IIPUJIO)KEHUE K PABOYEU ITPOI'PAMME JIUCL]UIT/IUHB]

MMHUCTEPCTBO HAYKU U BBICIIIET'O OFPA30BAHIMSA POCCUNCKOU
OEJIEPALINN

(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BhIcIIero oOpa3oBanust «HoBOCHOUPCKUIT rocyapCTBEHHBIN
APXUTEKTYPHO-CTPOUTENbHBIN yHUBEpcUTET (CHOCTpUH)»

Kadenpa npukjiagHoii MaTreMaTuKu

[OKYMEHT MOANMCAH
%; 3NEKTPOHHOW NOAMUCHIO

Ceptudmkat: 41EOED25EA33E6F1A454F26B330C6026
Bnapeneu: bensieBa Enena MaenosHa
[JewicTBUTENEH: : ¢ 24.03.2023 no 16.06.2024

®OHJI
OLIEHOYHBIX CPEJCTB

MO YYEBHOM JUCHUATIJIVHE

HHd)ODMa]_II/IOHHI)IG TCXHOJIOTHH

39.03.01 Comumonorusa

DKOHOMHUYECKASI COLIMOIOTHS




1. ®opmupoBaHue KOMIETeHIHI, KPpUTEPHH OLIEHMBAHUA KOMIETEeHIHI, IIKAJIbI OLleHNBAHUSA
OuenunBanne (HOpMHPOBAHMS KOMIETEHIMH MPOM3BOJHUTCS Ha OCHOBE IOKa3aTelel OICHUBAHWS,
yKa3aHHBIX B 11.2.2 paboueil mporpaMmbl IUCIUTLTHHBL.
CBs3p KOMIETEHINH, UHIUKATOPOB JOCTH)KEHHsSI KOMIICTEHIIMH M TOKa3aTenell oleHuBaHus (pe-
3yJIbTATOB OOYUYEHHS 0 JUCLIUIUIMHE) PUBEIeHa B 11.2.2 paboyeil mporpaMmbl IUCIUILTAHBI.

1.1 @opmuposanue komnemenyuu
OneHnBaHUE YPOBHS OCBOCHHSI O0YYarOIIMMCS KOMIIETEHIUN OCYIIECTBISETCS C MOMOILBIO (opM
IIPOMEXYTOUHOM aTTecTalMy M TEKYLIEro KOHTpoJil. POopMbl IPOMEKYTOUHON aTTECTAllUU U TEKYLIETO
KOHTPOJISI YCIIEBAEMOCTH T10 TUCUUIUIMHE, C TOMOIIbIO KOTOPBIX MPOU3BOIAUTCS OILICHUBAHHE, YKa3aHbl B
yueOHOM 1ane u B 11.4.1 paboueit mporpaMMbl AUCHUTUINHBL
B pesynbTate ocBOEHUS NUCUUIUIMHBI Y 00yYaromerocs A0KHbBI ObITh COPMUPOBAHBI KOMITETEH-
[UU:

HaumeHnoBaHue kaTeropuu Kox n HauMeHOBaHUE KOMIIETEHIIUH
(rpynmel) KOMIETEHIMH

HNupopmaninoHHo- OIIK-1. CnocoGeH moHUMaTh MPUHIUIBI PA0OTHI COBPEMEHHBIX HH(OP-
KOMMYHHMKAIIMOHHAsE Tpa- | MallMOHHBIX TEXHOJOTHH 1 UCIOJIb30BaTh UX JUI PELISHUs 3aj1a4 Mpo-
MOTHOCTh TIpU peleHHH | (HeCCHOHAIBHON AEITEIBHOCTH.

npodecCHOHATIBHBIX 3a]a4

1.2 Kpumepuu OYEeHUBAHUA Komnemem;uﬁ U wKajlvbl OUEeHUBAHUA
HpI/I IIpOBCACHUHU HpOMC)KYTO‘IHOI‘/‘I arTecranuu B (bopMe zadema HCIOJIb3YCTCs LIKaJla OLICHHBA-

HUS: «HE 3aU4TEHO», «3aUTEHOY.

IToka3zaTensiMu OLICHMBAHUS SIBJISIFOTCA 3HAHUS, YMEHHS U HaBBIKM OOYYalOLIErocs, MOJTy4YEeHHBIE
IIPU U3YYECHUH JUCLUIUINHBI.

Kpurepusimu o1ieHUBaHMS TOCTUKEHUS ITOKA3ATENNECH SABIISIIOTCSA:

IToka3arenn

Kpurepuii onenuBanus
OLICHUBAHUs

3HAHUSI TEPMUHOB, ONIPEJCICHUIN, TOHATHI;

00bEM OCBOEHHOTO MaTepHaia, yCBOCHUE BCEX TEM, Pa3/IeNIOB AUCITUTUINHBI,
3HaHus MIOJIHOTA, CHCTEMHOCTb, IIPOYHOCTH 3HAHMUIA;

MPAaBWJILHOCTH OTBETOB Ha BOIPOCHI;

YETKOCTh M3JIOKEHHSI U3YYEHHOI0 MaTepuana;

CTEIIEHb CAMOCTOSTEIbHOCTH BHIIIOJIHEHUS ASUCTBUS (y'MeHI/ISI);
OCO3HAHHOCTh BBIIOJIHEHUS JCHCTBUA (YMCHI/IH);

YMmenus YMCHHUEC aHAJIM3UPOBATH H3y‘leHHHI>i MaTcpHuall;

YMCHUC BBI6I/IpaTI) MCTOAHWKY BBINTOJIHCHU S 3aaHWs,

YMCHUC BBITIOJIHATL 3aJaHUA pa3m/1qH0171 CJIOKHOCTH;

HaBBIKH CAMOIIPOBEPKHU, KaueCTBO C(HOPMUPOBAHHBIX HABHIKOB;

HAaBBIKM aHAJIN3a PE3YyJIbTATOB BBINOJIHEHUS 3aJaHNI, PEIICHHS 3a/]1a4;

HAaBBIKH MPEJICTABIICHUS PE3YJIHTATOB PEIICHUS 33/1a4, Ka4eCTBO O(popMIiIeHHS 3a1a-
HUM;

HABBIKM OOOCHOBAHUSI BHIMIOJTHEHUS 3a/IaHUH, PUHSATHUS PEIICHHIA,

OBICTPOTA M KAYECTBO BBITIOJTHEHUS 3a/IaHUIA.

HaBbeiku




2. TunoBble KOHTPOJIbHBbIE 3aJaHUS 1JIsl OlleHUBAHUS (POPMHUPOBAHUSI KOMIIeTEeHIIHIl NPH NMpoBe/e-
HHMHU IPOMEKYTOYHOM aTTecTaluu

2.1 IIpomesicymounas ammecmayusi no OUCYUNIUHE
dopma IPOMEKYTOUHON aTTECTAlMU: 3auem
[Tepedensb THIOBBIX BOIIPOCOB (3a1aHuii) As nposeacHus 3aueTa B 2 (3), 3 (4) cemectpax:

HaumenoBanue
HaumenoBanue Kox dopmu-
. MIPUMEHSAEMBIX
Ne | pazpena nucnun- TumoBsie BONPOCHI/3a1aHUs pyemMoi Kom-
OLICHOYHBIX
JIMHBI NETEHIUN
CpPEICTB
1 | OcHoBbl HH()OP- 1. OcHoBHBIEC TOHATHS HHPOPMATHKH. OIIK-1.1 DK3aMeHAIMOH-
MAaIlMOHHBIX TEX- 2. KoaupoBaHue JaHHBIX. OIlK-1.2 HBII OWIIET
HOJIOTUIA 3. CucTtemMbl CUUCIICHUS. OIIK-1.3 KonTposnbHas pa-
6ota
Tect
Pa3znoypoBHeBbIE
3a/1a4u U 3a/1aHUS
CobecenoBanue
2 | OCHOBBI aIrOpUT- 1. Teopwust anroput™oB. Pemenue 3aaa4u ¢ OIIK-1.1 DK3aMeHaIMOH-
MU3AIHU U IIPOo- JTUHEHHBIM anropuTMoM. Pemenne 3amaun ¢ | OITK-1.2 HBI OueT
TpaMMHUPOBAHUS BETBJICHUEM Ha JBE BeTBU. Pemenne 3agaun OIIK-1.3 KOHTpO JbHAs pa-
C BETBJICHUEM Ha TpH U Oosee BeTBH. Co- GoTa
CTaBJICHHE JIOTHYECKUX BBIPAKEHUH 110 Tpa- Tect
g)n;eCKOMy PHCYHKY. 1 PasnoypoBHeBbIE
. 1 €opus aJIrOpuTMOB. 11OHATUEC TUKIINYC-
P P 1 3a7a4M U 33J1aHUS
CKHX TpOIIecCOB. ba3oBbie IUKINYECKHE all-
CobecenoBanue
roput™el. [lonaTre Maccupa. UnaekcHas
nepemenHas. OHOMepHbIE MacCcUBEHI. [IBy-
MEpHBIE MaCCHUBBI. 3a/1a4u IBYX THIIOB 00pa-
OOTKH JIByMEPHbBIX MACCHBOB.
3 | IIporpammupoBanne | 1. Boruncnenns B makere MathCad. Hurep- | OIIK-1.1 DK3aMeHaIMOH-
B makere MathCad | ¢eiic MathCad. Marematnyeckas nasesns OIIK-1.2 HBIii OneT
HUHCTPYMEHTOB. TekcToBasi, MateMaruueckas | OITK-1.3 KonTponbHas pa-
obnactu. OnepaTtopbl IPUCBAUBAHUS M YUC- 6oTa
JICHHOT'O BBIBO/IA. KoncrtaHnTe TNEPEMCHHBIC. TeCT
Beruncienue anreraUqucmx bopmyi. PasHOYPOBHEBbIE
2. Pa6ora ¢ rpadukoii B MathCad. PaGota ¢
. 33744 ¥ 33aIaHUS
rpa¢uxoii B MathCad. O6paboTka MaccuBOB
CobecenoBanue
nmaHHbx B MathCad. CuMBONEHBIC pacyeThl.
3. O6paboTka MaccuBOB JanHbIX B MathCad.
Pabota ¢ rpadukoii B MathCad. O6paboTka
maccuBoB gaHHbeIX B MathCad. CuMmBoIbHEIE
pacyeThl.
4 | IlpumeHeHwueE po- 1. OcuoBsl paGot B MS Excel. Co3nanue OIIK-1.1 DK3aMeHaInoH-
rpammbl MS 3JIE€KTPOHHBIX JOKYMEHTOB. Bbruncienus B OIlK-1.2 HBII OUIIeT
EXCEL nns o6pa- MS Excel. OIIK-1.3 KonTposbnas pa-

OOTKH JAaHHBIX

2. Tuarpammel. [loctpoenune rpadukoB u
nuarpamm B MS Excel.

3. MaTpuuHble BEIYHCICHHUA. MaTpHUdHbIe
Beraucienust B MS Excel.

4. Pemenue CJIAY. Pemenne CJIAY meto-
nom Kpamepa 8 MS Excel.

5. ITogbop mapamerpa. Mcnons3oBaHue WH-

6oTta

Tect
Pa3znoypoBHEBBIE
3aaud U 3a0aHus
CobecenoBanue




crpymenra "[lon6op napamerpa" MS Excel
JUISL pENIEHUS] HEIMHEWMHBIX YpaBHEHHUMN.

6. @yHKIIMU IPOCMOTpa U cchbUIoK. [Ipume-
nenne ¢pynkuuit ['TIP(), BITP() u [IOMCK-
[103() npu co3manum IEKTPOHHBIX JOKY-
MEHTOB.

7. Pabota c Tabnauuamu nqanusix. [Ipumene-
Hue uHCTpyMeHToB MS Excel s o6paboTku
Tabnwi 0a3 JaHHBIX: COPTUPOBKA, PUIHTPA-
1y, TPYIIMPOBKa JaHHbIX. Mcrons3oBanne
CBOJHBIX TaOMNHII JUTS aHAJIM3a JaHHBIX.

Co3ganne " Hc- 1. OcHoBHBIE cBeneHUs 0 0a3ax JaHHBIX U OIIK-1.1 DK3aMeHaIHOH-
nonb30BaHue 0a3 CYB/. Co3nanue Tabnuiy 6a3bl JaHHBIX B OIIK-1.2 HBII OmIIeT
J@HHBIX cpencTBamu | MS Access. OITK-1.3 KonTponbHas pa-

MS Office Access

2. PaGoTa c JaHHBIMH B OJMHOYHBIX TaOIH-

oora

nax. KoHcTpynpoBaHue mpocThIX 3alIpocoB. Tect
Hcnonb3oBanue pexxumMa TabIuLb! 11 pabo- PasHOYPOBHEBbIE
ThI ¢ JaHHBIMU. [IpocMmoTp, popmaTrpoBanue O —
U peAaKTUPOBaHHE JAHHBIX B TAOIUIIE CoBecenoBane

[Touck u 3aMeHa JaHHBIX, COPTUPOBKA U
(bunpTparys 3anucen.

3. PaboTa ¢ MaHHBIMH B OJJHHOYHBIX TAOJIH-
nax. KoncTpynpoBaHue npoCThIX 3alIpPOCOB.
OcHOBEHI pa3paboOTKH 3aIIPOCOB.

4. Co3zmanue MHOTOTaOIHYHOM 0a3bl JaHHEIX
B MS Access. Opranuzanusi CBsI3U MEXIY
Ta0auIaMu 0a3el JaHHbIX. [ToHATHE KiTIOYa,
HOpMAaJTH3AIHH TaOJHII, IIEIOCTHOCTH JIaH-
HBIX U THIIOB CBSI3€i MEXIy TaOJIHUIIaMu.

5. KoHctpynpoBaHue npuioxxeHuit B MS
Access. Co3ganne ¢hopM a7 BBOJIA M PEIaK-
TI/IpOBaHI/Iﬂ JaHHBIX.

2.2 [Ipomesicymounas ammecmayus 8 ghopme 3auumsl Kypcogoi pabomwl (Kypcoso2o npoekxma)
He npenycmotpeno.

3. Meroauyeckue MaTepuabl, onpeae/siioliyie npoueaypbl OleHNBaHUs
[Iponienypa mpoBeaeHUST MPOMEKYTOYHOM ATTECTAI[MU U TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH per-
JTAMEHTUPYETCS JTOKAJbHBIM HOPMATUBHBIM aKTOM, OMPEIEISIONIMM MOPSIOK OCYIIECTBICHUS TEKYLIEro
KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTAIlMH O0yJarOITUXCsl.

3.1 IIpoyedypa oyenusanus npu npogedeHuU NPOMENCYMOUHOU ammecmayui 00y4awuxcs no OUCYun-
JuHe 8 hopme IK3ameHa
He npexgycmorpeno.

3.2 IIpoyedypa oyenusanus npu npoeoeHuU NPOMENCYMOUHOU AMMeCmayuu 00y4amuxcsi no OUCYun-
JIUHe 8 popme 3auema
[TpomesxyTouHas aTTecTals Mo JUCHUILIHHE B hopme 3auéra mposoautcs B 2 (3), 3 (4) cemect-
pax. JIjis OlleHUBaHUs 3HAHUI U HABBIKOB MCIIOJIB3YIOTCS KPUTEPUH U IIKaNIa, yKa3aHHbie 1m.1.2.
Hioke npuBeIeHBI TIpaBiIa OLEHUBAaHKUS (POPMUPOBAHUS KOMITETEHIIHIA 110 TIOKA3aTENI0 OlCHUBA-
HUS «3HAHUS».




