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oTpacamn»
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PaGouas nporpamma coctabieHa ¢ ydetoMm TpeGosanuii deaepanbHOro rocyjaap-
CTBEHHOI0 00pa30BaTEIILHOIO CTaH/apTa BbICIIEro 00pa3oBaHus
(Ilpuka3z Muno6pnayku Poccun No 923 ot 07.08.2020) o HanpaBleHHIO

18.03.02 «IHepro- u pecypcocdeperaroume 1npoLecchbl B XUMHYECKON
(HOMEP. JlaTa YTBEPA/ICHUS ) (1ndp)

TEXHOJIOIMH, OMOTEXHOJOIUH U HG(J)T€XHMMH>>

(HAuMEHOBAHKUE IH!IIPLIB.ICIIH”)

Ha OCHOBaHMM ydyeOHOro niana Habopa obyuatommxcst 2023 roja.
Paszpabotunk nporpaMmbi:

nouedT kad. MAXII .H. MajpiieB

(J1OKHOCTE) ch) (H.O. damuaus)

PaGouas nporpamma paccMoTpena u o100peHa Ha 3aceanun Kadeapst MAXI
nporokosn ot 19.04.2023 r. Ne§

3aB. kadepoit M.H. Majpliies
(110; (P.H.0.)




1. Ilenu oceoenusn oucyunnunol
Hensamu ocBoeHus IUCHUIUIMHBI «KOHCTpyHpOBaHME W PAcyET HJIEMEHTOB
000py1I0BaHUS OTPACIINY SBIISIOTCS:

1. npuoOpeTeHue 3HaHUN O OOIMIMX MPUHIUIAX U METOJI0JIOIMH KOHCTPYHPOBa-
HUs MAIllVH U anlapaToB OTPACIIH;

2. U3y4YeHHE KOMIIOHOBOYHBIX, KHHEMAaTUYECKUX U KOHCTPYKTHBHBIX CXEM Me-
XaHU3MOB, MAIlIMH, arperaTtoB U KOMILIEKCOB;

3. mpuoOpeTeHue HaBBIKOB pacueTa 000pyI0BaHUS NPU MPOSKTUPOBAHUU;

4. mpuoOpeTeHne HAaBBIKOB aBTOMATU3MPOBAHHOTO IPOEKTUPOBAHUS, IPUMEHE-
HUE KOMIIBIOTEPHOM TEXHHUKH M NOCTPOUTENEH Mpu pa3pabOTKe KOHCTPYK-
TOPCKOM JOKYMEHTALIMH.

2. Mecmo oucyuniaunvl (M00y1s) 6 cmpyKmype 0CHOBHOU 00pazoeameiib-
HOU RPOZpammol

Hucuunnuna b1.B.08 «KoncTpynpoBanue u pacdér 3jieMeHTOB 000pyioBa-
HUS OTpacian» OTHOCUTCS K eapuamuenoti yactu OOII u popmupyer y OakanaBpos
no HampasieHuio noarotoBku 18.03.02. «DHepro- u pecypcocbeperaronme mpo-
LIECChI B XUMUYECKON TEXHOJOTUU, HEPTEXUMHUH ¥ OMOTEXHOJIOTUHU» HAOOp 3HAHUH,
YMEHHM, HABBIKOB U KOMIIETCHIINH.

JUist yCHemHoro oCcBO€HUs! TUCHUILTMHBI «KOHCTpyHpoBaHue M pacyeT sJe-
MEHTOB OOOpYAOBaHUSl OTpaciu» 0Oaxkaiasp no HAIPaBICHUIO TOATOTOBKHU
18.03.02. «3DHepro- U pecypcocOeperaromye mporecchl B XMMUUECKONW TEXHOIOTHH,
HeTEeXUMHUHU W OMOTEXHOJIOTMHU» JOKEH OCBOUTH MaTepuan MPeAlIeCTBYIOIINX
JUCLUILINH:

a) 51.0.12 Mamemamuxa

0) b1.0.13 @usuxa

8) b1.0.18 Unoicenepnas u xomnviomepuas epaguxa
2) b1.0.21 Teopemuueckas mexanuxa

0) b1.0.22 Mamepuanogedenue

e) 51.0.26 Jlemanu mawun

ac) 51.0.30 /Junamuxa u npounocmos mawiun

Hucrumnaa «KoHCTpyrupoBaHUE U pacy€T AIeMEHTOB 000pYyI0BaHUS OTpac-
JW SBIISIETCS TIPEIIECTBYIONIEH U HeoOX0AuMa JIJIsl YCTICIIHOTO YCBOGHUS Mociie-
JTYIOIIUX JUCIUTLIIH:

a) b1.B.09 Texnonoeus mawunocmpoenus;

0) b1.B.16 Monmasic u pemonm mexnono2uiecko2o 060pyo008anus;



3HaHI/I$I, IMOJIYYCHHBIC IIPU U3YHYCHHUUN AUCHUILIIMHBI <<KOHCpr1/IpOBaHI/Ie " pac-
Y€T SJIEMEHTOB O60py,Z[0BaHI/IH oTpacin» MOIr'yT OBITH HCITOJI30BaHbI IIpHu IIPOXOK-
ACHHH IIPAKTUK U BBIIIOJIHCHUU BBIHYCKHOﬁ KB&HH(bHKaHHOHHOfI pa6OTLI.

