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1 NIOSACHUTEJIBHASA 3AIIMCKA

CoctaB U cojepkaHUEe MPAKTUYECKUX 3aHATHI HampaBIeHBI Ha peanu3anuio denepaabHoro
TOCYIapCTBEHHOTO 00pa30BaTENLHOTO CTaHApTa CPEIHETO MPOQeCcCHOHATBFHOTO 00pa30BaHUsI.
Benymeit aumpaktuyecko LeNbl0 MPAKTUYECKUX 3aHATUM  sBiseTcd  (OpMHUpOBaHUE

npodecCHOHATBHBIX IMPAKTHYCCKAX YMEHUW (YMCHUW BBINOJHATL OIPEACICHHBIC ICHCTBUS,
omepaluu ) HeoOX0IMMbIE B TIOCIIEAYIONEM B TPOGECCHOHATBFHOMN AESTEIbHOCTH.

B pesynbraTe uX BBHITOJIHEHUS, 00yJaronmMnics TOKEH:

ymemp:

- VY1 ucnonb30BaTh OCHOBHbBIC YHCIIEHHBIE METObI PEIICHUS MAaTEMATUUECKUX 3a/1aY;

- VY2 pazpabarbiBaTh aIrOpUTMbl W NPOrpaMMbl JUIsl PELICHUsI BBIYMCIMUTEIBHBIX 3a7ad,
YYUTHIBAsi HEOOXOJUMYIO TOUHOCTbH I1OJIY4a€MOTr0O Pe3ylbTaTa;

- Y3 noabupaTh aHATUTUYECKUE METO/IbI HCCIIEJOBAHUSI MAaTEMaTHUECKUX MOJETIEH;

- Y4 ucnosb30BaTh YHCIEHHBIE METO/IbI UCCIIEIOBAHUS MATEMAaTUUYECKIX MOJIEIIEH .

ConepxaHue MPaKTUUYECKUX OPUEHTHPOBAHO Ha IMOATOTOBKY OOYYalOIMXCS K OCBOEHHUIO
npo(eCCUOHANBHOTO MOJIYAS MPOrpaMMbl IOATOTOBKM CIEIHATMCTOB CPEJHEro 3BEHa IO
CHELUATIBHOCTU U OBJIAICHUIO HPOpeccuoHanbHbIMU KOMNEMEHUUAMU:

I[IK 1.1. OcymecTBasTh aHAIU3 HWMEIOIMXCS peIieHuH Uil BBIOOpa MPOrpaMMHOTO
oOecrieyeHus JJIsl CO3JaHUs U TECTUPOBAHUS MOJIENIN 3JIEMEHTOB CHCTEM aBTOMATH3alliM Ha OCHOBE
TEXHUYECKOTO 3aJaHMUS,;

[1IK 1.2. Pa3pabarbiBaTh BUPTYalIbHYIO MOJIENb 3JIEMEHTOB CHUCTEM aBTOMAaTHU3allii Ha OCHOBE
BBIOPAHHOTO MPOTPAMMHOTO 00ECIIEUEHUSI U TEXHUUYECKOTO 3a/laHu s,

[1K 1.3. TlpoBOANTH BUPTyaTbHOE TECTUPOBAHKE Pa3pabOTAHHOU MOJEIIN SJIEMEHTOB CUCTEM
aBTOMATU3AIUU I OLIEHKH (PyHKIIMOHATBHOCTH KOMIIOHEHTOB.

A Taroke GOPMUPOBAHUIO 0OUAUX KOMNEMEHYUIL:

OK 01 BeiOuparb cmnocoObl pemeHUsl 3a7a4  HPOQPECCHOHAIBHOW  AEATENbHOCTH,
MPUMEHUTEIBHO K Pa3TUYHBIM KOHTEKCTaM;

OK 02 OcymiecTBisTh MOUCK, aHAIW3 U HMHTEPIPETANI0 MHPOPMALUH, HEOOXOAUMOM s
BBITTOTHEHUS 33/1a4 MPo(eCcCHOHAIbHON HapaBJIeHHOCTH;

OK 03 IInanupoBaTh M pealM30BBIBATH COOCTBEHHOE MPOGESCCHOHAIBHOES W JMYHOCTHOE
pa3BUTHE;

OK 04 PaGotath B KOJIJIEKTHBE M KOMaH7e, Y(PPEeKTHBHO B3aMMOJCHCTBOBATH C KOJUICTAMH,
PYKOBOJCTBOM, KIMEHTAMHU,

OK 05 OcymecTBisTh yCTHYIO U IHCbMEHHYIO KOMMYHUKAIIMIO HAa TOCYapCTBEHHOM SI3BIKE C
y4eToM TpeOOoBaHUM 0COOEHHOCTEN COLMAIBLHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06 IlposBnsaTh IpakJaHCKO-NIATPUOTHUYECKYIO MO3ULHUIO0, AEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE HA OCHOBE TPAJAUIMOHHBIX OOIIECYETOBEUYECKUX IEHHOCTEM, NMPUMEHSTHh CTaHAAPTHI
AHTUKOPPYIIIUOHHOTO MOBEICHUS;

OK 07 CopneiicTBOBaTh COXpaHEHUIO OKpYXKalOIel cpeibl, pecypcocOepekeHnto, d3PPeKTuBHO
B3aUMOJICIICTBOBATh B YPE3BbIYANHBIX CUTYALUSX;

OK 08 Hcmonp3oBaTh cpeAacTBa (DM3UUYECKOW KYJIBTYpPHI JJII COXPAaHECHHS W YKPEIJICHUS
37I0pOBbsl B Ipoliecce NPOoPecCHOHAIBHOM JEATeNIbHOCTH M MOAJEp)KaHUs HEOOXOAWMOTO YpOBHS
¢u3nYecKol MOATOTOBIEHHOCTH;

OK 09 Ucnonp3oBaTh HHPOPMAITHOHHBIE TEXHOJIOTUH B MPOHEeCCHOHAIBHON JIEATEIIBHOCTH.

BeimonHenue — oOydarommxcsi — IpakTHYeCKMX  paboT 1o  y4eOHOH  AMCLHMILIMHE
«MopenupoBaHue TEXHOJIOTMUECKUX MTPOLIECCOBY HAMPABJIEHO HA!

- obobwenue, cucmemamusayuio, yenyoneHue, 3axKpenjieHue, pazeumue u Oemaru3ayuIo
NOYYEHHBIX MeopemuUYecKUx 3HaHUll N0 KOHKPeMmHbIM memMam y4eOHoU OUCYUNTUNDL,

- opmuposanue ymenull NPUMEHAMb NOJYYEHHble 3HAHUA HA NPAKMuKe, peanu3ayuro
e0UHCMBA UHM eNIEKMYAIbHOU U NPAKMUYECKOL 0esimelbHOCMU,

- ¢opmuposanue u paszgumue yMeHuu: HaAOIOOAMb, CPABHUBAMb, CONOCMABIAMD,
AHANU3UPOBAMb, 0enamsv 6bl800bl U 0000WEHUs, CAMOCMOSAMENbHO BeCMU  UCCLeO008AHUS,



NOIL308AMBCS PAZTULHBIMU NPUEMAMU USMEPEHULL, OPOPMIAMb pe3)Ibmamsl 6 gude mabauy, cxem,
epaguxos;

- npuobpemenue HagvIK08 pabombl C PA3TUYHLIMU NPUOOPAMU, ANNAPAMYPOU, YCIMAHOBKAMU U
OpyeuMu mexHu4ecKuMu cpedcmaeamu 0t RPOBeOeHUsi ONbINM OB,

- pazeumue UHMELIEKMYAIbHLIX YMEHUUl y OYOyWux Cneyuaiucmos: aHaIumuyeckux,
NPOEKMUPOBOUHBIX, KOHCIMPYKIMUBHBIX U OD.,

- 8bLIPAOOMKY NpU peuteHuu NOCMABIEHHbIX 3A0ay NPOpeCcCUOHATLHO 3HAYUMBIX KAuecms,
MAKUX KaKk camocmosmenbHOCMb, 0MEemcmeeHHOCHb, MOYHOCHb, MEOPYeCKdsl UHUYUATNUBA.

[IpakTryeckue 3aHATHS TPOBOAATCS MOCIE COOTBETCTBYIOMICH TEMBI, KOTOpas 00ecIieYnBaeT
HaJIMYUE 3HAHW I, HEOOXOIUMBIX JIJISl €€ BBITTOJTHCHHSL.
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Tema 2.1.
MareMaTn4eckue u
YHcJIe HHbI€ MEeTO/bI
pele HUS MPUKJIATHBIX
3aja4

[Tpakruueckas pabora Nel. [Ipumenenue
HHCTpyMeHTa [10060p napamempa nns
pewenus ypasHenuii B MS Excel

2

V1. V3.

IIpaktnyeckas padora Ne2. [Ipumenenue
MHCTpYMEHTa [louck pewenus 1is
peLICHUs CUCTEM JIMHEHHBIX YDPABHEHUH B

MS Excel

V1. V3.

[Tpakruueckas pabota Ne3. Pemenue
TpPaHCHOPTHOM 3ajauu cpencTBamMu MS
Excel

V1. V3. V4.

[Tpakruueckas pabota Ne4. Perenne
3aa4 ONTUMM3AIUY cpeicTBaMu MS
Excel

V1. Y3, V4.

Paznea 3. MopeanpoBanue cucremM
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Tema 3.1.
MoaeaunpoBanue
CJIOKHBIX CHCTEM

[Ipakruueckas padota Ne5. [Toctpoenue
MOJIETH CUCTEMbI MaTeMaTHYECKUX
pacueroB Mathcad: Beruucienue
MPOU3BOTHON (DyHKIIHH

¥2.V¥3.

IIpaktnyeckass padora Ne6. Iloctpoenne
MOJIENTH CHCTEMBI MaTEMaTHUECKUX
pacueroB Mathcad: Beruucienue
OTIpe/ICTICHHBIX MHTETPAJIOB, PacueT
JIouRAN (PUTYphI, OTpaHUYEHHON

rpadukamMu QyHKIHI

V2. V3.

[Ipaktiueckas pabora [Ipaktnyeckas
pabota Ne7. TlocTpoeHne MOIETH CHCTEMBI
MaremMaTH4eckux pacueroB Mathcad:
noctpoeHue rpadgukoB QyHKIUNA B
HOJIAPHBIX KOOPAWHATAX, ITOCTPOEHUE
IMOBEPXHOCTEU

V2. V3.

[Ipakrudeckas padora Ne8. Peanmzamus
MOJIEI METO/IOM MOJIOBUHHOTO JICTICHUS
cpeacreamu MS Excel u Mathcad

V2. V3.

[Mpakrudeckas padota Ne9. Peanmzanus
METOJ]a HAMMEHBIIIMX KBa/IPaTOB
cpeacreamu MS Excel u Mathcad

¥2.V3.

HNTOT'O

18




3METOAUYECKHUE YKA3AHUSA

Tema 2.1. MaTtemaTudeckue M YMCJIeHHbIEe METOAbI pellie HUsI MPUKJIATHBIX 32124

IIpakTnuyeckoe 3ansatue Nel
IIpumenenne nncrpymenta [logdoop mapameTpa 1/ pemie HUS MPOCTHIX
MaTeMaTnueckux 3aga4d B MS Excel

Heab padoTbi:

OCBOUTH TEXHOJOTHIO TIpUMEHEHUs1 nHcTpyMeHTa [loabop mapamerpa Ui pelieHus 3a1a4 B
MS Excel
Brinosnus padory, Bel Oynere:

YMETB!
- MCTOJIb30BaTh OCHOBHBIE YHCIIEHHBIE METO/IbI PEIICHUSI MaTEMaTHUYECKUX 3aj1ay;

- HO,Z[6I/IpaTB AHAJINTUYECKUE METOAbI UCCIEA0BAaHUI MAaTEMaTUYECKUX MOJICTICH.

MarepuajibHoe o0ecnedyeHue: TEpcoOHANBHBIM KommbloTep, MS Excel, Metomnueckue
yKa3aHMsl 110 BBITOJHEHUIO IPAKTHYECKOH paboThI

Kpatkue TeopeTHyeckue cBeJIeHUs:

[TonOop mapamerpa, HCIONB3YeTCs KOTJa HM3BECTEH JKEIAaeMbId pe3ylnbTaT OAWHOYHOMN
dopMynbl (T.e. M3BECTHO 3HaueHUE (DyHKUIMM), HO HE M3BECTHBI, 3HAUEHUS, KOTOpbIE TpelOyercs
BBECTH IS IOJTYYSHHS 9TOTO pe3ylibTaTa (3HaYeHHS apryMeHTa (QyHKIun).

