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Pabouasi nporpaMmMa qucuMILIMHBI «MaTteMaTnueckoe MOACIIMPOBaHNEey pa3paboTaHa:

- B cootBercTBHM C TpeboBanmsiMu OI'OC BO — cnemmanuter mo crnenuanbHocT «21.05.03
TexHOJOrHA Te0JIOTHYECKON pa3BEIKN», YTBEPKACHHOro mpuka3oM MunoOpHayku Poccunm Ne 977 ot
12.08.2020 r.;

- HA OCHOBaHMM Y4Ye€OHOIO IUIaHa crenuaauTeTa 1o cruenuanbHocTH «21.05.03 TexHosorus

IreOJIOTHYECKOM Pa3BCAKN» CIICIHUAJIN3allUA ((CeﬁCMOpaSBCHKa>>.

CocTaBUTENb: K.T.H. gjou.  B.H. CuGupen

PaGouasi mporpamma paccMoTpeHa M oa00peHa Ha 3acenaHuu kadeapsl WHOOPMATUKU U

KOMIIBIOTEPHBIX TexHoJorui ot 31 suBapst 2022 r., nporokost Ne 5.

3asenyromuii kageapoii n.¢-m.H., ipod  Kpusckuii B.H.

Pa6ouasn InporpamMma corjiacoaHa:

Havanpauk ynpasneHus: yue6Ho-
METOAUYECKOTO 00eCIICUEHUS K.T.H. HNBanosa I1.B.
0o0pa3oBaTenpHOrOo Mpolecca




1. HEJIX U 3AJTAYHU JUCHHUITJIMHBI

Heuasb qucuunIuHbl «MaremMaTudeckoe MOJICIMPOBaHUE»: (DOPMUPOBAHKE Y CTYJCHTOB 0Aa30BbIX
TEOPETUYECKUX 3HAHUM M NPAKTUUYECKUX HABBIKOB II0 HCIOJIB30BAaHUIO METOJOB MaTEeMAaTHYECKOI'o
MOJICIIMPOBAaHUS B NMPO(ECCHOHAIBHONW IESITENbHOCTH, a TaK)Ke MOATOTOBKA CTYACHTOB K OCBOCHUIO
HOCHEeNYIOIUX JAMCUUIUIMH M PELICHUI0 IMPUKIAJHBIX 3a]ad, CBS3aHHBIX C HCIOJIb30BAHUEM
BBIYHCIIUTENIbHBIX TEXHOIOTHH.

OcHOBHBIE 321241 AU CHUILINHBI:

- U3y4EHHE OCHOB BBIYHUCIUTEIBHON MAaTEMaTUKH;

- OBJIQJICHUE METOJaMM MCIIOJIb30BAaHUS COBPEMEHHOIO alNapaTHOIO0 M IPOTrPaMMHOIO
o0ecrieyeHnsl MEePCOHATBHBIX KOMITBIOTEPOB MJISi PELICHUs MPAKTHYECKHX BBIYMCIUTENBHBIX 33734 B
poeCcCHOHATILHOM 1€ TENbHOCTH;

- (hopMUpOBaHME MOTHBALUU K CaMOCTOSITEIHHOMY IOBBIIMICHUIO YPOBHS MPO(eCcCHOHATBHBIX
HaBBIKOB B 00JIACTH KOMIIBIOTEPHBIX BHIUNCIICHUH.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO
Huctumuimaa «MaTemMaTudeckoe MOJACITUPOBAHUE» OTHOCUTCS K 00s3arenbHONM dacth bioka 1
«Jductumuveel  (MOZYIH)» OCHOBHOM  mpodeccCHOHaIbHOW  00pa3oBaTENbHONM  MPOrpPaMMBI IO
cnerranbHOCTH «21.05.03 TexHooTHs reooTHYecKol pa3Beaku», cnenuanusanus «CercMopasBeikay
Y U3y4aeTcsi B Y€TBEPTOM CEMECTpE.
JuctummHaa «MaTteMaTudecKkoe MOJISITHPOBAHKUEY SIBIISICTCS OCHOBOIIOIATAIONICH I U3ydeHUS
muctuminH «KoMmmberotepHsie TexHonoruu B reodusmuke» u «LludpoBas 06padboTka CUTHATIOBY.

3. IVIAHUPYEMBIE PE3YJIBTATHI OBYUYEHUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C IINTAHUPYEMBbBIMU PE3YJIbTATAMHU OCBOEHMU S
OBPA3OBATEJIbHOHN ITPOTI'PAMMBI

[Ipomiecc wu3yueHus JUCHUIIIMHBI «MaTeMaThuyeckoe MOJETUPOBAaHUE» HAMpaBlIeH Ha
(hopMUpOBaHHE CIETYIOMIMX KOMIETCHIIUN

DopMupyemMble KOMIETEHIIUH
Koa n HanMeHOBaHMe HHIAMKATOPA
Conepranmue Kox AOCTHKEHUS] KOMIeTeHIINH
KOMIICTCHIINU KOMIICTCHIIUHN
Crnoco0eH npuMeHsITh OIIK-3 OIIK-3.1. 3nath OCHOBHBIE MOJIOKEHUS
OCHOBHBIC TTOJIOKCHHUS byHIaMEHTAIbHBIX ©CTECTBEHHBIX HAyK W HAy4YHBIX
(byHIaMEeHTaIbHBIX TEOPUI TPH TIPOBEICHUH HAYyYHO-UCCIEIOBATEIBCKUX
€CTECTBCHHBIX HAYK W paboT ¢ [eTbI0 U3YUEHHUS BOCIIPOU3BOICTBA
HAYYHBIX TCOPHH MTPH OIIK-3.2. YMeTh  aHanM3WpoBaTh  MH(OPMAIIHIO,
MIPOBEJICHUU HAYYIHO- CTaBUTh [EIM M HAXOJUTh TYTH WX JOCTHXXEHHS,
HCCIIEIOBATEeILCKUX PaboOT MIPUMEHSITh B MPaKTUYECKOMN JeSITeIIbHOCTH
10 U3yYCHHIO U byHIaMeHTaIbHbIE TIOHSTHS, 3aKOHBI
BOCIIPOU3BOICTBY €CTECTBEHHOHAYYHBIX JTUCIIUATUTHH, MOJIENN
MUHEPAITbHO-CHIPbEBOI KJIACCMYECKOTO W COBPEMEHHOTO  €CTCCTBO3HAHWSI,
0a3sl METOJIbI ~ TEOPETUYECKOTO U IKCIEPHUMEHTaIHHOTO
WCCJICIOBAHMSI B PO ECCHOHATBHOM JIeITeTHHOCTH.
OIIK-3.3. Biagetsb HaBBIKAMHU UCTIOJIb30BaHUS
HEOOXOJUMBIX HAYYHBIX 3HAHUH TPU MPOBEIACHUH
HAYYHO-HMCCIICIOBATEIbCKUX pPadOT, HANpPaBJICHHBIX Ha
W3YYCHHE W BOCIPOM3BOJICTBO MHHEPATBHO-CHIPHEBOI
0a3bl.




DopMupyemMble KOMIETEHITUH
Koa n HanMeHOBaHHe HHAMKATOPA

Conepanmue Kon AOCTHKEHUS] KOMIETeHI[UH

KOMIICTCHUINH KOMIECTCHIINH
CrniocobeH paboTtath ¢ OIIK-6 OIIK-6.1 3nats COBpPEMEHHOE IpOrpaMMHOE
MIPOrPaMMHBIM obecrieueHne 001Iero, CreUaAIbHOTO Ha3HAYCHUS (B TOM
o0ecriedeHrneM o01Iero, YHCIe TPOTPaMMbl MAaTEMAaTHYECKOTO MOJICIHPOBAHUS,
CIELIMAJIBHOTO g poBoi 00paboTKH uHopManuy, CPEICTB
Ha3HAYCHUS, B TOM YHCIIC TPEXMEPHOW BU3yaIH3aIMH MTOTYYCHHBIX PE3yJIbTaTOB).
MOJICTTUPOBAThH TOPHEIE U
Te0JIOTUYECKHE OOBEKTHI

4. CTPYKTYPA U COAEP KAHUE NJUCIHHUIIJIMHBI
4.1. O6beM TUCUHMILINHBI U BUAbI Y4e0HOIi padoThI
OO61mas TpyJ0eMKOCTh JUCHUILIMHBI «MaTeMaTHuecKoe MOJICTMPOBaHIE COCTABISAET 4 3aUeTHbHIE
enuHUIpl, 144 ak. gaca.

. Bcero ak. | AK. yachl 0 ceMecTpaM
Buj y4eOHoii padoThI
4acoB 4

AynutopHasi paboTa, B TOM 4ucJie: 48 48
Jlexumnm (JI) 16 16
[Tpaktuueckue 3ansatus (I113) 32 32
CamoctosTenbHas padora cryaenToB (CPC), B Tom uncie 60 60
BrinonHenue kypcoBoii paboThl (IPOEKTa) - -
[ToaroroBKa K CEMUHAPCKUM 3aHSITUSM - -
[ToaroToBka K NPaKTUYECKUM 3aHSATUSIM 60 60
[TonroToBka K 1a00paTOPHBIM 3aHATUSIM - -
IIpomeskyTounasi arrectamusi — 5x3amet (D) 9 (36) 9 (36)
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI

aK. yac. 144 144

3a4. efl. 4 4

4.2. Conep:kanue TUCUHMIMHBI
Y4eOHBIM MIaHOM MPEAYCMOTPEHBI: JEKIUH, MPAKTUIECKUE 3aHATHSI M CaMOCTOsATEIbHas paboTa.
4.2.1. Pazgennl IMCHUILINHLI U BUALI 3aHATHI

Buanl 3ansaruii
]
= =
g : ::
1 < a =
< = ) = g
HaunmeHoBaHue pa3jie/ioB : = £ Ez
] g o
= £ g s =
5 = =IR
2 ; £ 4
& g S &
=
Pa3znen 1. OcHOBHBIE aNTOpPUTMBI alreOphl U aHAIN3a 64 10 20 34
Paznen 2. Marematuueckoe MOJIETUPOBAHHE C 44 5 12 26
MCIO0JIb30BaHUEM AH(depeHIInaIbHbIX YPABHEHUH
Hroro: 108 16 32 60
[ToaroToBka K 3K3aMeHY: 36
Bcero: 144




4.2.2. Conep:kaHue pa3aesioB JUCIHIIMHBI

n/n

HanmenoBanmue pazaesna
JUCHHUILIHHBI

Conep:kaHue JeKIUOHHBIX 3aHATHI

Tpyaoemkoc
ThB aK.
yacax

OCHOBHBIE AITOPUTMBI
anreOpbl M aHAIIN3A

OTarnbl MaTeMaTH4ecKOro MOACIUPOBAHMS, TIPSIMast
U oOpaTHas 3a71a4l MaTeMaTH4YeCKOro
MOJIENUPOBaHMs. YNCIEHHBIE METOJIBI KaK
METOAOJIOTHS MAaTEMAaTHYECKOTO MOJICITUPOBAHUSI.
DnemeHTapHas Teopus norpeumHocrei. YucienHnoe
uHTerpupoBanue u aupdepenuuponanue. [psmeie
Y UTEPAIlMOHHBIE METOBI PELICHUS] CUCTEM
JHMHEHHBIX aareOpandecKux ypaBHEHUH.
Annpokcumanusi 1 MHTEPHOISIUS QYHKIHH.
Pemenne HeNMMHEHHBIX YpaBHEHUH U CHCTEM.

