[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

PHO: Manakwsesa Hatanos WKQIISYRCTEPCTBD TPAHCIIOPTA POCCHICKOM ®EIEPALIMH

[lomxHocTb: anpekTop Gunnana

fara noanucanns: 23. [PEZIBPATFBHOE ATEHTCTBO KEJIE3HO/JIOPOXKHOI'O TPAHCIIOPTA

YHMKaNbHbIA N rpaMMHbm K/H0Y:
94732¢3d953a %5& clslf%ld g ggggmmfgnno BIOJUKETHOE OBPAZOBATEIBHOE YYPERIEHHE BBICIIETO OBPA3OBAHMA

CTBEHHBIA YHUBEPCUTET NYTEN COOBIIEHUS
(CamI'VIIC)

®uanan CamI'VIIC B r. Huxuem Hosropoae

PACCMOTPEHA YTBEPTKE:A!O
Ha 3ace/laHuK Y4eHoro copeta uamana  #.0. AMpeKTOpa duinana
CamI'VIIC B r. Huxuem Hosropose L ® \

-

nporokos ot 23 mons 2020 r. Ne | e _m HQ}B. [TimenncHoB

09 miona 2020 1. i

IIporpamma y4yeOHO#H NpPaKTHKH

Tun npakTHKK: 03HAKOMHUTENBHAS MPAKTHKA

Cneunansiocts 23.05.05 Cucremsl obecrneueHus IBHKEHUS 103108

Crnenmanusauus « nexTpocHabkKeHHe Kele3HbIX A0por»

®opma obyuenus: 3aouHas

Huxunit Hosropoa 2020



JIECT aKTyAIR3ANAA NPAKTHKH
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1. Bua npakTuku, cnocod u popma (popMbl) ee MpoBeIeHUs!

Bun npaktuku: yueOHasi mpakTUKa,
Tunel NpakKTUKU: 03HAKOMUTEIIbHAS

Crnioco6 npoBefieHUs! IPAKTUKU — CTallMOHApHAas U (WJIK) BbIE3THAS.
1. eab npoBeaeHHus MPAKTUKH:

2.1. 3axpemnjieHHE U pacIIMPEeHUE TEOPETUUECKUX 3HAHUI 00ydJaroIuXxcs Ha
oobekTax OAO «PX».

2.2. TloaroToBKa K M3y4YE€HHUIO MPO(PECCHOHATBHBIX AUCHUILIAH U JUCIH-
IUIMH CIIEUMAaIu3alMii, a TakKe MOJArOTOBKA K IUIAHWUPOBAHUIO M IPOBEACHHIO
Hay4HO-UCCJEI0BATEIBCKUX PaboT.

2.3. IlonydyeHre MepBUYHBIX HaBBIKOB 110 paboyeil mpodeccuu.

2.4. 3yueHune Npou3BOJCTBEHHBIX YUYaCTKOB MPEANPUATHS (C TOUKH 3pEHUS
UX CTPYKTYpPBI, TEXHOJOTMYECKOIO OCHAIEHHUS, OPraHU3alud U SKOHOMHUKH IpPO-
U3BOJICTBA, IEPCIIEKTUB Pa3BUTHS);

2.5 I1pu npuOBITUN HA MPAKTHKY, CTYIAEHT JOJKEH B IIEPBYIO OUYepeb OBJIa-
JeTh OOIIMMHU BOIPOCAMH IKCILTyaTalluH JKEJIE3HBIX JT0POT:

3a7au MPAKTUKU:

- 03HAKOMUTCSI CO CTPYKTYpOM M Ha3HAYeHHEM MNpPEINpHUSITHIA 3HEprocHad-
KEHUS;

- 03HAKOMUTCS C 00S3aHHOCTAMH paOOTHUKOB IPEANPUSATHUS;

- U3y4YUTh MpaBUJIAa HAXOXKJEHUSA U TMOBEICHUSA pabOT BOJIM3M KEJIE3HOI0-
POXKHBIX JIMHUH;

- MpaBUJIaMU O€30MaCHOCTH MpHU paboTax HA JTUHUU;

Oco0oe BHMMaHHE MPHU MPOXOKIACHUU MPAKTUKUA AOJKHO OBITH OOpaIlEHO
Ha M3Y4YEHUE MEepPeAOBbIX METOJOB OpPraHU3alMd OCHOBHBIX M MOJATOTOBHUTEIbHBIX
paboT, MEeXaHU3alMd U aBTOMAaTH3allMd MPOU3BOACTBEHHBIX MPOLIECCOB, a TAKXKE
BOMPOCOB TEXHUKHU 0€30MaCHOCTHU, IPOTHUBOMOKAPHON TEXHUKHU U SKOJIOTHH.



3. TpeﬁoBaHI/Iﬂ K YPOBHIO OCBOCHUSA TNCHHUIIJIHMHBI

Komnerenmuu, hpopmupyemsie B
MpoIIeCcCe U3YUCHUSI TUCIUILIUHBI

HJ'IaHI/IpyeMBIe PE3YIbTATBI OCBOCHUSA JUCHUIIINHBI

OIIK-2 CriocobeH mpUMEHSTh MPH PEIICHUH TPO(ECCUOHATBHBIX 3371a4 OCHOBHBIC METO/IbI, CITO-

COOBI M CpPEJICTBA MOTYYCHHSI, XPaHEHUS U 1iepepaboTKu nH(POpPMAIIUU, B TOM YHCIIE C UCIIOIb30Ba-

HHUEM COBPEMCHHBIX I/IH(l)OpMaLII/IOHHBIX TEXHOJIOTHI B IMporpaMMHOI0 obecrieyeHus

OIIK-2.1. ITpuMeHsieT OCHOBHBIE Me-
TOJIBI MIPECTABIICHUS U AJITOPUTMBI

00pabOTKM  JAHHBIX, HCIOJIB3YyeT
nudpoBbIle TEXHOJOTUH IS pellie-
HUS PO ECCHOHATBHBIX 3a/1a4

3HaTh:- COBpPCMCHHEIC I/IH(i)OpMaHI/IOHHBIe TE€XHOJIOTHHN H
IIporpaMMHBIE CPEACTBA, B TOM YHUCJIEC OTCYCCTBCHHOI'O IIPO-
HU3BOACTBA, IIpU PCIICHUHU 3alad HpO(bCCCHOHaHBHOﬁ ACs-
TCIBHOCTHU-

OCHOBHBIC MCTOJAbI IIPCACTABIICHUSA U AJIT'OPHUTMBbI 06pa60T—
KM JAaHHBIX

- uu(poBbIe TEXHOIOTUHU I PelIeHus] TPO(HEeCCUOHATBLHBIX
3aJa4 B 00JIaCTH CTPOUTEIHCTBA JKEJIE3HBIX I0POT, MOCTOB U
TPAHCIIOPTHBIX TOHHENEH U UX 00CITYKUBaHUS

YMmers:
- BBIOMpaTh COBpEeMEHHBIE NHPOPMAIIMOHHBIE TEXHOIOTUU U
MpOrpaMMHBIE CPEJICTBA, B TOM YHCIIE OTE€UECTBEHHOTO MPO-
M3BO/JICTBA, IPU PEUICHUH 3a/1a4 MPOPECCUOHANBHOM /1es-
TENHHOCTHU
- IPUMEHSTH OCHOBHBIC METOJIBI TIPEICTABICHHS U AITOPUT-
MBI 00pabOTKH JaHHBIX
- IPUMEHSTH NP pelIeHNH MpodeccroHaNbHBIX 3aa4 OC-
HOBHBIE METO/IbI, CIOCOOBI M CPE/ICTBA MOJyUEHUsI, XpaHe-
HUS U
nepepaboTku nH(GOpMaIIMU B 00JaCTH CTPOUTENBCTBA XKe-
JIE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEICH U UX

00CTy:KNBAHN S

Baaners:

- COBPEMEHHBIMHU HH(POPMAITHOHHBIMHU TEXHOJOTHUIMHU U
MIPOTPaMMHBIMH CPEJICTBAMH, B TOM YHCIIE OTEYCCTBCHHOTO
MIPOU3BO/JICTBA, PU PEIICHUH 3a/1a4 MPOPECCUOHATBHOM Jie-
ATEITHLHOCTU

- OCHOBHBIMHU METOJAaMH MPEACTABICHUS U aJTOPUTMaMHU
00paboTKU JaHHBIX

- HaBBIKaMU 110 HH(GOPMAITMOHHOMY OOCITY>KHBAHHIO U 00pa-
00TKEe JaHHBIX B 00JIACTH MPOU3BOICTBEHHOM J1€ATEIBHOCTH
B

00J1aCTH CTPOUTEJILCTBA KeJIe3HbIX JI0POr, MOCTOB M




TPAHCIOPTHBIX TOHHEJIEH U UX 00CTY;KNBAHUSA

4. MecTO TUCHHUILINHBI B CTPYKTYpe
o0pa3zoBaTeIbHOM MPOrPaMMBbl

VYyebHas mpakThka oTHOCUTCA K 010Ky briok 2. IlpakTuku, B TOM 4wucIie
yueOHasi 03HAKOMHTEJIbHAsI MPAKTHUKA SIBJIIETCA 00513aTeIbHOMN JIJIs1 U3Y4YEeHUSI.

Kon HaunMeHnoBanue JUCIUIIINHEI Konasr popmupyeMbrx
THACIUTLINHEL KOMIIETEHIINH, HHINKA-
TOPOB
OcBauBaemasi TUCHUILJIMHA
B2.B.01(Y) VYueOHast MpaKkTHKa, O3HAKOMHUTEIbHAS IIPaK- OIIK-2(OIIK-2.1.)
THKA.
[TpenmecTBYONMHE TUCIUTITNHBI
JIMCIUILIMHBI, 0CBaMBaeMble MAPAJLIeJIbHO
b1.0.17 DJIEKTPOTEXHUYECKOE MaTEPUATIOBEICHUE OIIK-2(OlK-2.1.)
IMocaenywume THCHUTIMHBI
52.0.02(11) [Ipon3BoaCTBEHHAS MPAKTHKA, TEXHOJIOTNYE- OIIK-2(OIIK-2.1.)
CKas ITPaKTHKa
b1.0.35 OCHOBBI TEXHUYECKON JUAarHOCTUKU OIIK-2(OIK-2.1)
51.0.37 DIEeKTpOMarHuTHasi COBMECTUMOCTh U CpeJi- OIIK-2(OIIK-2.1.)
o CTBA 3alUTHI
®T/1.04 TexHUKA BHICOKMX HATPSKEHUN OIIK-2(O1IK-2.1.)

b3.01

BeinonHenue 1 3ammra BBITYCKHOM KBanugu-
KallMOHHOW paboThI

OINIK-2(OIK-2.1.)

5.00beM NpPON3BOACTBEHHON NPAKTHKHA B 3a4eTHBIX eUHUIIAX
€ YKa3aHMeM KOJHYeCTBA YaCOB, BblAe/IsIeMbIX
HA CAMOCTOSITEJIbHYIO padoTy 00y4aroumuxcst

Buna yue6Hoit paboThl Bcero yacos Kypcsi
no yueOHOMY 2
IaHy
OO01mmas Tpy10eMKOCTh JTUCIIATIIHHBL:
- 4acoB 108 108
- 3a4EeTHBIX €IUHUII 3 3
KonTakTHasi padora ody4yarommuxcsi ¢ mpemnojaaBarteyieM (Bce- 0,5 0,5

ro), 4acos

u3z Hee ay()umoprle 3aHAMuUA, 6ceco

B T.4. JICKIIUH

IMPAKTUYCCKUC 3aHATUA




nabopaTopHbIE pabOTHI

KA 0,5 0,5
K3
CamocrosiTesibHasi padoTa 107,5 107,5
Bupl npoMexxyTo4yHOTO KOHTPOJIS 3a0 3a0

Texymuii KOHTPOJb (BUI, KOJIUYECTBO)

6. Conepxxanue NpaKTHKH

6.1.Coaep:kaHue NPAKTUKHN, CTPYKTYPUPOBAHHOE 110 3TANaM

DTanbl IPakKTUKU | Buael 1€SITENBHOCTH CTY ICH- 4achkl @opMmBbI TEKYIIIE-
TOB B XOJI€ TPAKTUKHU ro KOHTPOJIS U
IIPOMEKYTOUYHOU
aTTeCTaln
Oran | IlogrotoBu- | 1. @OopMUpPOBAHUE WHIWBHU- 0,5 Anamusz  couep-
TEJbHBIN OyaJIbHBIX 3aJlaHUM 0 MpaK- *KaHust 1 0popm-
THUKE; JIEHUs OTYETa MO
2. Os3HakomuTEenbHAs  JIEK- MpaKkTHKE, Mare-
1S, THCTPYKTAX IO TEXHUKE pUaIoB U JOKY-
0€30macHOCTH U OXpaHe TPY- MEHTOB [JIsl OT-
J1a; 3HAKOMCTBO CO CTPYKTY- yéTa Mo MpaKTH-
pOM, YUPEIUTEIBbHBIMU JIOKY- ke. 3auér ¢
MEHTaMu 1exa (y4yacTka); OLICHKOM (BKJIIO-
u3yyeHue (QyHKIMOHATBHBIX yas 3aluTy OT-
00sI3aHHOCTEN  COTPYAHUKOB yéTa 1Mo MpaKTH-
nojApas3feicHus, B KOTOPOM Ke).
MPOXOUT MPAKTHKA.
Oran 2 OCHOBHOU Benenne JTHEBHUKA 91,5
MPAKTHKHU.

