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PaGouasi nporpamma qucuunJIMHbI «BbluncianrenbHas MaTeMaTHKa» pa3padoTaHa:

- B cootBeTcTBUU ¢ TpeboBanusimu OI'OC BO — OakanaBpuaT Mo HAmpaBlICHUIO MOJTOTOBKHU
«27.03.03 CucremHBIi aHATHU3 U YIIPABICHUEY, YTBEPKICHHOTO NprKazoM MunoopHayku Poccun Ne 902
ot 07.08.2020 r.;

- Ha OCHOBaHMM Yy4YeOHOro IIaHAa OakajaBpuaTa IO HampaBleHHI0 moaroToBku «27.03.03
CucTeMHBI aHaIM3 W yIpaBJICHUE)» HANPAaBIECHHOCTH (poduis) «Teopus m MareMaTHUECKUE METOMbI

CUCTCMHOI'O aHaJIn3a U YIPaBJICHHUA B TCXHUYCCKUX, SKOHOMUYCCKHUX U COUAIIBHBIX CUCTEMAX)»

CocraBurenb n.¢.-m.H., pod. B.H. Kpusckuii

PaGouasi mporpamMa paccMoTpeHa U onod0peHa Ha 3acenanuu kadenpsl Mudopmaruku u

KoMIbIOTepHBIX TexHosoruit ot 31.01.2022 r., mpotokos NeS5.

3aBe i kaenpoit
Ayrom (benp K.T.H., JIOII. A.Bb. MaxoBHUKOB

Pa6ouasn nmporpaMmma corjjacoBaHa:

HauanbHuk ynpaBneHust yue6Ho-
METOJINYECKOT0 obecreueHus: 00pa3oBa- k.T.H. [I.B. BanoBa
TEIBHOT'O Mpollecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

Heap qucuuniuHbl « BbIYHCINTEIbHASI MATEMATHKA» . GOPMUPOBAHUE Y CTYJIECHTOB 0a30BBIX
3HaHUNA 00 OCHOBHBIX MOHSTHSIX YMCICHHBIX METOJOB U METOJOB JMHEHHONW U HETMHEHMHON OnmTHMM3a-
[IUU, TUCKPETHOW MaTeMaTHKH, TEOPUH rpadoB, a TaKkKe MOATOTOBKA CTYJACHTOB K OCBOCHHIO TOCIEIY-
IOIIMUX JUCUUIUIMH M PELICHUIO NPUKIAAHBIX 33]1a4, CBA3AHHBIX C HCIIOJIb30BAHMEM BBIYUCIHUTEIBHbBIX
TEXHOJIOTHH B MPO(ecCHOHAIBHON 1eATeTHbHOCTH.

OcHoOBHBIE 3212a4H M CUUILIAHBI:

- U3Y4YEHUE OCHOB BBIYMCIUTEILHON MAaTEMATUKU;

- OBJIaJICHUE METOJ/IaMU MCIOJIb30BaHUSI COBPEMEHHOTI'O allapaTHOro U MporpaMMHOro obecreye-
HUS TIEPCOHATBHBIX KOMIBIOTEPOB IS PEIICHUS MPAKTHYECKUX BBIYMCIUTEIBHBIX 33/a4 B Mpodeccro-
HaJIbHOM JI€SITENIbHOCTH;

- hopmupoBaHME MOTHBAIIMM K CaMOCTOSITEIIBHOMY TIOBBIIICHUIO YPOBHS Mpo(decCHOHATBHBIX
HAaBBIKOB B 00JIACTU KOMIIBIOTEPHBIX BHIYMCICHUH.

2. MECTO JUCHUIIZIUHBI B CTPYKTYPE OIIOII BO

JucturuHa «BeraucauTeabHas MaTeMaTHKa» OTHOCHTCS K o0s3aTenbHOM yacTh bioka 1 «/luc-
UUIUTMHBL (MOAYJIH)» OCHOBHOHM MpOoQecCHOHANbHON 00pa30BaTeIbHONW MpPOrpaMMbl MO HANpPaBICHUIO
noarotoBku «27.03.03 CucreMHBIN aHAINU3 W YIPaBICHUE» HANPaBICHHOCTD (poduis) «Teopust u ma-
TEMAaTUYECKUE METO/bl CUCTEMHOTO aHAJIM3a U YIIPABJIEHUS B TEXHUUECKUX, JKOHOMHUUECKUX U COLUATIb-
HBIX CUCTEMAax» M U3y4aeTcsl B TPETbEM U YETBEPTOM CEMECTPaX.

[IpeniecTByOMUMU KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs AUCUUILINHA «Bpruuc-
TUTENIbHAS MaTeMaTHKa» BIIsIOTCT MaTtemarnka, Pusnka, BeeeHne B nHGOpMAIMOHHBIC TEXHOJIOTHH.

Hucnunnuna «BerauciauTenbHas MaTeMaTHKay SIBISETCS OCHOBOIOJIATAIOIIECH I U3YYEHUs Clie-
OYIOIUX AUCIHILTIH: MaTemarndeckue MeToabl Gpu3nku, MaTeMaTudecKue MEeTOIbl CUCTEMHOTO aHAJH-
3a ¥ TEOPHUH NPUHATUS perieHni, CUCTEMHOE MOJIETMPOBAHMUE.

OCO00CHHOCTBIO HUCHMIUIUHBI SBJSIETCS MPUMEHEHUE S3BIKOB IMPOTPAMMHUPOBAHUSI BBICOKOTO
YPOBHSI U CUCTEM KOMIIBIOTEPHON MaTEMATUKH JIJIsl PEILICHUs] PAKTUYECKUX 3aad.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHMS OGPA3OBATEJIBHOM
ITPOI'PAMMBbI

[Tpouecc n3ydyeHust AUCUUIUIMHBI «BplunciauTenpHas MaTeMaTHKa» HalpaslieH Ha (popMUpOBaHUE
CJIEYIOIUX KOMIIETECHIIUMN:

®opmupyeMble KOMIIETeHIHH
Koa n HauMeHOBaHMe HHAMKATOpPa
Conepxkanne KomMneren- Kox AOCTHKEHUS] KOMIIeTeHIIUH
M KOMIIeTeHIIUH
CriocobeH aHanM3UpOBaTh OIIK-1 OIIK-1.1. 3HaTh MOJIOKEHUS, 3aKOHBI ¥ METOJIBI B 00J1a-
3aJaun  MpoeccHoHallb- CTH €CTECTBEHHBIX HAyK U MaTeMaTHKH
HOW JIeSITEIbHOCTH Ha OC- OIIK-1.2. YMmeTs mpoBOAUTH aHAIM3 3aaa4d MPOQeccuo-
HOBE II0JIOKEHUH, 3aKOHOB HAJIBHOW JIeSITEeIbHOCTH B O0JIACTH €CTECTBEHHBIX HAYK U
A METOAOB B 00JacTH MaTeMaTHKH
€CTECTBEHHBIX HayK M Ma- OIIK-1.3. Bnaners HaBBIKAMU NPUMEHEHUS MOJOXKEHUH,
TEMaTUKU 3aKOHOB M METOJIOB B 00JIACTU €CTECTBEHHBIX HAYK U Ma-
TEMAaTUKU JJIs aHalu3a 3afad NMpodecCHOHAIBHON mes-
TEJIbHOCTH
Crnocoben IIPUHUMATH OIIK-8 OIIK-8.1. 3nare npouiIbHbIe pa3aesbl MaTeMaTUKH, QU-
Hay4HO 000CHOBaHHbIE 3UKH, MH()OPMATUKH, METOJIOB CHCTEMHOTO, (PYHKIIHO-
pemieHust B 00jacTu cu- HAJILHOTO aHalIM3a, TEOPHH YIPABJICHHUS, 3HAHUH, MTO3BO-
CTEMHOI'0 aHaju3a U aB- JSIOLME NMPUHUMATh HaydYHO OOOCHOBAaHHBIE PEILIEHUS B
TOMATUYECKOr0  yIpaBJie- 00JIaCTH  CHCTEMHOI'0 aHaJIM3a M aBTOMAaTHYECKOTO




®opmupyeMble KOMIIETEHIIUH

Conep:xaHue KOMIETEeH-
U

Koxa
KOMIIETeHIIUH

Koa n HauMeHoBaHue HHIUKATOPA
JTOCTHKeHHSI KOMIIeTEeHIMH

HUSI HA OCHOBE 3HAHUU

NpoQHUIBHBIX  pa3zeiioB
MaTeMaTUKHU, (busukw,
WH()OPMATUKH,  METOJIOB

CUCTEMHOTO M (YHKIIHO-
HaJIbHOIO aHalu3a, Teo-
pUY YIIPABJICHHS U TEOPUU
3HAHUU

yIpaBICHUS
OIIK-8.2. YMeTh npruHUMaTh HAy9HO 0OOCHOBaHHBIE Pe-
IICHUsI B OOJIACTH CHCTEMHOI'O aHallM3a U aBTOMAaTHUYe-
CKOTO yIpaBJeHHs] HA OCHOBE 3HAHUU MPO(UIBHBIX pa3-
JIeTIOB MaTeMaTHKH, (PU3UKH, HHOOPMATHKH, METOJIOB CH-
CTEeMHOTr0, ()YHKIIMOHAJIBLHOTO aHajlKn3a, TEOPUU yIpaBJe-
HUS

OIIK-8.3. Bmamerr HaBBIKAMHA HCIIOJB30BaHUA 3HAHUH
NpOGMIBHBIX Pa3JesioB MaTeMaTUKH, (HU3UKH, UHPOpMA-
TUKU, METOJIOB CUCTEMHOT0, (DYHKIIMOHALHOTO aHaJIN3a,
TEOpUU YIIPABJICHUsS ISl NPUHATHS HAy4YHO OOOCHOBaH-
HBIX pEeIIeHUH B 00JACTH CUCTEMHOI'O aHajln3a U aBTOMa-
TUYECKOT0 yIpaBJICHUS

4. CTPYKTYPA U COAEP) XAHUE JUCIUITJIMHbI
4.1. O0beM IMCUMILVIMHBI M BUAbI Y4e0HOI padoThI
OO61mmas TpyIo0€MKOCTh YI4eOHOHM TUCIUTUTHHEBI COCTABIISICT 8 3a4éTHRIX eAnHMIIBI, 288 ak. Jaca.

