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[osicHuTenbHas 3anMCKa

®ounn oueHouHslx cpencts (maisee — ®OC) anas MPOMEKYTOUHOW aTTECTAMM TO AUCHMIUIMHE «YUCICHHBIE METOMbD»
pa3paboTan B COOTBETCTBUU C TpeboBaHusMU DelnepaabHOr0 TroCyAapCTBEHHOTO 00pa30BaTENIbHOIO CTaHIApTa BBICIIETO
o0Opa3oBaHus — OakajnaBpuar Mo HampapieHHo moaroToBku 44.03.05 Ilemarormdeckoe oOpazoBanue (C ABYMs TpoduisiMu
HOJTOTOBKH), YTBEPKJICHHOIO IIpHUKa3oM MuHucTepcTa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 22 deppanst 2018 . Ne
125 (3apeructpupoBad MunucrepcTBoM roctunuu Poccuiickoit ®@enepannn 15 mapra 2018 1., peructparmonnsiid Ne 50358), ¢
U3MEHEHUSIMH, BHECEHHBIMU NIpUKa3aMU MUHUCTEPCTBAa HayKH U BhIciIero oOpasoBanus Poccuiickoit denepanuu ot 26 HOAOPS
2020 r. Ne 1456 (3apeructpupoBan MUHHCTEPCTBOM toCTHIIMH Poccuiickoit @enepanuu 27 mas 2021 r., perucTpanoHHbIA Ne
63650) u ot 8 depamst 2021 r. Ne 83 (3aperucrpupoBan Munucrepctsom toctuuuu Poccuiickoit @enepanun 12 mapra 2021 r.,
peructpanmonnsiii - Ne  62739), ocHOBHOW mpodeccHoHa bHOW oOpa3zoBarenbHOW mporpammoii  «MHbopmaTtuka» U
«JlononxurensHoe obpazosanue (B obsnactu uHpopmatuku u MKT)» ¢ yderom TpeOoBaHui HpodeccuoHaIbHOrO CTaHaapra
«01.001 Menparor (memaroruyeckas ACATEIHLHOCTh B cdepe JTOUIKOIBHOTO, HAYAIBHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero
obmero o0OpazoBaHus) (BOCIHUTATENb, YUUTENb)», YTBEPXKIEHHOIO NpHKa3oM MUHHCTEpCTBA TpyJa M COLUAIBHON 3aIlUThI
Poccuiickoit ®denepanuu ot 18 oktsadps 2013 r. N 544n. (3apeructpupoBan MunucrepctBoM roctuiiuu Poccuiickoit dexepanuu 6
nexabpst 2013 r., perucrpanuonusiii Ne 30550), ¢ u3MeHeHUsAMY, BHECEHHBIMU IpHKa3aMi MHHHUCTEPCTBA TPyJa U COLUANILHOM
3anmthl Poccuiickoit denepanuu ot 25 nekadbps 2014 r. Ne 11151 (3apeructpupoBan MuHHCTEpCTBOM rOcTUIIMK Poccuiickoit
Genepanyu 19 gespans 2015 r., perucrpaunonssiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructprupoBad MUHHCTEPCTBOM
roctunnu Poccuiickoit ®@enepanuu 23 aBrycra 2016 1., perucrpanuonusiii Ne 43326), 01.003 «Ilemaror ROMOJHUTEIBHOTO
00pa3oBaHus I€TEH 1 B3POCIIBIX» YTBEPKICHHBIH pUKa30M MUHHICTEPCTBA TPY/Ia U cOlManbHOM 3amuThl Poccuiickoit @enepanyu
ot 22 centsiopst 2012 r. Ne 6521 ot 22.09.2021 r. (3apeructpuposaro B Munrocte Poccun 17.12.2021 N 66403).

Hens ®OC a1 TpoMeKYTOUHOI aTTeCTalMK — YCTAHOBJIEHUE YPOBHS c(hOPMUPOBAHHOCTH YacTH kommeTeHmu YK-1.

3agaun ®OC i MpoMeXyTOUHOM aTTecTalu - KOHTPOJb KAauecTBa M YPOBHS JIOCTHXKEHHS PEe3yJlbTaToB OOy4eHHMs IO
(bopMHupyeMBIM B COOTBETCTBUH € Y4eOHBIM INITAHOM KOMIIETEHIIMSM:

VK-1. CnocobeH ocyImecTBIATh OUCK, KPUTHUECKUI aHAIU3 U CUHTE3 MH(POpMaLUK, IPUMEHATh CUCTEMHBIH MOAXOM I
peLIeHus HOCTABICHHBIX 33134

3HaeT: 3Tansl PeleHus 3aad [0 YUCICHHBIM METO/]aM Ha KOMIIBIOTEpE.

