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PABOYASS INIPOI'PAMMA

[To nucuuniauue b1.B.10 IlpoekTupoBaHue 3JeMEHTOB 00opyaoBaHusi HedTeraso-

nepepaboTKu
Hanpagsnenue noarorosku 15.03.02 TexHonoruyeckre MalliHbl 4 000pyioBaH1e

(umdp) (HauMcHOBAHHUE)

[Tpoduns/mporpamma O6opyoBaHue HedrerazonepepadoTKu
KBanudukauus BblnycKHUKa OakanaBp

@opma oOyyeHHs_o4Has, O4HO-3a04Hasl

dakynbTeT _MeXaHUYeCKUH

Kadenpa-pazpadorunk padouei nporpammbl MAXII

Kypc, cemectp lII, 6, 1V, 7

dopma obyueHus O4Has OYHO-3a04Hasl
Yacbl 3E Yacel 3E
Jlexuun 36 1 18 0,5
JlabopaTopHbIe 3aHATHS 18 0,5 18 0,5
[IpakTrueckue 3aHsITUS 18 0,5 9 0,25
CP 63 1,75 81 2,25
KCP 45 1,25 54 1,5

dopma aTTecralmu JK3aMeH DJK3aMeH
(KOHTpOJIb) 36 1 36 ]
Bcero 216 6 216 6

Hwuxuekamck, 2023 r.



PaGouast mporpamma coctapieHa ¢ ydetoMm TpeboBanuii denepanbHOro rocynuap-
CTBEHHOrO 0Opa30BaTEILHOIO CTAHAAPTA BbICLIEr0 00pa30BaHMus
(Ne 728 o1 09.08.2021) no Hanpasnenuto 15.03.02 «TexHosnornyeckue MallinHbl 1

(HOMEP. JlaTa YTBCPAKIACHHS) (IllH(!l}'\i (HAUMCHOBAHHEC HanpasjacHus)

obopy/loBaHKe» Ha OCHOBaHUM yueOHoro niaana Habopa odbyuatomuxcs 2023 roja.
Pa3paboTyuk nporpammbl:

noueHT kKad. MAXII \g&: N.H. MaabiieB

(J1I0JKHOCTh) Wiuu.) (D.HN.0))

PaGouas riporpaMmMa paccMoTpeHa u 0j100peHa Ha 3aceaannu kadeapst MAXII,
npotokos oT 19.04.2023 r. Ne 8

N.H. Majbiies

(D.HN.0.)

3aB. kagepoii




1.1]enu oceoenusn oucuuniunol
LemssMmu ocBoeHMsT AUCHMILIMHBI «[IpoeKTHpOBaHME 3JIEMEHTOB 000pYya0Ba-
HUs HeTerazonepepaboTKMy SIBISIOTCS:

1. npuoOpeTeHue 3HaHUN O OOIMIMX MPUHIUIAX U METOAOJIOTMH KOHCTPYHUpPOBa-
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 MPOEKTUPOBAHMS, IIPUMEHE-
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 HedTerasonepepaboTKuy» 6Oaxkanasp no HANPABICHUIO MMOATOTOBKU
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 oucuyunaunsl «I[IpoekTupoBaHue JIEMEHTOB
obopynoBaHus HeTerazonepepadoTKH»
OO6mmas Tpya10€MKOCTh TUCIUIIMHBI COCTaBsAeT 6 3a4eTHBIX eauHuIl, 216 Ja-

COB.
Ne Paszpnen Buasbl yueoHoii OueHoyHbie
i | JUCHUILINHBI o padoThI (B 4acax) cpeacrsa AJis
/m 5 Jlex- | Tlpaktu- | Jlabopa- KCP CPC NpoBe1eHMs
% 1007031 YECKHE | TOPHBIC MpOMERYTO'-
@) 3aHATUA | pPabOTHI HOU aTTeCTa-
MU 10 pa3je-
Jam
1 |OcHoBBI KOHCTPY- | 6/7 6/3 3/1 33 7/9 10/13 [Dx3ameH, nabopa-
MPOBAHUS U pacye- TOPHOE W MPaKTH-
Ta XUMHUECKUX YeCKOe 3aHATHE,
MAaIIFH U armapa- TTVICKYCCHST
TOB




2 [Teopus u pacuer 6/7 6/3 3/2 33 8/9 11/14 [Dx3ameH, nabo-
TOHKOCTEHHBIX [paTopHOE U
000JI0UEK Bpamtie- MMPAKTHUYCCKOC
HUS. BaHATHE

3 [Pacuer Ha npou- 6/7 6/3 3/2 33 8/9 11/14 [Dx3ameH, nabo-
HOCTb ¥ YCTONYH- [paTopHOE U
BOCTb 3JICMCHTOB U MMPAKTUYCCKOC
Y3JIOB XUMHUYECKOU BaHsITHE
armaparypsl.

