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1. Kpurtepuu u cpecTBa OlleHMBAHUS KOMIIETEHIIUI U MHAUKATOPOB UX JI0CTUKeHUsI, fOPMUPYeMbIX TUCHHUILINHON (MO1YJIEM)

Koa u Hanme-
HOBaHHE KOM-
NeTeHI NN

Koa u HauMeHOBaHUE MH/IM-
KaTopa(oB) 10CTHKEHUSA
KOMIIEeTEeHIMH

Pe3yabTaThl 00y4eHUs M0 JUCHUILVIUHE (MOIYJIIO)

3namep

Ymems

Braaoemw

OneHovyHkIe
CpeaCTBA TEKY-
1ero KOHTPOJIst

OneHo4yHbIe
cpeacTBa MpPoO-
MeKYTOYHOMI

aTTecTaluuu

OIIK-1 Criocoben
H3y4YaTh, aHATU3HU-
pOBaTh, HCIOJB30-
BaTh OMOJIOTHYE-
CKHE OOBEKTHI U
MPOIIECChI, OCHO-
BBIBAsICh HA 3aKO-
HaX U 3aKOHOMEp-
HOCTAX MaTCMaTHu-
4yeckux, puzuue-
CKHX, XUMHYECKHX
H OMOJIOTHYECKUX
HAayK U UX B3aUMO-
CBSI3SIX

Ulomnx1 Ucnons3yeT ecTecTBEHHO-
HayJYHBIC 3aKOHBI IIPH PEHICHUN 3a-
Jad

U20px1 Hcmomsszyer QyHmaMeH-
TalbHBIC PA3JClbl ECTECTBEHHBIX
HAyK JJIs aHaJn3a MPOIECCOB, MpO-
HUCXOMAIIMX TpH TepepaboTke Mu-
LEBOTrO CHIPbsl U XPAHEHUU IPOLYK-
TOB IIUTAaHUA
N30mk1 CriocobeH mpuMEeHsTh Me-
TOABl MCCIEIOBAHUN ECTECTBEHHBIX
HayK IJIS pelIeHus 3a1a4 B 00JIacTH
obecrieucHus TEXHOJIOTHIECKOTO
mporiecca MPOU3BOICTBA MPOIYKTOB
TTUTAHUS

OCHOBHBIC MaT€MaTH4C-
CKHE IIOHATHA U MCTOBI,

UCIIONB30BaTh Ma-
TEeMaTHYECKHE MOHS-
THUS ¥ METOABI TIPH
pemreHnn mpodeccu-
OHAJIBHBIX 3aJ1a4,

METOJaMH MaTeMa-
THYECKUX UCCIENO-
BaHUIA 151 cOopa,
00paboTKK U aHATH3a
nHdopmanuu npu
peuienun npodeccu-
OHAJIBHBIX 3a1a4

—  KOMIIJIEKT 3a-
IAHUH O BBIIOJI-
HEeHHA Jabopatop-
HBIX paboT;

—  TEcTOBBIE 33j1a-
HUS;

THUIIOBBIE 3aaHUsI

10 BapHaHTaM JUIs
BBITIOJTHEHHS KOH-
TPOJILHOH PabOTHI

DK3aMeHAIMOHHBIC
OMJIETEH;
PE3yJIbTATHI TEKY-
LIEr0 KOHTPOJIS




2. OueHka ypoBHs ¢()OPMHPOBAHHOCTH KOMIIETEHIUI (MHAUKATOPOB UX HOCTHKEHHS)

IToxa3aTesin oneHUBA-
HHSI KOMTIETEeHUHi (MH-
JMKATOPOB HUX J10CTHKe-

HUs)

IlIkaja 1 KPpUTEPUH OLEHKH YPOBHSI c)OPMHPOBAHHOCTH KOMIETEeHIN (MHINKATO

0B UX IIOCTI/I)KCHPISI)

Hwu:xe moporosoro
(«neyoosremeopumenvhoy)

IHoporosbrii
(«yoosenemeopumenvroy)

IIponBuHyTHII
(«xopowior)

Broicokmii
(«omnuunoy)

ITonHoTa 3HAHMI

VYpoBeHb 3HAHWH HWKE MUHH-
MaJIbHBIX TPEOOBaHHH.
Nmenn mecto rpyObIe OMIIOKH.

MuHuManbHO JONYCTUMBIA YpO-
BEHb 3HAHUU.
JormymieHsl He TpyObIe OMMOKH.

YpoBeHb 3HaHUIA B 00BEME, COOTBET-
CTBYIOIIEM POrPaMME MOrOTOBKH.
JlomyIieHbl HEKOTOPBIE IOTPEITHO-
CTH.

YpoBeHb 3HaHUH B 00BEME, COOTBETCTBY-
IOLLEM TIPOrpaMMe MOATOTOBKH.

Hannuune ymeHuit

[Ipy BEIONHEHUH CTaHIAPTHBIX
3alaHuil He MPOJEMOHCTPUPO-
BaHBI OCHOBHBIC YMEHHUSL.

Nmenn mecto rpyObIe OMIHOKH.

[TponeMoHCTPHPOBaHBI OCHOBHEIC
YMEHHSL.

BEINONTHEHB! TUIIOBBIE 3aJaHUS C
HE TPYOBIMH OIIHOKAMHU.
BeImonHeHs! Bee 3ajaHus, HO HE B
MOJHOM 00beMe (OTCYTCTBYIOT
TMIOSICHEH s, HETIOJIHBIE BBIBOJIBI)

[IponeMoHCcTpUpPOBAHEI
HBIC YMEHUSL.
BrImosHEHB! BCe OCHOBHBIC 3a/IaHMS
C HEKOTOPBHIMH  IOTPEUIHOCTSIMH.
BrimonHeHB! Bce 3amaHuS B MOJHOM
00bEéMe, HO HEKOTOphIe C HeJoueTa-
MMU.

