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I. ilosculrreJrbHas 3arrrrcKa

llporpavrrvra B crynr.rreJrbHbrx ucnmrauufi cQopr"rupoBaHa Ha ocHoBe
rocyAapcrBenHofo craHAapra cpeAHero o6rqero o6pa.:onanrdlr, coAepxagr,rr MareMarr4qecKr{x

.qllcqrannl4H Ia3 fipr.IMepnrrx o6pasoBareJrbubD( rrporpaMM cpeAueno npoSeccr.roHaJrbuoro
o6pasonanul. llporpauMa BKJIIoqaer s ce6s pa3Aenbr cneAyroqux Ar{cqvnJrr{H - MareMarnra (qnx-rr
o6rqeo6pa:oBareJlbHbrx AI,IcqIanJrr{H), ereiraenrrr errcrrrefi MareMarr,rKv, Teopvs. nepoxrnocrefi r,r

MaTeMaTruIqecKauI craTr{cTr4Ka, crarr4cTKa. BcryuareJrbHoe r4crrbrTaHr{e [poBoAHTcs e (foprvre
TeCTI{pOBaHLIt.

II. Cogepxaur{e [porpaMMbr no [prrKJragHoft MareMarr{Ke

Mareuarura (qurc.u o6uleo6pa3oBareJrbHbrx Ar{cqun.rrnu)
flpeo6pa:oBaHl{e arre6parauecKux BrrpaxeHr4fi. Yrvrem: ucnoJrb3oBarr npno6perenHbre

3HaHVt vlylaenvrfl, B [paKTl,Iqecrofi 4erreJrbHocrlr r{ rroBceAHeeHofi xagHr{; flpoBoAr,rrb rro
I{3BecrHbIM lpoprvryuarvr n [paBI{JIaM upeo6pa^:oBa1vrfl,6ynnennrrx BbrpaxeHlrfi, nxluouarorqlx
crefleull, pa,4LIKuInbI, norapu(furt 14 TpnroHoMeTpuqecKI4e QyHxqr.ru; Bbrrrr{cnf,Tb 3HaqeHr.rt
rILIcJIoBbrx u oyrcnennrrx BblpaxeHr{fi, ocyrqecrsrss Heo6xoAr.rMbre rroAcraHoBKr4 r{
npeo6pasoBanus.

Ocnoerr rpl{roHoMerpkrr4. Yuetr: ilpr.rMeHrrb ocHoBHbre rpr,rroHoMerpr4qecK[e roxAecrBa
u (poprvrynu rpllfoHoMerpnfi [ns, BbrtII{cJIeHr.rs gua.reunfi Tpr{roHoMerpr4rrecKux 6y"rq"f

9ucna, KopHH LI crerleulz. JlorapuQrvr. Yvem: HaxoAr.rrb 3HaqeHplf, KopHr narypamnofi
crerIeHLI, crerleHu c paI{r{oHiInbHbIM rroKa3areJleM; HcnoJrb3oBarb olrpeAeJreHrne r,r csoficrsa
norapra(f ua npr,r HaxoxAeHr.rr.r 3Haqeuur norapu $ua.

Onpegeneuue u rpa(fur (fynrqun. Csoftcrna $ynrurafi. I4ccleAoraur.re (fynrquu. Yuem:
HaxoAl{rb o6racru ollpeAeneHns,w o1llacrr{ 3HaqeHr.ra (pynrquz; o[]rcbrBart no rpa$rEry
rroBeAeHpre u cnoficrsa (pynrqnv;

Oupe4erenrae ra rpa$rzr< lpynxqnu. Csoftcrna Qyuxqd. Yruerr: orrucbrBarr uo rpa(fury
rIoBeAeHrIe u cnoficrea (lynxqzu; I{ccneAoBau (pyurqura Ha MoHolonHocrb, qerHocrb r,r

lepuoAl,ItlHocrb; HaxoALITb rro rpa(fury rorrKr{ sKcrpeMyr\{a u nau6olbrrree u HalrMeHbrrree
3Har{eHI{s Qynrquu,3Harb ocHoBHbre sJreMeHTapnue $ynrqurr; Bbrrrucr-srb 3HaqeHue (fymqnrr rro
3Haarsnl.Iro aprryeHTa; olpeAeJIrITb rroJroxeHr,re roqKu ua rpa(fure rro ee KoopAnHarau u nao6opor.

