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1 Henu ocBOeHMS TUCHUILIHHBI (MOIYJIA)

Llenssmu ocBoeHUs qUCHUIUTHHEI «[IpHKiIazHOE TPOrpaMMUPOBAHNEY SBIISIOTCS
O3HAKOMJICHUE CTYJICHTOB C COBPEMEHHBIMH METOJaMH AITOPUTMHU3ALINH,
O3HAaKOMJICHHE CTYACHTOB C OCHOBHBIMH ITapaJUTMaMHU COBPEMEHHOTO IPOrPaMMHUPOBAHUS,
O3HAaKOMJICHHE CTY/IEHTOB C COBPEMEHHBIMH METOAAaMH ITPUMEHEHUS [IPOrPaMMHBIX CPEJCTB
ISl MH)KEHEPHBIX PacueToB
(dbopMHpOBaHKE y CTYIEHTOB YMEHHMH CaMOCTOATEIBHO OCBaMBaTh COBPEMEHHBIE CpPEICTBA
pa3pabOTKU IPOTrPaMMHBIX MPOTYKTOB.
JInst ToCTIKeHMsT IOCTAaBJICHHBIX Lesell B Kypee «[IpukiagHoe mporpaMMupoBaHue) pela-
IOTCSI 3aJa4H:
M3ydeHHe Ha HHTYUTUBHOM YPOBHE MOHSATHUS 00 alropuT™MeE;
n3yudeHue cnenu(puKy MaluHHON apu(METHKH;
OCBOEHHE METOJIOB IOCTPOCHUS U BEPUPHUKALIH AJITOPUTMOB;
OCBOEHHE COBPEMEHHBIX METOOB IPOrPaMMHON peai3alny aJroOpuTMOB;
OCBOEHHE METOJIOB BepU(HUKAIINH, OTIIKU U MOAECPHU3ALMH IIPOTPAMMHOTO IPOTyKTa

2 MecTo TUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTeibHOM NPOrpaMMbl
NMOAr0TOBKH 0aKajaBpa (MarmcTrpa, Ceumajaucra)

Z[I/ICI_II/IHJ'II/IHa «HpI/IKJ’IaHHOG IIporpaMMHUpOBaHUC» BXOJAUT B BAPUATHBHYIO YaCTb 6noka 1 00-

pa30BaTeNbHON IIPOrPaMMBI.

pe3yn

JUis u3ydeHus: TUCHMIIMHBI HE0OXOAUMBI 3HaHMS (YMEHHUs, BIAJIeHUs1), CHOPMHUPOBAHHBIE B

pTaTe U3YUCHHS CICTYIONNX AUCIUTUINH:
MmaremaTuku (0a3oBast 4acTh 0J0Ka 1 00pa3oBaTenbHOM MPOrpaMMbl). 3HAHUS, YMCHUSI U Blia-
JIeHUs, TTOJIyYeHHbIE TIPU U3YYEHUHU JaHHOM AMCUUIUIMHBI, TO3BOJAT 00y4YaroIUMCsl OCBOUTh
peann3aIo MaTeMaTHIeCKUX METOJIOB B COBPEMEHHOM IPOTPaMMHOM 00€CIIeYeHNH,
uHpopmatuku (0a3zoBast yacTh Onoka 1 oOpa3oBaTenbHOI mporpammbl). 3HAHUS, YMEHHUS U
BJIJICHUSI, TTIOJIyY€HHBIE IPU U3YYE€HUH JAHHOW TUCHMIUIMHBIL, SBISIOTCS OCHOBOH Uil OCBOE-
HUS CPEeICTB 00pabOTKU UHPOPMAIIHH;

3HaHus (YMEHMs, BIaJIEHUs), MOJyYeHHbIE NPU MU3yYeHUU JaHHOM IUCIMILIMHBI Oy1yT HE0O-

XOJUMBI MIPU U3YUCHUHN JUCHUIIIMHBI ((HH(bOpMaHI/IOHHBIG TEXHOJIOTUM B TEXHUYCCKOM CCPBUCC U
CCTU B OTpaCIn» U IJId BBITIOJIHCHUA BBIHYCKHOP’I KBaJIH(i)I/IKaI_[I/IOHHOﬁ pa60TBI.

3 KomnereHuuu 06yqalomer0ca, (l)opanyeMble B pe3yJbTaTe 0OCBOCHUA

AUCHUILUIMHBI (MOAYJIs) M INIAHMPYeMble pe3yJabTaThl 00y4eHust

B pesynbraTe ocBoenms aucturuinHbl (Moayisi) «IIpukiagHoe mporpaMMupoBaHuey o0ydaro-

IIMHACS TOJDKEH O6Jla,Z[aTB CJICAYIOUMHU KOMIICTCHIIUAMMU:

CrpyKTypHBIH
DIIEMEHT [Tnanupyemble pe3yabTaTbl 00yueHHs
KOMIETEHIINU
OIIK 1 — o0Gmagaet ciocoOHOCTHIO pelIaTh CTaHAAPTHBIE 3a/1a4l MPOPEeCCUOHATBHOMN eATEIbHOCTH

Ha OCHOBE MH(POPMAIIMOHHOM 1 6MbIuorpaguueckoil KyJIbTyphl ¢ IPUMEHEHHEM HH(OPMAallMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI U C Y4€TOM OCHOBHBIX TpeOOBaHUI MH(OPMAIIMOHHOM Oe30macHo-

CTH.

3HaTh

— 0a30BbIC TOHATHUS: AITOPUTM, TIPOTPaMMa Ha SI3bIKE BBICOKOTO YPOBHS, KOMITH-
JISUS/MHTEPIIPETAINs, OTIaKa TPOrPaMMHOTO KOJ1a; OCHOBHBIE DJIEMEHTHI TPO-
rpaMMbl — CJIEIOBaHUE, BETBIICHUE, LIUKII; OCHOBBI POrPAaMMUPOBAHUS B CPENE
COBPEMEHHBIX HAYYHBIX MPOTPAMMHBIX CHCTEM; METOJbl HCIIOIh30BaHMS 00Jady-
HBIX TEXHOJIOTHIA; OCHOBBI KOMITBIOTEPHOI 0€30MacHOCTH;

— MeToapl JEKOMITO3UIIMK TPEIMETHONH 00JIaCTH B MPOIIECCE MPOSKTUPOBAHUS
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CTpyKTypHBII

DIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIIUH
[IPOrpaMMbl; METO/bI PALIMOHAIBHOIO PA3/EIECHUs IPOrpaMMbl Ha (YHKLHHU; Me-
TOJIbl MCIIOJIb30BAaHUS IPOIPAMMHBIX CPEICTB, NPEJOCTABISEMBIX COBPEMEHHBIMU
Hay4YHbIMH [TPOrPaMMHBIMH CUCTEMaMHU,
YMeTh — MPOBOJAUTH AITOPUTMHU3ALMIO TUIIOBBIX BBIYMCIUTENBHBIX 337a4 U 3a/1a4 00pa-
OOTKHM JaHHBIX; 3aMCHIBATH AITOPUTM Ha S3bIKE MMPOrPAMMHPOBAHUS BBICOKOTO
YPOBHSI, BBIIOJIHATh OTJIAAKY IPOTPaMMBI,
— TMpPOBOJAUTH AITOPUTMHU3AIMIO BEepOANTbHO TOCTABICHHBIX 3a/a4; BBINOJHATH
paszeneHue IporpaMMbl Ha QYHKIMU; BBITOJHSITh IOCTPOECHUE CUCTEMBI;
Buaners — METOJaMHM PalMOHAIBHOI'O MCIIOJb30BaHUSA BCTPOCHHBIX CPEJICTB UCIIOJIb3Yye-
MOM Cpezibl MPOrpaMMHUPOBAHMS;
— METOJaMH HCIOIB30BaHMU BCTPOCHHBIX CPEACTB BU3YAIH3AINH PE3YIHTATOB PaOOTHI
IIPOIPAMMBI.
CtpyKTypHBIT
3JIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHINH

IIK -11 — obmagaeT criocOOHOCTBIO BBIMTOIHATH PAa0OTHI B 00JIACTH MPOU3BOICTBEHHOMN JCATEIHHOCTH
1o HH(GOPMAITMOHHOMY OOCITY)KHBaHHIO, OCHOBAM OPraHU3alliy IPOU3BOJICTBA, TPYIA U YIIPABICHUS
MIPOU3BOJICTBOM, METPOJIOTHYECKOMY 00ECIICUCHUIO M TEXHUYECKOMY KOHTPOJIIO

3HaThb

— OCHOBBI METOOJIOTHH IIPOrPaMMHON 00paOOTKU MPOM3BOACTBEHHOM M TEXHO-
JIOTHYECKOM HH(POPMAIINH;

— METOJOJIOTHIO PACYETOB MapaMETPOB TEXHOJOTMUYECKUX IPOIECCOB M (PYHK-
[IHOHUPOBAHHUSI TPOU3BOICTBEHHOTO 000PY/I0BaAHHUS;

— TPHUHIUIBI padOTHl C COBPEMEHHBIM HAYUYHBIM U HHXCHEPHBIM MPOTPAMMHBIM
obOecIeyeHneM.