BCC€ OCHOB-

IIpogeMoHCTpHUPOBAaHBI BCE  OCHOBHEBIC
YMCHHSL.
BrImmonHEHBI BC€ OCHOBHBIE M JOIIOJIHU-
TeNbHBIC 3aJaHns 0e3 OMHOOK U IOTPet-
HOCTEH.
3aJaHus BBIMOJHEHLI B IIOJHOM OOBEME

0e3 HEeJOUYECTOB.

Hanuyne HAaBBIKOB
(Bi1aJeHME ONMBITOM)

IIpu BBINOTHEHUHN CTaHAAPTHBIX
3alaHuil He IPOJEMOHCTPUPO-
BaHBI 0a30BbIe HaBBIKH.

Wmenu MecTo rpyObie OMINOKH.

HNmeeTcss MHUHUMAIBHBIA HAO0D
HaBBIKOB JUIsl BBINIOJIHEHUS CTaH-
JapTHBIX 3aJaHUI C HEKOTOPBIMU
HEJI0YeTaMHU.

[IpoaeMOHCTPUPOBAHBI 0a30BbIC
HABBIKU TPH BBIMOJHEHUH CTaHIAPT-
HBIX 33JJaHUI ¢ HEKOTOPBIMU HeI0Ye-
TaMH.

[IpoieMOHCTPUPOBAaHBl BCE  OCHOBHBIC
YHaBBIKH.

BI)IHOJ'IHCHBI BC€ OCHOBHBIC U OOIIOJIHU-
TENbHBIC 3aJaHus 0e3 OIMOOK U MOTpPel-
HOCTEH.

IIpomeMoHCTpHUPOBaH TBOPUECKUH TOIXO

K pCHICHUIO HCCTAHAAPTHBIX 3a4a4.

Xapakrepucruka chop-
MHMPOBAHHOCTH KOMIIe-
TeHIUH

KOMHCTCH]_II/II/I q)aKTI/I‘IGCKI/I HC

c(hopMHUpPOBAHEI.
HNmeromuxcst 3HaHUM, yMEHMH,
HaBBIKOB  HEJIOCTATOYHO IS

pemeHust MpakTHYecKux (Ipo-
(heccroHaTbHBIX) 3a/1a4.

nJim

3ayeTHOE KOJIMYECTBO OaisioB
He HaOpaHO COTJIACHO YCTaHOB-
JICHHOMY JIMaIa3oHy

ChopMuUpOBaHHOCTE ~ KOMITETCH-
O COOTBETCTBYET MHUHHMAJh-
HBIM TPEOOBaHHSM.

Wmeromuxcst 3HaHUN, yMEHUH,
HABBIKOB B IICJIOM JIOCTATOYHO
JIIA peuIcHuA MPaKTUICCKUX
(mpodeccroHanbHBIX) 33134

NI

HabpaHo 3adeTHOE KOJHUYECTBO
0aJuIOB COTJIACHO YCTaHOBJIEHHO-
My THAINa30Hy

ChopMupoBaHHOCTH KOMITCTCHITUA B
LIEJIOM COOTBETCTBYET TPEOOBAHUSM.
Nmeromuxcs 3HAHUH, YMEHHUI,
HaBBIKOB JIOCTATOYHO ISl PEIICHHUS
CTaHJAPTHBIX  MPO(ECCHOHATIBHBIX
3ajad.

NI

Habpano 3aueTHOe KOIMYECTBO Oail-
JIOB COTJIACHO YCTAHOBJICHHOMY JHa-
Ha30Hy

ChopMUpOBaHHOCTE KOMIIETEHIIMN TIOJ-
HOCTBIO COOTBETCTBYET TPEOOBAHUSM.
Nmeromuxcs 3HaHUH, YMEHUH, HABBIKOB B
MOJTHOH Mepe IOCTaTOYHO U PELICHUS
CJIOKHBIX, B TOM YHKCJIC HECTaHIAPTHBIX,
podecCHOHAIBHBIX 3a7a4.

NI

Habpano 3aueTHOe KONMHMYECTBO OayJIOB
COTJIACHO YCTaHOBJICHHOMY JHAMa3oHy




3. Kpurtepuu u mkajna oneHUBaHUs 3aJaHUIH TeKyIEro KOHTPOJIsi

3.1 Kpurepuu ¥ mKaia OleHUBAHNUS IPAKTUIECKUX padoT

[Tepeuens mpakTUYECKUX padOT, OMHCAHHME TOPSAKA BBIMOTHEHHS U 3alUTHI PaOOTHI,
TpeOoBaHUS K pe3yiabTaTaM pabOThl, CTPYKTYpPE U COJIEP’KaHUIO OTYETa U T.I. MPEACTaBICHBI B
METOJMYECKUX MaTepuajax Mo OCBOCHUIO JUCHUIUIMHBI U B 3JIEKTpOHHOM Kypce B DUOC MAY.

Onenka/0amnbl

KpuTtepuu onenuBanus

Omauuno

3amaHue BHIIOHEHO MOTHOCTHIO M MPaBMIIbHO. OTUET 1O MPaKTHIEeCKoi paboTe moaro-
TOBJICH KQUeCTBEHHO B COOTBETCTBHH C TpeOoBaHUAMH. [10JIHOTA OTBETOB Ha BOIPOCHI
IperoJaBaTes Py 3aluTe paboThL.

Xopowo

3agaHue BBIIIOJIIHEHO TIOJIHOCTHIO, HO HET JOCTATOYHOTO 0OOCHOBAHHS WIJIM NP BEPHOM
pELICHUH JIOMyIIeHa HEe3HAYUTENbHasl OMMOKa, HE BIMSIONIAs Ha MPAaBHIBHYIO IIOCIE-
JIOBaTENBHOCTh paccyxkaeHui. Bee TpeboBaHMsA, mpenbsBisieMble K paboTe, BBINOIHE-
HBI.

Yooenemeopumenwvno

3amaHus BBINOJIHEHB! YAaCTUYHO C OIIMOKaMH. [[eMOHCTPHpYET CpelHHH ypOBEHb BHI-
TIOJTHEHUS 3aJaHUS Ha JTaOOPaTOpHYIO paboTy. BonbmMHCTBO TpeOoBaHUM, IPEIBIBIIS-
CMBIX K 3aJaHHIO, BBIIIOJIHCHBI.