3. Komnemenyuu u unouxamopovt 00CMUINCEHUA KOMNEmeHuuu o00y-
yarowezocsa, hopmupyemoie 6 pezyiomame 0C60EHU OUCUUNIUHDL

IIK-5.1 3HaeT TUIBI U OCHOBHBIE XapaKTEPUCTUKUA MAIIMHOCTPOUTEIBHOIO
IIPOM3BOJICTBA, a TAKXKE IMpaBWiIa pa3pabOTKH, KOMIUIEKTAIIMU, OQPOPMIICHUS U 00-
paIIeHHs TEXHOJIOTMYECKON TOKYMEHTaluN

IIK-5.2 ymeeT NpuMEHATh NEUCTBYIOIIAE HOPMBI TEXHOJIOTHYECKOTO ITPOEK-
TUPOBAHUSI TEXHOJIOIMYECKUX KOMIUIEKCOB; aHAJIM3UPOBATH CTPYKTYPY AECHCTBYIO-
IIMX TEXHOJOTHYECKUX KOMILJIEKCOB

IIK-5.3 BnameeT HaBbIKAMU NPUMEHEHUS] HOPM TEXHOJIOTMYECKOTO IMPOEKTHU-
poBaHMsI IpHU pa3pabOTKE COBPEMEHHBIX IMPOEKTHBIX PELICHUN MeXaHOCOOPOUYHBIX
LIEXOB.

B pezynemame oceoenusn oucyuniunvl 00yuaOuuiica 00JM4ceH

1) 3nats:

a) TUIBI U OCHOBHBIE XapaKTEPUCTHUKHA MAIIMHOCTPOUTEIBHOIO MPOU3BOJI-
CTBa,

0) mpaBuia pa3pabOTKH, KOMIUIEKTAllMU, OGOPMIIEHUSI U OOpaleHUs] TEXHO-
JIOTUYECKON JOKYMEHTAIINH.

2) YmerTs:

a) MPUMEHATH JCUCTBYIOIIME HOPMBI TEXHOJOTMYECKOTO IMPOEKTUPOBAHUS
TEXHOJIOTUYECKUX KOMILJIEKCOB;

0) aHaTM3UPOBATH CTPYKTYPY JEHCTBYIOIIUX TEXHOJIOTHYECKUX KOMIUIEKCOB.

3) Bnanets:

a) HaBbIKAMHU IPUMEHEHHSI HOPM TEXHOJOTMYECKOrO IPOEKTUPOBAHMS IPU
pa3paboTKe COBPEMEHHBIX MPOEKTHBIX PEIICHUH MEXaHOCOOPOUYHBIX 1IEXOB



4. Cmpykmypa u codeprcanue oucyuniaunvl «KOHCTpyupoBaHUE U PACUET
AJIEMEHTOB 000PYA0BAHUS OTPACIIN
OO6mas TpyA0eMKOCTh TUCIUIUIMHBI COCTABJIsAET 6 3a4eTHBIX eIUHMIL, 216 ya-

COB.

Ne Paznen Buabi yueoHoii Onenovynnie

0| JUCHMUIJIHHBI o padoTsI (B yacax) cpeacTBa JJisi

/m § Jlex- | Ilpaktu- | Jlabopa- KCP CPC NpoBeICHUA

E ouu 4eCKUe TOPHBIC Hp(zMemyTO‘l-
@) 3aHATUSA paboThI HOH aTTeécTa-
MU 10 pa3jie-

JIam

1 | OcHoBel  KOH-| 6/7 712 4/4 4/2 217 7/9 | Dx3amen, na6o-
CTPYUPOBAHUS U paTopHOE U TpaK-
paC‘{eTa XUMU- THUYECKOC 3aHs-
YECKUX MallliH THE, TUCKYCCHA
U anmnapaToB

2 | Teopus u pac- | 6/7 8/5 4/4 2/1 5/8 10/13 | Dx3amen, mabo-
YeT TOHKOCTCH- paTopHOE U TpaK-
HBIX 00O0JIOUEK TUYECKOE 3aHSATHE
BpaIllCHUS.

3 | Pacuer Ha | 6/7 715 4/4 4/2 517 10/12 | Ox3amen, mnabo-
MPOYHOCTH U paTopHOE U TpaK-
YCTOMYUBOCTh THYECKOE 3aHSITHE
3JIEMEHTOB u
y3JI0B  XHMHYE-

CKOM ammapary-
pHI.

4 | Kputnueckue 6/7 714 4/4 4/2 4[7 10/11 | Ox3amen, mabo-
CKOpOCTH  Bpa- paTopHOE U Mpak-
HIAIOIIUXCS  Ba- THYECKOE 3aHSITHE
JIOB

5 | Anmaparsl u 3a- | 6/7 712 2/2 4/2 2/7 8/9 | Dx3ameH, Jsabo-
TBOPBI BBICOKO- paTOpPHOE U MpaK-
T'O JTaBJICHHUS THYECKOE 3aHSITHE

6 | Kypcosas paGo- | 6/7 18/18 36/36 | 3ammra Kypco-

Ta BOI paboTHI
UTOIro 36/18 18/18 18/9 36/54 81/90

®dopma aTTecTanu

Oumnas (opma: sx3ameH (27);
OuHo-3a04Has popma: sk3ameH (27)




5. Codepircanue 1eKYUOHHBIX 3AHAMUIL NO

MBIX KOMIIETEHIINHI

memam c ykazanueMm (opmupye-

Yacel

Ne Paznen nucun- Tema jileKUHOHHOTO 32- ®opmupyembie

n/n TIJTMHBI ounast/ouHo- HATHSA Kpatwkoe conepskanne KOMIIeTeHI[U !

3204Has

1 OCHOBBI  KOHCTpY- 712 OcHoBHble  TpebOoBanus, | Omnpenenenne obomnouku. | [IK-5.1, [1K-5.2,
UPOBaHUs XHUMHUYeE- npeabsiBisieMble K XuMu- | OO0noukn Kak ocHoBHbIe | [7K-5.3
CKMX MAIlWH W aIl- 4eCKOMY OO0OpYIOBaHHIO. | 3JIEMEHTBl  XUMHYECKOM
apaToB. OO0ume OCHOBBI KOHCTPYH- | ammapaTypsl.  Ompenee-

pOBaHMA IETaled W y3JI0B | HUE OOOJOYKH BpAILCHHMS.
XUMHYECKOTO 00opy- | CpenuHHAas TOBEPXHOCTH,
noBauus. OCHOBHBIE PEKO- | MEPHIHMAH, MOJIOC, Mapan-
MCHJALUH 110 BHIOOPY KOH- | JISNbHBIE [IyTH, TJIABHBIC
CTPYKLHOHHBIX panuychl KpHBH3HBL Oiie-
marepuanoB. TpeGoBauus | MeHT o00oa0uku. OCHOB-
K amnmaparype, IOABEAOM- | Hble COOTHOIICHMS IS
CTBEHHOI PocTexHam3opy. | reoMeTpudecKkux napa-
METPOB 3JIEMEHTOB. [loHs-
THEe 00 0CEeCMMMETPUYHOU
PaBHOMEpHO  pacmpene-
JEHHOI Harpyske, ee 0co-
OCHHOCTH.

