MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHUS POCCUNCKON ®EIEPALIIN

®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICIIIETO 00pa30BaHUS
«/lasibHEeBOCTOYHBIN (elepajibHbII YHUBEPCUTET

(IBDY)
HNHKXEHEPHAS HIIKOJIA
«COI'JTACOBAHO» «YTBEPXIAIO»
PykoBonutens OI1 Hupexy neaenuss MMTuT
,:/Z’ Yynuna K.B. / ['pubunanuenko M.B.
(mozyucs) (®.1.0.) I/ (tgfarmce) (©.1.0.)
28 » HOs0ps 2019r. « P8 » HOAOps 2019r.

/
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BCET0 YacOB ayIMTOPHON HAarpy3Ku /2 4ac.

B TOM 4YHCIIe ¢ ucnoib3oBanueM MAQO 36 yac.
caMmocTosTeNbHas padota 144 wac.

B TOM YHMCJIC Ha MOJATOTOBKY K 9K3aMeHy 72 yac.
KOHTPOJIbHBIE pa0OTHI HE MTPEYCMOTPECHBI

KypcoBasi paboTa / KypcoBO# MPOEKT: HE MPETyCMOTPEHBI
3a4eT He IPEAYCMOTPEH

sK3aMeH 1, 2 cemectp

PaGouass mporpamma cocTaBlieHa B COOTBETCTBMM B COOTBETCTBUM C TpeOOBaHUAMHU
denepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENbHOIO CTAHIApTa MO HAINPABJIEHHUIO MTOTOTOBKH
26.05.07 DOkcrutyaTauus  CyJOBOTO  3JIEKTPOOOOPYIOBAaHUS W CPEACTB  ABTOMAaTHKHU
YTBEP)KJIEHHOTO TpuKa3oM MuHucTepcTBa o0pazoBanus u Hayku PD ot 15.03.2018 Ne193

Pabouas mporpamma oOCyxaeHa Ha 3acemaHud  kKadeapbl MeXaHMKM W MaTeMaTH4YeCKOro
MOJICIUPOBaHMs, TPOTOKOI OT 24.11.2019 Ne 3.

3aBenyrommii kadenpoil: kana. ¢pus.-mMaT. Hayk A.A. bouapoBa

CocraBurens: kaua. TexH. Hayk [.I1. O3epoBa

BaaauBocTok
2019



I. Pabouasi nporpaMMa nepecMoTpeHa 1 YTBep:KAeHA Ha 3acefaHuu OmoeneHus MauunoCmpoeHus, MopcKoil
mexnuku u mpancnopma IIpotoxon or « 14 » mas 2021r. Ne 9

PaGouas nporpamma, B coctaBe OIIOII, mepecmoTpena u yreep:kaena Ha 3aceqannu Y C Ilosurexunyeckoro
uHcTuTyTa (IK0JBI):

[Tporokon ot « 24 » wmionss 2021 r. Ne 13

PaGouas nporpamma, B coctaBe OIIOII, nepecmoTpeHa u yTBep:kaeHa Ha 3acefanun YC [IBOY:

IIporokom ot « 15 » wmioma 2021r. Ne 08-21

Il. Padouasi mporpamMma nepecMoTpeHa 1 yTBep:KIeHa Ha 3acelaHuu OmoeneHus MauunoCmpoeHus, MopcKo
mexHuku u mpancnopma IIpoToKoma OT « » 20 1. Ne

PaGouas nporpamma, B coctaBe OIIOII, nepecmoTpeHa u yrBep:aena Ha 3aceganuu Y C I[loauTexHn4eckoro
uHcTuTyTa (IK0JIBI):

IIporokoi oT « » 20 1. Ne
Pabouas nporpamma, B coctaBe OIIOII, nepecmoTpeHa u yTBep:kaeHa Ha 3acefanun YC JIBOY:
IIpoToko ot « » 20 1. Ne _

I11. Pabouasi mporpaMma nmepecMOTpeHa 1 yTBEp:KIeHa Ha 3acefaHuu Omoenenus Maumunocmpoenus,
Mopckoui mexnuxu u mpancnopma IIpoTokoJ1 oT « » 20 r. Ne

PaGouas nporpamma, B cocrae OIIOII, nepecmorpena u yreep:kaena Ha 3aceganum Y C IlosmrexHu4eckoro
uHcTuTyTa (IK0JIBI):

IIporokoa ot « » 20 1. Ne
PaGouas nporpamma, B coctae OIIOII, nepecmoTpena u yreep:kaeHa Ha 3acegjanuu YC IBOY:
IIpoToxoJ ot « » 20 1. Ne

1V. PaGoyass nporpaMMa nepecMoTpeHa 1 YTBEp K/AeHA Ha 3aceJaHUU Onmoenenus MauiuHoCmpoenus,
MOpCKOUi mexHuKu u mpancnopma [IpoTokon ot « » 20 1. Ne

Pabouas nporpamma, B coctaBe OIIOII, nepecmoTpena u yreep:kaeHa Ha 3aceganuu Y C Iloanrexnuueckoro
uHcTuTyTa (lKo0bI):

IIpoTokoun oT « » 20 1. Ne
Pabouas nporpamma, B coctae OIIOII, nepecmoTpena u yreep:kaeHa Ha 3aceganuu YC JIBOY:
IIpoTokoun oT « » 20 1. Ne

V. PaGouas mporpaMma nmepecMoOTpeHa U yTBep:KAeHa Ha 3acedaHUu OmoeneHus MauuHoCmpoenus, MopCcKoi
mexHuku u mpancnopma IIpoToKOI OT « » 20 1. Ne

Pabouas nporpamma, B coctaBe OIIOII, nepecmoTpeHa u yTBep:kaeHa Ha 3acefanun Y C IlonutexHnyeckoro
uHcTuTyTa (lKoJBI):

[IpoToxkoi oT « » 20 1. Ne

Pa6ouas nporpamma, B coctae OIIOII, nepecmoTpena u yrBep:kaeHa Ha 3aceganuu YC IBOY:

[IpoToxkoi oT « » 20 1. Ne




AHHOTaMs K padoyeil mporpaMmme TUCUMILIMHBI
«MHpopManOHHbIE TEXHOJIOT M)

JucrunmHa « HbOpMaIMOHHBIE TEXHOJIOTHNY pa3paboTaHa i CTYACHTOB,
oOyyarommxcss 1Mo  cmenuainbHocT  26.05.07  OkcrmmyaTtanids — CyJ0OBOTO
AIIEKTPOOOOPYIOBaHUS U CPEACTB aBTOMATHUKH, CIEHMATU3AIMSI «IKCIUTyaTalus
AIEKTPOIHEPTETUUECKUX CHCTEM KOopalOJiei» M BKJIIOYEHA B 00s3aTEIbHYIO YacTh
brnoka 1. [lucturuinasl (Moaynu) yueOHoro tiana (uaaekc 51.0.09).

OOmas TpyIo€MKOCTh JUCHUILIMHBI cocTaBisier 216 gacoB (6 3a4eTHBIX
€AUHUIL). YUYEOHBIM IUIAHOM MPETYyCMOTPEHO MPOBEACHUE MPAKTUUECKUX 3aHSTUN
(72 4vaca, B ToM uuciie 36 4acoB B MHTEPAKTHUBHON (OpME) M CaMOCTOSATEIbHASA
pabota cryaeHtoB (144 gaca, B ToM yucie 72 yaca Ha MOATOTOBKY K 3K3aMEHY).
HucunminHa peanusyercss Ha 1 kypce B 1 um Bo 2 cemectpe. Popma
MIPOMEKYTOUYHOM aTTeCTAllMK — HK3aMEH.

Heab: ¢ TeOpEeTUYECKUMU, METOIMUYECKUMHU U TEXHOJIOTHYECKUMU OCHOBaMHU
COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTUH, OCBOEHHE OOIIUX MPHUHIIUIIOB
paboThl U TMOJTYYECHHE MPAKTUUYECKUX HABBIKOB MX HWCIOJIL30BaHUS [IJIsl PEIICHUS
MPUKIAIHBIX HWHXXEHEPHBIX 3aJlad B Mpollecce JalbHEHIero oOydyeHus u
poecCUOHANbHOM NESITEIbHOCTH.

3axayu:

1. ChopmupoBaTh yMEHHE CTaBUTH 3a7ady JJI PEIICHUs € Ha KOMITbIOTEpE,
a TaKXe peaau3oBaTh €€ COBPEMEHHBIMH CPEICTBAMH UH(POPMAIMOHHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.

2. I3yunTh TEXHOJOTHIO HWCIOJL30BAHMS AJIEKTPOHHBIX — TaOMWIl ISt
WHXXEHEPHBIX pacueToB.

3. U3yunTh OCHOBBI HWHXEHEPHOTO MAaTEMaTHYECKOTO MPOTrPaMMHOTO
o0ecrnieueHus

4. ChopmMupoBaTh HaBBIKM MPAKTHYECKOM pabOThl C COBPEMEHHBIMU
CPEIICTBAMH CO3/IaHMSI TEKCTOBBIX U APYTHX TUTIOB JOKYMEHTOB.

5. ChopMupoBath yMEHHE pPEaM30BBIBATH WHXKCHEPHBIC BBIYMCIUTEILHBIE

34141 CPEJICTBAMU SI3bIKA TPOTPAMMHUPOBAHUS.



6. [ToayuuTh HaBBIKM pPabOTHl C COBPEMEHHBIMH CHUCTEMaMHU YIIPaBJICHHUS

0a3aMu TaHHBIX.

7. I3yuntp meToanl moucka uHpopmanuu B ceTu HTepHET, OCHOBHBIC
cepBuChl VIHTEpHET.

[Inanupyemble  pe3yabTaThl  OOydeHHsT 1O  JaHHOM  JIUCIUIUIMHE,
COOTHECEHHbIE C IUIAaHUPYEMBIMU pe3yjbTaTaMd OCBOEHHS 00pa30BaTeNIbHOM

IPOTPAMMBbI, XapaKTEPU3YIOT ATAMbl (GOPMUPOBAHUS CIETYIOMINX KOMITETCHIIUA:

HanmenoBanue Kox m naumenosanue | Kox | HaHMeHOBaHHe HHIMKATOpa
KaTeropum (rpynmnsl) | yHHBepcaabHOM JOCTHKEHHMS] YHMBEPCAIbHON KOMIeTeHIMHI
YHUBePCATbHBIX KOMTIETeHIINH

KOMIETeHIii BBIMYCKHUKA

CuctemHoe u YK-1. Criocoben VYK-1.1 BrinmonaseT KpUTHUECKUI aHaIN3
KPUTHUYECKOE OCYIIECTBJISTh uHpopMaIu, 0000IaeT Pe3yIbTaThl aHAIH3A
MBIIICHHE KPUTHYCCKHUI aHAN3 JUTSL BBIPAOOTKHU CTPaTEruu ICHCTBUH € IENbIO

MPOOJIEMHBIX CUTYAllMii | PEIICHUs OCTaBJICHHOM 3a/laun
Ha ocHOBe cucTteMHOoro | YK-1.2 Mcnonb3yeTr cucTeMHBIN OIXO0A IS
noaxona, peuieHust NoCcTaBlIeHHbIX 3a1ay; [Ipennaraer

BBIpPa0aThIBATh CIIOCOOBI UX peIIeHHUs
CTpaTEruI0 IEUCTBUI

2. pr,ZIOéMKOCTB JUCHHITIIMHBI 1 BUOB y‘IG6HI>IX 3aHSATHUM I10 JAUCHUITIINHC

OO01mmas TpyI0eMKOCTh JUCIMILINHBI COCTABISICT 6 3a4€THBIX equHUIIBI (216
aKaJICMUYECKHUX YaCcOB).

(1 3aueTHas equHUIIA COOTBETCTBYET 36 aKaJIeMHUUYECKUM Yacam)

Bugamu yueOHbIX 3aHATUM W paOOThl O0Yy4YarOUIETOCs IO JUCIUIUIMHE
SIBJISIFOTCSL:

O6o03HaueHme Buzpl yueOHBIX 3aHITHH 1 pabOThl 00y4YaIOIIerocs
Jlex Jlexunn
IIp [IpakTuueckue 3aHATUSL
Cp CaMocTosiTeNbHas paboTa 00yJaronierocs B ePHoJI TEOPETHYECKOTO 00y UCHHUS
KoHTposth CamocTtosTenpHas paboTa 00ydaronierocs u KOHTaKTHa}E pabota oOyuaromierocs
C MMPENOAABATENEM B IIEPUOJ] MPOMEKYTOUYHOU aTTECTAIIAN




®dopma 00ydYeHHS — OYHAS.

CTpyKTypa JUCUUIIIINHBL:

HaumenoBanue paznena
JUCLUIUIMHBI

Cemectp

KomnmaecTBo 9acoB 1o BugaM y4eOHbBIX
3aHATUN ¥ pabOThI 00YYAIOIIETOCs
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o
=

JIex

4
o

=9
@)

Kontponb

DopMbI
MIPOMEKYTOYHOMN
aTTecTaluH,
TEKYIIEro
KOHTPOJIA
yCIEBAaEMOCTH

PA3/IEJI 1. OCHOBbBI
NHXEHEPHBIX
PACYETOB B CPEJIE
EXCEL

PA3IET 2.
HCIIOJIb30BAHUE
MATHCAD JUULSl
PELLIEHUS
TTPUKJIAJIHBIX 3AJIAU

PA3JIET 3.
AJITOPUTMI3ALINS 1
[TIPOTPAMMUPOBAHUE
B UH)KEHEPHBIX
3AJIAUAX

PA3JIEJI 4.
TTOATOTOBKA
JIOKYMEHTOB B CPE/JIE
WORD

PA3JIEJI 5. OCHOBbI
PABOTHI B CETHU
WHTEPHET U C BASAMU
JAHHBIX

10

72

72

VO-1, VO-2,
VO-4, TIP-1/

Hroro:

72

72




I. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKON YACTHU KYPCA
DNEeMEHT HE MPEeyCMOTPEH yYeOHbBIM TUIAHOM

1. CTPYKTYPA U COJIEP) KAHUE TPAKTUYECKOM YACTH
KYPCA 1 CAMOCTOSITEJIbHON PABOTHI
IpakTuyeckue 3ansiTusi(724aca, B TOM 4ncjie 36 4acoB B HHTEPAKTHBHOI

(opme)
PA3JIEJI 1. OCHOBbBI UH)KEHEPHBIX PACUETOB B CPEJE EXCEL
3ansaTue 1. 3HAKOMCTBO ¢ OpraHu3anuveil padoTbl MO AUCHHUIUIAHE H
CHCTeMO MoaIep:KKu odpa3oBarebHOro npoimecca BlackBoard (4 gac.)
1. CtpykTypa kypca B cucreme BlackBoard.
2. Tunbl y4eOHBIX 3JIEMEHTOB:
- TEOPETUYECKUN MATEPUAIL;
- nabopaTopHbIE pabOTHI;
- TECTHI;
- WHIWBHUIyaTbHBIC JOMAIITHUEC 3a/TaHMS.
3. Peiftunrosas onenka pador.
4. BzauMoJielicTBHUE C IIpenoiaBaTeaeM
5. AtTecranusl.
Ilpakmuuecxue 3a0anus:
- pabota B cucreme BlackBoard (3auncieHue Ha Kypc, B TpYyIIIy | TIp.)
- MPOOHBIN TECT;
- BBITMIOJTHEHUE 3aJIaHUN U B3aUMOJICHCTBUE C TIPETO/IaBaTeNIeM Yepe3 CUCTEMY
BlackBoard.
3ansitue 2. IlpocToie Boiuncaenus B cpeae Excel. (4 gac.)
1. OcHOBHBIEC MOHATHUS IECKTPOHHBIX TaOJIHUII.
2. Mojienb sTYeKU JCKTPOHHOMN TaOIHITBI.
3. ®opmaTupoOBaHUE TUECEK.
4. Vcnionw3oBanue GopmyIl.
5. AGcoroTHAsl ¥ OTHOCUTENBHAS aJpecalus sIeekK.

6. Peanmam/m JIMHEMHBIX U BCTBAIIUXCA aJITOPUTMOB



Ilpaxmuueckue 3a0anusi:

- BBIYMCIICHUE XapaKTEPUCTUK IIIOCKOM (UTYpBbI IO KOOPJMHATAM €€ BEPILUH;

- 00paboTKa OmMuOOK BBOJIA;

- co3gaHus (opMBbl JUIsI pacuera JIOXOAHOCTH BKJIaJaM IO MPOCTOH H
CJI0>KHOM MTPOLIEHTHOM CTaBKeE.

Camonposepka:

- TECTUPOBAHUE IO TEME NTPAKTUYECKOIO 3aHATHS.

3ansaTue 3. O0padoTKa NH:KEHEPHO-TeXHUYecKoii nHpopmanmu (4 yac.)

1. Co3nanue TabnMll pacyeTHBIX 3HAUYEHUU ISl 3aJaHHOIO apryMeHTa IO
HEKOTOPOMY 3aKOHY.

2. Ucnonb30BaHne TPYNIOBLIX (YHKIUH, YCIOBHBIX TPYMITOBBIX (DyHKITUH.

3. YcnoBHOE GpopmaTHpOBaHUE.

IIpakmuueckue 3adanusi:

- pacy€T TeIIONPOBOAHOCTh KPEMHHUS ISl 33JaHHOTO MHTEpBaja TEMIEPATyp
10 3a/laHHOM (popmyie;

- CpaBHEHHME  OJKCHEPHUMEHTAJIbHBIX M  TEOPETHYECKUX  3HAYCHUU
TEIUIONPOBOAHOCTH, OILIEHKA MOrPEITHOCTH, (POPMYIUPOBKA BHIBO/IOB;

- pacyeT BBIOPOCOB YIIEKUCIIOrO T'a3a aBTOMOOWIISIMU B HEKOTOPBIX TOPOJIax
Poccun Ha oOcCHOBe cTaTMdyeckod HWH(POPMALMKM, CpPaBHEHHE C JAOMYCTUMBIM
KOJIMYECTBOM, (DOPMYJIMPOBKA BHIBOJIOB.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

3ansaTusa 4-5. O0padoTka IKCNEPUMEHTAIBHBIX JAHHBIX U MOCTPOEHHE
rpa¢uxoB ¢pynkuui (2 yac.)

1. Peanuzanusi TaONMUYHBIX BBIYUCICHUN IO 3aIaHHOMY aJITOPUTMY.

2. I'paduueckoe oTobpaxeHue TabInyHOM HHPOpPMALIUU.

3. Tunel tuarpamm.

4. OCHOBHBIE 3JIEMEHTHI JUATPAMM.

5. ®opmMaTUpPOBAHUE FIEMEHTOB U PAIOB JaHHBIX.

Ipaxmuueckue 3a0anusi:



- OILICHKa 3aBUCUMOCTH YJAapHOH BSI3KOCTM oOpaslia OT TeMIepaTyphl,
BBIYMCIICHHE  NOTPEIIHOCTEH, IOCTPOCHHME  JOBEPUTEIBHOIO  HMHTEPBAJIA,
nocTpoeHue rpaduka, IporHo3 3HaAYCHU;

- mocTpoeHue u odopmieHue rpapuka QpyHKIMM Ha 3aJJaHHOM HMHTEPBAJIE,
BBIUHCJICHHE MaKCUMAJIbHBIX, MUHUMAJIbHBIX 3HAYCHUN (DYHKIUU.

Camonposepka:

- TECTUPOBAHUE IO TEME NTPAKTUYECKOIO 3aHATHS.

3ansaTusa 6-7/. MaTpuuHble BBIYHCJEHHUS, pellleHHe YPAaBHEHHMH, MOUCK
pewienus (4 yac.)

1. Onepanuu ¢ MacCUBaMHU.

2. Uconw3oBanne wHCTpyMeHTOB «llombop mapamerpa» u  «llomck
pELLECHUS.

3. ®opMyIUpOBKa M OMMCAHNUE ONITUMHU3AIIMOHHBIX 33/1a4.

4. IlpuOnmKeHHOE  pEIEHWE HEJIMHEWHBIX YpPaBHEHHH €  MOMOLIBIO
UHCTpyMeHTa «IIouck pemenusn.

IIpakmuueckue 3a0anusi:

- BBIYMCJICHUE MAaTPUYHBIX BBIPAKCHMIA;

- pelIeHUE CUCTEM JIMHEWHBIX YPaBHEHUN MaTPUYHBIM CIOCOOOM;

- CO3J/aHUE M ONTUMHU3ALNS [ITATHOTO PACIMCAHNS HEKOTOPOW KOMIIAHUH C
MOMOUIBIO «110100pa NapaMeTPOB» U «IIOUCKA PELICHUID;

- pELLIEHNE HEIMHENHBIX YPAaBHEHUM.

Camonposepka:

- TECTUPOBAHUE 110 TEME ITPAKTUYECKOIO 3aHATHS.

3anstue 8. UtTorosoe 3ansitue mo pasaeay «OCHOBbI HMH:KEHEPHBIX
pacueroB B cpeae Excel» (2 yac.)

1. UtoroBoe TeCTUpOBaHHUE.

2. 'pynmoBass  KOHCyJbTalluMsa: pa3d00p HHAMBUIYAIbHOTO  JIOMAIIHETO

3aJaHusl.



PA3JIEJI 2. UCITIOJIB3OBAHUE MATHCAD JJIs1 PELHEHUSA
HNPUKJIAAHBIX 3AJTAY
3anstue 9. IlpocThie Boiunciaenns B cpeae MathCAD(2 yac.)
1. Ocuognble nousTHs cucteMbiMathCAD:
- KOMMEHTAapHii;
- [epeMEHHas, IPUCBOCHUE €1 3HAYECHUS;
- BBIPOXKEHUE, €TO BBOJ U BBIUHCIICHUE.
2. [TaHenu »eMEHTOB U UX Ha3HAYECHUE.
3. Ucnonb30BaHne anropuTMUIECKIX KOHCTPYKITUH.
Ilpakmuuecxue 3a0anus:
- BBIUKMCJICHUE 3HAUCHUS BBIPOKCHUS;
- BBIUHMCJICHUE XaPAKTEPUCTHUK TIOCKOUN (DUTYpHI IO KOOPJIMHATAM €€ BEPIIUH;
- 00paboTka ommMoOOK BBOJIA;
- HCIOJIb30BaHUE YCIOBHBIX OIEPATOPOB JJIA OLEHKA XapaKTEPUCTUK
burypsi.
Camonposepka:
- TECTUPOBAHUE MO TEME MPAKTUYECKOTO 3aHATHSI.
3ausarus 10-11. Wcnoab3oBaHHe HWHAEKCHPOBAHHBLIX IepPeMEHHBIX,
padoTra ¢ BekTopamMu U Matpuuamu(4 gac.)
1. TToHsiTHE MHACKCUPOBAHHOM MEPEMEHHOM, €€ Ha3HAYCHHUE U OTMCaHUE.
2. ®opMHUPOBAHUE YUCIIOBBIX MOCIEAOBATEIILHOCTEHN, BEIUUCICHUE CYMM H
npousBeneHuii oneparopamu MathCAD.
3. ®opMHUpOBaHHUE MATPUI] U BEKTOPOB.
4. Onepaliiy HaJl MaTpUIIAMU U BEKTOpPaMHU, a TAaKXKe HaJl UX OTACIIbHBIMHU
AIIEeMEHTaMHU.
5. Pemenue cuctemsl IMHEMHBIX ypaBHEeHH MeToaoM Kpamepa, ["aycca u
MaTPUYHBIM CITIOCOOOM.
Ipaxmuueckue 3a0anus:
- (GopMHpOBAaHHE DIIEMEHTOB TIOCIEJOBATEIILBHOCTH B 3aBUCUMOCTH OT

HHACKCOB, BBIYUCIICHUA C DJICMCHTAMMU ITIOCJIIEA0BATCIBbHOCTH,



- peuleHue 3ajauyd O JABW)KEHHUU aBTOMOOWIS IO PA3IMYHBIM YydacTKam
JI0pOTH;

- (GopMHpOBaHHE MATPHUIl, MAaTPUYHBIC OIEpAIH, BBIYUCICHHE CYMM U
MIPOU3BEICHUN;

- PELLIEHHE CUCTEMBI JINHENHBIX YPAaBHEHUM.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSL.

3ansaTue 12-13. OOpadoTka HHKeHEPHO-TEXHHMYeCKOW HHpoOpMALMU B
cpeae MathCAD(4 gac.)

1. Onucanue QpyHKIMU, TOHITHE apTyMEHTa (PYHKIIMH, CIIOCOOBI BBIYMCICHUS
GyHKLIHH.

2. Ucnionb3oBanue 010ka 00pabOTKU UCKITFOYCHH.

3. Coznanue Ta0yIMpOBaHHBIX (QYHKIUH.

4. UmmnopT naHHBIX U3 cpensl Excel u mpencrasneHne ux B BUaE MaTpuil U
BEKTOPOB.

5. [Ipocreitmas cratuctuyeckas 00paboTKa JaHHBIX.

