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I-{enm,ru

fucqun
o6paaonarelrH
<Marenraruqec
ycnelxHofo r43

coAepxaHr4s oc
(vrarenaaruvecx
MATCMATI{qECK

rzHQopuaruxu,
MATEMATIIqECKII

o cTr.r TBoprrecKr{ rro.4xoAr4Tb

M

M

1. rlEnrr ocBoErlvlfl 4rrcL\r{rrJrr4Hbr

BoeHr4s lr{cqunnr{Hu (rr,ro4ynr) ln.nmorcl :

opMl{poBaHue y cTyAeHToB MaTeIv{aTLIqeCxofr KynbTypbl :l1lpA3B]/lTue norurqecKofo
IIIJIEHT4 g;

pMlrpoBaHue QyH4anreHTaJrbHbDr sHaHuil npIz r43yr{ Hrdr4 BorrpocoB Teoperr4Ko-
oll(ecrBeHHofo orrucaHllf, MareMarr4qecKr.rx o6rerron, ocHoBHbrx npo6lena reopr4r.r

h MeroAoJIofLII4 I,IcrIoJIb3oBaHr4.f, anilapara MareMarr4rlecxoi JrotI4I(u,
srcqux re op err4r{ecxufi S yul arraeHT o rrficaHu.u $ yHr<qz o H aJrbHbrx crd creM ;

o6yuenue cocraBJreHlrrc MareMarl{rlecKrrx nroAeleft v ocHoBHbrM Mero.uaM
Hll1,fl 3al'a'c. reopl4l4 rpaf on, alre6prr Jlorlrr(r4, Teopr4r4 6znapntrx oruoruenufi z

DIIII MHO)I(CCTB:

rreHr{e peureHuro npvKnaAHbrx 3alar{ MaTeMaTI4qeCKLIMLI MeTOAaMH, pa3BHTI4IO

K perrreHzro npoQecczoHaJrbHbrx 3a4arr.

MECTO Ar4crlr4rrJrr4Hbr B CTpyKTypE ofrorr Bo
Ha <lucxpernax MareMarl4Ka )) orHocvrc-s K 6asosofi Lrac'rr4 ocnosHoii
i4 nporpaMMr,r rroAroroBKrz 6axalanpon [o HanpaBneHlrro 02.03.03

o6ecle.{eHr4e v a[MvrHncrpr4poBaHr.,re zn0opvaqr4oHHbrx crrcrel,{)). Als
IJxs. /aIJIJofr Suc]q.utttI4Hbl cryAell'r AoJDr(eH BnaAerr, o6sgarerr,HbrM MHHTTMyMOM

nnofi o6pa:osaremHofi tlpofpaMMbr rro MareMarrrr(e Anq AaHHofo HarrpaBreHr4q
aHarrr3a, aHururvrqecr<ofr reouerp:,1rpr, luuefiuofr. alre6ptr). 3narr ocHoBbr
a[aJrr43a, alre6prr, reoMeuprll4, coBpeMeHHbIe TeHAeHIII{U pa3BLrr]/lfl

F,ITTI4CJII4TeJISHOfi reXH:ldKr4 U KOM.rIbIOTepHbrx rexHolorufi. Yuerr, ftpl4MeH.srl
MeTOALI u BbIqIICJII4TenbHyIo TeXHIIKy Anfl peIxeHI.,Is [paKTI4rIeCKaX ga!.arc',

rlpofpaMMr4 Ha oAHoM I43 anfopl4TMl4qecKzx fl3brKoB, npoBoArrrb cpaBHrrreJrr,sr,rfi anarr43
ETb 3JIEMEHTAMI4 MATEMATI4IIECKOI'O AHTNII3A V OCHOBAMI4 ANTOPI4TMVI3ATLIV.uapauerpon. B

{ucqznn na Soprranpyer 3uaHn.f, 14 HaBrIKI4, ueo6xo4zrrabre B npaKTn.{ecxoft Ae.f,TeJlbHocrr{
xnanrzSuqupo HofocneqI4aJIucTa'Bpauxaxyve6Horo[poqeccaMo)I(eT6r,rrnvcnoJIb3oBaI{a
rrpr4 noAfoTo nrruycrcuofi xnaluQzraquonuofi pa6orrr.

AHI4PyEMbIE pE3yJIbTATblt OEyqEHVIfl IIO AI,ICIII4IIJII4H E

lhannpyeurre ynbrarr,r oOyqeHr.I{ ro AlrcqtarrJrr.rHe, coorHeceHHbre c ilna[vrpyeMbrMr4
PE3YJIBTATAMT4 ns OIIOII

flnaHupyetrr,rc pe3ylrbrarbr o6yveuun no Aucuun.lurre xapaKTcpn3ylouluc 3Tanbr
Sop*rupooaHtn rcounercuqufi (rroxa:are.nu ocBoeuus rcolrnercHulr u)

3"

I{oa
Sopuu pyenrsrx

KoM nererrrlH ii

Ypooerrs ocBoenfirl
KOMneTeHuut -

IIOJIHOE OCBOEHI4C

KOMneTeHULTH

3Hars:
r 6asossre 3HaHvrs, noJryqeHHbre B o6,qacru

MareMarurlecKux r{ (znn) ecrecrBeHHr,rx HayK.
Ynerr:
o ucrroJrb3oBilrb 6asosrre 3HaHur v3 o6racrn MareMa-

ThqecKHX 14 (unn) ecrecrBeHHbrx HayK n npoSec-
czo galr gofr ae.rlTerb Hocrn.

Blaaers:
. HaBbrKaMu atr6opa MeroAoB perxeHuq 3aAaq [po-

Seccnoua;lrHofi AeqrerlHocru Ha ocHoBe reoperzqecr(Hx
znaszh.

