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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. YK-1 CniocobeH ocymecTBIsTh NOUCK, KpUTHISCKUN aHATIU3 U CHHTE3 HH(POPMAIIHH,
MPUMEHSATHh CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABJICHHBIX 3a/1a4
N]I-1 BeimonHseT nouck HeoOxoauMoi nHpopMaluu, ee KpUTHYECKUA aHaIu3 U 000011aeT
pe3ynbTaThl aHATU3A JIJIS PEILICHUS IOCTABJICHHOM 3a1auK

2. OIIK-1 Crioco0OeH moHuMAaTh MPUHITUITEI pa00THl COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA
Y UCIIOJIB30BATh UX JIJISl PEIICHUS 3a7a4 MPOPECCUOHAITBHON NeATEIbHOCTH
NJI-1 JleMoHCTpUPYET MPUHIUIIBI paOOTHI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTHIA

3. OIIK-2 CnocobeH pa3pabaThiBaTh aIrOPUTMbI U KOMITBIOTEPHBIE IPOrPAMMBI, IPUTOIHBIE JUIS
HPaKTUYECKOI0 MPUMEHEHUS
NJI-1 AnroputMu3upyeT pelieHne 3a/1a4 U peain3yeT aITOPUTMBI C UCIIOJIb30BaHUEM
IPOTrPaMMHBIX CPE/ICTB
NJ-2 IIpumensieT cpeacTBa MHPOPMAIIMOHHBIX TEXHOJIOTUN I TOMCKA, XPAHEHHUS,
00paboTKH, aHAIKM3a U TIPEICTaBIICHUs] HHPOPMAITIH

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peannszanuu: BeinmonHenue 3a1anus
1. AHanuTHyecKkoe, YUCIEHHOE U IrpaduuecKoe pelieHre ypaBHEHUH C TOMOIIIbIO
BCTpOoeHHBIX (QyHKIMA B cpene Mathcad (JlabopaTtopuas pabora)
2. PacueT 1 aHMMaLUs MOJIENU TapOBOI MaIIMHBI U IBOPHUKOB aBTOMOOMIs (JlaGopaTopHas
pabora)
3. Pemenne quddepeHnmanbHbIX ypaBHeHUH B cpenie Mathcad, pemenue HepoomnpeieneHHoN
CHUCTEMBI HEJIMHEWHBIX anredpandeckux ypaBHenuii (Jlaboparopuas pabora)
4. Pemenue 3aau ontuMu3zanuu B cpeae Mathcad (JTaboparopHnas pabota)
5. CopTrpoBKa 4nceln B BEKTOPE U aHUMalUs paboThl MpOrpamMMbl, paboTa ¢ SMIUPUIECKUMU
dopmynamu (JlabopaTopHast pabota)

®Popma peanuszanmu: [Iposepka 3axanus
1. Haxoxxaenue ko3¢ (HUIIMEHTOB alpOKCUMHUPYIOLIEH MPsIMO pa3IMyHBIMHU CIIOCOOaMH,
pETrpecCUOHHBIN aHaN3 CTATUCTUYECKUX NaHHBIX (Pemenne 3amaq)
2. Ilouck KopHel ypaBHEHHsI, HAX0XKJCHUE SKCTPEMYMOB (DYHKIIMH, B3ATHE IPOU3BOIHBIX,
noctpoenue rpadukos (KontponsHas pabora)
3. Pemenne CJIAY, CHY, 3ananue nieneBoii (yHKIIMU U MIOMCK €€ ONTUMAIbHBIX 3HAYCHUN
(KontponpHas pabota)

BPC nucouIInHBI

1 cemectp

‘ Paznen aucuumimHb Beca KOHTpOIBHBIX MeponpusITHii, %o




Nunekc
KM:
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Cpok KM:
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14

16

OcHOBBI paboOTHI B cpeaax
KOMIIBIOTEPHBIX MATEMaTHYECKUX
porpamMmm

OcHOBBI paboOTHI B cpeaax
KOMIIBIOTEPHBIX MATEMaTHYECKUX
porpamMmm

MeTobI peleHns] HEKOTOPBIX
anreOpanyeckux 3aaa4 B cpene Mathcad

MeTobI peleHns] HEKOTOPBIX
anreOpanyeckux 3aaa4 B cpene Mathcad

I'paduka n anumanus Mathcad

I'padpuka n anumanus Mathcad

CI/IMBOJ'ILHa}I n FI/I6pI/I,Z[Ha}I MaTCMaTHKa
Mathcad

MeTto/1b1 pelieHns: THIUYHBIX (PU3HKO-
MaTeMaTHYeCKHX 3aJ1a4 B Cpe/ie
Mathcad BcTpoeHHBIME CPECTBAMU U
IpHeMaMH IPOrpaMMHUPOBaHHS

BceTpoeHHbIE MHCTPYMEHTHI peIleHUs
anreOpanyecKux ypaBHEHHUH B cpejie
Mathcad u Maple

BcTpoeHHbIe MHCTPYMEHTHI PeILICHUS
anreOpanvdecKux ypaBHEHUH B cpelie
Mathcad u Maple

Pa6ota B cpene Mathcad ¢
bu3NYECKUMU BETMUYNHAMU

®yukuuu u onepatopsl Mathcad u
0COOEHHOCTH MX NPUMEHEHUS C
pa3MepHBIMU BEIIMYHMHAMHU

WuTepnionsiiys ¥ anmpoKCUMaIus B
cpene Mathcad

WuTepnionsiius ¥ anmpoKCUMaIus B
cpene Mathcad

PemeHHe CTaTUCTHUYCCKHX 3a/1a4 B cpeﬂe
Mathcad

PeHIeHI/IC CTaTUCTHUYCCKHX 3a/1a4 B CpGI[C
Mathcad

Bec KM:

10

10

15

10

10

10

15

20

$O6m1as yacts//1s1 MPOMEKYTOUHON aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

YK-1

NJI-1yk-1 BemomHsieT mouck
HeoOXoauMoK HHpOpMAITUH,
€€ KPUTHUYECKUU aHauu3 |
00o01aer pE3yNbTaThI
aHaM3a  JUISL  PeIeHUs
[TOCTaBJIEHHOM 3a/1a4n

3HaTh:

CrocoObI rpauYECKOro
MPECTABIICHHS PEIICHUS
WHXEHEPHBIX U HAYYHO-
TEXHUYECKUX 3a]1a4
COBPEMEHHBIE METO/IBI
MOUCKA UCXOIHOMN
nH(bOpMaLIUY I peIIeHus
(U3HKO-MaTEeMaTHICCKUX
3aJja4 Ha KOMIIbIOTEpE C
WCTIOJIh30BaHUEM
(hU3MYECKUX BEIUYHH C
eIMHHUIIAMA UX U3MEPEHUS
YMeTs:

MIPUMEHSTH TpaQuKy U
aQHUMAIIIIO JIJIs
KPUTHYECKOTO aHaJIH3a 1
pEelIeHUs TOCTaBIEHHOM
3aaun

yMeTh 000011aTh 3HAHUS U3
pa3HBIX pa3/ieoB HAyKH U
TEXHHUKH JIJIS1 PeIICHUS
(hbU3UKO-MaTEMATHIECKUX
3a/1a4 Ha KOMITBIOTEpe

