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1. OBIIUE CBEAEHUSA

VYuebHast aucuuiuiiHa «Teopus M MpakTHKa MPOBEACHUS SKCIEPHUMEHTAIBHBIX HCCIEIOBAHUII»
U3y4aeTcsl B ISTOM U IIECTOM CEMECTPaXx.
KypcoBas pabora/KypcoBoii IpoeKT — He MPeaycMOTpEeH(a)

11. ®opma npomMeKyTOYHOHN aTTeCTalUU:

[IaT1il cemecTp — 3ader
[IIecToit cemecTp — 3K3aMeH

Mecto yuebHoM nucuurinHbl B cTpykType OITOIT
YyeOHass aucnuiuinHa «Teopusi M MpakTUKa MPOBEICHUS IKCIEPUMEHTAIBHBIX HCCICIOBAHUI»
OTHOCHUTCS K 4aCTH IporpamMmbl, GOpMUPYEMOIl ydacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHHH.
OCHOBOU TSI OCBOCHHSI JTUCIUIUIMHBI SBJISIIOTCS PE3yJbTaThl OOyYEHHUsS MO TMPEAIICCTBYIOIIHM
JUCLUHUIJIMHAM U MTPaKTUKaM:

— du3zuka,

— Marematuka,

- Tennodusuka,

- TexHuueckas TEpMOJMHAMUKA U TEIUIONEpeaaya

- Teopus BEpOATHOCTH U CTATUCTHKA B SKOJIOTUHU U TEIUIOIHEPTETUKE

- YpaBHEHUS] MATEMATHYECKON (PU3UKHU B HKOJIOTUHU U TETUIOIHEPTETUKE

— NudopmannoHHbIe 1 KOMMYHHUKAIIMOHHBIC TEXHOJIOTUU B TIPO()ECCHOHATLHOM
JIEATETbHOCTH

- MerTposnorusi, cTaHAapTH3auUs U cepTUhUKaLs

- BBenenune B TEXHUKY IKCIIEPUMEHTAIbHBIX HccienoBaHul / OCHOBBI SKCIIEpUMEHTA
PesynbraTel 00ydeHHs 1O Y4eOHOH MMCHUIUIMHE, WCIOJB3YIOTCS TPH HM3YYSHUH CIEAYIOIIUX
JUCUHUILIMH U IPOXO0KIEHUS MMPAKTHK:

- OCHOBBI MOJIETUPOBAHUS TEXHOJIOTUYECKHUX MTPOLIECCOB U allapaTos,;

- [IpoekTupoBaHue U HOPMUPOBAHUE B IPUPOJOOXPAHHON IEATEIBHOCTH.
PesynbpTatel OCBOGHMsSI y4eOHOW JWCHUIUIMHBI B JalbHEdIIeM OyIyT HCHOJIb30BaHbl MpHU
BBITIOJIHEHUH BBIITYCKHOW KBaTU(UKAITMOHHOU PaOOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JTUCHUIJIMHE

[emamu wn3ydyeHUs AUCHMIUIMHBL «Teopus M TIpakTUKA NPOBEACHUS HKCIEPUMEHTAIBHBIX
HUCCIENOBAHUN» SIBIISIOTCS:

— (opMHpOBaHHE HAyYHOTO MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U TEXHUKHU B Poccun u 3a pyoexom;

— U3Y4YEHHE METOAOJIOTUM U MPAKTUKU IIPOBENECHUS HHKEHEPHOI'0 HKCIIEPUMEHTA,

— M3yYEHHE METOJ0B U CPEJICTB U3MEPEHUIN NTaPAMETPOB SIBJICHUH U ITPOLIECCOB;

— (hopmupoBaHUE HABBIKOB OCHOBBI 0OPa0OTKHM U aHAIN3a MOJYYCHHBIX dKCTIEPUMEHTAIBHBIX
JaHHBIX;

— paSBI/ITI/Ie IIO3HABATCIIBHBIX I/IHTepeCOB, I/IHTeJIHeKTyaJ'IBHI)IX u TBOpLIeCKI/IX CHOCO6HOCTefI
00y4aromuXxcsl B MPOIIeCcce U3YUYCHUS TUCIUILTNHBI;

— MPUOOPETEHHE COBPEMEHHBIX HAYYHBIX B3TJIANIOB, MJICH B XOJ€ PadOTHl C Pa3IUYHBIMU
UCTOYHUKAMU UH(HOPMAIIUH;

— UCITIOJIB30BAHUC HpI/I BBIITOJTHCHUHN HpaKTI/IquKI/IX 3aJIaHI/II\/II METOOdOB CpaBHeHI/ISI, O606I]J;CHI/I${,
CUCTEMAaTHU3AIlNH, BBIIBICHUS MPUYUHHO-CIEACTBEHHBIX CBs3ed, (HOpMyIHpOBaHKE BBIBOJOB IS
Hsyqum[ paSHHqHBIX CTOpOH TCXHOJIOTHUYCCKUX HpOHeCCOB, C KOT OpBIMPI BO3HHUKACT
HEOOXOUMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOU cdepe.



— dbopMupoBaHue y 00ydarOmMXCsl KOMITETEHIINH, YCTaHOBJICHHBIX 00pa30oBaTeIbHOM
nporpammoii B coorsercteuu ¢ @I'OC BO no naHHOM IUCLUIUIMHE;
PesynbpTatom o0ydeHus 1o yueOHON TUCHUIUIMHE SBIISETCS OBJIaJleHuE 00y4aloIMMUCS 3HAHUSIMH,
YMEHHUSIMH, HAaBBIKAMU M ONBITOM JIEATEIBHOCTH, XapaKTEPU3YIOIUMH Ipolecc (HOpMHUPOBAHUS
KOMIETEHIIMM 1 00ECeunBalOIIMMU JOCTHKEHHUE TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS yueOHOU
JVCLIUATUIAHBL.

2.1. @opMupyeMbIe KOMIIETCHIIMN, UTHAUKATOPBI JOCTUKCHUS KOMIICTCHIUH,
COOTHECEHHBIE € IUIAHUPYEMBIMU PE3YJIbTATAMHU 00YUYEHUS O JUCIUIUIMHE:

Kox m HauMeHOBaHHe

Koa m HanmMeHOBaHHe

IInanupyemble pe3yJIbTAThI

HHAUKATOpPA 00yueHust
KOMIIETEHIIN U
JOCTHKEHHS KOMIIETEHIIHI 10 TUCITHILINHE
IIK-1. Cnoco6en npumensts | UJI-T1K-1.1 [Ipumenenue 3HaeT o0IIKe TOJIOKCHUS ’

COOTBETCTBYIOIIHH (DPU3HKO-
MaTeMaTUYECKU ammapar,
METO/bI aHAIN3a U
MOJICJINPOBAHMS, OCHOBHBIE
3aKOHBI XUMHH U METObI
XAMUYECKOTO aHau3a,
OCHOBHBIE 3aKOHBI KOJIOTHH U
MPUPOAOIOIB30BAHMS,
TEOPETUIECKOTO U
9KCIEPUMEHTAITLHOTO
HCCIICI0BAHMUS TP PELLICHUU
PO eCCHOHANTBHBIX 3a/1a4

MaTeMaTHYECKOTO armapaTa Juis
penreHus 3aqa4d TexHochepHon
0e3omacHOCTH

NA-TIK-1.2  TlpumeHnenue
TEOPETHIECKUX OCHOB (DPU3HKH
IIPY PELICHUHN NIPUKIIANHBIX 3a1a4
TexHoc(hepHOii 6e30MacCHOCTH

[IK-5. CnocobeH mpoBoauTh
Hay4YHbIE UCCIICIOBAHUS 110
OTJICNLHBIM TeMaM (pa3zesnaM
TeM) B 00J1acTu
npodeccuoHaIbHON
JeSITENTBHOCTH

NA-TIK-5.2 [InanupoBanue
MIPOBEICHUSI SKCIIEPUMEHTAIBHBIX
HUCCIIEI0OBAHUI

WNA-TIK-5.3  O6pabotka
PE3YJIbTaTOB SKCIIEPUMEHTA

IOHATHUA TCOPHUU HOI[O6I/I$I u
pa3MepHOCTEH;

3HaeT METOJOJIOTHIO U MIPAKTUKY
MIPOBEAEHUS NHXKEHEPHOT'O
9KCIICPpUMEHTA, METOJbI U
CpeACTBa U3MEPEHUIT
napaMeTpoB ABJICHUN U
MIPOLIECCOB B
SKCIICPUMCEHTAIbHBIX
HCCIICIOBAHNUSX;

[TormMaeT OcHOBBI 00PaOOTKH U
aHaJIn3a MOJIy4YCHHBIX
SKCIICPUMCHTAJIbHBIX JaHHBIX.
Bitaneer HaBbIkaMu
TUIaHUPOBAHUS
9KCHEPUMEHTATILHBIX
HCCIIEA0BAHUM

IIpoBoaUT MaTEMaTUYECKYIO
00paboTKy 1 aHau3
Pe3yJIbTaTOB KCIIEPUMEHTA.
Brnaneer meronukamu mondopa
1 pa3paboTKku GU3UYECKUX U
MaTeMaTU4ECKUX MoJienei
HCCIIETyEeMBIX MPOLECCOB U
anmnaparos;

Brnaneer meronamu u
METOANKaMU 00pabOTKH UX
pE3yJIbTATOB C UCTIOIB30BAHUEM
WH(POPMALMOHHBIX TEXHOJIOTHH.




3.

CTPYKTYPA M COJEPKAHUE YUYEFHOM JJUCIUTLJINHBI

OO6mast Tpya0E€MKOCTh y4eOHOM JUCUUIUIMHBI IO yYeOHOMY TIJIaHy COCTABIISCT:

no oyHoul ¢hopme oOyuenus —

6

3.€.