10

Marematnueckoe
MOJICITUPOBAHKE C
HCIIOJIb30BaHUEM
nuddepeHIaTbHBIX

ypaBHEHUH

OO0b1kHOBEHHBIE (D PepeHInanbHbIC yPaBHEHHUS.
Pemenne 3amaun Kommm pa3HOCTHBIME MeTOJaMU.
Pemenue kpaeBoii 3a71a4u pa3HOCTHBIMU METOJIAMH.
YucneHnble MeTObI pereHus AuddepeHranbHbIX
yYpaBHEHHH B YaCTHBIX TPOU3BO/IHBIX.

Hroro:

16

4.2.3. llpakTHyeckue 3aHATHSA

Pasgeanl

TemMaTuka NPpaAKTHYECKUX 3AHATHI

Tpynoemkoc
Th

B aK. yacax

Pazmen 1

OueHka norpemHocTeld BerurciieHuid. Pemenne cucrem
JUHEHHBIX anreOpanyeckux ypaBHeHH metonaMm ["aycca-
Kopnana. Pemenue cucreM TMHEHHBIX anredpandecKux
YpaBHEHUI UTEPALIMOHHBIMU MeToAaMu. YuciaeHHoe
muddepernrpoBanue. YncieHHOE UHTETPUPOBAHHE.
NmuTanmoHHOE MOJIeTMpoBaHue. BeruuciaeHne nHTerpaia
MeToaoM MonTe-Kapno. MHTepnoisuus MHOTOUJIEHAMHU.
3agaum annpokcuManuu. Penienrne HeMMHENHBIX YPAaBHEHUM.
Pemienue cucrem HENMMHENHBIX YPABHEHHUI.

20

Paszgen 2

Pemenue muddepeHnmanbHpIX ypaBHEHUN U cucTeM. MeTo bl
Oiinepa u Pynre-Kyrra. Pa3HOCTHBIE METO/BI pELLIEHUS
muddepeHIMaTbHBIX YpaBHEHUH 2-T0 TOPSAAKA U CUCTEM.
Pemenne kpaeBoii 3anaun 1-ro poga. Pemenue kpaeBbix 3a1a4y
2-ro u 3-ro poxaa. JluddepeHnnanpHbie ypaBHEHUS C YaCTHBIMU
Ipou3BOIHBIMU. Y paBHeHue Jlamnaca. Pemenue ypaBHeHUs
TEIJIONPOBOJHOCTH JUJISI CTEPIKHSI.

12

Hroro:

32

4.2.4. JlabopaTopHbie padoThl
JlaGopatopHble pabOThI HE MIPETYCMOTPEHBI.

4.2.5. KypcoBbie padoThl (IPOEKTHI)
KypcoBsie paboThI (pOEKTHI) HE MPETyCMOTPEHBI.




5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

B xone 00yuenust npuMeHSIOTCS:

Jlekuuu. OHU SABISAIOTCS OJHUM M3 BaKHEHIIMX BHUJIOB YYEOHBIX 3aHATUI U COCTaBISIIOT OCHOBY
TEOPETUUECKOM MOATOTOBKU 00YJaIOIINXCS.

[lemy TEeKIMOHHBIX 3aHATHH,

- 1aTh CUCTEMAaTU3UPOBAHHBIE HAy4YHbIE 3HAHMA 10 JUCLUIUIMHE, AKLIEHTHPOBaTb BHUMAaHHUE Ha
HanboJIee CI0XKHBIX BOIPOCAX TUCLUILINHBI,

- CTUMYJIMPOBaTh aKTUBHYIO IO3HABATEIbHYIO JICATEIFHOCTh OOYYalOUIMXCs, CIIOCOOCTBOBATH
(OPMHUPOBAHUIO UX TBOPYECKOIO MBILICHUSL.

IIpakTu4yeckue 3ansaTus. Lleay mpakTHYECKUX 3aHATHIN:

-COBEPIIEHCTBOBATh YMEHUS U HaBBIKH PEIICHUS IPAKTHUECKUX 3a/1auy.

['maBHBIM coJiepsKaHUEM STOTO BUAA YYEOHBIX 3aHATHI SBISETCS paboTa Ka)10ro 00ydJarommerocs 1o
OBJIJICHUIO NIPAKTUYECKMMHU YMEHUSMU M HaBbIKaMU IIPO(eCCHOHATIBHON 1ESITeIbHOCTH.

- TprOOPECTH HABBIKH HCIOJIF30BAaHHSI KOMITBIOTEPHOW TEXHHUKHU ISl OOPaOOTKH pa3iMYHBIX BHJIOB
nHpopMaIuH;

- YIIIyOUTh M 3aKpENUTh 3HAHUS, NOTYUYEHHbIE HA JIEKIUSIX U B MPOLIECCE CAMOCTOSATENBLHON padOoThI
00y4JaroIMXCsl ¢ yUeOHOM U HAyYHOU JTUTEpaTypOii;

- 00ecreunTh JKMUBOE, TBOpUYECKOE OOCYXIeHHe ydeOHOro marepuana B (popme IUCKyccHH, oOMeHa
MHEHHSMH 10 pacCMaTPUBAEMBIM BOIIPOCAM.

KoHncyabTanuu (TeKylllas KOHCYJIbTAllMs, HAKaHYHE OJK3dMeHa) SBISeTCS OJHOW u3  (opM
PYKOBOJICTBA y4eOHOW pabOTON OOYdYaroIMXCsl M OKa3aHUS UM IOMOIIM B CaMOCTOSITEIBHOM H3y4YEHHU
Marepuana JAUCLUIUIMHBL, B JUKBUIAIMKA UMEIOLIMXCS NPOOEIOB B 3HAHUSX, 3a/I0JDKEHHOCTEHN 10 TEKYLIUM
3aHSTHUSIM, B IOATOTOBKE IIMCbMEHHBIX PA0OT (IIPOEKTOB).

Tekyliye KOHCYNbTalluM NPOBOJAATCS MpenojaBaTesieM, BEAyLIUM 3aHATHS B y4eOHOH rpymie,
HayYYHBIM PYKOBOJMTENEM M HOCST KaK MHIMBUIYaIbHBIN, TaK U TPYIIIOBON XapakTep.

CamocrosTesibHasi paboTa o0y4aloImMXcsl HalpaBjieHa Ha YIIyOJieHHE W 3aKpelvieHUue 3HaHUM,
MOJYYEHHBIX Ha JIEKUUSX M JIPYIMX 3aHATUAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIIBHOTO AKTHBHOIO
MIPUOOPETEHUs] HOBBIX, JONOJIHUTENIbHBIX 3HAHUM, MOATOTOBKY K MPEJICTOSIIMM Y4eOHBIM 3aHATHSIM M
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OUEHOYHBIE CPEJACTBA JJISA TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTN,
IMPOMEXYTOYHOM ATTECTAIIUM IO UTOI'AM OCBOEHMS JUCIUITJINHBI
6.1. Ouenounvie cpeocmea 011 camocmoamenvHoll padomsl U MeEKyuec0 KOHMmMpOa
ycnegaemocmu
6.2. Ouenounvle cpeocmea 0 nPoGedeHUs NPOMENCYMOUHOU ammecmayuu (IK3amena)
6.2.1. Ilpumepnelii nepeuens 60npPocos/3a0anuii K IK3ameny (no oucyuniune):
1. U3 kakux cooOpakeHui BeiBeeHa GopMyIia Tpaneuii?
2. VI3MeHUTCS MU BEIMYUHA MOTPEITHOCTHU MPU U3MEHEHUU KOJIMYECTBAa OTPE3KOB pa3OueHus?
3. Uem anmpokcHMaIus OTIINYAETCS OT HHTEPIOIISIIH?
4. Kakwe TpPyTHOCTH MOTYT BCTPETUTHCA TMPH  HCIOJIB30BAHUM  HHTEPIOJISIIHMOHHBIX
MHOT'OUYJIEHOB BBICOKMX CTEIIEHEU?
5. Haznauenwue sTamna pemieHus «OTIEICHUE KOPHED.
6. Wnes MeTona ejeHUS OTpe3Ka MOIMOIaM.
7. Wpnes meTtona npocToit UTepauu.
8. VYcnous cxonumoctu MeTosia HeroToHa.
9. W3 kakWx OJTamoB COCTOUT pEIICHHUE CHCTeMbl HEIWHEHWHBIX ypaBHEHUN YHCICHHBIMU
METOdaMHU?
10. Kakue meToibl OTHOCATCSA K mMpsiMbIM MeToAam pemteHust CJIAY ¢ n Hen3BeCTHBIMU?
11. Kakue MeTOoIbl OTHOCATCS K MpUOImkeHHbIM MeToaam pemenus CJIAY ¢ n Hen3BeCcTHIMU?
12. B uem 3akmrouaercs cyTb MeToza XKopaana-I'aycca mist pemenust CJIAY?
13. Yro 3HauMT: pemuTh HeNMHEHHOe (anrebpandeckoe, TPAaHCIICHICHTHOE) ypaBHEHUE?



