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PaGouasi nporpamma JucHMIIMHBI «BbluncauTenbHas MaTeMaTHKa» pa3padoTaHa:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HAmpaBJICHUIO IMOJTOTOBKH
15.03.01 «MamuHOCTpOEHHE», YTBEPKACHHOro TmpHuKazoM MuHoOpHayku Poccun Ne 727 ot
09.08.2021 r.;

- Ha OCHOBaHMM Y4eOHOro IuTaHa OakamaBpwara 1O HampaBlieHHI0 noarotoBku 15.03.01
«MalmmHOCTpOeHHE», HampaBieHHOCTh (mpoduins) «TexHonoruu, o0OpyJOBaHWE W aBTOMATH3AIUS

MalIMHOCTPOUTCIIbHBIX IPOU3BOACTB».

CocraBurenb 1.¢.-M.H., npod. B.H. Kpusckuit

PaGouasi mporpamMa paccMoTpeHa U onod0peHa Ha 3acenanuu kadenpsl Mudopmaruku u

KOMIIBIOTEPHBIX TexHOJOTHH OT 31 stHBaps 2022 r., mpoTokon Ne 5.

3aBenyronuii kageapoit n.¢-M.H., ipod. Kpwusckuii B.H.

PaGouas mporpamma corsiacoBana:

Havanpauk ynpasneHus: yue6Ho-
METOAUYECKOTO 00ECIICUEHUS K.T.H. HBanosa I1.B.
00pa3oBaTenpHOrOo Mpolecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

Heap qucuuniuabl « BoIYHCINTEIbHAST MAaTEMATHKA» . GOPMUPOBAHUE Y CTYJIEHTOB 0a30BbIX
3HaHUH 00 OCHOBHBIX IIOHATHSX YMCIECHHBIX METOJOB M METOIOB JIMHEHHOH W HEIHMHEHHOMH
ONTUMHU3AINH, TUCKPETHONH MATeMaTUKH, TEOpHH IpadoB, a TaKKe MOJArOTOBKA CTYIECHTOB K OCBOCHHUIO
MOCNIENYIOMUX AWCIHUIUIMH ¥ PEIICHUI0 TMPUKIAJHBIX 3a7a4, CBSI3aHHBIX C HCIOJb30BaHUEM
BBIYHUCIUTEILHBIX TEXHOJIIOTHIA B TPO(ECCHOHATLHON JIEATEIIBHOCTH.

OcHoBHbBIE 32124 AU CIUILIMHBI:

- U3yY€HHUE OCHOB YHMCIICHHBIX METO/IOB,;

- OBJIQZICHUE METOJAaMHM HCIOJB30BaHUS COBPEMEHHOTO almapaTHOTO ¢ MPOrPaMMHOTO
o0ecrieueHrs MEePCOHATBHBIX KOMIBIOTEPOB ISl PEIICHUS MPAKTUYCCKUX BBIYUCIUTEIBHBIX 337a4 B
po¢eCCUOHAITBHON NEATETHHOCTH;

- hopmupoBaHME MOTHBAIIMM K CaMOCTOSITEIIBHOMY TIOBBIIICHUIO YPOBHS Mpo(decCHOHATBHBIX
HaBBIKOB B 00JIACTH KOMIIBIOTEPHBIX BBIYUCICHUI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Juctumuimaa «BerauciuTenbHas MaTeMaTHKa» OTHOCHTCS K 00s3aTelbHOW YacTH OCHOBHOM
npodeCCHOHAIBHOW  00pa30BaTeIbHOW IMpOrpaMMbl 1O  HampaBiieHnto moarotoBku  «15.03.01
MaruHocTpoeHHe» HamnpaBieHHOCTh (mpoduiab) «TexHomoruu, 000pyIOBaHME ¥ aBTOMATH3AIUS
MAaIIMHOCTPOUTEIBHBIX IPOU3BOJICTBY U H3y4YaeTCsl B TPEThEM CEMECTpE.

[TpenmecTByOMUMH  KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oasupyercs JIHCIHILTHHA
«BpruucnurenpHas mMaremaTHKay, sSBIstOTCS Maremaruka, ®dusuka, BBenaeHue B uH(DOpMaAnMOHHBIC
TEXHOJIOTHUH.

JucuuiuinHa «BpruuciuTenbHas MaTeMaTHKa» SBISICTCS OCHOBOIOJATAONICH JUIS HM3Y4CHUS
CIICAYIOIMUX  TUCHUIUIMH: KOMIBIOTEpHOE MOJEIMPOBAHUE IMPOIECCOB B  MAIIMHOCTPOCHHH,
MatemaTtuueckoe MOAEIUPOBAHUE B MAIIIMHOCTPOCHUH.

OCO0OEHHOCTBIO JUCIHMIUTMHBI SBISETCS MPUMEHCHHE S3BIKOB IMPOTPAMMHPOBAHUS BBICOKOTO
YPOBHS M CHCTEM KOMIBIOTEPHON MAaTEeMATUKH JIJIsl pEIICHUS MPAKTUYECKUX 3a/1ad.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHMS OBPA3OBATEJIBHOM
ITPOI'PAMMBI

[Tpouecc n3ydyeHust AUCUUIUIMHBI «BblunciauTenpHas MaTeMaTHKa» HalpaBlieH Ha (pOopMUpOBaHUE
CJIEYIOIUX KOMIIETECHIIUMN:

@dopmMupyeMble KOMIIETCHIMU

KO}I N HAMMCHOBAHME UHIMKATOpa

Conepaxanne Kox AOCTHKEHHUS] KOMIIeTEeHII UM
KOMIIETCHIIUH KOMIIeTeHIIUH
Crioco0GeH  OoCyIIECTBISATh YK-1 VYK-1.1. 3narb: MeToquKku moucka, cobopa U oO6pabOTKH
MIOMCK, KPUTHYECKUM uHpOpMalMY; aKTyaJbHbIE POCCUHCKHE U 3apyOexHbIe
aHaIu3 " CUHTE3 WCTOYHUKU HH(popManuu B cdepe npodeccuoHaIbHON
uHbOpMalUY, MPUMEHSTH JESATENIBHOCTH; METOJ, CUCTEMHOIO aHAJIN3a
CUCTEMHBIN TIOOXOJ JUIS VK-1.2. YMeTb: npuMEHATh METOAMKU TOHMCKa, cOopa u
pElIeHNsT  OCTABJIEHHBIX 00paboTKM HH(pOpPMAIMK; OCYIIECTBIATh KPUTHUECKUI
3a1a4y aHaJIM3 U CUHTE3 MH(OpMAalUU, MOJYYEeHHONH M3 pa3HbIX

UCTOYHHUKOB; MPUMEHATh CHUCTEMHBIM MOAXON M
pELICHNUS TOCTaBICHHBIX 3a/1a4

VK-1.3. Bragets: MeTogamMu noucka, coopa u o00paboTKH,
KPUTHYECKOTO aHajJIM3a W CHHTe3a HH(OPMAIUH;
METOAMKOW  CHCTEMHOTO TMOAXOAa JUIsl  PELICHUs
MIOCTABJICHHBIX 33Ja4




®opmupyeMble KOMIIETEHIIUH

Koa n HauMeHoBaHue HHIUKATOPA

IIOHATHUA n 3aKOHBI

MAaT€MaTH4YCCKOro aHaju3a,

Conepixannue Kon AOCTHKEHHUSI KOMIIETeHIIU U
KOMIIeTEeHI[UH KOMIIETeHIIUH

Cnocoben MIPUMEHSTh OIIK-1 OIIK-1.1. 3Harh OCHOBHBIC

€CTeCTBEHHOHAy4YHbIE U €CTECTBEHHBIX HayK

OOIICHH)KEHEPHBIE OIIK-1.2. 3HaTh METOMIBI

3HAHUA, METO/IbI MOJICIMPOBAHUS U UX PUMEHEHHUE B MpodeccnoHaIbHOM

MaTeMaTUYeCKOro aHaIn3a NeSATETbHOCTH

U MOJACIUPOBAHUA B

npodeccnoHaTBEHOM

JeSITeIbHOCTH

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI

4.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

O6mas TpyA0EMKOCTh Y4eOHOM TUCHUIUIMHBI COCTaBIsIeT 2 3a4€THHIX €MHUIIBI, /2 aK. yaca.

AK. 4yachl o
. Bcero ak.
Bup y4eOHoii padoThI ceMecTpam
4acoB 3
AyAUTOpHBIE 3aHATHS, B TOM YHCJIE: 34 34
Jlexmmm (JI) 17 17
[TpakTnueckue 3anstus (113) 17 17
JlaGopaTtopusie padoTs (JIP) - -
CamocrosiTesbHas padora crynentos (CPC), B Tom uncie 38 38
[ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 38 38
Bua npomesxyrounoii arrectanum: 3aqet (3) 3) 3
OO0masi Tpy10€eMKOCTh M CUMILINHBI
aK. yac. 72 72
3a4. efl. 2 2

4.2. ConepxaHue TUCUUILTUHBI

Y4eOHBIM IJIaHOM MNpEeaAYCMOTPCHBI: JICKIINHU, ITIPAKTUYCCKUC 3aHATUA U CAMOCTOATCIIbHAS pa60Ta.

