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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 JUCLHUIUIMHE) MPUBEIeHa B 11.2.2 paboueil mporpaMmbl TUCIUILTHHBI.

1.1 @opmuposanue komnemenyuu
OneHnBaHUE YPOBHS OCBOCHHS O0YYarOMIMMCSI KOMIIETEHLIUH OCYIIECTBISETCS C MOMOILBIO GopM
IIPOMEXYTOUYHOM aTTecTaluy U TEKYUIEro KOHTpoJid. POpMbl IPOMEKYTOUHON aTTECTALUU U TEKYILIETO
KOHTPOJISI YCIIEBAEMOCTH T10 TUCUUIUIMHE, C TOMOIIbIO KOTOPBIX MPOU3BOIAUTCS OILICHUBAHHE, YKa3aHbl B
yueOHOM 1ane u B 11.4.1 paboueil mporpaMMbl AUCHUTUINHBL.
B pesynbTate ocBOEHUS NUCUUIUIMHBI Y 00yYaromerocs A0KHbBI ObITh COPMUPOBAHBI KOMITETEH-
[UU:

HaumeHnoBaHue kaTeropuu Kox n HauMeHOBaHUE KOMIIETEHIIUH
(rpynmel) KOMIETEHIMH

Nudopmannonnas kynb- | OIIK-2. CocoGeH moHMMaTh MPUHIUIBI PA0OTHI COBPEMEHHBIX HH(OP-
Typa MAaIMOHHBIX TEXHOJOTHH U UCIOJIb30BaTh UX JUI PELISHUs 3ajiay Mpo-
(hecCHOHATBLHOM e TCIILHOCTH.

1.2 Kpumepuu oyenusanus komnemeHyuil u WKaibl OYeHUBAHUS
[Ipu mpoBeneHUr POMEKYTOUHOM arrecTanuu B GopMe 3auema WCIONB3YeTCs IKalla OlLICHUBA-

HUsA: «HE 3a4TCHO», <«3a4YTCHO.

IlokazaTemsimMu OLCHUBAHHUA ABJIAKOTCA 3HAHHA, YMCHUA W HABBIKU 06yqa10merocs{, IMMOJIYYCHHBIC
IIpHU U3YUCHUHN JUCHUIIINHBI.

KpI/ITepI/IHMI/I OLCHHNBAaHUA JOCTHXCHUA MoKa3aTejieH ABJISIOTCS:

IToka3arenn

Kpurepuii onieHuBaHus
OLICHUBAHUS

3HAHUsl TEPMUHOB, ONIPECIICHHUM, TOHSATUN;

00BEM OCBOEHHOT'0 MaTepHasa, yCBOCHHE BCEX TeM, Pa3esiOB NUCIUTUINHEI;
3Hanus MOJIHOTA, CACTEMHOCTb, IPOYHOCTh 3HAHUIA;

MPaBUILHOCTh OTBETOB HA BOIIPOCHI;

YETKOCTh M3JIOKEHUSI U3YYCHHOTO MaTepuara;

CTENEeHb CAMOCTOSATEIbHOCTH BBIIOJIHEHUS JEHCTBUS (YMEHMUS);

OCO3HAHHOCTb BBIIIOJIHEHUS IEUCTBUS (YMEHUs);
YmMenus YMEHME aHAIM3UPOBATh U3YUYEHHBII MaTepHuall;
yYMEHHUE BBIOMpPATh METOJMKY BBINOJIHEHUS 3a/IaHMs,
YMEHHE BBINIOJHSATH 3aJJaHHs] PA3JIMYHOMN CII0KHOCTH;

HABBIKM CAMOITPOBEPKHU, Ka4ecTBO C(HOPMUPOBAHHBIX HABBIKOB;

HAaBBIKM aHAJIN3a PE3YJIbTATOB BHIMOJIHEHUS 3aJaHN, PENICHUS 3a/1a4;

HABBIKU TPEJICTABJICHUS PE3yIbTATOB PEIICHHUS 3a7a4, Ka4eCTBO 0OpMIICHHUS 3a/1a-
HUM;

HaBBEIKM 0OOCHOBAHMS BBIIOJIHECHHUS SaHaHHﬁ, IIPUHATHA peIHeHI/Iﬁ;
6LICTpOTa 1 Ka4CCTBO BBINTOJTHCHUA 3&,[[8.HPII>1.

HaBbixkn




2. TunoBble KOHTPOJIbHBbIE 3aJaHUS 1JIsl OlleHUBAHNS (POPMHUPOBAHUSI KOMIIeTEHMIi PH NMpoBe/ie-
HHMHU IPOMEKYTOYHOM aTTecTaluu

2.1 IIpomesicymounas ammecmayusi no OUCYUNTUHE
®opma NpOMEKYTOUHON aTTECTALUU: 3auem
[lepeueHpb TUMOBBIX BOIIPOCOB (3aaHuUil) [JIsl MPOBEIEHUs 3aueTa B 2, 3 ceMecTpax:

HaumenoBanue
HaumenoBanue Kon dopmu-
. MIPUMEHSIEMBIX
Ne | pazpena nucnun- TumoBsle BONPOCHI/3a1aHUs pyemMoi Kom-
OLICHOYHBIX
JIUHBI HNEeTeHIINH
CPEICTB
1 | OcHoBBI coBpe- 1. bazoBble nousATus. Ilpocreiine BbI- OIlK-2.1 DK3aMeHaIOH-
MeHHo# nHpopma- | ynuciaenus B MathCad. UnaTtepdetic OIIK-2.2 HBII OuJeT
TUKHU MathCad. Maremaruueckas nanens ua- | OIIK-2.3 Konrtponbnas pa-

CTpyMeHTOB. TekcToBast, MaTeMaTH4e-
ckas obmnactu. OnepaTopsl prUcCBanBa-
HUS U YNCJICHHOTO BbIBOJA. KOHCTaHThI 1
nepeMeHHble. Beruncienue anredbpaunye-
cKux (hopmy.

2. PaGora ¢ maccuBamu naHHbIX. [1oHS-
tue maccuba. Coznianue maccuba. OyHK-
1uy 00paboTku MaccuBoB. Komanab! na-
Henu uHCTpyMeHToB "Martpuna. Onepa-
LMY BBIYUCIIEHUS C UCIIOIb30BAHUEM
BEKTOPOB U MaTpHLI.

