«YTBEPXIAIO»

H.0. nexana = WHKeHEPHO-pHIMIecKoro
bakyaprera {235 T oacyroT
ra | DAKS
L. A7 |Amiea MO,
«16» wmapra 70051 r _

Pa0ouasi nporpaMmma IuCUMILTIMHbBI

b1.0.06.01 IIporpammupoBanue

HanpasJienne noaroroku 03.03.02 ®usuka

HanpagiienHoctb: ®yHaaMeHTaAbHAas GU3NKaA

PHI[ aZlaliTupoBaHa IJisd JIML C OrpaHUYCHHBIMH BO3MOKHOCTAMU 3JOPOBbA U HHBAJIMIOB

Maiikom, 2021



®daxynbrer: UHXKEHEpHO-(DU3nUECKU

Kadenpa: Teopernaeckoit hpusuku

CocraButenu (pa3pabOTUMKK) MPOTpaMMBI: 1.¢.-M.H., goteHT Tisues B.b. %/

PaccMoTpeHo n 0100peHo Ha 3acejlaHuu Kaeapbl TEOPETUUECKON PU3UKH,

npotokoi Ne 8 ot «16» mapra 2021 .

3aBenyromuii kadenpoi: 1.¢.-M.H., qoueHt Tisyes B.b. %/

CornacoBaHo: /
[Ipencenatens YMK dakynbreta: cT. npenoaasatens [Inmucenko O.A. [/7@ =



Conep:xanue

[HosicHuTeIbHAS 3aNKCKA 4
1. Henu u 3a1a4u JAUCHUIJIMHBI (MOZYJIs). 4
2. O0beM JUCHUNJIMHBI (MOAYJISA) O BUAAM Y4eOHOH padoThl 5
3. Coaep:xanune JUCHMILIHHBI (MOIYJIs1) 6
4. CamocTosiTeibHAasi padoTa 00y4aromuxcst 13
5. YuebOHo-MeTOAMUYECKOE OOecTiedeHne TUCUMILTUHBI (MO1YJIs1) 17
6. O0pa3oBaTeIbHbIE TEXHOJIOTHH 19
7. MeToauvecKkne peKOMEHIANNH 10 TUCHHUILINHE (MOTYJIIO0) 23

8. Obecneuenne 00pazoBaTETbLHOIO MPOIECCA JIJIs1 JIUI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH

310POBbSl 1 MHBAJIN/I0B 26
9. MaTepuajibHO-TeXHHYECKOe o0ecriedeHne JUCHUITIHHBI (MOTYJIs) 27
10. JIucT perucrpanuy U3MeHEeHUH 29




IlosicHuTEIBLHAS 3aIICKA

Pabouas mporpamMma IHUCHUILIMHBI COCTaBlIeHa B COOTBETCTBUU ¢ TpeboBanusmu OI'OC
BO 1o nanpasnenuto noarorosku 03.03.02 ®usnka, HanpaBiaeHHOCTh PyHIaMeHTanbHas GU3M-
Ka.

Jucuumuna «IIporpamMmmupoBanne» OTHOCUTCA K o0s3aTenbHON yacTu bioka 1 yuebnoro
iana pazzgena «Mudopmarukay.

Jlnist OCBOSHHSI TUCIMITIIMHBI HEOOXOJUMBI 3HAHUSI, YMEHHUS U BIaeHUs, cOPMUPOBAHHbIE
B XOJIC M3yUYEHUS CIEAYIOIUX JUCUUIUIMH U MPOXOXKACHUS MPAKTUK: BBIYMCIUTENbHAA (pU3MKa
(ITpaktukym Ha DBM), anemeHTapHas MaTeMaTHKa, aHAJIUTUYECKAs T€OMETPUS U JIMHEHHAs all-
redpa, 03HaKOMUTENbHASI MPaKTUKa 1.

TpynoeMKOCTh qUCHUIUTHHEL: 4 3.€./ 144 u.;

KonrakTtHas padora — 70,3 4.:

3aHATHA JEKUUOHHOTO TUNa — 34 u.

3aHATHS CEMUHAPCKOro Tuma (JraboparopHbie padoThl) — 34 4.

KOHTPOJIb CaMOCTOSITETIBbHON paboThI — 2 U.

WHas KOHTakTHas pabora — 0,3 4.

CamocrositensHast padora (CP) — 47 4.

KOHTPOJb — 26,7 4.

KittoueBble cioBa: alnroput™, MporpaMmma, SI3bIK IpOrpaMMUpPOBaHuUs, KoMnuisaTop, Ilac-
kaib, Cu, MOziellb, 00BEKTHO-OPUEHTUPOBAHHOE ITPOTrPAMMUPOBAHHE.

1. Henu v 3a1a4u AUCHUNIIMHBI (MOIYJIA)

Henb aucuuIuinHb! (MOAYIIS) COCTOUT B (GOPMUPOBAHUH CIIEAYIONUX 00IIenpodeccu-
OHAJIBHBIX KOMITeTEHIIHN:

OIIK-3: crnocoOHOCTh UCTOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTUU U TIPO-
rpaMMHBIE CpPe/ICTBA MPU PEUICHUH 3a]a4 MpodecCHoHaNbHON AesTebHOCTH, co0o1as Tpebo-
BaHUs UH(OPMAIIMOHHON 0€30MacHOCTH.

3amaun JUCITUTUTHHBI (MOOYJIs):

— o0ecneynTh MOArOTOBKY B OOJIACTH M3YYEHHUSI TEOPETUUYECKUX OCHOB S3BIKOB MPOTPAM-
MUPOBAHHS BEICOKOTO YPOBHS;

— J1aTh 00y4YaroLIMMCs MPEICTaBIEHUE O BOSMOXKHOCTSX SI3bIKOB MporpaMmupoBanus [lac-
Kaib, C, TIOKa3aTh CIEKTp 3a/1a4, PEIIaeMbIX C HX IOMOIIBIO 33/1ad.

Tabmuma 1. Ilepedyens maaHupyeMbIX pe3yibTaToB 00yUEHHUS MO AUCHUILTHHE (MOAYIIIO), CO-
OTHECEHHBIX C UHAMKATOPaMH JIOCTHKEHUS KOMITETCHIIUN

KOMHeTeHIII/ISI I/IHIII/IKaTOPLI JOCTHKCHUSA

(koI 1 HaUMe- KOMITeTEeHI Ui Pe3yabTarsl 00yueHus
HOBAHHE) (kKoJ1 ¥ HAMMEHOBAHUE)
OIIK 3 OIIK-3.1. Mcnone3yer coBpe- | 3naem: OCHOBHBIE MIOHATHS U KOHCTPYK-
MEHHbIE HH(OpPMAIIMOHHbIE LMY IPOTPaMMUPOBAHUs, 3TAIIbl PELICHUS

TEXHOJIOTHH M MPOTPAaMMHBIE | 3a7]a4i HA KOMIIBIOTEpPE, CIOCOOBI MTOCTa-
CpEeIICTBA IIPU PEIICHUU 3a7a4 | HOBKH W crielu(UKAIMK 3a/1a4 IS pere-
npoecCHOHANBHOM NesTeNb- | HUSl Ha KOMIIBIOTEPE, CIIOCOOBI 3alUCH U

HocTU. OCyIIECTBIIAET KOM- JOKYMEHTUPOBAHUS AJITOPUTMOB U IIPO-
NBIOTEPHOE MOJAEIIUPOBAHUE rpamm, ciocoObl UCIIBITAHUS U OTJIAJIKU
UCCIIEAYEMBIX (PU3UYECKHIX porpaMm, o0IIKe BOIIPOCH TEXHOIOTHU

MIPOLIECCOB, MPHUOOPOB, CXEM U | KOMIIBIOTEPHOT'O MOJIEIHPOBaHUS pu3nye-
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YCTPOMCTB, OTHOCALLIHUXCS K
npodeccuoHabHOU chepe.

CKUX CHCTEM.

Ymeem: rpamoTHO popmMympoBaTh 3a1a-
9H, BOSHUKAIOIINE B TPAKTUIECKOMN JesI-
TEJIBHOCTH JIJISl KX PEIICHUS C TOMOIIBIO
KOMITBIOTEPA, OMHICHIBATH (hOPMaTN30BAHO
MOCTaBJICHHBIC 33/1a4H, PEaT30BhIBATh
CTaH/IaPTHBIE AITOPUTMBI B CpeJlaX MPo-
rpammupoBanus Turbo Pascal, C++, ocy-
IIECTBIISATH TOCTAHOBKY M CIIEIIU(DUKAIIHIO
3aJ]auu, aHATM3UPOBATH TIOTYYCHHBIC Pe-
3yJIbTATHI.

Braodeem: ocCHOBHBIMH METOJIAMH U CPEJI-
CTBaMU pa3pabOTKH KOPPEKTHBIX CTPYKTY-
PUPOBAHHBIX AJITOPUTMOB U TIPOTPAMM;
TEXHOJIOTHEH paboThI HAa IEPCOHATBHOM
KOMITbIOTEPE, IPABUIIAMHU U IPHEMaMHU
JIAJIOTOBOM pabOTHI IIPH MPOTPAMMHUPO-
BaHUH TUIOBBIX 33/1a4; METOJIAMH OTJIAJIKH
Y TECTUPOBAHMSI IPOTPAMM B Pa3TUIHBIX
peKUMAX.

OIIK-3.2. Vcnonb3yeT coBpe-
MEHHBIE CITIOCOOBI U CPEICTBA
MOKCKa, XpaHeHus, 00paboT-
KU, aHAJIW3a U IPEJICTaBICHUS
B TpebyemMoM ¢opmare 1H-
dbopMmaruu 13 pa3IuIHbIX UC-
TOYHHUKOB U 0a3 JaHHBIX.

3Haem: cOBpeMEHHBIE CIOCOOBI U Cpeji-
CTBa MOMCKA, XpaHEHUs1, 00pabOTKH, aHa-
JM3a U MPEeJCTaBICHHs B TpeOyeMoM (op-
Mare nH}popManuu.

Ymeem: npencTaBisATh pe3ysbTaThl MPO-
rpaMMHPOBaHUS U pabOTHI CO3/]aBACMbIX
nporpaMm B TpedyemMoM ¢opmare.
Bradeem: HaBbIKaMu HCIIONIE30BAHHUSI CO-
BPEMEHHBIX MPOTPAMMHBIX CPEJICTB IS
MOWCKa, XpaHEeHUs, 00pabOTKH, aHATTN3a U
npescTaBicHus B Tpedyemom popmare
nHpopmanuu.

2. O0beM AUCUMIIMHBI 0 BUAM Y4eOHOil padoThl

Ta6muia 2. O6beM TUCIUIUTAHBI 00Iast TPYJ0eMKOCTh: 4 3.e./ 144 4.
®dopma o0yueHus: ovHas

Bcero Pacnipenenenue
Bunet yueOHOM paboThI 4acoB 110 CEMECTPAM B Hacax
111
OO0mast Tpy10eMKOCTh TUCITUTUTHHBI 144
KonTakTtHas padora:
3aHATHS JIEKIIMOHHOTO TUIIA 34 34
3aHATUS CEMHUHAPCKOTO THUIIA 34 34
(;1abopatopHbIe PabOTHI)
KOHTPOJIb CAMOCTOSATEIHHON PabOTHI 2 2
WHas KOHTaKTHas pabora 0,3 0,3
KOHTpOJIMpyeMasi MUCbMEHHas padoTa
KOHTPOJIb 26,7 26,7




CamocrositenbHas pabota (CP) 47 47
Kypcoas pabora (mpoekT)
By npoMeXyTOYHOTO KOHTPOJIS IK3aMeH

3. Conep:xkanue TUCHUNIHHBI (MOIYJISI)

Tabnuua 3. Pacnipenienenue yacoB o TeMaM U BHJIaM Y4eOHOH paboThI
®dopma 00yueHUs ouHas
Cemectp I _

O0BeM B yacax

Howmep HaumenoBanue pasnenon CP
Komnr-
pazzaena Y T€M JUCHUTUIMHBI (MOIYJIs1) Beero | JI KCP | JIP | u unas
poItb
pabora
1 Knaccugukarus s3pIKk0B porpaMMupoBanus. | 12 2 4 2 4
AJITOpUTMBI.
2 DeMeHTHI s3bIKa (an(aBUT, CAMBOIBI UT.J1.). 14 4 4 2 4

Crpykrypa nporpaMmbl. bazoBbie KOHCTPYK-
LIUU S13BIKOB IIPOIPAMMUPOBAHMSL.

3 CTpyKTyphbl U TUIIBI JaHHBIX. [IpocThie 1 18 4 4 4 6
CTPYKTYPUPOBAHHbBIC TUIIBI JaHHBIX. OOBEK-
Tb1. Kiacchl.

4 OnepaTopsl. 16 4 2 4 6
5 MaccuBbl. 14 4 2 4 4
6 CHMBOJIBI M CTPOKH. 14 4 2 4 4
7 [Tpoueaypsl U HYHKITHH. 17 4 3 6 4
8 Peanusanus craHgapTHHIX aIrOpPUTMOB 00pa- 24 4 4 2 |6 8
OOTKU JaHHBIX CPEICTBAMU KOHKPETHOU Cpe-
JIbl IPOTPAaMMHPOBAHUS.
9 bubnuoTexn MoyIeH. 15 4 1,7 2 7,3
Htoro 144 |34 1267 | 2 [34] 473

Kpartkoe conep:kanune mporpaMMHOro MaTepuaJsia

Monyasb 1. Tema: «Inemenmot a3vika»

Jlekuus Nel. DiemeHThI s13bIKa. Vcnons3oBanue cpeabl nporpamvupoBanust Typbo Ilac-
kaib (wm Free Pascal). KommoHeHTsI cpepl mporpaMMupoBaHus. 3amyCcKk MHTETPUPOBAHHOM cpe-
Il porpammupoBaHus. O0mue ropsuue KiaBuiiu. Pexxumel pabotel cpen Typ6o Ilackains,
Free Pascal, Cu. AndaBut u cioBapp s13b1koB. KoHCTaHTBI M niepeMeHHble. MneHTudukaTopsl.
CrpykTtypa nporpamm. Paszenbl cTpyKTypbl IPOrpaMMbl: CIIMCOK MMEH MOJIKIIOYAaeMbIX OMOIHO-
TEYHBIX MOJyJIEH, OTMCAHUE METOK, ONHMCAHUE KOHCTAHT, ONMCAaHUE MEPEMEHHBIX, OTUCAHHUE TPO-
1enyp v (QyHKIHNA, ONIICAHUE OTIePaTOPOB.

Monyasb 2. Tema: « Tunst oannvix»

Jlekuus Ne2. IIpocTble TuNBI JaHHBIX. [[envie munvl. Jlocuueckue Cumsonvuvie Ilepeunc-
nsembie. UHTepBanbHble. Bewecmaennvie. Cebliounbie. CTPYKTYpHUpOBaHHbIe TUIIBI: CTPOKO-
BbIil. Perynspusiii. KomOunupoBanueiii. MHoxxecTBeHHbINH. Daiinossiil. [IpouienypHble THUIBL.
[Tonb3oBaTenbCkuil TUI AaHHBIX. Onepanuu J0MyCTUMbIE HaJ KaKIbIM TUIIOM AaHHbIX. DyHK-
LIUH, ONIPEJICIICHHbIE HAJl KOHKPETHBIM TUIIOM JaHHbIX. COBMECTUMOCTb THIIOB JaHHbIX.

