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Jlexknuu 6 0,167
ITpakTrueckue 3aHATUS 6 0,167
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KCP 12 0,333
dopma aTTecTaruu (KOHTPOJIb) 9 0,25
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PaGouast mporpamMma COCTaBJCHa C ydeToM TpeOoBaHuil DenepanibHOro Tocyaap-
CTBEHHOT'O 00pa30BaTEILHOTO CTaHIapTa BBICIIETO 00pa30BaHHUS
(Ne 728 01 09.08.2021) 1o HampaBJICHHUIO

(aomep, naTa yTBCp)KIIeHI/I}I)

15.03.02 TexHOJIOrHUYECKHE MAIITMHBI 1 000PYI0OBAHUE
(HaMMEHOBaHWE HATIPABIICHHS)

Ha OCHOBaHMHM Y4eOHOTO IJIaHa Habopa oOy4varomuxcs 2022 roaa.

Pa3paboTunk mporpaMmsi:

noteHT kad. MAXIT N.H. Maspiiies

(moImKHOCTB) ) (M.0. damumms)

Pabouas nporpamMmma paccMoTpeHa u o100peHa Ha 3aceganuu kadenpst MAXII
poTokoia oT 12.04.2022 r. Ne §

3aB. kadeapoii W.H. ManeuieB
) (®.1.0.)




1. Ilenu oceéoenusn oucuuniunvl
LemssMmu ocBoeHMsT AUCHMILIMHBI «[IpoeKTHpOBaHME 3JIEMEHTOB 000pYya0Ba-
HUs HeTerazonepepaboTKMy SIBISIOTCS:

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 «IIpoekTupoBaHue 3JIeMEHTOB 00opyaoBaHUs Hedrerazomnepe-
pabotku» otHocuTcs K gapuamusgrou yactu OOIl u ¢popmupyer y OakanaBpoB 1o
HarnpaJieHUI0 ToAroToBkU 15.03.02 TexHoJornyeckrue MaluHbl U 000py/I0BaHUE
Ha0Op 3HAHMI, YMEHUI, HABBIKOB U KOMITETEHLIUN.

JIJist ycriemHOro OCBOEHMS IUCHMIUIMHBI «lIpoeKTHpoBaHue 31eMEHTOB 000-
pylloBaHus HedTerasonepepaboTKn» 6Oaxkanasp no HANPABICHUIO MOATOTOBKU
15.03.02 TexHOJIOrMYECKUE MAIIUHbI U 000PYAOBAHKME JOKEH OCBOUTH MaTepual
IPEAIECTBYIOIUX TACIHIUINH:

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) b1.B.09 Ocroebl npoekmuposanus u KOHCIMpYUposanust

arc) B1.0.27 Ocnoswt meopuu Konebanuii u 6udpoyCcmouuusocmu

Jucoumnnuaa «IIpoekTHpoBaHKHE 3JIEMEHTOB 000pYIOBaHHUSA HedTeraonepe-
paboOTKM» SIBISIETCS MPEAINISCTBYIONEH W HEOOXOAUMa ISl YCIEIIHOTO YCBOCHUS
MOCJICTYFOIITUX TUCITUTIINH:

a) b1.B.11 Texnonoecus negpmexumuueckoco MauluHOCmMpoeHus,;

0) b1.B.13 Cucmembt amomamusupo8anHo2o npoeKmupoB8anusl.

3HaHI/I$I, IMOJIYYCHHBIC IIPU M3YUCHUHN JUCIHUIIIMHBI ((HpOGKTI/IpOBaHI/IC 3JIC-



MEHTOB 00OpymoBaHusl HedTerazonepepabOTKU» MOTYT ObITh HCIIOJNB30BaHbI MPU
HPOXOKACHUH MPAKTUK W BHITOJHEHUH BBIITYCKHON KBATM(UKAIIMOHHON PaOOTHI.

3. Komnemenyuu u unouxamopwvt 00CMUNCEHUA KOMNEemeHuuu o0oy-
yarowezocsa, hopmupyemole 6 pezyiomame 0C60EHU OUCUUNTIUHDL

[1K-5.1 3HaeT TUMBI U OCHOBHBIE XaPAKTEPUCTHKU MAIIMHOCTPOUTEIHLHOTO
MIPOU3BOJICTBA, a TaKXKe IMpaBuia pa3pabOTKH, KOMIUIEKTalUU, opopmieHus u o0-
paIIeHHs] TEXHOJIOTMYECKON TOKYMEHTalun

[IK-5.2 ymeeT NpuMEHATh NEUCTBYIOIIAE HOPMBI TEXHOJIOTMYECKOIO MTPOEK-
TUPOBAHUS TEXHOJOTMYECKUX KOMIUIEKCOB; AHAJIM3UPOBATH CTPYKTYPY IEHCTBYIO-
IIMX TEXHOJOTHYECKUX KOMILJIEKCOB

[IK-5.3 BnameeT HaBbIKAMU NMPUMEHEHUS] HOPM TEXHOJIOTMYECKOTO IPOEKTH-
pOBaHUS NpU Pa3pabOTKE COBPEMEHHBIX MPOEKTHBIX PEIIEHUH MEXaHOCOOPOUYHBIX
LIEXOB.

B pezynemame oceoenusn Oucyuniunsl 00y4aouuiica 00aM4CeH

1) 3nats:

a) TUIIBI U OCHOBHBIE XapaKTEPUCTHUKHA MAIIMHOCTPOUTEIBHOTO MPOU3BOJI-
CTBa;

0) mpaBuiia pa3pabOTKH, KOMIUIEKTAlUU, 0GOPMIICHUST U OOpaIIeHUs] TEXHO-
JIOTUYECKON JOKYMEHTAIINH.

