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Pabouas nporpamma aucuumiuuel «[IpukiaaHas MaTemMaTuka B arpOMH)XEHEPH» COCTaBJIeHA
B COOTBETCTBHH C TpeboBaHUsMU DefepanbHOr0 TOCYJapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa
Beiciiero obpazoBanus (PI'OC BO), yreepxaeHHoro I[Ipukazom MwuHHCTEpcTBa 00pa3oBaHUS M
Hayku Poccuiickoit ®@eneparuu 20.10.2015 1. Ne 1172. Pabouas mporpaMma mpeaHa3zHA4YeHA s
MOATOTOBKM  OakanaBpa 1o  HampaBieHuto  35.03.06  Arpoun:keHepusi, mnpopmwib -
J1IeKTPOOOOPYI0BaAHME U FJIEKTPOTEXHOJIOTHH.

Hactosmass pabouas mporpaMma [AUCHUIUIMHBI COCTaBJieHA B  paMKaX OCHOBHOM
npodeccuonansHoi oOpa3oBatenbHOil mporpammbl (OITOIT) u yuuThiBaeT 0cOOCHHOCTH OOy4YeHUs
IpU WHKIIO3UBHOM OOpa30BaHMM JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370poBbsi (OB3) u
WHBAJIUJIOB.

CocraBuTens — crapmuii npenoaasarens E.A. TopbeeBa

Pabouas mporpaMma AMCUMIUIUHBI OOCYyXJeHa Ha 3acenaHuu kadeapbl MeHEIKMEHT u
WH()OPMAIMOHHBIC TEXHOJIOTUH
« 2 » mapta 2017 r. (mpotokost Ne 9 ).

3aB. kadeapoit MeHeDKMEHT U HH(POPMALIMOHHBIE TEXHOJIOTHH, e
JIOKTOp SKOHOMHMYECKHX Hayk, mpodeccop M7 ., 7 O.J. PyGaeBa

Pabouast mporpamMMa JAUCIHILIMHBI 0100peHa METOIMUYCCKON KOMHUCCHEH (akyibTeTa 3a04HOTO
oOyueHus

« 6 » mapta 2017 r. (mpotokot Ne 8 ).

[Ipencenarens METOANYECKONH KOMUCCUH

(akynbTeTa 3204HOr0 O0YUEHHH, P
KaHJIUJaT TEXHUYECKUX HAYK, TOUEHT /// / A .H. Koznos
=

E.JI. JIeOeneBa
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COJAEP)KAHHUE

[Inanupyembie pe3ynbTaThl OOyYeHHsS IO AMCLUMIUIUHE, COOTHECEHHBIE C
IaHupyeMbIMu pe3yiibraramu ocBoeHnus OIIOIT
1.1. Ilenp u 3aga4¥ AUCIUTLIAHBI
1.2. Tlnanupyembie pe3yabTaThl 00YYCHHUS MO IUCHUIUTHHE (TIOKa3aTeNn
c(hOpMUPOBAHHOCTH KOMITCTCHITHH)
Mecto qucuumiuHsel B ctpykrype OITOIT
O0BeM TUCIUIUTMHBI U BUJIBI YI4eOHOU pabOThI
3.1. Pacmpenenenue o0bemMa JUCUUIUIMHBI IO BUAAM y4eOHOM paboThI

3.2. Pacnpenenenue yueOHOTO BpEMEHH 110 pa3jeiiaM U TeMaM
CTpyKTypa U collep:KaHne JUCIUTLTTHBI

4.1. CopepxaHue JUCIUTIITUHBI

4.2. CopepxaHue JEKIUN

4.3. Copepxxanue 1a00paTOPHBIX 3aHATUI

4.4. CopepxaHue NPAKTUUECKUX 3aHITUN

4.5. Bupsl u colep:kaHue cCaMOCTOSITENbHOM paboThl 00yUaromuxcs
Y4eOHO-METOAMYECKOE 00CCIICUCHUE CAMOCTOATEILHOU PabOThI 00 yJaIOITUXCSI
M0 TUCIUIUINHE

@DOH/T OLIEHOYHBIX CPEJICTB IS IPOBEACHHS MPOMEKYTOTHON aTTeCTaIluN
00y4arouuxcs Mo AUCHUTIINHE

OcHOBHasI ¥ JIOTIOJTHATEIIbHAS Y4eOHas JInTeparypa, HeoOxoaumast st
OCBOGHUS JUCIUILITUHBI

Pecypchl nHGOpMAIIIOHHO-TEIICKOMMYHUKAIIMOHHOW ceTH « HTepHeT»,
HEOOXOUMBIE AJI1 OCBOCHUS JUCIUILITUHBI

Metoanueckue ykazaHus i 00y4Jaromuxcsi 0 OCBOCHUIO JUCIIUTUIMHBI
WudopManinoHHbIe TEXHOJIOTHH, UCTIOIB3YEMbIE TIPH OCYIICCTBICHUU
00pa3oBaTeNbHOTO Mpoliecca Mo TUCHUILUIMHE, BKII0Yas epevyeHb
IPOrPaMMHOTO O0ecTieueHUsI U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MartepuanbHo-TexHUYecKas 6a3a, HeoOXoauMasi JJisl OCYIIECTBICHUS
00pa30BaTeILHOTO MPOIlecca MO TUCITUTUTHHE

HunoBanronHbie GopMbl 00pa30BaTEIbHBIX TEXHOIOTUH

[Tpunosxenne Nel. @oHA OLIEHOYHBIX CPEACTB ISl TEKYLIETO KOHTPOJISA
yCIIEBAaEMOCTH M MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJaromuxcs o
JUCLIUIUINHE

JIuct perucrpanuu n3MeHEHUN
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1. Ilnanupyemble pe3yJbTaThl 00yYeHHs MO TUCHUILINHE,
COOTHECeHHbIE ¢ IVIAHUPYEeMbIMHU pe3yJbTaTtamu ocBoennst OIIOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

bakanaBp mo HampasieHuio moaArotoBkd 35.03.06 ArpouHkeHepHs TOJKEH ObITh MOJArOTOBJICH
K CIEIyIOLUM BHJIAM NPOPECCHOHATBHON NEATENbHOCTH: HAayYHO-HCCIIE0BATENIbCKOM, MPOEKTHOM,
IIPOU3BOJICTBEHHO-TEXHOJIOIMUECKOM, OpraHN3allMOHHO-YIIPaBIEHYECKOM.

Ieab AMCHUIINHBI — O3HAKOMUTh OOYYaIOIIUXCSl ¢ OCHOBHBIMH MaTEMAaTUYECKMMHU 3aKOHAMU
U TIOJIOKEHUSIMH, HEOOXOOUMBIMH Uil HCCIEJOBAHUS TPHUKIAJHBIX HHXKEHEPHBIX BOIPOCOB:
MOJICJIMPOBAaHUsl pPEalbHOI 3aauyd Ha MaTeMaTHYeCKOM s3bIKe, BbIOOpa MeToJa U pPa3paboTKu
QIrOpUTMa €€ PelIEHUsl ¢ IPUMEHEHHUEM NPUKIIAJHBIX KOMIIBIOTEPHBIX IIPOrpaMM, UHTEPIPETALUH U
OLIEHKH TOJIY4YEHHBIX Pe3yJbTaToOB, TaKXKe CIOCOOCTBYIOLIMX AajJbHEHIIEMY Pa3BUTHIO IUYHOCTH

3agauu AUCHMILINHBI

- HAyYUTh 00y4aroLMXCs CTPOUTh CaMble PACIIPOCTPAaHEHHBbIE MOJIEIIN IIPOLIECCOB;

- M3YYHTh MAaTEMaTUYECKHUE METOJAbl M BBIYMCIUTEIbHBIC AITOPHUTMbI, HEOOXOIUMBIC JUIS
pELIeHNs [TOCTABJIEHHBIX 3aa4 C MCIOJIb30BAaHUEM IIPOTrPAMMHBIX ITAKETOB;

- TIOJTYYHTh HABBIKU MpakTHUecKoi padboTsl ¢ [IK mpu pemenun 3agad oOpabOTKH pe3ynbTaToB
HaOJIIOIEHU;

— OBJIAJICTh METOJAMHU PEUICHHS TPOPECCHOHATBHBIX 3a/1au.

1.2. Ilnanupyemblie pe3yJbTaThl 00yUeHUsI 10 JUCIHUIINHE
(moxka3zaresim ¢hOpMUPOBAHHOCTH KOMITETEHIIHA)

[Inannpyembre [Tnanupyemble pe3yibTaThl 00ydenus 1o aucuummne (3YH)
pe3ysbTaThI
ocsoenns OIIOII 3HAHUS YMEHUS HaBBIKU
(KOMIIETEHITNN )
I1K-3 Ob6yuaromuiica nomxken | OOywaromuiics qomken | OOydarommiics qOJKeH
TOTOBHOCTB K 3HATh: OCHOBHBIE YMETh: HCIIOJIb30BATh BJIAJIETh:
o0OpaboTke MOJI0KEHUSI, METOJIBI U MaTeMaTH4YeCKUe BBIYMCIUTEILHBIMU
pe3yIIbTaToB 3aKOHBI MATEMATUKH, | METOIBI I Pa3pabOTKu METOJIaMH PEIICHUS
IKCIIEPUMEHTAITBHBIX HEOOXOIMMBIC JIJIs QITOPUTMOB PEIICHUS NPUKJIAHBIX 33134,
HCCIIeIOBaHUI MOJICTTUPOBAHUS U MIPUKJIAIHBIX 337a4, IPOTrPaMMHBIMHU

pCeHICHUS NHKCHCPHBIX

JOBCCTH PCHICHUC

cpeacTBamMu I X

3a/1a4 IIPOSKTHPOBAHUS 3aj1a4u J10 peanu3anuy Ha
MaIH 1 NPaKTHYECKOTO KOMIIbIOTEPE -
TEXHOJIOTUIECKUX pe3yabTara — 4ncia, (b1.B.02-H.1)
ITPOLIECCOB - rpaduKa u T. II. C
(b1.B.02-3.1) MIPUMEHEHHEM
KOMITBIOTEPHBIX
POTrPaMMHBIX CPEICTB -
(51.B.02-Y.1)

2. Mecro aucuuniauHbl B cTpykrype OITOII

HHCHI/IHJ’IHH& ((HpI/IKJ'Ia)]HaSI MaT€éMaThukKka B AarpovMHXCHEPHUHN)» OTHOCUTCA K 00s13aTeIbHOM

BapuatuBHOU yactu bioka 1 (b1.B.02) ocHoBHOII mpodeccronanbHON 00pa3oBaTeabHOM MPOrpaMMbl
aKaJileMHYecKoro O6akajiaBpuaTa Mo HarpasieHHo noarotoBku 35.03.06 ArpounxeHepus, TpopUiIb —
DneKTpoobopyI0BaHUE U SJIEKTPOTEXHOJIOTHH.



Pa3zjiennl IucHUNIMHBI 1 MeAKTUCHUNIMHAPHBIE CBA3H C 00ecneYnBAK MU
(mpexuecTBYONUMH) U 00ecriedynBaeMbIMU (MOCTEAYHOIIMMHU) TUCHUIITIMHAMM

HaumenoBanue DopmupyeMbIe KOMIIETCHIIUN
o0ecreynBaroIux
No (MpeaecTBYIOUUX) U
n/m o0ecreunBaeMbIX Pasnen 1 Pasen 2 Pasnen 3
(mocnenyrommx)

JUCHUIIINH, ITPAKTHK

Hp CAMICCTBYIOUC NUCHUIIIIMHBI, IIPAKTHUKH

Teopust BEepOSTHOCTH U
1. MareMaTHdecKas TIK-3 TIK-3 -
CTATUCTHUKA

HOCHCI[}’IOH_[I/IG AUCHUIIIIMHEI, IPAKTUKA

1 HayuHo-uccnenoBarenbckas

pabora I1K-3 I1K-3 IK-3

3. O0béM MMCUNIIMHBI M BUABI Y4eOHOii padoThI

O6bem mucturunHbl cocTaiseT 4 3adeTHbie eauHuIbl (3ET), 144 akanemMuueckux vaca (nanee
yacoB). /lucnumuinHa u3zyyaercs Ha 2 Kypce.

3.1. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Buj yuyeoHoii pa6oTni KounyecTBo 4yacoB
KonrakTHasi pabora (Bcero) 16
B mom uucne:
Jexyuu (J1) 8
Ipaxmuuecxue 3anamus (113) 8

Jlabopamopnuvie sanamus (J13) -

CamocrosiTesibHas padora odyuawmuxcs (CP) 119
Kontpoasb 9
Hroro 144




3.2 PacnipeesieHue yueOHOIro BpeMeHH 10 pa3jejaM U TeMaMm

B TOM 4YHCJIC

No Bcero KOHTaKTHas paborta
HaumenoBanue pasaciia u TEMbI

TEMBI 4acoB b 3 3 CP | koHTpOIB

1 2 3 4 5 6 / 8

Pasznen 1. BBenenne B BBIYUC/IIUTECJIBHYI0 MATCEMATURY

DNeMEeHTBI TEOPUHU TTOTPEITHOCTEH.
Oco0EHHOCTH BEIYMCIICHUH,
peanuzyembix Ha OBM. Yucnennoe
nuddepeHIpoBaHue U
uHTerpupoBanue. [lorpentHocTy npu
11 | THcieHHOM nuddepeHIMpOBaHNUH.
Bo160p ontumanbHOro mara
YUCJICHHOTO U] depeHITMPOBaHHMS.
HHTerpupoBaHue ¢ MOMOIIBIO
CTEMeHHbIX psAaoB. HecoOcTBEeHHBIE
WHTETPANTBI ¢ 0ECKOHCUYHBIMH
npenenamu. KpaTHbie HHTErpasl

22 1 - 1 20 X

YucaeHHBIE METOAbI TUHCHHOM
anreOpsl. Pemenune cucrem
JINHEMHBIX YpaBHEHUU. MeTo
12 l"aycca. [lorpemiHOCTh BBIUKCIECHUN
1 00YCJIOBJICGHHOCTb MaTPHII.
HrepanimoHHbIE METOABI PELLICHUS
CHUCTEM JIMHEHHBIX anre0pandeckux
YpaBHEHUM.

12 1 - 1 10 X

Paznen 2. Uncnennoe uHTerpupoBanue qugdepeHuaibHbIX ypaBHeH U

YucneHHOe UHTETPUPOBAHUE
0OBIKHOBEHHBIX AU de-
PEHLHAIIBHBIX YpaBHEHUN. Pemenue
3anaun Komm. Meron I[Tukapa.
Merton Diinepa. Cxemsl Thna PyHre-

Kyrra. YpaBHeHMs B 4aCTHBIX
2.1 | npousBogHBIX. THITEI ypaBHEHHI U 24 2 - 2 20 X
UX KOHEYHO-Pa3HOCTHAs
anmpokcuMmanus. Pemenne
BOJIHOBOI'O ypaBHEHUs. Pemienue
YpaBHEHUS TEIJIOIPOBOJHOCTH.
MeTto IpOrOHKH JUIsl ypaBHEHHUS
TEIJIONPOBOJHOCTH.




[TocTpoeHne HHTEPTIOSIITUOHHBIX
TTOJTMHOMOB U TTOA00D
SMITUPUYECKHUX 3aBUCUMOCTEH.
JIuneitHas U KBaipaTU4HAS
uHTepnoyanuu. CrutaifHbl.
[Tonuuowm Jlarpanxa, noamHOM
2.2 Hprorona. TouHoCTh 24 2 - 2 20 X
WHTEPIIONISIIANA. DMITUPHIECKUC
dbopmyibel. OnpeneneHue
MapaMeTpoB SMITUPHUICCKHX
3aBHCHUMOCTEM. MeTo 1 HauMEHBIIINX
KBaAparoB. JIokanbHOE
CIUIAKUBAHUE JAHHBIX

Pa3nen 3. MaremaTnieckoe NpOrpaMMHPOBaHHE
Brenenue. Kitaccuduxarus
OINTHMH3AIMOHHBIX 3a7a4.
I'padmaeckuii criocod perreHus
3aj71a4 JUHEHHOT O
porpaMMupoBanus. JInHeHbIe
3.1 | momenu 3amau. [locTpoenne ananusa 31 1 - 1 29 X
10 Pe3yJbTaTaM PELICHUS JIMHEUHOU
Mojiesid. OCHOBEI TMHAMHYECKOIO
IPOTPaMMHUPOBaHUs. 3a/1a4ua BEIOOpa
MyTU. 3a7a4a HTHBECTUPOBAHUS
TPYHIbl IPEITPHUITHIA.
3amava BO3BEICHUS TPYAOEMKOTO
o0bekTa (razuuraius cebCKoro
HACEJICHHOT0 MyHKTa). OCHOBBI
3.2 CETEBOr0 IUIAHUPOBAHUS U 22 1 - 1 20 X
ynpasieHus. MoaenupoBaHue
MIPOIIECCOB MAaCCOBOTO
00CTyKBaHUSI.
KonTpons 9 X - X X 9
Hroro 144 8 - 8 119 9

4. CTpyKTYpa M coiepKaHHe JMCIHIIIHHbI
4.1. Coaep:xxanue TUCHUIIMHBI
Pa3gen 1. BBenenue B BBIMMCINTEIbHYI0O MATEMATHKY.

OneMeHThl Teopuu norpemHocTeil. OcoOEHHOCTH BBIYMCIECHUH, peanu3yeMblx Ha OBM.
Metoael 00pabOTKM YMCIOBBIX JaHHBIX. Metonpl mnpudbmmwxenus ¢yHkuuid. CrnocoObl 3agaHus
¢bynkuuid. Yucnennoe muddepeHpoBaHie M HHTerpupoBaHue. [lorpenrHocTd Nnpu YUCICHHOM
mudpdepenuupoBani.  BpiOop  onTUManbHOrO  mara  YHCIEHHOro  AuQ¢epeHLHUpOBaHUS.
WHuTerpupoBaHue ¢ IMOMOIIbIO CTEMEHHBIX psfoB. VHTerpaiasl OT pa3pblBHBIX (QyHKIMA. MeTton
KanropoBnua Beienenus ocodenHocreil. HecoOcTBeHHbIE MHTErpajibl ¢ OECKOHEUYHBIMH PEEIaMU.
KpaTHble unTETpasl.

YucsieHHbIe MeTOAbI JIUHEIHO ajredpbl. PelieHre cucteM JTMHENHBIX YpaBHEHUN. MeTo
["aycca. [TorpemrHocTh BBIYMCIACHUN U 00YCIOBIEHHOCTh MAaTpHLL. MTepalilnoOHHbIE METOABI PEIICHUS
CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHHH.



Pazgen 2. UncnenHoe nHTerpuposanue 1udgepeHunaabHbIX ypapHeHuii. UaTepnossinus.

