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PABOYASA IMTPOI'PAMMA «AJITEBPA»

7-9-i1 KiI1acchl

[Iporpamma cocTaBieHa B COOTBETCTBHHM C TpeboBaHmsMH DenepanbHOr0  TOCYIapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHapTa BTOPOTO MOKOJIEHHUSI OCHOBHOTO OOIIEr0 00pa3oBaHus M0 MaTeMaTHKe:

®enepanbHoro I'ocymapcrBennoro ObpaszosarenbsHoro Ctannapra OCHOBHOTO 00IIEro o0pa3oBaHus
(mpuka3 MunucTepcTBa 00pazoBanust 1 Hayku Poccuiickoit @enepanun ot 17 nekabps 2014 roga
Nel1897);

Hopm ®enepanshnoro 3akona «O0 obOpaszoBanuu B Poccuiickoit ®@enepamuun» «273-O3 ot 29
nexadps 2012 ropa;

COopHuKka HOPMAaTUBHBIX JOKyMeHTOB. Marematuka / IIporpamMMa moAroroBjiieHa HHCTUTYTOM
CTpAaTeTUYECKUX HccaeaoBaHuii B oOpazoBanmn PAQO. HayuHble pyKOBOOUTEIHM — YJICH-
koppecnionieHT PAOA. M. Konnakos, akagemuk PAO JI. II. Ke3una, CocraBurens — E. C.
CapunoB./ M.: «IIpocsemienuey, 2012;

[IpumepHoil mporpammbl 1o Kypcy anredopsl (7 — 9 kiaccel), CO3JaHHOW Ha OCHOBE €IUHOMU
KOHIENIMN TPENoJaBaHus MaTeMaTHKH B CpelHed mikose, paspadoranHoil  A.l.Mep3ansikom,
B.b.ITononckum, M.C.SIkupom, JI.A. HoMUpOBCKUM, BKIIOYEHHBIX B CUCTEMY «AJITOPUMT ycIexa»
(M.: Bentana-I'pad, 2014) u obecieuena YMK mis 7-9-ro kinaccoB «Anredpa — 7», «Anredpa — 8»
u «Anrebopa — 9»/ A.I.Mep3mnsak, B.b.ITomonckuit, M.C.Axup/M.: Berrana-I'pad, 2014.

C yueToM yueOHOTO TIaHa YCTaHABIMBAETCS CIEAYIONIEe paclpeielieHre yaeOHOTo BpeMeH!: anredpa B

7-9 xmaccax o 3 yacoB B Hexenro, 102 yaca B rox, Bcero 306 gacos.

I. Ilnanupyemble pe3yibTaThbl H3yYeHHUs] Y1eOHOI0 peaMeTa «AJredpa»

Ilo oxonyanuu usyyenus Kypca y4aumuiics O0aHCeH yMemy:

e Aureopa-7

Hcnonvzosamo IIprU pCHICHUNU MATCMATHYCCKUX 3a/ad, HUX 000CHOBaHUH H ITPOBEPKE HalJIECHHOTO

pelICHUA 3HAHUC O:

- HATypaJbHBIX, LEJbIX, PALUOHAIBHBIX, UPPALMOHAIIBHBIX, JEMCTBUTEIBHBIX YACIIAX;

- CTENEHU C HaTypaJbHbIMHU MMOKA3aTESIMUA U UX CBOMCTBAX;

- OJHOWIEHAaX W IpaBUJIax ACHUCTBUM C HUMU;

- MHOTOWIEHAaX M MpaBWIax JEHCTBUHN C HUMH;

- (opMynax COKpar€HHOTO YMHOKECHHUS,

- TOXKJIECTBaxX; METOJaxX TOKa3aTeIbCTBA TOXKICCTB;

- JIMHEMHBIX YPAaBHEHUSAX C OJHOM HEU3BECTHOU U METOJAX UX PELICHUS;

- CHCTEMax JBYX JIMHEHHBIX YPABHEHUM C IByMSI HEM3BECTHBIMU U METO/IAX UX PEIICHUS.
- B8bLINOAHAMb NCUCTBUS C OJHOUYJICHAMH U MHOTOUJICHAMH;

- Y3Hasamwv B BBIPAKECHUSIX (HDOPMYJIIBI COKPAMEHHOTO YMHOXKEHHS ¥ IPUMEHSITH UX;

- packiaovleéams MHOTOUJICHB HA MHOXKHTEIH;

- 8bINOJHAMb TOXKJIECTBEHHBIC TTPEOOPA30BAHMS TIENIBIX ANTeOPanYECKUX BHIPAKCHUH,

- 0oKa3zvleams MPOCTEHIIINE TOKIESCTBA;

- HAXoO0umb YUCIIO COUYETAHUN U YHCIIO Pa3MEIICHUH;

- pewiamb TUHEWHBIE YPABHEHUSI C OJJHOM HEU3BECTHOM;

- pewiamsb CUCTEMBI ABYX JIMHEHHBIX YPABHEHUW C IBYMSI HEM3BECTHBIMU METOJIOM IOJICTAHOBKH U

METOJ0OM aJlFC6p AU4YCCKOT'O CI0KECHU,

- peuiamsb TCKCTOBBIC 3a/1a4X C ITIOMOIIBIO JIMHEMHBIX ypaBHeHI/Iﬁ U CUCTEM,
- Haxooumo peliCHUusA <GKU3HCHHBIX» (KOMHGTGHTHOCTHLIX) 3ala4, B KOTOPLIX HCHOJIB3YHOTCA

MaTEMAaTUYCCKHE CPEACTBA,

- co30asamy MPOAYKT (Pe3yNbTaT MPOCKTHOMN AESITEIbHOCTH), Il U3YYEHHUS M OMUCAHUSI KOTOPOTO

UCIIONB3YIOTCA MaTEMAaTHYECKUE CPELCTBA.
—  yMemb IPeOOPa30OBBIBATH ANTeOpanvyeckue BRIPaKEHU, peliaTh YpaBHEHHsI C OJJHON IIEPEMEHHOI;

Haxooums 00NacTh ompeeneHus: (YHKIIUN, CTPOUTH TpadUKH MPSIMON MPOMOPIUOHATIEHOCTH U
JMHEWHON (YHKIINM,



—  bINOJHAMb NEUCTBUS HAJ CTENEHSIMU C HaTypaJbHBIMU IIOKA3aTENSMY;

—  BbINOJHAMb CII0)KEHNE, BBIYUTAHUE U YMHOXKEHHE MHOTOWIEHOB, PACKJIaIbIBATh MHOTOUJIEHBI Ha
MHOXUTEIH;

— npumenams HOPMYIIbI COKPAILICHHOTO YMHOKEHHUS B IPEOOPA30BAHUSIX 1IEJIBIX BBIPAXKEHUI B
MHOT'OYIEHBI U B Pa3JI0)KEHUH MHOTOWJIEHOB HA MHOKHUTEIIN;

— yMemb pellaTh CUCTEMbI JIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU U IPUMEHATDH UX IIPU
pEeLIeHUU TEKCTOBBIX 3a4au.

e AJreopa-8

Hcnonv3osams npu pelieHUN MaTeMaTHYECKHX 3ajad, UX OOOCHOBaHHM W MPOBEPKE HailIeHHOTO
peleHust 3HaHUe O:

- anreOpamdeckoi ApoOH; OCHOBHOM CBOWCTBE JIpoOH;

- TpaBWIaX JEHCTBHI C aIreOpandecKuMu IpoOsIMH;

- CTEMEeHsIX C IeJIIMU ITOKa3aTeIsIMU U UX CBOWMCTBAX;

- CTaHIApTHOM BHJIE YMCIIA;

K
- pyakmax Y = kx+b, y= X2, Yy = —, UX CBOMCTBax u rpadukax;
X

- TOHSTHUU KBAJIPATHOT'O KOPHS U apU(PMETHUECKOTO KBAJPATHOTO KOPHSI;

- CBOICTBax apu(PMETHUECKUX KBAIPATHBIX KOPHEH;

- GyHKIUU Y = JX , eé cBoiicTBax u rpaduke;

- (dopmyIe 111 KOpHEH KBaApaTHOTO YpaBHEHHUS,

- TeopeMe Buera ais mpuBeI€HHOTO U O0IIET0 KBAIPATHOTO YPaBHEHHS,

- OCHOBHBIX METOJAX pEIICHUs IeNbIX pAIMOHATBHBIX YypPaBHEHUI: METOJIE pa3JIoKEeHHUS Ha
MHOKUTEIH U METOJIE 3aMEHbl HEU3BECTHOM;

- METO/JIe peulieH s TPOOHBIX PallMOHAIBHBIX YpaBHEHU;

- OCHOBHBIX METOJIaX PEIICHUs CUCTEM PAllMOHATIBHBIX YPaBHEHHH.