YMmeTn

— pa3pabaTbhIBaTh CXeMbl KOMIUIEKCHBIX PACYe€TOB MapaMeTPOB TEXHOJIOTUYECKUX
MPOILECCOB U (PYHKIIMOHUPOBAHUS 00OPYIOBaHUS,

— HCINOJb30BaTh B CBOMX IIPOrpaMMax CpeACTBa, MPEAOCTaBIsIeMble HAYYHbIM U
MHXEHEPHBIM ITPOTrPAMMHBIM 00€CIIeUeHUEM;

— BBIABJIATH U YCTPAHATh NPUYMHBI OIIMOOK B pacyeTax napaMeTpoB TEXHOJIOTH-
YEeCKHX MPOLIECCOB U (PYHKIIMOHUPOBAHUS 000PYAOBaHMS.

Bnanets

— MCETOAaAMHU HpOFpaMMHOﬁ peamu3anuu pacyeToB IMApPpAMETPOB TEXHOJOTHMYCCKUX
MPOILIECCOB U (DYHKIIMOHUPOBAHUS 00OPYAOBAHUS;

— METOJaMM MOJACpHU3AIUU ITPOTrPaAMMHBIX CPEIACTB pacucTa HapaMeTpOB TEXHOJIOI'U-
YEeCKHUX MPOLIECCOB U (PYHKIIMOHUPOBaHUSI 000pyT0BaHUS.




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOTYJIs1)

OO01mast Tpy10eMKOCTh TUCIUIUINHBI COCTaBisieT 3 3adeTHble enuuuiel 108 akan. gaca, B ToM yuce:

— KOHTakKTHas pabota — 15 akasn. yaca:
— aynurtopHas — 14 akan. 4acos;
— BHeayauTopHas — 1 akaj. Jaca;

— camMocTosTenbHas padora — 89,1 akan. vaca.
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1. Paznen 1. OcHOBBI mporpaMMHpOBaHUS. 4
1.1. Tema. UaTyntuBHOE TIoOHATHE 00 anmro-| 4 | 0,5 1 5 CamocrosiTeTbHOE U3yUEeHHE becena — oOcyxnenue. OIllK-1
put™me. CpoiicTBa anroput™ma. Cpencrsa 3a- y4eOHOM U HAyYHOU JIUTepaTyphl. | Y CTHBINA OIIPOC. 38
nucu anropurma. [loHsTHe o mporpaMMHOM ITK-11 -
npoaykTe. THIONOTHS TPOrpaMMHBIX TIPO- 3y
JTYKTOB.
1.2. Tema. OcHoBHbIE TOHATHUS CTpyKTypHO-| 4 | 0,5 1 10 CaMocTosATeNbHOE U3YUYEHNE becena — oOcyxnenue. OIIK-1
ro nporpammupoBanus. IIporpamma, kak cy- yueOHOW 1 HAyYHOU JIUTEepaTypbl. | AHATIU3 MPOrPaMMHOTO KOJa. |38
NEPIIO3UIMA OCHOBHBIX CTPYKTYp. Kommuis- IMonroroBka k mabopaTopHoMy | YCTHBIN orpoc. ITK-11 -
WSl U MHTEPIpETanus. 3amnuch MPOTrPAMMBI. 3aHSTHIO. 3y

IlonsaTue o Tunu3amuu. Tumnel gaHHBIX. Jlei-
CTBHS HaJl JaHHBIMU. JIMHEHHbBIE aJTOPUTMBI
U IpocThle nepeMeHHble. CTaTuyecKkue mac-
CUBBI. YCIIOBHBIE ONEPATOPHI. Y CIOKHEHHE
aIrOpUTMOB — BETBIICHHE. L[MKIIBI € 3apaHee
W3BECTHBIM KOJMYECTBOM MOBTOpeHUM. [{Hk-
JIbl C 3apaHee HEU3BECTHBIM KOJMYECTBOM

Brimonnenue nabopaTopHoit pa-
OOTBI.




AynutopHas
KOHTaKTHas paboTta
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nosropenuit. [Ipen- u mocrycnosus.
Hroro no pazneny 4 1 2 15 IIpoBepka KOHTPOJIbHOM
padoThI
2. Pa3nen. PazpaboTka nporpamMm ¢ pazpuroii| 4
CTPYKTYpOi
2.1. Tema [Tonsatue o ¢pynknuu u npornenype.| 4 | 0,5 0,5 5 CamocrosiTeTbHOE U3yUECHHE becena — oOcyxnenue. OIllK-1
@opmanbHble U (AKTUYECKUE TMapaMeTphI. yueOHOW U HAyYHOU JTUTEepaTyphl. | AHATU3 TPOTPAMMHOTO KOJIa. |38
[lepenaua mapaMeTpoB 1O ajapecy W 3HaYe- [ToaroroBka k taboparopHomMy | YCTHBIN OIpOC. IIK-11 —
HHUIO. 3aHSTHIO. 3)8
Brimonnenue maboparopHoit pa-
OOTBHI.
2.2 Tema. Ctpykrypbl, MaccuBbl cTpykTyp.| 4 | 0,5 0,5 10 CamocTosiTeIbHOE U3yUCHHE becena — oOcyxnenue. OIllK-1
JlnHaMHYECKHE MaCCHBBHI. yueOHOW U HAyYHOU JTUTEepaTyphl. | AHATTU3 TPOTPAMMHOTO KOJIa. |38
[ToaroroBka k jaboparopHomMy | YCTHBIN OIpoOC. IIK-11 —
3aHSTHIO. 3)8
Brimonnenue mabopatopHoil pa-
OOTBHI.
Hroro no paszgeay 4 1 1 15 IIpoBepka KOHTPOJIbHOI
padoThI
3. Paznen. [IporpaMMupoBaHuie HHXKEHEPHBIX | 4
IIPUJIOKEHUH.
3.1. Tema. OcHOBBI TIpOorpaMMupoOBaHHs B| 4 1 1 12 CamocTosTeTbHOE H3yUYCHHE becena — oOcyxnenue. OIllK-1
cpene Matlab / Octave. Mcnonbs3oBanue On- yueOHOI U HAyYHOU JTUTEepaTyphl. | AHATTU3 TPOTPAMMHOTO KOJIA. |38
line Bapuanta Octave m 00na4HOrO XpaHH- [ToaroroBka k maboparopHoMy | YcTHBIN onpoc. 1IK-11 —




AynutopHas
KOHTaKTHas paboTta
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muma. [IpocTeie mnepeMeHHblE, MaTPHUIBI, 3aHSTHIO. 3)8
BekTopel. «Toueunas» Hortamms B Matlab / BrimonHenue 1abopaTopHoi pa-
Octave. OOTHI.
3.2. Tema. MHcnonn3oBaHne aHOHUMHEIX| 4 1 2 10 CamocrosiTenbHOE U3yUECHHE becena — oOcyxaenue. OIlIK-1
¢yukuuii 8 Matlab / Octave. IIporpammuoe y4eOHOW U HAyIHOU JIUTepaTyphl. | AHATTU3 TPOrPAMMHOTO KOJIA. |36
UCIOJIb30BaHUE BCTPOCHHBIX TIpaduuecKux [ToaroroBka k mabopatropHoMy | YCTHBIH ompoc. 11K-11 —
cpeacts B Matlab / Octave. 3aHSATHIO. 3)8
Brimonnenue nabopaTopHoi pa-
OOTHI.
3.3. Tema. IIporpammnHoe wucnonb3zoBanue| 4 2 2 37,1 |CamocrosTenbHOE U3ydYeHUe becena — o0Ocyxnenue. OIIK-1
BCTpoeHHbIX cpenctB Matlab / Octave mis y4eOHOI 1 HAy4IHOU JUTEepaTyphl. | AHAIH3 MPOTPaMMHOTO KOJIa. |38
MPOBEJICHUS] MHKEHEPHBIX PACUETOB. [ToaroroBka k mabopatopHoMy | YCTHBIH ompoc. I1TK-11 —
3aHATHIO. 38
Brimonnenue naGopaTopHoil pa-
OOTHI.
Hroro no pasgeny 4 5 59,1 IIpoBepka KOHTPOJIbHOM
padoThI
Hroro no xypcey 6 8 89,1 3ader




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

1. TpagnuuoHHbIe 00pa3oBaTe/bHbIe TEXHOJOTHH OPUEHTUPYIOTCS Ha OPraHU3aLUI0
00pa30BaTeNbHOTO IpolEcca, MPEANOIaralyo IpsMy0 TPAaHCIALNIO 3HAaHUN OT MpenojaBa-
TeJIA K CTYINEHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSCHHUTEIbHO-WIIFOCTPATUBHBIX METOJOB
oOyueHust). YueOHast AEATEIbHOCTh CTYJAEHTa HOCUT B TAaKHUX YCJIOBHUSX, KaK MPaBHIIO, PEHpo-
JYKTUBHBIN XapakKTep.

