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10.

Copepxanue:

Iles16 OCBOCHUS TUCIMITITUHBI

[lepedens MIaHUPYEMBIX PE3YJNBTATOB O0yUEHHs 10 JUCUHILIAHE,
COOTHECEHHBIX C [IAHUPYEMBIMU Pe3yJIbTaTaMH OCBOEHHUS 00pa30oBaTeIbHON
IPOTPaMMBI

Mecro aucuumumas B cTpykrype OITOIT maructpatypbl

O6beM IHUCHHIUIMHEI B 3a4ETHBIX SIUMHHUIAX C YKa3aHUEM KOJIHYECTBa
aKaJeMHYECKUX YaCOB, BBIICIICHHBIX Ha KOHTAKTHYIO paboTy o0yJaromuxcs ¢
npenoaasaTesieM (o TUmam yueOHBIX 3aHATHI) U Ha CAMOCTOATENBHYIO
paboTy obyqaromuxcs

Conepxanue TUCUUILIAHBI, CTPYKTYPHPOBAHHOE 110 pa3/iellaM ¢ YKa3aHHeM
OTBEJIEHHOI'0 Ha HUX KOJMYECTBA aKaJEMHYECKHUX JaCOB U THIIOB Y4eOHBIX
3aHSTHH

Pazienibl AUCIATUTMHBI B TPYAOEMKOCTB 0 THIIaM Y4eOHBIX 3aHATHH H paboThl
obyyarommxcs (B aKaJeMHU4ECKHX dacax)

Ounas dopma 00yueHus

3aoynas ¢hopma o0ydeHHSs

Ouno-3ao4ynas popma 00yueHus

ConeprKaHue TUCLUIIIAHLI, CTPYKTYPHPOBAHHOE 10 pas3ieiaM

ConeprxaHue JIEKIIHOHHBIX 3aHATHH

Coneprxanue 1ab0paTOPHBIX 3aHATUH

ConepxaHue MpaKTUYECKUX 3aHATHH

[Tepeyens y4eOHO-METOANYECKOTO 0OecieYeHH s U CaMOCTOATENBEHOM pado-
Tl OOyUarOMmKXcs M0 AUCLUILINHE

TeMbl KOHTPOIBLHAIX paboT

TeMBI KypCOBBIX IIPOEKTOB/KYPCOBEIX paboT

Mertonnyeckre yKazanus it 00y4aromuxcs 110 OCBOEHHIO TUCLHTIITHHEI
OOpazoBaTenbHbIe TEXHOIOTHA

VuebHo-MeToaudeckoe # HHGOPMALMOHHOE 00ECTICUEHHE TUCIUILTHHEI
IlepeueHb OCHOBHOM U JIOTIONHUTEIBLHON yueOHOM THTEepaTyphl, He0OX0aMUMOi
JUIsl OCBOEHHUS AUCIUILTUHEI

I[Tepeuens HEOGXOIUMOIO TULIEH3UOHHOTO U CBODOIHO PACIIPOCTPAHIEMOTO
IPOrpaMMHOTo obecredeHus, B TOM YUC/Ie ¥ OTEUECTBEHHOTO IIPOU3BO/ICTRA,
UCIIONIB3YEMOT0 IIPU OCYIIECTBICHUH 00pa30BaTeIbHOrOo Mpolecca o JucCiu-
TIJIMHE

[TepeueHs COBPEMEHHBIX POGECCHOHATBHBIX 0a3 JaHHBIX ¥ HHGOPMALHOHHO-
CIIPaBOYHBIX CHCTEM, IOCTYNHBIX IPA OCBOCHUH JHUCIMIUIMHE

Onucanne MaTepHATLHO-TEXHUYECKOH 6a3bl, HEOOXOAMMOMN AT OCYIECTBIIE-
HUsl 00pa30BaTeNBLHOTO MPOLEcca N0 AUCHMIIIMHE

OcobeHHOCTH OpraHu3ali 00y4YeHHUs N0 JUCLHUIIINHE U HHBAJIHIOB U JIHII
C OrpaHWYEHHBIMH BO3MOXHOCTSAMH 3[10POBBS

15

15

16

16



1. Ilens ocBOEGHHS XUCHHILIHHBI:

Hersro ocBoenus aucummHe! «IIpHKiIagmas MaTeMaTukay SBisercst GOpMEPOBAHHEE KOM-
METEHIHH 00y4aoIUXCsl B COOTBETCTBHHY ¢ TpeboBaHmsME DellepaisHOro rocy1apcTBEHHOro 06pa-
30BaTENBHOrO CTAaHAAPTA BHICINEro 00pa3oBanus 110 HanpasneHuio moAroToBku 08.04.01 «Crpom-
TEIECTBO»

2. IlepeveHb MIAHHPYEMBIX Pe3yIbTATOB 00y4eHHS M0 AMCHHILIMHE, COOTHECEHHBIX ¢ IJIa-
HHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeJbHOI POrpaMMBbI

B pesymbTaTe OCBOSHHS MUCIHMILIMHEI, OOYYAIOIMICS MOMKEH OBIAieTh CIEAYVIOLIUME
KOMIIETEHITUAMMU:

OIIK-1 — Croco6en pemars 3a1a4s podeCCHOHANEHOM AEATENBHOCTH HA OCHOBE HCIO/b30BAHHIS
TEOPETHIECKHX M MPAKTHYCCKUX OCHOB MaTEMATHYECKOTO annapaTa GyHIaMEeHTaIbHEIX HAyK.

OIIK-2 - Crocoben aHaMM3UPOBATh, KPUTHUECKU OCMBICIIMBATE H [IPSCTABIISTE uHGOpMaIuIo,
OCYINECTBIIATH [IOUCK HAYYHO-TEXHUYECKOH HH(OpPMalUH, IPHOOPETATE HOBBIE 3HAHUS, B TOM YHC-
e ¢ MOMOIIBIO HHYOPMAIMOHHEIX TEXHOJIOI U,

OIIK-6 - CriocoGen OCyIIECTBIATh HCCIEI0BaHUs 00BEKTOB 1 IIPOLECCOB B 061aCTH CTPOUTENILCTBA
H KHITHIHO-KOMMYHAIBHOTO X035 CTBA.

B pesynsrate OCBOEHHS MMCHHILIHH, OGYYalOIMHCS IOMDKEH OBIANETH CIEAYIOLIMMU pe-
3yJIbTaTaMH O0YUEHUS IO QUCHUIUIMHE:

OIIK-1.2. - Cocrapnenne MaTeMaTu4ecKO# MOJEIH, ONHCHIBAIONIEH M3y4aeMEBIi IIPOLECC MK ABIe-
HHE, BLIOOp ¥ 0OOCHOBAHWE IPAHUYHBIX M HAYAIBHBIX YCIOBHIA:

3HaTh: CIOCOOBI COCTABIIEHHS MATEMAaTHIECKOM MOJIENH, ONHUCHIBAIONIEH H3Y4aeMblil IIPOLECC HITH
sIBIICHUE, CIIOCOOBI BEIGOPa ¥ 000CHOBAHMUS IPAHUYHBIX M HAYAIBHEIX YCIOBHI;

YMeTh: COCTaBIIATh MATEMATHYECKYIO MO/IEITb, ONUCIBAIONIYIO H3YYaeMbIif IIPOLIECC UITH SIBIIEHHE; -
BBIOMPATh ¥ 00OCHOBEIBATH IPAHUYHEIE U HAYATBHBIE YCIOBHS;

MMeTs HaBBIKH: COCTABJICHHS MATEMATHIECKON KOMIIBIOTEPHOM MOJIENH, OMUCHIBAIOMIEH H3ydaeMbIi
TIPOLIECC HITH SIBIICHHE, C BEIOOPOM U 060CHOBAHHMEM I'PAHHYHEIX U HAYAIBHEIX YCIOBHIH.

OIIK-1.3. - OneHKa a/IeKBaTHOCTH PE3yIIbTATOB MOJIENTUPOBAHUS, (hOPMYITHPOBAHHE
IPETOXKEHUH 110 UCTIOIB30BAHKIO MAaTEMATHYECKOR MOZIENH [UIs PELICHHUS 331349 IPO(heCCHOHAT-
HOU IeATEeIILHOCTHU

3HaTh: METO/IbI OLEHOK a/IeKBATHOCTH Pe3yIbTaToB MOAEIUPOBAHHS, CIIOCOObI dopmymupoBanue
TPE/TIOKEHHUH 110 HCIIOIB30BAHMIO MATEMaTHYECKOH MOIEIH /ISt PELIeHH 3a1a4 TPOdeCcCHOHAb-
HOH NeqTeTbHOCTH;

YMeTs: OLCHUBAT &/1eKBATHOCTh PE3Y/IbTATOB MOAEIUPOBaHKS C GOPMYIHPOBAHUEM
IPEJIONKEHUH 110 HCTIONB30BAHHUIO MATEMATHYECKOH MOIEINH UL PELICHHS 3a/1a4 ITPODECCHOHANb-
HOH [eATENBHOCTH;

VIMeTh HaBBIKH: KOMIIBIOTEPHON OLEHKH aleKBaTHOCTH PE3y/bTATOB KOMITBIOTEPHOTO MOIEIHPOBa-
HU, C GOPMYIMPOBAHHEM TIPEIIOKEHHI 110 HCIONB30BAHAIO MATEMATHYECKOH MOIEIH /NI elle-
HUA 3a71a9 IPOGECCHOHANTBHON e TeTLHOCTH.



OIIK-1.4. - TIpuMeHeHre TUIOBBIX 327184 TEOPHH ONTHMU3AIHY B npodeCCHOHANBHON
JIESATENBHOCTH

3HaTh: METO/IBI MPHMEHEHHS THITOBEIX 3a7ia4 TEOPUH ONTUMU3ALMY B MTPOGECCHOHATBEHON
JeATeIbHOCTH;

YMETh: IPAMEHATE TUIIOBLIC 3304491 TEOPHH ONTUMHU3AIMY B IPOHECCHOHAIBHOMH

JIesITeTbHOCTH;

VMeTs HaBBIKH: KOMIIBIOTEPHOTO MPUMEHEHHU S THIIOBBIX 33124 TEOPUH ONTHMU3AIINH B npodeccuo-
HAJIBHOM NeSTEeIRHOCTH,

OIIK-2.3. — Mcnonp30Banue CpeacTB MPHKIAAHOTO IIPOrpaMMHOr0 obecrieueHus 1Jisi 000CHOBAHUS
PE3yJIbTaTOB PEIICHHUS 3a1a4i NPO(YECCHOHAIBHON NeSTENBHOCTH:

3HaTh: METO/IBI HCIIOMB30BAHKS CPEJICTB IPHKIIAIHOTO IIPOTPaMMHOro odecneuenus A7 060CHOBa-
HHA PEe3yJIbTaToB PEIICHHS 3a1a41 IIPO(YECCHOHATBHOM NeSTeIFHOCTH;,

YMETb: HCTIONB30BaTh KOHKPETHBIE CPEICTBA IPUKIATHOTO IIPOrpaMMHOro obecrneyenus s o6oc-
HOBaHHS PE3yIbTATOB PEIICHNS 331241 IPO(ECCHOHATBHON MeATeIbHOCTH;

VIMeTs HaBBIKH: HCIIOJIB30BAHHS CIEHATBHBIX TAKETOR IPUKIIAHOrO IIPOrpaMMHOro obecnedeHust
Zist 0G0CHOBAHHUS PE3YIbTATOB PEIICHHS 3a/a9H IPOQECCHOHATBHOMN IS TeTEHOCTH.

OIIK-2.4. — Ucnonb3oBanue HH(OPMAIIHOHHO-KOMMYHHUKAITMOHHBIX TEXHOIOTH TS oopmneHns
AOKYMEHTAIMH U IPEACTaBICHUST HHGOPMALIUH:

3HaTh: KOHKPETHBIE METOBI HCIIOIb30BAHMS HH(DOPMAIMOHHO - KOMMYHHMKAIMOHHEIX TEXHOIOTHH
A1t 0QOPMIIEHHSA TOKYMEHTAIMHU | TIPEICTABICHHS HHpOpMAIIKH;

YMeTb: HCIIONB30BaTh KOHKPETHEIE HH(DOPMALHOHHO - KOMMYHHKAIIMOHHBIX TEXHOJIOTUY JUIS
0OPMIEHHS IOKYMEHTAUUH U IIPENCTABICHHUS uHbopmanny;

VIMeT HaBBIKK: HCIIONB30BAHMS CIENHATHHEIX TAKETOB HH(QOPMAIFOHHO - KOMMYHUKAIHOHHBIX
TEXHOJIOTHH [UIs1 0QOPMIICHHS OKYMCHTALWE U [IPEICTABICHUS HHDOpPMAIHH.

OIIK-6.6. - O6paboTKa pe3y/sTaToB IMIHPHIECKUX HCCIETOBAHUI ¢ ITOMOIIBIO METO/I0B MaTeMa-
THYECKOU CTATUCTUKM H TEOPHUH BEPOSTHOCTEI

3HaTH: CIIOCOGEI 06PaGOTKY PE3yIBTATOR IMIHPUUECKHX HCCTEIOBAHHM ¢ TIOMOILBIO METOIOB
MAaTEMATHYECKOM CTATUCTHKY U TEOPHHU BEPOSTHOCTEH;

YMers: 06pabaTsBaTh pe3y IbTaThl IMIUPHIECKUX HCCTENOBAHMHN ¢ IIOMOUIBKO METOIOB
MAaTEMaTHYECKOH CTATHCTUKY U TEOPHH BEPOSTHOCTEI;

Vmets HaBbIka: 06paGOTKY Pe3yIBTATOR IMIMPUUECKAX HCCTEIOBAHHI C IOMOIIBIO METOIOB Ma-
TEMATH4ECKOH CTATHCTUKY ¥ TEOPHH BEPOSTHOCTEH Ha CIIENUaTH3HPOBAHHEIX TAKETAX.



3. Mecro aucuunanabl B ¢cTpykType OIIOII marucTpatypsl

Nucnunnunaa 51.0.03 «IIpuknagnas MaTeMaTHKa» peaju3yercs B paMkax bioka 1
«Ivcndmiuae! (MOOyTH)», 0643aTeIbHO#M YacTH.

Jucuunnuza 6a3upyeTcs Ha OCHOBaX 3HaHWMH, MOTyYEHHBIX B PE3yJIbTaTe H3YYEHUS

cnenyroue TucUIUIMHEEL: «Maremarukay.

4. O6beM QHCHMIUIMHBI B 3249€THBIX €IHHHMIAX C YKa3aHHEM KOJHYeCTBAa aKaJdeMHYecKHX
YaCOB, BBIJEJIEHHBIX Ha KOHTAaKTHYI0 pafoTy ofy4aomuxcs ¢ mpemnogasaTeneM (M0 THIAM

y4e0OHBIX 3aHATHH) ¥ Ha CAaMOCTOATEILHYI0 paboTy o0y4armuxcs

®opma odydeHHSA

Qunasg

3aouHas

1

2

3

HHIAax:

prnoemuoc*rh B 33a4E€THBIX €1H-

1 cemecTp—33. e,
Bcero - 3 3. e.

1 cemectp - 3 3. e.3
BCEro - 3 3. €.

Jlekumu (JI)

1 cemecTp — 14 Hacos;
Bcero - 14 yacos

1 cemecTp — 6 4acoB;
Bcero - 6 yacos

JlaGopaTopHsie 3ansTus (JI3)

1 cemecTp — 14 1acog;
Bcero — 14 yacos

1 cemecTp - 12 9acos;
Beero — 12 yacos

[TpaxTuueckue 3anatus (113)

Y4eOHBIM MIaHOM
He npedycmMompeHsl

y4eOHBIM TJIaHOM
He npedycMOmpeHbl

CamocrosTensHas pabora (CP)

1 cemectp — 80 uacos;

Bcero - 80 yacos

1 cemectp — 90 uacos;
Beero - 90 yacos

®opma TeKylero KOHTPOJIs:

KonTponeHas pabora

‘cemecrp -1

cemecTp - 1

(I)opma NpoMeXyYTOY HOM aTTecTaNMHU:

IK3aMeHBI

Y4eOHBIM MIaHOM
He npedyCcMOmpeHsl

y4eOHBIM MJIaHOM
He npedycMompenbl

3auer

cemecTp - 1

cemecTp - |

3ayeT ¢ OLeHKOH

yueOHBIM MIaHOM
He npedycmMompensl

Y4eOHBIM MJIaHOM
He NPedyCcMOompensl

Kypcosas pabota

y4eOHBIM MIaHOM
He npedycMompensl

y4eOHBIM MJIaHOM
He RPedyCcMOmpeHbl

Kypcosoii npoekt

y‘-IE:6HbIM [JI1aHOM

He npedycMomnpeHsl

yueOHBIM TJIaHOM
He npedyCcMOompensl
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5.2. Coaep:kaHue THCHHTLIAHBI, CTPYKTYPHPOBAaHHOE [0 pa3/iesiamMm

5.2.1. Conep:xaHHe JeKIMOHHBIX 3aHATHIH

Ne

Haumenopanue pasaeja
AHCHOHIIIHHBI

Copepxanne

2

3

Paznen 1. Jluneiinoe mpo-
rpaMMHpOBaHuE

Memodvi npumeneHus MUNOGLIX 3a0aY MEOPUU ONMUMUZAYUL 8
npogeccuonansnol deamenvrocmu ONTUMHU3ALIMOHHEIE 3aa4H.
I'eomeTpudeckoe peLieHHE JBYMEPHOH 3ajauyl TUHEHHOT O TIPo-
rpaMmMupoBaHus. CUMIUIeKC MeToA1. PenteHue cTaHaapTHBIX ONTH-
MH3alMOHHBIX 3a/ja4 TMHEHHOro MPOrpaMMHPOBAHHUA C TOMOIIBIO
rnaxkera Martkap

Pazpen 2. TpancnopTHas 3a-
7la4a B CTPOMTENLCTBE

Cnocobvl cocmasnenus MameMamu4eckoii MoOeny, onucCH8aio-
el usynaemvlii npoyece wiu sAenenue, cnocodwl evibopa u oboc-
HOBAHUA SPAHUYHBIX U HAYAIbHBIX Yeaoeuil. ONTHMHAZAIUOHHEIE
3ala4M TPAHCIIOPTHOro TWna. TpH THUINA TPAHCTIIOPTHOM 3a/aquu.
OcobennocTH peanu3alyy TPAHCTIOPTHOM 3a0a4i B MaTeMaTHye-
cxoM nakere Mathcad

Paznen 3. Merox MonTe-
Kapno kak ocHoBa cratu-
CTHYECKOr0 MOJEITMPOBaHU

Memoowr oyenox adexsamnocmu pe3ynemamoe modenupo-
8aHUs, cnocobvl GopMynUpOSane NPednoNCeHUll no uc-
NONb308AHUI0 MAMEMAMUYECKOU MO0 0N peuieHus 3a-
oay npogeccuonanvrol desmenvrocmu. MOIEeTUpOBaHHE C
MOMOLIBIO CTyYalHBIX TOYEK MOTPEHIHOCTH TEOHoNuTa. PaBHO-
MEpPHO pacnpeeneHHsle cnyvalineie yucia. Beraucnenue oObe-
MOB H Iutouraneir MmerogoM Monte-Kapno. Pemenve 3amau on-
THMH3aIUK MeTogoM MonTte-Kapio

Pasnen 4. PerpeccronHslii u
JMCIIEPCHOHHBIN aHallu3

Memoodwr  ucnonvsosanus cpedcme npuxnadunozo npo-
epammHo20 obecnevenus Ons 0OOCHOBAHUSL Pe3YNLMAMOB
peuwenus 3a0a4u npogheccuonanvrou desmenvrocmu. Crio-
cobbl 00pabOTKH pPe3y/IBTaTOB SMITMPHYECKUX HCCIIENOBAHUIA C
MOMOIIBIO METONOB MATEMATHYECKOH CTATHCTHKU M TEOPHHU Be-
posTHOCTel. PelleHwe 3ajaud JIMHEHHO pErpeccHH METOJ
HauMEHBIIHX KBaapatoB. Kosdduuument xoppensuuu. Iposep-
Ka 3HAYMMOCTH KO3((HIHEHTa KOPPENSALHH C OMOIIBIO KpHTe-
pus CteroneHTa

Paspen 5. PazHoCTHBIE METO-
JIBI TSl pelieHus 0OBIKHO-
BEHHEIX AUDdEepeHIIMATbLHEIX
YPaBHEHH

Konxpemnvie memoow ucnonvsosanus ungopmayuonno -
KOMMYHUKAYUOHHBIX MEXHON02UN 0151 OPOpMILeHUs.
OOKYMeHmayu u npedCmaenenus uHpopmayuu.
[MpuxnagHoe nporpammHoe oGecniedenue 111 060CHOBAHHUS
pe3yNbTaToB peuieHus A depeHInaTbHbIX YpaBHEHHE,
BOZHUKAIOLIMX B NPOQECCHOHANLHOM JesTebHOCTH. MeTton
Pyrre-KyTTa ueTBepToro nopsika TOYHOCTH IS PEICHHS
OOBIKHOBEHHBIX Aub(epeHLNATEHEIX YPABHEHH I

Pasnen 6. Crinaiius

Cnocobui 0bpabomxiu pe3ynsmamos sMnupusecKux uccnedo-
BAHUU C NOMOWYBIO MEMOO08 MAMEMAMUYECKOT] CIAMUCIUKY
u meopuu eeposimuocmeii. Teopus craiinos. OLeHKa TOUHOCTH
MOZACNUPOBAHMA 3a/JaHHON KPUBOM WIIM IMOBEPXHOCTHIO KyOude-
CKMM crutaiHaMu. Marpuna K03hGUIHueHToB Ky6HIecKoro cruaii-
Ha. IpuMeHenue CcralHoB 11 pacyeTa U30THyTOH OCH GalKu.
IIpobiema BBIGOpa rpaHUYHEIX YCIOBMIT IS CILUIaliHa. Teopus
JIBYMEPHEIX CIIaitHOR




Cnocober évibopa 1 060CHOBAHUA SPAHUNHBIX U HAUQILHBIX YCII0-
Paznen 7. Metoy koHeuHBIX |6uii. [I0CTaHOBKA IpaHW4HBIX YCJIOBUH B METO/Ie KOHEYHBIX 3JIe-
31EMEHTOB MEHTOB. M€TO/i KOHEUHbIX JIEMEHTOB /15 PEILECHMA KPacBhIX 3a-
a4 oOBIKHOBEHHBIX AU(DQepeHINaNEHEIX YPaBHEHHUI.

