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1. OFbEM JUCILMUILIUHBI

Bcero: 6 3auetHbIx eqmHnLB! Tpym0eMKocTH (216 akaneMHUdecKiX qaca)

Ounas popma o6yuyenus

Cemectp
Bua yue6Ho# paboTe! o

JUCLIUIUIHHY 7
AYIMTOpPHBIE 3aHATHS (KOHTAKTHAS pabora ¢ npenoaa-
BaTeJIeM), BCEro 4acoB 48 48
B TOM YHCJIE:
Jlexuuun 16 16
JlaGopatopHble paboThl -
[TpakTuueckue 3ansTHs 32 32
CamocrosiTesbHas pabora, Beero uacos 168 168
B TOM 4HCJIE:
[loaroroska Kk sx3ameny 0
[Tonroroska k 3auery 18 18
Hpyrue Bubl camocrosiTenbHOl paGoThI o 150
(CaMOCTOATENILHOE U3YUYEHHE TEM (pa3nenoB) MUCLMIIHHBI)
Bua npomexyrounoii arrecramun 3 3
Ob61mast Tpy10eMKOCTh AHCHHIUTHHBI M TPYA0EMKOCTh 110 216 216
cemecTpam, 4acoB

3aounas gopma 06yqenus
& Ha Bcro Cemectp
Buna y4uebHoit paGoTsl

JHCLUMIUHY 5
AYAHTOpHBIE 3aHATHS (KOHTAKTHAS PaboTa ¢ npenoja-
BaTeJIeM), BCETro 4acoB 10 10
B TOM 4YHCJIe:
Jlexunu 4 4
JlabopaTopHsbie paboThl -
[Ipaktuueckue 3ansTus 6 6
CamocrositesbHas paboTa, Beero 4acos e 206
B TOM YHCJIE:
KontposbHas pabora 18 18
[lonaroToBka k 3a4ery 18 18
HApyrne BuabI caMoCTosTeNbHOM PaboThI 190 170
(CaMOCTOATENILHOE U3YYEHHE TEM (pa3ziesoB) MUCIMILIMHbI)
Bua npomexyTounoii arrecranun 3 3
OO6wmas Tpyn0emMKOCTb AHCHUIIHHBI H TPYA0EMKOCTD M0 216 216
ceMecTpam, 4acoB




2. MECTO JUCIHUIIJIUHBI
B CTPYKTYPE OBPA3OBATEJIbLHOM IPOIr'PAMMOBI

Hucumnnnna «Iudpossie TexHoMOrHK B NPOMECCHOHANTBHOM AEATETBHOCTHY OTHOCHTCS
K THCUMILIMHAM, (OPMHPYEMbIM y4acTHHKAMH 00pa3oBaTeNbHBIX OTHOLIEHHH uYacTH Bioka |
y4€OHOro njiaHa MmoAroTOBKH CIELHUAIHCTOR (b1.B.04). Usyuenue aucumninupl basupyercs Ha
pesyiibTatax o0y4eHus, CHOPMHPOBAHHbIX NIPH H3YYEHHH CIICYIOIINX AUCLIMIIINH

- MaTeMaTHKa;

- uH(opMaTHKa.

Pesynbrarel 06yyeHns no aucuuninHe Heo6X0MUMBI 11 BBIITOJTHEHHsl Pa3/Ie]ioB Kypco-
BOTO MpoeKTa 1o aucuuninte «KoHcTpynposanue u pacuer aBromMobueil u TPaKkTOpPOB» a Tak-
K€ BbIITYCKHOW KBalHMHUKALMOHHONW paGOThl B YacTH ITPOEKTHPOBAHUS arperaToB U CUCTEM aB-
TOMOOMJIEH U TPAKTOPOB.

3. INIAHUPYEMBIE PE3YJIbTATbI OBYYEHUS

Llenbro u3yyeHus AMCHUILTHHBI «udpoBbie TexHosOTHUH B MpoecCHOHANBLHON 1es-
TCJILHOCTHY SBJIACTCA: H3YYCHHE M OCBOCHHE CTYAEHTAMH YHCIICHHBIX METOIOB peLIeHHs npak-
THHCCKUX 3a71a4 CBA3aHHBIX C KOHCTPYHPOBAHMEM CHCTEM, Y37IOB M arperaToB aBTOMOGHIS U
NPUOOPETEHHE HABBIKOB CAMOCTOSTENBHOM UX Pean3auny Ha IepCOHANbHBIX KOMIIBIOTEPAX.

3anayamMu JUCLHIUIMHBL SBISIOTCS: CHIOCOOHOCTD NPUAaHUS BBICOKUX MOTPEOUTENbCKUX
KaqeCTB COBPEMEHHBIM aBTOMOOMIIAM M TPAKTOPAM H [OBBILIECHUS UX KOHKYPEHTOCIIOCOOHOCTH
3a CYET ONTHMH3ALHH.

Kommnerenunu, dopmupyembie B pe3ysbrate 0CBOCHHS AMCLAMIMHDL:

- CMOCOOCH ¢ MCIOIb30BAHHEM HH(YOPMALMOHHBIX TEXHOMOIHH COCTABISTE MJIaHBI, Mpo-
rpammbl, rpauku paboT, CMeTbl, 3aKa3bl, 3asBKH, WHCTPYKLIMH, pa3pabarbiBaTh KOHCTPYKTOP-
CKO-TEXHHYCCKYIO [OKYMEHTALHIO AJIsl IPOM3BOACTBA HOBBIX MJIU MOJCPHU3HPYEMBIX 06pa3LIoB
aBTOMOOMJICH U MX TEXHOJIOTHYECKOro obopynoBanus (I1K-4);

- c110cobeH paspabarbiBaTh ¢ UCMOIB30BAHHEM HH(OPMALIMOHHBIX TEXHOJIOTHH TEXHOIO0-
PHACCKYIO IOKYMEHTALIHIO W OPTraHH30BbIBATH IIPOLIECC IPOM3BO/ICTBA, MOACPHH3ALIMH, SKCITya-
TalNH, TEXHHYECKOT0 06CTyKMUBAHUS U PEMOHTA aBTOMOOMICH (ITK-7).

B pesynbTate usyuenns Aucuunimub 06y yarommitcs 0mKen:

© 3HATb OCHOBHBIC YHCIIEHHBIC AITOPUTMbI PEIUCHHUS; 3HATh TEOPHIO METOIOB BBIYHCITH-
TEJIbHON MaTeMaTHKH, OCHOBHBIE MPUOIIHKEHUS U AOMYLICHHUS, JIE)KAIHE B OCHOBE KaX/I0ro Me-
toza (I1K-4);

- 3HaTb TPHHUMIIEL MPEICTAB/ICHHS PE3YJbTATOB PacyeToOB B JOKYMEHTbI PasiHYHbIX
opmatos (T1K-7).

- YMETb MPABUIIBHO CHOPMYIHPOBATE MATEMATHYECKYFO [I0OCTAHOBKY 3aj1a4H; 3G hexTus-
HO HCIONIL30BATb B MPAKTHYECKMX pacyeTaX MaTeMaTHYECKOE MpOrpamMMHOE obecrnievenue;
YMETb COCTAB/IATE POrPAMMHbIC PEan3alik alrOPUTMOB H3yYaeMbIX [IPOLIECCOB (TIK-4);

* YMCTE TIPOBOAHTE MPOMEKYTOUHYIO H CTATHCTHYECKYI0 00paboTKy 3KCIIepHUMEHTAh-
HDBIX JIAHHBIX; yMETh Ha OCHOBE KCIIEPUMEHTAIBHBIX JaHHBIX HAXOAUTH AHATHTHYCCKUE U rpa-
(uueckne orobpakenus COOTBETCTBYIOIIMX 3aBHCUMOCTed ([TK-7).

