MUHUCTEPCTBO HAYKU 1 BBICILIETO OBPA3OBAHMS POCCUICKON
®EJIEPALTIN

(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaATEIbHOE YUPEXkKACHUE
BbIcIIero oOpa3oBanus «HoBocHOMPCKUil rocy1apCTBEHHBIN
apXUTEKTYpHO-CTPOUTENbHBIN yHUBEepcUTeT (CUOCTPUH)»

Kadenpa npuknagHoit MaTeMaTuku

r B
@SN [JOKYMEHT MOAMVCAH Y TBEPAIEH
J) ONEKTPOHHOW MOAMMCHIO Ha 3acefanmy kageapst [IM
= «04» wrons 2021 r., mpotokon Ne 9
CepTudmkat: 026869A00096ADEESA45DDFCI705B7C191 3aeayromuii kadenpoit [IM

Bnageneu: ®r60Y BO "HIACY (CUBCTPUH)"
Pektop Ckony6osuy KOpuii lleoHngosuny
LencteuteneH: ¢ 01.09.2021 go 01.12.2022

/1O.E. BockoOolHUKOB/

®OH/I
OLIEHOYHBLIX CPE/JCTB

MO YYEBHOM JUCLUIIIUHE

I/IHd)ODMaHI/IOHHble TCXHOJIOTUU
(HaumeHo8aHUe OUCYUNTUHBL)

38.03.01 DxoHOMUEKA

KOO U HAUMEHOBAHUE Hanpaeienus nodzomoeku/cneuuaﬂbnocmu

DKOHOMHKA IPEANPUITHI U OpraHn3aiiui
naumenosanue OI1OI1 BO (nanpasiennocms/ npoduin)

baxanasp
KeanugpuKayus 6blnyCKHUKA




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 paboueil mporpaMmbl AUCIUILIN-
HBI.

1.1 ®opmuposanue u konmpons nokazameneti OYeHUBAHUSA

OneHuBaHuEe YpPOBHS OCBOCHMsI OOYy4YarOLIMMCS KOMIETEHLUH OCYIIECTBISETCS € IOMO-
IO GOPM MPOMEKYTOYHOM aTTECTAMU U TEKYIIET0 KOHTPOJsA. POPMBI IPOMEKYTOUHON aTTe-
CTallMM U TEKYILEro KOHTPOJS YCHEBAEMOCTH IO IUCLUUIUIMHE, C IIOMOIIBIO KOTOPBIX ITPOU3BO-
JUTCS OLICHUBAHME, YKa3aHbl B yUeOHOM IUIaHe | B II. 3, 4 paboyeil mporpaMMBbl JUCHUTUIMHBL.

B Tabauue npusenena nHpopmanus o GOpMUPOBAHUU PE3YJILTATOB O0yUEHHUS 110 AUCIHUII-

JIMHEC pa3acjiaMu OIUCHUIUIMHBI, 4 TAKXKE O KOHTPOJIC MoKa3aTelieil OLICHUBAHUS KOMIICTCHIIUI.

Haumeno-
Komnonents! komne- | Kontponupyemsiii pa3aen (tema aucuun- |Bua BaHUE OLle-
TEHIINH JIUHBI) aTTECTAIlMU | HOYHOTO
CpelCTBa
OIIK-6.1. Cnocoben | 1. bazoBbie mOHATHS HHPOPMATUKH. [Tpome- Tect
MOHUMaTh TpHHIHUIE | 2. KogupoBaHue B KOMITBIOTEPE TaHHBIX KYTOUHAs
paboTel CcOBpeMEHHBIX | pa3Horo tuna. [IpencraBneHue B KOMIb- | aTTecTa-
MH()OPMAITMOHHBIX I0OTEPE YUCIIOBBIX M TEKCTOBBIX JaHHBIX. s
TEXHOJIOTHI KoaupoBanue rpadudeckoii u 3ByKOBOI (3auer)
uHpOpMaINH.
3. [1o3umoHHbIE CUCTEMBI CYMCIICHUSI. Texymuit | KonTpomis-
O6mmas ¢popmymna 3anucu [ICC. [IpaBuna | KoHTpoOdb | Has paboTa
MepeBo/ia IeCATUYHBIX YHCEN B IBOMY-
HYI0, BOCBMEPUYHYIO, IIIECTHAIIIATePH - Pa3no-
nyto [ICC u obpatHo. Apudmernyeckue YPOBHEBBIE
onepanuu B [ICC. 3a/1a4u U
3a1aHUS
Tect
Cobeceno-
BaHUE




OIIK-6.2. Ilpumensier
MPUKIIATHOE npo-
rpaMMHOe  olecrieye-
HUE A pa3paboTKu U
oopmieHus TexHHUeE-
CKOH JOKyMEHTALlUU

1. Coneprxanne HHPOPMAITUOHHBIX TEX-
Hosioruii. OCHOBHBIE TIOHSATHS U OCHOBBI
paboTHI.

2. Knnaccudukanus BuoB uHpopmanm-
OHHBIX TEXHOJIOTUH M UX peaji3allus B
TEXHUYECKUX 00JIaCTSX.

3. OCHOBHBIE CBEJICHHSI O POTpaMMe
Microsoft Excel. OcHOBHBIE HHCTpYMEH-
ThL. [lob30BaTenbeckne Gopmarel. 3arim-
Ta JIaHHBIX.