YucieHHOEe HHTETPUPOBaHMeE 00BIKHOBEHHBIX TU( (epeHINANbHBIX YPaBHeHHUIl. PerieHne
3agaun Komu. Mertop [ukapa. Meton Duinepa. Cxemsl Tuna Pynre-Kyrra. YpaBHeHHs B 4aCTHBIX
IIPOU3BOJHBIX. THUIIBI ypaBHEHUI U UX KOHEUYHO-PA3HOCTHAS allIpokcuManus. Perenrne BOJIHOBOro
ypaBHeHHs. Penienne ypaBHeHUs TEIUIONPOBOAHOCTH. METO IPOTOHKH Il ypaBHEHUS
TEIUIONPOBOAHOCTHU. Pemenne nuddepeHnnanbHbIX ypaBHeHUE U cucTeM AuddepeHInaibHbIX
YPaBHEHHH € IIOMOILBIO PUKIIAJHBIX IPOTPAMM

ITocTpoeHne HHTEPNOJISINNOHHBIX OJIMHOMOB U NOAOOP IMIIMPUYECKUX 3aBHCUMOCTEH.
JIuneitnas u kBagparuuHas uarepnonsuuu. Crnaiusl. [lonunom Jlarpanka, nosmuaom HeroToHa.
To4yHOCTh HHTEPHOIAIMU. DMIHpHUecKue Gopmyisl. OnpeneneHne napaMeTpoB SMITUPHUIECKUX
3aBHCHUMOCTEM. MeTol HauMEHbIINX KBAaApaToB. JIOKaNbHOE CrIa)KUBAHUE JAHHBIX.

Pa3nes 3. MaremaTnuyeckoe NporpaMMupOBaHue.

Beenenne. Kinaccupukanuss onTuMu3anmoHHbIX 3aaa4. [locranoBka 3aaym JIMHEHHOTO
nporpammupoBanus. ['paduueckuii croco® pemeHus 3agad JUHEWHOTO IMPOTPAMMUPOBAHUS.
Pemenue 3anaun metoaoM JKopaaHOBBIX UCKITIOUEHUH (CUMIUIEKCHBIA METO).

JluHeiiHble MoJeJM IKOHOMHYECKHX 3ada4. [locTpoeHne SKOHOMHYECKOrO aHajiu3a 10
pe3ynbraTtaM pemieHus. TumoBble 3adaud. 3anada BbiOopa myTu. [IpoekTrpoBaHHME ONTUMAIBHOI
CXEMBI TEIUIOCETEN HACEIEHHOr0 IMyHKTa. MeToauKa NOCTPOEHHUs JIMHEMHBIX MOJeIel. BelonHenus
aHaJM3a Ha OCHOBE OTYETa MO YCTOWYMUBOCTH.

JuHamu4veckoe nporpaMmupoBanne. OCHOBBI TMHAMUYECKOTO MPOTpaMMUPOBaHMs. 3agada
BbIOOpa mMyTH. 3ajaya WHBECTHPOBAHMS TPYIIbI MPEeANpUsITUNA. 3agada BO3BEIEHUS TPYAOEMKOrO
00bekTa (TasuuKamms CeIbCKOTO HACEICHHOTO ITyHKTa). TumnoBble 3amaud. I[IpoekTupoBaHHE
ONTUMAJIbHOM CXEMbI TEILUIOCETEN HACEIEHHOTO ITyHKTA.
CereBoe mnporpammupoBaHue. OCHOBBI CETEBOTO IUIAHUPOBAHUS W yrpaBieHus. OnTumuszanus
ceTeBbIX Mojenel. OCHOBHbIE TEpPMHUHbI W MOHATHS. MeToIMKa MOCTPOEHUs CETEBBIX MOJENEH.
OnTuMu3aims CETeBBIX MOJIEeH 0e3 U ¢ UCTIOJIb30BAHUEM BHEIITHUX PECYPCOB.

Teopus 3a1a4 MaccoBOro 00C/IyKUBAHMS.

MonenupoBaH#e MPOIIECCOB MAaCCOBOTO OOCIy>KMBaHUA. MoOjEIMpOBaHUE TPOIIECCOB MAaCCOBOTO
oOcmyxkuBanus. llocTpoeHne Mojeneil mpoilecca MaccoBOro oOchmyxuBaHHsS. Peanmmzarus Takux
Moeneit B makerax Excel.

4.2 Copnepixanue JeKI Uit

No Kom-Bo
HaumMmeHoBaHuMe nekuuu
/i Y4acoB
1. DneMeHTHI Teopuu norpemHocTeil. OCOOEHHOCTH BBIUMCICHHM, pealn3yeMbIX 2

Ha OBM. Yucnennoe nuddepenurpoanue u uHTerpuponanue. [lorpemnoctu
IIPU YUCICHHOM Ju(epeHnrnpoBaHum. BeiOop onTUManbHOrO 1ara YuciaeHHoro
muddeperurpoBanusi. UHTErpupoBaHue ¢ MOMOIIBIO CTENEHHBIX PSJIOB.
Hecob6cTBeHHBIE HHTErpalibl ¢ OECKOHEYHBIMU TNpesienaMu. KpaTHble MHTerpaisl.
YucrieHHbIe METO/IBI JIMHEWHOU anreOprl. Pemenne cucreM TUHEHHBIX
ypaBHeHuid. Meton ["aycca. [TorpentHocTs BeIUMCIEHUH U 00YCIOBICHHOCTD
Matpull. TepalinoHHbIe METObI PEILIEHUSI CUCTEM JTMHEHHBIX anre0panyecKkux
YpaBHEHUM.

2. | YucneHHoe MHTETpUpOBaHIE OOBIKHOBEHHBIX TU((e-peHIINATBHBIX YPaBHEHUH. 2
Pemenue 3anaun Komm. Meron Ilukapa. Meron Oiinepa. Cxemsl Tuna Pynre-
Kyrra. YpaBHeHuUs B 4aCTHBIX TPOU3BOAHBIX. THUIIBI ypaBHEHUI U UX KOHEYHO-
pa3HOCTHAas annpoKcuManys. Pemenre BoIHOBOro ypaBHeHUs. Peienue
YpaBHEHUs TEIJIONPOBOAHOCTH. METOA MPOTOHKHM JIJIsl YPABHEHHMS
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TCIUIONPOBOJHOCTH.

[TocTpoeHne HHTEPIOSIITUOHHBIX TIOIMHOMOB M TIOJI00P SMITUPUUECKUX
3aBucuMoOcCTel. JInHeHas u KBapaTuuHast tHTepnoassuuu. CrijaiHbl.
[Tonmunowm Jlarpanska, nosimHoM HeroToHa. TOYHOCTE MHTEPIIOJISALIMM.
Ommupudeckre Gopmynsl. Onpesenenre napaMeTpoB IMIUPHUUECKUX
3aBUCUMOCTEN. MeTOJl HAaMMEHBIIUX KBApaTOB. JIOKaIbHOE CriaXKuBaHUeE
JIaHHEIX

Beenenue. Knaccudukamus ontuMu3anmoHHbIX 3a1ad. ['papuyeckuii criocod
pelIeHus 3a1a4 JIMHEHHOr O porpaMMUpOBaHys. JIMHEHHbIE MO 3a1ay.
[Toctpoenue ananu3a o pe3yibTaTaM pelieHus JIMHEeHHON Moend. OCHOBBI
JTUHAMUYECKOro MpOorpaMMHUpOBaHus. 3aaua BeIOOpa myTH. 3aiadya
WHBECTUPOBAHUS TPYHIbI NPEANPUATHI. 3aa4a BO3BEACHUS TPYIO0EMKOTO
0o0bekTa (razuuKkanus CeIbCKOro HaCeJIeHHOTo MyHKTa). OCHOBBI CETEBOTO
IJIAHUPOBAHUSA U yIIpaBiieHUs1. MoaenrpoBaHue MpoLECCOB MACCOBOIO
00CITY)KHBaHMSI.

HToro

4.3 ConepixaHue JJa00PATOPHBIX 3aHATHI

JIaGoparopHble 3aHATHS HE IPEYyCMOTPEHBI YUEOHBIM TUIAaHOM

4.4 CopepxaHue NPaKTHYECKUX 3aAHATHH

Ne
/i

HaumenoBanue MPAKTUYCCKUX 3aHATHH

Koi-Bo
qacoB

OrnieHka MOTPeTHOCTH BhIuuciieHnit. OnpeneneHne 10myCcTUMON
MOTPEIIHOCTH ApTYMEHTOB IO JIOMYCTUMOM MOTPEIIHOCTH (PYHKIIHH.
[IpuMeHeHue B pacueTax MpUKIAIHBIX POTPAMM

YucnenHoe auddepenunpoBanne u uHTerpuponanue. [lorpemnocty,
BO3HUKAOIINE IPH YrcIIeHHOM mud depeHnupoBanii. Beroop
ONTUMAJIFHOTO 1ara yucieHHoro nuddepernupoanus. Peanuzanus
penieHus 3a/1a4yu Ha KOMITBIOTEPE

YucneHHoe nHTerpupoBanue. BeiOop mara narerpupoBanus. Peanuzamus
penieHus 3a/1a4yu Ha KOMITBIOTEPE

Martpurel. MaTpuuHbie mpeodpazoBanus. Perenne MaTpuaHbIX
ypaBHeHuil. Pemenue CJIAY

YucineHHOe HHTErpUpOBaHUE OOBIKHOBEHHBIX TU(PepeHIINaTbHBIX
ypaBHeHu#. Pemenue 3amaun Komm meToiom Diinepa u cXeMbl THIa
Pynre-KyTTa B npukiasHbIxX nporpamMmmax. BctpoeHHble GyHKINN pelIeHus
ony

YpaBHEHU B YACTHBIX IIPOU3BOJHBIX. TUIIBI YPABHEHUN U UX KOHEYHO-
pa3HOCTHAs annpokcumanus. Pemenue BOIHOBOro ypaBHeHus. Pemenne
YpaBHEHUS TEIJIONPOBOAHOCTH.

Pemenue cucrem nuddepenunanbHbiX ypaBHeHUN. Mcnonp3oBanue
pe’kuMa MporpaMMHpPOBAHUS M BCTPOSHHBIX (DYHKIMNA TPUKIIaTHBIX
porpamm

[TocTpoeHre MHTEPHOISAIMOHHBIX MOIUHOMOB M TOJ0O0P SMIIMPHUYECKHUX
3aBucuMocted. JluneliHas u kBaapaTuyHas uHTEepnoysuuu. CriiaiHbl.
ITonmuuaoMm Jlarpanxa, nonnHoM HproToHa. TOYHOCTH MHTEPIIONISALIMH.
Ommnupuueckre (opmynbl. OmnpeneneHUe MapamMeTpoB SMIUPHUESCKUX
3aBUCUMOCTEN. METOI HAaMMEHBIIMX KBaJIpaToB. JIOKaIbHOE CriIa)KMBaHUE
JTAaHHBIX




OnTumManbHas cxema 3J1eKTpUPUKAIH X03IHCTBEHHBIX 00HEKTOB.
[IpoekTupoBaHue ONTUMAIBHON TPACCHI IMHUU JIEKTPOIIEpeaay.
MeTtouka oCTpOEHUsI CETEBBIX Mojienel. OnpeneneHne KpuTHIECKOro
IIYTH 110 CETEBBIM MoeNAM. ONTUMHU3aLHUsl CETEBBIX MOJIEEH 10

4 3aKpBITOMY crioco0y. ONTUMU3AIHS CETEBBIX MOJICICH C IPUBIICICHHEM 2
BHEILIHUX PECYPCOB, OTKPBITasi MOJIETIb.
[TocTpoeHue MoIeNei MPOIeCCOB MAacCOBOTO OOCTyXuBaHus. Pemenune
3aJ1a4 MacCoOBOT'0 0OCITYKHBAHHUS.
Hroro 8
4.5. Buapl v coiep;kaHue caMOCTOATEIbHOI padoThl 00y4a0IMXCs
4.5.1. Buabl caMoCTOSITe/IbHOM Pad0Thl 00y4aroUXCs
Buabl camocTosiTeIbHOM PadoThl 00yUYarOIIUXCS Koan4yecTBo 4acoB

[ToaroroBka kK NPaKTUYECKUM 3aHATUSAM 4

BrimonHenne KOHTPOJIbHOW PabOTHI 29

CamocrosiTenbHOE U3YUYEHHE OTAEIbHBIX TEM U BOIIPOCOB 86

Hroro 119

4.5.2. CoaepsxkaHue caMOCTOSATEJIbHOI padoThl 00y4YaOMXCs
No Koi-Bo
i HanmeHnoBanue TeM 1 BOIIPOCOB 4ACOR

1. DOnemMeHTbl  Teopuu  morpemHocteil.  OCOOEHHOCTH  BBIYUCIICHUH, 7
peanuzyeMbix Ha OBM.

2. MeTozpl 06pabOTKH YUCIOBBIX JaHHBIX. MeTo1bl NpUOIMKEHUST QYHKIUI. 8

3. UuncnenHoe nuddepeHnpoBaHie U HHTETPUPOBAHUE. 8

4, UucneHHble METONbI IMHEHHOW anreOpbl. PemieHune cuctem ITUHEHHBIX
ypaBueHnuii. Merop ["aycca. [lorpenrHocTs BHIYHCICHUM U 00YCIOBIEHHOCTh 8
Marpull.  MTepanvoHHblE ~ METOAbI  pEUIeHUsT  CUCTEM  JIMHEHHBIX
anreOpanvyeckiux ypaBHEHUH.

S. YuciaeHHOe  MHTETpUpOBaHUME  OOBIKHOBEHHBIX AU (depeHInalIbHbBIX
ypaBHeHul. Pemenue 3amaum Komm. Meton Ilukapa. Mertox ODiinepa. 8
Cxewmbl Tuna Pynre-Kyrra.

6. VYpaBHEHUs] B YacCTHBIX MPOU3BOJHBIX. THNBI ypaBHEHUH M MX KOHEYHO-
pa3HOCTHas anmnpokcumanus. PemeHue BOJHOBOrO ypaBHeHHsA. Pemenue 8
YPaBHEHHUs TEIUIONPOBOAHOCTU. MeTon MHpOroHKM i ypaBHEHHS
TEIJIONPOBOJHOCTH.

7. Pemrenue 3a1a4 MHTEPHONSALNUU U ANMIPOKCUMALIMH. AHAIIU3 PELLICHUS. 8
BriBogbI.

8. Metoanka mocTpoeHHst TMHEHHON MOJIENTH: COCTaBIeHHE COOCTBEHHOM 8
CUTYallUH, PEIICHHE TOCTPOCHHON Moiesi. AHAIU3 pelieHusl. BHIBOIBI.

9. Pemenue 3aau B makere EXcel u copepkanue oTyera o ycTOM4MBOCTH.

Cozmanne oT4yeTa Mo yCTOWYMBOCTH ISl HAMICHHOTO PEIICHMUS, 8
(dopMyIHpoBaHUE COOCTBEHHBIX PEKOMEHIALINH.
10. 3asiaya NPOEKTUPOBAHUS ONTUMAIBHON CXEMBbI TEIIJIOBBIX CEeTeH st 8
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CeNbCKOro mocenka. OnTuMalnbHas cXxema MEeKTpUudUKaIK X03HCTBEHHBIX
00BEKTOB.
11. | 3agaua MHBECTHpPOBAHUS IPYIIILI IPEATIPUATHI. 8
12. | 3amaua BO3BeACHUS TPYAOEMKOTO 00beKTa (ra3u(uKamus CeIbCKOTO 3
HACEJICHHOTO MyHKTA).
13. OCHOBBI CETEBOr0 TUTAHUPOBAHUS M YIPABICHHS. 8
14. OnTumu3zanus CETeBbIX MOJIENIEH. 8
15. | [loctpoenue mozenei. [locTpoeHne Moen COOCTBEHHBIX MPOIECCOB 3
MaccoBOI0 00CTyKUBaHUS
Hroro 119

5. YueOHO-MeTOAMYECKOE o0eclieyeHrne CaMOCTOSATEeIbHOI PadoThl 00y4aK0IIMXCS
10 JUCIUILINHE

Y4eOHO-MeTomUUYeCKHEe pa3paboTku umerorcss B Hayunoit 6ubmuoreke ®I'BOY BO HOxHo-

Vpansckuii [AY:

1.