B pamkax ocoenns mcumnmmmusr «[{udpoBsie TeXHOTOrMH B npogeccuoHanbHoi aes-
TEIEHOCTHY 00Y4aIOLIHECs TOTOBATCS K PELICHHIO CIIEAYIOLIHX NMPO(ECCHOHAIbHBIX 3a/1au:

- BJIAJACTh KyJIbTYPOH MBILIIEHHS, CIIOCOOHOCTh K 06OOIIEHHU]O, aHaJlu3y, BOCIPHUSITHIO
MH(DOPMALMH, TOCTAHOBKE LIEJTH 1 BbIOOpPY NyTe# €& H0CTHIKEeHUS:

- MICTI0JIL30BATL OCHOBHBIC 3aKOHbI €CTECTBCHHOHAYYHBIX TUCLIMIIMH B IIPOECCHOHAb-
HOH NeATENbHOCTH, MPUMEHSTh METOIbl MATEMaTHUCCKOr0 aHAIH3a | MOJEJTUPOBaHMSI, Teope-
TUYECKOr0 ¥ SKCNIEPUMEHTANBHOTO HCCIIEJ0BAHMS;

- CIIOCOOHOCThL HMCIMOJIB30BaTh 3aKOHBI H METObI MaTEMaTHKH, €CTECTBEHHBIX, [YMaHH-
TapHLIX H SKOHOMHMYECKHMX HAYK IPH PELICHUH NPO(ecCHOHATBHbIX 3aay;




B pamkax ocBoeHms aucHnIMHbI «[{udpoBeie TexHOMOTHH B NpodecCHOHANBHOM fes-
TEIbHOCTH» 00Y4alOLINECs FOTOBATCS K MCIIOMHEHHIO CICAYIOLIMX TPYAOBBIX (PYHKLHMIA Mpodec-
CHOHAJILHOTO CTaHAapTa:

- BIIAICHNMC OCHOBHBIMM METOJaMHM, CIIOCOBaMHM M CpencTBaMu MOJIY4YEHHs, XpaHEeHMUs,
nepepaboTky HHOPMANKH, UMETh HaBBIKH paboThl ¢ KOMITBIOTEPOM KAK CPEICTBOM ynpagie-
HUS HHpOpMaLKeEN;

- MMCTb HAaBBIKH PabOThI C KOMITBIOTEPOM KaK CPEICTBOM YIPaBIEHHUs, TOTOB paboTaTh C
MPOrPaAMMHBIMHU CPEICTBAMHU 0OIIEro Ha3sHAYCHHS;

- CMIOCOOHOCTB B COCTABE KOJUIEKTHBA MCITOIHUTEICHH Y4acCTBOBATh B BBIIOJIHECHHH TEOpe-
THHCCKHX M SKCMICPUMEHTAIbHBIX HAYYHBIX HCCICAOBAHHIl 110 TIOHCKY 1 MPOBEPKE HOBBIX MIEH
COBEPLICHCTBOBAHMS ABTOMOOMJICH M TPAKTOPOB, UX TEXHOJOIHYECKOIO obopynoBaHus M co-
3[1aHHA KOMILIEKCOB Ha Ux Oase.

4. COIEPXKXAHUE JUCHHUIIIUHBI
4.1. YueOHO-TeMaTHYeCKHIl IJIaH
Ounas opma o0yuenus

HaumenoBanmue pasaena, Kosnuectso ua-
H COB KOHTAKTHOM
Py6 oD paboTkl ¢ mpeno-
yoex | painena, TEeMBI JaBarejiem
TeMbI
IIpakr.
Jlexuun p
3aHSITHA
1 Beenennue. 0,5 =
) Teopernueckue ocHOBBI UMCIEHHBIX METOLOB pe- 0.5
ILIEHUS Z
Py6ex 3 WHrepdeiic nonb3osatesns BBOX M BLIBO TaHHBIX 2 4
] 4 Peluenye HenMHERHBIX ypaBHEHUA, Tpancuen- ) 4
ACHTHbIC H anrebpanyeckue ypaBHeHHUs
5 Pemienne crcrem HenuHeHbIx YPaBHEHUH 2 4
, PyGesxHblit koHTposs Nol 1 -+
HHrerpuposanue 2 -
Wurepnomsiuns u perpeccus 2 4
Py6es Ontumusanmus 2 4
2 9 Pelenue 06bIkHOBEHHBIX an bepeHInanbHbIX I
YPaBHEHHUH U cuctem
PyGexHblit KoHTpOTH No2 1 -+
Bceero: 16 32




3aounasi popma obyuenns

Koaunuecrso ua-
HaumenoBanue pasaea,

COB
Homep KOHTAKTHOH pa-
pa3aena, TeMbl 00ThI ¢ mpenoga-
TeMbl BaTejieM
Jekuuu pas,
3aHSATHHA
3 Wurepdetic nonmp3osaresns BBOI 1 BHIBOI JaHHBIX - 2
4 PeliieHne HeNMHEHHBIX ypaBHEeH Uit 1 2
5 Pewenne cuctem HenmHelHbIX ypaBHeHHUi 1 1
6 Wnrerpuposanue 1 1
7 Wnrepnonsuus u perpeccus 1 -
Bcero: 4 6

4.2. Conep:kanue JIeKIHOHHBIX 3aHATHI
: Tema 1. Beeoenue
Ilpeamer u comepxkanue kypca. Ortanune PEUICHUs 3a/1a4 UTEPAUMOHHBIMH METOJaMH
pacveTa oT NpsMbIX METO0B. OCHOBHBIE MPUHLMITBI YHCICHHBIX METO[OB. 3agauu, periaemsie ¢
MTOMOLLBIO HMCIICHHBIX METOIOB BCTPEYAIOILMECS B HHKEHEPHOI NIPaKTHKE.

Tema 2. Teopemuueckue ocrnoewr wucnenmnvix memoodos peuwienusn
Pelienne nenuueiinpix ypasrennii. Meton nenenus OTpe3Ka mornojam (MeToa AMXOTO-
mun). Merox Helotona. Metoa cekymux. Meton MPOCTOM uTepaunu. Pemenue cucrem nuueii-
HBIX YPaBHEHUH. Pewenne cneteM HelmMHeHHEBIX ypaBHeHuit. MeTtox NPOCTBIX WTepauuii. MeTtoa
Hbrotona. Metozibl uHTerpupoBanus. MeTobi CPCIHHMX, MPABbIX U JIEBBIX MPAMOYTOJILHUKOB U
Tpaneuni. Meron Cumncona. Ontumuzanus ynxumn. Uurepnonsums. Wurepnonsuus Tounas
B y371aX. UHTepnosunoHHbIE TOJTHHOMBI. Wnrepnonsuus, npubankennas B ysiax.

