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1. OBILIUE CBEIEHUA

VYyeOnass nucuumuinHa «Teopust monobus M (GuU3MYECKOe MOJEIMPOBAHUE B IPOMBIIUIEHHON
TEIUIOIHEPTETHKEY» MU3y4YaeTCsl B IIECTOM CEMECTpe.
Kypcogas pabora/KypcoBoii mpoekT — He IperycMOTpeH(a)

1.1.  ®opma NpoOMeEKYyTOYHOU ATTECTALIUU:

IIecToit cemecTp — 3a4eT C OLIEHKOM

MecTto yuebHol aucuumiauHbl B ctpykrype OITOIT
VYyeOnass nucuumuinHa «Teopust momobus M (uU3NYECKOE MOJEIMPOBAHUE B IPOMBIIUIEHHON
TEIUIOPHEPTETHKEY) OTHOCUTCS K 0043aTeIbHOM YaCTH MPOTrPaMMBbI.
OcCHOBOH JI1 OCBOEHHUS TUCLUIUIMHBI SIBJISIOTCS Pe3ysibTaThl OOY4YEHHS MO MPEIUIeCTBYIOIIUM
JUCHUIUIMHAM U PAKTUKAM:

- dusnka,

— Maremarnka,

— Tennodusuka,

- TexHunyeckast TepMOAMHAMUKA

- Temomaccobmen

- Teopust BEpOSTHOCTH U CTATUCTUKA B SKOJIOTMU U TEIJIOOHEPI€THUKE

- VYpaBHeHUs] MaTeMaTHYeCKON (DU3UKHU B IKOJIOTUU U TETIJIOOHEPTeTUKE

- WNHdopmanoHHble 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTMH B MTPo(eccroHalIbHON
NeSITeIbHOCTH

- MerTposnorus, craHAapTU3alus U cepTuuKanus
Pe3ynbTarel ocBOeHMsI yuyeOHOW JAMCUMIUIMHBI B JaJbHeWHIeM OyJIyT UCHOJIb30BaHbl IIpU
BBITIOJTHEHUH BBIITYCKHOW KBaJIM()UKAIIMOHHOM PaboThl.

2. ILEJU U IIAHUPYEMBIE PE3YJIbTATBI OBYUEHUSI IO
JUCLUIJIMHE

Henssmu  wm3ydeHus: aucuuminabl  «Teopus momobust u  (PuU3MUECKOE MOJEITUPOBAHUE B
MIPOMBIIIIIICHHOM TETIJIOIHEPTETUKEY SBIISIOTCS:

— (opMupoBaHuE HAYYHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U TeXHUKHU B Poccuu u 3a pydexom;

— U3y4€HHUE OCHOB TEOPHH 10100MSI U aHAJIM3a pa3MEPHOCTEN;

— M3yYEHHUE METOJIOB M CPEJICTB MOJCIIMPOBAHNS,

— (popMupOBaHHE HABBIKOB OCHOBBI 0OPA0OTKH U aHAJIM3a MOTYYEHHBIX IKCIIEPUMEHTATbHBIX
JTAHHBIX;

— Pa3BUTHE IMO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronmxcs B MpoIecce n3y4eHus TUCIUTIITNHBL,

— MPUOOPETEHHE COBPEMEHHBIX HAYUYHBIX B3TJIANIOB, MJICH B XOAE€ PadOTHI C Pa3IMIHBIMU
HMCTOYHHKAaMU UH(OpMaInu;

— UCITIOJIb30BAHUE TIPU BHITIOJIHEHUH TPAKTUYECKUX 3aJaHU METOJI0OB CPABHEHHMS, 0000IIICHUS,
CHUCTEMAaTH3aIlMH, BBISBICHUS MPUYUHHO-CIICICTBEHHBIX CBS3€H, (OPMYITHPOBAHHUE BHIBOJOB IS
W3Y4YeHUs Pa3IUYHBIX CTOPOH TEXHOJOTHYECKHUX TPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOAMMOCTh CTAIKUBATHCS B MPO(GECCUOHATBLHOM cdepe.

- dbopmupoBaHe y 00Yy4YaIOIMUXCs KOMIIETEHIIMM, YCTAHOBIICHHBIX O0pa30BaTEIbHOM
nporpammoit B cootBeTcTBuu ¢ ®I'OC BO 1o gaHHOM TUCHUTIINHE;
Pe3ynbrarom 00yueHus mo yuyeOHOW NUCIHUIUIMHE SIBISETCS OBJIAJIeHUE 00YUYaIOMUMHUCS 3HAHHUSIMH,
YMEHUSMH, HABBIKAMHU W OIBITOM JCSITEIBHOCTH, XapaKTEPHU3YIOIIUMHU Tpolecc (popmMupoBaHuUs
KOMITETCHIIMN ¥ 00€CTICUNBAIONIMMHU TOCTHKEHUE TIAHUPYEMBIX PE3yJIbTaATOB OCBOCHUS yueOHOM
TUCITUTITAHBL.



2.1.

dopmupyeMble KOMIIETCHIIUN, UHINKATOPHI JOCTUKEHUSI KOMIIETEHIIHH,

COOTHECEHHBIE C TUIAHUPYEMBIMU pe3yJibTaTaMu 00y4YeHHsI 110 AUCLHUILINHE:

KO}I 1 HAMMCHOBaHHuE
KOMIIETCHIIUHA

Kon u HaumMeHOBaHuUe
HHIMKATOpA
JAOCTHKEHHs] KOMIETEHIMHU

I[InanupyemMble pe3yJibTaThI
o0yuenust
10 TUCIUILINHE

OIIK-1 CriocobeH moHUMAaTh
MIPUHLIUIIEL PaOOTHI
COBPEMEHHBIX
WHPOPMAITUOHHBIX
TEXHOJIOTHH ¥ UCTIOIB30BaTh
WX ISl pelieHus 3a1a4
poheCCHOHATBHON
JeATEIbHOCTH

N-OIIK-1.2 Ymenue
00pabaTeIBaTh, aHATM3UPOBATH
" IpEACTABJIAThL JaHHBIC C
MOMOIIIBIO
CIICIHATN3UPOBAHHBIX
HHCTPYMEHTOB U IIPOrpamMm

OIIK-2 CriocobeH mpuMeHSTh
COOTBETCTBYIOIINH (PHU3HUKO-
MaTeMaTUYEeCKUH amnmnapar,
METO/IbI aHAIN3a 1
MO/JICIIUPOBAHNS,
TEOPETUIECKOTO U
IKCTIEPUMEHTAIILHOTO
WCCIICIOBAHUS TP PEIICHUN
poheCCHOHAIBHBIX 3314

NA-OI1K-2.2 Cnocoben
pa3pabaThIBaTh aNTOPUTMBI U
KOMIIBIOTEPHBIE IIPOIPAMMBI,
TIPUTOJTHBIE JJIS
MMPAKTHYCCKOTO NIPUMECHCHU A

— Bnaneer MeTonamMu 1 METOIUKAMU
00pabOTKH pe3ysIbTaTOB IKCIIEPUMEHTA
C MCII0JIb30BaHUEM HH(DOPMAIIMOHHBIX
TEXHOJIOTHH.

— Mcnonb3yeT COBPEMEHHYIO
BBIUMCJIUTENIbLHYIO TEXHUKY U
CTeIMATTN3UPOBAHHOE TIPOTPAMMHOE
obecrnieyeHue Jyisi aHaau3a 1 06paboTKH
9KCTIEPUMEHTANLHBIX JAHHBIX 1
MOJIEJTUPOBAHMS TEXHOJIOTUIECKUX
NPOIIECCOB U anmnapaToB

OIIK-3 CriocobeH mpuMeHsTh
COOTBETCTBYIOIINH (PHU3HKO-
MaTeMaTUYEeCKUH amnmnapar,
METO/IbI aHAIN3a 1
MO/JICIIUPOBAHNS,
TEOPETUIECKOTO U
IKCTIEPUMEHTAIILHOTO
WCCIICIOBAHUS TP PEIICHUU
poheCCHOHAIBHBIX 3314

NJI-OIIK-3.4 Pemenue 3amxa4
MOJICTTUPOBAHHS
TEXHOJIOTHYECKUX MTPOIIECCOB
Y anmapaToB ¢
HCIIOJIb30BaHUEM
CHELMATU3UPOBAHHOTO
MIPOrPaMMHOI0 00eCIICUEHUS

[IK-5 CnocobeH nmpuMeHsITh
MaTeMaTHYeCKHe MOJICIIH,
OCHOBBI MAaTEMaTUYECKOM
JIOTHKH, METOJIBI ¥ CPEJICTBA
MPOEKTHPOBAHUSI
WHPOPMAITMOHHBIX U

ABTOMATHU3UPOBAHHBIX CUCTCM.

N/I-TIK-5.1 3uanne
METOIOJIOTHH U OCHOBHBIX
METOJIOB MaTeMaTHUYECKOTO
MO/JIEJTUPOBAHUS, OCHOB
MaTeMaTUYECKOH JTOTUKH
NI-TTK-5.2 ITpoBepka
aJICKBaTHOCTH Pa3pabOTaHHBIX
MaTeMaTHYECKUX MoJeiei

— Baapeetr metopukamu nopbopa u

pa3paboTku (pU3NIECKUX U
MaTeMaTUYECKUX MOJIeNeN
UCCJIeTyeMBIX MPOLIECCOB U
anmnaparos;

— Burapeet meropukamy NpoBEpKU

aJIeKBATHOCTHU pa3pabOTaHHBIX
MaTeMaTUYECKUX MOJIeIel

I[NIK-1 CnocobeH mpoBOIUThH
Hay4HBIC MUCCJICAOBAHM 110
OTJENbHBIM TeMaM (pa3zaenam
TeM) B 00JIaCTH
poheCCHOHATBHON
JeSATETbHOCTH

NA-TIK-1.2 ITnanupoBanue
MPOBEICHUS
IKCTIEPUMEHTAIILHBIX
HCCIIEN0BAHUN

NA-TIK-1.3 OopaboTka
pe3yIbTaTOB IKCIIEPUMEHTA

— 3HaeT 0o0LIME MONOXKEHUS U

NOHATUA TECOPUN [IOIIO6I/I$[ n
pa3MEpHOCTEN;

— IloHumaeT 0CHOBBI OOPaOOTKM 1

aHaJin3a MoJIy4YCHHbIX
OKCIICPUMEHTAJIbHbIX JTaHHbIX.

— IIpoBoguT MaTeMaTUYECKy1O

00pabOTKy 1 aHaJIU3 pe3yIbTaTOB
9KCTEpPUMEHTA.




3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

O61as TpyA0EMKOCTh Y4EOHOH NUCUUIUIMHBI 10 y4eOHOMY IJIaHY COCTABIISET:

no ouHou ghopme obyueHus —

3

3.€.

96

qgac.

3.1. Crpykrypa yueOHON AUCIUTUIMHBI 1711 00YUYaIOIMIUXCA 110 BUJIaM 3aHATUM (O4HAs

dbopma 00yueHus)

CTpyKTYypa ¥ 00beM THCIUIIIHHBI

KonTakTHas aynutopHas padora, | CamocrosiTeJbHas padoTa
s yac 00y4arouIerocs, 4ac
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3.2.  Crpykrypa y4eOHOUN MUCIUTLTUHBI/MOYJIS U 00y4aIonIuX s 1Mo pas3jiesiaM U TeMaM JTUCHUTUINHBL (ouHas hopma o0ydeHus)
Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIHpYyeMbIe) KonTakTHas padora
pe3yJabTaThl = =
J— o g Buabl ¥ (popMbI KOHTPOJILHBIX MeponpHsATH,
S = w8 4 ofecrneynBalolIie M0 COBOKYMHOCTH TEKYIIHii
KOA(bI) HaunmeHoBaHue pa3esioB, TeM; > ) = g . 5 K
(hopmupyemoii(bIx) dopma(b1) NpoMeKyTOUHOI aTTecTalH g g g 23 g E = s NOHTPOIIEL YENIEBACMOCTM;
e = =g e =2 g = (opMBI IPOMEKYTOUHOT0 KOHTPOJISI
= = a 2 =B v S yCHeBaeMoCTH
HHIUKATOPOB = ¥ ; S5 2 2 RS
JOCTHKEHHS 5 g = TS g = z S
KOMIeTeHIHi = R & S & ala O A
IaTblii cemecTp
OIIK-3 Pa3nen I. OcHOBBI TeOpuH NOA00MS M AHAJIN3A PAa3MEPHOCTEH X X X X 12
HJ[-OIIK-3.4 Tema 1.1 2 X ®DOpMBI TEKYILEro KOHTPOJIS
TIK-1 Bunsr Hay4HBIX HiccaeI0BaHUH, nX Kiaccudukaius. OCHOBEI TCOPUH o pazneny I:
HJ-TIK-1.2 nojo6us pusndeckux nporeccos. [IpakTnueckoe NpuMeHEHNE TCOPUH 1. KomnokBuym
HJI-TIK-1.3 1noxoous
IK-5 Tema 1.2 2 X
NJI-TIK-5.1 Merto ananusa pasMepHocTei. [[pakTHIECKOE IPUMEHEHHE TEOPHH
NA-TIK-5.2 pasMepHOCTEN
Tema 1.3 2 X
VccnenoBanye IPUHIMIIOB CO3/IaHUSI MAaTEMaTHIECKUX MOJIeNei
TIK-1 Pazpea II. IlorpemHocTu cpeAcTB H3MepeHMIt 12 @DOpMBI TEKYILEr0 KOHTPOJIS
HJ-TIK-1.2 o pasaeny I u II1:
HJ-1IK-1.3 Tema 2.1 2 1. KonTponbHas paboTa
OCHOBHBIE IOHSTHUS U ONPEACICHHS, KJIacCu(UKansI H3MEPEeHUH
CpaBHHTENbHASI OLICHKA CPE/ICTB U3MEPEHHUS
Tema 2.2 2
[MorpemHocTy cpeacTB U3MepeHust U ux kiaccudukarys. OueHka
O’KHJIaeMOW TIOTPEUIHOCTH YKCIIEPUMEHTAIIBHBIX MCCIICIOBAHUH
Tema 2.3 2
MeTo/BI M Cpe/ICTBa U3MEPEHUsSI TapaMeTpoB Iporiecca MeTobl
OTIpeieNIeHNs KOIM4ecTBa TerioThl. Omnpenenenue kodpduunenra
TEIIONPOBOAHOCTH M KO3 (PHUIMEHTa TEIUIO0TIaul
OIlIK-1 Pazpen III. MaTtemaTuueckoe MOACJIMPOBaHUE H HACHTU(DHKaN s X X X X 12 @DOpMBI TEKYILEr0 KOHTPOJIS
HJ-0OlIK-1.2 Mojesei o pazneny HI-IV:
OIlIK-2 Tema 3.1 2 X 1. MHIUBUAYaIIbHBIE IPAKTHUECKUE 3aJaHUS
HJ-OIIK-2.2 [TonsiTus marematuyeckot Moaenu. MeTo HauMEHbIINX KBaJIpaToB 2. 3ammTa nabopaTopHBIX paboT B opme
OIIK-3 (MHK) TECTUPOBAHUM
H-OIIK-3.4 Tema 3.2 2
I1K-5 I'mapaBnrueckue MOJIEIN XMMUKO-TEXHOJIOTHYECKHX POLIECCOB




