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floscrrureJrbHas 3arrrrcma

Pa6o'{afl uporpaMMa uo a;rre6pe uts 9 KJracca cocraBneHa Ha ocHoBe (DyuAar'reuraJlbHoro
sApa coAepxaHl'I.u o6ulero o6pasonaHux, rpe6onauzfi x pe3ynbraraM ocBoeHr{, o6pasonarelrsoft
lporp.IMMbl ocHoBHoro o6qero o6pasonaHl,Is, [peAcraBJreHHbrx s QeaepartHoM rocyAapcrBeHHoM
o6pa:onateJlbHoM craHAapre ocHoBHoro o6qero o6pa:onalrur, yrBepxAeHHoM llpuxa:ou
Muuncrepcrna o6pasoBaHur H HayKr.r poccuficxofi @e4epauutr or <17> rexa6px 20lo r. Ns 1g97
, Ha ocHoBe aBTopcKoft nporpaurrau A.f. Mepsrxx, B.B. IlonoHcxrafi, M.C. -f,xzp, E.B. Eyuxo
(MarevraruKa: rlporpaurrarr: 5-11 Knaccbr A.f. Mepslxr<, B.B. floloucxlrft, M.C. .flrrap, E.B.
Eyuxo/. - M.: Beurana-fpa$, 2014.

Pa6o.rar rporpaMMa peairr{3yercfl qepe3 yMK:
Anre6pa Sxlacc Y'Ie6Hux Ailfl ytau\uxcg o6qeo6pasonarerbHbrx opraHr43arrafi / A.f .Mep3Jrf,K,
B.E.llononcxr.rfi, M.C..f,rup r{ Ap.; M.: lJeurana-fpa$, Z0l9 r.

Couacuo yue6uorrly rlnaHy yqpexAeHu fl Ha peailH3arlurc srofi uporpaMMbr orno4urcr 3
qaca B HeAeJrlo, 702'taca B roA
ParAen 1. Il.rrauupyeMbre pesyJrsTabr ocoBeHuq y.re6uoro [peAMera
Jluqnocrnrre:
O6yuanuquil ruayvumca:

oTBeTcTBeHHoMy OTHOIITeHLIIoK yqeu.alo, roToBHocTI,I w cnoco6uocru o6yrarorquxct K

caMopa3Bl'ITuro v. cairaoo6pa:oBaHl,Irc Ha ocHoBe MorLIBarIHr.r x o6yreuurc u no3HaHHIo;

Sopr'rnponarb KoMMyHLIKaruBHbreKoMrrereHTHocrr{ s o6ueHzra v corpyAHsqecrBe co
cBepcrHI'IKaMIa, crapull{Mll LI Mna,{IIIuMH B o6pasonarelruofi, yve6uo-zccJreroBareJrbcxofi,
TBopqecrofi , apyar* BlrAax AesrenbHocrrr;
,cHo, TorIHo, lpaMorHo LBJIaraTb cBoI,I MbIcJIu n ycruofi H rlllcrMeuuofi peuu, rroHr4Marb cMbIcJr
nocraBJleHnoft sa4a'ru, Bblcrpal4Barb apryMeHTarluro, npr,rBoAlrrb npllMepbl 14 KoHTpnpr{Mepr,r;
yMeHr.r, KoHTpoJrr.rpoBarb npoqecc u pe3ynbrar yue6uofi MareMarHqecxofi AeqrenbHocrr.r.

Odyuanquilcn noayvum Bo3wootcHocmb Hayqumbcfl :
[pLIMeH.f,Tb [epBoHaqanbHoerlpeAcraBneHr4eo MareMaruqecxofi HayKe xax c$epe qerone.recrcofi

Aef,TeJlbHoctl,t, o6 granax e€ pasnutut, rc e€ 3Harrr.rMocrkt [Irflpa3Br4Tl4s rll,IBprnr43aur{u;

KpI'ITLITIHOCTI'I MbIIIIJIeHH.TI, yMeHI.L pao[o3HaBaTb JIOTUqeCKI4 HeKOppeKTHbre BblcKa3blBaHprf,
orJrr.rqarb rurrore3y or Saxra;
KPCATI,IBHOCTI.I MbIIIIJIEHI,I,fl, I{HI{IIUAI]I{BbI, HAXOAIII,IBOCTI,I, AKTHBHOCTPI NPH PEIIICHI,IU
apra(pnrernuecKilx 3aAaq;

$opuraponaHll.fl cnoco6uocru K gMourroHaJrbHoMy Boc[pr.rf,Trr]o MareMarr4qecKr4x o6rexros
3aAarr, peureHufi , paccyN4euraft .

MeraupelMerHbre pe3yJrbrarbr :

Pezynnmuoruue YV[:
O 6yv atoryuitca uayvumcn :

caMocrof,renbHo o6napyxunarr Lr soprr,rynupoBarb upo6neuy B

r{HAr4Br,rAyaJEUOft yUe6UOfi AesrelbHocrr{;
KJIACCHOII KI

BbIABHlarb BepclII4 pelueHl4fl upo6leuu, oco3HaBarb xoue.rurrft pe3yJrbrar, nu6zpau
cpelcTBa AoCTI,IXeHLIf, LIeJITI H3 [peAJIO)(eHHbrx krrru ux rrcKaTb caMocTosTenbHo;

cocraBJl.[Tb (uuguuugytulbHo ulttrB rpyune) [naH perleuux upo6leuu (nsluoJrueHils npoerra);
pa6oraa no npeAJIoxeHHoMy HJILr caMocrorreJrbHo cocraBreHHoMy rrnaHy, I4c[oJrb3oBarb
Haps.{y c ocHoBHbIMLI u AoIoJIHI{TeJrbHbre cpeAcrBa (cupanouuax nr{Teparypa,
cJroxHble upu6opu, xorraurrorep);

caMocroflTeJlbHo oco3HaBarb llpuquHbr cBoero ycnexa unr{ Heycnexa H HaxoA}rrb cuoco6rr
BbIXOAa r{3 CHTyarIHr{ Heycnexa;



yMerb oIIeHilTb creleHb ycnerrrHocrr.r cBoefi r.ruAr,rBr{AyaJrbuoft o6pasorarenrsofi

AeffTenbHocTI,r;

cnoco6uoc'ru aAeKBarHo oIIeHHBarb npaB[nbHocrb wrtla oruu6o.{Hocrs BblnoJrHeHlrff

yue6nofi 3a[aqr4, ee o6serr]rBH]'Io rpyAuocrb u co6crnesHEre Bo3MoxHocru e€ perrenux;
ycTaHaBJII{BaTb [p[qLIHHO-CJreACTBeHHbre CBfl3rI; CTpOr.rTb JrorulrecKLl e cyxAeH,Ltfl,

yMo3aKnroqeuun (uri4yKTr.rBHbre, AeAyKTr.rBHbre lr ro aua-nornu) 14 BbrBoAbr;

co3AaBarb, [pI,IMeHrrb r.r npeo6paroBbrBarb 3HaKoBo-cuMBoJlr,rtrecrr,re cpeAcrBa, MoAeJrr{ pr

cxeMbr In, petueHux yue6nrrx u rro3HaBareJrbHbrx ga4aq;

o6rqenolr:oearemcrofi KoM[ereHTHocrr,r s o6Jlacrr4 r.rcloJrb3oBaHr4,

unSopuauHoHHo-KoMMyHHKaqI{oHHbrx rexHororuft (l,IKT-roMnereHTHocrfi); n$opMr.rpoBarb

lepBonaqarbHble [peAcraBneHlrs o6 u[erx v o MeroAax MareMaruKr.r KaK o6
yHIrBepCanLHOM r3blKe HayKLI I{ TexHLIru,I;