Tema 3. Humepdpeiic nonvzosamensn 6600 u 661600 dannpix
[Tanenu nucTpymenToB. OnepaTopsl YHCIEHHOTO H CUMBOJILHOTO BbIBOJIa. MaremaTuye-
CKMC BBIDAKCHUSA W BCTPOEHHbIC (yHKuUMK. [lepemennsie u onepatop npucBanBaHus. Beoa n
PCIAKTHPOBAHHE MAaTEMAaTHICCKHX BbIpaXeHHWH. DyHKUMH MOb30BaTes. BlanmoneiicTame o
APYTHUMH NPUI0KEHUIMH.

Tema 4. Pewienue nenuneiinvix ypasnenui. Tpancyenoenmusie u anzebpauuecrkue ypaste-
Hus
TpancuenneHTHbIE ypaBHEHHS. Anredpanyeckue ypaBHeHHs (IIOIHHOMBI). Betpoennbie
(ynximn root(F(x), x) polyroots(v). IToctpoenne rpadukos. Pemenne NPaKTHYECKOM 3aa4m.

Tema 5. Pewenue cucmem nenuneiinpix ypasrenun
Havaneubie ycnosus. Knouesoe cioso Given. ®yukuun Find, Minerr, Maximize, Min-
imize, Odesolve, Pdesolve. Pewuenue MPaKTUYECKOH 3aj1a4H.

Tema 6. Humezpuposanue
IlpuHsTHIC NpaBUIIa HHTErpPHPOBaHHS. Vnterpupopatue 01HOro Bbipaxkenus. Hurerpu-

POBAHHE CCPUHN AUCKPETHBIX BhIpaXKeHUH. Pemenue npaktuyeckux 3amay.



Tema 7. Humepnonayun u pezpeccusn
MeTozas! 06paboTku aqanHbIX. MHTEpnoauus. Dkerpanonauns. Criaxusanue. Perpec-
CHOHHBIN aHaiu3. Perpeccuonnslie pynkuuu line(x, y), intercept(x, y), slope(x, y), medfit(x, y).
[TonunomuanbHas perpeccusi. @yHkuuu regress(x, y, k), interp(s, X, y, t). Tumnsr perpeccui.
Oyuxunn expfit(x, y, g), lgsfit(x, y, g), sinfit(x, y, g), pwiit(x, y, g), logfit(x, y, g) u Infit(x, y).
Crunaiin uaTepnonsauus. @ynkuuu cspline(x,y), pspline(x,y) u Ispline(x,y). Peuienne npakruye-
CKMX 3a1au.

Tema 8. Onmumuzayusn
[Touck noxanbHeix skcTpemymMoB. @ynkuuu Minerr, Minimize, Maximize u Find. Perue-

HHC npamuqecxoﬁ 3a1a4H.

Tema 9. Peuirenue 00bikHO6eHHbIX OUphepenyuanbblx ypaeHeH Uil u cucmem
Ceenenus o auddepeHumanbHbix ypaBHeHHsX. DyHkuun odesolve, rkfixed, rkadapt u
bulstoer. Penienne npakTuyeckoi 3agaum.

4.3. lIpakTuyeckue 3ansatusa. Ounas/3aounas popma obyueHus

3. Uutepdeiic nonb3oBaress BBOJ U BbIBOJ JaHHbBIX

3.1. [Tanenu uHerpymeHToB. Oneparopsl YUCIEHHOTO U CUMBOJILHOIO BbIBOa. Marema-
THYECKHE BbIpaXeHHsl 1 BcTpoeHHble ¢pyHkuuu. [lepeMeHHbIe U onieparop npucBauBaHus. Beoa
M pelaKTUpOBaHHE MaTeMaTHYECKHUX BblpaxkeHMH. DyHKIMU nonb3oBarens. BlaumoselictBue ¢
JPYTUMH NPUITOKECHUIMH. - 4/2 4acoB.

4. Pemienne HeNMHENHbIX ypaBHeHHH. TpaHCUEHIEHTHBIE U alredpanyecKkue ypaBHEHHs

4.1. TpaHCcUeHIEHTHbIC YpaBHEHHs. AnreOpanyeckue ypaBHeHHs (NONHHOMBI). Berpo-
exHble (yHkuun root(F(x), x) polyroots(v). Iloctpoenue rpaduxos. PeiieHne npakTuueckoit
3a/1a4yu. — 4/2 yaca.

5. PelieHue cucteM HETMHEHHBIX YpaBHEHUH

5.1. Havanbueie ycnosus. Kimouesoe cinoBo Given. @yukunun Find, Minerr, Maximize,
Minimize, Odesolve, Pdesolve. Pemenne npakrnueckon 3agauu - 4/1 yac.

PyGexxHbIit KOHTPOJbL Nel - 4/- yaca.

6. Materpuposanue

6.6. IlpunsiTeie npaBuia uHTErpupoBanus. MuTerpupoBanue oaHoro Beipaxkenus. Mure-
rPUPOBAaHUE CEPUM JMCKPETHBIX BBIPAKEHUH. PellleHne npakTuyecKkux 3anay.

- 4/1 yaca.

7. UHTepnoasums U perpeccus

7.1. Perpeccuonnsie pyHkuuu line(X, y), intercept(x, y), slope(x, y), medfit(x, y). [Tonu-
HOMHanbHas perpeccus. ®yHKUHM regress(X, y, k), interp(s, X, y, t). Tunsl perpeccuit. DyHKLHM
expfit(x, y, g), lgsfit(x, y, g), sinfit(x, y, g), pwfit(x, y, g), logfit(x, y, g) u Infit(x, y). CnnaiH uu-
teprnojsiuus. @ynkuuu cspline(x,y), pspline(x,y) u Ispline(x,y). Pewenne npakruueckux 3anau.

- 4/- yaca.

8. OnTumuzaums

8.1. Ilonck nokanbHbIX kcTpeMymoB. @yHkuuu Minerr, Minimize, Maximize u Find.
Peuenue npakTHueckoil 3anauu - 4/- qaca.

PyGexnpiit koHTpOsb N2 - 4/- uaca.

Bceero —32/6 uacos.



4.5. KonrpoabHnasi padora
(s oOyyarommxcs 3a04HOi Gopmbl 0OyUeHMs)

KourponbHas pabota nocssileHa H3y4eHHIO U aHATH3Y COACPKaHHUs FOCY1apCTBEHHbIX
CTaH/JapTOB [0 TEMaTHKE H3y4aeMON AUCLMILINHBL. CTYICHTBI CAMOCTOSITENIBHO H3Y4aloT CO-
A€pXKaHUEe HOPMATHBHBIX JOKYMEHTOB, OTBEYAIOT Ha MIOCTABIICHHbIE B 3alaHUH BOIPOCH] 1
Yy4acTBYIOT B MX 0OCYKAEHUH Ha MPAKTHYECKUX 3aHATHSX.

3anaHusi Ha BBINOJIHEHHE KOHTPOIBHOH PaboThl HOCHT MHAMBHMAYaIbHBIA XapaKkTep Mo
MCXOHBIM JIaHHBIM COTJIACHO METOAMYECKHM PEKOMEHIalMsM, yKasaHHbIM B paszene 8. Cry-
ACHTBI MOJTYy4alOT 33JaHHE BO BPEMsl YCTAHOBOYHOHM CECCHUM MIIH Ha KOHCY/ILTALMAX (€ro MOKHO
MOJIYYHTE U Yepes 3JIEKTPOHHYIO nouTy Kadeapbl «ABToMoOUIN» auto@kgsu.ru).

