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MHOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma ydeOHOro Kypca 1o ainredpe uis 7 kjacca pa3paboTaHa B COOTBETCTBHH C y4eOHOM
IJTAHOM IIKOJIBI U aBTOPCKOM mporpaMmel o anreope FO. H. MakapbrueBa Bxojsiieil B COOpHUK pabouymx
nporpamMm «IIporpammsr 001eoOpa3oBaTenbHBIX YUpeKIAeHUN: Anredpa, 7 Kiaccay, coctaButenb: T.A.
BbypmuctpoBa «IIporpamMmmel  o0mieoOpa3oBaTenbHBIX — YupexaeHui: Anrebpa , 7 kimacca».- M.
ITpocsemenue, 2020. [InannpoBanue OpUEHTUPOBAHO Ha YUeOHUK «Anrebpa 7 kimace» noj peaakuueit C.A.
TensxoBckoro, aBropsl: FO.H.MakaperueB, H.I'. Munmiok, K.M. Hemkos, C.b.CyBopoBa, M3naTenscTBo:
M., «IIpocsemienue», 2023.
Hcnonp3yetcst yaeOHO-METOAMYECKUN KOMIUIEKT:

1. Maxkapsrues, FO. H. Anrebpa: yueOHuk i 7 kiacca obmieodpazoBatenbHbIX yupexkaenuit / 10. H.
MakapsiueB, K. . Hemxos, H. I'. Mungtok, C. b. CyBoposa; nox pea. C. A. TemsikoBckoro. - M.:
[Ipocsemienune, 2023.

2. 3BaBuy, JI. U. JIlunaktudeckue Matepuans o anredpe. 7 kimacc / JI. . 3sasuy, JI. B. Ky3nenona, C.
b. CyBopoga. - M.: IIpocsemenue, 2011.

3. Epwuna IloypouHoe mmanupoBaHue mo anredpe k yueOHuKy MakapberaeBa st 7 kinacca 2011r. (M.
[IpocBemienue)

4. AIl. EpmoBa, [dunaktudeckwe warepuansl mo anredpe. 7 xmacc / Al Epmosa, B.B.
I'ono6oponrko, A.C. EpmioBa.-M.: Unekca, 2011.

H3yuenue mamemamuku Ha cmyneHu OCHOBHO20 00uje20 00pPA306aHUs.  HANPABIEHO HA OOCMUICEHUE

cnedyrowux yenei.

— OBJIaJICHHE CHCTEMOHl MaTeMaTH4YeCKHMX 3HAHUW U YMEHHH, HEOOXOAMMBIX JUIsl TMPUMEHEHUS B
MIPAKTUYECKOHN NeATeIHbHOCTH, H3YYSHHS CMEKHBIX AUCIHILTNH, MPOJOIKSHHSI 00pa30BaHUS;

— HHTEUIEKTyaJlbHOE pa3BUTHE, (OpMUpOBAHME KAYECTB JUYHOCTH, HEOOXOIUMBIX YENOBEKY IS
MOJTHOLIGHHON KHM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICITH, KPUTHYHOCTH
MBIIUICHUS, WHTYMIUS, JIOTUYECKOE MBIIIJICHUE, DJEMEHThl aJTOPUTMUYECKON  KYJIBTYPHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHUM, CHOCOOHOCTH K IIPEOI0JICHUIO TPYTHOCTEH;

— (opmupoBanue mpeacraBieHU 00 HIEIX M METOAAX MaTEMaTHKH KaK YHHUBEPCAIBHOTO SI3bIKA
HayK{ U TEXHUKHU, CPEICTBA MOJICITUPOBAHUS SIBJICHUN U TIPOLIECCOB;

— BOCHHUTaHHE KYIbTYphl JIMYHOCTH, OTHOIICHHS K MaTeéMaTHKe KaK K 4YacTH OOIIeueIOBEYECKOM
KYJIbTYpBbl, IOHUMaHUE 3HAUMMOCTA MaTEeMAaTHKH ISl HAyYHO-TEXHUYECKOTro Mporpecca.

OcHOBHbIE pa3BUBAIOLINE U BOCIUTATEIbHBIC IIENTN
PazButue:

— SICHOCTM M TOYHOCTH MBICIH, KPUTHYHOCTH MBIIUICHUS, WUHTYUIUU, JIOTUYECKOTO MBIIICHHUS,
AJIEMEHTOB aJTOPUTMUYECKON KYJIBTYPhI, MPOCTPAHCTBEHHBIX MPEACTABICHHUHN, CIIOCOOHOCTH K
IIPEOIOJICHUIO TPYAHOCTEM;

— Maremarnueckoi peuu;

—  CeHcopHOil cepbl; TBUTATENLHON MOTOPUKH;

- Braumanus; mamsru;

—  HaBbIkoB camo0 U B3aMONPOBEPKH.

— @opMupoBaHUE TPEICTABICHUNA 00 HIEIX M METOIaX MATeMAaTUKH KaK YHHBEPCATBHOTO sI3BIKA
HayKH U TEXHHUKH, CPEICTBA MOJICTTUPOBAHUS SIBJICHUI U MTPOLIECCOB.

Bocnuranue:

—  KynbTypsl JUYHOCTH, OTHOILIEHUS K MaTE€MaTHKE KaK K YacTH OOIICYENIOBEYECKOW KYIbTYpHI,
MMOHMMAaHHE 3HAYMMOCTH MaTeMaTHUKH JUIsl HAyYHO-TEXHUYECKOr0 Mporpecca;

- BoneBbIx KauecTs;

—  KomMmyHHKa0enpHOCTH;

—  OTBETCTBEHHOCTH.
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3amaun yueOHOro mpeamera:

Marematnueckoe  0Opa3oBaHHME B  OCHOBHOM  INKOJNIE  CKJIQJBIBAETCS W3  CIEAYIOUINX
cooepoicamenvHblX KOMNOHEHMO8 (MouHble Hazeaunus 0O10K08): apupmemuxa, anreeopa, eeomempusi,
9/1eMeHmbl KOMOUHAMOPUKY, MeopUul 8epOSMHOCMEN, CIMAmUCmuky U 102UKu. B ceoeli cogokynHocmu oHu
ompadxcarom 6ocamvili onvlm 00YYeHUs Mamemamuke 6 Hawlel Cmpaue, YYUMbIEAIOM COBPEMEHHbIe
MEHOeHYUU OMeUeCMBeHHOU U 3apyOedCHOU WKOAbL U NO360AI0M Pedaiu308ams NoCmasieHHble nepeo
UKOILHLIM 00pa308anuem yeau Ha UHGOPMAYUOHHO eMKOM U NPAKMUYeCcKU 3HAYUMOM mamepuane. Omu
cooepoicamenvHvle KOMNOHEHMbl, PA3BUBAACH HA NPOMANCEHUU 6CeX Jjem o00yueHUus, ecmecmeeHHbiM
00pA30M NEPeniIemaromcs u 63auUMOOetiCmseyon 6 Y4eOHbIX KypCax.

C yderom TpeOoBaHMii DenepaibHOro rocy1apcTBEHHOIO 00pa30BaTEIbHOTO CTAaHAAPTa OCHOBHOTO
ob1ero oOpa3oBaHusI MPOSKTUPOBAHKE, OPTaHU3AIUS U OIICHKA PE3yJIbTaTOB 00pa30BaHMsI OCYIICCTBISICTCS
Ha OCHOBE CHCTEMHO - JICATEIIbHOCTHOTO TIOX0/1a, KOTOPBI 00eCcIieunBacT:

e (opMuUpOBaHUE TOTOBHOCTH 00YYaIOUINXCS K CAMOPA3BUTHIO U HETIPEPHIBHOMY 00pa30BaHUIO;

® IIPOCKTUPOBAHUE M KOHCTPYHPOBAHUE pa3BUBAIOLICH 00pa30BaTENbHON Cpeabl 00pa30BaTEIbHOrO
YUPEXKICHUS;

® AKTHBHYIO Y4eOHO-TIO3HABATEILHYIO JESITEIBHOCTh 00YYaIOINXCS;

e [OCTpOoeHHE O00pa3oBaTelbHOrO Tpolmecca C  y4eToM  HMHIUBUAYAJIbHBIX, BO3PACTHBIX,
NICUXOJIOrMYECKUX, (PU3UOTOTMUECKUX, OCOOCHHOCTEH 3/10pOBbs 00yUYaIOIIUXCSL.

Takum 00pa3oM, CHCTEMHO - AeATEJbHOCTHBIH MOAXOJ CTABUT CBOel 3aaa4veil OpHUEHTHUPOBATH
YYEHHKa HE TOJIbKO HA YCBOCHHUE 3HAHUH, HO, B TIEPBYIO OU€pelb, HA CIIOCOOBI 3TOT'0 YCBOCHHUS, HA CIIOCOOBI
MBIIUICHUS U JCATEIBHOCTH, HA Pa3BUTHE TMO3HABATEIBHBIX CHJI U TBOPUYECKOIro MOTeHI[Mana pedbeHka. B
CBS3M C JTHM, BO BpeMsl YYE€OHBIX 3aHSATUH yJalIMXCcs HEOOXOAWMO BOBJIEKATh B PAa3JIMYHBIC BHJIbI
nesTenpHOCTH (Oecema, MUCKYCCHS, DKCKYpCHs, TBOpdYeckas paboTa, wcciemoBarenbckas (IMPOSKTHAs)
pabota W Apyrue), KOTOpble oOecrieduBaiyd Obl BBICOKOE KA4eCTBO 3HAHWH, pPa3BUTHE YMCTBEHHBIX W
TBOPYECKUX CITIOCOOHOCTEH, MO3HABATEIHHOM, a TTIaBHOE CAaMOCTOSITENIbHOM e TENNbHOCTH YY€HUKOB.

