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1. Ilesin ocBOEHUS TUCHUILTHHBI

HenssMu ocBoeHUs AUCIUATLINHBI “ KOMOMHATOPHBIE alrOPUTMBI ~ SIBJISIOTCS TTOTydeHUE 0a30BBIX
3HAHUH 110 CIEAYIOIIUM Pa3eiIaM:

— o01Ire MeToIbpl TOCTPOEHUS U aHaau3a 3QPEKTUBHOCTH aITOPUTMOB,

— OCHOBHbBIC a0CTPAKTHBIC TUIIBI IAHHBIX (CIHCOK, CTEK, 0YePE/ib, U T.1.);

— OMHapHBIC ICPEBbsI, XOUIMPOBAHUE U JP. CTPYKTYPHI IJIs TIPEACTABICHUS MHOXKECTB,;

— KJIACCUYECKHE AITOPUTMBI MO CIECAYIOIIMM pa3jeliaM: MOUCK 3JIEeMEHTa, COPTHPOBKA, TOUCK
MIOJICTPOKH, JITOPUTMBI HA OPHEHTUPOBAHHBIX M HEOPUEHTUPOBAHHBIX Ipadax u Jp.

— CIIeUANIbHBIE METO/IbI pa3pabOTKK aIrOPUTMOB. UTEpAIlMs, METO/1 BETBEH U IpaHMUIl, peKypcus,
JTMHAMUYECKOE MPOTrPaMMHUPOBAHKE, AJITOPUTMBI THITA «Pa3zeiisiii ¥ BIABCTBYIH», €KaJHbIC aTOPHUTMBI»,
AJITOPUTMBI JIOKAJIbHOT'O TTIOHUCKA U IP.

[Ipu u3yyeHnn TUCHUILUIMHEI BhIpabaThiBaeTcs obliemMaTeMaTuieckas KyiabTypa:
- YMEHUE JIOTUYECKH  MBICIUTh, IPOBOAWUTH  JOKA3aTElIbCTBA OCHOBHBIX  YTBEP)KIEHUH,
YCTaHABIIMBATh JIOTMUECKHUE CBA3H MEXKIY MOHITHSIMH;
- 3HaHME HEKOTOPBIX OCHOBHBIX QJITOPUTMOB PEIICHU 3a/1a4 JUCKPETHON MaTEMATHKH,
- yMEHHME MPOU3BOJIUTH IOCIENOBAaTEIbHO BCE ATalbl pEHICHHUs 3aJauyd: MaTeMaTHdecKas
IIOCTaHOBKa, BBIOOP (popManbHOI MO/IENH, peann3alus 1 aHAINU3 Pe3yIbTaToB.

[Ipu ocBOEGHMHU NUCHUIUIMHBI yYalrecs: MpUoOpeTaloT MPaKTUYECKU HaBbIK POEKTUPOBAHUS U
NpOrpaMMHOM  peanu3alii. KaK MPOCTEHIIMX YacTHBIX 3aJady MPUKIAJHOTO W HAy4HO
OPUEHTUPOBAHHOTO TMPOTPAMMUPOBAHMS, TaK U CO3/JaHHE 0a30BBIX yYacTeil OOJBLIMX MPOrPaMMHBIX
KOMIUIEKCOB. 3aKJIa/IbIBA€TCS HABBIK pab0OTaTh B KOMaH/IE C pa3feieHHBIMH 3a/1a9aMH.

2. MecTo AMCUMILIUHBI B cTpyKType OIT

HMucnunmuua “KomMOMHATOpHBIE anrOpuTMBIT OTHOCUTCS K BapuaTUBHOM yactu OCHOBHOM
npodeccnoHaabHON o0pa3oBarenbHON mporpammsl 1o HampasieHuio 02.03.02 @ynnameHTanbHas
nH(popmaTrka 1 UHPOPMAITMOHHBIE TEXHOJIOTHI.

Kypc “KombuHaTopHbie alrOpUTMBI” UCTIONB3YET CAEIYIONUE TUCIUILIMHBI YIeOHOr o IJIaHa:

- 13BIKU TIPOTPAMMUPOBAHMS;

- apxurekrypa OBM;

- IUCKpEeTHAsi MaTeMaTHKa,

- IOTIOJTHUTEJIbHBIC TJIaBbl JUCKPETHONW MaTeMaTHKH;

- TEOpHsI AITOPUTMOB,;

- pa3paboTKa MPUIIOKEHUH U IPOTpaMMHasi HH)KEHEepus,

JIs1st OCBOGHHMS TAaHHOW TUCIUIUIAHBI (MOJIYJIST) CTY/ACHT JIOJDKEH:

3Hath. 0a30BbIe TMOHATHA MH(POPMALMOHHBIX TEXHOJOTUH. aJroOpuT™M U ero (opMbl 3almcHy,
JIOTUYECKOE BBICKA3bIBAHUE, CHCTEMa CUUCIICHNS, OCHOBBI apXUTEKTypsl DBM, anroputMudeckne si3bIKu
IPOTPaMMHUPOBAHUS U JIP.

