MuHuCTEpCTBO HAyKHU U BhIcIero oopazoBanus Poccuiickoit deneparuu

q)e)lepa.m)Hoe rocyiapCre¢eHHO¢€ 610IDKCTHO€ Oﬁpa30BaTeJII>HO€ YUpeEKaAeHue
BbICHIETr0 00pPa30BaHUs
POCCUIMICKNH I'OCYJAPCTBEHHBIU T'MJIPOMETEOPOJIOTMUYECKHUN
YHUBEPCUTET

Kadenpa Unxenepnoit ruaponoruu
Pabouas mporpamMma JUCIUTUIAHBI
KOMIIBIOTEPHBIE TEXHOJIOT'UMA B THAPOMETEOPOJIOI'NAN

OcHoBHas npoeccroHanbHas 00pa3oBaresibHas MporpaMmMa
BBICIIIET0 0Opa30BaHuUs 110 HAIIPABJICHUIO MOJATOTOBKHU

05.04.05 «IIpukjsagHasi rHAPOMETEOPOJIOTHSI»
Hamnpasnernocts (mpoduiib):

HNHkeHepHasi THAPOJIOTHS M PAMOHAJIbHOE HCI0JIb30BAHHE
BO/JHBIX PeCypcoB

YpoBeHb:
Marucrparypa

dopma o0ydeHus

Ounas
CoriacoBano PaccMoTpena u yTBepiKIeHa Ha 3acelaHuH Kadeapbl
Pylcosomee.Jn, OHOH «04» urona 2023 r., nporoxosa Ne 12

/ 3as. kadeapoii -/ ,f/ / _ Xaycros B.A.
( ¢ {J laiinykosa E.B. &

ABTOp- pasP?ﬁOanm.
GeLe) I'aiinykosa E.B.

Cankr-IlerepOypr 2023



1. I_Ie.]I]) H 3a1a4YH1 OCBOCHHUA NUCHUIIJIMHbI

Henap AUCHMILUIMHBI — MMOATOTOBKA MAarvuCTPOB MPHUKIATHOW THIPOMETEOPOIIOTHH, 00Y-
YaIOMIMXCSA M0 NPOoUII0 MPUKIAaTHAs THIPOJIOTHS, BIAJICIONUX COBPEMEHHBIMU KOMIIBIOTEP-
HBIMH TE€XHOJIOTHSIMH 00pa0OTKH U aHAJIM3a THAPOMETEOPOIOTHUECKON HH(POPMAIIIH, BKIIIOYas
IIPOrpaMMHBbIE MPOAYKTHI U S3bIKH IPOrPAMMHUPOBAHMSL.

3agauu:
— OCBOEHHUE TEOPETUUYECKUX OCHOB MporpaMmMupoBanus (Ha npumepe C++);
— U3Y4YEHHUE OCHOB aJITOPUTMU3ALINY;
— (opMHUpOBaHHE OCHOB OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPaMMHUPOBaHUs (Ha TpUMepe
Builder C++);
— o0yueHue mporpamMmaMm o0paboTku rpaduyeckoir wuHpopManuM (Ha TpUMeEpe
Photoshop).

2. MecTO IMCUMIVIMHBI B CTPYKTYpPe OCHOBHO# npodeccuoHalbHOl 00pa3oBaTe/ib-
HOH IPOrpaMMbl

JuctunnnHa «KoMnbloTepHble TEXHOJOTUH B THAPOMETEOPOJIOTUUY» OTHOCHUTCS K JIHUC-
UIUIMHAM 9acTd, GOpMUPYEMOIl ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOLICHHIA.

JlucuuIuinHa YUTAETCS BO BTOPOM CeMeCTpe JJisi OUHOM (popMBbI 00yUeHUsI.

Jly1s ocBOEHMSI TaHHOM NHCUUIUIMHBI, 00yYalouifecs T0JKHBI OCBOUTH pa3ieibl JTUCIH-
wmH: «MapopmaTrkay, «MaTemaTnkay, «MareMaTH4ecKoe MOJSIUPOBAHUE THIPOIOTHIESCKIX
poreccoB», «HuciaeHHbIe METObI PEIIEHUS THAPOMETEOPOIOTMYECKUX 3a0aW».

[TapamnensHo ¢ aucuuauHON «KOMMbIOTEpHBIE TEXHOJOTHH B THAPOMETEOPOJIOTHUN»
M3Y4aloTCs TUCIMIUIUHBI 00s13aTeIbHOM YacTh: « MIHOCTpaHHBIH S3bIK (MPOABUHYTHIM YPOBEHB)»,
«MHOTOMEpHBIN CTaTUCTUYECKUI aHanu3y, «Dunocodpckre IpodIeMbl eCTECTBOZHAHUSY, «Mo-
JIETMPOBAHKUE MIPUPOJHBIX MPOLIECCOB B BOAOEMAX M BOJOTOKAX», a TAKXKE IUCIUIUIMHBI YacTH,
dbopMupyeMoil ydyacTHUKaMH 00pa30BaTeIbHBIX OTHOIIECHUN: «BOmHOE X0341CTBO U PETYIUPO-
BaHHME PEYHOTO CTOKa», «CHCTEMBbl aBTOMAaTU3UPOBAHHOTO MPOCKTUPOBAHUS B THIPOMETEOPO-
JIOTUYECKHUX H3bICKaHUAX», «CIelHaIbHbIE TJIaBbl CTATUCTUYECKOTO aHajlu3a MPOLECCOB U MO-
Jen.

