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1. Onucanue ¢oHIa OLEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHAJIOB)

@DOH/[ OLICHOYHBIX CPEACTB (OLIEHOYHBIE MaTEPHAJIbl) BKIIOYAET B ce0s KOHTPOJIbHBIE 331aHUS
1 (W) BOIIPOCKI, KOTOPBIE MOTYT OBITh MPEITI0KEHBI 00yJaIONIEMYCsl B PAMKaX TEKYIIEro KOHTPOJIS
YCIEeBaeMOCTH U MPOMEKYTOYHON aTTECTAIMH 10 TUCHUIUIUHE (MOIYIII0). YKa3aHHbIE KOHTPOJIbHBIE
3a/1aHus U (WIKM) BOMPOCHI MTO3BOJISIFOT OLIEHUTH JOCTHKEHHUE 00YJaIOIINMCS TUTAHUPYEMBIX PE3YIIb-
TaTOB OOYyYEHHUS MO AUCHUIUIMHE (MOAYJIO), YCTAaHOBJICHHBIX B COOTBETCTBYIOIIEH paboueil mpo-
rpaMMe TUCIUIUIMHEI (MOJYJIs), @ TaKkKe COPMUPOBAHHOCTh KOMIIETCHIIUN, YCTAHOBIEHHBIX B CO-
OTBETCTBYIOIIEH OOIIeH XapaKTepUCTUKE OCHOBHOW NpodeccHoHambHON 00pa3oBaTeIbHON Mpo-
rPaMMBI.

[TosiHbIe HAMMEHOBAHUS KOMIIETEHLIMN U MHIUKATOPOB UX JOCTHKEHUS MPEACTaBICHBI B 00-
HIei XapaKTepUCTHKE OCHOBHOM MpodeccnoHabHOM 00pa30BaTeIbHON MPOrPAMMBL.

2. OueHo4YHbIe cpeacTBa (OLEHOYHbIE MATEPHAJIbI) ISl IPOBEIEHHSI TEKYLEro
KOHTPOJISI YCIIEeBA€MOCTH 00Y4aIOIIMXCS M0 JUCHUILIMHE (MOIYJII0)

IIsTbIil cemecTp

IlepeyeHb KOHTPOJIBLHBIX 3aaHUH U (M) BONPOCOB /IS OLeHKH COPMHPOBAHHOCTH KOM-
nereHnun OITK-1 (KoHTpoJIMpyeMblii HHAUKATOP A0cTHKeHHs] KommeTeHuu OTTK-1.1)

1. Cymma pyHKIMOHAJIBHOTO psAJia HENPEPbIBHA HA OTPE3KE, €CIIU

1) oH cxoauTcs BCIOAY Ha OTPE3KE;

2) OH CXOJUTCSI PABHOMEPHO Ha OTPE3KE;

3) Bce ciaraeMble HeNnpepbIBHbIC (PYHKIUU U OH CXOJIUTCSI pABHOMEPHO Ha OTPE3KeE.

2. CymMma (yHKIMOHAIBHOTO psiia HempepbIBHO auddepennnpyema Ha OTpesKe, eciu

1) Bce cnaraemble HenpepbIBHO-AU (P PepeHrpyemMble QYHKIUH U PSJT CXOAUTCS pABHOMEPHO
Ha OTPE3KE;

2) Bce ciaraeMble HenpepbIBHO-AUDdepeHnnpyemMble QYHKLIUU U pSAA U HOWIEHHO Ipoanud-
(epeHLMPOBaHHBIN P CXOIATCS PABHOMEPHO Ha OTPE3KE;

3) psaa 1 nowieHHO NpoanpHepeHIUPOBAHHBIHN PsI CXOAATCS pABHOMEPHO Ha OTpE3Ke.

3. HecoOcTBeHHBIN HHTErpall, 3aBUCSIINI OT TapaMeTpa, OTpeessieT HenpephIBHYO (QyHK-
LIUIO HA OTPE3KE, ECIIN

1) oH cXOAUTCS BCIOIY HA OTPE3KE;

2) OH CXOJUTCSI pABHOMEPHO Ha OTPE3KE;

3) nomuHTerpaibHas QyHKIUS HENPEPBIBHASI U OH CXOJUTCS paBHOMEPHO Ha OTPE3KE.

