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1. Kpurtepuu u cpecTBa OlleHHBAHUS KOMIIeTEHIIHI U HHAUKATOPOB UX J0CTHKeHUsI, POPMUPYEMbIX TUCIHHIINHON (MOTYJIeM)

Koa u nanme-
HOBAaHHE KOM-
neTeHI

Ko u HaumMeHOBaHUe UH/IM-
KaTopa(0B) AOCTHKEHUS
KOMIIeTeHIIUH

Pe3yabTaTsl 00y4eHus1 10 AUCHHUILIMHE (MOLYJII0)

3unamep

Ymemo

Bnaoemuw

OuneHouyHbIe
CpeCTBA TEKY-
1ero KOHTPOJIst

OuneHouHble
CpeACTBa NPo-
MEKyTOYHOMI
aTTecTanuu

OIIK-2 Crnocoben
MPUMEHSATh OCHOB-
HBIE 3aKOHBI U Me-
TOABI HMCCIENOBa-
HUU €CTECTBEHHBIX
HAyK IS pPeIICHUsI
3amad mpodeccHo-
HAIbHOU JeATElb-
HOCTH

N lonk: Ucnonp3yeT ecTecTBEHHO-
Hay4YHbIE 3aKOHBI IPH PEIICHHUHU 3a-
Ja4

NA20mk> Wcmomesyer ¢yHIameH-
TaJlbHBIE pa3/esibl  eCTECTBEHHBIX
HayK Ul aHaJu3a MpOIEeCCOB, MPO-
UCXOZSIINX TPH IepepadoTKe MHIIIe-
BOTO CBIPBS M XPaHEHHWHU NPOIYKTOB
MUTaHHSA

N/130mk2 CiocobeH mpuMeHsITh Me-
TOJbI HCCIEOBAaHUH €CTECTBEHHBIX
HayK JUIsl pelieHus 3a/1a4 B 00J1acTh
obecrieueHns:  TEXHOJOTHYECKOTO
npolecca MPOU3BOJCTBA MPOAYKTOB
UTaHHS

OCHOBHBIC MaTCMaTH4iC-
CKHC ITOHATHUA U MCTOJBI,

UCIIONIb30BaTh MaTe-
MaTH4eCKUe HOHITUS

W METOJBI IIPH pele-

HUH PO ECCHOHATD-
HBIX 3a]1a4;

METOJaMH MaTeMa-
THYECKHX HCCIIe0Ba-
HU# 1 cbopa, obpa-
OOTKM ¥ aHaJIN3a MH-
(dhopmarmu ipu pe-
IeHHH IpoeccHo-
HAIIbHBIX 33124

—  KOMIUIEKT 3a/ia-
HHU JUTS BBITIOJTHE-
HUSA J1a0OPaTOPHBIX
pabor;

—  TecTOBBIE 33/1a-
HUS;

THUITOBBIE 3aaHU

10 BapHUaHTaM JJIS

BBINOJTHEHUSI KOH-

TPOJNBHON PabOTHI

DK3aMeHaIlMOHHbBIE
OMIIETHI;
Pe3yJIbTaThl TEKY-
IIEro KOHTPOJIS




2. OuneHka ypoBHs1 ¢()OPMHPOBAHHOCTH KOMIIETeHIMI (MHANKATOPOB UX JOCTHKEHMSI)

IToxka3zaren oneHuBa-
HHUS KOMNIeTeHUn (MH-
JHKATOPOB HUX J0CTHKe-

HUs)

IlIkana u KpUTEPUHU OLIEHKHU YPOBHA C()OPMHUPOBAHHOCTH KOMIIETEHUNH (MHAMKATO

OB UX /IOCTHKEHMS)

Huske noporosoro
(«neyoosnemeopumenvhoy)

Ioporoslii
(«yoosremsopumenvror)

IpoaBuHyTHIH
(«xopowor)

Beicokuii
(«omnuunoy)

ITonHoTa 3HAHMI

YpoBeHb 3HAHUM HHUXKE MUHH-
MaJIbHBIX TPEOOBaHHH.
Wmenu mecto rpyObie OMMOKH.

MuHUMaNbHO JOMYCTUMBIA YpO-
BEHb 3HAHUMU.
Jlony1ieHs! He rpyOble OIIHOKH.

YpoBeHb 3HaHUH B 00BEME, COOTBET-
CTBYIOILIEM IIPOIPaMMe ITOJITOTOBKH.
JlonymieHsl HEKOTOpBIE MOIPENIHO-
CTH.

YpoBeHb 3HaHUH B 00BEME, COOTBETCTBY-
IOII[EM IIPOrpaMMe NOATOTOBKU.

Hanuune ymeHuii

IIpu BBINOIHEHUH CTaHJAPTHBIX
3alaHuil HEe IPOJEMOHCTPUPO-
BaHbI OCHOBHbBIE YMEHUSI.

Hwmenu mecto rpyOble OMIHOKH.

[TponeMOHCTPUPOBaHBI OCHOBHBIE
YMEHHUS.

BeimosiHeHb! TUNOBBIE 33/IaHHST C
He rpyObIMH OIIOKaMu.
BerimonHe B! Bce 3a7aHus, HO HE B
MOJTHOM 00BeMe (OTCYTCTBYIOT
MOSICHEHHSI, HETIOJIHBIC BBIBOBI)

IIponeMOHCTpUPOBaHBI BCE OCHOBHEIE
YMEHUSL.

BrImonHeHs! Bce OCHOBHBIE 3aJJaHHUS C
HEKOTOPBIMU TIOTPEUTHOCTAMU. BbI-
TIOJTHEHBI BCE 33JaHUS B IIOJTHOM O0B-
&Me, HO HEKOTOpBIE C HeI0YeTaMH.

[IponemoHCTpUpPOBaHBI
YMEHHUSI.

BhinonHeHsl BCe OCHOBHBIE ¥ JJONOJIHH-
TeNbHBIC 331aHKs 0e3 OUIMOOK M Morpen-
HOCTEM.

3amaHusl BBITOJHEHBI B ITIOJIHOM OOBEMeE
0€e3 HEAOYETOB.

