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OTpacian»
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[Mpodwmis/mporpamma MalllWHBI ¥ anapaThl XUMUYCCKUX TPOU3BOJICTB
KBanudukauus BeIITyCKHUKA OakanaBp
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Kadenpa-pazpadborunk padoyeii mporpamMmmsl MAXII

Kypc, cemectp I, 6, Vv, 7,

dopma 00ydeHus oyHas OYHO-3a0YHAas
Yacel 3E Yacel 3E
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[IpakTryeckue 3aHsITHS 18 0,5 18 0,5
JlaGopatopHbIe 3aHITHS 18 0,5 9 0,25
CP 81 2 90 2,5
KCP 36 1 54 1,5
dopma arTecTanuu 27 1 27 0,75

(3K3amMeH)
Bcero 216 6 216 6

Hwxuekamck, 2022 r.



Pabouas mporpamma cocTaBlieHa ¢ y4eToM TpeOoBaHuii DeaepalibHOrO Trocynap-
CTBEHHOT'0 00pa30BaTEILHOTO CTaHAapTa BBICIIETO 00pa30BaHUs
(ITpuka3 Muno6puayku Poccun Ne 923 ot 07.08.2020) 1Mo HampaBiICHHIO
18.03.02  «DuHepro- u pecypcocOeperaroniye mporecchl B XUMHUYECKOH
(aomep, maTa yTBCp)KIIeHI/I}I) (mdp)

TEXHOJIOTHH, OMOTEXHOJIOTHH B HE(DTEXUMHUM)
(HaMMEHOBaHUE HATIPABIICHHS)

Ha OCHOBaHMHM Y4eOHOTO IJIaHa Habopa oOy4varomuxcs 2022 roaa.

Pa3paboTunk mporpamMmsi:

noteHT kad. MAXIT M.H. Masslies

(MOMKHOCTB) ( (1.0. dammus)

Pabouas nporpamMmma paccMoTpeHa u o00peHa Ha 3aceganuu kadenapst MAXII
npoTokoa ot 12.04.2022 1. Ne§

3aB. kadeapoii p N.H. MansliieB
(oot (@.11.0.)




1. Ilenu oceéoenusn oucuuniunvl
Hensamu ocBoeHus IUCHUIUIMHBI «KOHCTpyHpOBaHHE W PacyET HJIEMEHTOB
000py1I0BaHUS OTPACIINY SBIISIOTCS:

1. npuoOpeTeHue 3HaHUN O OOIMIMX MPUHIUIAX U METOJI0JIOIMH KOHCTPYUPOBa-
HUS MAalllMH U almnaparoB OTPaciy;

2. U3y4YEeHHE KOMIIOHOBOYHBIX, KHHEMAaTUYECKUX M KOHCTPYKTUBHBIX CXEM Me-
XaHU3MOB, MAIlIMH, arpeEraTtoB U KOMILIEKCOB;

3. mpuoOpeTeHue HaBBIKOB pacueTa 000pyI0BaHUS NPU MPOSKTUPOBAHUU;

4. mpuoOpeTeHne HAaBBIKOB aBTOMATHU3MPOBAHHOTO IPOEKTUPOBAHMSI, PUMEHE-
HUE KOMIIBIOTEPHOM TEXHHUKH M TOCTPOUTENEH Mpu pa3paboOTKe KOHCTPYK-
TOPCKOM JOKYMEHTALIMH.

2. Mecmo oucyuniaunvl (M00yas) 6 cmpyKkmype 0CHOBHOU 00pazoeamelib-
HOU nPOZpammol

Hucuunnuna b1.B.08 «KoncTpynpoBanue u pacyér 3j1eMeHTOB 000py/ioBa-
HUS OTpacan» oTHOCUTCA K sapuamusrou yactu OOII u hopmupyer y O6akaiaBpoB
no HampasieHuio noarotoBku 18.03.02. «DHepro- m pecypcocbeperampmme mpo-
LIECChI B XUMUYECKON TEXHOJOTUU, HEPTEXUMHUH ¥ OMOTEXHOJIOTUHU» HAOOp 3HAHUH,
YMEHH, HABBIKOB U KOMIIETECHIIM.

J{ns yCcnemHoro oCBOCHHUSI AUCUUIUIMHBI «KOHCTpyHpOBaHHUE U Pacu€Tr dJie-
MEHTOB OOOpYAOBaHUS OTpaciu» 0Oaxkaiasp no HAIPaBICHUIO TOATOTOBKHU
18.03.02. «BHepro- u pecypcocbeperaromnme npouecchl B XUMUYECKOW TEXHOJIOTHH,
HeDTEXUMUU W OMOTEXHOJIOTHM» JIOJDKEH OCBOUTH MaTepHall MPEIIeCTBYIOMIMX
JVCLMIUIVH:

a) 51.0.12 Mamemamuxa

0) b1.0.13 ®@usuxa

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

0) b1.0.22 Mamepuanogedenue

e) 51.0.26 Jlemanu mawiun

ac) 51.0.30 /lunamuxa u npounocmos mawiun

JNucuuminaa «KoHCTpyupoBaHUE M pacy€T 2JIEMEHTOB 000pYAOBaHUS OTpac-
TN SBJISIETCS TIPEIIIECTBYIONEH U HeoOXoauMa ISl YCIEIHOI0 YCBOSHUs Mocie-
JYIOIINX AUCUUTIINH:

a) b1.B.09 Texnonoeus mawunocmpoenus;

0) b1.B.16 Monmasic u pemonm mexnono2uiecko2o 000pyo008anus;



3HaHI/I$I, IMOJIYYCHHBIC IIPU U3YYCHHUUN AUCHUILIIMHBI <<KOHCpr1/IpOBaHI/Ie " pac-
YET IJICMEHTOB 060py,HOBaHI/ISI oTpacin» MOI'yT OBITH MCITOJIH30BaHbI IIpHU IIPOXOIK-
ACHHH IIPAKTUK U BBIIIOJIHCHUU BBIHYCKHOﬁ KB&HH(bHKaHHOHHOfI pa6OTLI.