®opMblI Y4eOHBIX 3aHATHIH C HCIOJIB30BAHNEM TPAAUIIMOHHBIX TEXHOJIOTHIi:

HNudopmannonHas JeKIus — MocIe10BaTelbHOE U3JI0KEHNEe MaTepuaia B JUCIMILIMHAD-
HOU JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMU CpeCTBAMH (MOHOJIOT MPEIo-
JlaBaTers).

Cemunap — Gecena mpenojaBaressi U CTYACHTOB, 0OCYXKICHHUE 3apaHee MOATOTOBICHHBIX
COOOLIEHNH O KaXXJIOMYy BOIIPOCY IIaHA 3aHATUS C €IUHBIM Ul BCEX NMEPEYHEM PEKOMEH]ye-
MO 00513aTEIbHON U IOTIOJIHUTEIbHON JIUTEPATYPHI.

[TpakTHdeckoe 3aHATHE, MOCBSILEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IIO
IPEJIOKEHHOMY aJITOPUTMY.

JlaGopatopHasi paboTa — opranu3zaius yueOHo paboThl ¢ pealbHbIMU MaTepUAIbHBIMU U
MH(OPMaLMOHHBIMU O0OBEKTaMH, SKCIIEPUMEHTAIbHAs padoTa C aHAJIOTOBBIMM MOJEISIMHU pe-
QJIBbHBIX OOBEKTOB.

2. TexHoJsiornu npod/1eMHOro 00y4eHHsl — OpraHu3anus 00pa30BaTEIHLHOTO IMPOLECcCa,
KOTOpasi MpEAIoiaraeT MOCTaHOBKY MPOOJEMHBIX BONPOCOB, CO3JaHUE YUEOHBIX MPOOIEMHBIX
CUTyalui AJI CTUMYJIMPOBAHUS aKTUBHOM 1103HABATEIbHOM JEATEIbHOCTU CTYEHTOB.

3. UHTepakTHBHBbIE TeXHOJOIMHU — OpPraHu3alys 00pa3oBaTeIbHOIO Ipolecca, KOTopas
[peroiaracéT akTUBHOE U HEJIMHEWHOE B3aUMOJEHCTBUE BCEX YYaCTHHMKOB, JOCTHIKEHHE Ha
3TON OCHOBE JIMYHOCTHO 3HAUYMMOIO JUIsl HUX oOpa3oBarenbHOro pesynbrara. Hapsay co cre-
UAIU3UPOBAHHBIMU TEXHOJIOTHSIMHU TAKOTO POJia MPUHIIUII WHTEPAKTUBHOCTU MPOCIIEKUBAETCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHbBIX TEXHOJOTHH. IHTepaKTUBHOCTH MOApa3yMeBa-
eT CyOBEeKT - CyObEKTHbIE OTHOIICHUS B XOJi¢ 00pa30BaTENIbHOTO Ipoliecca U, KaK CIEJCTBUE,
(dbopmHpoBaHHEe caMOpa3BUBaroLIeHcs NHPOPMALIMOHHO-PECYPCHOM CpeIbl.

®opMbl y4eOHBIX 3aHATHI € MCIOJb30BAHMEM CHENHAJTU3HPOBAHHBIX HHTEPAKTHB-
HBIX TeXHOJIOTHH:

Jlexuus «oOpaTHOM CBSI3W» — JNEKUUSA—TIPOBOKalMs (M3JI0’)KEHUE MaTepuaia Cc 3apaHee 3a-
IUIAHUPOBAaHHBIMM  OIIMOKaMM),  JIeKUusA-Oecena,  JIGKUMA-AUCKYCCHs,  JIEKIMs—IIpecc-
KOH(EepeHIIHUsL.

4. UHpopMallMOHHO-KOMMYHHKAIMOHHBIE 00pa3oBaTe/ibHble T€XHOJIOTMH — OpIraHu-
3a1Msi 00pa3oBaTENbHOIO MPOIECCa, OCHOBAHHAS HAa MPUMEHEHUM CHELHaTM3UpPOBAHHBIX IPO-
IPaMMHBIX CPeJl U TEXHUYECKUX CPEJICTB paboThl ¢ HHpOpMaLne.

6 YuedHo-MeTOIMYEeCKOE 00ecredeHrne CaMOCTOATEIbHOI PadoThl 00yYaAIOLIUXCS

3ananue k 1adopaTopHoii padore Mo Teme:
HNuatyntuBHOe nousatue 06 anropurme. Cpoiicra aaropurma. Cpeacrsa 3anmucu aJji-
roputMma. [lousiTue 0 nporpaMmMHom npoaykre. THIoiorus nporpaMMHbIX IPOAYKTOB.

1. Pa3paboraTh anroOpuTM HaXOXICHUS TUIOMIAIM TPEYTOJBHHUKA IO JUIMHAM €ro CTOpPOH.
[TpencTaBUThH AITOPUTM B BUI€ OJIOK-CXEMBI.

2. Pazpabotare anropuT™M HaxXOKIACHHUS paanyca OKPYKHOCTH IO ee jimuHe. [IpeacTtaBuTh
QITOPUTM B BUJE OJOK-CXEMBI.

3. Pa3paboTarh anropuTM HaxXOXACHUS paJnyca OKPYKHOCTH 1O ee riomamu. [Ipencra-
BUTH AITOPUTM B BUJIC OJIOK-CXEMBI.

4. Pa3paboTaTh aJITOpUTM HAXOXKJEHUS paauyca mapa mo ero ooremy. [IpencraButh anro-
PHUTM B BUJI€ OJIOK-CXEMBI.

5. Pazpabotarh ajnropuT™M HaXOXICHHS KATETOB MPSIMOYTOJBHOTO TPEYrojlbHUKA IO €ro



10.

THIIOTCHY3€ M OJTHOMY M3 OCTPBIX YTJI0B. [Ipe/cTaBUTh airOpUTM B BHIE OJIOK-CXEMBI.
Pa3zpaboraTh alrOpUTM HAXOXIACHHUS THIIOTEHY3BI HPSIMOYTOJBHOTO TPEYroJbHUKA IO
OJIHOMY U3 €ro KaTeToB M OJHOMY W3 OCTpPBIX yrioB. IIpencTtaBuTh aJirOpUT™M B BUJEC
0JI0K-CXEMBEL.

Pa3zpaborars anropuT™M HaXOXKICHUS CTOPOHBI PABHOCTOPOHHETO TPEYTOJIbHHKA IO €ro
wioniaay. [IpeacTaBuTh aaropuT™ B BUJIE OJOK-CXEMBI.

Pa3zpaborars anroputM HaXOXKIACHHS TUIOIIATN KOJIbIIa, 00pa30BaHHOTO JIBYMSI KOHIICH-
TPUYCCKUMH OKPYXHOCTSIMH IO pajruycaM dTHX OKpYyxKHocTel. [IpecTaBuTh ailrOPUTM B
BHJI€ OJIOK-CXEMBI.

Pa3paboraTh aJIrOpUTM HAXOXKJICHUS TUIOIIAIU poMOa MO €ro CTOPOHE O OJHOMY M3 yT-
noB. [IpencTaBuTh aIrOPUTM B BUE OJIOK-CXEMBI.

Pa3paboraTh anropuT™M HaX0XJICHUS CTOPOHBI poMOa IO €ro IUIOIAJd U OJHOMY U3 yT-
noB. [IpencTaBuTh aIrOPUTM B BUE OJIOK-CXEMBI.