5.2.2. Coaep:xanne 1260paTOPHBIX 3aHATHI

Ne | HaumenoBanue pa3jeia JHCHHNIHHBI Copepxanne

1 2 3

BxonHoe Tectuposanue. JlaGoparopuas patora Nel:
Cocmagnams MAMeMamMuiecKyio MoOeb, ONUCHIEAID-
WYI0 usyuaemvlii npoyecc iy AeleHue; - 8blOUPams u
060CHOBLIBAMYb ZDAHUYHBIE U HAYQTBHBIE YCA06USL «BhI-
YUCIIEHUE MIIOLWAAeH MHOTOYTONEHUKOBYY) DopMynupo-
8aMb NPEGN0JCEHUA NO UCHONB308AHUIO MAmeMamuye-
CKOU MoOenu ONA peutenus 3a0ay nPoGeccuoHanbHOT
OesmensHoCmu

1. |Pasgen 1. JIuneliHoe nporpaMmMupoBaHue

Cocmasnenus mamemamuyeckoti KOMIbIOMEPHOLl MOOe-
I, ORUCBIEATOUETE USYHAEMBLTI NPOYECC UM AGNEHUE, C

2 Pazpen 2. TpancnopTHas 3ana4a B CTpOU- |ge160pom u 06ocHo8aHUEM 2PAHUMHBIX U HAUATLHBLX

" |TenscTBE yenoeui. Hcnons306ames munoesie 3a0a4u meopuu on-
mumusayuu 6 npogheccuonanvrou desmensrocmu Jlabo-
paropsas pabora Ne2: «TpaHcriopTHas 3a1a4a »

Henonvsosams konxpemuvie cpedemea npuxnadrozo
NpopaMMHO20 0becheueHus Ons 0DOCHOBAHUA Pe3yib-
Mamos pewenus 3a0a4u U NpUMeHams Munoesie 3a0ayu
3 Pazzen 3. Merox Monte-Kapno kak oc-  |meopuu onmumusayuu 6 npogeccuonanvHou desmens-

' |HOBA CTAaTHCTUYECKOTO MOJENHUPOBaHKus  |Hocmu. JlaGopaTopHas pabora Ne3. «Merton Mowre-
Kapno». Henonssosams xonkpemuvie ungopmayuonro -
KOMMYHUKAYUOHHBIX MEXHON02UY Ol 0opMaeHus 0o-
KyMEHmayuu u npedcmasienus uH@popmayu.

Obpabamvisams pesyiemanmul sMAUPUECKUX UCCTCO0-
BAHUIL C NOMOULBIO MEMOO08

4.  |Paspmen 6. Crinaituel MamemMamuiecKol CImamuchuKy U meopul 6eposmHo-
cmei. JlabopatopHas pabora Ned. «JIBymepHbIe critali-
HBI»

5.2.3. CopepxaHne NpaKTHYECKHX 3aHATHH
Y4ebHBIM IIAHOM He IIpeyCMOTPEHBL.

5.2.4. Ilepevens y4e6HO-MeTOIHIECKOT0 0BECIIEUeHHSI LIS CAMOCTOSITE, THLHOMN paboThI
o0yJaromuxcs Mo AHCHHIJIHHE

Ounas dopma o6ygenus

HanmeHoBanue pasjgena SO
Ne Jo——_i Conepsanue METOAHYECKoe
obecneuenue
1 2 3 o
INoaroroska k aboparopHoii pabore Ne2:
1 Paznen 1.JIuneiinoe npo- «Jlnnetnoe mporpammuposanue. [eomerpre- [11, [21, 8]
" [rpamMmupoBaHMe ckuit merony. [loaroroBka k 3agery. Iloxro- e

TOBKa K HTOrOBOMY TECTHPOBAHHUIO.

Ioxroroska k naGoparopHoii paGote Ned:
«TpancnopTHas 3anaua». [ToArOTOBKA K KOH- [2], [31, [4]
TposbHO# pabote. [ToaroToeka k uTorosomy

Pazpen 2.Tpaucrnopraas 3a-
Jlaya B CTPOHUTENLCTBE
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TECTHPOBAHHIO,

Paznen 3.Meton MonTe-

INoaroroeka abopartopHoii pabore Ne6 «Mom-

3. |Kapno xak ocHoea ctatucTH- |Te-Kapso». ITogroroeka k 3agety. [11, [2], [4], [8]
4eCKOro MoJenupoBaHHs [ToaroToBka K HTOrOBOMY TECTHPOBaHMIO.
[ToaroToBka K 3a4eTy no Teme: «YpaBHEHHE
4 Paznen 4.Perpeccuonnsiii u  |perpeccun. Kosddunment koppenauuuny. [oa- 51, 21, [7]
" |AMCTIEPCHOHHBIN aHau3 rOTOBKA K KOHTPOJbHOM pabore. Fs
[ToaroToBka K MTOrOBOMY TECTHPOBAHHIO.
roTOBKa K b | >
Paznen 5.PasHocTHbIE METO- ITazrorasge & S4ETy (10 TEME
«ITporpaMmupoBaHue pa3HOCTHBIX CXEM C
Ibl NS pelieHus 0ObIKHO-
5: REHTEER, b N IR MOMOLIBIO MaHeNU MPOrpaMMHPOBaHHS [51, [2], [73, [8]
L e MareMaTHuyeckoro nakera Martkany.
YPaBHCHUH [ToaroToBka Kk HTOrOBOMY TECTHPOBAHHMIO.
[MoaroToska k 3a4yery no teme: «[loctpoeHue
‘. KyOMYeCKMX CTIaHHOB (QYHKLMAMM MaKeTa
6. |Pazmen 6.Crnaiinbl Y ; Kot (3], [5], [7], [8]
Matchad: cspline, bspline, ispline».
[ToAroToBKa K UTOrOBOMY TECTHPOBAHHIO.
[MToaroToeka k 3aueTy no Teme: «PeweHue kpa-
; Paspen 7.Meton koHedHBIX  |€BO¥ 3amaun auddepeHIHaTbHOTO YpaBHEeHHUS (51, [21. [71. [8]
" |anemeHTOB METO/10M KOHEYHBIX 3JIEeMEHTOBY. e
IToaroToBKa K HTOrOBOMY TECTHPOBAHHIO.
3aounas dopma obyeHHs
Yuebuo-
HanmenoBanne pasaena A~
Ne AHCHHILTHHbI Conepxanne
obecnedenne
1 2 3 4
[ToaroroBka k mabopatopHo# pabore Ne2:
1 Paznen 1. Jluneiinoe nporpam- |«JIuHeliHoe nporpammypoBaHue. ['eomer- 121, [41, [8]
" |MHpoOBaHHE puueckuit Mmetoa». [Toarotoeka k 3avery. TR
[ToaroToBka k HTOrOBOMY TECTHPOBAHHIO.
[TonroroBka k sabopatopHoii pabote Ned:
5 Pasnen 2. TpancnoprHas 3ana- [« TpaHcriopTHas 3ajaday. [loaroroska k 2], [4], [8]
" |4a B CTPOMTENLCTBE sadery. [loaroToBka K UTOrOBOMY TECTH- TR
POBaHHIO.
[TonroroBka naboparopHoii paborte Ne6
Paznen 3. Meron Monre- FRS P
«Monte-Kapno». [Toaroroska k KOHTpOJIb-
3. |Kapno kak ocHOBa CTATHCTH- [11, [3], [4],
Ho# pabote. [loaroroeka k UTorosomMy Te-
4eCKOro MoeNMpOBaHuUA
CTHPOBAHUIO.
[Toaroroeka k 3aueTy no Teme: «Bbiuucre-
4 Paspen 4. PerpeccuoHHbili 1 [HUe ypaBHeHUs perpeccuu. OnpeneneHue 21, [41, [51, [7]
' |AMCTIEPCHOHHBIH aHAJH3 3HAYHMOCTH KO3(PPHILIMEHTA KOPPETALIMM. s
[TonroroBka Kk HTOrOBOMY TECTHPOBAHHIO.
[TonroroBka K 3a4eTy 1o Teme:
Pasnen 5. PasHOCTHbIE METOBI | o0 oy
«[TporpammupoBaHue pa3sHOCTHBIX CXEM C
IJ1s peleHust 00BIKHOBEHHBIX
5. HEIX VDapHe. | OMOLIBIO MAHEH MPOrpaMMHPOBAHHS [21,[41. [71, [8]
ndepepeHunan yp MaTeMaTH4YecKoro nakera Markan».
R [ToarotoBka K HTOrOBOMY TECTHPOBAHHIO.
ITonaroroBka k 3a4ety o Teme: «IlocTpoe-
Hue KyOuueckux cruiaiiHos cspline, bspline,
6. |Pasnen 6. CrunaiiHsl ispline B makete Matchad». [Toaroroska k 21, [3], [4], [8]

KOHTPOJbHO# paboTe. [Toaroroexa k uro-
rOBOMY TECTUPOBAHHIO.
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IToaroToska k 3aueTy no TeMe: «PeleHue
KpaeBOH 3aauu 115 AuddepeHLIHaTsHOro

Pasnen 7. MeTtoa KOHE4HBIX P ANANH. 1A A bGP eI

7. G YPaBHEHHs METOI0OM KOHEHHBIX /IEMEH- [21, [7], [8]
ToB». [loAroTOBKE K HTOrOBOMY TE€CTHPO-

BaHHMIO.

5.2.5. TeMbl KOHTPOJBHBIX padoT

KOHT’pOJ’IBHaﬂ pa60Ta: «JIunetinOE NIporpaMMHPOBAHUE, ONITUMHA3AINA, PETPECCHH, CILJTaHHEBI».

5.2.6. TeMbl KypcOBBIX MPOEKTOB/ KYPCOBBIX paboT

Y4eOHBIM TIITaHOM He HPedyCMOmMpPEeHbl.

6. MeToaudeckne YRasaHH#H 1JIs oﬁyqammnxca 0 OCBOCHHI0 THCIHILIHHBI

OpraHu3anus AesiTEIbHOCTH CTYAeHTa

Jleknus

B xo1e IeKUMOHHBIX 3aHATHIH HEOOXOIHUMO BECTH KOHCTIeKTHpOBaHMe yueOHOro MaTepuana, obpauarse
BHHMaHHe Ha KaTeropuH, GopMyTHMPOBKH, PACKPbIBAIOLIME COAEPKAHHE TEX UITH HHBIX ABICHHH U Npo-
LIECCOB, HAYYHbIE BBIBOMBI M MpaKkTHHeckue pekomenaaunu. Heobxonumo 3anasare npenoaaBaTeto
YTOYHSIOIME BOTIPOCH C LIE/IBIO YACHEHUSA TEOPETHUECKHUX NOJIOKEHHH, paspellieH s CIIOPHBIX CHTYa-
umii. LlenecoobpasHo nopabarsiBaTe CBOM KOHCMEKT JEKLHH, A€Nasd B HEM COOTBETCTBYIOLIME 3AIIHCH U3
JIMTEPATYPbI, PEKOMEHIOBaHHOM MpenoaaBaTeeM U NpelycMOTPEHHON y4ebHOH porpaMmMoi.

JlaGopaTopHoe 3ansiTHE

PabGoTta B COOTBETCTBHM ¢ METOAWYECKHUMH YKa3zaHHWAMH IO BRIMTOJTHEHUIO naﬁopa‘ropﬂblx pa60rr

CamocTosTe bHas padoTa

CamocTosTenbHas paboTa CTyAeHTa Hall YCBOCHHEeM y4eOHOro marepuana 1o y4e0HoH QUCLHIUTHHE MO-
JKET BBIMOMHATLCS B MTOMELISHUSX U8 CaMOCTOATEIbHOM paboThl, a Takke B OMalIHUX ycinoBusx. Co-
JIep>KaHHE CaMOCTOATENBHOM paboTh! cTyNeHTa onpeaensercs y4ebHOH nporpaMMoi QUCUMILIHHEL, Me-
TONHYECKHMH MaTepHaaMu, 3aJaHUSAMH ¥ YKa3aHUAMH [IPErnojaBaTesis.
CamocTosTenbHas paboTa B ayAMTOPHOE BPEMs MOKET BKITHOUAT!
KOHCTIEKTUPOBaHHe (COCTABIEHHE TE3UCOB) JIEKLIMH;
— BBINOJIHEHHE KOHTPOJIBLHBIX PaboT; pelleHHe 3a1a4;
— paboTy co CrIpaBOYHOM M METOJHYECKOH TUTEPATYpOH;
— y4acTHe B TECTHPOBaHMH.
CamocrosTensHas paboTa BO BHeayIUTOPHOE BPEMS MOXKET COCTOATE U3:
— MOBTOpPEHUE JIEKLIMOHHOIO MaTepUasa;
— u3yueHusi yqeOHON W HayuHOH JTUTEPATYPEI;
— MOArOTOBKA K J1a00paTOpHBIM 3aHATHAM;
— TOJArOTOBKA K HTOFOBOMY TECTHPOBAHHIO.

KoutpoasHasg pabora

TeopeTnyeckas ¥ NMPaKTHYECKas YaCTH KOHTPOIBHON paboTel BHITIOJIHAIOTCS M0 YCTAHOBIEHHBIM TEMaM
(BapuaHTaM) C KCTIOJIL30BAHHEM MPAKTHYECKHX MaTepHaroB, MOTy4YeHHbIX Ha 1a00paTOPHLIX 3aHATHAX U
NpH NPOXOXAEHWH NpakTHKH. K KaxKno# TeMe KOHTPOJIBHOM paboThl peKOMEHIYeTCs NPHUMEPHBIH nepe-
YeHb OCHOBHBLIX BOTPOCOB, CIIMCOK HeoOXoaHMOH nuTepaTypbl. Heo6XoauMo U3y4uTs JIHTEpaTypy, pe-
KOMEHIYEMYIO [Jisl BBIMOJIHEHHS KOHTpOJNsHOW paboTel. UToOBI MomHEe packphiTe TEMY, ClEOYeT WC-
MOb30BaTh JOTOJHHUTENbLHBIE UCTOUHUKH W MaTepuanbsl. MHCTpYKUMS MO BBHIMOIHEHHIO KOHTPOJBHOH
paboThbl HAXOAWTCS B METOAWYECKHX MaTepHaax no JMCLMILTHHE.

IloaroToBKa K 3a4€TY
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[ToAroTOBKA CTYIEHTOB K 3a4eTy BKIIOYAET TP CTaIMH:
— caMocTosTeNbHas paboTa B TeUEHUE CEMECTPA,
~ HEMOCPEACTBEHHAs MOATOTOBKA B IHH, NPEILIECTBYHOIIME 3a4eTy;
— MOArOTOBKA K OTBETY Ha BOMPOCHI, COAEpKaluecs B bunere.

7. Oo6pa3oparejibHbIC TEXHOJIOIHH

[TepeueHs 0Opa30BaTEILHEIX TEXHOIOTHH, HCIOMB3YEMBIX IIPH U3YyICHUN M CHUIIITHHbI
«ITpuknagHas MaTeMaTHKa».

Tpaxuuunonabie 00pa3oBaTebHbIe TeXHOJIOIHH.

NMucnunnuna «IIpuKiagHas MaTeMaTHKay IPOBOUTCS C HCIOIB30BaHHEM TPaJUIIHOHHBIX 00-
Pa30BaTEIBHEIX TEXHOJIOTU# OPUEHTUPYIONIMXCS Ha OpraHu3aluio 00pa3oBaTelbHOro Ipolecca,
[IPEAIIOIATAFOIIYIO IPSAMYIO TPaHCIISIIIUIO 3HAHUH OT IpernoaaBaTens K CTYASHTY (IpenmyIie-
CTBEHHO Ha OCHOBE O0BSICHUTEBHO-HILTIOCTPATUBHEIX METO/IOB 00y4eHuUs ), yuebHas e Telnb-
HOCTE CTY/I€HTa HOCHT B TAaKHX YCIIOBHAX, KaK IIPaBUJIO, PEIPOAYKTUBHEIN XapakTep. QopMbl
y4eOHBIX 3aHSITHI ¢ UCIIOMH30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTHHA:

Jlexuus — mocneA0BaTeIbHOE H3IOKEHHE MaTepuaia B JUCHUILNIMHAPHON JIOTHKE, OCy-
IIECTBIIEMOE IPEUMYIIECTBEHHO BepOANLHEIMHU CPEICTBaMU (MOHOIIOT IIPEIOIaBaTeNs).

JlabopatopHOoe 3aHATHE — 3aHATHE, NOCBIIICHHOS OCBOCHHIO KOHKPETHBIX YMEHHH H
HAaBBIKOB 110 NPEUIOKEHHOMY &ITOPUTMY U PeaIM3allii HX B MATEMAaTUYECKUX ITaKeTax.

HrepakTuBHBIE TEXHOJIOIHH.

[To mucuunmuue «IIpuknagHas MaTeMaTHKa JIEKIMOHHbIEC 3aHATHS POBOAATCS C HCIIOIB30Ba-
HHUEM CIIEIYIOLUINX HHTEPAKTUBHBIX TEXHOIOTHH:

Jlexnus-pu3yanu3anus - IpeacTaBisieT co0oi BU3yatbHy0 GOPMY MOAaYH TEKIIHOHHO-
ro marepuana cpeactBamMud TCO WM ayIMOBHOCOTEXHUKHU (BUAEO-TeKIus). UTeHne Takoi Jex-
L{H CBOJUTCS K Pa3sBEPHYTOMY WM KPaTKOMY KOMMEHTHPOBAHHUIO MPOCMATPUBAEMBIX BU3YalIh-
HBEIX MaTepHajloB (B Buie cxeM, Tabmui, rpados, rpadukoB, Moaeneit). JIeKuus-Bu3yanu3anus
IOMOTaeT CTyJAeHTaM INpeoOpa30BEIBAThH JIEKI[MOHHEIM MaTepuan B BH3YaIbHYIO GOpMy, UTO
CIocobCTBYET GOPMUPOBAHUIO Y HEX IPO(ECCHOHATBHOTO MBIIUICHHS 3a CIET CHCTEMAaTH3AUN
U BBIACNEHUs Hauboiee 3HAYUMBIX, CYIIIECTBEHHBIX 3JIEMEHTOB.