Br.rAerr, MareMarr.rqecKyro 3aAarry B.qpyrr.rx Ar.rcuHnnrrHax, B oKpyxaroqeft xr.r3Ht4;

[oHHMarb I4 Hcnonb3oBarb MareMarprqecKr.re cpeircrBa HarnfiAHocrn (pucyuxl.r, qeprexr,r,

cxeMbr r.r Ap. ) Anq rlnnrocrparlur.r, r4HTepnper ar\Lrr4, apryMeHTarlr.{H ;

noHI{MaTL cyITIHOCTb anrOpI{TMI,IqecKI4x npe4nucanufi t4 4eftCrnOnarb B

cooTBeTcTBr,rr4 c npeAnoxeHHblM anropr{TMoM.

O 6yu anryuilc n n onyu um s o 3 t4 o ctcH o c mb H ay qumbc n :

[naH r4po Barb cBoro r4H p.uBu4y anbHyro o6pa: onarenb Hyro rpaeKTopr{rc ;

florb3oBarbcq rupa6orauHLIMI,I Kpr{Tepr.{tMI,I oueHKH u caMooIIeHKrl, r{cxoA, Lr3 uenv
r.r r4Melorur4xc, Kpr{Tepr4eB, pa3Jrr4qarr pe3ynbrar r4 cnoco6u 4eftcrnufi;
caMocroflTeJlbHo [naHl4poBarb anbrepHar]rBHbre [yrpr Aocrr.rxeHr.rx qelefi, oco3HaHHo

nrt6uparr nau6olee o$$extnnnsre cnoco6br perxeHuff yue6nsrx pr no3HaBareJrbHbrx 3aAaq;

HaxoAI{Tb B pa3nl..IqHblx LlcrorrHr4Kax ran$opuaqurc, ueo6xoguuyro Ltfl perrreHr.rfl

MareMarlrqecKl{x npo6neu, I4 [peAcraBJrffTb ee n noHsfirofi $opMe; npr,rHHMarb pe[reHr4e

B ycnoBuflx HerroJrHofi u Hs6sIrounofi, ro.{Hofi r.r BepoqrHocrrofi un$opuaquu;
BbIABIararb rl4[ore3bl [pI4 perIreHI{I{ yue6nsrx 3aAarr pr [oHHMaHr.r-s Heo6xo4urrlocru I,Ix

rpoBepKr.r;

caMocroqreJlbHo craBHTb qeJIH, nu6upam H co3AaBarb zrnropnTMbr Anq pe[reHq,
yue6uux MareMarur{ecKux npo6nervr;

nnaHzpoBarb u ocyrlecrBn.fiTb AeqTerbHocTb, HanpaBneHHyro Ha perxeHHe

3alaq 14ccJreAoBaTeJrbcKoro xapaKTepa.

RonnyuuxamunHwe Wf:
O1yuanryuilcn uayuumcn:

optaHll3oBblBarb yue6uoe corpyAHr4rrecrBo n c:oBMecrHylo AeqrenbHocrb c yr{HTeneM

H CBepCTHr,rKaMU;

oflpelenrrr, ueJrr,r, pacnpeAenrrb Syurqr.rr.r u poJrr4 yrracrHr{KoB, ssar,rN,roAeftcrBoBarb H

HaxoAurb o6uue cnoco6rr pa6oru;
pa6orarr B rpyflne: HaxoApITb o6ulee pelreHr{e u pa3perrrarb rouslartr Ha ocHoBe
corJracoBaHr.rq no3urlprfi u yuera r,rHTepecoB;

cJryurarb napur€pa; $opuynupoBarb, apryMeHrr4poBarb csoe N,rHeHr4e.

O 6yu anryuil c n no nyu um 6 o 3 Mo )tcH o c mb H ayqumb c n ;

caMocTorreJlbHo opraHl{3oBblBarb yue6uoe n:annaogeficTBile B rpy[ne (onpegelarr o6qae
ueJrr.r, AoroBapr4Barbc.[ Apyr c ApyroM r{ T.A.);

orcral4Bar{ cBo}o rorrKy 3peHl{.f,, npr{BoAHTb apryMeHTbr, noATBepxLal.trx $axranar.r;
B AHCKyCCUTT yMeTb BbrnBr4HyTb KoHTpapryMeHTbr;



yrrl4Tbcs KpI4TI'ITIHO OTHOCLrrbcfl K CBOeMy MHeHr,rro, c Iocror.rHcrBoM rrpn3HaBarb
omu6orrHocrb cBoero MHeHr.rf, (ecnu oHo raKoBo) u r<oppexrr.rpoBarb ero;
IIoHI'IMaJI rlo3l,Iqurc Apyroro, pa:lJrr.rqarb B ero pequ: MHeHr{e (rouxy speunr),
AoKa3areJrbcrno (apryueurrr), (paxru; rlrrrore3br, aKcr,roMbr, Teopuu.

IlosuaoamanbHue WI:
O6yuanryuilcn uayvumcn:

crpol'ITb rolErrecKl,I o6ocuosaHuoe paccyxAeHne, BKJrroqiuoulee ycraHoBJreHr4e
[pr.rqHHHo-cneAcTBeHHrrX Cnasefi ;

Bbrqr.rrbrBarb Bce ypoBHr,r reKcro Bofi uH$oprr,t a\upr;
yMerb orlpeAeJltrTb Bo3MoxHbIe r4crorrHr4Ktr ueo6xo,4rEuux cne,qeunfi, npor.r3BoAr.rrb
lor{ cK un (f opuaq r4u, a1aJlvt3HpoBarb r{ oueHr{BaG eE 4ocronepHocrb ;

co3AaBaTb MaTeMaTI4qeCKlIe MOAeJrr4 ;

upeo6pasoBblBarb unQopuaq[Io I{3 oAHoro Br.r.qa B apyrofi (ra6nuqy B TeKcr, Ar.rarpaMMy r.r

ry.).
O1yvatoryuilca eosuocrcHocmb Hayqumbcfl :

aHanr.r3r.rpoBarb, cpaBHr{Barb, xnaccusuqupoBarb u o6o6ula.rr Saxru u sBJreHHf,;

ocyulecrBJlflTb cpaBHeHHe, KJlaccuQuxaquro, caMocroflTeJrbHo nu6upar ocHoBaHHfl ta Kpr4Tepr.rpr

AJr.fl yKEaHHbrx Jrorr{rrecKr.rx ouepaqufi ;

caMocroflTeJlbHo I,Ic[oJIb3oBarb pa3Jrr,IrrHble BI4AsI rrreHI,L (rE:yvaloulee,
rrpocMorpoBoe, o3HaKoMplTenbHoe, [o]IcKoBoe), upuerrabl cnyrxaHufl .

ucloJrb3oBaTb MaTeMaTUrrecKI,re cpeAcTBa AJL U3yrleHufl, vt otr]lircal,J.us, peanbHbrx npoqeccoB
u r^nlleuuit;

He3aBI,ICI,IM OCTVT il KpUTI4TIHOCTI{ MbIIIIJIeHI,I'.

rIpe4uerusre:
Vpaeneuua

O 6y v aroryuilcn u ayvumc n :

perrrarb cr{creMbr ABy( ypaBHeurEft c AByMfl nepeMeHHbrMr{;

rIoHI'IMarb ypaBHeHI4e KaK BaxHefiuryrO MareMarl,rqecKyro MoAeJrb Arq orr4cat6fl, Lt r,r3yr{eHr,L
pasuoo6pasHbx peaJlbHbrx claryallufi, peurarr reKcroBbre 3aAaqr.r zurre6pauuecKr.rM MeroAoM;
lpl'IMeHsrb rpa$uuecxue upeAcraBreHu.s AJrfl r.rccJreAoBaHr4.f, r,r pemeHlr, cracreM ypanHeuufi c
AByMfl nepeMeHHbrMr{.

