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1 leap TUCHUTITHHBI.

B pesymbraTe OCBOEHHS JaHHON JUCHUIUIMHBI y OOYYaromerocs JJOJDKHBI OBITh
c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOHM MPO(EeCcCHOHAIBHON 00pa3oBaTeIbHON IMPOrPaMMBbI
OakanaBpuara (nanee - OIIOII): OIIK-1

ConepxaHre KOMITETCHIIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYYEHHS 1O JUCLUIUINHE

cM. Tabimmuel 1 u 2.

1.1 ®opmupyembie KOMIETEHITUN
Tabmuna 1 - @opmupyembie JUCIUILTAHON KOMITETEHITUN

HaumenoBanue Buaa
KOMIIETEHLIUU
(vHugepcanvHas,
obujenpogpeccuonanvras,
npogeccuonanvnas)

HaumeHnoBanue kareropuu
(TpyIIIBI) KOMIIETEHIUI

Ko 1 Ha3sBanne KOMIETEHIINH

obmienpodeccuonambHast

TeopeTuueckue u
MPAKTUICCKUAE OCHOBBI
npodeccuoHaIbHON
JeSITEITBHOCTH

OIIK-1 CiocobeH npuMeHsITh
(byHIaMeHTaNbHbBIC 3HAHHS, IOJyYCHHBIC B
001acTH MaTeMaTHYECKHUX U (HJIIH)
€CTECTBEHHBIX HayK, M HCIOJIb30BATh UX B
npohecCHOHANIBHOM JIeATEIbHOCTH

1.2 UHauKaToOpbl J0CTHKEHUSI KOMIIETEH Ui
Tabnuna 2 — UHauKaTopsl JOCTUKEHUS! KOMIETEHUIUH, (OpMUPYEMBbIE TUCITUILINHOM

Kon v nasBanue

Nuaukatopsl 1OCTUKEHUS

JAvcuuninHel U NpakTUKH,

(hyHIaMeHTaTLHBIC 3HAHUS,
MOJTydeHHBIC B 00J1aCTH
MaTeMaTHIECKHUX U (FUTH)
€CTECTBEHHBIX HAYK, U
HCIIONh30BATh UX B
npoeccnoHaIbHON
JeSTeTLHOCTH

OCHOBBIBasICh Ha (pakTax u
KOHIIETIIMSIX TEOpHUi B 00s1acTn
MaTeMaTHYECKHUX H
€CTECTBEHHBIX HAYK, BBIJCIIS
IJIABHBIE CMBICIIOBBIC aCIIEKTHI B
JI0Ka3aTeJIbCTBAX;

1.2 PemaeT npakTuueckue
3aJa4d Ha OCHOBE
($yHIaMEHTaIbHbBIX 3HAHUH B
o0sacT MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK

1.3 PemaeT npogeccuonanbHble
3aJa4y B UCCIICIOBATENbCKON 1
MIPUKIIATHON JIEATETLHOCTH,
HCTIONB3YS OCHOBBI
COBPEMEHHBIX MaTeMaTHYECKUX
TEOpUN

KOMIIETCHLIUH komnereHuuu no OITOIT thopmupyronme kommnetennuto OITOIT
OIIK-1 Criocoben 1.1 cTporo noka3biBaeT K.M.04.01 ®usuka
MIPUMEHATH MaTEeMaTHICCKUE YTBEPKACHUA, | K.M.04.02 MaremaTruecKuii aHaan3

K.M.04.03 Anre6pa u reomeTpust
K.M.04.04 Teopus BeposiTHOCTEH U
MaTeMaTH4yecKas CTaTUCTHKA
K.M.04.05 JuddepenunanbHble
ypaBHEHUS

K.M.04.06 Madopmarnka
K.M.04.07 JuckperHas MaTeMaTUKa
K.M.04.08 YncieHusle METOIbI
K.M.04.09 BoipapHuBaommii Kypc
MATEeMATHKHN U HHPOPMATHKHU
K.M.09.02(Y) Hayuno-
HcclieioBaTenbeKas paboTa
(TmoTyueHne IepBUYHBIX HABBIKOB
HAy4YHO-HCCIIEA0BATEIbCKON paboThI)

1.3 3Hanus, ymenus, HaBbiku (3YB) mo qucuuminne
Tabnuna 3 — 3HaHus, yMEHUsI, HaBBIKU, GOPMUPYEMbIE AUCIUILTUNHON

Ko n Ha3BaHue
KOMIIETEHI[NHA

WNHnukatopsl JOCTHXEHUS
KOMIIETEHIIUH,
3aKpEIUICHHBIC 32
JUCIUAIIINHON

3Hanwus, ymeHus, HaBbiku (3YB),
dhopMupyembIe AUCHUTITHHOM

OIIK-1 Crocoben
MIPUMEHSTh
(hyHIaMEHTaTbHBIC

1.2 Pemaet npaktudeckne | 3HATH!

3aJlay¥ Ha OCHOBE —  OCHOBHBIC TIOHSTHS AITOPUTMH3AIINH;
(byHIaMEHTANbHBIX 3HAHUH | —  COBpPEeMEHHbIE HH(POPMAIIHOHHO-

B 00JIaCTH MaTeMaTHYECKUX | KOMMYHHMKAIIMOHHBIE TEXHOJIOTHML;

3HaHU:, IMTOJIYYCHHBIC B




Kon 1 na3spanue

WNHIuKaTopsl JOCTHKEHUS

3uanus1, yMeHus, HaBeIKH (3YB),

KOMIIETCHITNH KOMIIETCHITNH, (hopMupyeMbIe AUCIUTUTHHOM
3aKpEIUICHHBIC 32
MUCLUIIIMHON

o0actu U €CTEeCTBEHHBIX HAyK —  (hopMyIIBI COKPAIIICHHOTO YMHOXKEHUS,

MaTEeMaTHYECKUX U
(MH) eCcTeCTBEHHBIX
HayK, U UCTIOJIh30BaTh
HX B IpoecCHoHaTbHOU
JESATSIILHOCTH

