i

MuHucTepeTBO HaykH M Bbiciero odpaszosanus Poccuiickoii Menepanmn
HuxHexaMCKni XUMMKO-TEXHOJOrHYECKHH MHCTUTYT (puinan)
(erepanbHOro rocy/1apcTBEHHOro OHOKETHOr0 00Pa30BaTENLHOIO YUPEKICHHUS
BbICILIEr0 00pa30BaHmsl

«KazaHckuii HallMOHANBHBINH UCCIIe/10BATEIbCKUI TEXHOIOTHYECKUI YHUBEPCUTET
(HXTU ®dI'bOY BO «KHUTVY»)

SMEKTPOHHOM
NoANUCbIO

CepTudukar:

00FAB7B23BD8E4F44FEC3846AA717AA259
Bnapeneu: Axmetos Unbaap Mymeposuy
[leiictautenen: ¢ 28.04.2022 po 22.07.2023

.

w

OOKYMEHT NOANNCAH

J

N\ YTBEPXIAIO

Y

o 3é_rv1e¢leuTenb Jaupekropa 1o YP

.i‘;’u—-lﬂ/l.llnxud)oposa
B 2023 1.

~

05

PABOYASA IIPOITPAMMA

[To aucumnnumne b1.B.10 IlpoektupoBanue 3r1eMeHTOB o0opyaoBaHus Hedreraso-

nepepadoTKu

Hanpagnenue noarorosku 15.03.02 TexHosoruyeckue Malllnibl 1 000pyjloBaHue

(mmdp)

(HauMeHoBaHME)

[Tpoduss/nporpamma Obopyaosanue HedrerazonepepadoTKH

KBanudukauus BbinyckHK1Ka Dakanasp

dopma 00yueHHs 3a04Hasl
dakyabTeT _MeXaHWYeCcKUid

Kadenpa-pazpabotumk padboueit nporpammbsl MAXI

Kypc, cemectp 1V, 7

®opma 00yyeHus 3a04Hast

Yacel 3E
Jlekuuu 6 0;17
I[TpakTHyecKne 3aHsTHs 6 0,17
JlabopatopHble 3aHATHS 8 0,22
CP 175 4,86
KCP 12 0,33
dopma aTrecTaumu (KOHTPOJIb) 9 0,25

Bceero 216 6

Hmxnexkamck, 2023 r.
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PaGouasi mporpamma cocrtapieHa ¢ yudetom TpeboBanuii PdejpepanbHOro rocyjap-
CTBEHHOro 00pa3oBaTe/IbHOIO CTaH/1apTa BbICLIEro 00pa3oBaHusl
(Ne 728 o1 09.08.2021) no nanpasnenuio 15.03.02 «TexHonoruyeckrne MaliMHbl 1

(HU\IL‘D, Jara _\'lHCP’/K,ll.‘Ill(M) (IIIH(‘)P) (HauMeHoBaHue |(illl|1ilHJIl.‘l|lUl)

o0opy/loBaHKe» Ha OCHOBaHUM yueOHOro niaHa Habopa odyuatowmxcst 2023 roja.
Pa3paboTtunk nporpaMmbl:

noueHt kad. MAXII N M.H. MajbliiueB

(JIOKHOCTD) MeA11HCL) (P.H.0.)

Pabouas nporpaMma paccmMoTpeHa u ojo0peHa Ha 3acenannu kadeapol MAXIT
nporokost o1 19.04.2023 r. Ne 8

3aB. kadeapoii M.H. Maabliies
HCh) (D.H.0.)




1.I]eau oceoenusa oucuuniunsl
Hensamu ocBoeHUs IUCHMUIUTMHBI «[IpOEKTUpPOBaHWE SJIEMEHTOB 000pYI0Ba-
HUs HedTerazonepepadoTKUy SBISIOTCS:

1. npuoOpeTreHue 3HaHUN O OOUIMX MPUHIMIAX U METOA0JIOIMH KOHCTPYHUpPOBa-
HUs MAIllVH U anlapaToB OTPACIIH;

2. U3y4YEeHHE KOMIIOHOBOYHBIX, KHHEMAaTUYECKUX M KOHCTPYKTHUBHBIX CXEM Me-
XaHU3MOB, MAIlIMH, arperaTtoB U KOMILIEKCOB;

3. mpuoOpeTeHue HaBBIKOB pacueTa 000pyI0BaHUS NPU MPOSKTUPOBAHUN;

4. mpuoOpeTeHne HAaBBIKOB aBTOMAaTHU3MPOBAHHOTO MPOEKTUPOBAHUS, PUMEHE-
HUE KOMIIBIOTEPHOM TEXHHUKH M TOCTPOUTENEH Mpu pa3paboOTKe KOHCTPYK-
TOPCKOM JOKYMEHTALIMH.

2. Mecmo oucyuniaunvl (M00ys) 6 cmpyKkmype 0CHOBHOU 00pazoeameiib-
HOU RPOZpammol

Hucuunnuna «IIpoekTupoBaHue 3JIEMEHTOB 00Opy/loBaHUS HedTerazonepe-
paboTku» otHOocuTcs K eapuamuenot yactu OOII u popmupyer y OakanaBpoB 1o
HarpasjieHuo noArotoBku 15.03.02 TexHoJOTMYECKHE MallMHBI U 000pYJAOBaHUE
Ha0Op 3HAHMI, YMEHUI, HABBIKOB U KOMITETEHLIUH.

