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1. IToxka3aTe/in 1 KPUTEPUHU OLleHUBAHUS KOMIIETEHIIUI, IIKAJIbI OLleHNBAHUS

OnenuBanue (GopMUpOBaHHS KOMIIETEHIIMNA MPOU3BOJUTCS HA OCHOBE IOKa3aresel orle-
HUBaHMs, YKA3aHHBIX B I1.2. paboyell mporpaMMbl TUCLIUITIIMHBIL.

CBsI3b KOMITETCHIIMH M WX KOMIIOHEHT INpHBeJeHa B 1.2 padoueil mporpaMmbl AUCIUILIN-
HBI.

1.1 ®opmuposanue u konmpons nokazameneti OYeHUBAHUSA

OneHuBaHuEe YpPOBHS OCBOCHMsI OOYy4YarOLIMMCS KOMIETEHLUH OCYIIECTBISETCS € IOMO-
IbI0 GOPM MPOMEKYTOYHOHM aTTECTAMU U TEKYIIEro KOHTPouiss. DOopMBI TPOMEKYTOUHOM aTTe-
CTallMM U TEKYILEro KOHTPOJS YCIEBAEMOCTH IO JTUCUUIUIMHE, C IIOMOIIBIO KOTOPBIX IIPOU3BO-
JUTCS OLICHUBAHME, YKa3aHbl B yUeOHOM IUIaHe | B II. 3, 4 paboyeil mporpaMMBbl JUCHUTUIMHBL.

B Tabauue npusenena nupopmanus 0 GOpMHUPOBAHUU PE3YJILTATOB O0yUYEHUS 110 JUCLIUII-

JIMHEC pas3acjiaMu JUCHUIUIMHBI, @ TAKXKE O KOHTPOJIC Imokasareiei OLCHHUBaHUA KOMHGTGHHHﬁ.

Haumeno-
Komnonents! komne- | Kontponupyemsiii pa3aen (tema aucuun- |Bua BaHUE OLle-
TEHLUU JIVHBI) aTTeCTallMy | HOYHOTO
cpescTBa
IIK-1.1. 3Haer MeToabl | 3amuck nepeMeHHbIX. MIMeHa nepeMeH- Texymuit | Konrposis-
H CPEeICTBa PaspaboT- | ypix. Beipaxkenus. OnepaTop NpucBanBa- | KOHTPOIb | Has pabora
Ky Ipoueayp A pas- | gus.
BCPTEIBAHUA IpO- | 3anuch MEPEMEHHBIX U apr(PMETHISCKUX Pasno-
rPaMMHOTO  obecriede- | pprpaenus. OnepaTopsl MaTaHAIN3A. YPOBHEBBIC
HUsT W Murpaiiid ¥ | Maccusl B MathCAD. OgHOMepHBIi 3aja4qn u
npeo0pa3oBaHus JaH- | MaccHB. JIBymepHsIiii MmaccuB. DopMupo- 3alaHusA
HBIX BaHHE MaccuBOB. OOpabOTKa MacCHUBOB.
OyHKIMH U1 pabOThI C MACCUBAMH. Tect
CobGeceno-
BaHHE
IIK-1.2. Ymeer nucars | MonynsHoe nporpammupoBanue. Texuau- | [Ipome- Tect
MIPOrpaMMHBII KOJl | Ka MOAYJIBHOTO IPOrPAMMHUPOBAHMUS. KyTOYHAs
npouenyp uHrerpamuu | [Tognporpamma-gynkuus. Peanuszanus aTTecra-
MIPOTPAaMMHBIX ~ MOJZY- | JIOTHYECKHUX CTPYKTYP. s
nen (3auer)
Texymmui | PasHo-
KOHTPOJIb | YPOBHEBBIE
3a/1a4M U
3a1aHUSA
Cobeceno-
BaHUE




TK-1.3. BrazeeT | Tocrpoenne 1D u 2D rpadukos B nakere | 1eKymwi | KoHTposs-

MPAKTHIECKUM  OMBI- | pfaihoad TlocTpoeue rpadiiKoB B pas- KOHTPOJb | Has paborta

TOM pa3paboOTKHU Mpo-

HeNyp MWTpAIME M JIMYHBIX (bopMaTalx. HOCTpOGI{I/Ie rpadu- Pasto-

npeobpazoBanms (kon- | KOB B JISKAPTOBOMU 1 MOJAPHON cHcTeMe YPOBHEBbIE

BEpTallMU) JaHHBIX KOOpAHWHAT. 3a/1a44 U
3a/laHus
Tect
Cobeceno-
BaHUE

YK-2.1. O3nakomieH ¢ | be3amoaynsHoe nporpammupoBanue. Tex- | [Ipome- Tect

HEOOXOMMMBIMH Ul | HHKa 0€3MO/IYIBHOTO MPOrPAMMHUPOBa- JKYTOUHAS

OCYyILECTBIEHUS Mpo- | HUsA. CTpykTypa 0€3MOyILHOTO MPO- aTTecra-

(deccuoHanbHOI  Jesl- | TPaMMUPOBAHHUSL. Ut

TEILHOCTH TTPABOBBIMHU (3auer)

HOpMaMH

Texkymwmit | PasznHo-
KOHTPOJIb | YPOBHEBBIC

3a/1a4u U
3a/laHus
Cobeceno-
BaHUeE

YK-2.2.  Omnpenensier | Pemrenne 3a1a4 MaTeMaTHIECKOrO IPO- IIpome- Tecr

KpYT 33181 B PaMKaX | poovimosanms. KyTOUHAs

M30paHHBIX BUJIOB aTTecra-

npodeccnoHanbHOMI s

NeSITeNIbHOCTH, TUIaHU- (3auer)

pyer COOCTBEHHYIO

NESITEeNbHOCTh HCXOIS Texkymmit | Pa3zno-

U3 UMEIuXcs pecyp- KOHTPOJb | YPOBHEBBIC

COB; COOTHOCHUT TIJIaB- 3a/1a49M |

HOE M BTOPOCTEIEH- 3a/laHus

HO€, pellaeT IOCTaB-

JICHHBIE 33]]a4U B paM- Cobeceno-

Kax W30paHHBIX BUIOB BaHUE

npodeccnoHanbHOM

JeSTEIHOCTH

YK-2.3. Cnocoen | gopwmymuposka 1 pemeHne 3a1ad IuHei- | LIPOMe- Tect

TIPUMCHATE: HOHATHA O | 516 i HenmmeiiHOrO IpPOrpaMMUPOBAHUS AKyToHHas

JIOTUKE, KOMIIO3HUIIUH, aTTecra-

KaHpe BBICKA3bIBAHHMA st

Ppa3IMYHBIX THIIOB, (3auer)

HOpPMaTUBHbIE  0a3bl

MIpU pEelIeHUH 3a]ad B Texymuit | KonTpomis-

ob0nactu  M30paHHBIX KOHTpOJIb | Has pabota

BUJIOB npodeccuo-

HaJIbHOH  JesTeabHO- Pazno-

CTH YPOBHEBBIE

3aJ1a41 U




3aJaHus

Cobeceno-
BaHHE

1.2 Kpumepuu oyenusanus komnemeHyull U WKaivl OYeHUBAHUS.

[Ipu mpoBeneHUH MPOMEKYTOUHOW arTecTauud B (opMe 3auema WMCIONb3YyeTCS IIKajla
oueHuBanus: «He 3auteHo», «3aureHo». [lokazaTensiMu OLIEHUBAHUS SIBIIAIOTCS 3HAHUS, YMEHUS
Y HAaBBIKM 00Yy4aroLerocs, NoJay4eHHbIe IPU U3yYEeHUN AUCLUIINHBIL.

[Toka3zarensiMu OLEHMBAHHUS SIBJISIOTCS 3HAHUS M HABBIKM OOYYarolIerocs, MOJTy4eHHbIE
IPU U3yYCHUH JUCLUIUINHBL.