JlucuuninuHa SBIsieTCsl OCHOBOW I HAyYHO-HCCIIEIO0BATENbCKONW MpodeccnoHanbHOM
JIEATEIIbHOCTH.

3. Ilepevyenn NJIaHMPYyeMBbIX Pe3yabTATOB 00y4eHUs
[Ipouiecc n3ydeHus AUCUMILTUHBI HATIPaBlieH HAa POPMUPOBAHUE KOMIIETCHIIUI:
IIK-2; TIK-3
Tabmuua 1.
[TpodeccrnoHanbHBIC KOMIIETCHITUH

Kox n HamMeHoOBAa-
HHe npogdeccuo-
HAJBLHOH KOMIIETEeH-

Koa m HauMeHOBaHNeE NH-
AUKATOPA TOCTHKEHHUS
npodeccuoHATbLHOI KOM-

Pe3yabTaThl 00y4eHust

M neTeHIHH
K-2. Crocoben | IIK-2.2. Peanusyer srtambl | 3HATh: 3Tambl MIPOBEACHUS UCCIIEAOBAaHNN
NPUMEHATh COBpe- | IPOBEACHUSI  HCCIENOBa- | YMETh: PeaIn30BaTh JTallbl IPOBEIEHHUS HCCIe-

MCHHBIC MCTOJbI, HH-
CTPYMEHTBI M TEXHO-
JIOTUH HAy4YHO-
HACCIICIOBATEILCKOM

JIeSITENNLHOCTA B 00J1a-
CTH MHXEHEPHOW THJI-
pOJIOTHM W  paIuo-

HUW, ONPENCJICHHBIX Ha
OCHOBE BBIOpaHHOH METO-
IUKA B COOTBETCTBHM C
MPUOPUTETHBIMU  HAIpaB-
JICHUSIMH TUAPOMETEOPOIIO-
THH

JIOBaHUM
Bnanets: aTanamMu npoBeIeHUS UCCIENOBAHUN




Kon u HammeHoOBa-
HHe npogdeccuo-
HAJILHOH KOMIIETeH-
107071

Koa n HanMeHOBaHHMe HH-
AUKATOPA TOCTHKEHUS
npodeccuoHaATbHOI KOM-
NeTeHIH

PesyabTaThl 00yyeHus1

HaJIBHOTO  HCIIONb30-
BaHMs BOIHBIX PECyp-
COB

IK-2.3. IlpoBoauT aHamu3
Pe3yIbTATOB UCCIIEIOBAHUS
C MpUMEHEHHWEM OOIHMX H
CHEeNMAIU3UPOBAHHBIX Me-
TOJIOB  HCCIICIOBaHHUH, B
TOM 4HCJIE MHTEPIPETHPY-
€T WU TPEICTaBIsET IOIy-
YeHHBIE Pe3yJbTAaThl C HC-
MOJIb30BAHUEM COBPEMEH-
HBIX UHQOPMAIOHHBIX
TEXHOJIOTHH M TeonHdop-
MAaIMOHHBIX CUCTEM

3HaTh: O0IIME U CHCIHUATU3UPOBAHHBIE METOIBI
WCCIICJIOBAaHUH, B TOM UYHUCIIE UHTEPIPETUPYET U
MPEJICTARNISACT IMOJYYCHHBIC PE3yJIbTAaThl C HC-
MOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIUOH-
HBIX TEXHOJIOTUH W TeOWH(POPMAIMOHHBIX CH-
cTeEM

YMeTh: aHaTU3UPOBaTh PE3YNbTAThI UCCIICI0BA-
HUSl C MPUMEHEHHEeM OOIIUX M CIEeNUaIH3UpPO-
BaHHBIX METOOB HCCJIEOBAHUI

Bnagers: MeTomamMu M crioco0amMH aHaimM3a pe-
3yJIBTAaTOB MCCIICIOBAHMSL.

NIK-3. Hcnons3yer
TEOPETHUECKHUE OCHO-
BBl W TPaKTHYECKUE
METOJBI TSI PacYeToOB
TUAPOJIOTHUCCKUX
XapaKTEPUCTUK

MK-3.6. [IpoBogut dopma-
MM3alUI0 W PeaNu3alyio
pelIeHus TNPUKIAIHBIX 3a-
1a4 THIPOJIOTHH C HCIIOJNb-
30BaHHEM HH(POPMALUOH-
HBIX W BBIYHCIHUTEIBHBIX
CHCTEM M TEXHOJIOTHI

3HaTh: KpUTEpUH (POpMATH3AIIN U PeaTH3aIii
PEeHICHUA NMPUKIAAHBIX 3aJa4 'MAPOJIOruu € UC-
MOJb30BaHUEM WH(OPMAIIMOHHBIX M BBIYMCIIH-
TEJNBHBIX CUCTEM M TEXHOJIOTUH

YMeTh: mpoBoIUTh (HOpPMaTH3AUI0 U peannsa-
M0 PEIICHUS MPUKIAJHBIX 3a/1a4 THUIPOJIOTHU
C HCIOJb30BaHUEM HH(M)OPMAIIMOHHBIX M BBI-
YHCIIUTENBHBIX CHCTEM M TEXHOJIOTHI