BCC OCHOBHBIC

Hanuuue HaBBIKOB (BJ1a-
JleHHe ONBITOM)

[Ipy BBHINMONHEHUH CTaHIAPTHBIX
3aJaHuil HE NPOAEMOHCTPHPO-
BaHBI 0A30BbIC HABBIKH.

Nmenn mecto rpyObIe OMIOKH.

HNmeercss MuHUMAaNbHBIN Habop
HaBBIKOB JJISI BBINOJHEHUS CTaH-
JApTHBIX 3aJaHMi ¢ HEKOTOPBIMHU
HeJI0YeTaMu.

[TponemMoHCTPHPOBAHBI 6azoBble
HaBBIKH TIPH BBINOJHEHUH CTaHIAPT-
HBIX 33JJaHUi ¢ HEKOTOPBIMH HeJlo4e-
TaMH.

IIponeMoHCTpUpPOBaHBI BCE  OCHOBHBIE
YHaBBIKH.

BeInonHeHsl Bce OCHOBHBIE M JOIMOJHH-
TEeNbHbIC 3aaHug 0e3 OMMOOK M Morpen-
HOCTEMH.

IIponeMoOHCTPUPOBAH TBOPUYECKUN NTOAXON

K pCIICHUIO HECTAHAAPTHBIX 3aJiad.

XapakTtepucruka cpop-
MHPOBAaHHOCTH KOMIIe-
TeHIHH

KommereHuun QakTudecku He
chopmupoBaHbL.

Hmeronuxcst 3HaHUN, YMEHUH,
HaBBIKOB HEIOCTaTOYHO ISl pe-
IICHUS TPaKTUIeCKuX (mpodec-
CHOHAJIBHBIX ) 33/1a4.

NI

3ayeTHOE KOJIMYECTBO OAIIIOB HE
HaOpaHO COTJIACHO YCTaHOBIICH-
HOMY JMarna3oHy

ChopMHUPOBAaHHOCTh ~ KOMIIETCH-
MH COOTBETCTBYET MHHHUMAJb-
HBIM TpeOOBaHMSAM.

WNmeromuxcs 3HaHUM, yMEHU,
HaBBIKOB B II€JIOM JIOCTaTOYHO ISt
peleHus MpakTHIecKuX (Tpodec-
CHOHAJIBHBIX ) 33714

NJIN

HabpaHo 3aueTHOE KOJIMYECTBO
6ayIoB  COTJIACHO yCTAHOBIICH-
HOMY JIMAna3oHy

ChopMUpOBaHHOCTH KOMITCTCHIIUI B
LIEJIOM COOTBETCTBYET TPEOOBAHUSIM.
Nmeronuxcst 3HaHUM, yMEHUMN, HaBbI-
KOB JTOCTaTOYHO JJISI PEUICHUS CTaH-
JAPTHBIX PO ECCHOHATBHBIX 3a1ad.
Wi

Habpano 3aueTHOE KONM4ecTBO Oal-
JIOB COTJIACHO YCTaHOBJICHHOMY IIHa-
Ma30Hy

ChopMUPOBAaHHOCTH KOMIICTEHI[HIA TOJIHO-
CTBIO COOTBETCTBYET TPEOOBaHUSM.
Mmeromuxcst 3HaHUM, YMEHUH, HaBBIKOB B
MOJIHOM Mepe JOCTAaTOYHO ISl pelIeHHS
CJIOXHBIX, B TOM YHCJIE€ HECTaHIAPTHBIX,
mpo¢eCCHOHATBHBIX 3ajad.

NI

Habpano 3aueTHOE KOMHUECTBO OAIIIOB CO-
IJIaCHO YCTaHOBJIEHHOMY JIMANa3oHy




3. KpuTepuu n mkajaa oneHUBaHUA 3aJaHUH TeKYIIEro KOHTPOJIs

3.1 Kpurepuu 1 mkaia olleHUBAHUS IPAKTHYECKUX paboT

[lepeuens npakTUyecKux paboT, OMMCAHUE TOPSKA BHIIIOJHEHUS U 3aIIUTHI pabOTHI, Tpe-
0OBaHUS K pe3yJibTaTaM pabOThI, CTPYKTYpPE U COACPKAHHUIO OTYETa U T.II. TIPECTABICHBI B METO-
JIMYECKUX MaTepualiax 1Mo OCBOCHUIO JUCHUIUIMHBI U B JIEKTPOHHOM Kypce B OMOC MAY.

Ouenka/6anabl

Kpurepun onenuBanus

Omauuno

3aaHKe BBIMOJIHEHO MOJHOCTHIO M MPaBHIbHO. OTUYET MO MPaKTUIECKO# paboTe moaro-
TOBJICH KaUYECTBCHHO B COOTBETCTBUM ¢ TpeOoBaHMAMHU. [10JIHOTA OTBETOB Ha BOMPOCHI
IIperoaBaTessl IPH 3aIIUTe PaOOTHL

Xopowio

3az[aHMe BBITIOJTHCHO ITOJIHOCTHIO, HO HET AOCTATOYHOI'O 000CHOBAHMS WU Ipu BEPpHOM
pCUHICHUHN OOITyIICHA HE3HAYNUTCIbHAsA omn61<a, HC BJIMAMOIAA Ha IMPABUJIbHYIO IMOCJICI0-
BaTCJIbHOCTh paCCY)KI[eHHﬁ. Bcee Tpe6OBaHI/I$I, MMPCABIABIACMBIC K pa60Te, BBIITOJTHCHEI.

Yooenemeopumenvno

3ajaHusl BBIIOJIHEHBI YACTUYHO C OMIMOKaMu. JIeMOHCTPUPYET CpeiHHid YPOBEHb BBIIOJ-
HEHUs 3a/1aHKs Ha 1abopaTopHyo paboTy. BonbIHMHCTBO TpeOOBaHMIA, TIPEIBIBISIEMBIX
K 33JJAHHIO, BHIITOJHEHBL.

Heyoognemeopumenvho

3a)1aH1/1e BBINOJHEHO CO 3HAYUTEIbHBIM KOJINYECTBOM OIIMOOK HAa HU3KOM YPOBHE. MHo-
Truc Tpe6OBaHI/Iﬂ, NMPpEABABIACMBIC K 3aJaHUTO, HC BBITIOJITHCHBI.

nim

3aZ[aHI/IC HC BBITIOJTHCHO.

