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AHHOTAIMSA

Yyebnas nucimmuinaa «HbOpMaImoHHBIC TEXHOJIOTHIY TIPEAHA3HAYCHA IS
ctyneHToB 1 kypca, oOyuaromuxcs no crnenuaibHoctu 21.05.04 «['opHoe aenoy,
cnenuanuzanus  «lllaxTHoe W TOA3EMHOE CTPOUTEIIBCTBO» M SIBIIACTCS
o0s13aTeNIbHOM JAUCHUIIIMHON 6a30Boi 4dactu bioka 1 Jlucuumiauabel (MOIYJN)
ydeOHoro 1miaHa - uaaekc b1.5.08.

3HaHUsA, YMEHHUS M HaBBIKH, IOJYyYCHHBIC NPH HU3YYEHUH JUCITUTIIAHBI
«MHpOpMaIIMOHHBIE  TEXHOJIOTHH», OyAyT HCIIONB30BAaHBI B  Pa3IUIHBIX
TUCIUIUINHAX, TAe TpeOyeTcs yMmMeHue padoThl ¢ KOMIBIOTEPOM U BIIAJICHUE
COBPEMCHHBIMH HH()OPMAITMOHHBIMA TEXHOJOTHUSAMH, a TaKKe MPU HAIUCAaHUHU
KYPCOBBIX paOOT U IIPOEKTOB, BBHIITYCKHOM KBAIM(HUKAITMOHHON pabOTHI.

OO6mast TPyJIOEMKOCTh OCBOCHHUS JUCIHHUIUIMHBI cocTaBisieT 216 yacos, 6
3a4€THBIX CIUHUIl. YUeOHBIM IUIAHOM MPEAYCMOTPEHBI MPaKTHUYCCKUE 3aHaTus (72
yaca), caMocTosTelIbHas pabora ctyneHTa (144 yaca, W3 HMX Ha MOATOTOBKY K
’K3aMeHy /2 daca). [luctumimna peanusyercs Ha 1 kypce, B 1 u 2 cemecTpax.

eab: ¢ TEOPETUUECCKUMHU, METOANYCCKUMHU U TEXHOJIOTHYCCKUMU OCHOBAMHU
COBPEMCHHBIX HWH()OPMAITMOHHBIX TEXHOJOTHUH, OCBOCHHE OOMUX TPHHIIUIIOB
paboThl U TMOJYyYCHHE MPAKTUUYECKUX HABBIKOB MX MCIOJB30BAHUS IS PELICHUS
NPUKIIAHBIX HWHXKEHEPHBIX 3aJlad B IIpolecce JaidbHedIero oOy4YeHus u
poheCCHOHAIBHON JIeATCIIBHOCTH.

3agaum:

1. ChopMupoBaTh yMEHHE CTaBUTH 3a7ady IS PEIICHUS €¢ Ha KOMITbIOTEpE,
a TaKkKe peaJnu30BaTh €€ COBPEMCHHBIMU CPEJICTBAMU HWH(POPMAIMOHHBIX H
KOMITBIOTEPHBIX TEXHOJIOTH.

2. IByunTh TEXHOJOTHIO WCIOJB30BAHMUS JJICKTPOHHBIX  TAONWIl ISt
WH)KCHEPHBIX PacueToB.

3. U3yunTh OCHOBBI HWHI)KEHEPHOIO MAaTEMaTHYECKOrO0 IPOTPaMMHOTO
oOecrieueHus

4. ChopmMupoBaTh HaBBIKM MPAKTHYECKOM pabOThl C COBPEMEHHBIMU
CPEIICTBAMM CO3/IaHMSI TEKCTOBBIX U JIPYTHX THUIIOB TJOKYMCHTOB.

5. ChopmupoBaTh YMEHHE pPEAIM30BBIBATh WHKCHEPHBIC BBIYUCITUTCIIHHBIC
3aJIayy CPEJICTBAMM SI3bIKA TPOTPAMMHUPOBAHHSI.

6. [ToyuuTs HaBBIKM pPa0OTHl C COBPEMEHHBIMH CHUCTEMaMHU YIIPABJICHHUS
0a3zaMM TaHHBIX.

7. IByunth MeTOnbl TOMCKAa HWHpOpMamuu B cetu VHTEpHET, OCHOBHBIE
cepBucChl IHTEpHET.



Jlig ycnemHoro n3y4eHus: AucuuIingsl « MH(GopMalnoHHbIE TEXHOJIOTHNY Y
oOy4aromuxcs JODKHBI OBITh COPMHPOBAHBI CIEAYIOIIUE MPEIBAPUTEIbHBIC
KOMIIETEHLINHN:

— BIIQJICHHE HaBBIKAMH PaOOTHI C Pa3IMYHBIMH UCTOYHUKAMU WH(GOPMALIUU:
KHUraMH, yaeOHUKaMH, ClIpaBOYHUKaMH, VIHTepHeT;
— CIIOCOOHOCTH K aJITOPUTMUYECKOMY MBILUICHHUIO.

B pesyaprare wu3ydyeHUs JAaHHOM JUCHUIUIMHBI Yy  OOy4YarolIuXxcs
bopMUPYIOTCS ~ CICAYIOIIME  OOIICKYJIbTYpPHBIE  KOMIICTCHIIMU  (DJIEMEHTHI
KOMITETCHITHHN ):

Koa u popmyaupoBka
popmymp Jransl popMUPOBaAHUS KOMIIETEHIIUN

KOMIETeHIHH
OIlK-1 Ha3HAYEHHE U OCHOBHBIE IPUEMBI PabOTHI C
CIIOCOOHOCTBIO pelmaTh | 3HaeT | MATEMATHYECKUMHU U HHIKEHEPHBIMU IIPOrPAMMHBIMU
3a/1a4K HaKETaMHU, CUCTEMaMH TIOATOTOBKH JIOKYMEHTOB
npodeccHoHanbHO# pelIaTh CTaHJapTHBIE 3312491 IPOPeCCHOHANTLHOM
ACATCIILHOCTH Ha OCHOBC | Yyeer | 0OmacTH, MCIONIB3Ys COBPEMEHHbIC BBIYMCIIHTEIbHBIC
MH(OPMAIHOHHOI 1 UHKEHEPHEIE ITaKEThI
oubmorpaduaeckoit
KYJIBTYPBI C
HNPUMEHEHUEM
uH(OPMAITHOHHO- CHCTEMaMH pa3pabOTKU IPOrPAMMHOI0 00€CIIEUEHUS,
KOMMYHHUKAITHOHHBIX Brnazee

CTaHJAPTHBIMU MHXXCHCPHBIMHA ITAKCTaAMU,

s T
TCXHOJIOTHH 1 € yICTOM rpagUuecKMMH U TAKTOBBIMH PEIAKTOPAMHU.

OCHOBHBIX TPeOOBaHMI

MH(OPMALIMOHHON
0e30macHOCTH
OCHOBBI  HMH(OPMALIMOHHBIX U  KOMIBIOTEPHBIX
TEXHOJIOTHH, TMpUMEHseMble B Mpo(decCHOHATBLHOM
JIEATENILHOCTH:
- CpeACTBA M  HWHCTPYMEHTBI A  pealu3aluu
3naer WHKCHEPHBIX  pacueToB  (DIEKTPOHHBIE  TaOIUIBL,
CpEACTBA MPOrPaMMUPOBAHUS, MAKETHl MHKEHEPHBIX U
MaTeMaTHYECKUX PacyeToB);
OIIK-7 - UHCTPYMEHTHI CO3/IaHus U O(POpMIICHUS JOKYMEHTOB
YMEHHEM T0JIb30BaThCS CJIO3KHOM CTPYKTYPBI;
KOMITBIOTEPOM KaK - METO/IbI ITIOWCKA U XPAHEHUSI TAHHBIX.
CPEACTBOM YITPABIICHUS — BBINOJHATE  MAaTeMAaTUYECKHME W HHXKXEHEPHBIE
1 00paboTKH pacueThl CpPEACTBAMHU JJICKTPOHHBIX TaONUIl, S3BIKOB
MH()OPMAIMOHHBIX MPOrPAMMHUPOBAHMS, MAaTEMATUUYECKUX U WHKEHEPHBIX
MacCHBOB [1AKETOB;
- HCIOJIb30BAThH uHPOPMAIMOHHBIE u
VYMeeT | KOMIOBIOTEPHBIE  TEXHOJIOTUM TPU  CO3MAHUU  H
PENAKTUPOBAHUM IOKYMEHTOB PA3JIMYHBIX TUIIOB;
— (hopMynupoBaTh 3a1pOCHI JUIS MOKCKA

WH(OPMAIINY B CETH HHTEPHET;
— WCIIOJIb30BaTh CHCTEMBI YIpaBlieHUs Oazamu
JMAHHBIX 7151 XpaHeHus © 00paboTKku nHGOpMAaIUH.




Kon u popmynuposka

dranbl GOPpMUPOBAHUS KOMIIETEHIIHU
KOMIIETEeHIIUH

- HaBBIKAMU pabOThI ¢ KOMIBIOTEPOM KakK CPEICTBOM
00paboTKH U XpaHeHus uH(popMaIuu;

- HaBBIKAMH CpPaBHEHUS U OIICHKH COBPEMEHHBIX
Brnanee | mporpaMMHBIX —CpeACTB  OOpa0OTKM UM XpaHEHHs
T JTAHHBIX, BHIITOJTHEHUS PA3IMYHBIX PACUYCTOB;

- HaBbIKAMH BBIOOpa MOIXOSIIUX CPEICTB |
WHCTPYMEHTOB HH(OPMAIMOHHBIX TEXHOJIOTHH st
peleHus 3a1a49 NpoPecCuOHATBHOMN I TEITLHOCTH.

Jis popmMupoBaHUS BBIIIEYKAa3aHHBIX KOMIIETEHIIUN B paMKaxX IUCHUTUIMHBI
«MHpOpMALIMOHHBIE TEXHOJIOTUNY» MPUMEHSIOTCS CIEIYIOUIUE METOAbl aKTUBHOTO/
UHTEPAaKTUBHOI'O OOYyUEHUS:

- ITPOBOE ITPOEKTUPOBAHMUE;

- I'PYyIIIOBasd KOHCYJIbTAallHA.



|. CTPYKTYPA U COAEP KAHUE TEOPETUYECKOM YACTH KYPCA
DJeMeHT He TPeyCMOTPEH yueOHBIM IIIaHOM

1. CTPYKTYPA U COJEP KAHUE MPAKTUYECKOM YACTH
KYPCA
IpakTnyeckue 3anaTusa(/24ac.)
PA3JIEJI 1. OCHOBbBI UTH)KEHEPHBIX PACUETOB B CPEJIE EXCEL

3ansitue 1. 3HAKOMCTBO ¢ OpraHu3amueii padoTbl MO JAUCHUIIUHE H
CHCTeMO MoaIep:KKu odpa3oBareabHOro nmpoimecca BlackBoard (2 uac.)

1. CtpykTtypa kypca B cucreme BlackBoard.

2. Turibl y4eOHBIX DJIEMEHTOB:

- TEOPETUYCCKHIA MaTepHal;

- nabopaTopHbIE pabOTHI;

- TECTHI;

- WHAWBHUIyaJbHBIC JIOMAIIHAEC 33IaHUSI.

3. Pelitunrosas onenka pador.

4. BzaumoJieficTBHE € MIpemno/iaBaTesieM

5. Attecranus.

Ilpaxmuuyeckue 3a0anusi:

- pabota B cucreme BlackBoard (3auncieHue Ha Kypc, B TPYIIIy | TIp.)

- MPOOHBIN TECT;

- BBITIOJIHEHHUE 3aJJaHUI ¥ B3aUMOJICHCTBHUE C TPEIIOIaBaTeIIeM Yepe3 CUCTEMY
BlackBoard.

3ansitue 2. [lpocTeie BoIuncaeHusi B cpeae Excel. (2 gac.)

1. OcHOBHBIE MOHATHSI DTEKTPOHHBIX TAOJIHII.

2. Mojienb TYeHKU 2JISKTPOHHON TaOHITBI.

3. ®opMaTHUPOBAHUE STUCEK.

4. Ucnionw3oBanue Gopmyii.

5. AGCoJIIOTHAsI U OTHOCUTEJIbHAS aJipecalius sTueekK.

6. Peanm3arus JIMHEHHBIX M BETBSIIIUXCS aJITOPUTMOB

Ipaxmuueckue 3a0anus:

- BBIYHCIICHUE XapPaKTEPUCTUK TIIOCKOH (DUTYPHI IO KOOpJMHATAM €€ BEPIIH;

- oOpaboTka ommbOK BBOJA,

- co3manus (OpMBI ISl pacueTa JIOXOMAHOCTH BKJIaJaM IO TPOCTOU W
CJIOKHOU ITPOLIEHTHOW CTaBKE.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTHUECKOTO 3aHATHS.

3ansaTue 3. O0padoTKa NH:KEHEPHO-TeXHUYeCcKOoii nHpopMmanmu (2 yac.)



1. Co3nanue TaOnul pacyeTHBIX 3HAYEHUW MJIs 3aJaHHOTO aprymeHTa Io
HEKOTOPOMY 3aKOHY.

2. Ucnonb30BaHue TPyNNOBbIX (PYHKIUH, YCIOBHBIX TPYNIOBBIX (DYHKIIUH.

3. YcnoBHoe opMaTupoBaHHE.

Ilpakmuueckue 3a0anus:

- pacu€T TEMIONPOBOJIHOCTh KPEMHHUS IS 3aIaHHOTO UHTEpPBajia TEMIIEPATYP
1o 3a7iaHHoi popmyiie;

- CpPaBHEHHME  DKCIEPUMEHTAJIBHBIX W  TEOPETUYECKHX  3HAYCHUU
TEIUIOMPOBOJAHOCTH, OIICHKA MOTPEITHOCTH, (POPMYITHUPOBKA BHIBOJIOB;

- pacyeT BBIOPOCOB YIJIEKUCIIOIO T'a3a aBTOMOOWIISIMU B HEKOTOPBIX TOPOJIax
Poccun Ha OCHOBe cTaTM4YeCKOM HH(POPMALMHM, CpPaBHEHUE C JOMYCTUMBIM
KOJIMYECTBOM, (hOPMYJIHPOBKA BHIBOJIOB.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

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

1. Peanuzauus TAOJUYHBIX BBIUMCIECHUN O 3aIaHHOMY QJITOPUTMY .

2. 'padmyeckoe oToOpaXkeHue TaOIMIHON HHDOPMALIHH.

3. Tunel tuarpaMm.

4. OCHOBHBIE 3JIEMEHTHI TUAarpPaMM.

5. ®opMaTHUpPOBAHUE PJIEMEHTOB U PSIIOB IAHHBIX.

Ilpaxmuueckue 3a0anusi:

- OLEHKAa 3aBUCHMOCTH YJAapHOW BSI3KOCTH oOpaslia OT TeMIeparyphl,
BBIYKMCIICHHE  NOTPEIIHOCTEH, MOCTPOCHHE  JOBEPUTEIBHOTO  HMHTEpBaa,
nocTpoeHue rpaduka, MpOrHo3 3HAYECHHUI;

- HOCTpoeHue U oopMiieHHEe rpaduka QyHKIUMU Ha 3aJaHHOM HMHTEpBAJIE,
BBIUMCJICHHE MaKCUMAJIbHBIX, MUHUMAJIbHBIX 3HAaUeHUN (PyHKLUU.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

3ansaTus 6-/. MaTpuyHble BbIYMCJICHUS, pellleHHe YPaBHeHMI, MOMCK
pewenus (4 yac.)

1. Onepanuu ¢ MacCUBaMH.

2. Ucnonb3oBanne wuHCTpyMeHTOB «llombop mapamerpa» u  «llouck
pELIEHUS.

3. ®opMynupOBKa U OMMCAHUE ONTUMU3AIIMOHHBIX 3a7a4.

4. TlpubmmKeHHOe  pelleHWe HEIWHEWHBIX YPaBHEHHM C  MOMOIIBIO
nHcTpyMeHTa «Ilouck pemenus.

llpakmuueckue 3a0anus:

- BBIYHMCIICHUE MATPUUYHBIX BBIPAXKEHUI;



- pelIeHUE CUCTEM JIMHEWHBIX YPaBHEHUNH MaTPUYHBIM CIIOCOOOM;
- CO3/IaHH€ U ONTUMH3ALHNA [LITATHOTO PACIIMCAHUS HEKOTOPO KOMIIAHUU C
MOMOILBIO «T0A0O0Pa MAPaMETPOB» U KIIOUCKA PEIICHUN»;
- pELLIEHNE HEIMHENHBIX YPAaBHEHUM.
Camonposepka:
- TECTUPOBAHUE IO TEME MTPAKTUYECKOTO 3aHSATHS.
3anustue 8. Utorosoe 3ausitue mo pasaeay «OCHOBbI HMH:KEHEPHBIX
pacueToB B cpeae Excel» (2 gac.)
1. UtoroBoe TeCTUpOBaHHUE.
2. 'pynmoBas  KOHCynbTanusi: pa3d0p HHIWBUIYATBHOTO  JIOMAIIIHEro
3aJ1aHHUsl.
PA3JIEJI 2. UCITIOJIb3OBAHUE MATHCAD JJIs1 PELHLIEHUSA
HNPUKJIAAHBIX 3AJTAY
3anstue 9. [IpocThie Boiuncaenusi B cpeae MathCAD(2 yac.)
1. OcuoBnble noHsTHs cucteMbiMathCAD:
- KOMMEHTAapHii;
- [epeMEHHas, IPUCBOCHUE €11 3HAYEHUS;
- BBIPQXKEHHE, €T0 BBOJ M BBIUHCIICHUE.
2. [Tanenu »€eMEHTOB U UX Ha3HAYCHUE.
3. Ucnonb3oBaHne anroOpuTMUYECKUX KOHCTPYKIIHM.
Ilpakmuueckue 3a0anusi:
- BBIUKMCJICHUE 3HAUCHUS BHIPAKCHUS;
- BBIYUCJICHUE XapaKTEPUCTUK IIIOCKON (PUTYpPHI 10 KOOPJAMHATAM €€ BEPILIHH;
- 00paboTka omudOK BBOJIA;
- HCHOJIb30BAaHHE YCJIOBHBIX OIEPATOPOB [JII OLEHKU XapaKTEPUCTUK
burypsi.
Camonposepka:
- TECTUPOBAHUE MO TEME MPAKTUYECKOTO 3aHATHSI.
Bansatua 10-11. MHMcnoab3oBaHHe HWHIEKCHPOBAHHBIX IepeMEHHBIX,
padoTa ¢ BeKTopamMu U MaTpunamu(4 gac.)
1. IToHsiTHE MHAEKCUPOBAHHOM NMEPEMEHHOM, €€ Ha3HAYEHHUE U ONTMCAHUE.
2. ®opMHUPOBAHUE YUCIIOBBIX TIOCIEAOBATEIILHOCTEHN, BEIUUCICHUE CYMM H
npousBeaeHuii oneparopamu MathCAD.
3. ®opMHUpOBaHHUE MATPHUI] U BEKTOPOB.
4. Onepauuu HaJl MAaTPUIIAMU U BEKTOpPaMHU, a TAK)KE HAJl UX OTACIIbHbIMU
AJIIEeMEHTaMHU.
5. Pemenue cuctembl TIMHEWHBIX ypaBHeHU MeTonoM Kpamepa, ["aycca u
MaTPUYHBIM CITIOCOOOM.
IIpakmuueckue 3a0anusi:



- (OpMHpPOBAHHUE DHIIEMEHTOB TIOCIEJOBATEIIbBHOCTA B 3aBUCUMOCTH OT
WHJIEKCOB, BEIYHMCIICHHUS C 3JIEMEHTAMU NOCIE0BATEIbHOCTH;

- peuleHwe 3aJaud O JABMKEHHHM aBTOMOOWIS MO Pa3IUYHBIM ydacTKaM
JOpOTH;

- (opmupoBaHHE MaTpHll, MAaTPUYHbIC ONEpPALUU, BBIUUCIECHUE CYMM U
MIPOU3BEICHUN;

- peleHre CUCTEMbI JTMHEHHBIX YPABHEHHM.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHITHSL.

3anaTue 12-13. OOpadoTka HHKeHEPHO-TEXHHMYECKOW HHPOpPMALMU B
cpene MathCAD(4 gac.)

1. Onucanue QyHKIUHU, TOHITHE apryMeHTa (YHKIIUU, CIOCOOBI BEIYUCIICHUS
byHKIHU.

2. Ucnionp3oBanue 010ka 00pabOTKHU UCKITIOYSHHIA.

3. Co3nanue TaOyIMpPOBaHHBIX (PYHKITUH.

4, IMriopT IaHHBIX W3 cpeasl EXCel m mpepcraBieHue uX B BHJE MATPHIl
BEKTOPOB.

5. [Ipocreitmas cratuctuyeckas 00paboTKa JaHHBIX.

IIpakmuueckue 3a0anus:

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

- pacyueT TeIIONPOBOMHOCTU JUIsl 33aJlaHHOTO HHTEpBaja TeMIlepaTyp 0o
3aJlaHHOM (hOpMYyIIE;

- WMIIOPT AKCIEPUMEHTAILHBIX JaHHBIX M CPAaBHGHHWE WX C PAaCUETHBIMH
3HAYCHUSMH.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSL.

3ausarus 14-15. IlocTrpoenme rpadukoB, pelieHue YpaBHEHMI,
CMMBOJIbHBIE peodpa3zoBanus(4 vac.)

1. Busyanusanus qaHHbIx cpeactBamu rpadukoB MathCAD.

2. OCHOBHBIE AJIEMEHTHI TPaUKOB.

3. CriocoObl 3a1aHMs 3HAYEHUN 110 OCSIM KOOPMHAT.

4. OToOpa)keHHE HECKOJbKMX KpPUBBIX M OTACIBHBIX TOYCK Ha OJIHOM
rpaduxe.

5. Crioco0Os!I perrenus ypaBaenuit B cpeae MathCAD.,

6. [TonaTHEe CHUMBOJILHBIX TPEOOPA3OBAHUIA.

7. OCHOBHBIE BUJIbI CHMBOJIBHBIX OTE€paIiii U OIepaToOpOB.

lIpakmuueckue 3a0anusi:

- TocTpoeHue TpadukoB (YHKIUHA OJHOM TEPEMEHHOM, TOHCK U
BU3YalIM3allMs TOUYEK MepeceyeHus,



- pellleHre HEIUHEHHBIX YpaBHEHUN TpeMsl Cloco0aMu: B CUMBOJIBHOM BHUJIE,
C TIOMOIIIBIO BCTPOCHHBIX (DYHKIMHI U OJ0Ka PEIICHUH;

- HUMIIOPT SKCIEPUMEHTAIBHBIX JaHHBIX M CPAaBHEHHE HUX C pPaCUETHBIMU
3HAYEHUSAMH.

- pelIeHue CUCTEM JIMHEWHBIX U HETMHEHHBIX YpaBHEHUH;

- CHUMBOJIbHBIE TMpeoOpa3oBaHus: ympolleHue, auddepeHnrpoBaHue,
WHTETPUPOBAHUE, PA3IIOKEHUE HA MHOKUTEIHU U TIP.;

- peleHue 3a7a4 Ha COCTaBJICHUE CUCTEM YPABHEHHI.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

ZansaTusa 16-17. UccienoBanue pynkumii(4 yac.)

1. Anroputwm uccienoBaHust GyHKIIUH

2. Boruncnenue 1uiomiaied IJIOCKUX (UIYp, OrPaHUYEHHBIX TIpadukaMu
byHKIUH

3. Pemenue 3a1a4 Ha SKCTPEMYM.

lIpakmuueckue 3a0anusi:

- IOMCK KPUTHYECKUX TOUYEK PYyHKIINU;

- BBIYUCJIEHHUE IO (PUTypBl, OTpaHUYEHHOM TpadrkaMu QyHKIIHIA;

- hccneoBanue rpaduka GyHKIUY;

- pellIeHre 3aJjauy Ha BIOOp ONTHMAJIbHBIX pa3MepoB OacceiiHa.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

3anstue 18. UTorooe 3ansitue no pasneiy «McnoabzoBanue MathCAD
JJISl pelieHUs MPUKJIAIHbIX 3a1a9» (2 yac).

1. TectupoBanue.

2. 'pynmoBass  KOHCynbTamus: pa3dop WHAMBHAYAIBHOTO JJIOMAIITHETO
3aJlaHusl.

PA3JIEJI 3. AJITOPUTMU3ALIUA U TIPOTPAMMUWPOBAHUE B

NHXEHEPHBIX 3AJIAYAX

3ansaTue 19. Peanusanus nmpocThbiX BBIYMCIMTEIBHBIX 32124 HA fA3bIKE
nporpamMmmupoBanusi(2 Jac).

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

2. OnucaHue MepEeMEHHbBIX U BbIPAXKEHHI.

3. [Ipocreiite oneparopbl S3bIKa MPOTrPAaMMUPOBAHMS: BBOJ, BBIBOJ,
IIPUCBAaNBAHKE, YCIOBHBIN OIEpPaTop.

4. CTpyKTypa IporpaMmsl.

Ilpakmuueckue 3a0anus:

- BBIYUCJICHUE XapaKTEPUCTUK IJIOCKON (UTYpPHI 10 KOOPJMHATAM €€ BEPIIHH,

- BBIYUCJICHUE 3HAYEHUS BBIPAXKEHUS C YUETOM 00JIACTH OMPEICICHUS;



- pelIeHue TeKCTOBOM 3aJauH.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHITHSL.