- cokpawjams aaredpanyeckue 1poou;

- 8bInoOIHAMb ApUPMETUUECKUE AEUCTBUS C AIreOpandecKuMu Ipo0sMu;

- UCNOb306amMb CBOWCTBA CTENEHEN € LIENBIMU MOKA3aTeNsIMU IIPH PELLICHUH 3a7ay4;

- 3anuckbléams YUCa B CTAHJAPTHOM BUJIE;

- BbINOJHAMb TOXKJIECTBEHHbIE TPe0Opa30BaHuUs PALlMOHAIBHBIX BBIPAXKEHUH;

. 2 K .
- cmpoums tpapuku (ynkumii Yy =kx+b, y=x°, y=— u ucnonp3oBarh MX CBOWCTBAa MpH
X
peHleHI/II/I 3ada4,
= eblyucisimas apI/I(bMeTI/IquKI/Ie KBa}IpaTHBIe KOpHI/I,

- npumeHsmMsb CBOUCTBA apU(PMETUUYECKHX KBAJAPATHBIX KOPHEH NMPH pelleHnH! 3ajay;

cmpoums TpaQuK GQYHKIUU Y = VX u ucrons30Bath ero ceoiictea TIPU PEIICHUH 337129,
- peuwiams KBaipaTHbIE YPAaBHEHUS;
- npumenamyb TeOpeMy Buera npu penieHun 3anay;
- pewiamp TETbIE pallUOHATBHBIE YPAaBHEHUS METOJOM Pa3JIOKEHUS Ha MHOXHUTEIH W METOJOM
3aMEHbl HEU3BECTHOM;
- pewiamsb TPOOHBIE ypaBHEHUS;
- peuiams CUCTEMBI PALIMOHAJIBHBIX YPaBHEHUI;
- peuwiams TEKCTOBBIC 33J1a4 C TIOMOIIBIO KBAIPATHBIX U PAIIMOHAIBHBIX YPAaBHEHUN U UX CHCTEM;
- Haxooums PEUICHHs <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCIOJIB3YIOTCS
MaTeMaTH4eCcKHe CPeCTRa;
- co30asamb TMPOAYKT (pe3yabTaT MPOCKTHON AEATEIHHOCTH), JUIS U3YUCHUS U OMUCAHUSI KOTOPOTO
UCIOJIb3YIOTCS MaTeMaTHYECKUe CPECTRA.
— YMCTb BBIIIOJHATDH TOXIACCTBCHHBIC HpGOGpaSOBaHI/IH paluOHAJIbHBIX BI:Ip&)KCHPIﬁ;
— HMEeTh Mpe/ICTaBlIeHNe 00 UPPAIMOHATIBHBIX YHCIIaX, YMETh BBINOJIHATH PEOOpa30BaHUs,
coJieprKalliX KOpHH;
— yMETh pellaTh KBaJApaTHbIE YPAaBHEHUS, pAllMOHAILHBIE YPABHEHUA U IIPUMEHATD UX K PELIECHUIO
3a/1ay4;
— YMETb pelIaTh JUHEHHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOMN U UX CUCTEMBI,



— TPUMEHATH CBOWCTBA CTETECHHU C LIEJIBIM ITOKA3aTEeNIEM B BHIYMCICHUAX U TPE0OPa30BaHMIX;
— MMETh HavyaJbHbIE MPEICTABICHUS O COOpe U IPYNIUPOBKE CTATUCTUYECKUX JaHHBIX, UX HATJISTHON
HMHTEpIIpETALH.

e Auredopa-9
Hcnonvzoeams 1ipu pelIeHUH MaTEeMAaTUYECKUX 3a]a4, MX OOOCHOBAaHUHU U IPOBEPKE HANWJIEHHOTO PEIICHUS
3HAHUE O:

- CBOICTBax YHMCIOBBIX HEPABEHCTB;

- MeToJax pelIeHUs JMHEHHBIX HEPABEHCTB;

- CBOMCTBaxX KBaJpaTUYHON (YHKIIUU;

- MeToJax penieHus! KBaJpaTHbIX HEPABEHCTB;

- METOJIe UHTEPBAJIOB JUIsl PEIICHUs PAllMOHAIbHBIX HEPABEHCTB;

- MeTOoJax peIeHus] CUCTEM HEPABEHCTB;

- cBoiicTBax u rpaduke pyHKIHH Y = X" IpH HATYPATEHOM IN;

- OMpeeNieHuU U CBOWCTBAX KOpPHEH creneHu N;

- CTEMEHSX C PAIlMOHAILHBIMU MTOKA3aTeJISIMU U KX CBOMCTBAX;

- OMpeeNieHUU U OCHOBHBIX CBOMCTBaX apu(MEeTHUECKO mporpeccuu; Gopmyse Al HAXOXKACHUS
CYMMBbI €€ HECKOJIbKHUX MEPBbIX YJICHOB;

- OMpeeNIeHUU U OCHOBHBIX CBOICTBaX reOMETPUYECKON Mporpeccuu; Gopmyie A HaXOXICHUS
CYMMBI €€ HECKOJIbKHUX MEPBbIX YJICHOB;

- (dopmyie 151 CyMMbI OECKOHEYHOM IreOMETPUYECKON MPOTrPECCUr CO 3HaMEHAaTeNIeM, MEHBIINM 10
MOJYJIIO €TUHUIIBI.

- Hcnonv306amsb CBONCTBA YMCIOBBIX HEPABEHCTB IS MpeoOpa3oBaHus HEPABEHCTB;
00Ka3bl6ams NPOCTEHIINE HEPABEHCTBA;
- peuwiamsb TMHEHHbIC HEPABEHCTBA;
- cmpoums rpadyK KBaIpaTUIHON (PYHKIIMU U UCTIOIB30BaTh €r0 IIPU PEIICHUH 3a]1a4;
- peuwiamsb KBaipaTHbIE HEPABEHCTBA;
- pewiams palMoHAIbHBIE HEPABEHCTBA METOJIOM MHTEPBAJIOB;
- peuiams CUCTEMBI HEPABEHCTB;

- cmpoums rpaduk GyHKIME Y = X TP HATYpPaTbHOM NH HCTIOIB30BATh €T0 TIPH PEIIeHHH 3a/1aY;

- HaxoO0ums KOPHH CTETICHHU N,

- UCNOIb306amMb CBOWCTBA KOPHEH cTENEeHH NIIPH TOXKIECTBEHHBIX MpeoOpa3oBaHUsIX;

- HaxoOums 3HAYCHUS CTENIEHEeH ¢ pallMOHAIBHBIMU MTOKa3aTeNsIMU;

- peuwiamb OCHOBHBIC 33/1a4 Ha apU(METHUECKYIO U TEOMETPHUYECKYIO TIPOTPECCUH;

- Haxooums CyMMY OECKOHEYHOH T'€OMETPUYECKON MPOrpeccCHH CO 3HAMEHATelleM, MEHBIINM IO
MOJTYJTIO €THHUIIBI,

- Haxooums PEUICHHs <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HCIOJIB3YIOTCS
MaTeMaTHYECKUE CPENICTBA;

- co30asampb TMPOAYKT (pe3yabTaT MPOCKTHON NEATETHHOCTH), I U3YUYCHUS U OMUCAHUS KOTOPOTO

UCTIOJB3YIOTCSl MATEMaTHYECKHE CPEJICTBA.

I1.Conep:xanue yuedGHOro npeamera «Ajaredpa»
7 -9 kaaccoB
e 7 Kiaacc:

1. BblpaxkeHus, TOXKAECTBA, YPABHECHUS.

YucnoBele BbIpakeHUs ¢ TepeMeHHbIMH. [Ipocrteiimme mnpeoOpa3zoBaHMs BbIpaXEHUH. YpaBHEHHE,
KOpEHb ypaBHEHUs. JIMHEITHOE ypaBHEHHUE C OJTHOW MEepeMEeHHOM. PellleHne TeKCTOBBIX 3a7a4 METOJOM CO-
cTaBjeHus1 ypaBHeHUH. CTaTUCTUYECKHUE XapaKTEPUCTUKH.

OcHosHas yenb — CUCTEMATHU3UPOBATh M OOOOIIMTH CBEIEHUS O MPEOoOpPa3OBAHMAX AIreOpandecKux
BBIPAKCHUM U PELICHUU YPABHEHUH C OJJHOU IIEPEMEHHOM.



IlepBas Tema Kypca 7 Kijlacca BJISE€TCS CBSI3YIOIIMM 3BEHOM MEKIY KypCcoOM MaTeMaTHKU 5—6 Ki1accoB
U KypcoM anreOpbl. B Hell 3aKpenistoTcsl BBIUNCIUTENIbHBIE HAaBBIKH, CUCTEMATH3UPYIOTCA U 0000IIaI0TCs
CBEJIEHUS O MPeoOpa30BaHMUIX BBIPAKEHUH U PEIICHUU YpaBHEHUH.

HaxoxxaeHue 3Ha4eHUH YUCIOBBIX M OYKBEHHBIX BBIPDAKEHMHM [JaeT BO3MOXHOCTb IOBTOPUTH C
yUYalIMMHUCS TpaBWja ACWCTBUH C palMOHAIBHBIMH YHCIAMH. YMEHHs BBINIOJHATH apu(MeTHUecKue
JIEUCTBUSL C pPALMOHAIbHBIMM YHUCIAMH SBIISIOTCA OMNOPHBIMM JUIsl Bcero Kypca anredpel.  Crepyer
BBISICHUTh, HACKOJIBKO TIPOYHO OBJIAJE]IM MMM Y4Yalluecs, U B Cllydyae HEOOXOJMMOCTH OpraHHW30BaTh
IIOBTOPEHHUE C LENbI0 JIMKBUIALMU BBIABICHHBIX MPOOEIoB. Pa3BUTHIO HABBIKOB BBIUMCIEHUH JOJIKHO
YIENATBCS Cephe3HOE BHUMAHKE U B JAJIbHEHIIIEM NPH U3YYEHUH IPYTUX TEM Kypca aireOpsbl.