5. METOJIMYECKHE YKA3AHUSA UISI OBYYAIOLIIUXCSH
10 OCBOEHMUIO JJTUCLIUITJIMHBI

[Ipu mpocaym1Banuy NeKLMit PEeKOMEHAYETCA B KOHCIIEKTE OTMEYATh BCE BAXKHbIE MO-
MEHTbI, Ha KOTOPBIX 330CTPSET BHUMAHHME NPENOAaBaTelb, B YaCTHOCTH Te, KOTOPhIE Halpasie-
HbI Ha KA4CCTBEHHOE BbIIIOJIHEHHE COOTBETCTBYIOILMX JIA0OPATOPHBIE 3aHATHIH.

[Ipenonasatenem 3aniaHMpPOBaHO HCIOJIB30BAHME IIPY UYTEHMH JIEKLMH TEXHOJOTMHU
y4eOHo# auckyccuu. [1oaTomy pekomenyercs pUKCHPOBATE /1 ceOs HHTEPECHBIE MOMEHTSI ¢
LEJTbIO UX aKTHBHOI'O 00CYX/IEHMS HA JUCKYCCHH B KOHIIE JIEKLHH.

3aj10roM Ka4€CTBEHHOTO BBITIOJIHEHMS NPAKTHYECKHX 3aHATHH SIBISETCS CAMOCTOSTENb-
Has [MOJAr0TOBKA K HUM HaKaHyHE IYTEM [OBTOPEHHMS MaTEpHaIOB JIeKLMid. Pekomenayercs nos-
FOTOBHTb BOMPOCHI 110 HEACHBIM MOMEHTaM U 0OCYIMTb UX C MPEMOJaBaTe/IeM B Havalle PaKTH-
HCCKHX 3aHATHUA.

[IpakTryueckne 3aHATHA PEKOMEHIYETCs MPOBOAWTL B (JOPME CEMHHAPOB MO TeMaTHKe
M3Y4aeMBbIX NOCYIapCTBEHHBIX CTaH/1apToB (11.4.4).

Bee s1aboparoprble paboThl BBINOIHSAETCS ¢ HCHOIB30BAHMEM MPOrPAMMHOTO MPOIYKTA
MathCAD, ycTaHOBJIEHHOrO Ha KOMIIBIOTEPaX.

PexoMenryeTcs NOBTOPHTH HABBIKH HCIIOJIB30BaAHHUS YKA3aHHBIX POrPAMM.

JUIsl TeKyIEro KOHTPOJis YCTIEBAEMOCTH 10 OYHOW (opMe 0OydeHHs MpenoaaBaTeleMm
HCIO0JIb3YETCs OAJIbHO-PEHTHHIOBAS CHCTEMa KOHTPOJIS M OLIEHKH aKaleMHUYECKONH aKTHBHOCTH.
[TosTOMy HacToOATENbHO PEKOMEHIYETCS TILATEIbHO MpPOpabaThiBaTh MATEPUAN AMCLIATLIMHBI
MPHU CaMOCTOSITEIbHOW paboTe, y4acTBOBAaTh BO BCeX (opMax 0OCYKAEHUS M B3aUMOACHCTBHS,
KaK Ha JICKLMSAX, TaK U Ha MPAKTHYECKUX 3aHATHAX B LEJIAX JTYYIIEro OCBOCHUSI MaTepUaa u no-
JyYCHHsl BBICOKOH OLIEHKH I10 PE3yabTaTaM OCBOCHUS TUCLMIUIHHBL.

BbirnosiHeHne caMOCTOSATENbHOH DPabOThl M0JPa3yMeBAET CAMOCTOATELHOE H3YUYCHHE
pa3/IesioB TMCUMIIIMHBL, OArOTOBKY K PAKTHYECKUM 3aHATHUAM, K PYOSKHBIM KOHTPOJISAM (Juis
O4YHOH (hOpMbI 00yUEHHS), BBINOTHEHNWE KOHTPOIBHOH paboThl (LIS 3a04HOM (GopMBI 06yueHHS),
MOJArOTOBKY K 3a4€Ty (/U1 OYHON M 3a04HON (OpMbI 00yUeHHs ).



PekoMeHtyemas TpynoeMKoCTb caMOCTOATENBHOI PaBoThI MpeacTaBjicHa B TabuuLe:;

PexomenyemMblii peskum caMocTosITeIbHOM paboTel

HaumenoBanmne Pexomennyemasn
BH/IA CAMOCTOSITEJIbHOMN PaGoThI TPYA0EMKOCTh,
aKaj. vac.
3aouna
Owunas dop- oyuan
phopma
Ma o0yuyeHHust
00yueHusi
CamocTosiTe/IbHOE H3yYeHHEe TeM AHCIHILIHHbI: 134 167
HuTepdeiic nomb3oBarens BBO M BHIBOM JaHHbBIX 147 21
Peurenne nenuueiinbx ypasuenuit. TpaHCLEHACHTHBIE U aIreH- 25 35
PauyeCKUe YpaBHEHHS
Pewienne cucrem HennHelHbIX ypaBHeHHI 28 35
WnTerpupopanme 28 38
WnTepnonsuus u perpeccus 28 38
Ontumusanus 4 3
Peuienne 06bIkHOBEHHBIX D heEpeHIHATBHBIX YPaBHEHHH U 4
CHCTEM 1
IToaroroBKka K MPAKTHYECKAM 3aHATHAM 1 3
(1o lvacy Ha kaxa0e 3aHATHE)
IloaroroBka K pybexHbIM KOHTPOJISAM 4
(1o 2 yaca Ha Kax bl pyGesk)
BoinosiHenne KOHTPOJILHOI paGoThI - 18
IToaroToBka k 3a4ery 18 18
Beero: 168 206

Llenecoobpa3Ho BbINONHEHHE Pa3aesioB CaMOCTOSTEBHOI paboThl B KOMIBIOTEPHOM
kijacce Kadeapbl «ABTOMOOHIINY, Ile Ha KECTKHE AUCKH KOMIbIOTEPOB 3arpy:KeHbl HE0OX01H-

MBIC JUOAKTHYECKHE M dTepHalbl.

6. ®OH/I OHEHOYHBIX CPEJICTB
AL ATTECTALIWAM 11O JUCLUILIMHE

6.1. [lepeuenn oneHOUHbIX cpeaCcTB

I. bannbHo-peTHHrOBas CHCTEMA KOHTPOJIS M OLEHKH aKaleMHUYeCKOil AKTMBHOCTH CTYICHTOB B

KI'V (ans ounoii hopmel 06yuenus).
2. KonTpobHas pabora (ist 3a04HO# hopMbl 06yueHns).
3. OTYETHI CTYICHTOB 10 MPAKTHYECKUM PaboTam.




4. baHk 3a1aHUil K MPAKTHYECKUM 3aHSATHSIM.

5. bank 3anannii k pyGesxHpiM KOHTpossiM Ne 1, Ne 2 (w1 ouHoit hopMbl 06yuenns). KommaekT
TECTOBBIX BOIPOCOB.

6. 3ananus K 3auery (U1 OYHOM U 3a04HOM GOpMBI 00ydeHHUS).