14, Kakue CymecTBYIOT METOIbl pEUICHHsS HEIWHEWHOrO0 YpPaBHEHUS C OJHOW HEWM3BECTHOU
YHCIICHHBIMHA METOAaMuU?

15. B 4eM cOCTOMT CyIIHOCTb 3Tama OTAEICHUS KOpPHEH MpHU MHCIOJb30BAHUU YHMCIEHHBIX
METOJIOB PELIEHMsI HETMHENHOIO ypaBHEHUs?

16. M3 kakux D5TamoB COCTOUT pEUICHWE CHCTEMbl HEIWHEHHBIX ypPaBHEHHUH YHCICHHBIMU
METOdaMHU?

17. Kakue CymiecTBYIOT METObI PEIICHHUS CUCTEMbI HEIMHEUHBIX YPABHCHHM ?

18. Wpnes merona Ditnepa pemieHust 00bIKHOBEHHOTO AU pepeHnnanbHOro ypaBHeHHs ?

19. Upnes merona Pynre-Kyrra pemenns 00bIKHOBEHHOTO U (HepeHIInalIbHOTO ypaBHEHUs?

20. Kakoe ypaBHeHHe Ha3bIBaeTcs MU hepeHInalIbHBIM YPAaBHEHUEM B YACTHBIX POU3BOIHBIX?

6.1.2. [lpumMepHbIe TECTOBBIE 3a/IaHUS

Bapuant No 1

No Bonpoc BapuanTe! oTBeTa
Jnst pyskmumu f(X1, X2, X3) BBIYHCIICHBI 1. (6,37;6,63)
3HauyeHne A=6,5 u oTHOCUTEIbHAS 2. (6,0;7,0)

1 norpentHocTs 6=0.02. UcturHOE 3. (6,46; 6,59)

" | 3HaYeHHE PYHKIMU TIPHHAIICIKUT 4. (6,3;6,7)
HHTEpBANY . . .

AOGCOIIIOTHAS TIOTPEITHOCTD BBIYUCICHHH | 1. TOYHOCTH BBIYMCIICHUS

3TO: 2. Pa3HOCTh MEKIY 3HAYCHUEM BEIIMYMHBI U €€
pUOJIKEHUEM

3. abcoiroTHAs BETMYMHA PAa3HOCTH MEXKTY

2. 3HAUEHUEM BBIYUCIIIEMON BEIIMYUHBI U €€
MPUOIMKCHHBIM 3HAYCHUEM

4. OTKIIOHEHHE MPUOIMKEHHOTO 3HAYCHHUSI
BEJTMYHHBI OT €¢ HCTUHHOTO 3HAYCHUS

OrtHocuTenpHas MOrp€IIHOCTb 1. PE3YIbTAT ACTICHUA IBYX 3HAYCHHUI BBEIUHCICHUS
BBIUMCIIEHHH 3TO! 2. OTHOIIEHHE ABYX HpI/I6J'II/I)KCHHBIX 3HA4YECHHUI
BBIYHCIISIEMON BEIIMINHBI

3. oTHoOIIeHHE a0COIIOTHOM MOrpeIIHOCTU

3 BBIYHCIICHUH K ICTHHHOMY 3HAYCHUIO
4. TOYHOCTH BBIUMCIICHUS
JI1st apryMeHTOB BBIYUCISEMOMN 1. -0,7
anreopandeckoit GyHKIUM f(X1;X2;Xs)= 2. 0,7
X1-X2-X3 N3BECTHBI A0COJIIOTHEIE 3. 0,11
4 norpemHocta AX;=0,2, Ax2=0,5, 4. 0,5

AXs=0,4. IIpu 3THX yCcIOBUIX
a0COJIOTHAS! TOTPEITHOCTh HE MOXKET
OBITH MEHBIIIE ...




Bomnpoc

Bapuantsl oTBeTa

HNHTEpnosimoOHHbI MHOTOYICH
HeroTona BToporo nopsjka s
byukuuu Yy = f(X), 3amannoii Tabnaunei

1. P(x) =10+ (x-1)+ 2(x-1) (x-2)
2. P(x) =10+ (x-1)+ (x-1) (x-2)
3. P(x) =14+ (x-1)+ 2(x-1) (x-2)

5. Xi 1 2 3 4. P(x) =11+ (x-1)+ (x-1) (x-2)
Yi 10 11 4
uMeeT BUJ ...
JleliCTBUTENbHBINA KOPECHD YPABHCHHS 1. [1; 1,5]
5x* - 6 =0 npunamnexut unTepBany ... | 2. [-1; 0]
6. 3. [0; 1]
4. [2; 3]
Kopens ypaBuenns X>-10=0 otnenen na | 1. 3,20
untepane [3; 4]. Pesynbrar yrounenus | 2. 3,25
7 kopHs MetogoM Herorona (kacarenprbix) | 3. 3,30
" | mocie nepBoii uteparuu (Xo=4), 4. 3,35
BBIUMCIIEHHBIN C TOYHOCTBIO /IO IBYX
3HAKOB TI0CJIC 3aIlSITON, PaBEH ...
CocraBHas popMyIa Tpaneuui st b-a<g
o6 Lo 1a=—> f(x)
PUOIMIKEHHOTO BBIYUCIICHUS n < i
OTpEeJIeJICHHOTO MHTErpaja h B 1
b
2. I=—|f(@+fMO)+2) f(x
|:If(X)dXI/IM66TBI/IL{... 2{ @+ ; ( ')}
: b-a
8. 3. 1= n Z f((xi—l + X )/2)
i=1
h
4. Izg[f(a)+f(b)+
+4-Lf(x)+ F(X)+...+ T (X, )+
+2-{f (%) + F(x)+...+ T (X, )}
[Ipu npubIMKEHHOM BBIUNCICHUN 1. oTpe3koMm mpsMOii, IPOXOAIIEH Yepe3 TOUKY
MHTErpaja MeTOJIOM MpPaBbIX (Xi+1; Yi+1) mapaienbHO OCH abCIHCCe
MPSIMOYTOJIBHUKOB Ha KaXKI0M 2. OTPE3KOM IPSIMOH, MPOXOISIIEH Yepe3 TOUKY
YaCTUYHOM MPOMEXKYTKE [Xi ; Xi+1] (Xi; yi) mapasieIbHO OCH aOCIIUCC
9. | rpaduk MOABIHTErPATBHON (QYHKIIUH 3. OTpe3KOM MPSIMOH, MPOXOJIAIIEH Yepe3 TOUKU
3aMeHsercs ... (Xi: Vi) 1 (Xis1: Yis1)
4. d4acTplo napaloJibl, MPOXOAAIIEH uepe3 TOUKU
(Xi: Vi), (Xi+1; Yiv1) 71 (Xis2; Yit2)
O1eHKa MOTrPEeUTHOCTH COCTaBHOU (b—a)
1. M h
dhopmynel CuMIiCOHA paBHA ... )
2. M, (b-3) h?
12
10. _
3. M, M h?
24
v P=23) .
* 180




Bomnpoc

Bapuantsl oTBeTa

C Toynocthio 10 0,01 BEIUKUCIUTE 1. 0,99
2 1 2. 1,28
——dx meTomoM 3. 0,95
11. | o X+1 4. 117
Tparenui, pa3ieiuB MPOMEKYTOK
HHTETPUPOBAHUS HA JIBE YaCTH.
Kopens ypasaenns X2 - 7 =0 otnenen Ha | 1. Ha otpeske [0; 8] HeT kopHeii
orpeske [0; 8]. Tpu urepanuu Meroaa 2. [4;8], [4;6], [5;6]
MOJIOBUHHOTO JiejieHus, ucronszyemoro | 3. [0; 4], [2; 4], [2; 3]
19 | TIPH YTOUHCHHH KODHS, TpeOyIoT 4. [4;8], [6;8], [6;7]
" | IOCIIeIOBaTEILHOTO BHIOOpA
MPOMEKYTKOB ... , HA KOTOPBIX OCTAaeTCs
HUCTHHHOE 3HAYCHUE KOPHSI.
3anana TabnuuHas Gyakums Y, = f(x): | 1. 8,66
Xi 1 2 3 2. 12,7
y |10 |11 |14 3. 154
4, 17,3
13. | Torma omnpeneneHHbIi HHTETPA STOU
¢dbyHkIuM B npegenax ot 1 g0 3,
BBIYMCIICHHBIN 110 TTPOCTOM hopmyIie
meTona CummcoHa ¢ marom h=1
paBeH...
Cucrema nuHeiHbIX ypaBHeHuit Ax=bc | 1. det A=1
KBaJ[paTHOW MaTpulieii A nmeer 2. detA<0
14. | emuHCTBEHHOE PEIIEHUE, CCITH €€ 3. det A£0
OIPECTUTENb ... 4. detA>0
Jns pemieHus CUCTEM JTMHEUHBIX 1. Taycca
15 ypaBHCHHI IPUMEHSIOT UTeparonnbie | 2. TIpocThix uteparmii
" | METOZHI ... 3. Beiimens
4. Bepno2u3
OtHocurenbHble IorpemHocty da=0,001, | 1. 0,001
0b6=0,002, 6¢=0,004. KakoBa oneHka 2. 0,004
OTHOCHTENBHO# morpemHocTd Gynkmun | 3. 0,8%108
f(a, b, ¢) = a*b*c ? 4. 0,007
16.
NHTepnonsIMOHHBI MHOTOUJIEH 1. 2(x-2) - (3/2)(x-4)
Jlarpan)ka IOCTPOCHHBIH MO0 TOYKaM 2. 2(x-2) - 4(x-4)
17. | (X1, y1)=(2, 3), (x2, y2)=(4, 4) 3. 2(x-2) +(3/2) (x-4)
4. 3(x-2) - 4(x-4)