B cBs3u ¢ paccMoTpeHueM BOIpOca O CPAaBHEHUHU 3HAYEHUMN BBIPAKCHUN PACIIUPSIOTCS CBEICHUS O
HEPAaBEHCTBAX: BBOAATCS 3HAKU HEPABEHCTB, JAETCs IOHATHE O JIBOMHBIX HEPABEHCTBAX.

ITpu paccmoTpeHun npeodpa3zoBaHuil BeIpaXEHUH (POPMaTIbHO-ONEPATUBHBIE YMEHHSI OCTAIOTCSI HA TOM
K€ YPOBHE, ydalluecs IOAHMMAIOTCS Ha HOBYIO CTYIEHb B OBJIAJCHUU TeOopued. BBomsarcs noHATHA
«TOKIECTBEHHO pAaBHBbIE BBIPAKEHUS», «TOXKAECTBO», «TOXKJECTBEHHOE IPeoOpa3oBaHUE BBIPAXKEHUII,
cojZiep)KaHue KOTOPBIX OyIeT MOCTOSHHO PAacKphIBAaThCA M YIIYONSATHCS NPU HM3YYEHUH IpeoOpa3oBaHUA
pa3nuyHbIX anredpandyeckux BbipakeHui. I[loguepkuBaeTcs, 4TO OCHOBY TOXKJIECTBEHHBIX ITPeoOpa3oBaHuit
COCTABJISIIOT CBOMCTBA JEHCTBUM HAJl YUCIIAMM.

YcunuBaercs poiib TEOPETHUUECKUX CBEICHHMH NMPHU paccMOTpeHuu ypaBHeHHH. C nenbio obecredeHus
OCO3HAaHHOTO BOCIHPHUATUSA YYAIIMMMCS AJITOPUTMOB DELICHHsS YpPAaBHEHUM BBOJUTCS BCIIOMOIaTEIIBHOE
MIOHATUE PABHOCWIBHOCTU YypaBHEHUH, (OPMYJIMPYIOTCS U Pa3bACHSIIOTCS HAa KOHKPETHBIX IpUMepax
CBOMCTBAa PaBHOCWIBHOCTH. Jla€TCs MOHATHE JIMHEHHOIO YPAaBHEHMS M HCCIEAYETCs BOIPOC O YMCIIE €ro
KOopHeil. B cucreme yrnpakHeHHH 0co0Oe BHUMaHHE YJCISCTCs PEIICHHI0 YpaBHEHUI BHIa ax = bmpu
pa3nuuHbIX 3HaueHusXx a u D. [Ipomomxkaercs padora 1mo (HOPMHPOBAHHIO y YYAIIMXCS YMEHHS HCIIOJIb-
30BaTh anmnapar ypaBHEHUH KakK CPEICTBO IS PELICHHS TEKCTOBBIX 3a/1a4. Y POBEHb CIOKHOCTHU 3aJa4 3/1€Ch
OCTaeTCsl TAKUM K€, KaK B 6 Kiacce.

N3ydyeHnne TeMbl 3aBepuIaeTCs O3HAKOMIICHHMEM YYallUXCS C MPOCTEHIIMMH CTaTUCTUYECKUMU
XapaKTepUCTUKAMU: CPEAHUM apu(pMETHUYECKUM, MOJION, METUaHOW, pa3MaxoM. YdJaluecs 10JKHbI YMETb
UCIIOJIb30BaTh ATH XapaKTEPUCTUKY JJIs aHAJIN3A PSAA JaHHBIX B HECJIOKHBIX CUTYallUsIX.

Konmponvnvix pabom: 1
2. CreneHb ¢ HATYPAJIbHBIM IOKa3aTeleM.
CreneHsp ¢ HaTypalbHBIM ITOKa3aTesneM U ee cBoiicTBa. OnHouneH. yHKIUHN y = X2, y= XM ux rpadukH.

Ocnosnasi yenb — BBIPAOOTAaTh YMEHME BBINOJHATH ACUCTBUS HAJ CTENEHSAMHM C HaTypalbHBIMU
ITOKA3aTEISIMU.

B nanHOlf Teme maercst ompeneneHue CTENEHU ¢ HaTypallbHBIM IOKa3zareneM. B kypce maremaTHku 6
KJIacca y4daluecs yXKe BCTPEYaJMCh ¢ IIPUMEpaMu BO3BEICHMS YHCEIl B CTENEHb. B CB3M ¢ BBIYMCIECHHUEM
3HAUEHUN CTENEeHW B 7 Kjacce [JAeTCANPEICTABICHNE HAXOXKACHUN 3HAYEHUH CTENEHU C INOMOIIbIO
KaJbKyJISATOpA. PaccmarpuBaroTcsi CBOMCTBa CTENEHHM C HATypaJbHbIM TOKa3areneM. Ha mnpumepe
JI0Ka3aTeNIbCTBA CBOMCTB CTENEHU YYalllMeCs BIEPBBIE 3HAKOMSTCS C J10Ka3aTeIbCTBAMH, MPOBOJIMMBIMU
Ha anredpamvyeckoM Marepuasie. CBONCTBA CTENEHHM C HATypalbHBIM IMOKa3aTeleM HAaXOASAT IMpPUMEHEHHE
IIpY yMHOXXEHMM OJHOWICHOB M BO3BEACHUM OJHOWICHOB B cTeneHb. [Ipy HaxoKJIeHUM 3HAYEHUI
BBIp@XEHUH, COIepIKaIUX CTENEHH, 0c000€ BHUMAHUE CleTyeT 0OpaTUTh Ha MOPSAIOK JIEHCTBUH.

PaccmoTpenne QyHKImii y = X, y = X°M03BOISIET MPOAOIDKUTH paboTy Mo (OPMHUPOBAHUIO YMEHHM
CTpPOUTHh U 4MTaTh Tpaduku GyHKIUH. BaxkHo 0OpaTuTh BHHUMaHME y4yallMXcs Ha 0COOEHHOCTH Tpaduka
byHKIMK Yy = X% rpaduK IDPOXOAUT Yepe3 Hayalo KOOpAMHAT, och OyYsBISETCS €ro OCbl0 CUMMETpPHH,
rpaduK pacrojio’KeH B BEpXHEH MOIYIIOCKOCTH.

Ymenue ctpouth rpadpuku QyHKIMA y = X% y = X3chonb3yeTcsl JUIsl O3HAKOMJIEHHS YYallluXcsl C
rpaduyecKuM crocoOOM pelIeHUs] ypaBHEHHH.

Koumponvnwix pabom: 1
3. MHoOro4/ieHsbl.

MHuorounesn. CrnoxeHue, BbIYUTAHHE M YMHOKEHHE MHOTIOWIEHOB. Pa3nojkeHue MHOrOUYJICHOB Ha
MHOKHTEIIH.

OcnosHas yenb — BBIPA0OTaTh YMEHUE BBINOJIHATH CJIOXKEHHE, BEBIYUTAHUE, YMHOKEHUE MHOTOUJICHOB U
pa3I0KEHUE MHOTOWIEHOB HA MHOXKUTEIH.

JlaHHas Tema UrpaeT GyHIAMEHTAIbHYIO pOJib B (JOPMUPOBAHUU YMEHHS BBIIIOJHATH TOXIECTBEHHBIE
npeoOpa3oBaHusi anredpanueckux BelpakeHH. Dopmupyembie 31ech (OpMalbHO-ONEPATUBHBIE YMEHUS



SIBJSIFOTCSL OTIOPHBIMH TIPH HM3YYEHHH JCHCTBHH C PAalMOHAIBHBIMU JAPOOSIMH, KOPHSMH, CTEHCHSMH C
panMOHAIEHBIMH MTOKA3aTEISIMH.

M3ydyeHue TeMbl HAauMHACTCS C BBEJACHHS IMOHATHI MHOTOYICHA, CTAHIAPTHOTO BHJAa MHOTOYICHA,
creneHn MHorowjieHa. OCHOBHOE MECTO B 3TOW TeMe 3aHMMAIOT aJITOPUTMBI ICHCTBUI C MHOTOWIEHAMU —
CJIO’KEHHE, BEIUNTAHUE U YMHOXKEHHUE. YYaluecs J0JDKHBI HOHUMATh, YTO CYyMMY, Pa3HOCTh, IIPOU3BEICHHUE
MHOTOWICHOB BCETrZla MOXKHO TIPEJICTaBUTh B BHJEC MHOrowieHa. JleHCTBUS CIOKEHHs, BBIYMTAHHUSA H
YMHO>XEHUSI MHOTOYJICHOB BBICTYIAIOT KaK COCTAaBHOW KOMIIOHEHT B 33JJaHHUAX Ha MpeoOpa3oBaHuUs IIEJIbIX
BeIpakeHn#. [losToMy HemenecooOpa3HO MNEPEeXOMUTh K KOMOWHHPOBAHHBIM 3aJlaHMAM MpEeXIe, 4YeM
YCBOCHBI OCHOBHBIC aJITOPUTMBI.

Cepbe3HOe BHUMaHHE B 3TOH TEME yIENseTcs Pas3IoKeHHI0 MHOTOWICHOB Ha MHOXKUTEIH C IIOMOIIBIO
BBIHECEHHSI 32 CKOOKM OOLIer0o MHOXHTENSI M C IMOMOIIbIO TpynnupoBKH. COOTBETCTBYIOLIME MpPeod-
pa3oBaHMs HaXOIAT IIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca, Tak M B MOCIEAYIOMNX Kypcax, OCOOCHHO
B JICHCTBUSIX C pAllMOHAIBLHBIME JPOOSMH.