2 Teopuss u pacuer 8/5 OcHoBHble cBeneHus 10 | [louarume o 6esmomentHout | [IK-5.1, I1K-5.2,
TOHKOCTCHHBIX reoMeTpur 000JIOYEK Bpa- | TEOpUsIX pacdera TOHKO- | [TK-5.3
obosodex  Bparie- meHus. BeIBox ypaBHEHHs | CTEHHBIX o00Oosiouek. Bwl-

HUSL. paBHOBECHSI BJIEMEHTa Ha | BOJ YypaBHEHHH Oe3Mo-
ocu X, Z, Y. edpopmarus | MCHTHOI TEOpHUH:
dJIeMEHTa O00O0JIOYKH. DJie- | ypaBHEHUS  PaBHOBECHS
MEHTBl MOMEHTHOH Teo- | 3JeMeHTa (ypaBHEHUs
pun. BrBon ypaBHeHus | Jlamaca) u ypaBHEHHsS
MOMEHTHON Teopuu. Me- | paBHOBecus 30HbBL. BHyT-
TOJMKA pacyeTa Ha MNpOY- | PEHHHE CHJIIbI U MOMEHTBI,
HOCTh 00OJIOUEK Bpalie- | AeHCTBYIOMNE HA 3IIEMEHT
HUA.  YpaBHeHHMs  0Oe3- | 00OJIOUKHM, TIpHpoAa WX
MOMEHTHOM TEOpHHU. | BO3HUKHOBEHHA. Pa3mep-
(YpaBuenne Jlarmaca, | HOCTH ~ BHYTPEHHHX |
ypaBHEHHE pPaBHOBECHS | BHEITHUX CHJIOBBIX (PaKToO-
30HbI). Pacuer Ha mpou- | poB. BekropHoe wn3o0pa-
HOCTh 00OJIOUEK Bpalle- | )XKEHHe MOMEHTOB U BHIOOD
HUS, pabOTAIOMMX O] TIO- | CUCTEMBI Oceil KOOpAMHAT.
CTOSIHHBIM naBieHueM. | BriBonl ypaBHeHUll paBHO-
IIpumeHeHHe  pacyeTHBIX | BECUM CHI U MOMEHTOB,
YPaBHEHUM K KOHMUYECKOH, | ACHCTBYIOLUIMX HA DJIEMEHT
chepruyeckoii W UWIMH- | O00JIOYKH  BIOJL  OCEH
JPUIECKOI 000I0UKaM. X,Y,Z. HanpsixeHusi, BbI-

3bIBa€MblC  BHYTPCHHUMH
CHJaMH W MOMECHTaMH.
Meronuka pacdera 000-
JOYKM Ha NPOYHOCTH MO
STHM HAIPSDKESHHSIM.

3 Pacyer nHa mnpou- 7/5 Pacuer xoprycoB TOHKO- [Mpumenenne ypasuenuit | [IK-5.1, 11K-5.2,
HOCTb M YCTOWYH- CTEHHBIX IWINHIPUYECKUX | Oe3MOMeHTHO#H Teopuu K | [7K-5.3
BOCTbH JJIEMEHTOB H annapaToB, HATPY)KEHHBIX | pacyeTy HampsDKEHUiA: a) B
Y3JI0B XUMHUYECKON BHYTPEHHHUM JIaBJICHUEM. LUTHHIPUYECKON (c
anmnaparypsl. PacueT KpblIlieK W JHUII] KPBIIIKOH U 0e3 KPBIIIEK),

amnmaparoB, paboTaroNIIX cepuyeckoit ¥ KOHHYE-
MI0JT BHYTPEHHUM JaBJICHH- | CKOH 000JI0YKax, Harpy-
em. Pacuer KoprycoB TOH- | )K€HHBIX BHYTPEHHHMM Ta-
KOCTEHHBIX LMJIMHpUYE- 30BBIM  JaBleHHEM; 0)
CKHX aIllaparos, LTMHPUYECKOH 000J104-




padOoTaIOIMX MO/ BHEIII-
HMM AaBiieHHeM. Pacyer
amnmapaToB Ha BETPOBYIO
Harpysky. Pacuer Beptu-
KaJbHBIX amlliapaToB Ha

IEUCTBUE CEMCMUYECKUX
cuit. Pacuer ¢raHIeBpIX

K€ C JHHINEM, 3arojHEH-
HOM >KHJIKOCTBIO; B) BO
Bpamaromeiicss obomodke,
HaxoNfIIencs TMon JeH-
CTBHEM  IICHTPOOEKHBIX
CHJI OT COOCTBEHHOW Mac-
CBL. DJIeMeHTapHbBIe CBelle-