Bomnpoc

Bapuantsl oTBeTa

YeMy paBHa [IEHTpAJIbHAS PA3HOCTHAS 1. -3
MPOU3BOIHAS B TOUKE X=2, €CIIn 2. -2
18. | uzBectnsl 3nauenus f(0)=8, f(2)=6, 3. 0
f(4)=0? 4. 2
®opmyna 1. unTepnomsuuoHHOM hopmymnoi YebdblimeBa
19 P.(X) = (%) +(X—=X,) F(Xy, %) +... 2. UHTepHoJsAUMOHHON Gopmyroil HeloToHa
A (X)X = X)) e (X=X ) T (% X, X)) 3. MHTEPIIONAMHOHHEIM [IOTHHOMOM Jlarpana
HA3LIBACTCS. . 4. wWHTEpNONAMOHHON Gopmynoit CTupinHTa
WHTEepHOSIIMOHHBIM TOJTHHOMOM n (x —X. )
Jlarpan»ka Ha3bIBaIOT (POPMYIIY: 1. P,(x)= Z Yi H :
i=0 j=0,j=i \Xi — X
2. N OTT v (x=x)
20. i (X) i=1 j=0,i%] 4 (Xj =X )
n n
3. R0 2
iz =0 \Xj =X
n n
4. P(x)=y, + (x=x)
i1 -0 \Xj =X
Bapuant No 2
Ne Bormpoc Bapuants! oTBeTa
s dyskimu (X1, X2.Xs) BBIUHCIIEHO 1. (14,75; 15,25)
3HaueHue A=15 u oTHOCHUTEIbHAS 2. (14,55; 15,45)
1. | morpemHOCTH 0=0.03 UcTHHHOE 3. (12;18)
3HAYCHUE (PYHKIIUU PUHAIICHKHUT 4. (14,97; 15,03)
WHTEpBAY . . .
AOGCOIIIOTHAS TIOTPEITHOCTh BBIYUCICHHH | 1. TOYHOCTH BBIUMCIICHUS
3TO: 2. Pa3sHOCTh MEXKY 3HAUCHUEM BEIIMYUHBI U €€
npuOIMKEHUEM
5 3. abcoiroTHAs BeTMYHHA PAa3HOCTH MEXKTY
3HAYCHHUEM BBIYHCIISICMON BEJTUYMHBI U €€
MPUOTMKEHHBIM 3HAYCHUEM
4. OTKJIOHEHHE MPUOIMKEHHOTO 3HAYCHUS
BEJIMYUHBI OT €€ HCTHHHOTO 3HAYCHUS
OTHOCHTEJIbHAS TIOTPEIIHOCTD 1. pe3ynbraT JeNICHUS IBYX 3HAUCHUI BHIYUCICHUS
BBIUHCIIEHHUI TO: 2. OTHOIIEHHUE JIBYX MPUOIMKEHHBIX 3HAYCHHUI
3 BBIUUCIIIEMOW BEITMYMHBI
' 3. oTHomeHue a0COFOTHOMN MOTPENTHOCTH
BBIUUCIICHUI K HICTHHHOMY 3HAUCHUIO
4. TOYHOCTH BBIYUCIICHHUS
JU1 apryMeHTOB BBIUNCIISIEMON 1. 0,6
anredpandeckoi GyHKIUN 2. 0,7
f(X1;X2;X3)=X1+X2+X3 U3BECTHBI 3. 0,3
4 abcomoTHBIE TIorpentHocTh AX,=0,1, 4, 0,1

AX2=0,2, AX5=0,3. IIpu 3TUX yCIOBHIX
a0COIOTHAS! ITOTPEITHOCTH HE MOKET
OBITH MEHBIIIE ...
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Bomnpoc

Bapuantsl oTBeTa

WHTepHOASIMOHHBI MHOTOUJIEH 1. P(x) =10 + (x-3) + 2(x-3) (x-4)
HeroToHa BTOpOTO MOPSIIKA JIS 2. P(x) =6 + 3(x-3) + 0.5(x-3) (x-4)
byukuuu Yy = f(X), 3amannoii Tabnaunei 3. P(x) =6 + 3(x-3) - 0.5(x-3) (x-4)
5. Xi 5 4. P(x) =12 + (x-3) + (x-3) (x-4)
Yi 9 10
uMeeT BUJ ...
JleliCTBUTENbHBINA KOPECHD YPABHCHHS 1. [0,5; 1]
4x3 + X2 + X - 3=0 TIpUHALIEKUT 2. [-1; 0]
6. | mHTEpBamdy ... 3. [0; 0,5]
4. [1; 1,5]
Kopens ypaBuenus X° - 5=0 otmenen va | 1. 2,15
untepsane [ 2; 3]. Peaynprar yrounenus | 2. 2,21
KopHs MeTogoM HerotoHa (kacatenpubix) | 3. 2,33
7. | Ha IepBOI UTEPAIUH, BEIYUCICHHBIHN C 4. 2,43
TOYHOCTBIO JIO IBYX 3HAKOB ITOCIIE
3aIISITOM, PABEH ...
CocraBHas popmylia CpeaHUX b—a
- 6 1. 1 z—z f(x)
PAMOYTOJBLHUKOB TSI IPUOJINKEHHOTO n &
BBIUUCIICHUS ONPEICIICHHOTO HHTETpalia h B 1
b
2. I~—|f(@+f(b)+2) f(x
|=J.f(X)dXI/IMeeTBI/II[... 2{ @+ 1d)+ Z‘ ( ')}
: b-ag
8. 3.1 ZT; F((xa+x)/2)
h
4. Izg[f(a)+f(b)+
+4-{f(x)+ F(X)+...+ (X, )+
+2-{F (%) + F(x,)+...+ T (X, ,)}H
[Tpu npuOIIMKEHHOM BBIYUCIICHUH 1. oTpe3KoM MpsSIMOii, MPOXOASAIICH Yepe3 TOUKY
HHTErpaja METOIOM JIEBBIX (Xi+1; Yi+1) mapaIeabHO OCH aOCITHCC
MPSIMOYTOJIBHUKOB Ha KaXKJI0M 2. OTPE3KOM IPSIMOM, TPOXOISIIEH Yyepe3 TOUKy
g | YACTHYHOM MpOMENYTKE [Xi ; Xi+1] (Xi; yi) mapautenbHO OCH abCIHCC
" | rpaduk moABIHTErpaNIbHOW ()YHKIIMU 3. OTpe3KOM MPSIMOM, MPOXOIAIIEH uepe3 TOUKU
3aMeHsercs ... (Xi: Vi) 1 (Xis1; Yit1)
4. 4YacThio MapadoJIbl, MPOXOIAIIEH uepe3 TOUKU
(Xi; i), (Xi+1; Yir1) 71 (Xi+2; Yit2)
O1eHKa MOTrPEeUTHOCTH COCTaBHOU 1 M (b—a) h
(dhopmyIel Tpamnenuii paBHa ... ' )
2. M, (b-3) h?
12
10. _
3. M, M h?
24
4. M, M h*
180
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Bomnpoc

Bapuantsl oTBeTa

C Toynocthio 10 0,01 BEIUKUCIUTE 1. 1,80
> 4 2. 3,59
I >~ 0UX MeTo/10M JIeBBIX 3. 281
|10t 4. 4,80
PSIMOYTOJIBHUKOB, Pa3/ICIIHB
MIPOMEKYTOK HHTETPUPOBAHHS HA JIBE
YaCTH.
Kopens ypasrenns X2 - 12 = 0 otenes 1. wna otpeske [0; 8] Her KopHeit
Ha otpeske [0; 8]. Tpu ureparuu metoga | 2. [0; 4], [2;4] [3; 4]
MOJIOBUHHOTO JejieHus, ucronszyemoro | 3. [0; 4], [2; 4], [2; 3]
19 | TIPM YTOUHCHHH KODHS, TpeOyIoT 4. [4;8], [6;8], [6;7]
" | TIOCIIeIOBaTEILHOTO BHIOOpA
MPOMEKYTKOB ... , HA KOTOPBIX OCTAaeTCs
UCTUHHOE 3HAYCHUE KOPHSI.
3anana TabnuuHas Gyrkums Y, = f(x): | 1. 8,66
X |3 |2 |- 2. 12,71
Vi 2 ) 9 3. 150
4. 16,3
13. | Torma onpeneneHHbIn HHTETPAT STOU
GbyHKIMY B mpezenax ot -3 a0 -1,
BBIYHCIICHHBIN TI0 TIPOCTOM popmyrie
merona CumricoHa ¢ marom h=1
paBeH...
Cucrema nuHeiHbIX ypaBHeHuit Ax=bc | 1. det A=1
KBaJ[paTHOW MaTpulieii A nmeer 2. detA<0
14. | emuHCTBEHHOE PEIICHUE, CCITH €€ 3. det A£0
OIPECTUTENb ... 4. detA>0
Jlis perieHus CUCTEM JTMHENHBIX 1. Taycca.
ypaBHCHHI IPUMEHSIFOT UTepaliionHble | 2. [IpocThIx urepanui.
15. | meTOAHI ... 3. 3edpens.
4. Bepno 2 u 3.
OtHocurenbHbIe IorpemHocty da=0,003, | 1. 0,009
0b=0,002, 6¢=0,004. KakoBa orjeHka 2. 0,004
16. | otHOCHTENnBHO# morpemHocTy ¢pyskmun | 3. 0,8*1078
f(a, b, c)=a*b*c ? 4. 0,007
NHTepnonsIMOHHBI MHOTOUJIEH 1. 2(x-1) - (3/2)(x-3)
JlarpaH)ka IOCTPOCHHBIH IO TOYKaM 2. 2,5(x-1) - (x-3)
17. | (X1, y1)=(1, 2), (X2, ¥2)=(3, 5) 3. 2(x-1) + (3/2) (x-3)
4. 2(x-1) - 5(x-3)
YeMy paBHa IIEHTpaJIbHAs pa3HOCTHAs 1. -3
18, | MPOM3BOMHAS B TOUKE X=2, eCclli 2. -2
" | m3BectHsl 3HaueHus f(0)=4, f(2)=6, 3. 0
f(4)=4"? 4. 2
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Ne Bormpoc Bapuantsl oTBeTa
dopmyna 1. Ha3bpIBaeTCS MHTEPHOJIALMOHHON HOPMYIIOH
n n (x —X. ) HrroToHa
P, (X) = Z Yi H (—)J 2. Ha3bIBACTCS MHTEPIOJAIIMOHHON (HOPMYJIOM
=0 o Ki T X YeObliena
19. 3. Ha3BIBACTCSI HHTEPIIOISAIIMOHHBIM ITOJTMHOMOM
Jlarpanxa
4. Ha3bIBacTCS MHTEPIOIAIMOHHON GopMyIon
Crupnunra
HNHTepnoISIIMOHHBIM MHOTOYJICHOM n n (x —X. )
HeroToHa Ha3eBatOT PopMyTy 1. R (X) = Z Yi :
i=0 j=0, j=i Xj — XJ
n n —
2 p0=3 [T v
i1 j=0,i=] X; =X
20. . . . (X _x )
P,(x) ZlyH ‘ —x
4 P.(X) = (X)) +(X=%,) F (X0, X)) +-..
et (X=X ) (X=X oo (X=X, ) T (Xgs Xgree 0 X))
Bapuant Ne 3
No Bonpoc BapuanTe! oTBeTa
s pyuknunu f(x1,x2.x3) BBIYHACICHO 1. (7,98; 8,02)
3HauyeHne A=8 U OTHOCUTEJIbHAS 2. (7,16; 8,84)
1 norpentHocTs 6=0.02. UcturHOE 3. (7,84;8,16)
" | 3HaueHHe PYHKIMU TPUHAIICIKUAT 4. (6;10)
WHTEpBAIY . . .
AOCOTIOTHAS TIOTPENTHOCTh BEIYUCICHUH | 1. TOYHOCTH BHIUMCIICHHS
3TO: 2. Pa3HOCTh MEXIy 3HaYCHUEM BEIMYMHBI U €€
pUOIKEHUEM
3. alcomoTHas BeTMYMHA PAa3HOCTU MEXIY
2. 3HAYEHHEM BBIUMCIIAEMOI BETUYUHBI M €€
NpUOIMKEHHBIM 3HAYEHUEM
4. OTKIOHEHHE MPUOIMHKEHHOTO 3HAYCHUS
BEJIMYUHBI OT €€ UCTUHHOTO 3HAYCHUS
OTHOcHUTeNbHAS TOTPEITHOCTh 1. pe3ynbTaT nejeHUs IBYX 3HAUYCHUH BBIYUCICHUS
BBIYHMCIICHHH 3TO: 2. OTHOINEHHUE JIBYX MPHUOIMKCHHBIX 3HAUCHUI
3 BBIYMCIISIEMOM BEIMYHNHBI
' 3. oTHomeHue a0COFOTHOMN MOTPENTHOCTH
BBIYHCIICHUH K ICTUHHOMY 3HAYCHHIO
4. TOYHOCTH BHIYHCIICHHS
JU1 apryMeHTOB BBIUNCIISIEMON 1. 0,07
anreopanyeckoit pynkunu f(Xi;Xz;%s)=x1 | 2. 0,01
- X2 + X3 U3BECTHBI A0COJIFOTHEIE 3. 0,04
4 | TOrpenmHocTH Ax;=0,01, Ax2=0,03, 4, 0,08

