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Pa6ouast IpOrpaMMa IUCIHILTHHE! «TeXHOIO0rHH M METO/IbI IPOrpaMMHPOBAHHSD JUL
00ydJaromumxcs 0 HAMpaBlIeHUIO IMOATOTOBKH 27.03.03 CucteMHBI aHalW3 ¥ YIPABICHHE
(Ilpotuns: CHCTEMHBIA aHATN3 U YIPABICHHE), COCTABIIEHA HA OCHOBAHUH denepanbHOIO TOC-
YIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa BBICIICTO obpazoBanus — OakamaBpuar II0
HAIPABJICHHI0 T0Ar0TOBKE 27.03.03 CuCTeMHBIH aHaH3 ¥ YIPABICHAE, YTBEPAICHHOIO IpH-
xa3oM MHHHKCTEpCTRa 06pasoBaHus ¥ Hayku Poccuiickoii denepanyy OT 07 asrycta 2020 r. Ne
902 (c u3M. u jior.), ITopsaka opraHu3aliy U OCYIIECTBICHUA 00pa3oBaTeIbHOM IEATEIBHOCTH
110 0Gpa30BATENBHEIM [IPOrPaMMaM BBICIIErO 00pa3oBaHUs — IPOrpaMMaM HakamaBpuara, IIpo-
rpaMMaM CTIeMAaIHTeTa, IIPOrpaMMaM MarucTpaTypel, YTBEPHICHHOTO NPUKASOM Munucrep-
CTBa HayKd ¥ BEICIIEro obpasoBanus Poccuiickod Denepanuu oT 06 ampens 2021 1. Ne 245 (c
W3M. | OI.), B COOTBETCTBUE C YyUEOHBIM IITIAHOM, YTBEPIKICHHBIM VuensmM coeroM ®I'BOY
BO «JlorI'Y» mns Habopa 2024 roma.
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um. akan. A.C. KocMogamMuanckoro,
KaH. Gu3.-MaT. HayK ﬁ; v A.N. MupoH4yK
PaGouast mporpamMma ono6peHa Ha 3acefaHuy Kadenpsl TEOPHH yIPYrOCTH M BRIMHCITHTEIE:
poit matemaruku uM. akan. A.C. KocMonaMuaHCKOro.

IIpotokoi ot 26.03.2024 1. Ne 10

Bpwro 3aBemyromiero kadpeapou P.H. Heckopozes

COI'JTACOBAHO:

- ‘\\, )
Jlexan (BaKynbTeTa MATEMATHKY U . /,/é///
HHQOPMAIMOHHbIX TEXHOIOTHH vy U.A. MouceeHKo
28.03.2024 . N4

V4e6HO-METOHUecKas KOMACCHS (haKyIhTeTa MaTEMATHKY i HH)OPMAIMOHHBIX TEXHONOTHH.
ITpoTokomn ot 27.03.2024 . Ne 3.

ITpencenarenn ﬁéb / JI. U. Censxora
PykoBomTENb OCHOBHOM MPO(ecCHOHATEHON )

00pa3zoBaTeNbHOM IIPOrPaMMEL, // )

KaHJ. 5KOH. HayK, JIOIL. /// AM. Tusarynua

26.03.2024 1.



1. MECTO JUCLIMITIJINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMABI

1.1. TpeGoBanus K mpeaBapUTEILHONH MOATOTOBKE OOYYAIOUIUXCS, MPEAIIECTBYIOIINE
U COIYTCTBYIOILIUE AUCHUIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3YYEHHUE JAHHOM:

MpeAMETHI TTPOTPAMMBI  cpefiHero odmero obpazoBanus: Maremaruka, AnreOpa ¥ Haudana
MaTeMaTH4ecKoTo aHanusa, I 'eomerpus, Madopmarnka;

JUCUMIUIMHBL  IIporpaMMbl  OakanaBpuata: Od¢ucHble NpPUKIATHBIE POTPaMMBbL:
nabopaTopHbIi mpakTHKyM, WHbopmanmoHHble TexHOJIOTHH, OCHOBBI MPOTPAaMMHPOBAHUS Ha
Python.

1.2.  JlucummiuHbl, KypcoBBIE paOOTHl M MPAKTHKH, I KOTOPBIX OCBOCHHE IaHHOU
JUCLMILIMHBI HEOOX0IMMO KaK IpPEe/IIeCTBYIOIEE:

ba3pl nmanHbIX, OOBEKTHO-OPMEHTHPOBAHHOE IpOrpaMMUpoBaHue, TecTupoBaHue H
OTJIaJlka TmporpaMMHOTO oOecrieueHusi, HWubopmarmonnas 0e30MacHOCTh W 3allUTa
nH(pOopMaInH.