COEIMHEHUI. HUS II0 MOMEHTHOH Teo-
pun pacuera
TOHKOCTEHHBIX 000JIOYEK.
Ilonarue o xpaeBoi 3ana-
ye. CyIHOCTh MOMEHTHON
teopuu. Ilonsatue o kpae-
BOIl 3ajmade. 3aTyxarouiuii
XapakTep KpaeBbIX CHI H
moMmeHTOB. Kopotkue u
JUIMHHBIE 000JI0uKn. Me-
TOIUKA pacdeTa 00OJOYKH
Ha IIPOYHOCTH C YYETOM
KpaeBbIX CHJI 1 MOMECHTOB
Kpurnyeckue cko- 7/4 Kputnueckas ckopocts | [Ipubmmkennsle wmetonsr | [IK-5.1, [1K-5.2,
poctu Bpalllao- Baja ¢ oAHUM JuckoM. Pe- | ompenenenus kpuruue- | [7K-5.3
LUXCS BaJIOB 30HAHCHBIM XapakTep He- | CKOM CKOpPOCTH Baja: a)
YCTOIUMBOCTH NPH KPUTHU- | METOA HAJOXKEHHUs (MeTon
YEeCKOoU ckopoctu | JloHkepnu); ©) 3HEpreTH-
BpaiieHus. Bpibop pabo- | weckuid  Mmeronm  Poases.
4eil CKopocTH BpalueHus | UucieHHbIH MeToJ Iocie-
JUIS )KECTKUX M THOKHX Ba- | AOBAaTENBHBIX HPUOIMKE-
noB. BimsiHMe xapakTepa | HUH IIpHM pacdeTe KpUTH-
OIop Ha KPUTHUYECKYIO | YECKHX CKOPOCTEH.
CKOpOCTh BpAILCHUS Baja.
Kpurrnueckas CKOPOCTB
BaJa C JBYMS WIH He-
CKOJIBKUMH Juckamu. Kpu-
THYECKas CKOPOCTh TSKe-
joro Bama 0e3 JHCKOB.
[TpubnmkeHHblE  METOJIBI
OIPEJEIICHUS] KPUTUYECKOM
CKOpOCTH Bajla: a) MeTOJ
HanoxeHust (meron [lon-
Kepnu); ©0) DdHepreTmye-
ckui Mmertox Poines. Yuc-
JIEHHBIN METOL
MOCJIC/IOBATENIBHBIX — TIPH-
OmmKeHUil TpH  pacueTe
KPUTUYECKHX CKOPOCTEH
Anmapatel U 3a- 712 Pacuer anmapatoB Bbico- | Pacuer u mpoektupoBanue | [IK-5.1, [1K-5.2,
TBOPBI  BBICOKOTO Kkoro naeienus. Temmnepa- | amnapatoB Beicokoro naas- | /7K-5.3
JlaBJICHUS TypHBIe HampspkeHus B an- | jeHust (ABJI). Konctpyk-

rnapatax BBICOKOTO JaB-
JICHUS. MeTtonast
HM3TOTOBJICHHS TOJICTO-

CTEHHBIX KOPIIyCOB arlia-
paroB. KoHcTpykumu u pa-
060Ta 3aTBOPOB amNmapaToB
BBICOKOTO JABJICHHUS.

LMY KOPIIYCOB M 3aTBOPOB
AB/. TemneparypHsble
HampsDKCHUS B ammaparax
BBICOKOTO JaBleHHs. Me-
TOJbl M3TOTOBJIEHUS TOJ-
CTOCTEHHBIX KOPITyCOB al-
napatoB. KoHcTpykuuu u
pabora 3aTBOpOB ammapa-
TOB BBICOKOT'O JABJICHMUSL.




6. Cooeprrcanue npaxmuueckux 3anHaAmuil

Ha npakTudeckux 3aHATUSX TEOPETHUECKHE IMOJO0XKEHHUs, CHOPMYIUPOBAH-
HbIC Ha JICKIIMOHHBIX 3aHATHUSX, TOBOASATCS O YHCIEHHOTO PEIIeHUs, KOHKPETHOM
MPUKIAAHON 3a7a4d 10 WHJIMBUIyAIbHBIM BapUaHTaM 3aJaHUM ISl Kax1aoro oly-
yaronierocs. [Ipu BbINOJHEHNH pacyeToB 00yYarOUMCs TPUBUBAIOTCS HABBIKU pa-
00TBI CO CNIPaBOYHUKAMHU U HOPMATUBHBIMU JOKyMEHTaMH, BEIOOPOM M 00OCHOBa-
HUEM BbIOOpa ONTHMMAJBHBIX BAPUAHTOB PAcCMaTPUBAEMBIX MapaMeTpPOB, a TAKKE
COCTaBJICHHS U O(DOPMIICHHSI PACUETHBIX CXEM U 3CKHU30B PACCUUTHIBAEMOTO 000pY-
JOBaHUS ¥ MamyH. B 3aBucuMocTH OT opM 00ydeHHs TPETyCMOTPEHA Pa3IMIHas
MPOIOJIKUTEILHOCTh U MEPEUYEHDb BBIMOJHAEMBIX MPAKTUYECKUX Pa0dOT MO TeMaM U

pasaciam.
Ne Pasnes qucuuninHbl Yacsi (0/03) Tema NPaKTHYECKOro 3aHATHUS PopmupyembIe KoM-
1 neTeH U
1. OCHOBBI KOHCTPYHPOBAHUS H 4/4 3ansamue Nel. IIK-5.1, IIK-5.2, [IK-
pacdera XUMHUYECKHX MalluH Pacuer Ha MpPOYHOCTH OT AEHCTBUS BHYT- | 5.3
Y anmaparoB PEHHETO aBJICHHS
2. Teopuss ® pacder TOHKO- 2/2 Sanamue Ne2. IIK-5.1, IIK-5.2, IIK-
CTCHHBIX O00OJIOUEK BpaIe- Pacuer Ha mpouHOCTH 5.3
HUSL 1 YCTOWYHBOCTH OT
JIEWCTBHS BHYTPEHHETO 1
Hapy»XHOTO JIaBJICHUH
2/2 Sanamue Ne3. TIK-5.1, IIK-5.2, IIK-
Pacuer 5.3
CONPSDKEHUS
000J109eK
3. Pacuer Ha mpOYHOCTE W 2/2 3ansmue Ne4. IIK-5.1, IIK-5.2, IIK-
YCTOWYHMBOCTH DJIEMEHTOB U Pacuer 5.3
Y3JI0B XMMHYECKOW armapa- (nanueBoro
TYpbI COCIMHEHUS
2/2 Banamue No5. IIK-5.1, IIK-5.2, IIK-
Pacuer Ha MpPOYHOCTH M YCTOWYMBOCTH OT | 5.3
JIEWCTBHS BHYTPEHHETO M HAPY)KHOTO JaB-
JIeHUi.
4, Kputnueckue CKOPOCTH 2/2 3anuamue Ne6. TIK-5.1, IIK-5.2, IIK-
BpAIAOLINXCS BAJIOB WHxeHepHsli 5.3
pacder BaJoB
Ha MPOYHOCTB, KECTKOCTh 1
BHOPOYCTONUYNBOCTB.
212 3anamue Ne7. IIK-5.1, TIK-5.2, IIK-
Pacder Ha ’KeCTKOCTB CILIONTHBIX 5.3
Y TIOJIBIX BaJIOB MOCTOSHHOTO IOIEpEeYHO-
TO CeYEHHS.
5. A 1/1 Sanusmue No§. TIK-5.1, IIK-5.2, IIK-
MIapaThl U 3aTBOPHI BBICO- e
JHuina 5.3
KOTO JIaBJICHHS Y KPBIIIKH COCY/IOB
BBICOKOTO JIaBJICHHSI
1/1 Sanusmue No9. TIK-5.1, IIK-5.2, IIK-
HampsbkeHne B CTEHKE TOJICTOCTEHHBIX | 5.3
IMJIMHIPOB.
Bcezo 18/18