3ausTue 20-21. O6paboTKa UHKEHEPHO-TeXHUYECKOM MHPOpMaL U
CpeACTBaMM fA3blKa NPOrpaMMUpoOBaHus (4 yac).

1. Onucanue QyHKIMY, TOHITHE apryMeHTa (YHKIUU, CTIOCOObI BEIYMCIICHUS
byHKIUH.

2. Vcnonp3oBanue 6j10ka 00pabOTKH MCKITIOUSHUM.

3. [lonsiTHE CIMCKOB, OCHOBHBIE OTIEPAIH CO CIICKAMH.

4. BpluncneHue CyMM M IPOU3BEIAEHUHN IOCJIENI0BATEIBLHOCTEN, IOMCK

MUHHAMAJIBHBIX © MaKCUMaJIbHBIX 3HAUYEHUHN CITUCKOB.

5. ®opmupoBaHUEe TaOIUIIBI 3HAYEHUN (DYHKIIUH.

6. BBoa naHHbIX U3 (aiiia u npejcTaBiIeHUE UX B BUJIE CIIUCKOB.

7. IIpocteiimiast cratuctuyeckas o0paboTKa JaHHBIX.

Ilpakmuueckue 3a0anus:

- co3anne PyHKIUU U pean3aius ee OT pa3TUIHbIX apTyMEHTOB;

- pacder TeIUIONPOBOAHOCTH MJIs 3aJaHHOTO HMHTEpBaja TEMIIEpaTyp Io
3aIaHHON (popmyTie;

- HUMIIOPT SKCIEPUMEHTAIbHBIX JAHHBIX M CPaBHEHHE HMX C PACUECTHHIMU
3HAYCHUSAMH.

Camonposepka:

- TECTUPOBAHUE 110 TEME MPAKTUYECKOTO 3aHATHSL.

ZansaTusa 22-23. Peaqu3zauuss MacCUBOB, BEKTOPOB, MATPHI] CPeACTBAMMU
SI3bIKA MPOTPAMMHPOBAHMS, oniepanuu Haa HuUMu (4 yac.)

1. IloHATHE MAaCCHBOB M OTIEPAIlUU C HUMHU.

2. Onmcannie MaTpuIl U BEKTOPOB.

3. Omnepanuu ¢ MaTpUIlaMHU U BEKTOPAMH.

4. TlonsTe UHIEKCUPOBAHHOW TIEPEMEHHOM, €€ Ha3HAUYCHUE U OTHCAHUE.

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

6. Pemienne cucreM TUHEHHBIX YpaBHEHUH.

Ilpakmuueckue 3a0anus:

- peuieHHWe 3adadd O ABW)KCHHM aBTOMOOWJIS TO Pa3UYHBIM ydacTKaM
JI0pOTH;

- (GOopMUPOBAHHE DBJIEMEHTOB IOCJIEIOBATEIbHOCTY B 3aBUCHUMOCTH OT
MH/IEKCOB, BEIYHUCIICHHS C 3JIEMEHTaMH MOCJIe10BaTEIbHOCTH;

- (GopMHpOBaHHE MATPHUI], MaTPUYHBIC OIEPAINU, BBHIYUCICHUE CYMM U
IIPOU3BEICHUN;

- PEUICHUE CUCTEM JIMHEWHBIX YPABHEHUM.



Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOIO 3aHATHS.

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

1. IToctpoenue rpadukoB GyHKITHI.

2. OCHOBHBIE AJIEMEHTHI TpaUKOB.

3. @opMaTUPOBAHUE HIIEMEHTOB IPa(PUKOB.

4. OroOpakeHHEe HECKOJIBKUX KPUBBIX M OTAEIBHBIX TOYEK Ha OJHOM
rpaduke.

5. CnocoOsbI penieHus: ypaBHEHHI.

IIpakmuueckue 3a0anusi:

- TocTpoeHue TpadukoB (YHKIUHA OJHOM TEPEMEHHOM, TMOUCK U
BH3YyaJIM3alUs TOUEK [1EPECCUCHUS;

- pellieHue HEIMHEHHBIX YpaBHEHUN ABYMsI CIIOCOOAMU: B CUMBOJIBHOM BUJE
U TIPUOIMKEHHBIMUA METOJIaMU C IIOMOILBIO BCTPOCHHBIX (QYHKIUH;

- pElICHHWE CHUCTEM JIMHEHHBIX M HEJIMHEWHBIX YpaBHEHUU pa3HbIMU
crocobamu.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOTO 3aHATHS.

3anusatue 26-27. CuMBOJbHBIE ONepalud, HccaeaoBaHne (GyHKIMIA
CpeACTBaMH si3bIKa MporpaMMmupoBanus (4 yac).

1. TToHsiITHE CUMBOJIBHBIX TIPEOOPA3OBAHUM.

2. OCHOBHBIE BHJIbI CHUMBOJIBHBIX OIEpallMii M OINEpaTopoB: YIPOIIEHUE,
mudepeHnpoBaHne, THTETPUPOBAHUE, PA3JI0KEHUE HA MHOYKUTENH U TIP.;

3. UccnenoBanmne QpyHkunu

4. Beluucnenue Mmiomaaed IUIOCKHX (GUryp, OTrpaHUYEHHBIX TIpadukaMu
(GyHKUIHH.

5. Pemienue 3amayu Ha SKCTpEMYM

Ilpaxmuueckue 3a0anusi:

- CUMBOJIbHBIE OIIE€paLUU IS CJIOKHOTO BBIPAKEHUS;

- IOMCK KPUTHUECKUX TOUYCK (PYHKITIH;

- BBIYUCJICHUE TUIOMIaAN (PUTYpbl, OTpaHUYEHHOM IpadrkaMu QyHKIIHIM;

- uccienoBanue rpaduka GyHKUNY;

- penieHue 3a7a4 Ha SKCTPEMYM.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUYECKOTO 3aHATHS.

3anaTue 28. HTorooe 3aHsiTHe MO pa3geny «AJTOPUTMHU3ALMA M
MPOrpaMMHPOBAHNE B MH:KEHEPHBIX 3aga4ax» (2 yac).

1. TectupoBanue.



2. 'pynmoBass  KOHCyJbTalUsA: pa3doOp UHAMBUIYAIBHOIO JOMAIIHErO

3alaHusl.
PA3JIEJI 4. TIOATI'OTOBKA JOKYMEHTOB B CPEJIE WORD

3ansatue 29-30. Coznanne noxkymenra WORD caoxknoii crpykryps (4
qac).

1. Co3nanue JOKyMEHTa M YCTaHOBKA €T0 MapaMeTpoB.

2. BBox, penaktupoBaHue U (popMaTUpPOBAHUE TEKCTAa. THUIBI TEKCTOBBIX
00BbeKTOB. OCHOBHBIE XapaKTEPUCTUKH TEKCTOBBIX 0ObEKTOB.

3. [lonsaTue ctumiei, co3manue CTPYKTYPhI TOKYMEHTA.

4. Cozmanue Ta0uul, WMIOPT/SKcopT Tabmun w3/B  cpexy  Excel.
Wcnonb3oBanue Tabaull 1151 opOpMIICHHS CTPaHUIl JOKYMEHTA.

5. BBox MmaremaTudeckux (Gopmyii.

6. Co3aHue pucyHKOB.

7. BcraBka oryiaBiieHusl.

8. Pabora ¢ JOKyMEHTaMM HECKOJIbKMMHU aBTOpaMH, HCIIOJIb30BAHUE
uHcTpyMmeHTa «McnpaBneHus».

Ilpaxmuueckue 3a0anus:

- CO3/aHME JOKYMEHTa C 33JaHHBIMH XapaKTEPUCTHUKAMH, BKIIOYAIOIIETO
dbopmyIIbl, TAOJIUIIBI, PUCYHKHU U TIP.;

- CO3JJaHKE€ OTYETA O BHIIIOJHEHHBIM UHIUBHUIyaJIbHBIM 3aJaHUSIM.

Camonposepka:

- TECTUPOBAHUE 110 TEME MPAKTUYECKOTO 3aHATHSL.

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

1. TectupoBanue.

2. 'pynmoBast KOHCYIbTaIHSI.

PA3JIEJI 5. OCHOBbBI PABOTHI B CETU UHTEPHET U C BASAMUA

JAHHBIX

3anarusa 32-33. Co3naHue m HamoJiHeHUe 0a3bl JAHHBIX, peaJu3anus

3anmpocoB Ha BHIOOPKY (4 yac).

1. ba3bl JaHHBIX U CUCTEMBI YIIpaBJIeHUsl 0a3aMu JaHHBIX.

2. Ilonsatue npeaMeTHON 00J1aCTH.

3. Mojienb npeIMeTHOM 001aCTH U MOJCHTH TAHHBIX.

4. Tlonstue uadopmarmoHHOro oowsekTa. Ero cTpykrypa.

5. Tunsl cBsi3eil B peIsIIUOHHON MOJEIH.

6. OCHOBHbIE XapaKTepUCTUKH sI3bIKaSQL.



7. IIpocTthie BBIOOpKH. 3ampochl Ha BBIOOPKY JaHHBIX: OrPAHUYECHHbIE
BBEIOOPKH, BRIOOPKH C UCKITIOUEHHUEM JTyOJIMKATOB, BRIYMCIISIEMBIC TIOJIS B 3aMIpocax,
BBEIOOPKH C YIOPSAIOYCHHUEM, C TPYITUPOBKOM TaHHBIX.

8. Bb16opKku U3 CBA3aHHBIX TAOJIHII.

Ilpakmuueckue 3a0anus:

- OMMCaHKE MOJICNIU MTPEAMETHON 00J1acTH;

- co3naHue 0Oas3pl Tabiui 0a3bl JaHHBIX, YCTAHOBKA CBSI3EH MEXIY
TaOJINUIaMU, HAIIOJITHEHNE TaOJIHII,;

- peanu3aius MOMCKOBBIX 3alPOCOB K 0a3e JAaHHBIX ¢ OTOOPOM OIHOTO WU
HECKOJBKHX MTapaMeTpPOB;

- peanm3anys BEIYUCICHUN CPEICTBAMU 3aIPOCOB;

- cTatucTUyeckas oopadoTka nHopmaluu u3 0asbl JaHHBIX.

Camonposepka:

- TECTUPOBAHUE IO TEME MPAKTUUYECKOTO 3aHITHSI.

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

1. Apxurektypa uH(pOpMaIMOHHO-TOUCKOBBIX cucteM st WorldWideWeb.

2. UHpopManmoHHbIE pPEeCypChl M WX TPEACTaBlIeHHE B WHGOPMAIIMOHHO-
ITOMCKOBOW CUCTEME.

3. UHpopManinoHHO-TIOUCKOBBIN S3bIK CUCTEMBI.

4. Tumnbl nHGOPMAITMOHHO-TTIOMCKOBBIX S3BIKOB.

5. CuHTaKcHC sI3bIKa 3aIpoCcoB Opay3epa.

Ilpakmuueckue 3a0anus:

- OMCK MH(POPMAIUH C UCIIOJIb30BAHUEM SI3bIKA 3alIPOCOB Opay3epa;

- MIOMCK UH(POPMALIUHU T10 33JJaHHOU TeMe.

Camonposepka:

- TECTUPOBAHUE TI0 TEME MPAKTUYECKOTO 3aHATHSI.

3austue 36. UTtoroBoe 3ansitue mo mMoay/jr «OcHOBbI padoThl B CeTH
HNuTepHer u ¢ 6a3amMu JaHHBIX» (2 4ac).

1. TectupoBanue.

2. 'pynmoBass  KOHCYJIbTAIlUs: pa3dop HWHAWMBUIYATBHOTO  JOMAIITHETO

3aJIaHHS.
I1l. YYEBHO-METOJIWYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYYAIOIIIUXCSI
Y4ebHO-MeTOAMUECKOe oOecrieueHue CaMOCTOSITEIIbHON paboTHI

oOyuatomuxcs no aucuuruinae « MHpopMaloHHble TEXHOJOTUNY» TPEICTaBICHO
B [Ipunoxenuu 1 u BKiItoyaeT B ceost:

— IUIaH-TpaUK BBITOJHEHUS CAaMOCTOSTENIbHON pa0oThl MO AMCLUHUILIMHE, B
TOM YHCJIe IPUMEPHBIE HOPMbI BPEMEHHU Ha BBITIOJHEHHUE 110 KKIOMY 3a/1aHUIO;



— XapakTepHCTHKA 33JaHUN JUII CaMOCTOATEIbHON pabOThl 00Y4aIOIIUXCS U
METOIMYECKHE PEKOMEH/IAlUHU 10 X BBIIIOJIHEHHUIO;

— TpeOOBaHMS K TMPEACTABICHUI0O U  OPOPMIICHUIO  PEe3yJbTaTOB
CaMOCTOSATENbHON pabOThI;

— KPUTEpUU OLICHKH BBINIOJHEHHUS CAMOCTOSITEIbHOM PaOOTHI.

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Kontpoaupyembie | Koabl 1 3Tansi OuenounbIe cpe/icTBa

pa3ienbl / TeMbl ¢popmupoBanus . MPOMeKYTOYHAS
. TeKYIIHil KOHTPOJIb
AUCHUTLTHHBI KOMIeTeH Uit aTrecTamnus

OcHOBBI 3HaeT Tecr (T1P-1) Bompocsr 1-12

WH)KEHEPHBIX OIIK-1 | ymeer JlabopatopHuas padora (ITP-6)

pacyeToB B cpefie OIIK-7 BAeeT PacuetHo-rpaduueckas pabora | 3aganue 1-12

Excel A (ITP-14)

Hcnonb3zoBanue 3HAeT CobGecemoBanue (YO-1) Bompocsr 13-25

MathCAD st OIIK-1 | ymeer Jlabopatopuas padora (ITP-6)

pelenus OIIK-7 PacuerHo-rpaduueckas pabora | 3aganue 13-22
BJIaJIceT

NPUKIAJIHBIX 32139 (T1P-14)

AJropuT™MHU3aIus 1 3HAET Tecr (T1IP-1) Bompocsr 1-17

nporpammupoBanue | OIIK-1 | ymeer Jlabopatopuas padora (ITP-6)

B MH)XEHEPHBIX OIIK-7 PacuetHo-rpadudeckas padora | 3aganue 1-8
BIIa/IeeT

3ajavax (ITP-14)
3HAeT Tect (TTP-1) Bompocsr 18-26

IToaroroska

OKYMEHTOB B Cpeie OIIK-1 | ymeer JlabopatopHas padota (ITP-6)

OIIK-7 Pacuerno-rpaduueckas padora | 3aganue 9-10
WORD
BJIaJIeeT (TTP-14)
OcHOBBI pabOTHI B OIK-1 3HAeT Tect (TTP-1) Bompocsr 27-38

cetu MHTEpHET U C

I1K-7 - -
Gazami TAHHbIX O yMeeT JlabopatopHas padota (ITP-6) | 3amanue 11-14

TuIoBbIE KOHTPOJIBHBIE 3a1aHUSA, METOAUYECKUE MAaTEPUAIIbl, ONPEACIIAIOIINE
IpOLEIypbl OLEHUBAaHWA 3HAHWM, YMEHUHA W HABBIKOB M (WJIM) OIbITa
JESTENIbHOCTH, a TaKKe KPUTEPUU M TOKa3aTesld, HEOOXOAMMBIE ISl OLECHKHU
3HaHWM, YyMEHUH, HABBIKOB M XapaKTepHU3yIOIIMe dTanbl (POPMUPOBAHUS
KOMIIETEHLIMM B TIPOLIECCE  OCBOCHUS  OOpa3oBaTENbHOW  MPOrpPaAMMBI,
npeacrasiieHsl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOINUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEpaTypa
1. Cepreesa A.C. ba3zoBbie HaBBIKK PaOOTHI C MPOTPAMMHBIM 00€CIIEYeHUEM B
texuuueckom By3e. Ilaker MS Office (Word, Excel, PowerPoint, Visio),




ElectronicWorkbench, MATLAB [OnektpoHHbIil pecypc]: ydeOHoe mnocooue/
CepreeBa A.C., Cunsasckas A.C.—  DJEKTPOH.TEKCTOBBIE  JaHHBIC.—
HoBocubupck: Cubupckuii rocyapCTBEHHBI YHUBEPCUTET TEIEKOMMYHHUKAIIUN 1
uHPOPMATHKH, 2016.— 263 c— Pexum J0CTyIna:
http://www.iprbookshop.ru/69537.html

2. Aradonosa H.C. Texnonorus pacyetoB B MS Excel 2010 [DnexTpoHHbII
pecypc]:  yueOHoe  mocobue/  AragponoBa H.C., KoznmoB B.B.—

DJIeKTPOH.TEKCTOBbIE  JaHHble.— Camapa: Camapckuii  rocyJIapCTBEHHBIN
texunueckud yHuBepcuter, ObC ACB, 2016.— 97 c.— Pexum poctyma:
http://www.iprbookshop.ru/61434.html

3. bemape U.A. Metoasr Berumciiennid B makere MathCAD [DaexTpoHHBIH

pecypc]: yuebHoe mocobme/ U.A. bemapeB [u 1p.].— DIEKTPOH.TEKCTOBBIC
nanueie.— HoBocubOupck: HoBocuOupckuii rocynapCTBEHHBIN apXUTEKTYpHO-
ctpoutenbHbii yHUBepcuTeT (Cudcrpun), 9bC ACB, 2013.— 169 c.— Pexum
noctyna: http://www.iprbookshop.ru/68893.html.

4. 3natononsckuid JI.M. OcHoBbl mporpammupoBaHus Ha s3bike Python

[DnexTpoHHBIN pecypc] : yueOnuk / J[.M. 3natononbckuif. — DIEKTPOH. AaH. —
Mocksa: JMK IIpecc, 2017. — 284 «c¢. — Pexum pocryna:

https://e.lanbook.com/book/97359 .
5. TymanoB B.E. OcHOBBI NpOEKTHPOBAHUS PEISIMOHHBIX 0a3 JaHHBIX

[DnexTponnslil pecypc] / B.E. TymManoB. — DJEKTpPOH. TEKCTOBBIC JaHHBIE. — M.
: Unrepuer-Yuusepcuter Uudopmarmonnsix Texnonorut (MHTYUT), 2016. —
502 C. — 978-5-94774-713-3. — Pexum J0CTyTa:
http://www.iprbookshop.ru/52221.html

6. AponoB B. A. HTML 5, CSS 3 u Web 2.0. PazpaboTka COBpeMEHHBIX
Web-caiitoB. —  CII6.: BXB-Iletepoypr, 2011. — 414 «c¢.. wunL
http://znanium.com/bookread.php?book=351455

JlonoTHUTEIbHAA JTUTEpPATypa
1. Kunpgumor B.JI. HWcnonw3zoBanue npwioxenus MS Excel s
MOJICJIMPOBAHUS PA3IMYHbIX 3a7a4 [DiaekTpoHHbI pecypc]/ Kunpaumos B.J[—
OnekTpoH. TekcToBbie AaHHbie.— M.: COJIOH-ITPECC, 2015.— 160 c.— Pexum
nocryma: http://www.iprbookshop.ru/64925.html.
2. Kynpsisue, E.M. Mathcad 11: [ToxHOE pyKOBOACTBO MO PYCCKOM BEpCUU

[DnexTponHbIil pecypc] : pykoBoactBo / E.M. KynpsBieB. — DneKkTpoH.naH. —
MockBa : JMK IIpecc, 2009. — 592 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/1172

3. OzepoBa I'.Il. Pascal B mpumepax u 3amayax [DJIEKTPOHHBIM pecypc] :

yuebHoe mocooue mist By30B / I'. T1. O3epoBa; JlanbHEeBOCTOUHBIN (eaepanibHbIMA


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
https://e.lanbook.com/book/1172

YHUBCPCUTCET, I/IH}KCHCpHaﬂ mKoJia.- BJ'IaI[I/IBOCTOKZ HN31-BO J_—[aJ'IBHeBOCTO‘IHOFO

beneparbHOTO YHUBEPCUTETA, 2014, — 132 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:814299&theme=FEFU

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHHUKAUOHHOM CeTH
«AHTepHET»

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

2. OcunossiMathCAD. - Pexxum JOCTyTIA:
http://old.exponenta.ru/soft/Mathcad/Mathcad.asp

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

4, CipaBOYHHUK  TIO CYbl  ACCESS. —  Pexum  nocrymna:
http://accesshelp.ru/samouchitel-ms-access/
5. Beenenue B 0a3bl JaHHBIX. — Pexum JIOCTyIIa:

http://www.mstu.edu.ru/study/materials/zelenkov/toc.html
6. CrpaBounuk mo HTML. — Pexwum nocryna:https://htmlbook.ru/html;

HepequL I/IH(l)OpMal_[I/IOHHI)IX TEXHOJIOTUI U MnmporpaMmMHoOrIo o0ecrneueHus

IIpu ocymecTBieHur 00pa3oOBaTEIBLHOTO TMpolecca CTyJICHTaMUu U
poeccopcKo-TIPenoaBaTeIbCKUM ~ COCTAaBOM  HCIIOJB3YEeTCS  CIEMyIoIIee
IpOrpaMMHOE 0OECTICUCHHE:

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

2. MathCAD.

3. Python, Anaconda.

4. Notepad++.

5. [IporpamMmmHOe obOecrneueHue dJIEKTPOHHOTO pecypca caiita J[BOY,
BKJtouast ObC JIBDY.

6. Marepuansl kKypca, pasmeniennsie B LMS BlackBoard, uaenrudukarop:
FU50219-00.00.00-1T-01: MadopmarimoHHbie TEXHOJIOTHH.

IIpu ocymiecTBiaecHUU 00pa30BaTEIBLHOTO TIpollecca CTYJACHTAMH |
po(ecCOpPCKO-TIPENnoIaBaTeILCKUM ~ COCTAaBOM  HCIIOJB3YIOTCS  CJIEIYIONTHE
UH(OPMAITMOHHO-CITPABOYHBIC CHCTEMBI:

1. Hayunas snextponHas 6ubianoreka eLIBRARY.

2. DNEKTPOHHO-OMOIMOTEeYHAs CHCTEMA U31aTeNIbCTBA «JIaHbY.

3. DiexkTpoHHO-O0nOMmoTeunas cuctema «IPRbooksy.

4. DIIeKTpOHHO-OMOIMOTEUHAS cucTeMa «ZNaniumy


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

5. Undopmammonnass  cucrema  "EJMHOE  OKHO  goctyma K
oOpa3oBaTensHBIM pecypcam’.

VI. METOJUYECKME YKA3AHMS O OCBOEHUIO
JUCHUILIAHBI

1. OnucaHue mNOCJEI0BATEILHOCTH JelicTBUI cTyaeHTa («cueHapuid
U3y4YeHHs TUCUMILTUHBD).

Jlis ycnemHoro u3ydeHus TUCHUIUIMHBL «H(pOpMalnoOHHbIE TEXHOJIOTUM
CTYJIEHTY HEOOXOAUMO:

1.Ilpy TOATOTOBKE K MPAKTHUECKOMY 3aHSITHIO TOBTOPUTH OCHOBHBIE
TEOPETUUECKHUE TOJIOKEHUS, U3YUCHHbIC Ha MPEABIAYLIEM 3aHATUU, a TaKXkKe IpU
HEOOXOJMMOCTU MPOYUTaThb TEOPETUYECKUH Marepuall, NpeICTaBICHHbI B
cucteme BlackBoard. /lanee 03HaKOMUTBCS ¢ HOBBIM TEOPETHYSCKUM MATEPHATIOM
(taroke uepe3 cuctemy BlackBoard), BHUKHYT B CyTh HM3y4aeMO# IMPOOJIEMBI,
MOJITOTOBUTH BOIIPOCHI.

2. Ha mpakTudeckoM 3aHSATHUU THIATENFHO KOHCIIEKTHPOBATh TCOPETHUUECKHIA
MaTepua, y9acTBOBaTh B OOCYKICHHH, 33]JaBaTh BOPOCHI.

3. IIpn moxaroroBke K gabOpaTopHbIM paboTaM Ha OCHOBE MAaTEpUasIoB,
npejcTaBieHHbIX B cucteme BlackBoard, cHavana monsTe 3amanue 1abopaTopHOit
paboThl, HANTH TEOPETUUYECKUI MaTepual, HeOOXOMUMBIA JIsi pabOThl, U3yUUTh
aJITOPUTM peanu3aliy 3a1anus, chopMyIupPOBATh BOIPOCH! MIPETIOAABATEIIO.

4. 1lpu BBINOJHEHUHU J1AOOPATOPHOW pabOThl CHayana cHOpMyIUpoBaTh U
3aJaTh BOIPOCHI MPEMOAABaTEeNI0 O METOJUKE BBIMOJHEHUS pPaOOTHI, 3aTeM
BBITIOJIHUTH 3a/laHue «1M0 00pasiy». OTIpaBUTh MPENOJaBaTENI0 Yepe3 CUCTEMY
BlackBoard BremonHeHHOE 3ajaHWE HAa TPOBEPKY, OTBETHTH Ha BOMPOCHI
npenoaasarens. llpexnae, yem mnpucTynaTb K BBIIOJHEHHIO CaMOCTOSITENIbHBIX
3aJaHuil, 00QyMaTh a@JIrOpuTM HX pealus3aluu, chopMylIupoBaTb U 3a4aTh
BOIPOCHI IPETIOAABATENIO MO CYTH 3a/1aHUM, CINIAHUPOBATh UX BHITIOJHEHHE.