3Harr:
. MaTeMaTHr{erCKI,Ie OCHOBLI [pOfpaMMHpOBaHH.fl 14 t3l;IKOB

MMlrpoBaHH.s, opraHn3awau 6as AaHHbrx 14 KoM[b-

KOMTIETEHUHH

' flolHoe uJrr4 qacr Hoe ocBoeHI4e yxasauHotl KoMIrereHIII4t4



IOTepHOTO MroAenHpoBaHHr ;

. MATEMATI4qECI(}iE METOAbI OqEHKH KAqECTBA, HAAE)I(HOCTI4

H 3 q) O eKrr.rBH o crll nporp ar4M Hbrx rrpoAyKro B ;
O MATEMATI,IqC,CKUE MCTOAbI OPIAHI43|AIIHII

HHOopMarIHoHHofi 6esonacHocrr4 npr paspa6orrce 14

3 KC [nyaTarl.H u npof paMMHbrx rrpoAyr(ToB 14 flpof paMMHbrx
KOMIIJIEKCOEi.

Yners:
. ocyulecrBJrrrb o6ocHoeaHHtrfi nsr6op AaFrHofo

MaTeMaTHqejCKOtO AililapATa rrpz peIlIeHr.{U 3aAalr

npoQecczoualrHofi Ae.rrrenbHocrn.
Blarerr:
. HABbIKAMH IIP}IMEHEHH'I AAHHO|O MATEMATT'qECI(O|O ilII[A-

IJIEHI,IH KOHKPETHbIX 3A.[Aq.

pa:Ac.[oe/reru
relr u/utrrr

BugLr y.te6uoii pa6orsr,
Bt(Jt rorrafl

caM ocTonTeJtb Hyro
pa6ory cry4euros
u rpy4oerrrcocrs (n

O6r,e*r yue6uoii
pa6orsr,

c upilMeHcHucM
lrHTepattTH BltLrx

MeTOAOB

(r uacax / 7o)
o

F

t-

F

F

ElrHapnlre or pefrr4Hr-KoHrponb
Irbl

perirr4Hr-KoHTponb

l\e2

3renaegru
AHAJII43A

peilrr.rHr-xoHrponb
Ns3

3K3aMeH (2.7 uac.)

Hallrque B AHcrrH aHe KII/KP
tr4roro no Ancurrrrn 3K3aMeH (2.7 vnc.)

Pasaer 1. M
l) Ilounmue

MHOiCeC

4. OEbEM pI CTpyKlfypA AIICqIIIJII4HbI
Ar,rcrlr4rrJrr4Hbr cocTaBJr{eT 6 3a.reTHbrx enr4Hr,ru" 2 1 6 .racos

tDopnrur

Ter(yulero r(oHTpoJrrr
ycneBaeftrocTil,

Soprva
I poNrerKyro.r Hoii

aTTec'[auu1|
(no ce,ryecmpflrt)

Co4epxanue JreKurrorr H brx 3a.Hfl TH ii no A lrcqurrJr rrHe

olKecTBa H oToopa)fi eHHq"
wrHo)rcecmqa. Cnoco6ur sadauun'. n4Ho,rcecmc. Iloduunrcecm7e. Cpaaueuue
Paauououlubte MHoJrcecnxGa. RoHeHHbte Lt 6ecrcoueuuue M,Ho)rcecmca. Ol,rcpaLruru

HAd M.H . Caoilcntea onepaquri Had MHo)fiecmcaMu.
Hun. o6pas u npoo1pas npu omot;pauceHuu. Konnosutyun omodpqJrceHurl.. Tunut
uit. O 6 p a muu o c tnb u o d u o c m. o p o u u.nn o 6p amutv o c nlb.

Pasaer 2" Fn aplrbre oTHoureHHq.
3) Ynop Hbte napbt u Ha6opbt. Ilpnuoe npousledeHue MHo)rcecnxc. EuHapHde omHouueHLrt u

cnoco6bt Ltx sadaHutt. Mampuqa 1uuapuoz'o omHorileHun. onepaquu uad 6uuapuwntu

))

Pacnpe4eneuue q[cna tracoB, yKa3aHHbIX Ha [paKTrrqecKr4e 3agr.l'llfl n VfI, c y.reroM qacoB Ha KII/KP



onlHourc
omHourc

onxHowe
n

1,1

5) Omuoute
MHO)tCeC

B) Hopuaa
Hop

oduoil
J,lozuKu.

Mouo

Pa:gel4,
r 1)

npa6ura
covemaH

cepwuH.
Cansuoc

paccnxon

14.H

MH

Pasaer 2. En
CogepxaHne

U'IMU

uit.

o6pamuarc omHotLteHun. Rounosutpn 6uuapuutx omuouteuuii. cloilcnxsa

omuotaeuut). Tpausunluruoe u
Irlux e rcryun., cto sb eKryun u 6u erc4un.

uue clyurctluit a npoepauuax.

pe(nerccuauoe saJv.butaHLre. QyurctluoLtanbHbte
O6pasut u npoo1pasu. Cynepnosutlun (tyurc4uir.

cDarcntop-

2.paHuqd.

sKquqareHnlHocnlu. Ihaccut o,KguqqJreHmHocntu u ux ceoilcmaa.
.Omuoweuun nopndrca. Muuttualrbubre sleMeHmut. Bepxuue xt Hr,tJtcHue

v, qeHHue, nuueituo-ynopndoueuuut€ 'tt. ttoclltultuo-ynopndoueHHde tnHo)rcecm7a.

Pa:4e13. feopa JrorHKH.
6) Buc ut, onepaquu uad autcrcasbrlarrutrMtt. Jlozuveu<ue u 1umoaure onepaLluu. 4>opuynut

anee6put Ta6nw4at ucmuHHocmut Qtopuyn. PaeuocuLtuuocmu Qopuyn. Teopeua o
paBHoc no d cmau o a rce. P aa u o cunuuu e np e o 6p as o 6 aHutt u ynp ourcHu e rp o puyn.