3.2 DopMbBI TEKYIIETO KOHTPOJS YCIEBAEMOCTH

KDI/ITGDI/II/I U IIKaJ1a ONCHUBAHUA TCCTUPOBAHUA

Hepequb TECTOBBIX BOIIPOCOB U SaﬂaHI/Iﬁ, OMMHCAHUC TTPOUCAYPbl TCCTUPOBAHUA IIPCH-
CTaBJICHbBI B MCTOANYCCKUX MaTCprajlax Mo OCBOCHHUIO JUCHUIIJIMHBI U B 3JICKTPOHHOM KYPCC B

OHNOC MAY.

B ®OC BxitoveH TUIIOBOM BapUaHT TECTOBOI'O 3aJaHUSI:

Bapuanm 2

1. Tlo BeIOOpKE HaiiieHO cpeaHee BeIOOpouHoe 0,25. YKaxuTe HHTEPBAJIbHYIO OLIEHKY
CPEIHEro TeHepalbHOM COBOKYITHOCTH.
1011 2)[-1;2] 3) [03;04] 4) [0,15;0,35]

2. T'nmaBHBINA ¥ BCIIOMOTATEIIBHBIC OTPEICIIUTEIN CUCTEMBl PaBHBI COOTBETCTBEHHO 1; 2;

5; -5. HaiiTu pemieHre CucTeMbl U3 TPEX YPaBHEHUH C TPEMsI HEU3BECTHBIMU, HC-

noae3ys meron Kpamepa.

3. Wurerpan |

4+

dx

x2

1) sBisieTcs TAOIUYHBIM

2) BBIUUCIISETCS C IOMOIIBIO (POPMYJIbI HHTETPUPOBAHHUSI IO YACTAM

3) BBIUKCIIAETCS C TOMOIIBIO 3aMEHbBI MIIM BHECEHUS 101 3HAK JuddepeHimrana
4. BriOpaTh BepHOE yTBepkaeHHE. HeompeaeneHHblii HHTErpa -3To:

1) COBOKYMHOCTH BCEX MEPBOOOPA3HBIX MOIBIHTETPATIBHON (PYHKIIUH;

2) TUIOIIa b KPUBOJIMHEHHOW TpareIH;

3) TpoM3BOAHAS MOIBIHTETPATLHON (PYHKIIHUH;

4) mepBooOpa3Hast MOABIHTErPATLHON (QYHKIIHH.
5. Kakoe nuddepeHnmanbHoe ypaBHEHHE COCTABICHO COTIIACHO YTBEPKIACHUIO, UTO

CKOPOCTb U3MCHCHUSA BCIIMYNHEBI ITPOIMMOPLHHUOHAIBHA KBAaJApaTy 9TON BEITUYHHEI.

1)y=ay 2)y=ay* 3)y=aly 4)y'=ax
6. VYkasare yacTHyto npou3BoaHyto ¢yHkimu f(X,y)=sin(7X-5y) no nepemeHHoit y

1) cos(7x-5y)




2) sin(by)*5
3) cos(7x-5y)*(-5)
4) sin(7x-5y)*7

OTBETDI:
1 |2 3|4 |5 |6
4 1255 1|1 |2 |3

Ouenka/06anbl Kpurepum ouenku
Omauuno 90-100 % mpaBUIIBHBIX OTBETOB
Xopowo 70-89 % npaBHIBHBIX OTBETOB
Yooenemeopumenwvno 50-69 % npaBUIBEHBIX OTBETOB
Heyooenemesopumenvno 49% u MeHblIe IPaBUIIbHBIX OTBETOB

Kpurepun n mkaia oreHMBaHus KOHTPOJIBHOM PabOTHI

[lepeueHb KOHTPOJIBHBIX 3aJJaHUM, PEKOMEHAALIMH 110 BBIIOJIHEHHUIO IIPEJICTABIECHBI B Me-
TOJAUYECKUX MaTepHaliaX o OCBOSHUIO AUCLIUILIUHBI U B 3JIEKTpoHHOM Kypce B OOC MAY.
B ®OC Bxito4eH TUIIOBOM BapUaHT KOHTPOJIBHOTO 3aJaHMsL.
B ®OC BkiroueH TUIOBOM BapHaHT 3aJlaHUIl KOHTPOJIBHOM paboTh Ne2.
3anaua 1. Jlana ¢pynxmus z = cos?(2x — Y). TpeOyercs: 1) HalTH yacTHBIE IPOM3BOIHBIE

07 oz

& u a ; 2) HaiiTk nonHbI quddepennman dz; 3) mokasaTh, 4TO JJIS TAHHOW QYHKIIUH CIIpa-

0°z 0%z
BCJUTMBO PABCHCTBO: 5y 8y - 8y oX -
_ Y 3
3anauya 2. [loBepxHOCTh ¢ 3aJaHa ypaBHeHHEM Z = — + Xy — 5X°. CocTaBUTh ypaBHEHUS
X

KacaTeJIbHOM MJIOCKOCTH ¥ HOPMAJIH K IOBEPXHOCTH o B Touke Mo(Xo, Yo, Zo), TpHHAIJIEKAIIEH €,
ecm Xo = -1, yo = 2.
3agaua 3. Jlano mockoe ckamsproe mome U = X2 -2y, Touka Mo(l,—1) u BekTop

s=21—]. Tpebyetcsa: 1) HaliTH ypaBHEHMS JTUHUM YPOBHS MOJIs; 2) HAUTU IPaJUEHT MOJS B

ouU _

Touke Mo u IMPONU3BOAHYIO os B Touke Mo mo HAITPpaBJICHUIO BEKTOPaA S ) 3) OCTPOUTH B CH-

cteme KoopAuHAT XOY 4-5 MTMHUMN ypOBHS, B TOM YHCJIE JTUHUIO YPOBHS, TPOXOSIIYI0 UepPe3 TOUKY

Mo, uso6pasuts sexrop 9radU (Mg) ua stom uepresxe.