Brnaners: MeTomamMu m cnocobamu popmanuza-
UK M peaTU3aliy PEIICHUs TPUKIATIHBIX 33124
THJIPOJIOTHH C UCIIOJIb30BaHUEM HH()OpPMAIHOH-
HBIX U BBIYMCIUTEIBHBIX CUCTEM M TEXHOIOTHI

4. CTpyKTYypa U coJepKaHue JUCHUIITHHbI

4.1. O0beM T CHHUIIINHEI
O0BeM IUCIUILIMHEI COCTABIAET 4 3aueTHbIE eMUHUIBL, 144 akageMHYECKHX daca.

Tabnuna 2.
O6beM AUCUMITMHBI IO BUJIaM YUEOHBIX 3aHITHH B aKaJIEeMUYECKUX Jacax
Bcero yacos
O0BbEM TMCUMIIHHBI
Ounas ¢gopma 00yueHus
O0beM TMCUMILTUHBI 144
KontakTHas pabora oO0yyamomuxcsa ¢ 40
npenoaasarejaeM (10 BHAAM AayAUTOPHBIX
Y4eOHBIX 3aHATHI) — BCEro:

B TOM YHCJIE:
JEKIUU 20
3aHSATUSL CEMUHAPCKOTrO THUIA:

MPAKTUYECKUE 3aHATHSI

71a00paTOPHBIE 3aHITHS 20

CamocrosiTesibHass padora (manee — 104

CPC) — Bcero:

B TOM YHCJIE: -
KypcoBast paboTta -
KOHTpOJIbHAs paboTa —
Buja npoMeKyTOYHOM aTTeCTALMH JK3aMeH




4.2. CTpyKTypa IMCHHIIIHHBI

Tao0mnua 3.
CTpyKTypa TUCIUIUIMHBI TSI OYHON (OPMBI O0YUICHHUS
Buabl yueOHoit
padoThbl, B T.4.
CaMOCTOSITEJIbHA
s1 padora @
& cryaeHToB, 4ac. OpMEI NuaukaTopsl
Pazgen 3 ) TeKYLIero DopmupyeMble
No o = JMOCTHKEHUS
JUCIHMILTHHBI s = KOHTPOJIA KOMITETEHI[H U .
= = KOMIIeTeHIH i
Ol 5| &= &) ycIeBaeMoOCTH
2| 55 &
5 e = @)
S8 8
<
S
1 Brenenue 20 2| 2 4 | MHpakmuueckue | e s e TK-2.2
3alaHus
2| Amik mpOrpaN- | | g |y |3y | TECTMPARTINE- | s e s 1K 3; TIK-3.6
mupoBanus C++ CKUE 3aJIaHUs
3| O0OBEKTHO-
OPHEHTHPOBAH- | » | ¢ | 1o | 3 | Hpakmmdeckue |y s e s 1) 3. [IK-3.6
Hast cpena 3aJaHHs
Builder C++
4| Obpaborxa IIpakTHueckne
wsobpakermit B| 2| 4 | 4 | 34 P TK-2, TIK-3 | TIK-2.3; TIK-3.6
3alaHus
Photoshop
HUTOT'O - 120 | 20 104 - - -

4.3. Conepxxanue pa3esioB IUCHUIIITHHBI
4.2.1. BBenenue

Ienu u 3agaun qucumIuHbl. VicTopus pasBuTHs NEPCOHAIBHBIX KOMIBIOTEPOB. KomIulek-
TyloIMe cucteMHoro Oijoka. IlpuHiunsl opraHu3anuu onepaTuBHbIX cucTeM. O030p KOMIIbIO-
TEPHBIX MPUIIOKEHUN U A3BIKOB IIPOrPAMMUPOBAHHS.

4.2.2. SI3p1x nporpammupoBanusa C++

VYkazarenu. OOume npencraBieHus. CTeK W JTUHAMUYECKH pacrpenessemMasl MaMsTh.
OOBEKTHI KJIACCOB B JUHAMHYECKOH ITaMSITH.

Ccbuikn. O6mue cBenenus. [lepenaua aprymeHToB GyHKIIMHU 1O CChUIKe. Bo3BpaiieHue
u3 QyHKIMIA HECKOJIBKUX 3Ha4YeHHU. [lepemada cChUIOK BMECTO 3HAYCHHWH KaK CPEACTBO IMOBBI-
HIEHUS! TPOU3BOAUTENBHOCTU. KOr/1a HCoab30BaTh CCHUIKHU, @ KOT/1a YKA3aTEIH.

[Teperpy3ka QyHKIUNH-METOAOB, KOHCTPYKTOPOB, OINEPATOpPOB; MpeoOpa3oBaHUE THUIIOB
naHHbIX. [leperpyska ¢yHKIUI-UIeHOB Kllacca U MCIMOJIb30BaHUE 3HAYCHHI MapamMeTpoB (PyHK-
LW, 3aJaBAEMBbIX 110 YMOT4YaHUI0. [leperpys3ka KOHCTPYKTOPOB.

HacnenoBanue. Yto takoe HacineaoBanue. KOHCTPYKTOPBI U AECTPYKTOPBI IPU HACIEA0-
Banuu. [lepeonpenenenue Gpynkuii. Bupryansusie Mmetoabl. CBsi3b MACCHBOB U yKa3aTelen

[Totoku. bubnuoreka kaaccoB BBoAa—BbIBOJa. BBoa 1 BbiBOA B (haiin. PaboTa ¢ komaH-
HOM CTPOKOM.