2. OIMMCAHUME AMCLHUITIINHBI

2.1.  OOmas xapaKTepUCTHKA

HawmmenoBaHue mokasarens 3HaueHue MmoKazaTens
HasBanwne obpa3zoBaTensHON 27.03.03 Cucremnsiii aHanu3 u ynpasienue (IIpoduib:
TPOrpaMMBbl CUCTeMHBIN aHAIN3 U YIIPaBJICHIE)

Iudp u Ha3BaHNUE B COOTBETCTBUHU

b1.5.M4.6 TexHONIOTMH U METOABI IPOTPAMMHPOBAHHS
C y4eOHBIM TIJIaHOM

YacTs 00pa3oBaTeIbHOI
MPOrPaMMBI

ba3oBas gactb

KOJII/I‘ICCTBO 3aUYCTHBIX CINHU /
FUTHHIL 41144
BCCIro 4acoB

2.2. Pacnpenenenue 4acoB 1o mepuoaM o0ydeHHs

OO0111e€e KOJUYECTBO YACOB

o

o = CaMoCTOSI-

®dopma 2, 3 _ Gopa- - i
S JIEKIIA nabopa IIPaKTH TEIHLHON dopma
00y4eHus & 2 BCEro
8 OHHBIX TOPHBIX YEeCKUX paboThI+ KOHTPOJIS
KOHTPOJIb
Ounas 1 2 30 - 30 84 144 3a4er

3. LEJU AUCLUTUIMHBI

oOy4yeHHe CTYISHTOB METOJaM U IIpUeMaM TMPOEKTHPOBAaHWS M COCTABJICHUS Ha
COBPEMEHHBIX  QITOPUTMUYECKUX  SA3bIKAX MHOTOMOJYIBHBIX IPOTPAaMM  pEalH3aluH
BBIUMCIIUTENIBHBIX MPOLECCOB, CBSI3aHHBIX C UX Oyaymied npodeccHOHATbHON AeATEbHOCTBIO
IIPU PEIICHUH Pa3JIMYHbIX 3a/ad HAayKH, TEXHUKH, APYruX oOjacTell 3HaHUM; pacCMOTpeHHUE
nHpOpMAlMK KaK XapaKTePUCTUKU OOBEKTOB pealbHOTO MHMpa, BBIPAOOTKA MPAKTHUYECKHX
YMEHHUI TIOHMCKa, MPEJICTABICHHUS W XPaHEHUs pa3lU4yHbIX BUIOB HHpopmauuu. OOydeHue
METOJlaM COCTaBJIEHHs MpPOTpaMM peau3alMd HauOoJiee XapaKTEPHBIX aJrOPUTMOB pEIICHUS
3aay  HalpaBJIEHUS KOMIIBIOTEPHO-MAaTEeMAaTHUYECKOTO  MOJEIMPOBAHUS B  MPUKIAJIHOM
MaTeMaTUKEe W MeXaHuKe Je(GopMHpyeMOro TBEpIOTO Tejla, a TaKKe H3ydeHHs 1000
uHpOpMaIuu.



4. KOMIIETEHIIMN OBYYAIOIIETI'OCA, ®OPMUPYEMLBIE B PE3VIIbTATE
OCBOEHU S KOMITOHEHTA OBPA30OBATEJIbHOU I[TPOI'PAMMGI, UX UTHIUKATOPHI
N INIAHUPYEMBIE PE3VIJIbTATHI OBYUEHUMA

4.1. KomnereHimu

OIIK-6. Crnocoben pa3pabaTbiBaTh METOIBI MOJACITUPOBAHHS, AHATN3a W TEXHOJIOTHH
CHUHTE3a IPOLIECCOB M CUCTEM, a TAKXKE AJITOPUTMBl M IPOTrpaMMbl, OCHOBAHHBIE HA 3TUX
METO/IaX, PUTOTHBIC IS MPAKTHYECKOTO MPUMEHEHUS B 00JIACTH TEXHUKHU M TEXHOJIOTHH

4.2. HVuaukatopbl KOMIETCHIIHNA

OIIK-6.1. CrnocoOGeH NpPUMEHSTH S3BIKH, CHUCTEMBl W WHCTPYMEHTAJIBHBIE CPEICTBA
MIPOrpaMMHUPOBaHMS B TPO(PECCHOHAIBHON 1€ TEIbHOCTH

4.3. PesynbraTel 00y4eHuUs

OIIK-1.3.1. 3HaeT s3bIK MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSI; METOJBI M IPHUEMBI
MIPOrpaMMHUPOBaHMSI 3a/1a4 B MPOPECCUOHATBHOMN AEATEIbHOCTH.

OIIK-1.3.2. VYmeer paboTaTh B cpene MPOrpaMMUpOBAHMS, KOTOpas MOAJEPKUBAET
M3y4aeMbIil A3bIK; HACTpauWBaTh HHCTPYMEHTAIbHBbIE CpPEACTBA MIPOrPAaMMHUPOBAHHUS SI3bIKa
BBICOKOTO YPOBHSI JIJIsl HanboJsiee y1o0HoTo /ist ce0st mHTepdeiica.

OIIK-1.3.3. Birageer OCHOBHBIMH CPEICTBAMH M METOJaMHU pa3pabOTKH aJIrOPUTMOB;
OCHOBHBIMH NMPUEMaMU CTPYKTYPHOT'O IPOrpaMMUPOBaHUsI Ha si3blke C++.