Heyooenemeopumenvno

3ajaHue BBIMOJHEHO CO 3HAYUTEIBHBIM KOJIUYECTBOM OINMHOOK HAa HU3KOM YPOBHE.
MHorue TpeOoBaHusl, PEIbSIBISIEMbIC K 33JAHUIO, HE BHITOIHEHBI.

5 8)0%!

3agaHue He BBIMOJIHEHO.

3.2 DopMBI TEKYIIETO KOHTPOJS YCIEBAEMOCTH

KDI/ITGDI/II/I M IIKaJ1a OICHUBAHUA TCCTUPOBAHUA

HepequL TCCTOBLIX BOIIPOCOB U 3aI[aHI/II71, OIMMMCAHUC TTPOUCAYPbl TCCTUPOBAHUA IIPEC-
CTaBJICHbBI B MCTOAMYCCKUX MAaTCpHajIax MO0 OCBOCHHUIO JUCHUIIJIMHBI U B 3JICKTPOHHOM KYpPCE B

OHNOC MAY.

B ®OC BxitoueH TUIIOBOM BapUaHT TECTOBOI'O 3ajaHUSL:

Bapuanm 2

1. Tlo BeIOOpKE HaiiieHO cpeanee BoIOOpouyHoe 0,25. YKaxuTe HHTEPBAJIbHYIO OLIEHKY
CPEIHETO IFeHEPAIbHON COBOKYITHOCTH.
1) [0;1] 2)[-1;2] 3) [0,3;0,4] 4) [0,15;0,35]

2. I'maBHBIN M BciOMoOraTejabHbIE ONPEAETUTENN CUCTEMbl paBHbI COOTBETCTBEHHO 1; 2;

5; -5. HaiiTu pemienure cucTeMbl U3 TpEX YPaBHEHHUM C TPEeMs HEU3BECTHBIMM, HC-

none3ys metoa Kpamepa.

3. Wurerpan |

1
+x2

dx

1) sBuseTcs TaOIUYHBIM

2) BBIYHUCISACTCS C TIOMOIIBIO (OPMYIIBI HHTETPHUPOBAHUS 10 YACTSIM

3) BBIUHCISETCS C IOMOIIBIO 3aMEHBI MM BHECEHUS 10 3HaK quddepeniana
4. BoiOpaTh BepHOE yTBepxkaeHue. HeornpeneneHHblii HHTErpai -3T0:

1) COBOKYIHOCTB BCEX MEPBOOOPA3HBIX MOIBIHTETPATEHON (QYHKIINY;

2) TUIOIIa b KPUBOJIMHEHHOW TpareIH;

3) TpoM3BOAHAS MOIBIHTEPATLHON (YHKIIHH;
4) mnepBOOOpa3Has MOABIHTETPATBHON QYHKITUH.
5. Kakoe nuddepeHnmanpHOe ypaBHEHHUE COCTABICHO COTIIACHO YTBEPKIACHHUIO, UTO

CKOPOCTb U3MCHCHUSA BCIIMYHUHELI ITPOIMMOPLHHUOHAIIBHA KBAJIpaTy 9TON BEIUYHHEI.

1)y=ay 2)y=ay’ 3)y=aly 4)y=ax
6. VYkazarp yacTHyto npousBoaHyt0 ¢pyHkimu f(X,y)=sin(7x-5y) no nepemeHHoit y




1) cos(7x-5y)

2) sin(5y)*5

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

OTBETHLI:
1 |2 3/4 1|5 1|6
4 (255 (1|1 |2 |3

Ouenka/6anibl Kpurepum ouenkn
Omauuno 90-100 % mpaBUIBHBIX OTBETOB
Xopowio 70-89 % npaBUIBHBIX OTBETOB
Yooenemeopumenvno 50-69 % npaBUILHBIX OTBETOB
Heyooenemeopumenvno 49% ¥ MeHblIIe IPaBUIbHBIX OTBETOB

Kpurepun n mikaia orieHuBaHus KOHTPOJIBHOM PabOTHI

[lepeueHb KOHTPOJIBHBIX 3aJJaHUM, PEKOMEHAALMH 110 BBIIOJIHEHHUIO IIPEJICTABIECHBI B Me-
TOJAUYECKUX MaTepHaliax 1o OCBOSHUIO AUCIUILTUHBI U B 3JIeKTpoHHOM Kypce B OOC MAY.
B ®OC BxitoueH TUIIOBOM BapUaHT KOHTPOJIBHOTO 3aaHMsL.
B ®OC BxiroueH TUNIOBOM BapHaHT 33aJJaHUIl KOHTPOJIBHOM paboTh Ne2.
3agaua 1. Jlana dyskuums z = cos’(2x — Y). TpeGyercs: 1) HaliTH 4acTHBIC IIPOM3BOJHBIC
0z oz

& u oy’ 2) HaiiTk nonHbl auddepenuuan dz; 3) mokasarb, YTO I JAHHOW (DYHKIIUH

0%z 0%z
CIIpaBCJINBO PaBCHCTBO: axay - 8yax .

3agauya 2. [loBepxHOCTh ¢ 3a/aHa ypaBHEHHEM Z = y + Xy — 5x°. COCTaBHTH YpaBHEHHS
X

KacaTeJIbHON TUTOCKOCTH M HOPMAaJlM K TOBEPXHOCTH o B To4Yke Moy(Xo, Yo, Zo), IpUHAIEKAIIICH
el, ecmu Xo = —1, Yo = 2.
3agaua 3. Jlano muiockoe ckamspHoe mone U = X -2y, touka Moy(1l,—1) u BekTOp

s=21—]. Tpebyercs: 1) HaliTH ypaBHEHUS JIUHUM YPOBHS MOJs; 2) HAMTHU rpalueHT MO B

oU ~

TOYKEC Mo " NMMPOU3BOJIHVYIO B TOYKC Mo I10 HAIIPaBJICHUIO BCKTOpaA S 3 IIOCTPOUTH B CHU-
0S ’

CTEMEC KOOpAUHAT XOy 4-5 nuHMH YPOBHA, B TOM YHUCJIC JIMHUIO YPOBH:, IMPOXOAALIYHO YUCPE3

TouKy Mo, m306pasuts Bekrop radU(My) na strom ueprexe.