JlarHasi TporpaMma BKJIOYAeT BOCEMb pa3JIeioB: MOSCHUTEIBHYIO 3allUCKy C TPeOOBaHUSAMHU K
pe3yibpTaTaM OOydYeHUS; XapaKTepPHCTHUKY YUeOHOro IMpeaMeTa, OMMCaHWe MecTa y4eOHOro mpeaMmera B
yuyeOHOM TIJlaHe, pe3yNbTaThl yCBOEHUS Y4eOHOro TMpeaMera, cojaepkaHue ydyeOHOro TmpeaMera,
TEMATHYECKOE IUTAHUPOBAHHME C YKAa3aHHEM YacoB, OTBOJMMBIX Ha H3Y4YCHHE TEM, U OIpPEACICHUEM
OCHOBHBIX JJIEMEHTOB COJICpP)KAHHS; PEKOMEHIAIIMU [0 MaTepUAIbHO- TEXHHUYECKOMY OOECIICUCHUIO
y4eOHOro MpeIMeTa U MIIaHUPYEeMbIe PE3YJIbTaThl H3yYCHHS YUeOHOTO MpeIMETa.

B «llosicHuTenbHON 3amucKe» pPaCKPBIBAIOTCS OCOOCHHOCTH, KaXKJIOTO paslena IMpOorpaMMel,
MIPEEMCTBEHHOCTh €€ COJICpXKAHUS C BaXHCHIIMMH HOPMATHBHBIMH JOKYMEHTAMH, JaeTcs oOImas
XapaKkTepUCTHKa Kypca TeOMETPUH ero Mecra B 0azucHoM ydeOHOM TuiaHe. Ocoboe BHUMAaHUE YIENsIeTCs
[EISIM U3YYeHUsl Kypca T€OMETPHUH, €T0 BKIIATy B PEIICHHE OCHOBHBIX MEAarOTHYECKHX 3a7ad B CHCTEME
OCHOBHOTO 00IIIeT0 00pa3oBaHMsl, a TAKKE PACKPBITHIO PE3yIbTaTOB OCBOCHHS 00YUYAIOMIMMUCS TPOTPaAMMEI
1o anredpe Ha CTYIMEHH OCHOBHOI'O 0011ero oopa3oBanus (B 7 Kjiacce).

Paznen «OcHOBHOE copepikaHue» BKIIOYAET MEePEUeHb N3y4aeMOoro CoaepikaHus, 00bEIMHEHHOTO B
coZiep)KaTeNbHbIE OJIOKH ¢ yKa3aHWEM y4eOHBIX 4acOB, BBIJICIIIEMBIX HA N3yUYEHHE KaXI0T0 OJIOKa.

B pazmene «Temarudeckoe IIaHMPOBAHUE» IPEICTABIICH TEpEUYEHb TEM Kypca anredpa W YucIo
y4eOHBIX YacOB, OTBOAMMBIX Ha M3yYCHHE KaXKJIOM TEMbI, XapaKTEPUCTUKA OCHOBHOT'O COACPKAHHS TeM H
OCHOBHBIX 3JIEMEHTOB COJICPIKAHHUS.

[Tporpamma Taxke BKIIO4aeT «PekoMeHIany o OCHAIICHUIO YYeOHOT 0 TIPoIeccay.
dopmamu OpraHU3aluy ypoKa SBISIOTCS:

(bpoHTabHAS paboTa, MHANBUAYATbHAS paboTa, CaMOCTOsTEIbHAS padoTa.
VYpOoKH [eNaTcsi Ha HECKOIBKO THUIIOB:
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— YPOK U3y4eHHUs (OTKPBITHSI) HOBBIX 3HAHUH,

— YPOK 3aKpeIUICHUs 3HaHU,

— YPOK KOMIUIEKCHOI'O IPUMEHEHUS,

— ypok 00O0OIIEeHUs U CUCTeMaTH3aIli1 3HAaHUH,

— YPOK KOHTpOJIf,

— YPOK pa3BEpHYTOI'0 OLICHUBAHUSI.
B nporpaMMe npeycMOTpeHa MHOTOypOBHEBAsi CHCTEMA KOHTPOJIS 3HAHUM:

1. WMnauBuayanbHbIi (YCTHBIM ONpOC IO KapTOYKaM, TECTUPOBAHUE, MAaTEMaTHMYECKUN NIUKTAHT) Ha
BCEX dTanax padoThl.
CaMOKOHTpOIIb - IPU BBEICHUU HOBOI'O MaTepHaa.
B3anMoKoHTpoOIIb — B IIpoIiecce OTPabOTKH.
PyOe>xHBIi KOHTPOJIb — IIPU MPOBEJICHUH CAMOCTOSITENILHBIX paloT.
HTOroBslii KOHTPOJIb — MIPU 3aBEPIICHUH TEMBI

okrwm

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA

B kypce anreOpbl MOKHO BBIJICIUTH CIIEAYIOLINE OCHOBHBIE COAEp)KaTeNIbHBIE JHMHHUU: apu(PMeTHKa;
anreOpa; (QYHKIMH; BEpOSTHOCTh M CTAaTHCTUKA. Hapsimy ¢ 3TUM B coaepikaHHe BKIIIOYEHBI J1Ba
JOIOJHUTENBHBIX METOJONOIMYECKUX pa3jiena: JIOTMKa W MHOXECTBAa; MaTeéMaTHKa B HCTOPUYECKOM
Pa3BUTHH, YTO CBSI3aHO C peaju3aluen 1eneil o0lie MHTEUIEKTYyaabHOrO U OOIIEKYJIBTYpHOI'O pa3BUTHUS
yuamuxcs. CofepKaHue KaXKIoro U3 3THX pa3feioB Pa3BOPAadMBAETCS B COAEPIKATEIBHO-METOANYECKYIO
JMHHUIO, TPOHU3BIBAIOLIYI0 BCE OCHOBHBIE COZiep:KaTenbHble TMHUM. [Ipu aTOM nepBas nuHusa — «Jloruka u
MHOXECTBa» — CIIY)KUT IIeJId OBJIQJICHUS yYaIlUMHUCS HEKOTOPBIMH JJIEMEHTAaMH YHUBEPCAIbHOIO
MaTeMaTHYeCKOro s3blKa, BTOpas — «MaremMaTuka B MCTOPHYECKOM pa3BHTUHW» — CIIOCOOCTBYET
CO3JIaHMIO OOLIEKYIbTYPHOI0, T'YMaHUTAPHOr 0 (pOHA U3ydEeHUs Kypca.

Conepxanue JIMHUU «ApudMeTHKay CIYyXUT O0a30d s JanbHEHIIEro MW3y4eHHs YdalllMMUCS
MaTEeMaTHKH, CIIOCOOCTBYET PA3BUTHIO UX JIOTHYECKOT'0 MBIIUICHUS, (OPMUPOBAHUIO YMEHHS MOJIB30BATHCS
AITOPUTMAMH, a TAKKe MPHOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX B TIOBCEJHEBHOW JKU3HU.
Pa3BuTne NOHATHS O YKCIIe B OCHOBHOM IIKOJIE CBSI3aHO C PAl[MOHAILHBIMU M UPPALMOHAIBHBIMH YUCIIAMHU,
(bopMHUpOBaHUEM MTEPBUYHBIX MPEJICTABICHUH O JEHCTBUTEILHOM YHCIIE.

Conepxxanue JHUHUU «AnreOpa» crnocoOCTBYeT (QOPMHUPOBAHUIO Yy Y4alIUXCSd MaTeMaTHUYeCKOro
anmapara Juis pelleHus 3ajad M3 pa3feioB MaTeMaTHKM, CMEXHBIX IpPEJAMETOB M OKpY)KarouleH
peambHOCTH. SI3bIK  anreOppl MOAUYEPKHUBAET 3HAYCHME MATEMaTWKM Kak S3blKa ISl [OCTPOSHUS
MaTeMaTHYECKUX MOJIeNIeH IIPOLECCOB U SIBJICHUI pealbHOro MHUpa.

PazButne anropuTMHUECKOro MBILIUIEHUS, HEOOXOAMMOro, B YAacTHOCTH, JJs OCBOEHHS Kypca
MH(POPMATUKY, U OBJIAJICHUE HABBIKAMU JECTYKTUBHBIX PACCYXJICHUH TaKKe SBISIOTCS 3a7auaMH U3Y4eHUS
anreopsl. [IpeoOpa3oBaHre CUMBOJBHBIX (POPM BHOCHUT CHeUM(PUUECKUN BKJIaX B Pa3BUTHE BOOOpaKEHU S
yyaluxcs, HMX CIIOCOOHOCTEHl K MaTeMaTH4ecKoMy TBOpUYecTBY. B OCHOBHOM IIKoine Marepuan
TPYIIUPYETCS BOKPYT PALlMOHANBHBIX BBIPAKECHUH.