4.2.1. Pasznesbl TUCHUIIMHBI U BUABI 3aHATHH

Buapl 3anaTuii
®
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Paznen 1 YucnenHnble MeTOBI INHEHHON anreOpbl 16 4 4 - 8
Pasznen 2 aTepnonupoBanue U MHTETPUPOBAHUE 14 4 5 8
byHKIMI
Paznen 3 Permenue cuctemM HETMHEHHBIX YPaBHEHHUH U 18 4 4 10
CUCTEM YpaBHEHUHI
Paznen 4 YUucneHHble METOJIBI PEIICHUS o 5 7 12
JuddepeHIMaIbHbIX YpaBHEHUN
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. MeTon
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
JIJIEHUS, XOPJI, KacaTeJIbHbIX, IPOCTBIX UTEPALHil.
4 | Paznmen 4 YucneHHsle  METOABl  pelieHuss  OOBIKHOBEHHBIX
muddepeHManbHpIX  ypaBHeHHH. 3amada  Komm.
KpaeBas 3amaua. YwucineHHbIe METOIBI  pEIICHUS 5
HAYaIbHO-KPAeBBIX 3amad Uit auddepeHnnanbHbIX
YpaBHEHUI B YACTHBIX MMPOU3BOIHBIX.
Hroro: 17
4.2.3. IlpakTyecKkue 3aHATHUS
Ne . TpynoemkocTh
w/n Pazpnennt TemaTnka NpaKTHYECKUX 3aHATHI B AK. 42CaX
Uucnennsie MeToAbI TUHEHHOM anreOpsl. Meton [Maycca-XKopnana,
1 Paznen 1 |meron LU-pa3znokeHuid, METO KBaJpaTHOI'O KOPHS, METO] 4

IIPOTOHKH.

WuTeprnionupoBaHue U HHTETpUpoBaHue QyHKIMI. MHOrouIeHb!
2 Pazgen 2 |Jlarpanxa u HetoTona. Meroa HaMeHbIINX KBapaToB. MeTobl 2
tpanenuii 1 CUMIICOHA YUCICHHOTO HHTETPUPOBAHUSL.

Peuienue cucrem HENMMHEWHBIX YPABHEHUM U CUCTEM YPAaBHEHUN.
3 Paznen 3 |Otnenenue kopueid. MeToIbI MOJIOBUHHOTO JEJICHUS, XOP/I, 4
KacaTeJIbHbIX, POCTHIX UTEPALIMII.

YucneHHbIe METOIBI PElIeHNs OOBIKHOBEHHBIX U (epeHITnanbHbIX
ypaBHenui. 3agadya Komm. KpaeBas 3amava. UucneHHbIE METOMbBI
pellieHusT HadaJdbHO-KpaeBbIX 3amad nans  auddepeHrnanbHbIX
ypaBHeHHfI B YaCTHBIX ITPON3BOJIHBIX.

4 Pa3zmen 4

Hroro: 17

4.2.4. JIaboparopHbie padoThI
JlaGoparopHble pabOThI HE IPETYCMOTPEHBI.

4.2.5. Kypcosbie padoThl (IIPOEKTHI)
KypcoBbie paboTsI (IPOEKTHI) HE IPETYCMOTPEHBI

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HHA
B xone oOyueHus MPUMEHSIOTCSI:
Jleknmu, KOTOPBIE SBISIOTCS OJJHUM U3 BKHEHUIIINX BHIOB YUEOHBIX 3aHSITHN U COCTABIISIIOT OCHOBY
TEOPETUUYECKON TIOJrOTOBKH 00yJarormxcs. L{enn TeKIMoHHbBIX 3aHATHIA:
- aTh CHCTEMaTU3MPOBAHHbIC HAy4yHbIC 3HAHMS 10 JUCLUIUIMHE, AKIIEHTUPOBaTh BHUMAaHHE Ha
HauboJIee CJI0KHBIX BOMPOCAX AUCIUTUTAHBL,




- CTUMYJIMPOBaTh AKTUBHYIO [I03HABATENIbHYIO JAEATEIbHOCTh OOYYaIOUIMXCS, CIIOCOOCTBOBAThH
(hOpPMHUPOBAHHIO UX TBOPUYECKOTO MBIILICHHS.

IIpakTnuyeckue 3ausiTus. Lleny npakTHYeCKUX 3aHATHH:

-COBEPIICHCTBOBATh YMEHUS M HABBIKH PEILICHUS MPAKTHUECKUX 33/1au.

['maBHBIM coJiepKaHUEM 3TOTO BUIa YUEOHBIX 3aHATHUM SBISIETCS paboOTa Ka)XI0ro 00y4JaroIerocs mno
OBJIAJICHUIO TIPAKTHYECKUMHU YMECHHUSIMH U HaBBIKAMH MPOGECCHOHATLHOMN IS TETBHOCTH.

KoncynbTanum (Tekyias KOHCYIbTAIMs, HAKaHYHE 3auema) SBIeTcsl OMHOU U3 GopM PYKOBOACTBA
yueOHOI paboToli OOydarommxcs W OKa3aHWsS MM TIOMOIIM B CaMOCTOSITEIbHOM H3YYEHHH Marepuaia
JUCIUIUINHBL, B IMKBUJAIMHA UMEIOIINXCS TPOOETOB B 3HAHUSIX, 3a/I0JDKEHHOCTEH MO TEKYILIUM 3aHATHUSIM, B
MIOJITOTOBKE MUCEMEHHBIX paboT (MIPOEKTOB).

Tekymiye KOHCYNbTalluM MPOBOMASATCS MpenojaBaTesieM, BEAYIIUM 3aHSATHA B y4eOHOI rpymre,
Hay4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIyaJIbHBIN, TAK U TPYIIIOBOM XapaKTep.

CamocTosiTeJibHAsE padoTa o0y4yaloUIMXCsl HAllpaBlieHa Ha yIIyOJCHHE M 3aKpeIICHUE 3HAHWH,
MOJyYEHHBIX HA JIEKIUSAX M JAPYIHX 3aHATUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIHOTO AKTHBHOTO
MPUOOPETEHUsT HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIMM Y4eOHBIM 3aHATHIM U
MIPOMEXKYTOYHOMY KOHTPOJTIO.

6. OUEHOYHBIE CPEJACTBA JJISI TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTU,

MPOMEXYTOYHOM ATTECTAIIMA IO UTOT'AM OCBOEHUW S JUCIATLTAHBI

6.1. OueHoOYHBIE CPECTBA VISl CAMOCTOSITEIbHON PA0OTHI M TEKYLIEr0o KOHTPOJIS
ycrneBaeMocTH

Paznen 1. UncinenHnbie MeTOAbI JTMHEHHOM aJIreOpbI

1. Kakue meronbl oTHOCSTCS K IpsAMbIM MeToaM petieHust CJIAY ¢ n HeusBecTHbIMU?
2. Kakue wMeronsl oTHOCATCS K npuOmmkeHHbIM MertogaMm pemeHuss CJIAY ¢ n
HEU3BECTHHIMU?
3. B uewm 3akmrouaercs cyth Metona Kopnana-I'aycca nnst pemenust CJIAY?
4. B uem paznuumne MeTOI0B JIEBOM M MPABOM MPOTOHKH?
S. Kak HaiiTu onpenenurens kBagpaTHoU MaTpuibl MeTogoM LU-pa3noxenuit?
Pa3nea 2. UHTEepnoJiMpoBaHNe 1 HHTETPUPOBaHUe QyHKIUH
1. UYem anmpokcuManus OTJInYaeTcs OT UHTEPIOSLUH?
2 YeM paznuyatorcs 1-s1 u 2-1 popmynsl HeroToHa?
3. W3 xakux cooOpaxeHni BhIBeZICHA (hOpMYyJIa Tpareuii YUCICHHOTO HHTETPUPOBAHUS?
4 VHTEpNONSIMOHHBIM  MOJIMHOM  KaKOW CTENEHM HCIONB3YeTCs Ul MOCTPOEHUS
KBazpaTypHoi popmynsl Cumiicona?
S. CyTb MeTO/1a HAUMEHBIINX KBAIPATOB?
Pazgen 3. Pemenne cucreM HeJIMHEHbIX YPaBHEHUH U CHCTEM YPaBHEHU
1. Ha3nauenue 3Tana penieHust «OTAEIEHUE KOPHEN.
2. Wnes merona neneHns oTpeska MoIoJiaM PEeleHUs CKAISIPHOTO YPaBHEHMSL.
3. Wnes MmeToma mpocToil UTeparuu.
4. Ycnosus cxogqumoctu meroga HeroToHa.
5. VYcnoBus CXOIUMOCTH METO/1a MMPOCTBIX UTEPALMN JIJIs1 CACTEM YPABHEHMI?
Paspnen 4. Uncsennbie MeToabl pemieHus 11 depeHIHAIBHbIX YPABHEHU
1. Wnes merona Ditnepa pemenus 3anaun Kommu 11t 00bIKkHOBeHHOTO AU depeHnanbHoro
ypaBHEHUsA?
2. WUnes wmeroma Pynre-Kyrra pemenus 3amaun Komm  1yii OOBIKHOBEHHOTO

nudepeHIaIbHOTO YpaBHEHUs?

Yto Takoe MopsAaoK anmpokcuMaiuu aud@epeHuaibHoro oneparopa pa3HOCTHBIM?

4, Kakoe ypaBHenue HaszpiBaeTcsi auddepeHIManbHbIM  YpaBHEHHEM B YaCTHBIX
IIPOU3BOIHBIX?