VYMeTh: co3aBaTh MPOrpaMMBI HA OJHOM M3 AITOPUTMHYECKHX S3BIKOB IPOrPaMMHPOBAHUS,
pemaTh NPoCTeHINe BEIYMCIUTENbHBIC 33Ja4l U 3a1a4i 00pab0TKH MHPOPMAIUH.

NMeTh: HaBbIkM TBOPYECKOTO HCIIOIb30BAHMS TIOHIATHH M TEOPEM MPHUKIAIHOW MaTEMaTHKH JUIS
pemieHus 3a1a4 00paboTKu HHGOPMAITUH C TIOCIEAYIOIICH MPOrpaMMHON peaTn3aluei.

Hwxe mpuBOIUTCS CIMUCOK YYEOHBIX NUCHUIUIMH (MOIYJEi), U3ydeHHE KOTOPBIX ONMHPAeTCs Ha
MaTtepuan kypca “KoMOWHATOpHBIE alTOPUTMEI
- (hopMaNIbHBIE S3BIKU M TPAMMATUKH,;
- KOMIIbIOTEepHAs rpadukKa;
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- pacrio3HaBaHue 00Pa30B,;

- HHTEJUICKTYaIbHBIC CHCTEMBI,

- 0a3bl JaHHBIX

- IpEeINIIOMHAs TPAKTHKA MM HAyYHO-UCCIIE0BaTeNbCKasl paboTa;

3. Ill1anupyemMble pe3yJbTaThbl 00y4eHHs 110 JHCHHUIIIMHE

3.1. Komnerenuuu, popMHPOBAHHIO KOTOPBIX CIOCOOCTBYET AUCHUIINHA

[Ipu ocBOGHUM TUCIUTIIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIETEHIIMU B cooTBeTcTBUM ¢ PI'OC
BO 1o naHHOMY HanpaBJIEHUIO TOATOTOBKH:

a) yausepcanbabie (YK):

0) obmenpodeccuonansubie (OIK):

B) nmpodeccronanbusie (ITK):
[IK-1. CriocobeH npuMeHsTh B HAy4HO-HUCCIIE0BATEILCKOM EATETbHOCTH 3HAHUS B 00JIaCTH
(GyHIaMEHTATBHOM, IPUKIATHOW MaTeMaTUKH U (MITH) OCHOB HH(OPMAIIHOHHBIX TEXHOJIOT Ui

3.2. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O00Y4YeHHMs] MO AUCHHUILINHE, COOTHECEHHBIX €
HHIMKATOPAMH JO0CTH:KEeHNsI POPMUPYEMBIX KOMIIETEHIIU

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI 00yYaOIIHICs TOJIKEH:

3HaTh!

— OCHOBHBIE METO/IbI pa3paboTKU aIrOpPUTMOB,

— MOHATHS OLICHKU YPPEKTUBHOCTH AITOPUTMOB,

— CTpPOEHHE OCHOBHBIX CTPYKTYp [JaHHBIX: CIIUCOK, CTEK, oO4epelb, OWHApHBIE JEPEBbs,
XJIIMPOBaHas TabmuIa W JAp., CHEIUAIbHBIC CTPYKTYPhl JAHHBIX IS CICAYIOIIMX MaTeMaTUYECKUX
MoJiesIel, NCIOIb3YEMBIX IIPU PEIIeHUH 3aau: rpadbl, reOMEeTpHUUecKre OOBEKTHI U JIp.

— KJIACCUYECKHUE aJITOPUTMBI IO CICAYIONIMM pa3feliaM: TMOUCK DJIEMEHTa, COPTUPOBKA, MOUCK
MOJICTPOKH, aJITOPUTMbI HA OPUEHTUPOBAHHBIX M HEOPUEHTHUPOBAHHBIX rpadax, MOUCK ONTHMAaIbHOIO
MyTH.

Ymers:

— IPUMEHSATH KJIACCHYECKHE aJTOPUTMBI JIJISl pEIICHHs] KOHKPETHBIX 3a71ad;

— MIPOU3BOJIUTH MOUCK U BHIOOP ONTHUMAIBLHOM MOJENHN aHHBIX, BEIOOP ONTUMAIBHOIO alrOpUTMa
JUTS pEIICHUS TTOCTABICHHOW 3a/1a4H,

— CaMOCTOSITENIbHO MPOEKTUPOBATH CTPYKTYPhI JaHHBIX U CO3[aBaTh aIrOPUTMBbI, UCOJIb3Ys UACH
¥ METOJIbI, ONMUCAHHBIC B KJIIACCUYECKOHN JIUTEpaType MO JaHHOH JTUCIUTUIHHE.