Ilpaxmuueckue 3a0anus:

- co3/laHre (PYHKIMM U peain3alus ee OT pa3IMyHbIX apryMEHTOB;

- pacyeT TeIUIONPOBOJAHOCTU [UIsl 3aJlaHHOTO HHTEpBaja TEeMIIepaTyp IO
3aJlaHHOM (hopMyTIE;

- HUMIIOPT SKCIEPUMEHTAIbHBIX JaHHBIX M CPAaBHEHHE HUX C PaCUETHBIMU
3HAYEHUSAMM.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOTO 3aHATHSI.

3anarua 14-15. Ilocrpoenue rpadukoB, pelleHHe YpPaBHEHHI,
CUMBOJIbHBIE TpeoOpa3oBaHus(4 yac.)

1. Busyanusanust nanabix cpeactBamu rpadukos MathCAD.

2. OCHOBHBIE DJIEMEHTHI TPA()UKOB.

3. CriocoObl 3aaHMs 3HAYEHUN 110 OCSIM KOOPJIMHAT.



4. OToOpakeHHEe HECKOJbKMX KpPUBBIX M OTACJIBbHBIX TOYEK Ha OJIHOM
rpaduke.

5. CriocoOwI perienns ypaBaenuii B cpene MathCAD.

6. [ToHATHE CUMBOJILHBIX MTPEOOPA30BAHUM.

7. OcHOBHBIE BUIbl CUMBOJIbHBIX OTIEpAIHil U ONIEPaTOPOB.

IIpakmuueckue 3a0anusi:

- mnoctpoeHue rpaduKoB (PYHKIUMH OJHOW TEPEMEHHOM, TIOUCK H
BU3YyaJIM3allMsl TOYEK [TEPECEUCHMUS;

- pellIeHre HEIMHEHHBIX YpaBHEHUN TpeMsl CIIoCOOaMU: B CUMBOJIBHOM BUJIE,
C TIOMOILIBIO BCTPOCHHBIX (DYHKIUH 1 OJ0Ka pelIeHUH;

- WMIIOPT AKCIEPUMEHTAIBHBIX JaHHBIX M CPAaBHCHHE WX C PaCUCTHBIMH
3HAYCHUSAMH.

- PEILLIEHHE CUCTEM JIMHEWHBIX U HEJTUHEHNHBIX YPABHEHUN;

- CHUMBOJBHBIE mMpeoOpa3oBaHus: ympoileHue, auddepeHunpoBaHue,
WHTETPUPOBAHUE, PA3JIOKEHUE HA MHOKUTEIHU U TIP.;

- peuIeHue 3a71a4 Ha COCTaBJICHUE CUCTEM YPAaBHEHHIA.

Camonposepka:

- TECTUPOBAHUE MO TEME MPAKTUYECKOTO 3aHATHSI.

3ausTus 16-17. UccaenoBanue pyHkumii(4 gac.)

1. Aaroputm uccienoBanus QyHKINH

2. Boruncnenue tmoiomianed IMIOCKUX (GUTYp, OTpaHUUYEHHBIX TpaduKamu
byHKIUH

3. Pemenue 3a1a4q Ha IKCTPEMYM.

Ilpakmuueckue 3a0anus:

- IOUCK KPUTHYECKUX TOYEK QYHKIIUU;

- BBIYUCJICHHUE TUIOMIaAU (PUTypbl, OTpaHUYEHHOM TpadrkaMu QyHKIIHIM;

- UcciieioBaHue rpaduka GyHKINH,

- pereHue 3a7a4u Ha BIOOp ONTUMATBHBIX pa3MepoB OacceiiHa.

Camonposepka:

- TCCTUPOBAHHUC 110 TCMC IIPAKTHYCCKOI'O 3aHATHA.



3ansiTue 18. UTorosoe 3ansitue no pasaeny «MUcnoabzoanne MathCAD
JJIS peleHsl MPUKJIAIHbIX 3a1a91» (2 yac).

1. TectupoBanue.

2. 'pynmoBass  KOHCyJbTallMs: pa30d0p HHAWBUIYAIBHOTO  JIOMAIITHEToO

3aJaHus.

PA3JAEJI 3. AJITOPUTMU3BALIUA U TIPOTPAMMUPOBAHUE B
NHXEHEPHbBIX 3AJTAYAX

3ansaTue 19. Peaqu3anus nmpocThbiX BBIYMCIMTEIBHBIX 32124 HA f3bIKE
nporpaMmMupoBaHusi(2 4ac).

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

2. OnucaHue NepeMEHHbIX U BBIPAKEHUI.

3. [Ipocreiitme omeparopbl S3bIKa MPOTPAMMUPOBAHMS: BBOJ, BBIBOJ,
IIPUCBAVBAHKE, YCIOBHBIN ONIEPATOP.

4. CTpyKTypa IporpaMMmBbl.

IIpakmuueckue 3a0anusi:

- BBIYHMCIICHUE XapaKTEPUCTUK IIIOCKON (UTYpPBHI IO KOOPAMHATAM €€ BEPILUH;

- BBIYUCJICHUE 3HAYEHUS BBIPAKEHUS C YUETOM 00JIACTH ONPEEICHUS;

- pelIeHrEe TEKCTOBOM 3a/1a4H.

Camonposepka:

- TECTUPOBAHUE MO TEME MPAKTUYECKOTO 3aHATHSI.

3ansaTue 20-21. O6pab0oTKa UHKEHEPHO-TeXHUYECKOM MHPOopManuu
CpeACTBaMM fA3bIKa NpOrpaMMupoBaHus (4 yac).

1. Onucanue QPyHKIMM, TOHITHE apryMeHTa (yHKLIHHU, CIOCOOBI BHIYUCIICHHUS
GyHKIIH.

2. Vcnonb3oBanue 6j10ka 00pabOTKU UCKITIOUESHUM.

3. [loHsiTHE CIIUCKOB, OCHOBHBIE OTIEPAIH CO CIIUCKaMH.

4. BpluncneHue CyMM M IIPOMU3BEIAEHUM IOCJIEN0BATEIBHOCTEN, IOMCK

MHUHUMAJIbHBIX U MaKCUMaJIbHBIX 3HAYEHUHN CITUCKOB.

5. ®opmupoBaHUe TAOIUIIBI 3HAYEHUN (DYHKITHH.



6. BBoa naHHBIX U3 (haiina U MpencTaBIeHUE X B BUJE CIIMCKOB.

7. Ilpocreiimras ctaTucTuueckas 00paboTka TaHHBIX.

IIpakmuueckue 3a0anusi:

- co31aHie (PYHKIMU U pean3anus €€ OT pa3Iu4HbIX apryMEHTOB;

- pacder TeIUIONPOBOAHOCTH MJIs 3aJaHHOTO HMHTEpBaja TEMIIEpaTyp Io
3aJlaHHOM (hOopMyIIE;

- UMIOPT SKCIEPUMEHTAIBHBIX JIAHHBIX U CPAaBHEHHE HMX C PACUETHBIMHU
3HAYCHUSIMHU.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSL.

3ansaTusa 22-23. Peaqn3zauus MacCUBOB, BEKTOPOB, MATPHUIl CPeJACTBAMH
SI3bIKA MPOrPaMMHUPOBAaHHUSA, ONlepaluv HaJA HUMHU (4 yac.)

1. IloHATHE MaCCHBOB M OTIEPAIlUU C HUMHU.

2. Onucanue MaTpuIl ¥ BEKTOPOB.

3. Onepauuu ¢ MaTpuLaMU U BEKTOPaMH.

4. TloHaTHe UHIEKCUPOBAHHON IEPEMEHHOM, €€ Ha3HAYEHUE U OMHCAHUE.

5. Onepauuu HajJ MaTpUIlaMHU U BEKTOPaMH, a TaKXKe HaJl UX OTJCIbHBIMU
DIIEMEHTaMHU.

6. Pemenue cuctem TMHEHHBIX YpaBHEHUH.

Ipaxmuueckue 3a0anusi:

- peuleHHWe 3adaud O JABMKCHHH aBTOMOOWIS TIO Pa3IUYHBIM ydacTKaM
JI0pOTH;

- (OopMUPOBAHUE D3JIEMEHTOB IIOCJIEIOBATEIbHOCTY B 3aBUCHUMOCTH OT
WHJ/ICKCOB, BEIYHUCIICHHSI C DJIEMEHTaMH TI0CIIeI0BATEIHLHOCTH;

- (GopMUpOBaHHE MATpHUI, MaTpPUYHBIC OIEPALNUU, BBHIYHCIECHUE CYMM U
IIPOU3BEICHUN;

- pelleHrEe CUCTEM JIMHEWHBIX YPaBHEHUN.

Camonposepka:

- TCCTUPOBAHUC 10 TEMC IIPAKTUUCCKOI'O 3aHATHA.



3anusaTus 24-25. [locTtpoenue rpadukos, pemienne ypapuenui (4 yac.)

1. I[TocTtpoenue rpadukoB GHyHKITUH.

2. OCHOBHBIE DJIEMEHTHI TPa()UKOB.

3. ®opmaTHpOBaHUE FIEMEHTOB rpauKOB.

4. OtoOpakeHHe HECKOJBKMX KPUBBIX M OTAEIBHBIX TOYEK Ha OJHOM
rpaduxke.

5. CriocoOml penieHust ypaBHEHUH.

IIpakmuueckue 3a0anusi:

- nocTpoeHue rpadukoB (QyHKIMH OJHOM MEpPEeMEHHOM, TIOUCK U
BU3YaJIM3aLHs TOUEK IEPECCUCHHUS;

- pellieHre HEMTUHEHHBIX YPaBHEHUN ABYMsI CIIOCOOAMH: B CUMBOJBHOM BHUJIE
U IPUOTMKEHHBIMU METOJJAMHU C TIOMOIIBIO BCTPOEHHBIX (DYHKIIHIA;

- PpCELUIEHHE CHUCTEM JIMHEWHBIX W HEJIWHEWHBIX YPaBHEHUN pPa3HBIMU
crocobamu.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUIECKOTO 3aHSATHSL.

3anstue 26-27. CuMBOJIbHBIE ONepalud, HccaeAoBaHHe (GyHKIMIA
CpeICcTBaMU sI3bIKA MporpaMmMupoBanus (4 gac).

1. IToHsiTHE CUMBOJIBHBIX TIPEOOPA30BaHUM.

2. OcHOBHBIE BHJIbI CHUMBOJIBHBIX OIEpalUid M ONEpaTopoB: YIPOLICHHE,
nuddepeHIMpoBaHe, MHTETPUPOBAHUE, PA3TIOKEHUE HA MHOXKUTEIH | TIp.;

3. Uccnenopanue GyHKIUN

4. Beiuncnenue TIIOMaied IUIOCKUX (GUTYp, OTrpaHUYEHHBIX Tpaduxamu
GyHKLIHA.

5. Pewrenue 3a1a4y Ha 3KCTpEMYM

Ilpakmuueckue 3a0anus:

- CHMBOJIbHBIE OTIEPAINH IS CJIOKHOTO BBHIPAKEHUS;

- IOUCK KPUTHYECKUX TOUYCK (YyHKIINH;

- BBIYUCJIEHHUE TUIOMIAAU (PUTYpBI, OTpaHUYEHHOM TpadrkaMu QyHKIIHIM;

- uccnenoBanue rpaduka GyHKIINN;



- pelieHue 3a7a4 Ha SKCTPEMYM.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOTO 3aHATHS.

3ansatue 28. Hrorosoe 3aHsATHE MO pa3ieny «AJropuTMH3aAUMA H
NpOorpaMMHUpPOBaHMeE B HHKEHEPHBIX 3aJa4ax» (2 yac).

1. TectupoBanue.

2. 'pynmoBass  KOHCyJbTalUs: pa3doOp UHAMBUIYAIBHOTO  JOMAIIHEro

3aJaHus.

PA3JIEJI 4. IOAI'OTOBKA JOKYMEHTOB B CPEJIE WORD

3ansaTue 29-30. Co3nanne aoxymenta \WWORD cao:kHoil cTpykTyphI (4
yac).

1. Co3manne MOKyMEHTa M YCTaHOBKA €T0 TTapaMeTPOB.

2. BBox, pemaktmpoBanue W (opMaTHUPOBAHUE TEKCTA. THIBI TEKCTOBBIX
00BbeKTOB. OCHOBHBIE XapaKTEPUCTUKH TEKCTOBBIX OOBEKTOB.

3. [lonsaTue ctuieit, co3manne CTPYKTYPhl TOKYMEHTA.

4. Co3zmanre TaONWIl, UMIOPT/3KcmopT Tabmuin u3/B  cpeay  EXxcel.
Hcnons3oBanue Tabaull 11s1 opOpMIICHHS CTPaHUIl JOKYMEHTA.

5. BBox Mmarematudeckux Gopmy.

6. Co3iaHne pUCYHKOB.

7. BcraBka oryaBjieHusl.

8. Pabota ¢ JOKyMEHTaMH HECKOJBKMMU aBTOpPaMH, HCIOJIb30BAaHUE
uHCTpyMeHTa «VcrpaBieHus».

Ipaxmuuyeckue 3a0anusi:

- CO3[laHue JOKYMEHTa C 3aJaHHBIMH XapaKTePUCTHUKAMHU, BKIIFOYAIOIIETO
(bopMyJIBI, TAOJHIIBI, PUCYHKH U TIP.;

- CO3JIaHHE OTYETA IO BHITIOJHEHHBIM UHIUBUAYATBHBIM 33 JaHUSM.

Camonposepka:

- TCCTUPOBAHUEC 11O TEMC IIPAKTHUICCKOI'O 3aHATHA.



3ansaTue 31. Utorosoe 3ansitue no pasaeny «IloaroroBka 10KkyMeHTOB B

cpeare WORD»(2 gac).

1.
2.

TectupoBanue.

['pynmnoBast KOHCYJIbTAIIMS.

PA3JIEJI 5. OCHOBBI PABOTBI B CETU UHTEPHET U C BASAMU

JTAHHBIX

3ausaTusa 32-33. Co3naHue W HamoJIHeHHe 0a3bl JAHHBIX, peaju3anus

3anpocoB Ha BBIOOPKY (4 yac).

1.

ba3nbl AaHHBIX U CUCTCMBI YIIPABJICHUA 0azaMu JaHHBIX.

. [lonsiTne nmpenMeTHOM 00JIaCTH.
. Mojiens npeaMeTHO# 001acT U MOZEIb JAHHBIX.

2
3
4.
3)
6

[Tonstue nadopmannonHoro oorekra. Ero ctpykrypa.

. Tunel CBSI3€1 B PEISLIUOHHON MOJETH.
. OCHOBHbIE XapaKTePUCTUKH S3bIKaSQL.

7.

[Ipoctbie BBIOOPKHU. 3ampochl Ha BBIOOPKY JaHHBIX: OrPAaHHYEHHBIE

BBIOOPKH, BHIOOPKH C UCKITIOUEHUEM JTyOJIMKATOB, BBIYUCIISIEMBIE TTOJISl B 3aIIPOCAX,

BBIOOPKH C yHOPSAJOUYEHHUEM, C TPYNITUPOBKOMN TaHHBIX.

8.

Bb100pKH 13 CBA3aHHBIX TAOJIHLI.

Ipaxmuueckue 3a0anusi:

- OMKUCaHUE MOJEIH NMPEIMETHON 00J1acTH;

co3manue ©0a3pl TaOnuIy Oa3bl JAaHHBIX, YCTAHOBKA CBS3EH MEXIY

TaOIUIaMU, HAIIOJIHEHNE TaOJIHII;

- pcaiun3anusl IMOUCKOBLIX 3aIIpOCOB K 0aze JaHHBIX C OT60pOM OJHOI'0 HUJIH

HECKOJIbKUX MapaMeTPOB;

- peanu3anus BHIYUCICHUN CpeICTBAMU 3aIIPOCOB;

- cratucTuyeckas oopadoTka nHpopmanuu u3 0as3bl JaHHBIX.

Camonposepka:

- TCCTUPOBAHUC 10 TEMC IIPAKTUUCCKOI'O 3aHATHA.



3ansiTue 34-35. Ilouck nudopmanuu B cetu UaTepHer (4 vac).

1. Apxurextypa uH(MHOPMAIIMOHHO-TTOMCKOBBIX cucteM st WorldWideWeb.

2. UndopmaniioHHble pecypchl W HX NPEACTaBICHHE B HHPOPMAIIMOHHO-
MIOMCKOBOM CUCTEME.

3. UnhopmaninoHHO-TTIOMCKOBBIH SI3bIK CUCTEMBI.

4. Turmbl nHGOPMAITMOHHO-TTOMCKOBBIX S3BIKOB.

5. CuHTakcuc sA3bIKa 3arpocoB Opaysepa.

Ipaxmuuyeckue 3a0anusi:

- IOMCK MH(POPMAIUH C UCIIOJI30BAHUEM S3bIKA 3alIPOCOB Opaysepa;

- MIOMCK MH(POPMAIIUHU TI0 33JJaHHOU TeMe.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSL.

3ansaTue 36. UToroBoe 3ansitue mo mMoayaw «OcHOBbI padoThbl B CeTH
HNuTepHeT U ¢ 0a3aMu JaHHBLIX» (2 yac).

1. TectupoBanue.

2. 'pynmoBass  KOHCynbTanusi: pa3d0p HHIWBUIYATBHOTO  JIOMAIIIHErO

3aJaHusl.

CamocrositesibHast padora (144 yaca)

ILinan-rpaduk BbINOJHEHHSI CAMOCTOSTE/IbHON Pad0THI 10 TUCHUILJINHE

Ne | laTta/cpokn Bua camocrositesbHoi padorsl | IIpumepHnble ®opma
n/n | BbINOJHEHUS HOPMbI BpeMeHHU | KOHTPOJIst
HA BbINOJHEHHE
1 1 Henens N3ydeHne TeopeTunueckoro 2 yaca YO-1
ceMecTpa marepuana B cucreme BlackBoard

1o pazneny «OCHOBBI
MH)XEHEPHBIX PacueToB B cpefie
Excel», ocHoBHas nuteparypa [1-

2]
2 2 Henens Boeimmonnenue PI'3 no pazneny 2 yaca I1P-12
ceMmecTpa «OCHOBBI HH)KEHEPHBIX PacyeToB
B cpene Excely», 3aganue 1
3 3 Henend Beimmonnenue PI'3 no pasneny 2 yaca I1P-12
cemecTpa «OCHOBBI HH)XEHEPHBIX PACYCTOB
B cpene Excely, 3amanue 2
4 4 nenens Brmonnenune PI'3 o pazneny 2 4aca I1P-12

CCMCCTpa «OCHOBBI HWHXXCHCPHBIX PaCcuCTOB




Ne | laTta/cpokn Bun camocrositesbHoi padorsl | IIpumepHble ®opma
/N | BHINOJTHEHUS HOPMBbI BpeMeHH | KOHTPOJIsI
Ha BBLINOJIHEHHE
B cpene Excely», 3aganue 3
3) 5 Henend Beimnonnenue PI'3 no pasneny 2 yaca I1P-12
cemecTpa «OCHOBBI HH)KEHEPHBIX PAcUeTOB
B cpene Excely, 3amanue 4
6 6 Henens Brimonnenue PI'3 o pazneny 2 Jaca [1P-12
cemectpa «OCHOBBI HFH)KEHEPHBIX PacueTOB
B cpene Excely», 3aganue 5
7 Henens BrlInonHeHue npoBepoYHbIX 2 yaca I1P-1
TECTOB T10 pa3Aeiy
8 8 Henens IToaroTroBka K UTOrOBOMY TECTY 2 yaca I1P-1
cemecTpa o pazzaeny «OCHOBBI
WHXCHEPHBIX PAcUCTOB B CpeJie
Excel»
9 9 genensa N3ydeHue TeopeTunyeckoro 2 Jaca VO-1
cemecTpa marepuaia B cuctreme BlackBoard
1o pasueny «Vcrnons3oBanue
MathCAD niist perenus
MIPHUKJIATHBIX 3a7a9», OCHOBHAS
auteparypa [3]
10 | 10 Henmens Beinonnenue PI'3 no pazneny 2 Jaca [1P-12
cemecTpa «Hcnonp3oBarre MathCAD st
pEIICHUS TPUKIAAHBIX 337a9»,
3ajanue |
11 | 11 menens Beinonnenue PI'3 no pazneny 2 Jaca [1P-12
ceMecTpa «Hcnons3oBanue MathCAD mist
pellIeHus MPUKIATHBIX 3a70a9»,
3amaHue 2
12 | 12 wenens Beinonnenue PI'3 o pazneny 2 Jaca [1P-12
ceMecTpa «Hcnons3oBanue MathCAD st
pellIeHus MPUKIATHBIX 3a70a9»,
3amaHue 3
13 | 13 menens BrInosiHeHNE MPOBEPOYHBIX 2 yaca I1P-1
cemecTpa TECTOB I10 pa3Jieny
14 | 14 nenens Beinonnenue PI'3 o pazneny 2 Jaca [1pP-12
ceMecTpa «Hcnons3oBanue MathCAD mist
pellIeHus MPUKIATHBIX 3a70a9»,
3amanue 4
15 | 15 menens Beinonnenue PI'3 o pazneny 2 Jaca [1P-12
ceMecTpa «Hcnons3oBanue MathCAD mist
pelIeHUs TPUKIATHBIX 337029,
3agafue 5
16 | 16 Henens Beinonnenue PI'3 o pazneny 2 Jaca [1P-12
ceMecTpa «Hcnons3oBanue MathCAD mist
pellIeHus TPUKIATHBIX 337029,
3aganue 6
17 | 17 nenensa BrlInonnHeHnEe NpOBEPOYHBIX 2 Jaca I1P-1
cemecTpa TECTOB M0 pa3ieny
18 | 18 Henmens [ToaroroBka Kk TeCTy 1O pa3aeny 2 Jaca I1P-1

«HUcnonszoBanne MathCAD mist




Ne | laTta/cpokn Bun camocrositesbHoi padorsl | IIpumepHble ®opma
n/1 | BHINOJHEHUS HOPMBI BpeMEeHH | KOHTPOJIS
HA BbINOJIHEHHE
peLIeHUs MPUKIIATHBIX 33/1a9»
19 | Dx3amenanuonHas | [loaroroBka K sK3aMeHy 36 yac DK3aMeH
ceccust
20 | 1 memens N3ydeHne TeopeTHueckoro 2 yaca vVO-1
cemecTpa Martepuana B cucreme BlackBoard
0 pazzenny «AJIropuTMHU3AUS U
IpOrpaMMHPOBAHNUE B
MH)KEHEPHBIX 33/1a4ax», OCHOBHAs
auteparypa [2-3]
21 | 2 wenens Brinonnenue PI'3 o pazneny 2 gaca [1P-12
cemecTpa «ANTOpUTMH3ALNS U
POTPaMMUPOBAHUE B
WH)KCHEPHBIX 3a/adax 1», 3amanue
1
22 | 3 Hepens BrlronHeHNE IPOBEPOYHBIX 2 Jaca I1P-1
ceMecTpa TECTOB 10 pa3Jeiry
23 | 4 wenens Beinonnenue PI'3 no pazneny 2 Jaca [1P-12
cemecTpa «ANTOpUTMU3ALMS U
IpOrpaMMHPOBAHHUE B
MH)KCHEPHBIX 33/1a4ax», 3aaHue 2
24 | 5 mepens Beinonnenue PI'3 no pazneny 2 yaca I1P-12
cemecTpa «ANTOpUTMH3ALHUS U
POTPaMMUPOBAHUE B
WH)KCHEPHBIX 3a/1auax», 3ailaHue 3
25 | 6 Hemens BrinonHeHne npoBepovHbIX 2 yaca I1P-1
ceMecTpa TECTOB 110 pazJiesry
26 | 7 memens Bemonuaenue PI'3 o paznemy 2 qaca I1P-12
ceMecTpa «AnropuTMH3ALHU U
POTPaMMHUPOBAHUE B
MH)KEHEPHBIX 3a/1a4ax», 3a/1aHue 4
27 | 8 Hemens Beimmonnenue PI'3 no pazneny 2 yaca I1P-12
ceMecTpa «AnropuTMH3aLU U
POTPaMMHUPOBAHUE B
MH)KEHEPHBIX 3a/1a4ax», 3a1aHue 5
28 | 9 memens BrImotHeHUe MOBEPOYHBIX TECTOB | 2 yaca I1P-1
ceMecTpa 10 pazjeny
29 | 10 Henmens [ToaroToBka K TeCTy MO pa3aey 2 qaca I1P-1
ceMmecTpa «AnTOpUTMH3ALNS U
POTPaMMHPOBAHUE B
MH)KEHEPHBIX 3a/1a4ax»
30 | 11 menmens N3ydeHne TeopeTunieckoro 2 qaca vVO-1
ceMmecTpa marepuaina B cucreme BlackBoard
no pazneny «lloaroroska
JOKyMeHTOB B cpezie WORD»,
OCHOBHas Teparypa [3]
31 | 12 nenens Beimmonnenue PI'3 pazneny 2 qaca I1P-12
ceMecTpa «IToaroroBka TOKYMEHTOB B cpejie
WORD»
32 | 13 megens [ToaroToBKa K TeCTy Mo pazaeny 2 yaca I1P-1




Ne | laTta/cpokn Bun camocrositesbHoi padorsl | IIpumepHble ®opma
/1 | BLIMOJTHEHHS HOPMBI BpeMeHH | KOHTPOJISA
Ha BBLINOJIHEHHE
cemectpa «IToaroroBka JOKYMEHTOB B CpeJie
WORD»
33 | 14 venens N3yuenne TeopeTuuecKkoro 2 yaca YO-1
cemectpa Mmatepuana B cucreme BlackBoard
1o pazaeiny «OCHOBBI pabOTHI B
cetu UuTepHer u ¢ 6azamu
JTAaHHBIX», OCHOBHAs JIMTEpaTypa
[5-6]
34 | 15 Henens BrimosiHeHHE caMOCTOSITEIBHBIX 2 yaca I1P-6
ceMecTpa 3ajaHui 1abopaTOpHON pabOTHI
«Co31anre 1 HaoJIHEHHE 0a3bl
JAHHBIX, peaJIN3aIlHsl 3aIPOCOB Ha
BBIOOPKY»
35 | 16 venens BrImmonHeHHE caMOCTOSTEIbLHBIX 2 Jaca I1P-6
cemectpa 3aJ]laHui J1a00paTOPHOM pabOThI
«Ilouck nnpopmanuu B cetu
HHTCPHET»
36 | 17 menmens Bemonuenune PI'3 no pazneny 2 qaca I1P-12
cemectpa «OcHOBBI 0a3 TaHHBIX IS
MHXEHEPOBY, 3aJjaHue 3
37 | 18 Henens [ToaroroBka K TeCTy IO pa3ieny 2 yaca I1P-1
ceMecTpa «OCHOBBI 0a3 JAHHBIX I
HWHKXCHEPOBY
38 | Dx3amenanuonHnas | [loaroroska k sKx3aMeHy 36 uac OK3aMeH
ceccHst
Hroro: | 144 gac.