JEHCTBHUS CO CTENECHAMH M KOPHSIMH,
TPUTOHOMETpHYECKUE (HOPMYIIBI,
norapudmuueckue GopmMyIbl;

CBOMCTBa (QyHKINH;
METO/Ibl PeIICHNUS YPaBHEHUH U

HEPABEHCTB.
YMeTh:

MPEACTAaBIATH 3aJa4y B BUJC aJITOpUTMa

B CJIOBECHOM, Tpa)nuecKoi U MPOrpaMMHOM
hopmax;

IIPUMCHATH COBPEMCHHBIC

UHQOPMAITIOHHO-KOMMYHHUKAIIHOHHEIE
TEXHOJIOTHH VIS PELICHUS IPAKTUIECKUX
3a/1ad4;

BBITIOJIHATH TOXIACCTBCHHBIC

peoOpa3oBaHus aNreOpandecKux
BBIpQXKEHUH ¢ MPUMEHEHHEM (GopMy
COKpAILIEHHOI'O0 YMHOXKEHUS, AEUCTBUH CO
CTETICHSIMH U KOPHSMU;

WCIION30BaTh CBOHCTBA (PYHKIINH,

BBITIOJTHSATH TTOCTPOCHUE TPaUKOB
(hyHKIIHIT;

pelaTh ypaBHEHUS 1 HEPaBEHCTBA.

Baaaern:

CIIOCOOHOCTHIO pemaTtb CTaHAAPTHBIC

NPaKTUYECKUE 33]]aul ¢ IPUMECHEHHEM
(dyHIaMeHTaNbHBIX 3HAHUH B 0071aCTH
MaTeMaTHUKH U HHPOPMaIMOHHO-
KOMMYHHUKAIMOHHBIX TEXHOJIOTHH.

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIaM YUeOHBbIX 3aHSITHIA.

@®opMBbI NPOMEKYTOYHOM aTTECTALMU.
Tabmuna 4 — O6beM U TPYAOEMKOCTh AUCUUTUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

O0BEM HacoB
OOm1ast Tpy1IOEMKOCTh ¥ BHBI Y4€OHOH paboThI 1O JUCIUILIHHE, TPOBOIUMEIC B o popmanm
pas3HbIX hopmax 0byHeHs
(0102]0)
1 OOwmas Tpya10€MKOCTh TUCIUTUINHBL 72
2 KonrakTHasg pabdoTta o0yJarommxcs ¢ npemnoaasateneM (o BUAaM yY4eOHBIX 3aHITHH) 68
(Bcero)
AynutopHas padota (Bcero): 68
B TOM YHCJIE:
MPAKTUIECKUE 3aHATHUS, CEMUHAPHI 34
J1ab0opaTopHbIe PabOThHI 34
3 CamocrosTensHas paboTta obyuatomuxcs (Bcero) 4
4 TIpomesxyTouHast aTTecTalus 00ydJaromerocs - 3a4eT

3. Y4yeOHO-TeMaTHYECKHMI IVIAH U CO/iepPKAHMEe NUCHMILIMHBI.




3.1 YuyeOHO-TEMATHYECKUH MJIAH

Tabnuma 5 - YueOHo-TeMaTHuecKuit T1aH 04HOM PopMbI 00ydeHHS

= Obmas TpymoeMKoCTh
= Tpymoém|  3aHATHH (Jac.) DopMBbI TEKYLIETO
E PaBI[GJILI U TEMbI AUCIHHUIIIINHBI é;(;ceTeI; 00 Hpggalég);ﬁ)ﬂqﬁoﬁ
= 110 3aHATHUAM AyIuTOpH. aTTecTaluu
2 uac.) 3aHATUA CPC YCIIEBAEMOCTH
< 1ab. | mpaxT.
Cemectp 1
1. Mamemamuxa 36 34 2
1 | 1.1 Apugpmemuuecxue gviuucnenus 4 4 KonTponsHas
2 | 1.2 IIlpeobpaszosanue arzebpauueckux evipadiceHul 4,5 4 105 pabora Ne 1
3 1.3 @yuxyuu u epaguxu 8,5 8 0,5 KonrponbHast
pabota Ne 2
4 | 1.4 VYpasnenus u nepasencmea 8,5 8 0,5 KoHTponbHas
5 | 1.5 Cucmemvt ypasuenuii 2 2 pabota Ne 3
6 1.6 Tpuconomempus 8,5 8 0,5 KonrponbHast
pabota Ne 4
2. Hugpopmamuxa 36 34 2
2.1 3uaxomcmeo co cpedoil NPoepaMMUpOBaHUsL: 2 2
7 | Ocroswl npaxmuueckou pabomsi 6 cpede Visual
Studio 13
2.2 Ilpoecpammuas peanuzayusi nPOCMbIX TUHEUHbIX 2 2
8 aneopummos
9 | 2.3 Vcnognuvie onepamoput Ig:éﬁ?;;gﬂ
2.4 [Juxnuueckas cmpyKmypd ¢ 3A0AHHbIM YUCIOM
10 noemopeHu
11 | 2.5 Hukawl ¢ npeo- u nocmycioguem 2
2.6 Cocmasnenue O10K-cXemvl aneopumma ¢ 2
12 yuxamu
13 | 2.7 Oonomepmbiti maccus 2 2
14 | 2.8 Copmuposxa maccugog 4,5 4 0,5 Ig;%tﬁ?ﬁf?
15 | 2.9 /leymepnulii maccus 2 2
16 | 2.10 Bcmpoennule npoyedypul u ¢yrkyuu 2 2
17 | 2.11 [onv3osamenvckue npoyedypsl u QyHKYUU 4,5 4 0,5 KO%TPOHJI\E{?
18 | 2.12 Pexypcusnvie ¢pynxyuu 2,5 2 05 pabota
19 | 2.13 Cmpoxkoswiii mun oannbix 2 2
20 | 2.14 @aiinosviii mun danuvix 2 2 I;Z%ZPTC;HJI\}:ZH
21 | 2.15 Paboma c epaguxoii 2,5 2 0,5
[IpomexyTouHas aTTecTanus - 3auem 3a4er
MTOT'O 1o cemectpy 1 72 34 | 34 | 4
3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI
Tabnuua 6 — ConeprxkaHue JUCIUTUTUHBI
No HaumenoBanue
o /;1 paszena, TeMbl CopneprxaHne 3aHATHUS (KOPOHIKO)
JVCTTUTUTAHBI
Cooeporcanue npaxmudecKux 3anHsamuil
1 Mamemamuxa
1.1 | Apugpmemuueckue Apudmerrueckue BBIYHCIICHUS. [IpeobpazoBanue paImoHaATLHBIX
BbIUUCTICHUS BeIpaKeHUI. J[eHCTBUS CO CTENEHsIMH 1 KOpHsIMU. Pemenne npomnopuuii.
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HaumenoBanue