5. SIBHAs ¥ HEABHAsI CXEMBI I YPaBHEHUHN TETIONPOBOIHOCTH.

W



6.2. OneHOYHbIE CPeACTBA /sl MPOBeeHUsI MPOMEKYTOUHOM aTTecTaluu (3a4eTa)
6.2.1. IpuMepHbIii NepeyeHb BONPOCOB/3a/1aHMIl K 3a4eTy (110 AUCHMILINHE):
Mertonpb! ["aycca-Kopnana pemenust CJIAY.
Meton LU-paznoxenuil.
Haxoxnenue onpenenurens Meronom LU-paznoxeHuil.
Haxoxnenne obpaTaoit Mmatpuiisl MeToioM LU-pa3noxeHwuii.
Merton kBagpatHoro kopHs pemenus CJIAY.
Metop JlaHnIEBCKOTO.
CTeneHHou METO/I.
NHTtepnionauuonHbii MHOTOWIEH Jlarpanika.
WNuTeprnonsiiuonHsiii MHOTOWIeH HptoToHa (1-ast hopmyra).
. MaTeprionsimnonHbiii MHOTOWIeH HbroTOHA (2-251 popmyna).
. UHTepnionupoBanue criaitHamMu.
. KBanparypnas gpopmyna.
. KBanparypnas popmyna tpanemuii.
. KBagpatypnas ¢popmyna Cumricona.
. KBanparypuas popmyna [aycca.
. OTnenenue KopHeH HEIMHEHHOTO CKAJIIPHOTO YPAaBHEHUS.
. Meroa TMXOTOMHUH.
. Meron xopa.
. Meroa kacaTenbHBIX.
. Meron cekyiux.
. KomMOuHMpOBaHHBI METO XOpI-KacaTeIbHbIX.
. MeTo npoCThIX UTEpALUIA.
. MeTon npocThIX UTepanyii Juisl pEIIeHNs] HEJIMHENHBIX CUCTEM YPaBHEHUH.
. Meron HeroToHa ni1s pelIeHNs HEIIMHEWHBIX CUCTEM YPaBHEHHM.
. YCi10BUS CXOOUMOCTH METOA MPOCTHIX UTEPALIUN.
. Meron pasnoxeHus B psaj pemieHus 3anaun Komm.
. Meton Diinepa pemenus 3agaun Komu.
. Meron XsroHa pemenus 3agaun Komm.
. 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 pemenns 3anaun Jupuxie nis ypaBuenus [lyaccona.
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6.2.2. IpuMepHbIe TeCTOBBIE 3aJaHUS K 3a4eTy
Bapuanr 1

Ne Bomnpoc BapuaHntbl oTBeTa

s pysakiuu (X1, X2.Xs) BBIUKCIIEHO . (14,75; 15,25)
3HayeHue 4=15 u oTHOCUTEIbHAA . (14,55; 15,45)
1. | morpemnocTh 6=0.03 NcTunHOE . (12; 18)

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

A WN PR




Bomnpoc

BapuaunThl oTBeTa

AOcoroTHas MOTPCIIHOCTD BBIYMCIICHHI
9TO:

1. TOYHOCTH BHIYHMCIICHUS

2. pa3HOCTh MEX]y 3HAYCHUEM BEIIMYHMHBI U €€
NpUOJIKEHUEM

3. abcooTHas BEIMYMHA PA3HOCTU MEXKIY

2 3HAYCHUEM BBIYHCIISICMON BEIMYHHBI U €€
MPUOJIMKCHHBIM 3HAYCHUEM
4. OTKJIOHEHHE PUOIMKEHHOTO 3HAYCHUS
BEJTMYHHEI OT €€ HCTUHHOTO 3HAYCHUS
OTHOCHTEbHAS TIOTPEIIHOCTD 1. pesynbraT JeieHUs IBYX 3HAUYCHUI BHIYUCICHUS
BBIUUCIICHHUI 3TO: 2. OTHOIICHHE JABYX MPHOIMKEHHBIX 3HAYCHU I
3 BBIYHMCIISIEMON BETMYHHBI
' 3. OTHOIIEHHUE a0COITIOTHOM MOTPEITHOCTH
BBIYMCIICHUI K HICTHHHOMY 3HAYCHHIO
4. TOYHOCTH BBIYUCIICHHS
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, 4, 0,1
- | Ax2=0,2, AX3=0,3. [Ipu 3THX yCIOBUSIX
a0COJTFOTHASI IOTPEITHOCTh HE MOXKET
OBITh MCHBIIIC ...
WHTepnonsSiMoHHbII MHOTOWICH 1. P(x) =10 + (x-3) + 2(x-3) (x-4)
HeroToHa BTOpOTO MOpsIIKa st 2. P(x) =6 + 3(x-3) + 0.5(x-3) (x-4)
bynkun Y = f(X), 3aganHoi Tadbmuen 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]
4x3 + X% + X - 3=0 IpUHATIEKHUT 2. [-1; O]
6. | unrepBany ... 3. [0; 0,5]
4. [1; 1,5]
Kopens ypaBHeHUS X? - 5=0 oTmeNeH Ha 1. 2,15
uHTepBaine [ 2; 3]. Pesynprar yrounenust | 2. 2,21
KopHs MeToioM Herotona (kacarenprbix) | 3. 2,33
7. | Ha TIEpBOI UTEPAITUH, BEIYUCIICHHBIH C 4. 2,43

TOYHOCTBIO A0 ABYX 3HAKOB IIOCIIE
3aIsTOM, PABEH ...




IIOCICI0OBATCIBHOT'O BLI60pa
IMPOMCIKYTKOB ... , Hd KOTOPBIX OCTACTCA
HUCTUHHOC 3HAYCHNEC KOPHA.

Ne Bomnpoc BapuaHnTtbl oTBeTa
CocraBHas popMyIa CpeHIX b—ag
0 6 1. 1~=— Z f(x)
PAMOYTOJIBHUKOB ISl IPUOIMKEHHOTO n & i
BBIUMCIICHUS ONPEICIICHHOTO HHTETpalia h o1
b
2. Il=—|f(@+f(b)+2> f(x
|:If(X)dXI/IM€eTBI/II[... 2{ @)+ 1) ; ( ')}
¢ b—a
8. 3. I= n Z f((x4+x)/2)
i=1
h
4, Izg[f(a)+f(b)+
+4-Lf(x)+ () +...+ F (X, )}+
+2-{f (%) + F(x,)+...+ T (X, ,)}H
[Ipu npubIMKEHHOM BBIUNCIECHUN 1. oTpe3kom npsMOii, IPOXOAIIEH Yepe3 TOUKY
WHTETpajga METOJIOM JIEBBIX (Xi+1; Yi+1) mapauIeibHO OCH abCIuce
MPSIMOYTOJIBHUKOB Ha KaXKI0M 2. OTPE3KOM IPSIMOH, MPOXOISIIEH Yepe3 TOUKy
g | YACTHYHOM MPOMEKYTKE [Xi ; Xi+1] (Xi; i) mapamiebHO OCH abCIuce
" | rpaduk moabIHTErpaIbHON QyHKIIUK 3. OTpE3KOM MPSIMOH, MPOXOISAIIEH yepe3 TOUKN
3aMeHsIeTCS ... (Xi; Vi) 1 (Xi+1; Vie1)
4. gacTpio MapaboJIbl, MPOXOIAIICH Yepe3 TOUKH
(Xi; yi), (Xi+1; yi+1) u (Xi+2; yi+2)
OneHKa IOrpemrHOCTA COCTaBHOM 1 M (b—a) h
(dbopMyIIbI Tpareuui paBHa ... ' 1
2. M, (b-2a) h?
10. _
3. M, (b-3) h?
24
4. M, (b-2a) h*
180
C tounoctbsio 10 0,01 BEMMHUCIUTE 1. 1,80
5 4 2. 3,59
Iz—l dX MeTomoM IeBBIX 3. 281
TRE X"+ 4, 4,80
" | IpSAMOYT'OJILHUKOB, pa3JicIuB
MIPOMEXYTOK MHTETPUPOBAHUS HA JIBE
9acTH.
Kopens ypaBreHns X2 - 12 = 0 oT/ieneH 1. wma orpeske [0; 8] Her KopHeit
Ha otpeske [0; 8]. Tpu ureparuu metona | 2. [0; 4], [2;4] [3; 4]
MOJIOBUHHOTO JiejieHus, ucronb3dyemoro | 3. [0; 4], [2; 4], [2; 3]
12 | TPH yTOUHEHHH KOPHS, TpeOyroT 4. [4; 8], [6; 8], [6; 7]




Ne Bomnpoc BapuaHnTtbl oTBeTa
3anana tabnuunas pynkmus Yy, = f(x): | 1. 8,66
Xi 3 |2 |1 g iég
i 4 8 9 ' '
r 4. 16,3
13. | Torzaa onpeneneHHbIi HHTETPal OTOM
GbyHKIMY B mpefenax ot -3 10 -1,
BBIYMCIICHHBIN 110 TIPOCTOM hopMyIie
merona CumricoHa ¢ marom h=1
paBeH...
Cucrema uHeiHBIX ypaBHeHHH AX=b ¢ 1. detA=1
KBaJ[paTHOW MaTpuleii A numeer 2. detA<0
14. | eaquHCTBEHHOE pEIIEHHUE, ECIU €€ 3. det A£0
OIPEICTUTENb ... 4. detA>0
Jns pemieHus CUCTEM JIMHEMHBIX 1. Taycca.
ypaBHEHHI IPUMEHSIOT UTEPAIUOHHBIC 2. TIpocThIX uTeparmii.
15. | meTom®I ... 3. 3engens.
4. Bephno 2 u 3.
OtHocutenbHbie TorpemHoctr 0a=0,003, | 1. 0,009
0b=0,002, 6¢=0,004. KakoBa oreHka 2. 0,004
OTHOCHUTENIbHOM MOTPEMIHOCTH PyHKIUU | 3. 0,8*108
f(a, b, c)=a*b*c ? 4. 0,007
16.
WHTepnonsiMoHHbIi MHOTOUICH 1. 2(x-1) - (3/2)(x-3)
JlarpaH)ka IOCTPOSHHBIH MO0 TOUYKaM 2. 2,5(x-1) - (x-3)
17 (x1, y)=(1, 2), (X2, y2)=(3, 5) : 3. 2(x-1) +(3/2) (x-3)
' 4. 2(x-1) - 5(x-3)
Uemy paBHA LIEHTpalbHAS Pa3HOCTHAS 1. -3
MIPOM3BOIHAS B TOUKE X=2, €CIIN 2. -2
18, | M3BECTHBI 3HAUCHHS f(0)=4, f(2)=6, 3.0
" f(4)=47 4. 2
dopmyna 1. Ha3pIBaeTCS MHTEPHOISAIMOHHON GOPMYIIOi
n n (X —X. ) Hrrorona
P, (X) = z Yi H : 2. Ha3bIBAETCS MHTEPIOISAIUOHHON HOPMYIIOi
19 =0 o K X Yebblmepa
' 3. Ha3bIBACTCS WHTEPIIOISIIMOHHBIM MTOJIMHOMOM
Jlarpanxa
4. Ha3pIBaeTCsA MHTEPHOSILMOHHON (PopmMyItoit