AX3=0,04. IIpu 31X ycnoBHAX
a0COJIIOTHAsI TOTPEITHOCTh HE MOXKET
OBITH MEHBIIIE ...
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Bomnpoc

Bapuantsl oTBeTa

WHTepHOASIMOHHBI MHOTOUJIEH 1. P(x) =10+ (x-2)+ 2(x-2) (x-4)
HeroToHa BTOpOTO MOPSIIKA JIS 2. P(x) =16+ (x-2)+ (x-2) (x-4)
5 byukuun Yy = f(X), 3amannoii Tabnaunei 3. P(x) =8+ 2(x-4)- 0.5(x-4) (x-6)
' X 2 4 4. P(x) =8 - 2(x-2)+ 0.5(x-2) (x-4)
Yi 8 4 4
UMeEeT BUJI ...
JleWicTBUTENbHBINA KOPEHb YPAaBHEHHS 1. [05; 1]
6 XX+ 2x+3x-10=0 2. [-1; 0]
' | IpUHAIUICKHUT UHTEPBATY ... 3. [0; 0,5]
4. [1; 1,5]
Kopens ypaBuenus x>~ 12=0 otnenen na | 1. 2,27
uHTepBaie | 3; 4]. 2. 2,28
Pe3ynbrar yrouHeHus KOPHS METOJI0M 3. 2,29
7. | HeroroHa (KacaTeibHbIX) Ha IIEPBOi 4. 2,56
urepauni (Xo=4), BBIYUCIEHHBIH ¢
TOYHOCTBIO JI0 OJJHOTO 3HAKa MOCIIe
3anTON, PABEH ...
apusmenora scremn |1 1= 1K)
n o
OIIPEJICIICHHOTO UHTErpaa h 1
b
I =J.f(X)dXI/IMeeTBI/IZ[... 2. NE{f(a)+f(b)+2;f(xi)}
: b-a
8. 3. | ZT;]‘«X”H‘)/Z)
h
4. Izg[f(a)+f(b)+
+4-Lf(x)+ F(X)+...+ T (X, )+
+2-{F (%) + F(x,)+...+ T (X, ,)}H
[Ipu npubIMKEHHOM BBIUNCICHUH 1. oTpe3koMm mpsMOii, IPOXOAIIEH Yepe3 TOUKY
MHTErpajia METO/I0M CPEIHUX (Xi+1; Yi+1) mapaienbHO OCH abCIHCC
PSIMOYTOJIBHUKOB Ha KXKIOM 2. OTpPE3KOM IMPSIMOM, MPOXOIAIICH Yepe3 TOUKy
g | YACTHYHOM MPOMENYTKE [Xi ; Xi+1] (Xi; Yi) mapasiensHO ocH abcIrcc
" | rpaduk moaBIHTErpaIbHON QYyHKIIUK 3. OTpEe3KOM MPSIMOH, MPOXOJIAIIEH Yepe3 TOUKU
3aMeHseTcs ... (Xi: yi) 1 (Xis1: Yie1)
4. 4gacThI0 MapadoJIbl, MPOXOAIIEH Yepe3 TOUKU
(Xi; Yi), (Xiv1; Yiv1) 7 (Xiv2; Yis2)
O11eHKa MOTPEIIHOCTH COCTABHOM (b—-a)
1. M h
¢dopmyel CUMIICOHA paBHa ... )
2 M, L=
10. 2
3. M, 0=
24
4w, 0=
180
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Bomnpoc

Bapuantsl oTBeTa

C Toynocthio 10 0,01 BEIUKUCIUTE 1. 1,80
| 2. 3,59
I >~ 0UX MeTo/10M JIeBBIX 3. 281
11, | 11X +1 4. 4,80
PSIMOYTOJIbHUKOB, Pa3/ICIUB
MIPOMEKYTOK HHTETPUPOBAHHS HA JIBE
YACTH.
Kopenb ypaBreHns X2 - 15 = 0 oteneH 1. wma orpeske [0; 8] Her KopHEi
Ha otpeske [0; 8]. Tpu uteparuu metona | 2. [0; 4], [2;4] [3; 4]
MIOJIOBHHHOTO AenieHus, ucronssyemoro | 3. [0; 4], [2; 4], [2; 3]
12. | npu yrouHeHUH KOPHS, TPEOYIOT 4. [4; 8], [6; 8], [6; 7]
MOCJIeIOBATEIHHOTO BHIOOPA
MPOMEXKYTKOB ... , Ha KOTOPBIX OCTaeTCsI
WCTHHHOE 3HAYCHUE KOPHSI.
3agana TabmuuHas Gyakums Y, = f(x): | 1. 39
2. 13
x | 3 | 2 | 5 ||3 2
yi | 5 6 | 10 ||* 3
13.
Torna onpeneneHHbIN HHTETpall 3TOM
(GyHKIUY B mipesenax ot -3 1o -1,
BBIUUCIICHHBIH 110 TIPOCTOi (hopmyIe
merona CumricoHa ¢ marom h=1
paBeH. ..
CucreMa nuHeiHbIX ypaBHeHuit Ax=bc | 1. det A=1
14, | KBAIPATHOM MaTpHIICi A umeer 2. detA<0
" | @ IMHCTBEHHOE pEIICHHE, ECITU €€ 3. det A£0
OIPEICTUTENb ... 4. detA>0
Jns pemieHus CUCTEM JTMHEUHBIX 1. Taycca
15 ypaBHCHHI IPUMEHSIOT UTepaonnbie | 2. TIpocThix utepammii
" | METOZHI ... 3. Beiimens
4. Bepno2mu3
OtHocurenbHble IorpemHocty da=0,003, | 1. 0,001
0b=0,005, 6¢=0,004. KakoBa o1eHKa 2. 0,012
16. OTHOCHTENbHOI norpemHocTr pyHknun | 3. 0,8%10-8
f(a,b,c)=al/(b*c)? 4. 0,009
WHTEepnoNsSIMOHHBII MHOTOWICH 1. 2(x-2) - (3/2)(x-4)
17 Jlarpansxa IOCTPOCHHBIH 110 TOYKaM 2. 2,5(x-2) - (x-4)
"1 (X1, y1)=(2, 4), (x2, ¥2)=(4, 8) ... 3. 4(x-2) -2 (x-4)
4. 2(x-2) - 5(x-4)
YeMy paBHa IIEHTpaIbHAS pa3HOCTHAS 1. -3
18, | MPOU3BOMIHAS B TOUKE X=4, ecnu 2. -2
" | m3BectHsl 3nauenus f(2)=3, f(4)=8, 3. 0
f(6)=7? 4. 1
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Ne Bormpoc Bapuantsl oTBeTa
dopmyna 1. Ha3bIBaeTCS MHTEPHOJIALMOHHON (HOPMYJIIOM
n n (x —X; ) Herorona
P, (X) = Z Yi H 2. Ha3bIBAaeTCSl MHTEPIOSALUOHHON HOpMYIIOit
i0  j=0,jxi (X- =X )
LA S UYeOnbImeBa
10. 3. Ha3bIBACTCS MHTEPIOIALIMOHHBIM TOJIMHOMOM
Jlarpanxa
4. Ha3bpIBaeTCs UHTEPHOISAIMOHHON Popmyron
Crupnunra
WHTepnonsMOHHBIM TOJIMHOMOM n n (x - X )
Jlarpansxa Ha3bIBAIOT GOPMYIY: 1. P, (x)= Z Yi
i-0 j=0,j=i \Xi — X
n n _
2 p0=3 TT w2
20 i=1 j=0,i%] X; =X
. C - (X — X )
3 Pn (X) = Z yi
i1 j=o Xj =X
n n (X —X )
4. P(x)=>y + '
i1 i-0 \Xj =X

