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1. OBIIUE CBEAEHUSA

VYuebnast nucuumnHa «Beicmias maremaTnka B pacyerax Ha OBM» u3ydaercs B 4eTBEpTOM
cemecTpe.
KypcoBas pabora/KypcoBoii mpoekT — He npeaycMoTpeH(a).

1.1. ®opma npoMEXyTOYHOW ATTECTAIMH:
3aueT ¢ OLICHKOM.
1.2. Mecto yuyebHOM nuctuIuInHbl B cTpykType OITOIT

VYuebHas qucuuiuiHa «Beicias MaTematuka B pacuetax Ha 9BM» OTHOCHTCS K 3JIEKTUBHOM 4acTh
IIPOrPaMMBI.
OcHOBOH U1l OCBOEHMSI IUCLUIUIMHBI SIBJISIIOTCS PE3yJbTaTbl OOyY€HHUsS IO MPEALIESCTBYIOIIUM
JUCLUIUINHAM!

— Maremaruka.
PesynbraTel 00ydeHHss 1O y4eOHOW TUCHMIUIMHE, HCIOJB3YIOTCS MPH H3YYEHUH CIEIYIOIINX
JUCLIUIUINH U IIPOXO0KI€HUS IIPAKTHK:

— MopenupoBaHue CUCTEM yIPABJICHMUS,

— IMudpoBoe npon3BOACTBO.
PesynbraTel OCcBOEHHsS y4eOHOW MAWMCHUIUIMHBI B JalbHEHIIEM OyayT WCIOJIB30BaHBI MpPU
IPOXOXKJICHUN  y4eOHOM/NPOU3BOJACTBEHHOW TMpPAaKTUKKM M (WJIM) BBINOJHEHUM BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboThI.

2. IEJM U IVIAHUPYEMBIE PE3YJIbTATHI OBYYEHMS 11O
JTUCHUIJIMHE

HensiMu n3yueHus qucuuILiMHbl «Beiciias Maremaruka B pacuetax Ha OBM» sBustores:

—  u3ydeHHe 0a30BBIX MOHITHI TEOPUHU U MPAKTUKA MATEMATHUYECKOTO MOJICTTUPOBAHUS;

—  HUCCIENOBaHME MATEMATUYECKUX MOJEIIEH;

—  (QopMupoBaHHE HABBIKOB PabOTHI C MPOrPAaMMHBIMHU CPEIaMH JJII MAaTEMaTHYECKOTO
MOJEIUPOBAHUS.

2.1. @opmupyemble KOMIETEHIIMN, UHIUKATOPBI JOCTHKEHNSI KOMIIETEHLINH,
COOTHECEHHBIC C IJIAHUPYEMBIMH pe3yJibTaTaMu 00yUYEHUS 10 AUCITUTIINHE!

Koa nu HaumeHoBanue
Koa u HaumeHoBaHue T T Ilnanupyembie pe3yJibTAThl 00y4eHHs
KOMIIeTeHIIN U 10 JMCHUILINHE
AOCTHKEHHMs] KOMIIeTeHIIMHU
VK-1 NJ1-YK-1.5 — IlpumensieT 3HaHUS, 3aKOHBI U METOIBI
Criocob6en ocymectenaTh | [locnenoBarensHoe perieHne MaTEeMaTHYECKOTO OMUCAHHS HHXEHEPHBIX
MOUCK, KPUTHUECKUI 3a/1a4, BBIPA0OTKAa KOHKPETHBIX | 3a1a4 B cBOEH NpoheCCHOHATBHON
aHaJIU3 U CUHTE3 aJTOPUTMOB U YETKOE JesTEeIbHOCTH;
nH(pOpMaIuy, MIPAMEHATh | CJIEJJOBaHUE TIJIaHa, — Ilpumensier MeTO 61 0OPaOOTKH
CUCTEMHBIN Ioaxona aJjid BbICTpanBaHUC KOM61/IHEII.II/H71, Pe3yabTaTOB YKCIEPUMEHTAIbHBIX
pEILICHNs IOCTAaBIEHHBIX | MEPEKIIOYEHHE MEXKTY HACCIIEIOBAHNUN C UCIIOJIB30BAHUEM
3ama4q 3aa4aMy, IIPOCIICIKUBAHNUC COBPEMEHHBIX IIPOTPAMMHBIX CPELICTB;
HPUIUHHO-CJIEICTBEHHBIX — ABanm3upyeT U BBICTpauBaeT
CBSI3CH, CBA3aHHOCTH U BO3MOYKHBIE BApUAHTHI PELLICHUS
LEIOCTHOCTH JIOTHYECKUX [OCTaBJIEHHOM 3a1a4H.
onepanun
I1K-4 N-T1IK-4.2 — Hcnonb3yer MeTobl MOJIETUPOBAHUSA
Crniocoben k nposeznenuto | [Iposenenune nayuno- 00BEKTOB U CUCTEM YTIPABICHHUS, METOBI
Hay4YHO- UCCIIEI0BATENbCKUX PadoT, pacyeTa napaMeTpoB MOJIENIEH, METOIbI




Kox 1 HamMeHOBaHHE

Kox m HanMeHOBaHHE
HHAUKATOpPA

IInanupyemble pe3yJbTaThbI 00y4eHUs!

KOMIICTEHIINH 0o IMCIUITJINHE
JOCTHKCHUSA KOMIIETCHIINH

HUCCICO0BATCIBCKUX MOJCIIUPOBAHUA U 06p360TKI/I PE3YIbTATOB
pa60T u SKCIICPUMEHTAIIBHBIX OKCIICPUMEHTAJIBHBIX I/ICCJIC,I[OBaHI/Iﬁ;
OKCIICPUMEHTAIBHBIX HCCIIeJOBAHUM - AHaJ’II/IBI/IpyeT COBPEMCHHBIC METO/IbI
HCCIIeI0BaHUN npu I/IH(l)OpMaHI/IOHHLIX n aHaJIM3a KadyecTBa pa6OTI)I
paspa60TKe ABTOMATU3UPOBAHHBIX CUCTEM I/IH(l)OpMaHI/IOHHI)IX u
HWHTEJUICKTYaJIbHBIX, Yy1ipaBJICHUA C IPUMCHEHUEM ABTOMATU3UPOBAHHBIX CUCTEM,
I/IH(l)OpMaI_II/IOHHLIX u 3H3.HPIIZ, 3aKOHOB U ME€TOI0B B — ,HGMOHCTpI/IpyeT TOTOBHOCTBH
ABTOMATU3UPOBAHHBIX 00/1aCTH €CTECTBEHHBIX U pagpa60TKH porpamMM HHXXEHEPHBIX

CUCTEM YIIPABJICHUA

HWHXXCHEPHBIX HAYK.

pacyeToB Mo MPOEKTUPOBAHUIO
POOOTOTEXHUYECKUX CHCTEM, UX
[IOJICCTEM, OTACIBHBIX 3JIEMEHTOB U
MOJYJIEH.

NA-T1TK-4.3

[Mpumenenne nUppPOBLIX U
MH()OPMATMOHHBIX TEXHOJIOTHH,
CHEHANTN3UPOBAHHBIX
MPOTPaMM JUTsL MOJIETTUPOBAHUS
Y 9KCTIEPUMEHTAIBHOTO
UCCIIEZIOBAHUS CPEACTB U
CHCTEM aBTOMAaTHU3UPOBAHHOI'O
yIpaBIICHHUSL.

— BuageeT onbITOM MpakTHYECKOMH
paboThl B mporpaMMHOH cpefie
MAaTCMAaTHYCCKOTro MOJACIINPOBAHUSA U
pacueroB SMath Studio;

— CocTaBJisieT alropuTMbl U BEIOHpaeT
MCTOJbI IPOTPAMMHBIX U allllapaTHbLIX
CPEACTB JJIsl pellieHHUs 3a/1a4
podecCUOHANBHON AEATETLHOCTH.

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

OO6u1ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI [0 y4eOHOMY IJIaHy COCTaBJISET:

1o OYHOM (hopMme 0OydeHUs — 3 3.e. 96

qac.

3.1.
(ounas popma 0OyueHwUs1)