Kpurepuii onenuBanust

YpoBEeHBb OCBOEHHUS U OLIEHKA

He 3aureno

3aureHo

3HAHUS TEPMHUHOB, OIl-
pEeIEIEHUI, IOHATUI;

He 3Haet TepMuHOB U onpeaeieHui

3HaeT TEPMUHBI U OIIPEACTICHUA

00BEM OCBOEHHOI'O Ma-

Tepuaia, yCBOEHUE BCEX

TEM, pa3/IeioB JIUCIIUII-
JINHBL,

He 3HaeT 3HaYuTENLHON YacTH MaTe-
puana IUCUUILUIUHBI

3HaeT MaTepUall AUCIUIUIHHBL B
[IOJIHOM 00BEME

IIOJIHOTA, CUCTEMHOCTD,
IIPOYHOCTH 3HAHW;

3HaHusA Marcpuaia 6CCCI/ICTCMHBIC, HE
OTBeuaeT Ha OOJILIINHCTBO BOIIPOCOB
10 TEMaM JUCHUIIIINHBI

HaéT JOCTAaTOYHO YCTKUC U ITIOJIHBIC
OTBCTBI Ha BOIIPOCHI

IMPaBHUJILHOCTb OTBCTOB
Ha BOIIPOCEHI,

HenpaBuibHO OTBEYaeT Ha OOJIBIINH-
CTBO BOTIPOCOB, JIOITYCKaeT IpyObIe
OLIIUOKH

OTBeyaer Ha BONPOCHI PABUIILHO

YETKOCTb HU3JIOXKCHUA
HU3YUYCHHOI'O MaTcpurajia,

H3znaraer 35anus 0€3 JOrn4ecKoii mo-
CJIeI0BATEILHOCTH, HE COITPOBOKIAET
OTBET PUCYHKaMU, CXeMaMHU

N3naraer maTepuan 10CTaTOYHO
4YeTKO, 0€3 HapylleHUl B JJOr1ye-
CKOM Mmoclie0BaTeIbHOCTH. BhI-
MOJIHSIET TOSICHSIFOIITUE PUCYHKH U
CXEMbI KOPPEKTHO U MOHATHO

Huxe npuBeaeHbl
HUA «Y MEHUAY.

IIpaBujia OLICHHBAHUA (bOpMPIpOBaHI/IH KOMIIETEHIUM I10 MOKa3aTelo OIcHUBA-

Kpurepuii onenuBanus

ypOBeHb OCBOCHHA U OLICHKA

He 3aureno

3auTreHo

CTEIEHb CAMOCTOSITEIIb-
HOCTH BBITIOJTHEHUS
neicTBUS (YMEHHS);

He moxeT camocTosSITeNLHO
BBIIIOJIHUTH 3a1aHUC

BeinosnHseT 3agaHue caMOCTOSTENBHO,
IPaMOTHO BbIOMpAET CTaHAAPTHYIO METO-
JIUKY, UCIIOJIb3YET HYKHYIO JINTEPATYPY

IIpY HEOOXOIMMOCTH

OCO3HAHHOCTb BBIIIOJI-
HEeHus aencTBus (yme-
HUS);

Brinonsser 3a1anus no npu-
Mepy, HE OCO3HaHHO, HE MOYKET
OTBETUTH Ha BOINIPOCHI MPEIO-
JlaBaTelis Mo aJlrOPUTMY U Me-
TOJIMKE PEIICHHUS

Brinmonnaser 3aaHus OCO3HAHHO, JOITyCKast
HEO0YCThI, MOKET YBCPCHHO OTBCTUTH HA
BOIIPOCHI ITpETIoAaBaTeJIs 1o aJIrOPUTMYy U

MCTOAHUKE PCIICHUA

YMCHUEC aHAJIIMU3UPOBATH
H3y‘leHHLII>i MaTCpHuall;

He umeet HaBBIKOB aHan3a
M3y4EHHOI0 MaTrepuaa,

Jlenaet KOppEKTHBIE BBIBOJIBI IO U3YYEH-

HOMY MaTepuaiy,

yYMEHHE BBIOMPATh Me-
TOAMKY BBITIOJTHEHUS
3aJlaHus;

He moxeTt BbIOpaTh METOIUKY
BBIITOJIHEHUA 3aJaHUI

bes 3aTpynHeHuii BEIOUpAET CTaHAAPTHYIO
METOAMKY BBIIIOJIHEHU 3a1aHUI

YMEHUE BBINIOJIHATD 3a-
JlaHUs Pa3InYHOU
CJI0’KHOCTH;

He uMeeT HaBBIKOB BBITIONTHE-
HUS Y4eOHBIX 3a7aHuI

HMeeT HaBBIKHM BBIIIOJIHEHMS CTaHAApTHBIX

y4eOHBIX 3aJJaHuI

Huxe npuBeneHsl mpaBuiia OLEeHUBaHUS (OPMUPOBAHUS KOMIIETEHIIUH 10 MMOKA3aTeI0 OLEHUBA-

Hus «HaBBIKMY.

Kpurepnii onieHuBanus

ypOBCHB OCBOCHU U OLICHKA

He 3aureno 3auTeHo
HaBBIKM caMolipoBepkHu, | HaBbiku camonpoBepku oTcyT- | VIMeeT HaBbIKM CaMONPOBEPKH, XOPOIIO
KauecTBO chopmMHpo- CTBYIOT c(OpMHUPOBAHbBI HABBIKH BBITTOJIHEHUS
BAaHHBIX HABBIKOB; 3aJJaHui




HaBBIKHM aHAIIM3a pe- JlenaeT HEeKOPPEKTHBIC BBIBO- | JlemaeT KOPPEKTHBIC BBIBOJIBI MO PE3Yyib-
3yJIbTATOB BBIITOJTHEHHUS bl TaTaM PEUICHUS 3a7a4u
3aj[aHuil, pelIeHus 3a-
Aaq;
HaBBIKY Mpe/cTaBieHus | He MOXeT mporLIIoCTpUpO- BbImosHsIeT MOSICHSIOIINE PUCYHKH
PE3YJIbTAaTOB PELICHUS BaTh PEIICHUE 3a/1a4H T0sIC- CXEMBbI KOPPEKTHO ¥ MTOHSATHO
3aj1a4, Ka4eCTBO HSIOIIUMH CXEMaMH, PHCYHKa-
o opMIICHHS 3a/IaHU; MU
HaBBIKU 000CHOBAHUS Jlomyckaet rpyObie OIMOKH AJITOPUTM BBINOJHEHUS 3aIaHUs Bep-
BBITTOJIHCHUS 3a/IJaHHi, | TPH 0OOCHOBAHMH METOMKH HBIN, MPUHUMAET BEPHbBIC PEIICHUS
NPUHSTUS PEIICHUH; BBITIOJTHEHUH 3aJ1aHu#, HE MO-
JKET MIPUHATH BEPHOE PEIICHUE
OBICTPOTA M KaYeCTBO | 3a/aHusI BBIMOJIHSIET C HU3KUM | BBINONHSACT 3aaHusl YBEPEHHO, C XOPO-
BBINOJIHCHUS 3a/IaHUI. | KayeCTBOM, KpaiiHE MEJICHHO MM Ka4eCTBOM

3.3 IIpoyedypa oyeHusanus npu NPoseoeHulr NPOMeHCYmoyHoUu ammecmayuu 00y4arouwuxcs no
oucyuniuxe 8 opme 3auumol Kypcosot pabomsl (Kypcosozo npoexma,)
He npenycmorpeHo.

4. KoHTpoJIbHBIE 3a]aHUs] VIl OlleHUBAHUS ()OPMHUPOBAHHUS KOMIIETEHIUH
NPH NPOBeIEHNH TEKYIIero KOHTPOJIS MO0 AUCHUIIINHE
TumoBbIe KOHTPOJILHBIC 3aIaHUS JJIsI OLICHUBAHUS (DOPMHUPOBAHUS KOMITICTCHITUH U PO TYPBI
OLICHUBAHHMS TIPU TIPOBEICHUH MPOMEKYTOYHOTO M TEKYIIETO KOHTPOJIS TIPEICTABICHBI B COOTBETCTBYIO-
X npuioxenusx GOC.



MHWHUCTEPCTBO HAVKHU 1 BBICHIETO OBPA3OBAHIS
POCCUNCKOU ®EAEPALIMN

(denepanbpHOE TOCYIapCTBEHHOE OI0PKETHOE 00pa3oBaTeIbHOE YUPEKICHNE
BhICIIero oOpasoBanus «HoBocnOMpcknii TOCy1apCTBEHHBIN
APXUTCKTYPHO-CTPOUTENBHBIN yHUBepcUTET (CUOCTPUH )»

Hamnpagnenue 39.03.01 CouuoJiorus
Haumenosanue OIIOII BO DxoHoMHYecKasi COIUOJIOTHS
Kadenpa npukiaaanoii MaTeMaTuKH

Jucnuninuna « MH(pOopManMOHHBIE TEXHOJTOTHH»

BWJIET Ne 1

1. 3agaua. Mcnomnb3yst goruueckyro GyHKIHIO, 3a1ucaTh BbIpaKeHUE, IPUHUMAloIee 3HaueHue 1 npu
[0NalaHuy TOYKU C KOOpAWHATaMH (X,y) B 3alITPUXOBAHHYIO 00J1acTh, ¥ 3HaueHue 0 B IPOTUBHOM CIIy-
qae.