JluHamuueckoe MporpaMMHUpPOBAaHUE B PA3JIMYHBIX MPOTPAMMHBIX MPOAYKTaX [DIEKTPOHHBIN
pecypc] : MeTroauuecKue pEKOMEHJAlMW W 3aJlaHusl K BBINOJHEHUIO JTA0OPaTOPHBIX H
CaMOCTOSTENLHBIX padoT / coct.: A. M. Burr, JI. H. 3enenoBa, E. A. Top6eeBa ; KOxHo-
VYpansckuii 'AY, Unctutyr arpounkenepun .— Yensounck: FOxuo-Ypansckuii ['AY, 2015
— 39 ¢ : w1, Tabn. — bubmorp.. c¢. 39 (4 =HazB) .— 09 MB
http://192.168.0.1:8080/localdocs/itm/16.pdf

3aBbsuioB, O. I'. [Ipuknagnas Mmarematuka. KoHCIIEKT jeknuid [DIeKTpOHHBINA pecype] : yueo.
noco6ue / O. I'. 3aBbsinoB ; KOxno-Ypanbckuit TAY .— Yensbunck: FOxuo-Ypanbckuii [AY,
b.r. — bubmwmorp.: c. 39-40 (6 Ha3B.) .— 0,5 MB . http://192.168.0.1:8080/localdocs/itm/11.pdf
3amaun  JTUHEHHOrO0 MPOTPAMMHUPOBAHMS B  Pa3IUYHBIX MPOTPAMMHBIX  MPOAYKTaX
[DNeKTpOHHBIM pecypc] : METOAMYECKHE PEKOMEHJIALUMKU M 3aJaHus K BbIIOJIHEHHUIO
71a00paTOPHBIX U CaMOCTOATENbHBIX paboT / coct.. A. M. Burr, JI. H. 3enenoBa, E. A.
TopOeeBa ; FOxkHo-Ypansckuit 'AY, Uncturyr arpommxenepun .— YenssOunck: HOxHo-
VYpansckuii 'AY, 2015 .— 68 c. : un., tabn. — bubmuorp.: c. 67 (7 Ha3s.) .— 1 MB
http://192.168.0.1:8080/localdocs/itm/18.pdf

Hcnonb3oBanne Excel B 4HMCIeHHBIX MeTonax [DNEKTPOHHBIH pecypc]| : METOAMYECKHUe
PEKOMEH/IALINHU K BBIITOJIHEHUIO Ja00PaTOPHBIX U CAMOCTOSITENbHBIX padoT / cocT.: A. M. Burr,
JI. H. 3enenosa ; FOxHo-Ypansckuii 'AY, MucTutyT arpounxenepun .— Yenaounck: FOxHo-
Vpansckuit 'AY, 2015 .— 42 c. : un. — bubmmorp.: c. 42 (3 nazs.) — 0,5 MB
http://192.168.0.1:8080/localdocs/itm/20.pdf

Meronuyeckue yka3aHHsl M 3a/laHdsl K BBIIOJHEHUIO KOHTPOJIBHOM pa0OThl MO JHUCLHUILIMHE
«[Ipuknagnas MaTemMaTHKa» [DJIEKTPOHHBIM pecypc]: Ans OakalaBpoB IO HAMPaBICHUIO
noarotoBku 35.03.06 Arpounskenepus / coct.: E. A. Topb6eesa ; HOxno-Ypansckuit ['AY,
Wuctutyt arpounxenepun .— Yensbunck: KOxHo-Ypansckuit 'AY, 2016 .— 22 c. : i,
taba. — 0,5 MB http://192.168.0.1:8080/localdocs/itm/115.pdf

Mertoanyeckue yka3aHusi U MHIUBUAyaJbHbIE 3a/IaHUS K BBITOJHEHUIO PAKTUUYECKONH paboThI
"Hcnonp30BaHue TaOJMYHOIO TMpolleccopa B NPUKIATHBIX MH)XKEHEPHBIX pacyerax”
[Dnextponnslii pecype] / coct.: U. T'. Topoees, E. A. Topbeesa ; FOxuo-Ypansckuii ['AY,
Wuctutyr arpounkeHepun .— Yensbunck: HOxuno-Ypansckuit TAY, 2017 .— 49 c. : un,
tabn. — 0,8 MB http://192.168.0.1:8080/localdocs/itm/49.pdf

Pexxum mporpammupoBanus B makere MathCAD [DnekTpoHHBIN pecypc| : METOaudecKue
PEKOMEH/IallMH K BBIITOJHEHUIO Ja0OPAaTOPHBIX U CAMOCTOSTEIbHBIX padoT / cocT.: A. M. Burr,
JI. H. 3enenona ; IOxuo-Ypansckuii 'AY, UucTutyT arpounxenepun .— Yensounck: FOxHo-
Vpansckuit 'AY, 2015 .— 54 c. : un. — bubmmorp.: ¢. 54 (3 nazs.) .— 0,4 MB
http://192.168.0.1:8080/localdocs/itm/19.pdf

Pemenne nuddepeHaTbHBIX  ypaBHEHUH C TOMOIIBIO KOMITBIOTEPHBIX TEXHOJIOTUH
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http://192.168.0.1:8080/localdocs/itm/16.pdf
http://192.168.0.1:8080/localdocs/itm/18.pdf
http://192.168.0.1:8080/localdocs/itm/20.pdf
http://192.168.0.1:8080/localdocs/itm/49.pdf
http://192.168.0.1:8080/localdocs/itm/49.pdf
http://192.168.0.1:8080/localdocs/itm/19.pdf

(mpuMepbl W 3alaHus IS CAMOCTOSTEIBLHOTO pPEIIeHHs) [DJIEKTPOHHBIA pecypc] : METOI.
pPEKOMEHIAlluK 7Sl CTYJIEHTOB BCeX HampaieHui moAarotoBku / coct.: M. I'. TopOees, E. A.
TopGeesa ; HOxuo-Ypanbckuii 'AY, UuactuTyT arpommkenepun .— Yensounck: HOxHO-
VYpansckuit [AY, 2016 — 22 c. : un. — 0,8 MB http://192.168.0.1:8080/localdocs/itm/52.pdf

6. @oH1 OLIEHOYHBIX CPEACTB JIsI IPOBeAeHHsI
NMPOMEKYTOYHOM aTTeCTAllUM 00y4AIOUIUXCS 110 JUCIUIINHE

Jyis ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywaromuxcst TpedoBanmsim OI'OC

BO pazpabotan QoHI OLIEHOYHBIX CPEICTB Ui TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH U IMPOBEICHUS
MPOMEXYTOUYHON aTTecTanuu oOydaronmmxcs 1o aucuuiuinHe. @DOOHJ OIEHOYHBIX CPENICTB
npencrasieH B [Ipunoxenun Nel.

7. OCHOBHAsI M JONOJTHUTEIbHAS y4eOHasi IUTepaTypa, Heo0X0AMMAs 1JIs1 OCBOCHHS
AU CHUILTHHBI

OcHoOBHast u JOITIOJIHMTCIbHAsA yqe6Ha;1 JaTeparypa HMECTCA B Haquoﬁ OuOIMOTEKE U

ANEKTPOHHON HHPOpMaIMoHHO-00pa3oBarensHoi cpene ®I'EOY BO I0xHO-Ypansckuii [AY.

OcHoBHAaA:

. Bonkos, E.A. Uncnennbsie MeTobI [ DIEKTPOHHBIN pecypc] : yueOHuk. - Dnekrpon. naH. CII6.:
Jlanb, 2008. - 249 c. - Pexxum goctyma: http://e.lanbook.com/books/element.php?pll_id=54

. Kupees, B.1. Uucnennble MeToAbpl B IpuUMepax M 3adadax. [DIeKTpoHHbI pecypc] / B.U.
Kupees, A.B. IlanteneeB. — Dnexrpon. naH. — CII6. : Jlawp, 2015. — 448 c. — Pexum
nocryma: http://e.lanbook.com/book/65043 — 3ara. ¢ skpana.

. Mpmukuc, A.JI. Ilpuxnagnas wmarematuka it uHXeHepoB. CrHenuanbHble KYPChI
[DnexTpoHHBII pecypc]: yueObHoe mocodbue / A.Jl. Mprukuc. - 3-e uza. - M. : Ouzmariur,
2006. - 688 c.. - URL.: http://biblioclub.ru/index.php?page=book&id=75705

Oxop3uH, B.A. KomnblorepHoe mozaenupoBaHue B cucreme Mathcad: ydye6HOe mocobue /
B.A. Oxop3un. - M. : ®unancel u cratucruka, 2006. - 144 c. Pexum pocrymna
http://biblioclub.ru/index.php?page=book&id=260383

Oxop3un, B.A. Ilpuknagnas matematuka B cucteMe MATHCAD [DnektponHslii pecypc] :
yuebHoe mocobue. — InektpoH. aaH. — CIIO. : Jlanp, 2009. — 349 ¢. — Pexum poctyna:
http://e.lanbook.com/books/element.php?pll_id=294.

JlonmostHUTEIbHAS:

. Axymuu U. JI. Marematnyeckoe mporpaMMUpOBaHUE B IpUMeEpax M 3aj1adax [DJIEeKTPOHHBIM
pecypc]: yueb. mocobue / U. JI. Akynua - Mocksa: Jlans, 2011 - 352 c. - JlocTyn K noiHoMy
tekcty ¢ caiita ObC Jlann:http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=2027.
. BockoOoiinukoB, FO.E. Perpeccuonnslii ananu3 panHeix B nakere MATHCAD + CD
[DnexTpoHHBIH pecypce] : yaeOHOoe mocodne. — DnekTpoH. gan. — CII6. : Jlanp, 2011. — 224
c. — Pexxum nocrymna: http://e.lanbook.com/books/element.php?pll_id=666

I'opneeB, A.C. MoaenupoBaHue B arpouMHX eHepuu [DIIEKTPOHHBIN pecypc] : yuyeOHHK. —
Onexktpon. paH. — CII6. : Jlaws, 2014. — 380 c¢. — Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=39142

Konuenosa, H.B. BrlumciaurenbHas MaTeMaTHKa B HpuUMepax M 3ajadax [DIEKTPOHHBIH
pecypc]: yue6noe mocoomue / H.B. KomuenoBa, U.A. Mapon. — Dnexrpon. gan. — CIIG. :
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http://192.168.0.1:8080/localdocs/itm/52.pdf
http://biblioclub.ru/index.php?page=book&id=75705
http://biblioclub.ru/index.php?page=book&id=260383
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2027

Jlans, 2009. — 368 C. — Pexum JOCTyma:
http://e.lanbook.com/books/element.php?pll_id=198 .

5. Mapuyk, I'"'I. MeTonbl BEIUUCTUTEILHON MaTeMAaTHKHU. [ DNEKTPOHHBINA pecypc] — DIEKTPOH.

nan. — CII0. : Jlans, 2009. — 608 c. — Pesxxum noctyna: http://e.lanbook.com/book/255

6. OmenkoB A. ). CucremMpl aBTOMAaTHYECKOTO YIPaBIEHUSA: TEOpHUs, IPUMEHEHHUE,

monenupoBanue B MATLAB [DnexTponHsiii pecype]| : yuebHOe mocodue. — DIEKTPOH. JIaH.
— CIIo. : Jlanp, 2013. — 208 C. — Pexxum JIOCTyna:
http://e.lanbook.com/books/element.php?pll_id=5848
Ilepuoauyeckue u3IaHus:

[TpuGopsl U TEXHHUKA IKCIIEPUMEHTa, «JlocTmxkenns Hayku U TexHuku B AITK», «Mexanu3zamnus

U SJEKTpU(HUKAIUS CENBCKOTO XO3IMCTBa», «CHUOMPCKUN BECTHHK CEIIbCKOXO3SMCTBEHHON HAYKH,
«CenbCKOX035UCTBEHHBIE MAIIMHBI U TEXHOJIOTHHY, «Poccuiickas CelbCKOXO3SUCTBEHHAs HayKay,
«CBeToTexHuKay, « JHEproHaa3opy», «lIpukinannas MareMaTuka 1 MEXaHUKa»

8. Pecypcu I/IHq)OpMaIII/IOHHO-TeJIeKOMMyHI/IKaIII/IOHHOﬁ CEeTH «I/IHTepHeT», H606X0)II/IMI>IC AJIs1

OCBOCHMA TUCHHUIIJIMHBI

1. EnnHoe oKkHO A0CTyMa K yueOHO-MeToInYecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. YuuBepcurerckas oubdamorexka ONLINE http://biblioclub.ru

9. MeTonnyeckue yKkazaHusi Uisl 00y4aOmMXcs 10 OCBOEHUIO AU CHUIIITHHBI
VY4eOHo-MeTOnMYeCKUE pa3paboTku umerorcss B HayuHolt OuOnMoTeke M 3JIEKTPOHHOMN

uHpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO FOxHO-Ypansckuii [AY:

1.

JuHnaMuueckoe NpOrpaMMHUPOBAHUE B PA3IUYHBIX MPOTPAMMHBIX TPOIYKTaX [DJIEKTPOHHBIN
pecypc] : MeToAMYECKHE PEKOMEHIAlMM U 3aJaHusd K BBINOJIHEHUIO J1abOpaTOPHBIX U
camMocCTosTeNIbHBIX paboT / coct.: A. M. Burr, JI. H. 3enenoBa, E. A. TopbeeBa ; IOxHO-
VYpansckuit 'AY, UactutyT arpounxenepun .— Yensaounck: KOxHo-Ypansckuii 'AY, 2015 .—
39 ¢ : wr, Tabn. —  bubmmworp.. c¢. 39 (4 wmas.) .— 09 MB
http://192.168.0.1:8080/localdocs/itm/16.pdf

3amaun TUHEWHOTO MPOTPAaMMUPOBAHUS B PA3UYHBIX MPOTPAMMHBIX MPOAYKTaX [DIEKTPOHHBIN
pecypc] : MeToAMuYeCKHE PEeKOMEHIAlMM U 3aJaHus K BBIMOJIHEHHUIO JabOpaTOpHBIX U
camocTosTenbHbIX paboT / coct.: A. M. Burt, JI. H. 3enenoBa, E. A. TopGeeBa ; IOxHo-
Vpansckuit 'AY, UnctutyT arpounxenepun .— Yensounck: Oxuo-Ypansckuii 'AY, 2015 —

68 ¢ : wr, Tabn. —  bubmmorp. c¢. 67 (7 wHaB) .— 1 MB
http://192.168.0.1:8080/localdocs/itm/18.pdf

Hcnonb3oBanue Excel B uyMciaeHHBIX MeTojax [DJEKTPOHHBIA pecypc] : MeTOAMYECKHE
PEKOMEH/IALINHU K BBIIIOJIHEHUIO JJa0OPATOPHBIX U CAMOCTOSTENbHBIX padoT / cocT.: A. M. Burr, JI.
H. 3enenoBa ; IOxuno-Ypansckuit I'AY, Unctutyr arpounxkenepun .— Yensabunck: HOxHO-
Vpansckuit 'AY, 2015 — 42 c¢. : wi. — bubmuorp.: c¢. 42 (3 nHa3s.) — 0,5 MB

http://192.168.0.1:8080/localdocs/itm/20.pdf

MeTtoauueckue yka3aHUs U WHAUBUAYAJIbHBIE 3aJaHUSl K BBIOJHEHUIO MPAKTUYECKOW pabOThI
"Hcnonb3oBanue TaONMMYHOTO  Mpoleccopa B MPHUKIAJHBIX  MHXKEHEPHbIX  pacyerax”
[DnexTponnbiit pecypc] / coct.: U. I'. Topbees, E. A. Topbeesa ; KOxuo-Ypansckuii ['AY,
Wuctutyt arponrkeHepun .— Yensounck: OxHo-Ypanbckuii [AY, 2017 .— 49 c. : uin., Tabmn.
— 0,8 MB http://192.168.0.1:8080/localdocs/itm/49.pdf

Pexum nporpammupoBanuss B mnakere MathCAD [DnekTtpoHHBIH pecypc] : MeToauYecKue
PEKOMEHIalliH K BBIIIOJHEHUIO J1a00paTOPHBIX U CAMOCTOSTENbHBIX paboT / coct.: A. M. Burr, JI.
H. 3enenosa ; FOxHo-Ypansckuit 'AY, UHctutyT arpomtkeHepun .— YensaOunck: FOxHo-
Vpansckuit T'AY, 2015 .— 54 c. : un. — bubmuorp.: c. 54 (3 nazs.) .— 04 MB
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http://192.168.0.1:8080/localdocs/itm/16.pdf
http://192.168.0.1:8080/localdocs/itm/18.pdf
http://192.168.0.1:8080/localdocs/itm/49.pdf

http://192.168.0.1:8080/localdocs/itm/19.pdf

Pemenne nuddepeHnnanbHbIX ypaBHEHUN € TOMOIIBIO KOMITBIOTEPHBIX TEXHOJOTHH (IIpUMEpHI U
3aJIaHusl I CAMOCTOSITEIHHOTO PEIICHUsI) [ DJIEKTPOHHBIN pecypc]| : METOA. peKOMEHIAlUK ISt
CTYACHTOB Bcex HarpasiieHHi moarotoBku / coct.. U. I'. Topbees, E. A. TopbeeBa ; KOxHoO-

Ypanbckuii 'AY, Uuctutyt arponnxenepun .— Yensaounck: FOxuo-Ypansckuii ['AY, 2016 —
22 ¢. : ma. — 0,8 MB http://192.168.0.1:8080/localdocs/itm/52.pdf

10. UudopmanmoHHbIe TEXHOJOTHH, UCIOJIb3YeMble MIPH OCYILECTBJIEHUN 00pa30BaTEeIbHOI0
npoiuecca no JUCHUILINHE, BKJIOYAs NepevyeHb NPOrpaMMHOro odecneyeHus U
HH(OPMAINMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubinoTexe ¢ TepMHUHAIBHBIX CTAHIIMNA MPEIOCTABIIAETCS JOCTYI K 0a3aM JaHHbBIX:
- Koncynprantllintoc (cripaBoyHbIe IPABOBBIE CUCTEMBI);

- Texakcnept (nHpOpMannoHHO-cripaBoyHas cucrema ['OCToB);

- «Cenbx03TeXHUKa» (aBTOMATU3UPOBAHHAS CIIPABOYHAS CUCTEMA).

[TporpamMmmHoOe obecrieueHue:

11. MaTepuajibHO-TeXHUYecKas 6a3a, He0OXoAUMAs JIsl OCYIIeCTBIEHUS
00pa30BaTeIbHOIO NMpolecca Mo TUCIUNTIUHE

IlepeyeHb y4eOHBbIX 1a00paTOPHii, Ay IUTOPHIL, KOMIILIOTEPHBIX KJIACCOB
YyeOHnle ayauTopun i1 MPOBEACHUA JICKIIMOHHBIX 3aH$ITI/II\/JI, OCHAIICHHBIC MYJIbTUMCIHA-

obopynoBanuem (aya. 326, 426).

CrenManu3upoBaHHbIe (KOMIIBIOTEPHBIC) KIACChI [UIs IPOBEICHHS MPAKTUYCCKUX 3aHATHIA (ay/1.

420, 423, 427, 429), ocHallleHHbBIC MYJIbTUMEIHA-000PYI0BaHUEM

Hepe'{eﬂb OCHOBHOI'O yqeﬁﬂo-.ﬂaﬁopaTopﬂoro oﬁopynonalmﬂ:

YyeOHo-nmaboparopHoe obopynoBanue s Kadeapbl He MIPETyCMOTPEHO.

12. NunoBauuoHHbIe (POPMBI 00pa30BATEIBLHBIX TEXHOJIOTHIi

Bun 3anatusa Jlekuu JI3 113
@Dopmbl pabOTHI

Kondepenuun + - +
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INPUJIOKEHHUE Nel

POHJ OHEHOYHBIX CPEJACTB

JUIS TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEJCHUS POMEKYTOUHON aTTeCTallun
obyuaromuxcs o qucuuiuiae b1.B.02 Ilpukiaagnas MaTeMaTHKa B arpOMHKeHepUn

Hanpasnenue noarorosku 35.03.06 ArponnxeHepusi
[Tpoduns DiieKTpo0GOpyT0BaHNE U ITEKTPOTEXHOJIOTHH

YpoBeHb BhIciIero o0pa3oBaHus — fakajJaBpuaT (aKageMuyecKuii)

Kpamudukamms — 6akajaBp

®opma 00y4eHUs - 3a04HAs
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COAEPXAHUE

Kommnerennuu c ykazanuem stamna ux ¢popmupoBanus B npouecce ocsoeHust OITOIT
[Toka3zarenu, KpUTEPUHU U LLIKAIA OLIEHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH

TumoBele KOHTPOJIbHBIC 3a/aHus U (WJIM) MHBIE MaTepHajbl, HEOOXOAUMBIEC ISl OLCHKH
3HAHUM, YMEHMH, HaBBIKOB U (WJIM) OIbITa JEATEIBbHOCTH, XapaKTEPU3YIOUIMX 3Tar(bl)
dbopMUpOBaHUS KOMITETEHITH B mporecce ocBoeHus: OITOIT

Mertoanyeckue MaTepuaibl, ONpPENeAIoNIMe MPOLUEeAYypbl OLEHUBaHUA 3HAHUN, yMEHHUI,
HaBBIKOB U (WMJIM) OMBITa JESITEIHHOCTH, XapaKTepU3YIOIUX dTar(bl) (HOpMUPOBAHHS
KOMIIETEHIINH

4.1.  OreHOYHBIC CPEACTBA IS TIPOBEICHHS TEKYIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. VYcTHBIH OTBET HA MIPAKTUIECKOM 3aHATHH

4.1.2. Ot4er 1o mpakTUYECKOH paboTe

4.1.3. Kondepenuu

4.1.4. TecrupoBaHue

4.2.  Tlpouemypsl ¥ OIICHOYHBIC CPEACTBA JJIsl IIPOBEICHUS IPOMEKYTOUHOM aTTECTAIH
4.2.1. Dx3ameH
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1. Komnerenuum ¢ ykazanuem 3tana ux ¢gopmupoanus B npouecce ocsoenusi OINOII

Komnerenuuu no nanHoi qucHUminHe GopMUPYIOTCS HAa TPOABUHYTOM STarle.