5. CamocTodaTenbHbIe 3aJJaHus J1Ja00paTOPHON PadOTHI MOKHO BBIMIOJIHSITH KaK
Ha ayJUTOPHOM 3aHITHH, TaK U CAMOCTOATEIHHO BO BHeaynuTopHoe Bpems. [Ipu
TOM pe3ylabTaT MX pealn3alud HEOOXOAMMO OTIPABUTH MPEMOAABATEN0 Ha
IPOBEPKY.

6. [loce Kaxa0ro MpakTHUYECKOTO 3aHATHS IS 3aKpeIUIeHUsT MaTepuana
HE0OX0IMMO MTPONTH POBEpoUHbIe TeCThl B cucTeme BlackBoard.

7. B Teuenwe Henmenau BbIOpaTh BpeMms A pabOThl €O  ClEUHUATbHOU
JuTepaTypor B OMOIMOTEKE U 1JIsI 3aHATHI Ha KOMITbIOTEpE.

8. CaMoCTOATENbHYIO0 padOTy OPraHU30BBIBaTh B COOTBETCTBUM C TpapUKOM
BBITIOJIHEHUS CAMOCTOSITEILHOU PabOThI, MPUBEIEHHOM B MPUIIOKEHUU 1.



2. PexoMeHzanMm 1O  HMCHOJb30BAHHK  MATEpPHAJIOB  Yy4eOHO-
METOAUYECKOr0 KOMILIeKca .PEeKOMEHIyeTCs UCIoNb30BaTh METOJMYECKUE
yKazaHuss M Marepuaibl 1o Kypcy «MH(poOpManmMoHHBIE  TEXHOJIOTHHY,
pasmenieHnble B cucteme BlackBoard, nnenrudukarop kypca FU50219-00.00.00-
IT-01: UadopmarimoHHbIe TEXHOJIOTHH.

3. Pexkomenaanuu no padore ¢ jurepatypoid. TeopeTHdecKuil Marepuan
Kypca CTaHOBHUTCA Oo0Jjiee MOHATHBIM, KOrJa JOINOJHUTEIBHO K paboTe Ha
IPAKTUYECKUX 3aHATUAX, HMCHOJIb30BAHUIO Y4E€OHO-METOIMYECKOTO KOMILIEKCA,
npencraBneHHoro B cucteme BlackBoard, u3ywaroTcss M KHUTH W3 CHHCKA
OCHOBHOM U JONOJIHUTEIBHOU JINTEPATYpPHL. JInTeparypy 1o Kypcy MOKHO U3y4aTh
B OmOnmoreke, OpaTh KHWUTY Ha JIOM WM YHMTATh €€ HAa KOMIbIOTEpE (€ciu 3TO
ANIEKTPOHHBIN pecypc). [lone3Ho MCnoib30BaTh HECKOJIBKO YUYEOHHMKOB, OIHAKO
KeJIaTeIbHO NMPUAECPKUBATHCS PEKOMEHAIMS MIPEenogaBaTelis 10 BIOOPY KHUT 110
KaKIoMy paszneny. He pexomenayercs «3ayduBaTh» Marepual, KEJIaTeIbHO
NOOUTBHCS TOHUMAaHUS H3y4aeMOW TEeMbl JUCHUIUIMHBI, a 3aTEM HCIIOJIb30BaTh
W3YYCHHBIA MaTepual Ui peanu3anuu 3afgaHuid. Kpome Toro, o4eHb MOJIE3HO
BBISIBUTH TEHJICHIIMH PAa3BUTHUS TOM WM MHOW KOMIBIOTEPHON U MH()OPMAIMOHHOU
TEXHOJIOTUH, BBIIECTUTh [ ce0d HampaBieHHUs JaldbHEHIIEro HW3y4yeHus
MaTepuana, Uil JIOCTH)KEHUs Oojiee MPOABUHYTOTO YPOBHS — HM3y4YCHUS
JUCLUTUINHBI.

4. PexoMeHIauMU MO MOATOTOBKE K 3K3aMeHY. YCIIEIIHAsl MMOATOTOBKA K
9K3aMEHY BKJIOYAET, C OJHOW CTOPOHBI, JOOPOCOBECTHYIO pabOTy B TEUEHUE
CEMECTpPA, BBINOJHEHUE BCEX 3aJaHUM MPENOJABaTelsl, a ¢ APYrol — MpaBUIIbHAs
OpraHu3ainys MpoIEecca HEMOCPEACTBEHHOM MOATrOTOBKU. lIpm moaroroBke k
’K3aMEHy HEOOXOJUMO OCBOUTH TEOPUIO: pa300paTh ONpPEAEIICHHs BCEX MOHSATUMH,
MOBTOPUTH MPUEMBI PEIICHUS 33]1a4 C UCIOJb30BAaHUEM PA3IUYHBIX TPOrPAMMHBIX
CUCTEM. 3aT€M PACCMOTPETh PUMEPBI U CAMOCTOSITENIBHO PEATM30BaTh 3a1aHUsI U3
Kaxaol Ttembl. Ilpm 3TOoM, ecnu 3amaHus  QOPMYIUPYIOTCA  CTYIACHTOM

CaMOCTOATENIbHO, — JIOCTUTAeTCsl OoJjiee TMPOJBHUHYTHI ypPOBEHb H3yUYCHHUS
JTUACIUILIAHBI.
VII. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUIIJINHBI

AynuUTOpHBIE 3aHATHS MO JUCUUIUIMHE BKJIIOYAIOT JIEKIUU U JaOOpaTOpHbIE
pabotel. {7 mpoBeneHHS TPAKTUYECKUX 3aHIATHH HEOOXOIUM KOMITHIOTEPHBIN
KJIACCCO CIICTYIOIIMM 000pYI0BaHUEM:

— 15 wmono6mokoB Lenovo C360G-i34164G500UDK ¢ ycTaHOBICHHBIM
CTaHJAAPTHBIM IPOrPaMMHBIM 00€CTIeUeHUEM, JOCTYIIOM K ceTu HTepHeT.

— MyJnbTUMeAUIHBIN ipoekTop OptimaEX542] — 1 mT;



— HACTEHHBIN JKPaH;

— ayauo ycrwmrenb QVC RMX 850 — 1 m;

— KOJIOHKH — 1 1mIT;

— WBII -1 m;

— MuKpodoH — 1 mT.

— JIOKyMEHT-Kamepa.

B nensx obecrieuenust criennaibHbIX YCIOBUN 00yUeHUsI MHBAIMIOB U JIULL C

OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3710pOBbsi B JIBDY Bce 3manus o0opymoBaHbI
naHaycamMu, JUPTaMH, TOJbEMHHKAMH, CHCIUAIN3HUPOBAHHBIMU MECTaMH,

OCHAallICHHbIMH TYyaJICTHBIMU KOMHaTaMH, TaOIUIKAMH I/IH(I)OpMaI_II/IOHHO-
HaBHFaHHOHHOﬁ IMOAACPIKKH.



[Tpunoxenue 1

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIHN
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

NHXEHEPHAS HIKOJIA

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOU
PABOTBI OBYYAIOLHINXCSA
no aucumMivinie «MndgopmannoHHbIe TEXHOJIOTHID)
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dopma NMOArOTOBKMU: OYHAS
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IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

Ne Hara/cpoxkn Bua camocrosiTesibHOM padoThI IIpumepHbIe ®opma
n/n BbINOJTHEHHSI HOPMBI BpeMEeHH | KOHTPOJIA
Ha BBLINOJHEHHE
1 1 Henens N3ydeHne TeopeTuuecKkoro 2 yaca vVO-1
cemecTpa Mmatepuaia B cucteme BlackBoard
1o pazzaenny «OCHOBBI HHKEHEPHBIX
pacueToB B cpeze Excel»,
OCHOBHasi auTeparypa [1-2]
2 2 "Henens Brinonnenue PI'3 o pazneny 2 Jaca 11P-14
cemectpa «OCHOBBI HH)KEHEPHBIX PACYETOB B
cpene Excely, 3ananue 1
3 3 Henmens Bremmonnenue PI'3 o pazneny 2 yaca [1P-14
cemectpa «OCHOBBI HH)KEHEPHBIX PACUETOB B
cpene Excely, 3ananue 2
4 4 nenens Brimonnenue PI'3 o pazaeny 2 Jaca [1p-14
cemecTpa «OCHOBBI HH)KEHEPHBIX PaCYeTOB B
cpene Excely, 3amanue 3
5 5 Hexmens Brinonnenue PI'3 o pazneny 2 Jaca I1P-14
cemectpa «OCHOBBI HH)KEHEPHBIX PACUETOB B
cpene Excely, 3ananue 4
6 6 Henens Boimnonnenue PI'3 no paszneny 2 yaca [1p-14
cemectpa «OCHOBBI HH)KEHEPHBIX PaCYETOB B
cpene Excely, 3amanue 5
7 Henens Brinonnenue TectoB 2 yaca I1P-1
CaMOIIPOBEPKH I10 pa3Jieiny
8 8 Henens [ToaroroBka K TeCTy Mo pa3aeny 2 Jaca I1P-1
cemectpa «OCHOBBI HH)KEHEPHBIX PACUETOB B
cpene Excel»
9 9 Henens N3ydeHne TeopeTHIeckoro 2 gaca YO-1
ceMecTpa marepuaia B cucreme BlackBoard
o pasneny «Vcmnosib30BaHne
MathCAD nns pemieHus
MIPUKJIAIHBIX 3371a9», OCHOBHAS
auteparypa [3]
10 10 wenens Brinonnenue PI'3 o pazneny 2 Jaca T1P-14
ceMecTpa «Ucnons3oBanue MathCAD mist
pelIeHus MPUKIAIHBIX 33729y,
3aganue 1
11 11 wenens Brinonnenue PI'3 o pazneny 2 Jaca T1P-14
ceMecTpa «Hcnons3oBanue MathCAD st
pelIeHUs MIPUKIAIHBIX 33729y,
3aganue 2
12 12 wenens Brinonnenue PI'3 o pazneny 2 Jaca T1P-14
ceMecTpa «Hcnons3oBanue MathCAD st
pelIeHUs IPUKIAIHBIX 33729y,
3aganue 3
13 13 Henens Brimonnenue TecToB 2 Jaca I1P-1
cemecTpa CaMOIIPOBEPKH I10 pa3Jieiy
14 14 wenens Brinonnenue PI'3 o pazneny 2 Jaca T1P-14

ceMmecTpa

«Mcnonp3zosaune MathCAD s




Ne Jara/cpokn Bua camocTosiTeIbHOI padoThI IIpumepHbIe dopma
n/n BbINOJTHEHHS HOPMBI BpeMeHH | KOHTPOJIA
Ha BBLINOJIHEHHE
peIICHUS TPUKIIAIHBIX 3a71a9y,
3ajanue 4
15 15 menens Breimonnenue PI'3 o pazneny 2 yaca [1P-14
cemecTpa «Ucnonb3oBanne MathCAD nnst
peIICHUS TPUKIIAIHBIX 3a71a49y,
3aJlaHue 5
16 16 menens Breimonnenue PI'3 o pazneny 2 gaca [1P-14
cemecTpa «Ucnonb3oBanne MathCAD nnst
PeIICHUS TPUKIIAIHBIX 3a71a49y,
3ajjaHue 6
17 17 venens BrimosiHeHue TecToB 2 gaca I1P-1
cemecTpa CaMOIIPOBEPKH I10 pa3zieny
18 18 menens [ToaroroBka k TecTy 1Mo pasaerny 2 gaca I1P-1
«HcnonwszoBanue MathCAD st
peIIeHUs IPUKJIATHBIX 33729
19 Ox3ameHanon | [loaroroBka K sK3aMeHy 36 gac DK3aMeH
Hasl ceccus
20 1 Henens N3yuenue TeopeTnyeckoro 2 Jaca YO-1
cemecTpa Mmatepuaia B cucteme BlackBoard
0 pazjeiny «AJIropuTMU3ALUS U
MIPOrpaMMHUPOBAHHE B
HMHXCHEPHBIX 33]1a4ax», OCHOBHAs
auteparypa [2-3]
21 2 Henensd Brinonnenue PI'3 o pazneny 2 Jaca T1P-14
cemecTpa «AJropuT™MH3aLUA U
MPOrpaMMHUPOBAHKE B
HWH)KEHEPHBIX 3a1a4ax |», 3axanue
1
22 3 Henmens BrimmonHenue TecToB 2 Jaca I1P-1
cemecTpa CaMOIIPOBEPKH IO pa3zieny
23 4 menens Bemonuaenue PI'3 no pazneny 2 yaca I1P-14
cemecTpa «ATTOPUTMH3AINS U
MIPOrpaMMHUPOBAHHE B
WHXCHEPHBIX 3a7a4axy, 3aJjaHue 2
24 S Henens Beimmonnenue PI'3 no paszneny 2 yaca [1p-14
cemecTpa «ATTOPUTMH3AIHS U
MIPOrpaMMHUPOBAHHE B
WHXEHEPHBIX 3aJa4ax», 3aJjaHue 3
25 6 genens BrimonHenne TecToB 2 yaca I1P-1
cemecTpa CaMOIIPOBEPKH IO pa3zieny
26 7 "Henens Bemomaenue PI'3 mo paszneny 2 4yaca T1P-14
cemecTpa «ANTOpPUTMH3AIUS U
MIPOrpaMMHUPOBAHHE B
WHXEHEPHBIX 3a7a4axy, 3aaanue 4
27 8 Hepens Bemmonnenue PI'3 no pasneny 2 yaca [1P-14
cemecTpa «AJropuTMH3aLUA U
MPOrpaMMHUPOBAHKE B
WHXCHEPHBIX 3a7a9ax», 3aJaHue 5
28 9 "Henens BrimmonHeHue TeCTOB 2 gaca I1P-1




Ne Jara/cpokn Bua camocTosiTeIbHOI padoThI IIpumepHbIe dopma
n/n BBINOJIHEHUS HOPMbI BpeMeHH | KOHTPOJIst
HA BBINOJIHEHHE
ceMmecTpa CaMOTIPOBEPKH TI0 Pa3Jeiny
29 10 menens [ToaroroBka K TeCTy MO pasaery 2 gaca I1P-1
cemecTpa «AnropuTMH3ANHS U
MIPOrpaMMHUPOBAHHE B
WH)KCHEPHBIX 3a1a4ax»
30 11 menens W3ydenmne TeopeTuyecKoro 2 yaca YO-1
cemecTpa Mmatepuaia B cucteme BlackBoard
o paszaeny «Iloaroroska
JTokyMeHTOB B cpere WORDY,
OCHOBHas jiuteparypa [3]
31 12 menens Bremonnenue PI'3 paszneny 2 gaca [1P-14
cemectpa «[ToaroToBKa TOKYMEHTOB B Cpe/ie
WORD»
32 13 menens [ToaroroBka K TeCTy IO pasneiry 2 gaca I1P-1
cemecTpa «[TonroroBka TOKyMEHTOB B Cpejie
WORD»
33 14 uenens N3yuenue TeopeTnyeckoro 2 yaca YO-1
cemecTpa Mmatepuaia B cucteme BlackBoard
1o pazzeiny «OCHOBBI pabOTHI B
cetn MIHTEpHET U ¢ 6a3amu
JAHHBIX», OCHOBHASI JINTEPATypa
[5-6]
34 15 nepens Brinonnenue caMmocToATENbHBIX 2 Jaca I1P-6
cemecTpa 3alaHuil 1TabopaTopHON pabOThHI
«Co3/1aHre ¥ HAIOJTHCHHUE 0a3bI
JAHHBIX, pealIn3allusl 3apOCOB Ha
BBIOOPKY»
35 16 wenens BrImonHeHHE caMOCTOSTEIBHBIX 2 Jaca T1P-6
cemecTpa 3a/laHuil J1abopaTopHON pabOThI
«[Touck nnpopmaiuu B ceTu
WHTEPHET)»
36 17 wenens Brinonnenue PI'3 o pazneny 2 Jaca T1P-14
cemecTpa «OCHOBBI 0a3 TaHHBIX TS
WHXEHEPOBY, 3a1aHue 3
37 18 menmens [ToaroToBKa K TECTy IO pa3zeiny 2 gaca I1P-1
cemecTpa «OcHOBBI 0a3 TaHHBIX TS
WHXCHEPOB
38 Ok3ameHalMoH | [loaroroBka k sk3amMeHy 36 vac OK3aMeH
Hasl CECCHSI
Hroro: | 144 yac.

XapaxkTepucTHKA 3aJaHUI VISl CAMOCTOSITEJIbHON PadoThl 00y4al0IIUXCH U

METOAUYECKUEC PEKOMECHAAIIMHA 110 UX BBIIMMOJIHECHHUIO




PacueTrHo-rpaduyueckasi padora

Pacuetno-rpaduueckast padora (PI'3) BIMOTHSAETCS CTYyIEHTAM MO KaKIOMY
M3y4aeMOMY pasfeny JAWCLHUIUIMHBI 110 BapuaHTaM. BKIOYaeT HECKOIbKO
3ananuid. Pemienne HyneBbiX BapuaHToB PI'3 mo kaxaoMy paszneny NpUBEIEHBI
Hke. BpimonmHennsie PI'3 OTHpaBIisOTCS MPENOAABaTENI0 HAa MPOBEPKY 4YEpPE3
LMS BlackBoard.

Paznesn «OCHOBBI HHAKEHEPHBIX pacueToB B cpeae Excel»

3ananme 1. Jlana touka O(X,y) Ha IJIOCKOCTH U JUIMHA JIMArOHANM KBajapara
d. Cuurtas, uro Touka O sBISETCS TOUKOW MEpeceueHus AUaroHaeH, AuaroHaIu
napajuiesIbHbl OCAM KOOPJWHAT, HANTH:

- KOOPJIMHATHI BEPILVH KBAJIpaTa;

- JUIMHY CTOPOHBI KBaJpaTa;

- paanycChl BIINCAHHOW U ONMCAHHOM OKPY’KHOCTH.

Pewenue: Meroguueckue yKa3aHHs K BBIINOJHEHUIO 33JaHUSI CM. B
naboparopHoii padote 1.006pa3zen npuseaeH Ha pucyHke 1.1.

3amanue 2. PeanuzoBars KaabKyJIsATOP JJISl pacdyeTa JOXOJHOCTH BKIIAJIOB IO
IPOCTOM U CIIOKHOW MPOLIEHTHOU CTaBKeE.

Pewienue: Metonuueckue yKa3aHUsi K BBIIOJHEHUIO 3aJaHUsl CM. B

naboparopHoii padote 2. O6pa3ell npuBeaAcH Ha pUCYHKE 1.2.

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

2 BxogHble gaHHble:
3 Uentp Of -1 2}
4 [NuaroHane d= 7

5 Headpam cywecmsyem L.
6 XapaKkTepMCTMKM KBagpaTa:

7 BepwuvHbl

8 A( -4,5 -1,5 )
9 B( -4,5 55)
10 C( 2,5 55)
11 D( 2,5 -1,5 )
12

13 [nuHa cTopoHkl

14 a= 4,950
15 |Paguycel ENMCAaHHOW W ONWCAaHHOW OKPYMHOCTH -2 -
16 R= 3,5
17 r= 2,475

18

Pucynok 1.1. CHumok skpana 3aganus 1



A B

D

E

F

1 Kanbkynatop goxogHocTH BEKNagoB
2 MpocToit npoyeHT CnoMHBIA npoyeHT
3 Cymma BrNaga 30 000,002 Cymma Brnaga 30 000,002
4 |Cpok pasmellgHMWA 36 Mec. Cpok pasmeleHusn 36 mMec.
5 [MMpoueHTHaA cTaBKa 8 % rogoBsbix MpoueHTHaA cTaeka 8 % ronoBbix
Mepuog ewinnart, Mepuog HauncneHua
6 | Kamaple 1 Mec. NPOLLEHTOR, KamKable 6 MEC.
7
Cymma erxnaga c Cymma exnaga c
8 npouyeHTamM 37 200,00 £ npoueHTamMK1 37 959,57 P
9 [Ooxop no Bknagy 7 200,00 P HAoxop no eknagy 7 959,57 P

Pucynok 1.2. CHUMOK 3KpaHa 3a1aHus 2
3aganue 3. OLEHUTH 3aBUCHUMOCTH YIApHOM BS3KOCTH OT TeMIEpaTyphl
TepMooOpaboTkn o0pa3noB B ¢dopMme napaienenuneaa U3 MOJIUMEPHOTO
KOMIIO3UTHOTO Marepuaia, BeicoTo h u mmpuHoil b, ecnm u3BectHa paboTaA,
3aTpadyeHHas Ha pa3pylieHue o0pas3lia. IKCIEPUMEHTAIIbHBIC JaHHBIE U3MEPEHUN
Ipe/cTaBlieHbl B Tabmuue 1.

Tabmuma 1
t, °C bi, Mmm hi, MM Ai, JI

12,4 41 4,9

13,5 4.1 4,7

60 12,7 4,3 4,2

13,4 4.2 4,3

12,6 41 3,7

12,6 42 5,6

12,5 4,1 5,4

80 12,1 43 5,8

13,1 4,3 5,9

12,8 42 5,2

13,3 4.4 4,6

13,1 43 4,5

100 12,9 42 5,6
12,4 4,3 5

12,1 42 4,2

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

120 12,6 4.1 3,8

12,8 4,3 3,7

13 42 3,7

12,5 4,3 2,2

12,6 43 2,1

140 12,3 42 2,8

12,9 42 2,9

13,3 45 2,4




HeoOxonumo:

- BBIYMCIHTHh yaapHyIo Bs3kocTh (KC) mius xaxmoro w3mMepeHus, KoTopas
XapaKTEePHU3yeT CIOCOOHOCTh MaTepuaia COMPOTUBIATHCA YIApHBIM Harpy3kam u
OTIpeIeIsIeTCsl OTHOIIEHHEeM paboThl A, 3aTpadeHHOW Ha paspylieHne oOpasia, K
TUIOMIAM TIOTIEPEYHOT0 CeUeHHUs 00pasia B MECTE M3JI0Ma:

A;  [xx
bi ' hi [ M2

- BBIUMCIUTH CpEIHEE 3HAYCHUE YJAapHOM BS3KOCTH I  KaXJIOh
TeMIiepaTyphbl o GopmyIe:

KCi ==
ng

I'Z1€ Ny — KOJIMYECTBO U3MEPEHUN I KaXKIOU TEMIIEPATYPHI;
-HaUTU TIOTPEIIHOCTh BBIYMCIEHUSA YIAPHOM BSI3KOCTH [UIS  KaXIOu
temneparypsl (MerooM KopHpenbaa):
max(KC;)—min(KC;)
A= ,i=1l..n
t 2 t

- HAUTU I[OBGpHTGJ'IBHBIﬁ HHTCPBAJ BBIYHCICHHBIX 3HanHHﬁ;

- IOCTPOUTH IpapUK 3aBUCUMOCTH yapHOU BA3KOCTH K C; OT TeMIieparypsl;

- HAliTH ypaBHEHUE 3KCIIEPUMEHTAIHON 3aBUCUMOCTH YAAPHOU BA3KOCTH OT

TEMIIEPATYPBI;

- C TIOMOIIIbIO MOJTyYEHHOTO YPaBHEHUS CIIPOTHO3UPOBATh yIAPHYIO BSI3KOCTh
s t = 85°C, 110°C, 145°C.

Pewenue. MeTonnueckne yka3aHUs K BBINOJTHEHUIO AAaHHOW paOOTHI CM. B
naboparopHoit pabote 3, oOpasel] npuBeaeH Ha pucyHke 1.3.

A ] c E H 3 L M N =] P a

Ofpaboria Yaaproi BRIKOCTH obpa3LgE M KOMIOSHTIEX 5
SABHCHMOETH o7 TenNERaTY PR

, % bwem | hysam | A | KC,emmied | KC, wueimd [ man ke, winnd “»:u’;:‘:‘: Axe, 3aBMCUMOCTE YA3PHON BASKOCTA OT TEMNEpPaTypbl
w

3 12,4 41 2,8 96,381 =

] 135 4,1 a7 84,914 @

5 50 12,7 43 13 75,908 81,246 36,381 71,622 12,579 z =

3 12,4 42 a3 76,4048 % s

g 128 22 27 e E ® = 000037~ 0, 108257 + 11 658x - 253 15

5 12,6 4,2 56| 105,820 g ow [yt

9 125 41 54| 105,366 = 0

10 80 12,1 43 55| 111474 104,825 111,474 96,726 7,374 4 a0 10

11 131 43 104,740 7&.

12 128 4,2 2 96,726

13 133 44 4.6 8,606

14 131 13 1, 9,886

1= 100 128 42 56| 103,355 87,654 102,358 78,606 12,377

16 12,4 43 5 93,773

1 121 12 23| 82,645

18 125 13 23 80,000

1 12,9 4,2 4 3,828

20 120 12,6 41 3,8 73,558 72,475 0,000 67,224 5,358

2 128 43 3,7 67,224

= 13 42 3,7 67,766

= 125 43 22 40,930

2 126 43 21 38,760

s 140 12,3 42 25 54201 45,503 54,201 28,760 7,720

25 125 42 29 53,525

27 133 45 24 40,100

5

-] [DBEpMTERLEEIR MKTEPEIR Nporkoz

30 t,% | KC, s/’ |Hyowenn rpasnua | Bepicsnn rpasiua t,"c .., kimimt

3 50 51,246 55,557 23,525 55| 100,328

32 50 104,525 a7,951 112,100 10| 79,350]

EH! 100 87,654 75,277 100,031 145 37,057

31 120 72,475 55,067 75,553

35 140 45,503 37,753 53,224

Pucynok 1.4. CHUMOK 3KpaHa 3a1aHus 3



3aganue 4.Iloctpouts Tabnuiy 3HadeHWid W Tpaduk QyHkuMH F(Xx)Ha

3alaHHOM WHTepBaie[a, b], konmuecTBo 3HadeHWi B Tabmuie — 20. ['panuis

MHTCpBaJa a, b 3alaBaThb B I'paaycax.

sin2 x + cos 2x,

F(x) =

Sin2 x — cos 2x,

<a+b
x < >
a+b

> ;
X7

[To moctpoenHoM Tabnuile U rpauKy OTBETUTH Ha CIICAYIOIINE BOPOCHI:

- 3HAYCHMS a0COITIOTHOTO MHUHHUMYMa U MaKCUMyMa q)YHKHHH;

- KOJIM4eCTBO KopHe# ypaBHeHUs F (x) = 0 Ha 3a1aHHOM MHTEPBAJIE;

- HaliTH KopHU ypaBHeHus F (x) = 0 Ha uHTEpBase [— g; 2m].

