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1.  OBLUME CBEJIEHMS

VYuyebHas quctumminHa «[ maporazognHaMuKay U3ydaercs Ha BTOPOM U TPEThEeM Kypcax.
KypcoBas pabota/KypcoBoii IpoeKT — He MPeayCMOTPEH(a).

1.1. dopma NpOMeKyTOUYHON aTTECTALUN:

TpEeTUH Kypc - DK3aMEH.

1.2.  Mecro yuebHOU quctuIuimHbl B cTpykrype OITOII

YuebHast aucuuiuiiHa —'mapora3oJlMHaAMHMKAa OTHOCUTCS K  O0s3aTENIbHOM 4acTu
IPOTPaMMBI.

OcHOBO  [UIsI  OCBOGHHUS  JHUCLUUIUIMHBI  SBISIOTCS — pe3yabTaThl  OOyueHHs 110
NPEIIIECTBYOUINM JUCIUIUIMHAM U IPAKTUKAM:

- du3uka;

- X¥MHS HEOpraHUYeCKas;

- MareMaTHuecKuil aHainu3, MHTErpajibHble U AU depeHnnanbHble HCUUCICHUS;

— Tenno¢puzuka.

PesynbraTsl 00y4yeHus no yueOHOM JUCIUIUIMHE, UCTIONIB3YIOTCS IPU U3YUYEHHH CIIETYIOLINX
JUCLUIUIMH U MIPOX0KJICHHS TPAKTHK:

- TexHuueckass TEPMOJIUHAMUKA;

- TermmoMaccooOMeH;

- CucTeMbl OTOIUICHUS, BEHTWIALIUY ¥ KOHAULIMOHUPOBAHUS BO3/TyXa.

PesynbraTel OocBOEHUs y4yeOHOW AMCHUIUIMHBI B JaibHEHIIeM OyayT HCIOJIb30BaHbI IpPU
BBITOJIHEHUH BBITYCKHOW KBaTHU(PHUKAIIMOHHON paboTHI.

2.  UEJHU U ILIAHUPYEMBIE PE3VJILbTATHI OBYUEHMS 110
TUCIUATIIAHE

[enstmMu U3y4YeHUs TUCHUIUTHHBI «[ HIpora3oiMHaMuKay SBISIOTCS:

— (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS THIPOTa30IMHAMUKH;

— (opMUPOBaHUE CUCTEMBI 3HAHUN O 3aKOHAX MEXAHWKH KHJIKOCTH U Ta30B MPHU PEIICHUU
BOIPOCOB TEIJIOTEXHUKH;

— M3y4YEHHUE TEOPUH U MPAKTUYECKOTO MPUMEHEHHUS THAPOTa30MHAMHYECKUX TIPOIECCOB MPHU
00eCreYeHNHN TETIOTEXHUYECKUX MTPOIIECCOB;

—MpUOOpEeTeHHe WHTEepeca K HUCTOPUM  Pa3BUTUS H  JOCTH)KCHHSIM B o0yacTu
THJIPOTa30IMHUMUKH;

— pa3BUTHUE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcss B TPOILECCe HU3YYCHUS UCIUIUIMHBI; TPUOOPETEHHE COBPEMEHHBIX HAyYHBIX
B3TJISZIOB, UACH B X0/ paOOTHI ¢ pPa3IMYHBIMHA UCTOYHUKAMU WH(OPMALINK;

— WCMOJIb30BaHNE TIPU BHITIOJTHEHUH NMPAKTUIECKUX 33aJaHUH 1O THIPOTra30InHAMUKE METOI0B
CpaBHEHHs, OOOOIICHUs, CHUCTEMATH3allUU, BBISIBICHUS MPUYHMHHO-CICJACTBCHHBIX  CBS3CH,
(dbopMyJIMpOBaHKUE BHIBOJIOB JJIsi M3YyUCHHUS PA3IUYHBIX CTOPOH TEXHOJOTHYECKHX MPOIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIKUBATHCS B PO ECCHOHATBHOU cdepe.

— (dhopMupoBanne y o0ydaromuxcsi KOMIETEHIINH, YCTaHOBICHHBIX 00pa30BaTeIbHOM
nporpammoii B coorserctBuu ¢ ®I'OC BO 1o gaHHON JUCHUILIUMHE.

PesynpTarom oOyueHuss mo y4ueOHOW MUCUUIUIMHE SIBISETCS OBIAJCHHE OOydYaromUMUCS
3HAHUSMH, YMEHUSMH, HABBIKAMU K ONBITOM JIEATEIHHOCTH, XapaKTEPU3YIOUIUMH MPOIIECC
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dbopMHpOBaHUS KOMIIETEHIMA U 00ECTeYMBAIONIUMH JOCTI)KEHUE IIJIAHUPYEMBIX pe3yJbTaToB
OCBOCHHUSA y4EOHOM JUCLIUIUINHBL

2.1.

cDOpMI/IpyeMLIC KOMIICTCHIIMHN, HTHANKATOPBI JOCTUIKCHUSA KOMHCTCHHHﬁ,

COOTHECEHHBIE C IUIAaHUPYEMBIMH PE3YJIbTATAMHU 00YUYEHUS 10 JUCIUIUINHE:

Kox u HauMeHOBaHHe

Kox u HauMeHOBaHHe

IInanupyemble pe3yJIbTaThl 00y4eHUs!

WHIUKATOpPA
KOMIIeTEHIN U 10 JUCHUILINHE
JOCTHKEHHUs] KOMIIETeHIIMT
OIIK-3 HNJI-OIIK-3.2 — Ilpumensier MeTOABI MOAECTUPOBAHUS
Crioco0GeH mpuMeHSITh [IpumeHneHue TeopeTHIecKux TEXHUYECKUX OOBEKTOB U
COOTBETCTBYIOLIUN OCHOB (DU3MKH IPH PELICHUM TEXHOJIOTMYECKHUX MIPOLIECCOB C
(bp[gm(o- IPHUKIAIHBIX 3a1a9 HUCIIOJIb30BAHUEM CTAHIAPTHBIX MAKETOB.
MaTeMaTHYeCKUl HPOMBIINIICHHON — Hcnonp3yeT 3aKOHBI U1 OCHOBHBIE
anmapar, METOJIbI TEMIIOSHEPI€TUKH (hM3UKO-MaTeMaTHICCKUE MOJIEIH
b
AHAIN32 U MEXaHU3MOB JIBUXKEHUS KUIKOCTH.
— Ilpumenser
MOJCINPOBaHUAA, PUMEHSAECT METOABI IIPOBCICHUS
SKCIIEPUMEHTOB IO 33IaHHBIM METOJIMKaM
TEOPETUYECKOTO U .
¢ 00pabOTKOH U aHANTHN30M PE3YIBTATOB C
AKCIIEPUMEHTAIBHOTO .
KCIIOJIb30BAaHUEM OCHOBHBIX YPABHEHUI
WCCTICAOBAHUS IPU
TUAPOTAa30/IMHAMUKH, METOAOB UX
peleHuu .
pelieHus], MOHATUM, TUTIOTE3 U
po(heCcCUOHATBHBIX N
sanau JOMYLICHUM.
— HMMeeT nmpakTUYECKHiA OTBIT pacyera
THJIPABINYECKUX CETeH U BBIOOpa
00opyIoBaHMS.
OIIK-4 NJI-OIIK-4.1 — YnotpebmseT o6uIue HOHATHS, 3aKOHbI
Crnocoben Hcnonb3oBaHue OCHOBHBIX Y ypaBHCHHSI CTATUKH, KHHEMAaTUKU U
JIEMOHCTPUPOBATH 3aKOHOB JIBH)KCHHA )KUJAKOCTU U | TMHAMMKH JKUJIKOCTEH M I'a30B.

MMPUMCHCHUC OCHOBHBIX
CIOCOOOB MOTYYCHHUS,
npeoOpa3oBaHus,
TpaHCIIOpTa U
HUCIIOJIBb30BaHUA
TCIIJIOTHI B
TCINIOTCXHHUYCCKHUX
YCTaHOBKAax U CUCTCMaxX

rasa ajigd pacucToB
TCINIOTCXHUYCCKUX YCTAHOBOK U
CUCTEM

— Ilpumenser ocHOBHBIE (hU3NUECKHE
CBOICTBa peabHBIX KUAKOCTEHN U ra3os.,
HCIOJIb3YEMBIX B TEIUNIOTEXHUKE B
KauyeCTBE SHEPrO- M TEINIOHOCUTEIIEH,
TEXHOJIOTMYECKUX KOMIIOHEHTOB,
CMa304YHBIX M OXJAXKIAIOIINX KUAKOCTEN,
a TaKKe padOYMX TeNl B THEBMO- U
THIPOCUCTEMAX.

NA-OIIK-4.2

HcnonpzoBanue 3HaHUA
TeII0(QU3NIECKUX CBOMCTB
pabouux TeJ mpu pacuerax
TEIJIOTEXHUYECKUX YCTAHOBOK U
CUCTEM

— MHcnone3yeT METOIMKH pacyeTa u
MIPOEKTUPOBAHUS A€TANEH U Y3II0B
TEIUIOTEXHUYECKOro 000PYJAOBaHHS B
COOTBETCTBHHU C TEXHUUYECKUMHU 33JaHUAMU
1 UCTIOJIb30BAHNEM CTaHJAPTHBIX CPE/ICTB
aBTOMATH3aLUH TPOCKTUPOBAHUS C
y4eTOM 3HaHUH OCHOB TEOPUH
MOTPaHUYHOTO CJI0sI, OCOOCHHOCTEH
OTpeNETIeHNs YCUITNI, BOSHUKAIOLIUX MIPH
0OTEKaHWU TeN U JIp.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJINHBI

OOw1ast TpyA0EMKOCTh y4eOHOM AMCUUIUIMHBI IO y4eOHOMY IJIaHy COCTaBJISIET:

10 3204HOM (hopMme 00ydeHus — 5

3.e. 180 qac.