3. Ucnonp3oBanue GyHKIUI B BRIYUCIIE-
Husix. J{nanorosoe okHo "BeraBka ¢yHK-
uun". Berpoennsie Gpynkunu. OyHKuuu
00paboTKu MaccuBOB. DYHKITNHU MOJTH30-
BaTeJsl.

4. I'paduka. I'paduyeckas nanens. [1o-
CTpoeHue rpauKoB B pa3IMUHBIX CUCTE-
Max KOOpJIMHAT.

5. AnropuTMu3aIs 1 NporpaMMHUpoBa-
Hue. [lonsATre anropurma u €ro CBOMCT-
Ba. CriocoOsl 3anuck aaropuTMoB. baszo-
BbIE CTPYKTYpPbI QITOPUTMOB.

6. bazoBble aNrOPUTMBI UKIMYECKUX
BBIYHCIIUTENBHBIX IporieccoB. Pazpabor-
Ka [MUKIMYECKUX aJITOPUTMOB TabyJInupo-
BaHUA (QYHKIUH, CUETYNKA, HAKOIUICHUS
CYMM U IIPOM3BEJICHUH, IOMCKAa MUHU-
MaJbHOT'O U MAaKCUMaJIbHOI'O 3HAYEHUI.
KpaTHble 1 UTEpallMOHHBIE LIUKIIBL.

7. [lonmporpammsel. Haznauenue noamnpo-
rpaMMbl. CTpyKTypa NOAIPOrpaMMBI.
Onucanue noanporpaMm-QpyHKIMi u
nojnporpamMm-npornenyp. O6parienue k
noanporpammam. @opmalibHble U (PaKkTH-
YECKUE MMapaMeTPBI.

8. be3aMorynmpHOE ¥ MOJTYJIBHOE TIPO-

6oTta

Tect
PazHoypoBHEBBIE
3aa4d U 3a0aHus
CobecemoBanne




rpammupoBanue B makere MathCad. Pea-
JU3aIUs IMHEHHBIX, Pa3BETBIISIOMIUXCS U
LUUKINYECKUX BBIUUCIUTEIbHBIX MPOIIeC-
COB.

9. UtepanmonHnblie NUKIIbL. Pemenue nre-
PalMOHHBIX 33/1a4 C UCTOJIb30BaHUEM
yCIIOBUS BBIXO0/1a U3 IIUKJIA C 3a/JaHHOM
TOYHOCTBIO MPUOIIMKEHUSL.

OcHOBBI paOOTHI B
nakere Microsoft
Excel

1. Conepxanue nHOOPMAITMOHHBIX TEX-
HoJioruid. OCHOBHBIE MOHATHUS U OCHOBBI
pabotsl. Knaccudukanus BunoB nuadop-
MallMOHHBIX TEXHOJIOIHI U UX peayin3a-
1S B TEXHUYECKUX 00sacTsix. OCHOBHbBIE
cBeaeHus o mporpamme Microsoft Excel.
OcHoBHBIE MHCTPYMEHTHI. [Tob30Ba-
TEJIbCKUE (POPMATHL. 3alUTa JaHHBIX.

2. Ucnonb3oBanue hopmyi U GyHKIUH.
Cosznanue rpauKoB v quarpamm. THITBI
nuarpaMm. PenaktupoBanue nuarpamm.
PopMaTUpPOBAHUE JUATPAMM.

3. Auarpammsbl. Co3ganue rpadukoB u
auarpaMmm. Tunsl quarpamm. Penaktupo-
BaHue nuarpamm. opmarupoBaHue aua-
rpaMM.

4. Pabora ¢ maccuBamu. Bextop. Marpu-
1a. OCHOBHbBIE oniepaluu paboThl U
¢bynkuu ¢ maccuBamu. [lpumenenue B
pacuerax.

5. MareMatnueckoe MOEIMPOBAHUE.
Pemrenne cucreM TMHENHBIX YpABHEHUM.
HaxoxeHue KopHel HETMHENHOTO
ypaBHeHUs — 1oa00p mapamerpa. Haxo-
KJICHUE YPAaBHEHUS PErPECCUU: TIOCTPOE-
HUE, BEIYHUCIICHNE, TUHUS TPeHIa. 3a/1a4a
ONTUMU3ALMH: 3aITYCK HAJCTPOUKH "TIO-
UCK pelIeHus", co3aHue 0T4ETa, ONop-
HbIE TaOJIUIIBI.

OIlK-2.1
OIIK-2.2
OIIK-2.3

DK3aMeHaIuOH-
HBIA OWIIET
KonTposnbHas pa-
oota

Tect
Pa3znoypoBHeBbIE
3aJa4d U 3aJ1aHus
CoOecenoBanue

AHanus 1 ynpas-
JIEHWE JaHHBIMU

1. AHanu3 1 ynpaBiieHUE TaHHBIMU B
Ecxel. Co3nanue u BeieHUE CITUCKOB,
MIpOBEpKa BBOAUMBIX JJaHHBIX. PaboTa ¢
TaOaMIel JaHHBIX: aBTOPUIIBTP, pacilu-
peHHBbIN QUIBTP, MHOTOYPOBHEBAs COP-
TUPOBKa, ITO/IBE/ICHUE UTOTOB, CBOIHAS
Tabaua.

2. OCHOBBI TPOEKTUPOBaHUS 0a3 TaHHBIX.
Dransl IPOEKTUPOBaHUsS 0a3 JaHHbBIX.
Monens naHHbIX. PensgunonHas Moaens
naHHbIX. [ToHsTHE OIS, 3anmKcH, KIH0Ya.
Hopmanusanusa otHowmenunii. Mcnomns3o-
BaHUe AuarpaMm "cyniHoctb-cBs3b" (ER-
JarpaMMbl) IPH IPOEKTUPOBAHUH.

