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1. OBIIUE CBEAEHUSA

Vyebnas aucuurumia «[ uaporazognHaMuka» U3y4aeTcst Ha BTOPOM U TPETbEM Kypcax.
Kypcosast pabora/KypcoBoii poekT — He peaycMoTpeH(a).

1.1. ®opma MpoMEeKyTOYHOM aTTecTaIuu:

TPETHii Kypc - DK3aMeH.

1.2. Mecto yuebHOU nucuuIuinHbl B cTpykType OITOIT

Y4yeOHasg AUCHUIIINHA 'moporazoguHaMHKa OTHOCHUTCS K 00S3aTEIbHOH YacTH
MPOTPAMMBI.

OcHOBOM 11711 OCBOGHMSI  JIMCUMIUIMHBI  SIBJISIIOTCA ~ Pe3yJbTaTbl  OOyYEHHS 1O
MPEALIECTBYOIIHUM JIUCIUIUIMHAM U MPAKTUKAM:

— duzuka;

- Heopranuueckas xumusi.

Pe3synbTatel 00yueHus o yueOHON AUCHUILTUHE, UCIIOIB3YIOTCS MIPH U3yUEHUU CIEAYIOIINX
JUCLIUIUIMH Y MTPOXOKICHHS TPAKTHUK:

— TexHuueckas TEepMOAMHAMMKA U TEIUIONEPEIAya;

- OcCHOBHBIE MPOIECCHI ¥ TEXHUKA 3AITUTHI OKPYKAIOIICH CPEIbI.

Pe3ynbpTaTel ocBOeHMsI yueOHOW NUCHUIUIMHBI B JaibHEiIIeM OyAyT HCIOJIb30BAaHBI MPHU
BBITIOJIHCHUH BBIITYCKHOM KBaTU(UKAITMOHHOM PaOOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS [1O
JTUCHUIJIMHE

HensiMu n3yueHus IucuuIuinHbl «I uapora3zogMHaMUKay SBIISIOTCS:

— (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS THAPOTa30IMHAMUKY;

— (opMuUpOBaHHE CHUCTEMBI 3HAHUN O 3aKOHAX MEXAHUKH KHUJIKOCTH W Ta30B MPH PEIICHUH
BOITPOCOB 3KOJIOTUUYECKOT0 MPOEKTUPOBAHUS;

— U3y4YEHHUE TEOPUU U TIPAKTUUECKOTO MPUMEHEHUS THIPOTa30IMHAMHUYECKUX TIPOIIECCOB MPHU
o0ecrevyeHnn YKOJIOTMYECKUX MPOIIECCOB,;

—NpUOOpETeHHEe HHTEepeca K HUCTOPUM PaA3BUTHS M JIOCTHKEHHSIM B 00JacTH
TUAPOra30AMHUMUKH;

— pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHX CIOCOOHOCTEH
oOydJaromuxcsi B Tpollecce HW3YYeHHs AUCUUIUIMHBI, MPUOOPETEHHE COBPEMEHHBIX Hay4HBIX
B3TJIAIOB, UACH B X0/ paOOThI C Pa3TUYHBIMU UCTOYHUKAMH HH(GOPMAIIIH;

— MCMOJIb30BaHUE MPU BBHITOJIHEHUH MPAKTUYECKUX 3aJaHUI 11O THPOTra30JUHAMUKE METOJIOB
CpaBHEHHUS, OOOOIIECHMs, CHUCTEMATHU3aIliH, BBISIBICHUS MPUYNHHO-CIEACTBEHHBIX CBS3EH,
dbopMylIMpOBaHHE BBIBOJIOB IJISl M3yUEHUS PA3IUYHBIX CTOPOH TEXHOJIOTHYECKHX MPOIECCOB, C
KOTOPBIMU BO3HHKAET HEOOXOAMMOCTh CTAIKUBATHCS B MPOGECCUOHATBLHOM cdepe.

- dhopmupoBanre y 00ydarOMIMXCS KOMIETCHIINH, YCTAaHOBICHHBIX 00pa30BaTeIbHOMN
nporpammoii B cootBercTBUU ¢ ®I'OC BO 1o gaHHOM TUCHUIIIIUHE;

Pesynbrarom 00y4eHUs TIO y4eOHOW TUCIUILIMHE SIBJIACTCS OBJAJCHUE OOYYArOIIMMUCS
3HAHUSIMHU, YMEHUSMH, HaBbIKAMH U ONBITOM JESATEIbHOCTH, XapaKTEPU3YIOIIUMH MPOLECC
dbopMHUpOBaHHST KOMIIETEHIIMA M OOECMEeYMBAIOIMIMMH JOCTHKEHUE IUIAHUPYEMBIX DPE3yJIhTaTOB
OCBOCHUS yUeOHOU JUCIUILTHHBIL.



2.1.

dopmupyeMbIE KOMIIETECHIMN, HHAUKATOPBI JOCTUKEHHUS KOMIIETCHIIUH,

COOTHECEHHBIE C IUIAHUPYCMbBIMU pE3yJibTaTaMH 06y‘IeHI/I}I 110 JUCLUIIIINHE.

Koa u HamMeHOBaHHUe

Kox 1 HamMeHOBaHHE

Ilnanupyemble pe3yJbTaThl 00y4eHUsI

HHAMKATOpa
KOMIIETEHIIN T MO AUCHUTLIMHE
JAOCTHKEHHUS] KOMIIETeHIIH
YK-1 NA-YK-1.5 — CaMOoCTOSATENBHO TUIAHUPYET, TPOBOIUT

Crioco0eH OCyIIECTBISATh
MOUCK, KPUTUUECKUH
aHaJIN3 U CHHTE3
WHGPOPMAIUH, TPUMCHSTh
CHCTEMHBIH ITOAXOT ISt
peIIeHus TOCTaBICHHBIX
3aj1a4

[TocnenoBarensHOE pelieHKE
3a/1a4, BEIPa0OTKa KOHKPETHBIX
aJTOPUTMOB U YETKOE
CJeI0BaHUE TUIaHY,
BBICTpanBaHNE KOMOMHAITHH,
MEPEKIIIOUEHUE MEXKIY
3a/1auaMu, IPOCICKUBAHUE
NPUYUHHO-CJIEICTBEHHBIX
CBS3EH, CBA3aHHOCTH U
LIEJIOCTHOCTH JIOTHYECKUX
onepauuu.

Y OLICHHUBAET PE3YJbTaThl
SKCIEPUMEHTAIILHON HCCIIeI0BATEIbCKON
paboTHI;

— Hcnone3yer METOOUKH MOTYUYESHHUS U
00pabOTKH SKCIIEPUMEHTABHBIX JAHHBIX;
— BriOupaer u UCMONB3yeT METOJIBI U
o0opynoBaHue AJis aHann3a GUINIECKUX
CBOWCTB JKUJIKOCTH U ra3a v mapameTpoB
UX TIOTOKOB;

— KpuTHuecku orieHUBaeT MONTyYCHHBIC
SKCIICPUMCHTAJIbHBIC TaHHBIC 1
OIpEACIIAThL UX NEPCIIEKTUBHOCTD,

— HaxoauT u ucnonb3yer Hay4Ho-
TEXHUYECKYI0 HHPOPMAITUIO B
HCCIIeTyeMOU 00IacTH U3 pa3IMYHbBIX
pecypcoB.

OIIK-1

CriocobeH npuMeHsTh
0a30BbIC 3HAHUS
dbyHIaMEHTAIBHBIX
pas3zenoB HayK O
3emie,
€CTECTBEHHOHAYYHOTO
U MaTeMaTUYECKOTO
[IUKJIOB MPU pelICHAH
3aj1a4 B o0jacTu
J3KOJIOTHUH U
MMPpUPOAOIIOJIb30BaAHUS

NA-OIIK-1.3
IIpuMeHeHne TeopeTHYECKUX
OCHOB (DM3WKH TPH PEIICHUN
3a7a4 B 00J1aCTH 3KOJIOTHUH U
MIPUPOAOIOTH30BAHUS

— YnotpebisieT o01ue MOHATHS, 3aKOHBI
Y YPaBHEHMsI CTATUKH, KHHEMAaTUKU U
JUHAMUKH KUJIKOCTEH U Ta30B.

— Ilpumenser ocHOBHbIE (hPU3NUECKUE
CBONCTBA PEAJIbHBIX KUIKOCTEN U ra3os,
UCTIOJIb3YEMBIX B 00J1acTH
MIPOPOJOIIONIE30BAaHUS B KAUECTBE 3HEPTO-
Y TEIUIOHOCUTEIIEH, TEXHOIOTHYECKUX
KOMITOHEHTOB, CMa304HBIX U
OXJAKJAIOIINX KUIKOCTEH.

— MHcnone3yeT 3aKOHBI 1 OCHOBHBIE
(U3NKO-MaTeMaTHYECKHE MOJICIH
MEXaHU3MOB JBMKEHUS JKUIKOCTH.

— HMeeT npakTUYECKUil OIIBIT pacyeTa
THIpPaBIMYECKUX CETeH U BbIOOpa
o0opyoBaHusl.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

O61mas TpyA0EMKOCTh YUeOHON AUCHIUIIIMHBI IO y4eOHOMY TUIaHy COCTaBIISIET:

1o 3a049HOU (popme oOydIeHHS — 4

3.e. 144 gac.




3.1. Crpykrypa yueOHON JUCHHUILIIUHBI

JU1s1 O0YYAIOIIMXCSI IO BUaM 3aHATHIA (3a04Hast opma 00yUdeHHs)

CTpykTypa H 00beM JUCHHILIMHBI

KonTakTHas ayautopHas padora,

CamocTosiTeJibHasi padoTa
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3.2. Crpykrypa yueOHOH JUCIUTIINHBI I 00yUYarOIIMXCs O pa3ziesiaM U TeMaM JTUCIHIUIMHBL: (3a0uHas Gpopma oOydeHus )
IInanupyembie Bujabl yueOHol padoThI
(KOHTpOJIMpPYyeMBbIe) KonTakTHasi paboTa Buabl 1 GopMbI KOHTPOJIbHBIX
[ DCENLISIIENE g MepONpHsITHA, 06eceYnBAIOIIHE 110
oc]:;(;);(l::)ﬂ: HauMeHOBAHHE PAIEIOB, TeM; 2 g = § E COBOKYIIHOCTH TEKYIIHii KOHTPOJIb
) BH/IbI CAMOCTOSITEILHOI paﬁOTl:I o0yuaronerocs; § § § = E § §“ E D) yCleBaeMOCTH, BKIII04asi KOHTPO.Ib
e I (opma(br) IPOMEKYTOTHOIM aTTeCTANNH - S E % sz g = CaMOCTOSITEJILHOM PatoThI 00Y4aIOIIErocs;
MHAHKATOPOB = g E = g g E 2 g (hopMEI NPOMEKYTOYHOI0 KOHTPOJIS
JOCTHIKEHHS bt = R E5| 2 ycleBaeMoCTH
KOMIIETEHIMI = =S = == O A
BTOPOH KYPC, JIETHSAA CECCUSA
VK-1: Paznen |. OcHoBbI ruaporazoquHaMuku. 'mapocraTuka. X X X X 64
NA-YK-1.5 Tema 1.1 2 X DopMBI TEKYIIIETO KOHTPOJIS
OIIK-1: CBoiicTBa XUJIKOCTEH U ra30B. MeTO/bI ONpeAe/iCHUs U o pazzueny |:
NA-OI1K-1.3 pacuera. Tabmupl, HOMorpaMMbl. CBOHCTBa cMeceH. 1. xoHTpONBHAs padoTa.
Tema 1.2 2 X 2. 3amuTa 7a00paTopHBIX PadoT.
I'uapocrarnueckoe garnenue. Cucrema auddepeHImaTbHbIX
ypaBHEHHUH Disepa JUisi COCTOSTHUSI TIOKOS Ta3a, )KUIKOCTH.
JlaGoparophast pabora Ne 1.1 2 X
OrmpeaeneHne MIOTHOCTH CMECEH KUIKOCTEH
SKCIEPUMEHTAIHFHO B METOJIOM pacuera.
JlaGoparophast pabora Ne 1.2 2 X
Jasnenne. MeTobl ¥ IpUOOPHI JIJISL €T0 H3MEPEHMSL.
HUTOI'O 3a 1eTHIOIO ceccUI0, BTOPOi Kypc 4 4 64
TPeTHil Kypc, 3SUMHSIS CeCCHA
VK-1: Paznea 1. l'uapoaunamuka. X X X X 30 @opMBbI TEKYLIETO KOHTPOJS IO pasjieny
NJ-YK-1.5 Il:
OINK-1: IMpakTuueckoe 3anstue Ne 2.1 2 1. KOHTpOsTBHAS paboTa
WJI-OIK-1.3 Pacuer kputepus PeiiHonbca, onpeeneHne Xapakrepa 2. MHIMBH/IyaJTbHOE JIOMAIITHEE 3a/IaHHe.
JBIDKEHUSA XUAKOCTH U ra3a. PacyeT monHoro Hamopa B
TpyOompoBoe.
VYK-1: Pazpnen 1. [IByxMepHbIe TeueHUs1 naeaabLHOi X X X X 31 @opMbl TEKYIIETO0 KOHTPOJS IO pa3zieny
NA-YK-1.5 HEC:KUMAeMOil "KUJKOCTH. Il:
OIIK-1: 1. xoHTpOJILHAS paboTa
NA-0OI1K-1.3




