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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

INosicHuTenbHad 3amucka

@®onp oueHouHbIX cpeacts (mpanee — @OC) 11 NpoMexKyTOUHOHN aTTeCTalluy MO JUCLUILINHE «UHCICHHbIE METOABD
pa3paboTaH B COOTBETCTBHH C (peJepalibHbIM I'OCYIapCTBEHHBIM 00pa30BaTEeNIbHBIM CTAHAAPTOM BBICIIET0 00pa3oBaHUS —
OakajaBpuaTr 10 HaNpaBJICHUIO pa3paboTaH B COOTBETCTBHU C (eAepalbHBIM TOCYNApCTBEHHBIM 00pa3oBaTeIbHBIM
CTaH/IapTOM BhICIIEro 00pa3oBaHus — OaKalaBpHuar 1o HanpasieHHto moarotoBku 44.03.05 Ileparornueckoe odpaszoBanue (¢
JIBYMSI TPOQUIISIMU TTOJITOTOBKH), YTBEPKJICHHOTO IPHKa3oM MuHKCcTepcTBa 00pa3oBanus U Hayku Poccuiickoii denepannu
ot 22 ¢espams 2018 r. Ne 125, ocHOBHOM nipodeccroHanbHOM 00pa3oBaTensHON porpammoit «MateMaTrkay 1 «Pu3nkay ¢
yaeroM TpeboBaHUI mpodeccroHambHOTO cTaHmapTa «llemaror (memarormdeckas IEATEIBHOCTh B cepe IOIMIKOIHHOTO,
HAYaJbHOTO OOMIEro, OCHOBHOTO OOIIEero, CpegHero oO0Imiero odpa3oBaHWs) (BOCIHTATENb, YUUTENb)», YTBEPKICHHOTO
mpuka3oM MUHHCTEpPCTBa Tpyda W comuanbHOM 3amuThl Poccumiickoit @enepamym ot 18 okTsaops 2013 1. Ne 544m.
(3apeructpupoBan MunuctepcTBoM focturinu Poccuiickoit @eneparun 6 nexadpst 2013 r., peructpammonnsiii Ne 30550), ¢
U3MEHEHUSMHU, BHECEHHBIMU IIpHKa3aMM MUHHCTEpCTBA TpyAa M COLMaIbHOM 3amutel Poccuiickoit @eneparuu ot 25
nekadps 2014 r. Ne 11151 (3apeructpupoBan MunuctepctBoM toctunuu Poccuiickoit ®eneparmu 19 despans 2015 r.,
peructpanuonssiit Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBaH MUHHCTEpCTBOM OCTHLIMN Poccuiickoit
®enepanun 23 asrycra 2016 r., peructpannoHHslit Ne 43326).

Hens @OC a5 mpoMexKyTOUHON aTTeCTalUK — yCTAHOBIICHNUE YPOBHS c(OPMHUPOBAHHOCTH YacTu KomnereHun YK-1,
YK-2.

3agaun @OC 111 NpOMEXXYTOYHOH aTTeCTally - KOHTPOJIb Ka4eCTBA M YPOBHS JOCTHKCHHS PE3yIbTaTOB 0OyUCHUS 110
(hopMHpPYEMBIM B COOTBETCTBHH C YUCOHBIM IITAHOM KOMITETCHIIMSIM:

VYK-1. CriocoGeH ocymecTBIATh IOUCK, KPUTHYECKUI aHAIN3 U CHHTE3 WHPOPMAIHH, TPUMEHATh CUCTEMHBIH ITOIX0.
JUISl pEILICHNUS TTOCTaBJICHHBIX 3a1ad.

VK-1.1. Ananuzupyer 3a1auy, BbIAEISAS 3TANbl €€ PELIEHUs], ASHCTBUS 110 PELIEHUIO 3aaun

3HaeT: 00JacTh MPUMEHEHHS YHACICHHBIX METOIOB M TAIIBl PEIICHHUS 3a/1a4 110 Pa3INYHBIM pa3JiesiaM YUCICHHBIX
METOIOB

VK-1.2. HaxonuT, KpUTHYECKU aHAJIM3UPYET U BhIOMpaeT HH(OpMaLUio, HEOOXOJUMYIO ISl PEIIeHHs TOCTaBICHHON
3a1auu.

YMeeT: BHIABUraTh 1 000CHOBBIBATh MaTeMaTHYECKUE THIIOTE3bI B XOJI€ PEIICHHS 33/1a4 10 YUCICHHBIM METO/1aM

VYK-1.3. PaccMaTpuBaeT pa3in4Hble BapUaHTHI PEIIeHHs 3a/1a41, OICHUBAET UX MPEUMYIECTBA U PUCKH.

3HaeT: OCHOBBI YUCICHHBIX METOJI0B, OCHOBHBIE METOIBI U CIIOCOOBI IIPHOJIMIKEHHBIX BEIYMCICHUIH.

Bri6upaer Hanbosee paliMOHAIBHBIN METOJL PEICHUS 3a1aul

VK-2. CriocobGeH ompenemnsiTe Kpyr 3ajad B paMKax MOCTABICHHOH HeNW M BHIOMpPATh ONTHUMANBHBIE CIIOCOOBI MX
pEeILIeHNs, HCXOAS U3 ICHCTBYIOMNX MPABOBBIX HOPM, HMEIOIIMXCS PECYPCOB 1 OTPAHHUUCHHUH.

VK-2.1. ®opmynmpyeT COBOKYIHOCTH B3aUMOCBSI3aHHBIX 3a7ad B paMKaX IIOCTaBICHHOM I pPalOTHL,
o0ecreunBaroNINX ee JOCTHKECHHUE; OIIPEAEIeT 0KUIaeMble Pe3yIbTaThl PEIICHUS TOCTABICHHBIX 33/1a4.

YMeeT: CTPOUTh MaTEMAaTUIECKYI0 MOZEIh 3a/1a4X Ha A3bIKE YHCIICHHBIX METOAOB M aHAIM3UPOBATh Pe3yIbTaT

VYK-2.2. TIpoekTupyeT peleHre KOHKPETHO! 3a1a4u MPOSKTA, BEIOUPAs ONTUMAJIbHBIN CIIOCO0 e PEeIIeHH s, UCXOIs U3
JIEHCTBYIOIINX MTPABOBBIX HOPM M UMEIOIIUXCS PECYPCOB U OTPaHUICHUI.

