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ApantupoBaHHas pabouyas nporpamma no anrebpe 7 knacc
MoscHMTeNbHas 3anncka

Pa6ouas nporpamMma no npegmeTty «Anrebpa» B 7 Knacce coctaBneHa Ha 0CHOBe (hefiepanbHOro KOMMOHeHTa rocyapcTBeHHOro CTaHAapTa OCHOBHOTO 06LLero 06pa3oBaHus.

[aHHas paboyas nporpaMma OpMeHTUPOBaHa Ha y4alluxcs 7 Knacca u peanusyeTcs Ha OCHOBE CeAyHLNX JOKYMEHTOB:

1. CTaHfapT OCHOBHOrO 06Lero 06pa3oBaHms No MaTemMaTuKe.

CTaHfapT OCHOBHOr0 06Lero o6pasoBaHnsa No matemaTvike //C60PHNK HOPMATUBHO'-NPaBOBbIX JOKYMEHTOB M METOANYECKUX MaTepuanos,

2. H.I'. MuHatok. Anrebpa. Paboune nporpammbl. MpegmeTHas AnHusa yye6HUKos KO.H. MakapblueBa n Apyrux. 7 - 9 knaccol: nocobue ansa yunteneii o6uieobpa3oBaTenbHbIX OpraHnu3auunii. - Mocksa: «pocseLyeHne», 2017.

MpeanoxeHHas pa6oyas NporpaMmma paccumTaHa Ha yyawmxcs, umetowux 3P (KoTopble yyaTcs B 06Le06pa3oBaTe/lbHOM Knacce Co BCEMU AeTbMU), BAEKYLLee 3a COG0I GbICTPYH YTOMSIEMOCTb, HU3KYI PaboTOCNOCOGHOCTD,
NOBbILLEHHYI0 OTBNEKAEMOCTb, a 4TO, B CBOKO 04epesdb, BeAeT K HapyLUEHWNI0 BHUMaHWS, BOCMIPUATUSA, a6CTPAKTHOIO MbILLNEHNS. Y TakuX AeTell 0TMe4atoTCs Nepuoanyeckue Kone6aHus BHUMaHNA, HeOCTaTOUHAasA KOHLEHTpaLMa Ha 06beKTe,
Manblii 06bEM NamaTy.

Ba>kHbIMW KOPPEKLMOHHbIMY 3afa4amMu Kypca anrebpbl KOppeKLMOHHO-pa3BrBatoLLLero 06y4eHns ABATCA:

- pa3BUTUE Y YYalMXCs OCHOBHbIX MbIC/IMTENbHBIX Onepauuii (aHanus, CUHTE3, CpaBHEHUE, 0606LLEHNE);

- HopManuaau s B3aMMOCBSA3N JeATENbHOCTU C PeYbio;

- (hopmmpoBaHve NpUeMoB YMCTBEHHOI PaGoTbl (aHaIM3 UCXOAHBIX AaHHbIX, NNaHNPOBaHWE [eATeNbHOCTN, OCYLLeCTBEHWE NO3TANHOro U UTOrOBOr0 CAMOKOHTPONA);
- pa3BUTUE PeYn, yMeHNA UCNOb30BaTh NPW Mepeckase COOTBETCTBYIOLLYIO TEPMUHOMOTMIO;

- pa3BuUTUe 06LLeYyYeOHbIX YMEHUIA 1 HAaBbIKOB.

YcBoeHMe y4eBHOro MaTepuana no anre6pe Bbi3bliBaeT 60/bLUINE 3aTPYAHEHNS Y yuallnxcs 7 BUAA B CBA3W C TAKUMU MX OCOBEHHOCTAMY, KaK 6bICTpas yTOMSEMOCTb, HEA0CTATOYHOCTb a6CTPAKTHOTO MbIL/IEHUS, HEAOPA3BUTME
MPOCTPAHCTBEHHbIX

npescTaBneHui, HU3KkMe o6Lieyye6HbIe YMEHUS 1 HaBbIKU. Y4eT 0COBeHHOCTel Takux yuawuxcs Tpe6yeT, 4To6bl Npy M3yueHUM HOBOro MaTepuana 0653aTeNibHO NPOUCXOANI0 MHOTOKPATHOE ero NOBTOPEHME; PacLUMpPeHHOe PacCMOTpeHwe
TeM W BOMPOCOB, PaCKpPbIBAtOLLMX CBA3b MAaTEMATUKM C XKU3HbIO; aKTyanu3aLus NepBUYHOr0 XMW3HEHHOTO OMbITa yyalluxcs .

[Onsi ahheKTUBHOTO YCBOEHMS yualluMucs 7 Buaa yue6HOro matepmana no anre6pe 4ns n3ydeHusi HOBOTro MaTepuana UCnonb3yTCs rOTOBbIE OMOPHbIE KOHCMEKTbI, MHANBUAYabHblE AUAAKTUYECKME MATepuabl U TECTbl Ha NeyaTHo
OCHOBE.

YacTb MaTepuana, He BKIKOUYEHHOTO B « TpeGOBaHMs K YPOBHIO MOATOTOBKM BbIMYCKHUKOB», N3y4YaeTcs B 03HAKOMUTE/IbHOM TM/iaHe, a HEKOTopble, Hanbo/ee CNOXHbIE BOMPOCHI, UCKMIOYEHbI U3 PACCMOTPEHNS.

M3yuyeHne MaTeEMaTUKN B OCHOBHOW LLKO/IE HANPaBAEHO HA JOCTUXKEHWE CELYIOLLMNX Lieneii:

1.B HanpasneHun IMYHOCTHOTO PasBuTus

- Pa3BMTHE NIOFMYECKOTO W KPUTUYECKOTO MbILLNEHUS, KYbTypa Peym, CoCOBHOCTN K YMCTBEHHOMY 3KCMEPUMEHTY;

- (hOpMMPOBaHME KAUECTBA MbILLIMEHUS, HEOOXOAMMBIX A5 afanTauuy B COBPEMEHHOM UH(OPMALMOHHOM 06LLECTBE ;
- pasBNTME MHTEpECA K MATEMaTUYECKOMY TBOPYECTBY M MATEMATUYECKUX CMOCOGHOCTEN

