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AHHOTAIUA

Juctunnuna pazpaboTtaHa Juisi CTYJIEHTOB, OOYYAIOIINXCS MO CIEIHAIbHOCTH
21.05.04 T'opHoe aeno, o cnernuanu3anuud «OTKPBITbIE TOPHBIE PaOOTHI» U OTHO-
CUTCS K TUCIUIUIMHAM 06a30Boro yacTu bioka 1 Jlucrumimas! (MOAYIH) y4eOHOTO
mwiana (uagekc b1.5.43.3).

3HaHWSA, YMEHUSI W HaBBIKH, TIOJYYCHHBIC MTPU W3YYCHUU TUCIUTUINHBI «H-
(dbopMaIOHHbBIE TEXHOJIOTHWY, OYIyT UCIOJIb30BAHbI B PA3UYHBIX JUCIUILINHAX,
rae Tpedyercs ymeHue paboThl C KOMIBIOTEPOM M BIaJCHUE COBPEMEHHBIMH MH-
(GOpMaIMOHHBIMI TEXHOJIOTHSIMHU, a TAK)Ke NPH HAMMCAHWU KYPCOBBIX PadOT |
MIPOEKTOB, BHIMTYCKHON KBATHU(PUKAIIMOHHON pabOTHI.

OO0mast TpyJ0eMKOCTh OCBOCHHS TUCIUILINHBI cocTaBisger 432 gaca, 12 3a-
YETHBIX €IUHUIL. YYEOHBIM TUTAHOM MPEAYCMOTPEHBI JIeKIuu (36 4acoB), MpakTH-
yeckue 3aHaTus (108 yacoB), camocTosTenbHas padora cTyaeHTa (288 yacos, u3
HUX Ha MMOATOTOBKY K dk3aMeHy 27 4acoB). JucnuminHa peanusyercs Ha 4 Kypce,
B 7/ 1 8 ceMecTpax, B B 7 CEMECTpE 3a4eT, B § CEMECTPE IK3aMEH.

Heab: ¢ TEOpETUYECKUMU, METOJIUUYECKUMHU ¥ TEXHOJIOTHYECKUMU OCHOBaMU
COBPEMCHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHM, OCBOCHHE OOIIUX MPHUHITUIIOB pa-
OOTHI ¥ TIOJyYCHHUE MPAKTUUYECKUX HABBIKOB WX UCIOJIb30BAHUS VISl PEIICHUS TPU-
KJIAJJHBIX MHYKEHEPHBIX 3aJlay B Mpoliecce NajbHEeHIero ooy4yeHus: u npoQeccuo-
HaJIbHOM J€ATEIHLHOCTH.

3axayu:

1. ChopmupoBaTh yMeHHE CTaBUTh 3ajauy JJIsl PEIICHUS] €€ Ha KOMIIBIOTEPE,
a TaKKe peain30BaTh €€ COBPEMEHHBIMU CPEJCTBAMH WH(MOPMAIIMOHHBIX U KOM-
MBIOTEPHBIX TEXHOJIOTHM.

2. I3yunTh TEXHOJOTHIO MCIOJIb30BAHUS SJCKTPOHHBIX TAOIHI] TSI WHXKE-
HEPHBIX PACUETOB.

3. I3y4uTh OCHOBBI MHKEHEPHOT'O0 MATEMATHYECKOTO ITPOrpaMMHOT0 oOecIie-
YEHUS

4. ChopMupoBaTh HaBBIKM MPAKTHUYECKOW PaOOThI C COBPEMEHHBIMH CpE-

CTBaMM CO3JaHUA TCKCTOBLIX U APYI'UX TUIIOB JOKYMCHTOB.



5. ChopmupoBaTh yMEHHE peaIM30BBIBATH WHXKEHEPHBIC BBIUMCIUTEIbHBIC
3aJ1ayyl CPEJICTBAMM SI3bIKA IPOrPAMMHUPOBAHHS.

6. [ToayuuTh HaBBIKK pabOTHI C COBPEMEHHBIMHM CHCTEMaMH yIpaBlieHUs 0a-
3aMH JIaHHBIX.

7. I3yunTh MeTOABI MOMCKa UHPpOpMaLUU B ceTH MHTepHET, OCHOBHBIE cep-

BUCHI IHTEpHET.

JI1s yenemHoro u3ydenusi AUCHUIUIMHbL « MTHPOpMalnoHHbIE TEXHOJIOTUNY Y
oOyJaromuxcs JODKHBI OBITh CHOPMHPOBAHBI CIEAYIOIIUE MPEIBAPUTEIbHBIC
KOMIIETEHIINU:

— BJIaJICHUE HaBbIKAMU pabOTHI C PA3IMYHBIMU UCTOYHUKAMU UHPOPMAIIUU:
KHUTaMU, yueOHUKaMHU, CTIpaBOYHUKaMu, IHTEpHET;

— CMOCOOHOCTH K AJITOPUTMUYECKOMY MBIIIJICHUIO.

B pesynbrare mzydeHusi NaHHOW AMCIUIUIUHBI Y oOydarommxcs GopMupy-

I0TCS CIEAYIOIINE OOIIEKYJIbTYPHbIE KOMIIETEHIIMH (3JI€EMEHThI KOMIIETEHIIH):

Kon u ¢popmyampos-

Jtanbl (OPMUPOBAHMUS KOMIIETEHMHU
K4 KOMIIeTeHIMH

IIOHATHUC I/IH(I)OpMaHI/II/I Huee CBOﬁCTBa; COBPEMCHHBIC METOABI U TCX-
HOJIOTHH (B TOM YHCIle HHPOPMAIIMOHHEIE), TIPUMEHEMbIE B 00JIaCTH

3HaeT
T'EOJIOTUH; POJib U 3HAUCHHE HH(OpMAIINU, HHPOPMATH3AINHN 00IIe-
OK-1 CTBa, UH(HOPMAITUOHHBIX TEXHOJOTHI
CIIOCOOHOCTBIO K a0- MOJIb30BATLCS COBPEMEHHBIM MPOrPaMMHO-METOANYESCKUM obecreye-
CTPAKTHOMY MbIILIE- | YMeer HUEM IPOBEJICHHSI PACYETHBIX U MPOEKTHBIX PadoT, a Takke 00padoT-
HUI0, aHAITU3Y, CHHTE3Y KH UH(GOpMAIn

HaBBIKaMHU pabOThHI B COBPEMEHHBIX IPOTPaMMHBIX POJYKTaX, o0ec-
Brnanmeer | meunBaromMX NPOBEICHUE PACUETHBIX M MPOEKTHBIX paldoT, a TaKKe
IIpoLECC JOKYMEHTUPOBAHUS

OIIK-1 Ha3HaYCHWE U OCHOBHBIE MPHEMBI PA0OTHI C MATEMAaTHYECKUMU 1 WH-
CIOCOOHOCTD peIIaTh 3HaeT | JKEHEPHBIMH POTrPaMMHBIMH MAKETAMHU, CUCTEMaMH MOJTOTOBKH J10-
3as1a4um mpoh)eccuo- KYMEHTOB

HaJILHOM JIeITEIILHOCTH

peuiaTh CTAHAAPTHBIC 3a1a49n HpO(i)CCCHOHaHBHOfI O6J'IaCTI/I, HUCIIOJIb-

- | Ymeer
Ha oCHOBe HH(opMa 3ysl COBPEMEHHBIE BHIYUCIIUTENBHbIE HHKEHEPHBIE TTAKETHI

UOHHOI U OubIHOo-
rpadUuecKon KyJbTy-
PBI C IPUMEHEHUEM
nHPOPMALIUOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUH U ¢ yue-
TOM OCHOBHEBIX Tpe0o-
BaHUH MHPOPMAIHOH-
HOI1 6e30macHoCTH

CHUCTEMaMH Pa3paboTKH MPOrpaMMHOT0 00ECTICUCHHUS, CTAaHAAPTHEIMHU
Brnageer | mH)XeHEpPHBIMU MMaKeTaMu, TPaQUUECKUMH M TAKTOBBIMH PEAaKTOPa-
MU.

OIIK-7 3Haer OCHOBBI HH(OPMALIMOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH, IPUMEHSI-




Kon u ¢popmysmpos-
KA KOMIIETEeHINH

JTtansl (OPMUPOBAHUA KOMIIETEHIIUH

YMEHHEM IOITb30BATHCS
KOMITBIOTEPOM KaK
CPEICTBOM YIPaBICHUS
u 006paboTku HHPOP-
MAaIMOHHBIX MacCUBOB

eMBbIe B IPOECCHOHATBHON AeSITeTFHOCTH:

CPEeICTBA M MHCTPYMEHTHI [T PeaTu3alliil HHKEHEPHBIX PACYeTOB
(3neKTpOHHBIE TAOIHIIBI, CPEICTBA MPOTrPAMMUPOBAHUS, TAKETHI HH-
YKEHEPHBIX ¥ MAaTEMAaTHYECKUX PACUETOB);

WHCTPYMEHTHI CO3JaHusI ¥ O(pOPMIIEHHS TOKYMEHTOB CIOXHOU
CTPYKTYPBI;

METObI TOUCKA U XPAaHEHUS JaHHBIX.

YwMmeer

BBITIOJIHATh MAaTEMAaTHUECKUE U HHKEHEPHBIC PAaCcYeThl CPEICTBAMHU
ANIEKTPOHHBIX TAOJHIL, 3bIKOB MPOTPAMMHUPOBAHHS, MATEMATHYECKHX
Y HHXKCHEPHBIX TTaKETOB;

UCIIOJIBE30BaTh HH(POPMAIIMOHHBIEC H KOMITBIOTEPHbIE TEXHOJIOTUH HPH
CO3/IaHUH ¥ PEIAKTUPOBAHUU TOKYMEHTOB PA3JIMYHbIX THIIOB,
(bopMyITHpOBaTh 3aPOCHI sl HOMCKA HH)OPMALIUK B CETH UHTEPHET;
UCIIOJIb30BaTh CUCTEMBI YIIPABJICHHs 0a3aMH TaHHBIX [UIsl XPaHCHUS U
00paboTKH HH(POPMALIUH.

Bnaneer

HaBBIKAMHU PabOTHI C KOMITBIOTEPOM KaK CPEIACTBOM 00pabOTKH U
XpaHeHus1 HHpOopMaIny;

HaBbIKaMHM CPABHCHHA U OLCHKN COBPEMCHHBIX IIPOTPaMMHBIX
cpencTB 00pabOTKU M XpaHEHUs JaHHBIX, BBITOJTHEHHS Pa3INIHBIX
pacyeros;

HaBbIKaMH BBIOOpPA MOAXOIAIIMX CPEACTB U HHCTPYMEHTOB HH(OpMa-
IIMOHHBIX TEXHOJIOTHH JUTSA PeIIeHHMs 3a1a4 MPOoeCcCHOHAIBHOM Jes-
TEITLHOCTH.

I[JIH (bOpMI/IpOBaHI/IH BBIIMICYKA3aHHBIX KOMHGTGHI_[I/H?I B paMKaX IUCHUIIINHBI
«I/IH(bOpMaI_[HOHHBIG TCXHOJOI'UN» IMIPUMCHAIOTCA CIICAYIOINUC MCTOAbI aKTUBHOTO/

HHTCPAKTUBHOI'O O6y‘—IeHI/I$II

- UTPOBOE MPOECKTUPOBAHHUE;

- TpyNnoBasi KOHCYJIbTAIUS.




|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTHU KYPCA
DJIeMEHT He PEeAYCMOTPEH YUEOHBIM IIJIAHOM

1. CTPYKTYPA U COJIEP’KAHUE MPAKTUYECKOM YACTH
KYPCA
IpakTuyeckue 3anaTusa(/24ac.)
PA3JIEJI 1. OCHOBbI UH)KEHEPHBIX PACUHETOB B CPEJIE EXCEL

3ansitue 1. 3HAKOMCTBO ¢ opranu3anueil padoTbl MO AUCHUILINHE U CH-
CTEeMOIi mo/Iep:KKH oopa3oBaTebHOro nmpouecca BlackBoard (2 gac.)

1. Ctpykrypa kypca B cucteme BlackBoard.

2. Tunsl yueOHBIX 3JIEMEHTOB:

- TEOPETUYECKUH MATEPUAIL;

- nabopaTopHbIE pabOTHI;

- TEeCTBhI;

- WHJYBUIyaJIbHBIC JOMAIIIHUE 3a/I1aHMUS.

3. PeitturHroOBas Oo11eHKA PadOT.

4. BzauMoJieliCTBHUE C TIpernoaaBaTesieM

5. AtTecTanusl.

Ilpaxmuueckue 3a0anus:

- pabota B cucreme BlackBoard (3aurcieHre Ha Kypc, B TPYIIILY H IIp.)

- MPOOHBIN TECT;

- BBITMIOJTHEHUE 33JIaHUN U B3aUMOJICHCTBHUE C MIPETO/IaBaTENIEM YEPe3 CUCTEMY
BlackBoard.

3ansitue 2. [IpocThie BhIUMcIeHus B cpeae Excel. (2 gac.)

1. OcHOBHBIE NOHATHS IEKTPOHHBIX TAOJIHLI.

2. Mopenb si9eKu dJIEKTPOHHOM TaOIHITHI.

3. ®opmaTHpoOBaHUE TUCEK.

4, Vcnionw3oBanue GopMyiI.

5. AGcoroTHast ¥ OTHOCUTENBHAS aJpecalus sIeekK.

6. Peanm3arust TMHEHHBIX M BETBSIIIUXCS aJlTOPUTMOB

Ilpaxmuueckue 3a0anus:

- BBIYUCJICHUE XapaKTePUCTHK ITOCKON (UTYPHI IT0 KOOPIUHATAM €€ BEPIIHH;

- o0paboTka omurboK BBOJA,;

- co3manus (GOpMBI IS pacueTa JTOXOAHOCTH BKJIAJaM IO MPOCTON U CIIOXK-
HOU MPOLIEHTHOM CTaBKE.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOTO 3aHATHSI.

3ansTue 3. O0padoTKa MHKEHEPHO-TeXHUYECKOoil nH(popManmu (2 yac.)



1. Co3nanue TabauI] pacueTHBIX 3HAUCHUN AJIS 33JaHHOTO apryMEHTa 0 He-
KOTOPOMY 3aKOHY.

2. Ucnionb3oBaHue rpymnnoBbiX (PYHKIUH, YCIOBHBIX TPYHIOBBIX (YHKIIUM.

3. YcnoBHOe opMaTUpOBaHUE.

IIpakmuueckue 3a0anusi:

- pacy€T TemIONPOBOJHOCTD KPEMHUS JIJIs 33JaHHOTO UHTEpBaJia TEMIIEPATyp
o 3a7aHHou (popmyiie;

- CpaBHEHUE IKCIIEPUMEHTAILHBIX ¥ TEOPETUUECKUX 3HAYCHHUH TETIIIOMPOBOI-
HOCTH, OIIEHKa MOTPEUTHOCTH, (POPMYITUPOBKA BHIBOJIOB;

- pacyeT BBIOPOCOB YIJIEKHUCIIOIO T'a3a aBTOMOOWIISIMU B HEKOTOPBIX TOPOJIax
Poccuu Ha ocHOBe cTaTnueckoil nHGOpMaIIMK, CPABHEHHE C IOMYCTUMBIM KOJIHMYe-
CTBOM, ()OPMYJIMPOBKA BHIBOJIOB.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSI.

3ansaTusa 4-5. O0padoTKa IKCNEPUMEHTAIBHBIX JAHHBIX U MOCTPOEHHE
rpa¢ukoB ¢pynkumi (2 4ac.)

1. Peanuzanusi TAOJUYHBIX BBIUMCICHUH 10 3aIaHHOMY QJITOPUTMY .

2. I'paduueckoe oTobpaxeHue TabanyHOM HHPOPMAIIUH.

3. Turmbl nuarpamm.

4. OCHOBHBIC JICMCHTHI JUATPAMM.

5. ®opmaTrpoBaHUE PIEMEHTOB M PSAIOB JaHHBIX.

IIpakmuueckue 3a0anusi:

- OIICHKA 3aBHCHMOCTHU yJIApPHOM BSI3KOCTH 00Opaslia OT TeMIEPATypPhl, BBIUKC-
JICHUE TOTPEIIHOCTEH, MOCTPOEHUE JOBEPUTEIHLHOTO UHTEPBAJIa, MOCTPOCHUE Tpa-
¢duKka, MPOTHO3 3HAUYCHHUIA;

- mocTpoeHue u odopmieHue rpaguka QyHKIIMU Ha 3aJJaHHOM HMHTEpBAJE,
BBIYHCIICHHE MaKCUMaJIbHBIX, MUHUMAJILHBIX 3HAUCHUN (DYHKIIHH.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSI.

3austus 6-/. MaTpuyHble BbIYMCJIEHUSI, pellleHHe YPaBHEHMI, MOUCK
pewenusi (4 yac.)

1. Oneparnuu ¢ MacCCUBaMH.

2. Ucnionw3zoBanne uHcTpymMeHTOB «llombop mapamerpa» u «llouck perire-
HUS.

3. ®opMyIUpPOBKA U OMMMCAHKUE ONTUMHU3AIIMOHHBIX 3a]1a4.

4. TIpubnmkeHHOe pelleHrue HEJIMHEWHBIX YPAaBHEHHUH C MOMOIIbI0 MHCTPY-
MeHTa «llouck pemenus».

Ipaxmuueckue 3a0anus:

- BBIYUCJICHUE MAaTPUYHBIX BBIPAKCHHIA;



- pellIeHre CUCTEM JTMHEHHBIX YPaBHEHUN MaTPUYHBIM CIIOCOOOM;
- CO3J/aHue Y ONTUMHU3ALMA [ITATHOIO PACIMCaHUs HEKOTOPON KOMIIAHUH C

IIOMOIIIBIO «Hoz[6opa IMapaMCTpOB» U KIIOHUCKaA pemeHHﬁ»;

- PEUICHUE HEJTMHEMHBIX YPABHCHUN.

Camonposepka:

- TECTUPOBAHUE 110 TEME MPAKTUYECKOTO 3aHSTHUS.

3ausitue 8. UTorosoe 3ansTue no pasaeny «OCHOBbI HH:KEHEPHBIX pac-

yeToB B cpene Excel» (2 gac.)

HHA.

DBI.

1. UToroBoe TeCTUpOBaHUE.
2. 'pynmoBasi KOHCyNIbTalMs: pa300p MHAUBHUAYAIBHOTO JIOMAIIHETO 3aja-

PA3JIEJI 2. UCIIOJIB3OBAHUE MATHCAD AJISA PELLIEHUSA ITPU-

KJIAJIHBIX 3AJIAY

3ansTue 9. [Ipocteie BoiuncieHust B cpene MathCAD(2 yac.)
1. OcuoBueie nousaTus cucremeiMathCAD:

- KOMMEHTapuil;

- TIepEeMEHHasl, IPUCBOCHUE €1 3HAUYCHUS,

- BBIPQXKEHHE, €T0 BBOJ U BHIUUCIICHHE.
2. [Taneau 21eMEHTOB U UX Ha3HAYCHHE.
3. cnonp30BaHue aNrOpUTMUUECKUX KOHCTPYKITUM.
Ipaxmuuecxue 3a0anus:
- BRIYHMCIICHUE 3HAUYCHHS BBHIPAKCHUS,
- BRIYHMCIICHUE XapaKTEPUCTHK TUIOCKOM (DUTYpHI IO KOOPJIMHATAM €€ BEPIIUH;
- 00paboTka omundOK BBOJIA;
- WCIIOJB30BaHUE YCIOBHBIX OMEPATOPOB ISl OLEHKU XapaKTePUCTUK (uUTy-

Camonposepka:
- TECTUPOBAHUE T10 TEME MTPAKTHYECKOTO 3aHSTHSI.
3ansaTus 10-11. Ucnosib30BaHue MHAEKCHPOBAHHBIX NepeMeHHbIX, pado-

Ta ¢ BEKTOpaMHu U MaTpuuamu(4 gac.)

1. IToHsiTHE MHAEKCUPOBAHHOM MEPEMEHHOM, €€ Ha3HAUEHHUE U ONMCAHUE.
2. ®opMHUPOBAHNE YUCIIOBBIX MOCIEAOBATEILHOCTEN, BEIUUCIEHUE CYMM U

npousBenenuii oneparopamu MathCAD.

3. ®opMHUpOBaHHUE MATPUI] U BEKTOPOB.
4. Onepauny HaJl MaTpPULIAMHU M BEKTOPaMH, a TAK)KE HaJl UX OTAEIbHBIMU

QJICMCHTAMMU.

5. Pemenue cuctemsl IMHEWHBIX ypaBHeHH MmeTonoM Kpamepa, ['aycca u

MaTPUYHBIM CITIOCOOOM.



IIpakmuueckue 3a0anusi:

- (hopMUPOBAHKE HIEMEHTOB MOCIIEOBATEIBHOCTH B 3aBUCUMOCTH OT UHIEK-
COB, BBIYUCJICHUS C DJIEMEHTAaMHU IOCJIEeI0BATEIbHOCTH;

- pEllIeHHE 3a/layu O JBW)KCHUHU aBTOMOOWIIS MO Pa3IMYHBIM ydacTKaM JI0pO-
TH;

- (popmMHupoBaHUE MaTpUI], MATPUYHBIE OTEPAIIH, BHIYMCIECHHE CYMM U TpO-
W3BEICHUN,

- PELLIEHHE CUCTEMBI JINHENHBIX YPaBHEHUM.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOTO 3aHATHSI.

3anusaTrue 12-13. O0padoTka MH:KEHEPHO-TeXHHYecKOH HHopmanuu B
cpene MathCAD(4 gac.)

1. Onucanve QyHKIUHU, TOHITHE apryMeHTa (PyHKLIHUH, CIOCOOBI BEIYUCIICHUS
(GyHKUIHU.

2. Ucnionp3oBanne 610ka 00pabOTKH UCKITFOYCHHH.

3. Co3nanue TaOyIMpOBaHHBIX (PYHKITUH.

4. ImmopT maHHBIX U3 cpensl EXcel u npejicraBieHne ux B BUIE MATpHIl U
BEKTOPOB.

5. [Ipocreitmas cratuctuyeckas 00paboOTKa JaHHBIX.

IIpakmuueckue 3a0anusi:

- co3anne PyHKIUU U pean3aiis ee OT pa3IUIHbIX apTyMEHTOB;

- pacyeT TEeIUIONPOBOJHOCTH JJIsl 33JaHHOTO MHTEpBaJia TEMIEPATyp IO 3a-
JaHHOU (opMmyIie;

- UMIIOPT SKCIEPUMEHTAIbHBIX JAaHHBIX U CPABHEHHE UX C paCUETHBIMHU 3Ha-
YEHUSMHU.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSL.

3ansTua 14-15. [locrpoenne rpaukoB, pelieHUe YypaBHEHUI, CHUMBOJIb-
Hble npeodpa3zoBanusi(4 gac.)

1. Busyanusanust qaHHbIX cpeactBamu rpadukoB MathCAD.

2. OCHOBHBIE DJIEMEHTHI TPA(PUKOB.

3. CriocoOblI 3a1aHus 3HAYCHUH 110 OCSM KOOPIUHAT.

4. OrobpakeHne HECKOJIbKUX KPUBBIX U OTICJIBHBIX TOYEK Ha OJHOM rpadu-
Ke.

5. CriocoOwi perrenust ypaBaenuit B cpeae MathCAD.

6. [loHsiTHe CUMBOJILHBIX MTPEOOPA30BAHUIM.

7. OcHOBHBIE BUJIbl CUMBOJIbHBIX OTIE€paIfil U ONEPaToOpPOB.

IIpakmuueckue 3a0anus:



- MOCTpoeHue rpapuKoB QYHKIUN OHON MEepeMEeHHON, MOUCK U BU3yalln3a-
1[Ms TOYEK MEPECCUCHMUS;

- pellleHre HEIUHEHHBIX YpaBHEHUN TpeMsl ClIoCOOaMU: B CUMBOJIBHOM BUJIE,
C IOMOIUIBI0 BCTPOEHHBIX (DYHKIIMM U OJ10Ka penieHui;

- IMIIOPT 3KCHEPUMEHTAJIBHBIX JAHHBIX U CPABHEHUE UX C PACUECTHBIMU 3Ha-
YEHUSIMU.

- pELLIEHHE CUCTEM JIMHEHWHBIX U HEJTUHEHNHBIX YPABHEHUN;

- CHUMBOJIbHBIE TMPeoOpa3oBaHMs: ympolueHue, auddepeHupoBaHue, UHTe-
ITPUPOBAHUE, PA3JTI0KEHUE HA MHOXKUTEIU U TIP. ;

- pellIeHKE 33724 Ha COCTABIICHUE CUCTEM YPABHEHHUI.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

3ansaTusa 16-17. UccnenoBanue pynkumii(4 yac.)

1. Anroputm ucciieqoBaHusl (PyHKIIUH

2. Boruncnenue Toiomaned IIOCKUX (UTYp, OTPaHWYCHHBIX TpadukaMu
byHKIUH

3. Pemenue 3a1a4 Ha SKCTPEMYM.

Ilpakmuueckue 3a0anus:

- IOUCK KPUTHYECKUX TOUYEK (PYHKIINH;

- BBIYUCJIEHHUE IO (PUTypBl, OTpaHUYEHHOM TpadrkaMu QyHKIIHIA;

- HccaegoBaHue rpaduka GyHKIUY;

- penieHue 3aJa4y Ha BIOOp ONTUMAIbHBIX pa3MepoB OaccelHa.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

3ansitue 18. UTorosoe 3ansitue no pasaeiy «Mcnoapzosanue MathCAD
JJIS peleHusi MPUKJIAAHBIX 3a1a91» (2 yac).

1. TectupoBanue.

2. 'pynmoBas KoHCynbTalus: pa300p WHAMBHAYAILHOTO IOMAIIHErO 3aja-
HUSL.

PA3JIEJI 3. AITOPUTMU3BALIMA U TPOTPAMMUPOBAHUE B UH-
/KEHEPHBIX 3AJAYAX

3ansaTue 19. Peamu3anus npocTbiX BHIYHCJIUTENBHBIX 3224 Ha sI3bIKE
nporpamMmmupoBanusi(2 yac).

1. IToHsiTHE O TUIAX TAHHBIX, 00JIACTH JEHCTBUS TUIIOB.

2. OnucaHue MepEeMEHHbBIX U BbIPAXKEHHI.

3. [IpocTeiime onepaTopsl si3bIKa MPOrpaMMUPOBAHUS: BBOJI, BBIBOJ, MPHU-
CBavBaHME, YCIOBHBIN OMEPATOP.

4. CTpyKTypa nIporpaMmsl.

Ilpaxmuueckue 3a0anusi:



- BBIYUCJICHUE XapaKTEPUCTUK IIOCKOM (UTYPHI 110 KOOPAWHATAM €€ BEPIIHH,

- BBIYUCJICHUE 3HAYEHUS BBIPAKEHUS C YUETOM 00JIACTH OMPEICICHUS;

- peleHue TeKCTOBOM 3aauH.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

3ausTue 20-21. O6pab0TKa MHKEHEPHO-TeXHUYECKOM MHPOpMaL U
CpeACTBaMM fA3blKa NpOrpaMMUpoBaHus (4 yac).

1. Onucanne QpyHKINU, TOHITHE apTyMEHTa (PYHKIIMH, CITIOCOOBI BHIYHCICHUS
GbyHKIUH.

2. Vcnonb3oBanue 6j10ka 00pabOTKU UCKIIOUCHHM.

3. [loHsATHE CIIMCKOB, OCHOBHBIE ONEPAIIMH CO CITUCKAMH.

4. BpluuciaeHue CyMM U MPOU3BEIACHUN MOCIEI0BATEIbHOCTEH, MOMCK MUHHU-

MaJIbHBIX U MaKCUMAJIbHBIX 3HAYEHUH CIHUCKOB.

5. ®opMHpoBaHKE TAOIHIIBI 3HAYEHUN (DYHKIIMH.

6. BBon maHHbIX U3 (haiina u mpeacTaBICHUE X B BUJIE CIIMCKOB.

7. IIpocteiimiast cratuctuyeckas o0paboTKa JaHHBIX.

IIpakmuueckue 3a0anus:

- co3/laHue (PYHKIMY U pean3alus ee OT pa3InyHbIX apryMEHTOB;

- pacyeT TEeIUIONPOBOJHOCTH JJIsl 33JaHHOTO MHTEpBAJa TEMIIEPATYp IO 3a-
JTaHHoU (popmyrie;

- UMIIOPT SKCIEPUMEHTAJIbHBIX JAHHBIX U CPABHEHHUE UX C PACUETHHIMU 3HA-
YEHUSIMHU.

Camonposepka:

- TECTUPOBAHUE 10 TEME MPAKTUYECKOTO 3aHATHSI.

3ausaTua 22-23. Peaausauus MacCUBOB, BEKTOPOB, MATPHIl CPeACTBAMU
SI3bIKA MPOTPAMMHPOBAHMS, oniepanuu Haja HuMu (4 gac.)

1. IToHsiTIE MACCUBOB U OTEPAIIUU C HUMH.

2. Onucanmne MaTpuIl ¥ BEKTOPOB.

3. Onepanuu ¢ MaTpUIlaMU B BEKTOPaMH.

4. TlonsTe UHIEKCUPOBAHHOW TTEPEMEHHOM, €€ Ha3HAUYCHHUE U OTICaHUE.

5. Onepanuu HaJ MaTPUIIAMH M BEKTOPAMH, a TAK)Ke HaJl X OTACIbHBIMU
AJIEMEHTAMM.

6. Pemenue cuctem JIMHEHHBIX YpaBHEHU.

Ilpakmuueckue 3a0anus:

- pellIeHHE 3a/1ayu O JABM)KCHUH aBTOMOOWIIA MO Pa3MYHbIM y4acTKam JI0pO-
TH;

- (hOopMHPOBAHHE PJIEMEHTOB MOCIEA0BATEIBHOCTH B 3aBUCUMOCTH OT UHJIEK-
COB, BBIYMCJIEHUS C 3JIEMEHTAMU MOCJIEI0BATENHLHOCTH;



- (popmMHupoBaHUE MATpUI], MATPUYHBIE ONEPAIMH, BHIYUCICHHE CYMM M MpO-

WU3BEJICHUM;

KC.