Ilnannpyembie Bujbl yueoHO# padoThl
(roHTpOIMpYeMbIe) Konrakruas padora Buani 1 pOpMBI KOHTPOJIBHBIX
pesyabTaTel = MepOoNpUsITHIi, 00eciedyuBaIOIIHe MO
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KoMIeTeHIuii = =& = & =E | O=a
DK3aMeH X X X X 9 B YCTHOM hopMe 1o Omieram
HNTOI'O 3a 3UMHIOIO cecCHIO, TPETHI KYpc X 2 X X 70
HUTOI'O 3a Bech nepuoj 4 2 4 134




3.3.  Kparkoe conepkanve y4eOHON TUCIUTLTUHBI
Ne LR DS P L Conep:xanue pasjeia (TeMbl)
TEMbI JUCHUITJINHBI
Paznen | OcHoBbI ruaporazoquHamMukm. I'mapocraruka.
Tema 1.1 CBoiicTBa KUAKOCTEHN H [InotHOCTE U ylenbHBIN Bec. Bsazkocts. Kunematnueckuii
ra3oB. Metozpl onpeaeneHus | koagduuuent Bsi3kocTu. HpI0TOHOBCKHE 1 HEHBIOTOHOBCKHE
u pacdera. TaOmuIIbI, skunkocTu. IToBepxHOCTHOE HaTsKeHHEe. YUCThIe BEllecTBa U
HOMOTpamMMBbl. CBOMCTBA cMmecH. [IpodHOCTh, MIIACTUYHOCTH CMECEH.
CMECEH.
Tema 1.2 I'mppocratuueckoe
naBienue. Cucrema [ToHsTHE THAPOCTATHYECKOTO ABJICHHS, PA3MEPHOCTH,
mudpepeHImanbHBIX puOOpPHI 715 3aMepa AaBiaeHui. CpoiicTsa nasienns. Cria
yPaBHEHUI DHepa st naBieHus. AGCONIOTHOE, BAKYYMMETPHYECKOE, aOCOIOTHOE
COCTOSHUSA IOKOS rasa, naBiaeHue. AOCOIIOTHBIA M OTHOCHUTEIbHBIH ITOKOM.
KUJTKOCTH.
Paznen 11 I'maponnHamuka OCHOBHBIE TOHATHS: CKOPOCTh IBIKEHHS, PACXO/T )KUIKOCTH U
rasa, 5KBUBAJICHTHBIN nuameTp. [loTok sxuakoctu (Taza):
HaIlOpHBIN, YCTAHOBUBIIUICSA. Y paBHEHUE HEPA3PBIBHOCTH
MOTOKA. PexuM IBIDKEHUS MMOTOKA.
Cucrema nuddepeHmaibHbIX YpaBHEHHN Ditnepa Iist
IIOTOKA. YpaBHEHUE bepHyIIIH 1 NACAIbHOM KU IKOCTH.
Huarpamma beprymnu.
[Tpubops! I 3aMepa CKOPOCTH U Pacxojia MOTOKa. DJIEMEHTHI
teopuu noaobus. Comto, nuddy3op.
Hcredenne xxuaxocTei (ra3oB) dyepes HACAIKH U OTBEPCTHUS.
KoaddurmeHTs! CKOpoCTH, CKATHS CTPYH, Pacxoaa.
Paznen |11 | JIByxmepHbIe TeueHUs1 [Ipocreiinne mIOCKue MOTEHINATbHBIE TEYEHUS
H1eATbHOIM HECKUMAEMON | HecokMMAaeMOM U1eaTbHOM KUIKOCTH.
KUAKOCTH. becumpkynanronHoe o0TekaHue KPYToro MUJIUHIpA.
[upkynsaunoHHOE O0TEKaHUE KPYTIIOTO [IIUHAPA.
Teopema H.E. )KykoBckoro.
3.4.  Opranuzaius caMOCTOATEIbHONU PabOThl 00yUYaIOITUXCS

CamocrosiTenbHast paboTa cTyleHTa — oOs3aTenbHas yacTb 00pa3oBaTeIbHOro Ipolecca,

HaIpaBlieHHAs
caM000pa30BaHHUIO,

Ha Pa3BUTHC

Ha

npohecCHOHANBHOM Kapbephl.
CamocrosiTenpHast pabota 00yJaronuxcs Mo JUCIHUIUIMHE OpPraHU30BaHa KaK COBOKYITHOCTh
ayIMTOPHBIX U BHEAYJUTOPHBIX 3aHATUA U padoT, 00eClmedyHBAIONINX YCIEIIHOE OCBOCHUE
JUCHUITIIINHBI.
AynutopHas camMoCTOsITeNlbHasg paboTa OOyYaromMXCS MO AMCIMILIAHE BBIMOIHSACTCS Ha

y4eOHBIX

3AHATUAXIION  PYKOBOACTBOMIIPEIIOAABATEIA U

TOTOBHOCTH K
MIPOEKTUPOBAHHE

npopecCUOHATBHOMY U JINYHOCTHOMY
JaIbHEUIIEro  00pa3oBaTeIbHOIO MapuHipyTa U

M0 €ro 3aJaHuio.AyauTopHas

camocTosTeNbHas paboTao0yUyaroIMXCIBXOAUT B 00NN 00beM BPEMEHH, OTBEICHHOTO YYeOHBIM

MJIaHOMHA ayTUTOPHYIO paboTy, ¥ perIaMeHTUPYETCS pacliucaHueM YYeOHBIX 3aHATHH.
BueayautopHast caMmocTosiTenbHast paboTa o0ydaronuxcs — INIaHupyeMas yaeOHasi, Hay4HoO-

UCCIIeIoBaTeNbCKasd, MpakTH4ecKass paboTa oOydarolIuXcs, BBIIOJHSEMass BO BHEAYJUTOPHOE

BpeMA 1IN0 3aJJaHUI0 W 1OpH  MCTOAUYCCKOM PYKOBOJACTBC IIPCIIOAaBaTcId,

HO 0e3 ero

HENOCPEJICTBEHHOT0 YYacTHsl, paClICAHUEM yU4eOHBIX 3aHATHI HE perjaMeHTUPYETCH.
BaeayauTopHas camocTosiTeNibHas paboTa 00y4yaroMUXCSIBKIIOUAET B ceO:
MOJITOTOBKY K JIEKIMSM, NPAaKTUYECKUM U JIAOOpPATOPHBIM 3aHATHUSM, 3aueTy C

OIICHKOM;

M3y4YeHue y4eOHbIX MOCOOMIA;




HU3YYCHUC pa3,£[eJIOB/TCM, HC BBIHOCHUMBIX Ha JICKIIUU W IIPAKTHYCCKUC 3aHATUA
CaMOCTOATCIIBHO,

IIOATrOTOBKA K BBIIIOJIHCHHUIO na6opaTopHHx pa60T " OTUETOB I10 HUM,
HU3YYCHUC TCOPCTHUYCCKOI0 MW IPAKTUYCCKOrO MarcpHaia 10 PCKOMCHIOBAHHBLIM

HUCTOYHHKAM,

MOATOTOBKA K KOHTPOJILHOM padoTe,
BBITTOJTHCHUE WHIMBUAYATBHBIX 3a1aHHH;
MOATOTOBKA K MPOMEXYTOYHOM aTTeCTallMi B TEYCHHE CEMECTpa.

CaMmocrosiTenbHasi paboTa OoOy4aromMXCs C ydacTHeM IpernojaBatens B (opme HHON
KOHTAKTHOM paboOThl MpeaycMaTpUBaeT TPYINOBYH0 U (WIM) HWHAMBUIYalIbHYIO palboTy C

00y4JaroMMHUCS U BKJIIOYAET B CeOS:

NPOBEJCHUE WHAWBUAYAIbHBIX W TPYMIOBBIX KOHCYJbTAUUH MO OTACIbHBIM
TeMam/paszienaM JIUCIUTUIHHEI;
MIPOBEICHUE KOHCYJIbTALUI TIepe]T K3aMEHOM 110 HEOOXOIUMOCTH.

Hepequb pa3Il€JIOB/T€M/, INOJIHOCTBIO HJIM 4YaCTHYHO OTHCCCHHBIX Ha CaMOCTOATCIIBHOC
HU3YYCHHUC C MOCICAYIOIIUM KOHTPOJICM:

Bunsbl u popmer

HaunmeHoBaHHe pa3sjeiia KOHTPOJbHBIX =
[TeMBI JUCHUIIIMHBI, MepOl’lpI/lﬂTI/lﬁ §
Ne BBIHOCUMBIC HA 3anamm I CaMOCTOSATEIbHOM paﬁOTbI (y‘ll/lTl)IBalOTCﬂ %
€caMOCTOAITEJIbHOE NPU NMPOBeAeHUHU =
H3yueHue TeKyLIero S
KOHTPO.I5) ==

Paznen | OcHoBbI ruaporazoquHamMukm. I'mapocraruka.

Tema 1.3. OcHOBHOE ypaBHEHHE KoHcnekT nepBorcTouHuKaA, YCTHOE 34
THUIPOCTATHKH. [TOATOTOBUTH HH()OPMAITMOHHOE cobecenoBanne
[IpakTiaeckoe CooO0IIeHHe. 0 pe3yNibTaTam
MpPUMEHEHUE YpaBHEHNE BBITTOJIHEHHOMH
THUIPOCTATHKH. paboThI

Tema 1.4 HaBnenue xxunkocrei 1 | KoHCeKT mepBOUCTOUHUKA. YCTHOE 30
ra3oB Ha JHO ¥ CTEHKHU co0ecenoBaHne
pe3epByapoB 0 pe3yNibTaTaM
(emKocCTEi). BBITIOJTHECHHOM

paboThl
Pazmen 11 II'maponnHamuka [MoaroroBuTh HHGOPMAITMOHHOE YCTHOE 30
COOOIIIEHNE; COCTABUTH CXEMHI, cobecenoBaHne
WUTIOCTpAIiK (PUCYHKOB). 10 pe3yJbTaTam
BrInonHeHe MHIUBULY aTHHOTO BBITIOJTHEHHOM
3aJaHHS. paboTsl,
KOHTPOJIb
BBITTOJIHEHHBIX
pabot B
TeKyIlen
aTTeCTaIlH

Paznen |11 | JIByxmepHble TeyeHusi | KoHcnekT mepBoncTouHuKa, KOHTPOJIb 31
ujaeaTbHOM Pemenue 3agau. BBITOJIHEHHBIX
HeCKHMaeMoil pabor B
JKHUIKOCTH. TeKyuen

ATTCCTAllM1
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3.5. TlpumeHeHue AIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIILHBIX
TEXHOJIOTUN

[Ipu peanuzanuu nporpamMmbl  y4eOHOM JTUCHMIUIMHBI 3JEKTPOHHOE OOydeHHEe W
JUCTAaHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTUU IPUMEHSIOTCS.

