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Padouasi nporpaMMa qUCHMIUIMHBI «YUCTIEHHBIE METOIBI» pa3paboTaHa:
— B cootBercTBHM ¢ TpeboBanmsimu PI'OC BO — OakamaBpuar 1O HANpPABJICHHIO IOJATOTOBKH
«27.03.04 YnpapneHue B TEXHUYECKHX CHCTEMax», YTBEP)KICHHOTO MpHUKa3oM MuHOOpHAyKu
Poccun Ne 871 ot 31.07.2020 r.;

— Ha OCHOBaHMM Y4eOHOro IulaHa OakamaBpuaTra IO HamNpaBieHUI0 NOAroToBKH «27.03.04
VhpaBneHne B TEXHHYECKMX CHCTEMax» HalpaBiIeHHOCTh (mpodwmis) «HpOpMaMOHHbIE
TEXHOJIOTHH B YIIPABICHUI.

CocraButenb 1.¢.-m.H., mpod. B.H. Kpuszckuit

Pabouasi mporpamma paccMoTpeHa M oa00peHa Ha 3acenaHud Kadeapbl WHOOPMATUKH U

KoMIbIOTepHBIX TexHomorui ot 31.01.2022 r., mporoxomn Ne 5.

3aBe ni kadenpoi
Ayro (benp K.T.H., 7o1l. A.b. MaxoBukoB

Pa6ouasn nmporpaMmma corjjacoBaHa:

HauanpHuk ynpasienus: yaeoGHO-
METOIMYECKOT0 00eCIIeUeHU
00pa30BaTeNLHOTO MpoIiecca

k.T.H. II.B. lBaHoBa




1.IEJIA U 3AJAYM TMCOUTIINHBI

Heasb aucuuminnbl «YucjaeHHbIe MeTOAb» . GOPMHUPOBAHUE Y CTYIEHTOB 0Aa30BbIX 3HAHHH 00
OCHOBHBIX IIOHATUSAX YMCJIEHHBIX METOJIOB JIMHEHHON anreOphl, MHTEPHONALUH, HHTETPUPOBAHUS,
HEJIIMHEHHBIX ypaBHeHMH W auddepeHnnanbHBIX ypaBHEHHH, a TakkKe IOATOTOBKA CTYACHTOB K
OCBOEHUIO MOCIEAYIOUIMX JUCHUIUIMH U PEIICHUI0 NPUKIAJHBIX 3a/1a4, CBA3aHHBIX C HMCIIOJIb30BAHUEM
BBIUUCIIUTENILHBIX TEXHOJIOTUH B MPO(EeCCHOHANBHOM eI TeIbHOCTH.

OcHoBHBIC 32124 JHCHHUILIMHbI:

- N3y4EHHE OCHOB YMCIIEHHBIX METO/IOB,;

- OBJIAJICHUE METOAAMM HCIIOJIb30BAHHUA COBPEMEHHOIO aIllapaTHOIO MU MPOTrpaMMHOIO
o0ecrieyeHrsl MEePCOHATIBHBIX KOMITBIOTEPOB JJISi PELICHUs MPAKTHUYECKHX BBIYMCIUTENBHBIX 33734 B
poeCCHOHATILHOM 1€ TENbHOCTH;

- (hopMUpOBaHME MOTHBALUU K CaMOCTOSTEIHHOMY IOBBIIICHUIO YPOBHS HPO(ECcCHOHATBHBIX
HaBBIKOB B 00JIACTH KOMIIBIOTEPHBIX BBIUNCIICHUH.

2. MECTO JUCHUIIZIUHBI B CTPYKTYPE OIIOII BO

Jucnumnumaa «YuciaeHHbIe METOABI» BXOJHWT B cOocTaB 0Oa3oBoi yacTu bioka 1 «/(ucoumanHb
(MOIynH)» OCHOBHOM mpodeccrHoHanbHOH 00pa30oBaTeNbHON MPOrpaMMbl MO HANPABICHHUIO MOJATOTOBKU
«27.03.04¥YmpaBneHre B TEXHUYECKUX CHUCTeMax» (ypoBeHb OakamaBpuara) npoduib MpOrpamMMbl
«H(pOopMalIMOHHBIE TEXHOJIOTHH B YIPABICHUU»H U3y4YaeTCs B TPETbEM CEMECTPE.

[IpeamecTByOmMMH  KypcamMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oasupyercs IUCHUILINHA
«Hucnennsie MeTOABI» ABIAIOTCS MaTemaTuka, @usuka, Beenenre B HHGOPMAIIMOHHBIC TEXHOJOTHH.

HucuunnmHa «YucieHHbIE METOIbI» SIBJIAETCS OCHOBOIIOJATAOMIEH ISl U3YYEHUS CIEAYIOIIUX
JUCUUILIMH: MaTemaTuyeckue OCHOBBI TEOPUU CUCTEM, AJNTOPUTMHU3ALUS U YIIPABICHUE TEXHUYECKUMU
cucremMamu, MoaenmpoBaHUe CUCTEM YIIPABJICHHUS.

OCOOCHHOCTBIO JTHCIMIUIMHBI SBJISETCS IPUMEHEHHE S3BIKOB IPOTPAMMHPOBAHUS BBICOKOTO
YPOBHS M CUCTEM KOMITBIOTEPHON MAaTEMAaTUKH JIJISl PEIICHUS] PAKTHYECKUX 3a/1a4.

3. IJIAHUPYEMBIE PE3YJIBTATHI OBYUYEHMUSI 1TO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJBTATAMM OCBOEHUSI OBPA3OBATEJIbHON
NPOI'PAMMBI

[Tpouiecc u3yueHus: AUCUUIIINHBI «BrauciuTenpbHasi MaTeMaTUKayHapaBlieH Ha GopMUpOBaHUE
CHEAYIOIIUX KOMIETEHIIMIA:

®opmupyemMble KOMIIETEHIIUH
Kon 1 HamMeHOBaHHe HHANKATOPA

Conepxanne Kox AOCTH/KEHHUSI KOMIIETCHIIUH

KOMIIEeTeHIIUH KOMIIETeHIIUH
CrnocobeH  McCIob30BaTh OIIK-3 OIIK-3.1. YMeTp HaxoIuTh IYTH pemeHus O0a30BBbIX
(dbyH1aMeHTaIbHbIE 3a/la4 C LENbI0 COBEPIIEHCTBOBAHUS TEXHOJIOIMUECKHUX
3HaHHA i1 pPELICHUS IIPOLIECCOB
0a30BBIX 3a1a4 OIIK-3.2. VYmerp wucnonb3oBaTh (¢yHIaMEHTAIbHbIE
yIIpaBJICHUS B 3HaHUS B OO0JIACTM aHaM3a W CHHTE3a S peIICHUs
TEXHUYECKUX CHCTEMax C 0a30BbBIX 33/1a4 YIPABJICHUS B TEXHUUECKHUX CHCTEMaX
13 %) OIIK-3.3. Bnanets HaBBIKAMH KOMIUIEKCHOI'O MMOAXO0Ja K
COBEpIICHCTBOBAHUS B dbopMynupoBaHMIO M aHauM3y  0a30BBIX  3ajad
npogeccuoHaTbHON yIIpaBIECHUS c LENbIO COBEPLICHCTBOBAHUS
JeSITeIbHOCTH npodeccnoHaIbHOM 1€ TENbHOCTH
Crnocoben BBIIIOJIHATD OIIK-9 OIIK-9.1. VYmerTb BBINONHATH  JKCIEPUMEHTHI 10
9KCIIEPUMEHTHI o 3aJlaHHBIM METOJIUKAM
3alaHHBIM METOAMKaM U OIIK-9.2. VYMeTh BBIIOJHATH AaHAIU3 TMOJIYYEHHBIX
o0OpalaThIBaTh pe3yJbTaThl 9KCIIEPUMEHTAIIbHBIX JaHHBIX
C IPUMEHEHUEM




®opmupyeMble KOMIIETEHIIUH

Koa n HauMeHoBaHue HHIUKATOPA

Conepixanne Kon JAOCTH/KEHUS KOMIIETeHIIUU

KOMIIETCHIIMHA KOMIIETCHIIUN

COBPEMEHHBIX
WH(pOPMaITMOHHBIX
TEXHOJIOTHI u
TEXHUYECKHUX CPEJICTB

4. CTPYKTYPA U COAEP KAHUE NUCIHHUIIJINHBI
4.1. O0beM IUCHUIIHHBI U BU/bI y4eOHOH padoThI
OO6mast Tpy10EMKOCTh Y4€OHOM TUCIUILIMHBI COCTaBIIsAeT 2 3a4€THBIX €IUHUIIBI, /2 aK. Jyaca.

AK. 4yacel o
. Bcero ak.
Bup y4eOHoii padoThI ceMecTpam
4acoB 3
AyAUTOpPHBIE 3aHATHS, B TOM YHCJIE: 34 34
Jlextmm (JI) 17 17
[TpakTnueckue 3anstus (I113) 17 17
JlaGopaTtopHusie padoTs (JIP) - -
CamocrosTesbHas padora cryaentoB (CPC), B Tom uncie 38 38
BrimonHeHne KypcoBoi paboThl (ITPOeKTa) - -
[ToAroToBKa K CEMUHAPCKUM 3aHSATHSIM - -
IToaroToBKa K MPaKTHYECKUM 3aHATHSIM 38 38
[ToaroroBka K 1a00paTOPHBIM 3aHATHUSIM - -
Bujx npomexyTouHoii arrectanun: 3aver (3), 3) (©))
OO0masi Tpy10€eMKOCTh M CUMILINHBI
aK. yac. 72 72
3a4. ell. 2 2

4.2. ConepxaHue IMCHUILIUHBI
Y4eOHBIM MJITAHOM MPETYCMOTPEHBI: JICKIIUU, TPAKTUYECKUE 3aHATUS U CAMOCTOSITENIbHAs padoTa.
4.2.1. Pa3gepl AMCHHUILINHLI U BUABI 3aHATHIA

Buapl 3anaTuii
u A
E | Z
- R = « g
S = < = =
o < o )
HaumenoBanmue pa3ieiioB < = > 2 S E
= % 3} s s °
[*) 5! ) =~
E q =n = O =
) = < e 3
5] > = =g
-] 2 o < 8
o S @)
=% &
= =
Paznen 1 Yucnennble METOABI TMHEWHOM anreOpsl 16 4 4 - 8
Paznen 2 MuTepnonvpoBaHue U HUHTETPUPOBAHUE 14 4 2 8
byHKIMHA
Paznen 3 Perenrie cucteM HEMMHEHHBIX YPaBHEHHUH U 18 4 4 10
CHUCTEM ypaBHEHUI
Paznen 4 YnucnenHble METObI pELIEHUS 24 5 7 12
T depeHIIMATBHBIX YpaBHEHUI




Hroro:

72

17

17

38




4.2.2.Conep:xanue pa3iesoB JTUCHUIIIMHBI

HaumenoBanue
Ne . TpynoemkocTb
pasaeﬂa Couepmaﬂne JEKIIUOHHBIX 3AaHATUHA
n/n B aK. yacax
JTUCHMIIINHBI

1 Pazmen 1 YuciieHHbIe METO/IbI JTMHEHHOM anreOpbl. MeTo
lNaycca-Xopnana, meron LU-paznoxeHuit, MeTo 4
KBaJI[paTHOT'O KOPHS, METOJ TPOTOHKH.