4. AHanu3 u ynpasJIeHUE JAaHHBIMU B

Ecxel. Co3nanue 1 BeieHUE CIIHUCKOB,
MPOBEPKa BBOJAUMBIX JIaHHBIX.

5. bazosble noustus. Ilpocreiimne BbI-
gucnenus B MathCad. UnTepdeiic
MathCad.

6. Maremaruyeckast aHellb HHCTPYMEH-
ToB. TekcToBas, MaTemMaTuieckas odnac-
TH. OnepaTopsl NPUCBAaUBAHUS U YUCIICH-
HOTO BbIBOJIa. KOHCTAaHTHI U IEpeMEHHEIE.
Brraucnienue anredpandeckux Gpopmyi.
7. Pabota ¢ maccuBamu JaHHbBIX. [loHsTHE
MaccuBa. Co3ganue MaccuBa. OyHkuun
00paboTku MaccuBoB. KomaH bl maHenu
nHcTpymMeHToB "Matpuua. Onepauuu
BBIUUCIICHUS C UCTIOJIb30BAHUEM BEKTOPOB
U MaTpHILL.

8. Ucnonb3oBanue (pyHKIMIA B BEIYUCITE-
Husx. uanorosoe okHo "BceraBka QpyHK-
uun". Berpoennslie pynkunn. @yHkuun
00paboTKu MaccuBOB. DYHKITUHU MOJTH30-
BaTelIsl.

9. I'paduka. I'paduueckas nanens. Ilo-
CTpoeHue rpauKoB B pa3IMUHBIX CUCTE-
Max KOOp/MHAT.

10. be3amoynpHOE ¥ MOTYJIEHOE TIPO-
rpamMmMmupoBanue B nakere MathCad. Pea-
TU3AIHsT THHEHHBIX, Pa3BETBISIONIMXCS U
MUKIMYECKUX BBIYUCIUTEIHHBIX TPOIIEC-
COB.

11. Iloanporpammsel. Haznauenue noj-
nporpamMmbl. CTpyKTypa MOANPOTrPaMMBI.
Omnwucanue noanporpamMm-QyHKIMNA 1
noJnporpaMm-nponenyp. O6parieHue K
noxnporpammam. GopmanbHbie U GaKkTH-
9YeCKHEe TTapaMeTphl.

12. ba3oBbIe aNTOPUTMBI ITUKITHIECKIX

[Ipome-
KYTOUHAS
aTrTecTa-
st
(3auer)

Texymmit
KOHTPOJIb

Tect

KonTtpoms-
Hasi pabora

Pazno-
YPOBHEBBIE
3a7a4ud U
3aIaHus

Tect

Cobeceno-
BaHUE




BBIYHCIUTENBHBIX TpoliieccoB. PaspaboTka
UKINYECKUX aITOPUTMOB Ta0yTupOBa-
HUs QYHKIUH, CUETINKA, HAKOTUICHUS
CYMM U TIPOU3BEICHUH, ITONCKA MUHU-
MaJIBHOTO Y MaKCHMAaJIbHOTO 3HAUCHHIA.
KpatHbie n uTepannoHHbIC ITUKITBI.

13. Utepannonnbie UKL Pemenue
UTEPAIMOHHBIX 33]1a4 C UCIOJIb30BAaHHEM
YCJIOBUS BBIXOJIa U3 LIUKJIA C 3aJJaHHOM
TOYHOCTBIO PUOIIMKEHUSL.

14. Ucnonb3oBanue GopMyit U G yHKITUH.
Cosznanue rpaguKoB v quarpamm. THITBI
nuarpamm. PeaktipoBaHue uarpamm.
dopmMaTUpOBaHHE UATPAMM.

15. Pabora ¢ maccuBamu. BekTop. Mart-
puiia. OCHOBHBIE OTlepaui paboThI U
¢byHnkuuu ¢ MaccuBamu. [lpumenenue B
pacyerax.

OIIK-6.3. Hcnons3yer
COBpeMEHHbIE WH(OP-
MalMOHHbIE TEXHOJIO-
UM JUIS pelIeHus 3a-
nay  npogeccruoHalb-
HOH JESTEIBHOCTH

1. OcuoBsl pabot B MS Excel. Co3nanue
AJIEKTPOHHBIX TOKYMEHTOB.

2. Beraucnenus B8 MS Excel.

3. IlocTpoenue rpadukoB U 1uarpaMm B
MS Excel.

4. Matpuunsie BeruncieHus B MS Excel.
Pemenne CJIAY metonom Kpamepa B MS
Excel.

5. UcnonwizoBanne nncrpymenta "[logdop
napamerpa" MS Excel qiis pemenus He-
JINHEWHBIX YPABHEHUM.

6. Ilpumenenne ¢pynkuuit I'TIP(), BITP() u
ITONCKIIO3() npu co3aaHuu ANEKTPOH-
HBIX JIOKyMEHTOB.

7. Ilpumenenne nactpymentoB MS Excel
Uit 00paboTku TabmuIl 6a3 TaHHBIX: COp-
THUPOBKA, (PUIbTpAIHS, TPYIITHPOBKA JIaH-
HBIX.

