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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

Llens ocBOCHMS TUCIMIUIAHBI (MOTYJIf):

chopmMupoBaTh HHPOPMAITMOHHYIO KYJIBTYPY, CO3/IaTh HEOOXOAUMYIO OCHOBY
JUISL  WCIIOJIb30BAHUS COBPEMEHHBIX CPEICTB BBIYHCIWTEIBHOW TEXHUKH U
CTaHJAPTHBIX TAKETOB TMPHUKIAIHBIX MPOrpaMM, TPUMEHEHHUS HU(PPOBBIX
TEXHOJIOTU M TEXHOJOTMH HCKYCCTBEHHOTO MHTEIUIEKTa TMpU H3YyUYEHUU
oOy4JaronmMucs TpodecCuoHaIbHbBIX JUCITUTUINH.

3aaun AUCIUIUIAHBI (MOTYJIs):

- npuoOpeTeHue MPAKTUYECKUX HABBIKOB AITOPUTMU3AIUH,
MIPOTrPaMMHUPOBAHNS;

- OBJIAJICHHE TIEPCOHATBHBIM KOMITHIOTEPOM Ha MOJIH30BATEIHLCKOM YPOBHE;

- OBJIAJICHUC HABBIKAMU Pa0OTHl C MPHUKIATHBIMUA MPOTPAMMAMH PA3IUIHOTO
Ha3HAYCHUS,

- U3y4Y€HHE OCHOB IIU(PPOBHIX TEXHOJIOUN U UCKYCCTBEHHOTO HHTEIIIEKTA,

- OBJIaJIcHME HaBbIKAMU (DOPMUPOBAHMS 3aMpPOCOB Uil  MPOTrpamMm
MCKYCTBEHHOI'O UHTEJUICKTA,;

- OBJIaJICHUE HaBbIKaMU pabOTHI C Oa3aMu TaHHBIX.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOIYIIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ysbTaTe 00y4eHus 10 AUCHUILIUHE (MOIYIIO):

OIIK-3 - CnocoGeH mpuMeHsATh 0a30BbIe IUGPOBBIE M HHYOPMAIIMOHHBIC
TEXHOJOTMM, BKJIKOYas METOJbl MCKYCCTBEHHOTO HWHTEIJIEKTa W MAaIIUHHOIO
oOyuenus, st cOopa, oOpabOTKH, XpaHEHHs, Iepedayd W aHajliu3a JIaHHBIX,
OPOTHO3UPOBAHMS,  ONTHUMM3AIMM W aBTOMATU3allUd  IPOLECCOB B
po(hecCHOHATIBHON e TEIbHOCTH Ha TPAHCIIOpTE.

OOydenre 1O JUCHHUIUIMHE (MOAYNIO) TMPEAINoyiiaraeT, 4Yro TO €ro
pe3yiibTaram oOydJaromuiics OyieT:

3HaTh:

- TPUHIUNBI PabOThl MPOrpaMM MCKYCCTBEHHOTO HWHTEJUICKTa, a TaKkKe
COBPEMEHHBIX ITU(MPOBBIX TEXHOJIOTHH;

- OCHOBHBIE METOJbI, CHOCOOBI W CpEICTBAa IMOJY4YECHUS, XPAHEHUS U
nepepaboTKu HHGOpMaIY;

- COBPEMEHHOE COCTOSIHHE YPOBHSI W HAMpaBICHUA Pa3BUTHS COBPEMEHHBIX
IU(QPOBBIX TEXHOJOTHUH, BEIYMCIUTEILHON TEXHUKH M IIPOTPAMMHBIX CPEJICTB;

- BO3MOKHOCTH COBPEMEHHBIX CHUCTEM 00paboTKu nHpOpMaInu;



- OIIACHOCTH U YTPO3bl, BO3HUKAIOIIKE MPU padoTe ¢ nHPOopMaIueil.

YMmern:

- UCIIOJIb30BaTh COBPEMEHHBIE ITPOrPaMMHBIE CPEACTBA;

- HCIIOJIB30BaTh TEXHOJOTHH PEIICHUs] TEXHUUYECKUX 3a/a4, COCTaBISATh OJIOK-
CXEMBI U AIITOPUTMBI PACUETOB, UCIIOJIB30BATh S3bIKA MPOTPAMMHUPOBAHMUS;

- UCITOJIb30BaTh CUCTEMBbI TOATOTOBKH JIOKYMEHTOB, ITOMCKOBBIE CUCTEMBI,

- (hopmMynpoBaTh 3aMPOCH B MPOTpaMMax UCKYCCTBEHHOTO WHTEIUICKTA,;

- ACTIOJIh30BaTh COBPEMEHHBIC METOIBI M CPEACTBA 3alTUTHI HH(POpMAITHH.