2 | Pazmen 2 WuaTepnonanpoBanne U HHTETPUPOBAHUE (DYHKITHIA.
Muorouwiensl Jlarpanxa u Hetorona. Meron 4

HaVMEHBIINX KBaJApaToOB. MeToIbI Tpanenuii u
CuMIICOHA YMCIEHHOTO MUHTETPUPOBAHMSL.

3 | Pazmen 3 Pemienue cuctem HEIMHEHHBIX yPAaBHEHUN U CUCTEM

ypaBHeHUH. OTnenenre KopHei. MeTo bl MOJIOBUHHOTO 4
JICJIEHUs, XOPJI, KacaTeJIbHbIX, IPOCTBIX UTEPALHil.
4 | Paznmen 4 YucneHHsle  METOABl  pelieHuss  OOBIKHOBEHHBIX
muddepeHManbHpIX  ypaBHeHHH. 3amada  Komm.
KpaeBas 3amauya. UYwucieHHble METOAbl  PpELIEHUSA 5
HAYaIbHO-KPAeBBIX 3amad Uit auddepeHnnanbHbIX
YpaBHEHUI B YACTHBIX IPOU3BOHBIX.
Hroro: 17
4.2.3. IlpakTyecKkue 3aHATHUS
Ne . TpynoeMkocTh
w/n Pazpnennt TemaTnka NpaKTHYECKUX 3aHATHI B K. 42CAX

Yucnennsie MeTOABI TUHEHHOM anreopsl. Meton [Maycca-
1 Paznen 1 |XKopnana, meton LU-pa3nokeHuii, MeTo KBa[paTHOTO KOPHSI, 4
METO/T TIPOTOHKH.

WuTeprnionupoBaHue U HHTETpUpoBaHue QyHKIMI. MHOrouIeHb!
2 Pazgen 2 |Jlarpanxxa u HetoToHa. Metoq HauMeHbIINX KBaaApaToB. MeTobI 2
tpanenuii 1 CUMIICOHA YUCICHHOTO HHTETPUPOBAHUSL.

Pemenue cucteM HEJIMHENHBIX YPABHEHUN U CUCTEM YPaBHEHUM.

3 Paznen 3 |Otnenenue kopueid. MeToIbI MOJIOBUHHOTO JEJICHUS, XOP/I, 4
KacaTeNbHBIX, MPOCTHIX UTEPAIHil.
YuciaeHHbIC METO/IbI peleHus OOBIKHOBEHHBIX

mudepeHManbHbIX ypaBHeHHH. 3agaua Komu. Kpaepas 3anayga.
YucneHHble METOABI PELIEHHWS HA4YalbHO-KPAaeBbIX 3a4ad Ui
T depeHIIMATBHBIX YPaBHEHUI B YaCTHBIX MPOU3BO/IHBIX.

4 Pasnen 4

Hroro: 17

4.2.4. JIaboparopHbie padoThI
JlaGoparopHble pabOThI HE TIPETYCMOTPEHBI.

4.2.5. Kypcosbie padoThl (IIPOEKTHI)
KypcoBbie paboThl (IIPOEKTHI) HE TPEAYCMOTPEHBI

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HU
B xoz1e 00yueHust mpuMeHsoTCs:
B xone o0yueHns NnpuMEeHSIOTCS:
Jlekuuu, KOTOpbIE ABJIAIOTCS OJHUM U3 BOKHEUIINX BUIOB YUEOHBIX 3aHATUI M COCTABIAIOT OCHOBY
TEOPETHUYECKOM MOArOTOBKY 00ydarormxcs.Llenu 1eKIIMOHHBIX 3aHsATHI:
- 1aTh CUCTEMAaTU3UPOBAHHBIE HAy4yHbIE 3HAHMS IO JUCLUIUIMHE, AKIIEHTHMPOBAaTh BHUMAaHUE Ha




HanboJIee CI0XKHBIX BOIIPOCAX TUCHUILIUHB;

- CTUMYJIUPOBaTh aKTUBHYIO IO3HABATEIBbHYIO JICATEIFHOCTh OOYYaloUIMXCs, CIIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOIO MBILIUICHUS.

IIpakruyeckue 3ansaTus. Lleay mpakTHYECKUX 3aHATHUIA:

-COBEPILLICHCTBOBATh YMEHUS U HABBIKM PELICHUS TPAKTUYECKUX 3a1a4.

['maBHBIM coJiepsKaHUEM STOTO BUAA YYEOHBIX 3aHATHIA SBISETCS paboTa Ka)X10ro 00ydJaromerocs 1o
OBJIaICHUIO IIPAKTUYECKUMHU YMEHUSMU M HaBbIKaMU IIPO(eCCHOHATIbHON 1ESITEIbHOCTH.

KoHcyabTanuu (Tekymias KOHCYJIbTAlUs, HAKaHYHE 3auema/IK3amena) sSBISeTCS OfHOH u3 dopm
PYKOBOJICTBA y4eOHOW pabOTON OOYdYaroIMXCsl M OKa3aHUS UM IOMOIIM B CaMOCTOSITENBHOM H3y4YEHHU
Marepuaia AUCUUIUIMHBL, B JUKBUAAIMNA UMEIOIINXCS MPOOETIOB B 3HAHUSX, 33J0JDKEHHOCTEH 0 TEKYIIM
3aHSTHUSIM, B [IOATOTOBKE IIMCbMEHHBIX PA0OT (IIPOEKTOB).

Tekyie KOHCYNbTAllMM TIPOBOAATCS IIpErojaBaTesieM, BEAyLIMM 3aHATHA B y4eOHOH Trpymre,
Hay4HBIM PYKOBOJIUTEIIEM U HOCAT KaK MHIMBUyaJIbHBIN, TaK 1 IPYIIIOBOM XapaKTep.

CamocrosiTeibHAsA padoTa o0yyaloIIMXCsl HalpaBlieHa Ha YIIyOJIeHHE W 3aKpervieHHe 3HaHWH,
NOJTYYEHHBIX Ha JIEKUMSAX M JPYIMX 3aHATUAX, BBIPAOOTKY HaBBIKOB CAMOCTOSITEIBHOTO AaKTHBHOI'O
NpUOOPETEHUs] HOBBIX, IOMOJIHHUTENBHBIX 3HAHWH, MOATOTOBKY K MPEICTOSIIMM Y4YeOHBIM 3aHATHAM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OUEHOYHBIE CPEJACTBA JJISA TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTN,

IMPOMEXYTOYHOM ATTECTAIIMM IO UTOI'AM OCBOEHMS JUCHUIIJINHBI

6.1. Ouenounvie cpeocmea 0nsa camocmoamenvHoi padomslu meKyuie2o KOHmpons
ycnegaemocmu

Pa3neu 1. UnciieHHble MeTO/AbI JIMHEHHOH ajaredpbl

1. Kakue meronb! oTHOCATCA K IpsAMbIM MeTonaM pemenus CJIAY ¢ n HeusBecTHbIMU?
2. Kakne w™eromsl OTHOCSATCS K mpuOmmKeHHBIM Mertogam pemeHuss CJIAY ¢ n
HEU3BECTHBIMU?
3. B gem 3akmtogaercs cyts Merona XKopnana-I'aycca miis pemenus CJIAY?
4. B 4yem paznuune METOI0B JIEBOM U NTPaBOM IPOTOHKU?
S. Kak nHaiiTu onpeznenuTenp KBajpaTHONH MaTpulibl MeTosioM LU-pa3noxenuii?
Pa3nes 2. UnTepnoimpoBanne 1 HHTerpupoBanue GyHKIUM
1. Yem anmpokcuManus OTJINYaeTcs OT MHTEPIOALUH?
2. Yewm paznuuatorces 1-1 u 2-a popmynsl HeroTona?
3. N3 kakux coobOpaxeHuil BbIBeZieHa (opMyria Tpareuii YUCIEHHOI0 HHTErPUPOBAHUSA?
4. [TonmHOM KaKo# CTENEHU UCOIb3YETCs i MOCTpoeHus popmyisl CumiicoHa?
S. CyTb MeTO1a HAMMEHBIINX KBAPATOB?
Pazgen 3. Pemenne cucteM HeJlMHEHbIX YPaBHEHUH U CHCTEM YPAaBHEHU
1. Ha3nauenue 3Tana pemieHus «OTAEIEHUE KOPHE.
2. Wnes merona neneHns oTpe3Ka MOIoJIaM PELEHUS CKAISIPHOTO YPaBHEHMSL.
3. Wnes MmeToma mpocToil UTeparuu.
4. Ycnosus cxogqumoctu meroga HeroToHa.
5. VYcnoBus CXOIUMOCTH METO/1a MPOCTBIX UTEPALIMN 11 CACTEM YPAaBHEHMI?
Paspnen 4. UncsieHHbIe MeTOAbI pelieHUs A PepeHIHaAIbHBIX YPABHEHHU
1. Wnes merona Ditnepa pemenus 3anaun Komm 11t 00bIkHOBeHHOTO A depeHnanbHoro
ypaBHEHUsA?
2. WUnes wmeroma Pynre-Kyrra pemenus 3amaun Komm  1yis OOBIKHOBEHHOTO

nudepeHIaIbHOTO YpaBHEHUs?

Yto Takoe MopsAa0K anmnpokcumanuu 1uddepeHIansHoro oneparopa pa3HoCTHbIM?

4. Kakoe ypaBHeHue HasbiBaeTcsi auddepeHIMalbHBIM  YpaBHEHHMEM B YaCTHBIX
IIPOU3BOJHBIX?

S5. SIBHas U HesIBHAS CXEMBI JUIsl ypaBHEHHUH TEIIONPOBOAHOCTH.

w



6.2. Oyenounsle cpedcmea 011 NPOBEOCHUA NPOMENHCYMOUHOU ammecmayuu(3a4eTa)
6.2.1. IIpumepnutii nepeyensv 60npocoe/3adanuii K 3a4eTy(no oucyuniune):
Mertonebl ["aycca-Kopnana pemenus CJIAY.
Meroa LU-paznoxxenuii.
Haxoxnenue onpenenurens Meronom LU-paznoxeHuil.
Haxoxnenne obpaTaoit Mmatpuiisl MeToioM LU-pa3noxeHwuii.
Merton kBagpatHoro kopHs pemenus CJIAY.
Meton JlaHnIIEBCKOTO.
CTeneHHou METO/I.
NHTtepnionauuonHbii MHOTOWIEH Jlarpanika.
WNuTtepnonsiuonusiii MEOTOWIeH HptoToHa (1-as opmyia).
. MaTeprionsimnonHbiii MHOTOWIeH HbroTOHA (2-251 popmyna).
. UaTepnonupoBanue crijaiiHamu.
. KBagpatypnas ¢popmyina.
. KBanparypnas popmyna tpanemuii.
. KBagpatypnas ¢popmyna Cumriicona.
. KBanparypuas popmyna [aycca.
. OTnenenue KopHeH HEIMHEHHOTO CKAJIIPHOTO YPAaBHEHUS.
. MeTton nuxoromumu.
. Meron xopa.
. MeToz kacaTenbHBIX.
. Meron cekyiux.
. KomMOnHMpOBaHHBI METO XOpI-KacaTeIbHbIX.
. Meroa npocThIX UTEpaLyii.
. MeTon npocThIX UTEepalui Ui PEIIEHUs] HEJIMHENHBIX CUCTEM YPAaBHEHHU.
. Meton HeroToHa 11 pelieHUs: HEIMHENHBIX CUCTEM YPAaBHEHUM.
. YCi10BUS CXOOUMOCTH METOA MPOCTHIX UTEPALIUN.
. Meron pasnoxeHus B psaj pemieHus 3anaun Komm.
. Meton Diinepa pemenus 3agaun Komu.
. Meron XsroHa pemenus 3agaun Kommn.
. Metons! Pynre-Kytra pemenns 3anaun Komm.
. Metonsl Anamca pemenns 3anaun Komm.
. Metoz cerok pemenus kpaeBoi 3anaun uist O/[Y 2-ro nopsiaxka.
. MeTon ceTtok pemeHus HadaiabHO-KpaeBoil 3axaun s Y ¢ UII 2-ro nopsiaka.
. Meron JIuGmana pemenus 3anaun Jupuxiie mist ypaBuenus [lyaccona.
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6.2.2. IIpuMepHbIe TeCTOBBIE 3aJaHUS
Bapuanr 1

Ne Bomnpoc Bapuantsl oTBeTa

Jnst pyskiuu f(X1,X2.X3) BBIYHCICHO 1.(14,75; 15,25)
sHayeHue 4=15 u oTHOCUTENbHASA 2. (14,55; 15,45)
1. | morpemnocTh 6=0.03 UcTuHHOE 3.(12; 18)

3HaYeHUE PYHKIIMH TPHHAICIKUT 4. (14,97; 15,03)
WHTEpBANY . . .