6.3. Onucanue mokaszarejied 1 KPpUTePHEB KOHTPOJISI YCIIEBAae€MOCTH, ONHCAHHUE
IHIKAaJ OIICHUBAaHUA
6.3.1. Kputepum onieHOK NPOMeKYTOYHOM aTTecTalluM (3K3aMeH)

Ounenka
Iloporossiii ypoBeHb YrayoneHusiii IIpoaBuHyTBIH
«2» OCBOCHHS YPOBEHb OCBOCHHS YPOBEHb OCBOCHHSA
(HeyI10BJIETBOPHUTEIBHHO) «3» «4» «5»
(YAOBJIETBOPHUTEJIHHO) (xopo1o) (OTJIMYHO)

CTyneHT He 3HaeT
3HAYUTENLHON YacTh
MaTepuana, JI0ImycKaeT
CyIIIECTBEHHBIE ONNOKU B

CTyIeHT HOBEPXHOCTHO
3HAET MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHOi
JTUCIUTUTAHBL, JOMTYCKaeT

CTyZaeHT XOopoulo 3HaeT

MaTepHai, TpaMOTHO U

0 CYLIECTBY U3J1araer
ero, JoInycKas

CTyZIeHT B IOJIHOM
00bEMeE 3HAaeT Marepuall,
IpPaMOTHO H 1O
CYLIECTBY U3J1araer ero,
HE JI0IyCcKast

HEKOTOPBIE HETOYHOCTH B CYyILLIECTBEHHBIX
OTBETAaX Ha BOIIPOCHI HETOYHOCTH B OTBETE HA N
BOIIPOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeeT HaxonuTh MNuorna waxonur YBEpEeHHO HAXOIUT Be3ommnboyHO HaXOaIUT
perreHus: O0IBITMHCTBA peuieHus, peunieHus, peuieHus,
IIPENYCMOTPEHHBIX IPEAYCMOTPEHHBIE NpEAYCMOTPEHHBIE IIPELYCMOTPEHHBIE
MpOrpaMMoi 00y4IeHus pOrpaMMoii 00y4eHust MpOTrpaMMoii 00ydIeHuUs IporpaMMon
3aJaHuN 3aJaHui 3aJaHun oOydeHus 3a1aHui
BonpmmHCTBO IIpenycMmoTpeHnHbIe IIpenycMmoTpeHHbIE [IpenycmoTpeHHbIE
IIPEyCMOTPEHHBIX MporpaMMoii 00ydeHUs porpaMMoit 00ydeHust pOrpaMMoi O0y4eHHsI

IporpamMMoOit 00yUeHHUS
3aJlaHUU HE BBIIIOJIHEHO

3a/TaHVSI BBIITOTHEHBI
YIOBJIETBOPUTEIHHO

3aJaHus YCIICIIHO
BBITIOJTHCHBI

3agaHus yCIICIIHO
BBITIOJTHCHBI

Ilpumepnan wkana oyenusanus 3HAHUIL 8 mecmosoil hopme:

KosanyecTBO NpaBWIbHBIX 0TBETOB, % Ouenka
0-49 HeynosnerBopurensHO
50-65 Y 10BJICTBOPUTEIBHO
66-85 XopoIio
86-100 OTau4HO
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7. YHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE
7.1. PexomenayeMasi quTeparypa
7.1.1. OcHoBHas1 UTEpPaTYypa
1. MMantuna, WM. B. BeraucnurtenpHas mMaTematuka [DIEKTpOHHBIA pecypc] : yueOHuk / W. B.
[Tantuna, A. B. CuHuykoB. - 2-¢ uzn., nepepad. u gomn. - M.: M®IIY Cuneprus, 2012. - 176 c. -
(Yuusepcurerckas cepusi). - ISBN 978-5-4257-0064-3

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

2. Yucnennsie metonpl. [Ipaktukym : yue6. mocobue / A.B. Ilantenees, U.A. Kynpssuea. — M.:
NH®PA-M, 2017. — 512 c. — (Bricmiee o6pa3zoBanue: bakanaBpuar)

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

3. HucneHHbsle METOJIbI B MaTeMaTHuueckoM MojenupoBannu: Y4. nmoc./ H.IT. CaBenkoBa u ap. —

2 w3n., uct. u gom. - M.: APCTAMAK-MEJIUA: UHOPA-M, 2014. - 176 c.: 60x90 1/16. - (Ilpuknagnas
MareMartuka, nHpopmaruka, nadopmair...). (o) ISBN 978-5-00024-019-9, 400 >k3.
http://znanium.com/catalog.php?bookinfo=455188

7.1.2. lononHuTeEIBHAS TUTEPATypa

1. Konmaes B.Jl. UncieHHsle MeToabl B IporpaMmupoBanue : yued. mocobue / B.[l. Komgaes ;

nox pexa. npod. JL.I. Tarapunoit. — M.: U] «DPOPYM»: MHDPA-M, 2017. — 336¢c.: un. —
(ITpodeccuonanbHoe oOpazoBaHue).
http://znanium.com/catalog.php?bookinfo=672965
2. 3anmm3nsik, B. E. Teopus u mpakTuka 1o BEIYMCIUTEIBHON MaTeMaTruKe [ DIeKTPOHHBIN pecypc]:
yueb. nocobue / B. E. 3anususik, I'. U. lenanosckas. - Kpacnosipck : Cub. denep. yu-t, 2012. - 174 c. -
ISBN 978-5-7638-2498-8
http://znanium.com/bookread2.php?book=441232
7.1.3. YueOHo-MeTOAMYeCKOE 00ecneyeHne
1. Cubupes B.H. Meroanyeckue yka3aHus K CaMOCTOSATENBbHOM paboTe Ui CTYIEHTOB
criermanbrocty 21.05.03: http://ior.spmi.ru
7.2. Ba3pl TaHHBIX, 3JIEKTPOHHO-0MOIMOTEeYHbIE CHCTEMbl, HH(OPMALMOHHO-CIIPABOYHbIE U
NMOUCKOBbIE CHCTEMBbI

1. Esponeiickas mudposas oudnmoreka Europeana: http://www.europeana.eu/portal

2. Koncynprantllmtoc:  crnpaBoyHO-TIOMCKOBast ~ cuctemMa  [DNeKTpoHHBIH — pecypc]. -

www.consultant.ru/

3. HudpopManmoHHO-U3IATETBCKAN IICHTP 10 TEOJIOTHH U HEAPOINOIh30BAaHUI0 MHHHCTEPCTBA
IIPUPOAHBIX pecypcoB U 3konoruu Poccuiickoit ®enepanun - OO0 "I'EOMHOPOPMMAPK"™:
http://www.geoinform.ru/

4. WudpopmannoHHO-aHATUTHIECKHI IeHTp «Munepan»: http://www.mineral.ru/

5. Muposas uudponas 6udnauoreka: http://wdl.org/ru

6. Hayunas snextponHast 6ubdaroreka «Scopusy: https://www.scopus.com

7. Hayunas snextponHnas oubnuoreka ScienceDirect: http://www.sciencedirect.com
8. Hayunas snextponnas 6ubnmoreka «eLIBRARY»: https://elibrary.ru/

9. TIlopran «I'ymanutapHoe obpazoBanue» http://www.humanities.edu.ru/

10. ®enepanbHbiii mopran «Poccuiickoe odpazoBanuey http://www.edu.ru/

11. denepanbHoe xpanunumie «EgunHas kosulekuus HU(POBBIX 00pa30BATENBHBIX PECYPCOB»
http://school-collection.edu.ru/

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

13. DnexkTpoHHO-OMOIHOTeUHAS cucreMa U31aTeIBCKOTO IeHTpa «JlagbY:
https://e.lanbook.com/books

14. Dnextponnas  O6ubmmoreka  Poccuiickoit  ['ocymapctBennoit  bubmmorexku  (PT'B):
http://elibrary.rsl.ru/

15. Dnexrponnas 6ubnuoreka yueOHUKOB: http://studentam.net

16. DnekrponHo-6GubmHOTeuHas cucTema «9BC FOPAMTx»: www.biblio-online.ru.
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http://znanium.com/catalog.php?bookinfo=652316
http://znanium.com/catalog.php?bookinfo=455188
http://ior.spmi.ru/
http://www.geoinform.ru/
http://www.mineral.ru/

17. DnextponHas OubmmoTeunas cuctema «HarmoHanpHBIM 1HPPOBONH pecypc «PyKOHT»:
http://rucont.ru/
18. Dnexkrponno-6ubIMOoTeuHast cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBbI

8.1. MaTepuHaJbHO-TeXHHYECKOE OCHAIIEHUE Ay IUTOPHUI

CrenManu3upoBaHHbIC ayIUTOPUH, HCIIOIb3YEMbIC TIPH MIPOBEICHUN 3aHATUHN JIGKIIUOHHOTO TUTIA,
OCHAIIIEHBl ~ MYJBTUMEIUHHBIMH  TPOCKTOPaMH W  KOMIUICKTOM  ammapaTypbl, ITO3BOJISIOIICH
JIEMOHCTPUPOBATH TEKCTOBBIC U TpaduyecKue MaTepHabl.

Jis mpoBeieHus MPAKTUYECKUX 3aHITUN HCIIOJIB3YIOTCS KOMITBIOTEPHBIE KJIACCHI, 000pYIOBaHHBIC
TEXHUKOW W3 pacueTa OJUH KOMIIBIOTEP Ha OJHOTO O0y4aromierocs, ¢ 00yCTpOCHHBIM PabOdYuM MECTOM
npenonasatensi. B ydyeOHOM mporiecce HCIONB3YeTCs KOMIUIEKT JIEMOHCTPAIMOHHBIX CTEHIOBBIX
MaTepuaioB MO TeMaM Kypca.

AyauTopHH J1JIsl TPOBeAeHUsI JTeKIMOHHBIX 3aHATHM.