CtpykTypa yueOHOUN JUCITUTIINHBI IJIs 00YJaOIIMUXCs 110 BHJIaM 3aHSITHHA

CTpyKTypa 1 00beM TUCUUIIINHBI
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3.2.  Crpykrypa yueOHON JUCHUILTUHBI I 00y4YaroIIUXCcs MO pa3jiesiaM U TeMaM JTUCHUIUIMHBL: (04Hast opma oOydeHus)
ILiianupyemsie Bunsbl yueOHo# paGoThI &
(KOHTpOJIHUpPYEeM KonrakTHas padora g
ble) pe3yJabTaThl 'S
=7 Buael 1 popMBI KOHTPOJIBHBIX
OCBOCHMS: = .
——— - v 8 MepONpPHUSATHH, oﬁecnetniBaloume 1o
= HaumenoBanue pa3iesioB, TeM; @ 2 38 % g 3 COBOKYIHOCTH TEKYLIHH KOHTPOJIb
dopmupyemoii( . o = o 3 z g 3 2 )
) (hopma(bl) NPOMEKYTOUHOM aTTECTALUU g $E| & 3 y & 7 S ycrneBaeMoCTH;
" - = =4 54 (hopMBI IPOMEKYTOYHOTO KOHTPOJISI
KoMIeTeHMu(i) = = & S3®8J 54 8
= == SSS3 4d 5 ycIeBaeMocTH
U HHIUKATOPOB = = & § = ¥ 9 S
JAOCTHKEHUS 5 g z SS3 g 3 = =
KOMIleTeHIHii = F&8 | RASqFO~
YerBepThlil ceMecTp
YK-1: Pazaen |. OcHoBHBIE CBeIEHNs O CHCTEMAaX yNPaBJIeHUus 5 X 12 X 10
NJ-YK-1.5 THIIAX MojaeJIei
[1K-4: Tema 1.1 2 2 @DopMbI TEKYLIETO KOHTPOJIS 1O pasaeny |:
NJ-TIK-4.2 Knaccudukanms Mogeneir 00bEKTOB M CHCTEM YIIPABIICHHSI. 1 BxopmHOI KOHTPOJIb 3HAHUHN (YCTHBIN
WA-TIK-4.3 Tema 1.2 3 2 ompoc).
AHaJIu3 ¥ HHTEPIPETALUS] PE3yIbTaTOB MOJACITHUPOBAHUSL. 2 Pa30op TeopeTHyecKOro MaTepuaia
Jlaboparopnas padora Ne 1.1 3 2 B (hopMaTe YCTHOM JUCKYCCHHU.
BBeznenue B cpey aBTOMaTH3aI[MA MATEMaTHYECKOTO 3 TIpoBepka MpPaKTUYECKOTO 3aIaHUSI.
MoenupoBanus u pacyeroB SMath Studio. 4 3ammra 1abopaTopHON PabOTHI.
JlaGoparophast pabora Ne 1.2 3 1 S KonrponbHas pabora.
JletictBus ¢ matpuiiamu B nporpamme SMath Studio.
Jlaboparophas padora Ne 1.3 3 1
Jlornyeckue onepanyy B MaTpU4IHoOil hopme.
JlaGoparophast pabora Ne 1.4 3 2
[ocTpoenne nByX- U TpeX-MEPHBIX TPaQUKOB MATEMATHUECKUX
dbyunkumit B SMath Studio.
YK-1: Pa3nen |1. MeTtoapl mocTpoeHns Mojaeei 6 X 12 X 10 @opMBI TEKYIIEr0 KOHTPOJSL MO pasieiy
NA-YK-1.5 Tema 2.1 3 2 I:
I1K-4: JIuHeiiHbie 1 HenuHeNHbIE MoieH. [[pUHITUIIBI TOCTPOEHUS U 1 BxomHO#W KOHTPOJIbL 3HAHUU (YCTHBIN
WA-TIK-4.2 METO/Ibl PELICHUS] CUCTEM YPABHEHHUH. oTIpoc).
NA-T11K-4.3 Tema 2.2 3 2 2 Pa30op TeopeTHyecKOro MaTepuaia




ILiianupyemsie Bunbl yueOHo# padoThI 5
(KOHTpOJIUpPYeM KonrakTHas padora 5
bl€) pe3yJabTaThl ‘S
o Bujabl 1 popMbI KOHTPOJIBbHBIX
OCBOCHII: 2 i, 00ecneynBaloIINe 10
—_— _ v d 3 MeponpHUsTHIA, 0 1BAI0I
O HaumenoBanue pa3e/IoB, Tem, 2 . 2 £ % 3 2 COBOKYNHOCTH TEKYIIHH KOHTPOJIb
) (opma(bI) MpoMeKyTOIHON aTTECTANMHA § § = E 5 b ] S yCIIeBAEMOCTH;
. - .| S = $4d 3 (hopMBI IPOMEKYTOYHOTO0 KOHTPOJISA
KoMIeTeHmuH(i) = EE | S5 =54 S
= == S =3 = 5 o yCIIeBaeMOCTH
U MHIMKATOPOB = 7= S § = £ 9 S
JAOCTHIKEHHS 5 g = | SS3 3 g g Z 2
KOMIIeTeHIHii = = S NS EFE30F
OnpenesneHus mapaMeTpoB MOJIENIEH, OMCHIBAEMBIX B (popMaTe YCTHOM AMCKYCCHH.
nmud dhepeHnInanbHEIMEI ypaBHEHUSIME. O0paboTKa pe3yIbTaToB 3 IIpoBepka mpaKTHYECKOTO 3aaHHUS.
MOJICITUPOBAHUSI. 4 3ammra nabopaTopHOH PabOTHI.
Jlaboparophas padora Ne 2.1 3 2 5 KontponbsHas padora.
Pemenne anrebpanueckuii ypapaeruii B SMath Studio.
Jlaboparopnas padora Ne 2.2 3 2
Jubdepennmposanue u naTerpuposanue B SMath Studio.
Jlaboparophas padora Ne 2.3 6 2
Pemenne nuddepeHnnanbHbIX ypaBHSHHH.
Pasnea l11. Uccienopanue MaTeMaTHYeCKHX MO eJIeH 7 5 14 X 10
YK-1: Tema 3.1 3 2 ®DopMBI TEKYIIIETO KOHTPOJIS MO pa3eity
NA-YK-1.5 Pa3paboTka 3TanoB MaTeMaTu4ecKoro MoJIeTUPOBaHHUS 11
[1K-4: 00BEKTOB M CUCTEM YIIPABJICHHUS. 1 BxoaHOU KOHTPOIH 3HAHUM (YCTHBIH
NJI-TIK-4.2 Tema 3.2 4 2 orpoc).
NA-TIK-4.3 [MocTpoeHne MaTeMaTHYECKUX MOJIEIIEH TUITOBBIX OOBEKTOR 2 Pa3bop TeopeTuyeckoro Marepuaia B
yIpaBlieHHs U UX UCCIICAOBAHHE. (dopmare yCTHOM JUCKYCCHU.
JlaGoparopnast paborta Ne 3.1 3 2 3 IIpoBepka MpakTUYECKOTO 3aaHuUsI.
OCHOBHBIE METO/IBI HCCIIECAOBAHUS MOJEIEH. 4 3ammra nabopatopHOi pabOTHI.
Pacder naeHTHGUKAIMOHHBIX MOIeTIel 00BEKTa yIIPaBICHUSI. 5 KonrtponsHas pabora.
JlaGopaTtopHas pabota Ne 3.2 4 1
Pa3pabotka asropuTMa ucciae10BaHUsI MaTEMaTHUECKUX
Mozieset 00BEKTOB U CUCTeM yrpaBineHus. OneHka
aJIGKBATHOCTH MOJICIIH.
JlaGoparopnast pabota Ne 3.3 3 2




ILiianupyemsie Bunbl yueOHo# padoThI 5
(KOHTpOJIUpPYeM KonrakTHas padora 5
bl€) pe3yJabTaThl ‘S
o Bujabl 1 popMbI KOHTPOJIBbHBIX
OCBOEHM: = .
—_— o J S MepOoNpHUATHI, 00ecrieunBaroLIie 10
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[IporpammHBbIe cpencTBa MOACIUPOBAHUS U UCCIEN0BAHUS
MOJEIIEH.
Jlaboparopnas padora Ne 3.4 4 2
AmnmpokcumManyst 1 00pabotka HabroneHuid. [Toctpoenne
3aKOHOB paclpeAesIeHUs CIyYalHbIX BEIHYHH.
3adeT ¢ OIeHKOn X X X X 10 WroroBast KOHTpOIBbHAS padboTa.
HNTOI'O 3a yeTBepTHIii ceMecTp 18 X 38 40
HNTOTI'O 3a Bech nepuon 18 X 38 40




3.3.  Kparkoe conepkanue yueOHON AUCITUTIITUHBI
Ne LR DS M L Coaep:kanue pasjiesa (TeMbl)
TEMbI JTUCHHUIIJIHHBI

Paznean | OcHOBHBIE CBeJIeHUA 0 CHCTeMaXx YIPaBJIeHHS M THNIAX MojeJei

Tema 1.1 Kiaccudukanms Mmozaenei MogenupoBaHue Kak MeToa ucciieqoBanws. [IpaBuia u dTarsl
00BEKTOB M CUCTEM monenupoBanus. [lonstue monenu. Knaccupukanus moaenei.
YIPaBICHMUSL. Ilonstre cucreMsl. [IpHHINIIEI CHCTEMHOTO OAXO0AA.

Kiraccndurkarus cuctem. Kimaccudukanms Mozaenelt cucteM
ynpasiieHus o (opMe MaTeMaTHYECKOTO OMUCAHUSL.

Tema 1.2 AHanus 1 UHTepIpeTanus IIpoBepka afekBaTHOCTH MOJIENH. DKCIIEPUMEHTAIbHbIE
pE3yIBTaTOB (baxTopHBIE MOJENHN U UX 0coOeHHOCTH. [IpuHIMITEL
MOJEINPOBAHMSL. IUTAHAPOBAHUS dKCIepuMenTa. 11ian skcepumenTa.

PerpeccuoHHBII aHaIuU3.

Pazpea || MeToabl OCTPOEHUs1 Mo eJieit

Tema 2.1 JIunelinble U HENUHENHBIE YucneHHoe pelieHre CUCTEMBI IMHEHHBIX anreOpandecKux
Mojenu. [IpuHuumns ypaBHEeHUH. YUHCIIEHHOE pelIeHNEe HEIMHEMHBIX
MTOCTPOEHUS 1 METOJIBI anreOpandeckux ypaBHeHUi. CHMBOJIBHOE PELICHNE
peLICHUs] CUCTEM HEJIMHEHHBIX aNre0pandecKux ypaBHeHHH. Permenne
YPaBHEHU. anreOpanvyecKkux ypaBHEHUH B aHATTUTUIECKOH (CHMBOJIBLHOM )

¢dopme. Pemenne cuctem THMHEWHBIX YpaBHEHHN.

Tema 2.2 OnpeaeneHus napameTpoB UwncneHHoe 1 CHMBOJIbHOE TU(GEepeHIINPOBaHUE U
MojieJIeH, OTHChIBaEMbIX uHTerpupoBanue. Pemrenne nuddepeHnmanbHbIX ypaBHEHHN
T depeHInaTEHBIMU pa3IMYHBIMU MeTOIaMK ¥ QYHKIMAME B iporpamMme SMath
ypaBueHusiMu. O0paboTKa Studio.
pE3yIBTaTOB
MOJIETTUPOBAHMSL.