3.1. Crpykrypa yueOHO! AUCIUTIINHBI

Juts 00ydaromuxcs Mo BUAAM 3aHATHIA (3a0uHas popma o0ydeHus)

CTpyKTYypa H 00beM AUCHUILIHHBI

KonTakTHas ayiuTopHasi padora,

CamocrosTenbHasi padoTa
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3.2.  Crpykrypa yueOHOUH TUCIUTIIUHBI sl 00YUYAIOMUXCs 110 pa3zesiaM U TeMaM JUCIUILIUHEL: (3a049Hast opMa 0OyICHHsI)

IInanupyemsbie Buasb! yue6Hoii padoThI
(xoHTpOIMpYeMbIe) KonrakrHast paGora Buanl 1 popMBI KOHTPOJILHBIX
Dy g MEePONPHUATHIA, 00eCIeTnBAIOIIHE 110
Ocl?::(l-ll)l;l)ﬂ! HamnveHoBaHue pa31e/ioB, TeM; g g > § E COBOKYIHOCTH TeKYIIHil KOHTPOJIb
T BH/IbI CAMOCTOSITEILHOM paﬁOTl:I 00yuaruierocsi; ‘;ﬂ § § 2 § § § g o yCHeBaeMOCTEI, BKJIIOYasi KOHTPOJIb
R (opma(bl) IPOMEKYTOTHOM aTTeCTAMN = o E % o E o) CaMOCTOSITeJbHOI Pa0oTHI 00yIaI0LIErocs;
MHIHKATOPOB = g E SE £5 | g¢E ($OpPMBI IPOMEKYTOUHOT0 KOHTPOJISt
JOCTHIKEHHST g g = g€ £5 | 2¢ ycIeBaeMoCTH
KOMIIETEHLHI S ol S & FE | QA
BTOPOIl KYPC, JETHSISI CeCCHsl
OIIK-3: Pasnea I. OcHoBbI ruaporazoquHamMuki. 'mapocraruka. X X X X 100
NJ-OI1K-3.2 Tema 1.1 2 X DopMBbI TEKYIIETO0 KOHTPOJIS
OIIK-4: CaoiicTBa XUAKOCTEN U ra3oB. MeTOBI ONIpeeNneHus U o pazzgeny [:
HJI-OIIK-4.1 pacuera. Tabmuibl, HoMorpamMMbl. CBOWCTBA CMECEH. 1. koHTpONBHAS paboTa.
NJ-OI1K-4.2 Tema 1.2 2 X 2. 3amuTa 1a00paTOPHBIX PadoT.
I'mapocratnyeckoe nasnenue. Cucrema quddepeHunanbHbIX
ypaBHEeHHUH Diiniepa Ui COCTOSHUSI TOKOSI ra3a, XKHUJIKOCTH.
JlaGoparopHast padota Ne 1.1 2 X
Omnpenenenue MIOTHOCTH CMECEH JKUIKOCTEH
SKCHEPHUMEHTAIILHO M METOJIOM pacueTa.
JlaGoparopHast pabota Ne 1.2 2 X
Japnenue. Metoabl u mpruOOpPHI AJIsl €T0 H3MEPEHUSI.
HUTOI'O 3a 1eTHIOO ceccHIo, BTOPOl Kypc 4 4 100
TPeTHil KypC, 3SUMHSISI CeCCHs
OIIK-3: Pazpea I1. I'maponnnamuxa. X X X X 30 @opMBI TEKYLIETO KOHTPOJIS IO pasfeny
NA-OIIK-3.2 II:
OIIK-4: [Mpaktryeckoe 3ansrue Ne 2.1 2 1. KoHTpoInbHas pabora
W-OIIK-4.1 Pacuer kputepus PeiiHonb/ca, onpeeneHye xapakrepa 2. MHIMBHyaIbHOE JIOMANIHEE 3a/aHHE.
UJ-OlK-4.2 JBIDKEHHS )KUIKOCTH U rasa. Pacuer momHoro Hamopa B
TpyOonpoBoze.
OIIK-3: Paznen I11. /IByxMepHbIe TeueHUs HAeaAJIbLHON X X X X 31 @opMBI TEKYLIETO KOHTPOJIS IO pasfieny
NJI-OIIK-3.2 HECKUMAEMOM KUTKOCTH. III:
OIIK-4: 1. xoHTpONIBEHAS paboTa
NA-OIIK-4.1
NJ-OIIK-4.2




IInanupyemsbie Buasb! yue6Hoii padoThI
(koHTpOIMpYembIe) Kourakrnas padora Buanl 1 popMBI KOHTPOJILHBIX
Pe3y IbTaThI g MeponpHsTHii, 00ecnedHBaIoIINe 110
Ocl?::(l-ll)l;l)ﬂ! HanmenoBaHue pa3jesios, Tem; e 2 = § E COBOKYIHOCTH TEKYIIH KOHTPOJIb
T T BU/ILI CAMOCTOSITEILHOiE padoThI 00yualomerocs; ‘;f § § = § § g E D) YCIeBaeMOCTH, BKIII0Yasi KOHTPOJIL
e o dopma(b1) NPOMEKYTOUHOM ATTECTAIMH = E oo E . 22| €% CaMOCTOATEILHOM PaboThI 00y4al0IIerocs;
HH/IHKATOPOB = Z E = g g E g E ()OPMBI IIPOMEKYTOUYHOT0 KOHTPOJIsI
NOCTHKEHHST g g = ] S5 | 29 ycIeBaeMocTH
KOMIleTeHIMii = ik = 2 RE | Q=
OK3aMeH X X X X 9 B YCTHOH (opMme 1o Omsieram
HNTOTI'O 3a 3MMHIOI0 CeCCHIO, TPEeTHI Kypc X 2 X X 70
HNTOTI'O 3a Bech epuon 4 2 4 170




3.3. Kparkoe conepxkanue yueOHON AUCITUTUINHBI
Ne LE O UL R R L Conep:xanne pa3iea (TeMbl)
TeMbl JTHCHHUIIJIMHBI
Pazpen 1 OcHoBbI ruaporazogunamMuku. I'mgpocrarnka.
Tema 1.1 CBoiicTBa XUAKOCTEN U [InoTHOCTE M yAenbHBIN Bec. BsazkocTs. KunemaTtnueckuit
ra3oB. Metozpl onpeaenenus | koadgduuuent Bsa3koctu. HpI0TOHOBCKHE M HEHBIOTOHOBCKHE
u pacueta. Tabnuupl, xuakocty. [loBepxHocTHOE HaTsLKeHHE. UHCThIE BellecTBa U
HoMorpammsl. CBolicTBa cMmecH. [IpodHOCTh, IIACTHYHOCTD CMECEH.
CMECEH.
Tema 1.2 I'mnpocrarnueckoe
nasnenue. Cucrema [loHsTHE THAPOCTATHYECKOTO NABICHUS, PA3MEPHOCTH,
QG hepeHITUATEHBIX puOopHkI 1715 3aMepa JaBieHuid. Cpoiicta nasienust. Cuia
ypaBHEHUI Didnepa Juis naBneHusi. AGCONIOTHOE, BAKYYMMETPHIECKOE, a0COTIOTHOE
COCTOSIHMS IOKOS rasa, JaBlieHHe. AOCOIIOTHBIM M OTHOCUTEIBHBIN ITOKOM.
XKHJKOCTH.
Pazpnen 11 I'mapogunamuka OCHOBHBIE OHATHA: CKOPOCTH IBUKEHHS, PACXO]] JKUIAKOCTU U
rasa, SKBUBaJICHTHBIN TuameTp. [loTok sxuakocTu (raza):
HaIOpPHBIN, YCTAaHOBUBLIMKCS. Y paBHEHHE HEPA3PHIBHOCTH
MOTOKa. PeXuM IBM>KEHUSI TOTOKA.
Cucrema nuddepeHInaNbHBIX YpaBHEHUN Ditnepa st
noroka. YpaBHenue bepHym a5 uaeanbHOR KUIKOCTH.
Juarpamma beprymnu.
[TpuGops! 111 3aMepa CKOPOCTH B Pacxoja MOTOKa. DIIEMEHTBI
teopuu noaobus. Coruto, muddysop.
Hcreyenue xxuakoctei (ra3o) uepe3 HaCaAKH U OTBEPCTHAL.
Koadduiments! ckopocTH, CKaTHs CTPYH, pacxoia.
Pasgen 111 | IByxmMepHbIe Te4eHHsI [Ipocreiimme MI0CKHe MOTEHIIMATBHBIC TEUCHUS
HeaIbHOM HeCKUMAEMOil | HecskMMaeMOR MIEaIbHOM KUIKOCTH.
KHIKOCTH. becuupkynsnuoHHOe 00TeKaHUEe KPYTJIOro MIHHIPA.
[upkynsaunoHHOE 0O0TEKaHNE KPYIJIOTO IIMIIUHIPA.
Teopema H.E. )KykoBckoro.
3.4. Opranuzanus caMOCTOSTENIbHOW paboThl 00yYaIOMINXCs
CamocrostenbHas paboTa cTyaeHTa — o0s3aTellbHas 4acTh 00pa3oBaTENBHOIO Ipoliecca,
HampaBlIeHHAsT Ha  pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY U JIMYHOCTHOMY
caMo00pa3oBaHWIO, Ha MPOCKTHUPOBAHUE JalbHEHIIEr0 O00pa30oBaTENBLHOTO Mapupyra U

npodecCUOHATBLHON Kapbephl.
CamocrostenbHas paboTa 00y4aroIuXcs M0 JUCHUILIMHE OPraHM30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH M paboT, 00eCreunBaIOUIMX YCIEIIHOE OCBOCHUE
JUCLUUIUINHBL.
AynuTopHas caMmOCTOsATeNIbHAas paboTa oO0yyaromuxcs MO AMCUUIUIMHE BBIIOJIHAETCS Ha
yueOHBIX 3aHATHUAX II0Jl PYKOBOACTBOM IIPENoOJaBaTeNii M IO €ro 3aJaHuio. AyIUTOpHas
caMoCTOsITeNIbHAs paboTa 00yJaromuXxcs BXOJUT B 001U 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUIAHOM Ha ayJAUTOPHYIO paboTy, U pEriJaMeHTUPYETCs PACIUCAHNEM YUeOHBIX 3aHATHI.
BueaynutopHas camocTosiTeNbHAs paboTa 00ydaronuxcs — IaHupyeMast yueOHasi, Hay4Ho-
UCCIIeIOBATeNbCKasl, IMpakTHYecKass paboTa o0OydaroONIMXCs, BBIMOJNHAEMas BO BHEAYIHTOPHOE

BpeMs 10 3aJJdHUI0 W 1OpHU MCTOAWUYCCKOM PYKOBOJACTBC IIPCIIOAaBaTCIIA,

HO 0e3 ero

HETMOCPECTBEHHOT'0 YYaCcTHs, PACIIHCAHUEM YUEOHBIX 3aHATHI HE periaMeHTUPYeTCs.
BueaynuTopHas camocTosTeNbHas paboTa 00yyarommxcst BKJII0YaeT B ceOst:
MOJITOTOBKY K JIEKLIUSAM, IPAKTHYECKUM U JTA0OPATOPHBIM 3aHATHIM, IK3aMEHY

n3y4eHue yueOHbIX T0co0
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U3yYeHHUE pa3fesioB/TeM, HE BBIHOCHMBIX Ha JIEKIUM M MPAKTUYECKHE 3aHATHUS
CaMOCTOSTEIIBHO;
MOJIFOTOBKA K BBIMOJIHEHUIO JJAOOPAaTOPHBIX padOT U OTYETOB IO HUM;
HU3y4YEHHUE TEOPETUYECKOr0 U IPAKTHYECKOr0 MaTrepualia 110 PEKOMEHIOBAaHHBIM

HCTOYHHUKAM;

IIOArOTOBKA K KOHTPOJIbHBIM paboTam,
BBIIIOJIHEHUE WUHIUBUYaJIbHOI'O 3aJaHuUs;
IIOATOTOBKA K IIPOMEXYTOYHOM aTTECTALlMY B TEUCHHUE CEMECTpa.

CamocrostenbHas paboTra 0OydaloOUIMXCS C y4yacTHeM IpenojaBareist B (opme HHOM
KOHTAKTHOM paboThl MpenycMaTpUBaeT TPYyNIOBYI0 M (MIM) HMHIUBUAyalbHYIO paboTy ¢

00ydaromuMuUCs ¥ BKIIOYAeT B ce0s:

MPOBEJICHUE WHIWBHUIYAIbHBIX U TPYIMIOBBIX KOHCYJIbTAIIMA 1O OTICIbHBIM
TeMam/pas3zeniaM JUCHUTUIHHEI;
MPOBEJICHUE KOHCYIhTALUN TIEPEe]] IK3aMEHOM 110 HEOOXOMMOCTH.