Mopnyas 3. Tema: «Onepamopui»

Jlekuusi Ne3. IlpocTtsie omeparTopbl: Onepatop npucBauBanus. OnepaTop 0€3yciI0BHOTO
nepexofa (go to). Co3nmanue metok. OmepaTtop BbI3oBa mporenaypsl. [lycroit onepatop. CTpyk-
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TypHbIe onepaTopbl: CocTaBHOM onepatop. Y cioBHBIE oneparopsl (Oneparop yciosus if, Omne-
parop BeIOOpa case). Oneparopsl moBropa (Omeparop while., OniepaTop moBTopa repeat. OnepaTtop
nosTopa for). BinoxxeHnnbsle onepatopsl nukia. IIpaBuna nmyHkryanuu. CHHTakcHueckas aua-
rpaMMa OrepaTopoB.

Mooynw 4. Tema: Maccugul.

Jlexmust Ne 4. OnnomepHubie MaccuBbl. OnpeneneHue maccuBa. Onucanue, CriocoObl 3a1a-
HUSI 3HAUYEHUI 3JIEMEHTOB MacCuBa. AJITOPUTMBI COPTUPOBKU: COPTHPOBKA BEIOOPOM, COPTHPOB-
Ka 00OMEHOM, COpPTUPOBKa OOMEHOM C IPOBEPKOH (pakTa MmepecTaHOBKH, LICHKEpHas IepecTa-
HOBKa, COPTHPOBKA BKJIIOUEHUEM, COPTUpPOBKa Xoapa, ObIcTpasi COPTHUPOBKA. AJITOPUTMBI JIH-
HEHMHOTO ITOUCKA.

Jlekuusi Ne 5. MHoromepHnbie MaccuBbl. Onpenenenue Maccupa. Onucanue, crocoObl 3a-
JaHUs 3HaUYEHUH 37eMeHTOB MaccuBa. Matpuiisl. COOTHOIIIEHUE JIEMEHTOB B KBaIpaTHON Mat-
puue. Pabota co cTpokamu U cTOJIOIIAMUA B MHOTOMEPHOM MacCHBE.

Mooyns 5. Tema: Cumeovt u cmpoxu.

Jlekuust Ne 6. CumBoJibHbIe epeMeHHbIe. OnycaHue CUMBOJIBHON NepemMeHol. Onepauuu
HaJl CUMBOJILHBIMU TIepeMeHHbIMU. JlocTyn k cumBogy. @yHkuuu Pred u Succ. MHOkecTBEeHHAs
IIEpPEMEHHaS.

Jlekuusa Ne 7. Ctpoku. Onucanue CMMBOJIbHON mepeMeHHOW. J[oCTyn K OTAENbHBIM 3Jie-
MeHTaM CTpoku. M3mepeHue Tekymend IavHbI CcTpoku. CnusiHue cTpok. CpaBHEHHE CTpOK.
CpaBuenue ctpok. COBMECTUMOCTh CTPOKH M CHMBOJIOB. MaccuBbl CUMBOJIOB U CTpOK. CraH-
JApTHBIC MTOAPOTPaMMBI AJis 00pabOTKH CTPOK.

Mooynw 6. Tema: IIpouedypot u pynkuyuu.

Jlekuus Ne 8. IIpouexypni. OOmias crpykrypa noamporpamm. Temno momanporpammsl. [lapa-
METpBI: MapaMeTpbl-3HaYEHUs], TapaMeTpbI-NIepeMEHHbIE, TApaMETPbI-KOHCTaHThl. [ J100anbHbIE U
JIOKaJIbHbIE ONKCaHMUA. MexaHu3M mepeadr napamerpoB. TeXHOJIOrHMK IpOorpaMMHUpPOBaHUs (HUC-
XOZsIIero U Bocxoasero). OTKpbIThIE MapaMeTpbl - MaccuBbl. bectunoBeie napamerpsl. [Ipore-
JTypHBIE THIIBI.

Jlekuusi Ne 9. @ynkuuu. Onucanue pynkuuu. Pexkypceus.

JlaGopaTtopHbie padoThI
Coneprxanue U 00beM JIabOpaTOPHBIX padoT

Howmep Howep paszena HaumenoBanue u kparkoe conepxanue JIP
JIP Y TEMBI
1 Knaccudukanus s3e1- | JlaGoparoprast pabota Ne 1. Anropurmel. CBolcTBa ajiro-
KOB nporpamMmmupoBa- | putmoB. (Mau JTaGopartopHas padota Ne 2. ANropuTmBl.
HUSA. AJTOPUTMBI. AJTOpUTMBI pa3BeTBISAIONICHCS CTPYKTYphl. JlabopaTopHas
pabota Ne 3. AITOPUTMBI IUKIUYECKON CTPYKTYPHI)
2 OnemeHTHI si3bIKa (an- | JlJabopaTopnas padora Ne 4. CTpyKTypa mporpaMmsl Ha
¢baBUT, CUMBOJIBI s3bike [Tackans.
ut.1.). CTpykTypa JlaGopatopnast pabota Ne 5. JIuneliHbie IPOTpaMMBI.
nporpaMMmel. bazoBsie
KOHCTPYKIIUU S3BIKOB
POrpPaMMHUPOBAHHUSL.
3 CTpyKTypBl U THUIIBI JlaGopaTopnas padora Ne 4. CTpyKTypa mporpaMmbl Ha
nauHbIX. [IpocTeie u s3bike [Tackans.
CTPYKTYPUPOBAHHEIE Jlaboparopuas padota Ne 5. JInHeHHBIC TPOTPAMMEI.
THUIIBI JAHHBIX.
4 Onepatopsl. Jlaboparopnast pabota Ne 6. OrnepaTopbl YCIOBHOTO U
0€e3yCII0BHOT'O TIepexo/a.
Jlabopartopnast pabota Ne 7. OmnepaTopbl OpraHU3aluH




nukioB. [{ukinel FOR, REPEAT.
Jlaboparopnast pa6ota Ne 8. [uxner DO...UNTIL nu

WHILE.
5 Maccussl. JlaGopaTopnas pa6ora Ne 9. Maccussl. CriocoOsl hopMmu-
pOBaHMsI IMHEHHBIX MACCHUBOB.
6 CHMBOIIBI M CTPOKH JlaGopatopnas pa6ora Ne 10. IIpeoOGpazoBaHMs CHUMBOJIOB
U CTpPOK.
7 [Tponetypsl u pyHK- JlaGopatopnas pa6ora Ne 11. Opranuzauus npouenyp u
005051 ¢byukuuil. CTangapTHble QYHKIMH U IPOLEAYPBL..
8 Peanuzanus cranaapt- | UHauBUyaabHbIE 3a1aHUS U1 IPOTPAaMMUPOBaHUS (CM.
HBIX aJIFOPUTMOB 00- HUXKE)

paboOTKH JaHHBIX
CpelIcTBaMu KOHKPET-
HOM cpeibl mporpam-
MupoBaHus. bubnmo-
TEKH MOJYJIEH.

JlabopaTopHasi paGora Ne 1. Anropurmsl. CBOICTBa aIrOpUTMOB.

Heab padorbl: M3yueHre NOHATHS AJITOPUTM.
PexoMeHnganmuu K caMoCTOATEIbHOM padoTe:

[ToBTOPUTDH NIEKLIMOHHBIN MaTepual 1o TeMe «AJIropuTMb». Pa3o0paTh OCHOBHBIE CTPYKTYPBI
AJITOPUTMOB.

10.

Conep:xxanue padoThbI:

CocTaBUTh aNTOPUTM B BHJIE OJOK-CXEMBI pacyeTa 3HaueHus! PyHKIUU
Z=13e43-2Inxy|+ 1,8x> + | npu 00X 3HAYECHUAX X U Y.

CocTaBUTh aJITrOPUTM B BUJE OJIOK-CXEMBI pacyeTa 3HaueHHUs (PyHKIUH

Z =tg x> — |2 sin X%y + 7.8 cos X |+ 10 npu M06bIX 3HAYEHUAX X U .

CocTaBUTh aNTOPUTM B BHUJIE OJOK-CXEMBI: BBOJUTCS BELIECTBEHHOE YHCIIO a. He monb3yscek
HUKaKUMH apHu(METHYECKHUMHU OTepalusIMU, KpOME YMHOKEHHs, IOyYuTh a* 3a JBe ore-
pauuu.

CocTaBUTh alTOPUTM B BHJIE OJIOK-CXEMBI: BBOJUTCS BEIIECTBEHHOE YHCIIO a. He monb3ysicek
HUKaKAMH apu(PMETHYECKUMH OTIEPALUAMHU, KPOME YMHOKEHHS, IONYYHTh a® 3a Tpu
oTiepaIuy.

CocTaBUTh aNTOPUTM B BHJIE OJIOK-CXEMBI: BBOJUTCS BEIIECTBEHHOE YHCIO a. He monb3ysich
HUKaKMMH api(PMETHIECKHMH OTIEPALlAMHU, KPOME YMHOKEHHS, TIOJyIUTh a’ 33 4eThIpe
olepaluu.

CocTaBuTh aJTOPUTM B BHJIE OJIOK-CXEMbI: HAMTH IPOU3BEIeHUE TN BBEIEHHOTO 4-
3HaYHOT'O YHUCIIA.

CocCTaBUTH aNTOPUTM B BHJIE OJIOK-CXEMBI: HAUTH CyMMY TGP BBEJICHHOTO 4-3HAYHOTO YHC-
na.

CocTaBUTh AITOPUTM B BHJIE OJIOK-CXEMBI: OMPEIEIUTh CYMMY KBaJIpaTOB (P BBEICHHOTO
3-3HA4YHOTO YHCIA.

CocCTaBUTH alITOPUTM B BHJIE OJIOK-CXEMBI: BBEJICHHOE 4-3HAYHOE YMCIIO H3MEHUTH TaK, YTO-
6b1 1 11 3 nudpsl MOMEHAITUCH MECTAMHU.

CocTaBUTH alTOPUTM B BHJIE OJIOK-CXEMBI: BBEJICHHOE 4-3HAYHOE YMCIIO H3MEHUTH TaK, YTO-
651 3 11 4 1MdpBHl TOMEHSITUCh MECTAMHU.

®opMa npeacTaBjieHusi OTYeTAa:

CTyneHT TOMKEH MPOAEMOHCTPUPOBATh YMEHHUE COCTABIATH aJTOPUTMBI JTMHEHHOW CTPYK-

TYPBI U IPEACTABUTE B TETPaAX BBIIIOJTHCHHBIC 3aIaHUA.

JlaGopaTtopnas padora Ne 2. AJIrOpuTMbI. AJITOPUTMbI Pa3BeTBJIAIOLIENCHA CTPYKTYPbI.



Henb padotel: V3yunTh pa3BeTBIAIOLUECS AITOPUTMBI
PexomMeHganmu K caMOCTOSITEILHOM padoTe:
[ToBTOPUTH NEKIIMOHHBIN MaTepUa M0 TeMe «AITOPUTMBD). Pa300paTh OCHOBHBIE CTPYKTYPBI
aJrOPUTMOB.
Coaepxanue padoThbI:
1. CocTaBuUTh AJITOPUTM B BHJI€ OJIOK-CXEMBI: BBEJICHO TPEX3HaYHOE YKcio. Haiitu cymmy
YETHBIX IUPP.
2. CocTaBHTH AJITOPUTM B BHJIE OJIOK-CXEMBI: BBEICHO YeThIpex3HayHoe urciio. Comep-
JKHTCS JIM B 3AITUCH TOTO Yrcia mudpa 7?
3. CocTaBUTbH aJITOPUTM B BHJIC OJIOK-CXEMBI: BBEJCHO YEThIPEX3HAYHOE UKo, Haitu
cpenHee apu(hMETHISCKOe HEUETHBIX IU]P.
4. CocCTaBUTh AITOPUTM B BUJIE OJIOK-CXEMBI: BBEJICHO YeThIpeX3HauYHOE Ynciio. Haltu
cymMMy 1P, KPAaTHBIX 3-M.
5. CocraBuTh AITOPUTM B BHjIE OJI0K-CXeMbl: BBoaATCs X U Y. Eciu X0oTst ObI 01HO U3
JTUX YUCE MOJIOKUTEIBHO, TO HAWTH UX Ipou3BeacHue. MHaue — HallTH uX cyMMy.
6. CocTaBHUTh AITOPUTM B BHjIE OJ0K-cXeMbl: U3 uucen A, B, C, D BeiOpaTh Makcu-
MaJbHOE.
7. CocTaBHUTH AJITOPUTM B BHJI€ OJIOK-CXEMBI: OIIPEACIUTh, TPUHAIIICIKHUT JIK BBEICHHOEC
X untepnany (-10, 15)?
8. CocTaBUTPH aITOPUTM B BHJIC OJIOK-CXEMBI: BBOJIUTCS HATypaJIbHOE X. €CJIM OHO YeT-
HOE, TO YMEHBIIUTH €r0 BJBOE, €CJIM HEYETHOE — yBEIUUUTh HaA 10).
9. CocTaBHTh AJITOPUTM B BHJIE OJIOK-CXEMBI: OIIPEICIUTh, CKOIBKO CPEIN 3aJaHHBIX
gucen A, B, C, D orpuniatenbHbIX.
10. CocTaBUTh QJITOPUTM B BHE OJIOK-CXEMBI: CKOJIBKO Cpeu 3aanHbIX uncen A, B, C,
D HedeTHBIX.
dopma npeacTaBeHusi 0TYETA:
CTyaeHT JOoJIKEH MPOJAEMOHCTPUPOBATh YMEHUE COCTABJIATH AJNTOPUTMBI Pa3BETBIISIIOLIEHCS
CTPYKTYPHBI U TIPEJICTABUTH B TETPAIH BHIMIOJTHEHHBIC 3aaHUSI.

JlaboparopHasi padora Ne 3. AnropuT™Mbl HIUKINYECKON CTPYKTYpPBI
Henb padorbl: V3yunTh HIUKINYECKUE AITOPUTMBI
PexkomeHgaumu K caMOCTOSITEJILHOM padoTe:
[ToBTOPUTH NEKIIMOHHBIN MaTepHal 1o TeMe « AJIropuTMbl». Pa3o6paTh OCHOBHBIE CTPYKTYPHI
AJITOPUTMOB.
[TonATHE O CTPYKTYpHOM MOJX0/1€ U pa3pabOTKe alrOPUTMOB.
Conepxanue padoTbl:
1. CoctaBuTh anroOpuUTM B BUJE OJOK-CXEMBI: JaHO HATypaJIbHOE YHUCIIO N. BEIUUCIUTD
21422+, 420,
2. CoCTaBHUTb QITOPUTM B BUJIE€ OJIOK-CXEMBI: JaHO HATypajbHOE YUCIIO N. Beraucnuts n!
(n'=1-2-3-...-n)
3. CocTaBUTh aJITOPUTM B BHJIE OJIOK-CXEMBI: JaHO HATypaJIbHOE YUCIIO N. BEIUUCIUTD

1 1 1
1+1—2 (1+2—2j 1+n—2j.

4. CocTaBUTH alTOPUTM B BHJIE OJIOK-CXEMBI: JaHO HATypaIbHOE YHCIIO N U JEHCTBUTEIHHO
YpCI0 X. Beraueants sin x +sin® x+...+sin” x .