JUJIsl yCcriemHOro OCBOEHHMS TUCHMIUIMHBI «lIpoeKTHpoBaHHUEe 31€MEHTOB 000-
pyloBaHus HedTerasonepepaboTKu» 6Oaxkanasp no HANPABICHUIO MOATOTOBKU
15.03.02 TexHOJIOrMYECKUE MAIIUHbl U 000PYAOBAHKME JOKEH OCBOUTH MaTepual
NPEAIIECTBYIOUX TUCIUIUINH:

a) 51.0.12 Mamemamuxa

0) b1.0.13 @usuxa

8) b1.0.18 Unoicenepnas u xomnviomepuas epaguxa

2) 51.0.21 Teopemuueckas mexanuka

0) b1.0.22 Mamepuanogeoerue

¢) b1.B.09 Ocroebl npoekmuposanus u KOHCIMpPYUpoSanust

arc) B1.0.27 Ocnoswt meopuu Konebanuii u 6udpoyCcmouueocmu

Jucoumniuaa «IIpoekTHpoBaHKHE 3JIEMEHTOB 000pYAOBaHHUS HedTeraonepe-
paboTKM» SIBISIETCS MPEANISCTBYIONEH W HEOOXOAUMa ISl YCIICIIHOTO YCBOCHUS
MOCJICTYIOIITNX TUCITUTIIINH:

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

0) b1.B.13 Cucmembi ag6momamusupo8anHo2o npoeKmupoB8anusl.

3HaHUs, TOJYYCHHbIC TIPU W3YYEHUH AUCHUIUIMHBI «[IpoexkTupoBanue aie-
MEHTOB 000pyAoBaHus HedTerazonepepadbOTKu» MOTYT OBITh HCIOJIB30BaHbI MPHU



MPOXOXKICHUH MTPAKTUK U BHITIOJIHEHUH BBITYCKHOM KBaJIM()UKALMOHHOMN pabOoTHI.

3. Komnemenyuu u unouxamopwvt 00CMUNCEHUA KOMNEemeHuuu o0oy-
yarowezocs, hopmupyemoie 6 pe3yibmame 0C60EHUA OUCYUNTUHDL

[IK-5.1 3HaeT TUOBI U OCHOBHBIE XapPAaKTEPUCTUKU MAIIMHOCTPOUTEIBHOTO
MIPOU3BOJICTBA, a TaKXKe IMpaBuia pa3pabOTKH, KOMIUIEKTaluU, opopmieHus u o0-
pAallEHHs TEXHOJIOTHYECKON JOKYMEHTAIINH

[IK-5.2 ymeeT NpuMEHATh NEUCTBYIOIIAE HOPMBI TEXHOJIOTHYECKOIO ITPOEK-
TUPOBAHUS TEXHOJOTMYECKUX KOMIUIEKCOB; AaHAJIIM3UPOBATH CTPYKTYPY AECHCTBYIO-
IIMX TEXHOJOTHYECKUX KOMILJIEKCOB

[IK-5.3 BnameeT HaBbIKAMU NMPUMEHEHUS] HOPM TEXHOJIOTMYECKOTO ITPOEKTH-
pOBaHUS TIPHU Pa3pabOTKE COBPEMEHHBIX MPOEKTHBIX PEUICHHH MeXaHOCOOPOUYHBIX
LIEXOB.

B pezynomame oceoenusn oucyuniunvl 00y4arOumuiica 00J14ceH

1) 3naTs:

a) TUNBl U OCHOBHBIE XapaKTEPUCTHUKHA MAIIUHOCTPOUTEIBHOIO MPOU3BOJ-
CTBa;

0) mpaBuia pa3pabOTKH, KOMIUIEKTallMU, OGOPMIIEHUSI U OOpalIeHUs] TEXHO-
JIOTUYECKOM JOKYMEHTALINH.

2) YMeTh:

a) MPUMEHATH JCHCTBYIOIIME HOPMBI TEXHOJOTMYECKOTO MPOEKTHPOBAHUS
TEXHOJIOTUYECKUX KOMILJIEKCOB;

0) aHaTM3UPOBATH CTPYKTYPY JEHCTBYIOIIUX TEXHOJIOTHYECKUX KOMIUIEKCOB.

3) Bnanets:

a) HaBbIKAMHU MPUMEHEHHS] HOPM TEXHOJOTMYECKOrO0 MPOEKTUPOBAHMS IPHU
pa3pabOTKe COBPEMEHHBIX MPOEKTHBIX PEHICHUII MEXaHOCOOPOUHBIX LIEXOB.

4. Cmpykmypa u cooepicanue oucuyunaunvt «I[IpoekTupoBaHUE JIEMEHTOB
obopyoBaHus HeTerazonepepadoTKH»
OO6mmas Tpya10€MKOCTh TUCIUIIMHBI COCTaBsAeT 6 3a4eTHBIX eauHuIl, 216 Ja-

COB.
Ne Paszpnen Buasbl yueoHoii OueHoyHbie
n JUCHUILINHBI o padoThI (B 4acax) cpeacrsa 1Jis
/m 5 Jlex- | Tpaktu- | JlaGopa- KCP CPC NpoBeIeHMs
% aesezt YECKHUE TOPHBIC Hp(:MemyTO‘l-
o 3aHATHA | pabOThI HOH aTTecTa-
MU 110 pa3je-
Jlam
1 | OcHOBBI  KOH- 7 1 1 1 1 29 Dk3ameH, mabo-
CTPYUPOBAHUSA U paTopHOE U IMpaK-
pacuera XUMHU- THYECKOE  3aHs-
YEeCKUX MaIluH THE, TUCKYCCH
U anmapaToB




2 | Teopus u pac- 7 1 1 2 1 29 Dk3aMeH, J1abo-
yeT TOHKOCTEH- paTropHoOe U IpaK-
BpallecHus.