3anaua 4. Vcnosb3ys 1BOMHOIN MHTErpaj, BBIYUCIUTh CTATUYECKUH MOMEHT OTHOCUTEIb-
HO ocu OX TOHKOHW OAHOPOJHOM TIACTUHKH, UMeromiei popmy obmactu D, orpanuueHHOl 3a-

2
nanneivu Emamn: XY =4, 2X=Y%, Y =3 [locrpouts deprex 0oGNACTH MHTErpPHPOBA-

Hu4. YKa3aHue: CYuTaTh IUIOTHOCTH BemiecTBa (X: y) =1 .

3agaya S. Vcnonb3ys TpoilHOW MHTErpan B LMIMHAPUYECKON CHCTEME KOOpPAMHAT, BBI-
YHCIUTh MacCy KPyroBOTO IHJIMH]IPA, HUKHEE OCHOBAaHUE KOTOPOTO JIGKHT B TuiockocTu XOY, a



0Ch CUMMETPHH CoBIaaeT ¢ ochbio Oz, eciu 3a1aHbl paauyc ocHoBanus R = 0,5, BBICOTA IIMIKMH-
2 4 o
apa H =2 u ¢pynkuus muotnoctn ¥ =4p° +6p0" +1, rae p— nonsapusiil paguyc TOUKH.

3agaua 6. Jlano muddepenrmansroe ypasHenne 1-ro mopsiaka: CtgX -y +y=0 u

V4
Touka M 3’ 1|. Onpenemuts THN MUQPepeHnran-HOro ypasHenus. Haiitu ofiee pelieHue

muQepeHIaIbHOr0 YpaBHEHHS, YpaBHEHHE HHTETPAIbHON KPUBOH, IPOXOAAIICH Yepe3 TOUKY
M W ypaBHEHUs elle 4-X UHTErpajIbHbIX KPUBBIX (JIF0ObIX). [TocTpouTh BCe 3TH KpUBBIE B CUCTE-
M€ KOOpJIMHAT.

3agaua 7.
y" + 3y' —4y = e~ (cos 3x + 8sin 3X) . Onpenenurs i AUbHEPEHIHUAILHOTO ypaBHEHHUS

Hano nuddepeHnnaibHOe ypaBHEHUE 2-ro MOpsIKa:

U HaiiTu ero oOliee pelieHre, UCIoIb3ysk METO1 HeonpeAeIeHHBIX KO3 (UIIUEHTOB.

3agaua 8. /lana cucrema nuHEWHBIX AU(QEepeHINANBHBIX YpaBHEHHN

X'=—
y'=—-4x-2y

1-ro mopsiaka

4X—6 o
y HaI/ITI/I 06mee pemeHHe METOAOM ITOBBIILICHUSA nop;mKa.

Komnerennus OITK-2

YpoBeHb chOPMUPOBAHHOCTH 3Tara KOMIETEHIIUN

Kpurepuu onienuBanus

3HaHul Ymenun HagbikoB

Cdopmuposanusie | ChopmupoBanHoe | YcnemmHoe W cu- | KoHTponmpHas paboTa BBIMOIHEA
CUCTEeMAaTUYECKUE | yMEHHE CTEeMaTUYECKOe HAa TIONHOCTBIO, 0e3 OImHUOOK
3HAHUS MIPUMEHEHHE (BO3MOXXHA OJIHA HETOYHOCTb,
HAaBBIKOB OMKCKa, HE SBIAIOIIASACSA CIIE]I
CTBUEM HETIOHUMAaHHUS MaTepHa-
na). PaGora cmana B ycTaHOBA

JICHHBIN CPOK.
CdopmupoBannsie, | B nenom ycnem- | B memom ycnem- | KontponbsHas pabota BbINOIHE-

HO COZAEp)KalllMe OT- Hble, HO COJAEp- | HOE, HO COJEpiKa- | Ha MOJTHOCTBIO, JTOMYIICHA OJHA
JieNbHbIe  MPOOEeNb JKalue OTAENbHbIE | llee  OTAeNbHbIE | HerpyOast omMOKa WK JBa-TpH
3HAHUA po0OeIIbI npoOenbl  IpHUMe- | HeJoueTa, HE BIUSIOUMX Ha
HEHUE HaBBIKOB IIPaBWIBHYIO  TIOCJIEI0BATENb-
HOCTb PacCyKJICHUN.
O6ume, ©HO He B nemom ycmem- | B nenom ycnem- | B koHTponsHON pabote momy-
CTPYKTYpUPOBAaHHbIE| HO, HO HE CHUCTe- | HOE, HO HE CHCTe- | IIeHO Oojee OaHOM rpy0Ooii
3HAHUSA MaTMYEeCKH  OCY- | MATUYECKOe IMpH- | OIIMOKU MM Oojee ABYX-Tpex
IIECTBIISIEMbIE MEHEHHUE HaBBIKOB | HEJl0oUeTa, HO OOydwarouuiics
YMEHHUS BJajeeT 00sA3aTeNbHBIMU yMe-
HUSIMHU T10 TPOBEPSIEMON TEME.
@®parmeHTapHbIE YactnyHo ocBOEeH-| PparmMeHTapHOE KontponbHas paboTa He BBINOJI
3HAHUA HOE YyMEHHUE MIpUMEHEHNE HEHa.
HAaBbIKOB

[IIxana orleHUBaHUS KOHTPOJIBLHON paOOTHI.

Ornenka (6amibn)

Kpurepun onienkun

«omauunoy (40)

MaTepHaa).

PabGora BEImONHEHA IIOJIHOCTBIO, 0e3 ommubok (BO3M0)KH3 OJHa
HETOYHOCTbH, OIIMCKA, HE ABJIAIOIIAsACA CICACTBHECM HECIIOHHUMAaHUA




«xopowo» (35)

PaboTa BBINIOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIaroB BBIIOJ-
HEHMsI HEJOCTAaTOYHBI, JOMYIIEHAa OJHAa HerpyOas ommuOka Win
JBa-TPU HEN04YETa, HE BIMAIOIIMX HAa IPABWIBHYIO IOCIEIOBA-
TEJILHOCTb PACCYXKACHUM.