CtupnuHra




Ne Bomnpoc BapuaHnTtbl oTBeTa
WHTEepnosIMOHHBIM MHOTOYWICHOM n n ( )
Herorona HassBaoT GopMyIry 1. R (X) = Z (—)
i=0 j=0, j#i
n n
2. by (x=x,)
20. Y yl((X _X'))
n n
3. P !
n ( ; Yi H (—X)
P.(x) = f(x0)+(x—x0) f (X, X)) +...
(X=X (X =X%) oo (X=X ) T (X Xy ey X))
Bapuanr 2
Ne Bompoc BapuaHnThl oTBeTa
s pynkuuu 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. UcturHOEC 3. (6,46; 6,59)
" | 3HaYeHHE PYHKIMU TIPHHAIICIKUT 4. (6,3;6,7)
HHTEpBAINY . . .
AOCOIIOTHAS TOTPEITHOCT BBIYMCACHUH | 1. TOYHOCTH BBIYMCIICHUS
3TO: 2. pa3HOCTh MEXIy 3HAUCHHEM BEIIMYMHBI U €€
npuOIIMKEHUEM
3. abCoJIOTHAs BEIMYMHA PA3HOCTH MEKIY
2. 3HAYCHHUEM BBIYHMCIISICMON BEJIUYUHBI U €€
NpUOJIMKEHHBIM 3HAYCHUEM
4. OTKIOHEHHE MPUOIMHKECHHOTO 3HAYCHUS
BEJIMYMHBI OT €€ UICTUHHOTO 3HAYCHUS
OTHOCHTEJIbHAS IOTPEIIHOCTD 1. pe3ynbraT JeNeHUS IBYX 3HAUCHUI BHIYUCICHUS
BBIUHCIICHUI 3TO: 2. OTHOIIIEHHUE JIBYX MPUOIMKEHHBIX 3HAYCHHUN
BBIYMCIISIEMON BETMYHHBI
3 3. OTHOIIIEHHE a0COTFOTHOM MOTPEITHOCTH
BBIYMCIICHUI K MICTHHHOMY 3HAYCHHIO
4. TOYHOCTbH BBIYUCIICHHS
Jl1 apryMeHTOB BBIUNCIISEMON 1. -0,7
anrebpandyeckoit GyHKIUu f(X1;X2;X3)= 2. 0,7
X1-X2-X3 N3BECTHBI A0COIIOTHEIE 3. 0,11
4 | morpemHoCTH Ax=0,2, Ax2=0,5, 4, 0,5
" | AXs=0,4. TIpu 3THX yCIOBUSIX
a0COJTIOTHASI TIOTPEITHOCTh HE MOYKET
OBITH MEHBIIIE ...
NHTepnonsIuOHHBI MHOTOUJIEH 1. P(x) =10+ (x-1)+ 2(x-1) (x-2)
HeroToHa BTOpOTO MOpSIIKA /IS 2. P(x) =10+ (x-1)+ (x-1) (x-2)
¢byukuuu Yy = f(X), 3ananHoi Tabnunei 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 BUJ ...




Tpaneuuii, pa3aeauB IPOMEKXYTOK
WHTETPUPOBAHUS HA JIBE YaCTH.

Ne Bomnpoc BapuaHntbl oTBeTa
JleliCTBUTENbHBIN KOPECHD YPABHCHHS 1. [1; 1,5]
5x* - 6 =0 npunamnexut unTepBany ... | 2. [-1; 0]
6. 3. [0; 1]
4. [2; 3]
Kopens ypaBuenus X2-10=0 otnenen na | 1. 3,20
untepsaie [3; 4]. Pesynbrar yrounenus | 2. 3,25
7 | KOpHA MeTOsIOM HrroTona (kacarenbubix) | 3. 3,30
" | mocie nepBoii uteparuu (Xo=4), 4. 3,35
BBIUUCIICHHBIN C TOYHOCTBIO JI0 IBYX
3HAKOB IOCJIC 3aISITON, PABEH ...
CocraBHast popMyJia Tpanenui s —ag
Coctasias Gopuyia tpaneiuii x 1122723 1 (x)
PHUOIMIKEHHOTO BBIYMCIICHHUS n &
) =
n-1
omnpejaeneHHoro uurerpana | = I f (x)dx 2 I~ E fla)+ fF (D) +23 f(x
a x| @ 23 )
HUMEET BU]T ... b_ad
8 3. 1= — > (%, +%)/2)
i=1
h
4. Izg[f(a)+f(b)+
+4-LF(x )+ FO)+.. 4+ F(X, )3+
+2-{f (%) + F (X)) +...+ (X, )}
[Tpu npuOIMKEHHOM BBIYUCIICHUH 1. oTpe3KoM MpsSIMOii, MPOXOASAIICH Yepe3 TOUKY
MHTErpajga METOOM MPaBbIX (Xi+1; Yi+1) mapaIeabHO OCH abCITHCC
MPSIMOYTOJIBHUKOB Ha KaXKIOM 2. OTPEe3KOM MPSMOM, MPOXOJISIIEH yepe3 TOUKy
YaCTUYHOM MPOMEKYTKE [Xi | Xi+1] (Xi; Yi) mapasIebHO OCH a0CITUCC
9. | rpaduk moabIHTErpATbHOMN HYHKITHH 3. OTpe3KOM MPSIMOH, MPOXOJISIIEH Yepe3 TOUKH
3aMEHSIETCS ... (Xi: Yi) 1 (Xi+1: Yis1)
4. YacThO MapadoJIbl, MPOXOIAIICH Yepe3 TOUKH
(Xi; yi), (Xi+1; yi+1) u (Xi+2: Yi+2)
OreHKa OTrpemHOCTA COCTaBHOM (b—a)
1. M h
dbopmysel CUMIICOHA paBHa ... )
2. M, (b-2a) h?
12
10. -
3 M, =
24
(b B a) h4
4
180
C tounoctsio 10 0,01 BEMMHUCIATE 1. 0,99
2 2. 1,28
——dx meTogom 3. 0,95
11. | o X+l 4. 1,17




Bomnpoc

BapuaHnThl oTBeTa

Kopens ypaBHeHns X° - 7 = 0 OT/ie/IeH Ha
orpeske [0; 8]. Tpu ureparuu metoia

1.
2.

Ha otpeske [0; 8] Her KopHeit

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

IOJIOBHHHOTO AeniecHus, ucronssyemoro | 3. [0; 4], [2; 4], [2; 3]
19 | TIPM YTOUHCHHH KODHS, TpeOyIoT 4. [4; 8], [6; 8], [6; 7]
" | mocienoBaTeIbHOTO BHIOOPA
MPOMEKYTKOB ... , Ha KOTOPBIX OCTaeTCsI
WCTHHHOE 3HAYCHUE KOPHSI.
3anana tabnuunas pyukumst Yy, = f(x): | 1. 8,66
X 1 2 3 é iéz
Yi 10 11 14 4 173
13. | Torna onpenenenuplii HHTErpan 3Tok
¢bynkuuu B mpeaenax ot 1 go 3,
BBIUUCIICHHBIHN 110 TIPOCTOM (hopmyIie
merona CumricoHa ¢ marom h=1
paBeH...
Cucrema nuHeiHbIX ypaBHenuit Ax=b ¢ | 1. det A=1
KBaJ[paTHOW MaTpuleii A nmeer 2. detA<0
14. | eaquHCTBEHHOE pEIIEHHUE, ECIIU €€ 3. det A£0
OIPEICTUTENb ... 4. detA>0
Jns pemieHus CUCTEM JTMHEUHBIX 1. Taycca
15 ypaBHCHHI IPUMEHSIOT UTepaionnbie | 2. TIpocThix uteparmii
" | METOZHI ... 3. Beiimens
4. Bepno2mu3
OtHocurenbHbIe IorpemHocty da=0,001, | 1. 0,001
0b6=0,002, 6¢=0,004. KakoBa o1eHka 2. 0,004
OTHOCHUTENBHO# TorpentHoctd Gyuxmuu | 3. 0,8%108
f(a, b, ¢) = a*b*c 4. 0,007
16.
WHTEepnoNsSIMOHHBII MHOTOWICH 1. 2(x-2) - (3/2)(x-4)
Jlarpansxa IOCTPOEHHBIH MO 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 IIEHTpaIbHAs Pa3HOCTHAS 1. -3
MPOU3BOHAS B TOUKE X=2, €CIn 2. -2
18. | usBectunl 3nauenus f(0)=8, f(2)=6, 3. 0
f(4)=0? 4. 2
dopmyna 1. unTepnomsunoHHOM hopmysoi Yebbimera
P.(X) = (X)) +(X—=%,) F(Xg, %) +... 2. WHTEpHoJsAIuoHHOW Gopmynoit HeroToHa
19. e (X=X ) (X=X (X=X, ) F (X, %oy X,) | 3+ MHTEPIONSLMOHHBIM mOnuHOMOM Jlarpanika
4. wuHTepnoisIUOoHHON (hopmysoi CTupiuHra

Ha3bIBACTCA. ..




