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1. MACIIOPT ®OHJIA OHEHOYHBIX CPEJCTB

1.1. O6s1acTb npuMeHeHus1 GOHAA OLIEHOYHBIX CPEACTB

@®OoHJT  OIEHOYHBIX  CPEIACTB  NpPEIHA3HAYeH JUIsi  KOHTPOJIS U
OIICHKH O00pa30BaTEIbHBIX TOCTHXKCHHN OO0YyJaronuxcsi, OCBOMBIINX MPOTPAMMY
y49eOHOU AUCIUIUIMHBI «MaTemMaTHKa.

®OC BKITIOYAIOT KOHTPOJIBHBIC MATEpUAbl JJIsi MPOBEACHHUS TEKYIIETO
KOHTPOJIE B JOpME BBIMOJHEHUSI MPAKTUUYECKUX PaOOT, KOHTPOJIbHBIX 3a/laHUM,
BBINIOJIHEHUSI TECTOBBIX 3aJlaHU M TPOMEKYTOYHOM aTTecTalii B (Qopme
nuddepeHIupOBaHHOTO 3a4eTa.

1.2.Tpe0oBaHusi K pe3yJibTaTaM 0CBOCHUSA THCHMILIMHBI

B pesynbTaTe KOHTpOJIS M OLIEHKH 1O Y4eOHOU aucnuruinHe «MaTtemaTukay
OCYILIECTBIISIETCS MMPOBEPKA CIEAYIOIINX YMEHHIA:
Y 1 - pemarb NOpUKIAJHBIE 33Jladd B o00dacTH MpodeccHOHaTBHOM
NEATEIIBHOCTH.

B pe3ynbrarte ocBoeHUs yUEOHOM NUCITUIIIIMHBI O0YYaIOMIUICS JOJKEH 3HATh:

3 1 - 3HaueHWe MaTeMaTHUKU B TPOGECCHOHAIBHOW MESITEIBHOCTH W IpHU
ocsoenuu IITICC3;

3 2 - OCHOBHBICE MAaTEMATHUYECKHE METOJABl PEIICHUS NPUKIAIHBIX 33734 B
o0acTu mpohecCuoHaNBHON NeSTEIbHOCTH;

3 3 - OCHOBHBEIC IIOHATUS M METOIbI MAaTeMAaTHYECKOrO aHaJM3a, JTUHEHHOM
anreOppl, TEOpUH  KOMIUIEKCHBIX  YHCEN, TEOPHH  BEPOSTHOCTEH W
MaTEeMaTHUYECKOM CTaTUCTHUKHU,

3 4 - OCHOBBI HHTETPATILHOTO U UG (HEPEHIINATBHOTO HCUNCICHUS.

[Ipouiecc u3ydeHuss AUCHUIUIMHBI «MareMatukay HamnpaBiieH Ha (HOpPMHUpPOBAHUE
CJEIYIOIIUX KOMIETEHIUMI:

Kox HaumeHnoBaHue pe3yJbTaTa 00y4eHHst
o01mme KOMIEeTeHHU

[ToHMMaTh CYIIHOCTh U COLMAJIBHYIO  3HAYUMOCTh CBOei Oyaymedt mnpodeccun,
OK1 MPOSIBIISITH K HEW YCTOMYMBBIM HHTEPEC

OpraHu3oBbIBaTh COOCTBEHHYIO JIESTEIBHOCTh, BEIOUPATh THUIIOBBIE METO/bI UCIOCOOB]
OK 2 BBITTOJIHEHUS PO ECCHOHATBHBIX 3a/1a4, OLICHUBATH UX 3(P(PEKTUBHOCTH U

KAayeCcTBO

[ [pyHMMAaTh pelIEHHUs B CTAHAAPTHBIX U HECTAHJAPTHBIX CUTYAlUAX U HECTH 3a HUX
OK 3 OTBETCTBEHHOCTb

OcCymiecTBIATh MOMCK W HCHOJb30BaHHE WH(MOpMAIMK, HEOOXOAUMOM
OK 4 S((GEKTUBHOTO  BBIMOJIHEHUS MPO(ECCHOHANBHBIX  3a7ad, MNPO(PEecCHOHATBHOTO

WIMYHOCTHOTO Pa3BUTHS




MEPCBO30YHOTO IMpoHecca

OK 5 lcnonb30Bath UH(POPMALMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOT MU B
podeCcCHOHATIBHOMN e TEIbHOCTH
OK 6 PaboTaTh B KOJUIEKTHBE M B KOMaHE, YPPEeKTUBHO 00MIAThCS ¢ KOJIETaMH,
[PYKOBOJICTBOM, ITOTPEOUTEIAMU
OK 7 bpatb Ha ce0si OTBETCTBEHHOCTH 32 paboTy WIEHOB KOMaH/bI (IIOJYNHEHHBIX), 32
[PE3yJIbTAT BBIOJHEHUS 3aJaHUI
CaMOCTOATENBHO ~ ONpENeNATh 3aJaud  NPO(ECCHOHANBHOTO U JIMYHOCTHOIO
OK 8 Pa3BUTHUS, 3aHUMAThCS CaMOOOpa30BaHWEM, OCO3HAHHO IUIAHUPOBATh TOBBIIICHUE
KBaJTA (DUKAITAH
OK 9 OpuEeHTHPOBATHCS B YCJIOBUSAX YaCTOM CMEHBI TEXHOJOTMH M MPO(ecCHOHATBHOMI
NesaTeNbHOCTH
npogeccuoHaJIbHbIEe KOMIIETCHIIUA
OQopMIIATE  TOKYMEHTBI, PErVIAMEHTUPYIOLIME OpraHU3alMio ePeBO30YHOI0
IK 1.3. npomecca
K 2.1 OpraHu3oBbiBaTh  pabOTy MepcoHAJa MO IUJIAHUPOBAHUIO M OpraHU3aLUU

Opranu3oBbIBaTh paboTy MepcoHasa mo o0padoTke MepeBO30YHBIX TOKYMEHTOB H
IIK 3.1. |OCYLIECTBIEHUIO  pPAcyeTOB 3a YCIYIH, IPEIOCTaBIISIEMbIE TPAHCIIOPTHBIMU

OpraHu3alusIMu
N JTHWYHOCTHBIC PC3YJIbTAThHI:
Kox
JTTHOCTHLIX JIMYHOCTHBIE Pe3yJIbTATHI
pesyabTaton peanu3anuy NporpaMMbl BOCIIHTAHHUS
peajau3anumn
MPOrpaMMeI (Oeckpunmopul)
BOCIIUTAHUSA
[IposiBisitomnii M JEMOHCTPUPYIOIIMM  yBaXXEHHUE K JIIOASIM  TpyAa,
JIP 4 OCO3HAIOIIMK  IEHHOCTh  coOcTBeHHOro  Tpyaa.  Crpemsmmiics K
(GbOpMHPOBaHHIO B CETEBOM Cpele JIMYHOCTHO M MPOECCHOHATHHOIO
KOHCTPYKTUBHOTO «1IM()POBOTO CIIe/1a
JIP 14 [IposiBnsitoInii CO3HATETPHOE OTHOLIEHHE K HEMpPEephIBHOMY OOpa30BaHUIO
KaK YCIIOBHIO YCTIENTHOHM NPpo(ecCHOHANBHOM U OOIIECTBEHHOM NesITeIbHOCTH

2 KOHTPOJIb W ONEHKA PE3VJIBTATOB OCBOEHUS YYEBHOWM
T CHATIIAHBI

KOHTpOJ'IB 141 OIICHKAa PE3YJIbTATOB OCBOCHUA qu6H0ﬁ JUCIHUITIINHBI
OCYIICCTBJLCTCA IIPCIIogaBaTCJICM B IIPOLOECCEC MPOBCACHUA IMPAKTHYCCKHUX
BaHHTHﬁ, TECCTUPOBAHUS, a TAKIKC BBIIIOJIHCHUSA 06y‘IaIOIHI/IMI/IC}I HHAWBUIYAJBbHBIX
BaHaHHﬁ, ITPOCKTOB.