Peuwienue. Metoguyeckue ykazaHusi K BBIMIOJHEHUIO JTAHHOW pabOThI CM. B

nabopaTopHoil pabote 3-4, 0Opasel] npuBeIeH Ha pUCyHke 1.4.

1

00 |~ e (Wi |k

[r=]

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
2B

30
31
32

A

B

C D E F

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

sin2x + cos 2x, X =

Fix)=

sin x — cos 2x, x>

-a0 °
360 °
23,68

F(x)

-90,00

-1,0000

-66,32

-1,4130

-42,63

-0,9140

-18,95

01749

474

1,1510

28,42

1,3841

52,11

07239

75,79

-0,4035

95,47

-1,2705

123,16

-1,3175

146,84

-1,3175

170,53

-1,2705

194,21

-0,4035

217,85

0,7239

241,58

1,3841

265,26

1,1510

288,95

0,1749

312,63

-0,9140

336,32

-1,4130

360,00

-1,0000

a+bh

7
a+b
2

G

H

I J K L M

2,0

15

1,0

o5

20

L@ . h D

g S

Kopuw ypasuenma Fix

-0

WuTtepsan

X

¥y

X

F(x)

-40

5

-22,5

0,0000

Hecnegosaune rpadmwea 50
KonudecTeo KopHER

PAKHKMMY M

Makcumym

90

67,5

0,0000

4 190

230

202,5

0,0000

-1,4130 280

330

292,5

0,0000

13841

Pucynok 1.4. CHuMOK 3KkpaHa 3aaanus 4

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

UMeEoIIero (popMy mpsSIMOYTOJILHOTO TMapajuiesienunea ¢ KBaJApaTHbIM JTHOM, Ha

OOJIMIIOBKY CTE€H U JIHA KOTOPOT'O yilIeT HAUMEHbIlIee KOJMYECTBO MaTeprara.

Pewenue. Metonudeckue yka3aHHsl K BBIIIOJIHEHUIO JaHHON pabOThI CM. B

nabopaTopHoit pabote 4, oOpa3zerr mpuBeaeH Ha pucyHKe 1.5.



A B E D E

1 MNopbop reometpudeckux pazmepoe bacceliHa
Mnanupyembiit

2 obbem, V= 32 m°

3 |Onwuna,

4 | lWMpKMHE, X= 4 m

5 |Bricota, h= 2m

6 PacueTHele 2HaueHMA

7 OB6bem = x"*h 32 m°
Mnowaab =

8 x'+4*x*h 48 m’

Pucynok 1.5. CHUMOK 3KkpaHa 3a1aHus 5

Paznen «UcnoanzoBanue MathCAD nis1 pemieHus NPUKJIAIHBIX 32129
3aganue 1. BeraucnnTh 3HaYEHNE CIEAYIOMIETO BBRIPAKECHUS:

2
T ye—1 1
In —\/Sil’l3 X+ = X +COS<t 2—)
Y ( 3)) Z+£ 5 3\/Z+1

st x = —3.5, y=4.56, z= —0.5;
x =1, y=-1, z = —0.5.
Pewenue. Metonnueckue yKa3aHHUs K BBITIOJHEHUIO TAHHOTO 3a/IaHHs CM. B
nabopaTopHoil paboTe 5, oOpa3zell puBeaeH Ha pucyHke 1.6.

3apaHue 1
xr:=—3.5 Y= 4.56 z:=—0.5

2 .
e T 1,'2—1
Infly—\/sin|jz+—| +|z—————||+cos|tan
3 @ :

z4+ :\fz-i-].

T+y

=0.92

Pucynok 1.6. CHuMOK dkpana 3aganus 1

3ananue 2./[aH TpeyroiapHUK, 3aJaHHBIM KOOPAWHATAMU CBOUX BepIIUH. [[ns
ATOTO TPEYTrOJIbHUKA BEIYUCITUTH:

1. NIMHBI CTOPOH,TIEPUMETP, TIJIOIIA/Ib;

2. BEIMYWHBI YTIIOB B Tpajycax;

3. KOOPAMHATHI IIEHTPA U PAANYC BIIMCAHHOW OKPY>KHOCTH;

4. KOOpIMHATHI LIEHTPA U PAJUYC OMUCAHHON OKPY>KHOCTH.

Pewenue: Meronuueckue yKasaHHs K BBIIOJHEHUIO 33JaHUS CM. B
naboparopHoit pabote 5. O6pa3zel npuBeaeH Ha pucynke 1.7, 1.8.



3apaHue 2
KoopauHaTtb! TpeyronbHuka ABC

T,:=8 Y,=4 Tp=—T Yp=1 xX.:

[OnNWHbI CTOPOH

2

ci= \/ (Ta—T5) + (Ya—Yn) " _15.207
2

a:= \/(97.:—935)
2 2

b:= \f(a:a—:r:c) +(Ya—y,) =10.296

(= yb)2 =20.881

MepumeTp, nnowaab

p=a+b+c=46.473 s=q /2. (2 _al|. |2 p|.|[E—c|=75
2 2 2 2

Pucynok 1.7. CHUMOK 3KpaHa 3aaHust 2

¥rnw

2 Z x

A—acos| € 0" —a"))_ | a0 A=A 30 o7 s
Papah m
2 2 2

H:mm({“.”.‘ L }}:msg =550 _9g noo2
Pl m
3 2 2

== acos (a® +0% —c?) — 0772 o= 0 _ 449462
Peaige b m

BNMCaHHAA OKPYMWHOCTh (Pafnye M LEHTD)

0 e

T=
P
2
a=T, + by, + T, a-y. 4+ -y 4.
g = Tt I E T e pagy g = DMt g

a+btc a+bic

OnWCcaHHaA OKPYMHOCTE (paguyc v LeHTp)

B E;b.c:lﬂ.ﬂﬁz

=3

D=2 (Ta- {Uh—Uc) + Tp* (Ve — Va) + Te~ (Ya— 1)) =300

(Ta® +3a") - v + (=" +0") - (U~ o) + (=" +2.") - (a—m) _,
Ta2t— n =204

() @ m) + (37 407 - (T + (27 407 - (T T

— 5.2
Yz D

Pucynok 1.8. CHuUMOK 3KkpaHa 3aaHus 2
3aganue 3. Jlana umcnoBas mocienoBatenbHOCTh a;(i = 1,2,...1m), oOumii
YJIeH KOTOpOM 3a7aeTcs popmyIoil:

[
a; = sin(\i + §).

JIJ1s1 5TOM MOCHEI0BATEIBHOCTH



- BBIBECTH 3HAUCHUS BCEX €€ YJICHOB;
- IOCYUTATh CYMMY DJIEMEHTOB TOH MOCIE0BATEIIPHOCTH;
- HAWTH 3HAYCHUS CIICIYIOUIUX BBIPAKCHUM:
a, +ai+a3+--+al,
cosa, + cos(a; a,) +cos(a, *a, - as) +--+cos(a; "a, as- .. a,).
Pewenue: Metoquueckue yKa3aHUS K BBITOJHCHHIO 33JJaHUS CM. B
nabopaTtopHoii pabote 6. O6pazer npuBeneH Ha pucynke 1.9.

3apanmne  YMCNOB3S NOCNESOBATENBHOCT
ORIGIN:=1 n:=15 i=1..n

[ 0.880
0.629
0.354
0.094
0.141

—0.348

2 0.524 -

a :=sin (\,”i s ): —0.67 Ya=-6.273
- 3 0.787 bt ¢

—0.876 S

~0.94 dYa'=1.05

~0.98 bt €
~0.998 = :
~0.997 > sin| | Ia]
| AO.QTS -1 1=

Pucynok 1.9. CHuMOK dKpaHa 3a1anust 3
3ananue 4. [Ipu nBrOKeHUH aBTOMOOMJISA M3 MyHKTAA B IYHKT B yCTaHOBJIEHA

CKOPOCTb ABHKCHHA HA PA3JIMIHBIX Y44dCTKAX!:

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

- PaAcCTOSTHUS MEXITY ITyHKTAMU;

- BpeMsI Ha MPOXOXKICHHUE KaXKIOT0 ydacTKa M 00IIee BpeMs B IMyTH;

- CPEHIOI0 CKOPOCTh JIBUKCHHUS;

- HOMeEpa BCEX YYacTKOB, MpPHU JBWKCHHUH IO KOTOPHIM 3aTpayvyeHO

MaKCUMaJIbHOE BpEMHI.

Pewenue: Meronuueckue yKasaHHs K BBIINOJHEHUIO 33JaHUS CM. B
naboparopHoit pabote 6. O6pazen npuseaeH Ha pucynke 1.10.

3aganne 5.0mnpenennTe pasmMepsl OTKPLITOro 6acceitna oobemMom V = 32 m3,
uMeroIero (popMy MpsSMOYTroNHHOTO MapajlieNienuIe;a ¢ KBaApaTHbIM JHOM, Ha
OOJIMIIOBKY CTE€H | JIHA KOTOPOTO YiIET HAUMEHbIIIEE KOJIMIECTBO MaTeprara.

Pewenue: Meronuueckue yKasaHHs K BBIINOJHEHUIO 33JaHUS CM. B
naboparopHoit pabote 9. O6pazen npuseaeH Ha pucynke 1.11.




3apanme  XapakTepucTeKu AsMxeHns asTomobuns

15 60 0.25
5 30 0.167
12 60 0.2
2 15 0.044
21 50 L |o042
L=y V=160 T=y=0.283
21 50 0.42
3 10 0.075
10 60 0.167
5 40 0.125
m:=10
"
S=YL=111

=1 !
-
Tlﬂu:; ')TTI:2'15l

V“’:: Tb =51.601
Sull

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

match (maz,,T) = l; I
Pucynok 1.10. Caumok 3kpaHna 3aganus 4
3apanme 6. VccnenoBats GyHKIMIO U IOCTPOUTH €€ TpaduK:
2
-x—1

X
Fo) ==

2 —2x

Pewenue: Meronuueckue yKa3aHHS K BbBINOJHEHUIO 3aJaHHUS  CM.

naboparopHoit pabore 9. O6pa3zen npuBeaeH Ha pucynke 1.12, 1.13, 1.14

B

1. Obnactb onpegeneHms
d(z):=denom(f(z)) = 2-z -z’

solve [
0cobble TOUKM Ty=d(z)=0—— [2l

2. YeTHOCTb, HEYETHOCTb

2.(z*-3)

factor
f(=z)+1(z) (@—2)-(z+2)

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

Flg)—F(z) 22,

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

Pucynok 1.12. CHuMOK 3kpaHa 3a1aHust 6




3. ToYkM NepeceyeHna C OCAMM

solve +
oce OX z,=f(z)=0 2 2 :[ 1.618]
. s | L0618
12 2]
0b OY  yu=[f(0)— ¢ nepeceyeHmi Her

4. ACUMMNTOTDI

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

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

1 1 1

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

5. TOUKM 3KCTPEMYMa, MHTEPBaNbl BO3PAcTaHus, YDbIBaHUs

d 2.2—2)e(z—2z% +1 2.x—1 factor £2_9.749
_fd(I] :=—I(I] — { } ( 3 } — 5 5
dz (2-:—::“) 2.x—1x 1:2-(::—2]
solve

1+1i

fd(I] =0 — 1—1i

] FKCTPEMYMOE HET

solve,r

ZORIRaes

VOBIBAET HA Beek 0ORacTH ONpeneneHns

solve, T
fa(2)<0 ——— z<0V2<zVO<z<2

6. TouykK nepernba, BeIMYKNOCTE M BOTHYTOCTb (hYHKLMK

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

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

Pucynoxk 1.13. CHuMOK sKkpaHa 3agaHus 6




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

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

Pucynok 1.13. CHuMOK 5kpaHa 3a1anust 6
Paznen «AJropuTMu3anus 4 NPOrpaMMHPOBaHUE B MH/KEHEPHBIX 32/1a4aX»

3ananue 1. BeruucanTs 3Ha4eHMs ClAeAyOMUX (PYHKIUH, yUuThIBasg 00JIacTh
ONPEAEIICHUS:

a)
x+ 2, ecux < 2
1

x—2'
ksin(x2 + 1), ecau x =>V57
anax = —3.5, 1.5, 3.2, 5,4/, InV3, log, 10, 2, sin8;

0) y(x) st BBEIEHHBIX MOJIb30BaTEIEM 3HAUCHHIA.
Pemenne:

y(x) = ecam 2 < x < Vbom

Ha puc. 1.14a noka3zan mnporpamMMmHblii kKon, a Ha puc. 1.1406 pesynbrar
BBIIIOJIHEHHSI IPOTPAMMBI.



import math

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

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

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

6) 9.8 - ©8.9198

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

3ananme 2. [lan TpeyroJibHUK, 3aJaHHBIA KOOPAMHATAMH CBOMX BepIIuH. J[7s
3TOr0 TPEYTOJIbHUKA BBIYUCIIHUTH

— JUTUHBI CTOPOH;

— MEPUMETD;

— IUIOLIA[b;

— BEJIMYUHBI YIJIOB B IPpaaycax.

Pemenue:

Ha puc. 1.15a moka3zan mnporpamMMmHblii Kon, a Ha puc. 1.150 pesynbrar
BBIIIOJIHEHHSI IPOTPAMMBI.



import math

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

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

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

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

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

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

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

"y round(c, 3)

p=a+hb+c

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

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

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

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

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

5= 8.8

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

= 2.828 , b= 8.8 c= B.325

Pucynok 1.15. . 3amanme 2: a) nporpaMMHBIN KOJ; 0) pe3yJIbTaT BHITOTHCHUS.

3ananue 3. B tabnuue 1 npu ABUKEHUM aBTOMOOMIIS 13 MyHKTA A B MYHKT B
YCTaHOBJIEHA CKOPOCTh JIBUKEHHUS HA PA3JIMYHBIX yUaCTKaX.



Taomuma 1

JnuHa yyacTtka, KM 15 |5 12 2 21 17 21 3 10 5
CxkopocTtb, KM/4 60 |30 |60 |45 |50 |60 |50 |40 |60 |40
OnpenenuTs:

- PacCTOSAHHUC MEXKY MyHKTaMH A U B;

- BpeMsi IPOXOXKICHUS KaKIOro ydacTKa U ollee BpeMs B MyTH;

- CPCAHIOIO CKOPOCTh ABHUKCHUA,

- HOMECpa BCCX YYACTKOB, IIpW JABHXKXCHHMH II0 KOTOPBIM 3aTpadCHO

MaKCHUMaJIbHOC BPCM:I;

- JUIMHY U BpeMs MPOXOKIEHUS MEPBbIX 4-X YyYaCTKOB, CPEIHIOI0 CKOPOCTh

JIBUKEHHUS 110 TUM YYaCTKaM.
Pemenne:

Ha puc. 1.16a moka3aH mporpamMMHbBI KOJ, a Ha puc. 1.160 pe3ympTaT

BBITIOJIHCHU ITPOI'PaAMMEIL.

numpy 2= np

T = np.sum(tArr)

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

avgVv = s f ©
print ("CpeOMAA CKOPOCTE B OVTHM: %6.3I" % awvgV)

maxT = np.max (CArr)

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

1Arrd = 1RArr[0:4]

print ("JroaMe nDepBHK WeTHpex y4HacTtros: ", lArr4d)

vArrd = vArr[0:4]

pPELRT ("CRODOCTHM A s

e T ol Ll T T —— By e T I WO VRIS S AT i B
Print ("VHacTxM, Ha Opoe3H N0 KOTOPHEM SaTpadeHo

lArr = np.array([15, 5, 12, 2, 21, 17, 21, 3, 10, 5]1)

print ("Imuue yyacTRo®: ", lArr)

vArr = np.array([&0, 30, &0, 45, 50, &0, 50, 40, &0, 40])
print ("CropocTH Ha y9acTEax: ", vArr)

s = np.sum{lArr)

print ("CBmar nmaHa oyTH: ", s}

tArr = lArr / vArr

print ("BpeMa nNpoXoEnseHMA ydacTRoB: ", np.round(tArr,.2))

"
L

indMaxT)




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

Pucynox 1.16. . 3aganme 3: a) nporpaMMHBIN KOJ; 0) pe3yIbTaT BHITOTHEHUS.

3apanue 4. Jlana umcioBas nociuenoBatenpHocTha; (i = 0,1,2,...1), oOuuii

YJICH KOTOPOH 3aaeTcsi (HOPMYIION:

T
a; =sin(vi+ 1+ §).

JIJ1s1 5TOM MOCIEI0BATEIAbHOCTH

- BBIBECTH 3HAYCHHS BCEX €€ YWICHOB;

- MOCYUTATh CYMMY U TIPOM3BEICHUE 3JICMEHTOB 3TOM IMOCIIEI0BATEIIbHOCTH;
- HAlTH 3HAYCHHUS CIICAYIONINX BhIPAKCHUI:
a}+a?+a3+aj+--+at?,
sinay + sin(ag " a;) +sin(ag - a; ~a,) + - +sin(ay " a, - a, - ...~ a,).
Pemenue.

Ha puc. 1.17a noka3zan 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) nporpaMMHBIN KOA; 0) pe3yJbTaT BHIMOJHECHHUS.

3apanue 5. g GpyHKIMU:

1
fO)=x+—

X
Haiiru:
- YpaBHEHUE KacaTelabHOU B ToUke Xy = 0.4;
- o0macTth onpeneneHus: QyHKIUH
- YpaBHEHUS BEPTUKAIbHOW U HAKJIOHHOW aCUMITOT;
- TOYKH dKCTpeMyMma (yHKIIUU, UHTEPBAIBI BO3PACTAHUS U yOBIBAHMUS.
Pemenne:
Ha puc. 1.18 moxazan mporpammubiii Kon, a Ha puc. 1.19pesynprar

BBITIOJTHEHUS IPOTPAMMBI.



from math import inf

import numpy as np

import sympy as sp

import matplotlib.pyplot as plt

def £ (x):
z=x+1/ (x-1)
return z

def 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))




- fix]

30 4 KacaTenbHan

--=- HaKNOHHAA 2CHMMT.
---- BEpTHKaNbHaA acKMMNT.
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Pucynox 1.19. 3aganue 5: pe3ynbTar BHINOTHEHUS.

YcrTHbIe 0npOCHI

YCTHBIE OMpOChl TMPOBOSTCS TPENoJaBaTeleM B Hadajle HTOTOBOTO
MPAKTHUECKOTO 3aHATHS M0 KKIOMY paszeny. Bompock u 3a1anus NpuBeIeHBI B
npwioxkeHuu 2. JlJig MOArOTOBKH HMCIOJB3YeTCS OCHOBHAsI W JOMOJHUTEIbHAs
guteparypa 1o aucuumuinHe «HHbopManMoHHBIE TEXHOJOTHUH», a TaKkKe
uHpopmanus, pameriennas B8 LMS BlackBoard.

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

TecTupoBanue

TectupoBaHue OCYIIECTBISETCS Ha MTOIOBOM 3aHATHH 4YEpe3 CHUCTEMY
BlackBoard. ITpumepsl TeCTOB Ui KaKIO0Tro pasjeia MPUBEACHBI B MPUIOKCHUH
2.

CaMocTosiTe/IbHbIE 3aJaHNUS K J1A00pPaTOPHBIM padoTam

BEBITIONHSIOTCST B COOTBETCTBMM C  METOAMYECKUMH  yKa3aHUAMHU K
BBITIOJIHEHUIO J1a0OpaTopHbIX pabot, pasmeineHHbIX B cucreme BlackBoard.
BremmonHeHHBIe paboOThl OTHPABISIOTCS TPEMOAAaBAaTENI0 HAa MPOBEPKY Yepes
LMSBIlackBoard. IIpumeps! 1a00paTopHBIX pabOT MO KaXI0W TeMe NMPUBEICHBI B
MPUIIOKEHUH 2.

Tpe6oBanus Kk npeacTaBIeHUuI0 U 0GOPMJIEHUIO Pe3yJIbTATOB
CaMOCTOAITEILHOI padoThI

Pesynbpratom camocToSTeTbHON PabOThI CTYACHTOB SIBIISIOTCS:

1. PacuetHo-rpaduueckas paboTra — 3aJaHusi O H3yYaeMoOMY paszeny
JUCIMIUIMHBL. 3allyiTa pacyeTHO-TpadhUIecKOro 3aJaHus OCYIIECTBISIETCS TOJIBKO



MIOCJIE TOTO, KaK MPHJIOKEHHE MPOBEPEHO M OIEHEHO MPEIoaBaTejieM B CHCTEME
BlackBoard.

3. CamocrosTenpHbIC 3aMaHUs K JTA0OpaTOpHBIM paboTaM, peaaTu30BaHHBIC
HEOOXOJUMBIMU CPEICTBAMHU Pa3pabOTKU Web-NpUIoKeHnid U o(QOopMIICHHBIE B
COOTBETCTBHMM CO CTaHAapTamMu. Peaau3oBaHHBIC 3aJlaHUS  00s3aTEIIBHO
OTCBUIAIOTCS TIpernoaaBareito yepe3 cucreMy BlackBoard. 3amura nmadopaTopHoi
paboOTHI OCYIIECTBIISICTCS TOJBKO IOCIIE TOTO, KaK 3aJaHUC MPOBEPEHO U OIICHCHO
npenoaaBaresieM B cucteMe BlackBoard.

KpuTtepun o11eHKH BBITIOJIHEHNSI CAMOCTOSTEILHOM PadoThI

CamocrosiTenpbHas paboTa CTYACHTOB BKIIOYACT PacYeTHO-TPAPUIECCKYIO
paboTy, MOATOTOBKY K YCTHBIM OIPOCaM, TECTUPOBAHUE U JIAOOpAaTOPHBIC pabOTHI
Kputepun onieHKH Kaka0ro Brjia padOThI MIPUBEICHBI B MPUIIOKEHUH 2.
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MMacnopt ®OC

Kon n popmyimmposka

JTtansl (OPMUPOBAHHUA KOMIIETEHIMH

KOMIIEeTeHIIUH
OIIK-1 Ha3HA4YCHHE ¥ OCHOBHBIC MPUEMBI PaOOTHI C
CIOCOOHOCTBIO pelIaTh 3HaeT MaTeMaTUYeCKUMH U HH)XEHEPHBIMH POTPaMMHBIMU
3a7a4un MaKeTaMH, CHCTEMaMH MTOJTOTOBKH JOKYMEHTOB
npoQeccHoHanbHOk pelIaTh CTaHJapTHLIE 3a1a49K IPO(ECCUOHATBHON
ACATENLHOCTH Ha OCHOBC | yyeer 0071aCTH, UCIIONB3YS COBPEMEHHBIE BHIUMCIIUTEILHBIE
UH(OPMAITUOHHOT U UHXKEHEPHBIE TTAKEThI
oubmorpaduaeckoit
KYJBTYPBI C
PUMEHEHHEM
MH(OPMAIHOHHO- CHCTEMAMU Pa3pabOTKK IPOrPAMMHOIO 00ECIIeYeHH S,
KOMMYHHKALMOHHBIX Biazseer | craHIapTHBIMHM MHXKEHEPHBIMH [IAKETAMHU,
TCXHOJIOTHH 1 C y4CTOM rpaMYECKMMH U TAaKTOBBIMH PEJAKTOPAMH.
OCHOBHBIX TPeOOBaHUI
MH(POPMAIIMOHHOM
0€e30MacHOCTH
OCHOBBI ~ MH(OPMAIMOHHBIX U  KOMIBIOTEPHBIX
TEXHOJIOTHH, TpPUMEHSEeMble B MPO(heCcCHOHATBLHON
JeATeIbHOCTH:
- cpeacTtBa W HMHCTPYMEHTHI Uil peau3aluu
3naer WH)KEHEPHBIX pacyeToB  (dJEKTPOHHBIC  TaOJIHIIBL,
CpENCTBa MPOrPAMMHUPOBAHUSI, TAKEThI HH)XCHEPHBIX U
MaTeMaTU4eCKUX PacueToB);
- HHCTPYMEHTHI CO3JIaHMsI B 0O()OPMIICHHUST TOKyMEHTOB
CJIOKHOM CTPYKTYPBI;
- METOJIbI TIOUCKA U XPAHCHUS TAaHHBIX.
— BBINOJNHATH MAaTEeMaTHUECKHE W HHXCHEPHBIS
OIIK-7 pacueTsl CpeACTBAMU AJIEKTPOHHBIX TaONMII, S3BIKOB
YMEHHUEM I10JIb30BaThCS POrpaMMHPOBAHHS, MATEMATHIECKUX U MHKCHEPHBIX
KOMITBIOTEPOM Kak MIAKETOB;
CPEACTBOM YIpaBJICHUS - UCTIOJIB30BaTh uH(pOpMaMOHHBIE u
1 00paboTKU Ymeer KOMIIBIOTEPHBbIE ~ TEXHOJIOTMM TpPU  CO3JaHUM U
UH(POPMAIIMOHHBIX pEeIaKTHPOBAHHUHU JIOKYMEHTOB Pa3IMYHBIX THUIIOB;
MacCcHBOB - dbopMynmHupoBaTh  3ampoChl  JUISL  TOHMCKa
UH(POPMAIIMU B CETH UHTEPHET;
- UCTIOJIB30BaTh CUCTEMBI YIpaBleHHS OazaMu
JAHHBIX JJIs1 XpaHEeHUs! U 00paboTKK MHPOPMALIUH.
- HaBBIKAMH pabOTHI C KOMIBIOTEPOM KaK CPEICTBOM
00paboTKU U XpaHEeHUsI HH()OPMALINH;
- HaBbIKAMU CPaBHEHHS ¥ OLEHKH COBPEMEHHBIX
Braneer MPOrPaMMHBIX CpPEACTB O00pabOTKM U  XpaHEHUS

JTAaHHBIX, BHITIOTHEHUS Pa3IMYHBIX PACUETOB;
- HaBbIKaMH BBIOOpA TOAXOMSIIMX CPEACTB U
WHCTPYMEHTOB HMH(DOPMAIIMOHHBIX TEXHOJOTHN IS
pereHus 3a1a4 mpo(ecCHOHATbHOMN ACSITEIHHOCTH.




