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UH(popMaIMoHHEbIE TEXHOIOTHH

Hanpagsienue noaroroBku 15.03.04 ABTomaTH3anus TeXHOJOTHYECKUX MPOLECCOB H
NMPOM3BOJICTB

[Tpoduib «ABTOMATHU3AIUS TEXHOIOTHIECKUX MPOIIECCOB U MPOU3BOACTB(B MAITMHOCTPOCHUH )»
dopmMa NOAroOTOBKM OYHAS

kypc 1 cemectp 1, 2

aexknuu 0 gac.

NPaKTUYCCKHUE 3aHATHsI /2 Yac.

naboparopubie paboTh 0 vac.

B TOM ymcite ¢ ucrnonb3oBanneM MAO jek. 0 /op. 36 /ma6. 0 wyac.
BCET0 YacOB ayIMTOPHON HArpy3Kku 72 Jac.

B TOM 4HcIIe ¢ ucnonb3oBanueM MAO 36 gac.
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KOHTPOJIbHBIE pa0OTHI HE MTPEYCMOTPEHBI

KypcoBasi paboTa / KypcOBOM MPOEKT: HE MPEAYCMOTPEHBI
3a4eT He MPeTYCMOTPEH

sK3aMeH 1, 2 cemectp

PaGouas mporpaMma cocCTaBle€Ha B COOTBETCTBHH C TpeOOBaHHSAMHU 00pa30BaTEIbHBIX CTAaHAAPTOB,
CaMOCTOSATENBHO ycTaHaBnuBaeMbIx JIBDY, npunsroro pemenuem Yuenoro coseta BV, nporokon
ot 25.02.2016 Ne 02-16, BBeneHHOTO B AeiicTBUE MpukazoM pekTopa IBDY ot 10.03.2016 Ne 12-13-391.

Pabowass mporpamMma yueOHOW JMCUUIUIMHBI O0OCYXJIe€Ha Ha 3acelJaHnd Kadeapbl TEXHOJIOTUH
MPOMBIIIJIEHHOT'O IPOX3BOACTBA MPOTOKOJ Ne 2 oT «25» okTsa0ps 2019 r.
3aBenyrommii kKadenpoil: kana. ¢pus.-maT. Hayk A.A. bouaposa

CocraBurens: kana. TexH. Hayk I'.I1. O3epoBa
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Ilesu u 321241 0CBOEHHUSA TUCIUILINHBI

YueOnas aucuurinnHa « MTHbopMalnoHHbIe TEXHOIOTHWY TIpeIHA3HAYCHA JIs
cTyaeHTOB 1 Kypca, BXOIUT B 00s3aTenbHYI0 dYacTh Onoka 1 «JlucuurianHbl
(MomymnH)». 3HaHMS, YMEHUS U HaBBIKU, MOJYYCHHBIE TMOCIE €€ U3y4eHUs, OyIayT
UCIIOJIb30BaThCS B PA3NMYHBIX TUCLUIUIMHAX, TJ€ TpeOyeTcs yMeHue padboTrath C
KOMIIBIOTEPOM M BJIa/ICHUE COBPEMEHHBIMU MH(OPMALIMOHHBIMU TEXHOJIOTUSIMHU, a
TakKe TMpPH HANUCAHMM KypCOBBIX pabOT W  MPOEKTOB, BBIMTYCKHOU
KBTM(PUKAIIMOHHON pabOTHI.

Heab: ¢ TeOpeTUUECKUMHU, METOAMYECKUMHU U TEXHOJIOTMYECKUMU OCHOBAMU
COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJOTUH, OCBOEHHE OOIIMX MPHHIIUIIOB
paboThl U MOJY4YEHHE MPAKTUYECKUX HABBIKOB UX MCIIOJIB30BAHMS ISl PEIICHUS
NPUKIAJAHBIX MHXXEHEPHBIX 3a7ad B MpoLecce JalbHeWlero oO0ydeHus u
npo(hecCuOHANBHOM NesATENbHOCTH.

3apaum:

1. CdopmupoBaTh yMEHHE CTaBUTh 3ajady I pEIICHHUS €€ Ha
KOMIIBIOTEPE, @ TAaKXE peaJu30BaTb €€ COBPEMEHHBIMH  CPEACTBAMU
MH(OPMAIIMOHHBIX U KOMIIBIOTEPHBIX TEXHOJOTHUH.

2. N3yyuTh TEXHOJOTUIO HCIOJb30BAHUSA AJIEKTPOHHBIX TaOMMIl IS

WHKEHEPHBIX PACUETOB.

3. N3yyuTh OCHOBBI HMH)KEHEPHOTO MATEMAaTHYECKOTO0 MPOrpaMMHOTO
obecnieyeHus
4. CdopmupoBaTh HaBBIKM NPAKTUYECKOH pabOThl C COBPEMEHHBIMU

CpeICTBAMHU CO3JaHUsI TEKCTOBBIX U IPYTUX TUIIOB JIOKYMEHTOB.

S. CdopmupoBaTh YMEHUE p€aM30BbIBATH WH)XEHEPHBIEC
BBIYUCIUTEIBHBIE 33/1a4l CPEJCTBAMMU SI3bIKA TPOTPAMMHUPOBAHUS.

6. [Tomy4unTh HaBBIKM PAOOTHI C COBPEMEHHBIMH CUCTEMAMH YITPABICHUS
0a3zaMM TaHHBIX.

1. N3yunuts MeToasl morcka uHbopmaluu B cetu MHTepHET, OCHOBHBIE

cepBucsl IHTEpHET.



B pesynpraTe uW3yyeHUs JAHHOM AUCHUIUIMHBL Yy  OOYYarOIIMXCS
dbopmupyloTCA  CIEAylolre  OOUIEKYJIbTYPHbIE  KOMIETEHIUU  (IJIIEMEHTHI

KOMITETCHITHHN ):

Kon n
¢popmyaupoBka Jransl popMUPOBAHUS KOMIIETEHIIUN
KOMIIETeHINH

OCHOBBI MH()OPMAIIMOHHBIX M KOMIIbIOTEPHBIX TEXHOJOIUH,

IpUMEHsIeMbIE B TPO(ECCUOHABHON AEATEIbHOCTH:

- CpeICTBAa U MHCTPYMEHTHI Ui peau3aliy HHKEHEPHbIX
pacueToB (27EKTpOHHBIE TaOIMLIBL, CpeacTBa

3Haer IIPOrpaMMHUPOBaHMSI, MIAKEThI HMHXEHEPHBIX u
MaTeMaTHYECKUX PACUETOB);

- MHCTPYMEHTBHI CO3JaHUsI U OQOpPMIIEHHUS JIOKYMEHTOB
CJIO’KHOM CTPYKTYPBI;

- METO/Ibl IOMCKA U XPAaHEHUS JaHHBIX.

OK-5 crioco6HOCTH — BBIIIOJIHATh MaTeMAaTUYECKUE U HWH)KEHEPHBIE pPacyeThbl
HCII0JIB30BATh CpeacTBaMu ANEKTPOHHBIX TabIuL, SI3BIKOB
COBPEMEHHBIE MIPOrpaMMUpPOBAHMSI, MAaTEMaTUYECKUX M HWH)KEHEPHBIX
METOJbI U IIaKE€TOB,

TEXHOJIOTUH (B TOM — UCHOJb30BaTh HMH(POPMALIMOHHBIE M  KOMIIBIOTEPHBIE
quclie Ymeer TEXHOJOTMM  HpU  CO3JaHMM U pEJaKTUPOBAHUU
nH(}OPMaLIOHHbIE) JIOKYMEHTOB Pa3JIUYHbIX TUIIOB;

B — (hopMynMpoBaTh 3ampochkl AN MOUCKAa HH(OpMAlMM B
npo¢eccuOHATBLHO CETH UHTEPHET;

U NeATeNbHOCTH — HUCIOJIb30BaTh CUCTEMBI YIIpaBJICHUS 0a3aMu JTaHHBIX I
XpaHeHus U 00pabOTKN UH(DOPMALIHH.

- HaBbIKAMH  PalbOTBl C KOMIIBIOTEPOM Kak CpeICTBOM
00paboTKU M XpaHeHHs HHPOPMaLIUY;

- HaBBIKAMH CPaBHEHHS M OLEHKH COBPEMEHHBIX
MPOrPaMMHBIX CPEICTB 0OpabOTKM M XpaHEHHs JaHHBIX,

Braneer BBITIOJIHEHUS PA3IMYHBIX PACUETOB;

- HaBbIKaMH BBIOOPA MOIXOASIINX CPEACTB U HHCTPYMEHTOB
WH(POPMAIIMOHHBIX TEXHOJIOTUH Ui  peleHus 3aaay

npoecCUOHATLHON 1EATEIbHOCTH.

I[J'ISI (bOpMI/IpOBaHI/IH BBIIICYKA3aHHBIX KOMHeTeHHI/Iﬁ B paMKaXxX ITUCHUIIJIMHBI

«MHpOpMAIIMOHHBIE TEXHOJIOTUNY» TMIPUMEHSIOTCS CJICTYIONTUE METOIbl aKTHBHOTO/

WHTEPAKTUBHOTO  OOYy4YEHHUS: WUTPOBOE  MPOEKTUPOBAHMUE,  TPYIIIOBas
KOHCYJIbTALIHS.
l. CTPYKTYPA U COJIEP’KAHUE TEOPETUYECKOMN YACTH
KYPCA

DJeMeHT He TPeyCMOTPEH yueOHBIM IIAHOM



CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOMN YACTH
KYPCA U CAMOCTOSTEJBbHOM PABOTHI
IpakTyeckue 3anaTus(7/24ac.)

PA3JIEJI 1. OCHOBbBI UH)KEHEPHbBIX PACUETOB B CPEJIE EXCEL

3ansaTue 1. 3HAKOMCTBO ¢ OpraHu3anveil padoTbI MO AUCHHUILVIAHE H

CHCTeMO moaIep:KKu odpa3oBarebHOro mpoimecca BlackBoard (2 uac.)

1.
2.

Crpykrypa kypca B cucreme BlackBoard.

Tunel yaeOHBIX 3JIEMEHTOB:

- TEOPETUYECKUI MATEPHAIT,

- TabopatopHbIe PabOTHI;

- TECTHI,

- MHANBUAYAJIbHBIC JJOMAITHUC 3a1aHNA.

3.
4.
S.

Peiitunronas orieHka pador.
B3aumogelicTeue ¢ npernogaBaTeiem

ATTecTanus.

Ilpakmuuecxue 3adanus:

- pabora B cucreme BlackBoard (3auncnenve Ha Kypc, B TPYIITy U TIp.)

- MPOOHBIN TECT;

- BBIMIOJTHCHUE 3a/IaHUN Y B3aUMOJEHUCTBHUE C MPEINOIABATEIEM YEPE3 CUCTEMY

BlackBoard.

3ansitue 2. [IpocThie BoIuncaeHusi B cpenae Excel. (2 uac.)

. OCHOBHBIE IOHSTHUS JECKTPOHHBIX TAOJIHII.
. Mogens siueliKu IEKTPOHHOU TaOJIUIIBI.

. dopmaTupoBaHUE SUECEK.

1
2
3
4.
3)
6

Hcnons3oBanue Gpopmy:i.

. AOCOJIFOTHAsA M OTHOCHUTEIIbHAS ajapccanus A4YCCK.

. Peanmaum[ JINHEUHBIX U BCTBAIIUXCS aJITOPUTMOB

Ipaxmuueckue 3a0anusi:

- BBIYUCJICHUE XapaKTEPUCTHUK IIOCKOM (UTYPHI 110 KOOPMHATAM €€ BEPIIIHH;

- o0paboTka omurboK BBOJA,



- co3gaHus (opMBl JUIsl pacuera JOXOAHOCTH BKJIaJaM IO MPOCTOH H
CJI0’KHOM ITPOLIEHTHOM CTaBKeE.

Camonposepka:

- TECTUPOBAHUE TI0 TEME NMPAKTUYECKOTO 3aHITHSL.

3ansaTue 3. O0padoTKa NH:KEHEPHO-TeXHUYeCcKoii nHpopmanmu (2 yac.)

1. Coznanue Ta0baMIl pacueTHBIX 3HAYCHHM 7S 33JJaHHOTO apTyMEHTa T10
HEKOTOPOMY 3aKOHY.

2. Wcnonb30BaHueE TPYNIOBBIX (DYHKIUH, YCIOBHBIX TPYNIOBBIX (QYHKITUH.

3. YcnoBHoe popmaTHpOBaHHE.

Ipaxmuueckue 3a0anusi:

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

- CpaBHEHHME  OSKCHEPHUMEHTAJIBbHBIX M  TEOPETHYECKUX  3HAYCHUU
TEIJIONPOBOJAHOCTH, OLIEHKA MOTPEIIHOCTH, (POPMYIHPOBKA BHIBOJIOB;

- pacueT BBIOPOCOB YIJIEKHCIIOTO ra3a aBTOMOOUIISIMU B HEKOTOPBIX TOpoax
Poccun Ha OCHOBe cTaTM4YecKOM HHQPOpMALMHM, CpPaBHEHUE C JOMYCTUMBIM
KOJIMYECTBOM, (DOPMYJIMPOBKA BHIBOJIOB.

Camonposepka:

- TECTUPOBAHUE MO TEME MPAKTUYECKOTO 3aHATHSI.

3ansaTusa 4-5. O0padoTKa IKCNEPUMEHTAIBHBIX JAHHBIX U MOCTPOEHUE
rpa¢uxoB ¢pyHkumi (2 yac.)

1. Peanuzauusi TaOJIMYHBIX BBIYMCICHUHN 10 3aJaHHOMY aJITOPUTMY.

2. I'paduueckoe oTobpaxenue TabIMIHON HHPOPMAIIUH.

3. Tumnel nuarpamm.

4. OCHOBHBIE PJIEMEHTBI JUArpamMM.

5. ®opmaTHpOBaHUE FITEMEHTOB U PSAJOB JAHHBIX.

Ilpakmuueckue 3a0anus:

- OIICHKa 3aBUCUMOCTH YJapHON BS3KOCTH o00pasla oT TeMIrepaTyphl,
BBIYKMCIICHHE  TOTPEIIHOCTEH, MOCTPOCHHE  JOBEPUTENBHOTO  HMHTEpBaa,

MIOCTPOCHHE Tpaduka, MPOrHO3 3HAYCHUI;



- MocTpoeHue U odopmiieHue rpaguka QyHKIMU Ha 3aJJaHHOM HMHTEpBAJIE,
BBIYHCIICHUE MAKCUMAJIbHBIX, MUHUMAJIbHBIX 3HAUCHUH (YHKIUY.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOTO 3aHATHSI.

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

1. Omnepanuu ¢ MacCUBaMH.

2. Hcnons3zoBanne wuHcTpymMeHTOB «llogbop mnapamerpa» u «llouck
pELLEHU.

3. ®opMyIMpOBKa U ONMCAaHUE ONITUMHU3ALIMOHHBIX 3a/1a4.

4. [IpuOnn>keHHOE pEeLICHWE HEIMHEHHBIX YpPAaBHEHU C IOMOIIbIO

UHCTpyMeHTa «IIouck pemenus.

Ipaxmuueckue 3a0anusi:

- BBIYMCJIEHUE MAaTPUYHBIX BBIPAXKECHHIA;

- pElIeHNE CUCTEM JIMHENHBIX YPaBHEHU MaTPUYHBIM CIIOCOOOM;

- CO3/IaHM€ U ONTUMH3ALUS [LITATHOTO PACTIMCAHUS HEKOTOPOIl KOMIIAHUU C
MOMOUIBIO «110100pa MapaMeTPOB» U «IIOUCKA PELICHUI»;

- pELLIEHNE HEIMHENHBIX YPAaBHEHUM.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

3ansatue 8. UroroBoe 3aHsiTHe mo pa3aely «OCHOBbI HH:KEHEPHBIX
pacueroB B cpeae Excel» (2 yac.)

1. WtoroBoe TeCTUpOBAHHUE.

2. ['pynnoBasi KOHCyJbTalus: pa3zdOp HHAUBUAYAIBHOTO JOMAIIHETO
3aJ1aHus.
PA3JIEJI 2. UCITIOJIB3OBAHUE MATHCAD JIJIs1 PELHEHUSA
MHNPUKJAAHBIX 3ATAY

3ausrTue 9. [Ipoctoie Boiuncienus B cpene MathCAD(2 yac.)
1. Ocuosusbie noustus cucrembiMathCAD:

- KOMMEHTapHi;



- MepeMeHHas, IPUCBOCHUE €l 3HAUEHUS;
- BBIpaXXEHUE, €r0 BBOJ U BHIUUCIICHUE.

2. Ilanenu 31€MEHTOB M UX Ha3HAUYCHHUE.

3. Hcnonb30BaHue aNropuTMHUYECKHX KOHCTPYKITUH.

IIpakmuueckue 3adanus:

- BBIYHCIICHUE 3HAUYCHUS BBIPAXKCHHUS;

- BBIYUCJICHUE XapaKTEPUCTHUK IJIOCKOM (PUTYPHI 10 KOOPJMHATAM €€ BEpIIIHH;

- 00paboTKa omMOOK BBOJIA;

- WUCIOJB30BAaHUE VYCIOBHBIX OINEPATOpPOB JJSi OIEHKH XapaKTEPUCTHUK
burypsi.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSL.

3ausaTus 10-11. Hcnoab3oBaHHe HWHAEKCHPOBAHHBLIX IepeMEHHBIX,
padoTa ¢ BekTopamu U Matpuuamu(4 gac.)

1. TloHATHE MHIEKCUPOBAHHOW EPEMEHHOM, €€ Ha3HAUEHHE U ONHCaHUE.

2. dopMHUPOBAaHUE YMCITOBBIX MOCIIEA0BATEILHOCTEH, BEIYUCICHNE CYMM
u npousBeneHuit oneparopamu MathCAD.

3. ®opMHUpOBaHUE MATPUI] U BEKTOPOB.

4. Omnepanuy Ha/l MaTPUIIAMU U BEKTOPAMH, a TAK)KE HaJ KX
OTJICJILHBIMH JIEMEHTAMHU.

5. Pemenue cucremsl IMHENHBIX ypaBHEHU MeToaoM Kpamepa, ['aycca
Y MaTPUYHBIM CIIOCOOOM.

Ipaxmuueckue 3a0anusi:

- (¢dopMUpOBaHHE DOJIEMEHTOB IOCIEIOBATEILHOCTH B 3aBUCHMOCTH OT
MH/IEKCOB, BEIYHUCIICHHSI C 3JIEMEHTaMH MOCJIe10BaTEIbHOCTH;

- pelleHue 3a7a4d O JBW)KCHUH aBTOMOOWJIS TO pa3IMYHBIM ydacTKam
JI0pOTH;

- (opmMupoBaHHE MaTPHI], MAaTPUYHBIC OIEPAIlUU, BBIUUCICHUE CYMM U
MIPOU3BECHUN;

- pelIeHUEe CUCTEMBI JIMHENHBIX YPABHEHUM.



Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSL.

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

1. Onucanne (GyHKIUM, TOHIATHE AapryMeHTa (YHKIHMH, CIIOCOOBI

BBIYHCIICHUS (PYHKITUH.

2. Hcnonb3oBanue 010ka 00pabOTKH UCKIIOUCHUH.

3. Coznanue Ta0yIMpOBaHHBIX (QYHKITHIA.

4. Wmmopt nanHbIX u3 cpenbl Excel u mpencraBneHne ux B Bujie MaTpHil
U BEKTOPOB.

S. [Ipocreiimias cratucTuyeckas 00padOTKa JaHHBIX.

Ilpakmuueckue 3a0anus:

- co3manne (PYHKIMHM B peaan3alys ee OT pa3InIHbIX apTyMEHTOB;

- pacyeT TeIUIONMPOBOJHOCTH IS 3aJaHHOTO HHTEpBaja TeMIIepaTyp IIO
3aJlaHHOM (OopMyIIE;

- WMIIOPT AKCIEPUMEHTAILHBIX JaHHBIX M CPAaBHEHHE WX C PAaCUETHBIMH
3HAYCHUSAMH.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSI.

3ausarus 14-15. IlocTrpoenme rpadukoB, pelleHue YpaBHEHMI,
CUMBOJIbHBIE TpeoOpa3oBanus(4 yac.)

1. Busyanuzanus qaHHbIX cpeactBamu rpadukos MathCAD.

2. OCHOBHBIC JIEMEHTHI TPa(QHUKOB.

3. CrniocoObI 3a/1aHMs 3HAYCHHM MO0 OCSIM KOOPJIMHAT.

4, OtoOpaxeHne HECKOJbKUX KPUBBIX U OTIAEIBHBIX TOYEK HA OJHOM
rpaduxe.

5. CriocoOslI perienus ypaBaenuii B cpene MathCAD.

6. [ToHsiTHE CUMBOJIBLHBIX TTPEOOPA30BAHUM.

7. OcHOBHBIC BUBI CHMBOJILHBIX OTIEPAIMI M OIIEpaTOPOB.

Ipaxmuueckue 3a0anus:



- TocTpoeHHe TpadukoB (YHKIUHA OJHOM TEPEMEHHOM, TOHWCK H
BHU3yaJIN3allis TOUEK NIEPECCUEHNS;

- pelieHrue HEeJIMHEWHBIX YPaBHEHUI TpeMsl Coco0aMu: B CUMBOJIBHOM BHJIE,
C IOMOIUIBI0 BCTPOEHHBIX (DYHKIIMM U OJ10Ka penieHui;

- AMIOPT SKCHEPUMEHTAIbHBIX JIAHHBIX U CPaBHEHHE HUX C PACUCTHBIMU
3HAYCHUSIMH.

- pEILIEHHE CUCTEM JIMHEWHBIX U HEJTUHEHHBIX YPABHEHU;

- CHUMBOJBHBIC TIpeoOpa3zoBaHus: ympolieHue, auddepeHnmupoBanue,
WHTETPUPOBAHUE, PA3JI0KEHNE HA MHOXKUTEIH U TIP.;

- pellieHKE 33724 Ha COCTaBJICHUE CUCTEM YPABHEHU.

Camonposepka:

- TECTUPOBAHUE IO TEME MTPAKTUUYECKOIO 3aHSATHS.

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

1. Anroputwm ucciienoBaHusl QyHKIHH

2. Brruucnenue miomianei miockux Guryp, orpaHM4eHHbIX rpaduKamMu
byHKIUH
3. Pemienue 3amay Ha SKCTpEMYM.

Ilpakmuueckue 3a0anusi:

- IOUCK KPUTHYECKUX TOUYCK QYHKITHU;

- BBIYUCJICHHUE TUIOMIAAU (PUTYpBI, OTpaHUYCHHOMN TpadrkaMu QyHKIIHIM;

- UcciieloBaHue Tpaduka QyHKINH,

- peleHue 3aJa4 Ha BIOOp ONTUMATBHBIX pa3MepoB OaccelHa.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUIECKOTO 3aHSITHSL.