Baanern:
- HaBBIKAaMHU pabOTHI C MIPUKIIAIHBIMUA IIPOrpaMMaMH Pa3IMYHOTO Ha3HAUYCHHS,

IporpaMMaMi UCKYCCTBEHHOT'O UHTEIUIEKTA;
- OCHOBaMHM aBTOMAaTH3alIMM PEIICHUs 3a7ad B 00JacTH MPOPECCHOHATBHON

NEATEIBHOCTH;
- 0a30BbIMH HAaBBIKAMHM MPOrPaMMHPOBAHUA, IOJYYECHHUS, XPAaHEHUS U

nepepaboTKu MH(MOpMALUK.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO0miast TpyAOEMKOCTh JUCHUUIUIMHBI (MOJyJisi) cocTaBiasier 6 3.e. (216
aKaJIeMUICCKHX yaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (OpME KOHTAaKTHOW pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaju3alii 00pa30BaTEIbHON MPOrpaMMbl HAa UHBIX YCIOBHSIX,
IIPU MPOBEJCHUHN YUEOHBIX 3aHATHI:

KomugectBo yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero

Ne2 | Ne3

KonrakTHas paboTa Ipu NpoBeleHUN YUeOHBIX 3aHATHI (BCEro): 80 32 48
B toMm uncre:

3aHATHSA JIEKITMOHHOTO THITA 32 16 16

3aHATHSI CEMHUHAPCKOTO THIIA 48 16 32

3.3. O0beM AUCIUIUIUHBI (MOIynsl) B (pOpMe CaMOCTOSTEIbHON paOOThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM palbOThl OOy4aroOmuUXCs C
MeJarornaecKuMy paboTHUKAMH U (WJIH) JTUIIAMU, TIPUBJICKAEMBIMHU K peaTn3alun
oOpa3oBaTeNbHOM  MPOTPpaMMBl  HA  HHBIX  YCJIOBHSX, TP  MPOBEIACHUU
IPOMEKYTOUHOM aTTecTalu cocrapiser 136 akageMuyeckux yaca (0B).



3.4. IIpu oOy4eHnn MO UHIMBHUIYATHPHOMY Y9€OHOMY TUIaHY, B TOM YHCJIC TIPU
YCKOPEHHOM OOYYeHHUH, 00bhEM TUCHUIUIMHBI (MOIYJISI) MOXKET OBITh pPean30BaH
MOJTHOCTBIO B (hOpME CaMOCTOATEIHLHONW paboThl 00yJarommxcs, a Takxke B (hopme
KOHTAKTHOM paboThl OOy4YaroOmUXCA C TNEJarorM4yecCKuMU paOOTHUKaAMU U (WJIH)
JUIAMH, TIPUBJICKAEMBIMH K peaU3aiiil 00pa30BaTEIHbHONW MPOTrpaMMbl Ha WHBIX
YCIIOBHSIX, TIPH MPOBECHUN TIPOMEKYTOUHOM aTTECTAIINH.

4. ConepxaHue JUCHUTIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOTO THUIIA.

/ TemaTuka NEeKIMOHHBIX 3aHATUH / KpaTKO€C COACPIKAHUC
/11

1 |O630p coBpMEHHBIX HUPPOBBIX TEXHOIOTUI

PaccMaTpuBaembie BOIPOCH:

- nudposas TpaHchopManus U YeTBEPTas IPOMBIIIUICHHAS PEBOIOIIHS;

- HHPOPMAIIMOHHO-aHATUTUIECKUE CUTCEMBI,

- Yrpo3bl ¥ BO3MOKHOCTH LU POBOI TpaHchHOopMaLuHy;

- HOBBIC IIU(POBBIC TEXHOJIOTHH, BO3SMOKHOCTH M PUCKH;

- 00J1aYHBIC TEXHOJIOTUH, TEXHOJIOTHH 00Pa0OTKU OOJNBIINX TaHHBIX; YaTOOTHI, OJIOKYCHH-TEXHOJIOTHH,
TEXHOJIOTHH pacIpee/ieHHbIX peecTpoB; 3D mevars, u)poBbie ABOHHUKH, MAIIMHHOE 00yYEHUE,
MPOMBIILJICHHBIC APOHBI, POOOTH3AIIMS POIIECCOB, TEXHOJIOTHH HCKYCCTBEHHOTO HHTEJICKTA, HEHPOHHBIC
CeTH, KBAHTOBBIC BBIYMCIICHUS, TEXHOJIOTMH MAIIIMHHOTO 3PEHUSI, CEHCOPBI, HHTEPHET BelleH, BUPTYyalbHas U
JIOTIOJTHEHHAS! PEaIbHOCTD;

- LU U 3a/1a4¥ TUCIUIIHHBI, KpuBas Pojpkepca.

2 |OCHOBHBIC MMOHSATHUS M CTAIUH PA3BUTHS UCKYCCTBEHHOTO MHTEIUICKTA
PaccmarpuBaemble BOIPOCHL:

- IOHSITHE ECTECTBEHHOTO MHTEJUIEKTa 1 €r0 MOJICIIH;

- IOHATHE 00 HNCKYCCTBCHHOM MHTCIIJICKTEC,

- (pyHKIIMOHATBHAS CTPYKTYPa CHCTEMBINCKYCCTBEHHOTO MHTEIIIEKTA;

- hunocodekue MpodIeMbl HCKYCCTBEHHOT'O HHTEJIEKTA.

3 |ba3oBbIc TEXHOJOTUU UCKYCCTBEHHOTO MHTEIUICKTA
PaccMTpuBaeMbie BOMPOCHI:

- JIOTUYECKUe MOJIENH;

- CETEBBIE MOJIEITH;

- cpeAcTBa 00pabOTKH HEOTIPECIEHHOCTH;

- OHTOJIOTUYECKHE MOJICIIH.

