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AHHOTAHUSA

Huctumumna «MH(OpMaOHHBIE TEXHOJOTHH B MPO(GECCHOHATBHON JeSTeIbHOCTH
BXOJUT B 00pa30BaTENbHYIO MPOTPaMMy BBICIIETO 00pa30BaHMs — MPOrpaMMy OakaliaBpHara Io
HampaBJiIeHUI0 MOAroToBKH/ cnenuanbHOCTH 24.03.02 «Cuctemsbl ynpaBieHUs IBMKEHHEM U
HaBuranus» HampaieHHOCTH «IIpubopsl M cuCTeMbl OpHUEHTALMM, CTAOMIM3aluu U
HaBurauu». Jlucuuiumza peanusyercs kapeapoit «Nel3».

JucuuiuivHa HaneneHa Ha (GOpMUPOBAHKE Y BBITYCKHHUKA CIEIYIOUINX KOMITETCHIIAN |

OIIK-2 «CrocoOeH TOHMUMATh HPUHIMIBI PabOThl COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUI M UCTIOJIB30BATh MX JUIS PeIISHHs 3a/1a4 TPOo(ECCHOHATBLHOM e TETEHOCTH

CopepxaHue TUCHUIUIMHBI OXBAaTHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C MU3yYEHHEM OCHOB
MPOrpaMMHUPOBAHMUSI W OCHOBHBIX KOHIIETIIMHA KOMIBIOTEPHBIX HAyK, TEXHOJOTHYECKOIO
mpolecca  CO3/JaHHd  KOMIIOHEHT  IpPOrpaMMHOTO  OOecCreueHus,  yJIOBJIETBOPSIOLIMX
COBPEMEHHBIM TPeOOBaHUSAM K IPOIPaMMHOMY MPOAYKTY.

[IpenogaBanue AMCHMILIMHBI IpEAyCMAaTpUBaeT cieayromue (opMbl OpraHu3aluu
y4eOHOTO MmpoIiecca: JeKIUU, 1abopaTopHbie pabOThI, CAMOCTOATEIbHAs padoTa 00yJaroIIerocs.

[IporpaMmoii AUCHUIIIMHBI MPETYCMOTPEHBI CIEAYIOIINE BHABI KOHTPOJIA: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOYHAs aTTecTalus B opMe IK3aMeHa.

OO0mas TpyI0eMKOCTh OCBOCHHSI JUCIMIUIMHBI COCTaBIISET 33aUeTHBIX eauHuIbl, 108
4acoB.

S3b1K 00y4YeHUS IO AUCIUTUTHHE KPYCCKUH »



1. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI O TUCHHUILIIHHE

1.1. Iesn npenogaBaHusl AUCHUILIHHBI
[Tomyyenne oOyd4arOMUMUCS 3HAHUH OCHOB MPOTPAMMHMPOBAHUS W OCHOBHBIX KOHIEHIUN
KOMITBIOTEPHBIX HAayK, YMEHUN M HABBIKOB MPAKTUYECKOTO IPOrpaMMMPOBAHMS, pealu3aluu
0a30BBIX AJTOPUTMOB Ha S3bIKAX BBICOKOTO YPOBHS; OCBOCHHE TEXHOJIOTHYECKOTO Ipolecca
CO3JaHMUSI KOMIIOHEHT HpPOrpaMMHOIO OOECHEYEHUs, YAOBJIETBOPSIOMIUX COBPEMEHHBIM
TpeOOBAHUAM K IPOTPAMMHOMY MTPOIYKTY.

1.2. JIlMacuunjuHA BXOAUT B COCTAB 00s13aTeJIbHOIl 4YacTH 00pa3oBaTeIbHOI
nporpamMmsbl Boicuiero oopasosanus (aanee — OIl BO).

1.3. Tlepeyenr TIUIAHHPYEMBIX Ppe3yJbTATOB OOy4YeHHS MO JHCHMILIMHE,
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3y/JIbTATAMM OCBOEHHUSI 00pa30BaTeJIbHOI MPOrPaMMBI.

B pesynbraTe M3ydeHUs AUCLUUILIMHBI OOY4aIOUIUICS JOJKEH 00MafaTh CIEAYIOUIUMU
KOMITETEHIUSIMU UM UX 4YacTsMU. KoMIeTeHIuN 1 MHAUKATOPbl UX JOCTH)KEHUS NPHUBENIECHBI B
tabnuue 1.
Tabnuma 1 — [lepeueHp kKOMIETEHIMN U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpymrma) Konn Konx u HauMeHoBaHWE UHIMKATOPa
HauMEHOBaHUE
KOMITETEHITUH JOCTHIKEHUS] KOMIICTCHITUN
KOMITCTECHITUT
OIIK-2.3.1 3HaeT coBpeMEHHbIE
OIIK-2 Cnocoben p
UH(GOPMAITMOHHBIE TEXHOJIOTUH JIJIS
MTOHUMATh
pEIICHHS TUTIOBBIX 3a/1a4
MPUHIUIBI Pa0OThHI .
poeCCHOHATBHOU JIEATETLHOCTH
COBPEMEHHBIX
OIIK-2.VY.1 ymeeT npuMeHsTh
Ob6menpodeccrnonanbHble | THPOPMAITMOHHBIX
. POrpaMMHBIE CPEICTBA VIS PELICHUS
KOMIIETEHIUHI TEXHOJIOT Ul U .
TUTOBBIX 3a7a4 Ipo¢decCHOHaTbHON
UCIIOJIb30BATh UX
JUIS pEelIeHUs 3a/1a4 ACATEILHOCTH
p . | OIIK-2.B.1 Bmaneer HaBbIKaMH pabOTHI C
poeCCHOHATBHOU
COBPEMEHHBIMH NPOTrpaMMaMHU B 00J1aCTH
JeSITEIbHOCTH .
KOMITBIOTEPHON MaTeMaTUKHU

2. Mecto nucuuniaunbl B cTpykrype OIl

JlucrurinHa MOXeT 0a3MpOBaThCS HA 3HAHUSX, paHee MPHOOPETEHHBIX 00yJalOIIMMUCS
IPY U3YYEHHUHN CIICIYIOUINX TUCIUTUINH:

— «Mudpopmaruka»,

— «MatemaTHKa»,

— «ANTOPUTMH3ALUS U IPOTPAMMHPOBAHHE.

3HaHUs, MOJYYEHHbIE NPU M3YYEHUM MaTepualla JaHHOM JUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSITEIFHOE 3HAYCHUE, TaK U MOTYT MCIIOJIb30BATHCS MTPU U3YUYECHUN APYTUX AUCIHILUIHH!

— « OcHOBBI HH(POPMALIMOHHON O€30M1aCHOCTU,

— « [Ipou3BOJICTBEHHAs MPEATUIIOMHAsT PAKTHKA,

— «OCHOBBI MOJIETUPOBAHUS IPUOOPOB U CUCTEM,

— «lHTennexTyanbHbIE CUCTEMBI YIPABICHUS»,

— «MogenupoBaHue MPUOOPOB U CUCTEM YIPaBIIEHUS JIeTaTeIbHBIX allapaToB»,

— «lludpossie cucTeMbl ynpaBieHus U 00pabOTKU HH(DOPMALTH»,

— «MHbopMaLMOHHO-U3MEPUTENIBHBIE YCTPOICTBA JIETATEIbHBIX alllapaToBy,

— «[IpoexTupoBaHue NpUOOPOB U CUCTEM,

— «OCHOBBI aBTOMaTU3UPOBAHHOTO IPOEKTHPOBAHUSI»,

— «HayuHo-uccnenoBarenbckas paboTa».




3. O0beM M TPYA0EMKOCTb JMCUMIINHBI
Janneie 006 o0memM o0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTHAENbHBIX BUIOB y4eOHOM
paboTHhI MO AUCHHUIUIHHE (U PaCIPEICTICHIE dTOM TPYAOEMKOCTH IO CeMecTpaM) MPEACTABICHBI B
Tabmnmuie 2.