7. Cooepotcanue nadopamopHvIX 3aHAMULL

VY4eOHbIM TUTAHOM TIPEIYCMOTPEHO MPOBEJCHUE JIA0OPATOPHBIX 3aHSATUH IO
nucuuiuinHe « KoHcTpyrpoBaHue U pacdeT 371eMEHTOB 000pYAOBAHUS OTPACIH.

Lens npoBeneHus: 1a0OPATOPHBIX 3aHSATUNH — OCBOCHHE JIEKIIMOHHOTO MaTe-
puasa, Ha OCHOBE MPAKTUYECKOTO U3YUCHUS SIBIICHUH B AJleMeHTax 000py10BaHuUs, a
TaK)Ke€ BBIPA0OTKA CTYJIEHTaMH OIPEICICHHBIX YMEHHH, CBS3aHHBIX C BBIOOPOM
pPacUYEeTHBIX CXEM M BBITIOJHEHUEM PACUYETOB MO OMPENENICHUI0 HAMPSXKEHUN B dJie-
MEHTaxX 000pYAOBaHUI M KPUTHYECKUX CKOPOCTEH BpAIIEHHUS BAJIOB.

Yacsol
Ne HaunmeHoBanmue Jia- ®dopmupyemble
n/n Paznen aucuumimne 09HaR/0qHO- O6opaTopHoii padoThI KOMIIETeHIMU
3a04Has
1 OCHOBBI KOHCTPYHPOBAaHHUSI W pacdera XH- 4/2 UccnenoBanne Hanps- | [IK-5.1, I[IK-5.2, IIK-
MHYECKHAX MaIlliH ¥ allapaToB KeHHH, neicTByromux | 5.3
B CTCHKE I[WIINHJIPA.
2 Teopust U pacueT TOHKOCTEHHBIX 000JI0YEK 2/1 Omnpenenenne Hanps- | [IK-5.1, IIK-5.2, IIK-
BpaIlCHHS. KeHUH B AHUWINAX pasz- | 5.3
JMYHOU (hopmsl,
HArPYKCHHBIX  BHYT-
PEHHUM JaBJICHUEM
3 Pacuer Ha MpoOYHOCTh U YCTOMYMBOCTH 3JIE- 4/2 UccnenoBanue ycrou- | I[IK-5.1, IIK-5.2, IIK-
MEHTOB H Y3JI0B XUMHUUCCKOM ammapaTyphbl. YUBOCTH IMIUHApHYe- | 5.3
CKHX 00oJI0UeK,
HATPY>XCHHBIX BHEII-
HUM JTaBICHUEM
4, KpuTtnueckue ckopocTu Bpalaroluxcsl Ba- 4/2 Onpenenenne kputu- | [IK-5.1, IIK-5.2, IIK-
JIOB YecKoi ckopoctd | 5.3
BpallleHHUsI Baja C OJI-
HUM JTUCKOM
5. Arnmnapatsl ¥ 3aTBOPBI BEICOKOT'O JaBIECHUS 4/2 UccnenoBanue wanps- | [IK-5.1, 1IK-5.2, IIK-
JKEHUi, neicTByromux | 5.3
B CTEHKE TOJICTOCTEH-
HBIX UITHHIPOB,
HArPYKCHHBIX  BHYT-
PEHHUM JIaBJICHHUEM.
8. Camocmoamenvnas paboma
Yacsl
Ne | Tembl, BLIHOCHMbIE HA CAMOCTOAATEILHYH) dopMupyeMble
i pabory O4Hasi/04HO- ®opma CPC KOMIIeTeHIIH
3a04Hasi
1 OcoObie TpeOoBaHUS, MPEABABISIEMbIC K TEX- 7/9 IHoozomosxa k nabopamop- | IIK-5.1, IIK-5.2,
HOJIOTUYECKOMY OOOpYIOBAHUIO NJISl MPOBe- oM pabomam u ogpopmue- | ITIK-5.3
JNCHUS XHMHYECKHX H HEPTEXUMHUYCCKHX Hue omuemos, 6biNoaHeHUe
NpoLeCCOB. MeTaliueckue U HeMeTauInie- pacuemno-epaguiecko2o
CKHE€ MaTepHalibl, X CPABHUTEIBHBIC Xapak- uny 0omMawHe20 3a0anus
TEPHUCTUKH, 007aCTh MPUMECHEHUS.
2 MeTonuka COCTaBiCHHsS ypaBHEHWH paBHO- 10/13 Iloozomoska k nabopamop- | IIK-5.1, IIK-5.2,
BECHsI JIEMEHTOB OOOJIOUKH BpalleHus. Bbl- HolM pabomam u ogopmue- | ITIK-5.3
BOJI YPaBHEHHI MOMEHTHON ¥ 0€3MOMEHTHOU HUue omu4emos, 6blNOJHEeHUe
TEOPUH pacyera OOOJIOUEK W IPUMEPBI HX pacuemno-epaguueckoeo
MIPAKTUIECKOTO HCIIOJIH30BAHMUS B pacueTax. U 0OMAHe20 3a0aHUs
3 OcHOBBI pacueTa BEpTUKaJbHBIX KOJOHHBIX 10/12 Iloozomoexa x aabopamop- | I[IK-5.1, ITIK-5.2,
anmnapaToB Ha JEHCTBUE BETPOBOI HArpysKu. Holm pabomam u ogopmie- | I1K-5.3
Omnpenenenre BeTpoBOro MomeHTa. [Iposep- HUue O0muemos, 6biNOIHEeHUE
Ka KOpITyca U ONOpPHI HA MPOYHOCTh M yCTOM- pacuemno-epaguueckoeo
YUBOCTb. U 0OMawHe20 3a0aHUs
4 @dusnueckas CyIMHOCTb KPUTUUECKOH CKOPO- 10/11 Ioozomoexa k nabopamop- | [IK-5.1, IIK-5.2,
CTH BpAIllEHUsS BAJIOB, €€ BIWsSHUE Ha paboTy oM pabomam u ogopmue- | ITIK-5.3