I[Tpu Ilon6ope nmapamerpa MS Excel u3menseT 3HaueHrne B OAHONH KOHKPETHOH siueiKe 10 Tex
nop noka Gopmysa, 3aBUCHMAas OT 3TOU SUYEHKU, HE BO3BPAILAET HYKHBINH pe3ybTar.

3apanme 1. Penmth 3amauy, ucnons3ys nuHcTpymMeHT [lonbop mapamerpa. Kakoe paccrosinue

MO’KHO IIPEOA0NETh 3a 12 MUHYT IpU CKOPOCTH 75 KM B yac?
IHopsinox BbINoIHEe HUsI 3aaHus 1:
B sueiiky A2 BBectu Gopmyny =A4*(60/A3)
B sueiike A3 BBecTH uncio 12.
B saeiixy A4 BBectu gopmyny=A2*(A3/60)
Beimonuuts komMauay JJanuvie— Ananus «umo-ecauy— Iloobop napamempa.
B none BBoga Yemanosums 6 suetike BBectn A2 Uiy MIENKHYTH Ha siueiike A2.
B none BBoga 3nauenue BBeCcTH 4uCio 75.
B none BBOna M3mensa snauenue aueiiku BBeCTu A4 win IENKHYTh Ha siuelike A4.
[énkuyrs Ha kHOTKE OK.
B otkpeiBImIeMcst okHe Pezynvmam noobopa napamempa MEnkuyth Ha kHomke OK.
Omeem. 3a 12 MUHYT NpU CKOPOCTH 75 KM B 4ac MOKHO IIPEOAOIETH 1 SKM.

©CoNoa~wWNE

3aganue 2. Penmth 3amady, nucrmonb3ys uHCTpyMeHT [logbop mapamerpa. KakoBo 3HaueHme
paauyca Kpyra, €ciu IJIomaap Kpyra paBaa 177

IHopsiaok BHINOJIHE HUS 3aaHus 2:
B siueiike Al BBecTH uncio 0 (3HaueHHE paguyca OKPYKHOCTH ).
B sgeiixy A2 BBecTH GopMyny HaxoKAeHUs muomamy kpyra=I11()*A2/2
BreimonauTth komManny /lannvie— Aunanuz «umo-ecaiun— Iloobop napamempa.
B none BBoga Yemanosums 6 suetike BBectn A2 Uiy IIENKHYTH Ha siueiike A2.
B nose BBona 3rauenue BBectu yucio 17.
B none BBOna M3mensa snauenue aueiiku BBecTu Al winn mENKHYTh Ha siuelike Al.
[llenkaute Ha kHOMKE OK.
B otkpeiBmIeMcst okue Pezynvmam noobopa napamempa mignkuyth Ha kHorke OK.
Omeem €CJIM IJIOLRs Kpyra paBHa 17, To panuyc paseH 2.3.

NN



®opma mnpeacraBjeHusi pesyiabrara: ¢aitn MS Excel ¢ nByms nmcramu, nucrl-
«PaccrosiHUEY, TUCT2-«Pagnycy.

Kpurepuu ouenku:

O1eHKa «OTJIMYHO0)» BBICTABIISIETCS, €CJIM BBIITOJIHEHBI BCE 3a/aHUS MIPAKTUYECKOTO 3aHATHS,
JIOTIYLLIEHBI 1-2 Helo4YeThl, CIpaBIeHHbIE 0 TPEOOBAHUIO MPENOAaBaTeNs.

OlieHKa «XOPOII0» BBHICTABISETCS, €Clid paboTa BBIMOIHEHA B MOJHOM O0BEME, JTOMYIICHBI
onHa oumOka wian Oojiee BYX HEIOYETOB IMPHU BBHIMOJHEHHH 33/laHUs, HUCIPaBJICHHBIC IO
3aMEYaHMIO0 TPErnoJaBaTes.

O1eHKa «yJI0BJIETBOPUTEJIBHOY» BBICTABIISICTCS, €CJIM 3a/IaHUsl BBIIIOJIHEHBI HE B IMOJHOM
oOwveme, JOomyleHbl 1-2 oumOKy MpHU BHIMOJHEHUH 33JaHUM HO TMPOJEMOHCTPHUPOBAHBI YMEHUS,
JIOCTAaTOYHBIE /ISl JAJIBHEUILETO YCBOEHUSI IPOrPaMMHOIO MaTepuara.

OleHKa «HeYAOBJIETBOPUTEJIbHO» BBICTABJIAETCS, €CIIM BBIIOJIHEHO MEHEE IOJOBUHBI
3aJaHui, HE NPOJEMOHCTPUPOBAHBI YMEHHUsS, JAOCTATOYHBIE [UIS JAJIbHEHIIEr0 YCBOECHUS
MIPOTPaMMHOTO Marepuaa.

IIpakTHyeckoe 3ansiTHe Ne2
IIpumenenune uncrpymenrta [lonck pemeHus 1Js pellle HUSA CHCTEM JIMHE HHBIX
ypaBHeHuii B MS Excel

eab padoTs:
N3yante HancTpouky «lIoMCK peleHus» UIsl HaxX0XKICHHUS KOPHENH CUCTEMBI YPaBHEHU U
Bbinosnus padory, Bol Oynere:

YMETB!
- MCTOJIb30BaTh OCHOBHBIE YHCIIEHHbIE METO/IbI PEIICHUSI MaTeMaTHUYECKUX 3aj1ay;

- HO,Z[6I/IpaTB AHAJIMTUYCCKUEC MCTOAbI MCCIICAOBAHHUA MAaTCMAaTHUCCKNX MO,Z[GJ'IGI‘/'I.

MarepuajibHoe oOecnedeHMe: IepcOHANbHBIN KoMmmbioTep, MS Excel, Metoauueckue
YKa3aHUS 110 BBHITTOTHEHUIO MPAKTHYECKON paOOThI

Kpatkue TeopeTHyeckmne cBeJIeHUs:

Hancrpoiika Ilouck pemeHus sIBISCTCS MOIIHBIM CPEJCTBOM aHanu3a naHHbIX B EXxcel. C ee
MOMOIIBI0 MOXKHO OMNpPENEeNUTh, MPHU KAKUX 3HAUYEHUSX YKa3aHHBIX BIMSIONMX syeek (opmyna B
LEJIEBOU sYCiKe MPUHUMAET HY)KHOE 3HaUeHHEe (MUHUMAJIbHOE, MAaKCUMaJIbHOE HJIM PABHOE KaKOM -
nubo BenuuuHe). JlJig mporeaypbl MOHMCKAa pPElieHUs MOXHO 3a7aTh OTpaHUYEHUs, MPUYEM HE
00s13aTeNIbHO, YTOOBI IIPU 3TOM HCIIOJIB30BAIIUCH T€ K€ BIUsOLMe sueiku. i pacyera 3aJaHHOTO
3HAYEHUs NMPUMEHSIOTCS PAa3IMYHbIE MaTeMaTUUYECKUE METOJIbl MOUCKa. Bbl MOKeTe YCTaHOBHTH
PEXUM, B KOTOPOM TMOIy4EHHBIE 3HAUEHUsI TIEPEMEHHBIX aBTOMATHYECKU 3aHOCSTCS B TaOIHUILY.

B ocHoBe moucka pemeHus JeXKUT WTEepalMoHHbIN (mpulmmkeHHbH) wmerod. Ero
OCOOEHHOCTH:

# [louck pewenus TIO3BOJIIET MCIOJB30BATh OJHOBPEMEHHO OOJBIIOE  KOJIMYECTBO
nepeMeHHbIx, 6omee 200;

#  [louck pewenuss MOXET 3a7laBaTh OTPAaHUYEHUS U1 UBMEHSAEMBIX SUEEK;

#  [louck pewenus obecriedBaeT MOMCK HAWIYUILEro pe3ylibTara U30 BCEX BO3ZMOMKHBIX;

# [Jlouck pewenus I CIOXHBIX 3aJjad MOXKET T€HEPUPOBATh MHOKECTBO Pa3IMYHBIX
PEIIeHU U IIPU 3TOM COXPaHSTh KaKJ0€ U3 MOJYYEHHBIX PeUICHUN, OpeeNss sl HUX CIieHapHil.

3anauu, Ui pelieHUs KOTOPBIX HUCob3yeTcst [Iouck pelenust, UMEeT psili CBOMCTB:

1. HNwmeercs eourncmeennas neneBas sueika.



HeneBass sA4ellka — O5TO Ta s4YeKa, U1 KOTOPOM HYKHO HaWTH MaKCUMAaJIbHOE,
MMHHMAaJIbHOE MJIH 3aJaHHOES 3HAYCHUS.

2. ®opwmyna B 1eJeBON (QYHKIIMU COIAEPKUT CCHUIKU Ha PSIIT U3MeHAeMblX sueeK (TIPSIMO WU
KOCBEHHO), COJIEprKalllie TePeMEHHbIE HEU3BECTHBIE ISl pEeIatoIeiics 3a1a4u.

N3meHsieMble stUeHKH — 3TO T€ SYEHKH, OT KOTOPBIX 3aBUCUT 3HAUCHUE 1€JICBOM STUCHKU.

[louck pereHus 3aKII09aeTcs B TOM, YTOOBI 1O00paTh TaKWe 3HAUYCHUS U3MEHSIEMBIX sTUEeK,
KOTOpBIE JTaBaju Obl ONITUMANIbHBIC 3HAUCHUS I (POPMYIT [[EICBOU SUCHKH.

3. Moxer ObITh 3aJaHO HEKOTOPOE KOJUYECTBO OSPAHUYEHUll — YCIOBUM WU

COOTHOILEHU M, KOTOPBIM JTOJIKHBI YIOBJIETBOPSITh HEKOTOPBIE U3 U3MEHSAEMBIX STUCEK.
3ananme 1. Penmts cucreMy ypaBHEHMH, UCIOB3Ys HAACTPOUKY [louck pewtenus.

9x,-6x,-3x,+8x,=8
4x, +6x,-7x,+4x, =7
2x, +3x, +5x, +3x, =13
4x,-8x,+3x,+7x,=6
IHopsinox BbINoIHEe HUsI 3a1aHus 1:
1. Bsectu B croznben; A HayanpHOE MPUOIMIKEHUE 7S 3HAUEHUM BceX Hen3BecTHBIX. [1ycThb
310 OymyT 0.
B cton6ern B BBecTn hopmyity, onuchIBaronye JeBbIie YaCTH YpaBHEHMUI.
B cronGen; C BBecTH 3HaYeHUS MPABBIX YacTel ypaBHEHU.
YcranoBuTh Kypcop B stueiiky Bl u 3anmyctuts Haactpoiiky [louck pewtenus:
B none BBona Yemanosumo yenesyro aueriky MenkHyTh Ha suelike Bl.
B none BBona 3nauenue ycranoBuTh 3HaueHue sueriku Cl.
B none BBoga Msmenss snauenue auenuku seectu SAS1$AS4.

K orpanuuenusim 106aBUThH BCE YpaBHEHHU S, KpOME TIEPBOTO.
s maHHO# cHCTEeMBbl YpaBHEHHH TUANTOrOBOE OKHO [louck peutenus OyNeT BBITIAICTD
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®opma npeacraBiaeHus pesdyiabrara: ¢aiitn MS Excel «Cuctema.xlsx»
Kpurtepuu oneHnku:



OneHKa «OTJIMYHO» BBICTaBJISIETCS, €CIM BBINOIHEHBI BCE 3a/laHUs IPAKTUYECKOTO 3aHATHS,
JIOTIYILLIEHBI 1-2 HeoueTsl, CIpaBlIeHHbIE 0 TPEOOBAHUIO MPENOAaBaTENs.

O1eHKa «XOpOIL0Y» BBICTABJISIETCS, €CIU padoTa BBIIIOJIHEHA B MOJHOM O0BEME, TOIYIICHBI
olHa ommOka uin Ooyiee JBYX HEAOYETOB IPH BBINOJIHEHMM 3aJaHUs, MCIPABJICHHBIE I10
3aMEUYaHUIO IIPENnoiaBaTels.

OrueHka «ya0BJI€TBOPHUTEIbHO» BBICTABIISACTCS, €CIM 3aJaHUs BBHIMOJIHEHBI HE B IMOJHOM
o0beMe, TOomyIeHb! 1-2 onmMOKd IpU BBINOJIHEHUH 33JaHUM HO MPOJIEMOHCTPUPOBAHBI YMEHHS,
JIOCTATOYHBIE JUISl JaJIbHENIIEro YCBOGHHS MPOrPaMMHOI0 MaTepuarna.