2.B MeTanpegmMeTHOM HanpasneHuu

- (hopmmpoBaHve NpefcTaBaeHUii 0 MaTeMaThKe Kak YacTu 06LLe4enoBeyeckoii KynbTypbl, 0 3HAYMMOCTN MaTeMaTUKN B Pa3BUTUM LMBUAN3ALMN U COBPEMEHHOTO O6LLECTBa;

- pa3BUTUE NpeACTaBNeHUii 0 MaTemMaTuKe Kak pOpMe onucaHus 1 MeTofe No3HaHUI [eACTBUTENbHOCTM, CO3faHne YCN0BUIA Ans NPUOGPETEHNS NepBOHAYaIbHOrO OMbITa MaTEMATUYECKOrO0 MOJENMPOBaHUS;

- (hopMuMpoBaHue 06LLMX CMOCO60B MHTENNEKTYaNbHOW AeATeNbHOCTY, XapakTepPHbIX ANS MaTeMaTUKN 1 ABNAIOLLMXCA OCHOBHOW MO3HaBaTeNbHON KyNbTypbl, 3HAUMMOW ANA Pa3nNyHbIX CPep YenoBeYeCKon feaTeNbHOCTH

3. B npefiMeTHOM HanpasneHuu

- OBNafieHne MaTemMaTu4eCKUMmn 3HaHUAMU U YMEHNAMU, HeOBXOAUMbIMU AN NPOAC/KEHUA 06yUeHUs B CTapLUEii LIKONe UAN NHbIX 06LLe06pa3oBaTelbHbIX YUPEXAEHUAX, U3YHEHNS CMEXHbIX AUCLIMMANH, MPUMEHEHNA B NOBCEAHEBHOM
XKU3HU;

- co3fiaHne yHAaMeHTa 19 MaTemMaTU4Yeckoro pasBmTus, U3yYeHUs MeXaHN3MOB MbILLEHNS, XapaKTepHbIX ANs MaTeMaTN4ecKoi AesTeNbHOCTU.

Anrebpa HalieneHa Ha hopmMmMpoBaHWe MaTemMaTM4YecKoro annapara A1a pelleHuns 3afay 13 MaTeMaTukn, CMeXHbIX NpeAMeToB, OKpYXKatoLLeil peanbHOCTU. FA3bIK anrebpbl NOAUEPKMBaAET 3HAYEHNe MaTeMaTUKMN Kak A3blKa 419 NOCTPOeHMS
mMaTemMaTU4YeCKUX Mofeneii, MpoLeccoB W ABNEHNI peanbHOro Mupa. OAHOI 13 OCHOBHbIX 3aAay N3yYeHUs anrebpbl ABNSETCA Pa3BUTNE anrOPUTMUYECKOTO MblLLNEHNS, HEO6XOANMOrO, B HaCTHOCTM, ANS OCBOEHUSA Kypca MH(opMaTUKY;
oBfafieHne HaBblKamMu efyKTUBHbIX paccyeHnii. Mpeo6pasoBaHne CUMBOANYECKUX (hOPM BHOCUT CBOIA crieLntmnyeckunii BKag B pa3BuTue BOOGPaXeHUs, CNOCOGHOCTEN K MaTeMaTMYeCKOMY TBOPYECTBY.

O6LLas xapakTepucTuKa yue6Horo npegmeTa

Mpu U3yyeHnn Kypca MaTemMaTuKi Ha 6a30BOM YPOBHE NPOAOMKAKOTCS U NOMYYaloT PasBUTHE COAEPXKATENbHbIE TMHUN: «YUCNa U BbIYNCIEHNS», «BbIpaXKeHUs U X Npeo6pasoBaHns», «DYHKLMUU», «YPaBHEHWUS W HEPABEHCTBa»,
«3NEMEHT bl KOMOUHATOPUKMN, TEOPUN BEPOSITHOCTEN, CTaTUCTUKMA U NOTUKN». B pamMKax yKasaHHbIX COAePXKaTe/bHbIX MHNIA PeLlatoTcs creaytouime 3agaqm:

. passuTue npeacrtaBneHue o Yucne n ponu BbIYMCNEHWNIA B YeNI0BEYECKOMN NPaKTUKe, lprpMVIpOBaHI/Ie NPaKTUYECKNX HaBbIKOB BbIMO/TIHEHWSA YCTHbIX, MUCbMEHHbIX.



OBfafieHne CUMBONNYECKUM A3bIKOM anre6psbl
. 13y4yeHune CBOWCTB 1 rPatiKoB 31eMeHTapHbIX (hYHKL I
. nonyyeHve NpefcTaBneHNA 0 CTATUCTUYECKMX 3aKOHOMEPHOCTAX B peanbHOM MUPe U 0 Pa3inyHbIX cnoco6ax nx u3y4yeHns, 06 0COGEHHOCTAX BbIBOAOB W MPOrHO30B, HOCALLMX BEPOSTHOCTHbIA XapakTep;

. pa3BUTME NOTUYECKOTO MbILLNEHUS WU PEYU - YMEHMS IOFUYECKM 0GOCHOBbLIBATb CYX/EHUS, MPOBOAUTL HECNOXHbIE CUCTEMATM3ALMM, NPUBOANTb NPUMEPBI U KOHTPMPUMEPbI, UCMO/b30BaTb Pa3INYHbIE A3bIKU MaTEMATUKN
(CNOBECHBIN, CUMBONUYECKNIA, TpaPUUECKNiA) ANS UANOCTPALNN,

B Kypce anre6pbl 7 Knacca MOryT 6bITb YCIIOBHO BblAe/EHbI 6 Pa3aesnos:

®opMy/bl COKPaLLEHHOTO YMHOXEHNS.

CUCTEMbl TNHEHbBIX YPaBHEHUA.

Pasgen 1. BblpaXeHus, TOXAECTBA, YPaBHEHNS.

B faHHOM pasgene cucTeMaTusmpytoTes, 0606LLa0Tes U YrNy6GRsoTCes NonyYeHHble B 5 - 6 Knaccax HayanbHble CBEAEHUS O YACNOBbLIX U GYKBEHHbIX BbIpaXXEHUAX, NPe06pa3oBaHNAX BbIpaXXeHUi, ypaBHeHUAX. C NOHATUEM «HNCNOBOE
BbIPAXKEHME» U «3HAYEHME YMCNIOBOTO BbIPAXEHNS» YUALLNECS Y)Ke BCTPEYAUCH B NPeAbIAYLLNX Knaccax. MPUHLMNNANbHO HOBBLIM A5 HUX SBASETCS MOHATUE «YUCNOBOE BbIPAXKEHWE, HE UMEIOLLEE CMbICNa». DTO NOHATUE UCMONb3YeTCs B
fasnbHelilieM Kak onopHoe, KOrda paccMaTpMBAalOTCS BbIPAXKEHUS C MEPEMEHHbIMU, He UMetoLLMe CMbICa NPYU HEKOTOPbIX 3HAYEHWSAX NePEMEHHBbIX.