®opmupyemble o01He

Pe3yabTaThl 00yyeHus @®opMbI U METOAbI KOHTPOJIS U "
(YcBOCHHbIE 3HAHMSA) OLICHKH Pe3yJIbTATOB 00y4eHus! npogecCHOHATbHBIE
KOMIIETCHIM U
OcBoeHHBIC YMEHHS:
- IpUMEHATh MaTeMaTuueckue | JuddepeHnpoBaHHBIN 3a4eT. OK 1-9
MeTOo/1bl AU (HEPEeHINAIBHOTO U | DKCIIepTHAs OLIEHKA BHIOITHEHUS K 1.3
WHTErPAIBHOTO MPaKTUYECKUX PadoT. MK 2.1

HUCYHCJICHUA IJId PCUICHUA 3KCH€pTHa}I OLICHKA BbIINIOJTHCHUA TIK 3 1




po)eCCHOHANIBHBIX 33]1a4;

CaMOCTOSTEIIbHON PabOTHI.

CaMOCTOSITENTbHON PabOTHI.

- MPUMEHSTH OCHOBHBIC HuddepeHnpoBaHHbIN 3a4eT. OK 1-9
MI0JIO’KEHUSI TEOPUU DKcrepTHas OLEHKA BBITIOJTHEHHUS K 1.3
BEPOSITHOCTEH U MPAKTUYECKHX padoT. MK 2.1
MaTeMaTHYECKOM CTATUCTUKUB | DKCIIEPTHAs OLEHKA BBHIOJIHEHHUS MK 3.1
npodecCuOHATbHON CaMOCTOSTEIIbHON PabOTHI.
JESITEIbHOCTH;
- HCIIOJIb30BaTh IIPUEMBI U JuddepeHnpoBaHHbIHN 3a4eT. OK 1-9
METOJBI MaTEMATUICCKOT'O OKcnepTHas OLEHKa BBIIOTHEHUS TIK 1.3
CHUHTE3a U aHalu3a B MPaKTHYECKUX padoT. MK 2.1
Pa3nimdHbIx DKcrepTHas OleHKa BBIIOJTHCHUS MK 3.1
MPO(ecCHORATBHBIX CaMOCTOSITETLHOM PabOTHI. '
CUTYaIMsIX.
YcBOeHHbIE 3HAHUSA
- OCHOBHBIX INOHATHU U JuddepeHunpoBaHHbIN 3a4eT. OK 1-9
METONOB MaTEMAaTUIECKO- OKcnepTHas OLEHKa BBIIIOTHEHHUS IIK 1.3
JJOTUYCCKOI'O CUHTE3a naHaJIn3a MPAKTUYECKUX pa6OT. K 21
JIOTMICCKIX OKcepTHas OLICHKA BBINOIHEHUS MK 3.1
YCTPOMCTB, CaMOCTOSATENBHOI PaboTHL. '
- pelIeHHs IPUKIIAIHBIX JuddepeHurpoBaHHbII 3aUeT. OK 1-9
SJICKTPOTCXHUYCCKUX 3a/1a4 DKcnepTHas OLICHKA BBIITOJIHEHUS TIK 1.3
METOJIOM KOMIUICKCHBIX YHCENL. | pakTHYECKHX PaboT. K 2.1
DKclnepTHas OLEHKa BBIIIOJIHEHUS MK 3.1

KoHTpoJ1b M OLleHKA 0CBOCHUsI YUeOHOH JUCHUILIMHBI 110 pa3aejaM (TeMam)

Paspnen / Tema yuyeOHoit dopMa TeKyuIero Koab1 Koabl
AUCHHUILTHHBI KOHTPOJIA 3HAaHUM 1 | popMHUpPyeMBbIX
YMeHU IIK u OK
Paznen 1. Y cTHBIN onpoc Vi OK 2,6, IIK 2.1
MareMaTuyeckui Kontpoarsnas padota |33 JIP 4, JIP 14
ananu3 / Tema 1.1. [IpakTuyeckas pabora |3 4
Huddepennmanbuoe u
UHTErPAILHOE
VICUUCIICHHE
Pasren 1/ Tema 12, | KOHTpoibHas pabota |V 1 OK 2,6
ggbIKHOBeHHBIC [Tpaktuyeckas padora |31 IIK 2.1
AuEpCHIANLHbIe 33 1P 4. JIP 14
34
Pazmen 1/ Tema 1.3, Y cTHBIN onpoc A OK1OK?2
Huddepenumansubie | Kontponbhas padora | 3 2 OK 3 OK 4
ypa"ﬁ;%%’ﬁg HI%{E})%T(HHX [IpakTnueckoe 3anstue | 3 3 OK 9
[1K1.3;2.1
Fasnen Il)ﬂ/ﬂileMa 1.4 'vVernsrit ompoc Vi OK10K?2
[Ipaktrueckoe 3anstue | 3 2 OK 3 OK 4
33 OK9
[1K1.3;2.1




Passen 2. § Y cTHBIN onpoc Vi OK 2-5
OCHOBBI TUCKPETHOM 33 [IK 2.1
Nageyaryi TP 4, 7P 14
MHoxecTBa u
OTHOILICHUS

Paszen 2. Y CTHBIN onpoc V1 OK 2.6

OCHOBBI TUCKPETHOMN 33 [K 2.1
MaTeEMaTUKH /
Tema 2.2
OCHOBHBIE TOHATHUS
Teopuu rpadoB

Pa3pgen 3. o
OCHOBBI TCOpUH YeTHbli 0npoc Yl OK 2,6

BEPOSTHOCTHU U, [TpakTnueckoe 3ansrue | 3 3 IK 2.1
MaTeMaTH4eCKOH
CTATUCTUKU
Tema 3.1
BeposiTHOCTB, TEOpEMa,,
CJIOXKEHYSI BEPOSITHOCTEN

Paznen 3. =
OCHOBBI TEOPHH YCTHbIH 0npoc Yl OK 1,3

BEPOATHOCTU U, Kontponbhas padora |32 IK 3.1
MaTeMaTHYECKOH
CTATHCTUKH IIpaxktnueckoe 3ansatue | 3 3
_Tema 3.2.
CnyuyaliHas BEJIMUMHA, €€
YHKIUS
paciipeseseHus

Pazpgen 3. =
OCHOBBI TEOPHH YCTHBIH 0npoc Yl OK 5,7

BEPOSTHOCTHU U Kontponrhas padora |32 [IK 1.3
MaTeMaTHYECKOU
CTATHCTUKH [Ipaktnueckoe 3anstue | 3 3
eMa 3.3.
MaremaTuaeckoe
OXKMJaHUE U JUCIIePCHUs]
CIIYYaWHOM BEJIMYMHBI

Pa3nen 4. v
OCHOBHBIC UncienHbre | J CTHBIH ONPOC Yl OK 2,6

METOJIbI / Koutposnbhas pabora |32 IIK 2.1

Tema 4.1. Uucnennoe
MHTEIPUPOBAHHUE [IpakTnueckoe 3anstue | 3 3

Pa3nen 4. ”
OCHOBHbIC unCieHHbre |  CTHBIA Onpoc Yl OK 2,6

%,’ICTOIliﬂz/ KoutponbHas pabora |32 K 2.1
qnec%aeHﬁde [IpakTuueckoe 3ansitue | 3 3 JIP 4, JIP 14

nuddepeHIpoBanue

Pa3nen 4. ”
OCHOBHDIC "HC/eHHbre | © CTHPIH 0TpocC Y1 OK 2,6,9

METOJIBI / [Tposepounas padora |32 [IK 2.1
Tema 4.3. POBEP P 33
HucgenHoe peneHne
QOBIKHOBEHHBIX
nuddepeHInanIbHbIX
VpaBHEHUU

Kputepun u mkaJjia olileHUBAHHS B pe3yJibTaTe U3yYeHUs] AUCUUILIMHBI IPH
NPOBEICHNH TEKYIIero KOHTPOJISA U POMEKYTOYHOM aTTeCTALMHU

Ikajga oneHNBaHUA Kpurepuu oueHku

«OTJIUYHO OOyuaroiuiics MpaBUIIbLHO OTBETHII Ha
TeopeTruueckue Bonpockl. [Tokazan oTiaryHbIe 3HaHUS
B pamMKax yuyeOHoro matepuaia. [IlpaBuibHO




BBITIOJIHUJI TpaKTU4Yeckue 3aaanus. [lokazan
OTJINYHBIC

YMEHUS U BJIaJICHUs] HAaBbIKAMU TPUMEHEHUS
MOJIYYCHHBIX 3HAHUW U YMEHUH NpU PEIICHUH 3a/a4 B
paMKax y4eOHOTo MaTepHaia.