O3HaKOMIJIEHHE CO CTpPYKTY-
PO ¥ Ha3HAYCHUEM IPEANPU-
STUI SHEPTOCHAOKEHUS;
O3HAKOMJIEHHE C O0O0s3aHHO-
CTSIMU PAOOTHUKOB TPEIIPH-
STHS,

U3YYCHUE TPABWJI HaXOXKIe-
HUS U TIOBEJICHUS paboT BOJIU-
31 KEJIE3HOAOPOKHBIX JTUHUM.
3HaKOMCTBO C  MpaBHIIaMU
YCTPOMCTBA W TEXHOJOTHUYe-
CKOM JKCIUTyaTallud KOHTAaKT-

Ananusz  coxep-
XKaHUA U 0POpM-
JIEHUs OT4Y€Ta I10
MpaKTUKE, Mare-
pUAIOB U JOKY-
MEHTOB ISl OT-
yéra No MpPaKTHU-
Ke. 3a4€T C OLEH-
KO (BKIIFOUAs
3alUTy  OT4Y€ETA
10 MPAKTHKE).




HOl cetn. OpraHuzauus pa-
O0TBI MO  JKCIUTyaTaluu
YCTPOMCTB  DIJIEKTPOCHAOXKE-
HUS B TOAPA3JCICHUAX JIH-
CTaHIIMHM DJIEKTPOCHAOKEHUSI.
O06paboTka U aHanu3 coOpaH-
HBIX JIaHHBIX, BBITOJIHEHUE
MIPOU3BOICTBEHHBIX 3aja-
HUU; BBITIOJIHCHUE  WH/IWBU-
AyajdbHOTO 3aJaHus MO TpaK-
THKE.

Oran 3 3akmouun- | [lonBeneHne WUTOroB MpaKTH- 15 Anamusz  coxep-
TEJIbHBIN Ki; OQOpMIIEHHE OTYeTa O XKaHUA U 0POpM-
MPOXOXKICHUN TPAKTUKH; 3a- JIeHUs OT4ETa MO
4ET ¢ OLICHKOM. MpaKTUKE, MarTe-
pUaIoB U JOKY-
MEHTOB [JIsl OT-
yéra Mo IPaKTH-
Ke. 3a4€T C OLEH-
KOM (BKIIFOUAS
3alUTy  OT4YETA
10 MPAKTHUKE).
KA 0,5
K3
KonTpo:s
Uroro 108

7. Opranu3anms 1 pyKOBO/JCTBO IPAKTHKOM
7. Opranusanus 4 pPyKOBOJACTBO NIPAKTUKOH

[IpakTrka mpoBoAUTCS B TPO(PHIBHBIX OpraHu3aiusix orpaciu. Kpome toro,
MIPOU3BOJCTBEHHYIO0 NPAKTUKY CTYJICHThl MOTYT IPOXOJHWTh HA MPEAINPHUITHAX, B

OpraHM3alMsIX MO MECTY CBOEH paboThlI.

OOyuaromyecss MOTYT MPOXOAUTH MPaK-

TUKY TI0O MECTY TPYJOBOM JIEATEIHHOCTH B CIy4asx, €clii nmpodeccruoHanbHas esi-
TEJIBHOCTh, OCYIIECTBIIsIeMasi UMH, COOTBETCTBYET TPEOOBAaHMSIM K COACPIKAHHIO
npakTuku. CooTBeTCTBHE MPOGECCHOHATIHHON NeATEeIHbHOCTH TPeOOBaHUSIM K CO-
JCpKaHUIO TPAKTHK YCTaHABIMBaeTCA Kadeapod MO BBIMHCKAM W3 TPYIOBBIX
KHIDKEK WM CITPABOK ¢ MECTa pabOThI CTY/ICHTOB.

Jlns pyKOBOJCTBAa MPAKTUKON HAa3HAYaeTCs PYKOBOAHUTEIb IMPAKTHKH W3
qrclia npernojaasareneil kageapbl W pyKOBOJAWUTENb MPAKTUKU U3 YHCla paOOTHH-
KOB MPO(UIBLHON OpraHU3aIiu.

PykoBoauTenb NMpakTUKH U3 YUCNa MpernojaBaTeneid kapeapbl COCTaBISET




pabounii rpaduk (TUiaH) TpOBEACHUS MPAKTUKH; pa3padaThiBaeT WHIANBUAYAIbHbBIC
3aaHus i1 00ydYaroIIMXCsl; OCYIIECTBISIET KOHTPOJb 3a COOMIOJEHHEM CPOKOB
IPOBEJICHUSI MPAKTUKUA U COOTBETCTBUEM €€ COJIep>KaHUsl TpeOOBaHUSM, YCTAHOB-
JIEHHBIM 00pa30BaTENbHON MPOrpaMMOil; OKa3bIBAET METOIMYECKYIO TTOMOIIb 00Y-
YalOUMMCS TPY BBITIOJIHEHUH UMY WHIUBUYAIbHBIX 33JJaHUM; OLIEHUBAET PE3Yib-
TaThl MIPOXOKICHUSI MPAKTUKU O0YUYaIOIUMHUCS 110 UTOraM 3alluThl OTYETa U clla-
YM 3a4eTa C OLEHKOM.

PykoBoauTenb NMpakTHKW U3 yuciia pabOTHUKOB NMPOGUIBLHON OpraHU3aluu
COTJIaCOBBIBACT MHJIMBHUAYAIbHBIC 3a/IaHUsI, COACPKAHUE U TUIAHUPYEMbIE PE3YIIb-
TaThl MPAKTUKW; MPEAOCTABIIAET padouume MecTta 00ydaromuMmcs; 00ecrneyrBaeT
0e30macHbIe YCIOBHS MPOXOXKACHUS NPAKTUKH OO0YYarolIMMCs, OTBEYAIOIIUE Ca-
HUTapHBIM NPABWJIAM U TPEOOBAHUAM OXPaHbI TPYJa; MPOBOAUT UHCTPYKTAXK 00Y-
YaloLUXCs M0 03HAKOMIICHUIO ¢ TPEOOBaHUSMU OXPaHbl TPY/la, TEXHUKHU Oe30mac-
HOCTH, TIO’KapHON 0€30IacHOCTH, a TaKK€ MpPaBHJIAMH BHYTPEHHETO TPYIOBOTO
pacnopska.

Cpoku npoBeieHNs NMPAaKTUKK YCTAHABIIMBAIOTCS KaJICHJAPHBIM Y4eOHbIM Tpadu-
KOM Ha TEKYIIHH y4eOHBIN TO/I.

B nensx obecrieyeHus] OpraHu3aluyd CaMOCTOSITENbHON pabOThI CTYICHTA B
nepuoj MpakTUKU Kadeapa MpOBOAUT OpPraHM3allMOHHOE cOOpaHHe, Ha KOTOPOM
JAI0TCA YCTAHOBKHM, MHCTPYKLMU U Pa3bICHEHHUS 110 MMPOXOXKIACHUIO NpakTuku. Ha
cOOpaHUU CTYJEHTHI MOJY4alOT MpOorpaMMy NPakTUKA M UHIUBUAYaJIbHOE 3a]a-
Hue. [To npuOkITHU B MPOGUIIBHYIO OpraHU3aIui0 ¢ 00y4arOUUMHUCS TTPOBOJIUTCS
MHCTPYKTaX MO O3HAKOMJICHUIO C TpeOOBAaHUSAMM OXpaHbl TPyAa, TEXHUKH Oe€3-
OMAaCHOCTH, MOKapHON 0€30MaCHOCTH, a TAKXKE NMPAaBUJIAMU BHYTPEHHETO TPY10BO-
ro pacnopsjka (B ciiydae NpoBEACHUS MPAKTUKU B MPOPUIBLHON OpraHU3aum).

CryzeHT B epuo/ BHIMOIHEHUS IPAKTUKH:

- TI0JIy4aeT OT PYKOBOAMTENsI(EW) yKa3aHWs, PEKOMEHJALUU U Pa3bsCHEHUS IO
BCEM BO3HHUKAIOIIMM BOIPOCAM;

- paboTaeT HaJ TEMOM CaMOCTOSITEIbHO Ha OCHOBE TIIyOOKOTO M3y4YeHUSs JHUTEpa-
TYpbI U IPYTUX UCTOYHUKOB;

- CaMOCTOSITENIHHO TIIAHUPYET €KETHEBHBIN 00hEM padoT;

- CaMOCTOSITEJIBHO 3aHUMAETCs MPOSKTUPOBAHUEM, Pa3pabOTKONW U MPOrpaMMHUpO-
BaHUEM QJITOPUTMOB, YUaCTBYET B pabOTe KPYTJIOro CTOJIa U OTYUTHIBAETCSA HA HEM
O MMPOMEXKYTOUHBIX pe3yJbTaTax CBOEH pabOTHI.

8. ®opMBbI 0TYETHOCTH 1O MPAKTUKH
[To oKkOHYaHUM TPAKTUKU KAXIbIK 0OyYaromMCsS MPEACTaBISIET PYKOBO-
JUTENIO MPAaKTUKKA OTYET O MPOJIeNIaHHOM paboTe, KOTOPhINA OTpakaeT ATambl BbI-
MOJIHEHUS UHAUBUAYAJIBLHOTO 3aJ]aHUsl U OMKUCHIBAET OCHOBHBIE pE3yJIbTaThl pado-
THI.



['0TOBBIN OTYET KaXKABIA CTYAECHT IPEABSABISACT 10 3aBEPIICHUIO ITPAKTUKU
PYKOBOJIUTEIIO MPAKTHUKHU.

[Tpumepnbiii 06beM oTueTa 20-25 cTpaHUIl MAIIMHOMUCHOTO TEKCTA, HE CUU-
Tas npuwioxeHuit. Otaer opopmiigercs Ha auctax opmara A4(210%297), nomxeH
ObITh HAOpaH Ha KOMIbIOTEpE, UCTIoNb3ys WpudT THna TimesNewRoman, paszmep
mpudTa — 14, MexxcTpounslit uaTEpBai — 1,5 ctpoku. [llupunHa moneit (mapaMeTpsl
CTpaHUIIbI): CBEPXY - 2 CM, CHHU3Y — 2CM, clieBa — 3 ¢M, crpaBa — 1,5 cm.

Marepuran AOJKEH M3JIaratbCsi B COOTBETCTBHM C HA3BAaHHEM W LIEJIEBOM
YCTaHOBKOM paboThl, C MUGPOBBIM MATEPUATIOM, JJOTUYECKH CTPOMHO, MOCIEAOBA-
TEIbHO, BBIBOJIbI JOJDKHBI OBITH apryMeHTHUpoBaHbl. K oTueTy HEoOX0auMo Mpu-
JIOKUTh OMONMHOrpaPUUECKUil CIUCOK.

OT4eT 1Mo NPaKTUKE JOJKEH UMETh CTPYKTYPY:

- TutynpHBIN TUCT;

- Conepxanue;

- OCHOBHYIO 4acCTh

- 3aKJIr0YeHne

- CIIMCOK MCIIOJIB30BAaHHBIX HCTOYHUKOB

- [Ipunoxxenus B mociieJoBaTeaIbHOCTH, 0003HAYEHHOM B TEKCTE OTUETA.

TexkcT oTueta pa3OuBaeTcss Ha pas3lieibl U MOJpa3Aeiibl, KOTOPbIE TOJIKHBI
UMETH MOPSIKOBBIE HOMEPA.

Howmep ctpanuiibl npocrapisieTcst apabckumu 1iudpamMu B TpaBOM BEPXHEM
yriy 0e3 TO4YkM B KOHIE. Ha TUTYJIbHOM JHCTE HOMEp CTPaHUILbl HE CTaBUTCS, HO
OH BKJIIOYAeTCs B 0011yt0 Hymepanuio. «CoepkaHue» He HyMEPYEeTCS.