M3y4aeMOMY paszieily JAUCLUUILUIMHBI

I1l. YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTbHI OBYUYAIOIIIUXCSA

PacueTrHo-rpajguueckasi padora

Pacuetno-rpaduueckas padota (PI'3) BbIMOIHAETCS CTyACHTaM IO KaXIOMY

I1I0 BapHaHTaM. BkirodyaeT HECKOJIBKO

3amanuil. Pemenne HyneBbix BapuaHTtoB PI'3 mo kaxaomy pasneny HpUBEICHBI

Hwke. BeinmomHenueie PI'3 oTnpaBisitoTCs mpemnoaaBaTesi0 Ha MPOBEPKY yepes

LMS BlackBoard.

Paznesn «OcHOBBI HHKEHEPHBIX pacueToB B cpeae Excel»

3amanue 1. /lana Touka O(X,y) Ha IJIOCKOCTU W JUIMHA JAUAroHalid KBajJpaTa

d. Cuutas, 9ro Touka O SBISICTCS TOYKOU MEpeCceUeHUs] TUaroHajaeH, TuaroHaIn

napaJuiCjibHbI OCSM KOOpJAWHAT, HaWNTH:




- KOOpAWHATEI BEPIIIKWH KBaJAparTa,
- JUIMHY CTOPOHLBI KBaJIpaTa,

- paanycChl BIINCAHHOW U ONMCAHHOM OKPY’KHOCTH.

Pewenue: MGTOIH/I‘-ICCKI/IG YKa3aHuA K BbBIIOJIHCHHUIO 3d/laHud CM. B

nabopaTtopHoii padote 1. O6pazern npuseneH Ha pucynke 1.1.

3amanue 2. PeanuzoBarh KadbKyJIATOP JJISl pacuyeTa JOXOJHOCTH BKJIAJIOB IO

MPOCTOM U CIIOKHOM MPOLIEHTHOM CTaBKE.

Pewenue: Meronuueckue yKasaHHs K BBIINOJHEHUIO 33JaHUS CM. B

nabopaTtopHoii pabote 2. O6pazel] npuBeeH Ha pUCyHke 1.2.

A B 5 D E F G H | 1
1 Keagpar
2 BxopgHele AaHHBIE: & 7
3 Uentp Of -1 2} < |
4 [NuaroHans d= 7
5 Keadpam cywjecmeyem 4

6 XapaKTepHcTMKM KBagpaTa:
7 BepwuHbl

8 Al -4,5 -1,5) 2 -

9 B( -4,5 55)

10 cl 2,5 55) 1

11 D 2,5 -1,5 )

12 T 8 .
13 OnWHa cTopoHel © “ 2 1 g ¢
14 a= 4,950

15 |Paguycel BAMCAaHHOW W ONWCAaHHOW OKPYMHOCTH -2 -

16 R= 3,5

17 r= 2,475

13

Pucynok 1.1. CHumok skpana 3aganus 1

A B C D E F

1 Kanekynatop goxogHocTH BKNagoe
2 MpocToit npoyeHT CnomHBIH NPOLEHT
3 Cymma BHNaOa 30 000,00 2 Cymma BrNaaa 30 000,00 P
4 CpoH pasmelgH4a 36 mec. Cpok pasmeleHua 36
5 MpouweHTHaA cTaBka 8 % rogoebix MpoueHTHaA cTaska 8

Mepuop epinaaT, Mepyvoa HauMcneHuA
6 Kamable 1 Mec. NpOLEHTOB, Kamable 6
7

Cymma BKnapa c Cymma BHnapa c
8 npouyeHTamMM 37 200,00 P NpoueHTamMH1 37 959,57 P
9 [Ooxopa no eknagy 7 200,00 2 Hoxop no exnagy 7 959,57 P

Pucynok 1.2. CHUMOK 5KpaHa 3a1aHus 2

MEC.
% rogoBbix

mMec.

3amanue 3. OUEHUTH 3aBUCUMOCTh YIApHOW BA3KOCTH OT TEMIEPATypbl

TepMOOOpPaOOTKH 00pa3lioB B (¢opMe Mapajjieienunena W3 MOJUMEPHOTO

KOMITO3UTHOTO MaTepuaina, BbicoTol h m mmpunoit b, ecnu u3BectHa padoTtal,



3aTpayeHHas Ha paspylieHre oOpasia. JKCIEPUMEHTAIbHbBIE JaHHbIE U3MEpPEHUN

npejcTaBieHbl B TaduIe 1.

Tabnumna 1
t, 0C bi, MM hi, Mmm Ai, JIK

12,4 4,1 4,9

13,5 41 4,7

60 12,7 43 4,2

13,4 42 4,3

12,6 4,1 3,7

12,6 42 5,6

12,5 41 5,4

80 12,1 4,3 58

13,1 4,3 5,9

12,8 42 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 42 4,2

12,5 4,3 4,3
12,9 42 4

120 126 41 3,8

12,8 43 3,7

13 42 3,7

12,5 43 2,2

12,6 4,3 2,1

140 12,3 42 2,8

12,9 42 2,9

13,3 45 2,4

Heobxoanmo:

- BBIYUCIUTH yAapHYIO Bs3KocTh (KC) mms kaxmoro m3MepeHus, KOTopas
XapaKTepU3yeT CIOCOOHOCTh MaTepuaja CONPOTUBIATHCSA YAApHBIM Harpyskam u
OTIpe/IENsieTCs] OTHOIIEHHEM paboThl A, 3aTpadyeHHOM Ha paspylleHue oOpasia, K
IUIOLIAIM TIOTIEPEYHOr0 CeUeHus 00pasiia B MECTE U3JIOMA:

4 [K[[xc
B bi . hi M2

KC;

- BBIUHCJIUTH CpEAHEE 3HAYEHUE YyAApPHOM BA3KOCTH [JIs  KaXKIOU

TeMIiepaTypsl o popmyre:



ne
KC; = IZKC
t_nt. i
=1

rZ1€ N; — KOJIMYECTBO U3MEPEHUN JIJISl KQXKIOW TeEMIIEPATYPHI;
-HaWTU TIOTPEIIHOCTh BBIYMCIEHUS YJIAPHOM BSI3KOCTH [UIS  KaXIOW
temmnepatypsl (MmeTonoM KopHdenpaa):
max (KC;)—min (KC;)
At:
2

- HAUTU I[OBepI/ITGJ'IBHLII‘/Jl HHTCPBAJI BIYHUCICHHBIX 3H3‘ICHHI>1;

,i=1..n;

- IOCTPOUTH IpaPUK 3aBUCUMOCTH yJapHO BsizkocTH KC; OT TeMmeparypsl;

- HaliTU YPAaBHEHHE DKCIIEPUMEHTAIbHON 3aBUCUMOCTH YAApPHOM BA3KOCTH OT

TEMIIepaTyphbl;

- C ITIOMOIIBIO [TOJIYYEHHOTO YPAaBHEHUS CIIPOTHO3UPOBATh YAAPHYIO BA3KOCTh
s t = 85°C, 110°C, 145°C.

Peuwienue. Metoguyeckue ykazaHusi K BBITIOJIHEHUIO JAHHOW pabOThI CM. B

nabopaTopHoil paboTte 3, oOpa3zel mpuBeeH Ha pucyHke 1.3.

A ] c o E F [ H | J K L M N o F a
b pezy VASPHOA ERZROCTH uz KOMMOZHTHEIX B
o ZBEMCUMOCTH OT TEMNEPITYPEI
6 2 2 2 min (KCJ, "
s t,% bvam | homam | A O | KC, kAW KE,, WL max [KC), ke i AKC, 33BMCMMOCTD Y/BPHOR BASHOCTH OT TEMAEPaTypPbl
3 12,4 41 a5 96,381 o
a 13,5 41 a7 84,914 v P
5 &0 12,7 4,3 4,2 76,909 81,246 96,381 71,622 12,379 ¥ =
5 13,4 4,2 4,3 76,404 % £
e 128 = 27 gL E o = 00003 - 01082 + 11 655w~ 283,18
] 12,6 4,2 56| 105,820 g o= e
a 12,5 41 54| 105,366 = 0
10 80 12,1 4,3 5,8 111,474 104,825 111,474 96,726 7,374 Ed 40 60 BD 100 120 140 160
11 13,1 4,3 55| 104,740 kS Temneparype, °C
12 12,8] 472 52 96,726 PR
13 13,3 4.4 15 78,606
i 131 ) s 75,386 Hosspumensrsd wemepran Hiomess rparw
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 Monmeomuansia {KCt, sz
17 12,1 4,2 42 82,645
15 12,5 43 43 80,000
15 12,9 4,2 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
2z 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 42 2,8 54,201 45,503 54,201 38,760 7,720
5 12,3 472 28 53,525
27 13,3 45 24 40,100
8
28 LoBEpHTENEHEIR nponso:
30 t, c KG,, K.Cl.)!(a"m1 HHHKAA PaHHLE | BEPXKAR MPEHHLE t, c .., K.D,)O(fn\"‘
31 50 51,245 58,857 53,625 55| 100,328
32 B0 104,525 57,451 112,188 10| 78,380
33 100 7,654 75,277 100,031 1as| 37087
34 120 72,475 56,087 78,563
35 140 45,503 37,783 53,224

Pucynok 1.4. CHuMOK 3kpana 3a1aHus 3



3apanme 4. Iloctpouth Tabnuiyy 3HaYeHWH W rpaduk GyHKIUKA F(X)HA
3alaHHOM WHTepBaie[a, b], konumuecTBo 3HadeHW B Tabmuie — 20. ['paHuIs

uHTEepBaa a, b 3agaBare B rpamycax.

a+b
2 )

a+b
2

[To mocTpoenHo# TabnuIe u rpaduKy OTBETUTH Ha CIEAYIOIINE BOMPOCHL:

sin2 x + cos 2x, x <
F(x) =

Sin2 x — cos 2x, x>

- 3HAYCHMS a0COITIOTHOTO MHUHHUMYMa U MaKCUMYyMa q)YHKHI/II/I;

- KOJIM4eCcTBO KopHe# ypaBHeHUs F (x) = 0 Ha 3a1aHHOM MHTEPBAJIE;
o /s
- HaliTu KopHU ypaBHeHUs F(x) = 0 Ha uHTEpBase [— > 2m].

Peuwienue. Metoguyeckue ykazaHusi K BBITIOJHEHUIO JAHHOW pabOThI CM. B

naboparopHoit pabote 3-4, oOpa3zell npuBeAcH Ha pUCyHKe 1.4.

A B 5 D E F G H | 1 K L il
1 Nocrpoenne dyuewnm F{x) ua nutepsane [a,b]
Fin2x + cos 2x, X '_:u+h
Fix)=

5

7 sin2x — cos 2x, X }rr;b.
3 a= -a0 *©

4 b= 360 *°

5 war h= 23 68

&

7|« Flx) =0
g -90,00| -1,0000 15
g -66,32| -1,4130

10| -42,63| -03140 10
11 -1895| 01748 a5
12 474 11510

13 2842] 12841
18| 5211 07239
15| 7579 -0,4035
16| 9947 -1,2705
17 12316] 13175
18| 14684 13175
19| 170,53 -1,2705 20
20 19421 -04035 -
21| 21789 07230
22 24158 123841
23 28526] 11510
24| 28895 01749

25 31263 -0,9140 Kopuw ypasueuna F(x)=0

26 336,32 -14130 HWuTepsan

27 360,00( -1,0000 Xp Xy X Fix)
28 -40 5 -22,5( 0,0000
29 Hecnegosaune rpadmwea 50 90 67,5| 10,0000
30 KoAW4ecTeo KOpHER 4 190 230 202,5| 0,0000
31 FAMHKMYM -1,4130 280 330 292,5| 0,0000
32 Makcumym 1,3841

Pucynok 1.4. CHuMOK 3kpaHa 3ananus 4
3apnanme 5. Omnpenenute pasMmepbl OTKpPHITOro OacceitHa oObemom V =

40 M3, umeromero (opMy NPSAMOYIOJLHOTO MapajeNeNunesa ¢ KBaJpaTHBIM



JTHOM, Ha OOJMIIOBKY CTEH M JHA KOTOPOTO YHAET HauMEHbIIee KOJUYECTBO
MmaTepuana.
Pewenue. MeTtonnueckue yKa3aHUs K BBIIIOJIHEHUIO JAaHHOW paOOThI CM. B

nabopaTopHoil paboTte 4, oOpa3zel mpuBeAeH Ha pucyHke 1.5.

A B 5 D E
1 Meopbop reometTpuueckux pazmepoe BaccelHa
Mnanupyembiii
2 obbem, V= 32 m°
3 | Onuna,
4 | WMPKMHE, X= 4 m
5 Bricota, h= 2m
6 PacueTHble sHaYeHUA
7 OB6bem = x**h 32 ™
Mnowaab =
8 x*+4*x*h 48 m*

9

Pucynok 1.5. CHumoOK skpana 3aganus 5
Paznen «Ucnoan3zoBanue MathCAD 19 pemieHusi MPUKJIATHBIX 32124

3aganue 1. BeraucnnTh 3HaYEHNE CIEAYIOMETO BBIPAKECHUS:

2
T yc—1 1
In —\/Sil’l3 X+ = NX = +COS<t 2—)
Y ( 3)) Z+£ 8 3\/Z+1

s x = —3.5, y=4.56, z= —0.5;
x =1, y=-1, z = —0.5.
Peuwienue. Metoauyeckue yKa3aHUs K BBITIOJHCHUIO JTAHHOTO 3aJIaHHS CM. B

naboparopHoit pabote 5, oOpasel] npuBeeH Ha pucyHke 1.6.

3apaHue 1
xr:=—3.5 Y= 4.56 z:=—0.5

2 9 2
In|(y— sin(:r:+£) . x—u +cos|tan |- ! =0.92
! 3 Vet

z+
T+y

Pucynok 1.6. CHumMOK 3kpana 3aganus 1
3ananue 2./[aH TpeyrojapHUK, 3aJaHHBI KOOPAWHATAMHU CBOUX BEpIIUH. [[ns
9TOr0 TPEYTrOJIbHUKA BEIYUCIIUTD:
1. AJIMHBI CTOPOH,IEPUMETP, TUIOLIA/Ib;
2. BETMYUHBI YTJIOB B Ipajaycax;
3. KOOpJMHATHI IIEHTpa U PaJnyC BOIUCAHHON OKPY>KHOCTH;

4. KOOpAMHATHI LIEHTPA U PAUyC OMKMCAHHON OKPYKHOCTH.



Pewenue: MGTO,Z[I/I‘ICCKI/IG YKazaHusA K BbIIOJHCHUIO 3aJaHusA CM.

nabopaTtopHoil padote 5. O6pazen npuseneH Ha pucynke 1.7, 1.8,

3apaHne 2
KoopauHaTte! TpeyronbHuka ABC
T,:=8 Ygi=4 Tyi=—T  Yp=1 T.:=13 Y. i=—H

ONWHBI CTOPOH

2

ci= \/(maf:rb) + (Ya—Yp) " _15.207
a= e

= \/(“’a*ﬂ?c) + (:t,.'cr:grc)2 =10.296

Fllre= yb)2 =20.881

MepumeTp, nnowaas

pi=a+b+c=46.473 sz L2 _a|. | —p|.[B—c|=75
2 (2 2 2

Pucynok 1.7. CHUMOK dKpaHa 3a1aHus 2

¥rnw
2 X 3
A—acos| € +0°=2"))_ | g A=A 180 o7
2opeh m
F 2 2
ri==nma({“-”-‘ =L }}:l}.-iﬁ!l B=1- % _ag o2
2. m
' 2 2
Cemacos| @ 0" =€) _grra ce=c. 0 _ 449462
Peaige b m
BnMcaHHAaA OKPYMWHOCTE (Pagnyc W ueHTp)
i
— 2 2 2 =3.225
P
2
a-T, + b=+ eI, @, +0-u+c-1.
T, = BTCTe _gazg g, et DEEHe g gy

a+bte atbic

OnWCcaHHaA OKPYMHOCTE (paguyc W LeHTp)

_u-b-r_

= =10.962

IJ-=2-{E.u- (U6 — Ue) + To - (e — Va) + T~ (Ya—ys)) =300

(a® +3a") - (W1 + (%" +") - (e~ ) + (=" +2.") - (Ba— 1)
n

Taa= =204

(et ) () (o 7)) (e )
i

iz

0.2

Pucynok 1.8. CHUMOK dKpaHa 3a1aHus 2



3apanme 3. Jlana yucioBas mocienoBareiabHOCTh a;(i = 1,2,...1n), oOmmi
YJICH KOTOPOH 3aaeTcst HOPMYIION:
T
a; = sin(vi + ).
3
JUJ1s1 5TOM MOCHEI0BATEIBHOCTH
- BBIBECTH 3HAYCHUS BCEX €€ YJICHOB;
- HOCYUTATh CYMMY 3JIEMEHTOB 3TOM IMOCIIEI0BATEIbHOCTH;
- HAWTH 3HAYCHUS CIICAYIOUIMX BBIPAKCHUN:
2 3 n
a1 +a2 -I-Cl3 +"'+an,
cosa,; + cos(a; "a,) +cos(a, -a,-as) +--+cos(a; "a, as- .. a,).
Pewenue: Meroauueckue YyKa3aHMsl K BBIIOJHEHUIO 3aJaHUS CM. B
nabopaTtopHoit pabote 6. OOpazern npuBeneH Ha pucynke 1.9.
33[.13"“! HYMCNoBas NOCNER0BATENbHOCTE
ORIGIN:=1 n:=15 i=1..n
[ 0.880
0.629
0.354
0.094
0.141
~0.348
. (,52‘1 o
a =sin (\/i s ): —0.67 Yla=-6.273
' 3) |-o.787 fai
~0.876 S
~0.94 Ya'=1.05
-0.98 bt
-0.998 = .
-0.997 Y sin||]a ] =1.52
‘0.978 -1 1= J
Pucynok 1.9. CHuMok 3kpana 3amganus 3
3ananmue 4. [Ipu nBrxeHnr aBTOMOOWIIS U3 MyHKTaA B MyHKT B yCTaHOBJICHA
CKOPOCTh JABW)KCHMS Ha PA3IUYHBIX y4acTKaX:
JlnnHa yyacTtka, KM 15 |5 12 |2 21 17 121 |3 10 |5
CKkopocTb, KM/4 60 |30 |60 |45 [50 |60 |50 |40 |60 |40

OnpenenuTs:

- paCCTOAHMA MCIKAY ITYHKTAMU;

- BpeMsl Ha MMPOXOXKACHUE KaXJI0r0o y4acTKa U o0liee Bpems B yTH;

- CPEITHIOI0 CKOPOCThH JIBUKCHHSI,




- HOMepa BCEX YYacTKOB, MpU JBWKEHHUM IO KOTOPBIM 3aTpayeHo

MaKCHUMaJIbHOE BpEMS.

Pewenue: Meronuueckue yKaszaHHs K BBIINOJHEHUIO 33JaHUS CM. B
nabopaTtopHoil pabote 6. O6pazen npuseneH Ha pucynke 1.10.

3apnanme 5. Omnpenenute pasMmepbl OTKPHITOro OacceitHa oOwbemMom V =
32 M3, umeromero GopMy NpAMOYroJbHOTO HapauleeNuneaa ¢ KBaApaTHBIM
JTHOM, Ha OOJHUIIOBKY CT€H W JHA KOTOPOTO YHAET HaWMEHbIEe KOIMYECTBO
Marepuarna.

Pewenue: Metoquueckue YyKa3aHUs K BBIIOJHEHHUIO 33JlaHUS CM. B

naboparopHoii padote 9. O6pazen npuBeaeH Ha pucyHke 1.11.