3HaeT: OCHOBHBIE 3Tallbl MAaTEMAaTHYECKOTO MOJAEIMPOBAHUS, NPUMEHSIEMbIE IpPH pEIIeHHH 3a7ad, HCTOYHHUKHU
MIOTPEIIHOCTEH, CIOCOOBI YUETa MOTPENIHOCTEH NP PEIICHUN 3a]IauH

YK-2.3 KagecTBeHHO pelraeT KOHKpPETHBIE 331a4H (MCCIeI0BaHuUs, TPOEKTa, ACSITeIHHOCTH) 32 YCTAHOBJICHHOE BPEMSI.

YMeeT: pemaTs NpsAMYyI0 1 00paTHYIO 3aJadl TEOPUH IOTPELTHOCTEH CO CTPOTHM K 0€3 CTPOroro y4éra HorpenrHoCTe;
HaXOJWTh MPUOIKEHHOE pPEelIeHNe YPaBHEHNH, BBIYUCIATh NPHOIMHKEHHO 3HaUCHHS (PyHKIWH, BHIYUCIATH TPHOIMKEHHO
OTIpeeTIEHHBII HHTETPall, BEIYUCISATH COOTBETCTBYIONINE IIOIPEITHOCTH MPUOIMKESHUH

VYK-2.4. [1lyonu4HO mpeAcTaBIIseT pe3yabTaThl PEHISHUs 3a1ad NCCIIEIOBAHMS, IPOCKTa, JEITEILHOCTH.

YMeeT: npeACTaBISITh Pe3yIbTaThl PELISHUs 331a4 110 YUCICHHBIM METO/IaM.

TpeboBaHue K IpoLEeype OLCHKH:

ITomenienne: 0coObIX TPEOOBAHNI HET

ObopynoBaHne: KAIBKYIATOP, BO3MOKHO HCIIOJIb30BaHNE HOYTOyKa yCTaHOBICHHOM mporpammoii Microsoft Excel.

WHCTpYMEHTHI: B paMKax JUCHUIUIMHBI HCIIONB3YeTCs OaIbHO-PEHTHHIOBAs CHCTEMa OLIEHMBAHNS MHIMBHyaJbHBIX
pe3yIpTaTOB 00yUEHHs, COTJIACHO KOTOPOH pa3paboTaHHBIE 3aaHNUI UMEIOT KPUTEPHH OLIEHKHU B Oaiiax.

PacxonxHbie MaTepHuaibl: 0cOOBIX TpeOOBaHUI HET

JlocTyr K TOMOIHNTEIBHBIM CIIPABOYHBIM MaTepuanaM: Tabnuipl GpyHKIui.

HopMbl BpeMeHH: Ha TOATOTOBKY K OTBETY OTBOAUTCS 40 MUHYT, Ha OTBET —20 MUHYT.

IIpoBepsieMast KOMIETEHIUS:

VYK-1. CniocobeH ocymecTBiIsATh MOUCK, KpUTHUECKUH aHAIU3 M CHHTE3 MH(OPMAIMH, IPUMEHSITh CUCTEMHBIH IT0IX0/
JUIS pEeLIeHUs OCTAaBICHHbIX 3aJa4

[IpoBepseMbIii HHIUKATOP JOCTIKEHHUS KOMIIETCHIINN:

VK-1.1. Aranms3upyert 3a/1aqy, BBLACISIS STAIbI €€ PeIIeHuUs, JeHCTBHUS 110 PEIICHHIO 3a/1a9n

[TpoBepsieMbIit pe3ybTaT 00yUeHUS:

3HaeT: 001acTh MPUMEHEHHS YHCICHHBIX METOIOB U 3TAIlbl PEIICHHS 3a/1a4 10 PA3JINIHBIM pa3/iesiaM THCICHHBIX
METOJIOB.

IIpoBepseMblii HHIUKATOP JOCTHKEHHU KOMIIETEHIIMN:
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

VK-1.2. HaxonuT, KpUTHYECKH aHAJIM3UPYET U BHIOMpaeT MH(GOPMAILMIO, HEOOXOUMYIO ISl PEIICHHs TIOCTABICHHOM
3agauu.

[TpoBepsiemMblii pe3ynbTaT 00yUeHHUS:

YMeeT: BRIABUraTh 1 00OCHOBBIBATH MaTeMaTHYECKUE THITOTE3bI B XOJI€ PEIICHHS 33/1a4 10 YHUCICHHBIM METO/1aM

IIpoBepseMblif HHIUKATOP JOCTHXKEHHUS KOMIIETCHIIUU:

VYK-1.3. PaccMaTpuBaeT pa3in4Hble BapUaHTHI PELICHUS 3a1a4l, OLCHUBAET UX NPEUMYILECTBA U PUCKU.

ITpoBepsieMmble pe3ynbTaThl O0YIEHUS:

3HaeT: OCHOBBI YHUCIICHHBIX METOJIOB, OCHOBHBIE METOIBI U CIIOCOOBI IIPHOIMKEHHBIX BEIYUCICHHUH.

Bribupaer Hanboee paroHaIBHBINH METOT PEIICHHUS 3a/1a9H.