B nmanHO#l Teme ywammecsi BCTPEYAlOTCS C IPHUMEPAaMH  HCIIOJIB30BaHMS PAacCMaTPHBAEMBIX
npeoOpa3oBaHUil MPH PEUICHWH Pa3HOOOpA3HBIX 3a/a4, B YACTHOCTH IPH PEIICHHH YypaBHEHUH. ITO
MIO3BOJISICT B XOJI€ U3YYCHUS TEMBI MTPOIOJDKUTH PabOTy 1Mo (POPMHUPOBAHMIO YMEHUS pelaTh YpaBHEHUS, a
TaKXKe pemarh 3aJa4l METOJOM COCTaBJICHHS ypaBHEHUH. B unciio ympakHeHUi BKIIIOYAIOTCS HECIOKHBIC
3a7laHus Ha JI0Ka3aTeNIbCTBO TOKAECTBA.

Konmponvnvix pabom: 1
4. @ opMyJIbl COKPALIEHHOTO YMHOKEHHUS.

®opmyist (@ + b)? = a® + 2ab + b (a £ b)*=a® + 3d°b + 3ab® + b3, (@t b) (@® + ab + b?) = &° +b°.
[Tpumenenne GopMyI COKPAIIEHHOTO YMHOXKEHHUS B IPEOOPa30BaHHUAX BBIPAKCHHH.

Ocnosnasi yenb — BBIPAOOTaTh YMEHHWE NPUMEHATH (QOPMYIBI COKPAIICHHOTO YMHOXXEHHS B
peoOpa30BaHUAX IIEIBIX BHIPAKEHUH B MHOTOWICHBI M B Pa3JI0KEHHH MHOTOYICHOB Ha MHO>KUTEJIH.

B nmanHoli Teme mnpomoipkaeTcs pabora 1Mo (OPMUPOBAHMIO Y YYANIMXCS YMEHHS BBIOJIHSATH
TOX/IECTBEHHBIE MPeoOpa3oBaHus IIebIX BhIpakeHnH. OCHOBHOE BHHMaHHE B TeMe yaensercs Gopmyrnam
(@a-b) (@a+b) =da° -b° (@a+b? =d*+ 2ab + b> Vuammecs HOKHBI 3HaTh 3TH (GOPMYIBI U
COOTBETCTBYIOIINE CIOBECHBIE (POPMYIUPOBKH, YMETh MPUMEHSATh HX KaK «CJIeBa HAIpaBO», TaK U «CIIpaBa
HAJIEBOY.

Hapsizly ¢ yKa3aHHBIMH PacCMaTpHBAIOTCs Takke hpopmysl (@ £ b)° = a®+ 3a°b + 3ab®* + b3 a® + b = (4
+b) (@® + ab + b%). OxHAKO OHHM HAXOMAT MEHBIIEE MPUMEHEHHE B KypCe, OITOMY He CIICLYeT H3IHIIHE
YBJIEKAThCS BBIMIOJIHCHUEM YIIPAKHEHUH Ha WX UCIIOJIb30BAaHUE.

B 3axmrounTensHONW YacTH TEMBl pacCMaTpUBACTCS NMPUMEHEHHE pPa3IMYHBIX MPUEMOB Pa3JIOKECHUS
MHOTOWICHOB Ha MHOXKUTEJH, a TAK)KE MCIIOJIb30BaHUE MPE0OPa30BaHUI LENBIX BBIPAKCHUH ISl PEIICHUS
IIUPOKOTO KpyTa 3a/1a4.

Koumponvnwix pabom: 2
5. ®OyHKkuuUM.

®ynkuums, obnacte onpeneneHus (GyHkuuu. Beruucnenue 3HaueHuwi gyHkumu no dopmyne. I'papuk
¢bynkun. [Ipsmas nponopIuoHaIbHOCTD U ee rpaduk. JIuneitHas pyHKuMs U ee rpapuk.

OcHognasi yeib — O3HAKOMUTH YYAIIUXCS C BaKHEHIIMMHU (YHKIMOHAJIHHBIMA TOHSATHAMH H C
rpadukamMu psIMOM MPOMOPLUOHAIBHOCTH U IMHEWHON (YHKIIMH 00IIero Bua.

JlaHHass Tema SBISETCS HA4yalbHBIM DSTalloM B CHCTEMATHYECKOH (YHKIIMOHAIBHOW IOJITOTOBKE
y4amuxcs. 37eCh BBOJATCS TaKUe MOHSITHS, KaK (YHKIMs, apryMEeHT, 00JIacTh ompelelieHus (QYyHKIUH,
rpapuk ¢yHkuuu. OYHKIUS TPaKTyeTcss Kak 3aBUCHMOCTh OJIHOW TEPEeMEHHOM OT Jpyroil. Yuaruecs
MOJTyYaroOT MEPBOE TPEJICTaBICHUE O crocobax 3amanus GyHKuH. B maHHOW Teme HaumHaeTcs pabota mo
(OPMHUPOBAHUIO Y YHaITUXCS YMEHUH HAXOIUTh IO (pOpMyJie 3HaYeHNE (PYHKIINU 110 H3BECTHOMY 3HAYCHUIO
apryMeHTa, BBITIOHATH Ty XK€ 33a7ady 1Mo rpaduKy U pemars 1Mo rpaduky oOpaTHyro 3a1ady.

DyHKIMOHANBHBIC TOHATHUS MOJYYalOT CBOI KOHKPETU3AIMIO NPU M3YYCHUH JIMHEHHOW (QYHKIMH U e
YAaCTHOTO BHJA — MPSIMOM MPONOPIUOHAILHOCTH. YMEHUS] CTPOMTh W YHUTATh IpapuKH 3THX (QYHKIUH
IIMPOKO HCIIONB3YIOTCS KaK B CAMOM Kypce aireOpbl, TaK U B Kypcax T'eOMETpUH U (DU3UKHU. Yyaiiuecs
JOJDKHBI TIOHMMAaTh, Kak BIMAET 3HAK KOI(PQHUIMEHTAa Ha paclojOXKEHHE B KOOPAWHATHOW IUIOCKOCTH
rpaduka Qynkmmu y = Kx, rae u K # 0, kak 3aBHCUT OT 3Ha4eHUIK 1D B3anMHOE pacroyiokeHne rpapuKoB
IByX GyHKIMiA Buaay = kKx + b.



dopmupoBaHue Bcex (PYHKIIMOHATBHBIX TMOHATUNA M BBIPA0OTKA COOTBETCTBYIOIIMX HABBIKOB, a TAKXKE
M3Y4Y€HHE KOHKPETHBIX (YHKLUHN COMPOBOXKIAIOTCS PACCMOTPEHHEM MPHUMEPOB PEabHBIX 3aBHCHUMOCTEH
MEXy BETMYMHAMH, YTO CIIOCOOCTBYET YCHIJICHHIO MPHUKIIATHON HANPaBIEHHOCTH Kypca anreOpsbl.

Konmponvnvix pabom: 1
6. Cucrembl JIMHEHBIX YPABHEHMIA.

CucremMa ypaBHeHUi. PernieHue cuctembl BYX JIMHEHHBIX YPAaBHEHUN C JBYMSI MEPEMEHHBIMH U €r0
reoMeTpuyecKas HHTepIpeTanus. Permenne TeKCTOBbIX 3a1a4 METOJIOM COCTaBJIEHUS CUCTEM YPABHEHUI.

OcHoenas yenb — O3HAKOMUTH YYAIIUXCSl CO CHOCOOOM pElIeHMs] CUCTEM JIMHEWHBIX YpaBHEHHH C
JBYMSI TIEPEMEHHBIMH, BbIpaOOTaTh YMEHUE pPEIIaTh CUCTEMbl YPAaBHEHUU M MPUMEHATHh UX MPHU PEIICHUU
TEKCTOBBIX 33]1a4.

N3ydenue cucteM ypaBHEHMH pacrpeneisercs Mexay Kypcamu 7 U 9 knaccoB. B 7 knacce BBoauTcs
IIOHSATUE CUCTEMBI U pACCMATPUBAIOTCS CUCTEMBI JINHEMHBIX YPABHEHUM.

W3noxxeHne HayMHAETCA C BBEACHMS IOHSTHUS «IMHEWHOE YpaBHEHHME C JIBYMs IEpEMEHHBIMU». B
CUCTEMY YIPAXKHEHUN BKIKOYAIOTCA HECIOXKHBIC 3a/IaHHS HA PELICHUE JIMHEHWHBIX YPaBHEHUU C JByMS Iie-
PEMEHHBIMU B LIEJIBIX YHCIIAX.

dopmupyeTcss yMeHue CTpouTh rpaduk ypaBHeHusia + Dy = ¢, rae a # 0 win b# 0, npu pas3aIMyHbIX
3HaueHHsX a, b, c. Beenenue rpaduyeckux oOpa3oB JaeT BO3MOXKHOCTh HATJISIIHO MCCIIEI0BATh BOIPOC O
YHUCJIe PEHIEHUH CUCTEMBI JIBYX JINHEUHBIX YPAaBHEHH C IBYMs IEPEMEHHBIMU.