4 [Kputnueckue cko- | 6/7 6/3 31 3/3 719 10/13 Dk3amen, 1a60-
[POCTHU Bpalaro- [PATOPHOC U
HINXCA BAJIOB IMPAKTUYCCKOC

BaHATUC

5 |Anmapatet u 3a- | 6/7 6/3 3/1 33 7/9 10/13 [Dx3ameH, 1abo-
TBOPbI BBICOKOI'O PATOPHOC U
TaBIICHUS [IPAKTUYECKOE

BaHATUC

6 |Kypcosas pabora 6/7 6/3 3/2 3/3 8/9 11/14 |3ammuTa Kypco-
BOH PaOOTHI
UTOI'O 36/18 18/9 18/18 45/54 63/81
®dopma aTTecTannn Ounas ¢opma: sx3ameH (36);

Ouno-3a0uHas hopma: sk3ameH (36)

5. Cooepircanue 1eKYUOHHBIX 3AHAMUIN NO memam C ykazaHuem ¢Gopmupye-
MBIX KOMIIETEHIINI
Yacwpl
Ne Paznea qucuu- ouyHasn/ Tema J1eKIHOHHOTO KpaTkoe conepsRamme dopmupyemble
n/n ITHHBI 04YHO-3204HAsA 3aHATHSA KOMIIETEHIIUH
¢hopma 06.

1 OCHOBBI KOHCTpY- 6/3 OcHoBHBIE  TpeOoBa- | Ompenenenue ob6omouku. | [IK-5.1, [1K-5.2,
WUPOBAHUS XUMHYE- HUSA, IpeabsiBisieMble K | O0onovkn kak ocHoBHbIE | [IK-5.3
CKHUX MalluH U all- XUMHUYECKOMY O60py- DJICMCHTHI XUMHUYECKOH
1aparoBs. noanuio. OOmue oc- | anmapatypel. Ompenene-

HOBBI KOHCTPYHPOBA- | HHE OOOJIOYKH BPAIICHUSI.
HUS fgetaneil u y3noB | CpennHHas IOBEPXHOCTb,
XAMHYECKOTO  000py- | MepHIuaH, MOJ0C, mapai-
JOBaHUsI. OcHOBHBIE JICTIBHBIC 1OYTH, TJIaBHBIC
PEKOMEHIAIMK 10 BBI- | PAJUYChl KPUBH3HBL. OJe-
00Opy KOHCTPYKLUHOH- | MEHT 000s04kH. OCHOB-
HBIX MaTepHaoB. | HbIE COOTHOIICHMS IS
TpebGoBaHus K anmapa- | FreOMETPUYECKHX  Tapa-
Type, MOIBEJOMCTBEH- | METPOB 3J1eMeHTOB. [loHs-
Ho#l PoctexHnanzopy. THE 00 OCECHMMETPUIHOM
paBHOMEPHO  pacrmpere-
JICHHOM Harpyske, ee 0co-
OEHHOCTH.

2 Teopuss u pacyer 6/3 OcuoBHble  cBefenus | Iloustue o 6e3momentHou | ITK-5.1, ITK-5.2,
TOHKOCTEHHBIX M0 TeOMETPUH 000J10- | Teopusix pacuera TOHKO- | [IK-5.3
000J109eK  Bparie- 4yeK BpalleHus. BeiBog | cTeHHBIX 000Ji0uek. BEI-

HUSL. YpaBHEHUS paBHOBE- | BOJ ypaBHEHHU 0Oe3Mo-
CHsl JJIEMEHTa Ha OCH | MEHTHOM TEOPHH:
X, Z, Y. [lebopmarysi | ypaBHEHUSI ~ PaBHOBECHs
9JIeMEHTa  O0OJIOYKH. | 3JeMEHTa (ypaBHEHHUS




DneMeHTHl MOMEHTHOI
Teopun. BeIBOJ ypas-
HCHHS MOMEHTHO
TEOPHUHU. Metonuka
pacdeTa Ha TIPOYHOCTH
000JI0YEeK  BpaIleHHUS.

YpaBHeHUS 6e3-
MOMEHTHOH  TEOpHUHU.
(YpaBuenue Jlamnaca,
ypaBHEHHE paBHOBe-

cusi 30HBI). Pacyer Ha
MIPOYHOCTE  000JI0YeK
BpalieHus, paboTaro-
LIUX MO TMOCTOSHHBIM
nasieHueM. Ilpumene-
HHE PAacyeTHBIX ypaB-
HCHHH K KOHHYECKOM,
chepudeckoil u 1H-
JIMHApUYECKOH  060-
JIOYKaM.

Jlanmaca) u  ypaBHEHHUS
paBHOBecHsl 30HBL. BHYyT-
pPEHHHE CHIIBI 1 MOMEHTHI,
JIEHCTBYIOILME Ha 3JIEMEHT
000II0YKH, TPUpOAA HX
BO3HHUKHOBeHHUA. Pa3mep-
HOCTH  BHYTPCHHUX W
BHEIITHUX CHJIOBBIX (hakToO-
poB. BexropHoe wu300pa-
JKEHUE MOMEHTOB U BBIOOD
CUCTEMBI OCE¥ KOOPIUHAT.
BbIBOA ypaBHEHUl paBHO-
BeCHIl CHJI M MOMEHTOB,
JICHCTBYIOIUX Ha AJIEMEHT
000709KH  BIOJH  OCEH
X,Y,Z. HanpsixeHusi, BbI-
3bIBAEMBIE  BHYTPEHHUMHU
CHJIaMH ¥  MOMEHTaMH.
Meroauka pacuera 000-
JOYKH Ha TIPOYHOCTH IO
9THUM HANPAKCHUAM.

Pacuer ©Ha mnpou-
HOCTb M YCTOWYH-
BOCTb 3JIEMEHTOB U
Y3JI0B XUMHUYECKOU
anmnaparypsl.