Conepxanne paznena «DyHKIMW» HAIENCHO Ha IOJMyYeHHE IMIKOJIBHUKAMU KOHKPETHBIX 3HAaHUH O
(GyHKIMU KakK Ba)KHEHIIeH MaTeMaTHYeCcKOM MOZENW Uil ONMCAaHUS W HCCIEeNO0BaHMs pa3HOOOpa3HbIX
nporeccoB. M3ydeHue 3TOro marepuana CHOCOOCTBYET Pa3BUTHIO Y YYAIIMXCS YMEHHS MCIIOIb30BaTh
pa3NUYHbIE S3BIKM MaTeMaTHKH (CIIOBECHBIH, CHUMBOJHMYECKUH, TpauuecKuii), BHOCHT BKIaa B
(bopMHpOBaHUE NPEICTABIECHUIN O POJIM MAaTEMATUKH B Pa3sBUTHH LIUBHIIN3ALUM U KYJIbTYPBI.

Paznen «BeposSTHOCTh M CTAaTHCTUKA» — O00s3aTeNbHBIH KOMIIOHEHT UIKOJIBHOIO 0Opa3oBaHUs,
YCUJIMBAIOIUI €ro MpHUKIAAHOE U MPAKTHYECKOE 3HA4YE€HUE. JTOT MaTepuan HeoOXOAUM, IPEXkIe BCETo,
st GOpMUPOBAHHS Y ydaIIUXCS PYHKIIMOHATBHON TPAMOTHOCTH — yYMEHHSI BOCHIPUHUMATh i KPUTUIECKU
aHaJIM3UpoBaTh MH(OpMAIUIO, NPEACTaBICHHYIO B pPa3IMYHbIX (hopmax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHX pEaJbHBIX 3aBHCHUMOCTEH, IPOU3BOJUTH IPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.
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N3yueHre 0OCHOB KOMOWHATOPUKHU MO3BOJUT YYalIeMyCsl OCYILIECTBIIATh PACCMOTPEHHUE CITy4YaeB, epedop u
MOJICYET YKClia BAPUAHTOB, B TOM YHCJIE B MPOCTEUIINX NMPUKIIAJAHBIX 3a/1a4ax.

IIpy m3ydeHUM CTATUCTUKU U BEPOATHOCTH OOOrallaroTCs IMPEACTAaBICHHUS O COBPEMEHHOM KapTHHE
MHUpa M METOJax ero HccieaoBaHus, (OpPMHUPYETCS MOHMMAaHHWE POJIM CTAaTHUCTUKUM KaK HCTOYHHUKA
COIMAIIFHO 3HAYMMOM NH(OPMAIIMK U 3aKJIJIBIBAIOTCS OCHOBBI BEPOSTHOCTHOT'O MBIIIIJICHHS.

MECTO YYEBHOI'O IIPE/IMETA B YYEBHOM IIV/TAHE.

CornmacHo ®enepanbHoMy 0Oa3ucHOMYy y4yeOHOMY TIIaHy JUIsl OOpa30BaTENbHBIX  YUPEKACHUH
Poccuiickoii ®@enepanuu Ha u3ydeHue anreOpel B 7 kiacce orBoautcs 140 vacoB u3 pacuéra 4 yaca B
HeJeno. J{omoIHUTebHBIC Yachl UCTIONB3YIOTCS AUl PACIIMPEHUS 3HAHUH U YMEHHH 110 OTJIENIBHBIM TeMaM
BCEX pa3/ieNioB Kypca.

PE3YJIbTATBI UI3YUYEHUSA YYEBHOI'O ITPEIMET

[Iporpamma oOecriednBaeT JJOCTHKCHUE CICAYIOIUX PE3YJIbTaTOB OCBOCHHS 00pa30BaTebHOU
MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs:

JUYHOCMHbILE:
— chOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTH
o0ydJaromuxcs K CaMOPa3BUTHIO W caMOOOpa30BaHWIO HA OCHOBE MOTHBALMU K OOYYECHHUIO M
MO3HAHUIO, BHIOOPY NaybHEHIIero ooOpa3oBanus Ha 0a3e OPUEHTUPOBKH B MUpE mpodeccuii u
npodeCCUOHANBHBIX  MPEANOYTCHHH,  OCO3HAHHOMY  TOCTPOSHUIO  WHAMBHAYaJbHOM
00pa30BaTeIbLHON TPACKTOPHH C YIETOM YCTOWYMBBIX TTO3HABATEIBLHBIX HHTEPECOB;

— chOpMUPOBAHHOCTh HEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTUKH,

— cpOPMHUPOBAHHOCTh KOMMYHHKATHBHOW KOMIICTGHTHOCTH B OOINEHWHW W COTPYIHHUYECTBE CO
CBEPCTHUKAMHM, CTapIIMMU U MIIAAIIUMU, B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-
HCCIIEZIOBATEIhCKOM, TBOPUECKOM M IPYTUX BUIAX JAEATEIbHOCTH;

— yYMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICITH B YCTHOH W MHUCBMEHHOHN pedH, MOHMMATh
CMBICT TIOCTAaBIIEHHOW 3aJayd, BBICTpAUBaTh AapryMEHTAIMIO, MPUBOIUTH MPUMEPH U
KOHTPIIPUMEPHI;

— TpeICTaBJIEHHE O MaTeMaTHYeCKOl HayKe Kak cepe YeloBeYeCcKOl eaTenbHOCTH, 00 ATanax eé
pa3BUTHUSA, O €€ 3HAUUMOCTH ISl Pa3BUTHSI LIMBIIIN3ALINH;

— KPUTHYHOCTH MBINIICHUS, YMEHHUE PACIO3HABATH JIOTMYECKH HEKOPPEKTHHIC BBICKA3bIBAHMS,
OTJIMYaTh TUIIOTE3Y OT (paKTa;

— KpEaTWBHOCTh  MBIIUICHUS, WHHUIIMATHBA, HAXOAYUBOCTh, AaKTHBHOCTh TIPU  PEIICHUU
anreOpanvecKux 3aadq,

— yYMEHHE KOHTPOJIUPOBATH MPOLIECC M PE3YNIbTAT y4eOHONH MaTeMaTUYECKOU eI TEINbHOCTH;

— CHOCOOHOCTh K AMOIMOHAIBHOMY BOCIPUSTHIO MaTEMAaTHUYECKUX OOBEKTOB, 3ajad, PCIICHHA,
paccyXICHUMN.

MemanpeomemHuule:

— TIepBOHAyYalbHbIE MPEICTABICHUA 00 MAESIX U O METOJaX MaTeMaTHKH Kak 00 yHUBEpCAIbHOM
SI3bIKE HAYKU U TEXHUKU, O CPEACTBE MOJAEIUPOBAHUS SBJIICHUM U IIPOLIECCOB;

— YMEHHME BHJETh MAaTEMaTHUYECKyI0 3aJadyy B KOHTEKCTe NpPOOJIEMHOM CUTyallud B APYIHX
JUCLUIIIINHAX, B OKPYKaIOLEN KU3HH,

— YMEHHE HAaxOAWTh B PA3IUYHBIX HCTOYHHUKAX HWHQPOPMALUIO, HEOOXOAUMYIO IS PELICHHS
MaTeMaTHYeCKUX MpoOieM, M MPeACTaBIATh €€ B NMOHATHOW (opMe; NPUHHUMATh PELICHHE B
YCIIOBHUSX HEMOJIHON U N30BITOYHON, TOUHOU M BEPOSATHOCTHOM MH(OpPMAaLIUY;
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— YMCHHUC NIOHUMATHb U HUCIIOJIB30BATh MATCMATHYCCKUC CPCACTBA HATIAAHOCTHU (pﬂcyHKI/I, YCPTCIKU,
CXEMBI H JIp.) TSl WIUTIOCTPALlUHU, HHTEPIIPETAIH, apTYMECHTAIIHH;

— YMEHHE BBIIBUTaTh THUIOTE3bl MPH PEIICHUH Y4eOHBIX 3a7a4 U MOHMMAaTh HEOOXOIUMOCTh UX
TIPOBEPKH;

— YMCHHE NMPHUMEHSATh UHIYKTHBHBIC M JCTYKTUBHBIC CIIOCOOBI PAcCYKICHHMW, BUICTh Pa3IMYHbIC
CTpaTeruu pelieHus 3aaay;

— TOHMMaHUE CYITHOCTH aJITOPUTMUYECKUX MPEINUCAHUN U YMEHHE JICHCTBOBATh B COOTBETCTBHUU
C MPEIIOKEHHBIM AJITOPUTMOM,;

— YMCHHUC CaMOCTOATCIIBHO CTaBUTH ICIIH, BI)I6I/IpaTI) U CO3JaBaTb AJITOPHUTMBI IJid PCUHICHUA
y4eOHBIX MaTEMAaTHUYECKUX MPOOIIEeM;