Bomnpoc

BapuaunTthl oTBeTa

AOcoroTHas MOTPCIIHOCTD BBIYMCIICHHI
9TO:

1.TOYHOCTH BBIYHCIICHUS

2. pa3HOCTh MEXKIY 3HAYCHUEM BEIIMIMHBI U €€
NpUOJIKEHUEM

3. abcomoTHas BETMYMHA Pa3HOCTH MEXKIY

2 3HAYCHUEM BBIYHCIISICMON BEITUMYHHBI U €€
MPUOJIMKCHHBIM 3HAYCHUEM
4. OTKIIOHEHUE MPHUOITIIKCHHOTO 3HAYCHHUS
BEJIMYUHBI OT €€ HCTHHHOTO 3HAYCHUS
OTHOCHTEbHAS TIOTPEIIHOCTD 1. pe3ynbTaT neneHus IByX 3HAUCHUI BHIYACIICHUS
BBIUUCIICHHH 3TO: 2. OTHOIIICHHE JBYX MPHOIMKCHHBIX 3HAYCHU I
3 BBIYHMCIISIEMON BETMYUHBI
' 3. oTHOIIIEHHE a0COTOTHOMN MOTPEITHOCTH
BBIYMCIICHUI K NICTHHHOMY 3HAYCHHIO
4. TOYHOCTH BBIYHCIICHUS
Jlji apryMeHTOB BbIUUCIISIEMON 1.0,6
anredbpandeckoil GyHKIUN 2.0,7
f(X1;X2;X3)=X1+X2+X3 H3BECTHBI 3.0,3
4 abcomroTHBIE TIorpentHocTy AX,=0,1, 40,1
- | Ax2=0,2, AX3=0,3. [Ipu 3THX yCIOBUSIX
a0COJTFOTHASI IOTPEITHOCTh HE MOXKET
OBITH MEHBIIIE ...
WHTepnonsSiMoHHbII MHOTOWICH 1. P(x) =10 + (x-3) + 2(x-3) (x-4)
HeroToHa BTOpPOro mopsiaka ajis 2.P(x) =6 + 3(x-3) + 0.5(x-3) (x-4)
¢byukuuu Y= f(X), 3aganHo0# TabIUIICH 3. P(x) =6 + 3(x-3) - 0.5(x-3) (x-4)
5. Xi 3 4 5 4.P(x) =12 + (x-3) + (x-3) (x-4)
Yi 6 9 10
UMeeT BUI ...
JlefiCTBUTENBHBIN KOPEHb YPaBHEHUS 1. [0,5; 1]
453 + X% + X - 3=0 IpUHANIEKHUT 2. [-1; 0]
6. | unrepBany ... 3. [0; 0,5]
4.11; 1,5]
Kopens ypaBaeHns x> 5=0 otaenen Ha 1.2,15
uHTepBaine [ 2; 3]. Pesynprar yrounenuss | 2. 2,21
KopHs MeTogioM HerotoHa (kacarenpnbix) | 3. 2,33
7. | Ha IEpBOI UTEPAIIUH, BEIYUCIICHHBIH C 4.2,43

TOYHOCTBIO J0 ABYX 3HAKOB IIOCIIE
3aIsTOM, PABEH ...




IIOCICI0OBATCIIBHOT'O BLI60pa
IMPOMCIKYTKOB ... , Ha KOTOPBIX OCTACTCA
HUCTUHHOC 3HAYCHNEC KOPHA.

Ne Bomnpoc BapuaHntsl oTBeTa
CocraBHas popMyIa CpeHIX ag
NPSIMOYTOJIBHUKOB JUISI TPUOIHKSHHOTO Ll=— Z_ll f(x)
BBIUMCIICHUS ONPEICIICHHOTO HHTETpalia h . 1
b
2. I=—|f@+fMb)+2> f(x
=If(X)dXI/IMeeTBI/II[... { (2)+T(b) Z ( ')}
3 3.1% Z f((x_+x)/2)
zg[f(a)+ f(b)+
+4-{F(x)+ F(X)+...+ F(X, )3+
+2-{F () + F(x)+..+ T (X, )}
[Ipu npubIMKEHHOM BbIUNCICHUU 1. oTpe3koM IpsIMOM, MPOXOASILEH Yepe3 TOUKY
MHTETpajga METOIOM JIEBBIX (Xi+1;Yi+1) mapauIeIbHO OCH aOCIIHCC
MPSIMOYTOJIBHUKOB Ha KaXKI0M 2. OTPE3KOM IPSIMOH, TPOXOISIIEH Yepe3 TOUKY
g | YACTHYHOM MPOMEKYTKE [Xi ; Xi+1] (Xi; i) mapamiebHO OCH abCIuce
" | rpaduK moabIHTErpaIbHON (QYHKIIUU 3. OTpe3KOM IpPSIMOM, MPOXOASIIEH Yepe3 TOUKU
3aMeHsIeTCS ... (Xi; Vi) 1 (Xi+1Yi+1)
4. yacTpl0 MapaboJIbl, MPOXOIAIIEH Yepe3 TOUKH
(Xi; yi), (Xi+1;yi+1) " (Xi+2;yi+2)
O11eHKa MOTPEIIHOCTH COCTABHOM 1M (b—a) h
(dbopmyIBI Tparenui paBHa ... o
2.M, (b-a) h?
12
10. —
am, B=3) e
am, L=3)
180
C tounoctbsio 10 0,01 BEMMHUCIUTE 1. 1,80
2 4 2. 3,59
J. > 1dX METOJIOM JIEBBIX 3. 2,81
TR 4. 4,80
" | IpSAMOYTOJIbHUKOB, pa3JICIuB
IPOMEXYTOK HHTETPUPOBAHUS Ha JIBE
9acTH.
Kopens ypaBreHns X2 - 12 = 0 oTeneH 1.1a orpeske [0; 8] Het KopHei
Ha otpeske [0; 8]. Tpu urepanuu metona | 2. [0; 4], [2;4] [3; 4]
MOJIOBUHHOTO JieieHus, ucnonbdyemoro | 3. [0; 4], [2; 4], [2; 3]
12 | TP YTOUHEHHH KOH, TpeOyroT 4. [4; 8], [6; 8], [6; 7]




Ne Bomnpoc BapuaHntsl oTBeTa
3anana tabnanunas pynkmus Y, = f(x): | 1.8,66
X |3 |2 1 o
i 4 8 9 Y
% 4.163
13. | Torna omnpeeneHHbI HHTErpaj 3TOM
dbyHKIMM B mpenenax oT -3 10 -1,
BBIYHCIICHHBIN TIO TIPOCTOH popmyrie
merona Cumricona ¢ marom h=1
paBeH...
Cucrema nMHEHHBIX ypaBHeHUI AX=b ¢ 1. detA=1
KBaJpaTHOW MaTpuiiei A umeer 2. detA<0
14. | emuHCTBEHHOE PENIEHHE, ECITH €€ 3. detA+0
OIPEIEIUTENb ... 4. detA>0
J1J1st pelieHus: CHCTEM JIMHEHHBIX 1. T'aycca.
YPaBHEHU IPUMEHSIOT UTEPALUOHHBIE 2. I[IpocThIX uTepanui.
15. | meTOABI ... 3. 3enigend.
4. Bepno 2 u 3.
OtHocurenbable orpemHocty da=0,003, | 1. 0,009
0b=0,002, ¢=0,004. KaxoBa orieHka 2.0,004
OTHOCHTENbHO# morpermsocty Gpyaknun | 3.0,8*108
f(a, b, c)=a*b*c? 4.0,007
16.
WHTepnonsSiMoHHbII MHOTOWICH 1. 2(x-1) - (3/2)(x-3)
Jlarpan»xa moCTPOEHHBIH MO0 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
IIPOU3BOJIHAS B TOUKE X=2, €CIIU 2.-2
18, | M3BECTHBI 3HAUCHHS f(0)=4, 1(2)=6, 3.0
| f(4)=4? 4.2
dopmyna 1. Ha3bIBaeTCs MHTEPIOIAIIMOHHON PopMyIIoin
n n (x - X, ) Hprorona
P, (X) = Z i~ H (_J) 2. Ha3bIBAETCS] MHTEPIOJSIMOHHON (popMyIIoif
9 =0 e K X YeOpimesa
19.

