ckmi
ECKH 1y
o 2,

o

o

“

KA g,
A e

g
&

CepTtnduKar: 50680B7E282BE1190F7§5$FABG7930(:8
Bnapeneu: MNetpoBckuii Anekcanap M
[encreuTenen: ¢ 23.12.2024 fo 18.03.2026

~
JOOKYMEHT NMOANMMCAH

; MMWHOBPHAYKH POCCHUHN
SMEKTPOHHQI NORMNCIO o

apCTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEKICHUE
BhICIIIET0 00pa3oBaHus

€ropoOACKHI roCyITapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

uM. P.E. AnekceeBay (HI'TY)

J . .
ABCPKUHCKUHA MOJIUTCXHUYCCKUU HHCTUTYT ((l)PIJIHaJI)

YTBEPX/AIO:
JIupeKkTop HHCTUTYTA:

A M.IlerpoBckuit
« 10 » 06 2024 r.

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

b1.B.O/1.1 CnenyajabHbIe IJ1aBbl THHAMUKHN U IPOYHOCTH TEXHOJOTHYECKOro 000pYI0BaAHUSA

(MHIEKC ¥ HAMMEHOBaHUE AUCLUILIMHEI 10 YIeOHOMY IIIaHY)

IJId IIOATOTOBKU MarucTpoB

Hanpasnenue noarorosku: 15.04.02 TexHonoruueckre MaliuHbl 1 000py10BaHUE

Hanpasnennocts: TexHonornueckoe o00pyn0BaHUE XUMUYECKUX U HEPTEXUMUUECKUX
MIPOU3BOJICTB

®dopma 00yueHus: OYHasi, OUHO — 3a04UHAas
I'ox mauama moarorosku 2024

Brimyckaromas kageapa  TexHomorndeckoe 060pyA0BaHHE U TPAHCIIOPTHBIE CUCTEMBbI

Kadenpa-pazpaboTunk TexHonornueckoe 060pyI0BaHKE U TPAHCIIOPTHBIE CUCTEMBI
O0bEM AUCHUILINHEI 216/6
4acoB/3.e

HpOMe)KYTO‘IHa}I aTTeCTalus - 9K3aMCH

Pazpabotumk: k.T.H., foueHT B.M.Kocbipes

J3epxunck 2024



Pabowas mporpamMma JUCHMIUIMHBL: — pa3paboTaHa B  cooTBeTcTBUM ¢ DexepanbHbIM
rOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIapTOM Bhicuiero oopazoBanus (PI'OC BO 3++) mo
HanpasieHuto noarotoBku 15.04.02 TexHonornvyeckrue MammHbl 1 000PYJ0BaHUE, YTBEPKICHHOTO
npukazom MUUHOBPHAYKHW POCCHMU ot 14 aBrycra 2020 roma Ne 1026 Ha ocHOBaHUM Y4EOHOTO
mana, npunstoro YC AN HI'TY

npotokos oT _ 05.06.2024 Ne 10

PaGouas nporpamma ogo0pena Ha 3aceqannu kadenpoi-pazpadorunka PITJ] TexHomoruueckoe
000pyI0BaHNE U TPAHCIIOPTHBIE CUCTEMBI

npotokon ot 10.06.2024 No 8

3aB. kaeapoii K.T.H JOLEHT B.A.luxoB
(Tmoamuch)

COI'NTACOBAHO:

3aBenyrouuii  Boimyckaromieir kadenpsl TexHomormdyeckoe 0oO0OpyIOBAaHUE U TPAHCHOPTHBIC
CHUCTEMBI
K.T.H. JIOIECHT B.A.JlukoB

(oamnucs)

Havansauk OYMBO N.B.Crapukosa

(TIoIHCh)

Pabouas nporpamma 3apeructpuposana B OYMBO: 15.04.02 - 19



COJEPKAHUE

1. Ilenu u 327241 OCBOCHUS JUCIIHIIITHTHBL . ... .euuententt et ente et eatete et e e e eaeeaeeneeneaeaeen 4
2. MecTO AMCUUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHON HPOTPAMMBL. .. .. .eueeneeneenennennenennen 4
3. Komnerenuuu oOydaromierocsi, QopmMupyemble B pe3yjbTaTe OCBOCHHUS AUCLUILIMHBI
(Motyst)
...................................................................................................... 5
4. CTpYKTYypa U COACPHKAHUE TUCIIUTITHHBL. . .. .vvenetenete et enteeenteenneennteenneenneeaneeenneennans 8
5. Texkymui KOHTPOJb YCIEBAEMOCTU U MPOMEXKYTOUYHAs aTTECTallUs MO MTOraM OCBOEHUS
D102 63802018107 050:S S Pt 14
6. Y4eOHO-METOMMUECKOE OOECIIEUEHUE TUCIIATIIMHBL. . . cenn ettt e e e e et e e e eeeaaanns 23
7. WudbopMannoHHOE 00ECTICUCHUES AUCIIMIIITIHBL. . ... uteeteteententeeneeneanneaneennenneeneennnns 24
8. O0pazoBarenbHbIe pecypchl Iyt HHBaIuA0B i c OB3.... ... 25
9. MarepuanbHO-TeXHHYECKOE  oOecreueHue,  HEOOXOauMoe Ui  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO npotecca 1o
D112 (00121181070 (T 25
10. Meroanueckne peKOMEH AU 00YUYaAOLUMCS TI0 OCBOCHHUIO JTUCITUIUIAHBL. . ... ..uue..n.... 27
11. Ouenounsle CpeacTBa Il KOHTPOJISE OCBOCHUS JUCTIHUIIIIMHBL. . ... e nueeneeneenteaneeneennenenenn 29



1  IEJH 1 3AJAYN OCBOEHUS M CHUATIINHBI

1.1 Ileab ocBOEHMSI AUCHMIIJIMHDI:
[lenpt0 OCBOCHMS TUCIUILINHBI SBISCTCS HW3YYEHHWE OCHOBHBIX IOJIOKCHHH JMHAMHUKHU U
MIPOYHOCTH TEXHOJOTUYECKOT0 000PYT0BAHHMS.

1.2 3apa4u ocBOCHUS IUCHUILIHHBI (MOYJIfA):

- OCBOEHHME METOJIOB pacyeTa MPOYHOCTH 3JIEMEHTOB THUIIOBOTO XHMHKO-TEXHOJOTHYECKOTO
000pYyIOBaHMS B YCIOBHUSX €TI0 CTATHYECKOTO ¥ IMHAMUYECKOTO HArpy KEeHUSI.

- OCBOCHHC MCTOIOB HpOGKTHbIX 158 HOBCpO‘IHbIX paC‘-IéTOB Ha HpO'—IHOCTB THUITIOBBIX
XUMHNYCCKUX annapaTOB.

- OCBOCHHME METOJIOB pacu€Ta JUHAMHUYECKHX IMapaMETPOB MPUMEHUTEIBHO K 3JIEMEHTaM

TEXHOJIOT'MYCCKOI'O O60py,[[0BaHI/IH.

2 MECTO JUCHOUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHON ITPOT'PAMMBI

VYuebHas aucuuiuinHa «CrenuasnbHble IVIaBbl JUHAMUKU U IPOYHOCTH TEXHOJIOTHYECKOTO
000pyI0BaHUS» BKJIKOYEHA B IIEPEUCHb 00s3aTeIbHBIX AUCUUIUIMH BapUaTHBHOM YacTH,
onpeaenstonieil HanpasiaeHHocTs OIl. JluciumuinHa peanu3yercs B COOTBETCTBUU € TPEOOBAHUAMHU

®I'0C, OIT BO u VII.

JucuuninHa OGasupyercs Ha CIHEAYIOIIMX JUCHMIUIMHAX: Maremartuka, TexHuuyeckas
MexaHuka, MHdopmanuonHsle TexHonoruu, WHxeHnepHas rpacduka, Ilpomeccsl u amnmaparbl

XUMHUYECKON TEXHOIOTHHU.

Jucnunimza «CrienyanbHble IJ1aBbl IMHAMUKHA U TPOYHOCTH TEXHOJIOTUYECKOTO
000pyI0BaHUS SBISETCS OCHOBOIOJArAIOIeH A TUCHUIUINH: «J{MarHocTrka, 00CITy)KUBaHUE U
PEMOHT TE€XHOJIOTHYECKOT0 000pynoBaHus», «HaneKHOCTh, TEXHUUECKUI PUCK B CIOMKHBIX
TEXHUUYECKUX cucTeMax», « COBpeMeHHbIE U NEPCIEKTUBHbIE KOHCTPYKIIMH 000PY10BaHUS

XUMHYECKON MPOMBILIUIEHHOCTH) U MPU BBINOJIHEHNHN BBITYCKHON KBaTU(UKALMOHHON pabOTHI.

Pabouas nmporpamMma A1MCHUIIIMHBL «CHCIII/IaJ'II)HI)IG rJIaBbl JMHAMHWKHU U IPOYHOCTHU
TEXHOJIOTHYICCKOT'O 060py210BaHI/I5D> JJI1 UHBAJIMAOB U JIMI C OTPaHUYCHHBIMU BO3MOXKHOCTIAMU
310pPOBbA pa3p363.TBIBaeTC${ WHIAWBUAYAJIBbHO C YUCTOM oco0eHHOCTEH HCI/IXO(I)I/BI/I‘-ICCKOFO
Pa3sBUTHA, UHAUBUAYAJIBHBIX BO3MOKHOCTEH M COCTOSIHHS 300POBbBA TaKUX 06yqalonmxc;[, 10 uUX

JIMYHOMY 3asiBJICHUIO.



3. KOMIIETEHIIUN OBYYAIOIIET'OCSA, POPMUPYEMBIE B PE3VJIBTATE
OCBOEHUA JUCIUAITJIMHBI (MO Y JIs)
Tabmuna 1

Kommneren | HaspaHnus y4eOHBIX AUCHMILINH, Cemectpbl GopMUPOBaAHUS KOMIIETEHIIUN
s MoJyJieil, IPaKTHK, y4ACTBYIOIIUX B 1 xype 2 Kype 3 kype
(opmMupoBaHuM KOMIIETEHLIMH BMeCTe €
JTAHHOM AMCIUILIHHOK

ceMecTp ceMecTp
1 2 3 4 5

IIK-1 Cneyuanvhble 21466l OUHAMUKU U
RPOYHOCHIU MEXHOI0ZUYUECKOZ0

HI/IaI‘HOCTI/IKa, O6CJ'Iy)KI/IBaHI/Ie U pEMOHT
TCXHOJIOTHYCCKOT'O 06opy,u0BaH1/m

Hane)xxHoCTh, TEXHUUECKUI PUCK B
CJIOKHBIX TCXHUYCCKUX CUCTEMAX

YHpaBHeHI/Ie Ka4y€CTBOM

Vuebnas MpaKTHKa O3HAKOMUTCIIbHAA

CoBpeMeHHBIE U TEPCIIEKTUBHBIE
KOHCTPYKLIUU 000PYA0BaHUA XUMUYECKOH
IIPOMBIIIIJICHHOCTH

HoBble KOHCTPYKIIMOHHBIE MAaTEPUAIIbL

beszonacHas SKCILTyaTalnus
MIPOU3BOACTBCHHBIX 00BEKTOB

[IpenaunioMHas npakTUKa
MPOU3BOJICTBEHHAS

BrinonHeHue, OAr0OTOBKA K NpOLEaype
3amuThl U 3amura BKP

IIK-2 Cneyuanvuble 21a6bl OUHAMUKU U
RPOYHOCHU MEXHOI02UYECKO20

HpOGKTHO-TeXHOHOFI/I'-IeCKaH IpaKTHuKa

[IpoekTHpoBaHnEe 0OBEKTOB XUMUYIECKOM
MIPOMBIIIIEHHOCTH

CoBpeMeHHBIE 1 IEPCTIEKTHBHEIE
KOHCTPYKIMH 000PYAOBaHMUS XUMHUIECKOH

IIDOMBINJIICHHOCTH
TexHUKO-23KOHOMUYECKOe MMPOCKTUPOBAHUC

HIPEANPUATHI U IPOU3BOJCTB

CoBpeMeHHbIE MOAXO0/IbI K OPTraHU3aIIMOHHOA
YIIpaBJIEHUYECKOH AESITENbHOCTH

HpOCKTI/IpOBaHI/Ie THITIOBBIX
TEXHOJIOT'MYECKUX MPOLECCCOB

IIpoekT-MEeHEeIKMEHT B XUMHUECKOM
MIPOMBIIIJIEHHOCTH ¥ MallIMHOCTPOCHUU

IIpenpuruioMHas npakTHKa

Hayuno-uccrenoBarensckas paboTa

BrinonaHeHue, NoAroTOBKa K NpoLeaype
3amuThl 1 3amuTa BKP




IHEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH
PE3YJIIBTATAMHU OCBOEHMUS OIl1

Tabnuua 2

HepequL IJIAHUPYEMBIX pE3yJabTaTOB Oﬁy‘leﬂl/lﬂ Mo JTUCHHUIIJIMHE, COOTHECCHHBIX C IVIAHUPYEMBbIMHU peE3yJibTaTaMU OCBOCHUA

KOII U HAMMCHOBAaHHUE
KOMIICTCHIIMH

KOI{ 1 HAUMCHOBAaHUC
HHIUKATOpa
JOCTHIKCHUSA
KOMIIETCHIIUH

Iliianupyemble pe3yJbTaThl 00y4eHHUsI 0 TUCHUIIIHHE

OueHouHbIE CPpeACTBA

Texymero
KOHTPOJISA

IIpoMeskyTouHOIt
aTTecTalu

IIK-1. Cnocoben
obecrieunBaTh
0e30macHyo 1

s exkTuBHYyI0 paboTy
obopynoBaHus,
OpraHU30BHIBATH
PEMOHTHBIE PAOOTHI U
PEKOHCTPYKLIHUIO

WIIK-1.1. OcymecTBusier
KOHTPOJIb 3a
MPaBHILHOCTHIO
IKCIUTyaTallUK
MPUMEHSIEMOTO
XHMHYECKOTO "
He()TEXMMIYECKOTO
000pyI0BaHMUS, ero
HaJIC)KHOM,
OecniepeboifHON u

Oe3aBapuifHOH pabOTHI.
WIIK-1.2. TIposepser
TEXHUYECKOE COCTOSIHUE U
OCTaTOYHBIN pecypc
000pyI0BaHUS C yUETOM
noKaszaresied HaJle)KHOCTH
Y TIPOYHOCTH.

WUIIK-1.3 Opranusyer u
KOHTPOJIMpPYET
HPOBEICHHE PEBU3HH,
JMarHOCTUPOBAHH,
TEXHUYECKOTO
OCBHJCTCIIBCTBOBAHUA H
PEMOHTHBIX paboT 1o
BOCCTaHOBJICHHIO
paboTocmoco6HOCTH
TEXHOJIOTHYECKOTO
000pyIOBaHHSI.