[IpoBepsieMasi KOMIETEHLINSA:

VYK-2. CrnocobeH ompemensaTh Kpyr 3aJad B paMKax ITOCTABICHHOW IEIH W BHIOMpATh ONTHMAJBbHBIE CIIOCOOBI HX
pelIeHus, UCX0As U3 NeHCTBYIOIUX IPABOBBIX HOPM, UMEIOIIUXCSA PECYPCOB U OIpaHUYCHUIN

IIpoBepseMblif HHIUKATOP JOCTHXKEHHUS KOMIIETCHIIUU:

VYK-2.1. ®opMynupyeT COBOKYITHOCTb B3aUMOCBSI3aHHBIX 33/1a4 B paMKaX TIOCTABJICHHOM L1eJIN PaboThI,
o0ecrieunBaroNINX ee JOCTHKCHHUE; ONIPEAEIIIeT 0KUIaeMble PE3yIbTaThl PEICHUs TOCTABICHHBIX 3a/1a4

IIpoBepseMsle pe3ynbTaTbl 00yUEHUs:

YMeeT: CTpOUTh MaTEMAaTUYECKYI0 MOJENb 3a/1a4X Ha A3bIKE YHCIEHHBIX METOA0OB U aHAJIM3UPOBATh PE3yJIbTaT

[TpoBepsieMblit HHANKATOP TOCTIKEHUS] KOMITETCHITHH:

VK-2.2. TlpoekTupyeT perieHne KOHKPETHOM 3aladd MPOEeKTa, BEIOMpas ONTHMANBHBIA CIocol ee
pEeLIeHHUs, UCXOAS U3 JEHCTBYIOIMX IPABOBBIX HOPM M MMEIOIINXCS PECYPCOB M OTpPaHUIECHHUN

ITpoBepsiemMslil pe3yspTaT 00yUCHHUS:

3HaeT: OCHOBHBIE JTallbl MAaTEMAaTHYECKOTO MOJEIMPOBAHMS, NPHUMEHSAEMBIE MpPH pEIICHWH 3a]ad, HCTOYHHUKH
MOTPENIHOCTEH, CIIoco0B! y4éTa MOTPEIIHOCTEH PU PEIICHNH 3a1a4H.

IIpoBepsieMblil UHAUKATOP NOCTUKEHUS KOMIIETCHIUU:

VK-2.3 KayecTBeHHO pellaeT KOHKPETHbIE 3aJayd (MCCIeIOBaHUs, TMPOEKTa, ACATEIHHOCTH) 3a
YCTAHOBJICHHOE BpeMs

IIpoBepsieMblii pe3ynbTaT 00yUeHHs:

YMeer: pemiate OpsMyr0 U 00paTHYIO 33[]a4d TEOPUH MOTPEIIHOCTEH CO CTPOTUM 1 0€3 CTPOroro y4éra morperHocTe;
HaXOJMTh NMPHONKEHHOE PElICHHE YPaBHEHUH, BRIYUCIIATH MPHUOIMKEHHO 3HaYCHUsI (DYHKUUM, BBIYUCIIATH MPUOIIKEHHO
oTpeAenEHHBII HHTETPpajl, BBIYUCISATH COOTBETCTBYIOIINE IMTOTPEIIHOCTH MPUOIMKEHHIH.

[TpoBepsieMblit HHANKATOP TOCTIKEHUS] KOMITETCHITHH:

VYK-2.4. [lybnn4HO TIpecTaBIsIeT pe3yIbTaThl pEUICHUS 3a1a4 HCCIICAOBAHMUS, TIPOEKTA, JESITEILHOCTH

ITpoBepsiemblii pe3ysbTaT 00yUeHHUS:

YMeeT: NpeACTaBISITh Pe3yIbTaThl PELISHUs 33134 [0 YUCICHHBIM METO/IaM.

Tun (bopma) 3aganHus: 3a1a4n.

[TpumMep THUMOBBIX 3a1aHUH (OLIEHOYHBIE MaTEPHATIBI):

JlaGopatopHbie paboThI

JlabopatopHras padota Nel «BberaucieHust co cTporum u 6e3 CTpororo y4éra morperHocTeiny
3anmaua 1. BeIYUCIUTD X, €,, €CIH OaHbI 4, b, C, €4, €, & -

Ne BapuanTa x a b c &g &p &
b3 —a
1 a+ |— 1,12 | 2,47 | 0,956 | 0,001 | 0,05 | 0,002
c
2
2 a3\/5+c_ 143 | 357 | 2,86 | 0,05 | 0,02 | 0,01
a
b3
3 %_ 0,427 | 1,24 | 258 | 0,001 | 0,05 | 0,02
c—+a
ab?
4 —3\/_ 1,27 | 2,03 | 3,16 | 0,03 | 0,01 | 0,05
c—4a
2
5 L\? 1,02 | 2,18 | 355 | 0,02 | 001 | 0,05
Cc—
b%2—a
6 = 0,76 | 252 | 1,34 | 0,01 | 0,03 | 0,02
+c
3|b?2—¢
7 a+ |—— 0,356 | 3,27 | 1,14 | 0,002 | 0,05 | 0,01
a
3_-3p
8 627\/_ 245 | 1,06 | 3,28 | 0,02 | 0,01 | 0,05
+4/c
9 3ab2—% 3,24 | 253 | 0,427 | 0,02 | 0,01 | 0,003
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2
10 C 0,846 | 547 | 1,23 | 0,002 | 0,05 | 0,01
a+Vb—c
3
11 L b® 2,14 | 3,56 | 0,723 | 0,02 | 0,05 | 0,001
2c? a
12 9+ 3hz — ¢ 0,728 | 512 | 1,24 | 0,003 | 0,02 | 0,01
a
3 _
13 a-c 2,56 | 1,03 | 0,843 | 0,02 | 0,01 | 0,005
b2 2-I- a
14 az‘cb e 456 | 1,23 | 1,08 | 0,05 | 0,02 | 0,01
2
15 Vbe —a? 3,82 | 1,14 | 245 | 0,02 | 0,01 | 0,05
a+c
3|b2—c
16 0,943 | 347 | 1,13 | 0,002 | 0,05 | 0,01
2a+b
17 - 2b% —a 1,273 | 2,36 | 2,18 | 0,002 | 0,05 | 0,01
c
18 3b 3,27 | 0,872 | 1,14 | 0,01 | 0,005 | 0,02
=+ Vab
19 2, Ja 427 10,785 | 2,15 | 0,01 | 0,002 | 0,05
3h2
20 a3 —be 3,17 | 0,946 | 2,23 | 0,02 | 0,005 | 0,01
2c
2. C KaKOﬁ TOYHOCTBHIO Hy)KHO I/ISMepI/ITL BBICOTy H N KaTeThl a U b HpﬂMoyFOJILHOFO TpeyFOJ'IBHI/IKa, JIE)KaIIEero B
OCHOBaHHUH HI/IpaMI/II[I)I, lITO6I)I 06’beM HI/IpaMI/I}ILI MOXHO 6I>IJ'IO BBIYUCIINTH C HOFpeIJ_IHOCTI:-IO EV.
No gy (am®) H(cm) | a (cm) | b (cm)
BApHUAHTA
1 0,1 73 15 24
2 0,02 64 22 30
3 0,03 86 18 25
4 0,01 72 36 17
5 0,05 58 14 27
6 0,2 68 25 18
7 0,3 74 35 12
8 0,1 65 13 27
9 0,05 58 22 15
10 0,02 85 37 20
11 0,04 76 24 12
12 0,004 66 32 14
13 0,2 72 30 12
14 0,3 84 22 36
15 0,03 50 28 12
16 0,02 65 14 20
17 0,1 60 25 12
18 0,04 80 21 38
19 0,2 75 30 14
20 0,02 70 36 22