3agaya 4. Vcnonb3ys ABOWHON MHTETpall, BHIYUCIUTH CTATUYECKUN MOMEHT OTHOCUTEIIBHO
oc OX TOHKOH OJHOPOMHOW TUTACTHHKH, UMeromei ¢popmy obmacti D, orpannyueHHOi 3a1aH-

2

HpiMu stHmaMu: XY =4, 2X=1Y", Y =3 Ilocrpouts ueprex 0GIACTH MHTEIPUPOBAHHUSL.

VkazaHue: CYuTaTh IMJIOTHOCTh BCIICCTBA 7/(X1 y) = 1 .

3anauya 5. VMcnonb3ys TpoilHOM MHTErpasl B HWJIMHAPUYECKON CUCTEME KOOP/IUHAT, BBIUKC-
JUTHh Maccy KpyroBOTO IIMUIMH/PA, HUKHEE OCHOBAHUE KOTOPOTO JIEXKHT B TuiockocT XOY, a och
CUMMeTpHUH coBnagaeT ¢ ockto Oz, ecnu 3aanbl paguyc ocHoBanus R = 0,5, BeicoTa nunuHapa H

2 4 o
=2 u ¢ynkuus motoctn ¥ =4p° +6p” +1, rne p— nonsApuelil paguyc TOUKH.



3amaua 6. J[ano nuddepenimansHoe ypapuenue 1-ro nopsiaka: CtgX - Y + Y =0 uTouxa

T
M E; 1|. Onpenemuts Tun muddepenunansHoro ypapaenus. Haiitu obmee pemenue nudde-

PEHLMAIBHOTO YPaBHEHHUs], YPAaBHECHUE MHTETPAIILHONM KPUBOM, NMPOXOIALIEH 4yepe3 TOouKy M u
ypaBHEHHUs e1ie 4-X HHTErpajbHbIX KPUBBIX (J100BIX). [TocTpouTh BCe 3TH KpUBBIE B CUCTEME KO-

OpAMHAT.
3agaua 7. Hano nuddepeHnnaibHOe ypaBHEHUE 2-T0 nopsiKa:

y"+3y' -4y = e (cos3x + 8sin 3X) . Onpexnenuts THN AHQQEPEHINATBHOIO YpaBHEHHS

U HaliTH ero oOIree perieHne, UCIoIb3ysl METOI HEOTPEISIICHHBIX KO (HUITUESHTOB.

3anaua 8. Jlana cuctema nuHelHBIX IuddepeHINATBHBIX YpaBHEHHM

X'=-4x—-6
y'=—-4x-2y

I-ro nmopsaka

y Haiitu 0611_[66 pEeICHUEC MECTOAOM ITOBBIIICHUSA ITIOPAIKA.

Komnerennus OITK-2

YpoBeHb c(hOpMUPOBAHHOCTH 3Tarla KOMIETEHIIUN

Kputepuu onienuBanust

HO COACPIKAIIUEC OTH

HBIC, HO COACPIKA-

3HaHUM YmeHun HaBbikoB

Cdopmuposanusie | ChopmupoBanHoe | YcmemHoe W cH- | KoHTponabHas paboTa BBITOJHEHA
CUCTEeMAaTUYEeCKUE | YMEHHUE CTEMaTUYECKOE MOJIHOCThIO, 0€3 ommbok (BO3A
3HAHUS MIPUMEHEHHE MO>KHa OJTHAa HETOYHOCTb, OTTHCKA,
HaBBIKOB HE SIBJISIIONIASCS CIICICTBUEM He-
MOHMMaHus Marepuaina). Pabota)

cllaHa B YCTaHOBJICHHBIN CPOK.
CdopmupoBannsie, | B mienom ycnem- | B nenmom ycnem- | KontponsHass pabota  BBINOJ-

HOC, HO COICpIKaA-

HCHa IIOJIHOCTBIO, JONYIICHA

HBbIC 3HAaHUA

YCCKH OCYIICCTB-
JIICMBbIC YMCHU A

JeNbHBIE TIPOOETB] IMe  OTJACTBHBIC | Iee  OT/ICNBbHBIC | OJHA Herpyoas ommoKa WiH JBa-
3HAHUSA POOEIBI npoOenbl  MpuMe- | TpU HeJoYeTa, He BIUSAIONINX Ha
HEHUE HaBBIKOB MPaBUJIBHYIO  TOCTEAO0BATEIb-

HOCTb PAaCCYXKICHUIA.
O6mme, ©HO He Buemom ycnemno, | B nenom ycmem- | B koHTponbsHOM paboTe momy-
CTPYKTYpUpPOBaH- | HO HE CHUCTEMAaTH- | HOE, HO He CHUCTe- | IeHO ©Oonee OaHON rpy0oii

MaTU4CCKOC IIpHU-
MCHCHNEC HAaBbIKOB

ommOKW wWiu OoJjiee ABYX-Tpex
HezloueTa, Ho 00yJaromuincs Bia-
JECT 00s3aTeIbHBIMI YMEHUAMU
110 IIPOBEPSEMOU TEME.

®parMeHTapHbIE
3HAHUA

YacTUYHO OCBOEHA
HOE YMEHHE

®parmMeHTapHOE
IIPUMEHEHHE
HAaBBIKOB

KonTposnbHast pabora HE BBINOJA
HEHa.

[IIxana orleHUBaHUS KOHTPOIBLHON paOOTHI.

Onenka (0anbl)

Kpurepun onenkn

«omauunoy (40)

TepHaa).

PaboTa BeITIOJIHEHA OJTHOCTHIO, O€3 OMMOOK (BO3MOKHA OJTHA HE-
TOYHOCTB, OIIMCKA, HC ABJIAIOIIAACA CJICACTBUEM HCIIOHUMAaHUA Ma-

«xopoutoy (35)

PaboTa BEITOJIHEHA ITOJIHOCTHIO, HO 000CHOBAHUS IIATOB BEITOIHE-
HUSI HEJIOCTATOYHBI, JOMYIICHA OJJHa HerpyOas ommOKa WIHA JIBa-




TPU HENOYETa, HE BIUAIONIMX HA MPABUWIbHYIO MOCIEIOBATEINb-
HOCTb PacCyXJICHUM.