3HaTh:
TEOPETHYECKUE
OCHOBBI PACUETOB Ha
MPOYHOCTh
JJIEMEHTOB
TEXHOJIOTHYECKOTO
000pyTOBaHUS.

YMmerb: npuUMEHATh
CTaH/IapTHBIC
METOJIMKH pacdeTa Ha
MPOYHOCTH
3JIEMEHTOB
o0opyznoBaHuUs pu
CTaTU4YECKOM U
JTUHAMUYECKOM
Harpy>XeHHH.

Baagers: MeTonamu
aHaM3a MPOYHOCTH
3JICMEHTOB
000pyIOBaHUS IS
00€eCIIeUeHHS eTO
HaJCe)KHOM,
0e30macHOi u

3¢ dexTHBHOM
paboThI.

Bompocs! mst
tectupoBanus (90
TECTOBBIX 3a/laHUM).
CobecenoBanue npu
cadye OTYETOB 10
pacY€THBIM
3aJaHUAM

Bomnpocsr qis
YCTHOT'O
cobecemoBanus: 30
BOIIPOCOB.




ITK-2. CniocobeH
pa3paboTKe MPOEKTHBIX
pelIeHui, KOHCTPYKTOPCKOM,
TEXHOJIOTHYECKOM,
TEeXHUYIECKOH TOKYMEHTAINN
B XUMHYECKOM
MalIMHOCTPOESHUH

WIIK-2.1. TIpoBoaut
aHaAIIN3 UCXOJHBIX
JAHHBIX U1 pa3paboTKH
MIPOEKTHBIX PEIICHUH.
WIIK-2.2. YyactByer B
BBITIOJTHEHUH KOMILIEKCa
NPOEKTHBIX ~ paboT ¢
HCIIOBb30BaHIEM
COBPEMEHHBIX  CHCTEM
ABTOMATH3UPOBAHHOTO
HPOEKTHPOBAHUS c
HPUMEHEHHEM
JIeHCTBYIOLINX
TEXHOJIOTHIECKOTO
HPOEKTHPOBAHHUS.
NIIK-2.3. ®opmupyer
KOMIUIEKT
KOHCTPYKTOPCKOH,
TEXHOJIOTMYECKOH U
TEXHUYECKON
JOKyMEHTAIUH 110
HPOEKTHPYEMBIM
00BeKTaM.

HOpM

3HaTh: npaBuUiIa
pa3paboTku
MIPOEKTHBIX PELICHUH,
KOHCTPYKTOPCKOI1,
TEXHOJIOTHUECKOMH,
TEXHUYECKOHI
JOKyMEHTAlNH B
XUMHYECKOM
MAaIIMHOCTPOCHHUU

YMmerb: npUMEHATH
Ha MpaKTHKE IpaBHia
pa3paboTku
IIPOEKTHBIX PELIEHUH,
KOHCTPYKTOPCKOH,
TEXHOJIOTHUECKOH,
TEeXHUYECKOI
JIOKYMEHTaIH B
XUMHUYECKOM
MAaIIMHOCTPOCHUHU

Baagerb:  yMmeHHeM
HCIIOTB30BATh npH
BBITIOJTHCHHH
MIPOEKTHBIX pabot
COBPEMECHHBIX CHCTEM
ABTOMATHU3HUPOBAHHOTO
MPOCKTHPOBAHHUS c
NPUMEHEHHEM
JIENCTBYIOILUX
NPOEKTHPOBAHHUS

HOPM

Bompocsr nis
tectupoBanus (90
TECTOBBIX 3aJJaHui).
CobecenoBanue npu
cllade OTYETOB 10
pac4€THBIM
3aJaHUsIM

Bormpocs! mis
YCTHOTO
cobecemoBanms: 30
BOIIPOCOB.




4. CTPYKTYPA U COAEP/KAHUE JUCHUIIJINHBI

4.1 Pacnpenesienue TPyA0€MKOCTH IMCHUIIMHBI 110 BUJAaM padoT MO ceMecTpaM

O6mmast Tpy10EMKOCTh JUCITUILUIMHBI COCTaBisAeT 6 3a4.e/1./216 yacoB, pacnpeereHue 4acoB
0 BUJIaM PaboT U ceMecTpaM IPeCTaBIeHO B Tabmn. 3 u 4.
dopmar u3ydeHHs TUCIUIUIHHBL: C UCIIOJIb30BAHUEM DJIEMEHTOB JICKTPOHHOTO O0YUYCHHUS.

Tabmuma 3

Pacnpenesienue TpyA0€éMKOCTH JUCHHUILIMHBI 10 BUIAM PadoT Mo ceMecTpam
JJISL CTYJIEHTOB O4YHOM (popMbI 00yUeHM s

Cemectp
Bup yueOHoii padoThl Beero
4yacoB 1
1. KonrakTHas pa6ora oOy4yawumuxcs ¢ 58 58
npenojaaBartejieM
(o Bu1aM y4eOHBIX 3aHATHI) (BCEro), B TOM YHCIIE:
1.1. AyautopHble 3aHATHA (BCero), B TOM YHcJIe: 51 51
- texnuw (JI) 17 17
- naboparopubie padoTsl (JIP) HET HET
- npaktudeckue 3ausatus (113) 34 34
- npakTukymsl (I1) HET HET
1.2. BueayauTopHble 3aHSITUSI (BCEro), B TOM YHUCIIE: 7 7
- TPYIIIOBBIE KOHCYJIBTALMH 110 JUCLUIIIINHE 4 4
- IPYIIIOBbIE KOHCYJIbTAIMH 1O IPOMEKY 2 2
TOYHOM arTecTanuu (IK3aMeH)
- UHAMBHIyalbHasl paboTa MPeroaaBaTels
¢ o0yyvaromcs:
- 10 BbINOJIHEHUIO PI'P 1 1
2. CamocrosiTeqbHas padora cryaenta (CPC) (Bcero) 122 122
Bu npomMe:KyTOYHOM aTTeCTAIIMHU - IK3aMeH 36 36
OO0masi TPy10€eMKOCThb, YaChI/3a4€THbIE e IHHUIIbI 216/6 216/6




Tabnuma 4

Pacnpeneﬂelme prHOéMKOCTI/I AUCHHUIIIMHBI 110 BUJ1aM paﬁoT mo ceMmecrpam

JJISA CTYJA€HTOB O4YHO-3204HOH (pOpPMBI 00yUeHUsI

Cemectp
Bun yueOHo# padoThI Beero
4yacoB 1
1. KonrakTHasi pabora oOyyaomuxcss ¢ 58 58
npenojaBarejiemM
(o BuaM y4eOHBIX 3aHATHI) (BCEr0), B TOM YHCIIE:
1.1. AyautopHble 3aHATHS (BCEro), B TOM YHCJIe: ol ol
- iekruu (JI) 17 17
- taboparopusie padboTsl (JIP) HET HET
- npaktudeckue 3ansatus (113) 34 34
- npakTukymsl (I1) HET HET
1.2. BHeayauTopHble 3aHATHS (BCero), B TOM 4HCIIE: 7 7
- [PYIIOBBIE KOHCYJIbTAIMH 10 TUCIUIUIMHE 4 4
- TPYIIOBBIE KOHCYJIbTAIMH 10 IIPOMEKY 2 2
TOYHOM arTecTanuu (IK3aMeH)
- HHOUBUAYyalbHas paboTa mpernoaaBaress
¢ 00yJaronMmMcs:
- 110 BbIMoJIHeHHIO PI'P 1 1
2. CamocrositeabHas padora crygenra (CPC) (Bcero) 122 122
Buj npoMe:KyTOUHOI aTTecTALMU - IK3aMeH 36 36
OOuIasi TPY10€MKOCTb, YaChI/3a4ETHBIE e THHUIIBI 216/6 216/6




4.2 ConepxxaHue TMCUUILIHHBI, CTPYKTYPHPOBAHHOE M0 TEMaM

CopepxaHue TUCIUILUIUHBI, CTPYKTYPUPOBAHHOE TIO TEMaM, MPUBEACHO B Tabmumax 5 u 6.

Tabmuma 5
Coaep:xxanue TMCUMILIMHBI, CTPYKTYPUPOBAHHOE M0 TEMaM, /ISl CTYA€HTOB 04YHOM (opMbI 00y4yeHust
MnhaHupyemble Bunsbl yueOHoii padoThI
KOHTpo/IMpyemble KonTaxTnas = HaumenoBanune | Peanusanus | Hammenosan
) pesynbTarhl pabora S HCI0JIb3yeMbIX B paMKax ne
]
2 AKTHUBHBIX U npaxkTuyec- pa3paboTaH-
0CBOEHMA: @ ) g = 9 HHTEPAKTUB- KOH HOT'0
HaunMeHOBaHuUe TeM g E 3 = 9| Z E 5 Bua CPC
koaYK;ONMK; MK = 2§ g% &3 g HBIX MOATOTOBKH | JIEKTPOHHOT
= E g g £ & o0pa3oBareiib- (Tpynoem- 0 Kypca
=
M UHAUKaTOPDI g = é z & E > HBIX KOCTh B (TpynoemMKoCT
\© =] o
JOCTUKEHUA = é S é- E § TEXHOJIOT Ui yacax) b B 4acax)
- <
KomneTteHuuun ®
1 cemectp
Tema 1. Harpy3ku, HanpspkeHUs U 5 10 30 [Moaroroska K CobecenoBanue, Koncnekr
IK-1:1I1K-1.1 MPOYHOCTH MPU CTATHYECKOM U negumM, TECTUPOBAHUE JIeKLMH
CO0CCCAOBAHNIO, TCCTH
NIIK-1.2;UTIK 1.3 JMHAMUAYECKOM HATPyKCHUH pOBAHHIO B Moodle
[K-2: UTIK-2.1 BBITIOJTHEHHE 3a0aHui
UIIK-2.2; UTIK 2.3 JUISL CAMOCTOSTEILHOMN
pabotsr. 6.1.1: C. 5-72,
141-144. 6.1.2: C. 30-
63, 470-480.
Tema 2. Mexannueckue KojeOaHus 6 - 12 20 IToaroroBka K neK- CobecenoBanue, Koncnexr
Ppa3IMYHBIX CUCTEM UM, CO6eCCI[OBaHI’IIO, TECTUPOBAHUE J'IeKI_[I/Iﬁ
TECTHPOBAHMIO, B Moodle
BBITIOJIHCHHE 3aJaHUI
JUISL CAMOCTOSITEJIbHOM
paboTsr. 6.1.1: C.144-
184,191-195; 6.1.2:
C.5-92; 6.1.4: C.44-86.
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MnaHupyemble

Bunsbi yueoHoii padoThI

KOHTpo/inpyembie Kontaxtnas = HaumvenoBanue | Peanusanmss | Haumenosan
) pesynbTathl padora S MCII0JIb3YeMBIX B paMKax ne
®
2 AKTUBHBIX U npakTuyec- pa3padoraH-
0CBOEGHMA: g g SR HHTEPAKTUB- KOH HOT'0
HaunMeHoBaHue TeM < E 3 8 9| 2 E 5 Bup CPC
koaYK;OMK; MK o 2 ¢ g #| 2 % d HBIX NOArOTOBKH | 3JIEKTPOHHOT
= E g 2 g & & o0pa3oBaTteJb- (Tpynoem- 0 Kypca
=
W MHAUKATOPbI g & é % = E > HBbIX KOCTh B (TpynoemMkocT
S =) N
AOCTUNKEHUA = 'g 8 é- E S TEeXHOJI0Tuii qacax) b B Yacax)
. G
KomneTeHUUU Q
2 - 4 20 IToaroroBska kx nek- CobecenoBanue, Koncnexr
UM, COOECEI0BAHUIO, TCCTUPOBAHMUC JICKITHIA
TCCTUPOBAHMUIO, B MOOdIe
Tema 3. Yaap. Teopus coynapeHusi. BBITIOJTHCHUE 3a1aHUH
TIK-1:UT1K-1.1 IUTSL CAMOCTOSTEIbHOM
UIK-1.2;UIIK 1.3 pab6otsr 6.1.1: C.187-
TIK-2: UTIK-2.1 191. 6.1.2: 472-487.
NIIK-2.2; UTIK 2.3 Tema 4. [Tyck u TopMOKEHUE 2 - 4 20 Ioaroroska K nek- CobecenoBanue, Koncnekr
JTMHAMHYECKON CHCTEMBI LHSIM, COOECENIOBAHMIO, | TECTHPOBAHHE eI
TCCTUPOBAHMUIO, B MOOdIe
BBITIOJTHEHHE 3aJaHUN
JUISL CAMOCTOSITEIbHOU
pabortsr. 6.1.1: C.185-
187; 6.1.4: C. 136-238.
Tema 5. YcranocTHas IpoYHOCTH 2 - 4 10 IloxroroBka K Jiek- CobecenoBanue, Koncrexr
UM, COOECEI0BaHHIO, TECTUPOBAHUEC JICKIIAMN
TCCTUPOBAHMUIO, B MOOdIe
BBIIIOJIHCHHUEC SaHaHI/Iﬁ
JJIL CaMOCTOSITEILHOH
pabotsr. 6.1.1: C.127-
130;
6.1.2: C.499-520.
PacuerHo-rpaduueckas padora (PI'P) - - - 22 3amura PI'P
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MnaHupyemble

Bunsbi yueoHoii padoThI

KonrakTHast

KOHTpoAupyembie = HaumenoBanue | Peamuzanus | HammenoBan
) pesynbTathl padora S MCII0JIb3YeMBIX B paMKax ne
]
2 AKTHBHBIX U npaKkTuyiec- paspadoraH-
0CBOEGHMA: g g SR HHTEPAKTUB- KOH HOT'0
HaunMeHoBaHue TeM < E 3 8 9| 2 E 5 Bup CPC
koaYK;OMK; MK = 28 2% gEg HBIX MOJATOTOBKH | 3JIEKTPOHHOT
= ) 2 Y - & o0pa3oBaTteJb- (Tpynoem- 0 Kypca
El B
M UHAUKATOPBDI g & S| = E 3> HBIX KOCTh B (TpynoemMkocT
(=) = o
AOCTUNKEHUA = S 8 é- E S TEeXHOJI0Tuii qacax) b B Yacax)
o <
KomneTeHUUU Q
HUTOI'O no guciuminae 17 - 34 122
Tabnuia 6
ConepxaHue IMCUMILVINHBI, CTPYKTYPHPOBAHHOE 10 TEMaM, /IJIsl CTYA€HTOB 04HO-32049HOH ()OpMBbI 00yUeHUSs
MnhaHupyembie Bunsbl yueOHoit padoThI
KOHTpo/Mpyembie KonrakTnas = HaumenoBanme | Peammzanusi | HaummeHoBaH
) pesynbTathl pabora S HCII0JIb3yeMBbIX B pamMKax ne
]
2 AKTHBHBIX U npaKkTuyec- pa3padoran-
OCBOEHMA: @ @ g2 8 HHTEPAKTHB- KOi HOT'O
HaumeHoBaHue TeM 2 E 9 § 9 E E 5 Bug CPC
koaYK;OMK; MK = 28 2% 284 HBIX NMOJATOTOBKH | 3JIEKTPOHHOT
= E 2 = S = & odpa3oBaTeb- (Tpynoem- 0 Kypca
=
M UHAUKATOPDI g i~ é % = E S HBIX KOCTh B (TpymoeMKocCT
© = o
[OCTUXKEHUA = lc:s 8 é’- § = TeXHOJIOT Ui yacax) b B 4acax)
o ]
KomneTteHuumn @)
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MnaHupyemble