Br yue6noii padoThI Bcero ak. | AK. yachl 10 ceMecTpam
4acoB 3 4

AyAuTOpHBIE 3aHATHS, B TOM YHCJIeE: 119 68 51
Jlexuunu (JI) 51 34 17
[Tpaktuueckue 3ansatus (I113) 68 34 34
Jlaboparopusbie pabots (JIP) - - -
CamocrosiTesibHas pa6ora cryaenToB (CPC), B ToM uncie 133 58 75
BrinonHenue kypcoBoii paboThl (IPOEKTa) - - -
IToroToBKa K CEMUHAPCKUM 3aHSATUSIM - - -
[ToaroroBka K NPaKTUYECKUM 3aHATUSM 133 58 75
[ToaroroBka K 1a00pPaTOPHBIM 3aHATUSIM - - -
Buja npoMeXyTo4HOIi aTTecTanuu: 3k3ameH (), 3auer (3), 36 (9) 3 36 )
OO0mas Tpy10eMKOCTb 1M CHUILIHHbI

aK. yac. 288 126 162

3a4. efl. 8 3,5 45

4.2. ConepxxaHue TMCUUILIUHBI
Y4eOHBIM MJITAHOM MPETYCMOTPEHBI: JICKIIUU, TPAKTUYECKUE 3aHATHS U CAMOCTOSITEIbHAs padoTa.
4.2.1. Pa3aeJnl IMCHUILIMHBI M BUALI 3AHATHI
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Paznen 1 JluckperHas maTtemaruka. 24 6 - - 18
Paznen 2 YucneHnHbie METOIbI 169 35 54 - 80
Paznen 3 JIuneitHoe nporpaMMupoOBaHue 35 6 8 21
Pazgen 3 MeTtoapl onTHMH3ALMT 24 4 6 - 14
Hroro:| 252 51 68 - 133
[ToaroroBka k sx3ameny| 36
Bcero:| 288
4.2.2.Coaep:kanue pa3aejaoB THCHUILUIUHBI
HanmenoBanue
Ne N TpynoemkocTs
pasaeaa Collepmalme JIEKINOHHBIX 3AaHATUH
n/m B aK. yacax
AUCIHMUIIIIMHBI
3 cemecTp
1 |Paznmenl DJIEMEHTHI AJIreOpPhI JIOTUKH. DJIEMEHTHI TEOPUU Tpa-
¢oB. 3amauu 0 KpaT4aNIIEeM MyTH, O MAKCUMATbHOM 6
IIOTOKE B CETH.
2 | Pazmen 2 WNurtepnonsus u annpokcumarust. Yucnennoe audde-
peHuupoBaHue. YucneHHoe UHTerpupoBanue. Yucien- 28
HBIE METO/IbI INHEWHOU anreOpsl. Pemenue cucreM He-
JMHENUHBIX YpaBHEHUU. YU CIIEHHbBIE METO/IbI PEILIEHUS
0OBIKHOBEHHBIX (D pepeHITNaIbHBIX YPaBHEHUI.
Hroro no 3 cemectpy 34
4 cemecTp
3 | Paznen 2 UucneHHble METO/IBI pelieHrs 0OBIKHOBEHHBIX U de- 7
peHIMaNbHBIX ypaBHeHUH. [{uddepennmanpupie ypas-
HEHUSI C YaCTHBIMH MPOU3BOIHBIMHU.
4 | Paznmen 3 CranjapTHas U KaHOHMYeCKasi (POpMBI 3a7a4 JIMHEN-
HOTO ITporpaMmMupoBaHus. J|BolicTBeHHas 3a/1a4a.
basucHele pemennsa. TeopeMsl ABOMCTBEHHOCTH. | pa- 5
dbudeckuii MeToa. AJTOPUTM CUMILIEKC-METO/1a.
TpancnioptHas 3agada. MeTos MOTEHIHAIOB.
5 | Paznen 4 [Touck MuHNMYMa QyHKIIMOHAIa. MeToIbl HyJIEBOTO U
nepBoro nopsikoB. OHOMEpHasi ¥ MHOTOMEpHasi OIl- 4
THMH3AIHS.
Htoro no 4 cemectpy 17
Hroro: 51

4.2.3. IlpakTnyecKkue 3aHATHUS



Ne N TpynoeMkocTh
u/n Pasneast TemaTHka NPaKTHYECKUX 3aHATHI B AK. 4ACAX
3 cemecTp
1 Pazgen 2 |Matepnonsius Gyakmuil. Anmpokcumarus GyHKITHi. 6
2 Pasnen 2 |YucieHHOE MHTErpUPOBAHUE. 8
3 Pasen 2 CI/ISTGMBI JUHEHHBIX ypaBHeHHH. [Ipobiema coOCTBEHHBIX 3HAUE- 10
HUM
4 Pasnen 2 PemevHHe HEJIMHENHBIX YPAaBHEHUHN U CUCTEM HEJIIMHEWHBIX ypaB- 8
HEHU
S) Paznen 2 |OGbikHOBeHHBIE MU depeHIaTbHbIe YpaBHEHUS 2
Hroro mo 3 cemectpy 34
4 cemectp
6 Paznmen 2 |OGbikHOBeHHBIE MU DepeHIaTbHbIE YPaBHEHUS 10
7 Paznen 2 |Auddepennmanbubie ypaBHEHHS ¢ YACTHBIMU MPOU3BOAHBIMHU. 10
8 Paznen 3 |Pemenue 3agaun JMHEHHOTO POrpaMMHUPOBAHUS. 4
9 Pazgen 3 |TpancnoprHas 3agava. 4
10 Paznen 4 |DxcrpemanbHble 3a/1a4M HA rpadax. 2
11 Paznen 4 |Ilouck MuHHMYyMa (pyHKIIMOHAJIOB. 4
Hroro mo 4 cemectpy 34
Hroro: 68

4.2.4. JlabopaTopHble padoThI
JIabopartopHble pabOThI HE IPETYCMOTPEHBI.

4.2.5. Kypcosbie padoThI (IPOEKTHI)
KypcoBbie paboTs (IIPOEKTHI) HE MPEyCMOTPEHBI

5. OBPA3OBATEJIBHBIE TEXHOJIOI'U
B xozne o0yueHus mpuMeHsoTCs:

B xone 00yuenust npuMeHsIOTCS:

Jlekuuu, KOTOpbIE ABJIAIOTCS OJHUM U3 BaKHEUIINX BUIOB YUEOHBIX 3aHATUI M COCTABISAIOT OCHOBY
TEOPETUUECKOM MOArOTOBKY OOydaroumxcs. Lenu TeKMoHHbIX 3aHTHiL:

- 1aTh CUCTEMAaTU3UPOBAHHBIE HAy4yHbIE 3HAHMS IO JUCLMIUIMHE, AKIIEHTHUPOBAaTh BHMMAaHUE Ha
HanOoJIee CIOKHBIX BOIIPOCAX JUCIUILINHEI,

- CTUMYJIMPOBATh aKTHUBHYIO TMO3HABATEIbHYIO NEATENBHOCTh 00YYaIOIIUXCs, CIOCOOCTBOBATh (Hop-
MHUPOBAHUIO UX TBOPUECKOTO MBIIILIEHHSL.

IpakTnuyeckue 3ausTus. Llenm npakTMUeCKUX 3aHATUI:

-COBEPILEHCTBOBATh YMEHUS U HABBIKH PEIICHUS MTPAKTUUECKUX 3a/1a4.

['MaBHBIM coJiepsKaHUEM 3TOT0 BUAA YYEOHBIX 3aHATHI ABIIsETCS paboTa Ka)10ro 00ydJaromerocs 1o
OBJIaJICHUIO TIPAKTHYECKUMHU YMEHHUSMH U HaBbIKAMU MPOGECCHOHAIBHOMN IS TETbHOCTH.

Koncyabranuu (Tekymasi KOHCYJbTallUs, HAKaHYHE 3auema/IK3amena) SBISETCsT OTHOM U3 (opm
PYKOBOJICTBA Y4eOHOM paboTON OOYYarOMUXCS M OKa3aHUS WM TIOMOIIM B CaMOCTOSTEIBHOM H3YYECHUH
Marepuaia AUCUUIUIMHBL, B JUKBUAAIMN UMEIOIINXCS MPOOETIOB B 3HAHUSX, 330JDKEHHOCTEH MO TEKYIIUM
3aHSTHSM, B IOATOTOBKE MMCbMEHHBIX PabOT (IIPOEKTOB).

Tekyie KOHCYNIbTAllMM TPOBOAATCS IperojaBaTeseM, BeIyLIIMM 3aHATHS B y4eOHOHM rpymre,
Hay4YHBIM PYKOBOJMTEIEM M HOCAT KAK MHAWBUIyAJIbHBIN, TAK U FPYIIIOBOM XapakTep.



CamocTosiTe/ibHAsE padoTa o0y4yaloUIMXCsl HAllpaBlieHa Ha yrIyOJeHWE W 3aKpeIiCHUe 3HAHWH,
IMOJTYYCHHBIX Ha JICKOUAX W OPYIHX 3aHATHAX, BBIpa6OTKy HAaBBIKOB CaMOCTOATCIBHOI'O AaKTHBHOI'O
MIPUOOPETEHUs] HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM U
MIPOMEXYTOYHOMY KOHTPOJTIO.

6. OHEHOYHBIE CPEJICTBA VIS TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,

IPOMEXXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUS JUCIATLIAHBI

6.1. Quenounvie cpeocmea 0nsa camocmosamenvHoil padomsl u MeKyuiezo KOHmMpOos
ycnegaemocmu

Pa3nea 1. luckperHasi MaTeMaTHKA

1.
2.
3.
4.
S.

UYrto Takoe HOpMasbHas TU3bIOHKTHUBHAS Gopma?
Uro HazbiBaetcs rpadom?

Kakoii rpad) Ha3pIBaeTCst OpUEHTHPOBAHHBIM?
Uro Takoe pedpo rpada, BepmmHa?

Yro Takoe myTh Ha rpade?

Pazpen 2. YnciaeHHbIe MeTOAbI

1.

No akwn

© oo

10.
11.

12.

13.
14.
15.
16.

Uewm anmpoxkcumanusi OTJIMYAeTCsl OT MHTEPIOJIALUU?

N3 xakux cooOpakeHu# BhIBEICHA (POPMYIIa TPANSIHii YUCICHHOTO HHTETPUPOBAHNUS?
HazHnauyeHnue sTana pereHns «OTACIEHUE KOPHEW».

Wnest meTona nesieHns OTpe3Ka I0I0JIaM PEIIEHUS CKAJIIPHOTO YPABHEHHUS.

Nnest MeToaa mpoCTOM UTEpPALIH.

VYenosus cxonumoctu Merona HeroToHa.

W3 kakux 3TanoB COCTOUT PEIIEHUE CUCTEMbl HEJIMHEWHBIX YPAaBHEHUN YMCICHHBIMU Me-
Tomamu?

Kakue meronb! oTHOCATCA K IPsAMBIM MeTtoaaM pemtenus CJIAY ¢ n HeusBecTHbIMU?
Kakne meronpl oTHOCATCS K MPHOIMKEHHBIM MeToaaMm pertenust CJIAY ¢ n Hen3BeCTHBI-
Mu?

B gem 3akmtogaercs cyts Merona XKopnana-I'aycca miis pemenus CJIAY?

Kakue cymiecTByroT METOblI PEIICHHsS HEIWHEHHOTO YpaBHEHHUS C OJHOM HEU3BECTHOH
YHUCIIEHHBIMH METO/1aMu?

B 4yem coCcTOMT CyIIHOCTB 3Tara OTAEJIEHUs KOPHEN IPU UCIOJIb30BAaHUU YUCIICHHBIX Me-
TOJIOB PELLIEHUS] HEIMHEHHOTO ypaBHEHUA?

Kakwue cymiecTByroT METObI PELLIEHUS] CUCTEM HEIMHEWHBIX YpaBHEHUN?

Wnest meTona Ditnepa pemieHns: 00ObIKHOBEHHOTO JU(DPEepeHITMATIBHOTO YpaBHEHUS?

Unes merona Pynre-KyrTa pemienns o0bIkHOBEHHOTO UG (hepeHIMaTbHOr0 YpaBHEHUS?
Kakoe ypaBHeHue Ha3biBaeTcsl TudepeHaTbHbIM YPAaBHEHUEM B YaCTHBIX MPOU3BOJ-
HBIX?

Paznen 3. JluneiiHoe mporpaMMupoBaHue

1.

ak~own

6.

Kakoli BUJ 3aa4un TMHEHHOTO IPOrPaMMHUPOBAHUS Ha3bIBAlOT KAHOHUYECKUM?
Kakue 3a1aun TUHEHHOTO MPOrpaMMHUPOBAHUS MOTYT peliaThes rpadudecku?
Nnes cumriiekc meroaa penieHus 3a1ay JUMHEHHOT0 MPOrpaMMHUPOBaHUS.
TpancnoptHas 3agada. [loctaHoBka 1 0COOEHHOCTH TPAaHCIIOPTHOM 3aauu.
CyTb MeTOza ceBepo-3araHoro yria.