OcCHOBHOE MECTO B JJaHHOW TEME 3aHHMAaET U3yYEHHE AITOPUTMOB PELICHUS] CUCTEM JBYX JIMHEHHBIX
yYpaBHEHUH C JABYMSI MEPEMEHHBIMU CIIOCOOOM TMOJICTAHOBKM U CIIOCOOOM ClOKeHHs. BBeneHue cucrem
MIO3BOJISIET 3HAYUTEIBHO PACIIUPUTH KPYr TEKCTOBBIX 3aj]ad, pellaeMblX C MOMOILbBIO almapara ajreopsl.
[IpumeHneHue cucTeM ympoIiaeT mpolecc nepeBoia JaHHBIX 33Ja4u C OOBIYHOTO S3bIKA Ha SI3bIK YPAaBHEHUM.

Konmponvnvix pabom: 1
7. TloBTOpeHHe.
Ocnosnast yenw. I10BTOpUTH, 3aKpenuTh H 00001 THL OCHOBHBIC 3YH, mosryueHHbIe B 7 Ki1acce.
Konmponvnvix pabom: 1

e 8 Kiacc:

1. PanmonanabHbIe ApOOH.
Panmonansnas  1po0sb. OcHOBHOE  CBOMCTBO  JipoOu, cokparnieHre apobei. ToknecTBEHHBIE

npeoOpa3oBaHusl palMOHAIBHBIX BbIpaXeHUH.DyHKIMSA y = — U ee rpaduk.
X

OcHogHas yenb — BBIPA0OTATh YMEHHUE BBITIONHATH TOXAECTBEHHBIE MPEOOpa3OBaHUs PALMOHAIBHBIX
BBIPA)KCHU.

Tak kak JOEHCTBUS C pallMOHAJIBHBIMU JPOOSMHU CYIIECTBEHHBIM OOpa30M OIMUPAIOTCS Ha JEHCTBHS C
MHOTOYJICHaMH, TO B Hadajle TeMbl HEOOXOJIMMO TIOBTOPUTh C YYalIUMUCS MPeoOpa3oBaHUsS IIEIJIBIX
BBIPAKCHUM.

['maBHOE MecTO B TaHHOW TeMe 3aHUMAIOT aJTOPUTMBI JEHCTBUI ApOoOsSMU. Ydaruecs TOJDKHBI TOHUMATh,
4TO CyMMY, Pa3HOCTh, MPOU3BEICHHWE W YacTHOE JApoOel Bcerma MOKHO MPEACTaBUTh B BHIE JPOOH.
[IpuobperaeMbie B JaHHOW TEeMe YMEHHS BBINOIHATH CIIOKCHHE, BBHIYMTAHUE, YMHOXKECHHE W JIeTICHUE
npobeil sSBISIOTCA OMOPHBIMU TpeoOpa3oBaHUsSX APOOHBIX BbIpakeHUH. [loATOMY MM clenyeT yneauTh
ocoboe BHMMaHue. Heremnecoobpa3Ho mepexoauTh K KOMOWHHUPOBAHHBIM 33/IaHHSIM Ha BCE JEHCTBHS C
IpoOsiMH TIpexkie, 4YeM Oyly YCBOEHBI OCHOBHBIE alTOPUTMBI. 3aqaHUs Ha BCE JEHCTBUS C ApoOSIMU He
JOJDKHBI OBITh M3JIUIIHE TPOMO3JIKUMU M TpyAoeMKUMHU.IIpM HaXOoXJIeHWUW 3HAYEHUW ApoOeil maroTcs
3a7aHus Ha BBIYMCIIEHUS C TOMOIIBIO KaJbKyJATOpa. B HaHHOM TeMe pacMpsOTCs CBEICHUS 0
CTaTHCTHYECKUX XapaKTEePUCTUKAX. BBomurcs MOHATHE CPEAHEro TApMOHHYECKOro psiaa

MOJIOKUTETBHBIX Yncel.V3yueHne TeMbl 3aBepIaeTcs pacCMOTPEHNUEM CBOMCTB rpadukadyHKIMUA ) = — .
X

Koumponvnvix pabom: 2

2. CTeneHb C LeJbIM MOKAa3aTeJeM. JJIeMeHThl CTATHCTHKH.
Cremnenpb ¢ LenbIM IMOKazareideM M ee cBoiictBa. CTaHmapTHBIA B uucia. HadanbHble cBefeHHS 00
OpraHU3aINK CTATUCTHYECKUX MCCIICOBAHUH.



Ocnognas yenb — BBIPAOOTaTh YMEHHE TPUMEHSATH CBOWMCTB, CTENEHW C IIEJBIM TOKAa3aTeleM B
BBIUHCIICHUSX M TMPEoOpa3oBaHUSIX CPOPMUPOBATH HauyalbHBbIE MPEACTABIECHUS O cOOpe M TPYHIUpPOBKE
CTATUCTUYECKUX JAHHBIX, UX HATJISIHON MHTEPHPETALIUHU.
B s1oit Teme opmynupyroTcs CBOMCTBa CTEMEHH C LENbIM IOKazareiaeM. MeToj AoKa3aTellbCTBa STUX
CBOMCTB MOKa3bIBACTCS HA IPUMEPE YMHOXKEHHUS CTENIEHEN ¢ OJJMHAKOBBIMU OCHOBAaHUSIMU. JlaeTcs moHsATHE
O 3aIUCH 4YKcia B CTaHIapTHOM Buje. [IpuBOIsSTCS mpuMephl KCIOJIB30BaHUS TAaKOW 3alucu B (QU3UKE,
TEeXHHKE U IPYruX 00JIacTsIX 3HAHUU.
VYyaiuecss mojay4yaroT HadalbHbIE MPEACTaBIECHUS 00 OpraHM3allMi CTaTUCTHYECKUX HccieaoBaHuil. OHH
3HAKOMSTCA C TMOHSATUSMHU TEHEPAIbHOW U BBHIOOPOUYHOM COBOKYMHOCTH. IlpuBonmarcs mnpumepsl
MPEJICTABICHUS] CTATUCTUYECKUX JAHHBIX B BHJIE TaOJIMIl YaCTOT M OTHOCUTENIBHBIX YacTOT. Y4YalluMcs
MpeyiaraloTcs 3aJaHus Ha HAXOXIACHHE MO TaOJMWIIe YaCTOT TaKUX CTATUCTHYECKHUX XapaKTEPUCTHUK, Kak
cpenHee apudmeTHuecKoe, Moja, pasMmax. PaccMarpuBaeTcs BOMNPOC O HArJJHOM WHTEpIIpEeTalun
cratuctudeckoii  wHpopManuu. M3BecTHBIE  ydamuMcsi CrOCOOBI  HATJISAHOTO  MPEICTaBICHHUS
CTaTUCTUYECKUX JAHHBIX C TIOMOIIbIO CTOJIOYATHIX U KPYTOBBIX AMArpaMM PaCIIUPSIIOTCS 3a CUET BBEACHUS
TaKUX MOHATUN, KaK MOJIMTOH ¥ TUCTOTpaMMa.
Konmponvnvix pabom: 1

3. KBaaparHble KOpPHH.
[TonsTre 06 uppanuoHanbHbIX yncnaax. OOmMe cBeleHus 0 AeUCTBUTENBHBIX unciaax. KBajpaTHbI KOPEHb.
[TonsiTHE 0 HAXOXKIECHUU TMPHOIMIKEHHOTO 3HAYCHHS KBaJIPaTHOTO KOopHs. CBOWCTBA KBAJAPATHBIX KOPHEH.

[IpeoOpa3oBaHus BEIpaKEHUH, COAECpKAIINX KBaApaTHbIe KOPHHU. DYHKIMS y = ~/X , €€ CBOWCTBA U TpaduK.

OcHogHas yenb — CUCTEMATU3UPOBATh CBEICHHUS O PAIMOHANBHBIX YHCIaX W JIaTh MpeICTaBlieHHuEe 00
UPPALMOHATIBHBIX YHCJAX, PAacIIMPUB TEM CaMbIM IOHSATHUE O YHUCIE; BbIPA0OTAaTh YMEHHUE BBIIIOJIHATH
peoOpa30BaHUs BEIPAXKEHUI, COIEPIKALIUX KBAAPATHBIE KOPHH.

B nanHoll Teme ywamiuecs HOJy4yarOT HayalbHOE MPEACTABIEHUE O MOHATUHU JIEHCTBUTENIbHOrO uucna. C
3TOW 1IeNbl0 000OLIAIOTCS HM3BECTHBIC YyYalllUMCSA CBEACHHS O pallMOHANbHBIX 4YHchax. (s BBeaeHUA
MOHTHSI UPPALMOHAIBHOIO YKCa UCIIOIb3YETCSI MHTYUTUBHO IMIPEICTABICHUE O TOM, UTO KaXAbli OTPE30K
UMEEeT JIMHY U IOTOMY KaXJIOM TOYKE KOOPAMHATHOM TPSAMON COOTBETCTBYET HEKOTOPOE YHCIIO.
[Toka3bIBaeTCs, YTO CYLIECTBYIOT TOUKH, HE UMEIOIINE pallMOHAIBHBIX abcLuCC.

IIpy BBenEeHMH NOHATHA KOPHS IIOJIE3HO O3HAKOMMTH YYAUIMXCA C HAXOXKJIEHUEM KOPHEHW C TOMOILBIO
KaJIbKYJISITOpA.