OleHKa «HeYyAOBJIETBOPUTEJIBHO» BBICTABJIETCS, €CIIM BBIIOJIHEHO MEHEE I10JOBUHBI
3aJaHui, HE MPOJEMOHCTPUPOBAHBl YMEHHUs, JOCTAaTOUHbIE JJs JalbHEHIIEro YCBOCHMS
IIPOrpaMMHOI0 MaTepuana.

IIpakTnyeckoe 3ansaTue Ne3
Pemenue TpancnoprHoit 3axauu cpeacreamu MS Excel

HeJab padoTbi:

Hayuntbest pemars TpancnopTHbIe 3a1aun cpeactBamu MS Excel

Bobinosinus padory, Bol Oynere:

YMETB!

- HCII0JIb30BaTh OCHOBHBIE YHCIICHHBIE METO/IbI PEILICHUSI MATEMATHYECKUX 3a1a4;
- 1OI0MpaTh aHAIUTUYECKUE METO/IbI UCCIIEA0BAHU MAaTEMAaTHUECKUX MOJIENEH;
- HCII0JIb30BATh YMCIIEHHBIE METO/Ib] HCCIIEA0BAHU S MATEMATUUECKUX MOJEIIEH.

MarepuajibHoe o0ecnedyeHHe: TEpCOHANBHBIM KommbloTep, MS Excel, Metomnueckue
VKa3aHUS 0 BBITTOJHEHHUIO MTPAKTUYECKON paboThI

Kpatkue TeopeTnyeckue cBeJeHuUs:

B MH)XEHEpPHBIX, MapKETUHIOBBIX, OYXIaJITEPCKUX MCCIEAOBAHUAX pEIIAIOTCS 3ajauu,
KOTOpBbIE TPEOYIOT OTHICKATh OJJHO M3 ONTHUMAIbHBIX pelieHui. [ OThICKaHHS TaKMX PEIleHU B
Excel umeercs cpencrBo Iloucka peuwienus.

K 3amauaM Takoro Tuma OTHOCATCS:

% TPAHCIIOpPTHAs 3a/1a4a;

®33/1a4a O BbIOOpE ONTHMAIBHOIO MEHIO;

®33/1a4a O Ha3HAYCHUSX;

% 3aj71a4a 0 BbIOOpE mopTdelis LIeHHbIX Oymar;

% 33/1a91 JTUHEHHON anreOpsl;

U T.JI.

TpancriopTHas 3a7a4a MOXeT ObITh COPMYIMPOBAHA PA3TUUHBIMU criocobamu. [locmarnoska
s3a0auu A. IlycTb mMeeTcs m HWCTOYHUKOB (uHAHCHUpoOBaHHS Aji, A, ..., Am ¥ n TEepUOIOB
¢unancupoBanus Bi, By, ..., By, U3BecTHBI 3arparbl, CBS3aHHBIE C BBIICICHHEM €IWHHIIBI
JEeHEeKHBIX pecypcoB Cjj U3 o HCTOYHHKA B j-OM IEpHOE, a TAkKe 00beMbl (MHAHCUPOBAHUS U3
K@XIO0ro 1Iro HCTOYHMKA B TEYEHHE BCEro BPEMEHM — ai. VI3BECTHBI CyMMapHbe OOBEMBI
(MHaHCUPOBAHUA U3 BCEX HCTOUYHUKOB B KaX/Iblil j-il mepuo BpeMeH! - b
Tpebyercs
ONPEIEIINUTD 00beMbl (PUHAHCUPOBAHMUS Xjj U3 I-TO UCTOUHHUKA B j-OM IIEPHOJE, YTOObI:

1. Pecypchl Bcex HCTOYHUKOB OBUIHM PEaTM30BaHBI.
2. OOGecrieunTh (JMHAHCUPOBAHUE B MTOJIHOM 00BEME B KXKIOM IEPHOJIE.
3. JIOCTHTHYTH 3KCTpEMyMa BBIOPAHHOTO KPUTEPUS ONTHMH3AIINH.



Ilocmanoska 3a0auu B. TlycTh UMeETCsS n MyHKTOB MPOM3BOJICTBA (XpaHeHUs) A1,Az,...,An,
HEKOTOPOTO OJJHOPOJHOIO pecypca, 3amachl KOTOPOTO COCTABJISIFOT a1,32,...,an YCIOBHBIX CIUHHII
COOTBETCTBEHHO. KpoMe 3Toro, mMeeTcss m myHkToB notpebienus B1,Bo,...,Bnm manHoro pecypca ¢
notpedHoCcTAIMH b1,02,....by yenmoBHBIX enuaui. Kpome sToro, m3sBectHa Martpuia mnepeBo3ok C,
3JIEMEHTBI KOTOPOIl Cjj — 3aTpaThl Ha IIEpeMElCHUE eAUHUIIBI pecypca U3 Aj —IIyHKTa XpaHeHHs B Bj
— IYHKT TOTpeOsIeHus.

TpebyeTcsi BBIBE3TH BCE PECYPChI M3 ITYHKTOB XpaHEHUs Aj, yIOBJICTBOPHTH TOTPEOHOCTH BO
BCEX ITyHKTax Bj, Bce mepeBO3KH BHIMOIHUTH C MUHUMAJIbHBIMU CyMMapHBIMH 3aTpaTaMu.

Jlist  pelieHWsT TOCTaBICHHOW 3amaun  chopMynwpyeM €€ MaTeMaTHYeCKyl0 MOJIEb,
MEepBOHAYATILHO CBEJISl ICXOHBIC JAaHHBIEC B CIEAYIOIIYI0 TaOIHILy:

B B1 B2 Bm 3amacel  ai
i
A

Al cl11 c12 e clm al

A2 c21 c22 ‘e c2m a2

An cnl cn2 e cnm an

Y1a

IoTpedn b1l b2 Bm u

octH bj j=1J

Pasnuyaror  3akpeITyro  (cOalmaHCUpPOBAHHYIO) M OTKPBITYIO (HecOaTaHCUPOBAHHYIO)
TpaHCIOPTHYIO 3a1ady. [Ipu aTom, eciu

(] ™

E a; = E bj

1 1
TO 3aJla4ya Ha3bIBACTCs COATAHCHPOBAHHOM, B TPOTUBHOM ClIydae —HecOaTaHCUPOBAHHOM.
st perieHust, copMyTMpPOBAHHON 3a/1a4M, COCTABUM €€ MaTeMaTH4eCKyl0 MOJETb.

MaremMarnueckasi MoOJeJib 3aKPbITOM TPaHCNOPTHOM 3amauu. Jlnsg mocrtpoeHus
MaTeMaTH4YeCKON MOJICIIH 3aJ1auu:

1. Omnpenenum HEU3BECTHBIE U UX KOJIUYECTBO.

O0o3HauuM uepe3 Xjj KOJIMYECTBO pecypca, MepeMelaeMoro u3 Aj MyHKTra XpaHeHus B B;
NYHKT 1oTpebienus. TakuM oOpa3oM, 3JIEMEHTHI Xij00pasylOT MaTpHIly IIEPEBO30K X nxm.

2. 3anumem 1eneByo (QYHKINIO — CyMMapHBIE 3aTpaThl Ha MEPEBO3KY PEeCypcoB, KOTOPYIO
HEO00XOIMMO MUHUMU3UPOBATH
-

F(X) = Zi Cij * Xjjomin (1)

i=1j=1
3.  CdopmynupyeM OTpaHHYCHHS pacCMaTPHUBAEMON 3aauu.

3.1. Pecypcm M3 BCCX IIYHKTOB OTIIPaBJICHUA OOJIXKHBI OBITH BBIBE3EHBI. JTO OIrpaHHUYCHUC
MOXXHO 3a11ucaTb B BUJIC!:

ix":ai, (i=12.n) 2

T.e. cyMMa 3JIEMEHTOB KaXXJIOW CTPOKM MAaTpHUIlbl MEepeBO30K X paBHa 3amacy pecypca B
JaHHOM IIYHKTC XpaHCHMU .
3.2. Heo0OxomuMo yIOBIETBOPHUTH 3aMPOCHl KAXKIOTO MOTPEOUTENS B TaHHOM pecypce. ITo



OIpaHUYCHHUC MOKHO 3alluCaTh B BUJC!:
ZXH =p,, (=12.m) (3
i=1

3.3. BBCI[CM I'paHUYHBIC YCIIOBUS, KOTOPBIC OMPCACIIIOT MPEACIBbHO AOMYCTUMBIC 3HAUCHUA
HCKOMBIX ITCPEMCHHBIX. JI.]'ISI Hallei 3aaa4u UX MOKHO IMPEACTAaBUTL B BUJIC:

X, 20, (Fl2..n j=1.2.m) (4)

Takum obOpaszom, nesneBas Gpyukius (1) u orpanuucaust (2-4) o0pasyroT
MaTeMaTHYECKYI0 MOJIENb COATaHCUPOBAHHON TPAHCIIOPTHOM 3a/1a4H.

Hopsigox BbINOJIHEeHUs 3a1aHus 1:

1.  Wpentuduuuponars cBO padoTy, nepeumeHnoBaB Jluctl B TUTYIbHBIN JIMCT U 3alUCaB
HOMeEp J1ab0opaTOpHOI pabOTHI, €€ Ha3BaHUE, KTO BHIITOJIHUI U IIPOBEPHUIL.

2. Ha cnenyromem nucrte, ¢ umenem CoOanancupoBanHas T3, co3maiite TaObIuIly /I BBOJA
YCJIOBUH 33714l U BBEAUTE UCXOAHBIE JaHHBIE.

3. 3amucarh MaTpUIly 3aTpaT Ha nmepeBO3KU Cax4.

4. CocTaBUTb MaTpHILy IEPEBO30K X4x4 C IIOKA HYIEBBIMH 3HAYEHUAMU Xij.

5. JIOMOJHUTH MaTpHIly IEPEeBO30K JBYMs CTOJIOLIAMHU CIIpaBa U JIBYMS CTPOKaMHU CHHU3Y, B
KOTOpBIE 3aIIMCaTh:

®  3amachl MECKA aj M KOJIMYECTBO BBIBE3CHHOTO PECypca M3 KakIOTO Kaphepa, UCIONb3Ys
BcTpoeHHyIo pyrknuio MS Excel — CYMM();

® [OTpeOHOCTH B IeCKe Dj M KOJIMYECTBO JIOCTaBJICHHOTO IECKa HA KXY CTPOHKY,
UCIOJIB3YsS BCTpoeHHYI0 dyHkinio MS Excel — CYMM().
6. IlpoBeputh 3amauy Ha COAJAHCHUPOBAHHOCTh M 3amucaTh LeleByro QyHkuuio F(X),

A B C o £ F G

: Maphept 10 15 20 20

+ Mapuep2 15 15 10 20

S Mapeep3 | o 15 =

© Kapuepa 10 10 5 =

7 X:

H

i Mapuep 1 o [ o 0 0

0 Mapbep 2 0 a a 0 0

M .’m;- 0 0 [ 0 0
a [ a [ o 0

3 0 o o 0

I/ICHOJI.BSYSI BCTPOCHHYIO d)YHK(I_II/IIO MSc Excel — CYMMHP(?PBB().

Ma 30K X
¢ Mapuepl [ 0 0 0 0
0 &2 0 0 0 0 0
| Mapeep 3 o 0 0 0 0
2 a 0 0 0 0 0
0 0 0 0

1200

=B o o



7. BpI3BaTh IUamoroBoe OKHO HaaCTpoiiku «llonck pemeHus» U BHIMOJHUTH HEOOX0IUMBIC

YCTAHOBKH.
r
Mowcx pewenus u
YCTSHOBUTS LIENesyIO AYerKy: sc <22 G

Pasesoit: CAMANBMOM : |0 3
| paK Y IMauere0 | IHANEHIN0

O MGHMANBHOMY SHAUSHTO
sHeran sueinon:

e =
Orparemeram; [QapameTpol
[$B3513:$E513 = $B814:8E514 - LoSasro
| $B89:6ES12 >=0
| $F$9:5F$12 = $659:9G§12 [ wesn |
SRET

Lﬂm

[ gwea ]

8. COXpaHI/ITL " IIpOaHaAIU3HUPOBATh MMOJIYUCHHOC PCIICHUC.
A i c = E E

G

7 Mampu x:
!
o Napeep 1 7] 0 [) [ 150
I Kapaep2 [} [ 100 100 200
Kapuep 3 [} 250 o o 50
2 4 150 250 o [) 400
SN S0 100 100

®opma npejacTaBJieHus pesyabrarta: ¢aiinm MS Excel «TpancrnoptHas 3agada.xlsx»

Kpurepuun onenkn:

OneHKa «OTJIMYHO» BBICTABJISIETCS, €CIIM BBINOIHEHBl BCE 3a/laHUs IPAKTUYECKOTO 3aHATHS,
JOMYIIEHBI 1-2 He0YeThl, UCIIPAaBICHHBIEC IO TPEOOBAHHIO TIPEMOIaBATENs.