Kpurepusimu oLieHUBaHMS JOCTHKEHUS ITOKa3aTelNeH ABISIOTCS:

IToka3arenn

Kpurepuii onieHuBaHus
OLICHUBAHMSI

3HAHUSI TEPMUHOB, ONIPEAECICHUIN, TOHATHI;

00BEM OCBOEHHOI'O MaTepHrajia, YCBOCHUC BCCX TEM, pa3[iCJIOB JUCHUIIIINHBI;

3HaHusA IMOJIHOTA, CUCTCMHOCTDb, IIPOYHOCTb 3HaHHI>i;

MMPaBUJIBHOCTH OTBECTOB HA BOIIPOCHI;

YCTKOCTDb U3JIOKCHUA N3YYCHHOI'O MaTCpHajia,

CTEIIEHb CAMOCTOSTEIILHOCTH BBIIOJIHEHUS JCHCTBUS (YMGHI/IH);

OCO3HAaHHOCTD BBIIIOJTHCHUA ﬂeﬁCTBHH (YMCHI/ISI);

YMeHus YMCHUEC aHAJIM3UPOBATD I/I3y‘~I€HHblf/'I MaTcpuall;

YMCHHC BBI6I/IpaTB MCTOAUKY BbIINOJIHCHUS 3aJaHUS;

YMCHUC BBITIOJIHATD 3aJlaHUA pa3J'II/ItIHOI7I CJIOKHOCTH,

HAaBbIKHM CaAMOITPOBCPKH, KAYCCTBO C(bOpMI/IpOBaHHBIX HaBBIKOB,

HABBIKW aHAJIM3a PE3YJIbTATOB BBIITOJIHCHU 33.,[[3HPII>1, pCHICHUS 3a4a4;

HAaBBIKW NPCACTABJICHUSA PE3YJIbTATOB PCIICHHUA 3a1a4, KA4YCCTBO Oq)OpMJ'IeHI/ISI

HaBeikn o
3aJaHui;

HaBBIKM 00OOCHOBAHUS BBLITOJHEHHUS 3aI[aHI/II\/JI, IIPUHATHA pemeHI/Iﬁ;

6BICTp0Ta 1 Ka4C€CTBO BBIITOJTHCHUA 3aHaHI/II\/JI.

2. TunoBbIe KOHTPOJIbHBIC 3aJaHUA AJ OHCHUBAHUSA (l)OpMPIpOBaHI/IH KOM-
neTeHI i IPpH IPOBECICHUHU HpOMe)l(yTO‘lHOﬁ arrecranumn

2.1 Ipomesicymounas ammecmayus no OUCYUNIUHe
dopma IpOMEKyTOUHON aTTEeCTAlluU: 3auem

[Tepeuens TUTIOBBIX BOMPOCOB (3aJaHU) 7S TPOBEJCHHS 3a4eTa B 3 cemecTpe (04HO), 5
cemMecTpe (3a09HO):




HaunmenoBanue pasnena

Kon xomme-

Ne TumnoBbie BOMPOCHI/3aqaHus
JIUCHUTUINHBI TEHLIUU
1 | epemennbie u opranusanust | 1. Koncrautel. IlepemenHble.
IIPOCTENINX BEIYUCICHUN B | 2. [Toap3oBaTenbekue QyHKINH.
nakere Mathcad 3. Omeparopsl MaTEeMaTHIECKOTO aHAITU3A.
4. TlpumeHenue craHaapTHbIX uHcTpymenTtoB s | 1IK-1.1
OpTraHU3alM{ BHIYUCICHUH.
5. Marpuunsle onepauun u pemenne CJIAY.
6. TlpuMeHeHe BEKTOPHBIX M MATPUYHBIX (YHK-
Ui mpu 00paboTKe MACCHBOB JAHHBIX.
2 [Toctpoenue rpadhukos B 1. 'padukm 1BYX MEpEMEHHBIX B JEKapTOBOM CHC-
makeTe Mathcad TeMe KOOpIMHAT.
2. I'padmku IBYX MepeMEHHBIX B MOJISIPHOW CHC- [IK-1.3
TeMe KOOpJIWHAT.
3. TlpuMmeHeHMe CTaHAAPTHBIX CPEICTB MOCTPOE-
HHUS TPaPUKOB.
3 | [IporpammupoBanue B make- | 1. [IpumeHenne Momyneil mpu CO3MaHUU XOPOIIO
te Mathcad CTPYKTYPHUPOBAHHBIX MTPOTPaMM.
2. [IpuMeHeHNe aIrOPUTMOB HaXOXKACHUS CYMMBI,
MPOU3BE/ICHUS, HAWOONBIIET0 MW HAWMEHBIIETO
3HAUYECHUM.
3. ba3oBble anropuTMbl HMKIndeckux Bbramcau- | [1K-1.2
TENBHBIX TPOIECCOB. ANTOPUTM HakoruieHus ko- | YK-2.1
mu4ecTBa (OpraHU3aIs CYeTIHKA).
4. TIporpaMMHpOBaHHE IOJIb30BATEIBCKUX (DYHK-
Ui 17151 00pabOTKK YMCIOBBIX JTaHHBIX.
5. AJITOPUTMBI COPTUPOBKH OJHOMEPHOT'O MACCH-
Ba.
4 | Pemenue ocHoBHBIX Beiunc- | 1. IlporpammupoBanue oOpaOOTKH OJZHOMEPHOIO
JIUTEIBHBIX 337a9 B ITAKETE MaccuBa (BEKTOpa).
Mathcad 2. TlporpammupoBanue 0OpabOTKH IBYMEPHOTO
maccusa (I Tuma). YK-2.2
3. IporpamMmmupoBanue uTepanuoHHOro Iwkna B | YK-2.3

BUJI€ ONPOrPaMMBbI-()yHKIHH.
4. TlocTpoeHre UTEepaIMOHHBIX MOCIE0BATEIbHO-
CTEH JUIsl PELICHUs] HEJIMHENHBIX YPAaBHEHUI.

2.2 [Ipomedsicymounas ammecmayus 8 ghopme 3auumsli Kypcogou pabomwi (Kyp-

He npenycmotpeno.

c06020 npoexma)

3. MeTtoauyeckue MaTepuaJbl, ONpeae/siiolue npoueaypbl OeHNBaHUs

Hpouez[ypa IMPOBCACHU A HpOMC)KYTOqHOfI aTTeCTallud U TCKYLICTO KOHTPOJISA YCIICBACMO-
CTU PErNIaMCHTUPYCTCHA JTIOKAJIBHBIM HOPMATUBHBIM aKTOM, OIPCACIIAOIINM IMOPAI0K OCYIIECCTB-
JICHUA TCKYHICTO KOHTPOJIA YCIICBACMOCTHU U HpOMC)KYTOQHOﬁ aTTeCTalinuu 06yqaronmxcx.

3.1 Ilpoyedypa oyenusanus npu nposedeHuu NPOMe’CYmoyHOU ammecmayuu 00yyaro-
wWuxcs no oucyuniute 8 popme dK3ameHa u/unu oughgepeHyuposannozo 3auema (3avema

He npeagycmorpeno.

C OYeHKOl)




3.2 Ilpoyedypa oyenusarus npu nposedeHUU NPOMENCYMOYHOU ammecmayuu 00yyaro-
WUXCcs no OUCyuniuHe 8 popme 3avema

[TpoMesxkyTouHast aTTeCTalus 1Mo aucuuIuinHe B hopme 3auéra nposoaurcs B 3 (5) cemect-

pax.

Hcnons3yloTest KpUTEpUU U IIIKalla OIICHUBAaHUS, yKa3aHHbIC B M. 1.2. OrieHKa BBICTABIIS-

CTCA MMPEIoaaBaTCJICM HHTCTPAJIbHO 11O BCEM IMOKA3ATCIIAM U KPUTCPUAM OLCHHUBAHUA.

Hixe IIPUBCACHBI IIpaBUjia OLICHWBAHUA (l)OpMI/IpOBaHI/IH KOMHGTGHHI/Iﬁ IO ITOKa3aTcCJIrO

OLCHUBaHUA «3HaHUIY.