5. CoctaBuTb aITOpPUTM B BUJE OJOK-CXEMBI: JaHbl HATYPAIbHbIC YMCA a, N. BEIUUCIUTD
a(a—n)(a—Zn)...(a—n*n )

6. CocTaBHUTH AITOPUTM B BHI€ OJIOK-CXEMBbI: HailTH npou3Benenune: P = (1 +
X)*(3+2x):(5+3x)-... . (n MHOXHTEIIEH)

7. CocTaBHUTh AJITOPUTM B BUJE OJIOK-CXEMBI: 3a/1aHa apudMeTndeckas nporpeccus. 7,6; 6,3; ...
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. CKOJIBKO YJICHOB TIPOTPECCUU HY>KHO CI0XHTh, YTOOBI OTy4eHHas cymma crana <0.

8. CocTtaBUTh aNrOpPUTM B BUJIE OJOK-CXEMBI: 3a/laHa apudmeTndeckas mporpeccus 2; 2,8; ... .
CKOJIBKO YJICHOB IIPOTPECCUU HY>KHO CIOXKHTb, YTOOBI OJTyYeHHAs: cyMMa crana >20.

9. CocraBuTh AJITOPUTM B BUJE OJIOK-CXEMBI: 3a/1aHa apudmMeTndeckas nporpeccus. 7,1; 5,3; ...
CKOJIBKO YJICHOB IIPOTPECCUU HYKHO CI0XKHTh, YTOOBI OTy4eHHast cymma craina <0.

10. CoctaBuTh anroput™ B Buje O10K-cxembl: [lofcunTrare cyMMy IBYX3HAUHBIX YKCEN, CyMMa
QP KOTOPHIX HE MPEBHIIIALT 7.

11. CoctaButh anroput™ B Buzae Oi0K-cxeMbl: [lopcuuTarh KOJMYECTBO JABY3HAYHBIX YHUCEIL,
KpaTHBIX 3.
®opMa npeacraBjieHusi OTYeTA:
CTyneHT JOKEH IPOJEMOHCTPUPOBAaThH YMEHHUE COCTaBISATh allOPUTMbl LUKINYECKON

CTPYKTYPBbI U MIPEICTAaBUTh B TETPAIH BBIIIOJIHEHHBIC 3a/1aHUS.

JlaGopatopnas padora Ne 4. CtpykTypa nporpammsbl Ha s3bike [Tackaib.
Henab padorbl: M3yunts cTpyKTYypy IporpaMMmsl Ha si3bike Ilackanb
PexomeHpanmu K caMOCTOSITEILHOM padoTe:

[ToBTOPUTH JIEKLIMOHHBIN MaTepuai 1o Teme «CTpyKTypa IporpaMMsl Ha s3bike Pascaly.
[Iporpamma Ha si3bike Turbo Pascal umeet cnegyroniue pasueibl:
[BAT'OJIOBOK TTPOI'PAMMEI]

[PA3JIEJI OB bSBJIEHUII]

[Paznen 0OBsIBIICHUS HCTIONB3YEMbIX MOTYJICH |
(Uses <umeHa UCIOJIb3yEeMbIX MOIYJICI™>)

[Pazmen oObsIBIICHUS METOK |

(Label <umena meTox>)

[Pazmen oObsIBICHUS KOHCTAHT |

(Const <uMst KOHCTaHTBI>=<3HaY€HUE KOHCTAHTHI>)
[Pa3nen oObsABICHUS TUIIOB]

(Type <umst TuITa>=<ONHCaHHUE THUITA>)

[Pa3nen onucanus nepeMeHHbIX |

(Var<umst nmepeMeHHON>: <THIT>)

[Paznen onucanus mpouenyp 1 GpyHKIHiA]
(Procedure <3arosioBox mpoiemaypsr>)

(Function <3aroioBox GpyHKIHK>)

[TEJIO ITPOT'PAMMBI]

(Begin

<BpIpaxxeHus>

End.)

B TekcTte mporpaMMbl MOTYT MPHUCYTCTBOBaTh KOMMEHTapHHU. DTO HEBBINOJHSAEMAas 4acThb
MporpamMMbl, OHA HE KOMITMJIUPYETCS B MAIIMHHBIC KOl U COCTABJISIFOTCS MTPOTPAMMHUCTOM JIJIst
MOSICHEHUS pabOThI MPOTPAMMBI, €€ IIEMEHTOB, OTNIepaTopoB U T.1.. KommeHnTapuu odopmisercs
KaK MPOW3BOJILHBIN TEKCT, OTPAHUYEHHBIN C JIBYX CTOPOH (PUTYPHBIMH CKOOKaMH } WU 3BE3I0Y-
KaMu -*,..*,

Onepatopsl a3bika Pascal

OmnepaTopom Ha3bIBAETCS AJIEMEHTApHAs CTPYKTypHas eAMHUIA porpaMMbl. OH npeHa3Ha-
YeH KaK JJIs 3aIMCH aJIrOpUTMHUYECKUX JeMCTBUI N0 MPpeoOpa30BaHUIO JaHHbIX, TaK U JJIS 3aja-
HUS TTOPSIKA BBITIOIHEHUS IeicTBUi (omepanuii) mporpammbl. OnepaTopsl aBTOMATUYECKH BBI-
HOJHSIOTCA B MOPSIIKE MX CIIEJOBAHUS B MpOrpaMMe M OTAEISAIOTCS JAPYr OT Apyra CUMBOJIOM
""Touka c 3amsaTon".

OmnepaTopsl fensrcs Ha:

* IpOCThIE (HE CoAEepKaT B ce0e APYTrUX ONEpaTopoB);
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¢ COCTaBHBIC (BKJIIO‘-IaIOT B ce0s OJHMH HJIN HCCKOJIBKO OOIIOJTHUTCIBHBIX onepaTopOB).

Omneparop npucBauBaHus

C noMoOmIBbIO TaHHOTO OIEpaTOpa ONMPENESICTCS WIM NEPEONPENEseTC 3HaYCHUE TEPEMEH-
HOM s3pIka Pascal mpucBauBaeTcsi 3HaueHHE NIEPEMEHHON WIIM BbIYMCIsAETCS BblpaxeHue. dop-
MaT (CHHTaKCHC) omiepaTropa: <UMs>:=<BBIPOKCHHE™>:

BripaskeHue 1015kHO ObITh COBMECTUMO 110 IPUCBAUBAHUIO C TUIIOM IIEPEMEHHOI.

DYHKIWY BBOJIa JAHHBIX

@yHKIMY BBOJIA MPEIHA3HAYEHBI JIJI1 BBOJAA UCXOIHBIX JAHHBIX B IPOTPAMMy U UMEIOT BU/I:

READ(X,Y,Z,...);

READLN(X,Y.Z,...);

rae:X,Y,Z,... - UMEHa IIEPEMEHHBIX.

Janubie GyHKIMHA 00ECIIEYMBAIOT BBOJ JAHHBIX C KJIABHATYPHI U MIPUCBAUBAIOT MTEPEMEHHBIM
YX 3HAYE€HUS, BBOJAUMBIE C KJIABUATYPBIL.

Oynaknus READLN (X,Y,Z,...) otmnmuaercs or READ(X,Y,Z,...) Tem, 4T0 mocie BBoAa Io-
CIEHEH IEPEMEHHON KypCcOp IEPEBOAUTCS B HA4aJI0 HOBOM CTPOKU. JloImycKaeTcs UCroiap30Ba-
Hue QyHKIUM BBoJa 6e3 mapamerpoB: READLN; , koTOpblif HCHONIB3yeTCs 111 OCTaHOBA IPO-
TPaMMBI.

DYHKIIMHK BBIBOJIA JAHHBIX
Jyist BBIBO/Ia TAHHBIX HA DKPaH UCIIONB3YIOTCS (PYHKIIUU:

WRITE (X,Y,Z,...);

WRITELN (X,Y,Z,...);

WRITELN ;

rae: X,Y,Z,... - UMEHa IEPEMEHHBIX, 3HAUEHUS KOTOPBIX MOJJIEKAT BHIBOLY

Oynaknus WRITE(X,Y,Z,...) BBINOIHSAET BBIBO Ha dKpaH 3HAYeHUU nepeMeHHbIX X,Y,Z,... B
OJHY CTPOKY.

Oynaknus WRITELN (X,Y,Z,...) kpoMme BbIBOIA Ha dKpaH 3HaueHU X,Y,Z,..., OCYIIECTBISAET
MEPEBO/I Kypcopa B HA4YaJI0 HOBOM CTPOKH IOCJIE€ BBIBOJIA MOCIIETHETO 3HAUEHUS.

Oyukiusas WRITELN ocyiiecTBisieT Mponyck CTPOKH, B KOTOPOM HAXOIUTCS Kypcop, K
Hayay HOBOM CTPOKH (BBIBOJUT ITYCTYIO CTPOKY).

@DyYHKIMK BBIBOAA JOMYCKAKOT MCIOJIb30BAHUE YKA3aHUS O IIMPHUHE MOJs, OTBOJUMOTO IO/
3HAaYCHHE B SBHOM BUJIC:

WRITE (Y:m:n,X:k:1,...);

WRITELN (Y:m:n:,X:k:1,...);

rae m v k- KoJmuecTBO MO3UIIMI, OTBEICHHBIX 0] 3alIUCh 3HAYCHUS MepeMeHHbIX Y U X co-
OTBETCTBEHHO;

n ¥ | - KOTMYeCTBO MO3UIINIA, OTBEJICHHBIX MO/ 3aITUCh IPOOHOM yacTn ynucen Y u X.

IIpumep cocTaB/ieHMsl JIMHEHHOH MPOrPaMMBbI
[Ipumep Halitu cymmy IByX BEIIECTBEHHBIX YUCEL.

[Iporpamma:

program Lab_rab_6;

var

X, Y, Z: Real;

begin
WriteLn(‘Begute nBa nenbix uncna X u Y:');
WriteLn;
ReadLn(X,Y);
WriteLn
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Z=X+Y;
Writeln('Cymma uucen X u Y’,2);
end.
Conep:xxanue padoThbI:
1. CoctaBuTh IpOrpaMMy JUIsl BHIYMCICHUS TUIONIAIM TPAIIUU TI0 OCHOBAHUSAM a, b U BBICOTE
h.
2. Tlo nnune peOpa KyOa HalTH IUIOLIA(b TPAHH, IUIOMIA/b TIOJTHON MOBEPXHOCTH U 00BEM KY-
0a.
Haiitu nepumeTp 1 miomaib NpsIMOYTOJIbHOTO TPEYTOJIbHUKA 110 €70 KaTETaM.
Onpenenutbs 00beM yceueHHOTO KoHyca BbicoTol H u pannycamu R1 un R2.
Onpenenuth MIOMAAL NOJHOW MOBEPXHOCTH YCEYEHHOI'O KOHyca ¢ paguycamMu R m r um
JUTMHE oOpasyromiei L.
Onpenenuts MoLIaAb NapajiesiorpaMmma o JIByM CTOPOHaM M YTy MEXIy HUMH.
Onpenenuts JUIMHY OTpe3Ka M0 KOOPIMHATAM €Tr0 KOHIIOB.
Onpenenutsb cepeilvHy OTPe3Ka, €CIU 3aJaHbl KOOPAUHATHI €T0 KOHIOB.
9. Omnpenenuts MIOMIAb TPEYTOJIbHHUKA 110 CTOPOHAM a, b, C.
10. OnpenenuTs IIIOIIAb TPEYTOJIbHUKA 10 IBYM CTOPOHAM U YIUIy MEXIYy HUMHU.
11. Haiitu mmomaas KoJbla ¢ paauycamu R1 u R2.
12. Omnpenenuth 00beM MUPAMUIBI, BEICOTA KOTOPOi h, a B OCHOBaHUM JIS)KUT PABHOCTOPOHHUI
TPEYTroJbHUK CO CTOPOHOH a.
13. OmnpenenuTh MIIOMAAs NOTHON MOBEPXHOCTH U 00bEM HIWJIMHJpPA ¢ paanycoM R u BbicoTON
H.
®opma npeacTaBjeHus oTYeTA:
CTyneHT OJDKEH MPOJEMOHCTPUPOBATH YMEHHE COCTaBJIATH MPOrPaMMBbl JIHHEHHON CTPYK-
TYpBI, YMETh paboTaTh CO CpeIoii.

AW

®© =

JlabopaTopHasi paGora Ne 5. J/IuneiiHbIe IPOrpaMMBI.

Heab padorbl: OTpaboTKa MPAKTUYECKUX HABBIKOB COCTABJICHUS JIMHEHHBIX MPOTrpamMM.

Coaepxanue padoThbI:
1. CoctaBuTh HpoOrpaMMy pacdera 3HaYeHUS PYHKIINH
Z=13¢e" -2 1Inxy|+ 1,8x> + 1 npu M0OBIX 3HAUEHUAX X U Y.
2. BBoauTcs BemecTBeHHOE Uncio a. He monb3ysick HUKakuMH apupMeTHIECKUMU ONEpaliisIMU,
KpOME YMHOKEHHS, TIOTy4uTh a* 3a JiBe onepalyu.

3. Beeneno 3-3naunoe uncno. Haiitu npousseaenue ero nudp.

dopma npeacTaBIeHus 0TYeTa:

[IpenocTaBUTH B JIEKTPOHHOM U MUCHbMEHHOM BHJIE IPOIPAMMBI, pealIU3YIOIIUE 3aJaHus

Y pe3yJbTaThl BBIOJIHEHUS TporpaMM. IIpoanann3upoBaTh BBIIIOJIHEHNE IPOTPAMMBL.

JlabopaTopHas paGora Ne 6. OnepaTopbl yCJI0BHOTO U 0€3yCJ10BHOIO Iepexoa.

Hean padorbi: OTpaboTKa MPAKTUYECKUX HABBIKOB COCTABJIEHUS IPOTPaMM C BETBIICHHUEM.
Copepxanue padoThI:

1.YHacTp miIocKOCTH OrpaHWyeHa oTpe3kamu , coenuHstomumu toukn  (1,0), (0,1), (-1,0),
(0,1). Ilpunamiexxut au dToM obOJacTu Touka ¢ KoopauHaTamu X,Y?

2.0mpenenuTh, CKOJIbKO YETHBIX IIU(P BO BBEJCHHOM 4-X 3HAYHOM UHCJIE.

3.BBecTr HOMEpP MecsAlla U BBIBECTU HA3BAaHUE COOTBETCTBYIOLIETO MECSIIA.

®opma npeacTaBjeHUs oTYETA:

ITpeocTaBUTh B 3JIEKTPOHHOM U IMCbMEHHOM BUJIE IIPOIPAMMBI, pEAJIN3YIOLIUE 3aJaHUs

Y pe3yJbTaThl BBIIIOJIHEHUA IporpaMM. IIpoananns3upoBaTh BBIIIOJIHEHUE IPOTPAMMBL.

