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1. OBIIUE CBEAEHUSA

VYuebnast nucruminHa «[ Mapo u MHEBMOIIPUBOABI MEXAaTPOHHBIX U POOOTOTEXHHUYECKHX YCTPOUCTBY
M3y4aeTcs B IIECTOM CEMECTPE.
KypcoBas pabora — He mpeycMOTpeHa.

11. ®opma npomMeKyTOYHOHN aTTeCTalUU:

[ITecToit cemecTp — 3K3aMeH

Mecto yuebHOM nucuurinHbl B cTpykType OITOIT
VYuebHast nucruminHa «[ Mapo u mMHEBMOIIPUBOABI MEXATPOHHBIX U POOOTOTEXHHUYECKUX YCTPOUCTBY
OTHOCHUTCS K 4acTH, GOpMHUpYyeMON yyacTHUKaMU 00pa30BaTeNbHbIX OTHOIICHUH.
OCHOBOI Ui OCBOCHMSI JUCHMIUIMHBI SBISIOTCS PE3yJIbTaThl OOy4eHHUS MO MPEALISCTBYIOIINM
JUCLUHUIJIMHAM U MTPaKTUKaM:

— Marematuka,

- Bricmas MaTeMaTrka B MOAEIIAX CUCTEM YIPABIICHMS,

- dusuka.

- TeopeTnyeckass MExaHUKa

- HoBrle MexaHU3MBI B COBPEMEHHON pOOOTOTEXHHKE
PesynbpTarel oOyueHuss Mo y4eOHOW IUCHUILUIMHE, HCIOJB3YIOTCS MHpPU H3YYEHHH CIEAYIOUINX
JUCLHUIIINH U IIPOXOKICHUS ITPAKTHK:

- JleTanyn MeXaTpOHHBIX MOJYJIEW U UX KOHCTPYHPOBAHUE,

- [IpoekTupoBaHe MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM.
PesynbraTel OCBOEHHS y4eOHOW MAWMCHUIUIMHBI B JalbHEHIIEeM OyIyT HCIOJIB30BaHBl MpU
BBIMIOJTHEHUH BBITYCKHOW KBaJTM(DUKAIIMOHHOM PabOTHI.

2. IEJHW U INIAHUPYEMBIE PE3VJIbTATHI OBYUEHUS MO
JTUCHUIIIMHE

[ensimMu M3ydeHHs] TUCHUIUIUHBI «[ UIpO U THEBMONPUBOABI MEXATPOHHBIX U POOOTOTEXHUYECKHIX
YCTPOWCTB) SIBJIFOTCSI:

— (opMHpOBaHHE HAyYHOTO MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS TUAPOTAa30IMHAMUKHY;

— QopmupoBaHuE CHCTeMbl 3HAHHW O 3aKOHAX MEXaHUKU KUAKOCTH W Ta30B Jyid
MIPOCKTUPOBAHUS MEXATPOHHBIX U POOOTOTEXHUYECKUX YCTPOMNCTB;

— U3Y4YCHHUE TEOPUU U IIPAKTUYECKOTIO IPUMEHEHUS THAPOTra30qMHAMUUECKUX MPOLIECCOB IIPU
MPOEKTUPOBAHUHU TUAPO U ITHEBMOIIPHUBO/IOB,;

— nmnpuoOpeTeHHe UHTepeca K WCTOPUM pPa3BUTUS W JOCTHKEHHMSIM B  00IacTu
TUIPOTA30UHUMUKH;

— pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyyJaronuxcsi B TPOIECCe HM3YYCHHS TUCHUIUIMHBI, TPUOOpPETEHHE COBPEMEHHBIX Hay4YHBIX
B3TJISI0B, UACH B X0/ paOOThI ¢ Pa3IMYHBIMA UCTOYHUKAMU WH()OpMALIUK;

— WCIIOJIb30BAaHUE TIPH BBHITIOJIHEHUH MTPAKTUYECKUX 3aJaHUI METOJIOB CPaBHEHHsI, 0000IICHUS,
CUCTEMAaTHU3aIlNH, BBIIBICHUS MPUYUHHO-CIEACTBEHHBIX CBs3ed, (OpPMyIHpOBaHKE BBIBOJOB IS
W3YyYECHUSI PA3JIMYHBIX CTOPOH TEXHOJOTMYECKUX TMPOILECCOB, C€ KOTOPHIMA BO3HHKAET
HEOOXOUMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOU cdepe.

- (dbopMupoBaHue y 00ydarOmIMXCsl KOMIIETEHIINH, YCTaHOBJICHHBIX 00pa3oBaTeIbHOM
nporpammoii B cootBercTBuu ¢ ®I'OC BO 1o gaHHON JUCHUIIIUHE,;
PesynpTaToM 00ydeHwMs IO y4eOHOUW AUCHIUIUINHE SIBISIETCS OBIaICHUE 00YJarOIIMMUCS 3HAHUSMU,
YMEHHUSMH, HaBBIKAMH U OIBITOM JIESITEIIBHOCTH, XapaKTepU3YIOIIMMHU Tpoiecc (HOopMUpPOBaHUS
KOMIETSHIIN 1 00ECTIeUNBAIOIINMHU JOCTHIKEHHUE TIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS y4eOHOU
JUCITATIINHEI,



2.1. ®dopMmupyembie KOMIIETEHIIMH, HHIUKATOPHI TOCTUKEHUS KOMIIETCHIIUM,
COOTHECEHHBIE C IJTAHUPYEMBIMU Pe3yJibTaTaMU 00YUYEHUS M0 JUCIUTLIINHE:

Kox 1 HamMeHOBaHHE

Koa n HaumMeHOBaHHe

IInanupyemble pe3yJbTaThI 00y4eHUs!

THIPOTa30IMHAMUYECKIE
pacdeTsl, pac4eTsl
3Heprod(hHEeKTUBHOCTH U
pacueThl TEIIOBBIX CXeM
C BBIOOpOM
00opyIOBaHUS U
apMaTypbl JUIs
MPOEKTHPOBAHUSI
TEXHOJIOTHYECKUX
pelieHnii 00bEKTOB
npodeccuoHaIbHON
NeSTeITbHOCTH, B TOM
YHCIIE C VCTIOIb30BaHUEM
CHEeIHATN3UPOBAHHOTO
MPOTPaMMHOTO
obecrnieueHus

TEXHUKO-?)KOHOMHYECKHUX
MoKa3aTesen npu
MPOEKTHUPOBAHIH OOBEKTOB
TEIUIOPHEPTeTUKH U

ceTell HHKEHEPHO-
TEXHUYECKOT0 00eCTIeYeHHs

HHAUKATOpPA
KOMIIeTeH MU 110 JUCHHUILINHE
AOCTHKEHMsI KOMIIETEeH NN
IIK-2. CnocobeH NI-T1K-2.3 IIpumenenune — VYmnorpebiser o0re NOHATHS, 3aKOHBI
[POBEACHUIO COBPEMEHHBIX METOJIOB U U YpPaBHEHUS CTATUKU, KHHEMATHUKU U
KOHCTPYKTOPCKHX U MOJIX0JIOB, CIIOCOOOB U JUHAMMKH XUIKOCTEH ¥ ra3oB.
pacyeTHBIX paboT 1Mo anroputmon CAIIP, — TlpumensieT OCHOBHBIE (PU3HUECKHE
IIPOCKTUPOBAHUIO CIICHHAIM3NPOBAHHOI'O CBOICTBA PeAIbHBIX KUJKOCTEN U ra3os,
POOOTOTEXHUIECKIX MPOrpaMMHOTO 00ecTiedeHus UCIIONIb3YEMBIX B TeXHOC(EPHOH
CUCTEM, UX IMOACUCTEM, npu 0€30I1aCHOCTH B KaueCTBE 3HEpPro- u
OTACIBHBIX JICMCHTOB H CO31aHNH pa60‘ICI7I u TGHJIOHOCI/ITEJICIZ, TEXHOJOTHYECKUX
MOJIyJIEH, BKIIIOYast KOHCTPYKTOPCKOM KOMIIOHEHTOB, CMa304HbIX U
“H(GOPMAITUOHHBIE, JIOKYMEHTAIIMH Ha 00BEKTHI OXJIAXKTAIOIIUX KHUIKOCTEH, a TaKxKe
OJICKTPOMEXAHUYCCKHUC, HpO(l)eCCHOHaHLHOﬁ pa60q1/1x TCJ B THCBMO- U THAPOCHUCTEMAX.
IUApaBJINYICCKUC, ACATCIIBHOCTH — MHcmonb3yeT METONWKH pacyeTa u
SJCKTPOrMApaBINICCKUL, IIPOEKTUPOBAHUS JETAJIEH U Y3JI0B
DNIEKTPOHHBIC YCTPOHCTBA anmapaToB poOOTEXHHUUECKHX CUCTEM B
COOTBETCTBHUU C TEXHUUECKUMU 3aJaHUSIMU
[IK-2. Coocoben WJI-TIK-44  Boimonnenue U UCIIOJIb30BAaHUEM CTaHJIAPTHBIX CPEJICTB
TIPOBOHTH pacueTon ABTOMATH3ALMU POCKTHPOBAHNA ©
TUJIPaBIMUYECKHE, 3Hepro’pHexTUBHOCTH U YACTOM 3HAHHH OCHOB TCOPHH

MIOTPaHUYHOIO CJI0s, OCOOEHHOCTEH
oTpesieNieHNsl YCHIINH, BOSHUKAIOIIUX MTPU
0o0TeKaHuH TeJ U Jp.

— MHcmonb3yeT 3aKOHBI 1 OCHOBHBIE
(u3MKO-MaTEMaTHYECKHE MOACIIH
MEXaHHU3MOB JIBIKEHUS KUAKOCTH.

— Ilpumensier MeTOIbI IPOBEACHHUS
SKCIIEPUMEHTOB T10 33/IaHHBIM METOJMKaM
¢ 00pabOTKOI 1 aHaJIM30M PE3YJIbTATOB C
HCIOJIb30BaHUEM OCHOBHBIX YpaBHEHUI
THIPOTa30IMHAMHUKHU, METOJIOB HX
peleHus, TOHSITHH, TUIIOTE3 U
JOMYIIEHUH.

— Hmeer npakTHUECKH OIBIT pacyeTa
THIPABIMYECKUX U THEBMATUYECKUX CeTel
1 BBIOOpa 000PYI0BaHUSI.

— DBBbINOJIHSET YTEHNE YEPTEKEN U CXEM
THJIPABIMYECKUX Y MTHEBMATHYECKHX
CHUCTEM

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIHUILJIUHBI

OO6mast TpyA0EMKOCTh yueOHOM JUCIUIUIMHBI IO y4eOHOMY IJIaHy COCTaBJISET:

1o O4HOMU (hopme 0OyUeHUs — 4

3.€. 144 gac.




3.1.  Crpykrypa y4eOHOUN NUCIUILTUHBI ISl 00yJaOIUXCsl TI0 BUAM 3aHATHN (OYHas

dbopma oOydeHwHs)

CTpyKTypa U 00beM JUCHUTIHHBI

KonTakTHas ayquTopHas padora,

CamocTosiTeJibHasi padora
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3.2. Crpykrypa yueOHOUN AUCIUIIINHBI IJIs1 00yUYalOIMXCs 10 pa3eiaM U TeMaM JTUCHHUIUIMHBL: (09Has ¢hopma o0ydeHus)
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonTakTHas pa6oTa
pe3yJabTaThl = .
OCBOCHISE: . o S Buasl 4 popMbI KOHTPOJIBHBIX MeponpusiTHii,
— T 7 (T e P, T . E . e 5 o4 2 ofecreYnBaoOIIHe M0 COBOKYMHOCTH TeKY I
¢opmupyemoii(bix) ¢opMma(bl) IPOMEKYTOYHOI aTTeCTALIMHI g 5 2 = 2 S & 2 WOHTPOIL YCHEBACMOCTH
5 - =S e = = & = (opMBI NPOMEKYTOUHOTO KOHTPOJISk
KoMmmneTeHuuu(if) u = == = 9 = o 2 =
HHIHKATOPOB = 2 E = g > E g E ycIeBaeMocTH
JOCTHKEHUS 5 2 = T g g = z =
KOMIIETEHIMI = =& B A == O a
IIsiThIii cemecTp
TIK-2: Pasnen |. OcHoBbl ruiporazoauHaMuku. I'uapocraTuka. X X X X 10
WA-TIK-2.3 Tema 1.1 1 X DOpMBI TEKYILEr0 KOHTPOJIS
T1K-4: CBolicTBa )XUJIKOCTEN U ra30B. METObI ONPEEICHUS U pacyeTa. o pazzedny |:
UA-TIK-4.4 Tabnumer, Homorpammsel. CBolicTBa cMeceil. OCHOBHOE ypaBHEHHE 1. KOHTpOJBbHBIC PabOTHI.
rupocTatuky. [TpakTuueckoe NpUMEHEHUE YPaBHEHUE TUAPOCTATUKH.
Tema 1.2 1 X
T'unpocratuueckoe gapneHne. Cucrema nuddepeHraIbHbIX
ypaBHEHHH Diisiepa Ui COCTOSIHUS IOKOS ra3a, )KUJIKOCTH.
IIpaktuueckoe 3anarue Ne 1.1 4
OnpezeneHue U pacyeT rnokasarenel GU3NIeCKUX CBOMCTB KUIAKOCTEH
U Ta30B
IIpaktuueckoe 3ansrue Ne 1.2 4
Pacuer naBnenus xugkocTei U ra3os. JlaBieHue KUIKOCTH HA
TUIOCKYIO TOBEPXHOCTh
ITpaktuaeckoe 3ansatue Ne 1.3 4
[InaBanue Te1 M1 OCTOWYUBOCTD
ITpaktudeckoe 3ansatue Ne 1.3 4
OTHOCUTENbHBIA TOKOW KHUIKOCTH B IBHXKYILIHUXCS COCY1ax.
Pazgex |l. T'uaporazomunammuka. Yacrs . X X X X 20
IK-2: Tewma 2.1 1 X DopMBbI TEKYILIETO0 KOHTPOJIS
NI-TIK-2.3 OCHOBHBIE TIOHATHUS: CKOPOCTh ABMIKEHUS PACXO]T KHUIKOCTH U ra3a, o pazneny Il
[1K-4: SKBUBANEHTHBIN nquameTp. I1oTok x)unkocTn (ra3a): HAOPHBIH, 1. KOHTpONBHBIE PAOOTHI
NA-TIK-4.4 YCTaHOBMBIIEHCA. YpaBHEHUE HEPA3pbIBHOCTH NOTOKA. Pexxum
JIBUYKEHUSI IOTOKA.




Ilnannpyemblie
(KOHTpOJIMPYyeMbIe)
pe3yabTaThl
OCBOCHHA:

KO/ (bI)
(popmupyemoii(bix)
KoMHneTeHuuu(if) u
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTeHIH I

HaumeHnoBaHue pa3jesoB, TeM;
¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH

Bubl yueOHOH padoThl

KonTakTHasi padoTa

IIpakTH4eckue
3aHATHS, YaC
JlaGopaTopHbie
paboThIl, yac

I[IpakTuyeckas

MOAroTOBKAa, yac

CamocrosiTeIbLHAs

Tema 2.2

Cucrtema nudhepeHIHnaTbHBIX YpaBHEHHN Dinepa s OTOoKa.
VYpaBuenue bepHynnu 11 uneanbHoOM )kUIKOCTH. Juarpamma
bepnynnu.

| Jlekuuu, 4ac

> | pa6ora, yac

Tema 2.3
YpaBuenue bepHynnu a5id peaabHOM KUAKOCTH. Y paBHEHUE
DHEPreTHUECcKOoro Oajanca MmoToKa.