ToxX/ecTBeHHble NPeo6pa3oBaHns BbIpaXKeHWIi NpeCcTaBNAIOT CO60M OAHY U3 BaXKHELINX cofepXKaTenbHbIX IMHKIA Kypca anrebpbl. B AaHHOM pasgene paccMaTpuBalOTCs CBOWCTBA AeACTBMIA Haj YMcnaMmn U UX NPUMEHeHNe ANS BbINMONHEHNS
NpoCTeilnX Npeo6pazoBaHUil. TO NO3BONSET MOAFOTOBUTL YYaLLMXCS K 0CO3HAHHOMY BOCMPUSTUIO BBOAWMbIX MOHSITUIA : TOX/AECTBEHHO PaBHbIE BbIPAXEHUS, TOXAECTBA, TOXKAECTBEHHbIE NPE0BPA30BAHMS BbIPAKEHWA.

Mo Mepe TOro Kak BBOAATCSA HOBble BU/bl BbIPAXKEHU 1 U3Yy4alOTCA TOXAECTBEHHbIE NPE06Pa30BaHNSA 3TUX BbIPAXEHNIA, pacLuNpsieTcs KPYT paccMaTpuBaeMblxX YpaBHeHUA. CUCTEMATU3NPYIOTCS W YINYGNStOTCS TaKMe NOHSATUS, Kak
«YpPaBHEHWE», «KOPEHb YPABHEHUS», CMbIC/ 3aaHUs «PELINTb ypaBHEHUE». HOBbIM IBNSETCS NOHATUE PABHOCU/ILHOCTY YpaBHEHWIA. 3aZiaua COCTOMUT B TOM, YTOGbI yYallMecs YCBOUAN CMbIC/ MOHSITUS PaBHOCUAbHOCTU. CneayeT yaenuTs
0c060e BHUMaHMEe PacCMOTPEHUIO IMHEAHOTO YPaBHEHWS C OAHOV NMepeMeHHOl Kak ypaBHEHWs ¢ ABYMS napameTpamu.

B 3TOM pasgene yvaliuecs 3HaKOMATCSA C NPOCTERLLMMMN CTAaTUCTUYECKUMU XapakTepucTUKaMu. VX cofepXkaTeNbHblii CMbIC/ Pa3bsACHAETCS Ha NPOCTELINX NpUMepax. Yualuecs 40MKHbI 3HaTb COOTBETCTBYIOLLME ONPEAeNeHuUs, HayunTbes
HaxXo4WTb 3TN XapaKTEPUCTUKMN B HECNIOXHbBIX CUTYaLMUsIX, MOHUMATb UX NPAKTUUYECKUIA CMbIC/T B KOHKPETHBIX Cy4asX.

Lienu usyyeHns pasgena:

« CUCTEMATM3NPOBATL N 0GOGLLNTL CBEAEHMS O YMCNOBLIX U GYKBEHHbBIX BbIPKEHUAX, NONYYEHHbIE Yyalumucs B 5 - 6 knaccax;

 chopMmpoBaTh HavanbHOe NpeAcTaBneHne 0 NPeo6pasoBaHUAX BbIPAXKEHNI C NepeMeHHbIMY;

*CUCTEMATN3NPOBATb W PACLLUMPUTL CBEAEHNS 06 YPaBHEHUSAX, MPOAOMKNTE PaGoTy No GOPMUPOBAHUIO YMEHWIA peLlaTb YpaBHEHUS U UCMO/b30BaTh UX A1 PeLeHWs TEKCTOBbIX 3afay;

 c(hopMUPOBATb Y YUalLLUXCH NPeACTaBNEHNE O MPOCTERLLNX CTATUCTUYECKMX XapaKTEPUCTUKAX U UX UCMOb30BAHWUM NPU aHaNK3e faHHbIX, NONYUYEHHbIX B Pe3yNbTaTe UCCNEL0BAHUS.

1 BblpaxeHus, ToXjecTBa, ypaBHeHuUA.
2. PyHKUMN.

3. CTeneHb C HaTypanbHbIM NOKa3aTeseM.
4. MHoOrouneHsl.

5.

6.

Pasgen 2. dyHKUMMN

BBefieHNI0 MOHATUS «(YHKLWA» NpeALIecTByeT pacCMOTPEHME NPUMEPOB 3aBUCUMOCTEN MeXy NepeMeHHbIMU. Ha 3TuX Npumepax packpblBaeTCs COAepXXaHue Takux NOHATUIA, KaK «3aBUCKUMble NepeMeHHbIE» 1 «He3aBUCUMble
nepemMeHHble». BaxHO 06paTUTb BHUMaHMWE yUallMXCs Ha TO, YTO TEPMUH «(YHKLWA» ynoTpebnseTcs B ABYX CMbicnax : MM 0603HayYaeTcs Kak onpefeNéHHOro B1ia 3aBUCUMOCTb OHO NepeMeHHOl OT Apyroid, Tak 1 cama 3aBucuMas
nepemeHHas. K BaXHeAWNM QYHKLMOHaNbHBIM NOHATUAM OTHOCUTCA NMOHATUE «061acTb onpefeneHns hyHKuum». Ocoboe BHUMaHWe yaenseTcs 3afaHnio hyHKLUY GopMynoi.

OTAeNnbHO paccMaTpMBalOTCA NpAMas NPONOPLNOHANbHOCTb U IMHERHasa PYHKLUK, NX FpaduKn 1 CBOICTBA, reoMeTpUYecKuii cmbica uncen k u b.

Lienn nsyyeHns pasgena:

* 03HAKOMUTb C NOHATUAMMN «(YHKLUA», «061acTb onpeaeneHns QyHKLUmM», «rpaduk QyHKLUN»;

* 03HAKOMUTb C MOHATUAMM MPAMOI NPONOPLMOHANBHOCTU W NIMHEVHOW QYHKLUKW, BbIpab0TaTb YMEHUSA CTPOUTL U UMTaTb Fpadivikn aTUX QYHKL WA

Pa3gen 3. CTeneHb C HaTypasbHbIM NOKa3aTenem.