Koutponupyembie KouTtponupyembie pe3yabrarsl 00ydenus mo guciuruiiae (3YH)
pe3yJIbTaThI
ocsoenns OIIOII 3HAHUS YMEHHSI HaBBIKU
(KOMIIETEHITNN )
[1K-3 OO6yuatromuiicst noykeH | OOydarommiics nomkeH | OOydaromuics 10JDKeH
TOTOBHOCTE K 3HATh: OCHOBHBIE YMETh: HCIIOJIb30BATh BJIAJICTh:
o0paboTke MMOJI0KEHHUS, METOJIBI U MaTeMaTHYECKue BBIYMCINUTEIbHBIMH
pE3yIbTaTOB 3aKOHBI MATEMATUKH, | METOIBI JJI Pa3pabOTKu METOaMHU PEIICHHUS
IKCIIEPUMEHTAIIbHBIX HEOOXOIUMBIE JIJIs AJITOPUTMOB PEIICHUS MPHUKJIATHBIX 337124,
HCCIIeIOBaHUI MOJICTTUPOBAHUS U MPUKIIAIHBIX 337134, IPOTrPaMMHBIMU

pPEHICHUA WHXXCHEPHBIX
3aa4 NPpOCKTHUPOBAHUSA
MallliuH 1
TEXHOJOTHUYCCKHUX
IIpOLIECCOB -
(51.B.02-3.1)

JOBECTH PECIICHUC

Cp€acTBaMu I UX

3aj1a4u J10 peanu3anuy Ha
HPaKTUIECKOTO KOMIIbIOTEPE
pe3yibpTara — 4nucia, (b1.B.02-H.1)

rpaduka u T. 1. ¢
IPUMCHECHUEM
KOMITBFOTEPHBIX
MPOTPaMMHBIX CPEJICTB -

(51.B.02-Y.1)

2. [loka3zaTe/iu, KPpUTEPHHU H HIKAJIA OLeHMBAHUS C()POPMUPOBAHHOCTH KOMIIETeH M

[NTokazarenu Kpurepun u mkana oreHUBaHHs PE3yJIbTaTOB 00YYEHUS 10 JUCIHUILIHHE
OLICHUBAHUS Henocratounsrit JlocTatouHsli Cpennuii ypoBeHb | Bpicokuil ypoBeHb
(3YH) YPOBEHb YPOBEHb
b1.B.02-3.1 | OOyuarommiics He OObyuaromuiics OO6yuaromuiics ¢ OO6yuaromiuiics ¢
3HAET OCHOBHEBIE ciabo 3HaeT HE3HAYNTEIIbHBIMU Tpedyemon
HOJIOKEHH, OCHOBHbBIE olMOKaMu 1 CTETEHbIO MOJTHOTHI
METOBI ¥ 3aKOHBI TIOJIOKEHHS, OTIENbHBIMU ¥ TOYHOCTH 3HAET
MaTeMaTHKH, METO/BI M 3aKOHBI | TpoOenaMu 3HaeT OCHOBHbIE
HEOOXOAUMBIE /TS MaTEeMaTHKH, OCHOBHEIE TIOJIOKECHHS,
MOJICIIUPOBAHMS U | HEOOXOAUMBIE AJIs MOJIOKEHH, METO/bI M 3aKOHBI
peteHus MOJICIIUPOBAHUS © | METOJIbI U 3aKOHBI MaTEeMaTHKH,
WH)XEHEPHBIX 33124 pereHwst MaTeMaTHKH, HEOOXOIUMBIE /IS
NPOEKTHPOBAHUS | MH)KEHEPHBIX 33/1a4 | HEOOXOAMMBIE Il | MOJCIUPOBAHUS U
MaIlvH | MPOEKTHUPOBAHUS | MOJEITHPOBAHUS U pemeHHs
TEXHOJIOTUYECKUX MaIliH U penieHus WH)KCHEPHBIX 3a]a4
IPOIIECCOB TEXHOJIOTHYECKUX | MHKCHEPHBIX 3a7ad | MPOEKTHPOBAHUS
IPOLIECCOB IPOEKTHUPOBAHUS MalliH 1
MaIiH 1 TEXHOJIOTUIECKUX
TEXHOJIOTUYECKUX HpPOLIECCOB
IPOLIECCOB
b1.B.02-Y.1 | OOy4arommiics He OO0yyJarormiics OOyyarormiics C OOyyJarormiics
yMeeT ciabo ymeer HE3HAYUTEJIbHBIMU yMeeT
UCTIOJTb30BaTh WCTIOJIH30BATh 3aTpyAHEHUSIMH WCTIOJTb30BaTh
MaTeMaTH4eCKue MaTeMaTHYeCKue yMeeT MaTeMaTHYeCKue
METOBI JUTSI METOJBI JUTSI UCTIOJTb30BaTh METOIBI JITIsSt
pa3paboTKu pa3paboTKu MaTeMaTHYECKUe pa3paboTKu
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aJrOpUTMOB
pelieHust
MPUKJIaJAHBIX 3a/a4,
JTOBECTH PEIICHUE

aJNrOpUTMOB
peueHus
MPUKIaAHBIX 3a/]a4,
JIOBECTHU pEIIICHUE

METOBI s

pa3paboTKu

aJIrOpUTMOB
peLeHHs

aJNTrOPUTMOB
peueHus
MPUKJIaJAHBIX 3a/a4,
JIOBECTHU PEIIICHUE

3aa4u J10 3aJa4uu J10 NPUKIIAJIHBIX 337134, 3a7a4u J10
MPAKTUIECKOTO PaKTUYECKOTO JIOBECTH pEIICHHE PaKTUYECKOTO
pe3yibTara — pe3yibTara — 3a71a4uu J10 pe3yibTara —
qucia, Tpaduka U | 4Hcia, Tpaduka u PaKTUYECKOTO qrcia, rpaduka u
T. 1L C T. 1L C pe3yibTara — T. L C
MIPUMECHCHHEM IPUMEHEHUEM gucina, rpaguka u PUMEHEHHUEM
KOMITBIOTEPHBIX KOMITBIOTEPHBIX T. 1L C KOMITHFOTEPHBIX
MIPOrPaMMHBIX MPOrPaMMHBIX MIPUMEHCHHEM IPOrPaMMHBIX
Cpe/CTB CpencTB KOMITHFOTEPHBIX Cpe/ACTB
MPOrPaMMHBIX
Cpe/ICTB
b1.B.02-H.1 | OO6yuaronuiics He OO0yuarommiics OO0yuaromuiicst ¢ OO6yuarommiics
BJIaJI€ET HAaBBIKAMU cnabo Biageer HEeOOIb MU CBOOOJTHO BiIaJieeT
NPUMEHCHHUS HaBBIKAMHU 3aTpyAHCHUSIMH HaBBIKAMU
BBIYMCITUTEILHBIX MIPUMCHCHHUS BJIQJICCT HABBIKAMH MIPUMCHCHHUS
METOJIOB PEUICHUsSI | BBIYUCIUTEIBHBIX MIPUMCHCHHS BBIYUCIIUTEIIbHBIX
MPHUKJIATHBIX 33729, | METOJIOB PEIICHHUS | BBIUYMCIMTEIBHBIX | METOJOB PEIICHUS

POTPaMMHBIMU
cpeacrBamMu Ui X
peanu3aiuu Ha
KOMITbIOTEPE

IIPUKJIAJHBIX 3a7a4,
MIPOTPaMMHBIMU
CpEICTBaMU IS UX
peanu3anuu Ha
KOMIIBIOTEPE

METOJ/IOB PENICHUS
MPUKIaAHBIX 3a7a4,
MPOrpaMMHBIMHA
CpPEACTBAMM ISl UX
pean3aiu Ha
KOMIIBIOTEPE

IIPUKJIAIHBIX 3a7a4,
IIPOTrPpaMMHBIMU
CpEICTBaMU IS UX
peanu3anuu Ha
KOMIIBIOTEPE

3. TunoBble KOHTPOJIbHBbIE 3a]aHNs M (WJIH) MHbIE MATEPHUAJIbI, HEOOXOAUMBbIE 1JIS OLEHKHU
3HAHWH, YMEHHI U HABBIKOB M (WJIM) ONBITA 1eSITeJIbHOCTH, XaPaKTePU3YIOUIUX ITAMNbI
¢popmupoBanus komnereHuni B mpouecce ocsoenust OINOII

TunoBble KOHTPOJBHBIE 33/1aHUSI U MaTepHaibl, HEOOXOIUMBIE JJIs1 OLIEHKU 3HAHUM, YMEHUN U
HABBIKOB, XapaKTEPU3YIOLIUX MPOJABUHYTHIN 3Tan (OPMUPOBAHUS KOMIETEHIIMN B ITPOIIECCE OCBOEHUS
OIIOII, conepxarcst B yueOHO-METOANYECKUX pa3pabOTKax, MPUBEIECHHBIX HIDKE.

1. JuHamuueckoe NPOrpaMMHUPOBAaHHWE B PA3IUYHBIX MPOTPAMMHBIX MPOAYKTaX [DIEeKTPOHHBIN
METOJMYECKUE PEKOMEHJAIMK U 3aJlaHusl K BBHIMOJHEHUIO JIA0OPATOPHBIX U
camocTosTeNnbHbIX paboT / coct.: A. M. Butt, JI. H. 3enenoBa, E. A. TopGeeBa ; IOxHo-
VYpansckuit 'AY, UnctutyT arpounxenepun .— Yensounck: Oxuo-Ypansckuii 'AY, 2015 —
C.

pecypc]

39

C.

uia.,  TaO.

bubmnuorp.:

http://192.168.0.1:8080/localdocs/itm/16.pdf
2. 3amauu JTMHEHHOTO MPOTPAMMHUPOBAHUS B PA3JIMYHBIX MPOTPAMMHBIX MPOIYKTaxX [DIIEKTPOHHBIN
METOIMYECKHE PEKOMEHJAIMM M 3aJaHds K BBHINOJIHEHUIO Ja0OpaTOpPHBIX H
caMOCTOSTeNIbHBIX paboT / coct.: A. M. Burt, JI. H. 3enenoBa, E. A. TopGeeBa ; HOxHo-
VYpansckuit 'AY, UnctutyT arpounxenepun .— Yensaounck: KOxuHo-Ypansckuii 'AY, 2015 .—

pecypc]

68

C.

Wi,  TaO.

bubnuorp.:

http://192.168.0.1:8080/Iocaldocs/ itm/18.pdf

3. Hcrmonp3oBanme Excel B dHCICHHBIX MeToJaX [DJIEKTPOHHBIA pecypc]

C.

39 (4 Ha3B.)

67 (7

Ha3B.)

0,9 MB

— 1 MB

METOINYECKHE

PEKOMEH/IallMH K BBIITOJHEHUIO Ja0OPAaTOPHBIX U CAMOCTOSITENbHBIX padoT / cocT.: A. M. Burr, JI.
H. 3enenoBa ; FOxHo-Ypanbckuit I'AY, Unctutyr arpouskenepun .— Yemsiounck: FOxHO-

VYpansckuit 'AY, 2015

42 c. WII.
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http://192.168.0.1:8080/localdocs/itm/16.pdf
http://192.168.0.1:8080/localdocs/itm/18.pdf

http://192.168.0.1:8080/localdocs/itm/20.pdf

4. Meroauueckie yKa3aHUs W 3a/laHUsl K BBIIOJIHEHUIO KOHTPOJIbHOW pa®oThl MO IUCIMILIMHE
«IIpuknagHas MaremaTuka» [DIEKTPOHHBIA pecypc|: s OakajdaBpOB IO HAMpPaBICHHUIO
noarotoBku 35.03.06 Arpoumnxenepus / coct.. E. A. TopGeea ; HOxHo-Ypanbckuii I'AY,
HNuctutyT arpounkenepun .— Yensaounck: FOxuo-Ypansckuit [AY, 2016 .— 22 c. : wi., Ta0u.
— 0,5 MB http://192.168.0.1:8080/localdocs/itm/115.pdf

5. Meronuyeckue yka3zaHus U UHIUBUAYyalbHbIC 3a/laHUSl K BBINOJIHEHUIO MPAKTHUUYECKON pabOoThI
"Hcnonb3oBanue  TaONMYHOTO  MpoIeccopa B MPHUKIATHBIX — MHXKEHEPHBIX — pacuerax”
[DnexTponnbiit pecypc] / coct.: U. I'. Topbee, E. A. Topoeea ; HOxno-Ypansckuii ['AY,
Huctutyt arponmkeHepun .— Yensaounck: KOxHo-Ypansckuii [AY, 2017 .— 49 c. : uin., Tabdmn.
— 0,8 MB http://192.168.0.1:8080/localdocs/itm/49.pdf

6. Pexum mnporpammupoBanus B makere MathCAD [DnekTpoHHBIH pecypc] : MeTOAWYECKHE
PEKOMEH/IalliU K BBITIOJHEHUIO JTa00paTOPHBIX U CAMOCTOATEIbHBIX pabot / coct.: A. M. Butr, JI.
H. 3enenosa ; FOxno-Ypansckuit 'AY, Uuctutyt arpoummkenepun .— YemsaOunck: FOxHo-
Ypanbckui T'AY, 2015 — 54 c¢. : wi. — bubmmorp.: c¢. 54 (3 Ha3e.) — 04 MB
http://192.168.0.1:8080/localdocs/itm/19.pdf

7. Pewmenue auddepeHnnanbHbIX ypaBHEHUHN € MOMOIIbI0 KOMIBIOTEPHBIX TEXHOJIOTHI (IpUMeEpbI U
3a/laHusl JUIsl CaMOCTOSITENIbHOIO pellieHus1) [DIeKTpOHHbIN pecype| : METOM. peKOMEHIAUK JUIs
CTYJIEHTOB Bcex HampasiieHuid monaroroBku / coct.: U. I'. TopbeeB, E. A. Topbeesa ; IOxHo-
VYpansckuit 'AY, UHctutyT arpounxenepun .— Yensounck: Oxuo-Ypansckuit 'AY, 2016 —
22 ¢. : w1 — 0,8 MB http://192.168.0.1:8080/localdocs/itm/52.pdf

4. MeToauveckne MaTepHaJIbl, ONpelessolue Npouea1ypbl OllcHNBAHUS 3HAHUIA,
YMeHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTepHU3yOIMX dTan(bl)
¢dopMupoBanusi KOMIETEHIM I

B nmanHOM paszene METOAMYECKHE MAaTEpHaibl, ONPEACIAIOIINE MPOLEAYpbl OLCHUBaHMS
3HAaHWI, yMEHHH, HABBIKOB, XapaKTEPU3YIOIIUX MPOABUHYTHIN dTan (HJOPMUPOBAHHS KOMIIETSHIHNA TI0
mucuuiuinHe «lIpukiagHas MmaTeMaTuka B arpOMHKEHEPUN», IPUBEACHBI IPUMEHUTENIBHO K KaXKIOMY
U3 HCIOJNb3YEMBIX BHJOB TEKYIIEr0 KOHTPOJI YCIEBAEMOCTH M IIPOMEKYTOYHON aTTeCTALlUU
00y4aroIuXxcs.

4.1. OueHo4HbIe CpeACTBA /ISl NPOBEACHHUS TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
4.1.1. YcTHBIN OTBET HA NPAKTHYECCKOM 3aHATHH

YCTHBI OTBET Ha INPAKTUYECKOM 3aHATUU MCIONB3YETCsS A OLIEHKM KauecTBa OCBOCHMS
oOyyaroluMcsi OCHOBHOHM MpodeccnoHalbHOM 00pa3oBaTenbHOM MporpaMmbl IO  OTIEIbHBIM
BOMpOCaM M TeMaM JAUCHUIUIMHBL. TeMbl M I1ulaHbl 3aHATHE (cM. 4.4) 3apaHee cooOmiarTcs
oOyyaromumcs. OTBET OLIEHMBAETCS OLIEHKOH «OTIIMYHO», «XOPOLIO», «yIOBJIETBOPUTEIBHO» WIH
«HEYIOBJIETBOPUTEIILHO.

Kpurtepun onenku orBera (Tabi.) TOBOJATCSA A0 CBEAEHHS OOydaroIIMXCs B Hayalle 3aHATHH.
OneHka 00BsABIIETCS 00YJaOLUIEMYCsl HEMOCPEICTBEHHO IOCIIE YCTHOIO OTBETA.

Il kanaa Kpurtepun onenuBanns

- 00y4JaroIuiics MOJHO YCBOMJI y4eOHBINH MaTepua;

- TOpOSBISIET  HABBIKM  aHajgu3a, O0000IleHus, KpPUTUUYECKOTO
OCMBICIEHHMS] ¥ BOCHPUATHS HHPOPMALIMHU, OCHOBHBIE IOJIOKEHHUS,
Onenka 5 METO/bI M 3aKOHBI BBIYUCIUTEIBHON MaTEeMaTUKU, HEOOXOIUMBIX JUIS
(oTnMuHO) MOJIEJIMPOBAHUSI W PEIIEHUS WHKEHEPHBIX 3aJad IMPOEKTHUPOBAHUS
MAaIIUH U TEXHOJIOTHYECKUX NPOLIECCOB

- Marepuajg MH3JI0KEH TIPaMOTHO, B ONPEICICHHOM JIOTMYECKON
II0CJIEZJOBATENILHOCTH, TOYHO HUCIIOJIBb3YETCS TEPMUHOJIOTHS,
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- [O0Ka3aHO YMEHHE WJUIIOCTPUPOBATH TEOPETHUECKHUE MOJIOKEHUS
KOHKPETHBIMH ITPUMEpPaMU, IPUMEHSATh UX B HOBOW CUTYaIlUH;

- IPOJEMOHCTPUPOBAHO YMEHHUE pelIaTh 3a/1auu;

- MOTYT OBITh JOMYIIEHHI OJIHA—/JBE HETOYHOCTH TPU OCBEIICHUU
BTOPOCTEIIEHHBIX BOIPOCOB.

- OTBET YJOBJIETBOPSAET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO
IIPU 3TOM UMEET MECTO OJMH U3 HEJAOCTATKOB:

- B YCBOCHHH y4e0OHOro marepuaia JOIMYIIeHbl HeOOJbIINe MPOoOebl,
HE MCKa3UBIIKE COJIEP)KAHUE OTBETA;

- B pEIICHUH 3a]1a4 JONYIEHbl HE3HAYUTEIbHbIE HETOYHOCTH.