ANTOpUTM METOJ1a IOTEHIIMAJIOB PELIEHUS TPAHCIIOPTHON 3a1a4H

Paznea 4. Meroabl onNTHMHU3AINHA

1.

2
3.
4.
5

Wnes metona 30J10TOTO cEUEHUS.

Wnest MmeToma neieHust OTpe3ka MUHUMH3AIIMN BBITTYKJIOW (DYHKITUH.
Nnes meTona HAUCKOPEUILIETO CITyCKa.

Uto Ha3bIBae€TCS MOPSAIKOM MeTOAA?

B yem uznes merona koHpuryparmii?



6.2. Oyenounvie cpeocmea onsa npoeeoeHus RPOMENHCYMOUHOU ammecmayuu
(3auera/3K3aMeHa)
6.2.1. Ilpumepnotii nepeuensv 60npocos/3a0anuil K 3a4eTy/IK3aMeny (no oucyuniune):

1.

CoNoOR~WN

ADADLADDEDDAEDDWLWWWWWWWWWWRNRNNRNNNMNNNNNREPERRERRRERRER R
OV T BRERWOMNPRPOOOMNOOTRWOMNPOOOMIOURWNRPRPOOOMNODUORNWNEREO

IIpenmer, 3anauu, coaepKaHUe TUCLHUILUIMHBIL.
Urto Takoe TU3bIOHKIIUU?

Urto Takoe KOHBIOHKIINA?

YT0 Takoe UMILIUKAUA?

Uro HazwiBaeTcs rpadom?

Kakoii rpad nazpiBaercst 1By10JIbHBIM?
Kakoii rpad HazpiBaeTcsi OpueHTHPOBAHHBIM?
Urto Ha3zwiBaeTcs pedpom rpada?

UYro Takoe Bec pedpa rpada?

. Uto Takoe mapuipyt?

. NHTEepnosALMoHHbIM MHOTOWIEH Jlarpanika.

. Uurepnionsitimonnsii MuHorowieH Hetotona (1-as hopmyna).

. Uurepnionsiimonnsiii MuorowieH HetotoHa (2-as hopmyna).

. IaTeprionupoBanue criaiiHaMHu.

. KBagpatypnas ¢popmyina.

. KBanparypnas popmyna tpanemuii.

. KBagpatypnas ¢popmyna Cumriicona.

. KBanparypuas popmyna [aycca.

. OTnenenue KopHeH HEIMHEHHOTO CKAJIIPHOTO YPaBHEHUS.

. MeTton nuxoromum.

. Meron xopa.

. MeTon kacaTenbHBIX.

. Meroj cekymux.

. KomOuHMpoBaHHBIN METOJ XOpA-KacaTelIbHbIX.

. MeTo1 mpoCThIX UTEpALUIA.

. YCi10BUS CXOOUMOCTH METOJA MPOCTBIX UTEPALIUN.

. Metonel I'aycca-’Kopnana pemenus CJIAY.

. Meton LU-pa3znoxenuii.

. Haxoxxnenue onpenenurens meronom LU-paznoxenuid.

. Haxoxxnienne o6patnoit matpuilsl MetogoMm LU-pasnoxeHui.

. Meton kBagpatHoro kopHs pemeHust CJIAY.

. Meron [JanuiieBckoro.

. CreneHHON MeETONI.

. MeTon pa3nokeHus B psj pemenus 3agaun Komm.

. Meton Diinepa pemenus 3agaun Kommn.

. Metron XbloHa pemenus 3aaaun Komm.

. Meroas! Pynre-Kyrra pemenus 3agaun Komm.

. Metonbl Anamca pemienus 3agaun Koy,

. Meton cerok pemenus kpaeBoi 3agaun uist O/[Y 2-ro nopsiaxka.

. MeTon cetok pemieHus: HadaiabHO-KpaeBoil 3axaun s Y ¢ Ul 2-ro nopsiaka.
. 3a7auu TUHEHHOTo nporpamMmmupoBanus. CTaHIapTHas U KaHOHWYeCKast (POPMBI.
. I'padmyeckuii MmetTox pemieHus 3aj1a4 JUHEHHOT0 TPOrpaMMHUPOBaHUS.
. Cumiiexkc MeToJ1 petieH s 3a1a4 JIMHEHHOT0 pOorpaMMHPOBaHHUSL.
. TpancnoprtHas 3aaaya.

. Meron ceBepo-3anaaHOro yria 3aJaHus HadajabHoro 6asuca.

. Perenne TpaHCIOpTHOM 3a1a4u METOAOM IOTEHIMAJIOB.

. Meron 30J10TOr0 CEeUEHHs.

. Meron nenenus oTpe3ska MUHUMU3ALUK BBITYKIONH (YHKLUH.



49. MeTtoa HAaMCKOPEHIIIETO CITyCKa.
50. Metoa KoHUTYpaIHii.

6.2.2. IpuMepHbIe TeCTOBBIE 3aJaHUS K IK3aMeHY

Bapuanr 1
Ne Bompoc BapuanThl oTBeTa
Jlana 3aa4ya IMHEWHOTO MPOTPAMMHUPOBAHUS: 1. 3y, +2y, > max
Z=2X +4x, > max, 2. 3y, +3y, - min
X —2X, <3, 3. 3y, +2y, — 3y, — max
1. 2%, +3x, <2, X, %, 20 4. 3y, +2y, —3y, — min
4%, —X, =3,
LeneBast pyHKIMS ABOMCTBEHHOM 3aauu OyeT
UMETh BUJI:
[Ipu perieHnn cuMIuIeKc-MeToIoM 3aaaun JmHek- | 1. X1=0,%2=0, X3=5, x4=8
HOTO ITPOrpaMMHUPOBAHUSI C CUCTEMOM OrpaHHYe- 2. X1=25x2=0,x3=0, x4=8
HUH 3. X1=0,%x2=0,x3=10,x4=6
2. 2%, +5X, +X; =5 4. x1=4,%=0, x3=2, x4s=4
4%, —3X, +X, =8
HayvaJIbHOE JIOMYCTUMOE 0A3MCHOE PEIICHHE UMEET
BUJI:
I'paguent Gyakunun 1. (31
(%, X,) = 2X ~3%, +4x2 +x, 8 2. (4%, 8%,)
3. | pasen ... 3. (2% 3, 4x, +1)
4. (4x -3, 8x,+1)
Marpuna ['ecce cOCTOMT U3 TPOU3BOJHBIX ... 1. 1 nopsaka
2. 2 mopsaka
4. 3. 3 nmopsnka
4. 4 nopsnka
2 3 1. X2+6xy+2y?
Martpuna I'ecce 3 4 | COOTBETCTBYET KBajpa- 2. 2X2+BXY+2y?
5 . ' 3. 2x2+6xy+4y?
- | THYHOHN QYHKIINHU: 4. X2+3xy+2y?
[Tpu MuHMMHK3aMu ogHOMepHOU GyHKkuuu meton | 1. aBa pasa
6. | TIOJIOBHHHOTO JIC/ICHHS MIO3BOIISCT 32 2 BBIUMCIICHUS | 2. TpU pasa
" | hyHKIMY YMEHBIIUTH UHTEPBAJ HEOTIPEICIICHHO- 3. 4pa3a
CTU B ... 4. 0,618 pa3
Hanpasienus ciycka OpTOroHajJbHbI B METOJIE ... 1. TloxoopauHATHOTO CIyCKa
2. HeroTona
7. 3. Hawuckopeiimero crnycka
4. Bepro lu3




Ne Bomnpoc BapuaHntbl oTBeTa
Merton Jleiikctpsl. Bepmmna 1 moayumia okonua- | 1. {2, 3, 4}
tenpHyto momeTky "0". Kakue Bepmmnsbl Ha cneny- | 2. {2, 3}
IOIIEM II1are MmoJjiydaT HOBbIe BpeMeHHbIe mometku? | 3. {2, 4}
O—) {56}
1]
S RoNO
Bepiunsr 1, 2, 3, 4 UMEIOT NOCTOSIHHBIE TTOMETKHU 1.
0, 2, 5, 6 coorBeTcTBeHHO. Uemy cTaHeT paBHA 2. 6
BpEMEHHasl IOMETKa BEPIIMHBI 6 Ha CIIeIYIOIEM 3. 8
mare? 4. 9
9.
1. 3
2. 4
3.5
4. 6
10.
[IpuBenena hopmanbpHas TOCTAHOBKA 33]1a4H ... 1. nuHEWHOTrO MPOTPaMMUPOBAHUS
LI . 2. TpPaHCHOPTHOM 3aj1aun
212;4 Cjj X — min 3. 0 KpaTydaluieMm ImyTH
i= =
) : 4. 0 MakCHMaJIbHOM MOTOKE B CETH
D ox; <L
j=1
11.

D X=X =0,i=2,...,n-1
j=1

=

ixjn >1,
j=1

X; = 0.




Ne Bomnpoc BapuaHntbl oTBeTa
OO6acTh TONMYCTUMBIX PEIICHUH 3a/1a91 JTUHEHHOTO
MIPOrpaMMHUPOBAHHS UMEET BUI: 1. 6
2. 13
3. 11
4. 14
12.
- 1
To-
r71a MaKCHMaJbHOE 3HaYeHHE LIeJIeBOM (PyHKINN
Z=2X1 +X2 paBHO ...
TpancnopTHas 3a1aya 1. a=50
MarasmHbi 2. a=20
cknagel [b1=30  |b2=50 |b3=20 3. a=40
al=30 7 4. a=10
13.
a2=50+a 1
OyJeT 3aKpBITOM, €ClIi a =. ..
Benuunna MakcUMaabHOTO MOTOKA ... 1. paBHa BelMYMHE MAaKCUMAIILHOTO pa3-
pe3a
2. 0OoJbIIe BEIMYHUHBI JTFOO0TO pa3pesa
14, 3. paBHA BEIMYMHE MUHHUMAJIHHOTO pa3-
pe3a
4. paBHa BEJIMYMHE CpeHEro apudmeru-
4ECKOT'0 BCEX Pa3pe3oB
Jlnia npumenenus anroputMa Jlekctpel TpeOyercs, | 1. Bce memnbie
4YTOOBI BEca AYT OBbLIH ... 2. BCe HEOTpHUIIATEIIbHbIC
15, 3. He 00pa30oBBIBAIM OTPHUIATENBHBIX
LUKJIOB
4. Bce LeTbIe U HEOTPHUIIATETIbHBIC
CKOJIBKO €TMHUII TPY3a CIEAyeT MepedpoCUTh Mo 1. 50
LUKJTy [TPH YBEIUYEHUU TIEPEBO3KHU U3 2 B 17 2. 0
Mara3anHbl 3. 10
CRAAAB! b1=10 b2=40 b3=30 u 4. 30
7 p; 6
16. | | a1=20 10 10 0
5
3 3 7
a2=60 + 30 30 3
)