4. HecoOCTBEHHBIN HHTETpa, 3aBUCALINNA OT MapaMeTpa, onpenenser HenpepbIlBHO-Au(de-
peHIupyemMyro QYHKIIMIO Ha OTpe3Ke, eCIu

1) nopuHTerpanbHas GpyHKIHUS HEMPEPbIBHASL U HHTETPAJ CXOAUTCS PABHOMEPHO Ha OTPE3KE;

2) moauMHTerpayibHas (GyHKIMS ¥ €€ MPOU3BOIHAS 110 TTAPAMETPY HEMPEPBHIBHBIC U HHTETPall
CXOIMTCSI pPABHOMEPHO Ha OTPE3KE;

3) nopuHTerpasibHast PyHKIMS U €€ MPOU3BOIHAS 110 TapaMeTPy HENpPEPhIBHBIC U MHTETPaJ,
U UHTETpajl OT MPOU3BOJAHON MOAUHTETpaIbHON (DYHKIMM 110 apaMeTpy CXOJATCS paBHOMEPHO Ha
OTpEe3Ke.

5. KakoBa acumntoTrka ramma-¢pyHskimu ['(s) Ha +00:

1) I(s + D~O)",
2) T(s + D~V2ms (D),
3) I'(s + 1)~V2ms(s)®.
IlepeyeHb KOHTPOJIbHBIX 3aJaHUH U (MJIM) BOIIPOCOB /1JIs1 OLlEHKHU ¢(OPMHPOBAHHOCTH KOM-

nerenuun OIIK-3 (koHTpoJMpyeMblii HHANKATOP AocTH:KeHUs1 Komnerenuuu OIIK-3.1)
1. BekropHOE TOJIe SBISETCS COJICHONIATBHBIM, €CITH



1)
2)
3)
2.
1)
2)
3)

1)
2)
3)

1)
2)
3)

€ro pOTOp PaBeH HYJIIO;

€ro IUBEPIreHIINsI paBHA HYJIIO;

€ro UUPKYJISUUs paBHA HYJIIO.

BekropHoe mosnie OyeT coeHOMAATBHBIM, €CIIA OHO SIBIISICTCS
IPAJIMEHTOM CKAJISIPHOTO TOJIf;

JMBEPreHI e BEKTOPHOTO 101

POTOPOM BEKTOPHOTO MOJIS.

3 BGKTOpHOe IIOJIC ABJIACTCA IOTCHIWAJIbHBIM, C€CIIN

€ro poTOp paBeH HYJIIO;
€ro IMBEPIeHIINs paBHa HYJIIO;
€ro MOTOK 4Yepe3 3aMKHYTYIO IOBEPXHOCTh PABEH HYJIIO.

4. BekTopHOE€ nojie OyAeT NOTEHLUAIbHBIM, €CIIU OHO SIBIISIETCA

TPaIUEHTOM CKAISIPHOTO TIOJIS;
JIUBEPTEHIMEN BEKTOPHOIO MOJIS;
pOTOPOM BEKTOPHOTO TOJISI.

5. BekTopHoe mose OyAeT rapMOHHYECKUM, €CIIN
1) ero poTop u JUBEPreHIUs PaBHBI HYIIIO;

2)

€ro pOTOp U LMPKYJISALHS PABHBI HYJIIO;

3) €ro JUBCPIreHUUA U ITOTOK YCPE3 3aMKHYTYI0 ITOBECPXHOCTh PABHBI HYIIHO.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB /IJIfA OlleHKN CPOPMHUPOBAHHOCTH KOM-
nerenuun OIIK-1 (koHTpoJMpyeMblii HHANKATOP AocTH:KeHHs1 KomneTrenuu OITK-1.2)

1.

HccnenoBaTh paBHOMEPHYIO CXOAMMOCTb TI0CIIEI0BATENbHOCTH QyHKIMIA f,(x) = x™ —
x™*1 ma orpeske [0, 1].

1
Hceien1oBath paBHOMEPHYIO CXOMMOCTb (PYHKIHMOHAIBHOTO Psifia Yy q —— Ha OTpe3ke

[0, 1].
Haiitn 005acTh MOTOYEYHOM CXOAUMOCTH HECOOCTBEHHOT'O MHTETpajia, 3aBUCAIICTO OT

o (sinx)?
napamerpa, [, (x—p)dx

YkazaTb IMPOMEIKYTKHU, HAa KOTOPBIX HpeI[LIIIYIJ_[Hﬁ HUHTErpajl CXOAUTCA paBHOMCPHO.

oo arctgx—arctg2x
Breraucnuts HHTETpAJI f 0 —d

Ilepeyenb KOHTPOJIbHBIX 32JaHUI U (WJIH) BONPOCOB ISl OLeHKH chOPMHPOBAHHOCTH KOM-
nerennun OIIK-3 (koHTpoIMpyeMblii HHAUKATOP HocTHKeHUsI kKomneTeHn OITK-3.2)

1.