Ne Bomnpoc BapuaHntbl oTBeTa
WHTEepnOSIIMOHHBIM TOJTUHOMOM x )
Jlarpamka Ha3bIBaIOT HOpMYITy: ) ZY. H (m
j=0, ]¢I
2, " )
20, Zl: Jlf:[“ (X % )
n n X
3 R()=2y H
i=1 =0 X
LIS H
i=1 =0
Bapuanr 3
Ne Bomnpoc BapuanThl oTBeTa
Jlnst pyskimu f(x1,x2.x3) BEIYKCICHO 1. (7,98; 8,02)
3HaueHne A=8 1 OTHOCUTEJIbHAS 2. (7,16; 8,84)
1 norpentHocTs 6=0.02. McturHOE 3. (7,84;8,16)
" | 3HaueHHe QYHKIMH TPUHAICKUT 4. (6; 10)
WUHTEpBAIY . . .
AOCOIIIOTHAS TIOTPEITHOCT BBIYUCICHHH | 1. TOYHOCTH BBIYMCIICHUS
3TO: 2. Pa3HOCTh MEXJy 3HAYCHUEM BEIIMYHMHBI U €€
pUOJIKEHUEM
3. a0coJrOTHAs BEJIMYMHA PA3HOCTH MEKIY
2. 3HAYCHHUEM BBIYHCIISICMON BEJIUYMHBI U €€
MPHUOJIMKEHHBIM 3HAYCHUEM
4. OTKJIOHEHHE MPUOIMKEHHOTO 3HAYCHUS
BEJIMYUHBI OT €€ UCTHHHOTO 3HAYCHUS
OTHOCHUTEbHAS TIOTPEITHOCTh 1. pe3ynbTaT JCJICHUS IBYX 3HAUCHHUI BHIYUCICHUS
BBIUUCIICHUI 3TO: 2. OTHOIIEHHE JBYX MPHUOIMKEHHBIX 3HAYCHUH
BBIUUCIIIEMON BEITMYMHBI
3. 3. oTHomIeHue a0CONOTHOM MOTPEITHOCTH
BBIUUCIICHUI K HICTHHHOMY 3HAUYCHHUIO
4. TOYHOCTbH BHIYUCIICHHUS
JU1 apryMeHTOB BBIUUCIISIEMON 1. 0,07
anreopanyeckoit pynkunu f(Xi;Xz;%s)=x1 | 2. 0,01
- X2 + X3 U3BECTHBI A0COJIFOTHEIE 3. 0,04
4 norpemHocTH AX;=0,01, Ax2=0,03, 4. 0,08
" | AXs=0,04. ITpu 3THX YCIOBHSX
a0COJTIOTHASI TIOTPEIITHOCTh HE MOYKET
OBITh MEHBIIIE ...
NHTepnonsIMOHHBI 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)
¢byukuun Yy = f(X), 3ananHoi Tabnunei 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 BH]] ...




Bomnpoc

BapuaunThl oTBeTa

JleliCTBUTENbHBIN KOPECHD YPABHCHHS 1. [0,5; 1]
XX+ 2x2+3x-10=0 2. [-1; 0]
6. | mpuHAUIEKHUT HHTEPBAIY ... 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 METOI0M 3. 2,29
7. | HproroHa (KacaTeibHbIX) Ha IIEPBO 4. 2,56
urepaunu (Xo=4), BBIYMCIEHHBIN ¢
TOYHOCTBIO 10 OJTHOTO 3HAKa MOCIIe
3aTON, PABEH ...
CocraBHas Gpopmyia napados ams —ag
Coct bopmyrna mapabo 1 L 23" £ (x)
PUOITNKEHHOTO BHIUHCICHHUS n & i
X -
OIPCACIICHHOI'O NHTETpajia | = I f (X)dX 2. |~ E|: f (a) + f (b) + 2nz_1: f (X):|
a 2 i= I
uMeeT BUJ ... b_ad
8. 3. I= n Z f((x+x)/2)
i=1
h
4. Izg[f(a)+f(b)+
+4-{f(x)+ () +...+ (X, )}+
+2-{F (%) + F(x,)+...+ T (X, ,)}H
[Ipu npubIMKEHHOM BBIUNCICHUH 1. oTpe3koMm mpsMOii, IPOXOAIIEH Yepe3 TOUKY
MHTErpajga MEeTOJI0M CPEIHUX (Xi+1; Yi+1) mapaienbHO OCH a0CIHCC
MPSIMOYTOJIBHUKOB Ha KaXKI0M 2. OTPE3KOM IPSIMOH, MPOXOISIIEH Yepe3 TOUKyY
YaCTUYHOM MPOMEXKYTKE [Xi ; Xi+1] (i; Yi) mapasienbHO ocH adcIHce
9. | rpaduk MOABIHTErPATBHON (QYHKIIUH 3. OTpe3KOM MPSIMOH, MPOXOJIAIIEH Yepe3 TOUKU
3aMeHseTcs ... (Xi: Vi) 1 (Xis1: Yie1)
4. d4acTblo napaloJibl, MPOXOAAIIEH uepe3 TOUKU
(Xi; yi), (Xi+1; yi+1) u (Xi+2; yi+2)
O1eHKa MOTPENIHOCTH COCTaBHOM (b—a)
1. M h
dhopmynel CuMIicOHA paBHA ... 1
2. M, (b-2a) h?
12
10. _
3. M, (b-2a) h?
24
v, 0=

180




Ne Bomnpoc BapuaHnTtbl oTBeTa
C Toynocthio 10 0,01 BEIUKUCIUTE 1. 1,80
4 2. 3,59
j >— UX MeToz10M NTeBBIX 3. 281
TR 4. 480
MPSIMOYTOJIBHUKOB, Pa3/ICITUB
MIPOMEKYTOK HHTEIPUPOBAHHS Ha JIBE
9acTH.
Kopenb ypaBreHns X2 - 15 = 0 oreneH 1. wma orpeske [0; 8] Her KopHEit
Ha otpeske [0; 8]. Tpu ureparuu metoga | 2. [0; 4], [2;4] [3; 4]
MIOJIOBHHHOTO AenieHus, ucronssyemoro | 3. [0; 4], [2; 4], [2; 3]
19 | TIPM YTOUHCHHH KODHS, TpeOyIoT 4. [4; 8], [6; 8], [6; 7]
" | mocneI0BaTeIbHOrO BhIOOpa
MIPOMEXKYTKOB ... , HA KOTOPBIX OCTAeTCs
WUCTHHHOE 3HAYCHUE KOPHSI.
3anana tabnuunas pyukous Y, = f(x): [ 1. 39
2. 13
Xi 3 2 5 ]|3 28
yi 5 6 10 | |4 38
13. Torna onpeaeneHHblii UHTErpaj 3TOU
GbyHKIMY B mpezenax ot -3 a0 -1,
BBIYMCIICHHBIN 110 TIPOCTOM hopmyIie
merona Cumricona ¢ marom h=1
paBeH...
Cucrema nuHEHHBIX ypaBHeHUI AX=b ¢ 1. detA=1
KBaJipaTHOU MaTpuliel A nmeer 2. detA<0
14. | emuHCTBEHHOE PENIEHHE, ECITH €€ 3. det A0
OTIPEICITUTENb ... 4. detA>0
Jlis perieHus: CUCTEM JIMHENHBIX 1. Taycca
YPaBHEHUH IPUMEHSIOT UTEPALUOHHBIE 2. TIpocTeIx uTeparnmii
15. | meTOABI ... 3. 3edgens
4. Bepno2u3
OtHocurenbHbIe IorpemHocty da=0,003, | 1. 0,001
0b6=0,005, 6¢=0,004. KakoBa o1eHka 2. 0,012
16. | oTHOCHTENBHOI morpemHocTH pyrknumu | 3. 0,8*10-8
f(a,b,c)=a/(b*c) 4. 0,009
NHTepnonsIuOHHBI MHOTOUIEH 1. 2(x-2) - (3/2)(x-4)
Jlarpan)ka IOCTPOCHHBIH IO TOUYKaM 2. 2,5(x-2) - (x-4)
17. | (x1, y1)=(2, 4), (x2, y2)=(4, 8) 3. 4(x-2) - 2 (x-4)
4. 2(x-2) - 5(x-4)




Ne Bomnpoc BapuaHnTtbl oTBeTa
Uemy paBHA LEHTpaJIbHAS Pa3HOCTHAS 1. -3
MPOU3BOIHAS B TOUKE X=4, eciu 2. -2
n3BecTHBI 3HaueHus f(2)=3, f(4)=8, 3.0
18.
f(6)=7? 4. 1
dopmyna 1. Ha3bIBaeTCs HHTEPHOJALMOHHON (HOPMYJIION
n n (X —X. ) HreroTrona
j . .
P, (X) = z Yi H 2. Ha3bIBAaETCSl MHTEPIOALUOHHON HOpMYIIOit
19 =0 o K X YeOpImeBa
' 3. Ha3bIBACTCS MHTEPIOIAIMOHHBIM TOJIMHOMOM
Jlarpanxa
4. Ha3bpIBaeTCs UHTEPHOSAIMOHHON Qopmyron
Crupnunra
NHTepnoisiiimOHHBIM TOJIMHOMOM n (x —X; )
Jlarpansxa Ha3bIBarOT GOPMYIY: 1. R (X) = Z Yi- H
i=0 j=0, j#i Xi XJ
2 P(X):i : Y. (X_Xi)
20 " i=L j0,i%] I (Xj =X )
3 P(X):iy. ; (X_X')
" i-1 Ij=0 X; =X
3 (X=X
4 IDn (X) = z yi + ( : )
i1 =0 \Xj = X;

6.3. Onucanue nMoka3areJieil 1 KpUTepHeB KOHTPOJISI yCIIEBAEMOCTH, ONIMCAHUE

IIKAaJ OIICHUBAaHUA
6.3.1. Kputepuu o11eHOK MPOME:KYTOYHOI aTTecTanuu (3a4er)

Onenka

Onucanne

[Mocemenne 6omee 50 % JIEKIMOHHBIX U MPAKTUYECKUX 3aHSATHIA; CTYACHT TBEPJIO
3HaeT MaTepuall, FPaMOTHO U 110 CYIECTBY M3JIaraeT €ro, He NOIyCKas

3auTeHo CYHICCTBECHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC; BCC NPECAYCMOTPCHHBIC

HpOFpaMMOfI O6y‘leHI/I${ 3aJaHHts BBIIIOJIHCHBI, KAYECTBO WX BBIIIOJIHCHHA
JOCTAaTOYHO BBICOKOC.