Kpurepuii oniennBanus

YPOBCHB OCBOCHU U OLICHKA

He 3aureno

3aureHo

3HAHUS TEPMHUHOB, OIl-
pEelEeNEHN, MOHSATU;

He 3naeT TepMuHOB 1 onpe/iesieHnit

3HaeT TCPMHUHBI U OIIPCAC-
JICHUA

00BEM OCBOEHHOI'O Ma-
Tepuasia, yCBOEHUE BCEX
TeM, Pa3IeIOB JTUCIIUII-
JINHBI,

He 3naeT 3HaunTENHLHOM YacTH MaTe-

purana JuCHUILUTUHBI

3HaeT MaTepuaj IUCIUILIH-
HBI B IIOJIHOM 00BEME

IIOJIHOTA, CUCTEMHOCTD,
IIPOYHOCTH 3HAHM;

3HaHusA mMarcpurajia 6eCCI/ICTCMHLIe, HC
OTBEYaeT Ha OOJILIINHCTBO BOITPOCOB

10 TCMaM JUCHUITIINHBI

JIa€T 10CTaTOYHO YETKHUE U
MOJIHBIE OTBETHI HA BOIPO-
CBI

MMPaBUJIBHOCTb OTBCTOB
Ha BOIIPOCKHI;

HemnpaBunbHo oTBe4aeT Ha OOJIBIINH-
CTBO BOIIPOCOB, JIOMYCKaeT IpyObIe

OLLIMOKHU

OTtBeuaeT Ha BOMPOCHI Mpa-
BUJILHO

YCTKOCTDb U3JIOXKCHUA
HN3YUCHHOT'O MaTc€pHralia,

W3naraer 3HaHKs O€3 JIOTHYECKOH I10-
CJICOOBATCIIbHOCTHU, HE COMMPOBOXKIAACT

OTBCT pUCYHKaMH, CXEMaMU

W3naraer matepuan gocra-
TOYHO YETKO, O€3 HapyIIe-
HUM B JOTHYECKOM mocie-
JIOBaTEeNbHOCTH. BuITTomHsgeT
MOSICHSIOIINE PUCYHKHU U
CXEMBI KOPPEKTHO U TIOHSIT-
HO

Hwuxe npuBenenbl npaBuiia olleHUBaHUS (OPMUPOBAHUS KOMIIETEHLUH 0 MOKA3aTEeNIo0

OLIEHUBaHUS «Y MEHUI).

Kpurepuit onenuBanus

YpOoBEHBb OCBOEHUSI M OLICHKA

He 3auteno

3auteHo

CTENEHb CAMOCTOSITENb-
HOCTH BBITIOJTHEHUS
neicTBus (YMEHUS);

He mMoxeT camocTOSTENHHO
BBIIOJIHUTE 3aaHUE

Brimmonuser 3amanue caMocTOS-
TeIbHO, TPAMOTHO BBIOMpPAET
CTaHJIapTHyIO MGTO)II/IKy, HUCITIOJIb-
3yeT HY>KHYIO JIMTepaTypy Npu He-
00X0INMOCTH

OCO3HAHHOCTbH BBIIOJI-
HEHM JecTBuUs (yMme-
HUA);

Bremomaser 3aaaHus 110 IIpu-
Mepy, He OCO3HaHHO, HE MOXET
OTBCTUTH Ha BOIMPOCHI IPEIIO-
JlaBaTels 1Mo alrOPUTMY B Me-
TOAWUKE PCIICHUA

BremoHsgeT 3agaHUsT 0CO3HAHHO,
JIOITyCKasi HEIOUEThI, MOKET YBE-
peHHO OTBCTUTH HA BOHpOCI)I npe-
MOJABATEIIS 110 AITOPUTMY U METO-
JOUKE pemeHI/m




YMEHHE aHAIU3UPOBATh
U3Y4YEHHBII MaTepUall;

He nMeeT HaBBIKOB aHaiIn3a
M3yYEHHOT0 MaTepuaia,

[enaetr KOppeKkTHbIE BEIBOABI 1O
W3Y4YEHHOMY MaTepuainy,

yYMEHHE BBIOMpATh Me-
TOAMKY BBITIOJTHEHUS
3aJlaHus;

He MoxeT BBIOpaTh METOIUKY
BBIIOJIHEHUS 3aJaHUN

bes 3arpynHeHuii BRIOUpaeT cTaH-
JAPTHYIO METOJIMKY BBITTOTHEHUS
3aJaHuN

YMEHUE BBITIOJIHATH 3a-
JaHUS Pa3IAIHOM
CJI0’KHOCTH;

He uMmeeT HaBLIKOB BBIIIOJIHE-
HUS Y9€OHBIX 3adaHUI

HNmMeet HaBLIKY BBINOJIHEHUS CTaH-
JAPTHBIX YU4EOHBIX 3aJIaHUM

Hwxe npuBeneHs! mpaBuia oUeHUBaHUA (HOPMUPOBAHMS KOMIIETCHIMN MO MOKA3aTEeNro

OLCHUBaHUA «HaBBIKIY.

Kpurepuit onenuBanus

YpOBEHBb OCBOEHUSI M OLICHKA

He 3auteno

3auteHo

HaBBIKH CaMOIIPOBEPKH,
Ka4ecTBO c(hopMHpPO-
BaHHBIX HABBIKOB,;

HaBbiku camoripoBepku OTCyT-
CTBYIOT

NMeer HaBBIKM CaMOIIPOBEPKHU, XO-
poio chOpMUPOBAHBI HABBIKU BbI-
IIOJIHEHHUS 33 IaHUI

HAaBBbIKW aHaJIM3a pe-
3yJIbTaTOB BBIOJIHEHUS
3aJ]aHUil, pELICHHS 3a-
Aadg,

Jlenaet HEKOPPEKTHBIE BBIBO-
JBl

Jlenaet KOppeKTHBIE BBIBOJIBI IO
pe3yJiibTaraM pelleHus 3a1a4u

HAaBBIKH MPECTaBICHUS
pPE3yNIbTAaTOB PEIICHUS
3a/1a4, KaueCTBO
oopMIIeHUS 3a/1aHU;

He moxer npousumroctpupo-
BaTh pEUICHUE 3aJa4M MOsIC-
HAOIMHUMU CXCMaMH, pPUCYHKa-
MU

BrInTonHseT NOSACHAIOMUE PUCYHKH
U CXEMBbI KOPPEKTHO U IIOHATHO

HaBBIKA 00OCHOBAaHUS
BBITTOJIHEHMS 3aJIaHUM,
IIPUHSATHUS PELICHU;

JormyckaeT rpy0bie ommoKu
npu 000CHOBAaHUU METOJIUKH
BBITIOJITHCHUHN 3aI[aHI/II>'I, HE MO-
JKET MPUHATH BEPHOE PEIICHHE

AJTOPUTM BBITIOJIHEHUS 3aaHUS
BEpHBIN, IPUHUMAET BEPHBIE pe-
ICHUS

OBICTPOTA U KaUeCTBO
BBITNIOJTHEHMSI 3a/1aHU.

33I[aHI/I$I BBITIOJIHACT C HU3KHUM
Ka4C€CTBOM, KpaﬁHe MCIJICHHO

BrinosiHsieT 3a1aHusl yBEpEHHO, €
XOPOIIHUM KayeCTBOM

3.3 Ilpoyedypa oyenusanus npu npogedeHuu npoMed’CYmouHol ammecmayuu o00yyaio-
WUXCs NO OUCYuniuHe 8 popme 3auumsi Kypcogou pabomsi (Kypcoeo2o npoexkma)

He npenycmotpeno.

4. KoHTpo/bHBIE Pa0OTHI LISl OlleHUBAHUS (POPMHUPOBAHUSA KOMIIETEHIN I
NpH NPOBeeHNHU TeKylero KOHTPOJIs M0 AUCHHUILINHE
«MaTtemaTn4yecKue NaKeTbh)

Tunossle KOHTPOJIbHBIC 3aJaHUs U1 OUCHUBAHUS (1)0pMI/IpOBaHI/I5{ KOMHeTeHLII/Iﬁ U mporne-
AYpPbl OCHUBAHMUA ITPU MPOBEACHNU TCKYHICTO KOHTPOJIA IMPEACTABIICHBI B COOTBECTCTBYIOIIUX

npuioxeHusax GOC.