HNmers:

— HaBBIKM MPOTPAMMHON peanu3aluil TEOPETUYSCKUX TMOHSITHI, BBOAMMBIX TUCITUILIAHON
«KoMOuHaTOpHBIE aITOPUTMBI»;

— HaBBIKH MOJTHOTO IIUKJIA PEIICHUS 3a/1a4M. TIOCTAaHOBKA, (JopMalIn3alirsi, BHIOOpP MaTeMaTUIeCKON
MOJIeNIH, BBIOOP WJIM pa3padOTKa CTPYKTYPHI aHHBIX, BEIOOP MM pa3pabOTKa aJirOpUTMa, HAIHMCaHUE
pOrpaMMbl, €€ TECTUPOBAHKE U OTIAJKA, PEACTABIICHUE PE3YIbTATOB.

4. O0beM U coepkaHue TN CHUTITHHbBI
OO0BbeM TUCIMILIHHBI COCTABIACT 8 3aueTHRIX eauHuUI] (288 akaqeMUUCCKIX 4acoOB.

4.1. Conep:kanue JTUCHUILUIMHBI 1O pa3aenaMm (TeMaM), COOTHECEHHOe ¢ BHAAMH U
TPYI0EMKOCTbI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTaKTHOM pabOThI M CaMOCTOSATENIbHOM pabOThl 00ydaromierocs 1Mo JUCHUILIIMHE
yKa3aH B yueOHOM TUTaHe 00pa30BaTEIbLHOMN MPOrPaMMBI.
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@OpMBI TEKYILETO

Ne Buner yaeOHOI paboThI,
n/n Paznen g BKJTIOYAsi CAMOCTOSTEIbHYIO KOHTPOIIA
JTUCIUTUTAHBI a, § paboTy CTYIEHTOB, U UX yenepaeMoct
S| 3 TPYI0OEMKOCTh (B yacax) (no neoenm
2| 8 pPyX
2l = SansTust 3ansTust cemecmpa.)
O B JEeKIHOH-HOTO | CEeMHHAp-CKOTO DopmeI
2 THIA — MIPOMEKYTOYHOMN
T aTTecTaluu
(no cemecmpam)
1 | BpemeHHas CI0KHOCTh 5 1 2 2
QJIITOPUTMOB
2 | JlunelnbIil u OMHAPHBIN MOUCK | 5 2 2 2
3 | CTpyKTyphl JaHHBIX: CTEK, 5 3-4 4 2 Kontp.pab. Ne 1
ouepeib, K U Jp.
4 | AnTOpUTMBI COPTHPOBKH 5 5-6 4 4
S5 | AnropuTmsl noMcka 5 7-8 4 2
TTOACTPOKH KoHntp. pa6. No 2
6 Merox BeTBel U IpaHull 5 9 2 2
7 | Pexypcus 5| 10-11 4 4
8 | Junamuueckoe 5| 12-13 4 4 Kontp.pab6. Ne 3
IPOrpaMMHUPOBAHUE
9 | Anroputmsl Ha Tpadax: MOUCK | 5 14 2 2
ONITUMAITLHOTO TTyTH
10 | O6xox rpada. [Touck «B 5 15 2 2
MIUPUHY» U B TITYOHHY»
11 | Anroputmsl Ha 5 16 2 2
OpPHEHTUPOBAHHBIX Ipadax
(mommonnenHue)
12 | Anroput™msel Ha 5 17 2 2
HEOPHEHTUPOBAHHBIX Tpadax
13 | IlpeacraBieHrne MHOXKECTB. 5 18 2 2 Kontp. pab. Ne 4
X3IIUPOBAHUE
Hroro 3a cemectp: 36 32 3auer
14 | bunapHble nepeBbs. 6 1 2 2
IPEJICTABJICHUE MHOKECTB.
15 | Cb6anancupoBaHHble OMHApHBIE | 6 2-3 4 4
JIePEBBSI
16 | PexyppeHTHBIE COOTHOIIICHUS 6 4 4 2 Kontp. pa6. Ne 1
Y JITOPUTMBI, METOJIbI aHAJIN32
17 | Meronsl pa3paboTKu 6 5-6 4 4
AITOPUTMOB: «Pa3IEIAN U
BJIACTBYI», «KaJHBIE»
JITOPUTMBI, JIOKAITBHBIA TOUCK
18 | DnemeHTHI TEOPUU UTD: LIEHA 6| 79 6 6
UTPBI, TOUCK BBIUTPHIIITHON KoHTp. pa6. Ne 2
CTpaTeruu
19 | DnemeHTHI TEOpUU 6 | 10-12 6 6
KOJIMPOBAHUS: CKATUE U KonTp. pa6. Ne 3
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IIOMEXO0YCTOMYHUBOE
KOJIMPOBAHUE
20 | DneMeHTHl BBIYHUCIUTEIbHOM 2 | 13-15 6 4
TeOMETPUH
21 | NPsiomHoTa 2 16 2 2 KoHntp. pa6. Ne 4
Hroro 3a cemectp: 34 30
HToro nmo iyucuunjinHe:; 70 62 9K3amMeH

4.2. Pa3BepHyTO€ ONMCaHUE COMEPKAHUSI THCIHILUIMHBI 10 pa3iejiaM (TeMam)
1. BpeMeHHas CI0XKHOCTh aIrOPUTMOB. ACUMIITOTUYECKUN TTOPSAZIOK POCTA.