HepequL pa3I[e.IIOB/TCM/, INOJIHOCTBKO HJIM 4YaCTHYHO OTHCCCHHBIX Ha CaMOCTOATCIIBHOC
HU3YYCHHUC C NMOCIICAYIOIIUM KOHTPOJICM:

Buae! u ¢popmsl

HaumenoBanue pasnena KOHTPOJIbHBIX é
/TeMbl I CHUILTHHBI, MepONPUSITHIA §
Ne BBLIHOCHMBIE HA 3agaHus 115 CAaMOCTOSITeTbHON padoThI (Y4HMTBIBAIOTCS s
CaMOCTOATEILHOE NP NPOBEACHUHN =
nzyuenmne TeKyIIero 2g
KOHTPOJI3) =

Pazpen 1 OcHoBbI ruaporazogunamMuku. I'mgpocrarnka.

Tema 1.3. OcHOBHOE ypaBHEHHUE KoncnekT nepBoncTouHuka, YCTHOE 50
THUIPOCTaTHUKH. MOJATrOTOBUTH HH(POPMAIIHOHHOE cobecenoBaHue
[IpakTHueckoe cooOmieHue. 0 pe3yJIbTaTaM
MIPUMEHEHHUE YPaBHEHHE BBITIOJTHEHHOU
THIPOCTaTUKH. paboThI

Tema 1.4 Hasnenue xxuaxocred 1 | KoHCIIEKT NepBOMCTOYHHKA. YCTHOE 50
ra3oB Ha JHO U CTEHKH cobecenoBaHue
pe3epByapoB 0 pe3yJIbTaTaM
(emxocrei). BBITIOJTHCHHOM

paboThI
Pazpen II | 'mpponmnamuka [ToaroroButh HGOPMAILIMOHHOE YCTHOE 30
cOO0OIIEHNE; COCTABUTH CXEMBI, cobecenoBaHue
WITIOCTpauy (PUCYHKOB). 0 pe3yJIbTaTaM
BrinonHenne nHANBHYaIBHOTO BBITIOJTHEHHOU
3aJlaHMsL. paboTHI,
KOHTPOJIb
BBITIOJTHEHHBIX
pabot B
TeKylIeH
aTTeCTallH

Pazpen III | JIByxmepHbIe Tedenusi | KoHcnekT nepBoucTO4HUKA, KOHTPOIIb 31
HAeaIbHOH Pemenue 3anau. BBITIOJTHEHHBIX
HeCKHUMaeMou pabot B
JKHJIKOCTH. TeKylen

ATTCCTAll1




3.5. IlpumeHeHue 3JIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX
TEXHOJIOTUH

[lpu peanuzanuu nporpamMmbl  y4yeOHOM JTUCHMIUIMHBI 3JEKTPOHHOE OOy4YeHHE |
JIMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU IPUMEHSIOTCS.

Peanuzanus nporpaMMbl yd4eOHON AUCHUIUIMHBI C IPUMEHEHHUEM 3JIEKTPOHHOTO O0YUYeHUS U
JMCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUN PErJIaMEHTUPYETCS NCHCTBYIOIIMMU JIOKAIbHBIMU
aKTaMM YHUBEPCHUTETA.

OcymiecTBiaeHne y4yeOHOM NEsTETbHOCTH MOXXET ObITh B JIByX BapHaHTax: OYHO WIH C
npumeneane D0 u JIOT. IlpumeHeHue HJIEKTPOHHOIO OOyYEHHUS BO3MOXHO I10 3asBJICHHUIO
o0yyaromuxcs, oAnucaHHoMy 6osee 85% udiaeHaMu rpymnimbl.

B onektpoHHyl0 00pa3oBaTeNbHYIO Cpedy IE€pPEHECEHBl OTJENbHBIE BHJIBI Y4eOHOU
JESITEIbHOCTH:

HCII0/1b30BaHHE nenoab3osamme 0 u TOT 00beMm, BKJIIOYEHHE B y4eOHBIN
90 u 10T yac npouecc
CMEIIaHHOE JIEKIUU 4 B COOTBETCTBHH C
06yquI/Ie MPAKTUYECKUE 3aHATUSA 4 pacnucanmnem y‘Ie6HBIX
1abopaTOpHBIE 3aHATHUS 2 3aHATHH
HCI0/1b30BaHHE nenoabiosamme 0 u TOT 00beMm, BKJIIOYEHHE B y4eOHBIN
90 u 10T yac npouecc
o0y4eHune y4eOHO-METOANYECKHE DTICKTPOHHBIE 161 opraHu3anus
C BEO-TIOJLACPIKKO | 00pazoBaTeNbHBIC PECYpChl YyHUBEPCUTETA CaMOCTOSITEIbHONW  paboThI
1 kareropuu 00yYaroNmxcst
y4eOHO-METOANYECKHE DTICKTPOHHBIE 9 B COOTBETCTBHH C
00pazoBaTeNbHBIC PECYPChl YHUBEPCUTETA pacnucaHueM
2 KaTeropuu MIPOMEKYTOUHOU
aTTecTalu
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4. PE3YJIbTATBI OBYUYEHMUSA 11O JUCHHIUVIHHE, KPUTEPUU ONEHKH YPOBHA COPOPMUPOBAHHOCTH
KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHIEHUBAHUS

4.1. CooTHeceHHE IUIAaHUPYEMBIX PE3YyJIbTAaTOB 00YUYEHUs C YPOBHAMU C(HOPMHUPOBAHHOCTH KOMITETEHIUU(11).

Yposnu Hrorosoe Ouenka B Toka3zaTeau ypoBHsi cOPMHPOBAHHOCTH
copmMupoBaHHOCTH KOJIMY€eCTBO NATHOAILHOT = = =
(bopmHp 5 YHHMBePCAJIbHOM(-bIX) 001menpogpeccuOHAILHOM(-bIX) npogeccuoHaNbHO (-bIX)
KOMIIeTeHuu (-if) 0aJ1J10B cucreme . . .
. KoOMIeTeHumuu(-if) KOMIIeTCHIM I KOMIeTeHunu(-it)
B 100-0a/1bHOM IO pe3yabTaTam OIK3:
cucreme TeKyLeH I/II[—OﬁK-3 5
10 pe3yJbTaTaM NPOMEXYTOTHOM OIK-4: ’
TeKylleH 1 aTrrecTanuu WJI-OTIK-4.1
IlpOMe)KyTO‘lHOﬁ I/II[—OHK—4 2
arrecTanun
BBICOKHUH 85-100 OTJINYHO OOyuaronuics:

— HCUEPIBIBAIONIE U JIOTUIECKU
CTPOWHO U3JIaraeT yaeOHBIN
MaTepHall, YMEeT CBS3bIBATh
TEOPHIO C MMPAKTUKOM, CIIPABISETCSI
C pelIeHueM 3a/1a4
poheCCHOHATBHOM
HAIPaBICHHOCTU BEICOKOTO
YPOBHS CIIOKHOCTH, TIPABIEHO
000CHOBEIBAET MPHUHSTHIC
PEIICHUS;

— MOKA3bIBAET aHATUTHYCCKIEC
CHOCOOHOCTH B IOHUMAHUH,
U3JI0KEHUH U [IPAKTUICCKOM
HCIIOJIb30BAHUU OCHOBHBIX
3aKOHOB TUJIPOJANHAMUKY;

— JIOTIOJIHAET TEOPETHUECKYIO
HHPOPMAIHIO CBEICHUSIMHU
HCCIIETOBATEIILCKOTO XapaKTepa,
— cBOOOJHO OPUEHTHUPYETCA B
yueOHOU U MPO(heCCHOHATBHOM
JUTEPATYPE;
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— JIaeT pa3BepHYTEHIE,
HCYEPIBIBAIOIINE,
npodecCHOHaTBHO TPAMOTHEIC
OTBETHI Ha BOIIPOCHL, B TOM UYHUCIIE,
JIOTIOJIHUTEJIbHBIE.

MHOBBIIIIEHHBINA

65 -84

XOPOILO

OOyuaronuics:

— JIOCTAaTOYHO MOJPOOHO,
IPaMOTHO U TI0 CYIIECTBY U3JIaracT
W3yYCHHBIA MaTepual, MPUBOIUT U
PaCKpBIBACT OCHOBHBIC MIOHSATHUS
THPOTa30JHHAMUKH;

—  aHaANM3UpYeT U3yUCHHBIN
MaTepHai ¢ He3HAYNTEeITbHBIMU
npobenamu;

— JIOIyCKaeT CINHUYHEIC
HerpyObie OIINOKH;

— JOCTaTOYHO XOPOIIIO
OpPHUCHTHPYETCS B YICOHOH 1
npodecCHOHaTBHON TUTEpaType;

— MPaBWIGHO IPUMEHSET
TEOPETUYECKUE TOJIOKEHHS TIPU
PEIICHNH MPAKTUICCKUX 3a/1a9
JIBYDKEHHS )KUAKOCTEH U Ta30B,
BJIaJieeT HEOOXOAUMBIMH IS TOTO
HaBBIKAMH U IPHEMAMU;

- OTBET OTpaKacT 3HAHUE
TEOPETUIECKOT0 ¥ MPAKTHIECKOTO
MaTepHaia, He JIOITycKas
CYIIECTBCHHBIX HETOYHOCTEH.

0a30BbIH

41— 64

YAOBJICTBOPUTCIIBHO

OOyuaronuics:

— JIEMOHCTPHUPYET TEOPETUIECCKUE
3HAHHUSA OCHOBHOT'O Y4eOHOTO
MaTepHralia JUCIUIUIHHEL B 00beMe,
HEOOXOAMMOM TS JallbHEHIIEro
ocBoenus OITOII;

— C HCTOYHOCTAMM M3J1aract
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TIPUHSTHIC B THAPOIUHAMAYECKUAX
mporieccax GOpMyITHPOBKH;

— JIEMOHCTpPHUPYET
(parMeHTapHbIC 3HAHHUS OCHOBHOM
y4eOHOH JInTepaTypsl 1o
THIPOTa30IJMHAMUKE;

- OTBET OTpaXKaeT 3HAHMS HA
0a30BOM YPOBHE TEOPETHUECKOTO U
MPaKTUIECKOT0 MaTepuaa B
00BeME, HEOOXOIMMOM IS
najgpHelel yaeonl u
MPEJCTOAIIECH PaOOTHI 1O
pOoGUITIO 00YUEHHS.