6/3

Pacuer xopmycoB TOH-
KOCTEHHBIX LMJTHH-
JPUYECKHUX amraparos,
Harpy>KeHHbIX  BHYT-
PEHHUM  JaBJICHHUEM.
Pacuer kpblmiek U
JHHUII anmaparos, pa-
OoTaromux o1 BHYT-
PCHHHM  J1aBJICHHEM.
Pacuer xopmycoB TOH-
KOCTEHHBIX IMJTHH-
JPUUYECKHX alaparos,
paboTaronux oz
BHEIIHUM JIaBICHUEM.
Pacuer anmapatoB Ha
BETPOBYIO  HArpysKy.
Pacuer BepTuKanbHBIX
annapaToB Ha  JIeW-
CTBHE CEHCMHMYECKHX
cun. Pacder dmnanme-
BBIX COCAMHEHUI.

IIpumenenue ypaBHEHUI
06Ee3MOMEHTHOM Teopuu K
pacueTy HaIpsDKCHUH: a) B
UWIMHIPUYECKON (c
KPBIIIKON U 0e3 KPBIIIEK),
chepuyeckoii U KOHHYE-
CKOi 000J0YKaX, Harpy-
JKCHHBIX BHYTPCHHUM Ta-
30BBIM  JIaBJICHHEM; 0)
MIIMHAPHUYECKOW 000104-
Ke ¢ IHHIICM, 3aIllOTHCH-
HOW JKUIKOCTBIO; B) BO
Bpamaromeiicss 06oiouke,
Haxonsencss mnoxa naei-
CTBHEM  ILIEHTPOOEKHBIX
CHJI OT COOCTBEHHOH Mac-
Chl. DJIeMEHTapHbIE CBe-
JIEHUs 110 MOMEHTHOH Teo-
pun pacuera
TOHKOCTCHHBIX 00O0JIOYeK.
[lonsTe o xpaeBoi 3ana-
ye. CylHOCTh MOMEHTHOM
teopun. [lonatne o kpae-
BOHM 3ajaue. 3aTyxarouiuit
XapakTep KpaeBbIX CUI H
MomeHToB. KopoTtkue u
JUIMHHBIE 000JI0YKU. Me-
TOAMKA pacuera 000JI0YKH
Ha TIPOYHOCTh C YYETOM
KpaeBbIX CHJI 1 MOMECHTOB

IIK-5.1, 1IK-5.2,
IIK-5.3

Kputuueckue cko-
poctu Bpallato-
LIUXCS BaJIOB

6/3

Kpurtnueckas CKO-
pOCTh Baja C OJHUM
JIHCKOM. Pe30HaHCHBIN
XapakTep HEyCTOHYu-
BOCTH T@IpPH KpUTHYE-
CKOM CKOpPOCTH Bpa-
IIEHHUS. Bri6op
paboueit CKOPOCTH
BpalleHHust I JKECT-
KX W THOKHX BaJIOB.
Biussnue ~ xapakrtepa

[IpubmmxeHHBIE  METOIBI
ONpeneNeHusl  KpUTHYe-
CKOH CKOpOCTH Baja: a)
METOJl HaJoXeHHs (METOox
Jonkepin); ©) sHepreTH-
geckuid  Meron  Pones.
UucneHHBI MeTOJ mocie-
JIOBAaTENBHBIX TMPHOIIKe-
HUN IIpU pacuere KpUTHU-
YECKUX CKOPOCTEH.

IIK-5.1, 1IK-5.2,
IIK-5.3




OIIOp Ha KPUTUYCCKYIO
CKOPOCTH BpalicHus

Baja. Kpurtuueckas
CKOPOCTB BaJia C AByMs
I HECKOJIBKAMH

muckamu.  Kputnue-
CKasi CKOPOCTh TsDKe-
JIoro Bayia 0e3 IHCKOB.
[IpubnuKeHHBIE METO-
IIbl OTIpE/ICTICHUS] KpH-
TUYECKOU CKOPOCTH
BaJia: a) METOJ| HaJlo-
wenus (meron JloH-
kepyin); 0) sHepreru-
gyeckuid Meron Panes.
YuCcaeHHBIA METOJT MO~
CIIEZIOBATECIFHBIX TIPH-
ONMKEHUH mpu pacye-

CTEHHBIX 000JIOUEK Bparie-
HU.