3amaya 3. Beraucante x 6e3 cTpororo yduéra MOTPENTHOCTEH MO MpaBWiaM BEPHBIX 3HAKOB. /laHHBIE B3sITh M3 3amadu |
COOTBETCTBEHHO CBOeMY BapuaHTy. CuuTath a, b, ¢ 3alaHHBIMH C BEPHBIMU IIH(QPaMH.
3anmaua 4. KakoBBI TOJDKHBI OBITH HCXOHBIC JaHHBIE A, b, C, YTOOBI MOTPENTHOCTh BEIMYHHEI X He npeBocxoamna &, = 0,005.
Paccyxnenust mpoBecta 1 popmMyIisl, B3saToM U3 3anaun 1. (Pemmts 00paTHYIO 3a1a4y 0e3 CTpOroro y4éra morperHoCcTei).

JlabopaTopnas pabota Ne 2 «HucneHHOE pelieHre ypaBHECHHI METOIOM XOP/I M KaCATESIbHBIX)
Otmenuth KOpHHU IpadUuecKd M YTOYHHTH METOHAMH MPOO, XOPI M KAacaTeIbHBIX HAUMEHBIIUHA ITOJIOKUTEIbHBIH
KOPEHb YpaBHEHHs ¢ TOUHOCTBI0 € = 0,5 - 1074,

Ne BapuaHTa

f(x)=0

T
2sin(x — E) =—x2-0,5

1. (x—3)cosx =1
2. xlg(x+1)=1
3.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

4, 1
sin(x+1)—zx= 0
5 3x2—cos2x=0
6. sin2x—2x+3=0
7. e** +2x—-35=0
8 2x—3+tg2x=0
9, —x2—ctg2x=0
10. costx—2x+2=0
11. sin2x—x3=0
12. In3x+2x—3=0
13. costx—x+5=0
14. e*—3+12x=0
15. x?
cthx—?zo
16. sing—x—2=0
17. 2x? —sin2x =10
18. lgx—x+45=0
19. 2"+ x—-25=0
20. costx—x+3=0

JlabopaTopHnas padota Ne3 «HTEepHOIUPOBAHUEY
3anava 1. [TocTpouts MHTEpHIONAUMOHHBIN MHOTOWIeH Jlarpamka P, (x) ms ¢pyHkuun y = f(x), 3HaYSHHUsI KOTOPOit
3a7aHbl B N + 1-oM y3nax uHTepnoysiuuu. Beruucauts f(x *) = B,(x *) mis x € [xy; x,], x *# x;. OUEHUTh MOTPEIIHOCTD
bopmynbl Ha [Xg; X, ].

Ne i X; y = f(x) X * Ne i X y = f(x) X *
1 0 0,25 e* 0,36 11 0 0,40 cos x 0,53
1 0,40 1 0,62
2 0,68 2 0,85
3 0,80 3 1,03
2 0 0,20 e ™ 0,42 12 0 0,60 sinx 0,74
1 0,35 1 0,83
2 0,70 2 0,95
3 0,95 3 1,13
3 0 0,30 sinx 0,32 13 0 0,20 shx 0,73
1 0,45 1 0,58
2 0,67 2 0,80
3 0,80 3 1,07
4 0 0,41 chx 1,02 14 0 0,47 chx 1,24
1 0,60 1 0,60
2 1,15 2 1,12
3 1,50 3 1,43
5 0 0,50 shx 0,68 15 0 1,03 X 1,32
1 0,63 1 1,20 e
2 0,75 2 1,47
3 1,05 3 1,60
6 0 0,24 cos x 0,52 16 0 0,15 shx 0,64
1 0,41 1 0,43
2 0,59 2 0,87
3 0,93 3 1,05
7 0 0,64 sinx 0,96 17 0 0,35 chx 1,02
1 0,80 1 0,53
2 1,12 2 0,82
3 1,25 3 1,20
8 0 0,30 e ™ 0,56 18 0 0,83 shx 1,13
1 0,47 1 1,07
2 0,60 2 1,25
3 0,85 3 1,53
9 0 1,05 chx 1,32 19 0 0,05 cos x 0,63
1 1,20 1 0,23
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2 1,47 2 0,55
3 1,60 3 0,90
10 0 0,35 e* 0,87 20 0 1,03 X 1,63
1 0,72 1 1,24 €
2 1,08 2 1,50
3 1,75 3 1,82
3agaya 2. [lpuMeHss JTMHEHHOE WHTEPIIOIMPOBaHME, BBHIUUCIUTH Y = f(x) mpu 3amanHoM X *. (Ilonb3oBarbcs
cnpaBouHnkoM no marematuke M.H. Bponmreitna u K.A. CemennseBa).
Ne 1 2 3 4 5 6 7 8 9 10
y = f(x) cosx | sinx tgx Vx eX V10x e’ sinx tgx cos x
X * 0,637 | 0,621 | 0,716 | 2,157 | 2,443 | 3,467 2,324 | 0,346 | 0,357 | 0,206
Ne 1 | 12 13 14 | 15 16 17 18 | 19 | 20
y=fx) Vx eX V10x | sinx e’ Vx ¥10x tgx eX Ux
X * 2,253 | 3,224 | 4,348 | 0,857 | 1,043 | 3,024 | 3,143 | 1,052 | 1,126 | 5,627
3agaya 3. Ilosp3ysch KBaApaTHIHBIM HHTEPIIOJIMPOBAHIEM, BEIUUCINT f (X *). OLEHNTH MOTPEIIHOCTb.
Ne | y=fx) X * Ne y=fx) X *
1 Jx 2647 |11 tgx 1,084
2 tgx 1427 |12 eX 1,583
3 shx 1,138 13 \/E 5,184
4 chx 0,438 14 tgx 89023'
5 tgx 0,927 15 chx 1,027
6 eX 1,814 16 eX 1,013
7 \/} 3.127 17 e™™ 1,146
8 chx 1,214 18 shx 0,749
9 eX 2,347 19 tgx 88043'
10 shx 0,937 20 Jx 4,953