128 nocadounvix mecm

OcHameHHOCTh: MynbTHMEIUIfHAs YCTaHOBKA C aKyCTHUYecKo cuctemoit — 1 mr. (B T.4.
MYJIbTUMEUHHBINA TIPOEKTOP — 1 IIT., IPOCKIMOHHAS anapaTypa: HCTOYHHK OecriepeOOHOro MUTaH!us —
1 wrt., 3kpad — 1 mwT., MOHUTOP — | IIT., KOMIBIOTEP — 1 IIIT.), BO3SMOXHOCTB JJOCTyNa K ceTu «HTepHETY,
CTYJM JUIst CTyAeHTOB — 128 miT., Kpecio npenoaasarens — 1 mT., cTos — 65 mT., nepeHocHast HacTOJIbHAS
TpuOyHa — | IT., TOCKa HACTCHHAs] MAHUTHO-MapKepHas — 2 IIT., IJIaKaT B paMKe HACTEHHBIN — 9 IIT.

[Tepeuens nuIeH3MOHHOTO Mporpammuoro odecneuenus: Microsoft Windows 7 Professional (I'K
Ne 671-08/12 ot 20.08.2012 «Ha mocraBky mpoaykuun»), Microsoft Office 2007 Professional Plus
(Microsoft Open License 46082032 ot 30.10.2009).

AntuBupycHoe nporpammHoe obecrneuenue: Kaspersky Endpoint  Security  (dorosop
Ne 1810(223)-12/17 ot 11.12.17), 7-zip (cBobomno pacmpoctpansiemoe I110), Foxit Reader (cBo6oaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacmpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboano pacnpoctpansiemoe I[10), XnView (cBo6oano pactpoctpansiemoe [10), K-Lite
Codec Pack (cBoboHo pacmipoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

64 nocadounvix mecma

OcHaleHHOCTh: MyNbTUMEIUHHBIA MPOSKTOp — 1 IIT., IPOCKIUOHHAS ammaparypa: UCTOUYHHK
OecniepeboitHoro nuranus — 1 mr., skpad — 1 wT., HOYTOyK - 1 mT., (BO3BMOXXHOCTh AOCTyNa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 1IT., CTYJ AJI CTYyI€HTOB — 64 WIT., Kpecio npenojasarens — 1 mrT.,
cTOJ - 33 1IT., MEPEHOCHAs: HACTOJIbHAS TPHOYHA — | mIT., JocKa Oenasi HacTeHHasl MAarHUTHO-MapKepHast —
| wT., IIakaT B paMKe HaCTEHHBIN — 4 IIT.

[lepeuenp JUIIEH3MOHHOTO MTporpaMmHoro obecriedenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mocraBKy KOMITBIOTEpHOM TexHUKH»), Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010), CoreIDRAW Graphics Suite X5
(ToroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky nporpaMMmHOro obecreuenus»), Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1.

AuTtHBHpycHOEe mporpammuHoe obecneuenue: Kaspersky Endpoint  Security  (/Iorosop
Ne ]1810(223)-12/17 ot 11.12.17), 7-zip (cBoGomno pacmpoctpansiemoe [10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsieMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe I10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

60 nocadounvix mecm

OcHaneHHOCTh: MylbTUMEIUIUHBIN MPOEKTOp — | IIT., MPOEKIMOHHAS anmnapaTrypa: UCTOYHUK
6ecniepeboitHoro nuranuss — 1 mr., skpad — 1 wT., HOYTOyK - 1 mT., (BO3BMOXXHOCTH AOCTYyNa K CETH
«HTEepHETY), CTOMKA MOOUIIbHAS — 1 mIT., CTYJ A1t CTYAeHTOB — 60 1IT., Kpecyo mpenoaaBaTens — 1 miT.,
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croi - 31 mrT., MepeHoCHast HacToJIbHAs TpUOYHA — 1 mIT., JocKa Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wrt., 1ocka moj Men — 1 mIT., miakaT B paMKe HaCTEHHBIN — 3 IT.

[TepeveHp JUIIEH3MOHHOTO TIporpaMMHOTo obecniedeHus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mocraBky KOMIIBIOTEpPHOH TexHukmu»), Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5
(JoroBop Ne559-06/10 ot 15.06.2010 «Ha nocraBky nporpammuoro odecrneueHus»), Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1.

AunTHBHpycHOEe mporpammuHoe oOecneuenue: Kaspersky Endpoint  Security (Iorosop
Ne J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBo6oaHo
pacnpoctpansiemoe I10), SeaMonkey (cBoGomno pacmnpoctpansemoe [10), Chromium (cBoGomaHO
pacmpoctpansiemoe I10), Java Runtime Environment (cBo6omno pacmopocrpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo60oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHo pacmpocrpansemoe I10), XnView (cBob6oaHo pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

56 nocaoounvix mecm

OcHaleHHOCTh: MylbTHMEAUHHBIA MPOSKTOp — 1 INT., IPOCKIUOHHAS allaparypa: UCTOUYHHK
OecriepeboitHoro nuranus — 1 mr., skpad — 1 mwr., HOYTOyK — 1 mT., (BO3MOXKHOCTH JIOCTYIa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 T., CTYJ AJIs CTYyAE€HTOB — 56 WIT., Kpecio npenojasarens — 1 wmrT.,
cToi — 29 mT., MepeHOCHass HACTOJIbHAs TPUOyHa — | INIT., TOCKa HACTEHHAs MarHUTHO-MapKepHas —
1 mit., Iutakat B paMKe HaCTEHHBIN — O 1IT.

[lepedens JUIIEH3MOHHOTO TIporpaMMHOTo obecriedeHus: Microsoft Windows 8 Professional (I'K
No 875-09/13 ot 30.09.2013 «Ha mnocraBky KoMIbrOTEpHOW TexHUKN»), Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 or 22.01.2010), CoreIDRAW Graphics Suite X5
(JoroBop Ne559-06/10 ot 15.06.2010 Ha mocraBky mporpammuoro obecrneucuus»), Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1.

AunTHBHpycHOEe mporpammuHoe obecneuenue: Kaspersky Endpoint  Security  (/Iorosop
Ne 1810(223)-12/17 ot 11.12.17), 7-zip (cBobomno pacmpoctpansiemoe I110), Foxit Reader (cBo6oaHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacrnpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe I10), Java Runtime Environment (cBobomuo pacmpocrpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboano pacnpoctpansiemoe [10), XnView (cBo6oano pactpoctpansiemoe [10), K-Lite
Codec Pack (cBoboHo pacmipoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

48 nocadounvix mecm

OcHaleHHOCTh: MyNbTHMEIUHHBIA MPOSKTOp — 1 IIT., POCKIUOHHAS ammaparypa: UCTOUYHHK
6ecniepeboitHoro nuranus — 1 mr., skpaH — 1 mT., HOyTOyk — 1 mT., (BO3MOXHOCTh JOCTYyNa K CETH
«HTepHeT»), croiika MoOmiIbHAsE — 1 WT., cTyn A cTyaeHTOB — 48 WIT., Kpecio npenojasarens — 1 mrT.,
cTon — 25 IT., mepeHOCHasl HACTOJNbHas TpuOyHa — 1 IIT., JOCKa HACTCHHAs MarHUTHO-MapKepHas
«Magnetoplan» — 1 miT., TUTakaT B paMKe HACTEHHBIN — 6 MmIT.

[lepeuenp nuIeH3MOHHOTO MTporpaMmHoro obecriedenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mocraBKy KOMITBIOTEpHOHM TexHuKn»), Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010), CoreIDRAW Graphics Suite X5
(ToroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky mporpammHaoro obdecrneuenus»), Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1.

AuTHBHpYCHOE TporpamMMHoe obecredenne: Kaspersky Endpoint Security (orosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBoGomnO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe I10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

AyIuTOpHH JJIsl TPOBEAEHUs] MPAKTHYECKUX 3aHSITHIA.

16 nocadounwvix mecm
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OcHamieHHOCTh: CTOJ KOMIIBIOTEPHBIN I CTYAE€HTOB (TUI 4) - 3 IMIT., CTOJ KOMITBIOTEPHBIH 1151
CTYIEHTOB (TUII 6) - 2 IIT., CTOJ KOMIBIOTEPHBIN I CTYAEHTOB (TUN 7) - 1 mIT., Kpecio npenogaBaTes
(ceTka, mBeT uYepHBIM) - 17 mT., JOCKa HamojJbHas MOOWJIbHAs Oenasi MarHUTHO-MapKepHas
«Magnetoplany» 1800MM*1200mMMm - 1 mit., MmoroOs0k Lenovo M93Z Intel Q87 - 17 wit., (BO3MOXXHOCTb
nocryna K cetd «MHTepHeTY), Iiakar - 5 miT.

[Tepeuens nuiieH3MOHHOTO Mporpammuoro odecnedenus: Microsoft Windows 7 Professional (I'K
Ne 671-08/12 ot 20.08.2012 «Ha mocraBky mpoaykiun»), Microsoft Office 2007 Professional Plus
(Microsoft Open License 46431107 ot 22.01.2010); CorelDRAW Graphics Suite X5 ([loroBop Ne559-
06/10 ot 15.06.2010 «Ha mocraBky mporpamMmmHoro obecredenus»), Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1.

AunTtHBHpycHOEe mporpammuHoe obecmeuenue: Kaspersky Endpoint  Security  (Iorosop
Ne ]1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansiemoe I10), Foxit Reader (cBoGoaHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBobGOaHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacnpocTpaHsIieMoe
[10), Inkscape (cBoboaHo pacmpoctpansiemoe [10), XnView (cBob6oano pacrnpoctpansemoe [10), K-Lite
Codec Pack (cBobomno pacmpoctpansemoe I110), FAR Manager (cBoboano pacmpoctpansiemoe 110),
Cisco Packet Tracer 7.1 (cBobomuo pacmnpoctpansiemoe [IO), Quantum GIS (cBoGomHO
pacnpoctpansiemoe [10), Python (cBoboano pacmpoctpansemoe I10), R (cBoboaHo pacmpocTpaHseMmoe
I10), Rstudio (cBobGomuo pacnpoctpansemoe [10), SMath Studio (cBobomno pacmpocrpansemoe I10),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBoboano pacnpoctpansemoe I10).