8. Ucnonep3oBaHne CBOJIHBIX TAOIHUIL IS
aHaJM3a TaHHbIX.

IIpome-
KYTOUHAs
aTTecra-
st
(3auer)

Texymun
KOHTpPOJIb

Tect

KonTposs-
Has pabora

Pasno-
YPOBHEBBIE
3a7a4ud U
3a7aHus

Tect

Cobeceno-
BaHUE




OIIK-5.1. Bnaneer | 1. Jlornueckue ocaoBsl DBM. Jloruue- [Ipome- Tect
OpUHOUIAMUA  PaboTHI | ckue GopMyJabl. TabIuIlBl HCTHHHOCTH. KYTOUHAS
cOoBpeMeHHBIX HuHGop- | [IpeoOpa3oBaHue TOTHIECKUX POPMYIL aTTecra-
MAaIMOHHBIX TEXHOJIO- | ba3oBble JTOrMYECKUE 3JIEMEHTHI. Jlornye- | mus
TMd U TNPOTPAMMHBIX | CKHE CXEMBI. (3auer)
CpEICTB 2. [lonsiTHe anropuT™Ma M €T0 CBOKCTBA.
CrniocoOsl 3anucu anroputMoB. bazoBsie
CTPYKTYpPHI aJITOPUTMOB.
3. AiroputMu3anus U IporpaMmmMHupoBa-
HUE.
Texymmit | KoHTposib-
KOHTpOJIb | Has paboTta
Pazno-
YPOBHEBBIE
3a/1a49u U
3a/1aHus
Tect
Cobeceno-
BaHUe
OIIK-5.2. VYmeer pe- | 1. Pabota ¢ Tabnmurieii TaHHBIX: aBTO- IIpome- Tect
wath NpopecCHOHANb- | GuIbTP, PaCIIMPEHHBIH GHIBTP, MHOTO- KyTO4Had
HBIC 3allail € MCHOJIb- | ynopyepas copTUPOBKA, MOABEAEHHE UTO- | dTTCCTa-
SOBAHMEM ~ COBPEMEH- | [\ 0 0 wag TabHma. st
HBIX  WH(pOpMaIMOH- (3auer)
HBIX  Texmomormii  wm | 2- 1IPHMeHeHue nporpammel MS Excel
IPOrPaMMHbIX cpescTs | LT 00pabOTKHU JaHHBIX.
3. OCHOBBI IPOEKTHPOBAHUS 0a3 JTaHHBIX.
Dransl IPOSKTUPOBAHUS 0a3 JaHHBIX.
4. Mopenn nanibeix. Peasgiipnonnast MoAesb
JaHHBbIX. ITonsarue I10JI4, 3aIIMCH, KJIF0O4a. TeKyH_U/If/'I KOHTpOJ‘[L-
S. Pazpaborka 6a3 nanubix B cpene CYBJl | kontpons | Hasg paGora
Microsoft Access. Dtamnsl pa3paboTku 6a3
nauubix B cpene CYBJI Microsoft Access. Pasno-
6. O0OBeKTHI 0a3bl JaHHBIX, UX Ha3Haue- YPOBHEBBIE
Hue. [lonsaTue o cTpykType 00beKTOB Oa- 3a1auu U
3bI JaHHBbIX. 3aaHuA
7. CepBUCHBIE CPEJICTBA ONMMCAHUS CTPYK-
TYpBI OTAETBHBIX 00BEKTOB 0a3bl TaHHBIX Tecr
(KOHCTPYKTOPBI, MacTepa, MOCTPOUTEIN
BbIpaKeHU ). TUIIBI JaHHBIX. Cobeceno-
8. Co3pnanue Tabaur| 6a3bl JaHHBIX U CBS- BaHMe
3ed MexXy HUMH. Tunel cBsazei. [lonarue
IIETTOCTHOCTH.
OIIK-5.3. TIpumensieT | 1. OcHOBHbIE cBefeHUs 0 6a3ax qaHHbIX n | [Ipome- Tecr
TPAHIATIBL o6ecneqe: CVYB/I. PaGoTa ¢ 1aHHBIME B TabIMIIaX. KyTOHA
HUs MHQOPMAIMOHHOM 2. KoHcTpyrpoBaHHUE MPOCTHIX 3aPOCOB. arrecta-
0€301acHOCTH st
Coznanue Tabnuibl 6a3bl JaHHBIX B MS (3auer)

Access 2007. Ucnionp30BaHMe pexuMa




TaOIUIIBI TSI pAaOOTHI C JTAHHBIMH. Texkymmit | KoHTposib-
3. IIpocmoTp, hopMaTHpOBaHKE 1 pefak- | KOHTPOIb | Has paboTa
TUPOBaHUE JaHHBIX B Tabmuie. [louck u
3aMeHa JaHHBIX, COPTUPOBKA U (PUITBTpa- Pasno-

N YPOBHEBBIC
LM 3aIKCeN. o—
4. OcHOBBI pa3paboTKu 3ampocoB. Opra- 3a[aHus
HU3ALHUS CBSI3U MKy TaOJIUIIaMHu 0a3bl
naHHbIX. [ToHsATHE KITFOYa, HOPMAJTU3alun Tect
TaOJINIL, IIEJIOCTHOCTH TAHHBIX.
5. KoncrpymnpoBanue npuinoxenuiit B MS Cobeceno-
Access. BaHue
6. Co3znmanue ¢opM iist BBOJA U PEIAKTH-
POBaHMSI TAHHBIX.
7. Co3manue oTueToB. Mcnoap30BaHue
MaKpOCOB U MOJYJICH B IPUIIOKCHHUSX.