7) faoilc HHocmb a aaze6pe aurcrcasarcauuit. Ilpuut4un daoilcmaeuuocmu. 3arcou

Beilua. |prue HH afl KoHbroKmuqHan HopMaJtwtan rfi opna. Anz opumtt nocnxp o eHun CRH@.
9) @yurc1uu anze6put nozuKu. Cyu4ecnrceuHde u Lrccyu4ecmceHHbte nepeMeHHbre. Eyneeu rfiyut<t1uu

e cpopuar ane6put lbtcKasbtlenuii. flHA u KH@. Coaeputeuuan dusurourffirurHan
cpopna. Anzopumtt nocmpoeHue C/fH@. Haxocrcdeuue C[H@ npu noA4ou4u Kapm

tpe.ueuuotlL Eyneeut Qyuxr4uu dayx nepe*reuuam.Cynepnosuquz rrtynrc4uil anze1put
o lrH br e c uc m e Mbt rpy u rcquil. Mu o z o H,x e H ut )Re e aarcuu a.

u ur e rpy u rcquu. C aam d a o itc me e uu at e cly u rct1uu. Kp um e p uil n o nH o nxu (m e o p e nt a,U o c m a) .

rcom6lurarop Hof0 alraJrrr3a"
rcou6uuamopuwx sadau u xalgaKmepucntut(a ux ocHoaHbtx nruno7. ocuoarrcte

rcou6uuamopurcu. ocuoauute rcou1uuamopuute rcourpuzypaquu.: pasweaqHut,
, nepecnxaHoercu. Pas6ueuun. Memod xtnnueuuit u. ucrcntoraeHuli.

'eopeMa 3ilnepa o cywr.I,re cmeneueil.
nodeparp. Cnoco6at sadauun zpafia. ()nteneuu
Ilymu, npocmoil nymb, qenb, t{oHnxyp,Lprut.

b, CUTbHAfl CGfl3HOCNIb.

bte sKcnxpeMarbHbte zadaqu. Aneopuntu teilrccmpur uaxocrcdeuun depeaa rcpamuailruux
uil. An z o p umu @ n o ir d a u ax o crc d e u un .A4 amp ullbt tcp amu ailruux ny n t e il.

Pa:ae,r 6" Oc oBbr TeopHH KoAupoBaHuq.
17) R KAK C4OCO? npeocmaqreHut

An(taeu
KOoU

Ba H OTO0pA)KeHUq"
r{ecKl{x za:g,gruit.

a, noduuottcecm6q. r\uaepauttut Beiqua. VnuaepcanuHoe MHoacecmao. O6uer)urteuue
Ifepeceaeuue MHoJrcecms. Pasuocmb MHoJrcecn16. Cu.ivuem.puuecKafl DctsHocru.b

Te op e murco -nH oJ rc e c n16 e Huut e np e o 6p os o B aHun.
un. O6pas u npoo6pas npu omotipaJrceHuu. Rounosu4un omo6pacrcertuil. Tunur
uu.

HHOCnIU.

oe rcodupoaauue. r\ocmamouuutit
ufl.

apHLIe oTHOIIIeHHq.
paKTuqecKprx zasxturt.

uttc\op.w.aquu. Rodupoaauue u dercodup,'oaouue,
np LB H aK e s au.utt o ti o d u o s u av u o c mu a n $ a c' umH o z o

l0) 3aurcu e Kraccbr Qyurct4uti. @yuru4uu, coxpoHnrculue KoHcm.aHmu 0,1. Jluueiluue Qtyurct4uu.

l2) Euuou H, a. Euuouuanauarc rcoe cp (tuqueHmbt ca oilcme a 6uu owuanuuwx rcoe Qt QuuueHm 06.
Tp" urc [Iacrcam.

pun rpa{oe.Paagen 5. T
I3) Ocuoeu onpedeneuun: zpaQ, ua.cmuuuutil zpacp,

l4) Ilnauapu z p a Q ar T e op e u a Ir o u mp azuu a- Ryp aru o s c rc o z o. Rp um e puil na au ap u o c mu. p a c rcp ac rc a
zpaQa. )

I5) 3ilnepoa 11 zoMuJrbmouoaut zpaQar Heo6xodu.A,t,bte u docmamouuue ycno6un. 3adaua n.oucKa

Koe HLrcno zpacpa.

IluKra a zpaQe.,\aydonuuute zparfut. Ocmoaur zpaQa.
I6) fluc

IB) uo e rcodup oG aHue. II ouexoycntoituueo e rcodupoa auue. Ro dupoe auue c ucnpaSleHu.ett.
oruu6orc.

Pa:ge.n 1. M
Co4epxauue

a4tn ou.tu6 o rc. B o s n o c r c u o c,mb uc np aB r e Hut ouud o rc.

C ogepxanue lrpaKTn qecKr{x 3:tHqrnft no Arr cqu rrJr rrHe

l) Mu

2)

npousaedeuue MHoJ{ecme. Euuapubte omHorueuun. fpaQtultecKue cnoco6tt :tadartun3) fiercap
o muou,Leuutt. Ceoiicma a omuowe uuil.



t6)

4) Cne 6uuapuute omHou,teHun. TpausumuzHocmb u pecpnerccucHocnlb onlHouteHUil.
o KB uB AneHmHo cnxu u p as 6 ue uuet tOmuout ue oKqugnreHmHocmu. Censu uecrcdy' omHourcHuev,

M

5) Omuoute Lte cmpozozo nopndrca. Omuoutemue Hecmpozozo nopndrca. Vnopndoueuuute
omH outeHutr. Omo6ptt.ttceHun.Omuouteuue coomgemcmrun. <Dyuruluouaaauute

anze6pa.

pa JrorHKr{.

6) One
paKTzqecK[x zaugrvfi.
uad rbrcKq3bt*eHunwu. @opuynu anze6u rozuKu. Ta6nutlut ucmuHHoctltu.

mH o c mb clt o puyn. P aa u o c un auut e np e o 6 p as o 6 aHun Q o puy n.

anze6put noauKu. Ta6nuuuoe u aHarumuuecKoe sadauue Tynesarx rftyrrc4uil.