[To pe3ynbTatam MpakTUKU OOYyYaIOIMIUICs MPEICTABISET PYKOBOJUTEIIO OT
Kaeapbl OTYETHYIO JOKYMEHTALMIO (3alOJHEHHYIO aTTECTAMOHHYIO KHIXKKY
MPOU3BOACTBEHHOT0 OOYYEHMS] M OTYET MO MPaKTUKE) U MPOXOAMUT MPOLEAYPY
MIPOMEKYTOUHOM aTTecTanuu B popme auddepeHunpoBaHHOTO 3a4eTa B BUJIE 3a-
IIIATHI OTYETA C OLIEHKOU

DOoH/1 OLICHOYHBIX CPECTB
CocraB ¢oH1a OLIEHOYHBIX CPEACTB

Byt oieHOYHBIX CpeCTB ‘ KomnuecTBo
Texkymuii KOHTPOJIb
OTyeT o NpaKkTUKe 1
IIpoMeKyTOYHBII KOHTPOJIb
3a4er ¢ OLICHKOM 1

7.2. IlepevyeHb y4eOHO-METOAUYECKOT0 O0ecTedeHUs JJIsi CAMOCTOS-
TeJIbHOUH PadoThl CTYJEHTOB € YKA3aHMEM MeCTAa UX HAXOKIEHUS:




dopMa WHAUMBUIYATBHOM NPOrpaMMbl MPOXOXKIECHUS YYEOHOW MNPAKTUKU
npuseneHa B [Ipunoxenun 1. @opma oTyéTa 0 NPOXOKACHUH YyY€OHON MPAKTHUKU
npusejieHa B [Ipunoxenun 2.

[Tpu odopmienun oruéra, 0ocob0e BHUMAaHUE OOpPATUTh HA CIEAYIOLIUE BO-
IPOCHI, KOTOPBIE JOJKHBI ObITh OTPaXKEHBI B aHAJIN3E:

- IIOJIHOE Ha3BaHUE OpraHU3aLlNY;

- OCHOBHBIC HAIIPABJICHUS IEATEIbHOCTH IPEAITPUATHSA;

- OIMCaHME MPOJIEIAHHON CTYIEHTOM padoThI;

- IPOBEJICHUE OLICHKH OCHOBHBIX IIOKa3aTeIeH ACATEIbHOCTH IPEAIPUATHUS;

- BBIIIOJTHEHHE UHAUBUAYAIbHBIX 3a1aHUM;

- UHTEPIIPETALUS ITOJYYEHHBIX PE3YIIBTATOB;

- PEKOMEHAAINH NPAKTHYECKOTO XApaAKTEPA.

8. IIpuMepHbIii NepevyeHb HHAUBUAYAJIbHBIX 321aHUI VIS POX0KIEHUS
yueOHOIl MPAKTHUKH CTY/I€HTOB 00y4alUIUXCs M0 crenuaJbHOcTH « CucTeMbl
o0ecrneyeHus ABUKEHUS MOE310B»:

3ananmue 1.

1. OcHOBHBbIE MONOXKEHUS UHCTPYKIMH [0 CUTHAIU3ALHH.
2. OCHOBHBIE TIOJIOKEHUSI THCTPYKIIUH 110 IBH)KEHUIO MTOE3710B 1 MaHEBPOBOIl pa-
oore.
Copepxanue YcraBa paOOTHUKOB KeJIE3HOAOPOKHOTO TPAHCIIOPTA.
Ha3znauenune npaBui1 yCTpONCTBA U TEXHUYECKOM SKCIUTYyaTallMid KOHTAKTHOU
CeTH.
5. Haznauenue opraHn3alliOHHBIX MEPONPUATUN MTPU 0OeCIIeYeHUU 0€30IacHOro

MPOU3BOICTBA PadOoT.
6. Ha3zHaueHue TEXHHUECKUX MEPONPHUATHI MpU o0ecrieueHnr 6e30macHOTo Mpo-

W3BOJCTBA PadoT.
/. Ha3HaueHue TEXHUYECKON JOKYMEHTALIMH CTPYKTYPHBIX MOAPA3/IETICHUSIX.
8. Llenu u 3a1aum CTPYKTYPHOU pePOPMBI KEJIE3HOAOPOKHOTO TPAHCTIOPTA.
9. OpraHuzanmoHHas CTPYKTypa U CTPYKTypa YIPABJICHHS Ha KEJIE3HOJOPOKHOM
TpaHCIOpTE.
10. Yto BKIrOUYaET B ceOs1 HHPPACTPYKTYpa KEJIE3HBIX TOPOT.

3anganue 2.
[To npunoxenuto 4 n3y4uTh BBOA POPMYJI, MOCTPOEHUE TAOIHIL U AUA-

rpamm B nipwiokeHnn Excel. Cnenats CKpUHIIOT 3a/1a4M U MOAIIUTH K OTUYETY.

B~ w

3ananue 3.
[To nmpunoxxenuto 5 U3yunTh BBOA POPMYJI, MOCTPOEHUE TAOIHIL U AHA-
rpamm B nipwiokeHnn MathCAD, orBeTuTh Ha KOHTPOJIBHBIE BOIIPOCHI.

9. IlepeyeHb OCHOBHO M JONOJHHUTEIbHOM JUTEPATYPHI

7.1. OcHOBHas JqUTEpaTypa




ABTOpBI, cOCTa- 3ariaBue W3 narenncTBO, Kommnu-
BUTEIH roj BO
Ji1.1 | C.B.CumoHOBHUY. Wndopmaruka. ba3osblii kypc CIIG: IMuTep, 103
[Tekcr] : yue6. mocobue ass CTy. 2009
BTY30B / pek. M-BoM 00pa3. U HayKu
PO - 2-e uzn
7. 2. lonoJIHUTEIbHAS JIUTEpaTypa
J2.1 Y TBepKIECHBI [IpaBuia TeXHUYECKOH IKCILTyaTa- https://wiki.nas | Di. uzn
[Tpukazom MuH- | 1uH xKene3HsIx 1opor Poccuiickoit htransport.ru/w
TpaHca Poccuu Oenepanuu iki/3arnaBnas_
ot 21 nexabps CTpaHHIla
2010 . N 286
J12.2 | Beenena [lpuka- | MHCTpyKIMs 1O CUTHAIM3ALNHU HA https://wiki.nas | Diu. u3n
30M MUHTpaHca | JKeJIe3HOA0pOKHOM TpaHcmopte Poc- | htransport.ru/w
Poccuu ot cuiickoit ®enepanuu. [Ipunoxenune iki/3armaBHas
04.06.2012 Ne No 7 x [IpaBunam TeXHUUYECKOM dKC- CTpaHuLA
162 IJTyaTaluy Kele3HbIx gopor Poc-
cuiickon denepanum.
J12.3 | BBenmena [Ipuka- | MHcTpyKIiwms mo aswxenuto noe3gos | https://wiki.nas | Di. usn
30M MUHTpaHca | ¥ MaHEBPOBOM pabOTE HA KEJIE3HO- htransport.ru/w
Poccun ot JIOPOKHOM TpaHcrnopte Poccniickoit iki/3arnaBHast_
04.06.2012 N 162 | ®eneparuu. [Ipunoxenue N 8 CTpaHuLa
K [IpaBrwiiam TeXHUYECKON
IKCILTyaTaIH JKeJIe3HBIX T0POT
Poccuiickoit ®enepanuu
2.4 [TpaBuia 6e3omacHOCTH MpH dKeruty- | http://moskove | D usg
aTaIiy AICKTPOYCTAaHOBOK TATOBBIX | henko.com/proj
MOACTAHIMI U palilOHOB AIIEKTPO- ect/1105r ot 1
cHaOXkeHwus xene3Hbix gqopor OAO 3 06 2017 vza
«PX1» Pacriopsixkernne OAO men_4054.pdf
«PXKI»Ne 110501 13.06.2017T.
J12.5 | O.B.Cnoupuno- IIpuMeHeHne cucTeMbl IPOrpaMMHu- YMIL KAT OIL. u3 1.
HOB posanus Visual Basic for Application (Mapupyr),
IpU IPOEKTUPOBAHUHU UH(OpMAITH- 2006

OHHEIX TEXHOJIOTHH Ha JKEJIE3HOI0-
POKHOM TPaHCHOPTE B MPUIOKEHUN
Excel

https://e.lanbo

ok.com/reader

/book/35798/#
1




[Ipunoxenue 1
OEJAEPAJIBHOE ATEHTCTBO KEJIE3HOJOPOXHOI'O TPAHCIIOP-

TA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJ/IBHOE
YYPEXKJIEHUE BBICHIEI'O OBPA3OBAHUS

«CAMAPCKHHN I'OCYJAPCTBEHHBIN YHUBEPCUTET
NYTEW COOBIIEHUS»
(CamI'VIIC)
®UJINAJ CamT'VIIC B I'. HUJKHUIT HOBI'OPO/I

NHIUBUAYAJBHAS ITPOI'PAMMA YUYEBHOMU MIPAKTUKHU
CTYAEHTA, OBYYAIOHIET'OCS 11O CHEINUAJIBHOCTHA
«CucreMbl o0ecrneyeHus ABHKEHHS M0€310B»

CryneHt 2 kypca
014(0)
PykoBoaurens npaktuku, @O

1. Cpoku mpOXOKIACHUS MPAKTUKHU:
2. MecTo npoXOoKICHHUS:

3. lens:

4. 3agaun (MpUMEPHBINA EPEUECHD):
5. [Inan-rpaduk BeINOJHEHUS PadoOT:

Cpoxu

No DTanbl NPOX0KIACHUA (BONPOCHI 1/ U3VUCHUA
POX0ZL ( p a y ) BBLINMOJTHCHUHA

Hwnh e

[Toamucek cryneHTa
IToanuce pykoBoauTesns




[Tpunoxenue 2

OEJAEPAJIBHOE ATEHTCTBO KEJIE3HOJOPOXHOI'O TPAHCIIOP-

TA
OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbBHOE
YYPEXIEHHUE BBICHIEI'O OBPA30OBAHUSA

«CAMAPCKHUHM 'OCYJAPCTBEHHbBIIA YHUBEPCUTET
IIYTENA COOBIIEHUS»
(CamI'YIIC)
®UJINAJI CamT'VIIC B I'. HWKHUIT HOBI'OPO/],

OTUET
O NPOXOXAEHUU YYEBHOU ITPAKTUKH

CryneHT 2 Kypca
dHO

PykoBonurens npaktuku, PO

1. Cpoku poXOxKAECHUS MPAKTUKH:
1. MecTo npoXxoKIeHHUS:

Jlanee, B cBOOOAHOW (hopMe, M3JIAraroTcsl Pe3yibTaThl MPOXOKIACHUS y4ueo-
HOM IIPAKTUKH, B COOTBETCTBUH C MHJIMBUIYAJIbHOW MPOrpaMMON MPAKTUKU. B oT-
4y&Te TOJDKHBI ObITh MPEJICTABICHBI CBEJICHUSI O KOHKPETHO BBIMIOJHEHHOM paboTe B
MEepUOJI MPAKTUKH, XapaKTEPUCTUKA HA CTYJICHTa C OLIEHKOM €ro KayecTB U Kaye-
CTBAa BBIMOJHEHUS MPOrpaMMbl TPAKTUKU OT TMPEANPHUATHS, COCTABICHHBIE U
0(OpMIICHHBIE B COOTBETCTBUU C YTBEPKACHHOU MPOTPaMMON MPAKTUKUA U METO-
JTUYECKUMHU PEKOMEHIAIUSMHU 110 UX O(POPMIICHHIO.

[Toamucek cryneHTa
[Toanuce pykoBoAUTENS




[Ipunoxenue 3

(na 6nanke opeanusayuu)

XapakrepucTuKa
PYKOBOAMTE/IA YUeOHOM NPAKTUKH
110 MECTY NPOXO0KICHHUS NPAKTUKHU

PykoBoaurens
y4eOHOM NMpaKTUKU
10 MECTY MPOXO0XKACHUS MPAKTUKH

- (Honorcnocmp) (©.1.0.)

(0ama, noonucy)
(Kpyznas neuams opzanusayuu)



Ipunoxenue 4

IIpakTnyeckoe 3aganue B Excel

OrnaBieHue
IS0 T (Y0 & 2 PSPPSRI 3
Kpatkas Teopernueckast 4acTb 4
WVHIUBHATYATBHOE BAMAHIIC ....veeiuveessveeastesessreesseessssesassessssssssssessssesssessssesssseessessnsens 5
CxeMa anropuTMa BBIMTOTHEHUS HHANBUTYATBHOTO 3aTAHUS . ..ceevvveeereesseeessressnsennss 6
BriBoab1 1

HeabpadoTsl

HayuutcsapemonustepacueTsiBEXCE 1 cricnionb3oBanrneMopMyII.

Kpartkas Teopernyeckasi 4actb

dopMyIbl PEACTABISIIOT COOO0M BBIPAKEHUS, 1O KOTOPHIM BBITTOTHIIOTCS
BBIUHCIICHUS HA CTPAHUIIE.

dopMyIia HAaYMHAETCS CO 3HAKA PABEHCTBA (=).

dopmysia TaKKe MOXKET BKJIHOYATh CIICIYIONINE DIEMEHTHI: (DYHKIIUU, CChLI-
KM, OTIEPATOPhI U KOHCTAHTHI.

OyHKIIMKU — 3apaHee onpeeieHHbIe (POPMYIIbI, KOTOPHIE BHITIOJHSIOT BbI-
YUCJICHUS 10 3aJaHHBIM BEIIMYMHAM, HA3bIBAEMBIM apryMEHTAMH, U B YKa3aHHOM
nopsiike. DTH (PYHKITUU TO3BOJISIOT BBIMOJIHATH KaK MPOCTHIC, TAK U CIIOKHBIC BhI-
yucienus. Hanpumep, pynkuus OKPYT'JI(A10) okpyraser uucio B siueiike Al0.