5. [TPOI'PAMMA JTUCHUITJINHBI

Haspanue Templ Kpatkoe conepskanue TeMbI (BOITPOCH TEMBI)
Paznen 1. [IporpaMmmupoBaHHe TMPOCTEHIIAX
QITOPUTMOB
Beenenue B mporpaMmmupoBasne IIpumenenue OBM, kpatkas ucropus passutus DBM
U TPOTPpaMMHOTO oOecIrieueHus, apru(PMeTHUECKUE
OCHOBBI AIIBM, ux YCTpOMCTBa u

(hYHKITMOHUPOBAHUE, alTOPUTM, OJIOK-CXeMHas |
orepaTopHas 3alHucCH alrOpUTMOB, TPUMEpHI OJIOK-
CXEeMHOTO  TMPOrPaMMHPOBAaHWS  JIMHEHHBIX |
Pa3BETBISIIOMINXCS  BBIYMCIHUTENBHBIX — TIPOIIECCOB.
ANTOpUTMHUYECKHE SI3BIKM W WX KIACCH(HUKAITIS
(mamuHERI 361K, CCK, aBTOKOABI, MAIIMHHO-
HE3aBHUCUMEIC), ux oOrmas XapaKTepHUCTHKA.
Wcxonnplit, 00bEKTHBIN U 3aTPy309HBINH MOIYIIH.

Anroputmuueckuii  s3plk - C++  um ero | Anropurmudeckuil si3plk C++. CUMBOIBI U OCHOBHBIE
NpOoCTENIINE KOHCTPYKIUU nekceMbl si3blka.  CTpykTypa nporpaMmbl. TuUIbL
JaHHBIX, WX TpeAcTaBieHus B mamsTH. KoHCTaHTHI,
NEepEeMEHHbIEC, MAacCCHBbI 0a30BBIX THUIIOB, YKa3aTelH.
BripakeHus, orepaHapl, Olepaliy, UX COAEpKaHUue U
0COOEHHOCTH BBIIIOJTHEHHUSL.

[IporpamMmupoBanue JMHEHHBIX u | IIporpaMmupoBaHue JTUHEHHBIX M Pa3BETBISIOLIMXCS
Pa3BETBISIOMINXCS POLIECCOB npoueccoB. OnepaTopsl, IpenpoLeccop, CTaHaapTHHIE
BBOJ-BBIBOJ, OIEPAaTOP BBIPAKEHHs, ONEPaTOPHI
YCIIOBHOI'O, 0€e3yCII0BHOTO Mepexo10B u

MHOXKECTBEHHOI'0 BeTBJIeHUs. COCTaBIICHUE nporpaMmm
JWHEHHBIX | Pa3BCTBIIAONIUNXCA  BbIYHUCIIMTCIbHBIX

MpoHeCCOB.
HpOFpaMMHpOBaHI/Ie TUKINYCCKHUX HpOFpaMMI/IpOBaHI/Ie TUKIINYCCKUX BBIYUCIIMTCIBbHBIX
BBIYUCIIUTCIBHBIX TPOLICCCOB mpoHeccoB. Tlonstue ITUKJIA. CprKTypa poCTOro

OUKIa. Or[epaTopLI OUKIa U UX HCIIOJIb30BAHHC IIPpHU
COCTABJICHUU IIpOrpaMM. Onepauml pacnpeacicHus u
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OCBOOOXKICHUST TlaMsATH. PaGora ¢ OIHOMEPHBIM
JUHAMAYECKIM MAacCUBOM. MeTOAUKa COCTaBJIEHUS
MPOrpaMM MPOCTHIX ITUKIIOB.

Pasnen 2. IlporpamMMupoBaHUE BIIOKEHHBIX
LUKIOB M TIOCTPOGHHE  MPOCTEHIIUX
MIPOrpaMM MOJYJIBHOM CTPYKTYPBI

BrioskeHHbIe TMKITbI BrioskeHHBIE LIUKIIBIL, UX OJOK-CXEMbI, (POPMUpPOBaHHE

IIOHSATUS ~ BCIIOMOTaTENbHBIX  IIEPEMEHHBIX  BO
BJIIOKEHHBIX LHuKIax. IIpumepsl cocraBieHHs HX
nporpamMM. OCHOBHBIE IN€peMEHHbIe, METOJMKa UX
BEIOODA, HaXO0XJCHHE BCIIOMOTI'aTENbHbIX
NepEeMEHHBIX, PEKYPPEHTHBIX (opmyn. OnTuMu3amms
B LIMKJIAX.

OyHKIIUH, MOCTPOEHHE npocreiimmx | [lonstue QyHkiuu. Aprymentsl QyHKnuu. CrocoOsl
MHOTOMOAYJIEHBIX MPOrpamMm nepenavyd “HPOpMAUK B QYHKIHMIO U W3 (DYHKIWU.
®dopMmanbHbIe u (bakTrueckue napamMmerpabl.
[pororumnel. GopmanbHble U (akTHUecKne QYHKIINH,
MaccuBbl (ykazarenu). MeToJMKa TNPOEKTUPOBAHUS
COCTaBJICHHS MPOCTEHIITIX MHOTOMOJTYJIEHBIX
POrpamMMm.