3 | Pacuer Ha | 7 2 2 2 2 30 | Oxsamen, mnabo-
IMPOYHOCTb u paTopHOEC U IIpaK-
YCTOHUHBOCTH THUYECKOE 3aHATHUE
3JICMCHTOB u
y3JIOB XHMHYEC-

CKOM amnmapary-
pBL

4 | Kputnueckue 7 1 1 1 1 29 | Oksamen, nabo-
CKOpOCTH Bpa- paTOpHOE U MpaK-
[IAOIINXCSA  Ba- THUYECKOE 3aHATHUE
JIOB

5 | Anmapatsl U 3a- 7 1 1 2 1 29 | Ox3zamen, mabo-
TBOPBEI BBICOKO- paTOpHOE M Mpak-
IO JaBJICHHS THUYECKOE 3aHATHE

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

Ta BOI paboOThI
NUTOIo 6 6 8 12 175
®dopma arrecTanuu | sK3aMeH (9)
5.Coodeprrcanue NeKYUOHHBIX 3AHAMUN NO mMeMam C yKazaHueM (POpMHUPYEMBbIX
KOMITETEHIIUN
Ne Pazgen qucnn- Yacsl ®opmupyemble
ACIT AN Tema JIEKUMOHHOI'0 3AHATHUSI Kparkoe conep:xxanue pMupy

n/n TIJIMHBI KOMIIeTeHIINU

1 OCHOBBI KOHCTpYH- 1 OcHOBHBIE TpeboBaHus, | OmnpexnencHue obomouku. | ITK-5.1, I[IK-5.2,
pOBaHMS ~ XUMHYe- npexbsiBisieMble K XuMH- | OOosoukn  Kak  ocHoBHBIE | [TK-5.3
CKHUX MalllMH Hu arl- YECKOMY o60py):[013aHmo. 3JIEMEHTHl XMMHUYECKOM arma-
1aparos. OO0mue OCHOBBI KOHCTPYHpO- | paTypsl. Ompenenenne 000-

BaHUA z[eTaneﬁ " y3JIOB XUMH- | JIOUYKH BpalICHUA. CpeI[I/IHHaSI
yeckoro obOopynoBanus. Oc- | MOBEpXHOCTb, MEPHIUAH, IO-
HOBHBIE PEKOMEHJAIMU 10 | JI0C, TNapajuiesibHble IyTH,
BBIOOPY  KOHCTPYKIIMOHHBIX | IJIABHBIE PAIIyChl KPUBH3HEI.
MatepuanoB. TpeOoBanust K | DmeMeHT 000109kH. OCHOB-
anmaparype, IOJIBEIOMCTBEH- | Hble COOTHOMICHHS ISl Teo-
Holt Poctexnanzopy. METPHYECKUX rapaMeTpoB
anemeHToB. [lonsiTHe 006 oce-
CUMMETPUYHOH PpaBHOMEPHO
pacrpeienieHHO# Harpyske, ee
0COOEHHOCTH.

2 Teopuss u pacuer 1 OcHoBHbIE cBeaeHHs MO reo- | [lonstue o Oe3momentHoi | I1IK-5.1, ITIK-5.2,
TOHKOCTEHHBIX MeTpuu 00O0JI0YeK BpallleHHs. | TEOpHUsAX pacuera TOHKocteH- | [1K-5.3
o00oj0ueK  Bpare- BriBog ypaBHEHHsT paBHOBe- | HBIX 00oyiouek. BwiBoa ypas-

HUSL. cust aeMenTa Ha ocu X, Z, Y. | HeHnii  O€3MOMEHTHOH  TE€O-
Hedopmarust smementa 000- | puM: ypaBHEHHS PaBHOBECHS
JIOYKH. DJIEMEHTHl MOMEHTHOH | anmemeHTa (ypaBHeHus Jlara-
Teopud. BBIBOI ypaBHEHHs | ca) U ypaBHEHHUS] PaBHOBECHS
MOMEHTHOH Teopuu. Mertoau- | 30Hbl. BHyTpeHHHe cuisl u




Ka pacyera Ha IPOYHOCTh
o0oiouex BpameHus. Ypas-
HeHHs1 0€3-MOMEHTHOH Teo-
pun. (Ypasuenue Jlamnaca,
YpaBHEHHE PaBHOBECHS 30HEI).
Pacger Ha mpogHOCTH 000J0-
YeK BpalleHUs, paboTaroIINX
I0J] TIOCTOSIHHBIM JIABJICHUEM.
[Tpumenenne pacyeTHbIX
YPaBHEHHH K KOHMYECKOH,
cepuyeckodl M IMIMHIApUYC-
CKOH 000J109KaM.

MOMEHTBI, JCUCTBYIOUIME Ha
JJIEMEHT OOO0JIOYKH, MPUPOIA
UX BO3HUKHOBEHHs. Pasmep-
HOCTU BHYTPEHHUX U BHEUI-
HUX CHJIOBBIX (pakTOpoB. Bek-
TOpHOE n300pakeHue
MOMEHTOB W BEIOOp CHCTEMBI
oceil  koopauHaT. BeBox
YpaBHEHUH PaBHOBECHM CUJ U
MOMEHTOB, JEHCTBYIOIIUX Ha

9J€MEHT  000J0YKH  BIOJIb
oceii X,Y,Z. Hanpsxkenus,
BBI3BIBACMBIC ~ BHYTPCHHUMH

CWJIaMd U MOMeHTamu. MeTo-
IUKa pacdera OOONOYKH Ha
MPOYHOCTh [0 3THM HAImpsi-
SKEHHSM.

Pacuer Ha mpou-
HOCTb M YCTOWYH-
BOCTh 3JIEMEHTOB H
Y3JI0B  XMMHYCCKOH
anmaparypsl.

Pacder xopmycoB TOHKOCTEH-
HBIX [WIMHAPUYECKUX alllia-
paToB, HArpy)XEHHBIX BHYT-
peHHHM naBieHHeM. Pacder
KPBIIICK M JHUII aIlaparos,
paboTaomMX TOJA BHYTPEH-
HUM JaBieHueM. Pacuer kop-
MyCOB TOHKOCTCHHBIX IIMJIHH-
JPUIECKUX anmnaparos,
paboTaroumx MojA BHEIIHUM
naBieHueM. Pacder anmapatoB
Ha BETPOBYIO Harpys3ky. Pac-
YeT BEPTHKAIBHBIX alllapaToB
Ha JICMCTBHE CEHMCMHYECKHX
cun. Pacder ¢maHIeBBIX co-
€IUHEHUHN.