M3yueHne mMaTepuana HaunHaeTCa C BBefieHWUs onpe/feneHuns cTeneHn ¢ HaTypanbHbIM nokasateneM. Heo6xoAMMO, 4TO6bI yyallnecs yCBOMAM CBOWCTBA CTEMNEHN C HaTypanbHbIM NokKasaTenem, BbiTeKatloLe U3 NpaBuia yMHOXEHMUS
NONOXWUTENbHLIX N OTPULLATENbHBIX YMCEN U NPaBKUAa YMHOXEHUS Ha HOMb. BaXXHbIM SIBNSETCS BOMPOC O NOpsfKe AeCTBNIA, KOTOPbI NPUHAT NMPW BbIYUCAEHUN 3HAUEHUI BbIPaXEHWIA, COfepXaLLUX CTENEHU.

dopmanbHbIX OnpefeneHnii NOHATAS OfHOUNEH U CTaHAAPTHbIV BUA OfHOYEHA He AaéTcs, Cofep>KaHne aTUX NOHATUI pasbsACHAETCA Ha KOHKPETHbIX NpuMmepax. Oco60e BHUMaHWe yenseTca cnyyato, Korga koa@duuneHT ogHOUNeHa paBeH
1unn -1. Mpn U3yyeHUN YMHOXEHUA OAHOUIEHOB 1 BO3BEJieHNA OAHOUNEHA B CTeNeHb yYallecs COBEPLUEHCTBYIOTCA B BbIMO/IHEHUN AeCTBUIA CO cTeneHamW. [anbHeiiwee passutue nonyyaet PyHKLMOHaIbHAA IMHUA Ha MpUMepe
13y4eHns CBOMCTB (yHKLMWIA y=Xx21 y=x31 nX rpadmkos. Mpu n3yyeHnn AaHHO TeMbl yyalecs noayvatoT nepsble NpefcTaBaeHne o rpamuyeckom cnoco6e peLleHn ypaBHeHUs, ero 0Co6eHHOCTAX.

Llenn n3yyeHuns pasgena:

* 03HAKOMWTb CO CBOMCTBaMM CTeneHeld C HaTypasbHbIMW MOKa3aTeNAaMU W BbIpaboTaTb yMeHUe BbINONHATL YMHOXEHWE U fleNeHne CTeneHeil, BO3BefjeHNe CTeMNeHN B CTeNeHb;

* BBECTU MOHATUE OfHOUEHA, NPOAOMKUTL (POPMUPOBAHUE YMEHUS BbINONHATL AeCTBMA CO CTEMEHAMM C HAaTypanbHbIMK NOKasaTenaMm, 03HaKOMUTbL CO CBOMCTBaMM W rpadnkamn PYHKLMIA y=x21 y=x3

Pasgen 4. MHOrouneHsbl.
B 3TOM pasgene 3aknafblBaeTcs GyHLAMEHT AN1S U3YUeHNs NPeo6pPasoBaHnii LienbiX BbIPAXKEHWI € NCNONb30BaHMEM (DOPMY/ COKPALLEHHOTO YMHOXEHNS, AECTBUIA C paLMOHaNbHBIMW APO6SMU, KBAAPATHBIMW KOPHAMM, CTEMEHSAMMU C LieNbIMU
NoKasaTensiMu1, C KOPHAMMU N-0i CTENEHN 1 CTENEHSMM C APO6GHLIMM NoKazaTensmMu. BBOAATCA NOHATUS «MHOFOUNEH», «CTaHAAPTHBIA BUA MHOFOU/EHA», «CTeMNeHb MHOTOU/ieHa». PacCMaTpuBaeTCs CNOXKEHWE U BblUMTaHNE MHOTOUY/IEHOB,



YMHOXEHMWE OfjHOUNEHA Ha MHOTOU/IEH, MHOTOU/IEHA Ha MHOTOU/IEH, & TakKXe fiBa OCHOBHbIX CNOCO6a PasnoXeHUst MHOFOUeHa Ha MHOXMTENU. Oco60e MecTo OTBOAMTCS TEKCTOBbLIM 3aa4aM, PeLlaeMbIM C MOMOLLbH YPaBHEHWIA, a Takxe
YPaBHEHUAM, peLaemMbiM METOL0M Pas3NOXEHUA HA MHOXUTENN.
Llenb n3yyeHns pasgena:

. 03HAKOMUTb C NOHATUAMWU KMHOTOY/NEH», <<CTaH,Cl|apTHblﬁ B MHOT04/1ieHa», «CTerneHb MHOro4ieHa» u Cd)OpMI/IpOBaTb YMeHME BbIMO/IHATbL CN1I0XKEHWEe N BblYNTaHNE MHOT04/1€HOB;

. chopmMuUpoBaTh yMeHue ﬂpeoﬁpa3OBbIBaTb npoussefeHne ogHo4neHa N MHOro4neHa B MHOro4YsieH CTaH4apTHOro suaa U NPUMeEHATb 3TO npeoﬁpasoBaHme npu peweHun ypaBHeHMVI, a TakXe yMeHWe BbINOMHATL passioxXeHue
MHOrO4/1eHa Ha MHOXWTENN NyTEM BbIHECEHNS 06LLEr0 MHOXMTENS 3a CKOOKK;

. cthopmMMpOBaTh YMeHME NPeo6pasoBbIBaTb MPOU3BEAEHNE ABYX MHOTOUYIEHOB B MHOFOU/IEH CTAaHAAPTHOMO BUAA, @ TAKXKE BbIMOMHATL PA3N0XKEHNe MHOTOUIEHA HA MHOXUTENN CNOCOGOM FPYNMVPOBKY.

Pa3gen 5. ®opMynbl COKPALLEHHOIO YMHOXEHUS.