Paznen |11 | UccnenoBanne MmaTeMaTH4eCKHX MoIeJIeii

Tema 3.1 PaspaboTtka 3Tamnon OCHOBHBIC PUHIIMITBI HCCIICIOBAHHUS MATEMATHYCCKUX
MAaTeMaTUYECKOrO MoJienieit 00BEKTOB 1 CUCTEM yrpaBiieHus. [laccuBHBIN 1
MOJEIIMPOBAaHNS OOBEKTOB U | aKTHUBHBIN SKCHIEpUMEHT. OCHOBBI TEOPUH IIIIAHUPOBAHUS
CHCTEM YMpPaBJICHMUSL. 9KCIIEPUMEHTA.

Tema 3.2 IToctpoenue OcHOBHBIE TPOTPaMMHbIE HHCTPYMEHTAJIbHbIE CPEICTBA
MaTeMaTHYECKUX MOJIeen MO/JICIIUPOBAHUSI OOBEKTOB U CUCTEM YIIPABIICHUS U UX
TUIIOBBIX OOBEKTOB MIPUMEHEHUE JUISl pEIICHUs 3a/1ay.
yIpaBIeHUS U UX
HCCJIEJIOBAHNE.

3.4. OpraHuzanusi cCaMOCTOATEIbHOW pabOoThl 00yYaOLIUXCS

CamocrosiTenbHasi paboTa CTyJeHTa — 00s3aTelbHas 4acTh 00pa3oBaTEIbHOTO MpOIecca,
HaIpaBlieHHAs Ha pa3BUTHE TOTOBHOCTH K MPOPECCHOHATHHOMY U TMYHOCTHOMY CaM0O0Opa30BaHUIo,
Ha NMPOEKTUPOBAHKE JATbHEHIIET0 00pa30BaTEIHFHOTO MapIIpyTa U MPO(eCcCHOHATBHOMN Kapbephl.

CaMocTtosiTenpHast paboTa 00y4arouuxcs Mo JUCIUILTHHE OpraHu30BaHa Kak COBOKYITHOCTh

AyJUTOPHBIX W BHEAYAWTOPHBIX 3aHATHH M paboT, 0O0ECMEeYMBAIONINX YCIICIIHOE OCBOCHHE
JUCLUTUIMHBL.

AyauTopHasi caMOCTOsITeNbHass paboTa OOYYAOIIMXCS MO JUCIUIIIMHE BBIMOJTHSICTCS Ha
y4eOHBIX 3aHATHAX IO/ PYKOBOACTBOM IIPENOAaBaTeNii M IO €ro 3aJaHuio. AyIuTOpHAs
camocTosTeNnbHas paboTa 00yJarmuxcsi BXOIUT B 001Ul 00beM BPEMEHH, OTBECHHOTO YU€OHBIM
IUITAHOM Ha ayUTOPHYIO paboTy, ¥ perIaMeHTUPYETCs PAaCICAHUEM YUeOHBIX 3aHATHH.

BueaynutopHas camocrositenbHast pabota oOydaronuxcs — IilaHupyeMasi yueOHasi, Hay4Ho-
UCCIeIoBaTebCKasl, MpakTHyeckast paboTa o0yyaromuxcs, BEIIOJIHAEMAast BO BHEAYAUTOPHOE BpeMs
10 3aJIaHUI0 M TIPH METOJNYECKOM PYKOBOJCTBE INPETOAaBaTeNs, HO 0e3 ero HemocpeACTBEHHOTO
y4acTHs, paCMCaHueM YUeOHBIX 3aHATUH HE PErJIaMEHTUPYETCH.

BueaynutopHas camoctosiTenbHast paboTa 00yJaronuxcsi BKIIOYaeT B ceOsi:



— TOATOTOBKY K JIEKIUSAM, IPAKTUYECKUM U 3aYETY;
— H3y4YeHHE YICOHBIX TTOCOOMIA;

— HU3YUCHHC paS,HeJ'IOB/TeM, HCBBIHOCHMMbBIX Ha JICKOMK MW IPAKTHYCCKUC 3aHATHUA
CaMOCTOATEIIBHO,

— TIPOBEICHUE MCCIIEIOBATEILCKUX padoT;

— H3YUYCHUC TCOPCTHUYCCKOIrO MW IMPAKTHUYCCKOro Marcpuaja 110 PCKOMCHIOBAHHBIM
HCTOYHUKAM,

— IIOAT'0OTOBKA K KOHTpOJ’IBHOﬁ pa60Te H T.II.,
— BBIIIOJHCHHUEC HHAUBUAYAJIbHBIX 3a,I[aHI/II>'I;
— IIOAT'0OTOBKA K HpOMeH(YTOqHOﬁ aTTeCTaluy B TCUCHUC CEMECTPA.

CamocrosarenbHass paboTra 0OydarOMIMXCS C y4acTHEM TIpernojaBareist B (opMmMe HHOH
KOHTaKTHOM paOoThl TpeaycMaTpuBaeT TpPYyNIOBYI0 H (WINM) HHIUBUAYAJIbHYIO pPaboOTy C
00Yy4arOIIMMUCS U BKJIIOYAET B ceOs:

— IPOBCACHUC WHIAWBUAYAJIbHBIX u IrpYyIIoOBBIX KOHCYJII)TaHI/Iﬁ 10 OTACJIbHBIM
TeMam/pazzienaM AUCIUIUTUHBL

— IIPOBCACHUC KOHCYJ’IBTaL{I/Iﬁ nepea 3a4€ToM I10 H606XOI[I/IMOCTI/I.

HepequL paS,I[CJ'IOB/TeM/, INOJHOCTBIO HJIHM YaCTHUYHO OTHCCCHHBIX Ha CaMOCTOATCIIHLHOC
N3YUCHHUC C MMOCICAYIOIIUM KOHTPOJICM!

Buabl u popmbl .
HaumeHoBaHHe pa3aena KOHTPOJIbHBIX 2
/TeMbl M CIUILIHHDI, MeponpusTHii §
Ne nnn BBIHOCHMBbIE HA 3aganus 1J1s1 CAMOCTOSAATEJIBLHOM padoThI (YUYMTBIBAKOTCS 5
CaMOCTOSITEJILHOE NpH NpoBeJeHny | S
H3yuyeHue TeKyIIero z g
KOHTPOJIs1) =
1. [TnanupoBanue [ToaroroButh pedepar VYcTHOE 4
JKCIICPUMEHTOB JIIsI cobeceoBaHUe
peLeHus 10 Pe3yJbTaTaM
JKCTpEMaJbHBIX 3a7a4. BBITTOJTHEHHOM
paboThI

3.5. IIpuMeHeHwHe 2JIeKTPOHHOTO 00yUCHHUS, TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTUH

Peanmzanus nporpaMMbl yaeOHOH AUCIUTUTMHBI C IPUMEHEHUEM 3JIEKTPOHHOTO OOYUEHUS U
JUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTMH PErJIaMEeHTUPYETCs NEHCTBYIOIIMMU JIOKAIbHBIMU
aKTaMH YHUBEPCHTETA.

VueOHas 1eaTeIbHOCTh YaCTUYHO MPOBOMTCS Ha oHnaiH-iatgopme Moodle, Google meet
3a CYeT MPUMEHEHHUS YIeOHO-METOAMYECKIX MIIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB:

HCIO0JIb30BAHUE 00beM, BKJIIOYeHME B y4eOHbI
ucnoans3zoBanue 30 u 10T
90 u 10T yac npoiuecc

oOyueHue y4e0HO-METOAMYECKUE IIICKTPOHHBIE OpTraHH3aIHs

¢ BeO-TIOJIEPKKOW | 00pa30BaTeNIbHBIE PECYPChl YHUBEPCUTETA CaMOCTOSTEITLHOU PabOTHI
1 xareropun oOyyaronxcs
y4eOHO-METOAMUYCCKUE DJICKTPOHHBIC B COOTBETCTBHH C
o0pa3oBaTesbHBIE PECYPCHl YHUBEPCUTETA pacnucanueM
2 KaTeropuu TEKYIIEeH/TIPOMEXYTOUHON

aTrTeCcTaluu

D0P ob6ecreunBarOT B COOTBETCTBUH € IPOTPaAMMOM TUCIUTUIUHBL:
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— OpraHU3al{I0 CaMOCTOSITENILHON padoThl 00ydYaromierocs, BKIIOYash KOHTPOJIb 3HAHUN
oOyuarorerocst (CaMOKOHTPOJIb, TEKYILIUNA KOHTPOJIb 3HAHUN U IPOMEXKYTOUHYIO aTTECTAIIHIO),

— METOJUYECKOE COMPOBOXKICHUE U JOMOJHUTEIBbHYI0 HH()OPMAIMOHHYIO IOIAEPKKY
3IEKTPOHHOTO 00yUeHUs (JJOTOHUTEIbHbIE YdeOHble U MH(POPMAIIMOHHO-CITPABOYHBIE MATEPHAIIBI).

Texyias u nNpoMeXyTouHasi aTTeCTalMy 110 OHJIAMH-KYpCY MPOBOJSATCS B COOTBETCTBUU C
rpadukoM yueOHOro Mmporecca U pacliCaHUEM.