Cchlka YKa3bIBA€T Ha quﬁKy WM AUAalla30H AYCCK JIMCTAa U IIEPCIacT B Mi-



crosoft Excel cBenenus o pacnosioKeHUM 3HAYCHUN WIIH JaHHBIX, KOTOpPBIE TPeOy-
€TCsI UCII0JIb30BaTh B (popMyiie. IIpyu moMomu cChlIOK MOXKHO MCIOJIb30BaTh B OJI-
HOU (popMmyrie aHHBbIE, HAXOAIIMECS B Pa3HBIX YacTAX JIMCTA, a TAKXKE HUCIIOJIb30-
BaTh B HECKOJIbKMX (pOpMyJiax 3HAUeHHE OJHOMU stueriku. Kpome Toro, MokHO 3a1a-
BaTh CCBUIKM HA SYEUKHU JPYTUX JINCTOB TOM K€ KHUIM U HA pyrue KHUru. CChUIKH

Ha STYeHKU APYIr'uX KHUT HAa3bIBAXOTCA CBA3AMHA

OtHocutenbHas ccblika B (popmyse, Hanpumep Al, ocHOBaHa Ha OTHOCH-
TENbHON MO3UIMM SUYEHKHU, colepkaiie Gpopmyiy, U sSUelKy, Ha KOTOPYIO yKa3bl-
BaeT cchbulKa. [Ipy M3MeHeHnH NO3UIUK SYEKU, coaepxKanieil GopMyiy, U3MEHSET-
csi U ceplika. [Ipu konupoBanuu (popMysasl BAOJIb CTPOK U BIOJIb CTOJIOLIOB CCHUIKA

ABTOMATUYCCKH KOPPCKTUPYCTCA.

AbcomoTHas cchUIKa siueiiku B popmyite, Hanpumep $A$L, Bcerma cepiia-
€TCsl Ha SYEHKY, PACIIOJIOKEHHYIO B OIpeAesiecHHOM Mecte. [Ipyn nu3MeHeHuu nos3u-
LUU SIYEUKH, colepxkalieil popmyiny, abCcontoTHas ccbulka He u3Mensercs. [Ipu ko-
nUpoBaHUM (HOPMYJIIBI BJOJb CTPOK U BIOJbL CTOJIONOB aO0CONMIOTHAS CChUIKA HE KOP-

pPEKTUPYETCSL.

CwmenanHas CChUIKa COJICPIKUT MO0 aOCOMIOTHBIN CTOJIOCH U OTHOCUTEIb-
HYIO CTPOKY, JINOO aOCOFOTHYIO CTPOKY M OTHOCHUTEIbHBIN cToJIOel. AOCOIOTHAS
cchuIKa cTosbioB mpuobperaet Bua $AL, $B1 u 1. 1. AGCoMOTHAS CCHIIKA CTPOKU
npuodperaet Bua A$Ll, B$1 u 1. 1. [lpu u3aMeHeHHN MO3UIMK TYCHKH, COIEpIKaIIei
dbopmyily, OTHOCUTEIbHAS CChIJIKA U3MEHSIETCS, a a0COJIIOTHASI CChIJIKA HE U3MEHSI-
ercs. [Ipu kormupoBanuu GOpPMYIIBI BIOIH CTPOK U BIOJL CTOJIOIIOB OTHOCUTEIIBHAS
CCBhUIKA aBTOMATHUYECKU KOPPEKTUPYETCS, a a0COIOTHAS CChIIIKA HE KOPPEKTUPYET-
csl.

KoncranTel. Uncna uinM TEKCTOBBIC 3HAYCHMSI, BBEJICHHBIC HEITOCPEICTBCH-
HO B (opmyity, Harpumep 2. OmepaTtopsl. Onepatop " BO3BOIAMT YKCIO B CTEIECHb, &

3Be3/104Ka (*) BBIMOJIHAET YMHOKEHUE.



I/IHI[I/IBI/II[yaJILHOC 3aJaHHue

BrImonmHUTE pacdeTr BBIPYUKH, BCEX HU3ACPKEK U MPUOBLIH C TIOMO-
mpro Microsoft Excel. TToctpoiite rpaduxu AVC, ATC u MC (muarpam-
Ma 1) u TC u TR (quarpamma 2) .



Q P TC
4 10 50
1 10 55
2 10 57
3 10 58
4 10 59
8 10 60
6 10 60
7 10 62
8 10 65
8 10 70
10 10 76
11 10 85
12 10 o8
13 10 125
14 10 162
15 10 210

W 0o s o n &6 W N =

b |t |t ek b |t | e [
N W N e

Cxema aJIropuTMa BBIIIOJJHCHUSA MHIAUBUAYAJIIBHOI'O 3a/laHUA

Ha paboueMm nucte co3maeM TaOJIHUIY ¢ HCXOIHBIMHU JaHHBIMH.

W NOWwL s WwWN = OO P

et~ el ol il
WM oBhw N =D

B

D

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

C
TC
50
55
57
58
59
60
60
62
65
70
76
85
98
125
162
210



dopMaTupyeM rpaHuIlbl TAOIHIIbI, K3MEHSET LIBET 3arojoBKa +

HaM e1e noHanoosarcd 4 xoiaonok ¢ ganueiMu o AVC, ATC u MC u

TR.

. A B c D E 21 G
1 Q P TC AVC ATC MC TR
2| o 10 50
3 1 10 55
4| 2 10 57
s| 3 10 58
6 4 10 59
7| 5 10 60
8| 6 10 60
9| 7 10 62
10 8 10 65
1 9 10 70
12, 10 10 76
13| 1 10 85
14 12 10 98
15| 13 10 125
16| 14 10 162
17 15 10 210
[anee gegem pacyeTol:
TC cocrout u3 FC=50 (TC npwm 0 sbinycke) n VC.
3HauuT: AVC=(TC-50)/Q
v fe | =(C3-50)/A3
4 A [ B C D
1 Q P TC AVC
' 0 10 50 0
B 1 10 55 5
?—
AlTC=1C/Q
v fe | =C3/A3
“ A | B | D E
¢ Q p c AVC ATC
0 10 50 0 0
1 10 55 5 55
v < T =T




v (= £ | ={C3-C2)/(A3-A2)
4 A | B c D | E F
1| Q p 7c AVC ATC MC
2| o0 10 50 0 0
3 1 10 55 5 55 5
TR=P*Q
v fe | =A3*B3
(4] o [ 8 T ¢ [ o [ € T ¢ G
1. Q P TC AVC ATC MC TR
2| o 10 50 0 0 0 0
Bl 1 10 55 5 55 5 10
A " an | 4w arc "o o n "n
llomy4yaem TaOInUIy JAHHBIX.
[ A [ 8 ¢ [ o | e [ ¥ | &
1 q P TC AVC ATC McC R
2 0 10 50 0 0 0 0
3 1 10 55 5 55 5 10
4 2 10 57 3,5 28,5 2 20
5 3 10 58 2,67 19,33 1 30
6 4 10 59 2,25 14,75 1 40
7 5 10 60 2 12 1 50
8 6 10 60 1,67 10 0 60
u 7 10 62 1,71 8,86 2 70
10 8 10 65 1,875 | 8,125 3 80
11 9 10 70 2,22 7,78 5 90
12| 10 10 76 2,6 7,6 6 100
13 11 10 85 3,18 7,73 9 110
13 1 10 98 4 8,17 13 120
15 13 10 125 5,77 9,62 27 130
16 14 10 162 8 11,57 37 140
17, 15 10 210 10,67 14 48 150

CTpouM auarpamMMbl CPEIHUX M IIEPEMCHHBIX U3CPIKEK.

BrijenseM Hy>KHBIE 00J1aCTH




AN B | C D F
1 a P TC AVC MC
2 0 10 50 0 0

3 i L 10 55 5 5

4| 2 10 57 3,5 2

5| A 10 58 267 | 19,33 1

6| 4 10 59 2,25 | 1475 1

7 5 10 60 2 12 1

8| 6 10 60 1,67 10 0

9| 7 10 62 171 8,86 2
10, 8 10 65 1,875 | 8125 3
1| 9 10 70 2,22 7,78 5
12, 10 10 76 2,6 7.6 6
13| 1 10 85 3,18 7.73 9
4 12 10 98 4 8,17 13
15| 13 10 125 577 | 9,62 27
16| 14 10 162 8 11,57 37
17| 15 10 210 10,67 14 48

Brioupaem: BeraBka - JlmarpamMmsbl - 1'odedHast ¢ KPUBBIMH.

60

50 -

40 -

30 ¢

20 -

10 -

0 2 a 6 8 10 12 14 16

g ANVC ol ATC e MIC

Jlamee ctponM quarpamMmebl BaJIOBBIX U3AEpKEK U BBIpYUKH (IR u 1C).

Briaensem HyxHbIE 00J1aCTH



L4 A B c VI - F G
1 | P L AVC ATC mc R
2 0 10 50 0 0 0 0
3 1 10 55 5 55 5 10
4 2 10 57 3,5 28,5 2 20
5 3 10 58 2,67 | 19,33 1 30
6 a 10 59 2,25 14,75 1 a0
7] s 10 60 2 12 1 50
8 6 10 60 1,67 10 0 60
g 7 10 62 1,71 8,86 2 70
10/ 8 10 65 1875 | 8,125 3 80
1| o9 10 70 2,22 7,78 5 90
12/ 10 10 76 2,6 7,6 6 100
13] 11 10 85 3,18 7,73 9 110
1 12 10 98 4 8,17 13 120
15 13 10 125 5,77 9,62 27 130
16 14 10 162 8 11,57 37 140
17| 15 10 210 10,67 14 48 150

Bri6upaem: BeraBka - [{luarpamwmel - Toueunasi ¢ kpuBbiMu. [lomydaem.

250

200 -

150 1

100 -

0 2 4 6 8 10 12 14

—p==TC —=TR




Hanee Haxoaum npuoOsLIs: Pr=TR - TC

v(® S| =G3-C3

4] A B ¢ D | E ; G H
1 aQ P c | ave | arc | mc R Pr
2| o 10 50 0 0 0 0 -50
- K 10 55 5 55 E 10 -45
4| 2 10 57 3,5 28,5 2 20 -37
s| 3 10 58 2,67 | 19,33 1 30 -28
6 4 10 59 2,25 | 14,75 1 40 -19
A E 10 60 2 12 1 50 -10
8 6 10 60 1,67 10 0 60 0
9| 7 10 62 171 | 886 2 70 8
10 8 10 65 1875 | 8,125 3 80 15
1 9 10 70 222 | 7,78 5 90 20
120 10 10 76 26 7,6 - 100 24
13 1 10 85 318 | .13 - 110 25
14 12 10 98 4 8,17 13 120 22
15 13 10 125 | 577 | 962 27 130 5
16 14 10 162 8 11,57 | 37 140 -2
17 15 10 210 | 1067 | 14 a8 150 -60

Kak Buaum, MmakcuMainbHasi OpuObLIL 25 1OCTUTaeTCs MpH Bhitycke 11 ex. mpo-
IYKIHH.
BoiBoabI
Hamu cocraBneHa Ttabnuia BBIPYYKH M Pa3IUYHBIX W3JEPKEK U MPUObUIA (HUPMBI
IIPU Pa3HBIX 3HAYCHHUSX BBIITYCKA.
JInst BBIDYUKH M BaJIOBBIX M3JEPKEK IMOCTPOEHA JUATPAMMA.
Onpenenena MakcuMaabHas IPUOBLIL-25, TIpH BhITycKe 11 en. mpoayKuuu.



IIpunoxenue 5

Pemienne 3amad B makere MATHCAD

OpHoii u3 oCHOBHBIX obOsacTel mpumeHenus [1K sBiAr0OTCS MareMaTnyeckue u
HAay4YHO-TEXHHYECKUE pacueTbl. CIOKHbBIE BBIUHUCIHUTENIBHBIE 3a/1auyd, BO3HHUKAIO-
HIMe Py MOACIUPOBAHUN TEXHUUYECKUX YCTPOMCTB U MPOIECCOB, MOXKHO Pa3OUTh
Ha PsiJi AJIEMEHTAPHBIX: BBIUUCICHUE UHTETPAJIOB, PEUICHUE YPaBHEHUM, PEIICHUE
muddepeHnanbHbIX ypaBHEHUH U T. 1.

MathCAD — 3To MoIlIHas ¥ B TO K€ BpeMs MPOCTas YHUBEPCaIbHAas cpea JIst
pelIeHus 3a7a4 B pa3IMYHbIX OTPAClAX HAyKHd U TEXHUKH, (PUHAHCOB U SKOHOMHU-
KU, GU3UKHU U aCTPOHOMUU, MATEMATUKHN U CTATUCTUKHU.

MathCAD ocTaeTcsi eIMHCTBEHHOM CUCTEMOM, B KOTOPOM OMMCAHUE PELIEHUs
MaTeMaTUYECKHX 3a7a4 33J1aeTCs C MOMOIIbIO MPUBBIYHBIX MaTeMaTU4YeCKuX (op-
MyJI U 3HAKOB.