[Tocemenne meree 50 % TEKIMMOHHBIX U MTPAKTUICCKUX 3aHATHI; CTYIEHT HE
3HAeT 3HAYUTEBHON YacTH MaTepuaa, JOIyCKaeT CylEeCTBCHHbBIC ONIMOKY B

He 3auteno OTBETax Ha BOMPOCHI; OONBIIMHCTBO MPEIyCMOTPEHHBIX TPOrPaMMO 00y4IeHUS

SaHaHI/Iﬁ HE BBIIIOJIHEHO, KAY€CTBO HMX BBINIOJHCHUA OLICHCHO YHCIIOM 6aHHOB,
OJIU3KUM K MHUHHUMAJIbHOMY.

Ilpumepnasa wkana oyeHusanus 3HAHUIL 8 mecmosoil popme:

KoanyecTBO NpaBHUIbHBIX 0TBETOB, %o Ouenka
0-49 He 3aureno

50-65 3auTeHo

66-85 3auTeHo

86-100 3auTeHo




7. YYEBHO-METOJUYECKOE U UHO®OPMALIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

7.1. Pexomenayemas JuTeparypa

7.1.1. OcHoBHasI AUTEpPaTypa

1. IMantuna, W. B. BerunciourenbHas Marematvka [DiIeKTpoHHBIH pecypc] : yueOnmk / U. B.
[Tantuna, A. B. CuHYYKOB. - 2-¢ u3., nepepad. u goi. - M.: MOITY Cuneprus, 2012. - 176 c.
http:// bookread2.php?book=451160znanium.com/

2. Yucnennbie Metozsl. [Ipaktukym : yue6. mocodue / A.B. ITantenees, U.A. Kyapssuesa. — M.:
NH®PA-M, 2017. - 512 c. http://znanium.com/catalog.php?bookinfo=652316

3. UncneHHble METOJIBI B MaTeMaTHYecKoM MojenupoBanun: Y4. noc./ H.I1. CaBenkoBa u mp. - 2
u3a., ucn. u gom. - M.: APTAMAK-MEJIMA: UHOPA-M, 2014. - 176 c.
http://znanium.com/catalog.php?bookinfo=455188

4. BepxOunkuii B.M. OcHOBBEI 4YMCICHHBIX MeToAoB. — M.: Beicm. mk.,2002. — 840 c.
https://search.rsl.ru/ru/record/01004255861

7.1.2. lonoaHuTEIbHAS JIUTEPATYypa

1. KonymaeB B.JI. UucnenHbsie MeTOBI U IporpaMmupoBanue : yued. mocodue / B.J[. Konmgaes ; mox
pen. mpod. JLI'. INarapunoit. — M. : U] « DOPYM» : UH®PA-M, 2017. - 336 c.
http://znanium.com/catalog.php?bookinfo=672965

2. 3amuzusk, B. E. Teopus u npakTrka Mo BBIYUCIUTEIBHON MaTeMaTHKE [ DJIEKTPOHHBINA pecypc] :
yae0. mocobue / B. E. 3amusnsk, I'. . lllenanosckas. - Kpacuosipck : Cub. denep. yu-1, 2012. - 174 c.
http://znanium.com/bookread2.php?book=441232

3. DKOHOMHKO-MaTeMaTHYECKUE METOJBI B MpUMEpax W 3amadax: Yued. moc. / A.H.I'apmar,
N.B.Opnosa, H.B.Konuesas u np.; Ilon pen. A.H.I'apmama - M.: Bys. yu.: HUIl UHOPA-M, 2014 -
416c¢. http://znanium.com/catalog.php?bookinfo=416547

7.1.3. Y4eOHO-MeTOoAnYEeCKOoe o0ecneYyeHue
1. Cubupes B.H. Meroanueckue ykazaHUs K CaMOCTOSTENbHOW paboTe His CTYACHTOB
crrermmanbaoct 27.03.04: http://ior.spmi.ru

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

2. Koncymprantllnroc:  cpaBOYHO-TIOMCKOBas ~ cWCcTeMa  [DJEKTPOHHBIM  pecypc]. -
www.consultant.ru/

3. HudpopmanmoHHO-U3AATENbCKUNA IIEHTP MO T'€0JIOTUU U HEIPOIOoJIb30BaHHUI0 MMHHCTEPCTBA
IPUPOAHBIX pecypcoB u d3konorunm Poccuiickoit @Penepaumu - OO0 "TEOMH®OPMMAPK":
http://www.geoinform.ru/

WudopMarimoHHO-aHATMTHYECKHI TIeHTp «Munepany: http://www.mineral.ru/
Muposas nudponas oubnuotexa: http://wdl.org/ru

Hayunas snextponHast 6ubdamnoreka «Scopusy: https://www.scopus.com
Hayunas snekrponnast 6ubnuoteka ScienceDirect: http://www.sciencedirect.com
Hayunas snexrponnas 6udiaunoreka «eLIBRARY»: https://elibrary.ru/

[Mopran «['ymanutapaoe obpazoBanue» http://www.humanities.edu.ru/

10 denepanbusblii nopran «Poccuiickoe odpazoBanue» http://www.edu.ru/

11. denepanbHoe xpanunumie «EgunHas kosuiekuus HU(QPOBBIX 00pa30BaTENBHBIX PECYPCOB
http://school-collection.edu.ru/

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

© oo Ne gk


http://znanium.com/catalog.php?bookinfo=652316
http://znanium.com/catalog.php?bookinfo=455188
http://znanium.com/catalog.php?bookinfo=416547
http://ior.spmi.ru/
http://www.geoinform.ru/
http://www.mineral.ru/

13. DnexTpoHHO-OMONMHOTEYHAS cucreMa A30aTEIBCKOr0 IeHTpa «JlagbY:
https://e.lanbook.com/books

14. Dnexktponnas  Oubmmorexka  Poccuiickoit  I'ocymapcrBennoit  buGmmorexku  (PI'b):
http://elibrary.rsl.ru/

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

16. DnekrponHo-6uGHOTeuHas cuctema «9BC FOPAUT»: www.biblio-online.ru.

17. DnextponHas OubmuoTeuHas cuctema «HarmoHanpHBI HHPPOBONH pecypc «PyKOHT»:
http://rucont.ru/

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

8.1. MaTepua/jibHO-TeXHHYECKOE OCHALIleHHE Ay IUTOPHUIi:
8.1.1. Ayautopuu 1Jisl IPOBeAeHUsI TeKIMOHHBIX 3aHATHH
128 nocaooumnvix mecm
OcHaileHHOCTh: MynbTUMEIUITHAs YCTAaHOBKAa C aKycTU4Yeckol cucremo — 1 mT. (B T.4.
MYJIbTHMEIMHHBIN POEKTOp — 1 mIT., MPOCKIIMOHHAS anmnapaTypa: HCTOYHHUK OecriepeOOHOTO MUTaHHST —
1 wrT., skpaH — 1 wT., MOHUTOP — 1 WIT., KOMIBIOTEP — 1 1IT.), BO3MOKHOCTH A0CTYIA K ceTH «HTEpHETY,
CTYJ AJiA CTyAeHTOB — 128 mrT., kpecno npenoaasarens — 1 mT., cToa — 65 mT., mepeHoCHas HACTOIbHAS
TpuOyHa — | mT., TOCKa HACTEHHAs! MArHUTHO-MapKepHas — 2 IIT., IJIaKaT B paMKe HACTEHHBIN — 9 mmiT.
IlepedeHpb TUIEH3HOHHOIO Iporpammuoro obecmeuenus: Microsoft Windows 7 Professional (I'K
Ne 671-08/12 or 20.08.2012 «Ha mocraBky mpoaykuum», Microsoft Office 2007 Professional Plus
(Microsoft Open License 46082032 ot 30.10.2009 .
AnTtHBHpycHOE iporpamMmuoe obecnieuenue: Kaspersky Endpoint Security (Jlorosop Ne /1810(223)-12/17
or 11.12.17), 7-zip (cBobomHo pacmpoctpansiemoe [10), Foxit Reader (cBobomHO pacmpoctpansiemoe
I10), SeaMonkey (cBoboano pacmpoctpansemoe I10), Chromium (cBoboano pacnpoctpansemoe I10),
Java Runtime Environment (cBo6oato pacrnpoctpansemoe I10), doPDF (cBo6oaHO pacrpocTpaHsiemMoe
I10), GNU Image Manipulation Program (cBoGoano pacmnpoctpansemoe I10), Inkscape (cBo6GoaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe [10), K-Lite Codec Pack (cBoGoaHO
pacnpoctpansiemoe I10), FAR Manager (cso6oano pacnpoctpansemoe I10).
64 nocaoounvix mecma
OcHaiieHHOCTh: MynbTUMEIUHHBI MPOeKTOp — 1 IIT., MPOEKIIMOHHAs alMaparypa: UCTOYHHUK
6ecniepeboiiHoro nuranus — 1 mr., 3kpad — 1 mwr., HOyTOyK - 1 MWT., (BO3MOXXHOCTh JOCTyNa K CETH
«HTEpHEeT»), cTOMKa MOOMIbHAS — 1 IIT., CTYN A CTYAEHTOB — 64 IT., Kpecio mpenoaaBarens — 1 miT.,
cTOJ - 33 1IT., MepeHOCHAasI HACTOJbHAs TpUOYHA — | mIT., TOCKa Oenas HaCTeHHAass MarHUTHO-MapKepHas —
1 wrT., nIakaT B paMKe HaCTEHHBIN — 4 IIT.
[lepedens TUIIEH3MOHHOTO TIporpaMMHOTO obecriedeHus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 or 30.09.2013 «Ha mocraBky KommbroTepHOW TexHUKW» , 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 mocraBky mporpammHoro obecneuenus» , Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1
AnTHBHpYyCcHOE iporpammHoe obecnieuenue: Kaspersky Endpoint Security (Jorosop Ne J1810(223)-12/17
or 11.12.17), 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBobomHO pacrpocTpaHsemMoe
I10), SeaMonkey (cBo6oaHo pacnpoctpansiemoe [10), Chromium (cBoboano pacmpoctpansemoe I10),
Java Runtime Environment (cBo6oano pacnpoctpansemoe [10), doPDF (cBo6oaHO pacmpocTpaHseMoe
I10), GNU Image Manipulation Program (cBo6oano pacmpoctpansemoe I10), Inkscape (cBoGoaHO
pacmpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite Codec Pack (cBoGomHo
pacupoctpansiemoe [10), FAR Manager (ceo6oano pacmpocrpansemoe 110).
60 nocadounvix mecm
OcHaieHHOCTh: MynbTUMEIUNHBIA MPOEKTOP — 1 INT., MPOEKIMOHHAs almaparypa: UCTOUYHUK
OecniepeboitHoro mutanus — 1 mT., 3kpad — 1 mrT., HOyTOYyK - 1 mT., (BO3MOXHOCTh JOCTyNa K CETH