3. Ha3bIBAECTCSI MHTEPIIOISIUOHHBIM ITOJTMTHOMOM
Jlarpanxa

4. HaA3BIBACTCS MHTEPIOJISIIMOHHOM
dbopmynoii CTupauHTa




Ne Bomnpoc BapuaHntsl oTBeTa
WHTepnonsimoHHbIM n n ( )
MHOrowIeHOMHBIOTOHA HAa3bIBAIOT 1. R, (X) = Z Yi- (—)

ODMVIT i=0 j=0, j=i
oy ) P(X)_Z": - (x=x,)
i=1 j=0,i%] 4 X =X
20. oo (x—x)
3 I:)n (X) = Z yi ;
i=1 j=0 Xj =X
" P.(X) = f(X,)+(X=%,) F (X, %) +...
e (X= X)X =X%) o (X=X ) T (Xgs Xye e er X))
Bapmuanr 2

Ne Bomnpoc BapuaHnThl oTBeTa
Js pyskiuu f(X1,X2,X3) BEIYHCICHBI 1.(6,37; 6,63)
sHaueHne A=6,5 1 oTHOCHTEIbHAS 2.(6,0; 7,0)

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

" | 3HaUeHHE PYHKIIMU TIPHHAIICIKUT 4.(6,3;6,7)
WUHTEPBAIY. . .
AOGCOIIIOTHAS TIOTPEITHOCTh BBIYUCICHUH | 1.TOYHOCTH BBIUUCIICHUS
3TO: 2. pa3HOCTh M@Ky 3HAYCHHEM BEIIMYMHEI U €€
pUOJIKEHUEM
3. abCoIOTHAs BEJIMYMHA PA3HOCTH MEXKIY
2. 3HAYCHHUEM BBIYHCIISICMON BEJUYMHBI U €€
pHUOJIMKEHHBIM 3HAYCHUEM
4. OTKJIOHEHUE MPHUOITMIKCHHOTO 3HAYCHHUS
BEJTMYHHBI OT €€ HCTUHHOTO 3HAYCHUS
OTHOCHTENbHAS IOTPEIIHOCTD 1. pe3ynbTaT IeJICHHS IBYX 3HAUCHUH BBIYUCIICHUS
BBIUUCIICHUH ITO: 2. OTHOIIIEHHE JBYX MPHOIMKCHHBIX 3HAYCHUH
BBIUUCIIIEMON BEITMYMHBI
3 3. oTHOLIEHHE a0COMOTHON MOrPEIIHOCTH
BBIYHCIICHUH K ICTHHHOMY 3HAYCHHIO
4. TOYHOCTH BBIYHCIICHUS
JI1st apryMeHTOB BBIYMCIISEMOMN 1.-0,7
anreOpandeckoi GyHKIUU 2.0,7
f(X1;X2;X3)=X1-X2-X3 H3BECTHBI 3.0,11
4 abcomoTHBIE TIorpentHocTy AX,=0,2, 4.0,5
- | Ax2=0,5, AXs=0,4. [1pu >THX yCIOBHUIX
a0COIOTHASI TIOTPEITHOCTh HE MOXKET
OBITH MEHBIIIE ...
NHTepnonsIuOHHBI MHOTOUIEH 1. P(x) =10+ (x-1)+ 2(x-1) (x-2)
HrroToHa BTOpOTO MOpSIIKA /ISt 2.P(x) =10+ (x-1)+ (x-1) (x-2)
¢byukuuu Y= f(X), 3agaHH0# TabIUIICH 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 14
UMeeT BU ...




Bomnpoc

BapuaHnThl oTBeTa

Tpamneuni, pa3aeianB IPOMEKYTOK
MHTETPUPOBAHMS HA JIBE YACTH.

JleliCTBUTENbHBIN KOPECHD YPABHCHHS 1. [1; 1,5]
5x* - 6 =0 npunamnexut unteppany ... | 2. [-1; 0]
6. 3. [0; 1]
4. [2; 3]
Kopens ypaBuenus x>-10=0 otnenen va | 1. 3,20
untepsaie [3; 4]. Pesynbrar yrounenus | 2. 3,25
7 | KOpHA MeTOsIoM HrroTona (kacarenbnbix) | 3. 3,30
" | mocnenepBoit ureparuu (Xo=4), 4. 3,35
BBIUMCIICHHBIN C TOYHOCTBIO JI0 IBYX
3HAKOB TI0CJIC 3aISITON, PaBEH ...
CocraBHas popMyIa Tpanenui s b—ad
" Llr=—=> f(x)
PUOTMKEHHOTO BBIYUCICHUS n & i
X =
n-1
orpezesIeHHOro uHTerpana | = I f (x)dx 2 1= h fla)+ f(0)+2S f(x
a 1 f@ O+ 2 )
uMeeT BUJ ... b_gd
8 3. 1~ — > (% +%)/2)
i=1
4.1 zg[f(a)Jr f(b)+
+4-{F(x)+ F(X)+...+ F(X, )+
+2-{F () + F(x)+...+ T (X, )}
[Ipu npubIMKEHHOM BbIUNCICHUN 1. oTpe3KoM MpsAMOi, IPOXOAIIEH Yepe3 TOUKY
WHTETpaia METOJIOM MPaBbIX (Xi+1;Yi+1) MapaIeNbHO OCH abCIUCC
MPSIMOYTOJTBHUKOB Ha KaXKI0M 2.0Tpe3KOM TIPSIMOH, POXOJIAIIEH uepe3 TOUKy
YaCTUYHOM MPOMEXKYTKE [Xi ; Xi+1] (i; Yi) mapasienbHO ocH abcIHce
9. | rpaduk MOABIHTErPATBHON (QYHKIIUH 3. OTpe3KOM MPSIMOM, IPOXOAIIEH Yepe3 TOUKH
3aMeHseTcs ... (Xi: Vi) 1 (Xi+1.Yis1)
4. yacThi0 MapadoJIbl, MPOXOASIIEH Yepe3 TOUKH
(Xi; yi), (Xi+1;yi+1) " (Xi+2;yi+2)
O1eHKa MOrPEeUIHOCTH COCTaBHOM (b—a)
1.M, h
dbopmynsl CuMIICOHA paBHA ...
2.M, (b-2a) h?
10. —
am, 0"
24
am, =8
180
C tounoctsio 10 0,01 BEMMHUCIATE 1.0,99
2 1 2.1,28
—1dx METOZIOM 3.0,95
11| o X 41,17




Bomnpoc

BapuaHnThl oTBeTa

Kopens ypaBHeHns X2 - 7 = 0 OT/Ie/IeH Ha
orpeske [0; 8]. Tpu ureparuu metoia

1
2

.Ha otpe3ke [0; 8] mer kopHei

. [4,8], [4; 6], [5;6]

MIOJIOBMHHOTO AenieHus, ucronssyemoro | 3. [0; 4], [2; 4], [2; 3]
19 | TIPM YTOUHCHHH KODHS, TpeOyIoT 4. [4; 8], [6; 8], [6; 7]
" | mocienoBaTeIbHOTO BHIOOPA
MIPOMEXKYTKOB ... , HA KOTOPBIX OCTAeTCs
WCTHHHOE 3HAYCHUE KOPHSI.
3anana tabnanunas pynkmus Y, = f(x): | 1.8,66
Xi 1 2 3 é 1125’74
i 10 11 14 B,
% 4.17,3
13. | Torna onpeeneHHbIA HHTErPaj dTOM
¢dbyHkuy B npegenax ot 1 g0 3,
BBIYHCIICHHBIN TI0 TIPOCTOH popmyrie
meroaa Cumricona ¢ marom h=1
paBeH...
Cucrema nuHEHHBIX ypaBHeHUI AX=b ¢ 1. detA=1
KBaJpaTHOW MaTpuliei A umeeT 2. detA<O
14. | emuHCTBEHHOE PENIEHUE, €CITH €€ 3. detA+0
OIPEIEIUTENb ... 4. detA>0
J1J1st pelieHus: CHCTEM JIMHEHHBIX 1. Taycca
15 YPaBHEHU IPUMEHSIOT UTEPALUOHHBIE 2. IIpocThix nTepauunit
" | METOIHI ... 3. Beiimens
4. Bepno 2 u 3
OtHocurenbHble norpemrHocty 0a=0,001, | 1. 0,001
06=0,002, 6¢=0,004. KakoBa oneHka 2. 0,004
OTHOCHTENbHOI morpemuocTy Gynkuun | 3. 0,8%1078
f(a, b, ¢) = a*b*c 4. 0,007
16.
WHTepnonsiMoHHbI MHOTOUICH 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)
YeMy paBHa IIEHTpaJIbHAs pa3HOCTHAs 1.-3
MIPOU3BOIHAS B TOUKE X=2, €CIIN 2.-2
18. | usBectnn 3Hauenusn f(0)=8, f(2)=6, 3.0
f(4)=0? 4.2
dopmyna 1. mHTepnonsimroHHON hopmyroit UeOrbieBa
19 P.(x) = (X)) +(X—=%) F(Xg, %) +... 2. WHTEpNOISIHOHHOU hopMynoil HeroToHa
o X)X =) (K=, ) F (K X X) 3. UHTEPIOJSIIIHOHHBIM TTOJTMHOMOM Jlarpamika
) 4. wHTEpHOIALUOHHON popmymnoi CTupauHra

Ha3bIBACTCA. ..




Ne Bomnpoc BapuaHntbl oTBeTa
WHTEepnOSIIMOHHBIM TOJTUHOMOM (x X; )
Jlarparka Ha3bIBalOT GOPMYIIy: Z Yi- H (—)
i=0 j=0, j¢| X X j
2. ST1 %)
20 Pﬂ(x |110|¢] ( X )
Zn: y H - %)
i=1 I j=0 (X X )
n n(x—x )
Z i + H(—)X —
Bapuanr 3
Ne Bonpoc BapuanTbl oTBeTa
s pynknuu f(x1,x2.x3) BBIYHACICHO 1. (7,98; 8,02)
3HauYeHUEe A=8 W OTHOCUTEIIbHAL 2.(7,16; 8,84)
1 norpentHocTs 6=0.02. UctuaHOoE 3.(7,84; 8,16)
" | 3HaYeHHE PYHKIMU TIPHHAIICIKUT 4. (6; 10)
HHTEpBAIy . . .
AOCOIIIOTHAS TIOTPEITHOCTh BBIYUCICHUHA | 1.TOYHOCTD BBIYUCIICHUS
3TO: 2. pPa3HOCTh MEX/1y 3HAYCHHEM BEIIMYMHBI U €€
npuOIMKEHUEM
3. abcooTHAsI BeJTMUMUHA PAa3HOCTH MEXKILY
2. 3HAYCHHUEM BBIYHMCIISICMON BEJIUYUHBI U €€
NpUOJIMKEHHBIM 3HAYCHUEM
4. OTKJIOHEHUE TPUOTMIKEHHOTO 3HAUCHUS
BEJIMYMHBI OT €€ UICTUHHOTO 3HAYCHUS
OTHOCHTE IbHAS TIOTPEIIHOCTD 1. pe3ynbTaT JeeHus ABYX 3HAUCHUH BBIYMCICHHS
BBIUUCIICHUH ITO: 2. OTHOIIIEHHE JBYX MPHOIMKCHHBIX 3HAYCHUH
BBIUUCIIIEMON BEITMYMHBI
3. 3. oTHOIIIEHHE a0COOTHON MOTPEITHOCTH
BBIUUCIICHUI K HICTHHHOMY 3HAUYCHHUIO
4. TOYHOCTH BBIYHCIICHUS
JU1 apryMeHTOB BBIUUCIISIEMON 1. 0,07
anredpandecko PyHKIUU 2.0,01
f(X1;X2;X3)=X1-X2 + X3 H3BECTHBI 3.0,04
4 abcomroTHBIE TIorpentHocT AX:=0,01, 4.0,08
- | Ax2=0,03, Axz=0,04. ITpu >Tux
YCIOBHSIX aOCOJTFOTHASI ITOTPEITHOCTh
HE MOXXET ObITh MEHBIIIE ...
WHTepnonsIMOHHBI MHOTOUJIEH 1. P(x) =10+ (x-2)+ 2(x-2) (x-4)
HrroToHa BTOpOTO MOpSIIKA /ISt 2. P(x) =16+ (x-2)+ (x-2) (x-4)
¢byukuuu Y= f(X), 3aganHO# TabIHUIICH 3. P(x) =8+ 2(x-4)- 0.5(x-4) (x-6)
5. Xi 2 4 4.P(x) =8 - 2(x-2)+ 0.5(x-2) (x-4)
Yi 8 4 4
UMEET BUJT ...