[Touck KopHEH ypaBHEHUS, HAX0XKICHHE IKCTPEMYMOB (DYHKITHH, B3SITHE
MPOM3BOIHBIX, TocTpoeHue rpadukoB (KonTpoasHas padbora)

Pacder u anumanus MoJeNiu TapoBO MAIIMHBI U ABOPHUKOB aBTOMOOMIIS
(JTaboparopnas paboTa)

CoptupoBKa uncen B BEKTOPE U aHUMalus paboThl IporpamMmmbl, padoTta ¢
smnupuueckumu popmynamu (Jlaboparopnas pabora)

OI1K-1

N-lonk1 JeMOHCTpUpYeT

3HaTh:

Pemenue 3amau ontumuzanun B cpene Mathcad (Jlabopatopnas pabora)
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IIPUHLIMIIBI paboTbI
COBPEMEHHBIX
UH(POPMALIMOHHBIX

TEXHOJIOTUH

OCHOBHBIE YHCIICHHBIE
METOJIbI pelIeHus] PU3UKO-
MaTeMaTHYECKUX 3a/1a4
OCHOBBI IIPUMECHEHUS
MOJIOKEHHUN (PU3UKH,
MaTeMaTHKH, XUMHH,
WH)XEHEPHOU rpaduku amst
pemeHust GU3NKO-
MaTeMaTHYeCKUX 3a/1a4 Ha
KOMITbIOTEPE

YMers:

MPUMEHSTh OCHOBHBIC
YHCIICHHBIE METOBI
petieHust GU3NKO-
MaTeMaTHYECKUX 3a/1a4
MPUMEHSTh AaHATUTHIECKUE
Y YMCJIEHHBIC METO/bI JIIS
peleHus! MOCTaBIeHHbIX
3a1a4

[Touck KopHel ypaBHEHUS, HAXOXKJICHUE SKCTPEMYMOB (DYHKITUH, B3ITHE
MPOM3BOIHBIX, TocTpoeHue rpadukoB (KonTpoasHas padbora)
CopTtupoBKa 4Kcel B BEKTOPE ¥ aHUMAIIUsL PabOTHI MPOTrpamMMBbl, paboTa ¢
smrnupudeckumu Gopmynnamu (JlabopaTopHas pabora)

OIIK-2

NI-1ornk-2
ANTOPUTMU3HUPYET pelICHHE
3a1a4y u peannsyer
AITOPUTMBI C
HCII0JIb30BaHUEM
MPOrPaMMHBIX CPEJCTB

3HATh:

0COOEHHOCTH MPUMEHEHUS
aHAJTIUTUYECKOW MaTeMaTHKU
Y YMCJIEHHBIX METOJIOB ISt
peLIeHHs CUCTEM JIMHEHHBIX
Y HEJIMHEHHBIX
anreOpanyecKux ypaBHEHUH
OCHOBHBIE aJITOPUTMBI JISI
peteHust Gpu3nKo-
MaTeMaTHYeCKUX 3a/1a9 Ha
KOMIIbIOTEpE

YMers:

UCIOJb30BATh BCTPOCHHBIE
(GYHKIINY aHATTMTHIECKUX

Pemenune nuddepennmanbHbIx ypaBHeHH B cpeae Mathcad, perenue
HEJ0ONPEEIIEHHON CUCTEMBl HETMHEWHBIX alre0pandeckux ypaBHEHUH
(JTabopaTopnas pabora)

Pemenue CJIAY, CHY, 3ananue nieneBoil GyHKIIMU U TTIOUCK €€
onTuManbHbIX 3HaueHni (KoHnTposbHas paboTa)




npeoOpa3oBaHmil U
YHCIIEHHBIX METOJIOB
pacyeTa 1Jisi CUCTEM
JIMHEHHBIX Y HEJIMHEHHBIX
anredpanvyeckux ypaBHEHUN
MIPUMEHSTH alITOPUTMBI JIJIs
pemeHust Gpu3nuKo-
MaTeMaTHYeCKHX 3a]a4 Ha

KOMIIBIOTEpE

OIIK-2 U -20mk-2 [Ipumensier | 3HarTh: AHanuTHyecKkoe, YUCIEHHOE U IpaduyecKoe pelieHrne ypaBHEeHH ¢
cpeacTBa MHPOPMALIMOHHBIX | OCHOBHBIE CPECTBA MOMOIIIBIO0 BCTPOCHHBIX QyHKIMH B cpene Mathcad (JIaboparopHnast paboTa)
TEXHOJIOTHI Ui TOMCKa, | ”HPOPMAIIMOHHBIX Haxoxzaenue ko HUIMeHTOB alpOKCUMHUPYIOIIEH MPSIMON Pa3IuYyHbIMU

XpaHEHHS, 00paboTKH,
aHaJIM3a M TPEICTABICHHS
uHpOpMaun

TEXHOJOTHH IS TIOMCKA,
XpaHeHus1, 00paboOTKH,
aHaJIM3a U TIPEJICTABICHHS
nHpopmaruu

METOJIbI aHATN3a U
MOJIETTUPOBAHUS
IKCIIEPUMEHTAIILHOTO
WCCIIeTOBaHUS

YMers:

HCIOJIb30BaTh BCTPOEHHbBIE
¢yskuu cucrembl Mathcad
u rpaduueckoe
MIPEJICTABJICHHUE PE3YJIbTATOB
Uit 00paboOTKH, aHANIK3A U
MIPEJICTABICHUS
uH(popMaIu
MIPUMEHHUTEITHHO K
WHXXEHEPHBIM pacueram
MIPUMEHSITh METOJIBI
00paboTku
IKCITEPUMEHTAITLHBIX

croco0aMu, perpecCHOHHBINA aHAIN3 CTATUCTUYCCKHUX JaHHBIX (Penienne
3a/1ay4)




AAaHHBIX B HHKCHCPHBIX
pacueTax




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. AnaanTnyeckoe, 4YnucjeHHoe U rpadguyeckoe pelieHue ypaBHeHUI ¢ IOMOIIbIO
BCTPOeHHBIX pyHKuMii B cpeae Mathcad

®opmbl peaausannu: BelogHeHue 3a1anus

Tun koHTpobHOrO Meponpusitus: Jlaboparopnas padora

Bec konTpoabHoro meponpustusi B bPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIbHOT0 MeponpuaTHs: CTyIEHTHl 3a MPOIIEIINE U TEKyIlee
3aHATUS peIIAloT 3a7add : pemieHue ypaBHeHHst B cpene Mathcad 15 u Mathcad Prime
CHUMBOJIBHBIM METOJIOM C MOMOIIBIO orepaTopa solve; pemienue ypaBHeHus B cpeae Mathcad 15 u
Mathcad Prime rpadudecku ¢ moMmoipio (GyHKIUHU root; pelieHre CHCTEMbl YpaBHEHUH B cpene
Mathcad 15 u Mathcad Prime uncnenno ¢ nomompsto pynkuuu Find; pemenue cucteMbl THHEHHBIX
ypaBHeHmii B cpene Mathcad 15 m Mathcad Prime ¢ momomsio ¢ynkuuum lIsolve; pemienne
ypaBHeHus B cpenae Mathcad 15 u Mathcad Prime ¢ npuMeHneHuem BeKTOpOB; paboTa ¢ MacCHBOM
JaHHBIX B OJHOM crtoyibie B cpeme Mathcad 15 m Mathcad Prime. CrymeHTHI MOKa3bIBalOT
CIeNaHHOE 3aJJaHue, OOBICHAIOT X0/ PEeIICHUS 3a1a4.