Peanuzanus nporpaMMel y4eOHON AUCIUTUIMHBI C IPUMEHEHUEM JICKTPOHHOTO 00YYEHUs U
JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOIMH pPeriaMeHTUPYETCs NeHCTBYIOUIMMHU JOKaIbHBIMU
aKTaMU YHMBEpPCUTETA.

OcymecTBieHne y4eOHOH AEATeNbHOCTH MOKET OBbITh B JABYX BapHaHTaX: OYHO MIM C
npumenenne D00 u JIOT. IlpumeHeHHE >3IEKTPOHHOTO OOYYEHMsI BO3MOJKHO IIO 3asBIJIEHHUIO
oOydaromuxcs, moanucaHuomy 6osiee 85% uneHaMu rpymnibl.

B onexTpoHHyr0 00pa3oBaTeNbHYIO CpeAy IEpEeHECeHbl OTAETIbHBbIE BHIBl Yy4eOHOM
NeSITeIbHOCTH:

HCI0JIb30BaHNe ucnonb3opanme 30 u JOT 00beMm, BKJIIOYEHHE B y4eOHbIH
90 u 10T qac npoiecc
CMEIIaHHOe JIEKIUU 4 B COOTBETCTBHH C
o0OydeHue IPAKTHYECKHE 3aHATUS 4 pacrnucanueM y4eOHBIX
n1abopaTOpHBIE 3aHATHS 2 SaHITHH
HCI0JIb30BaHNE ucnonb3opanme 30 u JOT 00beMm, BKJIIOYEHHE B y4eOHbIH
90 u 10T qac npoiecc
o0OyueHwne y4eOHO-METOAMYECKHE ITICKTPOHHBIE 125 OopraHu3anus
¢ BeO-moAiep kKOl | 0OpazoBaTenbHbIC peCypChl yHUBEPCUTETA CaMOCTOSITETILHON  PabOTHI
1 KaTeropuu 00yJaromuxcs
y4e0HO-METOJUIECKHE IIIEKTPOHHBIS 9 B COOTBETCTBHH C
o0Opa3oBaTelbHbIC PeCypChl YHUBEPCHTETA pacnucaHuemMm
2 KaTeropuu MIPOMEKYTOYHOMI
aTTecTaluu
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KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHEHUBAHUS

PE3YJIbTATBI OBYUEHMUA 11O JUCHHIIIHHE, KPUTEPUN OLNEHKHX YPOBHA COPOPMUPOBAHHOCTH

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).
Yposuu Hrorosoe Ouenka B IMoxa3arenn ypoBHs c(hOPMHUPOBAHHOCTH
chopMHUpPOBAHHOCTH KOJNYECTBO NATHOAILHOM — — —
. YHHBEPCAJIbHOM(-bIX) o01enpodeccuoHAIbHOM(-bIX) npogeccunoHAIbHOM(-bIX)
KOMIIeTeH uu (-i) 0aJu10B cucreme N . .
8 100-6a1LHOi T T T KoMIeTeHunu(-i) KOMIIETEeH M i KoMMneTeHunu(-i)
. YK-1: OIIK-1:
cuereme TeKymenu UJI-YK-1.5 UJI-OTIK-1.3
10 pe3yJbTaTaM NPOMEKYTOYH O
TeKyled aTTrecTaluu
MPOMeKYTOUHOU
aTTecTaluu
BBICOKHIA 85-100 OTJIUYHO Oo6yuaroruiics: Oo6yuaroruiics:

— aHAMMBHPYET U
CUCTEMAaTU3UPYET U3YUCHHBIH
MaTepuall ¢ 000CHOBaHUEM
aKTYaJIBHOCTH €T0 UCTIOJIF30BAHUS
B 00J1aCTH IPUPOAOTIOIH30BAHNUSA;
— MPUMEHSIET, CIIOCOOBI
MIPOTHO3UPOBAHMS M OLIEHKU
SIBJICHUI, yMEET pelaTh
MPaKTHYECKUE 3a/1a4H BHE
CTaHIAPTHBIX CUTYAIHH C y4ETOM
0COOEHHOCTEN IBHKEHHS Ta30B U
JKUJKOCTEH;

— MMOKA3bIBACT YETKUE CHCTEMHEIC
3HAHUS U MPEJICTaBJICHUS 110
TUIIPOTa30JUHAMUKE;

— JJaeT pa3BepHYTHIE, TOTHEIC U
BEpHBIE OTBETHI HA BOMPOCHI, B TOM
qICcIIe, TOMOHUTEIbHBIC

— WCUEPIBIBAIONIC W JTIOTHIECKU
CTPOMHO U3NIaraeT yueOHbIH
Marepuai, yMeeT CBI3bIBaTh
TEOPHIO C MMPAKTUKOU, CIIPABISIETCSI
C peleHreM 3a1aq
mpohecCHoHANBLHOM
HaIPaBICHHOCTH BEICOKOTO
YPOBHS CIIOKHOCTH, TIPABHILHO
000CHOBBIBAET NIPUHSTHIC
PEIICHHST;

— TOKa3bIBaeT aHAJIMTHYECKUE
CIIOCOOHOCTH B IOHUMAHUH,
U3JI0KEHUH U IPAKTUIECKOM
HCIIOIE30BaHUU OCHOBHBIX
3aKOHOB TH/IPOJIMHAMHKH;

— IONOJHSET TEOPETHUECKYIO
UHPOPMAIIHIO CBEICHUAMH
MCCIICI0BATENILCKOTO XapaKTepa;
— cBOOOHO OPUEHTHUPYETCA B
y4eOHOU 1 MPo(heCcCUOHATBHOM
JIMTEpaType;
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— JIaeT pa3BepHyThHIC,
HCYEPITBIBAIOIIHE,
npoQeCcCHOHATTBHO IPaMOTHEIE
OTBETHI Ha BOMPOCHI, B TOM YHUCIIE,

JIOTIOJIHUTEIIbHBIE.
MOBBIILICHHBII 65— 84 XOpOIIO O6yuatomuiics: O6yuatomuiics:
— 000CHOBAaHHO H3JIaraer, — JIOCTaTOYHO TMOApOGHO,
AQHAJIU3UPYET U CUCTEMAaTU3UPYET IPaMOTHO U IO CYLIECTBY H3J1araet
U3yUYCHHBI MaTepual B 001acTu U3yUYCHHBIA MaTepual, IpUBOIUT U
THIIPOTa30JUHAMUKH, YTO PacKpbIBaCT OCHOBHBIE TIOHSTUS
IpeanoaraeT KOMIUIEKCHBINH TUAPOTa30IMHAMUKH;
XapakTep aHajIu3a MpoOseMsl; — aHaJIM3UpYET U3yUEHHBIN
—  BBIJEISET MaTepHal ¢ He3HAUUTEIbHBIMU
MEXIUCLUIIMHAPHBIE CBSI3H, npobenamu;
PACIIO3HAET U BBIJEIAET JJIEMEHTHl | —  JIOMYCKAET €AUHNYHbIE
B CHCTEME 3HAHUM, IPUMEHSAET UX | HerpyOble OMMOKY;
K aHaJIM3y MPAKTHKH; — JOCTaTOYHO XOPOIIO
— IIPaBUIBHO IPUMEHSET OpHEHTHpYeTCs B y4eOHOIl 1
TEOPETUUYECKUE TTOJIOKEHHS po(heCCHOHATLHOM JIUTEPATYPE;
JUHaMHWKH )XUIKOCTHU U ra3a Ipu — TIpaBUJIBHO NPUMECHSCT
PCIICHUHN NIPAKTUYCCKUX 3a4a4 TEOPETUYCCKUE TT0JI0KCHU IIPU
npodeccroHanbHOMI PELIEHUH NPAKTUYECKUX 3a]1au
HaIIpaBJICHHOCTHU Pa3HOr'o YpOBHA IBYDKEHUS KUIKOCTEH U ra3oB,
CJIOXKHOCTH, BJIaZIE€T BJIaie€T HEOOXOIUMBIMH TSI DTOTO
HEOOXOUMBIMU JUTS 3TOTO HABLIKAMH U IIPUEMAMH;
HaBBIKaMH U IPUEMAMH; - OTBET OTPAKAET 3HAHKE
— OTBET OTPaXXaeT MOJHOE 3HAHUE | TEOPETHUYECKOTO U MPAKTUIECKOTO
MaTepHana, ¢ He3HAUYUTEIbHBIMU Marepuaia, He JOIycKas
npoOenamu, I0ImycKaeT CYILLIECTBEHHBIX HETOYHOCTEH.
CJIMHUYHBIE HETPyObIe OIMOKH.
0a30BbIi 41 - 64 YIOBIIETBOPUTEIHLHO OOyuaromuiics: O6yuaromuiics:

— HCIBITBIBAET CEPhEZHBIE
3aTPYAHCHUA B IPUMCHCHUN
TEOPETUYECKUX TOJIOKEHUH
TUAPOTa30INHAMUKH TPH
pelIeHNH MPAKTUYECKUX 3a/1a4

— JIeMOHCTPHPYET TEOpPEeTHIECKHE
3HAHHS OCHOBHOTO Y4EOHOTO
MaTepualia JUCIUIUINHBI B 00beMe,
HEOoOXO0IMMOM JUTS TaJTbHEHIIero
ocoenus OINTOIT;
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npoQecCHOHATTEHOMN
HaIpPaBICHHOCTH CTAaHJAPTHOTO
YPOBHS CIIOKHOCTH, HE BIIA/ICCT
HEOOXOJMMBIMU JUTS 3TOTO
HaBBIKAMH U IPHEMAMU;

— C TPYZIOM BBIIBIISIET CBS3H
MEXIY SIBICHUAMHE IIPU PEIICHUN
3a[a4 IBMKCHUS KUIKUX CHCTEM;
— aHanu3upyer obuue
3aKOHOMEPHOCTU OKPY KarOIICH
JCHUCTBUTEIIFHOCTH, HO HE
crocoOeH BeIpabOTaTh CTPATETHIO
JIEWCTBUMN IS pEIICHUS
MPOOJIEMHBIX CUTYAITUH;

— OTBET OTPaKaeT B IIEIIOM
c(hopMHUPOBaHHEIE, HO
coJeprKalre He3HAUNTEIbHBIC
poOeITbl 3HAHUS, TOITY CKAIOTCSI
rpyObIe OIIMOKH.

— C HETOYHOCTSIMH U3JIaracT
NPUHSATHIE B TUIPOJMHAMUYECKHX
nporreccax GopMyIHUPOBKYU;

— JIEMOHCTPHUPYET
(bparMeHTapHbIC 3HAHUSI OCHOBHOM
Y4eOHOI JTUTepaTyphI IO
THIPOTa30JHHAMHUKE;

- OTBET OTpaKaeT 3HAHMS Ha
0a30BOM YpPOBHE TEOPETUUCCKOTO H
MPaKTUYECKOTO MaTepraa B
00BeME, HEOOXOIMMOM IS
JATbHENTIIeH yueObl 1
npezacrosiiei paboTel Mo
poGHITI0 00YYICHUS.