«V00871eMEOPUMETLHOY
(30)

B pabGore momymieno Oosiee ogHOM rpyOoil ommOKku wiam Oosee
IBYX-TPEX HeIodYeTa, HO OOyJaroluiics BIaAceT 00sI3aTeIbHBIMU
YMEHUSIMU 110 TIPOBEPSIEMOH TEMeE.

«HEY0081emMEOPUNENbHOY
(menee 30)

PaGota He BbIOJIHEHA.

4. KpuTtepuu u mIKajaa OlleHUBAHMS Pe3yJIbTATOB 00y4eHHUs MO JMCUUIJIMHE NPH NPO-
Be/IeHUU POMEKYTOYHOM aTTecTAllMU

4.1 KpuTepum M 1IKAJIa OLIEHUBAHUSA Pe3yJIbTATOB OCBOEHUSI IMCHUILINHBI € 3a4e-

TOM.

Ecnu oOyuarormuiicst HaOpas 3a4€THOE KOJIMYECTBO OAJJIOB COIVIACHO YCTaHOBJIEHHOMY
Jana3oHy 1o JUCLUIUIMHE, TO OH CYUTAETCS aTTECTOBAHHBIM.

Cohopmuposannocmo
KoMnemeHyuu Oyenka Bamier Kpurepuu onennBanus
OIIK-2
ot 60 1o 80 | HaGpaHo 3a4eTHOE KOJIWYECTBO OaslIoB
Cohopmuposanvl 3aumeno
OaJIoB COTJIACHO YCTAHOBJICHHOMY JHAIa30HY
MmeHee 60 3aueTHOE KOJIMYECTBO COTIIACHO YCTAaHOB-
He cghopmuposansi He 3aumeno
OasoB JICHHOMY JTMaria3oHy 0aJuioB HE HAOpaHO

4.2 KpuTepuu u 1ikaia ONeHUBAHUS PE3YJIbTaTOB OCBOCHHS JUCIUIUINHBI C 9K3aMEHOM

I[J'IH JAUCHUIIINH, 3aKaHYHUBAIOIINXCS 9K3aMCHOM, PE3YJIbTAT HpOMeX(YTOqHOﬁ arrecTaliunu
CKJIaAbIBACTCs U3 6am1013, Ha6paHHI>IX B XOJI€ TCKYIICTO KOHTPOJIA U ITPU IMTPOBCACHNUUN DK3aMCHaA!

B ®OC Bki10YEH CIHMCOK BOMPOCOB K 3K3aMEHY M THUIIOBOM BapUaHT HK3aMEHALMOHHOIO

ouiera:

Bomnpocsl k 3k3ameny no aucuunianne «MaremaTuka
1. Bunsl matpun. CroxxeHue, BBIMUTaHUE, YMHOXKEHHE MaTPHII.
2. Omnpenenutens. CBONCTBa onpeaenuTeneid. Beruricienue onpenenureneit BTOPOro v Tpe-

THETO IMOPAIKOB.

Pemenue cucreM nMHENHBIX ypaBHeHUH MeTooM Kpamepa.
OYHKIMS HECKOJIBKUX MepeMeHHbIX. O01acTh onpeesieHusl.
[Tpenen pyHKINN HECKOJIBKHUX MEPEMEHHBIX.

[Tpon3BoHas PyHKUMH, 3aJaHHON HESBHO.
VYpaBHeHUs KacaTeIbHOM MIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH.

3
4
5
6. YacTHbIC MPOU3BOIHEIE.
7
8
9

DKCTpeMyMbl QYHKIUH JIByX IEPEMEHHBIX.

10. I[Tpon3BOIHBIC BBICIIUX TTOPSIKOB.

11. Ckanapuoe none. Jluauum ypoBHs. ['paguent. [Ipon3BoaHas o HanpaBlIEHHIO.

12. JIBoifHO¥ MHTETpAI.

13. IlpunoxeHus: ABOHHOrO MHTErpaa.

14. [IpumeHeHue MOIAPHBIX KOOPAUHAT IPU BHIYUCICHUH TBOHOTO HHTETpaa.

15. TpoiiHoiil uHTErpal.

16. Anrebpanueckas hopMa KOMIIJICKCHOTO YUCIIA.
17. TpuroHoMeTpuueckas 1 oka3aTenbHast opmMa KOMITJIEKCHOTO YHUCIA.
18. luddepennmanpabie ypaBHEHUS MTepBOro mopsiaka. OO1ee u 4acTHOE PelIeHHs. 3aaadya

Kommn.




19. ludpdepennuanbHbie ypaBHEHUS MIEPBOTO MOPSIKA C Pa3ACIIIOIIMMHUCS IEPEMEHHBIMH.

20. JIuneiinsle nud hepeHraabHble YpaBHEHUS TIEPBOTO Nopsiika. Y paBHeHHE bepHyIm.

21. JIuneitabie ogHOpOAHBIE AU depeHIInaIbHbIC YPaBHEHUSI BTOPOTO TOPSIKA.

22. JIuneiinble HEOAHOPOAHBIE MU hepeHInaNbHbBIe YpaBHEHUSI BTOPOTO TOpsiika. MeTon
BapHalyy MPOU3BOJIBHBIX IIOCTOSIHHBIX.

23. JIuneiinble oqHOpOAHbIE AU(PepeHIranbHbIe ypaBHEHHS BTOPOTO MOPsAKa C TPaBOM da-
CTBIO CTaHAAPTHOTO BHUJA.

24. Pemenue cuctem qudQepeHnaabHbpIX ypaBHEHUH METOIOM MOBBIIICHUS TTOPSIKA.

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPAIIMU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE

YYPEXJEHUE BBICIHIEI'O ObPA3OBAHNMA

«MYPMAHCKHWM T'OCYJIAPCTBEHHBIA TEXHUYECKWI YHUBEPCUTET»

EcTecTBEHHO-TEXHOIOTHYSCKUM HHCTUTYT

Kadenpa nudpoBbIx TEXHOIOTHNA, MATEMATUKH H YKOHOMHKH
Hanpasnenue noarorosku: 19.03.03 IIpoaykThl muTaHus )KUBOTHOTO MPOUCXOKICHUS