3xa
7) @y,

Pean

Pennt4

Pa:4e13.
Co4epliaune

Co4epx<aHae
I1) Ocuosuat

nepec

I5) locmucrc
ocmoBHbl

Pae4e.r 6. Oc
Co4epxaHue

Pa:4e12" Bu
CogeprcaHue

B) Hopuan
cpyurct4uil (topuynamu.,[eoilcma euu t't e Qyurcquu.
e Qtopuar [H@ u KH@. Coaepu.terntbte HopManuuue (topuat. C[H@ u CKH@.

nocnxpoeHun CtrH@ u CKHQ.
9) Muozo )I{ezatxuua. 3aurcuymbte Kraccbt Qyurct4uil utze6pu JtozttKu. Rnacc Ps ra ero

CBOI,]CTBA Knacc P 1 u ero csoiicrsa. Klaccu flc,cra Z u S. Knacc M u ero csoftcrea.
l0) @yn n notrHoma. Ilonuate cucmeMbt rlyurquil. Kpumepuit llocma cfyurcquoruanauoil

no!,tHom.bl

Pa:ge.t 4" eurr,r rcom6 r{H aropllof o aHaJrIr3a.

aKcLtoMbr rcon6uuamopurcu. ,Upocmeilwue rcou6uuamopHbte
R

I2) Ilepec u. fpaQuvecrcoe npedcmaane,aue nepecmaHoloK.

CCKIIX 3AH[TI/Id.

ue sadauu. Pasueu4euun, pq3n4eu4eHun 6es nocmopeHuil. Couemauun.
paBeHCnx6a.

Couemauun

Pasaer 5. T
Hmo6.

un rpaQon.
Co4epxaune p aKTuqecKprx sarrsruit,

noHtrmwt nxeopuu zparpoa. Tunut zpaQoe. Mampuwtoe npedcnta7JteHue zpa(toc.
uad zparpaa,tu. Ilocmpoeuue zparloautx uodeneil sJreKmpuvecKux u KoMwymairyuoHHrx

I3) Ocuoeu

cxeM.

14) Mem. xapaKmepucmuKu zpaQa. Onpei)eneuue qeHmpa, paduyca, duauempa, ueduauut
zpacfta. P weH ue,Mu Hu.Mar{cHau sadau pasMeqeH un.

. Buuon Hunruoua. Buuou,uanuuute rcoe(tQuryueHmu.

mb u c6tt3Hocmb. Onpedeneuue KoMnoHeHnl

I4ueepcuu. leuepatlun
C a o itcma a 6uu o uuaaau am

c6tr3Hocn1u. fiepeaun. Ilocmpoeuue
lltupuHy. Anzopumttat no cnlpo e Hua

4UK,AO6 U UCnOnb3OBA.HUe OAHHbtx 3aoa11 G

Peweuue sadau, ceodntuuxcn x sa:daue o

KpamHa

npuJxolce uttx. Aneopumnut pacKpacKu eparrto.
pacKpac

depeauee c ucnor,tb3oaaHueM noucKa a zny6uuy u
oc moca Gieeu,te HH o?o ?paQa.
eilnepoeutx I,t eoMuJtbmoHolbrx

I7) AnQaa rcodupoaauue. Teopeua Maprcoeta o asauuuoit oduosuauuocmu an(tarsumLtozo
rcodupo-

lB) Rodut c
Mt(n).

un. Hepaaeucmao Marcuu,utaHa.Onmu.w.aauuue rcodu u ux ceoilcmaa.
HueM r oruu6ox. Ot4eurca rl1yurcquu M,(n). Rodu Xsunuuea. Otlerma Qlryurct1uu

Cogepxanue la6o paropHr,rx s:lHqrrii rro Arrcqu rrJrr{He

PasaeJ 1. u oro6paxeunn.
Cogepxranue bIX 3AH'IT}IU,

1) Moden onepaquu (nepeceqeHueD or,rt o6yx qucnoqbtx MHoJrcecm.B IJenu pn6omur:
dnn nuotrcecma,'
deyx KoHeqHbtx

usyqeHue cnocoooB rtucreHHozo \4.ooeruposa,\ut onepal4uu nepeceqeHusr
rcounwomepuotlt npo?po.n4Mbt dnn BbtnorHeHutt nepeceHeHun

MH

2) Moden ue ocHoqHbtx onepatpni dnn dayx uucro7abtx i4HoJrcecma. Qent, pa6omu: utyqeHue
cnoco6oe HucreHHozo uodenupoeauun ocHoz,nblx onepaquil dnn uuocrcecml; pa3pa6omrca

tpuoit npozpa 'uvt.bt dnn GbtnorHeHLt"fl gmux onepaquil uad deyttn KoHeuHbtM.u

bI Teoprrl| KoArrpoBarrHrr
I{CCKI'IX 3AHrTLIU.

pHbre oTHorlreHrrfl."
a6oparopHrrx gaHqrufi.



onepaquu (npn\,toe npou3qedeHue MHocrcecnx?)). U3yueHue cnoco6o6 \ucJteHHo?.o
M,OoeI un npnil4ozo npou3sedeltue A4HoJrcecmc. Pa3pa6omKa KoMnbrcnxepHoil npo?paM.Mbt
dnn aut,t r e H un nptrMo zo np o rcG eO e H r.,tfl 14 H o Jtc(, c n t G

4) Ilocmpoe ue Mampuqbt 6uuapuozo omLrcLueHufl. I'Isyveuue cnoco6o6 vucJteHLtozo
uoden Manxput4bt 1tmapuozo on'tHouteHltn. Paspa6omKa Koi/tnbrcmepuoti npozpaJvxMbt
dnn un MqmpuLlbt 1uuapuozo omHorueHLtn dnn dayx sadauuutx uuctrorbrx M,H.o)rcecnrc.

ceoitcma 6uuapuutx omuorueuuit. tr4syueuue caoilcme 6uuapuutx omHouerluli.
Pas K oMnb Io me p u o il np o ep a,t"ur,tar d nn )) cm aH o 6 r e Lt un c a o tic me 6 uu ap u ut x o m H ou t e H u it,
sadauuut c noMotl4bro Mampuqbt.

Pasge,r 3. JIOfIIKII.

5)

Co4epxaHue
6) Ilocmpoe

onepal4u

7)

B) fiaoilc

MUHUA4

Cogepxranue
I I) feuepaal

P

ts)

r6)

Pargen 1. Oc
Co4eprxaune
l7) Ilocmpoe

HE,IX 3AHqTHU.

ue ma1nutlat LtcnlLt.HHocntu, I4syueuue cnoco1oa u.odenupolaHun 6asoawx noewtecKux
Paspa6omrca KoMnuontepuoil npozpaJvrvbt azmoMamuu cKozo nocnxpoeHun m.a6nur1

nxu QopMyn qJx?e?pbr Jto?uKu.