O 6yu anryuil cn nonyvum 6 o slvt o JtcH o c mb ;

oBJIaAerb crIeqEiuIbHbIMI,I [p[eMaMH perxeHr.rs cncreM ypanueuufi; yBepeHHo npr{MeHrrb
au[apar ypanHeuuil AJL peIxeHLIs pasuoo6pasurx 3aAaq r,r3 MareMarr,rKu, cMexHbrx
npeAMeToB, rrpaKTHKlr ;

rlpHMeHsrb rpa(fu'recrl4e [peAcraBJleHrrfl AJu r4ccJreAoBaHu.,r ctrcreM ypanHenuft, coAepxarqux
6yxneuuue xosS$rnqueHrbr.

Hepaoerucmoa

Odyaaruryuilcn uayvumcn:

noHI'IMarb repMI,IHoJIotlIrc u cr{MBoJII{Ky, cBs3aHHbIe c orHorxeHr4eM HepaBeHcrna, cnoficrna
rrHcJroBbrx HepaBeHcT;

pelllarb mlnefinrre HepaBeHcrBa c oAHofi nepeueusofi u ux cucreMbr; peurarb KBaAparHbre
HepaBeHcrBa c ouopofi na rpa$uuecKr.re

npeAcTaBJreHlds;

npI'IMeHflTb annapar HepaBeHcrB AJI, pelreHr,rs 3a,4arr r.r3 pa3nurlHbrx pa3AeJIoB Kypca.

O 6yu anryuilca nonyuum B o 3M o )tcH o cmb :



oBJIaAerb pa3Hoo6pa3HhIMI4 npLIeMaMI{ AoKasareJr.bcrBa HepaBeHcrB; yBepeHHo rpr.rMeHrrb

annapaT HepaBeHcTB An, peilreH[ff pa3Hoo6pa3Hbx MaTeMaTr.rrrecKr,rx 3aAaq, 3aAaq r.r3 cMexHbrx
IIpeAMeTOB LI npaKTIiIKLI;

npHMeHflTb rpaSI4r{ecKI,Ie npeAcraBJIeHI4, AJrtr lrccJreAoBaHr,rs HepaBeHcrB, cr{creM HepaBeHcrB,

coAepxarqr4x 6yKBeHHbre Ko300r..ruHeHrbr.

Oynx4uu
O1yuanquilcn uayuumcn:

noHl{Marb H HcrIoJIb3OBarb syHrqlaonaJrbHble noHrrl{t, rsrm (rcpMHHbI, CT,IMBOJII4IIeCKI.Ie

o6osuaveun.a);

crpollTb rpa$uru 3neMeHrapnsx Qyuxqufi, uccreAoBarb csoficrsa irucnoBbrx $ynrqrfi Ha

ocHoBe r.r3yr{eHuq rloBeAeHuff ux rpa$nron;
noH[4Marb Qynrqnro KaI( BaxHefirnyro MareMarr4qecKyro MoAeJrb Ars om.rcaHus npoqeccoB l.r

qsreHfifi oKpyxarcqero MI{pa, rpr{MeH.,rrb Syrrxquonaarnrrfi s3brK An, olprcaHr,r, vt

r4ccneAoBa]Hufl, 3aBvrcrttraocrefi MexAy su:uvecxuMr,r BeJII,rtIrlrHaMI'I ;

noHuMarb vt I4c[oJlb3oBarb fl3brx IlocJleAoBaremuocrefi (rcpuuuu, cLrMBoJIHqecKr.Ie

o6osnaveuur);

npllMeH.srb $opuylu, cBq3aHHbIe c apu$uetu.recrofi H reoMerpuqecrofi nporpeccpruwr4, *l
anrapar, c$opnauponasnuft npl4 u3ytleHur4 Apyrux pa3AenoB Kypca, K perxeHr.trc 3aAarr, B ToM
qrlcne c KoHTeKcroM r43 peallrrofi xu3Hrl.

O 6yu anquilcn nonyuum 6 o 3wo)tcH o cmb :

npoBoAI4Tb I{ccJIeAoBaHI,Iq, cB.rr3aHHble c H3yrlenrreM cnoficr:n $ynrqnfi, B ToM rrllcJre c
ucnonb3oBaHneM KoMnblorepa; Ha ocHoBe rpa(furon r.r3f{eHHbrx (pyHrqufi crpouTb 6olee
cJIoxHbIe rpa$uxrE (rycouHo-saAaHHble, c (BbrKoJrorbrMr,r)) TotrKaMr4 u r.n.);
[IcrloJlb3oBarb $yHrqIaoHaJlbHbre npeAcraBneHu, H csoficrsa Synrrlnft pemeHuq
M aTeM aTr4 r{e cKr,rx 3a\aq I,I3 pa3Jrr.rrlHblx pa3AenoB Kypca;

pelxarb rou6unupoBaHHble 34aqv c nplrMeHenneu QopuyJr ,?-ro qJreHa r.r cyMMbr nepBbrx n
qneHoB apla@rvreruuecxoft ?I reoMerpuqecxofi nporpeccufi, npr.rMenr, [pr,r groM alnapar
ypanHeHrafi r.r HepaBeHcrB ;

tIoHI4Marb apla$ueru.recKylo I{ reoMerpilrrecKyro fiporpecc]rr.r KaK Qynxqull HarypanbHoro
apryMeHTa; cBr3blBarn apraSrr.rer[qecKyro nporpeccrrro c ruaneftHbrM pocroM, reoMerpuqecKyro

- c 3KClOHeHrIHanbHbrM pocToM.

Sne.uenmot np urc,tad uo fi uameuamunu
O 6yu arcu4uilca uayuumcn :

pICtIoJIL3oBaTL B xOAe peIXeHI,Iq 3aAaq 3neMeHTapHbIe npeICTaBneHUIfl., CBfl3aHHbIe c
npu6luxenHbrMr{ 3HarreHr,rqMl{ Benr{qLIH ;

llc[onl3oBarb [pocrefiurue cnocobu npelcraBnetux il alarfi43a crarl,rcrl,ItlecKrax AaHHbrx;
HaxoAr,rrb orHocr{TenbHyro qacrory r.r BepoflTHocrr cnyuafi uoro co6rrrur;
pemarb rou6uHaropHble 3a,{aqu Ha HaxoxAeH[e rrr4cra o6rexros ulu rou6uHauyrfi.