O1eHKa «XOpoOII0» BBICTABIISIETCS, €CIU paboTa BBINOJHEHA B MOJHOM 00bEME, JOMYIIEHbI
olHAa ommOKka iKW Oosiee OBYX HEJOYETOB MPHU BBHINOJIHEHUM 3aJaHMs, HCIPABICHHBIE I10
3aMEUYaHHIo IPEnoiaBaTes.

O1eHKa «yA0BJEeTBOPHTEJIbHO)» BBICTABJISAECTCS, €CIM 3a/JaHUsI BHIIIOJIHEHBl HE B IIOJHOM
o0beMe, TOomyIieHb! 1-2 oumOKd NpH BBINOJIHEHUH 33JaHUM HO MPOJEMOHCTPUPOBAHBI YMEHHMS,
JOCTaTOYHBIE JUIs JlbHEHIIET0 YCBOCHUSI IPOrPAMMHOIO MaTepuana.

OneHKa «HeyI0BJIETBOPUTEIbHO» BBICTABIIACTCS, €CIM BBIIOJHEHO MEHEE I10JOBHHBI
3aJjaHUi, HE MPOJAEMOHCTPUPOBAHBl YMEHHUS, JOCTATOYHBIE JUId JaJIbHEUINEIO YCBOEHHUS
IPOrpaMMHOIO MaTepuana.



IIpakTuyeckoe 3ansiTue Ned
Pemenue 3aga4 ontumusanuu cpeacrsamu MS Excel

Heab padoTbi:
Hayuntbest pemarts 3amaun ontuMu3aiu cpeactsamu MS Excel
Bbinosnus padory, Bol Oynere:

YMETb:
- HCII0JIb30BAaTh OCHOBHBIE UM CIEHHBIE METO/IbI PELICHUSI MaTEMaTHUYECKUX 3a/]ay;

- MOOMPATh AaHATMTHYECKUE METO bl UCCIICIOBAHMS MAaTEMAaTHUECKUX MOJICIICH;
- MCII0JIb30BaTh YHUCIECHHBIE METOAbLI UCCIIEA0BAHUSI MATEMAaTHYECKUX MOJETIEH.

MarepuajibHOe o0ecnedyeHHe: IEpCOHANBHBIM KommnbloTep, MS Excel, Metomnueckue
YKa3aHUS 10 BBITTOJIHEHUIO MTPAKTHYECKON paboThI
3aganue 1: CocTaBUTH TJIaH BBITOJHOTO MPOM3BOJICTBA. PUpMa MPOU3BOAUT HECKOIBKO

BHUJIOB MPOJIYKIIMHM U3 OJTHOTO M TOTO e ChIpbs — A, B, C. Peanu3zanus npoaykiiuu A naet npuObLIb
10 p., B—15p., C —20 p. Ha enuHULLY U3ACITIHUSL.

[TpoayKIuo MOXKHO MPOU3BOAUTEL B JIFOOBIX KOJWUYECTBAX, MOCKOJIBKY U3BECTHO, YTO COBIT,
obOecrieueH, HO OTpaHUYEHBI 3amachl ChIpbs. HeoOXoamMo ompeneauTh, Kako TPOAYKIHH U
CKOJIBKO HaJI0 MPOU3BECTH, YTOOBI MPUOBLIH OT pealin3aliu Obljla MAKCUMAIBHOM.

IHopsinox BbINoIHEe HUSI 3aaHus 1:

1. CosnpaiiTe 3a€KTPOHHYIO TAOIHUIY IO 00pasiLy:

A | B | ¢ | b | E | F

1| flnaH ebl2odrozo Npoussodemas
2

Chipbe Hopua pacxoaa ceipba Janac | Paczoa
3 ChIpbA | ChIpbA
4 A B C
5 Cripee 1 18 15 12 350
B Cripee 2 3 4 & 200
7 Cripee 3 ] 3 3 100

Mpubeine Ha

g 2. 131, 10 15 20
9 | KonkdecTteo

Obwan
10| npubens
41

BBenute nucxoaHble JaHHEIE.

2. Pacuernble GopMyaBl UMEIOT BU/I:
Pacxoo ceippss I — (konmudecTBO cbipbs 1)*(HopMa pacxona cbipbs A)+(KOJIUYECTBO ChIPbS

1)*(mopma pacxona ceipbs B)+(komuuecTBO chipbs 1)*(HopMa pacxona ceipbs C).
3uaumr, B sueiiky F5 HyxHo BBecT popmyny =B5*$B$9+C5*$C$9+D5*$D$9
OOpaTuTe BHUMAHME, YO 3HAYEHUS KOTUYECMBA ChIPbS KANHCO020 8UOA NOKA He U3BECTNHDbL

u 6yoym nooobpamuwi 6 npoyecce peuieHus 3a0anus (adetiku B9: D9 noxa nycmeie).

(Obwas npubsiie no A)=(npudblIb Ha €1, u3aenuil A)*(konmdectro A),

crienoBaTensHO B sueiiky B10 cinenyer BBectu dopmymy =B8*B9.

HUmoecosas odbwasa npubsine = (OOmas npuodbis mo A)+(OOmas npudsias mo B)+HOOmas
npuObLTh 1o C), 3HauuT B stueiiky E10 cienyet BBectn dopmyny =CYMM(B10:D10).

3. B wmenwo CepBuc akruusupyiite komanay IloMck pelieHMsi ¥ BBEIUTE MapaMeTpHhI
MOHUCKA!

& B kadyecTBe uenesoil aueiku ykaxute sueiiky "MtoroBas obmas mpubsuis” (E10).
[TockonbKy HEOOXOJMMO HAWTH MaKCHMalbHOE 3HAYCHHE CyMMAapHOW MPHUOBUIM, aKTUBU3UPYHTE
KHOIY pasHbiil — MaxcumanoHoMy 3HAYEHUIO.



& B xauecTBe uzmeHsaemblx A4eeK BBECTU sUEHKU KoimdecTBa Chipbs — (B9: DY).

<  Hcnonw3ys kHOUKYy /obasums B okHax [louck pewenus n /lobasnenue ozparuyeHul,
ONUIIMTE BCE OTPAHMYEHHUS 33/1a4M Ha 3a11ac ChIPbS:

Pacxon ceippst 1 <=350; pacxon ceippa 2 <=200; pacxonm ceipba 3 <=100, a Taxxe

MOJIOKUTENbHBIE 3HaueHus chipbs A, B, C >=0.

JAofaeneHHe orpaHHUe HHA @@ lloKck peweHus

c " YCTAHOBMTE LENEBYH AWeiiy: B3 BEINOAHKTE |
CeINKa Ha AYeHKy: ! .
- v Qrpankuenie: PaBHOA: O makchmansHomy sHaustio [ sHaderior |0 ——
|sE87 A <= | f1o0 X BT
(7 MAHAMANEHOMY SHEYEHI
|3MEHTA AHEFIKH:
R, | OTMEHa | J00aEHTE | Cnpaska [tB%a:8040 | [emmams:
OrpaHHUEHKHA: m
1849 »=10 JAobaenT
$C49 »=0 J =
$D49 »=10 MsMEHNTE
zg: :i ggg BOCCTAHOEHTE
— YAAMMTE
#F47 <= 100 =l R

Mapare TPRI NOMCK Pele HHA

MaKcHMaNEHOE BREMA: W CERYHA | O |
MpEARNEHOE YMCO0 MTEpaumE; (100 OTHEHA |
QOTHOCHTENEHAA NOrpeWwHocTE! |0,000001 3arpysHTE MOAENE. .. |
JOnyCTHMOE OTENOHEHHE! 5 % CoxpaHHTE MOAENE. .. |
CHOAMMOCTE: 0,0001 Crnpagka |

[~ ABTOMATHYECKOE MACWTAGHMPOBaHHE

[ HeoTpHuaTenkHele SHAYEHKHA [~ MokasblBaTe pesyNETATEl HTERAWHA

CILEHKH PasHOCTH MeTo4 nokcka
% NMHEAHaR (% mpAmMbE % HeroToHa
" KEaApaTHYHaA (" ueHTpansHLIE ™ conpameHHLE: rpagHEHTOE

% YcTaHOBUTE NapaMeTpbl mnoucka pewmenus. Jlnsg storo kHomkol — [lapamempul
OTKpOWTE TUANOroBOe OKHO [lapamempwvl noucka peuieHus, yCTAHOBUTE MapaMeTpbl 1Mo 00pasiry,
3a/1aiTe IMHEHHYI0 MOJIeb pacueta (Jlunelunocms mooenu).

4. Kuonkoit Beinoanumse 3anyctute Ilomck pemenusi. Eciu BBl caemanm Bce BEPHO, TO
pelieHne OyJeT KaKk Ha PUCYHKe.

5. CoxpaHuTe CO3/IaHHBIN JOKyMEHT B CBoei mamnke ¢ umeneM "[lnan mpousBoacTsa'.

A, B C D E F

1 finan enlaodHoao Npouseodcmes
2

Cripbe Hopua pacxona chipba Janac | Pacxoa
3 ChipbA | ChipbA
4 A B C
5 Cripke 1 18 15 12 350 350,00
3] Cripke 2 ) 4 5] 200 200,00
7 Cripke 3 5 3 3 100 83,33

MNpubene Ha

8 BN Mz, 10 15 20
9 |Konu4ecTen 0] 5,56 22,22

Db as
10| npubeine 0] 83,33 444,44 | 527,78




BoiBOAbI. /3 pewenus 6uono, umo OnmMuManbHblli NIAH BbINYCKA NpeoycMampusaem
uzeomoenenue 5,56 xe npooykyuu B u 22,22 xe npooykyuu C. IIpodykyuro A npousgooums He
cmoum. Ilonyuennas npubsins npu smom cocmasum 527,78 p.

®opma npeacTaBJieHus pesyabtaTta: daiin MS Excel «3amaga ontumu3zanum.xlsx»

Kpurepuu ouenku:

Ol1ieHKa «OTJIMYHO» BBICTABIISETCS, €CIU BBHIMOIHEHBI BCE 3a/1aHUs TPAKTUUYECKOTO 3aHSTHUS,
JonyIieHs! 1-2 Hego4eTsl, UCIpaBIeHHbIE IO TPEOOBAHMIO MPENOoIaBaTeNs.

OlLleHKa «XOpoIIo» BBICTABISETCS, €Clii paboTa BBIMOJHEHA B MOJHOM OOBEME, JOIYIIECHBI
onHa oumbOka wuian Ooyiee JBYX HEIOYETOB IIPU BBHINOJHEHUHU 33/1aHUs], HUCIpaBJICHHBIE IO
3aMEYaHMIO0 IIPEToJaBaTels.

OleHKa «yA0BJEeTBOPUTEJbHO)» BBICTABJISECTCS, €CIM 3a/laHUsI BHIIIOJIHEHBl HE B IOJIHOM
oObeme, JOomyleHbl 1-2 onmOKy MpHU BBHIMOJHEHUH 33JlaHUM HO IMPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIE JUISl JAJIbHENIIEr0 YCBOEHMS IPOrPAMMHOI0 MaTepuaia.

OleHKa «HeyAOBJIETBOPUTEJIbHO» BBICTABIISIETCS, €CIIM BBINOJIHEHO MEHEE MOJIOBUHBI
3aJJaHUi, HE TIPOJEMOHCTPUPOBAHBl YMEHHUA, JOCTATOYHBIE U1 JAJIbHEWILNEIO YCBOEHUS
IIPOTPaMMHOI0 MaTepuaia.

Tema 3.1 Tema 3.1. MoaeimpoBaHue CJI0KHBIX CHCTEM

IIpakTn4eckoe 3ansiTue Ne5
Cucrema matemaTnuyeckux pacuetoB Mathcad: BbrunciieHue npou3BoaHoi ¢ yHKIUM

eab padoTs:
Hayuntbest BeIUmcsTh mpon3BoaHbIe B cpene Mathcad
Bbinosnus padory, Bol Oynere:
YMETB!
- p213pa6aTI)IBaTI) AJITOPHUTMBI U TPOrpaMMBbI JJId PCIICHWA BbIYHCIUTCIIbHBIX 3a/1a4, YIUThIBAsA
HEOOXOJMMYIO TOYHOCTb IIOJy4aeMOI0 Pe3ynbTaTa;
- nmoaOupaTh aHATUTHYECKHE METO/Ibl MCCIIeIOBAaHU S MATEMaTHYECKUX MOJIENIEH;

MarepuajibHOe o0ecrnedeHHe: TEpCOHANBHBIN KommbloTep, Mathcad, wmeTomnueckue
VKa3aHUS 0 BBITTOJHEHHUIO TPAKTUYECKOU PaboTHl.