3apanne  XapaxkTepucTvkn asnxeHns astomobuna

15 60 0.25
5 30 0.167
12 60 0.2
2 15 0.044
21 50 L |o042
L=y V=160 T=1=0.2s3
21 50 0.42
3 0 0.075
10 60 0.167
5 10 0.125
m:=10
"
Se=>" L‘ =111

=1
m
T/uu”- ?:T';-".Z.l.'nl

Vg = T" = 51.601
Sull

mean(V)=49.5
maz, = max(T)=0.42

match (maz,,T) = [E]
‘

Pucynok 1.10. CHumok skpana 3aganus 4

3ananme 6. VccnenoBath PyHKITMIO U IOCTPOUTH €€ Tpaduk:
2
—-x—1

X
fo0) ==

2 —2x
Pewenue: Meronuueckue yKaszaHWs K BBIIOJHEHUIO 33JaHUS CM. B

naboparopHoit padote 9. O6pa3zen npuseaeH Ha pucynke 1.12, 1.13, 1.14



1. Obnactb onpeneneHms
d(z):=denom(f(z)) = 2-z—=’
solve
ocobble TOUKM z,,::d(::}:(]—-q[z]

solve ,x
obnactb onpegeneduna  (d(z)<0)v(d(z)>0) ——— z<0Vv2<zVvi<z<2

2. YeTHOCTb, HEYETHOCTb

2.(z*-3)

factor
fl==)+f(z) @-2)-(z+2)

PYHKIA 00Lero BHaa
2.(z? —2)
z+(z—2)+(z+2)

Flg)—F(z) 2,

Pucynok 1.12. CHuMoKk skpaHa 3aaHus 6

3. TOYKM NepeceyYeHUs C OCAMM

[\E+1]
solve
ocb OX — - 2 2|_| 1618
Zae=1(2)=0 1 Vs [—0.618]

1z 2|
0b OY  yu=[f(0)— ¢ nepeceyeHmi Her

4. AcuMNTOTHI

FOPUOHTAMBHBIE  yoi= lim f(z) =1  yYgu= lim  f(z)—1

I—00 T——00
BEpPTUKAMNbHble lim f(z)— - lim  f(z)—oo
I"u=u .'1:—':!:00 :.'!.'—b:!:u'l
lim f(z)— - lim +_f[..~,}—roo
zﬂ]=2 .'.I:—u:!:ul :.l:—o:!:ul
HaknoHeble (y=kx+b) k= lim ﬂ_,u b= lim f(z)-k-z—1
z—oo T T—00
lim |f(z)—k-z—b|—0
Ir—00

HIFTOHHBIX SCHMTOT HET, Taxk .P&E'Kkzﬂ, a y:j’ - BEQTHRAMbHAR dCHMITTOTa




5. TOUKM 3KCTPEMYMa, MHTEPBaNbl BO3PACTaHUs, YObIBaHUS

d 2.0—2)e(z—2? +1) 2.2—1 factor g2 _95.549
fula) = p(a) - =2t )) | 2emo) AR
dz (2-3:—::“) 2-z-z 1:2-(::—2]
solve [ 41
fa(z)=0—— 11 IKCTPEMYMOB HET
solve, T
a0
VYObIBAET HA Beel 0OMacTH OnpenencHns
solve, T

fa(z)<0 L r<OV2<zVi<T<2

6. Toukk neperuba, BbIMYKNOCTh M BOTHYTOCTb thyHKLWKM

factor 9.(z_1).(z* —2.2+4)

fale)=-L35(a)

3
z* . (z—2)
1
solve [ ]
Top=Fp(2) —— [ 1+/3-1i
1—/3-1i
£:=0.00001
Ting, =1 if £ (Ii“'-fl]_ .s) fi (I,-n_fu + s) <0 |=“aBAAeTcA TOUKOW nepernba”

“aBNAeTCA TOUKOA nepernba”

else
“He ABNASTCA TOYKOW nepernba”

Pucynok 1.13CHuMOK 3kpana 3ananud 6

ve,T

fa2(z)>0 2<aV0<z<1 Q@VYHKUNA BOrHYTa

solve,x
faaz) <0 ——— z<0VI<z<2  @yHKUMA BbINYKIE




€T

Tox
I

Ling,

Pucynok 1.13. CHuMok skpana 3ajaHus 6
Pa3znes «AaropurMu3anus ¥ NPOrpaMMHUPOBaHHE B HHAKCHEPHBIX 32/1a49aX)»
3apanme 1. BeruucanTs 3HaUeHHS CIAEAYIOMUX (PYHKIUI, yUUTbIBasg 00JacTh
OIPEIEIICHHUS:

a)

x+ 2, ecu x < 2

1
y(x) = Y ecin 2 < x < Vbm

sin(x? + 1), ecan x = V571
anax = —3.5, 1.5, 3.2, 5,4/, InV3, log, 10, 2, sin8;
0) y(x) nis BBEACHHBIX TOJL30BATEIICM 3HAYCHHM.
Pemenne:
Ha puc. 1.14a nokazan mporpamMMmHbIil Kon, a Ha puc. 1.140 pesynbTart

BBITIOJIHCHUA ITPOrpaMMBIL.



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) nmporpaMMHbIi KOf; 6) pe3yJIbTaT BHITOJIHEHUS

3amanue 2. /[aH TpeyroabHUK, 3aIaHHBI KOOPJIMHATAMU CBOUX BepIuuH. s
ATOTO TPEYTOJIbHUKA BEIYUCIUTh

— JJIUHBI CTOPOH,;

— TepUMeTp;

— IUIOLLA[Ib;

— BEJMYUHBI YTJIOB B rpaaycax.

Pemienue:

Ha puc. 1.15a moka3zan mporpammHbIii Kon, a Ha puc. 1.156 pesymnbrar

BBITIOJIHCHUA IIPOIrpaMMBI.



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
Xb = &
¥b = 3
¥c =8
Yo =1

BepuvHe TpeyronbHWKE !
Al 8.8 , 1.8 );
B( 6.2 , 3.8 );
C( 8.8 , 1.8 );
OnuHW cTopoH a
p = 17.153

5= 8.8

6) ¥raw @ ud = 18.435 , uB = 116.565 uC = 45.8

= 2.828 , b= 8.8 c= B.325

Pucynok 1.15. . 3aganue 2: a) nporpaMMHBIN KOJT; 0) pe3ybTaT BBITTOJHEHUS.

3ananue 3. B tabnuue 1 npu ABUKEHUU aBTOMOOWISI U3 MyHKTa A B MYHKT B

YCTAaHOBJICHA CKOPOCTb ABMIKCHUA Ha PA3JIMYHBIX Y4aCTKax.



Tadmuma 1

JliiHa yyacTka, KM 15 |5 12 |2 21 17 |21 |3 10 |5
CkopocTb, KM/9 60 |30 |60 |45 [50 |60 |50 [40 |60 |40
OrnpenenuTs:

- pacCTOsIHHE MEXKAY MYHKTaMu A U B,

- BpeMsl MPOXOXKACHUS KaXKI0T0 y4acTKa U o01iee BpeMs B My TH;

- CPEJIHIOI0 CKOPOCTh JIBUKEHUS,

- HOMEpa BCEX YYacTKOB, IpPU JBWKEHHH II0 KOTOPHIM 3aTpPayeHO
MaKCHUMAaJIbHOE BPEMSI;

- IUIMHY U BpeMs MPOXOKIAEHHUS TMEPBbIX 4-X YYAaCTKOB, CPEIHIOD CKOPOCTh
JBH>KCHUS IO 3TUM yYaCTKaM.

Pemenne:

Ha puc. 1.16a mokazan nporpamMMHbIA KOA, a Ha puc. 1.160 pesynbrar

BBIIIOJIHCHUS IIPOIrpaMMBEI.

I numpy 25 Op
l1Arr = np.array([15, 5, 12, 2, 21, 17, 21, 3, 10, 51])

print ("Imuux yyacTxos: ", 1ArYr)

vArr = np.array([&0, 30, &0, 45, 50, &0, 50, 40, &0, 40])

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

3 = np.sum(lArr)

print ("CBmas oMMHa nOyTH: ", 5)
tArr = lArr / vArr
print ("BpeMa npoxXo=EOeHMA y4acTkob: ", np.round(ctArr,2))

T = np.sum(TArr)

print ("Cbmee Bpema B oyTH: $6.3f" % t)

aygV = s Jf ¢
print ("CpeoMAA CKROPOCTE B OVTHM: %6.3LI" % awvgV)

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

print ("¥YHacTxM, Ha Opoe3O OO KOTODPEM 3aTpadeHOo max BpeMA: s indMaxT)

1Arr4 = 1RAyr[0:4]
print ("InMHE [OSpBHX HeTHpeX YHacTKOB: s l1RArrd)
vArr4 = vArr[0:4]

print CxopocTH Ha n
a)

EOBMEY HeTwpex YHacTrRax: ", VArrd)




0)

OnvHe yyacTkos: [15 5 12 2 21 17 21 3 18 5]

CrOpOCTH Ha yYacTkax: [6@ 38 68 45 58 68 58 48 60 48]

OBwaa gnvHa nyTWw: 111

Bpema npoxowieHwA yyYacTeos: [8.25 8.17 8.2 ©.84 9.42 8.28 8.42 9.88 9.17 @.12]
Obwee Bpema B nyTH: 2.151

CpenHAa cekopocTe B nyTu: 51.6681

¥Y4acTKW, Ha Npoesh nNo KoTopuM S3TpaqYeHo max spemA: [4 6]

OnvHE Nepewx 4eTwpex ydacTkoe: [15 5 12 2]

CrOpOCTH Ha NepBHx YeTwpex ydacTkax: [68 38 68 45]

BpemAa NpoxXo¥QeHWA Nepesx yHacTkos: [B.25 8.17 8.2 8.84]
OnwvHa nNyTH NepBwx YeTHpEX yHacTwos: 34

BpemAa B NyTH Mo NEpBEWM YeTwpeMm ydYacTkam: ©.661

CpenHAA cCeOpOCTb N0 NEpBLM YeTwpeMm yYacTekam: 51.429

Pucynok 1.16. . 3aganue 3: a) mporpaMMHBIi KOJ; 06) pe3ybTaT BHITOJIHEHUSI.

3ananue 4. Jlana yucnoBas mocienoBarenbHOCThA; (i = 0,1,2,...1), oOmuid

YJICH KOTOPOH 3a1aeTcst (HOPMYIIOM:

/i
a; =sin(vi+1+ §).

JIJ1s1 5TOM MOCIEI0BATEIAbHOCTH:
- BBIBECTH 3HAYCHHS BCEX €€ YJICHOB;
- IOCUUTATh CYMMY M MPOU3BEJICHHUE DJIEMEHTOB ATOM MOCIIEI0BATEIbHOCTH;
- HAWTH 3HAYCHUS CIICIYIOUIUX BBIPAKCHUM:
aj +a?+a3+as+--+alt?,
sinay + sin(ay - a,) +sin(ag - a; *a,) + - +sin(ay - a, - a, - ...- a,).
Pemenne.

Ha puc. 1.17a noka3zan mnporpaMMmHbIii KoJ, a Ha puc. 1.170 pesynbrar

BBITIOJIHCHUA IIPOrpaMMBEI.



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":ymxa CHMHVCOOE NpDOM3IESOeHMN: %8.5f" % 31)

a= [ @.389 8.629 ©.354 2.894 -8.141 -8.343 -8.524 -B.67 -B.737 -B.876
-8.94 -@.95 -@.993 -@8.997 -B8.978]

Cymma: -6.27276, npoussegeHwe: -8.80828

Cymma cTeneHed wHoekcos: 1.85828

6) Cymma CHHYCOB nNpousBefeHWid: 1.51986

Pucynok 1.17. 3amanue 4: a) nporpaMMHbINA KOJ; 0) pe3yiabTaT BHIMOIHEHUS.

3apanue S. [ GpyHKIUU:

_ 1
f(x)—x+;

Haiitu:

YpPaBHEHHE KacaTEIbHOU B TOUKE Xq = 0.4;

00J1acTh onpeaeneHus GyHKIUU

YPaBHEHHS BEPTUKAJIIBHON Y HAKJIOHHOW aCUMIITOT;

TOYKH IKCTpeMyMa (PYHKITUH, HHTEPBAJIBI BO3pACTaHUs U YObIBAaHUS.
Perenue:
Ha puc. 1.18 mokazan mnporpamMmHbiii Koa, a Ha puc. l.19pe3ynbrar

BBITIOJIHCHUWA IIPpOrpaMMBEI.



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 yi(x, k, b):
z=x*k+hb
return z

¥ = s5p.Symbol("x")

print("eyrreuna Fix): ", F{x))
print("\n06nacTe cnpegenexua:™)
fract = sp.fraction(sp.factor(f(x)))
denomF = fract[1]

print(" sHameHaTenb dyHEUMM: ™
x5clve = sp.solve(denomF)

xZ = xSolve[8d]

print("” ¢yHKLMA HEe onpegensHa B Todke: ", XZ)

» denomF)

x@ = 8.4

print("\n¥YpasHeHWe xkacaTenbHOW B Todke xB = ", x@)

dfF = sp.diff({f(x), x)

print(" npowsscgHas dyHrummM:”, dF)

k = dF.evalf(subs = {x : x@8})

b =f(xe) - k * x@

print( " ypasHeHwe xacaTenbHol: y = X¥5.2f * x + #5.2f" % (k, b))

print("\anaEHEHme BEPTHKANBHOA acMMnToTH: ™)
lim = sp.limit(f(x), x, xZ)
print { “"npegen paseu: ",lim, ", cnegosaTenbHo x =", XJ

print("\n¥pasHeHWe HaknoHHOW acwMnToTH:™)
kl = sp.limit(f(x)/x, x, inf)

bl = sp.limit((f(x)- k1 * x), x, inf)
print(" y = ¥5.2f *x + ¥5.2f" ¥ (ki1, b1})

dF = sp.diff(f(x), x) '
print("\nToukn axcTpemyma $yHruamn:™)

m

x5olveF = sp.solve(dF)

ks YKL 3

x5o0lveF[@]

xl =
x2 = wSolwveF[1]
print(” Toukw skcTpemyma x1 = ", x1, ", x2 =", x2)

d2F = sp.diff(f(x), =, 2)
print(" sTopas npowssogHas dyHeumk:”, d2F)

# SHO I Py nousBodHe y iKOX IKCMpeM

d2F1 = d2F.evalf(subs = {x : x1})
d2F2 = d3F.evalf(subs = {x : x2})

if d2F1 » @:

print (" B TOouke", %1, " - NOKaNbHHA MUHUMYM")
else:

print (" B TOuke", x1, - NoKaNBHHA Makcumym™ )

if d2F2 » @:

print (" B TOouke", %2, " - NOKaNbHHA MUHUMYM")
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)

plt.showi )

Pucynok 1.18. 3aganue 5: nporpaMMHBIi KOJ.

PyHrkuA Fix): = + 1/(x - 1)

OBnacTe cnpegeneHwA:
SHameHaTens $yHELMM:  x - 1
PYHKLUMA He onpefensHa B Todke: 1

YpaBHeHWe KacaTenNeHOW B Touxke x8 = 8.4
npowsscgHan §yHEUMn: 1 - 1/(x - 1)%*2
YPaBHEHWE KacaTeneHoW: y = -1.78 * x + -B.586

YPEEHEHHE EEPTHKEﬂhHGﬁ ACHMMOTOTRI:
npenen pageH. o0, CNefOBaTENbHO X = 1

YPEEHEHHE HAKNOHHOW ACHUMOTOTHE:
y = 1.88 *x + ©.08

Toukn 3xcTpeMyMa dyHKLWK:

TOYEW SKCTpeMyma x1 = @8 , x2 = 2

BTCpanA npousscgHas $yHeumu: 2/(x - 1)%%3

B Touke 8 - NOKanbHHE MaKCUMy™M

B ToYKe 2 - NOKANbHHE MAHAMYM

BoSpacTaeT Ha wHTepsane: (2 < x) | (x < @)

ybueaeT Ha wHTepeane: ({8 < x) & (x < 1)) | (1 < =) & {x < 2))




- fix]

KacaTenbHanA
--~~ HaKknoHHaA acHMnT.
== BEPTWKaNbHaA aCMMNT.

Pucynok 1.19. 3amanue 5: pe3ysbTar BHIIOJHEHUS.
YcTHBIE OIPOCHI

YCTHBIE OMpOChl MPOBOASTCS IMperojaBaTeieM B Hadale HWTOTOBOTO
MPAKTUYECKOTO 3aHATUS 0 KXIOMY pasfieiny. Bonpockl U 3aaHus pUBEICHBI B
pasznene «VIII.  ®OHJIbI OLEHOYHbLIX CPEACTB». [ns mnoATrOTOBKA
UCIIOJIB3YyEeTCSl OCHOBHAsi M JOMOJHHUTENbHASI JUTeparypa MO JUCIUIUIMHE
«MHpopMalMOHHBIE TEXHOJIOTHMY», a Takke HH(opmanus, pasmenieHHas B LMS
BlackBoard.

Bonpockl, Bo3HMKAIOIIME B IMpOLIECCe MOATOTOBKH, CTYACHT MOXET 3aJaTh
MPEToAaBaTeNio 000 Ha KOHCYJNbTAIUAX, JUOO uYepe3 CHelHalbHOE CPElCTBO
LMS BlackBoard.

TecTtupoBanue

TecTupoBaHue OCYIIECTBIACTCS Ha WTOTOBOM 3aHITHH dYepe3 CUCTEMY
BlackBoard. ITpumepbl TeCTOB ajs KaXAOro pasjeiia MPHBEACHBI B B pasjeiec
«VIII.®OHJIbI OHEHOYHBIX CPEJICTB».

CamocrosiTe/IbHBbIC 3aJaHNUS K J1a00paTOPHBIM padoTam

BBITIONHSIOTCS B COOTBETCTBHM C  METOJAMYECKUMHU  YKa3aHUSAMHU K
BBITTOJIHEHUIO JTa0OpaTopHBIX pabot, pa3memieHHbIX B cucteme BlackBoard.
BreimonHeHHBIe pa0OTHl OTHPABISIOTCA TPEMOAABATENI0 Ha TMPOBEPKY uepes
LMSBlackBoard. ITpumeps! 1a00paTopHBIX padOT MO KaXI0W TeMe MPUBEICHBI B

B paszaene «VIIL.  ®OHJIbI OLIEHOYHBIX CPEJICTB».



IV. KOHTPOJIb JOCTUKEHMS LEJEN KYPCA

KonTtposmpyembie OueHoOYHBIE CPeACTBA
pa3aensl / TeMbl Konapl 1 3Tanbl popMupoBaHUS KOMIIETEHIINT TeKyUIu i NMPOMeKyTOYHAS
JTHCIHILTHHBI KOHTPOJb aTTecTalus

3nraet Metoasl 00paboTku | [TpoBepounsIit Bomnpocsr 1-12,
VK-1.1 Bemonaser | nudopmanuu tect (I1P-1) | cemecTp
KpUTUYECKUM  aHanu3 | YMeeT BBIIOJIHATD
o Jlabopartopras
nHpOpMaLNH, KPUTHYCCKIIA aHATTN3

Paszgen 1. OcHOBEI
HWH)XCHEPHBIX
pacueToB B cpejie
Excel

00001IaeT pEe3yNbTaTHI
aHalmM3a TUIS
BBIPaOOTKH CTpaTeruu
JCHUCTBUM C  LIEJBIO
pelieHus

MOCTaBJICHHOM 3aa4uu

nHGOPMaIUH

pa6ota (ITP-6)

O06nmamaeT HaBEIKOM
00001aTh pe3ybTaThl
aHam3a sl BRIpaOOTKU
CTpaTeruu AeUCcTBUM C
LEbIO PelIeHHs
MOCTaBJICHHOM 3aJ1auu

PacuetHo-
rpadudeckas
pabota (ITP-12)

3amanne 1-12,
| cemectp

Paznen 2.
Hcnonr3oBanue
MathCAD mia
pemeHus
MIPUKIIATHBIX 3219

VK-1.2  Hcnons3yer
CHCTEMHBIH TIOJIXO
UL pemnieHns
MOCTABJICHHBIX 3aj]ad;
IMpennaraer crocoObI

HX pCHICHUA

3HaeT METOI CUCTEMHOTO

IIpoBepouHsIit Bompocsr 13-25,
MOJX0/a JJISl PELICHUs

tect (ITP-1) | cemecTp
IIOCTAaBJICHHBIX 3aaa4
YMeerT ucnosb30BaTh
CHCTEMHBIN MOIXOJ TS JlaGopartopHast

peIIeHHS MTOCTaBICHHBIX
3a1a4

pab6ora (ITP-6)

ObnamaeT yMeHIEM
MpeUIaraTh CIroco0bl
peIIeHHS TOCTaBICHHBIX
3ama4

PacuetHo-
rpadudeckas
pabora (ITP-12)

Baganue 13-22,
I cemectp

Paznen 3.
Anroput™MH3aIys u
MPOrpaMMHUPOBAHU
€ B MH)KEHEPHBIX
3a/agax

VK-1.1 Brmmonaser
KPUTHYCCKUA  aHAJN3
nndopmanuu,

0000111aeT pe3yNbTaThI
aHanIu3a IS
BBIPAOOTKH CTpaTeruu
JEUCTBUI C  LIEJIBIO
peueHus

TIOCTaBJIEHHOH 3a1aun

3uraeT Metoasl 00padoTku | [IpoBepouHsIit Bomnpocsr 1-17,
nHpOPMaIUN tect (ITP-1) Il cemecTp
‘YMeeT BBINOTHSTH
KPUTUYECKUM aHAIU3 JlaGopatopuaz
P pa6ora (ITP-6)
nHpOpMALNH
O61a1aeT HaBBIKOM
o 3amanne 1-8,
0000111aTh pe3yIbTaThI
PacuerHo- Il cemectp
aHaIM3a sl BEIPaOOTKH
rpaduyeckast

CTpaTeruu AeucTBuil ¢
LIEJbI0 PELICHUS
[IOCTaBJIEHHOM 3aJ1auK

pabota (ITP-12)

Paznen 4.
IToaroroska
JIOKYMEHTOB B
cpene WORD

VK-1.2  Hcnonw3yer
CHCTEMHBIH TIOJIXOJT
JUISt pemeHns
MOCTABJIEHHBIX 3ajad;
IMpennaraer crocoObI
UX peLIeHus

3HaeT METOI CUCTEMHOTO

[IpoBepounsIit Bomnpocsr 18-26,
HO/IXO0a JJIsl PEIICHUS

tect (ITP-1) Il cemectp
MOCTaBJICHHBIX 33134
VMeeT UCIoIb30BaTh
CHCTEMHBIN MOAXOJ TS JlaGoparopHast

pEIIeHHS TOCTaBICHHBIX
3a7a4

pa6ora (ITP-6)

ObnamaeT yMeHIEM
MpeJUIaraTh Crioco0b
PEIIEHHS TOCTABICHHBIX
3aa4

PacuerHo-
rpadudeckas
pabota (ITP-12)

3ananue 9-10,
Il cemectp

Paznen 5. OcHoBEI
paboThI B ceTH
MNurepner u ¢
0a3aM¥ JaHHBIX

VK-1.1 Brimonusier
KPUTUYECKUM  aHamu3
nHpOpMaLNH,

00001aeT pe3yabTaThl
aHanm3a IS
BEIPAOOTKH CTpaTeruu
NEHCTBHH ¢ LENbIO
pelieHus

[IOCTaBJIEHHON 3a0a4u

3nraeT MeToas! 00paboTku | [TpoBepouHsIit Bompocsr 27-38,
nndopmanuu tect (TTP-1) Il cemectp
YMECT BHIIONHATE JlabopaTopHas Bananue 11-14,

KPUTHYECKUH aHAIU3
nHpOpPMALNH

pa6ora (ITP-6)

Il cemecTp




V. CIIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTepaTypa
1. Cepreesa A.C. ba3zoBbie HaBBIKM PaOOTHI C MPOrPAMMHBIM 00€CIIEYEHUEM B
texuuueckom By3e. I[laker MS Office (Word, Excel, PowerPoint, Visio),
ElectronicWorkbench, MATLAB [3aektponsblii pecypc]: ydeObHOEe mocodue/
CepreeBa A.C., Cunsackas A.C.—  DJEKTPOH.TEKCTOBBIE  JaHHbIE.—
HoBocubupck: Cubupckuii rocyapCTBEHHBI YHUBEPCUTET TEIIEKOMMYHHUKAIUI U
nH(pOpMATHKH, 2016.— 263 c— Pexum JOCTYyTIA:

http://www.iprbookshop.ru/69537.html

2. AradponoBa H.C. Texnomorus pacuetoB B MS Excel 2010 [DnexTpoHHBIH
pecypc]:  ydyebHoe  mocobue/  Araponoa H.C., Kozmop B.B.—
OneKTpoH.TeKCTOBble  naHHble.—  Camapa: Camapckuii rocyaapCTBEHHBIN
texanueckud yHuBepcutet, ObC ACB, 2016.— 97 c.— Pexum pocryma:

http://www.iprbookshop.ru/61434.html

3. 3narononsckuit J.M. OcHOBBI mporpaMMupoBaHusi Ha si3bike Python
[OnexTpoHHBIN pecypc] : yueOHnuk / J[.M. 3nmatononbckuii. — DIEKTPOH. TaH. —
Mocksa: JIMK [IIpecc, 2017. — 284 «c¢. — Pexum jgocryna:
https://e.lanbook.com/book/97359 .

JlonosHuTEILHAS JIUTEpPATypa
1. Kunpgumor B.J[. Hcnonw3zoBanme mnpmioxenus MS Excel mms
MOJICIIMPOBAHUS PA3IMYHBIX 3a7a4 [DnekTpoHHbI pecypc]/ Kunpaumos B.J.—
OnekTpoH. TekcToBbie JaHHble.— M.: COJIOH-TIPECC, 2015.— 160 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/64925.html.