JladopaTopuasi padora Ne 7. Hukast FOR u REPEAT.
Heab padorei: OTpaboTKa MPAKTUIECKUX HABBIKOB COCTABJICHHUS MPOrPaMM C ONEepaTopaMu
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FOR u REPEAT.
Conep:kanue padboThI:

1. Haiitu cymMy HatypanbHbIX uncen ot 10 go 150.

2. Apudmerndeckas mporpeccus 3aaaHa gopmyioil an=3n+5. BeiBectu nepsbie 10 uneHoB
JTOU IPOTPECCUU U HAUTU UX CYMMY.

4. Haititu mpouseaenue: P = (1 +x)-(3+2x)-(5+3x) ... (n MHOKHUTEIICH)

®opma npeacTaBjeHus oTYeTA:

[IpenocTtaBUTh B 371€KTPOHHOM M TUCBMEHHOM BHJIE IPOTPAMMBbI, PEATTU3YIOIINE 3aJaHuUs

U pe3yJbTaThl BBIIIOJIHEHUS IIporpaMM. [Ipoanann3upoBaTh BHIIIOJIHEHUE IPOIPAMMBI.

Jladoparopnas padora Ne 8. Hukast DO...UNTIL u WHILE.

Heapb padotbi: OTpaboTKa MPAKTUYECKUX HABBIKOB COCTABJICHMS MPOrPaMM C OlepaTopamu

DO...UNTIL u WHILE.

Conep:xkanue padboThI:

1. HawaB TpeHupoBKH, crnopTcMeH ImpoOexan X kM. Kaxzaplid cieayroomuid AeHb OH
yBEJIMUMBAJ JTHEBHYIO HOpMY Ha 10% oT HOpMbI npeabiayniero gHs. CKOJBKO THEW JOJKEH
TPEHUPOBATHCS CIIOPTCMEH, YTOOBI CYMMapHBIN MyTh IPEBBICKIT S KM?

2. 3amana apudmerudeckas nporpeccus:  -302; -287;...

CKOJBKO YJICHOB MPOTPECCUU HY)KHO CIIOKHUTh, 4TOOBI CyMMa CTajia MOJI0XKHUTeIbHA?

Haiiti xonuuecTBo 11dp, KpaTHBIX TPEM, BO BBEJCHHOM HaTYpaJIbHOM UHUCIIE.

4. BwiBecTH Tabmuily 3HaueHui GpyHkuu y=sin 3x + 1 g x ot 1 g0 2 ¢ marom 0.1.
®opMa npeacTaBjieHus: 0TYeTA:

[IpenocTaBUTH B 3JIEKTPOHHOM U MUCBMEHHOM BHJIE€ TPOTPaAMMBI, pEATU3YIOLIUE 3a/laHUs U
pe3yabTaThl BHITOIHEHUS IporpaMm. [Ipoanann3upoBaTh BBIIIOJIHEHHE IPOTPAMMBI.

W

JlaboparopHasi padora Ne 9. Maccusbl. Crioco0bl (popMupoBaHus THHEHHBIX MACCUBOB.
Heab padorbi: OTpaboTKa MPAKTUYECKUX HABBIKOB COCTABICHUS allTOPUTMOB IO paboTe C
JTUHEHHBIMU MaCCHBaMH.

Copnepxanue padboThI:

1. B MaccuBe XpaHATCS 3HaYEHHs pOCTa JIBeHaJaTH 4yenoBeK. C MOMOIIbIO TaTYMKa CIIydaii-
HBIX YUCEJN 3all0JTHUTh MAaCCUB LIEJBIMU 3HAYECHUAMH, JIEKAIIUMU B uamnas3one ot 163 go 190
BKJIFOUUTENIbHO. HaiiTh 3HaueHHe MaKCHUMAalbHOTO DJIEMEHTa MAacCHUBa M €ro TOPSIKOBBIN
HOMEp.

2. 3amonHuTh MaccuB A[l..8] uncnamu, BBOIUMBIME ¢ Ki1aBuatypbl. Haiitu cpennee apudme-
TUYECKOE MOJIOKUTEIbHBIX JIEMEHTOB.

3. B maccuBe xpaHuTCs HH(MOPMAIUSI O KOJIMYECTBE OCAIKOB, BBITIABIINX 3a KaXK/IbIM JIEHb HO-
sa0psi. OnpenenuTh, B KAaKUe Yncia KakI0ro Mecsiia 0CaJIKoB He ObLIO .
®opma npeacTaBjeHUs 0TYETA:

[IpenocTaBUTh B 371€KTPOHHOM M MUCBbMEHHOM BHUJIE€ IPOTPAMMBI, PEATU3YIOIINE 3aJaHus

Y Pe3yJIbTAaThl BBIMOJHEHUS MporpaMM. [IpoaHan3upoBaTh BEIMOIHEHUE TTPOTPAMMBI.

4. CamocTosiTe/IbHAsi paboTa 00y4aroUIUXCst

Lenu camocTosITeNbHOM PabOThl — OCBOUTH TE Pa3/ieibl JUCUUIUIMHBI, KOTOpbIE HE ObUIH
3aTPOHYTHl B Ipoliecce ayJUTOPHBIX 3aHATHH, HO NPEeIyCMOTPEHbI pabodeil mporpaMmoii, a
TaK)K€ PACIIMPUTH I'PAHULIBI NTOJIy4aeMbIX 3HAHWM, YMEHUM U HaBBIKOB (BJIaJIEHUI) B Ipolecce
JOTIOJTHUTEIBHOTO M3YyYEHUS OTACIBHBIX TEM, PEIICHWH NPAKTUYECKUX 3a]ad, MCCICIOBAaHUSA
OTJENIbHBIX BOIPOCOB JUCIHUILIMHBI C IOMOIIBIO Y4eOHO-METOAMYECKON JINTEPaTyphl; MOATOTO-
BUTBCS K 3aHATHAM JICKIIMOHHOTO ¥ CEMMHAPCKOTO THIIA.

Ocoboe 3HaYeHHEe UMEeT CaMOCTOsATeNIbHAs padoTa CTYJICHTOB B KOMITbBIOTEPHOM KJlacce,

13



I/l€ OHU JOJDKHBI ITOJIyYUTh IPOYHbIE HABBIKM PEATU3allii COCTABIEHHOM nporpammel Ha OBM,
YMEHHUs 110 Ha0Opy, pelakKTUPOBAHMIO M 3aIyCKy IporpaMMbl. OTHUM U3 Pe3yIbTaTOB CAMOCTO-
ATENBbHOU paboThl 32 DBM sBisieTcsi pa3BUTHE HABBIKOB IO MPOBEICHHUIO aHAIN3a PE3yJIbTaTOB
BBITNIOJIHEHMSI IPOTPAMMBI, YMEHUS JOKA3bIBATH IPABMIIBHOCTH COCTABJICHHOTO AJIFOPUTMA.
CamocrostenbHas paboTa CTYJCHTOB JOJDKHA OBITh HampaBieHa Ha (OPMHpPOBAHUE U
yriIyOjieHHe NMPaKTUYECKUX HaBBIKOB pa®oThl ¢ DOBM, Ha oBiajeHne npuemMaMu MOCTaHOBKH U
pa3pabOTKN OCHOBHBIX 3TAIIOB PEILICHHS 3aIaUH.
Jl11 CaMOKOHTPOJIsl yCBOEGHUS MaTepraia MOKeT ObITh MCII0JIb30BaH COOPHUK TECTOB MIIU
KOMIIBIOTEPHBIN BapUAHT TECTUPOBAHUS.
JUid OopraHu3anyy TEKYIIEro KOHTPOJs 3HaHUU 1o aucuumuimHe «lIporpammupoBanue»
10 Ka)XJI0MYy MOJYJIIO MU3y4aeMOW AUCLUIUIMHBI ONPEAEIICHbI KOHTPOJIbHbIE TOUYKU. IIpuMepHbIi
IIEPEYEHb IIPUBOAUTCS HUKE.
Ilepsbiii Moayis «BBeneHue. AnroputMmel. ba3oBble AITOPUTMUUYECKHIE KOHCTPYKIIHMNY
1. 3amwura naboparopHbix padot. IIpoBoauT npenopaBatesb, BeIyLUH J1a00OpaTOpHbIe 3aHs-
THUS.
2. KomnsrotepHoe TectupoBanue. [IpoBoaut mpenojpaBatelb, BeAyIlIUil 1a00paTOpHbIEe 3aHs-
THUS.
3. 3amwura pedepata. [IpoBoguT JiekTop.
Bropoit Moayis «A3bIk iporpaMMupoBaHus Ilackanb. basoBbie koncTpykumun Ilackans:
1. 3amwura naboparopHeix padot. IIpoBoaut mpenopasaresb, BeIyLUH J1a0OpaTOpHbIE 3aHs-
THUS.
2. KoutponpHble pabotel. IIpoBOIUT M mpoBepsieT MpenojaBaTellb, BeAyIIUil 1abopaTOpHbIe
3aHSTHSL.
3. KommnsrotepHoe TectupoBanue. [IpoBoauT npenojaBaTesb, BeAyIUi 1ab0OpaTOpHbIe 3aHs-
THUS.
4. 3amwuTa TUIIOBOTO pacyera. [IpoBoaut npenogasatens, BEAYLIHI 1a00paTOpHbBIE 3aHATHS.
5.  Komnoksuywm. IIpoBogut nexrop
Tperuii Mmostynb «CTPYKTYpPBI U TUIIBL AaHHBIX B [Tackaney»
1. 3amwura nmaboparopHbix padot. [IpoBoauT mpemnogaBaTenb, BEAYLIHH J1aOOpaTOpHbIE 3aHs-
THUS.
2. Koutponeubie pabotel. I[IpoBOIUT M MpoBepsieT MpenoaaBaTeb, BeAyIIUNA 1a0opaToOpHbIe
3aHATHUS.
3. KommnbrotepHoe TectupoBanue. [IpoBoauT mpemnojaBaTesb, BeAyIIUi 1ab0OpaToOpHbIe 3aHs-
THUS.
4. 3amwura TUNIOBOTO pacuera. [IpoBoauT npenoaasarens, BeAyIUi T1aO0OpaTOPHBIE 3aHITHS.
YerBepThiii Moaynb «Peanusanusi cTaHIapTHBIX alrOPUTMOB OOpaOOTKU JAHHBIX CPEICTBaMU
Turbo Pascal»
1. 3ammra mabGopaTopHbix padot. IIpoBoauT mpenogaBaTenb, BeAyIIUi J1abOpaTOpHBIC 3aHS-
THUS.
2. KonrponbHbie padoThl. [IpoBOoIuT M mpoBepsieT mpemnojaBareib, BEAYIIMHA JTabopaTOpHbIE
3aHSTHS.
3. KowmmbrotepHoe TectupoBanue. [IpoBoauT mpenoaaBaTesnb, BeAyluil 1a00paTopHble 3aHs-
THUS.
4. KomnokxsuyM. [IpoBoaut nexrop
5. 3ammra TBOpuUeckoro npoekra. [I[poBoaut sekrop.

Ilpoekmmnoe 3a0anue
[To okoHYaHHMM OCHOB Kypca OOydaromuecs MOTYT BBINOJHHUTH MpoekT. [Ipu 3Tom oHuM
JIOJDKHBI IIPOIEMOHCTPUPOBATD!
1. ymeHwme co3aaBaTh MPOIEIYPHI U (QYHKIUH.
2. YMCHUC pCHICHUA 3ala4 HA [IUKJIIBI.
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3. paboTy ¢ 3amucsIMU, CTOKAMH U CITUCKOM.
4. pemieHue 3aa9M HA MaCCUBBI pazmepoM Ooiee 64 Ko.
5. co31aBaTh PEKypCHUH.

KaxxnoMmy cTyneHTy peKOMEHIyeTCsl PeluTh CIeAYIOIui nepedeHb 3a1ay:

1.

Now

10.

11.

12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

Hanucarb IPporpaMMy, KOTOpasi CpPaBHUBAET JIBA YKMCJIA, BBEJEHHBIX € KiaBuaTypsl. IIpo-
rpaMMa J0JDKHA yKa3aTh, KAKOE YUCIIO OOJIbIIIe, WIIH, €CJIU YUCIIa PaBHBI , BHIBECTH COOT-
BETCTBYIOIIEE COOOIICHNE.

HamycaTh Mporpammy, Kotopas reHepupyet 10 ciayyaiiHbIX uncen B auamna3zoHe oT 1 1o
10, BEIBOJUT 3TH YKCIIa HAa SKPaH M BBIUYUCIISIET U3 CpeIHee apupMeTUIEeCKoe.

Hanummre nporpammy, KoTopasi onpeesnsieT MaKCUuMalbHOE YHCIIO0 U3 BBEIEHHOM € KJila-
BHATYPBI [10CJIE0BATEIbHOCTH MOJIOKUTEIBHBIX YUCEN(UIMHA TIOCIEA0BATENBHOCTH HE
OTpaHUYEHA).

HalnucaTh IPOrpaMMy, KOTOpasi BBIYUCIISIET ONTUMAJIbHBIN BEC M10JIb30BATENS, CDABHUBAET
€ro ¢ peaJIbHbIM U BbIIACT PEKOMEH AU O HEOOXOJUMOCTH TIONIPABUTHCS WU MTOXYIETh.
OnrtumanbHbIN Bec BBIUUCIAETCS 1Mo opmyie : poct(B cm)-100.

HamUcaTh MPOrpaMMmy KOTOpasi BBIYUCIISIET HAauOOIbIIUNA OO 1eTUTENb.

Onpenenutb, ckoIbKO U3 N 33JaHHBIX TOUEK MPUHAIIEKAT TpaduKy y=|x|.

HamUcaTh NPoOrpaMMy BBIYUCIICHUS CONPOTUBIICHUS SJEKTPUUECKOMN LM, COCTOSIIEN U3
JBYX conpoTuBieHUU. CONpOTUBIEHUS MOTYT OBITH COEIMHEHBI IIOCIEA0BATEIbHO WU
napauiesbHoO.

HamucaTbh IporpaMMy, KOTOpasi CpaBHUBAET J[BA YUCIIA, BBEACHHBIX C KiaBuatypsl. I1po-
rpaMMa JI0JDKHa yKa3aTh, KAaKOe YHCIIo OOJIbIIe, WM, €CJIM YUCIIAa PABHBI , BBIBECTU COOT-
BETCTBYIOIIEE COOOIICHNUE.

HamucaTh MporpaMmmy, Kotopas renepupyet 10 ciiydaifHbIX Yrcen B Auarna3oHe ot 1 1o
10, BBIBOAMT AT YKCIIA HA DKPAH U BEIYUCISET U3 CPEAHEE apruPMETHICCKOE.

Hanummre nporpammy, KoTopasi onpeesnsieT MaKkCUMalbHOE YHCIIO U3 BBEIEHHOM ¢ KJiia-
BHATYPBI N10CJIE0BATEILHOCTH MOJIOKUTEIBHBIX YNCEN(UIMHA TIOCIEA0BATENBHOCTH HE
orpaHHYeHa

HanycaTh MporpamMMmy pelIeHus KBaApaTHOro ypaBHeHMs. [Iporpamma noskHa mpoBe-
PATH NMPaBUIBHOCTh MCXOJHBIX JAHHBIX U B cllydae, Korga Ko3((UIMEHT Mpu MnepBoil
CTETIeHU Hen3BeCcTHOro paBeH O , BHIBOJUT COOTBETCTBYIOIIEE COOOIICHHUE.

HamucaTh IPOrpaMMy, KOTopasi IPOBEPSIET, SIBIISETCS JIM YETHBIM YHCIIO BBEJCHHOE TOJb-
30BaTEJIEM LIEJIOE YHCIIO.