IIkana oneHUBaAHUSA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETECHIIM A

Koa n
Itanbl HOPMHUPOBAHHS
(dhopmyanposka KpUTepuu NnoKa3arTe/u
KOMIIETeHIIMH
KOMIIeTeHIIMH
- 3HaHHE - CIOCOOHOCTH
Ha3HAuCHMS, OXapaKTepU30BaTh
Ha3HAuYCHHE U
XapaKTePUCTUK U Ha3zHauYeHHE
OCHOBHBIE TIPUEMBI .
ocobeHHOCTEH 0COOEHHOCTH
paboTHI ¢
MPUMEHEHUS NPUMEHEHUS
MaTeMaTHYECKUMHU
WH)XEHEPHBIX U HWH)XEHEPHBIX U
1 MHXCHEPHBIMU
3Haer MaTEeMaTHYECKHX MaTeMaTHYECKUX
MPOTPaMMHBIMHU
MPOTrPaMMHBIX IPOrpaMMHBIX
MaKeTaMH,
cHCTEMAMA MaKeTOB; MaKEeTOB;
OIIK-1 - 3HaHUE - CITOCOOHOCTH
MOJITOTOBKU
CITOCOOHOCTBIO TOKYMEHTOB MIPUHITUIIOB O0OBSACHUTH OCHOBHBIC
peuiaTth 3agavuu y pa6OTLI C HUMH IMPUHIOUAIIBI 1 IPUEMBL
npohecCHOHANTBH palboThl C HUMHU
Ol AEATEIILHOCTH YMEHHE BBIIOIHUTH | CIIOCOOHOCTH
Ha OCHOBC peuaTtb IMOCTAaHOBKY 3aaa4un BbIIIOJTHUTH
UHPOPMAITUOHHO CTaHJapTHbIE Npo¢eCCHOHANBEHO | MOCTAaHOBKY 3aJauu
Hu 3aJa4u U IesTeNbHOCTH, npodeccnonanbHON
oubarorpaguyec npodeccuoHanabHO | pa3paboTarh JIESATSIILHOCTH,
KOU KyJITYPBI C Vateer 1 obnacrw, AIITOPUTM €€ paspaboTartb
IPUMEHEHUEM UCTONB3YS peleHus u ITOPUTM €€ PeIICHHS
MH(POPMAaLULOHHO- COBpPEMEHHbBIE BBITIOJIHUTD 1 BBIIIOJIHUTh
KOMMYHUKAIIUOHH BBIYUCJINTCIIbHBIC peuicHue 3aJa4u1 B PCIICHUC 3aJa4U B
bIX TEXHOJIOTUM U WHXECHEPHbIE BBIOpaHHOM BBIOpaHHOM
C y4eToM MaKeThI WH)XEHEPHOM MH)XEHEPHOM I1aKeTe
OCHOBHBIX IIaKETEC
TpeOoBaHMIt - BJIaJIcHHe CriocobHOCTh
MH(POPMALLOHHO cHUCTEMaMHU TEXHOJIOTHEH CBOOOJHO
i1 0€30MacHOCTH pa3paboTKu UCIIOJIb30BaHHUS UCIIOJIb30BaTh
nporpaMMHOI'0O Ppa3iIMYHbBIMHA Pas3iinyHbIC
oOecrieyeHus, NIPOIPaMMHBIMU U IIPOTPaMMHBIE U
Brageer | CTAHAGPTHEIMU BBIYUCIIUTEIbHBIMHA | BBIYMCIIMTEIbHbIC
WHXCHCPHBIMHA CucreMamMu, CHUCTCMBI, TCKCTOBBIC
IIAKETaMH, TEKCTOBBIMHU U u rpaduveckue
rpaduuecKUMU | rpaduuecKuM penakTopsl B
TaKTOBBIMHU penakTopamu B npodeccuoHaNIbHON
penaKTopamH. NpopEeCCHOHANBEHO | JeSITETBHOCTH
U 1eITENbHOCTH
OCHOBBI - 3HaHHE - CIOCOOHOCTbH 1aTh
WHPOPMALMOHHBIX | ONpeeTeHnH oTIpeIeIICHUsI
" KOMITBIOTECPHBIX OCHOBHBIX MOHATHH | OCHOBHBIX MOHSITHHA
OIIK-7 TEXHOJIOTHH, Y METOJIOB MH(QOPMAaMOHHBIX
YMEHHEM MIpUMEHsIEMbIC B WHPOPMALMOHHBIX | TEXHOJOTHIA;
TIOJIb30BATHCS MPOPECCHOHANBEHO | TEXHOJIOTHIA; - CIIOCOOHOCTH
KOMITBIOTEPOM i 1eATeNbHOCTH: - 3HaHHE NEePEYrCIUTh U
KaK CPeICTBOM 3Haet - CpecTBa U OCHOBHBIX 3TallOB | PaCKpBITh CYTh
YIIPABICHUS U WHCTPYMEHTBI peleHus METOIOB
00paboTkun JUTS pealn3alliil | BEIYUCIUTENBHBIX UHQOPMAITMOHHBIX
MH(POPMAIITOHHBI WH)KEHEPHBIX 3ajay; TEXHOJIOTHIA;
X MacCHBOB pacueToB - 3HAHHE - CNIOCOOHOCTH
(SHCKTpOHHBIe Ha3HA4YCHHUA U MEPEUNCINTD U
TaOJIHILIBI, OCHOBHBIX PacKpHITh
cpencTBa MPOTrpaMMHBIX MOCTIeI0BATEIEHOCTh




Koan

JTtansl popMHUPOBAHNA

(opmyaupoBka KpuTEepun noka3aTeJsu
KOMIETEHIIN T
KOMIIETEHITN T

MPOrpaMMHUPOBAH | CPEACTB pabOTHI C U coJiep>KaHHe STAroB
W51, TTAKETHI JIOKyMEHTaMHU pernreHus
WH)XCHEPHBIX U Pa3IMYHBIX THIIOB; | BBIYHUCIHUTEIBHBIX
MaTEeMaTHYECKUX | -3HAHWE OCHOBHBIX | 3aj71a4 Pa3IMYHBIMU
pacueTroB); MOHSTUN U WHCTPYMEHTaMU;

- HHCTPYMEHTHI Ha3Ha4YeHHs 0a3 - CITOCOOHOCTH
CO3aHUA U JTAHHBIX U CUCTEM MIEPEYUCITUTE 1
odopmiteHUS JUTSL UX OmKCcaTh Ha3HAYCHUE
JIOKyMEHTOB YIpaBJIeHHS, OCHOBHBIX
CIIOXHOU - 3HaHNE MIPOTPaMMHBIX
CTPYKTYPBI; MIPUHIIUTIOB U CPEICTB JIsl pabOTHI C

- METOJIbI TIOMCKA U | METOJIOB IMIOUCKA B | IOKyMEHTaMH
XpaHEHUs cetn UnuTepHer. Pa3IMYHOTO THUTIA,
JTAHHBIX. - CIIOCOOHOCTh

BOCIIPOM3BECTH H
OOBSICHUTH C
TpeOyeMoil cTereHbI0
Hay4YHO TOUYHOCTHU U
TTOJTHOTHI OCHOBBI
XpaHEHUS
00pabOTKH TaHHBIX,
METOJIbI TOMCKA
nHpOpMaIIu

— BBITIOJTHATH - yMeHue - CITOCOOHOCTH

MaTeMaTH4eCKHe W | UCIIOJIb30BaTh MIPUMEHSATH Pa3JINIHbBIC
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. TeKYILIHH KOHTPOJIb
AMCUUIIMHBI KOMIIeTeHIH arrecraums
OcHoBBI 3HaeT Tecr (TIP-1) Bompocsr 1-12
WHXEHEPHBIX OIIK-1 | ymeer Jlaboparopnas padora (ITP-6)
pacyeroB B cpene | OIIK-7 Pacuerno-rpaduueckas padora | 3aganue 1-12
BJIAJIEET
Excel (T1P-14)
Hcnonb3oBanue OIIK-1 | 3Haer CobGecemoBanne (YO-1) Bomnpocsr 13-25




OueHo4HBIE CpPeCTBA

KonTposmpyembl Koab! 1 3Tanbl
e pa3aennl / TeMbl OpPMHUPOBaHUSA
pasi (bopmmp . TeKYIIH KOHTPOJIb fpoMesKyTotHas
AU CHHIITAHBI KOMIeTeHIUI aTrecramus
MathCAD pmns OIIK-7 | ymeer Jlabopatopnas padora (I1P-6)
pelIeHus PacuerHo-rpaduyeckas padora | 3aganue 13-22
BJIQJICET
NPUKIIaHBIX 3214 (I1P-14)
AnropuTMu3aIus 3HAeT Tecr (TIP-1) Bomnpocsr 1-17
E N OIK-1 | YMEeT Jlabopatopnas padora (I1P-6)
porp P OIIK-7 Pacuetno-rpaduueckas padora | 3aganue 1-8
€ B MHXXCHEPHBIX BIIQJICET
(T1P-14)
3a1adax
- 3HAET Tecr (T1IP-1) Bompocsr 18-26
OATOTOBIA OIIK-1 | ymeer JlaboparopHuas padora (ITP-6)
JIOKYMCHTOB B
OIIK-7 PacuetHo-rpadudeckas padora | 3aganue 9-10
cpene WORD BJIAJIEET
(T1P-14)
OcHOBBI pabOTHI B OIIK-1 3HAeT Tect (ITP-1) Bomnpocsr 27-38
cetu MHTEpHET U C
OIIK-7 I1P- 11-14
Y — yMeeT Jlabopatopuas pabora (ITP-6) | 3amanue

MeToauueckue PEKOMEHIAIUA, ONIPEAC/IAIOIIHUE ITPOUEAYPHI OLICHUBAHUA

pe3yabTaToB OCBOCHHUA JHUCHMUILIMHDBI

OueHovHbIE CPpeACTBA AJS POMEKYTOYHOM aTTeCTAUMU

IlepeyeHb TUIOBBIX BONPOCOB K IK3aMEHY, MePBbIil ceMeCTp

1. OcHoOBHbIE NIPUHUUIIBI (PYHKIIMOHUPOBAHMS SJIEKTPOHHBIX TAOJIHLI.

2. Mogenp siuelKu AIEKTPOHHOW TaOJIUIIB.

3. Tunsl

KOPPEKTUPOBKA 3HAUYCHUH B STYECHKY.

4. Wcnonb3zoBanue ¢Gopmyi

JIAHHBIX,

JIOITY CTUMBI

B SJICKTPOHHBIX

B JJICKTPOHHBIX Ta6J'II/I]_IaX.

TabuIax.

BBoa m

Bson wu

KoppekTupoBka ¢popmyi. [lepecuer popmyn B 3JIEKTPOHHOM TabIUIE.
5. Ilonstue dhopmara siueriku. OCHOBHBIE Cpe/ICTBA POPMATUPOBAHUS.

6. Hcnonb3oBaHME UMEH U KOMMEHTApUH AJis SYEHKH.

7. Hcnonp3oBaHue CTaHAApTHBHIX (QYHKIUNA B (opMyax.

3aHeceHue

uHOpMaIUU B SUYCHKY DJICKTPOHHOW TaOMUIBI B 3aBUCHUMOCTH OT 3aJaHHOTO

YCIIOBHSI.

8. Hcnonb3oBaHue CTaHAAPTHBIX (PYHKIUN B Cpele SJIEKTPOHHBIX TAaOIULI.

Onepanuu HaJ MaCCUBaMU JAHHBIX.

9. Ilonstue aOCOMIOTHOM W OTHOCHUTENIBHOM ajpecalid B JJICKTPOHHOM

tabnuie. [I[puMeHeHue abCoIOTHOM ajpecaluy sueek.




10. I'paduyeckoe mnpencrapiaeHue TtabauuHod wuHbpopmaiuu. I[loctpoenue
rpauKoB U AUMArpamm.

11. CrannapTHbie GyHKIHH paOOTHI C MACCHBAMH.

12. Ucnionb3oBanne uHcTpymMeHTa «llomck  pemenusi» u  «llombop
apaMeTpoBy.

13. OcHoBHBIe 00BEKTHI B cpene Mathcad: KkoHcTaHTa, mnepeMeHHas,
onepatop, GyHKIUS, KOMMEHTApUH, COOOIIEHUs 00 OIIMOKaX.

14. Oneparopsl Mathcad, nognepxuBaronirie uaTepdeiic noab3oBareis (BBOA
¥ BBIBOJ] 3HAUCHUI KOHCTAHT, IEPEMEHHBIX, (YHKIUH, ONIEPaTOPOB)

15. CtpykTypa skpaHa mpu pabore B cpeae Mathcad: okna ¢ pabounmu
JIOKYMEHTaMH, MEHIO, TaHeJI MHCTPYMEHTOB, MMaHEeJIb COCTOSIHUS U Jp.

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

17. MeToasl moucka KopHed anredpanueckux ypaBHeHui B cpene Mathcad
(rpadryeckuii, YUCICHHBIA U AHATUTHUYECKUI METOIBI).

18. MeToapl pelieHrs CHUCTEM JIMHEHHBIX anreOpandyeckux ypaBHEHUHN B
cpeae Mathcad.

19. MeTtonbl pemieHus] CUCTEM HEIMHEWHBIX anreOpandeckux ypaBHEHHH B
cpeae Mathcad (uucieHHBIN U AHATUTUYECKHUE METO/IbI).

20. Cytp dynkuwmii root u Find cpene Mathcad.

21. Metonpl moucka MUHUMYMOB U MakcUMyMoOB (yHKIMi B cpeae Mathcad
(rpaduueckuii, YUCICHHBIA U AHATUTHYECKUI METOIBI).

22. Tunsl rpadukoB B cpene Mathcad.

23. CriocoObl  Tpaduueckoro OTOOpaKeHHs BEKTOPOB W MaTpPUIl B Cpeae
Mathcad.

24. Otobpaxkenne QPyHKIIMOHAIBHBIX 3aBUCUMOCTEH B cpeae Mathcad.

25. Ipunnuns! popmatupoBanus IByMEepHBIX TpadukoB B cpene Mathcad.

IlepeyeHb THNIOBBIX BONPOCOB K IK3aMeHY, BTOPOii ceMecTp

[TonsiTue anropuT™Ma U MPOrpaMMBI.
CrtpykTypa nporpaMmsi.
[enbie u BemeCTBEHHBIC TUTIBI JaHHBIX. Oniepanuu Hal HUMU.
Omnepartopsl MPUCBAaUBaHUS, BBOJIA ¥ BBIBOA.
Y CHOBHBIN OIIEpaTOP.
Omnepartopsl MoBTOpeHUs B si3bike [lackanb.
ANTOPUTMBI BBIYUCIICHUSI CYMM M TIPOU3BEICHUM.

O N OEWNE

ANTOPUTMBI CTATUCTUYECKOW 00paOOTKHU TaHHBIX.

©w

CTpyKTypupOBaHHbBIEC THUIIBI JAHHBIX: OJJHOMEpPHbIE MaccUBbI. Onepanuu
BBOJIa U BEIBO/IA.

10. Onepauuu  HajJ MaccHUBaMU: TMepedOp, TNepecTaHOBKa 3JIEMEHTOB,
KOIMMPOBAHUE MACCHUBA IIETUKOM.



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

12. CTpyKTypupOBaHHBIC THIBI JAaHHBIX: JBYMEPHBIE MACCHBBI. THIIOBBIC
oTepaliy HaJl MaCCUBaMH.

13. JIBymepHble MaccuBbl. Apu(METHUECKHUE OINepaluu HajJ MaTpHIaMHU U
BEKTOpPaMHU.

14. OcHOBHBIE MOAYJIM, MPUMEHSEMbIE B MHXKEHEPHBIX U MaTeMaTHYECKUX
pacyeTax.

15. Pemienune ypaBHEHU, CUCTEM YpaBHEHUI 1 HEPABEHCTB.

16. CuMBOJIBEHBIE TPEOOpPa30BAHMS.

17. I'paprueckrie BOZMOXKHOCTH U3y4aeMOTO S3bIKA.

18. MHOTOGYHKITMOHATBHBIA TEKCTOBBIM penaktop Word. Tumsl 0OBbEKTOB,
BKJIFOUaeMble B JOKyMeHT Word.

19. IlpencraBnenne TeKCTa B penakTopax. BBOJ, KOPPEKTUpPOBKAa H
dbopmaTrpoBaHUEe TEKCTA.

20. [TonsiTue ab3ana B penakrtope. OCHOBHBIE XapaKTEPUCTUKU ad3alia.

21. Ilonatue o ctuie ab3ama. Mcnonp30BaHuE 3arojOBKOB Pa3HOTO YPOBHS
JUTSL CO3JIaHMsI CTPYKTYPBI JOKYMEHTA.

22. llpencraBnenue uHpOpManmu B Buae Tabmur B cpeae Word. BeraBka
tabnui. BBoa nundgopmanuu B Ta0IHILy.

23. 3meHenue cTpyKTypsl Tabiumibl B cpee Word. BeraBka/yaalieHue cTpok
u cronbnos. ®opmarupoBanue Tadbiui. Beraucienus B Tabaumax.

24. PucoBannbie  0o0bekThl  Word.  BcraBka,  KOppeKTHpoBKa U
dhopmMaTHpOBaHUE PUCOBAHHBIX OOHEKTOB.

25. BecraBka u (hopMaTupoBaHre MaTeMaTHUECKUX (POpMYII.

26. CpencrtBa aBTOMAaTH3alMKd padOTHI TOJb30BaTeNsl B peraktope Word:
OTJIaBIIEHUE, HyMepanus 00bEKTOB U TIp.

27. Jlornyeckas opranusaiusi 0a3bl TaHHbIX.

28. UndopmarmonHbie 0ObEKTHI.

29. Tunsl cBsi3eit MHPOPMAITMOHHBIX OOBEKTOB.

30. Jlornueckasi CTpyKTypa pessiiiuOHHON 0a3bl JaHHBIX.

31. A3bIK CTPYKTYPUPOBAHHBIX 3aIIPOCOB IS pensiinoHHOoN Moaenu (SQL).

32. CTpykTypa 3amnpoca

33. 3anpockl Ha BHIOOPKY.

34. 3anpockl Ha BBIOOPKY U TPYITIOBBIE (PYHKITHH.

35. BroskeHHBIE 3ampOChl Ha BHIOOPKY.

36. Mexanusm Beb-moncka: OCHOBHbIE KOMITOHEHTHI.

37. OCHOBHBIE TIOMCKOBBIE CHCTEMBI, OPWEHTHUPOBAaHHBIC HA PA3IUYHBIC
SI3BIKOBBIE TIPOCTPAHCTBA.

38. OcHoBHbIE NpaBuIa (HPOPMUPOBAHUS 3AMIPOCOB B MOUCKOBBIX CUCTEMAX.



Tunosbie 3aJaHUA K IK3aMeHY, IePBbIA ceMecTp

1. CpenctBamu Excelmoctpouts rpaduk ciemayronieit GyHKIHH:

F(x)= 01x3—3-x+3, x [-2;2].
2. CpenctBamu Excelnoctpouts rpaduk cieayromieid GyHKIIUH:
F(x) = sin(0,3x) - cos - (0,2x) - sin?(x), x €[0°;360°].
3. CpenctBamu Excelnoctpouts rpaduk criemyromnield GyHKIHUH:
F(x) = In(x*+1)—x2+10, x €[-1;3].

4. CpencrBamu Excel pemmwmth cnemyromiyro 3anady wapuk oOpocaiom ¢
svicomsl h ¢ Hynesoii nauanvnoti ckopocmoio. Ilocuumams, uepes CKOIbKO CEKYHO
wapux ynaoem Ha 3emmo. Ilocmpoums epagux 3asucumocmu 8b1COMbl UAPUKA
Hao 3emieti om epemeHil.

5. CpencrBamu EXcelpprauciuTs ciieayroiiee MaTpUIHOE BBIPAXKCHHUE
(pa3mep matpuud u C — nHa n, pazmep BeKTopa B — n, Marpuibl 1 BEKTOpa
3aIlOJIHATH CITY9aliHBIMU YnciIaMu oT 1 110 6):

(4-42-C—-Ct-A"Y)-B.

6. CpencrBamu EXcelpprauciuTs ciieayroiiee MaTpUIHOE BBIPAKCHHE
(pasmep matpuid u C — nHa n, pa3mep BekTopa B — n, MaTpuIlbl U BEKTOpa
3aMOJIHUTH CIy4YalHbIMU yuciIaMu OT 1 110 6):

(6-43-C*-C1-(A4-C)-A™Y)B.
7. CpenctBamu EXcel pemuTs crienyronnyro cucTeMy JIMHEHHBIX YpaBHEHHIMA
(c TOMOIIIBI0 MATPUYHOTO BBIPAKCHHUS):
2X1 — Xy — X3 +3x, =1,
4x, + 5x, —x3 + x4, =5,
X1 —3X, —X3—X4 =9,
2X1 — Xo + 2x3 — 12x, = 2.

8. CpencrBamu Excelpemmts cnenyronnyro 3amaqy:

Ha mebenvhoii pabpuxe uzeomasnusaromes nsamo U008 NPOOYKYUU. CHOIbL,
wKagul, ousan-kposamu, Kpecia-kposamu u maxmol. Hopmol 3ampam pecypcos:
mpyoa, OpeBecumvl U MKAHU HA NPOU3BOOCMBO eOUHUYbL NPOOYKYUU KAHCOO020
8u0a npugeoetvl 8 ciedyrujel maobauye:

Pacxox pecypca
HA eIMHUILY MPOAYKIHH
Haumenonanue (B YKa3aHHBIX eIMHUIIAX U3MEPEHUA) 3amac
pecypea AUBaH- | KpecJo- pecypea
cros | mkadg KPOBATh | KPOBATE TaxTa

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




B smoii oice mabauye ykazamvl 3anacvl pecypcos, Komopwle Mo2ym Oblmb
UCNONb306AHbL 8 MmeyeHue paboue2o OHs, GeIUYUHbl NPUOLLIU (8 YCIOBHBIX
eOUHUYAx) om B6bINYCKA O0O0HO20 U30eNUsl KAHCO020 6U0d, a MmakKdHce 3a0aHbl
npeoesvl 00beM08 U320MOBAEHUSL KAHCO020 8UOA NPOOYKYULL.

Tpebyemcs onpedenumsv 00veMbl NPOUIBOOCMBA NPOOYKYUU MebenrbHOU
¢abpukoii 6 meuenue paboueco OHA, eapanmupyrwue e MAKCUMATbHYIO
npuobbLIL.

9. CpeactBamu Excelpemmts crieayrorniee ypaBHeHHE:

01x3—-3-x+3=0.

10. CpencrBamu ExcelpemuTs cinenyroiee ypaBHeHuUE:

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

14. Cpencreamu MathCADBBIUHCTUTS CIETYONIEE MATPHYHOE BBIPAKECHUE
(pa3mep matpuud u C — nHa n, pa3mep BeKTopa B — 1, MaTpuIlbl U BEKTOpa
3aMOJHUTH CIIy4allHbIMU ynciaaMu oT 1 110 6):

(4-4%2-C—-Ct-A"Y)-B.

15. Cpencreamu MathCADBBIYHCTUTS CSTYIOIIEE MATPHYHOE BBIPAKECHUE
(pa3mep matpunid u C — nHa n, pa3mep BeKTopa B — n, MaTpHIlbl U BEKTOpa
3aMOJIHUTH CIy4alHbIMU yuciIaMu OT 1 110 6):

(6-43-C*—=C1-(4-C)-A™Y)-B.
16. Cpencreamu  MathCAD  pemuth CICAYIONIYIO CHCTEMY JIMHEHHBIX
ypaBHEHUH (C MOMOIIbIO MATPUYHOTO BBIPAKECHHUS):
2X1 — Xy — X3 +3x4 =1,
4x, + 5x, —x3 + x4, =5,
X1 —3X, —X3—X4 =9,
2X1 — Xg + 2x3 — 12x, = 2.
17. Cpencteamu  MathCAD pemuth CHEIYIONYI0 CHCTEMY JIMHEHHBIX
ypaBHeHuil (metonoM Kpamepa):
2x1 —x, —x3+3x, =1,
4x; + 5x; —x3 + x4 =5,
X1 — 3%, —X3—X4 =09,
2x1 — x5 + 2x3 — 12x, = 2.