2. Kyapssuer, E.M. Mathcad 11: TlonHoe pyKOBOACTBO MO PYCCKON BEpCHU
[DnexTpoHHBIN pecypc] : pykoBoacTBo / E.M. KynpsiBies. — DnekTpoH.JjaH. —
MockBa : JMK IIpecc, 2009. — 592 c¢. — Pexum pocryna:
https://e.lanbook.com/book/1172

3. Ozeposa I'.Il. Pascal B mpumepax u 3amauax [DIEKTpOHHBIA pecypc| :

yueOHoe mocodbue aysa By30B / I'. I1. O3epoBa; JlanpbHEeBOCTOUHBIN (heaepabHbBIN


http://www.iprbookshop.ru/69537.html
http://www.iprbookshop.ru/61434.html
https://e.lanbook.com/book/97359
http://www.iprbookshop.ru/64925.html
https://e.lanbook.com/book/1172

YHUBCPCUTCT, HH}KCHepHaﬂ mKoJa.- BJ'IaI[I/IBOCTOKZ U3a-BO ]_—[aJ'IBHeBOCTOIIHOFO

dbenepaabHOTO YHUBEPCUTETA, 2014. — 132 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:814299&theme=FEFU

Ilepedyensb pecypcoB MH(OPMAINIMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«HTEepHET»

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

2. OcnoBeiMathCAD. — Pexum J0CTyTIA:
http://old.exponenta.ru/soft/Mathcad/Mathcad.asp

3. CmpaBounuk 10 36Ky Python. — Pexxum gocryma:
https://pythonworld.ru/samouchitel-python
4, CipaBOYHHUK  TIO CYbJ  ACCESS. —  Pexum  nocryna:

http://accesshelp.ru/samouchitel-ms-access/

5. Beenenue B 0a3bl JTAHHBIX. - Pexnm JOCTyIIA:

http://www.mstu.edu.ru/study/materials/zelenkov/toc.html

6. CripaBounuk mo HTML. — Pexxum nocryna:https://htmlbook.ru/html;

Ilepeyenb nHGPOPMAIMOHHBIX TEXHOJIOTHIT M POTrPAMMHOI0 00ecreYeHust

[Ipu ocymecTBieHnH OOpa3oBaTENBHOrO Ipolecca CTYIAEHTaMH U
npo(heccopCKO-TPENoIaBaTeIbCKUM ~ COCTaBOM  HCIIOJIB3YETCS  CIIEAYIoIee
pOrpaMMHOE 00ECTICUeHHE:

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

2. MathCAD.

3. Python, Anaconda.

4. Notepad++.

5. [IporpamMmmHOe oOecrnieueHue dJIEKTPOHHOTO pecypca caiita J[BDY,
BkItouast ObC JIBOY.

6. Marepuansl kypca, pasmenienasie B LMS BlackBoard, uaenrudukarop:
FU50219-00.00.00-1T-01: MudopmalimoHHble TEXHOJIOTUH.


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 ocyuiecTBiaeHMHM 00pa30BaTEIBLHOTO TMIpollecca CTyACHTaAMH U
podeccopcKo-NpenojaBaTeIbCKUM ~ COCTAaBOM  HCIOJB3YIOTCS  CIEAYIOIINe
WH(OPMAITMOHHO-CITPABOYHBIC CUCTEMBI:

1. Hayunas snektponnas 6uoiuoreka eLIBRARY.

2. DIIEKTPOHHO-OUOIMOTEeYHAsI CHCTEMA N31aTehCTBa «JIaHby.

3. DnekTpoHHO-O0nbMMoTeunas cucrema «[PRbooksy.

4. DneKTpOHHO-OMOIMOTEYHAsE cUcTeMa «Znaniumy

5. Uapopmammmonnas  cucrema  "EJJMHOE  OKHO  goctyma

oOpa3oBaTenIbHBIM pecypcam”.

VI.METOANYECKHUE YKA3AHUSA 1O OCBOEHUIO JTUCHUITJIMHBI

1. Onucanme mnoOCJEI0BATEILHOCTH [elCTBUH CTyaeHTa («CUHeHapui
U3y4YeHUsl TUCHHUIIJIMHBDY).

Jlis ycnemHoro u3ydeHus TUCHUIUIMHBL « H(DOpMalnoOHHBIE TEXHOJIOTHUM
CTYJCHTY HEOOXOMMO:

1.Ilpy TOATOTOBKE K TMPAKTHUECKOMY 3aHSITHIO TOBTOPUTH OCHOBHBIE
TEOPETUYECKHE TOJIOKEHUS, U3YUEHHbIE Ha MPEAbLAYLIEM 3aHATHUH, a TaKkXke IpU
HEOOXOJMMOCTH TMPOYUTATh TEOPETHMUECKUN MaTepual, NpPEICTaBICHHbI B
cucreme BlackBoard. Jlanee 03HaKOMUTBCS ¢ HOBBIM TEOPETHUECKUM MaTEPHATIOM
(taroke uepe3 cuctemy BlackBoard), BHUKHYTH B CyTh H3ydaeMoOH MPOOIIEMBI,
MOJITOTOBUTH BOIIPOCHI.

2. Ha mpakTuyeckoM 3aHSTUU THIATEIBHO KOHCIIEKTHPOBATh TEOPETHUUECKHUN
MaTepua, y4acTBOBaTh B 0OCYKICHHUH, 33]JaBaTh BOPOCHI.

3. IIpy noaroroBke K JjJabOpaTOpHbIM pabOTaM Ha OCHOBE MaTEpHalioOB,
npeactaBieHHbIX B cucreme BlackBoard, cuauana monsts 3aganve mabopaTopHO
paboThl, HAUTU TEOPETUUYECKHUN MaTepHuall, HEOOXOAUMBIA NIl pabOThl, U3YUUThH
AJITOPUTM peau3alliy 3a1aHusi, ChOpMYyIMPOBATh BOMPOCHI MIPETOAaBATEITIO.

4. Tlpu BBHITIOJHEHWHU JTAOOPATOPHOW pabOTHl CHayana cHOpPMyIUpOBaTh U
3aJaTh BOIPOCHI MPEMOAAaBaTEeNI0 IO METOJUKE BBIMOJHEHUS palOThI, 3aTeM

BBHITIOJIHUTH 33/IaHHE «I0 o0Opasiy». OTNpaBUTh MPENOAABATENI0 YE€pPE3 CUCTEMY



BlackBoard BeinosiHeHHOE 3ajaHMe HAa TPOBEPKY, OTBETHTh Ha BOMPOCHI
npenojasarens. [lpexnae, yem mnpucTynaTh K BBIIOJHEHHIO CaMOCTOSATEIbHBIX
3aJaHuii, 00QymMaTh QJIrOpUTM HX peanus3anuu, chOopMyIUpoBaTh U 3a4aTh
BOIPOCHI MPETOJABATENIO MO0 CYTH 33JIaHUM, CIUTAaHUPOBATH WX BBIMIOJHEHUE.

5. CamocTosiTenbHbIC 3a1aHUs Ta00PaTOPHON PabOTHl MOXKHO BBITIOJIHSATH Kak
Ha ayJUTOPHOM 3aHSITHH, TaK U CAMOCTOSTEIHHO BO BHeayJIUTOpHOE Bpems. [lpu
TOM pe3yJibTaT UX pealu3alid HEeOOXOJAMMO OTIPaBUTh MPENOAABATENI0 Ha
IPOBEPKY.

6. [Tociae kaxaoro MPakTUYECKOTO 3aHATHS IS 3aKpEIUIeHHs] Marepuaia
HEO0XO0IUMO IIPOMTH MPOBEPOUHEIC TeCTh B crcteme BlackBoard.

7. B Teuenne Hexenu BbIOpaTh BpeMms Uil pabOThl CO CHEHHATBHON
JUTEPATYPOi B OMOIMOTEKE U JIs 3aHATUN HAa KOMITBIOTEPE.

8. CamocCTOATENBEHYIO pabOTy OPTaHU30BBIBATh B COOTBETCTBHH C Tpa(uKoOM
BBITIOJTHEHHSI CAMOCTOSTEIBHON pabOThI, MPUBEACHHOM B IPUIIOKEHUH 1.

2. PexoMeHzauMm 1O  HMCHOJb30BAHHK)  MATEPHAJIOB  Yy4eOHO-
METOAUYECKOIr0 KOMILJIeKkca. PekoMeHayeTcss HCHoib30BaTh METOIUYECKUE
yKazaHusi u Marepuanbl 1o  kypcy «HMHdopmanmoHHBIE  TEXHOJIOTHNY,
pasMmenieHnbie B cucteme BlackBoard, nnentudukarop kypca FU50219-00.00.00-
IT-01: MUadopmaliiOHHbIE TEXHOIOTHH.

3. Pexomenaanuu no padore c¢ Jurepatypoii. Teopernueckuii mMarepua
Kypca CTaHOBHTCA Oojiee TMOHATHBIM, KOTJa JOMOJHHUTEIHHO K paboTe Ha
OPAKTUUECKUX 3aHATUAX, HCMOJIb30BAHUIO Y4eOHO-METOINYECKOTO KOMILIEKCA,
npejacraBiacHHoro B cucteme BlackBoard, usyuaroTrcss M KHUTM M3 CIHCKa
OCHOBHOMW Y JONOJIHUTEIILHON JIUTEpaTyphl. JInTeparypy 1o Kypcy MOKHO U3y4arTh
B OmOmmoTreke, OpaTh KHWUTY Ha JIOM WJIM YHTATh €€ Ha KOMIbIOTEepe (€Ciu 3TO
ANIEKTPOHHBIN pecypc). [lone3Ho MCmoib30BaTh HECKOJIBKO YUYEOHHMKOB, OIHAKO
KeJaTeIbHO MPUACPKUBATHCS PEKOMEHIAIUS MTPETIOaBATEINS 0 BBIOOPY KHUT TIO
KOKIOMy paszaeny. He pexomeHayeTcs «3aydyuBaTh» Marepuai, >KeJlaTelabHO
JOOUTHCS TIOHUMAHU W3y4aeMOW TEeMbl TUCIUIUIMHBI, a 3aTEM HCIIOJIb30BaTh

M3YyYEHHBIA MaTepuall Uil peanu3anuu 3aganui. Kpome Toro, odeHs MOJIE3HO



BBISIBUTH TEHJICHIIMM PAa3BUTHUS TON WM MHOW KOMIBIOTEPHON 1 MHGOPMAIIMOHHON

TE€XHOJOTMM, BBIIEIUTh Il ceOsl HamnpaBieHUs JaJbHEHUIIEr0 W3y4YEeHHUs
MaTepuaina, Uil JOCTIDKEHHs Oojiee TMPOABHUHYTOTO YPOBHS — HM3y4eHUS
JUCHUIUIMHBI.

4. PexoMeHIAIIUM MO MOATOTOBKE K JK3aMeHY. YCIClIHas MOATOTOBKAa K
9K3aMEHY BKJIIOYAeT, C OJHOW CTOPOHBI, JOOPOCOBECTHYIO pabOTy B TeueHHUE
CEMECTpAa, BBINOJHEHUE BCEX 3aJjaHUM MPENOJaBaTelisl, a ¢ ApYyrod — MmpaBUiIbHAs
OpraHu3anys MpOLEecCca HEMOCPEACTBEHHOM TMOJATrOTOBKU. lIpm moaroroeke k
HK3aMEHy HEOOXOJMMO OCBOUTH TEOPUIO: pa300paTh OMPEICICHUS BCEX MOHSATHUH,
IIOBTOPUTH IPUEMBI PELICHUS 3a7a4 C UCIIOJIb30BAHUEM PA3JIMYHBIX IIPOTrPAMMHBIX

CHCTEM. 3aTeM PaCCMOTPECTL HPUMEPLI U CaAMOCTOATCIIbHO PCAIM30BATh 3aJlaHUA U3

Kakaod Tembl. Ilpm »ToMm, ecnm 3amaHus  (QOPMYJIUPYIOTCS  CTYJISHTOM
CaMOCTOATCIIBHO, JOCTUTaCTCA ooJtee HpOI[BHHYTBIﬁ YPOBCHb H3Y4YCHUA
JUCHUIIIINHEIL.
VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
JTACIHUATIAHBI
HaunmenoBanne
IlepeyeHb JTUIEH3UOHHOTO
crnenuaJbHbIX .
N — OcHalIEHHOCTD CNEUAIBHBIX IOMEIeHN | MPOrpaMMHOro odecrnevyeHmus.
. M NIOMeIlleHUH AJI1 CaMOCTOATEILHOM PexBU3UTHI
TTOMEIIEHHMM AT 00TBI MOATBEPXKAAIIET O
CaMOCTOSITeIbHOM pa p
JOKYMEHTAa
padoThI
690922, MynbTUMeAnIHAS Ay AUTOPHUS: 1. Academic Campus 500
[Tpumopckwmii kpaii, r. | [Tomemenue YKOMIUIEKTOBaHO | 2. Inventor Professional
BitanguBocTOK, OCTPOB | CrielMaIN3UPOBAHHOI yueOHOH mebenpio | 2020
Pycckwuit, (mocamouHbIX MecT — 24) 3. AutoCAD 2020
IOy OCTPOB OkpaH ¢ anexTponpuBogoM 236%147 cm Trim 4. MAYA 2018
CarnepHblii, MOCEIOK Screen Line; [Tpoextop DLP, 3000 ANSI Lm, 5. VideoStudio Pro x10 Lite
Asike, 10, kopmyc E, WXGA 1280x800, 2000:1 EW330U Mitsubishi; 6. CorelDraw
ayxa. Ne951, yuebnas [Noncucrema cnennan3upOBaHHBIX KPETIIEHUH 7. Academic Mathcad
ayIuTOpUs AJs obopynosanust CORSA-2007 Tuarex; [Togcucrema | License 14.0
MPOBECHUS BUJICOKOMMYTAIM1: MaTpUUHbIi kommyTaTop DVI | 8. MathCad Education
MPaKTHYECKUX DXP 44 DVI Pro Extron; yamuauTens DVI o Universety Edition
JICKIIMOHHBIX 3aHATHi | BuTol mape DVI 201 Tx/Rx Extron; IToacucrema | 9. Kommac 3D  Cucrema
H ISt ayIMOKOMMYTAIIUH U 3ByKOYCHIICHHS; MPOYHOCTHOTO aHaH3a V16
CaMOCTOSTENIBHOM aKyCcTHYecKasi cucTemMa Jisl oTojo4Horo Montaxa | 10. Kommac 3D  wmonyns
paboTsr. SI 3CT LP Extron; miudpoBoii ayanomnporieccop YITY. TokapHas oopaboTka V16
DMP 44 LC Extron; paciudpenue ist Koatposiepa | 11. SolidWorks Campus 500
ynpasneHust IPL T CR48
690922, MynbTUMeTUiHAS Ay AUTOPHS: 1. Academic Campus 500
[Tpumopckwuii kpaif, | [lomemenne YKOMILIEKTOBAHO | 2. Inventor Professional
r. BnaguBocTok, 0. | CHeLHATH3HPOBAHHOM yueOHOM mebenbio | 2020
Pycckuit, (mocanounbIX MecT — 44) 3. AutoCAD 2020
ITpoexktop 3-chip DLP, 10600 ANSI-m, | 4 MAYA 2018




HaunMmeHoBaHHe
CHenHaJIbLHBIX
MOMeILeHUH 1

OCHAIEHHOCTH CNENHAJLHBIX IOMeEIeHUH

IlepeyeHb JTUIIEH3UOHHOTO
NMPOrpaMMHOro obecneyeHmusl.

ynpaenenusi; OecrpoBognsie JIBC obGecrneueHs
cucreMoii Ha 6aze Touek goctymna 802.11a/b/g/n 2x2
MIMO(2SS).

. U NOMEILeHH I /I CaMOCTOATEIbHOM PexBu3nTHI
TOMEIICHUH ST 00ThI NOATBEPKIAI0IIETr0
CaMOCTOSITeIbHOM pa p
JAOKYMEHTAa
padoThI
m Askc, . 10, | WUXGA 1 920x1 200 (16:10) PT-DZ110XE | 5. VideoStudio Pro x10 Lite
xopnyc E, ayx. | Panasonic; skpan 316x500 cm, 16:10 ¢ om. | 6. CorelDraw
Ne848,  yucOnas | mpuBOIOM; [ Academic Mathcad
ayJuTOpUs JUIA | IOJCHCTEMA  BUACOMCTOYHHUKOB  JTOKYMEHT- License 14.0 .
.. 8. MathCad Education
MIPOBEIECHUS kamepa CP355AF Avervision; mnoacucreMa . o
Universety Edition
MIPAKTUYECKUX BUJCOKOMMYTAaLVH; NoJICHCTEMA | o Kommac 3D  Crcrema
3aHATUH ayJUOKOMMYTall1 51 3BYKOYCHIICHHUS; | 11noupoctrOro ananmsa V16
[IOJCUCTEMA HMHTEPAKTHBHOIO  YIIPABJIECHUS; | 10, Kommac 3D  momyis
oecnposoanbie JIBC obecnedensl cucteMol Ha | YITY. Tokapras 06paboTka V16
b6aze Touek gmocryma 802.1la/b/g/n 2x2 | 11. SolidWorks Campus 500
MIMO(2SS).
HoyTt6yk Lenovo idea Pad S 205 Bra
690922, MynbTUMeAUIHAS Ay AUTOPHUS: 1. Academic Campus 500
[Mpumopckwuii kpaid, r. | [TomerueHue YKOMIUIEKTOBAHO | 2. Inventor Professional
BiranuBocToK, OCTPOB | CrielMalIn3UpOBaHHOM yueOHOM mebenpio | 2020
Pycckwuii, (mocamouHbIX MecT — 26) 3. AutoCAD 2020
TIOJTyOCTPOB ObopynoBanue: 4, MAYA 2018
Canepusiii, mocenok | IIpoekrop 3-chip DLP, 10 600 ANSI-nmm, WUXGA | 5. VideoStudio Pro x10 Lite
Asike, 10, kopryc E, 1 920x1 200 (16:10) PT-DZ110XE Panasonic; | 6. CorelDraw
aya. Ne967, yuebnass | skpan 316x500 cm, 16:10 ¢ 1. npuBogom; | 7. Academic Mathcad
ayIUTOpUS IS KpemieHue HacteHHo-nioTonounoe Elpro Large | License 14.0
MPOBEICHUS Electrol Projecta; mpodeccuonansuas JKK-manens | 8. MathCad Education
MPAKTHYECKUX H 47", 500 Km/m2, Full HD M4716CCBA LG; | Universety Edition
JICKI[MOHHBIX 3aHATHI | MOJCHUCTEMAa BHICOMCTOYHHKOB JTOKYMEHT-Kamepa | 9. Kommac 3D Cucrema
U IS CP355AF Avervision; MOJICHCTEMA | MPOYHOCTHOTO aHayM3a V16
CaMOCTOATENIBHOMI BUJICOKOMMYTAIIMK; MoJIcucTeMa ayanokommyTtarmu | 10. Kommac 3D  moaymns
paboThI. U 3BYKOYCHWJIeHMs; mnojcucrema uHTepakTuBHOro | UITY. TokapHas obpadotka V16

11. SolidWorks Campus 500

B nensax obecrnieueHust crielUaibHbIX YCIOBUNA 00yUYEHUSI MHBAIUAOB U JIUIL C

OTpaHUYEHHBIMU BO3MOXHOCTSIMU 370pOBbs B JIBDY Bce 31aHuA 000pyn0BaHbI

IaH/1yCaMHu,

OCHAallICHHbBIMH

nudramu,

IIOABCMHHUKAaMHU,

TYyaJICTHBIMU KOMHaTaMH,

HABUTAIMOHHOM TMOJIEPKKH.

CIICHNAJIN3UPOBAHHBIMHA

TaOJIMYKAMU

MECTaMH,

MH(}OpMaMOHHO-

VIll. ®OHAbI ONEHOYHBIX CPEACTB

KOII W HANMECHOBAHUEC HHANKATOPA TO0CTHKCHUS
KOMIICTCHIIMHA

HanMeHoBaHMe MOKa3aTesIsl OLleHUBAHUS
(pe3yJbTaTa 00y4eHMs 10 AUCHMILIMHE)

VK-1.1 Breimoanser

nHdopmanmy, 0000IaeT pe3ybTaThl aHaIN3a
JUIA BBIPAOOTKHM CTpaTeTWH ACHCTBHHA C IIETBIO

3HaeT MeTo/ bl 00padOTKH HHPOPMAIIUU

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3

YMeeT BBIIOJIHATh KpHTH‘IeCKI/Iﬁ aHaJIn3 HH(bOpMaHHH

O6J'Ia[[a€T HaBBbIKOM O606IIIaTL pe3yabTaTbhl aHajlu3a Jid

peIleHHs! IOCTABIEHHOM 3a1a4H BEIPAOOTKH  CTpaTerMu  JEHCTBUH C  UENBI0  pPEHICHUS
MMOCTABJICHHON 3aJauu
3HaeT MeTOJ ~ CHUCTEMHOTO  TMOAXOJa  JJIsl  PElIeHUs

VK-1.2 Hcmonb3yeT CHUCTEMHBIH TOIXOA s
pelieHrsT TIOCTaBJICHHBIX 3ajad;

CHOCOOBI UX PELICHUS

TIOCTABJICHHBIX 3aJ1a4

[Ipennaraer

TIOCTABJICHHBIX 3aJ1a4

YMeeT uCnoan30BaTh CHCTEMHBIN nmoaxoa it PpEHICHUA




Koa n HanMeHOBaHMe HHIUKATOPA 10CTHKECHHSA HaumeHoBaHUe MOKa3aTeJIsl OLlCHNBAHUSA
KOMIIETEeHIIHH (pe3yJibTaTa 00Y4YeHHUs 0 NUCIHUILIHHE)

O6namaeT  yMEHHEM  TpeJiaraTh  CHOCOOBI  pEIICHHUS
MIOCTaBJICHHBIX 33124

MeToauueckune PEKOMEHIANUN, OIIPCACTAIONININE NMPOUHCAYPHI OIICHUBAHUS
PE3YJIbTATOB OCBOCHUA TUCHUIIJIMHDBI

OueHoYHbIE CPeICTBA Ul TeKYIlel aTTecTaluu
3amaHus Ui IPOBEPOYHBIX TECTOB
Kaxmomy cryaeHty dopMupyeTcss WHANBUAYAIbHBI TECT, B KOTOPBIA

BXOAUT 2 - 4 3amaHusi, BbIOpaHHBIC CIIy4yallHBIM O0pa3oM M3 OOIIEro CIHCKA.
Kaxnoe 3amaHue BKJIIOYAET CIUCOK BOIPOCOB, HA KOTOPBIE HOJDKEH OTBETUTH
CTyAEHT. JIj1s peanu3aiiuu TecTa UCIOJb3yeTCs 3aJJaHie C MHOTOKPATHBIM BBOJIOM

tekcta. [Ipumep TectoBoro 3amanus (puc. 2.5):

Teno, EbIMyLL|eHHOE EEeLTUKANLHO BEE X, OBMMETCA N0 23K0HY h I:t] ‘hHut W3MepDAITCA COOTEETCBEHHD B
METpaX M CekyHaax. [NA ELIMMCIIEHNA CHOPOCTH HCNONb3yeTeA opwynaw(t) = h' (t). aanA
BEMUCTIEHWA YCKOPEHUA: & (t) = h'' (&).

h(t)=4+8*t-5%t2,

HalTi (pesynsTarsl 3aHecTH B JeCATHYHOM (hODMATE, KOMNMWMUYECTEQ 3HAKOE NOCNe 3anATod 1)

CEODOCTE T2N3 B MOMEHT BpEMEHM £ = 0.4 c: M/ C
YCKODEHWE TEMS 8 MOMEHT EDEMEHM £ = 0.4 c: M,J"CE
B kakol NonosMTENsHBIR MOMEHT EDEMEHH CKOpPOCTE TENa pagHa 3 wu/c: C.

B Kaxoil MOMEHT BPSMEHH TEND 40CTMHET MaKCMMANLHOA BLICOTLL o, 373 BLICOTE
pasHa M.

B Kaxoil MOMESHT BPSMEHH TEND YN3AST Ha 32MMH0 - £, MW 3TOM CHOPOCTE TEna
no aSCOnioTHON BENMYMHE GYOST pasHa H/c.

BaxHo. [ONA EINONHEHWS 3303HWA HeoTX0OMMO NOCTPOWTE FDAMMIM CKOPOCTH M BEICOTHI.

Puc. 2.5. Tlpumep 3ananne mpoBepOYHOTO TECTA

3aganus 1Vl HTOrOBOI0 TECTHPOBAHMS
KaxaoMmy crynenty ¢opMmupyeTcs WHAMBUAYAIbHBI TECT, B KOTOPBIH
BxoauT 20 BOMPOCOB, BHIOPAHHBIX CIy4yalHBIM 00pa3oM u3 oOuiero cnucka. B
TECTE peaJM30BaHbI CIEAYIOIIEE TUIIBI TECTOBBIX 3aJaHUI:
- BBIOOP OJJHOT'O BapHaHTa OTBETA;
- BBIOOp HECKOJIbKMX BaApPUAHTOB OTBETA;

- BBOJ YHCJIOBOI'O 3HAYCHUA.