2. JIuHeHbIM MOUCK B HEYNOPSA0UEHHOM MacCUBe U OMHAPHBINA MOUCK B yropsaodeHHoM. CpaBHEHUE
ABYX (CHMBOJIBHBIX) CTPOK, JICKCHYECKHI ITOPSIOK. BHHAPHBII OMCK CTPOKH B YIIOPSI0YCHHOM
CIIUCKE CTPOK.

3. CTpyKTypBl IaHHBIX: CTEK, OYepe/ib, IeK. Peanu3aius: a) B IMHAMHUYECKON aMsTH, 0) MPHU MOMOIIN
MaccuBa. [[pyrue CTpyKTypbl: OJHOCBSI3HBIN, IBYCBSI3HBIHN, KOJIBLEBON CIIUCOK U JIp.

4. AnroputMbl COPTHPOBKH MaccuBa: 1)IOCIeI0BaTENbHBIN BBHIOOp MHHHMYyMa, 2)My3bIpbKOBas
COPTUPOBKA; 3) OTKPBITHIA QJITOPUTM BCTaBKaMu (IIPOCTBIMU BKIIIOYCHUSIMH); 4) CIUSHUSIMUA
(k-ymopsimouenwue); 5) mpu momomru OuHapHOTO aepeBa (2 BapuanTa); 6) «ObICTpas COPTHPOBKA»
(pa3nenenuem no Xoapy). Teopema o HIKHEH TpaHUIC BPDEMEHHOM CII0)KHOCTH aJITOPUTMOB.

5. AnropurMmbl IOMCKa IOACTPOKH. MpsMOWM mouck, anroputM Kuyra—Moppuca-Ilparra,
boyapa-Mypa, Pabuna.

6. Merton BerBeii m rpanmi. OOXxox gepeBa BapuaHTOB (IMOMCK ¢ Bo3Bparamu, «back-tracking»).
[Tpumeps! 3anau nepedopa.

7. PexypcuBHble anroput™bl: 1) mpocreitimmie 3a1aun; 2) pekypcuBHas 00paboTka OMHApHOTO JiepeBa; 3)
MTOPOXKICHUE KOMOMHATOPHBIX OOBEKTOB.

8. Jlunammdeckoe mporpaMMHupoBaHHe. TaOMUIBI MPOMEXKYTOUHBIX 3HaueHUH. CTEK OTIOKCHHBIX
3aJaHuN.

9. AnroputMsl Ha rpadax: MOMCK ONTUMAaIbHOTO yTH: anroput™M dopaa-bemnimana, anropurm @rnoiina,
anroput™m JlerKCTphl.

10. O6xoxn rpada. Ilouck «B mmpUHY» B «B TIyOmHY». Pasmuunbie dopmbl peanusanuu. [lepeBo
YHHUBEPCAIBHOT'O HAKPHITHA Ipada.

11. AnropuT™MBl Ha OPUEHTHUPOBAHHBIX Tpadax: alUKINYHOCTb, TOMOJIOrHYECKass COPTUPOBKA, CUIIbHAS
CBA3HOCTb.

12. HeopuentupoBanubie rpadsl. CTpyKTypsl JaHHBIX. OCTOBHBIC IEPEBbSI MUHUMAJIBLHON CTOMMOCTH:
anroputmsl [Ipuma, Kpyckana.

13. [IpencraBneHre MHOXKECTB M XAIIMPOBAHUE. C OTKPBITOW ajpecanueii; co cnuckamu. Peammsarus:
1) B nuHammyeckoi mamst, 2) K crmckoB B omHOM MaccuBe. CpelHsisi BpeMEHHas CIIOKHOCTh
OIlEpaLMii: IOUCKA, BCTABKH, YAAJICHHUS.

14. TlpencraBieHue MHOXECTB M OHHApHBIC JEpPEBbS. |-IepeBbs. YIOPSAOUYECHHBIC |-I€pEBbS.
ITponienypsl noucka, yaaneHusl, BCTaBKH.

15. CoanancupoBannsie (ABJI) Gunapusie nepeBbs. [Iporieaypsl 6aaaHCHPOBKH.
16. PexyppeHTHBIE COOTHOIICHUS U aJITOPUTMBI. MeTo bl aHayn3a 3 (HEKTUBHOCTH.

17. Metoapl pa3pabOTKH aJTOPUTMOB. «Pa3eisiii W BIACTBYH», <«KaIHBIE» aJTOPUTMBI, JOKATHHBIA
TTOMCK.
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18. Teopus wurp. CummerpuyHble Hrpbl c HyJeBoid cymmoil. llema wurpel. Teopema ILlepmerno.
Brruucnenue 1eHBI: TOMHBIM PEKYPCUBHBIA 00XOJ, COKpAIIEHHBI 00X0J, PETPOCHEKTHUBHBINA
aHaJIns3.