Tema 2.4
[TpuGops! 1yt 3amMepa CKOPOCTH U pacxo/ia MOTOKa. IJIEMEHTHI TEOPUH
nojo6ust. Comio, auddysop.

Tema 2.5
Hcreuenue sxuaxocTel (Ta30B) yepe3 HACATIKH U OTBEPCTHSL.
Ko3¢duumeHTsl CKOPOCTH, CIKATHSI CTPYH, PACX0Aa.

ITpakTtudeckoe 3anarue Ne 2.1
Pemenvue 3a1a4 Mo 0OCHOBaM KMHEMATHKH U TMHAMUKH )KUAKOCTH H
rasa.

IIpaktuueckoe 3ansrue Ne 2.2
Pewenue 3anau. YpaBuenue bepuaymu.

[pakTryeckoe 3ansTre Ne 2.3
OmnpeneneHne TEOPETHUECKOH CKOPOCTH UCTEUESHNUS JKUIKOCTH, BPEMSI
OTIOPOXXHEHMS] EMKOCTH.

[pakrrueckoe 3ansTue Ne 2.4

Teopust mogoOus B ruApora3oAnHaAMHUECKUX HCClleloBaHmsIX. Pacuer
Kputepus PeitHonb/ca, onpeeneHne XxapakTepa IBIKEHUS )KUIKOCTH
¥ rasa.

Pasnea Ill. T'ugporazoqunamuka. Yacts 1.

16

Buabl u ¢popMbl KOHTPOJIBLHBIX MEPONPUATHIA,
ofecneynBaloLIe M0 COBOKYNHOCTH TEKY UMt
KOHTPOJIb yCIIEBAEMOCTH;
¢opMBI NPOMEKYTOYHOT0 KOHTPOJIS
ycneBaeMoCTH

Tema 3.1

DOpMBI TEKYLIETO KOHTPOJIS
o pazzeny Il




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
Pe3yJIbTATHI = .
OCBOCHMSL: . 2 = Busl 1 GopMBbI KOHTPOJILHBIX MeponpusTHii,
() e — . E . - E -] 2 obecreYnBaIONINe 0 COBOKYIHOCTH TeKY Ml
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g g g ; § g g E 2 WOHTPOIE yCHEBAEMOCTH;
T ) o - S g e sz g5 (opMBI IPOMEKYTOYHOI0 KOHTPOISI
= E = s 3 E B 5« yCIeBaeMocTH
HHIHKATOPOB g 25 g S 2 2 S S
JOCTHIKEHHUST 3 s = ® 'S S e < 'S
KOMIETeHIHi = B & S & ala o &
TpancnoprupoBka >xuakoctd. Hacockl 1 ux KiaccuuKkamnms. 1. MHspuBuayambHOE JOMaIIHee
ITapametpsr paboTsl HacocoB. IlopurHeBsIe HACOCH: COOCTBEHHO 3a7aHue
MOPITHEBOH, TPOCTOTO AEHCTBYS, TUIYH)KEPHBII ITPOCTOTO IEHCTBHA, 2. 3awuma nabopamopmnwvix pabom
TUTYH)KEPHO-Ia(parMoBbIif, IUTYH>KEPHBIA ABOHHOTO TEHCTBHS.
CxeMbl ¥ IPUHIUIT JEHCTBHSL.
[K-2: Tema 3.2 1 X ®DOpMBI TEKYIIEro KOHTPOJIS
WJI-T1K-2.3 LlenTpoOesxHbIe Hacockl. Hacock! ipyrux THHOB (OCeBbIE, BUXPEBBIE, no pazzeny Il
I1K-4: poTaiMoHHbIe, CTpyHHbIe, MoHTexk10). I[log0op HacocoB. 3. HWunusunyanbHOE JloOMallHee
WJI-T1K-4.4 3a7aHue
4. 3awuma nabopamopHuix pabom
DOopMBI TEKYLIETO KOHTPOJIS
no pazaeny II:
1. nauBuyaapHOE TOMAITHEE 3a/1aHHE.
2. 3ammrTa 1a00paTOPHBIX padoT.
Tema 3.3 1 X DOpMBI TEKYILIETO KOHTPOJIS
[lepememenue razoB. Komnpeccops! 1 UX KJIacCU(PHUKALHSL. 1o pazaeny |l
BenTnnarops! oceBble 1 IeHTpoOeKHbIE. CXEMBI U IIPUHITHIT 5. HWunusunyansHOe JOMaIIHee
neiicTus. ['a3omyBku (IeHTPOOEKHBIE, POTALMOHHBIE), CXEMBI 1 3aJjaHue
MIPUHIINI JSHCTBHSL. 6. 3awuma nabopamopnvix pabom
Tema 3.4 1 X @DOpMBI TEKYIEro KOHTPOJIS
Typ6oxomipeccopsl Bakyymabie Hacocsl. JIuddy3noHHBIE HACOCH, o pasaeny II:
cxeMa, mpuHIMN feictBus. [Togbop KoMIpeccopos. 1. UHauBuayanbsHOE NOMAIIHEE 3a/laHUE.
Tema 3.5 1 X 2. 3ammTa 1ab0paToOpHBIX pabor.

Knaccudukanus tpyoonpoBooB. ['uapasiamdeckuii pacueT
TpybompoBoza.

@®opMBbI TEKyIIEro KOHTPOJIS

o pazneny II:

1. InauBuyaapHOE IOMAITHEE 33/1aHHE.
2. 3ammra 1abopaTopHbIX paborT.




Ilnannpyemblie
(KOHTpOJIMPYyeMbIe)
pe3yabTaThl
OCBOCHHA:

KO/ (bI)
(popmupyemoii(bix)
KoMHneTeHuuu(if) u
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTeHIH I

HaumeHnoBaHue pa3jesoB, TeM;
¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH

Bubl yueOHOH padoThl

KonTakTHasi padoTa

Jlexkuun, yac

IIpakTH4eckue
3aHATHS, YaC
JlaGopaTopHbie
paboThIl, yac

I[IpakTuyeckas

MOAroTOBKAa, yac

CaMocTosiTeJJLHAS
pa6ora, yac

IIpaktuueckoe 3ansrue Ne 2.2
Omnpenenenre THAPONIOTEPE B TPyOOIPOBOIE.
Pacuer nomHoro Hanopa B Tpyobonposoze.

N

IIpaktuueckoe 3ansatue Ne 2.3
[Toxbop HacocoB

JlabopatopHnas padota Ne 3.1
OrmnpezeneHne MIOTHOCTH CMeceil JKUAKOCTEH IKCIIEPUMEHTATBHO U
METOJIOM pacyeTa.

JlabopaTopHnas padorta Ne 3.2
OrnpeienieHNe HACHITHOM IUNIOTHOCTH CHITYYHX MaTePHAJIOB.

JlabopatopHras padota Ne 3.3
[Hasnenne. Metopl U puOOPBI ISl €r0 H3MEPESHUSL.

Jlaboparopnas padota Ne 3.4
W3yueHne OTHOCUTENBEHOTO MOKOS JKHIKOCTH B COCY/IE, PABHOMEPHO
BPAIIAOIIEMCS BOKPYT BEPTHKAJIbHOM OCH.

JlabopatopHras padota Ne 3.5
OnpezesieHre PeXUMa JTBHKESHHS JKHKOCTH.

JlabopaTopHras padoTa Ne 3.6
OrmpezeneHne NOTeph HAOpa B TPyOONpoBoO/IE.

Jlabopatopnast pabora Ne 3.7
Vcredenne )XxnuAKOCTH Yyepe3 HAaCa KK MPH IMMOCTOSHHOM U IEPEMEHHOM
YpPOBHE.

Paznen 1V. IIneBMaTHUeCcKHE NMPUBO/JAbI CUCTEM MEXATPOHUKU

16

Tema 4.1. O6mast XxapaKTepUCTHKA THEBMATHIECKUX MTPUBOIOB

Buabl u ¢popMbl KOHTPOJIBLHBIX MEPONPUATHIA,
ofecneynBaloLIe M0 COBOKYNHOCTH TEKY UMt
KOHTPOJIb yCIIEBAEMOCTH;
¢opMBI NPOMEKYTOYHOT0 KOHTPOJIS
ycneBaeMoCTH

DK3aMeH 1o OuaeTam




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
Pe3yabTaThl o : Buabl u ¢popMbl KOHTPOJIBLHBIX MEPONPUATHIA,
OCBOCHII: g 2 = 3 z obecreYnBaIONINe 0 COBOKYIHOCTH TeKY Ml
KO/(bI) HaunmeHnoBaHue pa3jesioB, TeM; ® § © é o g N 5 X
dhopmupyemoii(bIx) ¢opma(b1) NPOMEKYTOUHOI aTTecTAMHA g g g s g g g = 2 KOHTPOJIL yCHEBACMOCTH;
T ) o - S g e sz g5 (opMBI IPOMEKYTOYHOI0 KOHTPOISI
= E = s 3 E B 5« yCIeBaeMocTH
HHIHKATOPOB g 25 g S 2 2 S S
JOCTHIKEHHUST 3 s = ® 'S S e < 'S
KOMIETeHIHi = B & S & ala o &
[K-2: Tewma 4.2. DneMenTHas 6a3a THEBMOIPHBOJIOB 1 DOpMBI TEKYIIETO KOHTPOJIS
WA-TIK-2.3 Tewma 4.3. TumoBsle PyHKIHOHANEHBIE CXEMBI THEBMAaTHUECKUX 1 o pazgeny II:
T1K-4: TIPUBOJIOB 1. UnguBuayanbHOE TOMAIIHEE 3aJaHUE.
WA-TIK-4.4 Tema 4.4. OCHOBBI CTaTHCTHIECKOTO M JHHAMHYECKOTO PaCYETOB, 1 2. 3amura 1a00paTOPHBIX padoT.
HaJIS)KHOCTh ITHEBMATHUECKHX NPHBOJIOB Ok3ameH 1o Ouieram
IIpaktuueckoe 3anarue Ne 4.1 2
CBoiicTBa BO3/yXa KaK pabodero Texa MHEBMoNepeadn
IIpaktuueckoe 3ansrue Ne 4.2 2
Pacuer ckopocTu nepeMenieHus MOPIIHS THEBMOIMINHIPA.
IIpaktuueckoe 3anarue Ne4.3 2 X
Pacyer OCHOBHBIX MapaMeTPOB MOPIIHEBOTO U MEMOPAHHOTO
MIPUBOJIOB
ITpaxkTuueckoe 3anarue Ned.4 2
Pacuet pacxojna Bo3ayxa u K03 PUIIMeHTa CyMMapHOTO
COTIPOTHBJICHHSI THEBMONPUBO/IA
Jlaboparopuas pabota Ne 4.1 2 X
I'upaBnyyeckue apoccenu
Jlaboparopnas pabota Ne 4.2 1 X
I'mapoxsianaHsl, PeryJsiTOphl, JETUTEIN U CYMMATOPhI MOTOKA
Jlabopatopnas pabota Ne 4.3 1
Wzyuenne ycrpoiicTBa n paboTsl HacOCOB. M3yueHne paboTs
CTpyHHOro Hacoca.
Jlabopatopnast pabora Ne 4.4 2
M3yueHune ycrpoiicTBa U pabOThl KOMIIPECCOPOB.
Jlabopatopnas padora Ne 4.5 2
I'maponunamuyeckie My Tl
JlabopatopHast pabora Ne 4.6 2
I'maponunamMuyeckue TpaHchopMaTopbl
Ok3aMeH X X X X 58




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJbTaThbl w .
OCBOCHISE: o S Buasb! 1 popMbI KOHTPOIBLHBIX MEPONIPHATHIA,
: @ 2 5 3 2 o0ecrieynBalOIKeE N0 COBOKYIHOCTH TeKYLIU i
KO/ (bI) HaumeHnoBaHue pa3jesoB, TeM; ® o A g =
- - ® 5 8 = 5 2o KOHTPOJIb yCIIEBA€MOCTH;
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH = S F =3 S ¢ £ =
L . T o. S T @ 2 5 (hopMBI NPOMEKYTOUHOT0 KOHTPOIS
KoMHneTeHuuu(if) u = = 8 s 3 = ° =
= = = s 2 = B o S ycneBaeMoCTH
HHIHKATOPOB g 25 g S 2 2 S S
JAOCTHKEHUS é :Q' g é g I:‘% g 8 E
KoMIeTeHuii © = = =
HUTOI'O 3a 6 cemecTp 16 16 18 X 58
HUTOI'O 3a Bech mepuojg 16 16 18 X 58
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3.3.  Kparkoe conepkanrie y4eOHON TUCIIUTLTUHBI

HaumeHnoBaHue pa3niena u

Ne TeMBI MCIHILIHHEL Conep:xanue pasjeia (TeMbl)

Pazgean | OcHoBBI rUAPOrazoAMHAMUKH. I'mapocraTuka.

Tewma 1.1 CBoiicTBa XUIAKOCTEH 1 [InotHOCTE U ylenbHBIN Bec. BszkocTs. Kunemarnueckuii
ra3oB. MeTo/ipl ko3 umeHt Bs3kocTu. HpI0TOHOBCKHE M HEHBIOTOHOBCKHE
OIIpEeJICJICHHS U pacueTa. )unkoctu. [loBepxHOoCcTHOE HaTsDKeHHE. HHCThIe BelecTBa U
Ta6muie1, HOMOTpaMMEI. cMecH. [TpodHOCTh, MIACTUYHOCTh CMECEH.

CBoJCTBa CMeceH.

Tema 1.2 I'mapocraruueckoe
nmasienne. Cucrema [lonsiTre THAPOCTATUYECKOTO AABIEHUS, PA3MEPHOCTH,
mddepeHnInaTbHBIX puOOPHI 715 3aMepa AaBiaeHui. CpoiicTa nasienns. Cria
ypaBHeHuUi Dunepa s nasiieHus. AOCOTIOTHOE, BaKyyMMETpUUecKoe, a0COII0THOE
COCTOSIHUS IIOKOS rasa, naBiaeHue. AOCOIIOTHBIA M OTHOCUTEIBbHBIN ITOKOH.

JKUJIKOCTH.

Tema 1.3 OCHOBHOE ypaBHEHUE Cuibl, IEWCTBYOIINE HA KUAKOCTH (MACCOBBIE H
TUAPOCTATUKHU. noBepxHocTHBIE). 3akoH [lackans. ['mapocratnyeckuii
[MpakTudeckoe npuMeneHne | mapaaokc. CucteMa cooOIIAOIINXCs COCYI0B.

YpaBHEHHUSI THAPOCTATUKU.