Ne Bomnpoc BapuaHntbl oTBeTa
JleliCTBUTENbHBIN KOPECHD YPABHCHHS 1. [0,5; 1]
X3+ 2x% +3x-10=0 2. [-1; 0]
6. | mpuHAUIEKHUT HHTEPBAIY ... 3. [0; 0,5]
4.11; 1,5]
Kopens ypaBuenus X*~12=0 otnenen na | 1. 2,27
uHTepBaie | 3; 4]. 2.2,28
Pe3ynbrar yrouHeHUs KOPHS METOI0M 3.2,29
7. | HproroHa (KacaTeibHbIX) Ha IIEPBO 4.2,56
urepaunu (Xo=4), BBIYMCIEHHBIN ¢
TOYHOCTBIO JI0 OJJHOTO 3HAKa MOCIIe
3aTON, PABEH ...
CocraBHas Gopmyia napados s —ad
Coct bopmyua map L azf(x-)
PUOIMIKEHHOTO BBIYUCIICHUS n &
X =
n-1
omnpejaeneHHoro uurerpana | = I f (x)dx 2 I~ E fa)+ fFb)+25 f(x
a =g f@+ )22 f ()
UMeeT BUI ... b_g
8 31— > f((x1+x)/2)
i=1
h
4.1 zg[f(a)+ f(b)+
+4-LF(x)+ F(X)+...+ (X, )+
F2L106) + T (%) 4ot T ()]
[Tpu npuGIIMKEHHOM BBIYUCIICHUH 1. OTpe3KOM IPSIMO¥i, IPOXOAAIICH Yepe3 TOUKY
HHTErpaja METOJOM CPEIHHUX (Xi+1Yi+1) mapaaeabHO OCH abCIUCC
MPSIMOYTOJIBHUKOB Ha KaXKJIOM 2.0TpEe3KOM MPSMOU, IPOXOIAIIEH uepe3 TOUKy
YaCTUYHOM MPOMEKYTKE [Xi | Xi+1] (Xi; Yi) mapasIebHO OCH a0CIIUCC
9. | rpaduK MOABIHTErPATBHON (QYHKIIUH 3. OTPE3KOM MPSIMO¥i, TPOXOASAIICH Yepe3 TOUKH
3aMEHsETCS ... (Xi: Vi) 1 (Xi+1:Yi+1)
4. 9acThI0 apaboJIbl, TPOXOASIICH Yepe3 TOUKH
(Xi; yi), (Xi+1;yi+1) H (Xi+2;Yi+2)
OreHKa OTPEeITHOCTA COCTaBHOM (b—a)
1.M h
dopmysel CUMIICOHA paBHa ... 1
oM, =3
10. _
3.M, M h?
24
4.M, (b—2a) h*

180




Ne Bomnpoc BapuaHntbl oTBeTa
C Toynocthio 10 0,01 BEIUKUCIUTE 1. 1,80
5 4 2. 3,59
J. >—— 0X MeToz0M NeBbIX 3. 2,81

1 | +1 4. 4,80

IIPSAAMOYTOJIBHUKOB, Pa3JciIuB
IIPOMEKYTOK UHTEIPUPOBAHUS HA JIBE
4acTH.

12.

Kopens ypasuenus x> - 15 = 0 otenen
Ha otpeske [0; 8]. Tpu urepanuu meroaa
IIOJIOBUHHOTO JIEJIEHHUS, UCIIOIb3YEMOIO
MIpU YTOYHEHHUH KOPHS, TPEOYIOT
MOCJIeIOBATEIBHOTO BEIOOpA
IIPOMEXKYTKOB ... , HA KOTOPBIX OCTaeTCs
HUCTUHHOE 3HaYEHHE KOPHSI.

1.u1a otpeske [0; 8] Her xopHei
2. [0; 4], [2:4] [3; 4]

3. [0;4], [2;4], [2;3]

4. [4;8], [6:8], [6;7]

3anana tabnmuunas ynkous Y, = f(x): | 1. 39
2. 13
x | 3 | 2 | 5 2- ég
Yi 5 6 10 '
13. | Torna OIIpEeIeICHHBIA MHTETPaI ATON
(GyHKIIUY B mipesenax ot -3 1o -1,
BBIUUCIICHHBIH 110 TIPOCTOM (hopmyIie
merona Cumricona ¢ marom h=1
paBeH...
CucreMa nuHe#HbIX ypaBHeHuid Ax=bc | 1. detA=1
KBaJ[paTHOW MaTpulieit A nmeer 2. detA<0
14. | emuHCTBEHHOE PEIICHUE, CCITH €€ 3. detA+0
OIPEICTUTENb ... 4. detA>0
Jns pemieHus CUCTEM JTMHEUHBIX 1. Taycca
ypaBHCHHI IPUMEHSIFOT UTeparonHbie | 2. [IpocThix uTeparuii
15. | meTOA®I ... 3. 3elinens
4. Bepro 2 u 3
OtHocutenbHble norpenrHocty 0a=0,003, | 1. 0,001
0b=0,005, 0¢=0,004. KaxoBa orenka 2.0,012
16. | oTHOcuTeNbHOI norpemHocTH Gynknuu | 3.0,8*10-8
f(a, b, c)=a/(b*c) 4.0,009

17.

NHTEpnonsMOoHHbI MHOTOWIEH
JlarpaH»a IOCTPOEHHBIH 110 TOUYKaM

(x1, Y1)=(2, 4), (X2, y2)=(4, 8)

1. 2(x-2) - (3/2)(x-4)
2. 2,5(x-2) - (x-4)
3.4(x-2) - 2 (x-4)
4. 2(x-2) - 5(x-4)




Ne Bomnpoc BapuaHntbl oTBeTa

Uemy paBHA LEHTpaJIbHAS Pa3HOCTHAS 1.-3
MPOU3BOIHAS B TOUKE X=4, eciu 2.-2
18, | MI3BECTHBI 3HAUCHHS f(2)=3, f(4)=8, 3.0
| f(6)=7? 4.1
dopmyna 1. Ha3BIBaETCSI HHTEPIIOIAIIMOHHON popMyItoi
n n —X, HrroToH
P, (X) = Z Yi H (X % ) 2. I}(I)a:H:aeTc;I HMHTEPIOJIAIIMOHHON (HOPMYJITOit
=0 jeoe K X YeObimepa
19. 3. Ha3bIBaeTCs UHTEPIOJSIIMOHHBIM TOJIMHOMOM
Jlarpanxa

4. HaA3BIBACTCS HHTEPIOJISAIIMOHHOM
dbopmyroit CtupavHra

(x-x;)

NHTepnoisiiimOHHBIM TOJIMHOMOM n
Jlarpansxa Ha3bIBalOT GOpMYIY: 1 P (X) = Z Yi- H

20. i=1 j=0,ix]

6.3. Onucanue nMoka3areJsieil 1 KpUTepHeB KOHTPOJISI yCIIEBA€MOCTH, ONIMCAHUE
IIKAJ OlleHMBAHUA

6.3.1. Kputepuu oueHoOK NpoMekyTouHoii atTecTaunu (1uddepeHunpPOBAHHOIO 3a4eTa)
JuddepeHurpoBaHHbIi 3a4€T HE IPETYCMOTPEH.

6.3.2. Kputepuu onieHOK NMPOMeKyTOYHOM aTTecTanuu(3K3aMeH)
DK3aMeH He NPEAYCMOTPEH.

6.3.3. Kpurepum onieHOK MPOMEeKYTOYHOM aTTecTaiuu(3a4eT)

Onenka Onucanmne

[MTocemenue 6omnee 50 % JIEKIMOHHBIX U IPAKTUYECKUX 3aHATHI; CTYACHT TBEPIO
3HaeT MaTepuall,TPaMOTHO U 10 CYLIECTBY M3JIaraeT €ro, HeJI0mycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETEHA BOIIPOC; BCE MPEIYyCMOTPEHHBIE
IPOrpaMMoii 00y4YeHHI3a1aHusl BBIIOIHEHBI, KAYECTBO UX
BBITIOJTHEHHUAJOCTATOYHO BBICOKOE; B TEUEHHE CEMECTPA BBIIIOJHIII TBOPUYECKYIO
pabory.

3auTeHo

ITocemenne menee 50 % JEKIIMOHHBIX U MIPAKTHYECKUX 3aHATUHN; CTYACHT HE
3HAET 3HAYNUTENILHON YacTUMaTepHasa, I0IyCKaeT CyIIeCTBEHHBICOTNOKH B
He 3auteno OTBETax Ha BOMPOCHL; OOJIBIIMHCTBO MPELyCMOTPEHHBIX MTPOTPaMMOH00yUeHH s
3aJjaHUI HE BBIMOJIHEHO, KAYECTBO MXBBIMIOJTHEHUS OIIEHEHO YHCIIOM 0aslioB,
OJIM3KMMK MUHUMAJIEHOMY.

Ilpumepnana wkana oyeHusanus 3HAHUIL 8 mecmosoil popme:

KosanyecTBO NpaBWIbHBIX 0TBETOB, % | Ouenka




0-49 He 3aureno
50-65 3auTeHo
66-85 3auyTeHo

86-100 3auTeHo

7. YYEBHO-METOJUYECKOE U MTHOPOPMALIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

7.1. PexomenayemMas uTeparypa

7.1.1. OcHoBHAas JIUTEpPaTYypa

1. Yucnennsie Metozpl. [IpakTukym : yue6. mocooue / A.B. Ilantenees, U.A. Kynpssuea. — M.:
UH®PA-M, 2017. - 512 c. http://znanium.com/catalog.php?bookinfo=652316

2.YuciieHHbIe METO/IBI B MaTeMaTHdeckoM MoaenupoBanuu: Yu. moc./ H.I1. CaBenkosa u nip. - 2
u3., ucn. u goim. - M.: APAMAK-ME/IUA: UHOPA-M, 2014. - 176 c.
http://znanium.com/catalog.php?bookinfo=455188

3. DKOHOMHUKO-MATEMATHYECKHNE METOALI 1 MOJIEJIM: KOMIIBIOTEPHOE MOJIEIMPOBAHHUE: YUeOHOE
nocobue/M.B.Opaosa, B.A.ITonoBHUKOB. -3-€ u31., nepepad. M gomn. —M.: By3oBckuii yueOHHK:
HH®DPA-M, 2011. -389 c.http://znanium.com/catalog.php?bookinfo=324780

4. DKOHOMHKO-MaTeEMaTHYECKHNE METOAbLI M MOAe: YueOHuk st Oakanaspos / Hosukos A.U. -
M.: Jamxos u K, 2017. http://znanium.com/catalog.php?bookinfo=937492

5. BepxOunkunii B.M. OcHOBBI 4nciIeHHBIX METOA0B. — M.: Bricr. mk.,2002. — 840
c.https://search.rsl.ru/ru/record/01004255861

7.1.2. lonoaHuTEILHAS JIUTEPATYypa

1. Kongaer B./I. Unucnennslie MeTOABI U TIporpaMmMupoBanue : yued. mocooue / B.Jl. Konmaes ; mox
pen. mpod. JL.I'. IMarapunoit. — M. : U] « ©OPYM» : UH®PA-M, 2017. - 336 c.
http://znanium.com/catalog.php?bookinfo=672965

2. 3anu3Hsk, B. E. Teopus u npakTuka 1o BEIYMCIUTENbHOM MaTeMaTuke [DNeKTpoHHbIH pecypce] :
yue6. mocobue / B. E. 3anmuznsik, I'. U. lllenanosckas. - Kpacnosipck : Cub. penep. yu-t, 2012. - 174 c.
http://znanium.com/bookread2.php?book=441232