Hckmouenus. OmnoOku u ACMOHCTpalusa MCXaHU3Ma UCKIIIOYCHUA. HpI/IMeHeHI/Ie TCXHO-
JIOTHH UCKITIOUYCHHI JJId 3alllMTHI OT HEIIPABUJIIBHOI'O BBOAA I/IH(l)OpMaHI/II/I.

4.2.3. O0beKTHO-OpUEeHTHPOBaHHAasA cpeaa Builder C++

HNuterpupoBannas cpena paszpadbotrku (UCP) C++ Builder. KonkpeTusamnust HEKOTOPBIX
nousatuit OOII B C++ Builder. I'paduueckuii untepdeiic. [lonsarue oobekra.

Crpykrypa ¢aitnoB B mpoekrax s3bika C++ Builder. bnok-cxema daiinoB. CHHTaKCUC
OCHOBHBIX (haitnioB. [Ipumep co3nanus NpUITOKEHUS.

I'paduka u mynerurmmukamnus. ['padudeckue npumutusbl. [loctpoenue rpadukoB GyHK-
muif. [TpocmoTp mimocTpanuii. XpaneHue rpadpuiyeckux 00beKToB. MyIbTHILTUKAIMS C UCTIONb-
30BaHMEM OMTOBBIX 00pPa30B, CYIIECTBYIOIUX BHE MPOEKTa. MyJIbTUIUIMKALUS C UCIIOJIb30BaHU-
eM (paiina pecypcoB MpoeKTa.

TexcroBeiii pemaktop. Heobxommmbie kommoneHThl: MainMenu, Memo, Imagelist,
BitBtn. Co3nanue Bu3yaqbHOU 000JI0YKH TEKCTOBOTO pepakropa. Co3paHue maHean HHCTPYMEH-
TOB U UKOHOK ITyHKTOB IVIABHOT'O MEHIO.

CnpaBounas cuctema. O6uue csenenust. Co3anue cripaBOYHOM cucTeMbl. BbIBoJ cripa-
BOYHOM MH(OPMAIIHUH.

[Ipumep nporpaMMel (ONTUMH3ALMS TAPAMETPOB IPOTHOCTUUECKON MOJIENH).

4.2.4. OopabdoTka nzodpaxenuii B Photoshop

ObocHoBaHME BBIOOpa KOMIBIOTEPHOTO NpHIIOXKEHUsT Photoshop B KaduecTBE BEIYIIETO
NPWIOKEHUS B TaHHOM BHUze padot. Cpena Photoshop: TnaBHOE MEHIO, TTAHEIM HHCTPYMEHTOB,
paboyast 0051acTh.

[BetoBrie monenu: RGB, Lab, CMYK, Grayscale. 11BeTOBBIE MAIUTPBI, CO3/IaHHUE TOJb30Ba-
TENLCKOTO MAHTOHA, HACTpOiKa 0a30BbIX 1BeTOB. Co3maHue Mob3oBaTenbekoi kuctu. Co3na-
HHE KOHTYpoB. Pabora co crosimu.

Buzp! BblIeneHUs pparMeHTOB M300paXKeHUs, peIaKTUPOBAaHUE BbIIEICHHUS. Pexxumbl Hamoxe-
HUS ¥ BU3yaJbHBIE 2P EKThI: IpeuMyIecTBa U HEJOCTaTKA. BUIBI TEKCTA, CO3/1aHUE TEKCTOBOU
MAacKH.

O6paboTka N300pakeHHI: HACTPOITKa IPKOCTH, PE3KOCTH, HACKHIIIEHHOCTH IIBETOB. MacKkupoBa-
Hue n3o0paxenus. [Ipumep 06paboTku rpaguKoB.

4.4. CopeprxaHue 3aHATHI CEMHHAPCKOI'0 THIIA

Tao0mnuua 4.
CopepxaHue MPAKTUICCKUX 3aHATUN JJI1 O9HOU (POopMBI 00ydeHUs

B ToM uncie

Ne TemblI N Bcero | yacos nmpakTu-
TemaTnka NpakTHYECKUX 3aHATHI .
JUCIHUILINHBI YacoB | 4YeCcKOM Moaro-
TOBKH
1 MonepHu3aIusi CHICTEMHOTO OJI0Ka 2 2
MePCOHAIIBHOTO KOMIIBIOTEPA.
2 Co3manue nojab30BaTeIbCKOr0 THIIA 2 2
Pa3menienue 00bEKTOB B JUHAMUYECCKOM ITAMSITH, 2 2
2 H3MEHCHHE 3HAYCHUI CBOMCTB 00BEKTA MO

yKa3aTeJisiM U CChIJIIKaM

3 [Teperpy3ka MeTo10B Kiacca. 2 2

3 BBox u BeIBOJ B (haidi. 2 2




B ToM uncie

Ne Tembl . Bcero | yacoB npakrtu-
TemaTnka NpakTHYECKUX 3aHATHI .
AUCHUTLTHHBI 4acoB | YeCKoil moaro-
TOBKH
3 Co3nanve NpuIoKeHHs 17151 BBIYMCICHHS YKIOHA 2 2
MOTOKA.
3 [TocTpoenue rpadukoB QyHKITHIA. 2 2
3 [Iporpamma, onTUMHU3HPYIOIIAs TApAMETPhI 2 2

IIPOTHOCTUYECKON MOJIEIIN.