— YMCHHUC IUIAHHUPOBATL MW OCYIICCTBIIATH HACATCIBHOCTH, HAIIPABJICHHYIO Ha PCHICHUC 3aJday
HCCIIEIOBATEIBCKOTO XapaKTepa.

npeomemmule:

— yMeHHe paboTaTh ¢ MaTeMaTHYECKHM TEKCTOM (CTPYKTypHUpOBaHHE, U3BJIE€UEHHE HEOOXOIUMOM
UHGOpPMaIMM), TOYHO U TI'PaMOTHO BBIPaXaTh CBOM MBICIHM B YCTHOM M NHMCBMEHHOH peuH,
IPUMEHSSI MaTeMaTHYECKYyl0 TEPMUHOJIOTMIO M CHMBOJIMKY, MCIOJNb30BaTh Pa3jIMYHbIE S3BIKU
MaTeMaTuKu (CIIOBECHBIH, CHUMBOJIMYECKUHM, TIpaduyeckuii), OOOCHOBBIBaTH CYXJIEHUS,
IPOBOJUTH KIaccU(UKAIUIO, I0Ka3bIBaTh MATEMaTUYECKUE YTBEPIKICHHUS,

— BiajgeHue O0a30BbIM MOHATHMHBIM aNIapaToM: HMMETh MPEJCTABIECHUE O YHUCIE, BIIAJCHHE
CUMBOJIHBIM SI3bIKOM anreOpbl, 3HaHHE JJIEMEHTapHbIX (YHKIMOHAIbHBIX 3aBHUCHUMOCTEH,
(dopMHpOBaHUE MPEJICTABICHUM O CTATUCTMYECKMX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUpPE U O
pa3NMYHBIX CHoco0ax WX HU3yYeHHs, 00 OCOOCHHOCTAX BBIBOJOB M MPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

— YMEHHE BBINOJHATH aireOpanyeckue MpeoOpa3oBaHusl pallMOHAIbHBIX BBIPAKEHUH, TPUMEHSTDH
UX JUIS pelIeHus] yueOHBIX MaTeMaTHUECKUX 33/1a4 U 33J1a4, BOSHUKAIOIINX B CMEKHBIX y4eOHBIX
IIPEIMETAX;

— YMEHHE MOJIb30BaThCsl MaTEMATUYECKUMHU (OPMYIAMU U CaMOCTOSTEIBHO COCTABIATH (hOPMYJIbI
3aBHCUMOCTEH MEXly BETMYMHAMH HA OCHOBE 00OOIIEHHS YaCTHBIX CIy4aeB U IKCIIEPHUMEHTA;

— YMEHHE pellaTh JUHEHHBIE YPABHEHMs U HEPABEHCTBA, a TAK)KE NPUBOAMMBIE K HUM ypaBHEHUS,
HEpPaBEHCTBA, CUCTEMBI; IPUMEHAThH rpauuecKre MPeICTaBICHHS Ul PEIICHUS U UCCIICAOBAHMS
yYpaBHEHUM, HEPaBEHCTB, CUCTEM; NPHUMEHSATHb IOJYyYEHHbIE YMEHHUs [Js pelleHus 3ajad U3
MaTEMAaTHKH, CMEXXHBIX IIPEAMETOB, IPAKTUKH;

— OBJIAJICHHE CUCTEMOW (DYHKIIMOHAIBHBIX MOHATHH, (YHKIIMOHAJIHHBIM SI3BIKOM M CHMBOJIMKOH,
yMEHHE CTPOUTH Tpaduku (YHKIHM, ONMUCHIBATh UX CBOWCTBA, MCIOJIB30BATh (YHKIIMOHAIBHO-
rpaduyeckue IMpeiCTaBIeHUs Ul ONUCAHUS M aHalW3a MaTeMaTHYeCKUX 3aJady U peajbHbIX
3aBHCHUMOCTEH;

— OBJIaJICHHE OCHOBHBIMH CIIOCOOAMHU NPEICTABICHUS U aHAJIN3a CTATUCTUYECKUX JITAaHHBIX;

— YMEHHE MPUMEHATh HW3YyYEHHBIE IOHATHS, pPE3ylbTaTbl M METOAbl NpPU PEIICHUU 3a1ad W3
pa3IMyYHBIX pa3lesioB Kypca, B TOM 4HCIE 3a/ay, HE CBOJAIIUXCS K HENOCPEICTBEHHOMY
IIPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

COJAEPKAHUE YYEBHOI'O IPEAMETA

1. BeipaxeHusi U uX npeodpa3oBaHusi. Y paBHeHH.

UucioBele BBIpAKEHHUS M BBIPAKEHHsS C NepeMeHHbIMH. [Ipocreiimue mpeoOpa3oBaHusi BBIpAKEHUH.
VYpaBHEHHE C OIHUM HEU3BECTHBIM M €ro KOpPEHb, JIMHEHHOE ypaBHeHue. PemieHue 3agad MeTOIOM
YPaBHEHUH.
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[ensb - cucremMaTu3upoBaTh U 0OOOIIUTH CBEACHHS O TPEOOPA30BAHUY BHIPAKCHUN U PEIICHUU YPABHEHHI C
OJTHAM HEU3BECTHBIM, MOJYUYCHHBIE YUalTUMHUCS B KypCce MaTeMaTUKH 5,6 KJIacCOB.

3HaTh KaKWe YMCia SBIISIFOTCS IEJIBIMHU, JPOOHBIMH, PAIMOHATBLHBIMHE, MTOJIOXUTEIHHBIMH, OTPUIIATEIIHHBIMHU
U Jp.; CBOMCTBA JEWCTBUW HAJ 4YHCIAMH; 3HATh W TIOHUMAThb TEPMHUHBI «UYUCIOBOE BBIPAKEHUEY,
«BBIpAXKEHUE C TIEPEMEHHBIMUY, «3HAUCHUE BBIPAKEHUS», TOKIECTBO, «TOXKIECTBEHHBIC TPEOOPA3OBAHUSI.
YMeTb OCYIIECTBIATh B OYKBEHHBIX BBIPAKEHHSIX YHCIOBBIC TOJCTAHOBKA M BBIMOIHATH COOTBETCTBYIOIIHE
BBIUKCJICHUS, CPaBHMBATh 3HAUYCHHsS OYKBEHHBIX BBIPOKCHUN MPHU 3aJaHHBIX 3HAYCHUSX BXOMANIMX B HUX
TIEPEMEHHBIX; IPUMEHSTh CBOMCTBA ACUCTBHUI HAJl YMCIIAMU [TPH HAXOXKICHUN 3HAYEHUI YU CIIOBBIX BBIPAXKEHHUI.
CraTucTuyecKkue XxapakTepUCTHKH.

Llenpb - moHUMATh MPAKTUYECKUM CMBICI CTATUCTUYECKUX XapaKTEPUCTHUK.

3Hamb pocTeMIINE CTATUCTUYECKUE XaPAKTEPUCTHKH.

Ymems B HECIIOXKHBIX CITydasiX HAXOAUTh 3T XapaKTEPUCTUKH IS PSAJIa YUCIOBBIX TAHHBIX.

2. DyHKINU

Oynknus, obmacte omnpeneneHus ¢yHknun, CrocoObl 3amanus ¢yHkuuu. [paduk GyHKIUH.
Oynkuus y=kx+bu e€ rpadpux. @yHkuus y=«xxu e€ rpaduk.
[enb- MO3HAKOMUTH y4YalIUXCS C OCHOBHBIMU (DYHKIIMOHAJIBHBIMU MOHATUAMU U ¢ Tpaduxkamu QyHKIMIA
y=kx+b, y=kx.
3HarbonpeneneHnus QyHKIUM, 001acTu onpeneneHust GyHKIMU, 00JacTH 3HAYEHHH, 4TO TaKoe apryMeHT,
Kakas TIepeMEHHas Ha3bIBaeTCid 3aBHCUMOM, Kakas HE3aBUCHMOI; MOHMMAaTh, 4YTO (QYHKIUS - 3TO
MaTeMaTH4ecKasi MOJEJb, IO3BOJIAIOIIAs ONUCHIBATh M M3Y4aTh Pa3HOOOpa3HbIe 3aBUCHUMOCTH MEXIY
peaTbHBIMU BEIMYMHAMH, YTO KOHKPETHBIE THITBI (YHKIUH (TpsiMas W oOpaTHasi MpOMOPIMOHAIBHOCTH,
JUHEITHAs ) OMKUCHIBAIOT OOJIBIIOE pa3HOOOPa3Ue peajbHbIX 3aBUCUMOCTEH.
YMeThIIPaBUIBLHO YIOTPEOIATh (YHKIMOHATIBHYIO TEPMUHOJIOTHIO (3HaUeHHE (PYHKIIUHU, apI'yMEHT, rpaduk
¢GbyHKIMHU, O0NIaCTh OIpeneNeHre, 00JacTb 3HAUCHWi), NMOHMMAaTh €€ B TEKCTe, B pPEYH YYHTENs, B
(dhopMyIMpOBKE 3a7a4; HAXOAUTh 3HaUYCHUs (DYHKIHH, 3a1aHHBIX (POpMyYITOi, Tabiuien, rpagukom; peniath
o0OpaTHyIO 3a/1ady; CTPOMTHb Tpaduku JIMHEHHON (yHKUMH, NPsIMON U OOpaTHOW MPONOPIUOHAIBHOCTH;
MHTEPIPETHUPOBATH B HECIIOKHBIX CIyYasiX TpapUKH PEeaTbHBIX 3aBUCUMOCTEH MEX]ly BETMUYMHAMH, OTBEYAs
Ha TIOCTaBJICHHBIE BOIIPOCHI