3.DKOHOMHUKO-MaTeMaTHYeCKue METOAbl B IpUMepax U 3ajadax: Yueb. noc. / A.H.I'apman,
N.B.Opnosa, H.B.Konuesas u ap.; ITox pen. A.H.I'apmama - M.: Bys. yu.: HULl UTHOPA-M, 2014 -
416c¢.http://znanium.com/catalog.php?bookinfo=416547

7.1.3. Y4eOHO-MeTOoAnYEeCcKOoe o0ecnedyeHue
1. Cubupes B.H. MeTtonudeckue yka3aHus K CaMOCTOSITENILHOM paboTe 7S CTYACHTOB
crrermmanbaocti 27.03.04: http://ior.spmi.ru

7.2. Ba3bl JAAHHbIX, 3.]'IeKTpOHHO-6I/I6JII/IOTe‘IHbIe CHUCTEMBI, mul)opMaunonﬂo-cnpaBquue u
IMOUCKOBbIC CUCTEMBbI
1. Espometickas mudposas 6ubamoreka Europeana: http://www.europeana.eu/portal

2. KoncymprantInroc:  cnpaBOYHO-TIOMCKOBas ~ CcWCTeMa  [DJEKTPOHHBIM  pecypc]. -
www.consultant.ru/

3. HubopmanmoHHO-M3AATENbCKUNA IEHTP MO TE€OJIOTUH W HEIPOIOIh30BaHUI0 MHHHCTEPCTBA
MIPUPOIHBIX pecypcoB u HKOJIOTUN Poccuiickoit ®denepanyu - 000
"TEOMH®OPMMAPK":http://www.geoinform.ru/

4. HudopmannoHHO-aHATUTHYECKHI IEHTp «MuHepam»:http://www.mineral.ru/

Muposas uugposas oubnuoreka: http://wdl.org/ru

Hayunas snexrponnast 6ubdamnoreka «Scopusy: https://www.scopus.com
Hayunas snekrponnast 6ubnuotexa ScienceDirect: http://www.sciencedirect.com
Hayunas snekrponnas 6udaunoreka «cLIBRARY»: https://elibrary.ru/

O Noa


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

9. Tlopran «I'ymanutaproe odopasoBanue» http://www.humanities.edu.ru/

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

11. ®enepanbroe xpanwnuine «ExgwHas kommeknus MUGPOBBEIX 00pa30BATEIBHBIX PECYPCOBY
http://school-collection.edu.ru/

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

13. DnexTpoHHO-OMOIHOTEYHAs cucreMa A31aTEIBCKOr0 IeHTpa «JlasbY:
https://e.lanbook.com/books

14. Dnextponnas  Oubmmoreka  Poccmiickoit  ['ocymapcrBennoit  buOmmoreku  (PI'B):
http://elibrary.rsl.ru/

15. Dnekrponnas 6ubmuoreka yueOHUKOB: http://studentam.net

16. DuexkTpoHHO-GHGMMOTeuHas cuctema «OBC FOPAWTY: www.biblio-online.ru.

17. Dnextponnas OubnmuoreuHas cucremMa «HammonanpHBIA THGPOBON pecypc «PyKOHT»»:
http://rucont.ru/

18. DnekTponHo-OubIHOTEYHAs cucTeMa http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

CrienManu3upoBaHHbIE ayIUTOPUH, UCIIOIb3YEMbIE IIPU IPOBEACHUH 3aHATHH JIEKIIMOHHOIO THUIIA,
OCHAILICHB! MYJIbTUMEIUMHBIMY IIPOEKTOPAMHU M KOMIUIEKTOM amnaparypsl, TO3BOJSAIOIIEH
JI€MOHCTPHPOBATh TEKCTOBBIE U rpaduyeckre MaTepHalbl.

Jlns npoBeieHus 1a00paTOPHBIX 3aHATUI MCIIONB3YIOTCS KOMIIBIOTEPHBIE KIIACChl, 000pY10BaHHBIE
TEXHUKOH U3 pacyeTa oJJMH KOMIIBIOTEP Ha OJIHOT0 00yyaromerocs, ¢ 00ycTpoeHHbIM pabouuM MECTOM
npernoasaTens. B yaeOHOM mporiecce HCIOIb3yeTCs] KOMITIEKT IEMOHCTPAIIHOHHBIX CTEHIOBBIX
MaTEpHaJIOB 110 TEMAM Kypca.

8.1. MaTepuaibHO-TEXHUYECKOE OCHAILICHHE Ay IUTOPHIi:
{Cneyuanusuposannvie nomewenus — yuwebuvie nabopamopuu, Kabumemvl, yueOHvle aAyOumopuu Ois
npoGedenUss 3aHAMUll 1eKYUOHHO20 MUNd, 3aHAMUL CeMUHAPCKO20 MUnd, Kypco8oeo NpOoeKmuposaHus
(8bin0IHEHUS KYPCOBLIX pAOOM), 2pYNNOBLIX U UHOUBUOYALLHBIX KOHCYIbMAYUU, MeKywe2o0 KOHMpois u
NPOMENCYMOUHOU ammecmayuu. }

8.1.1. Ayautopum 1Jisl IPOBeAeHUsI TeKIMOHHBIX 3aHATHH

128 nocaoounvix mecm

OcHaiieHHOCTh: MynbTUMEMITHAS YCTaHOBKA C aKyCTHYECKON cUcTeMO — 1 1mT. (B T.4.
MYJIbTUMEIUHHBIN TpoeKTop — 1 IT., MPOEKIMOHHAs annapaTypa: HCTOYHUK OecriepeO0iHOro nuTaHus —
1 wrT., sxpaH — 1 mwT., MOHUTOP — 1 WIT., KOMIbIOTEP — 1 1IT.), BO3MOKHOCTH A0CTYIA K ceTH «HTepHET»,
CTYJ JUIsl CTYACHTOB — 128 mit., Kpecno npenogaBaTens — 1 mT., cTox — 65 mT., mepeHocHas: HacTOIbHAS
TpuOyHa — | T., TOCKa HACTEHHAs! MATHUTHO-MapKepHas — 2 IIT., IJIaKaT B paMKe HACTEHHBIN — 9 mmiT.

[Tepedensb auIIeH3MOHHOTO TIporpamMmmuoro odecredenus: MicrosoftWindows 7 Professional (I'K Ne
671-08/12 ot 20.08.2012 «Ha mocrasky npoaykuum» (oocmyskuBanue 10 2020 roma)), MicrosoftOffice
2007 ProfessionalPlus (MicrosoftOpenLicense 46082032 ot 30.10.2009 (o6¢cnyxuBanue 1o 2020 rozaa)).
AnTtuBHpycHOE iporpamMMHuoe obecrieucHue: KasperskyEndpointSecurity (JTorosop Ne JI810(223)-12/17
ot 11.12.17), 7-zip (cBobGoaHO pacnpoctpansemoe [10), FoxitReader (cBo6oaH0 pacnpoctpansemoe I10),
SeaMonkey (cBoboaHo pacrnpoctpansiemoe I10), Chromium (cBo6oano pacmnpoctpansiemoe I10),
JavaRuntimeEnvironment (cBo6oano pactpoctpansemoe I10), doPDF (cBoGomHO pactipocTpansieMmoe
I10), GNUImageManipulationProgram (cso6oano pacrnpoctpansemoe I10), Inkscape (cBo6oaHO
pacnpoctpansiemoe [10), XnView (cBob6oano pactpocrpansiemoe [10), K-LiteCodecPack (cBobomHo
pacmpoctpansemoe [10), FARManager (ceo6oaHo pacmpoctpansemoe [10).

64 nocadounvix mecma
OcHaieHHOCTh: MylbTUMEIUITHBINA TPOEKTOp — 1 1IT., MPOEKIMOHHAs annapaTypa: HCTOYHHUK

6ecniepeboitHoro nutanus — 1 mr., skpad — 1 wT., HOyTOyK - 1 MmT., (BO3MOXKHOCTh IOCTYyIA K CETH
«HTepHeT»), cTOlKa MOOMIBHAs — 1 IT., CTYJ U1 CTYACHTOB — 64 MmT., Kpecio npenojasareist — 1 mrT.,



cTou - 33 1IT., MepeHOCHast HacToNbHAs TpHOyHa — 1 mIT., JocKa Oenasi HacTeHHasi MAarHUTHO-MapKepHast —
1 wrT., nIaKaT B paMKe HaCTEHHbIN — 4 IIT.

[Tepeuens MuIIEH3NOHHOTO IIporpaMMuoro odecneuenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mocTaBKy KOMITBIOTEPHOM TeXHUKN» (00cmyxuBanue 10 2020 rona)),
MicrosoftOffice 2007 ProfessionalPlus (MicrosoftOpenLicense 46431107 ot 22.01.2010 (o6cmyskuBanue
10 2020 rona)),CorelDRAWGraphicsSuiteX5 (Jlorosop Ne559-06/10 ot 15.06.2010 «Ha nocraBky
mporpaMMHOro obecneueHus» (oocayxusanne 10 2020 rozga)), Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1
AnTHBHpYycHOE porpamMMuoe obecrieucuue: KasperskyEndpointSecurity (Torosop Ne J1810(223)-12/17
or 11.12.17), 7-zip (cBoGoaHO pactpoctpansemoe [10), FoxitReader (cBo6oaH0 pacnpoctpansemoe I10),
SeaMonkey (cBoboano pacrnpoctpansiemoe I10), Chromium (cBo6oano pacmnpoctpansiemoe I10),
JavaRuntimeEnvironment (ceo6oauo pactpoctpansiemoe [10), doPDF (cBoOo1HO pacmpocTpansemMoe
I10), GNUImageManipulationProgram (cso6oano pacrnpoctpansemoe I10), Inkscape (cBo6oaHO
pacmpoctpansiemoe [10), XnView (cBo6oaH0 pactpoctpansemoe [10), K-LiteCodecPack (cBo6oaHo
pacnpoctpansiemoe [10), FARManager (ceo6oaH0 pacnpoctpansiemoe [10).

60 nocadounvix mecm

OcHaieHHOCTh: MyJIbTUMEIMUHBIN IPOSKTOP — | IIT., MPOSKIIMOHHAS arnapaTypa: HCTOYHHUK
OecniepeboitHoro nutanus — 1 mr., skpad — 1 mwT., HOyTOYyK - 1 WT., (BO3MOXKHOCTh IOCTYIIA K CETH
«MaTepHETY), CTOMKA MOOMIIbHAS — 1 1IT., CTYJ JUIS CTYACHTOB — 60 MIT., Kpecio npenojasareis — 1 mrT.,
ctoi - 31 mT., nepeHoCHast HacTOJbHAs TpUOYyHa — | mIT., TIoCKa Oenast HaCTeHHAss MAarHUTHO-MapKepHast —
1 wrt., Tocka o Mea — 1 1IT., I1aKaT B paMKe HAaCTEHHBIN — 3 IIT.