JK3aMeHALMOHHBIN Ouster Ne_

1o gucruiuinae «MaTteMaTHKay, 2 CEMECTP
TeopeTnyeckasi 4acTh

1. TlpunoxeHus: TBOWHOTO MHTETpaa.
2. Tpuronomerpudeckas (opMa KOMIUIEKCHOTO YHUCIIA.

IIpakTH4Yeckas 4acTh

3. Jana ¢ynxims Z = C0s%(2X — ). HaiiTu yacTHbIE IIPOM3BOIHBIE IEPBOTO MOPSIKA.

Pewnts muddepenumanshoe ypasuenne CtgX -y +y=0

5. Pemmuts cuctemy metonom Kpamepa

3X, +4X, +2X, =8,
2%, —3X, =1,
X, +5X, + X, =0.

buner paccMoTpeH M yTBep:KJIeH Ha 3acelaHiM Kaeapbl «_ » 20 r.
3ag. kadenpoit LI TM u D / /
Ouenka Kpurepun onieHKH 0TBeTa HA IK3aMeHe

Omauuno

OOyuaronuiicst TITy00KO 1 IPOYHO YCBOWJI IPOTPAaMMHBIN MaTepHall, NCUEPIIbIBAIOLIE, I10-
CJI€JI0BAaTENIbHO, YETKO U JIOTHUECKH CTPOMHO €ro U3JIaraeT, yMeeT TECHO YBSI3bIBaTh TEO-
PHIO C MPAKTHKOM, HE 3aTpyIHIETCS C OTBETOM IIPU BHIOM3MEHEHHH Bolpoca. Bianeer
CHeUaIbHON TEPMHHOJIOTHEH, IEMOHCTPUPYET OOIIYI0 3Py IUIHUIO B IIPEAMETHON 00I1a-
CTH, UCIIOJIB3YET MPHU OTBETE CCHIJIKM Ha MaTepHaj CleHHaTU3MPOBAHHBIX HCTOYHUKOB, B
TOM uucie Ha lHTepHeT-pecypehl.

Xopouwio

OOy4aroniuiicss TBEpIO 3HACT MaTEPHa, TPAMOTHO U IO CYIIECTBY HM3JIaracT ero, He J0-
ImyCcKas CynieCTBECHHBIX HETOYHOCTEHW B OTBETE Ha BOIIPOC, BJIAACCT CHeHHaJ’IBHOﬁ TCPMU-
HOJIOTHEN Ha I0CTATOYHOM YPOBHE; MOI'YT BO3HUKHYTb 3aTPYJHEHUS IIPU OTBETE HA YTOU-
HSIOII[FE BOIPOCHI [0 pacCMaTpUBaeMOil TeMe; B LIEJIOM AEMOHCTPHUPYET OOLIYIO 3py/au-
IIUIO B TPEIMETHOM 00JIacTH.

Yooenemeopumenvno

OO0y4atomuiicss IMEeT 3HaHHUS TOJIFKO OCHOBHOTO MaTepHaia, HO He YCBOMII €T0 JeTajlei,
JIOITyCKaeT HETOYHOCTH, HEAOCTATOYHO MPaBIIIbHBIE (POPMYITHPOBKH, IUTOXO BIIAJEET CIIe-
[MaIbHOW TEPMUHOJIOTHEH, NOIYCKAeT CYIIECTBEHHbBIC OIIMOKH IPU OTBETE, HENOCTa-
TOYHO OPUEHTUPYETCS B MICTOUHHMKAX CIIEHUATN3UPOBAHHbBIX 3HAHUH.

Heyooenemeopumenvno

OOyuaronuiicst He 3HaeT 3HAUYMTEIbHON YacTH MPOrPaMMHOI0 MaTepuala, J0IyCKaeT Cy-
IIECTBEHHbIE OIMOKH, HApyLIEH!sI JJOTHYECKON T0CIIeI0BATEIbHOCTH B U3JI0KEHUH IIPO-
TPaMMHOIO MaTepuaa, He BIaJeeT CIEeLUaNbHON TEPMUHOJIOTUEHN, HE OPUEHTHPYETCS B
WCTOYHMKAX CIIEUAIU3UPOBAHHBIX 3HAHUH.

Her oTBera Ha nocTaBlIeHHBII Bonpoc.




OreHka, rmoTy4deHHas Ha dK3aMeHe, TepeBOAUTCS B 0amibl («5» - 20 6amoB, «4» - 15 6an-
70B, «3» - 10 6amnoB) U cymmupyercs ¢ 6amiaMu, HaOpaHHBIMU B XOJI€ TEKYIIETO KOHTPOJIS.

HUrorosas oueHka no CymmapHbie 6a/11bl Kpurepun oneHuBanus
AMCUHMILINHE (MOAYJII0) 10 JUCIHUIJINHE
BrimmorHeHBI Bce KOHTPOJIBHBIE TOYKU TEKYIIET0 KOHTPOJIS Ha
Omauuno 91-100 P yit p
BBICOKOM YpOBHE. DK3aMeH ClIaH
BrimonnHeHBI Bce KOHTPOJIBHBIE TOYKH TEKYIIEro KOHTPOJIS.
Xopowo 81-90 p yit p
OK3aMeH ciaH
KoHTpoIpHBIE TOUKH BHIITOTHEHHI B HETTOTHOM 00BeMe. DK3a-
Yooenemeopumenwvno 70- 80
MeEH CIaH
Heyoosnemesopumenvno 69 u MmeHee KoHTposibHBIE TOUKY HE BBITIOJHEHBI WM HE CIaH 9K3aMEH

5. 3agaHus IMArHOCTHYECKOIl pPadoThl AJsl OLEHKH Pe3yJabTATOB 00YyYeHHUS MO JUCIH-
IUIMHE B PAMKAX BHYTPEHHEH He3aBMCUMOM OLIeHKHM KayecTBa 00pa3oBaHus

DOC copepxUT 3a7aHusl AJIs1 OLICHUBAHUS 3HaHUN, YMEHUM U HaBBIKOB, IEMOHCTPUPYIO-
IIUX YpOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIIMH U MHIUKATOPOB UX JOCTHKEHMS B Ipoliecce
OCBOCHMS AUCLUIUIVHBI.