Tabnuma 2 — O0beM U TPYA0EMKOCTh AUCIUILTUHBI

TpynoemkocTs 110

Bun yae6HO#I paboThI Bcero cemecTpaM
Ned
1 2 3
Oowan  mpyooemkocmov  OUCUUNIUHDL, 3/ 108 3/ 108

3E/ (uac)

U3 nux uacoe npaxmuttecxoﬁ n0020mMo6KuU

Ayoumopnsie 3anamus, BCETo 4ac. 51 51

B TOM YHCIJIC:

nekmuu (JI), (dac) 17 17
npakTuueckue/ceMunapckue 3ansatus  (113),
(dac)
naboparopusie padoTs! (JIP), (dac) 34 34
KypcoBoit mpoekt (padota) (KII, KP), (1ac)
9K3aMeH, (Jac) 27 27
Camocmosmenvhnas paboma, Bcero (4ac) 30 30
Buo npomesrcymounoin ammecmayuu: 3a4er,
mudd. 3ager, sk3amen (3auer, [Audd. 3au, DK3. OK3.
DK3.*%)

4, Conep:kanmne IMCHUIINHBI

4.1. PacnpenesjieHue TPYA0EMKOCTH JUCIUIJIMHBI 110 pa3jejiaM U BHIAM 3aHATHIA.
Paznensl, TeMbl JUCHMILINHBI U UX TPYAOEMKOCTh MPUBEICHBI B TabmuIe 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILINHBL, HX TPYAOEMKOCTh

P Jlexuun 113 JIP KII CPC
a3Jennl, TEMBI JUCLIMIIINHBI (C3)

(gac) (aac) (dac) (uac) | (4gac)

Cemectp 4

Pazgen 0.
Cucremsl cuncienns. Anroputmsl. BusyaibHbli 1 1 3
s3bIK Scratch u mporpamMMbl Ha HEM.
Pazpgen 1.
OcnoBHeIe komMaHap! Linux. 3eiku C, C++, Java, 3 17 3
Python, cunTakcuc.
Pazpgen 2.
UYro takoe kpunrorpadus? [Ipoctsie 1 10 3
kpunrorpaduueckue mudpsl. baru. C/C++:
CTPOKH U MacCHBBI.




Pasnen 3.

Anroputmsl coprupoBku. Komnuistop. 1 2 3

IToOuTOBBIE OTIEpAITHH.

Pasnen 4.

Pexypcusi. CTek naMsaTu U JOKaJIbHBIC

nepemeHHble. KonupoBanue n3o0paxeHusl. 2 1 3

CrtpykTrypsl (struct). OCHOBBI aipecHO

apu(METHKH.

Pazpnen 5.

VYkazarenu, CTpyKTypa amsTH, CTEK, OUEPEIH U 1 3

CBA3HBIC CIITMCKH.

Pasznen 6.

Be6-nporpammuposanune. HTML, CSS, npoTokon 1 3

TCP/IP u HTTP.

Paznen 7.

SA3b1k nporpammupoBanns PHP. Jlunamnueckas 1 3

TUIIN3allusAa

Paznen 8.

[ITa6mor MVC. Beenenne B 51361k 3anpocoB SQL.

Pa3znen 9.

I'moGanpHOE MHPOPMAITMOHHOE TIOJIE. 3 1 1

M cKyCcCTBEHHBIN MHTEIIIEKT.

Paznen 10.

S3b1KM MpUMEHsIEMBIE B pa3pabOTKe CUCTEM 1 1

YIpaBJICHUA JICTATCIIBHBIMU allllapaTaMH.

Pazgen 11.

[IponieaypHBIE SA3BIKK TPOTPAMMHUPOBAHUS. 1 2 1

MaremMaTnyeckue NakeThl.

Hroro B cemectpe:

17 34 30

Hroro 17 0 34 0 30

4.2.Conep:xkaHue pa3/iejioB U TeM JIEKIIHOHHBIX 3aHSATHIA.
CopepxaHue pa3/ieiioB U TEM JICKIIMOHHBIX 3aHATHIA MMPUBEACHO B Ta0wMIe 4.

Ta6muma 4 — CoxepxaHue pa3esioB M TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena

Haspanwne u COACPIKAHUC pa3aciOB U TEM JICKIIMOHHBIX 3aHITUI

0

Bsenenue. bunapnas cucrema cuncinenus. Kak ona cBsizana ¢
JECSITUYHOM, TI0YEMY HMEHHO OHA IIPUMEHAETCS B KOMIIBIOTEPAX U
npu4éM 371ech TpaH3ucTophl. YTo Takoe anroputm? D deKTHBHOCTD
anroput™moB. [Icesnokon. Tabnuusr ASCII. KOU-8, UTF-8 u UTF-16
BBox naHHBIX — QITOPUTM — BBIBOJ IaHHBIX.

IIpumenenue anroputMma «Pa3nensit 1 BnacTByi». JleMOHCTpanus Ha
CTyzeHTax B ayauropuu. baru. Scratch:

JleMoHCTpanys BO3MOXKHOCTEH.

OcHOBHBIE KOMaH/bI M CTPYKTYPHBI: IEPEMEHHBIE, MACCUBBI, LIUKJIBL.

OcHoBHBIE KOMaH b Linux, KOMOWISALUS U 3aITyCK HOBOCO3/IaHHBIX
IIPOrpaMM B KOMaHJHON CTPOKE.

[Iporpamma tuna «Hello, world» ¢ monnmanuem e€ cuHTakcuca.




Bubmunorexu C/C++, mist 4ero 1 Kaxk UX IOIKIIOYATh K COOCTBEHHBIM
MPOrpaMMaM.

Uro Takoe KOMIIIATOP, Kak oH ycTpoeH B C/C++. @ynkuuu C/C++,
apryMeHTHI ¥ 3Ha4eHus, void, pyHKIMS main ¥ BEI30B U3 HEE IPYTUX

GyHKIUH.

YwucaeHHBIC U CUMBOJIBHBIC THITBI JAHHBIX.

BBOJ ¥ BBIBO] TaHHBIX, CIICIU(PHKATOPHI BHIBOJIA, IIJICHCXOJIICPHI.
TOYHOCTb MPH UCTOJIH30BAHUH PA3HBIX TUIIOB JAHHBIX.
ApudmeTrueckre U JIOTHYECKUEe OrepaTopsl. JleeHue mo MO TyIIro.
Oneparop npucBauBaHusl.

YcnoBHbie Beipaxenus if-else.

[Mepexmrouarenu switch.

Iuxnsr do-while, while-do, for. Beckoneunslie UKL,

baru 1 kK 4eMy OHU MTPUBOJIAT.

TToucku Oaros.
beckoHEUYHBIN 1THKIT.

OyHKIMOHATBHAS IEKOMIIO3UIIHS: TIPUEM JIJIS TIOBBIIICHUS YUTAEMOCTH
KOJia ¥ y100CTBa KOJUPOBAHHS;

OmnepaTopHble CKOOKU: 00JIaCTh JIEHCTBHS MIEPEMEHHBIX;
O06bsaBnenne GyHKIMMA 10 peanu3anuu: cnernuaibHo s C/CH++;
CTpoku 1 KaK ¢ HUMHU paboTaTh;

Uto Takoe ommoKka CerMeHTAIIHH;

UT0 Takoe MacCHUBBI, OJTHOMEPHBIE 1 MHOTOMEPHBIE;

Yto Takoe apryMeHTbl KOMaHIHOM CTPOKH, KAKOBA UX CBS3b C
AJIEMEHTaMH MacCHBOB M KaK WX UCIOJIh30BATh HETTOCPEACTBEHHO B
mporpammax;

Kpunrorpadus — uto 310 BooOmie Takoe? [Ipocreiinmue mmudpsl.

CoptupoBKa 1 MOUCK. AJIITOPUTMBI COPTUPOBKH. «I1y3bIpbKOBas»
COpPTUPOBKA, COPTUPOBKA BHIOOPOM, COPTUPOBKA BCTABKAMH.
D¢ddextuBHOCTH anroputMoB, O-cuMBorKa. KoMnunstopsl u
UHTEPIIPETaTOPbl. JTanbl pa3padoTku nporpammbl. [loOuToBHIE
oTiepaluu.