Jleknus—TIpoBOKaIys (H3I0KEHUE MaTepHaia ¢ 3apaHee 3alIaHUPOBAHHBIMHE OIMIMOKa-
mu). Tako#t THI nekuuit pacCYWTaH Ha CTHMYJHpOBaHUE OOYYAIOIIMXCS K MOCTOSHHOMY KOH-
TPONIO TpemaraeMoi HGOpMaNUy U MOUCKY OmmMOOK. B KOHIlE NeKIuKu IPOBOIUTCS AHArHO-
CTHKa 3HaHU# oOyqaromuxcs 1 pa3dop CHeNaHHBIX OIIHOOK.

[To pucnmnmune «IIpuknagsas MaTemMaTukay 1abopaTOPHBIE 3aHSITUS IPOBOIATCS C HCIIOIB30-
BaHHEM CIIEIYIOIINX HHTEPAKTUBHEIX TeXHOIOTHHI:

PaGoTta B ManeIX rpynmnax — 3T0 OJHA W3 CaMBIX IOIYJISPHEIX CTPATErHi, TaK KaK OHa
naeT BceM o0ydaromuMes (B TOM YHCIIE U CTECHUTEIBHBIM) BO3MOKHOCTh YYaCTBOBATE B pabo-
T€, IPAKTUKOBATh HABLIKM COTPYAHMYECTBA, MEKINIHOCTHOTO OOMIEHUS (B YaCTHOCTH, YMEHUE
aKTHBHO CIIyIaTh, BEIpabaThIBaTh 00IIee MHEHHUE, pa3pelaTh BOSHUKAIOIIKE pasHoriacus). Bee
9TO 4acTO ObIBaeT HEBO3MOJKHO B OOIBIIOM KOJLICKTHBE.

PaspaboTka npoekTa (MeTO IPOEKTOB) — OpraHu3alus 00y4eHHs], IPH KOTOPOH yda-
muecs IpuoOpEeTaOT 3HaHUS B IPOLECCe IUTAHUPOBAHUS M BBIIOJTHEHNS IPAKTUYECKUX 3a71a-
HUH-IIPOEKTOB.

PoneBrle MIphl — COBMECTHAA AEATENBHOCTE IPYIIBI 00YYAIONIUXCS U TIPEOIaBaTels
MOJ YOpaBI€HHEM TMIPENojaBaresls C IMENbI0 pemleHus YYeOHBIX H IpodecCHOHaIbHO-
OPMEHTHPOBAHHBIX 337a4 IIyTeM UIPOBOIO MOJEIUPOBAHUS PEajbHON MPOOIEMHOM CHTYAIIHH.
[To3BonseT ONCHMBATH YMEHNE aHAIM3UPOBATH U pelIaTe THIHYHBIE IpodecCHOHATBHEIE 3a/a-
9H.



8. Y4yebHO-MeTOoAHYIECKOE U HHPOpMaHOHHOE 00ecTIeYeHHEe MU CUHILTAHBI

8.1. Ilepevens OCHOBHOH M JOMOIHUTEILHOH y4eOHOH NHTEpaTyphl, HeoOX0QUMOMH 1JIsi
OCBOEHHS JUCHUILTHHBI

a) OCHOBHAf y4eOHas JIuTepaTypa:

1. Byrpog f1.C. Beiciias matematuka. Yuebruk. B 3-x 1. T.3. [luddepenunansuslie ypaBHEHUs.
Kpatusre uaterpanst. Psaner./ S1.C. Byrpos.- Mocksa:- Ipoda, 2004.- 506¢.

2. Maxapos E. Mrxereprsle pacgeTs! B Matchad. Yue6Hs1i xype/ E. Makapos.- Mocksa: I1u-
Tep, 2005. - 448c.

3. Manxo ILE. Bricmas matemaruka B ynpaxHeHusx u 3a1a4ax. B a-x 4. U.2./IL.E. Tauko. -
Mocxksa: Mup u o6pasoBanue; Actpeias; OHUKC, 2012. -368c.

4. Kunxun B.A. [Ipuknannas MaTeMaTHKa B HEDKCHEPHBIX pacuerax Ha 6a3ze mporpaMMHBIX
KOMIIIEKCOB [ DJIEKTPOHHBI pecypc]: yuebHoe nocodue/ XKunkun B.A.— DIeKTpoH. TEKCTOBBIE
nansele.— CII6.: ITpocnext Hayxu, 2024.— 528 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/80055.html .— DBC «IPRbooks»

0) nomosHMTeNLHAS yueOHast TUTEpaTypa:

5. byrpos f1.C. Beicias maremarnka. Yuebuuk. B 3-x 1. T.2.[lud depenuuansnoe u HETErpatsb-
Hoe ucuncnerne/ S1.C. Byrpos.- Mocksa: Jlpoda, 2004 - 509c¢.

6. lanxo ILE. Beicinas MareMaTrKa B yIpaXHEHUsX U 3a1a4ax. B a-x 9. Y.1./ILE. lanko.-
Mocksa: Mup u o6pasosanne; Actpens; OHUKC, 2012. -368c.

7. KoroBma A.B. Pemenne 3anad T€OpHH YIPYrOCTH METOIOM KOHEUHBIX JNEMEHTOB [Diek-
TPOHHBIA pecypc]: ydebnoe nocobue/ Koropuu A.B., Crankesnd 1.B.— DIeKTpoH. TEKCTOBbIE
nagHbIe.— MockBa: MOCKOBCKHH IOCYIapCTBEHHbIM TEXHUYECKHH yHHBepcHTeT mMeHw H.D.
Bbaymana, 2012.— 112 ¢.— Pexwum goctyna:

http://www.iprbookshop.ru/31229.html

8. KoroBra A.B. Pemenue 3a/1a4 TEIUIONPOBOJHOCTH METONOM KOHEYHBIX 3EMEHTOB [Diek-
TPOHHBIHA pecypc|: METOAMYECKHe yKa3aHus K PELICHHUIO 3a/1a4 1o Kypey «CeTodHbIe METOMBIY/
Korosua A.B., CrankeBuy M.B.— DieKTpoH. TEKCTOBBIE IaHHBIE.— MOCKBa: MOCKOBCKHiL
FOCYAapCTBeHHbIN TEXHHYECKHM yHuBepcuTeT mMmenn H.D. Baymana, 2010.— 88 c.— Pexum
nocryna: http://www.iprbookshop.ru/31230.html

B) NlepeveHb y4e0HO0-MeTOANYECKOro ofecneyeHus:

9. Sxcybaes K.JI. Ilpuxmagnas Mmaremaruka. ONTHMH3AIKS U THHEHHOE IIPOrpaMMHUpOBaHHE.

YuebHoe nocobue 11 MarucTpanToB. Actpaxans: ATACY, 2019.- 51c. http://moodle.aucu.ru

10. Sxcy6aes K.JI. [Ipuxnansas MaTemarnka. CTaTHCTHYECKOE MOZIGIMPOBAHAE X MeTO MOH-
Te-Kapro. YueGroe nocobue s KOHTPOIBHBIX paGoT MarucTpanToB. Acrpaxans: ATACY,
2019.- 76 c. http://moodle.aucu.ru

11. Slxcy6aes K., Ilpuxnamnas marematrka. Perpeccuu. Meton Pynre - KyTte! Yue6Hoe mo-
cobue 11 1abopaTOPHEIX 3aHATHI MarucTpauToB. Actpaxans: ATACY, 2019.- 31c.
http://moodle.aucu.ru

12. Sxcy6aes K.JI. Ilpuxiannas maremaruka. Crtaiiasl. YueGHoe OCOBHE LIS CAMOCTOSTE b

HOM paboTsl MarucTpanToB. AcTpaxans: ATACY, 2019.- 40 c. http://moodle.aucu.ru
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https://next.astrakhan.ru/index.php/s/fxL8gKHocxQSpPm
http://moodle.aucu.ruw/mod/url/view.php?id=54780

r) nepeyeHb OHJIAWH KypCOB

13. Owmnnaita xypcsl npodeccopa Boponaesa B.H. «BrruucnurensHas mareMaTuka. Pemenune
KpaeBbIX 3aja4 i quddepeHIUATBHBIX YPABHEHUN»
https://www.voutube.com/watch?v=R3gihUtkZAk

8.2. [lepeyens He00XOAMMOro JHIEH3HOHHOIO M CBOOOJHO PacCHpPOCTPAHAEMOro IMpo-
rpaMMHOro ofecnedyeHus, B TOM YHCJIE H 0TE4eCTBEHHOI0 NMPOHU3BOACTBA, HCIO0JIb3YeMOro
[pH 0CYIIECTBIEHHH 00p230BaTeILHOI0 MTPoLIecca M0 JHCHHILIHHE

e 7-7ip;

» Adobe Acrobat Reader DC;
e Apache Open Office;

e VLC media player;

e Kaspersky Endpoint Security
e Yandex browser

e KOMITAC-3D V20

8.3 Ilepeyensb coBpeMeHHBIX NPOdecCHOHATLHBIX 623 JaHHLIX H HH(OPMALIHOHHO-
CNPaBOYHBIX CHCTEM, JOCTYNMHBIX MPH 0CBOCHHS JHCIHILIHHBI

=

1. DnexTponHas wHbOPMANHOHHO-00pa3oBaTeIbHas Cpeia Y HUBEPCHTETA
(http://moodle.aucu.ru).

2. DeKkTpoHHO-OMOIHOTEHHas cUCTEMa « Y HUBEPCHTETCKast OubMoTeKa»
(https://biblioclub.ru/).

3. DrexTponHo-6ubnmoTeunas cucrema «IPRbooks» (http://www.iprbookshop.ru).
4. Hayunas snextponnas 6ubnumorexa (http:/www.elibrary.ru/).

5. Koncynsraut+ (http://www.consultant-urist.ru/).

6. DenepanbHBIN HHCTUTYT NPOMBINUIEHHOH coberBerHocTH (hitp:/wwwl. fips.ru/)
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9.0nucanne MaTepEATLHO-TEXHHYECKOH §a3b1, He0GX0XUMOI ISt OCylIeCTBIIEHHs 00pa3o-
BaTEJLHOIO0 Npouecca N0 AUCHUHIIHHE

Ne Ha“MEHOBiﬂne CHEUHANBHABIX | (o 1eHHOCTD CHENMANBHBIX TOMEEn il i ToMemeH il
e [FOMEIRCHER K OMEIMER IR [0 AJIs CAMOCTOSATE/IbHOI paboThl
€aMOCTOSATeIbHOH patoThl
VueOHble ayAuTOpUs U1 MPOBe- Ne204
Jenus yaeOHbIX 3aHATui 414056, [KommnekT yuebHol Mebenu
r. Actpaxans, yi. Tatuimesa, 18, |I[lepeHoCHON MyIsTHMe IMHAHBIH KOMIIIEKT
aypuropun Ne204, 209, 211, 207 |JocTyn k MH(GOPMALOHHO — TENIEKOMMYHUKALIHOHHOM CETH
«HMnTepHeT»
Ne209
KommnexT yuebnoit MeGenu
Kommrrotepst — 15 mr.
CrauyoHapHbIM MyIBTHME A HHBIH KOMILIEKT.
Hoctyn k MHGOPMAIMOHHO — TENEKOMMYHHKAL[HOHHON CETH
«Huteprer»
1 Nez11
Kommrext yyebuoi mebemu
KomnstoTeps! — 15 mir.
CrauuoHapHbIit MyJTbTUMETMIHBIN KOMILIEKT
HocTyn K MHGOPMAMOHHO — TeNEKOMMYHMKALMOHHON CeTH
«HMHTepHer»
Ne207
KomnnekTt yuebHoi mebenu
KowmmneroTeps: — 15 mir.,
CranuoHapHbIi MyJTbTUMEIMIHEIH KOMILIEKT
Hoctyn K MHGOPMALMOHHO — TelleKOMMYHUKAIIMOHHON CETH
«HHTepHeT»
ITomelmeHus 11 caMOCTOATE - Ne201
HOH paboTel Kommnekt yyebHoin mebenu
414056, r. AcTpaxaus, yi. KomnsroTepsr — 8 mir.
Tatuimesa, 22: ayguropuu Ne201,| oeTyn k MH(QOPMAIIOHHO — TeJIEKOMMYHUKALMOHHON CeTH
Ne203 «HnTepuer
Ne203
5 lennoss o as . Komnekt yuebuoit mebenmu
» I ACTPaxamb, yi. 1a-  |KommpioTepsl — 8§ wT.
THIEEA, 18a bubnrotexa, wn- Hoctyn kK MHQOPMALHOHHO — TeeKOMMYHUKALIMOHHOM CETH
TallbHBIH 3ai «WuTepHer
bubamorexa, yHTANBLHBIH 327
Kommnekr yuebHoi mebenu
Kommnetotepsi - 4 mir.
Hoctyn k uHGOPMALMOHHO — TeTeKOMMYHHKALIMOHHOM CETH
«HUHTepHeTY

10. OcobennocTH Opranu3anuy 00ydeHus M0 JHCIAIIHHE «IIpHK/JIagHAS MaTeMaTHK2»
ANsI HHBATAO0B M JIAI ¢ OTPAHNYIEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Jlns o6ydaronixcst u3 IMCIa HHBAIH/IOB | JIAIL C OTPAHAYEHHEIMH BO3MOKHOCTSIME 3/10po-
Bbs Ha OCHOBAHUM ITMCEMEHHOTO 3asIBICHUS JUCIUILTHHA «][pUKIaHAsS MAaTEMATHKA peanu3zy-
©TCsL € YETOM OCOOEHHOCTE! ICHXODH3UIECKOr0 PA3BUTHS, HH/MBALYATEHEIX BO3MOKHOCTEH 1
COCTOSHHS 310POBBS (JaJlee — MHAUBHAYATEHEIX 0COGEHHOCTEH).
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AHRHOTAIHA

K pafodei nporpamMe mucnmminabl «[Ipakiagaag MaTeMaTHKA»
10 HalpaBIeHUIO TOATOTOBKH 08.04.01 «Cmpoumenvcnioy
HaIIpaBlIeHHOCTH (Ipoduis) «lIpomsiuinenroe u 2paxcoancKoe CImpoumenscmeo:
npoeKkmuposanue», « Ynpasienue uHeeCmuyUOHHO-CHPOUMENbHOU 0eAMEIbHOCHbION.

Obuaa mpyodoeMKocHb QUCHYUNTIUHBI COCMA8NIAem 3 3a4emHblX eOUHUY.
Dopma RPOMeNHCYMOYHOU AmMMmMeCmauuu: 3ayem.

Henwro yueOnoi nucuunnuas! «lIpuknamgHas MaTeMaTHKa SBIseTCS GOPMUPOBAHHE
KOMIIETEHIMH 00yJaromuxcs B COOTBETCTBHHU ¢ TpeboBanusmu PenepansHOro
rOCY/IapCTBEHHOTO 00pa30BaTENBHOIO CTAHAAPTA BEICIIEr0 00pa30BaHUs 10 HATPABIEHHIO
noaroroBku 08.04.01 «CrpourenscTBon

Yuebnaa nucnunuauna «[Ipuxnagras MateMaTuxay» BXoguT B Biiok 1, o6g3aTensHO#M
9acT. Jl1s OCBOSHHMS NUCIUIUTMHEI HeOOXOIMMbI 3HAHHUS, TIOJy4E€HHbIE IPH U3YICHUH
ClIe/lyrOmIeH IMCIUTTHEEL: «MaTeMaTiKay U3y4eHHbIe B paMKax GaKalaBpHaTa.

Kpartkoe cogep:xanne quCHHAILIHEBI:

Paspen 1. JIuneiiHoe mporpaMMupOBaHKE.

Paznen 2. TpaHcnopTHas 3a71a9a B CTPOUTENBCTRE.

Pasnien 3. Metox MonTe-Kapiio Kak OCHOBa CTATHCTHYECKOrO MOJIETHPOBAHHS.
Paznien 4. PerpeccHOHHBIN H TUCTIEPCHOHHBIH aHATH?.

Pasnien 5. PasHocTHbIE METOMBI [UIS PENICHNsS OOBIKHOBEHHBIX AU (B DEpeHIHATEHEIX.
YPaBHEHHH.

Pazpen 6. Crnaituer.

Pasnen 7. MeTo1 KOHEYHBIX 3JIEMEHTOB

H.o. 3aBemyromero kadempoit /W/ /B.B. Cobonena/

Nroafiucs) U.0.@




PEINEH3HA
Ha pafo4yo NporpaMmy, OllecHOYHbIe H METOHYECKHE MAaTepHAIb] 0 NHCHHILIHHE

B51.0.03 «IIpuknadnas mamemamuxay
OIIOII BO no HanpaB/IeHHIO NOArOTOBKH
08.04.01 «CTpoHTEILCTBOY,
HanpapJeHHOCTH (Ipodunias)
«IIpombiuunierHoe U 2pax3cOaHCKoe CIMpPOUMENbCME0: HPOEKMUPOSAHUE», « YnpasieHue
UHEECMUWUOHHO-CIPOUMENbHO 0eAmeNbHOCHbION
N0 NporpamMMe MarucTpaTypsbl

[TaBen HukonaeBuuem CaauuKOBHIM (J1aJiee IO TEKCTY PEIEH3EHT) ITPOBEICHA PeleH3Ms
pabouelt mporpaMMBl, OIEHOYHBIX ¥ METOIMYECKUX MaTepHaioB no mucuuiuinae «lIpukiaagnas
matemaruka» OIIOII BO no wanpaenenumro momarotroBkud 08.04.01 «CrpouTenscTBO», M0
IporpaMMe MarucTpartypsl, paspabotansoit B 'BOY AO BO "AcTpaxaHCKU# roCyIapCTBEHHBIR
apXHUTEKTYPHO-CTPOUTENBHBIN yHUBEPCUTET , Ha Kadeape «CHcTeMbl aBTOMATH3HPOBAHHOIO
NPOEKTHPOBAHMS ¥ MOJEITHPOBaHHD» (pa3paboTINK — JONEHT, K.(p.-M.H., SIkcybaes Kamuas
xexknmoBuY).

PaccMOTpeB mnpencTaBneHHBIE Ha pENEH3UWIO MaTepHallbl, PEleH3eHT MpHIIen K
CIICAYIOMMM BBIBOJAM:

IlpenbsBnennas pabodas mporpamMma y4uebHOM mucnmmmnsl  «IIpuxiaagnas
MaTeMaTHKa» (Haiee 1o TexcTy IIporpamma) coorBercrtByer TpeGosammam ®I'OC BO mo
HanpapiaeHuio  moaroroBku  08.04.01  «CrTpoHTenscTBO», YTBEPXKAECHHOTO  IIPHKA30M
Munwucrepctsa o6paszoBarus U Hayku Poccmiickoit ®@enepanmu ot 31 mas 2017 T., Ned82 u
3aperucTpupoBanHoro B Muntocre Poceun 23 mrors 2017 1., Ne 47144,

IlpencraBnennas B Ilporpamme akTyansHOCTs y4eOHOM MMCIMIUIAHEL B paMKax
peanmusanuu OIIOII BO He moaiexuT COMHEHMIO — AUCIMIUIAHA OTHOCHTCS K OBS3aTeNbHOM
gactu yaebnoro nukita biaoka 1 «{ucrunmaas: (MOLYIH)».

Ilpencrasnennsie B Ilporpamme menu y4eOHOM JUCUMIUIMHEL  COOTBETCTBYIOT
Tpebosanmssv  @I'OC BO wHampaenenust mnogrorosku 08.04.01  «CTponTesscTBOY,
HanpapjieHHOCTh (mpo¢miab) «lIpoMeimeHHOe H TIPaKAAHCKOE CTPOHTEILCTBO:
IPOEeKTHPOBAHHEY,

«¥YmpaBjieHHe HHBeCTHIHOHHO-CTPOUTEILHOM AeATETbHOCTHION.
B coorsercteuu ¢ Ilporpammoit 3a mucmumumHOM «IIpEKIagHas MaTeMaTHKAa»
3aKPEIUICHBl 3 KOMIETEeHIHH, KOTOPBIE Peau3yIOTCs B O0BABIEHHBIX TPeOOBAHMSIX.