Kommekt 3aanuii pa3paboTad Takum 00pa3oM, YTOOBI OCYIIECTBUTH MTPOLEYPY OLIEHKU
KOMIIETEHIINH, (POPMHUPYEMOM TUCIUIUTMHON, y 00ydaromerocsi B MiCbMEHHON Gopme.

ConeprkaHne KOMIUIEKTA 3a/1aHUI BKIIIOYAET: mecmosble 3a0anusl.

KoMiuiekT 3a1aHuil IMArHOCTHYECKOI padoThI

CO,I[Cp)KaHI/Ie KOMILJICKCa SaHaHI/Iﬁ I10 BapuaHTaM:

Bapuanm 1

1.

ITo BbIOOpKE HaiiieHO cpeanee BbIOOpouHoe 0,35. YKakuTe HHTEPBAJIbHYIO OLIEHKY
CpPEAHEro reHepabHOM COBOKYITHOCTH.

1) [0;1] 2)[-1;2] 3) [0,3;0,4] 4) [0,25;0,48]

['maBHBIN 1 BCciOMOraTeNNbHbIE ONPENETUTENN CUCTEMbI paBHBI COOTBETCTBEHHO 5; 20);
25; -5. HaiiTu penieHne CUCTEMbI U3 TPEX YPAaBHEHHH C TPEMSI HEM3BECTHBIMH, HCITOJTh-
3ys meroa Kpamepa.

Unterpan [ x * cos(6x) dx

2) sBISETCS TaOJIUYHBIM

3) BBIYHCIIAETCS C MOMOIIBIO POPMYJITBI HHTETPUPOBAHHUS 110 YACTIM

4) BBIYKCIISIETCS C TIOMOIIBIO 3aMEHBI WIIM BHECCHUS 10T 3HAK TuddepeHimaia
BriOpate HeBepHOe yTBepkaeHHe. C MOMOIIBI0 ONPEeAEICHHOT0 MHTETpaia MOKHO
BBIYHCIIHTD:

1) momaak mIockoit Gurypsr;

2) o0beM Tena BpallleHHS;

3) ANMHY IUIOCKOW KPUBOW;

4) TpOM3BOAHYIO MOJBIHTErPATBLHON (QyHKINY.

Kakoe nmuddepennmanbHoe ypaBHEHHE COCTABICHO COTJIACHO YTBEPXKICHHUIO, YTO
CKOPOCTbh U3MEHEHHS BEJIMYMHBI TPONOPIIUOHATIFHA 3TOM BETUUYHHE.

1) y=ay 2)y'=ay’ 3)y=aly 4)y=ax

VYka3ath yacTHyI0 mpou3BoaHyio GyHkmuu f(X,y)=c0s(7X+y) mo mepeMeHHOM X

1) sin(7x+y)

2) cos(7x+y)*7

3) -sin(7x)*7

4) -sin(7x+y)*7



OTBETDI:
1 |2 314 |5 |6
3 |45-1 3|4 |1 |4

Bapuanm 2

7.

10.

11.

12.

ITo BEIOOpKE HalimeHo cpenHee BeIoopouHoe 0,25. YKaXuTe HHTEPBAIBHYIO OLICHKY
CPEIHET0 reHepabHON COBOKYITHOCTH.

1) [0;1] 2)[-1;2] 3) [0,3;0,4] 4) [0,15;0,35]

I'maBHBIN U BCIOMOTaTeIbHBIE ONPENEIUTENN CUCTEMbI PaBHBI COOTBETCTBEHHO 1; 2;
5; -5. HaiiTu perieHue CucTeMbl U3 TPEX YPaBHEHUH C TPEMsI HEU3BECTHBIMU, HC-

none3ys meron Kpamepa.
1
S dx
4tx
4) sBgeTCsS TaOIUYHBIM

Unrerpan [

5) BBIUHCISETCS C HOMOILBIO (POPMYIIBI HHTETPHUPOBAHUS 10 YACTIM

6) BBIUHMCISAETCS C OMOIIBIO 3aMEHBI HIIM BHECCHUS 110/ 3HaK nuddepeHnnana
BriOpate BepHOe yTBepkIeHe. HeonpeneneHHbIil HHTETrpal -3To:

5) COBOKYIHOCTB BCEX MEPBOOOPA3HBIX MOABIHTETPATIBHON QYHKIINH;

6) rmIoIIaAh KPUBOJIMHEHHOM TpareIuH;

7) TpOM3BOAHAS MOJIBIHTEIPATLHON QYHKIIHH;

8) mepBooOpa3Has MOABIHTErPAIbHON (QYHKIIUH.

Kakoe nud¢epennmanbHoe ypaBHEHHE COCTABIECHO COITIACHO YTBEPXKACHUIO, UTO
CKOpPOCTh U3MEHEHUS BEJIMUUHBI TPONOPIMOHATIbHA KBAPaTy ITON BEIMUHUHBI.
1)y'=ay 2)y=ay* 3)y'=aly 4)y'=ax

VYka3zarh 4acTHYO mpou3Boany dGynkuuu f(X,y)=sin(7x-5y) no nepemeHHoi Y
5) cos(7x-5y)

6) sin(by)*5

7) cos(7x-5y)*(-5)

8) sin(7x-5y)*7

OTBETLI:
1 |2 3|4 |5 1|6
4 |25-5 1|1 |2 |3

Bapuanm 3

1.

ITo BIOOpKE HalieHo cpeaHee BeiOOpouHOe 0,5. YKakuTe HHTEPBATBHYIO OIEHKY
CPEIHETO reHepalbHOM COBOKYITHOCTH.