O 1yvaroryuilca nonyuum lo3lvto)tcHocmb :

noHflTb, r{To rrt4croBble AaHHbIe, KOTOpbIe r{cnoJrb3},roTc, AJU XapaxTepr,rcTr.rKr.r o6rerros
oKpyxarcuero MI4pa, flBJlslorc, [per.rMyruecrBelrHo npu6nrax€HHbrMr.r, trro rro 3aflvct4
npra6luNeuHblx 3Harlenufi, cogepxarlr4xcfi n uusopiraaq[oHHhrx r.rcrorrHr4Kix, MoxHo cyAr{Tb o
rrorpemHocru npu6nuxeHr4, ;

noHflTb, t{To norpellrHocrb pe3ynbrara srtqprcreHufi AonxHa 6rrrr coH3MepI,IMa c
florpe[rHocTbro t4 cxoAHbx AaHHbrx;



flpuo6pecrl{ rlepBoHarlarbHblft olrbrr opraHr,r3arluu c6opa AaHHbrx npu npoBeAeHur{ olpoca
o6ulecrnenHoro MHeHLIx, ocyulecrBJrrlb ux auairr.r3, npeAcraBJrfiTb pe3ynbrarbr onpoca B BHre
ra6rulqu, Ar{arpaMMbr;

upuo6pecrn orIbIT flpoBeAeHl{fl cryr{aHbrx gKcrrepr{MeHToB, B ToM r{r.rcre c noMoulbro
KoMnblorepHolo MoAenI'IpoBaHHfl , HHTepnperar\Lrvt I4x pe3ynbraroB;
Hayr{urbcs HeKoropblM cneql{aJlbHrru npu€rrlau perxeHr4s xou6usaropHbrx sa1aq.

ParAen 2. CaepxaHrre reM y.re6uoro Kypca
Hepaeeucmea
r{HcrosHe HepaBeHcrBa il LIx cnoftcrsa. Iloqleusoe croxeHr.re u yMHoxeHr4e qr4cJloBbrx

HepaBeHcrB. Jluueftsue HepaBeHcrBa c oAHOft Uepeueuuoft r.t ux cr{creMbr.
ocHosHaq Ilenb: no3HaKoMLIrr o6yraroIrlraxcfl c rrpprMeHeuue: HepaBeHcrB An, oueHKra sua.{eHr4ft
eupaNenufi, ertpa6orarb yMeHlIe perxarb ruueftuue HepaBeHcrBa c oAHofi uepeueugofr u ux
cplcreMbl. Ceoficrsa qucJloBblx HepaBeHcrn cocraBJr.firor ry 6azy, ua r<oropoft ocHoBaHo pe,,eH,e
lusetsrx HepaBeHcrs c oAHofi [epeMeHrrofi. Teoperr,rbr o rrorrJreuHoM cJroxeHr.ru rr yMHoxeHr4r{
HepaBeHcrB, HaxoAI'ITb [p]IMeHeHr.re npI,I BbrrroJrHeHr4r,r npocrefiurr4x ylpaNuesufi Ha orIeHKy
BbIpaxeHI'Ifi uo MeroAy rpaHI,Iq. BnoAslcg floHsrus a6comoruoft uorperuHocrlr r{ Tor{Hocrr.r
npz6rulNeuu.f,, orHocl,Irelrnofi [orperxHcfcru. Yueuu, npoBoAr{Tb AeAyKTHBHbre paccyxAeHr.r,
loryr{alor piBBI{TI'Ie KaK rlpu AoKa3arenbcrBax yKa3aHHbrx reopeM, TaK r,r trpr.r BbrnorrHeHHH
ynpaxHeHHfi na AoxasareJrbcrBa HepaBeHcrB.

B cessu c pelxeHlleu lunefiurtx HepaBeHcrB c oAuoft nepeMeHHo: Aaercr rroH.,rrr,re o qrrcJroBbrx

rlpoMexyrKax, BBoArrcs coorBercrByroqr4e Ha3BaHr.rs rz o6oguaqeHufl,. Paccrr,rorpeHr.rrc clrcreM
HepaBeHcrB oAuoft lepeuenuofi [peAluecrByer o3naKoMJreHr.re yqauuxcfl c roHrrg.sMr.r
nepeceqeHr{ s. u o6re1wHeH[rs MHoxecrB.
llpu peIxeHI{I{ HepaBeHcrB HcrloJrb3y}olc, cnoficrsa paBHocr.rJrbHbrx HepaBeHcrB, Koropbre
pa3bflcHrlorcfl Ha KoHKperHbIx nplaMepax. Oco6oe BHr,rMaHr.re cneAyer yAeJrHTb orpa6orxe yMeHr,rfl
pelxar rpocrefiurue HepaBeHcrBa BuAa axlb, ax(0.(:,"' span:,,>
B arofi TeMe paccMarpl{Baerc.fl TaKxe perxeHue cr,rcreM AByl( Jrr{Hefinrrx HepaBeHcrs c oAHofi
nepeMeHHofi, n UaOrHocrr.r raKI,Ix, Koropbre 3anr.rcaubr B BLl,4e,4nOfiUrrx HepaBeHcrB.
Koadpamuunan Qynx4ua
(Dyuxqlrr. Cnoftcrsa (fynxqufi. KnaAparul,rfi rpexuleH. pasroxeHue KBaAparHoro rpexqneHa Ha
MHoxr.rreJrr{. (Dynrqua y : ax2 + bx + c, ee cnoftcraa n rpa{ur. Creueunax $yuxqrar.
OcuosHa.s IIeJIb: pactullpllTb cBeAeHr.rs o csoficrnax $yuxuuft, osuaxouurr o6yuarculuxc, co
csoficrsaMra ra rpaSnroM KBaAparu.rHoft $yuxquu. I
B ua'{are reMbl clIcreMarl,I3l{pylorc{ cBeAeHr4s o $yuxqusx. flonropflrorcr ocHoBHbre [oHflTlrs:
4yururls, apryMeHT, o6lactr onpereJreHr.rx Syuxqnu, rpa$ux. ,(alorcx rroHrrr,r.rr o Bo3pacraHLrLt Lt

y6unauuu Syuxqun, upoMexyrKax 3HaKouocrof,HcrBa. Ter,r caMbrM co3Aaercr 6asa Arq ycBoeHuq
csoficrr xnagparuuuoft H ctenenHofi (pyur<uufi, a raKxe Ails Aalssefiruero yrny6leuur
Qyuxqnonalbublx npeAcraBneHufi upu rc3yqeHr,ru Kypca alre6prr 14 Harriu aHanr.r3a.