«XOpomIo»

OOyuatomuiicsi ¢ HeOOJIBIIMMUA HETOYHOCTIMHU
OTBETHJI HAa TEOpEeTUUYECKHE Bompochl. [Tokazan
XOpOIIKe 3HAHUS B paMKax yuyeOHoro matepuana. C
HEOOJIBITUMU HETOYHOCTSIMH BBITTOJTHIT
npakTuyeckue 3aaanus. [lokazan xopoiue yMeHus 1
BJIAJICHUSI HABBIKAMH PUMEHEHHUSI TIOTyYEHHBIX
3HAaHWW U YMEHUH MpU PEIICHUH 3a1a49 B paMKax
y4eOHOro MaTepuarna.

«YAOBJICTBOPUTCIBHO»

OOGy4aronuics ¢ CylecTBEHHBIMU HETOUYHOCTSMHU
OTBETHJI HA TEOPETUUECKHE BOMPOCHI. [lokazain
yIOBJICTBOPUTEIIHHBIC 3HAHUS B paMKaxX y4eOHOTO
marepuaia. C CylecTBeHHbIMU HETOYHOCTAMU
BBINOJIHWII pakTU4YecKue 3aaanus. [lokazan
YAOBJICTBOPUTEIIbHBIE YMEHUS U BJIAJICHUSI HABBIKAMHU
MIPUMEHEHMUS MMOJYYEHHBIX 3HAHUN U YMEHUU TTPU
pEIIeHNH 3a7a4 B paMKaxX y9eOHOTO MaTepuania.
JlomyCTrII MHOTO HETOYHOCTEH ITPU OTBETE HA
JOIIOJTHUTEIIbHBIE BOIPOCHL.

KKHCYOOBJICTBOPHUTCIILHOY

OOyuaroiuiics Mpy OTBETE HA TEOPETUUECKUE
BOITPOCHI U NPU

BBIITOJTHEHUU MTPAKTUYECKUX 3aaHUI
IPOJIEMOHCTPUPOBAII

HEIOCTATOYHBIN YPOBEHb 3HAHWUN U YMEHUW NIPU
pereHn  3a7a4 B paMkax yaeOHoro marepuana. [Ipu
OTBETaxX Ha JOTOJHUTEIbHbBIC

BOITPOCHI OBLJIO JOMYIIEHO MHOKECTBO HEMPaBUIBLHBIX
OTBETOB.

3. TEKYIIIUH KOHTPOJIb

OBA3ATEJIBHBIE KOHTPOJIBHBIE 3A/TAHUSA

(BONIPOCHI M TECTHI)

Temal.l. {ud¢pepeHnuanbHoe U HHTErpajibHOE UCUHNCICHUE

BOIIPOCHI 110 TEME:

1. Uro 3HauuT «3a1aTh QyHKIHIO»? YKaXUTEe TpU 00BEKTA.

2. UTto Takoe He3aBUCHUMAs U 3aBUCHMAs IEPEMEHHbIE?

3. Kaxkwue BbI 3Haere criocoObl 3a7aHust GyHKIIUHU OJHOU MePEMEHHOMN?
4. [TpuBeaute npumep GYHKIIUU OJHOU MEPEMEHHOM.




5. UYro takoe npenen pyHkuun?

6. Ha kakom si3bike Hambojee 4acto (OpMyJIUPYIOT OINpEesieHue mpeena
byHkIUN?

7. B 1em coctout nepBoe CBOMCTBO mpeaena GyHKIIUU?

8. HazoBute BTOpOE CBOMCTBO npejena PyHKIuu.

9. B ueM cocTouT TpeThe CBOMCTBO npezena PyHKIuu?

10. HazoBuTe ueTBepTOE U MATOE CBOMCTBO Mpeaeia (PyHKIUH.

IIpakTuyeckas padora Nel
BbruncijieHue Npou30HbIX.

IIpoBepounasi pad6ora mo teme « [IpousBoaHasi, pu3nIECKUii CMBICI.

Bapuanr 1

1.Haiiti mpon3BOAHYIO QYHKIIUU y = sin6(4x3 - 2).
2.HaiiTi mpon3BOIHYIO TPEThEro nopsiaka GyHKIUKH y =3x* +cos5x .

o 3
3.HanucaTh ypaBHEeHHE KacaTenbHOU K rpaduky GyHKIUH f(x)=— B TOUYKE
X
¢ abcrmccont x, =-1, x, =1.
4 MarepuanpHasl TOYKa JIBUXKETCA IO 3aKOHY x(t):—gt +2t* +5¢t. Hantn

CKOpOCTh U YyCKOpeHHe B MoMeHT Bpemenu =5 c. (Ilepememenue
U3MEpSAETCS B METPAX.)

Bapuanr 2

1. Haiitu npou3Bonnyro QpyHKIUHU y = cos” (6x2 + 9).

2. HaiiTi IpOM3BOJIHYIO TPETHETrO MOpsiIKa PYHKIUHU y = 2x° —sin3x.
3.HanwucaTh ypaBHEHHE KacaTeldbHOU K rpaduky QyHKUUU f(x)=2x-x B
TO4Ke ¢ abcrmccont x, =0, x, =2.

4 MarepuasbHasi TOUKa ABHKETCS 10 3aKOHY x(¢) =¢° —4¢>. HallTu ckopocTh

U ycKkopeHue B MoMeHT BpemeHu 7=5 c. (Ilepememienue wusmepsieTcs B
MeTpax.)

Bapuanr 3

1. Haiitu npou3Bonnyo GpyHKIUMN y =1g’ (3x4 —~ 13).

2.HaiiTi mpOu3BOIHYIO TPETHETO MOPsAKA PYHKIUH y = 4x° —e™*.
3.Hammcarp ypaBHeHHE KacaTelnbHOW K Tpaduky (QyHKOMH f(x)=x"+1 B
TOYKE ¢ adcuccon x, =0, x, =1.

4 MarepuanpHas TOUKa JABUXKETCS MO 3aKOHY x(f) = AR Haiitu ckopocts

U ycKkopeHue B MoMeHT BpemeHu 7=5 c. (Ilepememienue wu3mepsieTcs B
MeTpax.)

Bapuanr 4

1.Haiitn nmpon3BoaHy0 QyHKIUA y = ctg* (Sx3 + 6).



2.Haiit Ipon3BOIHYIO TPETHETO MOPsIKa QYHKIIUU y = Sx* —cos4x.
3.HamucaTth ypaBHEHHE KacaTelbHOU K rpaduky ¢GyHKIuM f(x)=x’-1 B
TOYKe ¢ abcruccort x, =-1, x, =2.
4 MarepuanbHasi TOYKa ABMXKETCS O 3aKOHY x(¢) =t¢* —2¢. HaliTu CKOpOCTH
U yckopeHue B MoMeHT BpemeHu =5 c. (Ilepemeienue usmepsiercs B
MeTpax.)

Bapuanrt 5
1. Haiitu npon3BonHyr0 QyHKIUH y = arcsin® 7x°.
2.Haiiti mpou3BOIHYIO TPETHhETO MopsiaKa PyHKIUHN y = 4x* +sin 2x.
3.Hanucath ypaBHEHHE KacaTelbHOM K rpapuky (QyHKUMH f(x)=1gx B

) T
TOUKE ¢ abcLUCcCoil x, = RN

4. MatepuasibHasi TOYKa JABIDKETCS MO 3aKOHY x(¢) =2¢’ —8. HaliTi ckopocTh
U yckopeHue B MoMeHT BpemeHu =5 c. (Ilepemeienne uszMepsercs B
MeTpax.)

Bapuanr 6
1.Haiiti mpon3BoHYy0 QYHKIHUH y = arctg®Sx*.
2.Haiitu pon3BOAHYIO TPETHETO MOpsiAka PyHKIMH y = 6x° +e**.
3.Hanucath ypaBHeHue KacaTeiabHON K rpaduky QyHKUIUU f(x)=1+cosx B

o T
TOUKe ¢ abcrmccont x, =0, x, = 7
4 MatepualibHasi TOUKa JBMXKETCS 10 3aKOHY x(t) =t +2¢. HaliT ckopocTb
U yCcKOpeHHe B MOMEHT Bpemenu =5 c. (Ilepemelnenue usmepsercs B

MeTpax.)

Bpewms Ha BbinonHenue: 40 MUH.

Kpurepuu ouneHuBanus:
«OTJIMYHO» - BEPHO BBINIOJHEHO 4 3a/1aHus;
«XOpPOLIO» - BEPHO BHIMIOJIHEHO 3 3a1aHUS;
«YZOBJIETBOPUTEIBHO) - BEPHO BBIIIOJIHEHO 2 3a/1aHMUS;
«HEYJOBJIETBOPUTEIHHOY - BEPHO BHIIIOJIHEHO MeHee 2 3aJaHuil.