1.2 Kpumepuu OYEeHUBAHUA KOMnemeHL;uﬁ U wKajivl OUeHUBAHUA

[Tpu npoBeeHUM NPOMEXKYTOUHOW aTrTecTaluuu B (opMe 3auema WCIONb3YeTCs IIKaja

onecHuBanus: «He 3a4TCHO», «3autenoy». Ilokazarenamu OLICHUBAHMUA ABJIAIOTCS 3HAHUWS, YMCHUSA

1 HaBBIKHU o6yqafomeroc;1, MOJIYYCHHBIC TP U3YYCHUUN TUCHUIIIINHBI.
ITokazaTensiMyu OLICHUBAHMS SBJISIIOTCS 3HAHUS W HaBBIKU o6yqa101ueroc;1, IMMOJIYYCHHBIC

IIpu U3YUYCHUHN JUCHUIIJINHBI.

KpurepusimMu onieHUBaHMs TOCTUKEHUS [TOKA3ATEIECH SABIISIFOTCS:

IToka3arenn
OLICHUBAHUA

Kpurepuii onieHuBaHus

3Hanug

3HAHUSI TEPMUHOB, ONIPEICICHUIN, TOHATHI;

00bEM OCBOEHHOTO MaTepHaia, yCBOCHUE BCEX TEM, pa3/IesIOB AUCITUTUIINHBL,

MNOJIHOTA, CUCTCMHOCTb, TPOYHOCTDH 3HaHI/II>'I;

MMPaBUJIIBHOCTH OTBETOB Ha BOITPOCHI;

YCTKOCTDb U3JIOKCHUA N3YYCHHOI'O MaTCpHajia,

YMmenusa

CTEIIEHb CAMOCTOATEILHOCTH BBIMOJIHEHUS ASHCTBUS (YMCHI/I}I);

OCO3HAHHOCTh BBIIOJIHEHUS ACHCTBUSA (YMCHI/IH);

YMCHHUEC aHAJIM3UPOBATH I/I3y‘leHHHI71 MaTcpHuall;

YMCHHC BBI6I/IpaTB MCTOAUKY BBIINOJIHCHUS 3aJaHUS;

YMCHUC BBITIOJIHATH 3aJaHUA pa3HI/I‘lHOI>'I CJIOKHOCTH;

Hasbiku

HAaBbIKHM CaMOITPOBCPKHU, KAYECTBO C(l)OpMI/IpOBaHHI)IX HaBBIKOB,

HABBIKW aHAJIM3a PE3YJIbTATOB BBIITOJIHCHU 33.IlaHI/II\/'I, pCeHICHUS 3a4a4;

HaBBIKH MPEJICTABICHHUS PE3YJIHTATOB PEIICHUS 3a/1a4, Ka4YeCTBO O(hopMiIeHUS
3aIaHUi;

HaBBIKM 0OOCHOBAHHUSI BELITTOJIHEHUS SaHaHI/II\/’I, IMPUHATHA pemeHI/Iﬁ;

6BICTp0Ta 1 Ka4C€CTBO BBIITOJTHCHUSA SaHaHHﬁ.




2. TunoBbie KOHTPOJIbHbIE 3aJaHUA /1JIs1 OlleHUBaHNUS (POPMUPOBAHUS KOM-
NneTeHI Uil MPHU NPoBeIeHUH NMPOMEKYTOYHOM aTTecTalnu

2.1 Ipomesicymounas ammecmayus no OUCYUnIuHe
dopma NPOMEKYTOUHON aTTeCTAlluU: 3auem

IlepeueHp TUIIOBBIX BONPOCOB (3aJlaHUI) /J1s IPOBEAEHUS 3aueTa B 1 cemectpe (04HO), 3
cemMecTpe (3a04HO):

HanmenoBanue pasznena Konx xomrie-
Tunossle BOIpoCkl/3a1aHus
JMCLUIUIMHBI TEHIIMU

1 | OcuoBel nHGOpMauMoOHHbIX | 1. Tloustus wuH(OpMaImy, HWHOOPMAIIMOHHOTO
TEXHOJIOTHI mpouecca, CTPYKTypsl JaHHbBIX. KoaupoBanue
naHubeIX. [ToHATHS HHOOPMAITMOHHONW TEXHOJOTHH
1 THQOPMAIIMOHHOM CHCTEMBI.

2. IloHATHS KOMMYHUKAIIUH U JIOKATBHOH KOMITb-
FOTEpHOH ceTU. Buabl KOMIIBIOTEPHBIX CETEM.

3. Cxema ¢on Heiimana u npuHOUIB PaOOTHI
KOMITBIOTEPA.

4. Knaccudukarysi BuI0B HHHOPMAITMOHHBIX TeX-
HOJIOTHH U MX peaau3alys B TEXHHYECKHX o0Jac-
TSX. OIIK-6.1
5. KogmpoBanme umcnoBsix maHHbIX. Kommpoma- | OITK-5.1
HUE TEKCTOBBIX JNaHHbIX. KoaupoBanue rpaduue-
CKUX JTaHHBIX.

6. Cucremsl cuncienus. [loHsTue oCHOBaHUS CHC-
TeMbl cuucieHus. IlepeBoapl Mexay pa3IMYHBIMU
CHUCTEeMaMH CYHCIEHU. ApU(PMETHIECKUE IEUCT-
BUS B Pa3JIMYHBIX CUCTEMAaX CUUCIIECHUS.

7. Anrebpa noruku. OCHOBHBIE TIOHATHS. BbIcKa-
3pIBaHuE. COCTaBHOE BBICKA3bIBAHWE. 3aKOHBI All-
reOpsl JIOTUKH. Jlornyeckue BeIpaXeHHs. DJIeMEH-
TapHble cxeMbl. Tpurrep.