Pazpen Il I'ugporazoamnamMuka

Tema 2.1 OCHOBHEIE TTOHTHS: [onsiTre cpenneit (ocpenHEHHOH) CKOPOCTH. MacCOBBIi
CKOPOCTh JIBM)KEHHUSI, pacXxoll | 00beMHBIN pacxo. CMOUCHHBINH IEPUMET], )KUBOE CECUCHHE.
JKUJIKOCTH U Tasa, HanopHnoe u Ge3HanopHoe ABMKEHUE, TpUMepHI. JlaMHUHApHBIN
SKBUBAJICHTHBIN AHUAMETP. 1 TypOyIJIEHTHBIN peXIMBI IBIKEHUS KUAKoCcTH. Kpurepuit
IToTok >xmakocTH (raza): Peitnonbaca. 3nauenus uucen Peitnonbaca. uznueckuit
HaIIOpHBIH, CMBICTT KPUTEPHSL.

YCTaHOBUBLIMHCS.
YpaBHEHHE HEPa3PbIBHOCTU
noToka. PexxumM nBMkKeHUs
MTOTOKA.

Tema 2.2 Cucrema [lonsiTHE MAECATBHOMN KUIKOCTHU. Y IeJIbHAs SHEPTUS )KUIKOCTH
Qg QepeHInanbHbIX (moTeHumanbHas M kKMHeTHYecKas). [Ibe3oMeTpuueckuii n
ypaBHEHU# Ditnepa Juis CTaTUYECKUI HAIIOP.

MOTOKA. Y paBHEHUE
Bepuymnu muist uneansHoOM
XuUakocTu. [lnarpamma
bepryun.

Tema 2.3 YpaBuenue bepuyimu nis [TonsiTHe peanbHO KUIKOCTH.
peanbHOM KHUIKOCTH. IIpakTnueckoe npuMeHeHHe ypaBHeHus1 bepHyn. 3akoH
YpaBHenue COXpaHEHUH 3HEPTUH U €ro CBA3b C ypaBHEHHEM bepHymu.
JHEepPreTUUECcKOoro OanaHnca [Torepu Hamopa Ha TpeHHe. MecTHBIE COTTPOTUBIICHHUS.
MOTOKA.

Tema 2.4 [IpuGops! 11 3amepa I'maponuHaMuveckue TpyOKH, pOTaMeTp, UX yCTPOMCTBO U
CKOPOCTH Y pacxojia MoToka. | mpuHIun padbotsl. IlonsaTue o reopun nogodus. Kpurepun
DNeMeHTHI TEeOpUH NOJ00HS. | OJO0US THAPOMEXaHUIECKUX TPOIIECCOB U UX (PU3NIECKUI
Comnio, nuddys3op. cmelcn. Kpurepun INanunes, Apxumena. Teopemsl Teopun

nonobus. Ananus pasmepHocteil. Meton Penest. OcobennocTr
TE€YCHHS ra30B uepes cormia u quddy3opsl. KomOnHHpoBaHHOE
como JlaBass.

Tema 2.5 Ucreuenne xunkocreit HcTeuenue uepe3 0TBEPCTUS IPU OCTOSIHHOM M IEPEMEHHOM

(razoB) yepes HacalIKu U
otBeperusi. Koaddurmenrts
CKOPOCTH, CXKaTHsI CTPYH,
pacxoza.

ypoBHe (Harope). UcTeuenue uepes BogociuBbl. Ckatue
cTpyH (COBEpIIIEHHOE, HECOBEPIICHHOE). BUIbI HACaKOB, MX
MPaKTUYECKOE NPUMEHEHUE.
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Paznen |1l | 'maporazonmuamuka. Yacrs 1.

Tema 3.1 TpancnopTupoBka OcCHOBHEBIE TTapaMeTPhI PaOOTHI HACOCOB
*unkoctu. Hacocer u ux (MpOM3BOINTENBHOCTD, HAIIOP, K T). BricoTa BcackiBaHUsL.
knaccugukanus. [Tapametpsr | Turbl mopIIHEBHIX HACOCOB. XapaKTEPUCTHKH MOPIIHEBBIX
paboTHI HACOCOB. HAacOCOB (MMPOW3BOANTEILHOCTE). HepaBHOMEPHOCTH TTO1aYH 1
ITopurHeBBIE HACOCHL: BO3/yIIHBIE KOJMAaKU. PerynmupoBanue u o0CTy )XxuBaHmne
COOCTBEHHO TIOPLIHEBOH, MOPIHEBBIX HACOCOB.

MPOCTOTO ACHCTBUS,
IUTYH>KEPHBIA IPOCTOT0
JEHCTBUS, TUTYHKEPHO-
JuagpparMoBbIi,
IUTYH>KEPHBIA JBOIHOTO
nerctBusa. CXeMbl U
NPUHIMI ACHCTBHSL

Tema 3.2 IenTpoOexHbIE HACOCHL. OCHOBHOE YpaBHEHUE IICHTPOOSIKHBIX HACOCOB.
Hacocs! npyrux tunos Teopernuecknit Hamop. KaBuranus. 3aKOHBI
(oceBbIe, BUXPEBBIC, MIPOTOPIIUOHATBHOCTH. XapaKTePUCTUKH LIEHTPOOCHKHBIX
POTalMOHHBIC, CTPYIHHEIE, HACOCOB U ceTH. PerynupoBka u o0cIyKHuBaHUE
Momnrexto). [Togbop EHTPOOEKHBIX HACOCOB.

HACOCOB.

Tema 3.3 IepemereHne ra3oB. Iporneccrl cxxatus ra3oB (aguadaTuyeckoe, U30TEPMUIECKOER).
Komnpeccops! 1 ux Huarpamma T-S npomecca cxxatus raza. MOIIHOCT
KITaCCH(UKAITHSL. KOMITPECCOPOB, aanabaTHIEeCKUN U H30TEPMHUYECKUH K.IT. 1.
BeHTUisTOpHI OCEBBIE U I"azoxyBKu, 0061IACTh IPUMEHEHUS.
eHTpoOexkHbIe. CXEMBI U
MPUHIUI ICHCTBHUSL.

I'azonyBku (eHTpOOESKHBIE,
POTAIIMOHHEKIE), CXEMBI U
TPUHLINI IEVCTBHUS.

Tema 3.4 Typb6okommpeccopsl LenTpobexHsbIe, MOPITHEBBIE TYPOOKOMIIEPECCOPHI, CXEMBI U
BaxyyMHBIE HACOCHI. npuHOUT aericTeus. [lopirHeBble, pOTallnOHHBIE, CTPYHHBIE
JduddysnoHHbIe HACOCHI, BAaKyYMHBIE HACOCHI, CXEMBI, IPUHIIUII ICHCTBHSL.

CcXeMa, MPUHIINI JIeUCTBUA.
[Tot6op KOMIIPECCOPOB.

Tema 3.5 Knaccudukanus [IpocTsie u cnoxHBIe TPyOOTPOBOIBL. Pacuer mpoctoro
TpyOOIIPOBOIOB. TpyOOTIPOBO/Ia TIOCTOSTHHOTO ceveHusl. PacueT cioxxHOro
[ HApPABINYECKHI pacyeT TpyOorpoBoaa. Pacder TpyOOmpoOBOIOB IS Ta30B.
TpyOOInpoBoa.

Paznen IV | [IHeBMaTHYecKHEe MPUBOABI CHCTEM MEXaTPOHUKH

Tewma 4.1. OO01mas xapakTeprucTHuKa Oco0eHHOCTH THEBMATUYECKHUX TIPUBOJIOB, IOCTOMHCTBA
MTHEBMATHUYECKUX MPUBOJIOB | M HejocTaTky; CBOICTBA BO3Iyxa Kak paboyero tena

nepeaayn. CriocoObl TpeoOdpa3zoBaHus SHEPTHU B
MMHEBMATHYECKUX MpUBoax; OCOOEHHOCTH MPUMEHEHUS
MTHEBMaTHYECKUX IPUBOJOB B IPOMBILIICHHBIX poOOTaxX M Ha
MyTeBhIX MamMHaxX; CTPYKTypa MHEBMAaTHYECKOTO MPHBOIA
Tema 4.2. OnemeHTHas 6a3a HcTouHMKY CKAaTOro BO3lyXa; Y CTpOKMCTBA IMOATOTOBKU

ITHEBMOIIPUBOI0B

CXKaToro Bo3ayxa, ITneBMaTHueckue ABUTAaTCIN, KOHCTPYKIUA
U napameTpbl; TOpMO3HBIE YCTPONCTBA THEBMATUYECKUX
puBO0B; Hanpasisronye u peryjnpyoolne anmnaparsl
IMHEBMAaTUYCCKUX MIPHUBOJIOB; Jlornaeckue OJICMCHTBHI,
BcnomorarenbHble ycTpoiicTBa MHEBMATHUECKUX MTPUBOJIOB;
AnmnapaTypa aBTOMaTU3UPOBAHHBIX THEBMATUYECKUX
1puBoJ1I0B; KoHTpoJibHAs annapaTypa
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Tema 4.3. Tunossle pyHkroHanbHble | Kiaccudukanus nHeBMaTHYECKUX MPUBOAOB; CTPYKTypHBIE
CXEMBbI ITHEBMAaTHUECKUX CXEMBI U CUCTEMBI YIIPABJICHUS AUCKPETHBIX
MIPUBOIOB Y TIO3MLIMOHHBIX THEBMONPHUBO0B; CXEMBI yIIPaBICHUS

ITyCKOM U peBEepCOM IMHEBMOABUTaTenelt; TUIOBbIE CXEMBbI
yIpaBIeHs THEBMATHIECKUMH TIPUBOIAMHU.

CxeMBbI TOITyaBTOMAaTHYECKOTO U aBTOMAaTHIECKOTO
ynpasieHust; CiocoObl peryIMpOBaHusi CKOPOCTH JIBHIKEHHS
HCITOJTHATENLHBIX JBUTAaTENel; Y CTpOHCTBa U CITOCOOBI
MTO3UIIMOHUPOBAHUS HCIIOTHUTENFHBIX ITHEBMATUIECKIX
nurateneit; [[HeBMocrcTEMBI ¢ 00paTHBIMU CBS3SIMHU I10
nepeMeniennto; [IneBMoruapaBIuecKkyie IpruBoabI;
Ob6ecrieueHrie 6e30MacHOCTH IKCILTyaTalliu
MTHEBMaTHUECKUX cucteM; [IHeBMaTHUecKne CUCTEMBI

YIpaBJICHU

Tema 4.4. OcHOBBI cTaTUCTHYECKOro U | OCHOBBI CTaTUYECKOT0 pacyeTa napaMeTpoB
JTUHAMHYECKOTO PacueToB, MTHEBMATHYECKUX TPUBOJOB; Y paBHEHHUS JUHAMUKH
HaJIeKHOCTh MMHEBMATHYECKUX MPUBOIOB; OCHOBHI pacyeTa THHAMUKH

MTHEBMATUUYECKUX NMPUBOJOB | ABYCTOPOHHHUX IMHEBMAaTHYECKUX NMPUBOA0B; OCHOBBI pacueTa
JUHAMUKH OJHOCTOPOHHHUX THEBMATUYECKUX PUBOOB;
OCHOBBI pacyeTa TMHAMHUKH THEBMATUUYECKUX IPUBOIOB

C YUEeTOM yTe4YeK U mepeTeuek Bo3ayxa; Breibop mapameTpos
MMHEBMATHYECKUX MPUBOOB; [loka3aTenu Hage:KHOCTH;
OcHoBHBIE TPOOIEMBI SKCILTyaTaIluH

MTHEBMOTIPUBO/I0B MamuH; VicTounuku uHpopManuu o
HaJIKHOCTH ITHEBMOIIPHUBOJIOB; ObecneueHre HaIe)KHOCTH

3.4. OpraHuzanusi CaMOCTOATEIbHOW pabOThl 00YUaIOLIUXCS

CamocrosiTenbHasi paboTa CTyJIeHTa — Oo0s3aTesibHas 4acTh 00pa3oBaTEIbHOIO MPOIecca,
HaIpaBlieHHAs Ha Pa3BUTHE TOTOBHOCTH K MPOPECCUOHATBHOMY U TMYHOCTHOMY CaMO0Opa30BaHUIo,
Ha NMPOEKTUPOBAHKE JATbHEHIIET0 00pa30BaTEIBHOTO MapIIpyTa U MPOPEeCCHOHATBHON Kapbephl.

CamocrosrenbHas paboTa 00y4aroLUIUXcs MO TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECIEeYMBAIONINX YCIIENTHOE OCBOCHHE
JUCITUTUIAHBI.

AyauTopHas caMOCTOsITeNbHasi paboTa OOydYarOMIMXCS IO JAUCIUIUIMHE BBIMOIHSAETCS Ha
y4eOHBIX 3aHATHSX [0 PYKOBOJCTBOM TMpENojAaBaTesis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNbHas padoTa 00y4aroImuXCsl BXOJUT B 001Ul 00bEM BPEMEHH, OTBEACHHOTO Y4eOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYETCs PaCIUCaHuEeM YUeOHBIX 3aHATHH.

BreaymuTopHas camocTosiTenbHas paboTa 00ydJaronuxcs — INaHupyeMast yaeOHas, HayqHO-
UcclieoBaTebCcKast, pakTuyeckas padoTa o0yyaromuxcs, BEIIOJIHAEMast BO BHEAYAUTOPHOE BpeMs
10 3aJIaHHUIO ¥ TIPH METOJNYECKOM PYKOBOJICTBE IPETOAABATEINS, HO 0€3 €ro HelmocpeaACTBEHHOTO
y4acTHsl, paCMCaHUueM y4eOHBIX 3aHATUH HE PEerJIaMEHTUPYETCS.

BueayauropHas camocTosiTeNnbHast paboTa 00y4aronuxcsi BKIIOYaeT B ceOsl:

- MOJITOTOBKY K JIEKIIUSIM, TPAKTHYECKUM H J1a00PaTOPHBIM 3aHSATHIM, SK3aMEHY

- M3y4eHHe yueOHBIX OCOOUI;

- W3yYeHHUE pa3elioB/TeM, HEBBHIHOCHUMBIX Ha JIEKIMU W TPAKTHYECKHE 3aHATHUS
CaMOCTOSITENILHO;

- MOJITOTOBKA K BBHIMOJHEHUIO JJAOOPAaTOPHBIX pabOT U OTYETOB IO HUM;

- W3yYeHUE TEOPETHUYECKOTO M IPAKTHYECKOTO0 MaTepuana MO PEKOMEHJIOBAaHHBIM
UCTOYHHUKAM,

— MOJITOTOBKA K KOHTPOJIbHOU padoTe,

- BeinonHenue NJ13;

- MOJITOTOBKA K MIPOMEKYTOUYHOM aTTeCTall B TEUCHHE CEMECTPA;

- CO3JIaHHE MPE3CHTALNH M0 N3yYaeMbIM TEMaM.
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CamocrosarenbHass pabora 0OydyaroOmIMXCsl C y4acTHeM IpernoaaBarens B (GopMe HHOH
KOHTAaKTHOM paboThl IpeaycMaTpuBaeT TIPYIINOBY0 U (WIM) HHAMBHUIYalbHYI paldoTy ¢
00y4aromyMUCs U BKITIOYAET B ceO0sI:

- MPOBE/ICHUE KOHCYIbTALUI Tepel IK3aMEHOM 110 HEOOXOJUMOCTH;

— KOHCYJbTAllMM [0 OpPraHM3alldd  CAMOCTOSITEIBHOTO  HM3YYCHHS  OTIENIbHBIX
paszenoB/TeM, 6a30BbIX TOHATHH y4eOHBIX TUCIHMILINH IPOQHILHOTO/POICTBEHHOTO OaKaiaBpHara,
kotopsie opmupoBanu OIIK u I1K, B mensx oGecrieueHus: MpeeMCTBEHHOCTH 00pa30BaHMsI.