19. OcHoBsl Teopun KoaupoBanus. «Cxarue nHGopMarun»: kojel Xapdpmena. [lomexoycroitunboe
KOJIMPOBAHUE. TEOMETPUIECKUE KO/IbI, KOJIbI XOMMHHTA.

20. DneMeHTHI BRIYUCTUTEIHLHON T€OMETPHUH: TIOMCK BBIMTYKJIONW 000J0UKH, ITOUCK OJMKANTITNX TOYCK.
21. NP-ronnota. [TommroMuansHoe Bpemsi. NP11onmnoTta u mpuBoaumocts. NP410mHBIC 3a1249H.

5. O6pa3oBare/ibHbIE TEXHOJOTHHU

- JIekuu.

- JlaGopaTopHbIle 3aHSATHS C HCIONH30BAHHEM AaKTUBHBIX (OPM, B HYACTHOCTH, - TEXHOJOTHUI
npobaeMHOT0 00yueHus. OCHOBHOW THUI MPOOJIEMHBIX CUTYAIMH - peuteHue yuyeOHbIX npoobaem, 4eMm
oOecrieunBaeT  CO3HATENBHOCTh, TNyOMHA W  TPOYHOCTh  3HAHUHM, TIOBBIIICHHE  YPOBHS
CaMOCTOSITENIbHOCTH 00y4aeMbIX, BIpa0OTKA y HUX CIIOCOOHOCTH K aKTyaJU3allii paHee MOJyYeHHBIX U
BHOBB IPUOOPETACMBIX 3HAHHH.

- OnHOM M3 COCTaBIAIONMX Y4eOHOro Tmpolecca SBIAETCA 00s3aTeIbHOE NPHUMEHEHUE
MPOrPaMMHBIX TPOAYKTOB. KOMIWISITOPBI JJIsl PEUICHHS MPAKTUYSCKON pean3any yaeOHbIX 3a1ad,

6. YueOHO-MeTOAMYEeCKOe 00ecreyeHrne CaMOCTOSITeIbHOIM padoThl 00y4aroLINXCst
CamocrosTenbHas paboTa y4auuxcsi IpOBOAUTCS HA CIEAYIOUINX YPOBHSX:

a) OCBOGHUE TEOPETHYECKOT0 MaTepHaia 1o TEeKCTaM JICKIUii, TnOo paboTa ¢ IMTepaTypoi.

0) BBHINTOJIHEHHE TEKYIIUX JOMAIITHHUX 33JaHHUi 110 YCTHOMY ¥ MHCbMEHHOMY PEIICHHIO 33/1a4,;

0) mpakTHYeCKOe peIICHHE WHIMBHIYAIBHBIX 3a7ad, BBIAABAEMBIX KaXKIOMY ydalleMycs Ha
KOHTPOJBHBIX pabortax (coOecenoBaHMsX). 3aJaHHE IMPEAIOTIAracT BBITONHEHUE CTYICHTaMH JBYX
COCTaBJSIFOIIMX 4acTedd paboTel: 1) [IuchbMeHHass 4dacTh, TpeJHA3HAUYEHHAs JUIS  ONMUCAHUS
TEOPETUYECKON MOJIETIM — MPOBEPSETCS HEHNOCPEICTBEHHO B ayauTopuu. 2)CocTaBlIeHHE W OTIAJIKa
nporpaMmmel Juist OBM B kadecTBe peanu3alyuy — 9YaCTUYHO B ayJUTOPHUH, 3aBEPLIECHUE NPU JTOMAIIHEN
noarotoBke. IIpoBepka pe3ynbTaToB pabOThl MPOXOAMT HAa YCTHBIX COOECENOBAaHUAX, MPOBOAMMBIX B
TE€YEHHE CEMECTPA.

7. XapaKkTepHCTHKA OLICHOYHBIX CPeICTB J/UIA TeKyllero KOHTPOJISI YCIeBaeMOCTH M
NPOMEKYTOYHOM aTTeCTALMH 00YYAIOIIUXCS N0 THCIHUIIIMHE

O1leHOYHbIE CPEICTBA MPOMEKYTOYHOTO KOHTPOJIS: CAaMOCTOSITENIbHBIE pabOThl MO MaTepHaiam
JIEKIMiA, pEIICHHWEe 3aJad B ayJAWTOPUH, MPOBEPKAa IOMANIHUX 3aJaHWii, KOHTPOJIbHBIC PabOTHI
(cobecemoBanus).

[To pe3ynpTaTaM TEpPBOTO CeMECTpa MPOBOAMTCS 3adeT. Jlisi mojydeHwsl 3adeTra CTYACHTY
HEOOXO/MMO M3JIOKUTh MaTephall 10 OJHOMY TEOPETUYECKOMY BOIPOCY M DEUIMTh 3ajady,
MpeAnoaramIyo coznanue mnporpammbl st OBM. CryaeHT MOXeT OBITh OCBOOOXIEH OT
HpaKTquCKOﬁ qaCTu B cnyqae OTJIMYHOI'O BBIIIOJIHEHHUSA BCCX BaI[aHI/Iﬁ KOHTpOHBHBIX pa60T
(cobecemoBanmii) B TEUEHHUE CEMECTpa.