3ansiTue 18. UTtoroBoe 3ansitrne no pasneiy «UcnoanzoBanue MathCAD
JJISl pelieHUs MPUKJIAIHBIX 3a1a9» (2 yac).

1. TectupoBanue.

2. ['pynmoBas KOHCynbTalUsA: pa3d0p HHAWBHUIYATBHOTO JIOMAIITHETO

3aaHus.



PA3JAEJ 3. AITOPUTMU3BALIUA U TIPOTPAMMUPOBAHUE B
NHXEHEPHBIX 3A/TAYAX

3ansaTue 19. Peanu3anms mpocTbiX BHIYUCIUTENBHBIX 32424 Ha fI3bIKe
nporpaMMupoBaHusi(2 Jac).

1. TloHsiTHE O THUIAX JAHHBIX, 00JIACTH IEUCTBUS THIIOB.

2. OnucaHue MepEeMEHHBIX U BBIPAXKEHHI.

3. [Ipocreiimue omnepaTopbl Si3bIKa MPOTPAMMHUPOBAHMS: BBOJ, BBIBO/,
IIPUCBAUBAHKE, YCIOBHBIM ONIEPATOP.

4. CrpykTypa mporpammsl.

Ilpakmuuecxue 3a0anus:

- BBIYUCJIEHUE XapaKTEPUCTUK ITIOCKON (PUTYpPHI 10 KOOPAMHATAM €€ BEPIIHH,

- BBIYMCIICHUE 3HAUYEHUS BBIPAKEHUS C YUETOM 00JIaCTH OIpeIEICHMUS;

- pelIeHrEe TEKCTOBOM 3a/1a4H.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

3ansaTue 20-21. 06pa6b0TKa UHXKEHEPHO-TEXHUYeCKOU MHPopManuu
CpeACTBaMM fA3bIKa NpOrpaMMupoBaHus (4 yac).

1. Onucanve GyHKUMM, TOHSATHE apryMeHTa (YHKLHMH, CHOCOOBI
BBIYMCIICHUS] (PYHKIUU.

2. Ucnonws3zoBanue 010ka 00pabOTKH UCKITFOUECHHM.

3. IloHsTHE CITMCKOB, OCHOBHBIE OTIEPAIH CO CITUCKAMHU.

4, Bpruncnenne cymMmM M OpOM3BENEHUM MOCIEAOBATEIBHOCTEN, IMOUCK

MUHUMAJIbHBIX U MAaKCUMaJIbHBIX 3HAYEHUHN CITUCKOB.

S. ®opMupoBaHue TaOIUIbI 3HAYCHUH PYHKIIUU.

6. BBoja maHHbIX U3 (ailina u mpencTaBiIeHUE UX B BUJIE CITUCKOB.

7. Tlpocreitmias ctaTucTuueckas 00padoTKa TaHHBIX.

Ilpaxmuueckue 3a0anus:

- co3aHe (PyHKIMUU U pean3aius ee OT pa3Iu4HbIX apryMEHTOB;

- pacyeT TeIUIONPOBOJAHOCTU [UIsl 3aJlaHHOTO HHTEpBaja TeMIlepaTyp IO

3aJlaHHOM (hOpMYIIE;



- UMIOPT SKCIEPUMEHTAIBHBIX J@HHBIX U CPAaBHEHHE MX C PACUETHBIMHU
3HAYCHUSIMHU.

Camonposepka:

- TECTUPOBAHUE 110 TEME MPAKTUYECKOTO 3aHATHSL.

3ansaTusa 22-23. Peaauzauus MaccuBOB, BEKTOPOB, MAaTPHUIl CPeACTBAMH
SI3bIKA MPOTPAMMHUPOBAHMSA, onlepanuu HaJa HuUMU (4 yac.)

1. IloHATHE MacCHBOB U ONEpPALUU C HUMHU.

2. OnucaHue MaTpuIl U BEKTOPOB.

3. Omnepauuu ¢ MaTpULlaMU U BEKTOPaMHU.

4. TloHsATHE UHAEKCUPOBAHHOM EPEMEHHOM, €€ Ha3HAUEHUE U OIMCAHUE.

5. Omnepanuy HaJ MaTPUIIAMU U BEKTOPAaMH, a TAK)Ke HaJI UX
OTJEJIbHBIMU 3JIEMEHTAMHU.

6. Pemenue cucreM JIMHEWHBIX YPABHEHUM.

Ipaxmuueckue 3a0anusi:

- peuleHue 3aJaud O JABM)KEHHM aBTOMOOWIS IO pa3IUYHBIM Yy4yacTKaM
JIOpOT'H;

- (OopMUPOBAHUE D3JIEMEHTOB IOCJIEIOBATEIbHOCTY B 3aBUCHUMOCTH OT
WH/ICKCOB, BEIYHUCIICHHSI C AJIEMEHTaMH TI0CIIeI0BATEIBbHOCTH;

- (GopMHpOBaHHE MATPHUI], MaTPUYHBIC OIEPALUU, BBHIYUCICHUE CYMM U
MIPOU3BEICHUN;

- PEILLIEHHE CUCTEM JIMHEWHBIX YPABHEHU.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSL.

3ansaTus 24-25. [locrpoenne rpadgukoB, penienne ypaBHenuii (4 yac.)

1. Tloctpoenue rpadukoB GyHKITUH.

2. OCHOBHBIE 3JIEMEHTHI TPa(PUKOB.

3. dopMaTUpOBaHUE IJIEMEHTOB IPAPHUKOB.
4. OTtoOparkeHue HECKOIBbKUX KPUBBIX M OTICNIBHBIX TOYEK HA OJHOM
rpaduxe.

5. Crioco0pbl pereHust ypaBHEHUH.



IIpakmuueckue 3a0anus:

- mnoctpoeHue rpaduKoB (PYHKIUMH OJHOW TEPEMEHHOM, TOUCK H
BU3YyaJIM3allUsl TOYEK [1ePEeCECUEHUS;

- pelIeHre HeMHEWHBIX YpaBHEHUH IBYMsI ciocoO0aMu: B CUMBOJIBHOM BUJIE
U IPUOIKEHHBIMUA METOJIAMU C TIOMOIIBI0 BCTPOCHHBIX (QYHKIUH;

- PpCELIEHUE CHUCTEM JIMHEWHBIX W HEIWHEWHBIX YPaBHEHUN pPa3HBIMU
criocobamu.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

3anusatue 26-27. CuMBOJbHBIE ONepalud, HcciaeaoBaHne (GyHKIMIA
CpeIcTBAMU sI3bIKA MporpaMMupoBanus (4 gac).

1. TloHATHE CUMBOJIBHBIX IPEOOpPA30BaHUM.

2. OCHOBHBIE BUJIbI CUMBOJIBHBIX OIEPAIIMN U ONEPATOPOB: YIIPOIICHHUE,
mugpepeHnpoBaHne, THTETPUPOBAHUE, PA3JI0KEHUE HA MHOKUTENH H TIP.;

3. HccnenoBanue pyHKuIUU

4, Boluucnenue miomanen miockux Quryp, orpaHM4eHHbIX rpaduKamMu
byHKIIHA.

5. Pemienue 3amau Ha SKCTpEMYM

Ilpakmuueckue 3a0anusi:

- CUMBOJIbHBIE OIIE€pALUU IS CJIOKHOTO BBIPAKEHUS;

- IOMCK KPUTHUECKUX TOUYCK (PYHKITUH;

- BBIYUCJICHHUE TUIOMIAAU (PUTYpBI, OTpaHUYCHHOMN TpadrkaMu QyHKIIHIM;

- uccnenoBanue rpaduka GyHKIINN;

- peuIeHue 3a7a4 Ha SKCTPEMYM.

Camonposepka:

- TECTUPOBAHUE MO TEME MPAKTUYECKOTO 3aHATHSI.

3ansatue 28. HrTorosoe 3aHsAiTHME MO pa3aeny <«AJropuTMH3aUMA H
NPOorpaMMHpPOBAHNE B MH:KEHEPHBIX 3aaa4ax» (2 1ac).

1. TectupoBanue.



2. ['pynnoBasi KOHCyJbTalMs: pPa3zdoOp HHAUBUAYAIBHOTO JOMAIIHETO

3aJlaHusl.
PA3JIEJI 4. TIOAI'OTOBKA JOKYMEHTOB B CPEJIE WORD

3ansitue 29-30. Co3nanme nokymenra WORD ciaoxknoii crpykrypsi (4
qac).

1. Co3naHue TOKyMEHTa M YCTAaHOBKA €0 ITapaMeTpOB.

2. BBon, penaktupoBanue u opMaTUpOBaHUE TEKCTA. THUIBI TEKCTOBBIX
00BekTOB. OCHOBHBIE XapaKTEPUCTUKH TEKCTOBBIX OOBEKTOB.

3. Ilonsartue crumieil, co3anue CTPYKTYphl TOKYMEHTA.

4, Co3nanue TaONMIl, HMMIIOPT/3KCOpT Tabimm u3/B cpexy Excel.
Wcnonb3oBanue Tabaull 1151 opOpMIICHHS CTPaHUIl JOKYMEHTA.

5. BBox MaremaTuueckux Gopmy.

6. Co3maHue pUCYHKOB.

7. BcraBka ornaBieHus.

8. PaGota ¢ noKyMeHTaMHU HECKOJIBKUMH aBTOPAMH, HCIOJIb30BaHUE
nHCcTpyMeHTa «McnpaBneHus».

Ilpaxmuueckue 3a0anusi:

- CO3JlaHWe JOKYMEHTa C 3aJaHHBIMH XapaKTePUCTHUKAMH, BKIIFOUAFOIIETO
dbopMyIIBI, TAOJUIIBI, PUCYHKH U TIP.;

- CO3JIaHH€ OTYETA IO BHIMIOJHEHHBIM UHAUBUAYAIbHBIM 3aJaHUSIM.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUUYECKOTO 3aHITHSI.

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

1. TectupoBanmue.

2. I'pynmnoBas KOHCYJbTAIMS.

PA3JIEJI 5. OCHOBBI PABOTBI B CETH MHTEPHET U C BA3AMMU
JAHHBIX



3ansaTus 32-33. Co3naHue W HANoJIHEHHe 0a3bl JAHHBIX, peajn3alus
3anmpocoB Ha BHIOOPKY (4 yac).

1. ba3wl JaHHBIX U CUCTEMBI YIIPaBICHUS Oa3aMU JTaHHBIX.

2. TlonsTue npeaMeTHON 00J1acTH.

3. Mogenp npeaMeTHOW 001acTh U MOJICITb TaHHBIX.

4. Tlonsitue unpopmanuoHHoro oosekta. Ero crpykrypa.

5. Tumnsl cBsi3elt B peIsSIIMOHHON MOJIEIH.

6. OcHoOBHBIE XapaKTEePUCTUKH s13bIKa SQL.

7. [Ipoctbie BBIOOPKHU. 3ampochl Ha BBIOOPKY JAHHBIX: OTPaHUYCHHbBIC
BBIOOPKH, BBIOOPKH C UCKITFOUEHHEM JTyOJIMKATOB, BBIYMCIISIEMBbIE TIOJISI B 3aMIpocax,
BBEIOOPKH C YIOPSIOYCHUEM, C TPYITITUPOBKOM TaHHBIX.

8. BnIOOpKU U3 CBSI3aHHBIX TAOJIMII.

Ilpakxmuuecxue 3a0anus:

- OMTMCaHNEe MOJICIIH TIPEAMETHON 00J1acTH;

- co3manue Oas3pl Tabiuil 0a3bl JaHHBIX, YCTAHOBKA CBSI3EH MEXIY
TaOIUIIaMU, HAIIOJTHEHUE TaOJIHII;

- peanu3aiys MOUCKOBBIX 3alpOCOB K 0a3e JaHHBIX ¢ OTOOPOM OJHOTO WJIH
HECKOJBKHX TTapaMeTPOB;

- peanu3anys BEIYUCICHUN CPECTBAMHU 3aPOCOB;

- cratucTuyeckast oopadoTka nHopmaluu u3 0asbl JaHHBIX.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUUYECKOTO 3aHITHSI.

Bansitue 34-35. Iouck undopmamnuu B cetu MuTepuer (4 vac).

1. ApXuUTEKTypa MH(}OPMAIMOHHO-TTIOMCKOBBIX CUCTEM TUTS
WorldWideWeb.
2. NudopmanmonHbie pecypchbl M UX MpeACcTaBiIeHUEe B UH(OOPMAIIMOHHO-

IIOMCKOBOW CUCTEME.
3. NHupopmaimoHHO-TTONCKOBBIN S3bIK CHCTEMBI.
4. Tunel HHPOPMALITMOHHO-TIOUCKOBBIX SI3BIKOB.

S5. CuHTaKCcuC s3bIKa 3aIPOCOB Opay3epa.



llpaxmuuecxue 3a0anus:

- MMIOUCK MH(OPMAITMH C UCITOIH30BaHUEM SI3bIKA 3aIIPOCOB Opay3epa;

- IOMCK MH(OPMAIIUH TI0 33JJaHHOU TeMe.

Camonposepka:

- TECTUPOBAHUE 10 TEME MPAKTUUYECKOIO 3aHSATHUSI.

3ausitue 36. UToroBoe 3ansitue mo Moy «OcCHOBbI padoThl B CEeTH
HNuTepHeT U ¢ 0a3amMu JaHHBIX» (2 Yac).

1. TectupoBanmue.

2. ['pynmnoBasi KOHCynbTalus: pazdop HWHAMBUAYAJIHLHOTO JIOMAIIHETO
3a1aHusl.

CamocrositesibHasi padora (144 yaca)

HJIaH-l"pa(l)l/lK BBINIOJIHEHUSI CAMOCTOSITEIbHOM paﬁoTLI o IMCIMUIIJINHE

Ne Jara/cpoxn Bua camocrositeqbHOM lpumepnpie ®opma
n/n BBINOJIHEHNSA padoThI HOPMET BPEMCHH KOHTPOJIA
HA BbINIOJIHEHHE
1 1 Henens N3ydeHne TeopeTuiecKoro 2 yaca vYO-1
ceMmecTpa Mmarepuala B CUCTEME
BlackBoard o pa3neny
«OCHOBBI MHKECHEPHBIX
pacuetoB B cpeae Excely,
OCHOBHasi uTeparypa [1-2]
2 2 Henens Bemonnenue PI'3 no pasneny | 2 yaca I1P-12
ceMecTpa «OCHOBBI MHKEHEPHBIX
pacueToB B cpene Excely,
3aganue 1
3 3 Henend Bemonnenue PI'3 no pasneny | 2 yaca I1P-12
ceMecTpa «OCHOBBI MHKECHEPHBIX
pacuetoB B cpezne Excel»,
3ajaHue 2
4 4 nenens Beimonnenue PI'3 o pa3neny | 2 waca I1P-12
cemecTpa «OCHOBBI HHKEHEPHBIX
pacuetoB B cpene Excel»,
3ajaHue 3
5 5 nepens Bremonunenue PI'3 no pazneny | 2 yaca I1P-12
cemecTpa «OCHOBBI HHKEHEPHBIX
pacuetoB B cpene Excel»,
3ajanue 4
6 6 Henens Bemonnenue PI'3 no pasneny | 2 yaca I1P-12
ceMecTpa «OCHOBBI MHKEHEPHBIX
pacuetoB B cpene Excel»,
3agaHue 5
7 Henens BelntoniHEHNE IPOBEPOYHBIX 2 yaca I1P-1
TECTOB 110 pa3Jieny




IIpumepHbie

Ne Jara/cpoku Bua camocrositeqbHOM dopma
n/n BBINOJIHEHUS padoThI HOPMPI Bpemeni KOHTPOJIS
HA BbINOJHEHHE
8 8 Henensa [ToaroroBka Kk UTOrOBOMY 2 gyaca I1P-1
cemecTpa TecTy 1o pazaeiny «OCHOBBI
MH)KEHEPHBIX pacueToB B
cpene Excel»
9 9 Henmens N3yuenune TeopeTnueckoro 2 Jaca YO-1
cemecTpa MaTepuaia B CUCTEME
BlackBoard o pazmeny
«UcnonwszoBanne MathCAD
JUIs PEeLIeHUs IPUKIIaJHbIX
3aJa4», OCHOBHasl JINTEpATypa
[3]
10 10 nepens Boemonnenue PI'3 no pasneny | 2 yaca I1P-12
ceMecTpa «Ucnonb3oBanne MathCAD
JUTSL PELICHUS IPUKIIAIHBIX
3ajau», 3aaadue 1
11 11 nenens Bemonnenue PI'3 no pasneny | 2 yaca I1P-12
ceMecTpa «Ucnonb3oBanne MathCAD
JUTSL PELICHUS IPUKIIAIHBIX
3ajiau», 3a1aHue 2
12 12 nepens Boemonnenue PI'3 no pasneny | 2 yaca I1P-12
ceMmecTpa «Hcnonp3zoBanue
MathCADpst perenus
IPUKIIAJHBIX 33/1a4», 3a/1aHUe
3
13 13 nepens BrInonHeHne NpoBEPOYHBIX 2 yaca I1P-1
cemecTpa TECTOB M0 pa3Jieny
14 14 nenens Bemonnenue PI'3 no pazneny | 2 yaca I1P-12
cemecTpa «HcnonwszoBanne MathCAD
JUTSL PELICHUST IPUKIIATHBIX
3ajau», 3a1adue 4
15 15 nenens Bemonunenue PI'3 no pasneny | 2 yaca I1P-12
cemecTpa «HcnonwszoBanne MathCAD
JUTSL PEUICHUST IPUKIIATHBIX
3ajiau», 3a1aHue 5
16 16 nenens Bemonnenue PI'3 no pasneny | 2 yaca I1P-12
cemecTpa «HcnonwszoBanne MathCAD
JUTSL PEeTICHUST IPUKIIATHBIX
3ajau», 3a1aHue 6
17 17 Henens BelntoniHEHNE TPOBEPOYHBIX 2 Jaca [1P-1
cemecTpa TECTOB I10 pa3ieny
18 18 wenmensa [ToaroroBka Kk TeCTy MO 2 gaca I1P-1
pazneny «Vcnonbp3oBaHue
MathCAD nnst pemenus
NPUKJIAJIHBIX 33/1a49»
19 Dx3ameHanmoHHas | [loaroroBka K 3K3aMeHy 36 yac DK3aMeH
ceccHusl
20 1 Henens N3ydeHne TeopeTuiecKkoro 2 yaca vVO-1
cemecTpa MmaTepHala B CUCTEME

BlackBoard o pazmeny




IIpumepHbie

Ne Jara/cpoku Bua camocrositeqbHOM dopma
n/n BBINOJTHEHH S padoThI HOPMEI BpEMEIH KOHTPOJIS
HA BBINOJIHEHHE
«ANTOPUTMH3ALHNS U
POrpaMMHUPOBAHUE B
WH)KCHEPHBIX 3a/1a4ax»,
OCHOBHas juTeparypa [2-3]
21 2 "Heneusd Breimonaenue PI'3 o pa3neny | 2 waca [1P-12
cemecTpa «AnroputMuzanus u
pOTrpaMMHUPOBAHUE B
WH)KCHEPHBIX 3a/1a4ax |»,
3aganue 1
22 3 Henend BrinonHeHne npoBepoOYHbIX 2 yaca [1P-1
cemecTpa TECTOB 110 Pa3leny
23 4 menens Bemmonnenue PI'3 no pasneny | 2 waca I1P-12
cemecTpa «ANTOpUTMH3ALINS U
POrpaMMHUPOBAHUE B
WH)KCHEPHBIX 3a/1a4ax»,
3ajaHue 2
24 5 Hexmens Beinonuenue PI'3 o pa3neny | 2 yaca I1P-12
cemecTpa «Anropur™Musanus u
POrpaMMUPOBAHUE B
WHXCHEPHBIX 3a7a9ax»,
3aganue 3
25 6 Henens BrinonHeHne npoBepovHbIX 2 yaca [1P-1
cemecTpa TECTOB 110 Pa3lieny
26 7 Henens Bremonnenue PI'3 no pasneny | 2 waca I1P-12
cemecTpa «AnropuT™MH3aLK U
MPOrpaMMHUPOBAHUE B
WHXCHEPHBIX 3a7a9ax»,
3ajaHue 4
27 8 Henens Bemonnenue PI'3 no pasneny | 2 yaca I1P-12
ceMecTpa «ANTOPUTMH3AIUS U
POrpaMMHUPOBAHUE B
WHXCHEPHBIX 3a7auax»,
3agaHue 5
28 9 Henensa BrimonHeHne noBepoYHbIX 2 yaca I1P-1
ceMecTpa TECTOB TI0 Pa3Jeny
29 10 Henens [ToaroroBka K TecTy no 2 yaca I1P-1
cemecTpa pasneny «AITOpUTMHU3AINS U
MPOrpaMMHUPOBAHKE B
WHXCHEPHBIX 33]1a9aX)
30 11 nenens N3y4eHne TeopeTHIeCcKOro 2 yaca YO-1
cemecTpa MaTepualia B CHCTEME
BlackBoard mo paznemy
«IToaroroBka JOKYMEHTOB B
cpene WORD», ocHOBHast
auteparypa [3]
31 12 wenpens Boinonnenue PI'3 pa3zneny 2 yaca I1P-12
ceMecTpa «IToaroroBka JOKYMEHTOB B
cpene WORD»
32 13 Henensa IToaroToBKa K TECTY 1O 2 4Jaca I1P-1




Ne Jara/cpoxu Bua camocrositesibHOM Tpumeprure dopma
n/n BBINOJTHEHH S padoThI HOPMEI BpEMEIH KOHTPOJIS
HA BBINOJIHEHHE
cemecTpa pazneny «I[lonroroBka
JIOKyMeHTOB B cpeie WORD»
33 14 nenens N3yuenune TeopeTuuecKkoro 2 yaca YO-1
ceMecTpa MaTepuaia B CHCTEME
BlackBoard o pazmeny
«OcHOBBI pabOTHI B CETH
HNHuTtepHet u ¢ 6a3amu
JTAHHBIX», OCHOBHAS
auteparypa [5-6]
34 15 nenens Brinonnenue 2 yaca I1P-6
cemecTpa CaMOCTOSITEIILHBIX 3a/IaHHH
nabopaTopHOM PabOTHI
«Co3ianue 1 HaroJHEHHUE
0a3bl JaHHBIX, peaTu3alus
3aIpOCOB Ha BBIOOPKY»
35 16 nenenst Brinonnenune 2 Jaca I1P-6
cemecTpa CaMOCTOSITEIILHBIX 3a/IaHUH
nabopaTopHOM PabOTHI
«[Touck nH(OpPMAIMH B CETH
WHTEPHET
36 17 Henens Bremonuenue PI'3 no pazneny | 2 waca I1P-12
ceMecTpa «OcHOBBI 0a3 JAHHBIX I
WH)KECHEPOBY, 3a/1aHue 3
37 18 nenens [TonroroBka K TecTy 10 2 yaca [1P-1
cemecTpa pazneny «OcHOBBI 0a3 JaHHBIX
JUTSI HEHOKEHEPOB
38 Ok3ameHaronHas | [Toaroroska k sk3aMeHy 36 gac DKk3aMeH
ceccust
Hroro: | 144 yac.