Ne Bomnpoc BapuaHntbl oTBeTa
Kakas 13 nepeBo30ok cTaHeT HeOa3uCHOM npu 1. m31B3
BKIJIFOUEHUU B 0a3MC mepeBo3ku u3 2 B 17 2. 1Bl
MarasuHbl 3. m32B2
cKA3Ap! b1=10 b2=40 b3=30 u 4. w3283
17 Z; Z 6
* | | a1=20 10 10 0
5
3 5 L
32=60 + 30 30 3
-4
v 4 2 1
Han rpad, umeromuii N BepmmH. IT0T rpad Oyaer | 1. He uMeeT HUKIOB
Ha3bIBATHCS JIEPEBOM, €CIIH ... 2. SIBISIETCS CBSI3HBIM M colepxuT (N-1)
18. ayry
3. sBISIETCA CBA3HBIM 0€3 IIUKJIOB
4. BepHo 21 3
Yemy paBHa BeIMYMHA KpaT4yallIero octoa? 1. 9
2. 7
19 3. 6
' 4. 8
YeMy paBHO MaKCHUMaJIbHOE KOJIMUYECTBO YT B 1. n%*n
opueHTHpOBaHHOM Tpade (0e3 merenn) 2. 2n
20. | comepskamieM N BepiuuH? 3. n-1
4. n?
Bapmuanr 2
Ne Bomnpoc Bapuantsl oTBeTa
6 4 1. X2+6xy+2y?
{ 4 10} 2. 3x%+4xy+5y?
1. | Marpuna I'ecce COOTBETCTBYET KBajipa- 3. 2x%+6xy+4y?
TUYHOHN (PyHKIMH: 4. XP+2xy+y?
[Tpu MuHMMHK3aLUU ogHOMEpHON GyHKuuu meto | 1. nBa pasa
30JI0TOTO CEYEHUS MO3BOJISET 3a 1 BhIUKCIIEHHE 2. Tpu pasza
2. (GYHKIIMN YMEHBIIUTh MHTEPBAJ HEOIIPEIeIeHHO- 3. 4pa3a
CTU B ... 4. 0,618 pa3
Meroa HeroToHa HaXOIUT MUHUMYM KBaJIpaTHy- 1. 1 mar
HOW ()YHKIIMK N apTyMEHTOB 32 .... 2. 2mara
3. 3. n-1mar
4. nmmaros
Kakoit anroputm cieyer UCIoNb30BaTh ISl BbI- 1. JleiikcTpsl
YHCIICHHS KpaTyalimx myTel Mex 1y BceMu mapa- | 2. bemivana
4 | MH BEpIINH? 3. @noiiga-Yopienna
' 4. WHAEKCHO-MaTPUYHBIHA




Ne Bomnpoc Bapuantsl oTBeTa
Jns mpumenenus anroputma droitaa-yopiesnia 1. Bce menbie
TpeOyercs, 9ToOBI Beca IyT OBbLIH ... 2. BCE HEOTpPHUIATEIILHBIC
5 3. He 00pa30BBIBAIM OTPUIIATEIBHBIX
' IIUKJIOB
4. mo0ble
I'paguent pynkuuu 1. (-2,5)
f (%, %) =3% —2% +2%; +5%, —4 2. (6% —2, 4x,+5)
6. | paBeH ... 3. (6x;, 4x%,)
4. (3x,—2, 2x,+5)
Jly1st orpaHUYeHHIA 1. x1=100, xo= 0, s1=0, $2=4500
{ 20x, +30x, +5s, = 2000 2 x1=0, x2=100, $1=20, =0
3. X1=80, x2=0, s1=0, s.=300
1 2 X = 1 ’ H
7. | 5%+ 20x, +5, =600 4. x1=120, X=0, =0, $,=1
HalTH 0a3MCHOE pelieHre MpPH YCIOBUH, UTO CBO-
OOHBIMU TIEPEMEHHBIMHU SIBJISTFOTCSI X2 U S1.
1. 12
OO6nacTh 1ONYyCTUMBIX peLIeHUH 3a1auu TuHelHoro | 2. 13
IIPOrpaMMHUPOBAHUSI UMEET BUJL: 3. 18
4. 11
8. -
Toraa MakcuManbHOE 3HAUEHUE 11ENIEBOM PyHKIIMU
Z=X1 +3X2 paBHO ...
OnTuMaibHas CUMIUIEKC-TA0INIA 3a0a4YH JINHEN- 1. x1=0, x2=66 2/3
HOT'O POrpaMMHUPOBAaHUS UMEET BU! 2. X1=2, X2=6
Basmc 3HaYeHnA X1 %2 sl 52/3 X1=2, X2=6
x2|66 2/3 2/3 1 /30 |0 4| x1=6, X = 4666 2/3
9. s2|4666 2/3 [1 2/3 |0 - 23 |1
z 10000 10| 0 5 0
A it ¥ Vz

Torna onTuMalIbHBIN IIJ1aH BEIMYCKa NPOAYKIUN
PaBEH ...




Ne Bomnpoc Bapuantsl oTBeTa
1. 10000
OmnpenenuTs ONTUMANIBHYIO BBIPYUKY 1O pe3ynbTa- | 2. 250
TaM pewenus B [loucke pemienusi. .
p IT p 3. 89
npoal npoa2 4. 125
naH Bl ] 66 2/3 eoipyuka
10. | uewHw 90 150 10000
BMI PECYE HOPMbI 38TPAT PeCyc 3aTPaTbl P 3HaK Janackl pecypgcos
Chlpbe 20 30 2000 == 2000
spema 15 20| 13331/3 <= 6000
Jlana 3aga4a JIMHEHHOTO MPOrpaMMUPOBAHUS: 1. 3y, +2y, > max
Z=2X +4x, > max, 2. 3y, +3y, —> min
X, — 2%, <3, 3. 3y, +2y, -3y, - max
11 12% +3x%, <2, X1, X, 20 4. 3y, +2y, -3y, — min
4x, —X, =3,
LleneBas pyHKIHS TBONCTBEHHON 3aa4u OyIeT
MMETh BUJI:
1. o kparyaiimeM nyTu
[TpuBenena popManbHas MOCTAHOBKA 334U ... 2. 0 MaKCUMaJbHOM ITOTOKE B CETH
o ) 3. TpaHCIOPTHOW 3a7a4u
; Z;Cij X;j — min 4. 0 MOTOKE MUHMMAJIbHOW CTOMMOCTH
i=l j=
2.y
S x =4 i=1m,
j=1
n
DX =by, j=1...,m;
i1
X; 20,
[IpuBenena ¢popmanabHas NOCTAaHOBKA 3aauH ... 1. o xparyaiimem nytu
n-1 2. 0 MakCMMaJbHOM MOTOKE B CETH
Zl: Xin — Max, 3. TpaHCHOPTHOM 3a1a4n
1= V)
13| < i 4. 0 MOTOKE MUHUMAJIBHON CTOUMOCTHU
: inj —an =0,i=2,...,n-1
j=1 =1
0<x; <U;
[Ipu perieHnn cCUMIUIEKC-METOIOM 3afaun JuHed- | 1. x1=4,x2=0, X3=2, x4s=4
HOTO TIPOTPaMMHUPOBAHUSI C CHCTEMOM OrpaHHUye- 2. X1=25,%=0,%x3=0,x4=8
HUM 3. X1=0,%=0,x3=10,x4=6
14. | [2% +5X, + X, =5 4, x1=0,x2=0, Xx3=5,x4=8

4%, —3X,+X, =8

Ha4YaJIbHOC JOIYCTUMOC 0asucHoe PCHICHUC UMECT

BHU]T ...




Ne Bomnpoc Bapuantsl oTBeTa
JlaHa 3ama4a JTMHEWHOTO MPOTPAMMHUPOBAHUS 1. (1,1,07
5%, +2X, —6 X, — min, 2. (1,1, )7
3. 2,1,2)7
3X, + X, —2X; 25, T
L2 s 4. (2,1,0)7
15. | 13X, —2X, +2X, >4,
X1 %5, % 0.
Kakoii u3 yka3aHHBIX IIJIAHOB SIBJISIETCS TOIYCTH-
MbIM?
Jlana 3a1a4a JMHEHHOTO POTPAMMHUPOBAHUS: 1. (0,2)7
X, +3X, — max, 2. (0,3)7
3. 507
2%, +4xX, 28, ’
1 2 4. (7, O)T
16. | <3x, +7x, <21,
X, X, 2 0.
Kakoii u3 yka3aHHBIX IIJIAHOB SIBJISICTCS] ONTHMAJb-
HBIM?
[Tnan nepeBo30K (KMPHBIM MIPUPTOM B HIDKHEM 1. a=0
JIEBOM YIJ1y) TPAHCIIOPTHOM 3a1auu 2. a=20
MarasvHbi 3. a=30
cknagel [b1=35  [o2=55  [b3=2s 4. a=5
al=45 7 4
1. 20+a 25
a2=70 1 9
15 LS
OyZeT JOMyCTUMBIM TIpH & =...
JUid 1mutaHa nepeBo30K 1. 7
Maras1Hel 2. 2
cwnansl [b1=35  |b2=55 |b3=25 3.5
al=45 7 4 4.9
20 25
18. a2=70 1 9
15 55 u2=1
vl
BBIYHCIIUTH MOTSHITHAI V1 , eCiH MmoTeHman Up= 1.
CKOJIBKO €TMHUII TPY3a CIEAyeT MepedpoCUTh 1o 1. 10
LUKJTy IPH YBEIUYEHUU NIEPEBO3KHU U3 2 B 17 2. 40
MarasmHbl 3. 30
CKMaaL! b1=40 b2=50 b3=30 U 4. 20
8 3 5
19 al=70 40 30 -6
) 9
6 9 2
a2=50 + 20 30 0
-8
V' 14 9 2




Ne Bomnpoc Bapuantsl oTBeTa
Kakas 13 nepeBo30ok cTaHeT HeOa3uCHOM npu 1. m31B3
BKJIFOYCHUU B 0a3uC MepeBO3KH U3 2 B 1? 2. 3283
MarasvHb! 3. m32B2
cKNaap! b1=40 b2=50 b3=30 U 4, n31B2
8 3 5
1:7 -
20. al=70 40 30 6
9
6 9 2
a2=50 + 20 30 0
-8
V' 14 9 2
Bapuanr 3
| Ne Bonpoc BapHaHTHI 0TBeTa
JlaHa 3aa4ya JJMHEWHOTO MPOTPaMMHUPOBAHUS 1. (1,1,07
5%, +2X, —6 X, — min, 2. (2,1,0)7
3. (2,1,2)7
3X, + X, —2X, 25, T
12 3 4, (1,1, 17
1 3X, —2X, +2X; >4,
X, 1%y, % 0.
Kakoii u3 ykazaHHBIX JIAHOB SIBIISIETCS IOMYCTH-
MBIM?
Jlana 3a1a4a TMHEHHOTO POTPAMMHUPOBAHUS: 1. (0,2)7
X, +3X, = max, 2. (5,07
3. (0,37
2%, +4x, 28, '
1 2 4. (7, O)T
9 3X, +7X, <21,
X, X, 0.
Kakoii n3 yka3aHHBIX IIJIAHOB ABJISIETCA ONTHMAalb-
HBIM?
Jlana 3aj1a4a JIMHEWHOIO IPOTPaMMHUPOBAHUS: 1. 3y, +2y, > max
2= 2% +4x, > max, 2. 3y, +3y, - min
X, — 2%, <3, 3. 3y, +2y, -3y, — max
3. | 42% +3x, <2, X1, X 20 4. 3y,+2y, -3y, — min
4%, —X, =23,
[eneBas GpyHKIMS TBONCTBEHHOM 3a1a4u OyAeT
UMETh BUJ:
[Tpu perieHnn cUMIUIEKC-METOIOM 3aiaun JimHeh- | 1. x1=4, x2=0, X3 = 2, X4=4
HOT'O TPOrpaMMHUPOBAHUsl C CUCTEMOM OrpaHHuue- 2. X1=25,x=0,x3=0,x4=8
HUN 3. x1=0,%x=0,%x3=10,X4=6
4. {2x1+5x2+x3:5 4, x1=0,%x2=0,%x3=5,x4=8
4%, —3X, +X, =8
HAYaJIbHOE JIOIMYCTUMOE 0a3UCHOE PEIICHUE NMEET
BUJI!