KpaTKOC CoACpKaHUuE 3alaHUA:

V.t

>|

x\l{]l

Figure 1 MoTopHas nogKa npowsia no peKke B 04HY CTOPOHY
(L =10 km), a noTom BepHynacb B UCXOAHYIO TOUKY, 3aTpaTuB Ha 370 1 yac 45 muHyT (t). CnpawimBaeTca, KakoBa CKOPOCTb
TeueHUAa BoAbl B peKe (HeM3BecTHas X), ecmn cob6CcTBEeHHasA CKOPOCTb N104KU (V — CKOPOCTb B CTOAYEN Boae) paBHa 12 Km/u.

HCO6XO,I[I/IMO PCUINTDL 3a1a1y aHAJIMTUYCCKH, I‘pa(bI/I‘leCKI/I, YUCJICHHBIMH MCTOAAaMH.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: OCHOBHBIE CpelcTBa 1.Kakue cpeacta cpeasl Mathcad ucnons3yrores ais
MH(OPMaLIMOHHBIX TEXHOJIOTUI MOMCKA, XpaHEeHUs, 00pabOTKH, aHaIN3a U

JUIs IOUCKA, XpaHeHus1, 00paboTKH, IIPEICTaBICHNSI UHKEHEPHBIX PaCUeTOB?

aHanMsa u MIpe/ICTaBICHUS

uHpopManuu

YMeTh: UCIIOJIb30BaTh BCTPOCHHBIE 1.ITocTpouTh NByXMepHBI rpaduk GyHKIUH
¢ynkuuum cuctembl Mathcad u 2.0npenenuTs YUCIEHHOE 3HaUEHUE KOPHEW ypaBHEHHUS
rpadgudeckoe MpeACTaBICHUE Ha rpaduke

pe3yiabTatoB Uil 00paboTKw, 3.Pabotath ¢ pyHKIHMEH root ¢ ABYMS M YETHIPbMS
aHanMsa u MIpe/ICTaBICHUS apryMeHTaMHu.

uHpOpPMALlUM TPUMEHHUTEIBHO K

WH)KEHEPHBIM pacueTam

Onucanune MKAJbI OIICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "0TIUYHO" BBICTaBISETCS, €CIIU 3a/1a4u
PEIICHBI B OJTHOM 00BhEME HJTU BBIITOJHEHBI IIPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoinenus snanus: OneHka "Xopoio" BEICTABIISIETCS €CIIM BEIOpaHO
BEPHOE HaINPaBJICHUE JIJISl PEIICHUS 3a/1a4 U OOJIBIIIMHCTBO 33/1a4 PEIICHO

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENILHO" BHICTABISACTCS,
€CIIM HE BCE 3a/Ia4M PEIICHBI HITU PEIICHUS 3a/1a4 HEe IOBEJCHO JI0 KOHIIA

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]a4M BBIOJIHEHBI HEBEPHO MJIM MPEUMYIIIECTBEHHO HE PEIICHbI

KM-2. Pemienne 3a1a4y onTumuszanuu B cpexe Mathcad

®opMbl peaju3anun: BeinoiHeHHEe 33 1aHus

Tun KOHTPOJABLHOT0 MeponpusiTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJILHOT0 MeponpuaTHs: CTYICHTHI 3a MPOIICIIINE U TEKYIIee
3aHATHUS PEIIAIOT 33Jlayu: PEIICHHE 3a1ad onTuMHu3anuu B cpeae Mathcad 15 u Mathcad Prime ¢
nomotsio pyHknun Minimaze, Maximaze, Minerr. permienue 3a1a4 onTuMu3anum B cpeae Mathcad
15 u Mathcad Prime ¢ nomomipto onepatopa Solve. CTyneHThI MOKa3bIBAIOT CAETAHHOE 3a/laHue,
OOBSACHSIOT X0/ pEeLICHMs 3a/1a4.

KpaTkoe cogepxkanue 3agaHus:
Onpenenutb KpencepeKyto CKOPOCTh Cy/IHA — CKOPOCTh IPU KOTOPOM 3aTpaThl HA €ro
HKCIUTyaTaluio Oy 1yT MUHUMAJIbHBI. 3aTpaThl Ha SKCILTyaTalMIO Cy/IHA COCTOST U3 IBYX
yacTel: M04YacoBOM 3apIuIaThl SKUIaXKa, IPONOPLIUOHATILHOW BPEMEHH JIBUKEHUS CYAHA
(0oOpaTHO MPOMOPIMOHAIBHOM CKOPOCTHU CY/AHA), U 3aTpaT Ha Toproyee, MPONOPIHOHATIBHBIX
KBaJpaTy CKOPOCTHU cyaHa (K03 PUIIMEHTHI TPOMOPIIMOHATLHOCTH — a U b). YBenuuuBas
CKOpOCTh CY/IHa, Mbl 3KOHOMUM Ha 3apIuiaTe SKUMaka, HO MPU 3TOM IPUXOAUTCS OoJIbLIe
TpaTUTh JIeHeT Ha roprouee. Heo6xoanumo HaillTH onTUMalIbHOE pelIeHHUE.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh:  OCHOBHBIE  YHCIICHHBIC 1.KakoBbI 0COOEHHOCTH IPUMEHEHHUST BCTPOCHHBIX

METO/IBI peleHus ¢buzuko- ¢ynkuuit Minimaze, Maximaze B B cpeae Mathcad 15 u

MaTEMATHYECKNX 3a1ad Mathcad Prime?
2.B Kakux ciryyasiX MOXKHO IPUMEHSATH (DYHKIIHIO
Minerr?

YMeTb:  NPUMEHSATh  OCHOBHBIE 1.Coznatp 1eseByro QyHKIUIO 1715 3a/1a4u

YHCIICHHBIE  METOJABI  PEIICHHS OTITUMH3AIHH.

(bU3MKO-MaTEMAaTHYECKUX 3a/1a4 2.HaiiTu MUHMUMYM Li€71€BOM (YHKIIUU YUCICHHBIMU
METOJAMH ¥ CPEJICTBAMH CHMBOJIBHOW MaTeMaTHKH.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa "oTIu4HO" BBICTABJIACTCA, €CJIM 3aJa4Yn
PEUICHEI B ITIOJITHOM 00BbeMe HJIU BBIIOIHEHBI IpEeMMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoinenus snanus: OneHka "Xopoio" BEICTaBIISIETCS €ClIM BEIOpaHO
BEPHOE HaIpaBJICHUE JIJISl PEIICHUS 3a/1a4 U OOJIBIIIMHCTBO 3314 PEIICHO

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "y10BIeTBOPUTENLHO" BBICTABISACTCS,
€CITM HE BCE 3a/1a4M PEIICHBI HITU PEIICHUS 3a/1a4 HE IOBEJCHO JI0 KOHIA

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]a4M BBINOJIHEHBI HEBEPHO MJIM MPEUMYIIECTBEHHO HE PEILICHbI

KM-3. Ilonck kopHeii ypaBHeHUsl, HAX0XK/IeHUE IKCTPeMYMOB (PYyHKIIUM, B3ITHE
NPOM3BO/IHBIX, IOCTPOEHHE IPA(PHUKOB

®opmbl peaausanun: [Iposepka 3aganus

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBeaeHHsi KOHTPOJABbHOro Meponpusitusi: CTYACHTBI pPEIIAIOT IIOCTaBICHHBIC
3agaun. JKenaresbHO NPOAEMOHCTPUPOBATh HECKOJIBKO CHOCOOOB pELICHHMsS OJHOW 3a/ladH,
rpa¢uyecKkd MPOMWJLIIOCTPUPOBaTh, OOBACHUTH XoJ pemieHus. Ilo pesynbTatam pemieHus u
00BSICHEHUS BBICTABIISIETCS OLIEHKA.