6.2. Cucrema 0a/1/IbHO-PEHTHHIOBO OLIEHKH
pabdoThl CTYIEHTOB M0 JHCHHIJIHHE

Ounasn dopma oOyvenns

Texywmii KOHTPOJL NPOBOAMTCS B BMAE KOHTPOJA, MOCELICHHE JIeKiuii 26a1.x8=16
Oasuios:

- pabota Ha 71abopaTOpPHBIX 3aHATHSX — 10 6 Gan. X6= 36 Gannos (10 6-x GaLIOB 32 OAHO
3aHSATHE).

PyGesxnbie KOHTPO/IH NPOBOASITCS HA 4-M U 8-M NIPAKTHYECKOM 3aHATHH B tdhopme nuch-
MEHHOI'O TECTHPOBAHUSA:

PyGexunpiit konTposs Ne 1 — 10 9 6amios;

Py6e:xupiit konTposs No 2 — 10 9 Gaos.

3ayer — 10 30 Gasios.

Jisi nonycka kK NpOMEXYTOYHOM aTTecTaluy (3a4eTy) CTYACHT J0IKEH HabpaTh He Me-
Hee 50 0asI0B U I0JKEH BBINOIHUTD BCE NPAKTHYECKHE 3aHSATHS.

Jlns monydyeHus 3K3aMEHALMOHHON OLEHKH «aBTOMATHUYECKH» CTYJEHTY HEOOXOANMO
HabpaTh ClIeAYIOLEe MUHUMAILHOE KOJMUYECTBO OAlJIOB:

- 61 nns nony4eHus «aBTOMaTHYECKH) - 3aUTEHO.

[lo cornacoBanmio ¢ mperiojaBarenemM CTYACHTY MOTYT ObITh 106aBIEHbI JOMOHUTEb-
Hbie (OOHYCHBIE) Oa/lylbl 32 aKTHBHOCTb Ha KOHCYJILTALMAX, AKTHBHOE YYacTHE B Hay4yHOH U Me-
TOIHYECKOH paboTe, OPUIHHATBHOCTE MPHHATBIX PELICHHH B XO/€ BbIIOIHEHHS PAKTHUECKHX
padoT, 3a yyacTue B 3HAYMMbIX y4eOHbIX U BHEYYEGHBIX MEPONPUSTHSIX KadeAPbl ¥ BHICTABICHA
34 3a4€eT «aBTOMAaTHYECKH.

B ciysae ecim k mpomexyTouHol arrecraiuu (3auery) CTYIEHTY HabpaBIlero cymmy
meHee 50 06annoB To, HEOOXOAUMO BBIMOJHUTE JOMNOJHUTEIbHbIE 3aJlaHMs, 10 KOHLA MOCIeaHel
(3auerHoOil) Henenu cemectpa. [Ipu 9ToM HeobXoaUMO MpopaboTaTh MaTepuas BceX MpOMyIleH-
HBIX MPaKTHYECKUX paboT.

DopMbl 10MOIHHTENBHBIX 3aaHHH (HA3HAYAKOTCA MPENOaaBATENIEM ):

- CaMOCTOATE/IbHOE U3YYEHHE MaTepuaa MponyleHHOro MPakTHYECKOro 3aHATHS U OT-
BCTbI HA BOMPOCHI TECTOBOTO 3afaHus — 10 2 O0aJIIoB.

[Ipoxosxaenue pybexHOro KOHTposis Gaslibl B 3aBUCHMOCTH OT pybexa.

JIMKBHIALMS aKaIEeMUYECKUX 3a10/DKEHHOCTEH, BO3HUKILHMX H3-3a Pa3sHOCTH B y4eOHBIX
[IJIaHax MpH MEPEBOAC HIIM BOCCTAHOBJIECHHMH, TPOBOANUTCS ITYTEM BBINOIHEHHS AOMOIHUTEIBHBIX
3a7laHui, popma U 00bEM KOTOPBIX OMpEEIsSeTCs MPEnoaaBaTeIeM.

Kpurepnn nepecyera 6anioB B TpaIHLHOHHYIO OLEHKY 10 HTOTAM MPOXOXKICHHS npak-
THKH:

- 60 1 MeHee OAIOB — HEYIOBIETBOPUTEBLHO, HE 3a4TEHO

- 61...73 — y1OBNETBOPHTENILHO, 324TEHO

- 74...90 — xopouio

-91...100 — ornuuno.
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6.3. [Ipouenypa oneHHBanus Pe3y/IbTATOB OCBOCHHS AHCHUILIHHI

PyGesxtble KoHTpoIm npoBoasTes B hopMe BBITIONHEHHS TECTOBOrO 3a/IaHHsl Ha KOMIIb-
IoTepe.

[Tepen nposenennem kaxmoro pyGexHOro KOHTPOJIA MpenojiaBareib npopabaTeiBaeT co
CTYACHTaMH OCHOBHOH MaTepHall COOTBETCTBYIOLIMX PA3/eI0B AMCUHIIMHB B (popme kpatkoit
JIEKLUH-TUCKYCCHH.

BapuanTel TecTOBBIX NMpakTHYecKux 3anaHuil s pyOex)HBIX KOHTpoJIei Nel BbImoHs-
CTC3 C IOMOIIBIO KOMITLIOTEPHON [IPOIrPaMMBl, COCTOST M3 25 BONpocoB. Kaskplii BOITPOC Ol1e-
nusaercs 0,37 Gawia. PyGexubix konTponeit Ne 2 BhinmosHsercs ¢ MOMOUIBIO KOMITBIOTEPHON
MTPOrpaMMBI, COCTOUT U3 13 Bompocos. Kaxbiit Bonpoc onennsaercs 0,7 Gana.

Ha kaxnoe tectupoBatue npu py6esxrom KOHTPOJIC CTYACHTY OTBOAMTCS BpPeMs HE Me-
Hee 30 MUHYT.

Ipenonasatens onennsaer B Gamnax pesyssTaThi TECTHPOBAHMS KaXAOr0 CTYAEHTA I10
KOIIMHUECTBY NPaBUIIbHBIX OTBETOB H 3aHOCUT B BEIOMOCTb yUeTa TeKYLIEH YCrIeBAEMOCTH.

3a4eT MPOBOJMTCS C MOMOLLBIO KOMITBIOTEPHO MpPOrpamMmMbl, TeCT COCTOMT U3 30 Bompo-
coB. Kaxaerit Borpoc ouenuBaercs 1 6anom. Bpewms, oTBosmmoe Ha noarotosky orsera 30 mu-
HYT.

PesynbTaTsl Tekymero KoHTposs ycneBaeMocTH U 3ayerta 3aHOCSTCS MpenojaBaresieM B
3aHCTHYIO BEIOMOCTb, KOTOPAs CAACTCs B OPraHM3alMOHHBIN OT/Ie]l HHCTHTYTA B JCHb 3ayera, a
TAKIKe BICTABJIAIOTCS B 3a4ETHYIO KHHIKKY CTY/IEHTA.

