTOBBIX 3a/1ad.

I'naBa 4. HepaBencrBa (20 yacos)

UucnoBble HEpABEHCTBA U UX CBOMCTBa. [louneHHOE ClI0XKEeHNEe U YMHOKEHHE YHCIOBBIX
HepaBeHCTB. llorpemrHocTs M TOYHOCTH NpuOMMKeHUS. JIMHEWHbIe HEpaBeHCTBA C OJHOMN
MEPEMEHHOM U UX CUCTEMBI.

Heab: o3HaKOMUTH 00y4arOIUXCsl ¢ MPUMEHEHUEM HEPAaBEHCTB /ISl OLEHKU 3HAUYECHUM
BBIpaXXEHH, BbIpaOOTaTh YMEHHE pellaTh JIMHEHHbIE HEPABEHCTBA C OJAHOW MEPEMEHHOW U HX
CUCTEMBI.

CBoiicTBa YMCIOBBIX HEPAaBEHCTB COCTABISIOT Ty 0a3zy, Ha KOTOPOM OCHOBAHO pelleHHUe
JIMHENHBIX HEPABEHCTB C OJIHOM NEpEeMEHHOM. TeopeMbl 0 MOYJIEHHOM CII0KEHUU U YMHOXKEHHUN
HEPABEHCTB HAXOJAAT NPUMEHEHHE IPU BBIIOJHEHUU MPOCTEHIINX YNPAXXKHEHUM HAa OLEHKY
BBIp@XEHUI MO MeToay rpaHull. BBoasarcs monsTus aGconroTHO# [lorpemHocté M TOYHOCTH
NpUOIMKEHNS, OTHOCUTEIBbHOM MOTPEIIHOCTH.

YMeHuss NpoBOIUTH JEAYKTHBHBIE PpACCYKIEHUS TMOIy4aroT pa3BUTHE, Kak IpU
JI0Ka3aTeNbCTBAX YKAa3aHHBIX TEOPEM, TaK U MPH BHIIOJHEHUM YIPaXHEHHUI Ha J0Ka3aTelbCTBa
HEPaBEHCTB.

B cBA3M ¢ penieHMEM JTMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHON JAETCs MOHATHE O
YHUCIOBBIX  NPOMEXKYTKAaX, BBOAATCA COOTBETCTBYIOIME Ha3BaHMA U OOO3HAUYCHMSL.
PaccMoTpenuto cucteM HEpPAaBEHCTB C OJHOW IEPEMEHHON IIPENUIECTBYET O3HAKOMIIEHHE
00yyaromuxcs ¢ MOHATHAMU NepeceueHust U 00beTMHEHUS MHOXKECTB.

[Ipn pemieHUM HEPABEHCTB MCHOJIB3YIOTCS CBOMCTBAa PABHOCUIIBHBIX HEPABEHCTB,
KOTOpBIE Pa3bACHAIOTCS Ha KOHKPETHBIX mnpumMepax. Ocoboe BHMMAaHHME CIEAyeT YAEIUTh
0TpabOTKe YMEHHs pelaTh MpocTeilliie HepaBeHcTBa Buaa ax>h, ax <b, OCTaHOBHBIIHCH
CIEIMAIIBHO Ha cityvae, kora, a<0.

B 310l TemMe paccmaTpuBaeTcsl TakKe peIIeHHe CHCTEM JIBYX JIMHEWHBIX HEPaBEHCTB C
OJIHOH NEpEMEHHOM, B YaCTHOCTH TaKUX, KOTOPBIE 3alIMCAHbI B BU/I€ JBOMHBIX HEPABEHCTB.

I'naBa 5. CreneHsp ¢ 1meJbIM NMoka3zartejaeM. JjeMeHThI ctTaTucTUKU(11 yacoB)



Crenenp ¢ 1enbIM IOKa3aTesneM M ee cBoicTBa. CraHmapTHbIM BUI uucia. HauanbHble
CBe/IeHUS 00 OpraHM3aluu CTATUCTUYECKUX HCCIIETOBAHUH.

Lean: BoipaboTaTh yMEHHE MPHUMEHSATH CBOICTBAa CTENEHU C LEJNBIM ITOKa3aTelieM B
BBIUUCIICHUSIX M TpeoOpa3oBaHMAX, c(hopMUpOBaTh HavajdbHBIE INPEACTaBICHUS O cOope u
IPYyIIIUPOBKE CTATUCTUYECKUX JaHHBIX, MX HATJSAHON HHTEPIIPETALNN.

B »aTo0it Teme GopMyIUPYIOTCS CBOWMCTBA CTEMEHHM C IEJBIM IOKa3areiaeM. Mertox
JIOKa3aTeNbCTBA JTHUX CBOMCTB IIOKA3bIBACTCA HA IPUMEPE YMHOXEHHS CTEIEHEH ¢
OIMHAaKOBBIMM OCHOBAaHMAMHM. JlaeTcs NOHATHE O 3allUCH YHCIAa B CTAaHAAPTHOM BHJIE.
[TpuBoAATCS MPUMEPHI MCIONB30BAaHMUS TAKOW 3amucu B (PU3MKE, TEXHUKE M APYTHUX O0JIACTSIX
3HAHUM.

VYyamuecss NOTy4al0T HadaJbHBIC IPEICTABICHUS 00 OpraHM3aldd CTaTUCTHYECKHX
uccnenoBanuii. OHU 3HAKOMSATCS C MOHATUSAMHU T'€HEPAJIHbHOW M BBIOOPOYHOH COBOKYITHOCTH.
[TpuBoaATCS MpUMEpbl MPEACTaBICHUS CTATUCTUYECKUX AAHHBIX B BHUAE TaOJMI[ 4acTOT U
OTHOCHUTEJIbHBIX 4yacToT. OOydaroluMces NpeularaloTcs 3aJaHus Ha HaXOXKJIEHHE o Talnuie
YacTOT TAKMX CTATHCTUYECKHUX XApaKTEPUCTHK, KaK cpeiHee apudmMeTrnueckoe, MOAa, pa3Max.
PaccmarpuBaercss BOHpoC O HarjsiIHOM HMHTEpHpeTaldyd CTaTUCTUYECKOH HH(pOpMAaIUH.
N3BecTHbIe 00yyaromMMCs CHOCOOBI HAIJISIIHOTO MPEACTaBIEHUS CTAaTHUCTUYECKUX JAHHBIX C
MOMOIIbIO CTOJIOYATHIX U KPYTOBBIX AUArpaMM PacCIIUPSIOTCA 3a CUET BBEJCHUS TaKUX MOHATUH,
KaK IOJMIOH U TUCTOrpaMMa.