OcHOBHOE BHUMaHME YJENAETCS TOHATHIO apU(pMETUYECKOro KBaJpaTHOrO KOpPHS U CBOHCTBaM
apu(dmeTHyecKuX KBaJpaTHBIX KOpHEH. Jloka3bIBaroTCsi TEOpEMBbl O KOpHE U3 MPOU3BEACHUSA U Jpodu, a

[ 2 .
TaKKe TOXIECTBO Vda =|a|, KOTOpbIE TOJYy4yaloT TpPUMEHEHHE B MpeoOpa3oBaHUSIX BBIPAKECHUIH,
colepKalMx  KBajapaTHble KopHU. CrenuanbHO€ BHHMMAHHE  yIeNseTcs  OCBOOOXKIEHUIO  OT
a a
. —
Vb Vb £
BBIpQXEHUS, COJEp)Kalllue KOPHHU, YacTO HCIOJIb3YeTCsl Kak B caMOM Kypce anredpbl, Tak U B Kypcax

TeOMETPUH, ANTeOPhI U HaYall aHAIIK3A.
[Iponomxkaercst pabora mo pa3BUTHIO (DYHKIIMOHAIBHBIX MPEACTABICHUN ydammxcs. PaccMarpuBaroTcs

HPpPpauOHAIIbHOCTU B 3HAMCHATECIIC ,Z[p06I/I B BBIPAKCHHUAX BUA yMCHI/IereO6pa3OBBIBaTL

byHKIUSA 6 = V6, ee croiictsa u rpaduk. [Ipu u3yyennn GyHKIUu y = /x IoKa3BIBacTCS ee B3anMOCBSI3b
¢ pyHKIHEH y = Xz, roe x > 0.
Konmponvnvix pabom: 1

4. KBanpaTHbie ypaBHeHusI.
KBagparnoe ypaBHeHne. @opmMyna KOpHEH KBaJApaTHOIO ypaBHEHUs. PenieHne pannoHaIbHbIX YPaBHEHUI.
Pemrenue 3amay, npuBOASIIMX K KBAAPATHBIM YPABHEHUSIM U MIPOCTEUIINM PAallMOHAIBHBIM YPABHEHUSIM.
Ocnoenas yeno — BbIpa0OTaTh YMEHHUS pellaTh KBaJlpaTHbIE ypaBHEHUS W MpPOCTEHIlNe palroHalbHbIE
YpaBHEHUS U IPUMEHSATDH UX K PEIICHUIO 3a]1a4.
B Hagasle Tembl NpUBOAATCS NMPUMEPBI PELICHUS HEMOJHBIX KBAJAPAaTHBIX YpPAaBHEHWH. ODTOT Marepuai
cucteMaTuzupyercsi. PaccMaTpuBarOTCs aIrOPUTMbI  PELIEHUS HEMOJHBIX KBAAPATHBIX YpaBHEHUU
pa3INYHOTO BHJIA.
OcHOBHOE BHHMMaHHUE CIEAyeT YIEIUTh PEHICHUIO YpaBHEHUU BUIA ax>+ bx + ¢ = 0, tne a # 0, ¢
HCIoNb30BaHueM (HopMmysibl KopHel. B manHoW Teme ydamuecs 3HaKoMATcs ¢ ¢opmynamu Buera, Bwipa-
KAIOMIMMH CBSI3b MKy KOPHSIMH KBaJPAaTHOTO ypaBHEHUs u ero Kodddunuentamu. OHU UCTIOIB3YIOTCS B



JNanbHENIIeM MpH JI0Ka3aTeIbCTBE TEOPEMBbI O PA3NIOKEHUM KBAJAPATHOTO TpeXusjeHa Ha JIMHEHHBIC
MHOKUTEIH.
VYyamuecs oBlIaeBalOT CIOCOOOM PEMICHUS TPOOHBIX PAIMOHAIBHBIX YPAaBHEHHI, KOTOPBIM COCTOUT B TOM,
YTO pElICHUE TaKUX YPaBHEHUH CBOJUTCS K PEIICHUI0 COOTBETCTBYIOIIMX LEJIBIX YpPaBHEHHH C
MOCJIEAYIOLUM UCKIOYEHUEM TIOCTOPOHHUX KOPHEH.
W3ydyenue naHHOW TeMbl MO3BOJISIET CYIIECTBEHHO PACIIMPHUTH amnmnapaT ypaBHEHUN, HCHOJIB3YEMBIX JUIS
pelieHus: TEKCTOBBIX 3a/au.
Konmponvnvix pabom: 2

S. IloBTOpEHue.
OcHosnas yenw. I1oBTOpUTH, 3aKpenuTh U 00001UTh OcHOBHBIE 3Y H, mosyueHHsie B 8 kiiacce.
Konmponvnvix pabom: 1

e 9 kiacc
1. Hepasencrsa.

UucnoBble HEpPABEHCTBA M MX CBOMCTBA. llowieHHOE CllO)KEHHME M yMHOXKEHHE YHCIOBBIX HEPaBEHCTB.
JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX CUCTEMBI.
OcHo6Has  yenb — O3HAKOMUTH y4alIUXcs ¢ IPUMEHEHHE: HEPABEHCTB AJIs OLICHKU 3HAYCHUH BBIPA)KECHUH,
BbIpa0OTaTh yMEHHE pelaTh JIMHEHHBIE HEPABEHCTBA C OJHOW MEpeMEeHHON M uX cuctembl. CBOHCTBa
YHCJIOBBIX HEPABEHCTB COCTABJSIIOT Ty 0a3y, Ha KOTOPOM OCHOBAHO pELICHUE JMHEHHBIX HEPaBEHCTB C
0J1HOM nepeMeHHOM. T peMbl 0 MOWIEHHOM CIIO)KEHMM M YMHO)KEHUHM HEPAaBEHCTB HAaXOJUTh NPUMEHEHUE
IIPY BBINIOJIHEHUY NPOCTEUIINX YIPAXHEHUM HA OLICHKY BBIPA)KEHUI 110 METOAY IpaHull. BBoIATCSA NOHATHSA
a0COJIOTHON MOTPEITHOCTH ¥ TOYHOCTH MPUOIMKEHHS], OTHOCUTEIFHON MOTPEITHOCTH. Y MEHHSI TIPOBOUTH
JENYKTUBHBIE PACCYXICHHUS IOJy4aloT pa3BUTHE KaK IIPU JOKA3aTeNbCTBAX YKAa3aHHBIX TEOPEM, TaKk U MpU
BBINIOJTHEHUH YIPAXXHEHHUM Ha JOKa3aTelIbCTBA HEPABEHCTB.
B cBA3M ¢ pelieHHMEM JIMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHO: [aeTcsi IOHATHUE O YHCIOBBIX
IIPOMEXKYTKAX, BBOJSATCS COOTBETCTBYIOLINE Ha3BaHUs U 0003HaueHus. PaccMOTpeHUIO cCTEM HEPAaBEHCTB
OJTHOW MepeMEeHHOM MpPEeIIECTBYET 03HAKOMIIEHHE YYalluXCsl C MOHATHAMHU MepecedeHuss U 00beInHEHHS
MHO>KECTB.
IIpu pemieHny HEpaBEHCTB MCHOJIB3YHOTCSI CBOMCTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsACHAIOTCSA
Ha KOHKPETHBIX npuMepax. Ocoboe BHHUMaHUE CIEIYET YACIUTh OTPabOTKE YMEHHUs pelIaT MpocTeuime
HepaBeHCTBa BUa ax >, ax <b, ocranoBuBIIKCH criennanbHO Ha citydae, koraaa <0.
B »T0l1 TeMe paccMaTpuBaeTCs TaKkKe pEeHIeHUE CUCTEM ABYX JIMHEWHBIX HEPABEHCTB C OAHOW NEPEMEHHOM,
B YACTHOCTH TAaKMX, KOTOPBIE 3aIIMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.
Konmponvnvix pabom: 1