[IpumeHenne ypaBHEHUH Oe3-
MOMEHTHOH TEOPHH K pacyeTy
HaNpsDKeHUi: a) B MTHHPHU-
geckod (¢ KpBIIKOH u 0e3
KpBIILEK), chepuuaeckond U Ko-
HHYECKOH 000JI04Kax, Harpy-
KEHHBIX BHYTPEHHHM Tra3o0-
BBIM JTABJICHUCM; 0)
LWJIMHAPUYECKOH 000JI0uKe C
JHUILEM, 3aIlOJHECHHON XKHUI-
KOCTBIO; B) BO Bpallaromieics
0005109Ke, HaxXOAALICHCS MOA
JNEWCTBHEM  IIEHTPOOEKHBIX
CHJI OT COOCTBEHHOH MAacCHI.
OJeMeHTapHBIE CBEICHUS II0
MOMEHTHOH TEOpuH pacdera
TOHKOCTEHHBIX 060J10ueK.
[lonaTue o kpaeBoil 3amaue.
CyIIHOCTh MOMEHTHOHW Teo-
puu. Ilonarue o kpaeBoil 3a-
Jade. 3aTyXxarolui XapaxTep
KpaeBbIX CHJI U MOMEHTOB.
Kopotkne u umHHBIE 000-
nouykd. Meroauka pacyera
000J10YKH Ha NPOYHOCTH C
YYETOM KpaeBBIX CHJI U MO-
MEHTOB

IIK-5.1, IIK-5.2,
ITK-5.3

Kpurnueckue cko-
poctu Bpalaro-
ITUXCSI BaJIOB

Kpurnueckast ckopocTs Baja ¢
OJIHUM JHUCKOM. Pe3oHaHCHBINI
Xapakrep HEYCTONYHBOCTH
IIPU  KPUTUYECKOM CKOpPOCTH
BpamieHus. Bpioop paboueit
CKOpPOCTU  BpallleHHUs  JJId
XKECTKUX H FI/I6KI/IX BaJIOB.
BiusiHue xapakrtepa omop Ha
KPUTHYECKYIO CKOPOCTh Bpa-
meHds  Bayna.  Kpurtuueckas
CKOpPOCTh Bajia C JBYMs HJIH
HECKOJIbKUMH Juckamu. Kpu-
THUYECKast CKOPOCTh TSIKEIOTO
Baja 0e3 nuckoB. [IpuOimxeH-
HbIE METOJBI  OTNpeaAeNeHUs
KPUTHUYECKOH CKOPOCTH Baja:
a) MeToJ HaJOXeHHA (METOx
Honkepnu); ©) odHepreTuue-
ckuil meroa Poanes. Yucrnen-

[TpubKeHHbIe METOBI
OIpeNIeNICHUsT  KPUTHYECKON
CKOpOCTH Baja: a) MeToA

HayoxxeHust (meron JloHkep-
7M); 0) DHEPreTHYECKHid Me-
ToA Panes. UncneHHBIN METO
MOCIEI0BATENbHBIX HPUOITH-
JKEHU IIpU pacyeTe KpUTude-
CKHX CKOpPOCTEH.