Pacuet Ha npo4yHOCTH
U YCTONYUBOCTb OT
JICHCTBHS BHYTPEHHETO U

TE KPUTHYCCKHX
CKOpOCTeN
5 Ammapatel W 3a- 6/3 Pacuer ammapatoB BeI- | Pacder u mpoekrtupoBanne | [7K-5.1, [1K-5.2,
TBOPHI  BBICOKOTO COKOTO JIaBJICHUs. | anmapaTroB BbICOKOTo naB- | [7K-5.3
JIaBJICHUS TemneparypHsle neaus (ABJ). Konctpyxk-
HaNpsDKeHUsl B alia- | UM KOPIYCOB U 3aTBOPOB
patax BeIcOKoro nas- | ABJI. TemneparypHsle
neHusi. MeToJipl M3ro- | HampsDKeHWsl B ammaparax
TOBJICHUSI BBICOKOTO J1aBlieHHsl. Me-
TOJICTOCTCHHBIX ~ KOp- | TOOBl HM3TOTOBJCHHS TOJI-
MyCOB anmnapaToB. | CTOCTEHHBIX KOPITyCOB ail-
Konctpykuuu u pabo- | maparoB. KoHcTpykiuu u
Ta 3aTBOPOB alnaparoB | paboTa 3aTBOPOB armapa-
BBICOKOTO JJABJICHHSI. TOB BBICOKOT'O JIABJICHUSL.
6. Codepircanue npakmuueckux 3aHAMUN
Ha mpakTudeckux 3aHSATUSAX TEOPETUUECKHE TOJIOKEHHS, CPOpMYTUpPOBAH-
HBIC Ha JICKIMUOHHBIX 3aHATHAX, JOBOJATCA JO0 YHMCJICHHOI'O PCIICHUS, KOHerTHOfI
MPUKIIAIHOM 3a7a4l 110 WHIWBHUAYAJIbHBIM BapHaHTaM 3aJIaHUM JUIS KaXJa0ro o0y-
yarorierocs. [Ipu BBINMOJHEHNN pacyeTOB 00YUYaIOMUMCS TPUBUBAIOTCSI HABBIKU pPa-
OO0TBI CO CNPaBOYHUKAMHU U HOPMATUBHBIMHU JOKYMEHTaMH, BEIOOPOM M 000OCHOBa-
HUEM BbIOOpA ONTHMAJILHBIX BAPHUAHTOB PACCMATPUBAEMBIX MapaMeTPOB, a TAKKE
COCTAaBJICHHUA U O(bOpMJ'IeHI/IH paCuYCTHBIX CXEM M 3CKHU30B PACCUHHUTBIBACMOI'O O60py-
JOBaHUs ¥ MaiuH. B 3aBucHMOCTH OT opM 0OydeHHUs MTPEAyCMOTPEHA pPa3IudHasI
MMpOAOJIKUTCIIbBHOCTL U IICPCUCHDb BLIIIOJIHACMBIX IIPAKTHYCCKHUX pa60T 10 TEMaM Hu
pa3aciaMm.
Yacsl
Ne ouHasi/ ®opMHpyeMble KOM-
Pazgen qucnuniInHbI TeMa NPAKTHYECKOIr0 3aHATHSA
nn O0YHO-3204HAS neTeHIHH
¢opma 00.
1. OCHOBBI KOHCTPYHPOBAHUS U 311 3anamue Nel. IIK-5.1, IIK-5.2, IIK-
pacdera XUMHYECKHX MalllH Pacuer Ha mpoyHOCTH OT JEWCTBHS BHYT- | 5.3
W amnmnaparos PEHHETO JIaBJICHHs
2. Teopuss u pacyer TOHKO- 1/1 Sanusmue No2. TIK-5.1, IIK-5.2, IIK-
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HApYXHOTO JIABJICHUI
2/1 3ansmue Ne3. IIK-5.1, IIK-5.2, IIK-
Pacuer 5.3
COMPSKEHUS
000J10UeK
3. Pacgyer ©Ha mpoyHOCTE U 1/1 Sanamue Ne4. TIK-5.1, IIK-5.2, IIK-
YCTOIYUBOCTh 3JEMEHTOB M Pacuer 5.3
Y3JI0B XUMHYECKOW armapa- (nanuesoro
TYpBI COEIMHEHUS
2/1 Sanamue NoS. [IK-5.1, IIK-5.2, IIK-
Pacuer Ha POYHOCTH M YCTOWYHMBOCTH OT | 5.3
JICUCTBHSI BHYTPEHHETO U HApPYKHOTO JaB-
JICHUI.
4. Kpurnyeckue CKOpPOCTH 1/0,5 3ansmue Ne6. IIK-5.1, IIK-5.2, IIK-
BPAIAIOIINXCS BAIOB WmxenepHbIN 5.3
pacder BaJoB
Ha MPOYHOCTh, KECTKOCTh U
BHOPOYCTOINYMBOCTS.
2/0,5 Sanamue Ne7. IIK-5.1, IIK-5.2, IIK-
Pacuer Ha ’KeCTKOCTb CILIOIIHBIX 5.3
U TIOJIBIX BaJIOB MOCTOSHHOTO MOMEPEYHO-
r0 CEYECHHS.
5. 1/0,5 3ansmue NeS. IIK-5.1, IIK-5.2, IIK-
Anmapathl U 3aTBOPBI BBICO-
Juuia 5.3
KOTO JaBJICHHUS U KPBIIIKA COCY/IOB
BBICOKOT'O JaBJICHUS
2/0,5 Sanamue Ne9. IIK-5.1, IIK-5.2, IIK-
HampsbkeHne B CTEHKE TOJICTOCTEHHBIX | 5.3
LWJIMHAPOB.
Bcezo 6

7. Cooepotcanue nadopamopHvIX 3aHAM UL
Y4eOHBIM TUTAHOM TPEIYCMOTPEHO MPOBEJCHUE JIA0OPATOPHBIX 3aHSATUH T10
nucuumuinHe «IIpoekTupoBaHue 31eMeHTOB 000pynoBaHus HedTerazonepepadboT-

KHN».