2. 3anava. B omHOMEpHOM MacCHBE  CIIy4ailHBIX BEIIECTBEHHBIX 3HAYCHUH, JIEXKAIUX B JHANa30HE
[—10;10] , 3AMEHUTb BCE OTPULIATEIBHBIE DIIEMEHTHI MaCCUBA IPOU3BEICHUEM €r0 HEHYJIEBBIX 2JIEMEH-

TOB, a [TOJIO)KUTEIIbHBIE — CYMMOW OTPULIATENIBHBIX AJIEMEHTOB MACCHUBA. 3a/laHUE PEaIn30BaTh B BUJIE
MOANPOTrPaMMBbI-PYHKIIMH U IPOTECTUPOBATH €€ padoTy.

3. 3amava. HaliTn MakCUMaJTBHBIHN 3JIEMEHT MTOCIISIOBATEILHOCTH U €0 TIOPSAKOBBIA HOMED:

a(k) = cos(b + 2k

j, k=12...6, b=6.3aganue peannu3oBaTh B BUJE MOANPOrpaMMbI-(PYHKIUH.

/]
CocraBurenb - '/////}L B.A.boeBa

3aBenyromuii kadeapoit 10.E.Bocko6oitHukoB

«01» urons 2021 r.



MUHUCTEPCTBO HAYKU U BBICILIETO OBPA30BAHUSA
POCCUIICKOI ®EJIEPALTIN

(benepanabHOE rocy1apcTBEHHOE OIOKETHOE 00PAa30BaTEIIBHOE YUPEXKICHUE
BbIcIIero obpazoBanus «HoBocuOUPCKUil rocy1apCcTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcUTET (CUOCTPUH)»

Kadenpa npukjiagHoii MaTeMaTHKH
KommniekT pa3HOypOBHEBBIX 3a/1a4 (3a1aHN)

no gucturuiiae « AHdgopManuoHHbIe TEXHOJIOT I

3agauu 6a30B0ro ypoBHsi

3amaua 1. [loctpoiite rpaduk QyHKIMH:

sin(a-x), ecmu —10 < x < 0;

X
y=-<co0s| — [,ecmu 0<x<1;
b

Sin(XZ), ecm 1 < X<12;

rae a = 2, b = 0.5, X npuarMaeTt 3HaueHus ot -5 10 3 ¢ marom 0.015.
3agady pemmre AByMs CIIOCOOaMU: a) MCIOJIb3Ys yCI0BHYIO GyHKIMIO if (6€3MOaynbHOE MPOrpaMMHUpPO-
BaHUe); 0) UCTIONB3Ys MOANPOrpaMMy-(HYHKIHIO (MOYIHHOE IIPOTPAMMHUPOBAHHE).

3anaya 2. Beruucnure 3HaueHue Y.

sin(x
%) yecmnl<xX<2;

Y=1cos(x)+0.1

Sin(XZ) +eX ecm2< x<4;

rae X = tg(u) + 1.5, u=0.5.

Ecnu X He mpuHAANEKHUT paccMaTpUBAEMbIM MPOMEXKYTKaM, TO BbIBEAUTE cOOOIIeHHE 3a/ady peniuTe
JIBYMSI CIIOCOOaMU: a) HUCTOJB3Ysl yClIoBHYIO (yHKIHIO if (0e3MOayapHOE MpOrpaMMHUpOBaHue); 0) Hc-
MOJIb3YS MOAMPOrpaMMy-(GYHKIHIO (MOIYJIbHOE TPOrPaMMHUPOBAHHUE).

33[[3.‘-13. 3 HaHI/ILHI/ITe HporpaMMy JJIA BBIYUCIICHHUA TUIOIIAaAN KOJIbIIA 110 (bOpMy.TIC:
S=n-(R%—r?),

rae R — BHenIHMit paanyc Koibla, I — BHYTPEHHUH paguyc KOJbla.

BeinonnuTe nporpaMMupoBaHue B JIByX BapHaHTax: 0€3MOIyIbHOM M MOAYJIbHOM. B mporpamme npeny-
CMOTPHUTE TIPOBEPKY KOPPEKTHOCTH 3a/1aBA€MbIX JIaHHBIX, TO €CTh, BBIIOJIHEHUS YCJIOBUH
r<R, r>0, R>0. Eciu x0oTst GbI OIHO W3 COOTHOIICHHUI HE BBIMONHIETCS, TO BBIBEIUTE COOOIICHUE

«OQuubka ucxoonwvlx Oannvix!».



3amaua 4. Beruncnute 3HaueHne Z = max(a,b) mis

_ sin(x
e X4, eciau X > 1; #,ecnnx>l;
a= b =4 cos(x)+1
2+In(x|+1), ecmm x <1;
1 ecmm X <1,

e x =sin?(t) +tg(t2), t = 0.25.
3ajady pemuTe AByMs CIIOcO0aMH: a) UCTIONB3Ysl YCI0BHYIO (hyHKIHIO if (0e3M0MynbHOE MPOTpaMMHUpPO-
BaHUe); 0) UCTIONB3Ys MOANPOrpaMMy-(YHKIHIO (MOIYIHHOE IPOTPAMMHUPOBAHHE).

3amaya 5. CoctaBbTe MpPOrpaMMy, IPOBEPSIOLIYIO, MOXKHO JIM 110 33J[aHHBIM JUIMHAM CTOPOH &, b, C no-
CTPOUTH NMPSMOYTOJIbHBINA TPEYTOJIbHUK. BhIBeIUTE Ha SKpaH COOTBETCTBYIOIIEE COOOIICHHE.

3aga4yu MPOABUHYTOI0 YPOBHS

3amaya 1. Jlan maccus:
A :{ai}; I :]_,_n_

CoctaBbTe OmucaHue MOANPOrpPaMMBI-QPYHKIIMH, BBIYMCISIONIEH KBaJIpaT pasHOCTel (8 — C), rae C —
CpelHee 3HaU€HUE 3JIEMEHTOB MaccuBa A.

3anava 2. Jlana matpuna A= {ai j }3 . CocraBpTe noanporpamMmmy-GyHKIH0, GOPMHUPYIOIIYIO IIe]I0-
! X

YUCIIeHHBIH MaccuB C, B KOTOPOM i-if 3JIEMEHT PaBeH KOJINYECTBY MMOJOKHUTEIbHBIX JJIEMEHTOB I-if CTpO-
KM MaTpHUILIbl 4.

3amaga 3. CocTaBbTe MOANPOrpaMMYy-(QyYHKITUIO, KOTOPAs B 3aITaHHOM BEKTOpe X :{xi}, i=1,6 Bce

KOMIIOHEHTBI C YETHBIMH HHACKCAMH 3aMEHSET HYJISIMH, A C HEYETHBIMM UHASKCAMU — €IMHHUIIAMH.

3anaua 4. J/lana BEIOOpKA CITydaifHBIX YUCeT: X :{Xi}; i =1,n . CocraBbTe MOAPOrpaMmMy-(yHKIIHIO,

BBIYHUCIISIFONTYI0 MAaTEMATHYECKOE OKUJIAHUE U JUCTIEPCHIO TIO GOopMYyIiaMm:

n
-y xi2—M2.
i=1

M = X:: D=

S|

1
n

L=

n
3anauda 5. CocTaBbTe HOANIPOrpaMMY-(QYHKIIMIO, BEIYUACISIONIYIO Tpou3BeacHue P = knl(l_ Xk) , Te

KOMITOHEHTHI BEKTOpa X OMPEEISIOTCS 1O TPaBUITY:

2
sin k= +1 ,ecnnsin(k2)>0,
n
cos(k+—j,ecnnsin(k2)so.
n



3anaga 6. CocTaBbTe MOANPOrPAMMY-(PYHKIIHIO, (POPMUPYIOITYIO BEKTOP z :{zi}; i =1,n, paBHBII CyM-

M€ BEKTOPOB:

a={a} i=1Ln u Ez{bi}; i=1n.

Bekrop @ 3aj1aH, a KOMIIOHEHTHI BeKTOopa D BhamcsroTes o popmyie:

b; = 0.7 sin(0.5i) + 1.3 cos(i).

n 2
3anaua 7. CocTaBbTe NOAIPOrpaMMY-(QYHKIHUIO, BBIYUCIIAIONLYIO cyMMy H = 3 (ai —bi) . DIIeMEHTBI
=1
BEKTOpOB & u b BeIUMCIHTE 110 (HOPMYIIaM:
{i, €CJIM | — HEUETHOE; b i2, €CJIM | — HEUETHOE;
i 7 o . . i =) . L
21, eciau | —4ETHOE; |3’ CCIIH | — GETHOE.