[Tepeuens nuIeH3MOHHOTO ITporpaMMuoro odecneueHus: Microsoft Windows 8 Professional (I'K
Neo 875-09/13 ot 30.09.2013 «Ha noctaBKy KOMIbIOTEPHOI TeXHUKN» (00ciyxuBanue 10 2020 rona)),
MicrosoftOffice 2007 ProfessionalPlus (MicrosoftOpenLicense 46431107 ot 22.01.2010 (o6cnykuBaHue
10 2020 roga), CoreIDRAW Graphics Suite X5 (Joroop Ne559-06/10 ot 15.06.2010 «Ha nmocraBky
mporpaMMHOTro odecneueHus» (oocayxuanue a0 2020 rozaa)), Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1
AnTHBHpYycHOE iporpamMMHuoe obecrieueHue: KasperskyEndpointSecurity (Torosop Ne JI810(223)-12/17
ot 11.12.17), 7-zip (cBob6oauo pacmnpoctpansemoe [10), FoxitReader (ceoboano pactpocrpansiemoe I10),
SeaMonkey (cBoboaHo pacrpoctpansiemoe [10), Chromium (cBo6oano pacrpoctpansiemoe [10),
JavaRuntimeEnvironment (cso6oauo pacmpoctpansemoe [10), doPDF (cBo601HO pacrpocTpaHseMoe
I10), GNUImageManipulationProgram (cBo6oano pacrnpoctpansiemoe I10), Inkscape (cBo6oaHO
pacnpoctpansiemoe I[10), XnView (cBoboano pacrnpocrpansemoe [10), K-LiteCodecPack (cBoboaHo
pacmpoctpansemoe [10), FARManager (ceo6oaHo pacrpoctpansemoe [10).

56 nocadounvix mecm

OcHateHHOCTh: MyIbTUMEAUUHBIA IPOSKTOP — 1 IIT., MPOSKIIMOHHAS annapaTypa: HCTOYHHUK
6ecniepeboitHoro nutanus — 1 mr., skpad — 1 wT., HOyTOYK — 1 1WT., (BO3MOXKHOCTb JJOCTYNA K CETH
«HTepHeT»), cToiika MOOMIbHAS — 1 IIT., CTYN JUIsl CTYAEHTOB — 56 WIT., Kpecio npenojasatesns — 1 mr.,
ctoi — 29 1IT., IepeHOCHas HacTolbHas TpOyHa — 1 MIT., TOCKa HACTCHHAss MATHUTHO-MapKepHas —
1 wit., Iutakat B paMKe HaCTEHHBIN — S MIT.

[TepeueHs IUIIEH3MOHHOTO MTporpaMMHOTO obecnieuenus: Microsoft Windows 8 Professional (I'K
No 875-09/13 ot 30.09.2013 «Ha nmoctaBky KOMITbIOTEpHOM TeXHUKN (00cmykuBanue 10 2020 roga)),
MicrosoftOffice 2007 ProfessionalPlus (MicrosoftOpenLicense 46431107 ot 22.01.2010 (oGciy:xuBanue
10 2020 roma)), CorelDRAW Graphics Suite X5 (Jorosop Ne559-06/10 ot 15.06.2010 Ha nmoctaBky
mporpaMMHOTo odecnieueHus» (oocayxuanue a0 2020 roaa)), Autodeskproduct:
BuildingDesignSuiteUltimate 2016, productKey: 766H1
AnTHBHpYycHOE iporpamMMHoe obecrieueHue: KasperskyEndpointSecurity (Torosop Ne JI810(223)-12/17
ot 11.12.17), 7-zip (cBoGoaHO pactpoctpansemoe [10), FoxitReader (cBo6oaH0 pacnpoctpansemoe I10),
SeaMonkey (cBoboaHO pacnpoctpansiemoe [10), Chromium (cBo6oaHo pacnpoctpansiemoe [10),
JavaRuntimeEnvironment (cBo6oauo pacrnpoctpansemoe I10), doPDF (cBoboaHo pacmipocTpansiemMoe
I10), GNUImageManipulationProgram (cBo6oano pacnpoctpansiemoe I10), Inkscape (cBo6oaHO



pacrpoctpansiemoe I10), XnView (cBoboaH0 pactpoctpansemoe I10), K-LiteCodecPack (cBo6oamno
pacmpoctpansiemoe [10), FARManager (ceo6oaH0 pactipoctpansemoe I10).

48 nocaooynwvix mecm

OcHaieHHOCTb: MyJIbTUMEUIHBIA IPOEKTOP — 1 1IT., NPOEKIIMOHHAs annaparypa: UCTOUYHUK
OecniepeboitHoro nmutanus — 1 mrT., 3kpan — 1 mT., HOyTOyK — 1 mT., (BO3MOXKHOCTb JIOCTYIIA K CETH
«MaTepHeT»), cToiiKka MOOMIBbHAs — 1 WIT., CTYJ U1 CTYACHTOB — 48 MIT., Kpecio npenojasarenis — 1 mrT.,
CTOJI — 25 WIT., IEPEHOCHAs! HACTOJbHAs TpOyHa — | MIT., TOCKa HACTCHHAs MATHUTHO-MapKepHast
«Magnetoplany» — 1 mrT., IiakaT B paMKe HACTCHHBIH — 6 1mT.

[Tepeuens nuiieH3nOHHOrO IIporpaMMmuoro obecneuenus: MicrosoftWindows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mocTaBKy KOMITBIOTEPHOM TeXHUKW» (00cmyxuBanue 10 2020 rona)),
MicrosoftOffice 2007 ProfessionalPlus (MicrosoftOpenLicense 46431107 ot 22.01.2010 (o6cmyskuBanue
1o 2020 roga)), CoreIDRAW Graphics Suite X5 (JoroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky
mporpaMMHOTro obecneueHus» (oocayxusanne 10 2020 rozga)), Autodeskproduct:
BuildingDesignSuiteUItimate 2016, productKey: 766H1
AntuBupycHoe nporpammHoe obecrieucnue: KasperskyEndpointSecurity (Torosop Ne JI810(223)-12/17
or 11.12.17), 7-zip (cBoboaHO pacmpoctpansemoe [10), FoxitReader (cBob6oano pacnpocrpansiemoe [10),
SeaMonkey (cBoboHO pacmpoctpansiemoe I10), Chromium (cBo6oaHo pacmnpoctpansemoe I10),
JavaRuntimeEnvironment (ceo6oauo pactipoctpansiemoe [10), doPDF (cBoOo1HO pacnipocTpaHseMoe
I10), GNUImageManipulationProgram (cso6ou0 pactpoctpansiemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBo6oaH0 pactpoctpansemoe [10), K-LiteCodecPack (cBo6oamHo
pacnpoctpansiemoe [10), FARManager (ceo6oaHo pacnpoctpansiemoe [10).

8.1.2. Ayautopuu i NpoBeJeHHs NPAKTUYECKUX 3aHATHI

16 nocadounvix mecm

OcHaieHHOCTh: CTOJI KOMITBIOTEPHBIH 7151 CTYACHTOB (TU 4) - 3 [IT., CTOJ KOMITBIOTEPHBIH s
CTYIEHTOB (Tl 6) - 2 WT., CTOJ KOMIBIOTEPHBIHN JUIsl CTYA€HTOB (TUIl 7) - 1 1IT., Kpecio npenojaBaTes
(ceTka, 1BET YepHbIil) - 17 mIT., Tocka HanoiabHas MOOMIIbHAS Oenas MarHUTHO-MapKepHas
«Magnetoplany» 1800Mmx1200mm - 1 mT., MorOOI0K Lenovo M93Z Intel Q87 - 17 miT., (BO3MOKHOCTD
nocTyna K cetd «MHTepHeTY), Iiakar - 5 miT.
[epeuens nuieH3nOHHOTO Tporpammuoro odecneuenus: MicrosoftWindows 7 Professional ('K Ne 671-
08/12 ot 20.08.2012 «Ha nocraBky npoaykuuu» (oocayxusanue g0 2020 roga)), MicrosoftOffice 2007
ProfessionalPlus (MicrosoftOpenLicense 46431107 ot 22.01.2010 (o6cnyxuBanue mo 2020 roga));
CorelDRAW Graphics Suite X5 (orosop Ne559-06/10 ot 15.06.2010 «Ha noctaBky nmporpaMMHOI0
obecrieuenus» (obcmyxuBanue 10 2020 rona)), Autodeskproduct: BuildingDesignSuiteUltimate 2016,
productKey: 766H1
AnTHBHpYycHOE iporpamMMHuoe obecrieucHue: KasperskyEndpointSecurity (Torosop Ne JI810(223)-12/17
ot 11.12.17), 7-zip (cBoboaHo pacmnpoctpansemoe [10), FoxitReader (ceoboano pactpoctpansiemoe I10),
SeaMonkey (cBob6oaHo pacnpoctpansiemoe [10), Chromium (cBoboano pacrpoctpansiemoe [10),
JavaRuntimeEnvironment (cBo6oano pactipoctpansemoe I10), doPDF (cBoGonHO pactipocTpansieMmoe
I10), GNUImageManipulationProgram (cso6oano pacrnpoctpansemoe I10), Inkscape (cBo6oaHO
pacmpoctpansiemoe [10), XnView (cBo6oH0 pactipoctpansiemoe [10), K-LiteCodecPack (cBo6oano
pacrpoctpansiemoe [10), FARManager (ceo6oaHo pactpoctpansemoe I10), Cisco Packet Tracer 7.1
(cBoOOmHO pactipocTpansiemoe [10), Quantum GIS (cBo6oaHO pacnpoctpansemoe [10), Python
(cBobomHO pacmpoctpansemoe [10), R (cBobomuo pacnpoctpansemoe [10), Rstudio (cBo6oanO
pacnapoctpansiemoe [10), SMath Studio (cBo6onno pacnpoctpansemoe I10), GNU Octave (cBoG0o1HO
pacmpoctpansemoe [10), Scilab (cBob6oaH0 pacnpoctpansemoe [10).

8.2. IlomemeHHs A1 CAMOCTOSITEIbHOI PadoThI:
1.OcHanieHHOCTh TOMEUIeHHUS ISl cCaMOCTOoATENbHOU padoThl (Yuebnsiit eHntp Nel): 13
mocaiouHbIX MecT. CTyn — 25 mIT., CTOJ — 2 WIT., CTOJI KOMIIBIOTePHBINA — 13 mT., mKad — 2 mrT., 10cKa



aynutopHas mapkepHas — 1 mrt., APM yue6noe [1K (Mmonutop + cucremusiii 6;10k) — 14 mr. Jloctym k
cetu «VIHTEpHETY, B ANEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.
[lepedeHb MUIIEH3UOHHOTO ITporpaMMHOro obecneuenus: Microsoft Windows 7 Professional
(HdoroBop Ne 1105-12/11 ot 28.12.2011 «Ha nmocTaBKy KOMIBIOTEPHOTO 000PYAOBaHU (00CTyKHBaHHUE
10 2020 roxa), MicrosoftOpenLicense 49379550 ot 29.11.2011 (o6cnyskuBanue 10 2020 roaa));
MicrosoftOffice 2007 Professional Plus (MicrosoftOpenLicense 45207312 ot 03.03.2009).
AnTHBHpycHOe mporpamMmMHuoe obecrieucuue: KasperskyEndpointSecurity (lorosop Ne JI810(223)-
12/17 ot 11.12.17), 7-zip (cBoGoaHO pacnpoctpansemoe I10), FoxitReader (cBoboaHO
pacrpoctpansiemoe I10), SeaMonkey (cBo6oaHo pactpoctpansemoe [10), Chromium (cBo6oaHO
pactpoctpansiemoe [10), JavaRuntimeEnvironment (ceo6oaH0 pactipoctpansiemoe I10), doOPDF
(cBoOoaHO pacnpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHo pacmpocTpaHseMoe
I10), Inkscape (cBoboaHo pacnpoctpansiemoe [10), XnView (cBoboano pacnpocrpansemoe I10), K-
LiteCodecPack (cBoboamo pacmpoctpansiemoe I10), FARManager (ceo6oaH0 pactpoctpansemoe I10).