192

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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Bcero:| Dx3amen 192 32 18 32 78 32




3.2. Crpykrypa yueOHON AUCITUTIINHBI/MOIYIS IS OOYyJarONIUXCs M0 pa3jesiaM U TeMaM JUCIUIIINHBL: (ouHas popMa 00yueHus )
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonTakTHas pa6oTa
p(f:zg:;;;?l o E Buabl u ¢popMbI KOHTPOJILHBIX MEPONPUATHIA,
g 2 s g 2 ofecreYnBaIONIHeE 10 COBOKYIMHOCTH TEKYIIHit
KO/(bI) HaunmeHnoBaHue pa3jesioB, TeM; o § © é o § . 5 )
¢opmupyemoii(bix) ¢opMma(bl) IPOMEKYTOYHOI aTTeCTALIMHI g 5 ] g2 E 3 KOHTPO.IL yCNEBACMOCTH;
AR T - T e zz g = (opMBI IPOMEKYTOYHOTO KOHTPOJIAA
HMHIMKATOPOB = g E = g > E 2 E ycIeBaeMocTH
JOCTHKEHUS g 2 = T g g = z =
KOMIIETEHIMI = =& B A == O a
IIaThiii cemecTp
TIK-1 Pa3nen |. OcHOBBI TeopHHU MOI00MS W AHAJIN3A pa3MePHOCTel X X X X 10
HI-TTIK-1.1 Tema 1.1 2 X ®DOopMBI TEKYIIIETO KOHTPOJIS
HJI-T1IK-1.2 Buipl HayYHBIX MCCIICIOBAHUM, UX KIaCCUGBUKAIIHSL. o pazneny |:
Tema 1.2 2 X 1. Konnoxsuym
OCHOBBI TEOPUH 10J100Us1 PU3NUECKUX MPOLIECCOB.
Tema 1.3 2 X
Meto/ aHa/IM3a pa3sMepHOCTE.
ITpakTtudeckoe 3anarue Ne 1.1 2 X
VccnenoBaHne NPUHIMIIOB CO3JIAHNS MaTeMaTHYECKIX MOJieIeH
IIpakTudeckoe 3anatue Ne 1.2 2 X
IIpakTHdeckoe NpuMeHeHHe TEOPUHU ToA00us
[MpakTnueckoe 3ansarue Ne 1.3 2 X
IIpakTHdeckoe MpUMeHEHHE TEOPUN pa3MepHOCTEl
1IK-1 Pazgen |l. IlorpemHocTu cpeacTs U3MepeHUil 10 DOpMBI TEKYLIET0 KOHTPOJIS
HJ-TIK-1.1 o pazzeny Il u Il
HJI-TIK-1.2 Tema 2.1 2 1. KonTponsHas padota
TIK-5 OCHOBHBIE TIOHATHSI U OTIPEJICNICHNS, KIIacCH (UKL U3MEPEHUI
HJI-TIK-5.2 Tema 2.2 2
H/-TTK-5.3 TMorpemHoCTH CPEICTB U3MEPEHUS U X KIIACCU(DHUKALHS
Tema 2.3. 2
OreHKa 0’KHAaEMON TOTPEITHOCTH IKCIIEPUMEHTATIBHBIX
HCCIIEIOBAaHUM
IIpaxTryeckoe 3ansTre Ne 2.1 2
CpaBHUTENBHAS OLEHKA CPEICTB U3MEPEHUS
IIpaxTrdeckoe 3ansTre Ne 2.2 2
Orenka abCOTIOTHON, OTHOCUTEIHHOM U MIPHUBEAEHHON MOTPENIHOCTEH
CPEICTB U3MEPEHUs




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThl = ,
OCBOCHMSL: . 2 g Buab! 1 popMbI KOHTPOJIBHBIX MeponpusTHii,
() e — . E . - 5 -] 2 oGecIeunBaoLIMe 10 COBOKYNHOCTH TEKY LM
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g g g ; § g g E 2 KOHTPOIL yCNEBACMOCTH;
T ) o - S g e sz g5 (hOpMBI NPOMEKYTOUHOT0 KOHTPOJISt
HHIUKATOPOB = g E = é = E 2 E ycIeBaeMoCTH
JOCTHKEHUS & g = e g = = b=
KOMIIETeHIHIi = E s Sl B = OB
IpaxTryeckoe 3ansTre Ne 2.3 2
OreHKa MOTPEITHOCTEH KOCBEHHBIX U3MEpeHui pu3mueckoit
BEJIMYIHBI
TIK-1 Pazgex |1l. MatemaTnuyeckoe MoieIMPOBaHNE B X X X X 10
HJ-TIK-1.1 IKCMEPHMEHTAJIbHBIX HCCIETOBAHUSAX
UJ-TIK-1.2 Tema 3.1 2 X
TIK-5 ITonsTHs MaTeMaTuyeckoil Moaenu. MeToa HauMEHBIINX KBaJIpaToB
HJI-T1IK-5.2 (MHK)
HJ-TIK-5.3 Tema 3.2 2
I'mapaBiaugeckre Mo XUMHKO-TEXHOJIOTHYECKUX POLIECCOB
ITpakTtudeckoe 3anarue Ne 2.1 2
HccnenoBanue NpuHIMIOB 110A00pa MaTEMaTHUECKUX 3aBUCUMOCTEH
JUIS OTIMCAHMS PE3yIbTaTOB SKCIIEPHMEHTA
IIpakTudeckoe 3anaTue Ne 2.2 4
Orenka ko3 dunneHToB 3aBucuMocteii meroqom MHK
3auem X X X X X 3aueT ¢ oleHKOH
HUTOI'O 3a 5 cemecTp 16 18 30
IllecToii cemecTp
1IK-1 Paznen IV. MeToasb! u cpeicTBa u3MepeHuii B 24 DopMBbl TEKYIIETO KOHTPOJIS
HJ-TIK-1.1 JKCIIEPUMEHTAJIbHBIX HCCIE0BAHUAX 1o pazzueny V:
HJI-TIK-1.2 Tema 4.1 2 1. Konrponsnas pabora
TIK-5 OCHOBHBIE OHATHS U ONPEACICHHUS.
HJI-TTK-5.2 Tema 4.2 4
H/-TTK-5.3 MeTobl ¥ CPEICTBA U3MEPEHHs MAPaMeTPOB Hpolecca
Tewma 4.3 2
Mertobl onpe/ieneHts KOJINYeCTBa TEIIOTh
Tewma 4.4 4
Onpepenenre K0dhGUIFICHTa TSIUIOTIPOBOIHOCTH
Tema 4.5 6




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThl ® ,
OCBOCHMSL: . 2 g Buab! 1 popMbI KOHTPOJIBHBIX MeponpusTHii,
() e — . E . - E -] 2 oGecIeunBaoLIMe 10 COBOKYNHOCTH TEKY LM
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g g g ; § g g E 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
KOMIIETeHIHi = B & S & ala o &
Onpepnencane K03 HUIIICHTA TEIUIOOTAAYH
IIK-1 Pa3gen V. O6padoTKa IKCIEPUMEHTAIBHBIX TAHHBIX € 24 ®DopMBI TEKYIIET0 KOHTPOJIS
HJ-IIK-1.1 HCIOJb30BAHHEM CHENHATH3HPOBAHHOTO MPOTPAMMHOI0 1o pazzgeny V:
HJ-TIK-1.2 obecreyeHus 1. BrimonHeHNEe HHANBHUY A IbHBIX 3aaHU
TIK-5 JlabopaTopnast pabota Ne 5.1 4 2. 3ammura nabopaTopHbIX paboT B ¢opme
UJI-TIK-5.2 OcBoeHME MaTeMaTHIECKUX MTAKEeTOB JIJIsl 00paboTKH naHHbIX Octave TECTUPOBAHUI
HJ]-1IK-5.3 JlaGopatophast paboTa Ne 5.2 4
I'paduaeckoe oToOpakeHIEe MAaTEMAaTHYSCKIX 3aBUCHMOCTEH
JlabopatopHas pabota Ne 5.3 4
Jluneiinas anredpa B Octave
Jlaboparopnas padota Ne 5.4 4
Penienne HeIMHEUHBIX YPaBHEHUM
Jlaboparopnas padota Ne 5.5 4
PenieHne onTUMHU3aIMOHHBIX 33124
Jlabopatophas padota Ne 5.6 4
O6paboTka pe3ybTaTOB dKCIEpUMEHTa. MeTOT HAMMEHBIITNX
KB3/IPaToB
Jlaboparopnas pabota Ne 5.7 4
[Monbop ko3hdunreHToB HYHKIMHA, TPUBOIUMBIX K JTMHEHHBIM JUTs
OTICaHMS YKCICPUMEHTAIBHBIX JTAHHBIX
JlabopatopHas pabota Ne 5.8 4
[onbop pyHKUMIt U1 ONHMCaHMs SKCIEPHMEHTAIBHBIX JaHHBIX
Oxzamen X X X X 32 DK3aMeH
HUTOI'O 3a 6 cemecTp 16 32 80
HUTOTI'O 3a Bech nepuos 32 18 32 110




3.3.

Kpatkoe conepsxanve yaeOHOM TUCITUTITHHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Copep:xanue pa3aesa (TeMbl)

Pa3gen |. OcHoBHBIE Teopuy MOA00HS M AHAIH

3a pa3sMepHOCTeil

Tema 1.1 Bunb! Hay4HBIX HCCIEI0BaHUM, Bunpl HaydHBIX HCCIeOBaHUM, UX Kiaccupukanws. OCHOBHBIC IIETTH
WX KJIacCH(UKAIIS. 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. N3mepenne. Kiraccudpukarms
OTIpeIeTIeHUs], KITacCU(hUKaIHs n3Mepenuil. [Ipsamoe n3mepenue. KocBeHHbIE U3MEPEHHUS.
U3MEPEHUl CoBMECTHBIE 1 COBOKYITHBIE H3MEPEHUSL.
Tema 2.2 ITorpemnocTu cpeacts Knaccudukamnus morpemHocTert m3meperust. CHcTeMaTHIecKas
M3MEpEHUs U UX Kinaccudukamus | morpemHocts. CiydaifHas IOTpenrHocTh. ['py6ast morpemHocTs.
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 JKCIEPUMEHTAJBbHBIX HCCJIECT0BAHUAX

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 HAaMMEHBIINX KBaIPATOB IPH

HCCIIEIOBAaHHUH JINHEHHBIX 3aBHCUMOCTEH. MeTo HanMEHBIIIHNX
KBaJIpaTOB MNP UCCIIEI0BAHNHU NOJIMHOMUAIBHBIX 3aBUCUMOCTEN
Tema 3.2 I'mppaBanueckue Mmoaenu Bpewmst mpeOpIBaHNS 2IEMEHTOB IOTOKA KaK CIIydaifHast BEJTHIUHA.