3. Pa3paboTka 0a3 maHHBIX B Cpelie

OIlK-2.1
OIIK-2.2
OIIK-2.3

DK3aMeHaInoH-
HBIH OHMJIET
Kontponbnas pa-
oota

Tect
PazHoypoBHEBBIC
3a7a4M U 3aJaHUs
CobOecenoBanue




CYBJI Microsoft Access. Drtarbl pa3pa-
60TKu 6a3 nanHbIX B cpene CYB/I
Microsoft Access. OObeKTHI Oa3bl JaH-
HBIX, MX Ha3HadyeHue. [loHsTHE O CTPYK-
Type 00beKTOB 0a3bl 1aHHBIX. CepBHUC-
HBIC CPEJICTBA OMUCAHUS CTPYKTYPHI OT-
NeNbHBIX 00BEKTOB 0a3bl JaHHBIX (KOH-
CTPYKTOPBI, MAaCTEPa, MOCTPOUTEITH BbI-
paxenuit). Tunsl qanabiX. Co3nanue
TabUI 6a3bl JAHHBIX U CBSA3CH MEKIY
guMu. Tunel cBsa3eit. [lonsaTre e1ocTHO-
CTH.

4 | OCHOBBI IPO- 1. ITporpammupoBanue pasBersisomumx- | OITK-2.1 DK3aMeHAIMOH-
IrPaMMHUPOBAHUS B | CSI U LIUKINYECKUX BBIYUCIUTEIBHBIX OIIK-2.2 HBIN Ouyer
nakete Mathcad nporieccoB. beamoaynsHoe u monynpHoe | OIIK-2.3 KoHnTtponbHas pa-

nporpammupoBanue PBII. Peanuszanus

oora

0a30BBIX [IUKIMYECKUX aITOPUTMOB Ta- Tecr
OynupoBaHUS (PYHKITHIA. Pa3znoypoBHeBbIE
2. O6paboTKa OJJHOMEPHBIX MACCHUBOB. 3a/la4y¥ U 3a/laHus
Peanuzarust anropuTMoB cueTYMKA, Ha- CobecenoBanue

KOIUJICHUSI CYMM U MIPOU3BEACHUMN, TTIOUCK
MUHUMAJIBHOTO U MAaKCUMAJIBHOTO 3Ha-
YEHHUM.

3. KpaTtHbie ukibl. ba3oBbie anropuTMbl
00pabOTKH MaTpHII.

2.2 Ilpomesicymounas ammecmayus 8 popme 3auumol Kypcogou pabomwl (Kypco8o2o npoekma)
He npenycmotpeno.

3. MeToauuecKkue MaTepualbl, ONMPEACTAIOIME MPOUCAYPHI OLICHUBAHUA
Hpouenypa IMPOBEACHUA HpOMe)KYTOqHOfI aTTeCTallu U TCKYLIETO KOHTPOJIA YCIICBAEMOCTH PCT-
JAMCHTHUPYETCA JIOKAJIbHBIM HOPMATUBHBIM aKTOM, OIPCACIAIOIINM IMOPAA0K OCYHICCTBICHUSA TCKYIICTO
KOHTPOJIA YCIICBAECMOCTH U HpOMC)KyTO‘-IHOI\/'I aTTeCTallun 06yqa10u1nxc;1.

3.1 Ilpoyedypa oyenusanus npu nposedeHuu RPOMe’CYMoyHOU ammecmayuu 00y4aromuxcs no OUCyun-
NuHe 6 popme IK3ameHa
He npenycmotpeHo.

3.2 Ilpoyedypa oyenusanus npu npoeodeHuUU NPOMeNCYMOYHOL ammecmayuu 00y4aromuxcs no OUCYun-
nuHe 6 popme 3auema
[TpomesxyTouHas aTTecTalys MO IUCHMILIMHE B (opmMe 3auéra mpoBOJUTCA BO 2, 3 ceMecTpax.
Jlist olleHMBaHMS 3HAHUH U HABBIKOB MCIIONB3YIOTCS KPUTEPUH U IIKaJa, yKa3aHHbIE 1. 1.2.
Hwxe npuBeneHs! npaBuiia OlleHUBaHUSA (JOPMUPOBAHUS KOMIIETECHIIMH 110 MOKa3aTesio OlleHUBA-
HUS «3HaAHU.

ypOBCHB OCBOCHU U OLICHKA

Kpurepuit onenuBanus

He 3auteno 3auTeHo

3HAHUA TepMI/IHOB, OII- 3HaeT TepMI/IHLI nu onpegleneHm{
pEeIEeNEHNI, IOHATUH;
00BEM OCBOECHHOT'O Ma-

TCpHaJia, YCBOCHUC BCCX

He 3HaeT TepMHHOB U OIpeeeHn

He 3"aeT 3HaunTENLHON YaCcTHU MaTe-
puana IUCUMUILUIHbBI

3HaeT MaTepI/IaJ'I JUCHUIIJIMHEI B
[IOJIHOM 00BEME




TeM, pa3JeaoB JUCIIHII-
JINHEI,

IIOJIHOTA, CUCTEMHOCTD,
IIPOYHOCTH 3HAHW;

3HaHusA Marcpuaia 6€CCI/ICTCMHBIG, HC
OTBeYaeT Ha OOJILIINHCTBO BOIIPOCOB

10 TEMaM JUCHUIIIINHBI

HaéT JOCTAaTOYHO YE€TKUC U ITIOJIHBIC
OTBCTBI Ha BOIIPOCHI

IMPaBHUJILHOCTb OTBCTOB
Ha BOIIPOCEHI;

HenpaBuibHO OTBEYaeT Ha OOJIBIINH-
CTBO BOIIPOCOB, JIOITYCKaeT IpyOnie

OLITUOKH

OTBeuvaer Ha BONPOCHI PABUIILHO

YETKOCTb HU3JIOXKCHUA
HU3YUYCHHOI'O MaTcpurajia,

H3znaraer 35anusa 0€3 JOrn4ecKoii mo-
CJIeI0BATEILHOCTH, HE COITPOBOK/IAET
OTBET PUCYHKAMH, CXEMaMHU

N3naraet maTepuai 70CTaTOYHO
4eTKO, 0€3 HapyllIEeHUl B JIOrH4e-
CKOH 1ociieJoBaTeIbHOCTH. BEI-
MOJTHSIET MOSICHSIONINE PUCYHKH U
CXEMbI KOPPEKTHO U TIOHSITHO

Hixe IMPUBCACHEI IIpaBUJia OLCHUBAHUA (bOpMI/IpOBaHI/IH KOMHeTeHHI/Iﬁ I10 ITOKa3aTeIlo OLCHHUBA-

HUSA «Y MEHUAY.