3agauu yriiy0JieHHOTr0 ypOBHA
3agayva 1. /laHa mocienoBaTeIbHOCTb:
y =sin(x) — cos(x) + 1, rne x =-1,-0.9, -0.8...1.8.

CocraBbTe OIIPOTrpaMMy-(QYHKIUIO, KOTOPask MOJICYUTHIBACT KOJIMYECTBO WICHOB MOCIIEI0BATCILHOCTH

70 mepBoro Hyns. BeiBeaure 3HaueHue X, npu kotopoMm Y = 0. BpluncieHus: IpoBOAUTE C TOUHOCTHIO
-6

=107,

3anaua 2. CocTaBbTe OMMCAHUE MOANPOrPAMMBI-(PYHKIIUH, BHIYUCIAIONIEH cyMMy psiaa:

1 11
l1-—4+———+....
2 4 6

BbIUnCIIeHHE IPEKPAIIACTCS, KO/ O4ePeIHOE CIIaraeMoe 110 MOJLYIIIO CTaHeT MeHbe € = 107,

3amaua 3. CocTaBbTe MOANPOrPaMMY-( YHKIIHIO, BEIYUCIISIONIYIO MPUOTMKEHHOE 3HAUCHHE CYMMBI psijia

2 _
n4—2n+3; n=1273,...m.
n'-3n+5

Beluncnenus nmpekpaTuTe, KOIra BBIITOJIHUTCS YCIOBUE: ‘Sm _Sm—l‘ <0.001. BeiBenuTe IMOITYYEHHYIO

S :%an, rae ap =

CYMMY Sy M HOMEp ITOCIIEIHETO cllaraeMoro m.

3anava 4. CocTaBbTe MOANPOTrPaAMMY-(QYHKIIHIO, ONPEIESIONIYI0 KOJTHMUYECTBO 3JIEMEHTOB MTOCIEA0Ba-
TEITbHOCTH

2 =cos(i2+51-6); i1=1,2,3,...,

10



CyMMa KOTOPBIX HE IIPEBOCXOAUT yucia S5.7.

3amayva 5. /laHa mocienoBaTebHOCTD:
b =sin(i +5i% —i); i=1,23,....

CocTaBbTe TOANPOrpaMMY-(pYHKIHUIO,, ONPEICIISIONIYI0, CKOJIBKO 3JIEMEHTOB I1OCICI0BATEILHOCTH, IS
KOTOPBIX CyMMa MeHbIIe 4.8, yIoBIeTBOPSIOT ycinoBHio: b < 0.258.

3anaga 6. CoctaBpTe MOANPOTrpaMMY-(YHKITUIO, BEIYUCISIONIYIO ¢ TOYHOCTHIO € = 0.001 3HayeHme nHTe-
rpasna:

}ﬂm@dk
0 X

HCIIOJIb3YA AJId BBIYUCIICHUSA PA3JIOKCHUC B PAA:
1 1 1

+ — +...
3-3! 5.5! 7.71

3amaua 7. CocTaBbTe OMUCaHUE TOANPOTPaMMY-(YHKIIUIO, BEIUACISIONIEH KOJTUYECTBO MOJOKHUTEIIBHBIX
3JIEMEHTOB I0CJIEI0BATEIBHOCTH

a =sin(i® -4i+8); 1=12,3,...,
CyMMa KOTOpBIX MeHbIle 3.5.

3amaua 8. CocTaBbTe MOANPOrpaMMY-( YHKIIHIO, BEIYUCIISIONIYIO MPE/IEN MOCIeA0BaTeIbHOCTH

n

¢n2+1

3a 3HaueHHUE Mnpeaena IPUMHUTE TAKOe 3HAUEHHE an+1, IPU KOTOPOM ‘an N an‘ < 10_4. BriBenute 3naue-

an = , n=123,..

HUC TIpCJiciia 1 COOTBeTCTBYIOH_II/Iﬁ €My HOMED N.

Kputepun onenkmn:
J OLIEHKA «3a4TEHO» BBICTABIAETCA CTYAEHTY, €ClIM 0e3 OIMOOK pelleHa 3aJada 0a30BOro ypoBHS,

WJIM PENICHBI 331a4 YIITyOIEHHOTO UITH MPOJABUHYTOTO YPOBHS C HETPYOBIMU OIIMOKAMU;
° OIICHKA «HE 3a4TCHO» €CJIM HE PellicHa HU OJIHA M3 3a/1a4, WIH €CIIM 3a/1ada 0a30BOr0 YPOBHS pe-
LIEHA C OLIUOKAMHU.

%
o /10
CocTaBuTeib “ B.A.boeBa

vV

«01» urons 2021 r.
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MUHUCTEPCTBO HAYKU U BBICILIETO OBPA30BAHUS
POCCUICKOI ®EAEPALINU

(benepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00Pa30BaATEIILHOE YUPEKIECHUE
BbIcIIero obpazoBanus «HoBocuOUPCKUil rocy1apCcTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcUTET (CUOCTPUH)»

Kadenpa npukiaanoii MaTeMaTuKH
KoMiuiekT TecToBBIX 3a1aHMil

IO JUCHMIIIIMHE «I/IH(l)OpMaIII/IOHHLIe TEXHOJIOI'MH»

3aaa-
HHA

Conepxanue 3aJaHus [IpaBuib- ®opmupyemas | Bpems BbI-

HBIM OTBET | KOMIICTCHIIMS MTOJIHCHU S

3a/1aHus,
MUH

38.,HaHI/I$I 3aKPBITOI'O THUIIA

Kakoe u3 nepeuynciieHHbIX yTBEpKIeHUH sB- | 4 OIIK-1 3
asiercs JIOXKHBIM?

1) B TekcroBoii obnactu ¢parMeHTHl TEKCTa
BBOJIATCSl aOCOJIOTHO TaK e, KaK OOBIYHBIN
TEKCT, uepe3 mpoodensbi!

2) TekcroBas 00JacTb MOXET BKJIIOYATh JIIO-
Oble CHUMBOIBI (pycCKUE, JaTUHCKUE, rpeye-
CKHE) B BUJ€ KOMMEHTApUEB K BBIUMCIIUTEIb-
HBIM (pparMeHTam.

3) PaGora B TekcTOBOI 001aCTH OCYLIECTBIISI-
€Tcs TOUHO TaK K€, KaKk U B OOBIYHOM TEKCTO-
BOM pEIIaKTOpe.

4) B TekcToBoOil 0051acTM BMECTO MpPOOETOB
UCTIONB3YIOT HIDKHEE MOTYEPKUBAHUE.

Yro u3 mnepeuncnenHoro HE SBJISIETCA | 4 OIIK-1 3
MaJIUTPO HMHCTPYMEHTOB MaTE€MaTU4YECKOU
nanenu (Math)?

1) Calculator (Kanbkyasitop)

2) Graph (I'paduxu)

3) Boolean (Jloruueckue omneparum)
4) Text region (TekcToBast 00J1aCTh)

Nwmeercs byHKLIMSA nojb3oBarens | 2 OIIK-1 3
zadacha(A,n,a,b), Beraucsionas KOJIMIeCTBO
AJIEMEHTOB KBaJIPaTHOW MAaTpPHIIbl, TPHHA[-
JAexamux uHTepBany [a; b]. Kakoe u3 obpa-
meHnid K (QyHKOMU cpaboTaeT HaBEepHsKa,
IpU YCJIOBHM, 4YTO 10 oOpalleHus 3aJaHa
TOJIBKO KOHKpETHAast KBajpaTHas MaTpuia B?

1) zadacha(A,n,-3,4)
2) zadacha(B,cols(B),1,7)

12



3) zadacha(B,4,a,b)
4) zadacha(A,cols(A),0.5,1)

Huckpernas nepemennas d mensercs ot 0.3
no 1.8 ¢ marom 0.2. Kak Oyner BBITISAETH
00BsIBIIEHUE ITEpeMeHHOM d?

1)d=03,05. 1.8
2)d:=03,0.2..1.8
3)d:=0.3,05..1.8
4)d:=03..18

OIIK-1

Kakoro Buna nepemennsix HET B Mathcad?