3. Komnemenyuu u unouxamopwvt 00CMUNCEHUA KOMNEemeHuuu ooy-
yarowezocsa, hopmupyemoie @ pe3yibmame 0C60EHUA OUCUUNTUHDL

[IK-5.1 3HaeT TUOBI U OCHOBHBIE XAPAKTEPUCTUKU MAIIMHOCTPOUTEIBHOTO
MIPOM3BOJICTBA, a TAKXKE IMpaBWJIa pa3pabOTKU, KOMILUIEKTAIIUU, OQPOPMIICHUS U 00-
paIIeHHs TEXHOJIOTMYECKON TOKYMEHTaluN

[IK-5.2 ymeeT NpuMEHATh NEUCTBYIOIIAE HOPMBI TEXHOJIOTHYECKOTO MPOEK-
TUPOBAHUS TEXHOJOTMYECKUX KOMILUIEKCOB; aHAIM3UPOBATH CTPYKTYPY AECHCTBYIO-
IIMX TEXHOJOTHYECKUX KOMILJIEKCOB

[IK-5.3 BnameeT HaBbIKAMU NMPUMEHEHUS] HOPM TEXHOJIOTMYECKOTO IPOEKTH-
poBaHMsI IpU pa3pabOTKE COBPEMEHHBIX MPOEKTHBIX PELICHUN MeXaHOCOOPOUYHBIX
LIEXOB.

B pezynemame oceoenusn oucyuniunvl 00y4aOuuiica 00aM4ceH

1) 3nats:

a) TUIBl U OCHOBHBIE XapaKTEPUCTHUKHA MAIIUHOCTPOUTEIBHOIO MPOU3BOJ-
CTBa,

0) mpaBuia pa3pabOTKH, KOMIUIEKTAllMU, OGOPMIICHUSI U OOpalIeHUs] TEXHO-
JIOTUYECKON JOKYMEHTAIINH.

2) YmerTs:

a) MPUMEHATH JCHCTBYIOIIME HOPMBI TEXHOJIOTMYECKOTO MPOEKTUPOBAHUS
TEXHOJIOTUYECKUX KOMILJIEKCOB;

0) aHaTM3UPOBATH CTPYKTYPY JEHCTBYIOIIUX TEXHOJIOTHYECKUX KOMIUIEKCOB.

3) Bnanets:

a) HaBbIKAMHU IPUMEHEHHSI HOPM TEXHOJOTMYECKOrO IPOEKTUPOBAHMS IPU
pa3paboTKe COBPEMEHHBIX MPOEKTHBIX PEIICHUI MEXaHOCOOPOUHBIX 1IEX0B



4. Cmpykmypa u codepycanue oucyunaunvl «KOHCTpyupoBaHUE U PaCUET
AJIEMEHTOB 000PYA0BAHUS OTPACIIN
OO6mast TpyA0€MKOCTh TUCIUIIMHBI COCTaBsieT 6 3a4eTHBIX eauHuIl, 216 ya-

COB.

Ne Paznen Buabi yueoHoii Onenovynnie

0| JUCHMUIJIHHBI o padoTsI (B yacax) cpeacTBa JJisi

/m § Jlek- | Ilpaktu- | Jlabopa- KCP CPC NpoBEACHUA

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 XUMHU- THYCCKOC 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 TOHKOCTEH- 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 IpaK-
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 KOMHGTGHHI/Iﬁ

memam c ykazanuem (opmupye-

Yacel

Ne Paznen nucun- Tema neKuuOHHOrO 32- ®opmupyembie

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

3204Has

1 OCHOBBI  KOHCTpY- 712 OcHoBHble  TpeOoBanus, | Omnpenenenne obomnouku. | [IK-5.1, [1K-5.2,
UpPOBaHUs XHUMHUYeE- npeabsiBisieMble K XuMu- | OO0noukn Kak ocHoBHbIe | [7K-5.3
CKMX MAIlWH W aIl- 4eCKOMY OOOpYIOBaHHIO. | 3JIEMEHTBl  XHMHYECKOM
apaToB. OO0ume OCHOBBI KOHCTPYHU- | ammapaTypsl.  Ompenene-

pOBaHMA IETaled M y3JI0B | HUE OOOJOYKH BpAICHHUS.
XUMHYECKOTO 00opy- | CpenuHHAas TOBEPXHOCTH,
noBauus. OCHOBHBIE PEKO- | MEPHIHMAH, MOJIOC, Mapai-
MCHJALUH 110 BHIOOPY KOH- | JISNBHBIE [yTH, TJIABHBIC
CTPYKLHOHHBIX panuychl KpHBH3HBL Oiie-
marepuanoB. TpeGoBanus | MeHT o00oa0uku. OCHOB-
K amnmaparype, IOABEAOM- | Hble COOTHOIICHMS IS
CTBEHHOI PocTexHam3opy. | reoMeTpudecKkux napa-
METPOB 3JIEMEHTOB. [loHs-
THEe 00 0CEeCMMMETPUYHOU
PaBHOMEPHO  pacmpenie-
JICHHOH Harpyske, €e 0co-
OCHHOCTH.