Kpatkoe cogep:kanue 3a1aHus:
1.IIpoananusupoBats u pemnTh B cpee Mathcad Bcemu ciocobamu  anredbpandeckoe

YpaBHCHUEC

y=((5-x—7) logé6s 65 (4-x—6"x)
2. Haiftu npou3BoIHYIO BbIpakeHUs1 B cpene Mathcad:

1
V1+X—;

3. [TocTpouts rpaduk QPyHKIUHU, ONPEIAETUTH IKCTPEMYMBI:
y=(6-x+3-x—10-x —4) -\exponentialE

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTb:  OCHOBBl  NIPUMEHEHUs 1. Kakue BcTpoennsie ¢pynkiuu Mathcad moxHO

MOJIO)KEHUN (PU3MKHU, MAaTEMaTUKH, WCIIOJIb30BATh JJI YUCIEHHOTO PEIICHUS CUCTEMBI

XUMHHU, HHKEHEPHOU TpauKu JUIs JVMHEWHBIX YpaBHEHUN?

perieHus pU3nKo-MaTeMaTHYeCKIX 2.Kakue BcTpoennsie ¢pynkuuu Mathcad MmoxxHO

3a/1a4 Ha KOMIIBIOTEpE HCII0JIb30BAaTh JJI YUCIEHHOTO U aHAIIUTUYECKOTO
pelieHns anredpanyeckoro ypaBHeHus ?

YMmeTb: ymeTh 0000IIaTh 3HAHHS 1.YMeTb ucnonp30BaTh GYHKIUH ISl YUCICHHOTO

U3 pasHbIX pa3leNioB HAayKd U pEelIeHUs CUCTEMBbl YPaBHEHUHN U aHATUTHYECKOTO

TEXHUKUA [UId pemeHus: (U3MKo- peleHus anredpanyeckux ypaBHeHUN

MaTeMaTHYECKUX 3aja4 Ha

KOMIIBIOTEPE

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
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Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku btnoanenus 3Hanus; OueHkKa "oTIMYHO" BBICTABISETCA, €CIIN 3aa4l
pEIICHBI B MOJTHOM 00BEME MITU BBIITOJTHEHBI IIPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vlnoinerus 3nanus: OLEeHKa "X0opoIIo" BICTaBISETCS €CIIM BRIOPaHO
BEpPHOE HATIPABIICHUE JIJISl PEIICHMS 33/1a4 ¥ OOJIBITMHCTBO 33]1a4 PEIICHO

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku btnoanenus 3Hanus; OueHka "ynoBIETBOPUTEIBHO" BBICTABISAETCH,
€CJIM HE BCE 3aJ]a4M PelICHbI UM PEIICHUS 3a7a4 HEe JOBEACHO 10 KOHIA

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CITM 3a/1a49¥ BBITIOJTHEHBI HEBEPHO WJIH TPEUMYIIICCTBEHHO HE PEIICHBI

KM-4. PacyeTr 1 aHUMAIIUA MO/IeJIM APOBOM MAIIMHBI U IBOPHUKOB aBTOMOOMJISA

®opmbl peaausanmnu: BelonHeHne 3a1anns

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 10

IIpouenypa nposeaeHusi KOHTPOJIBHOI0 MeponpuaTHsa: CTyIeHTHl 3a MPOLIEIIINE U TEKYyILee
3aHATUSA pElIaloT 3aJadd: BBINOJHUTE pacdeTsl ONTUMHU3ALMU PAa3MEpPOB E€MKOCTH COBMeEIas
AQHAINTUYECKUE WM YHUCIICHHBIE METOJbl PEIICHUS CUCTEMBl ypaBHEHUU. BBINIOJIHUTH pacyeTsl U
co3nath B cpene Mathcad 15 anuManuio meHTpaIbHON YacTH TOPU3OHTAIBHON MAPOBO MAIIWHBL.
BeimonuuTte pacuersl u co3nath B cpene Mathcad 15 anumanuioo JBOPHUKOB aBTOMOOMIISL.
CryneHThI MOKa3bIBAIOT CACTAHHOE 3a/IaHKe, OOBSICHAIOT X0/ PEIICHHS 3a/ad.

Kparkoe conepxxanue 3agaHus:
[lenTpanbpHast 4acTh TOPU30HTAIBHON MMAPOBOM MAIIMHBI COCTOUT (CM. CJIEBa HAIPaBo) U3
MaxoBHKa ¢ paanycoM R, maryHa (crepxkensp 1-2) mmunHoM 11, mTtoka (crepxeHs 2-3)
JUIMHHOM 12, mmnnuapa u nopiHa. Heo0xoaumo paccunTarh KoopanHaThl Touek 1, 2 u 3 B
3aBHCHUMOCTH OT 3HaUCHMs yTJIa O ¥ MOIy4YnuTh AaHUMAIIMIO IBUKEHUS YacTel mapoBoi
MAIlHHBI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CHocoObl  rpaduuecKoro 1.3 kakux 3TarnoB COCTOUT MOATOTOBKA K aHUMAIlUU
NpeNCTaBIICHUS peleHus rpaduka?

WHKCHEPHBIX u HAy4YHO-

TEXHUYCCKHUX 3ada4

YMeTh: TpuUMeHSITh Tpaduky U 1.Kak ¢opmaTupoBats Tpaduk B JeKapTOBOI cucTeMe
AHUMAIMIO  JUISI  KPUTHYECKOTO KoopauHat B cpenae Mathcad?

aHaJIM3a U PENICHUs TOCTABICHHON 2.Kak nepenaTth ynpaBiieHHe HE3aBUCUMOM MepeMeHHON
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3amayn CYETUMKY KaJPOB aHUMAIIHH?
3.Kak coxpaHsTh CIeTaHHYIO0 aHUMALIUIO OTJIEIBHO OT
Mathcad-goxymenra?

