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I-{er I ocnoeHrdr Aucurn"rrr.{Hbr

1. IIEII,I OCBOEHVTfl ilktcrIpI[JII,IHbI

o6
TIIEHVH H14E

HHOIO

AoKyr/eHrHpoBaHHo fr n po ryp br recrH po Ba_H4[_npqrp4]4 M Horo e6sqlele-H 14 s.

) MECTO Ar4CIrIUUIprHbr B cTFyKTypE OIIO BO
[ucqnnluua n v qacT't

OCHOB

'I 
Ha 3HaHHr tflpeAMeTa ,

arurca u l4KT.

IIJII4HE

(Yrcasutsaemcn vacmb
oucl4untruHq)

flpeprtrnasnru AI4cIIHnJII,rHbr: AHcI-lLt nJl,rHa ((OcHoBbl nporpaMMr,rpoBaHHr) orrHp
ocHonHofi o6pa:onarelruofi nporpaMMbr cpeAHero (nonuoro) o5ulero o6pa:lonaHan nH

3. TIJIAHII{PyEMbIE PE3yJIbTATI'I oEyqEHkrflfro AvI
fllau.npyeuble pe3ynbraut o6yvenu.s tro Ar,rcrlurrnuHe, coorHeceFrHbre c nnaHqpyeMbr
o|Io]tl

(6asoean, sapuqmusHaa, oJreKmuzHafl, fiarcy4umamueuan), rc omHocumc.fl. oaHHa'

|Io]tl
Ar,rcrlHrrnHHe, cooTHeceFrHbre c nnaHHpyeMbr pe3ynbTaTaMn,crctloeHH

Koa

Qopnaupyevrrx
rovneresunE

VponeHs
ocBoe)HHt

KOMneTeHIIIiH

IllaHupyerrlbt e pe3yJrbrarrr o6yueuur rro AHcrtH rrn
3ratlbl QopvuponaHr,tr KoMnereHqrafi (norcasarela c

z He xapaKTepr43ylOUlHe

'C 
BOe H fi t KOIV{ [eTe [-]t Ul4 H )

I az ,3

OIIR-2
r{acTaLt Fll0e

ocBoeHkte

3nart:
. Ma.reMaTI,ItlecKI4e OCHOBbI, OCHOBHbIe nOJro)K(

o6lacru fiporpaMMupoBaHr.rr ;
. apxureKrypas3brKoB npgfpaMMHpoBaHr,u;
. ocHoBHas repMr4HonorH.fl B o6lacrn trpofpa]\

Vners:
. ocyulecrBJ

KOMTIbloTE

o6ecneqen

AeflTeJIbHOCTH.
BraAerr:

o uMgeT HaBIbIKH rIpLrMeHeHI4r AaHHbrx MeToAo
o6gcneqeuur rrpa peIxeHHH KoHKDeTHbrx 3a.[

llt Ll KOHUenUI4H

MHOtrf, O6eCne.leHI,lr.

tTt4LtecKHX t4

N4OrO [pOfpaN4MHOfO
rHalrsofi

l H npofpaMMHofO
aq.

OIIR-4
qacTvqHOe

ocBoeHr4e

3uars:
. coBpeMeHHbte 13brKH tIpqfpaMMUpoBaHHr.

Yrraeru:
. yMeer ocylqecrrlrqrs o6ocHoeauHrtfi nrr6op

flHbopMaquoHHbrx rexuoloraii npu peueHh
npoQeccuclHalruoft AesreJrb Hocrtr.

Blaaerr,:
o r,rMeeTnpaKTHqecKHe HaBbrKH HCnOJIb3OBaHHj

KoM MyH uKarrloFrHbrx rexsolorufi nph pelxel
npgQeccrclual s Ho fi 4er1e.n sHOcrh.

Heo6:roAunrlrx
w 3a4aq

r zH$opruarlnoHH0-
twh 3etllaq

ilIt-.1
qACT}IqHOC

ocBoeHHe

3Hars:
. BO3MOXHOCTI4 COBpeMeHHbrx H rrepc[eKTHBH]

flpqrpaMMr{brx npoAyKrop, TexHUr{ecKHX Cpe,
. TrarioBbre petrleHr4r, 6n6llzorexn flpofpaMMHr

ruraccbr odtexroe, HcnoJrrsyeMbre trpfi pa3pa(
o6qcneueuur;

Yuers:

lCTB;

,rx cpeAcTB pa:pa6,orKn

x vro,4ylefi , ua6Jil0H r,r,
oTKe fipofpaMMH0ro



. npoBoAHTb aHanr43 HcFrOIIHeHH.fl Tpe6OBaHr4i

. Bblpa6arblBarb BapHaHrbr peaJlu3aut4H rpe6c

. nqoBoAhTb oLleHKy u o6ocHoBaHHe peKOMeH

. BbloHparb cpeAcrBa lr B4pHaHrbr peaJril3auHt
o6ecneqeHHq;

. HOI|OJrb3OBaTb CyuecTBy]oqHe THnoBbre per
npoeKrupoBaHh.q npofpaMMHoro o6ecneqeH

. flpHMeHf,Tb Mer.oAb]t H cpeAcTBa npoeKTHpOB
o6ecneqeuuq, crpyKTyp AaHHr,rx, 6as 4aHHsr
n4repSeiicon;

Braaeru:
. HaBbtKI4 oueHKH Bo:l\4oxHocrefi, epeveuu u

peafiH3aqan rpe6ouaHnfi K flporpaMMHoMy (

. HaBbrKu cofJracoBaFrn.r rpe6onaHufi r< nporpz
3al4HTepecoBaHHbrr\4H cTQpoHaMH;

. HaBbrKt4 oqeHKr,t 14 cofrapoBaHHq cpoKoB Bbtt
3aAart;

. HapbrKH pznpa6orxu 14 corJracoBaHus rexHaq
[pofpaMr\4 soe o6ecneqeHHe.

tBAHVii;

AyerMbrx peueHuii;
r rlporpaMMHofo

reql'/|fl t4 ua6noHbr
VN;

aH14s lrpofpaMMHOfo
x, npOfpaMMHbrx

rpyAoeMKocr14

16ecneueHurc;