«y0081eMBOPUMENLHOY

(30)

B pabote momymeno Gosee ogHOW TpyOoi ommOKku uimm Ooree
JBYX-TpeX Helo4era, HO OOyJaroluiicsl BIIaJeeT 00s3aTebHBIMU
YMEHUSMH 110 ITPOBEPSIEMON TEME.

«HEYO081EeMEOPUMENLHON
(menee 30)

PaboTa He BBHIITOJIHEHA.

4.

TOM.

KpnTeplm U IIKaJIa OHCHUBAaHUSA PE3yJIbTaToOB Oﬁy‘leHI/lﬂ MO0 JTUCHUIIJIMHE TIPHA IMPO-
BCACHUH MPOMEKYTOUHOM aTTecTalln

4.1 KpuTepum M 1IKAJ1a OLlEHUBAHUSA Pe3yJIbTATOB OCBOEHUSI AU CHMILIMHBI C 3a4e-

Ecnu oOyuaromuiicst Habpas 3a4€THOE KOJIMYECTBO OAJJIOB COIVIACHO YCTaHOBJIECHHOMY

Auana3ony 1o AMCHUILIMHE, TO OH CHUTACTCA aTTCCTOBAHHBIM.

Chopmuposannocmo
KoMnemeHyuu Oyenka bauer Kpurepuu oniennBanus
OIIK-2
ot 60 10 80 | HaOpano 3ayeTHOE KOJHUYECTBO OAJJIOB
Cohopmuposarwi 3aumeno
OasIoB COTJIACHO YCTAHOBJIGHHOMY JMAINa30Hy
60 3ayeTHOE KOJMYECTBO COTJIACHO YCTa-
He cgpopmuposanvl He 3aumeno Mg Hee HOBJICHHOMY JHama3oHy OauioB He
AJLIoB HaOpaHo

4.2 KpI/ITepI/II/I U IIKaJIa OOCHUBAHUSA PE3YJIbTATOB OCBOCHUS JUCHUIIIIMHBI C 5K3aMCHOM
Z[J'ISI AUCHUIUIMH, 3aKAaHYUBAKOIIHUXCSA 5K3aMCHOM, pPE3yJbTaT HpOMe)ICYTO‘IHOﬁ aTTeCTa-

oK CKIaAbIBACTCA U3 6aJ'IJ'IOB, Ha6paHHI>IX B X0ZI€ TCKYLICTO KOHTPOJIA U IIPpU IMTPOBECACHUU 5K3a-

MCHa:

B ®OC BkiIr04YECH CIHUCOK BOIIPOCOB K 3K3aMCHY U TUIIOBOM BAPHUAHT 5K3aMCHAITUOHHOT'O

ouiera:

Bonpoce! k 3x3aMeHy no aucuunianie «Maremaruka»

Buast matpui. CrnoxxeHue, BHIYUTaHUE, YMHOKEHUE MATPHIIL.
Onpenenurens. CBoiicTBa onpeaenurteneii. Berancienue onpeaenureneii BTOPOro v Tpe-
THETO MOPSIKOB.

Pemenue cucreM TMHENHBIX ypaBHEHUI MeTo1oM Kpamepa.
DyYHKIUS HECKOJIBKUX MepeMeHHbIX. O0JacTh Onpe/ieIeHusI.
[Tpenen GpyHKIMM HECKONBKUX MTEPEMEHHBIX.

YacTHble TPOU3BOIHBIE.

[TpousBoaHast GyHKIMH, 3aJaHHOIU HESBHO.

YpaBHEHHUS KacaTeIbHON MIIOCKOCTH U HOPMAJIA K TOBEPXHOCTH.
DKcTpeMyMbl GYHKITUH IBYX MTEPEMEHHBIX.

. [Ipon3BOHBIE BEICIIUX TOPSIAKOB.

. Cxanspnoe none. Jlunuu ypoBHusa. ['paguent. [IponsBogHas mo HanpaBieHUIO.
. JIBOMHOI HHTErpall.

. [IpuioxeHust ABOMHOTO MHTETpaa.

. [IpumMeHeHne NoJApHBIX KOOPAUHAT IPU BBIYUCIEHUH IBOMHOIO UHTETpaa.

. TpoliHOM uHTETpAa.




16. AnreGpanyeckas hopMa KOMITJIEKCHOTO YUCIIA.

17. TpuronomeTpuyeckas 1 rMmokazaTenbHas (hopMa KOMIUIEKCHOTO YHCIIa.

18. Iuddepenumanbupie ypaBHeHUs IEpBOTo nopsiaka. O01ee n 4acTHOE pemieHus . 3aiaqa
Komm.

19. Inddepernmansabie ypaBHEHUS MIEPBOTO MOPSIKA C Pa3ICISIONIIMICS TIEPEMEHHBIMHU.

20. JIuneiinsle nugdepeHnanbHble YpaBHEHUS IIEPBOro nopsiaka. YpaBHeHue bepHyiiu.

21. JIuneiinble oqHOpOAHBIE AU(epeHIMaTbHbIC YPaBHEHHS BTOPOTO MOPSIKA.

22. JIuHeliHble HEOAHOPOIHBIE MU dhepeHInaIbHbIe YpaBHEHU BTOPOIo Hopsiika. MeTton
BapUaIiy MPOU3BOJIbHBIX MIOCTOSHHBIX.

23. JIuHeliHble OAHOPOAHBIE U(PepeHIranbHbIe ypaBHEHHsI BTOPOro MopsiKa ¢ IpaBoi ya-
CTBIO CTAH/IAPTHOTO BHJIA.

24. Pemenue cucteM quddepeHaabHbIX YpaBHEHUH METOI0M MOBBILIEHUS OPSIIKA.

=

MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUHMCKOUN ®EJIEPALTAN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE
YYPEX/IEHME BBICIIEI'O OBPA3OBAHUA
«MYPMAHCKHUMN APKTUYECKNU YHUBEPCUTET»
EcTecTBeHHO-TEXHOIOTUYECKHI HHCTUTYT
Kadenpa undpoBbix TeXHOIOTUNA, MATEMAaTUKH U SKOHOMHKH
Hanpasnenue noarorosku: 19.03.01 buorexHomorus
JIK3aMEHALMOHHBIN Omier Ne_
o JUCHUIIJIIMHC «MaTeMaTI/IKa», 2 CEMECTD
TeopeTnyeckasi 4acTh
IIpunoxxenus IBOMHOTO UHTErpasa.
Tpuronomerpuyeckas hopMa KOMIUIEKCHOTO YHCTIA.
IIpakTHyeckas 4acTb
Jlana pyHKums Z = c0s%(2X — Y). HaiiTi yacTHbIe IPOM3BOIHBIE IEPBOTO MOPSAKA.