[Tepedyens pasnenoB/Tem/, MOJHOCTBIO MM YaCTUYHO OTHECEHHBIX HA CaMOCTOSITEIBHOE
M3yYeHHE C TOCIECTYIONIM KOHTPOJIEM:

Buasl u popmbl -
HanmenoBanme pa3zigena KOHTPOJILHBIX g
/TeMbl JUCHUTIJIMHBI, MeponpusATHI §
Ne BbIHOCHMMBbIE HA 3aganus 178 cCaMOCTOSITeJILHOM padoThI (YUYMTBIBAKOTCS s
caMoCTOsITe/IbHOE NpH NPOBEJCHHH | S
u3ydenune TeKyIIero S
KOHTPO.I51) ==
Paznean | OcHoBBI ruAporasoguHaMuKu. I'mapocraTuka.
Tema 1.1 CBolicTBa )XUJIKOCTEHN U [IpopaboTaTh yueOHbIH MaTepHa o yCTHOE 5
razoB. MeTo/pl NpeIoKEeHHOM Y4eOHO tuTeparype. cobecenoBaHme
OTIpeNieNieHus U pacyera. CocraBuTh rpauku, TUarpaMMel 0 pe3yibTaTaM
Tabnuipl, HOMOTpaMMBI. BBITIOJIHEHHOU
CgoiicTBa cmecei. paboThI
Tema 1.3 OCHOBHOE ypaBHEHUE [IpopaboTats yueOHBII MaTepHa 1Mo YCTHOE 5
THIPOCTATHKH. MpeI0KEHHON y4eOHOIt muTeparype. cobeceroBaHme
IIpaxkTudeckoe KoHcnekT nepBOUCTOYHHKA, TIOATOTOBUTE 0 pe3yibTaTaM
MPUMEHEHUE YPaBHEHUS nHpopManmoHHoe coollieHne BBINOJIHEHHOI
TMIPOCTaTUKU. paboThI
Pazgen |l u | F'ugporazoqunamuka .1 u Y. 11
11
Tema 2.4 ITpubops! 11 3amepa IIpopaboTats yueOHBIN MaTepHai 1o YCTHOE 10
CKOPOCTH H pacxoia MIpeIoKEHHOH yueOHO TuTeparype. cobecenoBaHNe
motoka. JieMeHTsI Teopud | I[oaroToBuTh HHMOPMAOHHOE 0 pe3yibTaTaM
nogo6us. Como, COOOIIEHNE; COCTABUTDL CXEMBI, BBINOJHEHHOH
muddyzop. WLTIOCTpaIud (PUCYHKOB). paboThI
[ToaroroBka K 3ammuTe J1a00paTOPHBIX paboT | 3amura
Tema 3.1 Tpancnopruposka Bomonnenue N3 71a00PaTOPHBIX 6
patop
*uakocTH. Hacocs! u nx pa6ot
KIIacCU(UKAITHS.
[TapameTpsr paboTEI
HacocoB. [lopmiHeBble
HacoChl: COOCTBEHHO
MOPLIHEBOH, IIPOCTOrO
JIEUCTBUS, ILTYHKEPHBII
MIPOCTOrO JIEUCTBHS,
LTy H)KEPHO-
JnruadparMoBHIH,
IUTYHKEPHBIM 1BOXHOIO
neiicrBust. CXeMbl H
NPUHIMUI JeHCTBHSI.
Tema 3.2 LlenTpoOexxHbIe HACOCHI. 5
Hacocsl apyrux tumnos
(oceBble, BUXpEBBIE,
POTalMOHHEIE, CTPYHHBIE,
Monrtexro). [Tondop
HAacoCOB.
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Tema 3.3 TypOokxoMIipeccopsl 11
BakyyMHbIE HACOCHI.
Juddy3nonnsie HacoCHI,
cxema, IPHHIIUI
neicteus. [lonbop
KOMIIPECCOPOB.

Pazpen IV JIByXxMepHBIe Te4eHHs HIeaJbHOI Hec:KMMaeMoil JKHIKOCTH.

Tema 4.1. OO0mas xapaKTepuUCTHKA [IpopaboTats yueOHBIN MaTepHa 1Mo 3ammra 16
HEBMaTHYECKHX NpeUI0KEHHON yueOHO tuTeparype 71a00opaTOPHBIX
TIPUBOJIOB [MonroroBka k 3amuTe 1a00paTOPHBIX padboT | pador

Tema 4.2. DeMeHTHas O0a3a Brmonnenne U3
MTHEBMOIPUBOIOB

Tema 4.3. Tumnosbie
(YHKIIHOHATIBHBIE CXEMBI
MTHEBMATHYECKHUX
MPUBOIOB

Tema 4.4. OCHOBBI CTaTHCTHYECKOTO
Y TMHAMHUYECKOTO
pacdeToB, HaJIE)KHOCTh
IMHEBMAaTHYECKUX
MIPUBOJIOB

Tema 4.1. OO61mas xapakTepucThKa
MTHEBMATHIECKUAX
MIPUBOJIOB

3.5. IIpuMeHeHHE 2IEKTPOHHOTO 00YUCHHUs, TUCTAHIIMOHHBIX 00pa30BaTEIHHBIX
TEXHOJIOTUN

[Ipu peanmzammu TPOTpaMMbl Y4€OHOH AUCHUILTUHBI/Y4EOHOTO MOMYJIS AIIEKTPOHHOE
o0y4yeHHEe U TUCTAaHLMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOIUU HE IPUMEHSIOTCS.
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

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

Yposnu Hrorosoe Onenxka B . Toka3aTean ypoBHs C()OPMHPOBAHHOCTH
c¢()OpMHPOBAHHOCTH KOJIU4eCTBO NATHOAILHOM = = =
. YHUBEPCAJIbHOM(-bIX) o0menpogeccHoOHAILHOM(-bIX) npogpeccuoHAIbHON(-bIX)
KOMIeTeHnu (-if) 0aJ1J10B cucreme N . »
. KOMIIeTeHumu(-it) KOMIIeTCHIM I KoMIeTeHunu(-i)
B 100-6anabHOM 10 pe3yJibTaTaM K2
cucreme TeKyliei u ‘
Y " VJI-TIK-2.3
10 pe3yJbTaTaM NMPOMeKyTOTHOM Ik-a:
TeKyulei u aTTrecTaluu s
NMPOMeKYTOUHOMH WJI-TIK-4.4
arTTecTAlUM
BBICOKHIA 85 -100 OTJIUYHO OO6yuaroruics:

— MICYEPIIBIBAOIIE M JIOTHIECKU
CTPOMHO U3NaraeT yueOHbIN
Marepuai, yMeeT CBI3bIBaTh
TEOPHUIO C IPAKTHKOMH, CIIPaBIACTCS
C peleHreM 3a1aq
poheccCHoHAbHOM
HAIPaBJIEHHOCTH BBICOKOTO
YPOBHS CIIOKHOCTH, TIPAaBUIIEHO
000CHOBBIBAET NPUHSATHIC
perIeHus;

— TIOKa3bIBAeT aHAJMTHYECKUE
CIIOCOOHOCTH B TOHUMAHHUH,
W3JI0KEHUH U TIPAKTHIECKOM
MCTIONIb30BaHUH OCHOBHBIX
3aKOHOB I'MJAPOJVHAMUKHU U
ITHEBMOCHCTEM,;

— JIOTIOJIHSIET TEOPETUUECKYIO
HHOPMAIIHIO CBEICHUAMH
MCCIIEI0BATENILCKOTO XapaKTepa;
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— CBOOOJTHO OPUCHTUPYETCS B
y4eOHOU U MPOo(HeCcCHOHATBHOM
JUTEpaType;

— JaeT pa3BepHyTEHIE,
HCUEpIIbIBAIOIIHE,
npoQeCcCHOHATTBHO TPaMOTHEIE
OTBETHI Ha BONPOCHI, B TOM YHCIIE,
JIOTIOJIHUTEIIbHBIE.

MOBBITIIEHHBIA

65— 84

XOPOIIIO

OO6yuaromuiics:

— JIOCTaTOYHO TOJPOOHO,
TPaMOTHO H TI0 CYIIECTBY U3JIaraet
M3yYCHHBIA MaTepuall, IPUBOIUT U
PaCKpBIBACT OCHOBHBIC TIOHSITHS
THIPOTa30JHAMUKH;

—  aHATU3UPYET U3yUCHHBIH
MaTepHal ¢ He3HAUNTEITLHBIMA
pobenamu;

— JIOIYCKAaeT eIUHIYHBIC
HerpyObIe OTUOKH;

— JIOCTaTOYHO XOPOIIIO
OpHEHTHPYETCS B yUeOHOIT 1
po(heCCHOHATLHOM JIUTEPATYPE;

— TIPaBWIBHO IPUMEHSET
TEOPETUUCCKHUE TOJIOKEHHS TIPU
PEIICHAH PAKTUICSCKUX 3319
IBIDKEHUS )KUIKOCTEH U ra3oB,
BJIaZ€eT HEOOXOIUMBIMH UISI STOTO
HaBBIKAMH U IPHEMAMH;

— OTBET OTPaXKaeT 3HAHHE
TEOPETUUECKOTO U MPAKTHYECKOTO
MaTepHaia, He IOy cKast
CYIIECTBECHHBIX HETOYHOCTEMN.

0a30BbIi

4164

YAOBIETBOPUTEIHHO

OOyyaromuics:

— JIEMOHCTPHUPYET TEOPETUICCKUE
3HAHHUS OCHOBHOTO Y4eOHOTO
MaTepuasia JUCIUIUIMHBI B 00bEMeE,
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HEOOXOAMMOM TS JallbHEHIIIEro
ocoenus OIIOIT;

— ¢ HETOYHOCTSIMH H3JIaraet
MPUHSATHIC B TUAPOJMHAMHYCCKUX
mporieccax GOpPMyITHPOBKH;

— JIEMOHCTpUPYET
(bparMeHTapHbIC 3HAHUS OCHOBHOM
y4eOHOM JIUTEPATYPHI 1O
THPOTa30JHHAMHUKE;

—  OTBET OTpakaeT 3HAHWS Ha
0a30BOM YPOBHE TEOPETHICCKOTO H
MPaKTUYECKOT0 MaTepuaa B
00BeMe, HEOOXOTUMOM JIJIs
JaTbHENTIeH yueObl 1
MIPENICTOAIICH PabOTHI IO
pod 0 00yUYeHHMS.

HU3KUHN

HCYOOBJICTBOPUTCIBHO

OO0yyvaromuics:

JEMOHCTPUPYET (pparMeHTapHbIC 3HAHUS TEOPETUIECKOT0 M MPAKTHYSCKOT0 MaTepHal Mo
THIPOTa30JHUHAMHUKE, JOIyCKAaeT rpyOble ONIMOKH MPU €T0 H3JIOKCHUN Ha 3aHATUIX U B XOJIE
MPOMEKYTOYHOW aTTeCTaIUH;

UCIIBITBIBACT Cepbé?;HI)Ie 3anyI[HeHI/IH B HpI/IMeHCHI/II/I TeOpeTI/I‘leCKI/IX HOHO)KCHHﬁ HpI/I peIHCHI/II/I
MPAKTUYECKUX 3319 THIPABIVKN CTAHIAPTHOTO YPOBHS CIIOKHOCTH, HE BJIaJIceT HEOOXOUMBIMH JIJIS
3TOr0 HaBBIKAMHU U MPHUEMAMHU;

HC CHOCOGCH HUCITOJIB30BATh OCHOBHBIC ITOJIOXKCHUS FI/I,Z[pOFa?;O[[I/IHaMI/IKI/I HpI/I pe]_HeHI/II/I YAaCTHBIX
BOIIPOCOB WH)XEHEPHOU MPAaKTHKH;

HE BJIaJACCT OCHOBHBIMHU ITOJIOXKCHUAMU y‘IeHI/IH (0] paBHOBeCI/II/I U IBUXXCHUU )KHHKOCTCﬁ u FaSOB;
BBIMOJTHSCT 3aJaHKs TOJIBKO [0 00pasily U Mo PyKOBOJCTBOM IPEMOAaBATEIS;

OTBET OTpPaKaeT OTCYTCTBHE 3HAHHUK Ha 0a30BOM YPOBHE TEOPETHIECKOTO M MPAKTHUECKOT0 MaTepraia
B 00beMe, HeOOXOIMMOM IS TaibHEHIIIeH yueObl.
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5. OIIEHOYHBIE CPEJICTBA JJIS1 TEKYIIETO KOHTPO.JISA YCOIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALUH, BKJIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUYAIOIIIUXCA

[Ipu mpoBeneHNN KOHTPOJISI CAMOCTOSITENIbHOM paboThl 00YYarOMIUXCS, TEKYIIET0 KOHTPOJISI M TPOMEKYTOUHOM aTTeCTallui MO Y4eOHON TUCIUILTNHE
MIPOBEPSIETCS YPOBEHD CPOPMHUPOBAHHOCTH Y O0YUAIONIMXCS KOMIIETCHITNHA U 3aIlNIAHUPOBAHHBIX PE3YJIbTATOB OOYUYCHHSI TI0 JUCIHMILINHE, YKa3aHHBIX B
paszjelne 2 HacTosIIIEH TPOrPaMMBI.

5.1. ®opMbl TEKYIIETro KOHTPOJIS yCIIEBAEMOCTH, TPUMEPhI TUITOBBIX 3a/1aHUA:

b DO TR RITETD IIpuMepsbI TUNIOBBIX 3aJaHUI iﬁiﬁiﬁﬁie
i KOHTPOJIAA
Bormnpoch! 115 3alUThI IIK-2:
J1260paTopHEIX padoT Jlabopamopnvie pabomer 1.1 u 1.2 WI-TIK-2.3
1. [TmoTHOCTH, Pa3MEPHOCTS. [1K-4:
2. ®aKkTOpHI, BSOS Ha 3HAYSHHE TDIOTHOCTH. NA-11K-4.4

3. DKCIepUMEHTAIBHBIE METOIBI OIIPEICTICHUS TUIOTHOCTH KUKOCTH.
4. AHaIUTUYECKUNM METOI OTIPEICTICHUS TUIOTHOCTH KUIKOCTH U UX CMECEH.
5. PacueT IIIOTHOCTH Ta30B.
Jlabopamopnwvie pabomut 1.3, 1.4
1. Uto Ha3BIBAIOT TUIPOCTATUICCKUM JABICHHEM?
2.  MexaHHYECKUE U KHUIKOCTHBIC TIPUOOPHI IS K3MEPEHUS JIaBICHUS?
3.  Yro Takoe abCoIrOTHOE IaBicHuE?