3amanue K J1abopaTopHOM paboTe 1Mo Teme:

OcHoOBHbIE NOHATHS CTPYKTYPHOTro nporpammupoBanus. [Iporpamma, kak cynepmno-
3UIUSL OCHOBHBIX CTPYKTYP. Komnuisiuusa u narepnperanus. 3anuch nporpammbl. [lons-
THe 0 THNu3anuu. Tunsl 1aHHbIX. JleiicTBUsI HAA JaHHBIMH. JIMHelHbIe AJITOPUTMBI U MIPO-
cThie nepeMeHHble. CTaTHYeCKHe MAacCHBBI. YCJIOBHbIE ONEPaTopbl. Y CJOKHEHHE AJIIro-
puTMOB — BeTBJIeHHe. LIUKJIbI ¢ 3apaHee H3BECTHBIM KOJIMYeCTBOM NMOBTOpPeHuii. Llmkibl ¢
3apaHee HEM3BECTHBIM KOJIN4eCTBOM NMoBTOpPeHuii. [lpen- u mocryc/ioBus.

Pa3paboTaTh alnropuT™m u peaan3oBaTh MPOrPaMMHO.

1.

10.

Jlan MaccuB M3 3a/laHHOTO KOJIMYECTBA LIEJOYMCICHHBIX 3JIEMEHTOB. 3alporpaMMHupo-
BaTh HAX0X/IEHUE CYMMBI ITOJIOKHUTEIbHBIX JIEMEHTOB.

Jlan mMaccuMB M3 3aJaHHOIO KOJMYECTBA LENOYMCIEHHBIX JIEMEHTOB. 3alporpaMMHpO-
BaTh HaXO0X/IEHUE MPON3BECHUS MOJIOXKUTEIBHBIX YIEMEHTOB.

Jlan maccuB M3 3aJaHHOTO KOJMYECTBA LENOYMCIEHHBIX JIEMEHTOB. 3alporpaMMHpO-
BaTh HAX0X/IEHNE KOJIMYECTBA MOJIOKHUTEIbHBIX 3JIEMEHTOB.

Jlan mMaccuB M3 3aJaHHOIO KOJMYECTBA LENOYMCIEHHBIX JIEMEHTOB. 3alporpaMMHpO-
BaTh HAX0X/IEHUE CYMMBI 3JIEMEHTOB MacCUBa, KPaTHBIX 3.

Jlan mMaccuB M3 3aJaHHOIO KOJMYECTBA LENOYMCIEHHBIX JIEMEHTOB. 3alporpaMMHpO-
BaTh HaX0X/I€HHUE HAHOOJIBIIIETO U3 OTPUIATEIbHBIX 3JIEMEHTOB.

Jlan mMaccuMB M3 3aJaHHOTO KOJMYECTBA LENOYMCIEHHBIX JIEMEHTOB. 3alporpaMMHpO-
BaTh HaX0X/I€HNE HAMMEHBILIEr0 U3 MOJIOKUTEIbHBIX 3JIEMEHTOB.

Jlan MaccuB M3 3aJaHHOTO KOJIMYECTBA BELIECTBEHHBIX IEMEHTOB. 3alpOrpaMMHUPOBATh
HaXO0X/IEHNE CPETHETO apu(PMETUYECKOTO MOTOKHUTEIbHBIX 3JIEMEHTOB.

Jlan MaccuB M3 3aJaHHOTO KOJIMYECTBA BELIECTBEHHBIX IEMEHTOB. 3allpOrpaMMHUPOBATh
HaXO0XJ/IEHWE CYMMBbI KBaJpaTOB OTPHUIATEIbHBIX JIEMEHTOB.

Jlan MaccuB 13 33JaHHOTO KOJIMYECTBA BELIECTBEHHBIX IEMEHTOB. 3allpOrpaMMHUPOBATh
HaXO0XJ/IE€HUE CYMMBbI MOJYJI€H 3JIeMEHTOB.

Jlan MaccuB 13 33JaHHOTO KOJIMYECTBA BELIECTBEHHBIX IEMEHTOB. 3allpOrpaMMHUPOBATh
HaXO0XJ/IEHHE CYMMBbI 3JIEMEHTOB, IPUHA JISKAIINX 3aJaHHOMY UHTEpBay.

3amanwue K 1abopaTopHOM paboTe 1Mo Teme:

IHousaTue o pynkuuu u npoueaype. @Popmajibueie U pakTudyeckue napamerpsl. Ile-
peaaya mapamMeTpoB 110 aJpecy U 3HAYECHUIO
Pa3paboTarh alropuT™ M peaan3oBaTh IPOrPpaMMHO B BUJIE (PYHKITUH.

NS

Hanwucare GyHKIUIO A1 HAXOXKACHUS IOl TPEYTOJIbHUKA TI0 JJTMHAM €r0 CTOPOH.
Hanucath QpyHKIUIO 17151 HAXO0XKIEHHS paJinyca OKPYKHOCTH 110 €€ JAJIUHE.

Hanucare ¢pyHKINIO A1 HAXOXKACHUS paryca OKPY>KHOCTH TI0 €€ TUTOIIA M.
Hanucath QyHKIUIO 17151 HAXOXKIEHUS pajinyca I1apa Mo ero o0beMy.
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5. Hanwmcars npoueaypy A HaXOXKACHUS KAaT€TOB MPSIMOYTOJILHOTO TPEYTroJbHHUKA IO €T0
THITOTEHY3€ M OJJTHOMY M3 OCTPBIX YIJIOB.

6. Hamwmcare ¢GyHKIMIO 1751 HAXOXKICHHUS THIOTEHY3bI MPSMOYTOJIBHOTO TPEYTOJIbHUKA T10
OJTHOMY M3 €r0 KaTeTOB M IPWIekalleMy K HEeMy OCTpOMY YTIIy.

7. Hanmwmcate QyHKIHIO AJ11 HAXO0XKIEHHUSI CTOPOHBI PABHOCTOPOHHETO TPEYTOJIbHUKA T10 €T0
TUTOIIA TH.

8. Hamwmcatp (yHKIMIO I HAXOXKIESHUS TUIOMIAIN KOJIbLA, 00OpAa30BAHHOTO JIBYMsI KOHIICH-
TPUYECKUMH OKPYKHOCTSIMH I10 PAIHyCaM 3THX OKPY>KHOCTEH.

9. Hamwmcate QyHKIHIO A HAXOXKICHUS TUIOMIAAN poMOa 1Mo ero CTOPOHE U 10 OJHOMY H3
YTJIOB.

10. HanucaTth (hyHKIMIO AJIS1 HAXOXKJIEHHUSI CTOPOHBI poMOa 1O €ro IJIOMIaJ U OJHOMY U3
YTJIOB.

3ananue K 1abopaTopHOii paboTe 1Mo Teme:

CTpYyKTYpbl, MACCUBBI CTPYKTYP. JlMHAMHYeCKHe MACCHBBI

Coznath CTPYKTYpy, HoiisiMu KoTopoi sBistoTcs pekBusuthl [ITC. McxonHble naHHbIE
JIOJDKHBI OBITH pa3MeltieHbl Ha pabouem nucte Microsoft Excel. Pabounii nuct gosmkeH ObITh Ha-
3BaH Input. KonnuecTBo cTpok B MCX0AHOM Tabmuie nomkHO ObITh He MeHee 30. [Iporpamma Ha
sa3pike VBA nomkHa oTOMpaTh aHHbBIE, YAOBIETBOPSIOIINE 3aIaHHBIM YCIIOBUSIM, B TUHAMUYE-
ckuii maccuB. OToOpaHHbIE TaHHBIE JOJDKHBI OBITH BBIBEICHBI HA PAOOYHIl JHCT, KOTOPBIN 10J1-
eH ObITh Ha3BaH Output. [IporpamMma oimKHA COEPKATh CISAYIONINE MPOIEAYPHI: MPOIeIypa
BBOJIa UCXOJIHBIX JaHHBIX, MPOLEAypa 0TOOpa JaHHBIX, MPOIleypa BbIBOJIA PE3yIbTATOB, IJIaB-
Has MpoIeaypa, KOTopas MOOYEPeTHO BHI3BIBAET BBILICOMUCAHHBIE Mpoleaypsl. Kpome Toro, B
nporpaMMe JI0JDKHA UMeTbes (YHKIUS, MpeIHa3HaueHHas JUIsl MoJcyYeTa KOJMYeCTBa CTPOK B
ucxoaHoi tabnuue. [lepeMeHOBaHUE JTUCTOB MOJIH30BATENb BBIIOJIHSAET O€3 MOMOIIY [TPOrpaMm-
Mmbl. [Iporienypa BeIBOAA pe3yabTaTOB Mepe HauajaoM paboThl OYHUIIAET paboUMil IUCT, IpeIHa-
3HAYCHHBIN TSI BBIBOIA.

1. OtoOGpats cBenenust 06 aBTomoOmsix «Jlama ['pantay Beimycka He panee 2017 rona.

2. Oto0paTh cBesieHUs! 00 aBTOMOOMIISIX € AU3EIbHBIM JIBUraTeIeM U MOILTHOCTBHIO HE MEHee

200 m.c.