2 Teopuss u pacuer 8/5 OcHoBHble cBeneHus 10 | [ouarume o Oesmomentront | [1K-5.1, I1K-5.2,
TOHKOCTCHHBIX reoMeTpur 000JIOYEeK Bpa- | TEOPUsSIX pacdera TOHKO- | [TK-5.3
obosodex  Bparle- meHus. BeIBox ypaBHEHHs | CTEHHBIX o00Oosiouek. Bul-

HUSL. paBHOBECHSI BJIEMEHTa Ha | BOJ YypaBHEHHH Oe3Mo-
ocu X, Z, Y. edpopmarus | MCHTHOI TEOpHUH:
dJIeMEHTa O00O0JIOYKH. Diie- | ypaBHEHUS  PaBHOBECHS
MEHTBl MOMEHTHOH Teo- | 3JeMeHTa (ypaBHEHUs
pun. BrBon ypaBHeHus | Jlamaca) u ypaBHEHHs
MOMEHTHON Teopuu. Me- | paBHOBecUs 30HBL. BHyT-
TOJMKA pacyeTa Ha MNpOY- | PEHHHE CHJIBI U MOMEHTHI,
HOCTh 00OJIOUEK Bpalie- | AeHCTBYIOMNE HA 3IIEMEHT
HUA.  YpaBHeHHMs  0Oe3- | 00OJIOUKHM, TIpHpoAa WX
MOMEHTHOM TEOpHHU. | BO3HUKHOBEHHA. Pa3mep-
(YpaBuenne Jlarmaca, | HOCTH ~ BHYTPEHHHX |
ypaBHEHHE pPaBHOBECHS | BHEITHUX CHJIOBBIX (PaKTO-
30HbI). Pacuer Ha mpou- | poB. BekropHoe wnzo0pa-
HOCTh 00OJIOUEK Bpalle- | )XEHHe MOMEHTOB U BHIOOD
HUS, pabOTAIOMMX O] TIO- | CUCTEMBI Oceil KOOpAMHAT.
CTOSIHHBIM JaBieHueM. | BbIBOJ ypaBHEHHMI paBHO-
IIpuMmeHeHHe  pacyeTHBIX | BECUM CHI U MOMEHTOB,
YPaBHEHUM K KOHMUYECKOH, | ACHCTBYIOUIMX HA DJIEMEHT
chepruyeckoii W UWIMH- | 000JIOYKH  BIOJb  OCeil
JPUIECKOI 000I0UKaM. X,Y,Z. HanpsixeHusi, BbI-

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

3 Pacyer nHa mnpou- 7/5 Pacuer xopmycoB TtoHko- | Ilpumenenme ypasuenuit | [IK-5.1, I1K-5.2,
HOCTb M YCTOWYH- CTEHHBIX LWIMHIPUYECKUX | Oe3MOMeHTHO#H Teopun K | [7K-5.3
BOCTbH HJIEMEHTOB H annapaToB, Harpy»eHHbBIX | pacueTy HalpsDKEHUiA: a) B
Y3JI0B XUMHUYECKON BHYTPEHHHUM  JaBJICHUEM. | IMJIMHIPUICCKON (c
anmnaparypsl. Pacuer KpbllIeK M JHHUIL | KPBIIIKOW U 0€3 KphIIIeK),

ammaparoB, paboralomux | chepuueckod M KOHHYE-
[I0JT BHYTPEHHNM JIaBJICHH- | CKOH 000JI0YKax, Harpy-
em. Pacuer xoprycoB TOH- | )KCHHBIX BHYTPEHHHMM Ta-
KOCTEHHBIX ~IWJIMHApPHYE- | 30BBIM  JlaBlieHHeM; 0)
CKHUX annapaToB, | IIMHIPUYECKOH 000J10Y-




padoTalomMX TOJA BHEII-
HUM JaBJcHHEM. Pacuer
amnmapaTtoB Ha BETPOBYIO
Harpy3ky. Pacuer BepTH-
KaJbHBIX AamNlapaTtoB Ha
IEUCTBHE  CEMCMHUYECKHUX
cui. Pacuer (maHIEeBBIX
COEIMHEHUI.