MamH. MeToabl aHAJUTUYCCKOTO W IpH-
OJIMKEHHOTO pacyeTa KPUTHICCKOH CKOPOCTH
THOKOTO

BpaIiCHus. IlonsiTHe XECTKOTO M
BaJIOB.

HUe omuemos, 6biNoJHeHUe
pacuemno-epapuueckoeo
UIU OOMAUHE20 300AHUS

5 OCHOBHBIE IPU3HAKU U XapaKTEPUCTHUKH aIl- 8/9 Iloozomosexa x aabopamop- | IIK-5.1, ITIK-5.2,
mapaToB Beicokoro nasneHus (ABJI). Pac- HolM pabomam u ogopmne- | ITK-5.3
IIpe/ieIeHNE HAMPSDKEHUH B HIINHIPUIECKIX HUe omuemos, GblNOAHEHUe
kopnycax ABJI. JlocToMHCTBa U HENOCTATKU pacuemno-epaguueckoco
ABJI. MeTozp! NOBBIIIEHHS HECYILEH CIIO- UAU OOMAUIHE20 3A0aHUS
COOHOCTH.

6 Kypcogas pabora 36/36 Buvinonnenue kypcosou pa- | IIK-5.1, IIK-5.2,

bomol ITK-5.3
8.1 Konmpoab camocmosamenbHou padomul
Yacsl

Ne TeMbl, BLIHOCHMBbIE HA CAMOCTOSITEb- ®opmupyembie

n/n HYI0 padory OUHA/04HO- Popma CPC KOMIIeTeHMHU

3204Has

1 Oco0Ople TpeOOBaHUS, NPEHBABIIEMBIE K 2/7 Ipuem nabopamopuwix pabom | [IK-5.1, IIK-5.2,
TEXHOJIOTHYECKOMY OOOPYIOBAHHUIO  JUIS u nposepka omyemos, pacyem- | I1K-5.3
MIPOBEICHUS] XUMHIECKNX U HeTeXumuie- HO-2pagpuueckozo umu 0oMaui-

CKHX TIporieccoB. MeTamnieckue U Heme- Hez20 3a0anus, KOHCYIbMUposa-
TAUINYECKUE MaTepHaJbl, UX CPaBHUTEIb- Hue, npogepKa

HBIE XapaKTePUCTHKH, obnactp

MIPUMEHEHUSI.

2 MeToanka COCTaBIICHHS YpaBHEHHUI paB- 5/8 Ipuem nabopamopuwix pabom | [IK-5.1, IIK-5.2,
HOBECHS 3JIEMEHTOB O0OJIOYKH BpallICHHUS. u npogepka omuemos, pacuem- | I1K-5.3
BbIBON ypaBHEHHMIT MOMEHTHOH W Oe3Mo- HO-2paguueckozo ui 0omMaui-

MEHTHOM TeOopuHM pacuera O0OJIOYEK | He20 3a0aHus, KOHCYIbMUPO6a-
MPUMEpPBI UX TPAKTUYECKOr0 HCIOJIb30Ba- Hue, npogepKa
HUsI B pacueTax.

3 OcCHOBBI pacueTa BEpPTUKAIbHBIX KOJIOH- 5/7 Ipuem nabopamopuvix pabom | IIK-5.1, IIK-5.2,
HBIX almaparoB Ha JeicTBUE BETPOBOM u npogepka omuemos, pacuem- | I1K-5.3
Harpy3ku. OrmpezneneHre BETPOBOTO MoO- HO-2pagpuueckozo umu 0oMaui-

MeHTa. [IpoBepka Kopiryca M ONOpHl Ha Hez20 3a0anus, KOHCYIbMUposa-
TIPOYHOCTH M YCTOHYUBOCTB. Hue, npoBepKa

4 Ousnyeckas CyIMIHOCTh KPUTHYECKOW CKO- 417 Ipuem nabopamopuwix pabom | [IK-5.1, IIK-5.2,
POCTH BpalIeHUsl BaJlloB, €€ BIMSIHUE Ha u nposepka omyemos, pacyem- | I1K-5.3
paboTry MamuH. MeToibl aHAINTHYECKOTO HO-2pagpuueckozo umu 0oMaui-

1 TPHUOJIKEHHOTO pacyeTa KPUTHYECKOH Hez20 3a0anus, KOHCYIbMUposa-
CKOpOCTH BpareHus. [1oHsTHE KecTKOro 1 Hue, npogepKa
THOKOTO BaJIOB.