Vpanuenua u cldcreMbl ypanHeuufi. Vlraerr: pe[rarb KBaAparHbre, paqlroHarrbHbre,
[ppaq]IoHanbHble, noKa3areJlbHble, Tpr{roHoMerpr.rqecKl{e }I rorapu$rvruqecKlIe ypaBHenurl;
HcrIoJIb3oBarb Nrs. upu6rnNeHHoro perxeHr,rs ypanuenuft rpa(puuecruft uero,q. Cocralrsrr
ypaBHeHHr r{ clrcreMbr ypanueuuft rro ycJroBr{ro 3aAar{u.

HepanencrBa LI clacreMbl HepaBencre. Vlferb : pemarb KBaAparubre, paq]roHaJrbuble,
noKa3arenbHble I4 rorapuSuuqecKr.re HepaBeHcrBa, r{x crrcreMbr; r4clroJrb3oBarb rpa(frEuecrufi
MeroA 4nx npu6nr{}KeHHof o pelreHr4{ HepaBeHcrB

llpoltano4na.f,. YN{em: Bblqucr-rrb rrporr3BoAHbre gJreMeHTapHbx Synxqd; cocraBJr{Tb
ypaBHeHI{e KacareJlbHoft x rpa$uxy lpyuxquu; Bbrrrr,rcJr{Tb cKopocTb r.r ycKopeHr{e [rrflrrpoqecca,
3aAaHHoro (foprraylofi unra rpaSuKoM ; HaxoAlrrb sKcrpeMylmr, uau6olrmr{e E HanMeHbmr{e
3HaqeHr,rr (fynxqafi.

llepnoo6pa:Ha',u r{HTerpan. Yrraerr: BbrrrHcJr-srb nepnoo6pa:Hbre gneMeHTapHbx QynKrlr,ri
[suepeuze reoMerpfitlecKl,Ix BeJIHqLTH. Yuerr: pe[rarb rrnaHr4MerpuqecKr4e 3a4aru Ha

HaxoxAeHlle reoMerpuqecKllx BeJInqlrH (AluH, yrJroB, nnoulaAefi). ifsam rroHflTr.re BeKTopa,
KoopAlrHar BeKTopa, yMerb BbrrroJrHrTb orreparlprr4 c BeKTopaMr.r. Pellrarr upocrefiurue
crepeoMerpl{rrecKl{e 3a4aqx Ha HaxoxAeHr{e feoMerpuqecKr,rx BeJrr{rrr.rH (Anrau, yrJroB, nlorqa4efi,
o6terraon); I{cnoJlb3oBarb nplr perreHur.r crepeoMerpr{rrecK}rx 3aAaq rrJranr{MerpriFrecKrrre Qarru r
MeroAbI. MoAenupoBarb peaJlbHble cr{TyaquhrHaf,3brKe reoMerp}Ilr, r{ccJIeAoBaTb rrocrpoeHHbro



MoAeJII'I c ncrIoJIb3oBaHIreM reoMeTpl4qecKnx IIoHJITnft ;peIIaTb npaKTLIqecKI{e 3a,qaq14, CBt3aHHbIe
c HaxoxAeHr{eM reoMeTpI4qecKr.rx BeJrr4qr,rH.

Sneuenrtr reopuu BepoflTHocrefi. yMerb: BbrrrrlcJrrrb Beporrnocrr{ co6blTr.rft c
I'IcnoJIb3oBaHHeM KraccuqecKoro onpeAeJreHrrr Beporrnocreft; rvlo4elr{poBarb peaJrbHbre cilTya\kr,r
Ha l[3blKe reoplll4 BepotrHoc^tefi u crarl{cTI,IKI,I, BbrtI}IcJUITb BepotTHocTI{ goObITI,Ifi c upurrleueHlleM
BeporTHocTHbX MeTOAOB

Sneprenrrr crarl{cruKll. 3nars ocHoBubre xapaKTeplrcrrrKpl nrr6opounrur.4aHHbrx - o6reu
nrr6opxa, cpeAHee. Yuerr: aHaJIr,I3LIpoBarb pe{urbuble qucroBbre AaHHbre, npeAcraBJreHHbre B Br{Ae
ArIafpaMM, rpafrHroe, ra6nw4 aHanll3r{ponarr rEH$opMarlr{ro crarr{crr.rqecKofo xapaKTepa; pemarb
lpaKTr,IqecKr,Ie 3aAatrr,r ua o6pa6orry qucroBbrx crarr.rcrl,rqecKr.rx .uaHHbrx.