HU3KUHN

0-40

HCYOOBJICTBOPUTCIBHO

OOyyaromuics:

—  JIeMOHCTpUpYET (hparMeHTapHbIE 3HAHHUS TEOPETHUECKOTO U MPAKTHIECKOTO MaTepUa Mo

THIPOTa30JHHAMHUKE, AOIyCKaeT rpyOble OIMIMOKH MIPU €T0 M3JI0KCHUN Ha 3aHATHSIX U B X01e
MPOMEXYTOUYHOM aTTECTalINH;

UCIIBITBIBACT Cepbé3HLIe 3anyJIHCHI/IH B HpI/IMeHeHI/II/I TeOpeTI/I‘IeCKI/IX HOJ'IO)KGHI/Iﬁ HpI/I peI_HeHI/II/I
HpaKTI/IHGCKI/IX 3a1a4 FI/IJIpaBJ'II/IKI/I CTaHJIapTHOFO ypOBHH CJIOXKHOCTH, HC BJIaZICECT HBO6XO}Z[I/IMI>IMI/I JJIsA
3TOT'O HaBBIKAMH M NIPUEMaMU;

HEC CHOCO6CH HUCITIOJIB30BATh OCHOBHBIC ITOJIOXKCHUS FI/I}IpOFaSOI[I/IHaMI/IKI/I HpI/I peIJ_IeHI/II/I YAaCTHBIX
BOIIPOCOB MH)KEHEPHOM MPAKTHKH;

HE BJIaJICET OCHOBHBIMU IOJIOKCHUSIMH YUCHHUS O PABHOBECHH W JIBHDKCHHUH KHUIIKOCTEH U ra3oB;
BBIMOJTHSICT 3aIaHKs TOJIBKO 1O 00pas3ily U MO PyKOBOJICTBOM ITPEIOaBaTEIs;

OTBET OTPaKaeT OTCYTCTBHE 3HAHUI Ha 0a30BOM YPOBHE TEOPETHUYECKOTO U MPAKTUICSCKOTO MaTepHaia
B 00beMe, HEOOXOAMMOM JIJIsl AANIbHEHIIEeH yaeObl.
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5. OIIEHOYHBIE CPEJICTBA JJIS1 TEKYIIETO KOHTPO.JISA YCOIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALIUU BKJ/IIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCSA

[Ipu npoBeAaeHUHM KOHTPOJS CaMOCTOSITENIbHOM paboThl O0O0ydaroluXcs, TEKYyIIEro KOHTPOJIA U MPOMEXKYTOYHOM aTTECTAllUU MO yuyeOHOU
mucuuIuiiHe «'maporazouHaMKUKa» MPOBEPSIETCS YPOBEHb CHOPMUPOBAHHOCTH Y OOYYAIOIIMXCS KOMIIETCHIIMH M 3alUIAaHUPOBAHHBIX PE3yJIbTATOB
oOydeHus 0 JUCIUIUIMHE, YKa3aHHBIX B pa3/iene 2 HaCTOsIIeNH IPOrpaMMBl.

5.1. ®opMbl TEKYIIETro KOHTPOJISl yCIIEBAEMOCTH, TPUMEPHI TUTTOBBIX 3a/1aHUIA:

Ne DopMBbI TEKYILIETO P o T £ T Dopmupyemasi

101 KOHTPOJIsI KOMIIETEHITUsI

1 Bonpocsl a5 321U THI VK-1:
J1260paTOPHBIX padoT Onpenenenne IIOTHOCTH CMeceil sKHIKOCTell IKCIIePUMEHTAILHO i MeTogom pacdyera | MI-VK-1.5
o paszaenaM «OCHOBBI 1. [ImoTHOCTB, PA3MEPHOCTB. OIIK-1:
TUJIPOra30JUHAMUKH. 2. ®akTOopHI, BIUAIONIME HA 3HAYCHUE TUIOTHOCTH. W/I-OIIK-1.3
TIunpocraTuka 3. DKCIIepUMEHTAIbHBIC METO/IbI ONPEICIICHUS TNIOTHOCTH KHIKOCTH.

4. AHAIUTUYECKUNA METO ONPEIEICHHUS INIOTHOCTHU KUAKOCTH U UX CMECEH.
5. PacueT mioTHOCTH ra3os.

2 HNuauBuayaibHoe HNuauBuayaasHoe gomaiinee 3aganne «Pacuer nuamerpa npoctoro TpyoonpoBoaay YK-1:
JAoMaInIHee 3aJ]aHue 1o XnomuaToOyMaXkHasi TKaHb OMBIBAETCS OT IIEJIOYH HA MPOMBIBHOMW JIMHUH, COCTOSIIEH 13 UA-YK-1.5
pa3zneay Il MPOMBIBHBIX MAIlIUH POJMKOBOTO THIIA. [IJ1s1 MPOMBIBHOW TKAHW MPOTHBOTOKOM TpeOyeTcst OIIK-1:
«'aapocraTuka pacxox Boabl Ve = 1,3+0,1*N, s/c. W/I-OIIK-1.3

Bona nocrynaer Ha nunuo ¢ t = 50+0,1 N, °C

IToBOT MPOMBIBHOM BOJIBI OCYIIIECTBIISIETCS 110 TOPU30HTAIBHOMY TPYOOIPOBO/IY MTOCTOSIHHOTO
CEUYeHUS JUTHHOM

=120+ 05N, m

TpyOonpoBoI U3rOTORJICH U3 HOBBIX CTAJLHBIX IENLHOTIHYTHIX TPYO. Ha Tpy6onpoBose
YCTaHOBJICH HOPMaJIbHBIN BEHTWIIb, tuadparmMa m = 0,2. iMeroTcs Tpu OTBOJA €

ko> pumentom 0=90°, Ro/d = 3.

Onpenenuts TpeOyeMbIi TUaMeTp TPyOOIIPOBOIa, CUUTAst OTHOCUTEILHYIO OINOKY He Oosee 5%
pu foryckaemoii morepe Hanopa AH,on = 6+0,1 N, M., tie N — HoMep BapuaHTa (COOTBETCTBYET
HOMEPY 00YJaroIerocs 1o CIUCKY TPYIIIB).

3 KonTtponbHbIe paboTh VK-1:

10 paszenam Konrtposbnas padora Nel glrlle 11<'1-5
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Ne DopMBbI TEKyLIET0 P ] T £ T Dopmupyemas
n KOHTPOJIsA KOMIIeTeHIHA

«OCHOBBI 1. Ha tpy0OomnpoBoie, 3aI0JTHEHHOM KUAKOCTHIO, YCTAHOBJICHBI HA OTHOM YPOBHE MTBE30METP U U-OIIK-1.3

TUPOTa30IMHAMUKH. MEXaHW4YEeCKUIl MaHOMeTp. MaHOMETp MOKa3bIBae€T MAaHOMETPUUYECKOE JAaBiIeHUE Py. OnpenennuTsb

I'mopocraTuxay, Ha CKOJIBKO IOJIHUMETCS] YPOBEHb KUIKOCTH B IIbE30METPE.

«'unpoauHaMuka» u JKunkocTh 11 BapraHTa ¢ MociaeaHer mudpoi 3a4eTKN

«JIByxMepHbIe TeueHUs 0 1 2 3 4 5 6 7 8 9

uJeanbHOn BOJIa | Ma3yT | OCH3MH | TIMLEPUH | KEPOCHH | BoJia | Ma3yT | OCH3WH | TIHMIEPUH | KEPOCHH

HEC)KUMACMOH VYpoBeHb xKuAKOCTH N, M, U1 BapHaHTa ¢ MPEIocIeaHel Mudpoii 3a4eTKH

HHUIKOCTH 0 1 2 3 4 5 6 7 8 9

05 0,6 0,7 0,8 0,9 1,0 11 1,2 13 1,4

2. OnpenenuTbh MaHOMETpUYECKOe AaBieHHe Py B cocyle, 3allOJHEHHOM BOJOW, M Pa3HOCTb
nokaszanuii  U-oOpasHoro manomerpa hp, ecmu m3BectHO, uto B U-00pasHoM MaHOMETpe
HaxoaMTCst )KUAKOCTh JK, a mokasanue npesomerpa hi.

JKuakocTh Ajis BapuaHTa ¢ oCeaHeH 1udpoit 3aueTKU
0 1 2 3 4 5 6 7 8 9
Bo/a | Ma3yT | OEH3WH | TTIUIEPUH | KEPOCHH | BoAa | Ma3yT | OCH3MH | TIUIEPUH | KEPOCUH
VYposeHs xuaKoCTH N, M, U1 BapHaHTa ¢ MPEIoCcIeaHei Mudpoii 3a4eTKH
0 1 2 3 4 5 6 7 8 9
0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,3 14

3. Ha wmaunblii mopiieHb pydyHOTO THpPaBIUYEcKOro mpecca nerictByer cuna G. [lpeneOperas
MOTEPSIMH, ONPEENUTh CUTy T, AIeHCTBYIONIYIO Ha TIPECCYEeMOe TeJlOo, IPH UCXOAHBIX JaHHBIX D,

d, G.
HUcxonneie 3HaueHus JUIsl BADUAHTOB C MOCKeHer nndpor 3a4eTKH

JIaHHBIE 0 1 2 3 4 5 6 7 8 9
D, MM 300 350 400 450 500 550 600 450 | 500 | 350

d, MM 30 40 50 60 70 80 90 50 60 70

3HaueHus s BapuaHTa ¢ npeanocienHeil nudpoii 3a4eTKu

0 1 2 3 4 5 6 7 8 9

G,H 150 170 200 230 250 270 300 320 | 350 | 400




14

DopMBbI TEKyLIEro

IIpuMepbl THIOBBIX 3aIaHUI

Dopmupyemas
KOMIeTEeHIUs

1011

KOHTPOJIsAA

KonTpoabnas padora Ne2

1. Ha BogonpoBoxHoii TpyOe nuamerpom di ycraHoBieH BogoMep nuamerpom dz. Ha kakyio
BBICOTY N2 MOHMMAETCS BOJIA B IIbE30METPHUUECKON TPYOKe, YCTAHOBICHHOM Ha Y3KOM CEUCHHUH,
npu pacxozne Bosl Q, eciy ypoBeHb BOJIBI B TEE30METPE, MPUCOSTNHEHHOM K OCHOBHOM TpyOe,

h:? ITorepu Hanopa He YYUTHIBATb.
3HaveHus Uil BAPUAHTOB C nocieaHed udpoi 3aueTKu

Ucxonurie
JIaHHBIE 0 1 2 3 4 5 6 7 8 9
di, Mmm 100 75 100 75 100 75 100 75 100 | 75

d2, MM 50 40 50 40 50 40 50 40 50 40
3HaveHus U BapuaHTa C mpeanocieanei nudpoil 3a4eTku
0 1 2 3 4 5 6 7 8 9

Q, n/c 150 170 200 230 250 270 300 320 | 350 | 400
0,8 1,4 1,0 1,2 0,7 1,3 1,1 0,9 10 108

hl, M

2. Ha xakyto BbICOTY N MOXKET 3acachIBaThCs BOJIa U3 pe3epByapa 1o TpyOKe, IPUCOCMHEHHON K
y3KOH YacTH TpyOompoBoa, eciu pacxos Boasl Q? Mcxomubie ganubie: di, dz, Py — n30bITOUHOE
JIaBJICHUE B IIHPOKOM cedeHuu. [loTepu Hamopa He YUUTHIBATh.
HcxonHbie 3HaveHus1 JUTs BAPUAHTOB C nocieaHed 1udpoi 3aueTKu
JIaHHBIE 0 1 2 3 4 5 6 7 8 9
Q, n/c 4 15 4,5 12,5 4 15 4,5 12,5 4 15
di, MM 60 100 60 100 60 100 60 100 60 | 100
d2, MM 25 40 25 40 25 40 25 40 25 | 40
3HaueHus JUIsl BApUAHTA C MPEANOCe el nuppor 3a4eTKH
0 1 2 3 4 5 6 7 8 9
Py klla 100 120 140 160 180 180 160 140 | 120 | 110

3. K tpy6omnpoBoy epeMeHHOT0 Ce4eHH s IIPHCOCAMHEHBI JIBa be3oMeTpa. [IpeneOperas
MOTEPSIMU HATOPA, OMPECTUTh Ha KaKyr0 BHICOTY Ny MOTHMUMETCS BO/Ia BO BTOPOM IbE30METPE,
€CITH B MEPBOM IMhE30METPE OHA CTOUT Ha BbIcOTe hy. JTnameTpsl TpyOOMpoBOIa B MecTax
npucoeauHenus nmee3ometpos 01 u do. Pacxon Bomsl B Tpy6ompoBoe Q.