5 OCHOBHBIE TIPU3HAKA U XapaKTCPHCTUKU 2/7 Ipuem nabopamopuwix pabom | [IK-5.1, IIK-5.2,
anmapatoB Bbicokoro gaBienus (ABJ). u npogeprka omuemos, pacwem- | ITK-5.3
Pacnipenenenue HanpspKEHUH B IIMIIMHAPH- HO-2paghuuecko2o uiu 0omaui-
yeckux kopmycax ABJI. JlocroumHcTBa UM He20 3a0aHus, KOHCYIbMUpPO8a-
menocratku ABJI. Metoapl MOBBIIIEHUS Hue, npogepxa
HeCyIIel ClIOCOOHOCTH.

6 Kypcogast paborta 18/18 Ipuem kypcosoil pabomet IIK-5.1, IIK-5.2,

I1K-5.3

9. Hcnonv3oseanue peiumunzo8oii Cucmemovl OUeHKU 3HaAHUL
[Ipu oneHke pe3yabTaTOB NCATEILHOCTH 00YYAIONUXCS B paMKax JUCITUTIIH-

Hbl «b1.B.08 KoHCcTpyrpoBaHHWE M pacyET AJIEMEHTOB 000PYIOBAHUS OTPACIU) HC-

MOJIB3YETCSl PEUTUHTOBast cucteMma. PeTHHroBasi olieHKa GopMHUpPyeTCsl Ha OCHOBA-




HUU TEKYILIETr0 U MPOMEKYTOYHOTO KOHTPOJIsl. MakcMMallbHOE 1 MUHMMAJIBHOE KO-
JUYECTBO OAJJIOB IO PA3NIMYHBIM BUAaM yueOHOU paboThl onrcaHo B «llomoxxenun
0 OAJIBHO-PEUTUHIOBOM CUCTEME OLICHKU 3HAHMN CTYJEHTOB M 00€CIeUeHUs Kaye-
ctBa yueoHoro nporueccay GI'bBOY BO «kKHUTVY ».

Hanpumep: npu n3ydeHnn JUCIUILIMHBI IPEIyCMaTpPUBAETCs IK3aMeH, pede-
paT, BBIOJIHEHUE JIBYX KOHTPOJIBHBIX pabOT M 4YeThIpex JIabopaTOpHBIX paboT. 3a
3TH KOHTPOJIbHBIE TOUKH CTYAEHT MOXET MOJIYYUTh MUHUMAJIBHOE U MaKCUMaJIbHOE
KOJIMYECTBO 0auioB (CM. TabIuUILy).

3a 5K3aMeH CTYJIEHT MOKET MOJyYuTh MUHUMYM 24 Oanna u MakcumyM — 40
0aJLI0B.

Ouenounvile cpeocmea Kon-6o Min, éannoe Max, oanrno6
Jlabopamopnasa paboma 5 12 24
Konmponvnan paboma 4 15 18
Jloknao 1 9 18
IK3amen 1 24 40
Hmozo: 60 100
Ouyenounwvle cpeocmea Kon-60 Min, éannoe Max, oan106
Kypcosoit npoexm (pa- 1 60 100
ooma)

10. Ouenounvie cpeocmea 0141 meKyuie20 KOHMpPOs ycneeaemocmu, npo-
MENCYmMOUHOU ammecmayuu no umozam 0C60eHUA OUCUYUNIUHbL

OueHouHbIE CpeACcTBa AJIA MPOBEACHHS TEKYIErO0 KOHTPOJIS YCIIEBAEMOCTH,
MPOMEKYTOYHOM aTTecTalliy 00y4YaroIIUXCcs U UTOrOBOM (rocyJapCTBEHHOM UTOTO-
BOM) aTTeCTallud pa3pabaThIBAIOTCS COTJIACHO MOJIOkKEHUI0 0 DOHIAaX OILEHOUYHBIX
CPEIICTB, pacCMaTPUBAIOTCS KaK COCTaBHAasg 4acTh padouel mporpamMmsl U 0opMm-
JSFOTCSL OTACIBHBIM JJOKYMEHTOM.

11. Ungpopmayuonno-memoouuecxkoe obecneuenue OucCyuniuHbl
11.1. Ocnoenasa rumepamypa
[Tpu uzyuenun nucummuiiHbl « KOHCTpyHpoBaHue M pacueT 3JIEMEHTOB 000-
PYJIOBaHUS OTPACI» B KQUECTBE OCHOBHBIX UCTOYHMKOB HH(POPMAIIUA PEKOMEHTY-
€TCsl UCTIOJIb30BaTh CIEAYIOUIYIO JUTEPATYPY.
OcHOBHbIE HMCTOYHUKH HWH- KoJu1-Bo 3K3.
popmanun
1. OcnoBsl npoextupoBanusi xumu-|IbC «IPRbooks»
YeCKUX IMPOM3BOJCTB M 000pyaoBa-|http://www.iprbookshop.ru
HUs. [DJeKTpoHHBIN pecypc] : yueO.|JocTyn ¢ a1000i TOUKH UHTEPHET MO-Clie pe-
/ B.M. KocunueB [u ap.]. — Dnek-|{ructpammu [IP—aapecos HXTU
TpoH. nan. — Tomck : TITIY, 2017.
— 395 c¢. — Pexum pocryna:
http://www.iprbookshop.ru
2 3akupoB, M.A. Mamuns! n anmma- |40 5k3. Ha Kadeape



http://www.iprbookshop.ru/

patbl HedTerazonepepadboTku. YacTh
2: yue0. mocoobue/ M.A. 3akupos,
3.B. Ocwumnos. - HuxHekaMcK:
HXTH, 2016. - 155 c.

11.2. /lonoanumenvnaa numepamypa
B kauecTBe JOMOJHUTENIBHBIX UCTOYHUKOB MH(POPMAIIUU PEKOMEHIYETCS UC-
M10JIb30BaTh CJIEIYIOLIYIO JINTEPATYypy:

JlonmosiHUTEIbHBbIE HMCTOYHUKH HHPoOpMa- KoJu-Bo k3.
119707

1. 3akupoB, M.A. Mamunsl u anmnapatsl HedTeraso- 40
nepepaboTku. YacTh 2: METOAMYECKHE yKazaHus /
M.A. 3akupoB. — Hmwknexkamck: HXTH, 2017. — 16

C.