OT00paTh cBEJIEHNS O JETKOBBIX aBTOMOOMJISIX C Ky30BOM 33JJaHHOT'O IIBETA.

4. OtobpatTh CBEACHHS O JIETKOBBIX aBTOMOOWISIX, UMEIOIINX Maccy 0e3 Harpy3ku He Ooliee

2 TOHH.

OTtoOpathb cBeIeHUS O IPY30BBIX aBTOMOOMIISIX C TU3EIbHBIM JBUTATEIEM.

6. Oto0paTh cBeJeHHs O IPY30BbIX aBTOMOOWISAX C pa3pelleHHON MaKCUMallbHOW Maccoi

He MeHee 20 TOHH.

OT100paTh cBefieHus O Ipy30BbIX aBTOMOOMIIX «KAMA3» Bbinycka He panee 2010 r.

8. Oto0Opath cBeneHUs 00 aBTOMOOWIISX, BBITYIICHHBIX B [ epMaHUM, UMEIOIIUX KOJIOTH-
yeckuil kiaacc EBpo-3.

9. Oto0OpaTh cBEeCHHS O TPY30BBIX aBTOMOOMJISIX, BRITYIIICHHBIX B bemopyccumu.

10. OTob6paTth cBeneHus 00 aBTOMOOMIISAX Kateropuu B, BeimymienHsix B Poccun.

w

o

~

3agaHue K 1a00paTOpHOI paboTe Mo TeMe:

OcHoBbl nporpammupoBanusi B cpeae Matlab / Octave. Ucnoab3oBanue on-line Ba-
puanta Octave u ofsaynHoro xpanmauma. [IpocTbie mepeMeHHbIe, MATPUIbI, BEKTOPHI.
«Toueunas» noranus B Matlab / Octave.

Ha s3wike nmporpammupoBanus Matlab / Octave nanmcaTs nporpamMMy, O3BOJISIIOIIYIO BBI-
HOJTHUTb CIIEAYIOIIUE ACHCTBHS:

1. Haiitu cymmy 1 cKalsipHOE NPOU3BEACHHUE 3a/1aHHBIX BEKTOPOB:

a=@€42 , b=€C€103;
2. HaiiTu pa3HOCTh M BEKTOPHOE MPOM3BEICHNUE 3a/IaHHBIX BEKTOPOB:
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a= Q’Sﬂl,a b = (1_]“3,
3. HafITI/I ITODJICMEHTHOC HpOI/ISBC,I[eHI/Ie 3aJaHHBbIX BeKTOpOB nu MaKCI/IMaHBHHﬁ DJICMEHT B
KaXXI10M U3 HUX.
a=€131,b=6€21;
4. HaiiTu yron Mex1y 3aJJaHHBIMU BEKTOPaMU:
a=@q75, b=6€21;
5. IlpoBepuTh KOMIUIAHAPHOCTH 33JaHHBIX TPEX BEKTOPOB:
a=@q75,b=6€21, c=€01;
6. Haiitu npousBeneHre U MOAIEMEHTHOE MTPOU3BEICHNE 3aJaHHBIX MATPHII;

1 0 2 0 6 -2
A=|-3 5 4(,B=|4 3 1
2 01 5 4 0
7. HailTu MUHMMabHBIN U MaKCUMAaJIbHBIN 3JIEMEHTHI B KaXJI0M CTpOKE 3aJlaHHON MaTpu-
1B
0 6 -2
A=l 4 7 1
-6 4 O
8. HaiiTu MUHUMAaNBHBINA U MAaKCUMAJIbHBIN 3JIEMEHTHI B KaX10M CTOJIOLE 3a/laHHON MaTpu-
1B
(3 6 -2
A=l 4 7 2
(-6 4 0
9. Haiitu cyMMy AMaroHanbHbIX JIEMEHTOB U ONPENEIUTENb 3aJaHHOM MaTpPUIIbI:
(1 7 0
A= 5 3 7
-1 0 2
10. Haiitn cymMy 2JIEMEHTOB Ka)KJJOW CTPOKH 33JaHHON MaTpPHUIIBL:
2 5 0
A=|-3 3 7
4 0 2

3ananue k 1ad0opaTopHoii padore Mo Teme:
Hcnonb3oBanne anonumMubix pynkuuii B Matlab / Octave. [IporpammHoe ucnosab3o-

BaHHe BCTPOEHHBIX rpadguyeckux cpeacrs B Matlab / Octave.

Ha s3p1ke mporpammupoBanust Matlab / Octave nanmcars nmporpaMmy, O3BOJISIIOIIYIO TIO-

CTpOUTH rpapuK GYHKIIUN HA 3aJaHHOM HHTEpBAaJe.

=

f(x)=sin(/2}cosz(2x), —2r < X7,
2. f(x)=x2-sin%J — 27X < X7
3. f(x)=e?-cos€x) —27 < xx;

4. f(x)=e 2-.sin€x) -2 < xx;
X 2
5. f(x)=e2-zx—+3, —2<Xx<L2
X +2X+7

12



9.

X cos’€x ¥ x*+3

f(x)=e 2 5 -2 L 2x;
X +7
X In?
f(x)=e 2-%, 1<x<5;
X +9

f(x)=sin(§)-cos2 €x) —27<x<2x;

f(x)=sin2[§)-sin3 €x) - 27 <x<2x;

10. f(x)=cosS(§)-sin2 €x) -27<x<2x:.

3ananue k 1abopaTropHoii padore Mo Teme:
IIporpamMHoe Mcnob30BaHHE BCTPoeHHBIX cpeactB Matlab / Octave nas nmposene-

HHUA HHKCHEPHBIX PacuyeToOB.

Ha s3eike mporpammuposanust Matlab / Octave wamucate mporpamMmy, MO3BOJISIOIIYEO

HaWTH OHpe,Z[CJ'ICHHHﬁ HHTCPBAJI OT (bYHKI_[I/II/I Ha 3alaHHOM OTpPE3KE:

9.

t(x)=sin€} Jcos?(2x), - 27 <xx;
f(x) = x* -sin%J —2n < X7,

f(x)=e?*-cos€x ) —27 < X7 ;
f(x)=e 2-sin€x ) -2z < xx;
X 2
f)=e2- ¥ ocx<o
X*+2X+7
X 2 2
f(x)=e 2 08 ()Z}X +3, - 27 <2r,
X" +7
X2
f(x)=e Z-mfﬁ, 1<x<5;
X“+9

f(x)=sin(§)-cos2 €x) -27<x<2x;

f(x):sinz[g)-sin3 €x) -27<x<2x;

10. f(x)=cos3(§)-sin2 €x) -27<x<2x.

TunoBble BApUAHTHI KOHTPOJIbHOM padoTsl. Yacts 1.

Pa3paboTarh alroput™ M peaan3oBaTh IPOrPaMMHO.

1.

2.

Jan MaccuB M3 3aJaHHOTO KOJIMYECTBA IIEJIOYMCIIEHHBIX 3JIEMEHTOB. 3alporpamMupo-
BaTh HaX0JICHHE CYMMBI 3JIEMEHTOB, KPATHBIX 3aJaHHOMY YHCITY.

Jan MaccuB M3 3aJaHHOTO KOJIMYECTBA IIEJIOYMCIEHHBIX 3JIEMEHTOB. 3alporpaMMupo-
BaTh HaXOXKJEHUE MPOU3BEICHUS DJIEMEHTOB, 3HAUYEHHUSI KOTOPHIX HAXOATCS B 3aJJaHHOM
JMarasoHe.

Jlan MaccuB M3 3aJaHHOTO KOJMYECTBA IICJIOYMCIICHHBIX JJIEMEHTOB. 3alporpaMmMHUpO-
BaTh HAXO0XK/ICHHE KOJMYECTBA AJIEMEHTOB, MOJYJIb KOTOPBIX MPEBBIIIAET 3a/IaHHOE 3HA-
YeHHE.
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10.

Jlan mMaccuB M3 3aJaHHOIO KOJMYECTBA LENOYMCICHHBIX 3JIEMEHTOB. 3alporpaMMHpO-
BaTh HAX0Xk/IEHUE CYMMBI 3JIEMEHTOB MAaCCHBa, MEHBIIINX 33JaHHOTO YHCIIA.

Jlan maccuB M3 3aJaHHOI'O KOJMYECTBA LENOYMCICHHBIX 3JIEMEHTOB. 3alporpaMMHUpPO-
BaTh HaXOX/IeHHWE HAHOOJIBIIIETO IO MOAYJIIO U3 DJIEMEHTOB, KPATHBIX 33IaHHOMY YHCITY.
Jlan maccuB M3 3aJaHHOI'O KOJMYECTBA LEIOYMCICHHBIX 3JIEMEHTOB. 3alporpaMMHpO-
BaTh HAX0/I€HWE HAMMEHBILIErO U3 JIEMEHTOB, KPATHBIX 3aJaHHOMY YHUCITY.