- HEMOJIHO WJIN HETOCJEI0BaTeIbHO PACKPBITO COJIEp/KaHuE MaTepuara,
HO TMOKa3aHo oOliee MOHMMAaHME BOIPOCAa U IPOAEMOHCTPHUPOBAHBI
YMEHUSs1, JOCTAaTOUHbIE Ui JaJbHEHIIIEro YCBOCHHS MaTepuaa;

- UMEIUCh 3aTPyAHEHUS WIM JONYIIEHbl OUIMOKUM B OINpeAeTeHUU
MOHSTHI, WCIOJIB30BAHUH TEPMUHOJIOTHUH, OCHOBHBIX ITOJIOKCHHIA,
METOJIOB M 3aKOHOB BBIYMCIUTEIBHON MaTeMaTUKH, HEOOXOIUMBIX JJIsi
MOJICTTUPOBAHUSl W PEIICHUS WHXKCHEPHBIX 3aJad IMPOCKTHPOBAHUS
MallMH W TEXHOJOTMYECKMX MPOIECCOB, HCHpaBICHHbIE TOCIE
HECKOJIbKUX HABOJISIIUX BOIIPOCOB;

- HEIMOJIHOE 3HaHHWE TEOPETHUECKOro Marepuaina; oOydarouuiics He
MOJKET MPUMEHUTH TEOPUIO B HOBOW CHUTYaITUH.

- HE PACKPBITO OCHOBHOE COZIEP KAHUE YyUeOHOr0 Marepuaa;

- o0Hapy)KeHO HE3HaHHWE WJIM HEMOHMMaHWe OoJbllel uiau Hamboiee
BaXHOU YacTH yuyeOHOTO Marepuana;

- JIOMYUICHBl OMMOKKA B ONPENCIICHUU MOHITHIA, MPH HCIOJIb30BaHUU
TEPMUHOJIOTMH, B H3JIO)KEHUU OCHOBHBIX IIOJIOKEHHM, METOJI0OB U
3aKOHOB  BBIYUCIIUTEIBHOW  MAaTEMaTUKH, HEOOXOAWMBIX  JUIS
MOJICTIMPOBAHUSl U PEUICHHs] HHXXEHEPHBIX 3a/lad MPOCKTUPOBAHUS
MalIuH U TEXHOJIOTHYECKUX MPOIECCOB KOTOPBIE HE UCIPABIICHBI TTOCIIE
HECKOJIbKUX HABOJSIIIUX BOIIPOCOB.

Ouenka 4
(xopor10)

Onenka 3
(YIOBIIETBOPUTEIHHO)

Onenka 2
(HEey/10BJIETBOPUTEIILHO)

4.1.2. OT4er no NpaKkTHYeCKOil padore

OTueT Mo MpaKkTUIECKOi paboTe NCIIOIB3YETCS IS OLEHKH Ka4eCTBa OCBOCHUS 00YJarOIIUMCSI
OCHOBHOH mHpodeccHOHaIbHOM 00pa30BaTENbHON MPOrpaMMbl MO0 OTAEIbHBIM TE€MaM IUCLUILIUHBI.
Copepxanne u ¢opma oryeTa NMpuUBOAUTCA B MeToaumdeckux ykazaHusx (m. 3 @OC). Conepxanue
OTYeTa U KPUTEPUH OLIEHKH oTyeTa (TalJ1.) JOBOAATCS A0 CBEACHUS 0Oy4alONIMXCs B Hadase 3aHsITHH.
OTuer OIEHMBAETCS 1O YCMOTPEHHUIO TIPENOJaBaTeIsl OICHKOW  «OTIMYHO», «XOPOIIOY,
«yJlOBJIETBOPUTEIBHOY», «HEYIOBIETBOPUTEIILHO» WM OLEHKOW «3auTeHO», «He 3auTeHo». OueHka
«3aYTEHO» CTaBUTCS oOydarommmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KpPUTEPHSIM,
YCTAQHOBJICHHBIM ISl TMOJOXHUTEIbHBIX OLEHOK («OTIUYHO», «XOPOLIO», «yTOBIECTBOPUTEIHHOY).
OreHka 00BSBIIAETCA 00YUAIOMIEMYCsl HEITOCPEICTBEHHO MOCTIE CIauu OTUYETa.

Hlkamaa Kpurtepun onenuBanus

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIa/IEHHE TEPMUHOJIOTHEH;

Ouerka 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYXKJEHHs NPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

(oTnMyHO) " :
- YMEHHE IPUMEHSATH anrnapar BHIYMCIUTEIILHON MAaTEMaTUKH;
- CIIOCOOHOCTH pelaTh 3a/1a4M, B T.4. C UCIOJIb30BAHUEM MPOTPAMMHBIX
CPEACTB.

Onenka 4 - U3JI0’)KEHHE MaTepuaia JIOTHYHO, TPaMOTHO;

(xopoo) - cB000/IHOE BJIaJICHHE TEPMUHOJIOTHEH;
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- OCO3HAaHHOE MTPUMEHEHHUE anmnapara BbIYUCIUTEIBHONM MaTEMAaTUKH IS
ONMCaHUs 3aKOHOB, SIBIICHUW U IPOLIECCOB, PELICHN KOHKPETHBIX 3a]ad4,
HO cojiepkaHne U (hopMa OTBETa UMEIOT OT/ICIbHBIE HETOYHOCTH.

- U3JI0KCHUC MaTCpurajia HCIIOJIHO, HCTIOCICIO0OBATCIIbHO,
- HETOYHOCTH B OIPEACICHUU HOHHTHﬁ, B IIPUMCHCHHH aIlrapara
BBIYMCIIMTENLHON MaTeMaTHKH I OIIMCaHMA 3aKOHOB, SIBJICHUM H

Onenka 3

MIPOLIECCOB, PEIICHHSI KOHKPETHBIX 3a]1a4;
(YIOBIETBOPUTEIHHO) .

- 3aTpyIHEHUSI B 000CHOBAHUYU CBOMX CYXKICHHIA,
- OOHapyKMBaeTCs HEIOCTATOYHO TJIYyOOKOE IMOHMMAaHUE HW3Y4YEHHOTO
MaTepuara.
- OTCYTCTBHE HEOOXOJUMBIX TCOPETUUCCKUX 3HAHUI; JOMYIICHBI ONIHOKA
B OIPE/ICIICHUH MTOHATUI U ONMCAHUHM OCHOBHBIC MOJIOKEHHH, METOJIOB U
3aKOHOB  BBIYHCIUTEIBHOH  MareMaTHKH,  HEOOXOMUMBIX IS

Ouenka 2

(HEYTOBJICTBOPUTEIIHHO)

MOJEJIMPOBAHUS U PEIICHHS] MH)XCHEPHBIX 33/1a4, UCKaXKEH UX CMBICII, HE
pELIEHbI 331a4H;

- HE3HAHUE OCHOBHOI'O MaTepuajia y4yeOHON IMporpammbl, AONYCKAIOTCS
rpyObIe OMOKH B U3JI0KEHUH.

Kondepenmms —

4.1.3. Kondpepenuuu

OLICHOYHOE CPEJCTBO CaMOCTOSITENbHOW paboThl  o0ydvaromierocs,

MpeJcTaBisgtonee co0oi MyOnMYHOE BBICTYIUIEHHWE MO MPEACTABICHUIO MOJNYyYEHHBIX DPE3yJIbTaTOB
pelieHusl OmpeneNeHHON y4eOHO-TIPAKTUYECKON TEMBbI, MO3BOJISIIONIEE BKIIOYUTH OOYYalOUIUXCS B
mpouecc 00cyxkaeHus MmpoOIeMbl M OLIEHUTh MX YMEHUE apryMEHTHpPOBaTh COOCTBEHHYIO TOYKY

3pEHMUS.

Kputepuu ouenku orBera (Tadii.) JOBOJSATCS 0 CBEACHUS 00yJaromMXcs B Havane 3aHsaThil. OneHka
OOBSBISAETCS] 00YJAIONIMMCSI HEMOCPEACTBEHHO TI0CTIE OTBETA

Hlkana Kpurepun oneHuBanusi
- 00yJaroLuiics MOJTHO YCBOWII yUeOHBINM MaTepua,
- MPOACMOHCTPUPOBAHbI ITOHHUMAHUC HpO6J'I€MBI, €C AaKTYaJIbHOCTH,
yMeHHe coOnroarh 3aJaHHyl0  (GOpMYy  H3JIOKEHUS;  YMEHHE
MOJrOTOBUTh COAEP)KATENIBbHYIO NMPE3ECHTALUIO BBIMOJIHEHHON PabOTHI;
Oterka 5 YMEHHME I0JIb30BaThCsl HHPOPMALIMOHHBIMU PECYpPCaMU
(OTJ'II/ILIHO) - MMPOACMOHCTPHUPOBAHBI HaBBbIKH CaMOCTOSATCIIBHO peuaTtb
npoOneMy/3ajady Ha OCHOBE U3YYEHHBIX METOJOB, TPHUEMOB,
TEXHOJIOTHI; HAaBBIKM BEJICHHUS TUCKYCCHUU; TIPUHATUS PEIICHHUS;
HCIIOJIB30BAHHUA IMPUKIIAJHBIX ITPOrpaMMHBIX CPEACTB
- MOryT OBITH AOMYHICHBI OJHAa—ABC HCTOYHOCTHU IIPHU OCBCIICHHUU
BTOPOCTCIICHHBLIX BOIIPOCOB.
OTBET YJIOBJIETBOPSAET B OCHOBHOM TPEOOBaHUSAM Ha OLIEHKY «5», HO IpU
ATOM UMEET MECTO OJMH M3 HEJJOCTATKOB:
Orenka 4 )
(xoporo) - HEIOCTaTOYHO COOMI0/IeHA 3aJaHHast (hopMa U3JI0KEHUS,
- HOPOACMOHCTPUPOBAHBI OTACIBHBIC HABBIKM BCACHUA ITUCKYCCHH,
MPUHSITUS PEIICHUS,
- B pCHICHUU 3a1a4 JOMMYIICHbI HE3HAYUTCIIbHBIC HCTOYHOCTH.
- HeTIOJIHO WJIM HEMOCJeI0BATeNIbHO PACKPBITO COAEpKaHUE MaTepuaa,
HO TIOKa3aHO oOIlee MOHMMaHHE BOMPOCA W TPOJEMOHCTPUPOBAHBI
Onenka 3 YMEHHUS, TOCTATOUHBIE IS IaJIbHEUIIIEr0 YCBOCHUSI MaTepuana;
(YIIOBJIETBOPUTENBHO) | - B LEJIOM IPOAEMOHCTPHUPOBAHBI IMOHMMAaHHE MpPOOIEMBI, ee

AKTYyaJIbHOCTH,
- B ICJIOM IMPOACMOHCTPUPOBAHBI HABBIKU BEACHUA NTUCKYCCUH,
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- Ipe3eHTaIMs B I[EJIOM OTBEYAeT MOHUMAHHIO POOIEMbI
- UMENIUCh 3aTPyAHEHUS WIH JONYUIEHbl OUIMOKH B OINpeAeTIeHUH
MOHSATUHN, UCTIOJIb30BAHUH TEPMUHOJIOTUH;
- HEIMOJIHOE 3HaHHWE TEOPETHUYECKOro Marepuaina; oOydarolmuiics He
MOJKET IPUMEHUTH TEOPUIO B HOBOW CUTYAIIHH.

OneHka 2
(HEeYTOBIETBOPUTEIHHO)

- HE PaCKpBITO OCHOBHOE COJICp)KaHHe y4eOHOTo Marepuala,

- 00Hapy)XKEHO HE3HAHWE WM HEMOHMMaHWe OOJbIICH WM Hanboiee
Ba)KHOM YaCTH y4eOHOTO MaTepuana;

- JIONYIIEHBI OIMIMOKK B ONPEICICHUU MOHSATHIA, TPH HCIOJIb30BAHUH
TEPMHUHOJIOTMH, PEIICHUU 3a/1ad, KOTOpbIC HE HCIPABICHBI MOCIE
HCCKOJIbKUX HABOAAIINX BOIIPOCOB

- HE TIOKa3aHa CIOCOOHOCTh K  CaMOCTOSTENbHOH  pabote,
HCIIOJIb30BAHHUIO MPUKIIAJHBIX IIPOTpaMMHBIX CPCACTB, OTCYTCTBYCT
Npe3eHTAIHsI BBIMOJHEHHON pabOThI

N =

Tembl KoHbEpeHIUT

HpeI/IMYIIIGCTBa M HEOAOCTAaTKU MaTEMAaTUUICCKOTO MOACIIUPOBAHUA.

TpchnopTHaﬂ 3ajlada ¢ TPAaH3UTOM MOIIHOCTH

321[[3'—13 OINITUMAJILHOI'O pacCpCaACICHUs aKTHBHOH MOIITHOCTHU B OHECPIrOCUCTEMC
321,[[3.‘11/1 ONTUMAJIBHOI'O paCIIpCACIICHUS KOMIICHCHPYIOIIUX YCTpOﬁCTB B CUCTCMaAx

INEKTPOCHAOKCHHUS

oo

Nmuranus cinyvaitHeIX ucnbitTanuii Ha OBM
MopenupoBaHre CHCTEMBI MaCCOBOTO OOCTY>KUBAHUSI.

4.1.4. KoutposabHas padora

KonrposibHast paboTa HCHOJB3YeTCS IS OLCHKH KadecTBAa OCBOCHHS CTYACHTOM
OCHOBHOH Mpo(eCCHOHATBbHONH 00pa30BaTeNbHON NPOTPaMMbI PA3/IeioOB TUCHMILIMHEL. [lo
pe3yabTaTam padoThl CTYACHTY BBICTABIISICTCS OLICHKA «3a4TEHOY, «HE 3a4TCHOY.

Kputepuu ouenku paboTel cTyaeHTa (Tabi.) HOBOAATCA JO CBEIEHUS CTYACHTOB Ha
YCTAaHOBOYHOM ceccud. Pe3ymbTarT oOOBSABISETCS CTYIEHTY IO 3anpocy WM B HaJaye

CJ'ICI[YIOH.Ieﬁ ccCCuu.

Wkana Kputepum oueHusaHusa

OI_IGHKa GBauYTCHO»

- pa0oTa BBINOJIHEHA Ha KOMIbIOTEpE
KayeCTBEHHO, B  IOJHOM  oOBbeMme,
COOTBETCTBUM C YCIOBUSAMM 3aJaHUW, TIpH
HAJIMYUM  HECYIIECTBEHHBIX  OIMIMOOK MM
OTKJIOHEHMI B  oQoOpMIIeHHH, pacuerax,

penieHusl.

OI_IGHKa «HC 3a4YTCHO» OTCYTCTBHC pa6OTLI;

B pabote oTcyTcTBYIOT 10 30% HYXHBIX
pacueToB (mpeoOpa3zoBaHMil) npu
MHOTOYHCIICHHBIX CYIIECTBEHHBIX OIMOKaX

CoaepixaHue KOHTPOJIbHON padoThI

KonTtponbHast paboTa cOIEpXKHUT 3alaud, KOTOpble HEOOXOAMMO BBIIOJHHUTH COIJIACHO

BapHaHTy.

MeTtoauueckue YKa3aHud W 3aJaHHd K BBIITOJHCHUIO KOHTpOJ’IBHOﬁ pa6OTLI o AUCHUIIIINHE
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«[IpukmanHas MareMaTuka» [DJIEeKTpOHHBIM pecypc]: s OakamaBpoB IO HaIpaBICHUIO
noarotoBku 35.03.06 Arpounxenepust / coct.. E. A. TopbGeeBa ; FOxuo-Ypansckuii ['AY,
HNucturyt arponnxenepun .— Yensounck: FOxno-Ypansckuit 'AY, 2016 .— 22 c. : un., Tabn. —
0,5 MB http://192.168.0.1:8080/localdocs/itm/115.pdf

4.1.5. TectupoBanue

TectupoBaHue HCMONB3YETCS Ui OLEHKM KadecTBa OCBOEHHS OOy4aromIMMCSi OCHOBHOMW
npodeccHOHaIbHOM  00pa3oBaTeIbHOM MPOrpaMMbl IO  OTHCJIBHBIM TEMaM WM  pasjeliam
TUCUUIUIAHBL. TecT mpencTaBiseT co00W KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHUN, MO3BOJISIOIINI
YIPOCTUTh MPOLEAYPY H3MEPEHUs 3HAaHUH W yMEHHH OO0ydarolMxcs IO TeMaM JUCLUIUIMHBIL
OOyuarommMcsi BBIJAIOTCS TECTOBBIC 3aJaHUS  pa3iuyHbIX TUNOB. [lo pe3ynpraram Ttecta
o0yyarolemMycsi BBICTABIIAETCS OLEHKA «OTJIMYHO», «XOpOLIO», «yJOBJIETBOPUTEIbHO» WIIU
«HEYIOBJIETBOPUTEIILHO.

Kpurepun ouenuBanus orBeta (Tall.) JOBOAATCSA IO CBEAEHUS OOYdYaIOUIMXCS 10 Haydana
TecTHupoBaHusl. Pe3ynpTar TecTUpOBaHHUS OOBABISAETCA 00YyYarOMIEMyCsl HEOCPEACTBEHHO IOCIE €ro
cauu.

HIkana Kpurepun oneHuBanusi
(% nmpaBUJILHBIX OTBETOB)
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (xopor1io) 70-79
Orenka 3 (yIOBICTBOPUTEIHHO) 50-69
Onenka 2 (HEYOBIECTBOPUTEIHHO) Menee 50

[IpumepHbIE TECTOBBIE 3a1aHUSA
Bonpoc:
Monynb pa3HOCTH MEXIY TOYHBIM U NPUOIMKECHHBIM 3HaY€HHEM YHCIIa - 3TO
MOTPEIIHOCTb.
3anuwume omeem:

Bonpoc:
OTHOcUTENbHAS IOTPEUTHOCTD YUCIIa U3MEPAETCA

Buibepume ooun uz 3 eapuanmose omeema:

1) B mporieHTax

2) B IPOLIEHTAX WM JOJIAX

3) B TeX ke eAMHUIIAX U3MEPEHHS, YTO 1 CaMO YHCIIO

Bonpoc:
INorpemHocTs YUCICHHOTO PELEHHUS 3a1a41 OIIPEEIIACTCA. ..