Kpurepuii onenuBanus

YpOoBEHb OCBOEHHUSI M OLIEHKA

He 3auteno

3auteHo

CTEIEHb CAMOCTOSITEIIb-
HOCTH BBITIOJTHEHUS
neicTBUs (YMEHHS);

He moxeT camocTosSITeNLHO
BBIIIOJIHUTH 3a1aHUC

BrInosiHseT 3a1aHiue CaMOCTOSTENIBHO,
IPaMOTHO BBIOMpAET CTaHAAPTHYIO METO-
JIMKY, UCIIOJIb3YET HYXKHYIO JIUTEPATYPY
IpH HEOOXOTMMOCTH

OCO3HAHHOCTbH BBITIOJI-
HEHUsI IeUCTBUS (YMe-
HUA);

Brinonusier 3aganust no npu-
Mepy, HE OCO3HAHHO, HE MOXKET
OTBETUTH Ha BOMPOCHI MPeEro-
JlaBaTelis [0 allrTOPUTMY U Me-
TOJIMKE PEIICHUS

Breimonnser 3aaHusl OCO3HAHHO, JOITyCKast
HEAOYCTBI, MOXKXET YBEPCHHO OTBECTUTH HA
BOIIPOCHI ITper1IoAaBaTelis 1o aJirOPUTMy U

MCTOAHUKE PCIICHUA

YMCHUEC aHAJIIM3UPOBATH
H3y‘leHHLII>i MaTcpuall;

He umeeT HaBRIKOB aHaM3a
M3y4EHHOI0 Marepuaa,

[lenaet KOppeKTHBIE BEIBOABI 110 U3YYECH-
HOMY MaTepuay,

yYMEHHE BBIOMPATh Me-
TOAMKY BBITIOJTHEHUS
3aJlaHus;

He moxeTt BpIOpaTh METOIUKY
BBIITOJIHEHUA 3aJaHUI

bes 3aTpynHeHuii BEIOUpAET CTaHAAPTHYIO
METOAMKY BBIIIOJIHEHU 3a1aHUI

YMEHUE BBINIOJIHATH 3a-
JaHUs Pa3InYHOU
CJII0’)KHOCTH;

He uMeeT HaBBIKOB BBITIONTHE-
HUS y4€OHBIX 3aaHUI

NMeet HaBBIKM BBIMOJHEHUS CTAHIAPTHBIX
y4eOHBIX 3aJJaHuI

Huxe IMPUBCACHELI ITpaBUJIa OLCHUBAHUA (I)OpMI/IpOBaHI/IH KOMIIETEHIIUM MO MOKAa3aTeNI0 OLICHUBA-

HUd «HaBBIKN).

Kpurepnii oniennBanus

YpoBEeHb OCBOEHHUSI M OIIEHKA

BAaHHBIX HABBIKOB,

He 3aureno 3auTeHo
HaBBIKU camMoIipoBepku, | HaBbiku camonpoBepku OTCyT- | VMeeT HaBBIKM CaMOMPOBEPKH, XOPOIIIO
KauecTBO chopmupo- CTBYIOT c(hOpMHPOBAHBI HABBIKH BBITTOJIHEHUS

3aJITaHUN

HaBBIKU aHaJIN3a pe-
3yJbTAaTOB BBINOJHEHUS
3aJaHui, pEIICHUS 3a-
aad;

Jlenaet HEKOPPEKTHBIE BBIBO-
JBl

[lenaet KOppeKkTHBIE BEIBOABI 11O PE3YIIb-
TaTaM pELICHUs 3a]a4u

HaBBIKH MPECTaBICHUS
pE3yNbTAaTOB pEUICHUS
3aJ1a4, KaYyeCTBO

He moxeTt npousumrocTpupo-
BaTh PEILICHUE 32141 MOsIC-
HAOIMHUMU CXEMaMH, pPUCYHKa-

Brimmonaser MOSACHAOMUE PUCYHKH U
CXEMbI KOPPCKTHO U ITOHATHO




odopMIICHHUS 3a1aHH; MU

HaBBIKM 000CHOBaHUS Jomyckaet rpyOble ommoKu ANTOpUTM BBINIOJIHEHMS 3a/1aHUs BEp-
BBITIOJIHEHMS 3a/1aHUN, npyu 000CHOBAaHUU METOAUKHU HBIM, IPUHAMAET BEPHBIC PELICHUS
IIPUHATHS PELICHUN; BBIIIOJIHCHUH 3aJaHUH, HE MO-

KET MPUHATH BEPHOC PCHICHUC
6BICTpOTa 1 Ka4CCTBO 3aIIaHI/ISI BBITIOJIHACT C HU3KUM Brmmonuser 3alaHus YBEPCHHO, C X0OPO-
BBIITOJIHCHU AL 3aIlaHI/II7L Ka4yCCTBOM, KpaﬁHe MCEIJICHHO IITMM Ka4€CTBOM

3.3 Ilpoyedypa oyenusarus npu nposedeHUU NPOMEICYMOYHOU ammecmayuu 00y4arouuxcs no
oucyuniuxe 8 hopme 3auumol Kypcogoi pabomol (Kypcoso2o npoeKma)
He npenycmotpeHo.

4. KoHTpoJIbHbIE 321aHUs 1JIs1 OLleHUBAHUA ()OPMHUPOBAHMSI KOMIIETEeHIIHA
MPHU NPOBeIeHUN TEKYIIEero KOHTPOJISI M0 JMCUMILIHHE
TunoBbie KOHTPOJILHBIE 3a/IaHUS JJIs1 OLICHUBAHUS (DOPMHUPOBAHUS KOMIIETEHIIUI U MPOLIETYPHI
OLICHUBAHUS MPU MPOBEICHUH MPOMEKYTOYHOTO U TEKYILIETO KOHTPOJIS IIPE/ICTABIIEHBI B COOTBETCTBYIO-
uux npuinoxkeHusx GOC.