Mpwn n3yyeHnn pasgena BaKHy posb UrpaeT MOHMMaHWe CTPYKTYPbI BbIP&XKEHUS. YyUalynecs JO/KHbI MPaBUAbHO NPUMEHATL Takne TePMUHbBI, KaK KBagpaT CyMMbl, CyMMa KBafpaToB, KBajpaT pasHoCTU, pa3HOCTb KBaapaToB, Ky6 CyMMbl,
cyMMa Ky60B, Ky6 pasHOCTM, pa3HOCTb Ky60B. CneayeT 06paTuTh BHUMaHWeE , YTO YKa3aHHble POPMY /bl LUMPOKO MPUMEHAIOTCA AN Pa3N0XEHUA MHOTOUYIeHa Ha MHOXUTeNN. BBOAUTCA NOHATUE LieNoro BbipaeHns U 060CHOBbLIBaeTCA
BO3MOXHOCTb Npeobpa3oBaHns NHO6Oro Lenoro BbipaXeHUsa B MHOTOUIeH. PasnoXeHne MHOrO41eHa Ha MHOXWUTENN NPOBOAMTCA 6e3 yKasaHUA KOHKPeTHOro cnocoba.

Llenb n3yyeHus pasgena:

. BbIPAGOTATh YMEHUS NPUMEHSTL (HOPMY/ibl COKPALLEHHOTO YMHOXeHUs ANs Npeo6pa3oBaHus KBagpaTa CyMMbl UM Pa3HOCTW B MHOTOUNEH W ANs NPeACTaBNeHUs KBAApaTHOTO TpéXuneHa B BUe KBagparta AByuneHa;
. BbIpaboTaTh YMEHUE NPUMEHSTL (DOPMYNY NPOM3BEAEHMS PA3HOCTH ABYX BbIPXEHWIA HA UX CyMMY Ans NpeoGpa3oBaHNs NPOU3BEAEHNS B PAa3HOCTb KBAAPATOB ABYX BbIPXEHMIA;

. c(hopMMPOBaTb YMEHUE BbIMOMHATL NPE06PA30BAHUS LieNbIX BbIPAXEHWIA, NCNOMb3Ys U3YUYeHHbIA KOMNAEKC NPaBun AeCTBUI C MHOFOUEHaMU, OPMY/Ibl COKPALLEHHOTO YMHOXEHNS U NPUEMOB Pa3NOXEHNSI HA MHOXUTENN.

Pasgen 6. CuCTeMbl NMHEHbIX YPaBHEHUA.

BBOANTCA NOHATUE YPaBHEHUA C ABYMS NepeMeHHbIMU 1 AaéTcs onpefeneHne MOHATUAA PeLeHNs ypaBHEHUs C 4BYMS NepeMeHHbIMW Kak napbl 3Ha4eHW A nepeMeHHbIX, rpatiika ypaBHeHNS € ABYMS NepeMeHHbIMW, CUCTEMbI ypaBHEeHUIA ¢
[1BYMS epeMeHHbIMU. POPMUPYIOTCA HaBbIKM NOCTPOEHUS Tpativka TMHERHOTO YpaBHEHUS C iBYMS NePEMEHHbIMU, PELLeHUs CUCTEM INHEHbIX YpaBHEHWi rpaduyeckum cnoco6oM, cnoco6oM NoACTAHOBKM 1 CMIOCOGOM CNOXEHUS.
PaccmaTpuBaeTCs reomMeTpuyeckas UHTepnpeTauns CUCTeMbl IMHEHbIX YPaBHEHWIA C ABYMSA NepeMeHHbIMU, rae 0co60e BHUMaHWe cnefyeT YAenuTh Cy4yasm, B KOTOPbIX CUCTEMa MMeeT efUHCTBEHHOE peLLeHue, He MMeeT PeLleHnii, umeeT
6eCKOHeYHOe MHOXECTBO peLLeHMii. Bniepsble yyalymecs 3HaKOMATCA C UCMOAb30BaHNEM CUCTEM YPaBHEHWI ANs peLleHNs TEKCTOBbIX 3afau.

Llenb pasgena:

. 03HaKOMUTb C NOHATUAMU «/IMHEAHOE YpaBHEHWE C ABYMS NEPEMEHHbIMU», «TpadUK TMHERHOTO YPaBHEHUS C ABYMS NEPEMEHHbBIMW», «CUCTEMA NIMHENHBIX YpaBHEHNI»;

. C(hopMMPOBaTbL YMEHMe peLlaTb CUCTEMbI BYX JIMHEIHbIX YPaBHEHWI C 4BYMS NepeMeHHbIMW CNoCcO60M NOACTAHOBKM U CMOCOGOM CNOXEHWS, pellaTh TEKCTOBbIE 3a4auu C MOMOLLbI0 CUCTEM SIMHENHBIX YpaBHEHUA.

MecTo npegmeTa B pegepanbHOM 6a3MCHOM y4e6HOM nnaHe
AfanTupoBaHHas paboyas nporpamMmma Ans 7 knacca no anre6pe paspa6otaHa Ha 102 yueGHbIx Yaca (3 Yaca B Hefento). [JaHHas nporpamMmMa paccuMtaHa Ha YYeHUKoB ¢ 3MP KNaccHOM -ypouHoit popmbl 06yUeHMs.
Konnyectso 4acos no nnaHy:
Bcero - 102 u;
B Heflento - 3 u;
KOHTpPO/IbHbIE paboThl - 10;
Pacnpesenenve Kypca no temam

Ne n/n. HaumeHoBaHue pa3fenos v Tem Bcero yacos
1 BbipaXKeHna, TOXAeCTBa, ypaBHEHNS 22
1 DyHKLMM 12
1 CTeneHb C HaTypanbHbIM NoKasaTenem 13
1 MHOrouseHbl 18
6. ®opMynbl COKPaLLEHHOT0 YMHOXEHNS 18
7. CucTeMbl IMHERHbIX YpaBHEHUI 14
8. [NoBTOpeHune 5
Wntoro 102

COAEPXAHWE YYEBHOIO KYPCA MO AJITEBPE AN1A
YYALWNXCA C 3MP



Yucnosble BbIPXEHNS. BbipaxxeHns ¢ nepeMeHHbIMU. CpaBHEHWE 3HaueHWii BbipaxeHWi. CBoiicTBa AeCTBWIA Hag umcnamu. TOXAECTBA U TOX/AECTBEHHble NPe06Pa30BaHNs BbIPAXKEHWUIA. Y paBHEHUE U ero KOpHU. SIuHeliHOe ypaBHeHe C
O/HOVA MepeMeHHOI. PelueHne 3afay ¢ MOMOLLbIO YpaBHeHWiA. CpefHee aputmeTuyeckoe, pasmMax U Moga (03HaKOMUTENbHO), MeAnaHa Kak CTaTUCTUYecKas XapakTepucTuka (03HaKoMUTeNbHO).

