MuHucTepeTBO HaykH U BEICHTEro oGpasoBanus Poccuiickoil Deneparuu
Byrymemunckuit dunuan GpenepansHOro rocyiapcTBEHHONO GEOIKETHOrO

00pasOBaTENbHOTO YUPEXKAEHHS BEICIIET0 00pa3oBaHus
«KasaHckuil HallMOHAIBHEIN HCCITeI0BATEIBCKIH TEXHOIOMHIeCKHi YHUBEPCHUTET
(B® ®T'BOY BO «KHUTY»)

ITo mucuunnune
Hanpasnenne nonrotosku

IIpoduis moaroToBku

KBamudukarus
BBIITyCKHUKA

®opma o0yueHus

Kadenpa - paspaborurk paboueit

IIporpaMMmel

YTBEPKIATO

rpextop b® O®I'EOY BO

«

«KKHUTVY»

P.®. Xamuynnvx
2021 1.

PABOYASd TMPOTPAMMA

b1.b.29 «KoHcTpyHnpoBanue u pacyer 3J1eMeHTOB
00opyaoBaHHUS (MO OTPACISAM)»

15.03.02 «TexnoJiornyeckue MaIHHLI H

obopyaoBaHHe»

«O6opynoBanue HepTerazonepepadoTKm»

bAKAJIABP

OYHAasA/3a04YHAas

obopynoBaHue

TexHoorHYecKHe MAMIMHBI U

Kypc, cemectp ounas dopma 3kype 6 cemectp, 4 kype 7 ceMecTp
Kypc, cemectp 3aounast hopma 4 kype, 7 cemectp 1 8 ceMecTp

Yacwr 3adeTHEIe Yackl (3a0uHas 3aueTHBIE
(ounas popma eIUHUIBl | Gopma OOyUeHuUs) | CIUHUIIE]
o0yueHus1)
Jlexumu 36 | 6 0,2
ITpakTuueckue 3aHATHS 18 0,5 4 0,1
CemuHapckue 3aH9THA - -
JIabopatopHsie 3aHATHA 12 2 16 0,5
CamocrosTensHas paboTa 162 4,5 285 7,8
@®opmMa arTecTaluu 6 — sk3ameH (36) 1 7 — 3kx3ameH (9) 0,4
7 ceM. — 3auer ¢ 8cem. — 3auer
OIIEHKOM C OIIEeHKOI1 (4)
Bcero 324 9 324 9

byrynema, 2021 r.




PabGouas mporpamma cocraBieHa C yderoM TpeboBaHuil @DenepanbHOrO
rOCyJIapCTBEHHOIO0 00pa30oBaTeNBHOrO CTaHIApTa BhICHIETO OOpasoBaHUs (IpHKa3
MununctepcTBa obpasoBanus W Hayku Poccuiickoit ®@emeparu Nell70 ot 20
okTsi6psi 2015r.) mo wmampamiermio 15.03.02 «TexHonornyeckue MalIdHBL U
obopymoBanue» s mnpodumas «O6opymoBaHue HedTerazomepepabOTKmMy, Ha

OCHOBaHMU yuyeOHOro ItaHa Habopa obyuaromuxcs 2021 rona.

Pa3paboTurk nporpaMmsi:

Crapmmuii mpenoaBaTenb C/ W/ K.}YO. Maskun

PaGouas nporpaMMa pacCMOTpEHa U 01[06peHa Ha 3accaaHHuH K&Cbeﬂ;pbl

TEXHOJIOTHYECKIE MAIMHEL H 060pynoBanue mpoTokoi oT 01.09.2021 r. Ne 1

3aB. kadepoii, TOLEeHT ) N.A. MyTyryimiHa

7/

YTBEPKJIEHO

[IpoTokon 3acemaHuiss METOAMYECKOH KOMECCHH (DUNMana, peau3yrolero
IIOJITOTOBKY 00pa30BaTeNbHON IPOrpaMMBbl

or 0/ 09 2021 r. Ne 4

IIpencenatens KOMUCCUU, TOLEHT AL < @ K. Axmen3siHoBa

o



1. Ilenu oceoenun oucyuniunsi

[ensamu ocBoeHMs DUCHUILUTHHBI «KOHCTPYHpOBAaHHE W pacyeT >IEMEHTOB 000pYIOBAHMSI

(10 oTpaciaM)y SBIISIOTCS

a) popmuposanue sHanuil 06 00UUX NPUHYUNAX U METOOON02UL KOHCTPYUPOBAHUS MAULUH
U annapamos Ompaciy, NPUHYUNAx U mMemooax paciema 060py008aHus NpU NPoOeKmupoSaHuU,

6) obyuenue cnocobam npumeHeHUs YPAGHEHULl MeXAHUKU meepoo20 0edopMUpo8aHHO20
mena K paciemy mexHoa02u4ecko2o0 060py008aHUs HA NPOYHOCb U HCECHIKOCb,

2) packpuimue cyuHocmu npoyeccos, NPOUCX00AUUX 8 KOHCIPYKYUOHHBIX MAMepUanax npu

HAZPYIHCEHUU  6HYMPEHHUM (HapyDICH bl.M) OGGJZGHMQM, NOBLIULEHHBIMU  UAU  NOHUINCEHHbIMU

memnepamypamil.

2. Mecmo oucyunaunsl (Mooyna) 6 cmpykmype 00pa3oeamenbHoOl RPOZPAMMbI

Hucnumnmuna «KoHCTpyHpoBaHwWe W pacdeT 3JIEMEHTOB 00OpYyHOBaHHUS (IO OTPACIAM)»
otHOocuTCa K 0Oaszoeoi dactu OOIl u dopmupyer y OakalaBpoB IO HalpaBIE€HHIO MOITOTOBKH
15.03.02 «Texuomormueckre MaImWHBI ¥ 00OpyIOBaHHE» HAOOp 3HAHWM, yMEHMH, HABBIKOB U
KOMIIETEHITHH.

JUIsL  yCIIEmHOro OCBOEHMS MUCIMIUIAHBI «KOHCTpyHWpoBaHwe ¥ pacdeT 3JIEMEHTOB
obopymoBanust (IO  OTpacisiM)»  Oaxkaiaép 1O  HampaBieHHro  moAroToBku  15.03.02
«TexHomoryueckye MamruHBEI W 00OPYIOBaHHE» JOJKEH OCBOMTH MaTepHall IPEAIIECTBYIOIINX
THUCIUTLITIH:

a) b1.b.13 «Buvicuias mamemamuxay,

6) b1.5.14 «Quzuxay,

8) b1.5.15 «Xumusy,

2) B1.5.19 «Teopemuueckas mexanuxay,

0) b51.b.20 «Conpomuenerue mamepuanLos,

e) 51.5.21 Mamepuanosederuey,

orc) b1.5.22 «Texnonozus KOHCMpPYKYUOHHBIX MAMEPUATLOB),

3) B1.5.27 «OcHo8vbl npoexmupo8aHus».