[enb mpoBeneHUs Ta0OPATOPHBIX 3aHSATUM — OCBOCHHUE JICKIIMOHHOI'O Mate-
puasna, Ha OCHOBE MIPAKTHUUYECKOTO U3YyUCHHUS SIBJICHUI B AJIeMEHTax 000pyA0BaHus, a
TaKKe BBIPA0OTKA CTYJEHTAMHU ONpPEACICHHBIX YMEHHUH, CBSI3aHHBIX C BBHIOOPOM
PACUETHBIX CXEM M BBITIOJHEHUEM PACUETOB IO ONPEACICHUIO HAMPSIKECHUN B 3JIE-
MEHTax 000pyAOBaHUMN M KPUTHUECKUX CKOPOCTEH BpallleHUs BaJIOB.

Yacel
Ne ouHasi/ HaumeHoBaHue Ja- ®opmupyemble
Pasnes qucuuninHbl .
n/n 04HO-3204Hasi | OopaTopHOii padoThI KOMIETEeHIUH
¢opma 06.
1 OCHOBBI KOHCTPYHPOBAHUS M PacdyeTa XHUMH- 3/3 UccrnenoBanme Hanps- | [IK-5.1, IIK-5.2, IIK-
YECKMX MAIIMH U alllapaTos JKeHHH, neicTByromux | 5.3
B CTEHKE MJINHApA.
2 Teopust M pacdeT TOHKOCTEHHBIX 000JI0UYEK 3/3 Onpenenenne wHamps- | [IK-5.1, IIK-5.2, IIK-
BpAaICHHUS. JKCHWH B OHHIIAX pas3- | 5.3
JTUYHOU (dopmsl,
HATPYXXCHHBIX  BHYT-
PSHHHM JIaBICHHEM




3 Pacyer Ha MPOYHOCTH U YCTOHYUBOCTH 2J€- 3/3 Uccnenosanue ycrout- | IIK-5.1, IIK-5.2, IIK-
MEHTOB U y3JIOB XMMHUECKOH anmapaTypel. YUBOCTH LMJIMHApHUYe- | 5.3
CKHUX 000J104€EK,
HArpy>KeHHBIX  BHEIII-
HUM JaBJICHUEM
4. Kputnyeckne ckopocTH BpalIaroIINXcs Ba- 3/3 Omnpenenenne kputH- | [IK-5.1, IIK-5.2, IIK-
JIOB YeCcKoi ckopoctd | 5.3
BpalleHusl Bana ¢ Ofl-
HUM JINCKOM
5. Anmnapatsl ¥ 3aTBOPBI BEICOKOI'O JaBJIECHUS 3/3 UccnenoBanue wanps- | [IK-5.1, 1[IK-5.2, IIK-
KEHUH, neicTByromux | 5.3
B CTCHKE TOJICTOCTEH-
HBIX LWITUH/POB,
Harpy>XeHHbIX ~ BHYT-
PEHHUM JIaBJICHUEM.
8. Camocmoamenvnas paboma
Yacsl
Ne Tembl, BBIHOCHMBIE HA CAMOCTOSITEILHYIO ouHas/ ®opma CPC dopmupyembie
n/n pa6oty O4YHO-3204HAS KOMIIETEeHIIUH
¢opma 06.
1 OcoOble TpeOoBaHUsA, MPEIbSABISEMbIE K TeX- 10/13 Iooezomoska k nabopa- | IIK-5.1, I[IK-5.2,
HOJIOTUYECKOMY OOOpYZOBaHUIO JUIS MPOBEJE- mopubim  pabomam  u | 11K-5.3
HUSI XUHMHYECKUX M He(TEXHMMHUUECKHX IpOLeC- ogopmnenue omuemos,
coB. Meraminyeckue W HEMETaJUIMYECKHe BbINONIHEHUE PACYEHO-
MaTepualibl, UX CPABHUTEIbHBIC XapaKTepH- epaghuueckoeo um  00-
CTHKH, 00J1aCTh TPUMEHEHHUSL. MAuiHe20 3a0aHus
2 MeToanka COCTaBJICHUS ypaBHCHHU paBHOBE- 11/14 Iloozomosexa k nabopa- | I[IK-5.1, IIK-5.2,
cHsl DIICMCHTOB OO0OJOYKH BpalieHus. BwBon mopHvoim  pabomam  u | 1IK-5.3
YpaBHEHHIT MOMEHTHOH M OE3MOMEHTHO# Teo- oopmnenue omuemos,
pun pacyera 000J0YEK ¥ IPHUMEPBI UX MPAKTH- BbINONIHEHUE PACYEHO-
YEeCKOrO MCIOJIb30BAHMUS B PACUETAX. epaghuueckoeo uau  0o-
MAuHe2o 3a0anus
3 OCHOBBI pacyeTa BepTUKAJIbHBIX KOJOHHBIX all- 11/14 Iloozomoexa k nabopa- | I[IK-5.1, [IK-5.2,
napatoB Ha JIeHCTBHE BETPOBOW HArpy3KH. mopnuim  pabomam  u | 1IK-5.3
Omnpenenenne BeTpOBOro MoMeHTa. [IpoBepka oopmnenue omuemos,
KOpIyca M ONOpbl Ha NMPOYHOCTh M YCTOHYH- BbINONIHEHUE PACYENHO-
BOCTb. epaghuueckoeo umu  00-
MAuHe2o 3a0anus
4 duznyeckasi CyIHOCTh KPUTHUYECKON CKOPOCTH 10/13 IHoozomosxa k nabopa- | I[IK-5.1, I[IK-5.2,
BpallleHUs BajoB, €€ BIMsIHHE Ha paboTy Ma- mopnuim  pabomam  u | I[IK-5.3
mrH. MeTobl aHAIMTHYECKOTO U IPHOJIMIKEH- oopmnenue omuemos,
HOTO pacyeTa KPUTHYECKOW CKOPOCTH Bpallle- BbINONIHEHUE  PACYETHO-
uust. [IoHATHE )KECTKOrO U TMOKOTrO BaJIOB. epaghuueckoeo um  00-
MAWHe20 3a0aHUs
5 OCHOBHBIE TIPU3HAKA W XapaKTCPUCTHKH allla- 10/13 Iloozomoexa k nabopa- | [IK-5.1, [IK-5.2,
patoB Beicokoro maBieHus (ABJI). Pacmpene- mopHvim  pabomam  u | 1IK-5.3
JICHWE HAIPSHKEHUH B IMIIMHAPUYECKUX KOPITY- oopmuenue omuemos,
cax ABJI. HoctouncrBa u Hemoctatku ABJI. 8bINOIHEHUE PACUEMHO-
MeTo/1b!I TOBBIIEHNS HECYIIIEH CHOCOOHOCTH. epaghuueckoeo umu  0o-
MauiHe2o 3a0anus
6 Kypcogast paborta 11/14 Bwinoanenue  kypcosou | IIK-5.1, IIK-5.2,
pabomol I1K-5.3
8.1 Konmpoas camocmoamenvbnoul padonul
Yacsl
Ne | Tembl, BLIHOCHMBIE HA CAMOCTOSATEIbHYI0 o4Has/ ®opma CPC ®opmupyemMble
n/n paéory 0YHO-3204HAs KOMIIETCHIM U