Bunsbi yueoHoii padoThI

KOHTpo/Anpyembie KonrakTHas = HaumenoBanue | Peanusauus | HaumenoBan
) pesynbTaThl padora S MCII0JIb3YeMBIX B paMKax ne
[
2 AKTHBHBIX U npaKkTuyiec- pa3padoTan-
OCBOEHWA: g Q g2 9 HHTEPAKTUB- KOH HOT'0
HaunMeHoBaHue TeM < E 9 > 9| 2 E 5y Bup CPC
koaYK;OMK; MK = 28 g% g5g HBIX NMOATOTOBKH | 3JI€KTPOHHOT
= E 2 g & S & o0pa3oBaTteJb- (Tpynoem- 0 Kypca
=l E
M UHAUKATOPBDI g & S| ¥ = E > HBIX KOCTh B (TpynoemMKocT
(=) =] o
AOCTUNKEHUA = S 8 é’: E S TEeXHOJI0Tuii yacax) b B Yacax)
o ]
KomneTeHUUU o
1 cemecTp
[MK-1:1ITK-1.1 Tema 1. Harpy3ku, HarpspKeHUs 1 5 - 10 30 [Moarorosxka K CobecenoBanue, Koncrexr
UIIK-1.2;UIIK 1.3 IPOYHOCTH IIPU CTATUYECKOM M ”egumM’ TECTUPOBAHUEC neKmi
M. _ CO00CCCA0OBAaHHUIO, TCCTHU B Moodle
[TK-2: UTIK-2.1 JTUHAMHYECKOM Harpy>KeHUHU pOBAHHIO,
UIIK-2.2; U1IK 2.3 BBITIOJTHEHHE 3aJaHUI
JJIA CaMOCTOSITCIbHON
pabotsL. 6.1.1: C. 5-72,
141-144. 6.1.2: C. 30-
63, 470-480.
Tema 2. Mexanuueckue KoneOaHus 6 - 12 20 IToxroroska K jiek- Cobecenoanue, Koncnexkr
paBJ'II/I‘lHBIX CUCTEM UM, CO6eC€I[OBaHHIO, TeCTHpOBaHI/Ie ﬂeKHI/Iﬁ
TECTUPOBAHMIO, B Moodle
BBIIIOJIHCHHUEC BaHaHI/II\/'I
JUIA CaMOCTOSITEILHOU
pabotsr. 6.1.1: C.144-
184,191-195; 6.1.2:
C.5-92; 6.1.4: C.44-86.
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MnaHupyemble

Bunsbi yueoHoii padoThI

KonrakTHast

KOHTpO/Mpyembie = HaumenoBanue | Peanuszanus | HammenoBan
) pesynbTaThl padora S MCII0JIb3YeMBIX B paMKax ne
[
2 AKTHUBHBIX U npaKTuyec- pa3paboTaH-
OCBOEHWA: g Q g2 9 HHTEPAKTUB- KOH HOT'0
HaunMeHoBaHue TeM < E 9 > 9| 2 E 5y Bup CPC
koaYK;OMK; MK = 25 38 5§ d HBIX MOATOTOBKH | JIEKTPOHHOT
= E 2 g & S & o0pa3oBaTteJb- (Tpynoem- 0 Kypca
=
M UHAMKaTOPbI g & é % = E > HBIX KOCTb B (TpynoemMKocT
S ) .
AOCTUNKEHUA = S 8 é’: E S TEeXHOJI0Tuii yacax) b B Yacax)
. ]
KomneTeHUUU o
[MK-1:1ITK-1.1 2 - 4 20 [Moxroroska k nex- | CobecenoBanue, Koncrexr
VIIK-1.2;WTIK 1.3 UM, COOCCEIOBAHNIO, | TeCTHPOBAHUE NeKImit
TCCTUPOBAHMUIO, M Ood Ie
[IK-2: UTIK-2.1 . | B
Tema 3. Yaap. Teopust coynapenus. BBITIOJTHEHUE 3aJIaHuH
UIIK-2.2; UTIK 2.3 IUISL CAMOCTOSITEIBHON
pabotsr 6.1.1: C.187-
191. 6.1.2: 472-487.
Tema 4. [Iyck u TopMokeHHE 2 - 4 20 IMoaroroeka K Jek- CobecenoBanue, Koncnexr
TUHAMHYECKOH CHCTEMBI MM, COOECEN0BARMIO, | TECTHPOBAHHE eI
TCCTUPOBAHMUIO, B Moodle
BBITIOJTHEHHE 3aJaHUH
JUIsL CAMOCTOSITEIbHON
pabotsr. 6.1.1: C.185-
187; 6.1.4: C. 136-238.
Tema 5. YcTanocTHas IpOYHOCTh 2 - 4 10 Hoﬂrozgglé"geK geg' o Cobecenoanmue, KoHcnekr
HsIM BaHU o
?eCTI/I’pOBaHI/II)é[), ’ | TecTUpoBaHuE JeKLUH
BhInonHenue 3agauuit | B Moodle
JUIsL CAaMOCTOSITEIbHON
pabotsr. 6.1.1: C.127-
130;
6.1.2: C.499-520.
PacuerHo-rpaduueckas padora (PI'P) - - - 22 3amura PI'P
NUTOI'O no aucrumnianHe 17 - 34 122
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5 TEKYIIUH KOHTPOJIb YCIEBAEMOCTH W ITPOMEXYTOUYHAS
ATTECTAIUA ITO U'TOI'AM OCBOEHUA JTUCHUIIJINHBI.

5.1. TunoBble KOHTPOJIbLHbIE 33aJaHUS WM HHbIe MAaTepPHAJIbl, HeO0OXOAUMBbIE [JIsI
OlIEHKH 3HAHUI, YMeHHMI U HABBIKOB U (WJIH) ONBITA IEATEIbHOCTH
IIpumepsbl 3a1aHUl K IPAKTHYECKUM 3aHATHAM

3ananme Nel. Onpenesienne JuamMeTpa U yIJIMHHEHUS CTEPKHA NPHU IBUKEHUH BBEPX €
yCKOpeHueM

Kpyrublii cransHoi crepskens aauHoi L ¢ qeyms rpysamu (G1, G2) mBmxercs paBHOyCKO-
penno BBepx (cM. puc. A) . Crepxkenb Ipoxoaut 3a Bpems U myts S.

OmnpenenuTb HEOOXOAUMYIO IIJIOIIAIh CEUYCHUS CTEPIKHS, ero AuaMeTp d ¥ TuHAMHUYECKOe
ymmHeHue AL. McxonHble 1aHHbIC TPUBEICHBI B Ta0IUIIE A.

Tabnuna A
Bapuant L, M Ly, M G, H G, H |t c. S, M P, E'10'6,
kr/ M° | MIIa

1. 2 1.5 1200 800 1 3,0 7900 2,0

2. 2.4 2.0 1400 900 15 3,5 7850 1,96

3. 2.8 2.2 1600 950 1,8 3,8 7900 1,99

4. 3.2 2.7 1800 1000 2,0 3,7 7850 2,0

S. 3.6 3.1 1850 1200 2,2 3,6 7900 1,96

6. 3.8 3.2 2000 1400 2,4 4,2 7850 1,99

7. 4.0 3.0 2200 1600 2,6 4,0 7900 2,0

8. 4.2 3.1 2400 1800 2,8 4,3 7850 1,96

9. 4.3 4.1 2600 1850 3,0 4,4 7900 1,99

10. 4.4 3.6 2700 2000 2,7 3,0 7850 2,0

11. 4.5 4.0 2800 2200 2,4 3,2 7900 1,96

12. 4.8 4.2 3000 2400 2,5 2,7 7850 1,99
IIpumeuanue: [lomyckaemble HanpspkeHUs: 4€THBIE BapuaHThl [6] = 140 MIla, HeuéTHble
BapuaHThl [c] = 136 MIla.

G | |

Pucynok A
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3ananme Ne2. OnpenesieHre HANPSAKEHUI U epeMelleHUid B 0aJIke, IBHAKYIIEHCA ©
YCKOpeHHeM BBepX

Nmeetcs cranbHas Oanka cedenueM bxh , ycranosnennas ua matdopme. [Tnardopma
JBUKETCS BBEPX € yCKOpeHueM a. OmnpenenuTh HApsHKEHUS U IIepeMELLEHUs B Touke A Oanku
npu e€ ctatnueckoM (a = 0) U fuHaMu4ecKkoM Harpy>keHuu. I[IpoBepuTh MpoyHOCTH OANIKH.
Hcxonnwie nannbpie mpuBeaeHb! B Tabmuie b. PacueTHas cxema 6anku npuBeneHa Ha puc.b.

Tabmauua b
BapuanT P,H LM [Li,m| bywm h, M a, m/c?
1. 3600 0,5 0,24 0,03 0,09 5,6
2. 2000 0,4 0,15 | 0,04 0,08 6
3. 3000 0,6 0,2 0,04 0,10 7
4, 3000 0,8 0,3 0,05 0,08 6
5. 3200 0,8 0,45 |0,04 0,12 9,81
0. 3600 1,0 0,3 0,06 0,08 7,5
7. 4000 1,0 0,4 0,06 0,12 6,5
8. 5000 0,6 0,36 | 0,05 0,14 7
0. 6000 0,6 0,2 0,06 0,15 10
10. 3800 0,7 0,3 0,04 0,12 6,5
11. 5400 0,8 0,25 | 0,06 0,08 8
12. 6200 0,4 0,15 |0,04 0,09 7,5
[Ipumeuanue: J{ns Beex Bapuanto  E = 2-10°MlIla; [o] = 140 MI]a.
Jlyist onipeiesieHrs epeMeneHUi HCIToIb30BaTh crtocod Bepemaruna.

P P

"R A

ERAE
L 241 L

Pucynok b
3apnanue Ne3 Pacuér yriioBoii 4acToThbl COOCTBEHHBIX KOJIEOAHNI KOHCOJIbHOM 0AJIKH ¢
MPOMEKYTOYHOM Onopou

NmeeTcs kOHCOMBbHAS OaNKa JIHMHOM L ¢ 0THOM MPOMEKYTOYHOH oropoii Ha paccTosHuH |
ot 3anenku. Ha xoHre 6anku pa3merieH rpy3 maccoit M. Ceuenne Ganku nmocrostHHoe bxb.
Matepunan 6ank - cTanb. MoIyib IpOIONBHON yIPYrocTH MaTeprana 6anku £= 2-10 ° MITa.
HaiiTi yriioByo 4acToTy o, COOCTBEHHBIX KOJeOaHUMN OANKU ¢ MPOMEKYTOUHOM OMOPOH,
MOCTPOUTH I'PaHK 3aBUCHIMOCTH (Do OT TIOJIOKEHHS IIPOMEKYTOYHOH OmopsI | 1o mectu Toukam.
Wcxonnple nanHbie IpuBEIeHH B Tabnuie B.

Tabmuma B
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Bapuant | M, ke L, m b, m l, m [Tpumeuanue
1 120 3,0 0,05 0
120 3,0 0,05 0,3
120 3,0 0,05 0,6
120 3,0 0,05 0,9
120 3,0 0,05 1,2
120 3,0 0,05 15
2 150 3,2 0,072 0
150 3,2 0,072 0,4
150 3,2 0,072 0,8
150 3,2 0,072 1,2
150 3,2 0,072 1,6
150 3,2 0,072 2,0
3 135 2,8 0,06 0
135 2,8 0,06 0,25
135 2,8 0,06 0,5
135 2,8 0,06 0,75
135 2,8 0,06 1,0
135 2,8 0,06 1,25
W npyrue BapuaHThI

C(bOpMYHI/IpOBaTB BBIBO/JI O BJIMAHHMH ITOJIOKCHHA HpOMe)KYTOqHOﬁ OIIOPHBI HA YIJIOBYHO

9acTOTy COOCTBEHHBIX KOJICOAHUH Mo,

3aganue Ne4 YjpapHoe geiicTBHe HATPY3KH

Ha BepTHuKanbHBIN CTaTbHON OpyC BBICOTOH A MOCTOSHHOTO MPSIMOYTOJIBHOTO cedeHust B xC,
¢ BeicoThl H(M) mamaet temo Becom G (H).  Ompeaenuts ko3hunmeHT tuHaMuaHocTH. Haitu
nedopManuy 1 HaNpsDKEHUS B CTaTUKE U JUHAMUKE (0T yaapa). [locTpouTs 3Mropsl HApsKEHUH |
nepeMelleHus cedeHnit Opyca OT yAapHOro JAeHCTBHsI Harpy3Ku. McXoHble JaHHbIE TPUBEICHBI B

tabmuue I'.
Tabmuna I’
Bapu- | Bec rema, | Bricora PasMepsl, M
aut | G (H). naJieHus, [Mpumeuanue
H(m) A B C

1. | 500 1,2 0,8 0,14 0,12
2. | 600 1,4 1,0 0,18 0,14
3. 700 15 1,2 0,2 0,18
4. 800 1,6 1,4 0,22 0,2

5. 900 1,4 0,9 0,24 0,2

6. |1000 1,2 0,8 0,26 0,22
7. 1200 1,0 1,0 0,26 0,24
8. 1300 0,8 0,9 0,28 0,24
9. 1400 1,2 1,0 0,3 0,26
10. | 1500 1,2 0,8 0,32 0,3

11. | 400 1,2 0,8 0,14 0,12
12. | 500 14 1,0 0,18 0,14

Ipumeuanue: IIpUHST MOIYIb IPOOIBHOI yrpyroctr cramn £ = 2-10° MITa.
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3ananue NeS [lyck u TopMoOKeHHE MEXaHU3MA

HMeercsa MeXaHU3M, COCTOAIUN U3 TPEX KOJIEC HA ABYX Banax. Marepuan yacreu

MEXaHu3Ma — CTajb. Ol'[peI[eJ'II/ITB KaKyr0 MOIIIHOCTb HCO6XOI[I/IMO IIOABCCTH, YTOOBI pa3orHaTb

poTOp MexaHMu3Ma ¢ HadanbHOU ckopoctu Ni= 0 1o ckopoctu Bpamenus: N ( 06/mun). lannbie

JUTs pacueTa npuBeaeHbI B Taduie /. Cxema MexaHu3ma npuBezcHa Ha puc. B.