I1l. YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

PacuerHo-rpaguueckasi padora
Pacuetno-rpadudeckas padora (PI'3) BbIoNHIETCS CTyEHTaM MO KaXKIOMY
M3y4aeMOMY pas3zielly AUCUUIUIMHBI 10 BapuaHTaM. BKIIO4aeT HECKOJIbKO
3amanuil. Pemenue HyneBbix BapuaHTtoB PI'3 mo kaxaomy paszfeny NpHUBEICHbBI
HKe. Boimonnennsie PI'3 oTHpaBisioOTCS MpENojaBaTelilo Ha MPOBEPKY 4YeEpe3
LMS BlackBoard.

Paznen «OcHOBBI MH:KEHEPHBIX pacueToB B cpeae Excel»



3ananme 1. Jlana touka O(X,y) Ha IJIOCKOCTH U JUIMHA TMArOHANM KBajapara
d. Cuuras, uro Touka O sBISETCS TOYKOW MEpeceyeHusl TuaroHaiei, JuaroHaiu
napasuiesibHbl OCSAM KOOPJIUHAT, HANTH:

- KOOPJIMHATHI BEPILVH KBAIpaTa;

- INIMHY CTOPOHBI KBapaTa;

- paanycChl BIINCAHHOW U ONMCAHHOM OKPY’KHOCTH.

Pewienue: Metonuueckue yKa3aHUsT K BBIIOJHEHUIO 3aJaHHUS CM. B
nabopaTtopHoii padote 1. O6pazern npuseneH Ha pucynke 1.1.

3amanue 2. PeanuzoBarh KaabKyJIsATOP ISl pacdyeTa JOXOJHOCTH BKIIAJIOB IO
IIPOCTOM U CJIOKHOU MPOLICHTHOU CTaBKeE.

Pewenue: Meroguueckue yKa3aHHS K BBIINOJHEHUIO 33JaHUSI CM. B

nabopaTtopHoii pabote 2. O6pazer npuBeneH Ha pucyHke 1.2.

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

2 BxogHble gaHHble:

3 Uentp Of -1 2}
4 [uaroHans d= 7

5 Headpam cywecmeyem 4

6 XapakTepMcTMKMW KBagpaTa:
7 BepwuHbl

8 Al -4,5 -1,5 ) 3

9 B( -4,5 55)

10 cf 2,5 55) 14

11 D{ 2,5 -1,5 )

12 ' &

13 OnuHa cTopoHEel © “ N 1 2 ¢
14 a= 4,950

15 | Paguycel BNMCAaHHOW W ONWCAaHHOW OKPYMHOCTH -2 -

16 R= 3,5

17 r= 2,475

18

Pucynok 1.1. CHumok skpana 3aganus 1

A B 5 D E F G
1 Kanerynatop goxogHocTk EKNagoB
2 MpocToi npouyeHT CnoMHeIid npoyeHT
3 | Cymma BRN303 30 000,00 £ Cymma BrNaAa 30 000,00 P
4 CpoH pazmeweHMa 36 mec. Cpok pasmeleHua 36 Mec.
5 MpoueHTHaA cTaeka 8 % rogoBbix MpoueHTHaA cTaBka 8 % rogoBbix
Mepuog epinaart, Mepuoa HauncneHun
6 Kamgple 1 mMec. NpOLEHTOB, Kamable 6 Mec.
7
Cymma BKnaga ¢ Cymma BKnaga ¢
2 npouyeHTamMK 37 200,00 £ npouyeHTamm 37 959,57 8
95 [Ooxop no exknagy 7 200,00 £ HAoxop no exknagy 7 959,57 P

Pucynok 1.2. CHUMOK 5KpaHa 3a1aHus 2



3aganue 3. OLEHUTH 3aBHCHUMOCThH YIApHOH BS3KOCTH OT TEMIIEpaTyphl
TepMooOpaboTkn 00pa3nmoB B (opme mapauienenumnena H3 MOJIAMEPHOTO
KOMITO3UTHOTO MaTepuaia, BeicoTol h m mmpunoii b, ecnu m3BecTHa padoTtal,
3aTpadeHHas Ha paspyllieHne oOpasia. DKCIepUMEHTaIbHbIC JaHHBIC W3MEpPEHUM

npecTaBlIeHbl B Tabmuue 1.

Tabmuna 1
t, °C bi, Mmm hi, MM Ai, JIx

12,4 41 4,9

13,5 41 4,7

60 12,7 4,3 4,2

13,4 42 4,3

12,6 4.1 3,7

12,6 42 5,6

12,5 4.1 5,4

80 12,1 4,3 5,8

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 42 5,6
12,4 43 5

12,1 42 4,2

12,5 43 4,3
12,9 42 4

120 12,6 41 3,8

12,8 4,3 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

Heob6xoanmo:

- BBIYMCIHTH yAapHylo Ba3kocTh (KC) mns kaxxaoro usmepeHus, Kotopas
XapaKTepu3yeT CIOCOOHOCTh MaTepuaja CONMPOTUBIATHCA YAAPHBIM Harpys3kaMm u
OTpeeNsieTcsl OTHOLLIEHHEM padoThl A, 3aTpayeHHOM Ha paspylieHue olOpasla, K
IUIONIA/IM TIOTIEPEYHOT0 ceueHus: o0pas3ia B MECTe U3JIoMa:

A; [K,Z[xc

KC; =
l bi . hi M2




- BBIYMCJIIMTH CpeIHEE 3HAYCHHE YJIApHOW BS3KOCTH I KaXIOu

TeMIlepaTyphbl o GopmyIe:

neg
KC, = 1Z:KC
t_nt. i
=1

I'Z1€ Ny — KOJIMYECTBO U3MEPEHUN U1 KaXKIOU TEMIIEPATYpHI;
-HaUTU TIOTPEIIHOCTh BBIYMCIEHUS YIApPHOM BSI3KOCTHM [UIS  KaXIOU

temneparypsl (Metonom Kopudenpaa):

max(KC;)—min(KC;)
At= 2 , L= 1. .Tlt

- HAWUTH JTOBEPUTEIIbHBIN MHTEPBAJI BHIYMCIICHHBIX 3HAYCHUM;

- IOCTPOUTH IpaPUK 3aBUCUMOCTH YAapHOU BsI3KocTU K C; OT TEMIEpATypBhL;

- HaliTU YPaBHEHHUE DKCIIEPUMEHTAIbHON 3aBUCUMOCTH YAAPHOMN BSI3KOCTH OT

TEMIIEpaTyphl;

- C MTOMOILBIO MTOJIYYEHHOTO YPaBHEHUS CIIPOTHO3UPOBATh YAAPHYIO BA3KOCTh
s t =85°C, 110°C, 145°C.

Peuwienue. Metoguyeckie yKazaHusi K BBITIOJHEHUIO JAHHOW pabOThI CM. B

naboparopHoit pabote 3, oOpasel] npuBeaeH Ha pucyHke 1.3.

s ' ¢ ] ' ' & " ) ) X . " " o » aQ

o - Vasmh srmeace u .
SRR 3T TRRRNERE TP

(00,

L% o | b | oA ae (e amein' | m emeie e pec), naein' pRY: At J68CHMOCTS YABPHOR BRINDCTH OT TEMNEDSTYP

124 a1l s8] se3at ¥ S

' 13§ 210 4.7 82514 5 @ e —

€0 12,7 4.3 3.3 76.909 81346 381 71,622 11,579 i w «

134 42 41 76,404 ? e«
126 41) 17 71,832 i w

' 12.6 43! s.4] 106,820 i -

s 28]l sal 0 36) §

12 0 12,1 23 8| 131404 104,825 115,674 35,726 23% . 5 2 ™ 2 o =
13,1 43 590 104740 ! Temrepeyee, T

= 128 420 33 56,026 o o

] 113 4.4/ 44 TR406

"l 131 4.3] ) 79 836 LIS ere it e TNGHRT et Tamsad

i3 199 12,5 2 .'T 103 358 B7.554 103,359 TR0% aam Soteenrared srvezer Srouees Dervus

L 12,5/ 4.3 ] 83.773 e T FNS

L i 124] 4y 42 82 645

i 12 4.3 43 83,000

» 12.9 4.2 4 73828,

x 9 ;_!3.§ ﬁ‘.‘{. 18 73,558 TIATH $0,000 67,224 e

N 12,8 20 1) 87334

= 13 4.2} 3.9 67,756

o 125 43 13 40,930

) 13.6 430 L1 30,760

= B 123 42 e 54201 48408 84,203 33700 2,730

- 12,9 42 2 $3.538

» 133 45 14 40,100

=

=l { Azaspsrwvesess werapaan Nperssd

= e | e, ameie’ | enan rpaee lgcp-nnrpw L't [, amin’

¥ ® AL 236 TS #1628 | io0

= 3 104229 Fa88 143,156 1] 79,390

= 20 57 254 79,277 1080211 | syosr

= ¢ r2an e o0 0884

i) [ 25,308 3.8 33,334

Pucynok 1.4. CHUMOK 3KpaHa 3ajaHus 3



3apanme 4. Iloctpouth TabnuIly 3HaueHWH W rpaduk GyHKIUKA F(X)HA
3alaHHOM WHTepBaie[a, b], konmuecTtBo 3HadeHWi B Tabmuie — 20. ['panuis

uHTEepBaia a, b 3agaBare B rpamycax.

a+b
2 )

a+b
2

[To mocTpoenHo# Tabmuie u rpaduKy OTBETUTH Ha CJIEIYIOIIKNE BOMPOCHL:

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

Sin2 x — cos 2x, x>

- 3HAYCHMS a0COITIOTHOTO MHUHHUMYMa U MaKCUMyMa q)YHKHHH;

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

Peuwienue. Metoguyeckue ykazaHusi K BBIMIOJHEHUIO JAHHOW pabOThI CM. B

naboparopHoit pabote 3-4, oOpa3zell npuBeAeH 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. CHumMoOK 3KkpaHa 3ananus 4
3apnanme 5. Omnpenenute pasMmepbl OTKpPHITOro OacceitHa oObemom V =

40 M3, umeromero (GopMy INPSIMOYTOJLHOTO MapajieNeNunesa ¢ KBaJpaTHBIM



JTHOM, Ha OOJMIIOBKY CTEH M JHA KOTOPOIO YIJAET HauMEHbIIee KOJUYECTBO
MmaTepuana.
Pewenue. MeTonnuecke yka3aHUs K BBIIOJTHEHUIO JAHHOW paOOTHI CM. B

naboparopHoit pabote 4, oOpasel; mpuBeIeH 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 «Ucnoan3oBanue MathCAD 115 pemieHusi NPUKJIAAHBIX 32124

3aganue 1. BeraucnnTh 3HaYEHNE CIEAYIOIIETO BRIPAKECHUS:

2
T yc—1 1
In —\/Sil’l3 X+ = X +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.
Peuwenue. Metoauyeckue yKa3aHUs K BBITTOJHEHUIO JTAHHOTO 3a/1aHUS CM. B

nabopaTopHoit paboTe 5, oOpa3ser nmpuBeaeH Ha pucyHke 1.6.

3apaHue 1
r:=—3.5 y:=4.56 2z:=—0.5

2 2

2
2 —1
In||y— sm(rxﬁg) Jz——Y "= || +cos t.an(

T

=0.92

Vz+1

z+
T+yY

Pucynox 1.6. CHuMoOK 3kpana 3aganus 1
3aganme 2./[aH TpeyroiabHUK, 3aJaHHBIA KOOPAMHATAMHU CBOMX BepIIWH. [

9TOro TpEyroJbHUKA BLIYUCIINTD:

1. JUTMHBI CTOPOH, IEPUMETP, TUIOIIA/b;

2 BEJINYMHBI YTIIOB B rpajycax;

3. KOOPAMHATHI LIEHTPA U PAINYC BIMCAHHON OKPYKHOCTH;
4 KOOPAMHATHI LIEHTPA U painyC OITMCAHHON OKPYKHOCTH.



Pewenue: Metoanueckue YKa3aHHusd K BBIIIOJHCHUIO 3aJaHUA CM.

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

3apaHne 2
Koopaunars! TpeyronsHuka ABC
Iu::s yu:=4 Ty s= =7 Ypi= 1 T.i= 13 Yei= -5

AnvHbI CTOPOH

e=\/ (=) +(a—w) =15.207

a= \/(mc —.1:,,)’ + (yc—y,,)’ =20.881

b}

b= \/(.r,,-:r:,,)2 +(U,—¥,) =10.296

Mepumerp, nnowans

p=a+b+c=46.473 o v_’zi-(’_’-a]-(ﬂ-b].(-’i-c]=75

Pucynok 1.7. CHUMOK 3KpaHa 3aaHusi 2

¥Yrao
"] 2 2
Acacos| € 0 =%))_ | o8 A=A o7y
2.c-b w
2 2 2
B:=acos ((c_fi‘fib—)) —0.489 B=5-30 _25 0002
2.C-0a mw
2 2 2
Ce=acos| @+ =€) ) gm0 c=c- 80 _ 440462
2.a-b w
BnucaHHan OKPYMXHOCTb (paanyc v ueHTp)
PR
reed | \2 2 2 ) _3998
P
2
a-z +b-x,+C-T, -y +b-y,+cC-
Tt Moo (0 07 PO sl B Y
a+b+c a+b+c

OnwucaHHan OKPYMHOCTD (paanyc ¥ UeHTp)

R="""C_10062
4.8

D=2+ (Ta+ (Us—Ye) + o+ (Ye— Ya) + Te* (Ya—Us)) =300
) 5 ) ) 07)- )

I
a2 D

=2.04

_ (722 +1.7) - (Z—2) + (T4 +17) - (T~ o) + (27 +1,.7) - (T, — ) .

Ym D

5.2

Pucynox 1.8. CHUMOK 3kpaHa 3a1aHus 2



3apanme 3. Jlana yucioBas mocienoBareiabHOCTh a;(i = 1,2,...1n), oOmmi

YJICH KOTOPOH 3aaeTcst HOPMYIION:
s
a; = sin(\i + §).

JUJ1s1 5TOM MOCHEI0BATEIBHOCTH
- BBIBECTH 3HAYCHHS BCEX €€ YICHOB;
- IOCUUTATH CYMMY 3JIEMEHTOB 3TOU MOCIEI0OBATEIbHOCTH;
- HAWTHU 3HAYCHUS CIICTYIONIUX BBIPAKCHUM:
2 3 n
a1 +a2 -I-Cl3 +"'+an,
cosa; + cos(a; - ap) +cos(a; - a, - az) +--+cos(a; - a, - as - ...” a).

Pewenue: MeToquueckue YyKa3aHMS K BBIINOJHEHHUIO 3aJaHUSl CM. B

nabopaTtopHoit pabote 6. OOpazern npuBeneH Ha pucynke 1.9.

3apanme  HMCN0Bas NOCNER0BATENBHOCTE

ORICIN:=1 n:=15 i=1..n
[ 0.880
0.629
0.354
0.094
0.141
~0.348
0.524 -
a= sin(\:'i o ) ~|-0.67 Yla=-6273
: 3 0.787 =t
—0.876 =
~0.94 Y.a®=1.05
~0.98 e
-0.998 2 4
-0.997 > sin ||a];l.52
| —0.978 TR VR

Pucynok 1.9. CHumoOK 3kpana 3a1anust 3

3aganue 4. Ilpu nBIWKEHMHM aBTOMOOWIST M3 MyHKTa A B MYHKT B

YCTAaHOBJICHA CKOPOCTb ABUKCHUS HA PA3JIMYHBIX YUACTKaAX!:

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

- pacCTOSHUA MEXKy IIyHKTAMM;
- BpeMsl Ha MMPOXOXKACHHUE KaXKI0r0 ydacTKka U o011ee BpeMsl B IMyTH;

- CPEIHIOI0 CKOPOCTH JIBHYKCHHUS;




- HOMepa BCEX YYacTKOB, MpU JBWKEHHUH IO KOTOPBIM 3aTpayeHo

MaKCHUMaJIbHOE BpEMS.

Pewenue: Meronuueckue yKa3zaHHs K BBIINOJHEHUIO 33JaHUS CM. B
nabopaTtopHoil pabote 6. O6pazen npuseneH Ha pucynke 1.10.

3apanme S. Omnpenenute pasMmepbl OTKPHITOro OacceitHa oOwbemMom V =
32 M3, umeromero GopMy NpAMOYroJbHOTO HapauleeNnuneaa ¢ KBaApaTHBIM
JTHOM, Ha OOJIMIIOBKY CT€H M JIHa KOTOPOTO YWJET HaWMEHbIEe KOJUYECTBO
Marepuarna.

Pewenue: Mertoquueckue yKa3aHUs K BBIIOJHEHHUIO 33JlaHUS CM. B

nabopaTtopHoit padote 9. OOpazern npuseneH Ha pucynke 1.11.

3apanme XapaxTepucTuky asuxenns asTomobuna

15 60 0.25
5 30 0.167
12 60 0.2
2 15 0.044
1|2 V|50 o b _|042
17 60 v |0.283
50 0.42
3 10 0.075
10 60 0.167
5 10 0.125 |

m:=10

™
S= )jl,|;m

-1
m
T!uu:-’ ?:T'_Q.l."»l

S g
¢||.):: =51.601
Jull

mean (V) =49.5

V

maz, == max(T)=0.42

5
match (maz,,T) = [ __l
‘

Pucynox 1.10. CHuMoKk 3kpaHna 3ananus 4

3ananme 6. VccnenoBath QyHKITMIO U TIOCTPOUTH €€ TpaduK:
2
—-x—1

X
fo) ==

2 —2x
Pewenue: Meronuueckue yKasaHHs K BBIINOJHEHUIO 33JaHUS CM. B

nabopaTtopHoit padote 9. O6pazern npuseneH Ha pucynke 1.12,1.13, 1.14



1. ObnacTtb onpeneneHus
d(z):=denom(f(z)) — 2-z—2*

solve 0
0cobbie TOUKH Ty=d(z)=0—— [2]

solve ,x
obnactb onpegenenuna  (d(z)<0)v(d(z)>0) —— z<0V2<zVO<a

2. YeTHOCTb, HEYETHOCTb

2.(z*-3)
(z—2)+(z+2)

fl-a)+ 1) 2227

@yHKLMS 0bLero suaa
2. (:!:2 - 2)

factor
f(—=)—f(z) z-(z—2)-(z+2)

Pucynok 1.12. CHuMOK dKpaHa 3agaHus 6

<2

3. TOUKM nepeceyeHUss C OCSMU

[ \/g N 1 |
solve
00X g :=f(z)=0 2 2 ___[ 1.618]
1 | L0618
2 2
0 OY  yu=[f(0)— ¢ nepeceyerHmi Her

4. AcMMNTOTHI

TOPU3OHTaNbHbIE  yu,:= lim  f(z) —1 Y= lim  f(z) =1

T—00 I——00
BEPTUKa/bHbIE lim f(z)— —o lim  f(z)—o0
zan=0 :!:—b:l:‘,u :l:—v:l:ao
lim  f(z)——oo lim +_f(:r:)—»cc»
$“|=2 :z:—o:l:,ll :r:—o:za‘
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
HAKTOHHBIX SCHMITTOT HET, TaK Kak k=0, a y=1 - BepTHKaIbHAR ACUMITOTA




5. TOYKM 3KCTPEMyMa, MHTEepBanbl BO3pacTaHusl, ybbiBaHus

d 2.2—2)-(z—2?+1) 2.z—1 factor z2_2.742
fale) =L se) - oz e) et ;
. (2.z-z?) 2-z-% z?+(z-2)
solve 1 41
fa(z)=0—— o KCTPEMYMOB HET
solve ,x
ZEE ey
YObIBaeT Ha Bcer 06/1acTH OnpeaeneHns
solve ,x

falz)<0— S z<0v2<zVo<z<2

6. Touku nepernba, BbINyKNOCTb M BOMHYTOCTb (DYHKLIMM

fa(e)=L f(z) T2, 2:2=1)- (" ~2-2+4)
da’ 13-(:1:—2)3

solve [ 3 |

-"w-:faz(z)—*lu 3.1i
1—

3-1i
£:=0.00001

Ting, =1 if i (:z:,;“,o—e) S (z,-,,,o+e) <0 | =“aBngerca TOUKoii nepern6a”

“aBNAeTCA TOUKOW nepermba”
else
“He ABNAETCA TOUKOW nepernba”

Pucynox 1.13. CHUMOK 3KpaHa 3anaHus 6

solve,x
2<zV0<z<1 @yHKUNS BOrHyTa

fa(I))O

solve,x
faa(z)<0———z<0Vi<z<2 @yHKUNA BbINYKIE




fix)
T S (%)
. L ]

' (G

Pucynok 1.13. CHuMOK »KpaHa 3agaHus 6
Pasznes «AnropurMu3anus ¥ NPpOrpaMMHUPOBaHHE B HHAKCHEPHBIX 32/1a49aX)»
3apanme 1. BeruncanTs 3HaUeHHS CIAEAYIOMUX (PYHKIUHI, yUUTbIBasg 00JacTh
OIPEIEIICHHUS:

a)

x+ 2, ecux < 2

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

sin(x? + 1), ecau x =>V5m
anax = —3.5, 1.5, 3.2, 5,7, InV3, log, 10, 2, sin8;

0) y(x) 11 BBEICHHBIX MOJIb30BaTEIEM 3HAUYCHHUH.
Pewmenue:
Ha puc. 1.14a nokazan mnporpaMMmHbIii KoJ, a Ha puc. 1.140 pesynbrar

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. 3ananue 1: a) mporpaMMHBbIi KOf; 0) pe3yJbTaT BHIMOJHEHUS

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

— JUTUHBI CTOPOH;

— TepUMeTp;

— IUIOILA/[Ib;

— BEJUYUHBI YTJIOB B rpaaycax.

Pemenue:

Ha puc. 1.15a mokaszan mporpamMmHBIM Kon, a Ha puc. 1.156 pesynbrar

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

Pucynox 1.15. . 3aganme 2: a) nporpaMMHBIN KOJ; 0) pe3yJIbTaT BHITOTHCHHUS.

3ananue 3. B tabnuue 1 npu ABUKEHUM aBTOMOOMIIS U3 MyHKTA A B MYHKT B

YCTAaHOBJICHA CKOPOCTb ABWIKCHUS HA PA3JIMYHBIX Y4aCTKaX.