1) mpocThie epeMeHHbIe

2) rio0aabHbIE IEPEeMEHHbBIC

3) IUCKpETHBIC IEPEMECHHEBIC

4) noaB30BaTENIbCKUE IEPEMEHHBIC

OIIK-1

B kxakom u3 npuUBENEHHBIX BapUAHTOB IEpe-
YHCJICHBl UMEHA TOJBKO BCTPOSHHBIX (PYHK-
uuii Mathcad?

1) laplace, In, or, round, identity, mean, Im,
cols

2) cos, sec, tr, Re, augment, LoseMe, stack,
rows

3) LoseMe, conde, length, norme, rank,
polyroots, atan, z21

4) diag, gcond, error, if, Isolve, matrix,
READPRN, salvation

OIIK-1

Yrobsl copmupoBats noamatpuiy C u3 uc-
XOJIHOM MaTpulbl B ¢ moMoIpio BCTpOEHHOMN
(byHKLIMH, HEOOXOAMMO 3HATH!

1) matpuity C, 9HUCIIO CTPOK M CTOJIOIIOB MaT-
putel C

2) marpunty C, HOMepa CTpPOK M CTOJIOIOB, U3
KOTOpBIX OyzeT opMupoBaThCs MaTpuiia 5B
3) matpuny C, 4ucCiIO CTPOK U CTOJIOIIOB MaT-
puisl B

4) marpuny C, matpuny B, HOMepa CTPOK U
CTOJIOLIOB, U3 KOTOPBIX Oyner (GpopmMupoBaTh-
¢ Marpuna B

OIIK-1

Kakyro wu3 npuBeAEHHBIX BO3MOXKHOCTEU
HEJIb34 ocymectBuTh 4yepe3 okHO (opma-
TUpOBaHuA rpaduka?

1) [MpoBeneHue TUHUNA MaCIITAOHON CETKH.

2) YcTaHOBKA TOJIIMHBI CHMBOJIA, TIOMEIIae-
MOTO Ha JIMHUIO JUIsI OTMETKH 0a30BBIX TOYEK
rpaguka.

3) U3MeHeHne WMEH JIMHHNA JIETEHJIbI, MPH-
CBOEHHBIX 110 YMOJIYaHUIO.

4) CkpbITHE/TIOKA3 JICTSHTBI.

OIlK-1

13



PesynsTarom pasnoxenus ¢yHkuuu Sin(X) B
psaa Telinopa ¢ TOYHOCTBIO A0 3 CTENEHU OT-
HOCHTEJIBHO TOYKH Xg = 2 OyeT:

1) x SR
6 ' 120
2) sin (x)

3) sin(2) + cos(2) (x — 2) —

x
4)X—?

sin (2)(x—-2)?
2

OIIK-1

10

Kakoii u3 oreparopoB MajuTpbl HHCTPYMEH-
toB Calculus (MaremaTrueckuii aHanu3) pa-
6otraer TOJIBKO ¢ cuMBOIBHBIME TIpeoOpa-
30BaHUsIMU?

1) ITpon3BogHBIE IEPBOIO NOPSAIKA.

2) Cymma/mipou3BeicHHE 3JEMEHTOB IOCTIe-
JIOBATEIbHOCTH WJIM MAacCHBa HPHU SBHO 3a-
JIAHHBIX [PEIeTax CyMMHUPOBAHHUSL.

3) OnpeenéHHbII HHTETPAI.

4) Tpenensl.

OIIK-1

3aiaHus OTKPHITOrO TUIA

BcraBbTe IMPOIIYMIECHHOC CJIOBO.

Boruucnennss B makere Mathcad, xotopsie
BBIMIOJIHSIOTCS. B BHJE YaCTHOTO pe3yJbTaTa,
Ha3bIBAIOTCS ... PACUETAMH.

CHUMBOJIb-
HBbIMU

OIIK-1

BcraspTe npomnynieHHoe Ci10Bo.

Croco6 mporpammupoBanust B Mathcad, ko-
TOPBIA  pEATU3YeTCsl 3alMChI0  COOTBETCT-
BYIOIIIMX KOHCTPYKIIMH HEMOCPEICTBEHHO B
MaTeMaTHYECKUX O0JIACTSIX JOKYMEHTa, MpH-
eMIIeMBIH /11 OoJiee MPOCTHIX aJIrOPUTMOB,
Ha3bIBACTCH ... MPOrPAMMHPOBAHUEM.

0e3MOTyITb-
HBIM

OIlK-1

BcraBbeTe npomnynieHHoe ci1oBo.

Jlnst  1porpaMMHpPOBAHHS — HTEPAIIMOHHBIX
rksioB B Mathcad wcnosip3yroT omeparop ...

while

OIlK-1

Kaxkoii 3HaK SIBISIETCS pa3/ieiuTeNieM B Bele-
CcTBeHHBIX ynciiax B Mathcad?

TOYKa

OIIK-1

Pemure B Mathcad CJIAYVY:
8x1 + 2%, - 8x3 = -24,

-10X3 - 2X2 - 2X1 = -48,

4x, + 8x3 - 2x1 = 18.

OTBeT 3amuImIMTe B MOPSAIKE X1 X2 X3 4epe3
npo6en (Hanpumep, 0 1 2).

3-45

OIIK-1

[Toctpoiite B Mathcad rpaduk ¢ynkumuu M,
VICTIOJIB3YS CIISYIOIYI0 KOHCTPYKIHUIO:

-11

OIlK-1
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f(x,y):=sin(x* +y°)
N:=20 x:=0.N y:=0.N
- (x=10) (v=10)

L ; 5

M

Onpenenure Quana3oH 3HA4YEHUM apryMmeHTa

y.

OTBeT 3anuIIMTEe B BHAC: Y-HAa4YaabHOE Y-
KOHEUYHOe uepe3 npoben (Hampumep, -10 10).

7 Pemmre B Mathcad nenuneitnoe ypaBuenue: | 4 OIIK-1 5
4+ 4 = 320,

B oTBeTe 3amuinuTe TOJIBKO MONYYCHHBIH KO-
peHb (Hanpumep, -1).

8 Kakas cuMBOIbHas KOMaHIa I03BOJSET pe- | Solve OIlK-1 2
IaTh JIMHEWHBIE W HEJIWMHEWHBIE YpaBHE-
HUSI/HEpaBEHCTBA W  CHCTEMBl  ypaBHe-
HUII/HEpaBeHCTB?

9 Kakass cumBoibHasi KOMaHJa MCHOJb3yeTcs | assume OIlK-1 2
JUIsl yuéTa anpuopHO MH(pOpMalnu, OrpaHu-
YCHUN OTHOCHUTEJIHO NCKOMBIX PEIICHUH WK
onpeaenéHHbIX TpeOOBaHUN K UCKOMOMY pe-
IICHUIO?

10 BcraBbTe MpOnyIieHHOE CI0BO. substitute OIlIK-1 2

[l IpOBEPKM HAWJIEHHOTO PELICHUS MOXHO
UCIIOJIB30BaTh KOMAaHAY ... , C IIOMOLIBIO KO-
TOPOHM OCYILECTBISAETCS MOJCTAaHOBKA 3HAYe-
HUU B CUCTEMY YPaBHECHUM.

Kpurepun onenkmu:

o OIICHKA «3aYTEHO» BBICTABIISIETCS CTYACHTY, eciii HaOpaHo 10 u 6omnee 6aoB,;
o OLIEHKA «HE 3a4TEHOY BBICTABIIAETCS CTYJEHTY, eclii HabpaHo meHee 10 6amios.

/1
Y
CocraBurens j///‘L’\——— B.A.boega

v

«01» urons 2021 r.
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MUHUCTEPCTBO HAYKU U BBICILIETO OBPA30BAHUS
POCCUIICKOI ®EJIEPALTIN

(enepabHOE roCcyJapCTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbIcLIero oopasosanus «HoBocubupckuil rocy1apcTBeHHbIN
ApXUTEKTYPHO-CTPOUTENbHBIN yHHUBEpCUTET (CUOCTPUH)»

Kadenpa npukiaanoii MaTeMaTuKH
Bomnpocsl 115 codecenoBanusi

110 JUCHMITIIMHE «I/IHQ)OpMaIII/IOHHLIe TEXHOJOINH»

Paznen «O0mue xapakrepucTuku nakera Mathcad»

1 OcHOBHBIC 0COOCHHOCTH M BO3MOXKHOCTH MaTeMaTtndeckoro makera Mathcad?

2 OnuiMTe KOMIIOHEHTHI POrpaMMHOT0 OKHa makeTta Mathcad.

3 Kakwue naHeau HHCTPYMEHTOB PUCYTCTBYIOT B makete Mathcad u ist uero onu Hy»KHBI?

4 Yto pa3MeniaeTcsi B MaTeMaTHIECKON M TEKCTOBOM 00acTsax gokymenta Mathcad? KakoBbl ocoOeHHO-
CTH pabOTHI B 3TUX 00JACTIX?