KE€ C JHUINEM, 3aIOJHCH-
HOM >KHJIKOCTBIO; B) BO
Bpamaromeiicss obomodke,
HaxoNfIIencs TMon JeH-
CTBHEM  IICHTPOOEKHBIX
CHJI OT COOCTBEHHOW Mac-
CBL. DJIeMeHTapHEBIe CBelle-
HHUSI TI0 MOMEHTHOW Te€o-
pun pacuera
TOHKOCTCHHBIX 00OJIOUCK.
Ilonarue o kpaeBoil 3ana-
ye. CyIHOCTh MOMEHTHON
Teopun. [loHsATHE O Kpae-
BOIl 3ajmade. 3aTyxarouiuii
XapakTep KpaeBBIX CHJI H
moMmeHTOB. Kopotkue wu
JUIMHHBIE 000JI0uKkn. Me-
TOIUKA pacyera 00O0IOYKH
Ha TPOYHOCTh C YYECTOM
KpaeBBIX CHJI © MOMCHTOB

Kputnueckue cko-
poctu Bpaliaro-
LIUXCS BaJlOB

7/4

Kpurrnueckas CKOPOCTB
Baja ¢ OAHUM Juckom. Pe-
30HAHCHBIM XapakTep He-
YCTOWYUBOCTU IIPU KPUTHU-
4ECKOM CKOPOCTH
BpameHus. Bwioop pabo-
4eil CKOPOCTH BpallCHHUS
JUIS )KECTKUX M THOKHX Ba-
noB. BimsiHMe Xapaxtepa
Orop Ha  KPUTHUYECKYIO
CKOpOCTh BpAILCHUS Baja.
Kpurrnueckas CKOPOCTB
BaJla C JBYMS WIH He-
CKOJIBKUMH JuckaMu. Kpu-
THYeCKas CKOPOCTh TsIKe-
jgoro Bamga 0e€3 [JHCKOB.
[TpubnmkeHHblE  METOJIBI
OIPEJEIICHUS] KPUTUYECKOM
CKOPOCTH Bajla: a) METOX
HanoxeHus (meron JloH-
Kepnu); ©0) DdHepreTuye-
ckui Merox Ponesa. Yuc-
JIEHHBIN METOL
MOCJIC/IOBATENBHBIX  TIPH-
OmmKeHUl TpH  pacueTe
KPUTUYECKHX CKOPOCTEH

[IpubnuxeHHBIE  METOBI
OIpeaEICHHS KpUTHYE-
CKOM CKOpOCTM Bana: a)
METOJl HaJOXKeHUs (METOJ
Honkepnun); 0) sHepreTu-
yeckuii  Mmeron  Poanes.
UucneHHsld METOJ TOCIIE-
JOBAaTENFHBIX  TIPUOJIIIKE-
HUI TIpH pacyeTe KPHTHU-
YECKHX CKOPOCTEH.

IIK-5.1, TIK-5.2,
IIK-5.3

Anmapatel U 3a-
TBOPBIL BBICOKOT'O
JIaBIICHUS

712

Pacuer ammapaToB BBbICO-
Koro jaBieHus. Temmepa-
TYpHbIE HANpSOKSHUS B all-

rnapatax BBICOKOTO JaB-
JICHUS. MeTtonast
HM3TOTOBJICHHS TOJICTO-

CTEHHBIX KOPITyCOB aIla-
paroB. KoHcTpykumu u pa-
060Ta 3aTBOPOB amNmapaToB
BBICOKOTO JABJICHHUS.

Pacuer u npoexrtupoBaHue
anmapaTroB BBICOKOTO JIaB-
neans (ABJ). Korctpyk-
LMY KOPIIYCOB M 3aTBOPOB
AB/. TemneparypHsble
HaTpsDKCHUS B ammaparax
BBICOKOTO JaBleHHs. Me-
TOJbl M3TOTOBIEHUS TOJ-
CTOCTEHHBIX KOPITyCOB all-
napatoB. KoHcTpykuuu u
pabora 3aTBOpOB ammapa-
TOB BBICOKOT'O JABJICHMUSL.

IIK-5.1, 1TIK-5.2,
IIK-5.3




6. Cooeprrcanue npaxmuueckux 3anHaAmuil

Ha npakTudeckux 3aHATUSAX TEOPETHUECKUE MOJIOXKEHHUs, cHOpMyITUpOBaH-
HbI€ Ha JICKIIMOHHBIX 3aHSATHUSX, JOBOJATCS O YUCIECHHOTO PEIICHHS, KOHKPETHOM
NPUKIAAHON 3a7aud 10 UHJMBHUIyaIbHBIM BapHaHTAM 3aJaHUM ISl KaKJI0ro o0y-
yarouierocs. [Ipu BbIMOJHEHNH pacyeToOB 00y4YarOMUMCs TPUBUBAIOTCS. HABBIKU pa-
OO0TBI CO CNPaBOYHUKAMHU U HOPMATUBHBIMU JOKYMEHTaMH, BEIOOPOM U 0OOCHOBA-
HUEM BbIOOpA ONTHUMAJBLHBIX BAPUAHTOB PAaccCMaTPUBAEMBIX MapaMeTpOB, a TAKXKE
COCTaBJICHHSI U O(DOPMIICHHSI PACUETHBIX CXEM U 3CKU30B PACCUHUTHIBAEMOTO 000pY-
JOBaHUS ¥ MamyH. B 3aBucuMocTH OT opM 00ydeHHs TPETyCMOTPEHA Pa3IMIHas
MPOJIOJDKATEIBLHOCTD M TTEPEUYCHB BBITIONHAEMBIX MPAKTHYECKUX padoOT Mo TeMaM U