MoHATMe YHKLMK, He3aBNCUMOI NepeMeHHON (aprymMeHT), 3aBUCMMOI nepeMeHHoO (PyHKUMA). BbluncneHne 3Hauenunii yHkuum no topmyne. OnpegeneHue rpaduka GyHkumun. Mpamas NponopLroOHanbHOCTb Y=KX U ee rpaduk. JInHeliHas
hyHKUMS y=KX+b 1 ee rpadumk. CBoiicTBa PYHKLMIA paccMaTpmBaTh Ha KOHKPETHbIX rpagukax (03HaKOMUTENLHO).

OnpefeneHne CTeNeHN € HaTypabHbIM NOKasaTeseM, 0OCHOBaHUE CTeMeHu, NokasaTtenb cTeneHn. CBOWCTBA CTENEHU C HaTypabHbIM NOKasaTeneM. Y MHOXeHVe W AeNneHne cTeneHell ¢ 041HAKOBbIM OCHOBaHMeM. CTeneHb C HyneBbIM
nokasatenem. BossefieHune B CTeneHb NPOU3BEAEHNA N CTEMEHN.

OfHouNeH, KOI(PMULMEHT 1 CTeNeHb OAHOYNEHA 1 ero CTaHAAPTHbIV BUA. YMHOXEHWe OfHOUNeHOB. Bo3BedeHWe 04HOuUNEHA B CTeneHb. PYHKLMU Y= X211 y= X31 uX rpadukm (03HakoMuTenbHo). CBolicTBa PYHKLMIA paccMaTpuBaTb Ha
KOHKPETHbIX rpadukax.

MHOroUneH, YneHbl 1 cTeneHb MHOTrouneHa. [ByuneH. TpéxuneH. CTaHLAPTHbIV BUA MHOrouseHa. CNoXeHWe N BbIYUTaHNE MHOTFOUYIEHOB. Y MHOXEHME 0JHOU/IEHA HA MHOTOU/EH. BbiHeceHMe 06LLEr0 MHOXMNTENS 32 CKOOKN. Y MHOXEHME
MHOTOY/IEHa Ha MHOTOY/IEH. Pa3noxeHne MHOroOUNeHa Ha MHOXMWTEIN CNOCO60M rpyMnnupoBKM.

Bo3BefieHMe B KBaApaT 1 B Ky6 CYMMbl W Pa3HOCTU ABYX BbIpaXKeHWIA. PaznodxeHne Ha MHOXUTENN C NOMOLLbI0 (hOpMy N KBajgpaTta CyMMbl 1 KBafpaTa PasHOCTU. Y MHOXEHME Pa3HOCTU ABYX BbIPAXEHWI Ha UX CyMMy. Pa3noxeHue pasHoCcTH
KBaJpaToB Ha MHOXUTENW. Pa3noxxeHne Ha MHOXWUTENN CYyMMbl U Pa3HOCTU KyO0B (03HAKOMUTENbHO).

Mpeo6pa3oBaHue LieN10ro BbIPaXXeHNs B MHOrounieH. MpuMeHeHe pasnnyHbiX CNOCO60B A1 Pa3noXKeHNs Ha MHOXUTENN.

JInHeliHOe ypaBHeHWe C ABYMSA NepeMeHHbIMU. paduk NMHEHOro ypaBHEHNS C ABYMS NepeMeHHbIMU (03HAKOMUTeNbHO). CUCTEMbI TMHENHBIX YPaBHEHWIA C ABYMS NepeMeHHbIMU. PeLleHne cUCTEM NMHERHbIX YpaBHEHWIA: rpadimyeckmii,
€nocob NoACTaHOBKM, CNOCO6 CNOXeHMA. PelleHne 3aaay ¢ NOMOLLbIO CUCTEM YPaBHEHWI (03HAKOMUTENbHO).

MosTOpeHue.

TpeboBaHNA K YPOBHIO NOATOTOBKM yYalUXcs 7 KNaccos

Yualmecs fOMKHbI 3HaTb/MOHUMATb!

- MaTemMaTU4ecKnii A3bK;

- CBOIACTBa CTEMEHN C HaTypabHbIM NoKasaTenem;

- onpegeneHve 0fHOYEHA U MHOTOYNEHa, ONepaLumn Hag OfHOYNEHaMN 1 MHOTOYeHaMM;
- (hopMy bl COKPALLLEHHOTO YMHOXEHWSA; CMOCOGbI Pa3NoXeHNs Ha MHOXWTENN;

- NINHeliHyt0 (YHKLMIO, eé CBOWCTBA W rpatinK;

- KBaApaTU4YHYO YHKLMIO U eé rpadimk;

- CNoco6bl PeLLEeHNs CUCTEMbI ABYX IMHENHbIX YPaBHEHWIE C ABYMS NepeMeHHbIMU;
[OMKHBI YMeTb:

- COCTaBNATb MaTeMaTUYecKyto MOAeNb NPU PeLLeHNM 3afay;

- BbIMOMHATH AeViCTBUSA Haj CTENEHAMM C HAaTypaNbHbIMU NOKasaTensaMu, NokasaTenem, He
paBHbIM HY/0, UCMONb3YS CBOCTBA CTENEHE;

- BbIMOMHATL apUdhMeTUYeCKMe onepaLum Hag OfHOUEHAMW N MHOTOYNEHAMN,

MeTOZ rpynnupoBKY, GOPMY bl COKPALLEHHOTO YMHOXEHNS;

- CTPOMUTb rpaduKn NMMHENHONW 1 KBaAPaTUUHOW (YHKLNIA;

KaneHpapHo-TeMaTnyeckoe nnaHMpoBaHue no anrebpe 7 knacca.