Hcxonnsle 3HaveHus JUIs BAPUAHTOB C nocie el 1udpoi 3aueTKu

JIAHHBIE o | 1] 2 | 3 ] 4] 5 | 6 | 7 | 8 ]2
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1011

DopMBbI TEKyLIET0
KOHTPOJIsA

IIpuMepbl THIOBBIX 3aIaHUI

Dopmupyemas
KOMIeTEeHIUs

hi, MM 0,53 0,56 0,54 0,73 0,7 0,5 0,45 | 0,75 | 0,92 | 0,49
di, MM 30 35 40 45 50 30 35 40 45 50
3HaveHus Ui BapuaHTa C peanocieane nudpoi 3a4eTku
0 1 2 3 4 5 6 7 8 9
d2, MM 75 90 85 90 95 100 80 85 90 95
Q, n/c 3 3,5 4 55 5 5,5 3,5 4 5,5 5

Kountpoabnast padora Ne3
1. Tlomnst ckopoCTe# HEKOTOPHIX TEUCHHUN 3aaHbl THHEWHBIMH (PYHKIUIMA
v =ax+by+cz,v =ax+byy+cz, v =azx+bsy+ czz [lpu kakux ycnopusx
BO3MOKHBI HIKCIIPUBCACHHBIC BAPUAHTBI 9TUX TeueHnii? B kakux YCIIOBUAX OHU

MOTECHIINATLHBI?
Bapuant a b C a b C a bs Cs
1 a 0 0 0 a 0 0 0 0
2 a 0 0 0 -a 0 0 0 0
3 a 0 0 0 b 0 0 0 C
4 a b 0 C d 0 0 0 0
5 0 a 0 b 0 0 0 0 0

2. HaiiTu mostHOE yCKOpPEHHE U €r0 COCTABIISIONINE B TOUKe A Ha OCH KaHaja MepeMEeHHOTO
cedeHus auHOM L=1 M B MOMEHT BpeMeHH i, eciIi CKOPOCTh BAOIL OCH KaHaJIa U3MEHSIETCS TI0

3aKoHY: Uy = Vo[l + b (x/t)?], rie vy — Vppax — at

Benuuuna Bapuantsl

1 2 3 4 5 6
Vmax ,M/C 2,0 3,0 40 50 60 70
a, m/c? 0 4 0 4 0 4
XA, M 10 0,5 02 02 05 1,0
t,c 0 0 1 1 1,75 1,75
b 30 20 10 08 -0,5 -0,2
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5.2. Kpurepun, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumenoBanme
OLIEHOYHOI0
cpeacTraa
(KOHTPOJILHO-
OLICHOYHOI' 0
MepOoNnpUATHS)

Kputepun onennBanns

IIIxaabl oleHUBAHUS

IIaTuéanaLHas
cucTeMa

100-0as1pHaAR
cHcTeMa

NunuBuayansHoe
JIOMaIITHee 3aJaHne

(M13)

3agaHue BRITOJTHEHO MOJTHOCTHIO. HeT ommOok B pacyeTax. Bo3aMOXHO HaTHIMe OTHOM
HETOYHOCTH MJIM OTKCKH, HE SBIISIOIINECS CIIECTBUEM HE3HAHMS MIIM HETOHUMAaHUS
yueOHoro MaTeprana. OOyJaronmiics oKa3ai MOJIHEIN 00heM 3HAHUN, YMEHUH B
OCBOSHUH MPOWJSHHBIX TeM W NIPUMEHEHHE UX Ha MPaKTHKE.

16-20 6amnoB 5

3amaHne BBITOIHEHO TIOJHOCTBIO, HO 000CHOBaHUI IIaroB PEHICHUS HEOCTATOYHO.
JonyiieHa ogHa ommOKa WK IBa-TPU HEAOYETa.

11-15 GamnoB 4

Jormymenst 6ojee 0HOM omMOKY Min Ooiee ABYX-TpeX HeTOYETOB.

6-10 OayutoB 3

3amaHue BBIIONHEHO HE NOIHOCTHIO. JlomyiieHsl rpyOble oUIHMOKY B BHIYMCICHHSIX.

1-5 GamoB 2

3amaHue He BEIIIOIHEHO.

0 6ayutoB

3amuTa mabopaTopHOM
paboTsI

JlaH MONTHBIA, pa3BepHYTHIN OTBET HA IOCTABJICHHBIN BOIPOC (BOMPOCH), TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBIAIONMIAsICS B CBOOOAHOM
OIIEPUPOBAHUN HOHSATHAMH, YMEHUH BbIIEINUTH IPUYHMHHO-CIICACTBEHHbIE CBA3U.
OOyyaronuiicst 1EMOHCTPUPYET TIIyOOKHE U MPOYHbIE 3HAHUSI MaTepHaja Mo 3a1aHHBIM
BOIIpOcaM J1a00opaTOpHON pabOThI, UCUEPIILIBAIOLIE U I10CIIEI0BATENBHO, TPAMOTHO U
JIOTHYECKH CTPOMHO €r0 U31araer

8-10 GaymtoB 5

JlaH NONHBIN, pa3BEePHYTHIA OTBET HA MOCTABJIEHHBIN BOIPOC (BOMPOCHI), IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUI 00 00bEKTE, T0KA3aTEIbHO PACKPHITH OCHOBHBIE
TIOJIO’KEHUS TUCIUIUIMHBL, B OTBETE MPOCIIEKHUBACTCS YeTKAsI CTPYKTYPa, JIOTUYeCcKas
MOCJIEI0BATENILHOCTD, OTPAXKAIOIIAs CYITHOCTh PACKPBIBAEMbIX HOHSITHH, TEOPHH,
sBieHni. OOy4aromuiics TBEpO 3HAeT MaTepUall IO 331aHHBIM BOIPOCaM, IPaMOTHO H
MOCJIEZIOBATENBHO €T0 U3JIaraeT, HO JOMYCKAeT HECYIIECTBEHHbIE HETOYHOCTH B
OIIpEICIICHUSIX.

5-7 6aiuioB 4

JlaH MOJIHBINA, HO HEAOCTATOYHO MOCIIEAOBATENBHBIN OTBET HA TIOCTaBJIEHHBIH BOIIPOC
(BOIIPOCHI), HO TIPH ATOM MTOKA3aHO YMEHHUE BBIACIUTH IPUUUHHO-CIIEICTBEHHBIE CBS3H.
OTBeT NOTHYEH U M3JI0KEH B TepMUHAX Hayku. OOyJaronuiics BaJeeT 3HaHUIMHU
TOJIBKO 110 OCHOBHOMY MaTepHaily, HO HE 3HAaeT OT/AENbHBIX JeTalell 1 0OCOOEHHOCTEH,
JIONTYCKaeT HETOYHOCTHU M UCTIBITHIBAET 3aTPYAHEHUS ¢ GOPMYIHUPOBKOH ONpEeSICHUN.

2-4 6aiuioB 3
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HaumeHoBanne
OLICHOYHOI0 IIkajubl OHeHUBAHUS
CpeficTea Kpurepun oueHuBaHus
(KOHTPOJILHO-
100-6anabHas [aTudanabHas
OHEHOHOrO cucrema CuCTeMa
MepOonpHUATHS)

JlaH HEeTONMHBIN OTBET, MPEICTABISIOMINI cO00H pa3po3HEHHbIE 3HAHUSI [0 TEME BOIIPOCa 1 6ann 2
C CyILECTBEHHBIMH OIIMOKaMU B onpenesneHusx. [IpucyTcTByoT pparMeHTapHOCTb,
HEJIOTUYHOCTh U3J10KeHUs1. O0y4aroLiicsi He OCO3HAET CBA3b JAHHOTO NOHATHSA,
TEOPHH, SIBJIICHUSI C IPYTUMH OOBEKTaMU TUCHMIUTHHBL. OTCYTCTBYIOT BBIBOJIBI,
KOHKpPETH3alMs ¥ JOKa3aTeIbHOCTh H3NI0XKeHUs. Peub HerpaMoTHas. JlonoTHUTEbHEIE
1 YTOYHSIOIIME BOMPOCH! PETNIOAaBaTeNsl He NPUBOIAT K KOPPEKIHUU OTBETa
o0yyJaromerocs He TOJIbKO Ha ITOCTaBJICHHBIM BOIPOC, HO U Ha APYTHe BOPOCHI
J1a00paTOpHO PaboTHI.
He nomy4ensl 0TBETHI 10 BonpocaM 1abopaTopHOM paboTHI. 0 6amoB
He mpuauMan ygactus B 3aIUTe Ja0OPaTOPHBIX PadoT. 0 6amroB

KonTponbnas pabora OOyyvaromuiicss IEeMOHCTPUPYET TPAMOTHOE PeIlieHNe BCEX 3a/1a4, NCTIOIb30BaHHe 8-10 6amroB 5
MPaBUIBHBIX METOJI0B U (POPMYJI [T PELICHUS IPU HE3HAYUTENBHBIX BEIYACIUTEIHHBIX
MOTPEITHOCTAX (apruPMEeTHISCKUX ONTHOKaX);
[IponemMoHCTpHUPOBaHO UCIIOIB30BAaHHUE MTPABUIIBHBIX METOIOB M (JOPMYIT IIPH PEIICHUN 5-7 6anmoB 4
3a/1a4d IPH HAJTWIUH CYIIECTBEHHBIX OMMMUOOK B 1-2 U3 HUX;
OOyuaronuiicst UCTIONIB3YET BEPHBIE METOJIBI PEIICHHUS], HO IPABUIILHBIC OTBETHI B 2-4 GamnoB 3
OOJIBIIMHCTBE cITy4yaeB (B TOM YHCIIE M3-32 ApU(METHIECKUX OMUOOK) OTCYTCTBYIOT;
OOyuaromuMcst HCIOIb30BaHblI HEBEPHBIE METO/IBI PELICHUS], OTCYTCTBYIOT BEpHbIE 0-1 6annos 2
OTBETHI.

5.3. IIpomexyTouHas aTTecTauus:

DopMa NPOMeKYTOYHOH THIOBbIE KOHTPOJIbHbIE 32IaHUSI U MHbIE MATEPUATIbI DopmupyemMasi KOMIETEHIHSA
aTTecTalMl JJisl IPOBe/IEHNs] MPOMEKYTOYHOM aTTeCTAIMHU:
DK3aMeH: JK3aMeHAHMOHHBIH OuJteT Ne 1 VK-1:
B YCTHOH (popme 1o Omiieram 1.Bsiskocth kuakocteil (razos) Omnpenenenue, pasMepHocTh, auHamudeckas u | UA-YK-1.5
KMHEMaTH4ecKas BSA3KOCThb, TEKY4YECTh OINK-1:
WU-OIK-1.3

2.21BI/I)KGHI/IC KHIKOCTH, I'a3a. Twuner ABHKCHUSA, PEXKUM ABHUKCHUA.