6.IToBTopenue (8 yacon)

Heas: [loBTopenne, 0000IIeHNE M CHCTEMAaTH3aIUs 3HAHHUIH, YMEHUH 1 HABBIKOB 32 KYypC
anreOpsl 8 Kiacca.

KonTpoabHubie padoThl

Konrtponsnas padora Ne 1 «PanunonanbHble BoipaxkeHus. Cll0)keHUE U BBIYMTAHUE IPOOei»
Kontponbnas pabota Ne 2 «IIpousBenenue u yactHoe apoOeii»

Kontponbnas padora Ne 3 «KBanpatHbeie KOpHU

Kontponsnas padora Ne 4 «IIpumeneHue cBOCTB apu()METHUECKOTO KBaIPaTHOTO KOPHSD)
Kontponbnas padora Ne 5 «KBagpatHeie ypaBHEHUS

KonTponbhast padota Ne 6 «J[poOHbIe paliioHaIbHbIE YPaBHEHUS

Konrtponbnas padora Ne 7 «HucinoBble HEpaBEHCTBA U UX CBOWCTBa

KontponsHas pabora Ne 8 «HepaBeHcTBa ¢ 0/1HON IEPEMEHHOM U UX CHCTEMBbI»
KontpomnbHas padora Ne 9 «CteneHs ¢ 1esbIM [oKa3aTeaem»

HtoroBas KoHTposbHas pabora Ne 10

4. Tabanua TeMaTH4eCKOro pacnpeieieHus KOJIM4ecTBa 4YacoB:

Ne Pazgennl, TeMbI KomandgectBo yacos
m\i

ABTOpCKas Pabouas
nmporpamma porpaMma

I'naBa |.PanuonajbHble 1podu 23 23
1 PannonansHble IpoOH U UX CBOMCTBA 5
2 | CyMMa u pa3HOCTb apobeit 7
3 [TpousBenenue u yactTHOE Apodei 11 11

I'nasa |l. KBagpaTHble kopHH 19 19




4 | JlelicTBUTENIbHBIC YHCIA 2 2
5 | Apudpmerndeckuii KBaJpaTHBIN KOPEHb ) 5)
6 | CoiicTBa apu(METHUECKOTO KBaIPAaTHOTO KOPHS 4 4
7 | ll]pumeHeHUE CBOMCTB apr(METHUECKOTO KBAPATHOTO 8 8
KOpHS
I'nasa l11. KBaapaTHbie ypaBHeHUA 21 21
8 | KBampaTHoe ypaBHEHHE U €r0 KOPHU 11 11
9 | JpoOHble paniMOHATBHBIE YPaBHECHUS 10 10
I'naBa IV. HepaBeHcTBa 20 20
10 | YucnoBsle HepaBEHCTBA U UX CBOMCTBA 9 9
11 | HepaBeHcTBa ¢ OHON NEPEMEHHOMN U X CUCTEMBI 11 11
I'naBa V. CteneHs ¢ HeJbIM MOKa3aTe1eM. JJIeMeHThI 11 11
CTATHCTHKHU
IloBTOpEHME 8 8
Bcero 102 102




3. KanenmapHo- Temarnueckoe miaHupoBanue. Anredpa, 8 kimace, 3 4aca B Hezento, Bcero 102 gaca

DopMbl, THIIBI

Cpoxku npoBeeHust

Homep HaumenoBanue
. OcHOBHOe€ co/lep:KaHHe H BU/bI 1eSAITeIbHOCTH YHAIMXCS
ypoka U3y4aeMoi TeMbl
KOHTPO/Iit 1o MiIaHy | no gaxkTy
[loBTOpenue - 3 yaca
1
1 IToBTOpEeHUE TpuMECTp
2.09
2 [ToBTOpEHME 5.09-9.09
3 IToBTOpEeHME
I'naBa |. PanmonansHble 1podu — 23 vaca
4(1) |PanmoHanbHBIE DopMyITUpPOBKa MOHATUS «PAIIMOHATBHOE BBIPAKEHHUE», YMETh pa3IuvaTrh
B3anmub1i
BBIPKEHUSI. LeJIbIe U IPOOHBIE BBIPAXKEHUS, HAXOIUTh 3HaYeHHE IPOOH.
KOHTPOJITh
5(2) Panmonansubie qpo6u. YMeTh HAXOAUTh MIPU KaKUX 3HAYEHUSIX MEPEMEHHON UMEET CMBICT
. @pOoHTAIBHBII
paroHaIbHOE BhIpaXKEHHE, TOMYCTUMbIC 3HAYCHUSI IEPEMEHHON B 12.09-
KOHTPOJIb.
BBIpQXXEHUH, 00JIACTh OTpeeneHus pyHKIuu 16.09
CamocrosTenbHas '
pabora
6(3) |OcHOBHOE CBOWCTBO dopMyIHpOBaTh OCHOBHOE CBOWCTBO pallMOHAIBLHOW APOOM W MPUMEHATH |MaTtemaTudecKuit
Tpoowu. €ro ISt mpeoopa3oBaHus Apooeit JTUKTaHT