2) YmerTs:

a) MPUMEHATH JECUCTBYIOIIME HOPMBI TEXHOJOTMYECKOTO IMPOEKTUPOBAHUS
TEXHOJIOTUYECKUX KOMILJIEKCOB;

0) aHaTM3UPOBATH CTPYKTYPY JEHCTBYIOIIUX TEXHOIOTHYECKUX KOMIUIEKCOB.

3) Bnanets:

a) HaBbIKAMHU MPUMEHEHUS HOPM TEXHOJIOTMYECKOTO MPOEKTUPOBAHUS MPU
pa3paboTKe COBPEMEHHBIX MPOEKTHBIX PEIICHUIH MEXaHOCOOPOUYHBIX LIEXOB.



4. Cmpykmypa u cooepicanue oucyuniaunvl «IIpoeKTHpOBaHUE FIEMEHTOB

obopynoBaHus HedTerazonepepadoTKH»

OO6mast TpyA0€MKOCTh TUCIUIIMHBI COCTaBsieT 6 3a4eTHBIX eauHuIl, 216 ya-

COB.

0 e UAbI YueOHoit LHEHOYHbI
Ne Pa3ne B e0HO Oueno e
I | AUCHMIVIMHBL | padoThI (B yacax) cpeacrsa 1Js
/m § Jlex- | Ilpaktu- | Jlabopa- KCP CPC NpoBeICHUA

E ouu qecKue TOPHBIE MPOMEKYTO -
(@) 3aHATHS | PaOOTHI HOH aTTeCTa-
MU 10 pa3jie-

JIam

1 | OcHOBBI  KOH- 7 1 1 1 1 29 Dk3amen, jaabo-
CTPYUPOBAHUS U paTopHOE U TpaK-
paC‘{eTa XUMHU- THYCCKOC 3aHs-
YECKUX MallliH THE, TUCKYCCHA
U anmnapaToB

2 | Teopuss u pac- 7 1 1 2 1 29 Dk3aMeH, Jsabo-
YeT TOHKOCTEH- paTopHOE U TpaK-
HBIX 000JI04YeK THUYECKOE 3aHATHE
BpaIllCHUS.

3 | Pacuer Ha 7 2 2 2 2 30 | Oxsamen, nabo-
MPOYHOCTH u paTopHOE U TpaK-
YCTOMYUBOCTh THYECKOE 3aHSITHE
3JIEMEHTOB u
y3JI0B  XHMHYE-

CKOM ammapary-
pHI.

4 | Kputnueckue 7 1 1 1 1 29 | Ox3ameH, mabo-
CKOpOCTH  Bpa- paTopHOE U Mpak-
IarIuXcd Ba- THUYCCKOC 3aHATUC
JIOB

5 | Anmapatsl U 3a- 7 1 1 2 1 29 | Ok3ameH, Jnao-
TBOPBI BBICOKO- paTOpPHOE U MpaK-
T'O JTaBJICHHUS THYECKOE 3aHSITHE

6 | Kypcosas pabo- 7 6 29 3amuTa Kypco-

Ta BOI pabOTHI
UTOIro 6 6 8 12 175

dopma aTTecTanu

sKk3aMeH (9)




5. Cooepiicanue neKyuOHHBIX 3aHAMUI RO Memam C yKa3aHueM Qopmmupye-
MBIX KOMIETCHIIUN

Ne Paznen qucuu- Yacel Dopmupyembie
TeMa JTeKIHOHHOTO 3aHATHS Kparkoe cogep:xanue

n/n TLUTHHBI KOMIIETeHI[UH

1 OCHOBBI KOHCTPYH- 1 OcHoBHbIE TpeboBanus, | OmnpexnencHue obomouku. | ITK-5.1, I[IK-5.2,
pOBaHUS  XUMHYC- npeabsBisieMble K xuMu- | O00noYku  kak  ocHoBHbIe | [7K-5.3
CKHMX MaIllUH U am- YECKOMY 000pYIOBAHUIO. | DIIECMEHTHI XMMHUYCCKOW arma-

MapaToB. OOurie OCHOBBI KOHCTPYUpO- | parypel. Ompenenenue 000-
BaHUS JeTajJel M y3JI0B XUMHU- | JIOUKH BpameHus. CpeauHHas
yeckoro obOopynoBanus. Oc- | MOBEPXHOCTb, MEPHIHAH, IIO-
HOBHBIC PEKOMEHJAIMH IO | JIIOC, TapajuleJbHBIE IyTH,
BEIOOPY ~ KOHCTPYKLIHMOHHBIX | TJIABHBIC PAaIUyChl KPHUBU3HBI.
MaTtepuanoB. TpeOoBaums K | DmemeHT 000m049kH. OCHOB-
amnmaparype, NOJBEIOMCTBCH- | HbIE COOTHOLICHHS JUIs T€O-
Hol PocTexHanzopy. METPUYECKHUX rnapaMeTpoB

anemeHToB. [lonsiTue 06 oce-
CUMMETPHYHOH PaBHOMEPHO
pacrnpenieneHHON Harpyske, ee
0COOCHHOCTH.