3. CreneHb ¢ HaATYpaJbHbIM MOKa3aTeJeM

CreneHb ¢ HaTypalbHBIM IIOKazaTeneM u eé cpoiictBa. OmHounen. ®yHkumum y=x2, y=x°, W UX
rpaduKH.
Lenb - BBIpaOOTaTh yMEHUE BBIIOIHATH ACUCTBUS HaJl CTENEHIMHU C HaTypaJlbHBIMU IIOKA3aTENSMU.
3HATHOIIPEICIICHUE CTETNCHU, OJHOYICHA, MHOTOYJICHA; CBOMCTBA CTENEHH C HATYpalbHBIM ITOKa3aTeleM,
cBOlicTBa yHKIMIH y=X° , y=X° .
Ymems HaxomuTh 3HaueHHMs (QYHKUUH, 3aJaHHBIX (opMmysol, Tabmuuei, rpaduxom; pemarb oOpaTHYIO
3ajady; CTpouTh rpaduky (GyHKIHH y=X’, y=x°; BBINOJHATH AEHCTBHSA CO CTEHEHSAMU C HATYpadbHBIM
moKasaresneM; NpeoOpa3oBhIBATH BBIPAKEHHS, COJCpPKANINE CTEIEHH C HATypaIbHBIM IIOKa3aTeleM;
NPUBOJUTH OJHOYWIEH K CTAHAAPTHOMY BHITY.

4, MHOro4/eHbl

Mpuorounen. CnoxkeHue, BbIUMTAaHUE M YMHOXKEHHE MHOroujeHoB. Pa3nokeHue MHoroujieHa Ha
MHOKHUTEIH.
Lenp - BoIpaboTaTh yMEHUE BHIMOJIHATH CIOXEHUE, BHIYUTAHUE, YMHOXKEHHUE MHOTOWICHOB M Pa3oKEeHHE
MHOT'OWICHOB Ha MHOYKUTEJIH.
3name ompeneneHre MHOTOWIEHa, MOHUMATh (OPMYIHUPOBKY 3aJlaHUMN: «YINPOCTUTH BBIPAKECHUEY,
«Pa3NIOKUTh HA MHOKUTEIN.
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Ymemo NpUBOAUTH MHOI'OWJICH K CTAHAApPpTHOMY BHIAY, BBIIOJIHATH ,Z[CﬁCTBHH C OJHOYWICHOM H
MHOTI'OYJICHOM; BBIIIOJIHATE PA3JIOKCHUC MHOTI'OYJICHA BBIHCCCHHUEM 0611161"0 MHOXHUTCIIA 3a CKO6KI/I;
YMHOXaThb MHOI'OYJICH Ha MHOI'OYJICH, paCKIaJblBaTh MHOI'OYWICH HAa MHOXHUTEIIN crocodom T'PYIIIUPOBKH,
JOKa3bIBaTh TOXIACCTBA.

5.  @opMyJbl COKPAIIEHHOTO YMHOKEHH S

dopmynei(ath) = a? +2ab+b?, (a-b)(a + b) = 4?>-b? ,[{ath)(a®+ab+b?)].IIpumencuue popmyin
COKPAIEHHOI0 YMHOKEHHUS K PA3JI0KEHUIO HA MHOKHTEITH.
Llens- BBIPaGOTATh yMEHHME NPMMEHATh B HECIOXKHBIX CIydasX (pOpMysbl COKPAMIEHHOrO YMHOKEHHUS I
peoOpa3OoBAHMS HENbIX BRIPAKEHHUI B MHOTOUJIEHB] U JUIS PA3/10KEHHs MHOIOUIEHOB HAa MHOKHTEIH.
3HaTh(OPMYIIEl COKPAIIEHHOTO YMHOKEHHS: KBAPATOB CYMMbI M PA3HOCTH JIBYX BBIPAKEHHUI; Pa3InuHbIE
CII0COObI Pa30KeHHs MHOTOUYJIEHOB Ha MHOKUTEIH.
YMeTbuuTaTh  (POPMYNIBI  COKPAIIEHHOTO yMHOJKEHMS, BBIIONHATL I[PEoOpa3oBaHUE  BLIPAKEHUI
npuMeHeHreM (GOpMyT COKPAIIEHHOTO yMHOKEHHMS: KBAaJpaTa CyMMbI UM PAa3sHOCTH JBYX BHIPOKEHHE,
YMHOKEHMS Pa3HOCTH JBYX BBIPAXKEHMI HA MX CyMMY; BBINOJHATH Pa3io:KeHHE Pa3HOCTH KBaJpaTOB JBYX
BBLIPA)KEHUI HAa MHOHUTENIU; IPUMEHATh Pa3IMUHbIE CIIOCOObI Pa3I0kKeHUs MHOTOUYIEHOB HA MHOXKHUTEIH;
NpeoOpa3oOBBIBATh 1EJIblE BBIPAXKEHMS, MPUMEHATh MPEOOPA3OBAHHE LENBIX BHIPAKEHUH IIPU PElIeHHH
3ajau.

6. Cucrembl JINHEHBIX YPaBHEHHU

Cucrema ypaBHEHUH C AByMs II€pEMEHHBIMU. PellieHne cucteM ByX JIMHEHHBIX YpaBHEHUH C ABYMS
IIepeMeHHbIMU. Pemenne 3a1ad MeToa0M COCTaBICHUS CUCTEM YPAaBHEHUM.
Ilenb- MO3HAKOMHUTH YyYallUXcs CO CHOco0aMu pemieHHs CHCTEM JIMHEWHBIX YypaBHEHMH C JABYMS
MIEPEMEHHBIMH, BbIpa0OTaTh yMEHUE pellaTb CHUCTEMbl YPAaBHEHMM W TPUMEHATh HMX MpPU pPELICHUU
TEKCTOBBIX 3a7ad.
3HaTh,YTO TAKOE JMHEMHOE ypaBHEHUE C JIBYMs IIEPEMEHHBIMHM, CUCTEMa ypaBHEHHIl, 3HaTb pa3IMuHbIC
CIOCOOBI PELIEHUsI CUCTEM YpaBHEHUMN € JBYMs NEPEMEHHBIMH: CIOCOO MOJCTAHOBKU, CIIOCOO CIOXKEHUS;
IIOHUMaTh, YTO YPaBHEHUE - 3TO MaTeMAaTUYECKUI annapaT peleHus pa3HOOOpa3HbIX 33aa4 U3 MaTeMaTHKH,
CMEXHBIX 00JacTeil 3HaHUH, IPAKTUKH.
YMeThIpaBUIBHO YIOTPEOIATh TEPMUHBL: «ypaBHEHHE C ABYMs IEPEMEHHBIMIY, «CUCTEMay; MOHUMATh UX
B TEKCTE, B PEUYM Y4MUTENsd, IMOHUMATh (POPMYIMPOBKY 3aJaud «PEHIUTh CHCTEMY YPAaBHEHUH C JByMs
MIepEMEHHBIMIY; CTPOUTH HEKOTOpBIE TPaMKK YPaBHEHUS C ABYMs IEPEMEHHBIMU; PEIIaTh CUCTEMbl YPaBHEHUIN
C IBYMS IIEPEMEHHBIMH Pa3IMYHbIMU CIIOCOOAMHU.

7. IHoBTOpenune. Pemenune 3agaq

3akperieHre 3HaHUH, YMEHUH U HABBIKOB, OMyUYEHHBIX HA YPOKaX MO JaHHBIM TeMaM (Kypc anreopsl 7
KJ1acca).
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Yueono-memamuueckuin nnan

B TOM

I'1aBa/ KonngectBo

IMaparpad HEE JacoB e
KOHTP.pao.