4. PE3YJbTATbI ObYUYEHMS 110 JUCHUIIIMHE, KPUTEPUN OLLEHKH YPOBHS COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeCeHHE IUIAHUPYEMBIX Pe3yJbTaTOB 00yUCHHUS C YPOBHSAMH C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH(H).
YposHu Hrorosoe Ounenka B Iloxka3zaTenu ypoBHsI C()OPMHPOBAHHOCTH
c¢()OpMHPOBAHHOCTH KOJIU4eCTBO NATHOAILHOM = — -
KoMmeTeHu(-ii) Ganon CHCTeMe yﬂnBepca.ﬂbﬂon(-l:lx) 0611[enpoq)eccHOHanL:ion(-blx) IlpO(l)CCCI/IOHaJ]bHOPlU(-le)
T S —— 110 pesyIBTaTaM : KOMIIeTeHumu(-i) KOMIIeTeH M KOMIIeTeHnu (-if)
cucreme Tekylleil u PSS IIK-4:
N0 pe3yJbTaram NPOMEKY TOYHOI UI-YK-1.5 W/I-TIK-4.2
TeKyulei u aTTecTalun WJI-TIK-4.3
NMPOMeKyTOUHOMH
aTTecTAlNH
BBICOKHIA OTJIMYHO/ Oo6yuarommuiicst: OO6yuaromuiics:
3a4TeHO (OTJIMYHO)/ — TI'PaMOTHO OLIEHMBAET THIT — HCIOJIb3YET METO/IbI
3a4TEHO MAaTEeMaTHYECKON MOJIEIH; MOJIETTHPOBAaHUS OOBEKTOB U
— ompeaesser napameTpbl CHUCTEM YNPABJIECHUS, METOJBI
MOJIENIEN JJIsl CUCTEM pacuera napaMmeTpoB MOJIETEH,
YIpaBJIEHUS TEXHOJIOTUUYECKUMHU METOJTI 00PabOTKHU pe3yIbTaTOB
npoleccamu. 3KCIIEPUMEHTAIbHBIX
— TPOBOIUT HCCIEIOBAHUH.
SKCIEPUMEHTAIbHBIC — aHaM3UpPYyeT COBPEMEHHBIE
HCCIIEIOBAHUS ISl IPOBEPKHU METO/IbI aHAJIM3a Ka4yeCTBa
3aIUIIEHHOCTH OOBEKTOB C paboThI THPOPMAIIMOHHBIX U
MIPUMEHEHUEM COBPEMEHHBIX ABTOMATU3UPOBAHHBIX CHUCTEM;
MaTeMaTUYECKUX METOJIOB, — JEMOHCTPUPYET FOTOBHOCTH
TEXHUYECKUX U POrpaMMHBIX pa3paboTKH MporpaMm
CPEICTB 00pabOTKH Pe3yIbTATOB VHXEHEPHBIX PacyeTOB M0
SKCIIEPUMEHTA; MPOEKTUPOBAHUIO
BJIAJIEET OIBITOM MPAKTHUECKOH POOOTOTEXHUYECKMX CHCTEM, HX
paboThI B UHTEPAKTUBHOM MOJCUCTEM, OTAEIbHBIX
CHUCTEME KOMIIBIOTEPHOM 3JIEMEHTOB U MOJyJIEH.
anre6per SMath Studio.
MOBBIIIEHHBII xoporro/ Ob6yuaromuifcs: - OO6yuaromuiics:
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3a4TeHo (xopoio)/ — JIOCTaTOYHO MO/POOHO, — OTBET OTpaXkaeT 3HaHHUE
3a4TEHO TPaMOTHO U IO CYIIECTBY M3JIaract TEOPETUYECKOT0 U MPAKTHYSCKOTO
W3y4YeHHbIH MaTepHal, MPUBOIANUT U Marepuaia, He JOIycKas
packpbIBaeT B Te3UCHOH (opme CYIIECTBEHHBIX HETOYHOCTEH.
OCHOBHBIC TIOHSTHS;
— JIONyCKaeT eJMHIYHbIe
HerpyObie OInOKH;
JOCTATOYHO XOPOILIO
OpHEHTHUpYETCS B y4eOHO! U
npodecCHOHAIBHOM TUTEpaType.
0a30BbIl yIIOBIETBOPUTENHHO/ OOyyatomuiics: O0yyaroruiics:
3a4TEHO — JIeMOHCTPHPYET TeOpEeTHYECKHE - OTBET OTpaKaeT 3HAHHS Ha
3HaHHUS OCHOBHOTO y4eOHOTO 0a30BOM YpOBHE TEOPETHYECKOTO U
Marepuasa AUCHHUILIHHBI B 00beMe, MPaKTHYECKOr0 MaTepuaia B
HEOOXOIMMOM IS JaJIbHEHIIIErO 00BeEME, HEOOXOIMMOM ISt
ocBoenus OINOII; JanpHeHIel yaeonl 1
JEMOHCTPUPYET pparMeHTapHbIC npezncrosmel paboTel Mo
3HAHUSA OCHOBHOHW y4eOHOM npoQIwIo 00ydeHusI.
JIUTEpaTyphl O AUCHUIUIMHE.
HU3KHIH HEeyI0BJIeTBOpUTENIbHO/ | OOydarommiics:
HE 3a4TE€HO —  JeMOHCTpupyeT (hparMeHTapHble 3HAHUS TEOPETUUECKOTO M PAKTHYECKOT0 MaTepHal, JOMycKaeT
rpyOble OIMOKY MPH €T0 W3I0KEHUN Ha 3aHATUSAX U B X0JI€ IPOMEKYTOUHOU aTTEeCTAIIHH;
—  HCIBITHIBACT CEPhE3HBIC 3aTPYJHEHHS B MPUMEHEHHUH TEOPETHUCCKUX TTOJIOKEHHUHN MPU PELICHUH
HPaKTHYECKHX 33/1a4 IPOPEeCCHOHANBHOM HAIIPABJICHHOCTH CTAHAAPTHOTO YPOBHS CJIOXKHOCTH, HE
BJIajieeT HEOOXOJUMBIMH JIJISI 3TOTO HABBIKAMH U MPUEMAMH;
—  BBINOJIHACT 3a[[aHHUsI TOJIBKO MO 00pa3ily MO/ PyKOBOACTBOM IIPEOIaBaTels;
—  OTBET OTpaXkaeT OTCYTCTBUE 3HaHMWIT Ha 6a30BOM YPOBHE TEOPETHYECKOI0 U MPaKTHYECKOr0 MaTepuasa
B 00beMe, HEOOXOIMMOM JUTS AaJIbHEHIIEH yaeObl.

S. OIIEHOYHBIE CPEJICTBA JJi51 TEKYIIETO KOHTPOJISA YCIEBAEMOCTH U TIPOMEKYTOYHOM

ATTECTALUH, BKIIIOYAA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIINXCA

ITpu nmpoBeeHUH KOHTPOJIS CaMOCTOSITEIbHON pabOThl 00yJaroImuXcs, TEKYIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluu 1Mo y4eOHOM AUCIUIITUHE
«BpIciIas MaTeMaTHKa B MOJIEJISIX CUCTEM YIPABJICHUS» IIPOBEPSAETCS YPOBEHb CHOPMUPOBAHHOCTHU y O0YHArOIIUXC KOMIETEHIIM U 3aIlIIaHUPOBaHHbIX
pe3yabTaTOB 00y4EHUS MO AUCIUILINHE, YKa3aHHBIX B paz/elie 2 HacTOsIIEH MporpaMMBbl.
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(DOPMI)I TCKYHICTO KOHTPOJIA YCIICBACMOCTHU, IIPUMCPBI TUIIOBBIX 3aJIaHUU.

Ne it

DopMBbI TEKYIIEr0 KOHTPOJIs

I[IpuMepbl TUNOBBIX 3aAHMIT

JlaGoparopnas padora Ne 1.1

BBesieHre B MHTEPAaKTHBHYIO CHCTEMY KOMIbIOTEpHOH anreopsl SMath Studio.

3HaKOMCTBO ¢ MaTeMaTndeckuM peaakropom SMath Studio:

- U3yueHue 31eMeHToB uHTepdetica SMath Studio;

- paboTa ¢ TTIaBHBIM MEHIO U C MATEeMaTHYECKON TTaHeIbIO;

- paboTa ¢ maHeNbI0 KAIbKYJIATOPa;

- peIIeHNE TPOCTEHIITMX MaTeMAaTHYECKUX IPUMEPOB;

- BBIMOJIHEHHE CAMOCTOATENILHOTO 33/1aHUs, COTJIACHO HOMEPY BapHaHTa.
Ilpumeput 3a0anuii.
1) CamOCTOSATEIbHO BHIYHCIIUTS:

e'® + /47 + 56° + sin(0.6)

e'> + V47 + 56° + sin(0.6)

2) CaMOCTOSITEIIbHO BBIYHCIIHTH APO0b:

5x%|—6|+4

—

3) Bsrumcauts Gynkimio y= 3x*-7x3+4x2-9x+2 ma x = 0,0.5, .. 3.

4) BbuHCIUTh QYHKIUIO JBYX TEPEMEHHBIX Z = 3x2 +4y2 + 8 mug 3Hadyenwit x= 1, 1.5,..5 u qna
snauenwuii y = 0,0.5, .. 5.

JlaGoparopHas padorta Ne 1.2

JetictBus ¢ matpuiiamu B mporpamme SMath Studio.

ean:

3HaKOMCTBO ¢ maHe b0 Matpuna B SMath Studio:

- U3y4eHHe CIIOCO00B PUMEHEHHsI BCTPOCHHBIX (DYHKIINH;

- paboTa ¢ maHe b0 MaTPHULIA;

- ICWCTBUS HAJl MAaTPULIAMHU.

Ilpumeput 3a0anuii.

3aganue 1. Beenute n1Be Mpou3BOIbHBIE MATPHUIIBI U IEPEMHOKBTE UX.

ObpareHne 1 BEIYUCICHUE ONPEACTUTEIST BO3MOXKHO TOJIBKO ISl KBaAPaTHBIX MATPHLI.