Makapbiyes FO.H. (3 yaca B Hegen)

Ne ypoka | Ne nyHkTa | CofepxaHue yue6Horo matepumana | uwacbl | [OdomalwHee [aTta
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17
18
19
20
21
22

24

25
26
27
28
29
30

3T

1 yeTBepTb

BbipaXKeHus, TOX/AeCTBa, ypaBHeHUS
Yucnosble BblpaXeHns
Yucnosble BblipaxeHns
BbIpaxeHus ¢ nepeMeHHbIMU
BbipaxeHus ¢ nepeMeHHbIMU
CpaBHeHVe 3HaueHuii BbIpaXKeHui
CpaBHeHVe 3HaueHUii BblpaXKeHni
CBolicTBa AeACTBUI Hag uncnamu
CBolicTBa AeiACTBUI Hag yncnamu
ToxpaectBa. TOXAeCTBeHHble Npeo6pa3oBaHmNs BblpaXeHWi
Toxpaecta. TOXAeCTBEHHbIe Npeo6pa3oBaHmns BblpaXeHWii
KoHTponbHas paboTaNe 1. Tema «Bblpa>keHns»
YpaBHEHUS C OHON NepeMeHHo

JInHeliHOe ypaBHEHWE C OAHOI NepeMeHHON
JInHeliHOe ypaBHEHWE C OAHOI NepeMeHHO
PelueHme 3aay ¢ NOMOLLbIO YpaBHEHUIA
PelueHme 3aay ¢ NOMOLLbH ypaBHEHUIA

PelueHue 3aay ¢ NOMOLLbIO YpaBHEHUIA

CTaTUCTNYEeCKNe XapaKTepPUCTUKIN
CpefHee apudmeTnyeckoe Pasmax n moga
CpepgHee apudmeTnyeckoe Pasmax n moga
MepauaHa Kak cTaTucTUuYecKas xapakTepucTuka. MofroToBka K KOHTPONbHON paboTe
KoHTponbHas paboTaNe 2. Tema «YpaBHEHUS»
DyHKLNN
UTo Takoe PYHKLMA? BbluncneHne 3HaYeHW HyHKLKUM No hopmyne
BbluMcneHne 3HaYeHUIA PYHKLKUM o hopmyne

2 4eTBeEpPTb

paduk pyHKLMUM

pacmk pyHKLMK

Mpsamas NponopLuoHanbHOCTb U ee rpaduk
Mpsamas NponopLyuoHanbHOCTb 1 ee rpaduk
Mpsamas NponopLyuoHanbHOCTb W ee rpadunk
JNnHeliHas yHKUMA U ee rpaduk.

JInHeliHas yHKUMA U ee rpaduk.

22

12

3afaHne
BbIMOMHAIOT
no
BO3MOXHOCTU

M.1 Ne2;5
Ne 6; 9
Ne20;23
Ne25;44
Ne50;54

Ne53;56;67
No72;78
Ne75; 82
Ne86;89
Ne92;105

Ne122;124
No127;
129(1cT)

Ne131;141

Ne133;142

Nel144;151

Ne145;156
Nel61;15

Ne168a6;185
Nel71;178
Ne182;183
Ne187;191

Ne259;261
Ne268;270

Ne284;286
No289;294
Ne299;303
Ne302;307
Ne309;310
Ne316a68;
336
Ne319a68;

thakT



32

33
34

35
36
37
38
39
40
4
4
43
44
45
46

47

48

49
50

51

52

53

54

55
56

10

JnHeliHas YyHKLUMS 1 ee rpaduk.

PelueHve 3agay no Teme «®yHKLMs» MMoLFOTOBKA K KOHTPO/IbHOW pa6oTe

KoHTponbHas paboTaNe 3. Tema «PyHKLUN»
CTeneHb C HaTypalbHbIM NoKasaTtenem

Onpefienexune CTENeHN C HaTypasibHbIM MOKa3aTesniem
OnpefeneHne CTeNeHN ¢ HaTypasibHbIM MoKa3aTesniem
YMHOXeHUe U fieneHune cTeneHei
YMHOXeHUe U fieneHune cTeneHei
Bo3sBefieHune B CTeneHb NPON3BEEHNA N CTENEHN
Bo3BefieHve B CTEMNeHb NMPON3BEAEHNSA N CTEMEHN
OfjHOuNEeH 1 ero CTaHAapTHbIN BUA
YMHOXeHe 0HOYNEHOB
Bo3sBefileHne 0fjHOU/EHA B CTEMeHb

Bo3BefjeHne ofjHOUNEHA B CTEMEHb
DYHKLUUN y=XM y=X3
PYHKLUUN y=XM y=X3
KoHTponbHaspaboTaNe 4. Tema «OfHouNeHbl. CTeneHb C HATYypasibHbIM
nokasaTenem»
MHorouneHbl
MHOrouneH v ero ctaHAapTHbI BUA

3 YyeTBEpPTH

MHorouneH 1 ero ctaHAapTHbIA BUA
CnoXeHue 1 BblYMTaHWe MHOrO4YIEHOB

CnosxeHue v BblYMTaHNE MHOTOYNEHOB
Cno>keHue v BblYMTaHNE MHOTOYNEeHOB
CnoXKeHue v BblYMTaHNe MHOrOY1eHOB
CnoXKeHue v BblYMTaHNe MHOrOYNeHOB

CnosxeHue v BblYMTaHNE MHOTOYNEHOB
CnoXKeHue v BblYMTaHNe MHOrOY1eHOB

[

13
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337
Ne319rpe;
331
Ne348;365

Ne375;378
Ne380381
Ne404;409
Ne411;416
Ne429;436
Ne438;442
Ne457;459
Ne468;481
Ne473;
480a68r
No474;
480p0ex3
No485;
499a68
No489;
499rpe

|
Ne568;582

Ne571;583
No586;
587a68

Ne587rae;

590
No589;
612a68
Ne598;
612rge

Ne599;605a6
Ne6058r;608
Ne605g¢;611



87

57
58

59

60

61

62

63

64

65

66

67

68

69

70
71

72
73
74
75

76
77
78
79
80
81

82
83

84
85

86

88

89

1

12

13

14

15

KoHTponbHaa paboTaNe 5. Tema «CnoXxeHne U BblYUTaHWE MHOTOY/IEHOB»
YMHOXeHWe 0fHOU/IeHa Ha MHOTO4/leH

YMHOXeHWe 0fHOYIEHa Ha MHOT0YeH

BblHeceHMe 06LL4ero MHOXUTENS 38 CKOOKM

YMHOXeHNe MHOro4eHa Ha MHOrou4eH

YMHOX€EHNEe MHOro4/ieHa Ha MHOro4/ieH

Pa3noxxeHne MHOroUNeHa Ha MHOXNTENN

CnocoboMm rpynnupoBKu

Pa3noxxeHne MHOro4YNeHa Ha MHOXUTENN

€noco6oM rpynnupoBKun

KoHTponbHas paboTaNe 6. Tema «[1ponssegeHne MHOrOYNEHOB»
®opMyibl COKPALLEHHOT0 YMHOXeHNS