O06paboTka rpaduueckoro n300pakeHUs ¢
4 CO3JIaHUEM JIOTIOTHUTEIIBHBIX CJIOCB, KOHTYPOB H
3¢ dekToB. 2 2

Brinenenue o0beKTOB pa3nuyHO (GOpMBI Ha
N300paKeHHH.

O6pabotka nudposoii potorpaduu ¢
4 HUCIIOJIL30BAaHUEM MUHUMAJILHOTO YHCIIa 2 2
WHCTPYMEHTOB.

5. IlepeueHb yueOHO-METOAMYECKOT0 00ecreyeHusl CAMOCTOSATEIbLHOI padoThl 00y-
YAUIMXCH M0 JUCIHUILINHE

B TeueHue cemecTpa cTyeHT 00s3aH CaMOCTOSITEIBHO NMpopadaThIBaTh MaTepuall, U3J0-
JKEHHBIN Ha JIEKIUAX, I 4ero peKOMEHIYEeTCsl HCIIOIb30BATh CACIIAHHBIE HA JIEKIUAX KOHCIIEK-
ThI, U3y4YUTh OCHOBHYIO U JOIOJHUTEIbHYIO JTUTEPATYPY, IPE3CHTALUH JICKIUNA U IIPAKTUYECKUX
pabot. OcBoeHNE MaTEPUAJIOM U BBIIIOJHEHHE MPAKTUYECKUX PAOOT MPOXOIUT MPHU PETYIISAPHBIX,
10 BO3MOXKHOCTH, KOHCYJIbTALUAX C NPENOAABATEICM.

6. OneHOYHBIE CPEACTBA JJIsl TEKYIIEro KOHTPOJIS yCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTALMHU M0 UTOTaM OCBOECHHS JMCIHIIIHHbI
VYuer ycnieBaeMocTu 00ydaronierocs 1no JUCHUIUIMHE ocylecTBiusgercs no 100-6amibHoi
mkane. MakcuMalibHOE KOJMYECTBO 0aJUIOB 10 AUCIUILTHHE 332 o1uH cemecTp — 100:
- MAaKCUMaJIbHOE KOJINYECTBO OAJIJIOB 32 BBIIOJHEHUE BCEX BUAOB TEKYIIEro KOHTpoJs - 70;
- MaKCHUMAJILHOE KOJIMYECTBO OasI0B 3a MOCEIICHUE JIEKIIMOHHBIX 3aHsATHH - 10;
- MAaKCUMaJIbHOE KOJINYECTBO OAJIJIOB 32 MPOXOXKACHUE MPOMEXKYTOUHOM arTectanuu - 20.

6.1. Tekymuii KOHTPOJIb

Tumnosnie 3aaaHusA, MCTOAHKA BBIMIOJIHCHUA U KPUTCPHUH OLICHHUBAHUA TCKYILICTO KOHTPOJIA
IO pas3zenaM JUCHMIUIMHBI MpejacTaBieHbl B DoHIE OLIEHOYHBIX CPEICTB MO JaHHOM AWCIH-
IIINHE.

6.2. IlpomeskyTOuHAsI aTTECTALMS
dopma MPOMEKYTOUHOM aTTECTALUU 110 TUCIUIUIMHE — IK3aMEeH.
dopma npoBeIeHUs IK3aMeHa: TECTUPOBAHUE.
IlepeueHb BONPOCOB /1 MOATOTOBKH K IK3aMeHY:
I1K-2.3; [1K-3.6
1. VYkazarenu (ompeneneHue, pUCYHOK MaMsTH, OTIepaTop oOpalieHus K aapecy, OObSIBICHUE U
WHUIMAIIN3AINS YKa3aTeeil, KOCBEeHHBIN TOCTYI K 3HAUYEHUIO IEPEMEHHOM, ISl 4ero HY>KHBI
YKa3aTeIH)
2. Crek M IMHAMHMYECKH pacmpezensemas maMarh (oneparop new, oneparop delete, yreuka na-
MSITH)




3. OOBeKTH KIacCOB B TMHAMUYECKON MaMATH (CO3[JaHKe U yAaJeHHe 0ObEKTOB, JOCTYIH K I1e-
pEMEHHBIM-4JIEHaM B IMHAMUYECKOM MaMATH, Tapa3uTHbIE YKa3aTeln)

4. Ccpuiku (Co3JaHuE U UCIOJIB30BAHUE CCHUJIOK, HA YTO MOKHO CChLIAThCs, HyJIEBbIE yKa3aTe-
JIM U HYJIEBBIE CCHUIKH)

5. ®ynHkuuu (mepenaya apryMeHTOB 10 3HAYEHUIO, Mepeaada apryMEHTOB IO CChUIKE C IIOMO-
HIbI0 yKa3aTeseil, nepesadya apryMeHTOB [0 CChUIKE C MOMOUIbIO CChUIOK, MOHSTHE 3aroJloB-
Ka ¥ IPOTOTUNA (PYHKIIUH)

6. BosBpamenue u3 (yHKIHMA HECKOJbKUX 3HAYCHHWH (BO3BpallleHWE 3HAYEHUW C IOMOIIBIO
yKazaresei, BO3BpalleHUe 3HAUEHUH 110 CCBUIKE)

7. Tlepemaua CChUIOK BMECTO 3HAYEHHUI KaK CPEICTBO MOBBIIICHHS MPOU3BOAUTEIHLHOCTHU (IIe-
penada oOBEKTa MO CCHUIKE C MOMOIIBIO yKasaTeJel, mepeaaya MOCTOSHHBIX yKazaTenei,
CCBUJIKM B KaU€CTBE aJIbTEPHATHUBHI YKa3aTeleil)