HamucaTh MporpamMmy, KOTOpasi BBIYHMCISET ONTUMAIIbHBIA BEC MOJIb30BaTeNsl, CPAaBHUBAET
€ro C peaJibHbIM M BBIJAET PEKOMEHIAIMU O HEOOXOAMMOCTHU MOMPABUTHCS WU MOXYAETh.
OnTuManbHbIN Bec BhUucisieTcs o ¢popmyie : poct(s cm)-100.

HaMnMcaTh NPOrpaMMy KOTOpast BEIYUCIIAET HAUOOIbIINIA 00NN AeTUTEb.

3anojHeHne MacCHB 3JIEMEHTOB CIy4YailHBIMU YHCTIaMHU.

Jan maccuB A(30), 3am0THEHHBIN TaTYMKOM CIy4YaiiHBIX uncen. Haliaure skcTpemyM.
[an maccus, coctosiiumii u3 20 snemenToB. [Iponssectn BcTaBky yncna 10 B mo3unuro m
JaHHOro Maccusa. [lo3unus m 10KHA COOTBETCTBOBATH AUana3oHy 1< m < n.

HamycaTh MPorpaMmy, KOTOpasi BBIBOAMT € KJIaBUATYPhl OJTHOMEPHBIN MaccuB U3 5 11e-
JIBIX YMCEN U BBIBOJUT KOJIMYECTBO HEHYJIEBBIX 2JIEMEHTOB. [Ipea BBOJOM KaK10ro 3ie-
MEHTa Ha SKpaHe JI0JIKHA MOSBISATHCS MOJCKa3a ¢ ero HoMepa.

HamMcaTh NPOrpaMMy, KOTOpast BBIYUCISIET CPETHEIO (3a HEEI0) TeMIIEpaTypy BO3ayXa.
Wcxonnbie qaHHbIE TOJKHBI BBOJUTHCS BO BpeMs pabOThI MPOTrpaMMBbl.

HamMcaTh MpPOrpamMmy, KOTOpask METOZOM ITy3bIpbKa COPTHUpPYET N0 YOBIBAaHUIO BBEJICH-
HBIH ¢ KJITaBUATypPhl MACCHUB.

naH MaccuB X(20), 3an0JHEHHBIN TaTYNKOM CITyYalHbIX YKcen B Auana3zoHe ot -50 1o 49
BKJItOUNTENIbHO. CHOPpMUPOBATH HOBBI MAaCCUB U3 JACCSTH MEPBBIX MOJTOKUTEIbHBIX
2JIEMEHTOB MaccHuBa
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22.

23.

24.

25.

26.

27.

Hamnucars nporpammy, KoTopasi BBIBOJUT MUHUMAJIbHBINA 3JIEMEHT BBEACHHOTO C KJIaBHa-
Typbl MAaCCHUB LIEJIBIX YUCE.

JaH MaccuB A, coctosiiiuii u3 10 31eMEeHTOB, 3HaAUYE€HUSI KOTOPOTO BBOAMTHCS K KJIaBHa-
Typbl. [loacuuTaTh CKOJBKO 3JIEMEHTOB MAacCHBAa UMEIOT 3HAYEHHSI MEHBIIE HEKOTOPOM
BCJIMYUHHI t.

naH MaccuB A(20), 3aNI0JTHEHHBIN JaTYMKOM CITydalHbIX yrcesl. OTCOPTUPOBATh JaHHBIN
MAaCCHB T10 BO3PACTAHUIO JIEMEHTOB.

naHa npsmoyroiasHa matpuna A(10,15), 3anmosiHeHHas! cIydYaliHBIMU YHCIIaMU B JTHUAria-
30HE OT 2 710 20 BKJIIOYUTENBbHO. BhI1aTh HAa Ne4aTh MaKCUMAJIbHOE 3HAYEHHUE JIIEMEHTOB

JAHHOW MaTpPHIIBI.

naH MaccuB A(20), 3alI0JTHEHHBIN 1aTYMKOM CIIy4dalHbIX uyncen. OTCOpTUpOBaTh MacCUB

I10 BO3paCTaHUIO 3JICMCHTOB

HalucaTtb NporpaMmmy, KOTOpas OGT:GI[I/IHSIGT ABa YHOPAAOYCHHBIX 11O BO3paCTaHUIO MacC-
CHB B OAUH, TaK¥XK€ ynopﬂz[oquHHﬁ I10 BO3paCTaHNUIO MACCHB.

Ta6mmia 4. CopeprkaHue CaMOCTOSITEIIbHONW PabO0ThI 00yJarOIINXCS

Ne, Bun camocrositenbHOI paboTh Paznensl pabo- | dopma OTYETHOCTH
n/n Y€l IpPOrpaMMBel
1 BueayanropHas: Koncnexr nexmuii,
- U3y4YEHHE TEOPETUYECKOT0 MaTepHraiia rno 1-9 MIACbMEHHBIE OTBETHI
KOHCIIEKTaM JIEKIM{; KOHCIIEKTHPOBAHHE BO- Ha BONPOCHI
IIPOCOB, OTOBOPEHHBIX Ha JIEKIIUH, IO yueO- TekcTsl 3a1aHuii 1
HOU JIUTEpaTypE; OTBETOB
- BBINIOJIHEHUE JOMAIIHUX 33JIaHUN U TTOATO0- Texct pedepara, BbI-
TOBKa K JJAOOPaTOPHBIM 3aHITUSM; CTYILJIEHHE,
- IOATrOTOBKA pedepaToB JJisl BBICTYIUICHHUS MIPE3CHTAIHS
2 | IlogroroBka pedepara DeMEeHThI Texct pedepara, BbI-
S3bIKa CTYIUIEHHE C MPE3EH-
Tanuen
3 TumnoBoii pacuet Hana  mopsiMo- | AITOpUTM U KOJ
yrojipHa  MaT- | IPOrpaMMBbl Ha SI3bIKE
puna A(10,15), | Pascal wim C++
3aI0JIHEHHAs
CIIy4ailHBIMU
quclIaMu B
yara3oHe oOT 2
no 20 BKIIOYH-
TeNbHO. BBIIATh
Ha TeYyaTh Mak-
CUMAaJIbHOE
3HaYeHUE HJle-
MEHTOB JaHHOH
MaTpHIIbI
4 Hoxman [Iporpammupo- | Tekct nokmnana, mpe-
BaHME C WC- | 3€HTAllUd U BBICTYII-
MOJIb30BAHUEM | JICHHE
BHEIIHUX (haii-
JIOB
5 TBOpYECKUI TPOEKT Tembl yka3zaHbl
BbILIE
6 Pedepar Tembr pedepa- | Texkct pedepara, BbI-
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TOB  yKa3aHbl | CTYILUICHHE
HIDKE

4.1. Tunbl ceMeCcTPOBBIX 3a1aHUIL:

Tembl pedeparTos

p—

Busyanusanus u cpaBHUTEIBHBIN aHAIU3 aJITOPUTMOB MTOUCKA TAHHBIX.

Busyanuzanus ¥ cCpaBHUTENBHBIN aHATU3 AITOPUTMOB COPTUPOBKHU.

3. OO6paboTka TMHEHHBIX MacCHBOB: (OpMUPOBAaHIE MacCUBA, TOUCK MUHUMAJIBHOTO M MaKCH-
MaJIbHOTO, COPTHPOBKA.

4. OOpaboTka IByXMEpHBIX MACCHBOB: ()OPMUPOBAHUE MACCHBA, CYMMHPOBAHHE JICMEHTOB 110
CTPOKaM WJIM MO CTOJIOIaM, COPTHPOBKA.

5. TenedoHHBIH CIPAaBOYHUK: MEPEKIIOUCHUEM U3 MEHIO 10 (haMWINU HalTH Teae(oH Wiu 110
tesnedony - pamunuio, 100aBIeHNE U yiaieHne abOHEHTa.

6. Iloctpoenue rpadgukoB GyHKITHIL.

I'eomerpuueckue Gppakrasl.

N

~

Ilepeuenn yueOHO-MeTOAMYECKOT0 00ecneYeHUsl AJ1sl CAMOCTOSITeIbHON padoThl 00y4alo-
HHXCH

1. Meiiep, b. UHCTpyMEHTBI, alTOPUTMBI U CTPYKTYpPHI 1aHHBIX / b. Meiiep. — 2-e usn., ucnp.
— Mocksa : Haunonanbsnbiii OtkpeiTeiii YHauBepcuter « MHTYUT», 2016. — 543 ¢. — Pexum no-
cryna: — URL: https://biblioclub.ru/index.php?page=book&id=429033

2. ITpiukun E. B. CTpyKTypHOE NPOEKTUPOBAHUE: OCHOBaHHUE U pa3BUTHE MeTO]10B. C Ipu-
Mepamu Ha s3bike C++: Yueb. mocodue. — CII6.: [Tonmurexuuueckuit yausepcutet, 2005, —
324 c. (URL: http://kspt.ftk.spbstu.ru/media/files/people/pyshkin/books/StructDesign-
Excerpt.pdf )

3. [TaBnoBckast T.A. OcHoBbI si3b1Ka [1ackanb. DIEKTPOHHBIN YIEOHUK 110 TUCITUTUTHHE:
«IIporpammupoBanue». CII6I'Y UTMO, kadenpa UII.
http://de.ifmo.ru/bk netra/start.php?bn=15

5. YueOHO-MeTOAMYECKOE 0OecTiedeHrue TUCHUIIMHBI (MOIYJIsl)

Tab6mmma 5.1. OcHOBHasI IMTEpaTypa

HaunmenoBanue, Oubauorpaduyeckoe onrcaHue

1 | Komapoga, E.C. IIpakTukym 1o mporpaMMHpOBaHUIO Ha si3bike [lackanb : yueOHOE 110-
cobue: / E.C. Komaposa. — 2-¢ u3j., crep. — Mocksa ; bepnus : lupekr-Menua, 2019. —
Y. 1. - 86 c. IBC Pexum nocrymna:
https://biblioclub.ru/index.php?page=book&id=575322

2 | Bonkoga, T./. BBenenue B nporpammupoBanue: yueonoe nocooue / T.1. Bonkosa. —
Mockga ; bepaun: Jupekr-Menua, 2018. — 139 ¢. IBC Pexum noctyna: — URL:
https://biblioclub.ru/index.php?page=book&id=493677

3 | Ponpirun, A.B. MHbOpManOHHBIE TEXHOJIOTHUN: aJTOPUTMHU3AIMS U TIPOrPaMMHUPOBa-
nue / A.B. Pogpiru. — HoBocubupck: HoBocuOupckuii rocy1apcTBEHHBIN TEXHUYECKHMA
yHupepcutert, 2017. — 92 ¢. IBC Pexum nocrtyna:
https://biblioclub.ru/index.php?page=book&id=576499

4 | Emanemnukos, B. A. IlporpammupoBanue B cpene Turbo Pascal 7.0 [DnexTpoHHbIit pe-
cypc] / B. A. EnanemnukoB, A. M. Enanemnukos. - M.: lnanor-MU®U, 2004. - 363 c.
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https://biblioclub.ru/index.php?page=book&id=429033
http://kspt.ftk.spbstu.ru/media/files/people/pyshkin/books/StructDesign-Excerpt.pdf
http://kspt.ftk.spbstu.ru/media/files/people/pyshkin/books/StructDesign-Excerpt.pdf
http://de.ifmo.ru/bk_netra/start.php?bn=15
https://biblioclub.ru/index.php?page=book&id=575322
https://biblioclub.ru/index.php?page=book&id=493677
https://biblioclub.ru/index.php?page=book&id=576499

IBC Pexum nocryna: http://biblioclub.ru/index.php?page=book&id=89284

Xenunrros, M. [Iporpammuposanue Ha C++/ M. Xeaunrron, Y. Yums, H. Jleiin. - M.:
JMK TIlpecc, 2007. - 673 c. IBC Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=131848

Tabnuua 5.2. JlononHuTeNIbHAs JUTEpaTypa

Ne
n/n

HaumenoBanue, Oubnumorpaguyeckoe ONMUCAHHE

Benukosuy, JI. C. [IporpammupoBanue 1uist HaunHaromux / JI. C. Benukosuu, M. C.
I{BeTkoBa. - M.: BUHOM. JlaGopatopus 3uanuii, 2012. - 293 c. IBC Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=222094

emynpko, B.M. OcHOBBI IpOrpaMMUpOBaHUS Ha SI3bIKE BHICOKOTO ypoBHs Python :
yuebnoe nmocodbue / B.M. lllenyapko. — PocToB-Ha-J/lony; Taranpor: FOxHbI1it deme-
pasibHbII yHUBepcuteT, 2017. — 147 ¢. IBC Pexum gocryna:
https://biblioclub.ru/index.php?page=book&id=500056

Haraesa, .A. AnroputmMu3anys 1 nporpaMMHpOBaHue: IpakTukym : [12+] / LA
Haraesa, N.A. Ky3uenoB. — Mocksa; bepnun : lupekr-Menua, 2019. — 168 c. IBC
Pexxum noctyna: https://biblioclub.ru/index.php?page=book&id=570287

JlutBunenko, B.A. OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS 3a7a4
Ha rpadax : yuebHoe nmocodbue / B.A. JlutBunenko. — Pocros-na-Jlony ; Taranpor :
IOxubIl henepanpHbiil yHUBEepcuTeT, 2019. — 133 ¢. IBC Pexxum nocrymna:
https://biblioclub.ru/index.php?page=book&id=612227

KonecuuxoaT.I". fI3piku nmporpammupoBanus: yueOHoe nocodue / T.I'. Konecnukona.
— Kemeposo : KemepoBckuii rocyaapctBeHHbli yHuBepeuteT, 2019. — 182 ¢. IBC Pe-
»kuM foctyna: https://biblioclub.ru/index.php?page=book&id=573802

Huxomnaes, E.1. O0beKTHO-OpHEHTHPOBAHHOE MMPOTPAMMHUPOBaHKE: yueOHOe TTocoone
/ E.M. Huxonaes. — CtaBponoinb: CeBepo-Kapkazckuii denepanbHblil YHUBEPCUTET
(CK®Y), 2015. — 225 c. BC Pexum nocrymna:
https://biblioclub.ru/index.php?page=book&id=458133

XubikuHa, A.I'. UHpopmanronnsie TexHonoruu: yueoHoe nocodue / A.I'. XHbIkuHa,
T.B. Munkuna. — Ctasponoib: CeBepo-KaBkasckuii denepaibHblii yHUBEPCUTET
(CK®Y), 2017. — 126 c. IBC Pexum nocrymna:
https://biblioclub.ru/index.php?page=book&id=494703

Tabnuma 5.3. Pecypchl nHOOpPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu «HTepHeT»

No HasBanue (aapec) pecypca
/i
1 http://pas1.ru/ 31k Pascal (ITackans). [IporpaMmupoBanue 711 HAUMHAIOITUX
2 | http://www.intuit.ru/department/pl/plpascal/ IIporpamMmMmupoBanue Ha sizbike Pascal
3 http://forcoder.ru/pascal/ Turbo Pascal. Camoyuurens
4 https://stepik.org/course/7/promo ITlporpammupoBanue Ha s3bike C++
5 https://stepik.org ITIporpammupoBanue Ha Python
Tabnuma 5.4. Ilepuoanueckue u3gaHus
Ne HaunmenoBanue
/i
1. http://compress.ru/ Kypuan «Komnerotepllpece»
2. http://www.osp.ru/pcworld/ Kypuan «Mup ITK»
3. http://www.ispras.ru/ru/programming/index.php Kypnan «IIporpammuposanue» Poc-