JlaGopatopnas pabota Ne 4 «HUncneHHOE UHTETPUPOBAHKE)
Bpruncianth onpenenéHHblil nHTErpai no ¢Gopmyie napados u Tpanenuii ¢ TouHoctbio € = 0,0005.

No b No b
BapUaHTa f f()dx BapUaHTa j f)dx
1 2,115 ¢ 11 4,821 ¢
f V2x% 4+ x3 + 5x — 3dx f Jx2 + 2x + x3 — 5dx
0,5 2,2
2 2,212 x3 +x— 1 12 1,836
f ——dx f X/ x?% 4 2dx
0.6 3x 03
3 1,662 x2 + x4+ 1 d 13 1,762
fO,B 4x x J- Va3 +4x2 — x + 2dx
0,8
4 2172 14 2,833
f \/x4+5x—3+x2dx J- \/2x3+3x2—x+5dx
1,3 0,3
5 1,812 15 1815 x3 4 7x — 2
f V34 2x% + x* + xdx J- ——dx
08 0.2 3x
6 2,412 16 2,481
V2x3 4+ x* — 3 + xdx 3+ 6x — x? + xtdx
7 L2 2,012x2 + 3x — 1 17 11‘,%332
J- ——dx VAx? + x3 — 2x + 1dx
08 2x 0,6
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2,815
f V3x2 + x3 — 5 + xdx
1,2

18

2,672
f x> +x+2

% dx

1,8

2126
\/5 +2x3 + x2 — xdx

0,5

19

3,732

f A 5x2 —x + 2x3dx
12

10

J‘2’2273 + 2x3 +xd
- dx
0

6 2x

20

2,708

f \/x3+5x+x2—2dx

1,4

OHCHO‘IHLIﬁ JIMCT K TUTIOBOMY 3aJaHUIO

Kommerenmuu

Munuxartop

Oo0pa3oBarenpHbIC
Pe3yJIbTaThI

®dopManbHbIE
MPU3HAKU
c(hOPMHUPOBAHHOCTH
KOMIETEHINH

Ixana
OLICHUBaHUS

VK-1

VYK-1.1.
3a/1a4y, BBLACIAS JTalbl €€
peleHus,
pELIEHNIO 3a]a4n

AHanuzupyet

IOEUCTBUSL  IIO

3HaerT:
MPUMEHEHHUS
METOJIOB U STAIlbl PELICHUS
3ama4y 1o
pasnenam
METOJIOB

00acTh
YUCIEHHBIX

Pa3IMIHBIM
YUCJIICHHBIX

Pemenne 3amaun
BKJIIOYAET OIUCAHUE
Ka)KIIOrO JTalla,
KOTOPBIN CTPOTO
000CHOBaH B
COOTBETCTBUU C
00J1aCThIO IPUMEHEHUSI

12 — 13 6amioB

B conepxanuu
HEKOTOPBIX 3TAINOB
pelieHus HapyuieHa
JIOru4ecKas
MOCJICA0BATEIbHOCT,
HE Ka)KJbIM dTall
pelieHus 3a1a4u
000CHOBaH.

9 - 11 Gamnos

B conepxanuu
HEKOTOPBIX 3TAIOB
pelIeHNs HapyIIeHa
JIOrHYecKast
I10CJIEI0BATENLHOCTD,
OOJBIIMHCTBO DTAIIOB
pelieHus 3a1a4u He
000CHOBAHEI.

8 6aiutoB

OT1cyTcTBYyeT
000CHOBaHHE ATAIIOB
pelieHus 3a1aun

0 — 7 6amos

YK-1.2.
KPUTHUYECKH aHAIU3UPYET U
BEIOHpacT
HEOOXOTUMYIO
pelieHus
3aa4uu

Haxonwr,

uHpopmanuio,
TSt
MIOCTaBJIEHHOM

YmMmeer:
000CHOBBIBAThH
MaTeMaTH4YEeCKHE TUIIOTE3LI
B XOJI¢ PCUICHHS 3aJad IO
YHCJIEHHBIM METOIaM

BbBIABUTaTh n

BriaBunyThIE B
mporiecce
JI0Ka3aTeNbCTBA
YTBEPKICHUN u
pelIeHus 3ama4
MaTeMaTH4eCKHe
TUTIOTE3Bl  BEPHBI W
TPaMOTHO 0OOCHOBAHBI.