MathCAD mno3BoisSe€T BBINOIHATHL KAaK YHCICHHBIC, TaK W aAHAITUTHYCCKHUC
(CUMBOJIbHBIC) BBIYMCIICHUSI, TIPU 3TOM TOYHOCTH, C KOTOpPOH oTOOpa)kaercs pe-
3yJnbTaT, 3aJ1a€TCSl MOJIb30BAaTEIEM, UMEET YpPE3BbIUAHHO YIAOOHBIH MaTeMaTHKO-
OpPUEHTHUPOBAHHBIN HHTEP(DENC U MPEKpPACHbIE CPEACTBA HAYUYHOU IpaduKy.

B cocta MathCAD BXOAST HECKOJBKO WHTEIPUPOBAHHBIX MEXAY COOOM
KOMITOHEHTOB:

— MOUIHBIM TEKCTOBBIM PENAKTOp, IMO3BOJIIIOIIMNA BBOAUTH, PENAKTUPOBATH U
dbopMaTupoBaTh KaK TEKCT, TAK U MATEMAaTUYECKHUE BHIPAKCHHUS;

— BBIYMCIUTEIBHBIN MPOLIECCOP, YMEIOUINI MPOBOJUTHh PACUEThI MO BBEACHHBIM
(dopMynam, HCTIOB3Ysl BCTPOCHHbIE YUCIEHHBIE METO/IbI;

— CHMBOJIBHBIA IIPOLIECCOP, TO3BOJISIOIIUI POBOANTh AHAJUTUUECKUE BBIUNCIIEC-
HUSA U ABIIAIOMIMICS, PAaKTUYECKH, CUCTEMON UCKYCCTBEHHOIO UHTEJUICKTA;

- HaOop mabJ0HOB, KOTOPBIA YCKOPSIET BBOJ UCXOAHBIX JAHHBIX U 00€CIIeUnBaeT
yn00HYI0 1 3P (HEKTUBHYIO CUCTEMY BBOJIA;

— OrpPOMHOE XpaHWJIMILE COPABOYHON MHPOpMALIMU, KAK MATEMAaTUYECKOH, TaK U
WHXEHEPHOU, 0()OPMIICHHOMN B Ka4€CTBE MHTEPAKTUBHON AJIEKTPOHHON KHHTH.
Jlst ocBoeHMsI OCHOBHBIX mpueMoB pabotel B MathCAD BeImonHsitoTes S5 na-

OOpaTOpHBIX PadOT:

1. OcuoBsl pabotsl ¢ MathCAD;

2. Tloctpoenue rpadukos;

3. Bexkropa u matpuisr;

4. Pemenue ypaBHeHul; 5. CHMBOJIBHBIE BBIYMCICHUS.

JlabopaTopHble pabOThl pacCUMTaHbl Ha BHIMOJHEHHE B PYyCUPUIUPOBAHHOU
Bepcun nporpaMmbl MathCAD 12, HO X MOYKHO BBITIOJHATH U B 00JIee paHHHUX
BEPCUSAX POrPAMMBI.
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Na6opaTtopHasn pab6ota 1. OCHOBbI PABOTblI C MATHCAD

O6wue cBeaeHUs

OCHOBHOE OKHO TMPHJIOKEHHUSI UMEET Ty K€ CTPYKTYpPY, YTO M OOJBIIMHCTBO
npwiokeHnit Windows. CBepxy BHM3 pacroiaraioTcsi 3aroJioBOK OKHA, CTpPOKa
MEHIO, TTaHeJId HTHCTPYMEHTOB (CTaHaapTHas U (opMaTUPOBaHUs) U pabOUHii TUCT,
win padouas o0macth, ToOKyMeHTa. HOBBII JOKYMEHT CO3[aeTCsi aBTOMaTHUECKU
npu 3anycke MathCAD. ®aiinel nokymentoB B MathCAD umeroT pacummpenue
.mcd.

BOABIMIMHCTBO KOMaHJ MO>KHO BBIIOJIHUTH KAaK C MOMOIIBIO MEHIO (BEPXHErO
WJIM KOHTEKCTHOTO), TaK U MaHeJell HHCTPYMEHTOB WJIN KJIaBUATYPBbI.

[* Mathcad - [bea nazsanun:1] E]@

@ daiin  PeaakTwpoeaTe Otofpaxenve Bcraeka ®opMaT  MHCTPYMEHTEl Cumeonel OkHo  Cnpaeka -8 X
-zl GRY =@ - o = e = 20 o v @
;inrial v v, === = = | % x
T pudmerm(ai 3] - £ A
— sin cos tan In log ~ = Iodifiers E
=
e FTI lL A S float complex  assume
‘ I7F ~;]' e L () x2 X solve simplify  substitute
= < %
‘Ll@l_{‘ g g W factar expand coeffs
‘ 2] Ifwl a"‘ series arfrac
o408 6 ox | B x < collect '°
Loy g% B H o fourier laplace ztrans
- ._ o o wa . imvfourier Nvlaplace invztrans
= & = Fe¥ By v bgs S i
FER - | ps
= paduku
=0 : > G— @ B v 8 & ¢
S5 i x porpammuposanve [X]
Tim  lim,  Tim_ n 8 v kK A p
21 o ) Exf xfy ofy AddLine
: ; ¥ £ o ®™ p o
if otherwise
7T U w
far while qB Lk
: A BT AEZ
hreak continue
H&e I KAM
return an errar _
K = @ Il P >
TY & X ¥ &
v
i | Ll >
Haxmnte F1 Ans cnpaeku. AUTO CTpanHua 1
Marematuka (X [Tanens Math (Maremaruka) npenHasHaueHa sl BbI30Ba

L (4] »= I%| na skpan eme neBsiTM maHene#, ¢ MOMOIIBI0 KOTOPHIX HPOHC-
<z af

XO0AUT BCTaBKa MAaTCMaTHYCCKHUX onepauuﬁ B JOKYMCHTHI.

Yr10o05sI
BBI3BaTh KAaKyHO-JIMOO U3 HHUX, HY)KHO Ha)KaTh COOTBETCTBYIOIIYIO KHOIIKY Ha Ia-
Henm Martematuka.
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B oxue penaktupoBanus dopmupyercs nokymeHT MathCAD. HoBbiit 10KYy-
MeHT monydaeT ums Untitled (be3 Ha3Banus) u mopsakoBeiii Homep. OgHOBpE-
MEHHO OTKPBITO MOXET OBbITh IO BOCBMU JJOKYMEHTOB.

JIOKyMEHT COCTOUT M3 TPEX BUIOB obOsacTeii: GopMyIbHBIX, TEKCTOBBIX U Tpa-
¢duyeckux. PacmonokeHne HETEKCTOBBIX OJIOKOB B IOKYMEHTE UMEET MPUHITUTIH-
anbHOE 3HaueHue. OOMacTU MPOCMATPUBAIOTCA CHUCTEMOM, UHTEPIPETUPYIOTCS U
UCTIONHSIOTCA. [Ipocmomp uoem cinesa Hanpago u ceepxy 6HU3.

s 6600a mekcmoeozco KOMMeHmapus HYKHO BBIIOJHUTH KoMaHAy Text
Region (TekcroBas 00iacTh) M3 MyHKTa MEHIO Insert wiaM HaxkaTh KJIABUIIY C
JBOMHOM KaBbIYKOU (), MJIM HAXaTh HAa KHOMKY TEKCTa HA MaHEIN UHCTPYMEHTOB.
TexcroBas 00JacCTh CIYXKUT JIJISl pa3MeEIleHUs] TEKCTa Mexay (popmynamu U rpa-
bukamu.

[Ipu 3TOM B MecTe BBOJAA MOABISAETCS KypCOp B BUAE BEPTUKAIBHOIO IITPUXA,
Ha MECTO KOTOPOIr'0 BBOJSATCS CUMBOJIBI TEKCTa. BHYTpH TekcTa Kypcop Iepeme-
1[aeTcs KJaBUIIAaMM IepeMelleHuss Kypcopa. llepexon Ha HOBYIO CTPOKY ITpOM3-
BOJIMTCSI HaXKaTWeM Ha KinaBuiny Enter. [ okoHYaHWsI BBOAA HYXKHO IICIKHYTH
MBIIIIbIO BHE TEKCTOBOM 00JIaCTH.

/s 6600a ¢hopmynvl HY>)KHO YCTAHOBUTH yKa3aTellb MBIIIA B CBOOOJHOM MECTE
OKHA PEJAKTUPOBAHUS U WIETKHYTh JIEBOM KHOMKOW MbIIH. [1osiBUTCA BU3Up B BU-
7e KpacHOro Kpectuka. OH yKa3bIBa€T MECTO, C KOTOPOr0 HAauWHAETCsS Ha0op

bopMyIbL.

KoHcTaHTBI M NMEPEMECHHDBIC

KoHcTraHTaMu Ha3bIBaIOTCS TTOMMEHOBAHHBIE OOBEKTHI, XPAHSIINE HEKOTOPHIE
3Ha4YE€HUsI, KOTOPBIE HE MOTYT OBITh U3MEHEHBI.

B MathCAD npumeHstoTcs AecsITUYHbIE, BOCBMEPUYHbBIE U IIECTHAIIATEPHY-
HBIC YMCJIOBbIE KOHCTAHTHI. J{eCATUUHbIE KOHCTAHTBI MOTYT OBITH IEJIOYUCIICHHBI-
MH, BEIIECTBEHHBIMHU, 33JITaHHBIMU ¢ (DUKCUPOBAHHOM TOYKOM, M BEIIECTBEHHBIMH,
3a/IaHHBIMU B BUJIE MAHTHCCHI U TIOPSI/IKA.

B MathCAD coxepxutcst 0ocoObIii BUJ KOHCTAHT - pa3MepHbie. [Tomumo cBoe-
IO YMCIIOBOT'O 3HAYEHUSI OHU XapAaKTEPU3YIOTCS €IIE M yKa3aHUEM Ha TO, K KaKOu
(du3rUecKoi BEIMYMHE OHU OTHOCATCA. {7151 ATOr0o yKazaHus MCIONB3YEeTCs CUM-
BoJT yMHOKeHus. B cucreme MathCAD 3anmansl cnegyromue OCHOBHBIE TUTIBI (Pu-
3UYEeCKUX BeauduH: time (Bpems), length (nnmuHa), mass (Macca) u charge (3apsin).
[Tpu HEOOXOIUMOCTH UX MOXKHO U3MEHUTH Ha JAPYTHE.

[lepemeHHbIC SBISIOTCS TMOMMEHOBAHHBIMU OOBEKTaMH, KOTOPHIM MPHUCBOCHO
HEKOTOpOE 3HAYEHHE, KOTOPOE MOKET M3MEHSTHCS MO XOJIY BBINOJHEHUS MpPO-
rpamMMbl. TUN TMEpeMEHHON OmpenenseTcs €€ 3HAYCHUEM; MEePEMEHHBIE MOTYT
OBITH YMCIIOBBIMH, CTPOKOBBIMHU, CUMBOJIbHBIMHA U T. JI. VIMeHa KOHCTaHT, mepe-
MEHHBIX U UHBIX 00bEKTOB HA3bIBAIOT UJEHTU(DUKATOPAMHU.
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Nmst mepemeHHo HaszbiBaeTcs uaeHTUdukaropom. MathCAD pasnuuaer B
uACHTU(PHUKATOPaX CUMBOJIBI BEPXHETO U HIKHEro peructpos. Hanmpumep: ABC u
AbC nmMeHa pa3HbIX EPEMEHHbIX.

Unentudpuxatroper MathCAD nomKHBI HAYMHATBCS ¢ OYKBBI U MOTYT COJAE-
KaTh CIEAYIOUINE CUMBOJIBL:

— JIAaTUHCKHUE OYKBBI JIIOOOTO PETUCTPA;

- apabckue mudpst ot 0 10 9;

- CHUMBOJ nojauyepkuBanus (), cuMBOJI npoueHT (%) u cuMBoII (.);

- OykBBI Ipeueckoro andasura (HaOuparoTcs ¢ ucnojb3oBaHueM kiaBuim Ctrl

WJIU TIPUMEHSIETCS TTAJIUTPA TPEYECKUX OYKB).

OmnpenesieHue nepeMeHHbIX

[lepemeHHbIE JOJIKHBI OBITH IPEABAPUTEIHLHO OIPEACIICHBI M0Ib30BATEIEM, T.
€. UM HEeoO0XO0A1MO XO0Ts Obl OJJHAX/Ibl IPUCBOUTH 3HaUeHHE. B kauecTBe onepato-
pa MpUCBaMBaHUS MCIOJB3YETCs 3HAK =, TOrJa Kak 3HaK = OTBEJEH JJI1 BbIBOJA
3HAYEHHUS KOHCTaHThl WM TepeMeHHOM. [lombiTka MCIonb30BaTh HEOIMpPEEIICH-
HYIO TIEPEMEHHYIO BEJIET K BBIBOIY COOOIICHUS 00 OIIMOKe.