IIoArorosHreJIbHbIM IrIaroM K u3yqeHr,rrc cnoftcrn xnaAparuuHoft Synnqr{, sBJrrercf, TaKxe
paccMorpeHl'Ie BOlpOCa O KBaAparHoM TpexrureHe r4 ero KopHrx, BbrAeJreHr,Iu KBalpara AByrueHa
I{3 KBaAparHolo rpexqJleHa, piBJIOXeHT{r.r KBaAparHoro rpexrureHa Ha MHOXr.rreJrIr.
I'lsyueuue KBaAparr.rtruofi Qynxqvru Haquntrerc, c paccMorpeHux SyurcqLtLr y : ax2, ee csoficrs Lr

oco6euuocrefi rpa(fuKa, a raKxe Apyrux qacrHbrx BHAoB KBaAparr4r{uofi SynxUuu - $yuxt\uir y :
ax2 + 6, y : a (* - -)'. 3tu cneAeHus HclloJlb3ylorcfl lrpu u3yqeuuu csofrcrB KBaAparu.{uofi

Qyurquu o6uqero BLrAa. BaNno, qro6rr yqarqprecf, rroH.f,Jrr{,.rro rpa{ux $ynxquu y = ax2 * bx * c
Moxer 6urr nolyrleH Ir3 rpa(lraxa Qyununu y: ax2c [oMorrlbro AByx napanJreJrbHbrx [epeHocoB.
llpuevrn rocrpoeHr{x rpa$lrxa Qynrquu y = ax2 + bx + c orpa6arbrBarorcf, Ha KoHKperHLx



npr.IMepax. IIpu srona oco6oe BHr,rMaHr,re cneAyer yAeJTHTE Sopur,rponaur.rrc y yqarquxc, yMeHr.r,

yKa3blBarb (oopAl{Harbl Bepmr.IHbI napa6onu, ee ocb cr,rMMerpr{H, HanpaBJrenue nersefi napa6olrr.
flpn u:yuenun srofi TeMbI Aa-nrnefiruee pa3Blrrr.re nonf{aer yMeHr{e HaxoAr.rrb no rpa$ury
npoMexyrKl Bo3pacra],1.:as, t4 y6smauux rfynxqrau, a 'raKxe npoMexyrKrrr, B Koropbx Synrqul
coxpaHreT 3HaK.

O6yvarorqraecfl 3HaxoMrrcq co csoficrsaNdu creneHHofi (fynrqutl y : xnnpu r{erHoM lr HeqerHoM

HarypanlHoM noKa3aTene n. BnoA[rtcq noHrrl4e KopH, n-ft cTeneHr,r. OHu nonyqa]oT
npeAcraBneHlle o HaxoxAeHar.r 3HarreHr4ft xopnr c noMorrlbro KiubKyrsropa, npt,rqeu nupa6orra
coorBercrByrorrlnx yrraenuft He rpe6yercx.
Hepaoeucmea c odnort nepeuennoil
I-{elue ypaBHeHHr. ,{po6nue parlrroHaJrbHbre ypaBHeHr4ff. Hepaneucrna nropofi creneHr.r c oAuofi
nepeMeHHofi . Meroa r.rHTepBanoB.

OcHosHa, uenb: cllcreMarl{3l{poBarb u o6o6rqurb cBeAeH[q o peueHlrr4 ueJrbrx u 4po6uux
paul{oHanbHblx ypaBHenIafi c oAHoft flepeMeHHoft, c(foprraupoBarb yt!{eHr.re perrarb HepaBeHcrBa

,u[a a*' * bx + c >0 uma ar2 + bx + c (0, r4e a I 0.

B srofi TeMe 3aBeplxaerc, I.I3f{eHI{e pauproHirJrbHbrx ypaBHeuufi c o4Hoft flepeMeHHofi. B cssgu c

3rI4M npoBoAI{Tc, HeKoropoe o6o6ulenne u yuy6Jrer{rre cseAeHufi o6 ypanneHnffx. BeoAsrcq
noHrrllq uenoro paIIHoHaJIbHoro ypaBHeHr4fi u ero creneHrl. O6yuarorqraecx 3HaKoMflTc, c
peIxeHHeM ypanHeulafi rpersefi crelreHr4 n trerBeproft creneru c noMorubro pa3noxeHr.r, Ha

MHoxLIreJII4 t4 BBeAeHII{ Bc[oMorarelsHofi nepeMeHrrofi. Meroa peflreHu, ypanHeHrafi flyreM
BBeneHLIfl BCnOMOrareJIbHbIX nepeMeHHbrx 6y4er mupoKo r.rcnoJrb3oBarbcfl n lalrnefirxeM npr.r

pemeHHH Tpr.rroHoMerp[qecKr4x,lorapu$ur4qecKr{x u rpyrr4x BHAoB ypanneHuft.
Pacurzpxrorcr cBeAeHu, o perreHHr.r .qpo6Hux parrrloHanbHbx ypannenufi. O6yualoquecfl
3HaKOMflTC, C HeKOTOpIIMI4 CIeIII4aIIHLIMI,I npI4eMaMI4 pe[IeHI,Iq TaKI,IX ypanHeUUfi.
tDoprrarlponaHl4e yMeHzfi peuars HepaBeHcrBaBu[aax2 + bx * * c > 0 uma ax2 + bx + c<O, u\ea+
0 , ocyulecrBrsercq c onopofi Ha cBeAeHr4x o rpa(fr.rre KBaAparuunoft Synrqun.
O6yuarorquec, 3HaKoMsrcq c MeroAoM HHTepBanoB, c rroMorrlbro Koroporo pemarorcq HecroxHbre
paqr{oHanbHbre HepaBeHcTBa.

Hepaeencmea c deynn nepemeHHbu/tu

YpanHenue c rByMq nepeMeHHbIMI.r r ero rpa$rEx. Cucreuu ypanueurEft ntopofi crerreHr.r. PeureHue

3aAaq c IloMoIrIbIo cHcreM ypanneuufi nropoft crerreHn. HepanencrBa c AByM, [epeMeHHbrMr.t r4 r.rx

CI4CTEMBI.

OcHosHas uenb: Bblpa6orarr yMeHHe perxarb npocrefimue cr{creMbr, coAepxarque ypaBHeHr4e

nropoft creneHl4 c AByM{ nepeMeHHbIMt4) v reKcroBble 3aAavl4 c noMolrlbro cocraBrreHl,Lfi TaKI,Ix

CHCTCM.

B laHnoft TeMe 3aBep[Iaerc, n3yr{eHlre c[creM ypanneuufi c AByM, nepeMeHnbmr.r. OcHosHoe
BHLIMaHLIe yAenqercq cl{creMaM, B Koropbrx oAHo }r3 yparuenufi nepnofi crerreHu, a Apyroe
eropofi.

I4ssecrHrIft o6yuaroqnMc.f, cnocob noAcraHoBKr{ HaxoAr{T 3Aecb Aamuefiuree rpr.rMeHeHze 14

no3BoJrfleT cBoAI4Tb peilreHl4e TaKHx CHCTeM K perxeHr.rrc KBaApaTHoro ypaBHeHr4q.

Ossaxouleuue o6yuatorqraxcr c flpr{MepaMr{ crrcreM ypanneuuft c AByM, nepeMeHHbrMr.r, B

Koropblx o6a ypaBHeHH, ntopofi crerreHr4, AoJrxHo ocyqecrBn flTbcfr c 4ocrarouHofi
ocropoxHocrbro r4 orpaHur{plB arbcs, npocreft ruuMr{ npuNrepaMr,r.