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 JKCIICPUMEHTAJIBHBIX UCCJICI0BAHUAX

Tema 4.1 OCHOBHBIE IOHATHA U OcHOBHBIE NOHATHA U onpeeneHus. CTpyKTypa U3MEPUTENIBHBIX
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 M CpelCcTBa U3MEPEHHS pacxo/ia
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¢ duimenrta 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 10
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 10
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 10
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 24
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 24
ast pabora MaTeMaTHYECKHUX [TAKeTOB | MPEIoKEHHOW Y4eOHOM tuTeparype. cobeceoBaHme
Ne 5.1 JUIst 00pabOTKH JaHHBIX [MoaroroBka x 1ab0paTOpHEIM paboTam 1O pe3ynbTaTaM
Octave BBITIOJTHEHHOM
Jlabopatopu | I'paduueckoe paboTHl,
ast pabora oToOpaxeHne WMHIUBHyalbHbIC
Ne 5.2 MaTeMaTHIECKHUX NpaKkTU4YEeCKUe
3aBHCUMOCTEMN 3a1aHusA
JlabopaTtopu | JluneitHas anreOpa B
ast pabota Octave
Ne 5.3
JlabopaTtopr | Pemrenune HenmHEHHBIX
ast pabora ypaBHEHHUH
Ne 5.4
JlabopaTtopr | Pemenue
ast pabora ONTHMHU3AIIMOHHBIX 33134
Ne 5.5
JlabopaTtopr | O6paboTka pe3ynbpTaToB
ast pabora JKCIepUMeHTa. Meton
Ne 5.6 HAaUMEHBIIINX KBaJIPaTOB
Jlabopatopr | IHombop koaddunreHToB
as pabota (hyHKIHH, TPUBOJIMEIX K
No 5.7 JIMHEWHBIM 151 OTIMCAHUS
IKCTIEPUMEHTAIIBHBIX
JIAHHBIX
Jlaboparopu | I[Tondop dyHKumMit 1s
ast pabota OTIMICaHUS
Ne 5.8 IKCTIEPUMEHTAIILHBIX
JIAHHBIX
Jlabopatopr | O6paboTka JaHHBIX.
ast pabota WuTepnonauus u
Ne 5.9 skcrpanoisus B Octave

3.5. TIpumeHeHue AIIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX

TEXHOJIOTUN

[Ipn peanuzanuu nporpamMmbl y4yeOHOW TUCHUIUIMHBI/YYEOHOTO MOJYJsS 3JIEKTPOHHOE
o0y4yeHHe U TUCTAaHLMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUN HE TPUMEHSIOTCS.
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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).

Yposnu Hrorosoe Onenxka B IMoka3zaTenu ypoBHs c(hOPMUPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOANILHOU = = =
KoMmeTeHHn(-ii) GAILIOR cHCTeMe yHnBepcanbﬂon(-lu,lx) oﬁmenpoq)eccnmlanblion(-ux) IlpO(l)CCCI/IOHaJ]bHOPlU(-le)
. KOMIIeTeHumu (-it) KOMIIeTEeH M I KoMIeTeHunu(-i)
B 100-6anabHOM 10 pe3yJibTaTaM TR
cucremMe Tekymeii n H-TIK-1.1
10 pesy.IbTaTam NPOMEKYTOYH O HT-TIK-1.2
TeKylel u arrecTauuu TIK-5
MPOMEKYTOYHOU Hﬂ-HK-SZ
aTTeCTalluu HJI-TIK-5. 3
BBICOKHH 85-100 OTIIMIHO OO6yuarommuiics:
— 3HaeT B MOJHOM 00BbEME B COOTBETCTBUH C MIPOrpaMMOii 00yUeHHS 10 JTAHHOMY
Kypcy: oOIIre TOJOKEHUS U MTOHITHS TEOPHH TOJJO0US B Pa3MEepHOCTEH,
METOJIOJIOTHIO U IPAKTUKY MPOBEICHUS] HHKEHEPHOTO SKCIIEPUMEHTa, METOJIbI U
CPEeICTBa U3MEPEHUN TTapaMeTPOB SBJICHHUI U MPOLIECCOB B AKCIIEPUMEHTAIBHBIX
HCCIICIOBAHUAX, OCHOBBI 00pa0OTKY M aHAIH3A MOJyYCHHBIX SKCIIEPUMEHTATBHBIX
JAHHBIX, METOJIbI MAIIIMHHOTO MOJICJIMPOBAHMUS UCCIICTyEMBIX MIPOIICCCOB M SABJICHH.
— YMeeT yBepeHHO UACHTH(PUIINPOBATE MPOLECCH U MOAOUPATh UX (PU3UYECKUE U
MaTeMaTHYECKHE MOJICITH TTOBBIIIICHHOW CIIOKHOCTH;
— Bnageer HaBbIKAMH TUTAHUPOBAHUSI SKCIIEPUMEHTAILHBIX HCCIIEIOBAHUH,
MPOBEACHUS MaTeMaTHUECKOi 00pabOTKK U aHATTN3a TIOBBIIIEHHON CIIOKHOCTH
Pe3yJIbTATOB SKCIIEPUMEHTA;
— IIpumenser uHpopMaLIMOHHbBIE TEXHOJIOTUH NIPU aHAIHU3E U 00paboTKe
SKCIIEPUMEHTAITLHBIX JJAHHBIX U MaTeMaTHUECKUX MOJIENIeH UCCIIEyEeMBIX TTPOIIECCOB
U SIBJICHUMU.
— Bnageer MeToaukamu mondopa U pa3paboTKy PU3NIECKUX U MATEMaTHICCKUX
MO/IeJIel UCCIIeAyEMBIX MPOLIECCOB U allapaToB ¢ UX MPUMEHEHHEM B HETUITMYHBIX
CUTYaIHsX;
MHOBBIIIEHHBIA 65 — 84 XOpOIIIO OO6yuaroruiics:

—  3HaeT B JOCTaTOYHOM 00BEME B COOTBETCTBUU C IIPOrPaMMOI 00yUICHHS 10
JAHHOMY KypCy: OOIIHe MMOJIOKEHUS M TIOHSATHUS TEOPUH TOA00HS U pa3MEPHOCTEH,
METOJOJIOTHIO U ITPAKTUKY IIPOBEACHUSA MHKEHEPHOTO IKCIIEPUMEHTA, METOBI U
CpENCTBA N3MEPEHUIN NAapPAMETPOB SIBJICHUN U ITPOLIECCOB B SKCIEPUMEHTAIIbHBIX
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HCCIIEIOBAHUSX; OCHOBBI 00pa0OTKH U aHATN3a MOJIYYCHHBIX IKCIIEPUMEHTABHBIX
JAHHBIX, METOJIBI MAITMHHOTO MOJICINPOBAHUS HCCIIEAYEMBIX IIPOIICCCOB U SIBJICHUI.
—  YMeeT HICHTU(PHUIUPOBATE YCIOKHEHHBIE TPOIECCH i TOAOUPATh UX
(u3nUeCKUe U MaTeMAaTHYCCKHUE MOJICIIN;

—  IlmanmpyeT sKCIIeprIMEHTANbEHBIE HCCIICAOBAHNUS, IPOBOAUT IIEPBUYHYIO
MaTeMaTHYECKYI0 00pabOTKy M aHAIN3 Pe3yJIbTaTOB IKCIICPUMEHTA;

—  Ilpumensier nHGOPMAIIMOHHBIC TEXHOJIOTUHN TIPU aHAIHM3e U 00paboTKe
9KCHEPIMEHTAIBHBIX TAHHBIX U MAaTEMAaTHUECKIX MOJIENIEH HCCIIeTyEeMBIX MTPOIIECCOB
U SIBJICHUH.

— Bnanmeer metonukamu noabopa u pa3padoTku GU3NIESCKUX U MaTEMATHYSCKIX
MoJIeIeil CCIeIyeMBIX MPOIECCOB M alllapaToB, HO TOITyCKAaeT He3HAUUTEIbHEIC
OIIINOKH;

0a30BbII

41— 64

yIOBJIETBOPUTEIHHO

OOyyarormuiics:

— 3Haer Ha yJIOBJIETBOPUTEIHFHOM YPOBHE OOIINE THITOBBIE ITOJIOKEHHS 1 TIOHATHS
TEOPUH MOA00HS 1 pa3MepHOCTEN, METOJOIOTHIO M MIPAKTUKY HPOBEICHNUS
WH)XEHEPHOT0 SKCIIEPIMEHTa, METOABI M CPEICTBA N3MEPEHHUH ITapaMeTPOB SBICHUN
1 TIPOLIECCOB B AKCIIEPUMEHTAIBHBIX UCCIIEIOBAHISX, IEPBUIHBIC OCHOBBI 00paboTKH
Y aHAJIN3a TOJTyYSHHBIX SKCIICPUMEHTAIBHBIX TAaHHBIX, HAYAbHBIC OCHOBBI METOIOB
MaIITHHOTO MOJEIHPOBAHUS UCCIEYyEMBIX MIPOLIECCOB U SBICHUH, BOCIPOU3BOIUTD
¥ OOBSICHATD NIPOMICHHBIN YIeOHBIH MaTepHall Ha yIOBJIETBOPUTEILHOM YPOBHE.