HU3KUN 0-40 HEYJOBJIETBOPUTEIBHO

OOyuaromuics:

NEMOHCTPUpPYET (pparMeHTapHbIC 3HAHUS TEOPETUIECKOTO M MPAKTUIECKOTO MaTepHal 1o
THIPOTa30JHHAMHUKE, JIOIyCKaeT rpyOble OMIMOKY MPU €T0 U3II0KCHUN Ha 3aHATUSIX U B XOJIE
MPOMEXYTOYHOU aTTECTAINN;

UCTIBITHIBACT CEPbE3HBIC 3aTPYAHCHHS B IPIMEHCHUN TEOPETUICCKHUX ITOJI0KCHUHN TPH PEIICHUH
MPaKTHYECKUX 3a/1a4 TUAPABIUKHI CTAHIAPTHOTO YPOBHS CI0KHOCTH, HE BIIaJiceT HEOOXOTUMBIMH JIJIS
ATOTO HABBIKAMHU U MPUEMAMU;

HE CITOCOOCH UCTIONB30BAaTh OCHOBHEIE MOJI0KEHHS THAPOTA30JHHAMUKH TIPH PEIICHUH YaCTHBIX
BOIIPOCOB WHXKCHEPHOW TIPAKTHKH;

HE BJIaJIeeT OCHOBHBIMH ITOJIOKECHUSIMH YICHUS O PABHOBECUU U JIBHKCHUH KHUKOCTESH U Ta30B;
BBINIOJIHSAET 3aJaHUs TOJNBKO 10 00pasIy H IO PyKOBOACTBOM IIPENOaBaTeNsd;

OTBET OTPaKAeT OTCYTCTBUE 3HAHUI Ha 0a30BOM YPOBHE TECOPETHUCCKOTO U MPAKTUICSCKOTO MaTepraa
B 00beMe, HeOOXOAMMOM JIIsI JajbHEHIIEH yueOBl.

S. OIIEHOYHBIE CPEJCTBA JJIsI TEKYIIETIO KOHTPO.ISI YCIIEBAEMOCTHU U TIPOMEKYTOYHOM
ATTECTAIMHU, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Ipu mpoBeAeHUU KOHTPOJSI CAMOCTOSTENIBHONH PabOThl 0OYdYaIOUIMXCS, TEKYIIEro KOHTPOJS M NMPOMEXKYTOYHOM aTTeCTallud MO y4eOHOMH
aucuuIuinHe «'uaporazoIuHaMHUKa» MPOBEPSIETCS YPOBEHb C(HOPMUPOBAHHOCTH Y OOYYArOIIMXCS KOMIIETCHIMH M 3alUIaHUPOBAHHBIX PE3yJIbTATOB
o0y4yeHHs M0 AUCLUIUIMHE, YKa3aHHBIX B pa3jiene 2 HAaCTOSIIEH MPOrpaMMBl.
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5.1.  @opMBbI TEKYILEro KOHTPOJISA yCIIEBAEMOCTH, IIPUMEPBI TUIIOBBIX 3a1aHUM:

«"'uapoauHamMuka» u
«JIByXMepHBIC TCUCHUS
HCaIbHON
HeC)KUMaeMoit

JKuakocTh A1 BapuaHTa ¢ MoclieIHeH (POl 3aUeTKu
0 1 2 3 4 5 6 7 8 9
BOJa | Ma3yT | OCGH3WH | TIMIICPUH | KEPOCHH | BoAa | Ma3yT | OCH3MH | TTIUICPUH | KEPOCHH

YpoBeHb XUAKOCTH h, M, 17151 BapHaHTa ¢ npeanociaefHel nudpoi 3aueTku

Ne ®opMBI TEKyLIETr0 P85 TR £ T ®opmupyemasi
10 KOHTPOJIsI KOMIIETEHINSA
1 Bonpocs! aJis1t 3ammThi
1a60paTOPHBIX PaGoT Onpejiesienne MJIOTHOCTH CMECei KHIKOCTel IKCIIePUMEHTAILHO H MeTooM pacdera | OIK-3:
o pasaenam «OCHOBBI 1. IInoTHOCTB, pa3MEPHOCTb. WJI-OIIK-3.2
THIPOTa30IMHAMUKH. 2. ®akTOpbI, BIUSIOLIME HA 3HAYEHHE MIIOTHOCTH. OIIK-4:
I'uapocraTrka 3. DKCcrepUMeHTANIbHBIE METOJIbI ONPE/IeICHUSI TITOTHOCTH SKUJKOCTH. gﬁ:ggﬁj é
4. AHAJIUTUYECKUIT METOJT OMpefieIeHNs TWIOTHOCTH KUIKOCTH U UX CMECEil. '
5. PacueTt nioTHOCTU ra3oB.

2 NupmBuayanbsHoe NupmBuayansHoe nomMamHee 3aganue «Pacyer quamerpa npocroro TpyoonpoBogay» OIIK-3:
JAOMAaIIHee 3aJaHue M0 Xnom4aToOyMaskHas TKaHb OMBIBAETCS OT IIEJI0YH Ha IPOMBIBHOM JIMHHH, COCTOSILEN U3 NJ1-OIIK-3.2
pazneay I1 MPOMBIBHBIX MAITHH POJIUMKOBOTO THIA. J[J151 MPOMBIBHOW TKaHU TPOTHBOTOKOM TpeOyeTCst OITK-4:
«'uapocraTukay pacxon Boabl V. = 1,34+0,1*N, n/c. UJI-OlIK-4.1

Boga nocrynaer Ha muHMIO ¢ t = 50+0,1 N, °C WJI-OIIK-4.2
IToaBO MPOMBIBHOM BOJIBI OCYIIECTBIISICTCS IO TOPU30HTATBHOMY TPYOOIPOBOAY MOCTOSIHHOTO

CEUCHHS IJTMHOM

1=120+0,5N, m

TpyOonpoBOI M3rOTOBJICH U3 HOBBIX CTAJILHBIX IENBHOTAHYTHIX Tpy0. Ha TpyGompoBose

YCTaHOBJICH HOPMAJIbHBINA BEHTWIIb, fuadparmMa m = 0,2. IMeroTcs Tpu 0TBOA €

ko3 dummentom a=90°, Ro/d = 3.

Omnpenenuth TpeOyeMbIil THaMETp TPyOONPOBOIA, CUUTAsI OTHOCHTENIbHYIO OLIHOKY He 6oiee 5%

mpu gormyckaemoi norepe Haropa AH,en = 6+0,1 N, M., Tie N — Homep BapuaHTa (COOTBETCTBYET

HOMEPY 00YYAIOIIErocsi Mo CIUCKY TPYIIIbI).

3 KonrtponbHsie paboTb OIlIK-3:

0 pasesam Konrtpoasnas padora Nel WJI-OIIK-3.2
«OCHOBBI 1. Ha tpy0OomnpoBo/ie, 3aIOoJHEHHOM JXKUAKOCTHIO, YCTAHOBJICHBI HA OJTHOM YPOBHE MHE30METP H OITK-4:

THJIPOTa30IMHAMHUKH. MEXaHHUYECKHI MaHOMETP. MaHOMETp MOKa3bIBAET MAHOMETPUIECKOE JaBICHUE Py. ONIPEaCTUTD MJI-OIIK-4.1
I'uapocraTrkay, Ha CKOJIBKO MOJHUMETCS] YPOBECHB JKUIKOCTH B ITbE30METPE. VJI-OTIK-4.2
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2. OHpe,Z[GJ'II/ITB MAaHOMCTPHUYCCKOC aBJICHUC P, B COCyacC, 3alOJIHCHHOM BO,I[OfI, U PasHOCTHb

IMOKa3aHHUMI U—o6pa3Hor0 MaHOMETpa hz, €CJIM HU3BCCTHO, YTO B U—O6paBHOM MaHOMCTpPC

HaXOAMTCs KHUIKOCTH JK, a mokazaHue nmpe3oMerpa hi.
JKuakocTh A1 BapuaHTa ¢ MoclieAHeH QPO 3a4eTKH
0 1 2 3 4 5 6 7 8 9
BOJa | Ma3yT | OCH3WH | TTIUIICPUH | KEPOCHH | BoAa | Ma3yT | OCH3MH | TTHUICPUH | KEPOCHH
YpoBeHb kuaKOCTH h, M, JUIsi BApHAHTA C MPEANOCICAHEH TUBPOH 3a4eTKH
1 2 3 4 5 6 7 8 9
1,1 1,2 1,3 1.4

0
0,5 0,6 0,7 0,8 0,9 1,0

3. Ha maublii mopiieHs py4HOro TuApaBiIuddecKoro mpecca aeiictByer cuina G. IlpeneOperas
MOTEPSIMH, ONPEIENINUTD CUTY T, NEHCTBYIONIYIO Ha IIPECCYEMOE TEJO, MIPU UCXOJHBIX JaHHBIX D,

d, G.

3HaveHus U1 BapUaHTOB ¢ nocieaHed nudpoi 3a4eTKu

Ucxonuevie
JTaHHBIE 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

3HaveHus Ui BapuaHTa ¢ mpeanocieaneil nudpoi 3a4eTku

0 1 2 3 4 5 6 7 8 9

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

KonTpoabnas padora Ne2
1. Ha BomompoBogHOH TpyOe auamerpom d; yctaHoBieH Bogomep nuamerpom do. Ha xakyro
BBICOTY h, moHMMaeTcs BoJa B Ibe30METPHUECKON TPYOKe, yCTAaHOBIEHHON Ha Y3KOM CEUCHUH,
npu pacxozie BoAbl Q, ecu ypoBeHb BOABI B TbE30METPE, IPUCOCAMHEHHOM K OCHOBHOM Tpyoe,

h,? Ilorepu Hamopa He YYUTHIBATE.

Hcxonnsie 3HaveHus U1 BapUaHTOB ¢ nocieaHed nudpoi 3a4eTKu

JIAHHBIC o | 1 | 2 | 3 ] 4 ] 5 ] 6 | 7] 8109

Ne DopMbI TEKYIIEro Ty T s dopmupyemasn
101 KOHTPOJIsI KOMIIeTEHIHsI
KUJIKOCTHY 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 1,4
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Ne DopMbI TEKYIIEro Ty T s dopmupyemasn
101 KOHTPOJIsI KOMIIeTEHIHsI

di, MM 100 75 100 75 100 75 100 75 100 | 75

d2, MM 50 40 50 40 50 40 50 40 50 | 40

3HaueHws JUIsl BADHAHTA C MPEANOCIICAHEH TUBPOoH 3a4eTKH
0 1 2 3 4 5 6 7 8 9
Q, n/c 150 170 200 230 250 270 300 320 | 350 | 400
hi, M 0,8 1,4 1,0 1,2 0,7 1,3 1,1 0,9 1,0 | 0,8

2. Ha kaky1o BeICOTY h MOKeT 3acackIBaThCs BOjIa M3 pe3epByapa o TpyOke, MprcoeTMHEHHON K

y3KO0i1 4acTu TpybonpoBoaa, eciu pacxon Boasl Q? Mcxonusie nannsie: di, dz, Pi — u30brouHoe
JTaBJICHUE B IIUPOKOM cedeHuu. [loTepu Hamopa HE YUUTHIBATh.

Hcxonnsie 3HaveHus Ui BApUaHTOB ¢ NocieaHed Iudpoi 3a4eTKH

JaHHEBIE 0 1 2 3 4 5 6 7 8 9
Q, a/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
dz, MM 25 40 25 40 25 40 25 40 25 | 40

3HaveHus U BapuaHTa ¢ mpeanocieaneil nudpoii 3a4eTku

0 1 2 3 4 5 6 7 8 9

Py xlla 100 120 140 160 180 180 160 140 | 120 | 110

3. K TpyGonpoBoty mepeMeHHOTO CeUCHHS TPUCOSUHEHBI JBa Mbe3oMeTpa. [Ipenedperas
MOTEPSIMHU HAIIOpa, OMPEICIIUTh Ha KaKyI0 BBICOTY hy TOJTHUMETCS BOIa BO BTOPOM IThE30METPE,
€CJIM B TICPBOM ITb€30METPE OHA CTOUT Ha BhICOTE h;. J[mameTpsl TpyOOmIpoBoa B MecTax
nprcoeinHeHus mbe3oMeTpoB di u d. Pacxon Bosbl B TpyOompoBoe Q.