Ilpunleveuple H3BecrHrrx o6yuarorur.rMcq rpa(pnxon ro3Borqer npr.rBecrr.r npr.rMepbr rpa(fuuecroro
pe[IeHl4fl cHcreM ypaeHenr.rfi. C noMotllblo rpaouuecrux npeAcrauennfi MoxHo HaursAHo
noKa3arl o6yvarorquMcq, r{To cl4creMbl AByx ypaBHeuuia c AByMx [epeMeHHbrura: nropofi crerreHr{
Moryr HMeTb oAHO, ABA, Tp74, qeTblpe perxeHilfl r4Jrr.r He r.rMeTb pemeuufi.



Paspa6oranurrft MareMarllqecrcuft alnapar rro3BoJrrer cyrqecrBeHHo pacmIzpHTb Knacc
coAepxareJlbHblx TeKCTOBbIX 3aAaq, peuaeMbrx c noMorrlbro crrcreM ypanuenufi.
I4eyueHue reMbl 3aBeplxaerctr BBeAeHr.reM floHsrt4fi uepaneucrBa AByM, nepeMeHHbrMH r4 ct4creMbr
HepaBeHcrB c AByMfl nepeMeHHbluu. CneAeHLL o rpaSuxax ypaauenufi c AByMs [epeMeHHbrMr.r
I{cnoJlb3}'iorct IIpu I{Jlnlocrpallur.r MuoxecrB perxeHufi sexoropbrx rrpocreftruux HepaBeHcrB c
AByMr [epeMeHHbrMr{ E r.rx crrcTeM.

3n erwe n mot np uxn ad a o fi uameuamuK u
MareuaruqecKoe MoAenupoBaHHe. Ilpoqeururre pacqerbr. llpu6rraNeHHbre BbrrrlrcJreHr.rfl.
OcuoaHHe [paBI'Ina rou6unatopl,IKl{. C)rnocuremuag qacrora v BeporrHocrb cryuafiuoro
co6urus. KlaccuqecKoe o[peAeJIeHI{e BeposrHocru. Ha.rzumHbre cBeAeHufl, o crarucrr.rKe.
ocuosHa.fl ueJlb: o3HaKoMI'ITr o6yuaroquxefl c fioH.flTr.rrMpr nepecraHoBKu, pa3MeureHr.rr, cor{eraHHfl
H coorBercrByloul'IMu $oprtaylaMH Ans [oAcr{era Lrx qucna; BBecrr4 rroHflTr4s oruocure,msofi
qacrorbr H BeporrHocru clyuafinoro co6sr:rus.
I'IsyueHue reMbl HaquHaercs c pelxeHarfl, 3araq) B Koropbrx rpe6yercx cocraBr.rrb re vtru r,rHbre
rou6unaqull SJIeMeHToB H troAcrlurarb Lrx g]rcJlo. Pagrgcnsercs xou6uuatopuoe [paBr.Ino
yMHoxeHI'If,, Koropoe llcloJlByerc, B AalruefirueM nplr BbIBoAe Qoprrayn Arfl noAcr{era qr.rcna
lepecraHoBoK, pasMeIrleuufi u coqerauuft. IIpu usyreHrrr4 AaHHoto Marepuala seo6xoArdMo
o6parurr BHI'IMaHI'Ie o6yvaroquxca Ha pasnuqr4e noHqrufi (pirMerileHr4e) u (cor{eraHrze).
c$oprrauponarb y HI'Ix yMeHLIe onpe.{eJlflTb, o KaKoM suAe xoN,r6 usa\uil 11Aer peqb B 3aAaqe.
B .qanuoft :reue o6y'rarcquecs 3HaxoMqrcfl c HairanbHbrMr{ cBeAeHHsM}r H3 Teopuu neporruocrefi.
BeoAI'Ircs IIoHflTI'Ie <clyvaftuoe co6rtrue)), (orHocl{TeJrbHarr qacrora), (BeporrHocrr c.nyuaitHoro
co6rnas>. PaccuarpuBalorc{ crarucruqecxr4fi u xraccu.{ecxufi [oAxoAbr K o[peAeneHr4]o
Bepof,THocrl'I cly'rafiuoro co6snus. Baxno o6parurr BHrrMaHr.re o6yuarorquxcr Ha ro, rrro
KJIaCC[qecKoe onpeAeJIeHI'Ie BeposrHocrr,r MoxHo rrpHMeHflTb rOJrbKo K TaKr.rM MOAeJTTM peirnbHbrx
CO6TTTAfr, B KOTOPbIX BCE I{CXOAbI qBJI'IOTC'I 

PABHOBO3MOXHbIMII.
V ucao o ue n o cned o s amenbHo cmu
tlzcrosrre flocneAoBareJlbHocrur. ApuQi'reruqecKa, r{ reoMerpuqecKa, nporpeccuu. oopnaynu n-
roLIJIeHa LI cyMMbI rlepBblx n ruIeHoB [porpeccl{u. Becrouevno y6rrBa]oruffr reoMerpr.rqecKarr
nporpeccr.rf,.

ocHosuas IIeJIb: Aarb floHrrl{.s o6 apuslaerzuecxoft Lt reoMerpuqecxoft rrporpeccusx KaK
qr,rcJroBbrx rrocJreAoBareJrbuocrflx oco6oro BlrAa.

llpu zsyueHHu TeMbI BBoAI'ITct [oH.,ITLre locneroBareJrbHocrr,r, pa3brcHflercs cMbrcJr repuuHa <n-ff
r{neH flocreAoBareJlbHocrll), nrtpa6atunaerc, yMeHI,re ucrroJlb3oBarb I,rHAeKcuoe o6osHar{eHye.
3ru cBeAeHIl.u Hoc.f,T BclloMoraremuufi xapaKTep u ucflonb3yrorcr Alrfl r43yqeHr.rf,
apuSrtreruuecxoft u reoMerpr4.recxoft uporpeccrafi .

Pa6ora c SoprraynaMn n-ro qreHa I{ cyMMbr rrepBbrx ra qJreHoB tlporpeccufi, nonrzuo cBoero
OCHOBHOIO Ha3HaqeHI'Ifl, IIO3BOJI.f,9T H0OAHOKpaTHO BO3BpaIIIaTbCf, K BsILII4CJIeHI4SM,
TOXAeCTB9HHbTM npeo6pa:oBaHr.rflM, perxeHrrro ypanHeuufi, HepaBeHcrB, cgcreM.
PaccuarpuBalorcs xapaKTepllcrl,IqecKpre csoficrea apu$rnreruuecxofi u reoMerpr4r{ecxofi
uporpeccufi, rITo [o3BoJlrer pacull4p]ITb KpyrnpeAnaraeMblx3aAarl.
Anzedpa s ucmopurtecKoJtr pa3s umau
3apoN4eune alre6pst, KHHra o BoccraHoBneHr.ru t4 rrporr{BonocraBneHr.r}r Myxarraue4a anb-
Xopesrr'ru. Llctopux Sopuuponauur MareMarr{rrecKoro fl3brKa. L1wopux pa3Br,rrr{f, rroHsrr.rtr

Qyur<qran.

JI.@. MaruIEIIxuft. II.JI. 9e6uures. H.I,I. Jlo6aqescKuit.B.fl. Eyuaxoncxrafi. A.H. Konrraoropoe. (D.