[Ipennoxennsie B [IporpaMme MHAMKATOPBI KOMIIETEHIMI B KATErOPHUAX 3HATE, YMETh, HMETh
HaBBIKH OTPaKaroT CNeUUPUKY U COlepKaHHe NUCLMILIKHEL, a npeactasieHHble B OMM nokasatenu
¥ KPUTEPHUH OLIEHWBAHMA KOMIIETCHIUMH N0 JUCIMIIMHE HA PA3TUYHBIX STanax ux GOpMUPOBaHHUL, a
TaKKE MIKANBI OLIEHUMBAHUA MMO3BOJIAKOT OMpPENCIUTE CTCIICHE NOCTHXKEHHA 3a4ABIIEHHEIX PE3YJIBTATOB,
T.C. YPOBEHb OCBOCHHsS OOYYalOUIMMKCS COOTBETCTBYIOIIMX KOMIIETEHIMH B paMKax JaHHOM
JHUCIHUITIHUHEIL.

Yuebnast muermmmaa «IIpukIagHasi MaTeMAaTHKa» B3aUMOCBS3aHA C APYTHMH
macnammgHamu OIIOII BO mo mHampasnesuro moproroeku  08.04.01 «CTpouTENbLCTBO»
HaNpaBIeHHOCTs  (mpoduis) «IIpoMblmiieHHOE H  IpaKAAHCKOE CTPOHTEJILCTBO:
OPOEKTHPOBAHHUEY,

«Yupasjieade MHBECTHIHOHHO-CTDOHTENBHON _ EATENHLHOCTBIO» U BO3MOKHOCTH
IMyOnupOBaHUS B CONEP)KAHUH He BBIIBICHA.

Ilpencranennass  Ilporpamma — OpenmolaraeT — MCIONB30OBAHHE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHONOTHE NPM peau3alliy PAsIMYHBIX BAIOB y4eOHOM paGoThL. MOPMEI
00pa3oBaTeNbHbIX TEXHOMOTHI COOTBETCTBYIOT CENUMUKE JHCIUILTHHEL

Ilpencrapnennsie u omucanHele B [lporpamme (GOpPMBI TeKyIIeH OLEHKH 3HAHWM
COOTBETCTBYIOT CHENUM(UKE AUCIHUILUIMHEI ¥ TPeOOBAHUSAM K BBIITYCKHUKAM.




IIpoMexyTodHas aTTecTAlldsi 3HAHMA MArucTpa, IpexycMoTpeHHas lIporpamMmon,
ocymecTisercs B (opme 3aveta. QOpPMBI OLCHKH 3HAHWH, mpeAcTaBieHHBle B Pabouei
IIPOrpaMMe, COOTBETCTBYIOT CIEIHKE JUCIIUIITAHEL X TPEOOBAHUSIM K BBIITYCKHUKAM. )

VuebHO-MeTOOMYECKOe  oDecrieueHHe  NUCHHIUIMHBI  NPENCTABICHO  OCHOBHOH,
JOTIOTHUTEIFHOM TUTEPaTypoli, HHTEPHET-PECypcaMH i cooTBeTcTBYeT Tpebosanusm @I'OC BO
HanpapleEus moxrotopkd  08.04.01  «CTpoHMTeNbCTBO», HANpaBICHHOCT  (pOoduIb)
«[IpoMbINIEHHOe W TIPaKIAHCKOE CTPOHTEILCTBO: NPOEKTHPOBaHHE», «YNpapjeHHe
HHBECTHIHOHHO-CTPOHTEJILHOMH JesTe/IbHOCTHION.

MaTtepuanbHO-TeXHHUECKOe obecnedenne cooTBeTcTBYeT TpeboBanusim PI'OC BO
panpasnenuss noarotoBku 08.04.01 «CTpoHTeJbCcTBO», H CIENHOHKE JUCIMILIMHEL
«[Ipuknagsass  MareMaTHka» ©®  ofecrneuuBaeT — WCHOJNB30BAHME  COBPEMEHHBIX
o6pa3oBaTeNbHBIX, B TOM YHCIIE HHTEPAKTUBHEIX METOI0B O0y4IEHHS.

[IpencraBieHHble HAa PELEH3UIO OICHOYHEIE U METOIMYECKHAE MaTepUallbl HAUpPaBICHUS
08.04.01 «CrpouTeancTBo» pa3paboTaHel B COOTBETCTBHE C HOPMATHBHBIMH IOKYMECHTaMH,
npezacTapieHHsIMA B IIporpamme. OneHouHBIE M METOJUYECKHE MATepUAIBI 110 IUCIHUILTUHE
«IIpukiaagHasg MaTeMATHKA» NpENHA3HA4YEHE! IS TEKYMEero KOHTPOJIS U IPOMEXYTOYHOH
aTTeCTallud M IPENCTAaBIIAIOT COOOM COBOKYNMHOCTH paspaboTaHHEIX Kadenpoit «CHcrema
aBTOMATHYECKOI0 YIPaBJIEHHUS H MOJeIHPOBAHH) MAaTEPHAJIOB VI YCTAHOBJICHHUS YPOBHS U
Ka4ecTBa JOCTHXKEHHs 00y4aloMUMUCS Pe3yIbTaTOB 00yIeHMs.

3anavaMy ONEHOYHEIX M METOAMYECKHMX MAaTEPHAIOB SBILIETCS KOHTPOJb U YIIPABJICHHE
IIPOLECCOM OCBOCHHA OOydYarOIIMMHUCA KOMIIETCHIMWH, 3asBIEHHBIX B 00pa3oBaTeIbHON
nporpaMMe mo HampapineHuio moarotoBkd 08.04.01 «CrponTeabcTBO» HAMpPaBIEHHOCTD
(mpodmis) «[IpoMEIIINIEHHOE B I'PAXKIAHCKOE CTPOUTENBCTRO: IIPOEKTHPOBAHKEY, «YIIpaBIeH e
HHBECTHIIMOHHO-CTPOUTENEHON IESTETBHOCTRION.

OneHo4HbIe ¥ METOAMYECKHE MaTepraisl o quctumae «[IpaKaajHas MaTeMaTAKAy
IPE/ICTAaBICHB NEPEIHEM MATEPHATIOB TEKYIETO KOHTPOIS ¥ IPOMEKYTOIHOM aTTECTALUH.

JlanHble MaTepuansl MO3BOJSIOT B IOJHOM MEpE OLEHUTH PEe3yIbTaThl OOYHEHHUS IO
mucnuruee  «llpukaagsas  marematuka» ATACY, a  Takke ONCHUTH CTEIEHbH
copMHpPOBAHHON KOMIETEHIIHM.

OBIIIUE BBIBOJbI

Ha ocHoBanuM NpoBeneHHON pPENEH3WHM MOXHO CHeNaTh 3aKIIOYEHHE, UTO XapakKTep,
CTPYKTypa H CoJIepKaHue pabodeil IpOrpamMmbl, OLEHOYHBIX M METOJWYECKHX MATEPHAIOB
macuunuesl  «lIpaknagsas maremaruka »  OIIOII BO no mampasnenmio 08.04.01
«CTpOMTENLCTBOY, 110 NPOrpaMMe MAarHCTPATYpbl, paspaboTaHHas MIOIEHTOM, K.(.-M.H.,
Axcybaessiv K. JI. cooTBercrByer TpebGoBanmam ®I'OC BO, coBpeMeHHEIM TpeGOBAHHIM
OTpacid, PhIHKA TPYyJa, NPo(EecCHOHAIBHBIX CTAHIAPTOB HampasieHus moarotorku 08.04.01
«CTpoHTeNBCTBOY», HanmpapleHHOCTs (Tpoduns) « IIpoMBINUIEHHOE M TPaKIAHCKOE
CTPOMTENIECTBO:  NPOEKTHPOBaHHE», «YIpaBJeHHe HHBECTHNHOHHO-CTPOUTEILHOM
AeATEILHOCTBIO», i MOTYT OBITh PEKOMEHI0BAHE] K HCIIOIB30BAHMUIO.

Penenzenr:

JloneHnr, K.T.-H;

Kadenpa CAITPuM;

DaKyIbTeT HHIKEHEPHBIX CUCTEM K
IIOXKapHOU

6630HaCHOCTH'

CETF /T1.H. Cajuukos/
(monmwce) . (U.0.D.)
2 jj/(/*é%’ﬁ e




PEIIEH3US
Ha paGo4yIo NporpaMmy, OIeHOYHbIE H METOAHYEeCKHE MATePHAJbI 10 JHCIHIIHHE
b1. 0.03 «lIpukiadnas mamemamura»
OIIOII BO no HanpaBJIeHHIO MOATOTOBKH

08.04.01 «CtpouTeancTBOY,

HANPABJIEHHOCTH (Ipoduis)
«lIpomblruiieHHOE U 2pAIHCOAHCKOE CIMPOUMENBCINEO: NPOCKMUPOSAHUE», «YnpasneHue

UHEECHUUUOHHO-CIIPOUMETbHOTL 0eAMeTbHOCHIbIO)
[0 NPOrpaMMe MarucTpaTyphbl

Cepreem AnexcanipoBudeM 3axapoBEIM (Jajlee IO TEKCTY DENEH3EHT) IIpOBeICHA
peleHsus pabodYel NMporpaMMbl, OIEHOYHBIX W METOJMYECKHX MATEPHAloOB IO AMCIHILUIHHE
«lIpuxknannas wmatemarnka» OIIOII BO 1o HamnpaBieHMIO IOATOTOBKH 08.04.01
«CTponTenbcTBO», MO NpPOrpaMMe MaruCTpaTypsl, paspaboramsoii B I'BOY AO BO
"ACTpaxaHCKu# TOCYIapCTBEHHBIH apXUTEKTYPHO-CTPOMTENLHEI YHHBepcuTeT", Ha Kadenpe
«CHcTeMBl aBTOMATH3NPOBAHHOIO MPOEKTHPOBAHUS M MOJETHPOBAHHSY (PazpaboTUHK —
JIOLEHT, K.¢.-M.H., fAkcybaes Kamuus [xekumosuu).

PaccMOTpeB Ipe/CTaBieHHBIE HA DENEHSHIO MATEPHANH, DENEH3eHT NpUINET K
CIIEIYIOIIUM BBIBOIAM:

[Ipenesasnennas pabouyas mporpamMma yaebnoli  mucnummmeel  «IlpuKIagHas
MaTeMaTHKa» (Janee mo Tekcty Ilporpamma) coorBetcTByeT Tpebopammsm ®I'OC BO mo
HanpasneHWo  MOATOTOBKH  08.04.01 «CTpoHTeNbCTBO», YTBEPKAEHHOTO IIPHKA30M
MunucrepeTBa 06pazoBanus m Hayku Poccumiickoit @enepanuu ot 31 mas 2017 r., Ned482 u
3aperucTpupoBanHoro B Munrocre Poccun 23 mrons 2017 ., Ne 47144,

Ilpencrasnennas B IIporpamMme akTyamsHOCTH Y4YeOHOM MHCHMITHHEL B paMKax
peamuzanuu OITOIT BO He MOMIEXHT COMHEHMIO — JUCHHIUIMHA OTHOCHTCS K OBS3aTeIbHOMN
9acTH y4eGHoro nukina bioka 1 «Jucrmmmanss (Momxy ).

Ilpencrapnennsie B IlporpaMve menu yueGHOM  JUCIMILTHHEL COOTBETCTBYIOT
TpeboBarusM  PI'OC  BO mampasnenms moxmrortoBkd  08.04.01 «CTpoHTeNHCTBOY,
Hanpas/JaeHHOCTH  (mpoduias) «IIpoMbImIIeHHOE M IpaKIAHCKOE CTPOHTEJILCTBO:
IPOEKTHPOBAHHEY,

«YnpasjieHne HHBECTHIHOHHO-CTPONTENBLHOM EATEbHOCTHION.
B coorserctBum ¢ IlporpamMmoif 3a AHCUMILTHHOMN «IIpuKnagHas MaTeMaTHKa»
3aKpPeIUICHBI 3 KOMIIETEHIHH, KOTOPEIE PEATM3YIOTCS B OO BIBICHHBIX TpeOOBaHUSAX.

[Ipennoxennsre B [IporpaMme HHAMKATOPEI KOMIETEHIMH B KATETOPUAX 3HATS, YMETb, UMETh
HABBIKW OTPaKAKOT CICLU(HUKY U CoflepyKaHHe AUCUMILTHHEL, a TpeacTaBnerHsle B OMM nmokasarenu
1 KPUTCPUH OLEHHBAHNS KOMMETEHIM 1O JUCUMILTMHEE HA Pa3NHYHBIX 3Tanax uX hOpMHpOBaHHS, a
TaKOKe IIKajlbl OLCHUBAHHUA MO3BOJIIOT ONPENENHUTE CTENEHb NOCTHKEHHS 3aBICHHEIX Pe3yIIbTaTOB,
T.¢. YPOBEHb OCBOCHWSA OOYYAIOIMMHCS COOTBETCTBYIOLMX KOMIETEHIH B paMKax NaHHOMN
AHUCHHUITNTHHEL.

Vuebnas mucrmuimHa «IIpEkaagHasi MaTeMaTHKa» B3aUMOCBI3aHA C JpYTHMHA
nucnunnuaamu  OIIOIT BO mo Hampasnenmio momrortosku 08.04.01 «CTponTenscTBO»
HanpaBneHHOCTs  (mpodump)  «IIpoMblmiIeHHOE M rpakIaHCKoe CTPOHTEJILCTRO:
IPOEKTHPOBAHHEY,

«YpaBienne MHBECTHUHOHHO-CTDPOATEILHOMN _ AEATENbHOCTBIO» W BO3MOXKHOCTD
NyOIIMpOBaHUs B COlEp)KaHMHU HE BHISBICHA.

Ilpencrapnennas  IlporpamMma  mpemmonaraeT  HMCIOJIB3OBAHHE COBPEMEHHEIX
00pazoBaTeNbHEIX TEXHONOTHI MpH peaTH3aluu Pas3IHIHBIX BUNOB y4eOHOM paboTel. DOpMEL
00pa3oBaTENbHBIX TEXHONOI M COOTBETCTBYIOT CHIEIH(BHKE JUCIIHTLIHHEL

Ilpencrasnennsie u omwcamnsie B IIporpamme GopMEI Tekymed oneHkHM 3HaHWMIA
COOTBETCTBYIOT CHENHPUKE AUCIHUILITHHE! X TPEGOBAHHMAM K BBIITYCKHAKAM.




ITpomexyTouHas arTecTalMs 3HAHMN MarucTpa, OpPexyCMOTpeHHas [Iporpammoi,
ocymecTsiasercs B (opme 3adera. POpMBI OLEHKH 3HAHWH, IpencTaBieHHBle B PaGoueit
IIpOrpamMMe, COOTBETCTBYIOT CIENUBUKE JUCIHUIIMHEL U TPeOOBAHUSM K BBIIYCKHUKAM.

YuebHO-MeTonuYecKoe 00eceueHue TUCIUILIMHE] IPEICTaBICHO OCHOBHOM,
JOIOTHUTENBHOM TUTEPaTypoi, HHTEPHET — pecypcaMu U cooTBeTcTBYeT TpeboBanusm OI'OC
BO nanpasnerus nogrotosku 08.04.01 «CtpouTenscTBO», HAPABIEHHOCTH (TPOMHIIb)
«IIpombIILIEHHOE H IPaKIAHCKOE CTPOUTEIbCTBO: IPOEKTHPOBAHUEY, «Y IpaBIeHHE
HHBECTHIHOHHO-CTPOUTEIbHOM AeSITEbHOCTHION.

MarepuanpHo-TeXHUUYECKOE oOecniedeHHe cooTBeTCTBYeT Tpebosanusym GI'OC BO
nanpasienus noarorosku 08.04.01 «Ctpourenberso», U crielubuKe TUCIUTLIHHEL
«[IpukaagHas MaTeMaTHKa» U 00ECIIeYMBACT UCITONB30BAHUE COBPEMEHHEIX
00pa3oBaTeNbHEIX, B TOM YHCIIE HHTEPAKTUBHBIX METOI0B OOyUIeHHS.

[IpencraBnenHsle Ha PENEH3MIO ONECHOYHbIE M METOAMYECKHE MATEPHAbl HANPABICHUS
noaroroska 08.04.01 «CrpourtenscTBo»,», pa3paboTaHBl B COOTBETCTBHE ¢ HOPMATHBHBIMH
MOKYMEHTaMH, IPe/CTaBIeHHbIME B nporpamMve. OLIEHOYHbBIE ¥ METOIMYECKHE MATEPUAIE! 110
macnmmuiEe  «[lpukaanHas mareMaTHKa» TIpeIHA3HaYEHBI JUIL TEKYIIETO0 KOHTPOIS U
IIPOMEXYTOYHON aTTECTAllMK M IIPECTABISIOT cO00H COBOKYITHOCTH pa3paboTaHHEIX Kadeapoi
«CHucTeMBl  aBTOMAaTHYECKOI0 YNPaBJCHHS W  MOJENHPOBAHUS» MaTEDHATIOB  JUI
YCTAHOBJIEHHMS YPOBHSA M KayeCTBa JOCTIIKEHUS 00yJarOIIUMHCS PE3YILTATOB OO YYEHHUS.

3anaud OLEHOYHBIX W METOJMYECKMX MAaTEpHAalOB SBIAETCS KOHTPOJb U YIPaBIICHHE
IPOLECCOM IPHOOpEeTeHHs O0ydarolmMMUCH 3HAHWM, YMEHHH, HaBBIKOB M KOMIETEHIWH,
3asBJICHHBIX B OOpasosarensHOi nporpamme 08.04.01 «CtpourteanbeTBO», HANPABICHHOCTH
(mpodunp) «IIpoMBIIIJIEHHOE M TPAKIAHCKOE CTPOHUTENLCTBO: IPOEKTHPOBAHHE,
«YnpaB/jieHHe HHBECTHLHOHHO-CTPOUTEIbHOM AeSITEIbHOCTBION.

Ouenounsle U MeTOAMYECKUE MaTepHraibl 0 gucnuiuinye «[IpuknagHas MaTeMaTuKa»
[peICTaBIIeHE] IEPeYHEM MATEPUAIOB TEKYIIEro KOHTPOIS U IPOMEKYTOYHOMN aTTeCTallUH.

JlanHBIE MaTrepHanbl MO3BOJSIOT B IOJTHONW Mepe OLEHUTH Pe3ylNbTAThl O0yUeHHs IO
mucnuminHe  «lIpuknagnas  maremaruka» ATACY, a Tak e OLEHHTH CTENEHb
copMIPOBaHHOCTH KOMIIETEHIIHH.

OBIIUE BBIBO/bI

Ha ocHOBaHHM NIPUBEICHHOH pDELIEH3MH MOXHO CIENaTh 3aKIIOYCHHE, YTO XapakTep,
CTPYKTypa, cofepkaHue pabodell HporpamMbl, OLEHOYHBIX X METOAMYECKHX MATEPHAIOB
mucruiineel  «IIpuxaagnas marematuxka» OIIOII BO no HanpaBieHHIO MOATOTOBKH
08.04.01 «CTpouTenbcTBO», IO NMPOrpaMMe MarucTparypa, paspaboTaHHas AOLEHTOM, K.(.-
M.H. Sxcybaessim Kamunem JDxexumoBuueM cooTBeTcTByeT Tpebosanusm PIOC BO,
COBpEMEHHbIM TpeOOBaHMEM OTpaciH, pBIHKA TpyJa, NOpPOGECCHOHANBHEIX CTAaHAAPTOB
HanpasieHus noxroroekd  08.04.01 «CrpouTenncTBO», HANPaBIEHHOCTh  (NpodHis)
«I[IpomMbIILIeHHOe H TIpakIAHCKOE CTPOHMTE/ILCTBO: MPOEKTHPOBAHUE», «YNpaBieHHe
HHBECTHIHOHHO-CTPOMTEIbHOH  JeATeILHOCTBIO» M MOILYT  pPEKOMEHIOBAHBI K
UCIIOJIE30BAHHIO.