Pemuts nuddepennmansHoe ypaBHeHNE ctgx-y'+y=0
3X, +4X, +2X, =8,
2%, —3X, =1,

X, +5X, + X, =0.

Pemmnte cucremy metonom Kpamepa

buner paccMoTpeH M yTBep)KJIeH Ha 3acelaHiM Kadeapbl «  » 20 T

3ag. kadenpoit LI TM u D / /

Ouemca KpnTepml OICHKMU O0TBETA HA JK3aMCHC

Obyuarommiicss TIIy00KO M NMPOYHO YCBOWIJI IPOTPAMMHBIA MaTepual, UCUEPIBIBAIOIIE,
MOCIIEJOBATENBHO, Y€TKO M JIOTHYECKH CTPOIHO €ro W3JIaraet, yMeeT TeCHO YBS3BIBaTbh
TEOPHIO C IPAKTHKOM, He 3aTPyAHSIETCA C OTBETOM IPH BHIOM3MEHEHHH Bompoca. Bia-
JIeeT CIICLHAIbHOW TEPMHHOJIOTHEH, JEMOHCTPUPYET OOIIYI0 SPYAULHUIO B PEIMETHON
00IIacTH, UCIOJIB3YET NPH OTBETE CCHUIKH Ha MaTepual CHeHHaIn3UPOBaHHBIX HCTOYHH-
KOB, B TOM 4Huciie Ha IHTepHeT-pecypehl.

Omauuno

OOyuaronumiicsi TBEpIO 3HACT MAaTEPHAN, TPaAMOTHO U IO CYIIECTBY U3JaraeT ero, He JI0-
ITyCKasl CYIIECTBCHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BIAJICET CIICIIUAIBHON TepPMU-
Xopowio HOJIOTHEH Ha JOCTAaTOYHOM YPOBHE; MOIYT BO3HUKHYTh 3aTPyIHEHUS IIpU OTBETE Ha
YTOYHSIIOILIME BOMPOCHI MO PAcCCMaTPUBAEMON TEME; B IEJIOM JIEMOHCTPUPYET OOIIYIO
SPYIUIMIO B IPEMETHON 001acTH.

Yooenemeopumenwvno

OOyuarommiicss IMeeT 3HaHUS TOJIBKO OCHOBHOTO MaTepualia, HO He yCBOMII €T0 JeTajeH,
JOITYCKA€T HETOYHOCTHU, HEIOCTATOYHO ITPABUIILHBIC (bOpMyJ'II/IpOBKI/I, IUIOXO BJIAACCT
CHEIHAIBHOW TEPMHUHOJIOTHEH, JOMyCKaeT CYIIECTBEHHBIE OMMOKHM IpH OTBETE, HEelo-
CTAaTOYHO OPHUCHTHUPYCTCA B UCTOUYHUKAX CHICITUAJIM3UPOBAHHBIX 3HAHUM.

Heyooenemeopumenvno | Obydaromuiicss He 3HA€T 3HAYMTEIHHOM YaCTH NMPOTPAaMMHOTO MaTepHaja, IOIyCKaeT
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CYIIECTBEHHbIE OIIMOKHM, HapyLICHUS JIOTHYECKOH IOCIEAO0BATEILHOCTH B W3JI0KECHHU
MIPOTPaMMHOTO MaTe€pHalia, HE BIAAEET CICIHAIbHON TEPMUHOJIOTHEH, HE OPHEHTHPYCT-
Csl B UICTOYHUKAX CIICIUAIN3NPOBAHHBIX 3HAHUH.

Her oTBeTa Ha MOCTaBIEHHBIN BOIIPOC.

Onenka, moyiydeHHasi Ha 3K3aMeHe, NepeBoauTcs B Oamibl («5» - 20 6amos, «4» - 15
6aiuoB, «3» - 10 6amioB) u cymMmmMupyeTcs ¢ OaysiaMy, HAOPaHHBIMH B XOJI€ TEKYIIIETO KOHTPOJIS.

Hrorosas oueHka no | CymMmapHbie 0aibl Kpurepuu oueHuBaHus
JUCIHHUIIUHE (MOTYJTIO) MO AUCHMUILIHHE
BbInosiHeHBl BCE KOHTPOJIBHBIE TOYKH TEKYIIEr0 KOHTPOJIS
Omauuno 91-100 P y P
Ha BBICOKOM YpPOBHE. DK3aMEH C/IaH
BpInosiHeHBI BCe KOHTPOJIBHBIE TOYKH TEKYIIETO KOHTPOJISL.
Xopowio 81-90 P Y P
DK3aMeH CllaH
KoHTpOJIbHbIE TOYKM BBITIOJHEHBI B HEMOJHOM 0ObeMe. DK-
Yooenemeopumenvno 70- 80
3aMeH CJlaH
Heydoenemeopumenvno 69 u mMeHee KoHTpoJIbHbIE TOUKH HE BBITIOJHEHBI WIIK HE CJIaH 3K3aMeH

5. 3agaHus IMArHOCTHMYECKOI pPadoThl JJsl OIEHKH Pe3yJabTaToOB 00y4YeHUs MO JUCIH-

IJIMHE B paMKax BHyTpeHHeﬁ He3aBHCHUMOM OIIeHKH KayecTBa OﬁpaSOBaHI/Iﬂ

DOC conepkUT 3aaHus I OLICHUBAHMs 3HAHUM, YMEHUN U HaBBIKOB, JE€MOHCTPUPY-
IOIINX YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMI ¥ MHAWKATOPOB MX JIOCTHIKEHHUS B IIpoOIecce
OCBOCHMS AUCLUIUIVHBI.