¢hopma 06.




OcoOble TpeboBaHusl, PEbSBIIEMBbIE K TEX- 7/9 Ilpuem 1abopamophwix TIK-5.1, IIK-5.2,
HOJIOTHYECKOMY O0OPYAIOBAaHHIO LTS MPOBE- pabom u npogepra omue- | I1K-5.3
JICHUSI XUMHYECKHX M HEPTEXMMHYECKHX mos, pacuemHo-
mponeccoB. MeTamnieckne 1 HeMeTaJlInie- epaghuueckozo uu 00-
CKHE MaTEepHalbl, UX CPABHUTENBHBIC Xapak- MauiHez2o 3a0anus, KOH-
TEPUCTUKH, 00JIACTh IPUMEHEHHSL. CYIbmMUpoBanue, nposepra
MeToarka COCTaBICHUS YpaBHEHHH paBHO- 8/9 Ipuem nabopamopHvix IIK-5.1, 1IK-5.2,
BECHs 3JIEMEHTOB O0OJIOYKH BpamieHus. Bri- pabom u nposepxa omye- | I1K-5.3
BOJI ypaBHEHU MOMEHTHOU M 0€3MOMEHTHO moe, pacuemuo-
TEOPUH pacdeTa O0OJOYEK M IPUMEPHI HX epaguyeckoeo unu 0o-
MIPaKTHYECKOT'0 UCIIONIb30BAHMS B pacyerax. Mawne20 3a0aHusl, KOH-
CYIbMUpOBAHUe, NPO6epKa
OcCHOBBI pacyeTa BEPTUKANbHBIX KOJOHHBIX 8/9 Ipuem nabopamopmuix IIK-5.1, [1IK-5.2,
anmapaToB Ha JEHCTBHE BETPOBOI Harpys3Ku. pabom u nposepka omye- | 11K-5.3
Omnpenenenue BeTpoBOro MomeHra. [Iposep- mos, pacuemHo-
Ka KopIlyca ¥ ONOpbI Ha IPOYHOCTb U YCTOM- epaguueckozo unu 0o-
YHBOCTb. Mawne20 3a0aHusl, KOH-
CYIbMUpoBanue, nposepra
duznyeckas CylHOCTh KPUTHYECKOHW CKOPO- 7/9 Ilpuem nabopamopmnuvix IIK-5.1, [IIK-5.2,
CTH BpalllcHUs BAJIOB, €€ BIMSHUC Ha padoTy pabom u npogepra omue- | IIK-5.3
MalMH. MeToAbl aHATUTHYECKOTO M IpH- mos, pacyemHo-
ONIKEHHOTO pacdera KPUTHIECKOH CKOPOCTH epaghuueckozo unu 0o-
BpamieHus. [IOHATHE XKECTKOrO W THOKOTO MauiHe2o 3a0anus, KOH-
BAJIOB. CYIbMUpOBanuUe, nposepKra
OCHOBHBIC TPU3HAKA U XapaKTCPUCTHKH all- 7/9 Ipuem nabopamopHvix TIK-5.1, IIK-5.2,
mapaToB BeIcOKoro namieHus (ABJ). Pac- pabom u nposepxa omye- | I1K-5.3
NIpeeICHNE HANPSDKEHWH B [WIMHIpHYE- mos, pacyemHo-
ckux kopmycax ABJI. [ocromHctBa U epaguuecrkoeo unu 0o-
nengocratku ABJI. MeTojpl MOBBINICHUS He- MawHe2o 3a0anusl, KOH-
cyliel crocoOHOCTH. CYIbMUpOBanUe, nposepra
Kypcosas pabota 8/9 Ipuem kypcosoii pabomwur | IIK-5.1, IIK-5.2,
I1K-5.3