MUHUCTEPCTBO HAYKU U BBICIHET'O OFPA3OBAHU
POCCUNICKOU ®EJEPALINU
(denepanbpHOE TOCYIapCTBEHHOE OI0PKETHOE 00pa3oBaTeIbHOE YUPEKICHNE
BhICIIero oOpasoBanus «HoBocnOMpcknii TOCy1apCTBEHHBIN
APXUTCKTYPHO-CTPOUTENBHBIN yHUBepcUTET (CUOCTPUH )»

Hanpasnenue 08.03.01 CtpoutenbcTBo
HaumenoBanue OIIOII BO I'opoackoe cTpouTeibLCcTBO
Kadenpa npukjiaqnoii MaTeMaTHKH

Jucnuninuna « MH(pOopManMOHHBIE TEXHOJTOTHH»

BWJIET Ne 1

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

2. 3anava. B omHOMEpHOM MaccHBE  CIydalHBIX BEIIECTBEHHBIX 3HAUCHUM, JISKAIIUX B TUATIa30HE
[—10;10] , 3aMEHUTb BCE OTPULIATENBHBIE JIIEMEHTHI MaCCUBA IPOU3BEICHUEM EI0 HEHYJIEBBIX 2JIEMEHTOB,

a TOJIOKUTENIBHBIE — CYMMOM OTPHULIATEIbHBIX 2JIEMEHTOB MacCHBa. 3aJaHUE PEAIM30BaTh B BUJE MO~
MIPOrpaMMbI-(PYHKIIMU U IPOTECTUPOBATh €€ padoTy.

3. 33,[[3.‘{8.. Haiiti MakcMMalIbHBIN 3JIEMEHT MOCIEIOBATENILHOCTH U €T0 HOpSI,Z[KOBBIfI HOMCD:

a(k) = cos(b+ 2K

j, k=12...6, b=6.3aganne peann3oBaTh B BU/E MOANPOrPAMMbI-PYHKIIHH.

8y
CocraBurenb /4 B.A.boeBa

3aBenyromiuii 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=<c0s| — [,ecmu 0<x<1;
b

sin(x2), ecmn 1 < x<12;

rae a =2, b = 0.5, X npuarMaeT 3HaYeHHs OT -5 10 3 ¢ marom 0.015.
3amady pemmre IByMs CIIOCO0aMU: a) UCTIONb3Ys YCIOBHYIO (yHKIHIO if (0€3MOMyIIbHOE TTPOrpaMMHUp O-
BaHue); 0) UCTIOJB3Ys MOAIPOrpaMMy-(HYHKIHIO (MOYJIbHOE MPOTPAMMHUPOBAHUE).

3anaua 2. Beruncnure 3HaueHue Y:

sin(x
o) yecmn1<xX<2;

Y =19cos(x)+0.1

Sin(X2) +eX ecm 2 < 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) UCTOJB3Ysl yCloBHYIO (yHKIHIO if (0e3MOaynpHOE MpOorpaMMHUpOBaHue); 0) Hc-
MOJIb3YS MOAMPOrpaMMy-(GyHKIHIO (MOIYJIbHOE TPOrPaMMHUPOBAHHKE).

32[,[[3.‘-13 3 HaHI/II_HI/ITe HporpaMMy JJIA BBIYHUCIICHHUA TUIOIIAaAN KOJIbIIA 110 (bOpMy.TIC:
S=n.(RZ-r?),

rae R — BHenIHMit paanyc Koibla, I — BHYTPEHHUHN paguyc KOJIblia.

BrinonnuTe nporpaMMupoBaHue B IByX BapHaHTax: 0€3MOIyIbHOM U MOAYJIbHOM. B mporpamme npeny-
CMOTPHUTE TIPOBEPKY KOPPEKTHOCTH 3a/1aBA€MbIX JIaHHBIX, TO €CTbh, BBIIOJHEHUS YCJIOBUH
r<R, r>0, R>0. Ecnu xots Obl 0IHO M3 COOTHOIICHHWI HE BBHIMOJHICTCS, TO BBIBEAUTE COOOIICHHE

«OQuubka ucxoonwvlx Oannvix!».



3anava 4. Beruucnure 3Hadenue z = max(a,b) mns

_ 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(t?), t = 0.25.
3ajauy pemuTe AByMs CIIOCO0aMH: a) UCTIONIB3Ys YCIoBHYIO (GyHKIHIO if (0e3M0MynbHOE TPOTPpaMMHUPO-
BaHUe); 0) UCTIONB3Ys MOANPOrpaMMy-(YHKIHIO (MOIYIbHOE IPOTPAMMHUPOBAHHE).

3amaya 5. CoctaBbTe MPOrpaMMy, IPOBEPSIOLIYIO, MOXKHO JIU 10 33J[aHHBIM JUIMHAM CTOPOH &, b, C no-
CTPOUTH NMPSMOYTOJIbHBINA TPEYTOJIbHUK. BhIBEIUTE Ha SKpaH COOTBETCTBYIOIIEE COOOIICHHE.

3aga4yu MPOABUHYTOI0 YPOBHS

3amava 1. Jlan maccus:
A:{ai}; i=1n.

CoctaBbTe OmucaHue MOANPOrpPaMMBI-QPYHKIIMH, BBIYMCISIONIEH KBaJapaT pa3HoOCcTel (8 — C), rae C —
CpelHee 3HaU€HUE 3JIEMEHTOB MaccuBa A.

3amaua 2. Jlana matpuna A= {ai j }3 . CocraBbTe moAnporpamMmmy-GyHKIH0, GOPMHPYIOIIYIO IIEII0-
J X

YKCACHHBIN MaccuB C, B KOTOPOM I-i 3JIEMEHT paBEH KOJUYECTBY MOJIOKHUTEIBHBIX JIEMEHTOB I-i CTPO-
KU MaTpulibl 4.

3agaga 3. CocTaBbTe MOANPOrpaMMy-(QyHKIIHIO, KOTOPas B 3ajaHHOM BekTope X ={X;}, | =1,6 Bce

KOMITOHEHTHI C UETHBIMM HHACKCAMHU 3aMCHACT HYJIAMH, a C HEUYETHBIMU HMHACKCAMHU — €AUHUIIaMU.