@Dopma 3auemnozo ounema

MHWHHCTEPCTBO HAYKH 1 BBICILIET'O OBPA3SOBAHMA
POCCUNCKOU ®EAEPALIMN

(henepanpHOE TOCYAapCTBEHHOE OIOKETHOE 00pa30BaTENFHOE YUPEIKIACHHE
BEICIIIEro oOpasoBanus «HoBocnOMpcknii TOCy1apCTBEHHBIN
APXUTCKTYPHO-CTPOUTENBHBIN yHUBepcUTET (CUOCTPUH )»

Hamnpasnenue 09.03.02 MHpopManiioHHbIE CUCTEMBI K TEXHOJIOTHH
Haumenosanue OIIOII BO UndopmannoHHble CHCTEMBbI H T€XHOJIOTHH

Kadenpa npukiaagHoii MaTeMaTuKu

Jucnunnuaa MaremaTuyeckue NaKkeTbl

3AUETHBIA BAIET Ne 1

1. 3agaua. Vicnonp3ys J0ruyeckyro (yHKIIHIO, 3aMMCaTh BEIPAKEHUE, TPUHUMAIOIIEEe

3HaueHue | mpu nomajaHuu TOYKU C KOOpAWHATaMH (X,Yy) B 3aIITPUXOBAHHYIO 00-
JacTh, U 3HayeHue (0 B IpPOTUBHOM CIIydae.

I )

3amauda. B oqHOMEpHOM MaccuBe — CIy4alHBIX BEIIECTBEHHBIX 3HAYEHUH, JISKAIIUX
B JUaI1a3oHe [—10,10] , 3daMCHUTDH BCC OTPHULATCIIBHLIC 3JICMCHTEI MaCCHBa IIPOU3BEC-
ACHUEM €T0 HCHYJICBBIX 3JICMCHTOB, a MMOJIOXKUTCIIBHBIC — CYMMOﬁ OTPpULATCIIbHBIX
AJIEMEHTOB MaccHBa. 3a/laHne peaan30BaTh B BUAE MOAMPOrPaMMBbI-()YHKITMH U TTPO-
TECTUPOBATH €€ padoTy.

33,[[8.‘18.. Haiit MakcMMaIbHBIN 2JIEMEHT MOCIEI0BAaTEILHOCTH 1 €0 HOpSII[KOBLIfI

b+ 2k

HoMmep: a(k) = COS( j, k=12...6, b=6. 3ananue peann3oBaTb B BHJE MO~

MPOrpaMMbI-(PyHKIIHH.

Py
4.
CocraBurens j ///4 S — B.A.boeBa

3aBenyroumii kadeapoit

0

I0.E.Bocko0O0ilHUKOB
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Iipunoscenue b

Makemvi munogvix 3a0anuii 0118 RPOGEOeHUs MEKYUe20 KOHMPOJIsL N0 OUCYUNIUHE

Odhopmnenue npumepos mecmosvix 3a0anuil

MWHHCTEPCTBO HAVKH U BBICIIEI'O OBPASOBAHHMA
POCCHUNCKOHN ®EJNEPAIIMA

(benepanbHOE TOCYAaPCTBEHHOE OrO/IKETHOE 00pa30BaATEIbHOE YUPEkKACHUE
BbIcIIero oOpa3oBanus «HoBocHOUPCKUil rocy1apCTBEHHBIN

aApPXUTEKTYPHO-CTPOUTENbHBIN yHUBEpPCUTET (CHOCTpUH)»

Kadenpa npuxnaornoii mamemamuxu

3amanue Bapuantsl oTBeTOB bayner
1. KakoBa NpHOPUTETHOCTH BBITIOJIHEHUS OTiepa- 1. CrieBa HampaBo M CBEpXY BHU3. 1
% 2
it B oxymexte Mathcad? 2. CrieBa HampaBo, BEPTHKAJIb 3HAUCHHS HE IMEET. 0
3. CBepxy BHH3, TOPH30HTAJIb 3HAYCHHUS HE HMEET. 0
Bcero 0TBETOR 3 | Ipasmmeix 1 | 4- llpnopuTeTHOCTH OMEpanuii B Mathcad otcyrcryer. 0
2. luckpetnas nepemennas d mensiercs ot 0.3 10 1.d=03.18 0
1.8 ¢ marom 0.2; Kak Oyner BHITIIAIETE 00BSIBIIC- 2. d=0305.18 1
HHe nepeMenHoit d?
3.d=0302.18 0
4.d=03-02.18 0
Bcero otBeroB 5 | [IpaBuiIbHBIX 1|2 d=0305..18 0
3. Kakoe u3 npuBeAEHHBIX YTBEpKACHUI siBisieTcst | 1. HauanbHOe 3HaUeHHe HyMepaluu 3JIEMEHTOB BEKTO- 1
BEpHBIM? POB ¥ MaTpUILl XPaHUTCS B CUCTEMHOM IIEPEMEHHOU
ORIGIN.
2. ITo ymonuanuto nepemennasi ORIGIN pasna equnune, | 0
Bcero orseron 2 | [IpaBWiIBHBIX 1 o
HO el MOXKHO 3aJaTh J1I000€ 3HAUeHHe.
4. YCTaHOBHTE COOTBETCTBUE MEXKTY HA3BAHUEM 1. 'paduk pynkmuu y = f () E. X-Y Plot 1
rpadrka 1 JaHHBIMHU, KOTOpbIE OH OTOOpaXKaeT.
2. 3nauenus pynkuun zZ = f(X,y) B F. 3D Scatter | 1
TOYKaxX Plot
3. I'papuik MOBEPXHOCTH PYHKIIUH C. Surface 1
z="1(x,y) Plot
4. DneMeHTBI MaTPHIIBI Mi’j B BHUJE G.3D BarPlot | 1
TPEXMEPHOU CTOIOUATON TUATPAMMBI
5. Inarpamma nuHuit ypoBHs pynkuuun | B. Contour 1
z="1(x,y) Plot
6. l'paduk pynxumn p(e) , e paauyc | A. PolarPlot | 1
p 3aBHCHT OT yrjia @
7. Ipaauent ¢pyukuuu z = f(X,y) D. Vector 1
Bcero oreeros 7 | IlpaBHIBHBIX 1 Field Plot
5. Kakasi CHMBOJIbHASI KOMaHIa Kcronb3yercs s | 1. substitute 0
yuéra anpuopHoil nHpopManny, orpaHnYEHUH 5 solve 0
OTHOCHTEJIFHO HCKOMBIX PELICHUH WU OTIpeie- '
NEHHBIX TPeOOBaHUN K HICKOMOMY PEIICHHIO? 3. assume 1
4. simplify 0

Bcero orBeToB 4

IIpaBuibHBIX 1




6. Ha pucynke npencrabieHa 0000mEéHHas OI0K-
cXeMa IUKIIMYEeCKoro ajiropurMa. Yto 0003HaueHO
mudpamu 1-4?

Teno nukaa 2

W3meHenne mapameTpa IHKIa 3
3
’ I1aka nopropaerca ‘
A / ‘\‘
o N 3ajaHue HauyaJbHOrO 3HAYEHUS MapaMeTpa 1
<
N LIMKJIa
S
l I{uxn 3apepmen ‘
IIpoBepka ycioBust OKOHYa- 4

Bcero orseToB 4 | IIpaBHIBHBIX 1

HI/IH/HPO,Z[OJ'I)KGHI/IH UKJIa

7. CorsacHO 00IIUM IpaBUIIAM peaau3aluy THIIO-
BBIX aJITOPUTMOB, B IpOrpaMMe 10 Havyasa IUKIIa
00pabOTKN TaHHBIX BCEM HCKOMBIM BEIHIHHAM
MPUCBANBAIOTCS HAYANbHBIC 3HaUeHNA. Kakue Ha-
YaJbHbIE 3HAYCHUS HYXKHO IIPUCBOUTH COOTBETCT-
BYIOIINM IIEPEMEHHBIM IIPH TIOHCKE. ..