J\;Q paszena, TeMBI Conepxanue 3aHsTUS (KOPOMKO)
i JUCLUIIIAHBI
1.2 | Ilpeobpazosanue ToxXnecTBeHHBIC npeoOpazoBaHus anreOpandecKux BBIPaXKCHHI.
aneebpaudeckux PaznokeHue ~ MHOTOWIEHOB ~ Ha MHOXHTENH, (POPMYJIBI COKPAILIEHHOTO
8bIpadiceHull YMHOXXEHMSI: KBaZpaT CyMMbl M Pa3HOCTH, Ky0 CyMMBI ¥  pa3HOCTH,
PasHOCTh KBagpaTOB, CyMMa M pa3HOCTb KyOOB. J[leneHne MHOTOYJICHOB,
BBIJIETICHHE IIeJI0OW YacTH HeNpaBHIBLHOU ApoOu, Teopema besy.
1.3 | @yukyuu u epaguru OcHoBHBIE CBoWicTBa (YHKIHMHA (YETHOCTP W HEYETHOCTH (DYHKITUH,
NEPUOJNYHOCTb, HYTH (QYHKIMH W TPOMEKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTB, JKCTpeMyM (YHKITUH, OTPAHHYEHHOCTD).
OcHoBHBIE 3neMeHTapHble (GyHKUMH. (OCHOBHBIE CBOWCTBA JIMHEHHOU
¢bynkuun, rpaduk suHeWHOW QyHKMM. Ksagpatuunas ¢yHKuus, ee
CBOIicTBa, TpaduK, OCHOBHBIE MapameTpbl. OOIIHE CBOWCTBA CTEIIEHHBIX
¢byHKUUH, TpaQUKH CTETIEHHBIX (YHKIHA.
[lokazarenbHas ¢yHKIHs, ee rpadpuk. OCHOBHBIE CBONCTBA MOKa3aTENbHOMN
¢ynkuun. Jlorapudmudeckas ¢yHkuusi, ee rpapux. OCHOBHBIE CBOWMCTBa
norapugmudeckoil QyHKIHU.
I'eomeTpuyeckue mpeodpazoBaHus rpaduKoB (QyHKITHIA.
1.4 | Vpasnenus u Penrenue nuHeitHbIX ypaBHeHH. KBagpaTHbie ypaBHEHHS.
HepaseHcmea PanrionanbHble U MppalOHATbHBIC YPABHEHHUS.
Pemienne nokasaresbHBIX U TOTapUPMUUECKUX YPAaBHEHUH.
Penrenue mMHEHHBIX, KBaIpaTHBIX, APOOHO-PALIMOHATBHBIX HEPABEHCTB.
1.5 | Cucmemv! ypasnenuii | Pemenue cucreM ABYX YpaBHEHHI C IBYyMsI IepeMEeHHBIME. PerreHue crucreM
HEPaBEHCTB.
1.6 | Tpueonomempusi [MpeobOpazoBaHre TPUTOHOMETPUIECKUX BBIPAIKEHHH.
OO0patrHble TPUrOHOMETPUYECKHE PYHKIHH.
Pemenne npocrednmx TpPUroHOMETPUYECKUX YPAaBHEHUIN U HEPABEHCTB.
2 Hngpopmamuka
2.1 | 3uaxomcmeo co | Ctpykrypa nporpammsbl Ha s3bike C++. PemakTupoBaHue Koza IporpaMMBl.
cpedotl 3aryck mporpaMMsl Ha BeInosiHeHHe. COXpaHEeHUe PelleHNsI.
npocpammuposanus: | CocraBieHre OJIOK-CXEMBI JINHEHHOTO aJITOPHTMA.
OcHosbl
npaxkmuieckou
pabomsl 8  cpede
Visual Studio 13
2.2 | Ilpoepammnas TUIBI JaHHBIX: BENIECTBEHHBIE, 1IeTIbIE, TOTUYECKHE, CHMBOJIBHBIC.
peanuzayusi npocmuix | Onepanyu BBojAa U BbiBoAa. OCHOBHBIE MaTeMaTHuyeckue (GpyHKOIMU: abs(X),
JIUHEIHbIX sgr(x), power(x,a), sgrt(x), sin(x), cos(x), random(x), round(x).
aneopummos Onepanuu yacTHOE OT AejeHus div 1 ocTaTok OT AeneHus: mod.
Pemenue 3amau.
2.3 | Ycnognvie PazBeTBisitonriecst CTPYKTYPbI allTOPUTMOB. Y CIIOBHBIE OIIEPATOPHI.
onepamopwl
2.4 | Huxnuyeckas [Tonsitre nukna. Turel anropuTMoB ¢ nuKiIaMu. Llukianyeckas CTpyKTypa C
cmpykmypa ¢ | 3aJlaHHBIM YMCIIOM moBTOpeHHid. Oneparopsl nukiIoB. Oneparop nukia for.
3a0aHHbIM yucIom
noemopeHuil
2.5 | Huxknot ¢ mpeo- u | Luxiel ¢ npen- u moctycinosueM. Oneparop mukiaa Repeat...Until. Oneparop
nocmycnosuem uka While. BrioskeHHBIC TIUKITBI.
2.6 | CocraBnmenue  Onok- | PemreHue 3amad Ha COCTaBJACHHE aJIrOPUTMa C LUKIOM(aMH) M €ro OJIOK-
CXEMBl QJITOPUTMA C | CXEMBI.