Auanus 6 rPyun4uu. I4syueuue ceoilcme 1yneaurx Qyurquil" PaspaSomrca npozparvr^4u dnn
npo6e. caoilcme 6yneautx QyueLtuu c ue1onaututvt KoruuecmloM nepeMeHHbtx.

HHocmb a anze6pe nozuKu, I4syueuue nocmpoeHun ma6nu4ut
daoilc Hbtx 6yneautx Qyunpfi.

9) Muuuu

Paspa6omrca KoMnbromepuoil
ecKozo no cnxp oeHun ma6nut4 ucmuHH ocmu da oilcma euuutx Qtyuru4uu.

6yneaurx rpyurcquit hlemodo.u Kapm Rapuo. Llsyrlgr,r. oco1ermocmeil
6yneeam Qyun4uu uemodou rcapnt Rapuo. Peanusatlun uentoda dnn 6yneewx

HLIX 3aHfiTI,II4.

pasneu4euuil. Llsyveuue cnoco6oa vucreHHozo nodenupoaauun
Kon4nbrcmepuoit npozpaatnat dnn zeHepal4uu 6cex pa3Mett4euuit

ucmbtHHocnl.u

npozpaJVJt4.br

pasuettleuuu.
dnst sadauuurx

pa:uooCipa:ulre
HHTepaKTUBHbTX

Qyuru,pu mpex nepeI4,eHHbt.

1Q lfonuarc nrcM.bt rPyuxt4uil. tr4ccnedoaaHue dauuoti cucmeM.br cpynrcquil Lta noJxHonxy.

Pa:ge.l 4. enrur xou6rrH aropHoro aHaJr rr3a,

suaueuuti mp o c 6 reKcuKo zp acpuu e crcon nopndrce.
l2) Butuuc. ue Lrucra couemauuil. I4syueuue oco6euuocmeil ucnonb3o7aHun peKypcuu G

-GeHuu. Paspa1omrca KoMnuontepuoil npozpq.^twd dna zeHepa7uu LtltcrLo

couemaH

Pasaefi 5. T nn rpa{ron.
Co4eprraHze TOOHI,IX 3AHflTKIV.

I3) Ilnauap mu epaQa. I4syueuue ueo6xoduuutx u docmamoHHbtx ycnoauil wtaHapHocmu zpa(ta
P o KoMnbromepuoil npozpat4Mbt dnn n,poeeprcu ntqHapHocmu zpa(ta.

I4) Pacrcpac lepwuH epafia. Ilsyueuue npuHll,Lrnor npaaunuuoil pacKpacKu lepluuH zpacpa.
npozpalwMbt peLueHun emoil sadaqu Ha ocHo7e nocnedoaamerbHozo oJtzopumivra.

Haxo ue eitnepoaa Lluruxa 6 HeopueHnxupolaHHoM zpacfie. Llsyueuue anzopumMoa o6xodcl
HeopueH zpaQa, Paspa.6omrce KoM,nbromepuoti npozpaMMbt dnn uaxolrcdeuun
eilaepoaa a s HeopueHmupolaHHoM epaQe.

ue Kpamvaftutux n.apupymoq no oJxzopumnry feilrccmpu. ?Isy,1gyr. alrzop.uh,rtrtor
noucKa ailwux Mapu.tpynxo+ Ha lsBeuteHuutx zparltax. Pazpa6omKa Kor4nbtontepuoi
npoz. , p e anrcynu.leit anz opumu f eilrccmpu.

bI Teopurr KoAupoBaHuq"
a6oparopHrtx sale^sruil.
ue 6uuapuoeo rcoda fpen. I4syueHue atxzopumMa nocmpoeuun xoda fpen. Paspa6om.rca
'puoit npozpcuvti/tbt dnn nocntpoeuun ma6nutlat n-1umuozo xoda lpen.

10n ue rcoda XacpcPnaua. tr4zyueuue ntrtuHr4una cacamlut uuQopnaryuu no arzopunxMy
,^l . Paspa6onxKo npozpan4n4d, pearus.ynryeil anzopumu XarrtQnaHa c nocnxpoeHueil.

depeaa.

B npeno
5. OEPA3OBATEJIb]IIbIE TEXHOJIO|ITI4

BaHnu Ar4cr\vrnvlHl,t <<fl ucrcp emH an Jvr ame M amuKa>> HcnoJrb3yrorc.rl
o6pa:oearelrH TexHoJIOl-HH KaK TpaAr,rUZOHHbre, TaK U C [pr.rMeHeHneM aKTaBHLrx L1

MeroAoB oOyqeHr4

Anrunn fi r4HTepaKTHBHbre MeroAbr oOyqeHH.[:

f yrr rlo B af, AvrcKy c cvr fl. ( nc e np axruqecKile z auxru x) ;

A aJrH3 cHTyaUuZ (nce npaKTuqecKue za.axrun);



6. OIIEH

,4aur,I MHolKecr

finx nanox<ecrna

{ora:arr paBeH

tr4Ir,reerc.rr Marep
cosAarr ?

5. Vlweercs 12

OTCEKAMI,I. CCJII,I

ulrerorquxcx ?

1.
)
J.

4.

6.

1

8"

laHr,r u
Aw B,

[:rr u

)

l" Hafiru
R:{<*,
6. Ha

OTHO

3" 7.Ao

4. 8.Ao

9. Hau
ACJIIITC'

fIOJIHbIX

pa3nr4trH
)

1" B 6u6n

Cxomro

p KoHKperHbrx cHTyaUafi (lenqraouH].ile 3aqtrr4fl; Bce npal(TlrqecKr4e :aulrul);
B HeBar 4 n$$epe nqvaL\v fl (xo Hrpo,rr ubte Meponptz nru x);

B MaJrbrx rpynnax (ece nparcrzqecKlre sanrrar).