Bpems BbINOJIHEHUS KOHTPOJIbHOM padoTsl 14 30 Mmun

Kpurepuii ouenku:

KoaunuecTtBO Onenka
NMPABWIbHBIX
OTBETOB
95-100% «5»
96-90% «4»




71-80%

«3»

81% u MeHblIle

«2»

IIpakTyeckas padora Ne3. BrlunciieHne HEONpeIeIeHHBIX UHTETPAJIOB

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

[ xdx

[x?ax

[xax

[2ax

[ 6oxctx
I%ﬁdt
j@—ma

j (4x — x7)dx
j 5(x — 2)dx

j (8x° +4x — T)dx
j (14 3x)dx
j (x+4) dx

j 3(2x —3)’dx
j x(3—x)>dx
[ 4/xax
[RER:

dx

2
X

b
e
.[ 3dx
44/x
xdx
J 2Jx
Ux

—dx
4x

J‘x de

4/ 3
X

24, j(———+3x/_jdx

25.

26.

31.

=

32.

33.

35.
36.
37.

38.

39.
40.

41.

42.

43.

3y

44

J

J=

. j4sin xdx

2
X

. | 2cos xax
]
]

2dx
cos’ x
3dx

sin? x

23/x = 3x2
N

J(l + cos x)dx

j (2 —3sin x)dx

j(3x2 —2cos x)dx

3

2
' J‘(coszx_

j3e”du
I2a¢d¢
j(x —5e")dx

sin? x

I(Ze’ —3cost)dt

3dr

2t

(e

J
J

6dx
1+x?
3dx

41— x?

J-2c052 v+1

cos’ v

sin?¢-2

sin? ¢

dv

dx

Jas

45[

Ttet smx

46. J.tg xdx

47[

x’dx
x2+1




Bpemst BbINOJIHEHHSI KOHTPOJIBHOI padoTsl 14 30 MuH

Kpurepnii onenkn:

KoanuecTBO Onenka
NPaBUWIBLHBIX 0TBETOB
95-100% «S5»
96-90% «4»
71-80% «3»
81% 1 MeHbIIIe «2»

Ilpakmuueckan paboma N5, 6
Bbluuc/ieHHe onpe/ieJieHHbIX HHTErpajioB

- T(2e“ +3cosx Hx i(x2 —3x+7px
cos’ x, 50 S 30 .

© 2dx 3 ¢ 1
_!.ﬁ J’(l—2x+3xzﬂx‘ J.(zxz 3Xﬁ]dx;

X 5. 1 6. !

iy 41 8( 1 ]d, “ox +5—7x
d 4x — X d
7..! \/; x; 8.-!. 33\,)62 ; 9.-!. X )

’

% b 2 % 2 : 3 2
10.!: Smx+coszxjdx; . .([tg xdx; . J;(4x —-3x +2x+1}z’x;
} dxdy+ [sinxdc
cos2xdx + | sin xdx x—1
d
13. ' i ; 14.'1[ Jx x;
J‘-e"x2 +€x;X3 + 4e" e j’(x3+2xﬂx
15. 0 € ; 16. 0 ;
(s 1ot _ 0y ( 3_1_2},
17.]5(5 +e' —2x +4Vx; 18.]5 X FER x;

— ey

@2()8 +7x% —dx — 2jd
B X
19. X ,

’

Vi

I@ + 2 (x2 +2x — l)z’x + icosxdx
1 X | z
20. 6

’

Bpemsi BbINOJTHEHHSI KOHTPOJILHOI padoTsl 14 30 Mmun

Kpurepmuii onenkn:

KoanuecTBo Onenka
NPaBUWJIbLHBIX 0TBETOB
95-100% «S5»
96-90% «4»
71-80% «3»




| 81% 1 MenbIIe

| «2»

Ilpakmuueckaa paboma Ne 6

BoiuuciieHue onpeaesieHHOro HHTerpaJga. MeToa moJacTaHOBKM.

% 2sin xdx
. |——;
J:(l cosx)’
2
3
4. IZXZ\/9—x3dx;
0
J3
7. I6xfx +16x’dx;
0
H
10. J.e‘““’”smxdx
0
13, j;- sinxdx
"3 —CoSXx
F dx
16.
'!xz—3x+2
L xdx
19. ;
I[(x2+1)2
% sin xdx
22, | —m—;
J:(l—cosx)2
2
T
25. Itg xdx;
0

4
28. j(ex - 1) e'dx;

0

5 j3ln2 xdx

b

X

5. JZ-()C2 — 1)3xdx;

1

xdx

2
8. | —;
!2\/1+x2
1. |
0

14.

17.

20.

29. |sin’ 2xcos2xdx ;

o'—..p\:)

Bpemst BbINOJITHEHHSI KOHTPOJILHOM padoTsl 14 30 Mmun

Kpurepnuii onenkn:

KoaunuecTtBO
NPaBUJIbLHBIX 0TBETOB

Ouenka

95-100%

«5»

96-90%

«y

71-80%

3»

81% u MeHbIIE

2»

3.

In3

e'dx

9
me —1

f 128xdx

3
18. J.m 2xdx;
0
8
21. sz’
X" +6x+8
3
24. Isinxcoszxdx;
0
2
z . 1 dx
27. |sin—-—;
J: x x

30. f(xz +5x) - (2x +5)x.

1



IIpakTnyeckas padora Ne7

BorunciieHue 1BOHBIX HHTETPAJIOB.

D={(x;y)[1<x<Le4<Ly<6}

” 3xy%dxdy I I Ox? ydxdy
D 2 D
D={(x;y)|3<x<6,0<5y<2} D={(x;y)|3<x<6,0<y<2}
”iy dxdy ”‘Z dxdy

3 ., x 4 2

D={(x;y)[1<x<Le4<Ly<6}

J;;[ (x -3)? )dxdy

; fo (x = y)dxdy

D={(x;y)|3<x<50<y<2}

S
D={(x;y)[1£x<4;1<y<3} D={(x;y)[1£x<4;1<y<3}
[[ G+ y)dxay [[ (26+3y )dvay

7 D 8 D
D={(x;y)|3<x<5,0<y<2} D={(x;y)|3<x<50<y<2}
H (3x2 +2 y)dxdy ” (Sx -2 y)dxdy

9 » 10 "»

D={(x;y)|0<x<1;2<y<4}

. ” (xy -3 )dxdy

D={(x;y)[1£x<3;4<y<6}

_[;[ (3)/2 - xy)dxdy

D={(x;y)[1£x<3;4<y<6}

12

13 ”_xzz dxdy
D

D={(x;y)[1£x<3,05y<2}

” (3x2 y—3x° )dxdy
D

D={(x;y)|0<x<1;1<y <2}

14

D={(x;y)|3<x<6,0<y<2}

” (6xy2 - 4x)dxdy ” (6 V + 2xy)dxdy

15 » 16 »
D={(x;y)|0<x<1;2<y<L3} D={(x;y)[1£x<2;55y<6}
[ (8x-3y)dxay ([ Gr+2y)dxdy

17 o 18
D={(x;y)|0<x<1;2<y<4} D={(x;y)|35x<5,05y<2}
”iydxdy _U 2_xdxdy

19 5 x 20 5 vy
D={(x;y)|1<x<e4<y<6} D={(x;y)|1<x<3;1<y<e}
_[ _[ 6x% ydxdy ” (3x2 y—4x )dxdy

21 b 22 »
D={(x;y)|35x<6,0<y<2} D={(x;y)|0<x<1;1<y <2}
” 6x% ydxdy ” (ny ~3)? )dxdy

23 b 24 »

D={(x;y)[1<x<3;4<y<6}




Bpemsi BbIOJIHEHUSI KOHTPOJIbHOM padoTsl 14 30 MuH

Kpurepuii ouenku:

KoauuecTBo Onenka
NPaBUJIbHBIX OTBETOB
95-100% «5»
96-90% «4»
71-80% «3»
81% 1 MeHbIIIE «2»

IIpakTyeckas padora Ne8.
IIpmeHeHne MPOU3BOAHOI U HHTErpaJa.
Bapmuanr 1

1.