Ne Bompoc BapuaHnThl oTBeTa
TpancnopTHas 3a1aya 1. a=20
MarasmHol 2. a=50
cunagpl |b1=30  |b2=50 |b3=20 3. a=40
al=30 2 7 4 4. a=10
5.
a2=50+a 3 1 9
Oyzer 3a-
KpBITOM, eciy a =...
[Tnan nepeBo30K (KUPHBIM MIPUPTOM B HIDKHEM 1. a=5
JIEBOM YTJIy ) TPAHCIIOPTHOM 33124 2. a=20
MarasuHbol 3. a=30
cknagsl [b1=35  |b2=55 [b3=25 4. a=0
al =45 2 7 4
6. 20+a 25
a2=70 3 1 9
15 Lo
Oyzer no-
IIyCTUMBIM IIpH A =...
Jns niaHa nepeBo30K 1. 7
MarasMHbl 2.0
chnagbl |bl=35 b2=55 b3=25 3. 5
al =45 2 7 4 4. 1
20 25
v a2=70 3 1 9| u2=1
15 L5
v2
BBIYMCIIMTH MOTEHIHAI V2, €Clii ToTeHIran U= 1.
Kakas nepeBo3ka Ha ClIeIyIOIIEM L1are CTaHeT 1. 3283
0a3ucHOMN? 2. i3lB3
Mara3uHol 3. w3281
cKknaapl b1=20 b2=50 b3=30 U 4, n31B2
9 8 4
8. al=55 20 35 0
-5
6 6 7
a2=45 15 30 -2
-1




Ne Bompoc BapuaHnThl oTBeTa
Ha kakyro BeTMYuHy YMEHBIIUTCS CTOUMOCTh 1. 30
MEePEeBO30OK MPHU yBeTU4YeHUH niepeBo3ku u3 1 B3 va | 2. 55
1? 3. 9
MarasuHbl 4, 5
CKAaapbl b1=20 b2=50 b3=30 U
9 8 4
9. al=55 20 35 + 0
-5
6 6 7
a2=45 15 30 -2
-1
\' 9 8 9
[IpuBenena ¢hopmanbHas MOCTAHOBKA 334U ... 1. TpancmopTHOH 3aaun
n . 2. 0 MakCUMAaJIbHOM IIOTOKE B CETH
;;Cij X;j — min 3. 0 KpaTyaiiieMm myTu
; = 4. 0 MOTOKE MUHMUMAJIbHOW CTOMMOCTH
X; <L
=1
10. | )
X — 2. X;=0,i=2,...,n-1
j=1 j=1
n
DX, 21
j=1
X; 20
Jlnst npumenenus anroputma JledkcTpel Tpedyercs, | 1. mro0bie
9TOOBI Beca AYT OBLIH ... 2. BCE HEOTpHUIIATENIbHbIC
11 3. He 00pa30BBIBAIN OTPHUIATEIHLHBIX
IIUKIIOB
4. Bce LeTbIe
I'paguent GpyHKIMN 1. (-13)
f (X, X,) =—X2—4x, +3x%+2X,—6 2. (-2x, 6X,)
12. | paBeH ... 3. (2%, —4, 6x,+2)
4. (4x, -3, 8x,+1)
I'papuenT pyHKIIHI 1. (-6,-4)
f (X, X,) =—X2 —4%, +3X2 +2x, —6 2. (0,0
13. 1 5 Touke (1,-1) paBeH ... 3. (-1,3)
4. (-4, 2)
Martpuna ['ecce COCTOUT U3 MPOU3BOIHBIX ... 1. 3 mopsaka
2. 4 nopsaka
14. 3. 1 mopsnka
4. 2 nopsiaka




Ne Bomnpoc BapuaHntbl oTBeTa
10 1 1. 5x%+xy - y?
15 Marpuna ['ecce 1 COOTBETCTBYCT KBA/PA- | 2 2x24+5xy+2y>
' 5 3. 5x%+2xy - y?
TUYHOH QYHKIWH ... 4. x+3xy+2y?
MeTtoa HauCKOPEHIero crycka HaXoAuT MUHUMYM | 1. GecKOHEYHOE KOJIMYECTBO MIaroB
KBaJpaTUYHOM (PYHKIIMH N apryMEHTOB 3 .... 2. 1mar
16. 3. n-1 mar
4. n maros
Jlst reHepanuu paBHOMEPHO pacnpeneneHubix uu- | 1. =CJIIYUC()*4
cel Ha oTpeske [2; 4] MOXKHO HCIT0JIb30BaTh (Hop- 2. =CJIIYUC()*2+2
17| myny ... 3. =HOPMPACII(4; 2; 1; 0)
4. =CJIYUC(2; 4)
Uemy paBHa BelIMUMHA KpaTyalIiero ocroa? 1. 7
2. 9
3. 12
18. 4. 14
Jlinna kpatyaiiero nytu u3 S B T paBHa ... 1. 9
< 2. 10
! ) 3. 11
19. S t 4. 12
9 2
[Tpy MUHUMH3AIIMHA OTHOMEPHOUN (PYHKIIMHU METO]T 1. nBapaza
30JI0TOTO CEUEHUS MO3BOJISIET 3a | BhIUMCIIEHUE 2. 0,618 pa3
20. | dyHKIIMM YMEHBIIUTh UHTEPBAJ HEOMIPEACTICHHO- 3. 4pa3a
CTU B ... 4. Tpu paza

6.3. Onucanue noka3zareJsieil 1 KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE

IHIKAaJ OIICHUBAaHUA

6.3.1. Kputepnu o11eHOK MPOMEKYTOYHOM aTTecTauuu (1upPepeHINPOBAHHOIO 324€eTA)
JuddepeHnrpoBaHHbIN 3a4eT HE IPETyCMOTPEH.

6.3.2. Kputepuu o1ieHOK MPOMEKYTOUHOM aTTecTaluu (3K3aMeH)

Onenka

«2»
(Hey10BJIETBOPUTEJIBHO)

Iloporosslii ypoBeHb
OCBOEHHS

YrayOJeHHbIH
YPOBEHb OCBOEHHS

IIpoaBuHyTHBIH
YPOBEHb OCBOEHHS

«3»
(YAOBJ1€TBOPUTEJIHHO)

«“»
(xopoio)

«5»
(oTJIM4HO)

CryneHT He 3HaeT
3HAYUTEILHON YacTU
MaTepuana, JI0IycKaeT
CYIIIECTBEHHBIE OIIHOKU B
OTBETax Ha BOIPOCHI

CTyaeHT OBEPXHOCTHO
3HaeT MaTepHuai
OCHOBHBIX Pa3ZieJiOB U
TeM y4eOHOM
JVCLUUIUIMHBI, JOMYCKaeT

CTy,I[CHT XOpouIO 3HacT
marepuall, rpaMOTHO U
o CyHICCTBY U3JIaracTt
€ro, A0I1yCKas
HCKOTOPLIC HCTOYHOCTHU B

CTyzIeHT B TOJIHOM
00bEMeE 3HAaeT Marepuall,
IPaMOTHO U 110
CYILIECTBY U3JaraeT ero,
HE JoIycKas




OneHka

IHoporoBblii ypoBeHb

YrayoneHHbIH

IIpoaBuHyTHII

«2» OCBOCHHS YPOBEHb OCBOCHHS YPOBEHb OCBOCHHS
(HEeyI0BJIETBOPHUTEIBLHO) «3» «4» «S»
(Y10BJIETBOPUTEJIBHO) (xopo1io) (OTJIM4HO)
HETOYHOCTH B OTBETE Ha OTBETE Ha BOIPOC. CYLIECTBEHHbIX
BOIIPOC HETOYHOCTEU B OTBETE
Ha BOIPOC
He ymeer Haxoauth WNHorna Haxoaut YBEpEeHHO HAXOAUT bezommbouno HaxoauT
pereHus OOJIBIINHCTBA peleHus, peleHus, pereHus,
IPEayCMOTPEHHBIX IPeayCMOTPEHHbIE IIPESYCMOTPEHHbIE IIPESYCMOTPEHHbIE
MPOTpaMMoii 00yUIeHUs MpOrpaMMoii 00y4eHust MpOTpaMMoii 00ydIeHHUs porpaMMoi
3aJaHUI 3alaHUN 3alaHUN o0y4eHus 3aaHui
BonbmmHCTBO IIpenycmoTpenHble [IpenycMoTpeHHbIE [IpenycMoTpeHHbIe
MPeTyCMOTPEHHBIX MporpaMMoii 00ydeHUs MpOrpaMMoOi 00ydeHust | TpOrpaMMOi OOydIeHHS

porpaMMoi 00ydeHus
3aJaHUH HE BBHITIOIHEHO

3aJaHMs BHIIOJTHEHBI
YOBJIETBOPUTEIHHO

3alaHus yCIICUIHO
BBIITIOJIHCHBI

3a/laHus YCIICHIHO
BBIITIOJIHCHBI

6.3.3. Kputepum ouieHOK NPpOMeKYTOYHOM aTTecTalluM (3a4eT)

Onenka Onucanne
[Mocemenue 6omnee 50 % NEKIMOHHBIX U IPAKTUYCCKUX 3aHATHUH; CTYICHT TBEPIO
3HAET MaTepHuall, FPaMOTHO M O CYIIECTBY U3JIaraeT ero, He JIOMyCKas CyIe-
3aureHo CTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC; BCE NMPEAYCMOTPEHHBIE IPOIPaMMOM

00y4eHus 3a1aHusI BBITIOJIHEHBI, KAYECTBO WX BBIMOIHEHHUS IOCTATOYHO BBICOKOE;
B TCYCHHE CEMECTPa BBIIOJIHII TBOPUYECKYIO paboTy.

He 3auTeno

MHWHHUMAJIbHOMY.

[Tocemenne menee 50 % NEKLMOHHBIX U NPAKTHYECKUX 3aHATHUIM; CTYACHT HE 3Ha-
€T 3HAUUTCIbHOM YacTU MaTtcpualia, JOIMyCKacT CYICCTBCHHLIC OLINOKHU B OTBETAX
Ha BONPOCKI; OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOU 00yUYeHNs 3a1aHUi
HE BBIIIOJIHEHO, KAUYECTBO UX BBINOJHEHHS OLEHEHO YHCIOM OaJII0B, OM3KUM K

pruepna;l WKaia OoueHu6anuA 3HAHUI 8 MECMOBOIL qbopme:

KosimyecTBO NpaBUJIbLHBIX 0TBETOB, %0 Ouenka
0-49 He 3aureno

50-65 3ayTeHo

66-85 3ayTeHo

86-100 3auTeHo

7. YYEBHO-METOJUYECKOE 1 ”THOOPMALIMOHHOE OBECIEYEHUE
JUCUMUIIIAHBI

7.1. Pekomenayemas aureparypa
7.1.1. OcHoBHAasn JUTEpPaTypa

1. [Tantuna, U. B. BeraucnutenpHas MaTeMaTrka [ DneKTpoHHBIN pecypc] : yueOnnk / W. B. [1an-
TiHa, A. B. CuH4ykoB. - 2-e u3f., nepepad. u gon. - M.: MOITY Cuneprus, 2012. - 176 c.

http:// bookread2.php?book=451160znanium.com/

2. Yucnennsle MeTobl. [IpakTukym : yueO. mocobue / A.B. [lantenees, U.A. KynpsBuesa. — M.:
HNH®PA-M, 2017. - 512 c. http://znanium.com/catalog.php?bookinfo=652316

3. UncnenHbie METOIbI B MaTeMaTH4YeckoM MoienupoBanuu: Yu. moc./ H.I1. CaBenkosa u nip. - 2
u31., uct. u jgoim. - M.: APTAMAK-MEJIUA: UHDPA-M, 2014. - 176 c.

http://znanium.com/catalog.php?bookinfo=455188



http://znanium.com/catalog.php?bookinfo=652316
http://znanium.com/catalog.php?bookinfo=455188