1. BrIpaskeHus, TOXKAECTBA, ypaBHEHUS 26 3

2. DyHKIUU 18 1

3. CreneHb ¢ HATypaJIbHBIM MTOKa3aTeIeM 19 2

4. MHOrou1eHbl 23 2

o. @DOopMyIIbl COKPALIEHHOT0 YMHOXEHUS 23 2

6. CucreMbl TMHEVHBIX YPAaBHEHUN 17 1

1. IToBTOpEHME 14 1

HUroro: 140 12

Dopmbl KOHMPOIA PE3YILMANO8 00PA306AM eJILHOIL 0eAM eIbHOCI U

Ne | Tema Ne Hara
YPOKa | mpoBeaeHHUs
n/n
1. Bxoanoe TectupoBanue Ne 7
2. Kontponbnas paboraNel «Beipaxkenus. ToxaecTBay Ne 12
3. Kontponbnas pabora No2 «YpaBHEHHE ¢ OTHOM TIEpEMEHHOI No 26
4, KonTtponbshas padora Ne3 «JIuneitnas GyHKIus» No 44
5. [IpomexxyTouHOE TECTUPOBAHUE No 53
6. KonTtponbsHas padora Ne4 «Ctenens ¢ HaTypadbHBIM TIOKa3zarenem» | Ne 63
7. KonTtponbsHas padora Ne5 «CrioxxeHre U BBIYUTAaHUE MHOTOUJIEHOBY» | Ne 75
8. Kontponenas pabora Ne 6 mo Tteme: «lIpousBeaenue | Ne 86
MHOT'OUJIEHOB.
9. KonTponbhas padora Ne7 «@opMyiibl COKpalieHHOro yMHOKeHus» | Ne 99
10. | KonTponbHas Ne 109
pabora Ne 8 mo teme «lIpeoOpazoBaHme 1ETOr0 BBIPAKEHUS B
MHOTOUJIEH»
11. | KontponbHas padora Ne9 «Cuctembl TMHEHHBIX ypaBHEHUN» Nel26
12. | UroroBas koHTpoibHAs padora. Ne 134
Hroro 12
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

Ne | [Jara Tema ypoxa

YPO | ypoka

Ka

1. BBEJEHUE. PantnonanbHbIe Ynca.

2. UncnoBble BBIpaXKEHUs.

3. BbipaxxeHHs ¢ IepeMeHHBIMH

4. BeipaxeHust ¢ nepeMeHHbIMH

5. CpaBHEHHE 3HAUEHHUH BbIPAKEHUN

6. CpaBHEHME 3HaYEHHUH BBIPAKEHUI

1. CBoiicTBa nefCTBUI HAl YACIAMH.

8. CBoiicTBa neCTBUI HaJl YMCIaMU.

9. BxoaHoe TecTupoBaHue

10. ToxpectBa. ToxecTBeHHBIE MPe0OPa30BaHNs BEIPAKECHUN
11. ToxaectBa. ToxkaecTBeHHBIE MPe0OPa30BaHNs BEIPAKCHHIMA
12. ToxnectBa. ToxxaecTBEHHbIE IPeoOpa30BaHus BRIPAKCHUH
13. ToxxaecTBeHHBIE TPeoOpa3oBaHus BIpaKEHHH

14. KonTpoabhas padoraNel «Boipaxkenus. ToxnaecTBay
15. YpaBHEHUE U €r0 KOPHU

16. YpaBHEHHE U €T0 KOPHHU

17. JIunelHOE ypaBHEHHUE C OMHOW EPEMEHHON

18. JInHeliHOe ypaBHEHHUE C OHOM IIEPEMEHHOI;

19. JInHeitHoe ypaBHEHUE C OTHOM NepeMEHHOM

20. Perirenrie 3a1a4 ¢ HOMOIIBIO YpaBHEH Ui

21. Perrenvie 3a/1a4 ¢ TOMOIIBIO YpaBHEHU T

22. Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEH UM

23. KonTposbHas padora Ne2«YpaBHeHHe ¢ OTHOM NepeMeHHOID)
24. UmcioBble MPOMEKYTKH.

25, Yro Takoe QyHKUHS

26. Berwicienve 3HaueHnil hyHKImi 1o opmyie

217. Bouuciienue 3HaueHu GyHKIUMH 10 hopmyrie

28. Brruncnenne 3Hauennii pyakmuii mo hopmyie

29. I'paduk hyaKIIIN

30. I'paduk byaKIIN

31. I'paduk dyskIMN

32. [IpsiMasi TPONOPIMOHAILHOCTD U €€ Tpaduk

33. [Ipsmas mpomopIHOHATIBHOCTH U €€ rpadux

34. [IpsiMasi TPOMOPIMOHATEHOCTH U ee Tpaduk

35. [IpsiMast IpOMOpLMOHATBEHOCTD U €€ IrpaduK

36. Jlunelinas GyHKIMS U ee rpaguk

37. Jlunelinas dyHKUus u ee rpaduk

38. Jluneitnas QyHKIUS ¥ ee rpadux

39. Jluneitnas hyHKIMS U ee rpadux

40. KonTpoabhas padora Ne3 «JInneiiHast pyHKIOus»

41, OrpenienieHre CTEeNeHn C HaTypaJibHbIM MTOKa3aTeIeM

42, YMHOXEHHE U JIeTICHHE CTeneHen

43. YMHOXCHHE U ACICHHUE CTEIICHEN

44, BosBeneHue B cTeneHb NPOU3BEICHHS U CTETIEHU

45, Bo3BeneHue B cTeneHb MPOU3BEICHHS U CTEIIEHU
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46. KonTposabHas padora Ne 4 «CteneHun»

47. OHOYICH U €T'0 CTaHIAPTHEIA BHT

48, OJHOYJIEH U €ro CTaHJaPTHBIA BUJ

49. YMHOKEHHE OfJHOWICHOB. BO3Be/IcHHEe 0/THOWICHA B HATYPAJILHYIO CTENECHb

50. Ddynkuus y = x°u ee rpaduk

51. ®yHkIMs y = x°u ee rpaduk

52, KonTpoabnas padora Ne4 «OnHO4YJI€H U €ro CTAHIAPTHBIA BUID)

53. MHOrousIeH 4 €ro CTaHIAPTHBIA BUJT

54. MHOrouieH 4 €ro CTaHIAPTHBIA BUT

55. Cno’keHHEe Y BIYITAHAEC MHOTOYWICHOB

56. CrnoyxeHre 1 BRIUMTaHHE MHOIOYICHOB

57. CI1o’keHHE 1 BBIYMTAHAEC MHOTOWICHOB

58. IHosyrogoBasi KOHTpOJIbHasi padoTa.

59. YMHOXKEHHE OJIHOUWICHA Ha MHOTOWICH

60. YMHOXKEHHE OJIHOUICHA Ha MHOTOWICH

61. YMHOXKEHHE OJTHOYICHA Ha MHOTOUICH

62. Konrpoabnas pa6ora Ne5 «YMHOKeHHE OTHOUYIEHAY

63. Brrnecenne o01ero MHOXKUTEINS 32 CKOOKH

64. Brinecenne o0miero MHOKATEINS 38 CKOOKH

65. BrireceHue 00I11ero MHOXKHUTENA 32 CKOOKH

66. Brinecenre o01ero MHOXKATEINS 32 CKOOKH

67. Brrnecenne o011ero MHOKHATEINS 32 CKOOKH

68. YMHOXKEHHE OTHOWIeHA Ha MHOTOWIEH

69. YMHOXKEHHE OJIHOWICHA Ha MHOTOWICH

70. YMHOKEHHE MHOIOWICHA HA MHOTOUICH

71. YMHOX€HHE MHOrO4IeHa Ha MHOT'OUWJIEH

72. YMHOXEeHHe MHOrowIieHa Ha MHOTOYJICH

73. YMHOXKEHHE MHOrOWICHA HA MHOTOUJICH

74. PaznoxxeHnne MHOrOWwIeHa Ha MHOKHUTEIIH CIIOCOOOM T'PYIIITAPOBKH

75. PaznoxxeHnne MHOrOWwIeHa Ha MHOKHTEIIH CIIOCOOOM T'PYIIITAPOBKH

76. PasnosxeHre MHOroWwIeHa Ha MHOXKUTEIH CIIOCOOOM TPYTITTUPOBKH

77, PaznoxeHne MHOrOWwIeHa HA MHOXKHTEIIH CIIOCOOOM TPYIIITHAPOBKH

78. KonTposanHas padora Ne 6 mo Teme: «IIpousBeieHre MHOTOYJIEHOBY.

79. BosBenenne B KBaJIpaT CyMMBI M Pa3HOCTH JIBYX BhIPQKCHHM

80. BosBenenue B KBaipaT CyMMBI H Pa3HOCTH JIBYX BhIPaXKCHHM

81. Bo3sBenenne B Ky0 CyMMBI pPa3HOCTH JBYX BBIpOKEHUH

82. PasnoxxeHne Ha MHOXKHTENW C MOMOINBIO (GOPMYNT KBajpaTa CyMMBI M KBajpaTa
pasHoCTH

83. PasnoxxeHne Ha MHOXUTEeNu C momomislo dopmyn Keampara cymMMel M KBamparta
pa3HOCTH

84. PaznoxeHne Ha MHOKHUTENH C MTOMOIIBIO OPMYIT KBaJpaTa CyMMBI
W KBaJ[paTa pa3HOCTH

85. YMHOXEHHE pa3HOCTH JIBYX BBIPAXKEHUI HAa UX CYMMY

86. YMHOXeHHE Pa3HOCTH IBYX BBIPAKEHUH HA NX CYMMY

87. PaznokeHue pa3sHOCTH KBAAPATOB Ha MHOKUTEIH
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Ne | Jara Tema ypoxa