2 OcHoBbl anroputMuzaini 1 | 1. bazoBsie anroputMel. CriocoObl TpeICTaBICHHS
MIPOrpPaMMHUPOBAHUS aNrOPUTMOB.

2. Hcnionb30BaHue OJIOK-CXEM aITOPUTMOB.

3. Hcnonp3oBaHue anropuTMU3alUd B CTPYKTYP-
HOM NIPOTPaMMHUPOBAHUH.

4. Vcnosnp30BaHKe MOANIPOTPAMM M METOJ AEKOM-
MO3ULIMH B CTPYKTYPHOM IPOTPaMMHUPOBAHUH.

5. JIuHeiHbIe BEIYUCITHTEIIBHBIE MIPOIECCHI. OIIK-6.2
6. PaspeTBistonuecs BerauciuTebabie npomecchl. | OITK-5.1
7. Lluknuaeckue BHIYUCITUTEIbHBIE IPOLIECCHI.

8. bazoBble anTOPUTMBI MUKIMYECKUX BBIYHCIIH-
TENILHBIX TpolrieccoB. TaOymupoBanue (QyHKIHK
OJTHOM NEPEMEHHOM.

9. bazoBble anrOpUTMbl LUKIMYECKHX BBIYMCIH-
TENBHBIX TPOIECCOB. AJTOPUTM HAKOIUIEHHUS KO-
Ju4ecTBa (OpraHu3aIys CYeTIHKA).

3 | OcHOBBI IPOrpaMMHUPOBAHUS | 1 KopcranTsl. [lepeMeHHbIe.
B naxere Mathcad 2. Tonb3oBaTenbekue GpyHKIMH.
3. Marpuussle onepanun u pemenue CJIAY. OIIK-6.2
4. TlpumeHeHnue BEKTOPHBIX M MaTpuiHbIX (QyHK- | OTTK-5.1
it pu 06paboTKe MACCUBOB JIAHHBIX.
5. OmepaTopbl MaTEMAaTHYECKOTO aHAIH3A.




6. [IpuMeHeHNEe CTaHOAPTHBIX WHCTPYMEHTOB AJIS
OpTraHMU3alNY BEIYUCICHUH.

7. I'paduku AByX mepeMeHHBIX B IEKApPTOBOM CHC-
TeMe KOOpJIWHAT.

8. I'padmkn NBYX MepeMEHHBIX B IMOJIIPHOW CHC-
TeMe KOOPINHAT.

9. IlpumeHeHHE CTaHAAPTHBIX CPEACTB MOCTpPOE-
HUS TpaUKOB.

10. TlpumeHeHVe MOAYJICH MIPHU CO3J]AHUU XOPOIIIO
CTPYKTYPUPOBAHHBIX IIPOTPAMM.

11. IlpumeHeHHE aNTOPUTMOB HAXOXKACHUS CyM-
MBI, TPOU3BEICHNUS, HANOOIBIIIEr0 ¥ HANMEHBIIIETO
3HAUYECHUH.

12. ba3oBble anrOpUTMBl HUKIMYECKUX BBIYMCIIN-
TENBHBIX TPOIECCOB. AJTOPUTM HAKOIUIEHHUS KO-
JTYecTBa (OpTaHU3AIUS CUCTINKA).

13.  IlporpammmupoBaHHE  TOJNB30BaTEIbCKHX
¢dbyHKUIMH 111 00pabOTKM YHCIOBBIX JTAHHBIX.

14. AnTOpUTMBI COPTHPOBKH OJHOMEPHOTO Mac-
CHBa.

15. IMporpammupoBanue 00pabOTKH OAHOMEPHOTO
MaccuBa (BEKTOpa).

16. IIporpamMmmupoBanue 00paOOTKH IBYMEPHOTO
maccuBa (I Tuma).

17. IlporpamMmmMupoBaHHE WUTEPAIIOHHOTO ITUKIA B
BH/IE TIOATIPOTPAMMBI-(PYHKIIHH.

18. [TocTpoeHre HUTEPAIMOHHBIX IOCIICIOBATEb-
HOCTEW N1 pEeUIEHUs HEJIMHEWMHBIX YPABHEHHM.

[lepedyeHb TUITOBBIX BOIPOCOB (3alaHMiT) JUTs TIPOBEIECHHsSI 3a4eTa BO 2 cemecTpe (04HO),
4 cemecTpe (3a04HO):

HanmenoBanue pasnena Konx xomrie-
Ne Tunossle BONpochl/3a1aHus
JCLIUTUTUHBI TEHIUHU
OCHOBBI paOOTHI B MAKETE 1. OcHoBel pabotr B MS Excel. Co3nanue snek-
Microsoft Excel TPOHHBIX JJOKYMEHTOB.
1 2. Beiuucnenus B MS Excel.

3. locTpoenue rpadukos u quarpamm B MS Excel.
4. Matpuunsle Boruucnenus B MS Excel. Pemenue
CJIAY meronom Kpamepa B MS Excel.

5. Ilpumenenne mporpammel MS Excel mis o6pa-
OOTKHU NAHHBIX.

6. Ucnonb3oBanue unctpymenta "Tlog6op mapa- | OITK-6.2
merpa" MS Excel mns pemenuss nenmueitnbix | OITK-6.3
YPaBHEHHH. OIIK-5.3
7. Ilpumenenue ¢ynkuuii I'TIP(), BIIP() u I1O-
NCKIIO3() mpu co3maHny 3JIEKTPOHHBIX JOKYMEH-
TOB.