7(4) |Coxkpaiuenue qpo0ei. 3HaTh aNrOpPUTM COKpaIleHUs JApoOu, YMeTh NpPHUMEHATH ero mpu|CamMocTosTenbHas
BBIITOJIHCHUM 3aJaHUs pabora
8(5) |Coxpamienue npoOeii. YMeTb NpUBOAUTH APOOH K ONPEACTICHHOMY 3HAMEHATEIIO, CaMOCTOSTEIbHAS 19.09-
cOpMyYITMPOBATH AITOPUTM 3TOTO JEHCTBHUS, YMETh IPUMEHSTH €TO. paGora 23.09
9(6) |Cnoxenune u BbIYUTAHHE|BBINONHATH CclloXeHHE IpoOel ¢ OJAWHAKOBHIMU 3HAMEHATENSIMH, yMeTb|B3anMHblit
apo0eil ¢ OAMHAKOBBIMU [(OPMYIMPOBATH AJITOPUTM ACHCTBUN U IMPUMEHSTH €r0 KOHTPOJIb.
3HAMEHATEISIMH.
JlngakTuyecKue
MaTepuaibl
10(7) |Bbluntanue u cioxeHue|BbIMONHATE — clokeHHe OpoOell ¢  OAMHAKOBBIMH  3HAMCHATEISIMHU, VM MBI Ty AT bR
Apo0ell ¢ OAMHAKOBBIMU [OIIPECIUTh AITOPUTM ICHCTBUIN, YMETh IPUMEHSTh €r0 KOHTDOJT.
3HAMEHATEISIMH. Tectuposanie
11(8) |CnoxeHue u BblYMTaHHE |BBINONHATE ClOXKeHHE ApoOeil ¢ pa3HBIMU 3HAMEHATEISIMH, ONPEACTUTD|B3anMHbI 26.00
npo0eit ¢ pa3HBIMHU QJITOPUTM JIEUCTBUMN, YMETh IPUMEHSATD €r0 KOHTPOJIb. '
3HAMEHATEISIMH. MareMaTHUeCKHil 30.09
JUKTaHT
12(9) |Bbiuntanue u ciokeHre |BBINONHATH clokeHue apoleil ¢ pa3sHbIMU 3HAMEHATEISIMU, ONpPEACTHUTH|B3anMHbIi
npobeii ¢ pa3HBIMU ITOPUTM JIEUCTBUH, YMETh IPUMEHATH €T0 KOHTPOIIb.
3HaAMEHATEISIMHU. Jnnaxkrnueckue
MaTepHualbl
13(10) |CnoxeHue ¥ BblYMTaHHE |BBIMONHATE CIOKEHHE W BBIYMTAHUE JPOOEH C pa3sHbIMU 3HAMEHATENSIMHU, | THAMBUIYTTbHBIH
npobeit. XOpOIIO  3HaTh  aNrOPUTM  JEHCTBHM,  BBINOJHATH  PAa3JIMYHBIE [KOHTPOJIb.

HpeO6p8.30BaHI/I${ palluOHAJIbHBIX BBIpa)KCHI/Iﬁ

TecTtupoBanue




14(11) |CnoxeHue ¥ BblUMTaHHE |BBIMONHATE pa3iuyHbie MPeoOpa3oBaHUsl PALUOHAIBHBIX BbIpaKeHHH, | DPOHTANIBHBIN
IpoOeil. JI0Ka3bIBaTh TOKIECTBA, IPUMEHSS IUPOKUNA HAOOp CrIOCOOOB M MPHUEMOB  |KOHTPOJIb. 03.10-
JlnmakTuueckue 07.10
MaTepuaibl
15(12) |Kommponvnas paboma WuauBuyanbHbIH
Nel. KOHTPOJIb.
16(13) |VmHOxeHue apobeii. Boinonusate yMHOXEHHE IpoOel, ONpeneanTh alropuT™ AeUcTBUsA, yMeTh|DpoHTaIbHbIN
MIPUMEHSITH €T0 oTpoc
17(14) |Bo3Benenue apodu B BreimonHsATe  BO3BemeHHWE JpoOM B CTENCHb, OMNPEICIHTh aaropuT™|B3anMHbIi 17.10-
CTETEHb. NENCTBUS, YMETh PUMEHSTH €T0. KOHTPOJIb.
Maremaruueckuit 21.10
JTUKTAHT
18(15) |YmHoxeHue npoobeii. BemmonHATE  yMHOXEHHE  JpoOel,  pasnuuHble  npeoOpa3oBanHus | PpOHTATBHBIN
paIMoOHATBFHBIX BEIPAKESHUH KOHTPOJTb.
JngakTuueckue
MaTepuaibl
19(16) |Hemenue apoodeii. BeimonnsaTe genenue apoOei, ONpenenuTh alrOpuTM ACHCTBUA, yMeTh|CamocTosiTenbHas
IPUMEHSTH €T0. pabota
2017) |Henenue npobeii. BreimonasaTe nenenue npoOeid, pa3nuyuHbie TpeoOpa3oBaHUs PalliOHATBHBIX DponTATBHBI 24.10-
BBIpaKCHUH. KOHTPOJTB. 2610
Tectuposanue '
21(18) |I[IpeoOpazoBanue BrINonaHATE CloXKeHne, BBIMUTAHNE, YMHOKEHHUE U JIEJIEHNE PalliOHAIBHBIX | DPOHTAIBHBII
parnroHaTBHBIX npoOeli, MHOTOIIArOBbIE TPEOOpa3OBaHMs PAIOHAIGHBIX BBIPAKEHHH, |[KOHTPOITH.




BBIPAKCHUM. MPUMEHSS IUPOKUI HAOOP CrIOcOOOB U TPUEMOB IIpaxTnueckas
pabota
22(19) |I[IpeoOpa3oBanue BbInonHATE Cll0KeHNE, BBIUNTAHUE, YMHOKEHUE U JIEIIEHUE PallMOHaIbHbIX | DpoHTaIbHBIN
panroHaIbHBIX napoOeli, MHOTOIIaroBble MPEOOPa3OBaHMsI PAIMOHAIBHBIX BBIPAKEHHM, |KOHTPOIIb.
BBbIpa)KEHUII. IPUMEHSS [UPOKUI HabOp crIocOOOB U IPUEMOB [TpakTuyeckas
pabora
23(20) |IIpeobpa3oBanue BbINONHATE cllo’KeHHe, BBIYMTaHUE, YMHOKEHHUE U JIeJICHHE PalnOHaIbHbBIX | CaMOKOHTPOJIb
panroHaIbHBIX Ipobeli, MHOroIIAroBble HPeoOpa3sOBAHMS PALMOHATBHBIX BbIpaxeHuii,|Camoctostenpuas |31.10-4.11
BBIpa)KEHUII. IPUMEHSS [UPOKUI HabOp crIocOOOB U PUEMOB pabota
k (v
24(21) OyHKIHSL Y = “uee dopmynupoBaHue onpeaencHus GyHKIN 00paTHOM S —
rpadux. IIPONOPLMOHATIBHOCTH Y=K/X, I'/le K He paBHO 0, U yMETh CTPOUTH €€ KOHTPOJIb.
rpaduK, 3alIOMHHUTD OIpeJIeIeHUue TUIepOoIIbl, IOHUMATh U UCIIOIb30BaTh TIHIaKTHYECKHE
(YHKIMOHATIBHBIE TIOHATHS U SI3BIK (TEPMHUHBI, CHMBOJIHMYECKUE MaTepHAII
0003HaueHus ),
k 2 C
25(22) OYHKIUA Y = = 1 ee 3Hath cBoiicTBa (pyHKIMI y=K/X, re K He paBHO 0, U yMeTh CTpoUTh ee|CaMOKOHTpPOJIb
X
rpaduk, CamocTosTenbHas
rpaduk.
pabota
26(23) |Koumponavnas paboma VH MBI Ty ATbHbIH 07.11-
o
Ne2. KOHTPOJIb. 11.11
I'naBa Il. KBagpaTHbie kopau — 19 uac.
27(1) |ParuoHasnbHBIC YKCIA. [IpuBOIUTE IPUMEPHI PALIMOHAIBHBIX YNCEN, CPABHUBATh U B3anmMHsbIi
YIOPSIIOYNBATH pAllHOHAIEHBIC YHCIIA KOHTPOJTb.
Junaktnyeckue