Ta6nmma J]
Bapu- |R;.Mm R, M R;..M B, M B, M [N t, t.,
aHT ob/MuH |cek. |cek.
1. 0,3 0,14 0,5 0,062 0,08 | 1200 | 45 80
2. 0,32 0,16 0,6 0,064 0,085 | 1100 | 45 90
3. 0,36 0,18 0,72 0,066 0,086 | 1000 | 50 90
4. 0,4 0,16 0,74 0,072 0,090 | 960 50 90
5. 0,42 0,18 0,76 0,072 0,092 | 920 55 90
6. 0,46 0,20 0,78 0,072 0,094 | 880 55 | 100
7. 0,5 0,20 0,80 0,074 0,10 840 58 | 100
8. 0,52 0,22 0,80 0,062 0,08 820 58 | 100
9. 0,54 0,20 0,76 0,062 0,084 | 800 44 90
10. 0,56 0,24 0,84 00,64 0,08 750 45 90
11. 0,58 0,24 0,86 0,062 0,082 | 720 46 90
12. 0,60 0,26 0,86 0,072 0,09 700 42 90
[Tpumeuanune: Maccoii BaJloB IpeHeOpeUb. ty- BpeMs pa3roHa MEXaHU3Ma; &t - BpeMs
TOPMOYKCHHSI MEXaHHU3Ma.

B:

R

R:

B B

Pucynok B
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3ananme Ha PI'P no mucuumiude b1.B.O/l.1 «CnenuanbHble IJIaBbl IMHAMHUKHA U IPOYHOCTH
TEXHOJIOTHYECKOr0 000pPyA0BAHUSD)

Tema paboTsl: «Pacuer TOMMHBI CTEHKH KOPITyca HACAA0YHON KOJIOHHBI»

Pacyery u nocnenyroen MpoBepKe NOMIEKUAT KOPILYC KOJIOHHBI.. PacyeT BBIIOIHUTD AJIs
pabouux ycnoBuid U U THIpOUCTIBITaHui. [IpoOHOE aBieHue UIst THAPOUCTIBITAHUIN ONIPEeIsATh
no 'OCT 34347-2017.

Pacuer BBITOTHUTH € y4eTOM pabouuX yCIOBHNA U TUAPOUCTIBITAHUNA UCXOIS U3 YCIOBUI
IIPOYHOCTH U YCTOWYUBOCTH.

Kononna npenna3navena 1 pekTuduKanuu OuHapHoi cmecu 6eH3on-toyoll. [Iporecce
IIPOBOJIAT IO HEOOJIBLINM PA3PKEHUEM.

[To 3amaHHBIM pa3mMepaM pa3paboTaTh HACAJAOUYHYIO KOJOHHY C IIETbHOCBAPHBIM KOPITYCOM,
BBIIIOJIHUTH PacyeT KopIryca.

OcHoBHBIE TapaMeTphl pazpabaTbIBacMON KOJIOHHBI ITpUBEACHBI B Tabnuie E.

Tabmuua E
Bapuant D HH Poer |t d1 d2 d3 d4 d5 Dn Hon Tun
HaCaJKH
1 1000 | 5 0,07 | 80 |50 100 | 40 50 80 400 | 1600 | 1/35
2 1000 | 6 0,09 |89 |50 100 | 40 50 80 400 | 1600 | 5/25
3 1200 | 5 0,08 |85 |65 125 | 50 65 100 | 400 | 1600 | 6/50
4 1200 | 6 0,06 |75 |65 125 | 50 65 100 | 400 | 1600 | 2/25
5 1400 | 4,6 0,07 |80 |80 150 | 65 80 125 | 400 | 1600 | 6/50
6 1400 | 5,2 0,08 |85 |80 150 | 65 80 125 | 400 | 1600 | 4/35
7 1600 | 5,6 0,07 |81 |100 | 200 |80 100 | 150 | 450 | 1800 | 4/50
8 1600 | 6,2 0,06 |76 |100 | 200 |80 100 | 150 | 450 | 1800 | 3/50
9 1800 | 5,4 0,06 |75 |125 | 250 |100 | 125 | 200 | 450 | 1800 | 3/60
10 1800 | 4,8 0,07 |82 | 125 | 250 |100 | 125 |200 | 450 | 1800 | 3/50
11 2000 | 7 0,08 |85 |150 | 300 |125 | 150 | 250 |500 | 2000 |1/50
12 2000 |6 0,06 |76 |150 | 300 |125 | 150 | 250 |500 | 2000 |6/50

IIpumeuyanusi: D — BHyTpeHHUI TuamMeTp KOJIOHHBI, MM; Hy- 00I1ast BbICOTa CIIOEB HACA/IKH, M;
Pocr — ocTaTouHoe naBienue npu padbore koaoHHbl, MIla; t — Temneparypa B KOJIOHHE, OC; di-
JAMAMETP LITYyLepa MOJa4Yy MUTAHUsI, MM; O2- THaMeTp BEpXHEro MITyIepa BbIBOIA MApOB, MM; U3-
JAMaMeTp MITylepa moaa4yn GJerMel Ha opolieHue, MM; ds- THaMEeTp HUIKHETO MITyIepa BBIBOIA
Ky0OOBOro ocrarka, MM; Os- qrameTp mTynepa BBoja nmapos B KyOoBoii uactu, Mm; Dy~ auamerp
JoKa, MM; Hon — BbICOTa onopbl, MM; TUI HacaJKku — TUI Hacaaku / pazmep, MM (1 —
KepaMuieckue Komabla Pamura; 2 — cranbHble kosbla Pammra; 3 — kepamuueckue konbua [amns; 4
— ctanbHbIe Kojbla [lams; 5 - kepamuyeckue cenma bepis; 6 — kepamuyeckue ceja
«MHTanmokey)
Arnmapat ycTaHOBJIEH BHYTpPHU 3/1aHus (He Ha OTKPBITOH 1utoniake). KonnyecTBo 10K0B
OIPENIENIUTh CAMOCTOATENBHO.. JIHuIa — srmunTryeckue. I1o yciaoBusM paboThl KOJIOHHBI B HEl
pu padboTe MOJAECPKUBAIOT pa3psKEHHE - C OCTATOYHBIM JaBJIeHUEM Pocr.

[IpuHATH BBICOTY HacaJIKH B UCUEPIIBIBAIOLIEH YaCTH PaBHOM BBICOTE HACAJAKHU B
YKPEIUISAOIIEH YacTH.

YcrpoiicTBa BBoJa nutanus u ¢uiermsl — rapenku TCH-3. HeusBecTHble pazmepsl
MPUHUMATh KOHCTPYKTHUBHO.
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Ilepeyenb BonpocoB k 3k3ameny B 1 cemectpe no rucuunianie b1.B.O/l.1 «CneunajabHble
IJaBbl JMHAMUKHU U MPOYHOCTH TEXHOJOTHYECKOro 000py/10BaAHU S

1. Texnonoruueckoe o0opyaoBanue. TeXHOTOTHIECKNE MALTHHBI U TEXHOJIOTHYECKUE aIapaThl.

2. OcHOBHBIE TPEOOBaHUS, IPEIBSBIIEMbIE K KOHCTPYKIHUSAM TEXHOJIOTHYECKOTO 000PyJOBAHNSI.

3. Ompenienienue Harpy30K U HAMPSHKEHUH MPH CTAaTHYECKOM Harpy>KeHUH OallOuHBIX
KOHCTPYKLIHH.

4. OnpeneneHue Harpy30K U HaIPsKEHUH NPU CTATUYECKOM Harpy>KEHUHU OCHOBHBIX TUIIOB
000JI0YKOBBIX KOHCTPYKIIUH.

5. Pacuer TONIIMHBI CTEHKHU U ITPOBEPKA IPOYHOCTU TUIIOBBIX 000JI0UEK BPALICHUS
(UMIMHIPUYECKUX, KOHUYECKUX, CPEPUIECKUX, MITUITUIECKUX ), HATPYKEHHBIX JTaBICHUEM.

6. Pacuet TONMIMHBI CTEHKH TUIOBBIX 000704eK (LIMIIMHAPUIECKUX, KOHUYECKHX, CHEepHUECKUX,
AIUTUNTUYECKUX ) C TIO3UIUHI YCTOHYUBOCTH (POPMBI.

7. [IpoBepka mpOYHOCTH COCYOB M anmaparoB ¢ ucnoyibzoBanueM mporpammel «[TACCATY.

8. OcHOBHBIE 337]a4H IMHAMUYECKOTO pacuéTa MaIlnH.

9. IlonsTue nuHaMuUeckoe HarpyxeHue. OnpenesaeHre Harpy30K U HanpsHKeHU pu
JMHAMUYECKOM Harpy>keHu# KoHCTpyKuuid. [Ipuanun Janam6epa. Ko punuenT tnHaMUIHOCTH.

10. Onpenenenue Harpy30K U HapsLKEHUN IPU JUHAMUYECKOM HAarpyXeHUH 0al0dHbIX
KOHCTPYKLIHH.

11. OcHoBHBIE TOHATHUS TeopuH Konebanmit. Konebanus u Bubpanun. Knaccupukarms
MEXAHUYECKUX KOJIEOATEIbHBIX CUCTEM.

12. CBoGoanbIe KoneOanus. 3aTyxaHue cBOOOIHBIX KojeOanuit. Koaddunment
nemrepupoBanus. Jlorapupmudeckuii 1eKPeMEHT KoJIeOaHUA.

13. CBoOoHBIE KOJICOAHUS TUHCHHON OJTHOMACCOBOM cUCTeMBL. Metoa pacuéra moPernero.

14. CBoOoaHbIe KONIEOAHUS JTMHEIHOM OJJHOMACCOBOM cucTeMbl. MeTos pacuéra mmo JloHkepiu.

15. Crioco6s1 Bo30OyxkaeHMs KoeOanuii. BubpoBo3OyauTenu: MexaHuueckue, THAPABINIECKHE,
[THEBMaTUYECKHE, FEKTPOMArHUTHbIE, UHEPLIMOHHBIE (KOHCTPYKIUH).

16. Beinyxnennble konebanus. KoapounueHnt nuaamuueckoro ycuiaeHus (koahduuneHt
JUHAMHYHOCTH). AMIUIUTYTHO-4aCTOTHAs XapaKTepUCTHKA.

17. BeinyxeHHble koneOaHus. PezoHanc. AMIUIMTYJHO-4aCTOTHAs XapaKTepUCTUKA ITPU
HAJIMYUU BA3KOTO COMPOTUBIICHUS.

18. Pacuér BasioBMaiuH ¢ yuétom BUOpocTOKOCTH. Basel xkecTkue u rudkue.

19.Cuctembl ¢ HECKOJIBKUMH CTETICHSIMH ¢cBO001bI. CBOOOTHBIC KOJIeOaHuss. Dopmbl KoreOaHui.
OpToroHanbHOCTh COOCTBEHHBIX (popM. M3rubHbIe KonebaHus Baa.

20. CucTtembl ¢ HECKOIBLKUMU CTETIEHSIMU CBOOOIbI. BeIHYKeHHbIe KoteOanus. Pa3noxenne
pelIeHus o COOCTBEHHBIM (popMaM. AHTUPE30HAHC.

21. Cuctemsl ¢ pactipeneneHHbIMU TapameTpamu. KonebaHust cTepikHEH ¢ pacnpeneIeHHBIMU
napaMeTpami.

22. Y nap. Teopus coynapenus ['epua.

23. Ypap. . YOpoueHHble METObI pacyeTa yIapHbIX CUCTEM

24. Y napHoe Harpy>XeHue JBYyXMacCOBOUW CUCTEMBI.

25. Bubpouzonauusa. Haznauenne Bubpouzomsiunu. Koapounuent sdpdexruBHocTn
BUOPALIMOHHON 3aIUTHI.
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26. Bubpowuzomsius. AkTuBHas BUOpousossnus. Biusiaue BuOpamnuii Ha yenoBeka.

27. Ilyck ¥ TOpMOKEHUE IBYXMAaCCOBOM JMHAMUYECKOMN cucTteMbl. PacueT BpeMeHu mycka —
OCTaHOBKHU U HEOOXOAMMON MOIITHOCTBH.

28 YcranoctHas mpoyHOCTh. [IoHATHE 00 ycTamocTHOM pa3pymieHuH. LIUKIbl HanpsKeHUH.

29. YcranoctHas npo4yHocTh. OnpeesieHne npeenna BbIHOCIMBOCTH MaTepuaia. BinusHue
pa3anyYHbIX (DAKTOPOB HA €0 BEIMYUHY

30. PacueT Bajia MalvHbI C Y4ETOM YCTAJIOCTHOM MPOYHOCTH.

5.2. Onucanue nokasarejed U KpUTepHeB KOHTPOJISA YCIIEeBAEMOCTH, ONMCAHUE KA

OlLleHHUBAHUS

Jjig OlleHKU 3HAHU, YMEHH, HaBBIKOB M POPMHUPOBAHUS KOMIIETEHLIUH 0 TUCIUIUINHE

MPUMEHSIETCS OITbHO-PEUTHHTOBAs CHCTEMa KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH O0yUaIOITUXCS
OYHOU (POPMBI U TPAAUIIMOHHAS CHCTEMa KOHTPOJISI U OIICHKHU YCIIEBAEMOCTH OOYJArOIIUXCS
3209HOH (hopMbl. OCHOBHBIC TpeOOBaHMS 0ATEHO-PEHTHHTOBOM CHCTEMBI 110 TUCIUTUIMHE U IIKaJIa
OIICHUBAHUS MPUBEICHBI B Tabnuax 7 u 8.

Tabnumna 7
TpeGoBanus 6a/IbHO-PEHTHHIOBOM CHCTEMBbI IO IMCHHUILIHHE
Makc. | MakcuManbHbIe Oallibl 32 TpadHusre

B 5 KomruectBo | Gayn | momsuy paGotsr OaIbI
UJIbI paboT [TOBHIOB
pa6 OT 1 2 3 4 5 3a HapyIleHHe CPOKOB

clauu

IMocemenne nexuii | JIK-17; I13- 25,5

U IIPaKTUYECKUX 34

3aHATAN 0,5 6at/gac.