1. MaKCHMaNIbHOTO JICMCHTA BCKTOpa A. 10_6

2. KOJIMYECTBA YWICHOB PsI/Ia, YAOBIECTBO- D.0
PSIIOMINX 33JaAHHOMY YCIIOBHIO

3. CyMMBI IHaroHajgbHBIX dJIeMeHTOB MaTpu- | D. 0
LBl

4. cpenmHero Oaia ycreBaeMOCTH D.0

5. HalMEHBIIIETro 10 MOAYIIO NeMeHTa MaT- | B. o
pHLbL

Bcero otBeroB 6 | [IpaBuBpHBIX 1

6. IpOM3BEICHHS MMOJOXKHUTEIbHBIX 3HaueHuit | C. 1
TPUTOHOMETPUICCKON (PYHKITUH

8. Uto BO3BpaIaeT NpuBeAEHHAS HA N300paKEHHH
nonporpaMmma-GyHKIus?
matrix(H) = |n < rows(H)
m < cols(H)
for iel.n

for jel.m

m
>
i=1
mean; ¢~ ————
m
M < min (mean)

J < match (M ,mean)1

1. Hanbomnbinee cpeanee apupmMeTHIecKoe Mo CTpoKaM
MaTpuis! H.

2. HanmMenbliree cpeiHee apuMeTHUECKOE MO CTOI0aM
MaTpuubl H.

3. Homep cTpoxu MaTpuilsl H ¢ HaNMEHBIINM CPEIHUM
3HAYEHHEM.

4. Homep cronmbua matpuisl H ¢ HAMMEHBIINM CPEIHUM
3HAYEHHEM.

5. CpenHee 3HaUeHHE BCEX 2JIEMEHTOB MaTpHIBI .

6. CymMy Bcex 3JIEMEHTOB MaTpHLbl H.

Bcero orseros 7 | IpaBmiabpHBIX 1

7. HaumeHb1IMH 3JIEeMEHT MaTpuLibl H.

9. Beranciure pe3ysbraT paboThl HOANPOTPaAMMBbI-
(byHkuun Vect(X,y) IpeAcTaBIeHHBIX BEKTOPOB:

A.45

B.Ou9




psed =5 <i§=g 0 <4 2K =17 &) C.9
y=0-27193500 1
vect(x,y) = |nl « length(x)

n2 < length (y)

break i nl # n2

for iel.nl

D.0

max] < max(x)
max2 < max(y)

max]1 + max2

"

zZ

E. Jlannas noanporpamma-QGyHKIHs HalmucaHa HEKOp-

Bcero otrBeroB 5 | [IpaBuiIbHBIX 1
PEKTHO, peIIeHNE BEIYUCIUTh HEBO3MOXKHO.

10. Yro BO3BpamiaeT npuBeagHHas Ha H300paxe- 1. Koan4ecTBo 311€eMEHTOB HEKOTOPOT'O BEKTOPA V.
HHUH OIIpOrpaMMa-QyHKIHSI?

iy ) = |NeD 2. CyMMy 3JIEMEHTOB BEKTOPA Y, IPUHA/JIEKAIIUX HH-

S« 1 TepBaiy [a;b].

ne-inghin 3. CyMMy 3JIeMEHTOB BEKTOpa ¥, TIPHHAIICIKAIINX HH-

for iel.n TepBainy [a;b], n mpousBeneHNE MOTOKUTEIBHBIX DIie-
Ne«N+y fa<y<b MEHTOB BEKTOpA J.

4. Konm4ecTBO 37IEMEHTOB BEKTOPA y, IPUHAIICKALTIX
uHTepBaly [a;b], 1 Ipon3BeAeHNE MONOKHUTETBHBIX dJIe-
N MEHTOB BEKTOpA .

S«Sy fyj>0

5. KoangecTBo 371eMEHTOB BCKTOpPA y, NPpUHANJICIKAIIUX

Bcero otBeToB 5 | IlpaBuiabHBIX 1 urrrepsany [a;b].

Kpurepun onenku:

- OIICHKA «3aUTEHOY» BBICTABIISETCS CTYACHTY, eciiu HabpaHo O6amios 16-30;

- OLICHKA «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CIIN Ha6paHo oamos 0-15.

-
CocraBurenb ? /%— B.A.Boesa

//
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Odghopmnenue éonpocoe ona cobecedosanusn

MWHUCTEPCTBO HAYKH U BBICIIEI'O OBPASOBAHHWA
POCCUNCKOUN ®ENEPATIMN

(benepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbIcIIero oOpa3oBanus «HoOBOCHOMPCKUIT rocyIapCTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcUTET (CUOCTPUH)»

Kadenpa npuknagHoit MareMaTuku
Bonpocsl 115 codecenoBanms
10 JTUCHUITJIIMHE MaremaTtudeckue nNaKkeThl

Pa3nen 1. O6mme xapakrepucTuku nakera Mathcad

1 OcHOBHBIE OCOOCHHOCTH M BO3MOXKHOCTH MaTeMaTnieckoro nakera Mathcad?

2 OnuuMTe KOMIIOHEHTHI IPOrpaMMHOro oKkHa nakera Mathcad.

3 Kakue maHenu MHCTPYMEHTOB IPHCYTCTBYIOT B makere Mathcad u asist yero oHu Hyx-
HBI?

4 Yto pa3MenaeTcs B MATEMaTHYECKOW M TEKCTOBOM 00acTsx nokymenTa Mathcad?
KakoBbr 0cobeHHOCTH paboTHI B 3TUX 001acTIX?

5 IlpuoputeTHOCTH onepanuii B Mathcad.

Pa3znen 2. O6bexThl padouero qokyMmenTa Mathcad: TexcroBasi 00/1acTh, HEpeMeHHbIE,
KOHCTAHTBI, PYHKIHH, GOPMYJIBI

1 C ucnosib30BaHUEM KaKOH IMaHeId HHCTPYMEHTOB MOYKHO IIOMEHSATH pa3Mep mpudTa B
nokymente Mathcad?

2 C xak¥MH THIIaMH KOHCTaHT MOXHO paborars B Mathcad?

3 Kakne nepeMeHHbIE MOKHO HCIIOIB30BATh B &JITOPUTMAX, PEATM30BaHHBIX B MTAKETE
Mathcad? OnuminTe npaBmia, Mo KOTOPBIM 3aJAaF0TCSl UMEHA IEPEMEHHBIX.

4 Yro takoe omnepaTtop npucBanBaHus? Kak mponcxonuT 3aiaHue v BBIBOJ PE3yiIbTaTa B
Mathcad?

5 Kak BeinonHstores apupmernyeckue onepannu B Mathcad? Tlpasuia mHabopa hopmyin
B Mathcad.

6 Kaxue Buabl Gynkuuii cymectByrot B Mathcad? Kak Beirisiaut obpaiienne kK GpyHK-
ouu?

7 B uéM paszHHIIa MEX/Ty TTOJIb30BaTEIbCKUMH M BCTPOCHHBIMU QyHKIMsAMHU? UTo Takoe
610MMoTEKa BCTPOCHHBIX (DYHKIUI?

Paznen 3. MaccuBbI JaHHBIX, MATPUYHBIE BLIYHCIEHHSA H 00padoTKa MaCCHBOB B NaKeTe
Mathcad

1 KakoBbl pyHkIHH cucteMHoi mepemerroit ORIGIN?

2 Kaxue criocoObl 3ajaHnsl MacCHBa JIaHHBIX cylecTByroT B Mathcad?

3 OcHoBHbIE (yHKIMH 00pabOTKKM MaccuBOB B makere Mathcad.

4 Onepauuy BEIYUCICHUI ¢ MaccuBaMu B nakete Mathcad.

5 Pemenne CJIAY uepe3 MaTpUyHbIE ONEpaIUH.

Paznen 4. Boiuncienus B nakere Mathcad. Oneparopbl MaTeMaTHYeCKOI0 aHAJIM3A H
CHMMBOJIbHbIE BHIYHCJICHHSI

1 Kakwue omnepaTopbl MaTeMaTuieckoro ananusa B Mathcad B 3naere?

2 B uéM pa3HHIa MKy YUCICHHBIMU M CUMBOJIbHBIMU BBIYMCIICHHSIMH U KaK OHU pea-
nu3oBanbl B Mathcad?




3 CUMBOJIbHBIC BBIYUCIICHHS KOMaHAaMu nanuTpbl Symbolic u komanaamMu CTpOKU MEHIO
Symbolics.

4 OcHOBHBIC KOMaH bl TATUTPBI Symbolic.

5 CUMBOJIBHOE PEIICHUE YPABHEHUH, CUCTEM YpaBHEHUI, HEPABEHCTB.

6 biiok Given-Find. [TpoBepka pemienus. HanoxxeHue orpaHn4eHmid Ha pelieHue.