TIHbIE CPEACTB A [Nfl TEKYIIIE|O KOHTPOJI'I YCTIBBAEMOCTI4,
P O ME }ITYT O II H O I,I A T T E C I' AIIItril il O I4T O I AM O C B O E HITfl
c III4IIII4HbI I,I yTIEEH O -ME T OII4TIECK OE OE E C IIETIEHI4E

CAMOCTOfl TEJII,HOI4 PAE OTbI CTYNEHTOB

Tercyuuii KoHTpoJrr, ycfier!aeMocru cryAeHToB

llpumepurrft nepeuenb Borrpocour n peftrnHr-rcourpo.nro J\b1

A: { 1,3,5,7} uB:{2,3,4,7,8}. Htafiru Aw B, A r't B, A\ B, B\ A, Al\B
B zaaanut I uaftru Bce efo ronMHo)r(ec'r.Ba.
BA:

)LC = AL(BLC) , (A\(B aC) == (l \ B)v(A\C) .

Hapuco ArrarpaMMbr Btenna, rrHTepnperrrpyrorqr4e AoKa3alrHr,re paBeHcrBa.
x 5 pa:ruuHbrx rlBeros. Cxomrco pa3rltrrHbx rpexlonocHrrx $raroB Mo)KHo

qHr,rx Ar4cKer. croltxo cnoco6on 3arroJrHeHrrx ropo6rcu An{ Ar4cr(er c 6-ro
t<opo6xy Mbr yKnaAbrBaeM a) 6 4racxer r.r3 LrMeroruvxcfl,,6) 4 aucxeru u:r

tloJro)r(eHrr e Arr cr(er n rcopo6xe c.yqecrneHHo).

)r(ecrBa A: {2,3,4,6} z B:{I,2,4.7,8}.Haftru

^B,A\B,B\A,AABB saaannx 6 sait'tu Bce efo ronMHolr(ec'r.Ba.

[ora:ar
(Aa A\(A\B)= AaB.

Hapucon Tb Ar,rafpaMrrarr B seHna, rzHTepnperrrplrotrlu e Aor(a3 aHHbre paB eHcrB a.

(A

OTHOIIIEH

paBeHcTBa;

)A(A^C)= Aa(BLC),

Ilpunrepuulfi nepe.reub BorrpocoB n pefiruur-nonrpo,rro Nb2

orrpeAeJreHux, o6tacrb 3HaqeHr.rft, R-1, R.R, R.R-t, R-1.R Ar-s orHor[eHr4t

I x, y e D u xty < 0), r4e D - unoxrecrno 4eficrBr.rreJrr,Hbx qr.rceJr.

o6lacrr olpeAeneHux, o6racrr, gHa.reHr.rfi, R-l, R.R, R.R-t, R-l.R 4m
R:{<", y>l x, y e l-n12, nl2] u v > sin x}.

qro lrs mo6rrx 6zuapnrx ornoureHrafi
(Rr U R.z)-r : Rt-19 ry-t

qro ecJrrr orHolreHr4s Rr u R-z peSnercznHbr, To perpnexcunnrr z

R1 U R2, Rl l-l Rz. R1-1, R1 ' R2

rxecrnax N ra NxN olpelenr.rM R, cle4yrorqzna o6pa:ou: {a,b) e R,n e> (a-b)
,{o r<as arr, vro R,n sBr.'{erc-s orH o rrreHlr eM oKBrzB €uIeHTH o crI,t,a m (m>0).

IlpHruepnrrii nepe.leHb BontrtocoB rc pefirunr-nourpo.lrc J\b3

rce 5 yue6Hr{KoB reoMerplzt:z, T - rpurouoMerprrr4, 4- aare6psr. Cxoltr,c
rrJreKToB yue6nnxon Molr(Ho cocraszrt? (Bce er<selrllnspbr crrr{Tarorct

u).
oco6oe pa3no)Krrrb 10 o4unarcoBbrx MoHer rro AByM rapuauau?
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1.

2.

J.
AT.

5.

7.

8.

9.

10.

11,

12.

13.

14.
15.

t6.
17.

18.

19,

3. Cxolrr cuoco6oe pa3norfl.rrb 10 o4znaroubrx MoHer no rpeM KapMaHaM raK, uro6rr Hz
oAHH rZ3 KapMaHoB ne 6ul nycrr,nr,r?

4.

6.

1

flocrpo
/'(r, y,
flocrpo

CI{HO Qynr<quu, galanuoft Soprvrynofi
= ((iy -+ z) l(yx)) -+ (y @ z) .

rr C,{HO Syuxqrau, saAaHHoit crorr64oru:ua.{eHr4il f (x,y,z) = (1,1,0,1,0,0,1,0).

lloc r, rroJrr.rHoM Xeralxuna 4nx fryHr< quu vz n.20
llo ucxo Marprrqe cMexHocrr.r M nocrpor{Tb rreprexr rpaQa, cocratsu'rb Marpnuy

rHocrr.r H w cnucon pe6ep"I,IHIII4AE

3AAAHUS.M

KoHe.{Hrre
Onepaqvu

[ercaprono
flpznecrz

OIHOTI,INH

o6paruuo

oruourenraii.
Buuapnrre

MHO)I(ECTBO.

yroprrAoqeH
Brrcrasrrsa

Alf -

1

0

1

-t

-l
0

0

-1 0

11
00
00
-l -1
0l

0

1

-l

1

0

0

-l

0l
00
10
11
10
00

elKyroq H aq arrecrarlHrr II o r{To f ary| ocBoeHnq Ar.t cqnnJrr{}r sl (o x: am en).

flpun'repusrfi uepeveur, BorrpocoB K 3K3aMeHy
MHO)r(eCTBa, nycroro MHo)r(ecrBa. Knauroprr. floAlruorrecrna. Cloco6tr

6ecKoue.rHbre MHolr(ecrna. Morqu ocrb MHo)r(ecrBa.
MHo xecrB aM u. luarp awnr,mr B euna.

rIpon3BeIeHI,Ie MHOII(eCTB, AeKapToB KBaApaT rrporr3BonbHofo MHo)r(ecTBa.
prrMepbr. 3anracars Sopuynu, BsrpDKaroqve qIIcJro 3JreMeHToB Aet:aproBa

IIpoz3BeIeH fl. rr IeKapToBa KBaIpaTa.
floHsrue oro6paNeHuu. o6pasrr u upoo6pasF,r 14 rrx csoficrsa. OcHoeHbrer rrz[br

. KoMnosuqux oro6paxtenufi. AocoqzaruBHocrb KoMrro3r4ur4rz. Itonrnoszuuq
oro6paxcenuft. o6paruuocrr u orHocropoHH-ss o6paruuocrr,, Kparepzu

r4 oAHocropouuefi o6parunaocrz.

oro6pa>rceHz

Mnoro bre orHorreHr4s. Fynenrr oneparlnrr HaA orHorueHu.sMa.
Bylenu MarpIrIIbI Ir orHolrleHug. Ha KoHer{HbIX MHo)KecraBax.

orHorrreHr4fl. Cnoficrea 6uuapnsx ornoruenzfi:

npeo6pa":oBaHns. Qopuyn. Ocnonur,re paBHocrrnbHocrr{.
e cJroB cnoB AJrrrHbr m B ar$asrzre l,rs r 6yxs.