KpaTkue TeopeTnyeckue cBejaeHusl.

Omneparop npowusBoxHoit Mathcad npenHasHaueH Ui HaXOKIACHUS YMCICHHOTO 3HAYCHHS
MPOU3BOIHON (DYHKIIMH B 3aJJaHHOM TOYKe. /{7151 BEIYMCIICHUS TPOM3BOHON MCIIOJIB3YETCSI KIIaBHIIA
CO 3HAKOM 7.

Jlist Toro, 4yTOOBI HAaWTH TPOU3BOAHYIO (DYHKIIMU M BBIYUCIUTH €€ YUCICHHOE 3HAYCHUE,
HE0OX0MMO CJIeNaTh CleAyoIlee:

- Cnayana onpeieianTh TOUKY, B KOTOPOH HEOOXOMMO HAaWTH MPOU3BOIHYIO.

- llenxkHyTh HMXKE OIpeneNeHus 3Toil Touku. 3atem HalOpath ?. IlosBUTCS omeparop

HpOH3BOI[H01>i C ABYMs IIOJISAMUA E

- llenknyrs Ha mosie B 3HAMeHaTele M HaOpaTb HUMS IEPEMEHHOH, IO KOTOpOH
npoBoauTcs nuddepeHupoBaHue.

d
- Ilenknyrs Ha mojie cmnpaBa oOT ix U HaOpaTh BBIpAKEHUE, KOTOPOE HYKHO

nuddepeHIIUpOBaTh.
- UroObl yBUIETH PE3yabTAT, HAXKATH 3HAK =.



3ananmuel.
HaiiTi mpou3BOIHYIO xX IO X B TOYKE X=2.
Hopsinox BbINoIHEe HUsI 3a1aHus 1:
1. Omnpenenuts TOUKY, B KOTOPOH HEOOXOIMMO HAUTH MPOU3BOIHYIO:
X:=2
2. Bsectu omepaTop MPOU3BOTHON, 3aTIOTHUTH OIS M BEIYUCITHTD TTPOU3BOAHYIO:
d8=12
dx
Ilomnume!

Pesynbrar muddepenimpoBanus ecth He (DyHKIHMS, a YUCIO — 3HAYCHUE IPOM3BOJHON B
YVKa3aHHOUM TOYKe MepeMeHHON nudpepeHIInpoBaHUS.

Xota muddepeHIMpOBaHNE BO3BPALAET TOJBKO OJHO YHCIO, MOXKHO ONpPENEIUTh OJIHY
(hyHKIMIO KaK IPOU3BOAHYO Apyroi ¢yHkuun. Hampumep: f(x) :=%g(x)-

Beruucnienue f(X) Oymer Bo3Bpam@arh B 4nciIeHHON GopmMe mpou3BoaHyio g(X) B TOUKE X.

Beipaxkenne, kotopoe HYxXHO AudpepeHIupoBaTh, MOXKET OBITh BEMIECTBEHHBIM HJIH
KOMIIJIEKCHBIM.

[lepemennas nuddepeHunpoBaHus JODKHA  OBITh  TPOCTOW  HEWHJICKCHPOBAHHOM
MEPEMEHHOM.

3ananme?.

Hana ¢yaxnus y=f(x). [loctpouts rpaduk QyHKIIMKM W KacaTelabHYIO K TpaduKy B TOYKE C
abcrmccoit x=x0 , ecu f(x)=xX - 2x x0=0,5 y=f(x0)-(x- X0) + f(x0)- YPaBHEHUE KacaTEJIbHOM.

Iopsaok BbINOJIHE HUS 3aaHus 2:

1. Bsecru saHHyI0 QYHKUMIO M HafJleM ee 3HAYCHHUE B TOUKE X!

f(x) =3 2%
x0:=0.t
f(x0) =-0.75

2. HaiiTu 3Ha4YeHME MPOM3BOIHON NAHHON (QYHKIMHU B TOYKE X!
F9 =219
dx

F(x0 =-1

3. 3ammcath ypaBHEHHUE KacaTeIbHON ISl TAaHHOW (DYHKIUU:
y(X) :=F(x0)-(x- x0) + f(x0)

4. TloctpouTh rpaduk qaHHON (DYHKIIMH M KacaTeJIbHYIO K HEH.

X:=-2,-15.4
10 T
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X
3aganue3.

Haiitu mpou3BoHYI0 yHKIHH B MIPOU3BOIBHON TOUKE.



2C0SX
1. y=In(N1+x* +x) 5.y =L+ ¥/x) 9. y=—"=
d ( ) \/C0S2X

2. y=|ntg§ 6. y:M 10. e*sinxcos® x
2 Veos? x
3. y=xlgx 7. y=cos2xlgx

XZ 1 10
4. y=—= 8.y:(\/;+—]
1+ x? Jx

3ananned.
Hana ¢yakuus Y=f(X). IToctpouts rpaduk (yHKIHH M KacaTelabHYIO K rpadiKy B TOYKE C

abcumccort X=X0. Y=f(x0)(x-x0)+f(x0) — ypaBHEHUE KacaTeIbHOM.

L f(x)= = +2x0=1 6. f(x):isin2(4x—fj,xo:n/6
X 2 3
2. f(x)=+/x>+1,x0=2 7. f(x) = x? —2x -8, X0=-1
3. f(x)=xlInx, x0=¢e 8. f(x) =cosx, X0=-n/2
4, f(x)=x>+1,x0=-1 9. f(x)=x"-3x+2,x0=3
5 f(x)=-x*+1,x0=1 10. f(x) =e*"*, x0=-2
®opma npeacTaBjeHusi pe3yabtata: (Qaiiner  Mathcad: «IpousBognas.mcdx» u

«'paduku.medx.

Kpurepuu ouenku:

OlLeHKa «OTJIMYHO» BBICTABIISETCS, €CIU BBINOJIHEHBI BCE 3a/1aHUsI IPAKTUUYECKOTO 3aHSTHUS,
JIONYIIEHB! 1-2 HeAo4eThl, UCIPaBIECHHBIE 110 TPEOOBAHHIO MPENOIaBATENs.

OlLieHKa «XOpoIIo» BBICTABISETCS, €Clii paboTa BBIMOJHEHA B MOJHOM 00BEME, JOIYIICHBI
onHa ommOKka wiu Ooyiee JBYX HEIOYETOB IPH BBIMOJIHEHWH 3aJaHUs, HCIPABJICHHBIC I10
3aMEYaHMIO0 IIPENoJaBaTels.

OleHKa «ya0BJEeTBOPUTEJIbHO» BBICTABISETCS, €CIU 33JaHHS BBINOJIHEHB HE B IMOJIHOM
o0beme, JomnyleHbl 1-2 ommOKy MpHU BBHIMOJHEHUH 33/JlaHUM HO IPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIE JUIsl JAJIbHENIIEr0 YCBOEHMS IPOrPAMMHOI0 MaTepuaia.

OleHKa «HeYAOBJETBOPUTEJbHO» BBICTABIIACTCS, €CJIM BBIIOJIHEHO MEHEE IOJIOBUHBI
3aJlaHU, HE TMPOJAEMOHCTPUPOBAHbI YMEHHUS, JIOCTaTOYHbIE [UIs JajdbHEHINEro YCBOEHHUS
[IPOTPaMMHOTI0 MaTepuaia.



IIpakTHyeckoe 3ansiTHe Ne6
Cucrema matemaTndeckux pacueToB Mathcad: BerunciieHue onpegesie HHbIX
HHTEIrpaJIoB, pacyeT IVIOWAAH (PUIYphI, OTPAHUYEHHON IpauKkamMu ¢ yHKIHUH

Heab padoTbi:
Hay4autbcst BEIUMCIIATE ONpeaesieHHbIe HHTErpainbl B cpene Mathcad
Bbinosnus padory, Bol Oynere:
YMETh:
- paSpa6aTI)IBaTI) AJITOPHUTMBI U TPOrpaMMBI JI1 PCIICHWA BbIYHCIUTCIIbHBIX 3a/1a4, YIUThIBAsA
HEOOXOIMMYIO TOYHOCTb IOJTY4aeMOro pe3yabTaTa;
- HO,Z[6I/IpaTB AHAJIMTUYCCKNE MCTOAbI UCCIICAOBAHUA MAaTEMATNYCCKUX MOHeHeﬁ;

MarepuajibHOe oOecrnedeHue: TEepCOHANBHBIN KommbloTep, Mathcad, wmertomnueckue
YKa3aHUS 110 BBITTOJIHEHUIO TPAKTHYECKON PaboTHI.

KpaTkue TeopeTnueckue cBejaeHusl.

OnpenieaeHHbIA UHTErpal.

Omneparop wuHTerpupoBanuss B Mathcad npenHasHavyeH Ui YUCICHHOTO BBIYHCICHHS
OIpe/IeTIEHHOr0 HHTerpaia (pyHKIUK 10 HEKOTOPOMY HUHTEpBAIY.

3HaK MHTeTpajia BBIBOJAUTCS MPU HAXKATUX KIaBUIIM CO 3HAKOM &.

Jliis Toro, 4TOOB! BEIYMCIUTH ONPEAETICHHBIN HHTETpall, HEOOXOAUMO CIENaTh CIEAYIOLIee:

- Hlenkuyrs B cBOOOIHOM MecTe U HaOpatTh 3HaK &. [losBUTCS 3HAK MHTETpaia C MMYCTHIMU
MOJISAMM  JUIsL TIOJABIHTEIPAIBHOIO BBIPAKEHHMS, IPEIEIOB HHTETPUPOBAHUS M IEPEMEHHOU
MHTErPHPOBAHHUSL: |

- Ulenkuyrs Ha moje BHU3Y U HAaOpaTh HIDKHUM mpenen uHTerpupoBanus. Llenknyrs Ha
BEpXHEM I10JIe U HabpaTh BEPXHUN MpeeN HHTETPUPOBAHUSL.

- IlenkHyrp Ha moJie MEXAy 3HAKOM HHTerpana U d W HaOpaTh BBIPaXEHHE, KOTOPOE
HY)KHO UHTETPUPOBATh.

- lllenknyre Ha mocaenHee MycToe MOJie U HaOpaTh EPEMEHHYIO HHTETPUPOBAHUSL.

- YroObl yBUAETH pe3y/bTaT, HAXKaTh 3HAK =.

3ananuel.

Bbr4rcnuTh ONpeaeIeHHbIN HHTETpall sin(x)2 ot 0 1o m/4

IMopsiok BhINOTHEeHUsI 3a1aHus 1:

1. BBecTu 3HaK HMHTErpaia M 3alOJHUTH MYCThIC OIS,
2. BblYMCIUTH UHTETpA:

r
4
sin(x)2 dx=0.143
40
Homnume!

- Ilpenensl uHTErpupoBaHMs JOJKHBI OBITh BEIIECTBEHHBIMH. BbIpaskeHHe, KoTopoe
HY)KHO HHTETPUPOBATH MOXKET OBITh BEIIECTBEHHBIM, JTM0O0 KOMITJIEKCHBIM.

- Kpome mnepemMeHHONH MHTEIPpUPOBAaHMS, BCE IEPEMEHHBIE B  IOJABIHTEIPAIBHOM
BBIPAXEHUH JIOJDKHBI ObITh ONPE/ICNIEHbI paHee B JPYyroM MecTe pabodero JOKyMEHTa.

- IlepemeHHas HHTErPUPOBAHUS JIOJDKHA OBITH IPOCTON MEPEMEHHON 0e3 HHIeKca.

- EBcnu nepeMeHHas MHTETPUPOBAHUS SBIACTCS Pa3MEpPHOM BEIWYMHOW, BEPXHUU H
HIKHUM IIPEJesIbl MHTETPUPOBAHUS TOJIKHBI UMETH TY K€ CAMYIO Pa3MEPHOCTb.

3ananme?.

Haiitu miomans ¢urypel, orpanHndeHHON rpadukamMu QyHKITUN:

y=x2— 2:X4 2,y=2+ 4-x- e



Iopsinok BbINOJIHE HUSI 3aJaHUS 2:

1. Tloctpouts rpaduku dTHX GyHKIHI B OAHOM rpadudeckoM OJIOKe:
x:=0..5

f(x) ::x2- 2:X4 2

2(X) =24 4X- e

20 T T

f(x)
2(x)

2. BpraucnuTh mIOMAAb MOTYYeHHON (QUTYPHI:
3
X - 2:x+2dx=9 (xB.em.)

3
[ 2+ 4-x- % dx—
Jo .
3aganue3.
BeraucnuTh onpeneneHHbIi HHTETpall.