8. Korma ucnonb30BaTh CCHUIKH, a KOT/Ia yKa3arenu (MPeArnovYTeHHe CChUIKaM, COBMECTHOE HC-
MOJIb30BaHUE CCBHUJIOK M yKasaTeseil, BO3BpalleHHE CChUIOK Ha HECYIIECTBYIOUIMI OOBEKT,
BO3BpAIICHUE CCHIIKM Ha OOBEKT B TMHAMUYECKON MaMSITH, KTO BIa/ICET YKa3aTEIISIMH )

9. Tleperpy3ka (HhyHKIHI-YJICHOB KJacca W MCIOJIL30BAHHME 3HAYEHUW IMapaMeTpoB (YHKIIHH,
3a/1aBa€MbIX 110 YMOJTYaHUIO

10. Ileperpy3ka KOHCTPYKTOPOB (CTaHAAPTHBIA KOHCTPYKTOP, TOHKOCTH MHUITHATH3AINNA 00BEK-
TOB, KOHCTPYKTOP KOIIMI)

11. HacnenoBanwue (4TO Takoe HACIeIOBAaHNE, CHHTAKCHC MPOUCXOKICHUS KIIAaCCOB, MOIU(HUKA-
TOPBI JOCTYIA, 3aLUIUIICHHBIEC JaHHBIE KJacca)

12. KoHCTPYKTOPBI U IECTPYKTOPHI IPU HACJIEJOBAaHUU (BBI30B U yAaJIEHUE KOHCTPYKTOPOB U
JeCTPYKTOPOB 0a30BOT0 M MPOU3BOAHOTO KJIACCOB, MHULIMAIN3AUs 0a30BOTO Kjlacca C Io-
MOIIBI0 MHULIMATHU3AIIH POU3BOIHOTO Kilacca)

13. CBs3b MaccuBOB U yKa3aTeneu

14. O0ObsiBIEHNE MAaCcCMBOB B JMHAMUYECKOW MaMATH (BapuUaHTbl OOBSIBICHMH, yKa3aTelb Ha
MacCHB M MAacCHUB yKa3aTelel, U3MEHEHHE pa3Mepa MacCHMBa BO BpeMs BBITIOJHEHHS IMPO-
IrpaMMBbl)

15. Boa u BeIBOJ B haiin (OTKpbITHE (haiina Ui YTEHUS U 3aIUCH, H3MEHEHHE TTOBEICHUS 00b-
eKTa KJiacca ofstream)

16. VckntoueHns (CHHTAKCHC WCKIIOYEHHH, JEMOHCTpalMs MEXaHH3Ma HCKIIIOUEHHUs, MHOTO-
KpaTHbIE UCKITIOYEHHUSI, UCKIIIOUEHHSI C apTyMEHTaMU, BCTPOEHHBIE KJIACCHI UCKITIOUEHHI)

[1K-2.2

17. UarerpupoBannas cpena paspadorku (MCP) C++ Builder: rpadudeckuii uaTepdeiic, moHs-
THE 00BEKTa, CHHTAKCUC OCHOBHBIX (haiiIoB.

K-2.3; [1IK-3.6

18. Cpena Photoshop: nanenu HHCTPYMEHTOB, paboTa cO CIIOSIMU, BUIbI BBIJEICHUS (PparMEeHTOB
n300paxkeHwust, 00paboTKa N300paKCHHIM.

6.3. Ba/sIbHO-pPeTHHIOBAasl CHCTEMA OlleHMBAHUS
Ta0muua 5.
Pacnpenenenne 6a/u10B 10 BHIAM Y4eOHOH pabOTHI

Bua yueOHoi#i padoThl, 32 KOTOPYIO CTABATCH 0aJLJIbI banabl

ITocenienue NEKIIMOHHBIX 3aHSATUI 0-10

BrInonHeHue npakTHYeCKuX padoT 0-70

ITpoMexxyTOo4Has arTecTanus 0-20

nUToro 0-100

MuHUMalIbHOE KOJMYECTBO OAJIOB JUIsl JOMYCKA JI0 MPOMEXKYTOYHOM aTTEeCTAllUU CO-

crasigeT 70 6auioB IIpU YCJIOBUH BBIINIOJIHCHU BCCX BUJOB TCKYIIETO KOHTPOJIA.
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Tabmuna 6.
bamnpHas mkana UTOroBOU OIIEHKU Ha DK3aMeEHE

Ouenka Baaubl
OtanyHO 85-100
Xopo1io 65-84
Y IOBJIETBOPUTEIILHO 40-64
HeynoBineTBopUTEIHHO 0-39

7. MeTtoauyeckue peKOMEeHIAIMHU I 00y4AIOUUXCH M0 OCBOECHHUIO TUCIUIIHHBI

MeTtonuyeckue pekoMeHAAalMu KO BCEM BHUJAM ayJIUTOPHBIX 3aHSATHUH, a TakKe METOIU-
YECKHE PEKOMEHIAINH TI0 OpPTraHU3aIlliu CaMOCTOSTENIbHON pabOoThl, B TOM YHKCIIE 1O TOJTOTOBKE
K TEKyIIeMy KOHTPOJIIO U NMPOMEXKYTOUHOM aTTeCTalluu MpPEeCTaBICHbl B MeTOINUeCKUX PeKo-
MEHJAINUU 7151 00YYArOIIUXCS IO OCBOCHUIO TUCHUTUTHHBI « KOMIBIOTEPHBIE TEXHOJIOTHH B THI-
POMETEOPOIOT M.