3anaua 4. Jlana Beibopka ciy4uaitubix wucen: X ={x}; i =1,n . Cocrasbre moanporpamMmy-¢pyHkuuio,
BBIYHCIISFOIIY0 MATEMAaTHUECKOE OXKUAaHHEe U AUCTICPCHIO TI0 (hopMmymam:

M = X:: D=

S|

1
n

I

n
-Zx?—MZ.
i=1

n
3anauda 5. CocraBbTe MOANPOrpaMMY-(QYHKIHUIO, BBIYUCISIONIYIO Tpou3BeeHre P = k1—11(1— Xk) , T7Ie

KOMITOHCHTEI BEKTOpPA X OMpPECACIIAOTCA 110 ITPaBUITY:

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

10



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

M€ BEKTOPOB:

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

Bekrtop a 3amaH, a KOMIIOHEHTHI BeKTOopa D BBIUHCISIOTCS 10 hopmyire:

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

n 2
3azmaua 7. CocTaBbTe NOANPOrpaMMy-(yHKIHUIO, BEIYUCIAIONYI0 cyMmmy H = 3 (ai —bi) . DIIeMEHTBI
=1
BEKTOpPOB & u b BeruuciuTe 10 hopmynam:
{i, €ClIM | —He4ETHOE; i2, €CJM | — HEUETHOE;
i) 9i g A I A
21, ecnu | —4€THOE; |3, ecnu | —4éTHoe.

3agauu yriiy0JeHHOTro ypOBHA
3amayva 1. /laHa mocienoBaTeIbHOCTb:
y =sin(x) — cos(x) + 1, rne x =-1,-0.9, -0.8...1.8.
CocTtaBbTe OANIPOrpaMMy-(QyHKIIHIO, KOTOpas MOJACYUTHIBACT KOJUIECTBO WICHOB ITOCIICIOBATEILHOCTH

710 TIepBOro HyJs. BeiBenauTe 3HaueHue X, npu KotopoM Y = (0. BeIuMciaeHHs MPOBOAMTE C TOYHOCTHIO
-6
=107,

3anaua 2. CocTaBbTe OMMCAHUE MOANPOrPAMMBI-(PYHKIIUH, BHIYUCIAIONIEH cyMMYy psiaa:
1
1——+———+....
2 4 6

BbIUnCIIeHHE IPEKPAIIACTCS, KO/ O9ePeIHOE 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

Brruncnenus npekpaTuTe, KOI/la BBIIIOJHUTCS YCJIOBHUE: ‘Sm _Sm—l‘ <0.001. BeiBeauTe MOIYYEHHYIO

S=%an, rJe an =

CYMMY Sy M HOMEp ITOCIIEIHETO cllaraeMoro m.

3anava 4. CocTaBbTe MOANPOTrPAMMY-(QYHKIIHIO, ONPEIESIONIYI0 KOJIMUYECTBO 3JIEMEHTOB MOCEA0Ba-
TEITbHOCTH

7 = cos(i% +5i-6); 1 =12,3,...,

11



CyMMa KOTOPBIX HE IIPEBOCXOAUT yucia S5.7.
3amayva 5. /laHa mocienoBaTebHOCTD:
b =sin(iS+5i% —i); i=123,....

CocTaBbTe TOANPOrpaMMy-(pYHKIHUIO,, ONPEICIISIONIYI0, CKOJIBKO 3JIEMEHTOB I10CIEI0BATEILHOCTH, IS
KOTOPBIX CyMMa MeHbIIe 4.8, yI0BIeTBOPSIOT ycinoBHio: b; < 0.258.

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

}sin(x) i
0 X

HCIIOJIb3YA AJId BBIYHUCIICHUSA PA3JIOKCHUC B PAA:
1 1 1

+ — +....
3.3 5.51 7.71

3amaua 7. CocTaBbTe OMUCaHUE TOANPOTPaMMY-(YHKIIUIO, BEIUUCISIONIEH KOJTUYECTBO MOJIOKHUTEIIBHBIX
3JIEMEHTOB I0CJIEI0BATEIBHOCTH

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

3anpaua 8. CocTaBbTe MOANPOrpaMMY-(QYHKINIO, BEIYUCISAIONLYIO MPee MOCIe10BaTeIbHOCTH

n

Vn2+l

3a 3HAUCHHUE Tpejiesa MPUMHUTE TaKOe 3HAYCHUE 8np+1, IPU KOTOPOM ‘an e an‘ < 10_4 . BeiBeure 3Haue-

an = ,N=123,...

HUC TIpCiciia 1 COOTBeTCTBYIOH_II/Iﬁ €My HOMED N.

Kpurepun onenkmu:
J OLIEHKA «3a4TEHO» BBICTABIAETCS CTYAEHTY, €CIIM 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 3a1aHMii

IO JUCHMIIIIMHE «I/IH(l)OpMaIII/IOHHLIe TEXHOJIOIMH»

3aaa-
HHA

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

HBIN OTBET | KOMIICTCHIIMS MTOJIHCHU S

3a/1aHus,
MUH

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

Kakoe u3 nepeuynciieHHbIX yTBEpKIeHUH sB- | 4 OIIK-2 3
asiercs JIOXKHBIM?

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

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

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

4) B TekcToBoOil 0051acTM BMECTO MpPOOETOB
HCTIONB3YIOT HIDKHEE MOTYEPKUBAHUE.

Yro u3 mnepeuncnenHoro HE SBJISIETCA | 4 OIIK-2 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-2 3
zadacha(A,n,a,b), Beraucsionas KOJIMIeCTBO
SJIEMEHTOB KBaJIPaTHOW MAaTpPHIbI, TPHHAI-
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)

13



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-2

Kakoro Buna nepemennsix HET B Mathcad?

1) mpocThie epeMeHHbIe

2) rno6anbHBIC IEPEMEHHBIE

3) IUCKpETHBIC IEPEMECHHEBIC

4) noaB30BaTENIbCKUE IEPEMEHHBIC

OIIK-2

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-2

Yrobsl copmupoBats noamatpuiy C u3 uc-
XOJIHOM MaTpulbl B ¢ moMoIpio BCTpOEHHOMN
byHKIIMHN, HEOOXOIUMO 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, 4uciIO CTPOK U CTOJIOIIOB MaT-
puisl B

4) marpuny C, matpuny B, HOMepa CTPOK U
CTOJIOLIOB, U3 KOTOPBIX OyneT GopMHpOBaTh-
¢ Marpuna B

OIIK-2

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.

OIIK-2

14



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-2

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 MAcCHBa TIPH SBHO 3a-
JIAHHBIX [PEIeTax CyMMHUPOBAHHUSL.