MaTepHuaIbl




28(2) |UppaumonanbHbie yncna. |[IpUBOAMTH MPUMEPHI PAMOHAIBHBIX U UPPALUOHAIBHBIX YUCEI, CaMOKOHTpOJIb 14.11-
CpaBHUBATh YHCIIa CamocTrosiTenbHas
18.11
pabora
29(3) |KBagpaTHbie KOPHH. Brianeth moHsATHEM KBaApaTHOTO, HAXOUTH 3HAUYCHUS apU(PMETHUECKUX | B3auMHBII
KBaJIpaTHBIX KOPHEH KOHTPOJIb.
Maremarnueckuit
JTKTaHT
30(4) |Apudmernyeckuit Haxozute 3HaueHUs apuPMETHICCKUX KBAJPATHBIX KOPHCH, MOMB3YSICh oo oo o
KBaJ[paTHBI KOPEHb. TaONMUIIeH KBapaTHBIX KOPHEH, ONPEIEISTh CMBICI BBIPAKECHHS, CTOSIIIETO KOHTPOJIb.
M0JT KOPHEM KBaJIpaTHBIM, HAXOJUTh 3HAYCHUE TIEPEMEHHON TIHIAKTHYECKHE
MaTepHabl
31(5) |YpaBuenue x* =a. CdopmynnpoBaTh aJIFOPUTM PELICHUS YPaBHEHUS, YMETh I'paduyecKu B3auMHbIi 2
OTIPEJIENATE HHCIIO KOPHEH yPaBHEHU, PEliaTh YPABHEHHs IAHHOTO THIT |k orrpojs. TpHMecTp
JngakTuueckue
MaTepHabl 28.11-2.12
32(6) YpaBHeHHE x° =a. Pemate ypaBHeHHMs, ONPENEATh CMBICH BBIPAXKEHU, HAXOIUTh OpoHTaTBHBIN
NpUOIMKEHHOE 3HAYEHNE KBAIPATHOTO KOPHS KOHTPOJITh
CamocrosiTenbHast
pabota
33(7)  |Dynkmms y =+/x u ee Ctpouts rpaduk GyHKImE y = v/X , opMynpoBath cBOMcTBa QyHKIMK, |B3aHMHbIH
rpaduk. MOHMMATh U UCTIOJIb30BaTh (D)YHKIMOHAIBHEIE TIOHATHS U A3bIK (TepMunbl, |KOHTPOIb.
CUMBOIIMYECKHME 0003HAUCHHMS); Matemaruieckuii
JTUKTaHT
34(8) |®ymkums y =+/x u ee CrpouTb rpaduk GYHKIHH Y = v/X , 3HATH CBOMCTBA (hyHKIIHH, B3aumHblit 512-09 12
KOHTPOJTb.

rpadux.

MCCTIE0BaTh CBOMCTBA(YHKIIMN HA OCHOBE M3YUEHUS MMOBEICHUS UX

Junaktnyeckue




rpaduKoB; MaTepHuabl
35(9) |KBamparubiii kKopeHb U3 |JloKa3bIBaTh TEOPEMbI O KOPHE U3 IPOU3BEACHUS U IPOOH, IPUMEHSTh UX B | B3auMHBIi
MIPOM3BEICHUS U APOOU.  |TpeoOpa30BaHUU BBIPAKCHHMA KOHTPOJIb.
MaremaTnueckui
JUKTaHT
36(10) |KBamparHbiii kopeHb 13 |[IpEMEHSITH TEOPEMBI O KOPHE U3 IPOU3BEICHUS U IpOOH B @pOHTAIBHBIN
MIPOU3BEICHUS U IpoOH peoOpa30BaHNUN BBIPAKCHHM KOHTPOJIb
TecTtupoBanue
37(11) |KBampatHbiii kOpeHb U3 |J/l0Ka3bIBaTh TEOPEMBI O KBaJPATHOM KOPHE U3 CTEIICHH, IPUMCHSATh UX B |DpOHTAIBHBIN
CTETEHHU. peoOpa3oBaHUU BBIPAKECHHUN KOHTPOJIb 12.12-
CamocrosTenbHast 16.12
pabora
3.12 Konmponvnas paboma NunuBuyanbHbI
No3. KOHTPOJIb.
39(13) |BeiHeceHre MHOXHUTEAS — |BBIHOCHTH MHOKHTEID 3a 3HAK KOPHS M BHOCUTH MHOXKHTEITb T10]] 3HAK ®poHTaTBHBII
M3-TI0J] 3HaKa KOPHSI. KOpHS orpoc
40(14) |Buecenne MHOXHTEIS O] | BBIHOCHTH MHOKHTEID 3a 3HAK KOPHS ¥ BHOCHTH MHOYKHUTEID T10]] 3HAK .
B3anmub1i
3HaK KOpHSI. KOpHS
KOHTPOJIb. 19 12-
MaremaTnueckui
JUKTaHT 23.12
41(15) |I[IpeobOpa3oBanue CdopmynupoBaTh alropuT™ MpeoOpa3oBaHusl BIPAKEHUH, COAepKAIINUX SR —
BBIPAXKEHU, COAEPIKALUX |KBapaTHbIe KOPHU, UCIIOJIb3YsI TEOPEMBI O KOPHE U3 NTPOU3BEICHUS U KOHTPOITh
KBaJpaTHbIE KOPHHU. IpoOu, yMeTh PUMEHSITh €TO. CaMOCTOSTEIbHAS

pabota




42(16) |IIpeoGpa3zoBanue Hcnons30BaTh GOPMYJIIbl COKPAIIEHHOTO YMHOXCHUS TIPH CamoxomTpors

BBIpO)XEHUH, COJlEpKaIUX (IIPeoOpa3oBaHUH BBIPAKEHUH, COIEPKAIINX KBAIPATHBIE KOPHU
TectupoBanue
KBaJpaTHbIE KOPHH.