—  YMeeT uaeHTUGHIMPOBATH TUIIOBBIE IPOLIECCHI U TOAOUPATh UX (PU3NIECCKUE U
MaTeMaTHYECKHE MOJICIH;

— TIpoBOaWT MEPBUYHYIO MAaTEMaTHYECKYI0 00paOOTKy U aHAIIU3 PE3yIbTaTOB
IKCIIEPUMEHTA;

— TlpumensieT THIIOBBIC HH(GOPMAIIMOHHBIC TEXHOJIOTUH TIPH aHaIu3e 1 00paboTKe
9KCIIEPUMEHTANBHBIX JJAHHBIX M MaTeMaTHYECKUX MOJEIEH NCCIIeAyEeMBIX TIPOIIECCOB
U SIBJICHUM.

— Bunageer MeToaukamu moxoopa v pa3paboTKH THITOBBIX (PH3HUECKUX U
MaTeMaTHYeCKUX MOJieIel HCCIIelyeMbIX MPOLIECCOB U alnaparoB, HO OTBEYaeT
HEYBEPEHHO, TOMYCKAST 3HAUNTEIHHOE KOJIMIECTBO OMMOOK

HU3KHI

HCYAOBJICTBOPUTCIBHO

OO0yyaromuiics:

—  JIEeMOHCTpHpYeET (hparMeHTapHbIC 3HAHUS TCOPETHUECKOTO U MPAKTUIECKOTO MaTepraa B 00IacTH
TEOPHH AKCIIEPHMEHTA, JIOITyCKaeT rpyOble OMIMOKHY IPH €ro M3JI0KEHWH Ha 3aHATHSX U B X0J1e
IIPOMEXKYTOYHOH aTTECTALINY;

—  UCIHBITBIBAET CEPbE3HBIE 3aTPYIHEHNSI B IPUMEHEHUH TEOPETUYECKUX TI0JI0KEHUHN TIPU pELIEeHUU
MPAKTHYECKHX 337124 CTaHIapTHOTO YPOBHS CIIOXKHOCTH, HE BJIaJieeT HE0OXOMMMBIMH IJIsl TOTO
HABBIKAMHU U TPUEMAMUY,
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B 00beMe, He0OX0IMMOM JIJIsl AaJIbHEHIIIeH y4aeObl.

—  BBINOJIHAET 33JaHUs TOJIBKO MO 00pa3Ily ¥ MoJ PyKOBOACTBOM IIPEIIOIaBaTEeIs,
—  OTBET OTpaXkaeT OTCYTCTBUE 3HAHUII HA 6a30BOM YPOBHE TEOPETUYECKOI0 U MPAKTHYSCKOr0 MaTepuasa

o. OIIEHOYHBIE CPEJACTBA JJISI TEKYIIETO KOHTPO.JISA YCIIEBAEMOCTH U ITIPOMEKYTOYHOM

ATTECTAILUU BK/IIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIUXCHA

[Tpu mpoBeneHUN KOHTPOJISI CAaMOCTOSITEIbHON PabOThl 00YYAIOINXCs, TEKYIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluy 10 y4eOHON AUCIUIITNHE
«be3onacHOCTb JKU3HEAEATENbHOCTH» IPOBEPSAETCS YPOBEHb CPOPMUPOBAHHOCTH y OOYYAIOIIMXCSA KOMIIETEHIMH U 3alsIaHUPOBAHHBIX PE3yJIbTATOB
00y4YeHHs 10 JUCHUIUINHE, YKa3aHHBIX B pa3jiesie 2 HaCTOSIIEH POTrPaMMBl.

5.1. @®opMsblI TEKYIIEr0 KOHTPOJSA yCIIEBAEMOCTH, IPUMEPHI TUIOBBIX 3aJaHUMN!

Ne | DopMI TeKyILero IIpumepsI TUNIOBBIX 3aJaAHUI D L B

LU KOHTPOJIs KOMIIeTEHITHUsI
Komnoksuym mo Bapuanr 1 IK-1
paszaeny | 1. OCHOBHBIE KPUTEPHH MOJOOHS B THIPOTa30JMHAMUKE. WJI-T1IK-1.1
«OCHOBHbBIE TEOPHU 2. Kputepuanbubie ypaBHEHUS MOA00HS B THAPOTA30MHAMHUKE. WJ-T1IK-1.2
nmonoOus 1 aHan3a
pa3MepHOCTEN»
KouTtponwsHas Bapwuanr 1 [IK-5:
pabora o Paszueny 1. Yro Takoe HaONIOICHNE U PE3YIBTAT HAOIIOICHHS? NJI-TIK-5.2
w I 2. Yro Taxkoe BbIOOPKa M 00beM BIOOPKH? NJ-T1K-5.3
«]TorpemHoctu
CpEeACTB Bapuant 2
W3MEPEHHI U 1. Kakue Benu4UHbBI 3aJJal0TCS IPOU3BOJIBHO SKCIIEPUMEHTATOPOM B MIPOLIECCE pacueTa CilyyalHoOU nmorpenHoctu?
«MareMaTHuecKoe 2. B KaKkux ciayvasx npu oopaboTKe JaHHBIX KOCBEHHBIX H3MEPEHHH MPUMEHSIOT METO/I IIEpEeHOCa TIOTPEITHOCTEMH,
MOJIEJIMPOBAHUE B a B KaKUX — METO]T BEIOOPKU?
AKCIEPUMEHTAIBHBIX
MCCJIETOBAHUSAX»
KonTponbnas pabora | Bapuanr 1 TK-1:
no Pazneny IV 1. Cmpyxkmypa usmepumeinbHbix npudopos. WJI-TIK-1.2
«MeTopl ¥ cpeacTsa | 2. Houamus o npubopax npsamozo npeodpazosanuii IK-5
HU3MEPEHUN B WJ-TIK-5.2
SKCIIEPUMEHTANIBHBIX | Bapuanm 2 UJI-1IK-5.3
UCCIIEAOBAHUSIX» 1. Onpeoenenue koappuyuenma menionpogooHoCcmu MeEpobIX mei.

2. Beckonmaxmuule Memoodvl u cpedcmed usmeperUs pacxo008 HCUOKOCmel U 2a308.
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Ne | ®DopmblI TeKyLero N dopmupyemas
P yiu IIpumepsl THIIOBBIX 3aJaHUI pMHPY

I KOHTpOJIs KOMIIeTeHII M
WNHpuBuyanbHbIE Jlaboparopnas padora Nel. TIK-1:
NpaKTHYECKUE PaccunraTh B COOTBETCTBHH C 33laHUEM LIUKJI IBUTATEIISI BHYTPEHHETO CTOPaHUs WJI-TIK-1.1
3a1aHus K IMopsiiok BBIMOTHEHHUS: IK-5
1a6OPaTOPHBIM 1. Paccuntats mapametpsl (P, v, T) B y3JIOBBIX TOUKaX IIMKJIA M 3aIIOTHUTH TaOnuiry Nel mapameTpoB IuKIIa. VJI-TTK-5.2
paGotam 2. PaccuutaTh pabOTHI paCIIMPEHNUS U CKATHA UK, MOABEAEHHYIO M OTBEACHHYIO B IUKJIE TEIUIOTY M TEPMUYECKUN WJI-TIK-5.3

KO3 PHUIUECHT MOJC3HOTO ACHCTBHS.

BapuaHnTs! 3a1aHus.

1. [ukn nBUraTens BHYTPEHHETO CrOpaHUs C MOJBOJIOM TeIwioThl pu V=const. Hayamsubie mapamerpsr P1 = 100
klla; t; = 20 °C.

BapuanTsl
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 45 5 5 3,5 4,5 4,5

JlabopaTopras paborta Ne2.
[Moctpouts rpaduk GyHKuuu f (X) ¥ NPHOTH3UTENEHO ONPEACIUTE OJNH U3 KOPHEH ypaBHeHHs. Pemuth ypaBHeHue
f(x) =0 ¢ TounocTIO £ = 1074,

BapuanTt DyHKIUA Bapuant DyHKIMSL Bapwuant DyHKIHS
3sin(vx) + 0,35x 1
Ty L e —J1-= 3
1 —338 2 X T3 sin(3,6x) 3 arccos x 0.11 0,3x
X € [2;3] x € [0;1] x €[0;1]

JlabopaToprast paboTta Ne3.
1. UccrnenoBarh CHCTEMY HA COBMECTHOCTb M €CJIM BO3MOXHO pelnTh ee: Merogamu Kpamepa, ['aycca, oOpatHOi
MaTPHIIBI U ¢ ToMoIIbi0 pyHKImH linsolve

Bapuant CucreMa JTMHEWHBIX YpaBHEHUI Bapuant CucreMa JIMHEHHBIX YpaBHEHUH
2%1 + x5 +2x3+3x, =8 X1+ 2x, + 3x3 + 4x, = 22
3, +3x3 =6 2%y + 3%, + x5+ 2x, = 17
1 2
2x, —x; +3x, =4 X1 +x, +x3—x4, =8
X; + 2%, —x3+2x, =4 X; —2x3 — 3%, = =7