KommuekT 3ananuii pa3paboTan TakuMm o0pa3oM, 4TOObI OCYIIECTBUTH IPOLEIYPY OLEH-
KW KOMITETEHIINU, (OPMHUPYEMON AUCHUIUIMHON, Y 00yJaromerocst B MMCbMEHHOH (opme.

CopneprkaHue KOMIUIEKTA 3a/laHUH BKIIIOYAET: mecmogvle 3a0aHusl.

KoMiutekT 3a1aHuil IMATHOCTHYECKOI PadoThI

ConeprkaHue KOMIUIEKCA 3a/1aHUH 110 BApHAHTaM:

Bapuanm 1

1.

ITo BbIOOpKE HaiiieHO cpeanee BbiOOpouHoe 0,35. YKakuTe MHTEPBAIbHYIO OLIEHKY
CPEAHEro reHepaibHON COBOKYITHOCTH.

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

['maBHBIN ¥ BCTIOMOTATEBHBIEC OTPEIEITUTENN CUCTEMBI PABHBI COOTBETCTBEHHO 5; 20);
25; -5. Haiitu pemieHue CUCTEMBI M3 TPEX ypaBHEHHU C TpeMs HEM3BECTHBIMHU, HC-
none3ys metoa Kpamepa.

Unterpan [ x * cos(6x) dx

2) sABIAETCS TAOIUYIHBIM

3) BBIUHUCISETCS C TOMOIIBIO (YOPMYJIIBI HHTETPUPOBAHUSI [0 YACTIM

4) BBIYUCISIETCS C TOMOIIBIO 3aMEHBI UITH BHECEHHUS 1101 3HaK nuddepeHnnana
BriOpate HeBepHOe yTBepkaeHne. C MOMOIIBIO OMPENeIEHHOTO HHTErpajia MOXKHO
BBIYUCITUTH:

1) momaae mIockoit Gurypsr;

2) 00beM Tena BpalleHHUS;

3) ANMHY IUIOCKOH KPUBOU;

4) TpOHM3BOAHYIO MOJBIHTErPATBHON (QyHKINY.

Kakoe nmuddepennmanbHoe ypaBHEHHE COCTABICHO COTJIACHO YTBEPXKICHHIO, YTO
CKOpPOCTh U3MEHEHUS BEJIMYMHBI IPOMOPIIMOHANIbHA STOW BEJIMYHMHE.

1) y=ay 2)y=ay’ 3)y=aly 4)y=ax

Vka3zaTh 4acTHYI0 npou3BoaHYyo0 GyHKIuU T(X,Yy)=c0S(7X+Y) 1o nepeMeHHO#H X

1) sin(7x+y)




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

OTBETDI:
1 |2 3|14 |5 |6
3 [45-1 3|4 |1 |4

Bapuanm 2

7. Tlo BeIOOpKE HalifeHO cpenHee BhIoopouHoe 0,25. YKaKuTe HHTEPBATLHYIO OIEHKY
CPEIHETO I'eHEPATIbHON COBOKYITHOCTH.
1) [0;1] 2)[-1;2] 3) [0,3;0,4] 4) [0,15;0,35]

8. T'maBHBIN U BcrioMoraTellbHbIE OMPEISIUTEIN CUCTEMbl PaBHBI COOTBETCTBEHHO 1; 2;
5; -5. Haiitu penieHue CucTeMbl U3 TPEX YpaBHEHUMN C TPEeMsI HEM3BECTHBIMU, M C-
nonb3ys metoq Kpamepa.

1
dx
4+x2

4) sBisiercst TaOIUIHBIM

9. Wurerpan |

5) BBIYMCIISETCS C TOMOIIBIO POPMYJIbI HHTETPUPOBAHHUS 110 YACTAM

6) BBIYMCIISETCS C MOMOIIBIO 3aMEHBI HJIM BHECEHUS 0] 3HaK auddepeHimana
10. BeiOpatp BepHOE yTBEepKIeHHE. HeonpeaeneHHbIil HHTeTpa -3To:

5) COBOKYIIHOCTb BCEX MMEPBOOOPA3HBIX MOABIHTETPATBHOM HYHKITHH;

6) r1uToIIa b KPUBOJIMHEHHOW TpAICIUH;

7) TpOU3BOAHAS MOIBIHTEIPATLHON PYHKIIHH;

8) mepBoOOpa3Has MOABIHTErPATLHON QYHKIIHH.

11. Kakoe muddepeHnpmaapHoe YpaBHEHHUE COCTABICHO COTJIACHO YTBEPKACHUIO, UTO
CKOPOCTh M3MEHEHUS BEIMYUHBI TPONOPIIMOHATIFHA KBAaAPATy dTON BEIIMYHUHBL.
1)y=ay 2)y=ay’ 3)y=aly 4)y=ax

12. Yka3arp yacTHyI0 npou3BoaHyro Gpyukiun f(X,y)=sin(7X-5y) nmo nepemeHnHou Yy
5) cos(7x-5y)

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

OTBETDI:
1 |2 314 15 |6
4 12555 (1|1 2 |3

Bapuanm 3

1. Tlo BeIOOpKE HaiieHO cpeanee BIOOpouHoe 0,5. YKakuTe HHTEPBAIbHYIO OL[CHKY
CPEIHETO TeHEPATLHON COBOKYITHOCTH.
1) [0;1] 2)[-1;3] 3) [0,3;0,4] 4) [0,35;0,85]