Peneunsenr:

JoneHnt, K.¢.-M.H;

Kagenpa MmateMaTukuy;

@axynbTeT QU3UKM, MATEMATUKH U UHIKEHEPHBIX TEXHOJIOTHIA;

AcTpaxaHCKUM rocyzapcTBeHHbl yausepceuteT uM. B.H. TaTumena

(@IBOY BO «AT'Y» im. B.H. Tarifimesay: .

/C.A. 3axapos/




MuHHCTEpPpCTBO 00pa30BaHUiA M HAYKH AcCTpaxaHCKO# o0aacTu
Il'ocyaapcTrBeHHoOe OHaAKeTHOe oOpazoBaTelbHOE YYPexIAeHHeE
AcrpaxaHckoil obmacTm Bhicmero obpa3zoBaHusd
«AcTpaxaHCKHH rocyIapcTBeHHbIH apXHTEKTYPHO-CTPOHMTEJAbHBIH

YHHBEPCHTET»
(FrBOY AO BO «ATACYVY»)

OUEHOYHBIE U METOJUYECKHUE MATEPHUAJIbI

HaunmeHoBaHHE JHCHHILIHHEBI

[IpuknanHas MaTeMaTHKa
(VKazvlgaemcs HAUMEHOBAHUE 8 COOMBEMCMEUY C y4ebHbIM NIaGHOM)

Ilo HAMNPAaBJECHHK MMOAT0TOBKH

08.04.01 «CTpouTenbcTBO»
(ykazvigaemcs HauMeHo8anue Hanpasnenus nodzomoexu ¢ coomgemcmeuu ¢ PIOC BO)

HanpagJieHHocTh (Mpodub)

«[IpOMBIIUIEHHOE W IPaXKIaHCKOE CTPOUTEILCTBO: IPOEKTHPOBAHUEY
«YnpaBieHUe HHBECTHIIMOHHO-CTPOUTENbHON NeATEIbHOCTRION
(Ykazvieaemcs HAUMeHOB8AHUE HanpaeieHnocmu (npoguis) 6 coomeememeuu ¢ OIIOI)
Kadeapa

CucTeMbl aBTOMATH3UPOBAHHOTO TPOEKTHPOBAHUS U MOJIEIHPOBAHHS

Ksanudukauns BeITYCKHUKA MA2UCHD

Actpaxanb — 2024
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OOLEHT, K.(b.-M.H. i /K JI. SIxcybaen/
(3aHMMaeMan JOKHOCTS, ¥ (moanucs) W0 .
YUEHAA CTENEHb M YHEHOE 3BaHNE)

OueHo4HbIe ¥ METONMIECKHE MATEPHAIBl PACCMOTPEHBI M YTBEPKAEHEI Ha 3aceIaHuy Kabenps!

«Cucmemvl a6MOMAMUZUPOBAHHO20 NPOEKMUPOBAHUS. U MOOCTUPOEAHUSLY

nporokonNe _ 9 ot 15.04.2024 r.

H.o. 3aBemyroniero kadenpoit @/ /B.B. Cobonesa /

(noxfnuce) U.0. O,

CornacoBano:

[Npencenarens MKH «CTpouTeancTBOY
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Crp.
OneHouHble H METOAUIECKHE MATEPUAIIBI U POBENCHUS TEKYIEro KOH-
TPOJIst YCIIEBAEMOCTH 1 IIPOMEKYTOUHOM aTTecTaliy, 00yJaromuXCcs o
4
[Iepedens KOMIETEHIMH C YKa3aHHUEM 3TaoOB HX GOPMUPOBAHUS B
IIpOLeCcce OCBOEHUS 00pa3oBaTeNbHON IPOTrPaMMEI 4
Omnucanye nokazarelieil ¥ KPETEPUEB OLEHUBAHKS KOMIIETEHIIUH Ha
Pa3sIMYHEIX 3Tanax ux GOpMUPOBAHHUS, OIMMCAHKE KA OLCHHBAHUS
[Tepeuenb OLIEHOYHEIX CPEACTB TEKYIEr0 KOHTPOJIS yCIEBAEMOCTH 4
Onucanue noxasareneil ¥ KPUTEPHUEB OLICHUBAHUS KOMIIETEHIMHN 10 JHC-
UHIUTHHE Ha Pa3sIMYHBIX dTanax ux GopMHUpoBaHHUs, ONHUCAHME IIKAJI OLle- 8
14
Tunossle KOHTPOILHEIE 3a/laHHs WA WHEIE MATEPUANIEL, HEOOXOMUMBIE IS
OLICHKM 3HaHHH, yMEHUH, HABBIKOB, XapaKTEPU3YIOIIUX 3TaIlbl YOpMUPOBa- 14
HUYs KOMIIETCHIIMH B IPOLECCE OCBOEHHS 00pa30BaTeIBHOM IPOrpaMMBL
Ilepeuens 1 XapaKTepUCTHKY IPONEAYPHI OLIEHUBAHHS 3HAHMH, YMEHMIA, 13
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1.2.3. llxana oneHHBaHHA

YpogBeHsb H0cTHXEHU Otmerka B 5-0aiabHOH mKaje 3agTeno/ He 3a4TEHO
BBICOKHH «S»(oTIU4HO) 3a4TEHO
MPOABUHYTEIM «4»(xopo1o) 3a4TEHO

TIOpPOr OBBIH «3»(yAOBIETBOPUTENBHO) 334YTEHO

HUKE TIOPOTOBOT0 «2»(HeyIOBIIETBOPUTEILHO) HE 3a4TEHO

2. TunoBble KOHTPOJIbHbIE 32JaHUS WJIH MHBIE MaTepPHAJIbI, HEOOXOMHMbIE ISl OLEHKH
3HAHMIH, YMeHHH, HABBIKOB, XapaKTepH3yIOIIHe 3Tanbl GOPMHPOBAHAS KOMIETEHIHH B
nmpoiecce 0CBOeHHsI 00pa3oBaTeJLHOH HPOrPaMMBbI

THUIOBBIE 3AJAHWUS JIJISI IPOBEJIEHMUS IPOMEXYTOYHOM ATTECTAIIMM:

2.1.3ager

a) munoswle gonpocel U 3a0anus k savemy. (Ipunoscenue 1).

8) Kpumepuu OYeHUBAHUs

IIpu onenke 3HaHHH HA 3a9€TE YIUTHIBACTCS:

1. VYpoeens cHOpMUPOBAHHOCTH KOMIIETECHITHH.

2. YpoBeHb YCBOCHHS TEOPETHYECKUX IIOJOMKEHUH NUCIMIUIMHEL, MPaBHIBHOCTE (HOPMYIIH-
DOBKH OCHOBHBIX ITOHSTHH U 3aKOHOMEPHOCTEH.

YposeHs 3HaHUS (aKTUIECKOro MaTepuaia B 06beMe IporpaMMEL.

Jloruka, cTpyKTypa ¥ TpaMOTHOCTE H3JI0JKEHHS BOIIpOCa.

YMeHue cBg3aTh TEOPHUIO C IIPAKTHKOM.

oL oA W

Vmenue nenatsh 0000IIeHNS, BEIBOIEL

Ouenxa KpnTepun onenku

OTBeTsl Ha MOCTABNEHHBIE BOMIPOCH! M3JIATAIOTCS JIOTHIHO, HOCIEI0BATELHO H
He TpeOYIOT JOMONIHUTENBHBIX M0sICHeHU . [10IHO pacKphIBalOTCS NPUYMHHO-

1 OTtnuaHO CJIe/ICTBEHHbIE CBA3M MEXKIY ABICHHAMH U coObiTHaMHA. JlenaroTcs 000cHOBaH-
Hble BbIBO/IbI. JIeMOHCTpUPYIOTCS TTyOOKHe 3HaHuUs 6a30BBIX HOPMATHUBHO-
paBoBbIX aKkToB. CobMoaarTCd HOPMBI JTUTEPATYPHOH peyH.

OrtgeTrl Ha OCTAB/IEHHBIE BONPOCH! M3JIAraloTCA CUCTEMAaTH3UPOBAHO U TIOCie-
JIOBATENBHO. ba3oBkIe HOPMATHBHO-IIPABOBBIE aKTHI HCIIOIB3YIOTCA, HO B HELO-
cTaTo4HOM 0OBbeMe. Matepraln usnaraeTcs yBepeHHO. PacKphIThl IPUHHHHO-

2 |Xopomo CIIE/ICTBEHHBIE CBA3M MEXY ABICHUAMMU U COOBITHAMU. [[eMOHCTpHpYeTCS
YMEHHE aHaIM3MpOBaTh MaTepHall, OIHAKO He BCE BBIBOJbI HOCAT apryMEeHTH-
POBaHHBIN W I0Ka3aTelbHbIH xapakrep. CoOMOAal0TCs HOPMBI JIUTEPATYPHOM
pedu.

JoryckaroTesa HapyIlleH!s B IOC/IEN0BaTEIbHOCTH H3TOKeH s, FiMeroTest
YTIOMHHaHHUs 00 OTAENbHBIX 0a30BBIX HOPMAaTUBHO-TIPABOBBIX akTax. HemonHo
3 Ynoenereo- PAacKpBIBAIOTCS IPUYMHHO-C/IEICTBEHHBIE CBA3U MEXK/Y ABJIECHUAMH U COOBI-
pUTENBHO THAMH. JJeMOHCTPUPYIOTCS OBEPXHOCTHBIE 3HAHUA BOIPOCA, C TPYIOM pe-
LIAFOTCS KOHKpPETHbIE 3a1a4u. MiMeroTes 3aTpynHeHus ¢ BeiBogamu. Jlomyc-
KaroTCs HapyLIeHUs HOPM JIMTEPATYPHOM pedn.

Ma’TBpHa.]'i H31araeTca HEMmoC/IE€I0BaTebHO, CGHB‘-IHBO, HE MNpeacTaBnsaACT Omnpe-
JIeIeHHOH CHCTeMBI 3HAHUMH Mo aucuuIuiHEe. He PaCKpLIBAKOTCA NPUYHHHO-
CJIEACTBEHHEBIC CBA3H MEXKITY ABICHHUAMH H cobprTiamu. He NpoBOOMTCA aHa-

Heynosnergo
PHTENEHO
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nu3. BeiBoael OTCYTCTBYHOT. OTBeTHI Ha JOTIOJTHUTE/ILHBIE BOIIPOCHI OTCYT-
CTBYHOT. HMeroTes 3aMeTHBIE HapyueHHsA HOpM nm‘epa‘rypHoﬁ peyH.

3auTeHo

BricTaBnseTcs MpH COOTBETCTBUM NTapaMeTpaM IK3aMEHAlHOHHOH IIKaJIbI
Ha YPOBHAX «OTIMHYHO», «XOPOLIO», (YIOBJIETBOPHTENLHOY,

He zauteHo

BricTaBnsercs IIpH COOTBETCTBHH NapaMeTpam 3K3aMEHALlMOHHOHN KAkl HA
YPOBHE «HEYIOBIETBOPHUTEIIEHOM.

THUIIOBBIE 3AJJTAHUA 1JIs1 IPOBEJAEHUS TEKYIIIETO KOHTPOJIA

2.2. Konrpoasnas pabora

a) munoswie 3adanus k KonmponLHot pabome. (Ilpunoscenue 2).
6) xpumepuu oyenusanus

Brmonnsercs B mucsMerHOHM hopme. [1pn oneHke paGoTsl CTYIEHTA YUUTHIBACTCS:

1. IIpaBrisHOe pacKpEITHE COEPIKAHAs OCHOBHBIX BOIIPOCOB TEMEL, IIPABUIBHOE PEIeH e 3a1ad.
2. CaMOCTOATENBHOCTD CyXASHUMH, TBOPIECKAHN TIOIX0/, HAYIHOE 0GOCHOBAHUE pacKpheIBaeMOi
npobIeMEL.
3. IlpaBAIbHOCTE MCIIONB30BAHMS LIATAT (€CITH 1UTATA IPHBOLUTCS AOCIOBHO, TO HANO B3STh €6 B
KaBEIYKH U YKa3aTh HCTOYHMK C yKa3aHueM Gamuinyu aBTopa, Ha3BaHWs IPOM3BEICHHUS, MECTa ’
ropojia U3aHusl, TOMa, YaCTH, aparpada, CTpaHuIs!).

4. Hanmuue B KoHIIe pabOTHI OJIHOTO CITMCKA JTATEPATYPE

Ne i/m

Ouenka

Kpurtepun ouenku

1

OtnuyHo

Crynent BemonHmn paboty 6e3 omubok U HeIOUETOR, JOMYCTHI He
Honee omHOro HemoueTa

Xopomuio

CryneHt BbinoiHKUI paboTy TONHOCTEIO, HO JOMYCTHII B Hel He Gojee
OJIHOH Herpy0oi OMMOKY U OHOTO HeJoYeTa, Wik He Gornee ABYX
HE/104ETOB

L

VY I0BNIETBOPUTENEHO

CTyZaeHT NpaBUIEHO BBIMOIHII HE MEHEE TI0JIOBUHEI PAGOTHI WK JIOITy-
cTunl He Bostee AByX rpyOBIX OmHUOOK, Mk He Golee omHOM rpy6oii 1
OIHOH Herpy6oii omMOKK U OMHOrO HeJ0YeTa, HiIK He Goee JBYX-TpeX
HErpyOBIX OIMOOK, MK OJHOM Herpy60it OMMOKH M TpeX HE09EeTOB,
WK TIpH OTCYTCTBUH OMIKOOK, HO TIPH HATUYUM YETHIPEX-TIATH HeJ04e-
TOB, IJI0XO 3HAET MaTepHall, JOIyCKaeT HCKaXKeHHe (HakToB

HeynosnerBopurensHo

CTyzeHT 1omycTus Ykeno omuboK 1 HeXOUETOR NPEBOCXOIAIIEe HOp-
My, TIpH KOTOPO# MOXET OBITh BBICTaB/ICHA OLIEHKA «3%, WIH €CITH Npa-
BUJILHO BBITIOJIHHMII MEHEE TIOJIOBUHEI paboTh

3ayTeHo

Boinosnneno npasuimsHo He Meree 50% 3ananuii, paGota BEINOTHEHA TI0
CTaHAapPTHOM WJIM CaMOCTOATENBHO Pa3paboTaHHOM METOMKE, B OCBE-
IIEHUY BOTIPOCOB HE COAEPIKUTCS IPYOBIX OMIUOOK, 110 XOIY PelieHHs
CZeNaHbl apryMEHTHPOBAHHBIE BHIBOIBI, CAMOCTOATE/IEHO BEITIONHEHA
rpaduyeckas 4acTs paboTsl

He 3auteno

CryzeHT He cripaBuIcs ¢ 3aaHKeM (BBINOJHEHO NPAaBHIBHO MeHee 50%
3a/laHis BapUAHTA), HE PaCKPBITO OCHOBHOE COIEpIKAaHKE BOIIPOCOB,
MMEIOTCS IpyObIe OIIMOKH B OCBEMIEHUH BOTIPOCA, B PEIICHUH 33134, B
BBITIOJTHEHHH padU9IecKof 4acTy 3a/JaHus M T.1., 4 TAKKE BHINONHEHA
HE CaMOCTOSTENEHO,
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2.3. Tect

@) munogeie 60NPOCHL K 6XO0HOMY Mecmy, K unoz060my mecmy. IIpunosicenus 3,4.

8) Kpumepuu OYeHUeaHusl

[Ipu OlEHKe 3HAHUH IO pe3yIbTaTaM TeCTOB YU TBIBACTCH:

1. YposeHs chOpMEPOBAHHOCTH KOMITETECHITAHA.
2. YpOBEHD YCBOGHHS TEOPETHYECKUX MONOKEHHH IHUCIMILIMHEL, NPAaBHIBHOCTS (Qopmy-
JMPOBKA OCHOBHBIX IOHSTHI 1 32aKOHOMEPHOCTEH.

. Vporens 3HaHus (BaKTHIECKOro MaTepuana B 00beMe IPOrPaMMBl.

. YMeHue CBSI3aTh TEOPHIO C MPAKTUKOH.

3
4, Jloruxa, CTPYKTypa ¥ TPaMOTHOCTH M3JI0KEHHUS BOIIPOCa.
5
6

. Ymenue nenats 0600IIeHUS, BEIBOEI.

Ne Ouenxa

Kpurtepnun onesku

1 |Otnuyno

€CJTU BBITIONTHEHBI C/IEYFOIIHE YCIOBUS:

- JlaHbBl IPaBUIbHBIE OTBETHI HE MeHee ueM Ha 90% BompocoB TecTa, uc-
KJTI04ast BOTIPOCHI, HAa KOTOPBIE CTYASHT JOJDKEH JaTh CBOOOHBIA OTBET;
-Ha BCE BOTIPOCHI, MPEAToaralouye cBo00IHbIH OTBET, CTYIEHT Jall I1pa-
BHITBHBIH U TIOJIHBINM OTRET.

2 |Xoporuo

€CJTY BBITIONHEHH! CIeAYIOLINEe YCIIOBUS:

- JIaHBl IPaBUJIbHBIE OTBETHI HE MEHee 4eM Ha 75% BOIPOCOB TecTa, Uc-
KITFOYast BOTIPOCKI, Ha KOTOPBIE CTYEHT JIONKEeH JIaTh CBOOOIHBIH OTBET;
- Ha BCE BOMPOCHI, TPe/ITIoIararoIie CBOOOIHbIH OTBET, CTYJEHT Jail
NPaBUJILHBIN OTBET, HO JOMYCTHW HE3HAYMTEIbHBIE OIHMOKY | He MoKa-
3a]1 HeOOXOIMMOM TMOJTHOTEI,

3 |YOoBneTBOPUTENEHO

€CIIY BBITIONIHEHBI CIIIYIOIIME YCIIOBHU!
- JlaHBl IPAaBHJIBHBIE OTBETHI HE MeHee 4eM Ha 50% BONpPOCOB TECTa, MC
KJTIOYasi BOTMPOCHI, Ha KOTOPBIE CTYIEHT NOJDKEH JAaTh CBOOOJHbIH OTBET;
- Ha BCE BOMPOCHI, MPE/IIoararoliie CBOOOIHbIM OTBET, CTYAEHT Jall He-
MPOTHBOPEYMBHINA OTBET, WM [IPU OTBETE JOIMYCTHI 3HAYUTEIbHBIE HE-
TOYHOCTH M HE I10Ka3aJl IOJIHOTHI.

2  |HeynoBneTBOPUTENLHO

€C/IM CTYJAEHTOM He BBITIOJIHEHEL YCIIOBUA, MPEANONararonye OLeHKY
«Y IOBNIE TBOPUTEIILHO.

4  |3ayteHo

BricTasnsercs MpH COOTBETCTBHH MapaMeTpaM 3K3aMEHallMOHHON
LIKAJTbl HAa YPOBHAX «OTIIHYHO», «XOPOIIO», KYIOOBIECTBOPHUTENBHOY.

5 |He 3auyreHo

BricTaBnsgercs IpH COOTBETCTBHH IiapaMeTpam SK3aMEHAallMOHHOH
IOKaJbl HA «Hey,qome‘mopm‘enbﬂo»
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2.4. 3amuTa 1adopaTopHoii paboThI

a) munogeie 3a0anus k rabopamopueim pabomam. Ipunooicenus 5;

8) Kpumepuu OYeHUBAHUSL.

ITpu omeHke 3HaHMM Ha 3alIATE 1aOOPATOPHOH paboTe yIUTHIBAETCS:

1. VYposens copMUPOBaHHOCTH KOMIIETEHIUH.

2. VPOBCHB OCBOCHHA TCOPCTHYCCKHX TIOJIOKEHHUH IHCIUIIIIMHEL, IIPaBHIIBHOCTE CbOp-

MYJTHPOBOK.

8]

YpoBeHs 3HaHUs (PaKTUYECKOrO MaTeprata B 00beMe IIporpaMMEL.