2
Boruncnuth onpeneneHHb HHTErpall: J.(4x2 +x - 3ﬁx .

0
3

o~ 3
2. BplUMCINUTDH ONPEEIIEHHBIH HHTErpal METOI0M MOJCTAHOBKHU: _[ (2x - 1) dx .
2
3. BbuuciuTh, MpeaBapuUTENbHO CAETAB PUCYHOK, TUIOMAAb (UTYpHI, OTPAaHUYEHHON JIMHUSIMHU:
y=-x"+4, y=0, x=-2, x=2.
4. Haiitu o0beM Tena, MOJYyYEHHOTO MPU BpAIIEHHMH BOKPYT OCH abcuucc KpUBOJIMHEHHOMN
Tpaneuuu, OrpaHUYCHHON JIMHUSAMHU: y = Jx, y=0, x=1, x=4.
5. CKOpOCTb JBUKEHHS TOYKH U3MEHSeTCA 10 3aKoHy v =23t +2¢t+1 (wm/c). Haiitu nyts S,
MpONeHHBINA TOUKOM 3a 10 ¢ OT Hayana ABUKEHHUS.
Bapuanr 2
o . 2
1. BpluucnuTh onpeseneH bl HHTErpat: j(2x -x+ 4)1x.
0
1
o~ 4
2. BbIYMCINTE ONpENENIeHHBIN HHTErpall METOA0M IOJACTaHOBKH: J. (3x + 1) dx .
0
3. BbuuciuTh, MpeaBapUTENbHO CAETAB PUCYHOK, TUIOMAAb (UTYPHI, OTPAaHUYEHHON JIMHUSIMHU:
y=-x"+1, y=0, x=-1, x=1.
4. Haiitu o0beM Tena, MOJYyYEHHOTO MPU BpAIIEHHMH BOKPYr OCH abcuucc KpUBOJIMHEHHOMN
Tpaneuuu, OrpaHUYCHHON JIUHUSAMHU: ) = Jx, y=0, x=0, x=1.
5. CKOpOCTh JBMKEHMS TOUKH H3MEHSeTCsS MO 3akoHy v =9t -8t (m/c). Haiitu myts S,

MPOUICHHBIA TOUKOHW 38 YETBEPTYIO CEKYHY.

Bpemsi Ha BbInOJIHeHHe: 45 MUH.
Kpurtepun onennBanus

«OTIU4HO» - 85%-100% mnpaBUIIbHBIX OTBETOB,
«xopommo»- 65%-85% mnpaBUIBHBIX OTBETOB,

«ynoBaeTBOpUTeNbHO»- 50%-65% mpaBUIIBHBIX OTBETOB,

«HEYJIOBIIETBOPUTEIBHO»- MeHee 50% MpaBUILHBIX OTBETOB



Tema 1.2. O0bIkHOBeHHbIE MU epeHIIATbHbIE YPABHEHH S

IIpoBepounas padora
Bapuanr 1
__ 1.SBnsarotcs b7 JaHHbBIE GYHKIMHA__  pEIICHUSMH __ JaHHBIX
nuddepentinanbHbIX ypaBHeHUH (17151 Ne 1-2).
l. y=ce ™ +ce’, y"+4y'-5y=0.
2.y= §, y':——l_y2 .
X 8
2.Pemmuts cnepyromue nuddepeHnnansabie ypaBHEHUS TIEPBOTO U BTOPOTO
—mopsiaka (s Ne 3-6). —

3.y =—5—+x
cos” x
4 r_ X — 1
Y=
5.y'-3y+5=0.
Bapuanr 2
l. SBnsaroTcs JIn JaHHBIC ®YHKHHH PCIICHUAMN JaHHBIX

nuddepennanbHbpIX ypaBHeHUH (17151 Ne 1-2).
l. y=ce* +c,xe*, y"+2y'+y=0
2. y=e""+2, y' =4y
2. Pemtsb cnenyrouue nuddepeHnnanbHble ypaBHEHUS IEPBOTO U BTOPOTO
nopsiaka (s Ne 3-6).
3.y'=-6y
4.y = J
VI-x’
5. y"=7y"+10y=0
Bapmunanr 3
1. ABnstores by TTaHHBIC byHKIANA pEIICHUSIMU JTAHHBIX
nuddepentnanbHbIX ypaBHeHut (s Ne 1-4).
l.y=ce™ +c,xe™, y"+4y +4y=0.

2.y=e" -5, y' =3y+15.

2.Pemuth cnenyronue auddepeHmanbable ypaBHEHUs IEPBOTO U BTOPOTO
nopsiaka (st Ne 6-12).

3.y'= —Xx
1-x*
,  2x
4y =—2.
y
5.y'+8y-3=0

Bapuant 4



1. ABnstores m TaHHBIC byHKIAN peIIeHUsIMA TAHHBIX
nuddepentnanbHbIX ypaBHeHUH (1715 Ne 1-2).
l.y=ce* +ce’, y"—y'—6y=0
2. y=2, y=-y’
X
2.Pemmuth cnepyromue qudepeHnnansabie ypaBHEHUS TIEPBOTO U BTOPOTO
nopsiaka (st Ne 6-12).

3.y =8y
4.y =2
4 1+ x?

5.y"+8y +16y =0

Bpems Ha BeInosIHeHue: 45 MuUH.
Kpurepuu oneHuBanus

«OTImuHO» - 85%-100% mnpaBUIBHBIX OTBETOB,
«xopommo»- 65%-85% MpaBUIbHBIX OTBETOB,

«ynoBaeTBoputenabHO»- 50%-65% npaBUIbHBIX OTBETOB,
«HEYJIOBIIETBOPUTEIIBHO»- MeHee 50% MpaBUIbHBIX OTBETOB

Tema 1.3. Peenne nudppepeHunaJIbHbIX YPAHEHUH YACTHBIX MPOU30IHbIX.

IIpakTyeckas padora Nel2
Pemrenue qugpepeHMaIbHBIX YPABHEHHI B YACTHBIX MPOU3BOIHBIX

Bapuant Nel.

Pemnte nuddepennmanbabie ypaBHEHUS U HAMIUTE YaCTHBIE pelieHus (YaCTHBIC

MHTErPalibl), yAOBIECTBOPSIOIME JaHHBIM YCIOBHSIM:
(x+1)*dy-(y-2)%dx =0,y =0mupux = 0.

yeosxlny=y,y=Inpux=r.
3etgy cos’ydx- (1 +e)dy =0, y =m4npux = 0.

Bapuant Ne2.

Pemnre nuddepennmanbabie ypaBHEHUS U HAWIUTE YaCTHBIE pellieHus (4acTHbIE
MHTETPajbl), YAOBIECTBOPSIONINE TAHHBIM YCIOBHSIM:

(\/E+\/;)y-y=0,y=lnpux=].
(1+x°)y’dx - (?- Dx’dy =0, y =1 npux = 1.
(x> +x) dx + (x’y -y)dx =0, y =1 npu x = 0.



Bapuant Ne3.

Pemnte nuddepennmanbabie ypaBHEHUS U HAMIUTE YaCTHBIEC pelieHus (YaCTHBIC
WHTErpaJibl), YIOBICTBOPSIONUINE JAHHBIM YCIOBUSIM:
ydx,+ ctgxdy =0,y =-1 npu x = 1/3.
tg x sin’ y dx+cos’xctg y dy = 0,y = /4 ipu x = /4.

(5 +y)de+ (-xy)dy=0y=1npux=1.

Hopma ouenkmu:

KoanuecTBO Onenka
NPaBUJIbHBIX OTBETOB
95-100% «5»
96-90% «4»
71-80% «3»
81% u MeHbIIIE «2»

Bpems BbIoJIHEHUsI KOHTPOJIbHOM padoThl 14 30 MmuH

Tema 1.4. Paanl

OTBeTUTH HA BONPOCHI:
1. Yto Takoe yuciIoBOM psia?

2. Kako#i aieMeHT Ha3bIBalOT OOIIMM YWIEHOM YHCJIOBOTO psifa?

3. Kakwue psapl Ha3bIBAIOTCSA CXOASIIUMUCS?

4. Kakue pszbl Ha3bIBAIOTCS pACXOAAIIUMHUCS?

5. B yem coctout npusHak Jlanambepa cXoquMOCTH PsIOB?
YTo Takoe YacTUYHAsI CyMMa YHUCJIOBOTO pAna?

[IpakTuueckas pabora
Omnpenenenue cxoauMocTu psnoB no Jamamobepy.

Bapuant Nel.

2k +1

o0
3aganme 1. Mccnenyiite 4ucnoBou psia ; 2k

Ha CXOJMMOCTH 0 mpu3HaKy Jlanambepa.3anuiinre msaTh NEPBLIX YWICHOB psa.

@ kk
>
dd
g-1 v

3ananue 2. [IpoBepbTe pacxoAMMOCTh YUCIOBOTO Psiaa

Bapuant Ne2.