Taomuma 1

JnuHa yyacTtka, KM 15 |5 12

21

17 |21

10

5

CxkopocTtb, KM/4 60 [30 |60

45

50

60 |50

40

60

40

OnpenenuTs:

- pacCTOsIHUE MEKAY NYHKTaMU A U B,

- BpeMsi IPOXOXKICHUS KaKIOro ydacTKa U olliee BpeMs B MyTH;

- CPEIHIOIO0 CKOPOCTh JIBHKCHHUS;
- HOMEpa BCEX Y4YacTKOB,

MaKCHUMaJIbHOC BPCM:I,

IIpu ABWXKXCHHKM II0 KOTOPBIM 3aTpadycHO

- JUIMHY W BpeMsl MPOXOXKIEHUS MEPBbIX 4-X YYaCTKOB, CPEIHIOD CKOPOCTh

ABHIKCHHUA 110 OTUM YHACTKaAM.

Pemenne:

Ha puc. 1.16a mokazan nporpaMMHbIii Kkoja, a Ha puc. 1.1606 pesynbTaT

BBIIIOJIHCHUS IIPOIrpaMMBEI.

numpy np

lArr = np.array([15, 5, 12, 2, 2i, 17, 21, 3, 10, 5})

print ("OouMe ywactxes: ", 1lArr)

vArr = np.array([é0, 30, &0, 45, 50, 60, 50, 40, 60, 40])

princ ("CxcpocTy Ma ywacrTxax: ", VArr)

s = np.sum(lArr)

print ("Obmas mmvHa nytu: ", s)

tArxr = lArr / vAxr

print ("BpeMa npoxcxEOeHUs ydacTxes: ", np.round(tArr,2))

t = np.sum(TArr)

rint ("CCmee speMa B OYyT $6.3f" & ¢©)

avgV = 8 / ¢©

print ("CpeaMas CXOpOCT: B ayTi: $36.3f" & avgV)

maxT = np.max(tArr)

indMaxT = np.where (tAry == maxT) (0]

rint ("YHacTxM, Ma OpOSsSI NO XOTOPpLA: SaTpadueHO max BpeMs

IArrde = 1Arr[0:4]

print ("IaKsi nepsix NeTMpex ywacrxes: ", lArr4)

vArr4 = vArr[0:4)

print ("CxopocTy: Ma NepsNX HerTNpex ywacrxa VArr4)
a) !




6)

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. . 3amanue 3: a) nporpaMMHBIi KOJT; 0) pe3yJIbTaT BHIMIOTHEHHUS.

3ananme 4. Jlana yucnoBas mocaenoBarenbHOCThA; (i = 0,1,2,...1), oOmuii

YJICH KOTOPOH 3a1aeTcst (HOPMYIION:

/i
a; =sin(vi+1+ 5).

JIJ1s1 5TOM MOCIEI0BATEIAbHOCTH:
- BBIBECTH 3HAYCHHS BCEX €€ YJICHOB;
- IOCUUTATh CYMMY U MPOU3BEJICHHUE DJIEMEHTOB ATOM MOCJIEI0BATEIHLHOCTH;
- HAWTH 3HAYCHUS CIICIYIOIIUX BBIPAKCHUM:
aj +a?+a3+as+-+alt?,
sinay + sin(ay - a,) +sin(ag - a; *a,) + - +sin(ay - a, - a, - ...- a,).
Pemenme.

Ha puc. 1.17a nokazan mnporpaMMmHbIii KoJ, a Ha puc. 1.170 pe3ynbrar

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. 3ananue 4: a) nmporpaMMHBIN KOA; 0) pe3yJbTaT BHIMOJHECHHUS.

3apanue S. g GpyHKIMU:

1
) =x+-

X
Hatitu:
- YpaBHEHHE KacaTelibHOM B TOUke Xy = 0.4;
- o0nactb onpeneneHust GyHKIUH
- YpaBHEHUS BEPTUKAJIbHOW U HAKIIOHHOW aCUMITOT;
- TOYKH DKCTpeMyMa (PYHKIIMM, HHTEPBAJIbI BO3pACTaHUs U YObIBAHMUS.
Pemrenue:
Ha puc. 1.18 mokazan mnporpaMMmHbiii Koia, a Ha puc. 1.19pe3ynbrar

BBITIOJIHCHUA ITPOrpaMMBIL.



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: mporpaMMHBIi 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))
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Pucynoxk 1.19. 3aganue 5: pe3ynbTar BHIIOTHEHUS.
YcTHBIE OIPOCHI

YCTHBIE OMpOChl MPOBOASTCS IMpemojaBaTeieM B Hadajle HWTOTOBOTO
MPAKTUYECKOTO 3aHATUS MO0 KaXKJIOMY paszzerny. Bompocsl u 3agaHus MpyBEICHbI B
pazaene «VIII. ®OH/IbI OLEHOYHBIX CPEIACTB». [nsg 10oAroToBKU
UCIIOJIB3YyEeTCSl OCHOBHAasi M JOMOJHHUTENbHAsl JUTeparypa MO JUCIUIUIMHE
«MHpOopMalIMOHHBIE TEXHOJIOTHN», a Takke uH(opMmalus, pazmenieHHas B LMS
BlackBoard.

Bonpockl, Bo3HMKaIOIIME B MPOLIECCE MOATOTOBKH, CTYACHT MOXET 3a1aTh
MPEToAaBaTeNio JTI000 Ha KOHCYNbTAIlUsAX, JUOO uYepe3 CHelHalbHOE CPElCTBO
LMS BlackBoard.

TecTtupoBanue

TectupoBaHue OCYIIECTBIAETCS HAa HMTOTOBOM 3aHSATHH 4YEpe3 CHUCTEMY
BlackBoard. ITpumepbl TeCTOB ajs KaXAOro pasjeiia MPHBEACHBI B B pasjeiec
«VI.®OH/IbI OHEHOYHBIX CPEICTB».

CamocrosiTe/IbHBbIC 3aJaHNS K J1a00paTOPHBIM padoTam

BBITIONHSIOTCS B COOTBETCTBMM C  METOAMYECKUMHU  YKa3aHUSIMHU K
BBITTOJIHEHUIO JTa00OpaToOpHBIX pabot, pa3memieHHbIX B cucteme BlackBoard.
BreimonHeHHBIE pa0OThl OTHPABISIOTCS TIPEMOAaBAaTEN0 Ha MPOBEPKY uepe3
LMSBlackBoard. IIpumeps! 1a00paTopHBIX padOT MO KaXI0W TeMe NMPUBEICHBI B

B paszaene «VIII.  ®OHJIbI OLIEHOYHBIX CPEJICTB».



IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Kontposupyembie | Koabl 1 3Tanbl Oueno4Hble cpeacTBa
azjesibl / TeMbl OpPMHPOBAHHS
pasi (bopnmp . TeKYIIH KOHTPOJIb fpoMeRyTotHas
AUCHUTLTHHBI KOMIIeTeH Ui arrecranus
B 1-12,
Paznen 1. OcHOBBI 3HaeT [Tposepounsrii Tect (ITP-1) OHPOCH!
| cemecTp
HFKOHCPIRIX OK-5 | ymeer JlabopatopHuas pabora (ITP-6)
pacyeToB B cpefie 3amanue 1-12,
Excel - PacuerHo-rpaduueckast pabota | cemectp
(TTP-12)
. B 13-25,
Pasnen 2 3HaeT [Tposepounsrii Tect (ITP-1) ONpOCht
Hcnonp3oBanue | cemectp
MathCAD s OK-5 | ymeer Jlabopatopuas padora (ITP-6)
3amanue 13-22,
pelieHHs Pacuerno-rpaduueckas padora | conect
NPUKJIAIHBIX 337129 paeet (TTP-12) P
B 1-17,
Paspen 3. 3HAET ITposepounsrii Tect (ITP-1) ORpOCht
AJropuT™MH3aIus u Il cemectp
nporpammupoBanue | OK-5 | ymeer JlabopatopHnas pabora (ITP-6)
3amanue 1-8,
B MH)KEHEPHBIX reer PacuerHo-rpaduueckas padora Il cerect
B
3amadax Had (TTP-12) P
B 18-26,
Paznen 4. 3HaeT [Tposepounsiii Tect (ITP-1) ORpOCht
ITogroroska 'l cemectp
A OK-5 | ymeer Jlaboparopnas pabota (ITP-6)
JIOKYMEHTOB B Cpejie 3amanue 9-10,
WORD arazeer Pacuetno-rpaduueckas pabora 1l cemect
(ITP-12) P
. B 27-38,
Paspex 5. Ocropi 3HAeT [Tposepounsrii Tect (ITP-1) ORpOCHE
paboTHI B cE€TH OK-5 Il cemectp
WNuTtepHer u ¢ 3amanne 11-14,
yMeeT Jlaboparopnas pabota (ITP-6)
0a3aMu JaHHBIX Il cemectp

V. CHHUCOK YYEBHOM JUTEPATYPHI U UHOOPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JuTEpaTypa

1. Cepreea A.C. ba3oBble HaBbIKM pabOTBl C MPOrpaMMHBIM
obecrieuenueM B Texandeckom Byse. [Taket MS Office (Word, Excel, PowerPoint,
Visio), ElectronicWorkbench, MATLAB [DnektpoHHbslii pecypc]: ydeOHOE
nocobue/ CepreeBa A.C., CunsiBckas A.C.— DIEKTPOH.TEKCTOBBIC JTaHHbBIC.—

HoBocubupck: CuOupckuii rocyJapcTBEHHbIN YHUBEPCUTET TEIEKOMMYHUKALIMMN U



nH(pOpMaTHKH, 2016.— 263 c— Pexum J0CTyma:

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

2. AraponoBa H.C. Texuomorus pacuetoB B MS Excel 2010
[DnekTpoHHBIN pecypc]: yueOHoe mocobue/ AradonoBa H.C., KoznoB B.B.—
ONeKTpoH.TeKCTOBble  naHHble.— Camapa: Camapckuii TOCyIapCTBEHHBIN
texunueckud yauBepcutet, ObC ACB, 2016.— 97 c.— Pexum poctyma:

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

3. bemapee M.A. Meroasl Beuucienni B makere MathCAD
[OnekTpoHHBIN pecypc]: ydebHoe mocobwe/ W.A. bemaper [u ap.]—
DJEKTPOH.TEKCTOBbIE JaHHbIC.— HoBocubupck: HoBocubupckuii
rOCyJapCTBEHHBI apXUTEKTYpHO-CTPOUTENbHBIA yHHBEpcuTeT (Cubctpun), 9bC

ACB, 2013.— 169 c.— Pexxum aoctyna: http://www.iprbookshop.ru/68893.html.

4. 3naronosibekuil J[.M. OcHOBBI IporpamMmmMupoBaHus Ha si3bike Python
[DnexTpoHHBIN pecypc] : yueOnuk / J[.M. 3natononbckuif. — DIEKTPOH. AaH. —
MockBa: JMK IIpecc, 2017. — 284 «c¢. — Pexum jocrymna:
https://e.lanbook.com/book/97359 .

5. TymanoB B.E. OcHOBBI IPOEKTHPOBAHUS PENAIMOHHBIX 0a3 JTaHHBIX
[DnexTponHbIil pecypc] / B.E. TymaHoB. — DJEKTpOH. TEKCTOBbIE JaHHbIE. — M.
: Unrepuer-Ynusepcuter Unpopmanmonnsix Texnonorut (MHTYUT), 2016. —
502 C. — 978-5-94774-713-3. — Pexum J0CTymna:
http://www.iprbookshop.ru/52221.html

6. Hponos B. A. HTML 5, CSS 3 u Web 2.0. PazpaboTka coBpeMEHHBIX
Web-caiitoB. —  CII6.: BXB-Ilerepoypr, 2011. — 414 c¢.. wuL
http://znanium.com/bookread.php?book=351455

JlonmosHUuTEILHAA JIMTEPATypPa
1. Kunpgumor B.J[. Wcnonws3oBanue mnpuinoxenuss MS Excel nns
MOJICIMPOBAHUS PA3IMYHBIX 3a7a4 [DnekTpoHHb pecypc]/ Kunpaumos B.J.—
OnekTpoH. TekcToBbie AaHHble.— M.: COJIOH-ITPECC, 2015.— 160 c.— Pexum
nocryna: http://www.iprbookshop.ru/64925.html.



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

2. Kynpsisuie, E.M. Mathcad 11: IlonHoe pyKOBOJACTBO MO PYCCKOM
Bepcuu [OnexkTpoHHbI pecypc] : pykoBoactBo / E.M. KyapssieB. —
Onektpon.nadn. — Mocksa : JIMK Ilpecc, 2009. — 592 ¢. — Pexum nocryna:
https://e.lanbook.com/book/1172

3. Ozepoma I'.Il. Pascal B mpumepax m 3amadax [DIEKTpOHHBIA pecypc| :
yaeOHoe mocobue miisa By30B / I'. I1. OzepoBa; [lanpHEeBOCTOUHBIN (hemepanbHBINA
YHHUBEpCUTET, WHXeHepHas ImKojia.- BiaauBocTok: m3a-Bo JlalbHEBOCTOYHOTO

beneparbHOTO YHUBEPCUTETA, 2014, — 132 c.

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

Ilepedyensb pecypcoB MH(OPMANIMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«AHTepHeT»

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

2. OcnHoBeiMathCAD. — Pexum JOCTYTIA!
http://old.exponenta.ru/soft/Mathcad/Mathcad.asp

3. CripaBovHUK 110 s13bIKY Python. — Pexxum nocryma:
https://pythonworld.ru/samouchitel-python
4, CmopaBounnk mo CYBJ[I ACCESS. - Pexum gocryna:

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

5. BBenenue B 0a3el JTAHHBIX. — Pexxnm JOCTyTa:

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

6. CrpaBounuk mo HTML. — Pexxum mocryna:https://htmlbook.ru/html;

Ilepeyenb nHGPOPMAIMOHHBIX TEXHOJIOTHI1 U IPOTPAMMHOIO0 00ecreYeHust

[Ipu ocymecTBaeHMn 00pa30BaTEIBLHOTO TIpOllecca CTYACHTAMH |
podeccopcKko-NpenoJaBaTeIbCKUM ~ COCTAaBOM  HCIOJB3YeTCS  CIENyIolee
IpOrpaMMHOE 0OECTICUCHHE:

1. Microsoft Office (Access, Excel, PowerPoint, Word ut. ).

2. MathCAD.

3. Python, Anaconda.


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

4. Notepad++.

5. [IporpammHuoe obecnedeHre 3JIEKTPOHHOrO pecypca caita J[BOY,
BkiIrouast ObC JIBDY.
6. Matepuansl  Kypca, pasmemienasile B LMS  BlackBoard,

uaentuduxarop: FU50219-00.00.00-1T-01: NudopmanimoHHbIE TEXHOIOTHH.

[Ipu ocyuiecTBiaeHMHM 00pa30BaTEIBLHOTO TIpollecca CTYACHTAMH |
poheccopcKO-IPEenoaBaTeIbCKUM ~ COCTABOM  HCIIOJIB3YIOTCS  CIIEAYIOIINE
UH(OPMAIMOHHO-CITPABOYHBIE CUCTEMBI:

1 Hayunas snexkrponnas 6ubnuorexa eLIBRARY.

2 DJNIEeKTPOHHO-0MOIMOTEYHAs! CUCTEMa U3IaTeIbCTBa «JIaHby.

3. DekTpoHHO-0MOaroTeuHas cuctemMa «IPRbooksy.

4 DJICKTPOHHO-OMOIMOTeYHas cucTeMa «Znaniumy

S. Nudopmammonnas cucrema "EJJMHOE OKHO gnocryma K

oOpa3oBaTenbHBIM pecypcam.

VI. METOAUWYECKHUE YKA3AHMUS 1O OCBOEHUIO
JUCHUTIJINHBI

1. Onmucanue mnOC/IEAOBATENbHOCTH [eCTBUH CTyJIeHTa («CUHeHapuu
N3y4YeHUsl TUCHUILTHHBI»).

JIsis yCHenrHoro u3y4eHus AUCHUTUTHHBL «HQOPMAIMOHHBIE TEXHOJIOTHUIY
CTYJICHTY HEOOXOUMO:

1. [Ipr MOATOTOBKE K MPAKTHYECKOMY 3aHSTHIO MOBTOPHUTH OCHOBHBIE
TEOPETUYCCKHUE TOJOKCHHUS, N3YUYCHHBIC HA MPEIBIIYIIEM 3aHATHH, a TAKXKE MPH
HEOOXOIMMOCTH TPOYUTATh TEOPETHUUECKUH MaTepHall, TPEACTABICHHBIA B
cucreme BlackBoard. Jlanee 03HaKOMUTBCS ¢ HOBBIM TEOPETHUECKUM MaTEPHATIOM
(taxke uepe3 cuctemy BlackBoard), BHUKHYTE B CyTh HM3y4aeMoO#l MpOOJIEMBI,
HOJITOTOBUTH BOIIPOCHI.

2. Ha  mpakTudeckoM  3aHSTHM  TIIATEIBHO  KOHCIIEKTHPOBATH

TeOpeTI/I‘-IeCKI/Iﬁ MaTcpuajl, yHaCTBOBAThH B O6CY)KI[GHI/II/I, 3aJaBaTb BOIIPOCHI.



3. IIpu moaroToBke K J1abopaTOpHBIM pabOTaM Ha OCHOBE MaTEpHAJIOB,
npezcTaBieHHbIX B cucteme BlackBoard, cHavana monsTe 3amanue 1abopatopHoit
paboThl, HAUTH TEOPETUUYECKU MaTepual, HeoOOXOAUMBIA ISl paOOThl, U3yYUTh
AJITOPUTM peanu3aliy 3a1anus, cGopMyIUPOBATH BOIPOCH! IIPETIOAABATEIIIO.

4, [Tpu BeIONTHEHNM JabOpaTOpPHOU pabOTHI cCHaudana chopMyIUpOBaTH
¥ 33J1aTh BOIIPOCHI NPENOJABATEN0 [0 METOJMKE BBINOJHEHUS padOThl, 3aTeM
BBINOJIHUTD 3a/laHue «1o o0pasiy». OTIpaBUTh MPENOJABATENI0 YEpPE3 CUCTEMY
BlackBoard BrmonHeHHOE 3aaHWe HAa TPOBEPKY, OTBETHTh Ha BOIPOCHI
npenoaasarens. llpexne, yeM mpucTynaTb K BBIIOJIHEHHIO CaMOCTOSITENIbHBIX
3aJaHuii, 0o0QyMaTh aJIrOpuTM HX peanus3aluu, cGopMyIupoBaTb U 3a4aTh
BOIIPOCHI MPEMOJABATENIO IO CYTH 3aJIaHUM, CIUTAHUPOBATh WX BBINOJHEHUE.

S. CaMocTosTenbHBIE  33JaHUd  Ja00paTOpHOM  pabOTBl  MOYKHO
BBIIIOJIHATh KAK HAa AayJUTOPHOM 3aHSITHH, TaK M CAMOCTOSITENIBHO BO
BHeayauTOpHOE Bpems. [lpu 3TOM pe3ynbTar uX peanu3auud HeoOXOIUMO
OTIIPaBUTh MPEIOJIABATENI0 Ha IPOBEPKY.

6. [Tocne kaxa0ro NPakTUYECKOTO 3aHATUA [l 3aKpEIJIEHUs MaTepuana
HEOOXO0MMO ITPOMTH MPOBEPOUHEIE TeCThI B crcteme BlackBoard.

7. B Teuenune Henenu BBIOpaTh Bpemsl AJiA pabOThl CO CIELHMATBHON
JUTEPATYPOr B OMOIMOTEKE U JIsl 3aHATUNA Ha KOMITBIOTEPE.

8. CaMocTosATenbHYI0O pabOTy OpraHU30BBIBATH B COOTBETCTBUU C
rpauKOM BBITIOJHEHUSI CAMOCTOSITENIbHOM paOOThl, MPUBEAEHHOM B MPHIIOKEHUH
1.

2. PexoMeHaauMum 1O  MCHOJb30BAHHK)  MATEPHAJIOB  Y4eOHO-
METOMYECKOr0o KoMILIeKkca. PexomeHayeTrcs MCHOJIb30BaTh METOAMYECKHUE
yKazaHusg M Marepuanbl 1o  kypcy «MH}opmalMoHHBIE  TEXHOJOTHNY,
pa3smenieHubie B cucteme BlackBoard, nnentudukarop kypca FU50219-00.00.00-
IT-01: UadopmaliioHHbIE TEXHOTOTHH.

3. Pexomenaanumu mo padore c¢ Jgurepatypoil. Teopernueckuii mMarepua
Kypca CTaHOBHUTCS Oojiee TMOHSATHBIM, KOTJa JOIMOJHUTENIbHO K pabdoTe Ha

MMPAKTHYCCKUX 3aHATHUAX, HCIIOJIb30BAHHUIO y‘—Ie6HO-MeTOI[I/I‘—IeCKOFO KOMIIJICKCA,



npezacraBieHHoro B cucteme BlackBoard, w3ydatorcss m KHMrE H3 crmcka
OCHOBHOH U JIOTIOJIHUTENILHON JIUTEPATyphl. JINTEpaTypy 10 KypCcy MOKHO U3y4yaTh
B OuOnIMoTeke, OpaTh KHUTY Ha JOM WJIM YWTaTh €€ Ha KOMIIbIOTEpE (ECIH 3TO
AJIEKTPOHHBIN pecypc). [lone3Ho MCnosb30BaTh HECKOJIBKO YUYEOHHMKOB, OIHAKO
YKeJNaTeJIbHO MPUAEPKUBATHCS PEKOMEHIALMS MIPEMOAABATENS IO BBIOOPY KHHUT I10
KaKIoMy paszneny. He pexomenayercs «3ayduBaTh» MaTepual, >KeJIaTelbHO
NOOUTBHCS TOHUMAaHUS H3y4aeMOW TEeMbl JUCLUIUIMHBI, @ 3aTEM HCIIOJIb30BATh
M3YUYCHHBIA MaTepual Ui peanu3anuu 3afgaHui. Kpome Toro, o4eHb IOJIE3HO
BBISIBUTH TEH/ICHLUU PA3BUTHUS TOW UM MHOM KOMITBIOTEPHOU U MH(OPMALIMOHHON
TE€XHOJOTMM, BBIACIUTh Il ceOsl HamnpaBleHUs JaJbHEUIIEro U3y4eHHUs
Marepuana, I JOCTHXKEHHs 0ojJee MPOJBHHYTOTO YpPOBHS  U3Y4YECHHS
JUCLUTUINHBI.