Pexypcus.

CymMma nocne10BaTeIbHOCTH YUCEI: IUKINYHBINA U PEKYPCUBHBII
QITOPUTMBI.

Swap: MeHsieM MecTaMu JIBa YHCIIa.

OTtnagka mporpaMMbl. YKa3aTelu.

Komuposanue nzobpaxenus BITMAP. JPEG.
[MecTHanuaTepuyHasi CUCTEMAa CYUCIICHUSI.

BMP. Crpykrypa Structs B Cu..

CTpoku U yKa3aTelu.

Brigenenue namsata. OCHOBBI apecHO apupMETHKH.

YKEBaTeJ'II/I, CTPYKTYpa IMaMsTHU, CTCK, OYCPEAU U CBA3HBIC CIIMCKHU.

Uto takoe DHCP-cepsep u [P-anpeca.

Urto takoe IPv6 u IPv4. Anpecanusi B UHTEpHETE, MPOKCU-CEPBED.
DNS. IIpotokon TCP/IP. I'mneprekct u HTTP: Hyper Text Transfer
Protocol. 3armpocst HTTP.




HTML u CSS

Uro Takoe BCTpoeHHbIE HHCTpyMeHTHl Chrome u Kak ¢ HUMH paboTaTh.
Urto Takoe BeO-CepBEpPHI.

Tern HTML.

B uém ocobennoctu si3pika PHP.

Cuntakcuc PHP, cxoacTtBo u paznnuue ¢ Cu.

Kak MOxHO mepeciarh ThICSYy COOOIIEHUI ¢ TOMOIIBIO
IPOrPaMMHUPOBAHUS.

[Mapagurma MVC (Model-View-Controller). Ha xakue 610xu
IPAaBWIBHO JIEIUTh NIPOrpaMMy Uiau uro takoe MVC?
OcHoBrI s13b1Ka 3ampocoB SQL. Tpanzakiuu.
SQL-uHbeKIHH.

I'moGanpHOE nHPOpMannoHHOE ToJie. ICKyCCTBEHHBIN MHTEIUIEKT.

10

S3bIKM IpUMeEHsieMbIe B pa3paboTKe CUCTEM YIpPaBICHUS
JeTaTeIbHbIMU annapaTaMu.

11

[IpouenypHsle A3BIKM TPOrpaMMUpOBaHus. MaTemMaTH4eCKUE NaKeThI:
Mathematica, Mathcad, MatLAB, Maple

4.3.IlpakTHYecKue (CeMHHAPCKHE) 3aHATHS
TeMbl MpakTUYECKUX 3aHATUN U UX TPYIOEMKOCTh MPUBEACHBI B TAOIHIIE S.

Tabmuma 5 — [IpakTrdeckue 3aHITHS U UX TPYIAOEMKOCTh

N3 anx Ne
No TpynoemkocTtb .
o/ Tembl npakTHdeckux | DOpMBI MPAKTUUECKUX MPaKTUYECKOH | paszena
3aHATUH 3aHSITHU ' IMOATOTOBKH, | JHCITHII
1| (dac)
(dac) JIUHBI
Y4eOHBIM IJIAaHOM HE TTPETYCMOTPEHO
Bcero
4.4, JlabopaTopHbIe 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYJOEMKOCTh IPUBEACHHI B Ta0HIIE O.
Tabnuia 6 — JlabopaTtopHble 3aHATHS U UX TPYIOEMKOCTb
N3 aux
Ne prI[OGM MpaKkTHu4c Ne pa3acia
1/ HaunmenoBanue nabopatopHbix paboT KOCTb, CKOM AucuuIl
Il (gac) IIOJArOTOB JIMHBI
K, (Jac)
Cemectp 4
BBoaHoe 3aHsATHE 1 0,1
1 Co3nanue npoexra B Microsoft Visual 2 3
Studio
2 JInHelHBIH BBIYHCJINTEIbLHBIH 2 1
npouecc
3 Pa3zBerBasiionuiicss BLIYMCINTEIbLHBIA 1
npoiuecc:




Y cnoBHBIN oniepaTop

Omneparop BeIOOpa

4 Mukiauvyeckuit BbIYHMCJIUTEIbHBIN 1
npouecc

[ukn ¢ mapameTpom 3

Huxka ¢ ycmoBuem

Breraucinenns ¢ TOUHOCTBHIO 1

5 BcnomoraresibHbIE QJTOPUTMBI 1,3,4

OyHKINU

[Ipouenypst (void-pyHkuun)

Pexypcus

6 AJITOPUTMBI padoThI CO 1,234
CTPYKTYPHUPOBAHHBIMH THIIAMU
JAHHBIX

CrangapTHele alropuT™Mbl paboOTHl ¢ 3
OJTHOMEPHBIMU MaCCUBAMH

®opMUpOBAHHE MacCUBa

JIBymMepHBII1 MaccuB

Crtpoku B C++ 1,2

DuemeHnTapHas Ajareopa: B Mathcad 11

R IFRPINIDN|W

9 Cpena MatLab. JinemenTapHbie 11

BBIYUC/ICHUA U BU3yaAJIN3alUs.

10 [Touck u aHanu3 Hay4HBIX MyOJIMKALIUIA B 1 9
cucteme Scopus. OdopmieHue
OnbIMOTrpaPUIECKUX CIIMCKOB C
ucnoss3oBanuem EndNote

Bcero 34

4.4, KypcoBoe npoeKTHPOBaHUe/ BbINOJIHEHHE KYPCOBOii padoThl
Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

4.5. CamocTosiTeibHasi padoTa 00yuyarommxcst
Bupl caMoCTOSATENBEHOM pabOThI U €€ TPYIOEMKOCTh TIPUBE/ICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunel camocTosTensHON paboThl U €€ TPYAOEMKOCTh

Bun camocrosiTenbHOM paboThI Bcero, uac Cewmecrtp 4, uac

1 2 3

HSy‘leHI/IC TCOPETHYICCKOIO MaTcpualia

mucruruael (TO) £ -

Kypcooe npoexrupoBanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimosnnenue pegepara (P)

IloaroroBka k TCKYHIEMY KOHTPOJIIO



https://stepik.org/course/52661

ycnieBaemoctu (TKY)

Howmamnee 3aganue (/13)

KonTtponshsie paboTs 3a04ankoB (KP3)

IToaroroBka Kk IpOMEXyTOYHOMN

arrecrauuu (I1A) > >

Bceero: 30 30

5. IlepeyeHb yueOHO-METOANYECKOTO 0OOecTiedeHusl
JJIS1 CAMOCTOSITEJIbHOM PadoThI 00yYAKOIIMXCH 110 JUCHHUIIUHE
(Mmoay.Ji10)
Y4eOHO-MeTOANMYECKNE MaTepHalibl IS CaMOCTOSITEIbHOM paboThl OO0yYaromMXCsl YKa3aHbl B
.. 7-11.

6. IlepedyeHb MeYaTHBIX M JIEKTPOHHBIX YU4EOHBIX M3AAHUM
[lepedyeHp meYaTHBIX U DIEKTPOHHBIX YICOHBIX W3/IAaHHIA MPUBENICH B TaOIUIE 8.
Tabmuma 8— IlepeueHp MEYaTHBIX U IIEKTPOHHBIX YISOHBIX H3IaHUH

Kommuectso
SK3EMILTSIPOB B
Ulglll_ﬂgillgec bubnuorpaduueckas ccbuika 61/121;)(;::1@
AIIEKTPOHHBIX
AK3EMILISIPOB)
https://elar.rsvpu.ru/bi | IIupesa, C. H. OcHOBBI MpOrpaMMUpOBaHHS Ha
tstream/ s3pike C/CH++ [DNeKTpOHHBIN pecypc| : MPaKTHKyM
123456789/21893/1/S | / C. H. lIupésa ; Poc. roc. mpod.-me. yH-T. -
hireva_CCPP.pdf ExarepunOypr : PI'TIITY, 2017. - 147 c.
004 [IymoBa, Enena OnerosHa. 5
I 96 OOBEKTHO-OPUEHTUPOBAHHOE
nporpaMMupoBaHue : yueoHoe nmocodbue / E.
O. llIymoga ; C.-Iletep6. roc. yH-T
aspokocM. npubopoctpoenus. - CaHKT-
[Tetepbypr : Usn-so 'VAII, 2021. - 115 c. -
bu6muorp.: c. 112
316 Illanaxan, M TexHoloruueckas 3
1 20 cunryngapuocts / M. lllanaxan. - M. : Touka
: Anpniuna [TaGaumep, 2017. - 256 c.
004.4 bap, P. Ix. S3bIk Aa B IpOEKTUPOBAHUHU 2
b24 cucteM = System design with Ada / P. Jx.
bap ; mep. ¢ anrua. : O. C. bararypoBa, B. M.
Xpankus, B. C. SIBaunosuuy ; pex. E. K.
Macnosckuii. - M. : Mup, 1988. - 320 c.
007 Hunscon, H. HMckyccTBEHHBIH MHTENIEKT. 1
H66 MeTtonsl nmoucka pemenuit / H.Hunbcon. - M.
: Mup, 1973. - 270 c.