B MathCAD pasnuuarot: JoKaJIbHbIE U II100adbHbIe IEpeMeHHbIe. JIoKab-

HbIE€ IEPEMEHHBIE BBOJSATCS:

MMsi_nepeMeHHON : BblpaXeHune
Ha skpane:

Nmsa_nepeMeHHON ;= BblpaxeHne

['moGanpHbIE IEpEMEHHbBIC BBOISITCS:
Nmsa_nepemMeHHOW ~ BbipaxeHue

Ha skpane:

Nmsa_nepeMeHHON = BblpaXeHune

Ecnu nepemMeHHOI MpucBanBaeTcsl HaYaabHOE 3HAYEHUE C TTOMOIIBIO OIEepaTo-
pa =, Tako€ MPUCBAMBAHUE HA3BIBAETCS JIOKAJIbHBIM. /[0 3TOro npucBanBaHus me-
pEeMEHHasi He olpe/ieieHa U €€ Hellb3s ucroib3oBaTh. MathCAD uurtaet pabouuit
JIOKYMEHT CJIEBAa HAIlPaBO U CBEPXY BHU3, IOITOMY OIpPEIEIUB NEPEMEHHYIO, €€
MOYHO HCIIOJIb30BaTh B BBHIYMCJICHUSAX BE3/I€ NpaBee M HUKE PaBEHCTBA, B KOTO-
poMm oHa ompezaeneHa. OIHAKO C MOMOIIBIO 3HAKA = (TPU TOPU3OHTAIBHBIC Yep-
TOYKH) MOKHO 00€CTeunTh riao0anbpHOe TPUCBAUBAHKE, T. €. OHO MOXKET MPOU3BO-
JUTHCS B IIOOOM MecTe JokyMeHTa. K nmpumepy, eciiv nepeMeHHO MPUCBOCHO Ta-
KM 00pa3oM 3HAaY€HHE B CAMOM KOHIIE JIOKYMEHTa, TO OHa OyJeT UMETh JTO KE
3HAYEHUE U B Hayaje JOKYMEHTA.

Harmpumep:
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BBonx ¢ kimaBuatypel  Bup Ha skpaHe

local:137  local := 137 JIOKaJIbHOE OIIpElIeJIEHUE NEpEMEHHOM local; global~987.23
global = 987.23 riio0anpHOE ONPEICIICHUE TIEPEMEHHOM
global.

[lepemeHHBIE MOTYT MCIOJIB30BaThCS B MAaTEMATHYECKUX BBIPAKCHUSIX, OBITH
aprymeHTaMu ()YHKIIMA WU OTIEPAHIOM ONEPaTOPOB.

[lepemeHHBIE MOTYT OBITh U pa3MEPHBIMH, T. €. XapaKTePHU30BAThCSI HE TOJIBKO
CBOMM 3HAa4Y€HUEM, HO W YKa3aHHWEeM (U3UYECKON BEIMUYWHBI, 3HAYCHHE KOTOPOU
oHM XpaHiT. [IpoBeneHne pacueToB ¢ pa3MEpHBIMHU BEIIMYMHAMU U TTEPEMEHHBIMU
0COOEHHO YZI00HO TIPH PEIICHUH PA3INYHBIX (PU3UICCKUX 3a]1ad.

IIpenonpene/ieHHbIe NEpEeMEHHBIE

[IpenonpeneneHHbie (CUCTEMHBIC) IEPEMEHHBIE — OCOOBIE MIEPEMEHHBIE, KOTO-
PBIM U3HAYAJIBHO CHCTEMOIN MPHUCBOEHBI HAYAJIbHBIE 3HAYEHUS.

[lepemennas Bron Hasnauenne 3HayeHue
110 YMOJYAHUIO
1T Ctrl + Shift + p Yucmao 1T 3.14159
e e OcHoBaHUE HAaTYpaJIbHOTO 2.718
norapudma
00 Ctrl + Shift + z | Cucremnas 6eCKOHEYHOCTh 10307
1 WU | li nnu 1j Muumas equHALa
% ITpouieHT 0.01
TOL [TorpenHoCcTh YUCIEHHBIX 0.001
METO/I0B
ORIGIN HwxHsisi rpaHulia MHIEKCa- 0
I[N MacCHBOB

Omneparopsl

Onepamopbl - 3NIEMEHTHI A3bIKa, C OMOLIBI0 KOTOPBIX MOYKHO CO3/1aBaTh Ma-
TeMaTU4YecKue BbIpakeHus. K HUM, HarpuMmep, OTHOCATCS CUMBOJIBI apupmeTuie-
CKHUX U JIOTUYECKUX Olepanuil, 3HaK! BBIUMCIEHUSI CYMM, MPOU3BEACHHM, MPOU3-
BOJIHOM U MHTErpaJia u T. 1.

Onepatopsl, 0003HaYaIOME OCHOBHbIE apu(METUYECKHUE ACHCTBUS, BBOASITCS
c manenu Calculator (Kanekymnsitop, ApudmeTnka).
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BoruncnuTenbHble OnepaTopbl BCTABIAIOTCS B JOKYMEHTHI PU IIOMOIIY TaHEI!
uHctpymeHToB Calculus (Marananuz). [Ipu HaxaTuu 11000ii U3 KHOTIOK B IOKY-
MEHTE MOSBISETCS] CHMBOJI COOTBETCTBYIOIIETO MAaTEMAaTUYECKOTO IEUCTBUS, CHA0-

’)KCHHBIM HECKOJIBKMMH MECTO3al0JHUTEIISIMU.

KomnuecTBo 141 pacIio-

JIO’KEHHUE MECTO3AIOIHUTENICH ONPENEIIAETCS TUIIOM OIIepaTopa U B TOYHOCTH COOT-
BETCTBYET UX OOIICTIPUHIATON MaTeMaTHUECKOM 3aIUCH.

PGSYJ'II)T&TOM I[GﬁCTBPISI JJOT'MYCCKHUX, HIIN 6y.TI€BI>IX, OIICPATOPOB SABJIAIOTCA

TOJIBKO 4Hciia 1 (eciu JOoru4eckoe BhIPAKEHUE, 3alMCAHHOE ¢ UX MOMOIIBIO, HC-
TUHHO) Ui 0 (ec)iM JIOTUYECKOE BhIPaKEHUE JI0KHO).

BoruncnurenbHble ornepaTopsl crpynmnupoBaHbl Ha nanenu Evaluation (Bwi-

YHCIICHUS ):

- Yucnennsii BoiBOJ (Evaluate Numerically) =

- CumBonbHbIN (ananuTudeckuil) BeiBoj (Evaluate Symbolically) —
- IlpucBauBanue (Definition) =

- TI'mo6ansHOe npucBauBanue (Global Definition) =.

Omneparop
X:=Y

X =Y

X =
X+Y

X-Y X-Y

YX-Y
X;
Z

Knasumia
X:Y
X~Y
X =
X+Y

X*Y

X1z

u3 Zz

n!
B[n
A[n,m

ACtrl+6 n

Hasznauenue oneparopa
JloxanbHOE MpucBanBaHue X 3HaueHUs Y

['mo6anbHOE iprcBanBanue X 3HaueHus Y
BriBoj 3naueHust X

Cnoxenne X ¢ Y

Brerautanue u3 X 3HaueHUs

VYmuoxenue X Ha Y

Henenne X Ha Z

JInaeliHoe nenenune
Bo3Benenue z B crenneHb

Brruuciienue kBaapaTHOTO

Brruucnenue gakropuana

BBoa Hr:xkHEro uHaekca n

BBoa nBoiHOTO HUKHEr0 MHACKCA
BBox BepxHero nnaekca (1151 BEKTOPOB)
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Pan:xupoBaHHble (JUCKPETHBIE) IEepeMeHHbIe

PamxupoBaHHas nepeMeHHas — MepeMEeHHas, KOTopasi IPUHUMAET Psijl 3Haue-
HU MPU KaXJIOM €€ UCII0JIb30BaHUH.

Jlns onpeneneHus: paH>XMPOBAHHOM MEPEMEHHOM 0OIIero BUaa MCHOIb3YyeTCs
BBIPAXKEHUE:

NMsa_nepemeHHOM := HayanbHoe_3HayeHve, HavyanbHoe _3HayeHue + Lwar .. KOHeuY-
HOe_3HaueHue.

Ecnu mar paBeH 1, Toraa paHKHpPOBAHHYKO MEPEMEHHYIO MOYKHO 3a]1aBaTh
CJIeIyIOLUM 00pa3oM:

MMH_HepeMeHHOIZ .= HaYvallbHO€_3Ha4eHune.. KoHe4YHOe_3Ha4deHune.

JIroboe BbIpa)k€HHE C PAaH)KUPOBAHHBIMHU NEPEMEHHBIMHU IMOCJIE 3HAaKa paBEeH-
cTBa (=) co3maeT TadIuILy BHIBOJIA.

Onpenesenune pyHkumi

@yHKIMS — BBIPAXKEHHUE, COTIACHO KOTOPOMY ITPOBOASTCS HEKOTOPHIE BBIYMC-
JICHHUs C €70 apTyMEHTaMU U OIPEAEIISICTCSA €ro YUCIOBOE 3HAYCHUE.

Oyukinuu B makere MathCAD moryt ObITh BCTPOEHHBIE U OIpPEAEIICHHBIE
ITOJIb30BATENIEM.

B MathCAD umeercs MHOXXECTBO BCTpPOEHHbIX (GyHKUUN. /[ Ux BBojma uc-
MOJIb3YETCA KOMaH1a MeHI0 BeraBka — @DyHKIMA MM KHOIIKA HA MAHEJIU UHCTPY-

MeHToB @ | B uanoroBoM okHe HY>XHO BBIOpaTh KaTeropuro m COOTBETCTBYIO-
11y (QYHKITHIO.

Kareropua Wma

Noatop Kpueoit v Craasuesar A | |G
Mowmek | lsolve ‘
MNpeotpazosaHue Pypee | Maximize

PacnpeaeneHie BepoarHoctu | Minerr

Minimize

Pewerue duddepeHumuancHb - | polyroots

Cnyyaiitele Yucna | root

CoprupoBka &

o mrs vimee 1 = |

Find[varl, var2, ...]

Bosepatwaer 3HaveHuA varl, varZ, ..., KOTOpble PeLlaloT CHCTeMY
ypaeHeHuW! B Bnoke Solve. Bo3epalwaeT ckanap, ecau ecTe TOABKO
OAUH 3pPryMeHT, UHaYe BEKTOP OTBETOB.

@ [ ok | [ Bereswms | [ Ormena |

Dyukyus nonvzosamesisi BHadaje JODKHA OBITH OINpEAENieHa, a 3aTeM K Hel
MOXET OBITh MPOM3BEACHO oOparieHue. DYHKIMS TOJIB30BATEINS OINpeaeseTcs
CIEAYIOIIMM 00pa3oMm:

Nmsa_dyHkummn(lNepemenHasa1, NepemeHHas?2, ...) ;= BolpaxeHue



3agaercsa uMs (YHKIIMH, B CKOOKax yKa3bIBaeTCsl CIIMCOK apryMEHTOB (DYHK-
LU - 3TO EPEYECHDb UCIOIB3YEMBIX B BBIPAKECHUU NIEPEMEHHBIX, pA3ICIsAEeMbIX 3a-
NATBIMHU. 3aTEM 3alKMCHIBACTCS 3HAK MPUCBAMBAHUSA, CIIPaBa OT KOTOPOIO 3alMChI-
BaeTCs BhIpaKeHHE. BripaxkeHue - 310 mo0oe apudMeTHIecKoe BhIpaKEHHUE, CO-
JieprKaIee JOCTYITHBIE CUCTEME OTepaToOphl U (DYHKITMH C OTIEpaH/IaMH B apTyMEH-
TaMH, YKa3aHHbIMU B CIIUCKE apTYMEHTOB.

[Tpumeps! 3ananus QyHKIUNA OJHOW U ABYX IEpEMEH-

HBIX: f(X):= 10 - exp(x) mult(x, y) := x*y

O6pamienue K (YHKIIMU OCYIIECTBISETCS MO €€ MMEHHM C IOJCTAaHOBKOW Ha
MECTO apryMEHTOB KOHCTaHT, TEPEMEHHBIX, OIPEACIICHHBIX 10 OOpalieHus K
dbyukiuy, U Beipaxkenuid. Hanmpumep: f(3), sin(1), mult(2,3).