Brimonuenue 5 27,5 55 |55 |55 |55 |55 |2
MPAKTHIECKUX

pacu€THbIX paboT

Brmonaenne 1 20 20 3
pac4€THO-

rpaguveckoi

paboThI

TectupoBanue 3 27 9 9 9

Hrtoro, Gamnos 100

Cucrema nepeBo/ia peTHHTra CTYACHTA B 9K3aMEHAIIMOHHYIO OIEHKY:

- «OtnnyHO» - 86-100 % GamnoB (0T MAKCUMAIbLHO BO3MOKHOTO)

- «Xopormo» - 73-85 % 6ayoB (0T MaKCHMAJIBHO BO3MOKHOTO)

- «Y IOBIETBOPUTENBHO» - 55-72 % Ganmna (0T MaKCUMaJIbHO BO3MOKHOTO)
O0s13aTeNbHOE YCIIOBHE JIOITYyCKa K 9K3aMEHY M IPUMEHEHUS TSI POPMHUPOBAHUS
sK3aMeHannoHHo# otneHku (mo BPC):
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BBITIOJIHEHHE U CJlaya BCEX MPAKTHYECKUX pacuETHBIX padot, PI'P, TecTos,

22



Kpl/ITepl/II/l OLCHUBAHUA pe3yjabTaTa Oﬁy‘leﬂl/lﬂ no JTMCIUIIVIMHE U IIKAJIAa OHCHUBAHUSA

Tabmuna 8

Koa u HanMeHOBaHHUe
KOMIIeTeHIIHH

Kputepun onennBannsi pe3yJibTaToB 00y4eHUs!

Kox m HauMeHOBaHue
HHIUKATOPA T0CTHKEH NS
KOMIIeTeHINH

OneHka

«HEYIOBJIECTBOPUTECIbHO»

/ «He 3aU4TeHO0»
0-54%
0T Max peidTHHIOBOM
OLIEHKHM KOHTPOJIS

Ouenka Ouenka
«Y/AOBJIETBOPHUTEIBbHO» / «xopouo» /
«32a4TEHO» «324TEHO»
55-70% 71-85%
0T Max peidTHHIOBOM 0T max
OLIEHKM KOHTPOJIS PedTHHIOBOM

OLCHKH KOHTPOJIA

Ouenka
«OTJIHYHOY /
«3aUYTEHO»
86-100%
0T Max peiiTUHIOBOM
OlL[EHKH KOHTPOJISA

I1K-1. Cnocoben
obecrieunBaTh0E30MaCHY 0
u 3¢ dexTuBHYIO paboty
o0opymoBaHus,
OPraHU30BHIBATH
pPEMOHTHBIE pabOTHI U
PEKOHCTPYKIIHUIO

WIIK-1.1. OcymectBiusier

KOHTPOJb 33  IPaBHJIBHOCTHIO
9KCIUTyaTalluK HPUMEHSIEMOT0
XHMHYECKOTO u
HE(PTEXHUMHUIECKOTO

000pyIOBaHHsA, €ro HaJAeKHOMH,

OecrniepeboifHoll u Oe3aBapuitHOM
paboTsl.

WUIIK-1.2. IIposepsier
TEXHUYECKOE COCTOSIHUE U
OCTaTOYHBIN pecypc
000pyIOBaHHS C YIETOM
MoKa3arelieil HaIeXKHOCTH U
MIPOYHOCTH.

HUIIK-1.3 Opranuzyer u
KOHTPOJIMPYET MPOBEACHHE
PEBH3UH, TUATHOCTUPOBAHMUS,
TEXHHUYECKOTO
OCBUJICTEILCTBOBAHUS 1
PEMOHTHEIX PaboT 110
BOCCTAHOBJICHHUIO
paborocmocobHOCTH
TEXHOJIOTHYECKOTO
000opyIoBaHUs

W3noxxenne yueOHOTO
MaTepuaia OGeccUCTeMHOE,
HETIOTHOE, He 3HaeT
TEOPETUYECKUX OCHOB
MPOYHOCTHU, HE MOXKET
UCIIONB30BATh UX B paMKax

IIOCTaBJICHHBIX ueneifl H 3a1a4,

YTO MPEHATCTBYET YCBOCHUIO
TMOCICAYmEro MaTepuaia.

®parMeHTapHbIE, 3HaeT MaTepual Ha

TOBEPXHOCTHBIC 3HAHUS 1O JA0CTAaTOYHO XOpOoIIeEM
TCOPETUYCCKHUM OCHOBaAM YPOBHE; NPEACTABJIACT
JAUHAMHWKHU U IIPOIHOCTU
3JICMCHTOB 060py,Z[OBaHI/IiI.
HznoxeHune MOJYYCHHBIX
3HAHHUK HCIIOJIHOC, OJHAKO

9TO HC MPCHATCTBYCT

OCHOBHEIE 3a/1a4H B
paMKax MmoCTaHOBKU
meneii u BeIoopa
ONTHMAIBHBIX
CI1oco00B Ux
YCBOGHHIO MOCIIEAYIOIIETO
Marepuana. [lonyckarorcs

JOCTHIKCHUA.

OTJIENIbHBIE CYIIECTBEHHBIE
OIMOKH, UCTIPABIIsEMBIE C
MOMOMIBIO TIPETIoJaBaTeNs.
NmetoTcs 3aTpyJHEHUS IpU
(hopMyJTMpPOBaHUN OCHOBHBIX
MOJIOKEHUHN U IIPU UX
HMPUMEHEHUN.

Hmeet riny6okue 3HAHUS
BCEro Marepuaia
CTPYKTYPBI JUCLIUIUINHBL;
MTOJTHOCTHIO OCBOMIT
JMEKIMOHHBIN KypC U
PEKOMEHAYEeMYI0 YUeOHYTO
JTUTEPATypy; U3IOKCHHE
MOy YCHHBIX 3HAHUH
MOJIHOE, CUCTEMHOE;
JOIMYCKAOTCAd CIUHUYHBIC
OIITMOKH, CAMOCTOSITEIIbHO
HCIIpaBIIsIEMBIE TIPU
cobeceT0OBaHHH.
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TIK-2. CnocobeH k
pa3paboTKe MPOCKTHBIX
peuleHuH,
KOHCTPYKTOPCKOI,
TEXHOJIOTHYECKOA,
TEXHUYECKOU
JIOKyMEHTAINH B
XUMHAYECKOM
MAIHHOCTPOCHHU

UIIK-2.1. TlpoBoaut  aHamm3
HCXOJTHBIX JTAHHBIX ULt
pa3paboTKu TIPOEKTHBIX
pelieHui.

WUIIK-2.2. Y4acTtByer B
BBITIOJIHCHUH KOMILIEKCa
TIPOEKTHBIX pabot c

HCIOJIb30BAHUEM COBPEMCHHBIX
CUCTEM AaBTOMATHU3UPOBAHHOI'O

MIPOEKTUPOBAHUS c
MPUMEHEHHEM  JCHCTBYIOMINUX
HOPM TEXHOJIOTHYECKOT0
MPOCKTUPOBAHHSI.

UIIK-2.3. ®dopmupyer
KOMIUIEKT  KOHCTPYKTOPCKO,
TEXHOJIOTHICCKOM Hu

TEXHUYECKOW JTOKYMEHTAINU IO
MIPOEKTUPYEMBIM 00BEKTaM.

He moxer BecTH aHanus
WCXOJIHBIX TAHHBIX IJIS
pa3pabOTKU MPOCKTHBIX
PELICHUN.

U3znoxenue yueOHOTO
Marepuana 0eccHCTeMHoe,
HETIOJIHOE, HE 3HAET OCHOB
pa3pabOTKU MPOEKTHBIX
peLIeHNnH, KOHCTPYKTOPCKOA,
TEXHOJIOTHUECKOM,
TEXHHYECKOH JOKYMCHTAIIUN B
XHUMHYECKOM
MAaIIMHOCTPOCHHH.

®parMeHTapHEIE,
MOBEPXHOCTHBIC 3HAHUSA
OCHOB Pa3padoTKH
MPOEKTHBIX PELICHUH,
KOHCTPYKTOPCKOH,
TEXHOJIOTHUECKOH,
TEXHHUYECKOH JOKYMEHTANU
B XUMHIECKOM
MAaIIMHOCTPOCHHH.
MoxeT BecTu aHaIn3
WCXOJHBIX JaHHBIX IJIS
pa3pabOTKH MPOEKTHBIX
pELICHUH, HO JOIIyCKaeT
cepbe3HbIe OIINOKH.

3HaeT MaTepuan Ha
JIOCTAaTOYHO XOPOIIEeM
YpPOBHE; PECTABISICT
OCHOBHBIE 3a7]a4H B
paMKax MOCTAaHOBKU
Lesnei u BeIbopa
OIITHUMAaIbHBIX
CIoco00B ux
IOCTHIKEHUSI. MOXKeT
BECTH aHAIIN3
HMCXOHBIX JAHHBIX IS
pa3pabOTKK MPOESKTHBIX
peuIeHU.

Hmeer rnyOokue 3HaHUS
BCEro Marepuana
CTPYKTYPBI TUCIUIUIUHBL
MOJTHOCTBIO OCBOMII
JIEKIIMOHHBIN KypC U
PEKOMEHIyeMYI0 yueOHYIO
TIUTEPaTypy; U3JIOKCHUE
[I0JIy4E€HHBIX 3HaHUU
MIOJTHOE, CHCTEMHOE.
MokeT BECTH aHau3 U
(hOopMHPOBATH HCXOTHEIC
JTaHHBIC JUIS pa3paboTKu
IIPOEKTHBIX PELLEHUM.
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Tabnuma 9

Kpurepumn oneHuBaHus

Ouenka Kpurepum oneHuBaHus

OIICHKY «OTJIMYHOY 3aCITY)KUBACT 00YYArOIIUICS, OCBOUBIINY 3HAHUS, YMCHUS,

Bricokuii ypoBeHB «5» | KOMIIETEHINH U TEOPETUIECKHI MaTepran 6e3 mpo0OesioB; BEITIOTHUBIINI BCE
(OTAIYHO) - 3aYTEHO 3a/laHus, MPETYCMOTPEHHBIE YUeOHBIM INTAHOM Ha BBICOKOM Ka4eCTBEHHOM

YPOBHE; PAaKTUYCCKHE HABBIKH MPO()ECCHOHATHLHOTO IPUMEHEHHSI OCBOCHHBIX

3HAHUU COPMHUPOBAHEI.

OIIEHKY «XOPOIIIO» 3aCITy>KHBAET 00YUArOIINNCS, TPAKTHIECKH MOITHOCTHIO

OCBOMBIIIHMH 3HAHUS, YMEHUS, KOMIIETCHIINY ¥ TEOPETUIECKUN MaTepHall,

y4eOHbIC 3aJaHUS HE OICHCHBI MAKCUMAJIbHBIM YHCIIOM 0aJUIOB, B OCHOBHOM

c(hopMHUPOBaI MPAKTHYECKHE HABBIKH.

OIIEHKY «YJOBJIETBOPHUTEIHHOY 3aCITYKUBAET 00YIAIOUTHIICS, YACTUIHO C

po0esiaMu OCBOMBIIINN 3HAHUS, YMCHHS, KOMIICTCHIIUY U TCOPSTHYCCKUI

MaTepuaj, MHOTUE YUeOHbIC 3aaHus TM00 HE BIMOIHUI, TM00 OHU OICHEHBI

YUCIIOM OaJIJIOB OJIM3KUM K MHHAMAJTBHOMY, HEKOTOPBIE ITPAKTHIECKHE

HaBbIKU HE C(hOPMHUPOBAHBL

MuHUMAaIIEHBIA YPOBCHD | OICHKY «HEYIOBICTBOPUTEIBHOY 3aCIyKUBACT O0YYArOIIUNACS, HE OCBOUBIIIHIMA

Cpennuii ypoBeHb «4»
(xoporto) - 3a4TEHO

IToporoBslii ypoBeHB «3»
(YIOBIIETBOPUTENHHO) -
3a4TE€HO

«2» (HEeyJOBIETBOPH- 3HaHUsI, yMEHHsI, KOMIIETCHIIUN U TEOPETHUECKUI MaTepual, y4eOHbIe 3aJaHus
TEJIBHO) — HE BBIIOJHWI, IPAKTHYECKHE HABBIKM HE CPOPMUPOBAHBI.
HE 3a4TECHO

6. YYEBHO-METOJANWYECKOE OBECINEYEHHUE JUCHUITJIMHbI

6.1. YueOHasi imTeparypa

6.1.1 MamMHbI 4 anNapaThbl XHMUYECKHUX MPOU3BOACTB: YueOHUK /11t By30B/A.C. TumoHuH,
b.I'.bangun, B.f.bopmes,FO.U.I'yceB [u ap.]/ mox o6m. pen.A.C. Tumonuna.- Kanyra:
NznarensctBo «Hoochepar, 2014.- 856 c.

6.1.2 ConpoTruBjieHHe MaTepuanoB: ydeOHUK g By30B / A.B.Anekcanapos, B.J[.IToramnos,
B.IT1.lepxxaBuHn / [lox pea. A.B.Anekcannposa. — M.: Beicui. mkozna, 2003. — 560 c.

6.1.3 bunepman B.JI. Teopust MexaHW4YeCKHX KOJIeOaHUH: yueOHUK Uit By30B. — M.: Bricul. mkona,
1980. — 408 c.

6.1.4 KoncTpynpoBanue # pacyéT MallMH XHMHYECKHUX MPOU3BOJACTB: YUYCOHUK JUIS
MalMHOCTpouTeNnbHbIX By30B/ [Ton pen. 3.3.Konbmana — BanoBa. — M.: MamuHoctpoenue, 1985.

bubnuoreunsiit GOHJT yKOMIUIEKTOBAH MEYaTHBIMU W3/aHUSAMU U3 pacuera He menee 0,25
HK3EMIUISIpa KaXKA0T0 M3 M3JAaHUHM, yKa3aHHBIX HMKE Ha KaXJ0Tro OOydarollerocs M3 4ucia JIMLL,
OJIHOBPEMEHHO OCBAaMBAIOIINX COOTBETCTBYIOIIYIO JUCIUIUIUHY (MOIYIb).

6.2. Meroguyeckue yKazaHHus, PEKOMEHAALNH M APyrue MATepHaJIbl K 3aHATHAM
6.2.1 PacyeT KOJIOHHBIX anmnapaToB ¢ nmomomsbio nporpammbl [TACCAT: Mmeron. ykazaHus K
BBINOJIHEHUIO pazzena «lIpouHocTHON pacdeT...uid CTYACHTOB, 00yYarOIIUXCs MO HApaBJIECHUIO
MOJITOTOBKH ... « TeXHOJIOTHUeCKre MalnHbl U 00opyaoBanue» Bcex Gpopm oOyuenus / HI'TY um.
P.E.AnexkceeBa; coct. A.A.Cuasirun. — H.Hosropon, 2013. - 42 c.