CHUICKOM aKaJeMHH HayK
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http://biblioclub.ru/index.php?page=book&id=89284
http://biblioclub.ru/index.php?page=book&id=131848
http://biblioclub.ru/index.php?page=book&id=222094
https://biblioclub.ru/index.php?page=book&id=500056
https://biblioclub.ru/index.php?page=book&id=570287
https://biblioclub.ru/index.php?page=book&id=612227
https://biblioclub.ru/index.php?page=book&id=458133
https://biblioclub.ru/index.php?page=book&id=494703
http://pas1.ru/
http://www.intuit.ru/department/pl/plpascal/
http://forcoder.ru/pascal/
https://stepik.org/course/7/promo
https://stepik.org/
http://compress.ru/
http://www.osp.ru/pcworld/
http://www.ispras.ru/ru/programming/index.php

‘ 4. ‘ virlib.eunnet.net/mif (Martematuka, Mudopmaruka, ®uszuka) Kypuaa « MUDy» ‘

Hepeqenb COBPEMEHHBIX l'[pO(l)eCCI/IOHaJ'IBHI)IX 0a3 JAAHHBIX U I/IH(l)OpMaIH/IOHHI)IX cnipaBo4-
HBIX CUCTEM

Bbasel gannsix UTHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/
IBC «YHuBepcurerckasi 6nbamorexa oHaaiin» www.biblioclub.ru
Pecypc comepxut yueOHUKH, yueOHbIe TOCOOUS, MOHOTpaduu, NEPUOANUECKHUE U3IaHus,
CIPaBOYHUKH, CIIOBApH, SHLIUKJIONEANU. B HacTosmee Bpems Bkiatovyaer 6onee 130 Thic. Hanme-
HOBaHMM. Pexxum nocTymna: asis 3aperucTpupoBaHHbBIX MOJIb30BATENEH.
9BC AI'Y Ha miardpopMe amnmapaTHo-porpaMMmHoro kommiekca OO0 KOV
http://adygnet.bibliotech.ru
Pecypc conepkuT 31neKTpoHHBIE aHAOTU TPyIoB npenojasareneid AI'Y. ObecnieunBaet
JOCTYI K HEOOXOIUMBIM JUIsl 00pa3oBaTeIbHOIO Mpolecca u3lanusaM. Pexxum gocrtyna: juis 3a-
PETUCTPUPOBAHHBIX ITOJTH30BATEIICH.
000 «Hayunas 3jiekTponHasi o0ubdauoreka» (H3b) www.elibrary.ru
Poccuiickuii nHQOpMAITMOHHO-aHATTUTUYECKUI OPTall B 00JaCTH HAYKH, TEXHOJIOTUU H
o0pa3oBaHus, B TOM 4KCIIe 3JeKTpoHHbIe Bepcun 6omee 3900 poccuiCKUX HAyYHO-TEXHUUECKHUX
KYPHAJIOB, U3 KOTOPBIX Oosiee 2800 »KypHAIOB B OTKPHITOM JIOCTYTIC.
MexayHapoaHbie 0a3bl JAHHBIX HAYYHbIX U3aHUI
Web of Science https://apps.webofknowledge.com Haykomerpuueckas pedepatuBHas 6a3a
JTAHHBIX KypHaJIoB U KoHpepenuuii. Pexxum nocryna: IP anpeca ynuBepcuteTa
Scopus https://www.scopus.com/search/ — 3To HaykomeTpudeckas pedepaTtuBHas 6aza naH-
HBIX, BXoJsMIas B 0a3y naHHbIX SciVerse kommnanuu Elsevier. SciVerse oObenunsier B cebe Ma-
TEpHAIbl U3 KOJUICKIIMH PEIICH3UPOBAHHOW JUTEepaTyphl SciVerse Scopus, coOpaHus MOTHOTEK-
croBbIx cTaTen SciVerse ScienceDirect. Pexxum noctyna: IP anpeca ynuBepcurera.
zbMATH https://zbmath.org/ PedepatuBnas 6a3a naHHBIX 110 YACTOW M MPUKIAIHONW MaTe-
MaTHKeE.

HNuTepHeT-pecypebl oTKpbITOrO Aoctyna (Open Access)
(MuadopMaimoHHO-TONCKOBBIE (CITPABOYHBIE) CHCTEMBI)
Nudopmanuonnas cucrema «ExmHoe OKHO JocTynma K o0pa3oBaTejibHBIM pecypcam
http://window.edu.ru/ Pecypc obecrieunBaeT CBOOOIHBIN JOCTYI K WHTETPAJIHHOMY KaTaJoTy
00pa3oBaTeNbHbIX HHTEPHET-PECYPCOB, K AIEKTPOHHON OMOIHMOTEKe Y4eOHO-METOIMUYECKUX Ma-
TEPHUAJIOB JIJIsi 00IIeTr0 U MPo(ecCHOHAIEHOTO 00pa30BaHMs U K pecypcaM CHUCTEMBI (eaepaib-
HBIX 00pa30BaTeNbHBIX MOPTATIOB, 00BEIUHIET B €AMHOE HHPOPMAITMOHHOE IPOCTPAHCTBO dJIEK-
TPOHHBIE PECYPCHI CBOOOHOTO JTOCTYTIA JJIsl BCEX YpOBHEH oOpa3oBanus B Poccum.
YHuBepcurerckas nupopmaunonnas cucrema Poceus uisrussia.msu.ru

6. O6pa3oBarejibHbIe TEXHOJIOTUHU

Tabnuia 6. O6pa3oBarebHBIE TEXHOJIOTUHN

Ne Buabl yueOHbIX
HaumeHoBaHue pasjaesia

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

n/n 3aHATHI
1 2 3 4
1. |Knaccudukarus s36IKOB IPO- Jlexnus 1. Jleknus ¢ UCIOJIB30BAHUEM BH-
rpaMMUPOBaHUS. AJITOPUTMBI. neomarepuanoB. MHpopmamoHHo
— KOMMYHHUKAIIMOHHAs TEXHOJIO-
rusl.

Cemunap (1260-
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patopHas pabora)

CamMocTosTenpHast
pabota

PazBepnyTas Gecena ¢ o0cyxe-
HHEM BOIIPOCOB.

KoncynbTupoBaHue u npoBepka
JOMAIIHUX 3aIaHUM TIOCPEACTBOM
3JIEKTPOHHOMU MOYTHI.

OneMeHTHI sA3bIKa (as1(aBuT, CUM-
BOJIbI UT.J.). CTpyKTypa nporpam-
Mbl. ba30BbIE€ KOHCTPYKIMH 5I3bI-
KOB TIPOTPaMMHUPOBAHHS.

Jlekuu 2, 3.

Cemunap (1a60-
partopHast pabo-
Ta).

CamocTosTenpHast
paborta

Jlexuus ¢ UCIIOJIB30BAHUEM BU-
neomarepuanoB. MHpopmaoHHo
— KOMMYHHUKAIIHUOHHAs! TEXHOJIO-
THs.

Pa3zBepnuyTas 6ecena c obcyxe-
HUEM BOIIPOCOB.

KoHcynpTupoBaHue u npoBepka
JIOMAIITHUX 33JJaHUI OCPEICTBOM
AJIEKTPOHHOM IOYTBHI.

CtpyKTypbl U TUIIBI JaHHBIX. [1po-
CTBI€ U CTPYKTYPUPOBAHHBIE THUIIbI
manabiX. O0bekThl. Kiacchl.

Jlexknmu 3 u 4.

Cemunap (1a60-
patopHas pabo-
Ta).

CamocTosTeapHas
pabota

JIeknus ¢ ucnoabp30BaHNEM BH-
neomarepuanoB. MHpopmamonHo
— KOMMYHHUKAIIMOHHAS] TEXHOJIO-
THSL.

Texnomorus Pa3BUTHUA KPUTHUYC-
CKOTI'O MBIIIJICHUWA.

TexHOI0ornu rpynioBbIX JUCKYC-
CUH M Pa3BUTHS KPUTHYECKOTO
MBIIUICHHUS.

KoHcynpTupoBaHue u nposepka
JIOMAIITHUX 33JJaHUH MOCPEICTBOM
AJIEKTPOHHOM MOYTHI.

Omneparopsl.

Jlekuu 5 u 6.

Cemunapsl (J1a-
OopaTopHbIe pa-
0OTHI).

Jlexuuu ¢ UCIIOJIB30BAHUEM BHU-
neomarepuanoB. MHpopmaroHHo
— KOMMYHHUKAIIMOHHAs! TEXHOJIO-
THs.

AHanu3 CUTyalii 1 UMUTAIIUOH-
HBIX MOJIEIEi.

KoHcynpTupoBanue u npoepka
BBINOJIHEHHBIX 33JJaHUH mocpei-
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CamocTosTenpHas
paborta

CTBOM BBICTYILICHUN.

Maccusbl.

Jlexuuu 7 u 8.

Cemunap (1a60-
paropHas pabo-
Ta).

CaMmocTosTenpHast
pabota

Jleknmu ¢ UCIOIB30BaHUEM BH-
neomarepuanoB. MHpopmamonHo
— KOMMYHHUKAIIMOHHAS] TEXHOJIO-
THSL.

TexHonoruu pasHOypOBHEBOIO
o0yueHusl.

AHanu3 cuTyaluuid 1 UMUTALUOH-
HEIX MOJIENE.

KoncynpTupoBanue u nposepka
BBIIIOJIHCHHBIX 3aJJaHUI [TOCPEI-
CTBOM BBICTYIICHUH.

CHMBOJIBEI U CTPOKHU.

Jleknu 9 u 10.

Cemunap (1a60-
paTopHas pabo-
Ta).

Jlekuuy ¢ UCIOJIB30BAaHUEM BH-
neomatepuainoB. MHpopmanmonHo
— KOMMYHHKAIIHOHHASI TEXHOJIO-
T'Hsd.

TexHonoruu pasHoypoOBHEBOIO
o0yJeHwusI.

AHanu3 CUTyalii ¥ UMUATAIIUOH-
HBIX MOJIieei.

KoHcynpTupoBaHue u nposepka
BBITIOJTHEHHBIX 33/1aHUN TTOCpe-
CTBOM BBICTYIIJICHH.

[Ipouenyps! u GyHKINN.

Jlexkmmu 11 n 12.

CemuHapsl (J1a-
OopaTopHbIe pa-
0O0THI).

Jleknmu ¢ BUCIOIB30BaHUEM BH-
neomatepuanoB. MadopmamoHHo
— KOMMYHI/IKaIII/IOHHaSI TEXHOJIO-
TUsl.

AHanu3 cUTyaluii ¥ UMUTAI[UOH-
HEIX MOJIeNEi.

KoncynpTupoBanue u nposepka
BBITNIOJTHEHHBIX 3aJaHUN ITOCpe-
CTBOM BBICTYIUICHUH.

Peanuzanus craHIapTHBIX anro-
PUTMOB 00pabOTKU JAHHBIX CPEJI-
CTBaMH KOHKPETHOU CpPebI Po-

Jlexmun 13 u 14.

CemuHapsl (J1a-

Jlex1mu ¢ UCIoJIb30BaHUEM BHU-
neoMarepuanoB. MHpopmamonHo
— KOMMYHHUKAIIMOHHAS] TEXHOJIO-
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IrPaMMUPOBAHUS.

6opaTopHbIe pa-
00THI).

T'Hs.

AHanus cutyauuii ¥ UMUTaMOH-
HEIX MOJIENE.

KoncynsTupoBanue u npoepka
BBITIOJIHEHHBIX 33JJaHUN TTOCPEI-
CTBOM BBICTYIIJICHHIA.

bubnunorexku Mmomynei.

Jlexnuu 15 u 16.

Cemunapsl (J1a-
OopaTopHbIe pa-
0O0THI).

Jlexuuu ¢ UCIIOJIB30BAHUEM BHU-
neomarepuanoB. MHpopmaioHHo
— KOMMYHHUKAIIMUOHHAs! TEXHOJIO-
THs.

KoncynpTupoBanue u nposepka
BBIIIOJIHCHHBIX 3aJJaHUI ITOCPEI-
CTBOM BBICTYIUICHHUH.
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7. MeToauvecKkue peKOMeHAalMU M0 JUCHUILIHHE (MOIYJII0)
MeToauyeckue peKOMeH AU NMPenoaaBaTesio

N3yuuB conepxaHue y4yeOHOM ITUCLMIUIMHBL, L€J1ecO00pa3sHO pa3paboTaTh MaTpUILy
HanOoJiee MPEANOYTUTENILHBIX METOAOB O0Y4YEeHHUsI U (POPM CaMOCTOSITENbHON pabOTHI CTY/CH-
TOB, a/IEKBATHBIX BHJIaM JIEKLIMOHHBIX U CEMHUHAPCKUX 3aHATHH.

Heo0xonumo mpenycMoTpeTs pa3BuTue (OpM CaMOCTOSTETBHON padoThl, BBIBOAS CTY-
JICHTOB K 3aBEPLICHUIO U3Y4YEHUs y4eOHOH AMCHUIUIMHBI Ha €€ BhICIIMM ypoBeHb. [lo yuebHOMY
IUTaHY IPESYyCMOTPEHO MIPOBEIECHUE PA3HOIO TUIIA 3aHATHI.

[Tpy noAroToOBKE JIEKLIMOHHOTO MaTepuala IpenojaBaresib 00s3aH pyKOBOJICTBOBAThCS pa-
0oueil mporpamMMoi AJis JAHHOTO HampaBieHUs NOAroToBKU. [Ipy ureHuu ekuuii mpenojana-
TEJIb UMEET IPABO CAMOCTOSTENBHO BBIOUPATh (DOPMBI M METO/IbI U3JIOKEHUS MaTepuala, KOTo-
pbie OyIyT ciocoOCTBOBATH KAUECTBEHHOMY €ro yCBOeHUIo. [Ipu 3ToM npenogaBaTesns B ycTa-
HOBJICHHOM IOPSAJIKE MOXET UCI0JIb30BaTh TEXHUYECKHE CPEICTBA 00yUEHUs], UMEIOIINECS Ha
Kadeape ¥ B yHUBEPCHUTETE.

BwMmecTe ¢ TeM, BCSKUI IEKIIMOHHBIN KypC SIBJIIETCS B ONPEAEICHHON Mepe aBTOPCKUM, IIpe-
CTaBIIsIET cOOO0M TBOPUECKYIO IepepabOTKy MaTepraia U HeN30eKHO OTPaKaeT IMUHYIO TOUKY
3peHHUs JIEKTOpa Ha MPEeIMET U METO/IbI €ro MpenojaBaHus. B 3Toil cBsA3M npecTaBisercs elne-
c000pa3HBIM MPUBECTH HEKOTOPHIE OOIINE METOANYECKIE PEKOMEH IAIIUH 10 TOCTPOSHHIO JIEK-
LIMOHHOI'0 Kypca U (hopMaMm ero npenojaBaHusl.