Ncxonnsie 3HadeHus Ui BapUaHTOB ¢ NocieaHed mudpoi 3a4eTKu

JaHHEBIE 0 1 2 3 4 5 6 7 8 9
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 U1 BapuaHTa C Ipeanocieaneil nuppoi 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 5,5 5 5,5 3,5 4 5,5 5
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Ne DopMbI TEKYIIEro Ty T s dopmupyemasn
L KOHTPOJIsI KOMIIeTEeHIAS
KonTpoabnas padora Ne3
1. Tlons ckopocTelt HEKOTOPBIX TEUCHUH 3aJaHbl TUHEHHBIMH (DYHKIHUSAMHI
w=ax+by+cz,v =ax+byy+cz, v =azx+bsy+ c3z llpu Kakux ycruoBusax
BO3MO>KHBI HHKETIPUBEACHHBIE BAPHAHTHI 3TUX TEUEHUH? B Kakux yCclOBUSX OHH
MOTCHITNAILHBI?
Bapuast a b c a b c a bs Cc3
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. HaliTi mosiHOE yCKOpPEHHE U €T0 COCTABIISAIONINE B TOUKE A Ha OCH KaHajla IEPEMEHHOTO
cedeHus AnuHOM L=1 M B MOMEHT BpeMeHH t, ECIIU CKOPOCTh BAOJIb OCH KaHajla U3MEHSETCS 10
3aKoHy: Uy = Vg[1 + b (x/t)?], rne vy — Vppax  — at
Benuunna 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
5.2. Kpurepuu, mIKaabl OLEHUBAHUS TEKYLLETO KOHTPOJIS YCIIEBAEMOCTH:
HaumenoBanne
OLIEHOYHOI'0 IlIxanbl oneHnBaHUS
(K(fgiif;l:j{o- Kputepun onennBanus
100-6anabHas MaTudanabuas
P cHcTeMa cucremMa
MepOonpHsATHS)
VHIMBUYATEHOE 3agaHue BBIIOIHEHO NONHOCTHI0. HeT ommbok B pacuerax. Bo3MoxkHO Hamuuue oqHOM 16-20 6amnoB 5
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HaumenoBanne
OLIEHOYHOI'0
CpeacTBa
(KOHTPOJIbHO-
OLICHOYHOI 0
MepOonpHsATHS)

Kputepun onennBanus

IIIxaapl oOleHNBAHUSA

100-0a1s1bHAR
cucTeMa

IIsaTnéa1ILHaAR
cHCTEMA

JOMAIIHEC 3aJaHuC

M]3)

HETOYHOCTH WJIA OIUCKH, HE SIBJISIOLIUECS CIECICTBUEM HE3HAHUS UJIM HEITOHUMAHUS
yueOHOoro MaTepuana. OOyJaronmiics moKa3a MOJHbIA 00beM 3HAHUN, YMEHUH B
OCBOCHMHM MPOUJICHHBIX TEM U NPUMEHECHHE WX HA MPAKTHKE.

3aﬂaHI/Ie BBIIIOJIHCHO ITOJIHOCTBIO, HO 000CHOBAHUM IIATOB peHICHUA HEAOCTATOYHO.
HOHYIJ_ICHa OJJHa OIINOKA WIIN ABa-TpHU HEAOUCTA.

11-15 Gamros

HOHYIJ_ICHBI Ooiee 0,Z[HOI71 OIIMOKH UK OoJiee ABYX-TPCX HECAOUYCTOB.

6-10 OGamioB

3aﬂaHI/Ie BBITIOJTHCHO HE ITOJTHOCTBIO. I[OHYH.[CHBI FI)Y6BIC OIIMOKHU B BBIYKCICHHSIX.

1-5 GaytoB

3aﬂaHI/Ie HC BBIIIOJIHCHO.

0 6ayutoB

3ammra nabopaTopHOM
paboThI

JlaH TONHBIN, pa3BEepHYTHIA OTBET Ha MOCTABICHHBIN BONPOC (BOMPOCHI), MOKa3aHa
COBOKYITHOCTH OCO3HaHHBIX 3HAHUH 00 00BEKTE, MPOSBIAIONMIAsiCS B CBOOOAHOM
ONEPUPOBAHUH MOHATUSAMH, YMEHUH BBIAECIUTH IPUUNHHO-CIICICTBEHHBIE CBA3H.
OOyyaromuiicst AEMOHCTPUPYET IIIyOOKHE U MPOYHbIC 3HAHHS MaTepHaia 1o 3aAaHHbIM
BOIpocaM JabopaTopHOi pabOThI, HCUEPITBIBAIONIE U MTOCIIEI0BATEILHO, TPAMOTHO U
JIOTUYECKH CTPOIHO €ro U3J1araer

8-10 6amwoB

JlaH TONHBIN, pa3BEepHYTHIA OTBET Ha MOCTABICHHBIN BONPOC (BOIPOCHI), MOKa3aHa
COBOKYITHOCTH OCO3HAHHBIX 3HaHUI 00 00bEKTe, OKAa3aTEILHO PACKPHITH OCHOBHEIE
MOJIOKEHUS TUCIUIUIMHBL; B OTBETE IPOCIIEKUBAETCS YETKAs CTPYKTYpa, JOrndecKast
MOCJIEe0BaTENFHOCTD, OTPAXKAOIIasl CYLITHOCTD PACKPBIBAEMBIX IMOHITUH, TEOPUH,
sapneHnii. OOyyaromuiicst TBEp0 3HAeT MaTepral o 3aaHHBIM BOIPOCaM, TPaMOTHO H
MOCIIEAOBATENBHO €r0 U3J1araeT, HO JOMYCKAeT HECYIECTBEHHbIE HETOUHOCTH B
OINpENETICHUSX.

5-7 6aymioB

I[aH HOHHBIﬁ, HO HEJOCTATOYHO HOCHC,I[OBaTCHBHBIﬁ OTBET Ha ITIOCTaBJICHHBIN BOIIPOC
(BOHpOCLI), HO IIpU 3TOM IIOKa3aHO YMCHHC BbIACINUTL NPUINHHO-CIICACTBCHHBIC CBA3U.
OTBeT JIOTUYEH M U3JIOKCH B TCPMUHAX HAYKH. O6yqa}0mm?lc;1 BJIaACCT 3HAHUAMU
TOJIBKO IO OCHOBHOMY MaTepuraly, HO HC 3HACT OTACIIbHBIX z[eTaneﬁ nu OCO6CHHOCTeﬁ,
AO0IMYCKACT HCTOYHOCTHU U UCHIBITHIBACT 3aTPYAHCHUS C (bOpMyHHpOBKOﬁ OHpeﬂCHeHHfI.

2-4 dajuioB

JlaH HeTOHBII OTBET, MPEACTABIISIIOIINN COOOH pa3po3HEHHbIE 3HAHUS IO TEME BOIPOCa
C CyLIECTBEHHBIMH OIIMOKaMH B onpenesieHusX. [IpucyTcTByIOT pparMeHTapHOCTS,

1 Sayn
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HaumenoBanne
OLIEHOYHOI'0 IlTxanbl OneHUBAHASA
(Kggiﬂf;::jm_ Kputepun onennBanus
100-6anabHas IIaTu6anibHas
A cHcTeMa cucremMa
MepOonpHsATHS)

HEJIOTUYHOCTH U3JI0kKeHUs. O0y4aloUIuicsl He OCO3HAET CBSA3b JAHHOI'O TOHSTHS,
TEOPHH, SIBIICHUS C IPYTUMH OOBEKTaMU TUCHUIUTMHBL. OTCYTCTBYIOT BHIBOJIHI,
KOHKpETH3alus 1 JJOKa3aTeIbHOCTh N3J0keHus. Peus HerpamoTtHast. JlononHuTenbHbIE
W YTOUYHSIOLIME BOIIPOCHI MPETOAaBaTeNsl He IPUBOIST K KOPPEKLIMU OTBETA
o0ydJaromerocs: He TOJIbKO Ha MOCTaBJICHHBIM BOPOC, HO U HA APYT'HE BOIIPOCHI
nabopaTtopHoi paboTHL.
He mosyyeHsl 0TBETHI IO BOIIPOCAM JIA00PAaTOPHOM padOTHL 0 6amioB
He npunHuMan ygacTtusi B 3a1IuTe Ja00paTopHBIX padoT. 0 6amioB

Konrtponbhas pabota Obyuatomuiicst JeMOHCTPUPYET IPAaMOTHOE PEILLCHUE BCEX 3a]ad, HCIIOJIb30BaHUE 8-10 6amnoB 5
MPaBUIBHBIX METOAOB M (YOpMYJ [UIsl PELICHUs! TPU HE3HAYUTENbHBIX BEIYUCIUTEIBHBIX
MorpemHocTsX (apudMernyeckux onrmokax);
[IponeMOHCTPUPOBAHO UCTIONB30BAHIE MPABMIIBHBIX METOAOB U (hOPMYII IIPU PEILICHUH 5-7 6amos 4
3aJa4 NpH HAUIMYMHU CYIIECTBEHHBIX OMHMOOK B 1-2 u3 HUX;
OO6yuaromuiicst ICTIONB3YET BEPHBIE METOIBI PELICHUS], HO MIPAaBUIIbHBIC OTBETHI B 2-4 GannoB 3
OOJIBIIMHCTBE CiTyyaeB (B TOM YHCIIE W3-32 apUPMETHUECKUX OUIMOOK) OTCYTCTBYIOT;
OO6yuaromumcst UCIO0Ib30BaHbl HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE 0-1 6amnos 2
OTBETHI.

5.3. IIpomexyTo4yHas aTTeCTaLUs:

®DopMa NPOMeKYTOUHOM TunoBbie KOHTPOJbHbIE 32JaAHUS] M HHbIE MAaTEePHAJIbI

aTrecTanyuu

AJIsl IPOBeIeHUs MPOMEKYTOYHOM aTTeCTALMN:

dopmMupyeMasi KOMIIETEHIHA

OK3aMeH: IK3aMeHAHOHHBIH OmiterT Ne 1 YK-1:
B YCTHOH (popme 1o Ouiretam 1. Bsskocth skupkoctein (rasos) Omnpepenedue, pa3sMepHOCTb, —muHamuyeckas u | MI-YK-1.5
KMHEMaTU4YeCKasl BS3KOCTh, TEKY4eCTh OIIK-1:
N-OI1K-1.3

2.HBI/DKCHI/I€ 2KMJKOCTH, Ir'a3a. Tunbr ABU2KCHUS, PE2KUM [IBUKCHUS.

arMoccepHoe nasnenre. [TnotHocTs Boppl 1000kT/M?, 6en3ona 879kr/m?