[ Mathcad - [Bea Haaranua: 2] @@@
T X

@ daiin  PeaaktvpoeaTe OTofpaxenve Bcraeka ®opMaT  MHCTPyMeHTBl Cumeonel OkHo  Cnpaska - |5
-2l SRy S W - e = 230 h v @
‘ v | aial vl v B 7 U | = =
R T ————.. ~
OnpeneneHue nepemeHHblx MaTemMariiKa
a=35 NoKankHoe onpegeneHue nepemeHHon @ + [’“] »= [%
y <E Tl ap @
b=3 rnobaneHoe onpegeneHue NepemMeHHon =
a+b=8 BbIMMCNEHWE
ECTPORHHAA NEPEMEHHAA
n=31416 P P
OnpefeneHue AUCKPETHELX NEPEMEHHBIX
¥=1.35 NepemMeHHan X NpUAMMaeT  y:=2,25. 4  [lepemeHHas y npuHMmaeT +
B HaBop 3HaveHuit oT 1 o 5 B Habop 3HavyeHWd oT2 go d ¢
Y {war paeeH 1) ¥= warom 0.5
1 2 Onaeeogay: 2254
2 2.5 Ona otobpaskeHUA 3HAYEHUIA
3 3 nepemMeHHOR HyXHO HabpaTb y=
4 3.5
5 4
Onpenenenue dyHKUUNA
cos(b) = -099 Mcnoneaoeanue BCTPORHHBIX §YyHKUMA
f(x,y) = ><2 + yz Onpenenenne giyHKUMM nonbzoeatena f
f3:4 =2 BeluMcneHua © ucnone3o0eaHnen gyHKun f
v
i) >
HaxmuTe F1 AnA cnpaekw, AUTO CTpaHiua 1

dopmaTHpoOBaHueE Pe3yJIbTATOB

Crnioco6, kotopeim MathCAD BeIBoAUT uncia, Ha3bpIBaeTCs (hOPMATOM PE3yiib-
tata. @opmaT pe3ynabTaTa MOXKET ObITh YCTaHOBJICH JII BCErO JOKyMeHTa (TJIO-
OanpHBIN (popmar) Win 1 OTAEIBHOTO pe3yibTaTa (JOKaIbHBIN Gopmar).



Gopwar peaynstara X ['moGanpHbINl (opMaT ycTaHABIMBAETCS

Yeraroekuakpara | Beieon voayner | Monycx komaHgon MeHw @opmar—Pesynprar. B
Popmar HoMepa

e JIMAJIOTOBOM OKHE, IIOSIBJISIOIIEMCS IIOCHe

A _

UM vconecmmenvect [3 9 BBIOOpAa ATOM KOMAaH/bI, YCTaHABJIMBACTCS

{ HayuHo [[] Dokasars koHeuHsie

Tensna - BBIBOJIMMAasi TOYHOCThH YHCJIA, JHANa30H II0-

TEXHWYECKOM POpMaTe

Ka3aTess CTENEeHM (€CU BBIBOJ YMCE HYKEH
B (popMme ¢ Iu1aBaromien 3ansiToi) U TOYHOCTh
Hyns. [lociae BHeceHus TpeOyeMbIX M3MEHe-
HUW HY>KHO HaxaTb KHONIKY OK.

g ycraHoBKH (opMaTa OTAENIBHOTO YHCIAa HY)KHO: ILEJIKHYTh MBIIIBIO Ha
BBIPKEHHH, PE3YJIbTAT KOTOPOTO HYKHO NepedopMaTUpOBATh; BbI3BATh KOMaHIY
(opMaTHpPOBaHUS U MPOJIETATh BBIIICONUCAHHBIE IEUCTBHUS.

MNokasareneHewi nopor |3

<

[ OK H Otmena H Cnpaeka ]

IHocTpoenue rpadpukos

Jlnst mocTpoenus rpaduka ucnosib3yercs komanaa MeHto Beraska—1'paduxmu.
JIns co3nanust 1eKapToBOTo rpaduka:

1. YcTaHOBUTH BU3MP B ITyCTOM MECTE pabovyero TOKyMEHTa;
2.BwiOpats komanny BeraBka = I'padux = X-V rpaduk, wim HaxaTh KOM-

Ounanuio kinapum Shift + (@, WM WENKHYTh KHONKY @ nanenu ['padpuku. Ilo-
SBUTCS Ia0JIOH IEKapTOBOTO Tpaduka;

3.BBenuTe B cpemHei MeTKe MOJ OChI0 X TEPBYIO HE3aBUCHUMYIO IEPEMEH-
HYI0, YEPE3 3aIATYI0 — BTOPYIO U Tak A0 10, Hanpumep: x1, x2, ...;

4.BBenurte B CpelIHEN METKE clieBa OT BEPTUKAJIBHOW OCH Y MEPBYIO HE3aBHU-
CUMYIO IEPEMEHHYI0, Yepe3 3alsTyI0 — BTOPYIO U T. 1., Harpumep: y1(x1), y2(x2),
..., WJIX COOTBETCTBYIOIINE BhIPAKCHUS;

5.llenkuute 3a npeaenamu oonactu rpaduka, YTo0bl HAYATH €T0 MOCTPOCHHUE.

MoHO TTOCTPOUTH HECKOJIbKO 3aBUCHMOCTEH Ha ogHOM Tpaduke. st 3TOrO0
HYKHO BBECTH COOTBETCTBYIOIIHNE (DYHKIIMU y BEPTUKAIBHOU OcH (OCH OpJIMHAT).
UtoOsI paznenuTh onmucanus GyHKIIUNA, BBOJUTH UX HYKHO Yepe3 3arsITyO.

[Tpumep. @parment padbouero nokymenta MathCAD
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3agagum yHkunio nonb3osartens f

f(x) := X + sin(x)
1T

L] . a !
wsin(x)  =1D P 0 o5 A0

=l0==

KoHTpoJIbHBIE BOIIPOCHI :
1. Ha3oBute ocHOBHBIE 35IeMeHTHI UHTEpPeiica mporpammbl MathCAD.
2. C noMoIpko Kakoro oneparopa MoKHO BBIYUCIIUTh BbIpaXeHHE?
3. HazoBure npaBuiia 3anucu IMEH MEPEMEHHBIX.
4. Kak BCTaBUTh TEKCTOBYIO 001acTh B 1okyMeHT MathCAD?

5. UYeMm ornuyaercs rino0aibHOE W JIOKAJIBHOE OIpe/esieHue MepeMeH-
HbIX? C MOMOIIBIO KAaKUX OMEPATOPOB OMPEAECISIOTCA?

6. Kak usmenuts popmat pesynbrarta AJis BCEro JOKyMeHTa?
7. Kak usmeHutsb hopmat pesynprarta AJis OTACIBHOTO BHIPAKCHUS ?

8. Kakue cucremusie (MpeaonpesesieHHbIe) nepeMeHnble Bam mu3BecT-
HbI? Kak y3Hath ux 3HaueHue? Kak M3MEHUTh UX 3HAUYCHHE?

9. Kakue Buas! pynkuuii B MathCAD Bam u3BectHb1?
10. Kak BcTaBUTh BCTpOCHHYIO QYHKIUIO B JoOKyMeHT MathCAD?
11. Kak co3naTh GyHKIHMIO TOJIb30BATENS?

12. Kak onpenenutb AUCKPETHbIE IEPEMEHHBIE C TPOU3BOJIBHBIM I11arOM?
Kaxoii mar no ymosganuro?

13. Kak BbIBeCcTH 3HAUCHUS TUCKPETHON MEPEMEHHOMN ?

14. Kaxk moctpouts rpadux?



IIpunoxenune k padboueii nporpamme

®OHJ]
OIIEHOYHBIX CPEJICTB

10 Y4eOHOU NMpaKTUKe

Tun npakTuku: YdyeOHas MpakTUKa, 03HAKOMUTEbHAs MPAKTH-
Ka.

2 Kypca 3a04HOM (popMBbI 00yUEHUS.
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1. IlepeyeHb KOMIIETEHUMH C YKa3aHHEM 3TANOB UX (OPMHPOBAHUA B IIPO-
necce 0CBOCHHS y4eOHOM M CUMIIHHBI

1.1. IlepeyeHb KoOMIETEHIIH

OIIK-2 CriocobeH mpUMEHATh MPH pelIeHuH Mpo(ecCHOHANBHBIX 3a/1ad OC-
HOBHBIE METOJbI, CIIOCOOBI M CPEACTBA MOJYUYCHHS, XpaHEHUSI U NepepaboTKu HH-
dbopMmaruu, B TOM YHUCIIE C HCIOIb30BAHHEM COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEX-
HOJIOTUH ¥ POTPaAaMMHOT0 00eCTIeUeHHS,;

Numukarop OIIK-2.1. [IpuMeHsieT OCHOBHBIE METOIbI MTPEICTABICHHS U aJITOPUTMBI

00pabOTKH JaHHBIX, UCHOJb3YET LHU(PPOBBIE TEXHOJOTUU ISl PelIeHHs mpodeccro-
HaJbHBIX 33]1a4;

1.2. Drtanbl popMUpOBaAHNS KOMIIETEHIUIl B IpoLecce
OCBOEHUSI Y4eOHOM AN CHUTTHHBI

HauMeHoBaHue Conepxkanue 3Tana Koasb! popMupyembix Ha

Tamna . ramne
(BuabI yueOHOI padoThI)

KOMIIeTeHII M

Ortan 1 IloaroroBu- | Popmuposanne mHmuBHayansHbix | OITK-2(OITK-2.1.)
3aaHuil 1o npakTtuke. O3HaKOMHU-

TeJIbHAsl JEKUHUSA; UHCTPYKTaX IO
TEXHUKE OE€30MaCHOCTH M OXpaHe
TpYJa; 3HAKOMCTBO CO CTPYKTYPOH,
YYPEOUTENbHBIMU  TOKYMEHTaMU
OpraHu3alyy; u3yueHue (QyHKIHo-
HaJBbHBIX 00sI3aHHOCTEN COTPYIHH-
KOB TMOJpa3JeleHHsi, B KOTOPOM
IPOXOJUT IIPAKTHKA.

TEJILHBIN

Otan 2 OcHOBHOM Benenue naeHuka | OINK-2(OI1K-2.1.)
IPAKTHUKH.

O3HaKOMIJIEHHE CO CTPYKTY-
PO ¥ Ha3HAYEHUEM MPEAIPU-
ATUN SHEPTOCHAOKEHUS;

O3HAKOMJICHHE C OOsS3aHHO-

CTSIMU paOOTHUKOB TPEIPHsI-
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THS;

M3y4eHUE TIPABUJI HAXOXKIIEe-
HUS ¥ TOBEJCHUS paboT BOJIU-
3M JKEJIC3HOAOPOKHBIX JIMHUM.

3HAKOMCTBO C IIpaBWJIaMU YCTpOii-
CTBa M TEXHOJIOTMYECKOH IKCILTya-
TallMd KOHTAaKTHOW cetu. OpraHu-
3aiust paboThl O SKCIUTyaTaluu
YCTPOMCTB DIIGKTPOCHAOKCHHS B
MOJPA3ACTICHUSIX TUCTAHIIUU JJIEK-
TpocHaOxenusi. O0paboTKa 1 aHa-
U3 COOpPAHHBIX JAaHHBIX, BBIIOJ-
HCHHE MPOM3BOJACTBEHHBIX 3aja-
HUI{; BBIIOJHEHHE WHIMBHIYyallb-
HOT'O 3aJIaHHS 110 MPAKTHKE.

Otan 3 3akiIro4u-
TEJIbHBIHN

[TonBeneHne WTOroB MPAKTH-
KH; OQOpMIIEHHE OTYeTa O
MPOXOXKJIECHUU TPAKTUKH; 3a-

YET C OLICHKOM.

OIK-2(OITK-2.1.)

2. OnucaHue nMoka3arejeil U KpUTepreB OLEHUBAHUS KOMIIeTEHIMI HA
Pa3JIMYHBIX ITanax UX (OPMHUPOBAHUSA, ONIUCAHUE LIKAJ OLCHUBAHUA

2.1. [loka3are/in M KPUTEPHH OLICHMBAHUS KOMIIETECHIIMI

HA pa3jIMYHbIX ITanax ux (popmMupoBaHusi

Otan popmu-

Konx xomneren-

IlokazaTenu oreHu-

Kpurepun

pOBaHUS KOM- 105051 BaHUSA KOMIIETEHIINN
IIETCHI[NU
Oran 1. Ilox- | OIIK-2(OIIK- dopmupoBaHre  MHAM- | AHAIN3 COACP)KAHHUS U
BHUAYAIbHBIX 3aJaHUI 10O ..
TOTOBUTEIIb- 2.1)) Y o obopmiieHUsT OTY€Ta IO
o IMPpaKTHUKE. OSHaKOMI/I-
HBIA TenpHAs Nekumus, wH- | HPAKTHKE, MaTEPUAIOB U

CTPYKTaX II0 TEXHHUKE
0€30MacHOCTH M OXpaHe
TpyZa; 3HAKOMCTBO CO
CTPYKTYpPOH, y4peu-
TENbHBIMU JOKYMEHTaMU
OpraHu3aliy; H3ydeHHe
(GyHKIMOHATIBHBIX 00s-
3aHHOCTEH COTPYAHUKOB

JOKYMEHTOB JUIsl OTYETa
0 MPAKTHUKE. 3a4€r ¢
OIIEHKOW (BKJIIOYasi 3a-
UTY OTY€Ta IO IpaK-
THKE).
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Noapa3/ieJIeHus, B KOTO-
pPOM MPOXOJUT MPAKTHU-
Ka.