3) OnpeenéHHbII HHTETPAI.

4) Tpenensl.

OIIK-2

3aiaHus OTKPHITOrO TUIA

BcraBbTe MMPOMMYIMECHHOC CIIOBO.

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

CHUMBOJIb-
HBbIMU

OIIK-2

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 ... IPOrPAMMHPOBAHUEM.

0e3MOTyITb-
HBIM

OIIK-2

BcraBbeTe npomnynieHHoe ci1oBo.

Jlnst  1porpaMMHpPOBAHHS — HTEPAIIMOHHBIX
uksioB B Mathcad ucrnosbp3yroT omeparop ...

while

OIIK-2

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

TOYKa

OIIK-2

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-2

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

-11

OIlIK-2
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f(x,y)=sin(x*+y*)
N:=20 x:=0.N y=0.N
(x=10) (y-10)

b o]

M, =1

A )

Onpenenure Quana3oH 3HAYEHUH apryMeHTa

y.

OTBeT 3amuIIMTEe B BHAC. Y-HAa4YaabHOE Y-
KOHEYHOE uepe3 npobden (Hampumep, -10 10).

Pemmmre B Mathcad HenmuneiHOE ypaBHEHHE:
41 + 4" = 320

B otBeTe 3anumuTe TOIBKO MOTYYEHHBIN KO-
peHb (Hampumep, -1).

OIIK-2 5

Kakasi cuMBONbHas KOMaHJa ITO3BOJISET pe-
IIaTh JIMHEHHBIC W HEIWHCHHBIC YpaBHE-
HUS/HEPABCHCTBA W  CHCTEMBI  ypaBHe-
HUI/HEPAaBEHCTB?

solve

OIIK-2 2

Kakas cumBOIbHAas KOMaHAa HCHOJIb3YETCA
JUTsl yaéTa anpuopHOi MH(GOpMaIIUU, OrpaHu-
YEHUI OTHOCUTEIBbHO UCKOMBIX PELIEHUN HIIH
onpeaenéHHbIX TpeOOBaHUN K UCKOMOMY pe-
IICHHUIO?

assume

OIIK-2 2

10

BcraBbTe IMPOIIYMIECHHOC CIIOBO.

Jl1 IpoBEpKM HAMIEHHOIO PELICHHS] MOKHO
HCIOJIB30BaTh KOMaHAY ... , C IIOMOIIBIO KO-
TOPOU OCYILECTBIIIETCS IOACTAHOBKA 3Haye-
HU B CHCTEMY YPaBHEHUM.

substitute

OIIK-2 2

Kputepun onenkmn:

CocraBuTeNb

«01» urons 2021 r.

OIICHKA «3a4YTCHO» BBICTABJISICTCA CTYACHTY, €CJIN Ha6paHo 10 u Gonee 63J’IJ’IOB;
OIICHKA «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIIN Ha6paH0 MeHee 10 Gaios.

. 2
j /%—— B.A.boesa

//
//

vV
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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 maTreMaTuku
Bomnpocsl 115 codecenoBanusi

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

Paznen «O0mue xapakrepucTuku nakera Mathcad»

1 OcHOBHBIC 0COOCHHOCTH M BO3MOXKHOCTH MaTeMaTtndeckoro makera Mathcad?

2 OnuiMTe KOMIIOHEHTHI POrpaMMHOT0 OKHa makeTta Mathcad.

3 Kakwue naHe s 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 «O6bekTHI pagouero qokymenta Mathcad: TexcroBasi 006,1aCTh, 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 BeimosnHsitotces apupmernyeckue onepanuu B Mathcad? Ipaeuna 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 BRIYKCIICHNH ¢ MaccuBaMu B makete Mathcad.

5 Pemenne CJIAY yepe3 MaTpUUHBIE OTIEpALIUN.

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 YHCICHHBIMA U CHMBOJIbHBIMU BBIYHCIICHUSMHU M KaK OHU PEaTM30BAHEI B
Mathcad?

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

5 CUMBOJIBHOE PENIEHUE YPABHEHU I, CUCTEM YPaBHEHUM, HEPABEHCTB.

6 biiok Given-Find. [IpoBepka pemenus. HanosxeHre orpaHn4eHMid Ha pelIeHue.
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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 [locTpoenue HeckoNbKUX rpadukoB B ogHON oOnactu. DopmarupoBaHue rpadukos.

4 Tloctpoenue rpa@ukoB GyHKIIMH OJHON TIEPEMEHHOM B MOJIIPHOU 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 peann3oBaHbl B Mathcad?

2 IlpaBuia ucnonb3oBanus ycioBHoW ¢yHkimu If u ornueckas crpykrypa ECJIM-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 Kaxue tunsl nuki10B BaM N3BECTHBI U KaKOBBI X XapaKTEPHbIE OCOOEHHOCTHU?

8 IIporpaMMupoOBaHKe HUKINYECKHX AITOPUTMOB B oAnporpamme-ynkiun Mathcad.

9 IlporpaMmMupoBaHre KpaTHBIX IUKJIOB B o anporpamme-pyukiu Mathcad.

10 ITporpamMmupoBaHue UTEPALMOHHBIX IIMKJIOB B oanporpamme-¢ynkuu Mathcad.

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

12 OcHOBHBIE U IOMOJHUTEINIBHBIC ONIEpaTopbl IporpaMmupoBanus B Mathcad u nprmMeps! UX UCTIOIB30-
BaHUS.

Paznen «Pabora c daiiiaMu 1aHHBIX B 00padoTKa AaHHBIX B nakere Mathcad. Pemenue aaropur-
MHYECKHX H MATEMAaTHYECKUX 3a7a1»

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» BBICTABJISIETCS CTYACHTY, €CJIM CTYJACHT HE MOKET JIaTb OTBET HU Ha OJIUH
13 NPEJI0KEHHBIX BOIIPOCOB.