7. IlepeyeHb 3J1eKTPOHHBIX 00pa30BaTelbHBIX PeCYPCOB

HH(POPMALMOHHO-TEJIEKOMMYHHUKALIMOHHOM ceTH « MHTEepHET»
ITepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJICKOMMYHHKAIMOHHONH ceTu  «/HTepHeT», HEOOXOAUMBIX IUIi OCBOCHUS JWCIHMIUINHBI
npuBeeH B Tabimue 9.
Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «IHTepHeT»

URL anpec HaunmenoBanue
https://javarush.ru/ CS-50
https://stepik.org/ Beenenne B Data Science v MalHHOE 00yUCHHE

BLIcTpBIil cTapT B UICKYCCTBEHHBIN HHTEIJIEKT

Bsenenne B mporpammuposanue (C++)

AJ'IFODI/ITMI)II TEOpHs M MPAKTHKA. MeTo 11

ANTopuTMBL: TeopUs U IIpakThka. CTPYKTYDBL JAHHBIX
IIporpammupoBanue Ha s3eike C++. MHMII CIIoIY

IIporpammupoBanue Ha sa3bpike CH+ (mpomomkenune). MHMIL
CIloI'y

Beb6-pa3paborka i HaunHarommx: HTML u CSS
IIporpammupoBanue Ha Python

http://www.ada- CnpaBouyHOe pyKOBOJACTBO M0 s13bIKy AJIA 83
ru.org/arm83/index.html

8. Ilepeyenb HH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NIPH
OCYyIIeCTBJIEHUH 00Pa30BaTEeJIbHOIO MPOoIecca MO AUCIUILIHHE
8.1.IlepeyeHb MpOrpaMMHOro odecrnevyeHusl,
[Tepedyens ucmoyb3yeMoro mporpaMMHOTo o0ecriedeHus npeacrasieH B Tadbmuie 10.
Ta6numa 10— ITepeyens nporpaMMHOTo oOecriedeHuUs

Ne i/ HaumenoBanue

He npenycmoTtpeno

8.2.IlepevyeHb HH(POPMALMOHHO-CITPABOYHBIX CHCTEM,

[lepeyeHp WUCMONB3yeMbIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEICTAaBICH B
Tabymue 11.
Tabmuna 11— [epevyens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HaumenoBanue

He npenycmoTtpeno

9. MartepuaibHO-TeXHUYECKas 0a3a
Cocrasn MaTepHaﬂLHO'TCXHH‘IeCKOﬁ 633]51, HGO6XO,Z[HMOI>’I JUIA OCYHICCTBJICHUA
O6pa3OBaTeJ'II>HOFO mnmponecca 1o AMCHUILINHE, TPCACTABJICH B Ta6J'II/II_I612.

Tabnuma 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

Ne /i HaumeHnoBanue coctaBHOM 4acTu Howmep ayauropuu
- MaTepHalbHO-TEXHIHYECKON 0a3bl
1 MynbTuMenuitHas JEeKIUOHHAs ayIUTOPUs 13-04

KoMnbroTepHslii Ki1acce 13-03



https://stepik.org/course/4852
https://stepik.org/course/80782
https://stepik.org/course/363
https://stepik.org/course/217
https://stepik.org/course/1547
https://stepik.org/course/82480
https://stepik.org/course/82481
https://stepik.org/course/82481
https://stepik.org/course/38218
https://stepik.org/course/67

10. OueHouHBbIe cpeACTBA IS NPOBeAEHUS MPOMEKYTOYHOMH aTTecTalul
10.1.CocTaB OLIEHOYHBIX CpPEACTB JJSi TPOBEACHUS TMPOMEKYTOUHOH aTTeCTaIllH
oOyuaronuxcs 1Mo AUCHUIUINHE MPUBEACH B Tadbmuie 13.

Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIlH

Bun npomexyro4Hoi arrecTanuu IlepedeHb OLICHOUYHBIX CPENICTB

DK3ameH Crnircok BOIPOCOB K 3K3aMEHY;

DK3aMeHaI[HOHHBIEC ONJIETHI;

3amayn.

10.2.B xadecTBe KpUTEPHEB OLEHKH YPOBHSA CPOPMHPOBAHHOCTH (OCBOCHUS) KOMIIETECHIMN
oOyyarouuMucs IpuMeHseTcs S-OanpHas IIKaja OLIEHKH c(pOPMHUPOBAHHOCTH KOMIIETEHIIUH,
KoTopas nmpuseseHa B Tabnune 14. B Teuenne cemectpa MoxeT ucnoiib3oBarbes 100-0amibHas
HIKaJla MOJYJIbHO-PEUTUHIOBOM CHUCTEMBI YHUBEPCUTETA, IPABHUJIa HCIOJIb30BAaHUS KOTOPOM,
YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIbHBIM HOPMAaTUBHBIM akToM ['Y AIL.

Tabnuma 14 —Kputepuu onieHkH ypoBHS ¢(hOPMUPOBAHHOCTH KOMITETEHIIUI

Or1reHKa KOMITETEHITIN

5-0amteHad mkana

XapakreprcTrka c()OpMHUPOBAHHBIX KOMITETEHIIMIH

— oOyyarouuiicss TiIyOOKO ¥ BCECTOPOHHE YCBOMJI IPOrPaMMHBIM
MaTepHan;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATENIFHO U TPAMOTHO €T0 M3J1araeT;

— ONMpasch Ha 3HAHUS OCHOBHOH M JIOTOJIHUTEIBHOW JHMTEpaTypHl,

«OTIITYHOY ¥
GATCHOY TECHO MPHBS3bIBACT YCBOCHHBIC HAYYHBIC MTOJIOKCHHS C MMPAKTHICCKOM
NeSTEILHOCTHIO HAPABJICHHUS;
— yMeJio 000CHOBBIBAET M apI'YMEHTHPYET BBIJBUTAEMbIC UM HJICH;
— JIeJIaeT BBIBOJILI M 00OOIICHHUS
— cBOOOJIHO BJIaJICET CHCTEMOM CITeIMaTM3UPOBAHHBIX TIOHATHH.
— 00yyJarouiics TBEPIO YCBOWJ MPOTPaMMHBIA MaTepHasl, TPaMOTHO U
0 CYIIECTBY H3JlaraeT e€ro, ONUpasCh Ha 3HAHUSI OCHOBHOMU
JUTEPaTypPHI;
CXODOLLIOY — HE JIOMYCKAET CYIIECTBCHHBIX HETOYHOCTEHH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUSA C IPAKTHYCCKON JESATEIbHOCTHIO
«3aYTEHO» .
HaIpaBJICHUS;
— apryMEHTUPYET HAyYHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBLI M 00O0OIIECHHUS
— BJIQJICET CHCTEMOM CIeMaIN3UPOBAHHBIX TOHITHH.
— 00y4aroUuiics YCBOWIJI TOJBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
10 CYIIECTBY M3JIaraeT ero, OMUpasch Ha 3HAHHS TOJBKO OCHOBHOM
JUTEPATYPHI;
— JIONyCKaeT HECYIIECTBCHHBIC OIMOKH U HETOYHOCTH;
«yIOBJIETBOPUTEITHHOY .
— WCTIBITBIBACT 3aTPYJHCHUS B IMPAKTHUYECKOM NPUMCHCHUW 3HAHUIH
«3aUTEHOY
HaIpaBIICHUS;
— c1abo apryMeHTHUPYeT HaydHbIe MOJI0KEHHUS,
— 3aTpyAHsieTcs B (OPMYIUPOBAHUU BBIBOJOB U 0000IIECHUI;
— YaCTUYHO BIIQ/ICET CUCTEMOH CeMaTN3UPOBAHHBIX TOHITHIA.
— oOyyarouiicss He YCBOWJI 3HAYUTENBHOM dYacTH MpPOTrpaMMHOIO
MaTepuana;
— JIOMyCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  MPH
«HEYIOBIICTBOPUTEITHHOY ”
paccMoTpeHuH npoOieM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4YTEHO)