18. Cpencreamu  MathCAD pemwuth CHEOYIONYI0 CHCTEMY JIMHEHHBIX

ypaBHeHui (MeToaoM ["aycca):



2X1 — Xy — X3+ 3x, =1,

4x, + 5x; —x3 + x4 =5,

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

19. CpencrBamu MathCADpenuth ciemyromiee ypaBHCHHE:

01x3—-3-x+3=0.

20. CpeactBamu MathCADpemuth cieayroliee ypaBHECHHE:

In(x>+1)—x%>+10=0.

21. CpeacrBamu MathCADpemuts crenyromnryto 3amady: Oowa cmopoua
NPAMOY20TIbHO20 YUACMKA 3eMIU Npumvlkaem K Oepecy Mops, a mpu opyzue
ocopadicusaromest 3a60pom, Oauna komopozco 600m. Kaxosvl OondwcHbl Ovimo
CHMOPOHBL IMO20 YUACHKA, YmMo0bbl e20 N1owadb dvlia Hauborvuie?

22. CpencrBamu MathCADpemuTs ciienyronnyto 3auauy: M3 npsamoy2onvio2o
aucma scecmu pazmepom 25 x 40 cm HAO0o u3ze0mosumv OMKpPLIMYIO KOPOOK)
Haubonvbule2o oovema. /s uzeomosienus KoOpooKu HAoo 8vbipe3amsv K8AOpamHle
yeonku. B 3asucumocmu om OnuHbl GbIpe3aemMoco Keaopama Mnoyyaromcs
KOpOOKU, umerowjue paziuunvle ob6vemsl. Iloomomy Heobxooumo paccuumams
pasmepul 8vipe3aeMvlx K8aopamos, npu KOmopvix KOpoOKa umeem HAubOIbuUlL
obvem.

TunoBble 3a1aHusI K IK3aMeHY, BTOPO# ceMecTp

1. Pakera 3amyckaercs ¢ TOYKM Ha SKBATOpPE W Pa3BUBAET CKOPOCTh VKM/C.
KakoB pesynbTar 3amycka? Vkazawnue: ecmm v < 7.8 KM/c, TO pakeTa ynaaeT Ha
3emitto, ecm 7.8 < v < 11.2, To pakeTa CTaHET CIIyTHUKOM 3emuH, ecin 11.2 <
v < 16.4, To pakera cra"Her cnytHukoM CounHia, eciu v > 16.4, To pakera
nokuHet ConHeunyro Cucremy.

2. BBIICHUTH, MPUHAUICKAT JIM TOYKA C KOoopauHATamMu (X,y)KOJbIy C
LIEHTPOM B Hauaje, paauyca R.

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

~max(x,y,z)* —2min( X, y, z)
. sin(2) + TX(%. Y. 2)
min( X, Y, z)

4. Jlnsg 3amaHHOTO P BBIYUCIUTH TpPHHAUICKAIINE WHTepBay [37,57]
KOpHU ypaBHEHHUs Sin(x) = p.

5. JlaHbl -HaTypambHOE ¥ BemeCTBEHHBIE Maphl  (Xq,Y1),---, (Xp, Yn)-
Omnpenenuth panyc HaMMEHBIIETO Kpyra C IICHTPOM B Havyalie KOOPJIUHAT, BHYTPb
KOTOPOT'O MOMAAAI0T 3T TOYKH.

6. BBecTu ¢ KIaBHATYpHI MOCIEAOBATEIILHOCTh U3 N IEIBIX YUCEN U HAWTH

CYMMY MaKCUMAJIbHOI'O U MUHHUMAJIbHOT'O YHUCJIa 3TOM IIOCJIACAOBAaTCIbHOCTH.



7. Haiiti Bce HaTypalbHbIE PELIEHNs ypaBHeHUs N + m? = k?Ha unTepBaie
[1..p], pBBOAUTCS C KIIaBHATYPHI.

8. Haiitu HauGonblee ¥ HaMMeHblIee 3HaueHne QyHKIMU y = 3x% + x - 4
Ha uHTepBaie[a,b], ecnum Ha 3aJaHHOM HMHTEpBaie X U3MeHsercs ¢ marom 0,1
(3HaUEHUS a U b BBOAATCS C KIIaBUATYPHI).

9. CpencrBamu Word co3nmath, moka3aHHbIH Ha pucyHke 2.1, coOpaTh aJis
HETr0 OIJIaBJICHUE. YCTAaHOBHUTH CICAYIOUIUE XaPaKTEPUCTUKUA A JOKYMEHTa:
pazmep mpudra 12, BeIpaBHUBAHUE IO MIMPUHE, OTCTYN KPAacHOU CTpoku 1 cM,
MEXCTpOUYHbIi HHTepBan 1,2. dopmynsl BcTaBuTh ¢ nomouplo Penakropa

dbopmy.

1. IEAMEHAITHOHHOE 3ATAHHE

1.1. Teopermaeckni Bompoc
Crpvervpa sxpams mpe padoTs E cpege Mathead: orma ¢ padowmum JoEvasHTaMR, MEHID,
MEH2TH HHCTPYMEHTOE, I8HSTE COCTOIHET B Ip.

1.2, IIpaxTEgeckoe 33,]331!&'

1.21. Poprpiuposra
OupsgsnmTs pasMepH OTEDETOIC Dacceima ofzsmoum V = 32m° , EueKmero fopuy
OpPEMOVTONEHOTC IAPATIENSNHISIA ¢ FEAIDATHEM JHOM, HA 0ONHIOEEY CT2H M JHA EOTOPOTOD
VIHIST HAMMSHEIISS EOTHISCTED MATEDHATA,
1.22. [omenenue w z2adaus
Bragsu cnegvomus o0 0ZHAISHET
X — MHPHEE K TTHHE 62 DaccelHa,
h — noytusaGaccefisa (BLICOTE DapaLTeTHmHIETS) .
Hz doparyner ans pacdsTa 00%2Ma NEPATNSIENHIZIE ERPAHM TIVOHEY 0aCceHHa:
r z v
F=x"-h h=—.
x
F 0pArvIs ERMECTSHRE IITOMIATH HICEHSH B 0 0EOEED TDEHSH TP aATTeSIHITeTs (IoCED TEEY
08CCSHH OTEDRITEDL):
5=x"+4-x-h
PVHEIHT MIOMATH DOESPRHDCTH, SEMCAINAYE OT X, H OVIST QVEEIHSH, OMHCRESROMISH
VCIOEHS HATIAM 33T89H:
Sx)=x"+4-x-h =IZ+4'I'LZ =x2+2.
x x
Hafigen EpRTHED2cENS TOUER $VHEINE, I0E 3TOTO ERMHECTHM TP 0MIE0JHYED B TPHPAERISM
2= 0:
4- ¥
Ex)=2-x——,
x
Fixi=0, x =4
IpoEepiy, SENISTCE OH TOYED ¥ = 4 MEEHMVMOM $VEEITHNH, 05 3TOT0 EOSEMEM ETODVID

[P OHZEOC JHYI0 H OOPEJsTHM 22 IHAE E HSHIsHHON TOWES:
. f 4-¥ BV
g Lx}=|12 -x——z} =2+—~., F'&=6>0
. x x

JEaunT, dvErmms 50X JOCTHTEST MEHMMYMA E TOUES X = 4.

Tarog oOpasoM, MHPHHS B JIMHHS OOTHOMATEHOCC ODAcCefER X =4 M, SI0 ITTVOHHA

h= % = 2 M, OpHE 3TOM INOMNATE O OTHIIOEER:

) a-v 4.32
)=yt — =y —— s
x 4

Pucynok 2.1. CHuMOK 3kpana 3aganus 23.

10. Cpencreamu Word co3naTh, TIOKa3aHHBIA Ha pUCYHKE 2.2, coOparTh s
HEro OrJIaBJieHHWE. YCTAaHOBUThH CIEAYIOIIME XapaKTEPUCTUKU MJiA JOKYMEHTA:
pasmep mpudTa 12, BeIpaBHUBaHHE MO MIMPUHE, OTCTYI KpacHOW cTpoku 1 cM,
MEXKCTPOUYHBIN UHTEpBan 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
ER eTHEEOY OpOIYEOEE

HaEMeE0EAEEE i 3amac
pecypea {E YRAIAEERY eTEEEOAY HIMEPEEHN) pecypea
JHEAE- | Epecic-
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

ITp@bEImE OT EROTVCES
1 mpemeE (¥.2.)

z 10 16

TlpaameEeml ofea
ERMIYCES {IOT.)

420 20 180

120 100 -

Cmrenseams Bos
EOIEMSCTED

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 TPV EOTETOETEL

Tpe0VaMElS peCVPoEl (EPSESCHHEL H TESHH),
OpSIETRERR 05 ESESOTO EIISTHE,
D2N0 YECISEEOCTE  ESEOTO DORSHpSSMOTO IHSYSHEE.

Pucynok 2.4. CHuMOK 3kpana 3aganus 24.

11. Tlpeo6pazoats Tabmuiyy COTPYJIHUK (pa3dbuth ee Ha HECKOJBKO

Ta0NWIl, BKJIIOYUTH HOBBIE CTOJIOIBI) TakK, 4YTOOBI OHA OTBeYaja MpaBUIIaM
HOpMAaJIN3AITNH:
COTPYIHUK
Omoen Damunus U.0. Jonsxcnocmo Oxnao

Konctpykropcko-rexHonornyeckuii | bopucos A.A. NnxeHep-npoeKTHPOBIIUK 500 y.e.
Konctpykropcko-rexnonorndeckuii | @emgopos b.I1. Kouctpyxrop 700 y.e.
Kontpons kauecta Cunopos K. JI. NnxeHep-npoeKTUPOBIIUK. 500 y.e.
KonTpouns kauectBa Hazapos C.B. Kouctpykrop 700 y.e.
Koncrpykropcko-texnonoruueckuii | [Terpos B.A KoncrpykTop 700e.

12. TIlpeo6pazoBats Tabmuiyy CKJIAJ] (pa30ouTh €€ Ha HECKOJIBKO TaOJIMII,

BKJIIFOUHUTH HOBBIC CTOH6HBI) Tax, yTOOBI OHA OTBEUaa IIpaBUjIaM HOpMaJIU3alH:




CKJIAJ]

Tun mosapa Haumenosanue Tlocmaswux Adpec nocmaswuxa Llena ILlena
mosapa nocm npoo
Yait Jlunron A0 «IToctaBka» Barapeiinas 17 20 25
Kodge Makcum UIT «BaHOB» Yamaesa 10 30 35
Koge Pele A0 «ITocTaBka» barapeitinas 17 23 28
Yait oxeit A0 «ITocraBka» barapeitnas 17 15 20
Kakao Poccutickoe UIT «MBaHOBY UYamnaera 10 18 23

13. Peanu3oBaTh 3ampockl Ha BRIOOPKY JUISI JAHHOTO (pparMeHTa MpeaMeTHOM
o0J1acTH:

Cxaan

HauMeHoBaHue Iena KoanuecTBo
Pyuka 100 20
Kapanpgamn 10 10

Terpaap 30 100

Pyuka 20 20

Terpanp 50 30

Terpaas 45 10

a) BpiBecTu Bce TOBaphl U UX LICHBI

b) BeiBecTr ToBap, eHa KoToporo GoJbiie 20, Ho MeHbIe S50

C) BriBecTn HamMeHOBaHHWE, IIEHY, KOJMYECTBO M CTOMMOCTH Ka)XJIOTO
TOBapa

d) BsiBecTH 00IIYI0 CTOMMOCTD KaXI0TO HAMMEHOBAHUS TOBapa.

e) BriBecTH CTOMMOCTB BCEX TOBAPOB Ha CKIIAJIC.

f) BbBecTH MUHHMANBHYIO, MaKCUMAIBHYI0 U CPEIHIO IIEHY KaXKIOTO
HAaUMEHOBaHUs TOBapa

g) BriBecTH KOMMUECTBO TOBAPOB KAXKIOTO HANMCHOBAHHSI.
h) BeiBecTu TOBap ¢ MaKCHMAaIbHON M MUHHUMAJILHOMW IICHOM.

14. TloctpouTth HMHPOPMALMOHHO-IOTUUECKYIO MOJENb JUIsl TMPEAMETHOU
00nacTu «Y4eT HapylIeHU MpaBuil TOPOKHOTO JABMXKEHUS BoauTensiMu». B 0aze
JAHHBIX JOJDKHA XPAaHUThCA UH(pOpMalus 00:

-aBTOMOOWJISIX (MapKa aBTOMOOMUJIS; CepHsl U HOMEP TEXHUYECKOIo Macropra,
roCy/lapCTBEHHBIN HOMEp, HOMEP JBUTATENs, HOMEDP KY30Ba);

- ux Buagenbuax (damwiMsi, UMs U OTYECTBO BOJMWTENS, AIPEC, CEPUS H
HOMEP BOJUTEIBCKOTO yIOCTOBEPEHMUS);

- HapyllIeHusIX (Ha3BaHUe HapylieHus, mrpad).

Heo6xoammo BeCTH y4eT O COBEPILICHHBIX HAPYIICHUSIX, YKa3aB KaKou

IIpyHUIMI coCcTABJIEHUA IK3AMEHANIMOHHOT0 OujieTa
[TepBblii BOPOC SIBISIOTCS TEOPETUUECKUM U MPEIHA3HAYECH JJI OLICHUBAHMS
MOPOTOBOTO YPOBHSI OCBOCHHMS JUCHMIUIMHBL. BTOpoll BOmpoc — MpeAcTaBIseT
co0o#l 3amaHue, KOTOpOe HEOOXOIUMO BBITIOJHUTH HA KOMITBIOTEPE. DTO MOMKET
ObITh CO37aHME HEOOJBIIOTO cailTa, pelIeHHe HEKOTOpPOW 3aJadud B cpele



MathCAD, npoekT cTpykTypbl 0a3bl AaHHbIX W mp..Hwke mnpuBeneH oOpaserr
’K3aMEHAallMOHHOTO OHIIeTa.
Oo0pa3sen Ixk3aMeHANIMOHHOT0 OMJIeTa
| cemecTp

1. I'paduyeckoe mnpencrapiacHue TabauuHod wuHbopmaiuu. Iloctpoenue
rpadukoB U auarpaMm B cpene Excel.

2. CpenctBamu MathCAD pemmth CIEAYIOUIYI0 CHUCTEMY JHHCHHBIX
ypaBHeHui (MeToioM Kpamepa):

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

1. Mexanusm BeO-norcka: 0CHOBHbIE KOMITOHEHTHI.

2. CpeactBaMy MPOU3BOJBHOTO S3bIKA MPOTPAMMHUPOBAHUSL  PEUIUTH
cienyronryto 3anauy: «Haiitu Hanbosbiiee 1 HauMeHbIee 3HauYeHne QYHKINH Y =
3x? + x - 4 Ha unTepBane[a, b], ecinu Ha 3aJaHHOM MHTEpBale X M3MEHAETCS C
miarom 0,1 (3HaueHUst a ¥ b BBOJASITCS C KIIABUATYPHI )».

OueHoYHbIE CPeICTBA ISl TEKYLIed aTTeCTAlMHU 110 JUCHUILINHE
«ndopManoHHbIEC TEXHOJIOTHH »)

Bomnpocel 1J151 yCTHBIX ONPOCOB
Pa3nesn «OcHOBBI HH:KEHEPHBIX pacueToB B cpeae Excel»

1. Ha3nauenue, BO3MOXHOCTH, OOJIACTH TPHMEHEHHUS W XapaKTCPHUCTHUKA
cucteMsl Excel.

2. TlonsTue pabodveit KHUTH, TUCTA, SYCHKH U THAMTa30HA STICCK.

3. Hmena sueek. [ToHsTHe aOCOMIOTHON M OTHOCUTEILHOM aJpecaliuu.

4, Mopenb SUCHKN IJICKTPOHHON TaOIHITBI.

5. Tumel paHHBIX, TOAACP)KMBAEMbIC B DJJICKTPOHHBIX TaONMIAX, HX
XapaKTepUCTHKA U 00JIACTh IPUMEHCHHS.

6. Tunel amarpaMM B DJJIGKTPOHHBIX TaOaWIAaX W WX CpaBHUTEIbHAs
XapaKTEePUCTHKA.

7. Ycnosusie ¢pynkimu Excel.

8. Craructuueckue Gynkuuu Excel.

9. MarpuuHble BRIYUCICHUS B JICKTPOHHBIX TaOIUIAX.

10. Haznauenue u o01acTh mpuMeHeHHs HHCTpyMeHTa «Ilouck pemeHuiiy.

Paznen «hUcnoan3zoBanue MathCAD nis perieHusi NPUKJIAAHBIX 32124
1. Tlepeuncnute ocHOBHBIE BO3MOXHOCTH cucteMbl MathCAD.



2. OxapakTepu3yiTe OCHOBHbIE KOMIIOHEHTHI, BXOJIAIIME B COCTaB CUCTEMBI
MathCAD.

3. Cmoco0sl BBOJIa TEKCTOBBIX KOMMeHTapueB B cucteme MathCAD.

4. TlepemelneHne U KOMMUPOBAHUE TEKCTOBBIX, (POPMYIBHBIX U IpadUuecKux
o0wvekToB B MathCAD.

5. Omnepatopsl BBoJa (MpUCBavBaHus), BbIBOJA, CUMBOJBHOTO PAaBEHCTBA B
MathCAD.

6. IlonsiTHe paH>XKUpPOBaHHOU MepeMeHHON. BBOA 1 BBIBOJ paHKUPOBAHHBIX
nepemeHHbIX B MathCAD.

7. Coznmanne u popmatupoBanue rpadukoB B MathCAD.

8. HasznaueHue U CHHTaKCHC CUMBOJIBHBIX oniepatopoB B MathCAD.

9. Hasnauenwue u cunrakcuc komauasl Find 8 MathCAD.

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

11. Haznauenue u cuntakcuc cucreMuoi nepemerHoir ORIGIN B MathCAD.

12. Ha3naueHue ¥  CHUHTaKCUC  (PYHKUMH  BBIUMCICHHUS  YHUCJIOBBIX
XapaKTEPUCTUK MaTpHI] (max, min, tr, rank) B MathCAD.

13. Ha3HaueHne W CHHTAaKCHC OCHOBHBIX (YHKIHH, pearn3yromux
YUCJICHHBIE AJITOPUTMbl pELIEHUs 3a1ad JuHerHou anreOpel (rref, lsolve) B
MathCAD.

Pa3znen «AnropurMusanusi ¥ NpOrpaMMHpPOBaHKMe B HHKEHEPHBIX 3212a4aX»

1. SI3pik mporpammupoBanusi Python: oOmiast cTpykTypa mOporpammel,
anQaBuT s3bIKA.

2. ba3zoBble MaTeMaTWYeCKUE OIEpali U CTaHAAPTHBIE MaTeMaTHYECKHE
¢yuknuu B Python. 3amuck MmaTreMaTHYeCKUX BBIPaKCHUH.

3. IlpocTeie THUIBI JdaHHBIX B CHCTEME TporpammupoBanus Python.
[lepemeHHbIE U KOHCTAHTHI.

4. Omnepatopsl B si3bike mporpammupoBanus Python. Tlpocroit u coctaBHOM
oneparop. OnepaTop nprucBauBaHUsI.

5. Jlornueckue BBIp@XEHMs] W ONEpallMM  OTHOLUEHUS B  S3bIKE
nporpammupoBanus Python.

6. Ilpouenypsl BBOJa - BBIBOJA JAHHBIX B S3bIKE MPOTPAMMHUPOBAHUS
Python.

7. OmnepaTopsl nepexo10B: ycioBHbIN oneparop IF.

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

9. MaccuBbl M MX peajm3anusi B sI3bIKe MporpammupoBanus Python.
Cnucku.

16. CtangapTHble alropuTMbl OOpPAaOOTKM CHUCKOB: TMOJICYET CYMMBI
(mpou3BeeHHs ) PJIEMEHTOB MacCHBA.



17. CranpgapTHple  aIrOpUTMbl  OOpaOOTKM  CIIMUCKOB:  OMpECIICHHE
MaKCHUMaJIbHOTO (MUHUMAJIEHOTO) 3JICMEHTA.

18. Monyinb 1151 pabOThI ¢ MAaTPULIAMU U BEKTOPAMHU.

19. Monyib, HCTIONIB3yEMBIN I PELIECHNS] YPABHEHUN U CUCTEM YPABHEHUM.

20. Monynb CUMBOJIBHBIX MPEe0Opa30OBaHUiA.

21. Monynb st Tpadyiky U BU3YyaIu3alliH.

1.

Paznen «IloaroroBka 1okymeHToB B cpeae WORD»
Kakwue Buabl mporpaMMHOTO 00ECIIEUEeHUS UCTIONB3YIOTCS IS IOJTOTOBKHU

TEKCTOB. [[puBeauTe npumepsl.

2.
. HazoBuTE OCHOBHBIC ATAIIBI CO3JJaHHA TCKCTOBOTI'O JOKYMCHTA.

0 N L AW

9

YeM TeKCTOBBIN peAakTop OTJIMYAETCA OT TEKCTOBOTO Ipoueccopa?

. Kakue pexxumbl BBo1a noanepxkupaer Word?

. C kakumu 00beKTaMH MOXKHO padOTaTh B TEKCTOBOM PEAAKTOPE?
. UTo Takoe peakTUpOBaHKE TEKCTa?

. Kakue onepannu oTHOCATCS K peJaKTUPOBAaHUIO 7

. Uro Takoe hopMaTupoBaHue TEKCTa?

Kaxkue cpencta popmMaTupoBaHusi TEKCTa MOKHO UCIIOJIb30BATh?

10. Yro Takoe ab63an? Kakumu atpubyramu obnagaer ad3ail?
11. Yto Takoe cTHIB?

12. Kakumu atpulOyramu o0iagaeT CUMBOJI?

13. Ilepeuncnure OCHOBHBIE TApAMETPhI CTPAHUIBI TEKCTOBOT'O JIOKYMEHTA.

15. Kak Habpats MmaTematuyeckyio popmyny B Word?

16. Uto Takoe KOJOHTUTY?

17. Yem otninyaeTcss HyMEpOBAHHBIM CIIMCOK OT MAPKUPOBAHHOTO CITUCKA?

18. Kakune crtocoObI co3aanume Tabaull Bl 3HAETE?

19. C kakumu rpaduueckuMu OOBEKTAMH MOXET padoTaTh COBPEMEHHBIN

TEKCTOBBIN peIaKkTop?

1.

Pa3nen «OcHoBbI padoThl B ceTu IHTEpHET U ¢ 0a3aMM JaHHBIX)
[TonsiTuss mpenMeTHOM 00JIACTH, CYIIHOCTH M aTtpuOyta. Buabl cBszei

ME¥XKy CYyIIIHOCTSIMU.

2.
3.

[Tonstus 6a3er qanubx, CYB/I.
Oco6eHHOCTH peNsUMOHHbIX 0a3 maHHbIX. OnpeaeneHue MOHATUM: ToJIe,

3aMUCh, SUCHKA.

4.
S.
6.

Cnoco06sI co3ganns tadaun B CYBJI ACCESS
CgotictBa noseid B CYBJ ACCESS. IloHsiTHe K1H04€BOT0 MOJIS.
Coznanue cszeit mexay tadnuuamu B CYBJ] ACCESS. Bunasl cszeit

MEXIy TaOIHUIIAMHU.

7.

OcHOBHBIC BHIBI IOMCKOBBIX CUCTEM



8. OcHoBHbIE NpaBuiIa GOPMUPOBAHUS 3aIIPOCOB B IOMCKOBBIX CUCTEMAX.
9. Terosas mozenb u 6a3oBas crpykrypa HTML-nokymeHTOB.

TecToBble 3agaHus Mo AucuuNInHe « UHGoOpManMOHHbIE TEXHOJIOTHI

KaxgoMmy cryneHTy (opMmupyeTcs WHAMBUIYAIbHBI TECT, B KOTOPBIA
BxoauT 20 BOIMPOCOB, BBHIOPAHHBIX CIy4ailHBIM 00pa3oM w3 00mero cmucka. B
TECTE peaM30BaHbI CIEAYIOIIEE THITH TECTOBBIX 3aaHHI:

- BBIOOP OZTHOTO BapHaHTa OTBETA,

- BBIOOP HECKOJILKHUX BApUAHTOB OTBETA;

- BBOJI YHCJIOBOT'O 3HAYCHHUSI.