43(17) |IIpeobpaszoBaHue CdopmynnpoBaTh alropuT™ 0CBOOOMKIEHUS OT HUPPALUOHAIBHOCTH B B3auMHbIii 26.12-
BBIP)XEHUI, collepKallluX [3HAaMEHATeNsAX JpoOU, yMETh IPUMEHSATh €rO. KOHTPOJIb. '
KBaJpaTHbLIC KOPHHU. Maremarnueckuit 30.12

JTKTaHT

44(18) |I[IpeobpaszoBanue YMeTh 0CBOOOXKIATHCS OT HPPAMMOHATEHOCTH B 3HAMCHATEIIC B3aumabIit
BBIpXEHUH, COMEpKAITIX KOHTPOJTb.

KBaJ[paTHbIC KOPHH. CamocTrosiTenpHas
pabora

45(19) |Koumponvnas paboma WHIuBU Iy aTbHBINA
Ned. KOHTPOJIb.

I'nasa Ill. KBagpaTtHbie ypaBHeHuUs — 21 yac
46(1) |Ompenenenue 3HaTh ONPEJEIICHNE KBAIPaTHOIO YPAaBHEHUS, pElIaTh KBaJpaTHbIE DpoHTATHBIT 09.01-
KBaJpaTHOT'O YPaBHEHHUS. |ypaBHEHUS ompoc 13.01
47(2) |Hemonnsie kBagpatHbie  |CopMyIUpoBaTh ONMpPEIEICHUE U AITOPUTM PEIICHHUS HETTOTHBIX B3anmnblii
YpaBHEHUS. KBaJ[paTHBIX YpaBHEHUsI, PELIaTh HEMOIHbIE KBaJIpaTHbIE YPaBHEHUS KOHTPOJIb.
CamocrosiTenbHast
pabora
48(3) |Pemienue KBagpaTHBIX Pemrate kBagpaTHbIE ypaBHEHUS, IOHUMAaTh YPABHEHMS KaK BakKHeHyr0 |B3auMHbli
yYpaBHEHHH BBIIETICHUEM |MaTeMaTHUECKYIO MOJIEIh [T OTIMCAHUS W U3yUeHHs pa3HOOOpa3HbIX KOHTPOJTb.
KBaJpaTa J[By4ICHA. peabHBIX CUTYAIMil, permaTh 3aJauu ¢ IPUMEHEHHEM KBaJpaTHBIX Junaktudeckue
YpaBHEHUI MaTEepUAITBI




49(4) |PemicHue KBaJpaTHBIX CdhopmynupoBaTh alrOPUTM PEIICHUS KBAJAPATHOTO YPAaBHEHUS, B3aumabrit
ypaBHEHUH 1o GpopMyse  |HUCCIIe0BaTh KBAAPATHOE ypaBHEHUE IO JTUCKPUMHUHAHTY H KOHTPOJIb. 16.01-
D. kod(duimenTam, 3aOMHATH (POpMYITy KOpHEH KBaJpaTHOTO ypaBHeHHsT  |CaMocTosTenpbHas 20.01
pabora
50(5) |Pemienue KBaapaTHBIX CdopmynupoBaTh alIrOPUTM PEIICHUS HEMIOJHOTO KBAAPaTHOTO ST —
ypaBHEHHUI 110 popMyJie  |ypaBHEHHUS, 3aIOMHUTH (POPMYITy KOpHEH KBaAPATHOTO YPaBHEHUS KOHTPOITh
D1. TectupoBanue
51(6) |Pemienue 3amaq ¢ Pemarb TekcTOBBIE 3a/1a4M, UCIIOJIb3YS B KAUECTBE alire0panyeckoi B3auMHBIH
MTOMOIIBIO KBaJIPATHBIX MOJICTIN KBaJJPATHBIC YPABHCHHSI KOHTPOIIb.
YpaBHCHHUHU. CamocrosTenbHas
pabora
52(7) |Pemienue 3amaq ¢ Pemarb TekcTOBBIE 3a/1a4H, UCIIOJIb3YS B KaueCTBE ajire0pandecKkoi B3anmMHsb1i
MTOMOIIIBIO KBaJIPATHBIX MOJICTTN KBAJPATHBIC YPAaBHCHUS KOHTPOJTb. 23.01-
YPaBHEHHUH. Junaktuaeckue 27.01
MaTepuaibl
53(8) |Teopema Buera. CdhopmynnpoBaTh alrOPUTM PEIICHUS KBaIPATHBIX YPABHEHUM C Biaumnbiit
MOMOIIBI0 TeopeMbl Buerta KOHTPOJIb.
CamocrosTenbHas
pabora
54(9) |Teopema Buera. Haxoauts mog6opoM KOpHU KBaJIpaTHOTO ypaBHEHUS, HCIIONB3YsI TeopeMy |B3anMHbIii
Buera KOHTPOJIb.
Junaktuyeckue

MaTepHuaIbl




55(10)