Jlabopamopnuie pabom 3.5-3.7
1. IlepeyncnuTh peKUMBI IBIKSHUS KHUIKOCTH (ra3a).
2. Kak KauecTBEHHO OIPE/ICIUTD PEXUM JBHKCHUSL.
3. KonudecTBeHHas XapaKTepUCTHKa PEKUMA JIBIKEHUSI.
4. KoapuimeHT CKOpOCTH, CIKATUS CTPYH, Pacxoa.

Jlabopamopnvie pabom 4.1, 4.2
1. Ha3znauenwe u mpuMeHEHUE TPOCCEICH.
2. 3adeM B ipoccerie B psJie CIIydaeB UCTIONb3yeTCss OOpaTHBIN Kianan?
3. Ha3zHaueHue, MpUHIMIT JSHCTBHUS H3y4aeMbIX B pabOTe THApPOAIapaTos.
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N PopMbI Tekymero IIpuMepsI THOBBIX 3aiaHUH i?iigﬁiﬁje
nn KOHTPOJIsI
Jlabopamopnuvie pabom 4.3, 4.4
1. Tumbl 00BEMHBIX HACOCOB, IPHHIIMIT JEHCTBUSA, CXEMBL.
2. 1o xakuM mapaMeTpam MoaOUpaeTcsi HACOCHI.
3. Tumsl komMmpeccopoB (10 JaBIEHUIO U KOHCTPYKIIHH).
Jlabopamopnvie pabom 4.5, 4.6
1. Haznauenue u npumenenue I'/JIM.
2. IlpuHuun aeicTBus, cxembl U KoHCTpyKuuu ['JIM.
3. HaznaueHue, OpuHIUIT JeHCTBUS U cXxeMbl pa3inuaHbix ['J[T.
KontponbHbie paboTh IK-2:
0 pazzenam Kountpoasnas padora Nel (I'ugpocraTuka) NA-TIK-2.3
«OCHOBBI 1. Ha tpy0ompoBoe, 3a0THEHHOM KHUIKOCTHIO, YCTAHOBJICHBI HA OTHOM YPOBHE ITHE30METp U [1K-4:
TUAPOra30IMHAMUKH. MeXaHUUECKHi MaHOMeTp. MaHOMETp TIOKa3bIBaeT MaHOMETpUuIecKoe aaBieHue Py. Onpenenuts | UJI-11K-4.4
l'unpocraTtukay, Ha CKOJIbKO TIOJHUMETCSl YPOBEHB KHUJIKOCTH B ITb€30METpE.
«'mapoauHamuka» ’KuaxocTh asst BapuaHTa ¢ ocieHed udpoii 3a9eTKu

0 1 2 3 4 5 6 7 8 9
BOJIa | Ma3yT | OCH3MH | TIMIEPUH | KEPOCHH | BoJia | Ma3yT | OEH3WH | MIMIEPUH | KEPOCHH
YpoBeHb xuaKoCTU h, M, ISl BApUaHTa C MPENocaeIHeH nu(poii 3a4eTKH

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. OnpenenuTs MaHOMETpHUYECKOe naBieHue P, B cocyne, 3armolHEHHOM BOJOW, M Pa3HOCTh
nokaszanuii U-o6pa3Horo manometpa hy, eciiu u3BecTHO, uto B U-00pa3HOM MAaHOMETPE HAXOTUTCSI
xuakoctb XK, a mokaszanue npezomerpa hi.
JKuakocTh a1 BapuaHTa ¢ IoC/eHeH 1Udpoit 3aueTKu
0 1 2 3 4 5 6 7 8 9

BOJA | Ma3yT | OEH3WH | TAMIEPUH | KEPOCHH | BoAa | Ma3yT | OEH3WH | TIUIEPUH | KEPOCHH
YpoBeHb kuaAKocTH N, M, J1JIsi BApUaHTa ¢ MPeAnocieanei mudpoit 3a4eTku

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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I

DopMbI TEKYILIETO
KOHTPOJIsI

IIpuMepbl THIOBBIX 3aIaHUI

®opMupyemsle
KOMIIETCHIIUH

3. Ha Maunplii mopiieHs py4HOro THApaBIUYECKOro mpecca aerctByer cuna G. IlpeneOperas
MOTEPSIMU, OTIPEACIUTh CUTY T, NCHCTBYIOIIYIO Ha TIPECCYEMOE TEJO, MPU UCXOIAHBIX JaHHBIX D,

d, G.

Hcxonubie 3HaveHwMs U1 BAPHAHTOB ¢ MOCNIeTHEH ITMGPOH 3aUeTKH
JTAHHBIC 0 1 2 3 4 5 6 7 8 9

D, Mmm 300 350 400 450 500 550 600 450 | 500 | 350

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

3HavyeHMs 11 BapHaHTa ¢ MPEANOoCcaeTHeH dpoit 3a4eTKH
0 1 2 3 4 5 6 7 8 9

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

Konrpoabnas padora Ne2 (I'maponnnammnka)
1. Ha BomonpoBoHO# TpyOe nuamerpom d; ycraHOBIIeH Bojgomep auamerpom dz. Ha kakyro
BBICOTY N> oHMMaETCs BO/Ia B TbE30METPUYECKON TpyOKe, yCTAHOBICHHOM Ha y3KOM CEYCHHH,
pu pacxoze Boabl Q, eciu ypoBeHb BOJBI B [IbE30METPE, IPUCOCIMHEHHOM K OCHOBHOH TpyoOe,
h1? TTorepu HaNOpa HE YYUTHIBATh.
HcxonHbie 3HaveHus JUIs BAPUAHTOB C nocie e udpoi 3aueTku
JIaHHBIE 0 1 2 3 4 5 6 7 8 9
di, MM 100 75 100 75 100 75 100 75 100 | 75
d2, MM 50 40 50 40 50 40 50 40 50 40
3HaueHwusl JIsl BAPHAHTA C MPEATIOCIICAHEH TUGBPOH 3a4eTKH
0 1 2 3 4 &) 6 7 8 9

Q, n/c 150 170 200 230 250 270 300 320 | 350 | 400

hi, M 0,8 14 1,0 12 0,7 13 11 0,9 10 108

2. Ha kakyto BeICOTY h MOXET 3acachIBaThCs BOZA U3 pe3epByapa 1o Tpyoke, IPUCOeTHHEHHOM K
y3KO0# gacTu TpydompoBoaa, ecin pacxon Boasl Q? Mcxomusie mannsie: di, dz, P1 — u36sITOuHOE

JABJICHHUC B IIMPOKOM CCUCHHHU. HOTCpI/I Haropa HC YYUThIBATD.

| | 3HadyeHus 17151 BAPHAHTOB C MocyeIHel NUQpoi 3a4eTKH
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e PopMI TeKylero IpuMepbI THIIOBBIX 3aaAHUI i?iigﬁiﬁ]:e
nn KOHTPOJIsI
Ucxonnbie 0 1 2 3 4 5 6 7 8 9
JIAHHbBIC
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
d2, MM 25 40 25 40 25 40 25 40 25 | 40
3HaveHM 71 BapuaHTa ¢ MPEANocaeTHeH mudpoit 3a4eTKH
0 1 2 3 4 5 6 7 8 9
Py kIla 100 120 140 160 180 180 160 140 | 120 | 110
3. K Tpy06ormpoBoy mepeMeHHOTO CeueHwsI IPHCOeAMHEHHBI 1Ba he3oMeTpa. [Ipenedperas
MOTEPSIMU HATIOPA, OTIPEIETUTh Ha KaKyro BBICOTY Ny IOAHUMETCS BOIa BO BTOPOM ITbE30METPE,
€CJId B TIEPBOM IE30METPE OHA CTOUT Ha BbicoTe hi. J[namerpsl TpyOOMpoOBOIa B MECTaX
npucoearHenus mpe3oMetpoB 01 u do. Pacxom Bossl B Tpy6ompoBoe Q.
Ucxonueie 3HaueHus 715 BAPHAHTOB C MOCKeHeH nndpor 3a4eTKH
JTAHHBIE 0 1 2 3 4 5 6 7 8 9
h1, 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
3HaueHHs JUTs BApUaHTA C NPEANOCIIeaHeH udpoii 3aueTKu
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 55 3,5 4 55 5
NunuBunyansHoe 3aganue 1 [1IK-2:
nomarunee 3aganue Ne 1 | Onpenenuts MMHMMaNBHBI Hamop Hacoca /s IepeKaukd Boabl (puUcyHOK 2.1) u3 NJ-TIK-2.3
110 pasaeny JeadpaTopa B BOJIOHArpeBaTellb CMENIMBAIOIIETOCS THIA IO HOBOMY CTalbHOMY [IK-4:
gggf:ﬁBoﬂHHaMHKa' TPyOOIPOBO.LY, €CIH M3BECTHBI 0OBEMHBIN pacxol Boasl Q, quamerpsl di, d2 U IHHEL V/I-TIK-4.4

l1, |2 Ha Kax0M y4acTke TpyOOIpPOBO/A.




22

I
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®opMupyemsle
KOMIIETCHIIUH

bd; | b

Pucynok 1 — Cxema neasparopHoii ycranoBku — | — ceTka.

HeuétHeie xonbl Homepa BapuanToB ¢ 1-90, uéthbie — ¢ 91-180 (nmo nBywm mocieaHuM rudpam

mudpa CTyIeHTa):

- mus BapuantoB 1-90: d1=200 mm, 1:=40,0 M, h1=12 m, h,=23 wm;
- ms BapuanToB 91-180: d;=210 mm, 1:=30,0 m, h1=10 M, h,=25 ™;

- A BcexX BapMaHTOB Temmeparypa Boael 104°C; R=d; P:=1,2-10° Ila;

P,=6- 10° IMa.
Cpenuuii iuametp cruda, Ha prucyHKe 00o3HaueH R, pasen d
Tadmuma 1

Homep Q, | d2 | I, | Homep | Q, d2, | b, | Homep Q, | d | I
BapHaHTa M3/c| MM | M | BapuaHTa | p3/c | MM M BapuaH M3/c | MM M
Ta
1 0,04 | 150 | 25 12 0,02 | 150 | 11 23 0,05 | 130 | 17
2 0,03 | 180 | 25 13 0,03 | 160 | 9,0 24 0,04 | 180 | 20
3 0,05] 190 | 20 14 0,04 | 170 | 95 25 0,03 | 170 | 16
3ananvie 2

Ha tpyGompoBosne ¢ oOmHM pacxoIoM BOJIBI
NapajulesIbHO BKIIOYEHHBIMH BETBSIMH (PUCYHOK 2).

Qo wuMeercs y4acToK ¢




23

I

DopMbI TEKYILIETO
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IIpuMepbl THIOBBIX 3aIaHUI

®opMupyemsle
KOMIIETCHIIUH

Onpenenutbh pacxojbl B OTICNIBHBIX BETBAX M HAINOP, ACHCTBYIOLIUN MEXIY
Toukamu pa3BeTBieHUs Hap. TpyObl cTanbHbIe, CBapHbIE, yMEPEHHO 3ap KaBeBILILE.
4

B
NN

/N

/’J \\\

A B

-.\ /

v
S
Pucynok 2 -Cxema mapajuieibHbIX TPyOOIIPOBOIOB

Br100op HMCXOIHBIX MaHHBIX IS pacyeTra MPOU3BOAMTCSA COTIAcHO Tabmwie 2:
- Ju1s BapuaHToB 1-55: uncio Berseit i=3, Q=0,03 m*/c, d3=100 mm, L3=400 M,
TeMneparypa Bojsl 10°C;
- 11 BapuanToB 56-110: uncio Betseii i=3, Q=0,04 m%/c, d3=90 m, L3=350 M,
Temmeparypa Bojsl 20°C;
nias BapuantoB 111-180: umcnmo Berser i=3, Q=0,05 m%c, d;=110 mm Ls=300 M,
Temneparypa Bogsl 15°C.

Tabmuua 2
Howmepa ds, l1, dz, l2, Howmepa dy, L, dz, l2,
BapuantoB | MM M MM M | papuantos | MM M MM M

1,56,111 80 400 | 90 350 | 36,91,146 60 300 65 350

2,57,112 80 400 | 95 400 | 37,92,147 70 400 75 420

3,58,113 76 350 | 92 380 | 38,93,148 40 100 50 150

3amanue 3
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OT HeHTpaTbHOTO MBIIE3aBOIa 10 OyHKEpa KOTia YrolbHAS IBUTb CO CPETHIUM Pa3MepOM
yacTUll O, IUIOTHOCThIO T p TPaHCHOPTHUPYETCS BO3AYIIHBIM TOTOKOM TIO CTaJbHOMY
TpyOompoBoay nmuamerpom D, mnuHO# 1. OTHOCHTENBHAST MaccOBas KOHIIEHTPAINS B3BEIIEHHBIX
gacturl X. OnpenenuTs TOTEePI0 NaBJISHHS MIPH THEBMOTPAHCIIOPTE YTOIBHON TBIIH.

HcxonHbie nanHble I pacueTa Ha/Io B3STh U3 TAOIUIIB 3:

- nus Bapuantos 1-90: p,=1800 kr/m3 1 = 80 m, Temmeparypa Bo3ayxa 10°C;

- s Bapuantos 91-180: p, =1600 kr/m31=120 M, Temneparypa Bo3myxa 35°C.

s 8] 8Mm| X D, |8 |&mmM | X D, |s & 85, MM X D,
S B S & S B
o = MM O I MM O T MM
= S = S = S
S = o = o =
T 5 T 5 T g
M M /M
1 0,10 1 300 39 0,14 |08 320 77 0,17 0,8 300
2 0,09 | 0,9 300 40 0,1 0,6 300 78 0,16 1,0 295
3 0,08 | 0,8 250 41 0,15 | 0,7 270 79 0,15 1,0 280

3ananue 4
a3 MeTaH TepeKkayWBalOT IO  CTAJbHOMY TpPyOOmpoBoay jaumametpoMm  d,
COCIUHSIONIEMY JBE KOMIIPECCOPHBIE CTaHIMM, YAAJCHHBIE APYr OT Jpyra Ha pacCTOSHUE
1. YV BhIIIEpacioNoXeHHOM CTaHITUH a0COIOTHOE JIaBlieHHe Taza Py i ero ckopocTk Vi. OnpeenuTs
MaccoBbIi pacxoa MetaHa M u nanenue P,y HUKepacnoa0KEeHHON CTAHIMU, CYMTAs], UYTO TEUCHHUE
rasa U30TepMHUECKOE.