1) [0;1] 2)[-1;3] 3) [0,3;0,4] 4) [0,35;0,85]

I'maBHBIN U BCIIOMOraTelbHbBIC OnpeaACIIMTCIIN CUCTCMbI PABHBI COOTBCTCTBCHHO 2, 2,
2; -4. HaliTh penieHne CUCTEMBbI U3 TPEX YPAaBHEHUN C TPEeMsSI HEM3BECTHBIMH, HC-
noae3ys meron Kpamepa.

dx
WNurerpan | —
pan [ —
1) sBisgercs TaOJIUYHBIM
2) BBIUKCIISAETCS C TOMOIIBI0 (POPMYJIBI HHTETPUPOBAHHUSI 10 YaCTIM
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3) BBIUKCIIAETCS C TOMOIIBIO 3aMEHBI MITH BHECEHUS MOJ1 3HaK AuddepeHimrana

3. BriOpats HeBepHOe yTBepXKaeHHE. [Ipon3BoaHast HyHKIMH -3TO:
1) TaHreHc yria HakJOHa KacaTeJIbHOM, POBEACHHOMN K rpaduKy (YHKIHH;
2) OTHOUICHWE pupalieHus YHKIUH K IPUPAIICHHIO apIyMEHTa,
3) CKOpOCTb U3MECHEHHS (QYHKIIUH;
4) mpenen OTHOIICHUS MPUPAIICHUs GYHKIMU K TPHPAIICHHUIO apryMEHTa, IIPH yCII0-
BUH, YTO NIPUPAIICHHE apIyMEHTa CTPEMUTCS K HYJIIO.

4. Kakoe nuddepeHnmanbHoe ypaBHEHHE COCTABICHO COTTIACHO YTBEPKICHHIO, YTO
CKOPOCTb M3MEHEHHS BEJIMYMHBI 00PaTHO MPOMOPIIMOHATBHA STON BEJIMYHHE.
1)y=ay 2)y=ay* 3)y=aly 4)y'=ax

5. Vkazare yactHyo npousBoanywo ¢ynkuuu f(X,y)=In(7x+y) no nepemennoii x
1) 7/(7xty)

2) TxXI(Tx+y)*7

3) In(7x)*7

4) 1(7x+y)

OTBETHI:
1 |2 314 |5 |6
1 (1152 (112 |3 |1

Bapuanm 4

1. Tlo BeIOOpKE HaiiieHO cpeaHee BeIOOpouHoe 0,65. YKakuTe MHTEPBAJIbHYIO OLIEHKY
CPEeIHEro TeHepalbHON COBOKYITHOCTH.

1) [0;1] 2)[-1;3] 3) [0,6;0,7] 4) [0,35;0,85]

2. TI'maBHBIN M BCIOMOTAaTEIbHBIE OMPEACTUTEIN CUCTEMBI paBHBI COOTBETCTBEHHO 5; 5;
5; -5. HaiiTu penieHue CUCTEMBI U3 TPEX YPABHEHUM C TPEMsI HEU3BECTHBIMU, HC-
noae3ys meron Kpamepa.

3. Wnrerpan [ x * sin(4x) dx
1) sBrseTcs TaOIUYHBIM
2) BBIYHCIAETCS C MOMOIIBIO (OPMYJITBI HHTETPUPOBAHHUS 110 YACTIM
3) BBIYHCIAETCS C TOMOIIBIO 3aMEHBI HJTM BHECEHUS O] 3HAK TuddepeHuaia

4. VYxaxuTte ypaBHEHUE, He sBIsitonIeecs M pepeHrnaibHbIM YpaBHEHUEM [IEPBOTO TO-
psika
1) y+2x=y;

2) dy+5xdx=0;
3) y=6x+y";
4) y+2=y/(2+x).

5. Kakoe nu¢depennumanpsnoe ypaBHEHHE COCTABIECHO COTTIACHO YTBEPKACHUIO, UTO
CKOpPOCTh M3MEHEHUS BEIMUMHBI 00paTHO MPONOPIMOHAIbHA KBAIpaTy 3TOW BENU-
YHHBI.
1)y'=ay 2)y=ay* 3)y'=aly’ 4)y'=ax

6. VYkasare yacTHyio npousBoauyto Gyuakimu f(X,y)=x*In(y) mo nepementoii y

1) ly
2) xly
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3) x*In(y)+x
4) In(y)+xly

OTBETDI:
1 |2 3|4 |5 |6
3 |[1;1-1 (2|3 |3 |2

Bapuanm 5

1.

ITo BeIOOpKE HaiieHO cpeanee BeiOOpouHoe 0,11. YKakure HHTEPBAJIBHYIO OLIEHKY
CpPEIIHETO I'eHEePaIbHOM COBOKYITHOCTH.

1) [0;0,22] 2)[-1;3] 3) [0,1,0,7] 4) [0,33;0,88]

['maBHBIN ¥ BCIIOMOTaTENbHBIE ONPEACITUTENN CUCTEMBI PaBHBI COOTBETCTBEHHO 4; 20;
4; -4. HaiiTu perieHre CUCTEMBI U3 TPEX yPaBHEHHH C TPEeMs HEM3BECTHBIMHU, HCIIONb-

3ys meton Kpamepa.
In(x)dx

X
1) sBusercs TaOIUYHBIM

Unrerpan [

2) BBIYHCISCTCS C MOMOIIBIO (POPMYJIbI HHTETPUPOBAHHUS 110 YACTAM

3) BBIYHUCIIACTCA C IIOMOIIBIO 3aMCHBI UJIM BHECCHUA 110/ 3HAK I[I/I(i)(i)epeHL[I/Iaﬂa
Ykaxure YpaBHCHUEC, ABJISAIOLICCCH I[I/Iq)(i)epeHL[I/IaHLHLIM YpaBHCHHUEM BTOPOI'0O IIO-
psiiKa

1) y+2x=y

2) dy+5xdx=0;

3) y=6x+y’;

4) y+2=y/(2+x).

Kakoe muddepenimansHoe ypaBHEHHE COCTABICHO COTJIACHO YTBEPXKICHHUIO, YTO
CKOPOCTb U3MCHCHUA BCIIMYHNHEBI ITPOIMOPHHUOHAIIbBHA KY6y 3TON BEJINYHUHEIL.
1)y'=ay 2)y=ay* 3)y'=aly’ 4)y=ay®

VKka3ath 4aCTHYI0 Mpou3BoaAHY0 GyHKuuH f(X,y)=X*C0S(7y) mo nepeMeHHOMN X
1) sin(7y)

2) x*sin(7y)*7

3) cos(7y)

4) sin(7y)+x*7

OTBETDI:
1 |2 3|4 |5 1|6
1 |5%4-1 (3|3 |4 |3

12