TunoBble 3agaHus TecTa
Pa3nen «OcHOBBI HHKEHEPHBIX pacueToB B cpeae Excel»

1. B anexrponHoit Tabimie MicrosoftExcel 3nak $ mepex Homepom CTpoKH B
0003HAYCHUH STYCHKHU YKa3bIBaCT Ha...

a) aOCONIIOTHYIO afpecalinio

b) nHawano hopmyisl

C) IeHEeXHBIN opmar

d) nHauajo BHeApeHUs OJIOKa STYCCeK

2. «Jlerennga» nuarpammel MicrosoftExcel — ato

a) yCJI0BHBIC 0003HAUCHUS PAIOB HIIM KATETOPHUI TaHHBIX

b) mopsitok mocTpoeHus AuarpaMmbl(CIIUCOK eHCTBHIN)

C) PYKOBOJICTBO JIJIsl IIOCTPOCHUS IUArpaMm

d) Tabauia st MOCTPOCHUS TUArPaMMBbl

Pazgea «MUcnoab3oBanue MathCAD ais1 perieHus NPUKJIAAHBIX 32424
1. Vkaxxure HOMEp OLIMOOYHOTO oOIepaTopa B MNpOrpaMMe OIpPEAeICHUS

BEKTOpA:
a) N:=10
b) i:=1..N
c) Vi=2-i+3
d V:i=2-i+3

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

Paznen «AJropuTMHU3aLKs U MPOrpaAMMHPOBAHUE B HHKEHEPHBIX 321a4aX»
1. Kakue u3 mepeunciieHHbIX UACHTH(PHKATOPOB SBIISIOTCS JOMYCTUMBIMU B
s3bike Python?



a) Count Num
b) Num 1
c)F and S
d) 1 Num
) FirstN
2. Kakue ynciioBble 3HaYCHHS JTOIYCTUMBI B si3bike Python?

a) 456734.45

b) -17890999

c) E+36+

d) 32.0 E-10

e) 8**2

f) 34,2345

3. B pe3ynbraTe BhINOIHEHNUS KOMaH/

P =1

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

[lepemennas P momyunt 3HaueHue. ..

e

4. YcTaHOBHTE B IPABWJIBHOM MOCIEI0BATENBHOCTA KOMAH/IbI, IO3BOJISIOIIHE
BBIYHCIIUTDH (DAKTOpHAI BBEIEHHOTIO HATypallbHOTO YKciia N

a) n=int (input (“n="))

b) fn=1

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

e) print(n,”!=", fn)

Paszgea «IloaroroBka nokymenToB B cpexe WORD»

1. KomnoHTUTyI — 3TO

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

b) pHCYHOK, KOTOPBIi MeYaTaeTCsl BHU3Y WU BBEPXY KaX IO CTPAHHUIIBI
JOKYMEHTa

C) TEKCT, KOTOPBIH MeyaTaeTcs BHU3Y WIIM BBEPXY KaXKIOW CTPAHHUIIBI
JOKYMEHTa

d) TekcT, KOTOPBIA NeUaTaCTCs BHU3Y CTPAHHUIIBI, HIIH PUCYHOK KOTOPBIH
TIeYaTaeTCsl BBEPXY KaXJIOH CTpaHUIIBI JOKYMEHTa

2. Kaxnerit paznen nokymenta MS Word:

a) MMeeT COOCTBEHHBIC MMApaMETPhl CTPAHMII

b) TonBbKO OAMH U3 pa3eioB MOXKET KMETh COOCTBEHHBIC ITapaMETPhI
CTpaHUI]



C) HMeeT OJMHAKOBBIC TAPAMETPhI CTPAHHUII

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

3. dopmarupoBaHHE TEKCTa — 3TO

a) TMPOLECC YCTAHOBJICHUS IMapaMeTpoB (parMeHTa TEKCTa, KOTOPhIC
OIPEICIISIOT BHEIIHUHN BUJI TEKCTA B 9TOM (PparMeHTe

b) mporecc BeipaBHUBAHMSI TEKCTA 110 MIUPUHE C COXPAHEHUEM a03alHbIX
OTCTYIIOB

C) mpollecc KOHBEPTAIUU TEKCTOBOTrO (haiiyia u3 0IHOrO opMaTa B APYroi

d) mnporecc M3MEHEHHS TEKCTA C IEJBIO MOBBIMICHUS YNTA0CITLHOCTH

Pa3nen «OcHoBbI padoThl B ceTu IHTEpHET U ¢ 0a3aMM JaHHBIX)
1. Monenb npeacTaBieHus TaHHBIX - 3TO
a) Jlorudeckasi CTpyKTypa JaHHBIX, XpaHUMbBIX B 0a3e JaHHBIX
0) dusnueckas CTPYKTypa JIaHHBIX, XPAaHUMBIX B 0a3e JaHHBIX
B) Uepapxudeckas CTpyKTypa JIaHHBIX
r) CereBas CTpYKTypa JaHHBIX
1) Het BepHOTrO BapuaHTa
2. BwiGepure omepaTtop KomaHABI Select, KOTOpBI oOecreunBacT

BO3MOXXHOCTh YCTPAHEHUS N30BITOYHBIX 3HAUCHUH.
a) Order by

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

KoMmuieKkTsl 3a1aHNil 11l BHINIOJIHEHUS PacyeTHO-Tpaduieckoii padoTsbl
no aucuuminie « MapopmanuoHHbIe TEXHOJIOTHID)

KoMrniekTsl 3ajaHuii 1 peleHus 0OJJHOr0 BapuaHTa pacueTHO-TpaduyuecKon
paboThl IPUBEACHBI B MPUIOKEHUU 1.

BrlinonHeHHble pacyeTHO-Tpaduueckue paboThl HEOOXOIUMO 3aIUTUTh, HO
IpeIBapUTEIbHO OHHU JOJDKHBI OBITh OTHpAaBIEHBI MPENoJaBaTeNl0 Ha MPOBEPKY
yepes cucremy BlackBoard.

JlabopaTopHbie padoThl o Jucuuiinie « MupopmanuoHHbie
TEXHOJIOT I
CrpykTypa Kax 101 Ja00paTopHOM pabOThI Clieayromasi:



1. Onucanue peanu3alid HECKOJbKMX 3a/laHMi B KadecTBe oOpasia
paccMaTprUBaEeMON TEXHOJIOTHH.

2. 3amaHus 11l CaMOCTOSITEILHOM paOOTHI.

BrimotHeHHBIE  Ta0OpaTOpHBIE  PabOThI  HEOOXOIWMO  3allUTUTh, HO
MpeIBapUTEIILHO OHU JIOJDKHBI OBITH OTHPABJICHBI MPENOJaBaTEI0 Ha MPOBEPKY
yepes cuctemy BlackBoard.

TunoBasi 1aboparopHas padora
«O0padoTKa MHKEeHEPHO-TeXHUYecKoil uHdopmanuu B cpene MathCAD»
3aganme 1. BpuucnuTh 3HauYeHUS clenylOmUX (QYHKUWN, Yy4YUTHIBasS 00JacTh
omnpezeneHus (BO3MOXKHBINA BUJ CTPAHULIBI JUI JAHHOTO 33JaHUs IPUBEJEH B IPUIIOKEHUU A):
a)y(x) =x+2, pnax =3, 5.5
b)

x4+ 2, ecaux < 2

ecmn 2 < x < Vbhm

yx) =477’
ksin(x2 +1), ecan x =>V57

anax = —3.5, 1.5, 3.2, 5,vm, InV3, log, 10, sin8;

x = 2.

IHopsiaok BbINOTHEHNS J1a00pPaTOPHOIT padoThI

1. Co3aare HOBbIH nokymeHT B cucteMe MathCAD wu coxpaHuTh €ro mojg HMEHEM
Lab 6B manke IT Lab.

2. Ha pabouem mosie BBECTH KOMMEHTapHil «3amanme 1. BroumciieHye 3HaUeHUM
OYHKLIAU .

3. s peanuzanudy  JTAHHOTO 3aJaHHAS HEOOXOJUMO HCIOJB30BaTh HE IPOCTYIO
MEPEeMEHHYIO, B KOTOPYIO 3aHOCUTCS HEKOTOpO€ 3HAa4YeHHE WIM pPEe3yldbTaT BBIUMCICHHUS
BBIpQXEHHS, a TIEPEMEHHYIO, OMHChIBaolly0 (yHKIW0. Takas mepeMeHHas UMeeT MM U B
CKOOKax yKa3bIBaeTCs €€ apryMeHT: B 3amucu Y(X)y — 3TO uMsi QYHKIUH, X — €€ apryMEHT.
Chavasna onmmeM mpoctylo ¢(yHknuio (3amanue a)y(x) = x +2 (pucyHok la). [lanHas
GbyHKIMS omKcaHa, HO He BhIYKMCIIeHA. J{Ji TOro 4ToObl €€ BBIUHCINTh, HEOOXOAUMO 00paTUTHCS
K HEl C HEKOTOPBIM apryMeHTOM (Ha pUCyHKe 10 (yHKIHS BBIUUCISETCS OT KOHCTAHTHI 3).
Takxke B KauecTBE apryMeHTa MOXKHO HCIONB30BaTh JIOOYI0 TEPEMEHHYI0, KOTOpOit
MpeBApUTENHHO 33/1aH0 HEKOTOPOE 3HAUCHHE (PUCYHOK 1B)

2 y(z)=x+2 5) y(3)=5 5) =55 y(t)=7.5

Pucynok 1. 3ananue GyHKIIMH U BBIYUCICHHUE €€ OT pa3HbIX apryMEHTOB

4. dyakuus y(x) (3amaHue D) BBIUMCIACTCS MO-PAa3HOMY B 3aBUCHMOCTH OT 3HAUCHHS
apryMeHTa X. AJTOPUTMUYECKH, C TIOMOIIBbI0 KOHCTPYKIIMHECIHN .. TO..MHAde €€ MOXKHO
OMHKCaTh CIETYIOUIMM 00pa3oM:

ecimx < yroy(x) = x + 2

1

nnHave ecmmu 2 < x < V5mroy(x) = —

nuauve y(x) = sin(x? + 1)

Ha pucyHnke 2 nokazaHo onucanue (yHKIUH C HCIIOJIb30BaHUEM KOHCTPYKIHH £.



y(z)=if z<2

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

Pucynok 2. Onucanue GyHKIHN C TOMOIIBIO KOHCTpYKIuu if

5. [lns BBIYMCIEHUS 3HAYCHWH JAaHHOM (YHKIUU B OTICNIBHBIX TOYKAX MOXHO JHOO
UCIOJIb30BaTh KOHCTAHTY BMECTO apryMeHTa, JIM0O0 3aHECTH 3HAUY€HHE B MEPEMEHHYIO, a 3aTEM
BBIYHMCIIUTH (PYHKITHUIO OT 3TOU MepeMEHHON (PUCYHOK 3).

y(—3.5)=—1.5

t=ywr  y(t)=3.772
Pucynok 3. Berarcnenue 3HaueHust GyHKIUU

6. B ciaydyae ecnu HY)XKHO BBIYHCIUTH 3HAYEHUS JUIS HECKOJBKHX APTyYMEHTOB, MOYHO
CO3/1aTh BEKTOpP 3THUX apryMEHTOB, a 3aT€M BBIUMCIUTH 3HAYCHHWE (PYHKIUH W TIOIYYHTH
pe3ysbTatr B BUJE BEKTOpA.

a) Jlyist BBICTAaBKH BEKTOpa HEOOXOIUMO:

- BBECTH €I'0 UMsI U CUMBOJI IIPUCBAaNBaHus (PUCYHOK 4a);

- BCTaBUTH I1A0JIOH MaTpHIbl, cocTosimeil u3 8 cTpok u 1 cronbua, A 3TOro Ha NaHeIu
MaTpuusl/ Ta6auiisl BEIOPaTh NUKTOTpaMMy BCTaAaBMTB MATPHMILY, B OTKPBIBIIEMCS IOJE
BBIJICTTUTH KypCOPOM 8 CTPOK M OJIUH cTOJIOCI (pUCYHOK 40), pe3ysibTar oKa3aH Ha PUCYHKE 4B;

- B Ka)XX/IbIil 2JIEMEHT MAaTPHUIbl 3aHECTH KOHCTAHTY, /Ul KOTOPOU HEOOXOAMMO MOCYUTATH
3HaueHue PYHKIHUH (PUCYHOK 4T).

[ ] | = [m | [ 35 ]
Beraewte | BeraewTs Onepam 1.5
MATPMLLY raénvuy BEKTOPaMM/L 3 2

4| Beraeuth maTpuuy 8xl .

2 [ i i o e [ [ ] N 5
Ooooooooadon &L= €Ti= —

~looooooooooon Vm

S000ooooooodn

J/D00000000000 n(v/3)
Oooooooooood 1 10.4
Oooooooooood Og{ ? )

Tpe= 000000000oon sin (8)
a) 6)| |o0O0oO0O0000]g) ) .

Pucynok 4. BcraBka BekTopa

b) dns Beraucnenns 3HaueHUH QYHKIIMU OT apryMeHTa-BEeKTOpa HE0OXO0IUMO:

- IBHO ONMCAaTh MIEPEMEHHYI0, B KOTOPOI OyJIeT 3aHeceH J1ana3oH U3MEeHEHHs UHeKca (B
cucteme MathCADHymMmepaliyst HHISKCOB B MATPHIIAX U BEKTOpaX MO YMOIYAHUIO
ocymectsisercs ¢ 0, 3HAaUUT Juana3oH 3HaAUYEHUIN MHJIEKCa U1 BEKTOpax— LIeJIble YhCIla U3
unTepBana ot 0 10 7), Takas mepeMeHHas onuchiBaetes B Buje i: = 0..7 (pucyHok 6a);

- BBIYUCIUTH 3HAYeHHE (QYHKIMU OT IEePEeMEHHOW-BEKTOpa, JUIi 3TOT0 B KayecTBe
apryMeHTa (yHKIUHU yKa3aTb UMsI BEKTOpa X C MHJAEKCOM i (BBECTH MMsI MEPEMEHHOM, 3aTeM
HaKaTh KJIaBUIIYy <[>, 3aHECTH MHJEKC 1), pe3y/bTaT OKa3aH Ha pUCYHKe 50;

- BBIYHCIIATH 3HaYeHUE (PYHKIIMU MOKHO M OT OJTHOTO JJIEMEHTa BEKTOpa (PUCYHOK 5B)



[—1.5
3.5
—0.97
0.763
y(z\=
( ) 3.772
2.549

3.661 x =1.772 y (r ):3.772
2) 7] [ 2.980] 1 4
Pucynok 5. Beruncnenue ¢pyHKINU OT IEPEMEHHOM-BEKTOpa

7. PaccmaTpuBaemas B npuMepe (QyHKIMS UMeeT o0lacTh ONpeAeNeHHus X # 2, IpU

=] N Ul e L= D

BBIYHCIICHUU q)yHKLII/II/I OT 3TOro 3HAYCHHA CHUCTECMA IIOKAa3bIBACT, YTO IIPOHM30IILIA OH.H/I6Ka
(pucyHoxK 6).

y(2)="*

Pucynox 6. OmmOka npu BeIMUCICHUN (QYHKIIUA

OO0paboTaTh BO3HHKIIYIO OMIMOKY MOXHO C TIOMOIIBIO 0JIOKa OO0paOOTKH HUCKITIOYCHHIMA
try(pucyHOK 7), KOTOPBIA COCTOMT M3 JBYX 4YacTei: OJIOK, IIe pa3MeliacTCs BbIpaKCHHUE, B
KOTOPOM MOXKET BO3HHMKHYTh OINMOKAa, W OJIOK JUis BBIp@XKEHHUs (onerror), KOTOpOe
HE0O0XO/IMMO BBIBECTH Ha CTPAHUILy NPH BOZHUKHOBEHUHU OIMIMOKHU B TIEPBOM OJIOKE. DTO MOXKET
OBITh CTpOKa TEKCTa, KOHCTaHTa M Tmp. BcTraBka Onoka tryocymiecTBisercs uepes
naneaibMaTemMaTnka —IllporpaMMmpoeBaHme—>try.

try

on error

Pucynok 7. biok 06paboTKu UCKITIOYEHU I

B namem cinyyae uig yueta obiactu onpejeneHust GQyHKINN, HEOOXOJMMO CO3/1aTh HOBYIO
(GyHKIMIO, KOTOpas BBIUHCISETCS Kak yxke peanm3oBaHHas (QyHKIHsY(X)BO BceX Clydasx,
KpOMe TeX, Korja Bo3HHMKaeT ommoka (mpoucxoaut aenenue Ha 0). [Ipu genenun Ha 0 MOXHO
BBIBECTU KOHCTAHTY O€CKOHEUHOCTh (MaTeMaTMka — KOHCTaHTEI—>00) WU CTPOKY TEKCTa
«notdefined». Ha pucynke 8 nmokazaHo onvcanue (GyHKLIUHU U €€ BHIUMCIEHUE OT Pa3IMUHBIX

apTyMEHTOB.
#(2)=try Jet ,
(o f(z)=try —15
ylz v (=) 3.5
On error on error —0.97
” 00 “not defined” | 0.763
f (‘”;-)_ 3.772
£(3.5)=0.632 £(3.5)=0.632 2:549
3.661
—1.10%07 ,

a) f(2)=1-10 6) f(2)="*not defined” B) | 2.989]

Pucynok 8. Yuer o0nactu onpeneneHus B QyHKIHH
3apanme 2. Paccuumrarh TEIIONPOBOJHOCTh KPEMHHUS JUIsl 33JaHHOTO HWHTEpBaa

TeMrneparyp (BO3MOXKHBIM BUJ CTPaHMIIBI JUIsl JAHHOTO 3aJaHus MPHUBEACH B MpuiioxeHuu b).
KonuuecTBo pacueTHbix 3HadeHHi - 20, popMmysa BRIYUCIEHUS TETUIONPOBOIHOCTH:
Ao
t—t,
rae: Ag— TemIonpOBOIHOCTD s TEMIEpaTypsbit;

/1t:b'



to — Temmeparypa, paBHasa100K;
Ao — TemonpoBoIHOCTL KpeMHuus npu Temneparype 100K, pasnas 884 %;

b— koHcTaHTa, MoaOUpaeMas SKCIIEpPUMEHTAILHO, paBHa 33.
HalitTh MuUHHMMallbHOE, MaKCHUMaJIbHOE€ W CpPEIHEE 3HAYECHHE TEIUIONPOBOJHOCTH IS
3a/laHHOr0 MHTEpBaJla TEMIIEPATYp.
Ilopsinok BbINOJIHEHHS 1a00pPaTOPHOI padoThI
1. BcraBuTh pa3pbiB CTpaHULIBL.
2. BBectu koMMeHTapuil «3aganme 2. PacueT TeJIONPOBONHOCTY KPEMHUS
B 3aBUCUMOCTM OT TeMIepaTyps».

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

X

b:=33  \,:=884 t,:=100 A(t)=b
0
Pucynok 9. Onncanne KOHCTaHT U (HYHKIIMA
4. 3amaTh HayalIbHOE W KOHEYHOE 3HAYCHWE JUara3oHa TEMIIepaTyp, BBIYMCIHUTDH IIIar,
CUMTAsA, YTO TaOJMIIA 3HAUYCHNUH JTOJDKHA coniepkaTth 20 anemMeHToB (pucyHok 10)

ty

t,:=300 t,:=900 h:= L=31.579

Pucynok 10. [Tapamerps! pacuera

5. Co3nath nepeMeHHYIO-AHana3oH, B KOTOPYK OyIyT 3aHECeHbl 3HAUEeHUs TeMIeparyp,
OT KOTOPBIX HEOOXOIMMO BBIYUCIUTH TEIUIONPOBOAHOCTb. JlJIi 3TOr0 MOXKHO HCHOJb30BaTh
CJIEAYIOIIYI0 KOHCTPYKLHIO:

epeMeHHasI:“HauaJibHOe BHaueHMe, ClefyKlee BHadUeHMEe .. KOHeYHoe

BHadYeHne

B pe3ynbprare 1aHHOTO IPUCBAUBAHMS B IEPEMEHHYI0 3aHOCUTCS AUAla30H 3HAUYEHUH, OT
HAa4YaJIBHOI'O BHAUYEHUSIIOKOHeYHOTI'O, C IIIarom, BBIYUCICHHBIM IIO Q)opMyne:
cnepyKuee BHadYeHMe-HadvaJlbHOe BHaueHme. B Tabmune 1 mpuBeneHsl MpUMEpHI
WCITOJIb30BaHUs TAHHON KOHCTPYKIIUH.

Tabmuma 1
Dopmysa Pe3syabTatr
t=5,7..17 57 9 11 13 15 17
t=53..-5 531-1-3-5
t =10,15..30 101520 25 30

Jns  ¢dopmupoBaHMs JuanazoHa TeMIepaTyp B 3aJaHHOM HMHTEpBalie HCIOJIb3YyeTcs
dopmyna, npuBeeHHas Ha pucyHke 11

tzzthtl—“h..tz

Pucynox 11. @opmyna ans GpopMUpOBaHUs AUaNa30HA TEMIIEPATYP

6. Beruncnuth 3HaueHUss (QYHKIMHUA(E)Ans cOpMHPOBAHHOTO JHara3oHa TeMIeparyp,
TaK)Xe BBIBECTH 3HAUCHUS TEMIIEPATyp, XPAHAIIMXCS B IEPEMEHHOW t, pe3yibTaT MOKa3aH Ha
pucyHke 12.




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

Pucynok 12. 3HaueHus TEIONPOBOJHOCTH JJIs 3aJaHHOTO HHTEpBaJla TEMIIEPATYP.

7. Cnenyer OTMETHUTb, YTO BBIYMCIIEHHAs TaKUM 00pa3oM (DYHKIHS, XOTb U BBIIJIAUT Kak
BEKTOp, BEKTOPOM HE SIBJISETCS: HENb3sl 0OpaTUTHCS K OTIENBbHOMY 3JIEMEHTY BEKTOpa, HENb3s
OPUMEHATHh QYHKIMU U1 MaTPUILL U BEKTOPOB.

Bekropa m MaTpuiel MOTYT OBITH COPMHPOBAHBI HAa OCHOBE JWCKPETHBIX (PYHKIUH OT
CBOMX WHJIEKCOB, JJAaHHOE CBOMCTBO MOKHO IPUMEHHTH JUISI TOTO YTOOBI COXPAaHUTH PE3YJIbTaThI
BBIYUCIICHHSI 3HAYSHHS TETUIONPOBOIHOCTH A B BHUJE BeKTOpa. [t 3TOro Heo6xo1mmo:

- cO37aTh Mana3oH U3MEHEHMs HHIEKCA!

j:=10..19

- mpeobpaszoBaTh (HOPMYITy BBIUMCICHUS TEIJIONPOBOJHOCTH OT TEMIEPATYPHI B POpMYITy
BBIYMCIICHHS TEIUIONPOBOJHOCTH OT HMHJAEKCA 3JIEMEHTAa B BEKTOpPE TEMIIEpaTyp: JIEMEHTY C
uHaekcoM (0 COOTBETCTBYET Temmeparypa t;, 3JeMEHTy ¢ uHaekcoM 1 —t; + h, aneMeHTy ¢

uHaeKkcoM 2 —t; + 2 - h, 3JIEMEHTY C UHJAEKCOM I—t; + 1 - h, B pe3yibTaTe UMEEM:
Ao . Ao
t=t,+i-hl=l=b————
t_to t1+l'h_t0

- 3aHecTH (POpMYIly BBIUMCIICHUS BEKTOpa-3HauYeHUI QYHKIMUL; Ha CTpaHMILY U BBIBECTH

At:b'

pe3yabTaT (pucyHok 13a), mpuBBOJE HHIEKCOB UCIIOJIb30BaTh CUMBOIS [>.

9. Jlamee MOXHO BBIYHMCIWTD MaKCHMaJlbHOE, MHHUMAJIBHOEC M CpEIAHEE 3HAUCHHS
GYHKIMM Ha 3aJaHHOM MHTEpBalle  TEMIlEpaTyp, wHcnonb3ys ¢yakoud  max( ),
min( ), mean( )cooTBeTcTBEHHO (pHCyHOK 130).



j:=0..19
. Ao
i ti+hj—1

BekTop 3HaUEHMIA

[145.86 |

125.97

110.854
98.976
89.308
81.51
74.901
69.284
64.45
60.247
56.558
53.205
50.388
47.782
45.432
43.302 max (L)=145.86
41.363
39.501 min (L)=58.344
37.964

2) | 36.465 | 6) mean (L)=89.79

Pucynox 13. Pe3ynbpTaThl BHIYHCICHUH a) BEKTOP 3HAUCHHUH (DYHKIIUH TETUIONPOBOAHOCTH;

0) mprMeHEeHHEe BEKTOPHBIX (PYHKIIUH.

3aua1me 3. CpaBHI/ITB paCdYCTHBIC 3HAYCHHUA TCINIOIIPOBOJHOCTH, BBIYMCIICHHBIC II0

dopMyne B MpeAbLAyIIEM 3aJaHUM, CO 3HAYCHHUSIMH, IMOJYYECHHBIMH SKCIIEPUMEHTAIBLHO
(Tabmuma 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 35,9
1000 31,2
1100 28,5
1200 25,7
1300 24,6
1400 23,5
1500 22,8
1600 22,1

Hnst aToro:
1. Beruncnuth 3HaYEHUST TETUIOMPOBOJTHOCTH TIO (popMyIie U3 MPEABIAYIIETO 3aJaHus s
MPUBEICHHOTO B Ta0IHIIEe JUAMa30Ha TEMIIEPATYP.
2. [locunTaTh OTHOCUTEIBHYIO MMOTPEIIHOCTH BBIYUCICHUN TIO (hopmyie:
_ |, — x|

é -100%

Xn
Ille: X — OllecHUBaeMas BEJINYMHA;
X;— €€ JIENCTBUTENLHOE 3HAYECHUE.

3. HaiiTn MUHUMATBHYIO 1 MAaKCUMAJIBHYIO TIOTPEITHOCTh BHIYMCIICHHH.



4. Cnenath BBIBOJ O MaKCHUMAJIbHOW TOTPEIIHOCTH B PAaCU€THOM HMHTEpBAJIE TEMIIEPATyp
(m71st IpeABLYILEro 3aaHus).

Bo3MOHBIN BUJ CTpaHULBI JUISl JAHHOTO 3aJaHus PUBEIEH B MPUIIOKEHUN B.