8. YueOHo-MeTonu4eckoe 1 MH(GOPMAIIHOHHOE o0ecneyeHue U CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOI U 1OTOJHUTEIbHON y4eOHOM JINTepaTypbl
OcHoBHas JuTepaTypa
1. Kosanenxo B.B., I'auidykosa E.B. Ilpaktukym no aucuuruinae «MoaenupoBaHUe THJI-
posioruueckux mporeccoB. Yacts I. Jlunamudeckue momenmm» (Ha 6ase sizpika C++). —
CIl6.: wm3px. PITMY, 2010. - 150 c. — D}eKTpOHHBIH  pecypc:
http://elib.rshu.ru/files_books/pdf/img-417153014.pdf
2. Kosanenko B.B., I'atioykosa E.B., Bukmopoea H.B. Ilpaktukym no aucuuriiuie «Mo-
JeTupoBaHue ruapojorndeckux mporeccoB. Yacte II. Croxactuueckue momenn» (Ha
0aze s3pika C++). — CII0.: m3a. PITMY, 2012. — 247 c.
3. Koeanenxo B.B., I'anioykosa E.B., Bukmopoeéa H.B. Ilpaktukym no mucuuminse «Mo-
JIenupoBaHue ruapoioruueckux mpoueccon. Yacts III. YactnyHo nHPUHUTHOE MOje-
nupoBaHue» (Ha 0ase a3bika Builder C++). — CII0.: u3n. PITMY, 2013. - 101 c.

JlonosHUTeIbHAS JTUTEpaTypa

1. Uctomun E.II., Cnecapepa JI.C. Anroputmusanus U NporpaMMHpPOBaHHE MaTeMaTH-
yeckux 3agad. YueOnoe mocodue. - CI16.: OO0 «AnapeeBCKUil N3TaTEIBCKUA TOM,
2015 - 58 c. — ONEKTPOHHBIN pecypc. Pexum JOCTYyIIa:
http://elib.rshu.ru/files_books/pdf/rid 0ddf2822780c41419b201d5e1d284aab.pdf

2. I'mymakoB C.B., 3opsuckuii B.H., Xomenko C.U. IIporpammupoBaHue B cpene
Borland C++ Builder 6. — Xapskos: ®OJINO, 2002. — 508 c.

3. Hewiten X.M, Jeiiren I1. Jx. Kak nporpammuposats Ha C++. — M.: BUHOM, 2008. —
1454 c.

8.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTu "UnTepHeT"
1. IlporpammupoBanue Ha C. Pexxum noctyma: http:/elib.rshu.ru/files books/pdf/img-

503125840.pdf

2. IIporpammupoBaHue Ha Builder C++. Pexum JocTymna:
http://vbbook.ru/c/samoychitel-borland-c/

3. I'paduyeckuit penakTop Photoshop. Pexum JocTyna:

http://photoshop.demiart.ru/book/

8.3. IlepeyeHb NpOrpaMMHOro obecrnevyeHus
1. Microsoft Windows (48130165 21.02.2011)
2. Microsoft Office (49671955 01.02.2012)

3. Dev C++ (OecruiaTHO pacnpocTpaHseMasi)
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8.4. [lepeuenb HHGOPMAMOHHBIX CIIPABOYHBIX CHCTEM

1. 3BC «'mnpoMereoOunnaitn». Pexum mocryna: http://elib.rshu.ru/

2. Hammonanwsnas snextporHas oubauoreka (HOB). Pexxum noctyna: https://H36.pd

3. DOBC «Znaniumy». Pexxum pocryna: http://znanium.com/

4. DBbC «lIpocnekt Haykmy». Pexxum moctyna: http://www.prospektnauki.ru/
DnexkTpoHHO-0MbMoTeuHas cucrema elibrary. Pesxxum moctyma: https://elibrary.ru/
OnektponHas 6ubimoreka PI'O. Pexxum moctyma: http://lib.rgo.ru/dsweb/HomePage
['ocynapcTBeHHas myOnudHas HaydHo-TexHUYeckas Ooubnmoreka CO PAH. Pexum
noctyma: http:// www.spsl.nsc.ru

8. Poccuiickas rocynapctBenHas Oubnuoreka. Pexxum nocryna: http://www.rsl.ru/

N W

8.5. Ilepeuensb npodeccHOHANBbHBIX 023 JAHHBIX
1. Bcepoccuiickuii Hay4YHO-HCCJIEAOBATEILCKUNA HHCTUTYT THUIPOMETEOPOJIOTHYECKOM
uHpopManuu — MupoBoii eHTp ganHbIX. Pexum goctyna: http://meteo.ru/

9. MaTrepuaibHO-TEXHUYECKOe o0ecnedeHne I CHUIIUHbI

YueOHasi ayTuTOpUU 1JIs1 MPOBeIeHNUs 3aHATHII JIEKIHMOHHOTO THUNA — YKOMIUIEKTO-
BaHa CICIHAIM3UPOBAHHONW (y4eOHON) MeOenblo, TEXHUYECKUMHU CPEACTBAMU OOYy4YEHUs, CIIy-
KAIMUMHU ISl TIPEJCTaBICHUsS y4eOHON MH(pOpMAIUU: MOPTATUBHBIM KOMITBIOTEPOM (HOYTOY-
KOM), IEPEHOCHBIM SKPAaHOM, MYJIbTUMEANA-IPOEKTOPOM.