No Hanmenosanue
I paszena, TeMBI Conepxanue 3aHsTUS (KOPOMKO)
1 THCIUTUTAHBI
LIUKIaMU
2.7 | Oonomepmwiii maccué | OnHoMepHslid MaccuB. OOBsBIEHHE MacCUBOB. BBOJ W BBIBOJ MAacCHBOB.
I[Touck sreMeHTa MacCHBa, yJOBIETBOPSIOIIETO 33JaHHBIM YCIIOBHSM.
2.8 | Copmuposka MeTtoasl COPTUPOBKM MaccuBa. MeToJ MPOCTOTO WM MPSIMOro BBHIOODA.
Maccugoe Meron «my3sippka». Meron Hlemna.
2.9 | Jsymepnouii maccus [lonstre nBymMepHoro MaccuBa. OOBABIEHHE TBYMEPHOTO MaccuBa. Brom u
BBIBOJ IBYMEPHBIX MAaCCHBOB.
JlelicTBUS Ha/l MaTPUIIAMU: CIIOKEHUE, YMHOKEHHE, TPAHCIIOHUPOBAHUE
2.10 | Bcmpoennule Berpoennsie mporienypsl M GyHKOHH. BBI30B BCTpPOGHHBIX NpOLENyp M
npoyeoypul byHKUUA.
yHxyuu
2.11 | Ilonv3osamenvckue Onucanne GyHKIMHE 1 iporienyp. JlokanpHbIe U TI00ANBHEIE TIEpEMEHHEIE.
npoyeoypol
yHxyuu
2.12 | PexypcusHuvie [MonsiTre pekypcun. Peann3zanus pekypCHBHBIX aJlTOPUTMOB.
yHryuu
2.13 | Cmpoxkoswiii mun Ornucanne CTpokoBoW mepemMeHHOH. JleiicTBus co ctpokamu. CraHAapTHBIE
OaHHbIX GyHKUMM © TOpouedypbl Ui paboTel co cTpokamu. [Ipomenypst
npeoOpa3oBaHMsI THIIOB.
2.14 | @aiinoswiii mun @aiinpr. DainoBerii Tun. Utenne w3 (aiina u 3anuck B Qaitn. TexcToBble
OaHHbIX ¢aitnel U omepauuu Hajy HUMH. OCHOBHBIE MpoUEeRypbl W (YHKIUU IS
paboThI ¢ daitmamu.
2.15 | Paboma c epaghuxoii dopmupoBanue n3o0paxeHus Ha 3kpane. Pabora ¢ rpadukoii. CrangapTHbie
MPOLETYPHI U padOTHI C TPpadUKOM.
[IpomMexyTOYHAs aTTeCTALHS - 3auem

4 Tlopsaaok oOLEHUBAHUA

ycneBaeMocTH HM  cOPMHPOBAHHOCTH

KOMIIETCHIMH 00yYaloIIerocs B TeKylei U MPOMesKYTOYHOM aTTeCTalluMu.
JUist TIOJIOKUTENFHOW OIEHKH TI0 pe3yJbTaTaM OCBOEHHS IMCHIUIUIMHBI 00y4aroImeMycs
HEOOXOJMMO BBITIOJTHUTH BCE YCTAHOBJEHHBIE BHUABI yueOHON paboThl. OllEHKa pPe3yJbTaToOB

pabotsl oOy4varomierocs B 0aymuiax (1o BUaaM) MpuBeeHa B Taduie 7.

Tabmnma 7 -

bannpHO-pelTHHrOBas

OLIEHKa pe3ylbTaToOB y4eOHOM paboThI

obyuaromuxcs mo Buaam (bPC) B 1 cemectpe

VYyebnas pabora |Cymma  |Buabl u pe3ynbTaTsl OreHka B aTTecTaluu Bamst
(BuzBI) O6aoB  |y4eOHOM paboThI

Tekymas yuebnas |80 KonTtponsHbIe paboThI Banasl 3a KP: 51-80
paboTa B cemecTpe (8 pabor) 6,4 6ayta (BeImosHEHO 51 - 65% 3amaHmit)
(ITocemenne 8 6ast0B (BEITOTHEHO 66 - 85% 3anaHMiA)

3aHATHH 110 10 6aauoB (BemosHEHO 86 - 100% 3amanuin)
pacIHCaHuIO U

BBITITOJIHCHHUEC

3aaHAN)

HTroro no Texkyueii pabore B cemecTpe 51-80
IMpomexyrounas |20 Pemenue 3anaun 1. 3 0asu1a (TOPOTOBOE 3HAYECHUE) 3-5
aTTecTanus 5 6an0B (MakcMMaabHOE 3HAYEHUE)

(3auer) Pemenue 3amaqn 2. 3 6aJs1a (TTOpOTOBOE 3HAYCHNE) 3-5

5 6an0B (MakcMMaabHOE 3HAYEHUE)




Pemenue 3anaun 3. 2 0aJu1a (IOPOrOBOE 3HAYECHUE) 2-5
5 fan10B (MakcUMaJIbHOE 3HAYCHUE)

Pemenue 3anaun 4. 2 0aJu1a (IOPOTOBOE 3HAYECHUE) 2-5
5 6anoB (MakcuMaIbHOE 3HAYCHUE)

Hroro mo npomMeKyTo4HOM aTTecTanuu (3a4eTy) 10-206.