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku btnonenus 3Hanus; OueHkKa "oTJIMYHO" BBICTABIISETCA, €CIIU 3aa41
pEIICHBI B OJTHOM 00BEME MITU BBITOJTHEHBI IPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OLEeHKa "X0opoIIo" BBICTaBISETCS €CIIM BRIOPaHO
BEpPHOE HATIPABIICHUE JIJISl PEIICHMS 33/1a4 ¥ OOJILITMHCTBO 33]1a4 PEIICHO

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABIISAETCA,
€CJIM HE BCE 3aJ]a4M PeUICHbI WM PEIICHUs 3a7a4 He JOBEACHO 10 KOHIIA

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIIM 3/1a49¥ BBITIOJTHEHBI HEBEPHO WJIM MIPEUMYIIECTBEHHO HE PEIICHBI

KM-5. Pemienue nu¢pepennuaibHbIX ypaBHeHuil B cpeae Mathcad, pemenue
He00Mpe/Ie/IeHHOM CUCTeMbI HeJTMHEHHBIX aJire0panyecKux ypaBHeHH

®opMbl peaju3aluy: BeioHeHNE 3a1aHUA

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa nposeaeHusi KOHTPOJIBHOT0 MeponpuaTHsa: CTyIEHTH 3a MPOIIEIIINE U TEKYILEe
3aHATHS pEeIIaloT 3a/1a4yu: PemunTh cucTeMy JIMHEHHBIX alreOpanvyeckuX ypaBHEHUN MaTpUYHBIM
metonoM. Pemenue nuddepeHmanbHbIXx ypaBHeHMH B cpene Mathcad Ha ocHOBe 3amaud o
cBOOOAHOM maaeHuu Ten. HaxoxnaeHue pacueTHOM (OpMyNbl s OLEHKH CTOMMOCTH
HOJEPKAHHOTO aBTOMOOWIIA 10 ero mpoOery u Bo3pacty. PelieHue HeaoonpeneneHHOW CUCTEMbI
HEJIMHEWHBIX alreOpanvyeckuxX ypaBHEHUI Ha OCHOBE 3aJaud OIpPEAETCHUS TeOMETPUYECKUX
pa3mepoB 00beKkTa. CTyIeHTHI OKA3bIBAIOT CACIAHHOE 33/1aHue, OOBSICHSIIOT X0/ peIIeHHs 3a/1ay.

Kparkoe cogepxxanue 3agaHus:
1. Onpenenuts BpeMs MoJIETa MAapaIlOTUCTA U €70 CKOPOCTh, €CJIM U3BECTHA BBICOTA HAavYaJla
1oJieTa, Macca fapamlroTUCTa, JUaMeTp MapalloTa, BbICOTa , HA KOTOPOIl pacKpbIBaeTCs
MapaIoT.
2. Haiitu pacuetHyto ¢popMyIty Ajsi OLIEHKH CTOMMOCTH MOJEP>KaHHOTO aBTOMOOWJIS 110 €ro
npoOery 1 BO3pacTy, €ClIi 1aHbl OTJEJIBHO CTATUCTUUECKUE JJAaHHBIE CTOMMOCTH aBTOMOOWIIS B
3aBHCHMOCTH OT BO3pacTa 1 CTOMMOCTh aBTOMOOMJIS B 3aBUCMOCTH OT Ipobera.
3. IlogBoaHas jg0aKa UMeeT (PopMy reOMETPUUECKOro Teja, COCTaBIEHHOTO U3 ABYX
OJIMHAKOBBIX MPSIMBIX KPYTOBBIX KOHYCOB (HOC ¥ KOpMa JIOAKHU) U MIPSIMOTO KPYTrOBOTO
LWIMHJpA (KOPILYC JIOAKH — CM. pUc.). Pannycbl OCHOBaHMI KOHYCOB U LIMJIMHJIpA PaBHBI.
N3BecTHBI 00BeM JTIOKH V U TIIOMIAIE €€ HapyKHOHM moBepxHOCTH S . Heo6xommmo
OIPEAEIIUTD €€ TE€OMETPUUECKHE pPa3MePbl — PaJnyC OCHOBAHHUA JBYX KOHYCOB M MIMHApa R,
BBICOTY JIBYX KOHYCOB (JJIuHYy HOca 1 KopMbl) H 1 BbicoTy nununapa (JuMHy kopiyca) L.
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KoHTposibHbIEe BONPOCHI/3aJaHUA:
3HaTh: OCHOBHBIE AJITOPUTMBI IS 1.Kakue ocobenHocTH paboThI ¢ €AMHUIIAMH U3MEPEHUI
pelieHus: pU3NKO-MaTeMaTHYeCKIX pH perieHud AudepeHunaibHbIX YpaBHEHUH
3aj1a4 Ha KOMIIbIOTEpE cymecTByioT B cpeie Mathcad?
YMeTh: TPUMEHSTH AJITOPUTMBbI 1.ITocTpoenue rpaduka HesIBHON QYHKIIUU JIBYX
ISt pereHHs ¢buzuko- apryMEHTOB
MaTeMaTHYeCKHUX 3a1a4 Ha
KOMITBIOTEPE
Onucanue WKaJIbl OLEeHUBAHUSA:
Oyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku binonenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISETCA, €CIIU 3aa4l
pElIeHBI B MOJTHOM 00BEME WIIH BBIMOJIHEHBI PEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoneHus sHanus: OneHKa "XopoIo" BICTaBIAETCS €ClIU BEIOpaHO
BEpPHOE HANPABIICHUE JIJISl PEIICHMS 3a/1a4 ¥ OOJILITMHCTBO 33]1a4 PEIICHO

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEILHO" BBICTABIISETCS,
€CJIM He BCE 3a/1a4 PeIeHBI WK PEIIeHUs 33]]a4 He JOBEJEHO 0 KOHIIA

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJ1a4M BBIIIOJHEHBI HEBEPHO WJIM NMPEUMYIIECTBEHHO HE PEIIECHbI

KM-6. CopTupoBka 4uce/ B BeKTOpe H aHUMAalus padoThl NporpamMmbl, padorta ¢
IMNUpUYecKUMH popmyIamMu

®opmbl peaausannu: BeinonHeHue 3a1anus

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa nposeaeHusi KOHTPOJIBLHOr0 MeponpuaTHsa: CTyIEHTHl 3a NPOIIEIIINE U TEKYILEe
3aHATHA pewaroT 3agaun: [locTpoenue nmapabosnbl, UMIICA U TUIEPOOIIBI UCXOAS U3 ONpeAeSIeHuUs
¢Guryp Kak reoMeTpuu4ecKoro Mecra TOYEK CKaHHPOBAaHHEM 3aJaHHOM MPsSMOYroibHOW 001acTH.
CoptupoBKka 4uced B BEKTOpe M aHUManus paboThl mporpammbl. PaboTa ¢ sMOupuyecKUMU
dopmynamu. CTyAEHTHI TOKa3bIBAIOT CIETAHHOE 3aJJaHNUE, OOBACHSIOT XOJI PEIIeHUS 3a/1a4.

Kparkoe cogepxanue 3agaHusi:
Hcnonw3ys cpenctsa nporpammupoBanusi Mathcad moctpouts mapabo:y, 3JUTHIIC U THIIEPOOITY
CKaHMPOBAHUEM 3aJaHHOU MPSIMOYTOJIHHOM 00JIaCTH.
OTcopTUpOBaTh YUCIIA B BEKTOPE B MOPSIKE BO3PACTAHUS U CIENIATh aHUMALIUIO
HCIIOJIb30BaHHOTO aJITOpUTMa
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[TpeoOpazoBats dMIMpUYecKue GOPMYIIBI IepecueTa KOHIICHTPAI paCTBOPEHHBIX BEIIECTB:
W3MEHUTH BBOJ B (hOopMyJTbl O€3pa3MepHBIX JaHHBIX HA Pa0OTy ¢ GU3NIECKUMU

(pa3MepHBIMU) BETUYMHAMMU.

KoHTposbHbIe BONPOCHI/3aJaHUA:

3HaTh:  COBPEMEHHBIE  METOJBI
NOUCKAa HCXOJHOH uHpopManuu
TSt penieHus dusuxo-
MaTeMaTHYECKUX 3a1a4 Ha
KOMITBIOTEPE C HCIIOJIb30BAHUEM
duznecKux BEJIMYMH C
SIMHHULIAMH UX U3MEPECHUS

1.IIpuBecTu npuMepsl ATOPUTMOB COPTUPOBKH UM CEI
2.IToueMy HEOOXOAMMO TIEPEXOIUTH OT IMITHPUIESCKUX
0e3pa3MepHbIX GopMyIT K paboTe ¢ pa3MEpHBIMU
BeJIMYUHAMU?