[To pe3ynbraTam BTOPOro ceMecTpa MPOBOAMTCS 3K3aMeH. Ha sk3amMeHe CTyaeHTy HeoOXO0IuMOo
U3JIOKATh MaTepual IO [BYM TEOPETHYECKMM BOIPOCAM W PEIIUTh 3a4ady, IPEIIOJIararolyro
co3ganue mnporpammsl s OBM. OneHka «ymOBIETBOPUTENIBHO» BBICTABISETCS, €CIU CTYJIEHT
JEMOHCTPUPYET MUHUMANIbHBIM 0a30BbII YPOBEHb YCBOEHUS TUCIMILIMHBI. U3J1araeT OCHOBHbIE OHATHUS
TEOPETUYECKUX BOIPOCOB, JEMOHCTPUPYET BO3MOXKHOCTh PEIICHUS 33Ja4uM B UJeHHOM IiaHe. OueHka
«yZOBJIETBOPUTENBHO» IIOJIHOE H3JI0KEHUE TEOPETUYECKOTO0 MaTrepHaja M INPAKTHYECKOE PEIICHHE
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3a71ayn (BOZMOYKHO B YaCTHOM Clly4ae JIMOO ¢ HEKOTOPhIMHU Henouderamu). OIEHKa «OTIIMYHO»: MOJTHOE
U3JI0KEHNE U JEMOHCTpAIMsI TOJTHOTO PELICHUs 3a1a4H.

8. YuedHo-MeToAMYecKOe H HH(POPMALIMOHHOE 00eciedyeHue JUCIUIIIMHBI

OcHoBHas TuTeparypa:

1. Anekcees, B.E. Ctpykrypsl qanubix. Mogenu Beruncienuii / B.E. Anekcees, B.A. Tananos. —
2-e u3n., ucnpas. — Mocksa : Hanmonanbueiii OTkpbiThiil YHUBepcuter «<MMHTYUT», 2016. — 248. :
cxeM., wi. — (OcHOBBI MH(DOPMAIMOHHBIXTEXHONOTHI). — Peskum mocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=42878#ra obpamenus: 30.06.2019). -bubiuorp. B
kH. — ISBN 5-9556-0066-3. FekcT : 371eKTpOHHBI.

2. Komunea, H.B. CTpyKTypbl 1 aIropuT™Mbl KOMITBIOTEpHO# 00paboTku nanubix / H.B. Komiesa ;
MexyHapoaHBI KOHCOPIUYM «IJIEKTPOHHBIA YHUBEPCHUTET», MOCKOBCKUN TOCYJIapCTBEHHBIN
YHHUBEPCHUTET SKOHOMUKH, CTATUCTUKHU M UH(OpMaTHKH, EBpasuiickuii OTKpPBITHIA HHCTUTYT. — MOCKBa :
MocCKOBCKHI TOCYTapCTBEHHBIN YHUBEPCUTET SKOHOMUKH, CTaTUCTUKH U nHpopMmatuku, 2004, — 14Q.
: Hi., Tal0x1., CXEM. - Pexum JOCTyma: o MOJIHUCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=9322fa1a obpamenus: 30.06.2019). — ISBN 5-7764-
0400-2. —TekcT : 3MeKTPOHHBIH.

3. Kocriokosa, H.1. KomOunatopasie aaroputmsl st nporpammuctos / H.. KoctiokoBa. — 2€
u3n/, uctipas/. —Mocksa : Hanmonaneusiit OtkpbiTeiii YHuBepceuter <MHTYUT», 2016. — 217%. @ un. —
Pexxum nmocryma: mo moammcke. — URL: http://biblioclub.ru/index.php?page=bookli&129067 fara
obpamienus: 30.06.2019). FekcT : 3MEKTPOHHBIN.

4. Jlapuna, D.C. Pemenne onummuannsix 3agad mo uHpopmaruke / D.C. Jlapuna. — 2<€ usm.,
ucnpas. — Mocksa : Harmonaneabiii OTkpbeiTeiid YHUBepcuTeT <MHTYUT», 2016. — 16%¢. : cxem., ui.
— Pexxum mocrtyma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=booki&128806 fara
obpamenus: 30.06.2019). Bubnuorp. B KH. — TeKCT : 371€KTPOHHBIA.

5. Meiiep, b. UHCTpyMeHTBI, alrOPUTMBI U CTPYKTYphI danHbix / b. Meiiep. — 2€ usa., ucop. —
Mocksa : Hatmonanenbiii OTkpeiTeiii YauBepcurer «MHTYUT», 2016. — 543. : cxem., wi. — Pexum
noctyma: mo moamucke. — URL: http://biblioclub.ru/index.php?page=booki&i429033 fara
obpamenus: 30.06.2019). Bubnmorp. B KH. — TeKCT : 371€KTPOHHBIA.