IIK-5.1, IIK-5.2,
ITK-5.3




HBIA METOJ] MOCHIEIOBaTElNb-
HBIX NPUOIMKEHUH HpU pac-
YETE KPUTUUECKUX CKOPOCTEMN

5 Ammapatsl U 3aTBO- 1 Pacuer ammaparoB Bbicokoro | Pacuer wu mnpoextupoBanue | [1K-5.1, [1K-5.2,
pbl BBICOKOTO JaB- naBieHUs.  TemrepaTypHble | ammapaToB BBICOKOTO naBie- | [7K-5.3
JICHUs HampsDKeHUs B anmaparax Bel- | Husa  (ABJ]). Koncrpykiun
COKOro pamieHus. Metonsl | koprnycoB u 3aTtBopoB AB/I.
M3TOTOBIIEHHS TOJCTOCTEHHBIX | TeMmepaTypHbIe HaNpsKEHUS
KopiycoB ammapatoB. KoH- | B ammapaTax BBICOKOTO JaB-
CTPYKIIMM W paboTa 3aTBOPOB | JIEHHA. METOAbl H3rOTOBIIE-
amnmnapaTtoB BBICOKOTO JaBljie- | HUS TOJICTOCTEHHBIX KOPIIYyCOB
HUS. anmaparoB. KoHcTpykuuu u
pabora 3aTBOPOB ammapaTroB
BBICOKOTO JABJICHUS.
6. Codepafcauue npakmuuieckKux 3aHAMUIL
Ha MNPAKTHYCCKUX 3aHATUAX TCOPCTHUYCCKHEC IIOJIOXKCHUA, C(i)OpMYJ'II/IpOBaH-
HBIC Ha JICKIIHMOHHBIX 3aHATHUAX, JOBOJATCA A0 YHUCICHHOI'O PCIICHUA, KOHerTHOﬁ
HpI/IKJIaI[HOﬁ 3aga4d 110 MHAUBUAYAJIIBHBIM BapHaHTaM 3aJJaHuM IS Ka)KJI0ro 06y—
YaroIIerocs. HpI/I BBITIOJITHCHHH PAaCdY€TOB 06yanOHII/IMC$I IIPUBHUBAIOTCA HABBIKH pa-
OOTBI CO CIPAaBOYHUKAMH M HOPMATUBHBIMU JOKYMEHTaMH, BEIOOPOM M 0OOCHOBa-
HUEM BBI60pa OIITUMAJIBHBIX BAPHAHTOB paCcCMAaTpUBACMBIX IIapaMCTPOB, a TAKXKE
COCTaBJICHHUA U O(l)OpMJ'ICHI/IH paCdY€THBIX CXEM U 3CKHM30B paCCUUTBIBACMOI'0 O60py—
JIOBaHMS M MallIMH. B 3aBUCUMOCTH OT (bOpM 06y‘{eHI/I$I npeayCcCMoTpECHa pas3jimuHasi
IMPOAOIKUTCIIBHOCTh U IIEPCUYCHD BBIIIOJTHACMEBIX IIPAKTHYCCKUX pa60T I10 TEMaM U
pasaciiaM.
Ne @DopMupyeMble KOM-
Pazgen qiucnMnInHbI Yacel TeMa NPaKTHYECKOro 3aHATHSA
10 neTeHIuH
1. OCHOBBI KOHCTPYHPOBAHUS U 1 3anamue Nel. TIK-5.1, IIK-5.2, IIK-
pacueTa XUMHYECKUX MAalluH Pacuer Ha mpo4HOCTH OT JeWcTBUSI BHYT- | 5.3
1 anmapaToB PEHHEro aBJICHUS
2. Teopuss W pacyer TOHKO- 0,5 Sausmue No2. IIK-5.1, IIK-5.2, [IK-
CTEHHBIX 000JIOYeK BpaIe- Pacuet Ha npo4yHOCTH 5.3
HUA. U YCTOMYUBOCTb OT
JIefCTBUSL BHYTPEHHETO U
Hapy>KHOTO IAaBICHUN
015 3ansmue Ne3. IIK-5.1, IIK-5.2, IIK-
Pacuer 5.3
COTIPSKEHUS
00010UeK
3. Pacuer Ha npovyHOCTE U 1 Sansmue Ne4. IIK-5.1, IIK-5.2, IIK-
YCTOIUUBOCTh 3JEMEHTOB U Pacuer 5.3
y3J10B XUMHMYECKOW ammapa- (maneBOTO
TYpHI COEJITHEHUS
1 Sanusmue No5. IIK-5.1, IIK-5.2, IIK-
Pacuer Ha MPOYHOCTh M YCTOWYMBOCTH OT | 5.3
JIEHCTBUS BHYTPEHHETO M Hapy>KHOTO JIaB-
JIEHUH.
4, Kpurnueckue CKOpOCTH 0,5 Sanusmue No6. TIK-5.1, IIK-5.2, IIK-
BpAallaIOLIUXCsl BaJIOB WnxenepHslii 5.3
pacueT BajoB
Ha NMPOYHOCTH, )KECTKOCTh 1
BHOPOYCTONYNBOCTB.
0,5 3anamue Ne7. IIK-5.1, ITIK-5.2, IIK-
Pacyer Ha )KeCTKOCTh CIIONIHBIX 5.3




U MOJBIX BaJIOB IOCTOSHHOIO MONEPEYHO-
TO CCUCHMUS.
5. A 0,5 Sanamue NoS. TIK-5.1, IIK-5.2, IIK-
NIapaThl U 3aTBOPHI BBICO- =
JHu1a 5.3
KOT'O JaBJICHUS W KPBIIIKA COCYOB
BBICOKOTO JaBIICHHS
0,5 Sanamue Ne9. IIK-5.1, IIK-5.2, IIK-
HanpspkeHne B CTEHKE TOJICTOCTEHHBIX | 5.3
IITNHIPOB.
Bcezo 6
7. Cooepotcanue 1a00pamopHbIX 3aHAMUTL
V4eOHBIM MIaHOM npeayCcCMOTpECHO IPOBCACHUC J'Ia60paT0pHBIX 3aHATUM TI0
AUCHUIIJINHE «HpOCKTHpOBaHHC DJICMECHTOB 060py,HOBaHI/ISI HG(i)TCFaBOHepCpafSOT-
KID».
HGJIB IIpOBCACHUSA Ha60paTOpHBIX 3aHATHN — OCBOCHHE JICKIIMOHHOT'O MaTe-
pualia, Ha OCHOBEC IIPAKTHYCCKOT'O U3YUCHUSA SIBJICHUM B DJIEMEHTaX 060py11013aH1/151, a
TaKXKeE BBIpa6OTKa CTYACHTAMH OIIPCACICHHBIX YMGHHﬁ, CBsI3aHHBIX C BBI60pOM
PACUYCTHBIX CXEM M BBIIIOJHCHHUCM PACYCTOB II0 OIPCACICHUIO HaHpH)KeHI/Iﬁ B 3JIC-
MEHTax 000pyAOBaHUI M KPUTHUYECKUX CKOPOCTEN BpallleHHsI BAJIOB.
Ne Yacel | HaumenoBaHue sa- dopmupyemble
Paznen aucuunInHbI "
n/n 00paTOpHOi paboThI KOMIIeTeH MU
1 OCHOBBI KOHCTPYMPOBAaHHSI WU pacyeTa XHUMHUYECKHUX 1 UccnenoBanue wanps- | [IK-5.1, [IK-5.2, IIK-
MAIlIFH 1 alfapaToB JKeHHH, neicTByromux | 5.3
B CTCHKE IIIIINHJIPA.
2 Teopus u pacueT TOHKOCTCHHBIX 000JI0YEK BPALICHHUSI. 2 Onpenenenune Hanps- | [IK-5.1, IIK-5.2, [IK-
JKeHWH B OHHIIAX pas3- | 5.3
JMYHOU (bopmsl,
HArPYKCHHBIX  BHYT-
PEHHHM JIaBJICHHEM
3 Pacder Ha MpOYHOCTh M YCTOHYMBOCTH 3JIEMEHTOB U 2 UccnenoBanme ycrou- | I[IK-5.1, IIK-5.2, IIK-
y3JI0B XUMHUYECKOH amnmnaparypsl. YUBOCTH LMJIMHApHUYe- | 5.3
CKHX 000J10YEK,
HATPYXXCHHBIX  BHEII-
HUM JTaBICHUEM
4, KpuTtnueckue ckopoctu Bpalarmuxcs BajoB 1 Onpenenenuve kputu- | [IK-5.1, IIK-5.2, [IK-
YeCcKoi ckopoctd | 5.3
BpallleHHs Baja C Of-
HUM JTUCKOM
5. Arnmnapatbl ¥ 3aTBOPBI BEICOKOT'O JJaBJIECHUS 2 UccnenoBanue wanps- | [IK-5.1, [IK-5.2, [IK-
JKeHHH, neicTByromux | 5.3
B CTEHKE TOJICTOCTEH-
HBIX IUIHHPOB,
HArpY>KCHHBIX  BHYT-
PEHHUM JIaBICHUEM.
8. Camocmoamenvnan paboma
Ne TemMbl, BLIHOCHMbIE HA CAMOCTOSITEIbHYIO pa- | Yacsl dopma CPC ®opmupyemble
n/n ooty KOMIETeHIIUI
1 OcoOble TpeboBaHUs, MPEIBIBISIEMbIE K TEXHOJIO- 29 | HHoozomoska k rabopamopnvim | IIK-5.1, TIK-5.2,
THYECKOMY OOOpPYMOBaHMIO [UII HPOBENEHHUS XU- pabomam u ogopmaenue om- | I1K-5.3
MHYECKHX W He(TeXxmMHdeckux IporeccoB. Me- uemos, 8biNOJHeHUe pacyemHo-
TANTMYECKHEe W HEMETAJUIMIEeCKHEe MaTepHalbl, UX epaguueckoeo unu domauiHe2o
CpaBHUTENBHBIE XaPaKTEPUCTHUKH, 00JAcTh MpH- 3a0anus
MEHEHHSI.
2 MeTonka COCTaBJICHUS ypaBHEHWUH pPaBHOBECHS 29 | Hoozomoska k rabopamopnvim | IIK-5.1, TIK-5.2,
2JIEMEHTOB O0OJIOUKH BparieHus. BrIBoj ypaBHe- pabomam u ogopmienue om- | ITK-5.3
HUH MOMEHTHOW 1M G€3MOMEHTHOH TEOpHH pacyera 4emoe, GbINOJHEeHUe PaciemHuo-