Oran 2. Oc-
HOBHOHU

OIK-2(OIIK-
2.1)

Benenue
JTHEBHHUKA TPAKTUKH.
O3HakoMIICHHE co
CTPYKTYpOH M Ha3Ha-
YeHUEeM  IIpeanpus-
TUH DHEProcHabdxke-
HHUS,

O3HAKOMJIEHUE C 004-
3aHHOCTSMH  paboT-
HUKOB TPSIIPUSITHS,

U3y4YEHUE IpaBUII
HAXOXKJICHUS U TIOBE-
JeHus: paboT BOIM3H
KEJIE3HOJOPOKHBIX
JIMHUM.

3HAaKOMCTBO C IIpa-
BWJIAMH YCTpPOMCTBA
U TEXHOJIOTUYECKOU
DKCIUTyaTallid  KOH-
TakTHOU cetu. Opra-
HU3aus paboThl 110
AKCIUTyaTaluu
YCTPOMCTB  3JIEKTPO-
CHAOXXeHUsT B IIOM-
pa3ieseHUsIX TV~
CTAHUHUH  DIJIEKTPO-
cHabxkenus.  OOpa-
00TKa W aHamu3 Co-
OpaHHBIX  JIaHHBIX,
BBITIOJTHEHUE TPOU3-
BOJICTBEHHBIX  3ajia-
HUI; BBINOJHCHUE
WHIUBUTy ATbHOTO
3aIaHUsl IO TPaKTH-

AHanM3 comepkKaHusg U
obopmiieHUST OTYETa TIO
PaKTHKE, MAaTEPUATIOB U
JIOKYMEHTOB ISl OT4Y€Ta
M0 TpakTUKe. 3a4yéT C
OLICHKOM (BKJIIOYasi 3a-
HIUTY OTYETA MO MPaKTU-
Ke).
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K€.

Dran 3
2.1))

3aKITIOUUTENb-
HBIU

OI1K-2(OIIK-

- NpCACTABJICHUC OT-
4cTa I10 IIPAKTHKC,

AHanu3 CcoIepKaHus U
obopmiieHUsT OTUYéTa IO
MpaKkTHKEe, MaTepUaAJIOB U

- MMpCaO0CTaBJICHUC ..
o JOKYMCHTOB IJIsI OTUCTA
CTYACHYCCKON aTTC-
CTaHHOHHOﬁ KHHNKKHU
IMPONU3BOACTBCHHOI'O

oOyJeHus;

00 TpaKTUKe. 3a4éT C
OIlEGHKON (BKJIIOYas 3a-
UTY OTYETA 10 IPAKTU-
Ke).

- 3a4eT C OLEHKOU B
BUJIE 3aLUTHI OTYETA
10 IIPaKTHKE.

2.2. llxauabl oueHuBaHusi GopMHUpPoOBaHUS KOMIETEHUMH
a) llIkajia oueHNBaHUSA 0TYETA M0 NPAKTUKE

[IIxana oneHUBaHUA

Kpurepuu oniennBanus

OT1au4dHOo

OTYET COOTBETCTBYET TPEOOBAaHUSAM, MPENBABISEMBIM K
€ro CTPYKTYype, opopmienuto. CopepxaHue OTYETa,
IIPEACTABIICHHBIN B HEM ITPAKTUYECKUA U TOKYMEHTAPHBIN
MaTeprall COOTBETCTBYIOT HWHAWBHUIYAIbHOMY 3aJaHHIO.
JlaHa MOJIOKUTENbHASA XAPAKTEPUCTUKA CO CTOPOHBI PYKO-
BOJAUTENS TPAaKTHKU OT mpednpustus. Pabora chnaHa B

YCTaHOBJIEHHBIN CPOK

Xopouio

OTYET COOTBETCTBYET TPEOOBAHMSM, MPEABSIBISIEMBIM K
ero ctpykrype. CoaepxaHue oTdeTa, IPEACTaBICHHbBIA B
HEM IIPAKTUYECKMA U JOKYMEHTapHBIA MaTE€pUA COOT-
BETCTBYIOT MHAMBUIyaIbHOMY 3aJaHuto. [laHa moyioxu-
TeJIbHAsl XapaKTePUCTUKA CO CTOPOHBI PYKOBOAUTENS
MpPaKTUKU OT mpeanpustus. Pabora ciaHa B yCTaHOBJICH-
HBII CPOK, HO UMEIOTCSI OIIMOKHU B 0hOPMIICHUU OTYETA

Y IOBIETBOPUTEIBHO

OTYET HE COOTBETCTBYET TPEOOBAHUSAM, MPEIAbIBISIEMBIM K
€ro CTPYyKTYpE, opopmiienuto. CojnepkaHue OTYeTa,
IIPEJICTABJICHHBIM B HEM ITPAKTUYECKUNA U JOKYMEHTAPHBIN
Marepuasg HE MOJIHOCTBI) PACKPBIBAOT WHIWBUIYaJIbHOE
3agaHue. JlaHa MmojoKuTeNbHAs XapaKTEPUCTUKA CO CTO-

POHBI PYKOBOIMUTENS MPAKTUKU OT npeanpusrus. Padbora
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ClaHa II0CJIC YCTAaHOBJICHHOI'O CpOKa

HeynosneTrBopurensHo

OTYET HE BBINOJHEH JU00 OTYET BBIIIOJIHCEH, HO HC COOT-
BCTCTBYCT Tp€6OBaHI/IHM, NpCABABIACMBIM K €TO CTPYKTY-
PC€ U COACPIKAHUIO, d TAKIKC NHANBUAYAJIbHOMY 3a1aHHUTO

0) llIxaja oueHUBaHUS 3a4eTa ¢ OLEHKOM

B BHUAC 3allIMThI 0TYETA 110 MPAKTHKE

[Ikana oneHuBaHus

Kpurepun onennBanus

OTiIn4yHO

3a OTYET MO MPAKTUKE BHICTABICHA OLEHKA «OTIMYHO», HA
3aIUTe O0T4YeTa OOY4YarOIUICs apryMEHTHPOBAHO U B JIO-
TMYECKON IOCIIEJOBATEIbHOCTH M3JIaracT MaTepuai, Uc-
MOJIb3yeT TOYHbIE (opMyIupoBKU. OOydarommuiics yBe-
PEHHO OTBEYAET HA BONPOCHI IO TEMATHKE IMPOWIECHHON
IPAKTUKU

Xopouio

3a OTYET I10 IIPAKTUKE BBICTABIIEHA OLIEHKA «XOpOLIO», Ha
3alUTe OTYeTa OOYYaIOLIUICS TPaMOTHO U MO CYIIECTBY
u3JIaraeT MpOrpaMMHBIM MaTepuas, HE IOIyCKAaeT Cylle-
CTBEHHBIX HETOYHOCTEN B OTBETAX, NPABUJIBHO MPUMEHS-
€T TEOPETUYECKHUE ITOJIOKEHMS MPU AHAIN3E IPAKTUYE-
CKkuX cuTyauuil. OOydaromuiicss TOMyCKaeT HETOYHOCTH
IIPU OTBETE HA BOIIPOCHI [0 TEMATUKE IIPOUIEHHOM MpaK-
TUKH

Y 10BIETBOPUTEIBHO

3a OTYET IO NPAKTUKE BBICTABJIICHA OLEHKA «yIOBJIETBO-
PUTENIbHO», Ha 3alllUTe OT4YeTa OOYYaIOUIUMCS IEeMOH-
CTpUpPYET YAOBIETBOpUTEIbHBIC 3HAHUS U yMeHUs. OO0y-
YaIOIIMKICA JAeT HEIMOJIHbIE U OTBETHI HA BOIIPOCHI IO Te-
MAaTHUKE [POUAECHHON NPAKTUKU

HeynosieTBopuTenIbHO

3a OTYET II0 IPAKTUKE BBICTABIEHA OLICHKA «HEYIOBIIC-
TBOPUTENIbHOY». O0yUaromuiicss He MOKET 1aTh OTBETHI HA
BOIIPOCHI 110 TEMATUKE ITPOMICHHON IPAKTUKHU
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3. TunoBble KOHTPOJILHbIE 32/IaHNSI U MHbIE MATEPHAJIbI, HEOOXOUMbIE
JJISl OCHKH 3HAHUH, YMEHU, HABBIKOB, XapaKTePU3YyHILIUX ITanbI (pop-
MHUPOBAHUA KOMIIETEHLMI

Kon Orarbl GopMHUPOBAHUS Tunossie 3a1anus
KOMITETEHIIUU
Komnerenuuu, (OLICHOYHBIE CPEICTBA)
UHINKATOPOB

OIIK-2(OIIK- | Ortan 1. IMoarotoBuTeNb- | - MOArOTOBKA MaTEPHAIIOB IS OTYE-
2.1)) HBIN Ta 0 MPAKTHKE

OTtan 2. OCHOBHOU - BBITIOJIHEHUE MHAUBUIYAJIbHBIX 3a-
JTaHW# 10 TTPAKTUKE

Ortan 3. 3aKJIIOUUTENBHBIN | - 0(hOpPMIIEHHE OTYETa 0 MPAKTUKE

-[IOATrOTOBKA U caavda 3a4€Ta C OLCH-
KOH B BHUAC 3allIUTHI OTYCTA I10 IIpaK-
THKC

MeToanuyeckue MaTepHuaJbl, ONpele/siole NpoueaAypbl OLCHUBAHUS
3HAHUM, YMECHUI U HABBIKOB

OT14er Mo NpaKkTUKe

OT4eT Mo MpaKTHKE SBISIETCS OCHOBHBIM JOKYMEHTOM CTYIEHTA, OTpPa)aro-
IIIMM, BBIMTOJTHEHHYIO UM pa0OTy BO BpPeMs MPAKTHUKH, MOJYICHHBIC UM OpTraHW3aIlu-
OHHBIC M TEXHUYECKUE HABBIKK W 3HaHUA. OTYET JOHKEH OBITh TOCTPOSH B COOTBET-
CTBUU C TUIAHOM TPAKTHKHA W OCHOBHBIMH BOIPOCAMH HHAWBHUAYAJTHLHOTO 3aJIaHUS.
OCHOBHOE BHHUMaHHE B OTYETE HEOOXOJMUMO COCPEIOTOYUTh Ha TOW paboTe, KoTopas
ObLIa TUYHO TIpojieaHa cTyAeHTOM. OTYET Mo MPaKTUKE JOJHKEH ObITh 0(hOPMIICH B
COOTBETCTBHH C MPEAbSIBIIEMBIMU TPEOOBAHUSIMHU.

3ader ¢ OLIEHKOM

3ader ¢ OHCHKOﬁ IMPOBOJAUTCA IO OKOHYAHHU IIPAKTUK B COOTBCTCTBHU C pac-
IMUCaHHUEM HpOMC)KYTO‘IHOﬁ aTTcCTalunu.
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3ayeT npoBOIUTCS B (pOPME 3AIIUTHI OTUYETA MO MPAKTUKE

[Ipu olleHMBaHUU 3alTUTHI OTUETA MO MPAKTUKE HEOOXOAMMO OOpPATUTh BHUMA-
HUE Ha CIEAYIOIIME MOMEHTBI: JIOJDKHBI OBITH O3BYYEHBI II€JIb U 33aJa4M MPAKTUKHU,
Ha3BaHa OPraHU3aLMsI-MECTO MPOXO0XKICHUS MPAKTUKU, KPATKO OCBEILIEHBI OCHOBHBIE
npodeccuoHanbHbIe JEHCTBUS, KOTOPHIC BBIMOJIHSI UM MPUHUMAJ y4acTHE B IMPO-
BeJICHUN OOydYarouIuiicsi, KpaTKO OMKcaHa padoTa Mo cOOpy MarepuasoB, CleJIaHbl
BBIBOJIBI O TOM, Kakue MpoQeccuOHaNbHbIE HABBIKM MPUOOPETEHBI B MpoIlecce Mpo-
XOXKACHUS TIPAKTHKH, CPOPMYIUPOBAHBI MPEJIOKEHUS, HANpaBlIEHHbIE HAa COBEp-
[ICHCTBOBAaHUE MPAKTUYECKOTO U TEOPETUIECKOTO 00YUCHHUS.

[Ipu ¢dopmHupoOBaHWK OKOHYATEILHOM OLIEHKM MO MPAKTHUKE PYKOBOJIUTEIb
JOJKEH YYUTHIBATH:

- coJiepKaHue, opopMIIeHHE OTYETa MO MPAKTUKE U COOTBETCTBUE €T0 MH/IMBU-
TyallbHOMY 33JaHUIO;

- KQUCCTBO 3alllUThLI OTYCTA I10 ITPAKTHUKC.

HpI/I HaJW4YUM COMHEHHS B OKOHYATECIbHOM OOCHKC IIO ITPAKTHUKC PYKOBOIM-
TCJIb OT Ka(beﬂ;pbl BIIpaBC 3a1aTb O6Y‘I&IOIH€MYCH AOITIOJIHUTCIIBHBIC YCTHBIC BOIIPOCHI
B COOTBCTCTBUM C MHAWBUAYAJIbHBIM 3a1aHUECM Ha IIPAKTHKY.
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