2 Teopuss u pacuer 1 OcHoBHble cBefeHus Mo reo- | [lonsatue o Oe3momentnoi | [1K-5.1, 11K-5.2,
TOHKOCTCHHBIX METpUHU 00O0JIOUEK BpAIICHHUS. | TEOPUSIX pacyera TOHKOCTEH- | [7K-5.3
obomouek  Bpare- BriBonm ypaBHeHHsT paBHOBe- | HEIX oOoJyouek. BwiBox ypas-

HUA. cus dieMenTa Ha och X, Z, Y. | HeHnii  OE3MOMEHTHOH  Te€O-
Hedopmarus smemeHTa 000- | pUH: ypaBHEHHS PaBHOBECHS
JIOYKU. DJIEMEHTHl MOMEHTHOHU | anmemeHTa (ypaBHeHus Jlarmia-
Teopun. BEIBOA ypaBHEHUS | ca) M ypaBHEHHS PaBHOBECHS
MOMEHTHOH Teopuu. Metonu- | 30HEL. BHyTpeHHHE CHIBI U
Ka pacyera Ha IPOYHOCTh | MOMCHTHI, ACUCTBYIOIIHE Ha
000JI0YCK BpalICHUSA. YpaB- | 3JIEMEHT OOOJIOUKH, MPUPOIA
HEHHs 0e3-MOMCHTHOW TEO- | MX BO3HHUKHOBEHHS. Pasmep-
pun. (YpaBuenue Jlamnaca, | HOCTH BHYTPEHHHX M BHEIII-
ypaBHCHHE PaBHOBECHsI 30HBI). | HUX CHIIOBBIX (hakTOpoB. Bek-
Pacder Ha mpogHOCTH 000JI0- | TOpHOE n300pakeHue
YeK BpaIleHUs, pabOoTaIOMMX | MOMEHTOB M BBIOOP CHCTEMEBI
IOl TIOCTOSIHHBIM JaBIICHHEM. | ocel  KoopawHaT. BrBoJ
[Ipumenenne pacUeTHBIX | ypaBHEHUH PaBHOBECH CHI U
YpaBHEHHH K KOHMYECKOH, | MOMEHTOB, AEWUCTBYIOLUIMX Ha
chepruveckod W IUIMHAPHYE- | AIEMEHT OO0OJOYKH  BHOJb
CKOI1 000JI0YKaM. ocer X,Y,Z. Hanpsoxenwus,

BBI3BIBAEMBIC  BHYTPEHHHUMH
cujlaMyd U MOMEHTamu. MeTo-
JIMKa pacueTa OO0OJIOUKH Ha
MPOYHOCTh IO JSTHM HAamps-
KCHUSM.,

3 Pacuer Ha mnpou- 2 Pacuer xopmycoB ToHkocteH- | [Ipumenenue ypaBHenuii 0e3- | [1K-5.1, [1K-5.2,
HOCTb U YCTOWHYH- HBIX LWJIMHIPUYECKHX amnIa- | MOMEHTHOM Teopuu K pacuery | [7K-5.3

BOCTb 3JIEMEHTOB U
y3JI0B XUMHUYECKOH
anmaparypsl.

paToB, HArpyXEHHBIX BHYT-
peHHuM JnaBieHueM. Pacuer
KPBIIICK ¥ JHUII amlaparos,
paboTarommx TOA BHYTPCH-
HUM JaBieHueM. Pacuer xop-
MyCOB TOHKOCTEHHBIX IIMJINH-
JIPAYECKUX anmaparos,
paboTaronx TMoja BHEIHUM
nasienneM. Pacuer anmapaToB
Ha BETpPOBYIO Harpysky. Pac-
YeT BEPTHKAIBHBIX almapaToB
Ha JIEMCTBHE CEMCMHYECKHX
cun. Pacyer (aHneBwIx co-
€IUHEHUN.

HanpspKEHUH: a) B UMJIMHJIPU-
4eckoW (C KpbIIKOW U 0e3
KpBIIIEK), ceprieckol U Ko-
HHYECKOH 000J104Kax, Harpy-
JKCHHBIX BHYTPEHHHM Ta30-
BBIM JIaBJICHHUEM; 0)
WINHAPHUYECKOW 000JI0UKe ¢
JTHUIIEM, 3aIllOJJHCHHON KH-
KOCTBIO; B) BO Bpallaromiencs
000JI0YKE, HAXOMAIIEHCS IO
JefcTBHEM  HEHTPOOESKHBIX
CHJI OT COOCTBEHHOH MAacCHI.
DNeMeHTapHBIC CBEICHHS I10
MOMEHTHOI TEOpUH pacueTa




TOHKOCTEHHBIX 000J104eK.
IlonsaTne o xpaeBoi 3amadye.
CymHOCTF MOMEHTHOU Teo-
puu. Ilonarue o kpaeBoil 3a-
made. 3aTyXalolui XapakTep
KpPaeBbIX CHI W MOMECHTOB.
Koporkne u pmmHHBIE 0060-
Joukd. Mertoguka pacuera
000JI0YKH Ha NPOYHOCTH C
YYETOM KpaeBbIX CHJI U MO-
MEHTOB

Kputuueckue cko-
poctu Bpallaro-
LIUXCSI BaJOB

Kpurnueckas ckopocTh Bajia ¢
OIHUM JUCKOM. Pe3oHaHCHBINM
Xapakrep HEYCTOHYMBOCTH
IIPU  KPUTHYECKOW CKOPOCTH
BpamieHus. Bribop paboueit
CKOPOCTH  BpAIUCHHUSA IS
KECTKMX M THOKHX BaJOB.
Bnusuue xapaktepa omop Ha
KPUTHYECKYI0 CKOPOCTH Bpa-
meHus Banma. KpuTtmdeckas
CKOPOCTh BaJla C JBYMS HIIH
HECKOJbKUMH Juckamu. Kpu-
THYECKask CKOPOCTHb TSDKEJIOTro
Bauna 0e3 nuckoB. [Tpubmmken-
HBlE METOABI  ONpeeNeHUs
KPUTHYECKOH CKOPOCTH Baja:
a) METOJ HAJIOKECHHS (METOJ
Houkepmu); ©0) »Heprerude-
ckuid Meron Panes. Yucnen-
HBII METOJ TIOCIEIOBaTENb-
HBIX  TPUOMMKEHUH  TIpHu
pacdyere KPHUTHYECKHX CKOPO-
cTei

[TpubnmxeHHbIC METOIBI
ONpEJIeNIeHUs]  KPUTUYECKOM
CKOpPOCTM Bajla: a) MeTOA

HanoxeHust (Meron JloHKep-
mm); ©) sHepreTudeckuil Me-
Tox Panes. UuciieHHBIH METOL
MOCJIEIOBATENBHBIX — IPHOJIHN-
JKEHUH NpU pacyeTe KpUTHIe-
CKHX CKOPOCTEH.