2.

Haiitu paGoty BekTOopHOro Tons F Bmonbs kpuBoii L, ecmn F = (2xy,x?) u L ects
HaMMeHbIIas ayra okpyxkHocTd x% + y2 = 1 ot Touku A(1,0) mo Touku B(0, 1).
BprumcianTe NOBEpXHOCTHBIN MHTETPAJI BTOPOro poja

JI; (xz® +y*)dydz + (yx* + z*)dzdx + (zy* + x*)dxdy,
rae S — JacTh BHEIIHEH CTOpOHBI KoHyca 1 — z = /x? + y?2,z > 0.

Haiitu rutomiaae yacti cTopoHsl KoHyca 1 —z = /x2 +y2,z > 0.

Haiitu motok BekTopHoTOo Moist F = (x, y, z) 4epe3 4acTh WIOCKOCTH P: x +y +z =1,
PAacIioyIOKEHHYIO B IEPBOM OKTaHTE (HOpMaJlb K MJIOCKOCTH 00pa3yeT TYHOU YToJl € OChbIO
0z.

IIpoBepuTh, ABIseTCA MM BekTopHOe Tone F = (2xy, x2 + 1) noTeHUUanbHbIM, H €CITH
JTa, TO HAWTH eTo ITOTSHITHAII.

IlepeyeHb KOHTPOIBLHBIX 3alaHUH M (MJIM) BONPOCOB JIsl OLEHKH C(hOPMHUPOBAHHOCTH KOM-
nereduuun OIIK-1 (koHTpoJIMpyeMblii HHANKATOP A0cTH:KeHHsI komnereHuu OITK-1.3)

1.

HccrenoBath paBHOMEPHYIO CXOJMMOCTD MMOCIIEA0BAaTeIbHOCTH PyHKIMIA f, (x) = x™ —



&

x?" na otpeske [0, 1].

X
HccnenoBaTh paBHOMEPHYIO CXOAUMOCTh (PYHKIIMOHAJIBHOTO psla Z;‘{;lm Ha OT-

peske [0, 1].

Haiitn 065acTh MOTOYEYHOM CXOAMMOCTH HECOOCTBEHHOT'O MHTETrpaja, 3aBUCAIICTO OT
0 Ssinx
rnapamerpa, fO e
VYKka3arb NPOMEKYTKH, Ha KOTOPBIX IIPEABIAYIINNA HHTErPAIl CXOAUTCS PAaBHOMEPHO.
Jana 6-nepuomuyeckas (QyHKIHS, ONpenesieHHass Ha mnepuoae [—3,3) 3aBHCUMOCTBIO
y = —2x + 3. Haiitu koo uuuents! a,, ee psga Oypoe

(Gl

1) a,=6,a,=0; 2) a,=3,a, =%; 3) ap=1, ay = —>.

Haiitu ko3 dumments! b, ee psga Oypbe
(=nnt 12(-1"
1) b,=0; 2) ;0 3) ap =——.

mn mn

IlepeyeHb KOHTPOJIbHBIX 32/1aHUI U (MJIH) BOMPOCOB /IJIsl OLIEHKU C(POPMUPOBAHHOCTH KOM-
nereHnuun OIIK-3 (KOHTpoJMpyeMblii HHANKATOP A0cTHKeHUs1 KomneTeHuu OITK-3.3)

1.

L

Haiitu nupkyssiuio Bektopaoro nons F = (x, x, z) Bgons kpusoit L = {(x,y, z): x* +
y2+2z%2=1, x +y+z =1}, N0JI0XUTEILHO OPUEHTUPOBAHHOI HA BEpXHEl CTOPOHE
IUIOCKOCTH.

Haiitu motok BexropHoro nosist F = (6x — cosy, e* + z,2y — 3z) depe3 BHEIIHIOIO CTO-
pOHY 3aMKHYTO# moBepxHocTH S: x2 + y2 =1,z =1,z = 2.

Haiitu nnomaap 3aMKHYTOM IOBEPXHOCTH S': x% + y2 =1,z=12z=2.