6.2.2 U3yueHue KPUTHYECKOIi CKOPOCTH BpallleHHsI BaJIa: METO/. YKa3aHHS K BHITIOJTHEHHIO
nabopar. padotel / HI'TY um. P.E.AnekceeBa; coct. Kocsipe B.M., HBanoB A.A., KyapsiBiieB
H.A.- H.Hosropox, 2009. — 15 c.
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{ MH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUATIAHBI

VY4eOHblIii nmpoiiece Mo AUCUUIIIMHE 00ecrieueH He00X0JMMbIM KOMITJIEKTOM JIUIEH3UOHHOTO U
CBOOOJIHO PACIPOCTPAHSIEMOr0 IMPOTPAMMHOIO OOECIeYeHHUsl, B TOM YHCJIE€ OTEYECTBEHHOTO
MIPOM3BOJICTBA (COCTaB MO AMCUMILTUHE omnpexaenieH B Hactosimed PIIJ] u moanexxur oOHOBIECHUIO
IpY HEOOXOIUMOCTH).

7.1. IlepeyeHb HHGOPMAMOHHBIX CIIPABOYHbBIX CHCTEM
JlucuuniauHa, OTHOCUTCS K Tpynne JUCHMIUIMH, B paMKax KOTOPBIX IIperosaraercs
UCIOJIb30BaHNE NHPOPMAIIMOHHBIX TEXHOJIOTHH KaK BCIOMOTaTeJIbHOTO HHCTPYMEHTA.

WNudopmanoHHbIe TEXHOJIOTHH MPUMCHSIOTCS B CICAYIONIMX HANPAaBICHUSAX: MPU MOATOTOBKE U
o opMIIEHUN IPAKTHYECKHUX padOT, BHIMOIHCHUN 3aJaHUH JIJIS1 CAMOCTOSATEIHLHOU PaboTHI.

Tabmuua 10
IlepeyeHb 31eKTPOHHBIX OUOIHOTEYHBIX CHCTEM

Ne HaumenoBanue 36C Ccpuika k 9bC
1 | KOHCYJIbTaHT CTYICHTA http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | Bupryanbnas kamwkHas nonka HTb HI'TY | http://cdot-nntu.ru/anekTponHas_OubanoTeka
4 | Uadopmanuonnas cucrema "Enqunoe oxuo | http://window.edu.ru/
JocTyna K o0pa3oBareabHbIM pecypcam”

7.2. IlepeyeHb JIMIIEH3MOHHOT0O H CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPAMMHOTO
obecrieyeHusi, B TOM 4YHCJIe OTEYeCTBEHHOr0 NPOM3BOJACTBA, HEOOXOAMMOIO /IS OCBOEHUSI
AUCHHILTAHBI

Tab6mumna 11
IIporpammHoe o0ecnieueHue

Ne | IIporpammHuoe o0ecnieuenue, | [Iporpammuoe odecrneyeHue CBOOOAHOTO
n/n | KCTOJIb3yeMoe B YHHBepPCHTETe Ha | pacnpocTpaHeHus:
JAOTrOBOPHOM OCHOBE

1 Microsoft Windows 10 (moamucka MSDN | Adobe Acrobat Reader
700593597, noanucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIumensus Ne | OpenOffice https://www.openoffice.org/ru/
49487295 ot 19.12.2011)

3 Koncynbrant [Titoc PTC Mathcad Express
https://www.mathcad.com/ru

Ilepeyenn coBpeMeHHBIX NPOdecCHOHANBHBIX 023 JAHHBIX M HHGOPMAIMOHHBIX CIIPABOYHBIX
cucTemM

B tabmume 12 ykazaH mnepedeHb MPOPECCHOHATBHBIX 0a3 JaHHBIX W WH(OPMAIMOHHBIX
CHPABOYHBIX CUCTEM, K KOTOPBIM OoOecrieueH AOCTyM (yIaleHHbBIN TOCTYII).
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/
https://www.mathcad.com/ru

Tabmuma 12
IlepeyeHb coBpeMeHHBIX MPO(PECCHOHATBHBIX 023 TaHHBIX 1 HHPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

e HaumenoBanue npogeccuoHaJIbHOM Hoctyn k pecypcy (yaajaeHHbI J0CTYII €
I /;1 0a3bl JaHHBIX, HHGOPMAIIUOHHO- YKa3aHUeM CChLIKH/I0CTYI U3 JIOKAJIbHOM
CNIPABOYHOM CHCTEMBbI CeTH YHUBEPCHUTETA)
1 2 3

1 basa manHbIX cTaHmapToB M periamenToB | https://www.gost.ru/portal/gost
POCCTAHIAPT /Ihome/standarts
[Tepeuenn npoeCCHOHAIBHBIX  0a3

2 JTAHHBIX u uHpopmanuonnsix | https://cyberpedia.su/21x47¢0.html
CIIPABOYHBIX CUCTEM

3 WuctpymenTsl 1 BeO-pecypebl st BeO- | https://techblog.sdstudio.top/blog/instrumenty-
paspabotku — 100+ i-veb-resursy-dlia-veb-razrabotki-100-plus
CnpaBouHas IIpaBOBast cucreMa .

4 JOCTYT U3 JIOKATbHON CeTH
«Koncynprantllmocy

8 OBPA3OBATEJIBHBIE PECYPCBI J1s1 UTHBAJIMAOB U JIUL C OB3

B Tabmuue 14 yka3aH mepedeHb 00pa30BATENBHBIX PECYPCOB, UMEKOIUX (HOPMBI,
alaliTUPOBAHHBIE K OTPAaHMYCHUSM HMX 3/I0POBbs, @ TAaKXKe CBEACHUS O HAJIMYUM CIICHHAJIBHBIX
TEXHUYECKHUX CPEJICTB O0YUECHHUS KOJUIEKTUBHOTO U MHINBUIYAIBHOTO MOJIH30BAHMUS.

Tabmuma 13
OO0pa3oBaTtenbHbIe pecypcehl AJisi MHBAJIUA0B U il ¢ OB3

Ne | Ilepedenn 00pa3oBaTeJBLHBIX PECypCoOB,
NMPHUCIOCO0JEHHBIX A1 NCT0JIb30BAHUA
uHBaIuAaMu 1 aunamu ¢ OB3

CBeI[eHI(lﬂ 0 HAUINYHH CIICeNHAJIBHBIX
TEXHUYIECCKUX CPEACTB oﬁyqemm
KOJJVICKTUBHOI'0 U HHAUBUIYAJIBbHOT0
MOJIb30BaAHUA

1 | 9BC «KoHcynbTaHT CTyIEHTa)

03BYYKa KHUT U YBEJIMYECHUE HIPUPTa

CHeHaIbHOE MOOMIIBHOE MIPUIIOKEHHE -
OBC «Jlanb» 1 P
2 CUHTE3aTOP PEeUH, KOTOPBI BOCIIPOU3BOIUT
TEKCThI KHUT' ¥ MCHIO HABHUTAIlUU

BEpCus JIsd CJ'Ia6OBI/I,[[}IH_II/IX

3 | OBC «¥Opaiit»

CormacHo ®enepanbHomy 3akoHy o0 oOpazoBanmu 273-O3 or 29.12.2012 r. cr. 79, n.8
"I[IpodeccronanpHoe oOydeHHe U TPOGECCHOHANIBHOE 00pa3oBaHHE OOYYAIONIUXCS C OrPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JTOPOBBS OCYIIECTBIIIIOTCS HA OCHOBE 00pa30BaTEIbHBIX ITPOTPaMM, aJallTHPOBAHHBIX TPU
HeoOXoamMMOCTH Ui OOydeHHMs yKazaHHbIXx oOydatommuxcs' AOII pa3pabaTeiBaeTcsl MO KaXIOH
HaIpPaBIEHHOCTH MPU HAJTMYWU 3asBICHUN 0T 00yJaromuXcs, BISIFOIIUXCS HHBaTHaMu 1 Jiiamu ¢ OB3

Y U3BSBUBIIUX JKEIaHHE 00 O6y‘leHI/II/I 10 JaHHOMY THUITY O6pa3OBaT€J'IBHBIX IporpamMmm.

9 MATEPHAJIIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOIMUMOE JJIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O NTPOLHECCA 110 JUCHUIIJIMHE

VYueOHbIE AyauTOpUN IJId IPOBCACHUS 3aHATHH O JUCHUIIIMHE, OCHAIIICHBI OGOpyIIOBaHI/ICM u
TEXHUYCCKUMH CPEACTBAMU 06yquI/1$[.
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B tabaure 14 nepeunciaeHsl:
- ydeOHble ayJAWTOPUHM JUIS TPOBEACHUS Y4YeOHBIX 3aHATHUH, OCHAICHHbIE 00OpYJOBaHHEM U
TEXHUYECKHMU CPEICTBAMH OOYUCHUS;
- MIOMEUICHHUS TSI CAMOCTOSTEIIEHOW pabOThl 00y4YaIONIMXCs, KOTOPBIE OCHAIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXXHOCTBIO TOAKIIOUeHHs K cetd «lMHTepHeT» W olecrieueHHeM JIocCTyrna B
ANEKTPOHHYIO HH(OpMAIMOHHO-00pa3zoBaTenbhyto cpexy AT HI'TY.

Tabmuna 14

OCHaIIIeHHOCTL ay}II/ITOPI/Iﬁ U NOMeEIeHU 1JI1 CAMOCTOATEIbHOH paﬁoTbI Oﬁy'{aIOIII]/IXCﬂ no
AUCHHUIIJINHE

Ne

HaumenoBanue
ayAuTOpPHIl U
TMOMeIeHui ISt

OcHalEHHOCTh ayAUTOPHUI
NOMeIeHU B TIoMeleHUui 1J1s1
CaMOCTOSITEJILHOM padoThI

IlepeyeHb JIMLIEH3UOHHOTO
NMPOrpaMMHOro odecrneyeHusl.
PexBu3NTHI MOATBEP:KIAIOIIETO

kast omOnmuoreka JII1M1
HI'TY, cryaenueckuit
YUTAIbHBIN

3ai; Hikeroposckas
0011., T. JI3ep>KUHCK, yII.
laitnapa, 1. 49

0bopyIoBaHUS:
[IK, ¢ BBIXOJIOM Ha MYJIbTUMEAUNHBIN
mpoexTop, Ha 6a3e Intel Pentium G4560

3.5, 4 I'6 O3Y, mouutop 20’ — 1.

Mynprumenuiiueid npoexktop Epson- 1
IT;

Okpan — 1 mt.;

Hab6op y4e0HO-HaTISTHBIX TOCOOMIA

CaMOCTOSAITeJIbHOM AOKYMEHTa
padoTsI

1 3204 Aymutopust mis KoMrutekT 1eMoHCTpainoHHOTO
JICKLMOHHBIX 3aHATUH, 000pyIOBaHHUS:

53 mocago4YHBIX MECTa IIK, ¢ BBIXO/IOM Ha MYJIbTUMEINIHHBIN
Hwxeroponckas 001., poeKTop, Ha 6a3e Pentium G4560 3.5
r. JI3epKuHCK, I'ru, 4 I'6 O3Y, MmonuTop 15° — 1T,
yi. laiinapa, 1. 49 MynbsTumenuitHbIi mpoekTop Epson-
1 wr;
OkpaH — 1 mr.

2 3112 Aymutopust mis KoMrutekT 1eMoHCTpainoHHOTO

JICKLMOHHBIX 3aHATUH, 000pYyIOBaHHUS:
33 mocago4YHBIX MECTa IIK, ¢ BBIXO/IOM Ha MYJIbTUMEINIHHBIN
Hwxeroponckas 001., poeKTop, Ha 6a3e Pentium G4560 3.5
r. JI3epxuHCK, I'ru, 4 I'6 O3Y, Mmonutop 15° — 1T,
yi. [atinapa, n. 49 MynbsTuMenuiineiil npoexktop Epson-
1 wr;
OkpaH — 1 mrT.

3 | 3205 san CAIIP - TIK Ha 6ase Pentium G4560 3.5 I'ri;, 4 | ¢ Microsoft Windows 7 (moxmicka
novemeine ars CPC. | 16 03Y — 10 wr. D Apacre " Cpenofice 4,18
KYPCOBOTO H (cBobomHOE T10);

JAUIUIOMHOTO ITK noakioyeHsl Kk cetu «HTEepHeT™ U h(l)\;lpzilla Firefox  (cBoGommoe
H}?ﬁiﬁiﬁ%ﬂiﬁiﬁ?%ﬂ., 00€eCTeYrnBaloT JIOCTYII B 3JICKTPOHHYIO | | Aaobe A_crobat Reader
nH(OPMAITMOHHO-00pa30BaTEIHHYIO (cBoGomHOE T10);
r. JI3ep>KUHCK, Cpejty yHUBepCHTETa . 7-?|p st Windows (cBoGosHOe
yn. [atinapa, n. 49 H(?{),
* Koncymprautllmoc (I'TIJ] — Ne
0332100025418000079 oT
21.12.2018);
4 1234 HayuHo-TexHuuec- | KOMIUIEKT EeMOHCTPallMOHHOTO » Microsoft Windows 10

Homamrnss (mocraska ¢ [1K)

» LibreOffice 6.1.2.1. (cBoGomHOE
I10)

 Foxit Reader (cBobomnoe [10);

o 7-zip mis Windows (cBoGoaHOE
I10)
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10 METOJAUMYECKHUE PEKOMEHJALIMHU OBYYAIOIUMCH 11O OCBOEHUIO
JUCIHUIIVIMHBI

10.1. OO0mme MeToaAMYECKHME PEKOMEHIANMU [JISI O0y4YaKIUMXCH 10 OCBOEHHIO
AUCHMILINHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTUHN

JucuuminuHa  peanu3yercs MOCPEACTBOM  IPOBEACHUS  KOHTAKTHOW  paboThl €
oOyyaromuMucs (BKJIIOYas MPOBEIEHUE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH), CaMOCTOSITEIbHON
paboThl 00YHAIOIINXCS U TPOMEKYTOUHOMN aTTeCTaIUH.

KonTakTHas pabora: ayauTopHasi, BHEAyIUTOpPHAs, a TAKXKE MPOBOIUTHCS B AIICKTPOHHON
nH(popManMoOHHO-00pa3oBaTeIbHOM cpene yHuBepcuteta (nanee - D1OC).

Hpeno;[aB aHHueC JAUCIHHUITIIMHBI BCACTCA C MMPUMCHCHUCM (621 (571474:0)11170.€ BUJ0B
O6pa30BaTeJ'II>HI)IX TEXHOJIOTHI:

- 6aHHbHO-pefITHHFOBaH TEXHOJIOIUA OLICHUBAaHU I,

- KOMIIbTCPHOC TCCTUPOBAHUC CTCIICHHU OCBOCHUA 3HAHUU U KOMHGTGHL{I/Iﬁ B IIporpaMme
Moodle.