IIK-5.1, IIK-5.2,
IIK-5.3

AHHapaTBI Hn 3aTBO-
PbI BBICOKOTO JaB-
JICHUA

Pacuer ammapatoB BBICOKOTO
JaBieHus.  TemmeparypHble
HampsOHKEHUA B almaparax BbI-
COKOro JaBjeHus. MeTobl
HU3roTOBJICHUSA TOJICTOCTCHHBIX
KopmycoB ammaparoB. KoH-
CTPYKLIMU U paboTa 3aTBOPOB
anmnapaToB BBICOKOIO JIaBje-
HUSL

Pacuer wu mnpoexrtupoBaHue
amnmapaTtoB BBICOKOTO JaBiie-
Hus  (ABI). Kouctpykiuu
KoprycoB u 3aTBOpoB ABJI.
TemneparypHble HaIpsHKEHUS
B ammaparax BBICOKOTO [aB-
JeHus. Mertoasl M3roTOBIIE-
HUS TOJICTOCTEHHBIX KOPITYCOB
anmaparoB. KoHcTpykuuu u
paboTra 3aTBOPOB ammapaToB
BBICOKOT'O JABJICHHUS.

IIK-5.1, IIK-5.2,
IIK-5.3

6. Codepircanue npakmuueckux 3aHAMUIN

Ha mpakTudeckux 3aHATHAX TEOPETHYECKUE TIOJOKCHHS, CHOpMYIHpOBaH-
HbIC Ha JICKIIMOHHBIX 3aHATHUSAX, JOBOIATCS 0 YHCICHHOTO PEIICHMS, KOHKPETHOM
MPUKIAAHON 3a7a9d 10 WHIWBHUIYAIbHBIM BapHaHTAM 3aJaHUMN ISl KaKJI0ro 00y-
yatomerocs. [Ipu BbITIOJIHEHUH pacdyeToB 00yJarOIIMMCS PUBUBAIOTCS HABBIKU pa-
OO0THI CO CTIPaBOYHUKAMH W HOPMATUBHBIMHU JOKyMEHTaMH, BEIOOPOM U 0OOCHOBa-
HHEM BBIOOpa ONTHUMAaJIbHBIX BAapHAHTOB PAaCCMATPHUBAEMBIX IMApaMETPOB, a TAKKE
COCTaBJICHHS U O(DOPMIICHHSI PACUETHBIX CXEM U DCKU30B PACCUUTHIBAEMOTO 000pY-
JIOBaHUS ¥ MaiuH. B 3aBucuMocTy oT ¢popM 0OydeHHS MPeyCMOTPEHA pa3InyHas
MIPOJIOJDKATEILHOCTD M IEPEUYCHBb BBITIOJHACMBIX MPAKTHUYECKUX PadOT MO0 TeMaM |

pasnenam.




Ne ®opMupyeMble KOM-
Pasznen TUCHATUIHHBI Yacel TeMa MPAKTHYECKOTO 3aHATHS
nn TeTEeHIUH
1. OCHOBBI KOHCTPYHPOBAHUS U 1 3anamue Nel. IIK-5.1, IIK-5.2, IIK-
pacueTa XUMUYCCKUX MAaIlluH Pacuer Ha mpo4yHOCTH OT jAedcTBHsA BHYT- | 5.3
1 amnmaparoB PCHHErO JIaBJICHUS
2. Teopuss u pacueT TOHKO- 0,5 Sanusmue No2. IIK-5.1, IIK-5.2, I[IK-
CTCHHBIX O00O0JIOYEK Bpalle- Pacuet Ha npo4yHOCTH 5.3
HUSL. U YCTONYUBOCTb OT
JICHCTBUS BHYTPEHHETO U
HapyXHOI'0 JaBJIeHUN
0,5 Sanamue Ne3. TIK-5.1, IIK-5.2, IIK-
Pacuer 5.3
COTIPSKEHUS
000J109€eK
3. Pacgyer ©Ha mpoyHOCTE U 1 Sanamue Ne4. TIK-5.1, IIK-5.2, IIK-
YCTOMYUBOCTh 3JIEMEHTOB H Pacuer 5.3
y3JI0B XUMHYCCKOW ammapa- (hraHIIEBOTO
TYpBI COEIMHEHUS
1 Sanamue Noj. IIK-5.1, IIK-5.2, IIK-
Pacuer Ha MPOYHOCTH M YCTOWYMBOCTH OT | 5.3
JICHCTBUS BHYTPEHHETO M HAPY>KHOTO JaB-
JICHUH.
4, Kpurnueckue CKOpOCTH 015 Sansmue No6. IIK-5.1, IIK-5.2, IIK-
BPAIAIOIINXCS BAJIOB WmxeHepHbIN 5.3
pacueT BajoB
Ha MPOYHOCTh, )KECTKOCTh U
BUOPOYCTOIYMBOCTB.
05 3ansmue No7. IIK-5.1, IIK-5.2, IIK-
PacueT Ha )KeCTKOCTh CILTOIIHBIX 5.3
U TIOJIBIX BAJIOB MOCTOSHHOTO MOMEPEYHO-
r'O CEYECHHS.
5. 0,5 Sanamue NeS. TIK-5.1, IIK-5.2, IIK-
ArmmapaTel U 3aTBOPBI BBICO- I —
Jauia 53
KOTO JaBJICHHUS Y KPBIIIKA COCYIOB
BBICOKOI'O JIaBJICHUS
0,5 Sanamue Ne9. TIK-5.1, IIK-5.2, IIK-
HanpsbkeHne B CTEHKE TOJCTOCTEHHBIX | 5.3
IIINHIPOB.
Bcezo 6

7. Cooepoicanue nadopamopHvlX 3aHAMUILL
Y4eOHBIM TUTAaHOM MPETyCMOTPEHO MPOBEICHHUE JTa0OPATOPHBIX 3aHSATHH IO
mucrutinHe «[IpoexkTupoBaHue 31eMEHTOB 00OpyAOBaHUS HedTerazomnepepadoT-

KH».