— MCIIBITHIBAET TPYJTHOCTH B MPAKTHYECKOM PUMEHEHUH 3HAHUM;
— HE MOXKET apryMEHTHPOBATh HAYYHBIE MOJIOKEHHS;
— He (opMYIHUPYET BHIBOJAOB M 0000IICHUH.




10.3.TunoBbie KOHTPOJIBHBIE 33IaHUS M UHBIE MaTEPUAIIbI.
Bormpock (3aaun) Ui 9K3aMeHa MpeICTaBIeHbBI B Ta0muie 15.

Tabmuua 15 — Borpocs! (3a1a4n) A7 5K3aMeHa

Kon
Ne /mt [Tepeuens BompocoB (3a1a4) Ajst SK3aMeHa HHMKaTOpa
1. bunapnas cucrema cuucienus. Kak oHa cBsizaHa c OIIK-2.3.1
NECSITHYHOM, TI0YeMy WMEHHO OHa TIPUMEHSETCS B
KOMITBIOTEPAX M MPUIEM 31€Ch TPAH3UCTOPHI.
2. Urto Takoe anroputrm? OIIK-2.3.1
3. D¢ heKTUBHOCTH ATOPUTMOB. OIIK-2.V.1
4. [TceBmoxo. OIIK-2.V.1
o. Ta6muuer ASCII. OIIK-2.3.1
6. OcHoBHble KOMaHAbI Linux OIIK-2.3.1
OIIK-2.B.1
7. bubmuorexkn C/C++, mis 4ero M Kak HMX MOAKIIOYAThH K OIIK-2.3.1
COOCTBEHHBIM MPOTPAMMaM.
8. UYro Takoe KOMITHIIATOP, KaKk OH ycTpoeH B C/C++ OIIK-2.3.1
9. Oynkiun C/C++, apryMeHTs! 1 3HaueHusI, void, QpyHKIus OIIK-2.3.1
main ¥ BbI30B U3 HEE IPYTUX (YHKIIHM.
10. YucieHHbIE U CUMBOJIBHBIE TUITHI JaHHBIX. OIIK-2.3.1
11. BBog w® BBIBOA JaHHBIX, CHENU(PUKATOPHI BHIBOJA, OIIK-2.B.1
TJICUCXOJAEPHI.
12. To4HOCTB TP UCTOIB30BAHUH PA3HBIX TUIIOB JTaHHBIX. OIIK-2.B.1
13. ApudmMeTrnueckne U JJIOTHIECKUE oneparopsl. [lenenne mo OIIK-2.3.1
MOJIYJIIO.
14, OmnepaTop npucBanBaHUsI. OIIK-2.3.1
15. Ycnosubie BeipaxkeHus if-else. OIIK-2.3.1
16. Iepexmrouarenu switch. OIIK-2.3.1
17. Huker do-while, while-do, for. Beckoneunslie UKIIEL. OIIK-2.3.1
18. baru u k yeMy OHM PUBOJAT. OIIK-2.3.1
19. BeckoHeuHbIN UKL OIIK-2.V.1
20. OmneparopHble cKOOKH: 007aCTh IEHCTBUS IEPEMEHHBIX; OIIK-2.3.1
21. OObsaBrieHne QyHKIMNA 0 peaau3alyu: CIelHaIbHO s OIIK-2.3.1
C/C++;
22. CTpoku M Kak ¢ HUMH padoTaTh; OIIK-2.3.1
23. Yto Takoe oIIMOKa CErMEHTAIINH; OIIK-2.B.1
24, UYT0 Takoe MacCHUBBI, OJHOMEPHBIE U MHOTOMEPHBIE; OIIK-2.3.1
25. UTto Takoe apryMeHTbl KOMaHIHOW CTPOKH, KaKoBa HX OIIK-2.V.1
CBsI3b C DJIEMEHTAMH MACCHBOB M KaK MX HCIIOJIb30BaTh
HEMOCPEICTBEHHO B IPOrpaMMax;
26. Kpunrorpaguss — uro 310 BooOuIe Takoe? Ilpocreiimue OIIK-2.V.1
I QpBHI.
27. ANropuTMBI COPTUPOBKH. OIIK-2.V.1




28. Komnunsitop. OIIK-2.3.1

29. Pexypcusi. OIIK-2.VY.1
CymMa mocie10BaTeIbHOCTH YUCEIT: [IUKINYHBIN 1
PEKYpPCHBHBINA AJITOPUTMBI.

30. OCHOBHBIE ATAITBI OTIAIKA U BEPUDUKAIIIH TPOTPAMM. OIIK-2.B.1

31. VYkazarenu. OIIK-2.3.1

32. Komuposanue n3obpaxenus BITMAP. JPEG. OIIK-2.3.1
[lecTHaaaTepuyHasi CUCTEMAa CUUCIICHUS.
BMP.

33. Crpykrypa Structs B Cu. OIlK-2.3.1
Urto Takoe anpecHas apudmMeTuxa?

34. UYro rakoe DHCP-cepsep u [P-anpeca. OIIK-2.3.1

35. Urto takoe IPv6 u IPv4. Anpecarusi B uHTEpHETE, MPOKCH- OIIK-2.3.1
cepBep. DNS.

36. [Mpotokon TCP/IP. T'uneprexct u HTTP: Hyper Text OIIK-2.3.1
Transfer Protocol. 3anpocet HTTP.

37. HTML u CSS OIlK-2.3.1

38. Urto Takoe BCTpoeHHbIE UHCTpYMEHThI Chrome u kak ¢ OIIK-2.B.1
HUMH pabOTaTh.

39. Uto Takoe BeO-cepBepHI. OIIK-2.3.1

40. Teru HTML. OIlK-2.3.1

41. B uém ocobennoctu si3pika PHP. OIlK-2.3.1

42. Cunrakcuc PHP, cxoactBo u paznuuue ¢ Cu. OIIK-2.3.1

43. [Mapagurma MVC (Model-View-Controller). Ha xakue OIIK-2.V.1
OJIOKM MPABUJILHO JIEIUTH IPOrPaMMy WJIH UTO TaKoe
MVC?

44, OcHoBHI s13b1Ka 3anpocoB SQL. Tpanzakiuu. OIIK-2.3.1
SQL-uHBEKINH.

45. I'moGanpHOE MHPOpManoOHHOE T0JIe. MICKyCCTBEHHBIN OIIK-2.3.1
UHTEIJICKT.

46. SI3bIKM IpUMeEHsIeMbIe B pa3paboTKe CUCTEM YIIpaBICHUS OIIK-2.3.1
JeTaTeIbHBIMHU arapaTaMu

47. [Ipouenypusie A3bIKM MPOrPaMMUPOBAHUS. OIIK-2.3.1

48. Haznauenue 1 0cOOEHHOCTH MAaTEMaTHUECKOTO MaKeTa: OIIK-2.B.1
Mathematica.

49. Haznauenue 1 0cOOEHHOCTH MaTEMaTHUYECKOTO TMaKeTa: OIIK-2.B.1
Mathcad.

50. Haznauenue 1 0coOOEHHOCTH MaTEMaTHUECKOTO TMaKeTa: OIIK-2.B.1
MatLAB.

51. Haznauenue 1 0cOOEHHOCTH MaTEMaTHUYECKOTO TMaKeTa: OIIK-2.B.1
Maple.

52. [IporpammHsble cpeacTsa it GOpMUPOBAHUS U OIIK-2.B.1
0opOopMIICHHS TEKCTOBBIX (haillioB.