6.4. [Ipumepsi oneHOUHBIX cpencTB NPaKTHYECKHX 3AHATHH, PYOeKHBIX KOHTPO.Ieli
H 3a4eTa

IIpumep TecToBoOro 3a1anus A5t NPAKTHYECKOT0 3aHSITHS
3ananue Nel
IoctponTs BHenIHIOK ckOpoCTHYIO XapaKTepUCTUKY aBUrartens. J1as sToro co3nath
(ynkuuio MomHocTH Pe(w,) 1 MOMeHTa Me(we) Ha KONEHYATOM Bajly JBUraTeisi OT 0bopoToB
KOJIEHYATOr O BaJia (.
I. BBecTr HexonHble qaHHble A5 pacyera:
a=0,68; b=1,38; c=1,06 u KOMMEHTapUH K HUM «— KO3(DDHULHEHTBI;,
Pemax=154 1 KoMMenTapuii «— MakcHManbHas MOLUHOCTB JABHraress, kBr;»,
@p =2600 n KOMMEHTapHii «— 060POTHI KOJEHYATOrO Basla MPH MaKCUMaIbHOH MOIIHOCTH,
1/Muny.
2. 3ajath paHKUPOBAHHYIO MEPEMEHHYIO U @), OHA Oyner HeoOxoxMMa s nocTpoe-
HUS TPauKOB YHKIH, T.€. OHA 3aaeT KOIMYECTBO TOYEK Ha rpaduke (rpaduk cTpouTes Kak
JIOMaHas JIMHKA, YeM MEHbILUE TOYEK, TeM 3TO OObLiIe 3aMeTHO). MuHKuManbHoe 3HaueHue 500
00/MHH, T.e. 5T0O MHHHMAJIbHBIE 0GOPOTHI KOJNEHYATOro Baia, MakcHMAaIbHbLC 000pOTHI JiBHTra-
TCIIA yKasaHel B HCXOAHBIX AaHHbIX. Llar pamkupoBarnoii nepemennoii — 50,
3. @opMyiia 1Sl BBIYHCIICHHS MOLLHOCTH Ha KOJNEHYATOM Bajly B 3aBUCHMOCTH OT 060po-
TOB KOJIEHYAaTOro Baja

2 3
w w w
g = iapite | i de

P=P

€ emax

4. ®opmyna /s BBIYHCIEHUSI MOMEHTA HA KOJICHYATOM BaJly B 3aBUCMMOCTH OT 060pO-
TOB KOJICHYAaTOTO Baja

P
M,=9550-%.
a}e
5. Wcnone3ys cosnannble ¢yHKiuM, ONpEAeTUTh MOUIHOCTh U MOMEHT Ha KOJIEHYAaTOM

Bajly npu oboporax B Munyty 1000, 2000 u 2600.

11



6. [loctpouth rpaduku QyHKIMIA MO OCH X apryMeHT @, 110 NEepBOH OCH y — DYHKLIHS
Pe(@,), no BTOpoi ocu y — dyHkums M,(@,). Ha rpaduxe HaHecTH NUHMH ceTKH. Bce KieTkH
rpaguka J0JKHbl MMETh MOTHEIH pasMep. L{Mdpbl Ha OCAX HOIKHBI HMETh HOPMAIBHOE OTOO-
paxkeHne (He skcrmoHeHuuanbHoe). Illar cerku no ocsm momken GbiTh: Po(w,) — 20, M.(®,) —
100, @, — 500.

[Ipumep TecToBoro 3axanus pyoexHoro kontpos Nel

I. Wms nepemennoii "a" natunnckoro andasura u "a" pycckoro anhasuTa:

- Oy1yT BOCTIpUHHMATBCS OAUHAKOBO;

- 9TO COBEPLIEHHO JIBE Pa3HbIC HMEHA MEPEMEHHBIX;

- TO M Apyroe He MOTYT ObITh MCII0J1b30BAHEI, TIOTOMY YTO 9TO 3ape3ePBUPOBAHHBIX HMe-
Ha MepeMeHHbIE;

- "a" naTuHcKas Ju1s 0003HaYeHMsSI KOHCTaHT, "a" pycckas epeMeHHBbIX.

2. Ims nepemenHoit "s" u "S":

- 3TO OJIMHAKOBBIC HMEHA [TEPEMEHHBIX;;

- TAKUMH OyKBaMH 0003HAYAFOTCS TOJILKO KOHCTAHTHI;

- 9TO 1BA Pa3HbIX HMEHH MEPEMEHHBIX;

- 9TH MMEHa HEeJIb3s MCIOJIb30BATh, 3TO 3apPe3ePBUPOBAHHbIE KOHCTAHTHI.

3. Kaxue nmeHa nepeMeHHbIX MOTYT ObITh HCIOIb30BAHBI:

-1,2,34;

o f1

-F;

- hF;

- Fh;

- 1f.

[Ipumep TecToBOrO 3aaHHA PYOEKHOT0 KOHTPOJIsE Neo2
1. Hro npezacraBaeHo BO BTOPO# cTpoke?

1) f(x):= i cos(x + 5)

2) £(2.5) = 6.597

Puc. 16

- [lepemennoii f(x) npucBoeHo 3HaueHune 6,597;

- [IpucBoeno 3navenue nepemenHoi f(x) 6,597 B Touke 2,5;

- OnpejienieHo 3HauYeHHe nepeMeHHol f Ha unTepBae ot 2,5 10 6,597;
- [IpencraBneno 3nayeHue GYHKUIMU IpU X=2,5.

2. Ilopsiiok MOCTPOEHHE HECKOJIBKUX 3aBHCHMOCTEH Ha OfHOM rpaduke (BTOpoii rpaduk moi-
’K€H MMETh COOCTBEHHYIO OCh OPJAMHAT):

- BBECTH (DYHKLMIO W apryMeHT mepBoro rpaduka; BoiiTH B hopMaTHpoBanue rpaduka; BKIIO-
YMTb BTOPUYHYIO OCb Y; 3alIOJIHUTh BTOPOH MECTO3alO0JHHTENb, COOTBETCBYIOIINI BTOPOIl 3aBU-
CHMOCTH.

- BBECTH (DYHKLHMIO M apryMEHT 1epBoro rpadyka; 3anoJHUTh BTOPOH MECTO3aMOIHHTE b, COOT-
BETCBYIOLIHI BTOPOH 3aBUCHMOCTH.

- BBECTH (DYHKUHUIO M apTyMEHT MepBOro rpaduka; Yepe3 3amnsryio BBECTH GYHKUUIO U apryMeHT
BTOpOro rpadmuka.

3. Topsinok nocTpoenre HECKOIbKUX 3aBHCHMOCTEH Ha OJHOM rpaduke:

- COXpaHUTh nepBblii rpaduk B Gydepe odmena "Konuposars"; BCTaBUTH €ro Bo BTOpoii rpahux
"BeraBuTh".
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- BBECTH 4epes3 3aliTyio (YHKLMIO M apryMEHT 11epBoro rpaduka U BTOporo rpaduka.
- IEPEHECTH "MBIIIKOH" OMH rpauK BO BTOPOIA.
- B COOTBETCTBYIOIIEE MECTO BBECTH 3HAYEHMSI MACCHBA JAHHBIX (YHKUHH M apryMeHTa C ro-

MOIILIO MaTpHIbI.