«HTEepHETY), CTOMKA MOOUIIbHAS — 1 mIT., CTYJ A1t CTYAeHTOB — 60 1IT., Kpecyo mpenoaaBaTes — 1 miT.,
croix - 31 wrT., mepeHocHas HacToNbHas TpHOyHa — 1 mT., JocKka Oenasi HacCTeHHasi MarHUTHO-MapKepHast —
1 wt., tocka moa mMen — 1 1IT., M1akaT B paMKe HAaCTEHHBIN — 3 IIT.

[lepeueHs TUIIEH3MOHHOTO TporpammHoro obecneuenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mocraBky kommbioTepHOW Texuuku» , Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010 , CorelDRAW Graphics Suite X5
(JdoroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky mporpammuoro obecneuenus» , Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1
AnTtuBHpycHOe porpammuoe obecnicuenue: Kaspersky Endpoint Security (lorosop Ne J1810(223)-12/17
or 11.12.17), 7-zip (cBoGoano pacmpoctpansemoe I10), Foxit Reader (cBobGomHO pacrpocTpaHsiemMoe
I10), SeaMonkey (cBo6oarno pacmnpoctpansiemoe I10), Chromium (cBoboano pacmpocrpansemoe I10),
Java Runtime Environment (cBo6oxno pacrnpocrpansemoe [10), doPDF (cBo6oaHO pacrpocTpaHsiemoe
I10), GNU Image Manipulation Program (cBo6oauo pacmpoctpansemoe I10), Inkscape (cBoGomHO
pacrpoctpansiemoe [10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite Codec Pack (cBoGomHO
pacnpoctpansiemoe [10), FAR Manager (cBo6oano pacmnpoctpansemoe [10).

56 nocaoounvix mecm

OcHameHHOCTh: MyJIbTHMEIUHHBIA MPOEKTOp — 1 IIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHK
OecniepeboitHoro nuranus — 1 ., skpan — | mr., HOyTOyK — 1 mT., (BO3MOXHOCTh JOCTyNa K CETH
«MaTepHETY), CTOMKAa MOOMIIbHAS — 1 IIT., CTYJ ISt CTYIGHTOB — 56 WIT., Kpecio npenogasareist — 1 mr.,
croil — 29 mWT., NEepeHOCHasi HACTOJIbHAs TpUOyHa — | MIT., OCKAa HACTEHHAas MAarHUTHO-MapKepHas —
1 mrT., mIakat B paMKe HaCTCHHBIM — 5 IIT.

[TepeueHs TUIIEH3MOHHOTO TporpamMmHoro obecneuenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mnocraBky kommbloTepHOW TexHukn» , 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 mocraBky mporpammuoro obecrnedeHus» , Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1
AntuBupycHoe nporpammuoe obecrieuerue: Kaspersky Endpoint Security (Torosop Ne J1810(223)-12/17
or 11.12.17), 7-zip (cBoGoano pacmpoctpansemoe I10), Foxit Reader (cBobomHO pacrpocTpaHsiemMoe
I10), SeaMonkey (cBoboano pacmpoctpansemoe I10), Chromium (cBo6oano pacmnpoctpansemoe I10),
Java Runtime Environment (cBo6oano pacnpoctpansemoe [10), dOPDF (cBo6oaHO pacmpocTpaHsemMoe
I10), GNU Image Manipulation Program (cBoGoano pacmnpoctpansemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacrnpoctpansiemoe [10), K-Lite Codec Pack (cBoGoaHO
pacnpoctpansiemoe 110), FAR Manager (ceo6oauo pacnpoctpansemoe I10).

48 nocaooynvix mecm

OcHameHHOCTh: MyIbTHMEIUHHBIA MPOeKTOp — 1 IIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHK
6ecriepeboitHoro nuraHus — 1 mT., skpad — 1 mr., HOYTOyK — 1 wWT., (BO3MOXKHOCTb JIOCTyIIa K CETH
«HTEpHETY), CTOMKa MOOMIBHAS — 1 IIT., CTYI AJIs CTYyJeHTOB — 48 1IT., Kpeco mpenojasarens — 1 mr.,
CTON — 25 1wmT., mepeHocHash HacTojibHas TpuOyHa — 1 IIT., JOCKa HacTEHHAass MarHUTHO-MapKepHas
«Magnetoplan» — 1 mr., miakaT B paMKe HaCTEHHBIH — 6 1mT.

[Tepeuens muIICH3MOHHOTO Mporpammuoro odecneuenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 or 30.09.2013 «Ha mocraBky KommbloTepHOW TexHUkW» , Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010 , CoreIDRAW Graphics Suite X5
(JoroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky mporpammHoro obecneuenus» , Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1
AnTuBHpYycHOE iporpammHoe obecnieueHue: Kaspersky Endpoint Security (Jorosop Ne J1810(223)-12/17
or 11.12.17), 7-zip (cBoGomno pacmpoctpansemoe I10), Foxit Reader (cBobomHO pacrpocTpaHsieMoe
I10), SeaMonkey (cBoGoaHo pacnpoctpansiemoe [10), Chromium (cBoboano pacmpoctpansemoe I10),
Java Runtime Environment (cBo6oxno pacnpocrpansemoe I10), doPDF (cBo6oaHO pacmpocTpaHsiemMoe
I10), GNU Image Manipulation Program (cBo6oauo pacmpoctpansemoe [10), Inkscape (cBoGoaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite Codec Pack (cBoGomHo
pacupoctpansiemoe [10), FAR Manager (ceo6oano pacmpocrpansemoe 110).



8.1.2. AyauTopuu 1Jisi NpoBedeHHs MPAKTUYECKUX 3aHATHH

16 nocadounwix mecm

OcHaieHHOCTh: CTOJI KOMITBIOTEPHBIH ISl CTYIeHTOB (TUM 4) - 3 MIT., CTOJI KOMITBIOTEPHBIN IS
CTYIEHTOB (THUII 6) - 2 LIT., CTOJ KOMIBIOTEPHBIN I CTYAEHTOB (TUN 7) - 1 mIT., Kpecio npenogaBaTes
(ceTka, mBeT uYepHBIM) - 17 mT., JOCKa HamoJbHas MOOWJIbHAs Oeasi MarHUTHO-MapKepHas
«Magnetoplany» 1800MM*1200mMMm - 1 mit., moroOs0k Lenovo M93Z Intel Q87 - 17 wit., (BO3MOXXHOCTb
noctyna K cetd «MHTepHeTY), IIakar - 5 miT.
[epeuens numeH3MOHHOTO MporpammHoro obecreueHus: Microsoft Windows 7 Professional (I'K Ne 671-
08/12 ot 20.08.2012 «Ha mocraBky npoaykiuu» , Microsoft Office 2007 Professional Plus (Microsoft
Open License 46431107 ot 22.01.2010 ; CoreIDRAW Graphics Suite X5 ([loroBop Ne559-06/10 ot
15.06.2010 «Ha mocraBky mporpammuoro obecrneuenusi» , Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1
AntuBupycHoe nporpammuoe obecrieuerue: Kaspersky Endpoint Security (Jorosop Ne J1810(223)-12/17
or 11.12.17), 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBobomHO pacrpocTpaHsieMoe
I10), SeaMonkey (cBoboano pacmpoctpansemoe I10), Chromium (cBo6oano pacnpoctpansemoe I10),
Java Runtime Environment (cBo6oxto pacrnpoctpansemoe [10), doPDF (cBo6oaHO pacrpocTpaHsiemoe
I10), GNU Image Manipulation Program (cBoGoano pacmnpoctpansemoe I10), Inkscape (cBo6GoaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe [10), K-Lite Codec Pack (cBoGomHO
pacnpoctpansiemoe I10), FAR Manager (cBob6oano pacmpoctpansemoe I10), Cisco Packet Tracer 7.1
(cBobomuo pacmpoctpansiemoe I10), Quantum GIS (cBoGomHO pacnpoctpansemoe I[10), Python
(cBobGomno pacmpoctpansiemoe I10), R (cBobomno pacnpoctpansemoe I10), Rstudio (cBoGoaHO
pacnupoctpansiemoe [10), SMath Studio (cBoGomHO pacmpoctpansemoe 110), GNU Octave (cBoOOIHO
pacnpoctpansiemoe [10), Scilab (cBo6oano pacnpoctpansemoe [10).