2 1 1 2 xdx 73
1. 2X—=———ld 5. 9. [ x3%/x%-1d
L( X . ijx ! s L X3/ X X

0

9 X+1 1007 NE) dx
2. j dx 6. [+1-cos2xdx 10.j
" 0 1 V14 X2
3 .
3 jshricosidx yE dx
2 2 2 cos’ X
6
V3
1 2
xdx dx
4, | ———— 8.
£x2+x+1 £ 1-x2
2
3ananued.

Haiitu nnomane ¢urypsl, orpanndeHHOM rpadukamu pynkuuii. Iloctpouts 31y durypy.
1. y=x>-2x+2,y=2+4x—x?

X2

X—2

2. y=x°y= ,y=0,x=4

w

y=sinx,y =cosx,x=0,x=2x

y=+/X,y=+/4-3x,y=0

&

1

5. y=x3y=x3x=0x=1

o

y=-x?,y=2e*x=0,x=1



7. y=tgx,y=2cos,xe [O,%),x =0

8. y=x-2,y=x"-4x+2

9. y=6x*>-5x+1y=cosax,x=0,x=1
. . 57
10. y:3|nx,y:25|nx,x:7,x:0

®opma  mpeiacraBjieHuss  pedyabrara:  (Qaiinel  Mathcad: «3ananuel .medx»,
«Bamanue2.mcdx»,
Bagaaue3.medx», Bamanued.mcdx».

Kpurtepun ouenku:

Ol1leHKa «OTJIMYHO» BBICTABIISETCS, €CIM BBINOIHEHBI BCE 3a/1aHUs TPAKTUYECKOTO 3aHSTHUS,
JIOMYIIEHB! 1-2 He04eThl, UCIIPaBICHHBIE IO TPEOOBAHMIO MPENOIaBaTeNsl.

O1eHKa «XOpOILI0» BBICTABJISETCS, €CIU pabdoTa BBIIIOJIHEHA B MOJHOM 00BEME, TOIYIICHbBI
olHa oummOka uiuM Ooyiee JBYX HEAOYETOB IPH BBINOJIHEHUM 33JaHUs, HCIPABJICHHbIE I10
3aMEYaHMIO0 IPEernoaBaTes.

OueHKa «yIOBJETBOPHUTEJbHO)» BBICTABJISAETCS, €CIM 3a/JaHUsI BBIIIOJIHEHBI HE B IIOJIHOM
o0beMe, JOomyIIeHb! 1-2 onmOKyM IpU BBINOJIHEHUH 33JaHUM HO MPOJEMOHCTPUPOBAHBI YMEHHMS,
JIOCTaTOYHBIE JUISl JaJIbHENIIEro YCBOGHUS POrPaMMHOI0 MaTepuarna.

OleHKa «HeYAOBJICTBOPUTEJIBHO» BBICTABIIAETCS, €CIIM BBIIOJIHEHO MEHEE I10JOBUHBI
3aJJaHUi, HE TIPOJEMOHCTPUPOBAHBl yMEHHUA, JOCTATOUYHBIE U1 JAJIbHEUINEIO YCBOEHUS
MIPOTrpaMMHOT0 MaTepuaia.



IIpakTu4yeckoe 3ansitue Ne/

Cucrema matemaTnueckux pacyetos Mathcad: mocrpoenne rpadpuxkos ¢pyHkuuii B
MOJIAPHBIX KOOPAHUHATAX, MIOCTPOEHHE MOBEPXHOCTE

Heab padoThI:
HayauTthcst cTpouTh pasubie Buabl rpadukoB GyHKinil B cpene Mathcad
Beinosnus padorty, Bl Oynere:

YMETB:

- pa3pabarbelBaTh aJITOPUTMBI U IPOrPaMMBI [UIs PEILIEHUs BBIYMCIUTENBHBIX 33]a4, YIUThIBAs
HEOOXOMMYIO TOYHOCTbH IOJIy4aeMOro pe3ysbraTa;

- moAOMpaTh aHATUTHYECKHE METO/IbI MCCIICIOBAHMS MATEMAaTHYECKUX MOJICIICH;

MarepunajibHoe o0ecrneyeHHe: TEpPCOHANBHBIA KoMmmbioTep, Mathcad, merommueckue
YKa3aHUs 10 BBIITOJIHEHHUIO IPAKTUUECKONH paboThl.
Kparkue TeopeTuieckue cBeeHUs.

Tpexmepnvie, nnu 3D-epagpuxu, orodpaxkaroT (QyHKIUU IBYX HepeMeHHBbIX Buga Z(X, Y).
[Tpu mocTpoeHun TpexmMepHbIX rpa¢ukoB B paHHHX Bepcusx MathCAD mnoBepxHOCTh HYKHO OBLIO
onpenenuTh maremarndecku (PucyHok 2, cmoco6 2). Temepp nmpumenstoT ¢yHkuuio MathCAD
CreateMesh.

CreateMesh(F (mau G, wau f1, 2, £3), X0, x1,y0, y1, xgrid, ygrid, fmap)

Co3maer ceTKy Ha IMOBEPXHOCTH, omnpeneincHHor ¢ynkinuend F. x0, x1, y0, y1 — nuamazon

U3MECHEHUsl TMEpEeMEHHBIX, Xgrid, ygrid — pa3mepsl ceTkH mepeMeHHBIX, fmap — ¢yHxuus
oroOpakenus. Bece mapameTpsl, 3a uckimodenueM F, - daxynsraruBasie. @ynkius CreateMesh mo

YMOJTYaHHUIO CO3/IAET CETKY Ha TTOBEPXHOCTH C AMANTa30HOM U3MEHEHHS MePEeMEHHBIX OT —5 10 S 1 ¢
cetkoit 20x20 Touexk.
2 Mot Patowsions - 170 Tpoem posnaro Tl [lpumep wucnonb3oBaHUs
I ——— ¢yaxumun  CreateMesh  mna
S T et MTOCTPOCHUS 3D-rpadukoB
MIAAAMIIEN yetary B npuBeneH Ha Pucynke 2,
cnoco6 1. Ha Pucynke 2
MOCTpOEHAa OJHAa W Ta XKe

MOBEPXHOCTh pa3HbIMU
crioco0amu, C pasHbIM
dopmartupoBaHueM,  IPUYEM

M300paKeHbl TOBEPXHOCTH U

URY MM :l
KIIS] & oA HUMHU TC K€ TTOBCPXHOCTU
Pucynoxk 1. Ilpumep mocTpoeHWss HA OJHOM PHCYHKe B BHJIE KOHTYPHOTO Trpaduka.
aByx 3D-rpag MKoB pasHoro Tuma Takoe mOCTpOEHHE CIIOCOOHO

MPHUIATh PUCYHKY OOJIBIIYIO HArJISAHOCTb.

Hepenko mnOBEpXHOCTH W MPOCTPAHCTBEHHBIE KPHUBBIE IPEACTABISIOT B BHJE TOYEK,
KPY>KOUKOB WM MHBIX (uryp. Takoil rpaduk co3maercs omnepanueii Berapka = I'paduxk = 3D
ToueuHbIi, TPUYEM MMOBEPXHOCTh 3aJIACTCSI MMAPAMETPHYECKU — C TIOMOIIBI0 Tpex Matpuil (X, Y, Z)
(cm. Pucynok 3, cmoco6 2), a He onHOW Kak B mpumepe Ha Pucynke 2. [lng ompeneneHus
MCXOJIHBIX JAHHBIX JJIS Takoro Buja rpadukoB ucnoinssyercs ynkuus CreateSpace (cm. Pucynok
3, criocob 1).

CreateSpace (F, t0, t1, tgrid, fmap)




Bo3sBpaiiiaer BIIOKEHHBIH MAacCUB TPEX BEKTOPOB, MPEICTABIISIONMX X-, V-, U Z-KOOPIAUHATHI
MPOCTPAHCTBEHHOM KpuBOM, ompenenecHHoW ¢ynkuuendn F. t0 m tl — nuamazoH uU3MeHEHUS
nepeMeHHoM, tgrid — pasmep cetku nepemeHHoit, fmap — gpyrkuus orodopakeHus. Bee mapameTpsl,
3a ucKIIoueHueM F, - QakynbraTuBHBIC.

ITocTpoenue nepecekaoumxcesi Gpuryp

OcoOb1it MHTEpeC MpeAcTaBlgeT co00 BO3MOKHOCTh ITOCTPOCHHS Ha OJHOM Tpaduke psaa
pa3HBIX (QUTYp WM TOBEPXHOCTEH C aBTOMATHYECKHM YYETOM HMX B3aMMHOTO repecedeHust. [l
ATOTO HAA0 pa3leNbHO 3aJaThb MATPHUIl COOTBETCTBYIOIMX ITOBEPXHOCTEH M IOCIE BBIBOJA
mabnona 3D-rpaduka mepeyucIuTh AT MATPULBl MOJ HHUM C HCIOJIB30BAHHEM B KauecTBE
paznenuTtens 3anaroi (PucyHok 4).

2 Nuthcud Profernonal - [nepecessiss nusepoocrol]

o] Puie Mpems B Ecrpms Pgoan Merwames Doscse (oe ) =18 x|

e, = =zl + ) ey =X +y -3 x=0.2 voml. X

by =200 ) 1, - of 2

I ;

YTo06b!I co3aaTh rpaduK B MOJSPHBIX KOOPJIUHATAX, HEOOXOIUMO:

- BeiOpats Tloasipubiii rpadux u3 menro Ipaduka. Mathcad mokaseiBaer kpyr c
YeTHIPbMS TTOJISIMH BBOJIA.

- Bsime ob6nactu rpaduka onpenenuts yroa Q u ¢ynkiuio yrma R(Q).

- Tlome BBOma BHUM3Y mpeqHA3HAYCHO IS YITIOBOW IMepeMeHHOU rpaduka. BBectu Tyma
JMCKPETHYIO TIEpEMEHHYIO WJIH JI000€ BBIpaKCHHE, BKIIIOYAIOIIEE TUCKPETHYIO TIEPEMEHHYIO.

- Ilone BBOAA crieBa IOKHO COAEPIKATh BBIPAKEHUE [T paguyca.

- JlBa moss BBOJA CIipaBa MpenHa3HavYeHbl U BEPXHETO W HUKHETO TPAaHMYHBIX 3HAYCHHH
paanyca. Mathcad 3amosHseT 3TH OIS 10 yMOITYaHUIO.

B Mathcad nmonsipabie rpaduku pucyrorcs myrem 3aMeHbl R u Q Ha 1eKapTOBBI KOOPIMHATHI
X W Y C HCHOJb30BAaHMEM CTaHAAPTHBIX mpeoOpazoBanmii X=Rcos(Q) u y=Rsin(Q).
[Ipennonaraercs, yro R 1 Q Moryr mpuHHMATH U MOJOKUTEIBHBIE, U OTPUIATEIbHBIC 3HAUCHMUSL.

IHomnume! Mathcad ne oOpabateiBaeT Tpaduk, Toka Bl He Haxmere [F9], wmm, B

ABTOMATHUYCCKOM PCKUME, HC IICIIKHUTC MBIIIBIO BHEC obnactu I'pa(I)I/IKa.

3ananmnel.

IMToctpouTth rpaduk moBepxHocTH f(X,y)=sin(x+y)

IHopsinok BbINoIHe HUs 3a1aHus 1.

1. Omnpenenuth QyHKIHIO ABYX MEPEMEHHBIX:

f(x,y) =sin (x2+ y2)

2. JlomyctuMm, 4Tto mo ocsiM X W Y Heobxogumo 20 Touek. OmpeneauM IUCKPETHBIE

apryMEHTHI | U |, 4TOOBI MHICKCHPOBAThH STH TOYKH.
N:=2C i:=0..N j:=0..N

3. OmnpenenuM X ¥ Y KaK paBHOMEPHO pacriojiaraéMbie TOYKH Ha ocsax X u Y.
X i=-1.5+ 0.15i y; = 1.5+ 0.15j



4. 3amonHUTh MaTpuily M 3HaueHusmu F(X, Yy )

M; 5 =1(5.¥)

5. Boibpats I'paduk moBepxHocTu u3 MeHio I'paguka.

6. HamewaraTs M B moJie BBOJIA M IETTKHEM BHE Tpaguieckoil o0macTu.
3aganue?2.

[Toctpouts rpadux gynkinun R(Q)=cos(Q)+1

Iopsiiok BbINOJIHEHUSI 3a1aHus 2.