TMMHOMy o6ecneqeuurc c

IOIHCHUq IOCTABJICHHbIX

ecKHX cneqnrplrrarlvk Ha

IIR'-3
qACTHI{HOE

ocBoeH14e

3Hart:
. Tpp6oeaHrq rro HanucaHl.{}o AoKyMeHTauHr4

cppAcrBa.
Yruerr:

o firr aTb AoKyMeHTarlHlo Ha [pofpaMMHbre cp
. BHOCHTb H perficTpHpoB4Tb H3MeHeHHr,3aM

B AOKyMeFrTaqHrc Ha [pofpaMMHr,te cpeAcTB
Branet:

. HaFbrKu otry.QaHlll apXHIeKTypbr rrporpaMMF
perJt aMeHTH pyHltIlhx AoKyMeHTax.

a I]porpaMMHbre

ACTBit;
qa HHfi, KoppeKTHpoBrKH

rlX Cpe[CTB B

IIR-4
TIACTUIIHOE

ocBoeHlre

3uarn:
. MeroAbr aHaru3a u recrupoBaun.a rpe6ooasufi rc

cpeAcrBy;
MeroAbf arla"lrn3a, rrpoeKrlrpoBaHys L1 paspa6orrcn np
ooect|eqeHnq.
Vuers:
. recrnpoears lpe6onaHHr K nporpaMMHoMy cpel
. o$oprrusrbAoKyMeHTarrilrc rrorecrLtpoBaHr4ro;
. anaJrvr3vpoBalb rpe6onaHu.r Ha coorBercrBue nF

MeTOAaM rrpoeKTHpoBaHHr,
Bnaaerr:
. HaBbrr(H BbrqBJleHHfl [porldBopequfr n rpe6oaaHu

_ pa3nr4yHbrx ypoBHgft x nporpauMrroMy cpeAcrB)

Irpoq)aMMHoMy

)fpaN4MHOrO

lcrBy;

HHsTbrM CraHAapTurM

X OAI,IHAKOBO|O 14

AOeMKOCTb A[rCUI4nJrUHbI COCTaBJTTeT

HaHv eHoeaur4e reM u I nil q pa3 ne nos/re Na

HCUL{nJIUHbl

Ba4u yreQnofi pa6orlr,
BKJrtoqaf,

caMocTotTeJrbFryto
pa6ory pryAeHroB
14 TpyAopMKoc'rb (B

Oopvrur
reKylqefo
KOHTIIOJtfl

ycneBaeMocTH,

Qoprvra
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I

flos.srue zrJrroplrrMa. Cnofi crna.
Cnoco6u [peAcraBneHns. OcnosHue
anropr4TM[qecKr.re KoHC,rpyKur{r4,

I I 2 2 0 +t20

2
lDopualusallvfl trolflTufl irnFopxrMa.
OueH ra croxHocru anropr4TMa. I 2 az 2 4 0 8120

3

flpeAcraeJreHue iurfoprllrM14qecKoFo
perrreHr4r l,r B Br4Ae 6lor-cxeurr. I l 2 Aa A t0 a

J 2/40

4.

06:lop coBpeMeHHr,rx fl3brKoB

flporpaMMrrpoBaHr,rr, T'r.rrnr AaHnux.
Mauunuoe xpaHeHr{e AaHHbrx.

I 2 4 7 z/20

5.
Onepalopur opraH H3aun H BerBJteHr,lr.

5 2 2 2 5 J 5t60
Pe firn Hr-rc,0 H'rpon r,

N!l

6.
Oneparopur opraHl,t3auhil r{}J KJroB,

orrepaTopbr rrpepbrBaHHrr. 6 2 4 z 5 J 5/60

7. Vxa:a'relu. Ccrrlxra.
7 2 2 7 J 5t60

8
Maccwsrt crarlrFlecKl4e u ar{HaM[qecKI,Ie. I 8-g 4 A 4 10 50

a Arroplrrulr coprnpoBr(u Maccr,rBoB. t0-ll 4 4 4 l5 4 t/40
PeftrnHr-roH'rpolu

Np2i

l0 Crprorn. Co:Aaspre, cnoco6r,r pa6orur, 1) z z 2 1 t40

l1
Arropururr [olrcKa noAcrporr,{ B

crpoKe. IJ z 4 2 5 5 |40

I2 CocrasHrre rulrbl raHHr,rx.
t4 2 2 2 5 J ',120

3 Dyt-rxqzrz. l5-16 4 2 4 t4 t20
t4 Perypcun. I tt 2 2 4 t5 I t20

l5 floAeeaeHHe nrofoB KvDca.
I IE 2 4 t0 4 00

Peftrnur-xoulpor u

.Ni,3
Bcero ga I celrecrp: t8 36 36 36 n7 43,( '40,37 3K3aMelr

l6 Llla0rot{br Qynxqflfi.
lleperpy:ra 6yHruufi.

2 tn 4 A 4. 160

t7.

Tecruponanne [porpaMMHoro
npoAyKra'
Tpe6orannx rro Ha[r4czrT,rr4ro

AOr(yMeHTa(hr4 Ha nporpaMMHble
cpeAcTBa.

a
J z 2 0 y20

l8 Pa6ora c Saftr'arlr.u. z 4 2 4 J i50

9
Muorouo4ynbHoe rrpoFpaMMr4poBaHHe
Cuoco6rr KoMrrlrJrruur4. 2 5 2 2 z /50 PefiruHr-xoHrpo,r s

_i\-b I

20 Jlnneftuue Ar.rHaMrrqecKr.re crpyKrypbr, 2 6-7 4 4 /40

2l Hel uueft Hrre AlrHaMr,rq ecKr.re crpyxTypbl
,[aHHb]X.

2 8-l I 4 4 ) /30
Pefirlrur-xoH'rpol u

Ns2

22

O6sop coBpeMeHHbrx r3brKoB
nporpaMMupoBaHur. Pearusaqun
ll3ylreHHbrx anropl{TtltoB Ha fl35r KaX

Python u C#.