Bynena atre6pa

pe$rercunHocrb,
cr4MMeTprr aHTI4 CIrMM eTpIrqHO CTb,'rpaE3klTr4BH O CTb.

Oruonregz SKBr4BaJreHTHOCTr4. ItlaCCu 3Kr|l,rBaJreHTHOCTr4 Vr krx csoficrna. Crarrop-
olrreHrrr [opqAKa. Ynopr4o.reHr{r,re, lznefiuo-ynoprAoqeHHbre z qacrl{qHo-

bIE MHO)I(ECTBA.

vfl Lr onepa\uv HaA Hr4Mr4. Ta6npma prcrr4HHocrrr.

@opuylrr re6prr Br,rcKa3brBanzfi . Paeuocr4Jrbl-rocrb $opnryn. Teopeua o
paBH TIO.[CTAHOBI(C.

PaeHocrlrH
JIe\aMa o .rz

Panr rr. Pasuocr.rJrbHocrr, (fopuyn u 6y.nenrx $opvyn (reopenaa).

[noficrneH n alre6pe Jrofr4Krr. 3aron 4no.ftcrnenHocrrr (reoperua).
O6quft npu quu 4no[crBeHHocrrr (reopeua),
llprzuqnn 4 ilcre eHHo c rr4 4rrs. 6ylen rx $ opnayn (re op eu a).
(Dynxquz re6pu nofrzKrr. 3a1:alaue $ynxqau ,fropuynofi. Hopuanruue $opnu.

Alropurlrtr
Teopeua o

ocrpoeHrzr coBeprleHHsrx HopManrrHbrx Qopr.
o )I(eHr4 z (p yur<qzu alre6psr Jron[Krz rro rrep eMeHHr,rM.

Teopena o neplrennoft Ar43T,roHKTr4nHOfi nOpualrnofi soprrae z conepmeuHofi
KOHT'IOHKTI,IB ft nopuarmuoft Sopnre.



20. flolurre
nor(a3aTen

2\.
22.

PsuP1. T
coxpa

23. Klacc
HecaMo

24. Klacc ruo

HEMOHOTOH

25. llo:rnHou
Xeralxuua,

26. I(lacc lxu
uerunefino

27.

28.
29.
30.
31.
aaJZ.
aa
JJ.

52.

53.
<,,|J1.

55.

56.
57.

3anlH

PasNaerrleu

Onpe4ereH
I4sonopSu:

34. llpocrefiurz
o6re4rauen

35 , Maprupyru
36. Teopeua o

37. 3fi;reponsl r
38" Teopervra o

39. llocrpoeu
40. Oprparfu.

efireponux
41. falrulrron
42. flepensr. u u
43. Pasners
44. lltocrcue u
NOCTATOqHbIX

45. Teopeua 3fi
HA HECB'3H

46. Teoperr,rsl o

47,Pacrcpacrca
rpa$on.

48. Teopenra o
49. Haxorrren
50. Anropurnr
51, Onpe4eleHu

@a:rxepcou
Arropurn H

An$anarH
Ceoficreo
Herpunual
KoAr.rpoBaH

Hepanencr
Teopel,ra o c
CBOIICTBOM II

58. lloH.arre o x

creMbl Synrcqrafi" llplriraepu rroJrrtrrx crrcreM cfynxquft (c
u nomrorsr).

KJraccbr $yurcqufi alre6pu JrorrrKr{.
Knaccu $y rcquz, coxpaH-f,ror{r4x HoJrb }r eAr.rHr,rqy. Teoperrarr o 3aMKHyrocrr{ KJr?cc0B

a o $yHrqurr He coxpaHqrorqeft Honb. Teopervra o $yHxqrarz, He
eAr{Hrrrly.

ficrseuurrx (fynxqzfi. Teopenaa o 3aMKHyrocrrr KJracca S. Teopevra o
nofi Qyurqzu.

HHbrx $ynxqzfi. Teopelra o 3aMruyrocrr.r KJracc M. Teopervra o
ofi Syurqzu.
eraJIKr4Ha. Teopervra o [peAcraBJrer]r4r4 Qynrcquu B Br4ne [oJrr{HoMa

nrrx (pyHr<qufi" Teopeva o 3aMKH)/Tocrrr KJracc L. Teopenra o

@ynr<qraz.
Teopeua fl
llepecraHo

o S yHr<qraon alr,uofi rr oJrHore aLlre6prr Jrof lrKLt.

Kr4 H TIOACTaHOBKIZ. oOprvryna Arq BbITII4C re:Hkrfl. rlt4clra [epecraHoBoK.
@oprrayna An.rr Bbrrruc rreHrrs, r{rzcJra paslreqeuufi.

Coqeranra.[
Pas6aeHras.

O oprrayna Ar.s BLIrruc ilenLrfl, r{r4 cra co.IeraHufi .