- pEIlIEHNE CUCTEM JIMHEHHBIX YPABHEHU.

Camonposepka:

- TECTUPOBAHUE MO TEME NMPAKTHYECKOTO 3aHATH.

3ansaTus 24-25. [locTpoenne rpagukoB, pelieHue ypaBHeHuii (4 yac.)

1. IToctpoenue rpadukoB GyHKITHI.

2. OCHOBHBIE DJIEMEHTHI TPA()UKOB.

3. @opMaTUPOBAHUE DJIEMEHTOB IPa(PUKOB.

4. OroOpaxeHne HECKOJIBKUX KPUBBIX U OTIEJIBHBIX TOUEK Ha OJHOM rpadu-

5. CnocoOsbI penieHus: ypaBHEHH.
Ipaxmuueckue 3a0anusi:
- noctpoenue rpadukoB GyHKUUNA OJHOW MEPEMEHHOM, MOUCK U BU3yaJIn3a-

1A TOYCK IIEPECCUCHUSA,

- PCHICHUC HEJIUHEHHBIX ypaBHGHI/If/'I JABYM: criocobaMu: B CHMBOJIEHOM BHAC

)51 HpI/I6J'II/I)KCHHI>IMI/I MCTOAaMHU C ITIOMOIIIBIO BCTPOCHHBIX (bYHKHHfI;

MHU.

- pCHICHUC CUCTEM JINHCHMHBIX U HEJIMHEWHBIX ypaBHeHI/Iﬁ Pa3HbIMHA criocoba-

Camonposepka:
- TECTUPOBAHUE 110 TEME MPAKTUYECKOTO 3aHSTHUS.
3ansitue 26-27. CuMBOJIbLHBIE ONepaluy, UcciaenoBanne QyHKIMA cpe-

CTBaMHU sI3bIKA MporpaMMupoBaHusi (4 yac).

1. TToHsiTHE CUMBOJIBHBIX TTPEOOPA30BAHUM.
2. OCHOBHbBIC BBl CHUMBOJIbHBIX ONEpAIMii W ONEepaTopOB: YIPOIICHUE,

muddepeHnpoBanme, THTETPUPOBAHKE, PA3TIOKEHUE HA MHOKUTENH U TIP.;

3. UccnenoBanmne GpyHkunu
4. Beluncnenue IIOMaed IUIOCKMX (UIyp, OTPaHMYEHHBIX TrpaduKamMu

(GyHKUIHM.

5. Pemenue 3a1ayu Ha SKCTpEMyM

Ipaxmuueckue 3a0anusi:

- CHMBOJIBHBIE OIIEPALlAU JUISI CJI0KHOTO BBIPAXKEHUS;

- IOMCK KPUTHUYECKUX TOUYEK (PYHKIINH;

- BBIYUCJICHHUE IO (PUTYpbl, OTpaHUYEHHOM IpadrkaMu QyHKIIHIM;
- uccienoBanue rpaduka QyHKUINY;

- peuIeHue 3a7a4 Ha SKCTPEMYM.

Camonposepka:

- TECTUPOBAHUE MO TEME NMPAKTHYECKOTO 3aHATHS.



3ansaTue 28. UTorosoe 3aHsTHe MO pa3ieiy «AJrOPUTMHU3ALMA M NPO-
rpaMMHpOBaHMe B MHAKEHEPHBIX 3aJa4ax» (2 yac).

1. TectupoBaHue.

2. 'pynmoBasi KOHCyJIbTalMs: pa300p MHAUBHUAYAIBHOTO JIOMAIIHETO 3aja-
HUSL.

PA3JIEJI 4. TIOATI'OTOBKA JOKYMEHTOB B CPEJIE WORD

3ansartue 29-30. Coznanne noxkymenra WORD ciaoxknoii cTpykryps (4
qac).

1. Co3nanue JOKyMEHTa M YCTaHOBKA €T0 MapaMeTpoB.

2. Broa, penaktupoBanue u popMaTupoBaHUe TEKCTA. THUIBI TEKCTOBBIX 00b-
eKTOB. OCHOBHBIE XapaKTEPUCTUKU TEKCTOBBIX OOBEKTOB.

3. [lonsaTue ctumneit, co3manne CTPyKTYphl TOKYMEHTA.

4. Co3manue TaOJUI], IMITOPT/IKCIIOPT Tadymi u3/B cpeay Excel. Mcnomb3o-
BaHME TAOIUIL 7151 OPOPMIIEHUS CTPAHUILL TOKYMEHTA.

5. BBoax MaremaTuyeckux Gopmyii.

6. Co3iaHue pucyHKOB.

7. BcraBka oryaBieHusl.

8. PaboTta ¢ noKyMEHTaMH HECKOJIbKMMHU aBTOpPaMH, MCIIOJIb30BAaHUE UHCTPY-
MeHTa «McnpaBinenus».

IIpakmuueckue 3a0anusi:

- CO3/aHME JOKYMEHTa C 3aJaHHBIMH XapaKTEPUCTHUKAMH, BKIIOYAIOIIETO
dbopMyITbl, TAOIUIIEI, PUCYHKH U TIP.;

- CO3/JaHK€ OTYETA MO BHINOJHEHHBIM UHAUBHIyaJIbHBIM 3a/1aHUSIM.

Camonposepka:

- TECTUPOBAHUE MO TEME NMPAKTUYECKOTO 3aHITHSL.

3ansaTue 31. Utorosoe 3ansitue no pasaeny «Iloaroropka 10KyMeHTOB B
cpeae WORD»(2 gac).

1. TectupoBanue.

2. 'pynmoBast KOHCYIbTaIHSI.

PA3JIEJI 5. OCHOBbBI PABOTHI B CETU UHTEPHET U C BASAMUA
JAHHBIX
3ansaTus 32-33. Co3naHue ¥ HANoOJIHEHHe 0a3bl JaHHBIX, peaju3auus 3a-
MPOCOB Ha BBIGOPKY (4 yac).
1. Ba3bl JaHHBIX U CUCTEMBI YIIPaBJICHUS O0a3aMu JaHHBIX.
2. Ilonsatue npeaMeTHON 00J1aCTH.
3. Mojienb npeMeTHOM 001aCTH U MOJCHTH TAHHBIX.
4. Tlonstue uaPopManmoHHOTO 00BeKTa. ETO CTpyKTYpAa.
5. Tumsl cBsi3ell B peSIIUOHHON MOJIEIH.



6. OcHOBHBIE XapaKTePUCTUKH sI3bIKaSQL.

7. IIpocTteie BBIOOpKH. 3anpockl Ha BBIOOPKY JaHHBIX: OrpaHUUYEHHbIE BBIOOP-
KU, BBIOOPKM C HCKIIIOUEHUEM JYOJIMKATOB, BBIUUCISIEMBIE IO B 3alpocax, BbI-
OOpKU C yHOpSA0YEHUEM, C TPYNIIIUPOBKON JaHHBIX.

8. Bb16opKu U3 CBA3aHHBIX TAOIHII.

IIpakmuueckue 3a0anusi:

- OIIMCaHNE MOJIEIIN MTPEAMETHON 00J1aCTH;

- co3nanue 6as3pl Tabnuil 6a3bl NaHHBIX, YCTAHOBKA CBsI3el MEXay Tabmuia-
MU, HAIOJIHEHNE TaOuL;

- peanu3anus MOMCKOBBIX 3alPOCOB K 0a3e JaHHBIX C OTOOPOM OJHOTO WIIU
HECKOJIBKUX [TapaMEeTPOB;

- peanu3anys BHIYUCICHUI CPEICTBAMHU 3allPOCOB;

- cTatucTryeckas 00padoTka nH(popmanuu u3 0asbl JaHHBIX.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOTO 3aHATHS.

3ansitue 34-35. Ilonck undopmanuu B cetd MaTepHer (4 vac).

1. Apxurexktypa uHGOPMAIIMOHHO-TTOUCKOBBIX cucteM st WorldWideWeb.

2. UndopmaniioHHble pecypchl U MX NPEACTaBICHHE B HHPOPMAIMOHHO-
ITIOMCKOBOW CUCTEME.

3. UudopmaninoHHO-TTIOMCKOBBIH SI3bIK CUCTEMBI.

4. Tunbsl “HHOPMAITMOHHO-TTOMCKOBBIX SA3bIKOB.

5. CuHTakcuc A3bIKa 3alpocoB Opaysepa.

Ilpaxmuueckue 3a0anusi:

- MIOMCK MH(POPMAIUH C UCIIOJIb30BAHUEM SI3bIKA 3aIIPOCOB Opay3epa;

- IOMCK MH(pOpMAIUH 110 33JJaHHOU TEMe.

Camonposepka:

- TECTUPOBAHUE MO TEME MPAKTUYECKOTO 3aHATHSI.

3ansTue 36. UToroBoe 3ansitue mo mMoayaw «OcHOBbI padoThbl B CeTH
HNuTepHeT U ¢ 0a3amMu JaHHBIX» (2 yac).

1. TectupoBanue.

2. 'pynnoBass KOHCyJbTalus: pa300p MHAMBHUAYAJIBHOTO JIOMAIIHEro 3aja-
HUSL.

I1l. YUEBHO-METOJUWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIIUXCSH
YueOHo-MeToAn4YecKoe O00ecreyeHrne CaMOCTOATEIbHOM padoThl o0ydaro-
muxcest o auctuiuinae « MHpopManmoHHbie TEXHOJIOTUNY TIpeacTaBieHo B [pu-
JoxkeHuu | 1 BKITIOUaAET B ceosi:



— IUIaH-TpaUK BBITOJHEHUS CAMOCTOSTENIbHON pabdoThl MO AMCLUUILIMHE, B

TOM 4YHCJIC ITPUMEPHBIC HOPMEBI BPEMCHHU HA BBIINIOJIHCHHC 110 KAXKIOMY 3a/IaHUIO,

— XapaKTCpUCTHKA BaﬂaHI/Iﬁ JIIA CaMOCTOSITEIIbHOMN pa6OTI)I 06yqafonmxcs{ )41

MCTOJUYCCKHC PCKOMCHIAINH 110 UX BBIIIOJIHCHHIO,

— TpebOoBaHMS K MPEACTABICHUIO U OGOPMIICHUIO PE3YyJIhTATOB CaMOCTOSI-

TEJIHLHOU padOThI;

— KPHUTCPHH OLICHKH BBIITOJIHCHHA CaMOCTOSITCJIbHOM pa6OTI>I.

1IV. KOHTPOJIb JOCTUXXEHUSA ].[EJIEFI KYPCA
KoHuTpoJsmpyemsl Koas! 1 3Tansl Ouenotnpie cpencra
e pa3aeibl / TeMbl dopmupoBanus . MPOMEKYTOYHAs
AUCHUTLTHHBI KOMIeTeH Uit TEKYIHH KOHTPOIb aTrecranus
OCHOBBI 3HaeT Tecr (T1P-1) Bompocsr 1-12
WHXXEHEPHBIX OIK-1 | YyMmeer Jlabopatopnas padota (ITP-6)
pacyeToB B cpelie PacuetHo-rpadudeckas pabora | 3amanue 1-12
Excel BJIaJICeT (ITP-12)
VCIIoNb30BaHNE 3HAeT CobGecenosanue (YO-1) Bompocsr 13-25
MathCAD s OIK-7 | YyMeer Jlabopartopuas padora (ITP-6)
pemenus Pacuerno-rpaduueckas pabora | 3ananue 13-22
NIPUKJIAHBIX 33184 BIAACCT 1 (11p-12)
AJIropuTMHU3aLUs 3HAeT Tect (ITP-1) Bompocsr 1-17
1 ymeeT Jlabopatopnas padora (ITP-6)
nporpammupoBanu | OK-5 3 1-8
€ B HHKEHEPHBIX — PacuetHo-rpaduueckast pabora | >ananue 1-
3a/1a4ax (ITP-12)
3HAeT Tect (ITP-1) Bomnpocsr 18-26
IToaroroBka a6 6 1P-6)
JIOKYMEHTOB B OMK-1 |yMeer aboparopnas pabota ( ; 010
cpene WORD — PacuetHo-Tpaduueckas pabora | SalaHUe
(TIP-12)
OcHOBBI paboOTHI B 3HaeT Tecr (TTP-1) Bompocsr 27-38
cetu Uurepuer u ¢ | OK-1
6a§2MHH;a£§B;H ymeeT Jlabopartopuas pabora (ITP-6) | 3amanue 11-14

Tumnossie KOHTPOJIBbHBIC 3a/laHUA, MCTOAUYICCKUC MAaTCPpHUaAJIbl, OIIPCACIIAIONINC

IIPOLIETypbl OLICHUBAaHWS 3HAHWUM, YMEHUI U HABBIKOB W (WJIM) OIBITA ACSATEIBHO-
CTH, a TaKXK€ KpUTEPUHU U MOKA3aTeIu, HEOOXOAUMBIE /JIs OLIEHKU 3HAHUH, yme-
HUM, HaBBIKOB U XapaKTEPU3YIOIIUE 3Tarbl (HOPMUPOBAHUS KOMIIETEHUUNA B MPO-
1ecce OCBOCHMS 00pa30oBaTEIbHOM MporpaMMel, npeacTaBieHsl B [Ipunoxenun 2.



V. CHUCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEparypa

1. Cepreesa A.C. ba3zoBbie HaBBIKM PabOTHI C MPOTPAMMHBIM 00€CIIEYEHUEM B
texuuyeckom By3e. Ilaker MS Office (Word, Excel, PowerPoint, Visio),
ElectronicWorkbench, MATLAB [Onextponsslii pecypc]: ydeOHOe mocodue/
CepreeBa A.C., CunsiBckas A.C.— DJeKTpoOH.TEKCTOBblE JaHHble.— HoBocu-
oupck: CuOupCKHil TOCyJapCTBEHHBIM YHUBEPCUTET TEICKOMMYHMKAIMI U WH-
dbopmatuku, 2016.— 263 ¢.— Pexxum goctyma:
http://www.iprbookshop.ru/69537.html

2. AradonoBa H.C. Texnonorus pacyetoB B MS Excel 2010 [DnexTpoHHbII
pecypc]: yuebnoe mocobme/ Aradonoa H.C., Kozmor B.B.— DOmek-
TPOH.TEKCTOBBIE JaHHbIe.— Camapa: CamapCKuil rOCyTapCTBEHHBIN TEXHUYECKHM
yausepcuteT, DbC ACB, 2016.— 97 c.— Pexum noctymna:
http://www.iprbookshop.ru/61434.html

3. benapeB U.A. Meroasl Beruncienuii B nakere MathCAD [DaexkTpoHHBII
pecypc]: yuebHnoe mocobue/ M.A. benapeB [u ap.].— DIJIEKTPOH.TEKCTOBBIC JaH-
Hele.— HoBocubupck: HoBocuOupckuii rocyJapCTBEHHBIM — apXUTEKTYpPHO-
ctpoutenbHbld yHUBepcuTeT (Cubctpun), DbC ACB, 2013.— 169 c.— Pexum
nocryma: http://www.iprbookshop.ru/68893.html.

4. 3natononsckuid JI.M. OcHoBbl mporpammupoBaHus Ha s3bike Python
[DnexTpoHHBIN pecypc] : yueOHuk / J[.M. 3naTonofnbckuid. — DJIEKTPOH. AaH. —
Mocksa: JIMK Ilpecc, 2017. — 284 ¢. — Pexxum goctyna:
https://e.lanbook.com/book/97359 .

5. TymanoB B.E. OcHOBBI NpOEKTHPOBAHUS PEISAIMOHHBIX 0a3 JaHHBIX
[DnexTponnslil pecypc] / B.E. TymManoB. — DJEKTpPOH. TEKCTOBBIC JaHHBIE. — M.
: Nurepuer-Ynusepcuter Undopmarmonnsix Texnonorut (MHTYUT), 2016. —
502 c. — 978-5-94774-713-3. — Pexxum nmoctyma:
http://www.iprbookshop.ru/52221.html

6. IponoB B. A. HTML 5, CSS 3 u Web 2.0. Pa3zpaboTka cOBpeMEHHBIX
Web-caiitoB. — CII6.: BXB-Iletepbypr, 2011. — 414 c.: u.
http://znanium.com/bookread.php?book=351455

JlonoJiHUTEIbHAS JIUTEPATypa

1. Kunsaumor B.JI. Mcnonb3oBanue npunoxenus MS Excel ayist monenupo-
BaHUS Pa3IMUHBIX 3a7a4 [DnekTpoHHbIN pecypc]/ Kunpaumon B.Jl.— DnekTpoH.
tekctoBbie nanublie.— M.: COJIOH-IIPECC, 2015.— 160 c.— Pexum pocryma:
http://www.iprbookshop.ru/64925.html.



http://www.iprbookshop.ru/69537.html
http://www.iprbookshop.ru/61434.html
http://www.iprbookshop.ru/68893.html
https://e.lanbook.com/book/97359
http://www.iprbookshop.ru/52221.html
http://znanium.com/bookread.php?book=351455
http://www.iprbookshop.ru/64925.html

2. Kynpsisue, E.M. Mathcad 11: [ToaHOE pyKOBOACTBO MO PYCCKOM BEpCUU
[DnexTpoHHBIN pecypc] : pykoBojacTBo / E.M. KynpsBueB. — DneKkTpoH.JaH. —
MockBa : JMK IIpecc, 2009. — 592 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/1172

3. Osepona I'.I1. Pascal B mpumepax u 3amadax [DIeKTpOHHBIN pecypc] : yaeo-
Hoe nocobue ans By30B / I'. II. O3epoBa; JlanbHeBOCTOUHBIN (eepanbHbId YHU-
BepcuteT, MmkenepHas mkona.- BrnaguBoctok: n3n-Bo JlaapHeBocTOUHOTO (ere-
paNbHOTO YHUBEPCUTETA, 2014. — 132 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:814299&theme=FEFU

IIepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«AHTepHeT»

1. CnpaBounuk o Excel. — Pexxum noctyna: https://excel2.ru/

2. Ocuosl MathCAD. — Pexxum noctymna:
http://old.exponenta.ru/soft/Mathcad/Mathcad.asp

3. CnpaBounuk 1o 536Ky Python. — Pexxum noctymna:
https://pythonworld.ru/samouchitel-python

4. CnpaBounuk o CYBJ] ACCESS. — Pexwum nocryna:
http://accesshelp.ru/samouchitel-ms-access/

5. Beenenue B 6a3bl JaHHBIX. — Pexxum gocrtyra:
http://www.mstu.edu.ru/study/materials/zelenkov/toc.html

6. CnpaBounuk mo HTML. — Pexxum nocryma: https://htmlbook.ru/html;

ITepeyenb UHGPOPMAIMOHHBIX TEXHOJIOTHIT U IPOTPAMMHOI0 0OecreyeHmst

[Ipu ocymiecTBieHnr 00pa3oBaTEIBLHOTO TMpoliecca CTyJAeHTaMu U Tpodec-
COPCKO-TIPENOAABATEIbCKUM COCTaBOM MCIIOJB3YETCS CIEAYIOIIEE NMPOTPAMMHOE
oOecrieueHue:

1. Microsoft Office (Access, Excel, PowerPoint, Word wur. x).

2. MathCAD.

3. Python, Anaconda.

4. Notepad++.

5. [IporpamMmmHOe obecriedeHre IEKTPOHHOTO pecypcea caiita JIBOY, Bkiro-
yas ObC JIBDY.

6. Marepuansl Kypca, pasmeniennbie B LMS BlackBoard, uaentudukarop:
FU50219-00.00.00-1T-01: MudopmaiimoHHbI€ TEXHOJIOTHUH.


https://e.lanbook.com/book/1172
http://lib.dvfu.ru:8080/lib/item?id=chamo:814299&theme=FEFU
https://excel2.ru/
http://old.exponenta.ru/soft/Mathcad/Mathcad.asp
https://pythonworld.ru/samouchitel-python
http://accesshelp.ru/samouchitel-ms-access/
http://www.mstu.edu.ru/study/materials/zelenkov/toc.html
https://htmlbook.ru/html

[Ipu ocymecTBieHnn 00pa30BaTENLHOTO Mpoliecca CTyIeHTaMu U mpodec-
COPCKO-TIPENOIaBATEIbCKIM COCTaBOM HCIIOJIB3YIOTCS CIeAyIoNe WHGOpMaIln-
OHHO-CIIPABOYHBIC CHCTEMBI:

1. Hayunas snexktponnas ouoimnoreka eLIBRARY.

2. DIIEKTPOHHO-OUOIMOTEeUHAsI CHCTEMA U31aTehCTBA «JIaHby.

3. DnexkTpoHHO-OnMOMoTeuHas cuctema «IPRbooKS».

4. DJIeKTPOHHO-OMOIMOTETHAs cucTeMa «Znaniumy

5. Undopmanmonnas cucrema "EJJMHOE OKHO noctyna k oOpa3oBaTenb-
HBIM pecypcam".

VI. METOJUYECKME YKA3AHMS O OCBOEHUIO
JUCHUILIAHBI

1. Onucanue NMoCJIeI0BATEILHOCTH JAEHCTBUH CTy/eHTA («cHeHAPUH U3y-
YeHUs JUCHUNIJIMHBIY).

JIst yCrenmHoTo M3y4YeHus: TUCHUIIINHB « MHpOpMaIrmoHHbBIE TEXHOIOTHI
CTYJIEHTY HEOOXOAUMO:

1. ITpu MOATOTOBKE K MPAKTUIECKOMY 3aHSATHIO TTIOBTOPUTH OCHOBHBIE TEOpe-
TUYECKHE TTOJI0KEHUS, N3YUCHHBIC HA MPEIbIIYIINEM 3aHATHH, a TaKKe MPU HE0O-
XOJIMMOCTH TIPOYUTATh TECOPETUYECKUM MaTepual, MpE/ICTaBICHHBI B CHUCTEME
BlackBoard. /laiee 03HAKOMUTBCS C HOBBIM TCOPETUYCCKMM MATEPUAIOM (TaKiKe
yepe3 cuctemy BlackBoard), BHUKHYTh B CyTh M3y4aeMOM MPOOJIEMBI, MOATOTO-
BUTH BOIIPOCHI.

2. Ha mpakTudeckom 3aHSATHU TIIATEILHO KOHCIEKTHPOBATH TEOPETUUCCKUI
MaTepHaJl, y4acTBOBaTh B OOCYK/ICHUH, 33]1aBaTh BOIIPOCHI.

3. [Ipu moaroroBke K 1aGOpaTOpHBHIM pabOTaM HAa OCHOBE MAaTEpPUAJIOB, TIPE/I-
craBiieHHbIX B cucteme BlackBoard, cHauana moHsTh 3aqaHue 1a00paTOpHON pa-
O0ThI, HAUTH TEOPETUUECKUN MaTepuas, HEOOXOAUMBIN NIl PabOThI, U3yUUTDH all-
TOPUTM pealih3aliy 3aanusi, ChOpMyIUPOBATH BOMPOCHI MPETOIaBATEIIO.

4. Tlpu BbIOJIHEHUH J1aOOpPaTOPHOM paboThl cHavasa chopMyaupoBaTh U 3a-
JIaTh BOMPOCHI MIPETIOIaBATEII0 1T0 METOAUKE BBITIOJIHEHUS PabOThI, 3aT€M BBITIOJ-
HUTH 3aJlaHue «1o oOpasiy». OTpaBuTh MpenojaBaTeto uepe3 cucrtemy Black-
Board BrimosHeHHOE 3a/1aHUE HA MPOBEPKY, OTBETUTH HAa BOIPOCHI MPEIOIaBaATEIS.
[Ipexxne, yeM TMPHUCTYNATh K BBIMOJHEHUIO CAMOCTOSTEIBHBIX 3a/IaHi, 00yMaTh
QITOPUTM WX peann3anuu, cHOpMyIUPOBaTh U 3a/1aTh BOMPOCHI MPENOAaBaATETIO
M0 CYTH 3aJIaHWM, CIUTAHUPOBATh WX BBITIOJTHEHUE.

5. CamocTosTenbHbIE 3a/IaHNs JTA00PATOPHON PaOOTHI MOYKHO BBITIOTHSTH KaK
Ha ayJIMTOPHOM 3aHATHH, TaK U CaMOCTOSATEILHO BO BHeayauTOpHOE Bpems. Ilpu



3TOM pe3yJbTaT UX pealu3aluyd HeOOXOAUMO OTIPAaBUTH MPEMOJaBATENIO HA MPO-
BEPKY.

6. [locie Kaxa0ro MpakTHUYECKOTO 3aHATHS Ui 3aKpEIUICHUs MaTepuania
HEOOXOMMO MTPOITH MPOBepoUHbIe TecThl B cucteMe BlackBoard.

7. B Teuenmne Henmenu BeIOpaTh BpeMs ISl pabOTHI CO CIIEIUANBHOMN JIHUTEpa-
Typo# B OMOJIMOTEKE U ISl 3aHATUI HA KOMITBIOTEPE.

8. CamocTOATENBHYIO pabOTy OPTaHU30BBIBATH B COOTBETCTBHH C TpauKoM
BBITIOJTHEHHSI CAaMOCTOSATEIBHON pabOThI, MPUBEACHHOM B IPUIIOKEHUH 1.

2. PexoMeHzanuMm 1O  HMCHOJb30BAHHK)  MATEPHAJIOB  Yy4eOHO-
MEeTOAUYEeCKOro KoMILiekca .PeKoMeHyeTcsi NCIoib30BaTh METOAMUYECKUE YKa-
3aHUA U MaTtepuaibl o Kypcy «HpopManoHHbIE TEXHOJIOTHUNY, pa3MELICHHbIE B
cucreme BlackBoard, mnentudpukarop xypca FU50219-00.00.00-1T-01: Uudop-
MalMOHHBIE TEXHOJIOTHH.

3. Pexomenaanuu no padore ¢ gureparypoil. Teoperndyeckuii maTepuai
Kypca CTaHOBHUTCS 00Jiee MOHATHBIM, KOTJa JTONOJHUTEIBRHO K paboTe Ha MpPaKTH-
YECKUX 3aHATHX, HCIHOJBb30BAaHUI0 Y4eOHO-METOAMUYECKOrO KOMIUIEKCa, Mpes-
craBjeHHOro B cucteme BlackBoard, u3y4aroTcst 1 KHUTH U3 CIHCKAa OCHOBHOW M
JOTIOJIHUTENBHON TUTEpaTyphl. JIuTeparypy mo Kypcy MOXKHO HM3ydaTh B OMOJIMO-
TeKe, OpaTh KHUT'Y Ha JJOM WJIHM YATATh €€ Ha KOMIBIOTEPE (E€CIH 3TO 3IEKTPOHHBIN
pecypc). llosie3HO HCMONAB30BaTh HECKOJIBKO YYEOHHKOB, OJHAKO >KEJIATEIbHO
NPUAECPKUBATHCS PEKOMEHAALMS MPENOIaBaTelisi MO BbIOOPY KHUT MO KaXAOMY
pazneny. He pekoMeHyeTcsl «3ayduBaTh» MaTepuall, JKeJIaTelbHO AOOUTHCSA MO-
HUMaHHs U3y4aeMOW TeMbl TUCLUILIMHBI, a 3aT€M MCIOJb30BaTh U3YYCHHBIA Ma-
TepUal JUIs peain3aluu 3agaHuil. Kpome Toro, o4eHb noJjie3HO BBIABUTH TEHICH-
[ Pa3BUTUS TOW WJIM UHOW KOMITBIOTEPHOW W WH(OPMAIMOHHONW TEXHOJOTUH,
BBIIETIUTH JJi1 ce0sl HallpaBJICHUs JajbHEHIlero W3ydyeHus Marepuana, s J0-
CTHOKEHHs 00Jiee MPOABUHYTOIO YPOBHS U3yUEHUS TUCLHUIUIMHBI.

4. PexoMeHIAUMHU 10 MOATOTOBKEe K JK3aMeHy. YCIEelIHas MOATOTOBKAa K
HK3aMEHy BKIIIOYAET, C OJHOM CTOPOHBI, JOOPOCOBECTHYIO pabOTy B TEUEHHUE Ce-
MECTpa, BBIIIOJHEHUE BCEX 3aJaHUI IPENOJABaTeNs, a C IPyroil — MpaBUjIbHas Op-
raHu3anys IpoLecca HEMOCPEACTBEHHOM MOATOTOBKU. 1Ipy MOAroTOBKE K 3K3aMe-
HY HEOOXOAMMO OCBOUTH TEOPHUIO: pa300paTh ONpeIeieHNs BCeX MOHATUHM, TTOBTO-
PUTH MPUEMBI PELICHHS 33]1a4 C UCIOJIb30BAHUEM PA3IMYHBIX IPOrPAMMHBIX CH-
cTeM. 3aTeM pPaccCMOTPETh MPUMEPHI U CAMOCTOSITENIbHO Peaqu30BaTh 3aJaHus U3
K0 TeMbl. [Ipu 3TOoM, eciu 3agaHust GOpMyIUPYIOTCS CTYAEHTOM CaMOCTOSI-
TEJIbHO, — I0CTUTaeTCs 00Jee NPOABUHYTHIA YPOBEHb U3yUEHHUS TUCUUTLINHBI.

VII. MATEPHUAJBLHO-TEXHUYECKOE OBECIIEYEHUE
T CTUTLIAHBI



Ay,[[HTOpHBIe 3aHATHUA 110 JUCHUIIIIMHE BKIOYAIOT JICKOIHMH K Ha60paTOpHBIe

pabotel. i1 mpoBeAeHUS MPAKTUYECKUX 3aHATUH HEOOXOJUM KOMIBIOTEPHBIM

KJIaCCCO CIICAYIOIIUM O60py,Z[OBaHI/I€M:

15 mono6mokoB Lenovo C360G-i34164G500UDK ¢ ycTaHOBIEHHBIM

CTaHAAaPTHBIM IIPOTPAMMHBLIM 06GCHG‘IGHI/ICM, AOCTYIIOM K CCTH HHTepHCT.

MYJIBTUMEIUHHBIN ipoekTop OptimaEX542] — 1 mT;
HACTEHHBII 9KpaH;

aynuo ycwrenb QVC RMX 850 — 1 ur;

KOJIOHKH — 1 1T;

HBII — 1 mT;

MUKpOGOH — 1 mIT.

AOKYMCHT-KaMcpa.