5 IIpuopureTHOCTH onepanuii B Mathcad.

Pa3znen «O6beKkThI pagouero 1okymenta Mathcad: TexcroBasi 00/1acTh, HepeMeHHbIE, KOHCTAHTBI,
(pynxkuun, popmyabi»

1 C ucnonb30BaHNEM KaKOH MMaHENIN HHCTPYMEHTOB MOKHO MIOMEHSATh pa3Mep Hpu@Ta B JOKYMEHTE
Mathcad?

2 C xakuMH THIIaMH KOHCTaHT MOXKHO pabotats B Mathcad?

3 Kakue nepeMeHHbIE MOYKHO HCIIOJIb30BaTh B alITOPUTMAX, pealin30BaHHbIX B makere Mathcad? Onmim-
T€ MpaBUJIa, 110 KOTOPBIM 331al0TCsl UMEHA [IEPEMEHHBIX.

4 Yto Takoe oneparop npucBanBanus? Kak mpoucxoaut 3aj1aHue U BeIBOJ pe3ynbTata B Mathcad?

5 Kak BeimonHsitotces apudpmernyeckue onepanuu B Mathcad? Ipasuna nadopa ¢popmyn B Mathcad.

6 Kakwue Buabl Gpynkimii cymectsyrot B Mathcad? Kak Beirsaaut obpamienne K GyHKIAN?

7 B uéM pa3HMIIa MEKAY MOJIb30BATEIBCKUMHU M BCTPOCHHBIMH (QyHKIMsIMU? YTO Takoe 6ubinoreka
BCTPOEHHBIX (QYHKIUI?

Paznen «MaccuBbI JaHHBIX, MATPUYHBbIE BHIYUCIEHUST H 00padoTKa MaccuBoB B nakere Mathcad»
1 KakoBs! ¢pyHkuuu cucremuoi nepemenHoit ORIGIN?

2 Kakwue criocoObl 3a1aHHs MacCHBa JTaHHBIX CyIecTByoT B Mathcad?

3 OcHoBHbIe GyHKIHH 00paboTKH MaccuBOB B makete Mathcad.

4 Onepaliuy BRIYKCIICHUH ¢ MaccuBaMu B makere Mathcad.

5 Pemenne CJIAY yepe3 MaTpUUHBIE ONIEPALIUN.

Pa3nenst «Borunciaenns B nakere Mathcad. Oneparopbsl MaTeMaTH4eCKOro aHAJIM3a M CHMBOJIb-
HbI€e BbIYUCJIEHUS»

1 Kakwue onepaTopbl MaTeMaTnieckoro ananusa B Mathcad Ber 3naere?

2 B 4ém pa3HHIIa MEXy YACICHHBIMUA M CHMBOJIbHBIMHU BBIYHCIICHUSIMU M KaK OHU PEaTN30BAHEI B
Mathcad?

3 CuMBOJIbHBIC BHIYMCIICHHS KOMaHAaMu namuTpbl Symbolic u komannamu cTpoku MeHto Symbolics.
4 OcHOBHBIC KOMaH bl TAIMTPBI Symbolic.

5 CUMBOIBHOE pENIEHNE YPAaBHEHUH, CUCTEM YPAaBHEHUI, HEPABEHCTB.

6 briok Given-Find. [IpoBepka pemenus. HanoxxeHne orpaHi4YeHU Ha peLICHUE.
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Paznen «I'paduka B makere Mathcad»

1 Pacckakute 0 KOMIoHeHTax maautpsl Graph.

2 [loctpoenue rpaduKoB PyHKIIUH OJHOM MEPEMEHHOMN B IEKaPTOBOM CHCTEME KOOPAUHAT.
3 [NocTpoenue HeckonbKUX rpadukoB B ogHoM obnactu. opmarupoBanue rpadukosB.

4 Tloctpoenue rpa@ukoB GyHKIIMH OJHON TIEPEMEHHON B MOJIIPHONU CUCTEME KOOPIMHAT.

5 IMoctpoeuwue rpadukoB GyHKIHI ABYX MepeMeHHbIx. Anumanus B Mathcad.

Paznen «I[IporpammupoBanue B nakere Mathcad»

1 Kakue Buzbl anroputMoB Bam 3HaKOMBI M Kak OHU peanu3oBaHbl B Mathcad?

2 IlpaBuia ucnonb3oBanus ycioBHoW ¢yHkimu If u ornueckas crpykrypa ECJIN-TO-UHAYE.

3 B uéM 3aKir04aroTcs XapakTepHble YepThl 0€3MOYIBHOTO U MOIYJIbHOI'O IIPOrPAMMUPOBAHUS?

4 OnucaHue MOANPOrpaMMbI-PYHKIIMU 1 JIOKAIBHBIN onieparop npucBanBanus B Mathcad. O0pamienue k
HOJIporpaMMe-(QpyHKIUH.

5 TlporpaMmMupoBaHue TUHEHHBIX AITOPUTMOB B monporpamme-pyHkimu Mathcad.

6 IIporpaMmmupoBaHie pa3BeTBIIIOIINXCS AITOPUTMOB B Ionporpamme-dynkun Mathcad.

7 Kakue Tumbl nukioB BaM N3BECTHBI M KAaKOBBI X XapaKTepHbIe 0COOEHHOCTH?

8 IIporpaMMupoOBaHKe HUKINYECKUX AITOPUTMOB B mojnporpamme-ynkiun Mathcad.

9 IlporpaMmMupoBaHre KpaTHBIX IUKJIOB B o anporpamme-pyukiu Mathcad.

10 ITporpamMmupoBaHue UTEPALMOHHBIX IIMKJIOB B oanporpamme-¢dyukun Mathcad.

11 TumnoBsle adropuT™MBbl U IpaBuiia ux peaausanuu B Mathcad.

12 OcHOBHBIE U IOMOJHUTEIBHBIC OIIEPaTOPhI IporpaMmupoBanus B Mathcad u nprmMeps! UX UCTIONIB30-
BaHUS.

Paznen «Pabora c daiiiaMu 1aHHBIX B 00padoTKa AaHHBIX B nakere Mathcad. Pemenue aaropur-
MHYECKHX H MATEeMaTHYECKUX 3a1a4»

1 CpenctBa nocryna k ¢aitnam B makere Mathcad. Hazosure ¢pynkuuu gocryna k daiinamu 8 Mathcad,
KOTOpbie BaM 3HAaKOMBI.

2 CriocoObl pelieHus cucteM ypaBHeHuid B Mathcad, ux HejocTaTKy U IPeUMyIECTBa.

3 TectupoBaHue u OTJIa/Ka nporpamm B nakere Mathcad.

4 OcoOeHHOCTH peau3aliy YHCICHHBIX MeTO10B B makete Mathcad.

Kputepun onenkmn:

o OILICHKA «3aYTEHOY BBICTABIIAETCS CTYJAEHTY, €CIIU CTYIEHT BEPHO U Pa3BEPHYTO OTBEUAET HA OJNH
BOIIPOC U3 pa3/eia;

o OIICHKA «HE 3aYTEHO» BBICTABJISETCS CTYJICHTY, €CJIM CTYACHT HE MOXET JaTh OTBET HU Ha OJWH
13 NPEJI0KEHHBIX BOIIPOCOB.

/1
D (W
CocraBurens A  B.A.boepa

%
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MUHUCTEPCTBO HAYKU U BBICILIETO OBPA30BAHUS
POCCUIICKOI ®EJIEPALTIN

(enepanpHOE roCcyJapCcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbIcLIero oopazoBanus «HoBocubupckuil rocy1apcTBeHHbIN
ApXUTEKTYPHO-CTPOUTENbHBIN yHHUBEpCUTET (CUOCTPUH)»

Kadenpa npuxiaaHoii MaTeMaTHKH
KommuekT 3aganuii 1JIsi KOHTPOJIbHON PadoThl

no qucuuiuinie ‘UH(OpManHOHHbIE TEXHOJIOTHH

Tema «O0padoTka MmaccuBoB. Ync/ieHHbIe U CUMBOJIbHbIE BbIluMcJIeHus1. ['papukay
3amanue 1. Hanmnmure GyHKINIO OIB30BATENS COTIIACHO BApUAHTY U MPOTECTUPYIHTE €€ padoTy.