4 ba3oBbie TexHOIOTNHU HCKYCCTBCHHOI'O MHTCIIJICKTA
PaccmarpuBaemblie BONIPOCHL:

- HeHpoceTeBbIe MOJIENY;

- IPUMEPHI CUCTEM UCKYCCTBEHHOT'O MHTEIIEKTA;

- TEXHOJIOMW MAIIMHHOTO 00Yy4EHHSI.

5 |IIpocreiimme HelipoceTeBble MOAETU

PaccmarpuBaemble BOIPOCHI:

- IpoCTeIIIe HelpoceTeBble MoaeH (ONOHNKA);

- aJITOPUTMBI OIIEHKH SHTPOIHH KOJI0B. CTOHKOCTh HEHPOCETEBON 3alTUTHI K aTaKaM;
- TEXHOJIOTHUSI HEHPOCETEBOT00OOTAICHNS TaHHBIX U M3BJICYCHUS 3HAHUH;

- PCIICHUE JIOTUCTUICCKUX 3a/1a4.




TemaTuka JIGKIMOHHBIX 3aHATHN / KPaTKOE CO/IepIKaHue

HeormpenenenHocTs 3HaHUN U CIIOCOOBI HX 00PabOTKH
PaCCManI/IBaeMLIe BOIIPOCHI:

- BUABI HCONTPEACICHHOCTH OIMMUCAHUA 3aJa4U;

- 0COOEHHOCTH JaHHBIX U 3HAHUI;

- HCYCTKUC 3HAHUAI.

TexHOI0rnu 3KCIEPTHBIX CUCTEM
PaccmarpuBaeMble BOIIPOCHL:

- CTPYKTypa dKCHEPTHOI CHCTEMBI,

- pa3paboTKa U UCIIOJIb30BAHHUE SKCIIEPTHBIX CHCTEM;
- KJIaCCU(HKAIINS SKCIICPTHBIX CUCTEM.

TexHomorun OKCIICPTHBIX CUCTEM

PaccmarpuBaembie BOIPOCHL:

- IPEACTABJICHUE 3HAHUI B OKCIIEPTHBIX CUCTEMAX;

- MHCTPYMEHTAJIbHBIE CPEJCTBA IOCTPOEHHSI KCIIEPTHBIX CUCTEM;
- TEXHOJIOTHSI Pa3pabOTKH HKCIIEPTHOH CHCTEMBI.

Crparerus mudpoBoii TpaHcpopMaui Ha OTEYECTBEHHBIX KEJIE3HBIX T0POrax
PaccmaTpuBaeMblie BOpOCHI;

- TEXHOJIOTHH OJIOKYEHH Ha XKeJIE3HOIOPOXKHOM TpaHcmopTe Poccun;

- TEXHOJIOTHH IIU(DPOBBIX ABOHHUKOB MPEIIPHUITHI;

- TEXHOJIOTUH OMOMETPHH.

10

OCHOBHBIC TTOHATHSI I/IH(bOpMaTI/IKI/I n KOMHBIOTCPHOI;'I TCXHHUKHU
PaccMarpuBaemble BOIIPOCHL:

- LN 1 3a/1a9¥ JUCLUIIINHBL;

- PeKOMEHIyeMasi OCHOBHAS 1 IOTIOJHUTEIbHAS JINTEPATYPa;

- HCTOPHSI BEIYMIIUTEIILHOM TEXHUKH;

- OCHOBHBIC TTOHATHS NHOOPMATHKH.

11

[Tousitue nnpopmanuu. Annaparypa komnsiorepa. [Iporpammuoe obecrieueHue.

[TpuHIMIBI KOTUPOBaHUS WH(POPMALUU
PaccmarpuBaemble BOIPOCHL:

- MOHATHE UH(DOPMAITUH;

- annapaTHoe o0eclieueHre KOHMBIOTEPA;

- IPOrPaMMHOTO 00ecIeYeHNE;

- KoZMpoBaHue NHOOPMALMK Pa3HOTO THUIIA.

12

[IporpammupoBanue popmyin. [lepemeHHble 1 KOHCTaHTHL. ApU(pMETHUYECKUE OTIEpPaLHH.
Onepauuy nprcBanuBaHUs

PaccmarpuBaembie BOIPOCHL:

- U3y4€HHUe NIPUHIUIIOB U CPEJICTB I IPOTPaMMHUPOBaHUS (HOpMyT;

- TUIIBI JAHHBIX,

- apu(MeTHIECKUE OTIEPAIINH;

- OICpanvy NpucCBanBaHUSA.

13

BBoa-BeIBOS

PaccmarpuBaeMbie BOIPOCHI:

- OuOIMoTEeKa CTAaHIAPTHBIX (DYHKIIHMIA BBOIa-BBIBO/IA B si3bIKe CH;

- CO3JIaHUE KOHCOJIbHBIX MPUIIOKEHUH;

- (pyHKIIMM YTEHUS W 3aIHCH B (aiin;

- OpraHu3alys BBOJa-BbIBOJA ¢ MpUMEHEeHneM KomnoHeHToB C++ Builder.

14

Peanu3anus pazBeTBIeHHBIX anroputMoB. Jlormueckue onepanuu. Oneparop if-else
PaccmarpuBaemble BOIPOCHI:

- 0COOCHHOCTH Pa3BETBICHHBIX aTOPUTMOB,;

- IOTHUECKUE ONEpalluu U BBIPAXKEHUS;




/o

TemaTuka JIGKIMOHHBIX 3aHATHN / KPaTKOE CO/IepIKaHue

- omeparop if-else.