6. CTPYKTYPA U COAEPXAHUE JUCHUITJINHBI

6.1. ®dopma oOyuenus — ouHas, Kypc — 1, cemectp — 2

HawumenoBaHus pa3/ienoB u TeM Romrectso Yacos
Jlexr. Jlabop. | Ilpakr. | CPC+K | Bcero

Pazmen 1. IlporpamMmmupoBaHHME IPOCTEHIINX 20 - 20 56 96
ITOPUTMOB
Brenenwne B mporpaMMHpOBaHUE 5 — 5 14 24
AnroputMudeckuii 361k C++ 1 ero mpocTerime 5 - 5 14 24
KOHCTPYKIIMH
[IporpamMmmupoBanre TUHEHHBIX 5 - 5 14 24
Pa3BETBISIONINXCS TIPOIIECCOB
[IporpamMmmMupoBaHue THKITAICCKAX 5 - 5 14 24
BBIYUCIUTENBHBIX MPOIECCOB
Paznen 2. [IporpaMMupoBaHUE BIIOKEHHBIX 10 - 10 28 48
IUKJIOB M MOCTPOCHHE MPOCTEHITNX MPOrpaMm
MOJAYJIbHOU CTPYKTYPHI
Bi10oxeHHBIE [TUKIIBI 5 — 5 14 24
QOyHKIINN, TOCTPOSHUE TIPOCTEUTITHX 5 - 5 14 24
MHOTOMOJYJILHBIX MPOrPamMM
1O KOMITOHEHTY OIIOIT 30 — 30 84 144

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JUISI TEKYILEI'O KOHTPOJISI
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALIUN

7.1.  KoHTpoJbHbBIE BOIIPOCHI
Paznen 1

1. IIpumenenune DBM, kpatkast uctopus pazsutuss 3BM u nporpamMmmHoro o0ecrneyeHus,
apu¢pmernyeckre ocHoBbl ALIBM, ux ycrpoiictBa M (PyHKIMOHUpPOBaHHE, ANTOPUTM, OJOK-
CXEMHas M OIlepaTopHasl 3alUCH aJTOPUTMOB, NMPHUMEPHl OJIOK-CXEMHOTO MPOrpaMMHUPOBAHMS
JUHENHBIX U Pa3BETBISAIOLINXCS BBIYMCIUTENBHBIX MTPOLIECCOB. ANTOPUTMHUYECKUE A3BIKM M UX
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knaccudukanus (MamuHHBINA s36IK, CCK, aBTOKOIBI, MAaIIMHHO-HE3aBUCHMBIC), MX 0OIIas
XapakTepucTuka. VicxonHblid, 0OBEKTHBIN U 3arpy304HBIA MOTYIIH.

2. Anropurmuueckuit si3pik C++. CHUMBOIBI M OCHOBHBIC JIEKCEMBI si3bika. CTpyKTypa
nporpaMMsbl. THIBI JaHHBIX, UX MPEACTaBICHUS B NaMsITH. KOHCTaHTBI, IEpEMEHHbIE, MACCUBBI
0a30BbIX THIOB, YKazaTesu. BeipaeHus, ornepanpl, ONEepalim, uX cCoAep KaHue 1 0COOCHHOCTH
BBIIIOJIHEHUS.

3. IlporpaMMupoBaHie JHHEWHBIX M Pa3BETBILIIONIMXCS mporeccoB. Omeparopsl,
IIPENpoIeEccOp, CTAaHAAPTHBIE BBOJ-BBIBOJ, OINEPATOpP BBIPAKEHUS, OINEPATOPHI YCIOBHOTO,
0€3yCIIOBHOTO TEPEX0I0B U MHOKECTBEHHOTO BeTBJIeHUs. COCTaBIeHNE MPOrpaMM JIMHEHHBIX U
Pa3BETBIISAIOINXCS BBIYMCIUTENBHBIX IPOLIECCOB.

4. IlporpammupoBaHue IUKIMYECKUX BBIYMCIUTENBHBIX IpoleccoB. [loHsATHE HUKIIa.
Crpykrypa mpoctoro mukina. OnepaTopbl IUKIa W HUX HCIOJIb30BAHWE IPU COCTABJICHUU
nporpamMM. Omepanuu pacnpefeneHuss U O0cBOOOXAeHHs mnamsaTd. Pabora ¢ oJHOMEpPHBIM
JTUHAMHYECKUM MacCUBOM. MeTo/iMKa COCTAaBJIEHUSI TPOrPaMM IPOCTHIX IIUKIIOB.

Paznen 2

5. BnoxxeHHble IUKIBI, UX OJOK-CXeMbl, ()OPMUPOBAHME TOHSATHUS BCIIOMOTATEJIBbHBIX
MEPEeMEHHBIX BO BJOXKEHHBIX HHKIax. [lpumepsl cocraBieHuss ux mnporpaMMm. OCHOBHbIE
NEpeMEHHbIE, METOJMKa UX BbIOOpA, HAXOXKJAEHHWE BCIIOMOTATENbHBIX MEPEMEHHBIX,
peKyppeHTHbBIX popmyn. OnTUMHU3aLMS B IUKIIAX.