CrnuHcok BONPOCOB K 3a4eTy
1. Uurepdeiic noabsosarens MathCAD:
® CTPOKa MEHIO, CTPOKA COCTOSIHKSA, MaHEJId HHCTPYMEHTOB, KOHTEKCTHBIE MEHIO, paboyas
00J1acThb, IMAJIOrOBbIE OKHA.
2. Cocras "Menmw'':
® (paiin, npaBka, BUI, BCcTaBKa, pOpMaT, MaTeMaTHKa, CUMBOJIMKA, OKHO, CIIPABKA.
3. CocraB naneau "Maremaruka'':
*  KalbKyIsTOp, rpadMK, MaTPHLA, BBIPAXKEHHUSI, BBIYUCIIEHHUS, FPEUYECKUE CHMBOJIbI, CHMBO-
JIMKa.
4. Uutepdeiic penakrupoBanus popmy.i:
* YyKasaresb MbILIH, KYpCOp BBOJA, TMHUM BBOJA, THHHS BBOAA TEKCTA, MECTO3AMOMHHUTE-
JH.
S. Andasut MathCAD coxep:xut
* JlaTHHCKHE OyKBBI, rpeveckue OykBbl, apabckne LUQpBI, CHCTEMHbIE TTEPEMEHHBIE, Olle-
paTopbl, BCTPOCHHbIE QYHKLNH, CICL3HAKH, OYKBbI KMPHILIULbL.
6. 3ananne paHXKHPOBAHHOI NEepeMeHHOIH:
® WM, Ha4aJbHOE 3HaUYEHHe, KOHEUHOoe 3HaYeHue, cumaon "..".
7. Hopsinok 3aanus GYHKUHH N0JIH30BATEIA:
" UM QYHKLMH(CITMCOK M1apaMeTPOB) ;= BbIPaKEHHUE.
8. Oneparop (: =): JIOKaJIbHOE NIPUCBANBAHHE.
9. Oneparop (=): BbIBO/ 3HAYEHMUS.
14. Beoa maTpuubl.
1S. Tunbi nannbix B MathCAD: yuciia, cTpoku, MACCHBBI.
16. ®opmatel BBoaa uncea B MathCAD: uenoe unco, pecsaTuuHoe YHCI0, YHCIIO C
NOPSAJIKOM, Hay4HbIH Gopmar;
18. Kypcop BBOAA, IHHMH BBOA.
19. Boa tekcra.
23. Tunel MaccHBOB, Henogb3yeMbix B MathCAD: paHkHpoBaHHbIE MEpEMEHHbIE,
BEKTOPBI, MATPHULIBL.
24. OcHoBHOIi opMaT BBIBOAA Pe3yJIbTATOB: IECITUUHBI, Hay4HbIH, HHKCHEPHBIH,
JpOOHBI;
28. JlonycTumble HMeHa MepeMeHHbIX M GyHKuHi: uncia ot 0 10 9, GYKBbI, CHMBOBI
(GeCKOHEUHOCTD, OYEPKUBAHKE, MPOLCHT), HUKHHIA HHJEKC, LITPHX.
32. BoiBoj 3HaYeHHS QYHKIHH.
39. opsinok onpenesieHus GyHKIUHH MOIB30BATETS.
40. Orpanuyensst NPH 32{AHHHK NePEMEHHbIX H QYHKIHIA.
41. Hocrpoenune HeCKOJLKHX 3aBHCHMOCTeH Ha oaHOM rpaduke (B ABYX 0CsiX, B
Tpex ocsix).
43. llopsaok M3MeHeHUs1 AHANIA30HOB oce rpadpuKoB.

6.5. ®oH/I OLEHOYHBIX CPEACTB
Ilonupi#i GaHk 3a/iaHuii 1S TEKyLIEro, PyOeKHbIX KOHTPOJIEH U MPOMEKYTOUHON aTTe-
CTAalUMH MO AUCUMIUIMHE, [10KA3aTEJIH, KPUTEPHH, LIKaJIbl OLCHHBAHWA KOMIETEHIIMH, METOIHYe-
CKHE MaTepHajlbl, ONpPEACAIOLINe MPOLEAYPhl OLICHMBAHHS 00pa3oBaTE/IbHBIX PE3Y/bTATOB,
MPHUBEAEHBI B y4eOHO-METOAMYECKOM KOMIUIEKCE AUCLHTTTHHBIL.
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7. OCHOBHAS U TOINIOJTHUTEJIbHASI YYEBHAS JIUTEPATYPA

7.1. OcnoBHas yyeOHasi IHTEpaTypa

1. Tlerpos A.Il. Yncnenuble METOABI B MHXKEHEPHBIX pacueTax. ABTOMOOHJIECTPOCHHE:
y4ebHoe nocobue. — Kypran : U3n-so Kypranckoro roc. yu-ta, 2015. — 66 ¢. — Hoctyn 3bC
KI'y

2. lbsikoros B. T1. MathCAD 2000 : yue6usiii kypc. — CII6. : ITurep, 2000. — 592 c.

3. Makapos E. I'. Mrkenepuble pacuetsr B MathCAD : yue6usiii kype. — CII6. : [Tutep,
2005. — 448 c.

4. Oukos B. ®@. MathCAD 14 nsst cTyneHTOB, HHKEHEPOB M KOHCTpyKTOpoB. — CII6. :
bXB-Ilerep6ypr, 2007. — 368 c.

5. [Maudepos A. H., Jlonapes A. B., [Tonamapes B. K. TIpumenenne MathCAD B umxe-
HEpHBIX pacuerax : yyebHoe nocodue. CIIGIAVII, — CI16., 2004. — 88 c.

6. Konpaes B. Jl. Uncnennsle MeToabl W mporpaMMmupoBaHue : yueb. nocobue / B.JIL.
Konnaes ; nox pen. npod. JI.T. Farapunoit. — M. : U]l «®OPYM» : UH®PA-M, 2017. — 336
¢. — Hocryn u3 ObC «Znanium.comy, http://znanium.com/bookread2.php?book=672965.

7. Kupbsros JI. B. Camoyunrens Mathcad 11: TTocobue / Kuppsnos J.B. - CI16:5XB-
[TerepOypr, 2014. - 535 ¢ - Joctyn 13 9bC «Znanium.comy,
http://znanium.com/bookread2.php?book=940300.

8. Tpowmna I'. B. PeweHue 3a1a4 BBIMHMCAMTENLHON MATEMATHKH ¢ MCHOIb30BAHUEM
A3blka nporpaMmupoBatus nakera MathCad/Tpowmnal .B. - Hosocu6.: HI'TY, 2009. - 86 c. -
Hocryn n3 9BC «Znanium.comy, http://znanium.com/bookread2.php?book=546391.

7.2. lono/iHHTe/IbHASL y4eGHAs JIHTEPATypa

I. I'pumikesny A. Y. Astomo6umu: Teopus : YueGuuk mwis By30B. — Munck : Bbicur. wik.,
1986. — 208 c.

2. Knposiros /I. B. Camoyuntens MathCAD 12. — CII6. : BXB-ITetep6ypr, 2004. — 576 c.

3. Kupbsuos JI. B. MathCAD 13. — CII6. : BXB-ITerep6ypr, 2006. — 608 c.

4. Kpasen B. H., Cenudonos B. B. Teopusi aBroMmo6uiist : yue6uuk amst By3os. — M. : 000
«'punnaiit+», 2011, — 884 c.

5. Mokposa H. B., Cypkosa JI. E. OcHOBBI 4HC/IEHHBIX METO0B : yueOHOE mocobue noj
pexn. B. M. Bonoauna ; ®enepanbHoe areHTCTBO 10 00pazoBaHuio ; MOCK. FOC. yH—T. HHIK. 9KO-
Joruun. — M. : MI'VUD3, 2006. - 90 c.