8. Ilpumenenue unctpymentoB MS Excel ans 06-
paboTku TabmuI 6a3 JaHHBIX: COPTUPOBKA, (PHIIBT-
pamusi, TpPYNIUPOBKA JAHHBIX. lcrnonb3oBaHue
CBOJIHBIX TaOJHMII TSI aHAJIM3a JAHHBIX

2 | Co3naHue u UCIIONB30BAaHUE | 1. OcHOBHBIC cBeneHus o 0azax ganHbIX U CYB/I.
0as3 JaHHBIX CPE/ICTBAMH MS | 2. PaGora ¢ nanHbIME B TaGIHUIAX. OIIK-5.2
Office Access 3. KoHcTpyHpoBaHue MPOCTHIX 3aIPOCOB. OIIK-5.3
4. Co3pganue Tadauipl 0a3bl JaHHBIX B MS Access




2007.

5. Pabora ¢ maHHBIMHM B OIMHOYHEIX TA0INIAX.
KoHncTpyrnpoBaHue IpoCThIX 3aIpPOCOB.

6. Mcnonp3oBaHue pexxuMa TaOJIUIIbL U1 pabOTHI ¢
nmaHHeIME. [IpocMoTp, hopMaTHpPOBaHKE U PEIAK-
THpPOBaHHUE TaHHBIX B Ta0mwmie. [Tonck u 3ameHa
JTAHHBIX, COPTUPOBKA U (PIIIHTPAIIUS 3aITUCCH.

7. OcHOBEHI pa3paboTKu 3anpocoB. OpraHu3amnus
CBSI3M MeXTy TabnuiamMu 0a3el nanHbiX. [loHsTre
KITF0Ya, HOpMaJTM3aIuy TaOJIHIL, IISJIOCTHOCTH JaH-
HEBIX.

8. Co3manne MHOroTa0IMYHOM 0a356l JaHHEIX B MS
Access. Opranu3zanus cBs3u MKy TaOIuIaMu
0a3bl qaHHbBIX. [loHATHE KITFOYA, HOPMATH3AI[HH
TaOJIHIL, LIEJIOCTHOCTH JaHHBIX M THIIOB CBSI3€H Me-
KOy TaOIuIamm.

7. KonctpyupoBanue npunoxxenuii B MS Access.
8. Coznmanue Gopm /Ui BBOJIA U PEeIaKTUPOBAHMSI
JaHHBIX.

9. Coznanue otueToB. Mcrnonb3oBaHHe MaKPOCOB U
MOAYJEHN B IPHUIIOKECHHUSIX.

3 | Ilpuvenenue mporpaMMel 1. Pabora ¢ Tabnmnamu naHHbIX. [[ppMeHeHHe UH-
MS EXCEL st 06paboTkHt | crpymenrtos MS Excel ms o6pa6orku TaGmum 6a3 | OITK-6.2
JAaHHBIX JIAHHBIX: COPTHPOBKa, GpuabTpanus, rpynmuposka | OITK-6.3
MaHHeIX. Mcmonas30Banue CBOAHEBIX TAOINIL IS OIIK-5.3

aHaJIn3a JaHHBIX.

2.2 Ilpomesicymounas ammecmayus 8 popme 3auumul Kypcogotl pabomwi (Kyp-
C06020 Npoexma,)

He npengycmoTtpeno.
3. MeToauyeckue MaTepuaJibl, ONpeae/siiolue npoueaypbl OleHNBaHUs

Hpouez[ypa IMPOBCACHU HpOMe)KYTO‘IHOﬁ aTTeCTallud U TCKYLICTO KOHTPOJISA YCIICBACMO-
CTHU PErIIaMCHTUPYCTCSA JIOKAJIbHBIM HOPMATUBHBIM aKTOM, OIPCACIAIOIINUM OPAAO0K OCYIICCTB-
JICHUA TCKYHICTO KOHTPOJIA YCIICBACMOCTHU U HpOMe)KYTOIIHOﬁ aTTeCTalinuu 06yqafonmxc51.

3.1 Ilpoyedypa oyenusanus npu nposedeHuu NPOMed’CYmoyHOU ammecmayuu 00yyaro-
Wuxcs no OUCYuniune 8 popme dK3amMeHa u/unu ougpepenyuposannozo 3avema (3avema
C OYeHKol)

He npenycmotpeno.

3.2 Ilpoyedypa oyenusanus npu nposedeHuu NPOMe’CYmoyHOU ammecmayuu 00yyaro-
WUXCst N0 OUCYunIuKe 6 popme 3auema

[TpomesxyTouHas arTecTanus 1Mo JUCUUIUIMHE B popme 3auéta mpoBoautcs B 1-4 cemecr-
pax.

Hcnonp3yloTcss KpUTEPUU U IlIKaJla OLICHWBAHMUS, yKa3aHHbIEe B M. 1.2. OneHKa BbICTaBIIsA-
€TCsl IPENo0/1aBaTelIeM HHTErPaIbHO M0 BCEM MTOKA3aTENSAM U KPUTEPHSIM OLIEHUBAHUS.




Huxe npuBeneHsl mpaBuia olleHUBaHUS (OPMUPOBAHUSA KOMIIETEHIUH MO TMOKAa3aTeINio

OLICHUBAHUA «3HAHUIY.