Lenbp mpoBeneHUs: 1aOOPATOPHBIX 3aHATUNH — OCBOEHHUE JIEKIIMOHHOI'O MaTe-
pualia, Ha OCHOBE MPAKTUUYECKOTO 3YUCHHUS SIBIICHUHN B 3JIeMEHTax 000pyAOBaHuUs, a
TaKk)Ke BbIpa0OTKa CTYyACHTaMU ONPEJCICHHBIX YMEHHH, CBSI3aHHBIX C BHIOOpOM
PACUETHBIX CXEM U BBINOJHEHHEM PACUYETOB IO ONPEACIICHUIO HANIPSKEHUW B dJie-

MEHTax 000pyAOBaHUIN M KPUTHUECKUX CKOPOCTEH BpallleHUs BAJIOB.




Ne Yacel | HammeHnoBaHme Jia- ®opmupyemble
Pazpen nucuMmiInHbI .
n/n 6opaTopHOii padoThI KOMIIETeHIMH
1 OCHOBBI KOHCTPYMPOBAHHSI U pacyeTa XUMHUYECKHUX 1 UccnenoBanue wampsi- | [IK-5.1, IIK-5.2, [IK-
MaIllMH ¥ alapaToB KEeHUH, neicTByromux | 5.3
B CTEHKE IMJIMHJpA.
2 Teopust 1 pacyeT TOHKOCTEHHBIX 000JI0YEK BpaIlICHHS. 2 Onpenenenue Hamps- | [IK-5.1, IIK-5.2, IIK-
JKCHWH B AHMINAX pas3- | 5.3
JIIYHON (bopmHI,
Harpy)kKeHHbIX  BHYT-
PECHHHM [1aBICHHEM
3 Pacuer Ha mpOYHOCTH M yCTOMYMBOCTH 3JEMEHTOB U 2 UccnenoBanue ycrou- | IIK-5.1, 1IK-5.2, IIK-
Y3JI0B XMMHYECKOH anmapaTypebl. YMBOCTH IMIMHApHUE- | 5.3
CKHUX 000J104€EK,
Harpy>XeHHbIX  BHEI-
HUM JaBJICHUEM
4, KpuTtnueckue ckopocTy Bpalarommxcs BajioB Onpenenenne kputu- | I[IK-5.1, 1IK-5.2, IIK-
YeCcKOi ckopoctu | 5.3
BpallleHHs Baja C OJ-
HHUM JINCKOM
5. Ammapatsl ¥ 3aTBOPBI BEICOKOTO JIaBICHUS UccnenoBanue wampsi- | [IK-5.1, 1IK-5.2, IIK-
JKeHUH, neiicTByromux | 5.3
B CTCHKE TOJICTOCTEH-
HBIX LUIHHIPOB,
Harpy>KeHHbIX  BHYT-
PCHHHM JaBJICHHUEM.
8. Camocmoamenvnasa paboma
Ne Tembl, BBIHOCHMBIE HA CAMOCTOSATENBHYIO pa- | Yacsl ®opma CPC ®opmupyembie
n/n ooty KOMIIeTEeHIIUU
1 OcoObie TpeboBaHus, MPEIBIBIsIEMbIE K TEXHOJO- 29 | HHoozomoska k nabopamopnvim | IIK-5.1, TIK-5.2,
THYECKOMY OOOpPYIOBAaHHIO U TPOBEICHUS XU- pabomam u ogopmnenue om- | ITK-5.3
MHUYECKHX U HE(PTEXMMHUYECKHX MpoueccoB. Me- Yemoe, 8bINOIHEHUE PACHemHO-
TAUINYECKUE W HEMETAIIINYECKHEe MaTepHalbl, UX epaghuueckozo umu domauine2o
CPaBHHUTENILHBIE XapaKTEPUCTHKH, OOJIACTh IIPH- 3a0anus
MEHEHWUSL.
2 MeToanka cocTaBlIeHUS ypaBHeHWH paBHOBecHus | 29 | [loocomoeka k nabopamoprnvim | IIK-5.1, ITIK-5.2,
AJIEMEHTOB O0OJIOUKH BpalleHus. BBIBOJ ypaBHe- pabomam u ogopmrenue om- | ITK-5.3
HUH MOMEHTHOH ¥ O€3MOMEHTHOH TeopHH pacdera Yemoe, BbINOIHEHUE PACHemHO-
000J104€eK ¥ MPUMEPBI MX MPAKTUUECKOTO HMCIIOJNb- epaghuuecko2o umu domauinezo
30BaHMA B pacyerax. 3a0anus
3 OcCHOBBI pacyeTa BepTUKAIBHBIX KOJOHHBIX ama- 30 | Hoozomoska k nabopamopnvim | IIK-5.1, [TIK-5.2,
paToB Ha JelicTBHE BETPOBOHM Harpysku. Ompene- pabomam u ogopmrenue om- | ITK-5.3
JIeHWe BeTpoBOro MomeHra. [IpoBepka kopryca u 4emos, 8bINOJHeHUe pacyemHo-
OIIOpBI Ha TIPOYHOCTh U YCTOHYHBOCTB. epaghuuecko2o umu domauinezo
3a0anus
4 dusnyeckass CYIHOCTh KPUTHYECKOHW CKOPOCTH 29 | Hoozomoska k rabopamopnvim | IIK-5.1, TIK-5.2,
BpaIlleHUs BajoOB, €€ BIUSHUE Ha pa0dOTy MAIWH. pabomam u ogopmirenue om- | ITK-5.3
MeTopl aHAINTHYECKOTO U HPUOIMIKEHHOTO pac- Yemoe, BbINOIHEHUE PACHemHO-
Yyera KpUTHYECKOW cKopocTH BpamieHus. [lonsTue epaghuuecko2o umu domauwinezo
YKECTKOTO ¥ TMOKOTrO BaJIOB. 3a0anus
5 OcCHOBHBIC TIPH3HAKU M XapaKTEPUCTHUKHU ammapa- | 29 | [lodzcomosxa k nabopamopuvim | [IK-5.1, [IK-5.2,
ToB BBIcOKOTO naBienus (ABJI). Pacnpenenenne pabomam u ogopmaenue om- | [1K-5.3
HaNpsDKEHUN B IUIMHAPUYECKUX Koprmycax ABJI. 4emoe, 6biNOJHEeHUe PaciemHuo-
HoctounctBa n Hemocratku ABJI. Metonbl mo- epaguueckoeo unu domawiHe2o
BEIIIICHHS HECYIIEH CIIOCOOHOCTH. 3a0aHusl
6 Kypcogas pabora 29 | Buinoanenue xypcosou pabomer | IIK-5.1, IIK-5.2,
I1K-5.3