Buibepume necxonvko uz 4 eapuanmos omgema:

1) 3HaYeHHeM UCXOIHBIX JaHHBIX

2) BEIOOPOM METO/1a BEIYNCIICHUH

3) HCIIONB30BAHUEM TEXHUUECKUX CPEICTB

4) NOTrpeIHOCTHIO MPECTABICHHUS BEIECTBEHHBIX YMCEI B KOMIBIOTEPE

Bonpoc:

OTHOCUTENEHOW MOTPENTHOCTHIO MPHOIMKEHHOTO YHCIIA, JJIS 3alTUCH KOTOPOTO HCIIOIL30BAHO BhIpaxeHue 32 +
0.1, ssBiIsieTcs
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Buvibepume ooun u3z 4 eapuanmos omgema:
1) 3%

2) 0.3201

3) 320.1

4) 0.003

Bonpoc:
AOCOIOTHAS TOTPENTHOCTD MPUOIMKEHHOTO urcia 86.12, nMerorero oTHocuTensHyto morpemrHocts 0.01%,
paBHa

Buibepume ooun uz 4 eapuanmos omeema:
1) 0.008612

2) 8.612

3) 0.08612

4) 0.8612

Bonpoc:

Omnpenenuts a0COMOTHYIO MOTPEITHOCTD CISAYIONNX TPHUOIMKEHHBIX YHCET 10 KX OTHOCHTEITHHBIM
norpemHocTsM: a=13267, 116=0.1%

Sanuwume wucno:

Bonpoc:

Onpenenuth a0COMIOTHYIO MOTPEIIHOCTh CIICAYIONUX MTPUOIMKEHHBIX YUCEI 110 UX OTHOCHTEIBHBIM
norpemHocTsM: 8=2.32, 6=0.7%;

Banuwume wucno:

Bonpoc:

Onpenenutsh ad0COMOTHYIO MTOTPEIIHOCTD CIICIYIOINX MTPHOIMKEHHBIX YUCEI TI0 UX OTHOCHTEIbHBIM
norpemHocTsaM: a=35.72, 6=0.5%;

Banuwume yucno:

Bonpoc:

OHpeI{eJ‘II/ITL KOJIMYECTBO BCPHBIX 3HAYANIUX LII/I(i)p B 4UHCJIC X, €CJIM U3BCCTHA €TI0 abcomroTHas MOrpCHIHOCTS:
x=0.3941, &(x)=0.25*10"

Banuwume yucno:

Bonpoc:

OnpeeNuTh KOJUYECTBO BEPHBIX 3HAYAIIMX IIU(P B YUCIIE X, €CIIM U3BECTHA €r0 a0COJIOTHAS MTOTPEIIHOCTD:
x=0.1132, &(x)=0.1*10°

Banuwume uucno:

Bonpoc:

Onpenenuts KOJIMYECTBO BEPHBIX 3HAYAIIMX U(P B YHCIIE X, €CIIM U3BECTHA €r0 a0COJIIOTHASI TOTPEIIHOCTE!
—_— — * -2

x=0.0842, ¢(x)=0.15*10

Banuwume yucno:

Bonpoc:
OHpe)_'[eJ'II/ITL KOJIMYCCTBO BCPHBIX 3HAKOB B YUCJIC &, €CJIN U3BECTHA €TO OTHOCUTCIIbHAA IMOTPCIIHOCTh!:
a=1.8921, §(a)=0.1-10"2.

Banuwume yucno:
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Bonpoc:
OmnpenenuTs KOJIMYECTBO BEPHBIX 3HAKOB B UUCIIE d, €CJIM U3BECTHA €r0 OTHOCHTENbHAS MTOTPENIHOCTS!

a=0.02425, 5(a)=0.5-10"2.

Sanuwume wucno:

Bonpoc:
OrnpenenuTs KOJIMYECTBO BEPHBIX 3HAKOB B UUCJIE d, €CJIU U3BECTHA €TI0 OTHOCUTENbHAS MTOTPEITHOCTD:
a=592.8, 5(a)=2%

Banuwume yucno:

Bonpoc:

[ycte pynkims f(X) 3aqana Tabmuiiel 3HaUCHUH, MOJYYSHHONW U3 IKCIIEPUMEHTA.

IMoctpoena HenpepsiBHas GyHKIHSA ¢(X), 3SHAYSHUS KOTOPOH B Y3JIOBBIX TOYKAX COBMAMAIOT C TAOJHIHBIMU
3HAYCHHSIMH.

Haxoxaenue ¢ moMomibto GyHKIMU @(X) MpHOIKeHHbIX 3HaYeHui (yHKimu f(X) B Toukax, He COBMAAIONIMX
C Y3JIOBBIMH, Ha3bIBAETCA 3a1a4€il...

3anuwume omeem:

Bonpoc:

3anaHa QyHKIMOHABEHAS 3aBUCHMOCTD B BHJIE TaOJIHIIbI:

X 1 2 3 4 5
y 0.29 0.19 0.27 0.6 1

BorarcinTh nepByro npou3BoaAHY0 GyHKIUH Y(X) B Touke X=4.5

Bocnonp3oBaThest KyOmueckoi crutaifH-uHTepnoseir. OTBET OKPYTIIUTH 10 COTHIX MoJiei (2 3HaKa mocie
3arnAroi).

3anuwume yucno:

Bonpoc:

3anana GyHKIMOHANbHAS 3aBUCUMOCTD B BUE TaOJINIIBL:

X 0.5 1 1.5 2 2.5

y 8.2 10.6 7.2 -11 -26

Brruucnuth kopeHb ypaBHeHus y(x)=0. [ToapiHTETpaibHy0 (PYHKIMIO HHTEPIONINPOBATh KyOU4eCKOH CIUIaiiH-
WHTEPHOJISLUEH.

Sanuwume wucno:

Bonpoc:
3amaHa pyHKIIMOHAIbHAS 3aBUCUMOCTh B BHJIC TaOJIMIIbI:
X 1 2 3 4 5
y 0.3 0.2 0.27 0.65 1.1
5
F
Brruucnuts -’r 1 ¥ (x]ldx [HopprHTErpatbHYIO (PYHKIIMIO HHTEPIIOIUPOBATH KYOHMUECKOM CIIIaiH-

UHTEPIIOJALMEH.
3anuwume uucno:

Bonpoc:
3anana GyHKIMOHANbHAS 3aBUCUMOCTD B BUAE TaOJINIIBL:
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X 4 4.5 5 6 7
y 0.9 1.3 1.7 2.4 3
Anmnpokcumupyromias yHKuus umeet Bug Y (x)=ax+D.
Koaddumment a paseH ...
3anuwume yucno:
Bonpoc:
3anana GyHKIMOHANBHAS 3aBUCUMOCTD B BUJE TaOJIUIIBI:
X 4 45 5 6 7
y 3 2.4 1.7 1.3 0.8

Anmnpokcumupyroras GyHKIs umeeT Bua Y (x)=ax+b.

Koaddumuent b pasen ...
3anuwume yucno:

Bonpoc:

151 annpoKcUMAaLUU IKCIePUMEHTAIbHBIX JaHHBIX ObLIU BBIOPAHBI TPH pa3jM4Hble Moaean. /s stux
MoJieJiel ObLIM BBIYMCIICHBI 3HAaUEHHUsI HEM3BECTHBIX NTAPaMETPOB U CyMMBI KBaPAaTOB OTKJIOHEHUH MEXIY
TaOJIMYHBIMU U pacueTHBIMHU 3HAUEHUSMU:

D 0= fP 0076 Y (- g = 0019 ) (v~ q(x)? = 0,002

HAWIY4Ylleld annpoKcuMupyooueid Moaebio Oyaer...

Buvibepume ooun u3z 3 eapuanmos omeema:
1) q(x)
2) 9(x)
3) f(x)

Bonpoc:
3amady mocTpoeHus MpuoOIIKaroneil pyHKIMN B 00IIIEM CMBICIIE HA3bIBAIOT 3a/1a4€H ...... ?
3anuwume omeem:

Bonpoc:

st HaxoxkIeHus K03()(QUIMEHTOB HHTEPIIOISLMOHHOTO MOJIMHOMA HEOOXOAMMO UCIOIb30BaTh METOL. ...
(YkaxxuTe Ha3BaHHE)

3anuwume omeem:

Bonpoc:
C moMomnipro KakuX (PYHKITHI MOYKHO TTOTYYHTh €IMHCTBEHHBIH MHTEPIOIUPYIOIINH TTOJIHMHOM JIJIS BCEX Y3JIOB
9TOM TaOIHIEI?

X Xo X1 X5 X3
Y Yo Y, Y, Y,

Bonpoc:
CKOJIbKO CHCTEM JIMHEHHBIX alireOpanvecKux ypaBHEHHI HY)KHO pemnth B EXCel 11 moctpoenus kycouHo-
JIMHEHHON MHTEPIONHUPYONIEH QYHKIIMK 3TOH TaOIuIbI?

X Xo X4 X, X3
Y Yo Y, Y, \£

Banuwume yucno:
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Bonpoc:
[ony4unTs MHTEPHOISIMUOHHBINA OTUHOM AJIs PYHKIMK 3a1aHHON TaOINYHO, ONIPEACTIUTh €r0 3HaUCHUE B
Touke 2.52. (OTBET OKPYIJIHUTH 10 COTHIX)

X 1 2 3 5
y 2 3 5 6

Sanuwume wucno:

Bonpoc:
[omryunTh HHTEPIONSIIIMOHHBIN TOJIHMHOM JUIS PYHKIIUU 33aHHOHM TaOJIMYHO, ONIPE/ICIIUTh €r0 3HAUCHHE B
touke 0.48. (OTBET OKPYTIUTH IO COTHIX)

X 0.2 0.4 0.6 1
y 1.3 2.25 3.2 0.8

Sanuwume wucno:

Bonpoc:
[omy4unTs MHTEPHOISIUXOHHBINA TOIUHOM AT (PYHKIMU 3a1aHHON TaOJIMYHO, ONPEAETIUTh €ro 3Ha4eHHE B
touke 0.22. (OTBET OKPYTIUTH IO COTHIX)

X 0.1 0.2 0.3 0.4 0.5
y 0.9 0.8 0.75 0.65 0.5

3anuwume wucno:

Bonpoc:

CoriacHo MeTOAy HAMMEHbIIMX KBAPATOB HAMJIYYlleH anlpoKCMMHpYIollell KpUuBoi Oyaer Ta, 1Js
KOTOPOH. ..

Buibepume ooun us 4 éapuanmos omeema:

1) cymma KBaipaToOB OTKJIOHEHHH OPAMHAT IMIIMPUYECKUX TOYCK OT BBIPOBHEHHBIX OyIeT MUHUMAIBHOI
2) cyMMa OTKJIOHEHHI OpJJMHAT IMITHPHUYECKUAX TOUYEK OT BRIPOBHEHHBIX Oy/JIeT MUHUMAIIbHOM

3) cpenHee OTKIOHEHHE OPMHAT IMITUPHUUCCKUX TOUYEK OT BRIPOBHEHHBIX Oy/IeT MUHUMAIbHBIM

4) KBaJIpaT CPEIHEro OTKIOHEHHS OPMHAT SMITUPHICCKHX TOUCK OT BHIPOBHEHHBIX Oy/JeT MHHHUMAIIbHBIM

Bonpoc:
MuHNMaEHOE YHCIIO CTeneHel cBo0o bl F-cTaTHCTHKY B Cilydae MapHOH perpeccuy paBHO:
Banuwume yucno:

Bonpoc:

3anaHa QyHKIMOHAIEHAS 3aBUCHMOCTh B BHJIE TaOJIHIIbI:
X 4 4.5 5 6 7
y 0.9 1.3 1.7 2.4 3

byukims perpeccun umeet Bua Y(x)=a+bx. Cymma kBaapaToB OTKJIOHSHHUH HAOIOIaEMbIX U PACUSTHBIX
3HAUEHUH paBHa...
3anuwume yucno:

Bonpoc:
BrluuciieHue onpeaesieHHOr0 HHTErpajia pABHOCUIBLHO BHIYMCICHHUIO. ..

Buvibepume ooun uz 4 eapuanmos omeema:

27



1) noaau KpUBOJIMHEHHOM Tpaneuy, OrpaHnYeHHON TUHUAMHE X = a, X = b, y =0, y = f(x)

2) o0béMa Tena, MOlyYeHHOTO BpPallleHHEM KPUBOJIMHEIHOH Tpanenuu, y KoTopoit x =a, x =b, y =0, y = f(x)
3) rutoraay 000k GUrypsl

4) o6péma moboi GpuUTypsI

Bonpoc:
YnciaeHHbIe METOBI ISl BHIYUCIEHUS ONpPe/Ie/IeHHOI0 HHTerpaja Heo0X0IuMO0 HCIO0JIb30BaTh, KOTAA. ..

Buvibepume necxonvro uz 4 eapuanmos omgema:

1) momeiaTerpansras ¢ynkmws f(x) 3agana TabaraHO

2) HEU3BECTHBI I'PAHUIIBI HHTEIPUPOBAHUS MOABIHTETPAILHON (DYHKITHH

3) HEBO3MOIKHO OMPEACTUTH MTPOU3BOIHYIO MOJILIHTEIPANTBHOMN (PyHKIIMU
4) HEeBO3MOKHO OTIPEAEITUTH IEPBOOOPA3HYIO MOABIHTETPATTFHON (DyHKITHH

Bonpoc:

IIpu Yuc/IeHHOM MHTETPUPOBAHUM METOJAMM NPSIMOYI0JLHUKOB U TPpaneuuii HanooJiee TOUHbLIM
SIBJISIETCH METON...

3anuwume omeem:

Bonpoc:
Ilycts [a; D] - rpanunbl uHTErpupoBanusi, h - mar uarerpupoBanus. Toraa, yem 6oJibure h Tem....

Buibepume ooun uz 4 éapuanmos omeema:

1) GosbIlle KOJHUUECTBO TOUCK pa3OreHus oTpeska [a; b]

2) 6obIiie 00bEM BBIYHCICHHIN

3) Gosblile TOTPEITHOCTD BHIYMUCICHUH 3HAUCHUS HHTErpajia
4) MeHbIIIe IOrPENIHOCTh BEIYHCIICHHI 3HAYEHHS HHTErPaia

Bonpoc:
3anana GyHKLIMOHANBHAS 3aBUCUMOCTb B BUAE TaOIHIIBL:
X 0.2 0.4 0.6 0.8 1
y 1.3 2.25 3.2 2.55 0.8
b
) | y(x)dx
Brruncnuts onpeaeneHHbI HHTErpai - a METOJIOM «JIEBBIX» MPSIMOYTOJIbHUKOB U METOJIOM

Tpaneuuil. Pa3nocTs MeTo10B 110 a0CO/IIOTHON BeJINYMHE PaBHA...
3anuwume yucno:

Bonpoc:
3anaHa pyHKIIMOHANIbHAS 3aBUCMMOCTh B BHJIC TaOJIMIIbI:
X 0.2 0.4 0.6 0.8 1
y 5.6 2.25 2 2.55 3.8
b
J. y(x)dx )
3HaueHne ONpe/eIEHHOT0 HHTerpala ~ , BRIYHCIIEHHOTO METO/IOM Tparelfii PaBHo...

Banuwume yucno:

Bonpoc:
3anaHa pyHKIIMOHAIbHAS 3aBUCMMOCTh B BHJIC TaOJIMIIbI:
X 0.2 0.4 0.6 0.8 1
y 5.6 2.25 2 2.75 3
b
o y(x)dx
3HaueHue ONpe/IeIIEHHOT0 HHTerpala ~ , BRIYHCIICHHOTO METO/IOM «IPABBIX) MPSIMOYTOJIHHHUKOB,

paBHo...
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Sanuwume wucno:

Bonpoc:

J-3 In(x) d

Bpruncnuth onpeaeneHHbIi HHTErpal 1 x+1 METOJIOM Tpamneuui.
KonnuecTBo nnTepBasnoB pazouenus otpeska [1; 3]: N=5.

Banuwume yucno:

Bonpoc:
MeTtonmbl yncjieHHOro AuddepeHIUPOBAHNS ISl OllpeAe eHUs POU3BOIHON (PYHKIMU IPUMEHUMbI
TOraa, KOraa...

Buibepume neckonvko uz 4 eapuanmos omseema:

1) pynkuus f = y(x) 3agana rpapudeckn

2) pynkuus f(x) 3amaHa TAOIMYHBIM CIIOCOOOM

3) CIOKHO aHAJTUTHYECKH OMPEIEIUTH TPOU3BOIHYIO f(X)
4) HEeBO3MOKHO OTIPEAETUTh IepBoodpasHyro F(x)

Bonpoc:
Just TabmuHo 3a1aHHONH QYHKIUM NPOU3BOJIHYI0 MOKHO BHIYMCJIUTh:

Buibepume neckonvro usz 4 sapuanmoe omeema:

1) TOJBKO B y3JIOBBIX TOYKAX (X;j) TAOIHIIBI C TOMOIIBIO PA3HOCTHBIX METOIOB

2) TOJIBKO B Y3JIOBBIX TOYKAX (Xj) TAOIHIIBI C TOMOIIBIO HHTEPIIOJSAINN 3HAYCHUI TaOIMIHON (QYHKIINU
3) B JIOOBIX TOYKAX C TIOMOIIBIO Pa3HOCTHBIX METOJIOB

4) B 1F00BIX TOYKAX C TIOMOIIBIO HHTEPITOISAIINY 3HAUCHUH Ta0INIHON (PYHKIIHA

Bonpoc:

DyHKIMA 3a7aHa TaOIUIICH.

X 0.1 0.2 0.3 0.4 0.5

y 0.9 0.81 0.73 0.65 0.57

3HavyeHne NPOU3BOIHON QYHKIMH B Touke 0.4, ONpeaeseHHOe C TOMOIILI0 (GOPMYITbI IIEHTPATBHBIX PA3HOCTEH,
pagBHo...

Banuwume yucno:

Bonpoc:

DyHKIUA 3a71aHa TaOIUTIEH.

X 0.1 0.2 0.3 0.4 0.5

y 0.91 0.82 0.74 0.67 0.6

3HavyeHne NPou3BoIHON QyHKIMH B Touke (.3, olpeeeHHOe ¢ TIOMOIIBI0 (POPMYJIBI ITPAaBhIX Pa3HOCTEMH,
paBHoO...

Banuwume yucno:

Bonpoc:

DyHKIMS 3a7aHa TabIUIIeH.

X 0.1 0.2 0.3 0.4 0.5

y 0.09 0.15 0.2 0.24 0.27

3HaueHue nMpou3BogHON GyHKIHMH B Touke 0.3, onpeeIeHHOE ¢ ITOMOIIBIO (POPMYITBI JIEBBIX Pa3HOCTEH,
paBHoO...

Banuwume yucno:

Bonpoc:
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HeHTpaJIBH])IMI/I Pa3HOCTAMM 110 IBYM TOYKaM HEJIb3fl BBIYMC/IUTDH 3HAYCHUE IIpOPI3BOIIHOﬁ eee

Buvibepume neckonvko u3z 4 éapuanmos omeema:
1) B TOUKE MEXIY y37IaMH TaOJIHIIBI

2) TOJILKO B MOCJICTHEM Y31 TaOIUIIBI

3) TOIBKO B IIEPBOM y3JI€ TaOIHIIBI

4) TONMBKO B KpaHUX y3J1aX TaOJIHIIBI

Bonpoc:

ITycts dyukuums f(X) 3amana Tabnuiieii 3HaYE€HHN, MOTYYCHHON M3 IKCIIEPUMEHTA.