15

OmnepaTopsl switch u ycimoBHBI# onepaTop ?:
PaccMarpuBaeMble BOIIPOCHL:

- oriepaTop switch - KOHCTpYKIMS 1 00J1aCTh TPUMEHEHUS;

- YCIIOBHBII onepatop ?: - KOHCTPYKIUS U 00J1acTh NPUMEHEHHS.

16

Maccusrnl

PaccmarpuBaeMbie BOTIPOCHL:

- OCHOBHBIC ITOHSTHS MAaCCHBOB,

- pasMCIICHUC MaCCHBOB B OHepaTHBHOﬁ MaMsTH,
- IpUEMbI UHUIUAJIU3AlIUU MAaCCUBOB.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue n1abopatopHbix paboT / KpaTkoe coaep:KaHue

[Ipocretimue nuHEHBIE TporpaMMbl. BBOJ 1 BBIBOJT JAHHBIX

B pesynbTate hopMHPYIOTCS HABBIKH:

- pa3pabOTKH OJIOK-CXEMBI AJTOPUTMa JJISI ITPOTPAMMBI, PeaTU3YIOIIei mpocTeinme apudMeTnieckue
JEHCTBUS HAJl IBYMsI YHCIIAMH;

- pabOTHI ¢ MPOCTEHIINMH IIETOYNCICHHBIMY THIIAMH JIAHHBIX;

- IPUMEHEHHMS OIIEPaTOPOB BBOJA M BBIBOJIA JAHHBIX Ha MPUMEpE sA3bIKa MporpaMMuposanus Python;
- HallUCaHUs NIPOCTEHIIEH JINHEHHON TPOrpaMMBl.

Pa6oTa co CTPOKaMH, KOPTCIKAMU U CITUCKAMU

B pesynbrate GOopMHUPYIOTCSl HABBIKH:

- COCTaBJICHHUS OJOK-CXEMBI aNTOPUTMA JUIS TPOTPaMMBI, B KOTOPOil TpebyeTcs paboTa co CTpoKaMu,
KOPTEXaMH U / WM CITIUCKAMH;

- IPOrPaMMHUPOBaHUsI OCHOBHBIX METOJIOB PabOTHI CO CTPOKAMHU;

- IPOrPaMMHUPOBaHHUS OCHOBHBIX METOZIOB PaOOTHI CO CIIMCKAMH ;

- IPOrPaMMHUPOBaHHUs OCHOBHBIX METOJIOB PabOTHI C KOPTEIKAMHU;

- HaITCaHUs NPOCTEHIIeH MPOrpaMMbl ¢ HCIIOJIB30BAHHEM CTPOK, CIIUCKOB U / HIIH KOPTEKEH.

MHO)KCCTBa, CJIOBapu U pa60Ta C HUMH

B pesynbrate GOpMUPYIOTCS] HABBIKH:

- IPOrpaMMHPOBAHUS 3a]]a4, NPUBOASLIMX K HEOOXOAUMOCTH / yI0OCTBY MUCIIOJIb30BAHHSI MHOXKECTB U
cioBapei;

- 3aJIaHVSI MHOXKECTB M 0OpallleHle K HUM H UX JJIEMECHTaM;

- METOJIOB ISl pa0OTHI CO MHOYKECTBAMH;

- 33/1a4a ClIoBapei;

- OCHOBHBIC OTIEPAIUH JIs paOOTHI CO CIIOBAPSIMI,

- pa3paboTKa OJOK-CXEMBI AITOPUTMA JIJISI IPOTPAMMBI;

- HalmMCaHue TMPOCTEHIIEH MPOTrpaMMBbI ¢ UCTIOIH30BAHUEM MHOXKECTB U / WIIH CIIOBapei.

DyHKIMHU

B pesynbrare hopMUPYIOTCS HABBIKHU:

- MPOTPaMMHPOBAHUS 33144, TPUBOIAIMINX K HEOOX0IMMOCTH / yI0OCTBY MCTIONB30BaHUS (DYHKITHIA;
- 3a7anust QyHKIUH 1 oOpalieHne K HuM;

- Pa3IHYMs MY JOKAIBHBIMU U TTI00aIbHBIMH IEPEMEHHBIMH;

- pa3pabOTKH OJIOK-CXEMBI JITOPUTMA JUIsl IPOTPAMMBI;

- HaIMCaHUs MPOCTeiIel MPOrpaMMBbI C UCTIOIb30BAHUEM OJTHOM MIIM HECKOJBKHUX (DYHKIIUH.