6. Ilonsatne ¢ynkuuu. Aprymentsl ¢(yHknmua. CrocoOwl mepemaun WHGOpMAIH B
¢byskuuio u u3 pykuuu. GopmansHbie U dakTudyeckue napamerpsl. [Ipototunsl. @opmaabHbIe
n ¢aktnueckue (QyHKIMM, MaccuBhbl (ykazaTenu). MeToaMka MPOCKTUPOBAHUS COCTABIICHUS
MPOCTEUIINX MHOTOMOYJIBHBIX IPOTPaMM.

7.2.  Tembl MHCbMEHHBIX Pa0OT (THUIIBI 3a1a9)
KoHTpospHbIE pabOTHI IO IPAKTHKE TEMaM:
1. CocTaBuTh IPOrpamMMy BBIMMCIIEHHUS U BHIBOJIA DIEMEHTOB MAacCHBOB X, , Y, , Z, , ECIIH

x =1+a(k)a +Z k+1))l P (m* +e”)y,, alk+p) (k=1 2n),
Y, =e+B(K)a, +Z(k+l))|< &) P (m*+e®)y, ak+p) (k=12n),
z, =8(k)a, +Z(k+ D! (1+2¢) P (™ +&°)y, ,a(k+p) (k=1 n).
)I
31ech
v, =107, yHl:ryr-i-m;
a(k)=k*+m’+2+a;
B(k) =ksin(k) +m?;
(k) =¢€*+mk:;
n — ejaoe, €, M — BEIIECTBCHHBLIC HCXOAHBIC aHHBIC, a — DJIEMCHTHBI BCHICCTBCHHOI'O

k
HCXOAHOT'O MaCCHBa.
2. CocraBuTh mporpaMmMy HaXOXKACHHUA U II€YATU DJICMCHTOB MATpPHUIL]

Xip = Oy + (k+2)! (2—55)(1+c2"+p)yk a(k)a(k+p) (k,p=Ln)
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ykp=dk+2+%(2—65)(1+a“2p)vkoc(k+2)B(k+p) (k.p=1.2n)

e oc(l‘) , B(r) — (YHKIMH, BEIYUCIISIEMBIE TIO (POpMyTiaM
2 .
Yo=v1=1, Yra ="y, —a%rq;
a(r)=r®+a?+b?+c"; B(r)=rsinr+va®+b? +d,;
n —menoe, a,b, C — BemecTBeHHbIC IepeMeHHbIe, (, — AMEMEHTHI BEIECTBEHHOTO MAaCCUBA.

KonTtponbsHast paboTa 1o MpOBEpKE TEOPETUUECKUX 3HAHUH — IO BCEM TEMaM, C
HCI0JIb30BAHNEM YKA3aHHBIX BBILIE KOHTPOJBHBIX BOIPOCOB.

8. PACTIPEJEJIEHUE BAJIJIOB, KOTOPELIE TTOJIVUAIOT OBYYAIOUIUECA

OO6mrast olleHKa 3HAaHUK OOYYArOUIUXCS MO JUCHUILTMHE TIpoBoauTcsa mo 100-6ammpHOM
IIKaJe WCXOJaS W3 MaKCUMyMa, MPUBEIACHHOTO B Tabnwie Himke. OpraHu3arMoHHO-y4YeOHas
paboTa B ayJUTOPHH OIICHWBACTCS HAa OCHOBE TAKMX KPHUTEPHEB KaK IMOCEIIAEMOCTh 3aHSTHH,
CBOCBpeMeHHOC N KAa4YECCTBCHHOC BBLIIIOJIHCHUEC MOOMAIIHUX 3a)1aH1/1171, AKTUBHOCTH BO BpeMH
MIPOBEJICHUS JIEKIIMOHHBIX W MPAKTUYECKUX 3aHATUH (ydacTHe B OOCYKIEHHHM TEKYyLIero H
MIPOMJICHHOTO MaTepuaia, peliieHne 3a1ad u T.11.).

Howmepa pazzaenos Bugsr pabor Maxcnmanbioe
KOJINYECTBO OAJIOB
Opraan3aimoHHo-y4ueOHas pabora B ayTUTOPHHU 10
CamocrosiTenbHas pabora 20
1-2 KoHTposnbHbie pabOThI 10 IMPAKTHKE 30
KontponbHas pabota 1o TeopeTudecKkomy 40
MaTepHany
HUTOTO 100
3auer 100
OO1Hit UTOT 33 CEMECTP 100

CooTBeTCTBHE 0AII0B OIEHKE

OrieHka 1o mATHOAIJILHOM IIKaJIe
KonnuectBo 0auioB u3 v
100 ECTS Dk3ameH, auddepeHIupoBaHHbINA 3ader
3a4eT
90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoporo 3auTeHO
70-74 D 3a4TEHO
60-69 E YIIOBIIETBOPUTEITHHO SR,
35-59 FX HE 3a4YTEHO
0-34 s HEY/IOBJIETBOPUTEIHHO F—