B OCIAax oOecreyeHus CIICOHMAJIBHBIX YCJ'IOBI/Iﬁ O6yLI€HI/I}I HMHBAJIMA0B M JINII C
OT'PaHUYCHHBIMU BO3MOKHOCTAMH 3I0POBLI B I[BCDV BCC 3JaHUA 060pyI[OBaHI)I
ImangycamMmu, JII/I(l)TaMI/I, INOAbCMHHUKAMH, CIICOUAJIU3UPOBAHHBIMH  MCCTaMUH,

OCHallICHHbBIMH TYyaJICTHBIMU KOMHaTaMu, TaO0IMIKaAMH I/IH(l)OpMaHI/IOHHO-

HaBHFaHHOHHOﬁ IMOAACPIKKH.



IIpunoxenue 1

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALINN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BBICITIETO OOpa30oBaHUs

«/laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

NHKEHEPHAS IIKOJIA

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTbBI OBYYAIOLHINXCA
no aucumMivinie « MHdgopmManuoHHbIe TEXHOJIOTHID)

Cnenunanbnoctb — 21.05.04 «I"opHoe nesio»
Cnemnanu3zanus «OTKPbITbIE TOPHBIE PAGOTHI»

dopma NOArOTOBKYU OYHAS

BiaaaguBocTok
2015



IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

Ne
n/n

Jlara/cpoku BbI-
TOJTHEHU S

Buja camocrosiTeILHOMI
padoThI

IIpumepHbIe HOP-
MbI BpEMEeHHU Ha
BBIINIOJIHEHH €

dopma
KOHTPOJIsA

1

1 HEACIIAA CEMECTPA

N3y4eHne TeOpeTHYECKOro Ma-
Tepuaina B cucteme BlackBoard
o paseny «OCHOBBI HHXKEHEP-
HBIX pacuyetoB B cpene Excely,
ocHOBHas juTeparypa [1-2]

2 Jaca

YO-1

2 Hepjens ceMecTpa

Brimonnenue PI'3 o pazneny
«OCHOBBI HH)KEHEPHBIX PACUETOB
B cpene Excely, 3ananue 1

2 Jaca

I1P-12

3 Henens cemecTpa

Brinonnenue PI'3 o pazneny
«OCHOBBI HH)KCHEPHBIX PacueTOB
B cpene Excely, 3ananue 2

2 yaca

I1P-12

4 HCOCIIA CEMCECTpPaA

Brinonnenue PI'3 o pazneny
«OCHOBBI HH)KEHEPHBIX PACUETOB
B cpeae Excely, 3ananue 3

2 yaca

I1P-12

S Hexens cemecTpa

Brimonnenue PI'3 o pazneny
«OCHOBBI HHXKCHEPHBIX PACUETOB
B cpene Excely, 3aganue 4

2 yaca

I1P-12

6 HCOCIIA CEMCECTpPaA

Brinonnenue PI'3 o pa3neny
«OCHOBBI UH)KEHEPHBIX PACUECTOB
B cpeae Excely», 3ananue 5

2 yaca

I1P-12

7 Henelns cemecTpa

BrinosiHeHUE TECTOB CaMOMPO-
BEPKM M0 pa3jeny

2 yaca

[1P-1

8 mexens cemectpa

[ToaroroBka Kk TecTy 1o pazaeny
«OCHOBBI HH)KEHEPHBIX PACUE€TOB
B cpene Excel»

2 yaca

[1P-1

9 mepxens cemectpa

N3yueHne TeopeTnueckoro mMa-
Tepuana B cucteme BlackBoard
no pazaeny «Mcmnons3oBanue
MathCAD nans pewienus npu-
KJIaTHBIX 33/1a4», OCHOBHAS JIH-

tepatypa [ 3]

2 yaca

VO-1

10

10 menens cemecTpa

Brimonnenue PI'3 o pazneny
«cnone3oBanne MathCAD mis
pelieHust MPUKIATHBIX 33729,
3agaHue 1

2 yaca

I1P-12

11

11 menens

ceMecTpa

Brimonnenue PI'3 o pazneny
«cnone3oBanne MathCAD mis
pelieHust MPUKIAIHBIX 337a9»,
3agaHue 2

2 yaca

I1P-12

12

12 nwenens

ceMecTpa

Brimonnenue PI'3 o pazneny
«cnonszoBanne MathCADmis
perieHust MPUKIATHBIX 33a7a9»,
3amanue 3

2 yaca

I1P-12

13

13 Henens

ceMecTpa

BrinosiHeHUE TECTOB caMOMpo-
BEPKHU I10 pa3zieiy

2 yaca

[1P-1

14

14 wenens

ceMecTpa

Brmonnenue PI'3 o pazaeny
«Hcnonp3zoBanre MathCAD s

2 yaca

I1P-12




n/n

JlaTa/cpoxu BbI-
MOJTHEHHUS

Buja camocrosiTeILHOMI
padoThI

IIpumepHbIe HOP-
MbI BpeMEHHU Ha
BbINOJIHEHH E

dopma
KOHTPOJIsA

pelieHust MPUKIAIHBIX 33724,
3aganue 4

15

15 nenensa cemectpa

Brinonnenue PI'3 o pazneny
«Ucnonp3zoBanue MathCAD s
pelIeHus MPUKIATHBIX 337124,
3aJaHue 5

2 yaca

I1P-12

16

16 Henenst cemectpa

Brinonnenue PI'3 o pazaeny
«Ucnonp3zoBanne MathCAD s
pelIeHust MPUKIAIHBIX 3324,
3azanue 6

2 yaca

I1P-12

17

17 nenenst cemectpa

BrinosiHeHUE TECTOB CaMOMPO-
BEPKH MO pa3zieny

2 yaca

[1P-1

18

18 nenens cemecTpa

[ToaroroBka Kk TecTy 1O pa3aeny
«Hcnonp3zoBanue MathCAD st
penieHus! MPUKIAAHBIX 33729

2 yaca

[1P-1

19

SKSaMeHaHI/IOHHaﬂ
CeCCHs

IToaroroska k OK3aMCHY

36 yac

DK3aMeH

20

1 Henenst cemectpa

N3yuenne TeopeTnueckoro ma-
tepuana B cucreme BlackBoard
10 paz3zaeiny «AJIrOpUTMHU3AIUS U
MIPOrpaMMHUPOBAHUE B UHKEHEP-
HBIX 3aJ]a4ax», OCHOBHAs JIUTE-

parypa [2-3]

2 yaca

VO-1

21

2 Henens ceMecTpa

Brimonnenue PI'3 o pazneny
«AJITOPUTMH3ALIUS U TIPOrPaM-
MHPOBaHHE B HEXKEHEPHBIX 3a]1a-
yax |», 3amanue 1

2 yaca

I1P-12

22

3 Henenst cemecTpa

BrinosiHeHUE TECTOB CaMOMPO-
BEPKHU I10 pa3zienny

2 yaca

[1P-1

23

4 "Henens ceMecTpa

Brimmonnenue PI'3 o pazneny
CATTOPUTMH3AIMS U IPOTPAM-
MUPOBaHNE B MH)KEHEPHBIX 3a]1a-
4yaxy, 3adaHue 2

2 yaca

I1P-12

24

5 Hexens cemecTpa

Brimmonnenue PI'3 o pazneny
CATTOPUTMH3AIINS U IPOTPAM-
MUPOBaHNE B MH)KEHEPHBIX 3a]1a-
4yaxy, 3aJaHue 3

2 yaca

I1P-12

25

6 Henenst cemecTpa

BrinosiHeHUE TECTOB CaMOMPO-
BEPKHU I10 pa3zieny

2 yaca

[1P-1

26

7 Henens cemecTpa

Brimonnenue PI'3 o pazneny
«ATTOPUTMH3AIIMS U IPOTPAM-
MUPOBAHNE B MH)KEHEPHBIX 3a]1a-
4yaxy, 3agaHuc 4

2 yaca

I1P-12

27

8 Hezens cemecTpa

Brinonnenue PI'3 o pazneny
«AJTOpUTMH3ALNS U ITPOrpaM-
MUPOBAHUE B MHKEHEPHBIX 33]1a-
Jax», 3aJaHue S5

2 yaca

I1P-12

28

9 Hexens cemectpa

Brinonnenue TecToB camorpo-
BEPKHU MO pa3feny

2 yaca

I1P-1




Ne
n/n

JlaTa/cpoxu BbI-
MOJTHEHHUS

Buja camocrosiTeILHOMI
padoThI

IIpumepHbIe HOP-
MbI BpeMEHHU Ha
BbINOJIHEHH E

dopma
KOHTPOJIsA

29

10 nenens cemectpa

[ToaroroBka Kk TecTy 1O pa3aeny
«AJrOpUTMH3ALUA U ITPOrpaM-
MHPOBAHUC B MHKCHCPHBIX 3a/id-
yax

2 yaca

[1P-1

30

11 nenens cemectpa

N3yuenne TeopeTnueckoro mMa-
tepuana B cucreme BlackBoard
o paszeny «lloaroroska goky-
MeHTOoB B cpere WORD», oc-
HOBHas jiuteparypa [3]

2 yaca

VO-1

31

12 Henensa cemectpa

Brimonnenue PI'3 pazneny
«IToaroroBka JOKYMEHTOB B
cpeae WORD»

2 Jaca

I1P-12

32

13 nenens cemectpa

[ToaroroBka Kk TeCTy 1O pa3aeny
«IloaroroBka JOKyMEHTOB B
cpene WORD»y

2 yaca

[1P-1

33

14 Henens cemectpa

H3yueHne TeopeTHIecKoro Ma-
tepuaia B cucteme BlackBoard
1o pazzeiny «OCHOBBI pabOTHI B
cetn IHTEpHET U ¢ 6a3amu JaH-
HBIX», OCHOBHas JINTepaTypa [5-

6]

2 yaca

YO-1

34

15 nenens cemectpa

BeimonHeHne caMOCTOSITENbHBIX
3a/laHuil J1abopaTopHON pabOThI
«Co3anue u HanoJIHEHHEe 0a3bl
JIAHHBIX, pean3aIis 3ampocoB
Ha BBIOOPKY»

2 yaca

I1P-6

35

16 nenens cemecTpa

BrinonHenue caMocTosITeNbHbBIX
3a/laHuil J1abopaToOpHON pabOThI
«ITouck nHpopmanyu B ceTH MH-
TEpHET»

2 yaca

I1P-6

36

17 nenens cemectpa

Brinonnenue PI'3 o pazneny
«OcHOBBI 0a3 JaHHBIX IJIST HHIKE-
HEpOBY, 3a/1aHue 3

2 yaca

I1P-12

37

18 Henmenst cemectpa

[ToaroroBka Kk TecTy 1o pazaeny
«OCcHOBBI 0a3 JaHHBIX JIJIsI HHXKe-
HEPOBY

2 yaca

[1P-1

38

3K3&MCH8.I_II/IOHH8.5{

ceCCHus

IToaroToBka k 9K3aMCHY

36 yac

DK3aMeH

Hroro:

144 yac.

XapaxkTepucTHKA 3aJaHUI ISl CAMOCTOSITEJIbHON padoThl 00y4al0IINXCH U

METOAUYECKHUEC PEKOMEHAAIIMHA 110 UX BBIIMMOJIHECHUIO

PacuerHo-rpaguueckasi padora

Pacuetrno-rpaduueckas padota (PI'3) BbIMOTHAETCS CTyICHTaM IO KaKIOMY

HN3ydacMOMY pa3Jcily AUCHUINIMHBI 110 BapHAHTAM. BkirouyaeT HECKOJIBKO 3aJa-

Hui. Pemienue HyneBbix BapuaHToB PI'3 mo kaxkaomy pazzieny IpUBEIECHBI HUXKE.




Boimonunennsie PI'3 oTmpaBnsioTcs mpenogaBarenito Ha MpoBepky uepe3 LMS
BlackBoard.
Paznesn «OcCHOBBI HHKEHEPHBIX pacueToB B cpeae Excel»

3ananme 1. Jlana touka O(X,y) Ha IJIOCKOCTH U JUIMHA JUArOHANM KBajapaTa
d. Cuurtas, uro Touka O sBISETCS TOUKOW MEpeceueHus AMaroHajeH, AuaroHaIu
MapajuieNIbHbl OCAM KOOPJAWHAT, HAWTH:

- KOOPJIMHATHI BEPILVH KBAJIpaTa;

- INIMHY CTOPOHBI KBaJpaTa;

- paanycChl BIINCAHHOW U ONMCAHHOM OKPY’KHOCTH.

Pewenue: Metoanueckue yka3aHHsl K BBITIOJHEHHUIO 3aJlaHUsl CM. B Jabopa-
TopHO# pabote 1.06pazen mpuBeneH Ha pucyske 1.1.

3amanue 2. Peanu3oBars KaabKyJIsATOP JIs pacdyeTa TOXOJIHOCTH BKJIAJ0B IO
IIPOCTOM U CJIOKHOW MPOLICHTHOU CTaBKeE.

Pewenue: Metomueckne yka3zaHUs K BBITIOJIHEHHUIO 3aJIaHUsI CM. B Jabopa-

TopHOM padote 2. OOpa3el nmpuBeAeH Ha pucyHke 1.2.

A B C D E F G H 1 1 K L
1 Keagpar

2 BxogHele gaHHble:
3 Uentp Of -1 2)
4 [Ouaronans d= 7

E Keadpam cywjecmeyem 4
6 XapaKTepHMCTMKMW KEagpaTa:
7 BepwuHb

8 Al 4,5 1,5) 5
9 B( -4,5 5,5 )
10 ol 2,5 5,5) 1
11 D 2,5 1,5)

12
13 OnWHa cTopoHel

14 a= 4,950
15 PagMycbl BAMCaHHOW W ONUCAHHOW OKPYHHOCTH -2 -
16 R= 3,5
17 r= 2,475

13

Pucynok 1.1. CHumok skpana 3aganus 1

A B C D E F G

1 Kanbkynatop goxogHocTh BRNagoB
2 MpocToit npouyeHT CnoMmHeld npoyeHT
3 | Cymma Brnaga 30 000,00 2 Cymma Brnaga 30 000,00 P
4 CpoH pasmeleHUa 36 mec. Cpok pasmeleHua 36 Mec.
5 [MpoueHTHaA cTaEKa 8 % rogosesix MpoueHTHaA cTaeka 8 % rogoBbix
Mepuosg epinAaT, Mepuoa HauMCNeHUA
6 Kamable 1 Mec. NpOLEHTOB, KamKable 6 Mec.
7
Cymma BKNapa c Cymma BHnapa c
8 npoueHTamMK 37 200,00 npoueHTamMmK1 37 959,57 P
9 [Ooxopg no eknagy 7 200,00 £ HAoxop no exnagy 7 959,57 ¢

Pucynok 1.2. CHUMOK 3KpaHa 3aaHus 2
3ananme 3. O1eHUTH 3aBUCUMOCTD YIAPHOUN BSI3KOCTH OT TEMIIEPATyphl TEP-
M000OpaboTku 0o0pasnoB B (opme mapauierenuneaa u3 moJIuMepHOr0 KOMITO3UT-



HOTO MaTepuaia, BRICOTON h u mupunoii b, ecnu uzBectHa paboral, 3arpaueHHas
Ha pa3pyllieHre o0pas3la. DKCIEePUMEHTAIbHBIE JaHHbIE U3MEPEHUM MpeCcTaBlie-
HBI B TabOmute 1.

Tabauna 1
t, °C bi, Mmm hi, Mmm Aj, Ix

12,4 41 4,9

13,5 4,1 4,7

60 12,7 4,3 4,2

13,4 4,2 4,3

12,6 4,1 3,7

12,6 4,2 5,6

12,5 41 54

80 12,1 4,3 5,8

13,1 4,3 5,9

12,8 4,2 5,2

13,3 4,4 4,6

13,1 4,3 4,5

100 12,9 4,2 5,6
12,4 4,3 5

12,1 4,2 4,2

12,5 4,3 4,3
12,9 4,2 4

120 12,6 4,1 3,8

12,8 4,3 3,7

13 4,2 3,7

12,5 4,3 2,2

12,6 4,3 2,1

140 12,3 4,2 2,8

12,9 4,2 2,9

13,3 4,5 2,4

HeoOxoaumo:

- BBIYHCIIUTD yJAapHYIO Bsi3kocTh (KC) mist kaxaoro u3MepeHus, KoTopasi xa-
paKkTepU3yeT CIMOCOOHOCTh Marepuaia CONPOTHUBIISITHCS YAAPHBIM Harpy3kam u
OTIpeeIsIeTCS OTHOIIEHHEeM paboThl A, 3aTpadyeHHOW Ha paspylieHHe olpasia, K
TUIOMIAM TIOTIEPEYHOT0 CeUeHHUs 00pasiia B MECTE M3JI0Ma:

A;  xx
b+ hy [ M2
- BBIYMCJIUTH CpEJIHEE 3HAUCHUE yIApHOHN BS3KOCTH JUISA KaKJIOH TeMIIepary-

KC;

phI 110 hopmyie:



ne
KC; = 1ZKC
t_nt. i
=1

IA€ Ny — KOJIMYECTBO U3MEPEHUN IS KaXKI0W TEMIIEPATYPHI;
- HATU NOTPEUIHOCTh BBIYHUCIICHUS YAAPHOUN BS3KOCTH JJIs KAXKJIOM TemIepa-
Typhl (MeTooM Kopupenbaa):
max(KC;)—min(KC;)
A= >
- HAWTH TOBEPUTEIIbHBIM MHTEPBAJ BEIYMCICHHBIX 3HAYCHHM;

,i=1..n;

- IOCTPOUTH IpaPUK 3aBUCUMOCTH YAAapHOU BsI3KocTU K OT TEMIEPATYPBHL;

- HAUTU YPaBHEHUE SKCIIEPUMEHTAIBHON 3aBUCUMOCTH YJIApHOM BSA3KOCTU OT

TEMIIEPATYPHI;

- C MIOMOIIBIO MOJTYYEHHOTO YPABHEHHUS CIIPOTHO3UPOBATh YIAPHYIO BA3KOCTD
st t = 85°C, 110°C, 145°C.

Pewenue. Metonuyeckue yka3aHHsl K BBIIIOJIHEHUIO JAaHHOM pabOThI CM. B
naboparopHoil pabote 3, oOpaser npuBeeH Ha pucyHke 1.3.

o E G K L M N c P a

b pezy YAIPHOA BASKOCTH us HOMMOSHTHEIX B
3IEMCHMOCTH OT TEMNEPATYPE!

min {KCy),

s t,% bam | hmm [ A awe | ke, kot HC, whpefa’ | max [KC], wiue/n’ — AkC, 3aBUCMMOCTE YAAPHOIR BASKOCTH OT TEMAEPaTYpPbl
M

3 12,4 41 a8 96,381 12

4 13,5 4,1 4,7 24,914 g @

= &0 12,7 43 a2 76,508 81,246 96,381 71,622 12,379 % =

& 13,4 4,2 43 76,404 % &0

7 12,6 4,1 3,7 71,622 E 40 - 000801082+ 11 555n. 255 15

] 12,6 4,2 56| 105,820 g o ¥=UaEs ) :af;;s{ SRR £E2AE

3 12,5 41 54| 105366 = 0

10 80 12,1 4,3 5,8 111,474 104,825 111,474 96,726 7,374 Z 40 60 BD 100 120 140 160

11 13,1 4,3 5,5 104,740 ;.E Temneparype, °C

12 12,8] 472 52 96,726 PR

13 13,3 4.4 15 78,606

" 14 a3 s 79,886 T R S ——

15 100 12,9 4,2 55 103,359 87,654 103,359 78,606 12,377 Hosspumensne wmepsan Bepueaa rparius

15 12,4 43 5 93,773 ——— Monwrowansras (K0t sl=iul)

17 12,1 42 a7 82,645

15 12,5 43 43 80,000

19 12,3 472 4 73,828

20 120 12,6 41 38 73,558 72,475 80,000 67,224 5,388

21 12,8] 43 3,7 67,224

2 13 4,2 3,7 67,766

3 12,5 43 22 40,930

24 12,6 43 21 38,760

25 140 12,3 4,2 2,5 54,201 45,503 54,201 28,760 7,720

5 12,3 472 28 53,525

27 13,3 45 24 40,100

28

28 LoBEpHTENEHEIR nponso:

30 t, c KG,, K.Cl.)KI'N\2 HHW3KHAR MPakHLE | BEPXKAR rPpaHMLa t, °c .., K.D.)UM2

31 50 51,245 58,567 23,625 55| 100,328

32 B0 104,525 57,451 112,188 10| 78,380

33 100 57,654 75277 100,031 1as| 37,057

34 120 72,475 56,067 78,563

35 140 45,503 37,783 53,224

Pucynox 1.4. CHUMOK 3KpaHa 3a1aHus 3

3aganue 4.Iloctpouts Tabnuily 3HadeHud u rpaduk GpyHkuuu F(x)Ha 3amaH-
HOM MHTEpBanie|a, b], konmuuecTBo 3HaUeHUH B Tabmuie — 20. ['panuisl nHTEpBaia

a, b 3agaBarte B rpamycax.
a+b

sin2 x + cos 2x, x <

F(x) = a-zl—b

2

sin2 x — cos 2x, x>



[To mocTpoenHo# Tabauile u rpaduKy OTBETUTH Ha CIEAYIONINE BOIPOCHL:

- 3HaYEHMS a0COITIOTHOTO MHUHHUMYMa U MaKCUMyMa q)YHKHI/II/I,

- KOJIMYecTBO KopHel ypaBHeHUs F (x) = 0 Ha 3a1aHHOM HHTEPBAJIE;

- HaliTu KopHU ypaBHeHUs F(x) = 0 Ha uHTEpBaie [— %; 2m].

Pewenue. Metonudyeckue yka3aHHsl K BBIIOJHEHUIO JaHHOW pabOTHI CM. B

nabopaTtopHoit pabote 3-4, 0Opaser] npuBenIeH Ha pUCyHKe 1.4.

1

00~ en (e w |k

1]

11
12
13
14
15
16
17
1B
19
20
21
22
23
24
25
26
27
2B

30
31
32

A

B

C

D E

Nocrpoenne dyueynm F{x) ua nutepsane [a,b]

sindx + cos 2x,

Fin2x — cos 2x, X =

Fix)=
a= -q0
= 360
war h= 23,68
X F(x)
-90,00| -1,0000
-66,32| -1,4130
-42 .63 -0,9140
-18 495 0,1749
474 1,1510
2842 1381
52,11 00,7239
75,79 -0,4035
99,47 -1,2705
12316 -1,3175
146,84 -1,3175
170,53 -1,2705
194 21 -0,4035
217,89 0,7239
241,58 13841
265,26 1,1510
288,95 0,1749
31263 -0,9140
336,32 -1,4130
360,00 -1,0000

Mccnegosadme rpadmma
HonwyecTeo KopHel

FAMHKMMY M

Marcumym

a+b
e -

7
a+b
7

F G

H

I ] K L M

¥

9 b m ol b % 0
RN Gt
B Al Al

4

-1,4130
13841

Kopuw ypasxenua F(x)=0
HuTepsan
X F(x)

g Ky
-40 5 -22,5( 0,0000
50 90 67,5/ 0,0000
190 230 202,5| 0,0000
280 330 282,5| 0,0000

Pucynok 1.4. CHUMOK 3KpaHa 3aianus 4

3ananue 5.0npenenure pazmMepsl OTKPLITOro 6acceiina oobemom V = 40 M3,

UMeEIOIIEro (popMy IPSAMOYTOJILHOTO TMapajulielienuIea ¢ KBaJApaTHBIM JTHOM, Ha

OOJIMIIOBKY CTE€H M JIHA KOTOPOTO YilIeT HAUMEHbIIIEe KOJIMYECTBO MaTeprara.

Peuwienue. Metoguyecke yKazaHusi K BBITIOJHEHUIO JAHHOW pabOThI CM. B

naboparopHoit pabote 4, oOpasel mpuBeIeH Ha pucyHke 1.5.

EV I = TR B R T R N ]

8
9

A

B

C D

E

Mogbop reometpuyeckux pazmepoe bacceliHa

Mnanupyemoli
obbwem, V=
OnunHa,
WMpKMHE, X=
Bricota, h=

OB6bem = x**h
Mnowaak =
x2+4*x*h

32 M

4
2m

PacuyeTHele 2HaYeHuA

32 M

48 m?



Pucynok 1.5. CHUMOK 3KpaHa 3a1aHus 5
Paznen «Ucnoan3zoBanue MathCAD niis pereHusi NPUKJIAAHBIX 32124
3aganme 1. BoiunciauTh 3Ha4YCHUE CIAEAYIOMIETO BBIPAKEHUS:

2
T ye—1 1
In —\/sin3 x+=)| | x —F— +cos(t 2—)
Y ( 3)) Z+£ 5 3‘\/Z+1

s x = —3.5, y=4.56, z= —0.5;
x =1, y=-1, z = —0.5.
Pewenue. Metonuiyeckue yka3zaHUsS K BBIMOJHCHHUIO TAHHOTO 3aJaHUS CM. B
nabopatopHoit pabote 5, oOpasel] mpuBeIeH Ha pucyHke 1.6.

3apaHue 1
r:=—3.5 y:=4.56 z:=—0.5

2 .
. m y’ —1
In||y—1\/sin :I:+§ | t———— || +cos|tan
0

z+
T+Yy

=0.92

3'x,fz—i—l

Pucynok 1.6. CHuMOK 3kxpana 3amanus 1

3aganue 2./[aH TpEyroiapHUK, 3aJaHHBIM KOOPAMHATAMU CBOUX BEpIIMUH. [
3TOT'O TPEYTOJIbHUKA BEIYUCIIUTD:

1. AIUHBI CTOPOH,IEPUMETP, IIOLIAb;

2. BETUYMHBI YIJIOB B Tpajaycax;

3. KOOpJMHATHI LIEHTpa U paJinyC BOMCAHHON OKPY>KHOCTH;

4. KOOpAMHATHI LIEHTPA U PaUyC OMMCAHHON OKPYXHOCTH.

Pewenue: Metonnueckue yka3zaHus K BBIIIOJIHEHHUIO 3a/IaHUsI CM. B Jabopa-
TopHOU padote 5. O6pa3ern nmpuBeacH Ha pucyHke 1.7, 1.8.

3apaHue 2
KoopauHaTtb! TpeyronbHuka ABC

Lyi= 8 Ya:= 4 Tyi= =T Yp= 1 Teo= 13 Yei=—2

ONuUHLI cTOpoH

2 2

c::\/(mﬂ—:rb> + (Ya—yy) =15.297

as=\(e-2)°

b::\f(ﬂ:a—:rc) +(ya_yr) =10.296

H = ?1:,)2 =20.881

MepumeTp, nnowaab

p=a+b+c=46.473 si=A| 2|2 gl | E—p|.[B—c|=75
2 (2 2 2

Pucynox 1.7. CHUMOK 5KkpaHa 3a1aHust 2




¥ram

2 x 2

A=acos (c* +6" —a’) —1.88 A=A 30 o7
2epabh m
2 . 3

H==a{:c}s({c-+ﬂ =L }]zn.my B:=8- %0 _ag 0002
2 ¥l
2 F | 2

Ceacos( (@ 0" =€)\ _grra cec B0 g o460
2.n-b vl |

BnMCcaHHAA OKPYMWHOCTE [paguyc W LeHTp)

N 10 i A i IO

P
2

a=T, + b, + T @y + b1+
gy = et T a3 g, =2 Tt TTERe g gy
a+b+e a+b+c

OnWCaHHaA OKPYMHOCTE (pagUyc v LeHTp)

_u.-ﬁ-r:

I =10.962
“

D=2+ (Ta* (Ub— V) + Tb (Yo — Ya) +Te (Ya— Us) )} =300
(a® +0a") - (s =) + (%" + 37 - (e~ wa) + (=" +0.") - (va— )
i

L= =2.04

?-‘Iu = {:I:u'! v yﬂi} ) c:Ib_:I'r} + {IE'2 + yb!} - {I'T_I{LII + I[mr'u +ﬂr.u} " {mﬂ _:I:b} —

]

5.2

Pucynok 1.8. CHuMOK 3KkpaHa 3a1aHus 2

3aganue 3. Jlana umcnoBas mocnemoBatenbHOCTh a;(i = 1,2,...1m), oOuwmii
4JIeH KOTOpOH 3a7aeTcst popMyJIou:

a; = sin(vi + z).

3
JJ1st 3TOM MocneoBaTeIbHOCTH
- BBIBECTH 3HAUCHUS BCEX €€ UJICHOB;
- IOCYUTATh CYMMY DJIEMEHTOB 3TOM MOCIIE0BATEIBHOCTH;
- HAWTH 3HAYCHUS CIICAYIOIIMX BBIPAKCHUM:

a, +ai+a3+--+al,
cosa,; + cos(a; "a,) +cos(a, -a, - as) +--+cos(a; "a, as- .. ay).
Pewenue: MeTommyeckne yka3aHUs K BBITIOJIHCHHIO 3aJIaHUS CM. B jlabopa-
TopHOU padote 6. OOpa3er mpuBeaeH Ha pucyHke 1.9.



3apanne  HnCnosas NOCNER0BATENBHOCTE
ORIGIN:=1 n:=15 i=1..n

[ 0.880
0.629
0.354
0.094
0.141

~0.348
0.524 “

a, ::sin(\.’i i ): —0.67 Sa =-6.273

3 0.787 '

—0.876 =l

~0.94 dYa'=1.05

~-0.98 -1

~-0.998 - '
-0.997 ):sin[ |la ] =1.52
| 0.978 = /

Pucynok 1.9. CHuMOK 3KkpaHa 3a1anust 3
3ananme 4. [Ipu 1Br>KeHUH aBTOMOOWJIS U3 MMYHKTAA B IyHKT B yCTaHOBIIEHA
CKOPOCTb JBHKEHUS HA Pa3JIUYHbIX YYaCTKAX:

JlnuHa yyacTka, KM 15 |5 12 |2 21 17 121 |3 10 |5
CkopocTb, KM/4 60 |30 |60 |45 |50 60 |50 |40 |60 |40
OnpenenuTs:

- PACCTOSTHUSI MEXIY TyHKTAMU;

- BpeMsl Ha MPOXOXKICHHUE KaXKI0r0 ydacTKa 1 o0I1iee BpeMs B MyTH;

- CPETHIOI0 CKOPOCTh JIBUKCHHS,

- HOMEpa BCEX YYAaCTKOB, MPHU ABUKCHUU IO KOTOPBHIM 3aTpauyeHO MAaKCH-

MaJbHOE BpeMs.