2 l2-18 l8 l8 I /50 Peftruur-rcoH'rpol u

.r\!3



Bcero sa 2 cenaecrp: 2 l8 36 JO 8l )+ zl47.5 rK3a f,,|e rl
Ha.laque B Ar4crlx[nxHe Kfl/Ir.P
hroro no ahcuilnJlt4He I

z
36 72 36 72 198 77 v43.2

2 3x:raureH

Co4epxaune JrqKrIUoH ubrx 3aHqrn fi TIO AHCUIITIJIIIHE
Pa:Ae.n 1. flouqrre aJrroprrrMa.
floHqrne aJrropHrMa. Csofic'rsa, Cnoco6rr npeAcraBJreuas. Ocsonubrg ilnropKTMHqecKpre
PasAer 2. @opma.ln3aquq rIoHqrlrq a.nropurrv,ia. Oqeurca cJrorr(Hocrrr aJrlopnrMa.
9acruqso peKypcnBHble $ynnqr,rur. MamuHa Tuopuura. OueHxa cJroxHocrn aJrfopl,frMoB,
Pa:4's.1 3" IIpegcraBJIeHIre aJllopuTMr,rrrecKoro perueHnq B Br{Ae b.non-cxerrrsr. O
KoHc'rpyKLIH a. Ito pr6r.rHrapoBaHH bre aJr ropHrM br.
PasA,efl 4. o6sop coBpeMeHHbrx q3brKoB rrporpaMMfipoBaHuq. Tnn!l AaHHbrx. Maurur
floH.r.rue r,rra AaHHbrx, Kraccr,rsrdKaqlrfl Tr4rroB AaHHr,rx q3brKa c++. g4a"ubre rhnbr a
noA rrepeMreHFryrc. Oupe4eleruue Auarra3oHa suaqeHHfi .runa. OneparlnH AorrycruMbre c Ai
rana, Ilpuopl4rer onepaqnfi, Onepaqun Ha pa3HornnHbrx AaHHbrx. Crioco6r,i rpHBeAeHkt
Pa:Arer 5. Oneparopbt opraHrr3 \an BerBJreHflq.
oneparopr'r s3brKa c*f, pearn3yrorlne crpyKr),lpy BerBJreHHe. oneparop if, oneparop sv
Pa3Arer 6. oneparopbr opraH'n3arl'nn' qnKJroB, ofleparopbr rrpepbrBaHr{fl .
Paccuarpanalorct ofleparopbr t3blKa C++, pearr,r3yroutHe qraru. Oneparop for, onepaTol
Oneparopu AocpoqHoro BbrxoAa Lr3 qraKJra break, continue, return.
Parge.n 7. Vxasarern. Ccu;rrcn"

KoHcl'pyKr_u4H,

)HOBHbte aJItopHlil\4 HrleCKhe

HOe XpaHeHne AaHHbtx.
HHbn:. Bsueleulle ttat\4r{Tu

HHbr tofl4 COOTBeTCTByFO U]ef O

Tt{noB,

itch. lfepuapHur il oneparop,

while, oneparop <Jo while.

cnoco6rt opraHl43auHu padorrr c AaHHrIMH qepe3 y. Yr<a:a1eln. Ccsurclr. ouHraxcnc
o6tstrneHHq, cnoco6rt pa6orst c yKa3yeMbttr,t. onepar pa6ore o yKa3arenflM, H ocbrJrKaMn,
Cnoco6u pa6ortr c AHHaMHrlecrcoft navsrsrc. 3axear A

PasAer 8. Macc[esr crarrrqecKrre H ArrHaMnqecrcHe.
Beognrcr noHrrne MaccnBa. Paccnaarpneaercff Maccurl
rraMrr'fl4. (J6r,qereHr,re MaccHBa. Cnoco6sr r.tHHuH€Lr]

Oprauusaqur nepe6opa 3JreNreHToB Maccr{Ba. Co:4aHne H

PasAefl 9. .A.nropurMbr cop.r[poBKu Maccr{BoB.
Paccmarpznalorcr cnoco6rr coprrapoBKl4 MacguBoB, BH
[y3brl]bKol{, ynyq[eHr,rq 3To]ro MeToAa, copTHpoBKa BCTaB
copTlllpO BKa CJIhtHI4eM.

Parge.n 10. CrpoxH.
Oprauu:aqur AaHHbrx B Br.rAe crpoK ctrMBoJroB. Cnoco6u p
Par4tur 11. A.lropnrMbr rroucKa rroAcrpoKrf B crpone.
Eoilepa - Mypa, anfopuTM Krryra, Moppraca u llparra.
Pasgel 12" CocraeHbre rr{n.bt.rIaHHt Ix.
CocrasHofi rurr AaHHbrx crpyKTypa. Onucar ue runa,
Hur41t4uu42taqnn noleft. O6parqeHne K nonrM crlpyKrypbt.
Pas4e.n 13. OyHxqnn.
O6rs;sreHrae $ynnqun. OnpegeleHne $yHxqrah. Bsr:os
sHaqeuAfi rs SyunlHa. Yrasarers na QyHrcr_1rzro, (Doprur

fiaparuerpoB a $ynxquro. flaparraerptr no yMorr{aHr4to,
Pa:rqer.l 14" Percypcun.

Pa:4er 18. Pa6ora c Qafilaruu.
Cos4aune cfaftna, grenne us $afina. 3anuct AaHHbrx o $afi1.
PacAer 19. MnorouoAyJrbHoe rporpaMMrrpoBaHrre cuoco6ul x:oMrlurqrIHr.
CosAanae MHoroMoAyJIbHofo [poeKTa. 3aroroso.{Hue r}afinu. CoervrecrHas }r pa3AeJrbHat
PasAe.n 20. JIuHefi s bre AuHa M HqecKrre crpy KTypbt.

Co:4elHae peKypctrBHbrx Qyrrrcqufi, rtpsMa.s H KooBeHHafi pe
Pa:ge,.n 15. Ilo4ne4eHrre HToroB Kypca sa nbpnuii ce
ceMecTpa.