000J104€eK U MMpUMEPDLI UX MPAKTUYECKOI'0 UCIOJIb-
30BaHUs B pacucTax.

2pagpunecko2o um domaunezo
3a0anus

3 OCHOBBI pacyeTa BEpTHKAJIBHBIX KOJOHHBIX amma- | 30 | [lodzomosxa xk nabopamopuvim | IIK-5.1, [IK-5.2,
paroB Ha JeiicTBHE BETpOBOM Harpysku. Ompexe- pabomam u ogopmaenue om- | I1K-5.3
JIeHHe BETpOBOro MoMeHTa. IIpoBepka kopiyca u uemoa, GblnoIHeHUe PaciemHo-
OTIOpBI Ha TIPOYHOCTH U YCTOHYMBOCTE. epaghuueckoz2o uau domawine2o
3a0aHUs1
4 Om3myeckas CYIIHOCTh KPUTHYECKOW ckopoctd | 29 | Iloocomoska k nabopamopnvim | ITIK-5.1, ITIK-5.2,
BpallleHHs BaJIOB, €€ BIMSHUEC Ha PabOTy MAIIMH. pabomam u ogopmnenue om- | ITK-5.3
MeToap! aHAMUTHIECKOTO U HMPUOIMKEHHOTO pac- uemoa, GblnoIHeHUe PaciemHo-
yera KPUTHIECKOH CKopocTH BpamieHus. [lonsTne epaghuuecko2o umu domauine2o
KECTKOTO M THOKOTO BaJIOB. 3a0aHUs1
5 OcCHOBHBIE TPU3HAKH M XapaKTePUCTUKU ammapa- | 29 | Iloocomoska k nabopamopnvim | ITIK-5.1, ITIK-5.2,
TOB BBICOKOTO naBieHus (ABJI). Pacnpenenenue pabomam u ogopmrenue om- | ITK-5.3
HanpspKeHUH B LUWIMHAPUYECKUX Koprycax AB/I. 4emos, GblNONIHeHUe paciemno-
HocrounctBa u Henoctatku ABJI. Meroasl mo- epaguueckoeo unu domawHe2o
BBILICHUSI HECYIIEH CIIOCOOHOCTH. 3a0aHus
6 Kypcosas pabota 29 | Bemnonnenue kypcosoii pabomor | IIK-5.1, TIK-5.2,
11K-5.3
8.1 Konmpoas camocmoamenbHoil padomal
Ne Tembl, BLIHOCUMBbIE HA CAMOCTOAITEIbHYIO Yacel dopma CPC ®dopmupyemMble
n/n paboty KOMIIETCHUM U
1 Oco0ple TpeOoBaHMS, IPEIBIBIIEMbIC K TEXHO- 1 Ilpuem nabopamopnuvix pabom u | IIK-5.1, [IK-5.2,
JIOTHYEeCKOMY O0OpYIOBaHMIO JUIsi MPOBEICHUS npogsepka omuemos, pacuemno- | I1K-5.3
XUMHUUYECKHX M HEPTEXUMHYECKHUX IPOIECCOB. epaguueckozo U OOMAWIHE20
Merauinyeckue U HeMeTaIMYecKue MaTepHa- 3a0anus, KOHCYTbmMuposanue,
JIbl, UX CPaBHUTEJbHBIC XapaKTEPUCTUKH, 00- nposepxa
JIACTh TPUMEHEHHSI.
2 MeToanka cOCTaBICHUS ypaBHEHUH PaBHOBECHS 1 Ilpuem nabopamopuwix pabom u | I[IK-5.1, [IK-5.2,
9JIEMEHTOB 000JIOUKH BpalleHHs. BbiBoa ypas- npogsepka omuemos, pacuemno- | I1K-5.3
HEHUI MOMEHTHOW M OE3MOMEHTHOW TEOpUH epaguueckozo U OOMAWIHE2O
pacdera 000JI09EK ¥ IPUMEPHI X MPAKTHIECKO- 3a0anus, KOHCYIbMUposanue,
TO MCIOJIb30BAHMS B PacueTax. nposepka
3 OCHOBBI pacueTa BEpTHKAIBHBIX KOJOHHBIX all- 2 Ipuem nabopamopnvix padom u | IIK-5.1, IIK-5.2,
rapatoB Ha JEHCTBHE BETPOBOHW HArpy3KH. npoeepka omyemos, pacyemno- | I[1K-5.3
Ompenenenne BeTpoBOro MomeHTa. IIpoBepka epaghuueckozo unu  domauinezo
KOpIyca W OIOpHl Ha IMPOYHOCTb M YCTOWYH- 3a0anus, KOHCYIbMUposanue,
BOCTb. nposepka
4 Omsnyeckas CymHOCTh KPUTHISCKOH CKOPOCTH 1 Ipuem nabopamopneix padom u | IIK-5.1, [IK-5.2,
BpallleHHs] BAJIOB, €€ BIMSHWE Ha paboOTy Ma- npoeepka omyemos, pacyemrno- | I[1K-5.3
mrH. MeTobl aHAJIMTHYECKOTO W MPUOJIIKEH- epaguueckozo U OOMAWIHE20
HOTO pacueTra KPUTHYECKOH CKOpOCTH Bpallie- 3a0anus, KOHCYIbMUposanue,
Hust. [loHATHE )KECTKOro 1 rMOKOro BaJIoOB. nposepa
5 OCHOBHBIE TIPU3HAKU M XapaKTEPUCTHKH amIa- 1 Ilpuem nabopamopuwix pabom u | I[IK-5.1, [IK-5.2,
patoB Bbicokoro aasneHust (ABJ]). Pacnipenene- npogepka omuemos, pacuemno- | I1K-5.3
HHUE HaIPSHKCHUI B IMJIMHAPHYECKUX KOPITycax epaguueckozo U OOMAWIHE20
ABJI. loctouncTtBa u Hegoctatku ABJI. MeTto- 3a0anus, KOHCYIbMUpoeaHue,
JIbI TTOBBIIIICHHUS HECYIIIEH CIIOCOOHOCTH. nposepra
6 Kypcogast paborta 6 IIpuem kypcosoii pabomoi IIK-5.1, TIK-5.2,
I1K-5.3