IHopsiiok BbINOJHEHNS J1a00PATOPHOI PadoThI

1. BcraBuTh pa3pbiB CTpaHULIBI.

2. BBectu koMMeHTapuii «3agmanme 3. CpaBHEeHUME C DKCIEPVMEHTAJIbHEMU
IOIAHHBIMIV».

3. 3amarh HayallbHOE ¥ KOHEYHOE 3HAYCHHUS Hara3oHa TeMIepaTyp, Iar 1o TeMIieparype
(pucynok 14)

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

Pucynok 14. HauanbHasi, KOHeUHas TeMIieparypa, mar

4. Ilonyuntps A;pacueTHble 3HAYEHHUS TEIJIONPOBOJHOCTH B BHUAE BeKTOpadyHKIUH,
KOJIMYECTBO DJIEMEHTOB B BEKTOpE 15, KaK M KOJIMUYECTBO CTPOK B IKCIIEPUMEHTAIBHON TabunIe
(pucyHok 15).

1:=0..14 A_::b-#].
i t,+hei—t,

PrucyHok 15. @yHKIMS I BEIYUCICHUS PACUETHBIX 3HAYESHHUH TEIIONPOBOIHOCTH

5. IMnopTupoBarh SKCIIEPUMEHTAILHBIE 3HAYEHUS TEIUIONPOBOJHOCTH W3  (paiiia
ExcelLab_2.x1sx. Jlns sToro:

- BCTaBHTh HMs IIEPEMEHHOM, KyJa HY)KHO 3aHECTH 3HAYEHHsS OSKCICPHUMEHTAIBHBIX

JAHHBIX, U BBECTU CUMBOII «:» (pUCYHOK 16)

Pucynok 16. BcraBka umenu pyHkuuu

B

- IepeiiTH Ha MaHells BBOK/BEBOK, KIMKHYTh N0 THKTOrpaMmMe READEXCEL -
- B OTKpBIBIIIEMCS OKHE 331aTh (prcyHok17a):
MMst darina (4epes KHONKY 0030p) - ...\Lab 2.xlsx
Cronbus! (CTONOEII, T/Ie PACTIONOKEHBI DKCIIEpUMEHTaNbHbIE T1aHHbIe) — B-B
CTpoxm (CTPOKH, I/I€ PacloOKEeHbl IKCIEPUMEHTaIbHbIE JaHHbIE) — 36-50
[Tocne kiuka Mo KHONKe BecTaBMTh, HAa CTpaHUIly OyAeT BCTaBlieHa (YHKIUS UMIOPTa

(pucynok 176).

() READEXCEL =RICH X"

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

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

MpeagapHTensHaii npocHeTR: 100% = 0] 0

i A E C D £ F

26.52 3.19066147 9.9999999¢ | 0.10

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

149/ 1500 228 20837142 8.6000225!

task_1 task 3 T3

a)l L Bcrasue Otmena 6)
L.:=READEXCEL(“.\Lab_2.xlsx”, “task_1!B36:B50”)

Pucynoxk 17. UmMnopT naHHbIX a)popMupoBanue GyHKIIMH UMIIOPTa 0) pe3yabTaT



6. BeiBecTH u moamnucath 3HaYEHUS PACYETHBIX M AKCIIEPUMEHTAIbHBIX JaHHBIX (PUCYHOK

18).

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

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

Pucynox 18. BekTopa pacueTHBIX U IKCIIEPUMEHTAIBHBIX JaHHBIX

7. BbIYMCIUTH NOTPEIIHOCTD BEIYUCIICHUS 110 (hOpMYIIe, Ui 3TOTO:

- IIOCYUTaTh NOTPEIIHOCTh 0Oe3 HCHonb30BaHMs (yHKIMHM MOIynb pUCYHOK 19a
(MTOCKOJIBKY OHA OIpeJeNieHa TOJIBKO JUIS CKAISPHBIX 3HAYCHUI, B HAILIEM Cllydae BBIYMCIICHUS
OCYILIECTBIISIOTCS C BEKTOPaMH);

- TpeoOpa3oBaTh pe3yibTaT B MPOLEHTHBIA (opMmaT, A ITOrO MEpPEeUTH Ha MaHeIb
dopMaTupoBaHMe ¢opMys u BMecTo OBmero ¢opmara BbOpaTh (popmaTr IIporeHT

B 8 ] N
SO00000 % [MPOUERT) - payoke yCTAHOBHTH BBIBOJ UHCHIA C ABYMs 3HAKAMU TOCHE 3AISTOH C

0.58 (2)

MOMOIIIBIO 3JIEMEHTA CIHUCKa , pucyHok 196.

HOFpELLIHOCTb BeIYMCNEHWNA

—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 Le—4_ —1.57?.5
Le ~0.039 Le —3.890%
—0.024 —2.36%
—0.032 ~3.19%
0.012 1.18%
0.045 4.51%
0.086 8.61%
N | 012 | ) | 12%

Pucynox 19a. Beruncnenue norpenHocTu: a) B o0uieM ¢popmare; 6) B IpoLieHTHOM (dopmare.
- MPUMEHUTHh (QYHKIMIO MOIYJb JUISl KaXJIOTO dJIEMEHTa BEKTOpa, 3TO MOXHO CIelNaTh,

UCHONB3YI0 (hOpMyNy, NMOKa3aHHYIO Ha pucyHke 20, Takke HEOOXOJMMO YCTaHOBHUTH IS
3HaYeHUH MPOLIEHTHBIN pOpMaT U J1Ba 3HAKA I1OCIIE 3aMATOH.



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

Pucynok 20. [lorpemHocTs BoIYMCIEHUN: 0) HHTEPBAJI U3MEHEHUS TEMIIEPATYP.
8. BBIUMCINTH MAaKCHMAJIbHYIO U MUHUMAJIbHYIO IOIPEIIHOCTh (pUCYHOK 21)

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

Pucynok 21. MakcuManbHas 1 MUHUMaJIbHAs! IOTPELIHOCTh BHIYUCICHUI

9. Ilpoananm3upoBaB TabJIHILy C MOTPEUTHOCTSIMH (IIPEIBAPUTEIILHO MTOKA3aB PAIOM C HEH
MHTEpPBaJl U3MEHEHUS TEMIIEPATYP, KaK MTOKA3aHO Ha pUCYHKE 21), MOXKHO cIeaTh ClEAyIolue
BBIBO/JIbI:

- IpHU TemIieparypax MeHbIux ik paBHeIX 100 K npeanoxxennas pacuetnas gpopmyna He

MOJKET MCIOJIb30BaThCS ISl BBIYMCIICHUS TEIUIONPOBOAHOCTH;

- npu Temmneparypax Oonpmux 200 K u menpmmx 1500 K norpemHocts He npeBblIaeT
5%, TO ecTb B JaHHOM Juana3oHe (opMysa JOCTaTOYHO XOPOIIO COOTBETCTBYET
HKCIIEPUMEHTAIbHBIM JaHHBIM;

- Ipu TemnepaTtypax MeHbIux win paBHbIX 200 K, a Taxoke Oonbmux wim paBHbix 1500 K
NOTpemHocTh npesbimaer 12%, 1o Gopmyiny BBIYHMCIEHUS TEIUIONPOBOJHOCTH HEOOXOANMO
YTOYHUTH ISl TaHHOTO JTMana3oHa TeMIleparTyp.

[10.5% | [ 200]
1.45% 300
0.98% 400
4.29% 500
4.82% 600
4.29% 700
1.25% 200

A,;::abs(ﬂg): L57%| t:=t,+i-h=| 900
3.89%| ° 1000

2.36% 1100

3.19% 1200

1.18% 1300

4.51% 1400

8.61% 1500

[12% | [ 1600 |

Pucynok 21. JlanHble 1715 aHAIM3a IOTPELIHOCTEN
CaMoOCTOSITeIbHO peanu3yHTe BBIBOJ PEKOMEHJAIMH IO HCIOIb30BAaHUI PacCUeTHON

(GopMyIbI ISl TEIJIONPOBOJHOCTH B 3amaHuu 2 (¢ momolbio Onoka if), BcTaBuB €€ mocie

BBOJIa IPAHMUII JUaa30Ha TEMIEPATyp.



Kpurtepuu oueHKkH TeKylen aTTeCTAllUU CTYICHTOB
KpuTtepuu o1leHKH YCTHBIX ONIPOCOB:

v' 100-85 GamioB BBICTABISETCS CTYAEHTY, €CIIM €r0 OTBET IOKA3bIBACT
IpOYHbIE 3HAHUS OCHOBHBIX TOJOXEHUM M3y4yaeMoro pasfesia JUCIUILINHB,
OTJMYaeTCs TIyOWHON M TOJIHOTOW PACKPBITUS TEMBI, CTYACHT TIOKa3bIBAaET
CBOOOJTHOE BJIAJICHUE TEPMHUHOJIOTMUECKUM amnmnaparoM; YyMEHUE OOBICHATH
HAa3HAUYEHUE W OCHOBHBIE BO3MOXHOCTH H3Y4YaeMbIX HH(OPMAIMOHHBIX
TEXHOJIOTHIA; JeNaTh BBIBOABI U 0000IIEHUS, JaBaTh apIyMEHTUPOBAHHBIE OTBETHI,
MPUBOJUTH MPUMEPHI U3ydaeMbIX WH(OPMAIIMOHHBIX TEXHOJIOTUH; 00yUaromuncs
CBOOOJHO BIIAJICET MOHOJIOTHYECKOM peublo, JOTHYHOCTHIO U
MIOCIIEZIOBATEIHLHOCTRIO OTBETA; YMEET alTOPUTMHUUYECKU OMHCHIBATH MpoOIeMy U
JTaHHBIE U3 BBIOPAHHOM MPEeIMETHON 001acTH.

v 85-76 GalIoB BBICTABIIACTCS CTYAEHTY, €CIH €r0 OTBET, OOHAPYKHBAET
IpOYHbIE 3HAHUS OCHOBHBIX IOJOXEHUH H3y4yaeMoro paszjesia JUCIHUILINHBL,
OTJIMYAETCs TIyOMHOM M MOJHOTON PAacKpBITUSA TEMBbI; O0YUYaIOUIUIICs MOKa3bIBAET
BJa/ICHHE TEPMHUHOJOTHYECKUM annaparoM; yMEHHE OOBSACHATh Ha3HAu€HUE U
OCHOBHBIE BO3MOXXHOCTH H3Yy4aeMbIX HH(DOPMAIMOHHBIX TEXHOJOTUM; JeNaTh
BBIBOJIBI W 00OOIIEHHWsA, [aBaThb AapryMEHTHPOBAHHBIE OTBETHI; CTYACHT
JEMOHCTPHUPYET CBOOOHOE BIIAJICHHE MOHOJIOTUYECKOW PEUbi0, IOTUYHOCTHIO H
NOCJIEZI0BATEIBHOCTRIO OTBETA; YMEHHE aITOPUTMUYECKH OMUCHIBATH MPOOJIeMy U
JaHHbIE U3 BbIOpaHHOM mpeaMeTHOM oOmactu. OJHAKO JOMYyCKaeTcsl OJHA - JIBE
HETOYHOCTH B OTBETE.

V' 75-61 Gajur BEICTABIIAETCSA CTYJEHTY, €CIIM €0 OTBET, CBUIETEIBCTBYET B
OCHOBHOM O 3HAHMU OCHOBHBIX TOJIOXXEHHH H3ydyaeMoro pasieia AUCIUTLIINHBI,
OTJIMYAETCSl HEJOCTATOYHOW TJIyOMHOW M TOJHOTOM PACKPBITUS TEMbI, 3HAHHEM
OCHOBHBIX BOIIPOCOB TE€OPHH; €l1a00 C(HOPMUPOBAHHBIMU HABbIKAMHU OOBSICHEHUS
Ha3HAYCHHWE W OCHOBHBIE BO3MOXKHOCTHM HM3y4aeMbIX HMH(DOPMAIIMOHHBIX
TEXHOJIOTHI; HEJOCTaTOUYHbIM YMEHHEM [1aBaTh apryMEHTHPOBAHHbIE OTBETHI U
OPUMEHATh U3y4aeMbIX MH()OPMAIIMOHHBIX TEXHOJOTHH ; CTYJEHT HEAOCTATOYHO
BJIa/IEET MOHOJIOTUYECKOM Peublo, JIOTUYHOCTHIO U MOCIIE0BATEIbHOCTHIO OTBETA.
JlormyckaeTcsi HECKOJIBKO OITMOOK B COJIEPIKaHNUU OTBETA; CTYJIEHT JEMOHCTPHUPYET
HEYMEHHE AaJTOPUTMHYECKHA OIMCHIBaTh NpoOJieMy JaHHBIE W3 BBIOpaHHOU
npeaMEeTHON 00JIacTH.

v' 60-50 GaymIoB BBHICTABISETCS CTYAEHTY, €CIIH €0 OTBET, OOHAPYKUBACT
HE3HaHUE MPOIIECCOB OCHOBHBIX MOJIOKEHUH H3y4yaeMOro pasfesia JUCIUILINHBL,
OTJIMYAETCS HETIIYOOKHM pPACKPBITUEM TEMbl; HE3HAaHWEM OCHOBHBIX BOIPOCOB
TEOpUH, HEeC(HOPMHUPOBAHHBIMU  HABBIKAMHM  HCIIOJIb30BAHHUA  H3Y4aeMBbIX
WH(POPMAITMOHHBIX TEXHOJOTHH; HEYMEHHEM J1aBaTh apryMEHTHUPOBAHHBIC OTBETHI,



CllabbIM BJIAJICHUEM MOHOJOTHYECKONW pEeYbl0, OTCYTCTBHEM JIOTHUYHOCTH H
nocie0BaTeabHOCTH. JlomycKaloTes cepbe3Hble OIIMOKU B COACPKAHUH OTBETA;
CTYIEHT JEMOHCTPUPYET HEYMCHHE aITOPUTMHYECKH OIHUCHIBATH BBIOPAHHYIO
MpEAMETHYIO 00J1aCTh.

Kpurtepuu oneHku Tecra

Ouenka IIpoueHT BHINOJIHEHUSA
HEYIOBJIETBOPUTEILHO <50%
YAOBJICTBOPUTEILHO 50%-64%
XOpOUIO 65%-79%
OTJIMYHO 80%-100%

Kpurepuu oueHku pacyeTHo-rpapuyeckoin padoTbl

v' 10-8 GamioB BBICTABIAETCSA CTYACHTY, €CIH CTYIEHT IOJHOCTBIO
BBITIOJIHUJT pacuéTHO-Tpaduyeckoe 3ajanne. GakTUuecKux OmUOOK, CBA3AHHBIX C
MOHUMAaHUEM TMPOOJIEMbI, HET; BBIMOJHEHBI BCE HJTalbl pealu3allid 3aJaHui;
CEMAHTUYECKUX M CHHTAKCHYECKHMX OIIMOOK B MpOrpaMmax HET; BbIJEPKaHbI
npasuia opopmieHus 3agaHui. [Ipu 3ammuTe CTYIEHT OTBeYaeT Ha BCE BOMPOCHI
IpenoaaBaTers.

v’ 7-6 GamioB — paboTa BBIIOJHEHA ITOJHOCTBIO; €CTh HE3HAYUTEJIBHBIE
MOTPENTHOCTU MPU pean3aliid OTACIbHBIX AJEMEHTOB 3aJaHui, B MporpaMmax
uim B ¢opMmynax; BbIAEpKaHbl TpaBwia odopmiieHust 3aganHuil. [lpu 3ammre
CTYJIEHT OTBEYAET Ha BCE BOMPOCHI MPEMOIaBaATEIIS.

v' 5-4 Gamra — pabora BBIIOJHEHA IOJHOCTHIO, €CTh OLIMOKH IIPH
peanu3anuu OTIEIBHBIX dJIEMEHTaX 3aJaHuil, B MporpaMMax Wid B 0GOpMIICHHH,
CBSI3aHHBIC C HETIOHMMaHUEM (POPMYITUPOBKH 3anaHus. [Ipu 3ammre CTyIEHT HE
OTBeUaeT Ha 1-2 Bompoca npenoiaBaTesis.

v' 1-3 Gaia — paboTa BBITOJIHEHA HE MOJHOCTHIO. JIONYINEHBI OIIHOKU TPH
peanu3aluy HECKOJIbKUX 3aJIaHui, B MMPOTpaMMax WK B 0()OPMIICHUU, CBS3aHHBIC
C HEyMEHHEM HCIO0JIb30BaTh HHCTPYMEHTOB MH(POPMAIMOHHBIX TexHoJorui. [Ipu
3alUTe CTYICHT HE OTBEYaeT OoJjiee, YeM Ha 2 BOIpoca MpernoaaBaTels.

Kpurepuu ouenku 1adoparopHoii padoTsl
v" 10-8 6amIoB BBICTABISETCSA CTYIEHTY, €CIIM OH BBIIOJHUI BCE 3aJaHMS
71a00paToOpHOI pabOThI, B TOM YHUCJIE U CaMOCTOATENIbHbIC. DAaKTUYECKUX OIIMOOK,
CBS3aHHBIX C TIOHMMAaHHEM MPOOJEMBbI, HET; CEMAaHTUYECKUX U CHHTAKCUYCCKUX
OImMOOK B TpOrpaMmax HET; BCE MHCTPYMEHTHI M3y4aeMbIX WH(OOPMAIMOHHBIX
TEXHOJOTHM HCMONb3yIOTCsl BepHO. [lpu 3ammre CTyaeHT oOTBeyaeT Ha BCe
BOTIPOCHI IIPETIOAaBaTEIIsI.



v’ 7-6 OamnoB — paboTa BBIIOJHEHA IOJHOCTHIO; CTYAEHT BBITOIHMI BCE
MIPEIIOKEHHBIC B TAOOPaTOPHOM paboTe 3aaHusl, OJTHO CAMOCTOSATEILHOE 3aaHHE
peann30BaHO HE /IS BCEX MCXOMHBIX JAHHBIX WJIM €CTh TIOTPEIIHOCTH B KOJIE; BCE
WHCTPYMEHTHI M3ydaeMbIX WH()OPMAITMOHHBIX TEXHOJIOTHHA HCIOJIB3YIOTCS BEPHO.
[Ipu 3ammTe CTYJICHT OTBEYAET Ha BCE BOMPOCHI MPETo1aBaTesl.

v’ 5-4 Gamna — paboTa BBIIOJHEHA IOJHOCTBIO. JIBa CaMOCTOSATENLHBIX
3aJIaHUsl PeajM30BaHbl HE JIJI1 BCEX BXOJHBIX JIAHHBIX WJIM €CTh 3HAYUTEIIbHBIC
MOTPEIIHOCTH B KOJE, YacTh HMHCTPYMEHTOB H3ydyaeMbIX HWH()OPMAIIMOHHBIX
TEXHOJOTHI HCIONIb3YIoTCA HeBepHo. [lpu 3amuTe cTyneHT He oTBedaer Ha 1-2
BOITPOCA MPETO1aBaTEeIIs.

v’ 1-3 Gara — paboTa BBHINMOJHEHA HE MOMHOCTHIO. CaMOCTOSTEIbHBIE
3a7laHUs  HE BBINIOJIHEHBI WJIHM CTYJAEHT JIGMOHCTPUPYET cjaboe BIIaJICHHUE
WHCTPYMEHTAMH HM3y4aeMbIX HH(POPMAIIMOHHBIX TexHoysorui. Ilpm 3ammure
CTYJICHT HE OTBeYaeT OoJiee, 4eM Ha 2 BOIIpoca Iperno1aBaTeris.

Kpurepuu BoICTaB/IeHHS OLCHKHU CTYACHTY HA JK3aMeHe 0 AMCUHUILIMHE
«HdpopManoOHHbIE TEXHOJIOT M)

Banisl Ounenka
(pefiTuHTOBOM | JIK3aMeHa/3adeTa TpeGoBanus Kk ¢(pOpMUPOBAHHBIM KOMIIETEHUMSAM
OIICHKH) (cTraHmapTHas)

86-100 «OTIUIHON/ OreHka «OTIMYHO» BBICTABISETCS CTYJEHTY, €CIH OH IITyOOKO
«3aYTCHO» U TPOYHO YCBOWJI IPOTrpaMMHBIM Marepuana IO OCHOBaM
MH(OPMaLMOHHBIX TEXHOJIOTH, HCYEPIIBIBAOIIIE,
MIOCJIEIOBATEIbHO, YETKO U JIOTUYECKH CTPOMHO €r0 M3JIaraer,
yMEET COCTAaBIIATh AITOPUTM PELICHUS 3a/1a4M, pEaln30BbIBAaTh
ee B BHIOpaHHOM IPOTrPaMMHOM IAKETE, a 3aT€M BBIIIOJIHUTH €€
JOKYMEHTUPOBAaHUE, CBOOOJHO CIpAaBISIETCS C 3ajJadami,
BOIIPOCAMM M APYTMMH BUJAMU NPUMEHEHHUs 3HAHUU, IPUYEM
HE 3aTPYAHSETCA C OTBETOM IPHU BUJOW3MEHEHUH 3aJaHUM,
CBOOOJTHO HCHOJB3YeT KOMIBbIOTEp A cOopa M aHaiM3a
JAHHBIX, BbIOMpaeT >(PPEKTUBHBIN anropuT™M 00pPabOTKU
uHpOpMaLKH, MPaBUIbHO 00OCHOBBIBAET MPUHATOE pEIlEHHE,
BIIQJICET  PA3HOCTOPOHHUMH  HAaBBIKAMH W NPHUEMAMH
BBIIIOJIHCHUS IIPAaKTUYECKUX  3a]ad, CBS3aHHBIX  C
MPOEKTUPOBAHMEM M peaju3aluell MporpaMMm B 00JacTH
npodeCCHOHATBHON AeaTeNbHOCTH. MUHUMAaNbHAS OLIEHKa, 3a
BCE BBINIOJHEHHBIE HA NPAKTUYECKHUX 3aHATUAX 3aJaHUS —
OTJIMYHO. IlocemeHne NMpakTUYECKUX 3aHATUN HE MEHEe
80%.

76-85 «xopoutoy! OlLleHKa «XOpOIIO» BBICTABISIETCS CTYJEHTY, €CJIM OH TBEPJIO
«3a4TEHOY 3HAeT MaTepual Mo OCHOBaM WH(OPMAIMOHHBIX TEXHOJIOTHH,
rpaMOTHO M 1O CYHIECTBY H3Jaraer ero, He JOomyckas
CYIIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOMPOC, MPABUIBLHO
MPUMEHSAET TEOPETUYECKUE IMOJIOKEHUS TpPU  pEelIeHUH
MPaKTUYECKHUX  BONMPOCOB M 3a7a4, CBA3AHHBIX C
MIPOCKTUPOBAHUEM W peaju3aleil  3aaau B o0nacTtu




Bbanasl
(peiTuHTOBOM
OIICHKH)

Onenka
’K3aMeHa/3a4yeTa
(crangapTHasi)

TpeboBanns k chopMHPOBAHHBIM KOMIETEHIUSM

poeCCHOHAIBHON ACATEIIPHOCTH, BIAACET HEOOXOIUMBIMHU
HaBBIKAMM U TPUEMaMHU HMX BBIIOJHEHUSI C HCIOJIb30BaHUEM
HH(pOPMAITMOHHO-KOMMYHHKAITMOHHBIX CPEICTB.
MuHuMalnbHast OLIEHKA, 32 BCE BBHITIOJIHEHHBIEC HA TPAKTUYECKUX
ansaTusax 3aganus — XOPOIIO. Ilocemienne npakTUYECKUX
3aHsThi He MeHee 70%.

61-75

«y0081emeopum
envroy!
«3aUTCHO

OlLleHKa «YJOBJICTBOPUTEILHO» BBICTABIICTCS CTYICHTY, €CIH
OH MMEET 3HAHHUS TOJBKO OCHOBHOTO Marepuana B o0JacTu
WH(POPMAIMOHHBIX TEXHOJIOTHH, HO HE YCBOWJI €r0 JeTajeH,
JIOTTyCKaeT HETOYHOCTH, HEI0CTATOYHO MpaBUIIbHbIC
(GhOpMYIUPOBKH, HAPYIICHHUS JJOTUYECKON TTOCIICIOBATEIHHOCTH
B HU3JIOKEHUU TMPOTPAMMHOTO MaTepHaya, HCIBITHIBACT
3aTpyJHEHHUs] TPU  BBIIOJHEHWU TPAKTUYECKUX  padoT,
CBSI3aHHBIM C PEIICHUEM 33J1a4 U MPUMEHEHUEM CTaHIApPTHBIX
MaKeTOB B 00JIaCTH CBOEH MPO(ECCHOHAIIBHON NESITEIbHOCTH.
MuHuManbHast OleHKa, 32 BCE BHITIOJIHEHHBIC HA TTPAKTUYECKUX
3anaTusx 3aganus — YJOBJIETBOPUTEJIBHO. Ilocemenue
IIPAKTUYECKUX 3aHATUN He MeHee 60%.

0-60

«Heyooenemeopu
menvHoy!
«He3aUmMeHO»

OuLeHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYHEHTY,
KOTOpPbI HE 3HAET 3HAYUTEIIBHOM YacTH MPOrPAMMHOIO
MaTepuaiga IO OCHOBaM HWH(OPMALMOHHBIX TEXHOJIOTHH,
JIOITYCKaeT CYILECTBEHHbIE OLIMOKH, HEYBEPEHHO, ¢ OOJIBIIUMU
3aTpyJHEHHUSIMH BBIMIOJIHSAET MIPAKTUUYECKHE PabOThI, CBS3aHHbBIE
C peleHueM 3aJad B IporpaMMmHbIX nakerax. OleHka
«HEYAOBIETBOPUTEIIBHO» CTABUTCS CTYJIEHTaM, KOTOpBHIE HE
MOTYT TPOJOJKUTH OOydeHHEe Oe3 MOTOJHUTEITBHBIX 3aHSATHI
110 COOTBETCTBYIOLIEH TUCIUIUIMHE.