Mucnumuaa «KOHCTpyHpOBaHHE M pacyeT SIEMEHTOB 00OpyHOBaHHUS (IO OTPACIIAM)»
SBIIIETCS IIPEIIECTRYIOMEN ¥ He0OX0IiMa VISl YCIEITHOTO YCBOSHH S OCIENY OIIUX U CIUTLITIH:

a) b1. B.14 «OcHosbl mexHono2uu 1320mosieHus 060py008aHUAY,
6) 51.B.0/].13 «Obopyoosanue Hegpmezazonepepadomxuy,

8) b1.B.12 «Moumaoic, sxchiyamayus u pemMOoHm U MexXHOL02ULecK020 000PYO08aAHUALY

(%]



2) b1.B.J1B.03.01 «Texnuueckas ouaznocmurany.
3HaHus, TOTyYeHHbIe IPH H3yYeHHH JUCIUILTAHBI «KOHCTpyHpOBaHME M pacueT 3JIeMEHTOB

000pynoBaHus (II0 OTPACIISIM)» MOTYT OBITh HCIIOIB30BAHEI IIPH IIPOXOAKIEHUH, JIpou3600CcmEeHHOT]
NpaKmuKy. (MpakmuKy 1o NONYYeHUI0 NpOGHecCUOHWILHBIX YMEHUU U ONblmMd NpOeccuoHaIbHOU
OesmenvHocmy,  IIpedOunnomHoti  npakmuxu U 6bIMOAHEHUU U 3awume  6bINYCKHOU

KEANUPUKAYUOHHOT pabonivl, BKII0YAS NOO20MOBKY K Npoyedype 3aiyumsl U npoyedypy 3auumoi.

3. Komnemenyuu obyuarowezoca, dopmupyemsle 6 pe3yibmame 0C80EHUA

OUCYUNTIUHDL:

L (OIIK-2) BrmameHWeM [OCTATOYHBIMH i MPO(ECCHOHANBHOM MesITeTbHOCTH
HaBLIKAMH PabOTHI C IEPCOHATBHBIM KOMITBIOTEPOM.

2 (OIIK-5) cmocoOHOCTREO —pemiaTh CTaHAapTHBIE 3amadd  NpO(dEeCCHOHATBHON
MESITEIPHOCTH Ha OCHOBE MH(OPMAIMOHHOM M OMOMHOrpaduyeckoil KymbTyphl C IPUMEHEHHEM
MHQPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJOTHM KM C YY4ETOM OCHOBHBIX TpeOOBaHHI
HHQOPMAITMOHHOM 6E€30IIaCHOCTH.

3 (IIK-5) cmocoOHOCTBIO TMpHHMMATH y4acTHe B paboTax IO pacuery u
MPOCKTUPOBAHUIO HeTajed ¥ Y3JI0OB MAIIMHOCTPOWUTENBHBIX KOHCTPYKIIMM B COOTBETCTBUHU C
TEXHWYECKHMMM 3aJaHUSIMM U  HUCIOJH30BAHHWEM CTAaHAAPTHBIX CPEICTB  aBTOMATHU3allUU
IPOEKTUPOBAHHUS.

4. (ITK-15) ymenueM BBIOHpATH OCHOBHBIE ¥ BCIIOMOTATENbHBIE MAaTEpPHUAIIBI, CIIOCOOBI
peau3aiil TEXHOJIOTHYECKAX IIPOIECCOB, NMPHUMEHSATh MPOTPECCHBHBIE METOIBI SKCILIyaTalluu
TEXHOJIOTHYECKOT0 O00PYAOBaHUS IPH U3TOTOBJIEHUH TEXHOJIOTHYECKUX MAIIUH

3 (IIK-16) ymeHreM NpPUMEHSTh METOMbI CTAHIAPTHBIX MCIBITAHUN IIO ONPENEIEHHIO
(GU3UKO-MEXaHUIECKUK CBOMCTB M TEXHOJIOTHYECKMX IOKA3aTeNlel WMCIIOIb3yeMBIX MaTepHaloB H

TOTOBBIX M3JIENIHH

B pesynvmame oceoeHua OUCUUNIUHBL 00YUAIOUWUIICA OONHCEH:

1) 3naTtse:

a) o0IIye IPUHIIUIIEI ¥ METO/IOJIOTHIO KOHCTPYHPOBAHHUS MAIITHH U alllapaToB OTPacily;

6) METO/IBI pacueTa ¥ KOHCTPYHPOBAHISI TOHKOCTEHHBIX COCY/IOB;

B) METOJIbI pacueTa U KOHCTPYHPOBAHHUS TUIOTHO-TIPOYHBIX Pa3bEMHBIX COEIUHEHNUNH;

I') METOZBI pacueTa U KOHCTPYHPOBAHMS allllapaToB BBICOKOTO AABIICHHS;

1) METOJIBI pacueTa ¥ KOHCTPYHPOBAHHS JIEMEHTOB KOJOHHBIX alllapaToB;

€) METO/IBI pacueTa M KOHCTPYMPOBAHUS alllapaToB ¢ MEPEMEUBAIOIIUMY YCTPONCTBAMY;

) METO/BI PacdeT 060PyAOBaHKs, pabOTAIOMIETO B YCIOBUIX THHAMUUECKHX KOJIEOaHMH;



3) BIIMSTHHAC KOHCTPYKITHOHHOTO MaTt€pualia 1 TECXHOJIOTHU HU3TOTOBJICHUSI HA KOHCTPYKITHIO

MAIIMH U allaparos.

2) Ymetn:

a) monoOpaTh MaTepHal U BEIOPATh PACUETHYIO CXeMy JJIsl IIPOEKTHPYEMOTo 060pyI0BAHHUS
U €T0 3JIEMEHTOB;

0) IPOBOIHUTH TEXHHYECKHE PaCUeThl 10 ONPEAENEHHIO HAPSIKEHHH B 060PYIOBAHIHT U €T0
3IIEMEHTaX;

B) II0 3a1aHHBIM pabO4YUM [IapaMeTpaM C YYETOM CBOMCTB BEIOPAHHOTO KOHCTPYKIIHOHHOTO
MaTepuana OnpeAeysTh OCHOBHBIE KOHCTPYKTHBHBIE pa3Mephl MPOSKTHPYEMOTO 00OPYIOBaHHUS U
€r0 DJIEMEHTOB;

I') pa3pabaThIBaTh KOHCTPYKTOPCKYIO TOKYMEHTAIIMIO Ha IIPOEKTUPYEMOE 000Dy I0BaHHE;

II) BBIIIOJIHATE ITOBEPOYHBIE PACYETHI HA IPOYHOCTH H yCTOfI‘IHBOCTB o6opy)1013aHH5{ " €ro

3IIEMEHTOB.