Jlan MaccuB M3 3aJJaHHOTO KOJIMYECTBA BEILIECTBEHHBIX 3JIEMEHTOB. 3alporpaMMHUpPOBATh
HAXO0X/ICHHUE CPETHETO T€OMETPUUECKOTO MOIOKHUTENbHBIX JJIEMEHTOB.

Jlan maccuB M3 3aJaHHOI'O KOJMYECTBA LIEJIOYMCIEHHBIX 3JIEMEHTOB. 3alporpaMMHUpO-
BaTh HAXOX/IEHUE CYMMBI KBaJ[paTOB 3JIEMEHTOB, KPATHBIX 3aJJaHHOMY YHCILY.

Jlan MaccuB M3 33JJaHHOTO KOJIMUYECTBA BELECTBEHHBIX IEMEHTOB. 3alporpaMMHpPOBaTh
HAXO0XJIEHWE CYMMbI MOZYJI€H 3JIEMEHTOB, IPEBBILIAIOIINX 33JaHHOE YUCIIO.

Jlan MaccuB 13 3aJaHHOTO KOJIMYECTBA BELIECTBEHHBIX AJIEMEHTOB. 3allpOrpaMMHUpPOBATh
HAXO0XJ/IEHWE CYMMBbI KBaJpaTOB 3JIEMEHTOB, IPUHAITICKAIINX 3alaHHOMY UHTEpBaTYy.

TunoBble BAPUAHTHI KOHTPOJbHOM padoThl. YacTh 2.

Pa3paboraTh anropuT™ U peaan3oBaTh IPOrpaMMHO B BHJIEe (HYHKITHH.

1.

Noakown

10.

Hanucath (yHKUMIO A7 TPOBEPKH BO3MOXKHOCTU IOCTPOEHUS TPEYrojbHUKA C 3ajaH-
HBIMU JUIMHAMU CTOPOH.

Hanucath QpyHKIUIO 17151 TPOBEPKH KOJUIMHEAPHOCTH TPEX 3alaHHBIX TOYEK.

Hanwmcares ¢pyHKINIO 7151 TPOBEPKU OPTOTOHATILHOCTH JIBYX 3a/IaHHBIX BEKTOPOB.
Hanucath QpyHKIUIO 17151 TPOBEPKU KOMIUIAHAPHOCTH TPEX 33JaHHBIX BEKTOPOB.
Hanwmcare GyHKIUIO 7151 CIOKEHHS ABYX BEKTOPOB.

Hanucath QyHKIUIO 7151 HAXO0XKIEHUS yIiia MeX]y IByMsl BEKTOpaMH.

Hanucats pyHKUMIO 4719 HAXO0XKJIEHUS TUIOIMIAIU MPSMOYTOJIBHOIO TPEYroJIbHUKA MO OJ1-
HOMY M3 €r0 KaTeTOB U MPHUJIEXKAIEMY K HEMY OCTPOMY YIIIy.

Hanucath GyHKIMIO U1 HaXOKAEHUS TUIOIIA U PABHOCTOPOHHETO TPEYTOJbHUKA 10 €r0
CTOPOHE.

Hanucate nponenypy ans HaxoxaeHHs KO3(G(ULIUEHTOB YpaBHEHUsI NMPSAMOM, MPOXO0Is-
1iel yepes 1B€ 3aJaHHbIE TOUKH.

Hanucate QyHKIMIO A1 HAXO0XKJIEHUS PACCTOSIHUS OT MPAMOH, 3a1aHHOM Kodddunmen-
TaMU CBOETO YPaBHEHHUs JOp TOUKH, 33JaHHON KOOPIANHATaMHU.

TunoBbie BADHAHTHI KOHTPOJIbHOHM padoThl. YacTs 3.

Ha s3pike mporpammupoBanust Matlab / Octave Hammcath mporpammy, MO3BOJISIOIIYIO
HAWTH OnpeielIeHHbII HHTerpaji OT GYHKIIMHU Ha 3aJaHHOM OTpE3Ke:

f(x) =sin€x ¥ cos’(3x), —27 < X7 ;
f(x)=x° -sin%) -2 < X7
f(x)=e> -cos%) —2m < X7

f(x)=e *-sin€x ) -2z < xx;

X g2
f(x)=e 2-%, —2<Xx<L2
X“+2X+7
_X 2 2
f(x)=e 2,098 (XZ}X +7, — 27 < 2rm;
X“+4
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10.

R
f(x)=g ¢ €XF5 fx}51 1< x<5;
X +9
f(x)=sin€x Jcos’ €x ) —27<x<2x;

f(x)=sin2(§)-sin3 €x) -27<x<2x;

f(x) =cos3(§)-sin2 €x) -27<x<2x.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

OIIK 1 - o01azaeT c1ioCOOHOCTHIO pelIaTh CTAaHIAPTHBIE 321241 NPOodecCHOHAIBHOM /1esiTeJIbHOCTH Ha 0CHOBe MHGOPMALMOHHOI 1 Oubanorpaduye-
CKOH KYyJbTYPbI ¢ IPUMEHeHHeM HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI U ¢ Y4€TOM OCHOBHBIX TPeOOBaHUIl HH(pOpMALMOHHOI 6e301acHO-

CTH.
3HaTb - 6aSOBLIe TIIOHATUA. a_]'[]"OpI/ITM, HpOFpaMMa CHI/ICOK TeopeTI/IquKI/IX BOHpOCOB:
Ha S3bIKE BBICOKOI'O YPOBHS, KOMIWIS- [— ONMCAaHHUE NPOCTOM MEPEMEHOM, OMMCAHUE KOHCTAHTBHI,
LMsI/UHTEpIIpeTalys, OTIajKa IPOrpaMMHOIO [ — B3auMOJEHCTBHE nporpammbl Ha VBA ¢ paboynmMu KHUTaMu U pab0OYUMHU CTPaHUIIAMU
KOJIa; OCHOBHBIE 3JIEMEHTHI mporpamMmbl — [ Microsoft Excel.
CIIEI0OBAaHKUE, BETBJICHWE, LUKJ, OCHOBBI IIPO-|— BBOJ JaHHBIX ¢ pabodvel CTPAHUIIBI M BHIBOJI JAHHBIX HA PaO0OUyIO CTpaHUILY.
paMMHUpPOBaHUA B CPEAC COBPEMEHHBIX HAay4d-[_— ppopepka ycimoBuii. Ctpykrypa If... Then...Else.
HBIX TIPOTPaMMHBIX CHCTCM, MCTO/bI MCIOJb- [ —  [yxir ¢ 3apaHee W3BECTHBIM KOJIMYECTBOM IIOBTOPEHHIA.
30BaHMA OffﬂaqHHX TEXHOJIOTHH; OCHOBBI KOM- | _ JTygypy ¢ 3apaHee HEM3BECTHBIM KOJHUECTBOM TOBTOPEHHI 1 C MIPETyCTOBHEM.
MbIOTEpHOI GesonacHocTy, — IuxkJiel ¢ 3apaHee HEM3BECTHBIM KOJIMYECTBOM MTOBTOPEHHI U C TIOCTYCIIOBHEM.
— METOJbl JIEKOMIIO3UIIUU TMPEAMETHON 00-| LIMKITbI ¥ MACCHBBL.
nacTH B HPOUCCCE MPOCKTHPOBAHMA LIPOTPaM-| _ Crnenunduka paboThl ¢ AMHAMUYECKUMU MacCUBaMH.
f;;;&iﬁfﬁb giiili%n;gfggﬁﬁffg;f;i :1-11)1/(1)5; — [Tloxmporpammel Sub. dopmainbHbIe U (PaKTHYECKHE TapaMeTphl.
HPOTPAMMHBIX  CDEJICTB, TPEIOCTABIAEMBIX | Oynkuuu (Function). Crnenuduka. Bo3Bpaiiaembie 3HaUSHUS.
COBPEMCHHBIMH HAyYHBIMH TPOTPAMMHBIMH | Crpykrype1. Oneparop Type.
CHUCTEMAaMHu,
VYMeTh CrnucoK NMpakTUYECKUX 3aJIaHUM:

— TPOBOJAUTH AJITOPUTMM3ALNIO  THUIIOBBIX
BBIYMCIUTENbHBIX 33/1a4 M 3a1au o0paboTKH
JTAHHBIX; 3alACHIBATh AJITOPUTM HA SI3BIKE MPO-
IPAMMHUPOBAHMS BBICOKOTO YPOBHs, BBIIOJI-
HATH OTJIAJIKY ITPOTPaMMBI;

— TPOBOJUTH AJTOPUTMHU3AIMIO BepOAIbHO

3ammporpaMMHUpPOBaTh BEIOOPKY M3 MAacCHBa CTPYKTYP MO KPUTEPHUSAM Ui HECKOIBKHX I10-
JIeH;

—  3amporpaMMHUpPOBaTh BHIOOPKY M3 HECKOJIBKHX B3aWMOCBSI3aHHBIX MAaCCHBOB CTPYKTYp MO
KPUTEPHUSAM JUJI1 HECKOJIBKUX MOJIEH KaXIO0U U3 CTPYKTYD.