Jlaboparopnas pabora Ne4.
1. PemnTh cucTeMy HeNTMHEHHBIX YpaBHEHUH
Bapuant | Cucrema HeNMHEHHBIX ypaBHEHUI Bapuanr |CucteMa HeTMHEHHBIX ypaBHEHUN
sinx +2y =2 cosx+y=1,5
1 { 3 { .
cosy =D +x=07 2x —sin(y—0,5)=1
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Ne | Dopmbl TeKyLIEro PS5 T £ T Dopmupyemas
I KOHTpOJIs KOMIIeTeHII M
) sin(x+05)—y=1 4 {cos(x +05)+y=038
{cos(y—2)+x=0 siny —2x =1
JlabopaToprast pabora Ne5.
1. Haxosxxnenue skctpeMmyMoB (yHkuuit. Onpeneauts BO3MOXKHBIE SKCTPEMYMbI (DyHKIIUH
(B ciiyuae MHOKECTBA SKCTPEMYMOB OIPaHUUHUTHCS TPEMsl)
Bapuant DyHKIMS Bapuant DyHKIYL
1 x —sinx = 0.25 2 tg(0.2+x) =x3+3
x*—-3x2+9x-8=0 X} +2x2-7x+1=0
2. Pemenue 3a1a4 oNTUMHA3ALUU
PemuTh 3a/1a4y I€JT0YHCICHHOTO MPOTPaMMUPOBAHHS
Bapuant DyHKIYS Bapuant DyHKIMSL
1

W =2zy —z9 + 24 — min 2 ijl —|—~5r:3—>ma‘x<9
1 +xotaxz3—xg <1 511 = —;,2213 = e
T o | 2q zi= 2w

2x1 — bxy + 223 < 2
2x T Ty — Xy 23 -
e = —4zy + x5 + 73 < 1

JlaGoparopnas pabota Ne6

HOCTpOI/ITI) JJIA DKCHEPUMCHTAJIBHBIX TaHHBIX YPAaBHCHHUE PETPECCHUU B BUJAC IMOJIMHOMA HeKOTOpOﬁ CTCIICHU U
nozo0path e€ ONTUMAaJIbHOE 3HAYCHHUE.

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

Jlaboparopuas pabora Ne7

TToCTPOMTH /IS SKCIIEPUMEHTATLHBIX JAHHBIX ypaBHEHUE perpeccun B Buze Y = a - X° - €%, [Ipu 5ToM coriiacHo
MCXOMHBIX JAHHBIX 3aBHCUMOCTh (DYHKLHH OTKIHKA OT BIHUSIOLIET0O (hakTopa JODKHA HAXOIAMUTHCS C MOMOIIBI0 QYHKIUU
polyfit(x, y, k) u pyrkuum c=sgp (¢ , @f_mnk).

Bapuant Nel
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Ne | Dopmbl TeKyLIEro PS5 T £ T Dopmupyemas
I KOHTPOJIsA KOMIEeTEeHII U
X 1 1.5 2 2.5 3 3.5 4 45 5 55 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
JlaboparopHas pabora Ne§
B xone sxcnepuMenTa ObUIH MOTYYIEHBI CIEAYIOIINE JaHHBIC, PA3HBIE IO BapHAHTAM.
Br1Opats Bua 1 ONpenenuTh mapaMeTphl SMIHUPHYECKONH MOHOTOHHOW 3aBUCHMOCTH B BH/I€ OJTHOTIApAMETPHIECKON
(YHKIMH, TPUBOIMMOM K JIMHEHHOM
Bapuanr 1
X 1 2 3 4 5 6 7 8 9 0
y 0.5 0.91 1.25 1.54 1.79 2 2.19 2.35 2.5 2.63
TectupoBanus K Jlabopamopubvie pabomur Nel-2 TIK-1:
3aIIUTe 3ananust ¢ BHIOOPOM OTBETA WJI-TIK-1.1
71a00paTOpHBIX paboT 1. Bri6epuTte BepHOE yTBEP)KACHHUE: TIK-5
(1) Octave siBiIsieTCSl MHTEPIPETHPYEMbIM S3bIKOM NPOrPAMMHPOBAHUS W-TIK-5.2
(2) Octave — na3Banue unTepnperatopa B makere MATLAB WI-TIK-5.3

(3) Octave — a10 rpaduueckast 0601049Ka MaKeTa KOMIbIOTepHOU anredpsr GNU
(4) Octave — 310 CBOOOIHO PACIIPOCTPAHAEMBIN TEKCTOBBII PeAaKTOp
2. BuiGepute BepHOe yTBepkAcHHe. CHMBOI ";" (TOUKA C 3aMATOMH)
(1) oGs13arenen B KOHIIE KaXKI0H CTpoKK mporpaMmel Ha Octave
(2) npumeHsieTcst AJist 6JIOKMPOBKH BHIBOJA Pe3yJIbTATA HA IKPAH HHCTPYKIMH B COOTBETCTBYIOILEH CTPOKe
(3) mpumensieTcs 11 0OBSBICHNS KOMMEHTAPHUS
(4) mpumeHsieTcs UIs OTIENICHHUS CTOJIOLOB IPHU 3aNI0THEHUH MaTPHI
3. Buibepute BepHOe yTBepikAcHHe. CHMBOT "%" (POLEHT)
(1) npumeHsieTcst 1Jisi 00BSIBJIEHNST KOMMEHTAPHUS
(2) mpumeHsteTCs TS BEIYHUCIICHHUS OCTATKA OT JIEJICHHS JHCell
(3) sBIIAETCS OMIEPATOPOM JETEHUS YUCEI
(4) stBIsIeTCs OTIEPaTOPOM B3SITHS TT0 MOJLYITIO YKCIIA

3amanus Ha paboTy ¢ mporpaMMoit
IIpoctsie Berumcienus (1 Bompoc)

1. Beruucnute 3nauenue Beipaxkenus (Sin(7,6))°. OTBeT OKpyIauTe 10 ABYX 3HAKOB MOCIE 3aAMATOM.
Ortser: 0,91




15

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

3. Brrunciute 3Hauenne soipaxenns (sin(0,33))? + (cos(0,66))2 OTBeT okpyrauTe 10 ABYX 3HAKOB MOCIE 3AMATOMH.
Ortser: 0,73

Jlabopamopnvie pabomot 3-4
3aganus ¢ BeIOopom otBeta (10 3amanmii)

1. Kakas xomMaHaa mo3BOMMT 0O6paTUTE MATpHILy A?
(1) A1)
(2) in(A)
(3) A*(-1)
(4) A%(-1)
2. OO6parHas MaTpuIa — 3T0
(1) Takas MaTpHUAa, IPH YMHOKEHHH KOTOPO¥ HA MCXOAHYI0O MATPHILY NOJIy4aeTcs eAMHUYHASI MATPUIA
(2) marpuria, MoIydeHHas U3 UCXOIHOM MaTPHUIIBI 3aMEHOM CTPOK Ha CTOIOIBI
(3) matpuIia ¢ KOMIUIEKCHBIMH JIEMEHTaMH, OTyYCHHAs U3 UCXOAHOHW MATPHUIIBI TPAHCTIOHUPOBAHUEM M 3aMEHON KayKIOTO
3JIEMEHTA KOMIUIEKCHO-COTIPSKEHHBIM EMY.
(4) matpuia, TOJTlydeHHasI yTEM BO3BEACHHS KaXXJOT0 3JIEMEHTa HCXOJHOM MaTpHIIBl B CTETICHb -1
3amanus Ha paboTy ¢ poOTrpaMMoit

1. Jlanb matpunst A=[310;789;011] uB=[123;011;2 3 4]. Pemute Matpuunoe ypapaenue AX = B. B oter

3aMUIIUTEe 3HAYEHUE OMPEIETUTENS MOJYYSHHON MaTpuibl X, OKPYIJIMB Pe3yJbTaT JO OJHOTO 3HaKa IOCIe
3aMATOM.

OrtseT: 0,1

2. Jlausl marpuiel A=[310;256; 01 1] u B=[123;011; 2 34]. Pente marpuunoe ypasuerune AX = B. B otser
3aIUIIATE 3HAYCHUE OIMPEACIHUTENs MOTyYeHHOW MaTpHibl X, OKPYIJIMB PE3yJbTaT 1O OJHOrO 3HAaKa MOCIe
3aIIITOM.

Ortser: 0,2

Jlabopamopuas paboma 5

1. BeibepuTe BCTpOCHHYIO (PYHKIIHIO, TO3BOJISIONIYIO PEIINTh ONTUMHU3AIIMOHHYIO 3a1a4y.
(1) sap

(2) sar

(3) opt

(4) math

2. Bribepute BCTpOEHHYIO (DYHKIMIO, TIO3BOJISIONIYIO peraTh 3a/1a4y JIMHEHHOTO MPOrpaMMHUPOBAHHS.
(1) sqp

(2) sar

(3) gplk




16

JlaH TIOTHBIHA, pa3BepHYTHIN OTBET HA IMOCTaBICHHBIA BOIIPOC (BOMIPOCH), IMOKa3aHa
COBOKYITHOCTh OCO3HaHHBIX 3HaHUH 00 00BEKTE, JI0KA3aTEIBHO PACKPHITHI OCHOBHBIE
MOJIOKEHUS JUCUUILIUHBL, B OTBETE MPOCIEKUBAETCS YETKAS CTPYKTYpA, JJoTHIecKas
MOCIE0BATENBbHOCTD, OTPaXKAaloas CYyI[HOCTh PACKPhIBAEMbBIX MTOHATHUM, TEOPUH,
sirieHui. OOyJaroIuiicss TBEpAO 3HAST MaTepUal 1o 3aJaHHBIM BOIIPOCaM, TPAaMOTHO U
MOCJIEA0BATEIBHO €r0 U3J1araeT, HO JONYCKAaeT HECYLIECTBEHHbIE HETOUHOCTH B