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoepKaHue

n/m
5 |Pabora ¢ ¢aitnamu
B pesynbrate GOpMHUPYIOTCSI HABBIKH:
- IPOrpaMMHPOBAHUS 33a]a4, NPUBOAALINX K HE00X0IMMOCTH paboThl ¢ (aiinamu;
- CO3JIaHMs WM ynaneHus daitna;
- 3amucy B (aiin;
- yreHus u3 (daiina;
- pa3paboTKH OJIOK-CXEMBI ANITOPUTMA IS IPOTPaMMEI;
- HaIIMCaHUs IPOCTEHIIeH MporpaMMBl U paboTHI ¢ (aiaMH.
6 |Pexypcus
B pesynbTate hopMHPYIOTCS HABBIKH:
- IPOrpaMMHPOBaHUS 3a/1a4, NPUBOISLIMX K HEOOXOANMOCTH HCIIOIb30BaHUS PEKYPCUH;
- 3aJ]aHUsl PEKYPCUBHOM (DYHKIMH;
- pa3paboTKH OJIOK-CXEMBI aJITOPUTMA JJIsl IPOTPaMMBI;
- HAITUCAHUS MPOCTEHIINCH MPOrpaMMBbI, COMEpKAICH PEKYPCUBHYIO () YHKIIHIO.
7 |dexoparopsl
B pesynabTate hopMHPYIOTCS HABBIKH:
- IPOTrpaMMHPOBAHUS 3a7a4, NPUBOAAIINX K HEOOXOANMOCTH HCIONIB30BAHMUS JEKOPATOPOB;
- paboTHI IEKOpaTOPa;
- pa3pabOTKH OJIOK-CXEMBI aITOPUTMA AT IPOTPaMMBI;
- HallUCaHUs IPOCTEMIIEH IPOrpaMMBl, COAEPKALIEH 1EKOPATOPBI.
8 |['ereparopsl
B pesynbrate GopMUpYIOTCS HABBIKU:
- IPOrpaMMHPOBAHUS C HCIIOIB30BaHUEM T'€HEpaTopa U OCOOEHHOCTH €ro MPUMEHEHHs Ha IPUMEpE SI3bIKa
Python;
- pa3pabOTKH OJIOK-CXEMBI aITOPUTMA AJISI IPOTPaMMBI;
- HaIMCaHMUs NpocTeiel IporpaMMBI, COZIepKalleii reHepaTop.
9 |Hcnonp3oBanue momyns math
B pesynbrate GopMHUPYIOTCSl HABBIKH:
- IPOrpaMMHPOBAHUS C IPUMEHEHUEM MO/1yJisl math;
- pa3paboTKu OJIOK-CXEMBI AITOPUTMA JUIS IPOTPaMMEI;
- HalMCaHUe NPOCTeHIIeH IPOrpaMMBbl, HCTIOJIb3YyoLIel GYHKIMU MOy math st pereHus NPUKIaIHON
3a7a4n.
10 |Mcmosb30BaHME MOyl nUMPY
B pesynbrate GopMHPYIOTCS HABBIKH:
- IPUMEHEHHS MOLyJIsl nUMpYy;
- YCTaHOBKH OMOJIHOTEKH NUMpY;
- pa3paboTKu OJIOK-CXEMBI AITOPUTMA JUISL IPOTPaMMEI;
- HaIIMCaHUs POCTEHIIeH MPOrpaMMBbl, HCHIONB3YIOMIEeH (YHKIIMK MOAYIIS NUMPY AJIS pEIIeHUs IPUKIIATHOMN
3a7a4n.
11 |[Hoctpoenwue rpaduxos
B pesynbrate GOpMHPYIOTCSI HABBIKH:
- IOCTPOEHHMS IBYMEPHBIX U TPEXMEPHBIX IpaduKoB ¢ HCHoNb30BaHuEM s3bIka Python;
- pa3pabOTKH OJIOK-CXEMBI JITOPUTMA JJIsl IPOTPAMMBI;
- HaIMCaHuUs MpoCTeiIel TporpaMMBI IS PELISHHs IPUKIIAJHOHN 3aja4k C BHIBOJAOM JABYXMEPHOTO MIIN
TPEXMEpPHOTo rpaduka.
12 |Co3pnanue ogHOTaONUYHOM 0a3bl JAaHHBIX U €€ 3al0JHEHUE

B pesynbrare hopMUPYIOTCS HABBIKHU:

- CO3AaHMUs IpocTeimeil 6a3pl JaHHBIX, coJlepKameil oaHy TabuIy;
- OTIpeIeIICHMsI TTOJIeH TaOJINIIbI,

- CO3/1aHUS KJIIOYEBBIX MOJIEH;




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoepKaHue

- 3aIMOJIHCHUS 0a3bl JAaHHBIX;
- CO3JaHuA IMOACTaHOBOYHBIX HOHeﬁ;
- CO31aHuA OJIHOTaGHI/I‘{HOﬁ 6a3ml JaHHBIX U €€ 3alI0JIHCHUC 10 UHANBUAYAJIbHOMY 3aJ1aHHIO.
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Pa3MCH_I€HI/Ie HOBBIX 00BEKTOB B 0aze JaHHBIX

B pesynbrate GOpMHUPYIOTCSI HABBIKH:

- nmpumeHeHus 00pekToB OLE 1 ux pa3menienus B Ta0uIle;

- CO3IaHMs HOBBIX HOJICH M CO31aHHE MAaCKH BBOJA;

- GUIBTPALMH TaHHBIX IO MOJISM;

- CO3IaHMs HOBBIX TaOJIHLL;

- CO37aHMe HOBBIX TAa0JIHI] U pa3MelIeHHe HOBBIX OOBEKTOB B CYIICCTBYIOIICH 0a3e JaHHBIX.
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BBoJ1 1 TpOCMOTp TaHHBIX TOCPECTBOM (HOPMBI

B pesynbrate GOpMHUPYIOTCSI HABBIKH:

- co3aaHus Popm;

- CO3JIaHMUs KHOTIKH B popMmax;