S.neueurrr nnrcruefi MareMarrrnrr
Ocnonlr mlneftnofi alre6pu 14 alanrurrvtqecxofi reoMerpr{u. Marpuqrr u o[peAenr{Tenr{.

Cucreuu lprnefinrrx ypannenufi. Berroprr, 4eficrnux HaA BeKTopur". Cr.-rpuoe rrpov3BeAeHr.re
BeKTOpOB.

3neuenrrr MareMarl,IqecKofo aHanr.r3a. llpe4en (pynrqrzu B TorrKe. flpannna
gu$SepeHqr{poBaHr.rr. flpousno4nair cJroxHofi $ynrcquu. flponsnoAHaa lpyur<quu n
roqKe. 3xcrpeuyu (pynxqau.

Sneuenmr I{HrerpaJlbnoro ucqucJrenrdfl. Heonpegeleuuufi r{HrerpirJr. Oupe4eneHnrnl
HHTerpan. (Dopnayna Hrrorosa-Jleft6HIaqa. MeroArr BbrrrrircJreHr,rr HeorrpeAeJreHHbD( r,rgTerpaJroB.
feonterpuuecKl{e u $usuvecKl4e rrpunoxeHr4fl o[peAeneHHoro r4HTerpala. Cnoficrna

orrpeAeneHHoro Lr HTefpana.

Teopun Bepoqruocrefi u MareMaruqecKas crarrrcrr.rKa
3lerrlenrlr r<ou6ranatopl{Kl{. Onpe4erenprr BeporrHocreft. Teopeuu cJroxeHlrr pr

yMHoxeHI'Is BepotrHocreft. 3aroH pacnpeAereHr.r.s BeporrHocreft o4nouepnofi 4racrperuofi
clytafinoft BenuqI4HbI. rluclontre xapaKTepracrr.rKlr Ar.rcKperHbD( clyrafiHrx BeJrr.rqrrH.

BapuaquonHrtft px4. flonuroH rI rrlcrorpnMnra. Xapaxrepr{crr4Kr.r Bapr{aq}roHHoro psAa
O cHosHrre [oHsrrzr o6 oqeuxax [apaMerpoB paclpeAeJreHr,rs.

CrarncrrrKa
flpe4uer, MeroA kr 3a/la'qr4 crarllcrrrrr{. llonsrue crarr4crntrecKoro ua6ruoAeurar, gTilrlbl

IIpoBeAeHI{t lI [porpaMMHO-MeTOAOJIofHqecKLIe BOIIpOCrI cTaTLICTLIIIeCKoTO ua6mO4eur.rr. @Oprrlrr,
BI'IAbr r,t cnoco6rr opraHI43aIIr4Lr crarucrr4qecKoro na6ruoAeHus; orIeHKa roqgocrg crargcrnqecKoto
ua6nro4enr.Is. CrarucrlrqecKail cBoAKa. MeroA rpyn[upoBoK B crarr.rcrr.rKe. CrauacruqecKrle
ra6nuqrr. f pa$uuecroe uso6paxeHr.re crarucrurrecKr4x AaHHbD(.

A6comorsble BeJIlIq?IHrr. Otgocr4TeJrbHble Berr,IqI,IHbI. Cpe4une BetIurrl{Hbl B crarr,Icrl,IKe.
floras arel kr Bapvrar\krrr B crarr,rcrr{Ke.

III. Tecr AJrfl nocryrlarcIllnx na 6ase cpeAuero npoQeccuoHaJrbHoro
rrJrr{ Bbrcrtrero o6paroBaHuq

Tecr cocrovlT u314 saganuir 6asonoft u rroBbrrrreHuofi croNHocru. B 6rasr orBeroB rJrt
za4ayuit 4,5,6,7, 10 sanocsr HoMep BepHoro orBera;.ur.f, 3aAaHr.rfi 1,2,3,8,9,lI,lz,13,14 s
6raHK orBeroB BHoctr rrI{cJIo (qeroe HJrr.r KoHeqHyro AecrrurrHyro apo6r) - pe3yJrbrar perrreg}rt
3aAarrr4.