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIHpYyeMbIe) KonTakTHas padora
pe3y/abTaThl ® =
OCBOCHISI: o g Buabl v (popMbI KOHTPOJILHBIX MeponpHsATH,
o 2 w3 o ofecneynBaloNIne 0 COBOKYMHOCTH TEKYIIHii
KOA(bI) HaunmeHoBaHue pa3esioB, TeM; ® ) 3 o g . 5 K
(hopMupyemMoii(bIx) (hopma(bl) IPOMEAKYTOUHOI aTTeCTAUE g 2 F 23 g e c 8 WOHTPOIL YCEBACMOCTH;
xomneTenmun(ii) u - SN £ 53 g5 (OpMBI NPOMEKYTOUHOT0 KOHTPOJISI
= = a 2 =B v S yCHeBaeMoCTH
MHIMKATOPOB a § = S g § e g g
JAOCTHIKEHHUS 3 = s 'S 2 3 s 'S
KOMIIETEHLHi S ol S & ala e
NA-TIK-5.1 Pazgen IV. O0padoTka 3xcIepUMEHTANBHBIX JAHHBIX C 12
NA-TIK-5.2 HCII0JIb30BAHMEM CHIENUATU3UPOBAHHOIO IPOIPAMMHOIO
obecrieyeHns
Jlaboparopnas pabora Ne 4.1 4
OcBoeHnEe MaTeMaTHYECKUX ITAKeTOB JuIst 00paboTku nanHbx Octave
Jlaboparopnas pabora Ne 4.2 4
I'paduueckoe oToOpa’keHnEe MaTEMaTHIECKIX 3aBUCHMOCTEH
Jlaboparopras pabdora Ne 4.3 4
Jluneitnas anre6pa B Octave
JlabopaTopnas pabota Ne 4.4 4
PenieHne HeNMHENHBIX ypaBHEHUN
Jlaboparopras pabdora Ne 4.5 4
Pemenne onTUMHU3aMOHHBIX 3a/1a4
Jlaboparopnas pabora Ne 4.6 4
O0paboTKa pe3ysIbTaToB IKCIIEPUMEHTa. MeTo HanMEHBIINX
KBaJIpaToB
Jlaboparopnas pabora Ne 4.7 4
[Monbop ko dumentor GpyHKIM, TIPUBOAUMBIX K JIMHEHHBIM IS
OTIMCAHUsI SKCIIEPUMEHTAIILHBIX JIAHHBIX
Jlaboparopnas pabora Ne 4.8 4
[Monbop ¢yHKIMit 17151 ONMCaHUs SKCIEPHUMEHTAIBHBIX JJaHHBIX
3auer ¢ oLeHKOH X X X X 3auer ¢ oLeHKOH
HUTOI'O 3a 6 cemecTp 16 32 48
HNTOI'O 3a Bech nepuos 16 32 48




3.3. Kparkoe conepkanue yueOHON AUCITUTIITUHBI

Ne

HaumenoBanue pa3iesa u
TeMbI T CHHMIJIMHbI

Coaep:xanue pasnea (TeMbl)

Pa3nen I. OcHOBHBIE TeopuM MOAOOMA M AHAJIN

3a pa3MepHoOCTeil

Tema 1.1 Bunbl Hay4YHBIX UCCIIeI0OBAaHUM, Buzpl Hay4HBIX UCCIeOBaHUH, UX Knaccupukanusi. OCHOBHbIE LETIH
ux knaccupukanys. OCHOBBI U 3aJ1a4¥ SKCIIEPUMEHTAIBHBIX CCIIe0BaHui. [IpHHIUITEL co3aHus
TEOPHH MOJI00HS (PU3HYECKUX ¢u3nueckux U MaTeMarniaeckux mozeneii. [logobue pusmueckux
MIPOLIECCOB. SIBJICHUH U cucteM. MeTtoJ; MacTaOHBIX MpeoOpa3zoBaHmii. OCHOBBI
Teopun nooous. PopMbl U KOHCTAHTHI T0100us. TeopeMbl Teopun
nojo6us1. OnpeneneHne KpUTepHUeEB Moxo0ust U3 TUQepeHIHaTbHBIX
ypaBHeHH Hay4yHble OCHOBBI (hH3HYECKOTO MOAEIHPOBAHUSI.
Tema 1.3 Merton ananu3a pazMepHocTel OCHOBBI TeopHuHu pazMepHocTeil. Anredpa pazmepHocrtei. [TonsTue o

Oe3pa3MepHbIX BennurHax. [IOHATHE O 3aBUCHMBIX U HE3aBUCHMBIX
pasmepHocTsix. O6pa3oBanue Oe3pa3MEPHBIX KOMITIEKCOB METOIOM
aHanm3a pasMepHocTei. T-reopema Bakunrema. [pakTudaeckoe
HCIIOJIb30BaHKE METO/Ia AHAITH3a Pa3MEPHOCTEH B
9KCIIEPUMEHTAIILHBIX MCCIIETOBAHMSIX

Paznen II. IlorpemHocT cpeAcTB M3MepeHMIt

Tema 2.1 OCHOBHBIE IOHATHUS U OcCHOBHBIE TIOHSTHS U onpeseneHus. M3mepenne. Knaccudukarus
orpejeneHus, Kiaccupukarms m3mMepenuit. [Ipsimoe n3mepenne. KocBeHHbIE H3MepeHNS.
H3MepeHuil COBMECTHBIE U COBOKYITHBIE H3MEPEHHUS.
Tema 2.2 [orpemHocTu cpencTs Knaccudukanus norpenrnocreii usmepenus. Cucremarnueckast
U3MEpeHus U UX Kiaccudukanus. | morpemHocTs. CitydaiiHasi MOrpemHocTs. [ pydast morperHocTb.
OrneHka oxugaeMoi AbcomnroTHast morpenrHoctb. OTHOCHTENbHAS TIOTPEIIHOCTb.
MIOTPELIHOCTH [Ipusenennas norpemyocts. HopMupoBanue norpemsocteit
SKCHEPUMEHTATBHBIX CpencTB u3MepeHus. Pesynbrat usmepenus. JJoBepuTenbHbIil
HCCIIeIOBaHUN uHTepBan. HopManbHOE UITH raycCOBCKOE paclpeie/iCHuE.
Bri0opouHble qucnepcus U CpeAHEKBAIPATHYHOE OTKIOHEHHE.
BrisiBnenue rpy0Obix norpentHocteid. CucteMaTndeckas
norpemrHocth. Kiace TouHoctn npubopa. PacueT rpaHuIpl moaocs
norpemHocTei. CiiojkeHre CIy4aiflHON U cucTeMaTHIeCKOn
norpeutHoctei. [TonHas norpemHocTs n3MepeHus. OCHOBBI
IUTAHUPOBAHMS TOYHOCTH M3MEPEHUH ITpU MOATOTOBKE
JKCTIepUMeHTa. AJITOPUTM 00pabOTKHU TAaHHBIX KOCBEHHBIX
HM3MEPEeHUH MEeTOIOM IIepeHOca MOTPeIHOCTEH. AJITOPUTM
00pabOTKH JaHHBIX KOCBEHHBIX U3MEPEHUI BEIOOPOUHBIM METOJIOM.
Tema 2.3 MeToap! U CpeacTBa U3MEPEHUS OcHOBHBIE NOHATHS U omipefeneHust. CTpyKTypa U3MEpPUTENbHBIX

napameTpoB nporecca. MeTo bl
OTIpEe/IeNIeHNs] KOJINYeCTBa
tertoTsl. OnpeeneHre
koa(punmenra
TEIUIONIPOBOIHOCTH U

KO3 PHUIMEHTA TETUIOOTIAYN

npubopoB. [ToHATHS 0 PHOOpPaxX MPSIMOTO U yPaBHOBEIICHHOTO
npeoOpa3oBaHuidi. MeTONIBI M CPEACTBA U3MEPEHUS TEMITEPATYPHI.
MeTtobl 1 CpeicTBA U3MEPEHHUS JaBieHus. MeToIbI U Cpe/icTBa
M3MEPEHHUs pacxo/ia ra3oB M XKHUIKoCTeld. MeTo bl onpeieeHus
Konm4ecTBa TeroThl (Kamopumerpust). JlaTYMKH TETIOBBIX TOTOKOB.
KanopumeTpsl MOCTOSIHHO# U TEpEeMEHHO# TeMITepaTyphl.
Onpenenenne K03 PUIMEHTA TEIUIONPOBOTHOCTH TBEPBIX TE,
KUAKOCTEH ¥ Ta30B. ONpeeneHns U eMHUIBI H3MEPEHHSL.
OCHOBHBIE TIPUHIIUTIBI, HCIOJIB3yEMBbIE P H3MEPECHHH

KO3 PHUIMEHTA TEIUIONPOBOTHOCTH. AOCOTIOTHBIC U
OTHOCHTENbHbIC, CTAIIHOHAPHBIC H HECTAI[HOHAPHBIC METOIBI
usMepeHus. Temnootaaua mpu KOHBEKIIUH )KUIKOCTH B OHO(A3HOM
coctostHuU. OO1IHeE TT0NI0KEHUSI. METOIbl OTBITHOTO ONpe/IeIICHHs
koa(unmeHTa TermmooTaaun. MeTo 1 CTalMOHapHOTO TETIOBOTO
noroka. HecrarmonapHsiit MeTox orpeaeseHus kodhduureHra
TEIUIOO0TAaYl. MeTO/IbI peryysipHoro pexxuma. HccnenoBanue
TEIJIOOTaYH TIPU IBIKSHHH JKHIKOCTH OTPAaHHYCHHOM U
HEOrpaHUYEHHOM 00bEME.

Pazpen II1. MaTtemaTu4yeckoe MoaeITMPOBaHUE

B IKCICPUMECHTAJIBHBIX HCCJICTOBAHUAX

Tema 3.1

[NonsTHs MaTeMaTHYECKOM
Mojen. MeTo1 HauMEeHBIINX
kBazgparos (MHK)

MaremMmaTtudeckoe MOJCIMPOBAHUE U I/II[CHTI/I(l)I/IKaHI/IH Moz[eneﬁ.
AI[al'ITI/IBHI)Ie H HCAJalITUBHBIC MOJICIIN. MeTOZ[I:-I IMOCTPOCHUA
CTaTUCTUUYCCKHUX MOZ[eJ'Ieﬁ. I/IHTepHOHHL[I/IH. AHHpOKCI/IMaI_II/ISI.




HaumenoBaHue pa3iesa u
TeMbI T CHHMIJIMHbI

Ne i Conep:xanne pa3nea (TeMbl)

OCHOBHBIE IOHATHUS METOJ]a HAUMEHBIINX KBaapaToB. OnpeaeneHne
K03()(HUIMEHTOB ypaBHEHHS PErPECCHH TI0 METOY HAaUMEHBIIHX
KBaJpaToB. MeTon HaMMEeHBIINX KBaAPaTOB IIPU UCCIEIOBAaHUU
JIUHEWHBIX 3aBHCUMOCTel. MeTo1 HauMEHBIIINX KBaIPaToB MPH
HCCIIEIOBAaHHUH TTOJIMHOMUAILHBIX 3aBHCUMOCTel. BbiOop Buia u
oInpeieeHne MapaMeTpoB SMIUPUIECKON MOHOTOHHON 3aBUCUMOCTHU
B BHUJIE O/IHONIApAaMETPUIECKON (PYHKINHU, TPUBOAUMON K JIMHEHHOM.
OreHKa TOYHOCTH MOJTy4aeMbIX Pe3yIbTaToB. JloBepUTEIbHbBIE
HMHTEpBANbI U JOBEpUTENIbHAS BEPOATHOCTh. OCHOBBI
KOpPPEIALHOHHO-PETPECCHOHHOIO aHAIN3A.

Tema 3.2 l'uppaBanueckue Monenu Bpemst mpeObIBaHMs 3JIEMEHTOB MOTOKA KaK CITydaifHas BeJIMYHHA.
XUMHUKO-TEXHOJIOTMYECKUX DKcrepyUMeHTaIbHOE U3YUeHNE PacpeieIeHUsI BpeMEHH

MIPOLIECCOB MpeObIBaHUs HIIEMEHTOB MOTOKA. IHTEerpanbHast u
muddepentmanbHast QYHKIMH pacTpeesIeHns] BpeMEHH peObIBaHMs
3JIEMEHTOB MOTOKA. THUITOBBIE MOJIENH CTPYKTYPHI MOTOKOB. MoJens
H7EaIbHOT0 NepeMeInBaHus. MoJieNlb UIeaNbHOTO BEITECHEHHUS.
OpHomnapamerpuyieckast quddy3noHHast Mojenb. SueedHast MOJEIb.

3.4. Opranuzanusi CaMOCTOSATEIbHOM pabOThl 00YUaIOLIUXCS

CamocrodarenbHas padoTa cTyAeHTa — 00si3aTelibHas 4acThb 00pa3oBaTeNIbHOTO Ipolecca,
HaIpaBJICHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(ECCHOHATIEHOMY M JIMYHOCTHOMY CaMOOOpa30BaHHMIO,
Ha MPOEKTUPOBAHKE JATFHEHIIIETO 00pa30BaTEIHHOTO MapIIPyTa U MPOPECCHOHATBHOMN Kapbephl.

CamocTrodarenbHas paboTa 00yyaroUmMxcs Mo JUCIUILUIMHE OpraHM30BaHa Kak COBOKYITHOCTb
AyIUTOPHBIX M BHEAYAUTOPHBIX 3aHATHH W palboT, 00ECIEeUMBAIONINX YCIEIIHOE OCBOCHUE
JUCLUILINHBI.

AynuTopHas caMoCTosiTelbHass paboTa OOyYaromuxcs MO JUCHUILIINHE BBITIOIHSACTCS Ha
y4eOHBIX 3aHATUSAX [0 PYKOBOJCTBOM IIpernojaBaTelii M MO €ro 3aJaHuio. AyAUTOpHas
camocTosTeNbHas paboTa o0yyaroluxcst BXOAUT B 0OOIIHI 00beM BPEMEHHU, OTBEIEHHOTO y4eOHbIM
TUTAHOM Ha ayJUTOPHYIO paboTy, U PErJIaMeHTUPYETCS PACUCAHNEM YUeOHBIX 3aHATHI.

BreaynutopHast camocTosiTenbHas paboTa 00ydJaronmxcs — IaHupyeMast yaeOHasi, HayqdHO-
HCCIIeIOBATENbCKAs, MPaKTHYECKas paboTa 00yJaromIuXcsi, BBIIOIHAEMAasi BO BHEAYAUTOPHOE BPEMS
0 3aJIaHUIO ¥ TP METOAWYECKOM PYKOBOJICTBE IPETOAaBaTeNs, HO 0€3 ero HemoCpeACTBEHHOTO
y4acTusl, pacliiCaHueM YUEOHbIX 3aHITUN HE PErJIaMEHTUPYETCS.

BueayauropHas camoctosiTesibHas paboTa 00y4aronuxcsi BKIIOYaeT B ceOsl:

- IMOATOTOBKY K JICKOUAM, MIPAKTHYCCKUM U Ha60paTOpHBIM 3aHATUAM, SK3aMCHY

- U3y4EHUE yUeOHBIX MOCOOUIL;

- HN3YyUCHUC pa3JICJ'IOB/T€M, HCBBIHOCUMBIX Ha JICKOUHM W IPAKTHYCCKUC 3aHATHA
CaMOCTOSITEIILHO;

- MOJIMOTOBKA K BBIIIOJHEHUIO JIa0OPAaTOPHBIX pabOT U OTYETOB 110 HUM;

- HN3YUCHUC TCOPCTHYCCKOIO0 M IMPAKTUYCCKOro Marcpuaja 1o pPEKOMCHAOBAHHBLIM
HUCTOYHHUKAM,

- MOJIFOTOBKA K KOHTPOJIbHBIM paboTaM;

- IIOArOTOBKA K HpOMe)KYTOTIHOﬁ aTTeCTall B TCUCHUC CEMECTPA,

CamocrodarenbHas paboTa oOyvaromxcs C yY4yacTHEM IperojaBareiss B (QopMme HHOM
KOHTaKTHOM paloThl MpeaycMaTpUBaeT TPYNIOBYD U (WJIM) HWHAUBUAYaIbHYIO paboTy cC
00y4aroIUMUCS U BKIIKOYAET B ce0sl:

- IPOBEJICHNE KOHCYJIbTALUN TIEpe]] 9K3aMEHOM 110 HEOOXOAUMOCTH;

- KOHCYJIbTallUM [0 OpraHu3alMl  CAaMOCTOSITEIbHOTO M3Y4YEHHUS  OTIEJIbHBIX
paznesos/TeM, 0a30BbIX HOHATUN YUEOHBIX JUCHMILIMH NPOPUIBHOTO/POJACTBEHHOIO OaKaiaBpuaTta,
kotopsie popmuposanu OIIK u I1K, B nensix obecnedeHns npeeMCTBEHHOCTH 00pa30BaHusl.




HCpCLIGHB pa3)1€J'IOB/TeM/ , ITOJJHOCTBIO HJIM YaCTUYHO OTHCECCHHBIX Ha CaMOCTOATCIBHOC

HU3YYCHHUC C MOCICAYIOIIMM KOHTPOJICM:
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Buab1 u ¢popmsl

pabota Ne 4.2

MaTeMaTHYECKUX
3aBHCHUMOCTEN

paboTaM H K 3aluTe J1abopaToOpPHBIX
paboT

KOHTPOJIbHBIX 2
HaunmenoBanmue pasaena ., Q
N MepOoNpPUSITHI S
Ne mn /TeMBbl oucyunaunsl, 3aganus A8 CaMOCTOSTeJIbLHOM e —— =
BBIHOCHMBIE HA padoThI 2
CaMOCTOSITeJIbHOE H3YUeHne TIpH HpoBeACHIH £
TEKYIIEro =22
KOHTPOJIs1) ==
Pazpen I OcHoOBHBIE TEOPUHU NMOJ00US U AaHAJIHU3A Pa3MepHOCTeil
Tema 1.1 Bunas! Hay4HBIX [Ipopaborarb y4eOHbIi MaTepual o | ycTHoe 12
UCCIIeIOBAaHUH, UX MIPEATIOKEHHOH yueOHOi cobeceioBaHue
knaccudukaryst. OCHOBBI JUTEpaType. 0 pe3yabTaTaM
Teopun nonodus ¢pusndeckux | IToAroroBka K KOJUIOKBHYMY. BBIITOJTHEHHOM
MIPOLIECCOB. paborTl,
KOJUTOKBUYM
Tema 1.2 Merton aHanu3a WHJIUBUAYaJIbHbBIE
pasMepHocTei MIPaKTHYECKHE
3a7aHust
Pazpen II. IMorpemnocTu cpeacTB U3MepeHui
Tema 2.1 OCHOBHBIE IOHATHUS U [Ipopaborarh y4eOHbIi MaTepual o | ycTHoe 12
OTIpe/ieIIeHus], MIPEATIOKEHHOH yueOHOi cobeceioBaHue
KJaccuQuKaIys U3MepeHUi JUTEpaType. T10 pe3yabTaTaM
Tema 2.2 [TorpemHocTH cpeacTn [ToxroToBka kK KOHTPOJIBHOH paboTe. | BBHIMOJHEHHOMN
W3MEPEeHHUs U UX paborTl,
knaccudukarys Onenka KOHTpOJIbHASI
O’KUJIAEMOM TIOTPELTHOCTH pabora
SKCTIEPUMEHTATLHBIX
HCCIIeIOBAaHUN
Tema 2.3 MeTtobl U cpenicTBa
U3MEpEHHs TapaMeTpoB
nportiecca. Metoabl
OTIpEeJIeNIeHNs] KOJINYeCTBa
tertoTsl. OnpeseneHne
koa(punmenrta
TEIUIONPOBOIHOCTH U
KO3 hHUIMEHTA TETIOOTIAYH
Pazgen 111 MaTteMaTH4YecKoe MOAeTHPOBAHME U HACHTHGUKAMS MOeJIei
Tema 3.1 [lonatus maremaTuyeckon [Ipopaborarpb y4eOHbIi MaTepual o | ycTHoe 12
MoJen. MeTo1 HAaMMEHBIINX | MPEeIOKEHHON yueOHOH cobeceioBaHue
kBanparos (MHK) JIATEepaType. 110 pe3yibTaTam
Tema 3.2 Tl'uapaBiaryecKue MoIeu IToaroroBka K KOHTPOJIBHOM paboTe | BBIMOJHEHHOMN
XUMHUKO-TEXHOJIOTHYECKUX paborTl,
MIPOLIECCOB KOHTpOJIbHASI
pabota
WHIIUBHyalbHbIE
MIPaKTHYECKHE
3a7aHust
Pazgen IV O0padoTKa IKCIEPUMEHTAIBHBIX JAHHBIX € HCMOJIb30BAHUEM CHENHATU3UPOBAHHOTO
MPOTrPaMMHOr0 odecreyeHust
JlaGopatopHas OcBoeHue MaTeMaTUYECKUX [IpopaboTaTh yueOHBIH MaTeprai mo | 3amura 12
pabora Ne 4.1 MaKeTOB ISl 00pa0OTKH MIPEATIOKEHHOH yueOHOi 11a00paTOPHBIX
nanHbiX Octave JUTEpaType. pabor B Bujie
JlaboparopHas I'paduueckoe oToOpaxkeHue IMoaroroBka k 1abopaTopHBIM TECTUPOBAHUSA




JlaboparopHas

JIuneiinas anredpa B Octave

pabota Ne 4.3

JlaGopatopHas Peenne HenmuHENHBIX

pabora Ne 4.4 ypaBHEHHIA

JlaGopatopHas Pemienne onTUMHU3aIMOHHBIX

pabota Ne 4.5 3a1ay

JlaGopatopHas O06paboTKa pe3yIbTaToOB

pabdota Ne 4.6 sKcTepuMeHTa. MeTo
HaMMEHBIINX KBaJPaToB

Jlaboparopras [Monbop koaddurmento

pabdota Ne 4.7 (GYHKIMH, TPUBOJUMBIX K
JIMHEHHBIM JIJIS OTTUCAHHSI
9KCIIEPUMEHTAIILHBIX JTAHHBIX

Jlaboparopras [Monbop dynkumit ams

pabdota Ne 4.8 OTIMCaHUS

OKCIICPUMCHTAJIbHBIX JaHHBIX

3.5. IlpuMeHeHue 3JIEKTPOHHOTO 00YUYEHUS, IUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX

TEXHOJIOTUN

[Ipu peanuszanuu nporpamMmbl y4eOHOW JUCHUIUIMHBI/YYEOHOrO MOJIYJS 3JIEKTPOHHOE
o0OydeHue U TUCTAaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUN HE IPUMEHSIOTCS.




4. PE3YJIBTATBI OBYUYEHMUS 11O JUCIUIIJIMHE, KPUTEPUU OHEHKHU YPOBHA C®@OPMHUPOBAHHOCTH
KOMIIETEHIIUM, CACTEMA M HIKAJIA OIEHUBAHUS

4.1. CooTHeceHHE IUIAHUPYEMBIX PE3yIbTaTOB O0YUEHHS C YPOBHIMH C(HOPMUPOBAHHOCTH KOMIETEHIIUH(i).

YpoBHHI
chopMupoBaHHOCTH
KOMIeTeHuu (-if)

HTorosoe
KOJIMY€eCTBO
0aJ1J10B
B 100-0a11bHOI
cucreme
10 pe3yJibTaTaM
TeKyIel u
NPOMEKyTOIHOM
arrecTaluM

OueHka B
MATHOAILHOU
cucreme
10 pe3yJibTaTam
TeKylleH 1
MPOMEXYTOTHOM
aTTecTaluu

IMoxa3arenu ypoBHs1 cOpMHPOBAHHOCTH

YHUBEPCAJIbLHON (-bIX)
KOMIeTeHunu(-it)

001IenpogeccnOHATbHOM (-bIX) npodgeccuoHaTbHON(-bIX)
KOMIIeTeH M KOMIIeTeHIuu (-if)

OIIK-1 TIK-1
HJI-OTIK-1.2 HN-TIK-1.2
OIIK-2 AN-TIK-1.3
HJI-OTIK-2.2 IIK-5

OIIK-3 HN-TIK-5.1
HUJ-OIIK-3.4 HN-TIK-5.2

BEICOKHUH

85-100

OTJIMYHO

OO0yyaromuiics:

— 3Haer B NOJHOM 00bEME B COOTBETCTBUH € IPOrpaMMOil 00y4YeHHUs IO JAHHOMY
Kypcy: OOIIHUe MOJI0KEHUS U MOHATUS TEOPUU TIOJO0US U Pa3sMEPHOCTEH,
METOJIOJIOTHIO U MTPAKTUKY IPOBEIEHUS] MHKEHEPHOTO SKCIIEPUMEHTA, METOJIbI U
CpeJICTBa U3MEPEHUH TapaMeTPOB SIBJICHUN U TIPOIECCOB B 3KCIIEPUMEHTATBHBIX
WCCJIEIOBAHUSAX, OCHOBBI 00pAa0OTKH M aHAIK3a MOMYyUYEHHBIX IKCIIEPUMEHTATEHBIX
JIAHHBIX, METO[bI MAIITMHHOTO MOJICITUPOBAHUS UCCIIETYEMBIX TIPOIECCOB U SBJICHUH.
— YMeeT yBepeHHO HACHTH(DHUIIUPOBATH MPOIECCHI M O0UPATh X (PU3HUYECKUE U
MaTeMaTHUICCKHE MOJICIH ITOBBIIICHHOHN CIIOXKHOCTH;

— Brnazaeer HaBbIKaMHU TIAHUPOBAHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
MIPOBE/ICHUS MaTEMaTUIECKOM 00paOOTKY U aHAIM3a TOBBIIIICHHON CIIOXHOCTH
pe3yIAbTaTOB AKCIICPUMEHTA,

— TlpumensieT HHPOPMALMOHHBIE TEXHOJOTHH MPH aHAIH3E U 00paboTKe
JKCIIEPUMEHTAIBHBIX JAHHBIX U MaTEMaTHYECKUX MOJIENIeH HCcCIelyeMbIX IPOIecCOB
U SIBJICHHH.

— Bunageer MeToaukamu moaoopa U pa3paboTKH (PU3MYECKUX U MaTEMaTHYECKUX
MOJIeJIel UCCIIeTyEeMbIX MPOIIECCOB U almnapaToB C MX MPUMEHEHUEM B HETUTTUYHBIX
CUTYaIUsX;

MHOBBIIIEHHBIN

65 -84

XOPOILO

OO0yuaromuiics:
— 3HaeT B IOCTAaTOYHOM 00BEME B COOTBETCTBUH C IIPOrPaMMOI 00YUCHUS 110
JIAHHOMY KYpCY: 0OIIHe MOJOXKEHNSI M TIOHATHS TCOPUH MOJA00US U pa3MEPHOCTEH,




METOJIOJIOTHIO U MIPAKTUKY IPOBENIEHUS] HHKEHEPHOT O KCIIEPUMEHTa, METO/IbI U
Cpe/ICTBa U3MEPEHUN MTaPaMETPOB SIBJICHHI U MPOILIECCOB B IKCIIEPUMEHTAILHBIX
HCCIIEIOBAHUSX; OCHOBBI 00paOOTKY M aHAIH3a MOJYYCHHBIX IKCIIEPUMEHTATBHBIX
JAHHBIX, METO/Ibl MAILIMHHOTO MOJIEIMPOBAHUS HCCIIELyEeMbIX IPOLIECCOB U SBJICHUM.
—  YMeeT WICHTH(PHUIUPOBATH YCIOKHEHHBIC MTPOIECCH H OAOUPATh UX
(u3nYecKre 1 MaTeMaTHYECKUE MOJICIIH;

—  [Inanupyert skcriepuMeHTalbHbIE UCCIEI0BaHMS, TPOBOIUT MIEPBUYHYIO
MaTeMaTU4YeCcKyt0 00pabOTKY U aHAINU3 PE3YyJIbTaTOB SKCIIEPHUMEHTA;

— Ilpumensier HHPOPMALMOHHBIE TEXHOJOTHH MPH aHAIH3E U 00paboTKe
JKCIEPUMEHTATIBHBIX JAHHBIX U MaTEMaTUYeCKUX MOJIeNei UCCielyeMbIX MPOLIECCOB
U SIBJICHHIA.

— Bnanmeer MetomukamMu nmoabopa v pa3paboTKU GU3NIECKUX U MATEMATHICCKUX
MOJIeJIel UCCIIEAYEMBIX MTPOLIECCOB U alllapaToB, HO JAO0MYyCKaeT He3HAUNTEIbHbIE
OIIMOKH;

0a30BbIH

41— 64

YAOBJICTBOPUTCIIBHO

OO6yuaromuiics:

— 3Haer Ha yJOBJIETBOPUTEIBHOM YPOBHE OOIIME TUIIOBHIE MTOJIOKEHUS U TOHATHUS
TEOpHUH MOI00US ¥ pa3MEPHOCTEN, METOIOJIOTHIO U MIPAKTUKY IIPOBEACHUS
WHXXEHEPHOTO YKCIIEPUMEHTA, METOJIBI M CPEACTBA U3MEPEHUN MTapaMeTPOB SBICHUI
Y TIPOLIECCOB B IKCIIEPUMEHTAIBLHBIX UCCIICIOBAHUIX, IEPBUYHBIE OCHOBBI 00pa0OTKH
Y aHaJIu3a MOJYYEeHHBIX 3KCIIEPUMEHTAIBHBIX IaHHBIX, Ha4ualbHbIE OCHOBBI METOIOB
MAIIMHHOTO MOJIEIMPOBAHUS HCCIIENyEeMbIX IPOLIECCOB U SBJICHUN, BOCIIPOU3BOAUTH
U OOBSICHATH NPOMIEHHBIN YUeOHBI MaTepHall Ha yI0BJIETBOPUTEILHOM YPOBHE.

—  YmeeT uieHTU(UIMPOBATH TUIIOBBIE MTPOIIECCH U MOAOUPATh UX (PU3UUECKHE U
MaTeMaTHICCKHE MOJICIIH;

— IIpoBoauT mepBHYHYIO MaTEMaTHYECKYIO 00pabOTKY M aHAIIU3 PE3yIbTaTOB
AKCIIEPUMEHTA;

— TlpumeHnsieT TUMOBbIC HHPOPMALIMOHHBIC TEXHOJIOTUH MPHU aHATIHM3E U 00paboTKe
JKCIEPUMEHTAIBHBIX JJAHHBIX U MaTeMaTHUYeCKUX MOJieNie UCCiielyeMbIX MPOLIeCCOB
U SIBJICHHH.

— Bunageer meToaukamu moa0oopa U pa3pabOTKH THIOBBIX (PU3UYECKHUX U
MaTeMaTUYECKUX MOJENEl HCCieyeMbIX MPOLIECCOB U alapaTroB, HO OTBEYaeT
HEYBEPEHHO, JIOMYCKAET 3HAYUTEILHOE KOJIMYECTBO OMNOOK

HU3KHHI

HCYAOBJICTBOPUTCIIBHO

OO6yuaromuiics:

—  JAEMOHCTPHUDPYCT q)paI‘MeHTaprIe SHAaHUA TCOPETUYCCKOI'O U MPAKTHUYCCKOTO MaTC€puajia B obmactu
TEOPUU SKCIICPUMCHTA, JOIIYCKACT FpY6BIe OIIMOKHU IpHU €T0 U3JIOKCHUHU Ha 3aHATHUAX U B X01€
HpOMe)KyTO‘IHOfI ATTCCTAllH;
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—  HUCIBITHIBACT CEPhE3HBIC 3aTPYTHCHHS B TPUMEHEHHH TEOPETUUECKHX TONIOKECHUH MPHU PEIICHUN
MPaKTUYECKUX 3a/1a4 CTAaHAAPTHOTO YPOBHS CIIOKHOCTH, HE BIIAJICET HEOOXOIMMBIMU TSI 3TOTO
HaBBIKAMH U TIpUEMaMH;

—  BBINOJHSAET 33JaHuUs TOJIBKO MO 00pa3ily u MO PYKOBOJCTBOM IIPETIOIABATEIIS;

—  OTBET OTpa)kaeT OTCYTCTBHE 3HAHUH Ha 0A30BOM YPOBHE TEOPETUIECKOTO M MPAKTUIECKOTO MaTepraa
B 00beMe, HeOOXOIUMOM JIJIs AaJbHEHIICH yueObl.

S. OILIEHOYHBIE CPEJCTBA JJIsSI TEKYIIETIO KOHTPO.JISI YCIIEBAEMOCTHY U TIPOMEKYTOYHOM
ATTECTAIMU,BKIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCH

[Tpu mpoBeaeHUH KOHTPOJISI CaMOCTOSITEIbHON PabOThl 00YYarOIUXCsl, TEKYIIETO KOHTPOJIS U MIPOMEKYTOUHOM aTTeCTalluu MO Y4eOHOW TUCIMITIIMHE
«be30macHOCTh JKU3HEACATEIBHOCTH» MPOBEPSAETCS YPOBEHb COPMHUPOBAHHOCTH y OOYHAIOLIMXCS KOMIIETEHIMHA U 3allJIaHUPOBAHHBIX PE3yJIbTATOB
00y4yeHHs 10 JUCLUIUINHE, YKa3aHHBIX B pa3iene 2 HAaCTOSIIEH MPOrpaMMBl.

5.1.  @opMBI TEKYILIEr0 KOHTPOJISA yCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUN:

Ne | DopMbl TekyLiero IIpuMepsI TUNOBBIX 3aJaHUI Dopmupyemast
I KOHTPOJIs1 KOMIIETEHITHSI
1 Komnnmoxsuym o Bapmnanr 1 IIK-1
pazneny I 1. OCHOBHbIE KpUTEpUHX NO00US B TUAPOra30IMHAMUKE . HJ-TIK-1.2
«OCHOBHBIE TEOPUH 2. Kpurepuanbhble ypaBHeHUs1 TO00USI B TUAPOTa30JMHAMUKE . HJ-TIK-1.3
no100Ks ¥ aHaIu3a OIK-3
pasMepHOCTEN» HI-OIIK-3.4
1IK-5
HJI-TIK-5.1
HJI-TIIK-5.2
2 Koutponwshas Bapuanr 1 TIK-1
pabora mo Pazmeny 1. Urto Takoe HaOIIIO/IEHUE U PE3yIbTaT HAOMIOACHUS? HI-TTK-1.2
11w II1 2. Yro Taxkoe BbIOOpKa 1 00beM BEIOOPKH? HJ-TIK-1.3
«IlorpemHnoctu
CpE/CTB Bapuanr 2
U3MEPEHUID U 1. Kakue BeIMUUHBI 33a10TCS IIPOU3BOJIBHO KCIIEPUMEHTATOPOM B IIPOLIECCE pacueTa CIyYaiHON MOTPEeIIHOCTH ?
«MaTeMaTHu4ecKoe 2. B xakux cimyuasx mpu o0pabOTKe JaHHBIX KOCBEHHBIX U3MEPESHUH MPUMEHSIFOT METO/ IIEPEHOCA IMMOTPEITHOCTEH,
MOJCIMPOBaHUE B a B KaKUX — METOJT BEIOOpKH?
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Ne | ®opmbl TEKYLIETO T PEm s 57 FITTT e 6 o ®opmupyemas

I KOHTPOJIs KOMIIETEHII M
9KCIIEPUMEHTANIBHBIX | Bapuaut 3
HCCIICIOBAHUIX» 1. Cmpykmypa usmepumeilbHvlx l’lpu60p06.

2. Hownsmus o npubopax npsamoeo npeodpazosanuii

Bapuanm 4

1. Onpeoenenue koappuyuenma menionpogooOHOCHU MEEPOLIX Mei.

2. Beckonmaxmmuvie Memoobl u cpedcmaea usmMeperust pacxo008 JHcuoKocmeti U 2azo8.

3 | UnnuBuayansHbie Jlaboparopuas pabora Nel. OIIK-1
NPaKTUYECKUE Paccuntarh B COOTBETCTBUM C 33JAHUEM LIUKJI AIBUTATENsI BHYTPEHHETO CTOpPaHUsI HJ-OlIK-1.2
3a/aHus K [TopsitoK BBIMOIHEHHUS: OIIK-2
11a60PaTOPHBIM 1. PaccunTats napamerpsl (p, v, T) B y3/10BBIX TOUKaX IUKJIA M 3aII0THHUTD Ta.1.6m/1uy Nel nmapameTpoB nuxna. 3 HJ[-OIIK-2.2
paGoTam 2. PaccunraTh paboThI pacCIIMPEHNUs U CKATHS LINKIIA, TOABEAEHHYIO M OTBEAEHHYIO B IIUKJIE TEIUIOTY M TepMuieckuit | OI1K-3

KOX(PHUIHEHT MTOJIE3HOTO JCHCTBUS. HJ]-OlIK-3.4
BapuanTsl 3aganust. IIK-5
1. [ukn gBUraTens BHYTPEHHETO CrOPaHUs C MOJBOAOM TEIUIOTHI npu V=const. Hauanensle mapamerpsr P1 = 100 | M/[-TIK-5.1
klIa; t1 = 20 °C. HJ-TIK-5.2

BapuanTtsl
Ne 1 2 3 4 5 6 7 8 9 10 11 12
€ 3,6 4 5 6 7 7,5 8 8,5 9 4,3 5,5 6,5
A 3,33 3 4 4 4,5 4 4,5 5 5 3,5 4,5 4,5

Jlaboparopnas pabora Ne2.
[Moctpouts rpaduk ¢pyHkuuu f (X) 1 NPUOTU3UTEIBHO ONPEACIUTh OJMH U3 KOpPHEH ypaBHEeHUs. PelnTh ypaBHeHHE
f(x) =0 ¢ Tounocteo £ = 1074,

BapuanTt DyHKIUS BapuanTt DyHKUUS BapuanTt DOyHKIUS
3sin(vx) + 0,35x 1 -
1 —38 2 X T3 sin(3,6%) 3 arccosxe_[o\/_ll]_ 0,3%
x € [2;3] x € [0;1] x & 19

Jlaboparopnas pabora Ne3.
1. UccnenoBaTh cucTteMy Ha COBMECTHOCTH M €CIIM BO3MOXKHO PEeIIMTh ee: Metogamu Kpawmepa, "aycca, oOpaTHOi
MaTpHIBI ¥ ¢ ToMomIbio GyHKIuu linsolve
| Bapuast | Cucrema TMHENHHbIX YpaBHEHUN

| Bapuast | Cucrema TMHEHHbIX YpaBHEHUN |




12

1011

®opMBI TEKyIero
KOHTPOJIsI

IIpumMepsI THNIOBBIX 3aJaHUI

dopmupyemast

2%y + x5 +2%x3+3x, =8
3% +3x3=6
2X1 — X, +3x, =4
X1 +2%, —x3+2x, =4

X1 +2x2 +3x3 +4X4 =22

) 2x1+3x2 +x3+2X4=17

x1+x2+x3_X4:8
xl_ZX3_3X4:_7

Jlaboparopnas pabora Ne4.
1. PemnTh cUCTEMY HENMHEHHBIX YpaBHEHUI

Bapuanr | CucteMa HeITMHEHHBIX YpaBHEHUH Bapuanr | CucteMa HEITMHEHHBIX YpaBHEHUH
sinx + 2y =2 cosx+y=1,5
! {cos(y - D+x=07 3 {Zx —sin(y—0,5)=1
) {sin(x +05)—-y=1 4 {cos(x +05)+y=08
cos(y—2)+x=0 siny —2x =1

Jlaboparopnas pabora Ne5.

1. Haxoxnenue sxkcTpeMyMoB GyHKIHHA. OnpeaennTh BO3MOXKHBIE SKCTPEMYMBI (OyHKITHHA

(B ciydae MHOKECTBA 9KCTPEMYMOB OIPaHUYUTHCS TPEMSI)

BapuanTt

DyHKIMS

BapuanTt

DyHKIMS

1

x —sinx = 0.25
x3—3x>+9x—-8=0

2

tg(0.2+x)=x3+3

x3+2x>—-7x+1=0

2. Pemenue 3aJa4 OIITUMHU3allun

Permmuth 3a4a4y HCJIOYUCICHHOTO TPpOrpaMMHUPOBAHU S

BapuanTt

DYyHKIMS

BapuanTt

DyHKIMS

1

W =2x{ —z9 + 24 — min
r1+x2+ 23 —24 <1
z1—xatx3—24 K0
201 + w9+ a3 — x4 23

2

W =2, + 3 — max
2x1 — Txg + 2223 < 22
2r1 —x9 + 623 < 6
2x1 — bxy + 23 < 2

—4xy + 29 + 23 < 1

JlabopaTopHas padota Ne6

HOCTpOI/ITI) U DKCHCPUMCHTAJIBHBIX NAHHBIX YPABHCHHUC PErpeCCMu B BHUJAC IMOJIMHOMA HeKOTOpOfI CTCIICHU U
HO,I[O6paTL e€ ONTUMaJIbHOE 3HAYCHHUE.

Bapuant Nel

KOMIICTCHIITNHA
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Ne | ®opmbl TEKYLIETO T PEm s 57 FITTT e 6 o ®opmupyemas
I KOHTPOJIs KOMIIETEHII M
X 1 2 3 4 5 6 7 8 9 10
vy | 20| 528 | 931 13.9 | 19.0 | 245 | 304 | 36.7 | 43.3 | 50.2
JlabopaTtopHas padora Ne7
TToCTPOMTH JUIsS SKCIIEPUMEHTAIBHBIX JaHHBIX ypaBHEHHE perpeccuu B Buze Y = a - x” - e, IIpu 5TOM cOrslacHo
WCXOJHBIX JIAHHBIX 3aBUCHMOCTh (DYHKIMH OTKJIMKA OT BIIMSIONIETO (hakTOpa NODKHA HAXOAWTHCS C IMOMOLIBGI0 (DYyHKIUH
polyfit(x, y, k) n pynxnmum c=sqp (¢ , @f mnk).
BapuanT Nel
X 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5
y 0.121 0.175 | 0228 | 0.278 | 0328 | 0377 | 0425 | 0472 | 0.529 | 0.565 | 0.618 | 0.657
JlabopaTtopHas pabora Ne§
B xone sxcriepuMenTa ObUIN TOTyYEHBI CllelyIOIre JaHHbIC, Pa3HbIC 110 BapUAHTaM.
Br1OpaTh Bu M ONIpEeNUTh MapaMeTphbl SMIIMPUIECKOH MOHOTOHHON 3aBHCUMOCTH B BUIE€ OHOTIAPAMETPUIECKON
(YHKIMH, TPUBOIUMON K JINHEHHOH
Bapuanr 1
X 1 2 3 4 5 6 7 8 9
y 0.5 0.91 1.25 1.54 1.79 2 2.19 2.35 2.5 2.63
4 | TectupoBaHus K Jlabopamopuwie pabomer Nel-2 OIIK-1
3aIuTe 3agaHus ¢ BBIOOPOM OTBETa HJ[-OIIK-1.2
1ab0paTOPHBIX padbOT 1. BriGepure BepHOE yTBEpHKACHHUE: OIlIK-2
(1) Octave siBJIsIeTcsl HHTEPIPETHPYEMBIM SI3LIKOM IIPOrPAMMHUPOBAHHS nj-0IK-2.2
(2) Octave — Ha3BaHue uHTepperaTopa B nakere MATLAB OIIK-3
(3) Octave — 910 rpaduyeckas 0060sI0UKa MaKkeTa KoMIbloTepHOH anredopsr GNU HJI-OIIK-3.4
(4) Octave — 3T0 cBOOOHO PACHPOCTPAHIEMBII TEKCTOBBIH PEAAKTOP TIK-5
2. Bribepure BepHOe yTBepxaeHre. CumBon ";" (Touka ¢ 3arsToil HJ-IIK-5.1
p pHOE yTBEp ( ) HULITK-5.2

(1) obsi3aTereH B KOHIIE KaXKI0U CTPOKH IporpaMMbl Ha Octave
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1011

®opMBI TEKyIero
KOHTPOJIsI

IIpumMepsI THNIOBBIX 3aJaHUI

dopmupyemast
KOMIIeTEeHIAS

(2) npuMmensiercs UIs1 0JI0KMPOBKH BBIBO/IA Pe3yJIbTATA HA IKPAH HHCTPYKIMH B COOTBETCTBYIONIEH CTPOKe
(3) mpumMeHsieTcs Ui OOBSIBICHUS KOMMEHTaPHS
(4) npuMeHsieTcst JUIs OT/AEIEHHS CTOJIOLOB NPH 3aIIOTHEHUH MaTPHUI]
3. Buibepure BepHoe yTBepxkAcHUe. CuMBOn "%" (IIPOLIEHT)
(1) npuMensiercs 111 00BABJICHU KOMMEHTAPHUS
(2) npuMeHsieTCs Ui BBIYMCIEHUS OCTaTKa OT JEJICHHS YHCE
(3) siBiIsIETCSI OMEPATOPOM JENICHUS YHCET
(4) sBIIsIETCS ONEPATOPOM B3SITHS 110 MOJYJIIO YUCIIA

3aganus Ha paboTy C IporpaMmoit
Ipocreie Beruucnenus (1 Borpoc)
1. Bblunciure 3HaueHue Bopaskenus (sin(7,6))>. OTBET OKPYIIIMTE JI0 JABYX 3HAKOB MOCJIE 3aISTOM.
Orgert: 0,91
2. Bbruuciure 3Hauenue Boipaskenus (sin(0,33))°. OTBET OKpyIIIMTE JI0 ABYX 3HAKOB IOCJIE 3aTISTOM.
Otset: 0,03

3. Bpblunciure 3Hauenue Beipaskkenns (sin(0,33))% + (cos(0,66))%. OTBET OKPYTIHTE 0 JBYX 3HAKOB MOCIIE 3aISTOM.

Otser: 0,73

JlabopamopHuvie pabomut 3-4
3anganus ¢ BeibopoM otseta (10 3amanuii)

1. Kaxas xoMaHia 03BOIUT 0OpaTHTL MATpUILy A?
(1) A1)
(2) in(A)
) A*(-1)
() A%(-1)
2. O6parHas MaTpuI@a — 3T0
(1) Takas MaTpULA, IPH YMHOKEHUH KOTOPOH HA HCXOHYI0 MATPHUILY NOJIy4YaeTcsl eIMHUYHAS MAaTPULA
(2) marpuna, noydeHHas! U3 UCXOAHOW MAaTPHUIIBI 3aMEHOM CTPOK Ha CTOJIOLEI
(3) marpuia ¢ KOMIUICKCHBIMH 3JIEMEHTaMH, ITOJIyYeHHAasl U3 NCXOTHOI MaTpHIIbl TPAHCIIOHUPOBAHNEM U 3aMEHOM KaX10T0
3IEMEHTA KOMILIEKCHO-CONPSKEHHBIM EMY.
(4) matpuna, HoxydeHHAs ITyTEM BO3BEJICHUS KaXKIOTO AJIEMEHTa MCXOAHONW MaTpPHIIbI B CTEIEHB -1
3aanus Ha paboTy C Iporpammoit
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1011

®opMBI TEKyIero
KOHTPOJIsI

IIpumMepsI THNIOBBIX 3aJaHUI

dopmupyemast
KOMIIeTEeHIAS

1. JMaub matpuust A=[310;789;01 1]uB=[123;01 1;2 3 4]. Petuure marpuunoe ypasuenue AX = B. B otser
3aMUIIATE 3HAYCHUE ONPEACIHUTENS TOTYYCHHOW MaTphIlbl X, OKPYIJIMB pe3yabTaT IO OJHOTO 3HaKa IOCHe
3a1sTON.

Orger: 0,1

2. Jlauel MaTpunsl A=[310;256;01 1JuB=[123;01 1; 2 3 4]. Pemunte Marpuunoe ypasuenue AX = B. B oTser
3aMUIIATE 3HAYCHUE OMPEACIHUTENS TOITYYCHHOW MaTphilbl X, OKPYIJIMB pe3yabTaT IO OJHOIO 3HaKa IOCHe
3a1sTON.

Orgert: 0,2

Jlabopamopnas paboma 5

1. BeibepuTe BCTPOCHHYO (DYHKLIHIO, TO3BOJLIFOLIYEO PEIIUTh ONTHMH3AHOHHYIO 33/1a4y.
(1) sqp

(2) sqr

(3) opt

(4) math

2. Beibepure BCTpOCHHYIO (D)YHKIIHIO, IIO3BOJITIONIYIO PEIIaTh 33a49l JTHHEHHOTO POTrPaMMHUPOBAHHS.
(1) sqp

(2) sqr

(3) gplk

(4) minimum

Jlabopamopnule pabomul 6-8

1. AbcIuccehl SKCIIEpUMEHTAIBHBIX TOYEK:

x=[0.16,0.73,0.94,0.76,0.25,0.85,0.73,0.4,0.33,0.07,0.530,0.7,0.36,0.79,0.58,0.32];

OpAMHATHIL:

y=[-0.65,0.99,1.76,1.1,-0.44,1.42,0.99,-0.04,-0.23,-0.86,0.34,0.89,-0.15,1.2,0.5,-0.26].

B otBere ykaxunte ko3pdunnent koppemsinni. OTBET OKpyTJIUTE 10 3-T0 3HaKa I10CIIe 3aIsITOMH.

Ortser: 0.997

12. [MonGepure ko3 GUIMEHTHI TMMOJIMHOMA S5-H  CTENEHW METOJOM HAMMEHBUIMX  KBaJgpaToB. AOCLHCCHI

JKCHEPUMEHTANBHBIX TOYEK:

x=1[0.053, 0.705, 0.624, 0.204, 0.824, 0.421],

opauHatel: y = [-19.236, 15.031, 7.926, -15.577, 27.156, -6.077].

B otBere ykaxknte ko3¢ dunnent npu 5-i crenenn X. OTBET OKPYTINTE 10 2-TO 3HAaKa MOCIIE 3aIlsTOMH.
Ortsert: 0.83

*BOI’!pOCbl K mecmupoeanusim 0OHOBIISIIOMCSL 8 COOMBEMCMEUL C eonpocamu, npedcmaeﬂeﬂﬂbmu 6 coomeemcmeyruux pa3()efzax Ha catime Pocmexﬂa030pa
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5.2. Kpurepuw, mIKaabl OLEHUBAHUS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:

HaunmeHoBaHHEe
OIIEHOYHOI'0 Ixaael oneHUBaHUA

CpeacTBa
(KOHTPOJIbHO-
OLICHOYHOI0
MeponpHusTH)

Kputepun oneHuBanus
100-0a1s1bHAR IIaTnOéaIILHARA
cucreMa cHCTEMA

Konnoxsuym JlaH TONHBIN, pa3BEepHYTHIA OTBET Ha MMOCTABICHHBIN BONPOC (BOMPOCH), MOKa3aHa 5 6amnos 5
COBOKYITHOCTH OCO3HaHHBIX 3HAHUH 00 00BEKTE, MPOSBIAIONIAsiCS B CBOOOAHOM
ONEPHPOBAHUH MOHATUSAMH, YMEHUH BBIAECTUTH IPUUNHHO-CIICICTBEHHBIE CBA3H.
OOyyaromuiicst AEMOHCTPUPYET IITyOOKHE U MPOYHbIE 3HAHKS MaTepHaia 1o 3aAaHHbIM
BOIIpOCaM, UCUEPIBIBAIOLIE U MOCIIEN0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro
n3araer

JlaH TONHBIN, pa3BEepHYTHIA OTBET Ha MOCTABICHHBIN BONPOC (BOIPOCH), TOKa3aHa 4 Ganna 4
COBOKYITHOCTH OCO3HAHHBIX 3HaHUI 00 00bEKTe, OKa3aTEIbHO PACKPHITH OCHOBHEIE
MIOJIO’KEHUS TUCIUIUINHEL, B OTBETE MPOCIICKHUBAETCA YETKAsl CTPYKTYpa, JJOTHIECKast
MOCIIEA0BATENBHOCTD, OTPAYKAIOLIAsl CYIIIHOCTh PACKPBIBAEMBIX MOHATUH, TEOPUH,
spneHnid. OOyyaromuiicsi TBEp0 3HAeT MaTepral Mo 3aaHHBIM BOIPOCaM, TPaMOTHO H
MOCIIEAOBATENBHO €r0 U3JIaraeT, HO JOMYCKAeT HECYIIECTBEHHbIE HETOUHOCTH B
OIIpENCTICHUSX.

JlaH NOJHBIN, HO HETOCTATOYHO MOCIIEIOBATENIbHBINA OTBET Ha MMOCTABICHHBINA BOIIPOC 3 Gamna 3
(BOIIPOCHKI), HO TIPY 3TOM ITOKa3aHO YMEHHE BBIICIUTH TPUYUHHO-CIICICTBCHHBIC CBSI3H.
OTBET JIOTUYCH U H3JIOKEH B TepMUHaX Hayku. OOyJaroluiics BlIaieeT 3HAHUSIMH TOJIEKO
10 OCHOBHOMY MaTepHally, HO HE 3HAeT OTACIbHBIX JIETalICH 1 0COOCHHOCTEH, I0IMyCKaeT
HETOYHOCTH M UCIBITHIBACT 3aTPYAHCHUS C POPMYITUPOBKON ONpEACIICHUI.

JlaH HeTOJHBII OTBET, MPEACTABIISIIOIINN COOOH pa3po3HEHHBIE 3HAHUS IO TEME BOIPOCca 2 GayioB 2
C CyILIECTBEHHBIMH OIINOKaMU B onpeneseHusx. [IpucyTcTByIoT ¢pparMmeHTapHOCTS,
HEJIOTUYHOCTH U3JI0kKeHUs. O0y4aloIuics He OCO3HAET CBSA3b JAHHOTO MOHSITHUS, TEOPHH,
SIBJICHUS C JPYTUMH 00BEKTaMH JUCUUIUIMHBL. OTCYTCTBYIOT BBIBOABI, KOHKPETH3ALIUS U
JIOKa3aTeIbHOCTD U3J10KEeHNA. Pedb HerpaMoTHas. [[onoHUTENbHBIE U YTOUHSIOLIIE
BOIPOCHI IPENOAaBAaTEINsl HE MPUBOIAT K KOPPEKIIMU OTBETa 00YYAIOLIET0Cs HE TOIBKO Ha
MTOCTaBJIEHHBII BOIIPOC, HO M HA IPYTHE BOIPOCHI TEMBI.

He MOJIYy4YCHBI OTBETHI 110 0a30BBIM BOIMpoCaM TUCHUIIIINHBI. 0 6ammoB
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HaumeHoBanmne
OLIEHOYHOI'0 ITxanbl ONeHUBAHASA
(ngigzj;::m_ Kputepun oneHuBanus
100-6annbHas MsaTubanabHas
OTEHOHHOTO cucrema cucreMa
MeponpHusITH)
He npunuman y4yactust B KOJUIOKBUYME. 0 6amnos
Konrtponbhas pabora 1 | Paborta BeimonHeHa momHOCTHI0. HeT ommbok B 10ornyeckux paccy aeHusx. BoImonHeHs 5 6annos 5
BCeE IyHKTHI 3a/JaHus. Bo3MOXXHO HamM4ne OHOW HETOUHOCTH WM OITUCKH, HE
SBIISIIOIIMECS CIIEACTBUEM HE3HAHMS MIIM HEOHUMAaHUS Y4eOHOTO MaTepHara.
OOyyaromuiicst ToKa3ai MOJHbIH 00beM 3HaHUH, YMEHUH B OCBOCHUH MPOHIECHHBIX TEM U
MPUMEHEHHE WX Ha MIPAKTHKE.
PaboTa BeIIIONTHEHA TOJIHOCTHIO, HO JOMYIIEHA OHA OLIMOKA UK JBa-TPU HEJ0UYETa. 4 GamnoB
JHonymieHs! 6osiee 01HON OIIMOKY WK Ooiee IBYX-TPEeX HEA0UETOB. 3 Gamos 3
PaboTa BeIoTHEHA HE OTHOCTHIO. JomyIeHb! rpyOble OIIHUOKH. 2 GayioB 2
PaboTa He BbInoNHEHA. 0 6amos
WnnuBupyansHbie OObyuaromuiicst JeMOHCTPUPYET IPaMOTHOE PEILLICHNE BCEX 3a]lad, HCIIOJIb30BaHUE 5 6annos 5
MPaKTUUECKUE 3aJaHNsl | IPAaBHIBHBIX METOAOB U (POPMYJI AJIsl pEIICHHS IPY HE3HAYNTENFHBIX MOTPEIIHOCTSIX B
K J1a00paTOpHBIM KOJI¢ HaIlMCAaHUs POTPaMMBbI
pabotam [IponeMOHCTPUPOBAHO UCIONB30BAHIE MPABMIIBHBIX METOAOB U (hOPMYII IIPU PEIICHUH 4 GamnoB 4
3aJa4 NP1 HAIMYHUU CYIIECTBEHHBIX OIIMOOK B | M3 HUX;
OO6yuaromuiicst NCTIONB3YET BEPHBIE METOIBI PEIICHUS, HO IPAaBUIILHBIE OTBETHI B 3 Gamos 3
OOJIBIIMHCTBE CiTyyaeB (B TOM YHCIIE W3-32 apUPMETHIECKUX OUIMOOK) OTCYTCTBYIOT;
OO6yuaromumcst HCIO0Ib30BaHbl HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE 2 GayioB 2
OTBETHI.
PaboTa He BbIONHEHA. 0 6amos
TectupoBanus s 3a BBIMOTHEHNE KAKAO0TO TECTOBOTO 331aHUsI HCIIBITYEMOMY BBICTaBISIIOTCS Oayutbl. Tum 7 —9 GannoB 5 85% -
3aIUTHI HCII0JIb3YeMOH IKAJIbl OLeHNBAHNUS — MOPS/IKOBas. 100%
nabopatopHbIX padoT | B 3agaHusx ¢ BEIOOPOM HECKOIBKHX BEPHBIX OTBETOB, 3a/IJaHUAX HA YCTAHOBIICHHE 5 — 6 6ammoB 4 65% -
MPaBUIBHON MOCIEA0BATEIBLHOCTH, 3aJaHUAX HA YCTAHOBICHHE COOTBETCTBUS, 3aJaHHUSAX 84%
OTKPBITOH (POPMBI UCTIONIBE3YIOT MOPSIKOBYIO MIKay. banibl BeIcTaBIAIOTCS HE 32 BCE 3 — 4 6amoB 3 41% -
3aJaHue, a 3a TOT WIK HHOH BHIOOD B KaXKIIOM 3aJaHUM. 64%
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OpAMHATHI:

y=[-0.65,0.99,1.76,1.1,-0.44,1.42,0.99,-0.04,-0.23,-0.86,0.34,0.89,-0.15,1.2,0.5,-0.26].

B otBete ykaxure ko3 dunment koppensamun. OTBET OKPYTIIUTE 0 3-TO 3HAKA ITOCIIC 3aISITOM.
buaer N 3

1. HOTCHIH/IOMCTPI/I‘{CCKI/I(:: CXEMbI U3MEPUTECJIbHBIX HpI/IGOpOB.

2. Meroppl onpefiesieHre Ko3(pulMeHTa TeNJI00TIauu.

HaumenoBanne
OLIEHOYHOI'0 ITxanbl ONeHUBAHASA
a
cpeicTs Kputepun oneHuBanus
(KOHTpOJILHO- 100-6anabHas IaTubanabHas
OII€HOYHOI'0
cucTeMa cucremMa
MeponpHusITH)
3JIP Ne 1-2: 3apanus ¢ Beioopom otBeta 12 B. (0,5 6.), 3amanus Ha paboTy ¢ MPOrpamMMOoit 0 — 2 Gannos 2 40% n
—3B(10.). MeHee
3JIP Ne 3—4: 3aganus ¢ Beioopom oteeta 12 B. (0,5 0.), 3amanus Ha paboTy ¢ mporpaMmmoi 40%
—3B.(106.)
3JIP Ne 5: 3amanus ¢ BeiOopom otBeta 12 B. (0,5 6.), 3ananus Ha paboTy ¢ mporpaMMoit
—28B.(106.+206.)
3JIP Ne 6—8: 3apanus Ha paboty ¢ nporpammoii — 3 B. (3 6.)
5.3. IIpomexyTo4yHas aTTeCTaLHs:
®opma ®opmupyemasi
. TunoBble KOHTPOJIbHbIE 32/IaHNSI U MHbIE MATEPUAJIBI
MPOMeKYTOYHOU . KOMIIeTeHIIUsI
JJIS1 MPOBeIeHUsI MIPOMEKYTOYHOM aTTecTallum:
arTecTaluu
3aueT ¢ OLeHKOH 6 Buner N 1 OIlIK-1
cemectp 1. OumbKY 1 HEOTIPEEICHHOCTH IKCIIEPUMEHTA B IIEJIOM. HJ-OlIK-1.2
B yCTHOH dopme 1o 2. CTpyKTypa U3MEPUTENLHBIX PUOOPOB. OIIK-2
Guiteram ¢ 3. Jlansl matpuupst A=[3 10;789;0 1 1]uB=[123;0 1 1;2 3 4]. Pemure B octave Matpuunoe ypashenne AX =B, | A4-OlK-2.2
HpaKkTHICCKNM B oTBeT 3anuInMTE 3HAYCHHE ONPEAECITUTENS TIOTYIEHHON MATPULBI X, OKPYIJIMB PE3YJILTAT [0 OJHOrO 3HAKA MOCIIE OIK-3
KOMIIBIOTEPHBIM 3AIISTOM HJ[-OIIK-3.4
3alaHueM Buier N 2 TIK-1
HJI-TTK-1.2
1. Kpurepunasbhbie ypaBHEHUsI OJOOUS B THAPOra30/[MHAMIKE . H-TIK-1.3
2. MeTpoJyiornyeckre XapaKTepUCTUKH CPEAICTB U3MEPEHUSI. TIK-5 ‘
3. AGCIUCCHI IKCIIEPUMEHTATBHBIX TOYCK: HJI-TIK-5.1
x=[0.16,0.73,0.94,0.76,0.25,0.85,0.73,0.4,0.33,0.07,0.530,0.7,0.36,0.79,0.58,0.32]; H,ZZ—HK-5:2
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3aIISITOM.

3. Brranciure B octave 3Hauenune Boipaskenus (sin(0,33))2 + (cos(0,66))2. OTBeT OKpyrJIMTE A0 JBYX 3HAKOB I1OCIIE

5.4. Kpurepun, mkanbl ONEHUBAHHS TPOMEKYTOUYHOW aTTeCTalluU Y4eOHOW JUCIIUITIIMHBI/ MO Ty JIS:

®opMa IPOMEKYTOTHOI
aTTecTanun

HavnMeHOBaHHE OLIEHOYHOI'O
cpeacTBa

Kputepun onennBanus

IMIxaasl oeHUBAHUA

100-0anabHast
cucTeMa

IIaTnOéaIILHARA
cCHCTEMA

3aueT ¢ OLIEHKOM:

B yCTHOH (opMme 1o Omieram.
Pacnpenenenue 6amioB no Bonpocam
Ounera:

1-# Bonpoc: 0 — 106am0B

2-#t Bompoc: 0 — 10 6anos

3-ii Bompoc (3axaya): 0 — 10 OamtoB

OOyuarommuiics:

—  JIEMOHCTPHPYET 3HAHUS, OTIHYAIOIINECS TTyOHHOM 1
COJICPIKATEIILHOCTHIO, ACT MOJHBIN HCUCPIBIBAIONINI OTBET, KaK Ha
OCHOBHBIC BOTIPOCHI OWJIETA, TAK U Ha JOMOTHUTEILHBIC,

—  CcBOOOMHO BIaJiceT HAYYHBIMHU MOHITUSAMHE, BEACT TUATIOT M BCTyNAcT B
JIUCKYCCHIO;

—  CImOCOOEH K MHTETPAIliK 3HAHWH TI0 OMPE/ICTICHHON TeME,
CTPYKTYPUPOBAHHUIO OTBETA, K AHAIU3Y MOJOKCHUHN CYIIECTBYIOIINX
TEOPHIA, HAMTPABJICHUH MO BOMPOCY OHIIETA;

—  JIOTWYHO M J0Ka3aTeJIbHO PAaCKPIBACT MPOOJIEMY, TPEIOKEHHYIO B
ounere;

OTBeT He COACPIKUT (PAKTUICCKUX OMTHOOK U XapaKTEPU3YETCs TITyOUHOH,
MOJTHOTOM, YBEPEHHOCTBIO CY)KICHUMN, UILTIOCTPHUPYETCS TPUMEPAMH, B TOM
4rcyie U3 COOCTBEHHOM MPAKTHKH.

24 -30 dayuioB

5
3a4TE€HO

OO0yyarommuiics:

—  MOKa3bIBACT JOCTATOYHOE 3HAHUE yUEOHOTO MaTepHana, Ho IOMycKaeT
HECYIIECTBEHHBIC (PAKTUYCCKUE OIINOKH, KOTOPBIE CIIOCOOCH MCITPABUTh
CaMOCTOSITEIIbHO, OJ1aroiapsi HABOASAIIEMY BOTIPOCY;

—  HEJOCTATOYHO PacKphITa MpobdJiemMa Mo OJJHOMY M3 BOIPOCOB OWIIeTa;
—  HEJOCTATOYHO JIOTHMYHO MOCTPOCHO H3JIOKEHHUE BOTIPOCa;

B oTBeTe packprITO, B OCHOBHOM, COJIepKaHne OUleTa, HMEIOTCS
HETOYHOCTH NMPH OTBETE HA JIOMOJHUTEIBHBIC BOMIPOCHI.

12 — 236amoB

4
3a4TCHO

OO0yyarommuiics:

—  TOKa3bIBaeT 3HaHUS PparMEeHTapHOTO XapakTepa, KOTOphIe
OTJIMYAIOTCS IOBEPXHOCTHOCTHIO U MaJION COAEPKaTEIbHOCTBIO, IOMyCKaeT
(akTHuecKue rpyoble OMNOKHY;

6 — 116am10B

3
3a4TE€HO
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®opMa IPOMEKYTOTHOI
aTTecTanun

HavnMmeHOBaHHE OLIEHOYHOI' O
cpeacTBa

Kputepun onennBanus

IMIxaael oeHUBAHUA

100-0anabHast
cucTeMa

IIaTnOéaIILHARA
cCHCTEMA

—  HE MOXeT 000CHOBaTh 3aKOHOMEPHOCTH U MIPUHITUIIBI, OOBSICHUTh
(bakThI, HAPYIICHA JIOTUKA U3JIOKEHUSI, OTCYTCTBYET OCMBICICHHOCTD
MPEICTABIIEMOT0 MaTepHaa, MPEICTABICHUS O MEKIIPEAMETHBIX CBI3IX
cia0kle.

ConeprkaHue OueTa packphIToO cl1abo, HMEIOTCS HETOYHOCTH IIPU OTBETE
Ha OCHOBHBIC U JIOTIOJIHUTEIILHBIC BOIPOCHI OMJIeTa, OTBET HOCUT
PEIPOTYKTUBHBIN XapakTep.

OOyuaromuiicsi, 0OHapYKUBACT CYIIECTBEHHBIE MPOOEITBI B 3HAHHSIX
OCHOBHOTO yUEOHOTO MaTepHaa, IOMyCKaeT MPUHIMITAATBHBIC OIIMOKA
MIPU OTBETE HA BOIPOCHL.

Ha Gonbiryro yacTh JOMOHUTEILHBIX BOIIPOCOB 110 COACPKAHUIO SK3aMEHA
3aTPYAHSICTCS 1aTh OTBET WJIM HE AAE€T BEPHBIX OTBETOB.

0 — 50ay10B

2
He 3auteno
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5.5.  Cucrtema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM

aTTEeCTaIlNH.

OneHka o JUCIUILIMHE BBICTABIISETCS 00yUaroleMycs ¢ yu€TOM pe3yJIbTaToOB TEKyLIEH U

IIPOMEKYTOYHON aTTECTALUU.

dopMa KOHTPOJIsI 100-6an1pHas cucTeMa IIaTubanibHas cucTtemMa
Texkynuii KOHTPOJIb:
- Komnoxsuym 0 — 5 6amioB 2-5
- Konrponbhas pabota Nel 0 — 5 6amtoB 2-5
- BemmonHenne nHAUBUAYATBHBIX 0 — 3 6amoB 2-5
3ajaHui 1abopaTtopHoii padoTsl Nel
- BeimmonHenne nHAUBUAYATBHBIX 0 — 3 6amtoB 2-5
3ajaHui 1abopaTopHO padoThl N2
TectupoBanme 3JIP Nel-2 0 — 9 6amioB 2-5
- BeimmonHenne nHAUBUAYATBHBIX 0 — 3 6amtoB 2-5
3amanuii JabopaTopHoi paboThel Ne3
- BeimmonHenne nHAUBUAYATBHBIX 0 — 3 GamoB 2-5
3ajaHui 1abopaTopHoii padoTsl Ned
Tectuposanue 3JIP Ne3-4 0—9 6amnoB 2-5
Brinonnenre nHIUBUTy TBHBIX 0 — 3 GamoB 2-5
3aJlaHui JaboparopHoi paboThl NeS
Tectuposanue 3JIP Ne5 0—9 6amoB 2-5
BrinonHenre HHIUBUTy TBHBIX 0 — 3 6amtoB 2-5
3aJIaHui 1abopaTropHoi paboThl Neb
BrinonHenne nHIUBU Ty TBHBIX 0 — 3 GamoB 2-5
3aJlaHui 1aboparopHoi paboTel No7
BrinonHenre nHIUBUTy TBHBIX 0 — 3 6amtoB 2-5
3aJlaHui JaboparopHoii paboThl Ne§
Tectuposanune 3JIP No6-8 0—9 6amoB 2-5
[IpomexyTouHas aTTecTanus 0 — 30 6amnoB OTJIIMYHO
3a4eT C OLICHKOM XOpOouIOo
HToro 3a cemecTp 0 — 100 6ammoB YIOBJIETBOPUTEILHO
a4eT C OILICHKOM HEYIOBJICTBOPUTEIILHO

[TosrydeHHBIN COBOKYIHBIN pe3yJIbTaT KOHBEPTUPYETCS B NATHOAJUIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TAOUIIEH:

100-6an1bHasA cucTeMa NATHOAJILHASA cHCTEeMAa |
IK3aMeH
OTJINYHO
85 — 1006ay10B
XOPOIIO
65 — 846a1108 P
OBIICTBOPUTEIHHO
41-64 GannoB e p
0 —406ammoB HEYJIOBJIETBOPUTEIEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanuzammss mporpaMmbl TIpeaycMaTpuUBaeT UCIOJIB30BAaHWE B TIpolecce O0OydeHus

CJIEYIOIINUX 00pa30BaTEIbHBIX TEXHOJIOTUM:
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— npoOJIeMHast JICKIINS;

- pa3b0op KOHKPETHBIX CUTYyaIUH;

- nperno/iaBaHue AUCIUILTHHBI B (JOpME KypCOB, COCTAaBICHHBIX HAa OCHOBE PE3YJIbTaTOB
HAYYHBIX UCCIICJIOBAHUI, B TOM YHUCIIE C YUYETOM PETHOHAIBHBIX OCOOEHHOCTEH MPOeCCHOHATEHON
NeSATEILHOCTH BBIITYCKHUKOB U TOTPEOHOCTEN paboTomaTesei;

— MOMCK U 00paboTKa nH(OPMAIUHU C UCTIOJIb30BaHUEM ceTh MIHTepHeT;

- UCTIOJIb30BaHUE HA JICKITMOHHBIX 3aHATUSIX BUACOMATEPHAJIOB M HATJISAHBIX TIOCOOHIA;

- oOydeHue B COTpyJHUYECTBE (KOMaH/IHas, TpyMnIoBas padoTa).

7. MNPAKTUYECKASA IOAI'OTOBKA

[TpakTHyeckasi MOArOTOBKA B paMKax y4eOHOM AMCHMILIMHBI peaiu3yeTcs Ipy NpOoBEICHUN
MPAaKTUYECKUX 3aHATUM, 1a00paTOPHBIX padOT, MpeayCMaTPUBAIOIINX yUacTHE 00yYaroIINXCs B
BBINIOJTHEHUH OTACIBHBIX JJIEMEHTOB pPa0OT, CBA3aHHBIX C Oyaymeid npodecCuoHATLHON
NEeATEIbHOCTBIO.

8. OPT'AHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUECCA I JIMI C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbs

[Ipy oOy4YeHMH JHII C OTPaHWYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAIUIOB
WCIIONB3YIOTCS TOAXOBI, CITOCOOCTBYIOIINME CO3/IaHUI0 0e30apbepHOil 00pa30BaTEIbHON CpEIb:
TEXHOJIOTUH AU(PEpeHINANN U HHIUBUIYATLHOT0 OOyYeHHs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOAMK 10 paboTe ¢ WHBAIMIAMH, HWCIOJIB30BAaHUE CPEACTB JAUCTAHIIMOHHOTO OOIICHUS,
MIPOBEJICHUE JOMOJIHUTEIBHBIX WHIWBHIYyAJbHBIX KOHCYJIBTAIMH 0 U3y9aeMbIM TCOPETHUCCKHM
BOIIPOCAM M TPAKTHYECKUM 3aHATHUSIM, OKAa3aHWE IMOMOIIM MPH IMOATOTOBKE K MPOMEKYTOUHOM
aTTecTaluu.

[Ipu HEeoOxoammocTu pabouas mporpaMMa JUCHUILIMHBI MOXKET OBITh aAanTHPOBaHA IS
obecrieueHrst 00pa30BaTEIBLHOTO MPOIECCa JTUIAM ¢ OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBBS, B
TOM YHCJIC JUIsl AUCTAHIIMOHHOTO 00YUYEHUSI.

YueOHbIE W KOHTPOJBHO-U3MEPUTEIBHBIC MaTepuabl MPEACTABISAIOTCS B (opmax,
JOCTYIIHBIX JIJISl U3YUYEHUS CTYJACHTaMH C OCOOBIMH 00pa30BaTEIBLHBIMH MOTPEOHOCTIMH C YUYETOM
HO30JIOTUYECKUX TPy HHBATUIOB:

JIss TIONTOTOBKM K OTBETY HA TPAKTHYSCKOM 3aHITHH, CTYIACHTaM C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMU 37I0POBbSI CpEIHEE BPEMsl YBEIIMUMBACTCS MO CPABHEHHUIO CO CPETHUM BPEMEHEM
MOATOTOBKH OOBIYHOTO CTYJICHTA.

st CTYyIeHTOB C MHBATMIHOCTBIO WJTM C OTPAHUYECHHBIMUA BO3MOKHOCTSIMHU 3J10POBBs hopMa
MIPOBEJICHUS TEKYIICH U IPOMEKYTOUYHOM aTTECTAIIMHA YCTAHABIMBACTCS C YUESTOM UHIAMBHIYIbHBIX
MCUXO0(PU3NIECKUX 0COOEHHOCTEH (YCTHO, MUChbMEHHO Ha OyMmare, MUCHbMEHHO Ha KOMIIBIOTEpE, B
¢dbopMe TecTUpOBaHUS U T.I1.).

[IpomexxyTouHast aTTecTanus MO AUCIHUIUIMHE MOKET MPOBOIUTHCS B HECKOJBKO ITArloB B
dbopme pyOEKHOrO KOHTPOJIS MO 3aBEPIICHUIO W3YYCHHUS OTIEIBHBIX TEM JUCHHUIUIMHBL. [lpu
HEOOXOAMMOCTH CTYACHTY IPEAOCTABISACTCS JOMOJHUTEIHLHOE BpeMs JUIsl MOATOTOBKH OTBETa Ha
3ayeTe UM dK3aMeHe.

Jnst ocymiecTBIIeHHs] TIPOLIEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH W TMPOMEKYTOYHOM
aTTecTanuu OOYYaroOIIUXCsl CO3/Al0TCS, TPH HEOOXOJUMOCTH, (OHIBI OILEHOYHBIX CPEICTB,
aJanTUPOBAHHBIC JIJISl JIUI] C OTPAHMYECHHBIMU BO3MOKHOCTSMH 3/I0POBbsI ¥ MTO3BOJISIOIINE OLICHUTH
JTOCTIDKCHHE WMHU 3aIUIAaHUPOBAHHBIX B OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMe pe3yIbTaTOB
o0Oy4eHHus U YpOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBJICHHBIX B 0Opa30BaTEIHHOU
IporpaMMe.
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI

XapakTepucTUKa MaTepHalbHO-TEXHUYECKOro 00ecreyeHUs TUCLUILUIMHBI COCTaBIISIETCS B
cooTtBeTcTBUM ¢ TpeboBanussMu GI'OC BO.

MatepuanbHO-TEXHUYECKOE OOecreueHue JUCHMILIMHBI IPU 00YYEHUU C HUCIIOJIb30BAaHUEM
TPaJULIMOHHBIX TEXHOJOTUI 00yUeHUs.

HaumeHoBaHue y4eOHBIX Ay AUTOPHI,
JadopaTopuii, MACTEPCKUX, ONOIUOTEK,
CIOPT32J10B, IIOMEUIeHMIi 1151 XPaHEeHU U
NpoUIAKTHIECKOT0 00CTyKUBAHUS
y4e0HOro 000py10BaHusl U T.II.

119071, r. MockBa, [lonckas yauuna, 1om 39, crpoenue 4

OcHaleHHOCTh y4eOHBIX Ay AUTOPHUI, JadopaTopui,
MacTepCKHX, 0M0JIMOTEK, CIOPTUBHBIX 32J10B, MOMeEIEHU I
JJIs1 XpaHEeHUsI M MPOPUIAKTHYECKOr0 00CTYKUBAHUS
y4eOHOro 000py10BaHus U T.II.

ayIUTOPHH I TIPOBEACHUS 3aHATUI KOMILIEKT yueOHoi Mebeny,

JIEKIIMOHHOTO THTIA TEXHUYECKUE CPeJICTBAa O0YUEHUs, CIIy Kallue s
MpeCTaBICHUs YIeOHOW HHPOpMAIK OOBIION
ayTUTOPHH:

— HOYTOYK;

— TIPOEKTOD,

— DJKpaH,

— MapKepHas JI0cKa

ayIUTOPHH I TIPOBEACHUS 3aHATUI KOMILIEKT yueOHoi mebeny,

CEMHHAPCKOTO0 TUIIA, TPYIIOBBIX U TEXHUYECKUE CPeACTBA 00yUeHUs, CIyXKallue A7

VHAWBUIYaTbHBIX KOHCYJIbTAIUH, MpeCTaBICHUs YIeOHOW HHPOpMAIK OOBIION

TEKYIIET0 KOHTPOJIA U IPOMEKYTOUHOI ayTUTOPHH:

aTTecTaliu — HOYTOYK,

— TIPOEKTOP,

— MapKepHas J0CKa,

— HabOpBI AEMOHCTPAIIMOHHOI0 000y IOBaHUS U YU4COHO-
HarISIAHBIX I0COOHMH, 00eCIIeYnBAIOIIMX TEMATHYECKIE
WJUTIOCTPALIMH, COOTBETCTBYIOIKE paboyei mporpaMmme

JIACLIUIUIMHGL.

ayJTUTOPHH IS IPOBEACHUS KOMIUIEKT y4eOHOH MeOeH,

J1a00pPaTOPHBIX 3aHATHH, TPYIITIOBBIX TEXHUYECKUE CPEICTBA OOYUESHNS, CITy KaIe ISt

HHINBUAYAIbHBIX KOHCYIbTAIINI MpeICTaBIEHUS YIeOHOM HH(pOPMAITUK OOIBIION
ayJIUTOPHH:

- akpaH nepeHocHo# ClassicSolutionLibra 180x180, -
npoekTop BenQMX511 9H.J3R77.33
O06opynoBaHus (CTEHAB) [T TPOBEICHHSI Ja00PaTOPHBIX
pab6ot o BXX]JI u Dxonoruu
119071, 2. Mockea, Manwtit Kanyxcckuii nepeyiok, 0om 2, cmpoenue 6
YUTAJIbHBIN 331 OMOJIUOTEKH: KOMIIBIOTEPHAS TEXHUKA;
NOJIKIIIOUeHUE K ceTh «MHTepHeT»

TexHomornueckoe  obecriedeHHWE  peaym3alldd  MPOTPaMMBI  OCYIIECTBIISIETCA  C
WCIIOIb30BAHUEM  DJIEMEHTOB  DJIGKTPOHHOW  WMH(OpPMAIMOHHO-00pa30BaTEIBHOM  CPEIIbI
YHHUBEPCUTETA.
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10. YYEBHO-METOJIWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOU JUCHUTLIAHBI

Kosm4ectBo
No Bua wananus I'on Agpec caiita IbC IK3EeMILTSIPOB B
ABTOP(BI) HanMeHoBaHue u3nanus (yuyeOHuK, YII, HN3naTesbCeTBO
n/n MII HM3IAHUSA WJIH 3JIEKTPOHHOI'0 pecypca Oubsnorexe
u /Ip.) YHuBepcurera
10.1 OcHOBHas TUTEPATYpPa, B TOM YHCIIE JIEKTPOHHBIEC U3IaHUS
1 AC I? 'TJIIa };II;B;H:]E OCHOBBI HHKEHEPHOTO YueOHoe NIl PUOP : HUIL 2023 https://znanium.com/catalog/docu
o T JKCIIEPUMEHTA. nocobue NHOPA-M ment?id=427796
Bacunben
Martemarnuyeckoe Munck : Hooe .
) . https://znanium.com/catalog/docu
2 B.II. Tapacux MOJEIMPOBAHNE TEXHUUECKUX Y4eOHuk 3HaHue; Mockaa : 2022 S
ment?id=422940
CUCTEM NHOPA-M
[enk, X. pen. H. Teopus UHKEHEPHOTO
3 II. bycnenko. -, p p YueOHHuK M.: Mup 1972 20
9KCHEPUMEHTA
Ilep. c anrm.
A 1O. Koznos, . . .
4 B.C. Mxuraps, CratucTuueckuil aHaau3 vII M.: UHOPA-M 2022 https.//znanlum.c_orn/catalog/docu
naHHeIX B MS Excel ment?1d=399560
B.®. [llumos
5 E. P. Anekcees, O. Beenenue B Octave mis Kiura M.: ALT Linux 2012 https://www.altlinux.org/Images/0
B. YecHokoBa WH)KEHEPOB U MaTEMaTHKOB /07/OctaveBook.pdf
10.2 lononHUTENbHAS TUTEPATYpa, B TOM YHCIE SJIEKTPOHHBIC U3AaHU
Meronabl MaTeMaTHYECKOU YueOHoe M.: MI'YIAT 2010 5
1 Yepnoycosa, H. B. | 06paboTku pe3ynsTaToB nocoOue
JKCIIEPUMEHTAIBHBIX JaHHBIX
Mertonbr 00paboTKH VYuebHoe HoBocubupck 1981 5
2 Jioos T'. C. Pa3HOTHITHBIX nocoOue Hayxa
SKCIIEPUMEHTAIBHBIX JaHHBIX
EJL denoropa NudopmanmuonHsie VYuebHoe Mocksa : DOPYM 2021 https://znanium.com/catalog/docu
3 o e ’ TEXHOJIOTHH B HayKe U nocoOue : THOPA-M ment?id=377512

A.A. ®enoros

o0pa3oBaHUU
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10.3 Metoamueckue MaTepraisl (YKa3aHus, PEKOMEHIAINY 110 OCBOSHHIO TUCIUILTHHBI aBTOpoB PI'Y nMm. A. H. Kockirnna)

1 EIOpI/IH Mll::I,C [paktukym. Teopus u vii M.: BIEOY BO 20
opoauHa .. fpaictixa «PT'Y nm. A H. 2021
SKCHEPUMEHTATBHBIX
. Kockiruna»
HCCIIeIOBaHUM.
Tropun M.IL., Teopus u mpakTHKa il M.: ®I'bOY BO 20
2 Bopoauna E.C. 9KCIIEPUMEHTA. «PT'Y um. A.H. 2021
Kockiruna»
EIOpI/IH Mll::I,C Teopus u mpakTHKa vii M.: ®TEOY BO 20
3 oponuHa E.C. OKCTIEPUMCHTATLHBIX PTY . AH. 2022
uccnenoBanuil. [IpakTukym.
Kockiruna»
YacTs 11
PaspaboTka mopeneit
A. C. benoycos, B. Mertonuueckne .
4 1. Kypun TEr1000MeHa B MPOTOYHBIX yKasaHms M.MI'VAT 2016 20
TEXHOJIOTHUYECKHX ammapaTax
B. B. UBanos, A. MopenupoBaHu€e ¢ MOMOIIBIO ICKTDOHHOE
5 B. ®upcos, A. H. MATLAB [OnexTpoHHBII P M.MI'VAT 2016 20
yaebHoe nocobue
Hosukos pecypc]
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11. HHO®OPMALMUOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA

Pecypcbl anekTpoHHON OMOINOTEKH, HHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI U

npodeccuoHaabHbIe 0a3bl TaHHBIX:

Ne

DJIEKTPOHHBIE Y4eOHbIe H3aHNs1, )J1eKTPOHHbIE 00pa3oBaTeIbHbIE pecypchl

1.

«Znanium.comy Hay4qHO-U3AaTeNbcKkoro neHTpa «Mudpa-M»
http://znanium.com/

Onextponnsie nznanus «PI'Y um. A.H. Kocsirnna» na mnatpopme 3bC «Znanium.com»
http://znanium.com/

«IBC IOPAUT»www.biblio-online.ru

O npenocraBieHuu qoctymna K nHpopMannonHo-anamtuaeckoit cucreme SCIENCE
INDEX (BxiroueHHOTO B Hay4HBIN HH(GOPMAIIMOHHBIN pecypc elibrary.ru)
https://www.elibrary.ru/

OBbC «Jlagep» http://www.e.lanbook.com/

00O «HauunonaneHas anekrponHas 6udnuoreka» (HOB) http://u36.pd/
Horosop Ne 101/H295/0486 — ot 21.09.2018 .

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU http://www.elibrary.ru/
JInuensnonnoe cornamenue Ne 8076 or 20.02.2013 1.

HDHKOH http://www.neicon.ru/ Cornamenne NoJIC-884-2013 o118.10.2013r

HpO(l)eCCI/IOHaJ'leLIe 0a3bl JAaHHbIX, l/lH(l)OpMaI[I/IOHHble CIIPAaBOYHbIC CUCTEMBI

«Polpred.com O630p CMW» http://www.polpred.com
Cormamenue Ne 2014 ot 29.10.2016 1.

Scopus http://www. Scopus.com/
Cy6munensuonnsiii JloroBop Ne Scopus /917 ot 09.01.2018 r.

«SpringerNature»
http://www.springernature.com/gp/librarians

[1nardopma Springer Link: https://rd.springer.com/

[1nardopma Nature: https://www.nature.com/

bazanannbix Springer Materials: http://materials.springer.com/
baszanannbix Springer Protocols: http://www.springerprotocols.com/
basza mannnix zbMath: https://zbmath.org/

basza manawnix Nano: http://nano.nature.com/

Cyb6nunen3nonssiit joropopNe Springer/41 ot 25 nexabps 2017 r.

http://arxiv.org — 0a3a JaHHBIX MMOJHOTEKCTOBBIX AJIEKTPOHHBIX MyOJIMKalWi HAYYHBIX CTATeH MO
¢du3uKe, MaTeMaTHKe, THPOPMATHKE

http://www.garant.ru/ - CnpaBouHo-nipaBoBasi cuctema (CIIC)«[ apaHT», KOMIUIEKCHAsT TIpaBOBast

oJJIEPKKa MOJIH30BaTeNIel Mo 3akoHOoAaTeNnbCTBY Poccuiickoit Denepanuu

http:// www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ -0a3bl JaHHBIX Ha

Ennnom NMutepuer-noprane Poccrara
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11.2. IlepeuyeHpb mporpaMMHOT0 O0OeCIIeUeHUs

PexBH3UTHI MOATBEPKAAIOIIECTO

Nen/m | IIporpammHoe o0ecieuenune
J0KyMeHTa/CB000HO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray ans 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. Wolfram Mathematica KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. Core]DRAW Graphics Suite 2018 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud 2018 all Apps (Photoshop, koHTpakT Ne 18-DA-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic, Bridge, Spark, Media

Encoder, InCopy, Story Plus, Muse u nip.)
11. SolidWorks koHTpakT Ne 18-0A-44-19 ot 20.05.2019
12. Rhinoceros koHTpakT Ne 18-0A-44-19 ot 20.05.2019
13. Simplify 3D KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
16. KOMITAC-3d-V 18 KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-DUHAHCH KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. AnbT-MHBecT KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [Tporpamma st noaroroBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. Huanor NIBELUNG KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. Windows 10 Pro, MS Office 2019 KOHTpakT 85-0A-44-20 ot 28.12.2020
23. Adobe Creative Cloud for enterprise All Apps ALL KoHTpakT Ne 60-DA-44-21 ot 10.12.2021

Multiple Platforms Multi European Languages

Enterprise Licensing Subscription New
24. Mathcad Education - University Edition Subscription KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
25. Core]DRAW Graphics Suite 2021 Education License KoHTpakT Ne 60-DA-44-21 ot 10.12.2021

(Windows)
26. Mathematica Standard Bundled List Price with Service | xonTpakt Ne 60-3A-44-21 ot 10.12.2021
27. Network Server Standard Bundled List Price with KoHTpakT Ne 60-DA-44-21 ot 10.12.2021

Service
28. Office Pro Plus 2021 Russian OLV NL Acad AP LTSC | xontpakt Ne 60-3A-44-21 ot 10.12.2021
29. Microsoft Windows 11 Pro KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
30. LibreOffice GNU Lesser General Public License CB000OJTHO pacIpocTpaHsieMoe
31. ScilabCeCILL (cBo6oanast, coBmectimas ¢ GNU GPL | CobonHo pacripoctpansieMoe

v2)
32. Linux Ubuntu GNU GPL CB0O0OOZHO pacpoCTpaHsIeMOe
33. FDS-SMV free and open-source software CB000OJTHO pacIpocTpaHsieMoe
34. AnyLogic Personal Learning Edition CB000JTHO pacIpocTpaHsieMoe
35. Helyx-OS GNU General Public License CB000JTHO pacIpocTpaHsieMoe
36. OpenFoam v.4.0 GNU General Public License CB000JTHO pacIpocTpaHsieMoe
37. DraftSight 2018 SP3 ABroHoMHas OecriaTHast CB00OTHO pacIipocTpaHsIeMoe

JIUICH3HSI
38. GNU Octave GNU General Public License CB000JTHO pacIpocTpaHsieMoe
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JIMCT YYETA OBHOBJIEHU PABOYE# ITPOTPAMMBIYYEBHOM
JUCLUIIINHBI

B pabouyio mnporpamMmy yueOHOM IHUCUUILIMHBI BHECEHbI HM3MEHEHUs/OOHOBJICHUS U
YTBEPXKICHBI HA 3aceaHnu Kadeaphl:

Ne rox XapakTep U3MeHeHUi/00HOBIeHUH HOMep IIPOTOKO0JIAa
00HOBJICHHS € YKa3aHHMeM pasjeJia U 1aTa 3aceJaHus
PILA kadenpsl