Pewenue: Metoandeckne yka3aHusl K BBITIOJHEHHUIO 3a/laHusl CM. B mabopa-
TopHOM padote 6. O6pazern npuseaeH Ha pucyHke 1.10.

3aganne 5.0npenenuTe pasMepsl OTKPLITOro 6acceitna oobemom V = 32 m3,
uMeroIIero (popMy MpsSMOYTONBHOTO TMapajuie/ienuIea ¢ KBaapaTHbIM JHOM, Ha
OOJIMIIOBKY CTEH | JTHA KOTOPOTO VIAET HAMMEHBIIIEE KOJIMYECTBO MaTepHaia.

Pewenue: Metoandeckne yka3aHusl K BBITIOJHEHHUIO 3aJaHusl CM. B Jabopa-
TopHO# padote 9. O6pazern nmpuBeaeH Ha pucyHke 1.11.




3apanume  XapaxkTepucTuKu Asuxenns asTomobuns

15 60 0.25
5 30 0.167
12 60 0.2
2 15 0.044
21 50 L |o42
L=y V=160 T=1=0.283
21 50 0.42
3 40 0.075
10 60 0.167
| 5 40 0.125
m:=10
m
S=3L=111

P
hans
T[uu‘; ?:4'7":2.151

V“g:: Tb =51.601
Sull

mean(V)=49.5
maz, = max (T)=0.42
5
match (maz,,T) = l"'l
Pucynoxk 1.10. CHuMoOK sKkpaHa 3aganus 4

3apanme 6. MccnenoBath GyHKIMIO U IOCTPOUTH €€ TpaduK:

()_xz—x—l
fx) = x2 — 2x

Pewenue: Metoaudeckne yka3aHus K BBITIOJHEHHUIO 3aJlaHUSI CM. B Jabopa-
TopHO# padote 9. O6pazern npuBeAcH Ha pucynke 1.12, 1.13, 1.14

1. Obnactb onpegeneHms
d(z):=denom(f(z)) = 2-z -z’
solve [
0cobble TOUKM z,,::d(::}:ﬂ—»[zl

solve ,x
obnactb onpegenenuna  (d(z)<0)v(d(z)>0) ——— z<0V2<zV0<z <2

2. YeTHOCTb, HEYETHOCTb

2.(z*-3)

factor
fl==)+1(z) (@—2)-(z+2)

@YHKLMA 00Lero BHAa
2.(z? —2)
z+(z—2)+(z+2)

Flg)—F(z) 22,

Pucynoxk 1.12. CHuMOK skpaHa 3agaHus 6



3. ToYkM NepeceyeHna C OCAMM

solve +
oce OX z,=f(z)=0 2 2 :[ 1.618]
1 5| 1-0618
12 2]
0b OY  yu=[f(0)— ¢ nepeceyeHmi Her

4. ACUMMNTOTDI

FOPU3OHTANbHBIE  yuoi= lim f(z) =1  ygu= lim  f(z)—1

I—0D0 I——00
BEpPTUKAMNbHble lim f(z)— - lim f(z)—oo
I"u=0 :.r—r:!:au :.I:—»:!:u'l
lim f(z)— - lim +_f[.r} — 00
T, =2 T—I, I—T,

1 1 1

HaknoHHble (y=kx+b)  k:= lim I=z) | 0 b:=lim f(z)-k-z—1
z—o T T—00
lim |f(z)—k-z—b|—0
Ir—o0
HEKTOHHBIX SCHMITTOT HET, Tak KaK k=0, 8 y=1 - BEpTUKA/IbHAA SCHMITTOTS

5. TOUKM 3KCTPEMYMa, MHTEPBaNbl BO3PAcTaHus, YDbIBaHUs

d 2.2—2)e(z—2z% +1 2.x—1 factor £2_9.749
fd(1]3=—_f(1)—|*{ } ( . }_ > -
dz (2-2:—::2) 2-z-z z* «(z—2)
solve

1+1i

fd(z] =0 — 1—1i

] FKCTPEMYMOE HET

solve,r

ZORIRaes

VOBIBAET HA Beek 0ORacTH ONpeneneHns

solve, T
fa(2)<0 ——— z<0V2<zVO<z<2

6. TouykK nepernba, BeIMYKNOCTE M BOTHYTOCTb (hYHKLMK

d? factor 2.(z—1).(z —2.2+4
fa(z)=——f(z) (z—1)-( ;I )
dz 33-[3—2}
solve [ ! ]
T =F i (2) —— [ 1+V/3-1i
1—/3-1i
£:=0.00001
Tings, =1 if £ (Ii“-fl]_ .5') fi (I"“fu + s) <0 |=%“aBAseTcA TOUKoW nepernba”

“ABNAETCA TOUKOKM Nepernba™
else
|| “He ABNAETCA TOUKOW Neperkba™




AnY 1190 o
IFHMCYHOK I.15. CHNMOK 3KpdHd 3d1dHIA O

solve,x
faa(T)>0 ———2<av0<z<1  QyHKUMA BOrHYTE

solve,x
fa(z) <0 ——— z<0VI<z<2 @yHKYMA BHINYKIE

Ea

Tox
I

Iin;u

12 ot nrsnaira naxarrrra A
T L0 TrnvMION ORpPdod Saddrian O

Pa3nen «AnropurMusanusi ¥ NporpaMMHpoOBaHue B HH:KEHEPHBIX 3a1a4ax»

3apanme 1. BeruucianTs 3HaueHHs ClAEAYIOMUX (PYHKIUI, yuuTbIBasg 00JacTh
OIIPEIEIICHMUS:

a)

X+ 2, ecux < 2
1

x —
sin(x? + 1), ecau x = V51

aasx = —3.5, 1.5, 3.2, 5,v/m, InV3, log, 10, 2, sin8;

0) y(x) 1y1st BBEIEHHBIX MOJIb30BATEIEM 3HAUCHHIA.
Pemrenue:

y(x) = > ecam 2 < x < Vbm

Ha puc. 1.14a noka3zan mporpamMMmHbIid Koja, a Ha puc. 1.146 pe3ynbrar BbI-
MOJIHEHUS IPOTPAMMBI.



import math

def yix):
if x <« 2:
I =xX+2
elif x »= 2 and x < math.sqrt(5 * math.pi):
z=1/(x - 2)

else: Tabnuua sSHaqdeHWil $yHELMN:
z = math.sin{x ** 2 +1) -3.58 - -1.5684
return z 1.58 - 3.5668
3.28 - @8.8333
def £(x): 5.8 - @.7626
try : 1.77 - 3.7725
i y(x) 8.55 - 2.5493
ERCEPE . 1.66 - 3.6610
z =ﬁmath.1nf >.008 - inf
return z
@.99 - 2.,9894
xList = [-3.5, 1.5, 3.2, 5, math.sqrt{math.pi),
math.leg(math.sqrt({3)), math.log(1@,4), 2, math.sin(8)] n=>5
print({"Tabnnua sHaveHWi SyHKun: ") x[8] = &
for x in xList:
print("#¥5.2f - %7.47" ¥(x, f(x))) x[1] = 12
n = int{input("n = ")) x[2] = 67
x[3] = 2
#¥List = []
for i in range(@,n): x[4] = 98
¥ = Tloat(dinput("=["+str(i)+"] = ") Tabnuua SHaYeHWA dyHELWA
xList.append(x) G.88 - -B.8435
12,88 - @.4877
print("Tabnuua sHaveHWd $yHEUyM:") 67.88 - -B.6163
for x in xList: 2.88 - inf

print("%5.2f - %7.4F" %(x, F(x)))

6) 9.8 - ©8.9198

Pucynok 1.14. 3aganue 1: a) mporpaMMHbIi K0oa; 0) pe3yJbTaT BHIMOJHEHUS

3ananme 2. [lan TpeyroJbHUK, 3aJaHHBIA KOOPAMHATAMH CBOMX BepIIuH. J[js
3TOr0 TPEYTOJIbHUKA BBIYUCIIHUTH

— JUIMHBI CTOPOH;

— TIEPUMETD;

— IUIOLIA/Ib;

— BEJIMYMHBI YIJIOB B rpajaycax.

Pemenne:

Ha puc. 1.15a noka3zan nporpamMmHbiid Ko, a Ha puc. 1.150 pe3ynbrar BbI-
IIOJIHEHHSI IPOTPAMMBI.



import math

Xa = float(input("Xa = "))
Ya = float(input("¥a = "))

Xb = float(input("xb = "))
Yb = float(input("vb = "))

Xc = fleoat(input("Xc = "))

Yo = float(input("vc = "))
print (“BepuwHe TpeyronbHuka:™)
print ("A(", Xa, ", ", Ya, "):")
print ("B(", Xb, ", ", Yb, "):")
print ("C(", Xc, ", ", Yo, "):7)

a = math.sqrit((Xb - Xc)**2 + (¥b - Yc)**2)
b = math.sqrt((Xa - Xc)**2 + (¥a - Yc)**2)
€ = math.sqrit((Xa - Xb)**2 + (¥a - Yb)**2)

ifa+b<=corat+c<=borc+b <=a:
print("TpeyronsHuk He cywecTteyeT!™)

else:
print("AnuHe cTopod : a = “, round(a, 3),", b =", round(b, 3), "c

"y round(c, 3)

p=a+hb+c

print("p = ", round(p,3))

s=math.sqrt(p / 2 * (p/ 2 -a) * (p/ 2 -b)*(p/ 2 -c))
print(“s=", round(s,3)})

Ua = math.degrees(math.acos((c ** 2 + b ** 2 - a ** 2}/(2 * ¢ * b))})
Ub = math.degrees(math.acos((c ** 2 + a ** 2 - b ** 23/(2 * ¢ * a)))
Uc = math.degrees({math.acos((b ** 2 + a ** 2 - ¢ ** 2}/(2 * b * a)))

a) print("¥raw : uf = ", round{Ua, 3),", uB =", round(Ub, 3}, "uC = ", round(Uc, 3})
Xa =@
¥a = 1
¥b =8
¥b = 3
¥Xc =8
¥c =1

BepunHe TpeyronbHWKS :

A{ 8.8 , 1.0 );

B( 6.8 , 3.8 );

(8.8, 1.0 );

OnuHe cTOopoH @ a = 2.828 , b= B.8 c = B.325
p = 17.153

5= 8.8

6) ¥row @ uA = 18.435 , uB = 116.565 ulC = 45.8

Pucynox 1.15. . 3aganue 2: a) nporpaMMHbBINA KOJ; 0) PE3yIbTaT BHIIOTHEHUS.

3apanue 3. B tabnuue 1 npu ABUKEHUHU aBTOMOOMIIS U3 MyHKTA A B MYHKT B
YCTaHOBJIEHA CKOPOCTb JIBUKEHUS HA PA3JIMYHbBIX yUaCTKaX.
Ta0muma 1

| llnuna yuactka, kv |15 |5 [12 |2 |21 [17 |21 [3 [10 |5




| Cxopocts, km/u |60 |30 |60 [45 [50 [60 [50 |40 |60 [40 |

OnpenenuTs:
- PacCTOSAHHUC MEXKY MyHKTaMH A U B;

- BpeMsl MPOXOXKACHUS KaXKJ0r0 y4acTKa U 0011iee BpeMs B My TH;

- CPEIHIOIO0 CKOPOCTH JIBHKCHHUS;

- HOMCpPa BCCX Yy4YaCTKOB, IIPU ABHKCHHH I10 KOTOPBIM 3aTPad4CHO MaKCH-

MaJbHOE BpEMS;

- JUIMHY W BpeMs MPOXOKIAEHUS MEPBbIX 4-X YYaCTKOB, CPEOHIOD CKOPOCTh

JIBUKEHUS TI0 3TUM YYaCTKaM.
Pemnenne:

Ha puc. 1.16a noka3zan nmporpamMMHbIid KOJ, a Ha puc. 1.160 pe3ynbTar BbI-

ITOJIHEHUS IPOTPAMMBI.

I numpy 2= op
l1Arr = np.array([15, 5, 12, 2, 21, 17, 21, 3, 10, 5])

rino ("Dmaue ywacTxoms: ", lArr)

vArr = np.array([&0, 30

r
print ("CxopocTH Ha ywacTxkax: ", vArr)

5 = np.sum(lArr)
print ("Cfmar nmaHa oyTH: ", s}

tArr = lArr / vVArr
print ("BpeMa nNpoXoEnseHMA ydacTRoB: ", np.round(tArr,.2))

T = np.sum(tArr)

print ("OEmee BpeMA B OvTM: $6.3f" % t)

avgVv = s f ©
print ("CpeOdMAA CROPOCTE B OVTHM: 36.3L" % awvgy)

maxT = np.max (CArr)
indMaxT = np.where(thrr == maxT) [0]

60, 45, 50, €0, 50, 40, 60, 40])

Print ("YHacTxM, Ha Opoe3ID N0 KOTOPHEM 3aTpadeNo max BpemA: ", indMaxT)
1Arrd = 1RArr[0:4]
print ("JroaMe nDepBHK WeTHpex y4HacTtros: ", lArr4d)
vArr4 = vArr[0:4]
a)p:;:: "CXOpOCTHM Ha MepBERX YaeTwpex YHacTXax: ", VArr4d)

OnvHe yyacTkoB: [15 5 12 2 21 17 21 3 18 5]
CropocCTH Ha ydacTkax: [B@ 38 68 45 50 68 50 48 60 48]
OBwaa gnvHa nyTW: 111

Obwee BpemAa B nyTw: 2.151
CpegHAs ckopocTe B nNyTW: 51.681
¥YyacTkW, Ha Npoesd Mo KOTOPHM SaTpadeHo max spema: [4 6]

ONuHE Nepeux YeTwpex ydacTeos: [15 5 12 2]

CrOpOCTH Ha NepBwWx 4YeTwpex ydacTkax: [68 38 68 45]

Bpema NpoxXo¥QeHWA Nepewx y4acTkos: [B.25 8.17 8.2 8.84]
OnwvHa NyTW NepBwx Y4ETHpPEX yHacTwos: 34

BpemAa B NyTW MO NEpBELM YeTupesm yyYacTkam: ©.661

Bpema npoxo¥feHdA ydacTkos: [@.25 8.17 8.2 8.84 8.42 8.23 8.42 8.83 8.17 8.12]

6) CpefHAA CHOPOCTE MO NEPBWM YeTupeMm ydacTkam: 31.429




Pucynox 1.16. . 3aganue 3: a) nporpaMMHBINA KOJ; 0) PE3yIbTAT BHITOTHEHUS.

3apanme 4. Jlana yucnoBas mocienoBarenbHocTha; (i = 0,1,2,...1n), oOmui
YJICH KOTOPOM 3a1aeTcst POpMYIIOH:

/[
a; =sin(vi+1+ §)'

J1J1s1 3TOM MOoCne0BaTEIbHOCTH
- BBIBECTH 3HAUCHUS BCEX €€ UJICHOB;
- IOCYUTATh CYMMY U MIPOU3BEJICHHUE DJIEMEHTOB ATOM MOCIIECI0BATEILHOCTH;
- HAlTU 3HAYCHMS CICAYIOIINX BBIPAKCHUI:
aj +a?+a3+ai+--+alt?,
sinay + sin(agy - a,) +sin(ag - a; *a,) + - +sin(ay - a, - a, - ...- a,).
Pemenne.
Ha puc. 1.17a noka3zan nporpamMMHbIid KOJ, a Ha puc. 1.170 pe3ynbrar BbI-
TIOJTHCHHUSI TIPOTPAMMBEI.

import numpy as np
from math import pi
N = 1%
def £{i)
v = [i+1l) *% 0.5
return vy
a = np.fromfunction({f, (H,))
a = np.=sinfa + pi/3)
print ("a = ", np.round{a,3))
2 = np.sumia)
o = np.prod(a)
print ("Cyrma: %8.5f, npom3eBeneHme: F8.5f" % (3, p))

iDegree = np.arange (1,N+1,1)

s = np.sum(a ** iDegree)
print ("CyrmMa cTeneHeW MHOSKCOE: %5.5f" 3 3)
=1 =0
for i in range(0,H):
2l = =21 + np.sin(np.prod{(a[0:1i+1]1))
a)pri:ti":;mlﬁ CHMHVCOOE NpDOM3IESOeHMN: %8.5f" % 31)

a = [ 8.889 8.629 @.354 @.894 -8.141 -8.348 -0.524 -8.67 -B.787 -08.876
-2.94 -8.98 -8.998 -8.997 -8.978]

Cymma: -6.27276, npowssegeHwe: -8.88828

Cymma cTeneHell wHiewcos: 1.85828

6) CymMa CHHYCOB npowseefeHwi: 1.51986

Pucynox 1.17. 3amanwue 4: a) nporpaMMHBINA KOJ; 0) PE3yIbTAT BHITIOTHEHHUS.

3apanue 5. s GyHKIMU:

_ 1
f(x)—x+;



Haiitu:

- YpaBHEHME KacaTelibHOM B Touke Xy = 0.4;

- o0nacTh onpeneiaeHus pyHKIUU

- YpaBHEHMS BEPTUKAIbHOW U HAKIIOHHOW aCUMITOT;

- TOYKH dKCTpeMyMma (PyHKIIMU, HUHTEPBAIbl BO3pACTAHUS U YObIBAHMUS.

Pemenne:

Ha puc. 1.18 noka3zan nporpamMmHbIit KoJl, a Ha puc. 1.19pe3ynapTar BhINOJIHE-
HUS IPOTPAMMBI.

from math import inf

import numpy as np

import sympy as sp

import matplotlib.pyplot as plt

def £ (x)
z=x+1/ (x-1)
return z

def yix, k, b):
z=x*k+b
return z

X = sp.Symbol{"x")
print("oyHkuna F(x): ", f(x))

print("\n06nacTe cnpegeneHuA:™)
fract = sp.fraction(sp.factor(f(x)))
denomF = fract[1l]

print(" sHamenaTens dyHrummM: ", denomF)
x5oclve = sp.solve(denomF)

xZ = xSolve[8]

print(" ¢yHEUMA He onpegenedHa B Todke: ", XZ)

wg = 8.4

print("\n¥pasHeHne xkacaTenbHoW B Touke x@ = ", x@8)

dF = sp.diff(f(x}, x)

print(" npowssocgHas $yHeuamM:”, dF)

k = dF.evalf(subs = {x : x8})

b = f(x@) - k * x@

print( " ypasHeHwe xkacaTenbHon: y = %5.2f * x + %5.2f" % (k, b))




P ——
vpalHeHUA aCLMr

print("\anaEHEHue BEPTHKANbHOA acuMnToTe:™)
lim = sp.limit(f(x), x, xZ)
print { "npegen pasen: ",lim, ", cnegoBaTenbHo X =", X7

print("\n¥pasHeHne HaknoHHOA acwmMnTOTH:")
kl = sp.limit(f(x)/x, %, inf)

bl = sp.limit((f(x)- k1 * x), x, inf)
print(” y = %5.2f *x + ¥5.2F" % (k1, bl))
dF = sp.diff(f(x), %)
print("\nToukn skcTpemyma dyHEUMA:™)

TN - P ————— [ panpap

HHL{LIL UHMEDLOME LOZpaCcmaHUSs o VOsLE IHUA

m

x5olveF = sp.solve(dF)
x1 = xSolwveF[@]
*2 = wSolwveF[1]

print(” Toukwm skcTpemyma x1 = ", w1, ", x2 = ", x2)

d2F = sp.diff({f(x), =, 2)

print(" BTopaa npowssogHan fyHKyMM:”, d2F)
d2F1 = d2F.Evéi%{suL; - {k ; x1})
d2F2 = d2F.evalf(subs = {x : x2})

¥ IHOYEH comp

MOYKOX 3K

m

if d2Fl » @:

print (" B TOuke", x1, - NOKaNBHHA MUHAMYM"™ )
else:

print (" B Touke", x1, - NOKANbHHA Makcumym” )

if d2F2 » @:

print (" B TOuke", %2, - NOKaNBHHA MUHAMYM"™ )
else:

print (" B Touke", %2, - NOKANbHHA Makcumym” )
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a=-2; al =4; h =8.81

¥Listl = np.arange (a, ®Z - h * 3, h)
¥List2 = np.arange (xZ + h * 3, al, h)

lineFl
lineF2

plt.plot{xListl, f(xListl)
plt.plot{xList2, f(xList2)

T

lineY = plt.plet([a, al], [v(a, k, b), y(al, k, b)])

lineA = plt.plot([a, al], [v(a, k1, bl), y{al, k1, bl)])
lineAV = plt.plot([=xZ, xZ], [min(f({=xListl)), max(f{xList2))])

plt.setp({lineFl, color="r", linewidth=2.8)
plt.setp({lineF2, color="r", linewidth=2.8)
plt.setp({line¥, color="y', linewidth=1.8)
plt.setp{lineA, color="g', linewidth=1.8, linestyle='dashed')
plt.setp({lineAV, color="b', linewidth=1.8, linestyle='dashed")

lineP = plt.plot(xPoint,yPoint, 'go')
plt.legend((lineFl[@], line¥[@], lineA[®], lineAv[@]},

("f(x)', "kacaTeneHaa', "HaknoHHaA acwMnT.', 'BEPTHKaNBHEA FcHMAT. )|,
loc="upper right"}

plt.gcal).spines[ 'left'].set_position( zerc')
plt.gcal).spines[ 'bottom’].set_position('zerc')
plt.gcal).spines[ "top'].set_visible(False)
plt.gcal).spines[ 'right'].set_wvisible(False)
lolt, show()

Pucynok 1.18. 3amanue 5: mporpaMMHBII KOJI.
PyHreunA Fix): = + 1/(x - 1)

06nacTe onpegeneHna:
SHameHaTens $yHELMM: x - 1
PyHKLUMA He onpegensHa B Todke: 1

¥YpaBHeHWe KacaTeNbHoW B Touke X8 = 8.4
npowseogHan gyHEUMkm: 1 - 1/(x - 1)**2
YPaBHEHWE KacaTeneHol: y = -1.78 * x + -B.56

yPEEHEHHE EEPTHKEﬂhHOﬁ SCHMOTOTE S
npenen pageH: oo, ChnefoBaTenbHO X = 1

YPEEHEHHE HAKNOHHOW ACHUMATOTH:
y = 1.88 *x + 8.8

Todkn 3KCTpesMyMa dyHKLWN:

TOYMEW SKCTpeMyma x1 = 8 , x2 = 2

BTCpaA NpousscgHaa $yHeumu: 2/(x - 1)%*3

B ToOWYKE 8 - NOKanbHHR MaKCHMy™m

B ToWYke 2 - NOKAMbHBR MEHAMYM

BOSpacTaeT Ha WHTepsane: (2 < x) | (x < 8)

yBuBaeT Ha wHTepsane: ((B < x) & (x < 1)) | (1 < =) & {x < 2))




— fix}

KEaCaTeEnbHaA
-=== HaknoHHaA acHMNOT.
=== BEPTUKaNbHaA aCWUMNT.

= - I
-4 -1 I 1 2 i 4
i
i
i
i
|
|

Pucynok 1.19. 3ananue 5: pe3ynbTaT BHIIOTHEHHUS.

YcTHBIE OIPOCHI

VYcTHBIE OMPOCHI NPOBOJATCS MPENOAABATEIEM B HAYajl€ UTOTOBOTO MPaKTH-
YECKOr0 3aHATHA MO KaXIOMY paszfeny. Bompocsl U 3a7aHus MPUBEICHBI B MPH-
J0XeHuu 2. JI1s moAroTOBKM MCMOJIb3YETCsl OCHOBHAS U JIONIOJHUTEIbHAS JIUTEpa-
Typa no aucuuiuinHe «HopMaloHHbIE TEXHOJOTUM», a Takke HHpOopMalus,
pasmeniennas B LMS BlackBoard.

Bomnpockl, Bo3HUKaloMe B MPOLIECCE MOATOTOBKH, CTYJIEHT MOXET 3aJaTh
MpernojiaBaTesito J000 Ha KOHCYJIbTAIUAX, JIMOO uepe3 CIelUaIbHOEe CPEICTBO
LMS BlackBoard.

TecTtupoBanue
TecTupoBaHHe OCYHIECTBISIETCSI HAa MTOTOBOM 3aHSATHUM YEpPE3 CHUCTEMY

BlackBoard. ITpumeps! TeCTOB Ui KaXIOTrO pasjieia MPUBEACHBI B MPUIOKECHUH
2.

CaMocTosiTe/ibHbIE 3aJaHNUS K J1a00pPaTOPHBIM padoTam
BBIOMHSIOTCST B COOTBETCTBHM C  METOJWYCCKUMHU  YKa3aHWSIMH K
BBIMOJIHEHUIO J1ab0paTopHbIX paboTt, pasmerieHHbIX B cucteme BlackBoard.
BeImosHeHHBIE pa0OThl  OTHPABISIOTCS TIPETOJAaBaTeNI0 Ha IPOBEPKY uepe3
LMSBIlackBoard. TIpumepsl J1abopaTOpHBIX padOT MO KakJI0M TeMe MPUBEICHBI B
MIPUIIOKEHUH 2.

TpebOoBaHus K mpeACTABJICHUIO U 0)OPMIIEHHIO Pe3yJIbTATOB CAMOCTOS-
TeJILHOI padoThI

PesynpTaTomM camMoCTOSATEIHHOM pabOThl CTYIEHTOB SIBIISFOTCS:

1. PacuerHo-rpaduyeckas paboTa — 3agaHUs 1O H3y4aeMOMY pasleny
JVCHUIUIMHBI. 3alUTa pacuyeTHO-TPaPUUIECKOro 3aJaHusl OCYILIECTBIISIETCS TOJIBKO
MOCJIe TOro, KaK MPUJIOKEHUE TPOBEPEHO M OLICHEHO MpErno aBaTejeM B CUCTEME
BlackBoard.



3. CamocTrosiTenbHbIe 3aaHusl K JaOOpaToOpHBIM paboTaMm, pealn30BaHHBIC
HEOOXOJMMBIMHM CPEJICTBAMHU pa3pabOTKu web-npunioxkeHuid 1 ohopMJICHHBIE B
COOTBETCTBHM CO CTaHAapTamMu. Peanw3oBaHHbIE 3afaHusl  00S3aTEIHHO
OTChUIAIOTCS TIpenojaBarento yepe3 cuctemy BlackBoard. 3amura nabopartopHoit
paboThl OCYIIECTBISCTCS TOJIBKO MOCIE TOTO, KaK 33JaHHe MPOBEPEHO U OLIEHEHO
nperoaaBareiieM B cucreme BlackBoard.

Kpurepuu onieHk# BbINOJHEHUS CAMOCTOSATEIbHOI PadoThI
CamocrosiTenbHas paboTa CTYJIEHTOB BKJIIOYAET pacueTHO-TpadUyecKyro pa-
00Ty, MOJArOTOBKY K YCTHBIM OMpOCaM, TECTUPOBAHHE M JIA0OPATOPHBIE PAOOTHI
Kputepuu olieHKH Ka)X0T0 BUAa paboThl IPUBEACHBI B IPUIIOKEHUU 2.



IIpunoxenue 2

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALINN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BBICITIETO OOpa30oBaHUs

«/laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

NHKEHEPHAS IIKOJIA

®OH/ ONEHOYHbLIX CPEJACTB
no aucumMivinie « MngopmManuoHHbIe TEXHOJIOTHID)

CneununaabHocth — 21.05.04 «I"opHoe aes10»
Cnemnanu3anus «OTKPbITbIE TOPHBIE PAGOTHI»

dopma NOArOTOBKYU OYHAS

BiaaaguBocTok
2018



MMacnopt ®OC

Kon u ¢popmyampos-
K4 KOMIIeTeH M

Jrtansl (opMHUPOBAHUA KOMIETEHIIUH

MOHSITUE UHPOPMAIIMH U €€ CBOMCTBA; COBPEMEHHBIC METOBI U TEX-
HOJIOTHH (B TOM YHCIIe HHGOPMAIMOHHBIC), TPHUMEHIEMBIEC B 00JIaCTH

3Haer
TCOJIOTHH; POJIb U 3HaUeHNEe HHPOpMauH, HHOOpMATH3AITIH 001IIe-
OK-1 CTBa, UH(POPMALIMOHHBIX TEXHOJIOTHI
CITIOCOOHOCTHIO K a0- TI0JTH30BATHCS COBPEMEHHBIM ITPOTPAMMHO-METOIMIECKIM O0ecTIeye-
CTPaKTHOMY MbIIIIe- | YMeeT HHEM MPOBEJICHUS PACYCTHBIX U IPOSKTHBIX PadoT, a TakiKe 00padoT-
HUIO, aHAITU3Y, CHHTE3Y KH UHGOpMAIH
HaBbIKaMU pabOThl B COBPEMEHHBIX IPOTPAMMHBIX MPOIYKTaX, 00ec-
Brnageer | meumBaromyx npoBeJCHUE PACUCTHBIX U MPOCKTHBIX PA0OT, a TAKKE
poriece TOKYMEHTUPOBAHHUS
OIIK-1 Ha3HAa4YeHHE U OCHOBHBIC PUEMBbI pPAOOTHI C MATEMATHYECKUMH U MH-
CIOCOOHOCTB pelIaTh 3HaeT | JKEHEPHBIMH MPOTPAMMHBIMHU MAKETAMHU, CHCTEMaMHK MOJITOTOBKH J10-
3as1a4um poheccuo- KYMEHTOB
HAJIEHOM JACATCIPHOCTH pelIaTh CTaHAApPTHBIE 3a1a9K MPOPECCHOHANBHOM 001aCTH, HCTIOIb-
Ha OcHOBe HHpopMa- | YMECT 3ysl COBPEMEHHBIE BHIYUCIIUTENBHbIE MHKEHEPHBIE TTAKETHI
MOHHOI 1 OnOINOo-
rpadUuecKon KyJbTy-
PBI C TPUMEHEHUEM
HH}OPMAIHOHHO- cUCTEMaMH pa3paboTKH MPOrpaMMHOTO 00€CTIeUeH s, CTAH AP THBIMH
KOMMYHUKALHOHHBIX | Braneer | MH)KEHEPHBIMH [TAKETAMH, TPAQUUECKUMH U TAKTOBBIMH PEIAKTOPA-
TEXHOJIOTHI U C yue- ML
TOM OCHOBHEBIX Tpebo-
BaHUH MHPOPMAIIHOH-
HOI 6€30MacHOCTH
OCHOBBI HH()OPMAIIMOHHBIX U KOMITBIOTEPHBIX TEXHOIOTUH, TPUMEHSI-
eMbIe B MPO(ECCHOHANBHO e TeTbHOCTH:
Cpe/ICTBA ¥ MHCTPYMEHTBI JIJIsl peaii3allii HHKCHEPHBIX PACUeTOR
3naer (27IeKTPOHHBIE TAOIHIIBI, CPEACTBA MPOrPAMMHPOBAHUSI, TTAKESThI UH-
KEHEPHBIX U MATEMaTHIECKUX PacyeTOB);
MHCTPYMEHTBI CO3aHusI U OPOPMIICHHUS TOKYMEHTOB CIIOKHO#
CTPYKTYPBI;
METO/IbI TIOMCKA U XPAHECHUSI JaHHbIX.
BBIMOJIHATH MATEMATHUECKHIE U MHKCHEPHBIC PACUEThI CPEICTBAMHU
OIIK-7 AJIEKTPOHHBIX TA0JIUI], SI3bIKOB POTPaMMHIPOBAHUS, MATEMATHYCCKHX
YMEHHEM MOJIb30BAThHCS Y MH)KEHEPHBIX MAKETOB;
KOMITBIOTEPOM KaK Vieer HCTOJIb30BaTh HHPOPMAITMOHHBIE U KOMITLIOTEPHBIC TEXHOJIOTHH TIPH
CPE/ICTBOM YIPABICHUS CO3JIaHHUHU M PEIAKTUPOBAHUH JOKYMEHTOB Pa3IMYHbIX THIIOB;
u 00paboTku uHMOP- (hbopMyJIMPOBATH 3aIIPOCHI JIs IOMCKA HH(POPMAIIMK B CETH UHTEPHET;
MAaIMOHHBIX MaCCHBOB HCIIONIb30BaTh CHCTEMBI YIIpaBlIeHUs 0a3aMu JaHHBIX JUIS XPAHCHHUS U
00paboTku nHpOpMAaIUH.
HaBBIKAMU PaOOTHI C KOMIIBIOTEPOM KaK CPeJICTBOM 00pabOTKHU U
XpaHeHHs1 HH(POPMAIIHH;
HaBBIKAMU CPABHEHUS U OIICHKH COBPEMEHHBIX MPOrPaMMHbBIX
Brageer | CPEACTE 00pabOTKH 1 XpaHEHHs JaHHbIX, BBIOJTHEHHS Pa3INYHBIX

pacueros;

HaBBIKaMU BBIOOpPA MOAXOIAIINX CPEACTB U MHCTPYMEHTOB HH(OpMa-
LIMOHHBIX TEXHOJIOTUH JIJIsl pEIICHHUs 3a7a4 NPOodeCCHOHAILHOM Jes-
TEJIbHOCTH.




IIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI

Kona u dpopmyn-
POBKa KOMIIETEH-
HH

Jrtanbl GopMUPOBAHUS KOMIIe-

TCHIHNHU

KpUTEpPUH

nokasarTejamu

OK-1
CIIOCOOHOCTBIO K
abCTPaKTHOMY MBIIII-
JICHUIO, aHAIHU3Y,
CHHTE3y

TIOHSTHE HHPOPMAIUHU U
€€ CBOWCTBA; COBPEMEH-
HBIE METO/IBI 1 TEXHOJIO-
rud (B TOM YHCIIC UH-
(hopMarMoHHEIE), TIPH-

NPE/ICTaBICHUE O MOHSITHI
nHPOPMALINH, POJIb U 3HA-
qeHne NH(pOpMaIim, HH-

¢dopmaTmzanum oomecTna,
MH(POPMALMOHHBIX TEXHO-

CIIOCOOHOCTE MCIIOIL30BAaTh
HH(pOpPMAIMOHHBIE TEXHOJIO-
THH B CBOEH mpodeccrnoHab-
HOH IeATeILHOCTH

OIIK-1
CIIOCOOHOCTD pelIaTh
3a/1a9¥ poeccro-
HaJBHOH JesATeNbHO-
CTH Ha OCHOBE WH-
(hopmanoHHOH U
oubmuorpaduueckoi
KyJIbTYpBI C IPUMeE-
HeHueM UHpopMalu-
OHHO-
KOMMYHHKAIMOHHBIX
TEXHOJIOTHI U C yde-
TOM OCHOBHBIX Tpe-
OoBaHMiT HHPOpMA-
LMOHHO# 0e30macHo-
CTH

OIIK-7

YMEHHUEM
TM0JIE30BATHCSI
KOMITBIOTEPOM KaK
CpE/ICTBOM
YIPaBICHUS U
00paboTKu

3Haer MEHsAEMBbIE B 00J1aCTH noruit
T€OJIOTHH; POJIb U 3HaYe-
HHUe UH(OPMALIIH, HH-
(dbopmaTHzanuu odmIe-
CTBa, UHPOPMAIMOHHBIX
TEXHOJIOIUi1
TI0JIb30BaTHCS COBpE- YMEHHE TI0JIb30BAThCS CO- |CIIOCOOHOCThH MCIOJIB30BATh
MEHHBIM NIPOIPAMMHO-  |BPEMEHHBIM IIPOrPaMMHO- |COBPEMEHHOE MPOTrPaMMHO-
METOJIMYECKHM O0ecre- |METOANYECKUM obecrieue- |MEeToAMYecKoe obecredeHue
YMeeT  [dCHHEM NPOBENCHUS HHEM JUTS BBITIOTHCHHUS JUIS TIDOBEJICHNS PAaCUETHBIX U
pacyeTHBIX M MPOEKTHBIX |pACUCTHBIX U IIPOEKTHBIX  |IPOEKTHBIX padoT, a Takxke
paboTt, a Takxe 00paboT- [pabort, a Takke 00pabOTKH |00paOOTKH pa3IMYHBIX BUAOB
KM HHQOpMAaITUI HHPOPMAUH nHpOpMAIN
HaBBIKaMH paboThI B BJIafICHUE HaBbIKAMHU pabo- |CIOCOOHOCTH UCTIONB30BATh
COBPEMEHHBIX IPO- TBI HA KOMIIBIOTEPE, pellle- |COBPEMEHHOE IIPOrPaMMHOE
IpPaMMHBIX TIPOJYKTaX, |HUS TEOPETHYECKUX U obecrieueHre Jis IPOBEICHHS
Braneer 00ecreynBaOUIMX MPO-  |[IPAKTHYECKHX 33134 C pacyeTHBIX ¥ MPOEKTHBIX pa-
BE/ICHHME PACUCTHBIX U |HCIIOJIb30BaHUEM COBpe-  |0OT, a TaKkKe JOKYMEHTOBE/Ie-
MIPOEKTHBIX PadoT, a MEHHBIX POTPaMMHBIX HUSA
TaKKe MPOLECC JOKY- MPOJIyKTOB
MEHTHUPOBaHUs
- 3HaHHE HA3HAYCHUS, Xa- |- CHOCOOHOCTh OXapaKTepu-
Ha3HAa4YCHUE U OCHOBHBIC
PaKTEpUCTHK M 0OCOOCHHO- | 30BaTh Ha3HAUYCHHE OCOOCH-
TIpHUeMbI paboTHI ¢ MaTe- N
CTel MPUMEHEHHS UHXE- | HOCTH IPUMEHECHUS HHKCHEP-
MaTHYECKUMH M MHXKe-
HEpHBIX ¥ MaTeMaTHue- | HBIX U MAaTEMaTHYECKUX IPO-
3Haer HEpHBIMH TIPOTPaMMHBI-
CKHUX IPOTPaMMHBIX ITaKe- | FPaMMHBIX TIaKETOB;
MH ITaKeTaMH, CHCTEMa-
TOB; - CITOCOOHOCTH OOBSACHUTH
MH IIOJITOTOBKH JIOKY-
MCHTOB - 3HaHWE NIPHUHIIMIIOB Pa- |OCHOBHBIC ITPUHIINIIBI M IIPHE-
00THI C HUMH MBI Pa0OTHI C HUMH
YMEHHE BBIIOJIHUTD T0- CIIOCOOHOCTb BBITIOJIHUTD MO-
peliaTh CTaHIapTHBIC CTaHOBKY 33Jauu npodec- | CTaHOBKY 3aaa4u mpodeccro-
3aJia4u IpO(heCCHOHAlIb- |CHOHANILHOM JIEATeNIbHO- | HAUIBHOM JIeITeIbHOCTH, pa3-
Veer HOM 00J1aCTH, UCTIONB3Y |CTH, pa3padoTaTh anro- paboTaTh aNrOPUTM €€ perie-
COBPEMEHHBIE BBIUUCIIHM- [PUTM €€ PELCHUs] Y Bbl- | HHUsI ¥ BBIIIOJHUTH PEIICHHE
TeNbHbIC MHXKCHEPHBIE  |[TOJHUTH PELICHHE 33/1a4X | 3aJa4ll B BHIOPAaHHOM HHXKe-
TTaKeThI B BHIOPDaHHOM MH)KEHEp- | HEPHOM ITaKeTe
HOM IaKeTe
- Biagenue Texuonoruneit | CnocoOHOCTh CBOOOIHO HC-
cHCTeMaMH Pa3padOTKH
WCTIONIb30BAHMS PA3INd- | OJIB30BATh Pa3JInuHbIE MPO-
MIPOrpaMMHOTO obecte-
HBIMH IIPOTPAaMMHBIMHA M | TPAMMHBIE ¥ BEIYHCIIUTEIb-
YEHUsI, CTAaHIAPTHBIMA
BBIYHCIIATEIHHBIMHU CH- HBIE CUCTEMBI, TEKCTOBBIE 1
Buageer |MHKEHEPHBIMU I1aKeTa-
CTeMaMH, TEKCTOBBIMH M | rpaduvecKue peaakTopsl B
MH, TpaUIecKUMU U o
rpaduyeckuM peaakropa- | npodeccroHalbHOI esTelb-
TaKTOBBIMH PEAaKTOpa- o
. MH B TPO(ECCHOHATBHON | HOCTH
) JIeATENBHOCTH
OCHOBBI HH(OPMAIMOH- |3HAHHE ONPENeNICHUI 0C- |COCOOHOCTh JIaTh OMpeielie-
HBIX U KOMIIBIOTEPHBIX  |HOBHBIX MOHSTHH M METO- |HHSI OCHOBHBIX MMOHSATHH HH-
TEXHOJIOTHiA, IPUMeEHsIe- |10B HH()OPMAITUOHHBIX (OpPMAIOHHBIX TEXHOJIOTHIA;
3Haer MBbI€ B IPO(EeCCHOHANB- |TEXHOJIOTHII; - CIIOCOOHOCTH MEPEUHCIIUTD U

HOMW JeATeNbHOCTU:
- CPe/CTBA U HHCTPY-
MEHTBI JUIs pealln3annu

3HAaHUEC OCHOBHBIX 3TAIIOB
peuieHus BbIYUCIIUTECIIb-
HBIX 3a1a4,

PAaCKpBITh CYTh METOJIOB HH-
(hopMaIMOHHBIX TEXHOJIOTUH;
COCOOHOCTH MEPEYHCIUTh U




Koa n dpopmynn-

Jrtansl GOPMUPOBAHHS KOMIIe-

POBKA KOMIIETeH- KPUTEpPUHU MoKa3aTeJn
TeHINH
117001
MH(pOpMAIMOHHBIX WHKCHEPHBIX PACcUYeTOB |3HAHHE HA3HAUEHMS M OC- |PacKpBITh MOCIEI0BATEIb-
MacCHBOB (371eKTpOHHBIE TAaOINIIBI, [HOBHBIX IPOTPAaMMHBIX HOCTb U COJEP)KaHHE TATIOB

CpeZCTBa IPOrPaMMHUPO-
BaHMSA, TAKETHI HHKE-
HEpHBIX U MaTeMaTH4e-
CKHX pacyeToB);

- MHCTPYMEHTBHI CO3/1a-
HUSL 1 0(OPMIIEHHS 10-
KYMEHTOB CJIOKHOH
CTPYKTYpBI;

- METO/IbI TIOMCKA U Xpa-
HCHHS JaHHBIX.

CpencTB pabOTHI C IOKY-
MEHTaMH pa3jIu4HbIX TH-
TIOB;

3HAHHE OCHOBHEIX ITOHS-
THI ¥ Ha3HAUYeHUs 0a3
IaHHBIX ¥ CUCTEM IJII UX
YIpaBJICHUS;

3HaHHUE MPUHIIUIIOB U Me-
TOJOB IOMCKa B ceTu MH-
TEpHET.

pEIICHNS BEIYHUCIUTEIBHBIX
33124 pa3IMYHbIMI HHCTPY-
MEHTaMH;

- CIIOCOOHOCTH MEPEYHNCIUTD U
OIycaTh Ha3HAYEHUE OCHOB-
HBIX POTPAaMMHBIX CPEJICTB
JUIst paboTHI C TOKyMEHTaAMHU
Pa3IMYHOTO THUIIA;
CIIOCOOHOCTH BOCIPOU3BECTH
1 OOBACHUTH C TpeOyeMoit
CTEIICHBI0 HAYYHOH TOYHOCTH
1 MIOJTHOTHI OCHOBBI XpaHCHUS
1 00pabOTKH TaHHBIX, METOIBI
rmoncka HHPOpMaIun

BBIMOJIHATh MaTeMaTHye-
CKHE U WHXCHEPHBIE
pacyeTsl CpeacTBaMu
UIEKTPOHHBIX  Tabmui,
SI3BIKOB  TIPOTPAMMHUPO-
BaHWS, MaTEeMaTHIECKUX
1 WH)KEHEPHBIX NTaKETOB;
HCTIONB30BaTh MHQOpPMa-
LIMOHHBIE M KOMIIBIOTEP-

YMEHHE HCIIOIb30BaTh
OCHOBHBIC HHCTPYMEHTEI
AJIEKTPOHHBIX TAOJIHIL IS
peleHus pa3IuyHbIX 3a-
a4,

- YMEHHUE PEeIIUTh BBIUUC-
JUTEIbHYIO 33/1a4y B BBI-
OpaHHOM MaTEeMaTHYEeCKOM
VIV HH)XCHEPHOM TIaKeTe;
yYMEHHE pa3paboTaTh anro-
PHUTM penIeHus 3a1a4u U
peann3oBaTh €ro B BUAE
MpOrpaMMBbI Ha BEIOpaH-

- CIIOCOOHOCTH IPHMEHSATH
Ppa3IHYHBIC HHCTPYMEHTEI
SJIEKTPOHHBIX TAOJIHIL IS pe-
IICHHS PA3JIMYHBIX 337134,
CIOCOOHOCTh (POPMATU30BaATh
3ajia4y, OMcaTh OCHOBHbIC
(opMyJIBI U BBITIOJHUTD pac-
4eT B BHIODAaHHOM MaTeMaTH-
YEeCKOM WITH MHKEHEPHOM I1a-
KeTe;

- crtocoOHOCTH pazpaboTaTh
ANTOPUTM pELICHHS 3aJa9H 1
peanu3oBaTth €ro B BUIE MPO-

HBIE TEXHOJIOTHHM IIPH|HOM SI3bIKE IIPOIPaAMMHPO- |TPaMMbI Ha BEIOPaHHOM SI3bIKE
Ymeer CO3JJaHUM M PEJaKTUPO-|BaHUS; HNpOrpaMMHUPOBAHMUSE;

BaHHU JIOKYMEHTOB pas3-|yMEHHE paboTaTh C COBpe- | CHOCOOHOCTh UCIIONI30BATh

JIMYHBIX THUTIOB; MEHHBIMH POTPaMMHBIMH |TpeOyeMBbIi pu paboTe ¢ 10-

(GbopMyIHpOBaTh  3aMpo-|CPEACTBAMU MPH CO3AaHUH |[KYMEHTaMH HabOp MHCTPY-

Chbl JUJI TIOMCKa HWHQOP-|U pelaKTHPOBAHUU JOKY- |MEHTOB BBIOPAHHOTO MPO-

Malli¥ B CETH HHTEPHET; |MEHTOB; TPaMMHOTO CPEJICTBa;

HCTIONIB30BATh CHCTEMbI  |yMEHHUE (JOPMYIIHPOBATh  |CIIOCOOHOCTH c(HOPMYIIUPO-

ynpaBieHus 6azamu 3ampockl, TpeOyeMble IIPH  [BaTh M PEaIN30BaTh IIOMCKO-

JAHHBIX I XpPaHEHHS U |TIONCKEe HHPOPMAIINH B BBIH 3aIIpOC B BHIOPaHHOM

o0OpaboTtku nHpopMa-  |cetu MHTEpHET; Opaysepe;

MU, yYMEHHE CO3/aBaTh U CIIOCOOHOCTB OIPEETIUT
HaTONHATh HHQOPMAIEH |CTPYKTYpPY MPOCTOi Oa3bl
npocTyro 0a3y AaHHbIX. JaHHBIX, CO3/1aTh €€ C UCIIOJIb-

3oBanreM CYBJ] u HamoHUThH
uHpopmanuen

HaBbIKAMHU PabOTHI € BJIa/ICHHE TEPMUHOJIOTHEH |CTOCOOHOCTH OETJI0 U TOYHO

KOMITBIOTEPOM KakK cpell- [MH(POPMAIMOHHBIX U KOM- |IPUMEHSITh TEPMHHOJIOTIHYe-

CTBOM 00pabOTKHM U Xpa- [ITBIOTEPHBIX TEXHOJIOTH; |CKMil anmapaT nHPOPMaIHOH-

HEeHHUs! HHPOPMAIHH; BJIaZiecHHue HaOOpOM OIlepa- |HBIX W KOMITBIOTEPHBIX TEXHO-

HaBBIKAMH CPaBHEHMS M |LIWH, IPEIOCTABISIEMBIX  |JIOTMH B YCTHBIX OTBETaX Ha

OLICHKH COBPEMEHHBIX  |COBPEMEHHBIMH MPO- BOIIPOCHI M B MMCHMEHHBIX

IIPOTPaMMHBIX CPEACTB  |TPaMMHBIMH CpEACTBaMHU  |paborax,

Bnaneer |0OpaboTku u XpaHeHus: |yl paboThl ¢ HHPOpMa-  |CIIOCOOHOCTH HCHOJIB30BAThH

JAHHBIX, BBITIOJTHCHUA
Pa3JINYHBIX PACYETOB,
HaBbIKaMU BbIOOpA MOJI-
XOOAmMuX CpeaCcTB U NH-
CTPYMEHTOB HH(OpMa-
IMTUOHHBIX TEXHOJIOTHH
JUISL pelIeHUs 3a/1a4

LIMeH U BHITIOJIHEHUEM pa3-
JINMYHBIX pvaCTOB;
BJIAJICHUE METOJIOJIOTueH
CpaBHEHHS U BBIOOpA IIPO-
IPaMMHBIX CPEICTB I
pelIeHus 3a/1a4 pas3Ind-
HEIX TUIIOB

COBpPEMEHHBIE NMPOrPaMMHBIE
Cpe/ICTBA JJIsl peLICHHs 33/1a4
po¢heCCHOHATIBHOI AesITeNb-
HOCTH

CIOCOOHOCTH CPABHUTH U BBI-
OpaTh MPOTPaMMHOE CPEJICTBO
JUISL pellieHUs] KOHKPETHOU




Koa n dpopmynn-

Jrtansl GOPMUPOBAHHS KOMIIe-

POBKa KOMIIETCH- KpUTEpuH nokasarTejau
Hu TEHIHHU
poeCCHOHATBHOM fes- 3a1a4n podeccHoHaIbHON
TCIBHOCTH. JCATCIBHOCTHU
KoHuTpoJsmpyemsl Koas! 1 3Tansl Ouenounrre cpencrsa
e pas3jeJibl / TeMbl (popmupoBanus . NPOMEKYTOYHAS
AUCHUTLTHHBI KOMIeTeH Uit TEKYIIMH KOHTPO.TE aTrecTanus
OCHOBEI 3HAET Tecr (T1P-1) Bomnpocsr 1-12
MHXEHEPHBIX OIK-1 | yMeer Jlaboparopuas padora (I1P-6)
pacueToB B cpefe PacuetHo-rpaduueckas pabora | 3ananue 1-12
Excel BIAACET | (1p-12)
W cronb30BaHme 3HAET CobecenoBanue (YO-1) Bomnpocsr 13-25
MathCAD nns OIK-7 | YyMeer JIabopartopuas padora (ITP-6)
peIeHus PacuerHo-rpaduueckas pabora | 3ananue 13-22
IPUKIANHbIX 33124 BIAANCET 1 (11p-12)
AnropuT™MHu3anus 3HACT Tecr (T1P-1) Bompocsr 1-17
1 yMmeeT Jlaboparopuas pabota (ITP-6)
nporpammupoBanu | OK-5 3 1-8
¢ B MHKEHEPHBIX S— PacuetHo-rpaduueckas pabora | >anaHue l-
3aJ1auax (ITP-12)
3HAeT Tect (ITP-1) Bomnpocsr 18-26
ITonroroBka a6 6 IP-6
JIOKYMEHTOB B OIK-1 | yMmeer Pa oparopHas padota ( (—5 ) ; 010
- ajanue 9-
cpene WORD S— acueTHo-rpaduueckas pabora | dax
(TTP-12)
OcHOBBI paboTHI B 3HaeT Tecr (TIP-1) Bompocsr 27-38
cetu Unrtepuer u ¢ | OK-1
6asamu 1 aEHHX yMeeT JIaboparopnas pabota (ITP-6) | 3aganue 11-14

MeToauueckune PEKOMEHIAIIUH, OIIPpEAC/TIAIOIINE ITPOUCAYPbI OICHUBAHUA

pe3yabTaToB OCBOCHHUA TUCHMUIIJIMHDBI

OueHouHble cpeaCcTBA ISl POMEKYTOUYHOM aTTeCTAlNH

IlepeyeHb THIOBBIX BONPOCOB K IK3aMEHY, IIEPBbIA ceMeCTp
1. OcHOBHBIE NPUHIUIIBI PYHKIIMOHUPOBAHUS DJIEKTPOHHBIX TAOJIHII.

2. Mogenp siuelKu AIEKTPOHHOM TaOJIUIIBI.

3. Tunsl 1aHHBIX, JOMYCTUMBI B AJIEKTPOHHBIX Tabnuuax. BBog u KoppekTu-

POBKa 3HaYCHUH B SYCHKY.

4. Hcnonw3zoBanue (Gopmys B 3JIEKTPOHHBIX Tabmuiiax. BBog u koppekTu-

poBka opmyi. [lepecuer hpopmyn B aIeKTpOHHOM TabuIIe.

5. Tlonstue dhopmara stueriku. OCHOBHBIE CpeicTBa OPMATUPOBAHUS.




6. Vcnonp3oBaHMEe UMEH U KOMMEHTAPUH AJIS STYCUKH.

7. Hcnonb3oBaHue CTaHIapTHHIX PyHKIUM B hopMmynax. 3aHeceHrue uHdop-
Malliy B SYEHKY AJIEKTPOHHOM TaOJIMIIBI B 3aBUCUMOCTH OT 33JJaHHOTO YCIIOBUSI.

8. Hcnonb3zoBaHue CTaHAAPTHBIX (PYHKIUH B Cpelie SJICKTPOHHBIX TAaOIUII.
Omnepanuu HaJl MAaCCUBaMM JTAHHBIX.

9. TlonsTe aOCONMIOTHOW W OTHOCUTENHHOU aAPECaIMH B AJICKTPOHHOM Tab-
mure. [Ipumenenne abCoNMIOTHOM aipecaliuy ssIeek.

10. I'papuueckoe mnpencraBienune Tabmuunoi uHbopManuu. llocTpoeHue
rpaduKoB U AUArpamm.

11. CrangapTHble QYHKIIMHA paOOTHI C MAaCCUBAMU.

12. Ucnonb3oBanue uHctpymenta «llouck pemenus» u «llonbop mapamer-
POBY.

13. OcHoBHBIE 00BEKTHI B cpene Mathcad: koHCTaHTa, TIepeMeHHas, omnepa-
TOp, PYHKIIMS, KOMMEHTapHH, COOOIEHUs 00 OITMOKaX.

14. Oneparopsl Mathcad, nogaepsxuBaronire uaTepdeic nojb3oBatess (BBOI
Y BBIBOJI 3HAUCHHUM KOHCTAHT, MEPEMEHHBIX, (DYHKIIHUIA, OTIEPaTOPOB)

15. CtpykTypa sKkpaHa npu pabore B cpene Mathcad: okna ¢ pabouumu no-
KyMEHTaMH, MEHIO, TAHEJIM HHCTPYMEHTOB, MTaHEb COCTOSIHUS U JIP.

16. Cxansip, BEeKTOp, MaTpulla ¥ COCTaBHOM MaccuB B cpene Mathcad.

17. Metoasl movcka KOpHEW anreOpanueckux ypaBHeHUM B cpene Mathcad
(rpadryeckuii, YUCIECHHBIA U AHATUTHYECKUI METOJIbI).

18. MeTob! penieHnsl CHCTEM JIMHEWHBIX alreOpanvecKuX ypaBHEHUH B cpe-
e Mathcad.

19. MeToapl pelieHusi CUCTEM HEIMHEWHBIX alreOpandyecKkux ypaBHEHHUH B
cpene Mathcad (4yucieHHBIN U aHATUTHYECKUE METOIBI).

20. Cytp dynkuwmii root u Find cpene Mathcad.

21. MeTtonpl MOMCKa MUHIMYMOB U MakCHMyMOB (pyHKIHH B cpeae Mathcad
(rpaduueckuii, YUCICHHBIA U AHATUTHYECKUI METOJIbI).

22. Tumnsl TpadukoB B cpeae Mathcad.

23. CriocoObl TpauvecKkoro OTOOpaKeHHs BEKTOPOB W MAaTpHIl B cCpeie
Mathcad.

24. Orobpaxenue GyHKIMOHATIBHBIX 3aBUCUMOCTEN B cpene Mathcad.

25. [lpuntunel popMaTUpoBaHUs AByMEPHBIX rpadukoB B cpeae Mathcad.
IlepeueHb THTIOBBIX BONPOCOB K IK3aMeHY, BTOPOii ceMecTp
[TonsiTve anropuT™Ma M MPOTPAMMBI.
CrpykTypa nporpaMmsl.
[{enpie 1 BelleCTBEHHBIE TUIIBI JaHHBIX. Oniepanuu HaJ HUMH.
OmnepaTopsl IpuCBauBaHMs, BBOAA U BHIBOJIA.

ok wWwbhE

Y CHOBHBIN OIIepaTop.



Omneparopsl MOBTOpeHUs B si3bike [lackanb.
AJITOpPUTMBI BBIUHCIICHHS] CYMM U ITPOU3BENCHUM.

S

ANTOPUTMBI CTATUCTUYECKOU 00paOOTKHU TaHHBIX.

9. CrpyKkTypupOBaHHbIE THUIIbl JAHHBIX: OJIHOMEpHbIE MaccuBbl. Onepanuu
BBOJIa U BBIBOJIA.

10. Onepanuu Haa MaccHUBaMu: repedop, MepecTaHOBKa FIEMEHTOB, KOIHUPO-
BaHHE MAacCHBa LIETUKOM.

11. Onepauuu HaT MacCUBAMM: yJaJI€HUE U BCTABKa 3JIEMEHTOB MacCHBa.

12. CTpyKTypupOBaHHbIC THIIBl JaHHBIX: JBYMEpPHbIE MacCUBBI. THUIMOBBIC
olepaly HaJl MAaCCUBAMH.

13. JIBymMepHble MaccuBbl. ApudMETUYECKHE ONEpallMK HaJ MaTpUIIAMH U
BEKTOPAMHU.

14. OcHOBHBIE MOJIyNH, MPUMEHSIEMbIE B WHXKCHEPHBIX M MaTEMaTHUECKUX
pacuerax.

15. Penienune ypaBHEHU, CUCTEM YPaBHEHHUI 1 HEPABEHCTB.

16. CuMBOJIBHBIE TIPE0OpPa30BAHMUS.

17. I'padmyeckre BO3MOKHOCTH U3y4aeMOro S3bIKa.

18. MHoropyHKIIHMOHANBHBIA TEKCTOBBIM pemakTop Word. Tumbl 0ObEeKTOB,
BKJIIOUaeMble B TokyMeHT Word.

19. IIpencraBnenue TekcTa B peaakTopax. Beos, koppekTtupoBka u hopmatu-
pOBaHHE TEKCTA.

20. Ilonsartue ab63ara B pegaktope. OCHOBHBIE XapaKTEPUCTHKH ad3aria.

21. Ilonstue o cruie ab3ama. Mcronp3oBaHue 3aroj0BKOB Pa3HOTO YPOBHS
JUISL CO3JJaHUsI CTPYKTYpPBI JOKYMEHTA.

22. [lpencraBnenne uHpopmanuu B Buae Tabmuir B cpene Word. BcraBka
Tabnui. BBoa nundopmanuu B Ta0IHILy.

23. V3amenenue cTpykTypsl Tabnuilel B cpene Word. BeraBka/ynanenne cTpok
u ctos6onoB. opmaTupoBanue TadauL. Beiuncnenus B Tabnuiax.

24. PucoBannbie 00bekThl Word. BeTaBka, KoppekTupoBKa B opMaTHUpOBa-
HUE PUCOBAHHBIX OOBEKTOB.

25. BeraBka u (hopmMaTUpOBaHHE MaTEMaTHUYECKUX (POPMYIL.

26. CpencTBa aBTOMAaTH3alMKM padOTHI ToOJb30Barens B peaaktope Word:
OTJIaBJICHUE, HyMepalus 00bEKTOB U TIp.

27. Jlorndeckas opraHuzaiusi 6a3bl JaHHBIX.

28. UndopmanmoHHbie 0ObEKTHI.

29. Tunsl cBs3eil HHPOPMALTMOHHBIX OOBEKTOB.

30. Jlornyeckas CTpyKTypa pPeNSIIIMOHHON 0a3bl TaHHBIX.

31. SI3BIK CTPYKTYPUPOBAHHBIX 3aIIPOCOB IS pesiiinoHHoM Moaenu (SQL).

32. CtpykTypa 3ampoca



33. 3ampockl Ha BEIOOPKY.