9. OBECIIEUEHHME OBPA30OBATEJIbHOI'O ITPOLECCA U JIALL C
OI'PAHMYEHHBIMHA BO3MOXHOCTAMMU 3JOPOBbA 1 UTHBAJIMZIOB

B xoze peanu3zanuu QUCHUILTAHBI UCTIOIB3YIOTCS CIEAYIONINE TOTIOTHUTEILHBIE METOIbI
oOyueHus1, TeKYIIEr0 KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAllUl O0yJaroNInXcs B
3aBUCHUMOCTH OT UX WHANBUAYAITBLHBIX 0COOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISAIINAX:
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— JeKIUU  O(OPMISIOTCS B BHJE DJICKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MTOMOIIBI0 KOMIIBIOTEPA CO CIICIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00ECTICUCHUEM;

— JUIS ~ BBINIONHEHUS  3aJaHusg  TpU  HEOOXOJUMOCTH  MPEIOCTaBISAETCS
YBEIIMYMBAIONIEE YCTPOKUCTBO; BOBMOYKHO TaKXKE UCIIOIH30BAHUE COOCTBEHHBIX YBEITUYUBAIOIINX
YCTPOWCTB;

— MUChbMEHHBIC 33JITaHUS 0(POPMIIIOTCS YBETUICHHBIM HIPUDTOM.

2) IUTSL TITYXUX U CI1a00CIBIIIAIINX

— JCKIUU 0(hOPMIISIOTCS B BHJIE SJICKTPOHHOTO JIOKYMCHTA;

— MUChMEHHBIC 33JJaHUS BBITOJHSAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOU (hopme;

— 9K3aMEH TIPOBOJUTCS B THCHhbMEHHOHW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
MpoBeJIeHUE B JOPME TECTUPOBAHUS.

3) JUTSL JIUT] C HAPYIICHUSIMHA OTIOPHO-/IBUTATEIILHOTO aIlapara;

— JCKIUU  O(QOPMIISIOTCS B BHJIE DJICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MTOMOIIBI0 KOMIIBIOTEPA CO CIICIUATN3UPOBAHHBIM ITPOTPAMMHBIM 00CECTICUCHUEM;

— MMMCEMEHHBIC 33JIaHUS BHITIOJIHSIOTCS HA KOMITHIOTEPE;

— 9K3aMEH U 3a4€T MPOBOJIATCS B YCTHOU ()OpME HITM BBITIOJNHSIOTCS B MUCHMEHHON
(dhopme Ha KOMTIBIOTEpE.

[Ipn HEOOXOJAMMOCTH TPETYCMATPUBACTCS YBEIWYCHHE BPEMEHH JUISI ITOJATOTOBKH
OTBeTA.

[Ipomemypa  mpoBeACHHS ~ MPOMEXKYTOYHOW  aTTecTaldl  JUIS  OOYYarOIIHXCS
YCTaHABIIMBAETCA C YY6TOM WX HHIAWUBUAYAIBHBIX TICHXO(PHU3NICCKUX OCOOCHHOCTEH.
[TpomexyTodHast aTTeCTalus MOKET IMTPOBOJAUTHCS B HECKOJIBKO 3TaIloB.

[IpoBeneHne mpouenypbl OLEHUBAHUS PE3YJIbTAaTOB OOYYCHHs JOIMYCKAeTCS C
WCTIOJIb30BAHNUEM JTUCTAHIIMOHHBIX 00Pa30BaTEBHBIX TEXHOJIOTUH.

ObecnieunBaeTcst JOCTYN K MHOOPMAITMOHHBIM U OMOIHMOTpaduueckuM pecypcaM B CETH
WuTepHer misi kaxmoro oOydaromierocs B (opMmax, aJalTUPOBaHHBIX K OTPAHUYCHUSM HUX
3I0OPOBBS U BOCIIPHSITHS HH(POPMAITUH:

1) IUTSL CHIENBIX U CIIA00BUIAIINX

— B MeYaTHOM (opMe YBETUICHHBIM MIPUDTOM;

- B (hOpMe MEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXUX M CJIA00CITBIIIAIINX:

— B [1I€YaTHOM opme;

- B (hopMe IEKTPOHHOTO JJOKYMEHTA.

3) 1Tt 00YJarOIIUXCsl C HAPYIICHUSIMHU ONIOPHO-JBUTATEIBHOTO arapara:

— B [1I€UaTHOM opme;

— B (hopMe EKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHME YYEBHOI'O ITPOLIECCA

YueOusbie 3ansTus npoBoasaTcs B ['maBHom kopmyce Joul'V (r. Houenk, np. I'yposa, 6).
Jlis mpoBe/IeHUs] IPAaKTUYECKUX 3aHATUH TpeOyeTcss ayauTopus, 000pyAoBaHHAsE MEIOBOM MM
MapKepHOU JOCKOW, MyJIbTUMEIUIHHBIN IPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4yeOHo# Mebenun
IVl CTYJIEHTOB, pabouee MeCTO MpernojaBaTelns, BbIXOA B VHTepHET — MPOBOJHOM WM C
ucnonb3oBanueM Wi-Fi.