- HACTPOIMKH aBTOMAaTHYECKOT0 3amycka GopMbl U3 (aiiina B IPHIOKSHUH I YIpaBiIeHHs 0a3aMy TaHHbIX;
- aBTOMATHU3aLHH 3amycka (OpM B CYLIECTBYIOLICH 0a3e TaHHbIX..
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Co3manue cxeMbl JaHHBIX

B pesynprare popMHUPYIOTCS HaBBIKH:

- HpI/IMCHeHI/ISI MOOeIu CyI]_lHOCTL-CBSISI);

- CO3JaHNAd MOJCIIN «CYITHOCTD — CBA3b»,

- CO3JaHUA CXEM JaHHBIX B cymeCTBy}omef/i 6336 JAaHHBIX.
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Cpena nporpammupoBanusi C++ Builder. Hauano pa6otsl. Buennuii Bua. Permenue 3agaun

«Bpraucnenmne TOPMO3HOT'O ITYyTH ITO€3aa»

B pesynbrate hopMHPYIOTCS HABBIKK IPOTPAMMHPOBAHHMS:

- pa3paboTka MaTeMaTHIeCKOW (GOPMYIMPOBKH 3aJa4H;

- pa3pa0oTKa JIMHEIHOTO aJrOpUTMa;

- OCBOCHHE 3aIlyCKa M BHEIIHETO BUJIA cpebl mporpammupoBanus C++ Builder;

- 00II[as OCIeI0BATENbHOCT PA3padOTKU MPUIIOKEHHUS B Cpeie IPOrPaMMUPOBAHUSL.
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C++ Builder. Coznanue npoekta. Pazpabotka popmsl. Pemenue 3anaun «Boruncienue

Tpy30IIOAbEMHOCTHU HUCTCPHBI»

B pesynbrate hopMupYIOTCSl HABBIKK IpOrpaMmupoBanus B cpene C++ Builder:
- IPUEMBI CO3JJaHus MTPOeKTa NpuioxeHus B cpeae C++ Builder;

- c1I0cO0BI IPOrpaMMHpOBaHus Gopmyr;

- OCBOCHHE NPUMEpa PEIICHHS 33/1a41 ONpeIeNICHHs IPY30I10/bEMHOCTH.

18

Komanapr 00paboTKu mporpaMmbl: IPEMPOIIECCOp, KOMIUISATOP, KOMITOHOBIIIHK,
BBITMIOJTHEHHE MporpaMmel. Mcnpasienue omubok. Pemenue 3agaun «OmnpeneneHue

AMIUIUTYAbI KOJIEOaHHI MPY>XUHHOT'O MasgATHHUKA»

B pesynprate popMupYIOTCS HaBBIKH IPAKTUIECKOTO MPOTPAMMHIPOBAHHUS:

- 06paboTKa MpPOTrpaMMEI B CpeJie MPOrPaMMHUPOBAHUS: TIPETIPOLIECCOP, KOMITUIATOP, KOMIOHOBIIHK,
BBINTOJIHEHHUE TIPOTPAMMBL;

- OCHOBHBIE THUIIBI OIIKOOK NpY 00pabOTKE U BHINOJHEHUH POTPaMMBL;

- OCBOCHHE NPUMEpa NPUMEHEHUSI MaTEMaTHYEeCKUX (QYHKIIHH.

19

Ucnpasnenue ommbok. Pemenne 3anaun «lIporpaMmmupoBanne TpaHCHEHASHTHOTO

BBIPAXKCHU S

B pesynprate popMUpYIOTCS HaBBIKH IPAKTUYECKOTO MPOTPAMHHUPOBAHUS TMHEHHBIX aJTOPUTMOB:

- IPUEMBI UCTIPABIICHUS OIINOOK KOMITHIISIINN;

- OCBOEHHE ITPUMepa IPOTrPaMMHUPOBAHHS CIOKHBIX (POPMYII C IPIMEHEHHEM MaTeMaTHUECKUX (yHKIHA.
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3a;[aqa: «Pemenue KBaApPaTHOI'O YPABHCHUS»
B pe3yibTare q)OpMprIOTCH HAaBBIKU pe€ajin3alilui pa3BCTBJICHHLIX aJITOPUTMOB:




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoepKaHue

- 0COOCHHOCTD AITOPHTMA PELICHHS KBaPaTHOPOTO YPaBHEHNS,
- IpHEMBI BBOIa-BBIBO/IA;
- 00paboTKa U BBHINMOJHEHUE IPOTPaMMBbI

21

Pemenue 3aadu «BrIanciienne CHIIBI TITH TOKOMOTHBA)

B pesysbraTe GOPMUPYIOTCS HABBIKM PEAIN3AIMHU CIOKHBIX PAa3BETBICHHBIX AITOPUTMOB:
- IpIMEHEHHEM oriepaTopa if-else;

- IPUMEHEHHUE JIOTHIECKUX OTIEParnii;

- OCBOCHHME TPUMEpPa PEILEHHUS 381a41 OMPEIENICHHS! CHIIBI TSATU JIOKOMOTHBA.
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Pemenue 3anaun «BrnucbiBaHue BaroHa B rabapur»

B pesynbrate GopMHUPYIOTCSl HABBIKH MPAKTUYECKOTO pEeIIeHus 3Xa1ad Ha DBM:
- CO3JlaHHe MaTeMaTH4ecKol GOPMYITHPOBKHY;

- pa3pa60TKa Pa3BETBJICHHOT'O aJiIrOpUTMa,

- pa3pabotka popmsl B cpene C++ Builder;