53. CpencrBa nmoucka v aHaJIM3a HayYHBIX MyOIUKALNHA. OIIK-2.B.1




EndNote u ero anasmoru.

3agaun

Hanumure QyHKIMIO power, pealnu3yooulylo BO3BeIeHHE
LEJIOr0 4YKclIa B HEOTPULATEIbHYI LEIYIH0 CTElEHb.
OyHKIMS power JI0JDKHA MPUHUMATh Ha BXOJI /IBA IIEIIBIX
yyclia M BO3Bpaliarh nenoe uucio. [Ipu BbINOIHEHUU
3aJaHusg  YYTHTE, 4TO (YHKIHUS OO0S3aTeNbHO OJDKHA
Ha3bIBATHCS power, (YHKIUS HUYEro He JO0JDKHA YHUTATh
CO BXOJIa WJIH BBIBOIHTb.

TpeOGoBanus k peanu3anum: B 5TOM 33/1aHUU BaM HYKHO
peanu3oBarh mobko QyHKIMIO power. Bbl  Moxkerte
OTIPEENIATh BCIIOMOTraTeNbHble (YHKIIUH, €CIIM OHU BaM
HY)XHbI. Peann3oBbpIBaTh PYHKIIMK main HE HYKHO.
Orpanuyenusi: oubnuoreky  cmath (n math.h)
UCIOJIb30BATh 3aIPEIIEHO.

OIIK-2.V.1

Hamummre mporpaMmy, KOTopas CyMMHPYET —LENbIe
yrcna. Ha BXoja mporpamMme IMOJAIOTCS IIEJbIE YWCla B
crenyromieM QGopMaTe: Ha IEPBOM CTPOKE HIET IEI0e
9UCII0 T — KOJMYECTBO TECTOB, JIajiee CIIeIyeT | CTPOK, B
Ka)KJI0M U3 KOTOPBIX 4epe3 MpoOet UAyT ABa LENbIX YhCia
aiubi. Ha BeBOome It Kaxkmoil w3 T CTPOK HYKHO
BBIBECTH CyMMy ai+hi B TOM mopsjake, B KOTOPOM Iapbl
MOCTYMAIOT Ha BXOA. Hudero, Kpome 3TOro, BHIBOJUTH HE

HYXKHO.

OIlK-2.V.1

Hanumwure mnporpammy ansi pelieHuss KBaJpaTHBIX
ypaBHeHHmit Bua ax’+bx+c=0 (oTHocHuTembpHO X). Ha BXOJ
nporpamMma [ojiydaeT TpH  IedbIX yucia:a, b uc,
cooTBeTcTBeHHO. [IpH 3TOM rapanTupyercs, uro a # 0. Ha
BBIBOJI IIpOTpaMMa JI0JDKHA BBIBECTH JIBA BEIIECTBEHHBIX
KOpHSl ypaBHEHHUs, paslenéHuple mnpobenom. Ecnu
BEUICCTBEHHBIX KOpPHEH HeT, TO MporpaMma JO0JDKHA
BeiBecTH CTpoky "No real roots". Ecim y ypaBHeHus
UMeeTCsl TOJBKO OJUH KOpPEeHb (KpaTHbI KOPEHB), TO
mporpaMMa JIOJDKHA BBIBECTH €ro JBaxibl. llopsaok
BbIBOJIa KOpHEW He BaxkeH. Hwuuero, kpome 3TorO,
BBIBOJIUTh HE HYKHO. JIJi BBIYHMCIEHUH C IUIaBaromiei
TOYKOM Hcrnoyb3yite Tull double. Ilpu BBIMOIHEHHH
3a/laHusl BAM MOKET 0Ka3aThCs MOJIe3HON (QYHKIUS sqrt U3
3aroJI0BOYHOrO (haitna cmath.

OIIK-2.V.1

JlaHo HaTypalibHOE YMCJIO, BBIBEAUTE CYMMY €ro NepBoil u
nocuenHei uugpsl.

®opmaT BXOJHBIX JaAHHBIX

Ha Bxom pmaercs  HaTypasibHOe uucio N, He
npeBocxosauiee 10000.

@opmMaT BBIXOIHBIX JAHHBIX
BriBeauTe 01HO 11€710€ YHCIIO - OTBET HA 3aj]1avy.

OIIK-2.V.1

JaHo nenoe tpexsHauHoe uucio. Haipure cymmy ero
uudp.

OIIK-2.V.1




@opmMaT BXOIHBIX JAHHBIX

Ha Bxox maercs yncio ot 100 mo 999.

@opMAaT BBIXOTHBIX JAHHBIX

BriBeuTe OHO 1€JI0€ YHCIIO - OTBET Ha 3a/1a4y.

500 no 5000), n BBIBOOUT, K KAKOMY BEKY OTHOCHUTCS T'0J1
C 3TUM HOMEPOM.

6 Hanumure Iporpammy, KOoTOpas 3anpaniuBaet OIIK-2.V.1
MSATUPA3PSTHOC YUCIIO W BBIBOIUT HU(PBI JAHHOTO YHCIIA
3aJI0M Harepé.

7 Hanumure mnporpamMmmy, KOTOpas 3ampaliuBacT NATh OIlK-2.V.1
HATYpaJIbHBIX YHCET W BBIBOJUT 1, €CIU 3TO YHCIIO
HeuéTHoe U () -- ecliu YucIio 4E€THOE.

8 B oroit 3amadye HeoOXoauMMO OBLIO  BBECTH  JIBA OIIK-2.V.1
yrciaa @ M b, ¥ BBIBECTH MX B 0OpPaTHOM MOPSIKE Yepe3
npo6en. [IporpaMmMucT omumoOCs, ¥ B UTOTe IIporpaMMa He
paboraer. Hailimute u wucnpaBbTe OMIMOKM B TEKCTE
MIPOTPAMMBEI.
#include <iostream>
using namespace std;
int main(){
int a, b;
cin<<a<<b;
cout >>a>>"">>p>>endl;
return 0;
}

9 B oroii 3amaue BBOmATCS TpW uHcia a,b,C M I0JDKHA OIIK-2.Y.1
BBIBOJIUTHCS B MEPBOM CTpOKEe cymMMa d 3TUX YHCel, a BO
BTOpOM -- uUX 1mpowusBeacHue €e.  IIporpammucr,
CO3/aBaBIINi KOJ, TomycTu1 omuoKy. McnpasbTe e€.
#include <iostream>
using namespace std;
int main(){
inta, b, c,de;
cin>>a>>hb>>c;
d=a+b+c;
e=a*b*c;
cout << d;
cout << eg;
return 0;
}

10 Hanumure nporpammy, KOTOpasi NMEpPEBOAUT MOKa3aHUs OIIK-9.V.1
CEeKyHJIOMepa B MUHYTHI U ceKyHabl. Ha Bxoj mporpamme
nonaéTcsi OJHO YHCIO -- TOKa3aHWE CEKyHJIoMepa B
cexkynaax. [IporpamMMa moimkHa BBIBECTH JIBa YMCIa Yepes
mpo0en -- KOMWYeCTBO MHUHYT U KOJMYECTBO CEKYH] B
9TOM MOKa3aHUH.

11 Hanummure nmporpaMMy, KOTOpast 3alpaniuBaeT Yucio (OT OIIK-9.¥.1




12

Hanumwure nporpammy, KoTopas 3anpalliMBacT JBa
MPOMEXYTKa BpeMeHH B (opmare '"Jacbl MHHYTHI
CEKYH/Ibl", U BBIBOJUT KOJIMYECTBO CEKYHJ MEXKIY HUMH.
l'apantupyercs, 4TO BTOPOM INPOMEXKYTOK BpPEMEHU
HACTYIMJI [10CJIE NIEPBOTO, U MOKA3aHUs B3SIThI B OJTHU U T€
e CYTKH.