Pa3znen 5. 'paduka B makere Mathcad
1 PacckaxuTe 0 KOMITIOHEHTaxX nmanutpsl Graph.
2 IToctpoenue rpadukoB PyHKIIUK OJTHOM MEPEMEHHON B ACKAPTOBOM CUCTEME KOOPIU-
HaT.
3 [locTpoeHne HECKOIBKUX IpaduKOB B 01HOM 00nmacTu. PopmatupoBaHue rpauKoB.
4 Tloctpoenue rpadukoB HYHKIIMH OJTHON MEPEMEHHON B MOJISPHON CHCTEME KOOPIMHAT.
5 Tloctpoenue rpadukoB GyHKIUI [BYX nepeMeHHbIX. AHuManus B Mathcad.

Pa3nen 6. [IporpammupoBanue B nakere Mathcad

1 Kakue Buibl anroputMoB Bam 3HaKOMBI M Kak OHU peann3oBanbl B Mathcad?

2 IlpaBuna ucnosib30Banus ycioBHoW GyHkiuu If u noruueckas crpykrypa ECJIU-TO-
NHAYE.

3 B uéM 3aKiIr04aroTCsl XapaKTepHbIE YepThl 0€3MOAYIBHOTO U MOIYJIBHOTO MPOTPaMMHU-
poBaHus?

4 OnucaHue MOANPOrpaMMbI-(PYHKIINU U JIOKAJIBHBIN OnlepaTop MPUCBauBaHUs B
Mathcad. O6paiienue k moamporpamme-QyHKIHH.

5 TlporpaMMupoBaHUE TUHEHHBIX AITOPUTMOB B ToAnporpamme-pynkiun Mathcad.

6 IIporpaMMupoBaHue pa3BETBIISIOLIMXCS AITOPUTMOB B OAIPOrpaMMe-PyHKIUU
Mathcad.

7 Kakue Turbl LUKI0B BaM U3BECTHBI U KaKOBBI X XapaKTepHbIE OCOOCHHOCTU?

8 IIporpaMMupOBaHUE IUKINYSCKUX AITOPUTMOB B Tonporpamme-dynkimun Mathcad.

9 IIporpamMmMupoBaHKe KpaTHBIX IIUKJIOB B oanporpamme-dynkiu Mathcad.

10 [IporpamMmmupoBaHKe UTEPALMOHHBIX IIMKIOB B moanporpamme-¢ynkiun Mathcad.

11 TunoBsle anropuT™Bbl U TipaBmiIa uX peanusanun B Mathcad.

12 OcHOBHBIC U IOTIOJTHUTEIBHBIC OTIEpaTOphI MporpammupoBanus B Mathcad u mpume-
PBI UX UCIIOJIB30BAHHUS.

Pa3nen 7. Padora ¢ daiijiaMu 1aHHBIX U 00padoTKa 1aHHBIX B nakere Mathcad. Pemenne
AJITOPUTMHYECKHX U MAaTeMATHYEeCKHUX 32124

1 Cpencrsa nocryna k ¢aiinam B nakere Mathcad. Hasosure dynkimuu nocryna k daii-
ngamu B Mathcad, xotopsie Bam 3HaKOMBI.

2 Crioco0bl perieHust cucTeM ypaBHeHuil B Mathcad, nx HegocTaTku v IPeUMyILECTBa.

3 TectupoBaHue 1 OTiIaAKa porpamMM B makere Mathcad.

4 Oco0eHHOCTH pean3aliy YHCICHHBIX MeTo10B B makete Mathcad.

Kpurepun onenkn:

- OIICHKA «3a4TEHO» BBICTABIISCTCS CTYJCHTY, €CIIM CTYJICHT BEPHO M Pa3BEPHYTO OTBEYA-
€T Ha OJIH BOIPOC U3 Pa3/ela;

- OIICHKA «HE 3a4TEHOY» BBICTABIIACTCS CTYJEHTY, €CIIH CTYJCHT HE MOXKET JIaTh OTBET HU
Ha OIUH U3 Hpe)IJ'IO)KeHHI)IX BOHpOCOB.

- 2
CoCTaBHTENb J /,Q%L B.A.Boesa

%
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Odghopmnenue komniekma 3a0anuii 011 KOHMPOJIbHOU PAOOMbL

MHWHHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPASOBAHHWA
POCCUNCKOUN ®ENEPATIMN

(benepanbHOE TOCYAaPCTBEHHOE OOIKETHOE 00pa30BaATEIbHOE YUPEkKACHUE
BbIcIIero oOpa3oBanus «HoBocuOUPCKUil rocy1apCcTBEHHBIN
apXUTEKTYpHO-CTPOUTENbHBIN yHUBEepcUTeT (CUOCTPUH)»

Kadenpa npuxrnaonoii mamemamuxu
KommuiekT 3a1anmii 1Jii KOHTPOJIbLHOM padoThI
10 JUCUUIUIMHE Mamemamuueckue naxkemol

Tema «O0padoTka MaccuBOB. Unc/ieHHbIE M CUMBOJIbHbIE Bbluncaenus. ['padpuka»

3anmanue 1
Hanumte ¢hyHKIUIO MOTB30BATEIs COMVIACHO BAPUAHTY M IPOTECTUPYITE €€ paboTy.

Bapuant | @®yHKINS M0Jb30BATEJIS H0JIKHA BHIYACIATH:

1 paccTosiHUE MEXKY IBYMsI IPOM3BOJIBHBIME TOUKAMHU B TPEXMEPHOM EBKJIHIOBOM MPOCTPaH-
CTBE

2 (hakTOpHAa MPOU3BOIBEHOTO YHCIA

3 MIPOM3BEICHUE BTOPOTO U YETBEPTOTO CTOJIOIIOB MATPHIIBI TPOU3BOJIFHON pa3MEpPHOCTH

4 TEPMHUYECKOE CONPOTUBIICHHE TPYOOIIPOBOA ITPH MPOM3BOIBHBIX MapaMeTpax

5 3HAaYCHHE TeMIeparypsl 1o mkanaM KensBuHa n ®apenreifra mo mpon3BOIBHON TeMIepaTy-
pe B rpagycax lenpcus

6 cury Kyrmona Mexay IByMs TOUYSYHBIMU HEMOIBIDKHBIMH 3apsiiaMH TPH MPON3BOJIHHBIX Ta-
paMeTpax u OOMICTIPUHSATOM 3HAUYCHUH AIICKTPHUECKON TTOCTOSHHON

7 KOOPJAWHATHI Tella MPU PaBHOMEPHOM MPSAMOIUHEHHOM IBIHKCHUU TIPH IPOU3BOJIBHBIX Iapa-
MeTpax

8 TUTOIAAb U 00BEM IIJIMH]PA TIPOU3BOIBEHEIX pa3MEpOB

9 KOPHU MPOU3BOJIEHOTO KBAaJJPAaTHOTO YPABHEHUS

10 TUTOIAIb TTPOM3BOJIHHOTO TPEYTONBHUKA 110 opmyrre ['eponHa

11 OTIPENIEITUTEIH TIPOU3BOIBHON MATPHUIIBI pa3MEPHOCTH 3% 3

12 KOHBEPTAIMIO PyOJIs B TOJUIAPHI M €BPO 110 TEKYIIEMY Ha JAaHHBIH MOMEHT KypCy

13 MaTPHILy, KOTOpasi MOJIy4aeTCsl IPU YMHOKEHHUH MATPHIIbI MPOU3BOJHHON Pa3MEPHOCTH Ha
o0patHy1o eit

14 cpenHee apu(MeTHIECKOe BCeX JIEMEHTOB MaTPHIIBI TPOU3BOIBHON pa3MEPHOCTH

15 MPOM3BeIeHnEe HANOOIBIIETO M HAMMEHBIIIETO 2JIEMEHTOB MMPOU3BOJLHOTO BEKTOPA

16 CKOJIBKO MPOIIEHTOB COCTABJISIET OJTHO YMCJIO OT JPYTOTO C OKPYTIICHHEM JI0 NENOH 9acTh

3amanue 2

Pemute CJIAY cornacHo BapuanTty: A) MaTpUYHBIM CIIOCOOOM W 3alHUIINTE MOJYyUYEHHOE PEIeHUE B TEK-
CTOBBIH (paiiyt ¢ Ha3BaHMeM “VeCt.txt”; B) ucrnons3ys BcTpoeHHyro GpyHKnuio 1solve u gonumimnTe moaydyeHHoe pere-
HHe B ¢aiin “vect.ixt”.