CTpyKTypHBIii

AIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIICTCHIIM U
IMOCTaBJICHHBIX 3a4a4; BBIIIOJIHATE pa3sacICHUC
nporpaMMbl Ha (DYHKIUH; BBIIOJHATH I10-
CTPOCHUEC CUCTEMBI,
Brnanets — METOJaMH PAllMOHAIBHOTO MCIIOIb30BAHUS CrHCOK KOMIUICKCHBIX 3a/1aHHI:
BCTPOEHHBIX CPENCTB HCHOJ’IB?»y@MOfI Ccpelnbl — 3allporpaMMHpOBaThb BBIMHUCIICHUC 3HAUCHUHN YaCTH IIOJICU B MACCHUBE CTPYKTYP C UCIIOJIb-
nporpaMMHpOBaHUsd; 30BaHUECM U3BECCTHBIX 3apaHEC 3HAUCHNU JAPYTHUX IIOJICH U ACTCPMHUHHUPOBAHHBIX 3aBUCUMOCTEH,
—  METOJaMH UCIOJIb30BaHUs BCTPOEHHBIX — 3anporpaMmMupoBaThb BLI‘H/ICJ'IGHI/IG“ 3HAUYCHUH IIEIC}“I/I II0JICU B MaCCUBE CTPYKTYDp C I/IUCHOJ'ILSO—
CPEJICTB BU3YaIM3aLUH PE3YIILTATOB pa6OTBI npo- BaHWEM HU3BECTHBIX 3apaHE€C 3HAYCHUHN APYTUX MOJEHU U BEPOATHOCTHBIX 3aBUCUMOCTEU.
TPaMMBI.
CtpyKTypHBII
QJICMCHT HJ'IaHI/IpyeMBIe PE3YIbTAThI O6y‘IeHI/I${ O1eHOYHbBIE cpeacrBa
KOMIICTCHIIN U

IIK -11 — 06;1a7a€T cOCOOHOCTHIO BBINOJIHATH padoThl B 0012

CTH NPOM3BOJCTBEHHOM AeATEJBLHOCTH 0 HHGPOPMALMOHHOMY 00CIYKHBAHHIO, OCHOBAM

OpraHusaliuv Npou3BoACTBa, TPyJAa U ylnpaBJC¢HU MPOU3IBOJACTBOM, METPOJOTHICCKOMY odecnevYeHuIo u TEXHUYCCKOMY KOHTPOJIIO

3HaTh — OCHOBBI METOJOJIOTUU IPOrpaMMHON 00- Crnucok TeoOpeTHYECKUX BOIPOCOB:
pPabOTKH TPOM3BOJACTBEHHOW M TEXHOJIOTHYE- | — TMPOCThIC MEPEeMEHHBIE, BEKTOPBI, MaTpHilsl B Matlab / Octave, neiicTBUs HAJl HUMH;
CKOM nH(popManuu; — HamMCaHue MOJIb30BaTeNbCKUX (DYHKIIMH;
— METOOJIOTHIO PacyeTOB MapaMETPOB TEX- | — «TOUYEYHAs» HOTAIlWs, aHOHUMHBIE (DYHKIIUH U UX UCIIOJIb30BAHUE;
HOJIOTHYECKHX IPOLIECCOB U (YHKUMOHNUPOBA- [ —  HCMONb30BaHKME BCTPOEHHBIX Tpaduueckux cpeacts Matlab / Octave;
HHSI IPOU3BOZICTBEHHOTO 000PYIOBaHH; — HCIOJIb30BaHHE BCTPOCHHBIX HAy4HBIX mporpamm Matlab / Octave u HOMOTHUTEIBHBIX T1a-
— TPUHIMIBI PAOOTHI C COBPEMEHHBIM HAYY- [ KeTOB PaCIIUpPEHHIL.
HbIM M MH)KEHEPHBIM IPOrpaMMHBIM olecre-
YEHHUEM.
YMeTh — pa3pabaTblBaTh CXEMbl KOMIUIEKCHBIX pac- CIHUCOK MPaKTHYECKUX 3a[aHHU:

YETOB MapaMeTPOB TEXHOJOTUYECKUX MPOIEC-
cOB ¥ (YHKIIMOHUPOBAHUST 000PYTOBAHUS,

— HCHOJIb30BaTh B CBOUX MpOTrpaMMax Cpel-
CTBa, MPEJOCTABIISIEMbIE HAYUYHBIM M HHXKe-

— IS 33JTaHHOM YMUPHUYECKON 3aBUCHMOCTH MMOCTPOUTh HHTEPIONIAIIUIO cpeacTBamu Matlab /
Octave (KCT0O7b30BaTh JIMHEHHYIO, KYOMUECKYIO U CIUTAH-UHTEPIIOJISIINIO);
— YHCIEHHO pemuTh 3agady Komm s 3agaHHOTO OOBIKHOBEHHOTO AuddepeHInaibHOro

ypaBHeHUs cpeactBamu Matlab / Octave.
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CTpyKTypHBIii

3JIEMEHT [InanupyeMble pe3ybTaThl 00yUEHUs O1eHOYHBIE CPEICTBA
KOMIIETEHIIUH

HEPHBIM IIPOrPAMMHBIM 00ECTIEYUEHUEM.

— BBISBJIATH U YCTPAHATH HNPUYUHBI OIIMOOK

B pacuerax IapaMeTPoOB TEXHOJIOIMYECKHX

IPOIIECCOB M (PYHKIMOHUPOBAHKS 00OPY10Ba-

HMSL

Brnanern — MEeTOoJaMu TPOrPaMMHOI peaju3allid pacde- CHHCOK KOMIUIEKCHBIX 3a/IaHHIA:

TOB TIAPAMETPOB TEXHOJOTUYECKUX IMPOIIECCOB
U GYHKIIMOHUPOBAHUS 000PYIOBAHNUS;

— METoaaMun MOACpHHU3aIUN IMporpaMMHBIX
CpPEICTB pacyeTa MapaMeTPOB TEXHOJIOTHUECKUX
MPOLECCOB U (DYHKIIMOHUPOBAHUS 000pYI0Ba-
HUSL

— cpenactBamu Matlab / Octave pemmts 3amauy Komm st cucteMbl 0OBIKHOBEHHBIX T de-
PCHIIMATBHBIX YPaBHEHUH, JUIS TIOJYYCHHBIX YUCICHHBIX PEHICHUN M0J00paTh Hauboiee mpu-
eMJIEMO€ aHAJIMTHYECKOE OIMCAHUE;

— cpenactBamu Matlab / Octave penuts KpaeByro 3a7a4y /Ui CHCTEMbI OOBIKHOBEHHBIX M (]-
(depeHIMabHBIX YPaBHCHUM, JUIS TOJIYUYEHHBIX YHCICHHBIX PEIICHHH TOoA00paTh Hamboliee
MIPUEMIIEMOE aHATTMTHYECKOE OITUCAHKE
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0) Ilopsaaoxk mpoBeleHUs] MPOMEKYTOYHOW AaTTeCTAIMH, MOKA3aTeJM M KPHUTEPHH
OllEeHMBAHHUA

[IpoMexxyTouHast aTTecTalus N0 JUCHUIUIMHE «MeToabl HEUPOKOMIBIOTEPHOTO MOJEIIH-
pPOBaHMS» OCHOBaHA Ha MPOBEPKE BHIMOJIHEHUS MPAKTUUYECKUX 3aJaHUM, B X0/1€ KOTOPOU BBISIB-
JSETCsl CTeNeHb COPMUPOBAHHOCTH YMEHHWM M BIQJCHUN. ATTecTanus MPOBOIAUTCS B (opme
3aJerTa.

IHoka3aresu U KpUTEPUH OLICHUBAHMS 3a4eTa:

— «3a4YTeH0» — OOYYaIIIMICSA JEMOHCTPUPYET CHOPMHUPOBAHHOCTh KOMIICTCHITHH, yMe-
HUE NPUMEHATh U3YYEHHBIA MATEPHUA B IPAKTHYECKH BaXKHBIX CUTYALUSX.