4. DKOHOMHUKO-MAaTEMAaTHYSCKHUE METOAbI U MOJIENIH: KOMIIbIOTEPHOE MOJEIHPOBaHue: YUeOHOE Mo-
cooue/H.B.Opiosa, B.A.I1o10BHUKOB. -3-€¢ n31., nepepad. M mom. —M.: By3sosckuii yueonuk: MTHDPA -
M, 2011. -389 ¢. http://znanium.com/catalog.php?bookinfo=324780

5. DKOHOMHKO-MAaTeEMaTHYECKHE METOALI M Moaenn: YueOHuk mist 6akanaspos / HoBukos A.M. -
M.:lamkos u K, 2017. http://znanium.com/catalog.php?bookinfo=937492

7.1.2. lonoJiHUTE/ILHAS JIUTEPaTypa

1. Konpaes B./I. Unucnennsle MeTOBI U IporpammupoBanue : yued. mocooue / B.Jl. Konmaes ; mox
pen. npod. JL.I'. I'arapunoii. — M. : U]l «®OPYM» : UHDPA-M, 2017. - 336 c.
http://znanium.com/catalog.php?bookinfo=672965

2. 3anmu3Hsk, B. E. Teopus 1 mpakTHKa 10 BEIYUCIUTEILHON MaTeMaTHKe [ DJIEeKTPOHHBIN pecypc] :
yue0. mocobue / B. E. 3amusnsk, I'. U. llenanosckas. - KpacHospck : Cub. penep. yu-1, 2012. - 174 c.
http://znanium.com/bookread2.php?book=441232

3. DKOHOMHUKO-MaTeMaTHYeCKIEe METO/IbI B IpUMEpax U 3agadax: Yueo. moc. / A.H.apman,
N.B.Opnosa, H.B.Konuesas u ap.; [lox pen. A.H.I'apmama - M.: By3. yu.: HUI] UH®PA-M, 2014 -
416c¢. http://znanium.com/catalog.php?bookinfo=416547

7.1.3. Y4eOHO-MeTOoAnYEeCKOoe o0ecedyeHue
1. Cubupes B.H. MeTonuyeckue yka3aHusi K CaMOCTOSTEIbHOM paboTe ISl CTY/ICHTOB CIIeHalb-
"octr 27.03.03: http://ior.spmi.ru

7.2. Ba3bl JAAHHbIX, 3.]'IeKTp0HHO-6]/I6JII/IOTe‘lHLIe CHUCTEMBI, I/lH(l)OpMalII/IOHHO-CleaBO‘{HbIe u
MNOUCKOBbIC CUCTEMBbI
1. Espomnetickas mudpoas 6ubdamoreka Europeana: http://www.europeana.eu/portal

2. Koncynprantllnioc:  cnpaBoYHO-TIOMCKOBasi —~ cucTeMa  [DIEKTpPOHHBIM  pecypc]. -
www.consultant.ru/

3. HWHpopManMOHHO-U3AATENbCKUN IEHTP MO T€0JIOTUM U HEIPONOJIb30BaHUI0 MUHHCTEPCTBA
IPUPOAHBIX pecypcoB u d3konorun Poccuiickoit @Penepaumu - OO0 "TEOMH®OPMMAPK":
http://www.geoinform.ru/

WudopmarimoHHo-aHATUTHYECKHI TIeHTp «Munepan»: http://www.mineral.ru/
Muposas uudponas oubnuotexa: http://wdl.org/ru

Hayunas snextponnast 6udanoreka «Scopusy: https://www.scopus.com
Hayunas anektponnas 6ubnuotexa ScienceDirect: http://www.sciencedirect.com
Hayunas anextponHas oudnuoreka «eLIBRARY»: https://elibrary.ru/

[Mopran «I'ymanutapHoe obpasoBanue» http://www.humanities.edu.ru/

10 denepanbHblii moptan «Poccuiickoe odpazoBanue» http://www.edu.ru/

©oNe gk

11. denepanbHoe xpanunumie «EaunHas kosulekuus HU(QPOBBIX 00pa30BATENbHBIX PECYPCOB
http://school-collection.edu.ru/

12. Tlouckosie cuctemsl Yandex, Rambler, Yahoo u ap.

13. DnexkTpoHHO-OMOIHOTeUHAS cucreMa U30aTeIBCKOTO IeHTpa «JlagbY:
https://e.lanbook.com/books

14. DOnextponnas  6ubmuoreka  Poccuiickoit  ['ocymapctBennoit  bubmumorexku  (PT'B):
http://elibrary.rsl.ru/

15. DnexTponHast Oubnmoreka yueOHukoB: http://studentam.net

16. DnexrponHo-6ubMHOTEuHAs cucTema «9BC FOPAMT»: www.biblio-online.ru.

17. DnextponHass OubmmoTeunas cuctema «HarmonanpHBI 1HPPOBONH pecypc «PyKOHT»:
http://rucont.ru/

18. Dnexrponno-6ubIMoTeuHast cucrema http://www.sciteclibrary.ru/


http://znanium.com/catalog.php?bookinfo=416547
http://ior.spmi.ru/
http://www.geoinform.ru/
http://www.mineral.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCLHUIIJIMHBI

Crnennanu3upoBaHHbIE ayIUTOPUH, UCIIOIb3YEMbIE IIPU IPOBEACHUH 3aHATHH JIEKLIMOHHOIO THUIIA,
OCHAILIEHbl MYJIbTUMEIUMHBIMU IPOEKTOPAMH M KOMIUIEKTOM alnaparypbl, O3BOJSAIOIEH JEMOHCTPUPO-
BaTh TEKCTOBBIC U TpaUUECKUe MaTEPUAIIBI.

Jlns npoBeieHus 1a0OpaTOPHBIX 3aHATUI HCIIONB3YIOTCS KOMITBIOTEPHBIE KJIACChl, 000pY10BaHHBIE
TEXHUKOM M3 pacyera OJMH KOMIBIOTEP HAa OJTHOTO 00YYaroIerocs, ¢ 00yCTpOSCHHBIM pabounuM MECTOM
npenojaBatesnisi. B yueOHOM mporiecce UCIoIb3yeTcs KOMIUIEKT IEMOHCTPAIIMOHHBIX CTEHIOBBIX MaTepu-
aJIOB 10 TEMaM Kypca.

8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIEHHE Ay TUTOPHIi:
{Cneyuanusuposannvie nomewenus — yuebnvie 1abopamopuu, Kaburemol, yueOHvle ayoumopuu 0is npo-
8e0eHUs. 3aHAMUL TeKYUOHHO20 MUNA, 3AHAMUL CEMUHAPCKO20 MUNA, KYPCOB020 NPOEKMUPOSAHUsL (8bl-
NOJHeHUsl KYPCOBLIX pabom), epYnnosuix U UHOUBUOYATbHBIX KOHCYIbMAYULl, MEKYWe20 KOHMPOIs U npo-
MEANCYMOUHOU ammecmayuul. }
8.1.1. Ayautopuu Ajs NpoBeeHNs JeKIIUOHHBIX 3aHATHI
128 nocaoounvix mecm
OcHanieHHOCTh: MybTUMeIUIHAS YCTAHOBKA C aKyCTUYECKON cuCcTeMOM — 1 mT. (B T.4. MYyJIbTH-
MEAUIHBIN IpoeKTOp — 1 1IT., MPOEKIIMOHHAs annapaTypa: HCTOYHUK OecriepeOoitHoro nutanus — 1 wmr.,
9KpaH — 1 mT., MOHUTOP — | mIT., KOMIBIOTEP — 1 IIT.), BO3SMOXKHOCTB JIOCTyNA K ceTH «HTepHEeT», CTYI
IS CTyIeHTOB — 128 mT., Kpecio npenogasareis — 1 mr., cron — 65 mrT., mepeHocHast HaCTOJIbHAs TPH-
Oyna — 1 mT., JOCKa HACTEHHAss MATHUTHO-MapKepHast — 2 IIT., TUIaKaT B paMKe HACTCHHBIN — 9 1IT.
[lepeuens nueH3MOHHOTO ITporpammuoro odecneuenus: Microsoft Windows 7 Professional (I'K
Ne 671-08/12 ot 20.08.2012 «Ha noctaBky npoaykimny» (oocayxuBanue 10 2020 roaa)), Microsoft Of-
fice 2007 Professional Plus (Microsoft Open License 46082032 ot 30.10.2009 (oGciy:xuBaHue 10
2020 rona)).
AnTuBHpycHOE TiporpamMMmHoe obecrieuenue: Kaspersky Endpoint Security (J{orosop Ne J1810(223)-12/17
ot 11.12.17), 7-zip (cBoboaHO pacmpoctpansemoe I10), Foxit Reader (cBobomHO pacipocTpaHseMoe
I10), SeaMonkey (cBoboano pacrnpoctpansemoe I10), Chromium (cBoboano pacipoctpansemoe I10),
Java Runtime Environment (cBo6oaH0 pacnipoctpansemoe I10), doPDF (cBo6oaHO pacmpocTpaHseMoe
I10), GNU Image Manipulation Program (cBo6osH0 pactpoctpansemoe I10), Inkscape (cBoboHO pac-
npoctpansiemoe [10), XnView (cBoboano pacrnpocrpansemoe [10), K-Lite Codec Pack (cBo6omHo pac-
npoctpansemoe [10), FAR Manager (ceo6oano pacripoctpansemoe [10).
64 nocadounvix mecma
OcHamieHHOCTh: MyTbTUMEIMUHBINA IPOSKTOP — | IIT., MPOSKIIMOHHA anmapaTypa: HCTOYHHUK
6ecniepeboitHoro nuranus — 1 mr., skpad — 1 wT., HOyTOYK - 1 1WT., (BO3MOXKHOCTH JOCTyMa K ceTu «H-
TEpPHET»), CTOWKA MOOMIbHAA — 1 WIT., CTYJM JUIsl CTYIEHTOB — 64 WIT., Kpecio npenojasarens — 1 mr.,
cTOJ - 33 1IT., MEPEHOCHAs: HACTONIbHAS TPHOYHa — 1 mIT., Jocka Oeas HacTeHHasi MAarHUTHO-MapKepHast —
1 wrT., nIakaT B paMKe HaCTEHHBIN — 4 IIIT.
[epeueHb TUIEH3MOHHOTO TIporpaMmmuoro obecrneuerus: Microsoft Windows 8 Professional (I'K
No 875-09/13 ot 30.09.2013 «Ha nmoctaBky KOMITbIOTEpHOM TeXHUKN (00cmykuBanue 10 2020 roga)),
Microsoft Office 2007 Professional Plus (Microsoft Open License 46431107 ot 22.01.2010 (o6cmy»xuBa-
uue 10 2020 roxa)), CorelDRAW Graphics Suite X5 (Torosop Ne559-06/10 ot 15.06.2010 «Ha mocras-
Ky MporpaMMHOro obecrieueHus» (oociyxuBanue no 2020 rona)), Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1
AnTHBHpYyCcHOE iporpamMMmHoe obecrieuenue: Kaspersky Endpoint Security ([{orosop Ne J1810(223)-12/17
or 11.12.17), 7-zip (cBoGoaHO pactpoctpansemoe I10), Foxit Reader (cBoboaHO pacmpocTpaHsieMoe
I10), SeaMonkey (cBoboano pacnpoctpansemoe I10), Chromium (cBoboano pactipoctpansemoe [10),
Java Runtime Environment (cBo6oH0 pacnipoctpansemoe [10), doPDF (cBobomHO pacnpocTpaHseMoe
I10), GNU Image Manipulation Program (cBo6oaH0 pacnpoctpansemoe I10), Inkscape (cBo6oHO pac-
npoctpansiemoe [10), XnView (cBo6oano pacnpocrpansemoe I10), K-Lite Codec Pack (cBo6oaHO pac-
npoctpansemoe [10), FAR Manager (ceo6oaH0 pacnpoctpansiemoe [10).
60 nocadounvix mecm



OcHaleHHOCTh: MynbTUMEIUNHBIA MPOEKTOp — 1 IIT., MPOEKIIMOHHAA anmnapaTypa: HCTOYHUK
6ecniepeboitHoro nutanus — 1 mr., skpad — 1 mwT., HOyTOYK - 1 WT., (BO3MOXHOCTH JOCTYyMA K ceTn «H-
TEPHET»), CTOWKAa MOOWIIbHAs — 1 IIT., CTyJ UIst CTyeHTOB — 60 mIT., Kpecio mpernoaasatens — 1 mr.,
croix - 31 mr., mepeHocHas HacToibHas TpuOyHa — 1 mT., JocKa Oenas HacTeHHast MAarHUTHO-MapKepHast —
1 wt., 1ocka moa mMes — 1 1IT., I1akaT B paMKe HaCTEHHBIN — 3 IIT.