1. Omnpenenuth npupameHue as Q:

N :=5C

2. Omnpenenuth Q Kak TUCKPETHBIN apryMeHT C 3aJJaHHBIM MPUPAIICHUEM |

Q= 0'2‘%'0'2% +0.1.2:7

3. Omnpenenuts R(Q) kax dyHkuo Q:
R(Q) :=cos(Q) +1
4. Otobpaszuts rpaduk R(Q) B mMoMsAPHBIX KOOpIUHATAX.

90
120 60

150 30

R(Q)
— 180 0 0

210 330

240 300
270

3ananmue 3.
[TocTpouTs rpaduk MOBEPXHOCTH.

2

Lotey=X-L 5 Hy) =0 +y?) %ty =y

2X
2. oy Y 6. (X, y)=x/y 10. f(x,y) = ——2
! x2+y2 X —y
3. f(Xy)=xy+x 7otk y)=2+Y
y X
4. f(x,y)=y>—x? 8. f(x,y):e;
3ananmue 4.
[TocTpouTh rpaduk B MOJISPHBIX KOOPAWHATAX.
1. p=2sing S. p=2(COSqo—Singo) 9. p=2-sindyp
2. p== 6. p=— O 10. p=2sin* 2
1 3—-4sing 3
1 4
3. pz(;j 7. p=4sin2¢

4. p=3sin3p 8. p=3+cosdyp



dopma  mpeacTaBjeHusi  pe3yJbrara:  Qaitnier  Mathcad: «3ananuel.medx»,
Bamanune2.medx»,

«Bananne3.medx», «3aganued.medx».

Kpurtepun oueHku:

OI1leHKa «OTJIUYHO» BBICTABIISETCS, €CIM BBIMOJTHEHBI BCE 3a/IaHUS TTPAKTHIECCKOTO 3aHSTHS,
JOTYIIIEHBI 1-2 HEeIo4YeThl, CIIPaBIEHHBIE IO TPEOOBAHUIO MPEMOAaBaTelsl.

OlLleHKa «XOpoII0» BBICTABISETCS, €Clid paboTa BBIMOIHEHA B MOJHOM 00BEME, JOIMYIICHBI
onHa onmOKa WM OoJiee JBYX HEJIOYCTOB IIPU BBHINIOJHCHWHW 3aJIaHUS, WCIPABJICHHBIC 10
3aMEYaHHIO TIPETOaBaATEIsL.

O1eHKa «yI0BJE€TBOPUTEJIbHO)» BBICTABISECTCS, €CIM 3a/IaHUsI BHITIOJIHEHBl HE B IMOJHOM
o0BeMe, JOMyICHbI 1-2 OMMOKM TMpPH BBIMOJHEHHWH 3aJaHWH HO IPOJCMOHCTPHUPOBAHBI YMEHHS,
JIOCTATOYHBIE JUTS TAIbHEHIIIET0 YCBOCHHUS IIPOTPAMMHOTO MaTepuara.

OlleHKa «HeY/AOBJIETBOPUTEJIBHO» BBICTABIIACTCS, €CIIM BBINOIHEHO MEHEee IOJOBUHBI
3aJaHUH, HE MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC JUIS JAJIbHEHINEr0 YCBOCHUS
MPOTrPaMMHOTO MaTepuaa.

IIpakTuyeckoe 3ansaTue Ne8
Peasusanus MmeTona nmo1oBUHHOIO AeJieHus cpeacreamu MS Excel m Mathcad

Heab padoThI:
CpaBHHTH pe3yabTaThl MPUMEHEHHS METOJa MOJOBUHHOTO neneHus B cpene MS Excel u

Mathcad
Boinosanus padory, Bl Oyaere:

YMETb:
- pa3pabaTrhIBaTh aJrOPUTMBI U IPOTPAMMBI JJIsl PEIICHUS BHIYUCIUTENbHBIX 33/1a4, YIUTHIBAS

HCOGXOI[I/IMYIO TOYHOCTBH ITOJTY4aCMOI'0 pE3yJibTaTa,
- HO[[6I/IpaTI) AHAJTIUTUYCCKHUEC MCTOAbI NCCIICIOBAaHN I MAaTEMAaTUUYCCKNX MOI[GJ'IGI\/JI;

MarepuajibHoe o0ecneyeHHe: TEepCOHAIBHBIM KommbioTep, Mathcad, meTommueckue
YKa3aHHS 110 BBITIOTHEHUIO TPAKTHYECKON PaOOTHI.
3ananmel.

YTOuHUTH KOpEeHb ypaBHEHUs cos(2x)+x-5=0, oTaeneHHblil Ha oTpe3ke [5;6] ¢ TOUHOCTHIO 10
0,00001, ucnons3ys snexkrpoHHble Tabmuusl MS Excel

Hopsinox BbINoIHEe HUsI 3aaHus 1:

1. 3Banomuuth sueiiku AlL:H1 mocnemoBaTensHO ciemyonmm obpasom a, b, ¢ =(a+b)/2, f(a),
f(b), f(c), |b-al<=2%*e, e.

2. Baectu B sueiiky A2 uucio 5, B siueiiky B2 — guciio 6.

3. B smueiiky C2 BBectu dopmyny: =(A2+B2)/2.

4. B sueiiky D2 BBectu dopmyiy: =C0S(2*A2)+A2-5, ckonupoBath 3Ty GOpMyIy B sUCHKH
E2:F2.
Beectu B sueiiky G2 dopmyny: =ECJIU(ABS(B2-A2)<=2*$H3$2;C2; “-”).
Beectu B siueiiky H2 gucino 0,0001.
B staeiiky A3 BBectu ¢opmynny: =ECJIN(D2*F2<0;A2;C2).
B stueiixy B3 BBectu dopmyny: =ECJIN(D2*F2<0;C2;B2).
Huanazon sueex C2:G2 ckommpoBarth B quanasoH saeex C3:G3.
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10. Bsimenuth nuamnaszoH sdeek A3:G3 u ¢ TOMOIIBIO Mapkepa 3aloJIHCHHS 3all0JIHUTh BCE
HIDKECTOSANME SYCHKH 10 IOJY4eHHUs pe3yinbrata B OJHOM W3 sdeek crondma G (310 srueiiku

A3:G53).

A # C 4] 3 F G H
1 3 b +{a+h)/2 ta) fib) fic) |b-a|ee2"e &
2 5 6 55 -0839072 1843854 0504426 - 0,00001
3 5 55 5,25 -0,839072 (.504426 -0.225537 -
4 528 55 5,375 -0,225537 0.504426 0131887 -

5.28 £375 53125 -0,225537 (.131887 -0.049651
§312% 5375 53237 0049651 0131887 0040526
53125 534375 5328125 -0049651 0040526 0004725

532813 534375 s5.335338 -0,004725 0040526 0017862
3 | 532813 533594 5332031 -0,004725 0017862 0006558 -
10 532813 533203 3330078 -0004725 0006558 0000914 -
11 532813 533008 5320102 -0,004725 0,000914 -0,001906 -
12, $3291 333008 -0,001906 0,000914 -0.000496 -
13 532089 533008 5 -0,000496 0000914 0,000209 -
14 $32089 532083 2 -0,000456 0000200 0000144
15 532071 5.,32083 0000144 0,000209 0000033
I 532971 532077 5329742 -0,000144 0000033 0000055

o W

o

17 532974 532977 5329758 -0000055 0000033 0000011 -
I 5,32976 532977 5329765 -0,000011 0000033 0000011 5,32976532
3aganmne?.

YTOYHUTH KOPEHb ypaBHEHMs, OTICICHHBIH Ha orpes3ke [-3;-1] ¢ Tounoctrio o 0,00001,
ucmoib3ys Mathcad

Iopsiok BbINOJIHEHUS 3aIaHUS 2.

1. Omnpenenuth QyHkuuo ypaBHeHus f(X)=0 kak QyHKIMIO TOJIB30BATENS, HHTEPBAI
[OMCKA PEHICHUS 3aJauM TepeMeHHbIMU @ 1 b. HaiiTh 3TOT MHTEpBal MOXKHO, HampuMep,
TaOJUYHBIM WU IPAPUUECKUM METOIOM:

f(x):=x3—5x+1 a=-3 b=-1

Hauaneueiit  uaTepBan [a,b] momken ObiTh Takum, uToObl 3Hauenus f(@) u f(b) umenn
MPOTUBOIOJIOXKHBIE 3HAKW. ECIM WCKOMBIH KOpPEeHb YPaBHEHUS OKWKETCS EAMHCTBEHHBIM Ha
MHTEPBAJE, TO COBCEM XOPOLIO :)

2. Jloruka MeTtoma  AMXOTOMHHM (BO3MOXHO,  Oojiee  MpaBWUIIbHBIC  Ha3BaHHUS -
METOo]1 OMce KIMU, METO.T MOJIOBHHHOTO JieJIe HHsl) JOBOJBHO MPOCTA: €CIM Ha KOHIIaX BHIOPAHHOTO
uHTepBana [a,b] 3Haku ¢ynkiuu cosnamator (nmpoussencuue f(a)*f(b)>0), To BepHyTh pesymbrar
"HeIONyCTUMBI MHTEpBaN" (BEPHEM B 3TOM Cllydae OTBET "OECKOHEYHOCTH'"), B MPOTHBHOM CiTydae
JI0 TeX MOp, MMOKa [UIMHA HHTEPBala HEe CTAHET MEHbIIE 33[aHHOW MOTPEIIHOCTH €, OyJIeM HaXOIUTh
CepelHy TeKyllero nHTepBana C=(a+h)/2, cunutars B Hell 3HaYeHUE (QYHKIIMU U TPOBEPATH, KAKyIO
U3 MOJIOBHH OTpe3ka [a,C] wiu [C,0] Hy:kHO OTOPOCHTH [T BBIMOIHCHHS CIICAYIOMICTO Iara - a
HUMEHHO, Ty, B KOTOpoii 3HaK f(C) coBnamaer co 3HakoM (yHKIMHU HA JIEBOW WM MPaBOil rpaHUIe
uHTepBaia (B juctuHre - mnposepka f(a)*f(c)>0). [us Oosplueli TOYHOCTH BEpPHEM CEpeAMHY
"mocnennero” wHTEpBaia [a,b], MeHpIero &:

Dichotomy(f,a,b,€) == |return oo if f(&)-f(b) >0 a ’ ‘ }
while |b-a| >¢€ 10— : /
et - U/\\_/
2 S i f
a¢c if f(a)f(c) >0 — 10— ' I :
b ¢ ¢ othenwise ‘
ath =3 0 2
2 x
faymnld ] x = Dichotomy f,a,b,l[]_ 6] x=-233 f(x) = 1.861 x 10 g



®opma mnpeacraBjenuss pesyiabrara: daitn MS Excel «3amanmel xlsx» u ¢aitn Mathcad
«Bamaane2.medx.

Kpurtepun oueHku:

OHGHK& COTJIMIHO» BBICTABJIACTCA, €CJIX BBIIIOJIHCHBI BCC 3alaHUA IMMPAKTHUYCCKOTO 3aHATH A,
JOTYIIIEHBI 1-2 HEeIo4YeThl, CIIPaBIEHHBIE IO TPEOOBAHUIO MPEMOAaBaTelsl.

OlLleHKa «XOpoII0» BBICTABISETCS, €Clid paboTa BBIMOIHEHA B MOJHOM 00BEME, JOIMYIICHBI
oMHa ommOKa wiM Ooyiee JOBYX HEIOYETOB IPHU BBHIMTOTHEHUM 3aJaHUs, HWCIPABJICHHBIE TIO
3aMEeYaHMI0 IIPErnoJaBaTels.

O1ieHKa «yJI0BJIETBOPHUTEJILHO)» BBICTABIISIETCS, €CJIM 3a/laHUsl BBIIOJIHEHBI HE B IMOJHOM
o0beme, JomnyleHbl 1-2 onmOKy MpH BBIMOJHEHUH 33/JlaHUM HO MPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIE JJIsl JAJTbHEUINETO YCBOSHUSI IPOTPaMMHOTO MaTepuara.

OleHKa «HeYAOBJETBOPUTEJbHO» BBICTABIIECTCSA, €CIM BBIIIOJIHEHO MEHEE IOJIOBUHBI
3aJ]aHUi, HE TMPOJAEMOHCTPUPOBAHBI YMEHHUSA, [OCTATOYHBIE Ui JaJlbHEHINEro YCBOEHUS
[IPOrpaMMHOT0 MaTepuaia.