3.AtMoccepHoe naBieHue paBHOe 740MMp, ypaBHOBEIIMBAETCS CTOJIOOM BOJIbI
BeicoToit 10,2 M. KakoBa OygeT BbicoTa cronb6a O€H3051a, YpaBHOBEIIMBAIOIIAS
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IK3aMeHANMOHHBIN OnaeT Ne 2
1. OcHOBHOE ypaBHEHUE THAPOCTATUKA (C OOBSICHEHUEM).
2 IlopiiHeBble HACOCHI NPOCTOr0 U ABOWMHOrO AeicTBus. Cxema U MpUHUMIT paboThl
HACOCa MPOCTOro JEUCTBUS.
3. OnpenenuTh XapakTep ABUXKEHUS Ta3a MO ra3onpoBOAy KBaPAaTHOIO CEUYEHUs CO
ctopoHoto 0,2m. CkopocTh fBUKeHus 12m/c, mnotHocTh rasa 0,95kr/m?, Bsizkocth 0,016 10
Tlac.

Jk3aMeHAUMOHHBbIN OusteT Ne 3

1. [TocTaHoBKAa rupipopuHaMuyeckon 3anaun. Cyneprno3uiys.

2. [TokazaTenu, N0 KOTOPbIM NOIOMPAETCS HACOC.

3. JlaBrieHue Haj ypOBHEM CBOOOJHOI MOBEPXHOCTH KUJIKOCTh B 3aKPLITOM COCYJIE
paBHo 0,12kr/cm* . ATMocepHoe faBienue 744Mmy, OnpenesnTh Ha Kakoi riyOuHe OT
CBOOOJIHOM MOBEPXHOCTU KUJKOCTU [JABJIEHHWE B HEW CTAaHET PABHLIM aTMOC(EPHOMY.
ITnorHoCTs kupkocTr 1150kr/M3.

IK3aMeHAMOHHBIH OniteT Ne 4
1. IloBepxHOCTHOE HaTsKeHUE . PU3NYECKUIT CMBICH, Pa3MEPHOCTb.
2. IlorepsiHHbIii Hanop. PacyeT norepsiHHOrO Harmopa.
3. Haiitu uaMeTp ra3onpoBojia /iyl epeKayruBaHus BOOPOAa, CKOpPOocTh rasza 30m/c,
muHa TpyOosl 1000M. TTanenue nasnenus 3a cueT cuni TpeHust AP= 110MM pop,. I[INOTHOCTH
raza 0,0825kr/m?, koapunment tperust A=0,03

IK3aMeHAIMOHHBI OnieT Ne 5
1. 'mppocTatnyeckoe faBnenne. PaamepHocTs. IIpubopsl Aiist 3amepa JaBieHAN .
2.YpaBHEHNE HEPa3pbIBHOCTH NMOTOKA (C OOBSICHEHHUEM).
3. Tpy6onpoBopi cocTOoUT M3 3-X Y4YacTKOB, AMAMETP MEPBOro 25x2 MM, BTOPOTro
38x2,5mMm, Tpetrbero 25x2,5mm. IIpomsBomurenbHOCTh TpyOGompoBoma  1700m*/4ac.
OnpenenuTh CKOPOCTh ABAKEHHS Ha KayK/JIOM Y4YacTKe MPH yCTAHOBUBILIEMCS IOTOKE .
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5.4. Kpurepuu, mKaibl ONCHUBAHUS TPOMEKYTOYHON aTTeCTAIUN YIeOHOW AUCIUTUTHHBL:

®opMa POMEKYTOTHOI
aTTecTanuu

HanMmeHOBaHHE OLICHOYHOI'O
cpeacTBa

Kputepun onennBanus

IMIxanael oeHHBAHUA

100-0anabHast
cucTeMa

IIsaTnéa1ILHaAR
cHuCTEMA

9K3aMEH:

B YCTHOH (opMme 1o Omeram.
Pacnpenenenue 6amios mo Bonpocam
Ouera:

1-# Bonpoc: 0 — 12 Gamos

2-i Bonpoc: 0 — 12 6ansos

3-ii Bompoc: 0 — 6 OamtoB

OO0yyaromuiics:

—  JIEMOHCTPHPYET 3HAHUS OTIUYAIOIINECS MTyOUHOM 1
COJICPIKATEIILHOCTRIO, TACT MOJHBIN HCUEPIBIBAIONIHIA OTBET, KaK HA
OCHOBHBIE BOIIPOCHI OWJIETA, TaK U HA JOTOTHUTEIBHBIC,

—  CcBOOOMHO BaJieeT HAYYHBIMHU MOHITUSAMHE, BEACT TUAIIOT U BCTYNACT B
JIUCKYCCHIO;

—  CmocoOeH K MHTETpalliy 3HAHWH 10 ONPE/ICICHHON TeME,
CTPYKTYPUPOBAHHUIO OTBETA, K AaHAIU3Y MMOJOKCHUHN CYIIECTBYIOIINX
TEOPHIA, HAMTPABJICHUH MO BOMPOCY OHIIETA;

—  JIOTHYHO U JIOKA3aTeJIbHO PACKPHIBACT MPOOIEMY, MPEITOKEHHYIO B
ounere;

OTBeT HE COACPIKUT (PAKTUUCSCKUX OMHOOK U XapaKTEPU3yeTCs TITyOUHOH,
MOJTHOTOM, YBEPEHHOCTBIO CY)KJICHUMN, UILTIOCTPUPYETCS TPUMEPAMH, B TOM
4KcIIe U3 COOCTBEHHOM MPAKTHKH.

24-30 daju1oB

5

OO0yyarommuiics:

—  MOKa3bIBACT JOCTATOYHOE 3HAHUE yUEOHOTO MaTepHana, Ho IOMycKaeT
HECYIIECTBCHHBIC (PAKTUYCCKUE OIINOKH, KOTOPBIC CIIOCOOCH HCITPABUTh
CaMOCTOSITEIIBHO, OJ1aroiapsi HABOASAIIEMY BOTIPOCY;

—  HEJOCTATOYHO PacKphITa MpobdiemMa Mo OJJHOMY M3 BOMPOCOB OWIIETa;
—  HEJOCTATOYHO JIOTMYHO MOCTPOCHO H3JIOKEHHUE BOMIPOCa;

B oTBeTe packphITO, B OCHOBHOM, COJICPIKAHUE OMIICTa, HMEIOTCS
HETOYHOCTH MPH OTBETE HA JOMOJHUTEIBHBIC BOMIPOCHI.

12-23 Gamios

OO0yyaromuiics:

—  TOKa3bIBaeT 3HaHUS PparMEeHTapHOTO XapakTepa, KOTOphIe
OTJIMYAIOTCS IOBEPXHOCTHOCTHIO U MaJIOH COAEPKATEIbHOCTBIO, IOMyCKaeT
(axTHueckue rpyoble OINOKH;

—  He MOXeT 000CHOBATh 3aKOHOMEPHOCTH U NPUHLHUITBI, OOBSCHUTH
(axTbl, HapyIIEHA JIOTUKA M3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTD

6-11 G6aytoB
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®opMa POMEKYTOTHOI

IMIxanael oeHUBAHUA

arTecTanuu
HanmenoBanue 01eHOYHOIO D 100-6anabHas MarubanabHas
cpeacTBa cHcTeMa cucremMa
MIPEJICTaBIIEMOT0 MaTepHaa, PeICTaBICHU O MEXIIPEAMETHBIX CBS3SIX
cialble.
Conepxanue OuiieTa packpbITo ciabo, UMEIOTCSl HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE U IOTIOJIHUTEIIbHBIE BOPOCH! OMiieTa, OTBET HOCUT
pPENpPOAYKTUBHBINA XapakTep.
O6yuatomuiics, 00HapYyKHMBAET CyLIECTBEHHBIE TPOOEIBI B 3HAHUSX 0 — 5 6amnoB 2

OCHOBHOTI'O yqe6H0r0 Marepualia, 1O0IMyCKacT NPUHIUIINATIbHBIC OIIMOKH
IIpU OTBETC HA BOIIPOCHL.

Ha 60J'IBH.IYIO YacCTb JOMOJHUTCIBHBIX BOIIPOCOB 11O COACPKAHUIO S3K3aMCHa
3aTPpYAHSACTCA OAaTh OTBET WJIM HC JACT BECPHBIX OTBCTOB.
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5.5.  Cucrtema OLEHUBAaHUS PE3YIbTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM

aTTcCTalu.

OreHka 1o JUCHUIUIMHE BBICTABIIACTCS 00Y4aIOEMyCs C yUETOM Pe3ysIbTaTOB TEKYLIEH U

IIPOMEKYTOYHOM aTTECTALUU.

®dopMa KOHTPOJIsI 100-06an1pHas cucTeMa IIaTubdannbHas cuctema
Texkymuit KOHTPOJIb:
- 3amMTa 1abopaTOpHBIX padoT (TeMbl 0 - 10 6annoB 2-5
1.1)
- 3ammTa 1abopaTopHBIX padoT (TeMbl 0 - 10 6annoB 2-5
1.2)
- MHJIMBUIYAJIbHOE JOMAIIIHEE 3aJaHUe 0 - 20 6ayu10B 2-5
- KOHTpOJIbHAs pabora (paszzen I) 0 - 10 6annoB 2-5
- KOHTpOJbHAs padota (pa3zen 1) 0 - 10 6annoB 2-5
- KOHTpoJbHAs pabora (pazzaen I1I) 0 - 10 6annoB 2-5
ITpomexyTouHas aTTecTalus 0 - 30 GamioB OTJIIMYHO
9K3aMEH XOpOLIO
Hroro 3a cemecTp 0 - 100 6amoB YIOBIIETBOPUTEILHO
(I'mnporazonnHaMuka) HEYIOBJIETBOPUTEIHHO
9K3aMEH

[Tonmy4yeHHBIH COBOKYITHBIN pe3yibTaT KOHBEPTHUPYETCS B MATHOAIIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUH C TAOIULIEH:

100-6anapHast cHCTEMA NATHOAILHAS CHCTEMA
3K3aMeH
OTJINYHO
85 — 100 6amwioB

XOPOLLIO

65 — 8406am10B p

OBJIETBOPUTEIILHO
41-64 oaiuioB ya p
0 —4006ano0B HEYJIOBJIETBOPUTEIBHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzanuss  mporpammel

MPEAyCMaTPUBAET UCIIOJIb30BAaHUE

B Tporecce oOydeHus

CIIEIYIOIIHUX 00Pa30BaTeIbHBIX TEXHOIOTH:

— MpoOJIeMHAs JTCKITHS;

- pa3b0p KOHKPETHBIX CUTYaLUH;

— MpPENOoJaBaHue JIUCUUILIMHBI

B (opmMe KypcoB,

COCTAaBJICHHBIX Ha OCHOBC

pe3yJIbTaTOB HAyUYHBIX HCCIICAOBAHUM, B TOM 4YHCIE C Y4YETOM PETrHOHAJBHBIX OCOOEHHOCTEH
npo¢eCCUOHATIBLHOM 1eATEIbHOCTH BBIITYCKHUKOB M ITOTpeOHOCTel paboToaareneii;
— MOUCK U 00paboTKa MH(POPMAIIUH C UCTIONb30BaHUEM ceTH VHTepHeT;
- MIPUMEHEHHE AIIEKTPOHHOTO O0YUYCHHUS;
- MIPOCMOTP yUEOHBIX (PHIBMOB € UX HOCIETYIOIUM aHAINU30M;
- UCIOJb30BAHUE HA JICKIMOHHBIX 3aHATHAX BUAEOMATEPUATIOB U  HATJISIHBIX

mocoomii;

— o0yuyeHHe B COTPpYAHUYECTBE (KOMaH/HAas, TPyNIOBas paboTa).
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7. INPAKTUYECKASA HIOAI'OTOBKA

[TpakTHyeckas MOArOTOBKA B paMKax y4eOHOH AMCUUIUIMHBI peallu3yeTcs MpH MPOBEACHUU
MPAKTUYECKUX 3aHATHUH, JJaOOpaTOPHBIX padOT, NPelyCMAaTPUBAIOIINX YyUacTHE O0yJarOITUXCs
B BBINOJIHEHUHM OTJEJBHBIX AJIEMEHTOB paloT, CBA3aHHBIX C Oyaymieil mpodeccroHaIbHON
NEeATENbHOCTHIO.