4. Jloruka, CTpyKTYpBI M TPAMOTHOCTH H3JI0KEHHs BOIIpOCa.
5. YMeHHe CBs3aTh TEOPHIO C MPAKTHKOM.
6. Ywmenwue nenats 0000IIEHHS, BEIBOIEI.
Ne
Sl Ouenxa Kpnrepun onesnxn
1 - CTyZeHT NpaBUIbHO Ha3bIBAET METOJ MCCIEOBAHNS, PABUILHO Ha3hIBAET
THTHO npubop, NPaBUIEHO NEMOHCTPHPYET METOJ MCCIEOBAHMS/ U3MEPEHHH,
NPaBUNILHO OIIEHUBAET Pe3yJIbTAT.
2 o CTyZeHT paBIILHO Ha3BIBAET METOJ MCCIIEAOBAHNUS, NPABIITEHO HA3BIBAET
OpoIo npudop, AOMYCKaeT AMHUYHbIE OMMOKH B J€MOHCTPAlMM METONa MCCie-
JOBaHKA/M3MEPEHUS 1 OLICHKE ero pe3yJibTaTos.
3 Vioenersoputens- |CTYACHT HENPaBUNBHO Ha3bIBAET METOJ| MCCIIEHOBAHKS, HO TIPH JIA€T Tpa-
HO BWIBHOE HazBaHue npubopa. Jlonmyckaer MHOXECTBEHHBIE OIIMOKU B Je-
MOHCTpALM{ METOA UCCIIEOBAHMS/ U3MEPEHHS U OLICHKE €r0 Pe3yJIETaToB.
4 HeynoeneTsopy- CTyAeHT He MpaBWIBHO Ha3hIBAET METOJ MCCIIENOBaHMS, MHAET HE MNpa-
TENBHO BWJIBHOE Ha3BaHue mpubopa. He MokeT NMponeMOHCTpHpOBATE METOM, MC-
CJIE/IOBaHNMA/M3MEPEHNS, A TaK XK OLIEHUTh PE3YIIBTAT.
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3. Ilepeuens W XapaKTePHCTHKY NpOUEIyPH! ONEHHBAHHUSA 3HAHUI, YMeHHH, HABLIKOB, Xa-
PAKTEPU3YIOINX 3TANbI POPMHPOBAHKS KOMIIETEHIHH

TIpomenypa NpOBEIEHMs] TEKYLIEro KOHTPONIS YCIEBAaEMOCTH W IPOMEKYTOYHOH aTTECTAlUH,
00YYarOIUXCS IO QUCIUIUTHHE perIaMeHTUPYETCs JIOKATbHEIM HOPMAaTUBHBEIM aKTOM.

Ilepeuenb U XapaKTepUCTHKA MPONEAYPhl TEKYIEro KOHTPOJIS U NPOMEKYTOUHOH aTTeCTAlHH

o JTHCHHIIVIHHE

HepHOIlH'-lHOCTb H

110 OKOHYAHWUH U3yYe-
HHA THCLHITJIHHEL

HaumeHnosanue
cnoco® npoeesenns | Buabl BhICTaBAsSeMBIX
Ne | omenounoro ®opma y4uera
nponeaypsl OleHHBA- OLEHOK
cpeacTsa
HHS
Pa3 B cemectp (cornac-
HO yueOHOMY MaHy BenomocTs, 3a4eTHas KHHXKA
1. 3ager Y i ), 3a4TeHO/HE 3aUTEHO s : .

nopTdonuo

KontpoasHas
2.
paboTa

CucremMaTHueCcKH Ha
3aHATUAX (07159 OUHOH
bopmbl 00yHeHuUS);
[To mepe BBINIOTHEHNS
(nns1 3204HOM (HOPMEI
o0y4eHus)

ITo naTubanabsHOH mKa-
JIe WK 3a4TeHO/He 3a-
YTEHO

XKypHan ycrnieBaeMoCTH TIpero-
Japareis (U1 O4YHOHU GOpMEI
o0yueHus);

TeTpans mist BEINONHEHHS KOH-
TPONBHBIX paboT (714 3204HOM
dbopms! 0OyueHus)

3 TecTnl

BxopHo# TecT B Hauae
cemecTpa.
HTOorogelii TecT B KOHIE

cemecTpa.

[lo naTubamneHOM mKa-
JIe HIIH 3a4TEeHO/HE 3a-
YTEHO

KypHai ycrieBaeMOCTH TIperno-
JlaBarens
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11

12.
13.

14.

15.
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Ipunoxncenue 1

Bonpoce! n 3apanus k 3auery
OIIK-1.4, 2.4 3name.

Pemmts onTumusanmonsyio 3anauy muHeHOrO TPOrpaMMUPOBAHHUS C IOMOIIBIO BCTPOEH-
HBIX (DYHKIHMH MaTeMaTH9eckoro makera Markan: Given-maximize, Given - minimize.

YKa3aTh CBS3b ONTUMH3AIHOHHBIX CBOKCTB IIe/IeBOi (byHKIMH ¢ HanpaBiIeHUEM ee rpagu-
€HTa B rpauuecKoi 3asade TUHEHHOTO [IPOrpaMMHUpPOBaHUA?

OnTHMHU3aIHOHHEIA CMEICI CHMITITEKC MeTO A, 3HATh aBTOpa CHMIIJIEKC METOA - COBETCKO-
ro akanemuxa JL.B. KantopoBnua, naypeara Hobesesckoit npemuu 1975 rona «3a Bxian B
TEOPUIO ONTUMATIBHOTO PACIPENIeICHUS. PECYPCOBY

PeliTs ONTHMH3aIMOHHEE 3a1aYH C IIOMOLIBIO IIOVICKA PEIEHUU nakera EXEL.

OIIK-6.6. 3names.

QyHIaMEHTAIBHEIE OCHOBEL TEOPUH M BEPOSTHOCTH ¥ CTATHCTHKIA: GynKIHM pacnpenene-
HH3, INIOTHOCTD pacTIpe/IeICHus, CITyqaiHble TOUKHU. [[pUBE/IMTE XapaKTePUCTHKH Helpe-
PBIBHOH CIyJaifHO BETMYMHBI PABHOMEPHO PAaCIIPENEIEHHOM Ha OTpe3Ke.

OCHOBBI CTATHCTHICCKOr0 MOJIEIMPOBAHKS | TJIABHYIO JUCKDPETHYIO BETHUHHY, JIeKallyIo B
OCHOBE BCEX METOJIOB CTATUCTHYECKOTO MOAEIMPOBAHHSL. JIUCKPETHAS PABHOMEPHO pac-
TIPCLCNCHHAsA Ha OTPE3Ke CllydaliHas BenudnHa. JJaTaik paBHOMEPHO paclpeeeH ol Ha
OTPE3KE CIly4alHOM BelMunHEI runif B MaTeMaTuueckom maxkere Matkan, CBONHCTBA ero.

OIIK-2.3. 3name.

meton Monte-Kapio, kak 0CHOBHOM MeTOn CTaTHYECKOTo MOJIEIMPOBaHUs. Briuncienue
nnomanei meronom MorTte-Kapro.

Berumcrienne JBOMHEIX HHTETPAIOB METOIOM Moste-Kapio.

Brraucnenue 065eMOB MeTOIOM Momute-Kapio.

Brrunciieane TPORHBEIX HHTETPATOB METOIOM Monte-Kapio.

OITK-1.2, 3name.

AnddepernuansHbie ypasHeHHs Kak OCHOBHOM METON MOJICTHPOBAHUS U CTATUKH U IHHA-
MHKH JBHKYLIHXCS 0OBEKTOB.

Cmonenuporats B qudbepeHuHabHbX YPaBHEHUAX H3THOHYIO OCh TOHKOH Galky.
3anaiiTe rpaHUYHEIE yCIIOBHS B AHDDEPEHIMATEHOM YPaBHEHHH U3rHOHON ocH Ganky B
Ciy4ae, Korna Oayka 3aKperieHa apHUPHO.

3analite rpaHmdEBIe yCroBUS B nH((GepeHIHaTEHOM YPaBHEHUH U3rHOHOM ocu Ganku B
cmydae, Koraa 0alika 3aKperiesa KecTKo.

Kaxum 06pazom cMozmenupoBaTs TOUCHHYIO Harpy3Ky Ha Oaiky, 9To6s! auddepernmansHoe
YPaBHEHHE MOKHO OBLIO PEIIUTE C IOMOLIBIO BCTPOSHHEIX ¢ynKnuit Markama?
Peanmusarms passocTHOro Metona Pynre-KyrTa Ha Markaze ¢ moMomsio naneu [Iporpam-
MHPOBaHHS. V] CpaBHEHHS HTOTOB BEIYHCICHUH ¢ PaGoTOH BCTPOEHHOMN (byHKIMEH MaTeMa-
TUYECKOro rnaxera Markap.

19



i
18.
19.

20.
21.

OIIK-1.3. 3namsp.

ITpo6aema YCTOHIHBOCTH H CXOAUMOCTH Pa3sHOCTHBIX METO/IOB Ui MPUOJIMKEHHOTO perie-
uus auddepeHIMaTEHBIX YPaBHEHHH B 4aCTHBIX IIPOM3BOIHBIX.

MeTo/ KOHEUHBIX 2JIEMEHTOB IS PELIeHUs KpaeBol 3amayn 11 OOBIKHOBEHHOTO HEOIHO-

POIHOTO NMHHEHHOro JuddepeHHanTbHOrO ypaBHeHN s,

[IpoGrema BeiGopa mpoOHBIX QYHKIHH A1 METO/a KOHEYHEIX 3JIEMEHTOB.

Omucanre MeToa KOHEYHEIX 3JIEMEHTOB B IBYMEPHOM M TPEXMEPHOM CIIyyYasX.

I[Tpo6iema TPHAHTYIIIAK I HECTaHJAPTHBIX 06acTel B IBYMEPHOM ¥ TPEXMEPHOM CIIy-
qafax.
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Ilpunoscenue 2

KonTpoasnas pabora
«/ImHeliHoe MPOrpaMMupOBaHHe, ONTHMH3AIMS, PErPeccus, CIIaiHbD

OIIK 1.4. Hmemb nagoixu.

3amayga 1. OnTaMusanus. JluneitHoe mporpaMMUPOBaHHUE.
OIIK 6.6. Hmemb HagbiKu.

3apmada 2. MatemaTuyeckasi CTaTUCTHKA. PerpecCHOHHBIN M UCIICPCUOHHBIN aHaIU3.

OIIK 1.2. Hmems naguixu.

3agaga 3. Pa3HOCTHBIE (CEeTOYHBIE) METOXB! NPUOMIKEHHOTO pemeHus nuddepeHIHaTbHEIX
ypaBHeHuld. Meron Pyure-Kyrra.

OIIK 2,3, 2.4. Hmemb HasoiKU.

3amava 4. MaremaTHyeckas CTATHCTHKA. MeTton MOHTG*KapHO KaK OCHOBa MCTOIOB CTAaTHCTH4YC-
CKOT'0O MOOCITHMPOBAHKA

OIIK 1.3. Hmems HagwiKiL.

3apaya 5. Cnnaiinsl. [locTpoeHre o1HOMEPHOrO CIIaiiHa.

3amanue 1. Ontumuzanus. JIunelHoe nporpaMMEpOBaHHe.
Pemrenue n8ymepHO# 3ajaunl THHEWHOTrO MPOrpaMMUPOBaHUS IpadUIecKiM crocoboM.

IlocTanoBKa 3a1a49m.

OO6nacTs DONYCTHMBIX 3HAUCHHH — MHOTOYTOJIBHUK 38IaHHEIH, KOOPAMHATAMHY BEPIIUH.

Ilenesas pynxnus umeet Bun: f (x, v) = y — kx. Tpebyercs HalTH MakCUMAIbHOE 3HAYCHUE IIe-
NeBO# QYHKIMH B CaMy TOUKY MaKCUMyMa (Xymax; Yimax ). PE3YIBTATEL JOIDKHEI OBITH IIPO-
BEPEHEL

Pabora nomxkna BemonHaTecs B nakete Mathcad u B makere EXEL.

[Topsanox BemonHerns pabots B nakerax Mathcad umua EXEL:

BapuanTsl 3aganuii U onncaHue 3aIaHUAI.

3anayga 1. Onrumusanus. JluneitHoe mporpaMMUpOBaHUe.
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Bapmanr 1A. Bapuanr 1b.
0 0 0 0
9 0 9 0
13 7 14 7
X= 12 ¥ = 15 sk=—6; | X = 9 ;Y = 15 sk=-7
4 13 5 12
0 8 0 “
Bapuanr 2A. Bapuanr 2b.
0 0 0 0
7 0 10 0
12 7 14 7
X = 9 ¥ 1t k=4 | X 10 ¥ 15 sk = —4;
1 13 4 12
0 6 0 7
Bapuanr 3A. Bapuanr 3b.
0 0 0 0
7 0 8 0
1z 7 14 7
X = 9 ;Y = 15 k=4 X = 12 ;Y = 15 k=6
1 13 5 12
0 6 0 5
Bapuanr 4A. Bapuanr 4b.
0 0 0 0
o2 0 8 0
14 7 14 7
X = 10 oY = 15 k=1 X = 19 ;Y = 1t k=6
5 13 5 12
0 6 0 5
Bapuanr SA. Bapwuanr 5b.
0 0 0 0
9 0 8 0
12 7 14 7
X = 9 ;Y = ic k=4 | X = 7 ;Y = 1t sk =-=5;
5 13 1 12
0 7 0 4
Bapuanr 6A. Bapuanr 6F.
0 0 0 0
10 0 9 0
12 7 13 7
X = 11 ;Y = 15 k=-3; | X = 13 oY = 15 k= =2
6 13 1 12
0 7 0 8
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Bapuant 75.

BapuanT 7A.
0 0 0 0
6 0 10 0
14 7 13 /4
X . 3 ¥ 15 sk=—=5 | X = 11 ¥ = 15 i = —1;
5 13 4 12
0 4 0 8
BapuanT 8A. Bapuanr 8B.
0 0 0 0
10 0 8 0
13 7 13 7
X = a ;Y = 15 k=—7|X 9 Y= it k=1
4 12 3 8
0 4 0 8
BapwuanT 9A. Bapwuant 95.
0 0 0 0
8 0 10 0
13 7 i3 v
X = 9 Y= 15 k=1 [ X = g ¥ = 1t ik=-7;
3 8 4 12
0 8 v 0 4
BapuanT 10A. Bapuanr 10B.
0 0 0 0
10 0 6 0
i3 7 14 7
X = 11 s ¥ = 15 H=E—1| X= . Y = 15 ik = —5
4 12 5 13
0 8 0 4
BapmanT 11A. BapuanTt 115.
0 0 0 0
9 0 9 0
13 7 12 7
X = 13 Y= 15 sk=—21] X 9 ;Y = 15 k=4
: | 12 5 13
0 8 0 i
Bapuant 12A. Bapuant 12F.
0 0 0 0
8 0 9 0
14 7 12 7
X = 7 1Y = 15 ck=—h;| ¥ = 9 ¥ = 1t k=4
1 12 5 13
0 = 0 7




3anaya 2. MaremaTruecKas CTaTHCTHKA. PerpecCHOHHBIN U IUCIIEPCHOHHEI aHaH3.

3ananue. [1o 3aaHHBIM SMIMPHYECKAM JTaHHBIM IIPOBECTH JTHHEWHBIN PErPECCHOHHBIHN
ananus. OnpenemuTs ko3¢ dunuent koppensuu. C IOMOIIBIO JUCIIEPCHOHHOTO aHAIH3a YCTaHO-
BUTH €r0 3HAaYUMOCTb.

Brruncienns mposecTy B MaTeMaTHUeCKOM ITakete MaTkas. [TocTpouTh rpad Ky B IaKeTe
Marxkan. Mcnons30Bats BCTpoeHHbBIE DYHKIUH TakeTa MaTkar.

1)  Haiitu ypaBHeHue nuHedHOM perpeccun Y Ha X.

2)  Vsobpasuth Ha rpaduKy SKCIIEPUMEHTAIBHBIE CIIyYaiiHbIE TOYKH H ypaBHEHUE TUHEHHOMN
perpeccum.

3)  Haiitu BeIOGOpO4HbIH KO3 OHITIEHT KOPPEIISAINY ¥ CAENATH BRIBOJ O HATWYHME HIH OTCYT-
CTBHH CBSI3U MEXIy TepeMeHHbIMA X 1 Y.

4)  YCTaHOBHUTH 3HAYMMOCTE KO3(QOHIHEHT KOPPENSLMH ¢ TOMOIIBIO0 KpuTepust CTHIONEHTA.

Konrponsuasa patora "Perpeccus”
KonTponbHaa paboTa COCTOMT M3 OBYX 3aMaHMI
Samanue Nel
1 BapmaHT
X, 2.1 |65 |29 (3.0 |26 |20 |14 |(6.8 |3.7

i

y, 1.4 |22 (1.7 |20 (1.7 |1.0 [05 |26 (2.1 |1.6

¥
-

2 BapWaHT
X 1.6 |1.5 |33 |41 |18 |14 |65 |55 |1.6 |5.1

y, 1.1 |06 (2.1 |24 |1.0 (04 (22 |26 |1.1 |24

3
x 3.1 |7.0 |67 |48 |19 |3.7 |13 |55 |49 (24
¥, 22 |27 (26 |23 |14 |22 (04 (24 |25 |1.5

X 64 (13 (53 |43 [1.7 |56 |29 |1.9 4.6
¥, 44 |91 (4.1 |44 |7.8 |42 |54 |68 |54 |47

L)
(@]

5 BapuaHT

1.1 |5.7 |5.7 |4.7
103 |45 |4.1 |4.5

b
Loge)
~]
w
W
o
N
—
~1
W

w0l o

Lh

v, |72 [52 |39 |94 |75

6 BapHaHT
b 46 |30 |65 |1.2 |48 |16 |46 |1.1 |69 [1.5

¥, 59 (6.7 |54 |11.1|59 |95 |56 |11.3|55 |98

X 70 |50 (72 |47 |70 |6.0 |26 |68 |74 |46
Yy, |25.8|64 |294(43 (251|12.1|0.8 |21.9(34.5|4.5
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3amaga 3. PasHocTHBIE (CETOYHBIE) METOABI NPUOIMIKEHHOrO pelIeHus audQepeHiraibHbIX

ypaBHeHui. Meron Pynre-Kyrra.

KonTponpHas paboTa CONEP>KMT IIBa 3afJaHMA. 3allaHye BLIITOIHACTCS B
MareMaTUIeCKOM ImakeTe Mathcad. PesyibraT cpaBHMBaercs C pelleHUeM
HOYYeHHEIM C IIOMOINBIO BCTPOeHHOM dhyHKIIMK T1akeTa Mathcad - dpymkimess

Odesolve

3aiaHue.

Meton Pyure-KyTThl

1) Pemute psaxknael nuddepennuansable ypaBHEHUS, BOZHUKAIOMUE B IPO(ecCUOHATIBLHON 1es-
TEJNBHOCTH € ITOMOIIBIO IPUKIAIHOTO IPOTPaAMMHOTO 00ecIedeH U MaTeMaTH4eCcKoro mnake-
Ta MaTkaz — ¢ MOMOIIBIO BCTPOSHHEIX oneparopoB Odesolve mmn rkfixed.
2) Pemmmts ¢ momompio Merona PyHre-KyTTel 4eTBEpTOro mMopsiika HCTIONB3YS IaHeN b porpam-
MHpOBaHUs nakera Martkaz.

OdopmuTs pemenue 3agadn crporo nmo 'OCTY B nporpamme Mathcad Prime,
HO He B Markane 15.