IIpakTnyeckoe 3ansaTue Ne9
Peanu3zanus MeToaa HauMeHbIIIMX KBaApPaToB cpeacrBamu MS Excel m Mathcad

Heanb padoThi:
HayuuTtbcsi peann3oBbIBaTh METO] HAMMEHBIIMX KBaApaToB B cpene Mathcad
Bobinosinus padory, Bol Oynere:
YMETh:
—paSpa6aTLIBaTL AJITOPUTMBI U TPOrpaMMBbI JTs1 PCIICHWA BbIYHCIUTCIIbHBIX 3a/1a4,
YYUTBIBasI HEOOXOIUMYIO TOYHOCTh ITOJTYyIaeMOT0 Pe3yibTara,
- MO0MPATh AHATTMTUYECKHE METOBI HCCIIEAOBAHMS MAaTEMaTHYECKUX MOJIEIEHt;

MarepuajibHoe o0ecnedeHue: TEpCOHANBHBIN KommbeloTep, Mathcad, wmerommueckue
YKa3aHHs 110 BBITOJHEHUIO PAKTHYECKOH PaOOTHI.

Kpatkue TeopeTuyeckue cBegeHus.

HauGonee pacnpocTpaHeHHBIM METOAOM ANIPOKCUMALUM HSKCIIEPUMEHTAIbHBIX JaHHBIX
ABJIIETCSI METOJl HaUMEHBIIMX KBaJApaToB. MeTo/a MO3BOJSET HCIIOIb30BaTh ANMPOKCUMHUPYIOIHE
GyHKIMM TPOM3BOJBHOTO BHJIA M OTHOCHUTCS K IpylIe IoOalbHbIX MeTooB. [Ipocreiinmm
BAPMAHTOM METOJa HAaWMEHBIIMX KBAJApaTOB SBJETCS AaNIPOKCUMAaLUs MPSIMON JIMHUEN
(MOJIMHOMOM MEpPBOM CTENEHM). DTOT BAapUAHT METOJIa HAWMEHbBIIMX KBAJpPaToB HOCHUT TaKKe
Ha3BaHUE JIMHEUHON pEerpeccuu.

Kpurepuem Onu3zocth B MeTOAE€ HaMMEHBIMX KBAJpaToB SsBJsETCS TpeOoBaHUeE
MUHHUMAJIBHOCTH CYMMBI KBaJpaTOB OTKIOHEHHUH OT amlpoKCUMHUpYoUEeH (QyHKUMH 10
AKCTIIEPUMEHTAJIBHBIX TOYEK:

g = i_l‘(h —";I"lkar!:]:l2 — thin

Takum o6pa3oM, He TpeOyeTcs, 4TOOBI anMmpOKCUMHUpPYION@As (QYHKIHS MMPOXOAUa Yepe3 Bce
3aJlaHHbIE TOYKHM, YTO OCOOEHHO BAaXKHO MPU aNIpPOKCHMALMM JAHHBIX, 3aBEAOMO COJAEpKalWX
HOTPEIIHOCTH.

BaxxHoli 0COOEHHOCTBIO METOJla SIBJISETCS TO, YTO ANNPOKCUMHpYOL@sS (QYHKIHS MOMKET
ObIThb Tpou3BoNbHOM. Ee Buj ompenensercss 0COOEHHOCTAMHM pellaeMOM 3ajJaud, HalpuMmep,
¢u3NYEeCKUMU COOOpaXEHUSMHU, €CIH IPOBOJUTCS ANMPOKCHUMALUS PE3yJAbTaTOB (PU3MUECKOTO
skcriepuMeHTa. Haumbosnee uacTo BeTpeyaroTcs anmpokCHUMalus MNpsMoil JIMHHEH (JIuHelHas
perpeccust), amnmpoKCHUMalus TMOJMHOMOM (IIOJIMHOMHAJIbHAS perpeccusi), armnpoKCUMaIus



JUHEHHON KOMOWHamuel mpou3BOJbHBIX (GyHKIMM. KpoMe Toro, 4acto ObIBaeT BO3MOXHO ITyTEM
3aMeHbl MEPEMEHHBIX CBECTH 33/1auy K JUHEHHOW (mpoBecTH JMHeapu3anuio). Hampumep, myctsb

aTMPOKCUMUpYIOIIAs (yHKIUS HIeTcs B Buje & - i) [Iponorapumupyem 3TO BbIpaXKeHHE

u BBemeM oGosHauenns © - W) @A) Torna B HOBBIX 0603HAUEHMSX 3aKaua CBOIUTCS K
OTBICKAaHUIO KO3 (PUIIMEHTOB THHEHHOM QyHKIuK Z =2 * it

3aganmel.

[lpuMEeHUTh METOJI HAaUMEHBIIMX KBAJIPAaTOB JUIS AINMPOKCUMAIIMHU SKCIEPUMEHTATBHBIX
JTAHHBIX.

Iopsiaok BhINOJIHEeHUS 3agaHus 1.

1. Cuurats nanssie u3 ¢gaiinos datax u datay
¥ = READPRM (datax ) v = READPRM { datay )

[lpu wucnonezoBanuu MathCAD 2000 wums aiina cieayeT 3aKioyaTb B KaBBIYKA U
3amKrCchIBaTh ero 1o npasuwiam MS DOS, nanpumep, READPRN("c:\mylib\datax.prn®).

2. OmnpenenseM KOJIUYECTBO IPOYNTAHHBIX JAHHBIX (UM CIIO0 3KCIEPUMEHTAIBHBIX TOUEK).

n:=last{x) i:=0.n

3. Hcnonezyem BcTpoeHHbIe (yHkimu Slope u intercept mis onpeneneHus kod3pPUIIneHTOB
JMHEWHOW perpeccuy (ammpoKcUManus TaHHBIX MpsiMol nuHuer). DyHkuus Slope onpenenser
yIIOBOW  KOX(GQHUIIMEHT TpsMod, a ¢yHkuus intercept — Touky mepecedeHus rpaduka ¢
BEPTUKAJIBHOU OCBIO.

A= intercept (¥, v B = slope(x v

4. OmnpenenseM anmpoKCUMUPYOMmyo ¢yrkuumio: 1142} = A + B2

5. KoaddunueHTsl TMHEHHONU perpeccuu —

& =-3330 B = 1.81

6. Mathcad 2000 npemnaraet uist 3TUX XKe Il UCrob30BaTh QyHKIHO line

" [ -3.539 ]

R P
7. BbIYMCIUTH CTaHAAPTHOE OTKIOHEHUE.

- [ Toe-0|

z:=0,01.10

1 = 2.0¢

3ananue?2.

[TomoOpaTe MOJWHOMBI BTOPOM W TPEThEH CTEMEHW, B KAYECTBE aIlMPOKCHMHPYIOIICH
GyHKIUH.

ITopsinok BHINOJTHEHUSI 3a1aHUA 2.

Jlnist 9TUX Lened ciayKar BCTPOCHHBIE (ByHKUIUU Fegress u yxe 3Hakomasi Ham QyHKius interp.
(OueBuIHO, YTO €CIM B KauyeCTBE ANIpPOKCHUMHUPYIOIIEH (yHKIMH OpaTh MOJUHOM CTEIEHH Ha
€IVHUIlYy MEHBIIE YHucia TOYEK, TO 3ajJaya CBEIEeTCS K 3a/adye MI00aTbHOM WHTEPHONSAUU U
MOJIy4€HHBIH MOIMHOM OyIET TOYHO MPOXOAUTD Yepe3 BCE 3alaHHBIC Y3IIbI.)

1. BBoauM CTENEHU MOJIMHOMOB:
k2 =2 K3 =3



2. OyHKuMs regress sBisieTcss  BCIOMOTATEIIbHOM, OHA  MOArOTAaBJIMBACT  JAHHBIE,
HeoOXoauMbIe sl paboThl (yHKiMuU iNterp. BekTop VS coaepkuT, B TOM YuCIie, U KOA(PDUIIUCHTHI
OJIUHOMA

w52 = regress(x vy, K2Y wsd o= regressix v, k3)

3. @yuxnwms iNterp Bo3BpalaeT 3HAYCHHE IMMOJMHOMA B Touke Z. OmpeneiuB HOBbBIE
byrkmuu f2, f3, MBI OMyYHIH BO3MOXKHOCTH HAXOAWTh 3HAYEHHE MOJIMHOMA B JIFO00H 3aJ1aHHOM
TOYKE.

2020 = interpivs2 x v, 2) T3(Z) = interpiwsd, w v, )

coeffs2 = submatrix (vs2, 3, length (vs2) - 1,0, )

coeffs3d = submatrix (vs3, 3, length(ws3) — 1,0, 070

4. KoapduuueHTs:

(coeffs2) T = (0701 076 0.257 )
(coeffs3) T = (0122 0253 2377107 0.017 )

= ::j (niz)';(ﬁ(“i) -y

= ::j in 1 2)'203(“& N Yi)z

CranpapTHbIe OTKIOHEHHUS TTOYTH HE OTIMYAIOT APYT OT Apyra, KOd(MPUIIMEHT MPpU 4eTBEPTOM
CTCIICHU Z HEBEJUK, MOATOMY JaJbHEUINee YBEIIMYCHHUE CTEICHU MOJUHOMA HEIeIecoo0pa3Ho H
JIOCTaTOYHO OIPAaHUYHUTHCS TOJIBKO BTOPOIl CTETIEHBIO.

K coxanenuro, GyHKius regress umeercst aajieko He Bo Bcex Bepcusx Matcad'a. Opnako,
MIPOBECTH TOJIMHOMHUAIBHYIO PETPECCHUI0 MOXKHO M 0€3 MCIONb30BaHus 3To (QyHKIuuU. s aTOoro
HYXHO ONpeNeNuTh KOI(PPUIIMEHTH HOPMAIbHONW CHUCTEMBl U PEHMTh IMOJYYEHHYIO CHCTEMY
YpaBHEHHU, HAIPUMEP, MATPUIHBIM METO/IOM.

5. Temepr mombITaeMCsl amMPOKCHMUPOBATH IKCIICPUMEHTAIBHBIC JTAHHBIC MOJMHOMAMU
creneHn M 1 M1, He mpuberast K TOMOIIM BCTPOCHHON (DyHKITUH regress .

=2 t=0_.mj:=0.m
mi=3 1t :=0_ml1jl:=0_.ml

6. BrruucisgeMm 31eMeHTEI MaTpHIIbI KOS(l)(l)I/II_II/IeHTOB HOpMEL]'IBHOfI CHCTCMbI

Py = Z (}"Ci)H-j Py g = Z (}{i)tﬂ-j1

52 = 0.67

53 = 0.5¢

u CTOJI6eu CB060I[HI>IX qneHOB

ZF ) b :=Zi:3"i' ()

8. HaxomuM k03(GGUIIMEHTH MOJMHOMA, PEIasi CHCTEMY MAaTPHYHBIM METOIOM,
a:= p'1-|:| al = p1'1-|:|1
9. OnmpenenseM anmpOKCHMHPYIOIHE (QyHKITTH
2(z) :=Zat-zt B(z) = Za’lﬂ-zﬂ
t t1
10. KoadduimeHTs TOTMHOMOB CIIEAYIONHE:

0122
0.701 0.253
al = =
a=|-0.78 237710
0.257 0.017

11. BoluuciauM cTaHJAPTHOE OTKIOHEHUE



52 = 0671

[(nlz)-;w(xo—mjg

2= 0amn

£ 1)

®opma npeacraBiaeHus pesyabrara: ¢aiin MS Excel «3amanuel .xlsx» u ¢aitn  Mathcad
«Bamanue2.medx».

Kpurtepun ouenku:

O1eHKa «OTJIMYHOY» BBICTABIISICTCS, €CJIM BBITIOJHEHBI BCE 3a/IaHUS MPAKTUYECKOTO 3aHSTHS,
JOMYIIEHBI 1-2 HeA04eThl, UCIIPaBICHHBIEC IO TPEOOBAHMIO MPENOIaBaATENs.

OlLleHKa «XOpoII0» BBICTABISETCS, €Clii paboTa BBIMOIHEHA B MOJHOM O0bEMe, JOIMYIICHBI
oMHa ommOKa wiu Ooyiee IBYX HEIOYETOB IPHU BBHITTOTHEHUM 3aJaHUS, HWCIPABJICHHBIE TIO
3aMEeYaHMI0 IIPEnoJaBaTels.

O1eHKa «ya0BJIETBOPUTEJIBHO)» BBICTABIISIETCS, €CJIM 3a/laHHSl BBIIIOJIHEHBI HE B IOJHOM
o0bveme, JOmyleHbl 1-2 oummOKy MpHU BBHIMOJHEHUH 33laHU HO MPOJAEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIE JIJIs1 JAJTbHEUINETO YCBOSHUSI IPOTPaMMHOTO MaTepuara.

OlleHKa «HeYAOBJIETBOPUTEJBHO» BBICTABIIAETCS, €CJIM BBIINOJIHEHO MEHEE IMOJOBUHBI
3aJjaHUi, HE TMPOJAEMOHCTPUPOBAHBI YMEHHUS, [OCTATOYHBIEC Ui JaJdbHEHINEro YCBOCHUS
[IPOrpaMMHOI0 MaTepuasa.
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