[TepeueHs JIMIIEH3HOHHOTO MTporpaMMHOTo obecniedenus: Microsoft Windows 8 Professional (I'K
No 875-09/13 ot 30.09.2013 «Ha nmoctaBky KOMITbIOTEpHOM TeXHUKN» (00cmyxkuBanue 10 2020 roga)),
Microsoft Office 2007 Professional Plus (Microsoft Open License 46431107 ot 22.01.2010 (o6cny»xuBa-
Hue 10 2020 roga), CoreIDRAW Graphics Suite X5 (JoroBop Ne559-06/10 ot 15.06.2010 «Ha noctaBky
nmporpaMMHOTo obecnieueHus» (oocayxuanue 10 2020 roxa)), Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1
AnTtuBUpycHoe nporpamMmHoe obecrnieuenue: Kaspersky Endpoint Security ([Jorosop Ne [1810(223)-12/17
or 11.12.17), 7-zip (cBoGoaHO pacupoctpansemoe I10), Foxit Reader (cBoboaHO pacrpocTpaHsieMoe
I10), SeaMonkey (cBoboano pacmnpoctpansemoe I10), Chromium (cBoboano pacipocrpansemoe [10),
Java Runtime Environment (cBo6oaHo pacnpoctpansemoe I110), doPDF (cBobomHO pacnpocTpaHseMoe
I10), GNU Image Manipulation Program (cBo6osH0 pactpoctpansemoe I10), Inkscape (cBo6oaHO pac-
npoctpansiemoe I10), XnView (cBoboano pactpocrpansiemoe I10), K-Lite Codec Pack (cBo6oano pac-
npoctpansgemoe [10), FAR Manager (ceoboano pacrpoctpansemoe [10).

56 nocaoounvix mecm

OcHameHHOCTh: MylTbTUMEAUUHBINA IPOSKTOP — | IIT., MPOSKIIMOHHAS armapaTypa: HCTOYHHUK
6ecriepeboitHoro nuranus — 1 mwr., skpad — 1 wT., HOyTOyK — 1 WT., (BO3MOXHOCTh JocTymna K cetu «UH-
TEpPHET»), CTOMKA MOOMIIbHAA — 1 MIT., CTYI JUIsl CTyIEHTOB — 56 WIT., Kpeciio npenojasarens — 1 mr.,
ctoi — 29 1IT., IepeHoCHas HacTobHas TpOyHa — 1 MIT., TOCKA HACTCHHAss MATHUTHO-MapKEpHas —

1 mit., Iutakat B paMKe HaCTEHHBIN — O 1IT.

[TepedeHs JIMIIEH3MOHHOTO MpOorpaMMHOro obdecriedeHus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mocTtaBKy KOMITBIOTEpHOM TeXHHUKN» (00cmyxuBanue 10 2020 roma)),
Microsoft Office 2007 Professional Plus (Microsoft Open License 46431107 ot 22.01.2010 (o6cysxuBa-
Hue 10 2020 roga)), CorelDRAW Graphics Suite X5 (HoroBop Ne559-06/10 ot 15.06.2010 Ha nmoctasky
nporpaMMHOTo obecrieueHus» (oocmyxuBanue 10 2020 roma)), Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1
AnrtuBupycHoe nporpammuoe obecrieuenue: Kaspersky Endpoint Security (JIorosop Ne J1810(223)-12/17
ot 11.12.17), 7-zip (cBoGoHO pacnpoctpansemoe [10), Foxit Reader (cBoboaHO pacmpocTpansieMoe
I10), SeaMonkey (cBo6oano pacrtpoctpansemoe I10), Chromium (ceoboano pactpoctpansiemoe 110),
Java Runtime Environment (ceo6onH0 pacnpoctpansemoe [10), doPDF (cBobomHO pacnpocTpaHsemoe
I10), GNU Image Manipulation Program (cBo6oH0 pacnpoctpansemoe I10), Inkscape (cBo6oaHO pac-
npoctpansiemoe [10), XnView (cBo6oano pacnpocrpansemoe I10), K-Lite Codec Pack (cBo6oaHO pac-
npoctpansemoe [10), FAR Manager (ceo6oaH0 pacnpoctpansiemoe [10).

48 nocaooynvix mecm

OcHaieHHOCTh: MyIbTUMEIMUHBINA IPOSKTOP — | IIT., MPOSKIIMOHHAS arnapaTypa: HCTOYHHUK
6ecriepeboitHoro nuranus — 1 mwr., skpad — 1 wT., HOyTOyK — 1 WT., (BO3MOXHOCTh focTymna K cetu «MH-
TEPHET»), CTOMKa MOOWIIbHAS — 1 IIT., CTYI AJIs CTYJAEHTOB — 48 IIT., Kpecyo mpemnojaBatens — 1 mir.,
CTOJ — 25 1IT., IepeHOCHas HAaCTOJIbHAs TpuOyHa — | IIT., TOCKa HACTEHHAasi MarHUTHO-MapKepHas
«Magnetoplan» — 1 mrT., miakaT B paMKe HaCTEHHBIH — 6 1mT.

[Tepeuens nuieH3nOHHOTO ITporpammuoro obecneuenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha nocTtaBKy KOMIbIOTEPHOM TeXHUKI» (00OcyxuBanue 10 2020 roxna)),
Microsoft Office 2007 Professional Plus (Microsoft Open License 46431107 ot 22.01.2010 (o6cmysxuBa-
uue 10 2020 roga)), CorelDRAW Graphics Suite X5 (Joroop Ne559-06/10 ot 15.06.2010 «Ha nocras-
Ky MporpaMMHOro obecrieuenus» (oocmyxubanue 10 2020 romxa)), Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1
AnTtuBHpycHOe TiporpamMMHuoe obecrnieuerue: Kaspersky Endpoint Security (J{orosop Ne J1810(223)-12/17
or 11.12.17), 7-zip (cBob6oaHO pacnpoctpansemoe [10), Foxit Reader (cBobomHO pactipocTpansieMoe
I10), SeaMonkey (cBoboano pacmpoctpansemoe I10), Chromium (cBo6oano pacipoctpansemoe I10),



Java Runtime Environment (cBo6oaH0 pactipoctpansemoe I10), doPDF (cBo6oaHO pacmpocTpaHseMoe
I10), GNU Image Manipulation Program (cBo6osH0 pactpoctpansemoe I10), Inkscape (cBoboaHo pac-
npocrpansiemoe I10), XnView (cBoboano pacnpocrpansemoe I10), K-Lite Codec Pack (cBo6oaHO pac-
npoctpansemoe [10), FAR Manager (cBo6onno pacrpoctpansemoe I10).

8.1.2. Ayautopum AJisl NIPpOBeAeHUs NPAKTHYECKUX 3aHATHIH

16 nocadounwvix mecm

OcHaieHHOCTh: CTOJI KOMITBIOTEPHBI 1Sl CTYACHTOB (TUN 4) - 3 WIT., CTOJ KOMIIBIOTEPHBIH ISt
CTYIEHTOB (THII 6) - 2 MIT., CTOJI KOMITBFOTEPHBIH JUIs CTYJCHTOB (TUH 7) - 1 1IT., KPECIio MperoaBaTelis
(cetka, uBeT YepHbIi) - 17 mT., ToCKa HAMOJIbHAs MOOMIIbHAS Oenas MarHUTHO-MapKepHas
«Magnetoplan» 1800Mmx1200mMm - 1 mt., MmoroOa0K Lenovo M93Z Intel Q87 - 17 miT., (BO3MOKHOCTD
nocryna Kk cetu «MHTepHeT»), iakar - 5 mrT.
[epeuens nuueH3nOHHOrO Iporpammuoro odecneuenus: Microsoft Windows 7 Professional (I'K Ne 671-
08/12 ot 20.08.2012 «Ha mocraBky npoaykuun» (oocmyxkuanue 10 2020 roaa)), Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010 (o6cnysxuBanue 10 2020 roaa));
CorelDRAW Graphics Suite X5 (HoroBop Ne559-06/10 ot 15.06.2010 «Ha moctaBky mporpaMMHOTO
obecrnieuenus» (0ocayxuBanue g0 2020 roga)), Autodesk product: Building Design Suite Ultimate 2016,
product Key: 766H1
AntuBupycHoe nporpammHoe obecrieuenue: Kaspersky Endpoint Security (JIorosop Ne J1810(223)-12/17
or 11.12.17), 7-zip (cBoboaHO pacmpoctpansiemoe [10), Foxit Reader (cBobomHO pactpocTpansemMoe
I10), SeaMonkey (cBo6oato pacrpoctpansemoe I10), Chromium (cBoboano pactpocrpansiemoe I10),
Java Runtime Environment (ceo6oxHo pactpoctpansemoe [10), doPDF (cBobonHO pacnpocTpaHsemoe
I10), GNU Image Manipulation Program (cBo6oH0 pacnpoctpansemoe I10), Inkscape (cBob6oaHo pac-
npoctpansemoe [10), XnView (cBo6oano pacnpocrpansemoe I10), K-Lite Codec Pack (cBo6oaHO pac-
npoctpansemoe [10), FAR Manager (ceo6oauo pacnpoctpansiemoe [10), Cisco Packet Tracer 7.1 (cBo-
60110 pacnpoctpansemoe [10), Quantum GIS (cBobomno pactipoctpansemoe [10), Python (cBo6omaHO
pacnpoctpansiemoe I10), R (cBoGonHo pacmipoctpansemoe I10), Rstudio (cBo6ogHO pacnpocTpaHsemoe
I1O), SMath Studio (cBo6oan0 pacnpoctpansemoe [10), GNU Octave (cBoO0AHO pacnpocTpaHsieMoe
I10), Scilab (cBo6oano pacnpoctpansemoe I10).

8.2. [lomemieHus AJ15l CAMOCTOAATETbHOI PadoTHI :

1. OcHatleHHOCTb MOMEIIEHUS I CAMOCTOSTENbHOM paboThl (YueOHnsbIit entp Nel): 13 mocamgou-
HbIX MecT. Ctyn — 25 mT., cToJ — 2 IT., CTOJI KOMITBIOTePHBINA — 13 mT., mKad — 2 mT., T0cKa ayAuTop-
Has MapkepHas — 1 mr., APM y4eGHoe 1K (MoHuTOp + cuctemHblit 0:10K) — 14 mT. JocTtyn k cetu «Mu-
TEPHET», B 3JICKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO Cpey Y HUBEPCHTETA.

IlepeueHp MMILIEH3MOHHOTO TporpaMMHOro obecneuenus: Microsoft Windows 7 Professional ([lo-
roBop Ne 1105-12/11 ot 28.12.2011 «Ha nmoctaBKy KOMIBIOTEPHOTO 000pY10BaHUS (0OCTYKUBAHHE J10
2020 rona), Microsoft Open License 49379550 ot 29.11.2011 (o6¢cnyxuBanue g0 2020 rozaa)); Microsoft
Office 2007 Professional Plus (Microsoft Open License 45207312 ot 03.03.2009).