YMeeT: aHanU3UPOBATh 33124y, BBLIEIs €€ 0a30Bble COCTABIIONINE; OCYIIECTBILITE IEKOMITO3UIIUIO 331241

3HaeT: OCHOBBI TEOPUH OTPELIHOCTEN; METO/IbI PEIICHUS] TPAHCLIEHICHTHBIX YPABHEHUIT; METOIbI PELIEHUS CUCTEM JTHHEHHBIX
YpaBHEHHH; METOABI IOCTPOSHHS HHTEPIOJSIMOHHBIX MHOTOWICHOB; METOABl YHCIeHHOTo ud(depeHurpoBaHus |
UHTETPUPOBAHUSL.

YMeeT: 0CyIIeCTBIATh MOCTAHOBKY 3aa4i; aHATM3UPOBAThH YCIOBUE U ONPEIETIATh METO/ PEIeHHsI TOCTABISHHOHN 3a1a4un

3HaeT: crnocoObl U PUEMbI PELICHHS TUIIOBBIX 33/1a4 YUCICHHBIX METOMOB.

YMeeT: pemars 3a1aud YHCICHHBIX METOJIOB C MCIOIb30BaHNEeM HH(POPMAMOHHBIX TEXHOIOTHH

Vmeer: KOMMCHTHUPOBATH NPOLECCC PEHICHUA 3aJa4U 110 YUCJICHHBIM METOJaM

YMeet: oueHUBaTh 9QPEKTUBHOCTD PA3IMIHBIX METOIOB NP PEIICHHH 3a]a4 YHCICHHBIX METOIOB

TpebGoBaHHe K IIPOLIEAYPE OLCHKH:

[Tomemienue: KOMIbIOTEPHBIN KJ1acc.

Ob6opynoBanue: HOYTOYKH / EPCOHATIBHBIE KOMITBIOTEPEI,

HHCTpyMeHTBI: 0COOBIX TpeOOBaHUIA HET.

PacxoxHple MaTepraisl: Oymara, pydka.

JlocTyn K JOIONHUTENIBHBIM CIIPAaBOYHBIM MaTepHaIaM: HEe IPEAYCMOTPEH.
Hopwmer Bpemenu: 60 MuH.

IIpoBepsieMast KOMIIETEHIIUSA:
YK-1. CnocobGeH OCyIIeCTBIATh MOUCK, KPUTHYESCKUI aHAJM3 U CHHTE3 MH(OpMAIMU, IPUMEHSATh CUCTEMHBIH MOJIXOM IS
pelleHHs TOCTABJICHHBIX 3a/1a4

ITpoBepsieMble HHAMKATOPbI JOCTUKEHUS KOMIIETEHIIUU:

VK-1.1. Ananusupyer 3anauy, BbLAEISS 9TAIB] €€ PELICHHUs, IeHCTBUSA 110 PELLICHUIO 3a7a4u

VK-1.2. HaxoauT, KpUTHYECKH aHATH3UPYET U BEIOMPaeT HHPOPMAIHIO, HEOOXOIMMYIO [T PEIICHNS IIOCTABICHHO 3a1aun

VK-1.3. PaccmaTpuBaeT pa3auyHble BAPUAHTHI PEICHUS 3aJa4l, OLEHUBAET UX IPEUMYILECTBA U PUCKU

VK-1.4. I'paMOTHO, JIOTHYHO, apTYMEHTHPOBAHO (POPMHUPYET COOCTBEHHbIE CY>KACHHS U OLEHKHU; OTINYAeT (haKThl OT MHEHHH,
UHTEpHpeTanuil, OLEHOK B PACCYXKACHUAX APYTUX YUACTHUKOB JESITENILHOCTU

YK-1.5. OnpenensieT 1 oeHUBACT NPAKTUUECKHE MTOCIEACTBHS BOSMOXHBIX BApHAHTOB PELICHHS 3a1a4n

ITpoBepsemble pe3yabTaThl 00y4eHHUS:

3HaeT: 3Tanbl pelIeHus 3a/1a4d M0 YUCICHHBIM METO/aM Ha KOMIBIOTEPE; OCHOBBI TEOPHUU HOTPEIIHOCTEH; METOABI peIleHHs
TPAHCUCHJCHTHBIX ypPaBHEHUI; METOABI PELICHUS CHCTEM JIMHEHHBIX YPaBHEHH; METOJIbI TIOCTPOCHUS WHTEPIOJIAIMOHHBIX
MHOTOYJICHOB; METOIbI YUCICHHOTO IU(QepeHInpoBaHNS W HHTETPUPOBAHUS; CIIOCOOBI W MPUEMBI PEIICHUs TUIOBBIX 3a1a4
YHCJICHHBIX METOJIOB.

YMeer: aHaIM3UPOBATH 33/1a4Y, BbLAEIAA €€ 0a30Bble COCTABIISIONINE; OCYIIECTBIATh AEKOMIIO3UIIMIO 3a/1a4H; OCYLIECTBIATh
IIOCTAHOBKY 3aJayM; aHAJIM3HPOBATh YCIOBHE U ONPEAEIATh METO] PEIICHUS IOCTABJICHHON 3aadd KOMMEHTHPOBATh NPOILECC
pellleHus 3a/ladu [0 YHWCIEHHBIM METOJaM; pellaTh 3aJaddl YHUCIEHHBIX METOJOB C HCIOJIb30BaHHEM WH(OPMAIIOHHBIX
TEXHOJIOTHH; OLIeHMBATh 3 PEKTUBHOCTD PA3TMIHBIX METOJOB IIPH PEIICHUH 33/1a4 YUCICHHBIX METOI0B

Tun (popma) 3ananus: KonrponbsHas (ayautopHas) padora.
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[Tpumep THIOBBIX 3a1aHU#T (OLIEHOYHBIC MATEPHUAIIBI):
Pewuth 3a7a4n BBIJAHHOTO BapHAHTA, UCIOJB3Ys YKa3aHHBIC JJICKTPOHHBIE pecypchl. CpaBHUTH 3()(HEKTUBHOCTH CHOCOOOB
pemenns B 3agadax Nel u Ne2. CaenaTh BHIBOABI.

BapuanT 1
1. Ha otpeske [0; 2] MeT00M GHHAPHOTO Je/CHHs HAHTH KOpeHb ypaBHeHns X° —2X° —4X+7 =0 ¢ To4HOCTHIO
0,001 (3T)
2. MeToI0M XOpJ HaifTH OTpHIATEIbHbI KOpeHb ypaBHeHHS X° —2X° —4X+7=0 c tounoctsio 0,001. s
pellenus 3a1auu IPeABAPUTEILHO IOCTPOUTH rpaduk (HYHKIUYU U BBIIOIHUTH OTAeIeHHe KopHeH. (OT)
3. OrmpenenuTs 3HaYSHHS] KOPHEH cucTeMbl ypaBHeHHH MeTogoMm ['aycca (OT):

0,68, +0,05x, —0,11x, = 2,20319
0,21x, —0,13x, +0,27x, =—0,09509
-0,11x, —0,84x, +0,28x, =—0,99454

4, OmnpeneNuTh OTHOCUTENBHYIO INOTPEHIHOCTh JUIS HPHOMIKEHHOro Ymciaa X=-5,852. I3BecTHa abcoroTHas
norperHocth AX=0,01. (Kanbkynstop)

5. Ornpeenuth OTHOCHTEIbHYIO TTorpeiHocTs yactHoro A/B. A=5,82; B=3,46; AA=AB=0,02. (KasbkymsTop)

6. YucneHHO ONpeeuTh 3HaUeHHEe POU3BOAHON GyHKIUH f (x) = goostx) _ In(sin(x)) mpu X=0.69 ¢ TOYHOCTBIO

110 TpeThero 3Haka nocie 3ansaToi. ([IpenBaputenbHO MOcTpouTh Tabiuiy 3HaueHui ¢pyHkuun) (37T):

12 -
7. MeTo/10M MPSIMOYTOJIEHUKOB BEIUMCIIHTH HHTETPAl SII’](O, 6x+0, 3) dx ¢ marom 0.02. (OT):
1,7 + cos(x?)