3aganme 2. BeanTe NpoM3BOIBHYIO KBaIpaTHYIO MaTPHUIly, HAHAWTE OOpPATHYIO €l U BBIYMCIINTE
ONpeAeuTeNb. TpPaHCIIOHUPYUTE 3aJaHHYK0 MaTpuIly. BBIIOTHUTE 3TU JACHUCTBHS, HCIOIB3YA
BBIIICIIEPEYNCICHHBIE KHOIIKM BCTPOEHHBIX ONIEPAaTOPOB.
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Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

ITIpumepsbl THNIOBBIX 32JaAHUI

3aganme 3. HaiiTu cxansipHOe M BEKTOPHOE IMPOU3BEACHUS ABYX 3aJaHHBIX TPEXIIEMEHTHBIX
BeKTOpoB X 1 Y

N 17
X= 2 Y=|4
\3) 9/

Jlaboparopras pabora Ne 1.3

Jlorudeckue onepanyy B MaTpUIHOH (opme.

Ilesib: BBIIONHUTH JIOTMYECKHE ONIEPALli B MATPUIHOH hopme.

Ilpumeput 3a0anuit.

3aganue 1. BrimonHUTh B MAaTpU4HOH (opMe HeTBHIpe JIOTUYECKUE OIEpallud: JU3BIOHKIHUIO,
KOHBIOHKITHIO, Huckirodatoree WMJIM (HepaBHO3HAYHOCTH), WHBEPCHIO BEeKTOpoB A u B. OOBACHUTH
IMMOJIY4YCHHEBIC PE3YJIbTAThI.

Bapuant BekTop A Bekrop B
1 11000011 10101001
2 10011100 10100100
3 11100010 10100100
4 11001100 10100100
JlaboparopHas pabora Ne 1.4 [TocTpoeHue qByX- U TpeX-MEepHbIX rpadukoB MaTeMaruueckux ¢pynkiuidi 8 SMath Studio.

Hean:
3HakoMcTBO ¢ nmanenbto ['paduku B SMath Studio:
- U3yUEHHE CIIOCOOOB TIOCTPOSHHSI IBYMEPHBIX U TPEXMEPHBIX I'PAPHKOB;
- paboTa ¢ MeHI0 (hOpMaATUPOBAHUS;
- IOCTPOCHUE I'PaGHKOB PASTHIHBIX ()YHKIIUH.
Ilpumeput 3a0anuit.
1) CamocrosTensHo moctpouTs rpaduk aByx Gpynkmuit: Y(X)= 2sin%(x) u z(x)=5cos*(x) B npenenax 0<=
x<= 20.
2) CaMOCTOSTENBHO TTOCTPOUTH rpaduk GpyHkmm z (X,y) = 3X3 - 4y? st 0 <= x <=3, 0<=y <= 4.
3) Tlocrpoiite rpaduk GyHximu Ha uaTEpBane x ot — 10 1o 10.

Ne papnanTa | DyHKIHUSA |
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Ne DopMBbI TEKYHIEr0 KOHTPOJIsI IIpumepbl THNIOBBIX 3aJaAHUI
1 f(x)=x3-9x?+24x-15
2 f(x)=-x3-12x2 -45x+51
Jlaboparopuas pabora Ne 2.1 Pemrenue anrebpanyeckuii ypapuenuii B SMath Studio

ean:
Hayuutbcs pemiats nuHeiHbIe anreOpandyeckue ypaBaenus B SMath Studio:
- YUCJICHHOE PELICHUE CUCTEM JIMHEHHBIX anreOpandecKuX ypaBHEHUIA;
- pelIeHne CUCTEM JINHEHHBIX alredpanvecknx YpaBHEHHH B MAaTPUIHOI Qopme;
- YUCJICHHOE PElICHUE HEIMHEWHBIX anreOpandeckux ypaBHEHUI;
- pelIeHre CUCTEM JIMHEHHBIX anredpandeckux YpaBHEHUH B CHMBOJIBHOM (opme;
- pellieHre HEMMHEWHBIX ypaBHEHH B CHMBOIIEHOU (hopme.
Ilpumeput 3a0anuit.
1) CaMoCTOSITEIbHO PEIINTE MPUBEIACHHBIC HIYKE CUCTEMbI YPABHCHHIA:
3x+5y-9z+2k-7t=91
13x-4y-7z-3k+4t=12
19x+y+8z-2k+9t=50
7x+12y-8z+k+10t=32
16x+15y-4z+3k-2t=85

2) Cucrema JMHEHHBIX anreOpaMuyeckuX ypaBHEHUH 3aJaHa MaTpulel
K03(PUIIMEHTOB ¥ BEKTOPOM V MpaBbIX yacTeil. HaliTh aHanuTudeckoe pereHue.
04 03 53 -12) 10
56 -29 04 16 0.1
M= Vo=
-84 98 118 —43 0.01
72 -36 81 45 ) | 0.001)

JlaGopatopnas pabora Ne 2.2

Nuddepennuposanne u uHTerpuposanue B SMath Studio
Heawb: HayunThcs Npon3BOIUTH MU depeHmpoBanue u nHrerpuposanne B SMath Studio.
Ilpumeput 3a0anuii.

1) HaiiTii CaMOCTOATENBHO TIEPBYIO, BTOPYIO M TPETHIO MIPOU3BOHBIC TS (DYHKIIHIA:
y=7x®+9x*+5x + 8

y =3x+10x 2
2) Brruuciauts caMoCcTOSATENIHHO HWKCTIPHUBCACHHBIC MHTCTPAJIbL
A) b)
y =5x3% +9x? y = 5sin x +8c0s4x
a=4, b=9 a=0, b=5
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Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

ITIpumepsbl THNIOBBIX 32JaAHUI

JlaGoparopHas pabora Ne 2.3

Pemenne nuddepeHnanbHbIX ypaBHEHHH
Heab: 0OCBOUTH METOBI pelIeHHs OOBIKHOBEHHBIX AU(depeHImansHbIX ypaBHenuid B SMath Studio
Ilpumeput 3a0anuit.
1) HWcnosnp3yst BCcTpoeHHY0 (yHKIM0 0desolve pemmTh ciemyroliee HEITUHEHHOEe OOBIKHOBEHHOE
muddepeHnnanbHOE ypaBHEHHE BTOPOTO TOPSAAKA C HYJIEBBIMHI HadaJIbHBIMU YCIOBHUSIMU:

100y +10(y")+101y=50 22
2) Pemmte caMocTOSATENIFHO IPUBEICHHBIC HU)KE CHUCTEMbl YPaBHEHUH MEPBOTO MOPS/IKA:
1. Yy (xX)+ y(x)z(x) +8x =0 2. u(w(t)+u(t)-3t=0
7°(x) +8z(x) -10=0 w(t) —w(t) +t2=0
y(0) =1 u(0)=0
2(0) =5 w (0) =0
3) Petmnts B muddepenimansHoe ypaBHEHHE BTOPOTO TOPSIIKA

T2 d? y/dt? + £ T dy/dt +y =0,
npu HavyanbHbIX yeinoBusx to=0, Y(to) =1, dy/dt (to) =0 u 3aganHbIX 3HaUeHMAX mapameTpoB T=10, &
=0.5.

Jlaboparopras padora Ne 3.1

OCHOBHBIE METOBI UCCIEIOBAHUS MOJIETIEI.
Pacuer I/II[eHTI/I(bI/IKaHI/IOHHI)IX Mozeie ooObeKTa YIpPaBICHUSA

JlaGoparopHas padota Ne 3.2

Pa3paboTka anropurMa ucciieI0BaHUS MaTeMaTHIeCKUX MoJieTiell 00bEKTOB U cucTeM ynpasieHus. OneHka
aJIeKBaTHOCTH MOJIEIH

JlaGoparopnas padora Ne 3.3

HpOFpaMMHLIe CpeacTBa MOJACIMPOBAHNUA U UCCIICAOBAHUA Moueneﬁ.

JlaGopatopnas padora Ne 3.4

AnmnpokcumManus 1 00paboTtka HaOmoaeHui. [TocTpoeHe 3aKOHOB pacIipeeIeHHs CITyYaiHbIX BETHINH
Heab: mo3HakoMHUTCs ¢ MeroJaMu anmnpokcumaimu ¢ynkinuii B SMath Studio. Hayuwntbes
MCIIOJIb30BaTh METO/IbI pacueTa CTaTUCTHYCCKUX (QYHKIIMIT U aHAM3a JaHHbIX.

Ilpumeput 3a0anuil.
1) Bel4HMCINTD KOPPEISLUUOHHBI MOMEHT U KOI(PQUIMEHT KOPPESIUH 10 3aJaHHBIM
peanu3aiysM CIydaifHbIX BEJIUYUH X, Y U Z, W.
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Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

IIpumepsbl THNIOBBIX 3aJaAHUI

(10)
11

(100
121

{76847 (3747 1
0833 563 14

x= 6921 y =126 : 15 W=
3970 877 16
L8590/ \492) 17

5]
Il

L1g) 4
2) Tlo 3agaHHBIM peaar3aliisM CIIy4aiiHON BETMYMHBI X TIOCTPOUTH e¢ TucTorpammy. [IponsseieHo
500 HaOyroeHuit. Pe3ynbraTel HAOMIOCHNI CBEACHBI B CTATUCTUYCCKUM PSIL:

HNuteppaist -4; -3 -3; -2 -2;-1 -1;0 0;1 1;2 2;3 3,4
HaOJIONEeHUH
Yucio 6 25 72 133 120 88 46 10
HaOJII0JICHNH B
JTAHHOM
HHTEpBAJIC
Yacrora m/n 0.012 0.05 0.144 0.266 0.240 0.176 0.092 0.02

3) Ilo 3amaHHBIM pe3ysibTaTaM HAOIOJCHHI IMOCTPOUTHh TIpaduK HOPMAIBLHOIO 3aKOHA
pactipenenenus. Beipakenue i1 HOpMajdbHOTO 3aKOHA PaCIpEeIeHUs UMEET BU/L;

(x-m)?
202

[ 1 -
f(X)—d N
4) TloctpouTs 3aKOH z-pactpeneneaus Dumepa.
5) Pacnpenenennem ®umiepa ¢ “d1” u “d2” creneHsmMu CBOOO/BI Ha3bIBACTCS paCIpeecHHE
F(0), rne
5e
X=5)

>’

i=1

KonTposnbHas pabora

110 pazaeny «OCHOBHBIE CBEICHHSI O
CUCTEMaAX ynpaBHeHI/ISI " TUIIax
MoJeIIei»

CopaeprxkaHue 3a/laHus:
1) Beruucauth N 3Ha4YeHUH QYHKIUK B 32JaHHOM JTHANIa30HE U3MECHEHHUS apTYMEHTA X U TPeX
3HavYeHul koddduienra a.
2) BeiBecTH Ha 3KpaH TaOJIHIBI 3HAYCHUH apryMeHTa U (DYHKIINH.
3) TocTtpouTh rpaduku 3aaaHHON QYHKIMH.
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Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

ITIpumepsbl THNIOBBIX 32JaAHUI

Bapuanr 1
No DyHKIMS Xo Xk a a as n
1 ax +Vx3 | 06 2,6 2,0 2,5 3,0 10

4a + x?

Bapwmanr 2
Ne DyHKIMS Xo Xk a1 a2 a n
2 (22a—x)% 0,8 2,6 3,0 3,5 4,0 12

Vx +0,3a

KonTponbHas pabora
1o pazneny «MeTobl TOCTPOEHHUS
MOZEINED)

CopaepxaHue 3alaHus:
1) HaiiTu Bce A€HCTBUTENbHBIC KOPHH JBYX HEJIMHEHHbBIX ypaBHeHHH. [Ipy pemeHn i 0JHOTO U3
HEJTMHEHHBIX ypaBHEHUH UCTIOIB30BaTh GyHKIHMIO Find, mpu pemennu apyroro Root.
2) Pemmuth cucteMy THMHEHHBIX ypaBHEHUH, UCTIoNb3ys: 1) oneparop Given u dynkuuro Find, 2)
MaTPUYHBIM CTIOCOOOM, 3) aHANUTHUYECKHM criocoOoM. HadanbHble 3HaUeHHUs KOpPHEH MPUHSTH
PpaBHBIMHA HYIJIIO.

Bapuanr 1
Ne Henuneiinele ypaBHeHUs CucTteMbl TUHEHHBIX YpaBHECHUN
1 3x3-3.1x2-12x — 4.9=0 4.4-x1-2.5x2+19.1-x3 - 10.8-x4=4.3
0.5%— (x=2)?+1=0 5.5x1-9.3-x2 - 14.2-x3 + 13.2-x4=6.8
7.1 X1 —11.5-x2 +5.3:x3-6.7-x4=-1.8
14.2-x1 + 23.4-x2 — 8.8-x3 + 5.3-x4=7.2
Bapuanr 2
Ne Henuneiinele ypaBHeHUs CucTteMbl THHEHHBIX YpaBHECHUN
2 x3-3x2+2.8=0 8.2:x1 —3.2:X2 + 14.2:x3 + 14.8-x4=-8.4
X2+ 0.5*-2=0 5.6:X1 — 12-X2 + 15-X3 — 6.4-x4=4.5
7.1'’x1 - 11.5X2 +5.3-x3 - 6.7-x4=-1.8
14.2-x1 + 23.4-x2 — 8.8-x3 + 5.3-x4=7.2

KonTponbhas pabora
o pazzeny «MccnenoBanue
MaTeMaTHYECKHX MOJEIEH

ConepxaHne 3a1aHus:
1) Bsectu matpuist U u V.
2) BrImodHUTH 3aaHHBIC ISHCTBUS HaJ MATPULIAMH.
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Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

ITIpumepsbl THNIOBBIX 32JaAHUI

3) BeiBecTH Ha IKpaH 3HAUCHUS 33JaHHBIX YJICMCHTOB MATPHLIBL, IPH YCIOBUH, 9TO CYET HOMEPOB 3JIEMEHTOB
HauuHaercs ¢ 1.
4) TpaHCIIOHHPOBATH MaTpHLy V.
5) BwiBecTH Ha SKpaH TpeTHi cTonder MaTpuilsl U 1 BTOPYO CTpOKY MaTpHIis! V.
6) Haiiti 3HaYeHue onpeaenutens MaTpuipt U.
7) Haiitu U cienats nposepky.
8) Haiiru marpuiy W u3 ycmosust: U*W=V. Caenats npoBepKy pe3yibrara.
9) PemmTh CHCTEMY YpaBHEHHMH MATPHIHBIM CIIOCOOOM.
Bapuanr 1
Ne BapuanTs! 3aganuit
1 1)
U=
1.00 0.47 -0.11 0.55
0.42 1.00 0.35 0.17
-0.25 0.67 1.00 0.37
0.54 -0.32 -0.74 1.00
V=
1.00 0.41 0.55 0.65
0.43 0.98 0.33 0.43
0.53 0.31 0.97 0.24
0.67 0.45 0.22 1.00
2) 2(U+V)-(2U-V)
3) U2, Uzs, V2.
9) 5x1+8x2-x3=-7
X1+2x2+x3=1
2X1-3x2+2x3=9
Bapuanr 2
Ne BapuanTs! 3aganuit
2 1)
U=
0.15 0.23 0.12 0.44
-0.52 0.35 0.21 -0.72
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Ne DopMBbI TEKYHIEr0 KOHTPOJIsI IIpumepbl THNIOBBIX 33JaAHUI

0.35 0.42 0.38 -0.63
0.74 -0.25 0.37 0.55
V=
1.00 0.17 -0.25 0.54
0.47 1.00 0.67 -0.32
-0.11 0.35 1.00 -0.74
0.35 0.43 0.36 1.00

2)3U - (U+2V)'V
3) Uz, Uz1, Va2

9) x1+2x2+x3=4
3x1-5x2+3x3=1
2X1+7x2-x3=8

HroroBast koHTpOIBbHAS paboTa 3aganue 1. [Ipoussectu pacuer npu x = 1.2; a=3.4;b=6.7
Bapuant Dopmyina
1

5
y=Zcos(k-a+b)
k=2

15
y:Zlg(i-b+x)

i=10
3aganme 2. [Ipoussectu pacuer npu m= 8§, n=35 u p= 10

Bapuant Dopmyia

1 _nl(m+n)!
~_ _ml+n!

2 (p—m)!n!

= (p —n)!-(m —n)!

3aganune 3. BEIUNCINTE ONIpeIeNeHHBIM HHTErpal
Bapuant dopmyna

1 6
j x2 - cos(x)dx
1
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Ne DopMBbI TEKYHIEr0 KOHTPOJIsI

IIpumepbl THNIOBBIX 3a1aAHUM

8
f sin(x) - cos(x)?dx

5.2. KpI/ITepI/II/I, IIKaJIbl OOCHUBAHHA TCKYIICI'O KOHTPOJIA YCIICBACMOCTH!

HaunmenoBanue
OLICHOYHOI0 IIkaJjbl OHeHUBAHUS
cpeactea Kpurepum oneHuBaHus
(KOHTPOJILHO-
I 100-6anabHast IIsiTubanabHas
cucremMa cucrema
MeponpHusATHS)
KOHTpOIIbHAS 1 PaboTa BBITIONHEHA MOTHOCTBIO. Het ommbok B Joruyeckux paccyxaeHusx. BoamoxxHo 5
naGopatopHasi pabora | HATMYHE OHOM HETOYHOCTH I OIHCKH, HE SIBJISIOIIMECS CIICICTBHEM HE3HAHHS HITH

HEMOHMMAaHUs yaeOHoro MaTeprana. OOyJarouiics ToKa3al MOJHBIA 00heM 3HAHUH,
YMEHUI B OCBOCHUH, MTPOIJICHHBIX TeM 1 IPUMEHEHUE WX Ha MTPAKTHKE.
PaboTa BhIoMHEHA TTOIHOCTHIO, HO 0OOCHOBAHUH IIAar0B PELICHUs] HEJOCTATOYHO. 4
Jonymiena ogaa ommbKa WK JBa-TPU HEAOUETA.
Jomymensr 6onee oaHO# ommMOKY Win 60iee ABYX-TPeX HeI0YETOB. 3
Pabora BEIONTHEHA HE MMOTHOCTHIO. JlOMyTIeHbI TPyOBIe OMIMOKH. 2
Pabota He BbIONIHEHA.

Pemenune npaktnueckux | OOydaromuiicss AEMOHCTPUPYET IPaMOTHOE PEIIEHUE BCEX 3a/1a, UCTIOJIb30BaHNE 5

3a7laHni MPaBUIIBHBIX METOJIOB PEIICHUSI TPU HE3HAYUTENBHBIX BEIYUCIUTEIBHBIX MTOTPEITHOCTSIX
(apudpmernyeckux onrmoOKax);
ITpoeMOHCTPUPOBAaHO MUCIIOJIB30BAaHKE PABHIIBHBIX METOIOB IIPH PEIICHUH 3aa4 MPH 4
HAJIMYMU CYIIECTBEHHBIX OHOOK B 1-2 u3 HUX;
OOyuaromuiics UCIIONb3yeT BEPHBIC METO I PEIICHHUS, HO MPABWILHEIE OTBETHI B 3
OOJIBIIIMHCTBE CiTy4daeB (B TOM YHCIE U3-32 apUPMETHIECKUX OITHOOK) OTCYTCTBYIOT;
OOyuaromuMcs HCHOIb30BaHBI HEBEPHBIE METO/IbI PELICHUS, OTCYTCTBYIOT BEpHBIE 2

OTBCTHI.
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5.3. Cucrema OLIEHUBAHUS PE3YIHTATOB TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM
aTTECTAIUU.

OneHka no JUCHMILIMHE BBICTABISETCS 00y4YaroneMycs ¢ y4ETOM pe3yIbTaTOB TEKYIIEH U
IIPOMEXKYTOYHOM aTTecTaluu.

®opma KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema

Texymuii KOHTPOJIb:
- nabopaTopHas paboTa 2 — 5 WM 3a4TeHO/HE 3aYTCHO
- IPaKTUYECKUE 3aJaHUs 2 — 5 WM 3a4TE€HO/HE 3aYTCHO
- KOHTpOJIbHAs paboTa (Temsbl 1-3) 2 — 5 WM 3a4TE€HO/HE 3aYTCHO
- ITOTOBAas KOHTPOJIbHAS paboTa 2 — 5 WK 3a4TeHO/HE 3aYTCHO
[IpomesxyTouHas aTTecTauus OTIMYHO
(3auer) XOPOIIIO
HToro 3a cemecTp (IUCIUILINHY) YIOBJIETBOPHUTEIBHO
3a4éT HEYIOBJICTBOPHTEIBHO

3a4TE€HO

HE 3aYTCHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzanust mporpamMmbl MpeaycMaTpUBaeT UCIOJNB30BaHUE B Ipolecce 0OydeHus
CIIEYIOMUX 00pa30BaTeIbHBIX TEXHOIOTHH:

— mpoOsieMHas JICKIUS,

— TPYHIOBBIX TUCKYCCHIA;

— AHAJINW3 CUTyallud U UIMUTALMOHHBIX MOJEIEH;

— TMpenojaBaHue AMCUUIUIMH (MOAyneil) B (opme KypcoB, COCTABICHHBIX Ha OCHOBE
pEe3yabTaTOB HAYYHBIX HCCIEIOBAaHUIH, B TOM YHCIIE C Y4YETOM PETHOHAJBHBIX OCOOEHHOCTEH
npodecCHOHATBHOM 1eATeNTbHOCTH BBIITYCKHUKOB M TOTpeOHOCTel paboTonarenei;

— TOHUCK M 00paboTka MH(OpMALIUU ¢ UCTIOTIb30BaHNEM ceTu HTepHeT;

— JMCTaHIMOHHBIE 00pa3oBaTeIbHbIE TEXHOJIOTUH;

— TMPUMEHEHHE IEKTPOHHOTO 00YUEHNUS;

— HCMOJIb30BAaHUE HA JIGKIIMOHHBIX 3aHATUAX BHJIEOMAaTEpHAIIOB U HATJISIHBIX MOCOOHIA;

— caMocCTosTeNbHas paboTa B CUCTEME KOMIIBIOTEPHOI'O TECTUPOBAHMUS;

— TEXHOJIOTHH C UCIIOJIb30BAHUEM MI'POBBIX METOJOB: POJIEBBIX, ACJIOBBIX, U IPYTHX BHIOB
00y4arouux urp.

7. IMPAKTUYECKASA ITIOAI'OTOBKA
[IpakTrueckasi MOArOTOBKA B paMKax y4eOHOH IUCHUIUIMHBI HE pealn3yeTcsl.

8. OPI'AHM3AIIUA OBPA3OBATEJIBHOT'O ITPOUECCA JJIsA JIMIY C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbS

[Ipn oOydeHMH JHUI] C OTrPaHWMYEHHBIMH BO3MOXXHOCTSIMU 37I0POBbsi M HWHBAJIHJIOB
WCITOJIB3YIOTCSI TIOJXOBI, CIIOCOOCTBYIOIINE CO3JaHUI0 0e30aphepHOil 00pa30BaTEIHHOU CPEIbI:
TEeXHOJOTUH Au(EepeHInaud 1 UHIUBUIYaTbHOTO O0y4YeHHs, TPUMEHEHHUE COOTBETCTBYIOIIMX
METOAUK IIO pa60Te C HHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AWCTAHIMOHHOI'O 06HI€HI/I${,
MPOBEJICHUE JOMOIHUTENbHBIX HHIUBUIYATbHBIX KOHCYJIbTAIIMA MO HM3y4aeMbIM TEOPETUYECKUM
BOIIpOoCaM MU MNPAKTHYCCKUM 3aHATHUAM, OKA3aHUC IMOMOIIMU IIPU HMOATOTOBKE K HpOMG)KyTO‘-IHOfI
aTTeCTallUU.
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[Tpn HEeoOxommmocTH paboyas mporpaMma JUCHUIUIMHBI MOXKET OBITh aJanTHPOBaHA IS
obecrieyeHns 00pa30BaTEIHHOTO MPOIIECCa JIULAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBS, B
TOM YHCJIIE JUISl TUCTAHIIMOHHOTO OOY4EHHUS.

VY4eOHbIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUalbl NPEACTABISIOTCS B (opMmax,
JOCTYIHBIX JUIS U3y4eHUsS CTYACHTaMU C 0COOBIMU 0Opa30BaTEIbHBIMU MOTPEOHOCTSAMH C YUETOM
HO30JIOTMYECKHUX TPYII HHBAJIHJIOB!

JIns MOATOTOBKM K OTBETY Ha MPAKTHYECKOM 3aHSITHUH, CTYJCHTaM C OIpPaHMYCHHBIMH
BO3MOXXHOCTSIMH 3/I0pPOBBSI CpE/IHEE BpPEMsl YBEIMUMBACTCS 110 CPABHEHHIO CO CPEAHUM BpPEMEHEM
HOATOTOBKH OOBIYHOTO CTY/ICHTA.

JUist CTyIEHTOB C MHBAIUHOCTHIO MITH C OTPaHMYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsI (hopma
IPOBEJICHUS TEKYIIEH U IPOMEKYTOYHOM aTTECTAllUH YCTAHABINBACTCS C YI€TOM MHANBUAYaIbHBIX
NCUXO(PHU3NMUECKUX OCOOCHHOCTEH (YCTHO, MUCHbMEHHO Ha OyMmare, MUCbMEHHO Ha KOMIIBIOTEpE, B
dbopme TeCTUPOBAHUS U T.I1.).

[IpomexyTouHasi aTTeCTalysl MO JUCLHUIUIMHE MOXET MPOBOAUTHCS B HECKOJBKO ITAIOB B
dopme pyOeKHOTO KOHTPOJS MO 3aBEPUICHUIO W3Y4YCHUS OTICNBHBIX TeM AUCHMIUIMHBL. [Ipn
HEOOXOMMOCTH CTYICHTY IPEIAOCTABIISCTCS JAOMOJHUTEIHHOE BPEMsl JJIsi MOATOTOBKH OTBETA Ha
3a4eTe WM IK3aMeHe.

JIisi OCYIIECTBIICHUSI TPOIENYp TEKYHIEr0 KOHTPOJIS YCIEBAEMOCTH W IMPOMEKYTOUHOM
aTTeCTallii OOYYarOIIUXCS CO3/MAIOTCSA, NpPU HEOOXOJUMOCTH, (OHABI OLEHOYHBIX CPEJCTB,
Q/IalITUPOBAHHBIC JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/IOPOBbBS U MTO3BOJISIOINE OIICHUTD
JOCTHKCHUE WMH 3allJIJaHUPOBAHHBIX B OCHOBHOW 00pa30BaTENFHON INpOrpaMMe pe3yiIbTaTOB
o0y4YeHHsT ¥ YPOBEHb C(OPMHPOBAHHOCTH BCEX KOMIETEHIMH, 3asBICHHBIX B 00pa3oBaTEIbHOMN
nporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

MarepuanbHO-TEXHHUECKOE oOecrieueHre JUCLUIIMHBI IpU 00yYeHUH ¢ UCIOJIb30BAHUEM
TPaJULMOHHBIX TEXHOJIOTHI 00y4YeHHUS.

XapakTepucTUKa MaTepHaIbHO-TEXHUUYECKOTO 00eCreueHHs IUCLUIUIMHBI COCTaBIIETCs B
cooTtBeTcTBUH ¢ TpeboBaHusiMu OI'OC BO.

MaTepI/IaJ'II)HO-TGXHI/ILIeCKOG o0OecrieucHue JUCHOUIINIMHBI ITPU 06y‘I€HI/II/I C HCIIOJIB30BaHHUEM
TPAAULTUOHHBIX TEXHOJOT Ui O6y‘leHI/I$I.

HaunmeHnoBaHnue yueOHbIX ayIUTOPHI, . .
N OcHaleHHOCTh Y4eOHBIX ayANTOPHI, 1abopaTopmii,
JabopaTopuii, MACTEPCKUX, ONOIUOTEK,
. MAacTepCKUX, 0u0JMO0TeK, CHOPTUBHBIX 327108,
CIOPT3aJI0B, IOMeLIeHu i 1151 XpaHeHHsI H .
NOMeIIeHMit 1151 XpaHeHUsI U MPOo(NIaKTHYECKOro
NpoGNIAKTHYECKOr0 00CIy;)KHBAHUS Y1eOHOT0
o0caTy’KUBaHUS y4eOHOT0 000pyAOBAaHHS M T.II.
000py/1I0BAHMS U T.II.
119071, 2. Mockea, Manwtit Kanyscckuit nepeynok, oom 1
ayIUTOPHUHU JJIsl IPOBEACHUS 3aHATUI KOMIUIEKT yaeOHOU Meben;
JIEKITMOHHOI'O TUIIA TEXHUYECKUE CPENICTBA O0YUCHHS, CITY KAIIUE TSI
MpeaCcTaBIeHUs yueOHO nH(OPMaLIUU ayUTOPUH:
— HOYTOYK;
— TPOEKTOP
AyIUTOPHH ISl TIPOBEICHUS JIA00PATOPHBIX KOMIUIEKT yaeOHO# Mebemny;
3aHATHUH, TPYIIIOBLIX U HHANBUIYATbHBIX TEXHUYECKUE CPEICTBA O0YUCHHSI, CITY KAIIUE JTSI
KOHCYJIbTAI[UH, TEKYLIEr0 KOHTPOJIA U MpeacTaBIeHus yueOHO nH(OPMaIIUU ayUTOPUH:
MPOMEKYTOUHOU aTTeCTAIlMU — HOYTOYK,
— TMPOEKTOp;
12 mepcoHaIbHBIX KOMIIBIOTEPOB.
IMomenenus Jisi CaMOCTOATENbHOI PadOThI OcHalIeHHOCTh MOMeIeHMH 1151 CAMOCTOSITEIbLHO
ol0yyammuxces padoThI 00yUaOIMXCS
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HaumeHoBaHue y4eOHBIX AyANTOPHUI,
Jaboparopmuii, MacTepcKHX, ON0INOTEK,
CIIOPT32710B, IOMeIeHUi ISl XPAHCHUS U
NPOPHIAKTHYECKOT0 00CIy:>KMBAHUS Y4eOHOI 0

OcHalIeHHOCTh Y4eOHBIX ayANTOPHI, 1abopaTopmii,

MAaCTepPCKHUX, 0U0JIMOTEeK, CHOPTHBHBIX 32J10B,
TIOMellleHH i 1J1sl XpaHEeHHUs U NPOPUIAKTUYECKOT 0
00CcayKUBAHUSA Y4eOHOT0 000Py1OBAHMS U T.II.

000py10BaHUS U T.II.

YUTAJIBHBINA 3aJ1 OMOJINOTEKH:

KOMITBIOTEPHAs TEXHUKA; OJKITIOYCHHE K CETH
«HTEepHET»

ayauTopuu I TIPOBECACHUSA J'Ia60paTOpHI)IX

3aHATHN

KOMILIEKT yueOHoi Mebeny;
12 mepcoHaIbHBIX KOMITBIOTEPOB.

MarepuanbHO-TEXHHUECKOE oOOecreueHue y4eOHOH AMCIUTUIMHBI

npu  oOyueHHH C

HCII0JIB30BAHHUEM JJICKTPOHHOI'O 06y‘leHI/I${ U JTUCTAaHIITMOHHBIX 06p330BaTeJ'IBHBIX TEXHOJIOTHIA.

Heo0xoaumoe o6opyaoBanue IMapameTpsi

Texanyeckue TpedoBaHUS

[lepconanbHenii kommbioTep/ | Be6-Opaysep

Bepcus nporpaMMHOTO 0OecrieueHUs He

HOYTOYK/TIJTaHIIET, umke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, SAAunekc.bpayzep 19.3
MUKPOQOH, OmnepanuonHas cucteMa | Bepcus mporpaMMHOTO 00ecIiedeHus He
IUHAMUKH, awxke: Windows 7, macOS 10.12 «Sierra»,
JIOCTYII B ceTh VIHTEpHET Linux

Beb-kamepa 640x480, 15 xaapos/c

Mukpodon 000

JnHaMuKy (KOJJOHKH WIIH | JTIOOBIE

HAYITHUKH)

Cetb (MHTEpHET)

[ToctosiHHas ckopocTh He MeHee 192 kbut/c

TexHomoruueckoe  obecrieyeHne
HCIOJIB30BAHHEM  DJICMCHTOB
yuuBepcureta Moodle.

3JIEKTPOHHOU

peanuzanuu
UH(POPMALMOHHO-00pa30BaTeIHHON

IIporpaMmbl OCYHICCTBIIACTCA C

cpebl
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10. YYEBHO-METO/MYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHO! JUCHUAIIJIMHBI/ YYEBHOI' O

C UCITIOJIB30BAHUECM IIAKCTA
MathCad

MOAYJIA
Bua u3naHus Anpec caiita 9bC KoanuecTBo
Ne Ton HJIM YJIEKTPOHHOI0 pecypca JK3eMILISIPOB B
ABTOP(BI) HaumenoBanue u3xaHus (yueOHuk, YII, HN3nareancTBO 9
n/n MII 1 1p.) N3AAHNA (3anonnaemcs 011 U30aHUIL 8 OubauoTEKe
9J1IEKMPOHHOM 8UO€) Yuupepcurera
10.1 OcHOBHast TUTEPATypa, B TOM YHCIIE DJICKTPOHHBIC U3TaHUS
1 CesoctrsHoB I1. A. | Matematudeckoe u VuebHoe M. :PI'Y um. A. H. 2020 http://biblio.kosygin-rgu.ru 30
KOMITBIOTEPHOE nocobue Kocpirnna
MOJICJIMPOBAHKE B 337auax U
npuMepax
2 Bypskos JI.B., MarematHdeckoe u VYuebHoe W3natenbcTBO 2020 https://znanium.com/catalog/docu
Bosomienko FO.I1. | umuTannonHoe nocobue FOxHbBII ment?id=374994
MOJIETMPOBaHNE (benepanbHbII
JIEKTPOTEXHHUECKUX H YHUBEPCUTET
POOOTOTEXHUUECKUX CHCTEM
10.2 JononHuTeNbHAs IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IaHUS
1 Tpodumos B.B., HudopmaimoHHbie cucTeMbl U | YueOHoe M.: Uudpa-M. 2021 https://znanium.com/read?id=375
Bapabanora M.U., | mudpossie TexHosoruu: Yacty | mocooue 739
Kunser B.1., 1.2021 . 253 c.
Tpocdumona E.B.
2 PemrernukoBa I.H. | AmanTHBHbBIE CHCTEMBI VuebHoe WznarensctBo Tomck. | 2016 https://znanium.com/catalog/docu
nocobue ry ment?id=377920
3 Kapmanos @.11., CTaTUCTUYECKHUE METOIbI Vuebnoe M: UszparenbeTBO: 2019 https://znanium.com/catalog/docu
OctpeiikoBckuit 00paboTku nmocooue KYPC ment?id=355561
B.A. 9KCIIEPUMEHTATBHBIX JaHHBIX

10.3 MeToauueckre Marepraisl (yKa3aHHs, peKOMEHAAINN TI0 OCBOSHHUIO AUCIUIUTMHEI (Moaysi) aBTopoB PI'Y um. A. H. Kocreirnna)
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Bnacenko O.M.

ABTOMaTH3aIUA
TEXHOJIOTHYECKHX MPOIIECCOB

MeTtoanueckue
YKa3aHUs

M.: PT'Y um. A .H.
Koceirnuna

2018

YTBepkIIeHO Ha 3acelaHAN
Kadeapsl, mpoTokoi Ne 3 ot
19.09.2018 r.

30
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11. ”TH®OPMAIMOHHOE OBECIHEYEHHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypcsl 351eKTpOHHONU OMOINOTEKH, HHPOPMALIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 npodeccuoHanbHble 0a3bl JAHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl

1. 9BC «Jlanb» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-H3IaTenbckoro neHrpa «Mugppa-M»
http://znanium.com/

3. Onexrponnsie m3ganns «PT'Y um. A H. Kocsirnnay Ha miatdopme DBC «Znanium.coms
http://znanium.com/

4. OnekrpoHHble pecypesl komnanuu LIMTM DxcnonenTa https://exponenta.ru/
IIpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMALHOHHBIE CIPABOYHbIE CHCTEMbI

1. Ounuknoneaus ACY TII. https://www.bookasutp.ru/

2. Bceepoccuiickas maTeHTHO-TeXHHYeckas Oubmmoreka https:/ wwwl.fips.ru/about/vptb-otdelenie-

vserossiyskaya-patentno-tekhnicheskaya-biblioteka/index.php

Haykxomerpudeckast 6a3a maHubIx SCOpus https://www.scopus.com/home.uri

Hayxomerpudeckas 6a3a nanubsix \Web of Science https://access.clarivate.com/

Poccwiickast rocymapcTBeHHas oubimmoreka https://www.rsl.ru/

ITouckosas cuctema PatSearch

N oA~ w

HaumoHanbsHas snekrponHas oubnauoreka (HOB)

11.2. TlepedeHb IpOrpaMMHOI0 OOCCIICUCHUS

PekBU3UTHI NOATBEPHKAAIONIETO

Neni/m | [IporpammHoe oGecrieueHune
JokyMeHTa/ CBOOOIHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 koHTpakT Ne 18-9A-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | koutpakt Ne 18-9A-44-19 ot 20.05.2019
3. I[TporpammHoe obecrieuenne Matlab R2019a KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
4. ITporpammHoe obecrieuerne Mathcad Prime 6.0 | kontpakt Ne 18-DA-44-19 ot 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://webofknowledge.com/
https://www.rsl.ru/
https://www.fips.ru/about/vptb-otdelenie-vserossiyskaya-patentno-tekhnicheskaya-biblioteka/poiskovye-sistemy-i-bazy-dannykh.php#PatSearch
https://www.fips.ru/about/vptb-otdelenie-vserossiyskaya-patentno-tekhnicheskaya-biblioteka/poiskovye-sistemy-i-bazy-dannykh.php#NEB
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JUCT VYYETA OBHOBJIEHUII PABOYEl NPOIPAMMBI YYEBHOWM
JTUCHUIINHBI

B pabouyio mnporpammy y4eOHOM IUCHMIUIMHBI BHECEHBI W3MEHEHHUS/OOHOBIEHHUS H
YTBEP)KJCHBI HA 3aceaHuu Kaeaphl:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep U3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl
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