3) Baagers:

a) MeToJaMH Hoa00pa KOHCTPYKI[MOHHBEIX MAaTEPHAIOB B 3aBUCHMOCTH OT paboumx Cpel u
[IapaMeTPOB  TEXHOJOIMYECKOTO  IIpOIlecca,  ONpENeNeHUs  JOIyCKAeMOTro  HalpsOKEHHS,
K03(hQUIIHEHTa IPOYHOCTH CBAPHLIX LIBOB;

0) MeToamMK pacdeTa Ha IPOYHOCTH M JKECTKOCTh TEXHOJIOTHIECKOT0 000PYIOBAHHS;

B) METOJIaMHU pacueTa 000pyIOBaH¥s HA BETPOBYIO M CEHCMUYECKYIO HATPY3KY;

I') METOIAMH PacyueTa KPUTHYECKUX CKOPOCTEH OBICTPOBPAINAIOIIAXCS BAIOB.

4. Cmpykmypa u cooepycanue Oucyunaunvl «KOHCTpyHPOBAHHE W pacUeT DIIEMEHTOB
000opynoBaHus (IO OTPACIIIM)»

O6mias TpyIoEeMKOCTh TUCIMILTHHEL COCTABIAET 9 3aUeTHBIX eNMHMII, 324 yaca.

Tabnuna la
O6BeM mUCIUIIIHHBI (MOIYJIS) IUIS OUHOM hOpMBI 00yUEeHUS
Ne Paspen Bunwbl yuebHoii padoThI OueHo4YHbBIE CPENCTBA
n | JUCHHILIHH (B 4acax) JJisl IPOBEAECHUS
/m bI MPOMEKY TOYHOM
e
5| Jlexmuu | Ilpaktuue | JlaGopar CRC ATTCCTANHEA 1y pagiicTam
% CKHe OpHEBIE
&) 3aHSITHS paboTHI
1 | OcHOBHI 6 4 22 Cobeceoosanue
KOHCTPYUPOB
AHMS




XUMHUYECKUX
MallliH U
anmnaparos.

Teopus u
pacuer
TOHKOCTEHHBI
X 000109eK
BpAIEHHUS.

10

18

Jlabopamopnas paboma

(%)

Pacuer na
IIPOYHOCTH U
YCTOMYUBOCT
b 3JIEMEHTOB
Y y3JI0B
XUMHUYECKOH
arnmnapaTypsl.

14

18 18

Jlabopamopnuas paboma,
Komnnexcnas
UHOICEeHepHAs 3a0a4a

Anmapatsl u
3aTBOPBI
BBICOKOTO
JTABJICHUS

Iloozomosxa k 3auemy

®dopma aTTecTalun

Irzamer (36 4.)

Kpuruueckue
CKOPOCTH
BPAIIAOIITNX
Csl BAJIOB

i

36

12

Jlabopamopnas paboma

HUTOrO

36

18 72

162

®DopMma aTTeCcTalnu

3auem c oyenxoii (4 4.)

Tabmnuma 16

OO0BeM IUCIUILIHHET (MOIYJIs) It 32049HOM (HOPMEBI 00yUCHHS

Paznmen
JHCIHITLIHH
bl

CemecTp

Bunwi yueOHoi paboTsI

(B yacax)

OueHo4YHbIE
cpencTBa AJis
MPOBeIeHHS

Jlexrun

IIpaktuge | Jlabopar
CKHe OpHBIE
3aHATHA paboTEI

KCP

CPC NPOMEKY TOYHO
aTTeCTAIUH 10
pasjesiam

OcHOBEI
KOHCTPYHUPOB
aHHS
XUMHYECKHX
MaIlfH U
amnmapaTosB.

(@)

39 Cobeceoosanue

Teopus u
pacuer
TOHKOCTEHHBI
X 0001109eK

BpaICHSL.

\S}

39 Jlabopamopnas
paboma




3 | Pacuer Ha 6 2 4 -+ 40 Jlabopamopras
IIPOYHOCTh U paboma,
YCTOMYUBOCT Komnnexcnas
b 3JIEMEHTOB UHOICEHEePHASL
U y3JI0B 3a0a4a
XUMHUYECKOU
annapaTtypel.

4 | Ammapateiu | 6 1 40 Iloozomosgxa k
3aTBOPEI 3aqemy
BBICOKOTO
JTABIICHHS

®dopma aTTecTaluu | Oxzamen (9 u.)

5 | Kputnueckue | 7 ~ 8 127 JlabopamopHas
CKOPOCTH paboma
BpAIAOIIHAX
CsI BAJIOB

UTOI'O 6 4 16 285

DopmMa aTTecTanun |

3auem c oyenxoii (4 u.)

5. Cooepxucanue nekyuonnsix 3aHamuii no memam (Tabmuna 2 a — ounas Gpopma, TabIMIA

2 6 — 3a04Had hopma) ¢ ykazanweM GOPMUPYEMBIX KOMIIETEHITHIA

Tabmuna 2 a

Ne | Pasmen Yac | Tema Jaexumonnoro | Kparkoe conepxanue ®opmupyem

/N | TACHHILTHHbI bl 3aHATHS ble

KOMIIETEeHIH
i}

1 OcHOBBI 4 | OcHOBEI OcHoBHBIE TpeboBaHUS, OIIK-2,

KOHCTPYHPOBaH KOHCTPYHPOBAHHUS IIPENBSBIIEMBIE K OIIK-5,
Ul XAMHYECKUX XUMHUYECKHAX MAIIWH U | XAMHAYECKOMY IIK-5,
MAaIlH 1 anmnaparos. obopynoBanuto. O0mue IIK-15,
anmnaparos. OCHOBBI KOHCTpyHupoBanus | [IK-16
JeTajel U y3JI0B
XUMHUYECKOTO
obopynoBanusi. OCHOBHEIE
PEKOMEHIAIUH 10 BEIOOPY
KOHCTPYKIIHOHHBIX
MaTepuasioB. TpeboBaHus
K anmnaparype,
IIOJIBEIOMCTBEHHOH
Pocrexnamzopy.

2 Teopus u 10 | Teopus u pacuer OCHOBHBIE CBEJICHHS 110 OIIK-2,
pacuer TOHKOCTEHHBIX reoMeTpun 0605109eK OIIK-3,
TOHKOCTEHHBIX 00010YeK BpaleHus. | BpauieHus. BeiBoa IIK-5,
o0omouex YpPaBHEHUS PABHOBECHS IIK-15,
BpallleHUS. snmeMenTtaHaocu X, Z, Y. | [IK-16

Hedopmanus snemeHTa
000JI0YKH. DIIEMEHTBI
MOMEHTHOM TEOPUH.