9. Hcnonv3oseanue peiumunzooii cucmemuvl OUeHKU 3HAHULL
[Ipu oneHke pe3yabTaToOB AEATEIBHOCTH 00YYAIOMUXCS B PaMKax TUCITUTLIU-
bl b1.B.10 TlpoekTupoBaHue 31eMEHTOB 000pVI0BaHUSA HedTerasornepepadoTKku

UCTIOJIL3YETCSl peUTHHTOBAs cucTeMa. PeiiTuHTrOBas orieHka GopMHUpPYyeTCsT Ha OCHO-
BAHUU TEKYLIEr0 M MPOMEKYTOYHOIO KOHTpOJIs. MakCHUMaabHOE U MUHHUMAJIbHOE
KOJIMYECTBO 0alIOB IO Pa3IMYHBIM BUJaM yueOHOUM pabotsl omucaHo B «llomoxe-
HUU O OaJUIbHO-PEUTHHIOBOM CHCTEME OLIEHKM 3HAaHUM CTYACHTOB M 0OECleueHUs
kadecTBa yuebHoro npoieccay GI'BOY BO «KHUTY ».




Hampumep: npu n3ydeHun TUCIUATIIMHBI IPETyCMATPUBACTCS IK3aMeH, pede-
paT, BBIIIOJIHEHHE JIBYX KOHTPOJIbHBIX PabOT M YeThIpeXx J1abopaTopHBIX padoT. 3a
3TH KOHTPOJBHBIC TOUKH CTYACHT MOXET MOJIYIUTh MUHUMAIBHOE U MaKCUMaJIbHOE
KOJIMYECTBO 0asjIoB (CM. TabJIHILY).

3a ’K3aMeH CTYJIEHT MOKET MOJIYyYUTh MUHUMYM 24 Oamia u makcumyM — 40
OaJIIIoB.

Ouenounvile cpeocmea Kon-6o Min, éannoe Max, oanrno6
Jlabopamopnas paboma 5 12 24
Koumponvnas paboma 4 15 18
Jloknao 1 9 18
IK3amen 1 24 40
Hmozo: 60 100
Ouyenounvle cpeocmea Kon-60 Min, éannoe Max, éannos
Kypcoeoit npoexm (pa- 1 60 100
ooma)

10. Ouenounvie cpeocmea 011 meKyuie20 KOHMpPOs yCneeaemocmu, npomexHcy-
MOYHOU ammecmayuu no UMo2am 0C60EHUA OUCUUNTUHDL

OueHoYHbIE CpelCcTBa IJIA MPOBEACHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MIPOMEKYTOUHOM aTTecTalliy 00y4YaroIuXCcs U UTOTOBOM (roCyJapCTBEHHOM UTOTO-
BOM) aTTecTaluy pa3padaThIBAIOTCS COTJIACHO MOJIOKEHUI0 0 DOHJIaX OIEHOYHBIX
CPEIICTB, pacCMaTPUBAIOTCSI KaK COCTaBHas 4acTh paboued mporpamMmbl U 0hopM-
JISIFOTCSL OTACIBHBIM JJOKYMEHTOM.