[TpoBepuTs, sBiIsIeTCS T BEKTOpHOE TI0J1e F' = (CcOoSy, —XSiny) NOTEHIIUAIBHBIM, H €CITH
Jla, TO HAlTH €ro MOTEHIIHAII.

3anucaTh oneparop Jlaminaca B IMIMHAPUYECKUX KOOPIMHATAX.

3. OueHoYHbIe cpecTBa (OLEHOYHbIe MATEPUAJIBI) ISl IPOBEIEHNS IPOMEKY-

TOYHOM aTTeCTANMH 00Y4AIOIIMXCS M0 JUCHUIIMHE (MOIYJII0)

IIaTeIil cemecTp

IlepeyeHb KOHTPOIBHBIX 3aJaHUH M (MJIM) BONPOCOB 1JIs1 OLEHKH COPMHUPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoIMpyeMblii HHAUKATOP HocTHKeHUsI KomneTenun OIK-1.1)
1. Haunyuinee cpeanexkBagpatuyHoe npudmmkenue. CynecTBoOBaHUE, €AMHCTBEHHOCTh U
KPUTEPHI 2JIeMEHTa HAWTyYIlIero CPpeIHEKBAPATUUHOTO MTPUOITHKEHHUS.
2. ba3nucHOCTh, 3aMKHYTOCTh U TIOJTHOTa OPTOHOPMHUPOBaHHOM cructembl. PaBenctso Ilapce-

BaJid.

3. Teopemsl Beiiepmrpacca 0 paBHOMEPHOW 3aMKHYTOCTH TPUTOHOMETPUYECKHUX TTOJMHO-
MOB U alre0pandeckux MHOTOYJIEHOB.

4. Teopema Betiepmtpacca-CtoyHa.

5. Ilpsimoe u obpaTHOE npeobpazoBanust Pypoe.

IlepeyeHb KOHTPOIBLHBIX 3aaHUH U (MJIM) BONPOCOB /ISl OLICHKH C(pOPMHUPOBAHHOCTH KOM-
nereduuun OIIK-3 (koHTpoJIMpyeMblii HHANKATOP HocTHKeHUsI komnereHuu OITK-3.1)
1. ®opmyna ['puna.
2. ®opmyna ["aycca-OcTtporpaackoro.
3. ®opmyna Ctokca.
4. Bropas ¢opmyna ['puna
5. Inomaas nosepxHoctH B RE,
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IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIH) BONIPOCOB JIJIfA OlleHKN ¢)OPMHUPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoJHpyeMblii HHANKATOP T0cTH:KeHHs] KomneTenuu OIIK-1.2)

1.

HWccreoBaTh paBHOMEPHYIO CXOIMMOCTB IOCIIEIOBATEIbHOCTH (yHKIMHA f,, (x) =
nx(1 — x)™ na orpeske [0, 1].
2

X
HccnenoBaTh paBHOMEPHYIO CXOAMMOCTh (PYHKIIMOHAJIBHOTO psiAa Z;‘f’zlm Ha OT-
peske [0, 1].
Haiitn 061acTh MOTOYEYHOM CXOJMMOCTH HECOOCTBEHHOT'O MHTEIrpaja, 3aBUCAIICTO OT
napametpa, [ —%_ dx
P Pa, Jo Pix Tz
VYka3aTh NpOMEXYTKH, HA KOTOPBIX IPEABIAYIINNA HHTETPAJl CXOAUTCA PABHOMEPHO.

2
BhIumciIuTh UHTErpa |, tinG /) dx
0  V1-x2

IlepeyeHb KOHTPOJILHBIX 32JaHWH U (UJIM) BONIPOCOB /JIfA OlleHKN ¢ OPMHUPOBAHHOCTH KOM-
nerenuun OIIK-3 (koHTpoJHMpyeMblii HHANKATOP AocTH:KeHUs1 kKomnerenuu OIIK-3.2)

1.

w

5.

Haiitu paboty BekTopHOro noss F Bronb kpuBoii L, ecmu F = (x + 3y + 2z,2x + z,x —
y) u L ectb Tpeyronsauk ABCA ¢ BepmiHamMu B toukax A(2,0,0), B(0,3,0), €(0,0,1).
Haiiti norok BekTopHoro nonst F = (x, 2y, z) yepe3 4acth miockoctu P: x + 2y + z =
1, pacnosoKeHHYIO B IIEPBOM OKTaHTE (HOPMaJIb K TNIOCKOCTH 00pa3yeT OCTPBIA Yo C
ocbto 0z.