4. PekoMeHIAMHU 10 MOATOTOBKEe K JK3aMeHy. YCIElIHas MOATOTOBKAa K
HK3aMEHYy BKJIIOYAET, C OJHON CTOPOHBI, JOOPOCOBECTHYIO PabOTy B TEUEHUE
CEMECTPA, BBIIIOJIHEHUE BCEX 3aJJaHUI MPENOoJaBaTelis, a ¢ APYyroi — npaBuiIbHas
OpraHu3ainys MpoIEecca HEMOCPEACTBEHHOM MOATOTOBKU. lIpm moaroroBke k
’K3aMEHY HEOOXOJMMO OCBOUTH TEOPHIO: pa300paTh ONpeneseHHUs] BCeX MOHATHUH,
MOBTOPUTH MPUEMBI PEIICHUS 33]1a4 C UCIOJb30BAaHUEM PA3IUYHBIX TIPOrPAMMHBIX
CUCTEM. 3aT€M PACCMOTPETh MPUMEPHI U CAMOCTOSITENIBHO PEATM30BaTh 3a1aHUsI U3
Kaxaol Ttembl. Ilpm »3TOoM, ecnu 3amaHus  (QOPMYIUPYIOTCS  CTYIACHTOM
CaMOCTOATENIbHO, — JIOCTUTaeTcsi 0oJjiee MPOJBUHYTHI ypOBEHb H3yYEHHS

JUCITUITIIMHBI.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCIUIIJIMHBI
AyIUTOpHBIE 3aHATHS MO JUCHUUIUIMHE BKJFOYAIOT IMPAKTUYECKHUE 3aHATHS,

JUISL TIPOBEIICHUST KOTOPBIX HEOOXOJUM KOMITBIOTEPHBIA KJIaCC CO CIEAYIOIIUM
000pyI0BaHUEM:

— 15 mono0610k0B Lenovo C360G-i34164G500UDK ¢ ycTaHOBIICHHBIM
CTaHIapTHBIM IIPOrPAMMHBIM 00€CIIEYeHHEM, TOCTYIIOM K ceTd VIHTepHeT.

— MyJIbTUMEIUIHBIHN mpoekTop OptimaEX542] — 1 wr;



— HAaCTEHHBIN JKpaH;

— aynuo ycuwrenb QVC RMX 850 — 1 wr;

— KOJIOHKH — 1 1mIT;

- HBII — 1 mT;

— MUKpOGOoH — 1 1mIT.

- JOKYMCHT-KaMcpa.

B OCIAax oOecreyeHus CIICOHMAJIBHBIX YCJIOBI/Iﬁ O6y‘I€HI/ISI HMHBAJIMA0OB M JIMII C

OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3710pOBbsi B JIBDY Bce 3manus o0opymoBaHbI

naHgycamu, JudTamu,

OCHAllICHHBIMH

TyaJICTHBIMHA

IIOABCMHUKAMMU,

HaBHFaHHOHHOﬁ IMOAACPIKKH.

ViIl. ®OHAbI OHEHOYHbBIX CPEACTB

KOMHAaTaMH,

CIICOUAJIMBUPOBAHHBIMH  MCCTAaMM,

TaOJIMUYKaAMU

uH(OPMAIMOHHO-

HIxayna oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Kona n
Jrtanbl popMUPOBaAHUS
¢dhopmyaupoBka KPUTEpUH nokKazareyimn
KOMIIeTeHIInN
KOMIIeTeHIINN
- 3HaHHEe OIpEeAeJICHU | - CHOCOOHOCTD JaTh
OCHOBHBIX IIOHATHH W | ONpENeleHHs  OCHOBHBIX
METO/IOB TIOHSTHH
OCHOBBI
MH(POPMALMOHHBIX HHGOPMALMOHHBIX
MH(POPMALMOHHBIX u .. o
TEXHOJIOTHIA; TEXHOJIOTHIA;
KOMIIBIOTEPHBIX
. - 3HaHWE OCHOBHBIX | - C10cOGHOCTD
TEXHOJIOTHH,
ITaIoB peLICHUS | IePEUYUCIUTh U PACKPBITh
HpUMeHsIeMbIe B
o BBIYUCIIMTCIIbHBIX CYTb METOA0B
npodeccnoHanbHOMI ;
3ajad, UH()OPMALMOHHBIX
JIeSITeIIbHOCTH: ..
- 3HAHUC HA3HA4YCHUSA U | TCXHOJIOTHH,
OK-5 - CpelncTBa u
OCHOBHBIX - CIIOCOOHOCTh
CIIOCOOHOCTHIO UHCTPYMEHTHI IS
IIPOTPAMMHBIX CPEACTB | MEPEUYUCIUTh U PACKPBITH
UCIIOJIb30BaTh peanuzanu
paboThI C | TOCTIeIOBATENBHOCTh u
COBPEMCHHBIC WHXXEHEPHBIX
JOKYMEHTaMH COJICpKAHUE JTaToB
METOJIBI U pacyeroB
Pas3JIMYHbBIX THIOB; pemeHuns
TEXHOJIOTHH (B TOM | 3HaeT (971eKTpOHHBIE
-3HaHHe OCHOBHBIX | BBIYMCIUTEIBHBIX  33/1a4
qucie TaOnuupl,  cpencraa 9
MOHATHUH W Ha3HAYEHUs | Pa3IMYHBIMU
nH(pOpMaLMOHHEIE) MIPOrpaMMHPOBaHUS, i
0a3 ITaHHBIX M CHUCTEM | MHCTPYMEHTaMH;
B MaKeThl HMHXEHEPHBIX
. JUISl UX YIIPABJICHUS; - CHOCOOHOCTD
npodeccrnoHaNbHONI u MaTeMaTHYECKUX
- 3HAaHWE NPUHIUIIOB U NEPEUUCINTG W ONHCaATh
JIeSITETTHHOCTH pacueToB);
METOJIOB [IOMCKA B CETH | Ha3HA4YEHHE OCHOBHbIX
- WHCTPYMEHTBI
WHTepHer. MIPOTPaMMHBIX CPEICTB IS
CO3JJaHUs "
paboTBl ¢ JIOKyMEHTaMH
odopMIIeHUS
. Pa3IMYHOTO THIIA;
JOKYMEHTOB CJIOKHOU
CTDVKTYDEL: - CITIOCOOHOCTH
PYKTYPHL, BOCIIPOU3BECTH u
- MeTOAbl TIOMCKa W .
OOBSCHUTH C TpedyeMoi
XpaHCHUs JaHHBIX. .
CTEIEeHBIO Hay4YHOU

TOYHOCTH u IIOJIHOTHI
OCHOBBEI XpaHcHUA )48




Koa n

Jransl GOpMUPOBAHUSA

¢opmynupoBka KpUTepuu NnoKa3are/n
KOMIIeTeHIIMH ROMICTCRIMM
00paboTKH JTAHHBIX,
METO/bI IIOUCKa
uHpOpMALTUU
- yMEHHE | - CIOCOOHOCTH IPUMEHATH
HCII0JIb30BaTh pasiu4yHble HHCTPYMEHTHI
OCHOBHBIC SIEKTPOHHBIX TAONHI IS
WHCTPYMEHTHI peleHus pa3IM4YHbBIX
NIEKTPOHHBIX  Tabmui | 33434,
AT pemeHus
- BBIIIOJIHATE pa3in4HbIX 3a7a4;
MaTeMaTU4YECKUE U |- yYMEHHUE  pPELIUThb | - CIIOCOOHOCTH
HH)KCHEPHBIC  PacUeThl | BBIYMCIMTCIBHYIO (dopmannzoBath 3anaqy,
cpeacTBaMu 3ajadyy B BBIOpaHHOM | OIHUCATh OCHOBHBIE

AIIEKTPOHHBIX  TaOJHII,
SI3BIKOB

MAaTCMaTU4YCCKOM  HJIN
MHXXCHEPHOM IIAKETE,

(GbopMynsl M BBINOJHUTH
pacuer B BBIOpaHHOM

pOrpaMMHPOBAHHS, MaTeMaTH4YCCKOM NI
MaTeEMaTUYECKUX Hu WH)XXCHCPHOM IIaKeTE;
HHKCHCPHBIX ITAKETOB; - yMmeHue paspaborarp | - CMOCOOHOCTh
— WUCOOJB30BaTh AITOPUTM peuIcHu pa3pa60TaTL AJITOPUTM
HHPOPMAIMOHHBIC M | 3aJa4d M peaJn30BaTh | PCUICHUA 3a/1auu u
KOMITbIOTCPHBIC €ro B BUJIC MpOoTrpaMmbl | PCAIU30BaTh €T0 B BUAC
Vaeer TEXHOJIOTHH mpu | HA BBIOPAHHOM si3bIKe | IPOrPaMMEI Ha BBIOpAHHOM

CO3aHUH U | IpOrpaMMHUpPOBAHHUS; A3BIKE IPOrPaMMHUPOBAHUS;
PEIaKTUPOBAHUY - CIIOCOOHOCTB
JOKYMEHTOB pa3Iu4YHbIX -yMeHHe pa60TaT]) c HUCIIOJIb30BaTh Tpe6yeM])H‘/lI
THIIOB; COBPEMEHHBIMU pu padore ¢
— dopMymHpoOBaTh | mporpaMMHBIMU JOKyMEHTaMH Habop
3aIpOCEl  JUIA  TIOMCKA | CpeACTBaMU npu | MHCTPYMEHTOB
WHPOPMAIMH B CETH | CO3JAHUU i | BBIOpaHHOTO
HUHTEPHET; PENaKTHPOBAHHH MIPOrpaMMHOTIO CPEJICTBA;
-HCIIONI30BATh CHCTEMBI | JOKYMEHTOB; } criocobHoCTH
yIpaBlIeHUS bazamu | - yYMEHHUE copmyarposars "
JAHHBIX JJIs XpaHEHUs U | GOopMyIHpOBATH peanu3oBaTh  MOUCKOBBII
oGpaboTku 3anpocel, TpeOyempie | SAMPOC B BHIOPaHHOM
I/IH(i)OpMaHI/II/I. npu IIOUCKE 6pay3epe;

WHPOpPMALIMK B CETHU

UnrepHer; -CIOCOOHOCTD OMpeEUTH

- yMenme cosmasats u | CTPYKTYPY MpocToi 6a3sl

HATIONHSTE JaHHBIX, CO3/JaTh ee ¢

undopmarmeit HCTIOJIb30BaHUEM CYBHVI/I

npocTyio 6asy aanHbx. | HATIOTHATH nHpopManuei
- HaBBIKAMH paboOTHI C | - BJIaJIeHHE | - CHOCOOHOCTH Oerno u
KOMIIBIOTEPOM KaK | TepMHHOJIOTHEN TOYHO HIPUMEHSTh
cpencTBOM 00paboTKH W | MHQOPMAIIMOHHBIX ¥ | TEPMUHOJOTHIECKHUI
XpaHeHHs HHPOPMAILNH; | KOMITBIOTEPHBIX ammapar
- HaBbIKAMM CPABHEHUS | TEXHOJIOTUH; nH(pOpPMaMOHHBIX u
W OLICHKH COBPEMEHHBIX | - BIlaJIecHHe HaOOpPOM | KOMITBIOTEPHBIX
IPOrpaMMHBIX CPEJCTB | ONEpaluii, TEXHOJOTHM B YCTHBIX
00paboTkn U | IPeAOCTaBISIEMbIX OTBETaX HAa BOMNPOCHl U B
XpaHEHHsJaHHBIX, COBPEMEHHBIMU MMUCEMEHHBIX Pad0Tax,

Brnaneer | BbImonHEHHS MIPOTPaMMHBIMH - CcrocoOHOCTh

Pa3INYIHBIX PAacUETOB; CpeacTBaMu JUI | HCIIONB30BATh
- HaBbIKaMH BbIOOpa | pabOTHI C | COBpEMEHHbIE
MOIXOMAIINX CPEACTB M | mH(popMarmen U | TIpOTpaMMHBIE  CPEICTBa
HHCTPYMEHTOB BBITTOJTHEHUEM Ul pemeHus  3aaad
MHPOPMAMOHHBIX Pa3IUYHBIX PACUETOB; npodeccrnoHaTbHON
TEXHOJIOTHH i | - BIAJ€HHE | AEATENBHOCTU
peleHus 3a1a4 | MeToAoNoruei - CIIOCOOHOCTH CPaBHUTH H
npodeccroHaIbHOM CpaBHEHUs W BbIOOpa | BHIOpaTh MIPOrpaMMHOE
JIeSITETIbHOCTH. IPOrPaMMHBIX CPEACTB | CPEACTBO  JUIsl  peIleHUs




Koa n
Jransl GOpMUPOBAHUSA
(opmynupoBka KpHUTepUH MoKa3aTeJIn
KOMIIeTeHIIUH

KOMIIETEHIIUH
JUIs  pelleHHus 3ajad | KOHKPeTHOH 3a1aun
Pa3IUYHBIX TUIIOB npodeccroHaNbHOM

JeSITeIbHOCTU

MeToanyeckue peKoMeHAAIUN, ONpeaesiionue nNpoueaypbl OlleHUBAHUSA
pe3yJbTAaTOB OCBOEHMS TUCUMILIUHbI

OueHouHbIe cpeacTBa ISl POMEKYTOUYHOM ATTeCTAlNH

IlepeyeHb THIIOBBLIX BONPOCOB K 3K3aMEeHY, IIePBbIA ceMeCTp

1. OcHoBHbIE NPUHIUIIBI (PYHKIHOHUPOBAHUS 3JIEKTPOHHBIX TaOJIHII.
2. Mopenb suelKu 3eKTPOHHON TaOIHIIBI.
3. Tunsl AaHHBIX, AOMYCTUMBI B 3JEKTPOHHBIX Tabnunax. Beox u

KOPPEKTUPOBKA 3HAYCHUH B STYEHKY.
4, Hcnons3zoBanne (opmMyn B DIJIEKTPOHHBIX Tabnumax. BBox wu

KoppekTupoBka dhopmy. [lepecuer hopmy B 37IeKTPOHHOM TabIUIIE.

5. [Tonstue dpopmarta siuetiku. OCHOBHBIE CpeiCTBa (POpMaTUPOBAHUS.
6. Hcnonbs30BaHre UMEH U KOMMEHTAPUM ISl TYCUKH.
7. Hcnonb3oBanue craHaapTHbIX (yHKUMA B (dopmynax. 3aHeceHue

uHOpPMAITMU B SUYCHKY DJICKTPOHHOW TaOJUIBI B 3aBHCHMOCTH OT 3aJaHHOTO
YCIIOBHSI.

8. Hcrnonp3oBaHne CTaHAAPTHBIX (QYHKIOUH B cpefe dSIESKTPOHHBIX
tabnwui. Onepanuu HaJl MACCUBAMHU JTAHHBIX.

Q. [TonsiTne abCOMIOTHON U OTHOCUTEIHLHOM ajpecalfivi B AJIEKTPOHHOMN
tabmuie. [I[puMeHeHue abCoMIOTHOM ajpecaluy sueekK.

10. I'paduueckoe npeacrasienue tTabnuynon nHpopmarmu. [loctpoenue
rpaduKoB U AUarpamm.

11. CrannapTtHbie PYHKIIMU pabOThl C MACCUBAMH.




12. Ucnons3oBanne wuHCcTpyMeHTa «llouck pemenusi» u  «llogbop
apaMeTpoBy.

13. OcHoBHBIE 00BEKTHI B cpene Mathcad: koHcTaHTa, TIepeMeHHas,
onepatop, GyHKIUS, KOMMEHTApUH, COOOIIEHUs 00 OIIMOKaX.

14, Omnepatopst Mathcad, mognepxuBaromue WHTEpHEHC MOIB30BATEIS
(BBOA ¥ BBIBOJ] 3HAYEHUH KOHCTAHT, IEPEMEHHBIX, (PYHKITUH, OTIEPATOPOB)

15. Crpykrypa 3kpaHa npu pabore B cpene Mathcad: okna ¢ pabounmu
JOKyMEHTaMH, MEHIO, TTaHEI HHCTPYMEHTOB, TIAaHEJIh COCTOSTHUS U JIP.

16. Ckainsip, BEKTOp, MaTpHIla U COCTaBHOM MaccuB B cpeie Mathcad.

17, Meronpl mMoMCKa KOpHEW anredpanuyeckux ypaBHEHHHl B cpene

Mathcad (rpadguyeckuii, UncIeHHbIA U AaHATUTUYECKUA METO/IbI).

18. MeTtoapl penieHusi CUCTEM JIMHEWHBIX anreOpanyecKkux ypaBHEHUH B
cpeae Mathcad.
19. Metoabl pelieHusi CUCTEM HEJTMHEHHBIX alreOpandecKux ypaBHEHUUN

B cpene Mathcad (uncieHHBIN U aHATUTHYECKUE METO/IbI ).

20. Cytp ¢ynkumii root u Find cpene Mathcad.

21. Meroapl MoMcKa MUHHMYMOB M MaKCUMyMOB (GYHKIMA B cpefe
Mathcad (rpadguyeckuii, UucIeHHBIA U AaHATUTUYECKUA METO/IbI).

22. Tunel rpadgukos B cpeae Mathcad.

23. Crioco6bl Tpaduueckoro 0ToOpakeHus BEKTOPOB U MATPHI] B cCpeie
Mathcad.

24, Otobpaxenue GyHKIIMOHATIBHBIX 3aBUCUMOCTEM B cpene Mathcad.

25. [Tpunnuner  GopmaTUpOBaHMsST JIBYMEPHBIX TpapuKOB B  cpele
Mathcad.

IlepeyeHb THIIOBBIX BOIIPOCOB K IK3aMeHY, BTOPOH cemMecTp
[ToHATHE anrOopuT™Ma U MPOTPAMMBI.
CrpykTypa mporpaMmsl.
Llenple 1 BelIECTBEHHBIE TUIIBI NaHHBIX. Onepaluy HajJ HUMHU.

Orneparopsl NprcBauBaHMs, BBOJIAa U BBIBOJIA.

o~ 0D oe

Y COBHBIN oneparop.



OnepaTopsl MOBTOPEHHUS.

AJIFOpI/ITMLI BBIYUCJIICHUA CYMM H HpOI/ISBCIleHI/If/'I.

o N o

ANTOpUTMBI CTATUCTHUECKON 00paOOTKH TaHHBIX.

Q. CTpyKTypUpOBaHHbIE THIIBI JaHHBIX: OJHOMEPHBIE  MAaCCHUBBI.
Omneparu BBOAA U BBIBOJIA.

10. Onepauuu Haja MaccUBaMU: Iepedop, MEpPEeCTaHOBKA JJIEMEHTOB,
KOIIMPOBAaHUE MAacCHBa LIETUKOM.

11. Onepanuu Ha/Jl MacCUBaMU: yIaJICHUE U BCTABKa 3JIEMEHTOB MACCHBA.

12. CTpyKTypHpOBaHHBIE TUIIBI JaHHBIX: JABYMEPHbBIE MacCHUBBI. THUITOBBIE

OoIIcpanu Haa MaCCUBaAMU.

13. JIBymepHbIe MaccuBbl. Apu(pMETUYECKHE ONIEpaLIMU Ha/l MAaTPULIAMU U
BEKTOPAMH.
14, OcHOBHBIE ~ MOAYNM,  IPUMEHSEMBIE B  HHXEHEPHBIX U

MAaTCMaTUICCKUX pacyCTax.

15. Pemenue ypaBHeHUH, CUCTEM YpaBHEHUI U HEPABEHCTB.

16. CuMBoOJIIbHBIE TPEOOPAZOBAHUS.

17. ['padrueckue BO3MOKHOCTH M3Yy4aEMOTO SI3bIKA.

18. MHuorodyHKIMOHaNbHBIA  TeKCcTOBbIM  penaktop  Word.  Tumsr

00BEKTOB, BKJIFOYaeMbIe B TOKyMEeHT Word.

19. [IpeacraBnenne TekcTa B penakTopax. BBOI, KOPpPEKTUPOBKA U
dhopmaTHpOBaHUE TEKCTA.

20. [TonsiTue a63ana B penakrope. OCHOBHBIE XapaKTEPUCTUKH a03aria.

21. [Tonsitue o crtune ab63ana. Mcmonp30BaHHWE 3aroJIOBKOB Pa3HOTO
YPOBHSI JIJIs1 CO37aHUs CTPYKTYPBI TOKyMEHTA.

22. [IpencraBnenne undopmarmu B Buae tadnuil B cpene Word. BeraBka
tabaui. BBoa undopmaiuu B TadUILy.

23. N3menenue ctpyktypsl Tabauisl B cpene Word. BeraBka/ynanenue
CTpOK u cToiOnoB. ®opmaTupoBanue Tadauil. BerauciieHus B TabIuIax.

24. PucoBannbie  00bekThl  Word. BcraBka, KOpPpEeKTHpPOBKA U

dhopMaTHpOBaHHE PUCOBAHHBIX OOBEKTOB.



25. BcraBka u hopmatupoBaHre MaTeMaTU4eCKUX (OPMYIL.
26. CpenctBa aBTOMaTH3aIlMU pabOTHI MOJIB30BaTeNsl B penakrope Word:

OTrJIaBJICHHE, HyMepalusi 00bEKTOB U TIp.

27. Jlornueckas opraHuzamus 6aspl JaHHBIX.

28. NupopmarimoHHbie 00BEKTHI.

29. Tumnsl cBsizeit HHHOPMALIMOHHBIX 0OBEKTOB.

30. Jlorudeckas CTpyKTypa pesIIIMOHHON 0a3bl TaHHBIX.

31. S3BIK CTPYKTYPUPOBAHHBIX 3alpPOCOB JUISI PENSLMOHHOM MOJEIN
(SQL).

32. Crpykrypa 3anpoca

33. 3anpochl Ha BEIOOPKY.

34. 3anpockl Ha BIOOPKY U TPYNIIOBBIE (PYHKITHH.

35.  BroxeHHbIE 3aITPOCHI HA BEIOOPKY.

36. Mexanusm Beb-moncka: 0CHOBHBIC KOMIIOHECHTHI.

37. OCHOBHBIE TOUCKOBBIE CHCTEMbl, OPUEHTUPOBAHHBIC HA PA3IUYHBIC

SI3BIKOBBIC TIPOCTPAHCTBA.
38. OcHoBHble TpaBuia (GOPMHUPOBAHUS 3alPOCOB B  MOUCKOBBIX
CHUCTEMaX.
TunoBsble 3a1aHKsl K IK3aMeHY, NIePBbIil ceMecTp
1. CpenctBamu Excel moctpouts rpaduk cieayroriei GyHKIUH:
F(x)= 01x3—-3-x+3, x [-2;2].
2. CpenctBamu Excel moctpouts rpaduk cieayroriei GyHKIUH:
F(x) = sin(0,3x) - cos - (0,2x) - sin?(x), x €[0%;360°].
3. CpenctBamu Excel moctpouts rpaduk cieayromien GyHKIUH:
F(x) = In(x*+1) —x2+10, x €[-1;3].
4, CpenctBamu Excel pemmnts cremyrornnyio 3amauy: wapux opocaiom ¢
svicomsl h ¢ Hynesoll nauanvroli ckopocmoio. Ilocuumams, uepes CKOIbKO CeKYHO
wapuk ynaoem Ha 3emaro. [locmpoums epagux 3asucumocmu 8vicomsi ulapuka

HAO 3eMjietl Om 8peMeHU.