Jis caMOCTOSITENPHOW pabOThl MCIIOJIB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYpPChI
Hayunolt OMONMMOTEKM YHHMBEpPCUTETAa W JPYTHUX 3JEKTPOHHBIX OMONMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToInueckoe oOecleyeHrne, MpeACTaBIeHHOe B Yy4eOHO-METOJUYEeCKOM KaOuHeTe
I'maBHOTO KOpMyca (ayn.405).

OOyuaromuecss HMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4eOHbIE MaTepHalbl 10
JIMCLUUIUIMHE, pa3MmelneHHble Ha ruiatdpopme Moodle Llentpa nucranimoHHOro o06pa3oBaHUs
@®I'bOY BO «/loul'Y». IIpn u3y4eHuu AMCUUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0yueHHe U
JMCTaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTUH.
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C  wWcmosb30BaHMEM — pecypcoB  Mmiuar(opMbel  AMCTAHIIMOHHOTO  OOpa3oBaHUS
OCYILIECTBIISICTCS TEKYIIMH KOHTPOJb 3HAHUU OOYyJaroIIMXCS Ha OCHOBE TECTUPOBAHUSA U
MIPOBEPKH PE3YyIbTaTOB CAMOCTOSITEIBHOM pabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcuHoBHas nuTepaTypa

1. Kanoepos, C.A. [IporpammupoBanue Ha sizbike C++ : Yueb. mocobue / C.A. Kamoepos
; donen. Han. yH-T. — JJonenk : FOro-Boctok, 2002. — 224 c.

2. Kanoepos, C.A. [IporpammupoBanue Ha si3pike C++ : Yueb. mocodue / C.A. Kanoepos
; Jorer. Hat. yH-T. — 2-¢ m311. — Jlonerk : FOro-Bocroxk, 2004. — 237 c.

3. Kanoepos, C.A. [IporpammupoBanue Ha s3pike C++ @ yae6. mocodue / C.A. Kanoepos
; donenkwuit Hat. yH-T. — U31. 3-e. — lonerk : FOro-Bocrtok, 2009. — 298 c.

4. Meroanyecknue  yKa3aHHMs W 33JaHUS K JTAOOpaTOpPHBIM  3aHATUSAM  TIO
MIPOrpaMMHUPOBAHMIO : A CTyAeHToB crneuuanbHocTu "llpuknaa. marematuka" / Cocrt. C.A.
Kanoepos, JI.H. llIxkoauna, E.C. I'opsinckas ; Jonen. Har. yH-T. — Jonenk : JouHY, 2001. — 74
C.

5. Crpayctpyn, b. fI3b1k nporpammupoBanust C++ / beepn Crpayctpyn ; nep. ¢ anri. C.
AnncumoBa, M. KononoBa ; nmox pen. ®@. AuapeeBa, A. YmakoBa. — cnern. u3a. — Mocksa:
bunom-IIpecc, 2008. — 1098 c.

6. Mwnar, I'. Camoyuurens C++ : [y mporpaMMHUCTOB M OTBIT. TOJIB30BaTeNei ] /
I'epoepr mnar; [[lep. ¢ anrn. Anekcerr Xmanos]. — 3-e m3a. — Cankr-IlerepOypr: BHV-
Cankr-IletepOypr, 2001. — 683 c.

11.2. JlomonHUTENBbHAS JIUTEpATypa

7. Aopamos, C.A. 3agaun no nporpammupoBannio / C.A. Abpamos, I'.I'. 'ne3munonsa,
E.H. Kanyctuna, M.U. Centon. — Mocksa : Hayka, 1988. — 224 c.

8. eBuc, C. P. C++ ms "qaitnukoB" : [lep. ¢ aarn. / C. P. IaBuc. — 5-¢ u3a. — Mocksa:
Juanexruka, 2005. — 384 c. + 1 anextpoH. ont. auck (CD-ROM).

9. Escees I'. A. HoBeitmuii camoy4yuTesb pab0Thl Ha KOMITbIOTEpE : DhPexTuB. Kype /
I'. EBceeB, B. MypaxoBckuii, C. CumonoBuu ; Ilox pea. C. CumonoBuua. — Mocksa: [IECC,
2004. — 688 c.

10. ITaBnosckas T. A. C/C++ : IlporpaMMmupoBaHHE Ha S3bIKE BBICOKOTO YpPOBHS /
T.A. IlaBnoBckas. — Cankr-IletepOypr: [Tutep, 2004. — 461 c.

11. TlaBnosckas, T. A. C/C++ IlporpammupoBaHHE€ Ha S3bIKE BBICOKOTO YPOBHS :
y4eOHHK Ui BY30B M0 HampasiieHuto "MHdpopmaTtika u Beruuci. texuuka / T. A. [TaBnoBckas. —
Cankrt-IlerepOypr: ITutep, 2008. — 461 c.