04
8. Hana Tabmuna 3HaueHui ¢yHKIMU. MeTonoM JIMHEHHONW MHTEepNOJSIUY BBIYUCIUTH 3HaueHHE (QYyHKLIUM NpH
x=0,495 (3T):
X y
0,00 1,000
0,10 1,095
0,20 1,179
0,30 1,251
0,40 1,310
0,50 1,357
0,60 1,390
0,70 1,409
0,80 1,414
0,90 1,405
1,00 1,382
Bapuanr 2

1. Ha otpeske [0; 2] MmeTomoM HeroToHA HATH KOpEHDb YpaBHEHHSI X3 —2x% —4x+7=0 ¢ Tounocrsio 0,0001 3T)
2. MeTo/10M GUHAPHOTO JENEHNS HAHTH OTPUIATEBHBIN KOPEHb ypaBHEHHST X° — 2X° —4X+7 =0 ¢ Tounoctsio 0,0001.
TpebyeTcst mpeaBapuTeNbHOE OCTpOoeHUE Tpaduka GyHKIMA 1 oTAeneHne kopHel. (OT)
3. OnpezenuTh 3HAYEHUS KOPHEH cUcTeMbl ypaBHeHuit MetomoM 3eiinernst (3T):
0,68x, +0,05x, —0,11x, = 2,20319
0,21y, - 0,13x, +0,27x, =—0,09509
—0,11x, —0,84x, +0,28x, =—0,99454
4. BorurcnuTh abCOMOTHYIO MOTPEITHOCTh cyMMbl uncen a=8,3; b=11,51; ¢=4,928163. Aa=0,04; Ab=0,005; Ac=0,008.
(KanmpKyNATOD)
5. OmnpenenuTh OTHOCUTENBHYIO MOrPEIIHOCTh Ipom3BeaeHust A*B. A=9,82; B=2,46; AA=AB=0,04. (kaibKyJIsITOD).
6. UncieHHO OTpeNeNuTh 3HAYeHHe MPOM3BOHON dyHkimu | (X) =" - (Sin(X))2 npu X=2,75 ¢ TOYHOCTBIO 10

BTOpOTro 3HaKa nocie 3ansaToi. (3T) TpebGyercst mocTpoeHue TaOIUIBI PYHKIHH.

12
7.MeToa0M Tpamnenuii BEIYUCIUTh HHTErPal I sin(0,1x +0,5)dX ¢ warom 0.01. (3T)

o 1,7 +cos(x® +3)
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8.Jlana Ttabnuua 3HayeHud QyHKUMK. HCnonb3ys HMHTEPHONALMOHHBIM MHOrowieH Jlarpamka BTOPOM CTENEHU
BBIYMCIIUTD 3HaueHue GyHkuuu npu X=0,277. (9T)

X y
0,00 1,000
0,20 1,179
0,40 1,310
0,60 1,390
0,80 1,414
1,00 1,382

Bapwuanrt 3

1. Ha otpeske [0; 2] metomom HeroToHa HaiiTi KOpeHb ypaBHEHUsT —x° —2x? —4x +10=0 ¢ Tounoctsio 0,01 (OT)
2.MetonoM XOpJ HaWTH OTPHILATENbHBIA KOpeHb ypaBHeHHs X° —2x?—4x+7=0 c tounocteio 0,01. TpeGyercs
MpeBapuTeIbHOE MOCTpoeHUE rpaduka GyHKIHH U oTAeneHue kopaei. (OT)
3. OnpezenuTh 3HaYEHUsI KOPHEH cucTeMbl ypaBHeHuit MetonoM 3eiinerst (OT):
0,68x, +0,05x, —0,11x, = 2,20319
0,21x, —0,13x, +0,27x, =—0,09509
—0,11x, —0,84x, +0,28x, =—0,99454
4. OnpenenuTh OTHOCUTENBHYIO MOTPENIHOCTh npou3BeaeHus A*B. A=2.67; B=0,46; AA=AB=0,06.
5. Onpenenuts OTHOCHTENBHYIO TOrpentHocTh YacTHoro A/B. A=7,2; B=3,64; AA=AB=0,05.
6. Uncnenno mo tabmune 3HaYeHHH (QYHKIMH ONPEIETIUTh 3HAYCHHUE TPOM3BOIHON (PyHKIUH f (X) = cos(x) — (sin(x))>

pu X=3.65 ¢ TOYHOCTHIO IO YETBEPTOrO 3HAKA MocJe 3ansaToil. Tpedyercs mocrpoenus Tabnuisl pyHkiuu (3T).