8.2. [lomemeHHs A1 CAMOCTOSITEIbHOI PadoThI:

1. OcHaileHHOCTh MOMEIEHUsl ISl caMoCTOSITeNIbHOM paboThl (YueOHbiii mentp Nel): 13
nmocagouHbix MecT. Ctyn — 25 mT., CToa — 2 MWT., CTOJ KOMMbIOTepHBIH — 13 mT., mkad — 2 mT., J0cKa
aynutopHas mapkepHas — 1 mt., APM yueGnoe IIK (MoHuTOp + cucremuslii 010k) — 14 mr. JocTtyn k
cetu «VIHTepHET», B ANEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepeuenp nuIEH3MOHHOTO mporpammHoro obOecnedenus: Microsoft Windows 7 Professional
(JoroBop Ne 1105-12/11 ot 28.12.2011 «Ha moctaBKy KOMIBIOTEpHOTO 0OOpymoBanus» , Microsoft
Open License 49379550 or 29.11.2011 ; Microsoft Office 2007 Professional Plus (Microsoft Open
License 45207312 ot 03.03.2009).

AunTtHBHpycHOe mporpammHoe obecreuenue: Kaspersky Endpoint Security (JoroBop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoGomHOo pacmpoctpansiemoe I10), Foxit Reader (cBo6osaHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe 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 pacrnpoctpansemoe I10).

2. OcHaIIeHHOCTh TOMELICHUs JJIsI CaMOCTOATENbHOM paboTel (YueOHbIN wmeHTp Ne2): 17
MocagovYHbIX MecT. Jlocka sl muchMa MapkepoMm — 1 mT., pabodyre MecTa CTyJIeHTOB, 000PYIOBaHHBIE
I[IK ¢ nmocrymom B ceTh YHuUBepcuTera — 17 mT., MyJabTUMEOUHHbIA mnpoektop — 1mr., APM
mperoiaBaTeds [uist paboThl ¢ MyJbTUMenUa — | mT. (CHCTEMHBII OJIOK, MOHUTOPBI — 2 MIT.), CTOI — 18
mrt., ctyn — 18 mr. JJoctyn k cetu «VHTepHET», B AJIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTEIbHYIO
cpenay YHUBEpCUTETA.

[lepeueHs nUIEH3MOHHOTO TporpammHoro obecredenus: Microsoft Windows 7 Professional
(JoroBop Ne 1105-12/11 ot 28.12.2011 «Ha mocTaBKy KOMITbIOTEpHOTO 0OOpymoBanus» , Microsoft
Open License 49379550 ot 29.11.2011 ; Microsoft Windows XP Professional (I'K Ne 797-09/09 ot
14.09.09 «Ha mocTtaBKy KOMITbIOTEpHOTO oOOpymoBanusi», Microsoft Open License 45369730 ot
16.04.2009); Microsoft Office 2007 Professional Plus (Microsoft Open License 45207312 or
03.03.2009).



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 pacmpocrpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe 110), FAR Manager (cBoboano pacrnpoctpansemoe I10).
3. OcHaIIeHHOCTh MOMEIICHHUS JJIsi CaMOCTOSTeNbHON paboThl (MHkeHepHBIH Kopmyc): 16 mocagouHbIX
MecT. CTOJT KOMITBIOTEPHBIH 11 CTYIeHTOB (THIT 4) - 3 IIT., CTOJ KOMIIBIOTEPHBIN /151 CTYCHTOB (THII 6)
- 2 WT., CTOJ KOMIBIOTEPHBIM i CTyneHTOB (tum 7) - 11imT., kpeciao mpemojaBarensi (CeTka, IBET
yepHbld) - 17 mT., 1m0ocka HamojdbHas MOOWIJIbHas Oenasi MarHUTHO-MmapkepHas «Magnetoplany
1800MM*1200MMm - 1 mir., MmoHoGok Lenovo M93Z Intel Q87 - 17 wit., rutakar - 5 mr. Jloctym k cetu
«HTEpHETY, B ANEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCHTETA.

[lepeueHp 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 (oroBop Ne559-06/10 ot
15.06.2010 «Ha moctaBky mporpammuoro obecrneuyenus» , Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1

AutuBupycHoe mporpammuHoe obecneuenue: Kaspersky Endpoint Security (J{orosop Ne
J1810(223)-12/17 ot 11.12.17), 7-zip (cBoboano pacmpoctpansiemoe I10), Foxit Reader (cBoGomHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomno pacmpoctpansiemoe I[10), Chromium (cBo6GoaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBoOOaHO pacnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacnpocTpaHsIieMoe
I10), Inkscape (cBoboaHo pacmpoctpansiemoe I10), XnView (cBob6oano pacrnpoctpansemoe [10), K-Lite
Codec Pack (cBobomno pacmpoctpansemoe I110), FAR Manager (cBo6oano pacmpoctpansiemoe I10),
Cisco Packet Tracer 7.1 (cBobomgno pacopoctpansiemoe IIO), Quantum GIS (cBoGoanHo
pacnpoctpansiemoe I10), Python (cBoGonHOo pacmpoctpansemoe [10), R (cBoGoaHO pacmpocTpaHsiemoe
I1O), Rstudio (cBoGomHo pacnpoctpansemoe [10), SMath Studio (cBoGomHo pacmpoctpansemoe 110),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBoboano pacnpoctpansemoe I10).

8.3.IloMemenns 1Jisi XpaHeHHUS M NMPO(PUIAKTHYECKOro 00CTy’KMBAHUS 000PY/I0BAHMS:

1. LlenTp HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHI U CPEJCTB OOyUEHUS:

OcCHaIIEHHOCTh: NEPCOHANBHBIN KOMMbIOTEp - 2 IIT. (JocTyn K ceTu «HTepHeT»), MOHUTOp -
4 miT., CeTeBOM HAKOMUTENh - | IIT., UCTOYHHK OecnepeOOMHOrO MUTaHUA - 2 IIT., TEJIEBU30D
miasMeHHblii Panasonic - 1 mmr., Touka Wi-Fi - 1 mr., masipHas craHius - 2 INT., Apeib - 5 MIT.,
nepdopartop - 3 mr., HabOp MHCTpyYMEHTa - 4 IIT., TECTEp KOMIBIOTEPHOW CeTH - 3 MIT., OaJJIOH €O
C)KaThIM ra3oM - 1 MIT., macTa TeIIonpoBogHas - 1 mT., meuiecoc - 1 IT., paAMOCTaHIUS - 2 IIT., CTOJ —
4 mit., TymM0a Ha KoJecwkax - 1 miT., MoACTaBKa Ha Kojecukax - 1 mr., mkad - 5 mT., Kpecio - 2 miT.,
nectauna Alve - 1 mr.

[TepeueHb HMIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, anTuBHpycHOe mporpammuoe obOecrieueHue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpoctpansiemoe [10), SeaMonkey (cBoGomno pacmpocrpansiemoe [10), Chromium (cBoGogHO
pacmpoctpansiemoe I10), Java Runtime Environment (cBoGomuo pacmopoctpansemoe I10), doPDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBo6oaHo pacmpoctpansiemoe [10), XnView (cBoboano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

2. llenTp HOBBIX MH(POPMAITMOHHBIX TEXHOJIOTHI B CPEACTB OO YUCHUSI:

OcCHaIeHHOCTh: CTON - 5 IIT., CTYyA - 2 IIT., Kpecio - 2 mT., mKad - 2 mT., NepCoOHAIbHBIHI
KoMmmbloTep - 2 mT. (moctyn k cetu «UWHTEepHer»), mMoHuTOp - 2 mT., M®Y - 1 mT., Tectep
KOMIIBIOTEPHOM ceTH - | mT., OaJIOH CO CKaThIM Ta3oM - | mT., mypymnoBepT - 1 mir.



[lepedyeHp HMIIEH3MOHHOTO MporpaMmmHoro obecmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBupycHoe mporpammuoe obOecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpocrpansemoe I10), Foxit Reader (cBoboaHO
pacnpoctpansiemoe I10), SeaMonkey (cBoGoxno pacmnpoctpansemoe [10), Chromium (cBoGomaHO
pacmpoctpansiemoe I10), Java Runtime Environment (cBo6omuo pacmopoctpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo60oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHo pacmpocrpansemoe I10), XnView (cBoboaHo pacmpocrtpansemoe I10), K-Lite
Codec Pack (cBoboaHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

3. LleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA U CPEICTB OOyUCHHS:

OcHameHHOCTh: CTON - 2 WT., CTyd - 4 mT., Kpecno - 1 mr., mkad - 2 MmT., NePCOHATBHBIN
kommbloTep - 1 mT. (moctym k cetn «MHTepHeT»), BeO-kamepa Logitech HD C510 - 1 mT., KOJIOHKH
Logitech - 1 wrT., Tectep komnbloTepHO#M ceTr - 1 wT., Apenb - 1 wr., TenedoH - 1 mr., Habop Py4HBIX
WHCTPYMEHTOB - | mIT.

[lepeueHp NHMIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHpycHOe mporpammuoe obGecreuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBobGomHO
pacnpocrpansiemoe I10), SeaMonkey (cBobomno pacmpoctpansiemoe I[10), Chromium (cBo6GoaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBoboOaHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacnpocTpaHsIieMoe
I10), Inkscape (cBoGoaHo pacmpoctpansiemoe I10), XnView (cBob6oano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oaHo0 pactipoctpansiemoe I10).

8.4. J/IuueH3MoHHOE MPOrpaMMHOe o0ecreyeHue:
1. Microsoft Windows 7 Professional.
2. Microsoft Windows 8 Professional.
3. Microsoft Office 2007 Professional Plus.
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