IMoctpoena HenpepsiBHAs GyHKIHA ¢(X), 3SHAYSHUS KOTOPOH B Y3JIOBBIX TOYKAX COBIAMAIOT C TAOJHIHBIMU
3HAYCHUSIMH.

Haxoxaenue ¢ moMoripio GyHKIMU @(X) MpHOIIKeHHbIX 3HaYeHu# (yHKimu f(X) B Toukax, He COBIMaIArONIMX
C Y3TIOBBIMU, Ha3bIBAETCS 3a/1a4eH. .

3anuwume omeem:

Bonpoc:

YkaxxuTe NPpU3HAK CYyLIECTBOBAHUS HYJIA (PYHKLIMHU HA 3aJaHHOM OTpe3Ke?

Buibepume ooun us 4 eapuanmose omeema:
1) IMocTosHCTBO 3HAKa MEPBOI MPOU3BOIHON Ha 3aIaHHOM OTpPE3Ke

2) TlonoxxuTebHbIC 3HAKU 3HAUCHUH HEMPEPBHIBHOM (QYHKIIMU HA KOHIIAX OTpe3Ka
3) OtpuraresbHble 3HAKU 3HAYCHHUI HEMPEPhIBHOM (QYHKINH Ha KOHLIAX OTpe3Ka
4) Pa3Hble 3HaKU 3HAYCHHI HENPEPHIBHON (DYHKIIMK HAa KOHIAX OTPE3Ka

Bonpoc:
HNrepanuonHblie MeTOABI pelllecHHs] YPABHEHU I IPUMEHMMbI TOIAa, KOrAAa...

Buibepume ooun uz 4 eapuanmose omeema:
1) dysaxmus f(x) 3amana rpadudeckn

2) dynxkius f(x) 3agana TabIMIHO

3) umeeTcsa HECKOJIBKO PEIICHUH ypaBHEHHS
4) aHATUTUYECKOE PELICHUE OTCYTCTBYET

Bonpoc:

JJis1 yero nmpeaHazHadeH Mmeroa xopa?

Buvibepume ooun u3z 4 eapuanmos omgema:

1) nust onpeneneHus 3HaYeHUs PYHKIIUH

2) Jlyis1 perieHust aredpanvdeckoro ypaBHEH s

3) [Uis BBIYMCIICHUSI 3HAUCHUS OTIPEICIICHHOTO MHTErpaja
4) 1St BBIYHCIIEHHUS 3HAYEHUS TPOU3BOTHOM

Bonpoc:
3amaHa pyHKIIMOHANIbHAS 3aBUCUMOCTh B BHJIC TaOJIMIIbI:

X 1 2 3 4 5

y 0.29 0.19 0.27 0.6 1

BorancinTh nepByro Mpou3BoAHY0 QyHKIUH Y(X) B ToUke X=4.5

Bocnosns3oBaThCst KyOMUECKO# CIIaiH-uHTepHosirei. OTBET OKPYIJIMTh 10 COTHIX J0Jiei (2 3HaKa mocie
3arsATOMH).

3anuwume yucno:
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Bonpoc:
3anaHa QyHKIMOHATLHAS 3aBUCMOCTD B BHJIC TaOJHIIbI:

X 0.5 1 15 2 2.5

y 8.2 10.6 7.2 -11 -26

Brruucnuts kopeHs ypaBHeHus y(x)=0. [ToapiHTerpaibHyo QyHKIHIO HHTEPIOINPOBATh KyOUUeCcKO! CIIaiH-
HMHTEPIOJISLUEH.

Banuwume yucno:

Bonpoc:
3anana QyHKIHOHATBFHAS 3aBUCHMOCTD B BHJIE TaOJIHIIbI:

X 1 2 3 4 5
y 0.3 0.2 0.27 0.65 1.1
5
Beraucnuthb -’r 1Y () dx. [oapiaTerpanbHyo GyHKINIO HHTEPIOINPOBATh KyOMUECKON CIIIaiH-

HUHTEPIIOJIALMECH.

Sanuwume wucno:

Bonpoc:

Kopenb ypaBaenus ¢'-x" = 0 ot/aesnen Ha npomexytke [1; 2.5]. Tlepsoe npuGimKkeHne K KOPHIO, pACCIHTAHHOE
10 METOY XOPJ, PaBHO:

Sanuwume wucno:

Bonpoc:
Jana 3axa4ya JMHEHHOr0 MPOrpaMMHUPOBAHMS.
Z(X)=12X; + 10X, ->max

4X;1+3X,<=480

2X; + 3X, <=360

[1X1>=0, X, >=0

Inan (70, 70) nast AaHHOI 3a7a4YM SABJIAETCH....
Buvibepume ooun u3z 3 eapuanmos omgema:

1) gomycTUMBIM

2) ONTUMATHLHBIM
3) HEBO3MOXKHBIM

Bonpoc:
IIpu u3mMeneHnu nesieBoro KO3(GpuumeHTa B A0NyCTUMBIX NMpe/eax OoNTHMAIbHOE PelIeHne ...

Buvibepume ooun u3z 3 eapuanmos omeema:

1) coxpaHuTCs, HO 3HAUCHHUE 1IENIEBOI (QYHKIUHA H3MEHUTCSI

2) COXpaHUTCS ¥ 3HAUCHHE 11eJICBON (DYHKIIUH TOXE COXPAHUTCS
3) U3MEHHUTCS, HO 3HAUCHHUE LIENICBON (DYHKIIMH COXPAHHUTCS

Bonpoc:

Pemute 3aga4y JUHeiHOr0 MPOrpaMMHUpPOBAHMSI.
OrtBeT - 3HaYeHHUE LeJIeBOi PyHKINH

12X, + 10X, ->max

4%, + 3X, <= 48
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2X; + 3X, <=36
12X, - 10X, <=60
[1X:>=0, X, >=0

Banuwume yucno:

Bonpoc:

[Tnan peuieHus 3a1a4u TMHEHHOTO TPOrPAMMHUPOBAHUS, KOTOPBIM YIOBIETBOPSIET CUCTEME HEPABEHCTB 3a/1a4u
Ha3bIBAETCH...

3anuwume omeem:

Bonpoc:
MHOTOYTONBHHK JTOMYCTHMBIX PEUISHHH B 3a]ja9€ JIMHEHHOTO TPOrpaMMHUPOBAHHUS - 3TO...

Buibepume ooun us 4 eapuanmos omeema:

1) obnacTp peuieHui, OrpaHMYEHHAs OCSIMU KOOPANWHAT, OTHIM U3 HEPABEHCTB CUCTEMbI OTPAaHUYCHUI U
¢dyHKIMEH nenu

2) MHOKECTBO BCEX YIJIOBBIX TOUCK, OIYYCHHOE B PE3yJIbTATe PEIICHHS JINHEHHBIX HEPABCHCTB

3) BeImyKJ1ast 00JaCTh IOMYCTUMBIX PEILICHUI ¢ OECKOHSUHBIM YHCIIOM YTJIOBBIX TOUEK

4) BeimyKiiasi 00J1acTh JOMYCTUMBIX PEIICHU, MOTyYeHHAs B PE3yJIbTaTe PEIICHHs CUCTEMbI OrPaHHYCHHI

Bonpoc:

Ecnu, npu nepeMerieHun TMHUY YPOBHS LieNeBON (GYHKLIUH MapajiieqbHO caMoii ceOe, oHa OyeT UMETh B
KpaifHeM IOJI0KEHUH OJIHY OOLIYIO TOUKY C MHOTOYTOJIBHUKOM JIOMYCTUMBIX PEIIeHHH, TO 3a/a4a JIMHEHHOTO
MIPOrpaMMHUPOBAHUS ...

Buvibepume ooun uz 3 eapuanmos omeema:
1) umeet GECKOHEYHOE MHOKECTBO PEIICHUI
2) HE UMEET PeIICHU

3) UMeeT eqMHCTBEHHOE PELICHHE

Bonpoc:
Kakomy cnydaro pemenuns 3a1a4u JMHEHHOTO MPOrpaMMHUPOBAaHUs COOTBETCTBYET 3Ta WILTIOCTpanus?

Buibepume ooun us 4 éapuanmos omeema:

1) EnquHCTBEHHOE pelIeHue 3a[a9i MaKCUMH3aIiH
2) Lenesast GyHKIMS HE OrpaHUuCHA (PEIIEHHI HET)
3) EquHCTBEHHOE pEIIeHne 3a1aui MUHUMH3AITHH
4) BeckOHEYHO MHOTO PEIICHUI

Bonpoc:
[Ipu reomerpryeckoM criocode pemeHus 3a1a4u JMHEHHOTO MPOTrPaMMHUPOBAHUS JIOITYCKAETCH. ...

Buibepume neckonvro usz 4 sapuanmos omeema:
1) ToNBKO JTBa OTpaHUUICHUS

2) IBE HEM3BECTHBIX NIEPEMEHHBIX

3) CKOJIBKO YIOJTHO OTPaHUICHUN

4) CKOJIbKO YTOAHO HEN3BECTHBIX
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Bonpoc:

chopMyIHpyiTEe IKOHOMUYECKUH CMBICT KO3 (HUIIMEHTOB MPU HEU3BECTHBIX B IIeJICBON (QyHKIMN
TPaHCIIOPTHOH 3amaun? I710 - ...

3anuwume omeem:

Bonpoc:
Kaxas Mozaens TpaHCOPTHOM 3a/1auu HA3bIBACTCS 3aKPBITOM?

Buvibepume ooun u3z 4 eéapuanmos omgema:

1) CymmapHbie MOTPeOHOCTH MOTPEOHUTENEH CTPOro MEHbBIIIE CyMMAapPHBIX 3a1acOB MOCTABIIUKOB

2) CymmMapHbie MOTPeOHOCTH TOTPEOUTENICH PaBHBI CyMMapHbIM 3aItacaM MOCTaBIIUKOB

3) CymmapHbie MOTPEOHOCTH MTOTPEOHTENCH CTPOro OOJIbIIIE CyMMAPHBIX 3aMacOB MOCTABIINKOB

4) CyMMapHbIe TIOTPEOHOCTH MOTPEOUTENCH U CyMMapHBIC 3aMachl MOCTABIINKOB HE COBMAIAIOT (OTINYAsCH B
JIO0YH0 CTOPOHY)

Bonpoc:
Kakas ¢popmyna nHaxoaurcs B siuelike F6?
Uszobpadscenue:
YA IE c b - [E F G ¥
2 |
3 Maax
Mepesoaok
4 Nleean vacTs|Mpagan vacTe
5|Wur N1 N2 N3 N4 |Otnpaenero|3anace
6 M1 10/ 10 40 0 60| =]
7 M2 10 0 0 110 120] 12j
8 M3 0] 100 0 0 100] 100
9|Nesan vacTe 20| 110 40 110]
g [Monysenodan C
10|Npasan vacte 201 10 40; 110
Cnpoc
| 11|Uenapan ¢ yHxuma 760,
12 Marpuua
ueH
13[Bug Nt [ N2 [ N3 N3
14 M1 1 2] 5 3
15 M2 1| B 5 2)
16 M3 6 3 7] 4

- - -

Buvibepume ooun u3z 4 eapuanmos omeema:
1) CYMM(BG6:E6)

2) CYMM(B6:E8)

3) CYMM(B6:B8)

4) CYMMITPOU3B(B6:ES;B14:E16)

Bonpoc:

Ob6mas popMyTHpPOBKa TPAHCTIOPTHOH 3a/1a4M 3aKIFOUAETCS B COCTABICHUH IJIaHa TIEPEBO30K HEKOTOPOTO
OJTHOPOJIHOTO Tpy3a 0T (PMKCHPOBAHHOTO KOJMYECTBA ITOCTABIIUKOB K (PUKCUPOBAHHOMY KOJIHUYECTBY
MOTPEOUTENICH, TPU KOTOPOM ...

Buvibepume ooun u3z 4 eapuanmos omeema:

1) Bpems 1ocTaBKH rpy3a OyaeT MUHUMAJIbHBIM

2) cyMMapHbIe pacXoJibl Ha MEPEBO3KY OyIyT MaKCHMAIIbHbI

3) cymMMapHbIe 3aTpaThl Ha MEPEBO3KY OY1yT MUHUMAIIbHBI

4) Bce MapuIpyThl PaBHBI M 3aTPaThl HA TIEPEBO3KY ONTUMAIIbHBI

Bonpoc:

Pemure 3aga4y JMHEHOT0 MPOrpaMMHUPOBaHMS.
OTBeT - 3HaYeHHE NepPeMeHHO X,

TX+6X5 +6X3 + 12X, + ->max

X]_ + 3X2 + O,5X3 + 4X4 <= 4000

3X1+ 4X2 +3X3<=1200
4X1 + X2 + 6X3 + X4 <= 3000
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DX1>=O, X2>:0, X3>:O, X4>:O

Banuwume yucno:

Bonpoc:

Omnpenenrte MHOTOYTOJFHUK PEIICHUN IS 337a9H JIMHEHHOTO TIPOTPAaMMIPOBAHHS.
12X, + 10X; ->max

4X1 + 3XQ <=48
2X,+ 3X, <=36
12X, - 10X, <=60
X1>=0, X2 >=0
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Buvibepume ooun u3z 4 eapuanmos omeema:
1) ABCF

2) BCD

3) ABDF

4) ACE

Bonpoc:
Jluany ypoBHS Ha rpaduKe BBIICICHBL. ...

15\

N
N i\\‘&'t
KOO

o 3
a Fs (Jln 15

10

Buibepume ooun uz 3 eapuanmos omeema:

1) cuHUM TIBETOM

2) hroIeTOBBIM IIBETOM

3) 3eJIeHBIM IIBETOM

Bonpoc:

UetbIpe mpeanpusATHs TaHHOTO SKOHOMHUYECKOT0 paifoHa I MPOU3BOICTBA MPOAYKIIUHN UCIIONB3YIOT TPU BUA
cbipbs. IloTpeOHOCTH B ChIpbE KaX0T0 U3 MpenpusiTuii cooTBeTCTBEHHO paBHbI 180, 90, 110 u 190 ex. Coipre
COCPEIOTOYCHO B TPEX MECTaxX €ro MOTyUYeHHs, a 3aMackl COOTBETCTBEeHHO paBHEI 220, 190 u 250 ex. Ha xaxxmoe
W3 TIPEANIPHUATHI CHIPhE MOXKET 3aBO3UTHCS M3 TFOOOT0 MyHKTA ero nonydeHus. Tapudbl mepeBo3ok 3a1arorcs
MaTpULEH:

6 9 5 9
C=|8 5 4 7
7 1 7 5

Pemnte TpancnoptHyto 3agauy. OTBET - 3HaYCHHE LETICBON QyHKIMN
3anuwume yucno:
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Bonpoc:

3HaueHne GpyHKINH Y, onpenensiemMoil nuddhepeHnrnanbHbIM ypaBHeHHEM Y = 2 X +y 2, IPH Ha4YaIbHOM
ycnosun y(0) = 0 mpu x = 0,3 paBHO:

Sanuwume uucno:

Bonpoc:

3Hauenune GpyHKINH y, onpenensiemMoit nuddepeHnraibHbpIM ypaBHeHHEM y'= 1 + X + y2 npu HadaTbHOM
ycnoun y(0) = 1, mpu x = 0,2 paBHO:

3anuwume yucno:

Bonpoc:

3HaueHue GpyHKIUY y, onpenensieMoil mudhepeHInaNnbHBIM YpaBHeHHEM Y =y + 2 y X , TIpY HAYaIBHOM
ycioBun y(2) = 4, HalineHHOe MeToaoM Jitepa ¢ maroM h = 0,1 pu x = 2,3 paBHO

3anuwume yucno:

Bonpoc:
Uro sBnsieTcs peeHreM audGepeHInanbHOT0 ypaBHEH s ?
3anuwume omeem:

Bonpoc:

JAuddepennuanbubiv ypasuenueM (1Y) HazpiBaeTcs ypaBHEHHE, CBA3BIBAIOIIEE MEXK Ty COO0I HE3aBUCHMYTO
MEPEMEHHYIO X, ICKOMYIO QOYHKIWH Y | €€ ... WU TuQPepeHIInabI.

a) uHTErpall 0) MPON3BOIHBIE B) 3HAUCHUS (DYHKIIUU

JIY nepBoro nopsjka Ha3bIBaeTCsl ypaBHEHUE BUIA

a) Flx,y,y'|=0 6)F[XJ}"IJ}"“]=U B) ax-+b=0

Bonpoc:
Uucnennpm pemenneM OY sBisieTcst
3anuwume omeem:

Bonpoc:
UYroOsl mpuMeHnTh MeToAb! PyHre-KyTTo! npu pemennu OY 2-ro nopsaka HyKHO
1. npusectu O/1Y 2-ro nopsaka k OAY 1-ro nopsaka
2. WMeTh HH(POPMAIIUIO O IBYX HAYaJIbHBIX TOUKAX PEIICHHUS
3. B CIIMCKE HET MPaBUIBHOIO OTBETA
4. mnpusectu O/1Y 2-ro nopsaaxa k cucreme OY 1-ro nopsiaka
Bonpoc:
BosiHoBOE ypaBHEHHE UMEET MPOCTEHIINI BUJ JU(PepeHInaIbHOI0 YPaBHEHHS: a) SJUIMIITHYECKOTO THIa; 0)
napaboIMYecKOro TUIA; B) THIIEPOOIMYECKOTO TUIIA.

Bonpoc:

MeTos KOHEUHBIX pa3HOCTEN MO3BOJIET cBeCTH AU depeHnaIbHOe yPaBHEHUE ¢ YACTHBIMU POU3BOAHBIMU K
cucreme: a) HHTErpo-auddepeHIanbHbIX YpaBHEHHIA; 0) HHTETPalbHBIX YPaBHEHHIA; B) anreOpandeckux
YpaBHEHUH.