6. lapés, P.FO. Anropurmel u ctpyktypsl aanueix (CDIO) / P.IO. I{apés, A.B. IIpokomeHKo ;
MunucrepctBo obOpa3oBaHuss U Hayku Poccuiickoit ®enepaunun, Cubupckuii denepanbHbii
yauBepcuteT. — KpacHosipck | COVY, 2016. — 204. : un. — Pexxum gocryna: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=4970{fara obpamenus: 30.06.2019). -bubnuorp. B
kH. — ISBN 978-5-7638-3388-1.FekcT : 37€KTPOHHBIN.

7.1enn, A.X. [paktukym mo meromam mnoctpoenus amroputmoB / A.X. Illenp. — Mocksa :
WNurtepuer-Yausepcuter Mudbopmammonnsix Texnomoruit, 2009. — 289c. — Pexum noctyma: mo
nognucke. — URL: http://biblioclub.ru/index.php?page=booki&R34674 fara oOpaieHus:
30.06.2019). d'eKCT : SIEKTPOHHBIH.

JlononHuTenpHas IUTEpATYypa:

1. A6pamsn, M.O. IIpakTuKyM 1O IpOrpaMMHpPOBaHHUIO Ha si3blke [lackanb. MacCHUBBI, CTPOKH,
daiinel, pekypcus, JHHEHHBIC IWHAMHYECKHE CTPYKTYpbI, OuHapHble aepeBbs /| M.D. AbpamsH |
MunuctepcTBo oOpa3oBanus W Hayku Poccuiickoit ®enepanuu, denepanbHOoe TOCYAapCTBEHHOE
aBTOHOMHOE 00pa30BaTelbHOE YUYpeKJIeHHe BbICIIEro MpodeccruoHaibHOro oOpa3oBaHus <«FOKHBIN
denepanbublil yaHuBepcuteT' . — W31, 7-€, mepepal. u nomn. — PoctoB-Ha-Jlony : U3znarensctBo FOxxHOTO
dbenepanbHoro ynuBepcurera, 2010. — 277c. . un. — Pexum npocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=24096#&ta obpamenus: 30.06.2019). — ISBN 978-5-
9275-0801-3. deKcCT : 3JIeKTPOHHBIH.
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2. Auppeesa, T.A. I[IporpammupoBanue Ha si3bike Pascal T.A. AnapeeBa. — Mocksa : HTepHeT-
Yuusepcurer Wudpopmanvonusix Texunomoruit, 2006. — 234c¢. — (OcHOBBI HHPOPMAIIHOHHBIX
TEXHOJIOTHUH). - Pexum JOCTYTIA: o MTOATIUCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=2329@@ra ooparmenus: 30.06.2019). — ISBN 5-94774-
405-8. —TeKcT : AeKTPOHHBIH.

3. Komaposa, E.C. IIpaktukym mo mporpammupoBanuio Ha si3bike [lackans / E.C. Komaposa. —
Mocksa ; bepnmun : {upekr-Meaua, 2015. —Y. 1. — 85c. : wi., cxem., Tabn. — Pexum gocryma: mo
nogmucke. — URL: http://biblioclub.ru/index.php?page=booki&126942 fara obpaieHus:
30.06.2019). —bubGmuorp. B kH. — ISBN 978-5-4475-4914-5. — DOI 10.23681/426942TexkcT :
3JIEKTPOHHBIN.

4. Koctiokosa, H.U. ITporpammupoBanue Ha s3pike Cu: Metoauueckue peKkOMEHAAuu U 3aa4u
no mnporpammupoBanuio / H.U. KoctiokoBa. — HoBocubupck : CuHOMpPCKOE YHHBEPCHTETCKOEC
m3narenscteo, 2003. — 160 c¢. — Pexum jgocryma: mo mommucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=5717%taia oopamenus: 30.06.2019). — ISBN 5-94087-
104-6. —TekcT : 37IeKTPOHHBIH.

5. CemxBuk, P. Anroputmel Ha C++ / P. CemxBuK. — 2€ U31., Hcrp. — MockBa . HannoHaabHbIH
Otkpeiteiii YauBepcurer «<MMHTYUT», 2016. — 17738. : un. —Pexum nocryna: mo moanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=42916sra obpamenus: 30.06.2019). -bubnuorp. B
KH. —TeKCT : 2JIEeKTPOHHBIMN.

6.Cnabunos, B.JI. IlporpammupoBanue na C++ / B.JI. CnabHoB ; MHCTHTYT 3KOHOMHKH,
ynpasienus u npasa (r. Kazans). —Ka3zanb : [lo3nanue, 2012. — 13@. : Tabx., cxem. —Pesxxum nocryna:
no mnoamucke. — URL: http://biblioclub.ru/index.php?page=booki&364222 fara obpaieHus:
30.06.2019). bubauorp. B kH. — ISBN 978-5-8399-0386-9. FekcT : 2neKTPOHHBII.