OIIK-2.V.1

13

Hanumwure nporpammy, koTopas BbIIAET U3 OaHKOMAaTa
3ampoIIeHHYI0 CyMMY AeHer (KpaTHyto 10) B uMerommxcs
kymopax (100 pyoueit, 50 pybneit, 10 py6neir). Cymmy
HEOoOXOJUMO BbIAAaBaThb [0 BO3MOXHOCTH HauOoiee
KpynHbIMU Kymopamu. Cymma He OyneT NpeBbIIIaTh
20000 pyO®.

OIIK-2.V.1

14

Broautcs nndopmainmonHsiii 006EM coodieHus -- X OUT
(xkpatHo 8). Haiinute komuectBo KunoOaiit (KB) u baiit
(B) B nanHOM COOOLIEHUH.

B 1 Kumno6aiite -- 1024 Baiira;
B 1 Baiite -- 8 Our.

OIIK-2.V.1

15

B mome N mombe3noB, B KaKJIOM W3 HHX M sTaxked, Ha
kaxjaoMm odTaxxe K kxBaptup. B mepBoii crpoke uyepes
npoGen BBoasATcs Tpu yucia N, M u K. Bo BTopoii ctpoke
BBOJUTCA X -- HOMEP KBapTuphl. ONpenenuTb, B KaKOM
MOIBbE3/IE HAXOAMWTCS 3Ta KBapTHpa M Ha KaKOM JTaxke.
lapanTtupyercs, 4Tro KBapTUpa C TaKUM HOMEPOM B
JTAHHOM JIOM€ CYIIIECTBYET.

OIlK-2.V.1

16

Ilo pmamHOoMy menoMy umcay N pacrnedyaTtaiTe Bce
KBaJpaThl HATYPAJIbHBIX YUCEN, HE TpeBocxomasmue N, B
MOPSIIKE BO3pacTaHUsI.

OIIK-2.Y.1

17

Ilo JaHHOMY 4YUCITY N pacneanaﬁTe BCC ILICJIBIC CTCIICHU
ﬂBOﬁKH, HC IMPCBOCXO AAIUC N, B ITIOPAAKE BO3paCTaHUA.

OIIK-2.V.1

18

Hanumure Iporpammy, KOTOpas 3arpalivBaeT
HaTypallbHOE TPEX3HAYHOE YHCIO, U €CIU CyMMa €ro
KpaiHuX nudp paBHa cpennen nudpe -- numer "YES", B
npoTUBHOM ciydae -- "NO"

OIIK-2.V.1

19

Hanummure porpammy, KOoTopas 3arparnivBaeT
HaTypaiabHOe urcyio N (He 6osee 50), ¥ BBIBOJIUT JiBa psijia
n3 N 3BE310YEK.

OIIK-2.V.1

20

Hamumure  mporpamMmy, — KOTOpasi — 3ampaiimBaeT
JIBa HATypaJlbHBIX uKciaa au b, (a<=b) u BeIBOAMT BCE
HAaTypajdbHbIC 4YHCIa OT a 70 D BKIIOYMTENbHO —dYepes
npoo6e.

OIIK-2.V.1

21

I/ICHOHLBYH MaTeMaTUYEeCKUN TTaKeT pelnTh 3a4a4y:

N3 A B B uus BB A Ha paccBeTe (OJHOBPEMEHHO)
BBIIUIM HaBCTpe4y Apyr Jpyry (Mo oAHo#l nopore) 1Be
crapymiku. OHM BCTPETWJIMCH B TOJJAEHb, HO HE
OCTAaHOBWJIMCh, a KaKJasi IMpoJoJDKala UATH C TOM JKe
CKOpOCThIO, M TepBas mpuuuia (B B) B 4 waca naus, a
BTOpas (B A) B 9 yacoB Beuepa. B xotopom uacy Obu1 B
3TOT JI€Hb paccBeT?

OIIK-2.V.1




22 Hcnonb3ys MaTeMaTHUECKU TAKET PELIUTh 3a/1a4y: OIIK-2.V.1

CymecTByloT 1M Takue JBa Kyba, I KOTOPBIX
OTHOIIEHHE 00BEMOB PaBHO OTHOILIEHHIO UX pedep?

23 Hcnonb3ys  MaremaTHuecKuiu [aKeT  IOCTpOiiTe OIIK-2.V.1
napajiesibHbIe IPSIMbIC Ha MJIOCKOCTH.

24 Hcnons3yss MmaTeMaTUYeCKUM TMaKeT MOCTPOUTH CIUPAIb OIIK-2.V¥.1
Apxumena

Bormpockr (3amaun) i 3aueta / nudd. 3auera npencrasicHsl B Tadbmuie 16.
Tabnuma 16 — Bonpocs! (3agaun) ams 3adera / qmudd. 3adera

Kon

No /1t Tlepeuens Bompocos (3amay) mig 3auera / mudd. 3auera
P P (sapas) 1 D HHIUKATOPa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM A KypcOBOTO IPOEKTHPOBAHUS/BBIOIHEHUS KypCOBOM pabOThI
MpeACTaBJICHBI B Ta0mwmie 17.
Tabmua 17 — Ilepeyens TeM Ui KypcOBOTO TPOEKTUPOBAHNS/BBITIOJIHEHUS! KYPCOBOM pabOThI

Ne /i [IpumepHbIil nepedyeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS
j KypcoBO# paboThI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bompockl Ui TpoBeleHUS TMPOMEXKYTOYHOM aTTeCTalli B BHJAC TCCTHPOBAHHS
MpeAcTaBiIeHbI B Tabnwuie 18.

Tabnuma 18 — [IpumepHbIii TepeyeHb BOIPOCOB I TECTOB

Kon

Ne i/mm [TIpumepHBIil nepedeHb BOMPOCOB [JIsl TECTOB
WHAMKATOpa

He npexycmoTtpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO JUCHUIUIMHE OOYYaIOUUXCS 3a0YHOU (OPMBI
00y4eHwus1, IpeIcTaBiIeHbl B Tadsmie 19.

Tabmuma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

No /i IlepedyeHb KOHTPOJIBHBIX PaOOT

He npenycmoTtpeno

10.4.Metoaunueckue MaTepualbl, ONPeAeSIONIe MPoLeaypbl OLEHUBAHUS WHIAUKATOPOB,
XapaKkTepU3yIoIIUX dTanbl (OPMUPOBAHUS KOMIIETEHIMH, COJAEPKAaTCi B  JIOKAJIbHBIX
HopMaTuBHBIX akTax ['Y AL pernmameHTHPYOMUX HOPSAOK U MPOLEAYPY IPOBEACHHUS TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOM arTectanuu odydaromuxcs ['Y AlL

11. Mertoanuyeckue yKa3aHus 1Js 00y4AKOIINXCS 110 OCBOCHUIO
AUCUMILTHHBI

11.1. Meroauueckue YKa3aHuUsl 1JIsl O0y4alOUIMXCH IO OCBOCHHMIO JIEKIIHOHHOIO
maTrepuaJa .

OcHOBHOE Ha3HAYCHME JIEKIIMOHHOTO MaTepHaja — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOOKoe M SCHO€ H3JIOKEHHE yueOHOro marepuaia. Ha3HaueHHe COBpPEMEHHOH JeKIMH B
paMKax TUCHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALMIO 1O TEME, & B OCBOCHHH
(GyHIaMEHTAJIBHBIX MpoOJeM JAWCHUIUIMHBI, METOJO0B HAYYHOTO TIO3HaHUs, HOBEHIINX
JOCTI)KEHUM HaydyHOU MbIcau. B yueOHOM mporiecce JeKIHs BBIMOIHAET METOJ0JI0THYECKYIO,




OpraHu3alMOHHYI0 U MHPOPMAIMOHHYIO (PYHKIMU. JIEKIus pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpPETHOM obyacTu 3HaHUS, e€ mpoOseMbl, JaeT LENbHOE INPEJICTaBICHUE O IUCHUILIMHE,
II0Ka3bIBAET B3aUMOCBS3b C APYTUMU AUCLUILIMHAMH.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYAIOIIMMUCS JIEKITHOHHOTO MaTepuana:

— TOJy4eHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHbIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEIEISIETCS LENEBOM YCTAHOBKOM K Ka)K/101 KOHKPETHOM TEME;

— IIOJIy4CHHE OIbITA TBOPYECKOIN pabOTHI COBMECTHO € IIPENOIaBATEIEM;

— pa3BuTHe TpPOPECCHOHATHHO-ICIOBBIX  KayecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIIIJICHUS.