S. CpenctBamu EXcelBpranciants cnemyromiee MAaTpHYHOE BBIPAKEHHE
(pa3mep matput A u C — nHa n, pa3mep BeKTopa B — n, MaTpuisl U BEKTOPHI
3aMOJHUTh CIIy4YailHbIMM yuciaamMu ot 1 110 6):

(4-42-C—-C1-A™Y)-B.

6. CpencrBamu EXcelBpranciuts ciieyromniee MaTpUIHOE BBIPAKCHUE
(pa3mep matpun A u C — nHa n, pa3mep BekTopa B — n, MaTpuilbl U BEKTOPHI
3aMOJHUTH CIIy4ailHbIMH yuciaamMu ot 1 110 6):

(6-43-C*—-C1-(A-C)-A™Y)B.
7. CpencrBamu Excel pemuts ciieayromnryto cucTeMmy JTUHEHHBIX

ypaBHEHUH (C MOMOILbI0 MATPUYHOTO BBIPAKEHHUS):

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

8. CpenctBamu Excel pemuts cieayronyro 3amauy:

Ha mebenvhoui pabpuxe uzeomasnueaiomes namo U008 NPOOYKYUlU. CHOJbL,
wKaghol, ousan-kposamu, kpecia-kposamu u maxmol. Hopmor 3ampam pecypcos:
mpyoa, OpeBecumvl U MKAHU HA NPOU3BOOCMBO eOUHUYbL NPOOYKYUU KAHCOO020

8U0a npugeodetvl 8 ciedyrujel mabauye:

Pacxox pecypca
HA eIMHUILY NPOLYKIINH
Haumenosanue (B yKa3aHHBIX eIMHUIAX H3MEPeHNsI) 3anac
pecypea AMBaH- | KpecJo- pecypea
cros | mkad KPOBATH | KPOBATE Taxra

Tpyno3zarparts! (uen.) 4 8 12 9 10 3690
Jlpesecuna (M°) 0,4 0,6 0,3 0,2 0,3 432
Tkasb (M) 0 0 6 4 5 2400
[TpuObLTH OT BHITyCKa 8 10 16 13 17 i
1 m3genus (y.e.)
Hpenenbiiit oGben 480 | 80 | 180 120 | 100 :
BBITTyCKa (IIIT.)

B osmoii oce mabnuye ykazamnvl 3anacel pecypcos, Komopwvie mMocym 0Ovinb
UCNONIb306AHBL 8 MeyeHUue paboue2o OHs, GeIUYUHbl NPUOBLLIU (8 YCIOBHBIX
eouHUYax) om 6vbINYCKa O00H020 U30eNUs KANCO020 6udd, a makdce 3a0aHbl

npeodenbl 06vbEM08 U320MOBAEHUSL KAHCO020 8UOA NPOOVKYULL.



Tpebyemcs onpedenumv 00veMbl NPOU3BOOCMBA NPOOYKYUU MeOelbHOU

¢abpukoii 6 meuenue paboueco OHA, eapanmupyrwue e MAKCUMATbHYIO

npuobbLIL.
Q. CpencrBamu Excel pemuts ciienyromee ypaBHEHHE:
01x3—-3-x+3=0.
10. CpenctBamu Excel pemmts cienyroriee ypaBHeHHUE:

In(x>+1)—x*>+10=0.
11. CpencrBamu MathCAD noctpouts rpaduk Claeayromeit GyHKIHH:
F(x)= 0,1x3—-3-x+3, x ¢[-2;2].
12. Cpencramu MathCAD moctpouts rpaduk ciaenyromieii GyHKInuu:
F(x) = sin(0,3x) - cos - (0,2x)sin?(x), x [0°;360°].
13. Cpencramu MathCAD moctpouts rpaduk ciaenyromieii GyHKInuu:
F(x) = In(x*+1) —x?+10, x €[—1;3].

14, CpenctBamu MathCAD BbIMHCIHTE CIICAYIONICE MATPUIHOE
BbIpakeHue (pazmep matpuil A 1 C — nHa n, pa3mep BeKTopa B — n, MaTpuIlsl U
BEKTOpA 3aMOJIHUTh CIyYalHBIMU YUCIaMu OT 1 110 6):

(4-4%2-C—-Ct-A"Y)-B.

15. Cpencramu MathCAD Bberunciuth ciieayromiee MaTpUIHOE
BbIpakeHue (pazmep matpuil A 1 C — nHa n, pasmep BeKTopa B — n, MaTpuIlsl 1
BEKTOpA 3aMOJIHUTh CIy4alHBIMU YUCIaMHu OT 1 710 6):

(6-43-C*=C1-(4-C)-A™Y)-B.
16. Cpencteamu MathCAD pemuth CEQYIONYI0 CUCTEMY JTHHEHHBIX

ypaBHEHUH (C MOMOIIbIO MATPUYHOTO BBIPAKEHMUS):
le — Xy — X3 +3x4_ = 1,
4x, + 5x, —x3 + x4, =5,
x1—3x2—x3 — X4 = 9,
2X1 — Xo + 2x3 — 12x, = 2.
17. Cpencteamu MathCAD pemuth ClIeAyONy0 CUCTEMY JHHEHHBIX

ypaBHenuil (metonoM Kpamepa):



2X1 — Xy — X3 +3x4 = 1,
4x; + 5x; —x3 + x4 =5,
X1 —3X, —X3— X4 =09,
2X1 — Xo + 2x3 — 12x, = 2.

18. CpenctBamu MathCAD pemuth CIEQYyIONyI0 CUCTEMY JHHEHHBIX
ypaBHeHH (MeTooM ["aycca):

2X1 — Xy — X3 +3x4 =1,
4x; + 5x; —x3 + x4, =5,
X1 —3X, —X3— X4 =09,
2X1 — Xo + 2x3 — 12x, = 2.

19. CpencrBamu MathCADpemuTh cienyroiee ypaBHEHHUE:

01x3—-3-x+3=0.

20. Cpencramu MathCAD pemuthb cienyroliee ypaBHEHHUE:

In(x>+1)—x*>+10=0.

21. Cpenctamu MathCAD pemuth creayronlyto 3anady: Oona cmopona
NPAMOY20JIbHO20 YUACMKA 3eMAU Npumvikaem K Oepecy mops, a mpu opyeue
ocopadicusaromes 3a60pom, Oauna kKomopozo 600m. Kakoevr Oondicnbl Obimb
CMOPOHbBI GMO20 YUACMKA, YMOObl €20 NI0uaob dvlia Haubovue?

22. CpenctBamu  MathCAD  pemmth  crneayromyro — 3amady: M3
NPAMOY207bHO20 aucma dcecmu pasmepom 25 x 40 cm Hado uszzcomoums
OMKPLIMYI0 KOPOOKY Hauboavuieco odvema. [[is uzeomosnenusi Kopooxku HaA0o
svipezams KeadpamHvle Y20iKu. B 3asucumocmu om OnuHbl 8vipesaemozo
K8aopama noayuaomcs KOpoOKuU, umerowue paziudusvle odOvemvl. llosmomy
HeoOX00UMO paccuumams pasmepvbl 8blpe3aemvblX Keaopamos, Npu KOmopbvlx
KOpooOKa umeem HaubOIbUUL 0ObeM.

TunoBble 3a1aHus K IK3aMeHY, BTOPOi ceMecTp

1. Pakera 3amyckaercss ¢ TOYKM Ha SKBATOpE W Pa3BHBAET CKOPOCTH V
km/c. KakoB pe3ynbTat 3amycka? Vxkazauue: ecnmu v < 7.8 KM/c, TO pakeTa ymajaer
Ha 3emmo, eciim 7.8 < v < 11.2, To pakera CTaHET CHYTHUKOM 3€MJIH, €CIIH
11.2 <v <16.4, t0o pakera craHer cnytHukoM ConHua, ecnu v > 16.4, To

paketa nokuHet ConHeunyro Cucremy.



2. BhIsSICHUTB, IPUHAIUICKUT JIH TOYKA ¢ KOOpAMHATAMU (X, Y )KOJBIY C
LEHTPOM B Hauaje, paauyca R.

3. Brruucnuth 3HaueHue BoipaxkeHus (X, Y, Z — BBOASITCS C KJIIaBUATYPBbl):

y = max(x, y,z)? —2min( X, y, z)

sin( 2) + 2?:(( : ;’ ZZ))
4. JInst 3aJaHHOTO P BBIYUCIIUTH MPUHAICKAIINE UHTEepBaTy [37, 57|
KOpHHU ypaBHEeHUs Sin(x) = p.
5. JlaHbl -HaTYpabHOE M BEMIECTBEHHBIC Mapbl (Xq,V1),..., (Xn, Vi)

OnpenenuTs paauyc HaMMEHBIIETO Kpyra ¢ HEHTPOM B Hadajle KOOPJIUHAT, BHYTPb
KOTOPOTr'0 NONaAaroT 3TU TOYKH.

6. BBecTu ¢ KinaBHATypbl IOCIENOBATENBHOCTh M3 7T ILIEJBIX YHCEN U
HalTH CyMMy  MAaKCHMQJIbHOTO W  MHUHHMQJIBHOTO  4YHCIA  3TOU
IIOCJIE0BATEIbHOCTH.

7. HaiiTu Bce HaTypajlbHble peLICHHsS ypaBHeHHMss n’ + m? = k’Ha
uHTepBase [1..p], pBBOAKUTCS C KIIaBHATYPHI.

8. Haiitu HauGonbliee ¥ HaMMeHbLIEE 3HAueHUEe (QyHKUMH y = 3x2 +
X - 4 Ha uHTepBane[a, b], ecnu Ha 3aJaHHOM WMHTEPBAJIEC X U3MEHSETCS C IIaroM
0,1 (3HayeHUst a ¥ b BBOJATCS C KJIIaBUATYPHI).

Q. CpencrBamu Word co3aarh, mokasaHHbIH Ha pucyHKe 2.1, coOpaTh
JUISL HETO OTJIABJICHUE. Y CTAHOBUTH CIEAYIOIINE XapaKTEPUCTUKU JUJISl TOKYMEHTA!
pasmep mpudra 12, BEIpaBHUBAHHUE MO IIMPUHE, OTCTYH KPAacHOW CTPOKH 1 cM,

MEKCTpOUHbIM wuHTEpBan 1,2. @opMmynbl BCTaBUTh C MOMONIb0 Pegakropa

dbopmy.



1. IEIAMEHAITHOHHOE 3ATAHHE

1.1. Teoperaweckmi Bompoc
Crpvervpa sxpama mpu patore & cpage Mathead: orma ¢ pabowmm gorvaesTam, MeEwo,
MAHATH HECTPYVMSHTOE, TAHSTE COCTOSHIT B I,

1.2. IIpaxTrEgecroe 3a,JaunE|

1.21. Poprpruposra
- - - . 3
Ompegeners pazdeprl OTEPHRTOCO Oaccaima odneaoy V= 32m° | Musomero Gopay
OPEMOVIOIEHOTD TEPATISNSMHISIE ¢ FEATDATHEM JHOM, Hi 0ONHIOOEEY CTSH H JHI EOTODOTO
VEIST HEMWEHENSS EOIHISCTED MATSDHATE.
1.22 Ioscrenus x 2adaws
Besgsu cnegyveomus o0 0zHa9sHES
X — MHPHHE M TTEHS T892 Daccelsa,
h — royinea Gaccefina (PercoTa napatTetnommeas).
Hz doparener ans pacasTa 00%2Ma TSPATISTSIHITSTA ELPATHM IIVOMEY 0accafEa:
z v
V=x"-h h=—.
x
$ opuryna ERMECISHE ITT0MIATH HICEHSH i 0 0EOERD TDAHSH M8panTensTHnsIa (Iocko Ty
DacceiE O TEDEITEDL):
2
E=-x"+4-x-h.
FVHEIHT MI0MATH OOESPXHOCTH, SEMCANAY OT X, H OVIST GVHEIHSH, OMMCEESKIISH
VCIOEHS HAMEH 33T89H:
v 4-V
slx)=x+4-x-h :.!:z+f.l-x-—2 =x+—
x x
Haftgsu EpHTHYacEms TOMER $VHEIHK, 05 3TOT0 ERMHCIHL OPOHIE0 THVEY H IDHDIEHTEM

2z {:
.. a-
gx)=2 X ——
x
gixi=o0, x =4,
TIpoEsprIoy, FETESTCE NH TOYES ¥ = & MEHEMVMOM GVHEIHE, I75 37000 EOZEMSM ETOPVID
OpOHIEC THVED B OOPSJS0HM 82 SHAE E HalISHHOH TO9ES:

' -7y L
g Lx}=|12 -x——z} =24+—, 54 =6>0
v X X

3maawr, dvErmms S(x) J0CTHTAST MEHPDMYMA E TOMES X = 4.

Tarzoy oOpazod, MHPHES B JTIMHHS OITHMATEHOCC O&cCCSiER X — 4 M, oro rovOHHA
3z -
h= pri 2 M, OPH 3TOM ONOMATE 0QTHIIOEER:
) 4-v 4-32
Sla)=x'+— =4+ —— —sE
x 4

Pucynok 2.1. CHuMOK 3KpaHa 3a1aHus 23.
10. CpencrBamu Word co3nath, MmokasaHHBI Ha pucyHke 2.2, coOparth
JUISL HETO OTJIaBJIEHUE. Y CTAaHOBUTH CIEAYIOIINE XAPAKTEPUCTUKH ISl TOKYMEHTA!
pasmep mpudTa 12, BeIpaBHUBAHHE MO MIMPUHE, OTCTYI KpPacHOW CTpoku 1 cM,

MEKCTPOYHBIN UHTEPBAX 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 3aganus 24.

11. [IpeobpazoBars Tabauiyy COTPY/IHUK (pa3dbuth ee Ha HECKOIBKO

TaOJUIl, BKIIOYUTH HOBBIE CTOJOIBI) Tak, 4YTOOBI OHAa OTBeyaja MpaBUIaM

HOpMaJIU3alHu:
COTPYAHUK
Omoen Damunus U.0. Jonsxcnocmo Oxnao

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




12, Peanm3oBath 3ampockl Ha BBIOOPKY JUIsl JaHHOrO (¢parMeHra

npeaMeTHON 00J1acTH:

Craan
HaumeHnoBanue Hena KoanuectBo
Pyuka 100 20
Kapanpar 10 10
Terpans 30 100
Pyuka 20 20
Tetpaap 50 30
Terpans 45 10
a) BriBecTu Bce TOBaphbl U UX IIEHBI
b) BriBectu ToBap, 1ieHa kotoporo 6obiie 20, Ho MeHbIe 50
C) BriBecTn HamMeHOBaHUE, LIEHY, KOJIMYECTBO U CTOMMOCTBH Ka)KJ0TO
TOBapa
d) BriBecTr 00111y10 CTOUMOCTH Ka)0Tr0 HAMMEHOBAaHUS TOBapa.
e) BriBecTH CTOMMOCTB BCEX TOBApPOB HA CKIIAIE.
f) BriBecTH MUHUMANIBHYI0, MAKCUMAJIBHYIO U CPETHIOI0 LIEHY KaXJ0T0
HaMEHOBaHHUs TOBapa
9) BriBecTr KOJMYECTBO TOBAPOB KAXKJOTO HAUMEHOBAHUS.
h) BriBecTH TOBap ¢ MAKCHMAJILHOW 1 MUHUMAJIBHOH TICHOM.

IIpuHIMN cocTaBieHUs IK3aMEHALIMOHHOI0 OnJiera
[IepBblil BONPOC ABJISIFOTCS TEOPETHYECKUM U ITPEAHAZHAYEH JJI1 OLICHUBAHUS
MOPOrOBOI0 YPOBHSI OCBOEHHS AMCLHMIUIMHBI. BTOpoil Bompoc — mpencTaBiser
co0oil 3amaHue, KOTOpoe HEOOXOAMMO BBITIOJHUTH HAa KOMITBIOTEPE. DTO MOXKET
OBITH CO3/aHUE HEOOJIBIIOTO CaiTa, pelIeHHe HEKOTOpOM 3ajauu B Cpelie
MathCAD, mpoekT cTpykTypbl 0a3bl JaHHBIX W Tp.. Hmwke mnpuBenacH obOpaserl

DK3aMEHAIIMOHHOTO OMIIeTa.

Oo6pa3zen 3x3aMeHALIMOHHOT0 OUJIeTa
| cemecTp
1. I'paduueckoe npeacrasienue TadbauyHon nHpopmanuu. [loctpoenue

rpaduKoB 1 aAuarpamm B cpenae Excel.



2. CpeacrBamu MathCAD pemmuth CHEIyIOIIYIO CHCTEMY JTHHCHHBIX
ypaBHeHu (MeTooM Kpamepa):

2x1 — X, —x3 +3x, =1,
4x, + 5x; —x3 + x4 =5,
X1 —3Xy — X3 — X4 =9,
2x1 — Xy +2x3 — 12x, = 2.

Il cemecTp
1. Mexanusm Beb-moncka: 0CHOBHBIE KOMIIOHECHTHI.
2. CpeactBaMd MPOU3BOJBHOTO SI3bIKA MPOrPAaMMHPOBAHUS  PEIIUTH
cienyrouryto 3anauy: «Haiitn HanbOosbIiee 1 HaMMEHbIIee 3HaYeHue QYHKIUH Y =
3x? + x - 4 Ha unTepBaze [a, b], ecau Ha 3aJaHHOM MHTEpBAJE X M3MEHSETCS C

miarom 0,1 (3HaueHUst a ¥ b BBOJASITCS C KIIABUATYPHI )».

OueHouHbIE CPEACTBA IS TEKYLIEH aTTeCTAlNH
3amaHus 11 IPOBEPOYHBIX TECTOB
Kaxnomy cryaeHty dopMupyeTcss WHANBUAYAIbHBI TECT, B KOTOPBIN

BXOAUT 2 - 4 3ajaHusi, BbIOpaHHBIE CIIy4allHBIM 00pa3oM U3 OOIIEro CIHUCKA.
Kaxxgoe 3amanue BKITIOYAeT CIHMCOK BOMPOCOB, Ha KOTOPBIE TOJDKEH OTBETHUTH
cTyneHT. s peanuszauu Tecta UCIOIb3YeTCs 3aJJaHue ¢ MHOTOKPATHBIM BBOJIOM

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

Teno, EbIMyLL|EHHOE BELTUEANLHO BEE DX, OBMMETCA NO 33K0HY h (t), ¥t W3MEDADTCA COOTEBETCEEHHD B
METpAX W CekyHaax. [NA BEIMMCIEHUA CKOPOCTH WCNONb3yeTcA dopmynav(t) = h' (t), aona
BLMUCMEHHA YCKODEHWA: a(t) = h'' (t).

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

HalTi (pesynsTaTHl 33HECTH B JECATHYHOM (DODMATE, KOMWYECTEO 3HAKDE NOCNe SanAToM 1)

CKOpPOCTE TENA B MOMEHT BpEMEHM £ = 0.4 c: M/fc

YCKOPEHWS TENa B MOMEHT BDEMEHW & = 0.4 c: w/c?

B KaKoi NoNoHMTENLHEI MOMEHT BDEMEHH CEOPOCTE TEMA pagHa 3 u/c: c.

B KaKolil MOMEHT BREMEHN TEND 000 TUIHET MAKCHMANLHOA BoICOTRL c, 3T BLICOTE
pasHa M.

B Kakol MOMEHT BRSMEHI TENO YNAAST HA SEMITH - c, MpW 3TOM CHOPOCTS TENA
No A0CONKTHOW BenMuMHe Oy0ST DasHa M/c.

Baxuo. [NA BLINONHEHWR 3303HWA HeoTX00MMO NOCTPOMTE rpadKiM CEODOCTH M BEICOTLI.

Puc. 2.5. Tlpumep 3a1aHre NpoOBEPOUYHOrO TECTA



3agaHus VI HTOTOBOI0 TECTUPOBAHMS

KaxaoMmy crynenty ¢opmupyercs HWHAMBUAYAJIbHBI TECT, B KOTOPBIH
BxoauT 20 BOIMPOCOB, BBHIOPAHHBIX CIy4ailHBIM 00pa3oM H3 o0iero cmucka. B
TECTE PEAIN30BaHBI CIEAYIOILIEE TUIIBI TECTOBBIX 3a1aHMIA:

- BBIOOp OJIHOT'O BapUaHTa OTBETA;

- BBIOOp HECKOJIbKMX BapUAHTOB OTBETA,

- BBOJI YMCJIOBOT'O 3HAYCHMUS.

Pasznen «OcHOBBI HHKEHEPHBIX pacueToB B cpeae Excel»
1. B snekrponnoii Tabmuie MicrosoftExcel 3nak $ mepen HOMepom

CTPOKH B 0003HAYCHUHN STUCHKH YKa3bIBACT HA...

a) aOCOTFOTHYIO aJpecaIuio

b) Havaao HopmyIibl

C) JICHEXHBIN Gopmar

d) Hayvajo BHEIPCHUs OJIOKa sTYeeK

2. «Jlerennga» nuarpammbl MicrosoftExcel — ato

a) YCJIOBHBIC 0003HAUCHHUS PSIIOB WIIM KATETOPUI TaHHBIX
b) MOPSZIOK IMOCTPOCHHUS THArPaMMBbI(CITUCOK JISHCTBUI)
C) PYKOBOJICTBO JIJIsl TIOCTPOCHHUS JHarpaMM

d) TaOJUIA JUIS IOCTPOCHHS JUArPaMMBI

Pazgea «Ucnonb3oBanue MathCAD nis1 peieHus NPUKJIAAHBIX 32129

1. VYkaxuTe HOMep OIMOOYHOTO Ooreparopa B MporpaMMe ONpeAeTIeHUs
BEKTOpA:

a) N:=10

b) i:=1..N

C) Vii=2-1+43
d) Vi=2-i+3

2. Yro onpenensier cucremnas nepemerras ORIGIN
a) HaYaJIbHOE 3HAUYCHHE WHECKCOB MAaTPHI]

b) KOJIMYECTBO 3HAKOB ITOCJIE 3aIsTOM



C) TOYHOCTb BBIYHMCIICHUN

Pazjes1 «cAJIropurMusanus 4 NPporpaMMHpOBaHie B MHKEHEPHBIX 3a7a4ax»
1. Kakpe U3  NEpeunclieHHBIX  MACHTH(UKATOPOB  SBIAIOTCA

JOIyCTUMBIMU B s3bIke Python?

a) Count Num

b) Num 1

c)F and S

d) 1 Num

e) FirstN

2. Kakwue uncioBbie 3HaYCHUS JOMYCTUMBI B si3bike Python?

a)  456734.45
b)  -17890999

c) E+36+

d) 32.0E-10

e) 8**2

f) 34,2345

3. B pesynbpTaTe BHIMOIHEHUS KOMAH]T

ior i in range(1,5):
P=P*k;

[Iepemennas P momyunt 3HaueHue. ..