6. Cemenenko M. I'. Maremaruueckoe monennposanve B MathCAD. — M. : AnbTekc-A,
2003. - 208 c.

7. Mannues B. B. Uncnennble Metosibl. JIOCTOBEPHOE M TOYHOE YHCIICHHOE PelIeHHE aug-
epenit.n anre6p.ypasuennit B CAE-cucremax CAIIP: Yu.noc. / Manuues B.b., [naskosa B.B.,
Kysbmuna U.A. - M.: HUL] MHOPA-M, 2016. - 152 c. - loctyn u3 DBC «Znanium.comy,
http://znanium.com/bookread2.php?book=423817.

7.3 UnTepHeTr-pecypenl
1. http://old.exponenta.ru/educat/links/l mcd.asp.
2. http://foist.esy.es/Mathcad%20Users%20Guide.pdf.
3. http://detc.Is.urfu.ru/Assets/aMATHO002 1/11.htm.
4. http://www.volgau.com/Portals/0/common/13/130315/method mathcad.pdf.
5. http://electricity.zp.ua/Mathcad.php.
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8. YYHUEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHOM PABOTBI OBYYAIOIIUXCS
|. MeToanueckye peKOMEH/IAlMN K BBIIIOJHEHUIO Ta00paTOPHbIX M MPAKTUYECKMX paboT
JUIS CTY/IeHTOB criennansHocT 190109.65, 190100.65:
- [Terpos A.I1. OCHOBBI YHCIIEHHBIX METOOB B HHIKEHEPHbIX pacuerax. Meroanueckue
yKa3aHHs K BBINOJHEHUIO J1ab0paTOpHbIX paboT no AucUMIUINHE «HUCICHHBIE METOIbI B MHIKE-
HepHbIX pacueTtax». Kypran: KI'Y, 2015. - 16 c.

MeTtoauueckue peKOMEHIALUNH K BBIMOJHEHUIO KOHTPOJIbHOH paboTel /Ul CTYAEHTOB 3a-
OuHOM (hOpMBI 00YUEHHS.

CTyIeHTbl JOJDKHBI, HCTIOJIB3Ysl HCXO/AHbIE JaHHbIE, TOArOTOBUTHL MPOrpamMmy Juls pacye-
Ta MMOCTABJIEHHOM 3a1a4u. 3a4eT KOHTPOJIbHOH paboThl OyleT NPOBOAMTECS MPENOAABATENEM I10
pe3yJibTaTaM COOTBETCTBUS MPEICTaBICHHOIO PacyeTa U C YYETOM aKTMBHOCTH CTYIEHTa Ha
MPAaKTHYECKHX 3aHATHSX 110 COOTBETCTBYIOIEH TEME.

9. HHOOPMAIIMOHHBIE TEXHOJIOI'MH,
INPOI'PAMMHOE OBECIIEYHEHHE
U UHO®OPMALIMOHHBIE CIIPABOYHBIE CUCTEMbI

[Ipy yTeHHH NEKUMH MCHOB3YIOTCS OHJNAWH JAEMOHCTPALus MCII0JIb30BaHMs MPOrpamMm-
Horo npoaykra «MathCAD» nns npejcraBinenust uutepdeiica, IpueMoB H METONOB COCTaBJIE-
HHS POTPaMM U UX PeAaKTUPOBAHUS.

MunumanbHble TpeOOBAHMS K ONMEPALMOHHON CUCTEME M MPOrpaMMHOMY OOECIEYEHHUIO
KOMIBIOTEpPA, MCIOJIb3YEMOro Mpu Mokase ciaiinobix mnpesdeHtauui: Windows 7, MathCAD
Bepcus 19.

10. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JTACHUILINHBI

KoMIbioTepHBIN Kiacce, JIEKLHOHHAs ayAMTOpUsi, 00OpYAOBaHHAs MYJIbTUMEIMHHBIMH
CpeACTBaMU (MepEeHOCHOH MEePCOHANBHbIA KOMIBIOTED, MYJbTUMEIUHHBIA MPOEKTOP, MYJIbTH-
MEJIMMHBIN 3KpaH).

11. JIsist cTyA€HTOB, 00y4AIOIIMXCS € HCII0/b30BAHNEM JIMCTAHIHOHHBIX 00pa-
30BaTe/IbHbIX TEXHOJIOIrHI

[IpH UCTONIB30BAHKUH IEKTPOHHOTO 00Y4EHMs U JHCTaHIMOHHBIX 00pa3oBa-
tenbHbIx TexHosorui (manee 30 u JIOT) 3aHATHS OJIHOCTBIO MJIM YaCTHYHO IPO-
BOJATCSA B pexume oHlaiH. OObeM IHUCLHMIIIMHBI U Paclpe/ieJICHHE HArpy3Ku Mo
BHjiaM paboT cooTBeTcTBYET 1. 4.1. Pacnpenenenue 0amioB COOTBETCTBYET 1. 6.2,
A100 MOKET ObITh M3MEHEHO B COOTBETCTBHH C peuieHreM Kadeapsl, B ciiydae rne-
pexona Ha D0 u JIOT B mpouecce oOyuenus. Pemenue xadeapbl 06 UCHOJIb3Ye-
MBIX TE€XHOJIOTHAX M CHCTEME OLIECHMBAHHUS JOCTHKEHUN O0ydaroMXCs NMPHHUMa-
€TCsl C Y4ETOM MHEHHMS BEAYLIEro IpernojiaBaTesis U J0BOJAUTCS 10 CBeIeHHs 00y-
4aroUIMXCs
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[MTPUJIOXEHHUE 1

AHHOTauus K paboyeil nporpaMMe AMCIUIITHHbI

«IUDPOBBIE TEXHOJIOI'MU B [IPO®ECCUOHAJIBHON
JIESITEJILHOCTU»

00pa30BaTeIbHON POTPaMMbI BBICIIET0 00pa30BaHuUs —
MIPOTPaMMbl CIICLIAAIUTETa

23.05.01 — HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPe/ICTBA

Crneunamu3anus Nel
ABTOMOOH/IM ¥ TPAKTOPBI

TpynoemkocTs aucuuminasl: 6 3E (216 akaneMuueckux vaca)

Cemectp: 7 (ounas popma oOyuenus), 9 (3aounas Gpopma o0yueHus:)

dopma MPOMEKYTOUHOM arTecTauuu: ovHas Qopma oOyueHust 3ayer, 3a04Has
dbopma 00yueHus 3ayer.

CopepikaHHue AUCLUIIINHBI
Beenenne. TeopeTHuecKre OCHOBBI YMCIECHHBIX METOA0B pewenus. Murep-
(beiic monp3oBaTess BBOA M BBIBOJ AAHHBLIX. PellleHHE HENMHEHHBIX YpaBHCHHH.
' TpaHcueHeHTHbIe 1 anreOpandeckne ypaBHeHHUs. PelieHne cucTeM HEeTHHCHHBIX
ypaBHeHuii. Mnrerpuposanue. Vuteprnonsauns u perpeccust. Onrumusanus. Pe-
IeHUe 0OBIKHOBEHHBIX MH((epeHIIMaNbHBIX YPABHEHHH U CHCTEM.

16