1. IlpoBenenue 3aHATUH C Ay TUTOPUEH CTYACHTOB SIBJISETCS IyOJIMYHBIM BUJIOM JEATEIbHO-
CTH, OIIPENEJIAIOUM psiji crienudruyeckux TpeOoBaHUN K IPEenoaBaTeo:

- [IpenogaBareinb 1OIKEH UMETh ONPSATHBINA BHEILIHUM BHI,

- [IpenonaBarens 00s13aH BiIaleTh KyJIbTypoll peun;

- [loBenenue npemnopaBaTelis Mpy JIFOOBIX CUTYAIUSAX JOJKHO OBITh KOPPEKTHBIM U
JIOCTOWHBIM.

2. BHHMMAaTenpbHO O3HAKOMHUTBCS C METOAMUYECKHMH PEKOMEHJIALMSAMH, NPUBEICHHBIMU B
y4eOHOM JuTepaType Mo U3y4aeMoMy MaTepuany.

3. Tema nexuuu 10HKHA OBITH SICHO U YETKO C(hOpMYITUPOBaHA.

4. Tlepen HayajoM MOAPOOHOTO H3JIOKEHHUS MarTepuaia IesiecooOpa3Ho KpaTKo 0003Ha-
YUTb, O YEM MOUIET PEYD B LIETOM.

5. Ilnan (kKOHCHEKT) JIEKIMU JOJKEH OBITh 3apaHee TIIATEeNIbHO MpojayMaH (mpopaboTaH) ¢
TEM, YTOOBI U3JI0’KEHHE MaTeprasia ObIJI0O CUCTEMHBIM U CTPOTHM.

6. U3nokeHue MOKHO BECTHCHh SICHBIM M UYETKHUM SI3bIKOM, (pa3bl U NPEUIOKEHUS He
JIOJDKHBI OBITh TIEperpyKeHbl MPUYACTHBIMHU, JICCIPUYACTHBIMHU U IPYTUMHU 000pOTaMH, 3aTpy /-
HSIOLIUMU BOCIIPUSITHE CMBICIIA.

7. Omnpenenenus U GOPMYIUPOBKH JOJKHBI COOTBETCTBOBATh COBPEMEHHBIM IpE/ICTaBIIE-
HUSIM O TpPEAMETe U HE JOJIKHBI MPOTUBOPEUUTH MPEICTABICHHBIM OINpPEAEICHUSIM B PEKOMEH-
nyeMoii yueOHoM auTeparype.

8. M3noxenne marepuana JOJDKHO COMPOBOXKIATHCS OOPATHOW CBSI3bIO CO CITYIIATEISIMHU.
Oco060 BakHBIE MeCTa CJIEAYeT BBLACIUTh WU MOBTOPUTH. HEKOTOphIe BONIPOCKH! COMTPOBOKIATH
3aJUKTOBBIBAHHEM MaTepHaa.

9. PucyHKH, BBIIOJIHEHHBIE OT PYKH MEJIOM MJIM MapKepoM Ha JIOCKE, TOJDKHBI ObITh SICHBI-
MU ¥ XOPOILIO BUAUMBIMH C JAIbHUX PAJIOB ayJUTOPHH.

10.TIo BO3MOKHOCTH CJIEIYET CONPOBOXKIATh H3JIOKEHHE (YyHIAMEHTAIBHOTO MarepHasa
pUMepaMu, UMEIOIIMMU MPUKIAIHOE 3HAUEHUE.

11. CrapaTbcst n30erate HEOAHO3HAYHOM TPAKTOBKU PAcCMATPUBAEMbIX BEIMYHUH: CIEIUTH 3a
TEM, YTOOBI pa3HbI€ 10 CMBICITY BETMUMHBI 0003HAYAIIUCH [10-PA3HOMY.

12.1lpu WCHONB30BAHUM TEXHUYECKHX CPEICTB OOydeHHUs (BUACONPOECKTOPOB, CPEICTB
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MYJIBTUMENA | T.I1.) 1aBaTh BO3MOXKHOCTH CTY/JCHTaM JIeJIaTh HEOOXOIMMBbIE 3aITUCH ¥ PUCYHKHU
B KOHCIIEKTax WU MpeaycMaTpruBaTh BOZMOKHOCTh IPEIOCTABIICHUSI MaTepHasa B JJIEKTPOHHOM
WM IPYTOM BHUJIE.

13. AKLIeHTUPOBaTh BHUMAHHUE CTYACHTOB Ha TOM, KaKU€ BEJINYMHBI ABIISIOTCS BEKTOPHBIMH,
a KaKue — CKaJsIpHBIMU.

14. 3noxxeHune matepuaia npeanoyTuteabuee Bectu B cucteme CU.

15. B xoHIIE JIEKIIUK KPATKO MOJABECTH UTOTU U BBHIBOJIBI.

OpnHoit U3 3a7a4 npenogaBaTess, BEAYLIIero 3aHATHS 110 TUCIUILIMHE «ABTOMATHU3ALUS
(U3NIECKOTO IKCIIEPUMEHTAY, SBIISICTCS BHIPAOOTKA Y CTYICHTOB TOHUMAHHSI BAYXHOCTH U TIO-
JI€3HOCTH 3HAHUS TUCIUILTNHBI IS TpOo(eccCHoHaIbHOT0 00pa3oBanus. Pu3nKa SBIIETCS Cpe/l-
CTBOM pEIICHUS NPUKJIAIHBIX 32/1a4 U YHUBEPCAIBHON OCHOBOM JJIsi TEXHHUECKUX Pa3JICIIOB
HAYKH, & TAKXKE COJCPIKUT SJIEMEHTBHI OOIICH KYIbTYPHI.

Metoaundeckasi MOJIENb MPETIOIaBaHusl TUCIUILTHHBI « ABTOMATH3AHS (PU3NIECKOTO
HKCIIEPUMEHTa» OCHOBaHA HAa MPUMEHEHUN aKTUBHBIX METOJIOB 00yueHus. [IpuHiinnamu opra-
HU3AIMH y4eOHOTO MPOIecca SBIISFOTCS:

- BBIOOP METOJIOB MPETOAaBaHMS B 3aBUCUMOCTH OT PA3IMYHBIX ()aKTOPOB, BIHSIOIINX
Ha OpraHMU3aIrIo y4eOHOTO MPoIecca;

- 00BeIMHEHNE HECKOIBKUX METOJIOB B €IMHBIN MPENo1aBaTeIbCKUN MOTYJTb B TENISIX
MOBBIIICHHS 3P HEKTUBHOCTH MpoIecca 00yUeHUS;

- AKTUBHOE y4acTue ciyuiareneid B yueOHOM mporiecce;

- TPOBEJICHUE NMPAKTHYECKUX 3aHSATHMA, ONPEIESISIONNX TPUOOPETEHIE HABBIKOB pellie-
HUSI IPOOJIEMBI;

- TPUBEJCHUE TIPUMEPOB MPUMEHEHHS U3y4aeMOro TEOPETUIECKOTO MaTepraia K peaib-
HBIM MTPAKTUYCCKUM CHTYAIIHSIM.

[To yuebHOMY TUTaHY TIPETYCMOTPEHO MPOBECHHE JICKIIMOHHBIX U Ta00paTOPHBIX 3aHs-
TUH. JIeKnK 9UTaroTCs ¢ UCTIONB30BaHNEM HATTISAHBIX TOCOOUH M AJIEKTPOHHBIX MPE3CHTAIIUH,
C MPUMEHEHUEM MTPOOJIEMHOTO METO/1a, CTUMYJIHPYIOIIETO MMO3HABATEIBHYIO aKTUBHOCTH. B
Hayvalie KaXJI0Tro MPaKTHYECKOTO 3aHSATHUS TPEToIaBaTeb OPraHu3yeT MOBTOPEHNUE U3YYEHHOTO
Ha JICKI[UH MaTepualia o0 KOHTPOJIBHBIM BOTIPOCAaM K JJAHHOMY MPAKTHYECKOMY 3aHSTHIO, BCTIO-
MUHAET CO CTYJCHTaMU MOHITHIHBIN anmapaT, OCHOBHBIE TEXHOJIOTHH 110 TEME MPAKTUYECKOTO
3aHATHA.

[To ypOoBHIO CIIOKHOCTH MPEeIyCMaTPUBAIOTCS CaMble pa3INYHbIe BOIIPOCHI, IIPeroiara-
IOIIHME BOCTIPOM3BEICHHUE U 3aKPETUICHNE TEOPETHUECKOTO MaTepHralia, IPOBEPKY €ro OCMBICIIE-
HUS1, BOIIPOCHI Ha 000011IeHre, aHaTu3 U CHHTEe3 U Jp. O0s3aTeNbHO MpeyCMaTPUBAIOTCS KOH-
TPOJIBLHBIC BOTIPOCHI Ha MPOBEPKY YCBOCHHUS OTIPEICIICHNH KITFOUCBBIX MIOHATHH, 3HAHHE OCHOB-
HBIX TEOPETHUUYECKUX U MPAKTUIECKUX BOTIPOCOB.

Bomnpoce! 1 3amanus 1711 KOHTPOJIS JOJKHBI TTO3BOJIMTE CTYACHTAM CaAMOCTOSITEITHHO
OTIpEeICNIUTh YPOBEHb YCBOCHHSI Y4eOHOTO MaTepHralia o TeMe, MpeACTaBIeHHOTO B IEKIIUHU, Ha
NPaKTUYECKOM 3aHITHN W yKa3aHHOW y4eOHOU JmuTepaType.

Bormpocs! 1151 caMOKOHTPOJISI MOTYT OBITh 3aMEHEHBI MHOTOYPOBHEBBIMH 33 IaHUSIMH.

Lexb OIIEHOYHBIX CPEJICTB - ONPEEIIUTh YPOBEHb YCBOCHUS MaTepHaa:

1 ypoBeHb — penpoAyKTUBHBIH, MPEAMONIATAIONINI JTUIIH BOCIIPOM3BEICHNE MaTepraia u
BBITIOJTHEHHE 3aJaHUH TI0 00pasIly;

2 ypoBeHb — PENPOAYKTUBHO-TIPAKTUUECKUHN, TPEANOIaralonuii OCMbICIICHUE 3HAHUHN U
WX HUCITOJIb30BAHUS HA TIPAKTHKE;

3 ypOBEHb — TBOPYECKUH, TAIONIUI BO3MOKHOCTD UCIIOJIb30BaTh 3HAHUS HE TOJBHKO B
CTaHJAPTHBIX CUTYAIUSIX U M3BECTHBIX BHIAX JCSITEIBHOCTH, HO M B HOBBIX, PaHEE HE3HAKOMBIX.

MeToanuyeckue yKazanusi 00y4aouniuMcs 1o JUCHHUILIHHE
[IpodeccronanpHast MOATOTOBKA B COBPEMEHHBIX By3aX CTPOUTCS 110 MPUHIIUITY «OT T€O-
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PHHM K IPAKTUKE», YTO co3aaeT 06asy A GOpMHUPOBAaHUS YMEHHI U HABBIKOB Ha OCHOBE yCBOE-
HUS TEOpETHUYECKOro MaTepraina. VIMeHHO mosTomy ciieyeT oco0oe BHUMAaHUE YAEATh Kaue-
CTBY YCBOEHMSI TEOPETUYECKOTO MaTepHaa.

Marepuan kaxJ 01 JIEKIIUU T0JIKEH OBITh MPOPa0OTaH: JOJIKHBI ObITh BBIJIEIEHBI ONpe-
JIeTICHUsI, TOHATHS, 3aKOHBI, TEOPEMBI U MX JI0Ka3aTeNbCTBa. JloibKHA OBITh YCBOCHA JIOTHYECKas
CBSI3b AJIEMEHTOB MU3Y4YEHHOro MaTepuaia. [lone3Ho enars OnopHbIN KOHCHIEKT KaXKJON JIEKLIUH.

[Tpu napannensHoi paboTte ¢ yueOHOI TuTepaTypoil He0OX0AUMO KOHCTIEKTUPOBAThH
npopabaTbIBaeMblii MaTepHuall ¢ 00s3aTelbHbIM YKa3aHUEM HUCTOYHHUKA HHpOpMaLUu (aBTop,
Ha3BaHHUE y4eOHMKA, HOMEp CTpaHUIIbI). Bce HEMOHATHBIE MOMEHTHI ClIeIyeT 0053aTEIbHO Pa3o-
Opath ¢ mpemnoaaBaTesieM Ha 3aHATHU Win B pamkax KCP.

[Tocye BBIMOHEHUS IPAKTHUECKUX 3aJJaHUN, 00YYaIOIIUIiCS JOJDKEH 3HATh CTPYKTYPY
COOTBETCTBYIOILET0 MPOrPaMMHOI0 00ECIIeYeHUs], Er0 OCHOBHBIE (DYHKLIMH, ITPABUIIA
MCIIOJIb30BaHUs €0 110 HA3HAYEHMUIO.

TexHos0rus BBINOIHEHUS 3alaHUi eJMHOO0pa3Ha 1 BKIIOYAeT B ce0s clieAyroline
JTaMbl:

- TEOpeTHYEeCKOe YCBOEHHE MaTrepuana B 00beMe MAHHBIX METOAMYECKHX YKa3aHUH U
COOTBETCTBYIOILIMX Pa3JIEl0OB Kypca JEKLHU;

- TIpakTU4eckas paboTta (BBITIOJIHCHHE 3adaHul padoT);

- MOJy4YEHHE 3aJaHusl Ha CaMOCTOSATENIbHYIO paldOTy, OCMBICIIEHHE €0 U IPOBEJICHUE
HEOO0XOUMBIX MOArOTOBUTENbHBIX Pa0OT;

- BBINIOJIHEHUE 33JJaHMsI C UCII0JIb30BAHUEM BBIUNCIUTEILHOW CUCTEMBI;

- o(opMmIIeHHE OTUETA;

- 3aIlIUTYy BBIIIOJHEHHOU pabOTHI.

Kaxnas npaktudeckoe 3a/laHie pacCYMTaHO Ha JIBa WM TPH ayAUTOPHBIX daca.

B nauase 3aHATHS B YCTHOH (popMe MPOBOAUTCS KOHTPOJIb HA IOIYCK O0YyYaromuxcs K
BBINIOJIHEHMIO 3a7aHus. [loce BeInonHeHus 3a1anus o0ydaronuecs IpeIbsBISIIOT Perno/iaBa-
TEJI0 Pe3yJIbTaThl Pa0OThI, IPECTABICHHBIE B BUJIE PUCYHKOB, CXEM, IIPOrpamMmm, TabJIHIl U rpa-
¢bukoB, nHbIX 3anucell. [IpenogaBarens olleHNBAET BhINOIHEHHE paboTHI 1o mikaie oT 0 10 5
6asu1oB. 3amuTa COCTOMT B MHIUBUAYAIbHOM COOECEIOBAHNH 110 TEOPETHUECKOM U MpaKTHye-
ckoit yactu. Ecan oOyyaroniuiicst BHINOJHUII U 3aLIUTHII BCE 3aJjaHKsl B IIOJTHOM 00bEME, TO MAK-
CHUMaJIbHOE KOJMYECTBO 0AJUIOB, KOTOPOE OH MOXET MOJIY4YHThb, cocTaBisieT 30 6amios.