2,2 2
7.Mertogom CHMIICOHA BBIYMCIUTH HHTETPAI J‘ sm(x +2, 5) dx c marom 0.02 (3T).
3
e (X +3)

8. Jlana taGnuia 3HayeHud QyHKIMU. VCHONB3Ys WHTEPIOSIMOHHBIN MHOrOWIeH HBIOTOHA BBIYMCIHTH 3HAYECHHE
¢bynkuuu npu X=0,077. (OT)

X y
0,00 1,000
0,20 1,179
0,40 1,310
0,60 1,390
0,80 1,414

OLEHOYHBII TUCT K THIOBOMY 33/IaHHUIO:
Kaxp1if BapHaHT KOHTPOJIBHOH pabOTHI CONEPXKUT 8 3aad. 3agada oueHuBaercs ot 0 1o 7,5 6amios:

7-7,5 GamnoB 3anaua peuieHa nojaHocTho. O0ydaromuics UMeeT riTy0oKHe 3HaHUs y4eOHOro MaTepuaia 1o JaHHOH Teme,
[OKa3bIBACT YCBOCHHE B3aWMOCBSI3M OCHOBHBIX TOHSATHI HCIOJB3YeMBIX B paboTe, CMOI OTBETHTH Ha BCE
YTOUYHAIOIIUE W JOTIOJHHUTCIIBHBIC BOIPOCHI, AEMOHCTPHUPYET 3HAHUA TCOPCTHUUCCKOIO U MNPAKTHUUCCKOIO
Marepuaia, onpenessieT B3auMOCBSI3H My TI0Ka3aTeJIsIMH 33149, NaéT MPaBIIbHBIA JITOPUTM PEIICHHS;
5-6,5 6annos 3agaya penieHa ¢ HE3HAYMTEIbHBIMH OMIMOKaMH, IIPU 3TOM OOydalomuiics IMOKaszal 3HaHHE y4eOHOro
Marepuaia, yCBOWI OCHOBHYIO JIUTEPATypy, CMOT OTBETHTH ITOYTH MOJHO HA BCE 3a/IaHHBIC IOTIOJHUTEIBHBIE
U YTOUHSIOIINE BOIPOCHI, IEMOHCTPUPYET 3HAHUSI TEOPETHUECKOI0 U NMPAKTUYECKOT0 MaTepuaia 1o JaHHOU
Teme, JOIycKas He3HaYMTEIbHbIE HETOYHOCTH IPU DPELICHHH 3aiad, MMesl HEMOJHOe IMOHWUMaHWe IpU
IpaBUJIbHOM BBI60pC AITOpUTMA PCIICHUA 3aJaHUsA;

2,5-4,5 Ganna 3anaua peleHa He MOJHOCThI0. OO0YYaIoLIHiics B 1IEIOM OCBOWII MaTepual HeOOXOAUMBIH JUIsl peLlICHUs 3a]1a4,
OTBETWJI HE Ha BCE YTOYHSIOIIME W JIOMOJHUTENBHBIE BOMPOCHI, 3aTPYAHSETCS C NPAaBUIBHON OIIEHKOH
MPEUIOKEHHOW 3a/lauu, Na€T HEMOJHBIH OTBET, TPEOYIOIMH HABOJSAIIUX BOMPOCOB MpENOAaBaTels, BHIOOD
AITOPUTMA PElICHHs 3a1a9¥ BO3MOXKEH P HaBOLIIUX BONPOCAX MPEIoIaBaTelsl.

0-2 Gamnos 3amaua He penieHa. OOy4YarOLIMCS MMEET CYIIECTBEHHbIE MPOOETbl B 3HAHHUAX OCHOBHOTO Y4YeOHOTO
Marepuana sl peieHus 3aaad, He PacKpbUI COAEp)KaHUe BOIPOCOB, HE CMOT OTBETUTH Ha YTOUHSIOIINE U
JIONIOJIHUTEJILHbIE BOIPOCH, JaéT HEBEPHYIO OLICHKY CUTYAIMH, HENPABUIBHO BHIOMPAET aJITOPUTM ASHCTBHUM.

Meroanueckue MaTepHalbl, ONpeelsiollue Npoueaypy U KPpUTEPUH OLCHUBAaHHUS CPOPMUPOBAHHOCTH KOMIIETEHLUH Npu
[IPOBEIEHUH POMEXYTOYHOM aTTecTaluu
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