3.Atmocdeproe naBneHue paBHoe 740MMp, YpaBHOBEIIMBACTCS CTOJOOM BOJBI
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Beicotoir 10,2 M. KakoBa Oymer BbicoTa cTonbOa OeH307a, YPaBHOBEIIMBAOIIAS
armocgepHoe aasnenue. Ilnotrocts Bogsl 1000kr/Mm>, 6enzona 879kr/m?

OK3aMeHAIMOHHBIH OuaeT Ne 2
1. OcHOBHOE ypaBHEHHE THAPOCTATHKH (C OOBICHEHUEM).
2.ITopurHeBbIe HACOCHI MPOCTOTO M ABOWHOTO JeiicTBus. CXeMa U MPUHIUIT pabOThI
HAcoca MPOCTOro JCHCTBUS.
3. OmpenenuTh XapakTep JBH)KCHHUS ra3a Io Ta30MPOBOAY KBAJAPATHOTO CEUYCHUS CO
croponoro 0,2M. CkopocTs aBmxenus 12m/c, miotHocts raza 0,95kr/m?, Baskocts 0,016
103 Ta c.

JK3aMeHAUOHHBII Ouiter Ne 3

1. IloctanoBka rugpoarHaMudeckoi 3aaaun. Cynepro3uys.

2. Ilokazarenu, 1Mo KOTOPEIM MOAOUpaeTcs HacocC.

3. JlaBrieHue Haj ypOBHEM CBOOOTHOW MOBEPXHOCTHU JKHIKOCTH B 3aKPBITOM COCYE
pasro 0,12xr/cm? . AtmocdepHoe naBienue 744mmy, ONpeneauTh Ha Kakoi riyOuHe OT
CBOOOJHON TOBEPXHOCTU >KUIKOCTH JIaBICHHUE B HEH CTAaHET PaBHBIM aTMOC(HEPHOMY.
ITnotHOCTS )umkocTh 1150KT/M>.

JK3aMeHALHOHHBI Oujier Ne 4
1. [ToBepxHOCTHOE HATSDKEHNE. DUBNYECKUN CMBICII, Pa3MEPHOCTb.
2. Ilorepsinublil Hanop. PacueT norepsiHHOrO Hamopa.
3. Haiitu nuamerp rasompoBoja Uil NepeKadMBaHHUA BOJOPOJa, CKOPOCTH Ta3a
30m/c, amuua TpyObl 1000Mm. Ilamenue napieHust 3a cueT cuil TpeHUS AP= 110MM sopu
[InotHOCTH Tasza 0,0825kr/M?, kodddunuent tpenus A=0,03

JK3aMeHALUOHHBIH OuiteT Ne 5
1. l'mmpocrarnueckoe nasienue. PasmepHocts. [Ipubops! amst 3amepa gaBieHM.
2.YpaBHeHHE HEPA3PHIBHOCTH MOTOKA (C OOBICHEHHEM).
3. TpyOompoBoa cocTOUT U3 3-X y4YacTKOB, AWAMETP MEPBOTO 25X2 MM, BTOPOTO
38x2,5MMm, Tpethero 25x2,5mMm. IlpousBoauTensHOCTh TpybompoBoma  1700m/gac.
Onpenennuts CKOPOCTh ABMKEHHUS Ha KAKIAOM yYacTKe IPH YCTAaHOBUBIIIEMCS MTOTOKE.
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5.4. Kpurepuu, mKaabl OLEHUBAaHUS IPOMEKYTOUYHOM aTTecTalluy y4eOHOU JUCIUIUIUHBIL:

dDopmMa IPOMeKYyTOYHOM
aTTecTauuu

HanmeHoBaHHE OLIEHOYHOTI'O
cpeacTBa

Kpurepun onennBanns

IIxaabl olleHUBAHUS

100-0ans1pHast
cucremMa

IIaTuéanaLHas
cucTeMa

JK3aMeH:

B yCTHOH (popme o Omretam.
Pacnpenesnenue 6aioB mo Bonpocam
Ounera:

1-# Bompoc: 0 — 12 6ammoB

2-# Bompoc: 0 — 12 Gammos

3-ii Bompoc: 0 — 6 OamioB

OO6yyvarommuiics:

—  JIEMOHCTPHUpYET 3HaHUS OTJIMYAIOLINECs TTyOuHOH
COJEeP)KaTEeNbHOCTHIO, AAET MOJIHBIN NCUEPIBIBAIOIINI OTBET, KaK Ha
OCHOBHBIE BOTIPOCHI OWIeTa, TaK M Ha JONOJHUTENBHBIE,

—  cBOOOAHO BaJ€eT HAYYHBIMU IMOHITUSMH, BEAET IUAJIOT U BCTYIAET B
JICKYCCHIO;

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

—  JIOTHYHO U JI0KA3aTEeNbHO PACKPBIBACT MPOOIEMY, IPEATI0KEHHYIO B
ounere;

OTBeT HE COMEPKUT (PAKTHUECKUX OIMMNOOK U XapaKTepU3yeTCs TIIyOHHOM,
MOJTHOTOM, YBEPEHHOCTHIO CYXKICHUH, HIUTIOCTPUPYETCS IPUMEPAMH, B TOM
YHciie 13 COOCTBEHHOM MPaKTHKH.

24-30 OaitoB

5

OOyyaromuics:

—  IOKa3BIBAET JOCTATOYHOE 3HAHHE yUeOHOT0 MaTepuaja, HO JTOIMycKaeT
HECYIIECTBEHHbBIC (DaKTHIECKUE OIIMOKH, KOTOPbIE CITOCOOCH MCIPABHUTh
CaMOCTOSITEIBHO, OJ1aroiapst HaBOASAIIEMY BOIIPOCY;

—  HEJOCTAaTOYHO PacKphITa MPOobIIeMa 1Mo OJHOMY U3 BOIPOCOB OMIIETa;
—  HEJOCTATOYHO JIOTHYHO MTOCTPOEHO U3JI0KEHHE BOIIPOCA;

B oTBeTe packpsITO, B OCHOBHOM, COJIEpKaHNe OMITETa, MMEIOTCS
HETOYHOCTH ITPU OTBETE Ha JOTOJHHUTEIILHBIE BOMPOCHI.

12-23 Gamios

OOyuatomuics:

—  TIOKa3bIBaeT 3HaHMA (PparMEHTAPHOTO XapakTepa, KOTOphIe
OTJIMYAIOTCS IOBEPXHOCTHOCTBIO U MAJIOH COAEPIKATENbHOCTBIO, IOITyCKaeT
(dakTHueckue rpyoble OMMOKHY;

—  He MOXEeT 000CHOBATh 3aKOHOMEPHOCTH M MPHUHIIUIIBI, OOBSICHUTD
(hakThl, HApyIIEHa JOTUKA M3JI0KEHHS, OTCYTCTBYET OCMBICIIEHHOCTb

6-11 6aiutoB
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DopMa IPOMEKYTOUHOM

IMIxajsl olleHUBaAHUS

aTTecTanuu
HaumeHoBaHNe OLIEHOYHOT 0 REME EEHIOHE 100-6 sTud
aAJlJIbHas1 ATHOAIJIBHAsA
CpelICTBa CUCTEeMa CuCTeMa

MPECTaBISIEMOT0 MaTepHaa, MPEJICTABICHUS O MEKIPEMETHBIX CBSI3SIX

ciaobie.

Coneprxanune OuieTa packphITo ¢i1abo, UMEIOTCS HETOYHOCTH TIPH OTBETE

Ha OCHOBHBIE H JIOTIOJTHUTEIHHBIE BOIPOCHI OMJIETa, OTBET HOCHT

PENPOYKTUBHBIN XapakTep.

OOyuaroiuiicsi, 0OHapYKUBAET CYIIECTBESHHBIC MPOOENBI B 3HAHHUSIX 0 -5 6amnos 2

OCHOBHOT'0 y4eOHOTO MaTepuana, IoMmycKaeT MPUHIUIHATBHBIE OLTHOKH
IIPU OTBETE Ha BOIPOCHIL.

Ha Gomnbiryro 4acTh TOMOTHATENBHBIX BOIPOCOB 0 COJEPKAHUIO SK3aMeHa
3aTpyHSETCS JaTh OTBET WM HE Ia€T BEPHBIX OTBETOB.
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM

aTTCCTAallhH.

OneHka no JUCHUILIMHE BBICTABIISAETCS 00yUaroneMycs ¢ yYETOM pe3yJIbTaTOB TEKYLIEeH 1

HpOMeX(YTOHHOﬁ aTTcCTallu.

dopma KOHTPOJIS 100-6anabpHas cucrema [aTudannbHas cucrema
Texynui KOHTPOJIb:
- 3a1UTa Ja00paTOPHBIX PadOT (TEMBI 0 - 10 GammoB 2-5
1.1)
- 3amuTa 1a00paTOPHBIX PabOT (TEMBI 0 - 10 6amos 2-5
1.2)
- HHAMBUIYAJIbHOE JOMAIIIHEE 3a/IaHUE 0 - 20 GaoB 2-5
- KOHTpOJIbHas paboTta (pasmen |) 0 - 10 GammoB 2-5
- KOHTpOJIbHAs padoTa (pasnen |) 0 - 10 6annos 2-5
- KOHTpOJIbHAs padboTa (pasmen I1) 0 - 10 6amtoB 2-5
[IpomexxyTouHas aTTecTanus 0 - 30 6amos OTIIUIHO
9K3aMeH XOPOIIO
HToro 3a cemecTp 0 - 100 6amnos YAOBJIETBOPHUTEIHHO
(TuaporazonuHaMHKa) HEY/IOBJICTBOPHUTEIHHO
9K3aMeH

[Tosy4eHHBI COBOKYIHBIN pe3ysIbTaT KOHBEPTUPYETCS B MATUOAIILHYIO CUCTEMY OLIEHOK B

COOTBCTCTBHUHU C Ta6J'II/II_[CI711

100-0ajs1bHAsA cHCcTEMA NATHOALILHAA CHCTEMa
IK3aMeH
OTJIIUYHO
85 — 100 6amnoB

XOPOLIO

65 — 8461108 p

OBJIETBOPUTEIHLHO
41-64 Gamios A p
0 — 406ammoB HEYJIOBJIETBOPUTEIEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzamust mporpamMmbl - TIpeycMaTpuUBaeT HUCIOJNb30BaHWE B TIpoliecce OoOydeHus

(S (591474:0)11150,€ 06pa3OBaTeJ'IBHBIX TEXHOJIOTHI:
- HpO6J’I€MHa$I JICKIIHA,

- pa3z00p KOHKPETHBIX CUTYaIIUN;
- MpernojaBaHue TUCIUTUIMHBI

B OpME KYpCOB COCTaBJICHHBIX Ha OCHOBC
2

PE3YJIbTATOB HAYYHBIX HCCHCHOB&HHﬁ, B TOM 4YHCIIC C y‘-IéTOM PEruOHaJIbHBIX 0coOeHHOCTEH
HpO(I)CCCHOHaHLHOﬁ ACATCIIbBHOCTH BBIITYCKHUKOB U HOTpC6HOCTCﬁ pa60T0,Z[aTCJICI>'I;

- IIOHUCK U o6pa60TKa I/IH(bOpMaI_II/II/I C UCIIOJIb30BAHHUEM CCTU I/IHTCpHCT;

- MPUMCHCHUC DJICKTPOHHOT'O O6y‘{CHI/I$I;

- IIpOCMOTP y‘{e6HBIX (I)I/IJ'IBMOB C UX MOCJICAYIOIIUM aHAJIU30M;

- HCIIOJIb30OBAHHUEC Ha JICKOUOHHBIX 3aHATUAX BHUIACOMATCPHUAIIOB W  HAIJISAJIHBIX

IIOCOOUH;

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

[IpakTnueckasi IOArOTOBKA B paMKax y4eOHOW AMCLMILIMHBI PEAIU3yeTcs PU MPOBEAECHUN
MPAKTUUYECKUX 3aHATHH, JIaOOpAaTOPHBIX PaboT, MpeayCcMaTPUBAIOIINX y4acTHE 00YyYaroIUXCs
B BBINOJHEHUH OTJEIBHBIX JJIEMEHTOB PaboOT, CBSA3aHHBIX C Oyaymied mpodeccuoHanbHOM
JIeSITeJIbHOCTBIO.