AnTHBHpYycHOE iporpamMmMHoe obecrieueHue: Kaspersky Endpoint Security (JJorosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoGoaHO pactpoctpansemoe [10), Foxit Reader (cBo6oHO pac-
npoctpansiemoe [10), SeaMonkey (cBo6oano pacnpoctpansemoe I10), Chromium (cBo6oaHO pacmpo-
crpansiemoe I10), Java Runtime Environment (cso6oaHo pacmipoctpansiemoe [10), doOPDF (cBo6oaHO
pacmpoctpansiemoe [10), GNU Image Manipulation Program (cBo6oano pacnpoctpansiemoe [10),
Inkscape (cBoboaHO pacmpoctpansiemoe [10), XnView (cBoboaro pacnpoctpansemoe I10), K-Lite Co-
dec Pack (cBobomno pacnpoctpansiemoe [10), FAR Manager (cBo6oauo pactipoctpansemoe [10).

2. OcHaIIEeHHOCTh ITOMEIICHUS TSI CaMOCTOSTEIIbHON paboThl (Y4eOHbIi menTp Ne2): 17 moca-
JOYHBIX MecT. Jlocka Juid muchbMa MapkepoM — 1 mrT., pabodne mecta cTyAeHToB, o0opynoBanHnsie 1K ¢
JIOCTYTIOM B C€Th Y HUBepcuTeTa — 17 mT., MynbTUMeIuiiHbIi ipoektop — 1 mrt., APM npenonasarens
111 paboThI ¢ MyJbTUMeIMa — | MIT. (CHCTEMHBIH OJI0K, MOHUTOPBI — 2 IIT.), cTON — 18 mT., CTY)I —



18 mir. Hoctyn k cetu «MIHTEpHET», B AIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTebHYIO cpeay Y HUBEP-
CHTETA.

[Tepedens JMIIEH3MOHHOTO MporpaMMHOro obecneuenus: Microsoft Windows 7 Professional (Jlo-
roBop Ne 1105-12/11 ot 28.12.2011 «Ha moctaBKy KOMIBIOTEPHOT0 000pyAOBaHUs» (0OCTyKUBAHUE 10
2020 roxa), Microsoft Open License 49379550 ot 29.11.2011 (o6¢cayxuBanue g0 2020 roaa)); Microsoft
Windows XP Professional ('K Ne 797-09/09 ot 14.09.09 «Ha nocTtaBKy KOMIIBIOTEPHOTO 000py10Ba-
uus», Microsoft Open License 45369730 ot 16.04.2009); Microsoft Office 2007 Professional Plus (Mi-
crosoft Open License 45207312 ot 03.03.2009).

AnTHBHpYyCcHOE IporpamMuoe obecrieucaue: Kaspersky Endpoint Security (JJoroBop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoG0oaHO pactpoctpansemoe [10), Foxit Reader (cBo6oHO pac-
npoctpansemoe I10), SeaMonkey (cBo6oaH0 pactpoctpansemoe I10), Chromium (cBo6oaHO pacmpo-
crpansiemoe [10), Java Runtime Environment (cBo6oHo paciipoctpansiemoe [10), doOPDF (cBo6oaHO
pacmpoctpansiemoe I10), GNU Image Manipulation Program (cBo6oato pacmnpoctpansiemoe 110),
Inkscape (cBoGoaHO pacmipoctpansemoe [10), XnView (cBoboaHo pacnpoctpansemoe I10), K-Lite Co-
dec Pack (cBoboaHo pacnpoctpansemoe I10), FAR Manager (cBo6oato pactpoctpansemoe 110).

3. OcHaIEeHHOCTh TIOMEIIEHUS ISl CAMOCTOATENbHOM padoThl (MHxeHepHbIl Kopiyc): 16 mocagoYHbIX
MecT. CTOJT KOMIIBIOTEPHBIN TS CTYAECHTOB (THIT 4) - 3 IIT., CTOJ KOMIBIOTEPHBIN JJIs CTYACHTOB (THII 6)
- 2 WIT., CTOJI KOMIBIOTEPHBIN 117151 CTyIeHTOB (TUN 7) - 1 mT., Kpeciio mpemnoaaBarens (CeTKa, BET Yep-
HBIH) - 17 mT., JoCcKa HarmoJibHas MOOUIIbHAs Oerasi MarHUTHO-MapkepHas «Magnetoplany
1800MM*1200MM - 1 mT., MoHOOIOK Lenovo M93Z Intel Q87 - 17 mrr., rutakar - 5 mit. Jloctyn K cetu
«IHTEpHETY, B AIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay Y HUBEPCHTETA.

[Tepeuens nuiieH3nOHHOTO TporpamMuoro odecneueHus: Microsoft Windows 7 Professional (Mi-
crosoft Open License 49379550 ot 29.11.2011 (o6¢cayxuanue g0 2020 roaa)); Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010 (o6c¢myskuBanue 10 2020 rona));
CorelDRAW Graphics Suite X5 ({oroBop Ne559-06/10 ot 15.06.2010 «Ha nmoctaBky mporpaMmmMHOro
obecrieueHus» (obcyxuBanue 10 2020 roma)), Autodesk product: Building Design Suite Ultimate 2016,
product Key: 766H1

AnTtuBHpycHOe iporpamMMmHuoe obecrieueHue: Kaspersky Endpoint Security (Jlorosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboaHO pacmpocTpansemoe 10), Foxit Reader (ceo6oaHo pac-
npoctpansiemoe [10), SeaMonkey (cBo6oaH0 pactipoctpansemoe I10), Chromium (cBo60HO pactpo-
crpansiemoe [10), Java Runtime Environment (ceo6oauo pacnpoctpansiemoe I[10), doPDF (cBo6oaHo
pacrpoctpansiemoe [10), GNU Image Manipulation Program (cBo6oato pacrnpoctpansiemoe 110),
Inkscape (cBo6oaHo pacmpoctpansemoe [10), XnView (cBobonHo pacnpoctpansemoe [10), K-Lite Co-
dec Pack (cBoboano pacnpoctpansiemoe I10), FAR Manager (cBo6o10 pactpoctpansemoe I10), Cisco
Packet Tracer 7.1 (cBo6onno pacnpoctpansemoe [10), Quantum GIS (cBob6ogHO pacnpocTpaHsieMoe
I1O), Python (cBoGoaHO pactpoctpansiemoe I10), R (cBoboaHo pacnpoctpansemoe [10), Rstudio (cBo-
60110 pacnpoctpansemoe [10), SMath Studio (cBo6oaHO pacnpoctpansiemoe [10), GNU Octave (cBo-
60110 pacnpoctpansiemoe [10), Scilab (cBob6oaHo pacnpoctpansemoe [10).

6.3. [lomemenus A XpaHeHUsI U NPOPUIAKTHYECKOTO 0OCTYKUBAHUSI 000PY/10BAHMA:

1. LlenTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTHI U CPEIICTB OOYUICHUSI:

OcHaIeHHOCTh: TIEPCOHATBHBIN KOMIBIOTEp - 2 MmT. (IOCTynm K cetn «VHTepHeT»), MOHUTOp -
4 miT., ceTeBOW HAKOMUTENb - | HIT., HICTOYHUK Oecriepe0OHHOro MUTaHus - 2 IIT., TEIEBU30p IUIA3MEH-
uelii Panasonic - 1 mrT., Touka Wi-Fi - 1 mT., masiapHas craHius - 2 mT., Ipeib - 5 mT., nepdoparop - 3
IIT., HA0Op MHCTPYMEHTA - 4 WIT., TECTepP KOMITBIOTEPHON CETH - 3 MIT., OaJUIOH CO CXKaThIM ra3oMm - 1 mr.,
macra TeIUIONPOBOHAS - | MIT., mbuiecoC - 1 IIT., paJMOCTaHIIMSA - 2 IIT., CTOJ — 4 1mIT., TyM0a Ha KOJIeCH-
Kax - | mr., mojacTaBka Ha Kojecukax - 1 mr., mkad - 5 mr., kpecino - 2 mr., rectanna Alve - 1 mr.

[lepeuensb TUIIEH3MOHHOTO TIporpaMMuoro obecredenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2010 Professional Plus, antuBupycHoe nporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansemoe I10),
SeaMonkey (cBobomno pacnpoctpansiemoe [10), Chromium (cBoGomno pacnpoctpansemoe I10), Java
Runtime Environment (cBoboano pacmnpoctpansiemoe I10), doPDF (cBo6oano pacmpoctpansemoe I10),



GNU Image Manipulation Program (cBob6oxauo pacmpoctpansiemoe I10), Inkscape (cBobomHo pacrpo-
crpansiemoe [10), XnView (cBo6oano pacnpoctpansemoe I10), K-Lite Codec Pack (cBoGoaHo pacripo-
crpansemoe [10), FAR Manager (cBo6oaHo pacnpoctpansemoe [10).

2. llentp HOBBIX HH(OOPMAIIMOHHBIX TEXHOJOTHI U CPEACTB O0yUCHHS:

OcHameHHOCTh: CTOJ - 5 MT., CTYJM - 2 IIT., KPecyao - 2 MT., mKad - 2 MmMT., IEPCOHATBLHBINA KOM-
nproTep - 2 wr. (goctyn k cetu «MHTEpHET»), MOHUTOD - 2 WT., MDY - 1 mr., TECTEp KOMIBIOTEPHOU
ceTH - 1 mT., GaJUTOH CO CXKATBIM ra3oM - | mIT., mrypymnoBepT - 1 mirT.

[lepeuens nuIeH3MOHHOTO IIporpaMMHoro obecriedenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe mporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrpansemoe [10),
SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBo6oxno pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacnpoctpansiemoe I10), doPDF (cBoboano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6oxno pacmpoctpansiemoe I10), Inkscape (cBobomHo pacrpo-
crpansiemoe [10), XnView (cBo6oano pacnpoctpansemoe I10), K-Lite Codec Pack (cBoGomHo pacripo-
ctpausemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

3. LleHTp HOBBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHIA U CPEJICTB O0YUCHUS:

OcHaleHHOCTb: CTOM - 2 WT., CTYd - 4 Wrt., Kpecno - 1 mr., mkad - 2 WIT., IepPCOHATBHBIA KOM-
nptoTep - | wr. (noctyn k cetn «MHTepHETY), BeO-Kamepa Logitech HD C510 - 1 wrt., kononku Logitech
- 1 mrT., TecTep KOMIBIOTEPHOM ceTH - | MIT., Apenb - 1 mT., TenedoH - 1 mT., Habop PyYHBIX UHCTPYMEH-
TOB - | mT.

Iepeuens TUIIEH3HOHHOIO IporpaMMuoro obecredenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansiemoe 110),
SeaMonkey (cBoboano pacrpoctpansiemoe [10), Chromium (cBoGomuo pacmpoctpansiemoe I10), Java
Runtime Environment (cBo6oaHo pacnpoctpansemoe I10), doPDF (cBo6oano pacmpocrpansiemoe I10),
GNU Image Manipulation Program (cBob6oxto pacmpoctpansiemoe [10), Inkscape (cBoboaHo pacripo-
crpansiemoe I10), XnView (cBoboano pacmnpoctpansemoe I10), K-Lite Codec Pack (cBo6oaro pacmpo-
crpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansemoe [10).

8.4. JIuneH3MOHHOE MPOrPpaMMHOe ofecrevyeHmne:
1. Microsoft Windows 7 Professional.
2. Microsoft Windows 8 Professional.
3. Microsoft Office 2007 Professional Plus.
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