2. KsagparuuHasi pyHKums.
Oyukuus. CpoiictBa ¢yHkuuil. KBagparHblii TpexuneH. Pa3zioxeHue KBagpaTHOTO TpexwieHa Ha
MHOXUTenH. PyHKIUA y = ax” + bx + ¢, ee cBoiicTBa U rpaduk. CteneHHas QyHKIuS.
OcHoénas yenb — PACIIUPUTH CBEICHUS O CBOMCTBAX (PYHKIIMNA, 03HAKOMUTH YYalUXCSl CO CBOMCTBAMHU U
rpaduKoM KBaJIpaTu4HON QyHKIMH. |
B Hauane teMbl cuctemMaTU3upyroTcs cBeAeHUs 0 pyHKUUAX. [IoBTOpsAIOTCS OCHOBHBIE MOHATHS: (DYHKIHUSA,
apryMeHT, oO0iacTh ompenesneHuss (QyHKUuH, rpaduk. JlaloTcs TOHATHS O BO3PACTaHUM U YOBIBAHUU
GyHKIMM, TPOMEXYTKaX 3HAKONOCTOSHCTBA. TeM  caMbIM cozjaeTcsi 0asza JJisi yCBOEHUS! CBOWCTB
KBaJpaTUYHOM M CTENeHHOM  (YHKUMH, a Takke A AajgbHeWmero yriayosieHus (yHKIMOHAIbHBIX
Mpe/ICTaBICHUH MPU U3yYEHUH Kypca anreOpbl M Hayall aHaiu3a.
[ToAroTOBUTENBHBIM IIarOM K M3YYEHHUIO CBOWCTB KBaJpaTHYHOW (YHKUMU  SIBISETCS TaKkKe
pPacCMOTpEHHME BOIIPOCA O KBAJAPATHOM TPEXWIECHE M €r0 KOPHSX, BBIACICHWM KBajJpaTa IBYWICHA W3
KBaJIpaTHOT'O TPEXWIEHA, Pa3JI0KEHUHU KBAaJPATHOIO TPEXUIEHA Ha MHOKUTEIIH.
W3ydyenue kBaapaTUYHOM (YHKIUM HAUMHAETCS C PACCMOTPEHUS (QYHKIMH y = ax’, ee CBOICTB W
ocoOeHHOCTeH rpaduka, a TakKe APYruX 4aCTHBIX BUJIOB KBaIPATUYHON (QYHKUUU — (QYHKIMHA y = ax? + b,
y =a (x - M)%. DTH CBEICHUS HCIIONB3YIOTCS [IPH M3ydEHUH CBONCTB KBAAPATHIHON (QYHKIHH 0OIIEro BUIA.
Ba)xHO, YTOGb! ydaIecs: OHSUIH, 9T0 TpaduK GYHKIHH y = ax’ + bx + ¢ MoXeT GbITh MOJTydeH U3 rpaduka
DYHKIHMH y = ax’C TOMOIIBIO BYX MapaUIETBHEIX MepeHoCcoB. [IpHeMbl ocTpoeH s rpaduka GyHKIHH Y =
ax” + bx + ¢ orpabarbIBaroTcs Ha KOHKpETHBIX npuMmepax. [Ipu 3ToM ocoboe BHUMaHHE CIEAYET YACIUTh
(OpMHPOBAHUIO y YYAIMXCSl YMEHHs yKa3blBaTh KOOPIMHATHI BEPIUMHBI IapaboJibl, €€ OCh CUMMETpUH,
HarpaBJIeHUE BeTBEeW apabobl.



[Tpu u3ydyeHuu 3TOM TeMbl AajbHeMIee pa3BUTHE MOJIY4aeT YMEHUE HaXOAUTh MO rpaduKy MpOMEXYTKU
BO3pacTaHus U yObIBaHUS (PYHKINH, a TAKXKe MPOMEKYTKH, B KOTOPHIX (DYHKIIHS COXpaHSIET 3HAK.
Vyaruecst 3HaKOMSITCSL CO CBOUCTBAMH CTETIEHHON (YHKI[MU Y = X HPH YETHOM W HEYETHOM HATYPAIBLHOM
rokasarene 1n. BBoauTcs moHsATHe KOpHs ra-ii crerneHd. OHM NOJIYyYarOT MPEACTABICHHE O HAXOXKICHUH
3HAYEHUH KOPHS C MOMOIIBIO KAIBKYIIATOPA, IPHYEM BBIPa0OTKa COOTBETCTBYIOIIUX YMEHUH HE TpedyeTcs.
Konmponvnvix pabom: 1
3. HepaBeHcTBa ¢ 0HOIi NepeMeHHOMH
Ilensie ypaBHeHus. J[poOHBIC palMOHANbHBIE YypaBHEHHs. HepaBeHCTBa BTOpPOM CTENEHH C OJHOMN
IIEpEMEHHON. MeTOo1 HHTEPBAJIOB.
OcHogHass yenb — CHUCTEMATH3UPOBAaTh W OOOOLIMTH CBEIACHUS O PEHICHHH LEeIbIX U JAPOOHBIX
paLMOHaIbHBIX ygaBHeHHﬁ C OJIHOM MepeMeHHOMH, chOpMUPOBATh YMEHHUE PelIaTh HEPABEHCTBA BUA ax® +
bx + ¢ >0 umm ax” + bx + ¢ <0, rne a # 0.
B 310l Teme 3aBepliaeTcs M3ydeHUE PAlMOHAJIbHBIX YPAaBHEHUW C OJHOM NEpeMEHHOW. B cBs3u ¢ 3TUM
MIPOBOAUTCS HEKOTOpoe 00001IeHne U yriayOieHne cBeleHui 00 ypaBHEHUSX. BBOASTCS MOHATUS LEIOro
palMOHAIBHOTO YPABHEHUS M €ro CTENEHU. Y4Yalluecs 3HAKOMSTCS C PELICHHEM YpPaBHEHUH TpeTben
CTENEHU U YETBEPTOM CTENEHU C MOMOILBIO PA3J0KEHUS HAa MHOXXHUTEIU U BBEACHUS BCIIOMOraTeIbHOMN
IepeMeHHOI. MeToa pelieHns ypaBHEHUH ITyTeM BBEAECHUS BCIIOMOTraTebHbIX IEPEMEHHBIX OyeT IMIUPOKO
UCIIOJIb30BaThCS B JAIBHEUIIEM MPU PEIIEHUU TPUTOHOMETPUUYECKUX, TOTapu(PMHUUECKUX U JPYTUX BUJOB
YpPaBHEHUU.
Pacimmpsorest cBeieHUs O pelieHUU APOOHBIX PALMOHANBHBIX YPaBHEHM. Ydaluecss 3HAKOMSTCS C
HEKOTOPBIMH CIIEIIMAIBHBIMU IIPUEMAMU PELICHUS TAKUX YPaBHEHUM.
dopMHUpOBaHNE YMEHUI peniaTh HEPaBEHCTBA BUAA ax2 +bx ++c¢>0 mwm ax2 +bx +¢c<O, rme a#0,
OCYIIECTBIISIETCS C OMOPON Ha CBEJCHUS O rpaduKe KBaAPATHIHON (PyHKIIHH.
VYyamuecss 3HAKOMATCS C€ METOJAOM HHTEPBAJIOB, C IOMOLIBIO KOTOPOTO PEIIAKOTCS HECIOKHbIE
panroHaIbHbIE HEPABEHCTBA.
4. HepaBeHCTBa ¢ IByMs llepeMeHHBIMH
VYpaBHeHHe ¢ IByMs NepeMEeHHbIMU U ero rpaguk. Cuctembl ypaBHEHHH BTOpOW creneHH. Pemienue
3aJa4 C INOMOIIBIO CHCTEM YpaBHEHUN BTOpOHN creneHHU. HepaBeHCTBa ¢ IByMs IEPEMEHHBIMM U HX
CUCTEMBI.
OcnosHnas yenb — BbIPAOOTaTh YMEHHE PEIIATh MPOCTEHIINE CUCTEMBI, COAEpIKaIlNe YpaBHEHUE BTOPOU
CTEIIEHU C ABYMsI IEPEMEHHBIMH, U TEKCTOBBIE 3a/1a4 C IOMOIIBIO COCTABIICHUS TAKUX CUCTEM.
B nanHOl TeMme 3aBepiiaeTcs M3y4EHHE CUCTEM YpaBHEHHUH C IByMs NepeMeHHbIMU. OCHOBHOE BHUMAaHME
YAEIAETCS CUCTEMaM, B KOTOPBIX OJTHO U3 YPaBHEHUH NEPBOU CTEIIEHHU, a JPYroe BTOPOM.
M3BecTHBIN ydwammmcs crnoco® MOJCTAHOBKM HAXOMUT 3/€Ch JalbHeillee NPUMEHEHHE M I03BOJISIET
CBOJMTH PEIICHNE TAKUX CUCTEM K PEHICHUIO KBaIPATHOTO YPaBHEHHS.
O3HakoMJIeHHE yyallluXcs C NpUMEpaMH CHCTEM YPAaBHEHUH C JBYyMs IMEpPEMEHHBIMH, B KOTOPBIX 00a
YPaBHEHUs BTOPOM CTEIEHU, JOJKHO OCYHIECTBISATHCS C JOCTATOYHOM OCTOPOKHOCTBIO M OIPaHUYMBATHCS
MIPOCTEUIIMMHU IIPUMEPAMHU.
[IpuBrneueHne M3BECTHBIX YyYalIUMCS I'paUKOB MO3BOJIAET MPUBECTH IMPUMEPHI IPaQHUUECKOro perieHus
cucreM ypaBHeHUH. C MOMONIbIO TpapUUECKUX MPeICTaBICHUI MOXKHO HArJISIIHO TMTOKA3aTh y4alluMCsl, YTO
CUCTEMBI JIBYX YPAaBHEHHU C JBYMS NEPEMEHHBIMH: BTOPON CTENEHU MOTYT UMETh OJIHO, /1BA, TPH, YETHIPE
pELICHUS WIN HE UMETh PELICHUM.
Pa3paboTanHblii MaTeMaTHUeCKHU anmapar MO3BOJIAET CYIIECTBEHHO PACIIMPHUTh KIJIACC COAEPKATEIbHBIX
TEKCTOBBIX 3aJ1a4, PELIAEMBIX C IIOMOILBI CUCTEM YPAaBHEHUM.
N3yueHne TeMbl 3aBepIIACTCS BBEICHHEM IOHATHUI HEPABEHCTBA JBYMs IIEPEMEHHBIMH W CHCTEMBI
HEpaBEHCTB C JByMs IHepeMeHHbIMU. CBeneHUs O TrpaduKax ypaBHEHUH C JBYMs NEpEeMEHHBIMH
WCIIONB3YIOTCA MPHU WILIIOCTPAMA MHOXKECTB PEHICHUH HEKOTOPBIX IMPOCTEUIINX HEPABEHCTB C JBYMS
IIEPEMEHHBIMU U UX CUCTEM.
Konmponvnvix pabom: 2
5. DJieMeHTBI NPUKJIATHON MATEeMAaTHKH.