Paznen «OcHOBBI MH:KeHEPHBIX pacueToB B cpeae Excel»

1. B snekrponHoi# Tabmuiie MicrosoftExcel 3Hak $ mepe HoMepoM CTpOKH B
0003HAYEHUH STYCHKHU YKa3bIBACT HA. ..

a) aOCOJIOTHYIO aJIpecalnio

b) nHawano hopmybl

C) IeHEeXHBIN opmar

d) nHauvango BHeApeHHUs OJIOKA STUEEK

2. «Jlerenna» nuarpammel MicrosoftExcel —ato

a) yCJI0BHBIC 0003HAUCHHS PSAI0B HIIM KATCTOPHUI TaHHBIX

b) mopsitok mocTpoeHus AuarpaMmbl(CIIUCOK eHCTBHIN)

C) PYKOBOJICTBO JIJIsl IIOCTPOCHUS IUATPaMM

d) Tabmuiia aj1st HOCTPOEHUS ArUarpaMMbl

Pazgea «MUcnoab3oBanue MathCAD piis1 perieHust NPUKJIAIHBIX 32129

1. Ykaxxure HOMEp OHIMOOYHOTO oOlepaTopa B MpOTrpaMMe OIpPeeICHUS

BEKTOpA:
a) N:=10
b) i:=1..N

c) Vi=2-i+4+3
d Vi=2-i+3
2. Yto onpenensier cuctemHas nepemenHas ORIGIN
d) HadYaIbHOE 3HAUCHHE MHCKCOB MATPHIL
b) konMuecTBO 3HAKOB IOCIIE 3aMSITON

C) TOYHOCTbH BBIUMCIICHHUI

Pa3nes «AJropurMu3anus U NPporpaMMupPoOBaHie B MHKEHEPHBIX 321a4ax»
1. Kakue u3 mepeuncieHHbIX UACHTU(PUKATOPOB SBISIOTCS JOMyCTUMBIMU B
si3bike Python?
a) Count Num

b) Num 1



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

2. Kakwue 9nciioBpIe 3HaYCHUS JIOIYCTUMBI B si3bIke Python?

a) 456734.45
b) -17890999
c) E+36+
d) 32.0 E-10
e) 8**2

f) 34,2345

3. B pesynbrare BHINOJIHEHUS KOMaH]T
P=1
for k in range(1l,5):
P=P*k;
IIepemennas P nosyuur 3HaueHue. ..

4. YcraHOBHTE B HpaBHHBHOﬁ IIOCJICA0BATCIIbHOCTH KOMAaHAbI, ITO3BOJIAIOIIIHNEC

BBIYHCIIMTD (baKTOpI/IaJI BBCACHHOI'O HATYPAJILHOI'O YHUCJIa 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)

Pazgea «Iloaroroska nokymenToB B cpexe WORD»
1. KonoHTUTy!I — 3TO
d) TEKCT WM PUCYHOK, KOTOPBIN TIeUaTaeTCsl BHU3Y WIIM BBEPXY KKIOH
CTpaHUIbI JOKYMEHTA
b) pucyHOK, KOTOpBI TIeYaTaeTCs BHU3Y WU BBEPXY KaXKIOW CTPAHHUIIBI
JIOKyMEHTA
C) TEKCT, KOTOPBIN MMeYaTaeTcs BHU3Y WM BBEPXY Ka)I0W CTPAHHUIIBI

JIOKYMEHTA



d) TeKcT, KOTOPBIH MMevYaTaeTcsi BHU3Y CTPAHUIIBI, MIIM PUCYHOK KOTOPBI
rieyaTaeTcsi BBEpPXY KaKJOH CTPAHUIIBI TOKYMEHTa

2. Kaxnprit paznen nokymenta MS Word:

a) uMeeT COOCTBEHHBIC TapaMeTPhl CTPAHHUII

b) TompkO OAMH U3 pa3IEIIOB MOKET UMETh COOCTBEHHBIC MTaPaMETPHI
CTpaHUIL

C) HWMeeT OJMHAKOBBIC MAPaMETPhI CTPAHUIL

d) TodBKO pasmen, K KOTOpOMY NMPUHAICIKUT TIEpBasi CTPAHMIIA, MOXKET
MUMETh COOCTBCHHBIC TTAPAMETPhI CTPAHHI]

3. ®dopMaTHpOBaHHUE TEKCTa — ATO

a) MpOIECC YCTaHOBJICHUS MapaMeTPOB (hparMeHTa TEKCTa, KOTOPhIE
OTPECTSIOT BHEITHHIA BUJI TEKCTA B 3TOM (pparMeHTe

b) nporiecc BeipaBHUBAHUS TEKCTA MO MIUPUHE C COXPAHEHUEM a03aIlHBIX

OTCTYIIOB

C) mpolecc KOHBEPTAIMK TEKCTOBOTO (haiisia U3 0aHOTO opmara B Ipyroi

d) mnporecc H3MEHEHHS TEKCTA C IEJIbIO MOBBIIICHUS YATA0CTbHOCTH

Pasznesn «OcHoBbI padoThl B ceTu UHTEpHET U ¢ 0a3aMH JaHHBIX»
1. Mopnenb npeAcTaBiIeHUs TaHHBIX - 3TO
a) Jloruueckasi CTpyKTypa JaHHBIX, XpaHUMBIX B 0a3e JaHHbBIX
0) ®u3nueckas CTPyKTypa JaHHbIX, XpPAHUMBIX B 0a3€ JaHHBIX
B) Mepapxudeckas CTpyKTypa JaHHBIX
r) CeTeBasi CTpyKTypa JaHHBIX

n) Het BepHoro Bapuanra

2. BwiGepure omepaTtop KomaHAael Select, KOTOpBI oOecreunBaeT

BO3MOXXHOCTh YCTPAaHEHUS U30BITOYHBIX 3HAYCHUH.
a) Order by
b) Distinct
c) Where

d) Having



e) Create

KoMiuieKTsI 3ajaHUH IS BHIIIOJTHEHHS Pac4eTHO-Tpaduyeckoii padorsl
no aucuuivinie «ngopmanuoHHbIe TEXHOJIOTHID)

KoMriekTsl 3ajaHuii ¥ pelleHrs OJHOr0 BapuaHTa pacueTHO-TpaduuecKon
paboTsl ipuBeaeHsl B pazaene «III.  YUEBHO-METOJUYECKOE
OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI OBYUAIOIIUXC .

BrlinonHeHHble pacyeTHO-Tpaduueckue paboThl HEOOXOJIHUMO 3aIIUTUTh, HO
MpEeABAPUTEILHO OHU JOJDKHBI OBITH OTHPaBIEHBI MPEINOJABATENI0 HA MPOBEPKY

yepe3 cucremy BlackBoard.

JlabGopaTopHbie padoThl o gucuuiinie «MudpopmanuoHHbIe
TEeXHOJIOT D)
CrpykTypa Kax10i 1a00paTopHOM pabOTHI ClieTyIoIast:

1. Onucanue peanu3alid HECKOJbKMX 3aJlaHMi B KadecTBe oOpasia
paccMaTpuBaeMol TEXHOJIOTHH.

2. 3amaHus 1Sl CaMOCTOSATEILHON paOOTHI.

BrimonHeHHble  mabopaTopHble  PabOThl  HEOOXOIMMO  3alllUTUTh, HO

NPEeIBAPUTEILHO OHMU JIOJKHBI OBITH OTHPABIICHBI MPEMNOJABATEN0 HAa MPOBEPKY

yepes cucremy BlackBoard.

Tunosasi n1aboparopHas padora

«O06padoTKa MHKEeHePHO-TeXHUYecKoil nHpopmanuu B cpene MathCAD»
3aganme 1. BpluucnuTh 3HauYeHUs cienylomuX (QYHKUMN, yduTbIBas 00JacTh
omnpezeneHus (BO3MOXKHBIA BUJ CTPAHUIIBI JJI JAHHOTO 33aJaHUsl IPUBEJEH B MPUIIOKEHUH A):
a)y(x) =x+2, pnax =3, 5.5
b)
x+2, ecimx < 2

1
y(x) = Y ecim 2 < x <Vbm
sin(x? + 1), ecau x >V5m

aasx = —3.5, 1.5, 3.2, 5,v/m, Inv3, log, 10, sin8;
x = 2.
IHopsaoK BbINOJIHEHHS J1200PATOPHOI PadOTHI
1. Co3nath HOBBIM jJokymeHT B cucteme MathCAD u coxpaHuTh €ro moja HMEHEM
Lab 6B manke IT Lab.



2. Ha paboueM mosie BBECTU KOMMEHTapuil «3amanme 1. BroumnciieHye 3HAUEHUM
OYHKLIAM .

3. ns  peanuzanuy JTaHHOTO 3aJaHUS HEOOXOJUMO UCIOIB30BaTh HE MPOCTYIO
MEPEeMEHHYIO, B KOTOPYHO 3aHOCHUTCS HEKOTOpOC 3HAYCHUE WM PE3yJbTaT BBIYMCICHUS
BBIPQXCHHS, a MEPEMEHHYIO, ONHUChIBalomy0 (yHkmuioo. Takas mepeMeHHas MMEET MMS U B
CKOOKaX yKasbpIBacTCs €& apryMeHt: B 3anmucd y(X)y — 9T0 uMms (QYHKLIUH, X — €€ apryMeHT.
Cuavana onumeMm mnpoctyio QyHknuio (3aganme a)y(x) = x + 2 (pucyHok la). Jlannas
(GYHKIUS ONMKMCaHa, HO HE BhIYUCIICHA. J[JI1 TOro 4TOOBI €¢ BBIYHUCIUTh, HEOOXOIUMO 00pPaTHThCS
K HEH C HEKOTOPBIM apryMeHTOM (Ha pUCYHKe 10 (DyHKIHS BBIYHUCISACTCS OT KOHCTAHTHI 3).
Takke B KadeCTBE apryMeHTa MOXKHO HCIIOJIb30BaTh JIIOOYIO TIEPEMEHHYI0, KOTOPOU
IPEIBAPUTEIILHO 3a1aH0 HEKOTOPOE 3HAYCHHE (PUCYHOK 1B)

3)=5 t:=5.5 t)=7.5
6) y ( ) B) y{ ]
Pucynox 1. 3aganne QyHKIUN U BEIYUCICHHUE €€ OT pa3HbIX apTyMEHTOB

4. Oyuknusa y(x) (3amanue b) BBIUMCIACTCSA MO-PAa3HOMY B 3aBUCHMOCTH OT 3HAUYCHHS

2) y(z)=z+2

aprymMeHTa X. AJITOPUTMUYECKH, C MOMOIIBI0 KOHCTPYKIMHECHNM .. TO..MHade €€ MOXKHO
OIKCATh CIEIYIOIUM 00pa3oM:
ecimnx < yroy(x) = x + 2
uHaue ecm 2 < x < \/Elroy(x) = x_iz’
nuauve y(x) = sin(x? + 1)
Ha pucynke 2 mokazaHo onucanue QyHKIMH ¢ UCIOIb30BaHHEM KOHCTPYKIMKL £.
y(z):=if z<2

||:r:+2
elseif 2<x<\/ 3.7
1
r—2
else
|| sin (:r:2 —l—l)

Pucynok 2. Onucanue GyHKIMH C TIOMOIIBIO KOHCTPYKIHH if
5. [lns BBIYUCIEHUS 3HAYCHWH MAaHHOM (YHKIMU B OTIENBHBIX TOYKAaX MOXHO JHOO

UCIOJIb30BaTh KOHCTAHTY BMECTO apryMeHTa, 00 3aHECTH 3HaueHHE B MEPEMEHHYIO, a 3aTeM
BBIUMCIUTD (PYHKIHIO OT 3TOH nepeMeHHO! (pUCYHOK 3).
Y [—3.5): —1.5

t=yw  y(t)=3.772
Pucynok 3. Beruncnenue 3HaueHust pyHKIUU

6. B cioy4yae ecnu HY)KHO BBIYHCIUTH 3HAUEHUS JUII HECKOJNBKHX apTyMEHTOB, MOXHO
CO3/1aTh BEKTOpP JTHUX apryMEHTOB, a 3aTe€M BBIUUCINTh 3HAYeHHWE (PYHKIUH W TIOTYYHTH
pEe3yJbTaT B BHJE BEKTOPA.

a) [lnst BbICTaBKM BEKTOpa HEOOXOAUMO:

- BBECTH €TI0 UMsI U CUMBOJI IIPUCBAaNBaHUs (PUCYHOK 4a);

- BCTABUTh IIa0JIOH MaTpUIlbl, COCTOsIIEN U3 8 cTpok U 1 cTonbua, A 3TOro Ha MaHeNu
MaTpuusr/ TaGamigs BEIOpaTh NUKTOIpaMMy BCTaBMTB MaTPMILy, B OTKPBIBIIEMCS IOJeE
BBIJICJIUTH KypCOPOM 8 CTPOK U OJIMH cToNOell (pUCYHOK 40), pe3ybTaT oKa3aH Ha pUCYHKE 4B;

- B KQKBII DJIEMEHT MAaTPHIIBI 3aHECTH KOHCTAHTY, JJIsi KOTOPOW HEOOXOAMMO MOCYUTATH
3HaYeHHue PYHKUIUU (PUCYHOK 4T).
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—loDooooooooood Vm
S000ooooooodn
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a) 6)| loooooooooooolg) =2 1) -

Pucynoxk 4. BcraBka BekTopa

b) s BeraucieHus 3HaueHU PyHKIMU OT apryMEeHTa-BeKTOpa He0OXOIUMO:

- IBHO OTHCAaTh MIEPEMEHHYI0, B KOTOPOH OyJIeT 3aHeCeH quana3oH U3MEHEHHs UHeKca (B
cucreme MathCADwuymepalus HHICKCOB B MAaTPHUIIAX M BEKTOPAX M0 YMOTYAHHIO
ocymectBisieTcs ¢ 0, 3HaYUT AUana3oH 3HAYEHUH MHJEKCa [l BEKTOpaxX— IIeJIble YncIia U3
unTepBasia ot 0 10 7), Takas nepeMeHHas onuceiBaetcs B Buje i = 0..7 (pucyHok 6a);

- BBIYHMCIUTH 3HA4YCHHE (YHKIUH OT TEPEMEHHOH-BEKTOpa, JJs 3TOr0 B KadyeCTBE
apryMeHTa ()yHKIMU yKa3aTh UMsI BEKTOpa X C WHJAEKCOM i (BBECTH MMsl TIEPEMECHHOM, 3aTeM
HaXXaTh KJIaBUIIy <[>, 3aHECTH UHJCKC 1), pe3yJIbTaT MOKa3aH Ha pUCYHKE 50;

- BBIYHCIISITH 3HAYCHHUE (DYHKIIMK MOKHO M OT OJJHOTO DJIEMEHTA BEKTOpa (PUCYHOK SB)

[0] [—1.5
3.5
—0.97

0.763
y(z)=
( ) 3.772

2.549
Losel z =1.772 ’y(:r ):3.772
2) 7] ) | 2.989 | B) 1 4

Pucynoxk 5. Beiuncnenue GpyHKIUU OT IEpEMEHHOM-BEKTOpa

7. PaccmaTpuBaemas B mpumepe (QYHKIMS HUMeeT oO0NacTh ONpeAeNieHUs X #+ 2, NpU
BBIUMCICHUH (QYHKIUH OT 3TOr0 3HAUEHHUs CHCTEMa IOKa3blBAa€T, YTO IPOM30IUIA OIIHNOKa
(pucyHOK 6).

b W= T o 4 Q= P N B

y(2)=*

Pucynok 6. Ommbka npy BbIUKMCICHUH (PyHKINN

OO0paboTaTh BO3HUKUIYIO OIIMOKY MOXHO C MOMOIIBIO Ol0Ka 00pabOTKH HCKIIOUEHHH
try(pucyHok 7), KOTOPBIM COCTOMT W3 JIBYX YacTeil: OJIOK, IJie pa3MelaeTcsl BhIpaKEHUE, B
KOTOPOM MOXKET BO3HUKHYTh OIIMOKa, W OJIOK [UIsl BbIpakeHUs (onerror), KOTOpoe
HE00XO0/IMMO BBIBECTH Ha CTPAHUILY NPU BOZHUKHOBEHUH OIIMOKH B MEPBOM OJOKE. DTO MOXKET
OBITh CTpOKa TEKCTa, KOHCTaHTa M 1mp. BcraBka Onoka tryocymiecTBisercs uepes
naneaibMaTemaTnka —llporpaMMmpoBaHme—>try.

try

|

on error

H

Pucynoxk 7. biok o0paboTKu HCKITIOUEHUH

B Harmem cityuae Juist yuera 005acTu onpesenaeHus GyHKIMKA, HE0OX0IMMO CO3/1aTh HOBYIO
(GyHKIHIO, KOTOpas BBIUUCISETCS Kak ye peanm3oBaHHas (QyHKIHsY(X)BO BceX Clydasx,
KpOME Te€X, KOrjla BO3HMKaeT omuoOka (mpoucxoaut nenenue Ha 0). [lpu nenenun Ha 0 MOXKHO
BBIBECTH KOHCTAaHTYy OE€CKOHEUHOCTh (MaTeMaTuka — KOHCTaHTE—>0) MU CTPOKY TEKCTa
«notdefinedy». Ha pucynke 8 nmokazano onucanue (GyHKIUU U €€ BBIUMCICHUE OT PA3ITUUHBIX
apryMeHTOB.



f(z)=try f(z)=try

[—1.5
” Yy (T) || 1,-'(1:} 3.5
on error on error —0.97

” 00 “not defined” | 0.763

1(=)=| s

f(3.5)=0.632 £(3.5)=0.632 i'gg

—1.10307 , '
a) f(2)=1-10 6) f(2)="“not defined” B) 2]

Pucynok 8. Yuer obnactu onpeneneHus B pyHKIUH

3aganue 2. Paccuurtarth TEIUIONPOBOAHOCTH KpPEMHHUS JJid 3aJaHHOTO HWHTEpBaja
Temreparyp (BO3MOXKHBIM BUJ CTPaHMLBI AJISl JAHHOTO 3aJaHMs NPUBEACH B MPHIOXKEHHU b).
KonuuecTBo pacueTHbix 3HadeHui - 20, popMyiia BBIYUCICHUS TEIIONPOBOIHOCTH:

A =b- Ao
t - tO
rzae: Ay— TeIIoNpPOBOIHOCTE ISl TeMIIEpaTyphit;
to — Temmneparypa, paBHasi100K;

Ao — TemnonpoBoHOCTE KpeMHUs npH Temneparype 100K, paBnas 884 %;

b— koHcTaHTa, moagOUpaeMas SKCIIEPUMEHTAIILHO, paBHa 33.
Haiitu MuHMManpHOE, MakCUMalbHOE M CpEJAHEE 3HAYEHHE TEIJIONPOBOJHOCTU MJIs
3a/IaHHOT'0 UHTEpBaja TEMIEPATYP.
IHopsiaok BbINOTHEHNS J1a00pPaTOPHOIi padoThI
1. BcraBuTh pa3pbiB CTPAHUIIBL.
2. BBectn koMMeHTapuil «3aganme 2. PacueT TENJIONPOBONHOCTY KPEMHUS
B 3aBUCUMMOCTNM OT TeMIepaTypPbeD.

3. 3agarh 3HaYECHUS KOHCTAHT ty , Ay, b nonucars GpyHkImo A; (pUCYHOK 9).

b:i=33  )\,:=884 t,:=100 A(t):=b- Al

0

Pucynok 9. Onucanue KOHCTaHT U QYHKIUU
4. 3amaTh HauyalbHOE M KOHEYHOE 3HAYEHHUE Juara3oHa TeMIeparyp, BBIYMCIMTBH Iar,

cuuTasi, 4YTo TabynIa 3HAYCHUH JOJKHA cosiepkaTh 20 3eMeHToB (prcyHOK 10)
t,—t,
t,:=300 {,:=900  h:= =31.579
19

Pucynoxk 10. [Tapamerps! pacuera

5. Co3nath nepeMeHHYI0-[H1ana3oH, B KOTOpYo OyIyT 3aHeCeHbl 3HaYeHUs TeMIepaTyp,
OT KOTOPBIX HEOOXOJMMO BBIYUCIUTH TEIUIONPOBOAHOCTH. J[JI1 3TOr0 MOYHO HCIHOJIb30BaTh
CJIEAYIOUIYI0 KOHCTPYKIHIO:

[IepeMeHHasI:=HadaJIbHOe BHadYeHMe, Cllefylliee BHadYEHME .. KOHEYHOoe

BHadYeHne

B pe3ynbrare gaHHOrO NMpHUCBaMBaHMs B IepPeMeHHYI0 3aHOCUTCS JUara3oH 3HaueHu, OT
HaAvYaJIbHOT'O SHAUYEHMsSI0KOHEeUYHOI'O, C INaroM, BBIYHCICHHBIM 10 (opmyie:
clepyKee BHadYeHMe-HadvaJlbHOe BHauveHme. B Ttabnuie 1 mpuBeneHsl MpHUMEPHI
MCIIOJIb30BaHUs JaHHON KOHCTPYKIUH.

Tab6muna 1
dopmyia Pe3yabTatr
t=5,7..17 57 9 11 13 15 17
t=5,3..-5 531-1-3 -5
t =10,15..30 101520 25 30




Jns ¢opmupoBaHus Auamna3zoHa TEMIEpaTyp B 3aJaHHOM HWHTEpBaJieé HCIOIb3YyEeTCs
¢dopmya, npuBeaeHHas Ha pucyHke 11
t=t,,t;+h..ty
Pucynox 11. ®opmyna st GopMupoBaHus AuanazoHa TEMIIEPaTyp
6. Berancnuth 3HadeHuss GyHKuuuA(t)mis chopMUpOBAHHOTO aUAarNa3oHa TEeMIIepaTyp,
TaK)Ke BBIBECTH 3HAYEHUS TEMIIEpaTyp, XpaHALIUXCA B MEPEeMEHHOH t, pe3yNbTaT MOKa3aH Ha

pucyHke 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

Pucynok 12. 3HaueHus TEmIONPOBOIHOCTH JIs 33IaHHOTO0 MHTEpPBAJIa TEMIIEPATYp.

7. CrnemxyeT OTMETHTD, YTO BBIYUCIICHHAS TaKMM 00pa3oM (YHKIUS, XOTh M BBITJISIUT KaK
BEKTOP, BEKTOPOM HE SIBJISIETCS: HENb3sl OOpPaTUTHCA K OTIAEIbHOMY DJIEMEHTY BEKTOpa, HENb3s
MPUMEHSTh (QYHKIUU AJIE MAaTPUIl U BEKTOPOB.

BexTtopa u MaTpuilbl MOTYT OBITH COPMUPOBAHBI Ha OCHOBE JAMCKPETHBIX (YHKIUI OT
CBOMX WHJIEKCOB, JAHHOE CBOMCTBO MOXXHO MPUMEHHUTH JJI TOTO YTOOBI COXPAHUTh PE3YJIbTAThI
BBIUMCJICHHSI 3HAUEHUS TETIONPOBOJIHOCTH A B BUJE BeKTOpa. J{J1s 3TOro HeoOXoaAnuMo:

- CO3/1aTh JUaNa30H U3MEHEHUS UHIECKCA:

j:=0..19

- mpeobpazoBath GOPMYITy BHIYUCICHHS TEIUIONPOBOJIHOCTH OT TEMIIEPATyphl B (popmyiry
BBIYNCIIEHUS TEIJIONPOBOAHOCTH OT HMHIEKCA JJIEMEHTA B BEKTOPE TEMIIEpaATyp: JJIEMEHTY C
uHAeKcoM ( COOTBETCTBYET Temrieparypa t;, dJIEeMEHTY ¢ WHAekcoMm | —t; + h, aJIeMeHTy ¢
uHaeKkcoM 2 —t; + 2 - h, 3JIEMEHTY C UHAEKCOM I—t; + 1 - h, B pe3ylIbTaTe UMEEM:

Ao . Ao
t=t,+i-hl=l=b—o—
t—tg ti+i-h—t,
- 3aHecTH (HOpMYJTy BBHIYHCIICHUS] BEKTOpa-3HaUYeHUN (PYHKIIMUL; HA CTpAHUILy U BBIBECTH

At:b'

pe3ynbTaT (pucyHoK 13a), mpuBBOJI€ UHIEKCOB MCIIOIB30BaTh CHMBOJI< [>.

9. Hanee MOXHO BBIYUCIINTh MAKCUMAJIbHOC, MHHHUMAJIBHOC MW CPECAHCC 3HAYCHUA
(GYHKIMK Ha 3aJaHHOM HWHTEpBAlE  TEMIEpaTyp, HCnoib3ys ¢yHknun max( ),
min( ), mean( )coorBercTBeHHO (pHCYHOK 130).



j:=0..19
. Ao
i ti+hj—1

BekTop 3HaUEHMIA

[145.86 |
125.97
110.854
98.976
89.308
81.51
74.901
69.284
64.45
60.247
56.558
53.295
50.388
47.782
45.432
43.302 max (L)=145.86
41.363
39.591 min (L)=58.344
37.964
2) | 36.465 | 6) mean (L)=89.79
Pucynox 13. Pe3ynbTaTsl BHIYHCICHUHN a) BEKTOP 3HAUCHHUH (DYHKIIUH TEIUIONPOBOAHOCTH;
0) mMprUMeHEeHHE BEKTOPHBIX (DYHKIIUH.