3a\auns. coorBercrBylor MarepvaJraM cafttawww.fipi.ru r4cairrahttps://fepo.i-
exam.ru./fgos pim struct



O6parqu saganrfi

Nl (nnegure orner)

Ee,ltn 
;f{.u} = .f 3 + 3g + ?, *o y''{- t} npwnx"ll&tr str{rrt*itr.te, }}s$t!{}*} ...

Oreer:

J\b2 (nne4ure orner)
fnaQ,"SSXu_1u111 .{}): o"-,p_9Ae-rrcnsofi Ha orpe3Ke [-2;7] uso6paNeu Ha pr.rcyHKe.

Tor4a HaraMeHbrrree 3HarreHue (fynxquu paBHo ...
Orner:

Nb3 (nnegure orner)

,{anrr BeKropbr a (l;2) ,

Orner:
E Q;q, v(4;2).Haftrpr Anr.rHy BeKropa a - b + v .

J\!4 (nnegure orner)
B ropo4e 48Yo Yzpoc.fiofo HaceJreHr.rs - Myxcrr{Hbr. flencr.ronepbr cocTaBJrrtot l2%o
nspocnoro HaceJleHu.a, upuu€rrr AoJIr rreucr,ronepoB cpeAlr xeHrrlr,rH paBHa 16%. [ls
coqllonofuqecKoro olpoca nuOpan cryrafturru o6pasorra Myxrr]rHa, npoNunarorquft
B groM ropoAe. Hafilure Bepotrl{ocrs co6rrrprs <nrr6pauurrft uyNunna sBnserct
rreHcr{oHepoM).

0rner:

J\!5 (nnegure ornerrr)
Pa6oruraralr MaJroro fipeArrpr.rf,Tr{t

ra6
ycraHoBr4nlr oKJra,qbr r{ [peAcraBr,rJrr.r pe3ynbraru (r ruc. py6.)
uefi:B BrrAe BapHarlrdoHHofo pflAa Taonuqeu:

Orranrr BapnaHrrr. rrrc. nv6.

50 60 70 80

Kparuocru 10 2 6 2

Onpe4ewtrr cneAylouue xapaKrepr.rcrr,rKn a) parrr,rax Bapr,raqxoHnoro pr4a; 6) cpeAHroro sroro
Pflra



Kpurepuu orleHrrBaHr{ff TecroBoro 3aAaHrrfl no upl{KJraAnotr MareMarrlKe

Kpurepun oueHr{BaH[r recra ocuoBaHbr Ha peKoMeHAaII]Ifrx AeMoBepclafi Ef3 rlo MareMar]IKe Ha

2023 r. r4 rrpoeKTa na2024 t. Pesylmaru pertreHlls BrrllcblBilrorcs s EnaHK orBeroB. 3aAanus

coOTBeTcTByIoT MaTeplIiIJIaM caitra www.fi pi.ru v cairTa www.i-exam.ru .

Tecr cocrot,rT lI3 14 sanlanuit 6asonoft u rloBblmeHHoft croxnocrll.

llepnn.mrre 6a;urrr recra rro nprrKJraAnoft MareMarrrne

J\b saraHu.fl flepsuqHuft 6arr
1

I

2 2

J 1

4 I

5

6 I

n I

8 I

9 z

10 z

11
a
J

t2 2

13 4

t4 J

Tecrosoe 3aAanlre orleuuBaercr rro 100-6a.nnrnofi cllcreMe. Marcurrtanrnoe rMcJIo

nepBr.rrrHbD( 6alnon 25. Cyrr.rua [epB[rlHbrx 6allon, na6paHnrx [ocrynaroquM rlo 3aAaH]IrIM'

yMHoxaerc.r ua lcos(p(pnqllenr 4. B peaylbrare BblcraBJlflerct LIToroBbIfi tecroerui 6arn.

,{na ycuerunoro npoxo}r(AeHlrr Bc'rylr,rreJrbHoro [cIrbITaHI{t no MareMarnKe rlocrynarcqeuy ua 6ase

cpeAHero npoQeccuonzrJrbHoro o6pasonaun-r Heo6xoAnuo ua6parr He MeHee 39 recrosHx 6arros.

flporparrluy cocTaBr,rJra - AorIeHT KaoeApbr rrplIKJIaAHofi uarenaarvr:K?rvt gKoHoMeTplIKI{

KosaneHxo Tamsua .{uurPuenua



AHO BO VnunepcLrrer (MI4P)
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