[Tox camocTosiTenbHON pabOTOM CTYJEHTOB MOHUMAIOT YUeOHYIO J€ATeIbHOCTh CTY/IEH-
TOB, KOTOpasi OpraHW30BaHa MPEroAaBaTeIIMU, HO OCYIIECTBISETCS CTYJIEHTOM 0e3 Hemocpe.-
CTBEHHOT'O y4yacTHs IpernojaBaTeliss B yueOHOW JedTeabHOCTH cTyaeHTa. Bece Buabl camMocTos-
TEJIbHOM pabOTHI CTYJICHTOB MO JUCIMILIMHE MPEICTaBIeHbl B (POH/IE OLIEHOYHBIX CpeACTB. YeT-
Kasi OpraHu3aIys CaMOCTOSITEIbHONW paOdOTHI CTYACHTOB jenaeT ee dpdexkTuBHOM. ITO obecrie-
YHUBAETCS MPEAOCTABICHUEM CTYyJIEHTaM: YUYE€OHbIX U y4eOHO-METOIMYECKUX MOCOOMii; TeMaTH-
YECKUX IJIAHOB JIEKIUH, TPAKTUUECKUX 3aHATUH, 00pa3I[0B KOHTPOJIBHBIX PadOT, TECTOB, KEMCOB
U Jp.; IEpeYHs 3HAaHUN U YMEHUI, KOTOPBIMU OHU JOJDKHBI OBJIAJIETh NIPU U3YYEHHUU JTUCLUIUIN-
HBI;, MHQOpPMAIMK O MpoLEeAype clay 3adeTra U dk3ameHa U Jip. OTBETHl MPEJCTABISIOTCS B
NUCbMEHHOU (hopMe (IeuaTHOM, HEMOCPEICTBEHHO MPETOAaBATEINI0, WIN JIEKTPOHHOI).

CamocTtosaTenbHas paboTa CTyJEHTa SBIISETCS OCHOBHBIM CPEACTBOM OBJIAJICHUS Yy4yeo-
HBIM MaTepHuajoM BO BpeMs, CBOOOAHOE OT 00s3aTeNbHBIX YUeOHBIX 3aHATHI. OHa BKIIOYAeT B
ce0sl BBIMOJIHEHHWE Pa3jIMYHOTO pojia 3aJaHHil, KOTOpble OpUEHTHPOBAHBI Ha Ooiiee TIyOOKOe
YCBOEHHE MaTepHaia h3ydaeMod AUCHUILTUHBL. [To kKaxmoil Teme yuyeOHOW AMCIUIUIUHBI CTY-
JEHTaM TpeaiaraeTcs nepeueHb 3aJaHuii JUIsi CaMOCTOSATEIbHON pabOoTHI.

K BBINOJMHEHUIO 3alaHUM JJIsI CAaMOCTOSITENBHON paOOThl MPEABSABISIOTCS CIEAYIOIINE
TpeOOBaHUSA: 3aJaHMsl JOJKHBI UCIIOTHATHCSA CAMOCTOSITENBHO U MIPEACTABIATHCS B yCTaHOBIICH-
HBIH CPOK, a TaK)Ke COOTBETCTBOBATh YCTAHOBJICHHBIM TpeOOBaHUAM 10 odopmieHuto. CTyaeH-
TaM CJIeZlyeT: PyKOBOJCTBOBAThCS TPAPUKOM CaMOCTOSATENbHOM pabOThl, BBINOIHAT BCE IIAHO-
BbIC 33/1aHUS, BBIJIAaBAEMbIEC MIPEMOIaBaTeNIEM Il CAMOCTOSTEILHOTO BHITIOJIHEHUS, U pa3duparth
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Ha CEMHHAapax U KOHCYJbTAlUAX HESICHBIE BOMPOCHI; PU MOATOTOBKE K IK3aMEHY MapauieIbHO
npopalaThIBaTh COOTBETCTBYIOIIME TEOPETUYECKUE W MPAKTHUECKHE Pa3/esbl JUCIUIUINHEI,
(bUKCUpys HEICHBIE MOMEHTHI [T UX 00CY>KACHUS Ha KOHCYJIBTALIUH C TIPENoJaBaTeIeM.

CamocrosiTenpHas padoTa CTyACHTOB SIBJISIETCSl 00s13aTEILHBIM KOMIIOHEHTOM 00pa3oBa-
TEJILHOTO MpOIlecca, TaK KaKk OHa 00eCreunBaeT 3aKpeIuieHHe MoJyyaeMbIX Ha JIEKIIMOHHBIX 3a-
HATUSAX 3HAHWH ITyTE€M NPUOOPETEHUS HABBIKOB OCMBICICHHS M PACIIMPEHHS UX COJEp)KaHUS,
HaBBIKOB PEIICHUS aKTyaJbHBIX Mpo0i1eM GOPMHUPOBAHUS OOLIEKYIbTYPHBIX H MPO(ECCHOHATD-
HBIX KOMITCTCHIMH, HAyYHO-HCCIIEA0BATEIbCKON JEITEIFHOCTH, TIOATOTOBKY K CEMUHapam, Jia-
060opaTopHBIM paboTaMm, ca4Ye 3a4€TOB U SK3aMEHOB.

[ToaroroBka K MPOMEXKYTOYHOM aTTECTALlMM BEAETCS HA OCHOBE ITOJIyYCHHOTO JICKI[HOH-
HOT'O MaTepHaja U PeKOMEHIOBaHHOM JIUTEpPaTypbl, OCMBICICHUS PaOOThl HA MPAKTUYECKUX 3a-
HATHAX U CAMOCTOSITETIBHOM PabOTHI.

8. O0ecnevyenne 00pa3oBaTeIbLHOIO NMPOIECCA AJIs1 JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbSI H HHBAJIH/I0B

B xone peanu3zanyu TUCIMILTHHBI UCTIONB3YIOTCS CICAYIONINE TOTIOJTHUTEIEHBIC METOIbI
00y4YeHHs, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTallii 00y4aromuxcs B
3aBUCUMOCTH OT WX WHIAMBHYaJIbHBIX 0COOCHHOCTEH:

® IS CJICTIBIX U CJIA0OBUISIIUX:

- JIGKIUU OQOPMIISIOTCS B BUJIE HJIEKTPOHHOTO JJOKYMEHTA, JOCTYITHOTO C MIOMOIIBIO KOMITb-
I0TEpa CO CIeNUAITU3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHHEM;

- TUCbMEHHBIC 3a/laHUs BBHIMOJHAIOTCS HAa KOMIBIOTEPE CO CIEHUAIU3UPOBAHHBIM IIPO-
IrpaMMHBIM 00€CIICYCHUEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecreunBaeTcs MHIUBHUIyaJIbHOE paBHOMEpHOE ocBelieHne He meHee 300 Jrokc;

- Q7S BBIOJNHEHHS 3aJlaHUsl TIPU HEOOXOJIUMOCTH TIPEJAOCTABISETCS YBEIMYHBAIOIICE
YCTPOHCTBO; BO3MOXHO TAaK)K€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEITMUNBAIOIINX YCTPOUCTB;

- MIMCHMEHHBIC 33JaHusT OPOPMIISIOTCS YBEIIMYCHHBIM MIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCA B YCTHOM (hOpMe MIIM BBITTOTHSIOTCS B MUCBMEHHOH (opMe Ha
KOMITBIOTEPE.

® JUIS TIIYXHX M CI1a0O0CITBIIIAIIHX

- JeKnuu oOpPMIIIOTCS B BUJIE 3JEKTPOHHOTO JIOKYMEHTA, JINOO MPENOCTaBISIETCsl 3BYKO-
YCHJIMBAIOIIAS alapaTypa HHIUBUIYaJTbHOTO TI0JIh30BAHUS;

- MMCHbMEHHBIE 33JJaHHs BBITOJIHAIOTCS HA KOMIIBIOTEPE B MUCHMEHHOM (hopMe;

- DK3aMeH U 3a4€T MPOBOJATCS B MUCbMEHHON (hopMe Ha KOMITBIOTEpPE; BO3MOXKHO TIPOBEJIEC-
HHE B (hOpME TECTHPOBAHUSI.

e IS JIWI C HAPYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO ammapaTra:

- JIGKIIUU O(POPMIISIOTCS] B BUJIE DJIEKTPOHHOTO JJOKYMEHTA, JOCTYITHOTO C IIOMOIIBEO KOMITb-
I0TEpa CO CIENUANTN3UPOBAHHBIM POTPAMMHBIM 00ECTICUCHUEM;

- TMCbMEHHBIC 3aJIaHUs BBIMOJHSAIOTCS HAa KOMIBIOTEPE CO CIECIUAIU3UPOBAHHBIM IPO-
TPaMMHBIM 00€CTICUeHUEM;

- 9K3aMEH U 3a4€T IPOBOJIATCS B YCTHOM (DOpME MITM BBITTOJTHSIOTCS B TUCbMEHHON (popMe Ha
KOMITBIOTEPE.

[Tpu1 HEOOXOMUMOCTH TIPETyCMaTPUBACTCS YBEITUYCHUE BPEMEHH IS TIOATOTOBKU OTBETA.

ITponienypa npoBefieHHs IPOMEKYTOYHOM aTTeCTallMu A OOydaroLIUXcsl yCTaHaBIMBA-
eTcsl ¢ y4éTOM MX MHAMBHUIYAJIbHBIX NCUX0(pU3NYECKUX ocoOeHHocTel. [Ipomexyrounas arre-
CTalMs MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.

[Tpu mpoBeneHNH TPOIETYPHl OLECHUBAHUS PE3yJIBTATOB OOyUEHHS IMPEIyCMaTphUBaeTCs
UCIIOJIb30BaHUE TEXHUUECKUX CPEJCTB, HEOOXOJUMBIX B CBSI3U C MHAWBUAYAJIbHBIMU OCOOEHHO-
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CTAMU 00yYaromuxcs. DT CPEACTBA MOTYT OBITh MPEAOCTABICHBl YHUBEPCUTETOM, MIJIM MOTYT
UCIIOJIB30BaThCsl COOCTBEHHBIE TEXHUUYECKUE CPEICTBA.

[TpoBenenue mporeaypsl OLEHUBAHUS PE3YNIBTaTOB OOYUYEHUs JIOMYCKAeTCs C UCTOIb30Ba-
HHUEM JMCTAaHIIMOHHBIX 00pa30BaTEeIbHbIX TEXHOIOTHH.

ObecneunBaeTcs JOCTyN K MHPOPMAIMOHHBIM U OMOIHOTrpaduecKuM pecypcam B CeTH
WuTepHeT A Kaxaoro odyvaromerocs B (popMax, aJanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3]10-
POBBSI U BOCIIPUSATHUS HH)OPMAITHIH:

® IS CJICTIBIX U CJIA0OBUISIIUX:

- B IIe4aTHOU (hopMe YBEIIMUECHHBIM HIPUPTOM;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayamnodaiina.

e JUIS TUIYXHX M CIA0OCIBIIIAIINX:

- B IeyaTHou popme;

- B (hopMe 2IeKTPOHHOTO TOKYMEHTA.

e Ui O0yYaromuXcs ¢ HAPYUICHUSMHU OMOPHO-/IBUTaTEIBHOTO arapara:
- B [le4aTHO ¢opme;

- B popMe JIEKTPOHHOTO IOKYMEHTA;

- B hopme ayauodaiina.

VYdeOHbIe ayIUTOPHUH JIsi BCEX BUIOB KOHTAKTHOW M CaMOCTOSITEIBHOM paboThI, Hay4dHast
6ubnMoTEeKa M MHbIE MOMEUICHUs A OOy4eHHUs OCHAILEHBI CIELUAIbHBIM 00OpYJOBaHUEM U
y4eOHBIMH MECTaMHU C TEXHUYECKIMH CPEJCTBAMU O0YUCHHUSI.

9. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHue JUCUUIIMHBI (MOTYJI51)

Jlex1IMOHHBIE 3aHATHUS TPOBOJIATCS B Ay IUTOPHUSX, IPEIOCTABIIEMBIX JeKaHATOM (ha-
KYJITETa B COOTBETCTBUH C PaclucaHueM. JICKIIH COMPOBOXKIAIOTCS MTPE3CHTAIMSIMHE, TIPE/I-
CTaBJISIEMBIMU Y€pe3 MEAUANPOCKTOP U UHTEPAKTUBHYIO IOCKY MIIU TEJIEBU30P C BHIXOJOM B
cetb MHTEpHET.

OTtnenbHBbIE 3aHATHUS MPOBOJSITCS B CHEIHATM3UPOBAHHBIX JIA0OpaTOpusAxX - Jaboparo-
pusix Kadeapsl TEOPETUIECKON (PU3UKH IS JIEMOHCTPAIIMU YKCTIEPUMEHTOB.

Crienmanu3upoBaHHbIe JabopaTopuu - T1abopaTopuu Kageapsl TeOpeTUIECKON (HU3UKU
(U1 IEeMOHCTpaIMK HEOOXOIUMOTO 000PY/I0BAHUS, TEPCOHATBHBIX KOMIIBIOTEPOB, UMEIOIINX
BBIXO/I B INIOOAJIbHBIE CETH):

v nabopaTopusi KOMIBIOTEPHOTO MojieNiupoBanus (aya. 328).

Ha oTnenbHbIX 3aHATHAX HEOOXOAMMBI BUACOMPOEKTOP € SKPAaHOM (MJIM KOMIBIOTEP-
HBIN KJ1acc), 000pyaoBaHue 1a00paTOpuil 1 KOMIIbIOTEPHI.

Jlnst 0OpabOTKM TaHHBIX MCTIOIB3YIOTCS AJICKTPOHHBIE Tabmuibl u3 maketoB MS Office
(Excel) nu OpenOffice (Calc). Ilo xenanuto oOydaromerocs Takxke MOI'yT IPUMEHAThCS U1 3THX
ueneit Matlab wiim Maple.

KommiekT IMIeH3HOHHOT0 M CBOOOHO pacIpoCTPaHsIeMOro MporpaMMHOTo obecrneue-
HUS, B TOM YHCJIE OTEYECTBEHHOTO MPON3BOCTBA.

[Tporpammuoe obecnieuenue 11K ayn. 3236, 328, 329 u HoyTOYKa [Tl TPE3EHTAIHI:

JInneH3snoHHoe nmporpaMmmHoe odecreueHme

— omeparnrionHas cuctema Microsoft Windows Professional 7 Russian Upgrade
Academic OPEN. Microsoft Open License No 48824880;

— oucubrit maket nmporpamm Microsoft Office 2007 Russian Academic OPEN. Microsoft
Open License No 45084044.

CB000IHO-pacpoCTpaHsieMOe MPOrpaMMHOE 00eCIIeUEeHHUE:

— TeXworks - pabouas cpena cUCTeMbl KOMIIBIOTEPHOMN BEPCTKH (PU3HKO-
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MaTeMaTUYECKUX TEKCTOB;
— Free Pascal — yauBepcanbHbIii komnuisitop Pascal ¢ OTKpBITBIM HCXOAHBIM KOJIOM;

— Python(x,y) — GecrimatHoe mporpaMMHOe obecrieueHue Ui HayYHbIX U HHKCHEPHBIX
pa3pabOTOK, YHCIIEHHBIX PACUETOB;
— OpenOffice Impress nmakeT 0(pUCHBIX TPUITOKESHUH.
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10. JIncT perncrpanum u3MeHeHUil

Howmep Howmepa nucros OcHoBaHue [Hara
, U1l BHECE- - -

WSMEHE- | savie: | Ho- | amHymH- [Mognucsr | Pactmdpos [Hara BBEJE
HUS HHA U3ME- Ka TIOJIITHCH HUS 13-

HCH- BbIX | POBAaHHBIX

HCHUA
HBIX MCHCHUA
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