9. Hcnonv3oseanue peitmunzo60il cucmemovl OUeHKU 3HAHUIL
[Ipu oreHKe pe3yabTaTOB ACATEIHHOCTH 00YYAIOMINXCS B PaMKax TUCITUTLIU-
el b1.B.10 ITlpoexktpoBaHie 31eMEeHTOB 000pyaoBaHus HedTerasonepepadoTKu

UCIIONIB3YETCSl pEUTUHTOBast cucteMa. PeliTuHroBas oleHka (popMmupyercs Ha OCHO-
BaHUM TEKYUIETO U MPOMEXYTOYHOrO KOHTPOJsl. MakCMManbHOE U MUHUMAJIbHOE
KOJIMYECTBO 0aJIOB MO pa3IMYHBIM BUJaM y4eOHOUM padoThl onucaHo B «Ilomoxe-
HUU O OaJUIbHO-PEUTHUHIOBOM CHCTEME OLICHKM 3HAaHUU CTYJEHTOB M 0OECleueHUs
kauecTBa yueOHoro mnpoieccay @I'bOY BO «k KHUTVY ».

Hanpumep: npu u3ydeHun TUCHUIUIMHBI IPETyCMaTPUBAETCs dK3aMeH, pede-
paT, BBITIOJIHEHUE JIBYX KOHTPOJIBHBIX PabOT U YeThIpeX J1abopaTopHBIX padoT. 3a
3TU KOHTPOJIBbHBIE TOYKH CTYIAEHT MOKET MOJYyYUTh MUHUMAIBHOE U MAaKCUMAJIBHOE
KOJIMYECTBO 0asuioB (CM. TabIUILY).

3a 3K3aMeH CTYJIEHT MOKET MOJIyYuTh MUHUMYM 24 Gania u MakcumyM — 40

0aJIJIoB.
Ouenounvle cpeocmea Kon-60 Min, é6annoe Max, oannoe
Jlabopamopnasa paboma o) 12 24
Koumponvnas paboma 4 15 18
Jloknao 1 9 18
IK3amen 1 24 40




\ Hmozo: \ \ 60 \ 100

Ouenounvle cpeocmea Kon-60 Min, éannoe Max, oannoe
Kypcoeoit npoexm (pa- 1 60 100
ooma)

10. Ouenounsvie cpeocmea 0na mexKyuiezo KOHmMpPONA YCneeaemocmu, npo-
MENCYmMOUHOU ammecmayuu no umo2am 0C80eHUs OUCHUNTUHbL

OneHouHbIE Cpe/CTBa AJIA MPOBEACHUS TEKYIEro KOHTPOJIS YCIIEBAEMOCTH,
MIPOMEKYTOUYHOM aTTecTaluy 00y4aroIuXCcs U UTOTOBOM (rocyJapCTBEHHOM UTOTO-
BOM) aTTecTaluy pa3padaThIBAIOTCS COTJIACHO MOJIOKEHUI0 0 DOHJIaX OLEHOYHBIX
CPEJICTB, pacCMaTPUBAIOTCS KaK COCTaBHas 4acTh paboued mporpamMmbl U 0hopM-
JISIFOTCS OTAEJIBHBIM JOKYMEHTOM.

11.Ungpopmayuonno-memoouueckoe obecneuyenue OUCYUNIUHbL

11.1. Ocnoenas tumepamypa

[Ipn w3ydyeHWH AUCHUIUIMHBI [IPOGKTHMPOBAaHHWE 3JIEMEHTOB 000PYIOBAHUS
HedTerazonepepaboTKH B KAYECTBE OCHOBHBIX HCTOYHUKOB MH(GOPMAIIHN PEKOMEH-
JYETCsl UCTIOIB30BaTh CICAYIONIYIO JUTEPATYpPy.

OcCHOBHbIC HMCTOYHUKH HWH- KoJu1-Bo 3K3.
(popmanun
1. OcHoBbl npoektupoBanus xumu-|IbC «IPRbooksy
YeCKUX TPOM3BOJCTB M 000pyaoBa-|http://www.iprbookshop.ru
HUS. [DIeKTpoHHBIN pecypc] : yuel.|JocTyn ¢ mo00i TOYKH MHTEPHET IMO-Clie pe-
/ B.M. Kocunues [u np.]. — Dnek-|ructpanuu [P-aapecoB HXTU
TpoH. naH. — Tomck : TIIY, 2017.
— 395 ¢. — Pexum pocryna:
http://www.iprbookshop.ru
2 3akupoB, M.A. Mamunsl u anma- (40 3k3. Ha Kadeape
pathl He(prerazonepepaboTku. YacThb
2: yueb. mocobue/ M.A. 3akupos,
3.B. Ocurnos. - HuHekaMcKk:
HXTH, 2016. - 155 c.