— HOSBJIECHUE HEOOXOMMOTr0 HHTEpeca, He0OOXOAMMOTO Ul CAMOCTOSATENIBHOM padoThI;

— TOJy4eHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH Ha OJrKaiiiue rofpl;

— Hay4YMTbCS METOJMYECKH o0pabaTbiBaTh Marepuai (BBIACNATH IJIaBHbIE MBICIU U
MOJIOKEHUSI, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, IMOBTOPSATh HUX B  Pa3jIMYHBIX
(bopMyIUpOBKax);

— TOJy4eHHE TOYHOTO NOHWMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHUI.

JIeKIMOHHBI MaTepual MOXET COIPOBOXKIATbCSA  JIEMOHCTpalMed CIaioB U
WCIIOJIb30BAHMEM Ppa3/laTOYHOTO0 Marepuaja MpU MPOBEAECHUU KOPOTKUX JUCKYcCUH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AEIbHBIX TEMATHK 10 TUCIUIUIMHE.

11.2. MeTroauyecKkue yKa3zaHus JJs 00y4AIOMMXCS 10 BBIMOJHEHHIO JIAa00PaATOPHBIX

padort

B xoxe BbImonHEHUs Ja0OpaTOPHBIX pabOT OOydYalOMUKUCS AOHKEH YrIyOuTh H
3aKpeNUTh 3HaHUA, NMPAKTUYECKUE HABBIKHM, OBIAJETh COBPEMEHHON METOJMKOW M TEXHUKOU
SKCIEPUMEHTa B COOTBETCTBHM C KBaIM(PUKAMOHHON XapaKTEPUCTHKON oO0ydaromerocs.
Boinmonnenue nabopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTANIbHO-TIPAKTHYECKON, pacueTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOTIPUSATHI.

BrimonHenue nmabopaTopHbIX PabOT 0O0y4JarOmUMCS SIBJISIETCS. HEOTHEMIJIEMOM YacThIO
W3Y4YEeHUS JUCUUIUIMHBI, OIpelneisieMol ydeOHBIM IIJJaHOM, M OTHOCHTCS K CpEeICTBam,
ofecrevynBaroIM PEIICHHE CIESIYIOUUX OCHOBHBIX 3a/1a4 00y4aronierocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA MPOIECCOB, SBIEHU U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUILINHBL,

— 3aKperuieHue, Pa3BUTHE M JIeTAlIM3alMsl TEOPETUUYECKHX 3HAHWM, MOJy4YEeHHBIX Ha
JEKIUSAX;

— TOJy4eHHe HOBOM MH(OpMALNK 10 U3y4aeMOU AUCIUILIHNHE;

— mnpuoOpeTeHHe  HaBBIKOB  CaMOCTOSITeNbHOW  paboTel ¢ 1abOpPaTOPHBIM
o0opynoBaHueM U PUOOPaMH.

3ananue u TpeOOBaHUS K MPOBEIACHUIO Ja00OPATOPHBIX paboT
CM. Tabnuny 6.

CrpykTypa u popma oTueTa o 1a60paTopHOH padoTe
Coznacna mpebosanusim npedcmasiennvim Ha caume I'VAII https://guap.ru/Standart/doc

TpeboBanus k opopmiIeHHIO 0TUETa 0 TabopaTOpHOI paboTe
Coenacna mpebosanusm npeocmaenennvim na caiime I'VAII https://guap.ru/standart/doc



11.3. Mertoauyeckne yka3aHus sl O0Oy4awIIUXC 1O  NPOXOKIEHUIO
CaMOCTOSITEIbHOM padoThI

B xo0/1€ BBINIOTHEHUSI CAMOCTOSITENILHON paboThl, 00YJarOMUiiCs BBIMOIHAET paboTy Mo
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIoaBaTelisi, HO 0e3 ero HernocpejCTBEHHOTO
y4acTHsl.

Jns oOyyaromuxcss 1mo 3a04HOd (opme 0oOydeHHus, cCaMOCTOsTENbHas paboTa MOXKET
BKJIIOYATh B c€0s1 KOHTPOJIBbHYIO PaboTy.

B mpomecce BBIMONHEHUS CaMOCTOSATENLHONW paboThl, y oOydaromerocs (hopMHpYETCS
1esecoodpa3Hoe TIAHUPOBaHKUE pab0vero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHWU M CHCTEMATH3ALMU NPUOOPETAaEMbIX 3HAHWM, O0OECIEUMBAET BBICOKHIA
YPOBEHb YCIEBAEMOCTH B MEpUOJ OOY4YEHMs, IOMOTAeT IMOJIyYUTh HABBIKU IIOBBIIICHUS
po¢heCcCHOHANTBHOTO YPOBHSI.

MetonuyeckumMi ~ MaTepuajamMH,  HalpaBiISIONIMMH  CaMOCTOSITENIbHYIO  paloTy
00yJarOIINXCSISIBIISIOTCS:

— y4eOHO-METOIUYECKHUI MaTepHal Mo JUCIUIINHE;

— METOJIUYECKHE YKa3aHHs T0 BBHITIOJHEHUIO KOHTPOJIBHBIX PaboT (yisi 0Oydaromuxcs
110 3a04HOU hopme 0OyueHus).

11.4. Mertoanyeckue yka3aHusl JJIs 00y4AIOIIMXCS 1O MPOXOXKIEHHI0 TeKYLIero
KOHTPOJISA yCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEAyCMaTpPUBAET KOHTPOJIb KadecTBAa 3HAHUU
oOyuarouuxcs, OCyIIECTBISIEMOTO B TEUEHHE CEMECTpa C IIeJIbI0 OLEHUBAHUS X0Jla OCBOEHUS
JTUCHUIUIAHBI.

Ocyl1ecTBigeTcss KOHTPOJIb MOCEIAaeMOCTH; TPOBOANUTCS BEIOOPOUHBINA OIIPOC MO TEMaM
MPOMJIEHHOTO MaTepuana.

11.5. Meroanueckue yKa3aHusi JIA  OOy4YalOIIUXCS 1O  MPOXO:KIEHHIO
MPOMEKYTOYHOM aTTeCTALMH.

[Ipomexyrounas  arTectauus  oOydaroluxcs — NpeAycMaTpuUBaeT  OICHUBaHHE
MIPOMEKXYTOUHBIX U OKOHYATENIbHBIX PE3YIbTAaTOB 00YUEeHHUS 110 AUCLUILIMHE B (popMe dK3aMeHa.

DK3aMeH, Kak MMpaBuiio, IPOBOJUTCS B MEPUOJI IK3aMEHAIIMOHHON CECCUU U 3aBEpIIaeTCs
aTTeCTallMOHHOU OLICHKOU «OTJINYHOY, «XOPOILIOY, «YAOBIIETBOPUTEIHHOY,
«HEYIOBJIECTBOPUTEIHHO

Cucrema OLIEHOK HpHU MPOBEICHUU MPOMEKYTOYHOM aTTECTallud OCYIIECTBISETCS B

COOTBETCTBUU C TpeboBanusamMu [lomoxkennit «O TeEKyIeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXYTOUYHOM arrectanuu cTyaeHToB ['YAIL, oOywaromuxcs Mo mporpamMmmam BBICIIETO
obpazoBanus» U «O MOAYIBbHO-PEUTUHIOBOM CHCTEME OIICHKH KadyecTBa y4eOHOH paboThI
ctynentoB ['YAIDy.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozaepxaHre U3BMEHEHUM U TOTIOJTHEHU I

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit




