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1. OBIIUE CBEAEHUSA

VYuebHast aucuuiuiiHa «Teopus M MpakTHKa MPOBEACHUS SKCIEPHUMEHTAIBHBIX HCCIEIOBAHUII»
U3y4yaeTcsl Ha TPEThEM U YSTBEPTOM KypCax.
KypcoBas pabora/KypcoBoii IpoeKT — He MPeaycMOTpEeH(a)

11. ®opma npomMeKyTOYHOHN aTTeCTalUU:

UYeTBepThIN KypC — dK3aMEH

Mecto yuebHOM nucuurinHbl B cTpykType OITOIT
VYuebHast qucuuiuiiHa «Teopus M MpakTHKA MPOBEACHUS IKCIEPUMEHTAIBHBIX HCCIEIOBAHUNY
OTHOCHUTCS K 00513aT€JIbHON YacTU MPOrPaMMBI.
OCHOBOI Ui OCBOCHMSI JUCHMIUIMHBI SBISIOTCS PE3yJIbTaThl OOy4eHHUS MO MPEALISCTBYIOIINM
JUCLUHUIJIMHAM U MTPaKTUKaM:

— dusuka,

— Marematuxka,

- Temnmodusuka,

— TexHu4yeckas TEpMOJMHAMUKA U TEIUIONIEpEaada

- Teopus BEpOATHOCTH U CTATUCTHKA B SKOJIOTUU U TEIUIOIHEPTETHKE

— YuciaeHHble METOIEI

— NudopmannoHHbIe 1 KOMMYHUKAIIMOHHBIC TEXHOJIOTUU B TIPO()ECCHOHATLHOM
JIEATEIIbHOCTH

- Mertpomorusi, CTaHIAPTU3ALMS U CePTUPUKAIIHS
PesynbpTarel oOyueHuss Mo y4eOHOM UCHUILUIMHE, HCIOJB3YIOTCS MHpPU H3YYEHHH CJEAYIOUINX
JUCLIUIUIMH Y MTPOXOKICHHS MPAKTHUK:

- OCHOBBI MOJIETMPOBAHUS SKOJOTUYECKUX ITPOLIECCOB U aIllIapaToB,;

- DKOJIOTUYECKHI MOHUTOPHHT. MeTO Bl ¥ TPHOOPHI KOHTPOJISI OKPYKAFOIIEH CPEIBL.
PesynbpTatel OCBOGHMsS Yy4eOHOW JUCHUIUIMHBI B JaibHEdIIeM OyIyT WCHOJIb30BaHbl MpHU
BBITIOJITHEHUH BBITYCKHOM KBaTU(UKAITMOHHONW PaOOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JTUCHUIJIMHE

LensMu wu3ydyeHus AUCUMIUIMHBI «Teopus M MpakTHUKAa TMPOBEAEHUS SKCHEPUMEHTAIbHBIX
HUCCIEIOBAHUN» SIBIISTIOTCS:

— (opMHpOBaHHE HAyYHOTO MHPOBO33PEHMsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U TEXHUKU B Poccun u 3a pyoexoM;

— U3Y4YEHUE METO/I0JIOTUN U MPAKTUKHU MPOBEJICHNS HHKEHEPHOTO YKCIIEPUMEHTA;

— U3yYE€HHE METOJIOB U CPEJICTB U3MEPEHUI MTapaMeTPOB SBJIICHUM U MPOIIECCOB;

— (hopMmupoBaHNE HABBIKOB OCHOBBI OOPa0OTKHM U aHaIN3a MOJIYYEHHBIX dKCTIEPUMEHTAIBHBIX
JTAHHBIX;

— pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs B MpoIecce N3yueHus TUCIUTUTNHBI;

— MpUOOpETeHHE COBPEMEHHBIX HAYUYHBIX B3TIISO0B, HACH B X0le pabOThI C Pa3IMYHBIMH
HMCTOYHHKAMU WH(OpMAIINH;

— UCTIOJIb30BaHUE MPH BBHITIOTHEHUH MTPAKTHYECKUX 3a/IaHUi METOI0B CpaBHEHUsI, 0000IICHNUS,
CHCTEMAaTH3aIliH, BBISBICHUS MPUYUHHO-CICIACTBEHHBIX CBS3€H, (OPMYIMPOBAHKME BHIBOJOB IS
W3YUYEHUs Pa3JUYHBIX CTOPOH TEXHOJOTMYECKUX TPOLECCOB, C KOTOPHIMHU BO3HUKAET
HEO0OXOAMMOCTh CTAJIKUBATHCS B MpodecCHoHaIbHOU chepe.

- dhopmupoBaHHe y 00yYarOMIMXCS KOMIIETCHIINI, YCTAaHOBJICHHBIX 00pa30BaTeIbHOMN
nporpammoii B cootBercTBuM ¢ ®I'OC BO 1o gaHHOM JUCHUIIIUHE,;



PesynbratoM 00yueHus Mo y4eOHOW NUCIMIUIMHE SIBISETCS OBIaJCHUE 00yJarONMMUCS 3HAHUSIMH,
YMEHHSIMH, HaBBIKAMU U OMBITOM JEATEIHHOCTH, XapaKTEPU3YIOUMMH Mporecc (HOPMUPOBAHUS
KOMITETCHIIMK ¥ 00ECTICUNBAIONIUMHU JIOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS YUEOHOM

JUCHUITIIUHBI.

2.1.

CDOpMI/IpyeMBIe KOMIICTCHIIUH, HHIAUKATOPbI JOCTUKCHUA KOMHeTeHHHﬁ,

COOTHECEHHBIE C TUIAHUPYEMBIMU PE3YJIbTATAMU 00YUYEHUS O JUCIUIUIMHE:

Kox m HauMeHOBaHHe
KOMIIeTeHINH

Koa n HauMeHOBaHHe
HHAUKATOpPA
JOCTHKEHHS KOMIIETCHIIHH

IInanupyemble pe3yJbTaThI 00y4eHUsI
110 JUCHHUILIMHE

OIIK-1 Criocoben nmpuMeHsTh
0a30BbIC 3HAHUS
(dyHIaMEHTaIbHBIX pa3aesioB
HaykK 0 3eMJi€, €CTECTBEHHO-
HAY4YHOTO U MaTeMaTH4eCcKOro
IUKJIOB IIpH PCUICHUHU 3a/1a4 B
00JIaCTH DKOJIOTHU U
MPUPOAOIOTb30BAHUS

NA-OIIK-1.2 Tlpumenenue
MaTEeMaTHYECKOI'0 alnmnapaTa
HCCIeI0BaHUs PYHKIUH,
JTUHEHHOH anreOpshl,

G hepeHInaNbHOTO ’
HMHTETPaTbHOTO UCUUCIICHHS,
pAnoB, nudQepeHITHaATEHBIX
YpaBHEHUH, TEOPUU
(hyHKITHI KOMIUIEKCHOTO
MEPEMEHHOT0, YUCIICHHBIX
METOIOB

NA-OIIK-1.3 IIpumenenne
TEOPETUIECKUX OCHOB
(U3UKY IPH PELICHUH 3a]1a4
B 00JIACTH HKOJIOTHHU U
[PUPOAOIOTIH30BAHUS

— IIpoBoauT MaTeMaTUYECKYIO

00paboOTKy 1 aHaIH3 Pe3yIbTaTOB
IKCIICPHMEHTA.

— Bmageer metonukamu noabopa u

pa3paboTK PU3NIECKUX H

MaTeMaTUYECKUX MOJienei

UCCIIETyEeMBIX TPOIECCOB U
anmnaparos;

— 3HaeT 00IIKeE MMOJIOKEHUS U TTOHSITHS

TEOPHH NIOA00US M pa3MEPHOCTEH;

OIIK-5 CnocoGen noHUMaTh
MPUHIMIIEL PA0OTHI
UH(POPMALMOHHBIX
TEXHOJIOTU U peIaTh
CTaHJapTHBIC 3a7a4K
npodeccuoHaIbHON
JesITeIbHOCTH B 001aCTH
9KOJIOTHH,
MPUPOAOTIONB30BAHUS U
OXPaHbl IPUPOJIBI C
WCTIOJIb30BaHIEM
WHPOPMAITMOHHO -
KOMMYHHKAIIMOHHBIX, B TOM
qrcie reoMH()OpMaOHHBIX
TEXHOJIOTHI

NI-OIIK-5.1 Ymenue
HCKaTh, COOMPATH U
OLIEHMBATh MH(OpMAIIHIO B
nru(ppoBOM BHUJIE, B TOM
YKCIIe UCTIONB3YS Pa3InIHbIC
HUCTOYHUKH MHTEPHETA
N-OI1K-5.2 YMmenue
00pabaThIBaTh,
aHaJTM3UPOBATh U
MPEJCTaBIISTh IaHHBIE C
MTOMOTIBIO
CTHEeIHATN3UPOBAHHBIX
HHCTPYMEHTOB M TIPOTrpaMMm

— Bnaneer MeTogaMu U METOIUKAMU
00pabOTKH pe3ybTaTOB IKCIIEPUMEHTA C
WCTIONb30BaHHEM WH(POPMAITOHHBIX
TEXHOJIOTHH.

[IK-1. Cnocoben mpoBoOInTh
Hay4HbIE UCCIIEIOBAHUS 110
OTJIENBHBIM T€MaM (pa3zenam
TeM) B 00J1acTu
npodeccuoHaIbHON
JeSITeIbHOCTH

NA-TIK-1.2

IInanupoBanue
MIPOBECHUS
JKCTIEPUMEHTAIBHBIX
HCCIIEIOBAHNHN
UA-TIK-1.3  OO6pabotka
Pe3yNIbTaTOB HKCIIEPUMEHTA

— 3Haer MCETOJOJIOTUIO U TPAKTUKY

IIPOBE/ICHMS HH)KEHEPHOTO
3KCIIEPUMEHTA, METO/IbI U CPENCTBA
WU3MEPEHUI [TapaMETPOB SIBJICHUN U
IIPOLIECCOB B 3KCIEPUMEHTAIbHBIX
HCCIEN0BAHMSX;

— TloHnMaeT OCHOBBI 00pabOTKH 1

aHaJIn3a MOJIyYCHHBIX
OKCIICPUMEHTAJIBHBIX TaHHBIX.

- Bna)leeT HaBbIKaMU IIJIAHUPOBAHUA

IKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ




3. CTPYKTYPA M COJEPKAHUE YUYEFHOM JJUCIUTLJINHBI

OO6mast Tpya0E€MKOCTh y4eOHOM JUCUUIUIMHBI IO yYeOHOMY TIJIaHy COCTABIISCT:

no 3a04Hou ghopme 0Oyuerus —

5

3.€.

180

qgac.

3.1.  Crpykrypa yueOHOM NTUCIUILITUHBI 151 00y4aroluXcs Mo BUaM 3aHATUN (0uHast

¢dbopma oOyueHuUs)

CTpykTypa H 00beM JUCHHILIMHBI

KonTakTHas ayquTopHas padora,

CamocTosiTeJibHasi padoTa
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Tpemuii xkypc
Jlemmusisi ceccust 108 4 2 6 96
Yemeepmuiii Kypc
Bummsis ceccus DK3aMeH 72 61 9
Bcero:| Dx3amen 180 4 4 6 157 9




3.2. Crpykrypa yueOHON AUCITUTIINHBI/MOIYJIS ISl OOyJarONTUXCs 10 pa3jesiaM U TeMaM JUCIUIIINHEL: (3a049Has hopma oOydeHUs)
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonTakTHas pa6oTa
pszzg:;;;?l o E Buabl u ¢popMbI KOHTPOJILHBIX MEPONPUATHIA,
’ g 2 s g 2 oGecIeunBaoLIMe 10 COBOKYIHOCTH TEKY LM
KO/(bI) HaunmeHnoBaHue pa3jesioB, TeM; o § © é o § . 5 2eMOCTIH:
¢opmupyemoii(bix) (opma(bl) IPOMEKYTOYHOI ATTECTALMHI g 5 ] g2 E 3 WOHTPOIL yenen i
AR T - T e zz g = (opMBI IPOMEKYTOYHOTO KOHTPOJIAA
= = = e A = E o = ycneBaemMocTu
HHIMKATOPOB = = s 5 2 2 e 5
JOCTHKEHUS g 2 = T g g = z =
KOMIIETEHIMI = =& B A == O a
IIaThiii cemecTp
OIlIK-1 Pa3nen |. OcHOBBI TeopHHU MOI00MS W AHAJIN3A pa3MePHOCTel X X X X 16
HJI-OIIK-1.2 Tema 1.1 X X ®DOopMBI TEKYIIIETO KOHTPOJIS
HJ]-OIIK-1.3 Buibl HayuHBIX HCCIIEIOBaHUM, UX KJIacCU(HUKALUS. 1o pazzeny I-111
1IK-1 Tema 1.2 2 X 1. KonrposbHas pabora
HJ-1IK-1.2 OCHOBEI TEOpUH TTO00M PUIMUIECKHUX MPOLECCOB. METO/I aHamm3a
HJI-1IK-1.3 pasMepHocTeil.
IIpaxktuueckoe 3anarue Ne 1.1 2 X
HccnenoBanue NPUHITMIIOB CO3JIaHMS MATEMaTHIECKUX MOJIeTIei
OIllK-1 Pazgen Il. IlorpemHocTy cpeacTs U3MepeHUil 20
H/[-OIIK-1.2
H-OIK-1.3 Tema 2.1 § X
TIK-1 OCHOBHBIE IOHATHS U ONPEACIICHHS, KITaCCH(PUKAINS N3MepCHUH
HJI-TIK-1.2 Tema 2.2 2
HJ-1IK-1.3 TTorpenHOCTH CPEACTB M3MEPEHUS ¥ X KilacCupUKaLus
Tema 2.3. X
OreHKa 05KUaeMON TTOTPEITHOCTH IKCIIEPUMEHTAITBHBIX
HCCIIEJOBAHUN
OIlK-1 Paznea I1l. MaTemaTnyeckoe MogeTMpoBaHue B X X X X 20
H/]-OIIK-1.2 IKCNEPUMEHTAJIBHBIX HCCIEI0BAHUNIX
HJ[-OIIK-1.3 Tema 3.1 X X
TIK-1 ITonsiTus MmaremMaTudeckoi! Moaenu. MeToa HauMEHBIINX KBaJIpaToB
HJI-TIK-1.2 (MHK)
HJ-TTK-1.3 Tema 3.2 X
I'uapaBanyueckue Mo XUMUKO-TEXHOJOTHUECKUX MTPOLIECCOB
OIlK-1 Paznea IV. MeToas! u cpeacTBa n3MepeHuii B 20 DOpMBI TEKYIIEr0 KOHTPOJIS
HJ-OIIK-1.2 IKCHEPUMEHTAJIBHBIX HCCJIE0BAHUAX 1o paszgeny V:
HJI-OIIK-1.3 Tema 4.1 X 1. KonrposbHas pabora
IIK-1 OCHOBHBIE TIOHATHS U OTIPEICICHUSI.




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThl = ,
OCBOCHMSL: o g Buab! 1 popMbI KOHTPOJILHBIX MEPONPUSITHIA,
@ 2 = 3 2 oGecIeunBaoLIMe 10 COBOKYNHOCTH TEKY LM
KO/(bI) HaunmeHnoBaHue pa3jesioB, TeM; o § © é o g N 5 X
dhopmupyemoii(bIx) ¢opma(b1) NPOMEKYTOUHOI aTTecTAMHA g g g s g g g = 2 KOHTPOIL yCNEBACMOCTH;
T ) o - S g e sz g5 (hOpMBI NPOMEKYTOUHOT0 KOHTPOJISt
E E = s 3 E B 5o yCIeBaeMocTH
HHIHKATOPOB g 25 g S 2 2 S S
JOCTHIKEHHUST 3 s = ® 'S S e < 'S
KOMIIETeHI i = E s Sl B = OB
HJ-TIK-1.2 Tema 4.2 X
H/I-1IK-1.3 Mertob! 1 cpecTBa U3MEPEHUS TapaMETPOB Mpolecca
Tewma 4.3 X
MeTomp! onpenencHus KOJINIeCTBa TEIUIOTH
Tewma 4.4 X
Onpepencane K03 UIFICHTa TSIUIOTPOBOIHOCTH
Tema 4.5 X
Onpepnencrne K03 HUIIICHTA TEIUIOOTAAYH
OIIK-5 Pa3gen V. O6padoTKa IKCIEPUMEHTAIBHBIX TAHHBIX € 20 ®DopMBI TEKYIIEro KOHTPOJIS
HJI-OIIK-5.1 HCIO0JIb30BAHHEM CIIELHATH3HPOBAHHOI0 POIPAMMHOI0 1o paszzaeny V:
HJ[-OIIK-5.2 odecrmeyeHus 1. BeinmonHeHWe HHANBUAYATbHBIX 33IaHUN
OIlK-1 JlaGopatopuast pa6orta Ne 5.1 2 2. 3ammra JjabopatopHbIXx paboT B (opme
HJ[-OI1K-1.2 OCBOEHHE MAaTEMAaTHYECKUX MAKETOB [Tt 00paboTKH ganHbx Octave TECTUPOBAHUIA
HJT-OIIK-1.3 I'paduueckoe oToOpakeHHEe MaTeMaTHYECKUX 3aBUCUMOCTEN
1IK-1 JlaGoparopHas padora Ne 5.2 2
H-TIK-1.2 Jluneiinas anre6pa B Octave. Penienue HeJMHENHBIX ypaBHEHHH
MJI-TIK-1.3 Jla6opatopHas pa6ota Ne 5.3 2
O6paboTka pe3ybTaTOB dKCIIepUMEHTa. MeTOT HAMMEHBIITNX
KBaJpaToOB
HWUTOI'O 3a 5 cemecTp 4 2 6 96
IlecToii cemecTp
[pakrrueckoe 3ansTue Ne 5.1 2 61
HccnenoBanue MPUHIUIIOB TOA00pa MATEMATHIECKAX 3aBHCUMOCTEH
JUISL OTIMCAHHS PE3YJIbTaTOB IKCIIEPHMEHTA
Oxzamen X X X X 9 DK3aMeH
HUTOI'O 3a 6 cemecTp 2 9
HUTOI'O 3a Bech nepuojg 4 4 6 166




3.3.

Kpatkoe conepsxanve yaeOHOM TUCITUTITHHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Copep:xanue pa3aesa (TeMbl)

Pa3gen |. OcHoBHBIE TeopuH MOA0OHMA M AHAIH

3a pa3sMepHOCTeil

Tema 1.1 Bunb! Hay4HBIX HCCIEI0BaHUM, Bunpl HaydHBIX HCCIeOBaHUM, UX Kiaccupukanws. OCHOBHBIC IIETTH
WX KJIacCH(UKAIISL. 1 33/1a49H YKCIEPUMEHTAIBHBIX HUCCIEIOBAaHINA. [[pHHIMITEI cO3maHms
(HHU3MYECKUX ¥ MATEMATHICCKIX MOJICTICH
Tema 1.2 OCHOBBI TeOpHH TOHOOHS IMomobue ¢puzndeckux siBireHUA U cucteM. OCHOBBI TEOPUU TOHOOHS.
(HU3UYECKHUX TIPOTIECCOB. HaydHbIe 0CHOBBI (PU3NIECKOTO MOJCINPOBAHMUS
Tema 1.3 Meron ananu3a pazMepHOCTEN OcHOBHI TeopHH pa3MepHocTell. Anredpa pasmepHocreit. [lorsarue o

6e3pa3MepHbIX BennunHax. [IoHATHE 0 3aBHCHMBIX U HE3aBUCHMBIX
pasmepHocTsax. OOpa3oBaHue Oe3pa3MEPHBIX KOMILIEKCOB METOAOM
aHaJu3a pasMepHocTel. m-TeopeMa bakunrema.

Paspea II. IlorpemiHocTH cpeACTB U3MEpPEeHU

Tema 2.1 OCHOBHBIE TIOHATHS U OcHoBHBIE IOHATHA U onpenenenus. 3mepenne. Kimaccudpukarms
OTIpeIeTIeHUs], KITacCHu(pUKans n3Mepenuil. [Ipsamoe n3mepenue. KocBeHHbIE U3MEPEHHUS.
U3MEPEHUl CoBMECTHBIE 1 COBOKYITHBIE H3MEPEHUSL.
Tema 2.2 ITorpemnocTu cpeacts Knaccudukamnus morpemHoctet m3mepeHns. CucTeMaTHIecKas
M3MEpEHUs U UX Kinaccudukamus | morpemHocTs. CiydaiiHas HOTpentHocTs. ['py6ast morpemHocTsb.
AbcomoTHast orpemHocTs. OTHOCHTENbHAS TIOTPEIIHOCTD.
IIpusenennas norpemHocTs. HopMupoBaHue NOrpelHocTe
CPEJICTB U3MEPEHUSI.
Tema 2.3 OreHka 0XHUAaEMOM Pesynbrar namepenus. JJosepurensusiii uHTEpBai. HopmansHoe ninmn

MOTPEIIHOCTH
3KCHCpI/IMeHTaHLHHX
HCCIIEIOBAHUI

rayccoBCKoOe paclpeseneHue. Beibopounsle qucnepcus u
CpeIHEeKBaIpaTUYHOE OTKJIIOHEHHUE. BhIsBIeHHE rpyObIX
norpemmHocteif. Cucremarndeckas norpemsocts. Kiace TounocTu
npubopa. PacueT rpaHuib! nosiocsl norpentHocted. CnoxeHnue
CIIy4yailHOH U cucTeMaTudeckoi norpemsocreid. Ilonnas
MOTPENTHOCTh H3MEPEHHS. AJITOPUTM 00paOOTKH JaHHBIX KOCBEHHBIX
HU3MEPEHUI METOJIOM MePEHOCa MOTPEMIHOCTEN. AIITOPUTM
00pabOTKM TaHHBIX KOCBEHHBIX M3MEPEHUH BHIOOPOYHBIM METOJIOM

Pazpen I1I. MaTemaTu4eckoe MoJge 1MpoOBaHHue

B JKCIIePUMEHTAJbHBIX HCCJICI0BAHUAX

Tema 3.1 IToHsiTHA MaTeMaTUYECKOMN MaremaTHuecKoe MOJEIMPOBAHNE U UACHTUDUKAIIHS MOJIETIEH.
Moeld. MeTo1 HauMeHbBIITHX ApjanTHBHBIC U HeaJanTUBHBIC MoAeal. OCHOBHEIC ITOHATHS METOAa
kBagpatoB (MHK) HAaUMEHBIINX KBaJpaToB. MeTo HaMMEHbIINX KBAaIPaTOB IPH

HCCIIEIOBAaHHUH JINHEHHBIX 3aBHCUMOCTEH. MeTo HanMEHBIIIHNX
KBaJIpaTOB MNP UCCIIEI0BAHNHU NOJIMHOMUAIBHBIX 3aBUCUMOCTEN
Tema 3.2 I'mppaBanueckue Mmoaenu Bpewmst mpeOpIBaHNS 2IEMEHTOB MOTOKA KaK CIIyJaifHast BeJTHYHHA.

XHUMHKO-TEXHOJIOTHYECCKHNX
IMpo1EeCccoB

OKcHepruMeHTANFHOE 3yUCHHE paclipeAeIeH s BpEMEHN
peObIBaHMS AJIEMEHTOB N0TOKA. MIHTerpansHas u
muddepeHratpaas GYHKIUN pacTpeieieHUs BpeMeHH peOBIBaHMUS
3JIEMEHTOB MOTOKA. THIIOBBIE MOJIENTN CTPYKTYPHI TOTOKOB. MoJienb
WJIealIbHOTO NepeMelinBanusi. MoJiesb UieaibHOTO BBITECHEHHSI.
OnHonapameTpuueckas auddy3rnoHHas Moaesb. SlueeuHas MOaeb.

Paznen V. MeToabl U cpeacrea nsmepeﬂnﬁ B IKCIEPUMECHTAJIBHBIX HCCJICIOBAHUAX

Tema 4.1 OCHOBHBIE IOHATHA U OcHoBHBIE NOHATHSA U onpeeneHusd. CTpyKTypa U3MEPUTENbHBIX
OTIpeIeIIeHUs. npr6opos. [ToHsTHS 0 IPHUOOPAX MPSIMOTO U yPAaBHOBEIIEHHOTO
peoOpa3oBaHMi.
Tema 4.2 Mertob! 1 cpeacTBa U3MEPEHUS Mertozpl U cpeAcTBa U3MEPEHUS TEMIIEPATYPhl. METOIbI U CpeICTBA
mapamMeTpoB poriecca W3MEpEeHus TaBiIeHus. MeToAbl U CpeAcTBa U3MEPEHHS pacxoaa
ra3oB M JKUJKOCTEH.
Tema 4.3 Merozbl onpeeneHus Mertoab! onpeseneHus KoamdecTa TerioTsl (Kamopumerpus).
KOJINYECTBA TEIUIOTHI JlaTumKy TEIUTOBBIX MOTOKOB. KaopuMeTpsl MOCTOSHHON U
MIEpEMEHHON TeMIIepaTyphl.
Tema 4.4 Onpenenenne ko3 duimenra Onpenenenne K03 HUIHEHTa TEIUIOIPOBOAHOCTH TBEPABIX TeT,

TCIJIOMPOBOJIHOCTH

X(HHKOCTeﬁ 1 ra3osB. Onpeﬂenem/m " €AVMHUIBI U3MCPECHUSA.
OCHOBHI)IC TIPUHIUIIBI, UCTIOJIB3YEMBIC TP U3MEPEHNUU
K03 dHUIMEHTa TeIIONMPOBOAHOCTH. AOCOIOTHBIEC U




HaunmeHnoBanue pa3aena u

Ne nnn Copep:xanue pasaesa (TeMbl)
TeMbl AU CIUILINHBI
OTHOCHUTEJIbHBIE, CTAI[HOHAPHBIE Y HECTAIIUOHAPHBIE METOABI
U3MEpEHUsl.
Tema 4.5 Omnpenenenne koadhurmenra TernooTnaua npyu KOHBEKIMHU JKUIKOCTH B OJJHO(PA3HOM COCTOSHUHU.
TEIUIO0TAA4H O61ue mosoxeHus. MeTo bl ONBITHOTO ONPEIeNEeHUs

K03 pHIMeHTa TeII00TAauM. MEeTO | CTAIIMOHAPHOTO TEIIIOBOTO
notoka. HectalmoHapHbIA METO onpeesieHus KodhhuImeHTa
TEIUIOOT/AaYr. MeToIbl peryJsIpHOTro pexuMa. McciaenoBanue
TEIUIOOTAAYH TIPH JIBHIKCHUH KUIKOCTH OTPAHUUCHHOM U
HEOTpaHWYECHHOM 00BeEME.

3.4. OpraHuszanusi CaMOCTOATEIbHOW PaObOThl 00YyYaIOLIUXCS

CamocTosTenbHas paboTa cTyaeHTa — oOs3aTelbHas 4acTh 00pa30BaTEIBLHOrO IpoIlecca,
HapaBJICHHAs HA PAa3BUTHE TOTOBHOCTH K MPOPECCHOHATHPHOMY U TMYHOCTHOMY CaMO0Opa30BaHUIO,
Ha MPOCKTUPOBAHUE JAJLHEHIIIEr0 00pa30BaTEIIBHOIO MapIIpyTa ¥ MPOoPeCcCHOHAIBHON Kapbhephl.

CamocrosiTenbHast pabota 00yJarouuxcs Mo JUCIHUIUIMHE OpraHn30BaHa KaKk COBOKYITHOCTh
aAyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATUH M paboT, O0O0ECIEYMBAIONINX YCIICUTHOE OCBOCHHE
JUACIIUILIHHEL.

AynmuTopHas caMmocTosiTeNibHAs paboTa O0yYaroIIuXcs MO JUCIUILUIMHE BBIMOJHSACTCS Ha
y4eOHBIX 3aHATUSAX II0J PYKOBOJCTBOM TIpEroAaBaTelii W IO €ro 3aJaHuio. AyIAUTOpHAS
CaMOCTOsITeNIbHAS padoTa 00yYarOIIUXCs BXOIUT B OOIINH 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
TUTAHOM Ha ayJUTOPHYIO PadOoTy, M perilaMeHTHPYETCS PaCCAaHUEeM YIeOHBIX 3aHSATHH.

BHeayuTopHas caMmocTosiTelbHAs paboTa 00y4Jaronuxcs — INIaHUpyeMast yueOHas, HayqHO-
MCCIICIOBATEIILCKAS, IPAKTHYECKAst paboTa 00yJaronuX s, BEIMOTHIEMAas BO BHEAYIUTOPHOE BPEMSI
10 33JIaHUIO M MPH METOJUYECKOM PYKOBOJICTBE IPEIOAaBaTelisl, HO 0€3 ero HermocpeACTBEHHOIO
y4acTusl, pacliucaHueM YYeOHBIX 3aHSITHI HE PErIaAMEHTUPYETCS.

BHeaynuTtopHas camocTosiTeNibHas paboTa 00ydYaroIMXCsi BKIIIOYAET B ceOsi:

- MOJITOTOBKY K JICKIIUSM, IPAKTHYECKUM H JTA00PATOPHBIM 3aHATHSIM, YK3aMEHY

- M3y4eHHe y4eOHBIX TOCOOUI;

- M3Y4YCHHE pa3JeNioB/TeM, HEBBIHOCHUMBIX Ha JIEKIUH W MPAKTHUYECKHE 3aHITHS
CaMOCTOSTEIBHO;

- MOATOTOBKA K BBITIOJIHEHUIO JTa00paTOPHBIX PadOT U OTYETOB 10 HUM;

- M3Y4YCHHE TEOPETUYECKOTO0 M MPAKTUYECKOro MarepHalia MO PEKOMEHJIOBAHHBIM
HCTOYHUKAM;

- MOJITOTOBKA K KOHTPOJIBHBIM paboTaM;

- MOJITOTOBKA K MPOMEKYTOYHON aTTECTAIlMU B TCUCHUE CEMECTPa,

CamocrosiTenbHass paboTra oOy4aromMXCsi € ydacTHeM IpernojaBaTens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYINOBY0 U (WIM) HWHAMBUIYalbHYI paldoTy C
00y4aroIMUMUCS U BKIIIOYAET B ce0sl:

- MPOBEJICHUE KOHCYIbTALUN NEpe] IK3aMEHOM 110 HEOOXOUMOCTH;

- KOHCYJbTallMM 10 OpraHU3alid  CaMOCTOSITEIHOTO  M3y4Y€HUS  OTIEJIbHBIX
pa3zienioB/TeM, 6a30BbIX MOHATUN YYEOHBIX AUCHMILIUH NPOPHILHOTO/POJCTBEHHOIO OaKanaBpuaTta,
koTopbie popmupoBanu OIIK u [1K, B nensix obecrieueHus MpeeMCTBEHHOCTH 00pa30BaHUsl.

[Tepeuenp pasnenoB/Tem/, MOJHOCTHIO WM YaCTUYHO OTHECEHHBIX Ha CaMOCTOSATEILHOE
U3y4YEHHE C TIOCIENYIOIM KOHTPOJIEM:




Buae! u ¢gopmsl

HaumeHoBaHHe pa3gena KOHTPOJIbHBIX =
/TeMbl Jucyuniuml, MeponpusiTHii §
Ne BBIHOCHMMbIE HA 3aganus 178 CaMOCTOSITeJILHOI padoThI (YUYMTBIBAKOTCS 3
CaMOCTOSITeJIbHOE NpH NPOBEJCHUH | S
n3yyeHue TeKyIlero S
KOHTPO0JIsT) ==
Pazpen | OcHOBHBIE TEOPHH TTO/100HSI U aHAIN3a pa3MepHocTeit
Tema 1.1 Buns! Hay4HBIX [Tpopaboratk y4eOHbIN MaTepHa Mo YCTHOE 16
UCCJICIOBAHUM, UX Npe/IIoKEHHON Y4eOHOH tuTeparype. cobecenoBaHme
KiaccuuKarys. [ToaroroBka K KOJJIOKBUYMY. 0 pe3yJIbTaTaM
BBIIIOJTHEHHON
paboTsl,
KOJIUTOKBHYM
Tema 1.2 OCHOBBI TeOpHH TOAO0US
(hM3UIECKUX MPOIECCOB.
Tema 1.3 Merton aHanu3a
pa3mepHocTen
Pazpea I1. HorpemnocTu cpeacTs u3MepeHuit
Tema 2.1 OCHOBHBIC IOHATHS U [IpopaboTats yueOHBII MaTepHa 1Mo YCTHOE 20
OTIpECIICHYS, MpeI0KEHHON y4eOHOH tuTeparype. cobeceroBaHme
kiaccudukanms ITonroToBka K KOHTPONBHOM paboTe. 0 pe3yibTaTaM
W3MEpEeHU I BBITIOJIHEHHOU
Tema 2.2 ITorpeiHocT CpeacTB paboTsI,
M3MEPEHUs U UX KOHTPOJIbHAsS
KiaccupuKaIus pabota
Tema 2.3 O1eHKa 0KUIaeMOi
MOTPELTHOCTH
IKCTIEPUMEHTAIILHBIX
HCCIEeI0OBaHUI
Paszgen 111 MaTeMaTH4YeCKOe MOAEINPOBAHUE B YKCIIEPUMEHTATBHBIX HCCJIET0BAHUSIX
Tema 3.1 [onsarus maremarndeckoit | [IpopaboTath yueOHBIN MaTepHa Mo YCTHOE 20
Mozend. Meron Npe/II0KEHHON y4eOHOH uTeparype. cobeceoBaHme
HaMMEHBIINX KBa/IpaTOB IToaroroBka K KOHTPOJIBEHOH paboTe T10 pe3yJIbTaTaM
(MHK) BBIITOJTHEHHOM
Tema 3.2 I'mppaBanueckue Mmoaenu paboTHI,
XUMHKO-TEXHOJIOTMIECKUX KOHTPOJIbHAs
MPOIIECCOB pabota
Pazgen IV MeToas! 1 cpeicTBa H3MEPEHHUIi B IKCTIEPUMEHTAIBHBIX HCC/Ie0BaAHUS
Tema 4.1 OCHOBHBIE TIOHATHS U IIpopaboTats yueOHBII MaTepHa 1o YCTHOE 20
oTpeieNIeHusl. MpeIoKEHHON yueOHO! IuTeparype. cobecenoBanue
Toma 4.2 MeTozs n cpencTsa ITonroToBka Kk KOHTPOJIBHOH paboTe o pe:;ynLTaTvaM
M3MEpEHUs IapaMeTpoB BPITIOTHEHHOMN
npolecca padorl,
KOHTPOJIbHAsS
pabora
Tema 4.3 Mertonbl onpeieneHus
KOJIMYECTBA TEIJIOTHI
Tema 4.4 Onpenenenue
k03¢ punneHTa

TCIJIOIIPOBOJJHOCTH




Tema 4.5 Onpenenenue
k03¢ punneHTa
TEIIOOTAAYH

Pazpen V. O0pa6oTKa IKCIEPUMEHTATBHBIX JAHHBIX € HCIIOJIB30BAHUEM CIIEIHATN3HPOBAHHOTO
TPOTPaMMHOT0 o0ecredyeHust

JIabopatopn | OcBoenue [Tpopaborath y4eOHbIH MaTepHa o YCTHOE 81

ast pabora MaTeMaTHYECKHUX [TAKeTOB | MPEIoKEHHOW Y4eOHOM tuTeparype. cobeceoBaHme

Ne 5.1 JUIst 00pabOTKH JaHHBIX [MoaroroBka x 1ab0paTOpHEIM paboTam 1O pe3ynbTaTaM
Octave. I'paduueckoe BBIITOJIHEHHOU
oToOpakeHme paboTsl,
MaTeMaTHYECKHX WMHIUBHyalbHbIC
3aBUCUMOCTEHN NpaKkTU4YEeCKUe

Jlabopatopr | JIuneiinas anreOpa B 3a1aHHA

ast pabota Octave. Pemenne

No 5.2 HEJTMHCHHBIX YpaBHCHUH

JlabopaTtopr | O6paboTka pe3ynbpTaToB

ast pabota JKCIIepUMeHTa. MeTox

Ne 5.3 HAaUMEHBIIINX KBaJIPaTOB

3.5. IIpuMeHeHHe >JIeKTPOHHOTO 00YUCHHUs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUN

[Tpu peanuzanuu mporpaMmbl yueOHOW JTUCHUIUIMHBI MOTYT MPUMEHSTHCS TUCTAaHIIMOHHBIC
00pa3oBaTeybHbIC TEXHOJIOTUH.

Peanmuzanmss mporpamMmpl  yueOHOW JUCHUIUIMHBI C TPUMEHEHHEM JUCTAHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJOTUH pErjJaMeHTUPYETCs JEHCTBYIOIUMMU JIOKAJIbHBIMU  aKTaMu
YHHUBEPCHUTETA.

OcyiecTBiieHre y4eOHOW JEATENbHOCTH MOXET ObITh B JABYX BapHaHTax: OYHO WJIU C
npumerHerueM D0 u JIOT. [IpumeHeHne TUCTaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTHIM BO3MOXKHO
110 3asiBJICHUIO 00yYaronuxcs, NogniucaHHoMy Oosee 85% uieHamMu rpyIIIbL.

B snexTpoHHYI0 00pa3oBaTeIbHYIO CPEAy MOTYT NEpPEHECCHBI OTACIbHbIC BUIBI y4eOHOM
NeSITeITbHOCTH

HCII0JIb30BaHHE ncnobsosanme 30 1 JOT 00beM, | BKJIOYeHHE B y4eOHbIH
90 u 10T yac npoiecc
CMEIIaHHOE TEKIIUU 4 B COOTBETCTBHH C
o0OydeHune TIPAKTHYECKHE 3aHATHS 4 pacnucanueM y4eOHbIX
3aHATHH
HCI0Jb30BaHHNE ucnobzosanue 30 u JOT 00beM, | BKJIKYEHHE B YIeOHBIN
90 u 10T yac npoiecc
o0yueHne y4eOHO-METOAMYECKHE ITICKTPOHHBIE 157 OpraHu3alxs
¢ BeO-ToIIep KO | 0Opa3oBaTeNbHbBIE PECYPCHl YHUBEPCHUTETA CaMOCTOSITENTbHOU PabOTHI
1 kaTeropuu oOyJaronxcs
Y4eOHO-METOINIECKUE DICKTPOHHBIC 9 B COOTBETCTBHH C
o0pa3oBaTenbHBIE PECYpCHl YHHUBEPCHUTETA pacnmucanueM
2 KaTeropuu MPOMEKYTOUHOMN
aTTecTaluu
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1, CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMUPOBAHHOCTH KOMITETEHIUU (11).

YpoBHu
c()OpMUPOBAHHOCTH
KOMIeTeHnu (-if)

HTtorosoe
KOJIHYECTBO
0a/1J10B
B 100-0anabHOi
CHCTEME
10 pe3yJbTaTaM
TeKyulei u
NMPOMeKYTOUHOMH
aTTeCTAIHMHI

OneHka B
NATHOAJILHOM
CHCTEME
1o pe3yJibTaTam
TeKyled u
NMPOMeKyTOTHOM
aTTeCcTAIHA

IToxa3aTtenu ypoBHs cOpMHPOBAHHOCTH

YHHBEPCAJIbHOM(-bIX)
KoMmneTeHunu(-i)

o01enpodeccuoHATbHOM(-bIX) npopeccuoHAIbHOH(-bIX)
KOMIIETeH M i KoMIeTeHunu(-i)

OIIK-5 TIK-1
HUJI-OIK-5.1 HJI-TIK-1.2
HUJI-OITK-5.2 HJI-TIK-1.3
OI1K-1
HUJI-OIK-1.2
HUJ-OIK-1.3

BEICOKUH

85-100

OTJIMYHO

OOyyaromuiics:

— 3HaeT B NOJHOM 00bEME B COOTBETCTBUH € IIPOrPaMMOM 00yUIEeHUS 110 JAHHOMY
Kypcy: o0IIie MOoJI0KEHH ¥ HOHATHS TEOPHH TT0I00HS B pa3MEpHOCTEH,
METOJIOJIOTHIO ¥ IPAKTHKY POBEICHNS HH)KCHEPHOTO YKCIICPUMEHTa, METOBI 1
CpeACTBa U3MEPEHHH TapaMeTpoB SBJICHUM U MPOIIECCOB B AKCIIEPUMEHTAIBHBIX
HCCIEOBaHMUAX, OCHOBBI 00pabOTKH 1 aHAIM3a IOy IeHHBIX SKCTIEPUMEHTAIBHBIX
JaHHBIX, METOBI MAIlTMHHOTO MOJIETMPOBAHMS HCCIEAYEMBIX IPOIIECCOB M SIBICHHUH.
— YMeeT yBepeHHO UACHTH(PUIIMPOBATE MPOIECCH U MOAOUPATh UX (PU3UYECKUE U
MaTeMaTHYeCKHE MOJIENH MTOBBIIICHHON CIIOKHOCTH;

— Bunaneer HaBbIKaMM INTAHUPOBAHMS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUHT,
IPOBEICHUS MaTeMaTHUECKO 00pabOTKM U aHAIN3a MOBBIIICHHON CIIOKHOCTH
Pe3yNIbTaTOB SKCIEPUMEHTA;

— IIpumenser nHpopMaLMOHHbIE TEXHOJIOTUH NIPU aHAIHU3E U 00paboTKe
9KCHEPUMEHTAIBHBIX JAHHBIX U MAaTEMAaTHUECKUX MOJIENEH HCCIIeyEeMBIX MTPOIIECCOB
! ABJICHUN.

— Bunageer MeToaukamu monoopa U pa3paboTKu PU3NIECKUX U MAaTEMaTHIESCKUX
MoJIeNell ncceyeMbIX IPOLECCOB U allapaToB ¢ UX MPUMEHEHHEM B HETUITUUHBIX
CHUTYaIHsX;

MHOBBIIIEHHBIA

65-84

XOpOIIO

OO0yyaromuiics:

— 3HaeT B JOCTAaTOYHOM 00BEME B COOTBETCTBHHU C MPOrPaMMON 00yUEHHSI IO
JAHHOMY KypCy: OOIIHE MTOJIOKESHUS M TIOHATHS TEOPUH MOA00HS U pa3MEPHOCTEH,
METO/IOJIOTHIO U MPAKTUKY MPOBEICHUS HHKCHEPHOTO KCIICPUMEHTA, METOIBI




CpeCTBa M3MEPEHHIA TApaMETPOB SBJICHUI U MPOIECCOB B IKCIIEPUMEHTATEHBIX
HCCIIEIOBAHMUX; OCHOBBI 00OpaOOTKH U aHAN3a ITOIYYCHHBIX AKCIIEPUMEHTANbHBIX
JAHHBIX, METOJIBI MAITMHHOTO MOJICINPOBAHUS HCCIIEAYEMBIX IIPOIIECCOB U SBICHUI.
—  YMeeT HICHTU(PHUIUPOBATE YCIOKHEHHBIE TPOIECCH i TOAOUPATh UX
(u3IecKre U MaTeMaTHYECKHUE MOJICIH;

—  IlnanmpyeT SKCIIepUMEHTANBHBIC HCCIICAOBAHNUS, TPOBOAUT MIEPBHYHYIO
MaTeMaTHYECKYI0 00pabOTKy M aHAIN3 Pe3yIbTaTOB IKCIICPUMCHTA;

— Ilpumensier nHGOPMAIIMOHHBIE TEXHOJIOTUH TIPU aHAIHM3e U 00paboTKe
IKCIEPUMEHTAIBHBIX TAHHBIX U MATEMATUUECKIX MOJIENICH HCCIIETyEeMBIX MPOIIECCOB
U SIBJICHUH.

— Bnanmeer meronnkamMu ogbopa u pa3paboTKu GU3HISCKUX M MaTEMATHYCCKHIX
MOJIEINIEH UCCIIeMyEeMBIX MPOIIECCOB U AIapaToB, HO IOMYCKAET He3HAUYUTEIIbHbIC
OLLIUOKU,

0a30BBIH

41 - 64

YAOBJIETBOPUTEIHHO

OOyyarormuiics:

— 3HaeT Ha y/IOBJICTBOPUTEIHLHOM YPOBHE OOIIHE TUIIOBBIEC OJT0KEHHS U ITOHATHS
TEOPUH HOXOOHS M Pa3MEPHOCTEH, METOJOIOTHIO M MIPAKTUKY IPOBEICHNS
HMH)KEHEPHOT'0 SKCIIEPUMEHTA, METOBI M CPEICTBA U3MEPEHUI TaPaMETPOB SIBJICHUN
U TIPOLIECCOB B AKCIIEPUMEHTANIBHBIX UCCIIEJOBAHUSIX, IEPBUYHBIE OCHOBBI 00paboTKU
U aHaJIM3a TOJIyYEHHbIX SKCIEPUMEHTAIbHBIX JaHHBIX, HAYallbHbIE OCHOBBI METOI0B
MAaIIMHHOTO MOJEINPOBAaHUsI UCCIELYEMBIX IPOLIECCOB U SIBIECHUH, BOCIIPOU3BOAUTD
U OOBSICHATH NPOMICHHBIH yIeOHBII MaTepHal Ha yIOBICTBOPUTEIHHOM YPOBHE.

—  YMeer HAeHTH(UIMPOBATH TUIIOBBIE MIPOLIECCH M TIOAOUPATh X (pU3HUECKHE U
MaTeMaTHYECKHE MOJEINN;

— TIpoBOaWT MEPBUYHYIO MAaTEMaTHYECKYI0 00paOOTKy U aHAIIU3 PE3yIbTaTOB
JKCIEPUMEHTA;

— IIpumenser TunoBele HHYOPMALMOHHBIC TEXHOJIOTUH NPU aHATHM3E U 00paboTKe
9KCHEPUMEHTAIBHBIX JAHHBIX U MaTEMAaTHUECKUX MOJIENIEI HCCIIeyEMBIX ITPOIIECCOB
! SBJICHUN.

— Bnaneer metonukamu nogbopa u paspabOTKH THIIOBBIX (PH3HUECKUX U
MaTeMaTHYECKUX MOJEIIeH uccaeyeMbIX IPOLECCOB U alllapaToB, HO OTBEYAET
HEYBEpPEHHO, JOITyCKaeT 3HAYNTEIHbHOE KOINYECTBO OMMOOK

HU3KHI

HCYAOBJICTBOPUTCIBHO

OO0yyaromuiics:

—  JIeMOHCTpUpyeT (hparMeHTapHbIe 3HAHHS TEOPETHUECKOTO M IPAKTHYECKOT0 MaTepHaia B 00J1acTH
TEOPHH AKCIIEPHMEHTA, JIOITyCKaeT rpyOble OMIMOKHY IIPH €r0 M3JI0KEHWH Ha 3aHATHSX U B X0J1e
IIPOMEXKYTOYHOH aTTeCTallUy;
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HaBbIKaMH U HpI/IéMaMI/I;

B 00beMe, He00X0IMMOM JIJIsl AaJIbHEHIIIeH y4aeObl.

—  HCIIBITBIBACT cepbésﬁme 3aTPYAHCHUS B IPUMEHCHHUU TCOPECTUICCKUX MOJIOKEHU I py peIICHUN
MPaKTUYCCKUX 3aad CTAaHAaPTHOI'O YPOBHS CIIOKHOCTH, HE BJIAACCT HGO6XOIII/IMI>IMI/I JJIA O9TOTO

—  BBINOJIHAET 33J[aHuUs TOJIBKO MO 00pas3Ily ¥ MoJ pyKOBOACTBOM IIPETIOIaBATEs,
—  OTBET OTpaXkaeT OTCYTCTBUE 3HAHUII HA 6a30BOM YPOBHE TEOPETUYECKOI0 U MPAKTHYSCKOr0 MaTepuasa

o. OIIEHOYHBIE CPEJACTBA JJI5I TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH Y ITIPOMEKYTOYHOM

ATTECTAILUNU BK/IIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIUXCHA

[Tpu mpoBeneHNH KOHTPOJISI CAaMOCTOSITEIbHON PadOThI 00YYAIOIINXCS, TEKYIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluy M0 y4eOHOH AUCIUIITNHE
«be3onacHOCTb JKU3HEAEATEIbHOCTH» NPOBEPSAETCS YPOBEHb CPOPMHUPOBAHHOCTH y OOYYAIOLIMXCS KOMIETEHIMH U 3alJIAHUPOBAHHBIX PE3yJIbTATOB
00y4eHHs 10 JUCHUIUIMHE, YKa3aHHBIX B pa3Jiesie 2 HaCTOSIIEH POTrPaMMBl.

5.1. @®opMmsbl TEKYyIIEro KOHTPOJSA yCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUM!
Ne | DopMbI Tekymero IIpumepsl THNIOBBIX 3aJaAHUI O B
T KOHTPOJIsI KOMI eTEHIUs
KontponbHas Bapuanr 1 OIK-1
pabora o Pasneny 1. Yro Takoe HAOIIOACHUE U PE3YJIbTAT HAOIIOICHUS? HJ[-OIIK-1.2
M w 2. Yro Taxkoe BEIOOpKa 1 00beM BEIOOPKH? HJ-OIIK-1.3
«ITorpemHoctu TIK-1
Cpe/ICTB Bapuanr 2 Zﬂg]}iig
U3MEPEHUID» U 1. Kakue BeTMUuHbI 3aJaI0TCS IPOU3BOILHO SKCIIEPUMEHTATOPOM B IIPOIIECCE pacueTa CIIyIaiHOW MOTPEITHOCTH ? VI-ITR-1.
«MaremaTrueckoe 2. B kakux ciyyasx mpu o0pabOTKe JaHHBIX KOCBEHHBIX N3MEPEHUH MPUMEHSFOT METO/T IIEPEeHOCa IMOTPEITHOCTEH,
MOJICJIMPOBAHKE B a B KaKUX — METOJ BEIOOPKH?
JKCIIEPUMEHTABHBIX
WCCJICTOBAHUSX»
Kontponenas padora | Bapuant 1 TIK-1
o Pazmeny IV 1. Cmpyxkmypa uzmepumenbHblx npudopos. HJI-TIK-1.2
«MeTopl ¥ cpejcTpa | 2. Touamus o npubopax npsamoo npeobpas3oeanull HJ-TIK-1.3
U3MEPEHNH B OIlK-1
OKCIIEpPUMEHTANBHBIX | Bapuanm 2 HJI-OI1K-1.3
HCCIIEIOBAHUSIX» 1. Onpeodenenue koappuyuenma menionpoeooHoOCHU MEEPOLIX MEI.
2. Beckxonmaxmuule Memoodbl u cpedCcmed UsmMeperust pacxo008 HCUOKOCmell U 2a308.

WunuBunyanbHbie JlaGopatopnast padota Nel. OIIK-5

Paccuutath B COOTBETCTBUU C 33JaHUEM LIMKJI IBUraTellsl BHYTPEHHETO CTOPAHUS HJ]-OIIK-5.1

IMMPAKTHUYCCKUC
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Ne | Dopmbl TeKyLIEro PS5 T £ T Dopmupyemas
I KOHTpOJIs KOMIIeTeHII M
3aJ1aHUS K IMopsiiok BBIMOTHEHHUS: H/I-OIIK-5.2
1a00PaTOPHBIM 1. Paccuntats mapametpsl (P, v, T) B y3JIOBBIX TOUKaX IMKJIA M 3aIIOTHUTH TaOnuiry Nel mapameTpoB IuKIIa. OIIK-1
paGotam 2. Paccumnrats pabOTHI pacIIMPEeHNUS U COKATHA IIUKIIA, TOABEAEHHYIO M OTBEACHHYIO B IUKJIE TEIUIOTY U TepMudeckuit | M/[-OI1K-1.2
KO3 PHUINESHT OJE3HOTO ACHCTBHSA. HJ[-OI1K-1.3
BapuanTs! 3aganHus. IIK-1
1. Llukn nBurarens BHYTPEHHETO CrOpaHUs ¢ IIOABOJOM TeruloTsl npu V=const. Hayansubie napamerpst Py = 100 | M/[-11K-1.2
klla; t1 = 20 °C. HJI-TIK-1.3
BapuaHnTsl
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 55 6,5
A 3,33 3 4 4 4,5 4 4,5 5 5 3,5 4,5 4,5

[MocTpouTts rpaduk GyHKImY f (X) U MPUOIM3UTENHHO ONPENETUTH OAWH U3 KOPHEH ypaBHEeHUs. Pemuts ypaBHeHUE
£ (x) =0 c TounocTeI0 £ = 1074,

Bapuant DyHKIHS Bapuant DyHKIHSA Bapuant DyHKIWS
3sin(vx) + 0,35x 1 :
1 | -38 2 | *T3%sinGern) | 3 arccos x — 1~ 0.3x
X € [2;3] x € [0;1] x € [0;1]

JlabopaTopnast pabota Ne2.
1. UccaenoBaTh cucTeMy Ha COBMECTHOCTh M €CITM BO3MOXKHO pemuTh ee: Metogamu Kpamepa, ['aycca, oOpaTHoii

MAaTPHIIBI U ¢ ToMoIIbi0 pyHKImH linsolve

Bapuant CucreMa TMHEWHBIX YpaBHEHUI Bapuant CucreMa JIMHEWHBIX YpaBHEHUH
2%; +x, +2%x3+3x, =8 X1+ 2x, + 3x3 + 4x, = 22
1 3x;+3x3=6 ’ 2%y + 3%, + x5+ 2x, = 17
le_xZ+3X4:4 x1+x2+X3—x4=8
Xy +2x, —x3+2x, =4 X1 — 2X3 — 3x, = =7

1. Pemnth cucTeMy HEJIMHEHHBIX YpaBHEHHUI

BapuanT | CuctemMa HeNMHEHHBIX ypaBHEHUH Bapuant | CucremMa HeNMHEHHBIX YpaBHEHUI
1 { sinx + 2y =2 3 { cosx+y=1,5
cos(y—1)+x=0,7 2x—sin(y—0,5) =1
’ {sin(x +05)—-y=1 4 {cos(x +05+y=08
cos(y—2)+x=0 siny—2x =1
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Ne | Dopmbl TeKyLIEro PS5 T £ T Dopmupyemas
I KOHTpOJIs KOMIIeTeHII M
JlabopaToprast padorta Ne3
ITocTponTh AN SKCTIIEPUMEHTAIBHBIX JAHHBIX YPaBHEHHE PETPECCHH B BHUJE IIOJMHOMA HEKOTOPOIl CTENCHU H
nogo0path €€ ONTUMAIBHOE 3HAUCHHE.
Bapuant Nel
X 1 2 3 4 5 6 7 8 9 10
y | 20 | 528 | 9.31 | 13.9 190 | 245 | 304 | 36.7 | 43.3 | 50.2
ITocTpouTs A 3KCTIEPUMEHTANIBHBIX JaHHBIX ypaBHEHHE perpeccud B Buzae Y =a - XP - %, IIpu sToM cormacHO
MCXOJIHBIX JAaHHBIX 3aBUCHMOCTH (D)YHKIHH OTKJIMKA OT BJIMSIOIIEro (pakTopa JOJDKHA HAXOJUTHCS C IMOMOIIBI0 (DYyHKLIUH
polyfit(x, y, k) u dpyuxmuu c=sgp (¢ , @f_mnk).
Bapuant Nel
X 1 1.5 2 2.5 3 3.5 4 45 5 5.5 6 6.5
y 0.121 | 0.175 | 0.228 | 0.278 | 0.328 | 0.377 | 0.425 | 0.472 [ 0.529 | 0.565 | 0.618 | 0.657
B xoze sxcniepuMeHTa OBIIH MTOJTyYeHBI CeIyIoNue JaHHbIe, Pa3HbIe 0 BapHaHTaM.
BriOpaTh Bu M ONIpeenuTh MapaMeTpbl SMIIMPUIECKOH MOHOTOHHOH 3aBHCHMOCTH B BHJIE OTHOIIApaMETPHUUYECKOi
(hyHKIMH, TPUBOJUMOI K TMHEHHON
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
TectupoBanus K Jlabopamopnuie paboma Nel HJI-OIIK-5.1
3aIIuTe 3amaHus ¢ BEIOOPOM OTBETa HJ[-OIIK-5.2
nabopaTOpHBIX padboT 1. BuiGepute BepHOE yTBEpKICHHE: OIIK-1
(1) Octave siBJisieTcsl HHTEPNPETHPYEMbBIM SI3bIKOM MPOrpaMMHUPOBAHUS 1J-OIIK-1.2
(2) Octave — nasBanue untepnperaropa B makere MATLAB HJ-OlK-1.3
(3) Octave — 3t0 rpaduueckas 060I04YKa TaKeTa KOMIBIOTEPHO# anredpel GNU 1IK-1
(4) Octave — 310 CBOOOHO PACIIPOCTPAHAEMBIN TEKCTOBBII PEeAAKTOP HJ-TIK-1.2

HJI-TIK-1.3
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2. Bribepute BepHoe yTBepKaeHHe. CHMBON ";" (TOUKA C 3amATOMH)
(1) obs3areneH B KOHIIE Ka)I0H CTPOKH mporpammel Ha Octave
(2) npumensieTcst 1151 GJIOKMPOBKH BBIBOJA Pe3y/IbTAaTa HA IKPAH HHCTPYKIHH B COOTBETCTBYIOIIEH CTPOKe
(3) npumMensieTcst 11 0OBABICHNS KOMMEHTAPHS
(4) mpuMeHsIeTCst TSt OTACNCHHS CTONIOIIOB IIPHU 3aII0JIHSHHN MaTPHI]
3. Buibepute BepHOe yTBepikacHHe. CuMBOT "%" (POLIEHT)
(1) npumeHsieTcst 1Jist 00BSIBJIEHNST KOMMEHTAPHUS
(2) mpumeHsieTCs TS BEIYHUCIICHHUS OCTATKA OT JICTICHHS YHCel
(3) stBIsICTCS OTIEPATOPOM ACICHUS YUCET
(4) siBIsIeTCS OMIEPATOPOM B3STHUS 1O MOJYIIIO YKCIIA

3amanus Ha paboTy ¢ pPOTrpaMMoit
IIpoctsie Berancienus (1 Bompoc)

1. Beruucnute 3nauenue Beipaxkenus (Sin(7,6))°. OTBeT OKpyIIMTE 10 ABYX 3HAKOB MOCIE 3aMATOM.
Otser: 0,91

2. Bounciure 3Hauenne Beipaxkenns (sin(0,33))°. OTBeT okpyrimTe 0 ABYX 3HAKOB TIOCIIE 3ATIATOA.
Ortser: 0,03

3. Brrunciure 3Hauenne seipaxkenns (sin(0,33))? + (cos(0,66))% OTBeT okpyrauTe 10 ABYX 3HAKOB MOCIE 3AMATOM.
Ortser: 0,73

Jlabopamopuwle pabomwi 2
3ananus ¢ Beidopom oteeta (10 3aganmin)

1. Kakas xomMaHia m03BOMMT 06GpaTUTH MATPHILy A?
(1) A™-1)
(2) in(A)
(3) A*(-1)
(4) A%(-1)
2. OO6parHas MaTpuIa — 3T0
(1) Takast MaTpuna, TP YMHOKEHUH KOTOPOif HA HCXOHYI0 MATPUIY NMOJIY4YaeTcsl eNMHUYHAS MAaTPUIA
(2) marpuria, MoIydeHHAs U3 UCXOIHOM MaTPHUIIBI 3aMEHOM CTPOK Ha CTOJIOIBI
(3) marpuIa ¢ KOMIUIEKCHBIMH JIEMEHTaMH, OIyYeHHAs U3 UCXOAHONW MAaTPHUIIBl TPAHCTIOHNPOBAHUEM M 3aMEHON KaXKI0TO
9JIEMEHTA KOMIUIEKCHO-COTIPSKEHHBIM EMY.
(4) marpua, IoJTydeHHast yTeM BO3BEIEHHSI KaX/I0r0 3JIEMEHTa UCXOHOM MaTpHIlbl B CTETIEHb -1
3aganust Ha paboOTy ¢ IPOrpaMMOM
1. Jlann matpumst A=[310;789;011] uB=[123;011; 23 4]. Pemure Matpuunoe ypapaenue AX = B. B oter
3aUIINTE 3HAYCHUE OIPEACIMTENs MOJTYyYeHHOW MaTpHibl X, OKPYIJIMB pe3ylbTaT O OJHOr0 3HaKa Iocie
3aIATOH.

Otser: 0,1
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Ne | Dopmbl TeKyLIEro PS5 T £ T Dopmupyemas
It KOHTPOJIsI KOMIIeTeHIUsI
2. Jlane matpurst A=[310;256;01 1] u B=[12 3; 01 1; 2 3 4]. Peuure MaTpuunoe ypaBaenne AX = B. B oteer
3aIUIIATE 3HAYCHUE OIPENEIUTENS ITONyYeHHOH MaTpuIsl X, OKPYIJIHMB pe3yilbTaT 0 ONHOTO 3HaKa IOCHe
3aITOM.
Ortger: 0,2
Jlabopamopnuie pabomor 3
1. AOCTIHCCH KCIIEPUMEHTAIBHBIX TOUCK:
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];
OpAUHATHI:
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 ykaxute ko3 durert koppensanu. OTBET OKPYTIHUTE A0 3-TO 3HAaKA MOCTE 3aIATOMN.
Ortgert: 0.997
12. [Monbepure k03hGULMEHTH MOJIMHOMA S5-H  CTENEHM METOJOM HAaMMEHBIIMX KBaapaTroB. AOCIHCCHI
OKCICPUMCHTAJIbHBIX TOYCK:
x =[0.053, 0.705, 0.624, 0.204, 0.824, 0.421],
opaunarthl: Y = [-19.236, 15.031, 7.926, -15.577, 27.156, -6.077].
B otBete ykaxxute ko3 puuueHT npu 5-it crenenn X. OTBET OKPYIJIMTE A0 2-T0 3HAaKa MOCJIE 3aIlsTOM.
Ortser: 0.83
5.2. Kpurepuu, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
HaumeHnoBanne
OLIEHOYHOI 0 IIxanabl OeHNBaHUS
(ngiiz:;o_ Kpurepun ouneHuBanus
100-6anabHast [saTnéamibHast
OLIEHOYHOI 0
cucremMa cucremMa
MeponpHusATHS)
Kontponbnas padora 1 | PaboTta BeIonHeHa moHOCTHIO. HeT ommboK B JOrHYecKuX paccyKAeHusX. BrimonHeHs! Bce 18-24 6annos 5
MYHKTHI 337aHus. BO3MOXXHO Hanuure 0OAHONM HETOYHOCTH WJIU ONKCKH, HE SBIIAIOIIHNECS
CJICZICTBMEM HE3HAHUS MM HENMOHMMaHUs yaeOHoro Marepuaia. OOydarommiics mokasan
MIOJIHBIHA 00BEM 3HAHMH, YMEHUI B OCBOCHHH MPOHICHHBIX TEM M MPUMEHEHNE NX Ha MPAKTHKE.
PaGota BeIMOTHEHA TOTHOCTHIO, HO TOMYIIEHA O/IHA OIMIMOKA MM JBa-TPH HEIOYETa. 14-17 6annos 4
JomyieHsl 00j1ee OIHOM OIMOKY MK O0Jiee ABYX-TPEX HEIOUETOB. 8-13 bamioB 3
PaGora BeIMoNHEHA HE ITOJIHOCTHIO. JlOMyIEeHBI TPYObIC OIIUOKH. 3-7 GatoB 2
PaGoTa He BBINONIHEHA. 0 6ammoB
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HaumeHoBaHue
OIIEHOYHOT0 IIkajubl OHeHUBAHUS
(Kggsil)f)?:lo- Kpurepun oneHuBaHus
100-6anabpHast aTudanabuas
OHEHOTHOTO cucrema cucrema
MepOonpHuATHS)

WnpuBuayansHbie OO6yuaromuiicst IeMOHCTPHPYET IPaMOTHOE PEIlICHHE BCeX 3a[ad, HCIOIb30BaHUE MPAaBUIBHBIX 3 bamnoB 5

NPaKTUYCCKUE 3aJJaHHsl | METOJIOB U (POPMYII JUTsl PEICHNUS TIPH HE3HAYUTEIHHBIX TOIPEITHOCTSIX B KOJIC HAMCAHHUS

K J1a0OpaTOPHBIM MPOTrPaMMBI

paboram [IpopeMOHCTPUPOBAHO UCTIONB30BaHHUE PABUIILHBIX METOIOB U (POPMYJI TIPH PEIICHUH 3a/1a4 2 GamnoB 4
MIPY HAJIMYUH CYIIECTBEHHBIX OMMOOK B 1 U3 HUX;
OOy4JaroImuiics UCTIONB3YeT BEPHBIE METOJIBI PEIISHIISI, HO MPABIIIFHBIC OTBETHI B OOJIBIIIMHCTBE 1 6amnoB 3
ciydaeB (B TOM YHCIIE H3-3a apH(PMETHICSCKIX OMMOOK) OTCYTCTBYIOT;
OO6yuaromuMcst UCIOIb30BaHbl HEBEPHBIE METO/IBI PELICHHUS, OTCYTCTBYIOT BEPHBIE OTBETHL. 0 GamnoB 2
PaGora He BBITIOTHEHA. 0 6amoB

KonTponbaas padora 2 | PaGoTa BeImoHEeHa TOTHOCTHIO. HeT omuboK B TIOTHYECKUX PacCyKICHUIX. BBITOTHEHBI BCe 8-10 6amroB 5
MYHKTHI 3aJaHusl. BO3MOYKHO Hajuuue 0THOW HETOYHOCTH MU ONIMCKH, HE SIBIISIOLIHECS
CJIC/ICTBUEM HE3HAHUS WU HEMOHUMAaHUS yaeOHOro Matepuaia. OOydaronmiics mokasan
TTOJTHBIN 00BEM 3HAHMMA, YMCHHI B OCBOSHHUH POUACHHBIX TEM M IPUMEHEHHE UX Ha IIPAKTHKE.
PaboTa BhINoMHEHA TIOTHOCTHIO, HO JIOMYIIEHA 0J{Ha OIIMOKa WU J[Ba-TPH HEJ0UETA. 5-7 GamnoB 4
JonyiieHsl 6oiee 0HOM OMMOKY WITH 00Jiee ABYX-TpeX HEJOUETOB. 3-4 GamnoB 3
Pabota BbInonHeHa He TOJHOCTHIO. JlomyIeHs! rpyOble OIHOKH. 1-2 6annos 2
PaGora He BRITIOTHEHA. 0 6amoB

TectupoBanus ajs 3a BBITIOTHEHHE KAXKIOTO TECTOBOTO 33aJJaHHsI UCITBITYEMOMY BBICTABIISIIOTCS Oayutbl. Tun 7 — 9 baiutoB 5 85% -

3aIIUTHI UCTOJIB3YeMOii MIKAJbI OleHUBAHUSA — MOPS/IKOBas. 100%

7na00paTopHBIX padoT | B 3amanusx ¢ BBIOOPOM HECKOJILKUX BEPHBIX OTBETOB, 3aJJaHHSIX HA YCTAHOBJICHUE MPABUIILHOMN 5 — 6 6amioB 4 65% -
MOCJIe/IOBATEILHOCTH, 3a/IaHUSIX HA YCTAHOBJICHUE COOTBETCTBHS, 3aIaHHSIX OTKPBITON HOPMBI 84%
HCHOJIb3YIOT MOPSAKOBYIO MIKaTy. baibl BEICTABIISIIOTCS HE 3a BCE 3aJ]laHUE, a 3a TOT WM UHOM 3 — 4 6amioB 3 41% -
BBIOOD B KOKIOM 3aJaHUH. 64%
3JIP Ne 1: 3aganus ¢ Beibopom oteta 12 B. (0,5 6.), 3amganust Ha paboTy ¢ mporpammoit — 3 B 0 — 2 6a/uI0B 2 40% u
(16.). MeHee
3JIP Ne 2: 3amanus ¢ Beibopom oteera 12 B. (0,5 6.), 3amanus Ha paboTy ¢ porpammoil — 3 B. 40%
(16,
3JIP Ne 3: 3aganus Ha paboty ¢ nporpammoid — 3 B. (3 6.)
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5.3. IIpomexxyTo4yHas aTTeCTaLUs:

2. MeTponornyecKue XapaKTepUCTUKA CPEACTB U3MEPEHHUS.

3. AGcIucch SKCIIEPUMEHTAIBHBIX TOYCK:

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];

OpIMHATHIL:

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 ykaxute ko3 duipeHt koppensauui. OTBET OKPYTIIMTE 10 3-TO 3HAKA MOCIIEe 3aATOM.
JK3aMeHaANMOHHBIH Ouiier N 3

1. TIoTeHIIMOMETPUYECKHE CXEMbI H3MEPHUTEIILHBIX TIPHOOPOB.

2. Merozp! onpeaenenue ko3GuireHTa Tero0TAaYH.

3. Beruucnure B Octave 3nauenue Boipaxenus (sin(0,33))2 + (cos(0,66))2. OTBeT OKpYIIIUTE 0 ABYX 3HAKOB
II0CJIE 3aISTOM.

rlpOM(f;cI))fr:qﬂoﬁ TunoBble KOHTPOJIbHbIE 3aaHUsI 1 HHbIE MATEPHAIIbI i)gﬁﬁ::;}:r;:
IS IPOBEIEHUST IPOMEKYTOYHOM ATTECTAINH:
aTTecTanuu

Ok3ameH 6 cemecTp JK3aMeHaAUOHHLII Oniaer N 1 OIIK 5.1

B YCTHO# (opme 1o 1. Omu6KHU U HeoNpeJeIeHHOCTH SKCIIEPUMEHTA B IIEJIOM. HJJ-OIK-5.1

Guiteram ¢ 2. CTpyKTypa U3MEPUTEILHBIX TPUOOPOB. HAJI-OIIK-5.2

HpaKkTHYECKNM 3. Jlaubl Matpuusl A=[310;789;01 1]uB=[123;01 1;2 3 4]. Pemure B 0Ctave MaTpU4HOE YpaBHEHHE OIIK-1

KOMIIBIOTCPHBIM AX = B. B 0TBeT 3aNULIUTE 3HAYECHHUE ONPEAEIIUTENS I0NyUEHHONH MATPHIIbl X, OKPYTIIMB PE3yJIbTaT 10 HJI-OlIK-1.2

3aJlanneM OJTHOTO 3HAKa MOCJIE 3arsTON HJ-OlK-1.3

IK3aMeHalMOHHBINH Onier N 2 1IK-1
HJI-TTK-1.2

1. KputepuaibHble ypaBHEHHS MOI00HS B THAPOTa30IMHAMUKE. HJ-TIK-1.3
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5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTECTA[MN YUYEOHON AUCIMILIMHBI/MOTYJIS

DopmMa IPOMeKYyTOYHOM
arTecTauuu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIIxaabl oleHUBAHUS

100-0aj1bHAR
cucremMa

IIaTnoannnLHas
cHuCcTEMA

JK3aMeH:

B yCTHOH (popme 1o Grureram ¢
NPaKTUYECKUM KOMIIBIOTEPHBIM
3aJlaHHEeM.

Pacnpenesnenue 6auioB mo Bonpocam
ouera:

1-i1 Bompoc: 0 — 106amioB

2-# Borpoc: 0 — 10 Gamos

3-# Bompoc (3amada): 0 — 10 6amroB

OO6yyvaromuiics:

—  JIEMOHCTPHUpYET 3HaHHUS OTJIMYAIOLINECs TTyOuHOH
COJEeP)KaTEeNIbHOCTHIO, AAET MOJIHBIN HCUEPIBIBAIOIINI OTBET, KAK Ha
OCHOBHBIC BOITPOCHI 6I/IHCT3, TaK 1 Ha JOIIOJTHUTCIBHBIC,

—  cBOOOAHO BJaJ€eT HAYYHBIMU IMOHIATUSIMH, BEAET TUAJIOT U BCTYIAeT B
JICKYCCHIO;

- CIOCOOCH K MHTETPAIMY 3HAHUM 10 ONPEICICHHON TeMe,
CTPYKTYPUPOBAHHUIO OTBETA, K AHAIN3Y MOJIOKCHUH CYIIECTBYIOIINX
TEOPHiA, HAIIPABIICHUH 110 BOIIPOCY OUIIETa;

—  JIOTMYHO M A0KAa3aTeJbHO PacKphIBaeT MPOoOIeMy, IPEATOKEHHYIO B
ounere;

OTBeT HE COMEPKUT (PAKTHUECKUXK OIMMOOK U XapaKTepU3yeTCsl TITyOHHOM,
MOJTHOTOM, YBEPEHHOCTHIO CYXKICHUH, HIUTIOCTPUPYETCS IPUMEPAMH, B TOM
YHciie U3 COOCTBEHHOM MPaKTHKH.

24 -30 6amoB

5
3a4YTEHO

OOyyaromuics:

—  IOKa3BIBAET JOCTATOYHOE 3HAHUE yUeOHOT0 MaTepuaja, HO JTOIMycKaeT
HECYIIECTBEHHbBIC (DaKTHIECKUE ONIMOKH, KOTOPbIE CITIOCOOCH MCIPABHUTh
CaMOCTOSITEIBHO, O1aroapst HaBOASAIIEMY BOIIPOCY;

—  HEJOCTAaTOYHO PacKphITa MPOobIIeMa 10 OJHOMY K3 BOIPOCOB OMIIETa;
—  HEJOCTATOYHO JIOTHYHO MTOCTPOEHO U3JIOKEHHE BOIIPOCA;

B oTBeTe packprITO, B OCHOBHOM, COJIEpIKaHUE OMITETa, HMEIOTCS
HETOYHOCTH ITPU OTBETE Ha JOTOJHHUTEIIBLHbBIE BOIPOCHI.

12 — 236an10B

4
3a4YTCHO

OOyuatomuics:

—  TIOKa3bIBaeT 3HaHMA (PparMEHTAPHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTBIO U MAJIOH COAEPIKATENbHOCTBIO, IOITyCKaeT
(dakTHueckue rpyoble OMNOKHY;

—  HEe MOXEeT 000CHOBATh 3aKOHOMEPHOCTH M MPHUHIIUIIBI, OOBSICHUTD
(akThl, HapyIIeHa JOTHKA M3JI0’KEHHS, OTCYTCTBYET OCMBICIIEHHOCTD

6 — 110aiu1oB

3
3a4YTEHO
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DopMa IPOMEKYTOUHOM

IIIxajabl onleHUBaAHUSA

aTTecTanuu
HanMeHoBaHUE OLIEHOYHOT' O I O OB 100-6 MaTuo
AJIJIbHasA ATHOALJIbHAA
CpelICTBa CUCTEeMa cucrema
MPECTaBISIEMOTO MaTepHaa, MPEJICTABICHUS O MEKIPEMETHBIX CBSI3SIX
ciaoble.
Coneprxanue OueTa packphITo ¢i1abo, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE H JIOTIOJTHUTEIHBIC BOIPOCKHI OMJIETa, OTBET HOCHT
PENPOYKTUBHBIN XapakTep.
OOyuaroiuiicsi, 0OHapYKUBAET CYIIECTBECHHBIC MPOOENBI B 3HAHHUSIX 0 — 56aii0B 2
OCHOBHOTO y4e€0HOT0 MaTepHalia, IOMyCKaeT MPUHIUITHATIbHBIC OITHOKH He 3auteno

IIPY OTBETE Ha BOIPOCHIL.
Ha 6osbIiryto 4acThb OMOIHUTENBHBIX BOIIPOCOB MO COJEPKAHHIO IK3aMeHa
3aTpyHSETCS JaTh OTBET WM HE a€T BEPHBIX OTBETOB.
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5,5. Cucrema OLEHUBaHUS PE3YJIHTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM
aTTeCTallUH.

OneHka no JUCHUILIMHE BBICTABIISAETCS 00yUaroneMycs ¢ yYETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

Cemectp Ne6
dopMa KOHTPOJIsI 100-0anabHas cucremMa IIaTH6aNILHAS cHCTEMA

Texymuil KOHTPOJIb:
- Konrponbnas padota Nel 0 —24 6amnos 2-5
- KouTponbhas padota Nel 0 — 10 Gamos 2-5
- BrinosHeHNE WHAMBUIYATBHBIX 0 — 3 6ayutoB 2-5
3agaHui 1abopaTopHoii padoTsl Nel
Tectuporanue 3JIP Nel 0 -9 6amnos 2-5
- BrimonmHeHNe HHANBUIYATbHBIX 0 — 3 6autoB 2-5
3aaHui 1abopaTopHOii padoThl Ne2
Tectuposanue 3JIP No2 0 — 9 6amos 2-5
BrimonHeHne HHANBHTy aTbHBIX 0 — 3 6aiutoB 2-5
3aJ1aHuil 1JaboparopHoit paboTel N3
Tectuposanue 3JIP Ne3 0 — 9 6amos 2-5
[IpomexyTodHas aTTecTarys 0 - 30 6ammoB OTIIUIHO
9K3aMeH XOPOIIIO
Hroro 3a cemecTp 0 - 100 6amoB YAOBJICTBOPUTEIHHO
9K3aMeH HEY/IOBJICTBOPHUTEIIHHO

[Tonmy4yeHHBIH COBOKYITHBIN PE3yJIbTaT KOHBEPTHPYETCS B MATHOAUILHYIO CUCTEMY OIICHOK B
COOTBETCTBUU C TAOIULIEN:

100-6ananHas cucreMa NATHOAILHAS CHCTEMA |
IK3aMeH
85 — 1006amnmoB OTIIUYHO
65 — 846am10B XOPOIIO
41-64 Gasiion yIIOBJIETBOPUTEIHHO
0 — 406amnmoB HEYIOBJIETBOPUTEIBHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanuzamust mporpammbl mpedycMaTpUBaeT MCIOJIb30BaHUE B Tporecce 0OydeHHUs
CJIEAYIOUINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

— npoOeMHast JIEKIHs;

- paz00p KOHKPETHBIX CUTYAIIHH,

— MpernoaBaHue JUCIHUILTUHBI B JOPME KYPCOB, COCTABICHHBIX HA OCHOBE PE3yJIbTAaTOB
HAYYHBIX UCCIIEIOBAHMM, B TOM YHUCIIE C YYETOM PErHOHAIBHBIX 0COOEHHOCTEN MpodeccoHaIbHON
JeSITEIbHOCTH BBIITYCKHUKOB M MMOTpeOHOCTEH paboToaareneii;

- MOKCK M 00paboTka nH(OpMAIIUY C UCTIOIh30BaHHEeM ceTu MHTepHeT;

— MCIOJIb30BaHUE HA JIEKITMOHHBIX 3aHATHSAX BHUICOMATEPUAIOB U HATJISTHBIX TTOCOOMIA;

- oOydeHue B COTpyJHUYECTBE (KOMaH/IHas, TPYyNIoBas paboTa).
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7. INPAKTUYECKASA IIOAI'OTOBKA

[IpakTUyeckas MOArOTOBKA B paMKax y4eOHOH JUCHUIUIMHBI PEAIU3yeTCs MPU MPOBEACHUN
MPAKTUUYECKUX 3aHSATUM, Ta00paTOPHBIX PabOT, MpeayCcMaTPUBAIOIINX yYacTHe 00yJaromnXcs B
BBITIOJTHEHUU OT/ACIBHBIX JJIEMEHTOB paloT, CBA3aHHBIX C Oyaymied mpodeccroHaIbHON
JIeSITeJIbHOCTBIO.

8. OPT'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIs JIMIX C
OT'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipu oOy4yeHWUM NHI] C OrPAaHWYCHHBIMH BO3MOXKHOCTSMH 370POBbS W WHBAIHUJIOB
UCIIONIL3YIOTCSL TIOJIXOBI, CIIOCOOCTBYIOIIHME CO3MaHHMI0 Oe30aphepHOil 00pa3oBaTEIbLHON CpEIbl:
TexHoJIOTHH TudpepeHInan 1 WHAUBUAYAJILHOTO OOydYCHHUs, PUMEHEHHUE COOTBETCTBYIOLIUX
METOJMK 10 pabdoTe ¢ WHBAIHIAMHU, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOJHUTENBHBIX HHIMBUIYAIbHBIX KOHCYJIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIPOCaM M TPAKTHYSCKUM 3aHATHSM, OKa3aHHE IMOMOIIM IPH IMOATOTOBKE K IMPOMEKYTOUHOMN
aTTeCTalUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JUCIUTUTHHBI MOXET OBITh alanTUpOBaHA IS
obecrieueHnss 00pa30BaTEIBLHOIO MPOIECca JUIaM ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3JI0POBBS, B
TOM YHCJIC JUISl TUCTAHIIMOHHOTO 00YUYEHUSI.

YyeOHBIE W KOHTPOJBHO-U3MEPUTEIbHBIC MaTepuaabl IMPEACTABISIIOTCS B (opmax,
JOCTYIHBIX JIJISl M3yYEHUsSI CTYJCHTAMH C 0COOBIMU 00pa30BaTECIbHBIMH IMOTPEOHOCTSIMHU C YUYETOM
HO30JIOTUYECKUX Py HHBAJIUIOB!

JUJIs TIOTOTOBKM K OTBETY Ha MPAKTUYCCKOM 3aHATHHU, CTYJCHTAM C OTpPaHHMYCHHBIMU
BO3MOXXHOCTSIMHU 3[I0OPOBBSI CpeIHEE BpPEeMsl YBEIUUHUBACTCS 110 CPABHEHHUIO CO CPEIHUM BPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JJis CTYIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbsI (hopma
MIPOBEJICHUS TEKYIICH U IPOMEKYTOYHOM aTTECTAIMN YCTAHABIMBACTCS C YISTOM HHIUBH Y AITbHBIX
NcUXo(U3NUECKUX 0COOeHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
¢dbopMe TeCcTUpOBaAHUS U T.I1.).

[IpoMexyTouHas aTTecTalus Mo AUCUUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO JTaroB B
dopMe pyOEKHOTO KOHTPOJISI IO 3aBEPIICHUIO HM3YYCHHS OTACTBHBIX TEM IUCIUIUTHHEBL. [Ipn
HEOOXOJUMOCTU CTYICHTY MPEAOCTaBIsETCS JOMOJHUTEIbHOE BpeMs Ui MOJArOTOBKM OTBETa Ha
3a4eTe WIH DK3aMeHE.

Jlis ocymiecTBICHHs] TPOLEAYp TEKYIIEro KOHTPOJS YCHEeBAaeMOCTH U MPOMEKYTOUHOU
aTTeCTaluyu OOYyYaloOUIUXCs CO3JAl0TCsA, TPH HEOOXOAUMOCTH, (OHABI OICHOYHBIX CPEJACTB,
aJanTUPOBAHHBIE JJIs JTUI] C OTPAHUYEHHBIMHA BO3MOXXHOCTSIMU 3/10POBbSI M TIO3BOJISIOIINE OLIEHUTh
JOCTIDKCHHE WMHU 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMme pe3ysibTaToB
o0ydeHHs W YpOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBIEHHBIX B 00pa30BaTENbHOM
nporpamme.
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9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

XapakTepucThKa MaTepUAIbHO-TEXHUYECKOTO 00ECIeYCHHS TUCIUTUIMHBI COCTABIISICTCS B
cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MatepuaabHO-TEXHHUYECKOE 00eCTIeueHNEe TUCIUILIMHBI MPU OOYYCHHH C HCIIOJIb30BAHHEM
TPaJAULUOHHBIX TEXHOJIOTHI 00yUYeHHUSI.

HanmeHoBaHMe yueOHBIX ayIUTOPHIA,
JadopaTopuii, MACTEPCKUX, OMOIUOTEK,
CIOPT32J10B, MOMeEIIeHUH ISl XPaHEHHS U
NPOPUIAKTHYECKOTO 00CTYKMBAHUA
Y4e0HOro 000py10BAHMS U T.II.