PasAe,.n 16" Illa6.nossr Qynrcqnfi" Ileperpyrrc4 eynrcqu
co3aatHH[,r)( c r4crroJrb3oBaHheM MexaHq3Ma nepefpy3KH H

Pa:p1el 17. TecrnpoBaHHe uporpaMMHoro rtpqAyKTa, AoKyMeH{TaqHt,t Ha r,porpaMMHble cpeAcrBa.
Crau4ap'lbt recrHpoBaHnt. l)t'tgst H MeroAr,r recraporlaHrr". VporH, TecrlrpoBaHar, rpe6feu"r, no HarrHc)aHhro
AOKyNteHTar_urH Ha nporpaMrvrHbre cpeAcTBa,

KOMnt4JIqUHt.



Opraursaqur AaHHbrx B naMrrH B BHAg lrHeiluurx AHHaN4Hqecro4x crpyKly 04uouanpaBJleHnbte v
AtsyHanpaBneHHble cl.ueKvt, KoJtbrreBbte cnHgKH, creKH, ouepe4n, lo6asleuue n He 3r'teMeH'l'a, noHcK
3reMeHra rto x.ltloqy. O6parHat rtoltbcKar 3anr4cb.
PasAer 21. He.nnHefinue AnHaMHqecnrre crpymTypr,t A HHbrx,
Enuapuue: AepeBbr. lo6anleuze y3Jra B AepeBo, vAaleHue y3na r43 AepeBa. iloucr<
AeperBa n rny6uHy, o6xoa AepeBa B rrrr{pr4Hy. cgnuerpuuusrfi o6xo4 AepeBa. fpa$sr.
PasAer 22. o6:op coBpeMeHHbrx q3br*oB [porpaMMnpor]aHuq. pbarusaqlu nsyv
r3bn:ax Python ra C#.

Co4epxaune rr paxTn qecinuxhaboparoptrbrx paunrnfi rro Ar.tcqH
ParAel 2. oopnnaru3arlrrfl rroHqruq aJrropHTMa. oqesna arrrrnu"l" aJrropHTMa.
Co4epxaH ue r rpaKTuqecrcsx :3arurufi
Mawuua Tunpuuea. Oqeuxa cJtoctcHocmu qreopLtnttu 06.
PasA,er 3. lpegcraBJreHr{e aJrroprrrMr.rqecKoro peileHrr r B Bn,I(e 6lbn-cxenau.
Co4epxauae [paKTuqecrcr,rx 3anqrufi .

Paspo6omrca npocmeilu,tux cutzoputlt"v4oe u npedd,malreLrue peuteHnt G $ude 1norc-cxeu.
Co4epxaHue la6oparopnsrx :ausrzil.
Paspa6omrca npocmeilu'tux ailzopumJvtoa u npedimqBJxeLrue peuteHufl s \ude rcoda Ha nsbtKe ++ (4 uaca).

f :'#31;3"u::P^"^"""_TT::'.:'.y::.,,KoBrIporpaMMupoBaHnr.rnnprAaHHbrx.Marun HOe LpaHeHue AaHHbtx.
Co4epxauue .la6oparopHstx :aH.srnfi ,
vvAvy,r\4r rnw Jr4vvp4 rupnDtA J4tl)t I zll4,

Cosdauue nepeMeHHbtx 6asoeutx munos flgbtKq omeoduuozo nod dauuue
coomBemcfnsynu4ux muno6, ouana30ua suaueuQti muno& ,\onycmtmarc onepal4uu u
PasAer 5. Oneparopbr opraHu3aqrrfi BerBJeH1lq.

rn onepa4uil (4 vaca).

C o4e pxauv e [paKTar{ecKnx tansrufi .

Peu'teuue sadav c ucnoJtbsoeoHueM aJteopumuuupcrcoit cmpyKmypbt aemeneuue. Ir, ue peweHun a eude 6nox-
CX€M.ttl.

Co4epxanne n a6oparopnrrx :aH.srzfi .

P e tu e u u e s ad au c ucn or b 3 o 6 qHuett4 crn z opunwruu e c K o rt c mpy rc myp d 6 e lrrcr e H u e.
Ha nswKe ()++ (2 vaca).
PasAer 6. oueparopbr opran'3arln'n' quKJroB, o[eparopbr rrpepl,rBqr[Hfl.
Co4epxan ne [paKTHqecrcnx :lauc.rufi .

Pat60ma c

C+ +. Onpedeneuue K,orxuuecmsa

no rurrcq./. O6xoa

B Kypce anfopl4rMoB Ha

ue peu,rcHutt e aude rcoda

PasAer 7. Vxa:are.nn. Ccsl.nrcu.
Co4epxanne na6oparopHrrx 3anrrrr4fi ,

o6xnsneuue u uHut4uarusaLlwr yKrcameneil il, ccbtroK. fionycmuuye onepat4uu
)tKa3leMbuvt. Ifpueedeuue muno6 ))Ka3Jameneil. (2 vaca).
Paa4eur 8. Maccuesr crarfiqecnfie rr arlHaMtlqecKue.Paa4eur E. lVlaccuesr crarfiqecnfie rr AllHaMUqecKHe.
Co4epxauue [parcrarrecK[x saHrrufi .

opeauusaqun quKnuuecKozo rtepe6opa sneueumoa oduonepuatx u Muoa,oMepHbrx Mctccu1oB.
Co4epxauue na6oparopnslx :laHsruft ,

Cosdctuue u uHul4uculu3at4un oduontepHbtx u MHoz qoHbtx cmamuHecKux u duuauuHecKLtx MqccLrBoB.
3'ryeMeHmOB JVIACCLI.ROR nntil'k.l R Mn?.1tRp hn tnnutt nnnl

cK, trlepe6opa
sIeMeHmOq MACCU6O6, qOUCKCI 6 JvtACCUqe nO KInVy ,- -ACe),
Parge,.n 9. AlropurMbr coprr{poBKH MaccuBoBl
Co4epxauue fipaKTnr{ec rcnx zans,rwfi .

Peaausaqun arloputTuvtos copmuposKu Maccu6a,'npedcmaeneHue peweHw a aude 6norc cxeuut
Co4epxaHue la6oparopnrrx :ancrufi .