7.1apes, P.1O. IIporpammuposanue Ha si3bike Cu / P.YO. IapeB ; MuHHCTEPCTBO 00pa30BaHust U
Hayku Poccuiickoit ®enepanyu, Cubupckuii @enepanbublii yauBepcurer. — KpacHosipck | Cubupckuit
dbenepanbubiii yausepeurer, 2014. — 10&. : Tabim., cxem. — Pexum nmoctyma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=3646Qfara obpamenus: 30.06.2019). -bubnuorp. B
kH. — ISBN 978-5-7638-3006-4.FekcT : 3J€KTPOHHBIMN.

Pecypcel nH(pOpManmOHHO-TEIEKOMMYHUKAITMOHHON ceTh «MHTepHET»!

Cucrema »5SIEKTPOHHOM TMOAJEPKKM 0Opa3zoBaTenbHOr0 rmporecca «Moil  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcuTeTckas Oubmnoreka onmain» Www.biblioclub.ru

Onekrponnas oudbnaunorexa MBI'Y _http://lib.ivanovo.ac.ru

Dnexrponnsiii katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[TporpammMuoe obecnieuenue: oneparmonHas cuctema Windows,oducusrii maker Microsoft Office
u(umu) LibreOffice, Unrtepuer-6pay3ep Internet Exploreru(unu) Microsoft Edgeu(unu) Yandex
Browser,kpoccmnardopmennas cpena paspadorku Code::BlockspuurerpupoBannas cpeaa pa3pabOTKu
npuioxennit Visual Studio 2013.

9. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne T CIUIIMHBI

YueOHbIC ayAUTOPHUH:

- IS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUMA C KOMIUIEKTOM CICIUATH3UPOBAHHON y4eOHOI
MeOen W TEXHUYECKUMH CpPEJICTBAMH OOYYCHUS, CIYKallUMU JJIs TPEJOCTaBICHUS Yy4eOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- QJId TPOBEACHUS 3aHATHI CEMUHAPCKOrO THIMA, KOHCYJIbTAlMi, TEKYHIEro KOHTPOJS |
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IPOMEXYTOUHOW aTTECTAIlMH ¢ KOMIUIEKTOM CIEIHATU3UPOBAHHON yueOHOW MeOenn U TeXHUYECKUMHU
cpencTBamMu OOy4eHHUS,

- 7S TpPOBEACHUS 3aHATUH CEMUHApCKOTO THIA, KOHCYJIbTALUH, TEKYIIEro KOHTPOJIS U
INPOMEKYTOUHON  aTTECTAI[MH, BBINOJHEHUS KYpCOBBIX pabOT  (MPOCKTOB) €  KOMILICKTOM
CTHEeLUATU3UPOBAHHON yueOHOM MeOeN U TEXHUYECKUMH CPeICTBAaMH 00ydeHUs.

JlaGopaTopusi, ocHaleHHas: Ja0OpaTOPHBIM 000PYI0BAaHUEM, KOMIUIEKTOM CIICIIMATM3UPOBAHHOM
y4eOHOI MeOenu U TEXHUYECKUMU CPEeICTBAaMH 00yUeHUS.

[Tomerenne st caMOCTOSITEILHON pPabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIECIHAIU3UPOBAHHOM
yueOHOIl MeOenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTh «HTepHeT» U
obecrieuenuem noctymna B SUOC.

JleMOHCTpaniMOHHOE 00OpYyIOBaHUE U Y4eOHO-HATIISIHBIE TOCOOWS JUIS 3aHSATUH JIEKIMOHHOTO
THUIA, 00EeCTIeYNBAIOIIIE TEMATUYECKUE WILTIOCTPALIUU:
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ABTOp(BI) paboyeli MporpaMmMsel JHCIHIIMHBI: 3aB. Ka(). MATEMATHYECKOTO aHATH3A U
F€OMETPHH, OLEHT, K.(].-M.H., Kononenxo [1.T".

[IporpamMma paccMOTpeHa H yTBEpIKJICHA Ha 3ace/laHHH KadeIpbl MaTeMaTHYECKOro aHaIu3a U
reOMEeTpUHI

«f 0 LEFO KB 20” r., IpoTokos Ne g
[Iporpamma o6HOBIEHA
IPOTOKOJ 3ace/ianus kadeapnr No OT « » 20 E
CornacoBaHo:

PyxoBoautens OI1

(noanuce)

IIporpamma 0GHOBIIEHA

NIPOTOKOJI 3acenanus kadeapsl No OT « » 20 1.
CornacoBaHo:
Pyxosoautens Ol
(NOAINKCE)
IIporpamma oOHOBIIEHA
IPOTOKOJI 3aceaHus Kapenpel Ne OT « » 20 r.

CornacoBaHo:
Pykogoautens Ol

(NOAMMCH)