- 00paboTKa M BBINOJHEHHE IIPOIPAMMHOTO ITPHIOKEHHUSI.
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[Mpumep pemenns 3agaun «HaxoxaeHue cpeqHero apuMeTHIECKOro u3 MaccuBa

JICICTBUTEIILHBIX YUCEID)

B pesyibrate GOpMUPYIOTCST HABBIKH:

- peanu3alys MUKINYSCKUX alfOPUTMOB;
- paboTa ¢ MacCHUBaMH;

- IPUMEHEHUE JIOTUYECKUX OIlepaluil;

- pa3paboTka GopMbl OKHa IPOTPAMMBEIL..
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HpHMep pCLICHUA 3ala4un ((COpTI/IpOBKa MacCCHBa B IIOPAAKEC BO3paCTaHUA METOAOM
y3bIpbKa»

B pesysbraTe GOpMHUPYIOTCS HABBIKH PEATU3aLMH UKIHICCKUX aIrOPHTMOB:

- COCTABIICHUE [BOMHBIX [HUKINYECKHUX aJITOPHTMOB;

- IPUMEHEHUE CUETYHKOB,;

- OCBOEHHE METO/a COPTHPOBKHY;

- paboTa c MaccuBaMu;

- npuMeHeHue KomrnoHeHTa ListBox.

4.3. CamocrosiTenbHas padoTa 00y4aroInXCs.

o/

Bun camocrositensHoOM paboTh

IToaroroBka k J'Ia60paTOpHBIM 3aHATUAM

N3y4yeHne peKOMEHIyeMOH JINTepaTyphl

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTalu.

W N

IIoarororka k TCKYIIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUYEHb TEM PACUETHO-TpaPUUECKUX padoT
BrrunciieHne onpeneaeHHoro HHTerpaga METoOA0M TPaNeui

- OyHKIMSA BTOPOro NOPSAKA;
- OyHKIMSA TPETHETO MOPSIKA;

- OyHKIMSA 4eTBEPTOTO MOPSIKA;




- TpuronomeTrpuyeckue GyHKIIHIH;

- [TokazarenbHble PYHKIUY;

- Jlorapudmuueckue GyHKIUU.

Boluucienue onpeaeieHHOro HHTerpaia METoI0M TPEYTroJbHUKOB

- OyHK1IMA BTOPOTO MOPSIKA;

- OyHKIMS TPETHETO MOPSIIKA;

- OyHKIUA 4eTBEPTOrO MOPSIKA;

- Tpuronomerpuueckue GyHKIUU;

- [lokazarenpHbIe QYHKIUH;

- Jlorapudpmuueckre QyHKIUH.

Brluucienue onpeaeieHHOro HHTerpaga MeTo10M napado

- OyHKIMS BTOPOTO MOPAIKA;

- OyHKINS TPETHETO MOPSIJIKA;

- OyHKIWUA 4eTBEPTOrO MOPSIKA;

- TpuronomeTrpuyeckue QyHKIHH;

- [lokazarenbHble PyHKIUY;

- Jlorapudpmuueckue QyHKITUH.

MarpuuHble onepamnuu.

- Onpenenuresib MaTpUIlbl (MCXOAHBIEC IAHHBIE - TAPAMETPHI MAaTPULIbI);
- OOpaiiieHre MaTpUIlbl (MCXOIHBIE TAHHBIC - MTAPAMETPhl MATPUIIbI);
- TpancnoHMpoBaHKWE MaTPULBI (HCXOIHBIE TaHHBIE - TAPAMETPhl MaTPHULIbI);

- YMHOXE€HHE MaTPHUIIbl Ha BEKTOP (MCXOIHBIE JaHHBIC - TapaMeTPhl MATPHULIBI
U BEKTOPA);
- [lepemuOXeHMEe MaTpHIl (MCXOAHBIC JAHHBIC - TAPAMETPHI MATPHUIIHI);

- Perienne cuctembl ypaBHEHHI MaTpUYHBIM CIIOCOOOM (MCXOAHbBIE TaHHBIE -
KOJIMYECTBO YPABHEHUH B CUCTEME).
[Touck sxcTpeMyma (GPyHKIIMHM YUCIECHHBIM METOJIOM.

- OyHKIMSA BTOPOro NOPSAKA;

- OyHKIUSA TPETHETO MOPSIKA;

- OyHKIMSA 4eTBEPTOTO MOPSIKA;

- Tpuronomerpudeckue QyHKINN;

- [TokazarenbHble PYHKIUY;



- Jlorapudmuueckue GyHKIUU.

5. Ilepeuenr wu3naHui,

OCBOCHUU JUCHUILIUHBI (MOYJIA).

KOTOPbIE PEKOMEHIYETCS HCIOJb30BaTh IMpHU

11\/?1 bubnmorpaduyeckoe onucanue Mecro nocryna

1 ®enoros, I'. B. ndopmarmonHsie TEXHOJIOTHH B https://e.lanbook.com/book/362837
npodeccuonanbHoil aearensnoctu / I'. B. ®enoros. — | (mata obpamenms 10.09.2024,
Cankr-IlerepOypr : Jlans, 2024. — 136 ¢. — ISBN TEKCT BIIEKTPOHHBIH)
978-5-507-48045-6.