3ananue 3. CpaBHHUTH pacyeTHbIC 3HAYEHUS TEIUIOMPOBOJHOCTH, BBIUYMCICHHBIC IO

dopMynie B TpeblaylIeM 3aJaHUM, CO 3HAYCHUSIMH, MOJYYEHHBIMH SKCIIEPUMEHTAIBHO

(Tabnuma 2).

Tabmura 2
t K A3, Br/(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. BeruucnuTh 3HaYEHUST TEIUIOMPOBOJIHOCTH TIO (pOpMYyJie U3 MPEABIAYIIETO 3aJaHus IS

MIPUBEIEHHOTO B Ta0JMIIEe JUana30Ha TEMIEpaTyp.
2. [locunTaTh OTHOCUTEIBHYIO MOTPEIIHOCTH BBIYUCIEHUH IO (hopMyIie:

_ |xﬂ—x|

6 +100%

Xn

IJle: X — OllEcHUBaeMas BEJINYNHA;
X;— €€ JIENCTBUTENLHOE 3HAYECHUE.

3. Haiitu MHUHUMAJIBHYIO U MAKCUMAJIbHYIO TOTPCHIHOCTDb BBIYHCIICHUI.



4. Cnenath BBIBOJ O MaKCHMAJIbHOW MOTPEITHOCTH B Pacue€THOM HMHTEpBAJIE TEMIIEpaTyp
(m7st mpeABIYIero 3adaHust).
Bo3MOxkHBIN BUJ CTpaHULBI U1l JAHHOTO 3aJaHus PUBEIEH B MPUIIOKEHUN B.
Iopsinok BbINOJIHEHUS JIA00OPATOPHOH PadoThI
1. BcraBuTh pa3pbiB CTPAHULIBI.
2. Beectn komMMeHTapuii «3amarme 3. CpaBHEeHME C 5SKCIEPUMEHTAJbHBMA
IAHHBIMIM».

3. 3amaTh HaYaIbHOE U KOHEYHOE 3HAUEHHs TUara3oHa TeMIeparyp, Iar o TeMrepaType
(pucynok 14)

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

Pucynok 14. HavanbHasi, KOHEUHasi TEMIIepaTypa, mar
4. Tlomyunth A;pacueTHbIC 3HAYCHUS TEIUIONPOBOJHOCTH B BHUAC BEKTOpadyHKIIUH,
KOJIMYECTBO AJIEMEHTOB B BEKTOpe 15, KaKk M KOJUYECTBO CTPOK B AKCIICPUMEHTAIBHON TabIuIIe
(pucyHok 15).
1:=0..14 A_::b-#
i t,+h-i—1t,
Pucynok 15. @yHKuus sl BBIYUCIEHUS PACYETHBIX 3HAYEHUN TETIONPOBOIHOCTH
5. IMmopTupoBaTh OSKCICPUMEHTAIBHBIC 3HAYCHUS TEILIOMPOBOJHOCTH W3  (haiina
ExcelLab_2.x1sx. Jlns storo:

- BCTaBUTh HMs TMEPEMEHHOM, KyJa HYXHO 3aHECTH 3HAYCHUS IKCIEPUMEHTATbHBIX
JTAHHBIX, U BBECTH CUMBOJI «:» (pUCYHOK 16)

Pucynok 16. BctaBka uMeHu pyHKIUU

B

- IepeiiTH Ha MaHeNls BBOK/BEBOK, KIMKHYTH 110 THKTOrpaMMe READEXCEL -~
- B OTKPBIBIIIEMCSI OKHE 3a/1aTh (pucyHok17a):
MMst darina (depes KHONKY 0030p) - ...\Lab 2.xlsx
Cron6us! (CTONOEL, /1€ PACIIONOKEHBI SKCIIEpUMEHTaIbHbIE 1aHHbIe) — B-B
CTpoxm (CTPOKH, I/I€ PacIONIOKEHbI IKCIIEPUMEHTaIbHbIE JaHHbIE) — 36-50
[Tocne knaMka Mo KHONKeBCTaBMTE, Ha CTpaHUIly OyleT BcTaBieHa (QYyHKIUS MMIOPTa
(pucynok 170).

) READEXCEL = | B o)

Wun daiina: \Lab_2.xlsx 0630p...

Cronbus:  B-B
Crpoks: 36- 50|
Auanasow:  task 11B36:836

MpeAsapHTENSHaI NROCMETR: 100% (= - +

A B C ] E F
146/ 1200 5.7 3.19066147 9.9999999¢| 0.10
|47/ 1300 248 117886171 0.1099999¢ 0.11
148 1400 235 4.5106382¢ 0.119999¢%¢ 0.12
149 1500 228 21| 8.6090225!

task 1l . task3 | Jluci3

a)L [ soseims Omwera " 6)
L.:=READEXCEL(“.\Lab_2.xlsx”, “task_1!B36:B50”)

Pucynok 17. UMnopt nanHbIX a)popmupoBanue GyHKIUN UMIIOPTa 0) pe3ysbTar
6. BeiBecTH U moJamucaTh 3HAYCHHUs PACUETHBIX M HKCIEPUMEHTAIbHBIX JTAHHBIX (PHUCYHOK
18).



PacyeTHble 3HAYEHWUA BKCI'IEPMMEHTEIJ'IbH bl€ 3HGYEHUA

[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 pacyeTHBIX U 3KCIIEPUMEHTATBHBIX JaHHBIX
7. BBIYMCIUTH MOTPEIIHOCTH BBIYUCICHUS IO POopMyJIe, ISl STOTO:

- TIOCYMTaTh NOTPEIIHOCTh 0Oe3 HCHONb30BaHMs (YHKIMM MOIylb pHUCYHOK 19a
(TTOCKOJIBKY OHa OmpejeNieHa TOJBKO /ISl CKAJIIPHBIX 3HAYCHUH, B HALIEM CIIy4ae BBIUYMCIICHUS
OCYIIECTBIISIIOTCS C BEKTOPAMH);

- TpeoOpa3oBaTh pe3yJbTaT B MPOLEHTHBIA (opMmaT, A ITOrO MEPEeUTH Ha MaHeIb
dopMaTupoBaHMe ¢opMyn u BMecTo OBmero ¢opmara BbOpaTh (popmar IIporeHT

B 8 ] N
SO000007% (MPoUErT) - papoke yCTAHOBUTH BBIBOL YHCHA C JABYMS 3HAKAMH IIOCIE 3aISTOH C

TIOMOILBIO AJIEMEHTA CIiucKa o0 (2] , pucyHOK 196.

ﬂOFpELLIHOCTb BeIMMCNEHWNA

—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 1.25
A= L4 _ —0.016 A LA _ —1.57?}7%
Lo | _0.039 L. —3.89%
—0.024 —2.36%
—0.032 —3.19%
0.012 1.18%
0.045 4.51%
0.086 8.61%
N | 012 | ) | 12%

Pucynok 19a. Berarcnenue morpenrHocTy: a) B 00iem Gopmarte; 0) B mpoIieHTHOM GopMarTe.

- IPUMEHUTH (QYHKIHIO MOAYJb ISl KaKJIOTO DJIEMEHTa BEKTOpa, 3TO MOXHO CHEJaTh,
UCTIONB3YI0 (popMyry, Toka3zaHHYH0 Ha pucyHke 20, Takke HEOOXOAWMO YCTAaHOBHUTH IS
3HAYECHUM MPOIICHTHBIN (pOopMaT U JBa 3HAKA TOCIIE 3aISITOM.



[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%

Pucynoxk 20. [lorpemHocTs BeIYMCIEHUN: 0) HHTEPBAJI U3MEHEHUS TEMIIEPATYDP.
8. BbIUMCINTh MAKCHUMAJIbHYIO U MUHUMAJIbHYIO IIOIPEIIHOCTh (pUCYHOK 21)

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

Pucynok 21. MakcuMasnbHasi 1 MUHUMajlbHasi IOIPEIIHOCTh BBIYUCIEHUN
9. Ilpoananu3upoBaB TaOIMIly C MOTPELIHOCTAMHU (IPEABAPUTEIHHO OKA3aB PAAOM C Hel

HWHTCPBAJI UBMCHCHUS TCMIICPATYP, KaK IIOKa3aHO HAa pPUCYHKC 21), MOXKHO CACJIAaTh CJICAYIOIINC

BBIBOJIbI:

- IpU TeMIeparypax MeHbIux win paBHbIX 100 K npemioskenHast pacuerHast popmyina He

MOYKET UCIOJb30BATHCS /ISl BBIYHUCIIEHUS TETJIONPOBOIHOCTH;

- npu temneparypax Oonpmux 200 K u menpmux 1500 K nmorpemHocts He mpeBbilIaeT
5%, TO ecTb B JaHHOM Juana3oHe (opMylia JOCTaTOYHO XOPOIIO COOTBETCTBYET
HKCIEPUMEHTAIbHBIM JaHHBIM;

- IpH TemnepaTypax MeHbIuX win paBHbIX 200 K, a takxke Oonpmmx uinu paBHbeix 1500 K
NOTpemHocTh npesbimaer 12%, 1o Gopmyiay BBIYMCIEHUS TEIUIONPOBOJHOCTH HEOOXOAMMO
YTOYHUTH JUIS TaHHOTO Mana3oHa TEMIIEparyp.

[10.5% | [ 200]

1.45% 300

0.98% 400

4.29% 500

4.82% 600

4.29% 700

1.25% 800
A_::abs(d_): 1L.57% | t:=t,+i-h=| 900
' ’ 3.89%| 1000
2.36% 1100

3.19% 1200

1.18% 1300

4.51% 1400

8.61% 1500

[12% | | 1600 |

Pucynok 21. JlanHble 171 aHAJIM3a MOTPENTHOCTEN
CamocTosiTeIbHO peaTu3yiTe BBIBOJ PEKOMEHJAIMH M0 HCIOJIb30BAHUIO PACUETHOM
(GbopMyIIBl U TETUIOMPOBOIHOCTH B 3amaHuu 2 (¢ moMoripio Omoka if), BcraBuB €€ mocie

BBO/JIa I'paHUI] JUAIIa30HA TCMIICPATYDP.



Kpurepuu oueHkH TeKylei aTrecTalui CTYACHTOB

Kpurtepum onenku recra

Ouenka IIpoueHT BHINOJIHEHUSA
HEYIOBJIETBOPUTEIHLHO <50%
YJIOBJIETBOPUTEIBHO 50%-64%
XOPOLLIO 65%-79%
OTJINYHO 80%-100%

Kpurepuu oueHku pacyeTHo-rpapuyeckoi padorbl

v' 10-8 0amioB BBICTABISAETCA CTYIAEHTY, €CIM CTYIEHT IOJHOCTBIO
BBITIOJHIII pacu€THO-Tpaduyeckoe 3ananne. GakTruueckux ommoOOK, CBA3aHHBIX C
MOHMMAaHWEM TMPOOJIEMbl, HET; BBITIOJHEHBI BCE JTalbl pealu3allid 3aJaHui;
CEMAHTUYECKUX M CHHTAKCHYECKHMX OIIMOOK B MpOrpaMmax HET; BbIJIEPKaHbI
npasmia opopmieHus 3aganuid. [Ipu 3ammTe CTyIEHT OTBEYaeT Ha BCE BOMPOCHI
IpernoaaBaTels.

v’ 7-6 6aioB — paboTa BBINOJHEHA IIOJHOCTHIO; €CTh HE3HAYMTEIIHLHBIE
MOTPEIIHOCTA TPU PeaTu3aliy OTICIBHBIX 3JIEMEHTOB 33JaHHi, B MporpamMmax
win B ¢opMmyrax; BblIEpKaHbl TpaBwia odopmiieHust 3agaHuil. [lpu 3ammre
CTYZCHT OTBEYAET Ha BCE BOMPOCHI MPEIMO1aBaTesl.

v' 5-4 Gamra — pabGora BBIOJHEHA IOJHOCTHIO, €CTh OMIMOKH TIPH
peanu3auy OTAEIbHBIX JIEMEHTaxX 3aJaHui, B IporpaMmax Wid B 0(OpPMIICHUH,
CBSI3aHHBIC C HETIOHMMaHUEM (OPMYIUPOBKH 3anaHus. [Ipu 3ammre CTyIeHT He
oTBeyaeT Ha 1-2 Bompoca nmpenoaaBaTers.

v' 1-3 6amna — paboTa BBITOJIHEHA HE MOJHOCTHIO. JIOMyIIEHbI OIHOKH TPH
peann3annuy HECKOJIBKUX 3aJlaHu#, B porpaMMax Wi B 0OPMIICHHUHU, CBSI3aHHBIC
C HEYMEHHEM HCIOJIb30BaTh WHCTPYMEHTOB MH(POPMAIMOHHBIX TexHosoruid. [Ipu

3aIIUTEC CTYACHT HC OTBECYACT 60.1'[66, yeM Ha 2 BOIIpOCa MperogaBaTciIA.

OueHo4YHbIE CpeICTBA sl IPOMEXKYTOYHON aTTecTAlluU
IIepeyeHb THIOBBIX BONPOCOB K IK3aMEHY, IEPBbIH CEMECTP

1. OcHOBHBIE NPUHIUIIBI PYHKIIMOHUPOBAHUS SIEKTPOHHBIX TAOJIHII.

2. Mogenp ssuelKu AIEKTPOHHOM TaOJINIIBL.



3. Tunbl AaHHBIX, JOMYCTMMBI B OJJIGKTPOHHBIX Tabnuuax. BBox wu
KOPPEKTUPOBKA 3HAYCHUH B SUYECHKY.

4. Wcnonp3oBanue (opmMyn B IJIEKTpOHHBIX Tabmumax. BBox w
KoppekTupoBka dhopmyi. [lepecuer hopmy B 2JIEKTPOHHOM TaOIUIIE.

5. Tlonsarue ¢popmara stuetriku. OCHOBHBIE CpeCTBA (OPMATHPOBAHUSI.

6. Hcnonp3oBaHME MMEH U KOMMEHTAPUH IS STYCUKH.

7. Hcnonb3oBaHue cTaHIapTHBIX GyHKUMA B ¢opMmyrnax. 3aHEceHUe
uHbOpMaIlMU B SUEUKY OSJCKTPOHHOW TaONHIBI B 3aBUCMMOCTH OT 3aJlaHHOTO
YCIJIOBHSI.

8. Hcnonp3zoBaHue cTaHIapTHHIX (YHKIUN B cpele 3JIEKTPOHHBIX TaOIIuLL.
Onepanuu HaJg MacCCUBaMU JAHHBIX.

9. Ilonsitue aOCONIOTHOM M OTHOCHUTEIBHOM ajpecalii B 3JIEKTPOHHOM
tabnuie. [I[puMeHeHne abCoIIOTHON apecaliu sUYeeK.

10. I'papuueckoe mpencraienne TabmuuHoi wuHbopManuu. I[locTpoenue
rpaduKoB U AUArpamm.

11. CrangapTHble (QyHKIMH pabOThI C MACCUBAMHU.

12. Ucnons3oBanne wuHcTpyMeHta «llouck pemenuss» u  «llomgbop
napameTpOBY.

13. OcHoBHBIE 00BEeKTHI B cpeme Mathcad: KkoHcTaHTa, TIepeMeHHas,
orepatop, QyHKIIHs, KOMMEHTapuu, COOOITIEHUsI 00 OmMoOKax.

14. Oneparopsl Mathcad, nognepxuBaromne uarepgeiic noap3oparens (BBOA
Y BBIBOJ] 3HAUEHUI KOHCTAHT, IEPEMEHHBIX, (PYHKIIHI, OIIepaTOpPOB)

15. CtpykTypa skpaHa mnpu pabotre B cpeiae Mathcad: okna ¢ pabounmu
JIOKyMEHTaMH, MEHIO, TAaHEJIN UHCTPYMEHTOB, MMAHENIb COCTOSIHUS U JIp.

16. Ckausip, BEKTOp, MaTpulla U COCTaBHOUM MaccuB B cpene Mathcad.

17. Metoasl moucka KOpHEW anreOpandyecKkux ypaBHeHUU B cpene Mathcad
(rpadmyeckuii, YUCICHHBIA U AHATUTHYECKUI METOIbI).

18. MeToapl pemieHrs CUCTEM JIMHEHHBIX anreOpandyecKux ypaBHEHUH B

cpeae Mathcad.



19. MeToapl pelieHusi CUCTEM HEIMHEWHBIX anreOpanvyeckux ypaBHEHUH B
cpeae Mathcad (YnucneHHBINM U aHATUTHYECKHUE METO/IBI).

20. Cytb pynkuuii root u Find cpege Mathcad.

21. MeToibl MOMCKa MUHIMYMOB U MakCUMyMOB (hyHKIui B cpeae Mathcad
(rpaduyueckuii, YMCICHHBIA U AHATUTUYECKUI METO/IBI).

22. Tunbl rpadukoB B cpeae Mathcad.

23. Crioco6bl rpaduyeckoro OToOpakeHUsi BEKTOPOB W MATPHUIl B cpefe
Mathcad.

24. Orobpaxenue (yHKIMOHAIBHBIX 3aBUCUMOCTEN B cpene Mathcad.

25. [Ipuniunel popMaTupoBaHus ABYMEPHBIX rpadukoB B cpeae Mathcad.

IlepeyeHb THIIOBBHIX BONMPOCOB K IK3aMeHY, BTOPO# ceMecTp

1. TlonsTHE anropuT™Ma U IPOrPaMMBI.

2. CTpyKTypa mporpaMMel.

3. llenble u BemecTBEHHBIE TUMHI JAHHBIX. Oniepanny HaJl HUMHU.

4. Omneparopbl IPUCBauBaHuUs, BBOJA U BbIBOJIA.

5. YcioBHBIN onepaTop.

6. OmnepaTopbl MOBTOPEHHUS.

7. ANTOpPUTMBI BEIYHCIICHHS CYMM M TIPOU3BEACHUIA.

8. ANTOpUTMBI CTATHCTUYECKON 00paOOTKM JaHHBIX.

9. CrpyKTypupOBaHHbBIE THUIIBI JIaHHBIX: OJJHOMEpPHbIE MaccuBbl. Omnepauuu

BBO/JIa U BBIBOJIA.

10. Onepanu  Hajx MaccuBamH: Tepedop, TMEpPEeCTaHOBKAa AJIEMEHTOB,
KOIMPOBAaHUE MACCUBA LIETUKOM.

11. Onepauuu HaJl MacCUBaMU: yJIaJIeHUE U BCTaBKa 3JIEMEHTOB MacCHBa.

12. CtpykTypUpOBaHHBIC THIbl JTaHHBIX: JIByMEPHbIE MACCHUBBI. THUIOBBIE
orepalyy HaJl MAaCCUBAMH.

13. JIBymepHble MaccuBbl. ApudMETUYECKHE ONEpAlMK HaJ MaTpUIIAMH U
BEKTOpPaMHU.

14. OcHOBHBIE MOAYJIHM, NMPUMEHSEMbIE B MHXKEHEPHBIX U MaTeMaTHYE€CKUX

pacuerax.



15. Pemienrie ypaBHEHUM, CUCTEM YPaBHEHUN U HEPABEHCTB.

16. CuMBOJIBbHBIE TPEOOPa30OBAHUS.

17. I'papuueckre BO3MOKHOCTH U3y4aeMOro S3bIKA.

18. MHoropyHKIHOHANBHBIA TeKCTOBbIM pemakTop Word. Tumbl 0ObEKTOB,
BKJIFOYaeMbIe B TOKyMeHT Word.

19. [IpeacraBnenue TeKkcTa B peAakTopax. BBoa, KOppeKTHpOBKa U
dbopmaTrpoBaHUEe TEKCTA.

20. [TonsTue a63amna B pexaktope. OCHOBHBIE XapaKTEPUCTUKH ab3aria.

21. Ilonarue o ctuie ab3aua. Mcnonp3oBaHue 3arojoBKOB Pa3HOTO YpOBHS
JUISL CO3JJaHUsI CTPYKTYPBI JOKYMEHTA.

22. llpencraBnenne wHpOpManmu B Buae Tabmur B cpeae Word. BeraBka
tabnui. BBoa nungopmanuu B Ta0IHILy.

23. V3amenenue cTpykTypsl Tabmuisl B cpene Word. BeraBka/ynanenne cTpok
u ctononoB. opmaTupoBanue Tadaul. Beiunciaenus B Tabnuax.

24. PucoBannple  00bekThl  Word.  BcTaBka,  KOppEeKTHpOBKa  H
dhopMaTHpPOBaHNE PUCOBAHHBIX OOBHEKTOB.

25. BeraBka u (hopmMaTUpOBaHHE MAaTEMAaTHUYECKUX (POPMYIL.

26. CpenctBa aBTOMaTHM3anMu pabOTHl MOJB30BaTeNss B penakrope Word:
OTJIaBlIEHUE, HyMepanus 00bEKTOB U Tp.

27. Jlornyeckas opranusaiusi 0a3bl TaHHbIX.

28. lnpopmarimoHHbIe OOBEKTHI.

29. Tunsl cBsi3eit MHPOPMAITMOHHBIX OOBEKTOB.

30. Jloruyeckas CTpYKTypa pPeNSIIIMOHHON 0a3bl TaHHBIX.

31. S3bIK CTPYKTYPUPOBAHHBIX 3aIIPOCOB IS pesssiuoHHON Monenu (SQL).

32. CtpykTypa 3amnpoca

33. 3anpockl Ha BHIOOPKY.

34. 3anpockl Ha BIOOPKY U IPYNIIOBbIE (PYHKIUH.

35. BroskeHHbIE 3ampOChl Ha BHIOOPKY.

36. Mexanusm BeO-mmorcka: OCHOBHBIE KOMITIOHEHTHI.



37. OCHOBHbIE TIOMCKOBBIE CHCTEMbl, OPHUEHTHUPOBAHHBIE Ha pPa3IUYHbIC
SI3BIKOBBIE IPOCTPAHCTBA.

38. OcHoBHBIE MpaBWIIa (HOPMUPOBAHHMS 3aIIPOCOB B MOMCKOBBIX CHCTEMaX.

Tumnosbie 3aJaHUA K IK3aMeHY, IePBbIA ceMecTpP

1. CpenctBamu Excelmoctpouts rpaduk ciemayronieii pyHKIHH:

F(x)= 0,1x3—-3-x+3, x [-2;2].
2. CpencrBamu Excelmoctpouts rpaduk cienyromeid GyHKITUH:
F(x) = sin(0,3x) - cos - (0,2x) - sin®(x), x [0°;360°].
3. CpeactBamu Excelnoctpouts rpaduk cieayromiei GyHKIHUH:
F(x) = In(x*+1)—x%+10, x €[-1;3].

4. CpencrBamu Excel pemmwmth cnemyromiyro 3amady: wapuk oOpocaiom ¢
svicomwl h ¢ Hynesoii nauanvHotl ckopocmoio. Ilocuumamy, yepe3 CKOILKO CEKyHO
wapux ynaoem Ha 3emnio. [locmpoums epaguk 3asucumocmu 6blCOmMbl WAPUKA
HAO 3eMieti Om 6pemMeHU.

5. CpexacrBamu EXCelBBIMUCIUTS ClIEIyOIICEe MATPHYHOE BBIPAKCHHUE
(pa3mep matpuit A u C — nHa n, pazmep BekTopa B — n, MaTpuiibl U BEKTOpa
3aMOJHUTH CIIy4ailHbIMH yuciaamMu ot 1 110 6):

(4-4%2-C—Ct-A"1)-B.

6. CpencrBamu EXcelpprarciuTs ciienyroinee MaTpUIHOE BhIPAKCHHE
(pa3mep matpuit A u C — nHa n, pazmep BekTopa B — n, maTpuiibl U BEKTOpa
3aMOJIHUTH CIy4alHbIMU YuciaaMu OT 1 110 6):

(6-43-C*=C1-(4-C)-A™Y)B.

7. CpenctBamu EXcel pemmts crieayronyro cucreMy JTHHEHHBIX YpaBHEHUIH

(C TTOMOIIIBI0 MATPUYHOTO BEIPAKCHHS ):

2X1 — Xy — X3+ 3x, = 1,
4x, + 5x, —x3 + x4, =5,
X1 —3Xy — X3 — X4 =9,
2Xy — Xo + 2x3 — 12x, = 2.