[IpoBogsTCsl OTHENbHBIE 3aHATHS JIEKUUOHHOIO THIMA, KOTOPBIE IPELyCMAaTPUBAIOT
nepenady y4eOHON MHGOpMaLUU 00ydYarOlIUMCs, KOTOpash HeoOXoauMa i MOCJIEeAYIOIIEro
BBITIOJTHEHUS PAKTUYECKON PabOTHI.

8. OPT'AHU3ALIUA OBPA3OBATEJIBHOI'O TIPOUHECCA JJIs JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31OPOBbsA

IIpu  oOyueHunm  JuIl C  OrPAaHUYCHHBIMH  BO3MOXKHOCTSAMHM  370pPOBbS U
MHBAJIMIOBUCIIONB3YIOTCS TIOJXO/IbI, CITIOCOOCTBYIOIINE CO3/IaHMI0 Oe30apbepHoil 00pazoBaTeIbHOM
cpedbl: TEXHOJOrMM  JudQepeHIranud M HWHAUBUIYaJbHOIO  OOY4YeHHs, NPUMEHEHUE
COOTBETCTBYIOIIUX METOAMK IO paboTe ¢ MHBAIUIAMM, UCIIOJIb30BAHNUE CPEJCTB JAUCTAHIIMOHHOIO
oOIIeHus, MNpPOBEAECHUE JONOJHUTEIbHBIX MHAMBHUYAJIbHBIX KOHCYJIbTAlMH 10 H3yYaeMbIM
TEOPETUYECKUM BOMNpPOCAM M NPAKTHYECKUM 3aHATUSAM, OKa3aHUE IMOMOULIM IpPU IMOATOTOBKE K
IPOMEKYTOUHON aTTECTalUH.

[Tpu HeoOxommMocTu pabovas MporpamMma AUCHUIUIMHBI MOXKET OBITh aJanTHpPOBAaHA IS
obecrieyeHns 06pa3z0BaTEIbHOIO MPOLIECcCca JIMLAM C OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBBS, B
TOM YUCIIE Ul JUCTAHIIMOHHOTO 00YYEHHUS.

VY4yeOHblE U  KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUalbIIPEACTaBIIOTCS B (opMmax,
JOCTYIIHBIX JUTSI U3YYEHUS CTyIEHTaMU C OCOOBIMH 00pa30BaTEIbHBIMH MOTPEOHOCTAMHU C YIETOM
HO30JI0TMYECKHUX TPYII UHBAJIHJIOB!

JUis DOJArOTOBKM K OTBETY Ha MPAKTUYECKOM 3aHATUHU, CTYJEHTaM C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0pPOBbSI CpEIHEE BpPEMsl YBEJIMUMBAETCS 110 CPAaBHEHHUIO CO CPEIHUM BpEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JUIg CTYZIEHTOB C WHBAJIMJHOCTBIO WM C OIPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3/I0pOBBS
dbopMa TpoOBeAEHHS TEKyLIE M TNPOMEXKYTOYHOM aTTeCTallMd YCTAHABIMBACTCS C YYETOM
WH/IMBUYaIbHBIX ICUXO(U3UYECKHX 0COOEHHOCTEH (YCTHO, MUCBbMEHHO Ha Oymare, MUCbMEHHO Ha
KOMIIBIOTEPE, B (hOpME TECTUPOBAHUS U T.I1.).

IIpoMexyTouHas arrecTanus MO0 AUCLUIUIMHE MOXET IPOBOAMUTHCA B HECKOJIBKO JTaIlOB B
dopMe pyOeKHOrO0 KOHTPOJIS MO 3aBEPLICHUI0 M3Y4YEHHUS OTAEIbHBIX TeM JUCHUILIMHBLIIpu
HEOOXOIMMOCTH CTYJEHTY IMpPEIOCTaBISIETCS JOMOJHUTEIbHOE BpeMs Ul MOATOTOBKM OTBETa Ha
3aueTe WM IK3aMEHe.

JUig OoCyIIecTBICHMs] NPOLEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOYHOU
aTTecTaudy OOyyaroluxcs CO3Jar0TCs, MNP HEOOXOIUMOCTH, (OHIBI OIEHOYHBIX CPENCTB,
aJaNTUPOBAHHBIE JJIs JIUL] C OTPAHUYEHHBIMHA BO3MOXHOCTSIMHU 3/10POBbsI U IIO3BOJISIOLINE OLIEHUTh
JOCTHKEHHE MMM 3alUIAaHUPOBAHHBIX B OCHOBHOHM 0Opa30BaTeIbHOW MpOrpaMMe pe3ysbTaToB
o0yuyeHHsI U YpOBEHb C(OPMHPOBAHHOCTH BCEX KOMIETEHIUH, 3asBJIEHHBIX B 00pazoBaTeIbHOMN
porpamme.

9. MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJINHBI

XapakTeprucTUKa MaTepHaTbHO-TEXHUUECKOTO OO0eCreueHusl JUCIUIUIMHBI COCTABIISETCS B
cootBetcTBUH ¢ TpeboBanusimu ®I'OC BO.

MatepuranbHO-TEXHUYECKOE OOecreueHne AUCHUILTUHBI TPU 00yYEeHUU C HCIOJIb30BAHUEM
TPaIUIIMOHHBIX TEXHOJIOTHIA 00yUeHHUS.
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HaumeHoBaHue y4eOHBIX ayIUTOPHUIA, 1a0opaTopui,
MAacTepPCKuX, 0M0JIM0TeK, CIOPT3aJ10B, IOMeILeHU
JJIS1 XpaHEeHHsI M MPOPUIAKTHYECKOTO
00cayKUBAHUSA Y4eOHOT0 000PYAOBAHMS U T.II.

OcHaleHHOCTh y4eOHbIX AyAUTOPHU, 1a0opaTopuii,
MacCTepPCKUX, OM0JIMO0TeK, CHOPTUBHBIX 32J10B,
TOMelleHMil VIS XpaHEeHHUs ¥ NPOPUIAKTHYECKOT O
00CJIyKMBAHHS Y4e0HOr0 000py10BaHuS U T.II.

119071, r. MockBa, lonckas yauua, 1om 39, crpoenue 4

ayIUTOPHUH JUTSI IPOBEICHUS 3aHITHN JIEKITHOHHOTO
THIIA

KOMIUIEKT yaeOHOH Mebenm,

TEXHUYECKUE CPEICTBA O0YUCHHUS, CITy>KaIINe JUIS
npeacTaBiIeHus yueOHo# nHPopMauy OONbIION
ayIUTOPHU:

— HOYTOYK;

— TIPOEKTOp,

— 9KpaH,

— MapKepHas JI0cKa

AyAUTOPHUH JIJISl IPOBEICHUS 3aHATUN
CEMUHAPCKOT0 TUIIA, TPYIIIOBBIX U
WHIWBHTy ATbHBIX KOHCYIJIBTAINH, TEKYIIETO
KOHTPOJIA ¥ TIPOMEKYTOYHOH aTTeCTalnu

KOMILJIEKT y4eOHoi Mebenuy,

TEXHUYECKUE CPEICTBA O0YUCHHUS, CITy>KaIINe JUIS

MpecTaBieHus yueOHoi nahopmarui 00IbIIOiN

ayIUTOPHU:

— HOYTOYK,

— TIPOEKTOpP,

— MapKepHas J10CKa,

— Ha0OpPBI AEMOHCTPAIIIOHHOTO 000pyIOBaHUS H
y4eOHO-HATJISAAHBIX TOCOOHH, 00SCTIICUNBAIOIINX
TEeMaTHYECKHE WILTIOCTPAINH, COOTBETCTBYIOIIHE
paboueii mporpamMMe TUCIUIUIHHBL.

ayJIUTOPHUH TSI TPOBECHUS J1a00paTOPHBIX
3aHATHH, TPYIIIOBBIX U HHANBUAYATBHBIX
KOHCYJbTALINI

KOMILIEKT y4eOHoH Mebenuy,

TEXHUYECKUE CPEJICTBA O0YUCHUS, CITy>KaIINE JUIS
MpeicTaBiIeHus yueOHo# nHhopMauu 0OIbIION
ayIUTOPHU:

- skpan nepenocHoit ClassicSolutionLibra 180x180, -
npoekrop BenQMXS511 9H.J3R77.33
O6opynoBanus (CTEH/IBI) TSI POBEICHUS
J1a00PaTOPHBIX padoT 1o ['uaporazoauHaMuke

119071, 2. Mockea, Manwuii Kanyscckuii nepeynok, oom 2, cmpoenue 6

YUTAJILHBIA 3aJ1 OMOJIMOTEKH:

— KOMIIBIOTEpHAA TCXHHUKA,
ITOAKJIYCHHEC K CCTH «I/IHTepHeT»

MaTepHaano-TeXHqucxoe obecrneucHue yqe6H0171 JUCIHUITIIMHBI

npu  oOydeHuu C

HCIIOJIb30BAHHUEM JJICKTPOHHOI'O 06yqu1/I${ N JTUCTAaHIIMOHHBIX O6pa3OBaT€J'II)HI>IX TEXHOJIOTHIA.

Heo0xoanmoe o6opynoBanne IMapameTpsl

TexHuueckune Tpeﬁosamm

[lepconanbHblii kKoMIblOTep/ | Be6-Opaysep

Bepcust nporpaMmMHOT0 00ecriedeHns: He HIDKE:

HOYTOYK/IIJTAHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Anpexc.bpaysep 19.3
MHUKPO(]OH, OnepallioHHas CUCTEMa Bepcus nporpaMMHOTo 00eciedeHust He
IUHAMUKH, arxe:Windows 7, macOS 10.12 «Sierray,
JIOCTYT B ceTh MIHTEpHET Linux

Be06-kamepa 640x480, 15 xampos/c

Muxkpodon m000it

JuHaMuky (KOJOHKM MK | JTFO0bIe

HAaYIITHUKH)

Certb (MHTEpHET)