34. 3arnpocsl Ha BEIOOPKY U T'PYIIOBBIE (PYHKIIUH.

35. BioxxeHHBIE 3a1IpOChl HA BBIOOPKY.

36. Mexanusm Beb6-noncka: OCHOBHbIE KOMITOHEHTHI.

37. OCHOBHBIE TIOMCKOBBIE CHCTEMbI, OPUCHTUPOBAHHBIC HA PA3IMUHBIC S3BI-
KOBBIE TIPOCTPAHCTBA.

38. OcHoBHBIE TpaBWIa (HOPMUPOBAHUS 3aMPOCOB B IMOUCKOBBIX CUCTEMAX.

TunoBble 3a1aHusl K IK3aMeHY, IePBLIi cemecTp

1. CpencrBamu Excelmoctpouts rpaduk ciaenyromeit GyHKInu:

F(x)= 01x3—3-x+3, x [-2;2].
2. CpencrBamu Excelmoctpouts rpaduk cienyromeid GyHKITUN:
F(x) = sin(0,3x) - cos - (0,2x) - sin?(x), x €[0%;360°].
3. CpeactBamu Excelnoctpouts rpaduk cieayrormiei GyHKIUH:
F(x) = In(x*+1)—x2+10, x €[-1;3].

4. CpenctBamu EXcel pemmts cnenyroiyro 3anaqy wapux 6pocarom ¢ 6ul-
comuvl h ¢ mynesoll nauanvhou cxopocmuio. Ilocuumams, wepe3 CKOILKO CEKYHO
wapux ynaoem Ha 3emmo. Ilocmpoums epagux 3asucumocmu 8vicOmvl WAPUKA
Hao 3emieli om 8pemeHu.

5. CpeactBamu EXcelBpraurciuThb ciaeayroiiee MaTpuaHOE BeIpakeHHE (pas3-
mep matputid u C — nHa n, pazMmep Bektopa B — n, MaTpuIiibl ¥ BEKTOpa 3a1oJi-
HUTb CIIy4ailHbIMU yuciaamMu oT 1 10 6):

(4-4%2-C—-Ct-A"Y)-B.

6. CpexncrBamu EXcelBprarcnuThb ciaeayroiiee MaTpuaHOE BeIpakeHHe (pas-
mep Matputid U C — nHa n, pa3mep BeKkTopa B — m, MaTpHIbl U BEKTOPA 3a10JI-
HUTH CIIy4ailHbIMU yuciaamMu oT 1 1o 6):

(6:-43-C*°—-C1-(4-0)-47YH)B.
7. CpenctBamu EXcel pemmts crieayronyro cucTeMy JTHHEHHBIX YPaBHEHUH
(c TOMOIITBI0 MATPUIHOTO BBIPAYKCHUS ):
2X1 — Xy — X3 +3x, =1,
4x, + 5x, —x3 + x4, =5,
X1 — 3%, —X3— X4 =9,
2X1 — Xo + 2x3 — 12x, = 2.

8. CpencrBamu Excelpermts ciieayroriyto 3aaa4y:

Ha mebenvroii pabpuxe uzeomasnusaromest nsimos U008 NPOOYKYuU: CMmoJibl,
wKagvl, ousan-kposamu, Kpecia-kpogamu u maxmol. Hopmwr 3ampam pecypcos:
mpyoa, Opeecurvl U MKAHU HA NPOU3BOOCMBO eOUHUYbL NPOOYKYUU KAHCO020 BU-
0a npusedeHul 8 cledyroujell madbauye:

Pacxox pecypca
Ha eglmmuy IIpOIIyKlII/lI/l
(B YKa3aHHBIX ¢IMHUIIAX U3MePEeHHs)

3amnac
pecypca

HaumenoBanue
pecypca




AUBaH- | Kpecjo-
cro | mkadg TaxTa

KpOBAaTh | KPOBATh
Tpyno3arparsl (dei.) 4 8 12 9 10 3690
JlpeBecuua (M°) 0,4 0,6 0,3 0,2 0,3 432
Tkanb (M) 0 0 6 4 5 2400
ITpuObLIb OT BBIITyCKA 8 10 16 13 17 i
1 m3genus (y.e.)
Hpeneneiiii oGken 480 | 80 | 180 120 | 100 | -
BBITTyCKa (IIIT.)

B smoii sice mabauye ykasanvl 3anacvl pecypcos, Komopuvle Mo2ym Obimb uc-
NOIb308AHbL 8 MedeHUue paboue2o OHsl, 8eIUHUHBL NPUOBLIU (8 YCI0BHBIX eOUHULAX)
Om BbINYCKA 0OHO20 U30ENUSL KANHCO020 8UOA, A MAKdIce 3a0aHbl npedeiibl 00beMos
U320MOBNEeHUSL KAHCO020 UOA NPOOYKYUU.

Tpebyemcs onpedenums 06veMbl NPOU3BOOCMEA NPOOYKYUU MebenbHou pao-
PUKotl 8 meuenue paboyez2o OHs, 2apanmupyrowue eti MaKkCUMAaIbHy0 npudbLIb.

9. CpencrBamu EXxcelpemmts crienyromiee ypaBHeHHE:

01x3—-3-x+3=0.

10. CpencrBamu Excelpemuts cinenyroinee ypaBHeHuUE:

In(x>+1)—x?>+10=0.
11. Cpencreamu MathCADmniocTpouts rpaduk cieayroiei GyHKIUHU:
F(x)= 0,1x3—-3-x+3, x [-2;2].
12. Cpencteamu MathCADmoctpouTs rpaduk ciemyromiei GyHKiuu:
F(x) = sin(0,3x) - cos - (0,2x)sin?(x), x €[0%;360°].
13. Cpencreamu MathCADmniocTpouts rpaduk cieayromiei GyHKIUH:
F(x)= In(x*+1) —x?+10, x €[-1;3].

14. Cpencreamu MathCADBBIYHCTUTS CETYOIIEE MATPHYHOE BBIPAKECHUE
(pa3mep matpunid u C — nHa n, pa3mep BeKTopa B — m, MaTpuIlsl U BEKTOpa 3a-
MOJTHUTH CIy4YalHBIMU YKcIaMu OT 1 70 6):

(4-42-C—-Ct-A"Y)-B.

15. Cpencreamu MathCADBBIYHCIUTD CACIYIOINIEE MATPHYHOE BhIPAKEHHUE
(pa3mep matpunid u C — nHa n, pa3mep BeKTopa B — m, MaTpuIlsl U BEKTOpa 3a-
MOJIHUTH CIy4YallHbIMM YKcIaMu OT 1 70 6):

(6:-43-C*°—-C1-(4-0)-47YH)B.
16. CpenctBamu MathCAD pemmth clieayronyo CUCTeMy JTUHCHHBIX ypaB-
HEHUH (C MOMONIBI0 MATPUYHOTO BBIPAKEHUS):
2X1 — Xy — X3 +3x, =1,
4x, + 5x, —x3 + x4, =5,
X1 —3Xy — X3 — X4 =9,
2X1 — Xy + 2x3 — 12x4 = 2.

17. Cpencreamu MathCAD pemuTh CIEAYIONIYI0 CUCTEMY JHHEHHBIX ypaB-

HeHult (metonom Kpamepa):



2Xx1 — Xy — X3+ 3x, =1,

4x, + 5x; —x3 + x4 =5,

X1 —3Xy — X3 — X4 =9,
2x1 — Xy +2x3 — 12x, = 2.

18. Cpencreamu MathCAD pemuTh CIEAYIONIYI0 CUCTEMY JHMHEHHBIX ypaB-

HeHuit (meTosioM ["aycca):
2x1 — X, —x3 +3x, =1,
4x, + 5x; —x3 + x4 =5,
X1 —3Xy — X3 — X4 =9,
2x1 — Xy +2x3 — 12x, = 2.

19. Cpencreamu MathCADpermmts ciieayroliee ypaBHCHHE:

01x3—-3-x+3=0.

20. CpencrBamu MathCADpemuTs ciiefyromiee ypaBHEHHUE:

In(x>+1)—x?>+10=0.

21. CpeactBamu MathCADpemuts cnenyromnryto 3anady: Oona cmopona
NPAMOY20TIbHO20 YUACMKA 3eMIIU NpumMblkaem K bepecy mMops, a mpu opyaue 020-
padicusaromesi 3a60pom, oauna komopozo 600m. Kaxoevl 0onxchbl Oblms cmopoHbsl
9M020 yyacmka, 4moovl e2o niowaos oOviia HaubobuLei?

22. CpencrBamu MathCADpemuTs ciienyronnyto 3aaauy: M3 npsamoy2onvho2o
aucma scecmu pazmepom 25 x 40 cm HA0o u3ze0mosumv OMKpPLIMYIO KOPOOK)
Haubonvbue2o obvema. /s uzeomosienuss KOpooKu HA0O 8blpe3amb K8aopamHvle
yeoaku. B 3asucumocmu om OnuHul 8blpezaemoco Keaopama noayuamcs Kopoo-
KU, umerowue pasiuyHvle 0ovemul. 11oamomy Heobx00umo paccuumams pasmepol
8blpe3aemMvlx K8AOpamos, npu KOMopwlx KOpooKa umeem Haudorbuui 0ovem.

TumnoBble 3a1aHusl K IK3aMeHY, BTOPOii ceMecTp

1. Pakera 3amyckaercs ¢ TOYKM Ha SKBAaTOpPE W Pa3BHUBACT CKOPOCTh VKM/C.
KakoB pesynbTar 3amycka? Vkazawnue: ecm v < 7.8 KM/c, TO pakeTa ynmaaeT Ha
3emitro, ecm 7.8 < v < 11.2, To pakeTa CTaHET CIIyTHUKOM 3emuH, eci 11.2 <
v < 16.4, To paketa craHeT ciyTHUKoM ColiHia, ecinu v > 16.4, To pakeTra nNoKH-
HeT ConHeunyro Cucremy.

2. BBISICHUTD, MPUHAJICKUT JIX TOYKA ¢ KoopAuHaTamMu (X, Y )KOJBITY C IIEH-
TPOM B Havaje, paauyca R.

3. Beruncnauth 3HaueHue BoIpakeHus (X, Y, Z — BBOJSATCA C KJIABHATYPbI):

y- max(X, ¥, 2)* —2min(x, y, 2)
sin(2) + TXX ¥, 2)

min(X, Y, z)

4. Jlns 3amaHHOTO P BRIYUCIIHTH MPHHAICKAIINE HHTEpBaTy [3m, 5] kop-

HU ypaBHEHUs Sin(x) = p.



5. JlaHbI -HaTypaJibHOE M BeUIECTBEHHBIE Mapbl (X1,V1),..., (Xp, Yn). Onpe-
JeNUTh PaiiyCc HAaMMEHBIIIETO KPyra ¢ EHTPOM B Hadaie KOOPIWHAT, BHYTPh KO-
TOPOTO MOMAAAIOT 3T TOUYKH.

6. BBectu ¢ KIaBHATYpHI MMOCIEAOBATEIILHOCTh U3 N MEIBIX YUCEN U HAWTH
CyMMY MaKCUMAIIbHOTO 1 MHHUMAJIBHOTO YHCIIA 3TOU MOCIIEIOBATEIHHOCTH.

7. HaliTu Bce HaTypalbHBIE PEIEHUs ypaBHeHus n” + m? = k?Ha unTepBane
[1..p], pBBOAMTCS C KIIAaBHATYPHI.

8. HaiiTn Haubonplee 1 HaMMeHbIIee 3HaYeHre QyHKIMK y = 3x% + x - 4
Ha WHTepBase[a, b], ecnmu Ha 3aJaHHOM MHTepBajie X u3MeHseTcs ¢ marom 0,1
(3HaUEHUA a U b BBOAATCS C KIIaBUATYPHI).

9. CpencrBamu Word co3nath, TIOKa3aHHBIN Ha pucyHke 2.1, coOpaTh aus
HEro OIVIABJICHUE. YCTaHOBUTH CIECAYIOIIUE XAPAKTCPUCTUKU M1 JOKYMEHTA:
pasmep mpudra 12, BeIpaBHUBaHUE MO LIIMPHUHE, OTCTYIl KpacHOM CTpoku 1 cwm,
MEXCTpPOUYHBIM HHTEepBaN 1,2. @opMyIibl BCTaBUTH C MoMollbio Penakropa ¢op-
MYIL.

1. IRIAMEHAITHOHHOE 3ATAHHE

1.1. TeoperageckHE BOOpOC
Crpvervpa 3epams mpu padors & cpeds MMathead: orma ¢ padoumue JOEYMEHETAME, MEHED,
[SHH HECTPYMEHTOE, MEHSIE COCTOIHHE H .

1.2, IlpaxTEIecRoe 33.:|annel

121 Poprruposka
OmupsgsnmTs pasuepH OTEDETOrC Aaccsims ofsswoum V= 32r° |, mustomero dopasy
OpIMOYTONEHOTD MAPANNSNSIHISIa ¢ FESIPATHEN JHOM, HE 0ONHIOEEY CTSH M JHS EOTOPOTO
VHIST HEMUEHEITSS EONHYSCTES MATSDHANS.
1.22. Homcwsnus ® zadaus
Beageu cnegviomue o0 02HIWSHIEE
¥ — MEPEHE B TIHEE 123 GaccelEa,
h — rayonea Gaccefina (ELICOTa DEpaLTETROIEIESE) .
H: dopuyne: ans pacssTa 00e2Ma DADANTENSMHISIS ERPAIHM THVOHEY DaccefHa:
v=x%h h= Lz
x
P 0pACYIE ERMECTSHILE IUT 0 IT8.TH HECE HSH M 0 0EOERD TDAHSH I8P AnNleMHTeIs (M0 CETREY
DaccaHH OTEPEITEIL):
5=x"+4-x-h
PUHEIIHE TOMSTH MOESPXHOCTH, 28EHCAINAS OT X, M OVIST GVEERIHSE, 0MHCHEIRIISH
VCIOEHS HAMSH 22I89H:
Sx)=x"+4-x-h :x2+él-x-i2 :xz+u.
x x
Hatftgsu spuTeecsims TOSER $VHEEINE, 75 3TOT0 ERMECTRL TP 0HIED THYEO B MPHPAERTSM

zz {:
. 4-V
flxl=2-x——
x
six)=0, x =4
TpoEepry, FENSSTCE TH TONES X = 4 MEHMWVAMOM GVHEIRN, 75 3T0T0 EOIEMEM ETODVID
TP OHZEC THVED B 0TPSISNHM 22 IHSE E HIfgeHH0H TouEs:

‘ $-7y gV
g Lx}=|12 -x——z} =2+— ., F'd=6=0
3 x x

3maumT, drEErms S5} A0CTHT 82T MEHHMYMA E TOUES X = 4.

Tarsog oOpazoM, MHMPHEHES B JIHHHS OOTHMAETEHOCO O8CCSHER X — 4 M, 2ro [IYOHHA

h= ; = 2™, OpPH 3TOM I0MATE O OTHII0EEH:

) 4-v 2-32
s =xt+—=4"+— =42
x 4

Pucynok 2.1. CHuMOK 3kpaHa 3agaHus 23.



10. CpencrBamu Word co3naTh, MMOKa3aHHBIM Ha PUCYHKE 2.2, cOOpaTh s

HEro OrJIaBJieHHWE. YCTaHOBUTH CIEIYIOUIME XapaKTEPUCTUKU A JTOKYMEHTA!
pasmep mpudTa 12, BeIpaBHUBAHHE O HIMPUHE, OTCTYI KpacHOW cTpoku 1 cM,

MEXKCTPOUYHBIN MHTEpBa 1,2.

1.21. Foppauposka

1. 3ES3AMFEHAITHOHHOE 3ATAHHE

1.1. TeoperE<eckEE EOTPOC
2. Nogams STSHEER 3ISETPOEECH TEOTETEL

12, TIpaxTEYeCKOE IATAHES

Ha webamemol $efpErs MTOTEEMMEDOTCY OET EENOE NPOSYEIME: CTOMEL, IEabEl, THESH-
EpOESTH, EPSCUS-EPOESTH B OTENTHL. HODME! IITRET pOVPOOE! TPVIL  OPSESONTT B OTHIHE BI
MOOMSEOICTES STHHEIE! NpOIYEIHEE ESENOTY EHNI IPEESISHE E CISIVIOMER Tebmans:

Pacxog pecypca
Ei eTHEEOY OpPOIYEOEE

HasMeH0EAEEE i 3amac
pecpca {BE YRAIAEERY eTEEEOAY HIMEQEEHA) pecypca
JHEAE- | Epecio-
ron | mmad TAXTA
KPOEETE | KPOEATE
TpymozaTparsr {9am.) 4 B 12 bl 10 3800
Opepacmma () 0.4 0.6 0,3 0,2 0.3 432
TrzHEE (M) /] 1] § 4 5 2400

ITpEisLE OT EROTVCES
1 mpame (v.a.)

g 10 15

TpagameEer obzas
EETYCEA (IOT.)

480 2D 180

120 100 -

Omrensams Bos
EOTETSCTED

TEIYIHET.

(Y]

11,2 IToAcHeswe ¥ 300049

B =oE =o TS00EDE YVEASSHEI ISNSCH PACFPO0E, EOTOPEIE MOTYT OMTE BOKIBIOEAHEEL B
TemoEpe pabousTe DHE, ESMHYEHE NPEOHITE (B VOTOEHEDN SIHHENEX) OT EROIVCES OQHOTO HIISMHT
ESENOT EHEL 8 THCGES TE0SHE] Npenemsl OfnSM0E EITOTOEMNSHHE EDEROTD EHOS MPOEYEIH.

Tpefvercs ompezamem ofemnl NpOIEECOCTES MpOOYEIEE wefamemod $efpEccd B Towsmms
pafoTaTo THE, TEDSNTEDVIONBS S MIECMEITEEVI0 NREOEITE.

1. =ERs3 330398 PEITSsTCE © DOMOMEH BECTpYM=ETA Excal «IloBk pememmss.
1. [Mn= mogbopa ONTHMSMEHOTD O0nOM3 ERNIVCES ESEROTD HGOSMHE E T0MENY EEHTHTL
DOTMOMEETSIEEYH CIpoEy «0NTHMaTEH0: EOMEYSCTEC: H ISHSCTH E B2 [POHEIEOMEHEELS

IlocaraTe TPYOOSETPATH] BA ERNYCE BHIODSHHOTC O0nSMS TROOYEIHEH, paci0l TESHH H
EpEEACHELI, 3 THCES NPESEITE OT EEINYCES ERSpamshro ofeous mpomyimm

4. MapCDOTHpOESTE IEIYSHES TIDEDELITH.

5. 3ED3TE OTDEHEYSHHE!

*  HI TPYEIOCETRETEL

o  TpelySuErs pecypohl (IPSESCHEET H TESHHE)
* [pETATRERE o0REM ETENOTO HIATHY,

¢ =00 YRCISHEOCTE ESELOTO NOTOHpSSMOTD RSMSHEE.

Pucynox 2.4. CHumoKk 3KkpaHa 3agaHus 24.

11. Ilpeo6pazoBate Tadbiuuy COTPYJIHUK (pa3buth ee Ha HECKOIBKO TaO-

JIUII, BKJIFOUUTH HOBBIE CTOJIOIBI) TaK, YTOOBI OHA OTBEUaja MpaBUiaM HOpMau3a-

oun:
COTPYIHHUK
Omoen Damunus U.0. Jonocnocmo Oxnao
Konctpykropcko-rexnonornyeckuii | bopucos A.A. NHXeHep-IpOeKTUPOBILUK 500 y.e.
Konctpykropcko-rexnonornyeckuii | @egopos b.I1. Konctpyxrop 700 y.e.
Kontpons kauectBa Cunopos K.JI. NuxeHep-npoeKTUPOBIIUK. 500 y.e.
Kontpomns kagectBa Hazapos C.B. KonctpykTop 700 y.e.
Konctpykropcko-rexHonornyeckuii | Ilerpos B.A KoncTpykTop 700e.




12. TIpeobpazoBarey Tabmuiy CKJIIAJ] (pa3Outh ee Ha HECKOJIBKO TaOJIMII,
BKJIFOUMTH HOBBIE CTOJIOIIBI) TaK, YTOOBI OHA OTBeUasa MpaBUIaM HOpMaTU3alluu:

CKJIAL
Tun mosapa Haumenosanue Tlocmaswux Aodpec nocmasuura Ilena ILlena
moeapa nocm npoo
Yait Jlunton A0 «IToctaBkay Barapeiinas 17 20 25
Kodge Makcum UIT «BaHOB» Yamaesa 10 30 35
Kode Pele A0 «ITocraBkay Barapeiinas 17 23 28
Yait oxeit A0 «ITocTaBka» barapeitnas 17 15 20
Kaxkao Poccuiickoe UIT «BanoB» Yanaesa 10 18 23

13. PeanuzoBaTh 3ampochl Ha BBIOOPKY JUIsl JAHHOTO (pparMeHTa mpeaMeTHON

o0J1acTu:

Ckian

HaumeHnoBaHnue Hena KoanuecTBo
Pyuka 100 20
Kapannam 10 10

Terpaan 30 100

Pyuka 20 20

Tetpans 50 30

Tertpans 45 10

a) BriBecTH Bce TOBApHI M UX LICHBI

b) BeiBecTr TOBap, eHa KoToporo 6oJbie 20, Ho MeHbIne 50

C) BriBectn HaMMCHOBAHHUC, ICHY, KOJIMYCCTBO U CTOUMOCTDb KaKJI0I'0 TOBA-

pa

d) BeiBecTH 00IIyIO0 CTOUMOCTD Ka)KJ0TO HANMEHOBAHHS TOBapa.

e) BbIBeCTH CTOMMOCTB BCEX TOBApOB Ha CKIIAJIE.

f) BpIBecTH MHUHUMAJIbHYIO, MAaKCUMAJIbHYIO U CPEIAHIOID LEHY KaXKIOTro

HaMMCHOBAHHM:A TOBApa

g) BeIBecTH KOJUYECTBO TOBAPOB KAXKIOIO HAMMEHOBAHUS.

h) BeiBecTu TOBap ¢ MaKCMMaIbHON ¥ MUHHUMAJIBLHOM IICHOM.

14. TloctpouTh MHPOPMAMOHHO-JIOTHUECKYIO MOJIENb JIJISl MPEeIMETHON 00-

JacTu «Y4eT HapylIeHWd MpaBWJl JOPOXKHOTO JABMKEHHUS BoAUTElsIMu». B Oaze

JTAHHBIX JIOJIKHA XPAaHUTHCA UHpOopmMaIus 00:

-aBTOMOOWISIX (Mapka aBTOMOOWJISI; CEpUsi 1 HOMEP TEXHUYECKOIo MacropTa,

roCcyapCTBEHHBIA HOMEDP, HOMEP JIBUTaTeNsi, HOMEP Ky30Ba);

- UX BJIaACIbllax ((DaMI/IJ'H/IH, UM 1 OTYCCTBO BOAUTCIIA, aApCC, CCPHUA B HO-

Mep BOJUTEIBCKOTO yI0CTOBEPEHHUS);

- HapyIIeHusIX (Ha3BaHUe HapyIIeHus, mrpad).

Heo6xoammo BeCTH y4eT O COBEPILICHHBIX HAPYIICHUSIX, YKa3aB KaKou

HpI/IHIII/Il'I COCTAaBJICHHUA IK3AaMCHAIIMOHHOI'O oumJiera




[IepBbIit BOPOC SBISIFOTCS TEOPETHUECKUM U TIPEAHA3HAYCH I OIICHUBAHUS
MIOPOTOBOTO YPOBHSI OCBOSHUS JUCHHUILUIMHBI. BTOPOI BOMpOC — MpeCTaBisieT co-
0ol 3a1aHKe, KOTOPOE HEOOXOAMMO BBIIOIHUTH HA KOMIBIOTEPE. ITO MOXKET OBIThH
co3/laHue HeOOJBIIOro caiTa, pelicHre HekoTopoi 3amaun B cpeae MathCAD,
MIPOCKT CTPYKTYphI 0a3bl JaHHBIX U Tp..Hmwke mnpuBemeH oOpaserr 3K3aMeHaIMOH-
HOTO OuJera.

O0pa3zen JK3aMeHAIHOHHOT0 OUJIeTa
| cemecTp

1. I'paduyeckoe mnpenacrapiacHue TabauuHod wuHbpopmaiuu. I[loctpoenue
rpaduKoB U auarpaMm B cpenae Excel.

2. Cpencteamu MathCAD pemiuth ClIeayrolnyo CUCTEMY JTHHEHHBIX YpaBHE-
Huii (Metogom Kpamepa):

2x1 —x, —x3 +3x, =1,
4x, + 5x; —x3 + x4 =5,
X1 —3Xy — X3 — X, =9,
2x1 — Xy + 2x3 — 12x, = 2.
Il cemecTp

1. Mexanusm BeO-norcka: 0OCHOBHbIE KOMITOHEHTHI.

2. CpencTBaMu MPOU3BOJIBLHOTO SI3bIKA MTPOTPAMMHUPOBAHUS PEIIUTh CIEAYIO-
myto 3amavy: «Haiitu HauOosblliee W HaWMEHbIlIee 3HAUYCHHE (PYHKIUU y =

3x% + x - 4 na unrepsane[a, b], eciu Ha 3aJaHHOM MHTEPBAJIE X W3MEHSETCS C
mrarom 0,1 (3Ha4eHHs @ U b BBOJATCS C KIIABHATYPHI)».

OueHovHbIe cpeacTBA ISl TeKylned arrectauuu (Tunosbie OC 1o Tekye
aTTeCTAlMM U KPUTEPHUHU OLECHKH 10 KAKIAOMY BHAY ATTECTALUM 1O TUCIH-
winHe « MHpopManMoOHHbIE TEXHOJIOTHH »)

Bonpocs! 4151 yCTHBIX OIPOCOB
Paznen «OCHOBBI HHKEHEPHBIX pacueToB B cpeae Excel»

1. Ha3znauenue, BO3MOXKHOCTH, O0JACTH IPUMEHEHUSI M XapaKTePUCTUKA CH-
cteMbl Excel.

2. TlonsTue pabodveit KHUTH, TUCTA, SYCUKH U THAITa30HA STUCCK.

3. Hwmena siueek. [TonsiTue abCOMOTHON M OTHOCUTEIHLHON apecaIiuu.

4. Mopenb SYSHKN JICKTPOHHON TaOIHITBI.

5. Twunbl TaHHBIX, TOJJEPKUBACMbBIC B JJICKTPOHHBIX TaOIUIAX, UX XapaKTe-
PUCTHKA U 00JIACTh TPUMEHEHUS.

6. Tunel auarpaMM B AJIEKTPOHHBIX TaONMUIAX W UX CpaBHUTEIbHAS Xapak-
TEPUCTHUKA.

7. Ycnosusie ¢pynkiuu Excel.

8. Craructuueckue Gpynkuuu Excel.



9. MarpuuHbie BEIYUCIIECHUS B 3JICKTPOHHBIX TaOIUIIAX.
10. Haznauenue u o0aacTh npuMeHeHUs: THCTpyMeHTa «llouck pemenuity.
Paznen «Ucnoabn3zoBanue MathCAD 15 perieHusi NPUKJIAAHBIX 32124

1. Tlepeuncnute ocHOBHBIE BO3MOXHOCTU cucteMbl MathCAD.

2. OxapakTepu3yiTe OCHOBHBIC KOMIIOHEHTHI, BXO/SIIME B COCTaB CUCTEMBI
MathCAD.

3. Cmoco0Osl BBOJIa TEKCTOBBIX KOMMeHTapueB B cucteme MathCAD.

4. TlepemenieHne U KOMUPOBAHUE TEKCTOBBIX, (POPMYIBHBIX U TpaduueCKuX
o0wvekToB B MathCAD.

5. Omnepatopsl BBoJa (MpUCBavBaHusl), BbIBOJA, CUMBOJIBLHOTO PAaBEHCTBA B
MathCAD.

6. IloHaTue paHXUpPOBaHHOW NEpeMeHHOI. BBOI 1 BBIBO paHKMPOBAHHBIX
nepeMeHHbix B MathCAD.

7. Cosznanue u popmatupoBanue rpapuxkoB B MathCAD.

8. HasznadeHue U CHHTaKCHC CUMBOJIBHBIX oniepatopoB B MathCAD.

9. Hasnauenwue u cunrakcuc komauasl Find 8 MathCAD.

10. TTosnemMeHTHBIN BBOA U BBIBOJ MaTpuil U BekTopoB B MathCAD.

11. Haznauenue u cuntakcuc cucreMuoi nepemernHoir ORIGIN B MathCAD.

12. Ha3nauenue u CHHTAKCHC (DYHKIUH BBIYMCICHUS YUCIOBBIX XapaKTepH-
CTUK MaTpuIl (max, min, tr, rank) B MathCAD.

13. Ha3nHaueHue M CHHTAKCHC OCHOBHBIX (DYHKIIHH, PEaM3YIONINX YHCIICH-
HbI€ AJITOPUTMBI pelieHus 3a1ay JuHeHou anreopsl (rref, 1solve) B MathCAD.

Paznes «AnropurMu3anus ¥ NPpOrpaMMHUPOBaHHNE B HHKEHEPHBIX 32124920

1. SI3wik mporpammupoBanus Python: o0mias ctpykTypa mporpammsl, anda-
BUT SI3bIKA.

2. ba3oBble MaTeMaTHYECKHE OMEpAIMH M CTAHIAPTHBIE MaTEeMaTHYECKUE
¢yuknuu B Python. 3amuck MmaTreMaTHYeCKUX BBIPaKCHUH.