119071, r. MockBa, JloHckasi yauua, 1oMm 39, crpoenue 4

OcHalIeHHOCTDh YUeOHBIX ayANTOPHIi, JadopaTopHii,
MAacTepPCKUX, OM0JIN0TEK, CHOPTHBHBIX 32J10B, OMeIleHHit
JUUTS1 XpaHEeHHUs ¥ MPO(PUIAKTHIECKOTO 00CTYKUBAHUS
Y4€0HOro 000py10BAHMA H T.II.

ayZAUTOPUH IUIS IPOBEICHUS 3aHATHIH KOMIUIEKT y4eOHOIT MeOernH,

JIEKIMOHHOTO THIIA TEXHUYECKUE CPEICTBA O0YUCHNS, CITyKAIHe JUIs
npecTaBiIeHus yueOHo# nHpopMau OONbIION
ayJIUTOPUU:

— HOYTOYK;

— TPOEKTOP,

— DJKpaH,

— MapKepHas JOCKa

ayZAUTOPUH IUIS IPOBEICHUS 3aHATHI KOMIUTEKT y4eOHOI MeOernH,

CEMHHAPCKOTO TUIIA, TPYNIOBBIX U TEXHUYECKUE CPEICTBA OOYUCHUS, CITyKAIHE JUIs

WHIWBUAYAIbHBIX KOHCYIIBTALNH, npecTaBiIeHus y1eOHO nHPOopMau OONBIION

TEKYILETr0 KOHTPOJISI U TPOMEKYTOUHOM AyIAUTOPHU:

aTTeCcTaluu — HOYTOYK,

— TPOEKTOP,

— MapKepHasi I0CKa,

— Ha0OpBI JEMOHCTPAIMOHHOTO 000PYA0BaHUS U YIeOHO-
HAIISIHBIX TOCOOUH, 00ECTIEYMBAIOIINX TEMATHUECKHE
WIUTIOCTPAIINH, COOTBETCTBYOIIME paboyeli mporpamme

JIUCITUITHHBL.
ayJIMTOPUH JUIA TPOBEICHUS KOMILJIEKT yueOHOoU Mebenuy,
71a00paTOPHBIX 3aHATHH, TPYIIIOBBIX U TEXHUYECKUE CPEICTBA O0YUEHHUS, CITY>KaIINE JUIS
WHAWBHUIyJIbHBIX KOHCYJIBTAIIH npecTaBiIeHus yaeOHO nHPOopMaIu OONBIION
ayINTOPUH:

- skpaH nepenocHoi ClassicSolutionLibra 180x180, -
npoexktop BenQMXS511 9H.J3R77.33
KOMITBIOTEPHAS] TEXHUKA — 15 MepCcOHaNbHBIX
KOMITBIOTEPOB, TIOJIKIIOUeHUE K ceTH «HTepHeT»
119071, 2. Mockea, Manwtii Kanyxcckuii nepeyiok, 0om 2, cmpoenue 6
YUTAJIBLHBIN 321 OUOJIUOTEKHU: KOMITBIOTEPHAS TEXHUKA;
HOJKIIOUeHHUE K ceTu «VHTepHeT»

TexHonornueckoe  oOecreueHUe  peanu3alil  MPOTPaMMbl  OCYIIECTBISIETCS  C
WCIIOJIb30BAHUEM  DJIEMEHTOB  DJJIEKTPOHHOW  WMH(OpPMAIMOHHO-00pa30BaTEIHbHOM  CPEIIbI
YHUBEpPCUTETA.
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10.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIAHBI

KoauvectBo
Ne A Loy, e Tox Anpec caiita 9bC IK3EMILISIPOB B
BTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBo
n/n MIT H3aHHS HJIM JJIEKTPOHHOI0 pecypca OubmMoTexe
 1p.) YHuBepcuTeTa
10.1 OcHOBHas nHUTEPATypa, B TOM YHCIIE DIIEKTPOHHBIEC N3JAHHS
! AC }II/I 'rJ[Ia };II;I’;HIZB]% OCHOBBI HHXKEHEPHOTO VuebHoe HII PUOP : HUILT 2023 https://znanium.com/catalog/docu
. T JKCIICPUMEHTA. nocooue NHOPA-M ment?id=427796
BacunbeB
Marematnueckoe Munck : HoBoe . .
https://znanium.com/catalog/docu
2 B.II. Tapacux MOJICIUPOBAHUE TEXHUIECKUX Y4eOHuk 3HaHue; MOCKBa : 2022 .
ment?id=422940
CHUCTEM NHOPA-M
Ienx, X. pen. H. Teopusi HH)XEHEPHOTO
3 I1. Bycnenxo. -, p p Yy4eOHuK M.: Mup 1972 20
9KCIEPUMEHTA
Ilep. c aHrm.
A 1O. Ko3zmoB, o . ;
4 B.C. Mxutapss, CTaTHCTHYECKHUI aHaIN3 VIT M.: HHOPA-M 2022 https.//znanlum.c_om/catalog/docu
na"ubx B MS Excel ment?id=399560
B.®. lumos
5 E. P. Anekcees, O. Beenenne B Octave s Kruira M.: ALT Linux 2012 https://www.altlinux.org/Images/0
B. YecHokoBa HH)KCHEPOB U MATEMATHKOB /07/OctaveBook.pdf
10.2 lononHuTeNbHAS IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IaHUS
MeTopI MaTEMaTHIECKON YuyeOHoe M.: MI'YAT 2010 5
1 Uepnoycosa, H. B. | 06paboTku pe3ynbpTaToB nocobue
SKCIIEPUMEHTAIBHBIX JTaHHBIX
Metoap! 06paboTku VYuebnoe HoBocubupck 1981 5
2 Jiooe T'. C. Pa3HOTHUITHBIX nocoobue Hayxka
JKCIIEPUMEHTAIBHBIX JaHHBIX
EJL derotosa Wndopmannonnsie VYuebnoe Mocksa : DOPYM 2021 https://znanium.com/catalog/docu
3 e el ’ TEXHOJIOTHH B HayKe U nocobue : IHOPA-M ment?id=377512

A.A. ®enoroB

00pazoBaHNH
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10.3 MeToamueckre Marepraisl (YKa3zaHUs, peKOMEHIAINY TI0 OCBOSHUIO AUCHUIUINHBEL aBTOpoB PI'Y mm. A. H. Koceirnaa)

1 E(I)O}Z:)I/IH N;l};[,c Hp;KTHKa}/M. Teopus u v M.: BI'EOY BO 20
poaHa L. MpaKTHK «PTY um. A.H. 2021
IKCTIEPHUMEHTATHHBIX
N Koceirunay»
WCCJICJIOBAHUH.
Tiopun ML.IL., Teopus 1 mpakTUKa vl M.: ®I'bOY BO 20
2 boponuna E.C. IKCIIEpUMEHTA. «PTY mm. A.H. 2021
Koceirunay
Tomn Ml | T naee, T i orsov o :
3 poAwHa £L- PUMEHTE «PT'Y um. A.H. 2022
uccnenoBanui. [IpakTuKyMm.
Koceirunay
Yacts 11
Paspabotka moseneit
A. C. benoycos, B. Meronuueckue )
4 1. Kypis TeII000MeHa B MMPOTOYHBIX yKasaHus M.MI'VIAT 2016 20
TEXHOJIOTHYECKHX aImnapaTax
B. B. lBanos, A. MoaenupoBaHue € TOMOUIBIO ICKTOHHOE
5 B. ®upcos, A. H. MATLAB [3neKTpoHHBIH P M..MI'YAT 2016 20

HoBuxos

pecypc]

yuebHoe nocobue
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 3J€KTpOHHON OMOIHOTEKH, HH()OPMAITMOHHO-CIIPABOYHBIC CUCTEMBI U
npodeccuoHanbHbIe 0a3bl TAHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl
1. «Znanium.com» Hay4HO-U3aTeIbCKOro HenTpa «Mudpa-M»
http://znanium.com/
2. Onexrponnsie u3ganus «PI'Y um. A.H. Koceiruaa» na miatpopme 9bC «Znanium.comy
http://znanium.com/
3. «3BC FOPAUT»www.biblio-online.ru
4. O nmpenocraBieHuu goctyna Kk nuHpopmaroHHo-aHaauTudeckoit cucreme SCIENCE
INDEX (BKJIFOYCHHOTO B HayuHbIH HHPOpMaIMOoHHBIH pecypc elibrary.ru)
https://www.elibrary.ru/
5. 9BC «Jlanpy http://www.e.lanbook.com/
6. 00O «HanmonanbHas anektponHas oudnuoreka» (HOB) http://H36.pd/
Jorosop Ne 101/H35/0486 — ot 21.09.2018 r.
7. Hayunas snexrponnas oudianoreka eLIBRARY.RU http://www.elibrary.ru/
JInuensunonnoe cornamenue Ne 8076 ot 20.02.2013 r.
8. HDUKOH http://www.neicon.ru/ Cornarmenne NeJIC-884-2013 or18.10.2013r
IIpodeccnonanbHbie 6a3bl JAHHBIX, MHGOPMallMOHHBIE CIIPABOYHbIE CHCTEMbI
1. «Polpred.com O630p CMW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.
2. |Scopus http://www. Scopus.com/
Cyo6munien3zunonnsii JloroBop Ne Scopus /917 ot 09.01.2018 r.
3. |«SpringerNature»
http://www.springernature.com/gp/librarians
[Tnatdopma Springer Link: https://rd.springer.com/
[Tnatdopma Nature: https://www.nature.com/
bazanannbix Springer Materials: http://materials.springer.com/
bazamannbix Springer Protocols: http://www.springerprotocols.com/
Basa nanaeix zbMath: https://zbmath.org/
baza nansabix Nano: http://nano.nature.com/
Cyb6aunen3uonnsiii goropopNe Springer/41 ot 25 nexabps 2017 r.
4, http://arxiv.org — 6a3a AaHHBIX TOJHOTEKCTOBBIX 3JICKTPOHHBIX MyOJIMKAIMA HAYYHBIX CTATEH IO
(du3nKe, MaTeMaTHKe, UHPOpPMaTHKE
5. http://www.garant.ru/ - Crnpasouno-mipaBoBas cucrema (CIIC)«I'apaHT», KOMIUIEKCHAS MPaBOBas
oAAep:KKa MoJib3oBaTesied no 3akoHonaTenbcTBy Poccuiickoi @epepanuu
6. http://www.gks.ru/wps/wecm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3p1 gaHHBIX Ha

Ennnom MuatepueT-noprane Poccrara



http://znanium.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.e.lanbook.com/
http://нэб.рф/
http://www.elibrary.ru/
http://www.neicon.ru/
http://www.polpred.com/
http://www/
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://arxiv.org/
http://www.garant.ru/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
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11.2. IlepeueHb NPOrpaMMHOr0 0OeCIIeUeHuUs

PexBU3UTHI MOATBEPHKAAIONIETO

Neni/m | IIporpammHoe o0ecnieueHue
J0KyMeHTa/CB000IHO 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 s 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. CorelDRAW 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 ap.)
11. SolidWorks KOHTpakT Ne 18-3A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-3A-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-DA-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnbT-DUHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. AnbT-UHBecT KOHTpakT Ne 17-3A-44-19 ot 14.05.2019
20. [Tporpamma asist noaAroToBKHU TectoB Indigo KOHTpakT Ne 17-3A-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 KOHTpakKT 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. CoreIDRAW 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-DA-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 | kontpakr Ne 60-DA-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 CB0060IHO pacnpocTpaHsIeMoe
31. ScilabCeCILL (cBobomHnas, copmectumas ¢ GNU GPL | CBoOomHO pacmpocTpaHsieMoe

v2)
32. Linux Ubuntu GNU GPL CB0060IHO pacnpocTpaHsIeMoe
33. FDS-SMV free and open-source software CB0060IHO pacnpocTpaHsIeMoe
34. AnyLogic Personal Learning Edition CB0060IHO pacnpocTpaHsIeMoe
35. Helyx-OS GNU General Public License CB0060/IHO pacnpocTpaHseMoe
36. OpenFoam v.4.0 GNU General Public License CB000OIHO pacnpocTpaHseMoe
37. DraftSight 2018 SP3 ABroHomHast GecruiaTHas CB00OIHO pacIpocTpaHsIeMoe

JIMLEH3HS
38. GNU Octave GNU General Public License CB000OIHO pacnpocTpaHseMoe
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JIMCT YYETA OBHOBJIEHHM PABOYEI IPOrPAMMbBIYYEBHOM
JTUCHUIINHBI

B pabouyio mnporpamMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBICHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pa3jeJia H 1aTa 3aceJaHusl
PII Kadeapbl