Peanu:sa4w arzoputtxlvtos copmupoeKu Maccuea, npedcmaeneHue )peuteHun a eude rcoda ua nsbtKe npozpailMu,posaHun
C++14 qacd.
PasAer 10. Crpoxll.
Co4epxaHue na6oparopnslx :lansrufi .

cosdanue, uHuquqru3aqun cmpoK u cnoco1u pafiomat co cmpoKa.^4u (2 uaca).

luuo.n 11. A.nropnrMbr rror{cKa [oAcrpoKn B crpone"
Co4eprxauue rrpaKTnrrecnrrx sanqrlrfi ,

Peanusat4un arzopunlMos noucKa nodcmporcu e ci,nporce e eude 6norc-cxeuu.
Co4eprxaHue na6oparopurlx 3aHsrnfi .

Peatuzat4un arzoputtxJvtos noucKq nodcmporcu a crppoxe a aude xodq ua'ffiame C++(2 uaca)



Par4el 12. Cocrasubre rr{rrbr AaHrrbrx.
Co4eptrcaune npaKTurrec rcwx zaHqrufi .
Peatusat4un copmuposKu u nouct(t greweHma ne KtrotrcGoMy norrc B hraccuce cnxpyKmyp. frped<:maaneHue arzopumrt4e
a eudte 6nox-cxettut
Co4e,pxanue na6oparopusr>< garurHfi .

onncauue crpyKrypbl. Cnoco6ul uttuquatutitquu nolefi. Cor4anrae H 3arroJrHeHne MacclrBa crpyKryp, Ilouctt
3ll?A4€Lltfia B AhoaauRp rmrn)k'rnvn n^ unhttoa^nrl, -no,n /-^^^",^^--"3Jt?A4€LttltQ c A4accLtee cmpyK'myp no lutovesoMl nonn. CopmuposKa sreMeHm.oe ,or"ulg cmpyKmyp no *.r'rrrroooy
nonn (2 waca).

Parqe.n 13. OynrcquH.
Co4epxaulre trp aKruqec rcwx sautrwiz.
Pewemue sadau c pas6ueuueu ua nodsadauu oQopuaeHHbtx 6 eude fryu*1uil, npedc
cxeMiSI.

Qo4epxaHue la6oparopHsrx saH-qrafi .

O1tn'eneuue Qyurct4uu. Onpte)susyye (tyurct4uy. Barcoe (t.yurct4uw.
suaveuuil us rpyuru4uu. Vxasamenu ua eyuxap)n. @opuanbHbre, Lt

nap&r4empoe e rftynrcqun. Ilapauempbt no yMoJx7quun (4 uaca).
PasArer 14. Penypcun.
Cogepxauue [paKTurrecx[x 3aH.flrrlfi .

B u a o d p e xypp eHmHo zo c o omH outeHutt.
C ole pxcaHue la6oparopHux :ausruft .

Peanusat4un peKypcu'Hbm aileopwn*toe, 6 moM \ucne a,,t, rnua dutcrppoil copmupoercu (.
PasAer 16. IIIa6.noHrr QyHnqnfi. Ifeperpy:xa Qyurcrl
Co4e pnaHue la6oparopHrlx :auqrnfi .

c,doHue pnda nepezpyxe,HHbtx rfyurc4uil. olnucauue wadnona rpyurct4uu. Banoe c
Q),rn<:quil, cosdauuutx c ucno.nbsoeaHreM MexqHu3Ma nepeapy3Ku u wd,6noua eynrcquu.Pa:qel 17" TecrnpoBaHHe nrporpaMMr{oro rrppAyKTa, AoKyMeHTaq+{n, Ha [porpaMM
Co4epxanue na6oparopnrrx sanqruil,
{DopnupoeaHue mecmos dnn npozpauntuoeo npopyrcma. Hanucquue mexuuvecrcoil dorc.yue
Pas4e.n 18" Pa6ora c Qaft.namn.
Co4eprrcaHrae na6oparopHrrx gaH.qrHfi 

.

Cosdquue Qailna. Vmeuue us Qailna. 3anuca dauuutx a (tailt.
PasAeil 19" MHororuoAyJrbHoe [porpaMMrrpoBaHue cnoco6rr r{oM rrHJrfl rI rr n.
Co4epxauue na6oparopusrx 3aHrrufi ,

Paa4er.n 20. JIu u efi n bre AHHaM rrrrecKre crpyxTypbr"
Co4elrxaHue na6oparop sstx zasxruil
C o s d ctuue nuu e tiu o e o o d u o u a np ae n e H H o z o u d eyi1 anp ae n e HH o z o c nuc Kq6, Ko rrb t4e 6 btx
6 CwUCOK, U36IeveHLrc sIeMeHInOq, qOUCK nO ercilovy.
O 6 p a'nu an notrbc K ctn s enucb.

5. OEPA3OBA'IE
B [perroAaBaHH]l ALtcqHnJrhHbt <Ocuosbr

o6pa:,learerbHlrgtexHoJrotuu KaK TpaAnuuoHHbre, TaK
o6yueuur.

ArrusHrre u uHTepar(TaBHbre MeroAbr o6yueuur :

JIercqun s peucltA,te duanoea (ece'nercquu),.

fpynnoa an d wcrcy c cun (e c e np aw,nwt e c Kue
Pas6op KoHKpemHbtx cumya4uil (ece na6

6. OIIEHOIIHbIE CPEACTBA A"[fl T

3aeepweuue
cfiarcmuuecrcue

peu,rcHur e audc 6norc-

clyurcquu. Bospctuleuue
mput. Cnoco1at nepedauu

uaca).

uqHbtMu naparvernpaMu

cpeAcTBa.