8.1 Konmpoab camocmosamenvHoil padbomaul

Ne TeMbl, BBIHOCHMBIE HA CAMOCTOSITEJIbHYIO Yacsl ®opma CPC ®opmupyemMbIe
n/n paboty KOMIIETCHIM U
1 OcoOble TpeOOBaHMS, MPEAbIBIIEMbIE K TEXHO- 1 Ipuem nabopamopnuvix pabom u | IIK-5.1, IIK-5.2,
JIOTHYEeCKOMY O00OpYJOBaHMIO JUIsl MPOBEICHUS npogsepka omuemos, pacuemno- | I1K-5.3
XUMHUUYECKHX M HEPTEXUMHYECKHUX IPOILIECCOB. epaguueckozo U 0OMAWIHE2O
Merannn4eckie U HEMETANIMYECKHE MaTepHa- 3a0anus, KOHCYIbMUposanue,
JbI, UX CPABHUTEIBHBIC XapaKTCPUCTHKH, 00- nposeepka
JIACTh IPUMECHEHMUS.
2 MeToanka cOCTaBJICHUS ypaBHCHUI PaBHOBECHS 1 Ilpuem nabopamopneix padbom u | IIK-5.1, IIK-5.2,
JIEMEHTOB 000JI0UKH BpalleHHsA. BeBox ypas- npoeepka omyemos, pacuemno- | I[1K-5.3
HEHHII MOMEHTHOM M OE3MOMEHTHOH TEeOpuH epaghuueckozo umu  domauinezo
pacdera 000JI09EK U IPUMEPHI UX MPAKTHIECKO- 3a0anus, KOHCYIbMUposanue,
T'O MCIOJIb30BAHUS B pacueTax. nposeepka
3 OCHOBBI pacueTa BEpTHKAIBHBIX KOJOHHBIX all- 2 Ilpuem nabopamopnvix padom u | IIK-5.1, IIK-5.2,
rapatoB Ha JEHCTBHE BETPOBOW HArpy3KH. npogsepka omuemos, pacuemno- | I1K-5.3
OmnpeneneHue BeTpoBOro MomeHTa. I[Iposepka epaguueckozo U OOMAUIHE2O
KOpIyca W OIOphl Ha MPOYHOCTb M YCTOWYH- 3a0anus, KOHCYIbmMupoGanue,
BOCTb. npoeepka
4 duznyeckasi CyIIHOCTh KPUTUYECKOM CKOPOCTH 1 Ipuem nabopamopuvix pabom u | I[IK-5.1, [IK-5.2,
BpallleHUs BaloB, e€¢ BIMAHHE Ha paboTy Ma- npogsepka omuemos, pacuemno- | I1K-5.3
mrH. MeToabl aHAJIMTHYECKOTO U MPUOIIMIKECH- epaguueckozo U OOMAWIHE2O
HOTO pacyeTa KPUTHYECKOH CKOPOCTH Bparlle- 3a0anus, KOHCYIbmMupoGanue,
Hust. [ToHATHE )KECTKOTO W TMOKOTO BaJIOB. nposepka
5 OcCHOBHBIC TPU3HAKU M XapaKTEePUCTHKH alia- 1 Ilpuem nabopamopuwix pabom u | I[IK-5.1, [IK-5.2,
patoB Beicokoro nasnerus (ABJI). Pacmpenene- npogepka omuemos, pacuemno- | I1K-5.3
HHUE HaIPSHKCHUH B IMWIMHAPHYECKUX KOPITycax epaghuueckozo umnu  domauiHezo
ABJl. JoctounctBa u Henocratku ABJI. Meto- 3a0anusl, KOHCYTbMUpoaHue,
JIbI TTOBBIIICHNUS] HECYIIEH CTOCOOHOCTH. nposepka
6 Kypcogas pabora 6 Ilpuem kypcosoii pabomul IIK-5.1, [1IK-5.2,
I1K-5.3