Bo3sBefieHne B KBafpaT v B Ky6 CYyMMbI 1 Pa3HOCTU ABYX BbIPaXEHWIA

Bo3BefeHMe B KBAAPAT U B KY6 CyMMbl U Pa3HOCTU [BYX BbIpaXeHNIi

PasnoxeHune Ha MHOXMTENN C MOMOLLbIO (hOPMYN KBaZpata CyMMbl 1 KBagpata
pasHoCTU

PasnoxeHune Ha MHOXMTENN C MOMOLLbIO (hOPMY N KBaZpaTa CyMMbl 1 KBagpata
pasHoCTU

YMHOXEHWE PasHOCTU ABYX BbIPXKEHUE HA UX CYMMY

YMHOXEHWE PasHOCTU BYX BbIPOKEHUE HA UX CYMMY

Pa3noxeHune pasHOCTU KBaZpaTOB Ha MHOXMTENN

Pa3noxeHune pasHOCTU KBaZpaToOB Ha MHOXMTENN

PasnoxeHune Ha MHOXMTENN CYMMbl U Pa3HOCTM KyGoB

KoHTponbHas pa6ota No 7. Tema «® opMy /bl COKPaLEHHOr0 YMHOXEHNS»

4 yeTBepTb

®opMy bl COKPALLEHHOTO YMHOXEHMS

Mpeo6pa3soBaHue LLEN0r0 BbIPAXKEHUS B MHOTOUIEH
Mpeo6pa3soBaHue LLeN0r0 BbIPAXKEHUS B MHOTOUIEH
Mpeo6pa3soBaHue LieN0ro BbIPaXKEHUs B MHOTOUNEH

MpuMeHeHWe pasinyHbIX CNOCOGOB A1 Pa3NOXEHUs Ha MHOXUTENN
MpuUMeHeHMe pa3nYHbIX CNOCOBOB AN1S PA3NOXKEHNS HA MHOXUTENN

MpuMeHeHWe pas3inyHbIX CNOCOGOB A1 Pa3N0XEeHUs Ha MHOXUTENN

KoHTponbHas pa6oTta Ne 8. Tema «[peo6pa3oBaHue LeblX BblpaXeHUin»
CunCTeMbl MMHENHbIX ypaBHEHW I

JInHeliHble ypaBHEHUSA C ABYMS NepemMeHHbIMU

JInHeliHble ypaBHEHUSA C ABYMS NepemMeHHbIMN

JINHeiiHbIe YpaBHEHUS C ABYMS NEPEMEHHbIMU
padvK NUHEHOTO YpaBHEHNS C BYMS NepPEMEHHbBIMU

paduK IMHERHOT0 YpaBHEHUS C ABYMS MEPEMEHHbIMU

padhvK NUHEHOTO ypaBHEHNS C BYMS NEPEMEHHbIMM

e
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Ne615;a68B;
653
Ne615rpe;
632
Ne634
Ne655;658
Ne678;697
Ne709;714

Ne712;719

Ne800absr;
831
Ne800aex3;
827
Ne834a68;
840a6
Ne834rpe;
852
Ne855;860
Ne859a68r;
858
Ne885;901
Ne893;903
Ne906;915
Pab Hag owwnbk

Ne912;917
Ne920;925
Ne927;931
Ne929;932
Ne935;938
Ne932rpe;
949
Ne946;949

|
Ne1027;1030
Ne1032;
1043a6
Ne1034;1044
No1046;
1048a6
Ne1048sr;
1058
Ne1050a0;



1055

90 16 CuncTeM NNHEHbIX YPaBHEHWIA C ABYMS MEPEMEHHbBIMM 1 Ne1057;1066
91 CUCTEM NINHENHbIX YpaBHEHW C ABYMS NepeMeHHbIMU 1 Ne1061;1067
92 Cnocob nNoAcTaHOBKK 1 Ne1069a6;
1080
93 Cnocob nogCcTaHOBKM 1 Ne10708r;
1079a6
94 Cnocob nogCcTaHOBKM 1 Nel10778r;
1079sr
95 Cnocob cnoxeHus 1 Ne1083a0;
1097
96 PeLueHne 3agay C MOMOLLbIO CUCTEM YpaBHEHW 1
97 KoHTponbHas pa6ota Ne 9. Tema «CUCTEMbI NNHEHbBIX YPaBHEHU» 1 Ne1100;1107
MoBTOpeHue | 5 | | Ne |

98 BblipaXkeHus, TOXAECTBa, ypaBHEHUA 1

99 PyHKUNN 1

100 CTeneHb C HaTypa/bHbIM MoKasartenem 1

101 MHorouneHsbl 1

102 MTorosast KOHTpObHas paboTa 1

NTOTO: 102
Nutepartypa:

B yue6HbIii KOMMeKC Ans 7 Knacca BXOAAT:
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Makapbiyes KO.H.Anre6pa: 7 knacc/Makapbives FO.H., MuHatok H.I'., Hewkos K./., Cysoposa C. b. - M.:MpocsewyeHune, 2017.

3BaBuy J1. W. Anrebpa. Aungaktuyeckue matepuansl. 7 knacc / J1. W1. 3sasuy, J1. B. Ky3Heuosa, C. b. CysopoBa. — M.: MpoceelyeHue, 2016.

YKoxos B. W. ¥Ypoku anrebpsl B 7 knacce: kH. Ana yuutens / B. W. Xoxos, /1. b. Kpaiinesa. — M.: MNpocselyexme, 2015.

Makakpblues FO.H. V3yueHune anre6pbl B 7 - 9 Kn.:nocobue ans yunteneii/k0.H.Makapsiues, H.I.MuHgtok,C.5.CyBoposa,W.C.LUnbikoBa.- M.:MpocBseLieHne,2015

H.I'. MuHglok. Anre6pa. Pa6ouue nporpammbl. MpegmeTHas NuHUsA yue6HUKoB FO.H. Makapbluesa 1 Apyrux. 7 - 9 knaccbl: noco6ue Ans yunteneii o6L1eo6pa3oBaTe/ibHbIX OpraHusauuii. - Mocksa:

JNEKTPOHHOE MPUIOXKEHNE K YUEGHUKY.

«[lMpocseuieHne», 2017.