11.2. /lonoanumenvhana numepamypa
B kagecTBe JOMOJHUTEIBHBIX UCTOYHUKOB MH(POPMAITUU PEKOMEHYETCS UC-
M10JIb30BaTh CJIEYIOUIYIO JIUTEPATYPY:

JlonmoiHUTEIbHbIE HMCTOYHMKH WHPoOpma- Kou-Bo 3K3.
10701

1. 3akupoB, M.A. Mamuns! 1 anmapaThl HedTera3o- 40
nepepadoTku. Yacte 2: MeToauyecKkue ykazaHus /
M.A. 3akupoB. — Hmwkrexkamck: HXTH, 2017. — 16
C.



http://www.iprbookshop.ru/

11.3. Dnekmponnvle ucmoyHuUKU UHGoOpmayuu
[Ipy w3ydYeHHH IUCHUTUTHHBI [IPOCKTHUPOBAaHUE 3JICMEHTOB 0O0OPYIOBAHWSI

HCd)TCI‘aSOHCDCDa6OTKI/I HCIIOJIB30BAHHC JJICKTPOHHBLIX HCTOYHHUKOB I/IH(l)OpMaHI/II/Ii

1.
2.

3.

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

denepanbHbIil HEHTP HHDOPMALIMOHHO- 00pa30BaTeNbHBIX PecypcoB - Pexxum
nocryma: http://fcior.edu.ru/

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

Kpynneimmii poccuiickuii ”HGOPMAMOHHBIN MOPTAJI B 00JIACTH HAYKH, TE€X-
HOJIOTMH, MEIMLIMHBI U 00pa30BaHus, COACPKAUIMI pedepaTsl U MOTHbIE TEK-
cTbl Oosiee 14 MiH HayuyHbIX craredl M nyOnukamuii - Pexxum npoctyma:

http://elibrary.ru/

11.4 Cospemennnvie npogheccuonanvmvie 6a3vl 0AHHBIX U UHPOPMAUUOHHBLE

CnpaeovHble cucmemal.

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

jJa «XHUMHUYECKOe U He(bTeI‘a?;OBOG MAaIIKHOCTPOCHHUCY . — HOCTYH CBO6OI[HBII>12
http://www.himnef.ru/

2. Kypran «MammmHOCTpOCHHE W HHXKEHEpHOE o0pa3oBanuey. CalT )KypHaia

«MalrMHOCTpOEHHEe W HHXKEHEepHOoe oOpas3oBaHue». — JlocTynm CBOOOIHBINM:
https://old.mospolytech.ru/index.php?id=4088

CorjacoBaHo:

3aB. OTIEJIOM M Tapacona B.4l.
1o OUOIMOTEYHOMY

00CITyKUBAHUIO

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 UCCIICTOBAHNS U PACUeTa,

2. MakeTaMu M o0pa3namu JJid HaIrJISIIHOTO U3YYEHUS! OCHOBHBIX 3JIEMEHTOB
000pyI0BaHUs U MAIlIVH,

TEXHUYECKUMU CPEJACTBAMU OOyICHUS:

1. OBepxda-npoeKTop,

2. PynoHHBI HACTEHHBIHN 3KpPaH.

[Tomemenust 1y1s1 CaMOCTOSATENBHON paOOThI OCHAIIEHBI KOMIIBIOTEPHON TEX-

HUKOM C BO3MOXHOCTBIO TIOAKIIOUEHUs K ceT «MHTepHEeT» U 00ecneyeHbl JOCTY-


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

IIOM B 3JIEKTpOHHYI0 HHpopmannoHnyto cpeny HXTU. lonyckaercs 3ameHa 060-
PYZIOBaHHUS €TO BUPTYyaJIbHBIMU aHAJOTaMHU.

JIuneH3upoBaHHOE MPOrpaMMHOE OOecreueHrne U CBOOOAHO pacHpoCTpaHsi-
€eMO€ IIporpaMMHOE 00ecrieueHue, UCIO0Ib3yeMOE B yueOHOM MPOLECCE MPU OCBO-
€HUM JUCHUIUIMHBI [IpoekTrpoBaHue 3JeMEHTOB 000pyioBaHus HedTerazonepepa-
OOTKH:

1. Windows XP

2. Microsoft Office 2007

3. AntuBupyc Kacnepckoro

13. Oépaszoseamenvnvie mexnonozuu

KonuuecTBo 3aHATHN, MPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, COCTABISET
12 gacoB st ouHO# hopmbl 00yuenus u 10 gacoB mist 0uHO-3209HON POPMBI 00Y-
YEHMUSL.

OcHOBHbIE UHTEPAKTUBHBIE (DOPMBI IPOBEACHUSI YUEOHBIX 3aHATHI:

* paboTa B MaJIbIX IPYIIIaXx;

* TUCKYCCHSI,

* M3y4YEHHUE U 3aKpEIUICHHE HOBOIO MaTepuaia Ha WHTEPAKTUBHOW JIEKLIUHU
(mexuus-6ecena, JEKUUs — AUCKYCCHUs, JIEKLUS C pa300pOM KOHKPETHBIX CUTyalui,
JeKIUsl C 3apaHee 3alUIaHMPOBAaHHBIMU OLIMOKaMHU, JIEKLHUsA- Ipecc-KOH(pEpeHLus,
MUHH-JICKIUA);

* CHCTEMBI TUCTAHIIMOHHOTO O0YUYCHHS,

* M3y4YeHUE W 3aKpEIUICHHE HOBOTO MaTepuaia Ha WHTEPAKTHBHOU JEKIIUU
(mexnusa-Oecena, IEKIHS — TUCKYCCHS, JIEKIHS ¢ Pa300POM KOHKPETHBIX CUTYaIIHiA).
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