11.3. dnexmponnsvie ucmoyHuKu uHpopmayuu
[Ipu u3yuyenun nucuumuiiabl «KOHCTpyHpOBaHUE M pacyeT 3JEMEHTOB 000-
PYJIOBaHUS OTPACIN» UCIOJIb30BAHUE JIEKTPOHHBIX UCTOUHUKOB HH(OPMALIUHU:

1. OBC «IPRbooks» - Pexum nocryma: http://www.iprbookshop.ru

2. ®enepanbubii moptan «Poccuiickoe oOpa3zoBanue» - Pexum gocryna:
http://www.edu.ru/

3. ®enepalibHBIN EHTP UHPOPMAITMOHHO- 00Pa30BaATENBHBIX PECypCcoB - Pexum
noctyma: http://fcior.edu.ru/

4. VudopmanmonHas cucteMa «EquHoe OKHO TOCTyma K 00pa30BaTelIbHbIM pe-
cypcam» - Pexxum noctymna: http://window.edu.ru/

5. Kpynuetimuii poccuiickuii ”HPOPMAIIMOHHBIN TTOPTal B 00JIaCTU HAYKH, TEX-
HOJIOTMH, MEIMLIMHBI U 00pa30BaHus, COAECpKAUIUI pedepaTsl U MOTHbIE TEK-
cThl Oonee 14 MIIH HayyHbIX cTaTed M myOnukanuii - Pexum pocrtyna:

http://elibrary.ru/

11.4 Cospemennvie npogheccuonanvuvle 6azvl 0AHHBIX U UHPOPMAUUOHHDLE
CHPABOUHbBIE CUCHIEMDL.

1. Kypnan «Xumudeckoe u HedTerazoBoe MamuHoctTpoenue». CalT xypHa-
ga «XuMUYecKoe W He]TerasoBoe MalMHOCTpoeHue». — JlocTym CBOOOMHBIN:
http://www.himnef.ru/

2. Kypnan «MammHOCTpOoeHHE U UHXKEHEpHOE oOpa3oBanuey. CalT KypHaia
«MamHOCTpOeHHe W WHXXEHEepHOe oOpazoBaHue». — JlocTym CBOOOTHBINH:

https://old.mospolytech.ru/index.php?id=4088

CorunacoBaHo: i
3aB. OTJIEIOM /2)’)'17
o OMOIMOTEYHOMY

00CITyKUBAHUIO

Tapacosa B.S1.


http://www.iprbookshop.ru/
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=a728c4f9694b59c44782e1ff47e42319&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Ffcior.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=6f9c7be092b1cfde8a4840b5791a197d&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwindow.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=976d197276e705dbccbfc2ff8bc80068&keyno=1

12. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHBL (MOOY1).

VYyeOHble ayAUTOPUHU JJII TPOBEACHUS YU€OHBIX 3aHATUN OCHAILIEHBI 000pY-
JIOBAHUEM:

1. nedCTBYIONIMMHU 3JEMEHTAMU THIIOBBIX Y3J0B MAlllMH W alIaparoB s

POBEAECHUS X UCCIICIOBAHNS U PAcUeTa,

2. MakeTaMu M 00pa3lamu JJig HAIrJISIIHOTO M3YYEHHUS] OCHOBHBIX 3JIEMEHTOB

000pyI0BaHUs U MAIlIWH,

TEXHUYECKUMU CPEJICTBAMU OOYUYCHUS:

1. OBepx>a-poeKTop,

2. PynoHHBI HACTEHHBIHN 3KpaH.

[ToMemmeHus 11sl CaMOCTOSATENBHON pabOThl OCHALEHBI KOMIIBIOTEPHOM TEX-
HUKOM ¢ BO3MOXHOCTBIO MOAKIIOUEHHUS K ceTh «IHTEepHET» U 00ecreyeHbl JOCTY-
MOM B 3JIEKTpOHHYI0 UH(popmarmonHyo cpeny HXTU. Honyckaercs 3ameHna 0060-
PYAOBaHUS €r0 BUPTYaJIbHBIMU aHAJIOTAMH.

JIunieH3upoBaHHOE MPOrpaMMHOE oOecrieueHrue U CBOOOJHO paciupoCTpaHs-
eMoe IporpaMMHoOe oOecreueHue, UCIoIb3yeMOe B y4eOHOM MpOLEcce MPU OCBO-
CeHUU TUCHUTUTNHBI «KOHCTpYHpOBaHUE U pacyeT IEeMEHTOB 000PYyI0BaHUsI OTpac-
TN

1. Windows XP

2. Microsoft Office 2007

3. AntuBupyc Kacnepckoro

13. Oopa3zosamenvhvie mexnoaocuu

KonmuecTtBo 3ansatuit 1y ouHor Gpopmbl 00ydenust 16, ams ogno-3aounoit 10
4acoB, MPOBOJANMBIX B MHTEPAKTUBHBIX (JOpMax.

OcHOBHBIE HHTEPAKTHUBHBIE (POPMBI POBEJCHUS YUCOHBIX 3aHATHI:

* paboTa B MaJIbIX TPYIITIaX;

* IUCKYyCCHS,

* U3YYCHHE M 3aKpEIICHHEe HOBOTO Marepuaja Ha WHTEPAKTUBHOW JICKIIUU
(;mekmusi-6ecena, KU — AUCKYCCHS, JIEKIHSI ¢ pa300pOM KOHKPETHBIX CUTYaIlui,
JIEKIUS C 3apaHee 3alUIaHMPOBAHHBIMU OIMMOKAMHM, JIEKIHsI- Mpecc-KoHpepeHus,
MMHU-JIEKITHS);

* CUCTEMBbI JUCTAHIIUOHHOTO O0Yy4YECHUS;

* U3Y4YEHHUE U 3aKpeIyieHHe HOBOTO MaTepuaia Ha UHTEPAKTUBHOMU JIEKIIMU
(texuus-0ecena, JEKIUs — AUCKYCCHUS, JIEKIUs ¢ pa300pOM KOHKPETHBIX CUTYaIUi ).
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