YMeTh: IMPUMCHATH AHAJIMTUYCCKUC
u YHUCJIICHHBIC METObI JIA
pCelICHU MTOCTABJICHHBIX 3aaa4

1.Kak noctpouTh CKaHHPOBAHHUEM IIPSIMOYTOJIBHON
obyactu mapaboiy ¢ 3aJJaHHBIMU (DOKYCOM U
JTUPEKTPUCON?

2.Kak BU3yanu3upoBaTh AITOPUTM COPTHPOBKU YHCET B
BeKkTope B cpene Mathcad?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISICTCS, €CIIU 3a/1a4u
peIleHBI B IIOJIHOM 00BEME MITH BBIIOJIHEHBI IPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 65
OnucaHnue xapaxmepucmuxu evlnonerus 3Hanus: OLeHKa "X0opoio" BICTaBISETCS €CIIM BRIOPaHO
BEPHOE HAIPABJICHUE JIJISl PEIICHUS 3a/1a4 U OOJIBIIIMHCTBO 33]1a4 PEIICHO

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinonaneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BHICTaBIISIETCS,
€CJIM He BCE 3a1a4 PELICHBI WM PEIIECHNUS 3aa4 He JOBEJCHO 0 KOHIA

Oyenka: 2

Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJ1a4M BBIIIOJHEHBI HEBEPHO WJIM NMPEUMYIIECTBEHHO HE PEIIECHbI

KM-7. Pemienue CJIAY, CHY, 3aganue ue/jieBoil (PYHKIUH ¥ MOUCK €€ ONTUMATbHBIX

3HAYEHHU

®opmbl peamzanun: IIposepka 3aganus

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBeaeHHsi KOHTPOJAbHOro Meponpusitusi: CTyIEeHTBl pEmIaroT IOCTaBIEHHBIE
3amaun. JKemarelbHO NPOJEMOHCTPUPOBATH HECKOJIBKO CHOCOOOB pELICHUs OJHOW 3a/auH,
rpaduyueckd NPOWJUTIOCTPUPOBATh, OOBICHUTH Xon pemeHusd. [lo pesynpTaTam pemieHus u

0OBSICHEHUS BEICTABIISICTCS OIICHKaA.

KpaTlcoe CoA€cpKaHME 3alaHUA:

Penmte cucremy NuHEHHBIX anredpanyeckux ypaBHEHUH BU1a M*X=v MUHUMYM Tpems
cnocobamu. [TpoBepUTh NPaBUIBLHOCTH PELICHUS.
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-1.947 -3.444 -0.232 —0.544
M=|-1981 -1.807 2.427 v=| 4.091
-1.43 -1.054 -2.022 7.213

Pemmth cucremy ypaBHeHHI BCEMH BO3MOKHBIMU criocobamu. [IpoBeputs pemienue

}{2 — 3y2= —8

};2+y=4

Cosnath 1eneByro GyHKIUIO IS PEIICHUS 3a7a9i ONITUMHU3AINH JOoCcTaBKu yriis Ha TOC

Yronk He cKNagupyeTcal ‘
Mpowzeoautca yraa L MoTpebnaeTtca
1-a waxta 50 Tyt 1-a T2 40 vocyr
w2r] w1T? ‘
2-a waxta 70 ToyT ) .
w2 27 T3L) B0 weyr

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: OCOOEHHOCTH IPUMEHEHHUs 1.ocHOBHBIE CpecTBa UH(POPMAIIMOHHBIX TEXHOJIOTUN
AQHAJIUTUYECKOM MaTeMaTUKU U U1 TIOUCKA, XpaHeHHsI, 00pabOTKH, aHaIHu3a U
YUCJIEHHBIX METOJIOB JUIsl pELICHUS Mpe/icTaBIeHNs] HHPOpMaIUH

CUCTEM JIMHEWHBIX U HEJIMHENHBIX
anredpanvyeckux ypaBHEHUN

YMeTh: UCIOIB30BaTh BCTPOEHHBIE 1.paboTath ¢ COBpeMEHHBIMU MAaTEMATUYECKUMU
byHKIIUN AHAITMTUYECKUX nakeraMu AJis 00paboTku HHGOpMauy NPUMEHUTEIBHO
npeoOpa3oBaHUNl W YHMCIEHHBIX K MHKEHEPHBIM pacueTaM

METOJIOB pacyera [uisl CHUCTEM

JIMHENHBIX 51 HEITMHENHBIX

anredpandeckux ypaBHEHUMN

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10

Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISETCA €CIIN 3aJJaHNE

BBIIIOJIHEHO B MOJIHOM 00bEME HJIA BBIIOJIHEHO MNpEUMYyIICCTBCHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBICHUE JIIsl pEIICHUS 3a/1a4

Oyenka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus: snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-8. Haxoxaenune ko3(p(puuneHTOB annpoKCUMHUPYIOIIel MpsiMoii pa3IuIHbIMHU
croco0aMu, perpecCHOHHbIN aHAJIN3 CTATHCTHYECKUX JTAHHbBIX

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTpPoJILHOr0 Meponpusitus: Pemenue 3axa4y

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHNss KOHTPOJIbHOT0 MeponpusiTusa: CTyIEeHTHI 3a TEKYIIee 3aHATHUE PEIIAI0T
3ajaun: B mpuBeneHHON CTaTUCTHUECKON BHIOOpKE HAWTH KOA((GUIMEHTHl allIpOKCUMHUPYIOLIEH
OpsSMO METOJIOM HaWMEHBIIMX KBAJAPaToB ¢ HoMompio (yHkmmu Minimaze B mpuBeneHHOi
CTAaTHCTUYECKON BbIOOpKE HANTH KOA(G(GUIMEHTHl AaNMmpOKCUMUPYIOUIEH MTpsIMOH METOA0M
HaMMEHBIINX KBaJpaTOB C MoMoulbio ¢pyHKnuu Solve B mpuBeneHHON CTaTHCTUYECKON BBIOOPKE
HalTH KO3(PUIMEHTHI anmpoOKCUMUPYIOUIeH mpsMoit ¢ moMolbio GyHKIMi intercept, slope, line.
[TpoBecTr perpecCHOHHBIN aHaIN3 CTATHCTUYECKUX JTAHHBIX POCTA U BECa CTYACHTOB ITOTOKA.

Kpartkoe cogep:xkanue 3aiaHuA:
Ha ocHOBe 1aHHBIX 0 pOCTE U BECE CTYACHTOB BCEX IPYII MOTOKA MPOBECTH PErPECCUOHHBIM
aHaJu3:
orpenenuch K03 PpUIUEHTHI anmpoOKCUMHUPYIOIIEH MPsIMON METOIOM HAaMMEHBIIINX KBAIPATOB
¢ moMoIblo pyHkuuu Minimaze
OTIPENIeNIUTh AaHATTUTUYCCKH KOAPPHUIMEHTHI alpOKCUMHUPYIONIEH MPSMON METOIOM
HAaWMEHBIIHNX KBaJApaToB ¢ moMoIbio GyHkimu Solve
onpeAenuTh KO3PPUIMEHTHI allPOKCUMUPYIOLIEH MpsAMoii ¢ momolibio GYHKIHI intercept,
slope, line.
[TocTpouTth rucTOrpaMMy pacipeesieHus pocTa CTYAEHTOB

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh:  METONBI  aHauu3a U 1.Kakue ¢pyHKIIMHU MOKHO MCIIOIB30BATh JIsI

MOJIETTUPOBAHUS PErpecCHOHHOrO aHAJIN3a IaHHBIX, 0COOEHHOCTH

AKCIEPUMEHTAIBLHOTO UX UCTIOJIb30BaHUS?