Pemenne kBagpaTHbIX

Pemarn KBaApPATHLIC YPaBHCHUS, pCIIATL TCKCTOBBIC 3a/1a4H, UCIIOJIb3YS B

. o I'pynnosoit
ypaBHECHUH. KauecTBe alreOpandeckoil MOIeIN KBaApaTHIC yPaBHEHUS, 30.01-
KOHTPOJIb. '
JlnmakTuueckue 03.02
MaTepuaibl
56(11) |Koumponvuas paboma WuauBryanbHbIH
Nes. KOHTPOJIb.
57(12) |Pemenue qpoOHBIX ChopmynupoBaTh alrOpuUTM pEIICHUS TPOOHBIX PAIMOHATBHBIX ['pynmoBoit
paIMoHaIBLHBIX YPaBHECHHIA, CBOJIS PEIICHUE TAKUX YPABHCHUN K PEIICHUIO JIMHCWHBIX U |KOHTPOJIb.
YPaBHCHHUH. KBaJIPATHBIX YPABHCHHM C TIOCIICAYIONIUM HCKITFOYCHUEM TTOCTOPOHHUX CamocrosiTenpHast
KOpHei pabota
58(13) |Pemrenue qpoOHBIX Pemarp npoOHBIC pallMOHAIBHBIC YPABHEHHMSI, CBOISI PEIICHUE TaKUX OpoHTATBHBIH
paIMoHaIbHBIX YPaBHCHHI K PEIICHUIO TMHCHHBIX U KBAJIPATHBIX YPABHCHUM C KOHTPOJIb. 06.02-
ypaBHEHUH. MOCJIEIYIOIIUM UCKITFOYEHHEM MTOCTOPOHHUX KOPHEH CamocrosiTenbHas 10.02
pabota
59(14) |Pemenue qpoOHBIX Pemate 1poOHbIe paniioHaIbHBIE YPaBHEHUS, CBOJISI PEIICHUE TaAKUX WHauBy Ty anbHbLH
paIoHaIbHBIX ypaBHEHUH K PEIICHUIO TMHEWHBIX U KBaJPATHBIX YPaBHEHUH C KOHTPOIIb.
ypaBHEHUH. MOCIEAYIOIUM UCKITIOYEHHEM MTOCTOPOHHUX KOPHEH TectupoBaHue
60(15) |Pemrenue qpoOHBIX Pemarb mpoOHBIC pallMOHAIEHEIC YPABHEHHSI, CBOJISI PEIICHUE TAaKUX ['pynmoBoit
paIMoHaIbHBIX ypaBHEHUH K PEIICHUIO TMHEWHBIX U KBaJPATHBIX YpPaBHEHUH C KOHTPOJIb.
ypaBHEHUH. MOCIIEAYIOIIUM UCKITIOYEHHEM MTOCTOPOHHUX KOPHEH CamocTosiTenbHast
pabota
61(16) |Pemenue 3amau c AJIrOpUTM peLICHNs TeKCTOBBIX 3a/1a4 Ha JIBIDKCHHC. POIIaTh TCKCTOBBIC  |goqim o o 13.02-
MOMOIIIBIO PAIIMOHAIBHBIX |33]Ia4M, UCTIONB3YS B KaUeCTBE anreOpandecKoil Moaenu JpoOHbIe KOHTPOJTb. 17.02

YPaBHEHHUH.

YpaBHEHHUS

CamocrogTreabpHas




pabota

62(17) |Pemenwue 3ama4 c AJNTOpUTM peleHns TEKCTOBBIX 33/1a4 Ha paboTy. PemaTh TeKcToBbIE @pOHTAIBHBIN
MOMOIIBIO PALIMOHATBHBIX [33a4H, UCTIOIB3YS B KaUeCTBE alIreOpandeckoil Moaenu qpoOHbIe KOHTPOJIb.
YPaBHEHHIA. ypaBHEHHS CamocrosTenbHas
pabora
63(18) |Pemenue 3amau c AJITOpUTM pelIeHs TEKCTOBBIX 3a/1a4 Ha CIUIaBbl U pacTBOpPHL. Pemarts @pOHTAIBHBIN
MIOMOILBIO PALIMOHATBHBIX [TEKCTOBBIE 33/1a4M, UCIIONb3Ys B KAUECTBE aaredpandeckoi Moienu KOHTPOJIb.
YPaBHEHMH. IpoOHbIE ypaBHEHUS Junaktuyeckue
MaTepHabl
64(19) |I'paduueckuii criocod 3Hath rpaduyeckuii cnocol peieHus: ypaBHEeHH. 3
i ['pynnosoit
peleHHsl ypaBHEHHH. py TpHMECTp
KOHTPOJIb.
CaMocTrogTenbpHas 27.02-
pabora
03.03
65(20) |Pemenue npoOHBIX Pemrates 1poGHBIE parioHaTFHBIC YPABHEHUS, CBOSI PEIICHHE TAaKUX BzanmMHbrit
panroHaTBHBIX YpaBHEHHH K PEIICHHUIO TMHEWHBIX U KBaPAaTHBIX YPAaBHEHHIA C KOHTPOJTb.
YpaBHEHHIA. MOCTIeTYFOIINM HCKITFOYSHHUEM ITOCTOPOHHUX KOPHEH CamocrosTenbHas
pabota
66(21) |Koumponvuas paboma WuauBuyanbHbIH
Noé6. KOHTpOJIb.
I'masa IV. HepaBerncta — 20 gacor18.02
67(1) |YumcrnoBble HEpaBEHCTBA. DopMyIupoBaTh ONPEAEIEHUE YNCIOBBIX HEPABEHCTB, YMETh B3anMHbIii 06.03-
MHTEPIPETUPOBATH HEPABEHCTBO C MMOMOIIBIO KOOPAUHATHOM MPSIMOH, KOHTPOJIb. 10.03
MOHUMATh U IPUMEHSTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C CaMOCTOATENbHAS