HcxomHble JaHHBIE U1 pacyeTa Halo B3ATh U3 TaOIuUIb! 4:
- st BapuantoB 1-90: | = 22 kM, Temnepatypa metana 35°C;

- nns BapuanToB 91-180:1 = 20 kM, Temnepatypa metana 15 °C.
[Ipu pacuere no Bcem BapuaHTaM abCOIOTHYIO IIEPOXOBATOCTh T'a301poBoia mpuHATh A = 0,1
MM.
Tabnuna 4
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®opMupyemsle
B (I)OPMbI TeKymero IIpumepnl THIIOBLIX 3aJaHAM
T KOHTpOJISt p P 1 KOMIICTCHIIUU
P]_, Vly d’ P]_, Vla d1 P]_, Vla d1
s 8 s B8 s 8
g £ MIla | m/c | oM S E| MIla | wm/c ™M § £| MIla | mc | oM
s < = < = <
5 = & = 8 =
T g T g T g
[=4] 4] =]
1 1,0 12 60 39 0,6 14 65 77 0,8 13 57
2 0,9 13 65 40 0,8 15 60 78 0,7 14 | 59
3 0,8 14 55 41 0,9 16 65 79 0,8 13 | 57
WupuBuayanbHoe CocraBUTh CXeMy ITHEBMOIIPUBO/IA, PEyCMOTPEB KOHIUIIMOHUPOBAHUE BO3IyXa, C TIK-2:
MOMaIIHEE 3aJaHUC T10 LWIAHAPOM OJHOCTOPOHHETO AEHUCTBUS WIIA IBYCTOPOHHETO JAEHCTBUS C JBYCTOPOHHUM WA-TIK-2.3
paszeny IV IITOKOM (B 3aBUCHMOCTH OT BapuaHTa 3aj1anus o tadin. 1). Homep BapuanTa TIK-4:
«IIneBMaTHICCKHE COOTBETCTBYET IOPSAAKOBOMY HOMEDPY CTYIEHTA B CIIMCKE TPYIIIIbI UI-TIK-4.4
TPUBOJIBI CHCTCM JInst COCTaBIEHHOM CXEMBbI pACCUMTATh MACCOBBIN PACXO/l U CKOPOCTh NEPEMEIICHUS
MCXATPOHUKUN»

MOPIIIHS B COOTBETCTBHHM C JTaHHBIMU Ta0J1. 2. B Tabin. 2 npuHATHI cienyromune
o6o3HaueHwus: |1 — mmHa TpyOOIIPOBOIOB 10 pacnpenenutens; |, — nmuHa
TpyOOIPOBOIOB MEX/Y pactpeeIuTeNieM U MHEBMOLIIHHAPOM; |3 — amrHa
TpyOONpPOBOIOB MOCIE MHEBMOLMIMH/PA; Po — OJABOAUMOE JlaBieHue; D — quamerp
nopuHs; F — cuita 1mosie3Horo ConpoTHUBIIEHUS, IPUIIOKEHHAs! K MOPIIHIO; D — nnamerp
TpyO; dwr — TMameTp MmMToKa; As — SKBUBAJICHTHAs IIEPOXOBATOCTh TPYO; (o —

KO3 PHUIHUEHT MECTHOTO CONPOTUBIIEHUS PuibTpa; {p — K03 (HUIHMEHT MECTHOTO
COMPOTHUBIIEHU pactpenenuTes; (s — KO3P(UIUEHT MECTHOTO CONPOTUBIICHUS BEHTHUIISL.
KoadduureHT MecTHOro ConpoTUBIECHHS MAaCIOPACTIBUIMTEINS IPUHATH paBHBIM (M = 21.
Temneparypy Bo3ayxa npuHaTh 20°C.

Tabnuma 1 BapuanTtsl 3aganuii

Howmep Hcrounnk Tun VYipasineHue pacupeneauTenemM
BAPUAHTA | DHEPTUH pacnpenennuTens




I

DopMbI TEKYILIETO
KOHTPOJIsI

IIpuMepbl THIOBBIX 3aIaHUI

®opMupyemsle
KOMIIETCHIIUH

1 Komrmpeccop | 3/2 DIEeKTPOITHEBMAaTHYECKOE
MOBBIIICHHEM
JIABJICHUS C PYYHBIM JTYOJIMPOBAHUEM
2 Maructpans | 3/3 DIIEKTPOMarHuTHOE C PyYHBIM
nyOIupoBaHUEM
3 Kommnpeccop | 4/2 DIIeKTPOITHEBMATHYECKOE
TIOBBIIIICHAECM
JaBJIeHHs 0€3 PyYHOro qyOinupoBaHus
Tabnuna 2
Ne
Bap Po L1 Lo Ls Dn F D du Ar Cp & Ce
Mlla | ™ M M oM | kH | MM | MM | MM
1 0,4 5 10 - 1100 | 09 | 10 - 0,01 ] 15 | 12 4
2 0,6 4 9 — 50 | 0,3 | 12 - 1002 6 18 5
3 0,3 4 8 — 40 | 0,2 | 10 - 1001 ] 17 | 13 6
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5.2. Kpurepuu, miKagbpl OLEHUBAHUSA TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH

HaumenoBanme
OLICHOYHOI0
cpeacraa
(KOHTPOJILHO-
OLI€HOYHOI0
MepOoNnpUATHS)

Kputepun onennBanus

IIxaabl olleHUBAHUS

100-6any1pHast
cucremMa

IIaTnoannLHas
cHuCcTEMA

3ammra 1abopaTopHOM
paboTsI

JlaH moNHBIA, pa3BEepHYTHIN OTBET HA MMOCTABIEHHBII BOMIPOC (BOMIPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBIAIONIasicsS B CBOOOHOM
OTIEpPUPOBAHUY TTOHITHAMH, YMEHUH BBIICIUTH IPUIUHHO-CIIE/ICTBEHHBIE CBSI3U.
OOyJaromuiicst JTEeMOHCTPUPYET TITyOOKHE U IPOYHBIE 3HAHUS MaTepHalia 1o 3aJJaHHBIM
BOIpOcaM JabopaTopHOi paboThI, HCUEPITBIBAIOIIE U MTOCIIEI0BATENLHO, TPAMOTHO H
JIOTUYECKH CTPOMHO €T0 U3JIaraer

5 6ayutoB

5

JlaH MONHBIA, pa3BEepHYTHII OTBET HA MTOCTABIEHHBII BOMIPOC (BOMIPOCHI), TOKa3aHa
COBOKYIHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, 10Ka3aTeNbHO PACKPBITHl OCHOBHBIE
IMMOJIOKCHU A JUCHUIIJIMHBI; B OTBETC MPOCIICIKUBACTCA Y€TKad CTPYKTYypa, JIOru4ecKasd
M0CJIE0BATENBFHOCTD, OTPAXKAIOLIAsl CYLTHOCTb PACKPBIBAEMbIX IOHSITHUH, TEOPHH,
sBrieHNH. OOyJarOIIHiAcCs TBEPIO 3HAET MaTEPHaI IO 3aJaHHBIM BOTIPOCaM, TPAMOTHO U
II0CJIEJ0BATENBHO €r0 U3/1araeT, HO JOIyCKaeT HECYILIECTBEHHbIE HETOYHOCTHU B
OIIpEJICJICHUSIX.

4 dayuoB

JlaH MOJHEBIM, HO HEAOCTATOYHO MOCJIEOBATENBHBIN OTBET HA TIOCTaBIEHHBIH BOIPOC
(BOIIPOCHI), HO IPH ITOM MOKA3aHO YMEHHE BBLACIUTH IPUUUHHO-CIIEICTBEHHBIE CBS3H.
OTBeT JIOTHYEH M U3JI0KEH B TepMUHAX Hayku. OOydaronuiics BiajeeT 3HaHUIMH
TOJIBKO 110 OCHOBHOMY MaTepually, HO He 3HaeT OTAEJbHBIX JeTalleil 1 0COOEHHOCTEH,
JIOITyCKaeT HETOYHOCTHU M UCTIBITHIBAET 3aTPYAHEHUS ¢ GOPMYJIMPOBKON ONIpeiesIeHUH.

3 OayuioB

JlaH HETOJHBIH OTBET, MPEACTABIISAIONINI COO0M pa3pO3HEHHbBIE 3HAHUS 110 TEME BOIPOCa
C CYIIIECTBEHHBIMH OIMOKAaMU B OompeeneHusX. [IpucyTcTBYIOT (pparMeHTapHOCTb,
HEJIOTUYHOCTh U3JNI0XeHUs. OOyYaONUICS He 0OCO3HACT CBA3b JAHHOTO TIOHSTHS,
TEOPHH, SIBIICHUS C IPYTUMH 00BEKTAMHU TUCHUTUIAHBL. OTCYTCTBYIOT BBIBO/IBI,
KOHKPETHU3aUA U 10Ka3aTCIIbHOCTb U3JI0KCHUA. Peusn HErpaMoOTHas. JIOHOHHI/ITCHBHI)IC
N YTOUHSAIOIIHE BOIIPOCHI IMPEIoJaBaTe/id HE IPUBOJAT K KOPPEKIIHUU OTBETA
00yuJaroIerocs He TOJIbKO Ha MOCTABJICHHBII BOMPOC, HO U HA JAPYTHE BOMPOCH
71a00paTOPHO PabOTHI.

1-2 Gamn

He nomyuens! 0TBETHI 10 BompocaM J1abopaTOpHON pabOTHI.

0 oayutoB
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HaumeHoBanne
OLIEHOYHOI'0 IIxanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepum onieHuBaHus
100-6anabHast aTudanabuas
OHEHOHOTO CucremMa cucrema
MepOonpHATHS)

He npunanman yyactus B 3ammre 1a00paTOpHBIX padoT. 0 G6amtoB 2

Kontponbnas pabora OOyuaromuiicsi IEMOHCTPUPYET IPaMOTHOE pellieHHe BCeX 3a/1a4, UCIOIb30BaHUE 24-30 6annos 5
MPaBUIIBHBIX METOAOB M (GOpMYJT [UIsl pElICHUs IPH HE3HAYUTEIBHBIX BEIYUCIUTEIBHBIX
MTOTPENTHOCTAX (apu(METHUECKHUX OIMTHOKAX);
[IponeMoHCTpHUPOBAaHO UCIIOIB30BAHNE MTPABMIIBHBIX METOIOB U (JOPMYJI IIPHU PEIICHUU 18-23 6amnos 4
3ajia4 MPH HAIMYHMHU CYIIECTBEHHBIX OMMOOK B 1-2 U3 HUX;
OOyu4aromuiicsi ICTIOIb3YET BEPHBIE METO/IBI PELICHUS, HO MIPAaBUIIbHBIC OTBETHI B 12-17 6annos 3
OOJIEIITUHCTBE CIIyYacB (B TOM YHCIIC U3-3a apU(METHYSCKHUX OIMMHOOK) OTCYTCTBYIOT;
OO0y4arommMcs UCTIOTH30BaHBI HEBEPHBIE METO/IBI PEIICHHUS, OTCYTCTBYIOT BEPHBIE 0-11 6amnoB 2
OTBETHIL.

WunuBuayansHOE Pabora BeImoTHEHA TOTHOCTHIO. HeT ommboK B JIOTHYECKUX PacCyKICHHSIX. 12-15 Gamnos 5

3agaHue BrimonHeHs! Bee MyHKTHI 3a1aHus. [[puBeeHs! TpaBriibHbIE (YOPMYIIBI M PEIICHHS.
Bo3MoxHO Hamuyre 0JHOH HETOYHOCTHU HITH OTIMCKH, HE SIBIISOIINECS CICICTBUEM
HE3HAHUS WM HEMOHUMAaHUs yaeOHOTo MaTepraina. OOyJaronuiicst ToKasa MOJTHBIH
00beM 3HaHMH, YMEHHI B OCBOSHHH ITPOHICHHBIX TEM U IIPUMEHEHHE HX Ha MPAKTHKE.
Pabora BEIONTHEHA TTOTHOCTHIO, HO 00OCHOBAHMI IIATOB PENICHUS HETOCTATOYHO. 9-11 GasuioB 4
Jonyniena ofiHa ommOKa WK JBa-TPU HEJA0UETA.
Jonymienst 6oee oaHOM omMOKK UK OoJiee ABYX-TPeX HEIOYETOB. 6-8 6amoB 3
PaboTa BeInomHEHa HE TOTHOCTHIO. JomyIeHbI rpyOble OMHOKH. 0-5 GamtoB 2
Pab6oTa He BbINoONHEHA. 0 6amtoB
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5.4. IIpomexxyTO4yHas aTTECTALMs:

®opMa NpoOMeKYTOUHOMI
aTTecTaluu

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

Cemectp Ne 5
OK3aMeH:
B YCTHOH (popme mo Omiieram

JK3aMeHAlHOHHBIH OuJiet Ne 1
1.Bsi3kocTs xkuakocteli (ra3os) OnpeelieHue, pa3MepHOCTb, JUHAMAYESCKAs U KHHEMATHIECKasl BA3KOCTh, TCKYUYEeCTh
2.JIBMKCHHE )KUIKOCTH, Ta3a. TUITBI IBHIKCHUSI, PEIKUM JIBHIKCHUSL.
3.AtmocdepHoe naBieHue paBHoe 740MMp, ypaBHOBEIINBAaETCS CTOI00M BojbI BeicoTol 10,2 M. KakoBa OyzneTt BricoTa
cronba GeH3oma, ypaBHOBemuBaromas arMocepHoe nasnenune. [lnotnocts Boasr 1000kr/M°, 6ensomna 879kr/m’

JK3aMeHALHOHHBIHA OueT Ne 2
1. TTocTaHOBKa ruApoAMHAMHUYECKOU 3anaun. Cyneprno3unusl.
2. Ilpubops! AJ1st 3amMepa CKOPOCTH U pacxojia MOToKa.
3. JlaBnenue Haja ypOBHEM CBOOOIHOM MOBEPXHOCTH KHUIKOCTH B 3aKPHITOM cocye pasHo 0,12kr/cm? . AtmochepHoe
naBienne 744mmy, OnpenenuTh Ha Kakoi TiryOnHe OT CBOOOIHOW MOBEPXHOCTH JKUIKOCTHU JIABJICHHE B HEM CTAaHET paBHBIM
armoc(epHomy. IlnotHoCcTh Kuakoct 1150kr/m>.

JK3aMeHAHMOHHBII Ouiter Ne 3
1. IToBepxHOCTHOE HATSKEHUE. DUBNYECKUN CMBICIT, PA3MEPHOCTb.
2. YpaBHEHHE HEPa3PhIBHOCTH MOTOKA (C OOBICHECHUEM).
3. B pe3epByape HaX0quTCs BOJa M pTyTh. Bricora cTonba Boaps 3 M, pryTu 0,1 M. AtMochepHroe nasienue 0,96 kr/cm>.
ITnotHOCTH Boabl 1000 Kr/M3, IIIOTHOCTD prytu 13600 Kr/m> OnpenenuTs MoJHOE U H30BITOYHOE THAPOCTATHIECKOE JaBICHUE
JKUAKOCTH Ha THO pe3epByapa.

Cemectp Ne 6
OK3aMeH:
B YCTHOH (popme 1o Omireram

I9K3aMeHAMOHHBINH OmteT Ne 1
1. Hage>xHOCTh THEBMATHYECKUX ITPUBOIOB.
2.ITopurHeBBIE HACOCHI TPOCTOTO U IBOMHOTO AelicTBUsA. CxeMa U MPUHIKIT pabOThl Hacoca MPOCTOTO JIEHCTBUSI.
3. Omnpenenuth XapakTep IBIDKCHHSI raza IO Ta30MpOBOAY KBAJAPaTHOTO cedeHus co cropoHoro 0,2M. CkopocTh
IBWKeHus 12m/c, IioTHOCTh raza 0,95kr/m>, Bsskocts 0,016 1073 Ia c.