Ne | Dopmbl TeKyLIEro PS5 T £ T Dopmupyemas
It KOHTPOJIsI KOMIIeTeHIUsI
(4) minimum
Jlabopamopnule pabomul 6-8
1. ABCIHCCHI KCIIEPUMEHTAIBHBIX 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];
OpJIMHATHI:
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 kodpdunuent koppemsiuun. OTBET OKPYIIIMTE JI0 3-T'0 3HAKA [OCIIE 3alsTOM.
Otser: 0.997
12. [ombepute KOAPOUIMEHTH IMOTUHOMA S-H CTENMEHH METOAOM HAWMEHBIIMX KBaapaToB. AOCIHCCHI
9KCHEPUMEHTAIBHBIX TOYCK:
x = [0.053, 0.705, 0.624, 0.204, 0.824, 0.421],
opaunatsr: y = [-19.236, 15.031, 7.926, -15.577, 27.156, -6.077].
B otBete ykaxurte ko3 duitnent npu 5-it crenenn X. OTBET OKPYIIIUTE A0 2-TO 3HAKA MOCTIE 3aIATOMN.
Ortser: 0.83
5.2. KpI/ITepI/II/I, IIKaJIbl OOCHUBAHHA TCKYIICI'O KOHTPOJIA YCIICBACMOCTH !
HaumenoBanue
OLIEHOYHOT0 Ixanbl oneHUBaAHUS
(K(fgig(c);l:lo- Kputepun ouneHuBanus
100-6anapHast [aTubanIbHas
OII€HOYHOI 0
cucremMa cucremMa
MepOoNnpUATHS)
KommoxBuym JlaH MONTHBIIA, pa3BepHYTHIM OTBET HA IOCTABJICHHBIN BOIPOC (BOMPOCH), TOKa3aHa 36-45 6amioB 5
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBISIOIIASACS B CBOOOIHOM
OTICpUPOBAHUH TOHATUSIMHY, YMEHUH BBIICTUTH IPUIUHHO-CIICICTBEHHBIC CBSI3H.
OOyuaronwiics JIEeMOHCTPUPYET IITyOOKHe U MPOYHbIe 3HAHUS MaTepHalia 1o 3aJaHHbIM
BOIIPOCAM, UCUYEPIIBIBAIOIIE U TIOCIEA0BATEIbHO, FPAMOTHO U JIOTUYECKHU CTPOMHO €ro
u3jaraer
27-35 6amna 4
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HaumeHoBaHue
OII€HOYHOI'0 Ixajabl oeHNBAHUS
(K(():g:);(c);l:ilo- Kpurepun oneHuBaHus
e 100-6anabHast IIaTubanabHas
CUCTEeMa CUCTEeMa
MepOonpHusATH)

OTIpeeIICHUSX.
JlaH MOJIHBINA, HO HEJIOCTATOYHO MOCIICAOBATEIBHEIN OTBET HA TIOCTABJICHHBINH BOTIPOC 18-26 6aina 3
(BOTIPOCHI), HO TIPU ITOM MOKA3aHO YMEHHUE BBIACTUTH IPUYNHHO-CIICICTBCHHBIC CBSI3H.
OTBeT TOTUYEH U M3II0KEH B TepMUHAX Hayku. OOyJarouiics BaJeeT 3HAHUSIMH TOJIBKO
10 OCHOBHOMY MaTepually, HO He 3HAeT OTJCIbHBIX JeTalleii 1 0COOEHHOCTEH, JOMyCKaeT
HETOYHOCTH M UCTIBITHIBAET 3aTPYJHEHUS ¢ OPMYIHUPOBKOH ONPEIeIICHHH.
JlaH HeMOMHBIN OTBET, MPEACTABIAIONIHNNA COO0W pa3po3HEHHBIC 3HAHUS 110 TEME BOIIPOCa 0-17 6amnoB 2
C CYIIECTBEHHBIMH OITMOKaMH B ompeaeneHusx. [I[pucyTcTByroT pparMeHTapHOCTS,
HEJIOTUYHOCTH M3JI0KeHUs. O0yJatoLIuiicsi He OCO3HAET CBS3b JAHHOTO TIOHSTHS, TEOPHH,
SIBJICHUS C IPYTUMU 00BEKTaMH JUCIMILTUHBI. OTCYTCTBYIOT BBIBOJIBI, KOHKPETH3AIUS U
JIOKa3aTeNbHOCTh U3JI0KeHNs. Pedb HerpaMoTHasi. J[OTOTHUTENBHEIE U yTOYHSIONTIE
BOIPOCHI NIPENOaBaTelisi He MPUBOIAT K KOPPEKIIUK OTBETa 00YJalOLIErocsi He TOJIBKO Ha
MOCTaBJICHHBII BOIIPOC, HO U HA APYTHE BOMPOCHI TEMBI.
He nomyuens! oTBeTHI 110 6a30BBIM BOIIPOCAM JAMCIUTUIHHEI. 0 6amos
He npuauMan ygacTusi B KOJNIOKBUYME. 0 6amos

Konrtponbnast padora 1 | Pabora BeinonaHeHa momHOCTHIO. HeT ommboK B TIOTMYEeCKUX pacCyAeHHsIX. BBITOIHEHBI 18-25 6annos 5
BCE MIYHKTEHI 33/1aHUs. B03MOXHO HalM4re OTHOM HETOYHOCTH HMJIH OITUCKH, HE
SIBIISTIOIIIMECS CIIeJICTBUEM HE3HAHMS MIIM HETIOHUMAaHUs y4eOHOTO MaTepHara.
OOyuaromuiicst TOKa3ai MOJHBIN 00beM 3HAHHI, YMEHUI B OCBOCHUH MPOHICHHBIX TEM U
MIPUMEHEHHUE NX Ha MPAKTHKE.
PaGora BeIMOTHEHA TTIOTHOCTHIO, HO IOMYIIIEHA OJTHA OMIMOKA WIIH JBa-TPH HEIOYETa. 14-17 6amoB 4
Jomytensr 0ojee 0HOM OIMOKY MK O0Jiee ABYX-TPEX HEIOUETOB. 8-13 GasuioB 3
Pabota BbImonHeHa He MOTHOCTHIO. JlomyieHsb! rpyOble OIUOKH. 3-7 GaynoB 2
PaGora He BBITIOTHEHA. 0 6amoB

WHuBuyanbHbIe OOyyaromuiics: IeMOHCTPUPYET TPAMOTHOE PEIlIEHUE BCEX 3a/1a4, UCIOJL30BaHUE 3 b6autoB 5

MPAKTHYECKUE 3aJaHUs | IPABUILHBIX METOIOB ¥ (POPMYII JIs PEeLICHHsI TPH HE3HAYMTEIbHBIX ITOTPEIIHOCTAX B

K J1a00OpaTOpPHBIM KOJIC HAITMCaHMsI MPOrPaMMbI

paboram [IponeMOHCTPpHUPOBaHO UCIIOIB30BAHUE MTPABUIIBHBIX METOIOB M POPMYII IIPHU PEIICHUN 2 GayoB 4

3aJa4 IMpU HAJIMYINWU CYIICCTBCHHBIX oninOok B 1 u3 HUX,
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HaumeHoBanne
OLIEHOYHOI'0 IIxanbl oeHUBAHUS
(Kggsil)f)?:lo- Kpurepun oneHuBaHus
100-6anabHast IIaTubanabHas
OHEHOTHOTO CUCTEeMa cucrema
MepOonpHusATH)

OO6yuaromuicst KCTIONIB3YET BEPHBIE METO/IBI PELICHHUS], HO IPABUIIbHBIC OTBETHI B 1 6annos 3
OOJIBIIMHCTBE CIy4aeB (B TOM YHCIIE H3-32 apU(METHIECKUX OMHUOO0K) OTCYTCTBYIOT;
OOyy4aromuMcs UCIOIb30BaHbl HEBEPHBIC METO/IBI PEIICHUS, OTCYTCTBYIOT BEPHBIC 0 6anoB 2
OTBETHI.
PaboTa He BbINONHEHA. 0 6amoB

KontponbHas pabota 2 | Pabora BeIOIHEHA MOTHOCTHIO. HeT ommOoK B TOTHYeCKUX pacCy AeHUsIX. BBIMOIHEHBI 8-10 6amnos 5
BCE IMyHKTHI 3a/1aHus. Bo3MOXHO HaTMuue OHOM HETOYHOCTH WJIM OMUCKH, HE
SIBJISTFOLIIAECS CIICICTBAEM HE3HAHMS MJIM HETIOHUMAaHHS Y4e0HOTo MaTepHaia.
OOyuaromnuiicst TOKa3ai MOJHBIN 00beM 3HAHHW, YMEHUI B OCBOCHUH MPOHICHHBIX TEM U
MPUMEHEHHE UX Ha MPAKTHKE.
PaGora BeIMTONTHEHA TOTHOCTHIO, HO TOMYIIIEHA OJTHA OIMIMOKA WIIH JBa-TPH HEIOYETa. 5-7 Gamos 4
Jorymmensr 0ojee 0IHOM OIMOKY MK O0Jiee ABYX-TPEX HEIOUETOB. 3-4 6amioB 3
PaGora BeIMTONTHEHA HE TOHOCTEHIO. JlOMyIIeHbI TPYObIe OINOKH. 1-2 6amnos 2
PaGoTa He BBINONIHEHA. 0 6annos

TectupoBanus ajis 3a BBINIOJHEHHUE KAXKIO0T0 TECTOBOIO 33 JaHUsI UCIIBITYEMOMY BBICTABIISIOTCS Oauibl. THI 7 — 9 OamoB 5 85% -

3aIUTHI HCI0JIb3YeMOH IKAJIbI OLIEHHBAHUS — MOPS/IKOBAs. 100%

nabopaTopHbIX padoT | B 3amaHusx ¢ BBIOOPOM HECKOJILKMX BEPHBIX OTBETOB, 33JJaHUSIX Ha YCTAHOBJICHUE 5 — 6 OamIoB 4 65% -
MPaBUIBHOM MOCIIE0BATEILHOCTH, 3a/IaHHSIX HA YCTAHOBIICHHE COOTBETCTBUS, 3aJIAHHSX 84%
OTKPBITON (pOPMBI HCIIONIB3YIOT MOPSIKOBYIO KA. baibl BEICTaBISIOTCS HE 3a BCE 3 — 4 6amioB 3 41% -
3aj1aHue, a 3a TOT WIX HHOW BBEIOOP B KOXKIOM 33/IaHHU. 64%
3JIP Ne 1-2: 3amanwus ¢ Beioopom oreta 12 B. (0,5 6.), 3amanus Ha paboTy ¢ MpoOrpamMMoit 0 — 2 6auioB 2 40% u
—38B (1 6) MCHeEe
3JIP Ne 3—4: 3ananus ¢ Beioopom otBeta 12 B. (0,5 0.), 3amanus Ha paboTy ¢ mporpamMMoit 40%
—38.(16.)
3JIP Ne 5: 3apanus ¢ Beioopom otBera 12 B. (0,5 6.), 3amanus Ha paboTy ¢ iporpaMmMoit
—28.(16.+26.)
3JIP Ne 6—8: 3amanust Ha paboty ¢ nporpammoii — 3 B. (3 6.)
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dopMa POMeKYTOTHOMI
aTTecTaluu