Kpurepuit onenuBanus

YpoBEeHBb OCBOEHHUSI U OLICHKA

He 3auteno

3aureHo

3HAHUS TEPMHUHOB, OIl-
pEeIEIEHUI, IOHATUI;

He 3Haet TepMHHOB U onpeieICHUI

3HaeT TEPMUHBI U OIpeie-
JICHUs

00BEM OCBOEHHOI'O Ma-
TepHalia, YCBOCHHE BCEX
TEM, pa3JIeoB JUCIIHII-
JINHBI,

He 3naeT 3HaunTENHLHOM YacTH MaTe-

puajia ITMCHHUITINHBL

3HaeT MaTepuan JUCIUTLIU-
HBI B TIOJTHOM 00BbEME

HoJIHOTa, CHCTCMHOCTbD,
IMPOYHOCTb 3HaHHI>i;

3HaHus Marepuana 6eCCUCTEMHBIE, HE
OTBEYaeT Ha OOJIBIINHCTBO BOIIPOCOB

JIa€T 1oCTaTOuYHO YETKUE U
MTOJTHBIC OTBETHI HA BOIIPO-

110 TEMAM JIUCUUIUIAHBI ChI
MPaBUJILHOCTh OTBETOB | HempaBunbHO oTBevaeT Ha OonbiinH- | OTBedaeT Ha BOIPOCHI Mpa-
Ha BOIIPOCHI; CTBO BOIIPOCOB, JOIYCKAET rpyObIe BHJIBHO

OLINOKHU

YCTKOCTDb M3JIOXKCHHUA
HN3YUCHHOI'O MaTcpHalia,

W3naraet 3uanus 0€3 JIOTHYECKOM I10-
CJICA0BaTCIbHOCTH, HC COIIPOBOXKAACT

OTBCT pUCYHKaMH, CXEMaMHU

N3naraer marepuan gocra-
TOYHO YETKO, 0€3 Hapyllie-
HUI B JJOTMYECKOM mOCIe-
JIOBaTeNbHOCTU. BeImomHseT
MOACHSIOIINE PUCYHKU U
CXEMBbI KOPPEKTHO U MOHSIT-
HO

Huxe INPpUBCACHBI IIPpaBrUjia OLICHHBAHHA (I)OpMI/IpOBaHI/If{ KOMHeTeHHI/Iﬁ 110 IMOKa3aTcCJIro

OLICHUBAHUS «Y MECHUSI».

Kpurepuii onieHuBaHMs

ypOBeHB OCBOCHU U OIICHKA

He 3auteno

3autreHo

CTENEHb CAMOCTOSITEIb-
HOCTH BBITIOJTHEHUS
neicTBuS (YMEHHS),

He MoxeT caMOCTOSITEIbHO
BBITIOJIHUTH 3aJaHUC

Beinonzser 3aganue camocTosi-
TEJIbHO, TPAMOTHO BBIOMpAET
CTaHJAPTHYIO METOAMKY, UCIIOJIb-
3yeT HYXXHYIO JINTEpaTypy pHu He-
00X0AMMOCTH

OCO3HAHHOCTbH BBIIIOJI-
HEHMs JieicTBus (yMme-
HUA);

Bremomaser 3aZlaHuA 110 IIpU-
Mepy, He OCO3HaHHO, HE MOXET
OTBCTUTH Ha BOIIPOCHI IPCIIO-
JlaBaTes 1o alrOPUTMY U Me-
TOAWUKE PCIICHUA

BremonasgeT 3agaHnus 0CO3HAHHO,
JIOITyCKasi HEIOYEThI, MOKET YBE-
peHHO OTBCTUTH HA BOHpOCBI Hpe-
MIOJABATEIIS 10 AITOPUTMY U METO-
ITUKEC peHIeHI/ISI

YMCHUEC aHAJIIM3UPOBATH
I/ISY‘ICHHBII\/'I MaTcpHuall;

He nmeet HaBLIKOB aHam3a
M3y4EHHOI0 Marepuaa,

Jlenaet KOppeKTHbIE BHIBOIBI 1O
W3Y4YEHHOMY MaTepuainy,

yMEHHE BBIOMpATh Me-
TOJIMKY BBITIOJTHEHUS
3aJlaHus;

He moxeT BpIOpaTh METOIUKY
BBIIIOJIHCHUS 3aJaHUN

be3 3arpynHenwnii BRIOUpaeT cTaH-
JAPTHYIO METOJIMKY BBIITOTHEHUS
3aJaHui

YMEHUE BBIIIOJIHATH 3a-
JTaHUS pa3InYHON
CJII0’)KHOCTH;

He nmeeT HaBBIKOB BBINOJIHE-
HUS y4eOHBIX 3a/1aHUl

HMmeeT HaBBIKY BHIIOJHEHUS CTaH-
JAPTHBIX YUYEOHBIX 3aTaHHI




Huxe npuBeneHsl npaBuia OLEHUBAHUS (POPMUPOBAHUS KOMIIETEHIUI MO MOKa3aTelto

orieHuBaHus «HaBBIKN).