BrBoz ypaBHeHuMS
MOMEHTHOH! TEOpHH.
Meronuxa pacyera Ha
IIPOYHOCTE 000JI0YEK
BpaIlleHUs. Y paBHEHHUS
0Ee3MOMEHTHOH TEOpHH.
(YpaBuenwne Jlamnaca,
YpaBHEHHE PAaBHOBECHS
30HHI). Pacuer Ha
IIPOYHOCTH 000JIOUEK
BpaLIEeHHUS, pPAaOOTAOIIHX
101 IOCTOSTHHBIM
naBieHueM. IIpuMenenue
PaCYETHBIX YpPaBHEHUH K
KOHUYECKOMH,
cepuyeckoi u
OHIHHAPUIECKON
o0oJI0uKam

98]

Pacuer Ha
IIPOYHOCTE B
YCTOMYHBOCTH
3JIEMEHTOB 1
Y3JIOB
XUMHYECKOH
arnmnapaTypsl.

14

Pacuet Ha mpouHOCTE
H YCTOMYHBOCTH
SJIEMEHTOB H Y3IJIOB
XUMUAYECKOU
arnnaparypsl.

Pacuert xopmycoB
TOHKOCTEHHBIX
HATAHIPHICCKUAX
anmnapaToB, Harpy>KEHHBIX
BHYTPEHHUM JABJICHHEM.
Pacuer xpbImmek u THUATT
anmapaToB, paboTarOITNX
[I0J1 BHYyTPEHHUM
naBiieHueM. Pacuet
KOPITyCOB TOHKOCTEHHBIX
HATAHIPHIECKUX
anmnapaToB, paboTarOIIX
TIOJT BHEIITHUM NaBJICHHEM.
Pacuer anmaparos Ha
BETPOBYIO HArpy3Ky.
Pacuer BepTHKATHHBIX
arnmnaparoB Ha IEUCTBHUE
ceHCMHYECKHUX CHII.
Pacuer dnanmessix
COEeTUHEHHUH.

OIIK-2,
OIIK-5,
1IK-5,
1IK-15,
1IK-16

AmnmapaTsl u
3aTBOPEI
BEICOKOTO
JIaBJICHUS

Pacuer amnmnapaToB
BEICOKOTO JIABJICHHS

TemmnepaTypHbIe
HaIIpsDKEHUS B ammaparax
BBICOKOI'O TABJICHUS.
MeTtonel  W3TOTOBJICHHUS
TOJICTOCTEHHBIX KOPILyCOB
anmapaToB. KoHCTpyKIuu
51 pabota 3aTBOPOB
anmaparoB BBICOKOTO
nmaBienus. Kputumueckue
CKOPOCTH  BpaIlaroIuXCs
BaJIOB

OIIK-2,
OIIK-5,
IIK-),
IIK-15,
IIK-16

Tabnuua 2 6



Ne
n/n

Paznen
JHCIHIIHHbI

Yac
bl

Tema
3aHATHA

JICKIIHOHHOTO

Kparkoe conep:xanune

DopmupyeM
bie
KOMIETEHIHH

OCHOBEI
KOHCTPYHPOBaH
U XHUMHYECKUX
MaIlIUH 1
armnaparos.

OCHOBEI
KOHCTPYHPOBaHHS
XUMMHUECKHMX MAllKH U
anmnaparoB.

OcHoBHble TpeOoBaHus,
NpeABSIBISIEMBIC K
XUMHYECKOMY
obopynoanuto. Obuime
OCHOBBI KOHCTPYHUPOBaHUS
JleTasnei u y3aoB
XUMHYECKOTr0
obopynosanusi. OCHOBHbIE
pPEKOMEHJAlMH 10 BEIOOPY
KOHCTPYKLMOHHBIX
MaTepuasioB. TpeboBaHus K
anmaparype,
MOJIBEIOMCTBEHHOH
PoctexHanzopy.

OIIK-2,
OIIK-5, IIK-5,
IIK-15, IIK-16

[\

Teopus u
pacuer
TOHKOCTEHHBIX
000JI0ueK
BpAIlEHHU.

\8)

Teopus u pacuer
TOHKOCTEHHBIX
000J104€eK BpallleHH s,

OcHOBHEIE CBEZICHHUS TIO
reoMeTpuH 060I04eK
Bpaienus. BeiBon
YPaBHEHHS] pAaBHOBECHS
afiemMeHTa HAa ocu X, Z, Y.
Hedopmarus snemeHTta
000J104KH. DJIEMEHThI
MOMEHTHOM Teopuu. BeiBoa
YPaBHEHUS] MOMEHTHOMU
TeopHU. MeToauKa pacueTa
Ha IPOYHOCTH 000JI0UeK
BpaleHUs. Y paBHEHUS
6€3MOMEHTHOH TEOpHH.
(YpaBHenue Jlannaca,
YpaBHEHHE PaBHOBECHS
30HbI). PacueT Ha mpoyHOCTH
o6ooyex BpaleHus,
paboTaromux noa
TIOCTOSIHHBIM JaBJICHHEM.
[IpuMeHeHHe pacueTHBIX
YPaBHEHMH K KOHUYECKOH,
cdepuieckoit u
LMINHIPUYECKOH
obono4kam

OIIK-2,
OIIK-5, IIK-5,
IIK-15, IIK-16

PacueT Ha
TIPOYHOCTE U
YCTOMYUBOCTH
5JIEMEHTOB H
Y3JI0B
XUMHYECKOH
anmnapaTypsl.

[\

Pacuer Ha npouHoCTh U
YCTOWYHBOCTD
3JIEMEHTOB U Y3JI0B
XUMHYECKOH
anmnaparypel.

Pacuer koprmycos
TOHKOCTEHHBIX
LHTHHIPUYECKUX
annapaToB, Harpy»KEeHHBIX
BHYTPEHHHM [1aBJICHUEM.
Pacuer kppiiex 1 JHULI
annaparoB, paboTarouX
IO/l BHYTPEHHUM
JaBieHueM. Pacuer
KOPITyCOB TOHKOCTEHHbIX
LMJIMHAPUYECKHX
annapaToB, paboTaroLIIKUX
IO/l BHELIIHUM JABJIEHUEM.
Pacuet annapatos Ha

OIIK-2,
OIIK-5, IIK-5,
IIK-15, IIK-16




BETPOBYIO Harpysky. Pacuer
BEPTHKAJIBHBIX aNllapaToB Ha
JelcTBHE CeHCMHYECKHX
cuil. Pacuer dnaHueBbix
COEMHEHHUH.

AmnmapaTsl "
3aTBOPHI
BBICOKOTO
JaBICHUS

Pacuer
BBICOKOI'O JaBJIEHUS

anraparos

TemnepaTypHbie

HalpsDKeHWs B ammnaparax
BBICOKOI'O JaBJIEHH.
MeTtonpl WU3TOTOBJIEHHS
TOJICTOCTEHHBIX  KOPITYCOB

annapatoB. KoHcTpykuuu u
paboTa 3aTBOPOB almapaToB
BBICOKOT'O JaBJICHHUSI.
Kpuruueckue CKOPOCTH
BPaLIAIOLINXCS BAJIOB

OIIK-2,
OIIK-5, IIK-5,
1IK-15, IIK-16

6. Codepsicanue npakmuueckux 3anamuii (Tabmuna 3 a — ounas popma, Tabnuma 3 6 —
3a04Has Gopma)

Heflb I’ZpOG@O@HHﬂ npakmuveckux 3aHAMUL — OCBOCHUE JIEKITHOHHOT'O MaT€pualia, pEIIEHUE

KOMIIJIEKCHOM UHKEHEePHOM 3a1aun.