JK3aMeHAHOHHBIH OuaeT Ne 2
1. Knaccudukarms TpyOOIpoBoIoB.
2. TuroBble cXeMbl aBTOMaTH4YE€CKOTO yIPaBICHUS THEBMONPHUBOAAMU
3. TpyOompoBoa COCTOMT M3 3-X y4YacTKOB, AWAMETp mepBoro 25x2 mm, BToporo 38x2,5Mm, TpeTbero 25x2,5Mm.
IpoussoauTenbHOCT  TpyOomposoga 1700m*/wac. OmnpenenuTs CKOPOCTh JBMXKEHMS Ha KaXJIOM YYacTKe MpH
YCTaHOBHBIIEMCSI IIOTOKE.
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JK3aMeHAHOHHBI ouaeT Ne 3
1. Kommpeccops! 1 ux kiaccuuKarius.
2. Haznauenue u npumenenue I'JIM
3. OmpenenuTh MOTEPH HAIopa 3a CUET TPEHUS MPH ABHKEHHUHU JKUAKOCTU 10 TpyOe auameTtpom 38 x 2,5mm. Pacxon

xuakoctn 2300 kr/9ac, miotHocTs 780 Kr/m>, Bazkocts 0,97 10-3I1a c. Jlnuna Tpy6s1 37 M

5,5. Kpurepun, mkanbl OEHUBAHUS IPOMEKYTOYHOM aTTeCTAllMN YYeOHON AUCIUIUINHBI/MOJTYJIS

dopMa POMeKYTOTHOMI

IIIxaabl onleHUBAHUSA

B YCTHOH popme mo Ouieram.
Pacnipenenenue 6aoB 1o Bormpocam
ounera:

1-i1 Bompoc: 0 — 15 GamnoB

2-# Borpoc: 0 — 15 Gamnmos

3-# Bompoc (3amada): 0 — 10 6amroB

aTTecTaluu
Kpurtepun oueHuBanus
HanMeHoBaHUE OLIEHOYHOTI'O 100-6asbHas HsTudamIbHAS
Cpeacrsa cucremMa cucremMa
9K3aMeH: OO6yuatomuics: 32-40 6annos 5

—  JIEMOHCTPHUPYET 3HaHUS OTJIMYAOLINECs ITyOuHOH 1
COZIEPKATEIBHOCTBIO, AACT ITOJIHBINA NCYEPIIBIBAIOIIMIN OTBET, KAK Ha
OCHOBHBIE BOIIPOCHI OMeTa, TaK U Ha JONOJIHUTENbHBIC,

—  cBOOOAHO BiaJeeT HAYYHBIMU IMOHITUSIMH, BEAET IUAJIOT U BCTYIAeT B
JUCKYCCHIO;

—  Ccmoco0eH K WHTeTpaluy 3HAHUH 110 OIPEJISIICHHON TeMe,
CTPYKTYpPHUPOBAHHUIO OTBETA, K aHAIM3Y MOJIOKEHUH CYIIECTBYIOMNX
TEOpHId, HANPABJIEHHUH 110 BONIPOCY OMJIeTa;

—  JIOTUYHO W JIOKA3aTeNbHO PACKPBIBAET MPOOIeMy, IPEII0KEHHYIO B
ouere;

OtBeT He COAEPKUT (PAKTUIECKUX OMHMOOK U XapaKTepHU3yeTCs TITyOHHOM,
MTOJIHOTOM, YBEPEHHOCTBIO CYKICHHUN, WIIITIOCTPUPYETCS IPUMEPAMH, B TOM
YHcie U3 COOCTBEHHOM MPAKTUKH.

OOyyarouics: 24-31 6amioB 4
—  TIOKa3bIBAaeT JIOCTATOYHOE 3HAHUE Y4eOHOro MaTepuaia, HO JOIyCKaeT
HECYIIECTBEHHBIC (PaKTHIECKHE OIIMOKHU, KOTOPhIE CIIOCOOCH UCTIPABHUTH
CaMOCTOSITEIBHO, OJlarosiapsi HaBOAALIEMY BOIIPOCY;

—  HeJOCTAaTOYHO pacKphiTa MpodiiemMa Mo 0JJHOMY U3 BOIIPOCOB OMIIeTa;
—  HEJOCTAaTOYHO JIOTHYHO OCTPOCHO M3JIOKEHUE BOIIPOCa;

B oTBeTe packpbiTO, B OCHOBHOM, COJepKaHUE OUIIeTa, HMEIOTCS
HETOYHOCTH MPH OTBETE HA JIOMIOJHUTEIBHBIC BOITPOCHIL.
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onenuBaHus

IIIxajasl onleHUBAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

OO6yyvaromuiics:

—  IOKa3bIBaeT 3HaHMA (parMEeHTapHOTO XapakTepa, KOTOphIe
OTJIMYAIOTCS TOBEPXHOCTHOCTBIO M MAJIOW COAEPIKATENHLHOCTHIO, IOIMYCKaeT
(akTHueckue rpyoble OMNOKHY;

—  He MOkeT 000CHOBATh 3aKOHOMEPHOCTH U MIPUHIIMIIBL, OOBSICHUTD
(axThl, HapyILIEHAa JOTUKA U3JI0KEHHS, OTCYTCTBYET OCMBICIIEHHOCTb
MIPEICTABIISIEMOT0 MaTepHaa, MPeICTaBICHUS O MEKIPEAMETHBIX CBS3SIX
cra0ble.

Conepxanue Omiiera packpbITo c1ab0, UMEIOTCSI HETOYHOCTHU IIPH OTBETE
Ha OCHOBHBIE U AOTIOJHUTEIbHbBIE BOIPOCH OMJIeTa, OTBET HOCHUT
PEIPOLYKTUBHBIN XapakKTep.

16-23 6amnoB

3

OOyuaroiuics, 0OHapYKUBACT CYIIECTBEHHBIC MPOOEIBI B 3HAHHUSX
OCHOBHOT'O y4eOHOTO MaTepuaa, J0MyCKaeT IPUHIIUITHATbHbIC OMIHOKN
[IPH OTBETE Ha BOIIPOCHI.

Ha 6osbIyto 4acTh IOMOJHUTEIBHBIX BOIIPOCOB MO COCPKAHHMIO IK3aMeHa
3aTPY/JIHSETCS IaTh OTBET MJIM HE JIaeT BEPHBIX OTBETOB.

0 — 15 6ayutoB
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5.7. Cuctema OLEHUBAHUS PE3YJIbTATOB TEKYLIETO KOHTPOJIS U IPOMEKYTOUYHOM

aTTCCTalluM.

OneHka no JUCHUILIMHE BBICTABIISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEH U

MIPOMEXKYTOYHOM aTTECTALIUH.
Cemectp 5

dDopmMa KOHTPOJIS

100-0amnbHas cucrema

IIaTnoanILHAg cucTeMa

Texymuil KOHTPOJIb:

- KOHTpOJIbHas padota (pasmen I) 0 - 30 6amtoB 2-5

- KOHTpOJIbHas padota (paszen I) 0 - 30 6amtoB 2-5

[IpomexxyTouHast aTTecTanus 0 - 40 6ammoB OTJINYHO

9K3aMeH XOPOILO

HToro 3a cemecTp 0 - 100 6ami0B YIOBJIETBOPUTEIIEHO

9K3aMeH HEYI0BJIETBOPUTEIHHO
Cemectp 6

®DopMa KOHTPOJIS

100-0annnHas cucrema

IIsTH6anILHAA cucTeMa

Tekymuil KOHTPOb:

- 3amuTa JJaboparopHeix pador 1.1, 1.2 0 - 5 6amios 2-5
- 3amuTa 1aboparopHex padort 1.3, 1.4 0 - 5 6amnoB 2-5
- 3ammTa 1a60paTopHBIX padot 3.5-3.7 0 - 5 6amnoB 2-5
- 3amuTa J1abopaTopHbIX padort 4.1, 4.2 0 - 5 6amios 2-5
- 3amuTa 1ab0paTopHBIX padot 4.3, 4.4 0 - 5 6amnoB 2-5
- 3amuTa 1ab0paTopHBIX padoT 4.5, 4.6 0 - 5 6amnoB 2-5
- U3 Nel 0 - 15 6amioB 2-5
- U3 Ne2 0 - 15 6amioB 2-5
[IpomexyTodHas aTTecTarys 0 - 40 6ammoB OTIIUIHO

9K3aMeH XOPOIIIO

Hroro 3a cemecTp 0 - 100 6amoB YAOBJICTBOPUTEIHHO
9K3aMeH HEY/IOBJICTBOPUTEIHHO

ITomyyeHHBIN COBOKYIHBIN pe3yiIbTaT KOHBEPTHPYETCS B MATHOAIIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUU C TAOJIULIEH:

100-0annnHan cucremMa

NATHOAJIbHASL CHCTEMA |

IK3aMeH
85 — 100 Gasios OTJIMHHO
65 — 84 Gautos Xoporo
41-64 6amIoB yIIOBJIETBOPUTEIHHO
0 — 40 6annos HEYJIOBJICTBOPUTEIHLHO

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

Peanuzamust mporpammbl mpedycMaTpUBaeT UCIHOJIB30BaHUE B Tpolecce OoOydeHHUs
CJIEAYIOUINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:
— npoOeMHast JIEKIIHs;

- paz00p KOHKPETHBIX CUTYAIIHH,
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- MPEeIoIaBaHKe AUCIUTUINHBI B (DOpPME KYPCOB, COCTABICHHBIX HA OCHOBE PE3yJIbTATOB
HAYYHBIX UCCIICOBAaHUI, B TOM YHCIIE C YUYETOM PErHOHAIBLHBIX 0COOEHHOCTEH MPOo(heCcCHOHATEHON
JESITEIbHOCTH BBIITYCKHUKOB M MOTpeOHOCTEH paboToaareneii;

— MOKCK ¥ 00paboTka nH(OPMAIIUY C UCTIOIh30BaHHEM ceTu MHTepHeT;

- MIPOCMOTP YUEOHBIX (PHIBMOB C MX TMOCICAYIOUIMM aHATU30M;

- WCIIO0JIb30BaHUE HA JICKIIMOHHBIX 3aHITUSAX BUICOMATEPHAIIOB U HATJISTHBIX TOCOOUH;

- oOyd4eHHue B COTpYAHUYECTBE (KOMaH HAs, TPyNmoBas paboTa).

7. INPAKTUYECKAA IIOAI'OTOBKA

[TpakTudeckasi MOATOTOBKA B paMKax y4eOHOUM JUCIMILTUHBI PEATU3yeTCsl IPH MPOBEICHUH
MPAKTUUYECKUX 3aHSATUH, Ta00PaTOPHBIX PadbOT, MpeayCcMaTPUBAIOIINX yYacTHe 00yJarouXcs B
BBITIOJIHCHUU OTJEIBHBIX JJIEMEHTOB pPadOT, CBSI3aHHBIX ¢ Oyaymield mpodeccuoHaTbHON
JEeSITEIbHOCTBIO.

[IpoBonsTCcst OTAENbHBIC 3aHSATHS JICKIIMOHHOTO THIIA, KOTOPBIE IIPEAyCMATPUBAIOT
nepenady y4eOHOH MHGOpMALMK O0ydYarOIIUMCs, KOTOpash HeoOXoauMa i MOCIIEeAYIOIIEro
BBITIOJTHEHUSI TPAKTUYECKOM PaOOTHI.

8. OPTAHU3ALUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIsA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipn oOyyeHHHM JHUI] C OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[0pPOBbS M HHBAJIUIOB
WCIIOJIB3YIOTCS TMOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH Au(depeHnaiuu 1 UHIUBUIYaTbHOTO OOyuYeHUs, IPUMEHEHHE COOTBETCTBYIOLIUX
METOJMK 110 paboTe ¢ WHBAIMIAMH, WCIOIB30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHHUS,
MIPOBEJICHUE JOMOIHUTEIBHBIX HHIUBUIYATbHBIX KOHCYJIBTAIlMi MO M3yYaeMbIM TEOPETUYECKUM
BOIIPOCAaM M TPAKTHYSCKUM 3aHATHSM, OKAa3aHHE IMOMOIIM IPH IMOATOTOBKE K IMPOMEKYTOUYHOMN
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpaMma JUCIUTUIMHBI MOXET OBITh aJIalTHPOBAHA JUIS
obecrnieueHns 00pa30BaTeIHLHOTO MpoIlecca JTUIaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHUCJIC JUIS TUCTAHIIHOHHOTO OOYJICHHS.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuaabl TNPEACTaBIAIOTCS B ¢dopMax,
JOCTYIHBIX JIJIS M3yYEHUsSI CTYJCHTAMH ¢ OCOOBIMH 00pa30BaTECIILHBIMH ITOTPEOHOCTSIMH C YYETOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

JIJIs TIOJTOTOBKM K OTBETY Ha MPAKTUYCCKOM 3aHATHH, CTYJCHTAM C OTpPaHHMYCHHBIMU
BO3MOXXHOCTSIMHU 3JIOPOBBSI CpeIHEE BpeMsl YBEIUUHBACTCS 1O CPABHEHHUIO CO CPEIHUM BpEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

J71s CTYIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 310pOBbsI (hopma
MIPOBEJICHUS TEKYIICH U TIPOMEKYTOYHOM aTTECTAINN YCTAHABIMBACTCS C YISTOM HHIUBH Y ITbHBIX
NcUXo(U3NUecKux 0CoOeHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
dbopMe TecTUpOBaAHUS U T.I1.).

[TpoMexyTodHas aTTecTalus Mo AUCHUIIIMHE MOXET MPOBOJAUTHCS B HECKOJIBKO JTaloB B
dopMe pyOeKHOT0 KOHTPOJISI IO 3aBEPIICHHIO HM3YYCHHS OTACIBHBIX TEM JIUCIUIUTHHEBL. [Ipn
HEOOXOJUMOCTH CTYACHTY MPEAOCTaBISETCS JOMOJHUTEIHHOE BpeMsl Ui MOJATOTOBKM OTBETa Ha
3a4eTe WM dK3aMeHe.

s ocyiiecTBiICHHs] TPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOUHOM
aTTecTaiid OOYyYaloNmUXCsS CO3JAF0TCS, NMPH HEOOXOIUMOCTH, (OHIBI OICHOYHBIX CPEJICTB,
aJanTUPOBAHHBIE JJIs JTUI] C OTPAHMYEHHBIMHA BO3MOXXHOCTSIMU 3/I0POBbSI M TIO3BOJISIFOIINE OLICHUTH
JIOCTIIKEHUE MMM 3alUIAHUPOBAHHBIX B OCHOBHOW 0OOpa30BaTEIbHOW IMPOTrpaMMe pe3yJIbTaToOB
o0y4eHUs W YpOBEHb C(OPMUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBIEHHBIX B 00pa3oBaTeIbHON
porpamme.
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9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

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

MatepuaabHO-TEXHHUYECKOE O0eCTIeueHrEe MUCIUILIMHBI MPU OOYYCHHH C HCIIOJIb30BAHHEM
TPaJAULUOHHBIX TEXHOJIOTHI 00yUYeHHUSI.

HaumeHoBaHue yueOHBIX ayUTOPHIA,
JadopaTopuii, MACTEPCKUX, OMOIUOTEK,
CIOPT32J10B, MOMeIIeHUH ISl XPaHEeHHS U
NpoPUIAKTHIECKOTO0 00CTYKHBAHUS YIe0HOTO
000py10BaHUSI U T.II.