3. TlpocTeie TUNBI JaHHBIX B cCUCTeMe mporpammupoBanus Python. Ilepe-
MEHHBIC U KOHCTAHTHI.

4. Omepatopsl B si3bike mporpammupoBanus Python. Ipoctoit u cocraBHOM
oneparop. OnepaTop nprucBauBaHUsI.

5. Jlormyeckue BbIpaKEHUS U OTIEPAIIMH OTHOIICHHS B A3BIKE TPOrPAMMHUPO-
Banus Python.

6. Ilpouenypsl BBOJa - BBIBOJA JAHHBIX B SI3bIKE MPOTrpaMMUPOBAHUS
Python.

7. OmnepaTopsl nepexo10B: ycioBHbIN oneparop IF.

8. Omeparop nukia FOR... B s3bike nmporpammupoBanus Python.

9. MaccuBbl U UX peanu3alys B sA3bIke mporpamMmupoBanus Python. Cruc-
KH.



16. CrannapTHble alrOPUTMBI 00PaOOTKU CIUCKOB: MOJCYET CYMMBI (IIPOU3-
BEJICHMSI) 2JIEMEHTOB MAacCHBa.

17. CtangapTHble anropuTMbl OOpPaOOTKH CIIHUCKOB: ONpE/IEICHUE MaKCH-

MaJIBHOTI'O (MHHI/IMaJILHOFO) OJICMCHTA.

18. Monyinb 1151 pabOThI ¢ MAaTpULIAMU U BEKTOPaMHU.

19. Monyib, HCTIONB3yEMBIi 1T PELICHNs] YPABHEHUN U CUCTEM YPAaBHEHHM.

20. Moaysbs CUMBOJIBHBIX TPeoOpa3oBaHUil.

21. Moaynsb nmst rpaduKi U BU3YyaIU3aIiH.

1.

Paznen «IloaroroBka n1okymeHToB B cpeae WORD»
Kakwue Buabl mporpaMMHOT0 00€CIIeUeHUs UCTIONB3YIOTCS ISl TOJATOTOBKH

TekcToB. [IpuBenuTe mpuMepsI.

2.
. HazoBuTE OCHOBHEBIC ATAIIBI CO3JJaHHrA TCKCTOBOT'O JOKYMCHTA.

0 3 N U bW

9

YeM TeKCTOBBIA peAaKTOp OTIIMYAETC OT TEKCTOBOTO Ipoueccopa?

. Kakue pexxumbl BBoAa noanepxubaet Word?

. C xakuMu 00bEKTaMU MOKHO pabOTaTh B TEKCTOBOM pefakTope?
. UTO Takoe pelakTUpOBaHUE TEKCTa?

. Kakue onepannu oOTHOCATCS K pEJAaKTUPOBAHUIO ?

. Uro Takoe ¢hopmatrpoBaHue TeKcTa?

Kaxkue cpencta popmMaTupoBaHusi TEKCTa MOKHO UCIIOJIb30BATh?

10. Yro Takoe ab63an? Kakumu atpudyramu odnagaet ad3ai?

11. Yto Takoe CTUIIG?

12. Kakumu atpuOyTtamu o0nagaeT CUMBOJI?

13. TlepeurcnuTe OCHOBHBIE TApAMETPhI CTPAHUIIBI TEKCTOBOTO JOKYMEHTA.
15. Kak Habpats MmaTematuyeckyio popmyny B Word?
16. Uto Takoe KOJTOHTHUTYI?

17. Yem otninyaeTcss HyMEpOBAaHHBIN CIMCOK OT MAPKHUPOBAHHOTO CITUCKA?

18. Kakune crtocoObI co3aanume Tabaull Bl 3HAETE?

19. C kakumu rpaduueckuMu OOBEKTAMH MOXET paboTaTh COBPEMEHHBIN
TEKCTOBBIN peaakTop?

1.

Pa3nen «OcHoBBbI padoThl B ceTu IHTEpPHET U ¢ 0a3aMM JaHHBIX))
[TonsiTuss mpenMeTHOW 00JIaCTH, CYIIHOCTH W aTtpuOyta. Bumbl cBsseit

MEXY CYIIHOCTSIMM.

2.
3.

[Tonstus 6a3er qanubx, CYB/I.
Oco0eHHOCTH pesSIUMOHHbIX 0a3 maHHbIX. OnpeaenieHrue MOHIATHI: ToJIe,

3aMlHUCh, TYCHKA.

4.
S.

Cnoco6wn1 co3ganus tadaui B CYBJl ACCESS
CgotictBa noseid B CYBJ ACCESS. IloHsiTie KH04€BOIro MOJIsl.



6. Cozmanme cBszeir mexay tabmunamu B CYBJ] ACCESS. Buasl csseit
MEXly TabJIUIIaMHu.

7. OcHOBHBIE BUIbI TOMCKOBBIX CUCTEM

8. OcHoBHbIE NpaBWiIa HOPMUPOBAHUS 3AIPOCOB B MOUCKOBBIX CUCTEMAX.

9. Terosas mozenb u 6a3oBas crpykrypa HTML-nokymeHTOB.

TecroBble 3aqanus Mo qucuuiInHe « UH(poOpMaMOHHBIE TEXHOJIOT I

Kaxmomy cTyneHty GopMHUpyeTCs MHIUBUAYATbHBIA TECT, B KOTOPBIA BXO-
auT 20 BOMpOCOB, BEIOpaHHBIX CIydallHBIM 00pa3oM M3 OO0IIero crmucka. B Tecte
peaM30BaHbI CICAYIOIIEE THITH TECTOBBIX 3aJaHHIA:

- BBIOOP OZTHOTO BapHaHTa OTBETA,

- BBIOOp HECKOJLKMX BApUAHTOB OTBETA,

- BBOJI YHCJIOBOTO 3HAYCHMS.

TunoBble 3a1aHUs TecTa
Pa3nen «OcHOBBI MH:KEHEPHBIX pacueToB B cpeae Excel»

1. B anexrponHoii Tabmmie MicrosoftExcel 3Hak $ mepen Homepom CTpOKH B
0003HAaYEHUU STYCHKU yKa3bIBACT HA...

a) aOCONIIOTHYIO aJpecalnio

b) Hawanmo hopmyisl

C) IeHEeXHBIN opmar

d) nHauajo BHeApeHUs OJIOKa STYCCK

2. «Jlerenna» muarpammer MicrosoftExcel —ato

a) yCJI0BHBbIC 0003HAUCHHS PAI0B HIIH KATETOPHUI TaHHBIX

b) mopsitok mocTpoeHus AuarpaMmbl(CIIUCOK IEHCTBHIN)

C) PYKOBOJICTBO JIJIsl IIOCTPOCHUS AUArpaMm

d) Tabmuiia s HOCTPOEHUS AUarpaMMbl

Pazgea «MUcnoab3oBanue MathCAD ais1 perieHus NPUKJIAAHBIX 32424
1. Ykaxxute HOMep OLIMOOYHOTO ONepaTopa B MPOrpaMMe ONpPEIeTIeHUsT BEK-

Topa:
a) N:=10
b) i:=1..N
Q) Vi=2-i+3
d) Vi=2-i+3

2. Yro onpenensier cucremuas nepemerHas ORIGIN
d) HaYaIbHOE 3HAYCHUE MHIICKCOB MATPHIL
b) KoIM4YECTBO 3HAKOB ITOCIIE 3AIATOM
C) TOYHOCTH BBIYHMCIICHUII



Pa3nen «AJIropuTMU3anuda U NPOrpaMMHUPOBAHUE B HHKEHEPHBIX 3a1a4aX)»
1. Kakue U3 nepeyucieHHbIX UAECHTU(UKATOPOB SIBISIOTCA JOMYCTUMBIMHU B
s3bike Python?
a) Count Num
b) Num 1

c)F and S
d) 1 Num
e) FirstN

2. Kaxkue unciioBble 3HaUCHUS JTOMMYCTUMBI B si3bike Python?
a) 456734.45
b) -17890999
c) E+36+
d) 32.0E-10
e) 8**2
f) 34,2345
3. B pesynbTaTe BHINOIHEHUS KOMaH]T

P =1

for k in range(1,5):

P=P*k;
IIepemennas P nosyuur 3HaueHue. ..

4. YcTaHOBHTE B IPABWJIBHOM MOCIEI0BATENBHOCTA KOMAH/IbI, IO3BOJISIOIIHE
BBIYHCIIUTH (DAKTOpHAI BBEIEHHOTIO HATypajJbHOTO yKciia N

a) n=int (input (“n="))

b) fn=1

c) for I in range (2,n+1):
d) fn = fn * 1

e) print(n,”!=", fn)

Paznen «Iloaroroska nokymeHnToB B cpeae WORD»

1. KomoHTUTyM1 — 3TO

a) TEKCT WJIM PUCYHOK, KOTOPBIN TIeUaTaeTCsi BHU3Y WM BBEPXY KaXKIOH
CTpaHMIIBI JOKYMEHTA

b) puCYHOK, KOTOpBIi MeYaTaeTCsl BHU3Y WJIH BBEPXY KaX IO CTPaHUIIBI 10~
KyMEHTa

C) TEKCT, KOTOPBIH IeyaTaeTcs BHU3Y WM BBEPXY KaXKIOU CTPAHHUIIBI JOKY-
MEHTa

d) TekcT, KOTOpBIH MmeyaTaeTcss BHU3Y CTPAHHUIIBI, UM PUCYHOK KOTOPBIH I1e-
YaTaeTCsl BBEPXY KaXKJION CTPAaHMIIBI JOKYMEHTA

2. Kaxnerit paznen nokymenta MS Word:



a) uMeeT COOCTBEHHBIC TApaMETPhl CTPAHHUII

b) TosmbKO OAMH U3 pa3NEIOB MOXKET UMETh COOCTBEHHBIC ITapaMeTPhl CTpa-
HUII

C) HMeeT OJMHAKOBBIC TAPAMETPBI CTPAHHUII

d) TodBKO pasmen, K KOTOPOMY IIPHHAJICIKUT TIepBas CTPAHMIIA, MOKET
UMETh COOCTBCHHBIC TTAPAMETPhI CTPAHHUI]

3. dopmarupoBaHHE TEKCTa — 3TO

a) MpOIIeCC YCTaHOBJICHUS MapaMeTpoB (hparMeHTa TEKCTa, KOTOPhIE Ompe-
JICTISAIOT BHEIHUI BT TEKCTA B 3TOM (pparMeHTe

b) mporecc BeipaBHUBAHMSI TEKCTA 11O MIUPUHE C COXPAHEHUEM a03alHbIX
OTCTYIIOB

C) mpollecc KOHBEPTAIUU TEKCTOBOTO (haiisia u3 oHOro opmMaTa B Ipyroit

d) mnporecc H3MEHEHHS TEKCTA C IEJIbIO MOBBIIICHUS YNTA0CITbHOCTH

Pasznesn «OcHoBbI padoThl B ceTu UHTEpHET U ¢ 0a3aMH JaHHBIX»
1. Mogenb npencTaBiaeHus JaHHBIX - 3TO

a) Jloruueckasi CTpyKTypa JaHHBIX, XpaHUMBIX B 0a3e JaHHbBIX

0) @u3nueckas CTpyKTypa JaHHBIX, XpaHUMbIX B 0a3e JaHHbBIX

B) Mepapxuyeckas CTpyKTypa JaHHBIX

r) CereBas CTpYKTypa JaHHBIX

1) Het BepHOTrO BapuaHTa

2. BriGepure onepatop koMaHIbl Select, KOTOPBIA 00ECTIeunBaeT BO3MOXK-
HOCTb YCTpaHEHUs1 U30bITOUHBIX 3HAUCHHH.

a) Order by

b) Distinct
c) Where
d) Having
e) Create

KoMmuieKkTsl 3a1aHNil 1)1l BHINIOJIHEHUS pacyeTHO-Tpaduveckoii padoTsbl
no aucuuminie « MapopmanuoHHbie TEXHOJIOTHID)

KoMrmiekTsl 3ajaHuii U peleHus OJJHOr0 BapuaHTa pacueTHO-TpaduyuecKon
paboThl IPUBEACHBI B MPUIOKEHUU 1.

BrlinonHeHHble pacyeTHO-Tpaduueckue paboThl HEOOXOJIUMO 3aIUTUTh, HO
IpeIBapUTEIbHO OHU JOJDKHBI OBITH OTHpAaBIEHBI MPENoJaBaTeNli0 Ha MPOBEPKY
yepes cucremy BlackBoard.



JlabopatopHsbie padoThl o Aucuuminue « MagopmMannoHHbIe TEXHOJI0-
rUmw»

Crpykrypa Kaxxaoi 1a00paTopHOil paboThI claeayrouias:

1. Onucanue peanu3allid HECKOJbKHMX 3aJlaHUW B KadecTBe oOpaslia pac-
CMATPUBAEMOMN TEXHOJIOTUHU.

2. 3amaHus 11l CaMOCTOSITEILHOM paOOTHI.

BrimmonneHHsle 1abopaTopHbie paboThl HEOOXOJUMO 3alUTHTh, HO TpEABa-
PUTENBHO OHU JAOJLKHBI OBITh OTIIPABJIEHBI MPEMOAABATENIO HA IPOBEPKY YEPE3 CH-
cremy BlackBoard.

TunoBasi 1aboparopHas padora
«O0padoTKa HHIKEHEPHO-TeXHHYecKoit mHpopmanuu B cpene MathCAD»
3aganue 1. Boruncnuth 3HaYeHHS clenyroIuX (YHKIHMNA, y9UThIBas 00JacTh omnpeaee-
HUS (BO3MOKHBIN BHJI CTPAHHMIIBI JUIS JAHHOTO 33JJaHUs TPUBEICH B IPUIIOKECHUHU A):
a)y(x) =x+2, pnax =3, 5.5
b)
( x+ 2, ecux < 2

1
y(x) = Y ecn 2 < x <Vbhm

sin(x? + 1), ecan x =51
ansax = —3.5, 1.5, 3.2, 5,vm, InV3, log, 10, sin8;
x = 2.
IMopsiiok BBINOJIHEHHS JIA00PATOPHOH PadoThI

1. Co3aars HOBbIH gokymeHT B cucteMe MathCAD u coxpaHuTh €ro moj HMEHEM
Lab 6B manke IT Lab.

2. Ha paboueM mosie BBECTH KOMMEHTapHil «3amanme 1. BroumciieHye 3HaUEHUM
OYHKLIMM» .

3. [lng peanuzanuu JaHHOTO 3a/IaHUs HEOOXOIMMO HCIONIb30BATh HE MPOCTYIO MEepEeMEeH-
HYI0, B KOTOPYIO 3aHOCUTCSI HEKOTOPOE 3HAUYECHHE WM Pe3yabTaT BBHIYMCICHHUS BBIPKEHUS, a
MIEPEeMEHHYI0, OMUCHIBAIOIYI0 (pyHKIHIO. Takas mepeMeHHas UMeeT UMsI U B CKOOKax yKa3bIBa-
ercs e€ apryMeHT: B 3amucu Y(X)y — 3To uMs QyHKIHH, X — ee apryMedT. CHavana OMUIleM
npoctyio GyHkiuio (3amganue a)y(x) = x + 2 (pucynok la). Jlannas QyHKIMs omnmcaHa, HO HE
BbIUKcieHa. JlJig TOro 4ToObl €€ BBIUYUCIUTh, HEOOXOUMO OOpaTUThCS K HEeW ¢ HEKOTOPBIM ap-
TyMEHTOM (Ha pucyHke 10 (yHKIuUS BbUMCISETCS OT KOHCTaHTHI 3). Takke B KauecTBe apry-
MEHTa MOKHO HCITOJIb30BaTh JIOOYIO MEPEMEHHYI0, KOTOPOW MPEIBAPUTEILHO 33/1aHO0 HEKOTO-
poe 3HaueHue (PUCYHOK 1B)

2) y(x)=x+2 6) y(3)=5 5) L:=5.b y(t)=17.5

Pucynok 1. 3aganue ¢GyHKINU U BBIYUCIIEHUE €€ OT pa3HbIX apryMEHTOB

4. dynkuus y(x) (3aganue D) BeYHCISIETCS MO-Pa3sHOMY B 3aBUCHMOCTH OT 3HAYEHHS ap-
TYMEHTa X. AJITOPUTMUYECKH, C IOMOIIBI0 KOHCTPYKIIMMECHM .. TO..MHade €€ MOXKHO OIH-
caTh CJIEAYIONIUM 00pa3oM:

ecinx < yroy(x) = x + 2

mHave ecin 2 < x < V5mroy(x) = ﬁ,



nuave y(x) =sin(x? +1)
Ha pucyske 2 Moka3aHo onucaHue QyHKIMH ¢ UCTIONb30BaHNEM KOHCTPYKITHUL £.

y(z)=if z<2

||:1:+2
elseif 2<x < \/ﬂ
1
r—2
else
|| sin (:r:2 + 1)

Pucynok 2. Onucanue GyHKIHU C TOMOIIBIO KOHCTpYKIuu if

5. Jlng BeIYUCIIEHUS 3HAYEHUN aHHOW (YHKIIMHM B OTAEIBHBIX TOYKAX MOXKHO JHOO HcC-
M0JIb30BaTh KOHCTAHTY BMECTO apryMEHTa, TM0O 3aHECTU 3HAUCHUE B MEPEMEHHYIO, a 3aTEM BhbI-
YUCITUTH (QYHKIIMIO OT ATOH NIepeMEHHOU (PHCYHOK 3).

y(—3.5)=—1.5

te=y/mr  y(t)=3.772
Pucynok 3. Berancnenne 3HaueHust GyHKIUU

6. B CJIydac €CJIM HYXHO BBIYUCIIUTH 3HAUCHUA OJI1 HCCKOJIBKHUX apryMmeHTOB, MOXHO CO-

34aTb BCKTOP 3THUX APryMCHTOB, a4 3aTE€M BBIYMCIIUTL 3HAYCHHUC q)YHKIII/II/I H IIOJTYYUTH pE3yJibTaT
B BUJIC BCKTOpaA.

a) J171st BBICTABKH BEKTOPA HEOOXOMMO:

- BBECTH €TI0 UMS U CUMBOJI MPUCBaMBaHUs (PUCYHOK 4a);

- BCTABUTH IIa0JIOH MATPUIIbl, COCTOsIIEN U3 8 cTpok u 1 cTonbua, A 3TOro Ha maHeNIu
MaTpuus/Ta6auiis!l BEIOPaTh MUKTOTpaMMy BCTaABMTB MATPHMILY, B OTKPBIBIIEMCS II0JE
BBIICJIUTH KypPCOPOM 8 CTPOK U OAMH CTOJOEI] (pUCYHOK 40), pe3yabTaT MOKa3aH Ha PUCYHKE 4B;

- B KQXKbII 3JIEMEHT MaTPHIIbl 3aHECTH KOHCTAHTY, JJIs1 KOTOPOi HEOOXOAMMO MOCYUTATh
3HaYeHHue PYHKUIUU (PUCYHOK 4T).

]| = [M | [ 3.5 ]
Beraewte | BeraewTs Onepam 1.5
MaTpMLy | TaBauuy EEKTODAMM/N

_ | BcraeuTe maTpiuy Bxl 3-2

| R [ e [ N 5
OOoO0OoooOoooodo €£i= €Ti= —

~looooooooooon Vm

Sl oo0o0ooooooo

J/D00000000000 I (v/3)
Ooooooooooono 1 10.4
Ooooooooooono Og( ’ )

TR 000000000000 sin (8)
a) 6)| |[D00000000000]E) =2 1)

Pucynok 4. BcraBka BekTopa

b) list Bruncnenus 3HaueHUN QYHKIUH OT apryMeHTa-BeKTOpa HE0OXOJMMO:

- IBHO ONHMCAaTh MIEPEMEHHYI0, B KOTOPOI OyJIeT 3aHeceH Juana3oH U3MEeHEHHs uHeKca (B
cucreme MathCADHymepatys HHISKCOB B MATPHUIIAX U BEKTOPAX MO YMOTYaHHUIO
ocymectisercs ¢ 0, 3HaUUT AUana3oH 3HaYEHU HHIEKCa AJI1 BEKTOpaX— LIEJIbIe YUCIIa U3
unTepBasia ot 0 10 7), Takas nmepeMeHHasi onucbiBaetcs B Buje i: = 0..7 (pucyHok 6a);

- BBIYMCIUTH 3HaYeHUE (YHKIMM OT MEePEeMEHHOW-BEKTOpA, Ui 3TOTO0 B KauyecTBE apry-
MeHTa (PYHKIIMU yKa3aTh UMs BEKTOpa X C MHJEKCOM i (BBECTH MMsI IEPEMEHHOMN, 3aTeM HaXXaTh
KJIaBuIIy <[>, 3aHECTH MHACKC 1), pe3yJibTaT MOKa3aH Ha PHUCYHKe 50;

- BBIYHCIIATH 3HAYCHUE (PYHKIIMU MOKHO M OT OJTHOTO 3JIEMEHTA BEKTOpa (PUCYHOK 5B)



[—1.5
3.5
—0.97

0.763

y(z\=
( ) 3.772
2.549

3.661 z, =1.772 y (9:4) =3.772
a) | 1] 6) | 2.989 | B)

Pucynok 5. Berancnenue ¢GyHKINU OT IEPEMEHHOM-BEKTOpA

=] N Ul e L= D

7. PaccmaTtpuBaemas B mpumepe (QyHKIHS UMeET 00JIaCTh ONpENeNIeHUus X # 2, MpHU Bbl-
YHCICHUH (DYHKIIMHM OT TOTO 3HAYCHHUs CHUCTEMa IOKAa3bIBACT, YTO MPOM30ILIa omubKa (pucy-
HOK 6).

y(2)=*

Pucynox 6. OmuOka npy BEIYUCICHUH (YHKITUN

OO6paboTaTh BO3HUKUIYIO OIIMOKY MOXXHO C IOMOIIBIO O0Ka 00paOOTKH HMCKIIIOYEHUH
try(pucyHoK 7), KOTOPBIH COCTOUT M3 JIBYX 4acTeil: OJIOK, I/ie pa3MeIlaeTcsl BhIpaKeHUE, B KO-
TOPOM MOKET BO3HHKHYTh OIIMOKa, 1 OJOK Uil BRIPAXKCHUS (Onerror), KOTOpoe HeoOX0AuMO
BBIBECTH Ha CTPAHMILy NPU BO3HUKHOBEHUM OLIMOKU B IEPBOM OJIOKE. DTO MOXKET OBITH CTPOKA
TEKCTa, KOHCTaHTa M mp. BcraBka Osioka tryocyuiecTBisercs depe3 naHelbMaTemaTwmka
—llporpaMmmmpoBanne—try.

try

on error

Pucynox 7. biok 00paboTKu UCKITIOUEHUN

B namem ciyuae juist yaera 00sacTu onpeaenaeHus QyHKIIH, HEOOX0IUMO CO3/1aTh HOBYIO
GYHKINIO, KOTOpasi BHIUMCISIETCS KaK y)Ke peann3oBaHHas QyHKIUSY(X)BO BCeX Ciydasx, Kpo-
Me TeX, KOTJla BO3HUKaeT omuoOka (mpoucxoaut aeneHue Ha 0). [Ipu nenennn Ha 0 MOXHO BbIBe-
CTH KOHCTaHTy OeCKOHEYHOCTh (MaTeMaTmxa — KOHCTaHTE—>)WIN CTPOKY TEKCTa

«notdefined». Ha pucynke 8 nokazaHo onvcanue (GyHKLIUHU U €€ BBIUMCIEHUE OT Pa3IUUHBIX

apryMEeHTOB.
f{m) ::try f(ﬂ’:] = try —_1 5
v |v(=) 3.5
On error on error —0.97
” oo “not defined” | 0.763
! (‘”,-)— 3.772
£(3.5)=0.632 £(3.5)=0.632 S
3.661
—1.10307 ,

2) f(2)=1-10 6) f(2)="“not defined” B) Loz

Pucynok 8. Yuer obsmactu onpeneneHus B QyHKIIMH
3aganue 2. Paccuntarh TENMIONPOBOJHOCT KPEMHHUS IS 33JaHHOTO MHTEpBaia TEMIIEpa-
Typ (BO3MOXXHBIM BHJ CTpaHMIIbI JIJIsl JTaHHOTO 3aJlaHus MpHUBEAeH B npuiiokeHuu b). Komnue-
CTBO pac4eTHBIX 3HaueHHi - 20, hopMyIa BEIYUCIEHUS TEIUIONPOBOJHOCTH:
Ao
t—t,

At=b'



rJie: A;,— TemIonpOBOIHOCTD I TEMIIEPATYPHIL;
to — Temmeparypa, paBHasa100K;

Ay — TemonpoBoIHOCTL KpeMHuus npu Temneparype 100K, pasnas 884 %;

b— koHCTaHTa, MoOMpaeMast IKCIIEpUMEHTAIBHO, paBHA 33.

Haiitn MuHUMaIbHOE, MaKCHUMAJIbHOE M CpEIHEe 3HAYCHUE TEIUIONPOBOIHOCTH IS 3a-
JAHHOTO MHTEPBAJIa TEMIIEPATYP.

IopsiioKk BBINOJIHEHHS JIA00PATOPHOI PadOTHI

1. BcraBuTh pa3pbiB CTPAHHIIBL.

2. Bectn komMMeHTapuil «3amaume 2. PacueT TEIUIONPOBOOHOCTM KPEMHMUS
B 3aBMCHMMOCTM OT TeMIlepaTypb.

3. 3amarh 3HaYCHUS KOHCTAHT ty , Ay, b nonucare Ppynkuuio A, (pucyHokx 9).
N

t—t,

b:=33 )\ =884 ty:=100 A(t)=b

Pucynok 9. Onucanue KOHCTaHT U (PYHKIIHH
4. 3amaTh HavaJbHOEC W KOHEYHOE 3HAYEHHUE [uama3oHa TeMIEeparyp, BBIUYMCIHUTH LIar,
cuMTas, 4To TalIHIla 3HAUEHUH J0JDKHA coaepkaTh 20 anemeHToB (pucyHok 10)

¢
2 1 _31.579
9

t,:=300 {,:=900 h:=
Pucynox 10. [TapameTpsl pacuera
5. Co3pmare mepeMeHHYIO-IHaNa30H, B KOTOPYIO OyAyT 3aHECEHBI 3HAUYEHUS TeMIIeparyp,
OT KOTOPBIX HEOOXOMMO BBIYUCIUTH TEIUIONPOBOIHOCTB. [[JIs 3TOr0 MOKHO MCIONIB30BATh Clie-
JYIOUTYI0 KOHCTPYKIHIO:
IepeMeHHasIi=HavYaJIbHOE SHaueHMe,Cllefyllee SHadUeHMe .. KOHEeUHoe
BHadYeHue
B pe3ynbrare 1aHHOrO NpUCBaNBaHUS B Me€PEeMEeHHYI0 3aHOCUTCS JUara3oH 3HaueHUi, oT
HAvYaJIbHOT'O BHAYEeHMsI[OKOHEYHOTI'O, C IIaroM, BEIYHCICHHBIM 10 (OpMYIie: cIlenyo-
Wee BHaYeHMe-HavaJbHOe BHaueHme. B rabiuie | npuBeeHbI IpUMEpPHI UCTIONB30Ba-
HUS TaHHON KOHCTPYKIIHMH.

Tabmuna 1
DopmyJa PesyabTar
t=5,7..17 57 9 11 13 15 17
t=53..-5 531-1-3-5
t =10,15..30 10 15 20 25 30

Jns dopMupoBaHus nuanazoHa TEMIEPATyp B 3aJJaHHOM HHTEpBajie UCHOJb3yeTcs Gop-
MyJIa, IPUBEJICHHAs Ha pUCYHKe 11

t=:t|1t1+h..t2

Pucynok 11. ®opmyna 115 popMupoBaHus 1uana3oHa TeMnepaTyp

6. Beruncnuth 3HaueHHss (GyHKIMHUA(E)Ans cOpMHPOBAHHOTO JHana3oHa TeMIeparyp,
TaKXKe BBIBECTH 3HAUEHUs TEMIIEPATyp, XPaHALIUXCS B MEPEeMEHHOU t, pe3ynbTaT MOKa3aH Ha
pucynke 12.




300 ] [145.86
331.579 125.97
363.158 110.854
394.737 98.976
426.316 89.398
457.895 81.51
489.474 74.901
521.053 69.284
552.632 64.45
;- |584.211 A(t)= 60.247
615.789 56.558
647.368 53.295
678.947 50.388
710.526 47.782
742.105 45.432
773.684 43.302
805.263 41.363
836.842 39.591
868.421 37.964
900 | | 36.465

Pucynoxk 12. 3naueHus TEIIONPOBOAHOCTH IS 3aJaHHOTO HHTEpPBaJia TEMIIEpaTyp.

7. Cnenyer OTMETUTh, YTO BBIYMCIICHHAS] TAKUM 00pa3oM (DYHKIIUS, XOTh U BBITJISIAUT Kak
BEKTOp, BEKTOPOM HE SIBJISICTCS: HEJIb3s OOPATUTHCS K OTIEIHLHOMY DJIEMEHTY BEKTOpAa, HEIb3s
MPUMEHSTh QYHKIIUU AJI1 MATPUIL U BEKTOPOB.

Bektopa u MaTpuiibl MOTyT OBITH CPOPMHUPOBAHBI HA OCHOBE JHUCKPETHBIX (PYHKIMHA OT
CBOMX MHJIEKCOB, TAHHOE CBOWCTBO MO>KHO NMPUMEHUTH AJII TOTO YTOOBI COXPAHUTH PE3YJIbTATh
BBIYMCJICHHSI 3HAYCHUS TETUIONIPOBOJHOCTH A B BHJIE BeKTOpa. J{J1s 3TOr0 HEOOXOAMMO:

- CO3/1aTh JHUAaNa30H U3MCHCHHS UHICKCa!

j:=10..19

- mpeobpaszoBath (HOPMYITy BBIUMCICHUS TEIJIONPOBOAHOCTH OT TEMIEPATyPhl B GOpMYyITy
BBIYHCIICHUS] TETJIONPOBOAHOCTHA OT MHJEKCA HJIEMEHTAa B BEKTOpPE TEMIIEpATyp: SJIEMEHTY C UH-
nexcoMm (0 COOTBETCTBYET TemIiieparypa tq, 3IeMEHTY ¢ UHJeKCcOM | —t; + h, aJIeMeHTy ¢ HHJIeK-
com 2 —t; + 2 - h, dIeMeHTy ¢ UHACKCOM i—t; + i * h, —B pe3ynbTaTe HMeeM:

. Ao
Jgt=t;+i-hLi==b——--——
to t,+i-h—t,
- 3aHecTH (HOpMYTy BBIYMCIICHUS BEKTOpa-3HaUYCHUN (PYHKIIMUL; HA CTpAHUILy U BBIBECTH

At=b'

pe3yabTaT (pucyHok 13a), mpuBBOJE MHIEKCOB UCIIOJIb30BaTh CUMBONIS [>.