Tabmuma 3 a

Ne Paznen Ya | Tema cemunapa, Kpatkoe conep:xanue ®opmupyemMbie
0/l | JUCHMIVIHHBI | Chbl | NPAKTHYECKOTo KOMIIeTeHIMH
3aHATHSA,
J1a00paTopHOro
MPaKTHKyMa
1 Pacuer na 18 | Pemenue CrpoexkTupoBaTh U OIIK-2, OIIK-5,
IIPOYHOCTH U KOMIIJIEKCHOM paccuuTaTh Ha MPOYHOCTh, | [IK-5, IIK-1),
YCTOMYUBOCTH UH)XEHEPHOU YCTOMYHBOCTE 3NieMeHThl | [IK-16
3JIEMEHTOB U 3aaum. TEXHOJOTUYIECKOTO
y37I0B obopynosanus (abcopbep,
XUMHUYECKOU KOXKyXOTpyOUaThIi
anmapaTyphl. TerioobMeHHuK tuna H,
K, IL V¥, IIK,
peKTH(GUKAITMOHHAS
KOJIOHHA, amIapar ¢
MEIIanKoi u pybammkoif) B
COOTBETCTBHH C 3a-
TAHHBIMH UCXOIHBIMH
napaMeTpamu
(TexHoOTHYECKas cpena,
JIaBJIEHUE U TEMIIEpaTypa).
Tabmura 3 6
No Pazpen Ya | Tema cemunapa, Kpartkoe coaep:xanue dopmupyeMbie
0/l | JMCHUIVIMHBI | CbI | MPAKTHYECKOIO KOMIIeTEeH MU
3aHATHS,
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J1a0opaTopHOro

KOJIOHHA, aIapar C
MeIIaKoi u py0armkoif) B
COOTBETCTBHH C 3a-
TAHHBIMU UCXOJHBIMU
napaMeTpamu
(TexHONOTHYECKAS CpeNa,
JIABJICHHE U TEMIIEPATypa).

NPaKTHKyMa
1 Pacuer Ha Pemenune CropoexTupoBath u OIIK-2, OIIK-3,
IIPOYHOCTH H KOMILIIEKCHOH paccunTarh Ha npoyHocTs, | K-35, IIK-15,
YCTOWUYUBOCTH HH)KEHEPHOU ycroitumBocTh snementsr | {IK-16
3JIEMEHTOB H 3a/1aun. TEXHOJIOTHIECKOTO
y3JI0B obopynoBanus (abcopbep,
XUMHUYECKOU KOXKyXOTpyOUaThIi
amrmapaTyphl. TemnooOMeHHuK Tuna H,
K, I1, ¥, TIK,
pexTudUKanuoHHAS

7. Cooepxucanue nabopamoprusix 3anamui (tTabmvna 4 a — ounas dopma, Tabmwna 4 6 —

3a04Has popma)

Ljenv npoeedenus nabopamopuvix 3aHAmMUL; TPOBEPKA TEOPETHYECKUX IOJIOKEHUH H

3aBUCUMOCTEH 110 pacqéTy HaHpﬂ)I(eHHO-,Z[C(I)OpMHpOBaHHOFO COCTOSAHH COCYIOB H aIllrapaToB

Tabmuna 4 a
Paznen Yace Haumenoranue Kpartkoe conep:xanue ®opmMupyeM
AHCHHILTHHBI bI JabopaTopHoi ble
paboThI KOMIeTeHIH
U
2.Teopus u 1.UccnenoBanue Osnakomienue ¢ Teopuelt, | OIIK-2,
pacuer 18 | HampspKeHUH, M3yUeHUE MaTepUaIbHON OIIK-5, 1IK-5,
TOHKOCTEHHBIX JEUCTBYIOIIUX B CTEHKE | YACTH YCTAHOBKH, mopsinok | [IK-15, IIK-16
obomnouex UIHHIPA. IPOBEICHUS
BpalleHusl. OKCIIEPUMEHTA, TEXHHUKA
0e301acHOCTH MPHU
MIPOBEIEHUN KOHKPETHOIO
SKCIIEPUMEHTA,
2.0OnpeneneHue [IpoBenenue pacueTos 110
HaIPSHKSHUH B JHUIIAX | TEOPETHUECKUM
pasnuYHON GOPMEL, 3aBHCHUMOCTSIM,
Harpy>KEHHBIX IIPOBEICHHE
BHYTPEHHUM 9KCIIEPUMEHTA U €T0
TTABIICHUEM. 00paboTKa, CpaBHEHHUE
pe3yIbTaTOB pacyera C
9KCIIEPUMEHTOM,
o(opMIIEHHE OTYETA,
cliaga OT4yeTa.
3.Pacuer Ha 18 Hccnenorauue Osnakomienue ¢ Teopueit, | OIIK-2,
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IIPOYHOCTH U U3THOArOIIIX U3Y4EHHE MaTepHATbHOH OIlIK-5, IIK-5,
YCTOHYHUBOCTH HaIlpsSDKEHUH B YacTH YCTaHOBKH, opsnok | [IK-15, IIK-16
JJIEMEHTOB H OaHnaxax. IIPOBEICHUS
y3JI0B 9KCIIEPUMEHTA, TEXHUKA
XUMUYECKOU 6e30macHOCTH IpU
anmaparyphl. IIPOBE/IEHUE KOHKPETHOI'O
9KCIIEpUMEHTA,
[TpoBenenue pacyeToB 10
TEOPETUYECKUM
3aBUCUMOCTSIM,
IIPOBENICHHUE
9KCIEPUMEHTA U €T0
00paboTka, cpaBHEHHE
pE3yIbTaTOB pacyera c
9KCIEPUMEHTOM,
oopmienue oryera,
clada oTdeTa.
5.Kputnueckue 36 1. Ompenenenue Osnakomienue ¢ Teopuel, | OI/K-2,
CKOPOCTH KPUTHYECKON CKOPOCTH | M3Y4ECHHE MaTepUAIBLHON OIIK-5, IIK-5,
BpAIlAOIIUXCS BpAIllCHHUs Baja C YaCTH YCTaHOBKH, mopsinok | [IK-135, IIK-16
BaJIOB OJTHUM JTUCKOM IIPOBEICHUS
SKCIEPUMEHTA, TEXHUKA
0e30macHOCTH IIpH
IIPOBEIEHUHN KOHKPETHOIO
9KCIIEPUMEHTA,
2. Onpenenenue IIpoBeneHue pacyeToB 110
KPUTUYECKIX TEOPETUIECKUM
CKOPOCTEH BpalleHus 3aBHCHMOCTSIM,
Bajia C HECKOJIBKUMHU IIPOBE/ICHUE
JTCKaMH OKCTIEPUMEHTA U €T0
o0paboTka, cpaBHEHHE
pE3yJIbTAaTOB pacdera C
9KCTIEPUMEHTOM,
oopmIieHKE OTYETA,
c/iaga oT4era.
Tabnwma 4 6
Paznmen Yac HaumenoBauue KpaTtkoe cogep:xkanne ®opmMupyeM
AUCIUTNIHHBI bl JabopaTopHoil bIe
padoThI KOMIIeTEeHIH
U
2.Teopus u 1.UccnenoBanue Osnakomienue ¢ Teopueit, | OIK-2,
pacuer HaIIPSOKEHHH, m3ydenue Matepuansaonn | OLK-5, IIK-5,
TOHKOCTEHHBIX NEWCTBYIOIMUX B CTEHKE | YaCTH yCTAHOBKH, IOPAIOK lIK-15, IIK-16
obonouex HATHHIPA. IPOBEIECHUS
BpAICHHUS. SKCIIEpPUMEHTa, TEXHHUKA