pasaciam.
Ne Pasnes qucuuninHbl Yacsi (0/03) Tema NPaKTHYECKOro 3aHATHUS PopmHpyeMbIC KOM-
101 neTeHInd
1. OCHOBBI KOHCTPYHPOBAHUS H 4/4 3ansamue Nel. IIK-5.1, IIK-5.2, IIK-
pacdeTa XUMHUYECKUX MaIluH Pacuer Ha mpo4YHOCTH OT AeHcTBHA BHYT- | 5.3
1 arnmapaToB PEHHETO TaBJICHUS
2. Teopus u pacdeT TOHKO- 2/2 Sanamue Ne2. IIK-5.1, IIK-5.2, IIK-
CTCHHBIX O00O0JIOYEK BpaIle- Pacuer Ha mpouHOCTH 5.3
HUSL. U YCTOHYIHUBOCTB OT
JIEHCTBUS BHYTPEHHETO U
HapY>KHOTO TaBIICHHUNA
2/2 Sanamue Ne3. TIK-5.1, IIK-5.2, IIK-
Pacuer 5.3
CONPSDKEHUS
000J109eK
3. Pacuer Ha mpoOYHOCTH W 2/2 3ansmue Ne4. IIK-5.1, IIK-5.2, IIK-
YCTOWYHMBOCTH DJIEMEHTOB W Pacuer 5.3
y37I0B XMMHUYECKOW ammapa- (manmnesoro
TYpBI COCIMHEHUS
212 3anamue Nes. IIK-5.1, TIK-5.2, IIK-
Pacuer Ha MpPOYHOCTH M YCTOWYMBOCTH OT | 5.3
JIEHCTBUS 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
U TIOJIBIX BAJIOB TIOCTOSIHHOTO IOIEPEYHO-
TO CCUCHUS.
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
IMITNHIPOB.
Bcezo 18/18




7. Cooepotcanue nadopamopHvIX 3aHAMULL

Y4eOHBIM TUTAHOM TPEIYCMOTPEHO MPOBEJCHUE JIA0OPATOPHBIX 3aHSATUH I10
nucuuiuinHe « KoHcTpyrpoBaHue U pacdeT 371eMEHTOB 000pYAOBAHUS OTPACIH.

Lens mpoBeneHus: 1a0OPATOPHBIX 3aHATUNA — OCBOCHHUE JIEKIIMOHHOI'O MaTe-
puasa, Ha OCHOBE MPAKTUYECKOTO U3YUCHUS SIBIICHUH B AJIeMeHTax 000py10BaHuUs, a
TaK)Ke€ BBIPA0OTKA CTYJIEHTaMH OIPEICICHHBIX YMEHHH, CBS3aHHBIX C BBIOOPOM
pPacyYEeTHBIX CXEM M BBIMIOJHEHUEM PACUYETOB MO OMpPEIENICHUI0 HAMPSIXKEHUN B dIie-
MEHTax 000pYAOBaHUI M KPUTHYECKUX CKOPOCTEH BPAIICHUS BAJIOB.

Yacsol
Ne HanmeHnoBanmue Jia- ®dopmupyemble
n/n Paznen aucuumimne 09HaR/0qHO- O6opaTopHoii padoThI KOMIIETeHIMU
3a04Has
1 OCHOBBI KOHCTPYHPOBAaHHUSI W pacdera XH- 4/2 Uccnenosanue wHanps- | [IK-5.1, IIK-5.2, IIK-
MHYECKHAX MaIlliH ¥ allapaToB KeHHH, neicTByromux | 5.3
B CTCHKE I[WIINHJIPA.
2 Teopust U pacueT TOHKOCTEHHBIX 000JI0YEK 2/1 Onpenenenne Hamps- | [IK-5.1, IIK-5.2, IIK-
BpaIlCHHS. JKeHUH B IHUWINAX pas3- | 5.3
JMYHOU (bopmsl,
HArpy»KCHHBIX  BHYT-
PEHHUM JaBJICHUEM
3 Pacuer Ha MpoOYHOCTh U YCTONYHMBOCTH 3JiE- 4/2 UccnenoBanue ycrou- | I[IK-5.1, IIK-5.2, IIK-
MEHTOB H Y3JI0B XUMHUYUCCKOW ammapaTyphbl. YUBOCTH LMIMHApHUYe- | 5.3
CKHX 00oJI0UeK,
HATPYXXCHHBIX  BHEII-
HUM JTaBICHUEM
4, KpuTtnueckue ckopocTu BpallaroIMXCs Ba- 4/2 Omnpenenenne kputu- | [IK-5.1, IIK-5.2, IIK-
JIOB YecKoi ckopoctd | 5.3
BpallleHHs Baja C Of-
HUM JTUCKOM
5. Anmnapatbl ¥ 3aTBOPBI BEICOKOT'O JJaBJIECHUS 4/2 UccnenoBanue wanps- | [IK-5.1, [IK-5.2, [IK-
JKEHUi, neicTByromux | 5.3
B CTEHKE TOJICTOCTEH-
HBIX UITHHIPOB,
HArpy>KEHHBIX  BHYT-
PEHHUM JIaBJICHHEM.
8. Camocmoamenvnas paboma
Yacsl
Ne | Tembl, BLIHOCHMbIE HA CAMOCTOATETBLHYI) dopmupyembie
i paGory O4Hasi/04HO- ®opma CPC KOMIIeTeHIIH
3a04Hasi
1 OcoObie TpeOoBaHUS, MPEIBABISEMbIE K TEX- 7/9 Ioozomosexa k nabopamop- | IIK-5.1, [IK-5.2,
HOJIOTUYECKOMY OOOpYIOBAaHUIO JJIsl MPOBE- oM pabomam u ogopmre- | ITIK-5.3
JNCHUS XHMHYECKHX H HEPTEXUMHUYCCKHX Hue omuemos, 6biNoaHeHUe
MpOLIECCOB. MeTalInueckne U HeMeTauInie- pacuemno-epaguiecko2o
CKHE MaTepHhalbl, UX CPaBHHUTEIIbHbIC Xapak- uny 0omMawHe20 3a0anus
TEPHUCTUKH, 00IaCTh MPUMECHEHUS.
2 MeTonuka COCTaBJCHHsS ypaBHEHWH paBHO- 10/13 Iloozomoska k nabopamop- | IIK-5.1, IIK-5.2,
BECHsI JIEMEHTOB O0OJIOUKH BpalleHHs. Bbi- HolM pabomam u ogopmre- | ITIK-5.3
BOJI YPaBHEHHI MOMEHTHON ¥ 0€3MOMEHTHOU HUue omu4emos, 6blINOJHEHUEe
TEOPUH pacyera OOOJIOUEK W IPUMEPBI HX pacuemno-epaguueckoeo
MIPAKTUIECKOTO HCIIOJIH30BAHMUS B pacueTax. U 0OMAHe20 3a0aHUs
3 OcHOBBI pacuera BEpTUKaJbHBIX KOJOHHBIX 10/12 Iloozomoexa x aabopamop- | I[IK-5.1, ITIK-5.2,
anmnapaToB Ha JEHCTBUE BETPOBOI HArpysKu. Hulm pabomam u ogopmue- | I1K-5.3
Ompenenenne BeTpoBOro MomeHTa. [Iposep- HUue O0muemos, 6biNOIHEeHUE
Ka KOpIyca U ONOPHI HA MPOYHOCTh M yCTOM- pacuemno-epaguueckoeo
YUBOCTb. U 0OMawHe20 3a0aHUs
4 @dusnueckas CyIMHOCTb KPUTUUECKOH CKOPO- 10/11 Toozomoexa k nabopamop- | [IK-5.1, IIK-5.2,
CTH BpAIllEHUsS BAJIOB, €€ BIWsSHUE Ha paboTy oM pabomam u ogopmae- | ITIK-5.3