Bonpoc:

OCHOBHOE ypaBHEHHE, OTPEICIISIONIEe TEIIIONEPEHOC IBIsieTcs: TP PepeHIaTbHBIM YPABHEHHEM B YACTHBIX
MTPOM3BOHBIX: &) JUIUIITUIECKOTO THIIA; 0) MapaOoIMYECKOro THIIA; B) THIIEPOOIHMUECKOTO THIIA.
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Bonpoc:
YpaBHeHHE KoNeOaHM 3aKPETUICHHON CTPYHBI siBIsieTcs AuddepeHIaabHbBIM ypaBHEHUEM: a)
AJUTATITHYIECKOTO THIIA; 0) TapaboIMIecKoro THTIA; B) THIIEPOOTNICCKOTO THITA

Bonpoc:
Yxkaxute nudpoit nopsaok auddepeHaTpHOro ypaBHEeHUS (y')3 —yny'= x2
Banuwume yucno:

Bonpoc:
Yxaxute undpoit He0OX0IUMOE KOIHMYECTBO HAa4a bHBIX YCIOBHUH JUIA pemeHus qud dhepeHnnanbHoTo

ypaBHenus (3agaun Koum): X- y"+y = x>
3anuwume yucno:

Bonpoc:

3anmaya Komwm myist nuddepeHIuaibHOT0 ypaBHeHUs Y "— Y = X
y(0)=0, y’(0)=1

y(0)=0, y’(1)=0

y(0)=0, y(1)=0

Bonpoc:
Haxoxpaenue pemenns audhepeHnaIbHoro ypaBHeHUs, Y TOBIETBOPSIIONMIETO 3aJaHHBIM HauallbHBIM
YCJIOBUSIM, Ha3bIBAIOT 3aJauei

4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEIEHUsI MPOMEKYTOUHOM aTTecTAlNU
4.2.1. JKk3aMeH

Ok3ameH sBnsercss (OpPMOM OIIEHKM KauecTBa OCBOECHHUS OOYy4arolUUMCS OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeIbHONM MNPOTrpaMMBbl MO paszzienaMm JUcHMIUIMHBL. [lo pe3ynabratam
9K3aMeHa 00Y4YaroIeMyCsl BBICTABIISIETCS OL[EHKA «OTJIIMYHOY, «XOPOULIO», «YJOBJIETBOPUTEIHHOY WU
«HEYIOBJIETBOPUTEIILHOY.

DK3aMeH M0 [UCUUIUIMHE MPOBOJUTCA B COOTBETCTBUM C pACHUCAaHHEM MPOMEKYTOUHOMN
aTTecTallMi, B KOTOPOM YKa3bIBAE€TCS BPEMS €r0 MPOBENCHUS, HOMEP ayAUTOPHH, MECTO IIPOBEACHUS
KOHCYJIbTAllMK. Y TBEPKACHHOE paclicaHue pa3MellaeTcs Ha MHPOPMAIIMOHHBIX CTEHaX, a TaKKe Ha
oduIHaTEHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHMN [UIsI NMPOMEXKYTOUHOM arrectaluyd OOYyYaroIIMXCS YCTAHABIIMBAETCS
paboueit mporpaMMoil TUCIUIIMHBI U IOBOJUTCS IO CBEJCHUS 00yUYaloUIMXCcsl B HaUaie ceMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBwiio, Jiektopamu. C paspelieHus 3aBeayromero kapeapou
Ha 9K3aMEHE MOXKET INPHUCYTCTBOBATh IIperojaBaTeNb Kadeapbl, MPHUBICYEHHBIH s MOMOIIM B
npueMe »HK3aMeHa. B cimyyae OTCyTcTBHS BEAYUIEro MpenojaBaTeNsl HK3aMeH MPUHUMAETCs
nperno/iaBaTeseM, Ha3HaueHHBIM paclopsKEHUEM 3aBeyIonero kadeapoit.

[IpucyTcTBHE Ha »5K3aMeHe IMpemnojaBaTesnied ¢ Apyrux kKadeap 0€3 COOTBETCTBYIOLIETO
pacropshKeHHs PeKTopa, PopeKTopa Mo yuebHoi padote i jekaHa GaKyabTeTa He JOMyCKaeTCsl.

OOyuarommecst IpH SIBKE Ha dK3aMeH 0053aHBI UMETh MpHU ce0e 3aU4eTHYI0 KHUXKKY, KOTOPYIO
OHH IIPENBABIAIOT DK3aAMEHATOPY.

Jlns npoBeneHus SK3aMeHa BeAyIIUi MpernojaBaTellb HaKaHyHe MOoJy4yaeT B IeKaHaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAILAeTCs B JEKAaHAT M0CJIE OKOHYAHUS MEPOIIPUATHS B
JIeHb MPOBEICHUS FK3aMEHA UJIN YTPOM CIEAYIOLIEro JHsI.
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OK3aMeHbl NPOBOJATCS MO OwieraM B YCTHOM WM INHCBMEHHOM BHJE, MO0 B BHJIE
TECTHUPOBAaHUA. JDK3aMEHALMOHHbIE OMIIETHI COCTABISIOTCS 110 YCTAaHOBIEHHON (hopME B COOTBETCTBUU
C YTBEpXKJICHHBIMU Kadeapoll 5K3aMEHAIMOHHBIMU BOIPOCAMH M YTBEPXKIAIOTCS 3aBENYHOIIHUM
kadenpoii exxerogHo. B Ouiere copepKUTCs OAUH TEOPETUIECKUN BOTIPOC U JIBE 3a/1a4H.

DK3aMeHaTOpy IpeloCTaBisIeTCs MpaBO 33JaBaTh BOIPOCHl CBEpX Owuiera, a TakkKe MOMHUMO
TEOPETUYECKUX BOIIPOCOB JaBaTh Ui PELICHHs 3aJa4d U IPUMEPBI, HE BBIXOAAIIME 3a PAMKHU
IIPOMJECHHOI0 MaTeprasa 110 U3y4aeMoO JUCLUIUINHE.

3HaHMsI, YMEHUS U HABBIKM OOYYaIOLIUXCS ONPENEISIOTCS OLIEHKAMHU «OTJIIMYHO», «XOPOILIOY,
«yIOBJIICTBOPUTEIIBHO»,  «HEYIOBJIECTBOPUTEIBHO»,  KOTOpPBIE  BBICTABIAIOTCA B 3a4E€THO-
9K3aMEHALIMOHHYIO BEJOMOCTb U B 3a4ETHYIO KHUKKY 00yYaroIerocs B IeHb AK3aMEHa.

IIpu mpoBeeHHH YCTHOIO 3K3aME€Ha B ayJAUTOPUHM HE JOJDKHO HAXOIUThbCs Oojiee BOCBMHU
00y4aromuxcs Ha OJJHOTO MPErojaBaTeis.

IIpu mpoBeneHMM YCTHOrO 3K3aMeHa OOydaroluiics BbIOMpaeT SK3aMEHAIMOHHBIA OWJeT B
CIly4aifHOM MOpSJIKE, 3aTeM Ha3bIBaeT (aMIIINIO, UMsI, OTUECTBO U HOMEP IK3aMEHAI[MOHHOTO Ouiera.

Bo Bpems »5k3ameHa oOydvaromuecss MOTYT IIOJb30BaTbCsi C pa3pelleHus HK3aMeHaropa
IIPOrpaMMOIl JMCLMIUIMHBI, CIPAaBOYHOM M HOPMATHUBHOM JIMTEpaTypoil, IPYrMMH IMOCOOUSMU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moAroToBKM OTBETa MPH cade dK3aMeHa B yCTHOU (popMe JOIKHO COCTaBIISATh HE MEHEE
40 MuHYT (110 >KeJTaHHI0 00yYaroIIEerocsi OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBera — He Oonee
15 MunyT.

OOyuaronuiics, UCTIBITHIBAIOIINN 3aTPYAHEHUS IIPU MOJArOTOBKE K OTBETY IO BHIOpAaHHOMY UM
Ouery, UMeeT MpaBO HAa BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIUM IPOUICHUEM BPEMEHHU Ha
noaroToBky. [Ipy oxoHYaTenbHOM OLICHMBAHUU OTBETA OLIEHKA CHMXKAaeTcs Ha oauH Oami. Beriaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyuaronuiics sBUJICS Ha 3K3aMeH, U, B3sIB OMJIET, OTKa3aucs OT IPOXOKICHUS aTTeCTalluu
B CBA3M C  HEHNOATOTOBJIEHHOCTBIO, TO B  BEAOMOCTH €My  BBICTaBIAETCA  OLICHKA
«HEYIOBJIETBOPUTEIILHO».

Hapymenue IuCUUIUIMHBI, CIHUCHIBAHUE, MCIIOJIB30BAaHME OOYYarOIIMMUCA Hepa3peleHHbIX
MIEYaTHBIX M PYKOIUCHBIX MaTepHuajoB, MOOMJIBHBIX Tesle()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTUX BUIOB JIMYHOM KOMMYHUKAIIHOHHONW M KOMITBIOTEPHOW TEXHUKHU
BO BpeMs aTTECTAllMOHHBIX MCIBITAaHUI 3amperieHo. B cioydae HapymieHuss 3Toro TpeOGOBaHUS
npenojaBaTesb 00s3aH YJaIUTh 00ydYarollerocs W3 ayJIuTOPUU U IPOCTaBUTh €MY B BEJIOMOCTHU
OLICHKY «HEYIOBJIETBOPUTEILHOM.

BeIcTaBiieHHE OLEHOK, IIOJYyYEHHBIX IPH MOJBEIECHUH pE3yJbTaTOB IPOMEKYTOUHON
aTTeCTalliy, B 3a4E€THO-DK3aMEHALMOHHYI0 BEIOMOCTb M 3aUETHYK0 KHUXKY IIPOBOJUTCSA B
MPUCYTCTBUM caMmoro oOyuaromierocs. IlpernomaBarenu HecyT NEpCOHAIbHYIO OTBETCTBEHHOCTH 3a
CBOCBPEMEHHOCTb M TOYHOCTb BHECCHHUS 3alUCEN O pe3ynbTarax IIPOMEXYTOYHOM arTecTaluud B
3a4€THO-IK3aMEHALMOHHYIO BEJJOMOCTD U B 3a4ETHBIC KHIKKH.

HesaBka Ha »K3aMeH OTMEYaeTCs B 3a4ETHO-DK3AMECHAILMOHHOW BEIOMOCTH CIIOBAMHU «HE
SIBUJICS).

Jns  oOydaromuxcsi, KOTOpble HE CMOIVIM CcJaTh 53K3aMEH B YCTAHOBJIEHHBIE CPOKH,
YHUBEPCHUTET YCTaHABIMBAET IEPUOJ JIMKBUIALNN 33J0JDKEHHOCTH. B 3TOT mepuop mpenojasareny,
NPUHUMABIINE HK3aMEH, JOJDKHBI ONpPEIEeTUTh OOyJarollMMCs He MeHee 2-X JHeH i choauu
3aJ10JDKEeHHOCTU. VH@opmanus o JIMKBUAALMU 33J0JKEHHOCTH OTMEYaeTcss B HK3aMEHAalllOHHOM
JIUCTE.

OOyyarommmcsi, MOKa3aBIIUM OTJIMYHbIE M XOpOIIHME 3HAHMUSI B TEYEHHE CEMECTpa B XOJe
MOCTOSIHHOTO TEKYIErOo KOHTPOJI YCIIEBAEMOCTH, MOXET OBITh IMPOCTABJICHA 3K3aMEHAIMOHHAs
OLIEHKa JIOCPOYHO, T.e. 0e3 craun sk3ameHa. OleHKa BbICTABIIAETCS B 9K3aMEHAIMOHHBIN JIUCT WIH B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

WNHBanmpl 1 1Mna ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBbsI, MOTYT CIaBaTh 3K3aMEHBI B
MEXCECCHOHHBIN MEePHO/] B CPOKH, YCTAHOBJICHHBIE MHANBUYAIbHBIM YU€OHBIM IJIaHOM. MIHBaIM bl U
JUIA C OTPAaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbS, MMEIOIIHE HAPYIIEHHs ONOPHO-IABUTATEIBHOTO
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ammapara, JOINYyCKAalTCS Ha AaTTeCTAlMOHHBIE WCIBITAHUS B  COMPOBOXICHHH ACCHCTEHTOB-
COITPOBOXKIAFOIIUX.

[Ipouenypa mpoBeneHUs MPOMEKYTOUHOM aTTecTaluu JIsi OCOOBIX CIIy4aeB H3JI0KEHa B

«[TonoxkeHnn O TEKyIIeM KOHTPOJE YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAllMU OOY4YarOIIMXCS 10
OIIOII GakanaBpuara, crienuanutera U Maructpatypb» ®I'bOY BO HOxHo-Ypansckuiit 'AY (2016

r.).
[Ikana u KpUuTEepUN OLICHUBAHUS OTBETA 00OYUYAIOLIErocs IPECTaBICHbI B TAOIUIIE
Ilkana Kpurepuu oueHnBanus
BCECTOPOHHEE, CHCTEMAaTHYECKOE U TIyOOKOE 3HAHHE IMPOrPaMMHOIO
Onenka 5 MaTepuanga, YCBOGHUE OCHOBHOM M JIONOJHUTEIBHON JMTEpaTyphl,
(oTnHMuHO) PEKOMEHJ0BAaHHOM NPOrpaMMOM JTUCLMILIMHBI, MPaBHJIBHOE pELICHHUE
3aJ1a4H.
[IOJIHOE 3HAHUE MPOrpaMMHOIO0 MaTepualla, YCBOEHHE OCHOBHOM
Onenka 4 JIUTEPATYPBIL, PEKOMEHI0BaHHOU B Iporpamme, Hajau4yue
(xopomo) MaQJIO3HAYUTENIBHBIX OIIMOOK B PELIEHUM 3a/aud, WM HEeI0CTaTOYHO
IIOJIHOE PACKPBITUE COJEPIKAaHUE BOIIPOCA.
Ouernka 3 3HaHWE OCHOBHOT'O MPOTPaMMHOI0 MaTepuajga B MUHHUMaJIbHOM 00beMe,
MOTPEIIHOCTH HENPUHIIMITMAIILHOTO XapaKTepa B OTBETE HAa dK3aMEHE U B
(YIOBIETBOPUTENBHO)
pelLleHNH 3a1auu.
Orenka 2 npobensl B 3HAHUSAX  OCHOBHOIO — IPOTPaMMHOIO  MaTepuaia,
NPUHLIUINATIbHBIE OUMOKM IpPU OTBET€ HA BONPOCHI M B PEIICHUU
(HEey10BJIETBOPUTEIILHO) -

Bomnpocs! k 3k3aMeHy

DK3aMEHAI[MOHHBINA BOIPOC COMPOBOXKIAETCS IBYMsI 3a]]a4aMH U3 METOJUYECKUX yKazaHui (1. 3

®OC).

1.

ok wn

2

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Tounble u npubaKEHHBIE yncna. Mcrounuku norpemHocteid. Kinaccudpukanus
IIOIPEIIHOCTEM.

AOGcoutoTHAs M OTHOCHUTEINbHAS MOrpeIHOCTh. [IpaBuiia OKpyrieHus yuces.
3navamas uudpa uucia. Bepnas 3nauvamnias mudpa. [IpaBuna okpyrieHus yuces.
[lorpemHocTy cCyMMBl, IPOU3BEIEHUS, CTEIIEHU U KOPHS

®opmyinsl Kpamepa i1 penieHust CUCTEM JIMHENHBIX YPaBHEHUM.

Mertoa nocneoBaTeabHOI0 HCKIIOUEHNS IEPEMEHHBIX /IS TPUOIMKEHHOTO PEIIeHUs] CUCTEM
JIMHEWHBIX YPABHEHUM.

Pemienue cucteM JTMHEHHBIX YPaBHEHUH METOAOM IMOCIIEA0BATENbHBIX MPUOIMKEHUN
(utepanuii). OueHka NOrpeHoCTeN.

CrniocoOs1 3a1anus GyHkIuil. MaremaTnueckue TabauIbl.

Matemaruueckas IOCTaHOBKA 3a/1a4l UHTEPIOJIUPOBAHUS.

HNHTepnonauyoHHbI MHOTOWIEH JlarpaHika Juis peleHus HEIMHEHHbBIX YPABHEHUM.
OneHka norpeiHoCcTH UHTEPIOIALIMOHHOI0 MHOrouIeHa Jlarpanka.

IlepBas unTepnonsuronHas popmyna HeroToHa.

Bropas nnrepnonsiuonHas popmyna Herorona.

O1eHKa MOTPEIHOCTH NEPBOM HHTEPHOALMOHHON Gopmyiibl HeloToHa.

OneHka norpeiHoCcTd BTOPO HHTEPHOISAIUOHHON (popmyibsl HeloToHAa.

[loHsATHE TMHENHOIO UHTEPIIOJIMPOBAHHS.

WnTepnonsiuronnsie popmyisl [aycca.

Yucnennoe unrerpupoBanue. [Ipocreiime kBagpaTypHbie GOpMYIIBL.
KBanparypnast popmysa npaBbIX NPSIMOYTOJIBHUKOB JUJISl BBIYMCIIEHUSI HHTETPAJIOB.
KBagparypHas popMyiia JIeBbIX MPSAMOYTOJIBHUKOB JUIsl BBIUMCIIEHUS] HHTETPAJIOB.
KBanparypubie popMyibl Tpaneuuii Jisi BBIYUCIECHUS HHTETPAJIOB.

KBanparypusie popmyiibl CUMIICOHA AJIsi BBIYMCIICHHUS HHTETPAJIOB.
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23.
24,

25.

26.
217.
28.
29.
30.
31.

32.
33.

34.

35.

36.
37.

KBanpatypnsie dopmynbl ['aycca 11 BEIUUCICHUS HHTETPAJIOB.

Yucnennoe auddepenuupopanue. @opmyinsl npuodamkéHHOro auddepeHunpoBanms,
OCHOBaHHBIE HAa UHTEPIOSAMOHHBIX (popmynax HeioToHa.

dopmyna mpubmmkEéHHOr0 qud dHepeHIIMPOBAHS, OCHOBAHHAS HA MHTEPIOISIINOHHON
dhopmyne Jlarpanxa.

I'paduueckoe qudpepeHnnpoanue GyHKIUI.

[Tonstue o nuddepeHuaIbLHOM ypaBHEHUH IEPBOTO U BTOPOTO MOPSIKA.
WuterpupoBanue nuddepeHnaabHbpIX YpaBHEHUN C TOMOIIBIO CTEMIEHHBIX PSIOB.

Meron Ditnepa mis pemenus qudepeHnralIbHbIX YpaBHEHNUH (BBIBO OCHOBHBIX (JOpMYII).
Oranbl MeTosa Ditiiepa. OneHKa MorpenHoCcTH.

UuciieHHOE HHTETPUPOBaHUE cucTeM I depeHITMaIbHBIX ypaBHeHHH. MeTo Diinepa (BBIBO
OCHOBHBIX (hopMy).

Y coBepiieHCTBOBAaHHBIN MeTO 1 Diiiepa ajis penieHus auddepeHImaibHbIX YpaBHECHUH.
Mertox Pynre-Kyrra (BpIBOA OCHOBHBIX popmyi). Dtansl Metoaa Pynre-Kyrra. Onenka
MOTPEIIHOCTH.

Knaccudukanus ONTUMHU3ALMOHHBIX 3a7ad4. [TocTanoBka 3a1a4u JIMHENHOT O
IIPOrPaMMHUPOBAHUS.
Jlunamuueckoe nporpaMMmupoBaHue. OCHOBBI JUHAMUYECKOIO IPOrpaMMUpPOBaHUs. 3ajayda

BbIOOpA ITyTH.

CereBoe nporpammupoBanre. OCHOBBI CETEBOTO IUTAHUPOBAHUS M YIIPABIICHHS

Teopust 3anau MmaccoBoro o0cmykuBaHusA. MoIeIMPOBaHUE U IIOCTPOESHHE TIPOLIECCOB MAaCCOBOTO
00CITy)KUBaHHUS.
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