6€30IacHOCTH IIpU
IIPOBEIEHUH KOHKPETHOIO

9KCIIEPAMEHTA,
2.0npeneneHue [TpoBeneHuE pacueToB 110
HANPSHKEHWH B THUINAX | TEOPETHUECKHM




pa3nuYHON OpPMEL,
Harpy»KEeHHBIX
BHYTPEHHAM
TABIICHUEM.

3aBHCHMOCTSIM,
IIPOBEICHHUE
9KCIIEPUMEHTA U €T0
00paboTka, cpaBHEHHE
PE3yJbTaTOB pacyera C
9KCIIEPUMEHTOM,
odopmiieHHE 0TUeTA,
craua oTyeTa.

3.Pacuer Ha
MIPOYHOCTH U
YCTOWYMBOCTD
3JIEMEHTOB U
Y3JIOB
XUMHAYECKOH
amnaparypsl.

Hccnenosanue
W3THOArOIIIX
HAIIPsDKEHUH B
Oaumaxax.

O3HaKoMJIEHHE C TEOPUEH,
H3yueHHUE MaTepUaIbHOU
YaCTH YCTaHOBKH, IIOPAIOK
IIPOBENICHUS
OKCTIEPUMEHTA, TEXHUKA
0e30MacHOCTH IIpH
IIPOBEIEHUE KOHKPETHOI'O
9KCIEpUMEHTA,
[TpoBeneHue pacyeToB 110
TEOPETUIECKUM
3aBHCUMOCTSIM,
IIPOBEICHUE
OKCIIEPHUMEHTA U €r0
00paboTKa, CpaBHEHHE
pe3yNbTaToB pacyera ¢
OKCIIEPUMEHTOM,
odopmIeHHE O0TUETA,
crada OTueTa.

OIIK-2,
OIIK-5, IIK-5,
IIK-15, IIK-16

5.Kputugeckue
CKOpPOCTH
BpAIIAIOIIKXCS
BaJIOB

1. Ompeneneuue
KPHUTHYECKOW CKOPOCTH
BpallleHNs Baja ¢
OJTHUM JTUCKOM

2. Onpenenenue
KPUATHYECKHUX
CKOpPOCTEH BpallleHuUs
BaJIa C HECKOJIBKUMH
TUCKaMHU

O3HaKOMJICHHE C TEOPUEH,
HU3yUYCHHE MaTePHAIBHON
YaCTH YCTaHOBKH, IIOPSIOK
TIPOBEIECHUS
9KCIIEPUMEHTa, TEXHUKA
6e301macHOCTH IIpU
IIPOBEJICHUH KOHKPETHOTO
9KCTIEPUMEHTA,
[TpoBeseHue pacyeToB II0
TEOPETHUECKUM
3aBUCHMOCTSIM,
MIPOBEICHUE
9KCIIEPUMEHTa U €TI0
00paboTKa, cCpaBHEHKE
pe3yIbTaTOB pacdeTa ¢
9KCIIEPUMEHTOM,
oopmIieHKE OTYETA,
claga oT4yeTa.

OIIK-2,
OIIK-5, IIK-5,
IIK-15, IIK-16

JlabopamopHuie pabomvl npogodsmcs 6 nomeujenuy yuebnoi rabopamopuu 324 xageope

TMO c ucnonv3o6anuem cneyuanbHo2o 060pyO006aHUA.

8. Camocmoamensnaa paboma baxanaspa (Tabmuna 5 a — ounas dopma, Tabmuua 5 6 —

3a09Has opMa) ¢ yKazaHueM HOPMUPYEMbIX KOMIIETEHIIMH

Tabmuna 5 a




Ne Temnl, Yac ®opma CPC ®opmMHpyeMble KOMIIETeHIIUH

/11 | BBIHOCHMBIE HA | bl
CaMOCTOSATEIbH

yIo padoTty

1 OcHOBEI 22 | Ilpopabomxa mamepuana, | OIIK-2, OIIK-5, IIK-5, IIK-15,
KOHCTPYyHpPOBaH Nn0020MoBKa K I1IK-16
U XUMHYECKUX cobeced08aHUI0
MaIliH |
annaparos.

P Teopus u 23 | Illpopabomra mamepuana, OIIK-2, OIIK-5, IIK-5, IIK-15,
pacyet no020moeKka K IIK-16
TOHKOCTEHHBIX nabopamopHoii pabome,
obomouex ogopmneHue omyema
BpaIlleHMUSL.

3 Pacuet na 23 IIpopabomxa mamepuana, OIIK-2, OIIK-5, 1IK-5, IIK-15,
IIPOYHOCTE U n0020MosKa K IIK-16
YCTOHYMBOCTD nabopamopHoii pabome,

JJIEMEHTOB U ohopmnerue omuema,
y3JI0B Buinonnenue pacuemnoti
XUMHAYECKOH pabomwi
annaparypel.

4 Armmapatsr u 22 | Ilpopabomra mamepuana, OIIK-2, OIIK-5, IIK-5, IIK-15,
3aTBOPHI 1n0020MOoBKaA K 3a4emy IIK-16
BBICOKOTO
TABJICHUS

5 Kputnueckue 72 | Ilpopabomxa mamepuand, OIIK-2, OIIK-5, IIK-5, IIK-15,
CKOPOCTH no020mosKa K IIK-16
BpAINAIOIIHAXCS nabopamopnoii pabome,

BaJIOB oghopmaeHue omyema
Tabnuma 5 6
Ne Templ, Yac ®opma CPC ®opmupyemMble KOMIETEHIHH

n/n | BBIHOCHMBIE HA BI

CaMOCTOSTENLHY
10 paboTy

1 OcHOBEI 39 IIpopabomxa mamepuana, OIIK-2, OIIK-5, IIK-5, IIK-15, I[IK-16
KOHCTPYMPOBaH n0020mosKa K cobecedo8anuio
Ul XUMUYECKHIX
MalluH 1
annaparos.