2 | Merosl MCKyccTBEHHOrO MHTEIIeKkTa [azanosa, H. I1I. | https:/e.lanbook.com/book/368756
VY4eOHo-MeToanueckoe u3aanue Mocksa : PTY (mara obpamenus 10.09.2024,
MUPDA. — 102 c. - — ISBN 978-5-7339-1805-1. , TEKCT JNEKTPOHHEIH)

2023

3 WNudopmaruka. ba3zosslit kypc mox penaxiueii 10. B. https://e.lanbook.com/book/177900
Anamenko. Yue6Hoe nocobue Kypran : KI'Y. — 166 ¢. | (zata obpamenus 10.09.2024,

- ISBN 978-5-4217-0425-6. , 2017 TEKCT SJIEKTPOHHbIH)

4 | CucreMsl uckyccTBeHHOro nutemiekra Octpoyx, A. B. | https://e.lanbook.com/book/379988
Momnorpadus Cauxr-IlerepOypr : Jlans. — 228 c. - (nata obparuenus 10.09.2024,
ISBN 978-5-507-47478-3. , 2024 TEKCT JJIEKTPOHHbIH)

5 | bananos, A. H. VckyccTBeHHBIN MHTEIIEKT. https://e.lanbook.com/book/448697
[TonrMaHue, IPUMEHEHNE M NIEPCIIEKTHBHI : yI€OHUK (mata obpamenmns 14.04.2025,
st By3oB / A. H. bananoB. — 2-e u3n., ctep. — Cankr- | TOKCT OIIEKTPOHHBIIT)

ITetepOypr : Jlanp, 2025. — 312 c. — ISBN 978-5-507-
52357-3.
6 | Ilpaktuyeckue paboThI M0 MHPOPMATHKE U OCHOBAM https://e.lanbook.com/book/351809

HCKyccTBeHHOTro uHTeiekTa ["anpiruna, JI. B. Cankr-
[TerepOypr : Jlanb. — 364 c. — ISBN 978-5-507-
47274-1. , 2023

(mata obpamenus 10.09.2024,
TEKCT AJIEKTPOHHBIH)

6. IlepeueHp COBpPEMEHHBIX

npo¢eCCUOHATTBHBIX

0a3 aHHBIX WU

MH()OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT MCIOJb30BaThCA MpU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

DneKTpoHHO-0MbMmoTeyHass cucrema HayuHo-TexHuUUeckol OuOIMOTEKH
MUUT (http://library.miit.ru/);

NudopmarimoHHO-CIIpaBOYHBIN IopTal

IIpoekr Pocculickon

rocynapcTBeHHoM oubnroteku At mosoaexu (http://wwwe.library.ru/);

NudopmanimoHHslii  mopTtasl HOpMAaTUBHBIX J0KyMeHTOB OAO  «PXI»
(http://rzd.ru/);

DNeKTPOHHO-OMOIMOTEeYHAs cucrema W3/1aTENbCTBA «JIaHb»
(http://e.lanbook.com/);

OnekTpoHHO-OMOMmMoTeyHass  cuctema  «Axanmemusi»  (http://academia-




moscow.ru/);

DNeKTPOHHO-OMOIMOTEeYHAs cucremMa «ZNANIUM.COM»
(http://www.znanium.com/);
DIIeKTPOHHO-0MOIMOTEUHAsS cucTeMa U31aTEILCTBA "Jlaup"

(http://e.lanbook.com/).

7. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OOecredyeHus, B TOM YHUCIE OTEUYECTBEHHOIO MPOU3BOJCTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTLTUHBI (MOYJIs).

Microsoft Office He Hrxe Microsoft Office 2007 (2013);
Python;
Cpena nporpammupoBanus C++ Builder.

8. Omnwucanme MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN s
OCYILECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

1. Pabouee wMecTto mpenoaaBaTelss C MEPCOHAIBHBIM KOMIIBIOTEPOM,
noakmoueHHbIM K ceTd INTERNET;

2. Choenuanu3upoBaHHas  JIGKIMOHHAs  ayJIUTOPUS C  MYyJbTUMEIua
arrnapaTypoud U UHTEPaKTUBHOM JOCKOW;

3. KommbroTtepHbiii kiacc. Paboume mecta CTYJEHTOB B KOMITBIOTEPHOM
kiacce, nogkiarouéHubie K ceTu INTERNET.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3aueT BO 2, 3 cemecTpax.

10. OueHouHbIE MaTEpHUAIBI.

OueHouyHblE MaTepualbl, IPUMEHSEMbBIE MPHU MPOBEACHUU IPOMEKYTOUYHON
aTTecTalluy, pa3padbaThIBalOTCs B COOTBETCTBUU C JIOKAJTbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JOIIEHT, CTApIINi HAYYHBI COTPYIHUK,
K.H. Kadeapsl «BaroHbsl # TEXHOJIOTHS
PEMOHTA MOJBUKHOTO COCTaBa»

JIOLIEHT, K.H. Kadenpsl «Barous! u
TEXHOJIOTUSI PEMOHTA MOIBHYKHOTO
COCTaBa

npodeccop, npodeccop, A.H. Kadeapbl
«BaroHsl 1 TEXHOJIOTHS PEMOHTA
MTOABMYKHOTO COCTaBa»

CoryiacoBaHo:

1.0. 3aBeaytomiero kageapoit BBX

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

B.M. Menanun

B.W. boraues

C.B. becnnanbko

M.B. Ko3znos

C.B. Bomxoaun