Marematnueckoe MozaenupoBanue. IlporneHTtHsie pacuetsl. [IpubmmkeHHble BbhraucieHus. OCHOBHBIC
npaBuia KoMOWHATOpUKH. OTHOCHUTENbHAS YacTOTa W BEPOSTHOCTH ciydailHoro coobitus. Kmaccuueckoe
oInpeereHue BEpoATHOCTU. HayabHble CBEIEHUS O CTATUCTHUKE.



OcnosHas yenrb — O3HAKOMHTH YUAIIUXCSl C TOHATUSMHU IEPECTaHOBKH, Pa3MEIICHUS, COYETAHHUS H
COOTBETCTBYIOIIUMHU (pOopMyJlaMHU JUIsl TIOJICYETa MX YHUCIA; BBECTH MOHITHS OTHOCHUTEIHHOM 4acTOTHI U
BEPOSTHOCTH CIY4aifHOTO COOBITHSI.
W3ydeHue TeMbl HAUMHAETCS C PELICHUS 3a]]a4, B KOTOPBIX TpeOyeTcsi COCTaBUTh T€ UM MHbIE KOMOMHAIIMH
JJIEMEHTOB W TMOJACYMTATh MX YHUCIO. Pa3bsicHsAeTcss KOMOMHATOPHOE IPaBHIIO YMHOXEHHS, KOTOPOE
UCIOJNIb3YETCsl B JajbHEHIIeM IMpH BbIBOAEC (GOpMyJ IJs MOJCYETa YUCIA MEePEeCTaHOBOK, pa3MEIIECHUN U
codyeranuil. Ilpu M3ydeHnn JaHHOTO MaTepHaga He0OXOIUMO OOpaTUTh BHUMAHUE y4alluXcs Ha pa3inyue
MOHATHM «pa3MelIeHue» U «CcouyeTaHuey, chopMHUpOBATh y HUX YMEHHE ONpEAeNsiTh, O KaKOM BHJE KOM-
OWHAIWI UACT pedb B 3a/1a4e.
B nanHo#f Teme ywammecs 3HaKOMATCS C Ha4aJbHBIMHM CBEJICHUSIMU M3 TEOPUM BEpOATHOCTEH. BBoasTcs
MOHATHUSL «CIy4ailHOE COOBITHE», «OTHOCUTENbHAS YacTOTa», «BEPOSATHOCTh CIIy4alfHOTO COOBITHS.
PaccmaTpuBarOTCsl CTAaTUCTUYECKUN U KIACCHUYECKUN MOAXOMABI K ONPEAENICHUIO0 BEPOSTHOCTH CIy4YaiHOTro
coObITHs. BakHO 0OpaTuTh BHUMaHHME YYalIMXCS HA TO, YTO KJIACCHYECKOE OIpENeIeHuEe BEPOSTHOCTH
MOKHO TMPUMEHSTh TOJBKO K TaKUM MOJIEISIM pEalbHBIX COOBITHH, B KOTOPHIX BCE HMCXOJbI SBISIOTCS
PaBHOBO3MOKHBIMHU.
Konmponvnvix pabom: 1

6. YucjoBbIe MOCI€A0BATETLHOCTH.
YucnoBsle mocneaoBaTeabHOCTU. ApudmeTnyeckas u reoMeTpudeckas nporpeccuu. @opmysbl n-rowieHa u
CYMMBI IEpBBIX N WICHOB porpeccui. beckoHeuHo yObIBaromas reoMeTpudeckas mporpeccusl.
OcHognas yenp — AaTh MOHATUS 00 apu(METHUYECKOW M TeOMETPUYECKON MPOTpeccHsiX KakK YHCIOBBIX
[IOCJIEI0BATEIBHOCTAX 0cO00T0 BUAA.
[Ipu m3ydeHun TeMbl BBOJUTCS MOHITHE MOCIEIOBATEILHOCTH, Pa3bICHIETCS CMBICI TepMUHA «N-H dlieH
MOCJIEIOBATEIBHOCTHY, BBIPA0ATHIBACTCS YMEHHE HCIOJIh30BaTh MHAEKCHOE 0003HAueHHE. DTH CBEICHHS
HOCSIT BCIIOMOTATENbHBIM XapaKkTep U UCHOIB3YIOTCS IS U3YUYCHHs] apU(PMETHUECKON U TeOMETPUUYECKOM
IIPOrpeCcCcui.
Pabora ¢ ¢popmymnamu N-ro uieHa U CyMMBI MEPBBIX Id YICHOB MPOTrPECCHil, TOMUMO CBOETO OCHOBHOTO
Ha3HAYEHUS, TO3BOJIIET  HEOJHOKPATHO  BO3BpAamIaThcs K BBIYMCICHUSAM,  TOXJIECTBEHHBIM
npeoOpa3oBaHuUsAM, PEIICHUIO YPaBHEHHH, HEPaBEHCTB, CUCTEM.
PaccmaTpuBaroTCsl XapakTEepUCTUYECKHE CBOWCTBA apU(METUUYECKOW M TEeOMETPUYECKOW MPOrpeccuid,
YTO TMO3BOJSIET PACIIUPUTH KPYT MpeAaraeMbix 3a/1ad.
Konmponvnvix pabom: 1

7. IloBTOpeHme (MTOroBOE)

OcHosnas yenw. [1oBTOpUTD, 3aKpenuTh U 00001mKUTH OcHOBHBIE 3Y H, monydyenHsie B 9 kiacce.
Koumponvnvix pabom: 1

I11. TemaTnueckoe IJIAHUPOBAHHUE C ONIPEACTICHUEM OCHOBHBIX BH/10B yqeﬁﬂoﬁ ACATECJIBbHOCTH.

B temarmdueckom IJIAaHUPOBAHUU Pa3aciibl OCHOBHOI'O COACPKAHUA I10 a.nre6pe p336I/ITBI Ha TEMbI B
XPOHOJIOTUH MX U3YYEHHUS, IO COOTBETCTBYIONINM ydeOHUKaM «Anredpa — 7 », «Anredpa — 8 », «Anredpa —
9 ».

OCOOEHHOCTHI0O TEMaTHUYECKOTO IUITAHUPOBAHMS SIBIISETCS TO, YTO B HEM COJEPXKUTCS OIMCAHUE
BO3MOJKHBIX BHJIOB 00pPa30BaTeJIbHOM 1eITeJIbHOCTH YYAIIMXCH B TIPOIIECCE YCBOCHHS COOTBETCTBYIOIIIE-
ro COJEpKaHWs, HANpPaBICHHBIX Ha JOCTHIKEHHE IOCTABJICHHBIX IeJiell Oo0ydeHHs. DTO OpUEHTHPYET
YUHUTENS Ha YCUJICHUE JCSITEIbHOCTHOTO MOX0/a B 00YYeHHH, Ha OPTaHU3alUI0 pa3HOOOpa3HON yueOHOMH
AesITeJIbHOCTH, OTBEUAIOIIEH COBPEMEHHBIM ICUXOJIOTO-T1€JarOTUYECKUM BO33PEHUSIM, Ha UCIOJIb30BAHUE
COBPCMCEHHBIX TEXHOJIOTHH.



TemaTH4yeckoe IJIAHUPOBAHHUE ¢ YKA3aHUEM KOJIHUYECTBA YaCoB

Temernueckoe VIAHMPOBAHME 1O aJredpe B 7 KJiacce

Conep:xanue

. HOBTOpeHI/Ie H CUCTEMaTHU3alusA yqe6H0r0 MaTepnaJIa.(6 ‘laCOB)

. JInneiiHoe ypaBHeHHUE ¢ OTHON nepeMeHHOi. (12 1)

. lleabie Bbipa:kenus. (50 1)

. ®ynkuun. (12 yacon)

. CucreMbl JIMHEHHBIX YPABHEHMIAC IBYyMs nepeMeHHbIMU (18 1)

OO WIN |-

. HOBTOpeHI/Ie H CUCTEeMaTH3alusdA yqe6H0r0 MaTepHaJia (3 qaca)

TemeTrnueckoe IIIAHMPOBAaHNE MO ajaredpe B 8 Kilacce

Conep:xkanue

. T'naBa |. PaunonaiabHbleBbIpazkenus. (44 yacoB)

. I'nasa Il . KBaagparublie kopuu. JleiicTBUTe/IbHBIE YHCIA. (25 yacoB)

. I'masa IIl. KBanparHbie ypaBuenusi. (26 4yacos)

BHIW N

. [loBTOpenue (7 yacos)

Temernuyeckoe IIaHMPOBaHKeE MO ajredpe B 9 Kiacc

OK Conepxanue Koi-Bo
y
a (paznenbl, TEMBI) 4acoB

I'naBa |.HepaBencrBa. (20 yacoB)

I'nasa Il . KBaaparnunas pynkuus. (38 yacos)

I'naga I11.2;emenTHI IpUKIaAHOIiMaTeMaTKH. (20 4acoB)

YucsoBbie mocjaenoparebHocTH. ( 17 4.)

IMoBTOpEeHUe U cMcTeMaTH3aMA Y4eOHoro MmaTtepuaia. (7 4.)