12 — 13 GauioB

BriiBunyThie B
nporecce peleHus
3a7a4 MaTeMaTHIeCKue
TUIIOTE3bI BEPHBI, HO HE

9 - 11 Gamios

BCE CTpOro

000CHOBaHBI

BriaBunyTHIE B 8 6aiu1oB
npotecce peLeHust

3aJa4 MaTeMaTHYCCKUe

THUIIOTE3bI HE

000CHOBaHBI
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Otser HE 0 — 7 6amnoB
COOTBETCTBYET
BBIIICYKAa3aHHBIM
KPUTEPHSIM.
YK-1.3. PaccmarpuBaer | 3HaeT: OCHOBBI YMCIEHHBIX | JlaHbI Bepubie | 12 — 13 GamioB
pa3IngYHbIC BapHAHTHl | METOOB, OCHOBHBIC METOIBI | (hOPMYTHPOBKH "
pelieHus 3aJaud, | ¥ COCOOBI MPUONMKEHHBIX | TOKa3aHbl TpeOyeMbie
OIICHUBACT UX | BBIYUCIICHHA. YTBEPIKICHHUS,
MPEUMYIIECTBA ¥ PUCKH HCIOJB30BaHUE METO 1A
pereHus
HHTEPIPETHPYETCS  C
YIeTOM cneunpuKu
3a1ad.
[pusenensr wétkme u | 10 — 11 6ammos
TpaMOTHBIE
(hopMyIHPOBKHI
onpeneneHun u
TEOpeM, MPH PEUICHUU
3a1a4n JIOTTYIICHBI
OIINOKH,
UCIIpaBJICHHBIC  TIOCIE
3aMeYaHus
Tpero1aBaTes.
[IpuBeneHb! 7 — 9 6amnoB
HEIOCTaTOYHO YETKHE U
TpaMOTHBIE
(hopMyIHPOBKHI
onpeaeneHui u
TEeopeM, YKa3aHHBIX B
TEOPETHIECKOM
BOllpoce  OwiieTa, B
peleHuH 3a7a4u
JIOTTYIIEHBI ONTHOKH.
OtBer He 0 — 7 6annos
COOTBETCTBYET
BBIIICYKAa3aHHBIM
KPUTEPHSIM.
Bribupaer Hanbonee | Mcmonp3oBanue 12 — 13 Ganmos
paIMOHATBHBIH METOJl | METOIIOB pemreHus
pelIeHns 3aJa9u 3amaq
HHTEPIPETHPYETCI €
YYeTOM cenupuKu
3amadd,  BHIOpaHHBIN
METO/| pEeLlIeHUs 3aJa4uH
000CHOBAH.
Ucnons3yembie  npu | 10— 11 Gayuos
pelieHrH 3ama4
METOJbl BEPHBI, HO HE
YUHUTHIBAIOT
criermuduKy 3a7a4u.
Hcnone3yemsle  mpu 7 — 9 bamoB
pelreHnH 3amay
METOJIbl HE YYUTHIBAIOT
cnenuuKy  3amavd,
JIOITYIICHBI OIIMOKU B
TIpolecce PeleHUs
OtBer HE 0 — 7 6anos
COOTBETCTBYET
BEIIIICYKAa3aHHBIM
KPUTEPHSIM.
YK-2 VK-2.1. Dopmynupyet | Ymeer: ctpouth | BepHo mocTpoeHa 12 6amios
COBOKYITHOCTh MaTeMaTHYECKyl0 MOJENb | MaTeMaTHdecKas
B3aMMOCBS3aHHBIX 3a7ad B | 3amadudl Ha SI3BIKE | MOJIEINb 3a4a4H MIPH
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paMKax MOCTaBJIECHHOM LIeNn
paboThI, 00ECICYNBAOIINX
€e JIOCTH)KEHHUE; ONpeaeIisieT
0KHIaeMble pe3yabTaThl
pelieHus MMOCTAaBJICHHBIX
3ama4

YHUCJICHHBIX MCTOO0B n
AHAJIM3UPOBATh PE3yJIbTAT

HEO0OXO0IMMOCTH, BEPHO
MIPOaHAIM3UPOBAH
MOJTy4EeHHBIN
pe3yJbTar.

Jlony1eHbl HEKOTOpbIe
OLIMOKH NpH
MIOCTPOCHUU
MaTeMaTH4ecKOn
MOJIETIH WJIN aHaJi3e
MOTyYEeHHOTO
pesyibrara,
BIIOCJICICTBHH
HCIIpaBJICHHBIE.

10 — 11 GauioB

JomymieHs! ommoKu
IIPY OCTPOCHUH
MaTEMaTUIECKOU
MOJIETIH 33/1a41
aHaJIM3e MOJyYeHHOTO
pe3yJnbTara.

7 — 9 Gamnos

OTBeT HE
COOTBETCTBYET
BBIIIICYKa3aHHBIM
KPUTEPUSM.

0 — 7 6amnos

YK-2.2. IIpoexTupyer
pelieHue KOHKpETHOM
3ama4d TMPOCKTa, BEIOWpas
ONTUMANBHBI  crocod  ee
pelieHus, HUCXOIs u3
JIEHCTBYIOIIUX  IPaBOBBIX
HOpM u HAMEIOLIUXCSI
PECypCoOB U OIpaHUYEHUI

3HaeT: OCHOBHBIE DTaIlbl
MAaTeMaTH4YECKOTO
MO/ICITUPOBAHHS,
MIPUMEHSIEMbIC npu
PELICHUH 33/1a4, HCTOUHUKH
MOTPEIIHOCTEH,  CHOCOOBI
yuéTa MOrpemHocTeil mnpu
peuenuu 3axauu

Maremaruueckas
MOJEITb 3aJ1a9u
MOCTpOEHA BEPHO,
KayKIbIN 3Tan
MOJEIUPOBAHUS
000CHOBAH BEPHO

11 - 12 6amnos

JlomymieHbl HEKOTOpbIe
OmMOKH TIpH
000CHOBAHUH 3TAIOB
MOJICIIMPOBAHUS,
BIOCJIE/ICTBUU
UCIIPaBJICHHBIC.

10 6autoB

Hapymienst starnst
MOJIEIMPOBaHUS B
IIPOLIECCE PELICHUS
3a/1a4u.

7 — 9 GamnoB

OTBeT HE
COOTBETCTBYET
BEIIIICYKa3aHHBIM
KPUTEPHSIM.