9. Jlamee MOXHO BBIYHMCIWTh MaKCHMaJlbHOE, MHHUMAJIBHOEC M CpEIHEE 3HAUCHHS
byHKIINU Ha 3aJ]aHHOM WHTEpBaJIC TeMIeparyp, UCTIONB3Ys byHKIUN
max( ), min( ),mean( )coorBercTBeHHO (pUCYHOK 130).



j:=0..19
. Ay
i ti+hj—1

BekTop 3HaUEHMIA

[145.86 ]

125.97

110.854
98.976
80,308
81.51
74.901
69.284
64.45
60.247
56.558
53.205
50.388
47,782
45,432
43.302 max (L)=145.86
41.363
39.591 min (L]: 58.344
37.964
36.465

a) f : 6)

Pucynok 13. Pe3ynbrarhl BRIYMCIEHUH @) BEKTOP 3HAYCHUN (DYHKIIUU TETIONPOBOIHOCTH;

mean (L)=89.79

0) mprMeHEeHHEe BEKTOPHBIX (PYHKIUH.
3ananue 3. CpaBHHUTH pacyeTHbIC 3HAYCHHS TEIUIONPOBOJHOCTH, BBIYMCICHHBIE 1O (Op-
MyJe B MPEABLAYIIEM 33aJaHUH, CO 3HAYCHUSMH, MOTYYEHHBIMU JKCIEPUMEHTAIBHO (Tabnmia

2).

Tabnura 2
t, K A3, Bt/(M-K)
200 264
300 148
400 98,2
500 76,2
600 61,3
700 50,8
800 42,2
900 35,9
1000 31,2
1100 28,5
1200 25,7
1300 24,6
1400 23,5
1500 22,8
1600 22,1

Jitst aToro:

1. BelunciauTh 3HaUEHUS TETUIOMPOBOIHOCTU 10 (hOpMYIie U3 MPEIbIAYIIEro 3alaHus s
MPHUBEICHHOTO B Ta0NHIIe JUama30Ha TEMIIEPATYP.

2. [locunTaTh OTHOCUTEIBHYIO MMOTPEIIHOCTH BBIYUCICHUH TIO (hopmyIie:

_ |xﬂ—x|

é -100%

Xn
Ille: X — OllEcHUBaeMas BEJINYMHA;
X;— €€ JIENCTBUTENILHOE 3HAYECHUE.

3. Haiitu MUHHUMAJIBHYIO U MAKCUMAJIbHYIO IOT'PCUIHOCTDb BBIYHCIICHUIA.



4. Cnenath BBIBOJ O MaKCHUMaJIbHOW TOTPEIIHOCTH B PAaCU€THOM HMHTEpBAJIE TEMIIEpaTyp
(m7st mpeABIAYILEro 3aaHusl).

Bo3MOHBIN BUJ CTpaHULBI U1 JAHHOTO 3aJaHus PUBEIEH B MPUIIOKEHUU B.

IHopsiiok BbINOJIHEHNS J1a00PATOPHOI PadoThI

1. BcraBuTh pa3pbiB CTPAaHULIBI.

2. Brectn koMMeHTapuil «3agarme 3. CpaBHEeHME C 5SKCIEPMMEHTAJbHBMA
IO HHBEIMM».

3. 3amarh HayallbHOE ¥ KOHEUHOE 3HAYCHHUS HaNa3oHa TeMIepaTyp, Iar Mo TeMIlepaType
(pucynok 14)

t,:==200 1,:=1600 h:=100

Pucynok 14. HavanbHasi, KoHEUHasi TeMIieparypa, mar

4. Tlonyunth A;pacdyeTHbie 3HAYCHHUS TEIUIONPOBOJIHOCTH B BUJE BEKTOpa(pyHKIUH, KOJIHU-
YEeCTBO 3JIEMEHTOB B BEKTOpE 15, Kak M KOJIMUYECTBO CTPOK B SKCIIEPUMEHTAIbHOU Talbaue (pu-
CYHOK 15).

1:=0..14 A_::b-#].
i t,+hei—t,

Pucynok 15. ®yHKkuus 11t BBIYHCICHUS PACYETHBIX 3HAUEHUH TETLTOMPOBOHOCTH

5. IMOopTupoBaTh SKCICPUMEHTAIBHBIC 3HAYEHUs TEIUIONPOBOAHOCTH U3 (haiima EXcel-
Lab_2.x1lsx. /{ns storo:

- BCTaBUTb UM HepeMeHHOfI, Kyaa HYXHO 3aHCCTHU 3HAUCHUA DKCICPUMCHTAJIBHBIX JaH-

HBIX, 1 BBECTU CUMBOJI «» (pUCYHOK 16)

Pucynok 16. BcraBka umenu pyHkuuu

B

- IepeiiTH Ha MaHels> BBOK/BEBOK, KIMKHYTh IO THKTOrpaMmMe READEXCEL -
- B OTKpBIBIIIEMCS OKHE 3a1aTh (prcyHok17a):
Mmst darna (depes KHONKY 0030p) - ...\Lab 2.xlsx
Cron6us! (CTON0EI, I/Ie PACIIONOKEHBI SKCIIEpUMEHTaNIbHbIE 1aHHbIe) — B-B
CTpoxm (CTPOKH, TJI€ PacIoyIOKEHbl SKCIIEPUMEHTANIbHbIE JaHHbIe) — 36-50
[Tocne xnMka mMo KHONMKEBCTaBMTE, HA CTpaHUIy OyJeT BcTaBiieHa (DYHKIMS MUMIIOpTa

(pucynok 176).

() READEXCEL =RICH X"

Wws daiina: \Lab_2.xlsx 0630p-..

CronBue: B-B
Crpoxu: 26- 50
[wanasow:  task_1/B36:B36

MpeagapHTensHaii npocHeTR: 100% = 0] 0

i A E C D £ F

26.52 3.19066147 9.9999999¢ | 0.10

1 1.1788617¢ 0.1099999¢ | 0.11
22, 45106382 0.1199999¢/ 0.12

149/ 1500 228 20837142 8.6000225!

task_1 task 3 T3

a)l L Bcrasuie OTmera K 6)
L,:=READEXCEL (“.\Lab_Q.xlsx”, “task_l!BSG:BSO”]

Pucynok 17. UmMnopT nanHbIX a)popMupoBaHue GyHKIIMH UMIIOPTa 0) pe3yabTaT



6. BeiBecTH u moAmnucath 3HaUEHUS PACUETHBIX M AKCIIEPUMEHTAIbHBIX JaHHBIX (PUCYHOK

18).

PacuyeTHele 3HaueHMA BKCI'IEPMMEHTEIJ'IbeIe 3Ha4YeHHA
[291.72 | [264 |
145.86 148

97.24 08.2
72.93 76.2
58.344 61.3
48.62 50.8
41.674 42.2
A=| 36.465 L,=| 359
32.413 31.2
29.172 28.5
26.52 25.7
24.31 24.6
22.44 23.5
20.837 22.8
| 19.448 | 22.1]

Pucynok 18. BekTopa pac4eTHBIX U IKCIIEPUMEHTAIBHBIX TAHHBIX

7. BBIMHCIUTH MOTPENTHOCTH BRIYUCIICHUS 110 POPMYJIE, ISl 3TOTO:

- TMIOCYHUTATh MOTPEIIHOCTh 0€3 HUCTIOIB30BaHUs (PYHKIIMHU MOIYJIb PUCYHOK 19a (IMOCKOIb-
Ky OHa OIpe/IeJieHa TOJIBKO ISl CKAISIPHBIX 3HAUCHUI, B HAIIIEM CJIydae BBIYUCICHHSI OCYIIECTB-
JISIFOTCSI C BEKTOPAMH);

- IpeoOpazoBaTh pe3ynbTaT B MPOLEHTHBIN (opmMart, sl STOro NepelTH Ha MaHels $op—
MaTupoBaHMe ¢opmyn u BMecTo O6mero ¢opmaTa BeIOpaTh (opmar IIpoueHT

S000000 % (MPOUERT) ragsKe yCTAHOBUTH BBIBOJ YMCIA C JBYMs 3HAKAMH MOCJIE 3aISITON € MOMO-
IIBIO DIIeMeHTa crmucka 020 (2) , pucyHok 196.
MorpellHOCTb BbMMCIEHNS

[—0.105 ] [—10.5% ]
0.014 1.45%
0.01 0.98%
0.043 4.29%
0.048 4.82%
0.043 4.29%
0.012 ‘

L.—A _ 1.25%
A= eL —|—0.016 A= Lo—4 =|-1.57%
e —0.039 L. _3.80%

—0.024 —2.36%

—0.032 -3.19%
0.012 1.18%
0.045 4.51%
0.086 8.61%
0.12

2) i ) | 12%

Pucynox 19a. Beraucnenue norpenrHoctu: a) B oomeM popmarte; 6) B mporieHTHOM dopmare.

- IPUMEHUTH QPYHKIUIO MOAYJb JAJI KQXKJIOTO AJIEMEHTAa BEKTOPa, 3TO MOKHO C/IeJaTh, HC-
noJb3yIo (hopmyy, mokazaHHYIO Ha pucyHke 20, TakkKe HEOOXOAUMO YCTAHOBUTH JJIsl 3HAYCHHIA
MPOLIEHTHBIN (hOpMaT U JIBa 3HAKA MOCIIE 3aMAaTOMH.



[10.5% |
1.45%
0.98%
4.29%
4.82%
4.29%
1.25%
A_::abs(ﬂ_): 1.57%
3.80%
2.36%
3.19%
1.18%
4.51%
8.61%
| 12%

Pucynox 20. [TorpenmHocTh BIUMCACHUN: 0) MHTEPBAT U3MEHEHHS TEMIIEPATYD.
8. BbluMcnuTh MaKCUMANBbHYIO U MUHUMAIIbHYIO IOTPEUTHOCTD (PUCYHOK 21)

maz y:=max (A)=12%
min :=min(A)=0.978%

Pucynok 21. MakcuManbHas 1 MUHUMaJlbHas OIPEIIHOCTh BBIYMCIEHUN

9. Ilpoananm3upoBaB TabJIHILy C MOTPEUTHOCTSIMH (IIPEIBAPUTEILHO MTOKA3aB PSAIOM C HEH
MHTEpBaJl U3MEHEHUS TEMIIEPATYP, KaK NIOKa3aHO Ha pUCYHKE 21), MOXKHO ceaTh CleAyolue
BBIBOJIBI:

- IpU TeMIeparypax MeHbIux uiu paBHbIX 100 K npeoskenHast pacuetHast popmyiia He

MOYKET UCIOJIb30BATHCS JIJIsl BHIYUCIIEHUS TEIJIONPOBOIHOCTH;

- npu temmneparypax Oonpmmx 200 K u menpmux 1500 K morpemHocts He mpeBbIIIaeT
5%, TO ecTh B JaHHOM JaMana3zoHe (GopMysa JTOCTaTOYHO XOPOIIO COOTBETCTBYET SKCIIEPHMEH-
TaJbHBIM JAHHBIM;

- Ipu TemnepaTtypax MeHbiux win paBHbIX 200 K, a Taxke Oonpimux wim paBHbix 1500 K
NOTpemHOCTh mnpeBbimaeT 12%, 1o Gopmyny BBIYMCIEHHUS TEIIONPOBOJHOCTH HEOOXOANMO
YTOYHMTH JUIsl JAHHOTO JUana3oHa TEMIIEpaTyp.

[10.5% ] [ 200]

1.45% 300

0.98% 400

4.29% 500

4.82% 600

4.29% 700

1.25% 800
A_::abs(d_): L.57%| t:=t,+i-h=| 900
’ y 3.890%| ° 1000
2.36% 1100

3.19% 1200

1.18% 1300

4.51% 1400

8.61% 1500

(12% | 1600 |

Pucynok 21. JlaHHbI€ 7151 aHAJIM3a TOTPEITHOCTEN



CaMoCTOSITeJIbHO pEATM3yWTE BBIBOJI PEKOMEHJALMI IO HCIOJIb30BAHUIO PACUETHOM
(bopMyIIBI ISl TETUTONPOBOAHOCTH B 3a7aHuu 2 (¢ moMoinkko 0oka if), BcTaBUB €€ TOCIe BBO-
Jla TpPaHUIl IMara3oHa TeMIeparyp.

Kpurepuu oueHkH TeKylei arrecCTallii CTY/IeHTOB
Kpurtepuu oieHKH YCTHBIX ONIPOCOB:

v' 100-85 GamioB BBICTABISETCS CTYAEHTY, €CIIM €r0 OTBET IOKA3bIBACT
IIPOYHbIE 3HAHUS OCHOBHBIX IOJIOKEHUW M3Y4aeMOTo pasjefia JTUCUUILIUHBI, OT-
JUYaeTcs TIyOMHOM M TIOTHOTOM PacKpBITUSL TEMBI; CTYIEHT MOKa3bIBaeT CBOOO/I-
HOE BJIaJICHUE TEPMUHOJIOTHYECKUM alllapaToM; yMEHHE OOBACHATh Ha3HAUECHUE U
OCHOBHBIE BO3MO>KHOCTH M3Yy4aeMbIX UH()OPMALIMOHHBIX TEXHOJOTUH; JENIaTh BbI-
BO/BI U 000OIIEHUS, JaBaTh ApryMEHTHUPOBAHHBIE OTBETHI, IPUBOJUTH MPUMEPHI
U3y4aeMbIX HH(QOPMAIIMOHHBIX TEXHOJOTHH, OoO0ydJarommiics CBOOOJHO BIajeeT
MOHOJIOTHYECKOW PEYbI0, JIOTUMHOCTBIO M MOCIEA0BATEIbHOCTBIO OTBETA; YMEET
AITOPUTMHYECKH OMKCHIBATH MPOOJIEMY U JJAHHBIE U3 BHIOPAaHHOW MPEIMETHOM 00-
JacTH.

v 85-76 GaIoB BBICTABISETCS CTYAEHTY, €CJIM €r0 OTBET, OOHAPYKUBACT
IPOYHbIEC 3HAHUS OCHOBHBIX IMOJIOKEHHM M3y4aeMoro pasjeia JUCUUIUIMHBI, OT-
JMYaeTcsl MIyOMHOM W TOJHOTOW PAcKphITUS TEMbI; OOYYarOIIMiiCsl MOKa3bIBaeT
BJIaJICHUE TEPMUHOJIOTMYECKUM alMapaToM; yMEHUE OOBSICHATh HA3HAYEHUE U OC-
HOBHBIE BO3MOKHOCTH M3Y4a€MbIX MH(OPMALIMOHHBIX TEXHOJIOTHIA; €JaTh BBIBO-
Ibl U 00001IEHUS, JaBaTh apryMEHTUPOBAHHBIE OTBETHI; CTYJIEHT JEMOHCTPUPYET
CBOOOJHOE BJIAJICHUE MOHOJIOTMUECKOW PEYbl0, JIOTUMHOCTBIO M IMOCJIEI0BATEINb-
HOCTBIO OTBETA; YMEHUE AITOPUTMUUYECKH OMUCHIBATh MPOOJIEMY U JaHHbIE U3 BbI-
OpaHHOW mpeaMeTHON o6mactu. OJHAKO JOMYCKaeTcs OJHa - JBE HETOYHOCTU B
OTBETE.

V' 75-61 Gajut BEICTABIIAETCSA CTYJEHTY, €CIIM €0 OTBET, CBUIETEIBCTBYET B
OCHOBHOM O 3HAaHUM OCHOBHBIX IOJIOKEHUN H3y4aeMOTro paszfenia AUCIHUILUIMHBI,
OTJIMYAETCS] HEJOCTATOYHOW TJIyOMHOW M TOJHOTOM PACKPBITUA TEMbI, 3HAHHEM
OCHOBHBIX BOIIPOCOB TE€OPHH; €1a00 C(HOPMUPOBAHHBIMU HABBIKAMH OOBSICHEHUS
Ha3HAYeHHE M OCHOBHbIE BO3MOKHOCTH M3y4aeMbIX MH()OPMAIMOHHBIX TEXHOJO-
T'Hif; HEIOCTATOYHBIM YMEHHMEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI U MIPUMEHSTh
U3y4aeMbIX UH(POPMAIIMOHHBIX TEXHOJIOTUH ; CTYJEHT HEIOCTATOYHO BJIAJEET MO-
HOJIOTMYECKOW PEYbl0, JJOTMYHOCTBIO U MOCIEA0BATEIBHOCTEIO OTBeTa. Jlomycka-
€TCsl HECKOJIBKO OLIMOOK B COJAEpPX aHUU OTBETA; CTYJEHT AEMOHCTPUPYET HEyMe-
HUE aJTOPUTMHUYECKU OMUCHIBATH MPOOJIEMY JaHHbIE U3 BHIOPAHHON MpeAMETHOU
obnacru.

v' 60-50 GayyioB BBICTABIISIETCS CTYICHTY, €CIIH €r0 OTBET, OOHAPYKHUBAECT
HE3HAHME IPOLIECCOB OCHOBHBIX IOJOKEHUH M3Yy4aeMOTo paszelia JUCLUILINHB,
OTJIMYAETCS HETIIYOOKHM pPACKPBITUEM TEMbl; HE3HAaHWEM OCHOBHBIX BOIPOCOB



TEOpUHU, HECPOPMUPOBAHHBIMH HABBIKAMH HCIOJIB30BaHUS M3ydaeMbIX MH(OpMa-
[MOHHBIX TEXHOJOTUH; HEYMEHUEM JaBaTh apryMEHTUPOBAHHbIE OTBETHI, CIA0bIM
BJIaJICHUEM MOHOJIOTHYECKON PEUYblO, OTCYTCTBUEM JIOTUYHOCTU U NOCJIEN0BATEIIb-
HOCTH. JIOMyCKatOTCsl cepbe3HbIe OMMOKHU B COJIEPKAHUU OTBETA; CTYACHT JEMOH-
CTpUpYET HEYMEHHE AJITOPUTMHYECKH OMHCHIBATH BBHIOPAHHYIO MPEAMETHYIO 00-
JaCTh.

Kpurtepum onenku recra

Ouenka IIpoieHT BBINOJHEHUSI
HEYIOBJICTBOPUTEITHHO <50%
yJIOBJIETBOPUTEIIHHO 50%-64%
XOPOIIIO 65%-79%
OTIIUYHO 80%-100%

Kpurepuu onenku pacuyeTHo-rpadpuieckoit padoTbl

v' 10-8 Ga/uIoB BBICTABIISETCS CTYAEHTY, €CIIA CTYAEHT IOJHOCTHIO BHIMOJI-
HUJI pacy€THo-rpaduueckoe 3aganue. MakTHUECKUX OMMOOK, CBSI3aHHBIX C TTOHU-
MaHHEM MPOOJIEMBI, HET; BBITIOJIHCHBI BCE ATaIlbl pealiu3aliy 3aJaHui; CEMaHTH-
YECKUX W CHHTAaKCHMYECKUX OIMMOOK B TporpaMMax HET; BBIJACp)KaHbI TPaBHIIA
odopmienus 3amanuii. [Ipu 3ammre CTyIEHT OTBEYAET HA BCE BOIMPOCHI MPETIO/Ia-
BaTeJsl.

V' 7-6 GaoB — paboTa BBIIOJIHEHA MOJHOCTBIO; €CTh HE3HAUYUTEIBHEBIE T10-
IPELTHOCTH MPHU pealii3allii OTJAEIBHBIX JJIEMEHTOB 33/IaHUM, B MpOTrpaMMax MU
B (opMynax; BbIEpkKaHbI TpaBuia opopmieHus 3amanuii. [Ipu 3ammre CTyaeHT
OTBEUAET Ha BCE BOMPOCHI IIPETIOAaBaATEISI.

v' 5-4 Ganna — pabora BBITOJHEHA MOJIHOCTHIO, €CTh OIIMOKH IIPH peain3a-
W OTJEIBHBIX AJIIEMEHTAX 3aJIaHWi, B TIpOrpaMMax Wiu B opOpMIICHUH, CBS3aH-
HBIC C HETIOHUMaHueM (GOPMYIUPOBKH 3aanus. [Ipy 3amuTe CTyIeHT He OTBEYaeT
Ha 1-2 Bompoca npenogaBartels.

v' 1-3 Gaia — paboTa BBITOJIHEHA HE ITOJHOCTHIO. JIONYINEHBI OIIHOKU TIPH
peanu3aiy HECKOJIBKUX 3aJIaHui, B MPOTpaMMax WK B 0(DOPMIICHUU, CBS3aHHBIC
C HEYyMEHHEM HCIOJIb30BaTh WHCTPYMEHTOB MH(POPMAIIMOHHBIX TexHoJorui. [Ipn
3alUTe CTY/ICHT HE OTBEYaeT OoJjee, 4eM Ha 2 BOMpOoca MPernoaaBaTels.

Kpurepuu onenku 1adoparopHoii padoTsl
v" 10-8 GaioB BBICTABJISETCSA CTYIECHTY, €CIIM OH BBITIOJHUI BCE 3aaHusI
JabopaTopHOi pabOThI, B TOM YHCJIE M CAMOCTOSITENIbHBIC. DAKTUYECKUX ONTHOOK,
CBSI3AHHBIX C MOHUMAaHUEM NPOOJIEMbI, HET; CEMAHTUYECKUX M CHHTAKCHUYECKHUX
omuOOK B MpOrpaMMax HET; BCE MHCTPYMEHTHI HM3y4aeMbIX HH(DOPMAIIMOHHBIX



TEXHOJIOTHIA MCIIONB3YIOTCS BepHO. [Ipu 3ammTe CTyAeHT OTBEYaeT Ha BCE BOIPO-
ChI MIPEIOIaBaTEIIS.

v’ 7-6 OamioB — paboTa BBIIOJHEHA IOJHOCTHIO; CTYAEHT BBIIOIHMI BCE
IIPEIOKCHHBIC B JTAOOpaTOPHOI paboTe 3a7aHus, OJTHO CAMOCTOSITCIIBHOE 3a/IaHHC
peann30BaHO HE /IS BCEX MCXOJHBIX JAHHBIX WA €CTh TIOTPEIIHOCTH B KOJIE; BCE
WHCTPYMEHTHI M3ydaeMbIX WH()DOPMAITMOHHBIX TEXHOJIOTHHA HCIIONB3YIOTCS BEPHO.
[Tpu 3ammTe CTYAEHT OTBEYaeT Ha BCE BOMIPOCHI MPETIOaBaTeIsl.

v' 5-4 Gamna — paboTa BBIIIOJHEHA TIOJHOCTBIO. [IBa CaMOCTOSITENBHBIX 3a-
JAHUs PeaIn30BaHbI HE IS BCEX BXOJHBIX JIAHHBIX WJIM €CTh 3HAYUTEIIBHBIC T10-
I'PEITHOCTH B KOJIE; YaCTh MHCTPYMEHTOB M3y4aeMbIX HH()OPMAITMOHHBIX TEXHOJIO-
TMI UCIIONB3YIOTCS HeBepHO. [lpm 3ammuTe cTyaeHT He oTBedyaeT Ha 1-2 Bompoca
MIPETI0IaBaTEIIs.

v' 1-3 6aina — paboTa BBITIOJIHEHA HE MOJHOCTHI0. CaMOCTOsATEIbHBIE 3 1a-
HUS HE BBITIOJIHCHBI WA CTYJEHT JIEMOHCTPHPYET cilaboe BaJCHHE WHCTPYMCH-
TaMU M3y4aeMbIX MH()OPMAITMOHHBIX TeXHOJOTHH. [IpHu 3ammuTe CTYIeHT HE OTBe-
gaeT OoJiee, 4eM Ha 2 BOIIpoca Mpero iaBaTes.

KpnTeplm BBICTABJCHHUA OLHCHKHA CTYACHTY Ha 9K3aMCHE 110 AUCITUIIJIUHE

«HdpopManOHHbIE TEXHOJIOT M)

Banasr (peit- OuneHnka 3x3aMe-
TUHIOBOM Ha/3a4eTa TpeboBanus k chopMHPOBAHHBLIM KOMIETEHIUSM
OIIEHKN) (crapnmapTHas)

86-100 «ormyHO»/ «3a- | OIlEHKa «OTIMYHO» BBICTABIISETCS CTYACHTY, €CJIH OH IIyOOKO
YTECHO» ¥ TIPOYHO YCBOWJI MPOTPAMMHBIM MaTepuall 1Mo OCHOBaM HH-
(GOpMallMOHHBIX TEXHOJOIMH, HCUEpIBIBAOLIE, MOCIel0Ba-
TEJbHO, YETKO M JIOTHYECKH CTPOHHO ero M3Jlaraer, yMeeT Co-
CTaBIIATh AJITOPUTM PELIEHHs 33/1a4H, pEau30BbIBATh €€ B BbI-
OpaHHOM NPOTPAMMHOM ITaKETe, a 3aTEM BBITIOJIHUTH €€ JOKY-
MEHTHPOBaHUE, CBOOOIHO CIIpaBIIsETCS C 3a/ladaMu, BOIIPOCa-
MU W JPYTHMH BUJaMHU TIPUMEHEHUS 3HAHWH, NpUYeM He 3a-
TPYAHSAETCS] C OTBETOM IPU BHJIOM3MEHEHUH 33JaHUM, CBOOOI-
HO HCIIOJIb3YET KOMIBIOTEP I cOOpa M aHaln3a JaHHBIX, BbI-
Ooupaer >(PQeKTUBHBIN anropuT™M 0OpPabOTKH HH(OPMAIUH,
NPaBUIHHO OOOCHOBBIBAET NMPHUHITOE pEIICHUE, BIAJCET pas-
HOCTOPOHHUMH HaBBIKAMH M NPHUEMaMHU BBIOJIHEHUS MPaKTHU-
YEeCKHX 3a]1a4, CBSA3aHHBIX C MPOSKTUPOBAHUEM H pealTn3aIuei
nporpaMm B 001acTé npodeccHoHanbHOM nesTenbHocTH. Mu-
HUMaJIbHasl OIIEHKA, 32 BCE BBINOJHEHHBIE HA TPAKTHYECKUX
3aHaTuax 3aganus — OTJIMYHO. [locemenne npakTHUECKUX
3aHaTuil He MeHee 80%.

76-85 «xopowon/ «3a- | OLEHKAa «XOPOIII0» BBICTABIAETCS CTYACHTY, €CIIU OH TBEPIO
YTEHOY 3HAeT MaTepuas Mo OCHOBaM MH(OPMAIMOHHBIX TEXHOJIOTHH,
rPaMOTHO W MO CYIIECTBY M3Jaraer €ro, He JOMycKas Cyllle-
CTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, MPABWIHHO MPH-




Banas (peii-
TUHIOBOM
OIICHKH)

Onenka 3K3ame-
Ha/3a4eTa
(craHmapTHas)

TpeboBaHus K chOpMHUPOBAHHBIM KOMIETEHIUSM

MEHSIET TEOPETUYECKUE TOJOKECHUS MPU PEIICHUH IMpaKTHye-
CKHX BOIIPOCOB M 3a]1a4, CBSI3aHHBIX C MPOEKTUPOBAHUEM U pe-
anu3anueit 3agay B 00JIaCTH MPOQEeCcCHOHATBHOMN JeATeNbHO-
CTH, BJIaJIe€T HEOOXOJMMBIMU HAaBBIKAMHU U MPUEMAaMH HX BBI-
MOJTHEHUS C UCTIOJIb30BaHUEM MH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX CpeJCTB. MUHUMAaNbHAs OIIEHKA, 3a BCE
BBITIOJIHEHHBIE HA MPAKTHYECKUX 3aHATUAX 3ananus — XOPO-
IIO. ITocenienne npakTnyeckux 3aHsaThil He MmeHee 70%.

61-75

«V0081emeopu-
menvHoy/  «3a-
YTEHO

OlLieHKa «yJOBJIETBOPUTEIHLHO» BBICTABIISIETCS] CTYJIEHTY, €CIHU
OH HMMeEEeT 3HaHHUS TOJbKO OCHOBHOIO Marepuana B o0jacTu
WH(OPMAIIMOHHBIX TEXHOJIOTUM, HO HE YCBOWJI €ro JeTajei,
JIOTYCKaeT HETOYHOCTH, HEIOCTATOYHO MpaBHIIBHBIE (hopmy-
JUPOBKHU, HAPYILIEHHUS JIOTHUYECKOM MOCIE0BATEIIbBHOCTA B U3-
JIO’)KEHUU MPOrPaMMHOT0 MaTepuaia, HCIBITHIBAET 3aTpyJHe-
HUS TIPU BBITIOJIHEHUU MPAKTUYECKUX paboT, CBA3AHHBIM C pe-
[ICHHEM 33/1a4 U IPUMEHEHHEM CTaHJIapPTHBIX MaKeTOB B 00Ja-
CTH CBOEU MPOo(eCcCHOHALHON NeATEIBbHOCTH. MUHUMATBHAS
OIICHKA, 32 BCE BBIMOJIHEHHBIC HA MPAKTHUUECKUX 3aHATHUAX 3a-
nanusa — YJOBJIETBOPUTEJIBHO. Ilocemenue npaktuue-
CKuX 3aHsATUl He MeHee 60%.

0-60

«Hey0081emao-
pumenvroy!
«He3aumeHo»

OneHka «HEYJOBJIETBOPUTEIbHO» BBICTABISIETCSl CTYACHTY,
KOTOpBIM HE 3HAET 3HAYUTEIbHOW 4acTH NMPOTrpaMMHOIO Mare-
pHaja o ocCHOBaM WH(GOPMAIIMOHHBIX TEXHOJIOTUH, JOMYCKAET
CYLIECTBEHHbIE OIINOKHU, HEYBEPEHHO, C OOJIBIINMU 3aTpy/IHE-
HUSIMU BBIIIOJIHSAET NPAaKTUYECKUE pabOThl, CBSI3aHHBIE C pelle-
HUEM 3a/1a4 B IPOrpaMMHBIX nakeTax. OleHKa «HEyJOBIJIETBO-
PUTEINBHO» CTABUTCS CTYJIEHTaM, KOTOpPBIE HE MOIYT IIPOJOJI-
XKUTh OOydeHHe Oe3 JIOMOJHUTENBHBIX 3aHATHI MO COOTBET-
CTBYIOIIEH AUCIUIUIMHE.