Kpurepuii oniennBanus

YPOBCHB OCBOCHU U OLICHKA

He 3auteno

3auTeHo

HAaBBbIKU CaMOIIPOBEPKH,
KayecTBO c(hopMUPO-
BAaHHBIX HABBIKOB;

HaBbIku camMOIIpOBEPKH OTCYT-
CTBYIOT

NmeeT HaBBIKM CaMOIIPOBEPKU, XO-
poiro chopMUPOBAaHBI HABBIKH BbI-
HOJIHEHU 3aJJlaHUI

HAaBbIKH aHAaJIM3a pPe-
3y.TIBTaTOB BBITIOJTHCHU A
SaﬂaHHﬁ, pE€icHus 3a-
au;

JlenaeT HEKOPPEKTHBIE BHIBO-
bl

Jlenaet KOppeKTHbIE BHIBOBI 10
pe3yJibTaTaM pelieHUs 3a1a4l

HaBBIKH [TPECTABICHHS
pe3yIbTaTOB PEILICHHS
3a1a4, Ka4eCTBO
o(opMIIeHHUsI 3a/1aHU;

He moxeT npousurocTpupo-
BaTh pEICHUE 3a]]a4H MOsIC-
HSIOIUMU CXEMaMU, pUCYHKa-
MU

Brmonnaser MOACHAIOINNEC PUCYHKH
N CXEMbI KOPPCKTHO U IOHATHO

HaBBIKKM 00OOCHOBAHHUS
BBITIOJTHEHMS 3aJJaHAH,
MIPUHSTHUS PEUICHU;

JHomnyckaeT rpy0bie omuoKu
pr 000CHOBAHUH METOJIUKH
BBITIOJTHEHUH 33aHUM, HE MO-
JKET PUHATH BEPHOE pEHICHUE

ANTOpUTM BBIIIOJHEHUS 3a/1aHUS
BEPHBIH, IPUHUMAET BEPHBIE pe-
LHICHUSA

OBICTPOTA M KAYECTBO
BBITIOJIHEHUS 3aJaHUN.

3aaHus BBINOIHSIET C HU3KUM
Ka4yeCTBOM, KpallHEe MEJUICHHO

Breimonnser 3alaHusl YBEPCHHO, C
XOpOoUIuM Ka4CCTBOM

3.3 Ilpoyedypa oyenusanus npu nposedeHuy npoMexCymouHol ammecmayuu ooyyaio-
WUXCs NO OUCYUNIUHe 8 hopme 3auumsi Kypcogoll pabomsi (Kypcoso2o npoexkma)

He npexgycmorpeno.

4. KoHTposbHbIe padoThl 1151 OLleHUBAHUSA (POPMHPOBAHNSA KOMIIEeTEHIIUH
MPHU NPOBEJICHUH TEKYILIEro KOHTPOJIA 0 JUCHHILINHE
«HdopMannoHHbIE TEXHOJIOTHI

TwuroBkle KOHTPOJIBHBIC 3aJaHWs OJI1 OUCHUBAHUSA (bOpMI/IpOBaHI/IH KOMHGTCHHHfI U mporne-
AYpPbI ONCHUBAHUA ITPU ITPOBECACHHUU TCKYHICT'O KOHTPOJIA IMPEACTABIICHBI B COOTBECTCTBYIOIIUX

npunoxenusx 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 38.03.01 Dxonomuka

Haumenosanue OIIOII BO JxoHoMHKa npeANpUSATHII M OPraHU3aAMil
Kadenpa npukiaagHoii MaTeMaTuKu

Hucnunnuna UagopManuoHHble TEXHOJIOTHU

3AUETHBIA BAIET Ne 1

1. 3agaua. cnonp3ys J0oruyeckyro (yHKIIHIO, 3aIIMCaTh BEIpAKEHUE, TPHHUMAIOIIEEe
3HaueHHe | Ipu MomagaHuy TOYKH ¢ KOOpAWHATAMH (X,y) B 3alITPUXOBAHHYIO 00-
nacTth, 1 3HaYeHrne 0 B IPOTUBHOM CiIydae.

I )

2. 3amaya. B oqHOMEpHOM MacCuBe CIYYalHBIX BEIICCTBEHHBIX 3HAUCHUM, JICIKAIIHX
B IMANa30HE [—10;10] , 3AMEHUTH BCE OTPULIATEBHBIE DIIEMEHTHI MaCCHBA MTPOU3BE-
JICHHEM €TI0 HEHYJIEBBIX 3JIEMEHTOB, a MOJIOKUTEIbHBIE — CYMMOW OTPULIATEIIBHBIX

AJIEMEHTOB MaccHBa. 3a/laHne peaan30BaTh B BUAE MOAMPOrPaMMBbI-()YHKITMH U TTPO-
TECTUPOBATH €€ padoTy.

3. 321,[[8.‘{8.. Haiitu MaKCI/IMaHLHHﬁ QJIEMCHT IMOCIICAOBATCIBbHOCTH U €TI0 HOpS[I[KOBBIﬁ
b+ 2k

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

MPOrpaMMbI-(PyHKIIHH.

CocraBurens j//// — B.A.boeBa

0

3aBenyromuii kageapoit 1O.E.Bocko6oitHiKoB

«01» urons 2021 r.




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

aApXUTEKTYPHO-CTPOUTENIbHBIN yHUBEpCUTET (CUOCTPUH)»

Kadenpa npuxrnaonoii 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 3HAUCHHUS HE FIMEET. 0
Bcero oTBETOR 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 3HaUeHNe 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

//

«01» urons 2021 r.




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
110 AUCIIUIIJIIMHE I/IH(i)OpMaL[I/IOHHBIe TEXHOJIOTUHU

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

%

«01» urons 2021 r.



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
1o JUcCHUIUIMHE MHpopmayuortbie mexHorocuu

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
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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
no aucuuruiHe MHdopMaoHHble TEXHOIOTUN
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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