MamuH. MeToapl aHaJTUTHYECKOro M IpH-
OJIMKEHHOTO pacyeTa KPUTHICCKOH CKOPOCTH
BpameHus. [loHATHE XKECTKOTO W THOKOTO
BaJIOB.

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

5 OCHOBHBIE NPU3HAKA M XapaKTCPUCTUKU all- 8/9 Iloozomosexa x aabopamop- | IIK-5.1, ITIK-5.2,
mapaTtoB BbIcokoro maenenus (ABJI). Pac- HolM pabomam u ogopmae- | ITK-5.3
IIPe/IeIIeHIE HANPSKCHUH B IMITHHIPHICCKIX HUe omuemos, GblNOAHEHUe
koprnycax ABJI. JIOCTOMHCTBa U HENOCTATKU pacuemHno-epaguieckoeo
ABJI. Meronpl NOBBILIEHUS HECYLIEH CIO- UAU OOMAUIHE20 3A0aHUS
COOHOCTH.

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

bomol ITK-5.3
8.1 Konmponab camocmosamenvHoul padbomul
Yacsl

Ne Tembl, BBIHOCHMBbIE HA CAMOCTOSITENIb- ®opmupyembie

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

3204Has

1 Oco0Ople TpeOOBaHUS, NPEABABISIEMBIE K 2/7 Ipuem nabopamopuwix pabom | [IK-5.1, IIK-5.2,
TEXHOJIOTHYECKOMY OOOPYIOBAHHUIO  JUIS u nposepka omuemos, pacyem- | I1K-5.3
MIPOBEICHUS] XUMHIECKNX U HepTeXumMuie- HO-2paghuueckozo umu 0omaut-

CKHX TIpoIrieccoB. MeTamnieckue U Heme- Hez20 3a0aHusl, KOHCYIbIMUpPosa-
TAUTNIECKUE MaTepHaJbl, UX CPaBHUTEIIb- Hue, npogepKa

HBIE XapaKTePUCTHKH, obnactp

MIPUMEHEHUSI.

2 MeToanka COCTaBICHHS YpaBHEHHUI paB- 5/8 Ipuem nabopamopuwix pabom | [IK-5.1, IIK-5.2,
HOBECHS 3JIEMEHTOB O0OJIOYKH BpallICHHUS. u nposepka omyemos, pacyem- | I1K-5.3
BbIBON ypaBHEHHMIT MOMEHTHOH W Oe3Mo- HO-2paguueckozo ui 0omMaul-

MEHTHOM TeOopuHM pacuera O0OJIOYEK | He20 3a0aHuUsl, KOHCYIbMUposea-
MPUMEpPBI UX TPAKTUYECKOr0 HCIOJIb30Ba- Hue, npogepKa
HUsI B pacueTax.