0 — 7 6amos

VK-2.3 KauecTBenno
pemaeT KOHKPETHBIC 3a/1a4H
(uccrnenoBaHus,  NPOEKTa,
JIeATEIILHOCTH) 3a
YCTaHOBIICHHOE BPEMsI

VYMeeT: pemate NpsAMyo H
o0paTHyI0 3aJaddl TEOpHH
MOTPEHIHOCTEH CO CTPOrHM

n 0e3 crpororo yuéra
MOTPEIIHOCTEN; HAXOJUTh
MpuOIMKEHHOE — pElIeHHe
YpaBHEHHH, BBIYHUCIIATH
MpUOMMKEHHO ~ 3HAYCHUSI
GyHKIHH, BBIYUCIIATH
IpUOIIMKEHHO

OIIPEAEIEHHBIA  MHTErpal,
BBIYUCIISITH
COOTBETCTBYIOILIUE
TIOTPEITHOCTH
TIPUOIMKEHUH

3ajgaua perieHa BEpHO,
BCe NMpeoOpa3oBaHUsI U

11 — 12 GamioB

BBIYKMCIIEHUS  BEPHBI,
MIPOBE/ICHBI B
YCTaHOBJICHHOE BPeMsI

HomyieHst 10 6annos
HE3HAYNTEIIbHBIC

OLINOKH npu

BBIYHCIICHUT 17031
HE3HAYUTENFHO

NIPEBBIIIEH BPEMEHHOU
periiaMesHT

JlomymieHsl OmMOKU B
peuieHuu, WA
MPEBBILLIEH BPEMEHHOU
peryiaMeHT.

8 — 9 GayutoB

OTtBeT HE
COOTBETCTBYET
BBIIICYKa3aHHBIM
KPUTEPUSIM.

0 — 7 6aju1oB
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VK-2.4. [Tybnuano | Ymeer: npenctaBiaTh | Pesympratel  pemenus | 11 — 12 6amios
NPEJICTABISICT  PE3YJIbTaThl | PE3YNBTAThl PEIICHUS 3a/1a4 | 3ala4  TPCICTABICHBI
pelieHus 3a/a4 | MO YHCJIICHHBIM METOJIaM B BEpHOI1 (hopme.
HcCcIeq0BaHus, MpPOEKTa, Jomy1ieHst 10 6annos
JICSITETIbHOCTH HE3HAYUTEIILHBIC

OIINOKH,

HCTIPABJICHHBIC B

nporecce

MPEICTABICHHUS

pelIeHus 3a1a4

Jomymensl  ommoOKu 7 — 9 GamoB
MPeACTaBICHUS
pelieHus 3a1a4u

OtBer HE 0 — 6 6ammoB
COOTBETCTBYET
BBIIIIEYKa3aHHBIM
KPHUTEPHSIM.

Meroaudeckne MaTepHalbl, ONPEEIAIOINe IPOLEeTypy U KPUTEPHH OLIEHUBAHUS C(OPMUPOBAHHOCTH KOMIETECHINH
IIpY NIPOBEICHUU IIPOMEKYTOUHOM aTTECTALIUU

B pamkax IUCHUIIIMHBI MCHOJB3YyeTCsl OaJUIbHO-PEHTUHIOBAs CUCTEMa OLEHHWBAHMS MHAMBUIYaJbHBIX PE3yJIbTaTOB
o0y4enust. BoaMoskHbIe BUIbI yueOHOW pabOThI CTYJCHTOB M KPUTEPHHU OLICHUBAHUSI IPE/ICTABIICHBI B 0aJUIbHO-PEHTHHIOBOM
KapTe AUCLUIUIMHBIL.

Crenyet y4uThIBaTh PE3yJIbTaThl OOYUEHHUS CTYACHTa HEMIOCPEICTBEHHO B IPOLIECCE OCBOCHHS MOJIYJISl AUCIUIUIMHEI 1O
CIEeNYIOUMM KPHUTEPUSAM: aKTUBHOE Y4acTHE B XOJE 3aHATHSA; PE3yNbTaThl MOArOTOBKH JOMAIIHErO 3aJaHHs; BBICOKOE
Ka4eCTBO BBITTOJHEHHUS TOCTABIICHHBIX 33/1a4; CIIOCOOHOCTh CAaMOCTOSATENHHO U B OTBEAEHHBIN CPOK pEIIaTh HOBBIC 3a/1a49H.

CdopMHpPOBaHHOCTE KOMIIETCHIIMM HAa YPOBHE «3HAET», «yMEET» IpoBepsieTcss B (opmMe IMHUCEMEHHOTO OIpoca U
BBINTOJTHEHMS J1a00paTOpHBIX padoT. IIpyn muCEMEHHOM OIpoce CTYAEHT IEMOHCTPUPYET 3HAHHS ONpPENENICHUH OCHOBHBIX
MOHATHH, TEOPEM; YMEHHE I0Ka3bIBaTh C(HOPMYITUPOBAHHBIC YTBEPKICHUSL.

CdopMHpOBaHHOCTE KOMIETCHIIMH Ha YPOBHE «BJIAIEET» MPOBEPSCTCS B IMPOLIECCE BHIMOIHEHHS JJAO0OPAaTOPHBIX padoT.
JlabopaTopHbie pabOThI BHIIOIHSIOTCS CTYJACHTaMU 110 UHIMBHIYAIbHOMY BapHaHTYy, COOTBETCTBYIOIIEMY HOMEPY CTYACHTa
B CHMCKe Tpynmbl. B pe3ynbTare BBINOJHEHUS pabOThI CTYAEHT OTYMTBHIBAETCS 10 HEW: OOBSCHSET pellieHHe 3ajad,
000CHOBBIBAET BEIOOP MeToa pelieHus 3a1aun. JlJabopaTopHbie pabOTHI MOTYT BBIIOJIHATHCS KaK B ayIUTOPHUH, TaK M BHE €.

Omenka chOpMUPOBAHHOCTH KOMIIETEHIIMH OCYIIECTBJISETCS B IPOIECCEe BBITOTHEHMS 3aJaHUH B COOTBETCTBHUH C
pa3paboTaHHBIMM KpPUTEPUSMHU. MaKCUMaNIbHBIN Oajll 3a BHINOJIHEHHOE 3aJaHNE CTABUTCS B CIydae, €ClH 3aJlaHHe PeIIeHO
IIPAaBUIIBHO, TaHBI 0OOCHOBAHUS, MTOSICHEHHUS K KQXKJIOMY ATAIly PELICHHUs 3a/1a41; CTYICHT 3HAeT BCE OIPEIeICHHS H CBOUCTBA
MOHATUI, UCTIONB3YEMBIX IPH PELICHUH 3a/1a4H.

OTBeT Ha 3a4€Te BKIIIOYAET OTBET HA TEOPETHUYECKHH BONIPOC U PELICHHUE 3a1a4H.