4. YcraHOBHTE B HpaBHHBHOfI IoCJaICA0BATCIIbHOCTH KOMAaHAbI, ITIO3BOJJIAIOIIHNC

BBIYHCIIUTH (PAKTOpHUAI BBEIEHHOI'O HATypaJIbHOTO yKncia 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 «IloaroroBka nokymenToB B cpexe WORD»

1. Komonturyn — 3to



a) TEKCT WM PUCYHOK, KOTOPBIM NI€YaTaeTCsAd BHU3Y WUJIM BBEPXY KAXKIOU
CTpaHUILbI TOKYMEHTA

b) PUCYHOK, KOTOPBIN [I€YaTAETCS BHU3Y WJIM BBEPXY KAXKJIOM CTPaHULIBI
JTOKyMEHTa

C) TEKCT, KOTOPBIU [I€YaTaeTCsl BHU3Y WM BBEPXY KAXK0M CTPaHULIBI
JOKyMEHTa

d) TEKCT, KOTOPBIY [1€4aTaeTCsi BHU3Y CTPAHUIbI, HJIA PUCYHOK KOTOPBIN

e4aracTcCs BBEPXy K&)I(I[Oﬁ CTpaHHUIbl JOKYMCHTA

2. Kaxnprit paznen qokymenta MS Word:

a) MMeeT COOCTBEHHBIC MTAPAMETPBI CTPAHHUI]

b) TOJILKO OJIMH U3 Pa3JIeIOB MOXKET UMETh COOCTBEHHBIC ITapaMeTphl
CTpaHUIY

C) UMEET OJIMHAKOBBIC APAMETPhI CTPAHHII

d) TOJILKO pa3ziell, K KOTOPOMY MPUHAJUICKHT NIEPBast CTPAHHUIIA, MOXKET

UMETh COOCTBEHHbIE TTapaMeTPbl CTPAHUIL
3. dopMaTUpOBaHUE TEKCTA — ITO
a) IPOLECC YCTAaHOBJIEHUS TapaMeTpoB (hparMeHTa TEeKCTa, KOTOpbIe

ONPEIENSIOT BHEIITHUIN BUJ TEKCTA B 3TOM (parMeHTe

b) MIPOIIECC BRIPABHUBAHMS TEKCTA O MIMPUHE C COXPAHCHUEM a03aITHBIX
OTCTYIIOB

C) MpoIeCC KOHBEPTAIIMU TEKCTOBOTO (haityia u3 ogHoro popmara B
Apyrou

d) IIPOIIECC U3MEHEHHS TEKCTA C I[EJIBIO MOBLIIIEHUS YUTaA0CIBHOCTH

Pa3nen «OcHoBbI padoThl B ceTu IHTEpPHET U ¢ 0a3aMM JaHHBIX)
1. Monenb npeAcTaBieHUs TaHHBIX - 3TO
a) Jlorudeckasi CTpyKTypa JaHHBIX, XpPAaHUMBIX B 0a3e JaHHBIX
0) ®usnueckasi CTpyKTypa JIaHHBIX, XPAHUMBIX B 0a3€ JaHHBIX
B) Uepapxudeckas CTpyKTypa JaHHBIX

r) CereBasi CTpyKTypa JaHHBIX



n) Het BepHoro Bapuanra
2. Broibepute omepatop KoMaHAel Select, KOTOpbIH oOecreynBaeT

BO3MOKXHOCTb YCTPAaHCHUSA M30BITOYHBIX 3HAUCHUM.

a) Order by
b) Distinct
c) Where

d) Having
e) Create

KoMiuieKTsI 3ajaHUM 119 BBINIOJIHEHHUS PacyeTHO-TpaduyecKoii padoTsbl
no aucuuiuinie «MndgopmanuoHHbIe TEXHOJIOTHID)

KoMriekTsl 3ajaHuii 1 pelieHus 0JIHOT0 BapuaHTa pacueTHO-TpaduuecKon
pabots! npuBeaeHsl B paznene «lll.  YYHEBHO-METOJUYECKOE
OBECIIEYEHUE CAMOCTOSTEJIBHON PABOTEI OB YUAIOIIXC SI».

BrinonHeHHbIE pacdyeTHO-Tpaduueckue paboThl HEOOXOIUMO 3aIUTUTh, HO
MIPEABAPUTEIILHO OHM JIOJDKHBI OBITH OTIPABJICHBI MPETIOABATEII0 Ha MPOBEPKY

yepes cucremy BlackBoard.

JlabopaTopHbie padoThl o Aucuuiinie « MudpopmanuoHubie
TEXHOJIOTHH
CtpykTypa Kax10# 1abopaTopHOU pabOThI CIeayoIIas:

1. Onucanue peanu3alMii HECKOJIBKMX 3a/laHMi B KauecTBe oOpasia
paccMaTpruBaeMON TEXHOJIOTHH.

2. 3agaHus ISl CaMOCTOSITEILHON PabOTHI.

BrimonHeHHble  mabopaTopHble  pabOThI  HEOOXOMWMO  3allUTUTh, HO
MIPEABAPUTEITLHO OHU JIOJDKHBI OBITH OTIPABJICHBI MPETOABATEII0 Ha MPOBEPKY

yepes cuctemy BlackBoard.

TunoBasi 1aboparopHas padora

«O0padoTKa MHKeHEePHO-TeXHUYecKol nHdopmanuu B cpene MathCAD»
3aganue 1. BprumcnouTh 3HaueHus CleqylOMMX  (QYHKUMHA, y4uTbIBasg 00JacThb
onpezaeneHus (BO3MOXKHBINA BUJ CTPAHULIBI U1 JAHHOTO 3aJaHUs IPUBEJEH B PUIIOKEHUH A):



a)y(x) =x+2, pnax =3, 5.5
b)

x+ 2, ecaux < 2

ecnmu 2 < x < Vbhm

1
y(x) - x — 2 4
ksin(x2 + 1), ecau x >V5m
ansx = —3.5, 1.5, 3.2, 5,v/m, Inv3, log, 10, sin8;

x = 2.
IMopsaok BbINOJTHEHHS J1a00PATOPHOIT padoThI
1. Cosnare HOBBIN g0KyMeHT B cucteme MathCAD u coXpaHHUTH €ro moja MMEHEM
Lab_6Bnanke IT Lab.
2. Ha pabGouem mose BBecTH KOMMEHTapuil «3agmanme 1. BoumcieHwue

3HAUYEeHUM QYHKLMM» .

3. Jisa peanuzanuu JAaHHOTO 3a/laHUsl HEOOXOJMMO HCIOJIb30BaTh HE TMPOCTYIO
NEPEMEHHYIO, B KOTOPYIO 3aHOCUTCS HEKOTOpOE 3HAa4YeHHE WJIM pPE3ylIbTaT BbIUMCICHUS
BBIPOKEHUS, a TIEPEMEHHYIO, ONMUCHIBaONIyl0 (yHkiuio. Takas mepeMeHHass UMEeT UM U B
CKOOKax yKkaspIBaeTcs €€ apryMeHT: B 3amucu y(X)y — 3T0 uMs QYHKIHH, X — €€ apryMEHT.
Cuavasna onmmeM mpoctyio ¢yHknuio (3amanue a)y(x) = x +2 (pucyHok la). [lanHas
GbyHKIMS onKcaHa, HO HE BhIYKMCIIEHA. J{Ji TOro 4To0bl €e BBIUUCINTD, HEOOXOAUMO 00paTUTHCA
K HEe C HEKOTOPHIM apryMeHTOM (Ha pucyHKe 10 (yHKIHS BBIYUCISETCS OT KOHCTAHTHI 3).
Taxke B KadecTBE apryMeHTa MOXKHO HCIOJb30BaTh JIOOYI0 TEpPEeMEHHYI0, KOTOPOi
MIpeABAPUTENILHO 3a/1aHO HEKOTOPOE 3HaueHue (PUCYHOK 1B)

2) y(z):=z+2 5) y(3)=5 5) =55 y(t)=17.5
Pucynok 1. 3ananue QyHKIUM U BBIYUCICHHE €€ OT Pa3HbIX apryMEHTOB
4, Oyukius y(x) (3amanue D) BBUHMCASCTCS MO-PasHOMY B 3aBUCHMOCTH OT
3HAYCHUS apryMeHTa X. AJITOPUTMHUYECKHU, C TIOMOIIBI0 KOHCTPYKIIMUECIM .. TO..MHAUe c¢

MOYKHO OIUCATh CIEAYIOUIMM 00pa3oM:
ecimux < yroy(x) =x + 2
1
nuave ecimm 2 < x < Vs5mroy(x) = —
nuauve y(x) =sin(x?+1)
Ha pucynke 2 nokaszano onvcanue QyHKIMH C UCIIOJIb30BaHUEM KOHCTPYKINMUE.
y(z):=if x<2
" T+2

elseif 2<x<\/3.7
1

r—2
else
" sin (mz + 1)
Pucynok 2. Onucanue GyHKIUY ¢ TOMOIIBIO KOHCTPYKIUH if
5. JI1st BBIYMCIICHUS 3HAYCHUI TaHHOW (DYHKIIMH B OTIEIBHBIX TOYKAaX MOYHO JTHOO
UCTIOJIF30BaTh KOHCTAHTY BMECTO apryMeHTa, JH0O0 3aHECTH 3HAYCHHE B MEPEMEHHYIO, a 3aTeM
BBIUHCIIUTH (PYHKIIHIO OT 3TOM nepeMeHHO! (pUCYHOK 3).

y(-3.5)=—1.5

t=ylm  y(t)=3.772
Pucynok 3. Beruncnenue 3HaueHust GyHKIUU



6. B cnydae ecnum Hy)XHO BBIYMCIMTH 3HAa4€HUs JI1 HECKOJIBKHX apryMEHTOB,
MOYKHO CO3aTh BEKTOP 3THUX apryMEHTOB, a 3aT€M BBIYHCIUTH 3HAUYE€HUE (PYHKLIUU MU MOIYIUTh
pe3yabTaT B BUJE BEKTOPA.

a) Jli1s1 BBICTABKH BEKTOpA HEOOXOAMMO:

- BBECTH €TI0 UM U CUMBOJI IPHCBaNBaHus (PUCYHOK 4a);

- BCTaBHUTb IIA0JIOH MaTPHIlbl, coCTOsIIEH u3 8 cTpok u 1 cTonbma, A 3TOro Ha MaHeIu
MaTpuusl/Ta6amius! BEIOPaTh MUKTOIpaMMy BCTaABUTB MATPHMILY, B OTKPBIBIIEMCS IOJC
BBIJICJIUTH KyPCOPOM 8 CTPOK M OJIUH cTOJIOCI (PUCYHOK 40), pe3yabTaT OKa3aH Ha PUCYHKE 4B;

- B KQKIBII AJIEMEHT MAaTPHIIBI 3aHECTH KOHCTAHTY, JJIsi KOTOPOH HEOOXOAMMO MOCYUTATH
3HauYeHHE PyHKIUU (PUCYHOK 4T).

ke [ [ ] [ 385
1.5
3.2
5
rjECoDooocCono In(y/3)
- 500000000000 log(10,4)
a) T 6) | I=C a]a]ala[smfula f'iB) ) | sin(8)
Pucynok 4. BcraBka BekTopa

b) st BbIYMCIIEHNS 3HAYEHUH (YHKIUU OT apryMEHTa-BEKTOpa HEOOX0JUMO:

- SIBHO OIMCATh TIEPEMEHHYIO, B KOTOPOI OyJIET 3aHECEH MANa30H H3MEHEHUS UHIEKCa (B
cucreme MathCADHuyMmepaiusi HHAEKCOB B MATPHUIIAX U BEKTOPAX [0 YMOIYAHHUIO
ocyutectsistercs ¢ 0, 3HAYUT AUAaNa30H 3HAYEHUH HHIEKCA IS BEKTOPaX— LEJIbIE YUCIIa U3
unTepBaia ot 0 10 7), Takas nepeMeHHas onucbiBaeTcs B Bujie i: = 0..7 (pUCyHOK 6a);

- BBIYMCIIUTH 3HAYEHWE (QYHKIUM OT IEPEMEHHOW-BEKTOPA, JUI JTOTO B KAYECTBE
apryMenTa (YHKIMH yKa3aTh UMs BEKTOPA X C WHIEKCOM i (BBECTH MMs TEPEMEHHOM, 3aTeM
Ha)XaTh KJIABUINY < [>, 3aHECTH MHIEKC 1), pe3ysIbTaT MOKa3aH Ha PUCYHKe 50;

- BBIYUCIIAT 3HaUeHHe QYHKIMU MOKHO M OT OJIHOTO DJIEMEHTA BEKTOpa (PUCYHOK 5B)

0 [—1.5
1 3.5
2 —0.97
3 0.763
1:=0..7 1= =
4 y(’Ti) 3.772
5 2.549
0 2001 z =1.772 y (7-4) =317
a) L 6) | 2.989_ B)
Pucynok 5. Beruucnenve GyHKIUU OT IEpeMEHHOM-BEKTOpa
7. PaccmarpuBaemas B mpuMepe QpyHKIUSA UMeeT 007acTh onpeaeneHus X # 2, Ipu

BBIYUCIICHUH (YHKIUU OT STOTO 3HAYEHHsI CHCTEMa ITOKa3bIBaeT, YTO IMPOW3O0ILIA OIIMOKa
(pucyHoOK 6).
y(2)="*

Pucynok 6. Omubxa npu BeIUMCICHUH YHKINUN

OO6paboTaTh BO3HUKIIYIO OMIMOKY MOXXKHO C MOMOINBIO OJOKa OOpabOTKM HCKIIOUEHHH
try(pucyHOK 7), KOTOPBI COCTOMT M3 JBYX 4YacTei: OJIOK, TIe pa3MeliacTcs BbIpakeHHUE, B
KOTOPOM MOXKET BO3HHMKHYTh OINKMOKAa, W OJOK [UIs BBIpaXKEHHs (onerror), KOTOpOe
HE00XO0/IMMO BBIBECTH Ha CTPAaHUILY NMPH BO3ZHUKHOBEHUU OIIMOKH B IMEPBOM OJOKE. DTO MOKET
OBITh CTpOKAa TEKCTa, KOHCTAaHTa HW Tp. BcraBka 0i0ka tryoCylecTBIsIeTCsS depe3
naneaibMaTemaTnka —llporpaMMmpoBanme—>try.



try

H

on error

Il

Pucynok 7. biiok 06paboTKu HCKITIOUEHUI

B namewm ciyyae ais ydera o0GnacTu onpeneneHus GyHKIMHA, He0OX0IUMO CO3AaTh HOBYIO
(GyHKLMIO, KOTOpas BBIUUCISETCS Kak yxe peanu3oBaHHas (yHKIHSY(X)BO BceX Clydasx,
KpOMe TeX, KOrja BO3HHKaeT omuoOka (mpoucxoaut aenenue Ha 0). [Ipu nenenuu Ha 0 MOXHO
BBIBECTH KOHCTAHTY O€CKOHEYHOCTh (MaTeMaTnka — KOHCTaHTH—>0) WIH CTPOKY TEKCTa
«notdefined». Ha pucynke 8 mokazaHo onucanue GpyHKIMU U €€ BBIYUCICHUE OT Pa3IHYHBIX
apryMEHTOB.

f(z)=try f(z)=try e
v() |y (=) 3.5
on error on error _0.97
” o0 | “not defined” | 0.763
f (“') | 3wz
£(3.5)=0.632 £(3.5)=0.632 i-gg?
f(2)=1- 10%" f(2)="“not defined” 2.989
a) 0) - B) - :

Pucynok 8. Yuer obnactu onpeneneHus B PyHKIIUH

3apnanme 2. Paccuumrtarh TEIIONPOBOJHOCTH KPEMHHUSA [UIsl 3aJaHHOTO WHTEpBajia
Temreparyp (BO3MOXHBIM BUJ CTPAHUIIBI JUIsl JAHHOTO 3aJjaHusl MPHUBEACH B MpUiIokeHUH b).
KonmgectBo pacueTHbIxX 3HaueHui - 20, popMyina BEIYUCICHUS TETIONPOBOIHOCTH:

Ao
Ae=b-
t—to
rjie: A;,— TemaonpoBOIHOCTD I TEMIEPATYPHIL;
to — Temmeparypa, paBHasa100K;

B
Ao — TemaonpoBoIHOCTh KpeMHUs npH Temneparype 100K, paBnas 884 M—:{

b— koHCTaHTa, MoIOMpaeMast IKCIIEpUMEHTAIBHO, paBHa 33.
Haiitu MuHMManpHOE, MakCUMalbHOE M CpEJHEE 3HAYCHHE TEeIUIONPOBOAHOCTH JUIS
3a/laHHOT0 MHTEpBaJIa TEMIIEPATYP.
IHopsinok BbINOITHEHNS J1a00PaTOPHOIT padoThI
1. BceraBuTh paspbIB CTpaHULBI.
2. BBectn komMeHTapuii «BamaHme 2. PacueT TeIJIONPOBOOHOCTU
KpeMHrA B 3aBUCHMMOCTNM OT TeMIlepaTypPbD.

3. 3amarth 3HaYCHUS KOHCTAHT ty , Ay, b nonucare Gpynkumio A, (pucyHox 9).

b:=33 A =884 t,:=100 /\(t) i=be &l
i—t

Pucynok 9. Onucanue KOHCTaHT U (QyHKIIMU

4. 3anaTh HavaJdbHOE M KOHEYHOE 3HAYEHHE Ouana3oHa TeMIEepaTyp, BBIYUCIHUTH
mar, C4uTasi, 4To TabiuIla 3HAaYeHUI T0JDKHA coeprkath 20 snemeHToB (pucyHok 10)

t,—1
t,:=300 1,:=900 h:= - L =31.579

Pucynok 10. ITapamerpsl pacuera

S. CoznaTh mNEpeMEHHYIO-AMAaNa30H, B KOTOPYI OyIyT 3aHECeHbl 3HAueHUS

TEeMIIepaTyp, OT KOTOPBIX HEOOXOJMMO BBIYHCIHUTH TEIIOMPOBOAHOCTh. [IJIsT 3TOro MOXXHO
HCIIOJIb30BATh CIAEAYIONIYI0 KOHCTPYKIIHIO:



nepeMeHHasI:=HadYaJlbHOE SHauYeHMe,CclenyKiee SHaueHMe .. KOHeYHoe

BHa4YeHMe - -

B pe3ynbrare 1aHHOTO IPUCBAaNBAHKS B Me€PEeMEeHHYI0 3aHOCUTCS IUala30H 3HAYCHUN, OT
HAvYaJIbHOT'O BHAUYEeHMsIIOKOHEeYHOT'O, C IlAaroM, BBIYMCIEHHBIM 10 (opmyie:
cnepyKuee BHadYeHMe-HadvaJlbHOe BHaueHme. B Tabmune 1 npuBeneHsl MpUMEpbI
UCIIOJIb30BaHUs JAHHON KOHCTPYKIIUH.

Tabnuua 1
DopmyJa PesyabTar
t=57.17 57 9 11 13 15 17
t=53..-5 531-1-3-5
t =10,15..30 10 15 20 25 30

Jns popMupoBaHusl quana3oHa TEMIEpaTyp B 3aJaHHOM HHTEPBAJIE HCIIOIb3yeTCs
dbopmyna, mpuBeneHHas Ha pucyHke 11

t::tlvtl +h..t2
Pucynok 11. ®opmyna 11t popMupoBaHus 1uana3oHa TeMuepaTyp
6. Boruuciute  3HaueHus  QyHkmuuA(t)mis  chOpMHPOBAHHOTO — JUAra3oHa

TeMIIepaTyp, TaKKe BbIBECTH 3HAYCHMS TeMIIepaTyp, XpaHALIMXCS B INEPEMEHHOH t, pe3yabTar
MIOKAa3aH Ha pucyHke 12.

300 145.86
331.579 12597
363.158 110,854
394.737 98,976
426.316 89,398
457.895 81,51
489,474 74.901
521.063 649,284
552.632 64.45
b 5&1.2” A(t)= |i(l.2l?
615.789 56.558
647.368 53,295
678947 50,388
710.526 17.782
742105 45,432
773.684 43.302
5805.263 41,363
836.842 39.591
868,421 37.964
200 36.465

Pucynok 12. 3HadueHus TEIIONPOBOIHOCTH JIs 3a/IaHHOTO UHTEpBaJa TEMIIEpaTyp.

7. Cnenyer OTMETHUTh, YTO BBIYMCIIEHHas TakuM 0Opa3oM QYHKIMS, XOTb U
BBITJISIIUT KaK BEKTOP, BEKTOPOM HE SIBIISICTCS: HENb3s OOpPATUTHCS K OTAECIBHOMY AJJIEMEHTY
BEKTOPA, HENb3sl IPUMEHATH (DYHKIIUU JIJIST MAaTPHUI] U BEKTOPOB.

BexTopa u Marpuisl MOTyT OBITH COPMUPOBAHBI Ha OCHOBE AMCKPETHBIX (YHKIUI OT
CBOMX HHJIEKCOB, JAaHHOE CBOMCTBO MOXKHO NMPUMEHHUTH JJISI TOTO YTOOBI COXPAHUTH PE3YJIHTATHI
BBIUMCJICHHSI 3HAUEHUS TETUIONPOBOJTHOCTH A B BUJIE BeKTOpa. J{J1s 3TOro He0OXoauMo:

- CO3/1aTh JUaNa30H U3MEHECHUS UHIECKCA:

j:=0..19

- mpeoOpazoBaTh GOPMYITY BBIYUCICHHUS TEIJIONPOBOJIHOCTH OT TEMIEPaTypsl B (hopmyiry
BBIYNCIIEHUS TEIUJIONPOBOAHOCTH OT HMHIEKCA JJIEMEHTAa B BEKTOpPE TEMIIEpaTyp: DJIIEMEHTY C
uHAeKcoM (0 COOTBETCTBYeT TemIiieparypa t;, dJIEeMeHTY ¢ WHAekcoMm 1 —t; + h, 3JIeMeHTy ¢
uHaeKcoM 2 —t; + 2 - h, 3JIEMEHTY C UHAEKCOM I—t1 + 1 - h, B pe3yiibTaTe UMEEM:

Ao Ao

b=t +i-hLi=A=bh — 2
t—t, ! P t,+i-h—t,

/1t:b'




- 3aHecTd (POpMyITy BBIUMCICHHS BEKTOpa-3HaYeHUN (YHKIMHML; HA CTpAaHUILy U BBIBECTH

pe3ynbTaT (pUcyHOK 13a), MpUBBO/IE MHICKCOB MCIIOJIb30BATh CUMBOJIS [>.