— «He 32a4YTeH0» — 00YyYaloIUNCS He MOXKET MOKa3aTh 3HAaHUS Ha YPOBHE BOCIPOU3BEIC-
HUS U OOBSICHEHHUSI MTHPOPMAIINH, HE MOXKET MMOKa3aTh HHTEJUICKTYAIbHBIC HABBIKK PEIICHUS OC-
HOBHBIX 3a/a4.

8 YueoHo-MeTOqMYEeCKOe U HHPOPMAIHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOTYJIsl)

a) OcHoBHas JIUTEpaTypa:

1. BacunneB, A.H. Uuciossie pacuetsl B Excel [Dnexrponnsiii pecypc]./ A.H. Bacuibes
— M. Jlans, 2014. — 608c.- Pexum JIOCTYyTIA:
https://lanbook.com/catalog/informatika/chislovye-raschety-v-excel-62705806/. 3ariaBue ¢ 3k-
pana. ISBN 978- 5-8114-1580-5

0) lono/iHUTeILHAS JIUTEpPaTypa:

1. T'apnaes, A.}O. Microsoft Office Excel 2010: pa3zpaboTka mpuioxkeHuit [ DIeKTPOHHBIH
pecypc]./ A. FO. I'aprae,  JI. B. PymukoBa. — CII6.: BXB-IlerepOypr, 2011. — 528 ¢. — Pe-
xuM nocryna: http://ibooks.ru/reading.php?productid=23454. 3arnasue ¢ skpana. ISBN 978-5-
9775-0042-5

2. Kamraes, C.M. OducHsie pemierus ¢ ucnonb3oBanuem Microsoft Excel 2007 u  Excel
[DnexTponnsrit pecypc]. / C.M. Kamaes — CII6.: ITurep, 2009. — 352 c. — Pexum noctyma:
http://ibooks.ru/reading.php?productid=21561. 3arnasue c sxpana. ISBN 978-5-388-00383-6

3. Manwukos, P.®. OCHOBBI MaTeMaTHYECKOTO MOJEIHPOBAHUS [DIEKTPOHHBIN pecypc]. /
P.®. ManukoB - M.: T'opsuas nunus — Temekom, 2010. — 368 c. — Pexxum pocryma:
http://ibooks.ru/reading.php?productid=334006. 3arnasue ¢ skpana ISBN 978-5-9912-0012-4.
Wnromeukun, B. M. OCHOBBI HCIONB30BaHUS U MPOEKTUPOBaHUs 0a3 NAaHHBIX | YUEOHUK s
akamemuyeckoro Oakanaspuara / B. M. Umomeuknn. — Mocksa : M3natenbctBo FOpaiit, 2019.
— 213 c. — (bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-534-03617-6. — Tekcr :
anekTponHbiit // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/431131 (nata oOparieHus:
20.02.2020).

5. Jlebenes, B. M. IIporpammuposanue Ha VBA B MS EXxcel : yuebHoe ocobue ist By30B
/ B. M. Jle6eneB. — 2-e uzn., ucnp. u goin. — Mocksa : U3narensctBo HOpaiit, 2020. — 306 c.
— (Bpicmiee ob6pazoBanme). — ISBN 978-5-534-12231-2. — Tekct : snekrponHsiit // DbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/447096 (nata obparmienus: 20.02.2020).

B) MeTtoanueckue ykazanus
1. IIyramnosa U.C. IlporpammupoBanue Ha s3bike VBA [Dnexrponnsiii pecype]. / N.C. llyBa-
aoBa. — M.: MAJIU, 2017. — 92c¢. - Pexxum noctyma: http://lib.madi.ru/fel/fel1/fel17M568.pdf

r) IporpammHuoe obecrieuenne 1 UHTEpHET-pecypcesbl:
IIporpammHoe obecnieyeHne

HaumenoBanmue I1O Ne norosopa Cpoxk aecTBHS JTHUECH3UU
MS Windows 7 1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Ne 135 or 17.09.2007 GecepOuHO
7-Zip CBOOOJTHO pacmpocTpaHsemMoe | 6eccpouHo



http://ibooks.ru/reading.php?productid=23454
http://ibooks.ru/reading.php?productid=21561
https://urait.ru/bcode/431131
https://urait.ru/bcode/447096

Mathcad Education - Beccpouno

University Edition (200 pack) | 7v1662-13 ot 22.11.2013

MS — Windows 7| 11-1227-18 o1 08.10.2018 11.10.2021

Professional (115 k1accoB)

MS  Office Project Prof

2007 (113 K12CCOB) J-1227-18 ot 08.10.2018 11.10.2021

Kaspersky Endpoint Security | ; 56 ¢ 0121032018 28.01.2020

Jutst OuzHeca-CtaHaapTHBIN

Adobe Reader CBOOOJHO pacIpoOCTpaHsIEMOe SecopouHo
110

Bbpaysep Mozilla Firefox lc_f 860ﬂH0 pactipocTpansemMoe 0eccpovHO

Bpayszep Yandex 1(:_}386();&10 PaclpocTparuieMoe 6eccpodHo

IIpodeccnonanbHbie 6a3bl JAHHBIX U UHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Ha3Banue kypca

CcblIKka

MexnayHaponHas  clIpaBOYHAas

polpred.com otpacib «O0pa3oBaHKe, HAYKa»

cuctemMa  «llommpen»

URL.: http://education.polpred.com/

HammonanpHast nHbOpManmonHo-aHanmuTuaeckast cuctema —|URL:
Poccuiickuit nnaexc Hayunoro nutupoBanus (PMHLI)

https://elibrary.ru/project_risc.asp

ITouckonas cucrema Axkagemust Google (Google Scholar)

URL.: https://scholar.google.ru/

WHPOPMALMOHHBIM pecypcam

Wudpopmaimonnas cuctema - EjauHoe OKHO JoCTyna K

URL.: http://window.edu.ru/

depepanbHOE TOCYIapPCTBEHHOE OFO/DKETHOE YUPEKICHHUE
«DenepaibHbIi HHCTUTYT MPOMBIIIICHHOW COOCTBEHHOCT)

URL: http://www1.fips.ru/

9 MaTtepuaJIbHO-TeXHHYECKOE ofecriedyeHue TUCHHILTHHBI (MOITYJIsI)

MaTepI/IaJILHO'TeXHI/I‘IeCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!

Tun u Ha3BaHWE ayUTOPUH

OcHanieHue ayInTopun

JlexoHHAst ayTUTOPUS

MynpTUMEINIHBIE CPEACTBA XPAHEHNUS, TIEpEaul 1
npeJicTaBlIeHHs] HHPOpMaluK

KomMmnbroTepHslii Ki1acce

[Tepconanbubie KommbloTepsl ¢ makerom Office, Brixomzom
B VIHTEpHET U C 1OCTYNOM B AJIEKTPOHHYIO HH(OpMaIIK-
OHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA

Aynuropuu 1Ji CaMOCTOSITENIbHOMN
paboThI: KOMITBIOTEPHBIE KIIACCHI;
YUTaJIbHBIE 3aJI61 OMOJIMOTEKH

Bcee knmacest YUT u ACY ¢ nepcoHaIbHBIMA KOMIIBIOTE-
pamu, BBIXOJIOM B VIHTEpHET U € IOCTYIIOM B 3JIEKTPOH-
HYI0 HH()OPMAIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEP-
cuTeTra

AyauTopuii yisi TPYNIOBBIX U UH-
JIUBUYAJIBHBIX KOHCYJIbTAIlU/, TE€-
KYILIEro KOHTPOJIA U MPOMEXKYTOU-
HOM aTTecTaluu

Ayn. 282 u knaccel YUT u ACY

IToMmermeHus 11 CaMOCTOSITEIbHOU
paboTHI OOYJAFOIIMXCSI, OCHAIIICH-

Knaccet YUT u ACY
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Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpuun

HBIX KOMIIBIOTEPHOU TEXHUKOU C
BO3MO>KHOCTBIO IIOJKIIIOYECHUS K
cetu «HTEpHET» U HAIIMYUEM JOC-
Tylla B 3JIEKTPOHHYIO HH(OpMaIu-
OHHO-00pa30BaTEIbHYIO CPEY Op-
raHu3aluuu

[TomereHust st XpaHEHUS | MPO-
(UITAKTUYECKOTO 00CITYKUBAHUS
y4eOHOT0 000pyIOBaHHS

Llentp nHOPMAIIOHHBIX TEXHOJIOTHH — aya. 379
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