YPO | YpoKa

Ka

88. PaznokeHne pa3HOCTH KBaAPaTOB HA MHOXKUTEIH

89. PasznokeHre pa3sHOCTH KBaApaTOB HA MHOKHUTEITH

90. Pa3noxeHne HAa MHOXKHTEIN CYMMBI M Pa3HOCTH KyOOB.

91. KonTpoabHas padora Ne7 «@PopMyJibl COKPAIIEHHOT0 YMHOKEHHSD)

92. [Ipeobpa3oBaHue 1EI0r0 BRIPAXKEHUS] B MHOTOUJICH

93. [Ipeobpa3zoBaHue 1EI0r0 BRIPAKEHUSI B MHOTOUJICH

94, IIpeoOpa3zoBaHHe 11E70T0 BEIPAKEHUS B MHOTOWICH

95. [IpeoOpa3oBaHue LEIOr0 BHIPAKEHHUS] B MHOTOUJICH

96. [IpuMeHeHne pa3IuYHbIX CIOCO0O0B IS PA3I0KEHUS] Ha MHOXKUTEINH;

97. [TpuMeHeHne pa3InYHbIX CIOcO0O0B ISl Pa3ioKeHHsI HA MHOKUTEIH;

98. KonTpoabnas padora Ne 8nmo teme «IlpeoOpazoBaHue 1eJ10r0 BbIpaskeHUs B
MHOTO4JIeH»

99. JluHeliHOe ypaBHEHHUE C ABYMsI IEPEMEHHBIMH

100. JluHeliHOe ypaBHEHHUE C ABYMsI IEPEMEHHBIMH

101. I'padmik MMHEHHOTO ypaBHEHUS C IBYMsI TIEpEMEHHBIMA

102. I'padux muHEHHOTO ypaBHEHUS C IBYMS IEPEMEHHBIMH

103. CucreMbl JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

104. CucreMbl IMHEHHBIX YPaBHEHUH C IBYMsI IEpeMEHHBIMU

105. Croco0 MOICTaHOBKA

106. Croco0 oacTaHOBKU

107. Crocob crnoskeHust

108. Criocob cloKeH Ut

109. Crocol crioeHust

110. Pemenue 3a1a4u ¢ MOMOIIBIO CUCTEM YpaBHEHUH

111. Pemenue 3a1a4 ¢ IOMOILBIO CUCTEM YPABHEHUN

112. Pemenne 3a1a4 ¢ MOMOIBIO CHCTEM YpaBHEHUM

113. KontpoabHas padora Ne9«Cuctembl JJHHEHHBIX YpaBHEHUH»

114. HTorosasi KoHTposIbHasA padoTa
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OIIMCAHUME YYEBHO-METOJUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECHHEYEHMUS OBPA3OBATEJIBHOI'O ITPOLIECCA

TleuaTHbIE MOCOOUA:

1. Tlporpammbl o0mieoOpa3oBaTeIbHBIX yupexaeHuid. Ausredpa. 7xmaccel /  HO.H.Makapwrues,
H.I".Mungrok; cocraBurens T.A.bypmuctpoBa — M.: [Ipocsemenue, 2023,

2. AunreOpa: yueOHMK Ui 7 Kiacca oOmieoOpa3oBarenbHblx yupexaeHuit / HO.H.Makapsrues,
H.I''Munmrok, K.1.Hemko, C.b.CyBopoBa; nog pegakuueit C.A.TensikoBkoro — M.: [IpocBenienue,
2018;

3. Aunrebpa. Tectsl. 7xnaccsl / [LU. AnteiHoB — M.: Ipoda, 2012 ;

4. Anrebpa. Tectbl s mpoMexyToduHoM artTtectanuu. 7 kiaccel / @.dD.JIpicenko — PocTtoB-Ha-/{oHy:
Jlernon, 2013;

5. Jlupmaktudeckue maTtepuansl mo anredpe s 7 knacca / JI.M.3BaBuy, JI.B.Ky3nenosa, C.b.CyBopoBa
— M.: IIpocemienue, 2008;

6. AnreOpa. 7kiacc: moypouHble iaHel no y4deOnwmky FO.H.MakaperaeBa u np. / JI.A.TanwimHa,
T.JI.AcdanacseBa — Bonrorpan: Yuurens, 2010

TexHuveckue cpeacTBa 00yUeHHs:

® KJIacCHas JOCKa C HAOOPOM MAarHUTOB JUISL KPETJICHUS TaOIuIL;

e aHTHOJIUKOBAs JOCKA;

® [ICPCOHAIBHBIA KOMIIBIOTED;

®  MYJbTUMEIUUHBIA MPOEKTOP;

® JIEMOHCTpAI[MOHHBIE HM3MEPHUTEIbHBIE WHCTPYMEHTBl M IPHCIOCOOJCHUs (pa3MeueHHbIE U
Hepa3MeueHHbIE TUHENKH, IUPKYIIU, TPAHCIOPTUPHI, HAOOPHI YT OJILHUKOB);

® JICMOHCTpPAllMOHHBIE IOCOOMS Ui HM3YYEHHS TEeOMETPUYECKHX BEIWYUH (JJIUHBIL, TEPUMETPA,
MJIOLIAM) U JIp.;

® JICMOHCTpPAllMOHHBIE MOCOOUS s HU3YYEHHs] T'€OMETPUYECKUX (GUTYp: MOJAEIN TI'€OMETPUUYECKUX
buryp u Teln, pa3BepTKH reOMETPHUECKUX Tell;

® JIEMOHCTpPalMOHHbIE TAOIHIIBL.

MarepuajibHO- TEXHHYECKOE o0ecrevyeHne:

1. Temaruyeckue npe3eHTANU
2. Kommakt-gucku Bupryansaas mkona Kupuiia u Meboaust Ypoku anreopsl, 7 — 9 kiacc.

HurepHer- pecypcebl:

http://Www.prosv.ru - caiit uzgarenscta «IIpocBemenney (pyoprka «MaTeMaTrka)
http:/www.mnemozina.ru - caiit uzaarenabctBa MHemo3uHa (pyOprka «MaTeMaTuka)

http:/www.drofa.ru - caiit m3narenscra [poda (pyopuka «MaremaTrnka)

http://www.profile-edu.ru - PexoMeHaiiuu 1 aHajau3 pe3yJabTaToB dKCIEPUMEHTA 10 TPOGUILHON HIKOJIE.
Pa3paboTku 3JEKTUBHBIX KypCOB [UIs MNPOQHUIBHON TMOATOTOBKH ydvammxcs. Ilpumepsl ydeOHO-
METOAMYCCKIX KOMILICKTOB JIJIsi OpraHU3aliy MpopUIbHON MOATOTOBKY y4alUXCsl B paMKaxX BApPHATUBHOIO
KOMITOHEHTA

http://www.center.fio.ru/som - metoauueckue peKOMEHIAIMK YIUTEITIO-IPEAMETHUKY (TTPEICTaBICHBI BCE
IIKOJIbHBIC TIPeAMETHI). MaTepualisl sk CAaMOCTOSATENILHON pa3pabOTKU MPOGUIBHBIX POO U aKTHBU3AIMH
nporecca 00yYeHHUS B CTAPIICH MIKOJIE.
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http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://www.profile-edu.ru/
http://www.center.fio.ru/som

http://www.edu.ru - ILleHTpanbHBIII 00pa30BaTEIbHBIA IOPTAT, COJACPKUT HOPMATHBHBIC IOKYMEHTEHI
MuHucTepCTBa, CTaHAaPThI, HHOPMAIUIO O MTPOBEICHHE IKCIIEPUMEHTA.

http://www.ed.gov.ru - Ha caiite mnpeacTaBieHa HOpMaTHBHas 0a3a: B XPOHOJOIMYECKOM IMOPSIKE
pacToNOXKeHbl 3aKOHBI, YKa3bl, KOTOPHIE KAacarOTCs KaK OOIIMX BOMPOCOB O0pa3OBaHUs TaK M Pa3sHBIX
HaIpaBJIeHUH MOJICPHU3AIINH.

http://www.apkro.redline.ru - MockoBckasi axkajaeMHs IOBBIIICHUS KBanudukamuu. Kadeapsl
MPEACTABISIOT PSII pa3paboTOK YIeOHO-METOANIECKUX KOMIUIEKTOB ISt MPOMUILHOM MIKOJIBI.

http://www.ege.edu.ru cepep nHGOPMALMOHHOMN MOIACPKKU EAMHOrO rocy1apCTBEHHOT 0 9K3aMeHa.

http://www.internet-scool.ru - caiit MHTepHer — mkonbl m3gaTtenbcTBa I[IpocBemienne. YueOHBIN IU1aH

pa3paboTaH Ha OCHOBe (eJiepaTbHOr0 0a3UCHOr0 Y4eOHOT 0 IIaHa JIsi 00IIe00pa30BaTEIbHBIX YIPEKICHHIMA
P® u npencrasnser obnacts 3HaHMi «MaTtemarukay. Ha caiite npencraBnens! IHTepHET-ypoKH 10 anredpe
Y HayvajaM aHaJiu3a U FT€OMETPHH, C BKIIIOUYAIOT IOArOTOBKY cnauu EI'D.

[MnanupoBka kabWHETa MaTeMaTUKU OCYIIECTBIIEHA pAIMOHATHLHO B COOTBETCTBHM C CAHHUTApPHO-
AMHUAEMHOIOrHYeCKUMH TpaBuiiaMu u Hopmamu (CaulluH 2.4.2 178-02).