. lo6aeaeuue JrervteHmoB

tIP O MEXyT OTIFIOTA nrrn C iIAIII,IZ IIO I4T O rAM O CB O r,,lfll1tri.Al4 C IIHIIJIIT I{ bI 14

YIIEEHO-MIDTOAI'{IIECKOE OEIICIIE EHI4E CAMoCToflTEJIbtTOfI pABOTbr
cTyAEHTOB



I
Tercyuhfi KoHTpoJr

Cnucon [pnMepHbrx nonpodon 4.ll pefir
l) Ilounmue qreopumva,
,7) Cnoco6u. npedcm.aeneuun anopum^4ulrccKux pea
-J) Il'as ooume Has Haq eLtue, do cmouucmsa'u u ed o cma

8) Vmo marcoe enoaceuuutit t4uru? Iloncuume Ha cxewe.
9) Rarcoe deilcnteue ueo6xoduuo colepa4mb B mere
I0) Ha xaxue dee zpynnd MoctcHo pa3denurnu Bce mun
I I lfepeuucnume u3eeclnuarc Batt qerouuqreHHue mun
l2) B vd.u omrwtue cnoco6oe xpaHeHun suilxoeam tt 6es:t
I3) Raxun odpasou Tiydem onpedeneuo sHqveHue

euxodnu4ue sq epaHut4y duanasoua.
l'4) Rarcue munat dauuutx 6bt sHaeme dna ph6omu c
)'5) .fleuoe u He tGHoe npueedeuue *urou. Rarcu.^,t

onep amope npuc6au6aHun.
)6) IIo KaKoMy npasuJty npoucxodum pq6oma c da

25) Rarcoii quKn Hasdnarum quKttoM c npedy,cnoeLtent, rcarcoit (i nocme.
26) IIpu ucnorbso,auuu rcarcoil arcopumMuuecrcoil KoHcmpyKr4uu, ftt€,o t4uKJxq

7.,1 ameneil, HacmpoeHHbrx
8) ueedume npT.,wep cosda
e)

I0) Vnyuuteuun uemoda copmuposKu ny3btpbKow
Ll ) C op mup o e rca e at 6 op o tr.t

L7 ) C op mup o Bt(a B c ma6 K al4u

Humcn rcax uuuw*tyu oduu

lecTpa Kypca

I :l ) II up an ud ailuu an c o p mup o cKa, c op mup o Q Kq cJnbt Hue M
I-"Q C_uumarccuc u npuJve.p onucaHutt cmpyKm/pbt.
I !i) O6pau4eHue K notmrn cmpyKmypbt.

TexyrUufi KoHTpoJrb yc[eBaeMoOTH cryAeHToB
cnucox 

''pr'rMepHr'rx 
BorrpocoB q.nn pefirnHr-rconrforn i ,r"proro 

""n,
1)
)T

Cosdauue cmpoK
Ocuoertue rlynrcquu pa6omu co cmporcauu.



.J) Cuumarccuc o6xaamtuun (ryurcquu
4) Onucauue rpyurcquu
:r) Bwsoa cpyuru4uu

6) Cnoco6u nepedauu nqpat4empoe a rpyuxt4uro
',7) ITapauempat no yMcnvaHurc
8) Buxod us (tyurcquu
9) Ilounmue peKypcuu
l0) BudupeKypcuu

t: ) II ounmue are opumtwa. C e oilcmea. Cno[ o6at np edcmaenemui,
t) Ocuoauarc qraopumMuvecKue cmpyKmypbt.
:l) AnzopumuuHe cKcnt Hepasp euuMocmb,
4() M'auuua Tarcpuuza.
ii ) Xap arcmepucmuKu cno)lcHo c mu atrz opuntt4 o e,

t) Ot4eurca croJtcHocmw cutzopuwwa.
7) Tpydodurcocmb arzopumrva.
6) v<:noeuate onepamopbt n3dKq ct+. cuumaKcuc, nputvtepb, rlc,norbsoBcmun.
t) Onepamop quKra c npedycnoeueu nsau4a C++, CuumaK()ttc, 4ptuw.ep uc
)0) Onepamop rluKra c nocmycJtoeueu nswipa C++. g4r*ctKcttc, npuMep
1l) Onepamop quKqJr c napaJvempou nsami4 C++, guro,aKc.ttc, npurtep ucnorh
12) Yrcasameru I nsbtKe C++. gyr*aKcuc u npuJvepu o6unaneu4n u uHullucut

A[ICUHTIJIHHbI

ufl

yKcaameJrtM. Pa6oma c yKa3yeMbtu. Ilputtepu.
13) ccunxu cuumarccuc u npu.^'repu o1bflsteHun u HuLlucutu3pt4uu. onepar4uu

Ilpuuepu.
I4) Maccueu oduo.ntepubte u MHozoMepuarct, Onpedeneuue.
I 5) Cnoco1u copmupupoeKu Maccu6o6
I 6) Oqe uxa cJxoctcH ocmu aJxzopumMoc c opmup osKu
I7) 3anucu. Cuumarccuc, o6xneneuun, cnocb1u o6pat4euun K norw.
l8) Anzopumubr noucKa B meKcme. Anzopumu Boil a u Mypa.
I9) Aneopumubt noucKa nodcmporcu. Anzopymu Kuyma, uoppuci u llpamma.
20) @1turcquu. O6'aneneuue, onpedeneuue, ef,rzou, Qtopua,ruuuie, eq*muvecrcue
2l) Percypcun. Budu. Irpuuep opzaLtusqquunpozp woeo rcoda q eude peKypcuu,

2 cemercrp
Tercyrqnft 4oHTpoJtb ycrreBaeMoprn cryAeHToB

Cnncox rpHMepHbrx BonpocoB q.nx pefirnHr-nonr]po.nn I nroporo ecTpa Kypca

1,) Mexquuxu nepe?pysKu Qyurcquu e nsurcb C++"
2,) ll-la6nouat Syurc1uu c nsurce C++.
3,) Pa6oma c Qailnattu c nsutxe C++.
4,) Cosdquue Qailaa.
5,) Vmeuue us frailna.
6,) 3anuca dauuutx e rpaiin,
7,) 3qzonoeoquue rlailtttt
B,l Cnocodu KoMnurnquu

Cnucox rrpHMepH[,rx BofipocqB Arq
fluu eiluu e od u ou anp aeneHHu e
Jfuu eilu u e d eyuanp attne nHbr e cnuc Kzt.

Ko,nat4eeute cnucKu.

/fo6asneuue oremeHrna e nuueiluatil cnuooK,
Vdarcuue sreMeHmu us tuneiluozo cnucKo.
lToucx greMeHma a tuuetiuoa,t cnucKe no Knrcqv.
O 6p amu an norb c Kan s anuc b.

fieouuuarc depeean.
Cnoco6u o1xoda daouquoeo depeaa.

C uumgrccuc, o6aneneuun,

Onet pat4uu npLuvt eHlu4bt e K

MeHWde K )tttl?ameflflta.