12. TlaBnosckas, T. A. C/C++. [IporpaMmMupoBaHue Ha SI3bIKE BBICOKOTO YPOBHS : y4eo.
JUIS CTYIEHTOB BY30B,00yJaromuxcs 1o HampasieHuro "MHpopMaTiKa U BRIYUCINUT. TEXHHUKA" /
T. A. I1aBnoBckas. — Cankt-IlerepOypr: ITutep, 2009. — 460 c.

13. IlaBnosckas, T. A. C/C++. [IporpaMmMupoBaHue Ha sI3bIKE€ BBICOKOTO YPOBHS : y4eo.
JUIS CTYIEHTOB BY30B,00yJaromuxcs 1no HampasieHuio "MHpopMaTiKa U BRIYUCIUT. TEXHHUKA" /
T. A. ITaBnoBckas. — Cankr-IlerepOypr: ITutep, 2010. — 460 c.

14. Tlon A. OOGbEKTHO-OPUEHTHPOBAHHOE NporpammupoBanue Ha C++ / Aiipa Ilon ;
Ilep. ¢ anrn. J[. KoBanbuyka. — 2-e uzn. — Mocksa: BUHOM ; Cankr-IlerepOypr: HeBckuii
nuranekt, 1999. — 464 c.

15. ®eiicon, Tra. OOBEKTUBHO-OPUEHTHPOBAHHOE IporpaMMupoBanue Ha Borland C++
4.5 : PykoBojcTBO it ombITHBIX mporpammuctoB / Ilep. ¢ anrn. WM. E. Onumenko, O. A.
Mexennoro. — 4-¢ u3a. — Kues: [{uanektuka, 1996. — 541 c.

16. ®urypuos, B. 3. IBM PC mns monb3oBarens. — 2-e u3a. — MockBa: OuHAHCH U
craructuka, 1991. — 288 c.
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17. ®urypuos, B. 2. IBM PC nans nonb3oBarens. — 7-e uza. — MockBa: UHOPA-M,
1997. - 640 c.
12. MHD®OPMAILIMOHHBIE PECYPCBI

1. HanmonanbHast  3JIeKTpOHHasi  OmOJamoTexka (HOb): benepasbHas
rocyaapcTBenHas uHpopMmarmonHas cucrema /| MunucrepctBo Kynetyper P®; Poccwuiickas
rocyiapcTBeHHas oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:
01.09.2023). — Pexum mocrtyna: cBoOoIHbIH, noanucka. HeoOxoauma ycTaHOBKa IIPOrpaMMHOTO
obecrieyeHus. — TEKCT: AIMEKTPOHHBIN.

2. eLIBRARY.RU: nay4nas snexrponHas 6ubnmoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 01.09.2023). — Pexum gocTyma: aias aBTOPU30B.
MI0JIb30BaTENEH. —T€KCT: JIEKTPOHHBIM.

3. Hayunast snextponnass Oubnmorexka «KubepJlenunkay: caiit / Accouuanus
«OTtkpbiTass Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyna:
CBOOOAHBIN. — TEKCT: 3NEKTPOHHBIM.

4, DNeKTPOHHO-OUOIHOTeUHAs cucTema «Jlanby: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexum poctyma: Ui aBTOPH30B.
MOJIb30BaTeNeH. — TEKCT: 3IIEKTPOHHBIMN.

o. IBC IOpaiit: snexTpoHHas OubinnoTeuHas cuctema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (nara oopamenus: 01.09.2023). — Pesxum poctyma: it aBTOPHU30B.
MOJIb30BaTeNed. — TEeKCT: 3IIEKTPOHHBIMN.

6. DyekTpoHHO-0ubIoTeuHasi cucrema Joul'Y: caiit / ®I'BOY BO «loH V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mara ob6pamenus: 01.09.2023). — Pexum
JOCTyma: CBOOOAHBINA. — TEeKCT: JIEeKTPOHHBIH.

7. DuekTpoHHBbIH KaTajgor Hayunoit OuGmmorekm Jonl'Y: pasmen caiita / Hb
Houl'Y. — Tekcr: anexrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara ooOpamenus: 01.09.2023). — Pexum gocTtyma: MOHWCK CBOOOJHBIN, 3JICKTPOHHBIC
JOKYMEHTBI — JiJ1s1 TtoJib3oBaTene JJonl'y.

8. Onexktponnbiii apxuB [oul'Y: pazpmen caiita / Hb Jonl'Y. — Tekcr:
anekrpounsii / OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpaiieHus:
01.09.2023). — Pesxum moctyma: CBOOOTHBIA.

13. ITPOI'PAMMHOE OBECIIEYHEHUE

1. Windows 7 PRO (xopnopatuBnas nuuen3us JJoul'Y Ne 46484614)

2. Microsoft Office (kopnoparuBnas aunensust Joul'y Ne 46472919)

3. Microsoft Visual Studio (nmunensust nporpammsel Dream Spark mist Beicinx ydeOHbIX
3aBEJICHUN )

4. Antusupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL, Apache,
BSD n71s1 cB0O0AHOTO IpOrpaMMHOTO 00€CTIEUEeHHUS ).
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