2 Teopus u 39 | IIpopabomxa mamepuana, OIIK-2, OIIK-5, IIK-5, IIK-15, IIK-16
pacdeT n0020Mo6Ka K 1a00PamopHoIl
TOHKOCTEHHEIX pabome, oghopmnenue omuema
oboouex
BpaIlEeHHUSL.

3 Pacuer na 40 Ipopabomra mamepuana, OIIK-2, OIIK-5, IIK-3, IIK-15, IIK-16
[POYHOCTH U n0020mosKa K 1abopamopHoti
YCTOHYUBOCTD pabome, ogpopmnenue

OJIEMCHTOB U

omuema,

14




Y3J10B Buinonuenue pacuemnoii
XUMHYECKOH pabomo
anmnaparypsl.
4 ArnmapaTsl U 40 IIpopabomxa mamepuana, OIIK-2, OIIK-5, IIK-5, IIK-15, IIK-16
3aTBOPBI nO020MO8KA K 3ayenty
BBICOKOTO
JaBIICHUS
5 Kputrueckue 127 Ipopabomxa mamepuana, OIIK-2, OIIK-5, IIK-5, I[IK-15, [IK-16
CKOPOCTH n0020mosKa K 1abopamopHoii
BPAIIAIOIHXCSI pabome, opopmnenue omuema
BAJIOB

9. Hcnonv3oeanue pelimuH2z0801 CUCHEMbl OUeHKU 3HAHUIL

IIpu oyenxe pe3yremamos OesMeNbHOCHYU —CMYOEHMO8 6 PAaMKax — OUCYUNIUHbL
«Koncmpyuposanue u pacuem siemenmog 060py008aHus (N0 OMPACISAM)»  UCHONbLIYEMCA
peumunzoeas cucmema. Peiimunzoeas oyenka Gopmupyemcs HA OCHOBAHUU MeKyuje2o U
NPOMeNCYMOYH020 KOHMpPOs. Makcumanvruoe U MUHUMANIbHOE KOAUYECME0 6alN08 NO PUSIUYHBIM
suoam y4ebnoil pabomuvl Onpedessiomest Ux CLONCHOCHbIO. 6-i cemecmp (8-ii cemecmp 014 3A04HOU
dopmer) 3asepuiaemes npocmagnenuem OYEHKU U COOMEEmcmeylouje2o el yucia 6annos 00
axzamena (36+60), Ha sxzamene(24+40), obwee yucno banos (60+73-yoosn., 74+86- xop., 87+100-
omn). 7-1i cemecmp (9-il cemecmp 05 3A04HOT POPMbL) 3A8ePUIAECS NPOCMABIEHUEM 3a4ema C
oyenkoil u coomeememeyiouje2o el uucia bannoe 0o savema (36+60), na 3aueme (24+40), obwee
yucno 6anog (60+73-yooen., 74+86- xop., 87+100-omn). Oyenxa xradicooeo 6uda pabomol
npusederna 6 mabauye.

Ilpu usyvenuu OuCYuniIuHbLL NPEOYCMAMPUBAEICS 9K3AMEH, GbINOJIHEeHUe U 3auumd
nabopamopHeix pabom, GvinOAHeHUe pacyemHvlx pabom, cobecedosanue. 3a 3mu KOHMPOLbHbIE

Mo4YKU cmy()eHm Mooicem HNOAYHUMb MUHUMANIbHOE U MAKCUMANbHOE KOJAUYECHBO bannos (CJW.

mabauyy).
OuenouHble cpedcmea Kon-60 Min, 6annoe Max, 6annos
6 cemecmp

Jlabopamopnasa paboma 4 12 20
Pacyemmnvie pabomepl 1 20 30
Cobeceooearnue 1 4 10
IK3ameH 1 24 40
Hmozo 60 100
7-il cemecmp

Jlabopamopnaa paboma 2 36 60
3auem c oyeHKoll 1 24 40
Hmozo 60 100
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10. Hugpopmayuonno-memoouueckoe obecneuerue OUCHYUNIUHBI
10.1 Ocnoénaa rnumepamypa

HpI/I U3Y4YCHHUU OUCHHMIIIINHBI ((KOHCpr’HpOBB.HHG " pacdcT 3JIEMEHTOB 060py;10}3aHH5{ (HO

OTpaCJISIM)» B Kad€CTBC OCHOBHBIX HCTOYHHKOB I/IH(i)OpMaHI/II/I PEKOMEHIOYETCA HCIOJIB30BATH

CIIETYIOIITYIO JTUTEPATYDY.

OcHoBHBIE HCTOYHHKH HH(OPMALIUU Kou-Bo 3Kk3.
Kowmuccapog, FO. A. OCHOBBI KOHCTPYHPOBAHUS U OBC IOpaiiT [caifT]. —
IIPOEKTUPOBAHHUS IIPOMBIIUIEHHBIX alllapaToB : ydeOHOe URL: https://urait.ru/bcode/454218
nocobue ams By3oB / FO. A. Komuccapos, JI. C. I'opzees, Joctym u3 mo6o# Touku MuTepHeT
. IL. Bent. — 2-e u3x., ucmp. u gomn. — Mocksa : IIOCIIE PETUCTPALIAHU C
WznarensctBo FOpaiit, 2020. — 368 ¢. — (Briciiee xoMubiorepoB b ®T'BOY BO
oOpaszoBanmue). — ISBN 978-5-534-05422-4. «KHUTY»

Bopies, B.A. Pacuér u nmpoekTrpoBaHKe TEXHOIOTHIECKOIO OBbC «YHuBepcurerckas

00opynoBaHus: yueOHOE 3JIEKTPOHHOE U3IaHue / oubIrOTEKA OHIIAHHY

B.S1. Bopmes, M.A. IIpomToB ; TamOoBCKuit URL: https://biblioclub.ru/index.ph

rOCyapCTBEHHBIN TEXHUYECKAN YHUBEPCUTET. — 1amMO0B : p?page=book&id=570269

TamGoBCKHMIA rocyIapcTBEHHBIN TeXHUUeCKui yauBepeuter | JocTym u3 moboi Touku MHTEepHET

(TT'TY), 2018. — 82 c. : mm — ISBN 978-5-8265-1967-7. ITOCJI€ PETUCTpALUH C
xommeioTepos B® ®I'BOY BO

«KHUTY»

[Toruxapor, V.. PacdeTs MalllvH 1 anmapaToB XUMUUECKHX 10

IIPOU3BOJICTB U HererazonepepaboTKy (IPUMEpPH] B 3aJa4H):

ygaebHoe mocobue. / 1.W. [Tonukapos, C.1. ITorukapos, C.B.

Pauxorckuii — M.: Amsda-M, 2012.- 720 c.