OHCHO‘IHBIﬁ JIMCT 110 pe3yJibTaTaM HpOMe)KyTO‘{HOﬁ aTTCCTalli

KonmuectBo 6amioB Kpurepun oneHkn

86 — 100 6aoB: Perenne 3a1aun BKIIIOYAET OMMCAHUE KAXKJIOTO 3Tala, KOTOPBIM CTPOro 000CHOBAH B
COOTBETCTBHHM C 00JIaCThIO NMPUMEHEHUs! BBIIBUHYTHIE B mpolecce J0Ka3aTelbCTBa
yTBep)KI[eHI/Iﬁ N peHICHHA 3ala4d MAaTEMAaTHYCCKUE TUIIOTEC3bl BCPHBI U T'PaMOTHO
obocHoBaHbl. J[aHbl BepHblE POPMYIIMPOBKH U JIOKa3aHbl TpeOyeMble yTBEpPIKICHUS,
WCTIONB30BaHUE METOAA PEUICHHS MHTEPIPETHPYETCA C YYeTOM CHenn(UKH 3aaad.
Vcnionp30BaHNe METOJOB pEIICHHs 3a/1a4 WHTEPHPETHPYETCS C YIeTOM Crierupuxn
3a/1a4d, BBIOpAHHBIN MeETOJ pemeHus 3amaun o0ocHOBaH. BepHO mocTpoeHa
MaTeéMaTu4deCKass MOACIb 3aaaydd IIpu HGO6XO}1HMOCTI/I, BEPHO IIPpOaHAJIM3UPOBAH
MOJyYeHHBIH pe3ynbTar. [lpuBeseHbl YETKHE M TpaBWIBHBIE (DOPMYIHPOBKH
OINpEeNeNIeHUI U TEOPEM, YKa3aHHBIX B TEOPETHUECKHX BOIPOCAX; MPUBEICHA BepHas
MOCJIC/IOBATENILHOCT BCEX INAroB TPeOyeMBIX JI0Ka3aTeNbCTB MM 0OOCHOBaHMI
TEOPETHYECKHUX BOIIPOCOB.

71 — 85 6amnoB B  comepxaHum  HEKOTOPBIX  3TamoOB  pEIHIEHUS  HapylleHa  JIOrHM4yecKas
MOCJIE/IOBATENILHOCTD, HE KaXK/IbIi 3Tall pelleHus 3a/lauil 000CHOBaH. BrIBUHYTHIE B
IIPOLECCE PEUICHMs 3aJady MaTeMAaTHYECKUE THIIOTE3bl BEPHBI, HO HE BCE CTPOrO
obocHoBaHbl IlpuBeneHbl 4€TKHE W TPaMOTHBIE (OPMYITHPOBKH ONpPEICICHUNA H
TeopeM, MPH PELICHNH 3a/1a4H JOMYIICHbBI OINOKH, HCTIPABIEHHBIC TIOCIIE 3aMeYaHMs
npenogasatens. Mcrosnb3yeMble IpU pPEULIEHMM 3aJad METOAbl BEpPHBI, HO HE
YUUTBHIBAIOT CHENM(UKY 3a1adn JlOmyImeHsl HEKOTOPBIE OIMIMOKH MPH HOCTPOCHUH
MaTEMaTHYECKOW MOJENM WM aHAJIK3€ IOJyYEHHOTO pe3yJbTaTa, BIOCIEICTBHH
ucrpasieHHble. JlOMyIIEHbl HEKOTOpble OMMOKM NpU OOOCHOBaHUM ITAIlOB
MOJIEIUPOBaHMs, BIOCIEACTBUM MCIpaBICHHbIE. JOMyIIEHbl HE3HAYUTEIbHBIC
OIMOKY ITpY BBIYMCIICHWU WJIM HE3HAYMTENbHO INPEBBIIIEH BPEMEHHOH periiaMeHT
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JlonymmeHsl HE3HAYUTENbHBIC OIIMOKH, MCIIPABICHHBIC B IPOLECCE MPEACTABICHUS
peuienust 3anad IIpuBenensl BepHble (OPMYINMPOBKH ONpEJEICHUI U TEOpeM NpHu
OTBETE HA TEOPETUUECKUE BOIPOCHL.

56 — 70 6annos B coxmepxaHuMM = HEKOTOPHIX  JTalOB  pEIIEHUS  HapylleHa  JIorHuyecKas
MOCJIE/IOBATENILHOCTh, OOJIBIIMHCTBO O3TalloOB pELICHHsS 33/7a4d He OOOCHOBAHBI.
BeiBHHYTHIE B IIpoIiecce pelieH s 3aJa4 MaTeMaTHUeCKHEe IHITOTe3bl He 000CHOBAHEI
[TpuBeneHsl HEAOCTATOYHO YETKHE W IPaMOTHBIE (OPMYIHPOBKU OINpPEICTICHUH U
TEOpeM, YKa3aHHBIX B TEOPETUYECKOM BOIpoce OMiIeTa, B PEIICHUH 331a4H JJOYIIECHBI
omuOKy. Vcnone3yeMble NMpH PENICHHH 3a/ad METOABI HE YUYHTHIBAIOT CICIH(DUKY
3aJadyy, MAOMYLICHBl OIMMOKKM B Iporecce pemieHus JlomymeHsl OMMOKH HpH
MOCTPOEHUN MaTEeMaTHIECKOH MOJAENH 3aJaddl U aHAIN3€ ITOJydCHHOTO pe3ynbTara.
Hapy1meHs! 3Tans! MOAEIMPOBAHNUS B IIPOLIECCE PELICHUS 3a1a9H. JIOMyIeHb! OMHOKH
B PCUICHWW, WM TIPEBBINIEH BPEMEHHOW periaMeHT. JlomyIeHsl OmMOKH
NpPE/ACTaBICHUS pemieHus 3anaud. [IpuBeneHbl  HenomHble  (GOPMYIHPOBKH
OIpeieNeHuil U TeOpeM NP OTBETE Ha TEOPETUYECKHE BONIPOCH.

0 — 55 6ayuos OTBeT He COOTBETCTBYET BBIIICYKAa3aHHBIM KPUTEPHUSIM.
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