IIVTAHUPYEMBIE PE3YJIBTATBI U3YUEHUS YYUEBHOT'O IIPEIMETA

B pesyabrate nzyuenus ajare0pbl y4eHUK J0JIKEH
3HATH/IIOHUMATH

. CYLIECTBO MOHATHSI MATEMaTHYECKOI0 JJOKa3aTeNIbCTBA; IPUMEPHI J0OKA3aTENIbCTB;

. CYLIECTBO MOHSTHSI aJITOPUTMA; TPUMEPHI aJITOPUTMOB;

. KaK MCIIONb3YI0TCA MaTeMaThueckue (hopMmysbl, ypaBHEHU S, IPUMEPHl UX MPUMEHEHUS I pelieHus
MaTEMaTHUYECKUX U ITPAKTUYECKUX 3a]aY;

. KaK MaTeMaTHYeCKU ONpefesieHHble (QYHKINUNU MOT'YT ONMCHIBATh peallbHbIE 3aBUCUMOCTHU; IPUBOIUTH
MIPUMEPHI TAKOT'O OIKUCAHUS;

. CMBICJ UJcalIn3alli1, TO3BOJISIONIEH pelaTh 3a1a4l PeabHOW AEHCTBUTEIBLHOCTH MaTEMaTHYECKUMU
METOJIaMH, IPUMEPHI OLITMOOK, BO3HUKAIOIIUX MPU UI€ATHU3aIIH;

. (bopMyIIbI COKPAIIEHHOTO YMHOXKEHUS;

yMeTh

*  COCTaBJATH OYKBEHHBIE BBIPAKEHUS U (POPMYIIBI IO YCIOBUSAM 3a/1a4; OCYIIECTBIISTh B BHIPAKECHUAX U
dbopMynax dYHCIOBBIE TIOJCTAaHOBKM U BBHINOJHATH COOTBETCTBYIOIIME BBIYMCICHHS, OCYIIECTBIISATH
MOJICTAHOBKY OJHOT'O BBIPAXXEHHUSI B IPYroe; BhIpaxkaTh U3 (GOpMyJ OJHY IEPEMEHHYIO Uepe3 OCTaNIbHBIE;
*  BBINOJHATH OCHOBHBIC JEMCTBUS CO CTENEHSAMH C HATypaJbHBIMU IOKa3aTEIsIMU, C OJHOWICHAMH U
MHOT'OYJICHAMH; BBITIOJHATH Pa3I0KEeHNE MHOTOUJICHOB HA MHOXHUTEIH; COKpAIaTh anredpandeckue apoou;
*  pemiaTh JUHEWHbIC YPAaBHEHHS U YPABHEHUS, CBOIAIINECS K HUM, CUCTEMBI IBYX JINHEHHBIX ypaBHEHUN
C IByMs NIEpEMEHHBIMH;
*  pemaTh TEKCTOBBIE 3aJaudl alreOpandecKuM METOJIOM, MHTEPIPETHPOBATH MOJTYUYECHHBIH pe3ysbTar,
MIPOBOJIUTH OTOOP pelIeHUH, UCXOIs U3 POPMYITHMPOBKH 3a]1a4H;
*  ONpeAensiTh KOOPIAMHATHI TOYKU TUIOCKOCTH, CTPOUTh TOYKHU C 3aJlaHHBIMU KOOpJIWHATAMH, CTPOUTH
rpauKy TMHEHHBIX QYHKIUH U GyHKIUT y=X>;
. HaxOAWTh 3HaueHus (QYHKIUH, 3aJaHHOW (opmysol, Tabnumei, rpagukoM mNO ee apryMeHrty;
HaXOJUTh 3HAYEHHUE apr'yMEHTa M0 3HAYEeHUIO (DYHKIIMH, 33JaHHON rpauKoM MU TabIuIei;
. OTIPENETATh CBOMCTBA (YHKIMH MO0 ee rpaduky; MpUMEHSATh TpadudecKue NPEICTaBICHUS IPU
pELIEHNN YPAaBHEHHM U CUCTEM;
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. OIKCHIBATh CBOWCTBA U3YUEHHBIX (DYHKIUH, CTPOUTH UX Ipaduki;
HCNO0Jb30BATH NMPUOOPETEHHbIe 3HAHUS U YMEHUS] B MPAKTHYECKOH 1esiTeIbHOCTH M MOBCEIHEBHOI
JKU3HHM UL

. BBIMIOJIHEHUSI pacdyeToB Mo (opmyrnam, cocTaBiieHUs (DOpMyII, BBIPAXKAIOUIMX 3aBUCHMOCTH MEXITY
peanbHBIMU BETUYMHAMU; HAX0KICHUS HY>KHOU (OpMYIIBbI B CIIPABOYHBIX MaTepHaliax;
. MOJIETTUPOBAHUS MPAKTUUECKUX CUTYAIlUA M MCCIIEIOBAHUS TTIOCTPOSHHBIX MOJIEJIEH C UCTIOJIb30BaHUEM
ammapara anreopsi;
. OINKCAHUsl 3aBUCUMOCTEN MexAy (PU3NYECKMMH BEJIMYMHAMH COOTBETCTBYIOIIMMHU (OpMyIaMu MPHU
WCCIIEIOBAHUY HECIIOKHBIX TPAKTUYECKUX CUTYAIIHH;
*  UHTepIpeTanuu rpa(uKoB peaybHbIX 3aBUCUMOCTEH MEXAy BEIUYNHAMHU.
B pe3yabTaTre U3y4eHHUsi 3JIeMEHTOB JIOTHKH, KOMOMHATOPUKHU, CTATUCTUKU U TeOPHH BepOSITHOCTEH
YUYEHHUK [10JI2KEeH:
yMeTh

MIPOBOJIUTh HECIIOKHBIE JOKA3aTeIbCTBA, MOJNy4aTh MPOCTEHUIINE CIEACTBUS M3 M3BECTHBIX WIIM paHee
MOJIYYEHHBIX YTBEPKJICHHM, OLIECHUBATh JIOTUYECKYIO MTPABUIILHOCTD PACCYKICHHH, UCIIOIb30BATh IPUMEPHI
JUTSI WILTIOCTPAIIMU U KOHTPIPUMEPHI IJIs1 OTIPOBEPKEHUS YTBEPIKICHUI;
* U3BJIEKaTh HH(POPMAIIHIO, MPEACTABICHHYIO B Ta0IUIaX, HA IMarpaMMax, rpadukax; CocTaBIsATh TaOIUIIbI,
CTPOUTDH JUarpaMMbl U TpaduKu;
© pemiaTh KOMOMHATOPHBIE 3aJ]a4M ITyTeM CHCTEMAaTHYEeCKOro rmepedopa BO3MOXKHBIX BapUAHTOB, a TAKKE C
UCIOJTb30BaHUEM MPaBUIIa YMHOKEHUS;
* BBIUUCIISATh CPEIHUE 3HAYCHUS PE3YJIbTATOB U3MEPEHUM;
* HAXOJIUTh YaCTOTY COOBITHS, UCTIONB3YsI COOCTBCHHBIC HAOIOACHHS M TOTOBBIC CTATHCTUICCKUE JIAHHEIC,
" HAXOJIUTh BEPOATHOCTH CITyYaHBIX COOBITHN B MPOCTEHIINX CIydasx;
HCNO0Jb30BATh NPUOOPETeHHbIC 3HAHUS U YMEHHUS B NMPAKTHYECKOHN JesTeJIbHOCTH M MOBCEIHEBHOI
JKU3HU TS
* BRICTpaWBaHUs apTyMEHTAITUHU TIPH JI0Ka3aTeNIbcTBE (B (hOpMe MOHOJIOTA U IUAJIOTa);
* pacro3HaBaHUs JIOTUYECKH HEKOPPEKTHBIX PacCyKICHUN;
* 3alUCHA MAaTEMaTUYECKUX YTBEPKIACHUH, I0Ka3aTeIIbCTB;
* aHaJIN3a PeaTbHbIX YHCIIOBBIX JIAHHBIX, MPEJCTABICHHBIX B BUJIE UarpamMm, rpaduKoB, TaOJIHII;
* pelIeHUs MPaKTHYECKHUX 3a7ad B MOBCEIHEBHON U MPo(ecCHOHANBHOM ESTENbHOCTH C UCIOIb30BaHUEM
NENCTBUIN C YMCIIaMHU, TIPOLICHTOB, JUTHH, TUIONIA/Iei, 00beMOB, BpEMEHH, CKOPOCTH;
* pelIeHUs yueOHBIX U MPAKTUUYECKHUX 33]a4, TPeOYIOIIMX CUCTEMaTHYECKOro repedopa BapHaHTOB;
* CpaBHEHHUS IIAHCOB HACTYIUICHUS CIy4YailHBIX COOBITH, OIICHKU BEPOSITHOCTH CIIY4alHOTO COOBITHS B
MPAKTUYECKUX CUTYAIUSIX, COMOCTABICHUS MOJIENU C PEabHOM CUTYyallUei;
* TIOHUMAaHHS CTATUCTHYECKUX YTBEPKICHUH.
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