CymmapHas oneHka no gucuumiauae: Cymma 0amiioB TeKymiei U mpoMexXyTodHoi arrectarmn 51— 100 6.

B npomexyTouHOW arrecTalMu OIEHKa BHICTABIseTCs B BegoMocTh B 100-OammpHOU
IIKajie ¥ B OyKBEeHHOM 3KBUBasieHTe (Tabnuma 8)
Tabmuna 8 — Coornecenne 100-0anabHOMN MKagbl 1 OYKBEHHOTO SKBHBAJICHTA OLEHKU

YpoBHU OCBOCHUS Ox3amen 3auem
Cymma HabpaHHbIX - -
6106 JMCIUTUIAHEI 1 Oyenka byxeennuiii sxeusanenm byxeennuiii
KOMITCTEHIIN I IKBUBATIEHT
86 - 100 [TponBUHYTHIN 5 OTJIMYHO
66 - 85 [ToBbILIIEHHBIH 4 XOpOoHIo 3auTeHo
51-65 [Toporossiii 3 yJIOBJICTBOPUTEIHHO
0-50 [lepBrrit 2 HEYJIOBIIETBOPUTEIHHO He 3aureno

S  MarepuajbHO-TeXHMYECKOe, NMPOrPaMMHOe H Y4eOHO-

MeTOoauYecKoe o0ecneyeHue TUCHUIIINHBI.
5.1 YueOHnast iureparypa
OcHoBHasi yueOHasi iuTeparypa

1. sIxkumos, C. I1. CTpyKTypHOE IpOrpaMMUpPOBaHKE : yueOHOE Tocodue s By30B /
C. II. SflxkumoB. — Mocksa : U3narensctBo FOpaiit, 2023. — 342 c. — (Bsiciiee
obpazoBanue). — ISBN 978-5-534-14885-5. — Texkcr : anekrponnsii // O6pa3oBaTenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/520099.

2. UepmakoB, U. B. OcHOBBI IpOrpaMMHUPOBAHHUS : YICOHUK M TPAKTUKYM JIJIsl BY30B /
H. B. YepnakoB. — Mocksa : U3narensctBo FOpaiit, 2023. — 219 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-9916-9983-9. — Texkcr : anekrponnsii // O6pa3oBaTenpHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511703.

3. Maremaruka B mpuMepax u 3ajadax s noarotoBku k EI'D u mocrymnenuro B BY3
[DnexTponnsbIit pecypc]: Yu. moc./JI.T. Slumenes, 2-¢ u31., 101. —DJIEKTPOH. TEKCTOBBIE JIaH. -
M.: By3oBckwii yueouuk, HUI] MTHOPA-M, 2016. - 336 c. — Pexxum nocryma:
http://znanium.com/bookread2.php?book=500649

JonosHuTeIbHASA y4eOHAs TUTEpATypa

1. Hanunrep, B. A. Maremaruka: jorapudMudecKkie ypaBHEHUS U HEPABEHCTBA |
yaeOHOoe TTocodue Il cpeHero mpodeccnoHabHOTO 00pa3oBanus / B. A. Jlamuarep. — 2-¢
U3, ucrp. u jgoi. — Mocksa : M3narensctBo FOpaiit, 2023. — 176 ¢. — (IIpodeccronanbroe
obpazoBanue). — ISBN 978-5-534-05316-6. — Texkcr : anekrponHsiii // O6pa3oBaTenpHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/514874.

5.2 MarepuajabHO-TeXHHYECKOe M  INPOrpaMMHOe  o0ecreveHHe

AUCHUIIJINHBI.

VY4eOHble 3aHATHUS M0 AUCHUILUIMHE MPOBOAATCS B yueOHbIX ayautopusx KI'TIM ®I'BOY
BO «KemI'Y»:



https://urait.ru/bcode/514874

404 YyeOHast ayIuTOpHs IS IPOBEACHU:

- 3aHATUI CEMUHAPCKOTO (MPAKTHYECKOT0) TUTIA;

- TPYIIOBBIX U UHIUBUAYAIBHBIX KOHCYJIbTAIIHIA;

- TEKYILETro KOHTPOJISt ¥ IPOMEKYTOYHOH aTTeCTalHH.
Croenuaau3npoBaHHas (yueOHas1) Medesib: JOCKa MeJIoBasi, kKadeapa, CTOIBI, CTYIIbS.
OobopynoBanue: nepernocroe - HOyTOyK, 3KpaH, IPOEKTOP.
Hcnoan3yemoe mporpammuoe odecneuenue: MSWindows (MicrosoftimaginePremium 3
year mo cyommneH3snoHHOMy moroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBobomuo pacmupoctpansemoe I10), Sumexc.Bpayzep (oredecTBeHHOE
cBoOoHO pacnpoctpansemoe I110).
HuTepHer ¢ odecneyenuem aocryna B JUOC.

YueOHBIN KOPITYC
Ne4.