> 3k—1

3amanue 1. Uccnenyiite yucnoBoi psij ; 3k

Ha CXOOUMOCTS I10 ITPU3HAKY I[aHaM6epa. 3anuimTe naTh IMCPBLIX YJICHOB psaa.

0 n n
3amanue 2. [IpoBepbTe pacxoAUMOCTh YHCIOBOTO psiia Z n!
n=1 .
Bapuant Ne3.
5 5 4k +1
3amanue 1. Uccnenyiite yucioBoil psia 24—k
k=0

Ha CXOOAUMOCTD I10 ITPU3HAKY I[aJIaM6epa. 3anuImTe IsITh IICPBLIX YJICHOB pAaA.

@ kl‘
>

dd [
g-1 v

3amanue 2. [IpoBepbTe pacxoAUMOCTh YHCIOBOTO psiia
Hopma ouenkmu:

KoanuecTBO Onenka
NPaBUJIbHBIX OTBETOB
95-100% «5»
96-90% «4»
71-80% «3»
81% 1 MeHbIIIE «2»

Bpemsi BbINOJIHEHUS KOHTPOJIbHOM padoThl 45 MUH
[TpakTuueckas padota Nel3

CXOI[I/IMOCTB YHUCIOBBIX PAOOB.

1. Kakue psiipl Ha3pIBatOTCS 3HAKOIIEPEMEHHBIMU psiiaMu?

2. Kakue psaabl Ha3bIBarOTCS 3HAKOIOJIOKUTENBHBIMU pAJaMu?

3. Kaxkue psizipl Ha3pIBAIOTCS 3HAKOUEPENYIOIMMHUCS psaaMu?

4. B uewm coctout npusHak JIeHOHMUIIA CXOIUMOCTH PSIOB?

5. ConpaBennuBa nu TeopeMa JleOHUIA €CIH YCIOBUE U, >>Uy+1 BBIIOJIHSICTCS, HAYWHAS
C HEKOTOporo Homepa N?

6. SBnseTcst M yCIOBUE Uyp>Uu+1 CXOAUMOCTH psia HEOOXOIUMBIM?

7. B 4eM COCTOMT IOCTaTOYHBIN MPU3HAK CXOAMMOCTH 3HAKOIEPEMEHHOrO psfa WU

MIPU3HAK A0COTIOTHON CXOUMOCTH?
Bepuo nu yrBepxkaenue: « Eciau nanabiid psij cCXOAUTCS, TO Psifl, COCTABICHHBIN U3 a0COMIOTHBIX

BCJINYHH €I'0 YJICHOB, MOXKCT U paCXOI[I/ITBCH))?

[IpakTrueckas padora Nel4
CX0IMMOCTH YUCIIOBBIX PSI/I0B.
Bapuant Nel.



=2k +1

3ananme 1. Vccnenyiite 4ncioBoi psin ; 2k

Ha CXOIUMOCTD I10 ITPHU3HAKY HaHaMGCpa.:‘;aHI/IIHI/ITe IIATDH IICPBLIX YICHOB Ps/aa.
o .t

4_4| -
o k!

.3ananme 2. [IpoBepbTe pacX0AUMOCTb YHUCIOBOTO pslia

Bapuant Ne2.

= 3k —1

3ananme 1. Vccnenyiite 4ncioBo psin ; 3k

Ha CXOAMMOCTH 10 npu3Haky [lanmambepa. 3anumuTe maTh NEPBBIX YWICHOB psaa.
0 n
Z -
3aganue 2. [IpoBeppTe pacxoJUMOCTh YHCIOBOTO psiaa n! -
n=1 .

Bapuant Ne3.
4k +1

3ananmue 1. Mccnenyiite uncnoBoit psn Z 4k
k=0

Ha CXOJMMOCTH 110 MpHU3HaKy JlanamOepa. 3anummTe nsaTh MEPBBIX WICHOB psijia.
o .k

P— kl
3aganue 2. [IpoBeppTe pacxoJUMOCTb YUCIOBOTO psiaa =L

Hopma ouenkmu:

KoanuecTBO Onenka
NPaBUIbHBIX OTBETOB
95-100% «5»
96-90% «4»
71-80% «3»
81% 1 MeHbIIIe «2»

Bpemsi BbINOJIHEHUS KOHTPOJIbHOM padoThl 45 MUH
[TpakTuueckas padota Nel5

CXO)II/IMOCTB YUCJIIOBBIX PAOOB.

1. Kakue psipl Ha3pIBatOTCSl 3HAKOIIEPEMEHHBIMU psAAaMu?
2. Kakue psabl Ha3bIBatOTCS 3HAKOIOJIOKUTEIbHBIMU pAgaMu?



(98]

Kaxue psipl Ha3pIBatoTCA 3HAKOUYEPETYIOIIUMUCS psiaaMu’?
B ueMm coctout npuzHak JIeiOHUIIA CXOUMOCTH PSIOB?
5. ConpaBennuBa nu TeopeMa JlelOHUIA €CIM YCIOBUE U, >>Uy+1 BBIIOJIHSICTCS, HAYWHAS
C HEKOTOoporo Homepa N?
SBnsieTcs M YCIIOBUE Un>Upn+/ CXOAUMOCTHU Psiia HEOOXOIUMBIM?
7. B 4yeM COCTOUT JOCTaTOYHBIM MPHU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHOI'O psja WIH
MIPU3HAK a0COTIOTHON CXOJUMOCTH?
Bepuo nu yrBepxkaenue: « Eciau nanasiid psij cXOAUTCS, TO Psifl, COCTABICHHBIN U3 a0COMIOTHBIX

>

a

BCJIHNYHH €TI0 YJICHOB, MOXKCT 1 paCXOI[I/ITBCH»?

Tema 2.1. MHoOkeCcTBa U OTHOLLIEHUS
IIpakTnyeckasi padbora no reme:

Y10 Ha3BIBAETCSI MHOKECTBOM?

UTo Takoe mMyCcToe, yHUBEPCATBHOE MHOKECTBO?

Kakue onepanuu HaJl MHOKECTBaMU BbI 3HaeTe?

[lepeunicnuTe CBOMCTBA oniepaluii HaJL MHO>KECTBAMM.

Uto Takoe OMHApHOE OTHOIIEHHE?

Kaxk o0o03HauaeTcst oTHOIIIEHHE?

HazoBuTe BBl OMHAPHBIX OTHOIIIEHU MHOXKECTBa?

Yto Takoe sApO OTHOLICHUS?

Yto Ha3pIBa€TCSI KOMIIO3UIINEH OTHOIIIEHUH ?
Ha3zoBuTe cBOMCTBA OTHOILICHHUH.

RN W=

[IpakTuueckas pabora.
Bapuant Nel.

Nel. Kak Ha3bIBaeTcs cijeqyriiee MHOKECTBO YN CeJI:
N — MHOECTBO... N=1{1,2,3,4,...}
Ne2. Yto o603Ha4aeT 3anUCh?

AuB=§{x|xe Avxe B}
AAB =§{x|(xe Anxg B)v(x¢ AN xe B}

Ne3. Boinoanure onepamun AxB, C? HaJl MHOKeCTBAMH

A=1{25,6}
B ={4,5,6}
C=1{3}

1.N — MHOKECTBO HaTypajJbHBIX YHCEIL,

N=1{1,2,3,4,.);

Bapuant Ne2.

Nel. Kak Ha3pIBaeTcsl ciieAyloniee MHOKeCTBO Y ceI:
Z. — muoxectBo ... Z={...,—3, -2,-1,0,1,2,3,4,...}
Ne2. Yto o603HaUaeT 3anUCh?

ANnB={x|xe Anxe B}



A={x|xg A)
Ne3. Boinoanure onepamun AxB, C? HaJl MHOKeCTBAMH
A={13,7}
B=1{52,4}
C

={1,3}

Nel. Kak HasbIBaeTcsi cjiegyroniee MHOKECTBO YHCeJI:

O={ E|mEZ/\neN }
n

Bapuant Ne3.

Q — MHOXeECTBO. ..
Ne2. Yo o003HaUYaeT 3anuch?

A\B={x|xe Anx ¢ B}
AxB={(a,b)|laec An b e B}

Ne3. Beinoanute onepauun AxB, C? HaJ MHOKeCTBAMM:

A=1{316}
B={138}
C={1,2}
Hopma ouenku:
KoanuecTBO Onenka
NPaBUWJIBLHBIX 0TBETOB
95-100% «5»
96-90% «y
71-80% «3»
81% u MeHbIIEe «»

Bpemsi BbINOJIHEHUS KOHTPOJIbHOM padoThl 45 MUH

Tema 3.1. BeposiTHOCTB, TeOpeMa CJI10KeHUS] BEPOSITHOCTEH.
IIpakTuyeckast padboraNel6
Brranciienune BeposaTHOCTEN
1.3ananmel.
451

Beruucnuts: a) 3; 6) 751 g) 6l

3amanue 2. CKOJbKUMU CIOCOOAMH MOYHO PAacCTaBIsATh HAa OJHOM MOJIKE IIECTh
Pa3JIUYHBIX KHUT?