Buet. II' Oeprraa. P.,{exapr. H. Tapranrr..{. Kapaauo. H. A6elr. E. flacxa,rr. JI. llusaHcr<aft. K.
faycc.
Iloomoperu ue (umozoeoe)



OcHosHa, uem. fIosropLITL, 3a(pem.rrb ra o6o6uprr6 ocHoBHLre 3HaHflf;, HaBBrKr.r, nolyueuusre r 9

KJracce.

PasAer 3. TenaarnqecKoe nJranr{poBanrre

Ile HaurueHoeaHne pa3AeJroB r4 TeM Bcercr
IIACOEI

B rou rrHcJIe Ha:

ypoKrr KOHTpOnbHbre

/nponepounue pa6orsr

I Hepaeeucrna 20 19 I

2 Kna4parnunar Synrqnr 36 34 2

-) 3leuesrrr [pr4rna.{Hofi uarelaarzru 15 14 I

4 r{Hcrosrre nocJreAoBareJrbHocrl4 17 16 I

5 floaropeHrae 9 9

6 I4rorosrrft KoHrponb 5 4 I

7 llroro 102 96 6

9



Ilpunocrceuue
KaneuaapHo-TeMarrrrrecKoe rrJraHrrpoBaHrre

J\b

ypoKa
Ha:nasne reMbr ypona nara npone,[enr.rq flpunaeuauue

(ropperuur aar
n revr)

rro trJraHy
(Ns yve6Hofi

ueleru)

uo Qaxry
(aara)

I-,rasa l. Hepaneucrea (20 vacon)
llonropeuue.
$1 rluc;ronEre HepaBeHcrna (3 uaca)

I Ilonropeuue ocHoBHbrx uoHqrr4fi Kypca 8 uacca I

2 9ucroerre HepaBeHcrBa I
3 qzcrosrre HepaBeHcrBa I

$2. Ocrronnsre csoiicrBa qucJ'roBrbrx

IlepaBerrcrB (l .rac)
4 OcHoeHrre csofi crna rlprcJroBbrx HelpaBeHcrB 2

$3. CaoxeHrre u yMHoxeHrre quc;roBr,rx
HepaBeHcrs. OqeHnnaHue 3HaqelHr,rs
Bbrpaxenrrn (3 uaca)

5 CroNeuue qucJroBbrx HepaBeHcrB 2

6 YlrHoNeuae qrrcJroBbrx HepaBeHcrrl 2

7 OueHusaHue 3HarreHr.rs BbrpaxeHarr J

$4. HepareHcrBa c oAsofi repeMeHHofr (1 .rac)

8 Hepaeenc'rna c o4nofi uepeueuuofi 1
J

$5. Perueuue;lunefinbrx HepaBeHcrB c oAsofi
rrepeMeHHofi . rluc,roBbre rrpoMexyrr<u (5
.racon)

9 LlucrosHe npoMexyrKra 1J

l0 Peruesue mauefiurrx HepaBeHcrn c oAuoft 4

11 Perueuue lnsefiusx HepaBeHcrn c oAuofi 4

t2 Peureuue za1auuit cBoAsrurrxcs K perxeur.rrc 4

13 Peruesue zara:auit cBoAsrquxcs K perxeHr.rrc 5

$6. Cncretrr,r,ruueiiubrx HepaBencrB c oAsoii
repeMeHrroii (7 uacon)

14 Ilepeceueur4e qr.rcJroBbrx fipoMexyrKoB 5

15 Cucrelru lr.ruefiurx HepaBeHcrn c o4uofi 5

16 Cucreuu nunefinrx HepaBeHcrn c oAsoft 6

t7 Cucreuu lnsefistx HepaBeHcrn c o4uoft 6

18 3 agaruuit, cBoArrrdr.recs K perxeHr{ro cr{ creMbr 6

t9 O6:opurrfi ypoK rro reue <HepaBelrcrBa) 7

20 Koumpotouan pa6oma lbl no mewe
<Hepaaeucmsa))

7

I-,rasa 2. KsaaparuqHafl Syurcqnn (36 uacon)

$7. flonropcrrue n pacmuperrrre cBcAerruii o

Oyrrxqun (2 uaca)
2t Ilonropeuue rd pacmnpeHue cBeAeuufi o

0yuxquH
7

l0



22 IlonropeHue r.r pacuupeHr.re cBeAesufi o

Synrqrau
8

$8. Cnoftcrna Synrcquu (3 uaca)

23 Hy:ru $ynrqun 8

24 llporrrexyrKu 3HaKonocTorHcTBa $ynrquu 8

25 IlpovrexyrKr4 Bo3pacr a:alas, n y6unanur 9

$9. llocrpoenue rpaQura Synxquu y = kf(x)
(2 uaca)

26 flocrpoeHue rpa$nra $yHr<qvu y: lrf(x) 9

27 Ilocrpoenae rpa$ura $yurquu y: kf(x) 9

$I0. flocrpoeHue rpa$uxon SyHrcquu
y = f(x)+b u y: f(x+a) (3 qaca)

28 flocrpoenue rpaSura by sxuuuy :f(x) + b l0
29 Ilocrpoeuue rpa$n xa $y m<uuuy :f(x + a) l0
30 flocrpoeuue rpa$uxon $ynrqrau

y - f(x+a)+b u y : tfr + a)z +b

10

$11. I(naaparuqHarr SyHrcqlrn, ee rpaQluc u
cnoficrea (8 uacon)

31 KnagparuuHar $yuxqur 11

)Z A:rropuru nocrpoeur{l rpaSura xnagparuuuofi 11

33 floc'rpoeuue rpaSura KBaAparr.{qnofi $yHrqrara 1l
34 flocrpoeuue rpaSura KBalparr.rqnofi $ynrqrau 12

35 Csofi crsa KBaAparr4r{sofi tbynruura t2
36 Ceofi c'rsa KBaAparr4qHofi $ynrqur.r t2
3l O6:opnufi ypoK no reMe <KsaAparr.rrrHa, l3
38 Koumponuuan pa1oma Ne2 no me.^le

<KeadpamwHan Syurcqun, ee zpafiux u
ceoilcmaa))

l3

$12. Peruegrre KBaAparHbrx nepaneHcrn (6
uacon)

39 Arropurtra pe rreH r.{s KBaAparHbrx HepaBeHcrB 13

40 Peruesue KBaAparHbrx HepaBeHcrB 14

41 Peruesne KBaAparHbrx HepaBeHcrB 14

42 Peureuue KBaAparHbrx HepaBeHcrB 14

43 3agauux, c BoArrqprecfl K perxeHr.rlo KBaAparHbrx
HepaBeHcTB

l5

44 3 aaauvtn, c BoArrrluec, K perxeHr,rro KBaAparHbx
HepaBeHcTB

l5

$13. CrrcreMbr ypaBHerruri c AByNrfl
[cpcMerrrrbruu (6.racon)

45 fpa$uuecrufi rueroA perxeHr{s cr{creM
yparuenufi c AByMff rrepeMeHHbrMu

l5

46 PerueHne cncreM ypanHeHzfi MeroAoM
IIoIcTaHoBKr.r

16

47 Peruenne cr4creM ypanneHzft MeroAoM
IIoAcTaHoBKr.r

t6

48 Peureune cr4creM ypanueHufi MeroAoM
croxeHI4.fl

16

lt



4L) Merol 3aMeHbr [epeMeHHbrx trpu perueHr{r4
cr.rcTeM ypanueuuft

t7

50 Onpe4eneuue Korr.rqecrBa perxeHrafi crzcreurr
ypanHeuuft

17

$ I 4. MareMaruqecxoe Moger'rupoBarrue,
Peurenue 3aAarr c rroMorrrbro cucreM
ypaBHeH{ii nropoil crerreHrr (6 vacon)