3 OcCHOBBI pacueTa BEpPTUKAIbHBIX KOJOH- 5/7 Ipuem nabopamopuvix pabom | IIK-5.1, IIK-5.2,
HBIX almaparoB Ha JeicTBUE BETPOBOM u npogepka omuemos, pacuem- | I1K-5.3
Harpy3ku. OrmpeneneHHe BETPOBOIO MO- HO-2paghuuecko2o umu 0omaut-

MeHTa. [IpoBepka Kopryca W ONOpHI Ha Hez20 3a0anusl, KOHCYIbIMUPO8a-
TIPOYHOCTH M YCTOHYUBOCTB. Hue, npoBepKa

4 Ousnueckas CyIMIHOCTh KPUTHYECKOW CKO- 417 Ipuem nabopamopuwix pabom | [IK-5.1, IIK-5.2,
pPOCTH BpallleHUs] BaJlOB, €€ BIMSIHUE Ha u nposepka omyemos, pacvem- | I1K-5.3
paboTry MamuH. MeToibl aHAINTHYECKOTO HO-2paghuueckozo umu 0omaut-

1 TPHUOJIKEHHOTO pacyeTa KPUTHYECKOH Hez20 3a0anusl, KOHCYIbIMUPOBa-
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- | I1K-5.3
Pacnipenenenue HanpspKEHUH B IIMIIMHAPH- HO-2paghuuecko2o uiu 0omaul-
yeckux kopnycax ABJI. JloctounctBa u He2o 3a0anus, KOHCYIbMUposa-
menocratku ABJI. Metoapl MOBBIIIEHUS Hue, npogepxa
HeCyIIel ClIOCOOHOCTH.

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

I1K-5.3

9. Hcnonv3oseanue peiumunzo8oii Cucmemovl OUeHKU 3HaAHUL

[Ipu oneHke pe3yabTaToOB NEATEIBHOCTH 00YYAIONMUXCSl B PaMKax TUCITUTLIU-
abl «b1.B.08 KoHcTpyrpoBanue U pacyér 3JIEMEHTOB 000PVIOBAHUS OTPACIINY WC-
MOJIB3YETCSl PEUTUHTOBasE cuctema. PedTHHroBasi orieHka GopMUpYyeTCs Ha OCHOBa-




HUU TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIsl. MakCUMalbHOE U MUHUMAJIbHOE KO-
JMYECTBO OAJJIOB IO PA3IMYHBIM BUAaM yueOHOU paboThl onucaHo B «llomoxxenun
0 OAJUIBHO-PEUTUHIOBOM CUCTEME OLICHKU 3HAHUN CTYIEHTOB M 00ecleueHUs Kaye-
ctBa yueoHoro nporueccay ®I'bOY BO «kKHUTVY ».

Hanpumep: npu uzydeHun JUCLUILIMHBI IPEyCMaTpPUBAETCs dK3aMeH, pede-
paT, BBIOJIHEHUE JIBYX KOHTPOJIBHBIX pabOT M 4YeThIpex JIabopaTOpHBIX paboT. 3a
3TH KOHTPOJIbHBIE TOUKH CTYAEHT MOXET MOJIYYUTh MUHUMAJIBHOE U MaKCUMaJIbHOE
KOJIMYECTBO 0auioB (CM. TabauILy).

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
Konmponvnas 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 011 meKyuie2o0 KOHmpoa ycneeaemocmu, npo-
MENCYMOUHOU ammecmayuu no umo2am 0C60eHUA OUCYUNTUHDL

OueHouHbIE CpeACTBa AJIA MPOBEACHMS TEKYIIErOo KOHTPOJIS YCIIEBAEMOCTH,
MPOMEKYTOUYHOM aTTecTaliy O0y4YaroIIMXCs U UTOTOBOM (roCyJapCTBEHHOM UTOrO-
BOM) aTTeCTallud pa3pabaThIBAIOTCS COTJIACHO MOJIOKEHHIO 0 DOHIAaX OIEHOYHBIX
CPEJIICTB, pacCMaTPUBAIOTCS KaK COCTaBHAas 4acTh padoyel mporpamMmbl U 0hopM-
JSFOTCS. OTACIBHBIM JJOKYMEHTOM.

11. Ungpopmayuonno-memoouuecxkoe obecneuenue OucCyuniuHbl
11.1. Ocnoenasa rumepamypa
[Tpu uzyuenun nuctmmuiiHbl « KOHCTpyHpoBaHHE M pacdeT 3JIEMEHTOB 000-
PYIOBaHUS OTPACIM» B KAYECTBE OCHOBHBIX HCTOYHUKOB MH(GOPMAIIMN PEKOMEH/TY-
€TCsl UCTIOJIb30BaTh CIEAYIOUIYIO JUTEPATYPY.
OcCHOBHbIE HMCTOYHUKH HWH- KoJu1-B0 3K3.
popmanun
1. OcnoBsl npoektupoBanusi xumu-|IbC «IPRbooks»
YeCKUX IMPOM3BOJICTB M 000pyaoBa-|http://www.iprbookshop.ru
HUs. [DJeKTpoHHBIN pecypc] : yueO.|JocTyn ¢ a1000i TOUKH UHTEPHET MO-Clie pe-
/ B.1. KocunueB [u mp.]. — Dnek-|{rucrpammu [IP—aapecoB HXTU
TpoH. nan. — Tomck : TITIY, 2017.
— 395 c¢. — Pexum pocryna:
http://www.iprbookshop.ru
2 3akupoB, M.A. Mamuns! u anma- |40 5k3. Ha Kadenpe



http://www.iprbookshop.ru/

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

11.2. /lonoanumenvnaa numepamypa
B kayecTBe JOMOJHUTEIBHBIX UCTOYHUKOB MH(POPMAITUU PEKOMEHYETCS UC-
M10JIb30BaTh CJIEIYIOLIYIO JINTEPATYypy:

JlonmosiHUTEIbHBIE HMCTOYHUKH HHPoOpMa- KoJu-Bo k3.
119707

1. 3akupoB, M.A. Mamunsl 1 anmnapaThl HedTerazo- 40
nepepaboTku. YacTh 2: MeToawueckue ykazaHus /
M.A. 3akupoB. — Hmwknekamck: HXTU, 2017. — 16

C.