[locrostHHast ckopocTh He MeHee 192 kbut/c
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TexHnomnornueckoe  oOecrieueHUEe  peanu3alMi  MPOTrpamMMbl  OCYLIECTBISETCS  C
UCTIOJIb30BAaHUEM  DJIEMEHTOB  3JEKTPOHHOM  MH(OPMALMOHHO-00pa30BaTENbHON  Cpelbl
YHUBEPCUTETA.
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10. YYEBHO-METOJNYECKOE N THOOPMALIMOHHOE OBECIIEYUEHUE YUYEBHOM JUCHUITJIMHBI/YYEBHOI'O
MOAYJIA
Bua uznanus Anpec caiita 9bC KoanyecTBo
Ne Ton HMJIM DJIEKTPOHHOI0 pecypca JK3eMILISIPOB B
ABTOP(BI) HaumeHnoBanue u3ganus (yueOHuk, YII, HN3nareancTBO o
n/m MII u ) N3AAHNA (3Ganonnsaemcs 01 U30aHUIL 8 OubaIuoTEKE
Ap- 91eKMPOHHOM 6UOe) Yuupepcurera
10.1 OcHoBHas IUTEpaTypa, B TOM YHCIIE DICKTPOHHBIC U3TaHU
1. Tropun M.IL, | IlpakTukym o M.: PI'Y um. A. H. €)5(0[®
YII 2017
Bbopoauna E.C. THUJIPOra3oIMHAMHUKE Koceiruna
2. Tropun ML.IL., | 'moporazogmHAMHKA. M.: PI'Y um. A. H. 210C
YII 2018
boponuna E.C. [Tpaktuxym. Yactp 2 Koceiruna
3. CanteikoBa B.C., R — 10
Amapymkuaa MLA., N M.: PI'Y um. A. H.
Hosukosa T.A., Epggf;;blﬁ JlaGopatopHbiii v Kockiruna 2023
IHuanaaze M.3. P yM-
4, 3axapoBa AA, 85
Bbaxmuena JLT., | IIpoueccol _ M ammaparel VIl AKazeMust 2006
Konnaypos B.I1., | XuMUYECKOU TEXHOJIOTUH
CantsikoBa B.C.
5. [Ipumepsr u 3a1aun 10 2006 2
[TaBnos K.®.u np. xypey TIAXT. VII AnpsaC 1987 64
6. OcHOBHBIE  TIpOLIECCHI  H 60
A.I'. Kacatkun anmnapaTsl XUMHYECKOM VYueOHuk AnpsaC 2005
TEXHOJIOTHH
7. ) https://znanium.com/catalog/docu
A.A. Kynunos I'muaporazonunaMuka VII M.: UHOPA-M 2015 ment?id=288098
10.2 JlomomHUTEIBHAS JIATEPATYPa, B TOM YHCIIC DIEKTPOHHBIC H3TaAHMS
1. IMuppapnuka u 29K3.
AJIL He#nax TUAPONTHEBMONPUBOI. OCHOBBI VII Crepeotun 2005
MEXaHMKH YKUJIKOCTH M rasa.
2. M.: U] ®OPYM: http://znanium.com/bookread2.ph
b.B. Yxun l'unpasnuka VII HUIL{ THOPA-M 2014 0?7b00k=450853
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10.3 MeToanveckue MaTepraibl (YKa3aHHsl, pPEKOMEHIAINH [0 OCBOSHHIO JUCIUILTHHBI (Moayist) aBTopoB PI'Y M. A. H. Kockirnna)

1. CantreixoBa B.C., 53K3.01011.
3axapoBa A.A., MexaHHKa )KHIKOCTH U I'a30B MY M..PUO MI'VAT 2015 193k3.
ITammu A.B. Kadeapa
2. CantreikoBa B.C., ' P —
§:§$ﬁ:‘a liI 1;[” I'maporazonunaMuka MY M.:PUO MT'YAT 2013 http./lznirgg&.ﬁgznégg g g read2.ph 239K3.
Anekcannpos. B.1. Kadenpa
3. baxumesa JL.T., IIporecchl U amnmapartbl
3axapoBa A.A.. HMIYCCKOM TeX HOTOMH 59K3.010uI.
IToTopKUHCKHIA TupassiKa 1 ’ MII UL MI'YAT 2007 159K3.
N.B., CanthikoBa kadenpa
B.C. THIPOITHEBMONIPHBO/T
4, [ToTopxuHCKHT Ammaparypa 59K3.010uI.
N.B., 3axapoBa THAPOMEXaHMIECKHIX MY UL MI'YAT 2005 125Kk3.
AA. MTPOIIECCOB kadenpa
5. ITporiecchl U anmaparsi
g;i:ll;g?;a AHA'T" 3amuThl X T. MeToanyeckue o) _ Ibooktead2.on
o yKa3aHus K pacyeTy ) ttp://znanium.com/bookread2.p
gOTOpKHHCKHH 1. IIOMAIIHUX 3ananuil «Pacyer MY M.: MU MIYAT 2007 p?book=464530
C‘a,JITBIKOBa B.C. TPYOONpOBOMHOi ceTH 1
o100 Hacoca »
6. Canrteixosa B.C., 53K3.010171.
3axapoBa A.A., MexaHuKka KUIKOCTH U Ta30B MYy M.:PUO MT'YAT 2015 193Kk3.
[Tarmua A.B. kadenpa
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HH(OPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
unpodeccruoHanbHble 0a3bl TaHHBIX:

Ne nnn

DJIeKTPOHHBbIE yieOHbIe U31aHNs, IJIEKTPOHHbIE 00pa3oBaTelbHbIE PeCypchl

«Znanium.com» Hay4HO-U3AaTeNbCKoro nentpa « udpa-M»
http://znanium.com/

Onekrpornsie m3manms «PI'Y wmm. A.H. Koceirmaa» nHa miatdpopme OBC «Znanium.comy
http://znanium.com/

000 «MBUC» https://dlib.eastview.com (371€KTpOHHBIE BEPCUU NEPUOTUUECKUX U3IaHUI
000 «MBUCy)

Web of Science http://webofknowledge.com/ (oOmmpHast MexTyHapOIHAs YHUBEpCATbHAs
pedeparuBHas 6a3a JaHHBIX)

Scopus https://www.scopus.com (MexXyHapOIHasi YyHUBEpCaIbHas pedepaTuBHas 0a3a NaHHBIX,
uHIeKcupyomas 6osee 21 ThiC. HAUMEHOBaHUH HAyYHO-TEXHUYECKUX, TYMAHUTAPHBIX U
MEINIMHCKHX JKyPHAIOB, MaTepralioB KoH(pepernuit mpumepHo 5000 MexmyHapOIHBIX
W3/1aTEILCTB)

Springer Nature http://www.springernature.com/gp/librarians (MexayHapoHas
U3/IaTeNbCKass KOMITAHHS, CTICIHATM3UPYIONIasics Ha N3JIaHUU aKaJJIeMHUYCCKHUX KYPHAIOB U KHUT
M0 €CTECTBCHHOHAYYHBIM HATPABJICHUSIM)

«IBC FOPAUT»www.biblio-online.ru

O npenocTaBiIeHUH A0CTyIA K HHPpopManmoHHo-aHamuTrueckoit cucteme SCIENCE INDEX
(BKJIFOUEHHOTO B HAay4HbIH MHpOpMaImMoHHbIi pecypc elibrary.ru) https://www.elibrary.ru/

9BC «JIamw» http://www.e.lanbook.com/

10.

00O «HammmonanpHast anekrponnas oubiarorexay (HOB) http://H36.pd/
Jlorosop Ne 101/H9B/0486 — ot 21.09.2018 .

11.

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU http://www.elibrary.ru/
JInuensnonnoe cormamenue Ne 8076 ot 20.02.2013 r.

12.

HOSHUKOH http://www.neicon.ru/ Cornamenne NoJIC-884-2013 or18.10.2013 r

IIpodeccnonanbHbie 6a3bl JAHHBIX, HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

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

\Web of Science http://webofknowledge.com/

CyOnuuen3nonsbsiii goroBop Ne wos/917 Ha 06e3B0o3Me3AHOE OKa3zaHHE YCIyr OT
02.04.2018 .

Scopus http://www. Scopus.com/
Cy6munen3uonnsbiii JloroBop Ne Scopus /917 ot 09.01.2018 r.

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

[Tnarpopma Springer Link: https://rd.springer.com/

[Tnardopma Nature: https://www.nature.com/

bazanannbpix Springer Materials: http://materials.springer.com/
bazananubix Springer Protocols: http://www.springerprotocols.com/
basa nanaeix zbMath: https://zbmath.org/

ba3za mannbix Nano: http://nano.nature.com/

Cy06auuen3noHHbIi joroBopNe Springer/41 ot 25 nexabpst 2017 1.

http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX JIEKTPOHHBIX IMyOIMKAIMI HAYYHBIX CTATEl 110
bu3nke, MaTeMaTHKe, HHPOpMaTHKE

http://www.garant.ru/ - Cnpasouno-npaBoBas cucrema (CIIC) «["apaHT», KOMIUIEKCHAsi TIpaBOBast

Mo JIep>KKa NoJib30Baresiel no 3akoHoaaTenbeTBy Poccuiickoit @epepanuu

http://www.gks.ru/wps/wcm/connect/rosstat _main/rosstat/ru/statistics/databases/ -6a3s1 nanHbBIX Ha

Ennnom MHtepHer-noprane Poccrara



http://znanium.com/
http://znanium.com/
https://dlib.eastview.com/
http://webofknowledge.com/
https://www.scopus.com/
http://www.springernature.com/gp/librarians
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://webofknowledge.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/

HepequbucnOﬂwyemoeo
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11.2. TlepedeHb NpOrpaMMHOr0 OOECIIEUEHHUS

npozpamMmHo20

obecneyenusic

pexksusumamu

doxymenmoscocmasnsemcess coomeemcemauuclIpunoscenuemNe 2k OI1OI BO.

PexBHM3MTHI NOATBEPKAAIONIETO

Neni/m | IIporpaMmmMHoe odecriedeHHe
nokymenta/ CBo0OTHO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | xontpakrt Ne 18-2A-44-19 ot 20.05.2019
3. V-Ray mis 3Ds Max koHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions KoHTpakT Ne 18-9A-44-19 or 20.05.2019
5. WolframMathematica KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft VisualStudio KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CoreIDRAWGraphicsSuite 2018 KoHTpakT Ne 18-9A-44-19 or 20.05.2019
8. Mathcad KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
0. Matlab+Simulink KoHTpakT Ne 18-9A-44-19 or 20.05.2019.
10. Adobe Creative Cloud2018 all Apps (Photoshop, | kouTpakT 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,
Musewnap.)
11. SolidWorks koHTpakT Ne 18-DA-44-19 ot 20.05.2019
12. Rhinoceros koHTpakT Ne 18-DA-44-19 ot 20.05.2019
13. Simplify 3D koHTpakT Ne 18-DA-44-19 or 20.05.2019
14. FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. PinnacleStudio 18 Ultimate koHTpakT Ne 18-DA-44-19 or 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. ProjectExpert 7 Standart KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-OuHAHCH KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. AnsT-UHBECT KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [MporpaMma Juts oAroTOBKH TecToB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. Autodesk Auto CAD 2021 st yueOHBIX Horosop #110003456652 ot 18 dep. 2021
3aBeJICHUH, OAMUCKA K 0€CCPOUHOM JTHIICH3UN r.
Pacmipoctpansiercst CBOOOIHO [yist
AKKPEIMTOBAaHHBIX YUCOHBIX 3aBEICHUI
22. LibreOffice GNU Lesser General Public License | CBo6GoaHO pactpocTpaHsiemMoe
23. ScilabCeCILL (cBoboanas, coBmectumas ¢ GNU | CBoOoHO pacipocTpaHsieMoe
GPL v2)
24. Linux Ubuntu GNU GPL CB00OTHO pacmpoCTpaHIeMOe
25. FDS-SMV free and open-source software CB0OOIHO PaCIIPOCTPAHAEMOE
26. AnyLogic Personal Learning Edition CB0OOIHO pacmpocTpaHsieMoe
27. Helyx-OS GNU General Public License CB00OOIHO PaCIPOCTPAHAEMOE
28. OpenFoam v.4.0 GNU General Public License CBOOOIHO PaCIPOCTPaHIEMOE
29. DraftSight 2018 SP3 ABToHOMHAas OecriaTHas CB0O0OTHO pacrpocTpaHIeMoe
JIMIICH3HUS
30. GNU Octave GNU General Public License CB0O0GOIHO pacrpocTpaHsieMoe

NnOOMEEPHCOAIOUUX
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JUCT YUYETA OGHOBJIEHUI PABOYEM ITPOIr'PAMMBIYYEBHOM
JUCIUIVIMHBI/MOAY JIsA

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

Ne o rox XapakTep M3MeHeHUi1/00HOBIeHUI HOMeEp NMPOTOKOJIA
00HOBJICHHSA € YKa3aHMeM pasjeJia U 1aTa 3aceJaHus
PIIJ kadeapbl