OTHOIICHHUEM HCPABCHCTBA,

pabota

68(2) |YucioBbie HepaBeHCTBA | YMETh I0OKa3bIBaTh HEPABEHCTBA Bzaumabrii
KOHTPOJIb.
CamocrosiTenbHast
pabora
69(3) |CBoiicTBa YHUCIOBBIX DopMyJIHPOBaTh U JOKA3BIBATH CBOMCTBA YUCIOBBIX HEPABEHCTB, peuicHue |B3auMHubli
HEPaBEHCTB. HEPaBEHCTB KOHTPOJIb.
CamocTosiTenbHas
pabora
70(4) |CaoiicTBa YUCIOBBIX Pemenuie HepaBeHCTB, UCIIOJIB30BATh ANNIApPaT HEPABEHCTB JIs OLICHKU @OpoHTANBHBIH
HEPaBEHCTB. MOTPEIIHOCTH U TOYHOCTH MPUOIKEHUS KOHTPOJIb. 13.03-
JlumakTuueckue 17.03
MaTeprabl
71(5) |CnoxeHne YHUCIOBBIX DopMyITUPOBATH AITOPUTM CIIOKECHUS YHCIIOBBIX HEPABEHCTB, YMETh OpoHTATBHBIH
HEPABECHCTB. MIPUMEHSITH €T0 KOHTPOJIb.
[TpakTnueckas
pabora
72(6) |YMHOXKEHHE YUCITOBBIX dopMyITUPOBATH AITOPUTM YMHOKCHHS YUCIIOBBIX HEPABEHCTB, YMETh DporTATEHbIH
HEPABECHCTB. MIPUMEHSITH €T0 KOHTPOJTb.
TectupoBanue
73(7) |I[MorpemHOCTH M TOYHOCTD |MCIONB30BaTh anmapaT HEPABEHCTB ISl OLICHKH MOTPEITHOCTH U TOYHOCTH |DpOHTaTbHBIH
NpUOIKEHNU ] MPUOTHKEHUS KOHTPOJIb. 20.03-
[TpakTiueckast 24.03

pabora




74(8) |YmcioBble MPOMEXKYTKH. Haxonuts nepeceyenre u 00beAMHEHNE MHOKECTB B YACTHOCTH B3anmMHbi
YHUCJIOBBIX IIPOMEXKYTKOB IIOHUMATh U IPUMEHATH TEPMUHOJIOTUIO U KOHTpOJIb.
CHUMBOJIUKY, CBSI3aHHBIE C OTHOLIIEHUEM HEPABEHCTBA, CBOMCTBA YUCIOBBIX |CaMOCTOsATENbHAS
HEPABEHCTB; pabota
75(9) |YwmcnoBbie mpomexyTku. |ChOpMyIHPOBAThH ONPEICICHHS YUCIOBBIX IIPOMEKYTKOB, 3HATh HX BRanMHbIi
0003HaYeHME U Ha3BaHUE, YMETh N300pakaTh YUCIOBOM POMEXKYTOK Ha KOHTDOJT.
KOOpJAMHATHOMU NPAMOK CaMOCTOSTeIbHAS
pabora
76(10) |Koumponvuas paboma VIH MBI Ty ATbHbIH 27.03-
o
Ne7. KOHTPOJIb. 31.03
77(11) |PeuieHue HEPaBEHCTB C CdhopmynupoBaTh alropuT™ peLIeHNs HEPAaBEHCTB C OJHOM nepeMeHHoN, |B3anMubii
OJTHOM NEPEMEHHOM. YMETb IPUMEHSATH €ro. Pemars IMHelHbIe HEPaBEHCTBA KOHTPOJIb.
JngakTuueckue
MaTepHuabl
78(12) |PereHue HEpaBEHCTB C Pemates nuHeliHbIE HEPABEHCTBA, UCIIOJIB3YSI CBOMCTBA YHUCIOBBIX B3anmub1i
OJIHOM IIEPEMEHHOI. HEPABCHCTB KOHTPOIIb.
CamocrosiTenbHast
pabora
79(13) |Permenue HepaBEHCTB C Pemrate nuHelHbIE HEPABEHCTBA, UCIIOJIB3Ys CBOMCTBA YACIOBBIX I'pynmoBoit
OJIHOW IIEPEMEHHOI. HEPaBEHCTB, N300paXkaTh pelIeHHe Ha KOOPAUHATHOM NMpsAMOii KOHTPOIIb. 10.04-
CamocrosiTenbHast 14.04
pabota
80(14) |Pemenue HepaBEHCTB C Pemrate nuHENHHbIE HEPABEHCTBA, UCIIOJIB3Ys CBOMCTBA YACIOBBIX VI MBH Ty ATBHBIH

OJIHOU IIEPEMEHHO.

HCPAaBCHCTB, H306paH(aTB PCIICHUC Ha KOOp[[HHaTHOﬁ HpHMOﬁ

KOHTPOJIb.




TectupoBanue

81(15) |Pewenue cucrem CdhopmynupoBaTh alrOPUTM PELICHUS CHCTEM JIMHEHMHBIX HEPABEHCTB. B3anmMHbi
HEPABEHCTB C OJIHON Pemarp cucTeMbl TMHEMHBIX HEPABEHCTB, B TOM YHUCIIE TAKUX, KOTOPbIE KOHTPOJIb.
IIEPEMEHHOM. 3alMCaHbl B BUJE JBOVHBIX HEPABCHCTB CamocrosiTenbHas
pabora
82(16) |Pewenue cucrem Pemarp cucreMpl TMHEMHBIX HEPABEHCTB, B TOM UUCIIE TAKUX, KOTOPbIE B3aumnslit
HEPABEHCTB C OJTHON 3aIMcaHbl B BUJIE IBOMHBIX HEPABEHCTB, M300paXaTh PELIEHHUE C TOMOIIBIO |[KOHTPOJIb. 17.04-
MepEeMEHHOM. KOOPJAMHATHOU MPSAMOM CamocrosTenbHas 21.04
pabora
83(17) |Pewenue cucrem Pemarp cucreMpl TMHENHBIX HEPABEHCTB, B TOM YUCIIE TAKUX, KOTOPbIE DpOHTATHBIT
HEPABEHCTB C OJTHON 3allMCaHbl B BUJIC ABOIHBIX HEPABCHCTB, H300paXaTh PELICHHE C IIOMOIIBIO | OHTPOITH
IIEPEMEHHOM. KOOpJAMHATHON NpSAMOK JIaKTHICCKHE
MaTepHuabl
84(18) |Pewenue cucrem Pemartp cucTeMbl TMHENHBIX HEPABEHCTB, B TOM YUCIIE TAKUX, KOTOPbIE I'pynnosoit
HEPABEHCTB C OJTHON 3aIMcaHbl B BUJIE IBOMHBIX HEPABEHCTB, H300paXaTh PeLIeHNe C TOMOIIbIO |[KOHTPOJIb.
MEPEMEHHOM. KOOPJAWHATHOM MPSIMOi1 CamocrosiTenbHas
pabora
85(19) |Pemenue cucrem Pemate cucreMbl JIMHEMHBIX HEPABEHCTB, B TOM YHCIIE TAKUX, KOTOPBIE @pOHTaIBHBII
HEPAaBEHCTB C OJIHOMN 3aMMcaHbl B BUJIE€ JBOMHBIX HEPABEHCTB KOHTPOJIb. 24.04-
MIEPEMEHHOM. CamocrosiTenbHas 28.04
pabora
86(20) |Koumponvuas paboma WuauBuyanbHbIH
No§. KOHTPOJIb.