654079,
Kemeposckas
00/1aCTh, T.
Hosoxky3Heuk, mp-
KT Meramtypros,
.19

502 KomnbioTepHbIi Kacc.
YueOHas ayauTopus (MyIbTUMEIUITHAS) TS IPOBEACHUS:

- 3aHATUI CEMHUHAPCKOTO (TPAKTHYECKOT0) TUIIA;

- 3aHATHI 1a00paTOPHOTO TUTIA,

- TPYIIIOBBIX U MHANBHUYaIbHBIX KOHCYJIbTalNH;

- CaMOCTOSTENbHON paboTHI;

- TEKYILEro KOHTPOJISt ¥ IPOMEXYTOYHOH aTTeCTalUu.
CnenuanusupoBanHas (yuyeOHasi)) meledb: JOCKa MeNOBas, CTOJIbI KOMITBIOTEpPHBIE,
CTYJIBSI.
O0opynoBaHue JJIs Npe3eHTANUU Y4eOHOI0 MAaTepuaJia. cmayuoHapHoe - KOMIBIOTED,
9KpaH, NPOEKTOP, HAYITHUKH.
JlaGopaTopHoe 060pyA0BaHHe: CTAIIIOHAPHOE — KOMITBIOTEPHI U1 oOy4aromuxcs (16 mr.).
Hcnoan3yemoe nporpammuoe odecnedyenne: MSWindows (MicrosoftimaginePremium 3
year mo cyommneH3noHHOMy moroBopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.),
LibreOffice  (cBobogno  pacmpocrtpansemoe  [10),  Microsoft  Visual  Studio
(MicrosoftimaginePremium 3 year mno cyb6nuneHsnonHomy porosopy Ne 1212/KMPor
12.12.2018 r. mo 12.12.2021 r.), Cpena craTtuctiuyeckux BbluucieHuii Rv.4.0.2 (ceobogHo
pacnpoctpansiemoe [10).
HuTepHer ¢ o6ecnieuennem gocryna B IMOC.

Y4eOHbIil KOpIyC
Ned.

654079,
Kemeposckas
00/1aCTh, T.
HoBoky3Heuk, mp-
KT Meramnypros,
n. 19

5.3

HH(pOpPMALMOHHBIE CIPABOYHBIE CHCTEMBI.

Ilepeuens CIIB/l u UCC no aucunmninne
1. CITForum.ru - on-line 6ubauomexa c80600HO OOCMYNHBIX
UHGOPMAYUOHHBIM MEXHONI02USIM HaA pycckom szbike - http://citforum.ru

CoBpeMeHHble  TpodeccHOHANILHBbIE  0a3bl

JAHHBIX H

mamepuaios no

2. Hayunaa osnexmponnas oubauomexa eLIBRARY.RU — kpynuetiwuti poccuticKuti
uHgopmMayuonHelli nopman 6 O00AACMU HAYKU, MEXHOI02UU, MeOUYUHvl U 00paA306aHusl,

cooepoicawutl peghepamol u noanvie mexkcmol - WWW.elibrary.ru

6 Wnble cBeaeHus U (MJIM) MaTepPHAJIbI.

6.1. IIpumepHble BONPOCHI W 3aJaHMs / 3aa4U JJISA NPOMEKYTOUHOM

arrecraimumu
Taouuna 9 - [IpumepHble NPAKTHYECKHE 3aJAHUSA K 3a4eTy

Pa3znensl u Tembl | IIpumepHBbIe IPAKTUYECKUE 3aJaHUs

1. Mamemamuxa




1.1 Apugpmemuuecxue
BbIUUCTCHUS

. BBIYUHCIIHUTE: Si-zg—lg'(4z—2éj;

7 13 3L 9 "6

2. YHPOCTHTE [0 YHCIIOBOT'O OTBETA BBIPAKEHHE
Jy—2y +1 v +1
: +1, ecru y = —
Jy=24y+14y-1
3. Jloxkaxure, uto ecmu x>0 u y>0, TO
3 3
3h Yy xty
2 2
1.2 Ipeodpasosanue 4. YIPOCTHTB BHIPAKEHHE:
aneebpauyeckux
BLIPANCEHULL 2mn + 2m B 1
m +n m'—-n® m—n
5. Pa3noxuTh HAa MHOKHTEIIH:
F(x)=x*+9x +23x* +15x.
6. BBIIEIHTE ITOJIHBIH KBaJIpart:
a) x*—x-2 :_6)3("1 —4x-1
7. BBIMOMHHUTE  JeI€eHHe  MHOTOWIEHOB H
BI:I,E[EJ]HTI:- 1[IV 49acThk JPOo0H:
X -1 x4 ~3x* +2x—4
a .
xt+l x+1
1.3 @ynxyuu u zpagpuxu 8. Haiitn o0macTe onpeeneHHs QyHKIIHH:
_ 2 1
a) f(x)= 4-x* 4 — ;
lg(1-x)
Vx? -1
0) f(x)=—""—
arcsin(x — l)
9. VCTaHOBHTE UETHOCTH HIH  HEUYETHOCTh
(hYHKITHH:
2 x? + “?
a)y=x"-tgx; 6) y =
x* +1
10.  Omnpenenuts HyIH YHKIHH H IIPOMEKYTKH
3HAKOIIOCTOSHCTBA y=—x>4+6x-5;
y=(1-x")e™
11. Iloctponts rpaduKH PpyHKITHIA:

a) y=x"+5x+4;
6) y=x’ +5|x‘+4;

B) v= |:Jc2 + 5‘x| - 4| ;
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1.4 Ypaenenus u
Hepasencmea

12.  PemmuTs ypaBHEHHE:
16x* +8x" —7Tx* +12x+1=0,

4
13. \/;—7+~\12+x =0
N2+ x

14. log,(2x* —2x)=-1

p
15. 2.9x3—4x+l +42.6x:_4x_15.4x2—4x+1 :0
16. Pelnure HepaBeHCTRBO:

1 +2+x

<1,
2—x 5

2
17. —=2x+1
X

1 x—5
18. —) -7>20
(7)

1.5 Cucmemvt ypagnenuii

X —x*y 4y =1,
19. Pemuts cHCTEMY
3x+xy+3y=3.

i
x4y =1,
20. PeIlUTL CHCTEMY 4 . 3
Xy +2xyt +y =2
i o

x"+4x+3<0,

21. PelluTEL CHCTEMY 4
x"—=5x+6=0.

1.6 Tpueconomempus

22. VIIpPOCTHTE:

sin’2a — cos[% — 2af)sin(2a - %j

23. IIpoBepHTE paBEeHCTBO:

cos(2arcctg7) = sin(4arcctg3).
24.  PellHTE ypaBHeHHe:

Cosxcos2xcosdx = § cosl5x

25.  4sin’2x+3cosdx—1=0

2. HUugpopmamuxa

2.1 3naxomcmeo co cpedou
nPOSPAMMUPOBAHUSL:
OcHosbl npakxmudeckou
pabomul 6 cpeoe Visual
Studio 13

1. IlocTpouts OIOK-CXEMy aJrOpuTMa MPOTPAMMBI, KOTOpas I'€HEpUpPYET
CIIy4aiiHOE TPEX3HAYHOE YMCII0, BEIBOJUT €r0 Ha 3KpaH. BeIBOAUT Ha sKpaH
YHCII0, B KOTOPOM TEPBYIO W TOCIEAHION MUQPHI 3TOTO YHCIa TTOMEHSITH
MECTaMH.
2. TlocTpouth OJIOK-CXEMy alTrOpUTMa MPOrpaMMBbl, KOTOpas TeHEpHpYeT
CIIy4aifHOe TpEeX3HayHOE YMCIIO, BBIBOAWT Ha JKpaH dTO YHCIO, CYMMY H
Tpou3BeJIcHNEe (P ITOro YucIa.

2.2 Ilpoepammnuas
peanuzayus npocmulx

JIUHEUHBIX ajneopummoes

3. Hamucates mnporpammy, KoOTOpas 3ampalidBacT Yy II0JIb30BaTEINs
KOOPIMHATHI JIBYX TOYEK, BBIBOJUT Ha D3KpaH YypaBHEHHE MPSMOM,
MPOXOJIAIIEH Yepe3 3TU TOUKHU.
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4. Hammcate mporpammy, KOTOpas 3ampaiiuBaeT Y IIOJIb30BaTeNs JBa
yrciia a U b, BEIBOMUT HA DKpaH IUIOIMIAAbh U MEPUMETP MPSIMOYTOJIbHHKA,
CTOPOHBI KOTOPOTO PaBHBI ATHM YHCIIAM.

2.3 YcnosHuvie onepamopul

5. Hamwmcats mporpammy, KOTOpas TE€HEPHPYET CIydailHOE TPEeX3HAYHOE
YKCII0, OMpPEACNSeT, SBISETCS JH OHO YETHBIM W BBIBOJUT HA JKpaH
COOOIIEHHE O YETHOCTH/HEUYETHOCTH YHCIIA.

6. Hamucats mporpammy, KOTOpasi T€HEPHUPYET CIy4aiHOE ISITU3HAYHOE
YHCII0, CUNTAET KOIMYECTBO YETHBIX M KOJIMYECTBO HEUETHBIX (DD B 3TOM
qrcsie, BRIBOJUT Ha 9KpaH 2 @B (pe3yabTar).

24 Luxnuueckas
CMpPYKmMypa ¢ 3a0aHHbIM
YUCTIOM NOGIMOPEHULL

7. Hanucatpb mporpammy, KOTOpast 3apanimBaeT y MoJb30BaTells YHCia a U
b, mpuuem a<b, cocTaBIsIET BCe BO3MOKHBIC KOMOMHAIINN YHCEII, KOTOPBIC
MOXXHO TIOJICTaBUTh B BBIPAKEHHE O+0+0= b W MONy4UuTh BEpPHOE
PaBEHCTBO, B KBaJpaTax uYWCJIa HE JOJDKHBI MPEBBINIATH @, BBIBOJUT
pe3yibTaT Ha dKpaH.

8. HammcaTh nmporpammy, KOTOpast 3alpaiiuBaeT y TOoIb30BaTels JIBa YHCIia
a u b, BBIBOAUT Ha O5KpaH TabiWily 3HA4YeHUH (YHKIUM y=cOS X Ha
uHTepBaie [a,b].

2.5 Luxnwl
nOCmycnosuem

c nped- u

9. Hammcatp mporpammy, KOTOpasi 3alpamiiBacT Y ITOJb30BATENs YHCIIO
ab*cd, * o0o3HavaeT 000E KOJIMYESCTBO UMD, BHIBOJAUT HA SKpPaH YHUCIIO,
KOTOpOE SIBJISIETCS pe3yIbTaTOM BBIYHCICHUS ab+tcd .

10. Harucats mporpamMMy, KOTOpasi 3alpaliiBaeT y MOJIb30BaTEeNs YUCIIO a
u uudpy b, ompenensier, ects aU MUPpa b B ducie a, BEIBOAUT HAa DKPaH
MECTO, Ha KOTOPOM OOHapykeHa 1udpa, win coodiieHue «uudpa b B uncie
a HE HallicHa.

2.6 Cocmasnenue 610k-
cxemvl aneopumma c
YUKTIAMU

11. CocTaBuTh OJIOK-CXEMY alTOpPHUTMAa MPOTPaMMBI, KOTOpas 3alpaninBaeT
y TOJb30BATEINsl YUCIO, BBIYUCIACT (DAKTOpHAN 3TOTO YHCIA, BBHIBOJHUT
pe3yabTaT Ha SKpaH.

12. CocTaBuTh OJIOK-CXEMY aNTOpHUTMa MPOTPaMMBI, KOTOpas 3alpalinBacT
y TIOJIB30BATENS YHCIIO @, COCTABISET TaOJMIly KBaJpaToB yucen ot 1 1o N,
rae n2<a, BBIBOJIUT pE3yJIbTAT HA DKPaH.

2.7 O0HomepHbIll Maccus

13. Hamucatp mporpamMmy, KoTopas 3amoiHseT MaccuB u3 10 3eMeHTOB
CIlyJallHBIMM YHCIIAMH, ONpEJAeNSeT HAMOONBIIMK 3JIEMEHT MAacCHBa,
BBIBOJAUT Ha OKpaH »JJIEMEHTHl MacCUBa, KOTOphIE OTJIMYAOTCS OT
HanOoubIIero 6osee ueM Ha 3.