2. OCHaIIEHHOCTh IOMEIICHUS JIJIsl CaMOCTOATENbHOM paboThl (Yuebnsrit neHTp No2): 17
MOCaJ09YHbIX MecT. Jlocka /it muchMa MapkepoM — 1 mT., pabovne Mecra CTyIEeHTOB, 000pPYJI0BaHHBIC
IIK ¢ noctynom B cetb YHuBepcuteTa — 17 1mT., MyJIbTUMEUITHBINA TpoekTop — 1 mt., APM
npenojaBaTens Ajisg paboTsl ¢ MylIbTUMeUa — | T. (CHCTEMHBIN OJIOK, MOHUTOPHI — 2 MIT.), cTOI — 18
mrt., ctyn — 18 mT. loctyn k cetn «MHTEpHET», B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny YHHBEpCHTETA.

[lepedenp MuIIEeH3MOHHOTO TporpaMMHOTro obecnieueHus: Microsoft Windows 7 Professional
(Hdorosop Ne 1105-12/11 o1 28.12.2011 «Ha noctaBKy KOMIBIOTEPHOTO 000pYI0BaHU» (0OCTYKUBAaHUE
10 2020 roxa), MicrosoftOpenLicense 49379550 ot 29.11.2011 (o6cmyskuBanue 10 2020 roaa));
Microsoft Windows XP Professional (I'K Ne 797-09/09 ot 14.09.09 «Ha nocTtaBKy KOMITbIOTEPHOTO
obopynosanus», MicrosoftOpenLicense 45369730 ot 16.04.2009); MicrosoftOffice 2007 Professional
Plus (MicrosoftOpenLicense 45207312 ot 03.03.2009).

AnTHBHpYycHOE iporpamMmuoe obecrnicueHue: KasperskyEndpointSecurity (lorosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboaHO pacmpocTpansemoe [10), FoxitReader (cBo6o1HO
pacrpoctpansiemoe [10), SeaMonkey (cBo6oHO pactipoctpansiemoe [10), Chromium (cBo6oHO
pacmopoctpansiemoe I10), JavaRuntimeEnvironment (cBo6oano pacnpoctpansiemoe 110), doPDF
(cBoOoaHO pacmnpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacipocTpaHseMoe
I10), Inkscape (cBoboaHo pacmpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-
LiteCodecPack (cBoboato pacmpoctpansiemoe [10), FARManager (cBo6oaH0 pactpoctpansemoe [10).
3. OcHaIlleHHOCTh MMOMEIICHUS ISl CaMOCTOSTENbHON paboThl (MHKeHepHBIH kopryc): 16 mocagouyHbIxX
MecT. CTOJT KOMIIBFOTEPHBIN JUTSI CTYAEHTOB (THII 4) - 3 IIT., CTOJ KOMIBIOTEPHBIN JIJIsl CTY/ICHTOB (THII 6)
- 2 IIT., CTOJI KOMITBIOTEPHBIN AJIs CTYAeHTOB (Tl 7) - 1 mT., Kpecno npenoaaBarens (ceTka, I[BET
4yepHbIif) - 17 mT., Jocka HarosbHas MOOUIIbHAS Oeasi MarHuTHO-MapKkepHast «Magnetoplany
1800MMx*1200MM - 1 1miT., MOHOOOK Lenovo M93Z Intel Q87 - 17 mir., mutakar - 5 mt. JlocTyr K ceTi
«lHTEpHETY, B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CpeAy Y HUBEPCHTETA.

I[TepeueHsb TUIIEH3MOHHOTO TTporpammuoro odecreuenus: MicrosoftWindows 7 Professional
(MicrosoftOpenLicense 49379550 ot 29.11.2011 (o6¢cayxuBanue g0 2020 roga)); MicrosoftOffice 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010 (o6c¢cmy>kuBanue 10 2020 rona));
Corel DRAW Graphics Suite X5 ([{oroBop Ne559-06/10 ot 15.06.2010 «Ha noctaBky nporpaMmMHOTo
obecrieueHus» (oocyxuBanue 0 2020 rona)), Autodeskproduct: BuildingDesignSuiteUltimate 2016,
productKey: 766H1

AnTHBHpYyCcHOE TiporpamMmHoe obecrieuenue: KasperskyEndpointSecurity (Torosop Ne JI810(223)-
12/17 ot 11.12.17), 7-zip (cBoGoaHO pacmpoctpansemoe I10), FoxitReader (cBoboaHO
pacnpoctpansiemoe [10), SeaMonkey (cBo6oano pactipoctpansemoe I10), Chromium (cBoGoaHo
pacrpoctpansiemoe [10), JavaRuntimeEnvironment (cso6oaHo pactipoctpansiemoe I10), doOPDF
(cBoOOaHO pacnpoctpansemoe [10), GNUImageManipulationProgram (cBo6oaHO pacripocTpaHseMoe
I10), Inkscape (cBo6oaHO pacmpoctpansemoe [10), XnView (cBoboano pacnpoctpansemoe I10), K-
LiteCodecPack (cBobonHo pactipoctpansiemoe [10), FARManager (ceo6oaH0 pactipoctpansiemoe [10),
Cisco Packet Tracer 7.1 (cBo6oaH0 pacmpoctpansemoe [10), Quantum GIS (cBo6oaHO



pacmpoctpansemoe [10), Python (cBo6oano pacnpocrpansiemoe [10), R (cBoboaHO pacmpocTpansemoe
I10), Rstudio (cBo6oaHO pacnpoctpansemoe [10), SMath Studio (cBo6onHo pacnpoctpansemoe I10),
GNU Octave (cBo6oaH0 pacrpoctpansemoe [10), Scilab (cBo6omHo pacnpoctpansemoe I10).

5.3. IloMemeHUs 1JIsA XpaHeHUsI U MPOPUIAKTHYECKOT0 00CTY;KMBAHUS 000PY/10BAHMS:

1. LlenTp HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHIA U CPEJCTB OOyUCHUSI:

OCHaIICHHOCTh: TIEPCOHANBHBI KOMIBIOTED - 2 T. (JOcTyn K cetd «HTepHeT»), MOHHUTOp -
4 mT., CEeTEeBOW HAKOMUTENIb - | WIT., WCTOYHUK Oecnepe0OMHOro NHTaHUS - 2 IIT., TEJIEBU30P
mwiasMeHnHslii Panasonic - 1 mT., Touka Wi-Fi - 1 mrT., masiapHas craHius - 2 IT., Apeib - 5 IIT.,
nepdopatop - 3 mT., HaOOp MHCTPYMEHTa - 4 MIT., TeCTep KOMIBIOTEPHOH ceTu - 3 mT., OaJUIoH CO
CKaThIM T'a30M - | IIT., acTa TEIUIONPOBOAHAS - | MIT., MbUIECOC - | IIT., paAMOCTAHIUS - 2 IIT., CTOJ —
4 mt., TyM0a Ha KoJecwKax - 1 mT., moJcTaBKa Ha Kojiecukax - 1 mr., mkad - 5 mT., Kpecao - 2 IiT.,
nectauna Alve - 1 .

[lepeueHp nMIIEH3MOHHOTO MporpaMmHoro obecneuenus: MicrosoftWindows 7 Professional,
MicrosoftOffice 2010 ProfessionalPlus, AQHTHBUPYCHOE IPOrpaMMHOE obecreyeHue:
KasperskyEndpointSecurity, 7-zip (cBobomno pacmpoctpansemoe [10), FoxitReader (cBoGomHO
pacnpoctpansiemoe I10), SeaMonkey (cBobomno pacmpoctpansiemoe I[10), Chromium (cBo6GoaHO
pacrpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGogHo pacnpoctpansemoe [10), doPDF
(cBoOOaHO pacmpoctpansemoe [10), GNUImageManipulationProgram (cBoGomHO pacmpocTpaHseMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe [10), XnView (cBoboaHo pacmnpoctpansemoe I10), K-
LiteCodecPack (cBo6oano pacnpoctpansiemoe I10), FARManager (cBoboaHo pacrpoctpansemoe I10).

2. llenTp HOBBIX MHGOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUCHUSI:

OcHalleHHOCTh: CTON - 5 WT., CTyaA - 2 WIT., Kpecao - 2 mT., mKad - 2 ImT., IepPCOHAIbHBIHI
KoMibploTep - 2 wT. (moctyn k cetu «MHtepHeTr»), mMoHurop - 2 wmT., MO®Y - 1 mr., Tecrep
KOMITBIOTEPHOM CeTH - 1 mIT., OAJJIOH CO CHKaThIM Ta30M - | IIT., IypynoBepT - 1 miT.

[lepeueHp NHMIIEH3MOHHOTO MporpaMmHoro obecrnedenusi: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007 ProfessionalPlus, AHTUBUPYCHOE pOrpaMMHOE obecnieueHue:
KasperskyEndpointSecurity, 7-zip (cBobomuo pacmnpoctpansemoe [10), FoxitReader (cBoGomHO
pacnpoctpansiemoe I10), SeaMonkey (cBobGoano pacrnpoctpansiemoe I10), Chromium (cBoGomHO
pacmpoctpansiemoe [10), JavaRuntimeEnvironment (cBoGoaHo pacnpoctpansemoe [10), doPDF
(cBoboaHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6omHO pacmpocTpaHsiemMoe
I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBo6oaHo pacmnpoctpansemoe I10), K-
LiteCodecPack (cBo6oano pactpoctpansiemoe I10), FARManager (cBoboaHo pacripoctpansemoe I10).

3. llenTp HOBBIX HHPOPMAITMOHHBIX TEXHOJIOTUIA U CPEACTB OO YUCHHUS:

OcHaleHHOCTh: C¢ToN - 2 WT., CTyd - 4 mT., kpecno - 1 mr., mkad - 2 MmT., NePCOHATBHBIHI
KommbioTep - 1 mT. (moctym k cetn «MuTepHeT»), BeO-kamepa Logitech HD C510 - 1 mT., KoJIOHKH
Logitech - 1 wT., TecTep KOMITBIOTEpHOM ceTH - | mwT., apens - 1 wr., TenedoH - 1 mwT., Habop PyYHBIX
WHCTPYMEHTOB - | mT.

[TepedyeHb NHIEH3MOHHOTO MHporpaMmHoro obecrnedenus: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007 ProfessionalPlus, AHTUBHUPYCHOE IPOrPaMMHOE obecrieyeHue:
KasperskyEndpointSecurity, 7-zip (cBobomuno pacmnpocrpansemoe [10), FoxitReader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pactpoctpansiemoe [10), JavaRuntimeEnvironment (cBo6omHo pacnpoctpansemoe [10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNUImageManipulationProgram (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBobGomuo pacmpoctpansemoe [10), XnView (cBoboaHo pacnpoctpansiemoe I10), K-
LiteCodecPack (cBoboamo pacmpoctpansiemoe [10), FARManager (cBo6oaH0 pactipoctpansemoe I10).

8.4. JIuneH3MOHHOE MPOrPaMMHOe o0ecreveHmne:
1. MicrosoftWindows 7 Professional.
2. MicrosoftWindows 8 Professional.
3. Microsoft Office 2007 Professional Plus.
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