CunraiiTe conepxumoe (aiina “vect.txt” u BeIBeanTe pe3yabTaT Ha SKpaH.

[MocTpoiite B oxHOI 00sacTh rpadMKy CTOJIONOB MaTpuLlbl 4. Vi3MeHUTE TOJIIKMHY ¥ THIIBI TOJTYYEHHBIX Ha
IITPUXOBYIO 211 (JuIs Tpaduka nepBoro crondua), criomHyo 1 (Juis rpaguka BTOporo croibia), yHKTUPHYIO 411
(s Tpaduka TpeTbero croidiia) U BEIBEANUTE JIETCHY.



Bapunant | CJIAY Bapuant CJAY

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

2 x+0.2y+88z =-3; 10 X+2y+3.62=01
—7x-11y+7z2 =10; 3.2x+5.4y+7z=-0.8;
X+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+32=3; 12 X+5.4y+3z2=9.38;
3x+5y+9.82 =-3; 3x+5y+0.82=0.2;
34x+3y+4z=-9. 2.7x+3y+4z=405.

° 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 +22=09; 14 0.1x-2y+3z=3;
2X+5y -3z =4, -3.8X+5y+72=0.4,
5x+6y—2z =18. x+33y+4z=1.

7 X+2y—-5.6z=-2.2; 15 X+2y+3z2=T1,
X+y+72=-4 3X+5y+7z=-1;
X+3y=1. X+3y+4z=1.

8 X+12y+3z2 =7, 16 2X—y+32=09;
34x+5y—-97z = 23, 3X+5y+z=-4
X+35y+4z =44 4x-T7y+1z=>5.

3amanue 3

Haiinure pemenne B aHAINTHYECKOM BUJIE JUISl BBIPAXKEHHS COTTIaCHO BapuaHTy. Crienaiite mpoBepKy Hai-

JACHHOT'O PCHICHUS.

Bapuant | Boipaskenue Bapuant Bripaxenue
1 42X 4% _300 o 2x+2~\/625—x2 =70
2 X+y—-8=0 10 x* —3x3 4 252 0
—y <
x2+y2—82:0 x3—5x2
3 2 11
{X —2xy =7, J2x? +5x—6>2-x
x-3y=-2. Px+1<2
4 |x—6|s‘x2—5x+2‘ 12 x2—4xy+6y2 -12y+18=0
5 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 \/x—4y—2\]x+3y=1 14 3x2+2xy—y2 =0
7Jx +3y +5x + 22y =13 x> —3xy =16




! X2 —4xy =19 1 X+y+z=4
X+y=7 2xy—22:16
8 16
x +3\1024 — x> =97 X 1=log (x2—4x+l)
sin(x) 6

Kpurepuu ouenku:

- OLICHKA «3auTEHO» BBICTABIISETCS CTYACHTY, €CJIM PEIICHO HE MEHEE JBYX 3aJaHMN U3
KOHTPOJIbHON pabOThl COTJIACHO CBOEMY BapHUaHTy 0e3 NOmyIieHHs] IpyObIX OIIMOOK, a
TaK)KE€ €CJIM PELIEHBI TPH 3aJaHUsI, IPH 3TOM B OJITHOM U3 3a7a4 NOJyUUIICSI HEBEPHBIM OT-
BET WJIU JIOMYIlIEHA OLINOKA, UJTU JK€ XOJ] PEICHUs] HEBEPHBIN;

- OLIEHKA «HE 3a4TE€HO» BBICTABISETCS CTYIEHTY, €CIM HE PEIICHO HU OAHOIO 3aJaHU
WIM PEUICHO TOJIbKO OJHO, @ TaK)Ke eCJM peuieHo Oosiee OAHOro 3aJaHUs, U MPU STOM
JIOIYILICHBI TPyOble OMMOKU WJIHM MOJIyYeH HEBEPHBIM pe3yibTaT B JABYX WIHM TPEX 3aa-
HUSIX.

A
/‘%_.
CocraBurenb J ///// —~ B.A.Boesa
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Odhopmnenue Kkomniekma pazHoyposHeevix 3aoay (3a0anuit)

MWHHUCTEPCTBO HAYVKH 1 BICIIEI'O OBPASOBAHMA]
POCCUNCKOUN ®ENEPATIMN

(henepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbIcIIero oOpa3oBanus «HoBOCHOMPCKUIT rocyIapCTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcUTET (CUOCTPUH)»

Kadenpa npuxraonoii mamemamuxu
KomiuiekT pa3HOypoBHEBBIX 33124
0 JUCUUIUTMHE MaTeMaTndeckue maKeThl
1 3apaym 6a30Boro ypoBHs

3agauva 1
[Toctpoiite rpaduk GyHKIIHH:

sin(a- x), ecmu —10 < X < 0;

X
y=4cos| — [,ecm 0<X<1;
b

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

rae a = 2, b = 0.5, X npuauMaeTt 3HaueHus ot -5 10 3 ¢ marom 0.015.

3anady pemuTe AByMs Clloco0aMHu: a) HCTOJb3ys YCIOoBHYIO (pyHKIuio if (6e3moaynpHOe
MIPOrpaMMHUpPOBaHKE); 0) UCIOB3YS MOAIPOrpaMMy-(QpyHKIINIO (MOAYJIBHOE MPOrpaMMHu-
poBaHue).

3agaua 2
Beruncnure 3naueHue y:

sin(x
%) yecmnl < X<2;

Y =1cos(x)+0.1

sin(x2) +eX ecm2 < x<4;

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

Ecrmu X He MpWHAIJICKUT paccMaTpUBaEeMbIM TPOMEXYTKaM, TO BBIBEAHTE COOOIICHUE
3amady pemuTe AByMs Clloco0aMHu: a) UCTOJb3ysl YCIOBHYIO pyHKIuIo if (6e3moaynpHOe
MIPOrpaMMHUpPOBaHKE); 0) UCIOB3YS MOAIPOrpaMMy-(QpyHKIHNIO (MOAYJIbHOE MPOTrpaMMHu-
poBaHue).




3agaua 3
Hanummmre mporpaMmy i1l BBIMUCIICHUS TUTOIIAIN KOJIbIIA 1o opmyie:

S =n-(R®-r?),

rae R — BHEIIHUH panyc Koyblla, I — BHYyTPEHHUN panycC KOJbIIa.

BreimonmauTe mporpaMMupoBaHue B JIBYX BapuaHTax: 0€3MOIyIbHOM M MOIYJIbHOM. B
MporpamMme NpeayCMOTPUTE MPOBEPKY KOPPEKTHOCTH 3aJ]aBAEMBbIX JAHHBIX, TO €CTh, BbI-
nosiHeHust ycnoBuit F <R, r>0, R>0. Eciu xors Obl 0IHO U3 COOTHOLICHWN HE BbI-

IMOJIHSIETCS, TO BBIBEAUTE CO00IeHNe «OQuubKa UcxoOHbIX OaHHbIX!».

3amaua 4
Breruncnute 3HaueHue z = max(a,b) mis

X sin(x)
e " +1 ecmu X >1; ———, ecnu X > |;
a= b =< cos(x)+1
2+In(|x|+1), ecm x <1;
1 ecmu x<1;

e x =sin(t) +tg(t2), t = 0.25.