K 2J'te^4'eHnlA.M

pefiruur-noHTporq
lrl

2rl

Jrl

4,,1

5.1

6.,1

7)

B)

e)

2 nroporo cefuecrp,a Kypca



.r)
')\

-t)
4)

:i)
(t)

_ CnncoK rrpnMepHbrx Borrpocon 4ln pefir
Cuumarccuc u npul4epbt ucnorb3onanus! ycnoeuux ot

P e atus a4w aJt e o p umM o 6 c op mup o s Ku M ac c u6 o B H a

IlponaexyroqHaq arrecrarlrrfl rro H
Ilpunrppusrfi cnuc

M'exauttsu nepeepy3Ku Qyuxquil B flsutrce C--.
ll[a1nouut Qyurcryuu a nswrce C+-+.
Pct6oma c Qailnauu e nsurce C++.
Jfuueiluue oduouanpaaneHH*e u deyuar,ryalJteHHue
fio6aeneuue oreMeHtna e nuueiluait cnilcox.
Vr\noor'"o .,^ ^^,..^^a-.^^^ ^--- !Vdaneuue sreMeHmg. us nuueiluozo cnubrca.
Iloucrc otreMeHma G rttuHefiHow cnucKe no ruw)uv"
O6p amu an norb c Kafi. 3 anucb.

9t) ,Qeouvuue depeean. 
'O6xod deou,tuozo Qepeaa,

l-0) C-uumaxcuc u npuM.pu ucnorbso,aHun ycrosHbm onepamopoB tsbtKo, c# u pythbn
l-l) c^uumarccuc u nputvePu ucnorbso,qHun onepannpos opeaHu3cr4uu t4uK,xos o,roi*o,J, C# u pyrhon
I-2) C^uumarccuc u npur4e.pbt opzaHrcat4uu dquuux e aude Maccu,oB Ha nsbtKca c* i plnon.
I3) Cunmarccuc u npuJvepat o1paryeHun K srrcMeHntaJv, Maccu,os '' - - ^, ^ itHa flsbtKcrx L# u fyl4on.
l4) opeauusat4un nepe1opa oreMeHmor Maqcu6a, pecurcqr4un q,,tzoputTuttos copmupodxu ua nsatrcax c#

t:)

zi)

:t)

4t)

:i)
(i)

i')
,c)

calrocroqrerbHaq pa6ora o6yuarcqnxcn B epBoM ceNrecrpe ,,p]r o."o"n"rl-;;;;;;;;
IIporpaMMHpoBaHnq>

1) geranrHsrfi pas6op KoHcreKra renqnft,
2) noAroroBKy Ko BceM BnAaM KoHTpon.s; fonoJIHeHaH 

KoHc[eKTa AaHH'IMH 1'13 y

3) peuelrr4e cJreAyroqhx 3aAalr;

t:,r F'ylhon.
(,(OcHoBbl

IIHTepaTypbt, IlpHMepaNr H

A:{a,b,c}. Onpe4elurs, rBJrqercfl ru p croeoN4 ab, O.rner
CJIOBO.

A={a,b,c}. Onpe4elurr, BXOAHT Jrn B cJroBo p cnrueoJr a
nycroe cnoBo(He exogur),
A={a,b,c}. Eclu B cJroBo P ue nxo4r.rr cHMBoJt a. To 3aM
BbrAaTb cJroBo tr3 o,AHofo cHr/rBoJra a.
A:{a,b,0, 1}. Onpe4enrlrb, rE}Jrlercr JrH cJroBo p ngeHrud
cJloBcrM, Haqr,rHalouluvcr c 6yrcnsr), Orner: cJtoBo a(aa) al
A:{a'b,0,1}. onpe4enarb, flErJrrercfl JrH cJroBo p sanucsro st4cJraB aeor4.rHoii
cHcreMe cvncleuur(HerrycrbjlM cJroBoM, 

"sgassrilgM 
TOrrbKo l,r3 uH0p0 lr I). orner:

cnoeo,l (aa) anu crosoO.
B 4aHust>r 3aAaqax cIrMBoJtoM A o6oesaqeu a.nQaeur, H3 HMBoJToB Koiropofo crpoHTct
Bsrqucrulrr' $yHr<UHro Fmax (x+.y+z,xxy*z) *3
Buqrcrurt, f:min(x,y,z);
Ynop;r4outzrb rpl4 qHcra x,y,:z no y6urnaHurc, Becru Ha g paH
Beo2lurcr crrMBoJt, BbrBecru coo6ulesae, r{To 3To rlu$pa, 6y^ru HIrH 3HaK
3aAauo lroSoe x, onpeAeJrnTh, KparHo .lrz ouo rppnr
z=?FTft tr'-.-1\'r!=l \.*t ,iJ,

s= zELri",-*J=;

t*"ono.,croeo P.

s--!*_ ur=A 
ilr::r:+1)

uax {# sin 
l.n

)

__l
k : '1, nl n zagano

)

'$r r,{-)"'
,klT-1,

tlJ



n 3aliaHo
r._ 1- 1 , 1 (-1"1n+!

1r*3 tr3 3r.$ a(te*1)
b)0, ar=1, af a7l2i_l BbtBecru Bce

":p} 
gqr 1 .,r-tr;-1.4;=1 .- lt, rn 3aAaHbl

t[ 
k Par' l< 3aAaHo

f 2*eF,p:q0'
Brr.rucrurr, 

{ Z + 
" 

p2,O qp *i .1,S

l1-uP,l,S"{p_ s
O6rfl sr,rr crpyK'rypy, or,cbrBa}orlyro oAHy rapy 3aHr'.uft(ay guropun,
npeAMera, (Dllo npenogaoarerr) o6r.ssHrr repeMeHHylo ororo rr4[a,

ai<b

o frucr,IBarculnfi seAelro zar' ltuit.
vnopl4ovlrrr no alSanury Maccr,rB crpoK (ne 6onee l0 caN{soroB).
B o4HovepuoM MaccHBe I43 n 3JIeMeHToa nafitn H BbtBecru Hanueusurul ug nolox

Bt,IA (lr, 16, np), nareanne
MaccHB h3 TaKy/x sanuceE u, MaceI4B

bHbIX CfO 3J]CMOHTOB HJIH

BbtrIt4cJMeMbre fto

NOJTOI(MICJIbHbIX

oTpHqaTefl bH btx

rroulr{e ycnoBHro rroAato'r B

Mturl/

coo6uleHue, qro raKr4x gJreNxeHToB uer, Onpe4eJrHTb FroMep Han6olsurero H3 orpH x 3JreMeHroe. (Hyleeule
3 H aqeHHrI cq IrTaTb noJt o)KHTeJIbUU UU).