[TpoBoasTCS OTAEIBHBIC 3aHATUS JEKIMOHHOTO THIA, KOTOpPbIE IPEAyCMaTPUBAIOT
nepenavyy y4eOHOM uHGpOpMaAUU 00YydYaroIIMMCs, KOTOpas HEoO0XOIuMa sl MOCIEAYIOIIEro
BBITIOJTHEHUS PAKTUYECKON pabOTHI.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA JJIA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31OPOBbsA

[lpy oOyyeHHMH JHMIl C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3]I0POBbSI W HHBAJIUJIOB
UCIONIB3YIOTCS MOJXO/IBI, CIIOCOOCTBYIOIIME CO3/IaHUI0 0e3 OapbepHOl 00pa30BaTEIBHON CpPEIIbI:
TEXHOJOTUU JupPepeHInalNd U UHIUBHIYAILHOTO OOYYEHUs, MPUMEHEHUE COOTBETCTBYIOIINX
METOIUK IO pabdoTe ¢ HHBAIWAAMH, HCIOIb30BAHHE CPEACTB JUCTAHIMOHHOTO OOIICHMUS,
NPOBEJCHUE JIOTIOJHUTEIBHBIX HHAWBUAYAIbHBIX KOHCYJIbTALMHA MO0 HM3y4aeMbIM TEOPETUYCCKUM
BOIPOCAaM M TIPAKTHYECKUM 3aHSATHAM, OKa3aHHUE MOMOLIM TPH HOATOTOBKE K MPOMEKYTOYHOM
aTTeCTalUH.

[Ipu HEeoOXomuMocTH pabodasi MporpaMMa JTUCHUIUIMHBI MOKET OBITh aJanTHpPOBaHA IS
obecrieueHns: 00pa3oBaTENBHOIO MPOIIECCa JIMIAM C OIrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI, B
TOM YHCIIE JUIsl AUCTAHIIHOHHOTO OOYYCHHUS.

VY4eOHbIE W KOHTPOJIbHO-M3MEPHUTEIIbHBIC MaTepualbl MPEACTABISIOTCS B (QopMax,
JIOCTYIHBIX Ul U3YYCHUS CTYJCHTaMU C 0COOBIMU 0Opa30BaTEIbHBIMU MOTPEOHOCTSIMU C yYETOM
HO30JIOTHYECKHX TPy HHBAIUIOB!

Jlns TMOArOTOBKM K OTBETY HA MPAKTHYECKOM 3aHSATHH, CTYJIEHTaM C OTPaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3[IOPOBBSI CpEIIHEE BPEMsl YBEIMYHMBACTCS MO CPAaBHEHUIO CO CPEJHUM BPEMEHEM
HOJTrOTOBKH OOBIYHOTO CTYACHTA.

Jns CTYICHTOB C WHBAJIMJHOCTBIO MM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU 30POBBS
dopma mpoBepeHHS TEKyIIEH W TNPOMEKYTOYHOH aTTECTallid YCTAHABIMBACTCS C YYETOM
WHIIUBHUyaIbHBIX ICUX0(U3nIecKux 0coOeHHOCTEH (YCTHO, MMChbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITBIOTEPE, B JOPME TECTUPOBAHHMS U T.IL.).

[IpoMexkyTodHasi aTTecTalys MO JUCHUILIMHE MOXET MPOBOAMTHCS B HECKOJBKO ITAIlOB B
dopme pyOeKHOTrO KOHTPOJS IO 3aBEPIICHHIO H3YyYEHHs OTICNbHBIX TeM IUcUUILTUHEL[Ipn
HEOOXOAMMOCTH CTYJIEHTY HPEIOCTABISCTCS IOMOJHUTEILHOE BPEeMs Ul MOJITOTOBKM OTBETAa Ha
3a4eTe WK K3aMEeHE.

Jns ocymiecTBiieHHs MPOLEAYp TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOYHOMH
aTTeCTallud OOYYAIOUIUXCS CO3JAl0TCA, IMPH HEO0O0XOAUMOCTH, (OHIBI OLEHOYHBIX CPECTB,
alalITUPOBAHHBIC JJISI JIUI] C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI M ITO3BOJISIOLIHE OLICHUTh
JIOCTHKEHUE HMH 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTEIbHOM IMpPOrpamMMe pe3yJbTaTOB
00y4eHUs] U ypOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIICTCHIIU, 3asBICHHBIX B 00pa3oBaTeIbHON
nporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJINHBI

XapaKkTepuCcTUKa MaTepHaJIbHO-TEXHUUYECKOTO 00ECeUeHHs JUCLUUIUIMHBI COCTaBISIETCS B
cootBeTcTBUM ¢ TpeboBanusimu PI'OC BO.

MarepuanbHO-TEXHHUECKOE 00ecreueHue AUCIUILTUHBI IPU 00yYEHUH C MCIIOJIb30BaHUEM
TPaIUIMOHHBIX TEXHOJIOTHI 00yUeHHUS.
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HaumeHoBaHue y4eOHBIX ayIUTOPHIA, 1a0opaToOpui,
MAacTepCKuX, 0u0JIMOTEK, CIOPT3aJI0B, IOMELEHU I
AJISA XpaHeHHUs1 ¥ NPOoGUIAKTHIECKOT0
00cay:KMBaHUs Y1e0OHOr0 000pyI10BaHMS U T.1I.

OcHaIEeHHOCTh Y4eOHBIX ayTUTOPHIA, 1abopaTopmii,
MacTepCKHX, OM0JIMO0TeK, CHOPTUBHBIX 32J10B,
MOMeELIeHH 1JI5l XpaHeHUs U NPOQUIAKTHYIECKOro
00CJIy:KMBaHHsl Y1e0HOr0 000pyAOBAHHUS M T.II.

119071, r. MockBa, lonckas yauua, 1oM 39, crpoenne 4

AyAUTOPpHU JI IIPOBCACHU 3aHATHH JICKIIMOHHOTI'O
THIIA

KOMILJIEKT yueOHoii mebenuy,

TEXHUYECKUE CPEJCTBA O0YUCHUS, CITyKaINe ISt
MpeACTaBIeHUs yaeOHOU HHPOpMAaIK OONBLION
ayJIUTOPHUH:

— HOYTOYK;

— TPOEKTOp,

— DJKpaH,

— MapKepHas I0cKa

AyAUTOPpHU TJI IIPOBCACHU 3aHATHHN
CCMHHAPCKOIro TUlla, rpynroBbIX U
HWHAUBUAYAJIbHBIX KOHCYJ'ILTaLIHfI, TCKYLICTO
KOHTPOJISL U HpOMC)KYTOQHOfI aTTeCTallinu

KOMILJIEKT yueOHoii mebenu,

TEXHUYECKUE CPEICTBA OOYUCHUS, CITyKaIHe ISt

MpeAcTaBIeHUs yaeOHOU HHPOpMAaUK OONBLION

ayJIUTOPHUH:

— HOYTOYK,

— TPOEKTOp,

— MapKepHas JI0CKa,

— Ha0OpBI AEMOHCTPALIMOHHOTO 000PYJOBaHUS U
yueOHO-HArIATHBIX TOCOOHIA, 00eCTIeUnBaIOINX
TEMaTU4eCKUe MIUTIOCTPALIH, COOTBETCTBYIOIIUE
paboueil mporpaMMe TUCHUILIMHBL.

ayJIUTOPHH JUIS IPOBEIACHUS 1a00paTOPHBIX
3aHATHUH, TPYIIIOBBIX U UHANBUIYATBHBIX
KOHCYJIbTAIUHI

KOMILJIEKT yueOHoi mebenu,

TEXHUYECKUE CPEJCTBA O0YUCHUS, CITyKaIHe IS
MpeACTaBIeHUs yIeOHOH HHPOpMAaK OONBLION
ayJUTOPHH:

- akpaH nepeHocHoil ClassicSolutionLibra 180x180, -
npoektop BenQMX511 9H.J3R77.33
OO6opynoBaHus (CTEHIBI) JUTSI IPOBEICHUS
nabopatopHbIX padoT no ['uaporazonnHamuke

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

YUTAJBbHBINA 3aJ1 OMOIUOTEKH:

— KOMIIBIOTCpHAs TCXHHUKA,
NOAKITHYCHHEC K CCTH «I/IHTepHeT»

MarepuanbHO-TEXHHUYECKOe oOOecredeHne Yy4eOHOW UCIUTUIMHBI

npu oOy4YeHUu C

HCIIOJIb3OBAHHUECM BJICKTPOHHOT'O O6y‘-ICHI/I$I U JUCTAaHIITMOHHBIX O6p3.30BaT€JIBHLIX TEXHOJIOTHH.

Heo0xoaumoe o0opynoBaHue IMapameTpsbl

Texnuueckue TpedOBaHUS

[lepconanbHsiii komnbsioTep/ | Beb-Opaysep

BCpCI/IH OporpaMMHOIo obOecrieueHns He HHXKE:

HOYTOYK/IIJIAHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Angexc.bpaysep 19.3
MUKPO(]OH, OneparuonHas cucreMa | Bepcus mporpaMMHOro o0ecrieueHus He
ITAHAMHUKH, mke: Windows 7, macOS 10.12 «Sierray,
noctyn B ceTh HTepHeT Linux

Beb-kamepa 640x480, 15 xagpos/c

Mukpodon 0601

JuHaMuky (KOJIOHKU WK | JTFOOBIC

HAYIITHUKH)

Cetb (MHTEpHET)