I BdpydHL

%) 2.1 |65 |29 |30 |26 |20 |14 |6.8 |3.7 |2.1
¥, 1.4 (22 (1.7 (20 |1.7 (1.0 [O0.5 [2.6 |2.1 [1.6
2 BapHaHT

x; 16 |15 (33 |41 |18 |14 |65 |55 |16 |5.1
y, 1.1 |06 (2.1 |24 |1.0 |04 |22 (26 |1.1 |24
3 BapuaHT

X, 3.1 |70 |67 |48 |19 |3.7 |13 |55 |49 |24
y, |22 |27 |26 |23 |14 |22 |04 |24 |25 |15
4 BapHaHT i

x; 64 |13 |53 (43 |1.7 |56 |29 |1.9 |3.0 |46
¥ (44 |91 |41 |44 |78 2 |54 |68 |54 |47
S BapwaHT

X, L7 |38 |78 (12 |7 |30 (11 {37 (8.7 4.7
¥y, |72 |52 |39 |94 (75 (5.8 |103 (45 |41 |45
© BapHaHT

X; 46 |3.6 |65 1.2 |48 |16 |46 |1.1 |69 |1.5
¥, |99 [67 |54 [11.1]5.9 |95 |56 |113 |55 |9.8
7 BapuaHT

X; 7.0 |50 (72 |47 0 |60 (26 |68 |74 46
Yy, (25864 [294(43 (25.1|12.1|0.8 |21.9|34.5 4.5
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8 BapuaHT

x, (160172189 |46 |29 |2.0 |13.1|17.0|7.7 |153
y, [17.7117.0|117.2|18.6|19.4|21.4|17.7|17.0|18.1|17.5
O BapuaHT

x, |25 (132|114 9.8 |3.9 150|167 {17667
y, |81 (3.6 |32 |38 |43 4 133 |32 |3.1 (48
10 BapuaHT

x, |3.7 |3.0 [2.1 |3.6 |21 (2.8 |24 (29 1.1
y, |6.0 |67 |54 53 |6.0 |61 6.7 2.7
11 BapuanT

x, |10 |18 |33 |24 | 43 |17|38 |22 |14 |16
y, |92 (-1.0}-72]-29(-13.7|-0.6/-9.8 |-1.8 |0.1 [-0.6
12 BapuasT

x, (1.0 |60 [2.0 |3.0 |40 [3.0 |50 [10.0|1.0

y, |55 |1.6 |41 |28 |33 24 121 |45 |2

13 Bapuant

x, |1.0 (2.0 |7.0 |9.0 |6.0 |10 |70 |50 |8.0 |3.0
y, 109187 |60 |7.0 |72 |11.1|77 |78 |74 |8.1
14 BapuaHT

x, |62 |84 96 |05 (2.1 |85 |88 |56 |02
y, |17 |29 |22 {32 |(-18|L1 (2.1 |1.8 (2.5 |-7.8
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3anava 4. Crunaitasl. [TocTpoerne oqHOMEPHOTO CIIIakiHa.

3ananue. Kpusas 3anana CBOMM HHTEPIOISIMOHHEIMA Toukamu. CMOJIEMPOBATE CILIAliH BTOpO-
I'0 MOPSIAKa IaKOCTH, KOTOPBIA AOCTATOYHO TOYHO IpUOIHKaCcs OBl K HCCIIeLyeMON KPUBOH.
JUiist perenys 3a/1a4u HCII0Ib30BaTh IPHKIAIHOe Obecnedenre MaTeMaTHIecKoro nakera Mar-
Kaj.

Yka3aTs NOPsIOK TOYHOCTH IIPHOIIKEHHS, €CITH HCCleayemas QYHKIHS HMEeT YeTBEPTYIO He-
IIPEPBIBHYIO TPOU3BOOHYIO.

ITocTpouTE OTHOMEPHBI! KyOHUECKHH CIIIaiiH [0 3aIaHHbIM TOUKaM.

[IpoBecTn KyOuUeckuii cruiaiin 4epes 3alaHHbIe TOUKH
BapuanT Nel BapuanaTt Ne2 BapuanT Ne3

/ 1 \ /29 1 17\ 1 17
2 11 2 / 9 / 2 / 14

3 27 3 26 3 17
4 28 4 0 4 5
5 4 5 5 5 10
6 23 6 22 6 3
=17 Y= 2 =17 [¥=] 18 =l 7 Y=z
8 17 8 12 8 6
9 37 9 13 9 1
10 21 10 24 10 0
11 18 11 9 Ll 25
12 \13 \12 6 \12 \16
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IIpoBecTH Ky Oudeckuil CIUIafH Yepes 3a/laHHble TOYKW. Bapuant No3

3amaua 1 3agayga 2 3agaya 3

X Y X Y X Y
1 3 1 6 1 28

2\ | (1) | [2\ | [\ | [2)\ |[51)

3 4 3 7 3 24
4 A5 4 25 4 27
5 9 5 36 5 22
6 16 6 36 6 21
7 25 7 6 Vi 9
8 18 8 s 8 19
9 23 9 BT 9 26
10 34 10 23 10 24
11 24 11 10 11 31
12 \22 \12 \14 \12 \39

IIpoBecTu KyOudecKui cIUIaiiH depe3 3aaHHble TOYKU. BapuanTt Neb

3ajayga 1 3amada 2 3anada 3
X X Y X ¥
1 ¥ 1 9 1 17
2\ | [2\ | [(2\ | [\ | [2) | [9)
3 9 3 36 3 26
4 24 4 3 4 0
5 23 B 6 5 5
6 19 6 3 6 22
7 29 7 8 7 18
8 24 8 0 8 12
9 32 9 4 9 13
10 23 10 12 10 24
11 36 11 1 11 39
\12 \29 \12 \7/ \12 \6
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Hpunoxncenue 3.
Bxoanoii TecT

AnddepenumanbHEIM ypaBHEHIEM IEPBOTO MOPSIKA OTHOCUTENHHO HEM3BECTHON (QYHKIHH
y(x) Ha3pIBaeTCs ypaBHEHNE BHIA:

1) F,y)=0 2) F(x)=0
3) Flx,y)=0 4) x?*+y%=5

Obmmym pemenneM nu(hepeHIMAILHOTO YPaBHEHHS HA3EIBASTCS:

1) Bce pemenus.
2) OpHo pelnenue.
3) [lBa perenus.
4) Tpu pemenus.

YacTHeIM permeHneM i GepeHnHansHOro ypaBHEHNS Ha35IBACTCH:

1) Bce pemenus
2) Opsxo peureHwue.
3) [lpa perienns.
4) Tpu peuienus.

Hubdepennuanrsaoe ypaBHeHne HassBaeTcs 3anaueli Komm, ecnu

1) He 3angans! HaYabHEBIE YCIOBUS.

2) 3apmaHBl HAYATBHEIE YCIOBUSL.

3) DbespasnudHO 3aNaHBI WIIH HE 3a1aHbl HAYaIbHEIE YCIOBHS.
4) 3anaHbl TOJIBKO HYJIEBBIE HAYANLHEIE NaHHEIE,

Anpdepennmansroe ypaBHEHNE HA3EIBACTCS YPABHEHHEM C Pa3IeFOIIMMCS ITepeMEeHHBIMI,
CCIIH:
1) IlepemenHsie X,y MOXKHO OTAETHTH APYT OT APYra TaK, YTOOBI OHH OKA3aIHCh 110 Pas-
HBIE CTOPOHBI OT 3HAKa PaBEHCTBA.
2) IlepeMeHHYIO X MOXXHO Pa3/IeNIHTh Ha IEPEMEHHYIO Y.
3) IlepeMeHHYIO y MOXKHO pas[eluTh Ha TIEPEMEHHYIO X.
4) IlepemeHHYIO ¥’ MOMKHO OTHEINTH OT NMEPEMEHHOH X.

dx dy
Pemute nuddepernuansaoe ypaBHEeHHE C pa3aeIISIOIMMCS IEPEMEHHBIMH: A
%6 2 25 73
—+C=—= 2) — ==
1) z + 3 ) 2 2] 3
%5 y3 %7 y?
—+C == — ==
3) - 3 4) - + € 5
dx dy
Pemnre nuddepernuanbaoe ypaBHeH e ¢ pasaeSrOIuMes TePEMEHHBIMU: i
%6 y? o5 y3
1} = == 2) — =
) z +C 3 ) Z + € 3
%5 3 6 y$
—+C=—= 4) — = —
3) =t 3 ) -t € 3
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8. Pemmre muddepeHnuansHOe ypaBHEHUE ¢ pa3aeiBIOLIUMCs IEpEMEHHBIME: ydX = xdy

X6 2 %5
1) ?+C=? 2) E+C:ln(y)
x6 ¥
3) In(x)+C =In(y) 4) E.;.(,‘:?
9. Pemmrte muddepeHunansHOe ypaBHEHHE ¢ Pa3IeNAiOlUMCs IIePEMEHHBIMU:
dx _  dy |
sin(y) ~ cos(x)’
5
1) sin(x) +C = —cos(y) 2) =+ = cos(y)
3) In(x)+C =In(y) 4) sin(x) + C =1In(y)

10. Pemmre auddepeHnuansHOe ypaBHEHHE C PA3IeISIOIIUMCS IEPEMEHHBIMHU:
L
e¥  cos(x)

5
1) sin(x) + C = —cos(y) 2) =+C=cos(y)

3) e*+C=In(y) 4) sin(x)+C=¢e”

11. Pemmute nuddepeniuanbHoe ypaBHEHUE C pa3aessIFOLUMCS IIePEMEHHBIMM:

dx _ dy‘
& et
1) sin(x) + C = —cos(y) 2) e¥*+C=¢”
3) e*+C=In(y) 4) sin(x)+C=¢eY

12. JTuddepeHunansHoe ypaBHEHNE HA3EIBACTCS OMHOPOIHEIM YPaBHEHHEM, €CIIH OHO HMEET
BUJL:

1) y'=Fx=*y) 2) y’=F(§C—J)

3) y=Fkx=*xy) 4) y=F(y;)

13. Jlunelinev auddepeHIanbHEIM ypaBHEHUEM [IEPBOro MOPsiAKa ¢ IEPEMEHHBIMU K03dhdu-
muerTamu P(x), Q(x) HassiBaeTCs ypaBHEHUE BHA:

D y+Py =0 2) ¥y +Px)x=Qx)y
3) Y+P@y=Qx) 4 y' +Pxy=Qx)y’

14. VYpasHenueM bepHynnu Ha3zbIBaeTCs ypaBHEHHUE BHIA!

D y+P)y*=Q(x) 2) ¥y +Px)x=Qx)y
3) Y +PX)y=Qx) 4) y +Px)y=Qx)y’

15. OnsoponsbM TUHEHHBIM qHG(GepeHIHATbHIM YPaBHEHHEM C IOCTOSIHHBIME KO3(duiu-
€HTaMH (;; d, Ha3bIBaeTCs ypaBHEHHE BUIA:

1) y'+axy" +a,y=0 2) v'+ay' +a,y=0
3) Y'tay taxy=0 4) y"+ay +ay*=
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16.

L

18.

19.

20.

21

22.

23,

24.

25.

XapaKkTepHCTHYECKUM ypaBHEHHEM JH((HepeHIIHaNbHOr0 YpaBHEHHS ¢ IOCTOSIHHBIMH KO-
sbdummentamu y'’' + a,y’ + a,y = 0 HaspIBaeTcs KBaIpaTHOE ypaBHEHHS BHJA:

1) k*+ak+a,=0 2) k*—ak—a,=0
3) k*+ak—a,=0 4) k*—ak+a,=0

3amano nuddepenimansuoe ypapaenue y'' — 5y’ + 6y = 0. Halitu olimee pemmenue:

1) Cj_ezx + Czesx 2) Clezx + Cze4x
3) Cied*+Ce*™* 1) Ce® + Cpe®

3amano nuddepernnansHoe ypaBrenue y'' — 6y’ + 8y = 0. Haiitu obiee perrenue:

1) Cie*™+ Ce¥®* 2) 40"
3) Ce®* +Ce®™  4) Cue®® + Cet*

3amano muddepennnansaoe ypasaenne y'' — 6y’ = 0. Haiitu obiee penienue:

1) Ci+ Ce®  2) C,e?* +(Ce®
3) Cl + Czesx 4) Cle3x + Czezx

3anano nuddepennnansHoe ypasHenue y'' + 25y = 0. Haiitu obiee petenwe:

1) Cie® + Cye3* 2) Cicos(5x) + C,sin(5x)
3) Cicos(5x) + Cosin(2x)  4) C,e3* + C,e™*

3amano muddepennuansuoe ypasuenue ¥y + 16y = 0. Haiitu obmiee pemenue:

1) Cie®* + C,e3* 2) C;cos(3x) + C,sin(6x)
3) Cicos(5x) + Cysin(5x)  4) Cicos(4x) + Cysin(4x)

3amano muddepennnansroe ypasaenune y'' = 0. Haittu obuiee perinenue:

1) C]_ + sz 2) Clezx + sz =0
3) C,+Cpx* 4) Cyx+Cre® =0

3amano nuddepennnansaoe ypapuenue y''' = 0. Haiftu obmuee pemenwue:
1) C]_ -+ sz + C3€3x 2) C‘l + sz + C3x2
3) C+GCx+ Cax* 4)  Cy+ Cox + C3x?
3amano npuddepennuansuoe yparuenue y''’ — 5y’ = 0. Haiitu obimee perrenue:
1) Cj_ + sz + Czesx 2) Cl + sz + C3x5
3) G+ Cx+ C3x? 4)  Cy+ Cox + Cze#

e

3anano nuddepennuansHoe ypapHenue y''' + 7y’ = 0. Haiitu obiee permenue:

1) C]_ + sz + 62€6x 2) Cl + sz + C3x7
3) C1 =+ sz + ng6 4) C]_ + sz + C3e_?x



26.

217.

28.

29,

30.

31.

32

3amano muddepernuansroe ypasaenue y'' — 9y’ = 0. Haiitu obmiee permenue:

1) C]_ + Cze_ax =+ Czeﬁx 2) Cl + sz =+ ngz
3) Ci+Ce 3+ (e’ 4)  C;+ Cox + C3e™3%

3anano nuddepennmansroe ypasaerue y"'' — 25y’ = 0. Haiitu obIee pernenue:

1) C]_ #h Cze‘_‘l-x + Cze?x 2) Cl & Cze_Sx + C285x
3)  Ci+ Ce™3* + (e 4) Ci + Cox + Cye73%

Irr

3anano muddepenmuansroe ypasuenue y'' + 25y = 0. Haiitu obmiee peluerue:

1) G+ C,cos(5x) + C, sin(5x) 2) C1+ Cre ™ + (e
3) Ci+Ce 3+ (e%* 4) C; + Cycos(4x) + C, sin(4x)

ITycTs KOpHY K1, ky XapakTepHUCTHIECKOrO yPaBHEHHUSI SIBISIOTCS: a) JeHCTBUTETEHEIMHE, 6)
TIPOCTBIMH, TO €CTh He KpaTHeME (k1 # k;). Torma obmee pelenre 0HOPOIHOTO IMHEH-
Horo nuddepennuansEoro ypasuenus ¥’ + a,y’' + a,y = 0 Gyzner uMeTs BHI:

1) y(x) = (C+C)(ef* +ef2*)  2) y(x) = Creke*
3) y(x) = Cie*r* + C,eke* 4) y(x) = C,ek*

[Tycts KOpHH Ky, k; XapaKTepHCTHYECKOrO ypaBHEHHUS SBJIAIOTCS: a) NeHCTBUTENLHBIMH, 6)
KpaTHBIMU, TO €CTb k; = Kk, (BHyTpeHHHH pe3oHaHc). Toraa oblee peleHe 0HOPOIHOIO
maHeiHoro muddepeHnuansHoro ypasaenus ¥ + a,y' + a,y = 0 6yzner uMeTh BUL:

D y&) =G+ G)e*+ef%)  2) y(x) = Ciek*
3) Y(x) = Cleklx + Czekzx 4’) y(XJ = Cleklx + szeklx

ITycTs KOpHH K4, kK, XapaKTEepHCTHYECKOrO YPaBHEHHUS ABISIOTCA: KOMIUIEKCHBIMH, TO €CTh
k; = a + Bi, k, = a — Pi. Torxa obuee peruenre 0HOPOAHOrO MHHEHHOrO qUbdHepery-
anbHOro ypaBHenus y'' + a,y’ + a,y = 0 6yner UMeTh BUL;

D y(x) =(C+C)Ee* +ek¥)  2) y(x) = e®™(Cicos(Bx) + isin(Bx))
3) y(x) = C,ef1* + C,xeke* 4) yx) = eﬁ"(Clcos(ax) + Esin(a:x))

Heopuoponusv nuneiHeM nudGepeHIransHbIM ypaBHEHHEM ¢ [IOCTOSHHEIMA K03 QHIIH-
€HTaMH d,; A, Ha3bIBAETCs ypaBHEHHE BUIA:

D ytaxy' +tay=fx)F#0) 2) y"+ay +ay=0
3) Y +ay +ay=fx F#0) 4 y"+ay +ayd=

33. Teopema 0 CTPyKType OOILIEro peleH:s HeOAHOPOAHOIO IMHEHHOro A hepeHIHaNtbHOro

ypaBHeHuUsI. O01uee penenre HEOAHOPOJHOTO THHERHOTO AU depEHIHATEHOTO YPaBHEHHUS
€CTE:

1) cymma obwezo pewenus 00HOpOOHO20 peutenus u 4aAcMHO20 peutenus HeOOHOPOOHO-
20 YDABHEHUA.

2) cymma wacmno20 peuienus 0OHOPOOHO20 PEUeHUS U YACMHO20 PEUeHUs HEOOHOPOO-
HO20 YPAGHEeHUS.



3) npouseedenue 0buje20 peutenus OOHOPOOHO20 PEULEHUS U YACTIHO20 PEULEHUA HEO)-
HOPOOHO020 YPAGHEHUS.

4) npouseedenue yacmno20 peutenus 00HOPOOHO20 PEULEHUS U YACTIHOZ0 PEULEHUS He-
00HOPOOHO20 YPABHEHUSL.

34. Ilycts 3amaHbl NeHCTBUTENBHEIE i HE KDATHBIE KOPHE K1, kK, XapaKTEPHCTHYECKOTO ypaBHe-
HUS OJHOPOJHOTO YpaBHEHHU. SIBeHNE PE30HAHCA Y HEOAHOPOJHOTO YPABHEHUsI
y" +a;y" + ayy = e** posuuxaer npu:
1) k3¢k21/1k3:#k1 2) k3:k1VIJIH k3:k2
3) ks#k; 4) ks # ky

35. TlycTs 3aaHBI NeHCTBUTENbHBIE U HE KpaTHbIE KOPHE Ky, ky XapaKTePUCTUYECKOr0 ypaBHe-
HUS OTHOPOJHOTO YpaBHEHHsI. SIBIEHHE Pe30HAHCA Y HEOAHOPOJHOTO YpaBHEHHUs
y" + a;y" + a,y = x3 Bo3Hukaer mpu:

1) 0¢k2ﬂk3¢kl 2) OzkIHﬂHk3:k2

36. IlycTs 3amaHBl KOMIUIEKCHBIE KODHU k; = fi, k; = —fi. XapaKTepHCTHIECKOro YPaBHEHHs
OTHOPOJHOI'O ypaBHEeHUsl. SIBlIeHHe PE30HAHCA Y HEOJHOPOIHOTO yPaBHEHHUS
y" +a,y’ + a,y = sin(6x) Bosuukaer mpw:

1) §=3p 2) §+p
3) 6=-p 4) 6=p

37. Ecnu HeT pe30HaHCA y HEOTHOPOIHOTO IHHEHHOrO MU (HEPEHITHANEHOrO YpaBHEHUS
"+ a;y' + ayy = e**, 10 wactroe pemenne cienyer uckars B Buse:

1) yx) = Ae’* 2) y(x)=Ae™**
3) y(x) =Ae 4) y(x) = Ae®*

38. Ecnm ecTs pe3oHaHCa HEPBOrO HOPAAKA Y HEOIHOPOIHOTO JTHHEHHOTO JubdepeHIHaTILHOTO
ypasrerus y" + a,y' + a,y = e**, 1o yactHoe pemenue crenyer uckats B Bue:

1) yx)=A4e™™ 2) y(x)=Ae™
3) yi{x) =Axe™ 4)  y(x) = Ae**

39. Ecnu ecTs pe3soHaHC BTOPOTO IOpSIIKA Y HEOAHOPOAHOTO MTHHEHHOro AuddepeHnuatsHoro
ypasHenus y" + a;y’ + a,y = e*, 10 yactHOE permenue crenyer uckaTh B BUIE:

1) y(x) = A 2) ¥(x) = Axek*
3) yix) =dxe™ 4) y(x) = de™*

40. Ecim Her pesoHaHca y HEOTHOPOIHOIO JIMHEHHOTO Mu(hepeHITHATHEHOIO YpaBHEHHUS
" + a1y’ + ay = x, To YACTHOE PeleHHe CENYeT HCKATh B BHE:

1) y(x) =A4Ax+B 2) yx) = %
3) y(x)=A4Ax*+B 4) y(x) =Ax*+Bx+C



41.

42,

44,

45.