Brt'{t'Icrarr cyMMy AuaroHaJlbHbIX 3JreMeHToB, pacnoJro eHHbrx Bblrlre rraBH oft nuar<
A(5x5) H cyMMy AHaToHaJIbFILIX oJIeMeHToB, pagnoJroxeHH rx HU)Ke rJraBHofi auaroHarn.

H KBaAparHofi varpruur

.{auc,: repeMeHHafl B; uarpuqaA (m*m), aa l0; cp-3.n{€MeHTbr oAHoMepHofo qucJr
npaBlHJIy C1= C1-1*k, Cl H k 3aAaH,,

Tpe6yercl BblriHcJIarb Bce 3neMeHTbr (i:r, tn) oAHoMepHofo r{r4cJroBofo Naaccaea X no
;{; : s,1p + IIiiLr 

[,,r 
ti,,rc) -:3 * n]

s- cyrvtMa 3JreMeHToB masHoii AuaroHutvt MaTpr4ubr A, p =Xi_r, npa BbIHHCJ|eHHH x1, p:1.

Macc14Ba,

pMyne

BbIBECTH HA IIEqATb HAAMEHbII I43 ero
'raK)r(e onpeAelHTb HOMep Ha buero H3

Kpove BbrqucreHr4{ ncex X; eo6xo4nvo Bbrqapnr4rb H.x cpeAHeapu$Merauecrco". I'fLt
14 cpe4HereoMerpr4qecKo" \,Tft ,x,
B o4,HovepHOM MacclrBe u3 n oJ]eMeHToB H

3reMeHToB (nl,16o coo6uleHHe, qro raKoBbrx
3JreMeHToB ullr coo6uleHue, qro raKoBbtx Hcr.

aill.u u

4er), a

3aAaust ABa MaccHBa A u Ei qenoe qucJlo M u rleloqucleusurfr MaccHB L Hg n grevl . Cocraeurs aurroDHTM
pas6ueuun MacclrBa L Ha Aszr HoBbrx MaccHBa raKHM o6pa:om, rt:fo 3reMeHT.bt y
nepnrrft MirccrlB, ocruutbHbre no eropoft. Lil0, (A+B+M)< Li.<(A.fB+M)
Brtquclnrr cyMMy 3TIeMeHTOB nuxe no6oquofi Auarouarn, caMy Al4afoHaJrb Brurloql,rrb B
Brrquclnrr IlcnoJ]b3y.r{ peKypcuro
S=XilJl:r1

Qarcropaarr

5=1/Ii* \rE * \r? * ,",* .i;
t- --------

S:n'2: v r/3 * ri4 ^.* \' ?l

S:

CanrocrosrerbHaq pa6ora o6yvarorquxcn
nporpaMMHpoBaHHs

l) AeTalsuutfi pas6op KoHcneKTa lexqnil, AonorHeHuH KoHe[eKTa AaHHbTMH ras yue6Hoil nlrreparypbr, ]flpyrNre paMn;
2',1 noAroroBKy Ko BceM Br4AaM KoHTponr;
3) perueHue cJreAyrcui4)( 3aAar{;

- oQopvnenHe B BI4Ae rpyHxqufi 3aAaq Boex BH,4oB coprupoBKu, paso6paHur,* 
" 

n{puor ceMecrpe;
- BbrrrHcJreHHr c rzcrloJrb3oBaHHeM O6parHoft nolrcrcofi 3ailvcv|
- co3AaHHe AByHanpaBneHHbrx lusefiuuX crrncKoB
- co3AaHne KoJrbUeBb[x luuefintrx c[trcKoB.
- peanr43aul4r o6xoAa ABourrHofo 4epera n uy6uny, u Luuprauy.
(DoHA oueHoqHbtx cpeAcrB AJtr npdee4enzn arrecrau[4H ypoBHs c$opvnfoeaHHocr7 rcovlrereuurr,i

{n - 1) + v,fr4 + .-.+ .lz +dT + o

o6yva rcrqHxcr rro AHc qH[JIlz Fr e oeop nr rercr orAeJr b Hr,r M AoKyM e) HTo M.



7 . yIIEEHO-METOAI,IqECKOE I,I I,IHOOPMAUI4OIIHOE

Al4crlrr[IJrprHbr
7.1. KHuroo6ecneqeHrrocrb

ECTIETIEI{I4Ii,

[{ a u pr eu o B a s]4e Jr Hrep ary pb1 : a Bro p, Ha3 BaHHe, r Hf 
" 
3Aad, Jr.Aar.lr-cru o fOOEECtIELIEFIHOCTI)

Harll.pte s

erexlpoHHoii
6u6rr.ro'rexe Bnl-V

6u6r dorere

ofoc Bo

OcHosHas Jr r,r'repa.rypa
l. Marerr{atr'{ecxar JloFuKa H Teoput arlroprarurx: vve6Hr4K /
llpyuxoa h.B., Borrosa JI.JI. - M.:KvpC, HI4U I,IHOPA-M, 2016. - 152. ci:
60x9tl l/16. - (Baxaraapnar) (ileperuOr 7B() ISBN 978-5-9068rg-74-4

http://znanium.co

m/catalog.php?boo

kinfo:5li 86,94
2. ocHossr anrop''rM'3a.g'u vt npofpaMM'rpoea'r,rq: yqe-6Hoe 

"0"166TB.A. Kontaer; IIos peA. JI.f. I'araprauofi. - M.: WIOOpVM: ZHOpA-M.. -
416 <:,.: ar'; 60x90 1/16. - (frposeccronarrbHoe o6pa:oaauue). (nepenrrei)
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