8. CpencrBamu EXcel pemmts creayroniyo 3aaaqy:
Ha mebenvnoui pabpuxe uzeomasnuearomes nams U008 NPOOYKYUlU. CHOJbL,

wiKagul, ousan-kposeamu, Kkpecia-kposamu u maxmol. Hopmel sampam pecypcos:



mpyoa, OpeBecuHvl U MKAHU HA NPOU3BOOCMBO eOUHUYbL NPOOYKYUU KAHCOO020

8UO0a npuseoersl 8 ciedyroujeli maoauye:

Pacxox pecypca
HA eIMHUILY MPOAYKIHH
Hauvenosanue (B YKa3aHHBIX eIMHUIIAX U3MEPEHUA) 3amac
pecypea AUBAH- | KpecJo- pecypea
croa | mkadg KPOBATD | KPOBATE Taxra

Tpyno3arpatsl (der.) 4 8 12 9 10 3690
Jpesecuna (m°) 0,4 0,6 0,3 0,2 0,3 432
Tkanb (M) 0 0 6 4 5 2400
[TpuObLIb OT BBIITyCKA )
1 m3penus (y.e.) 8 10 16 13 17
Hpexexitblii 0Gbem 480 | 80 | 180 120 | 100 :
BBITTyCKa (IIIT.)

B smoti oce mabnuye ykasamel 3anacel pecypcos, Komopwvie mMo2ym Ovlmb
UCNONIL306AHbL 8 MeyeHUue paboue2o OHs, GeIUYUHbl NPUOLLIU (8 YCIOBHLIX
eOUHUYAx) om BblNYCKA O0O0HO20 U30EIUS KANCO020 6U0d, a MAaKice 3a0aHbl
npeoevl 00beMO8 U320MOBAEHUSL KAHCO020 8UOA NPOOYKYUU.

Tpebyemcsi onpedenumv 00veMbl NPOUBOOCMBA NPOOYVKYUU MebenlbHOU
¢abpukoii 6 meuenue paboueco OHA, eapanmupyrwue e MAKCUMATbHYIO
npuobbLIL.

9. CpencrBamu EXcel pemuts criemyroriee ypaBHeHHE:

0,1x3—-3-x+3=0.

10. CpencrBamu Excel pemuts cienyroiee ypaBHeHuE:

In(x?+1)—x*+10=0.
11. Cpencreamu MathCAD noctpouts rpaduk ciaemyroiei GyHKINu:
F(x)= 01x3—-3-x+3, x [-2;2].
12. Cpencreamu MathCAD noctpouts rpaduk cieayromield GyHKIUN:
F(x) = sin(0,3x) - cos - (0,2x)sin?(x), x €[0%;360°].
13. Cpencreamu MathCAD noctpouts rpaduk ciaeayroiiei GyHKINu:
F(x) = In(x*+1)—x%+10, x €[-1;3].

14. Cpencreamu MathCAD BBIYHCIUTD CIIEAYIONICE MATPUIHOE BHIPAKCHHE

(pa3mep matpun A u C — nHa n, pa3Mep BekTopa B — n, Matpuiibl 1 BEKTOpa

3aMOJIHUTH CIy4alHBIMU YucaaMu OT 1 110 6):



(4-42-C—-C1t-A"Y)-B.

15. Cpencreamu MathCAD BbIYHCINTE CIIEAYIONIEe MATPUIHOE BHIPAKEHHE
(pa3mep matpunl A u C — nHa n, pa3Mep BeKkTopa B — n, Matpuiibl U1 BEKTOpa
3aMOJHUTH CIIy4ailHbIMU yuciaamMu ot 1 110 6):

(6-43-C*-C1-(A-C)-A™Y)B.
16. Cpencteamu  MathCAD pemuth CHEAYIOIIYI0 CHCTEMY JIMHEHHBIX

YpaBHEHUH (C MOMOIIBI0 MATPUYHOIO BEIPAKEHHS ):

2X1 — Xy —x3 +3x4 = 1,

4x; + 5x; —x3 + x4, =5,

X1 — 3%y — X3 — X4 =9,
2X1 — Xo + 2x3 — 12x, = 2.

17. Cpencreamu  MathCAD pemwmth CHEIYOIIYI0 CHCTEMY JIMHEHHBIX
ypaBHeHu# (MeTogoM Kpamepa):

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

18. Cpencreamu  MathCAD  pemmmth CJICIYIOIIYI0 CHCTEMY JTHHEHHBIX

ypaBHeHui (MmeTonoMm ["aycca):

2X1 — Xy — X3 +3x, =1,
4x, + 5x, —x3 + x4, =5,
X1 — 3%y — X3 — X4 =9,
2X1 — Xo + 2x3 — 12x, = 2.

19. CpenctBamu MathCADpenuth cienyromiee ypaBHCHHE:

01x3-3-x+3=0.

20. CpencrBamu MathCADpemuTs clieayroiee ypaBHEHHUE:

In(x?>+1) —x?>+10=0.

21. CpencrBamu MathCADpemmnth crienyromyto 3amauy: Ooua cmopona
NPAMOY20JIbHO20 YUACMKA 3eMAU Npumbikaem K Oepecy Mops, a mpu opyaue
ocopadicusaiomcst 3a00pom, oaurna komopozo 600m. Kakoewvr Oondichvl Obimb
CMOPOHDBL IMO020 YHACHKA, YUmMo0bbl e20 N1owadb ovlia Hauboavuiel?

22. CpeacrBamu MathCADpemuTh clieayronnyo 3anauy: M3 npsamoyeoibHo2o

aucma orcecmu pasmepom 25 x 40 cm HaA0o u320mosums OMKpPLIMYIO KOPOOKY



Haubonbue2o oovema. /[ uzeomosienus KopooKu HaA0o 8vipe3amb K8aopamHle
yeonku. B 3asucumocmu om OnuHbl Gblpe3aemMoco Keaopama noyyaromcs
KOpOOKU, umeroujue pasziuuuvie obvemvl. Ilosmomy HeobXooumo paccuumams
pasmepul 8vipe3aeMblx K8aopamos, npu KOmopvblx KoOpoOKa umeem HAUubOOIbUUL
o0vem.
TunoBble 3a1aHusl K IK3aMeHY, BTOPOii ceMecTp

1. Pakera 3amyckaercs ¢ TOUYKM Ha SKBAaTOpPE U Pa3BUBAET CKOPOCTH VKM/C.
KakoB pesynbrat 3amycka? Vkazauue: ecnim v < 7.8 KkM/c, TO pakeTa ymajaeT Ha
3emumto, ecinu 7.8 < v < 11.2, To pakera CTaHET CIIyTHUKOM 3emid, ecan 11.2 <
v < 16.4, T0 pakera craHer crnyTHUkoM ComHia, ecnu v > 16.4, To pakera
nokuHeT ConHeunyo Cucremy.

2. BbISICHUTH, MPUHAJICKUT JIM TOYKAa C KOOpJauHATaMu (X,y)KOJbIy C
LIEHTPOM B Hauaje, paauyca R.

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

_ max(x, y,z)? —2min(x, y, z)
y= max(X, Y, z)
min(X, Y, z)

sin(2) +

4, Jlms 3agaHHOTO P BBIYMCIWTH NPHHAIISKAIHUE HHTEpBaNy [37, 57
KOpHH ypaBHeHUs Sin(x) = p.

5. Jlanbl -HaTypaipbHO€ U  BemIECTBEHHBIE Tapbl  (Xq1,V1),..-, (Xn, Vn)-
Omnpenenuth paanyc HAMMEHBIIETO Kpyra ¢ IIECHTPOM B Hauajie KOOPAWHAT, BHYTPb
KOTOPOTO MOMNaal0T 3TH TOUKH.

6. BBecTu c kmaBUaATyphl MOCIEIOBATENFHOCTD U3 M LETBIX YHCEN U HAlTH
CyMMY MaKCUMaJIbHOTO ¥ MUHUMAJIBHOTO YUCJIa 3TON MOCIIeI0BATEIHLHOCTH.

7. Haiitu Bce HaTypalbHbIE pellleHns ypaBHeHus n? + m? = k?Ha unrtepsaie
[1..p], pBBOAMTCS C KITaBUATYPBHI.

8. HaiiTn Haubonpluce U HaMMeHblIee 3HaYeHne GyHkuuu y = 3x% + x - 4
Ha WHTepBaie[a, b], ecaum Ha 3amaHHOM HMHTEpBaie X W3MeHsercs ¢ marom 0,1
(3HAYEHUS a U b BBOIATCS C KJIIABHATYPHI).

9. CpencrBamu Word co3nath, OKa3aHHbBIH Ha pucyHke 2.1, coOparh s

HEro OrJjaBJICHHE. YCTaHOBUTh CICAYIOIHNC XapaKTCPUCTUKU I AJOKYMCHTA:



pasmep mpudta 12, BeIpaBHUBAHHE MO HIMPUHE, OTCTYI KpPacHOW cTpoku 1 cM,

MEXCTpOuHbI uHTepBan 1,2. dopmynsl BcTaBuTh € momousio PemakTopa

dbopmy.

1. IEZAMEHAITHOHHOE 3ATAHHE

1.1. Teopermweckns sompoc
CrpveTvpa sxpama mpu patoTe & cpegs Mathesd: orma ¢ padowmue JoEVASHTANE, LMEHK,

IEHSTH HHCTDYVMEHTOE, N8HSOE COCTOSHET H JD.

1.2. IIpapTEgecroe 3aJaunE|

Z.
1.21. Popipiuposka
- - - r E]
Ompegeneres pasdeprl OTEPHRITOrO Oacosima odBeaodm V = 3217 | HMSKmeTo Gopuy
OPEMOYTONEHOT 0 MEPANISNSMHI2Is ¢ FEAIDATHED JHOM, Hi 0ONHOOEEY CTSH H JH3 EOTODOTO

VHIST HAMMSHEIISS EOTHISCTED MATEPHATA.
1.22. Hoscrenus x 2adaws
Brageu cnegviomus o0 0SHaISHT
X — MUPHEA N TIHHA JHa Dacceiina,
h — royiuea Gaccefisa (BRICOTE napaLTeTHOMIETS) .
Hz doparyner ans pacdsTa 00B2MAa MEPATISISMHITZIA ERPATHM TIVOHEY 0accafHa:
r z v
V=x*h h=—.
x

& opAvIa EEMECTSHIS IT0MIATH HICEHS X 0 0EOEEDN TPaRail IapanmanamumeIa {TocEo Iy
D8CCSHE OTEPRITEDL):
2
F=x"+4-x-h.
P VHEINI MI0METH OOESPRHOCTH, SSEMCANAY 0T X, B OVIST GVEEIHSH, oOHMCEESKIISE
VCIOEHS HATOAH 33T89H:
v 4-V
Six)=x*+4-x-h :.!:Z+4-x-—z =xi4+—
x x
Haftgen EpRTHY2CENS TOSER GVEEIIE, I0Z 3TOT0 ERMECTI P 0MIECIEYEY B TPHDAEHTSM

aa {:
.. 4-V
£'x) =2-x——=F
x

gixi=0, x =4
IpoEsping, TENSSTCE O TONES X = 4 MEHEIMVMOM GVEEIE, SUI 3TOT0 EDZEMEM ETODVED

[P OHZEC JHYIO H OOPSJaTHM 22 THAE E HSfIsHHOH TOWES:
e f. AT 5V,
5 l,x}=|:2 -x——z} =2+—, s =0
. x x

Jmawwr, dvErrmes S0x) J0CTHTEST MEHPOMYMAE E TOUER X = 4.
Tarpog oOpazoM, MMPHHES H JTIMHHS OOTHMETEHOCO OD&CCSfER X — 4 M, SI'0 ITTVOHHE

h= ; = 2 M, OpHE STOM INOIMATE O OTHIIOEER:
-V 4-32

] 4
S =xP+— =4 +—— =48
x 4

Pucynok 2.1. CHuMOK 3KpaHa 3a1aHus 23.
10. CpenctBamu Word co3naTh, moKa3aHHBIH Ha PUCYHKE 2.2, cOOpaTh s
HEro OTJIaBJIeHHWE. YCTaHOBUTH CIEAYIONIME XapaKTEPUCTUKU I JOKyMEHTA:

pasmep mpudTa 12, BeIpaBHUBaHHE MO MIMPUHE, OTCTYI KpacHOW cTpoku 1 cM,

MEKCTPOYHBIN UHTEPBAT 1,2.



2 1. Fopuaupoeaka

1. FESAMFHAIMHOHHOE 3ATAHHWE

1.1. TeopeTEwecEEE EOOPOC
2. Wogsme FYSEEHE AMSETPOEBCH TEOTHIEL

1.2, TIIpaxTEYeCK0Oe IATAHEE

Ha mefampedl afpErs MEroTEEMEESOTCY I8Th EENOE DOPOIVEIER. CIOMEL, ITESHE, THEAH-
EpOESTH, EPSCUS-EPOESTH B OTEZNTHL. HODME! ISTpST pSOVpO0E: TOYEL  SPSESCHEEl B OTHEHH B3
OpOHEECCTEC STHEEIE MpOIYEIHH ESENOTe EHTE MDEESISHE B CTSTVIOMmsH Tafmams:

Pacxog pecypca
HaeMeHCEAEEE B STREERY BPOATERRS 3amac
pecypea {E YRAIAEERY eTEEEOAY HIMEPEEHN) pecypea
) OHEESE- | Kpecio- i
cron | mmad TAXTA
EPOEETE | KPOEATE
Tp¥EosaTparsl (Tam.) 4 B 12 o 10 EL ]
Opsmacams () 0.4 0.6 0,3 0,2 0.3 432
Trame (M) /] ] § 4 5 2400
H a
PUCALTE T BRTIYCER 8 10 16 13 17 -
1 mpemeE (¥.2.)
Tpegememeiil ofza 480 | m0 120 120 100 -
ERMIYCES {IOT.)
Onmmesme BN
EQIETSCTED

TETITHHL.

[FE]

1.2.1 IMoAckssws ¥ 30004

E 308 ®e TE0NHEDE VESISHRl ISNSCHD DECVDOOE, EOTODEIR MOTVT OHTE BIDOMEIOEEEEL ©
memsmpe palousTo QHE, EAMHMHHE NPpEOHITE (E VOIOEHEDN SOHHENSY) OT EROIVCES OJHOTO HIOSMHT
ESEROTD EMEE, 3 THEGES ISSHE] TPSTSTH 00nSM0E HITOTOENSHEE EZSESOTO BRI MPOIVEIEHR

Tpefvelcs ONpSIaMETE O0paME NDOEEECICTES IDOIVEIEE wafaremod Gafpemod £ Tovsmms
pafoTaTe IHE, TEpESHTHEDYIOIES & MINCDUITEEYH IpRORIE.

1. =mmss tagsds pEImesTod © DOMOINER HECTpYM=ETA Excsl «IloBcE pemesmms.
1 [n= mogpbopa ODTEMIMEROTD O0nSMA ERMIVCES ESEROTD HEOSMHE E TS0MENY EEMHYHTL
DOTOMHEETSMEEYH CTPOEY «ONTHMATEHDS EOMEYSCTEC: H ISHSCTH E B2 MPOHEIEQNEBHELR

IlocaraTs TPYQOGETPSTHI HA ERMVCE EHRODSHBOTC O0naMs NPOOYELHEE, paciol TESHH H
IPSESCHEEI, 8 THEES NPHOEIE OT ERNYCES EEIOPSEEPTO ofnas IpOOyEIHE.

4. MEIECDOUHPOESTE IEISTSHES [IDEDTELTH.

5. 3EISTE OTPEHEMSHEE

#  HI TPYIOCETDSTEL

o TpeDvauble peCypoEl (IPSESCHHEEL H TESHH]
* [pNSTRHEEME 00nEM ESENOTO HIISTHE,

* D[S0 YECISHEOCTE ESELOTO NOSOHpSSMOTD HSYSHMEE.

Pucynok 2.4. CHuMOK 3kpana 3aaanus 24.

11. Tlpeo6pazoats Tabmuiyy COTPYJJHUK (pa3dbuth e€e Ha HECKOJBKO

Ta0Jaull, BKIIOYUTH HOBBIE CTOJOIBI) Tak, 4YTOOBl OHAa OTBeuaja MpaBUIaM

HOpMaJIU3alHu:
COTPYAHUK
Omoen Damunus U.0. Jonscnocmo Oxnao

Konctpykropcko-rexnonornyeckuii | bopucos A.A. NHXeHep-npoeKTUPOBIIUK 500 y.e.
Konctpykropcko-rexnonornyeckuii | @emgopos b.I1. Konctpyxrop 700 y.e.
Kontpons kauectBa Cunopos K. JI. NuxeHep-npoeKTUPOBIIUK. 500 y.e.
Kontpons kauectBa Hazapos C.B. Konctpyxrop 700 y.e.
Koncrpykropcko-texnonoruueckuii | [Terpos B.A Koncrpykrop 700e.




12. Peanu3oBaTh 3ampockl Ha BEIOOPKY ISl JAHHOTO (pparMeHTa mpeaMeTHON

obJacTu:
Craan

HaumeHnoBanue ena KoaunuecTBO
Pyuka 100 20
Kapanpgaii 10 10

Terpanap 30 100

Pyuka 20 20

Terpaas 50 30

Terpans 45 10

a) BeIBecTH Bce TOBaphl M UX IICHBI

b) BsiBecTn TOBap, 11eHa KOTOpOro Oosbie 20, HO MeHbIe 50

C) BeiBecTH HaMMEHOBaHHWE, IICHY, KOJMYECTBO W CTOMMOCTBH KayJI0TO
TOBapa

d) BriBecTH 0OIIYI0 CTOMMOCTD KaXI0T0O HAMMCHOBAHUS TOBapa.

e) BriBecTH CTOMMOCTH BCEX TOBAPOB Ha CKIIAIC.

f) BsiBecTH MHUHUMANIbHYI0, MAaKCUMAJIbHYIO M CPEIHIOI IICHY KaXIOTrO
HaMEHOBAaHHUS TOBapa

g) BhIBecTH KOJIMYECTBO TOBAPOB KAKIOTO HANMEHOBAHMS.

h) BeiBecTr ToBap ¢ MaKCHMAIBHOW U MUHUMAJIBHOM 1IEHOM.

KpnTeme BBICTABJICHHUA OLCHKHA CTYACHTY HAa 3K3aMCHE 110 JUCHUIIJIUHE

«AHpopManOHHBbIE TEXHOJIOT U

Bannbl OneHka

(peATHHTOBOM IK3aMeHa/3ayeTa TpeGoBanus k c(pOpMUPOBAHHBIM KOMIIETEHIIUAM
OIICHKH) (cranmapTHas)

86-100 «OTIIMIHOY» OImeHKa «OTIUYHO» BBICTABISIETCS CTYICHTY, €CIH OH TIyOOKO W

NPOYHO  YCBOWJI ~ NPOTPaMMHBIA ~ Marepuas 10  OCHOBam
MH(OPMALMOHHBIX TEXHOJIOTHI, MCYEPIBIBAIOLIE, MOCIEI0BATENLHO,
YEeTKO M JIOTHYECKH CTPOWHO €ro W3Jaraer, yMeeT COCTaBIISITh
ITOPUTM pELIeHUs] 3ajJadyd, peajln30BbIBATH €€ B BBHIOPAHHOM
MPOTPaMMHOM TMAKeTe, a 3aTeM BBINOJIHHUTh €€ JOKYMEHTHPOBAHHE,
CBOOO/IHO CIIpaBiIsieTCs C 3a/1a4aMH, BONPOCAMU U JPYTHMHU BUAAMH
NPUMEHEHUs] 3HAaHWH, NpPUYEM He 3aTPYJHSAETCS C OTBETOM IIPH
BUJIOM3MEHEHUH 3aJaHui, CBOOOJHO WCIIOJIB3YET KOMIIBIOTED IS
coopa M aHanm3a JAHHBIX, BBIOMpaeT S(QEKTHBHBIN aNTOPUTM
00paboTKM WH(POPMALUK, TMPABHIBHO OOOCHOBEIBACT IPHHATOE
pelieHue, BiafeeT Ppa3HOCTOPOHHMMH HaBBIKAMH M NPHEMaMH
BBITIOJIHEHHS TIPAKTUUECKHUX 33][a4, CBSI3aHHBIX C MPOSKTHPOBAHUEM H
peanuzanuen mporpaMm B obnactu npodeccuoHaTbHON
JieaTeNIbHOCTH. MUHUMaJbHAsi OIIEHKAa, 3a BCE BBINOJIHEHHBIE Ha
mpakTHIecKknux 3aHATuAx 3amanus — OTJIMYHO. MunnmaneHbIi 6armn
tectoB 80%. Ilocenenne npakTHUECKUX 3aHATHI He MeHee 80%.

76-85 «xopoutoy O1eHKa «XOpOIIO» BBICTABIAETCA CTYAEHTY, €CIM OH TBEPAO 3HACT
MaTepHajl 0 OCHOBaM MH(OPMAIMOHHBIX TEXHOJIOTHH, TPaMOTHO H




Banasl
(peliTuHroBOIt
OIICHKH )

Onenka
JK3aMeHa/3a4eTa
(crangapTHas)

Tpe6oBanns k copMHPOBAHHBIM KOMIIETEHIIUAM

MO CYIIECTBY M3JIaraeT ero, He IOMycKasl CyIICCTBEHHBIX HETOUHOCTEH
B OTBETC HA BOMPOC, MPABWIBHO TMNPUMEHSACT TEOPCTHICCKHE
MOJIOKCHUSL TPH PCIICHUHM TMPAKTHYCCKUX BOMPOCOB U 3ajad,
CBS3aHHBIX C MPOCKTUPOBAHHMEM M pealu3allueil 3a1ad B 00IacTu
mpoeCCHOHANBHON  NeATeNBPHOCTH,  BiafeeT  HEOOXOIMMBIMH
HaBBIKAMH W TpUEMaMH ¥X BBIIOJHEHHS C HCIIOJNBb30BAaHHEM
HHPOPMAINOHHO-KOMMYHHUKAIIMOHHBIX ~ CPEACTB.  MUHHMaJbHas
OIICHKA, 32 BCE BBHINIOJIHCHHBIC HA MPAKTUUIECKUX 3aHATHAX 3aTaHUST —
XOPOILIO. MuaumanbHeii  Oamnx  TectoB  65%. Ilocemenue
MIpPaKTHIEeCKUX 3aHATHH He MeHee 70%.

61-75

«Y0081eMBOPUMENLHON

OrmeHKa «yIOBIICTBOPHTENBHO» BBICTABICTCA CTYIOCHTY, €CIH OH
MMeeT 3HAHWS TOJBKO OCHOBHOTO Marepuana B 0O0JlacTH
WHPOPMALMOHHBIX TEXHOJIOTHH, HO HE YCBOWJ €ro JeTaieii,
JIOMyCKAaeT HETOYHOCTH, HEIOCTATOYHO MPABIIBHBIC (DOPMYIHPOBKH,
HapylleHusl JIOTMYECKOW  TOCIEeNOBAaTENbHOCTH B M3JIOKECHHUH
MpPOrpaMMHOTO  MaTepuaina, HUCHBITHIBAET  3aTPyJHEHHS  IIpHU
BBITIOJTHEHUH MPAKTUYECKUX padOT, CBSA3aHHBIM C PEIICHHEM 333y U
NMpPUMEHCHHEM  CTaHNApTHBIX  IMAKeTOB B OONAcCTH  CBOEH
poeCCHOHANBHON NesATeTbHOCTH. MUHUMaNbHasl OIICHKa, 3a BCE
BBINIOJIHEHHEIE Ha MIPAKTHICCKIX 3aHATHAX 3aIaHNs -
VYAOBJIETBOPUTEJIBHO. Munumaneabiii  6amr  TectoB  50%.
[Tocenienue mpakTuyeckux 3aHsATui He MeHee 60%.

0-60

((Hey()OGJZQMGOPlee]ZbHO»

OIeHKa «HEYIOBIICTBOPUTEIBHO» BBICTABIICTCS CTYICHTY, KOTOPBIH
HE 3HaeT 3HAUUTEIbHON YacTH MPOrpaMMHOTO MaTepuaia Mo OCHOBaM
HH(POPMAIMOHHBIX TEXHOJIOTHH, JOIMYCKAeT CYNICCTBEHHBIC OIIMOKH,
HEYBEPEHHO, C OOJILITUMH 3aTPyIHEHUSMU BBIMIOJIHSACT MPAKTUYECKUE
paboThI, CBS3aHHBIC C PEIICHHEM 3aJa4 B MPOrPAMMHBIX IMaKETax.
OlLieHKa «HEYJIOBJIETBOPUTEIBHO» CTaBUTCS CTYACHTaM, KOTOpbIE He
MOTYT MPOJOJDKUTE OOydeHHe Oe3 MOTONHUTCIbHBIX 3aHATHH IO
COOTBETCTBYIOIIECH AMCIUILTHHE. MUHUMATBHBIN 0alll TECTOB MEHee
50%. Ilocemenne npakTuueckux 3auatuid mexee 60%.