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

ayZAUTOPUH IUIS IPOBEICHUS 3aHATHIH KOMIUTEKT y4eOHO# Mebern,

JIEKIMOHHOTO THIIA TEeXHUYIECKHE CPEJICTBA OOYUCHUS, CITyKAIIHE IS

MpeacTaBiIeHus yueOHO nHpopManun O0IbLION

ayJUTOpHUU:

— HOYTOYK;

— TIPOEKTOD,

— DKpaH,

— MapKepHas I0CKa

ayZAUTOPUH IUIS IPOBEICHUS 3aHATHI KOMIUTEKT yueOHOH Mebern,

CEMHHAPCKOTO TUIIA, TPYNIOBBIX U TEeXHUYECKHE CPENICTBA OOYUCHUS, CITy)KAIIHE IS

WHAWBUAYATBHBIX KOHCYJIBTAlUH, TEKYIIETO npeACTaBICHUs yaeOHO! HHPOpMauK OOIBIION

KOHTPOJIS ¥ TIPOMEXKYTOUHOH aTTeCcTarun ayAUTOPUU:

— HOYTOYK,

— TIPOEKTOD,

— MapKepHas JI0cKa,

— HabOpHI AEMOHCTPAIIIOHHOTO 000pYIOBaHUS U
y4e0HO-HATIISTHBIX TOCOOUH, 00eCTIEUNBAIOIIINX
TEMaTUYECKUE WILTIOCTPAINU, COOTBETCTBYIOIIHE
paboyeii mporpaMme JTUCITUILIUHBIL.

OcHaIlleHHOCTDh YU4eOHbIX ayUTOpPHii, 1a00opaTopuii,
MacTepCKHX, OM0JIMO0TEK, CHIOPTUBHBIX 3aJI10B,
TOMeIeHUH 1J151 XpaHEHUA U NPOPUIAKTHIECKOTO
00cTy:KMBaHUS Y4eOHOT0 000pyAOBAHUS U T.II.

ayJUTOPHUH U1l IPOBECHHUS JIAOOPAaTOPHBIX KOMIUIEKT yueOHO#l Mebeny,

3aHATUH, TPYNIIOBBIX U MHINBUAYaIbHBIX TEXHUYECKHE CPEICTBA O0YUEHUSI, CITY>KaIINe JUIs

KOHCYJIbTallui npecTaBICHUs yaeOHO! HHPOpMaIuy OOIBIION
ayJIMTOpHUH:

- skpaH neperocHoii ClassicSolutionLibra 180x180, -
npoektop BenQMX511 9H.J3R77.33
Ob6opynoBanust (CTEH/BI) JUIsl IPOBEJICHUS
n1abopaTopHBIX padot 1o ['maporazoquHamMuke

119071, 2. Mockea, Manwtit Kanyxcckuii nepeyiok, 0om 2, cmpoenue 6

Aynuropuu JUTST MIPOBEACHUS 3anatuil | Kommiekt yueOHoO# Mebenn, MapkepHast TocKa,
JICKHIMOHHOT'O 1 CCMUHAPCKOI'0 TUIIA, TPYHIIOBBIX U | TCXHUYCCKHUE CPEACTBA 06y‘ICHI/I$I, ClIy’Kamue Ajist
WHIUBUIYABHBIX ~ KOHCYJBTAIlMH, TEKYIIETO | MpeacTaBiIcHUS yueOHOU nHpOpMAaITiy O0IBIITOH

KOHTPOJIS ¥ MPOMEXKYTOUHOW aTTeCTaluH ayJUTOPUH: SKPaH, MPOEKTOP, KOJIOHKH.
HOMe].l[eHﬂﬂ s CaMOCTOATEIbHOM paﬁOTl)l Ocnamem{ocn, ﬂOMe[[[eHl/lﬁ I CaMOCTOSITEIbHOM
odyyammxcs PadoThl 00yyaIMXCS
119071, 2. Mockea, Manwuii Kanyscckuii nepeynok, oom 2, cmpoenue 6
YUTAJIBHBIN 3271 OMOINOTEeKH: — KOMIIBIOTEpHAs TEXHUKA;

IIOAKIIIOYCHHUEC K CCTU «I/IHTepHeT»

TexHonornueckoe  obecredeHHWe  peanu3ald  [OpOrpaMMbl  OCYIIECTBISETCS €
UCTOJIb30BAaHUEM  DJIEMEHTOB  3JIEKTPOHHOM  MH(OPMAalMOHHO-00pa3oBaTeNbHON  cpelbl
YHUBEPCUTETA.
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10.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIAHBI

KoanuectBo
Ne Loy, e Tox Anpec caiita 9bC IK3EMILISIPOB B
ABTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBo
n/n MIT H3aHHS HJIM JJIEKTPOHHOI0 pecypca OubmMoTexe
 1p.) YHuBepcuTeTa
10.1 OcHoBHas nuTEpaTypa, B TOM YHUCIIE JIEKTPOHHbIE N3TaHUS
1. Tropun M.IL, | [TpakTuKyM o M.: PT'Y um. A. H. BOUOC
VII 2017
boponuna E.C. TUAPOra30JIMHAMUKE Koceirnna
2. Tropun ML.IIL., | I'ugporazoguHamMuka. M.: PTY um. A. H. £)5(0]®
Vi1 2018
bopoauna E.C. ITpakTukym. YacTs 2 Koceiruna
3 I'mapasnuka u ) https://znanium.com/catalog/docu
A.A. lleiina THIPOIHEBMOIIPHBOA. OCHOBEI VYueOHHuK xOCKBa : THOPA 2022 ment?id=379040
MEXaHHKH XKHJIKOCTH U ra3a
4. 3axapoBa AA., 85
baxmuesa JIT., | IIpoueccsl _H armaparbl VI Axazemus 2006
Konpmaypo  B.II., | Xumudeckoi TEXHOJIOTHU
CanteixoBa B.C.
5. [Tpumeps! u 331241 110 KypCy 2006 2
[TaBnoB K.®.u np. AXT. VII AnpsaaC 1987 64
6. OcHOBHBIE  TpollecCHl U 60
A.T'. Kacatkuu anmnaparsl XUMHYECKOU Y4eOHuk AnpsHC 2005
TEXHOJIOTHH
7. ) https://znanium.com/catalog/docu
A.A. Kynunos I'upporazoauHaMuka VII M.: UHOPA-M 2015 ment?id=288098
10.2 lononHuTeNbHAS IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IaHUS
1. I'mnpasnuka n 23K3.
AJL le#inax ruIponHeBMONprBoA. OCHOBBI viI Crepeotun 2005
MEXaHHKH KHUJKOCTH H ra3a.
2. EB. Vxun T'uapassmika VI M.: U DOPYM: 2014 http://znanium.com/bookread2.ph

HUII MTH®PA-M

p?book=450853

10.3 Meroaudeckue MaTepraisl (yKa3aHusl, pEKOMEHIAINH 110 OCBOCHHIO TUCITUILINHEI aBTopoB PI'Y uM. A. H. Kockirnna)
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CanteixkoBa B.C., 59K3.01011.
3axapoBa A.A., MexaHHKa )KUIKOCTH 1 I'a30B MY M..PUO MI'VAT 2015 193k3.
[Tarima A.B. Kadeapa
CanteixkoBa B.C., _ P —
g:i:;i?;a /iI [;F” I'maporazoguHaMuka MY M.:PUO MI'YAT 2013 http.llzné:)n;g(;r;.ﬁgznég;)gg read2.ph 233K3.
Anexcanmpos. B.J. Kadenpa
baxumesa JI.T., [Tporecchl U amnmapatbl
3axapoBa A.A.. HMIYECKOM TeX HOTOMH 53K3.010I1.
[ToTop)uHCKAH ’ MII UL MI'YAT 2007 159K3.
N.B., CanrtsikoBa Tunpasiuia n kadenpa
B.C. THIPOITHEBMOTIPHBO/
[HoTopxxuHCKHH Armmaparypa 59K3.0101I.
N.B., 3axapona THAPOMEXaHNICCKIX MY UL MI'YAT 2005 125Kk3.
AA. MIPOIECCOB kadenpa
JI. T. Baxmuesa, IIpoueccs! u anmnapatsl
A. A. 3axaposa, 3amuthl XT. Meroauueckue _
B yKa3aHusl K pacuery MY M.: NUL] 2007 http://znanium.com/bookread2.ph

T . JIOMaITHUX 3aaHuil «Pacuer MI'VAT p?book=464530
TotopuncKui, TpyOOIIPOBOAHOM CETH U
B. C. CantpikoBa

no00p Hacoca »

CanteixoBa B.C., 59K3.61011.
3axapoBa A.A., MexaHuKa KUJAKOCTH U Ta30B MY M.:PUO MI'VAT 2015 193Kk3.
[larmua A.B. kadenpa
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

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

Ne i

DJIeKTPOHHbIE yYeOHble U3/1aHNs, JIEKTPOHHbIE 00pa3oBaTebHbIe pecypchl

1.

«Znanium.comy» Hay4HO-U3AaTeNbCKoro entpa « Madpa-M»
http://znanium.com/

2.

Onexktporasle m3manns «PI'Y um. A.H. Kocermaa» Ha miatdopme OBC «Znanium.comy
http://znanium.com/

000 «<MBHUC» https://dlib.eastview.com (371eKTpOHHBIE BEpcUU Tiepuondeckux usganuii OO0
«1BUCy)

Web of Science http://webofknowledge.com/ (oOmmpHas MexxyHapOAHAS YHHBEPCAITbHAS
pedeparuBHas 0a3a JaHHBIX)

Scopus https://www.scopus.com (MeXTyHapoiHasl YHUBEpCalbHas pedepaTiBHas 0a3a JaHHBIX,
uHAeKcupyomas 0osuee 21 Thic. HAUMEHOBAaHUN HayYHO-TEXHUYECKHUX, T'YMaHUTapHBIX U
MEIUIIMHCKUX JKYPHAIOB, MaTepualioB KoH(Mepernuit mpumepHo 5000 MexmyHapOIHBIX
W31aTeIHCTB)

Springer Nature http://www.springernature.com/gp/librarians (MexayHapoaHas
M3/aTeNbCKass KOMITAHHUS, CIICIHATH3UPYOMIascs Ha N3JIaHNU aKaJJeMIICCKUX KYPHAIOB M KHUT
M0 ECTECTBCHHOHAYYHBIM HATIPABJICHUSIM)

«IBC FTOPAUT»www.biblio-online.ru

O mpegocTaBiieHnH A0CTyna K nHGopmanunoHHo-ananutuyeckoit cucteme SCIENCE INDEX
(BKJIIOUEHHOTO B Hay4HbIH HHpOpMannoHHbIi pecypc elibrary.ru) https://www.elibrary.ru/

OBC «JIamw» http://www.e.lanbook.com/

10.

00O «HammonanpHas snektponHas 6uommortexa» (HOB) http://H306.pd/
Jlorosop Ne 101/H9B/0486 — ot 21.09.2018 .

11.

Hayunas snextponnas 6ubnmoreka eLIBRARY.RU http://www.elibrary.ru/
JIunensuonnoe cornamenue Ne 8076 ot 20.02.2013 r.

12.

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

IIpodeccnonanbubie 6a3bl JAHHBIX, MHGOPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI

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

Web of Science http://webofknowledge.com/
CyO6nuuen3nonHslIi 1oropop Ne wos/917 Ha 6e3B03Me31HOe okazanue yeiayr ot 02.04.2018
r

Scopus http://www. Scopus.com/
Cy6nunen3uonnsiii JloroBop Ne Scopus /917 ot 09.01.2018 1.

«SpringerNaturex»

http://www.springernature.com/gp/librarians

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

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

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

baza mannabix Nano: http://nano.nature.com/

CyO6auuen3nonHblii qoroBopNe Springer/41 ot 25 nexabpst 2017 .

http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX JJIEKTPOHHBIX IMyOJIMKAINI HAYYHBIX CTATEH IO
(u3nKe, MaTeMaTHKe, THPOpPMATHKE

http://www.garant.ru/ - Cnpasouno-nipaBoBasi cuctema (CIIC) «["apaHT», KOMIUIEKCHasI TIpaBOBast
noAaep:KKa moJib3oBaTesiel mo 3akoHoaaTenscTBy Poccuiickoit @enepannu

http://www.gks.ru/wps/wcm/connect/rosstat _main/rosstat/ru/statistics/databases/ -6a3e1 manHBIX Ha
Ennnom Mutepuer-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/
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11.2. IlepeueHb NPOrpaMMHOIO OOECTIEUEHUs

PexkBHU3UTHI MOATBEPKIAKOIIETO

Neni/m | IIporpammHoe o0ecnieyenne
J0KyMeHTa/CB000HO pacnpocTpaHseMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray s 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions koHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. 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. CorelDRAWGraphicsSuite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad koHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Matlab+Simulink koHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud2018 all Apps (Photoshop, KOHTpakT Ne 18-DA-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic,Bridge, Spark, Media

Encoder, InCopy, Story Plus, Museunmp.)
11. SolidWorks KoHTpakT Ne 18-DA-44-19 o1 20.05.2019
12, Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
13. Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14, FontLab VI Academic KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. PinnacleStudio 18 Ultimate KoHTpakT Ne 18-DA-44-19 or 20.05.2019
16. KOMIITAC-3d-V 18 KOHTPakT Ne 17-0A-44-19 ot 14.05.2019
17. ProjectExpert 7 Standart KoHTpakT Ne 17-DA-44-19 or 14.05.2019
18. AnbT-PHUHAHCH KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. AnbT-MHBECT KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. [Iporpamma jutst moarotoBku TectoB Indigo KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
21. Autodesk Auto CAD 2021 aust yueOHbIX 3aBeICHUH, Horoop #110003456652 ot 18 dep. 2021 1.

MOATIICKA K O€CCPOYHON JTHMLICH3UH PacnipocTpansiercs cBOGOAHO st

AKKpPEIUTOBAHHBIX YUCOHBIX 3aBe/ICHUI

22. LibreOffice GNU Lesser General Public License CB0OOIHO PacIIpoOCTPaHsIEMOe
23. ScilabCeCILL (cBobonHnas, copmectumas ¢ GNU GPL | CBoOomHO pacmpocTpaHsieMoe

v2)
24. Linux Ubuntu GNU GPL CB0060IHO pacnpocTpaHseMoe
25. FDS-SMV free and open-source software CB0060IHO pacnpocTpaHseMoe
26. AnyLogic Personal Learning Edition CB0060IHO pacnpocTpaHseMoe
27. Helyx-OS GNU General Public License CB0060IHO pacnpocTpaHseMoe
28. OpenFoam v.4.0 GNU General Public License CB0060IHO pacnpocTpaHsIeMoe
29. DraftSight 2018 SP3 ABroHoMHas OecruiaTHas CB00OIHO pacIpocTpaHsIeMoe

JIMICH3US
30. GNU Octave GNU General Public License CB0060IHO pacnpocTpaHseMoe
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JUCT YUYETA OGHOBJIEHUI PABOYEM ITPOIr'PAMMBIYYEBHOM
JUCIHUIIVINHBI

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

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