3amanue 3. CKOJNBKO BapuWaHTOB pPacHpeAesieHUs] TPEeX IIYTEBOK B CaHATOPUU
Pa3IMYHOro NpodUIIsi MOKHO COCTABUTD IS TISITH MPETEHIEHTOB?

3ananme 4. B Opurane u3 25 4enoBeK HYHO BBIJICIUTH YEThIpeX AJisi paboThl Ha
orpeneneHHoM yyacTke. CKOJIbKUMHU CIIOCOOAMM 3TO MOXKHO ClIEaTh?



2.3apaua 1. Ha gakynbprere uzyuaercs 16 npenmeroB. Ha noHenenbHUK HYKHO B
pacrniucanue noctaBuTh 3 npeamera. CKOIBKUMHU CIIOCO0aMU MOKHO 3TO CIeNaTh?

3apava 2. U3 15 006ekTOB HY>KHO 0T0OpaTh 10 00beKTOB. CKOIBKUMU CIIOCOOaMU
9TO MOXKHO cIenaTh?

3amaya 3. B copeBHOBaHHUSX y4yacTBOBAJIO YeThIpe KOMaHAbl. CKOJBKO BApUAHTOB
pacrpeeneHust MECT MEXy HUMU BO3MOXKHO?

3anaua 4. CKOJBKUMH CIIOCOOAMH MOXHO COCTAaBUTH JI030p M3 TpeX COJJaT U
oaHoro oduiepa, eciau umeercs 80 connaar u 3 oduiepa?

3.

1. B nmaptuu u3 18 neraneit Haxoxstca 4 OpakoBaHHbIX. Hayram BbiOuparoT 5
neraneid. HalTw BepoOATHOCTH TOTO, YTO M3 3THUX S JeTaleld JBE OKAXKYTCA
OpakOBaHHBIMH.

3anaua 1. B notepee u3 1000 6useroB umerorcst 200 BBIMTPHIMIHBIX. BeiHUMAIOT
Hayrajg oauH Owuier. YeMy paBHa BEpPOATHOCTH TOTO, YTO JTOT OWIIET
BBIUTPBIIIHBINA?

3agauya 2.B naprum u3 18 neranmeit Haxoxsrtcs 4 OpakoBaHHbIX. Hayran
BBIOMparoT 5 getaneil. HaliTh BepOSTHOCTH TOTrO, YTO W3 ATUX S5 neranedl 1aBe
OKaXyTcsi OpaKOBAHHBIMU.

Hopma ouenkmu:

KoanuectBo Onenka
NPaBUWJIbLHBIX 0TBETOB
95-100% «5»
96-90% «4»
71-80% «3»
81% 1 MeHbIIIe «2»

Bpemst BbINOTHEHNSI KOHTPOJIbHOI padoThl 14 30 Mmun

Tema 3.2. CiryuaiiHasi BeJINUMHA, ee PyHKIUs pacnpeneieHust.

IIpakTnyeckass padora Nel7 @OynHkuusi pacnpenejeHusi IUCKPETHON Cay4YalHOM
BeJIHYHHBI.

OTBeTUTH Ha BOIIPOCHI:

1. HenpepsiBHas ciayyaiiHas BelnYHHA.

2. [110THOCTH BEpOSITHOCTH HETIPEPHIBHOM CITy4aifHOW BETMYHHBI.

3. CBolicTBa INIOTHOCTHU pacHpeeIeHNs BEPOSITHOCTEM.

4. YcnoBue HOPMUPOBKH.

5. BeposATHOCTH NMONaiaHus B UHTEPBaJl HEMPEPHIBHOMN CIIy4allHOM BETUYHHBI.

6. OCHOBHBIE XapaKTEPUCTUKH HEMPEPHIBHON CITy4aliHON BEIUYUHBIL.



KoHTpoJabLHbIe 3a1aHus:

1. HenpepbiBHas citydaiiHas BeTUUMHA 3a/1aHa (QyHKIUEH pacripeneneHus
I 0, npu x <1
F(x) :Ha(x— D,npul<x <3
H 1, npu x>3

TpeOyercs:

a) HaliTu nocrosHHy 4,

0) HalTH IJIOTHOCTh pacupeeneHus f(X),
B) IOCTPOUTH Tpaduku f(x) u F(x),

r) Haiith P(1,5<X<2),

1) HAlTH TTapaMeTpPhI pacIipeIeTIeHus.

2. HenpepriBHast ciyyaiiHas BeIMUMHA 3ajaHa IJIOTHOCTHIO BEPOSTHOCTU

01 T
ECOSX, npu - ESXS
f(x) =0

D0,n ux>£ umu x < - —
g P 2 2

NS

N

a) HaliTu (pyHKIMIO pacnpeneneHus F(x),

0) moctpouts rpaduku f(x) u F(x),
0<x<Z

B) HaiTu P( 4 ),

T') HATH apamMeTpsl pacipeeCHHs.

Hopma ouenku:

KoangecTBo Onenka
NPaBUWJIbLHBIX 0TBETOB
95-100% «5»
96-90% «4»
71-80% «3»
81% 1 MeHbIIIE «2»

Bpems BbINOJIHEHUSA KOHTPOJIbHO padoThl 14 30 Mun
Tema 4.1. UncjieHHOEe MHTETPUPOBaHME.
IIpakTnyeckas padora Nel9
YucieHHOe MHTETPUPOBaHME MeTOI0M Jiljiepa.
Bomnpochnr:

1. Kakue cymecTBy0T criocoObl nccieaoBaHus GyHKIuu?



2. Kakue MeTo bl UCTIONB3YIOT JIJISl HAXOXK/JECHUS KOpHEU ypaBHEHUS?

3. Iyt 4ero UCMoIb3YIOT MPOUEAYPY OTACICHHS KOPHEM?

4. B uem cyTb MeTOZa TUXOTOMHH?

5. B ueM cyTh MeTon10B Xopa 1 HetoTona? Yto obmiero Mexay STUMHA METOaMu?

6. Kpurepuun ocTaHOBKH UTEPAIMOHHOTO MpoIEcca.

4.1.5 UuauBuayajibHble 3a1aHUS

Haiitu npubnukeHHble pellieHUs] HETMHENHBIX alreOpandyeckux ypaBHeHUH. OTaenuTh KOpHU
3a/1aHoro ypaBHeHus. Ecny KopHeW HECKOJIBKO, TO YTOUHUTh OJIMH U3 HUX YKa3aHHBIMU
MeToaaMHu (Tadu)

(A) — MeTo10M MOJIOBUHHOTO JI€NIeHUs (JUXOTOMUN);

(b) — metomom xopx;

(B) — meTonom kacaTenbHBIX (MeTOo10M HBIOTOHA).

CpaBHUTH pe3yibTaThl, MOITYYCHHbIE pa3HBIMU MeTofaMu. Crienarb MpoBepKy.

Tabauya 1— Bapuanmul 3a0anuii

Bapuanr YpaBuenue Meron | Bapuanr YpaBHeHue Meron
1 %- siix =025 g‘ 14 tg (0.5 + 0.4) =x° g‘
2 3x- cosx- 1=0 g 15 e snx- 1=0 g
3 %+ hx =0.05 g‘ 16 aresin - 2x- 0.1=0 g‘
4 x' + dsnx =0 g 17 x'- Deosx =0 }];
5 B+ cosx + 1 =0 g 18 x' - 20snx =0 g
6 - e =0 g 19 ctge- £ = /E
7 x' =snx g 20 %'+ 4x- B=0 g
8 X' B - Mx-3=0 g 21 e 2-x- 05 =0 ‘]AS‘
9 2-x=hx A 22 (-2 2 =1 b




B B
10 x' +dx- B=0 g 23 x' 3 =2 g
A A
11 x+omx =1 5 24 Tet =Bx + 2 5
12 x =snx ’]Ag 25 x' e 2% 4 =0 g
b
13 Ty B - 1%% o8 =0 B
Hopma ouenku:
KoanuecTBO Onenka
NPaBWJIbLHBIX OTBETOB
95-100% «S»
96-90% «y
71-80% «3»
81% u MeHbIIE «»

Bpemsi BbINOJIHEHUS KOHTPOJILHOM padoThl 14 30 Mun

Tema 4.2. Yncnennoe tugdepeHuupoBanme

IpakTnyeckasi padbora Ne2(.
1 Bapuanrt

1. 3agano orobpaxenue f: X-VrmeX={2345}uY= {2’3'4’5'6}.