9. Hcnonv3oseanue peitmunzo60ii cucmembvl OYeHKU 3HAHUIL

[Ipu oneHKe pe3yabTaToOB AEATEIbHOCTH 00YYaIOIIUXCS B paMKax JUCHUILIU-
Hel b1.B.10 TIpoektupoBaHue 31eMEHTOB 00OpyAOBaHUS HedTerazomnepepadoTKku
UCIIOJIb3YETCSl peUTUHTOBas cucTeMa. PeiiTuHroBast orieHka GopMHUpyeTCsl Ha OCHO-
BAHUM TEKYUIETO0 U MPOMEKYTOUHOTO KOHTPOJIA. MaKkCMMallbHOE U MHUHUMAJIbHOE
KOJIMYECTBO 0aslIOB IO Pa3IMYHBIM BUJaM yueOHOUM paboTsl omucaHo B «llomoxe-
HUU O OaJUTbHO-PEUTHHTOBON CHCTEME OILICHKH 3HAHUM CTYJCHTOB M 00ECIICUCHUS
kauecTBa yueOnoro mnpoieccay @I'bOY BO «k KHUTY ».

Hanpumep: npu n3yyeHun TUCHUILIMHBI IPElyCMaTPUBAETCS IK3aMEH, pede-
paT, BBINOJIHEHUE JIBYX KOHTPOJIBHBIX PabOT U YeThIpeX J1abopaTopHBIX padoT. 3a
3TU KOHTPOJbHBIE TOYKH CTYJEHT MOKET MOJYy4YUTh MUHUMAIBHOE U MAaKCUMAJIbHOE
KOJIMYECTBO 0asioB (CM. TabIuUILy).

3a ’K3aMeH CTYJIEHT MOKET MOIYyYUTh MUHUMYM 24 Gamia u makcumyM — 40
OaJIIIOB.

Ouyenounwvle cpeocmea Kon-60 Min, éannoe Max, oanrnoe6
Jlabopamopnasa paboma 5 12 24
Koumponvnas paboma 4 15 18
Jloknao 1 9 18
IK3amen 1 24 40
Hmoczo: 60 100




Ouenounvle cpeocmea Kon-60 Min, éannoe Max, oannoe

Kypcoeoii npoexm (pa- 1 60 100
ooma)

10. Ouenounsvie cpeocmea 011 mexyuie2o KOHmMpPOa yCneeaemocmu, npo-
MeNHCYMOYHOU ammecmauuu no UMmo2am 0C60€HUA OUCUUNTUHDL

OueHouHbIE CpeCTBa AJIA MPOBEACHHS TEKYIEro KOHTPOJIS YCIIEBAEMOCTH,
IPOMEKYTOUHOM aTTecTallii 00YYaroNIMXCcsl U UTOTOBOM (TOCYIapCTBEHHONW UTOTO-
BOI1) aTTecTanuu pa3pabaThIBAIOTCS COTJIACHO MOJOXKEHUI0 0 DoHAAaX ONEHOYHBIX
CPEJICTB, pacCMaTPUBAIOTCS KaK COCTaBHas 4acTh paboued mporpamMmbl U 0hopM-
JISIFOTCS OTAEIBHBIM JJOKYMEHTOM.

11. Ungpopmayuonno-memoouueckoe obecneuenue OuUCyunIuHbl

11.1. Ocnoenasa rumepamypa

[Ipu uzydeHuun AUCHUIUIMHBI [IPOEKTHUpPOBAaHME 3JIEMEHTOB 000PYIOBaHUS
HedTerazonepepadboTKU B KAYECTBE OCHOBHBIX UCTOYHUKOB MHGOPMAIIMN PEKOMEH-
JyeTCsl HCOJIb30BATh CIAEAYIONIYIO JIUTEPATYpYy.

OcHOBHbIC HMCTOYHUKH HWH- KoJu1-Bo 3K3.
dhopmanuu
1. OcnoBsl npoektupoBanusi xumu-|IbC «IPRbooks»
YeCKUX TPOM3BOJCTB M 000pyaoBa-|http://www.iprbookshop.ru
HUS. [DNeKTpOoHHBIN pecypc] : yuel.|JocTyn ¢ Mo00i TOYKH MHTEPHET IMO-Clie pe-
/ B.M. Kocunues [u np.]. — Dnek-|ructpanuu [P-aapecoB HXTU
TpoH. nan. — Tomck : TIIY, 2017.
— 395 ¢. — Pexum pgoctyna:
http://www.iprbookshop.ru
2 3akupoB, M.A. Mamunsl u anmma- (40 5k3. Ha Kadeape
pathl He(prerazonepepaboTku. YacThb
2: yueb. nocodue/ M.A. 3akupos,
2.B. Ocumnos. - HuxHekaMck:
HXTMU, 2016. - 155 c.

11.2. /lonoanumenvhana aumepamypa

B xauecTBe MOMOIHUTEIBHBIX UCTOUHUKOB MH(POPMAIIUN PEKOMEHIYETCS MC-
I10JIb30BaTh CIEAYIOUIYIO JINTEPATYPY:

JlonmosiHuTEIbHBbIE MCTOYHMKH MHpoOpMa- KoJu-Bo 3Kk3.

UM
1. 3akupoB, M.A. Mamunsl 1 anmnapaTsl HedTerazo- 40
nepepaboTku. Yacte 2: MeToauyeckue ykazaHus /
M.A. 3akupoB. — Hmwkrexkamck: HXTH, 2017. — 16
C.



http://www.iprbookshop.ru/

11.3. dnexmponnvie ucmoyHuUKu uHGopmayuu
[Ipu uzyueHuun AUCHUIUIMHBI [IPOEKTHpOBAaHME 3JIEMEHTOB 000PYI0BaHUS

HCd)TCI‘aSOHCDCDa6OTKI/I HCITIOJIB30BAHHC JJICKTPOHHBIX HCTOYHHUKOB I/IH(l)OpMaHI/II/Ii

1.
2.