VICCIIEJOBAHMUS 2.Kak egyHMIIBI U3MEPEHHUS BIUAIOT HA THCTOTPaAMMY
CTaTHUCTUYECKUX JJAHHBIX pPOCTa CTYJEHTOB?

YMers: IIPUMEHSATH METO/IbI 1.00pabaTbIBaTh CTATUCTUUECKUE UITH

00paboOTKH  3KCIEPUMEHTABHBIX 9KCIIEPUMEHTAJIbHBIE JJAHHBIE METO/0M HaUMEHbIINX

JTAaHHBIX B MH)KEHEPHBIX pacueTax KBa/IpaTOB U MEANAH-MEUaHHON perpeccuei
2.CTPOHTDH YaCTOTHBIC XapAKTEPUCTUKH (TUCTOTPAMMY)
BBIOOpKHU

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MMPEHUMYIIICCTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIISIETCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

~/ - - ap— e v ato.
SK3AMEHATIMOHHDIH BHJIET Ned | Yoo
Kadeapa TeopeTHuecKHX OCHOB TEIIOTeXHHKH TOT
Jucunninga: IuopMauHOHHbIe TEXHOIOTHI
o g
EE
ananast
MaI
Tpynnst T®-1, 2. 4. 5, 6 1 7-20 1 ®I1-1-6-20 "
25 nexabps 2020 1.
1. Onepatopsl Mathcad. moaaepxnearommue nuTepgefic
nonb3oBarend. Tanaemsr oneparopos Mathcad,
JlyGaipoBaHize YHCTeHHBIX 3HaUeHHil epeMeHHbIX B
(opmyrte (omeparop explicit). DmemMeHTsI HHTepeiica
Controls 1 WebControls.
2. 3agaua: MeTOIBI MOHCKA Hy Ieit GpyHKHIT B cpele
Mathcad (rpadideckuii. YHCIeHHBIT H AHATHTHISCKHIT
(CHMBOJTBHBIIT) METOIBI)
3. BCTpOEHHBIE I M10Tb30BATETBCKHE eIMHHIIB (PH3HUECKIX
BeTHYHH. BCTpoeHHbIE H 110/1b30BaTeTbCKIe CHCTeMBI
CYHC/TeHHIT (eIMHHII (PH3HYECKHX BeTHIH)

HanTtu B cpege Mathcad Hynu anrebpaunyeckoro
BblpaXeHUsi BCEMWU BO3MOXHbIMK crnocobamu

x2 +4sin(x)

IIpouenypa nposenenust

OK3aMeH MpoBOAUTCS B YyCTHOH ¢opme. B Ounere aBa TeopeTHUECKHX BOIpoOca M OJHO
npakTHdeckoe 3afanue. Ha moaroToBky cTyneHTy gaercst 45 MUH.

L. Ilepeuens Komnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuunst/Uuaukarop: UJI-1lyk1 Beimonnser mouck HeoOxoaumMoi nHGopMaiuu, ee
KPUTUYECKHUM aHAIIU3 B 00001IaeT pe3yabTaThl aHAIKM3a ISl pEIISHUs TOCTaBICHHOM 3a1aun

Bomnpocel, 3axanus
1.Pabota ¢ monp30BaTENbCKON pa3MEPHON BEIMYMHON (Ha MpUMEpPe KOIMUYECTBA HHPOPMALIIH).
Enununa croumoctu B cpene Mathcad 14-15 u Prime
2.I'paduueckas mpoBepKka penIeHus 3a1a4i ONTHUMHU3AIUH Ha TIpUMepe HaX 0K ICHUS
MaKCHUMaJIbHOTO 00beMa eMKOCTH T10 3a/laHHBIM T€OMETPUUYECKUM pa3Mepam
3.Pabora ¢ pazmepHOCTAMH (PU3NUECKUX BEIMUYUH MpU nocTpoeHnu 2D- rpadukos B cpene
Mathcad 15. 3mMeHeHue equHUI H3MEPEHHS Ha OCsX rpaduka

Matepuanbl 1J1sl IPOBEPKH OCTATOYHBIX 3HAHU
1.Cxoabko 6alT B kumobaite?
OTBeTHI:
11024
21000
31064
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Bepuriii otet: 1024
2.Kak maremaTudecKue mporpaMmmsbl CTPOSIT rpaduk GyHKIHH?
OTBeTHI:
1 ITouck ocobbIx ToUek Ha rpaduKe U MPOBEICHUE IUHUU Yepe3 3TU TOUKH
2 TaObynupoBaHUe apryMmeHTa U QyHKIIMH U TIPOBEACHHUE JTMHUH Yepe3 TOUKH
Bepupiii otBet: TabynupoBanue apryMeHTa U QyHKIMH U TPOBEJCHHUE JTMHUH Yepe3 TOUKU
3.Kakoe neiicTBre npou3BoauT Haxarue kiasui Ctrl+v?
OTtBeTsI:
1 Ctupanue BeIOpaHHON HH(DOpMAITIH
2 JlybnupoBanue BeiOpanHOU nH(pOpMaruu u3 Oydepa oOMeHa
3 ybnupoBanue BeiOpanHOU nHpOpMaiuu B Oydhepe oOMeHa
Bepnsriii oteT: JlyoimmpoBanue BeiOpaHHOM nHpopManuu u3 6ydepa ooMeHa
4.Kakue KJIaBUIIM HY’)KHO Ha)KaTh, 9TOOBI HaiiTH nH(pOpMaIuo?
OTtBeTsI:
1 Ctrl+v
2 Ctrl+a
3 Ctrl+f
Bepnwiii otet: Ctrl+f

2. Komnerennusi/Mngukarop: N1-lonk-1 JleMoHcTpupyeT npuHIuUIbl pabOThl COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOIOTUH

Bonpocsl, 3aganus
1.Yucnennsie metozp! pemenus B cpene Mathcad: Meronsr HeroToHa, cekymux u
MIOJIOBUHHOTO JICJIEHUS IPU MTOUCKE HYIS (PyHKIUU
2.Pabota ¢ pazMepHOCTIMH (PU3NUECKUX BEIHMYHH IPH ocTpoeHun 2D- rpaukoB B cpene
Mathcad 15. 3menenune equHAIl U3MEPEHUS HA OCSAX rpaduka
3.Mactep pasmeprocreii Mathcad: cucremsl enuHHIl UI3MEpPEHUs (BCTPOSHHBIE U
M10JIb30BATEIbCKUE), PA3MEPHOCTD, €AUHUILIBI U3MEPEHHS (BCTPOCHHBIE U MOJIb30BATEIBCKUE)