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

%

«01» urons 2021 r.
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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 MEXIY ABYMs MPOU3BOJIBHBIMH TOUKAMU B TPEXMEPHOM EBKJIHMIOBOM IPO-
CTPaHCTBE

2 (dhakTOpHaI MPOU3BOJBHOTO YHCIIA

3 MIPOU3BEICHNE BTOPOTO U YETBEPTOTO CTOJIOIOB MATPHUIILI TPOU3BOIBLHOM Pa3MEPHOCTH

4 TEPMHYECKOE COMTPOTUBIICHUE TPYOOIPOBOIa MPU MPOU3BOJIBHBIX ITApAMETPax

5 3HaueHHe TeMrieparypsl mo mkanam KenpBuHa u dapenreiita mo mpou3BOJIBHON TeMIie-
parype B rpaaycax Llenbcus

6 cuny Kynona mMexay IByMS TOUCYHBIMU HEMOJBMKHBIMU 3apsAaMH MPU MPOU3BOJIBHBIX
napaMerpax u OOMICTPUHSATOM 3HAYCHUU JICKTPHUICCKON TTOCTOSTHHON

7 KOOpJMHATHI TeJia MPU PABHOMEPHOM MPSMOJIMHEHHOM ABM)KEHUU IMPH MPOU3BOJIBHBIX
napaMmerpax

8 TUIOMIA/Ib U 00BEM IUITUHAPA TPOU3BOIBHBIX Pa3MEPOB

9 KOPHH ITPOU3BOJLHOTO KBAJAPATHOTO YPABHCHHUS

10 TJIOMIA]h TPOU3BOJIBHOTO TPEYTroJIbHUKA 110 (hopmysie ['epora

11 OTNpEAENUTENb IPOU3BOJBLHON MAaTPUIIBI Pa3MEPHOCTH 3x3

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

13 MaTpHIly, KOTOpas MOJIy9aeTCs MPU YMHOKEHUU MATPHIIBI MPOW3BOJIEHON pa3MEpHOCTH
Ha 00paTHyo e

14 cpenHee apu(MeTHIECKoe BCEX SJIEMEHTOB MAaTPUIIBI 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) MaTpUUHBIM CIIOCOOOM U 3aIUIINTE MOJIYYEHHOE pe-
IIIEHHE B TEKCTOBBIH (aii ¢ Ha3BaHueM “VeCt.txt”; b) ucmonb3ys BcTpoeHHyo QyHKImo I1solve u gomm-
IIMTE MOJyYeHHOe perieHue B daitn “vect.txt”. Cuuraiite comepxxkumoe daiina “vect.txt” u BoiBenute pe-
3yibTaT Ha dkpad. [locTpoiite B omHON 00macTu rpaduku CTOIOIOB MaTpullbl A. VI3MeHHUTe TONIUHY U
TUIBI MOJIYYEHHBIX Ha IITPUXOBYIO 21 (A5 rpaduka mnepBoro crojidua), cruiomuyio ln (s rpaduxa
BTOPOTO CTOJI01A), MyHKTUPHYIO 411 (114 rpaduka TPEeThero cToyi01a) U BHIBEAUTE JIETEHY.
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Bapuant CJIAY Bapuant | CJIAY

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

2 x+0.2y +88z = -3; 10 X+2y+362=0.1;
~7x-11y+72 =10; 3.2x+5.4y+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+z=9; 3+6y+7z2=0;
5x+3y+4z =29. X+3y—-4z=1

4 X+7.8y+37=3; 12 X+5.4y+32=98;
3x+5y+9.82=-3; 3x+5y+0.82=0.2;
34x+3y+4z=-9. 2.7X+3y+4z=45.

S X+2y =13; 13 3X+2y+z=1
3X+72=2; X+3y+2z=2
3y+4z=1. 4x+5y -3z =3.

6 4x-3y+27=9; 14 0.1x—2y+3z=3;
2x+5y-3z=4; -3.8x+5y+7z=0.4;
5Xx+6y -2z =18. X+33y+4z=1.

7 X+2y-56z=-22; 15 X+2y+32=T;
X+y+72=-4, 3X+5y+7z=-1,
X+3y=1 X+3y+4z=1.

8 X+12y+3z =7, 16 2X—-y+3z=9;
34x+5y—-97z2 = 23; 3X+5y+z=-4;
X+35y+4z =44, 4x-7y+1z="5.

3ananue 3. HaiinuTe peuieHue B aHAIMTUUYECKOM BUJE JJISl BBIpAXKEHUS corjacHO BapuaHTy. Crenaiite
IIPOBEPKY HAWJIEHHOT'O PEIICHHUS.

Bapuanr Bripaxkenue Bapuanr | Beipakenue

! 44 =320 9 2x+2-\625— x> =70

2 X+y-8=0 10 x4 —3x3 + 2x2
{x2+y2—82=0 32 0

3 {x2—2xy=7; 11 {m>2—x
X—-3y =-2. m<2

4 x| <[x* ~5x-+2) 12 X%~ 4xy +6y° ~12y +18=0

5 X+y+2=0 13 (x+2y)(2x-y+1)=6
Xy+yz=-1 2Xx—-y+1 2
x2+y2+22:6 X+2y :g

6 {\/x—4y—2\/x+3y:1 14 {3x2+2xy—y2:0
7x+3y +5x+22y =13 x2—3xy=16
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/ x2—4xy=—19 15 X+y+z=4
X+y=7 2xy—22:16
8 X +3V1024 — X2 =97 16 +1=log (X2_4x+1)
sin(x) 6
Kputepuu oneHku:
L OIICHKA «3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM PEIICHO HC MECHEC JIBYX 3aI[aHI/II71 N3 KOHTPOJIb-

HOM paboTHI COMIACHO CBOEMY BapHaHTy 0€3 JOMYIIEHHUsI IPyObIX OIMIMOOK, a TAaK)Ke €CIIM PEIICHBI TpU

3aaHus, Ipyu 3TOM B OI[HOﬁ H3 3a7a4 MMOJIyYHJICA HeBeprIf/'I OTBCT WJIM OOIYIICHA OIJ_II/I6Ka, MM K€ X0

peLICHUS HEBEPHBIIA;

L4 OICHKA «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM HC PCIICHO HU OJHOIO 3aJJaHUs UJIKW PCIICHO

TOJIBKO OZIHO, & TAK)KE €CIIM PEIeHO 0oJiee OHOTO 3aJlaHHsl, U TIPU 3TOM JOIYIICHBI TPyOble OMMOKN MU

[OJIyYEH HEBEPHBIM PE3YJIbTAT B ABYX WIIM TPEX 3aJaHUSX.

CocraBurenb

«01» urons 2021 r.
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B.A.BoeBa
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