3.

OBC «IPRbooksy - Pexxum moctyma: http://www.iprbookshop.ru
OdenepanpHbii mopTan «Poccuiickoe o0pa3zoBanue» - Pexum pocrtyma:
http://www.edu.ru/

denepanbHbIi IEHTP HH(GOPMAIIMOHHO- 00pa30BaTEIbHBIX PECYPCOB - Pexxum
nocryma: http://fcior.edu.ru/

HNudpopmanmonnas cuctema «EnnHoe oKHO AOCTyNa K 00pa3oBaTeIbHBIM pe-
cypcam» - Pexxum nocryma: http://window.edu.ru/

Kpynneimmii poccuiickuii ”HGOPMAMOHHBIN MOPTAJI B 00JIACTU HAYKH, TE€X-
HOJIOTUH, MEAUIIMHBI M 00pa30BaHMsl, COAepK AU pedepaTsl U MOJHBIE TEK-
cThl Oonee 14 MJIH HayyHbIX cTaTed M myOnukamuii - Pexum pocrtyna:

http://elibrary.ru/

11.4 Cospemennnie npogheccuonanvmvie 6a3vl 0AHHBIX U UHPOPMAUUOHHBLE

CnpaeovHble cucmemal.

1. Kypnan «Xumudeckoe u HedTerazoBoe MamMHocTpoeHue». CalT xxypHa-

Ja «XHUMHYECKOoe M HedTerazoBoe MammmHOCTpoeHue». — JlocTyn CBOOOJIHBIN:
http://www.himnef.ru/

2. Kypran «MammmHOCTpOCHHE 1 HHXKEHEpHOE 00pa3oBanuey. CalT )KypHaia

«MalMHOCTpOEHHE U HHXKEHEpHOe oOpas3oBaHue». — JlocTynm CBOOOJHBII:
https://old.mospolytech.ru/index.php?id=4088

CoracoBaHo:

3aB. OTAEIOM /7?%/5; B.A. Tapacosa

1o OUOIMOTEYHOMY
00CITy’KUBAHUIO

12. Mamepuanvno-mexnuueckoe ooecneuenue OUCYUNIUHBL (MOOY1).

VYyeOHble ayAUTOPUHU AJI1 TPOBEACHUS YUEOHBIX 3aHITUN OCHAILEHBI 000pY-

JOBaHUECM:

1. nelCTBYIOIMMU DJIEMEHTAMH THUIIOBBIX Y3JIOB MAIlMH M allllapaToB IS
IPOBEJEHUS X UCCIICIOBAHNS U PACUETa,

2. MakeTaMu M o0pa3namu JJid HaIrJISIIHOTO U3YYEHUS] OCHOBHBIX 3JIEMEHTOB
000pyI0BaHUs U MAIIIWH,

TEXHUYECKUMU CPEACTBAMU OOyICHUS:

1. OBepxda-npoeKTop,

2. PynoHHBIN HACTEHHBIH SKpaH .

[Tomemenust 1y1s1 CaMOCTOSATENBHON paOOThI OCHAIIEHBI KOMIIBIOTEPHON TEX-

HUKOM C BO3MOXHOCTBIO TTOAKIIOUEHUs K ceTu «MHTepHEeT» U 00ecneyeHbl JOCTY-
oM B 3JIEKTpOHHYI0 nH(popmarmonHywo cpeny HXTU. lonyckaercs 3ameHna 060-


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

pyI[OBaHI/IH cro BI/IpTyaJ'IBHBIMI/I aHaJIOI'aMH.

JIutieH3upoBaHHOE MPOTrpaMMHOE OOecleueHrne U CBOOOIHO pacIpoCTpaHs-
CMOC IIPpOTrpaMMHOC 06€CHC‘I€HI/IG, HCIIOJb3YyCMOC B yq€6HOM Impouccce 1mpu 0CBO-
CHUU NUCHUIIIINHBI HDOGKTI/IDOBaHHe JJICMCHTOB 06ODVI[0BaHI/ISI Hed)TerasonepeDa-
OOTKH:

1. Windows XP

2. Microsoft Office 2007

3. Antuupyc Kacnepckoro

13. Obpazosamenvhvle mexnonozuu

KonudecTBo 3ausaTuii 1y1st 3a09HO0N (HopMbI 00ydeHUs 4 9acoB, TPOBOJUMEBIX B
WHTEPAKTUBHBIX (hOpMax.

OcCHOBHbBIE UHTEPAKTUBHBIE (POPMBI MPOBEICHUS YUEOHBIX 3aHATHIA:

* paboTa B MaJIbIX IPYIIIIaXx;

* INUCKYCCHS,

* U3YYEHHE W 3aKpEIUICHHE HOBOTO MaTepvaia Ha WUHTEPAKTUBHOM JIEKIIHUH
(;ekmusi-6ecena, JIEKIUs — AUCKYCCHS, JIEKIHSI ¢ pa300pOM KOHKPETHBIX CUTYaIluil,
JIEKIMS C 3apaHee 3alUIaHUPOBAHHBIMU OIIMOKAMM, JIEKIHSI- Mpecc-KoHpepeHus,
MUHH-JICKITNA);

* CUCTEMBI JUCTAHIIMOHHOTO O0yUYeHUS;

* U3YYEHHUE U 3aKpeIJICHUE HOBOTO MaTepuaia Ha UHTEPAKTUBHOM JICKIIUU
(texuus-Oecena, TEKIUs — AUCKYCCHUS, JIEKIUS ¢ pa300pOM KOHKPETHBIX CUTYaIUid).
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