3agauy peluTe AByMs Clioco0amMu: a) UCIOJIb3ysl YCIOBHYIO GyHKLHIO if (6e3MoaynbHOe
IPOrpaMMHUPOBaHUE); 0) UCTIONB3YS MOANPOrpaMMy-(yHKIHIO (MOIYIHHOE IPOTPaMMHU-
poBaHue).

3agaua 5
CocraBbTe pOrpamMMy, IPOBEPSIONIYI0, MOYKHO JIM 0 3aJaHHBIM JUITHHAM CTOPOH &, b, ¢
MOCTPOUTH MPSIMOYTOJIbHBIN TPEYrOJIbHUK. BhIBEIUTE HA 3KpaH COOTBETCTBYIOIIECE CO-
oO1IeHue.

2 3ajauM NPOABMHYTOI0 YPOBHA

3apaua 1
Jlan maccus:

A={a} i =1n.

CocTraBbTe OnucaHue NOANPOrpaMMbI-(DYHKIIMH, BEIYUCISIONIEH KBagpaT pa3HoCTen (aj —
C), T1e C — cpeJHee 3HaYeHue 3JIeMEHTOB MaccuBa A.

3agaua 2

Jana matpuna Az{ai j}S c CocraBpTe mOANPOTpaMMY-(GYHKIHIO, (HOPMUPYIOIIYIO
! X

HenoYrcIeHHbIH MaccuB C, B KOTOPOM I-ii SJIEMEHT paBeH KOJMYECTBY MOJOKUTEIBHBIX
AIIEMEHTOB I-i CTPOKU MaTpPHIbI 4.

3amaua 3
CoctaBbpTe moamporpammy-QyHKIIUIO, KOTOpas B 3alaHHOM BEKTOpE Y:{Xi}, i=16

BCE€ KOMITOHEHTHI ¢ YETHBIMHU WHJIEKCAMU 3aMEHSIET HYJISIMH, a C HEUETHRIMUA WHIEKCAMH
— eIMHULIAMHU.



3amaua 4
Jana BbiOopka ciywaiineix umcen: X ={X}; i=1Ln . Cocrasbre noxmporpammy-

(bYHKI_[I/IIO, BBIYHUCIAIOIYIO MaTEMATHUCCKOC OXKNAAHNEC U AUCIICPCHUIO I10 (bOpMYJ'IaMZ

M =

S|

X:: D=

1
! n

I

n
> xi2—M2.
1=l

3amaua 5
n

CocraBbTe noamnporpammy-QGyHKIMIO, BBIUUCISIONIYIO IMpousBeaeHue P = knl(l_ Xk) ,

r7ie KOMIIOHEHTBI BEKTOpa X OMPENESIOTCS 110 MPaBUily:

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

3agaua 6

CocrtaBbTe oamporpaMMy-(QpyHKIuo, GOPMUPYIONIYIO BEKTOP E:{Zi}; i =1,n, paBHbII

CYMMe€ BEKTOPOB:

a={a} i=lnub={};i=Ln.

BeKTOp a 3a1aH, a KOMIIOHCHTHI BEKTOpa b BeuucIArOTCS 11O (l)OpMy.]'IeI

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

3agaua 7

n
CocraBbTe TOAMPOrpaMMy-(YHKIIHIO, BBIYUCISIONYI0O cymmy H =_Zl(ai —bi) . One-
1=

MEHTHI BEKTOPOB @ # b BBIMHCIUTE 110 HOpMysam:

{i, €CH | — HEYETHOE; b i2, €Clu | — HEUETHOE;
a. =
|

2, ecnm i —uérnoe; ! i3, eciy i — 4éTHoe.

3 3agauu yriry0JIeHHOr0 YPOBHS

3agaua 1
Jlana mocie1oBaTeIbHOCTD!

y =sin(x) — cos(x) + 1, rne x = -1, -0.9, -0.8...1.8.



CocraBbTe moAnporpamMmy-(QpyHKIHIO, KOTOpasi MOACYUTHIBAET KOJUYECTBO YICHOB I10-
CJIEAOBATEIBLHOCTH A0 MEpBOro Hyss. BeiBenute 3HaueHue X, npu kotopom Yy = 0. BreI-
YHUCJIEHUA IIPOBOJAUTE C TOYHOCTBIO =107

3agaua 2
CocTaBbTe OIUCaHHUE MOANMPOTrPaMMbI-() YHKITUH, BEIYUCIIAIONIECH CYMMY psija:

1 11
1-——+———+....
2 4 6

BBI‘II/ICJIGHI/IG HperamaeTcsI, Koraa oqepeuﬂoe cliaracMoc 110 MOI[YJHO CTAHCT MCHBLBIIIC
e=107"

3amgaua 3

CocraBbTe noAnporpamMmy-(yHKIIUIO, BIYACISIONTYI0 TPUOIMKEHHOE 3HAUEHUE CYMMBI
psna

n2—2n+3
4—; n=1273,....m.
n -3n+5

Boruncnenus npekparure, Korja BbIIOIHUTCS YCIOBUE: ‘Sm — Sm—l‘ <0.001. BeiBenure

S:zan, rI[ea.n =
n

MOJYYCHHYIO CYMMY Sy M HOMEp MOCIIETHETO cllaragMoro m.
3amaua 4

CocraBbTe NOAIPOrpaMMy-(PYHKIIHMIO, ONPEACISAIONUIYI0 KOJIUYECTBO 3JIEMEHTOB IOCIe-
JI0BaTE€IbHOCTU

7 = cos(i% +51 - 6); 1 =12,3,...,
CyMMa KOTOPBIX HE MPEBOCXOAUT 4ucia S5.7.

3amaua 5
JlaHa rmocie0BaTeIbHOCTh:

b =sin(i®+5i% —i);, i=123,....

CocraBbTe OANPOTrpaMMy-(PYHKITHIO,, ONIPEICIISIONIYI0, CKOIBKO 3JIEMEHTOB ITOCIIEI0BaA-
TENILHOCTH, JUUISl KOTOPBIX CyMMa MeHble 4.8, yIoBIeTBOpsIoT yenosuio: b; < 0.258.

3agaua 6
CocTtaBbTe moAnporpaMmy-QyHKIUIO, BEIYUCIAONYI0 ¢ To4HOCThI0 € = 0.001 3HayeHue
WHTErpaia:

}snKx)dX’
0 X

HCIIOJIb3YA AJId BBIYUCIICHUSA PA3JIOKCHUC B PALL



1 1 1
+ — +....
3-3! 5.51 7.71

3amaua 7/
CocTaBbTe ONHMCAHHME IOANPOrPAMMY-(QYHKIIMIO, BBIYHCISIONICH KOJUYECTBO ITOJIOXKH-
TEJBHBIX DIIEMEHTOB IIOCIIEI0BATEILHOCTH

a =sin(i2-4i+8); 1=123,...,
CyMMa KOTOpBIX MeHbIle 3.5.

3agaua 8
CocTtaBbTe MOANPOrpaMmy-(YHKIINIO, BRIYUCIISIONIYIO ITPeJIes MOCIeI0BATSIIbHOCTH

an = n=12,3,...

¢n2+1

3a 3HaueHue Mpenesa MPUMUTE TaKOe 3HAYCHHUE ap+1, IPU KOTOPOM ‘an +1—an‘ <1074,

BeiBenuTe 3Ha4ueHME Npeaena U COOTBETCTBYIOIUN eMy HOMep N.
Kpurepum ouenku:

- OIIEHKA «3aYTE€HO» BBICTABIISIETCS CTYJIEHTY, €CcJii 0€3 OIMOOK pelieHa 3a1a4a 6a30Boro
YPOBHS, WM PELIEHBI 3a7aud YriyOJaEHHOTO WM MPOJBUHYTOIO YPOBHSI C HErpyObIMHU
omuOKaMu;

- OIICHKA «HE 3aYTeHO» €CITU He pellieHa HU OJ[Ha U3 3a/1a4, WU ecliu 3a7a4a 6a30Boro
YPOBHSI pelieHa ¢ OmnoKamH.

A
CocraBurenb “/////A’i—“ B.A.Boesa

«01» urons 2021 r.
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