11.3. dnexmponnsvie ucmoyHuKu uHpopmayuu
[Ipu n3yuyenunn nucuumuiiHbl « KOHCTpyHpoBaHHE M pacyeT 3JIEMEHTOB 000-
PYJIOBaHUS OTPACIN» UCIOJIb30BAHUE JIEKTPOHHBIX UCTOUHUKOB HH(OPMALIUHU:

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

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

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

4. VudopmanmonHas cucteMa «EquHoe OKHO OCTyma K 00pa3oBaTelbHbIM pe-
cypcam» - Pexxum nocrymna: http://window.edu.ru/

5. Kpynuetimuii poccuiickuii ”HPOPMaIMOHHBIN TTOPTai B 00J1aCTU HAYKH, TeX-
HOJIOTMH, MEMLIMHBI U 00pa30BaHus, COAEpKAUIMI 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 MamHocTpoeHue». CalT xxypHa-
Ja «Xumudeckoe W HedTerazoBoe MamMHOCTpoeHue». — JlocTynm CBOOOMHBIN:
http://www.himnef.ru/

2. Kypnan «MammHOCTpOCHHE U MHXKEHEpHOE 00pa3oBanuey. CalT KypHaia
«MamHOCTpOeHHEe W WHXXEHEepHOoe oOpazoBaHue». — JlocTym CBOOOIHBINM:

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

CoracoBaHo:

3aB. OTHEIIOM M B.4. Tapacosa

e
o OMOIMOTEYHOMY 4
00CITyKUBAHUIO



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 JJI1 TPOBEACHUS YU€OHBIX 3aHITUN OCHAILEHBI 000pY-
JIOBAHUEM:

1. nedCTBYIONIMMHU 3JEMEHTAMU THIIOBBIX Y3J0B MAlllMH W alaparoB s

POBEAECHUS X UCCIICIOBAHMS U PACUeTa,

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

000pyI0BaHUs U MAIlIWH,

TEXHUYECKUMU CPEJICTBAMU OOYUYCHUS:

1. OBepx>a-npoeKTop,

2. PynoHHBIN HACTEHHBIH SKpaH .

[ToMemenust 11si cCaMOCTOATENIbHON pabOThl OCHAILEHBI KOMIIBIOTEPHOU TEX-
HUKOW C BO3MOXXHOCTBIO MOJKIIIOUEHUSI K ceTH «IHTepHeT» 1 00ecreueHsl JOCTY-
IOM B 3JIEKTpOHHYI0 uHpopmarmonHyo cpeny HXTU. [lonyckaercs 3ameHna 000-
PYAOBaHUS €r0 BUPTYaJIbHBIMU aHAJIOTAMH.

JIunieH3upoBaHHOE MPOrpaMMHOE OOecreueHrne U CBOOOJAHO paclpoCTpaHsi-
eMoe IporpaMMHOe oOecreueHne, UCIOoIb3yeMOe B y4eOHOM MpoLEecce MpU OCBO-
C€HUU TUCHUTUTNHBI «KOHCTPYHpPOBaHUE U pacCUET AIEMEHTOB 000PYJ0BaHUSI OTpac-
TN

1. Windows XP

2. Microsoft Office 2007
3. AntuBupyc Kacnepckoro

13. Oopa3zosamenvHvle mexnoaocuu

KonuuecTtBo 3ansatuit s ouHor Gpopmbl oOydenus 18, ans ouno-3aounoit 10
4acoB, MPOBOJANMBIX B MHTEPAKTUBHBIX (JOpMax.

OcHOBHBIE HHTEPAKTHUBHBIE (POPMBI POBEJCHUS YUCOHBIX 3aHATHI:

* paboTa B MaJIbIX TPYIITIaX;

* IUCKYyCCHS,

* U3YYCHHE W 3aKpEIICHHEe HOBOT'O MaTepuaja Ha WHTEPAKTUBHOW JICKIIMH
(;mekmusi-6ecena, KU — AUCKYCCHS, JIEKIHSI ¢ pa300pOM KOHKPETHBIX CUTYaIluil,
JIEKIUS C 3apaHee 3alUIaHUPOBAHHBIMU OIIMOKAMHM, JIEKIHSI- Mpecc-KoHpepeHus,
MMHU-JIEKITHS);

* CUCTEMBbI JUCTAHIIUOHHOTO O0Yy4YECHUS;

* U3Y4YEHHUE W 3aKpeIyIieHHEe HOBOTO MaTepuaia Ha UHTEPAKTUBHOM JICKIIUU
(texuus-0ecena, TEKIUs — AUCKYCCHUS, JIEKIUS ¢ pa300pOM KOHKPETHBIX CUTYaIUi).
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