HpI/I nperioaaBaH JUCHUITIINHBI «CHGLII/IaJ'ILHHe T'JIaBbl JUHAMHUKH U IIPOYHOCTH
TEXHOJIOTUYCCKOI'O OGOpy&OBaHI/Iﬂ» HCIIOJIB3YKOTCA COBPCMCHHBIC O6p’¢130BaTeJII>HI)Ie TEXHOJIOI'UH,
ITO3BOJIAKOIIIMEC ITOBBICUTH aKTUBHOCTH 06yqa101u14xc;1 IIpru OCBOCHUH MaTcpuajia Kypca u
MPEJOCTAaBUTh UM BO3MOXKHOCTD A(P(PEKTHBHO PEaTM30BaTh YAaChl CAMOCTOSTEILHON PaOOTHI.

Bech nekIMOHHBIA MaTepUall Kypca CONPOBOXKIAETCS KOMITBIOTEPHBIMHU MIPE3CHTAIMSIMHU, B
KOTOPBIX  HAMVIATHO MPENOJHOCITCS MaTepuasl pas3IUYHBIX pas[eioB Kypca, dYTO  JIaeT
BO3MOYKHOCTh OOCYJIUTh MaTepuasl ¢ OOYyYaIOUIMMHCS BO BPEMsl UTCHUS JICKIUH, aKTHBHPOBATh MX
ACATCIIbBHOCTh IIPU OCBOCHHUU MaTcpuala. MaTepI/IaJII)I J'ICKIII/Iﬁ B BU/C CHaﬁHOB HaxXoOsiaTCAaA B
CBOOOJTHOM JIOCTYTI€ XU MOTYT OBITh IOJIyYEHBI JI0 YTCHHS JICKIIUH U IPOpadOTaHbl 00yYarOIIUMUCS
B X0JI€ CAMOCTOSITEIbHOU PabOTHI.

Ha JICKOUAX, TMMPAKTHYCCKUX 3aHATUAX PCATU3YIOTCSA HWHTCPAKTUBHBIC TCEXHOJIOIUH,
IMPUBCTCTBYIOTCA BOIIPOCHI U O6Cy}KI[€HI/I$[, HCIIOJIB3YCTCHA J'II/I‘-IHOCTHO-OpHCHTHpOBaHHLIﬁ noaAXo/1,
TCXHOJIOTHUA pa6OTLI B MAJIbIX T'pyHIiax, 9YTO IMO3BOJIACT O6y‘-IaIOH_[I/IMCH MMpOsABUTDH CG6$I, MOJIYUUTDb
HAaBBIKHW CaMOCTOSATCIIbHOI'O U3YUYCHHA MaTCpHralida, BBIDOBHATHL YPOBCHDb 3HAHUI B rpymre.

Bce Bompochl, BO3HHKIIHME IPU CAMOCTOSTEIbHONH paboTe HaJg JOMAIlHUM 3aJaHHeM
o/IpoOHO pa30UparoTCs Ha MPAKTUUYECKUX 3aHATUAX U JeKuusax. [IpoBoasTcs MHAMBHUyalIbHbIE U
IpYNIIOBbIE KOHCYJIBTALMHU C MCIIOJIb30BAaHHEM KaK BCTped ¢ 00y4aroIIMMUCS, TaK U COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH (IJIEKTPOHHAS 1104YTa).

WNuuuupyercss aKTUBHOCTh OOYYarOUIMXCs, MOOUIPSETCs 3a/JaHue JIOBIX BOMPOCOB IO
MaTepuaity, IpaKTUKyeTCcsd WHIUBUIAYaIbHBIH OTBET Ha BOMPOCHI 00YyYarOIIErocs, peKOMEHIyIOTCS
METOJIbl YCIEITHOTO CaMOCTOSITEIBHOTO YCBOSHHS MarepHala B 3aBUCHMOCTH OT YPOBHSI €ro
0a30BOI MOATOTOBKH.

Jlns OUEHKM 3HAaHWW, YMEHHMH, HAaBBHIKOB U YPOBHA C(HOPMHPOBAHHOCTH KOMIIETCHIIUU
MpUMeHsieTcs OaJIbHO-PEUTUHIOBAsI CUCTEMa KOHTPOJIS U OLIEHKH YCIeBAaEeMOCTH O0YyYaromuxcs B
IIPOLECCE TEKYLIET0 KOHTPOJIS.

[IpomexxyTounast arrectanusi TPOBOAUTCS B (¢GoOpMe OHK3aMEHa C YYETOM TEeKyIIei
yCIEBAEMOCTH.
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Pesyabrar 00y4eHusi cuutaerc C(pOPpMUPOBAHHBIM HA NMOBBINIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJEpKaHME Kypca OCBOEHO TMOJNHOCThIO.  [Ipy yCTHBIX cobecemoBaHHIX
OoOydaroluiicss HMCUYEpPIBIBAIOLIE, MOCIEIOBATEIbHO, YETKO M JIOTHYECKH H3JlaraeT y4yeOHbIN
MaTepuai; CBOOOJHO CIpAaBISETCS C 3aJadamMH, BONPOCAMM M APYTMMH BHUJAAMU 33JaHUH,
UCIIOJIb3YET B OTBETE JOIMOJIHUTENbHBIN Marepual. Bce mpemycmoTpeHHble pabodeil yueOHOMN
NporpaMMOil  3aJaHusi BBIMOJIHEHBl B COOTBETCTBUM C YCTAaHOBJICHHBIMH TpPeOOBaHUIMH,
oOyuJaroluiicsi cnoco0eH aHAIU3UPOBATh MOJTYUYEHHbBIE PE3YIIbTAThl, IPOSIBISIET CAMOCTOSATEIBHOCTh
IIPYU BBIIIOJHEHNUH 3a1aHUM.

Pesyabrar 00ydeHusi cuutaercsi Cc(POPMHUPOBAHHBIM HAa NOPOrOBOM YPOBHE, €CIIU
TEOPETUYECKOE COJEpKAHUE Kypca B OCHOBHOM oOcBoeHO. IIpu ycTHBIX cobeceroBaHUIX
oOyJaroluiicss MocieIoBaTeNIbHO M3JIaraeT y4deOHbId MaTepuai; MpH 3aTPyIHEHUSX CIIOCOOeH
1ocjie HaBOJSIIMX BOIPOCOB MPOAOJDKUTH OOCYXKACHUE, CHPABISIETCS C 3ajadyaMH, BOIPOCAMH U
OpYTMMH BUJAMH 3aJlaHuii, TpeOyroIMX NMPUMEHEHHs 3HAHUW; BCE NMPEeAyCMOTpPEHHbIe paboueit
yqe6H01?1 HpOFpaMMOﬁ 3aaHus BBIIIOJIHCHBI B COOTBCTCTBUH C YCTAHOBJICHHBIMU Tpe60BaHI/I$IMI/I,
oOyuaromuiics crocobeH aHAIU3UPOBATh MOJTy4YEHHBIE pe3yNbTaThI, MIPOSIBIISICT
CaMOCTOATCIbHOCTDb IIPHU BBIITOJIHCHUHN 3aI[aHI/II>'I

PesyabTraT o00ydeHusi cuutaercs Hec)OPMHMPOBAHHBIM, €clu OOydYaroIIuiica mpu
BBINIOJTHEHUM 3aJlaHuil HE JEMOHCTPUPYET 3HAaHUN ydeOHOro Marepuasna, IOMYCKaeT OIIMOKH,
HEYBEPEHHO, C OONBIIMMU 3aTPYTHEHUSIMU BBITIOTHSET 3aJaHus, HE JEMOHCTPUPYET HEOOXOUMBIX
YMEHHUH, KauyeCTBO BBHIMOJHEHHBIX 33aJaHU HE COOTBETCTBYET YCTAHOBIICHHBIM TPEOOBAHHSIM,
KAaueCTBO WX BBIMOJIHEHHSI OLEHEHO YHCIOM OajuiloB HUXKE TpeX IO OLIEHOYHOH cHucTeMe, 4To
COOTBETCTBYET J0IIOPOTOBOMY YPOBHIO.

10.2. Metoanueckue yKa3aHusi sl 3aHATHIH JIEKIIMOHHOTO THUIIA

JIeKIMOHHBIN KypC IPEANOJIaracT CUCTEMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IaHa. B Xoje JNEeKIMOHHBIX 3aHATHI pacKphIBalOTCs 0a30BbIe BONPOCHI B paMKax
KaKIOW TeMbl JUCHUIUIMHBI (Tabnuma 5 u 6). O6o3HavaloTCA KIHOYEBbIE aClEKThl TEM, a TaKKe
JIeNaloTCsl aKLEeHThl Ha HanOojee CIOXKHBIE M BaXKHbIE IOJOXKEHUS H3Yy4aeMOoro Marepuana.
Matepuaisl JeKIUH SBISIOTCS ONOPHOW OCHOBOM JJIsl MOATOTOBKH O0YYarOUIMXCs K MPAaKTUYECKUM
3aHATHUSAM U BBIOJIHEHHS 33JaHUI CaMOCTOSATENIbHON paboThl, a TaKKe K MEPONIPHUATUIM TEKYILEro
KOHTPOJISL YCIIEBAEMOCTH U ITPOMEKYTOYHOM aTTECTAlUU 110 TACLIUTIINHE.

10.3. Meroauyeckue yKa3aHHs 110 OCBOCHHMIO IV CIMIIMHBI HA JIA0OPATOPHBIX padoTax

JlabopaTopubie pabOThl Y4EOHBIM IIJIAHOM HE MPETyCMOTPEHBI.

10.4. MeToanuecKkue YKa3aHus 10 OCBOCHUIO JTUCHUIIVIMHBI HA 3aHATUHAX CEMUHAPCKOI0 TUIIA

[IpakTueckue (CEeMUHAPCKKE) 3aHATHS IPEJICTABISIIOT COOON JeTaln3alnI0 JEKIINOHHOTO
TEOPETUYECKOr0 MaTepuasa, MPoBOIATCS B IEJIAX 3aKPEIUIEHUs Kypca U OXBaThIBAIOT BCE
OCHOBHBIE pa3zieiibl. OcHOBHOM (popMOii IPOBECHHS] CEMUHAPOB U MPAKTHUECKUX 3aHATUI
ABIsieTCA 00Cy XK AeHue Hanboiee NpoOIeMHBIX M CIO0KHBIX BOIIPOCOB 10 OT/AEIbHBIM T€MaM, a
TaKXe peleHne 3aja4d 1 pa30o0op MpUMEpOB U CUTYAIMI B ay TUTOPHBIX YCIOBHUSX.

[IpakTuueckue (CEMUHAPCKHE) 3aHATHUS 00ydJaroIuXcs 00eCeYnBaroT:

- IPOBEPKY ¥ YTOYHEHWE 3HAHMM, ITOITYYEHHBIX HA JEKIHIX;
- IOJIyYeHHE YMEHHUI U HaBBIKOB COCTABJICHUS JOKJIA0B U COOOIICHUM, 00CYKICHUS
BOIIPOCOB 110 Y4eOHOMY MaTepualy TUCIUILIMHEI,
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- IOJIBEJICHUE UTOTOB 3aHATHI MO PEUTHHTOBOM CUCTEME, COTVIACHO TEXHOJIOTMYECKOM KapTe
JUCIUILINHBI.

10.5. MeToanueckue yKazaHus M0 CAaMOCTOSITEJILHOI padoTe 00y4arOIIUXCH

CamocrodarenbHass pabota oOecrieyuBaeT MOJArOTOBKY OOYYalOIUXCA K ayAUTOPHBIM
3aHATUSAM M MEPOIPHUATUSAM TEKYIIEr0 KOHTPOJISA U IPOMEXKYTOYHOM aTTECTAllMM IO U3y4aeMOMU
AUCLUUIUIMHE. Pe3ynpTaTbl 3TOH IMOATOTOBKM MPOSBIAIOTCS B AKTUBHOCTH OOYyYarOUIMXCS Ha
3aHATUSAX U B KAUECTBE BBINOJIHEHHBIX 33/IaHUI IS CaMOCTOSATENBHOM paboThl M Apyrux (opm
TEKYILEro KOHTPOJIS.

[Ipy BBIMOJIHEHWW 3aJaHUM JJII CAMOCTOSITENILHOM pabOThl pEeKOMEHAyeTCsS TpopadoTKa
MATepHAJIOB JIEKIIMH M0 KaXJO0M MPONIACHHONM TeMe, a TaKke H3yYeHUE PEKOMEHIyEeMOMH
JUTEpaTyphl, IpeicTaBieHHON B Pazniene 6.

B mpouecce camoctosiTenbHON pabOThI TPU U3YUEHHUH JUCIHUILTHHBI 00yJYaroIIuecss MOTYT
paboTaTh Ha KOMIIBIOTEPE B CICIMATU3UPOBAHHBIX AyJUTOPHUSAX IS CAMOCTOSTCILHON pabOThI
(tabmuna 14). B ayauropusx uMeeTcsl TOCTyI Yepe3 WHPOPMAIIMOHHO-TEICKOMMYHHKAIIHOHHYIO
cetb «VHTEpHET» K SJICKTPOHHOW WH(POPMAIIMOHHO-00PAa30BATEIBLHOW Cpe/ie YHUBEPCHTETA
(BUOC) u snexTponHoi 6udaroreunoit cucrteme (IbC), rae B 31EKTPOHHOM BUE PACIONIararoTcs
y4eOHbIE W yYeOHO-METOIUYCCKHUE MATepPUAIbl, KOTOPBIE MOTYT OBITh HCIOJB30BaHBI IS
CaMOCTOSITEIILHOW pa0OThI IPU U3YyUCHHUH JUCIUTUINHBIL.

s oOydaromuxcsi 1Mo 3aoyHoil (opme OOydeHHs CaMOCTOSITeNIbHAs pabdoTa SBISCTCS
OCHOBHBIM BHJIOM Y4€OHOM J€STeIbHOCTH.

10.6. MeToanyeckue  yKa3aHusl UI  BBINOJHEHHS]  KOHTPOJBHOH  PpaGoThI
00yYalOIIUMHCH OYHO-32049HOH ()OPMBI O0yUeHUS

[Ipu BBINIOJIHEHUN KOHTPOJIBHON pabOThl peKOMEHAYEeTCsl MpopadoTKa MaTepHalioB JIEKIUI
10 TEMaM, a TaK)K€ U3y4eHHE PEKOMEHIyeMOM JINTEepaTypbl, IpeAcTaBiIeHHON B Pa3aene 6.

BoinosnHeHne KOHTPOJIBHOW pabOThI CIIOCOOCTBYET JIyYIIEMY OCBOEHHUIO OOYyYaOLIUMUCS
yueOHOro Matepuaia, GopMupyeT NpaKTHUECKUI ONBIT U YMEHUS 110 U3y4aeMOM JUCIUIUIMHE.