14. Hanmcate mporpammy, KoTtopasi 3anoiHser maccuB u3 10 31eMeHTOB
CIly4JallHBIMM 4YHWCJIAMH, BBIBOJAUT Ha OSKpPaH KOJWYECTBO JJIEMEHTOB,
KOTOpBIE AeTsITCs Ha 5 0e3 ocTaTKa.

2.8 Copmuposka maccugos

15. Hammcare mnporpammy, KOTOpas 3alpallldBaeT y TOJb30BaTeNs
3anosHeHre MaccuBa u3 10 31eMEeHTOB, COPTHPYET MaccuB MO yOBIBAaHHIO,
BBIBOJIUT Ha 9KpaH NCXOAHBII MAaCCUB U PE3yNIbTaT COPTUPOBKH.

2.9 Jleymepnwiii maccus

16. Hammcatp mporpammy, KoTopasi padoTaeT ¢ MaTpUIlAMU: TeHEpUpYyeT
MaTpULlBl CO CleayrmuMu pasMmepHocTsaMu: A[3x3], B[3x1], a 3artem
Haxoaut AB.
17. HamucaTts mporpammy, KoTtopas paboTaeT ¢ MaTpUIaMH: T€HEPHPYET
MaTpullbl co ciexyromuMu pasmeproctsmu: B[3x1], C[1x3], a 3atem
Haxoaut BC.

2.10 Bcmpoennvie
npoyedypsl U PyHKYUU

18. Hancatp nporpaMmy, KoTopasi 00XOJUT MaTpHIly pasMepHOCTHIO 3X3
W 3aMEHSET DJIEMEHTHl MATPHIBI COOTBETCTBYIONIMMHU 3HAYCHUSMH TIO
MOJYJIIO.

19. Hanucates mporpamMmy, KoTopasi 00X0IUT MaTpHIly pa3MEpPHOCTBHIO 3X3,
JENUT JIAHHYI0 MATPHIly MOAJIEMEHTHO Ha 3, 3alHMChIBa€T B KadecTBe
DIIEMEHTA MATPHUIIBI OKPYTIICHHBIE JI0 3 3HAKOB MOCJIE 3aISITOH 3HAYCHUSI.

2.11  Ilonv3osamenvckue
npoyedypul u QyrKyuu

20. Hammcatre mnporenypy, KOTOpas BBIBOAWT Ha OJKpPaH MaTpUILY
Pa3MEpHOCTBIO MXN.

21. Hammucath QyHKIIHIO, KOTOpasi 3aMOJTHICT MaTPHUIy Pa3MEPHOCTBIO mXn
CITy4allHBIMU YUCJIaMHU.

2,12
dynryuu

Pexypcusnvie

22. HanmcaTh (PyHKUHMIO, KOTOPAasi BEIYUCISET ONPENSTUTENh MaTPULBL.
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2.13 Cmpoxoswiti mun
OaHHbIX

23. HanmmcaTh mporpaMmy, KOTopasl 3ampaniiBaeT y I0JIb30BaTelsl CTPOKY,
COCTaBJISIET U3 YETHBIX CUMBOJIOB 3TOH CTPOKH — CTPOKY S1, U3 HEUETHBIX -
CTPOKY S2 ¥ BBIBOAMT PE3YJIbTAT Ha SKpaH.

24. HanmcaTh mporpaMmy, KOTOpasl 3ampaniiBaeT y IMOJIb30BaTeNs CTPOKY,
COCTaBJISIET U3 3TOM CTPOKU HOBYIO, TJI¢ CUMBOJIBI 3allUCaHbl B 0OPaTHOM
MOPSIIKE ¥ BBIBOJUT PE3yJIbTaT HA DKPaH.

2.14 Daunosviii mun
OAHHBIX

25. Hamucate mporpammy, KoTopas oOpaOaTbiBaeT (aiin ¢ y4eOHBIM
pacrmiicanueM (table.txt), m BRIBOOUT coaepkuMoe ¢aiira B moine Memo.

26. Hamucate mporpammy, kotopas oOpaOaThiBaeT Qaili ¢ y4eOHBIM
pactiucanneM  (table.txt), wm ompemenser KOJUYECTBO JICKIIMOHHBIX,
MPaKTUYECKUX U Ta00paTOPHBIX 3aHSATHH.

27. Hammcath mporpamMmmy, Kotopasi oOpadaTteiBaeT (aiyi ¢ HaTypalbHBIMU
grciaMu (num.txt), ¥ BEIBOJWUT HA 3KPaH CYMMBI ITU(DP KaKJOT0 YKCa.

2.15 Paboma c epaguxoii

28. HammcaTtp mporpammy, KOTOpas CTPOUT B IIGHTpPE JKpaHa CeMeiicTBO
KOHIIEHTPUYECKHX (C OOIIMM IEHTPOM) OKPY>KHOCTEH IPOM3BOIHLHOTO
panuyca.

29. HammmcaTs mporpaMmy, KOTOpasi CTPOUT B IIEHTPE SKpaHa 3BE3y.

30. HanmcaTp mporpaMmy, KoTopast CTPOHUT B CIy4aifHOM MECTe Ha SKpaHe
KOMITIO3UIIMIO (DUTYP, COCTOSIIYI0 KaK MUHUMYM M3 OJIHOTO Kpyra ¥ Tpex
TUHAK (KOMIO3WUIUIO BBl NPUAYMBIBAETE CaMH, 3TO MOXET OBITh
YeJIOBEYEK, IEPEBO H T.J.).

CocraButens (u): Kaua. TexH. Hayk Bsiukun E.C.

(@amunua, unuyuanst u oondxcHocms npenooasamens (eti))
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