(D opnryna Ar{ Bbrqu c reHus. qtrc ra p as6uenufi .
Mero4 nrcn VIIT KI I4CI{.IIIOIIEHV 14.

rpa$on, ux npeAcraBJreHr.rr. Marpuqu cMe)r(Hocrrr z znqra4eHrlrzfi .

rpaQon.
Trrrrbr rpaSon : rroJrHbre, ABy.uonr,Hbre, peryn.f,pHr,re r,r 4p" Onepaqun
, coeAI4HeHI{t, AOIIO JIH elllIfl .

rIeIII4, npocrlle qeIII4, IIr4Knr,I. Cst:rHocm rpa$a.
cne pe6ep n rpa$e r ee cJreAcrBr4e.

aSrr. Jlenua o cyuecrBoBaHr4r4 rlt rKna n rpafte.
xoAr4Mbrx r4 AocrarorrHbrx ycnotBznx rpa$a 6rnr, sfilepoBbrM.

efirepona ur{KJra (anropuru @neprur).

Maprrpyrbr , opueru, opqrrKnbr. CnqsHocrr oprpa(fon. Teopeua 4nr
prpa$on.
u rpa(pu" Teoperraa flupaxa.
ceofi crea. OcroeHoe AepeBo, rlr4KruqecK ufi. partr rpa(f a.
MHox(ecrBo, pa3pe3, Mocr. Alropunr Kpacxala.

apHEre rpaQrr. foueouop$Hoc:rr rpa$on.TeopeMbr o Heo6xo4rrMbrx t4

oBkrrx flnaHapHocru rpa(f on.
epa o coorHorrreHr.rn qvcra rpanei:, pe6ep rz Beprrrr4H n rpa(fe. Ee o6o6uenue
rpaQu.

sofrcrsax nnaHapHr,rx rpaQon: qucne pe6ep, crerreHr4 Beprlr,rH.
rurzH B rpa$e. XporuarzuecKoe qprcJro. Pacxpacxa npocrefinrnx rr4rroB

Ke nporr3BoJrr,Horo rpaQa. Teopeua o pacKpacKe [naHapHoro rpaft,a,
xp oM arulre cKo ro rrr4c ra An.s np o H3 1l o JrbH oro rp a S a.

frxcrprr.
[oroKa B cerr4. llpocroe ceqeHrre r,I BeJr]rrrr4Ha efo rrorora. Teopetra @opAa,

xo)I(AeHr.rg MaKcIIMaJIbHOfO troTOKa B CeTLI.

KoII4poBaHue. O4uo:uarrHocrb KoiT[poBaHVs.
vrxca" Teopevra.

oe pa3no)KeHrre KoAoB B cxeMe KoAr4poBaHra_a. AnropzrM npoBepKu
Ha oAHO3HaqHOCTb.

Maxlurzraua. Teopeua.
ilI e c rB o B aH nu B3 ar4lumo o AH o 3 H aaIH o r o K o Ar{p oB ar.Lr s. ) o 6 I a4aro rqe ro

KCa.

c MLIHLIMaIITHofi r.rs6HTorrHoclblo.



59.

60.

61.

cJreAyroqr4e B

l)

3HaHHfr H npOM

3.
AT.

5.

1,

2.

10. llo

16. On

23. r{ro noH

[epeno nsa MHO OAHO3HaT{HOfO KOAr{pOBaHr,rq Ir ollepallurr Ha HeM.
HacrnqeH 14 rrpr4BeAeHHOe KOAOBbTe lepeBbrr.
Arropzru poeHr{r KoAa c Mr.rHr4MaJrbuofi us6rrroqHocrbro.

CaMocroq snan pa6ora cryAeHToB no AHcIII4nruHe <[ucxperHar MareMarr4Ka) BKJrroqaer e ce6rr

rcy yve6noro Marepr4ana no KoHcrrex:rana, yue6Hoii u Hay.rHofr nrireparype;
COBMCCTHOIO Bb]TIOfiIiEHI4'I MZLI]I,IMH

B TOM r{r{CJre K TeKy[IeMy KOHTpOnT

2) roA y K rrpaKTLrr{ecKHM 3aHNTVflM, rpe6yrorqyro
fpy[rraMH cryAe B paccMaTplrBaeMr,Ix Ha JreKrluflx MeToAoB.

3)n Ky no BceM Br,rAaM KOHTpOnbHbrX ueponpuxrun,
:VTOTIHOH ATTECTAUHLI 

"

llpuuepH
Cuoco6
OcuosH
onepaqv

6. Kaxue
Oco6eH

flousrz pa3ozrel{Ids. r4 noKpbrTr{r MHox{ecTBia.
Onpe4 ve rrpsMofo npor,I3BeAeurrfl, MFrO)KeCTB" BrrqracleHr.re MoruHocrrr rrprMoro
IIpor.r3Be HV.f, KoHer{Hbrx MHox(ecrn " Morqnocrl4 Koropbrx I,I3BecrHbL
llou 6uuapuoro orHolreHr.r.s. flpuruleprr 6raHapnrx ornoureunfi" Arropurna

uq MaTplrqbr oTHorrreHr,rs

IlepeqeHb BorlpocoB, paccMarplrBareMbrx rrpIl caMocrosrerluofi pa6ore crJrAeflToB
3AnaHnfl. MHoxecTB.

ollepauuu HaA MHo)KecrBaMt4. .{uarpaulrtr 3finepa-Benna. CBoficrea
HA,II MHO)I(CCTBAMI4,

eHI4t Ha3blnaror pe(pleKcIrBrtBIMI.{, cuMMerpr4qHbrMu pr rpaH3lrrr4BHbrMrr.

orHorrreHrr{ [op.rrAKa. llprzlreprr olf H orrreHr4 fi nopl4xa.
3aMbIKaHI4{ orHoIIreHIzn. AlroplrrM TpaH3lrrr4BHofo 3aMr,rKaHr4r (a:rropuru

TI, MATPI{qA CME)I(HOCTPT TNfl HEOPIIEHTI,IPOBAHHOTO V OPI{EHTIIPOBAHHOTO
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Maerc.s no4 o6xo4ov rpaQa. Onucauue anfoprrrMa o6xola rpa$a n rny6rzny.
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I4HIII.IAEH

rpaSon.
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24.O rre cB{3Hofo HeopueHTr,rpoBaHrrbrfi fpaoa. rlro Ha3brBaercs xoN4noHeurofi
CB,[3H rr HeoprreHTrlpoBaHHoro rpa$a.
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t{ro Baercfl Bepmr.rHHoft ra pe6epuofi cssgnocrrro rpa$a.
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