8.2. [lomerenne 1Jis1 CAMOCTOSTEILHOI PadOTHI:

1. OcHameHHOCTh TMOMEIIEHUS JUIsl CaMOCTOSATeIbHON pabotel (YueOHbrii meHTtp Nel): 13
mocanouHbIx MecT. Ctyn — 25 mT., cToa — 2 MmT., CTOJA KOMIBIOTEPHBIH — 13 mT., mkad — 2 mT., J0cKa
ayautopHas mapkepHas — 1 mt., APM yuebnoe [1IK (MonuTOp + cucremuslii 650k) — 14 mr. loctyn k
cetu «VIHTEpHETY, B AIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepeuens nuUIEH3MOHHOTO MporpammHoro obecmeuenus: Microsoft Windows 7 Professional
(Jorosop Ne 1105-12/11 ot 28.12.2011 «Ha nmoctaBky koMnbroTepHoro obopynoBaunus», Microsoft Open
License 49379550 ot 29.11.2011); Microsoft Office 2007 Professional Plus (Microsoft Open License
45207312 ot 03.03.2009).

AntuBupycHoe mporpamMmmHoe oOecreuenue: Kaspersky Endpoint Security (dorosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansiemoe I10), Foxit Reader (cBoGomHO
pacnpoctpansiemoe I10), SeaMonkey (cBobGoano pacmpoctpansiemoe I10), Chromium (cBoGomHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrtpansiemoe [10), doPDF
(cBobOaHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6ojaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaHo pacmpoctpansiemoe [10), XnView (cBob6oano pacrnpoctpansemoe [10), K-Lite
Codec Pack (cBoboHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

2. OcHallleHHOCTh TOMEILIEHUsI s CaMOCTOATEIbHOW paboThl (YueOHblii neHtp Ne2): 17
MocaZoyHbIX MecT. Jlocka sl muchMa MapkepoMm — 1 mT., paboure MecTa CTYJeHTOB, 000pyA0BaHHbIE
I[IK ¢ nmocrynmom B ceTh YHHBepcuTeTa — 17 miT., MyabTUMeAUNHbIM mnpoektop — 1 mr., APM
npenoaaBaTens i paboThl ¢ MynbTUMeaua — | IT. (CHCTEMHBII OJIOK, MOHHTOPBI — 2 MIT.), cTon — 18
mrt., ctyn — 18 mt. Joctyn k cetn «MHTEepHET», B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeIILHYIO
cpeny YHUBEpCUTETA.

[lepeuens nuIEH3MOHHOTO mporpammHoro oOecnedenus: Microsoft Windows 7 Professional
(Jorosop Ne 1105-12/11 ot 28.12.2011 «Ha nmocraBky KoMnbroTepHoro obopyznoBanus», Microsoft Open
License 49379550 ot 29.11.2011); Microsoft Windows XP Professional (I'K Ne 797-09/09 ot 14.09.09
«Ha mocraBky kommbloTepHOTO 0OOpymoBanus», Microsoft Open License 45369730 ot 16.04.2009);
Microsoft Office 2007 Professional Plus (Microsoft Open License 45207312 ot 03.03.2009).

AunTHBHpYCHOE TporpamMMHoe obecrieuenue: Kaspersky Endpoint Security (orosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboauo pacmpoctpansiemoe I10), Foxit Reader (cBo6omnO
pactpoctpansiemoe I10), SeaMonkey (cBoGomno pacnpoctpansemoe [10), Chromium (cBoGomHO
pacmpoctpansiemoe I10), Java Runtime Environment (cBo6omno pacmpoctpansemoe I10), doPDF
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(cBoOomHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboaHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacrnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe I10), FAR Manager (cBoboano pacrnpoctpansemoe I10).

3. OcHalIeHHOCTh TOMEIICHUs JUIsl CaMOCTOsTeNnbHOM padotel (MHkeHepHbIt Kopmyc): 16
nocasouHbix MecT. CTOJ KOMIBIOTEPHBIA JUIsl CTYACHTOB (Tum 4) - 3 MmT., CTOJ KOMITBIOTEPHBIH IS
CTYAEHTOB (THUII 6) - 2 IIT., CTOJ KOMIBIOTEPHBIN I CTYAEHTOB (TUN 7) - 1 mIT., Kpecio npenogaBaTess
(ceTka, mBeT uYepHBIM) - 17 mT., JOCKa HamojbHas MOOWJIbHas Oenas MarHUTHO-MapKepHas
«Magnetoplany» 1800Mmx1200mm - 1 mwT., MoHOOMIOK Lenovo M93Z Intel Q87 - 17 mit., mnakar - 5 mir.
Hoctyn k cetu «MHTEpHET», B DIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CpEly Y HUBEPCUTETA.

[lepeuenp JMIIEH3MOHHOTO HporpammHoro obecneuenus: Microsoft Windows 7 Professional
(Microsoft Open License 49379550 ot 29.11.2011); Microsoft Office 2007 Professional Plus (Microsoft
Open License 46431107 ot 22.01.2010); CoreIDRAW Graphics Suite X5 (doroBop Ne559-06/10 ot
15.06.2010 «Ha mocraBky mporpammuoro obecmeucHus»), Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1.

AutuBHpycHOE mporpamMmHoe obecreuenue: Kaspersky Endpoint Security (Jorosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansiemoe I10), Foxit Reader (cBo6omHO
pacnpocrpansiemoe I10), SeaMonkey (cBobomno pacmpoctpansiemoe I[10), Chromium (cBo6GoaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBoOOHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsiemMoe
I10), Inkscape (cBoGoaHo pacmpoctpansiemoe I10), XnView (cBob6oano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBobomno pacmpoctpansemoe I110), FAR Manager (cBoboano pacmpoctpansiemoe I10),
Cisco Packet Tracer 7.1 (cBobomuo pacmnpoctpansiemoe [10), Quantum GIS (cBoGOIHO
pacnpoctpansiemoe 110), Python (cBoboano pacmpoctpansiemoe I10), R (cBoboaHo pacmpoctpaHsiemoe
I10), Rstudio (cBobGomuo pacnpoctpansemoe [10), SMath Studio (cBobomno pacrpocrtpansemoe I10),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBoboano pacnpoctpansemoe I10).

8.3. IlomemeHus A1 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYyKUBAHUS 000Py10BAHUSA

1. LleHTp HOBBIX HH(OPMAILIMOHHBIX TEXHOJOTHH U cpeicTB 00ydeHus (YueOHnslii eHtp Nel):

OcCHaIEeHHOCTh: TIEPCOHANBHBIN KOMITBIOTEP - 2 mIT. (HocTym K ceTu «MHTepHeT»), MOHUTOD -
4 mT., CeTeBOW HAKONMUTENh - | INT., UCTOYHUK OecrepeOOWHOro MHTaHUS - 2 INT., TEJIECBU30p
wiasMeHHslid Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masipHas craHius - 2 MmT., Apeib - 5 IIT.,
nepdopatop - 3 wT., HaOOp MHCTpYMEHTa - 4 MIT., TeCTep KOMIBIOTEPHOH ceTu - 3 ImT., GaJuIoH co
CKaTBIM Ta30M - | IIT., MacTa TEIUIONPOBOAHAS - | mT., mbUIecoC - | mT., paAMoOCTaHIus - 2 IIT., CTON - 4
IT., TyMOa Ha KOJIeCHMKax - | IIT., MOJACTaBKa Ha KoJecHKax - | mrT., mkad - 5 mr., Kpecao - 2 MmT.,
nectHuna Alve - 1 mr.

[lepeueHb JUIEH3HOHHOTO MporpamMmuHoro obecneuenus: Microsoft Windows 7 Professional
(JTuniensuonnoe coramenne Microsoft Open License 60799400 ot 20.08.2012), Microsoft Office 2010
Professional Plus (JTutiensnonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012).

AuTHBHpYCHOE TporpamMMHoe obecredenne: Kaspersky Endpoint Security (orosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

2. llenTp HOBBIX MHGOPMAITMOHHBIX TEXHOJIOTHIA U CpeacTB 00yueHus (YueOnblit eHTp No2):

OcHaleHHOCTh: CTOJ - 5 WT., CTyaA - 2 IUT., Kpecao - 2 mT., mKad - 2 mT., NepcoHaNIbHbIN
KommbioTep - 2 mr. (mocryn k cetu «MHTepHer»), mMoHuTop - 2 mT., MO®Y - | mT., Tectep
KOMITHIOTEPHOM ceTH - 1 mT., 0aJUIOH CO CKAThIM Ta30M - | MIT., IypymnoBepT - 1 mT.

[lepeuenp IUIIEH3MOHHOTO TporpammHoro obecneuenus: Microsoft Windows 7 Professional
(JTuniensuonnoe coramenune Microsoft Open License 60799400 ot 20.08.2012), Microsoft Office 2007
Professional Plus (JInnensuonnoe cornamrenne Microsoft Open License 46431107 ot 22.01.2010).
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AuTHBHpYCHOE TporpamMMmHoe obecredenne: Kaspersky Endpoint Security (orosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBoboauo pacmpoctpansiemoe I10), FAR Manager (cBoboano pacnpoctpansemoe I10).

3. LleHTp HOBBIX HH(POPMALMOHHBIX TEXHOJOTHIA U cpencTB 00ydeHus (VMHKeHepHBIH KOPIYC):

OcCHaIEeHHOCTh: CTON - 2 WT., CTyad - 4 mT., Kpecno - 1 mr., mkad - 2 MmT., MePCOHATbHBIN
KommbioTep - 1 mT. (moctym k cetu «MuTepHeT»), Beb-kamepa Logitech HD C510 - 1 mr., KOoJOHKH
Logitech - 1 wmr., TecTep KOMIBIOTEpHOU ceTH - 1 mIT., apeib - 1 mT., Tenedon - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - 1 mIT.

[Tepeuens IUICH3HOHHOrO Mporpammuoro otecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe corsamenne Microsoft Open License 48358058 ot 11.04.2011), Microsoft Office 2007
Professional Plus (JTutiensuonnoe cornamenre Microsoft Open License 46431107 ot 22.01.2010).

AunTHBHpYCHOE TporpamMmHoe obecrieuenue: Kaspersky Endpoint Security (orosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBobomHOo pacmpoctpansiemoe I10), Foxit Reader (cBoGoaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe [10), Chromium (cBoGomaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboamo pacmnpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

8.4. JIueH3MOHHOE MMPOrpaMMHOe olecriedeHmne

1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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