Bapuant | ®yHKIMS N0J1b30BaTENs TOJKHA BHIYHCIISITD:

1 paccTosiHuE MEXIYy ABYMsI NMPOU3BOJILHBIMH TOUYKAMHU B TPEXMEPHOM EBKJIHIOBOM IPO-
CTPaHCTBE

2 (dhakTOpHaI MPOU3BOJBHOTO YHCIIA

3 MIPOU3BEICHNE BTOPOTO U YETBEPTOTO CTOJIOIOB MATPHUIILI TPOU3BOIBLHOM Pa3MEPHOCTH

4 TEPMHUYECKOE COMPOTUBJICHHIE TPYOOITPOBO/Ia MPHU MPOU3BOJIBHBIX ITApaMeTpax

5 3HaYeHHe TeMIieparypsl mo mkanam KenpBuna u dapenreiita mo mpous3BOJIbHON TeMIie-
parype B rpaaycax Llenbcus

6 cuny Kynona mMexay IByMS TOUCYHBIMU HEMOJBMKHBIMU 3apsAaMH MPU MPOU3BOJIBHBIX
napaMerpax u OOIMICTIPUHSATOM 3HAUYCHUU JICKTPHUCCKON TTOCTOSTHHON

7 KOOpJMHATHI TeJia MPU PABHOMEPHOM MPSAMOJMHEWHOM JBUKEHHUU TMPHU MPOU3BOIBHBIX
napaMmerpax

8 TUIOMIA/Ib U 00BEM IUITUHAPA TPOU3BOIBHBIX Pa3MEPOB

9 KOPHH ITPOU3BOJLHOTO KBAJAPATHOTO YPABHCHHUS

10 TJIOMIA]h TPOU3BOJIBHOTO TPEYroJibHUKA 110 hopmyrie ['epona

11 OINpEAENUTENb IPOU3BOJBLHON MaTPUIIBl Pa3MEPHOCTH 3x 3

12 KOHBEPTAILIMIO pyOJIsl B IOJIJIAPHI M €BPO M0 TEKYIEMY Ha JaHHBII MOMEHT KypCy

13 MaTpHIly, KOTOpas IMOJIy9aeTCs MPU YMHOKEHHUU MATPHIIBI MPOU3BOJIILHON Pa3MepHOCTH
Ha 00paTHyo e

14 cpenHee apu(MeTHIECKOe BCeX JIEMEHTOB MaTPUIIBl TPOU3BOIHHON Pa3MEPHOCTH

15 MPOU3BEIEHNE HanOOJIBIIIET0 U HAUMEHBIIIETO 2JIEMEHTOB MTPOU3BOJIHLHOTO BEKTOPA

16 CKOJIBKO MPOIIEHTOB COCTABJISIET OJIHO YUCIIO OT APYTrOT0 C OKPYTJIICHUEM JI0 LIEJION 4acTH

3ananue 2. Pemute CJIAY cornacHo BapuaHTy: A) MaTpUYHBIM CIIOCOOOM U 3alUIINTE MOJYYEHHOE pe-
IIIEHHE B TEKCTOBBIH (aii ¢ Ha3BaHueM “VeCt.txt”; b) ucmonb3ys BcTpoeHHyo QyHKImo I1solve u gomm-
IIMTE MOJyYeHHOe perieHue B daitn “vect.txt”. Cuuraiite comepxkumoe daiina “vect.txt” u BoiBenute pe-
3ynbTar Ha dKkpaH. [locTpoiiTe B 0HOM oOsacTu rpa@uku cToiOuoB MaTpuilsl 4. I3MeHuTe TONMMHY U
TUIBI MOJIYYEHHBIX Ha IITPUXOBYIO 21 (A5 rpaduka mnepBoro crojidua), cruiomuyio ln (s rpaduxa
BTOPOT'O CTOJI011a), MyHKTUPHYIO 411 (U1 rpaduka TPEThero cTonlia) U BHIBEAUTE JIETEHY.
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Bapuant CJIAY Bapuant | CJIAY

1 2x-3y+z2=-1 9 3x+2y+z=1
5x+2y—-2z=0; X+3y+2z=2;
X—y+2z=3. 2X+y+3z=3.

2 Xx+0.2y+88z=-3; 10 X+2y+3.62=0.1
—7x-11y +7z =10; 3.2x+54y+7z=-0.8;
Xx+0.6y+4z=1. 0.1x+3y+4z=0.

3 3x+2y+2z =16; 11 X+2y+3=—4
X+3y+2=9; 3+6y+7z=0;
5x+3y+4z =29. X+3y—-4z=1.

4 X+7.8y+32=3; 12 X+5.4y+3z2=9.8;
3x+5y+9.82 =-3; 3x+5y+0.82=0.2
34x+3y+4z=-9. 27Xx+3y+4z=45.

S X+2y =13; 13 3X+2y+z=1
X+7z2=2; X+3y+2z=2;
3y+4z=1. 4x+5y-3z=3.

6 4x-3y+22=09; 14 0.1x—2y+3z=3;
2x+5y -3z =4; -3.8x+5y+7z=04;
5Xx+6y -2z =18. X+3.3y+4z=1

7 X+2y—-5.6z=-2.2; 15 X+2y+3z=7,
X+y+7z=-4 3X+5y+7z=-1;
X+3y=1. X+3y+4z=1.

8 Xx+12y+3z=17; 16 2Xx—y+32=09;
34x+5y—-97z = 23; 3X+5y+1z=-4;
X+35y+4z =44, 4x-T7y+1z=>5.

3ananue 3. Haiiqure pelieHue B aHAIMTHYECKOM BUIE NI BBIPAKEHUS cOIVIacHO BapuaHTy. Crenaiite
IIPOBEPKY HANIEHHOIO PELICHUS.

Bapuanrt Bripaxxkenue Bapuanr | Beipakenue
1 2Ly aX 320 9 2x+2\625-x% = 70
2 X+y-8=0 10 x4 —3x3 1 2x2
— <0
x2+y2—82=0 x3—5x2
2 {
3 {x -2xy =1, 11 2x2+5x—6>2—x
X—3y=-2 J2x+1<2
4 |x—6|£‘x2—5x+2‘ 12 x2—4xy+6y2—12y+18:0
S X+y+z=0 13 (x+2y)(2x-y+1) =6
Xy+yz=-1 2x-y+1 2
x2+y2+22:6 X+2y 3
6 Jx—4y —2\x+3y =1 14 3x% +2xy—y2 =0
7Jx 13y +5x+ 22y =13 x% —3xy =16
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! x2—4xy=—19 15 X+y+z=4
X+y=7 2xy—22:16
8 X +3\1024— x% =97 16 X 1=log (X2_4X+1)
; 6
sin(x)
Kpurepumn oueHku:
o OLICHKA «3a4TEHO» BBICTABIIACTCS CTYACHTY, €CJIM PEIICHO HE MEHEE JBYX 3aJaHUM U3 KOHTPOJIb-

HOW pabOoThI COTJIaCHO CBOEMY BapHaHTy O€3 JAOMyLIeHHs IpyObIX OMHMOOK, a TaK)Ke €CIU PELICHBI TPH
3aJlaHusl, IPU STOM B OJAHOW M3 3a/1a4 MOJIYYUJICS HEBEPHBIM OTBET WM JOMYIIEHA OMNOKa, UITH e X0l
pellIeHrs HEBEPHbIH;

o OLIEHKA «HE 3aYTEHO» BBICTABIIETCS CTYAEHTY, €CJIM HE PELLIEHO HU OJHOTO 33JaHUs WIN PELIECHO
TOJIBKO OJIHO, & TAK)KE €CIIM PEIIeHO 0oJiee OHOTO 3aJlaHHsl, U TIPU 3TOM JIOYIICHBI TPyOble OMIMOKN MU
MOJIy4€H HEBEPHBII pe3ynbTaT B ABYX WK TPEX 3aJaHUSX.

- A
Cocrasurernb J //?// B.A.Boesa
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