87(1) |OmpeneneHue cTenenu ¢ |3HATh ONpPECICHHE CTEIICHH C IEJIBIM [TOKa3aTeeM, HaX0IuTh 3HaueHHe |DpOHTaIbHBIHI
LETBIM OTPULATEIBHBIM  |BBIPAXKEHUN KOHTPOJIb
[IOKa3aTeJeM. Junakruueckue
MaTepHuabl
88(2) |Cremnenb ¢ nenbiM 3HaTh ONpEEICHUE CTENEHH C LIEJIBIM ITOKa3aTelIeM, HaXOAUTh 3HaueHue |DPpOoHTaIbHbII
OTPULIATEIIbHBIM BBIpQXEHUH, MIpe/ICTaBICHUE BHIPAKEHUS B BUJIE IPOOH KOHTpPOJIb 01.05-
MOKa3aTeJeM. CamocrosiTenbHas 05.05
pabora
89(3) |CmoiicTBa cTemneHu ¢ 3HaTh CBOMCTBA CTENEHU C 1IEJIBIM ITOKa3aTelleM @pOoHTaIBHBII
LIEJIBIM I10Ka3aTeJIeM. KOHTpPOJIb
TectupoBanue
90(4) |CaoiicTBa cTemneHu ¢ [IpuMeHATH CBOMCTBA CTENEHU C LIEJIBIM IIOKA3aTeJIEM IIPU BBIIIOJIHEHUH @pOoHTaIBHBII
L[EJIbIM TIOKA3aTEJIEM. BBIUYHCIICHUH U TPe0OPa30BaAHUN BbIPAKEHUI KOHTPOJIb
CamocrosiTenbHast
pabora
91(5) |CrammaptHblii Bu uncia. |Mcmonb30BaTh 3aMuch YMCE B CTAHIaPTHOM BH/IE JIUISI BRIPAXKECHUS U B3anmub1i
COIIOCTABJIEHUS Pa3MeEPOB 00BEKTOB, IITUTEILHOCTH MTPOLIECCOB B KOHTPOJIb. 08.05-
OKpY KaroIleM MHUpe. Junaktuueckue 12.05
MaTepHuabl
92(6) |BoimonHenue aeiictBuit  |Mcmoap30BaTh 3aMUCh YHCEN B CTAHIAPTHOM BHJIE ISl BRIPAKCHUS U @pOoHTaTBHBII
HaJl YMCJIaMHU B COIOCTABJIEHUS pa3MepPOB OOBEKTOB, JUTUTEIBHOCTH MPOIIECCOB B KOHTPOJIb .
CTaHJIapTHOM BUJIE. OKpY KaroIleM MHUpE. CamocrosTenbHast
pabota
93(7) |CO6op u rpynmnupoBka [IpuBOAUTE IPUMEPHI PENPE3EHTATUBHON M HEPETIPE3EHTATUBHOMN I'pynmnoBoit
BBIOOPKU. V3BIeKaTh HHPOPMAIIHIO U3 TAOIUI] YACTOT U OPTaHU30BHIBATh |KOHTPOJIb.




CTaTUCTHYCCKHUX AAaHHBIX

nH(OpPMAIHIO B BUE TAOIHIl YaCTOT, CTPOUTH HHTEPBAIBHBINA PSIT

CamocrogrenpHas
pabota

94(8) |COop u rpynmnupoBka W3BnekaTh nH(pOpMAIHIO U3 TAOJIHII YaCTOT U OPraHU30BHIBAThH I'pynnosoit 15.05-

CTaTUCTHYECKUX JAHHBIX |MH(OPMAIUIO B BUJIE TAOIUI] YACTOT, CTPOUTh UHTEPBAIBHBIN P KOHTPOJIb. 19.05
CamocrosTenbHas
pabora

95(9) |Harmsanoe Mcnonb30BaTh HarIsIHOE MpeACTaBIeHue cTaTucTYeckoi nHdopmaruu B |[IpakTuueckas
IIpeJCTaBICHNE BUJI€ CTOJ0YATHIX U KPYTOBBIX JHAarpaMm, MOJUTOHOB, THCTOIPaMM pabota
CTaTUCTHUYECKON
nHpopmaruu

96(10) |HarmsaHoe VYpok 3akpersieHus u3y4eHHoro. Mcnonbp30BaTh HarisiHoe npescTapieHne | B3auMHblii
IIpeJCTaBICHNE CTaTUCTHYECKONW MH(POPMALIMHU B BUJIE CTOJIOUATBIX U KPYT'OBBIX IMAarpamMM, |KOHTPOJIb.
CTaTUCTHUYECKOU MOJIUTOHOB, TUCTOTPaMM CamocrosTenbHas
uHpopmManuu paboTta

97(11) |Koumponvnas paboma WNumuunyanphsiii | 22.05-26.-
Ne9. KOHTpPOJIb 05

IToBTOpEeHue 5 yacos

98(1) |I[ToBTOpeHuE TEMBI B3aumabIit
«IIpeoOpa3zoBanue KOHTPOJIb.
palMOHAIBHBIX CamocTrosiTenbHast
BBIPAKEHUI. paboTta

99(2) |I[ToBTOpeHHUE TEMBI B3aumabIit
«IIpeoOpa3zoBanue KOHTPOJIb.




BBIPAYKEHH, COJIEPKAILUX

CamocrogreapHas

KBaJ[paTHbIC KOPHH. pabota
Pemenue kBagpaTHBIX
YpPaBHEHUI.

100(3) [(IloBropenme TEMBI B3aumMHbrit
«Pemenne  KBaJpaTHBIX KOHTPOJIb.
YpaBHEHUI». CamocrosTenbHas

pabora

101(4) |(HMmocosas konmponvhas WHIuBU Iy aTbHBINA
paboma. KOHTPOJIb

102(5) |Ilosmopernue memul B3aumMHbIit
«Pewenue cucmem KOHTPOJIb.
HepaseHcme ¢ 00HOU CamocrosiTenbHast
nepemeHHOU» pabota
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