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.ITox xpaHeHue Kakoi IepeMEHHON Pe3epBUPYETCSI MAKCUMYM NaMSTH KOMIbIoTepa?
OtBeTsI:
1 HenmouncneHHomn
2 bynesoii
3 BemecTBeHHOI
BepHsiit otBeT: BemecTBeHHON
2.Kakoe neiicTBre MPOU3BOAUT HaXkaTHe KiaBuiu Print Screen?
OtBeTsI:
1 TleuaTs Ha MpUHTEPE DKpAaHA TUCILIES
2 OuucTKa 3KpaHa qucIuies
3 KonmpoBanue skpana qucrijies KapTUHKOU B Oydepe oOMeHa
Bepusiit otBer: Konuposanue skpaHa quciiest KapTHHKON B Oydepe oOmeHa
3.Kakoe neiictBue npousBoauT Haxkatue kiasui Ctrl+a?
OtBeThI:
1 Ctupanue BbIOpaHHOM HHPOpMALHH
2 Ilepenoc BeIOpaHHOM nHpOpManuu B Oydep ooOMeHa
3 Brimenenue anemeHToB pparmenta nadopmanuu [IpaBunsHo
Bepusliit otBer: CTupanue BIOpaHHON MH(DOpMAIH
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3. Komnerenuusi/Muaukarop: N/I-lomnk-2 ATropuTMu3upyer peleHue 3a1ad U peajin3yer
QJITOPUTMBI € UCIIOJIB30BAaHUEM ITPOrPAMMHBIX CPEACTB

Bomnpocel, 3axaHus
1.Co3nanue GyHKIMH MMOIB30BATENS MIPU PEIICHUHN 33/1a4l ONITUMHU3ALMK Ha IPUMEpe
HAXO0XICHUS MaKCUMaJIbHOTO 00beMa EMKOCTH IO 33JaHHBIM T€OMETPUICCKUM pa3zMepam
2.KomMOMHUPOBaHKE YUCICHHBIX U aHATUTHYCCKUX METOJIOB IIPH PEIICHUH 3a/1a4 Ha
KOMITbIOTEPE

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHU I

1.Ha3oBuTe 171aBHYI0 aNTOPUTMUUYECKYIO KOHCTPYKIIHIO?
OTtBeTsI:

1 AnpTepHaTuBa

2 [y ¢ TOCTOPOBEPKOM

3 Huxkn ¢ npeampoBepKoit
Bepnsiit orBet: Luki ¢ npeanpoBepkoi

2.be3 kakoi aIrOpUTMUYECKON KOHCTPYKIIMU MOYKHO OOONTHUCH?
OTtBeTsI:

1 Luks ¢ mocTIpoBepKOi

2 1{uki ¢ mpeanpoBepKoit
Bepnpiit orBeT: LMk ¢ mocTnpoBepKoit

3.CKOIBKO TI€Y MOXKET KOHCTPYKIIMS BBIOOD?
OTBeTHI:

1 Onno

2 Jla

3 Boisee omHoro
Bepnsiii otBeT: bonee ogHoro

4. Kakoe nieficTBre MPOU3BOIUT HaxaTue kiaasui Ctrl+c?
OTBeTHI:

1 Ctupanue BeIOpaHHOM HH(OpMAIH

2 Tlepenoc BeiOpanHoi nHpoOpmaluu B Oydep ooOmMeHa

3 y6nupoBanue BeIOpanHON nHpOpMauu B Oydepe oOMeHa
Bepurriit otet: JlyonupoBanue BiOpaHHOM nHpopManuu B Oydepe oOMeHa

5.Kakoe neiictBue npousBoauT Haxkatue kiaBui Ctrl+x?
OTBeTHI:

1 Ctupanue BeIOpaHHOM MH(OpMAIH

2 Tlepenoc BeiOpanHoi nHpopmaluu B Oydep ooOmMeHa

3 y6nupoBanue BeIOpanHON nHpOpMauu B Oydepe oOMeHa
Bepnpriii otBet: CTHpaHue BeIOpaHHON MHPOpMAUU

4. Komnerenuuss/Muaukarop: N/1-2onk-2 [Ipumenser cpeacrsa nHGopMaMOHHBIX TEXHOIOTHMA
JUISl TIOMCKA, XpaHEHUs, 00pabOTKH, aHAIN3a U TIPE/ICTaBICHUs] HHPOPMAITUH

Bonpocsl, 3aganus
1.Omeparop BBO/Ia YHUCIOBOTO 3HAYEHUS C €AMHUIIEH (HU3HUECKON BEIMUNHBI. BBO 1 BBIBOT
3Ha4YeHUs TEeMIIepaTyphl M0 Pa3InYHbIM mKanaM. ['pagyce! Llenscus Ha rpadpuke
2.Pabota ¢ pa3MepHbIMH (PU3NUECKUMH, SMIUPUUECKUMU U TICEBAOAIMINPUIECKUMU
¢dopmynamu B cpene Mathcad
3.Ces3p Mexay nokymentamu Mathcad (cyts komanasr Reference - Cepuika). Pabora ¢
«ob6maunpIMn» QyHKIMSAMH B cpeae Mathcad 15

Matepuanbl 1J1sl IPOBEPKH 0CTATOYHBIX 3HAHUMI
1.Ckoipko Oaiit B Meradarite?
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OTBeThI:
1.1048 576
2.1024*1024
3.1 000 000
Bepnwsrii otet: 1. 1 048 576 2. 1024*1024
2.1Tox xpaHeHue KaKOW NMEPEMEHHOUN pe3epBUPYETCSI MUHUMYM MaMATH KOMITbIOTEpa?
OTBeTHI:
1 LemouncneHHomn
2 bynesoi
3 BemecTBeHHOM
Bepusiit otBeT: bynesoit
3.Kakoe 3HaueHrne MOKET XpaHUTh OysieBas IepeMeHHasI?
OTBeThI:
1 Jla
2 Her
3 He 3nato
Bepnsiii otBet: 1 [la 2 Her
4.VImeroTcst KOOpIMHATHI TOUEK Ha TiockocTH. [IpoBectu B cpene pu3nko-MaTeMaTHUYeCKOro
MaKeTa yepe3 JaHHbIC TOYKU KPUBBIC METOAAMU JIMHEHHOW UHTEPIIOJISIIIMKN U CTUIAlH-
UHTEPIIOJISALNUN

II. Onucanue wkanvl ouenusanus

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6vlnoinerus 3Hanus: OTBEThI JaHbI BEPHO, YETKO
c(hopMyJIMPOBAHHBIE OCOOCHHOCTH MPAKTUICCKUX PEIICHUHN

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6binoIHeHUs 3HaHus: BONBITNHCTBO OTBETOB JJaHbI BepHO. B wactu
MIPAKTUIECKOTO 33JIaHUS €CTh He3HAUYNTEIIBHBIC HEIOCTATKH

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakxmepucmuxu evinoixenus: sHanus: OCHOBHAs 4acTh 3a/1aHus BHIMIOJHEHa BepHO. Ha
JIOTIOTHATETFHBIC BOTIPOCH! OBUTH JTAaHBI HETIOJIHBIC OTBETHI

Oyenka: 2
Onucanue xapakxmepucmuxu 8bINOIHeHUs 3HAHUs: 3aJaHUs HE BBITTOJIHCHBI WJTH BBITOJTHEHBI
MIPEUMYIIECTBEHHO HETPaBUIBHHO.

1I1. Ilpasuna évicmasnenus umozo80ii OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalibHO-PEUTHHTOBON CHCTEME IS
crygentoB HY "MHOI"
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