9. Jlajiee MOXHO BBIYUCIHTH MaKCUMAJILHOE, MUHUMAIBLHOE W CpEIHEe 3HAYEHHS
(GyHKUME Ha 3aJaHHOM HWHTEpBAJIC TEMIEpaTyp, Hcnonb3ys ¢yakuun max( ),
min( ), mean( )coorBercTBeHHO (prCYyHOK 136).

j::[l.. 19

L :=b- Ao
] Li+hay—1,

BexTop 3HaueHni

145.86
125.97
110.854
98.976
89,398
81.51
74.901
649.254
64.45
: (-5(?.'_247
56.558
53.295
50,388
47.782
45.432
43.302
41.363
39.591
37.964
36.465

a)

max (L) =145.86
min(L)=58.344

6) mean (L) =R89.79

Pucynox 13. Pe3ynbpTaThl BBIYMCIACHUN a) BEKTOP 3HAUECHUH (DYHKIMH TEIIONPOBOAHOCTH;
0) NIpyMEHEHNE BEKTOPHBIX (PYHKLINH.
3ananme 3. CpaBHUTHb pacyeTHblE 3HAYEHUS TEMJIONPOBOJHOCTH, BBIYMCIEHHBIE II0
dopMyne B TOpEObIIyIIEM 3aJaHUU, CO 3HAYCHUSIMM, IOJYYEHHBIMH SKCIIEPUMEHTAIBHO

(Tabnuma 2).
Tabmuma 2
t, K A3, Bt/(M-K)
200 264
300 148
400 98,2
500 76,2
600 61,3
700 50,8
800 42,2
900 359
1000 31,2
1100 28,5
1200 25,7
1300 24,6
1400 23,5
1500 22,8
1600 22,1
Hnst aToro:
1. BreruncnuTh 3Ha4€HHS TEIUIOMPOBOAHOCTH 1O (hOpMYJIie U3 MPEIbIAYIIEro 3a/1aHus

AJId IIPUBCACHHOTO B Ta6.III/II_[e Auara3oHa TeMIeparyp.

2. [TocunTaTh OTHOCHTEIBHYIO TIOTPEITHOCTh BRIYUCIICHHUH TI0 PopMyIie:



6= +100%
Xn
rZe: X — OLlCHUBacMas BEJIUYNHa,;
X;— €€ NENCTBUTENILHOE 3HAYCHUE.
3. Halitn MUHMMaJIBHYIO 1 MAKCUMAJIbHYIO ITOTPEIIHOCTD BBIYUCICHUN.
4. Cnenatp BBIBOJ O MAaKCHUMaJIbHOM IOTPEIIHOCTM B pacueTHOM MHTEpBaJe

TeMneparyp (A IpeablIyIero 3aJaHus).

Bo3MOXHBIN BUJ CTpaHULIbI AJI JAHHOT'O 3aJjaHKsl IPUBECH B IPUIIOKECHUH B.

IHopsinok BbINOTHEHNS J1a00pPaTOPHOIT padoThI

1. BcTaBuTh pa3phlB CTPAHULBL.

2. Bsectun KOMMEHTapuin «Banpanne 3. CpaBHeHUE c
OKCIIEPVMMEHTAJIbEHEIMM A HHBEIMIVD).

3. 3ajaTh HayalbHOE M KOHEYHOE 3HAUEHHs JAMala3oHa TeMIleparyp, Liar Io
Temneparype (pucyHok 14)

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

Pucynoxk 14. Hauanphasi, KOHeUHasi TeMIiepaTypa, Iar
4. [Tomyunts A;pacueTHble 3HaU€HHs TEIUIONPOBOJHOCTH B BUJE BEKTOpa(dyHKIIMH,
KOJIMYECTBO DJIEMEHTOB B BEKTOpE 15, KaK M KOJIMYECTBO CTPOK B IKCIIEPUMEHTAIBHON TabuIe
(pucynok 15).
1:=0..14 A,::b-#)_
i t,+hei—1,
Pucynok 15. @yHKIMs 17151 BBIYUCIEHUS PAaCUETHBIX 3HAYEHUN TEIIONPOBOIHOCTH
S. HmnopTupoBaTh 3KCIEPUMEHTAJIbHBIE 3HAYEHUs TEMJIONPOBOJHOCTH M3 (aiina
ExcelLab_2.x1sx. Jlns sToro:

- BCTaBUTh HMs TMEPEMEHHOM, KyJda HY)XHO 3aHECTH 3HAYCHUS IKCIEPUMEHTATbHBIX
JTAHHBIX, U BBECTH CUMBOJI «.» (pUCYHOK 16)

Pucynok 16. BctaBka uMeHu pyHKIUU
- IepeiiTH Ha aHells BBOK/BEHBOS, KIMKHYTh N0 MHKTOrpaMmmMe READEXCEL F
- B OTKpBIBIIIEMCS OKHE 331aTh (prcyHok17a):
MMst dartna (depes KHONKY 0030p) - ...\Lab 2.xlsx
Cron61is! (cTon0eL, I71€ PaCHOI0KEHbI SKCIIEpUMEHTaNIbHbIE 1aHHbIe) — B-B
CTpoxu (CTPOKH, I/I€ PACIIONOKEHbI IKCIIEPUMEHTaIbHbIE JaHHbIE) — 36-50
[Tocne knMka 1Mo KHONKeBCTaBMTB, Ha CTpaHUIly OyJeT BcTaBieHa (PyHKIMS MMIOpTa
(pucyHok 176).



ADDIC

Sctamecs

a)k

6)

L.:=READEXCEL ( “\Lab_2.xlsx”, “task_1 !B36:B50”)

Pucynox 17. UMmniopT nanubIX a)popMupoBanue GyHKIIMH UMIIOpTa O0) pe3ysIbTaT
6. BreiBecTn W moanucaTh 3HAYEHHUS PACYCTHBIX M IKCIEPUMEHTATBHBIX JIaHHBIX

(pucyHnok 18).

PacueTHble 3HaYeHus

[201.72 |
145.86
97.24
72.93
58.344
48.62
41.674
36.465
32.413
29.172
26.52
24.31
22.44
20.837

| 19.448]|

9KcnepwmeHTaanble 3Ha4Y€HUA

| 22.1]

264

148
98.2
76.2
61.3
50.8
42.2
35.9
31.2
28.5
25.7
24.6
23.5
22.8

Pucynok 18. Bekropa pacyeTHBIX U SKCIIEPUMEHTAIbHBIX TAHHBIX
7. BrruuciauTs norpenrHocTh BHIYUCICHHS TI0 PopMyIie, ISl 3TOTO:

- IMOCYHUTAThb MNOTPCHIHOCTH

0e3 HCronb30BaHUS (QYHKIMM MOJYJIb pPHUCYHOK 19a

(TOCKOJIBKY OHA OMpezesieHa TOJIbKO JUIs CKaJSIPHBIX 3HAUYEHUil, B HaIIEeM CIIy4ae BBIYUCICHHS
OCYILECTBIISIIOTCS C BEKTOPaMH);

- mpeoOpa3oBaTh pe3y/lbTaT B NPOLEHTHBIA (opmaT, AJs ITOro MEpedTH Ha MaHelb
dopMaTMpoOBaHMe odopmMyn u BMecTo OBmero ¢opmaTa BbiOpaTh ¢QopmaT IlpoueHT

5000000 % (MpouerT)

IIOMOIIBIO 3JIEMCHTA CIIMCKAa

0.58 (2)

, TAKXKC YCTAaHOBHUTL BBIBOJ YHUCIIA C JABYMS 3HAKaMHU IIOCJIC 3aMsAToN ¢

, pucyHOK 196.



HOFPELLIHOCTI: BbIMMCNEHWA

—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= femd 4.57@
Le —0.039 Le —3.89%
—0.024 —2.36%
—0.032 —3.19%
0.012 1.18%
0.045 4.51%
0.086 8.61%

N | 0.12 | 5) | 12%

Pucynok 19a. Beraucnenue morpeniHocTu: a) B 00mem gopmare; 0) B MpOIIeHTHOM (opMaTe.

- MPUMEHUTH (YHKIMIO MOIYNb Ui KaXKJIOTO dJIEeMEHTa BEKTOpa, 3TO MOXHO CleJaTh,
UCTIONB3YI0 (hOpMyITy, TIOKa3aHHYH Ha pucyHKe 20, Takke HEOOXOJWMO YCTAaHOBWTH IS
3HAYEHU MPOLIEHTHBIN (popmar 1 ABa 3HAKA MOCTE 3AMSATOM.

[10.5% |
1.45%
0.98%
4.29%
4.82%
4.29%
1.25%
A :=abs (A): 1.57%
7| 3.89%
2.36%
3.19%
1.18%
4.51%
8.61%

| 12%

Pucynok 20. [TorpemHocTs BeIYMCIEHUN: 0) HHTEPBAJI U3MEHEHUSI TEMIIEPATYP.

8. BeruncnuTh MakCUMaNbHYIO U MUHUMAIIBHYIO TIOTPEUTHOCTH (pUCYHOK 21)

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

Pucynok 21. MakcumanbHasi ¥ MUHAMAJIbHAS IOIPEIIHOCTh BBIYUCICHUN
9. [Ipoananu3upoBaB TabaMIly C MOTPEIIHOCTAME (TIPEABAPUTEIHHO MTOKA3aB PIOM

C Hel WHTepBaJl MU3MEHEHMsI TemIepaTyp, Kak IoKa3aHO Ha pucyHke 21), MOXHO cienaTh

CJIEIYIOIIAE BBIBOJIBI:
- Ipu TeMreparypax MeHbIux Ui paBHbIX 100 K mpennoxennas pacuetHas Gopmyna He
MOKET UCIIOJIb30BaThCS JIs1 BBIYUCIICHUS TEIUIONPOBOIHOCTH;

- npu temneparypax Oonpmmx 200 K u menpmux 1500 K nmorpemHocts He mpeBbIlIacT

5%, TO ecTb B JaHHOM Juana3oHe (opMmylia JOCTaTOYHO XOPOIIO COOTBETCTBYET

SKCHEPUMEHTAIBHBIM JaHHBIM;



- Ipu Temrneparypax MeHbIuX win paBHbIX 200 K, a taxke 6ombmux wim paBHbix 1500 K
HOTPEIIHOCTh TpeBbImaeT 12%, To (GopMyny BBIUHCIEHHUS TEIJIONPOBOJHOCTH HEOOXOIUMO
YTOYHHTH ISl TaHHOTO TUana3oHa TeMIeparyp.

[10.5% | [ 200
1.45% 300
0.98% 400
4.29% 500
4.82% 600
4.29% 700
1.25% 800
A_::abs(A_): 1.57% | 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. Jlannsle 1u1s aHanM3a NOTPELIHOCTEN

CamMocToATe/ILHO pEaTU3yHTe BBIBOJ PEKOMEHAAIMI MO HCIOJIB30BAHUIO PAcCUYETHOU
bopMyJIBl IS TEIUIONPOBOIHOCTH B 3adaHuu 2 (¢ momoiipio Oioka if), BCcTaBuB e€ mocie
BBOJIa 'PaHHUI] JHaNa30Ha TEMIIEPATYP.

Kpurepuu oueHKH TeKylIeH aTTeCTAlUM CTYACHTOB

Kpurepuu onenku recra

Onenka IIpoueHT BbINOJIHEHUS
HEYJIOBJIETBOPUTEIBHO <50%
YAOBJIETBOPUTEILHO 50%-64%
XOPOLLO 65%-79%
OTJINYHO 80%-100%

Kpurepuu ouenku pacyerHo-rpapuyeckoin padoTbl

v 10-8 OanoB BBICTABISIETCA CTYJEHTY, €CIM CTYACHT TMOJTHOCTBHIO
BBINIOJIHUJI pacu€THO-rpaduyeckoe 3aganne. PakTUYeCKuX OIMMUOOK, CBA3AHHBIX C
NOHMMAaHHUEM TMpOOJIEeMbl, HET; BBIIOJHEHBbI BCE JTalbl pealu3alud 3a/laHui;
CEMAHTUYECKUX W CHUHTAKCMYECKHX OIIMOOK B MpOrpaMMax HET; BbLIECpKAaHbI
npaBuia opopmieHus 3agaHuil. [Ipu 3amuTe CTyAEHT OTBEYaeT Ha BCE BOIPOCHI
IpernoaaBaTers.

v /-6 O6aynoB — paboTa BBHIMOJHEHA MOJHOCTHIO; €CTh HE3HAUYUTEIbHBIC
NOTPEIIHOCTUA MPHU Peau3aluu OTIEIbHBIX 3JIEMEHTOB 33JaHM, B Mporpammax
win B (opMynax; BbLIEp)KaHbl MpaBuwia odopmieHus 3ananuil. Ilpu 3ammre

CTYACHT OTBCYACT HA BCC BOIIPOCHI IMPECIIOAaBaTECIIA.



v 5-4 Oamna — paboTa BBHIMOJHEHA IOJHOCTHIO, €CTh OIIMOKH MpHU
peanm3anuu OTACTBHBIX dJIEMEHTaX 3aJlaHui, B MporpaMMax Wik B 0QOpMIICHUH,
CBSI3aHHBIC C HEMOHMMaHUEM (POPMYITUPOBKH 3anaHus. [lpu 3ammre CTyIEHT HE
OTBeuaeT Ha 1-2 Bompoca mpemnojaBaTeis.

v 1-3 Ganna — paGoTa BBIMIOJIHEHA HE MOJTHOCTHIO. JlOMyIIEHbl OMIMOKH
IpU peaju3aliid HECKOJbKUX 33JaHWil, B TporpaMMax Wid B OQGOpPMIICHHH,
CBSI3aHHBIE C HEYMEHHEM WCIIOJIh30BaTh HWHCTPYMEHTOB HH(OPMAIMOHHBIX
texHosoruid. Ilpu 3ammre cTyneHT He oTBeyaeT Oosiee, 4yeM Ha 2 BoOIpoca

IpCIoaaBaTCIid.

Kpurepuu ouenku 1adoparopHoii padoTsl

v 10-8 OGamnoB BBHICTABIAETCA CTYACHTY, €CIM OH BBINOJHUI BCE
3a/1aHus 1a0OpaTOpPHOM pabOThI, B TOM YHUCIIE U CaMOCTOsITeNbHbIe. DAKTUYECKUX
OMMOOK, CBS3aHHBIX C T[OHUMAaHUEM TPOOJIEMbI, HET, CEMaHTHYECKUX U
CUHTAKCHUYECKHUX OIMIMOOK HET; BCE MHCTPYMEHTHI U3ydaeMbIX MH(OPMALMOHHBIX
TEXHOJOTHH HWCIONB3YIOTCS BepHO. [lpu 3ammTe CTyIZeHT OTBEYaeT Ha Bce
BONPOCHI IPETIOAABATES.

v /-6 0aminoB — padoTa BINOJHEHA OJHOCTHIO; CTYACHT BBIMOJIHUII BCE
IpeJIoKEHHBIE B TA0OpaTOPHOI paboTe 3aaHus, OTHO CAMOCTOATEIHLHOE 3a/IaHUE
peasin30BaHO HE Ui BCEX MCXOJHBIX JAHHBIX WM €CTh MOTPEIIHOCTH B PEIICHUU;
BCE MHCTPYMEHTHI H3y4aeMbIX HH()OPMAIMOHHBIX TEXHOJOTHH HCTHOIB3YIOTCS
BepHo. [Ipu 3amuTe cTyIeHT OTBeUaeT Ha BCE BOIIPOCHI MIPENojaBaTes.

v 5-4 Gamna — paboTa BBINOJHEHA MOJTHOCTHIO. JIBa CaMOCTOSATEIbHBIX
3aJaHUsl peaTn30BaHbl HE IS BCEX BXOJHBIX JAAHHBIX WM €CTh 3HAYWTEIIbHBIC
NOTPEIIHOCTH B PELIEHUH; YacThb MHCTPYMEHTOB H3Yy4aeMbIX HH(QOPMAIIMOHHBIX
TEXHOJOTHIA KCIOJIBb3YIOTCA HeBepHO. [lpu 3ammTe cTyneHT He oTBedaeT Ha 1-2
BOTIpOCa MPEno1aBaTesl.

v 1-3 Gamna — pabGoTa BBIMIOJHEHA HE MOJTHOCTHIO. CaMOCTOSITEIbHBIC

3aJlaHds HE BBIMOJHEHbl WM CTYACGHT JIEMOHCTPHUpPYET ciaboe BlaJcHHUe



WHCTPYMEHTAMHM HU3y4YaeMbIX HMHGOPMAIMOHHBIX TexHojorui. Ilpu 3ammre

CTYACHT HC OTBCHACT 6OJI€G, YyeM Ha 2 BOIIpOCa IIPCIIogaBaTCid.

KpnTepml BBICTABJICHHUSA OLICHKHA CTYJACHTY HA IK3aMCHE 110 TUCIHMUILJINHE

«MHdpopManOHHbIE TEXHOJIOT M)

Banast
(peliTuHTOBOM
OIICHKH)

Onenka
’K3aMeHa/3a4yeTa
(crangaptHasi)

TpeboBanns k chopMHPOBAHHBIM KOMIIETEHIUSIM

86-100

KOTIUYHO»

OreHKa «OTIMYHOY» BBICTABIISIETCSI CTYJCHTY, €CIIM OH IIyOOKO
M TPOYHO YCBOWJ MPOTPAMMHBI Marepuag IO OCHOBaM
UH(POPMAIIMOHHBIX TEXHOJIOTH, M CYEPIIBIBAIOIIIE,
MOCJIEIOBATEIBHO, YETKO U JIOTUYECKH CTPOMHO €ro M3Jaraer,
YMEET COCTaBJISITh aJITOPUTM PELICHHS 3a/1a4H, PEaIi30BbIBATH
ee B BHIOpAaHHOM IPOTPaMMHOM I1aKETE, a 3aT€M BBIIIOJIHUTH €€
JOKYMEHTUPOBaHUE, CBOOOTHO CIpAaBISIETCS C 3aJadyami,
BOIIPOCAMH M PYTUMH BHJAMU MPUMEHEHUS 3HAHHUW, TIPUIEeM
HE 3aTPYIHSCTCS C OTBETOM IPH BHUJIOM3MCHCHUM 3a/IaHUM,
CBOOOZHO HCIIOJIb3YyeT KOMIIBIOTEp Al cOopa U aHanusa
JIAaHHBIX, BbIOMpacT dS(PPEKTHBHBIA aITOPUTM O00pPaOOTKHU
uHpOpMaLnH, TPABUIBHO 00OCHOBBIBAET MPUHATOE pEIICHHE,
BJaJCCT  PA3HOCTOPOHHMMHU  HaBBIKAMH U IPUEMaMHU
BBIIOJIHEHUSI ~ TPAaKTUYECKUX  3a7ad,  CBS3aHHBIX  C
NPOCKTHUPOBAHMEM W pealn3alueil TIporpaMM B 00JacTh
npoeCCHOHATFHON JesITeNbHOCTH. MUHUMaIbHAs OIICHKA, 3a
BCE BBINOJIHEHHBIE HA TPAKTHUECKUX 3aHATUAX 3alaHUs —
OTJIMYHO. Munumansubiii 6amn tectoB 80%. Ilocemenue
IIPAKTHUYECKUX 3aHATUN He MeHee 80%.

76-85

«xopouio»

OlLieHKa «XOpOII0» BBICTABISIETCS CTYJEHTY, €CJIM OH TBEPIIO
3HaeT MaTepHuall Mo OCHOBaM HMH(OPMAIIMOHHBIX TEXHOJOTH,
rPpaMOTHO M 10 CYIIECTBY H3Jaraer ero, He JOmycKas
CYILIECTBEHHBIX HETOYHOCTEW B OTBETE HA BONPOC, MPABUIIBLHO
MPUMEHSAECT TEOPETUYECKUE TIOJIOKEHUS TIPH  PEHICHUH
MpPaKkTUYECKUX  BONPOCOB M 3a7ad, CBA3AHHBIX C
MPOCKTUPOBAHUEM U pealu3aiueil 3aaad B o0OacTtu
npoecCHOHANBFHOM JesTeNbHOCTH, BiaeeT HEOOXOAUMBIMU
HaBBIKAMH U TIPUEMaMU HMX BBITIOJHEHUSI C HCIOJIb30BaHUEM
WH(HOPMAIIMOHHO-KOMMYHUKAITMOHHBIX CPEICTB.
MuHuManbHast OIIEHKA, 33 BCE BHITIOJIHEHHBIC HA TTPAKTUYECKHUX
sagaTuax 3agadus — XOPOIIIO. MuHuManeHbIH 0alil TECTOB
65%. IlocenieHre MpakTHIECKUX 3aHATHN He MeHee 70%.

61-75

«y0081emeopum
eNIbHOY

OreHka «yJOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIIU
OH WMMeeT 3HAaHUSA TOJBKO OCHOBHOTO MarepHaja B 00JacTH
MH(POPMALIMOHHBIX TEXHOJIOTHH, HO HE YCBOWJ €ro JeTaiei,
JOMTyCKaeT  HETOYHOCTH,  HENOCTaTOYHO  TPaBUIIbHBIC
(bopMYITHPOBKH, HAPYILIEHHS JIOTHUECKON MOCIeI0BATEIbHOCTH
B M3JIOKEHWH MPOTPAMMHOTO Marepuaja, WCIBITHIBACT
3aTpy[HEHUs] TpPU  BBIIOJHEHWH MPAKTHYECKHX  pabdoT,
CBSI3aHHBIM C pEIICHUEM 3a/1a4 U MPUMEHEHWEM CTaHIapTHBIX
IAKETOB B O0JIACTH CBOEH MpOo(heCCHOHAIBHOU JEsTeIbHOCTH.




Bbaniasl Onenka
(peWiTHHrOBOH | 3IK3amMeHa/3adeTa TpeboBanns k chopMHPOBAHHBIM KOMIIETEHIUSIM
OIIEHKN) (crangapTHasi)
MunHuManbHas OlleHKa, 32 BCE BBIIIOJIHEHHbBIC HA MPAKTUYECKUX
3aHSITUSIX 3aJlaHus - YJIOBJIETBOPUTEJIBHO.
Munumanbeabiii 6amt tectoB 50%. Ilocemenne mpakTHYECKUX
3aHsTuil He MeHee 60%.
0-60 «Heyooenemsopu | OLEHKA «HEYJOBICTBOPUTEIBHO» BBICTABISACTCS CTYACHTY,
MenbHO ) KOTOpPbI HE 3HAET 3HAYUTEIIBHOM YacTU MPOrPAMMHOIO

MmaTtepuaga II0 OCHOBaM HWH(OPMALMOHHBIX TEXHOJIOTUH,
JIOITYCKAET CYIIECTBEHHBIEC OIINOKHU, HEYBEPEHHO, C OOIBIIUMHU
3aTPyIHEHHUSMHU BBINOJIHAET IPaKTHUECKUE paboThl, CBA3aHHBIE
C pemieHuWeM 3a7ad B TMPOrpaMMHBIX makerax. OreHka
«HEYJIOBJIETBOPUTEIbHO» CTABUTCA CTYAEHTaM, KOTOpbIE HE
MOTYT MPOJOKUTh 00ydeHue 0e3 JOMOTHUTEIbHBIX 3aHATHIA
[0 COOTBETCTBYIOIIEH JMCLUUIUIMHE. MMHUMAaJIBHBIA Oal
tectoB MeHee 50%. IlocemeHne mNpakTUYECKUX 3aHATUN
Menee 60%.