TunoBbsie KOHTPOJILHBIE 3aJAHUSI 1 HHBIE MATEPHUAJIBI
AJiSl IPOBe/IeHNs MPOMEKYTOYHOM aTTeCTalNu:

3auer 5 cemectp
B YCTHOU (opMe 1o dmieram

Bujer N 1
1. Ilenn u 3a1a4nt SKCIIEPUMEHTA.
2. [TpuHIums! co3nanus GU3NISCKAX U MaTEMaTHYECKUX MOJCTICH.
Bujer N 2

1. OcHOBHBIE KpUTEPUH [TOJOOUS B TEIIIOMacCOOOMEHE.
2. IlorpenrHocty cpeacTB U3MEPEHHS
Buner N 3

1. [TpakTHUecKoe UCTONb30BAHUE METO/Ia aHAIU3a pa3MepHOCTEl

2. OCHOBBI MCTOAa HAMMCHBIIINX KBAaJApPaTOB.

Ok3ameH 6 cemectp
B YCTHOH (opme mo duseram

JK3aMeHAIMOHHLII Omyter N 1

1. OmKOKY 1 HEONPEAEICHHOCTH SKCIEPHMEHTA B LIEJIOM.

2. CTpyKTypa U3MEpUTENbHBIX IPHUOOPOB.

3. Jaubt matpust A=[310;789;01 1]uB=[123;01 1;2 3 4]. Pemure B 0Ctave marpuuHoe ypasHenue AX = B. B orser

3aMUIINTE 3HAYCHHUE OIIPEeIUTENs MOTyYeHHON MaTpULbl X, OKPYIJIUB Pe3yJIbTaT 10 OAHOTO 3HaKa IOCIe 3ansaToi
JKk3aMeHaNMOHHBIH OnieT N 2

1. KputepuansHble ypaBHEHHUS 000U B THAPOra30JHHAMUKE.

2. MeTposnornyeckue XapakTepUCTUKN CPEACTB U3MEPEHUS.

3. AGcuuCcChl AKCTIEPUMEHTAIILHBIX 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];

OpJIUHATHI:

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 ykaxkute ko3pdunuent koppemsiuni. OTBET OKpyriuTe 10 3-ro 3HaKa Iocie 3aIsToMH.
IK3aMeHAMOHHBIN OnJier N 3

1. TloTeHIIMOMETPUYECKUE CXEMBI H3MEPUTEIIBHBIX IPHOOPOB.
2. Metopp! onpesienieHre KO3(QOUIHEHTA TEIIIO0TIAYH.
3. Brruncnure B octave 3Hauenue BeipakeHus (sin(0,33))2 + (cos(0,66))2. OTBeT OKpyTIIUTE 10 ABYX 3HAKOB I1OCTIE 3AISTON.
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5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTECTA[MN YUYEOHON AUCIIUILINHBI/MOJTYJIS

DopmMa IPOMeKYyTOYHOM
arTecTauuu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIIxaabl oleHUBAHUS

100-0aj1bHAR
cucremMa

IIaTnoannnLHas
cHuCcTEMA

DK3aMeH:

B yCTHOH (popme 1o Omretam.
Pacnpenesnenue 6awioB mo Bonpocam
ounera:

1-i#1 Bompoc: 0 — 106amnoB

2-# Bompoc: 0 — 10 Gammos

3-11 Bompoc (3amaya): 0 — 10 6amior

OO6yyvaromuiics:

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

—  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
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onenuBaHus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

MIPEICTaBISIEMOr0 MaTEPHAaa, MPEICTABIEHNS O MEKIIPEIMETHBIX CBSI3SIX
cia0kble.

Coneprxanue OueTa packphITo ¢i1abo, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE M JOIOJIHUATEIBHEIE BOIIPOCHI OMJIETa, OTBET HOCHT
PENPOAYKTUBHEIN XapakTep.

OOyuaroiuiicsi, 0OHapYKUBAET CYIIECTBECHHBIC MPOOENBI B 3HAHHUSIX
OCHOBHOTO y4eOHOTO MaTepHaa, J0MycKaeT IPUHINIHAIBHbBIE OITHOKH
[IPH OTBETE Ha BOIIPOCHI.

Ha 6oubIiyto 4acTh IOMOJIHUTEIBHBIX BOIIPOCOB MO COJEPKAHHIO IK3aMeHa
3aTPpYAHACTCA AaTh OTBET WJIM HE JACT BEPHBIX OTBCTOB.

0 — 56am10B

2
He 3aureno

3auer:
YCTHBIHN ompoc 1o Oujeram

OOyyaromuiicsi 3HaeT OCHOBHBIE OTIPEACTICHIs], TOCTIEN0BATENICH B
M3TI0’KEHUH MaTepHana, JeMOHCTPUPYET 0a30BbIe 3HAHUS AUCIUTUIAHEL,
BJIaJICeT HEOOXOAMMBIMHA YMEHHUSMHU M HABBIKAMU TIPU BBITOJTHEHUH
MPAKTUYECKUX 3aJaHUM.

12 — 30 6annoB

3a4TCHO

OOyyaromuiicst He 3HaeT OCHOBHBIX OTpEeNICHUH, HEMOCIeIOBaTeNeH H
cOMBYMB B U3JIOKEHUH MaTepHaia, He 00JIaaeT ONpeieeHHON CUCTEMOM
3HAHWH MO AUCIUIUIUHE, HE B TIOJTHOW Mepe BIaJIeeT HeOOX0IMMBIMU
YMEHHUSIMHU U HaBbIKAMH IIPU BBIIOJIHEHUH IPAKTUUECKUX 3aaHUH.

0— 11 caymtoB

HC 3a4TCHO
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5,5. Cucrema OLEHUBaHUS PE3YJIHTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM
aTTeCTallUH.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

Cemectp Ne5
dopMa KOHTPOJIsI 100-0anabHas cucremMa IIaTH6aNILHAS cHCTEMA

Tekymunii KOHTPOJIb:
- Konrponbnas padota Nel 0 - 25 6amoB 2-5
- KoymokBuym 0 - 45 6amoB 2-5
[IpomesxyTouHast aTTecTanus 0 - 30 6amoB 3auyTeHo
3auer He 3aureno
Hroro 3a cemecTp 0 - 100 6amioB
3auer

Cemectp Ne6

®DopMa KOHTPOJIsI 100-6ananHas cucrema IaTubdanIbHas cucTeMa

Tekymuil KOHTPOb:
- KonTponpaas pabota Nel 0 — 10 6amnmnos 2-5
- BeinosiHeHHE UHAMBUIYATBHBIX 0 — 3 6ayutoB 2-5
3aianuil 1aboparopHoi padboter Nel
- BrimonHeHNe HHANBUIYATBHBIX 0 — 3 6aiutoB 2-5
3aJaHui 1abopaTopHOii padoThl N2
Tecruposanue 3JIP Nol-2 0 — 9 6amos 2-5
- BrimonmHeHNe HHANBUIYATBHBIX 0 — 3 6aiutoB 2-5
3alaHui JabopaTopHOM padoThl N3
- BeinosiHeHHE UHAMBUIYATBHBIX 0 — 3 6ayutoB 2-5
3agannii 1abopaTopHoi paboThl Nod
TectupoBanue 3JIP Ne3-4 0 — 9 6ayoB 2-5
BrimonHeHre WHANBHTY aTbHBIX 0 — 3 6aiutoB 2-5
3aannii 1abopaTopHOi paboThl NS5
TectupoBanue 3JIP No5 0 -9 6amos 2-5
BrimonHeHre WHANBHTY aTbHBIX 0 — 3 6ayutoB 2-5
3aannii 1abopaTopHOM paboTel Neb
BrinosHeHHE WHAMBUTY JIbHBIX 0 — 3 6aiutoB 2-5
3aJaHui JabopaTopHOM padoTsl Ne7
BrimonHeHre WHANBHTY aTbHBIX 0 — 3 6aiutoB 2-5
3aiannii 1abopaTopHOi paboThl Ne§
TectupoBanue 3JIP Ne6-8 0 -9 6amos 2-5
[IpomexxyTouHast arTecTauus 0 - 30 6ammoB OTJINYHO
9K3aMeH XOPOIIIO
HToro 3a cemecTp 0 - 100 6amoB YIOBJIETBOPUTEIILHO
9K3aMeH HEYJIOBJICTBOPUTEIEHO

[Toy4eHHBII COBOKYIHBIN PE3yNIbTaT KOHBEPTHPYETCS B MATHOAIHHYIO CHCTEMY OIIEHOK B
COOTBETCTBUHU C TAOJIUIIEH:

100-6a;s1bHasA cucTeMa NATHOAUIBHASI CHCTEMa |
IK3aMeH
85 — 1006ammoB OTJINYHO
65 — 846amioB XOpOIIO
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41-64 Garmion YIOBJIETBOPHUTEIHHO

0 — 406amoB HEYJIOBJICTBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanu3zamust mporpamMmbl MpeAyCcMaTpUBAaeT HCIOJIB30BAaHUE B Tpolecce OOydeHUs
CJICAYIOUINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- pOOJIEMHAS JICKIIHS;

- pa3dop KOHKPETHBIX CUTYAIHii;

- MPeroIaBaHKe JUCIUILINHBI B (DOpPME KYyPCOB, COCTABICHHBIX HA OCHOBE PE3yJIbTATOB
HAYYHBIX UCCJICIOBAHHM, B TOM YHCIIE C YIETOM PEerHOHATBHBIX OCOOCHHOCTEH MPOQeCCHOHATBHON
JeSITeIbHOCTH BBIITYCKHUKOB U IOTPEOHOCTEH paboTonaTeneii;

- MOKCK U 00paboTKa HH(OpMAIHH ¢ HCTIOJIb30BaHHeM ceTu HTepHeT;

- WCIIO0JIb30BAHUE HA JICKIIMOHHBIX 3aHITUSAX BUJCOMATEPHAIOB U HATJISHBIX TTOCOOUH;

- oOydeHue B COTpyJHUYECTBE (KOMaH/IHas, TPYyNIoBas padboTa).