[locrostHHas ckopocTh HE MeHee 192 xbut/c
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TexHonoruueckoe  oOecliedeHHe  pealu3aldi  [OpOrpaMMbl  OCYIIECTBIISIETCS €
UCTOJBb30BAHUEM  DJIEMEHTOB  3JICKTPOHHOM  MH(OPMALMOHHO-00pa30BaTENbHOM  Cpelbl
YHHMBEpPCUTETA.
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10. YYEBHO-METOJINYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE YUYEBHOM JUCHUIIJIMHBI/YYEBHOI'O
MOAYJIA
BH}I H31aHNA Aﬂpec caiita 9bC KoanuecTBO
Ne A T'ox WJIM 3JIEKTPOHHOI0 pecypca IK3EeMILISPOB B
BTOP(BI) HanMeHoBaHue uznanus (yueOHuk, YII, HN3nareabcTBO o
n/n MII 1 1p.) H31aHMS (3anonnaemca 014 U30aHuil 6 OudmoTeKe
Ap- 971IEKMPOHHOM 8Ule) Yuuepcurera
10.1 OcHOBHas TUTEPATYPa, B TOM YHUCIIE JIEKTPOHHBIEC U3IaHUS
1. Tropun M.IL, | IlpakTuKyM o M.: PI'Y um. A. H. €)45(0[®
VII 2017
boponuna E.C. TUAPOra30IMHAMHUKE Koceirnna
2. Tropun M.IL, | I'maporazoauHaMuKa. M.: PI'Y um. A. H. €)45(0[®
VII 2018
Bopoauna E.C. [IpakTukym. YacTs 2 Koceirnna
3. CanreixoBa B.C., T — 10
Anapymkusa MLA., N M.: PI'Y um. A. H.
Hosuxosa T.A., Ep SETGEELL Jlabopatopbiii Vil Kockiruna 2023
Hunmanze M.3. P YM.
4. 3axapoBa AA., 85
Bbaxmuena JI.T., | IIpoueccer _ M annapatsl vII AxazeMus 2006
Konpaypos B.IL., | xumuyeckoil TEXHOIOTUH
CanTteixoBa B.C.
5. [Ipumeps! u 3agaun 1o 2006 2
[TaBnos K.®.u np. xypey TIAXT. VII AnpsaC 1987 64
6. OcHOBHBIE ~ TIpoIleCCHl U 60
A.T'. KacaTkun anmapaTsl XUMHUYECKOHN YueOHHuK AnpsaC 2005
TEXHOJIOTHH
7. ] https://znanium.com/catalog/docu
A.A. Kynunos lMupporazonunamuka VII M.: UHOPA-M 2015 ment2id=288098
10.2 JononHuTeNbHAS IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIC U31aHUS
1. lMuppaBnuka u 29K3.
AL Ieiinak TUIPOMTHEBMONIPUBOJ. OCHOBBI VII CrepeoTtun 2005
MEXaHHKH XXUJIKOCTH M rasa.
2. M.: ]I ®OPYM: http://znanium.com/bookread2.ph
b.B. Yxun lMuppaBnuka yiI HUL] NHOPA-M 2014 p?book=4350853
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10.3 MeTtoauyeckue Matepuansl (YKa3aHus, pEeKOMEHIAIKH 110 OCBOSHHIO JUCHUILTUHEI (Moays) aBTopoB PI'Y um. A. H.

Koceiruna)

1. CanteixkoBa B.C., 59K3.61011.
3axapoBa A.A., MexaHuka )XKHJIKOCTH U Ta30B \%0% M..PUO MI'Y T 2015 193Kk3.
[Nanmun A.B. kadeapa
2. CanteixkoBa B.C., Sok3.616
Baxmmesa JI.T., . http://znanium.com/bookread2.ph ) '
3axaposa A.A., lMupporazonunamuka MY M..PUO MT'VAT 2013 p?book=464729 Kié)aelcs.a
Aunekcannpos. B.I. P
3. baxmmesa JI.T., n S
3axapoBa A.A.. xpiiﬁzgzxoﬁ TCXHI(;J'IOFI/II/I 59K3.0u071.
[ToTtopxuHCKMI ' MII Mg MIryar 2007 153Kk3.
lMuppaBnuka u
N.B., CanteikoBa kagenpa
B.C. THIPOITHEBMOIIPHUBO.L
4, [otopxuHCKUit Amnmnaparypa 59K3.01011.
N.B., 3axaposa THIPOMEXaHUYECKUX \%0% Mg MIryar 2005 125Kk3.
AA. MIPOLIECCOB kadeapa
5. Baxmmesa JLT., [Ipouecce! u anmapaTsbl
s3amuTtel XT. MeToanueckue
3axaposa A.A., yYKa3aHHUs K pacyery http://znanium.com/bookread2.ph
gOTOI))KHHCKHH . JIOMaIIHUX 3ananuil «Pacuer MY M.: MU MEVIT 2007 p?book=464530
Canthikosa B. C. TpyOOTIIPOBOAHOM CETH U
mo100p Hacoca »
6. CanreixkoBa B.C., 59K3.61011.
3axapoBa A.A., MexaHuka )XHJIKOCTH U Ta30B \%0% M..PUO MT'Y T 2015 193Kk3.
[Nanun A.B. kadeapa
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11. HWHPOPMAILMNOHHOE OBECIIEYEHUE YYEBHOI'O IPOLECCA

11.1. Pecypcsl 351eKTpOHHOM OMOINOTEKH, MUH(POPMAITHOHHO-CIIPABOYHbIE CHCTEMBI
U ipoeccroHaIbHbIE 0A3bl JAHHBIX:

Ne it

JJIeKTPOHHBbIE YUeOHble U3IaHNS, JJIEKTPOHHbIE 00pa30BaTe/IbHbIE PECYPChI

«Znanium.comy Hay4HO-H3AaTeNLCKOTr0 HeHTpa «MHbppa-M»
http://znanium.com/

Onekrponnsle u3ganusi «PI'Y umm. A.H. Koceirmna» na mmardopme OBC «Znanium.comy
http://znanium.com/

000 «<ABUC» https://dlib.eastview.com (351eKTpoHHbIE Bepcur nepuoanueckux usganuii OO0
«MBHC»)

Web of Science http://webofknowledge.com/ (0oOumpHas MexKayHapoiHasi yHUBEpCasbHast
pedepaTuBHasi 6a3a JaHHbIX)

Scopus https://www.scopus.com (MeKTyHapojiHasi yHUBEpcanbHast pedpepaTiBHasi 6as3a JaHHbIX,
uHfIeKcHupyroujas 6osee 21 ThIC. HANMEHOBAHUI HAYYHO-TEXHUYECKUX , TYMaHUTapHBIX U
MEMLUHCKUX >KyPHAJIOB, MaTepuanoB KoHgepeHuuil mpumepHo 5000 MeKyHapOHbIX
W3JIaTEILCTB)

Springer Nature http://www .springernature.com/gp/librarians (MexxmyHapoyiHast u3naTenbcKas
KOMIIaHUs, CIICHUATIN3UPYIOLIASACS Ha U3TAHUU AKaICMUYCCKUX 2KYPHAJIOB U KHUT IO
€CTCCTBCHHOHAYYHbIM HaHpaBJICHI/IﬂM)

«IBC IOPANT»www.biblio-online.ru

O nmpenocrasnenuu Aoctyna K nHpopmannonno-ananutudeckoit cucreme SCIENCE INDEX
(BKJIIOYEHHOTO B Hay4HBIH HHGQOpManMOHHBIN pecypce elibrary.ru) https://www.elibrary.ru/

9BC «Jlaap» http://www.e.lanbook.com/

00O «HamnmonanpHas snekTpornHas oudnmoteka» (HOB) http://H306.pd/
JoroBop Ne 101/H35/0486 — mot 21.09.2018 T.

11.

Hayunas snextponnas 6ubmmorexka eLIBRARY.RU http://www.elibrary.ru/
JInnensnonnoe cornamenne Ne 8076 ot 20.02.2013 r.

12.

HSHMKOH http://www.neicon.ru/ Cormnamenne NeJ[C-884-2013 o118.10.2013 ¢

IIpodeccnonaibubie 6a3bl JAHHBIX, HTHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMBbI

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

Web of Science http://webofknowledge.com/
CyOnuuen3uonnslii goroBop Ne wos/917 Ha 06e3Bo3Me3HOE OKa3zaHHE YCIyr OT
02.04.2018 .

Scopus http://www. Scopus.com/
Cyb6munensuonnsiit JloroBop Ne Scopus /917 ot 09.01.2018 1.

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

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

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

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

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

CyO6auuen3uonnslii qoroBopNe Springer/41 ot 25 nexabpst 2017 .

http://arxiv.org — 6a3a JaHHBIX MMOJHOTEKCTOBBIX AJIEKTPOHHBIX MyONMKaLUil HAYyYHBIX CTAaTel IO
¢du3uKe, MaTeMaTHKe, HHPOpPMaTHKE

http://www.garant.ru/ - CnpaBouno-mipaBoBast cuctema (CIIC) «['apanT», KOMIUIEKCHAs! TpaBOBast

oJIep>KKa MoJIb30BarTeliel no 3akoHoaaTenbCeTBy Poccuiickoit @enepanuu

http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3b1 TaHHBIX Ha

Ennnom MuTteprer-noprane Poccrara
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11.2. TlepeyeHb MPOrPaMMHOTO OOECIICUCHHUS

PexBu3uThHI MNOATBEPKAAOIICIO

Nen/m | [IporpammHuoe oGecnieuenne
aokyMeHTa/ CBOOOAHO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | xontpakt Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray ana 3Ds Max KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
4, NeuroSolutions KoHTpakT Ne 18-2A-44-19 ot 20.05.2019
5. WolframMathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft VisualStudio KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
7. Core]lDRAWGraphicsSuite 2018 KoHTpakT Ne 18-2A-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
9. Matlab+Simulink KoHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud2018 all Apps (Photoshop, | xortpakT 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,
Musenap.)
11. SolidWorks KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
13. Simplify 3D KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
14. FontLab VI Academic KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
15. PinnacleStudio 18 Ultimate KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
17. ProjectExpert 7 Standart KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
18. AnpT-OuHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. AnbsT-NHBECT KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [Iporpamma st noarotoBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. Autodesk Auto CAD 2021 nnst yueOHBIX Horosop #110003456652 ot 18 desp. 2021
3aBeJICHUH, MOANHUCKa K OECCPOYHON TUIEH3UN T.
Pacnpoctpansiercst cBoboaHO Asst
AKKPEIUTOBAHHBIX YUCOHBIX 3aBeICHUN
22. LibreOffice GNU Lesser General Public License | CBoOomHO pacnpocTpaHsiemMoe
23. ScilabCeCILL (cBo6oanas, coBmectumas ¢ GNU | CBOOOIHO pacmpocTpaHseMoe
GPL v2)
24. Linux Ubuntu GNU GPL CB00OIHO pacIpocTpaHsIeMoe
25. FDS-SMV free and open-source software CB00OIHO pacIpocTpaHsIeMoe
26. AnyLogic Personal Learning Edition CB00OIHO pacnpocTpaHsieMoe
27. Helyx-OS GNU General Public License CB00OIHO pacIpocTpaHsieMoe
28. OpenFoam v.4.0 GNU General Public License CB00OIHO pacIpocTpaHsIeMoe
29. DraftSight 2018 SP3 ABToHOMHAs OecruiaTHas CB00OIHO pacIpocTpaHsIeMoe
JIMLICH3HS
30. GNU Octave GNU General Public License CB00OIHO pacnpocTpaHsieMoe
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JIUCT YUYETA OBHOBJIEHUUM PABOYEM [TIPOIT'PAMMbI YYEBHOM
JTUCHUTIIINHBI

B pabouyro mnporpammy yueOHOH IUCHMIUIMHBI BHECEHbI W3MEHEHMS/OOHOBIICHUS U
YTBEPIKJCHBI Ha 3acelaHuM Kadeapbl:

Ne roj XapakTep M3MeHeHUi1/00HOBIeHUIT HOMep IPOTOKOJIa
00OHOBJICHHA ¢ YKazaHMeM pa3jeJia H 1aTa 3aceJaHusl
PIIQ Kagdeapsl