Haiitu nnomaas noBepXHOCTH P 13 npeaplayiei 3a1aum.

[TpoBepuTs, ABNsieTCS 11 BeKTOpHOE ToJie F = (Y + z, X + z,x + y) NOTeHIUAIBHBIM, H
€CJIM J1a, TO HAUTH ero NOTEHLIHAIL.

3anucate onepaTop Jlamiaca B MOJSPHBIX KOOPAUHATAX.

IlepeyeHb KOHTPOJIbHBIX 33JaHUH U (MJIM) BONPOCOB /1JIsl OLlEeHKU C(hOPMHPOBAHHOCTH KOM-
nereHuun OIIK-1 (KoHTpoJIMpyeMblii HHANKATOP H0cTHKeHUs1 KomneTeHuu OITK-1.3)

1.

4.

5

HccnenoBaTh paBHOMEPHYIO CXOAMMOCTH IIOCIEIOBAaTENbHOCTH (yHKIuH f,,(x) =
Vnxe ™ ga unrepsane [0, ).
cosnx

HccnenoBaTh paBHOMEPHYIO CXOAMMOCTh (DYHKLMOHAJIBHOTO psijia Z%":lm Ha

orpeske [0, 27].
Haiitu 06nacTh MOTOYEUHON CXOAMMOCTH HECOOCTBEHHOT'O MHTErpaja, 3aBUCSIIETO OT

napametpa, [ X dx
p pa, 0 xPp '
VKa3aTh MPOMEKYTKH, Ha KOTOPBIX MPE/IbIAYIIHI HHTErpaj CXOAUTCS PABHOMEPHO.

. Jana 6-nepuonuueckas GyHKIUS, onpeaeneHHas Ha nepuoje [—3,3) 3aBUCUMOCTBIO

y = —2x + 3. YKa3arb HAIM4YUE pAaBHOMEPHOW U MOTOYEYHON CXOJIUMOCTH Ha MEPUOE; 3HUCHUS, K
KOTOPBIM CXOJMTCS PAJ B TOUKAX pa3pbIBa:
1) paBHOMEPHOM CXOAMMOCTH HET, TOTOYEYHO CXOJIUTCS BCIOY, B TOUKE pa3phiBa X = —3 CXO-

UATCA K 3;

2) paBHOMEpHasA CXOAUMOCTD BCIOAY, IOTOUYCYHO CXOAUTCA BCIOAY, B TOYKE pa3pbiBa X = —3 cxo-

IUTCA K 3;

3) paBHOMCpHOﬁ CXOOAUMOCTH HET, MIOTOYEYHO CXOAUTCA BCIOAY, B TOUKE pas3pbiBa X = —3 cxo-

mutes x 0.

OHeHI/ITI) CKOpPOCTH Y6I)IBaHI/I${ BCJIMYMHBI HAWJTYUHICTO CPEAHCKBAAPATUIHOTO HpI/I6J'II/I)KCHI/I$[ I10-

psaKa n:

b o) 20() 9 o(k)

IlepeyeHb KOHTPOJIbHBIX 32JaHUI U (MJIH) BONPOCOB /ISl OLleHKH C(pOPMHPOBAHHOCTH KOM-
nereduuu OIIK-3 (koHTpoJMpyeMblii HHANKATOP HocTH:KeHUs1 komnereHuu OITK-3.3)

1.

Haiitu nwmpkynsamuio BektopHoro mnons F = (xy,yz,xz) Bpomb KpuBol L =



w

{(x,y,2): x> +y2 =1, x + y + z = 1}, NONOKUTETLHO OPUEHTUPOBAHHOM Ha BEPXHEH
CTOPOHE IIJIOCKOCTH.

Haiitu notok Bektopnoro nons F = (x? + yz,y? + xz,z% + xy) 4epe3 BHENIHIOK CTO-
POHY 3aMKHYTO# moBepxHocTH S: x2 + y2 +z2 =16, z =0 (z = 0).

Haiitu nomanb NOBEPXHOCTH S U3 MPEAbIIYIIEH 3a/1auu.

[IpoBepuTh, sABnseTcs U BekTopHoe osie F = ((y + 1)2, 2x(y + 1)) noTeHuUanbHbIM,
U €CJIU 1, TO HalTH ero MOoTeHIHAIL.

3anucats oneparop Jlamiaca B cpepruuecKkux KoopaAnHaTaXx.