10.7. MeToanyecKue yKa3aHus AJs BHITOJTHEHUS] PacUéTHO-TpaduyecKoii padoThl

Breimonuenue pacuérHo-rpaduueckoit padotsl (PI'P) cnocobcTByeT mydineMy OCBOEHHUIO
oOyJaromuMucs: yaeOHOro maTtepuana, GopMUPYET MPAKTUUYECKHI OMBIT U YMEHHS MO U3ydaeMoil
JTUCIUILTMHE, CHOCOOCTBYeT (HOPMHUPOBAHHIO Yy OOYYAIOIIMXCS TOTOBHOCTH K CaMOCTOSITENbHOM
npodeccHoOHaNBbHOM ~ NIeATENbHOCTH,  SBJISIETCS ~ OTAallOM K BBIMOJHEHHIO  BBIMYCKHOMN
KBaJTM(UKAIIMOHHON paboThl. YacTh pacueToB 0OydJaronrecs BHITOIHIIOT BPYUYHYO. JIpyTryro 4acTb
— B iporpamme «ITACCAT».

11 OEHOYHBIE CPEACTBA JJISA KOHTPOJIA OCBOEHUA JUCIUIIJIMHBI

11.1. TunoBble KOHTPOJIbHbIC 3aJaHUS MM HHbIe MaTepHajbl, HEOOXOAUMBbIE JIfl
OLICHKH 3HAHU, YMEHHM I, HABBIKOB M (MJIM) ONBITA B X0/1¢ TEKYILEro KOHTPOJIA yCIIeBaeMOCTH

I[J'ISI TCKYIICTO KOHTPOJIA 3HaHU O6yanOH_II/IXC$I o AUCHUIIIIMHE MPOBOAUTCHA
KOMIIVIEKCHAaA OLICHKA 3HaHI/II71, BKJIFOHaromas

- IPOBCACHUC IMPAKTUYCCKUX 3aH}ITI/II>'I;
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- TECTUPOBAHUE T10 PA3TUYHBIM pa3jienaM Kypca
- einosiHeHue PI'P.
11.1.1. TunoBble 3a1aHUs K NIPAKTHYECKUM 3aHATHAM

[IpuBenens! B mm.5. 1.
11.1.2. TunoBbie BONPOCHI AJI YCTHOTO (IHCHMEHHOI'0) OIIPOca

1. Kak paccuurtarh TONMMHY 00€4aliKi HarpyKEHHON BHYTPEHHUM JlaBJIECHUEM?

2. Kak paccuutath TOJIMHY 00CHYaiKH HATPYKEHHOW HAPYKHBIM JIaBJIeHHEeM?

3. Kak paccuurtaTp TOJIMHY 3JUIMIITUYECKOTO THUIIA HArPy>KEHHOT'O BHYTPEHHUM J1aBJICHUEM?

4. Kak paccuuTaTh TOJIUIMHY SJUIMITUYECKOrO JTHUILA HATPYKEHHOTO HAPYKHBIM JIaBJICHUEM?

5. Kakas ¢opma 0005104KkH 101 BHYTPEHHUM [JaBJICHHUEM SIBIISICTCSI HanOojee SKOHOMUYHOM I10
pacxonay cranu?

6. B uém otimune paboTel 000JI0YKH Ha MPOYHOCTh U HA YCTOMYUBOCTH (POPMBI?

7. Yto Takoe AMHAMHUYECKOE Harpyx eHue?

8. Kak onpenennutbe Harpy3ky U HanpsHKEHUs NpU AMHAMUYECKOM HarpyKeHUHM KOHCTPYKLIHH.

9. B uém coctout npunnun Janambepa. Kak Haiitn ko3 pUIMEeHT TMHAMHUYHOCTH.

10. B kakoM 3 cilydyaeB OUHAMHYECKOTO HArpyXeHus: Kod(pQHUIMEHT TUHAMUYHOCTH HMEET
MaKCUMaJIbHOE 3HAaUeHHE?

11. Kakue Bajibl SBISIOTCS KECTKMMU, a KaKH€ THOKUMH?
12. Yto Takoe mepBas KpUTHUYECKas CKOPOCTh Baa?
U r.n.

11.1.3. TunoBblie TECTOBLIE 3aJaHUS

3agaHus NOpPUBEACHBI Ha oJjekTpoHHON tarpopme Moodle wa caiite I HITY:
http://dpingtu.ru/Moodle/

Hucranimmonnoe oopazosanue/ kaheapa TOTC/ aucummmmnaa CI'Qull.

PersiameHT npoBeieHUs TEKYyILIEro KOHTPOJIA B popMe KOMIIBIOTEPHOI0 TECTUPOBAHUS

KonnuectBo 3ananuii B 6anke | KoxuuecTBo 3a1aHuid, Bpewms Ha TectupoBanue, MUH
BOIIPOCOB IIPEBABIAEMBIX

oOyyJaromiemMycs B TeCTe
90 10-20 15-30

IIpumeuyanue: KOIMYECTBO TECTUPOBAHUH MPU TEKYIIEM KOHTPOJIE — TPH.
11.1.10.KomMmuieKT THNOBBIX 33/IaHUH J1J151 pac4eTHO-rpauyecKkoii padéoTbl

IIpumepHas tematuka PI'P

1. Pacyer Ha IPOYHOCTH KOpITyca TapeabyaTOl KOJIOHHBI
2. PacdeT Ha IPOYHOCThH KOpITyca HACATOYHOMN KOJOHHBI.
3. Pacuer Ha IpOYHOCTH peakTopa ¢ pyOaIKoi.

3ananue Ha PI'P Bblmaercs cryneHTam mo BapuaHTaMm (oM. 5.1, Tabnuna E)

PacueTs! anmapatoB qOJKHBI BRITIOMHATHCS B COOTBETCTBHH ¢ AeicTByromumu ['OCTamu.
Pa6ora B nporpamme «ITACCAT» Boimonnsiercs B 3axe CAIIP kadenaps! (aya.3205), rae ans
JAHHOW TIPOrPaMMBbI UIMEETCS TATh padOYUX MECT.

[Ipu BemosnHennn PI'P pexomenayercst HCnoap30BaTh METOANYECKHE YKA3ZAHUSA:
Pacyér koJsioHHBIX ammapatoB ¢ nomombio nporpammbl ITACCAT: meron. ykasaHus K
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BBITIOJTHEHUIO pazzena «[IpoyHoCcTHON pacd€T»... U CTYAEHTOB, O0YYaIOMINXCS IO HAPABICHHUIO
MOJTrOTOBKH .... «TexHomormyeckue MammHbel U 00opynoBaHue» Bcex (opm oOyuenus / HI'TY
uM. P.E.Anekceesa; coct. A.A.Cunsirun. — H.Hosropon, 2013. - 42 c.

3amura PI'P
Pesynbrars! 3amutel PI'P npocTaBiasioT 110 cCUCTEME «3a4TEHO-HE 3a4TEHO» C IIPOCTaBICHUEM
KoJn4yecTBa 0anioB, HAOPaHHBIX B COOTBETCTBHH € OANTbHO-PEUTHHTOBON CHCTEMOH.

11.2. TunoBbie KOHTPOJIbHBbIE 32JaHUSI WJIN UHbIE MATEPHAJIbI, HE00X0AMMBbIe I
OLIEHKHU 3HAHUI, yMEHHM i, HABBIKOB U (MJIH) ONBITA B X0/I€ IPOMEKYTOYHOM aTTECTAIUM T10
AUCHUILINHE

dopma npoBeACHUs IPOMEKYTOUHOM aTTECTAllUU 110 JUCLUILINHE: DK3aMEH: 110 pe3ysbTaTaM
HAKOTUTEIBHOTO PEUTHHTA WM B YCTHO-TIMCBMEHHON ()OpME 1O HK3aMEHAIIMOHHBIM OMJIeTaM.

Ilepeyennb BONpoCoOB U 3aaHui 1Jis1 NOATOTOBKH K 3K3aMeHy no aucuuniaune 61.B.0O/1.1
«CnennaJjbHbIe IVIABbI JHHAMHUKHI U NIPOYHOCTH TEXHOJIOTHYE€CKOr0 000pyA0BAHUSD)
(xomnerennmu [MK-1; UTIK-1.1, UTIK-1.2, UTIK-1.3; TTK-2: UTTK-2.1, UTTK-2.2, UTTK-2.3):

1. TexHonoruueckoe o0opyaoBanue. TeXHOIOTHYECKUE MALIMHBI U TEXHOJOTHUECKUE
anmaparsl.

2. OcHOBHbIE TPEOOBaHUS, IPEIbSABIAEMbIE K KOHCTPYKLHUAM TEXHOJIOIMUECKOT0 000pyJOBaHUSI.

3. OmpeiesieHue Harpy30K U HaNpsHKEHUH MPU CTaTUYECKOM Harpy>KeHUU 0aJlOuHBIX
KOHCTPYKLIHH.

4. OnpeneneHue Harpy30K U HaIPsKEHUH NPU CTATUYECKOM Harpy>KEHUHM OCHOBHBIX THUIIOB
000JI0YKOBBIX KOHCTPYKIIHUH.

5. Pacuet TONIIMHBI CTEHKH U MPOBEpPKa MPOYHOCTH TUIIOBBIX 000JI0UEK BPALICHUS
(UIMIAMHAPUYECKUX, KOHUYECKUX, CHEPUUECKUX, NIITUNTUIECKUX ), HATPYKEHHBIX JIaBICHUEM.

6. Pacuet TONMIIMHBI CTEHKH TUIOBBIX 000704€eK (LIMINHAPUIECKUX, KOHUYECKHX,
cpepuuecKux, NUIUINTUHIECKUX) C MTO3ULUI YCTOHUMBOCTH (OPMBI.

7. IIpoBepka IpOYHOCTH COCYJIOB M aIllaparoB ¢ Ucnoiab3oBaHueM nporpaMMbl « [TACCAT».

8. OCHOBHBIE 3a/1a4i TMHAMUYECKOTO pacuéTa MalllHH.
9. IlonaTe nuHaMuUeckoe HarpyxeHue. OnpeneacHre Harpy30K U HapsDKEHU Ipu
JMHAMUYECKOM Harpy>keHuH KoHCTpykuuid. [Ipunnun Jlanam6epa. Koappuuuent 1nHaMUYHOCTH.
10. Onpenenenyie Harpy30K U HaNpsDKEHUH MPH JUHAMUYECKOM HarpyKeHUH 0alOuHBIX
KOHCTPYKLIHH.

11. OcHoBHBIE TOHATHUS TeopuH KoneOanuii. Konebanus u Bubpanuu. Knaccugpukarms
MEXaHUYECKUX KOJIeOaTeIbHBIX CUCTEM.

12. CBoboanbIe koaebanus. 3aTyxaHue cBoOOIHBIX KojeOanuit. Koaddunument
nemipepupoBanus. Jlorapupmudeckuit 1eKpeMEeHT KoJeOaHUA.

13. CBoboxHbIe KonebaHus TUHEHHON 0HOMAacCcOBOM crucTeMbl. MeTos pacuéra noPernero.

14. CBoboaHbIe KoTeOaHust TMHEHHOW 0JTHOMACCOBOM cucteMbl. Meroa pacuéra no JloHKepu.

15. Cnioco6sl B30y xaeHus Kosebanuii. BuOpoBo30yauTenu: MexaHU4ecKue,
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rUpaBiInyecKye, THEBMaTHUECKUE, JJIEKTPOMAarHUTHbIE, HHEPIIUOHHbIE (KOHCTPYKIIUN).

16. Beinyxnennbie kojebanus. Koaddunuent nunamMmuueckoro ycuineHus (Ko3huimeHt
TUHAMHYHOCTH). AMIUIUTYTHO-4aCTOTHAs XapaKTePUCTHKA.

17. BeinyxneHHbIe KoJebanus. PezoHanc. AMIUIUTYTHO-4aCTOTHAS XapaKTePUCTUKA TTPH
HAJIMYUU BA3KOTO COMPOTHUBIICHUS.

18. PacuéT BajioBMaIuH ¢ y4ETOM BUOPOCTOMKOCTH. Basbl )kecTkre u ruoKue.

19.Cucrempl ¢ HECKOIBKUMH CTETICHSAMU ¢BO0O1bI. CBOOOTHBIE KOsteOanuss. Dopmbl
koJsebanuit. OpTOroHaIbHOCTH COOCTBEHHBIX (hopM. M3rrOHbBIe KoeOaHus Baia.

20. Cuctembl ¢ HECKOJIBKUMHU CTENEHsIMU cBO0OIbI. Boinyk1eHHbIEe KoeOanus. Pa3noxenue
pelIeHus Mo cCOOCTBEHHBIM (popMaM. AHTUPE30HAHC.

21. Cuctemsl ¢ pacnipeeaeHHbIMU TapameTpaMu. KonebaHus cTepikHEH ¢ pacipeneeHHBIMU
napaMeTpami.

22. Y nap. Teopus coynapenus ['epua.

23. VYnap. . YOpoIieHHbIe METO/IbI pacueTa yJapHbIX CUCTEM

24. Y napHoe Harpy»eHue AByXMacCOBOW CUCTEMBI.

25. Bubpowuszomsaus. Haznauenue BuOpousossnun. Koaddunuent a¢hexTuBHOCTH
BHOPAIMOHHOM 3aIHTHI.

26. Bubpowuszomnsamus. AkTuBHas BUOpou3ossanus. BiusiHue BUOpamuii Ha 4yenoBeKa.

27. Ilyck 1 TOpMOXKEHUE JBYXMACCOBOM JAUHAMUYECKOM cucTeMbl. Pacuer BpeMeHHu mycka —
OCTAHOBKHU 1 HEOOXOIUMOM MOIIHOCTBH.

28 YcranoctHas nmpoyHocTh. [loHaTue 00 ycragocTHOM pa3pyuieHUH. L{UKITbI HanpsKeHUIA.

29. YcranoctHas npodyHocTh. OnpeiesieHre npejesna BbIHOCIMBOCTH MaTepuana. BimsHue
pa3IuYHbIX (DaKTOPOB HA €T0 BEUYHHY

30. Pacyer Basia MallIMHBI C YYETOM YCTaJIOCTHOM MPOYHOCTH.

Kon-Bo 3ananuii B OaHke Kon-Bo 3ananui, Bpewms na
BOHpOCOBl MPpEaABABIACMBIX TECTUPOBAHUC,
oOyyJaromiemycst MUH.
120 30 20

[TonHbIi GOH OLIEHOYHBIX CPEICTB AJISl MPOBEACHHS MPOMEKYTOYHOU aTTecTalluu B hopme
KOMITBIOTEPHOTI'O TECTUPOBAHUS pa3MelleH B OaHKe BOIIPOCOB JIaHHOTO Kypca aucuurinisl B C/1O
MOODLE.

B x0/1€ MOATOTOBKH K TEKYIIEMY KOHTPOJIFO OOYJArOIITMCS TIPETOCTABIISETCS BO3MOKHOCTh
MPOUTH TECT CaMOTMPOBEPKH. TecT MJIs caMmonpoBepku no aucturminHe pasmenieH B CI1O Moodle
JITN HI'TY B cBoGOIHOM /17151 00YUaIOMIUXCS JOCTYIIE.
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