51 MareMaru.{ecxa.s MoAeJIb 3aAarru 17

52 3ranu perxeuus nplrxnalHo fi saraltu l8
53 Peureuue npr.rKnaAHbx 3a.{aq c noMorrlbro

clrcreMbr ypanueuufi c AByM, nepeMeHHbrMr4
18

54 Peureuue 3a.{aq c [oMorrlbro cucreM ypanneuufi
nr:opoft crerreHr4

l8

55 Peuenue 3a.qaq c noMolubro cucrelr ypanueuufi
nropofi creneun

t9

56 Koumponuuaa pa6oma Ns3 no meMe <perueuue
rceadpamuax HepaseHcme. Cucmeuu ypaaueuuit
c deyun nepeweHHbtMu))

t9

frana 3. S,reuenrlr rrpHK,rIaauoii
MareMarrrxu (15 vacon)

$15. IIpoueIITHLIe pacrlerbr (2 .r:lca)

57 Ilpoqeururre pacrrerbr 19

58 Ilpoueuruue pacrrerbr 20

$ I 6. ,4,6co.rrrcTHarr r{ orHocrrreJrbrrafl
rorperrrHocrrr (1 uac)

59 A6colroru€ur H orH o cuTerbHaq rro rperlrHocrr,r 20

$17. OcuoBubre rpaBrrJra rcotr6uuaropurcu (3
uaca)

60 Kou6usaropHoe npaBuno cyMMbr 20
61 Kona6uuaropHoe [paBlrJro npoH3BeAeHH, 21

62 Korra6ranaropHoe [paBirJro [por43Be,AeHr{, 2t
$18. tlacrora rr BepoflTHocrb clyuafruoro
coOnrruq (2 .raca)

63 Hacrora r.r BepoflTHocrr c-rryuaftuoro co6rnus 21

64 tlacrora r.r BeporrHocru cnyuafinoro co6rnuq 22

$ 1 9. K,raccllqecKoe orrpeAe!'rerrue
Beporrrrrocru (2 .raca)

65 Kraccu.recxoe oupeAeJreHr,re Bepofl'rHocrr4 22
66 Kfiaccn.recKoe onpeAeJreHr,re BeporrHocru 22

$20. Ha.raJrsHbre cBeAeurrfl o crarucrure (5
uacoe)

67 C6op aauunx. Cnoco6u npe4craBJreHr.rfl
AaHHbrx vr ax aljurr'.3

/_)

68 CrarucruqecKr.re xapaKTepucrr.rKu )urfl, alutu3a
AaHHbIX

Z)

69 Peueuue crarr,rcrr.rqecKr,rx 3aAaq

70 O6sopnrrft ypoK no reue <3leMeHTbr
[pr4KJraAHOfi rrrareuaruxu >

24

t2



7l Koumponuuan pa1oma Np4 no meMe
< 3neueumu nput<aaduoil uameuamuKu ))

24

f Lra ea 4. LI u c,t onrte [oc!'IeAoBare,'IbII ocrll
(17 vacon)

$21. Yuc",roBr,re floc!'reAoBareJrbHocru (1 uac)

72 9uc:rosrre nocneAoBareJrbHocrl{ 24

$22. Apu$MerrrqecKafl nporpeccun (4 uaca)

IJ Ap n $rr,r eruqecKaq nporpeccu, 25

74 ApraSrrae'rraqecxaq nporpeccuq 25

75 Apra @rr,teruqecKarr nporpeccu, 25

76 AprlSrvrerur{ecKafl nporpeccn, 26

$23. Cymnra n repBbrx rrJreHoB

apu$nreruqecrcoil rporpeccuu (3 uaca)
77 Cyrrarraa n nepBbrx qneHoB apu$laeruuecroft

IIporpeccr.rH
26

78 c yrr,Iu a,? n epBbrx qJreH o B aplr srraerrauecxofi
fiporpecc[r4

26

79 Cyrvrua n repBbrx qJreHoB apu(fueruruecrofi
IIporpeccr.rH

27

$24. Ieonerprrqecxas nporpeccnn (3 uaca)

80 f eouerpuuecKa.s nporpeccr{fl 27

81 f eorraerpuuecKa.f, rtporpeccuq 27

82 f eonerpuuecKa, rrporpecc?rs 28

$25. Cyuma n repBbrx qrreHoB

reoMerpuqecxoit rporpeccuu (2 uaca)

83 Cyuua n nepBbrx qneHoB reoMerpuqecrofi
npofpeccr{r4

28

84 Cylaua n flepBbrx rureHoB teoMerprzqecxofi
npofpecclr14

28

$26. Cyuua 6ecrcoueqnofi reouerplrvecxofi
rporpeccuu (4 uaca)

85 Cyuua 6ecronequofi reouerpuqecrofi
IIporpeccr4H

29

86 Cyrvrrraa 6ecroseqnofi reouerpuqecrofi
IIporpeccl,In

29

87 O6:opHsrfi ypoK rro renre <Hr,tcJroBr,re

IIocneAo BaTeJIbHocTLr )
29

88 Roumponuuan pa1oma Ns5 no meile <Vucnoeauz.
nocnedoeamerbHocmu ))

30

flonropeHr.re n cltcreMarrr3auun yue6Horo
Mareprrafla (9 uacon)

89 [efi crnHx c parrr4oHanbHBrMr4 Apo6m,rra 30

90 Csoftcrea creleHrl c uenbrM noKa3areJreM 30

91 C gofi crna apra$rraeruvecroro KBaAparHoro
KOpHfl

31

92 Kna4paurue ypaBHeHux. Teoperraa Bprera 3l
93 Czcreurr .nunefisrx HepaBeHcrn c oguofi

nepenaenuofi
31

94 Kna4paruuuar SyHrqvtfl, ee rpaSur u csoficrsa 32

r3



95 Peuresue KBaAparHbrX HepoBoHCTB; 32
96 Cucreusr ypanuenafi c IByMfl rrepeMeHHbrMr.r 32

97 3reueuru npuKnalHofi uareuarzxu 33

Llrorosaq KoHTpoJrbnar pa6ora (5 .racon)

98 Irlrorosas KoHTpoJrbH ax pa6 or a 33

99 Irlrorosaq KoHTponbHar pa6ora aa
JJ

100 I4roroua-s KoHTponbH ax pa6ora 34

101 I4rorosas KoHTpoJrbH at pa6 ora 34

102 Pa6ora saA ouru6xaMr.r Lrroronoft lc/p 34

l4





PACCMOTPEHO
[poToKon 3aceAaHr,Ig rreAarorlrqecKoro

coBera Jtlbl or 28.08.2019 r.

COTJIACOBAHO
3 aMecTr.rTeJrb Ar4peKTopa

no yue6Ho-pocruTarelruofi pa6ore

Ab/-, Pouanesxosa H.A.
,/ 29.09.2019 r.
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