11.Ungpopmayuonno-memoouueckoe obecneuenue OUCYUnIUHbL
11.1. Ocnoenasn numepamypa
[Ipn w3ydyeHMH AUCHUIUTMHBI [IPOSKTHMPOBAHHME JIEMEHTOB 000PYIOBAHUS
HedTerazonepepadoTKH B KAYECTBE OCHOBHBIX HCTOYHUKOB MH(GOPMAIIMKN PEKOMEH-
JyeTCsl HCTIONB30BaTh CISAYIONIYIO JIUTEPaATypy.
OcHOBHbIE HCTOYHUKH WH- KoJa-Bo 3Kk3.
popmanun
1. OcnoBsl npoektupoBanusi xumu-|IbC «IPRbooks»
YeCKUX TPOM3BOJCTB M 000pyaoBa-|http://www.iprbookshop.ru
HUsA. [DaeKTpoHHbIN pecypc] : yueO.|JocTyn ¢ m000i TOUYKM MHTEPHET MOCIE pe-
/ B.A. Kocunues [u ap.]. — Dnek-|ructpauuu [P-aapecos HXTU
TpoH. naH. — Tomck : TIIY, 2017.
— 395 ¢. — Pexum pocryna:
http://www.iprbookshop.ru
2 3akupoB, M.A. Mammunsl u anma- |40 k3. Ha Kadeape
patel He(prerazonepepaboTku. Yacth
2: yueb. mocobue/ M.A. 3akupos,
3.B. Ocumnos. - HuxxHekaMck:
HXTH, 2016. - 155 c.



http://www.iprbookshop.ru/

11.2. /lonoanumenvnaa numepamypa
B kaudecTBe MOMOJHUTENBHBIX UCTOYHUKOB MH(MOPMAIIUU PEKOMEH]TYEeTCs HC-
M10JIb30BaTh CJIEYIOUIYIO JIUTEPATYpY:

JlomoiHUTEIbHbIE HMCTOYHMKH HHPoOpMma- Kou-Bo 3K3.
101071

1. 3akupoB, M.A. Mamunsl 1 anmapatsl HedTera3o- 40
nepepabotku. YacTh 2: MeToauuecKkue ykKazaHus /
M.A. 3akupos. — Huxuexamck: HXTH, 2017. — 16

C.

11.3. Dnekmponnvle ucmoyHuUKU UHGoOpmayuu
[Ipu u3yueHuun AUCHUIUIMHBI [IPOEKTHpOBAaHME 3JIEMEHTOB 000PYI0BaHUS
HedTerazonepepadoTKU UCIIOIb30BAHUE AIEKTPOHHBIX HCTOYHUKOB UH(MOpMAITUH:
1. BBC «IPRbooks» - Pexxum moctyma: http://www.iprbookshop.ru
2. ®enepanbubii moptan «Poccuiickoe oOpaszoBanue» - Pexum gocryma:
http://www.edu.ru/
3. @enepanbHbIi HEHTP HHPOPMAITMOHHO- 00pa30BaTEIBHBIX PECYPCOB - Pexnm
nocryma: http://fcior.edu.ru/
4. NMnpopmannonHasa cucteMa «EquHOe OKHO OCTyna K 00pa30BaTesIbHbIM pe-
cypcam» - Pexxum nocryma: http://window.edu.ru/
5. Kpynuelimuii poccuiickuii H”HQOPMaMOHHBIN OPTa B 00J1aCTH HAYKH, TEX-
HOJIOTMH, MEIMLIMHBI U 00pa30BaHus, COACPKAUIMI peepaTsl U MOTHbIE TEK-
cThl Oonee 14 MIH Hay4yHBIX cTaTed M myOnukamuii - Pexum nocrymna:

http://elibrary.ru/

11.4 Cospemennsie npogheccuonanvmvie 6a3vl 0AHHBIX U UHPOPMAUUOHHBLE
CHpPABOUHbBIE CUCHIEMDL.

1. Kypnan «Xumudeckoe u HedTerazoBoe MamHocTpoeHue». CalT xxypHa-
Ja «Xumudeckoe W HedTerazoBoe MamMHOCTpoeHue». — JlocTynm CBOOOMHBIN:
http://www.himnef.ru/

2. Kypran «MammmHOCTpOCHHE W HHXKEHEpHOE o0pa3oBanuey. CalT xypHaia
«MamuHOCTpOCHHE ¢ HHXXEHEpHoe oOpa3zoBaHue». — JlocTym CBOOOHBII:
https://old.mospolytech.ru/index.php?id=4088

CorJiacoBaHo:

3aB. OTAEIOM M B.41. Tapacosa
1o OUOIMOTEUHOMY

00CTy>KUBaHUIO


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 11s1 cCaMOCTOATENIBHOW 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.

JIuneH3upoBaHHOE MPOrpaMMHOE 0OeclieueHne U CBOOOJHO pacipoCTpaHsi-
eMoe IporpaMMHoOe oOecreueHune, UCIoIb3yeMO€e B yueOHOM MPOILECCE MPU OCBO-
CHUU JUCIUIUINHBI [IpoekTupoBaHue 3JeMEHTOB 000pya0BaHus HedTerasomnepepa-
0OTKH:

1. Windows XP

2. Microsoft Office 2007

3. AntuBupyc Kacnepckoro

13. Oopa3zosamenvHvle mexHoao2uu

KonuyecTBo 3ansTHi 111 3204HOM (hopMBbl 00yUeHUs 4 4acoB, TPOBOJUMBIX B
WHTEPAKTUBHBIX (pOpMax.

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 CUTYaIlui,
JIEKIUS C 3apaHee 3alUIaHUPOBAHHBIMU OIIMOKAMHM, JIEKIHSI- Mpecc-KoHpepeHus,
MMHU-JIEKITHS);

* CUCTEMBbI JUCTAHIIUOHHOTO O0Yy4YECHUS;

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