10.2 /lononnumenvraa tumepamypa

B xaugectBe OOIIOJTHUTCIBHBIX HCTOYHHUKOB HH@)OpMaHHH PEKOMEHIYETCA HCIIOJIB30BAaTh

CIIEYIOIIYIO TUTEPaTypy:
JlomoTHUTEIbHbIEe HCTOYHHKH HHpOPMAaLHH KoJi-Bo 3Kk3.
1. 3wmvusxoB, B.M. OcHOBbI pacueTa H KOHCTPYHPOBaHHS 5BC ZNANIUM.COM
MAIlliH W aIlapaToB mepepabaThBAOIIUX IIPOU3BOICTB: http://znanium.com/bookread?2.php
yuebnnk/ 3umusikos B.M., Kypouxun A.A., Crmnee LA, 1 1p. ?7book=494036
- M.: HUL] TH®PA-M, 2016. - 360 c. Tloctyn u3 060 Touku MuTepHeT
IIOCIIE PETUCTPALIUH C
xoMmbioTepoB B® ®T'BOY BO
«KHUTVY»
2. Tlonmkapor, V.JI. MamuHel u anmaparbl XHUMHYECKHUX 10
IPOM3BOACTB U HedTe-rasomepepaboTku: ydebnmk./ M.
Tonukapos, M.I'. aitnymmun — M3n. 2-e, nepepad. u 10—
M.: Anpda- M, 2006. - 608 c.: ui.
3. TlonmkapoB, .. KoHcTpyrpoBanue M pacyeT 3JIEMEHTOB 10
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XHMHYECKOro obopymoBanus: ydeOuuk./ M.M. TloHuKapos,
C.H. IlonukapoB — M.: Anbda- M, 2010. -382 c.: .

10.3 Snexmponnsie ucmounuku ungopmayuu

Ilpu m3ydennn mucnunnuHbl «KOHCTpYHpOBaHHE M pacdeT 3JIeMEHTOB 060pymIoBaHMS (IO
OTPACIIAM)» MCII0NIb30BAHHUE IIEKTPOHHBIX HCTOUHUKOB HHMOPMAIHH:

OK YHUII KHUTY http://ruslan.kstu.ru
Ob VHUII KHUTY http://ft kstu.ru/ft/
IBC Znanium.com http://znanium.com/
3BC Jlans http://e.lanbook.com/books/

BN

10.4 IIpogpeccuonanvrsie 6azvl OGHHBIX U UHPOPMAYUOHHDIE CHPABOUHDLE CUCEMDbI

a) bompmas osHmmknonmenus medt u rasa [MuTepHer-pecypc]. Pexwmm mocTyma:

https://www.ngpedia.ru

6) Cobparme 'OCToB https://vsegost.com

CoraacoBaHo:

bubnuorexaps A.T. Jlateimosa

11. Oyenounvie cpedcmea ona onpedeseHus pe3yibmamos 0C60eHUA OUCUURTUHBL

OneHouHBIE  CpeACTBAa IS TNPOBENEHHS  TEKYIEro  KOHTPONS  yCIEBaeMOCTH,
IIPOMEKYTOYHON aTTECTAIUN O0YJAFOLIIXCS U UTOTOBOH (TOCYIapCTBEHHOW MTOTOBOM) aTTeCTallii
pa3pabaThIBAIOTCS COTJIACHO MOJOXEHUI0 0 DOHIaX OIMEHOYHBIX CPENCTB, PACCMATPUBAIOTCS KaK

COCTaBHAas 9acThb pa6oqel71 IIporpaMMBbl 1 O(i)OpMJ'IfHOTCSI OTACIBHBIM JOKYMCHTOM.

12. MamepuanbvHo-mexnuueckoe obecneuenue OUCUURIUHBL (MOOYNA).
Jis peanmumsanuu  ygeGHOro mporecca Mo AucCIumInHe KOHCTpyHpoBaHHWE M pacyer
JJIEMEHTOB OOOpyzoBaHUS (IO OTpacisiM) TpeOyeTcs Cleayiolnee MaTepHabHO-TEXHUYECKOE

oOecrieuenue:



HammenoBanue
pasnena (Tembl)

HaumenoBanue yaeGHOR
71ab0paTOpHH, ayIUTOPHH, Kilacca

Ilepeuens nabopaTopHOTO
000opynoBaHU,

JUCITUTUTAHEI CIENMAIM3UPOBAHHON MeOEITH 1
TEXHUYECKHX CPEACTB O0yUeHHUs
1-6 VuebHas ayquTopus s - MyJIbTUMEIUHHBINA TPOEKTOP;

IPOBENCHUS 3aHATUH JIEKITHOHHOTO
THIIA
(K, 104)

- IEPCOHAIBHBINA KOMIIBIOTED;
- HACTEHHBIN dKpaH;

- aKyCTUYECKUE KOJIOHKH;

- y4eOHBIE CTOJIBI, CTYJIbS;

- IOCKa NepeABIKHAS,;

- CTOJI IIpETIOaBaTENs.

Jlaboparopust MamuH ¥ anmaparos | JlaboparopHoe obopyIoBaHuUE:
HedTerasonepepabotiu (K, 324) IOpTaTHBHAS naboparopus
«Kanenpkay,

n1abopaTopus MO TEIIOTEXHUKE,
yueOHO — HarJIIIHBIE TOCOOHS

ITomemenwne 1yt CaMOCTOSTENLHOM
paboTel
(K, 214)

- IEPCOHAIIBHBIA KOMIIBIOTED;
- CTOJI KOMIIBIOTEPHBIN;
- yueOHBIE CTOJIBI, CTYJIbSL.

13. Obpazosamenvhvle mexnonozuu

1. Jlekmum. 3aHATHH, TaKXe

Hapsany

HCIIOJIB3YIOTCA JICKIIUSA-BH3yaIU3aliusd (C HCIIOJIb30BAaHHUEM DPaA3IMIHBIX (bOpM HarJsITHOCTH:

C TpagUuIIMOHHBIMH BHJIAMH JICKITHOHHBIX

IPE3EHTAMN [0 MUCHHIUIMHE, MyJIbTHMEINA, PUCYHKH, (HOTO, CXeMbl M TaOIMIbI); JIEKITHS-
KOHCyJNbTaIHs (OCyIIecTBIIIEMAast B hopMaTe «BOIPOCE — OTBETEIY).

2. TlpakTnueckue 3aHATHS (YCTHBIA OIPOC, TECTHPOBAHUE, COOECEIOBAHME, IHCKYCCHS,
KOJUIOKBHYM, pedeparsl).

3. JIaGopatopHbie 3aHATHSL.

4. llpm opraHu3andM  CaMOCTOSTENbHOM  pabOTBI  HCIONB3YIOTCS — CIETYyFOIIHe
obpazoBaTenbHbIE TEXHOJIOTUH: camMo00yueHre (MHIMBHIyaIbHas W IPYIIIOBas CaMOCTOSTENbHAS
pabora — wm3ydeHHe 0a30BOH U MOMONHUTENBHOM JIMUTEPATyphl, IOATOTOBKA K IMPAKTHIECKUM

SQHITHIM).