7. INPAKTUYECKASA IOAI'OTOBKA

[IpakTHyeckas MOArOTOBKA B paMKax y4eOHOH JUCLUIUIMHBI pealn3yeTcs MpHu MPOBEACHUN
MPAKTHYECKUX 3aHATHH, 1a00paTOPHBIX padOT, MPEIyCMaTPUBAIOIINX yIaCTHE 00YJarOIINXCS B
BBIIIOJIHEHUH OT/AEJIbHBIX 3JIEMEHTOB paloT, CBA3aHHBIX € Oyayuield mnpodeccroHaIbHON
JEATEIbHOCTBIO.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUHECCA 1A JIMI C
OI'’PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbAA

[Ipn oOyyeHuM JHUI] C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0pOBbsi M HHBaJIH/IOB
UCTIOJIB3YIOTCSl TOAXO/bI, CIIOCOOCTBYIOIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTENbHON Cpembl:
TEXHOJIOTUH AU(epeHnalud U UHIUBUIYaJIbHOTO OOyuYeHUs, IPUMEHEHHE COOTBETCTBYIOLINX
METOAMK MO0 paboTe ¢ MHBAJIMIAMH, HCIOJb30BAHUE CPEJICTB JUCTAHLMOHHOIO OOIICHUS,
IIPOBEJICHUE JOMOJHUTEIbHBIX WHJIMBUIYAJIbHBIX KOHCYJbTAl[Mil MO M3yYaeMbIM TEOPETUYECKUM
BOIIPOCAM M NIPAKTHUYECKUM 3aHATUSAM, OKa3aHHE MOMOLIM IPH IMOATOTOBKE K IPOMEXYTOUYHON
aTTEeCTallUU.

[Tpu HEoOXoAMMOCTH pabodyasi mporpamMma JUCHUIUIMHBI MOXET OBbITh aJanTUpOBaHa s
oOecrnieueHrs 00pa30BaTEIbLHOrO MPOIlecca JUIAM C OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 37I0POBbS, B
TOM YMCJIe JUI AMCTAaHIIMOHHOTO O0YYeHHS.

Y4eOHble W KOHTPOJBHO-U3MEPUTENIbHbIE MaTepuaabl NPEACTABIAIOTCS B  (dopMax,
JOCTYIIHBIX JUISI U3YYEHUS CTyJIEHTaMU C OCOOBIMH 00pa3oBaTeIbHBIMU MOTPEOHOCTAMHU C YUETOM
HO30JIOTUYECKUX Py HHBAJINU/IOB!

Jlis TONTOTOBKM K OTBETY HAa MPAKTUYECKOM 3aHATHHU, CTYJACHTAM C OTpaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3[IOPOBBSI CpEeIHEE BpPEMs YBEIMUHUBAETCS 110 CPABHEHHUIO CO CPEHUM BpEMEHEM
HOJATOTOBKM OOBIYHOTO CTY/IEHTA.

J1J1s CTYIEHTOB C MHBAJIMIHOCTBIO UJIU C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbsI (hopma
IIPOBEJEHUS TEKYLIEN U IPOMEKYTOUHOM aTTECTALlUN YCTAaHABIMBAETCS C Y4ETOM MHINBH Ty aJIbHBIX
NCUXO0(PU3NIECKIX 0COOEHHOCTEH (YCTHO, MACHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITHIOTEPE, B
¢dbopMe TECTUPOBAHUS U T.I1.).

[IpomexyTouHas arrecTanys MO AUCLUUIIMHE MOXET IMPOBOAUTHCS B HECKOJIBKO 3TalloB B
dopme pyOexKHOro KOHTPOJIS IO 3aBEPIIEHUIO W3YYEHHUS OTIENbHBIX TeM IUCUUIUIMHBL [lpun
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HEOOXOJUMOCTU CTYACHTY MPEAOCTaBISETCS JOMOJHUTEIBHOE BpeMsl Uil MOJATOTOBKM OTBETa Ha
3a4eTe WM IK3aMEHE.

Jlig ocyliecTBICHHUsS] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAaeMOCTH U MPOMEXYTOUHOU
aTTecTaluyd OOYYaloIUXCs CO3JAI0TCS, NPU HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
aJanTUPOBAHHbIE JJIs JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI M TIO3BOJISIOLINE OLIEHUTh
JOCTIDKEHUE HMMHU 3alUTAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHOM IMporpamMme pe3ylbTaToB
0o0y4eHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBIIEHHBIX B 00pa3oBaTelbHOM
porpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapakTepucTiKa MaTepHAIbHO-TEXHUYECKOTO 00eCIeYCHHs TUCIUIUIMHBI COCTABIISICTCS B
cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MatepuaabHO-TEXHHUYECKOE O0ECTIeUeHNEe TUCIUIUIMHBI MPU OOYYCHHH C HCIIOJIb30BAHHEM
TPaJULUOHHBIX TEXHOJIOTHI 00yUYeHHUSI.

HaumenoBaHue yueOHBIX ayIUTOPHIA,
JabopaTopuii, MACTEPCKHUX, OUOJINOTEK,
CIOPT3aJ10B, MOMEIIEeHUH ISl XPAaHEHHS U
NPOPUIAKTHYECKOT0 00CTYKUBAHUS
Y4eOHOro 000py10BAHMS U T.II.

119071, r. MockBa, [lonckas yauua, nom 39, crpoerue 4

OcHaleHHOCTh YUYeOHBIX ayIUTOPHIi, 1a0opaTopuii,
MACTEPCKHX, OUOJIMOTEK, CHOPTHUBHBIX 32JI0B, IOMeIIeHH i
JUIS XpaHeHHUs U TPOPUIAKTHYECKOT0 00CTYKMBAHUSA
Y4eO0HOro 000py/10BaHMA H T.II.

ayZAUTOPUH IUIS IPOBEICHUS 3aHATHI KOMIUTEKT y4eOHOI MeOern,

JIEKIIMOHHOTO THIIA TEXHUYECKUE CPE/ICTBA OOYUCHUS, CITyKAIIHE JUIs
npecTaBiIeHus yaeOHOH nHPOpMaul OONBIION
ayJIUTOPUH:

— HOYTOYK;

— TPOEKTOP,

— DJKpaH,

— MapKepHas JO0CKa

ayZUTOPUU JUIS IPOBEICHUS 3aHTHI KOMIUIEKT y4eOHOI MeOen,

CEMHHAPCKOTO TUIIA, TPYTIOBBIX U TEXHHYECKUE CPE/ICTBA O0YUCHUS, CITy)KAIHE JUIs

WHIUBUYAJIbHBIX KOHCYJIbTAIINH, npecTaBiIeHus yaeOHO nHPOopMaIuy OONBIION

TEKYILETr0 KOHTPOJIS U TPOMEKYTOYHOM ayJAUTOPHU:

aTTeCTaluu — HOYTOYK,

— TPOEKTOP,

— MapKepHasi JI0CKa,

— HabOpBI JJCMOHCTPAIMOHHOTO 000PYA0BaHUS U YUeOHO-
HAIISIHBIX TOCOOUH, 00ECIIEYMBAIOIINX TEMATHUECKHE
WIUTIOCTPAIINH, COOTBETCTBYOIIME paboyeli mporpamme

JIACITUTIINHBI.
ayIUTOPUHU ISl IPOBEACHUS KOMIUIEKT yaeOHOH Mebenw,
1a0OPaTOPHBIX 3aHATHIMA, TPYIIIIOBBIX H TEXHUUYECKUE CPEICTBA O0YUESHUS, CITyXKaIlne IS
WHIWBHATY ATBHBIX KOHCYJIbTAITHI MpecTaBIeHus yueOHo# nHpopMaIuu 00JIbIIONR
ayAUTOPUH:

- akpaH neperocHoii ClassicSolutionLibra 180x180, -
npoexktop BenQMXS511 9H.J3R77.33
KOMIIBIOTEPHAA TEXHUKA, TOAKIIOYCHUC K CETH

«HTEpHET»
119071, 2. Mockea, Manwuii Kanysycckuii nepeynok, oom 2, cmpoernue 6
YUTAJIBHBIN 3271 OUOJINOTEKHU: KOMIIBIOTEPHAS TEXHUKA;

IOJKIYCHHEC K CCTH «I/IHTCPHCT»

TexHonoruueckoe  oOecreyeHHWe  peanu3ald  [OpOrpaMMbl  OCYIIECTBISETCS ¢
UCTOIB30BAaHUEM  JIEMEHTOB  JJIEKTPOHHOM  MH(POPMALMOHHO-00pa30BaTENbHON  Cpelsl
YHUBEPCUTETA.
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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 W11 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




27

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 u3ganusa «PI'Y um. A.H. Kocsirnna» na mnardgopme 3bC «Znanium.com»
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 ABroHoMHas OecruiaTHas CB00OIHO pacIpocTpaHsIeMoe

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

B pabouyio mporpamMmy 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