2. TI'maBHBIN ¥ BCIOMOTATEIbHBIE OMPEACTUTEIN CUCTEMBI PaBHBI COOTBETCTBEHHO 2; 2;
2; -4. HaiiTu pemieHre CUCTEMBI U3 TPEX YPABHEHHM C TPeMs HEU3BECTHBIMM, M C-
nosib3ys Meto Kpamepa.
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3. Wnrerpan [ dx—x
1) sBisieTcs TAOIUIHBIM
2) BBIYHCIISETCS C MOMOIIBIO POPMYJIbI HHTETPUPOBAHUS 110 YaCTAM
3) BBIYMCIISAETCS C MOMOIIBIO 3aMEHbBI HJIM BHECEHUS 0] 3HaK AuddepeHimana

3. BriOpatb HeBepHOE yTBepkaeHHE. [[pon3BoqHast HYHKIIMH -3TO:

1) TaHreHc yriia HaKkJOHa KacaTeJIbHOM, MPOBEACHHOMN K rpaduKy G yHKIMH;

2) OTHOUICHWE NpUpalieHust GYHKIUH K TPUPAIICHHIO apTyMEHTa,

3) CKOpOCTb U3MEHEHHsI (DyHKIIUH;

4) mpenen OTHOIICHHS MPUPANICHUS (QYHKIUU K HPUPALICHUIO apryMEHTa, IPH
YCIIOBUH, YTO MPHUPALICHHE apTYMEHTA CTPEMHUTCS K HYIIIO.

4. Kaxoe nuddepeHnmanbHOe ypaBHEHHE COCTABICHO COTJIACHO YTBEPXKICHHIO, YTO
CKOpPOCTh M3MEHEHUS BEIMYMHBI 00PATHO MPOMOPIIMOHAIFHA 3TOH BEITMYHHE.
1)y=ay 2)y=ay’ 3)y=aly 4)y=ax

5. Vkazarp yacTHyto npousBoaayio ¢yukmuu f(X,y)=In(7x+y) mo nepemenHoi x
1) 7/(7x+y)

2) IXI(Tx+y)*7

3) In(7x)*7

4) 1/(7x+y)

OTBETHI:

1 |2 314 |5 1|6
1 [1;1-2 (112 |3 |1

Bapuanm 4

1. Tlo BrIOOpKe HaitieHO cpeanee BbIOOpouHOE 0,65. YKaKUTE HHTEPBATIBHYIO OILICHKY
CpeAHEro reHepatbHON COBOKYITHOCTH.

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

2. T'maBHBIN M BCIOMOTAaTEIbHBIC OMPEACIUTEIH CHCTEMbI paBHBI COOTBETCTBEHHO J; 5;
5; -5. HaiiTu perieHre CHCTEMbI U3 TPEX YPaBHEHUI C TpeMsi HEU3BECTHBIMH, HC-
nones3ys metoa Kpamepa.

3. Wurerpan [ x * sin(4x) dx
1) sBuseTcs TaOIUYHBIM
2) BBIYHCIISAETCS C MTOMOIIBI0 (POPMYJIbI HHTETPUPOBAHHUS 110 YACTAM
3) BBIYHCIISAETCS C MOMOIIBIO 3aMEHBI HJTH BHECEHUS 0] 3HaK AuddepeHmana

4. VYkaxuTe ypaBHEHHUE, He sBJsitoineecs AudQepeHIraibHbIM ypaBHEHUEM IEPBOTO
nopsiiKa
1) y+2x=y;

2) dy+5xdx=0;
3) y=6x+y,
4) y+2=y/(2+x).
5. Kaxkoe nuddepenimanbHoe ypaBHEHHE COCTABICHO COTJIACHO YTBEPKACHUIO, UYTO

CKOPOCTb USMCHCHUSA BCIIMYNHEBL 06paTHO IMponopuruoHajibHa KBaJApaTy 9TON BEIUYHU-
HBI

1)y=ay 2)y=ay’ 3)y=aly’ 4)y=ax
11



6.

VYka3ath yacTHy0 nmpousBoaayio ¢pyuknuu f(X,y)=x*In(y) mo mepemennoii y
1) 1y

2) xly

3) x*In(y)+x

4) In(y)+xly

OTBETDI:

1 |2 3|14 |5 |6

3 |L;1-1 |23 |3 |2

Bapuanm 5

1.

ITo BeIOOpKE HalimeHo cpenHee BeIOopouHoe 0,11. YKaxuTe HHTEPBAIBHYIO OLICHKY
CPEIHETO reHepaIbHOM COBOKYITHOCTH.

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

['1aBHBINM U BCIOMOTaTENbHBIE ONPEAEIUTEIN CUCTEMBI PaBHBI COOTBETCTBEHHO 4; 20);
4; -4. HaiiTu perieHue CHUCTEMbI U3 TPEX YPAaBHEHMH C TpeMsl HEU3BECTHBIMH, UC-

none3ys meroa Kpamepa.
In(x)dx

X
1) sBasiercs TaOIMYHBIM

Unrerpan [

2) BBIYHCIISAETCS C MOMOIIBIO (GOPMYJIbl HHTETPUPOBAHHUS 110 YACTAM

3) BbIUUCIIACTCA C IOMOIIIBIO 3aMCHBI UJIM BHCCCHU 110 3HAK I[I/I(i)(i)epeHL[I/Iaﬂa
VYxkaxure ypaBHEHHUE, sBIstomeecs auddepeHnnalIbHbIM ypaBHEHHEM BTOPOTO T10-
paaka

1) y+2x=y;

2) dy+5xdx=0;

3) y=6x+y";

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

Kaxkoe I[I/ICI)(I)CPCHI_[I/IEU'ILHOC YpaBHCHHE COCTABJICHO COTJIAaCHO YTBCPXKIACHUIO, UTO
CKOPOCTb U3MCHCHUA BCIIMYNHEBI ITPOIMOPIHUOHAIIBHA KY6y 9TOU BEIUYUHBI.
1)y=ay 2)y=ay’ 3)y=aly’ 4)y=ay’

VYka3zath 4acTHYI0 npou3BoaHy0 ¢yHknuu f(X,y)=x*cos(7y) no nepeMeHHOMN X
1) sin(7y)

2) X*sin(7y)*7

3) cos(7y)

4) sin(7y)+x*7

OTBETDI:

1 |2 31415 1|6

1 [521-1 (3|3 |4 |3
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