YueGHasi ayAuTOPHUN I MPOBeeHHs 3aHATHI JJA00PATOPHOI0 THIA — YKOMIUICKTO-
BaHa CIICIIMAIM3UPOBAHHON (y4eOHOIT) MEOEIbI0, TEXHUYECKUMH CPEICTBAMH O0yUCHHUS, CITy-
YKAIIUMH IS TIpeIcTaBIeHus y4eOHOM nH(popMammu: KOMIIbIOTepaMu ISl CTYACHTOB U TIPEIo-
JlaBaTesl.

YueOHast ayquTopus AJisi TPYNNOBBIX U UHAMBUAYAJIbHBIX KOHCYJIbTALUMI — YKOM-
TUICKTOBAaHA CHCIMATM3UPOBAHHON (Yy4eOHOI) MeOeIbio, TEXHUICCKUMHU CPEACTBAMH OOYUCHHUS,
CITyalllUMU JJIs1 IPEJICTaBIeHUs yueOHOM nH(OpMaLInK.

YuyeOHasi ayIuTOpHs ISl TeKYUIEro KOHTPOJISI W NMPOMEKYTOYHOI aTTecTaluM —
YKOMIUIEKTOBaHa CIIEIUATM3UPOBAHHON (y4ueOHO) MeOenblo, TEXHUYECKUMH CPeJICTBaMHU 00Y-
YEeHHUS, CITY>KAIIUMH JUTSI TPECTAaBICHHs Y9eOHOH HH(OpMAIIHH.

IloMerenne 111 caMOCTOSITEIbHOM PadoThI — YKOMITJIEKTOBAHO CIIEUATH3UPOBAHHOM
(yueOHOI1) MeOenplo, OCHAIEHO KOMIBIOTEPHONM TEXHUKON C BO3MOXKHOCTBIO HMOJKIIOUEHUS K
cet "MHTepHEeT" U 0OecneueHo JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaATENbHYIO
cpeny opranm3anuu. CamMocTosTeNIbHAsS padoTa MPOBOAWTCS B YUTAIHLHOM 3aje OMOIHOTEKH, a
Takke B BIOpo TMApOiOrHuecKux MPOrHO30B, YKOMILIEKTOBAHHOTO: KOMIBbIOTEpAaMH, KOMHPO-
BAJIBHO-MHOKUTEITFHOH TEXHHUKOH, MYyJbTHMeIua 00OpynoBaHHWEM (NIEPEHOCHBIE MPOEKTOD,
3KpaH).

IMomMemenne 151 XpaHeHUus] ¥ NPOPUIAKTHYECKOT0 OOCTY)KUBaHHUA y4eOHOTO 000py-
noBaHusl Bropo TUApPONIOrHYECKUX MPOTHO30B — YKOMILJIEKTOBAHO CIIEMAIU3UPOBAHHON Mebe-
JBIO

10. OcodenHOCTH OCBOCHHS AUCHUIIVIMHBI VI HHBAJIUIO0B U JIMI ¢ OTPAaHUYCHHBIMHA
BO3MOKHOCTHMHU 310POBbS

OOyuenue 00yyaromuXcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbsl IPU HEOOXOAU-
MOCTH OCYIIECTBIISICTCS HAa OCHOBE aJalTUPOBAHHON pabodel MpOrpaMMbl C HCIOIb30BAaHUEM
CIEeUATBbHBIX METOIOB OOYYEHUS M TUIaKTHUYECKIX MaTepPHUaIOB, COCTABICHHBIX C yUYETOM OCO-
OeHHOCTEH TCHMXO(HU3MUECKOTO PA3BUTHS, HHIUBUAYAILHBIX BO3MOXXHOCTEH M COCTOSIHUS 3]10-
POBBsI TaKMX 00y4aroImuxcs (00yJaromerocs).



[Tpu onpenenenun GopMbl MPOBEACHUS 3aHATHIA C 00YUYaIOIIUMCI-UHBAIUIOM YUUTHIBA-
I0TCS PEKOMEHAAIINHU, CO/Iep KAIMEeCs] B MHIMBUYallbHOM MporpaMme peaOuIuTaluy WHBAINAA,
OTHOCHUTEIILHO PEKOMEHIOBAHHBIX YCIOBUN U BUJOB TPYyJa.

[Ipu HeoOxonuMocCTH At O0YYAIOUIMXCSA M3 YMCiIa UHBAIKMIOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOXHOCTAMU 3J0POBbS CO3OAOTCA CIICHHUAJIBHBIC pa60ql/le MCCTa C YUYCTOM HAPYHICHHBIX
GYHKIMA U OTpaHUYEHUHN KU3HEICATSITLHOCTH.

11. Bo3MOKHOCTH IPUMEHEHHS 3JTEKTPOHHOIO 00y4YeHUsI M JUCTAHUMOHHBIX 00pa-
30BaTeJIbHBIX TEXHOJIOTUH

JlMcuuIuInHA MOXET Peai30BBIBATHCS C MPUMEHEHUEM 3JIEKTPOHHOTO OOYYEHHUS U JH-
CTAaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOIHH.
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