Ecnu ecTh pe30HaHC EPBOTO MOPSAAKA Y HEOAHOPOAHOTO JIMHEHHOro audhepeHnuanbsHoro
ypaBHeHUS y'' + a,y' + a,y = X, TO 4acTHOE peLICHHUE CICAYeT HCKATh B BUE:

1) y(x)=Ax+B 2) y(x)=x(Ax+ B)
3) y(x) =Ax*>+B 4) y(x)=Ax?*+Bx+C

Ecnu ecTe pe3oHaHC BTOPOro MOpAAKa Y HEOXHOPOIHOrO THHEHHOTO AU((HepeHIIHATIEHOrO
ypaBHeHHs ¥’ + a,y’ + @,y = X, TO 4aCTHOE pelleHue CIeyeT UCKATh B BUJIE:

1) y(x)=Ax+B 2) y(x)=x(Ax+ B)
3) y(x)=Ax*+B 4) y(kx)=x%*(Ax+B)

Kaxue mporpaMMHBIe cpecTBa (OIepaToOphl) UMEIOTCS B MAaTEMaTHUECKOM Iaxkere Markan
1715 pemeHns qudQepeHIuanbHbIX YPaBHEHHH?

1) given 2) Odesolve
3) float 4) solve

Kaxne nporpamMusle cpezicTBa (OnepaTopsl) UMEIOTCS B MATEMAaTHUECKOM nakete MaTkan
IJIs perneHus cucteM audQepeHInansHbIX YpaBHEHUH?

1) rkfixed 2) maximize
3) expand 4) factor

Hasosute oneparop Matkaza, KoTopsii pemaetr aubdepeHIHaNbHbIE YPABHEHUS B 4aCT-
HBIX MPOU3BOJHBIX:

1) rkfixed 2) simplify
3) Pdesolve 4) coeff



IIpunosicenue 4.

Hrorosolii TecT
OIIK-6.6, 2.4. 3nameb

BribpaTte yHuBepcanbHEIE CoydaliHble Touku nakera Mathcad, KOTOpBIE HCIONB3YIOTCS
Il MOZIEIMPOBAHMSI BCEX CIIOKHBIX (DyHIAMEHTAIBHBIX 3aKOHOMEPHOCTEH :

1) rbinom(m,n,q)
2) rbetta(N,sl,s2)
3) runif(N,a,b)

4) rcauchy(m,l,s)

VYxaxuTe ciaydaiiHble TOUkH nakera Mathcad, KOTOpBIE HCMONB3YIOTCS TIPH MOAETHPOBAHNY
byHIaMeHTaIBHOTO 3aK0Ha OOJBIINX YHCEelT:

1) rxp(m,r)

2) rnorm(N, mu,sigma)
3) runif(N, a, b)

4) recauchy(m,l,s)

VYKaxuTe clayJaliHble S5KCIOHEHIMATLHO paclpeie/ieHHbIe TOUKH nakera Mathcad, koTopsie
HCIIONB3YIOTCS 1711 PaCUETOB B TEOPHHU HAAEKHOCTH MAIIHH U MEXaHU3MOB:

1) rgamma(m, s)

2) rnorm(N, mu,sigma)
3) rgeomf(m,q)

4) rexp(m,r)

YxaxuTe ciydaHbIe raMMa pacrpelelieHHsie Touky makera Mathcad:

1) rgamma(m,s)
2) 1F(n,d1,d2)
3) rgeomf(m,q)
4) rlogis(m,l,s)

YkakuTe cllydaliHble XH-KBaapaT paclpeneieHHble Touky makera Mathcad:

1) rpois(m,l)
2) rF(m,d1,d2)
3) rt(m, d)
4)  rchisq(m,d)

MoxHO 11 pemHuTh 3a1a4y MHOrOMEpHO# onTuMu3anui MetonoMm Moute-Kapno? OTseTs:

1) Hens3s;

2)  MosHO Bcerzia IPY XOpOIIeM JaTYuKe CIyY4aiHbIX YKCeN U MOLIHOM KOMIILIOTEPE;
3)  MosxHO Beerza Ipy XOpoIIeM JaTIuKe CIyJYaiHBIX YHCET;

4) Mo>xHO Beerza npu MOITHOM KOMITBIOTEPE.



7. Meron Monte-Kapio 310 MeTon

1) [ns pemeHHA MaTeMATHYECKHX 33434 C IOMO B0 CAyYaHHBIX TOYeK
2) NS pellleHHs TOJLKO KaPTOYHbBIX 3a7a4

3) npeAHasHaYeHHBIH TOJLKO I/ BRIYHCIGHHA IUIOMAAeH
4) TNpejHAa3HAYeHHBIH TOIBLKO 334a4 ONTHMHIANMH QYHKIHH

8. Ouenure npubmmxeHHO. CKOIBKO HANO GPOCHTE CIyYafHbBIX TOUEK, YTOOEI PELIXTE 3a1auy
ABYMEPHOM ONTHMH3AIMK C TOYHOCTBIO JI0 OJHOTO 3HAKA IMOCe 3ansToi? OTBeTHr:
1) pecsaTh Touek
2) JOBaAUATHL TOYEK
3) CTOTOdYeK
4) AeCATbH THICSY TOYeK
9. Moxer i1 KOMIBIOTEp CO3/{aTh HIIU IOPOAUTE PABHOMEPHYIO CIIY4aiiHYIO TOCIeI0BATE b-
HOCTB B TOYHOCTH? OTBETHI:
1) e moxeT. OH MoxeT NOPOAHTE TOJBLKO NICEBAOCAYYaHHbIe TOYKH
2) MOeT, HO TOIBKO NPH MOLIHOM KOMIIBIOTEpE
3) MOXKEeT, HO TOJIBLKO IIPH XOPOLIEM aJIrOPHTME
4) MOXeT Bcerja
10.  YTo Takoe IepHOJ HOCIe0BATENLHOCTH IICEBIOCTYYaNHEIX TOYEK?
1) 3To obiee KOMHYECTBO TOYEK
2) 3To moKasaTejb TOYHOCTH NCEBAOCAYYAHHLIX TOYEK
3) 3To Takoi HoMep N, Ha9HHaA C KOTOPOTO TOYKH MIOBTOPAIOTCH
4) Y nceBoAciy4aHHBIX TOYEK NepHOa HET
11.

MoxHo 1 s 33129 IpodecCHOHANBHON A TENBHOCTH- [T PEIICHHUS miuddepernmans-

HOTO ypaBHEHHS H3rHOHO# ocu GalKy MM IUIMTBI HCIIOJIB30BaTh MeTo Pyrre-KyTTs! get-
BEPTOro Mopsaka TOYHOCTH? OTBETEI:

1) Metoa PyHre — KyTThbl HCIIO/1b30BATh HEJIB3S;
2) MoHO UCTI0/Ib30BaTh BCETAQ;

3) MoxHO MCIIO/Ib30BATh TOJBKO IIPH Paclpe/ieIeHHO Harpyske;
4) M0>HO HCIIO/Ib30BAThb TOJILKO NPH TOYEUHOH Harpyske

OIIK 2.3. 3uams
12.

Kaxue cpencrsa IpHKIaIHOTO IPOTPaMMHOTO 0GECIIEIeHNS MATEMATHYECKOrO IAKETa

Marxkaz BEI 3HAETE U1 PENIEHHS IPODECCHOHATBHBIX TIPOYHOCTHBIX 38,124, OMHACHBACMbIX
naddepernuanbEbMu ypaBHeHus? OTBeT:

1) runif, maximinize;

2) rkfixed, odesolve;

3) eigenvals, eigenvalies;
4) submatrix, roots.



OIIK 1.2. 3namp

13. B pa3HOCTHBIX cXeMax IepBasi IPOU3BOHAS IPHOIMIKEHHO 3aMEHSETCS HA BETHYHHY:

F Ax
1 Rl
) oy
2) }‘_\y
3) Ax
Ay

4 =
L ) Ax

14. B pa3sHOCTHBIX CXeMax BTOpas IPOU3BOAHAS B TOUKe Pa3OUECHUs C HOMEPOM j  IIpuOIu-
JKEHHO 3aMEHsIeTCs Ha BEIMYUHY:

i Yi+2 — Yj+1 tY;
1) A2

,;) Yisz —2¥j41 + Yij
2 3

3y Ytz =2 +2y

3 Z

. A2

4) Yr2— 2+t
. A

15.  Meron Siinepa i permrerns qudGepeHIUaTbHBIX YPaBHEHHH ¢ TIOMOIIBIO Pa3HOCTHBIX
CXeMax UMEET TNI00aIBLHEIH TOPSIOK TOUHOCTH:

1) nepBoli  NOPAAOK TOYHOCTH
2) BTOpPOH  NOPALOK TOYHOCTH
3) TpeTHH  NOPALOK TOYHOCTH
4) 4eTBepPTHIH NOPAZOK TOYHOCTH

OIIK 1.3. 3namp
16. Kak HasbIBaeTcs CIIEXYIOMMH Pa3sHOCTHBIM METO UL IpUOIIHKEHHOTO petenus mudde-
PEHIHANBHBIX YPaBHEHUI:

5h 59 37 3
Untd = Yns3 + h (ﬁf(tn—l-hynﬁ) - ﬁf(tn+2:yn+2) + ﬁf(tnﬂsynﬂ) = gf(tmyn))

1) MHoromaroBbIM MeTOAM AJaMca

2) Metogom Pyrre — KyTThl BTOPOTro NOpAAKa TOYHOCTH

3) Mertogom Pynre — KyTThl 4eTBepTOro NopaAKa TOYHOCTH
4) MoauduIHPOBAHHLIM METOAOM JHepa

17. Ha Kakux U3 yKa3aHHBIX IaKeTOB MOKHO OQOPMIIATE CTPOUTEIBHYIO JOKYMEHTAIMIO CTPO-
ro no l'octy? OtBer:
1) Mathcad 15;
2) Mathematica;
3) Mathcad Prime;
4) Matlab



OIIK 1.4. 3uamp

18. Kaxue omeparopsl maxkera Matkaj HCIIOIL3YIOTCS U1 PEIICHHS 3a7ad ONTHMU3ALMY U TTH-
HEWHOT'O IIPOrpaMMUDPOBAHHS?

1) minimize, maximize;
2) rkfixed, odesolve;

3) eigenvals, eigenvalies;
4) submatrix,roots.

38



IHpunoscenue 5.

JIabopatopnas pa6ora Nel.Beraucienue miomaneit MHOrOyroibHUKOB.

OIIK-1.2, 2.3. Ymems.

Bapuanr 1. 3anauva 1.

Bapuanr 1. 3apnaua 2.

Bapuanr 1. 3agaua 3.

10 (5

3 4

9

X1 = Xl=115
19

17 10
10 \5)

11 (9
18 2
1 1
X30:=[10| Y30:=|8
1 3
3 15
\11 \9 )

by I (4
18 2
1 1
X29:=|11| Y9:=|38

1 3
19 15
W11 4 )

Bapuanr 2. 3agauya 1.

BapuanT 2. 3anaua 2.

Bapuant 2. 3anaua 3.

(17 (5

3 4

1 g

X2=| 3 Y2=|15
19 19

8 10

17 L5

1

(11 (5

18 5
1

X28:= 11 Y28:=1 8

1 19
19 15
1) \3 )

(11 5
15 1
1 1
X27={11| Y2I=|8

1 19
19 15
\11 \5

Bapuanr 3. 3agaua 1.

Bapuanr 3. 3axaua 3.

(17) 5
3 4
5 9
X3={3] Y3=1{15
19 19
8 10
\17) \3/

11 &
15 1
1 1
X26:=110 Y26:=| 8
1 19
19 15
\ 11 .5 4

Se—
(11 (5
15 1
1 9
X25={10| Y25:=|8
1 19
19 10
\11 5

Bapuanr 4. 3amaua 1.

Bapuanr 4. 3amayga 2.

Bapuanr 4. 3anaua 3.




e
(17\ (5
8 10
1 9
X4:=1 3 Y4:=| 15

19 19
10 13

\17 \ 5/

(11 5)
15 1
1 9
X24:=110] Y24:=
18 19
19 10
11 \5)

11 5

8 1

1 9
X23:=|10| Y24:=|g
8 19

19 10

\11 \ 5

Bapuanr 5. 3amaya 1.

Bapuanr 5. 3angaua 2.

Bapuanr 5. 3anaua 3.

(17 Fan
8
1
X5=1{ 4 Y=t 8
16 19

12 10
\17J \ 5/

17 £
; 1
1 9
X2:=110) vyl g
g 19
- 15
\17) 3

(17) 5
8 1
1 9
X21:=|10| Y21 :=
g 19
12 10
\17) \5

Bapuanr 6. 3amaqa 1.

BapuanT 6. 3anaua 2.

BapuanT 6. 3anaua 3.

717 (5

8 1

1 9
X6:=10 Y6 =

8 19

12 10

\17/ 3

(17 (5

8 1

1 9

X20:=1 4 Y20:=| 8
16 19

12 10
\17 \ 5 )

17) (s

8 10

1 9

X19:=| 3 YI8 =15
19 19

10 13

\17 5

BapuanT 7. 3anaua 1.

Bapuanr 7. 3anaua 2.

Bapuanr 7. 3anaua 3.

(17) 5
8 1
1 9
X7:=10 X7 =
8 19
19 15
\17) \ 3
S—

17 5

3 4

3 9
Xi8:=13 Yi8:=| 15
19 19

8 10

leJ \ 5

(17) 5

3 4

] 9
Xl7:=;3 Y17:=|15
19 19

g 10
17 5)
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JlaGoparopnas paGora Ne2, Tpancnopraas 3agaua

OIIK- 1.3, 1.4. Ymems.

YeJi0BHE TPaHCTIOPTHOM 3a71aUk 3aJ1aHO BeIMUMHAMHU a; — 3aracoB MOCTaB-
IMKOB, b; - MOTpeGHOCTEH noTpe6uTene, C; j— Tapu(oOB Ha IIEPEBO3KY I'PY30B.
Tpebyercs cocTaBHTE IIaH TIePEBO30K I'Py3a ¢ MUHUMATILHBIMA TPaHCIIOPTHBIMH
u3ziepXKKamMu. Permte 3amauy B mporpamme Mathead.
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XE

JlaGoparopHas padora Ne3. Meroa MonTe-KapJio.
OIIK-2.4, OIIK-6.6. Ymemo.
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OIIK-2.3. Ymems.

JlabopaTopHnas pabora Ned. /[ByMepHBIe CILIaliHBI.

ITocTpouTs ABYMEPHBIM CIUIAMH 110 3aJaHHBIM TOUkaM, BapuaHr |

3amaua 1 3amava 2
00 10 14 10 12 13 11 14 00 44 633111
11 14 20 14 17 19 16 20 T g 4 4 6§ 3311 10
22 10 14 10 12 13 11 14 22 6 6 11 55 19 18

¥ =3 3 Z=|12 17 12 15 16 14 17 =8 3 7Z=1% 3 5228 &
4 4 1319 1316 17 15 19 4 4 % 3 5228 8
55 11 16 11 14 15 12 16 55 11 11 19 8 8 32 31
66 14 20 14 17 19 16 20 66 11 10 18 8§ 8 31 30

ITocTpouTs ABYMEpPHBIN CIIAMH 10 3alaHHBIM TOUKaM, Bapuasr 2

3amaua 1 3amaua 2
(00 22 19 24 18 26 22 20\ 00 157148151513
11 1917 21 16 23 19 18 ¥ q 7474887
2% 24 21 2519 28 23 22 ) 147148151513
XY=|33 Z=|18 16 19 15 22 18 17 Yy |3 3 7-18 4859 9 3
44 BB EAN DN 44 158159 16 16 14
3 92 = 26 12
23 ZREBERD 55 158159 16 15 14
66 20 18 22 17 24 20 19
4 66 137138141412
[TocTpouTh ABYMEpPHBIN CIUJIANWH IO 3aIaHHBIM TOUKaMm. BapuaHr 3
3anmaga 1 3apnava 2
(0 0) 77 4145411 00 14 11 127 17 19 20
1 § 7 6 4134 411 11 11 9 105 14 16 16
22 4428326 ) 12 10 11 6 16 17 18
XY:=[3 3 Z={14 13828972 X¥:=133 Z=17 5 638 9 9
44 5439327 44 171416 8 22 24 25
55 4 427226 55 1916 17 9 24 26 28
66 116227618 6 6 \20 16 18 9 25 28 29
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ITocrpouTs IBYMEPHBIH CIUIAlH 110 3a1aHHBIM TouKaM. Bapuant 4

3amaya 1 3agaua 2
00 6 41210311 4 0 0) 512977 89
1] 4387272 11 1231 24 19 20 20 25
32 128242072 8 2% 9 241915 1515 19
XY=[33 10720166176 ¥¥=|33 Z=|7 191512 12 12 135
44 327 67262 44 7201512121215
5% 1177176187 as B 2015121213 16
66 498 61279 6 6) \9 251915 15 16 20
IlocTpouTs JBYMEpHBIH CIUTAlH [0 3a[JaHHBIM TO49KaM. Bapuant 5
3ayaya 1 3ajava 2
00 24105812609 00 262013792
11 10423524 Il 949 6349
5 9 5212312 22 21919127919
=33 s 339493 XY:=|3 3 Z={13612 8 46 12
44 12534735 e 1% 2 e
5 % YT YEY 55 949 6349
5 9 423524 66 209191279 18)
ITocTpouTs ABYMEpHBIH CILTalH 10 3alaHHLIM ToYkaM. Bapuant 6
3amaua 1 3anaua 2
00 W2A56241110014 00 8 141014359 5
11 52052010 9 12 11 142518259158
22 6515223 22 1018 13 18 6 11 6
XY:=|33 2425209 8 12 XY=1{3 3 Z={1425 18259158
4 4 111029 4 46 4 4 596 9353
55 10928 435 §a 9 1511155 9
66) 14123126 5 1 66) \5 8 6 8353
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JlneT BHECeHHSI NONOTHEHUH W H3MEHeHIIH

B pabouyro Iporpammy y4eGHON IHCIAILTHEEL
«ITpukmanHas MaTeMaTHKaY
(HanMeHOBaHWe NUCIUILIMHEI)

Ha 2025 - 2026 yueOHBII TO]

Pa6ouas nporpamma riepecMoTpeHa Ha 3aceNaHun kadenper «Cucmemnv asmomamusuposainozo
NPOEKMUPOBAHUA 1 MOOCTUDOBAHUY,

npotoko Ne 9 ot 14 ampens 2025r.

W.o. 3aB. xadempoit Q/
K.ILH., /B.B. Co6onena/

Y4€Has CTeneHb, YYCHOE 3BaHHE no;ﬁncx, H.O. Gammms

B pa6ouyio mporpamMMy BHOCSTCS ClEYIOMHE H3MEHEHHS:

1. I1.8.1 mpencrarieH B ciie i pe 1505

0) nonoTHUTENBHAS TUTEPATYpA:

5. Kanapeiixua A.V. Bricmas Maremaruka: yuebnuk / Kamapeiixua A.W.. — Mocksa,
Bonorna: Mudpa-Umxenepuss, 2024, — 224 ¢. — ISBN 978-5-9729-1828-7. — Texer:
anekTponHeH // Lludposoit oGpasosaremsubii pecypc IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/143599.html

6. Pacromumua, O. M. Bricmmas maremaruka: npaktakym / O. M. Pacromumsa; mox
penaxkmueri A. V. Hwxmukosa, T. H. IlomoBoii. — 2-e m3m. — MockBa: MoCKOBCKI
IeIarOru9ECKUM roCy JapCTBeHHbIH yHuBepeuTerT, 2024. — 138 ¢. — ISBN 978-5-4263-0534-2.
— Teker: snexrponnsrit // Ludposoit o6pazosarensHbIit pecype IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/145684.html

CocraBuTenu U3MEHEHHH U MOMOIHEHTI:

K.h.- M.H.. IONEHT ,( / K.JI. xcybaen /

Y4€Had CTeNneHb, YUEHOe 3BaHKE NOANHCEH H.O. Damunus

Ilpencenarenrs MKH «Crpontenscrsoy, HaNpaBIeHHOCTs (mpoduie) «IIpoMBIIIEHHOE 1
TPaXJTAHCKOE CTPOUTENBECTBO: MPOSKTHPOBAHUEY

i
I.T.H., Iipodeccop 7 /__T.B.3omuEa  /

YUEHAs CTeNeHb, YYEHOE 3BaHNe <./ W H.0. damunus

«_14 » _ampens 2025 r.