OHpeI[CJII/ITB ABJIACTCA JIM 3aJaHHOC OTO6pa)KCHI/I€ CY6'[>€KTI/IBHBIM, HWHBCKTHUBHBIM U B3aUMHO
OJHO3HAaYHBIM, CCJIN

f(2)=2
f(3)=4
f(4)=5

f(5)=6.

o

a=(1 25 2,5=0 53

2. JlaHBI IMOJICTAHOBKH
Onpenenurs:
a) CTETeHb MOJICTAaHOBOK A, B.

0) oOpaTHbIe OACTAaHOBKY it A 1 B.



-1 -1
I
B) IPOU3BEICHUE MOACTAHOBOK A7'B u BA .

3 5 2 8 1 4 6
3. Pa3noxuTh MoACTaHOBKY 8 6 2 3 5 7 1
HE3aBHCHUMBIX LIUKIIOB.
3 1 4 5
4. OmpeaenuTh YETHOCTD MTOACTAHOBKH 2 5 4 3
VHBEPCHI.
o= (3 4 1
5. pemuTh ypaBHEHHE e w=o’ ecnu 2 3 4
_ (3 4 1 2)
1 4 3 2/
2 Bapuant

1. 3agano orobpaxenue f: X

)
4 B IPOU3BCACHUC MTOTIAPHO

<

1/ 1o nexpementy u 1o o6memMy ancity

=
S—
€
Il
—
w N
= W
(RSN
)

- Y, rme X ={2,3,4,56}uY ={2,3,4,5,6}

OHpCI[GJII/ITB SABJIACTCA JIM 3aJaHHOC 0T06pa)K€HI/IC CIOPBLKTUBHBIM, UHBCKTUBHLIM U B3aUMHO

OAHO3HAaYHBIM, CCJIN
f(2)=3

f(3)=2

f(4)=4

f(5)=6.

f(6)=5.

w

4=

&}
n =
RIS
w n

2. JlaHBI IOJICTAHOBKH
Ornpenenurs:

a) CTEINeHb MOJACTaHOBOK A, B.

0) oOpaTHBIE TOACTAaHOBKY 175 A u B.

A™1B ' u BA
B) IIPOM3BE/ICHUE TOICTAHOBOK )

—
[SS I S
~N W
= N
[
o O
w

3. Pa3noxurn IMOACTAaHOBKY 4

[HMKIJIOB.

N N
[y
w

+
1 4 3

4. OnpenenuTh YETHOCTD MOICTAHOBKU
WHBEPCUH.

ES
oW

5 7

SV S
= U
w ™
o —

B IIPOU3BCACHUC ITOMMAPHO HC3aBUCHUMbBIX

)

v

110 IEKPEMEHTY U 110 OOLIEMY YHUCITY



1 4 3 2 4 2 3 1
al ™ @ = A Y=
5. pemnts ypaBHeHne ¢ X" y= O ecrm (2 3 4 l)’ (3 4 1 2)

(11
3 Bapuant

1. 3agano orobpaxenue f: X-oVmeX={12345uy = {1'2’3'4}.

OHpGI[GJII/ITB ABJIACTCA JIM 3aJaHHOC 0T06pa)I(eHI/I€ CIOPBKTUBHBIM, UHBCKTUBHLIM U B3aUMHO
OJHO3HAaYHBIM, CCJIN

f(1)=4
f2)=3
f(3)=2
f(4)=1

f(5)=4.

A=}

w
=
oUW
[SETSN
W=
—
o
Il
P e
>
W
[SUTN SN
=
w N
S—

2. JlaHbl MOJCTaHOBKH
Ornpenenurs:

a) CTEINeHb MOJACTaHOBOK A, B.

0) oOpaTHbBIE TOJICTAHOBKH st A 1 B.
B) MPOU3BEICHUE TTOJICTAHOBOK ABu (BA)™ .

3. s noncranoBku (1372)(45), 3amaHHoi pa3ioKeHHUEM B HE3aBUCUMBIE ITUKIIbI, HAWIUTE
3aMuch B OOBIYHOM IBYX CTPOYHOI popme, IPH YCIIOBHH, YTO CTEIICHb MOJICTAHOBKHU paBHaA 7.

7 5 2 3 1 4 6 8 )
4. OnpenenuTh YETHOCTD MOJCTAHOBKH 8 6 2 3 5 7 1 4/ JEKPEMEHTY U 11O
o01iemMy 4uciy UHBEPCUH.
5. pelIUTh YpaBHEHHE ¥ & = G
1 2 3 4 5 3 5 2 41 3 1 4 5 2

@ = 7)) = o=
eCId (2 5 4 3 1)’ (5 4 2 3 l), (2 5 4 3 1)
Hopma ouenkmu:

KoanuecTBO Onenka

NPaBUJIbLHBIX OTBETOB
95-100% «S»




96-90% «4y
71-80% «3»
81% u MeHbIIIEe «2»

Bpems BbIOJTHEHUSI KOHTPOJIbHOH padoThl 14 30 MmuH
HTOI'OBbIH KOHTPOJIb

JuddepennmpoBanHbIii 3aueT

BapuanTa Nel
1. Pemmurs nuddepeHunannHoe ypaBHeHHE H HATH €ro 4YacTHOE pelieHune
dy=(2x>-5)dx mpux=1 y=-4
2. UccaenoBaTh CXOAMMOCTH psijia

1 1 1 1
+ o+

12 2.2 s Ty
3. Pemuts cucreMy ypaBHeHMi 1o popmynam Kpamepa
4x-2y+z=12,
—7x+9y+3z=-6,
3x+4y-2z=09.

4. Pemnthb cucremy ypaBHenuii Merogom I'aycca

5. BBIITOJIHUTE OeWCTBUSI HaJ KOMIUIEKCHBIMY YHCIIAaMUA
(3 +5i) ; (7 — 2i).

Bapuant Ne2
1. Pemiuth nudPepennuaibHoe ypaBHeHUe U HAWTH €ro YaCTHOE pelleHue
x2dx + ydy=0 npu x=0 y=1
2. UccaenoBaTh CXOAMMOCTH Psia
1 1 1 1
+ + e+
1-2 322 5-.2° (2n-1)-2"
3. Pemuts cucremy ypaBHeHuil no popmynam Kpamepa

3x -8y +6z=3,
—Sx+4y+3z=12,
Tx+2y—-5z=-4.

4. Penth cucteMy ypaBHEHUM MeTozoM [aycca

5. BBITTOJTHUTE I[CﬁCTBPIH HaJd KOMIIJICKCHBIMHA YU CJIaMHA
(6 +2i) ; (5 + 3i).

Bapuant Ne3
1. Pemiuts nudPepennuaibHoe ypaBHeHUe U HAWTH €ro YaCTHOE pelleHue
npu x=0 y=2
@ + @ — 0
2x

2. UccaenoBaTh CXOAMMOCTD Ps/ia

1 1 1 1
- - -

e vt ———+
2.2 3.2° 4.2° (n+1)-2""




3. Pemuth cuctemy ypaBHenui no ¢popmynam Kpamepa

4x -2y +z=12,
—T7x+9y+3z=-6,
3x+4y—-2z=09.

4. Pemuth cucTeMy ypaBHeHuii Metoaom ['aycca

5.BLINOJIHHUTE AelicTBUA HAJl KOMIIJIEKCHBIMY YHCJIAMH
(= 2+ 3i); (7 = 2i).

Bapuant No4
1. Pemnth nuddepennnanbHoe ypaBHeHHe M HANTH ero YacTHOE peleHne

ch’y — 14y TPH x=0 y=0

dx
2. UccaenoBaTh CX0AMMOCTH psijia
1 2 3 4 n
— 4+ —+ —+ —+ ..+ .
2 3 4 5 n+1
3. Pemmuth cucremy ypaBHeHnuii nmo ¢gopmysam Kpamepa

2x =S5y +6z=11,
—9x+2y+3z=9,
Sx+y—4z=-8.

4. Pemuth cucTeMy ypaBHeHuii metoaom ['aycca

5.BLINOJHHUTL AelicTBUSA HAJl KOMIIJIEKCHBIMY YHCJIAMH
(5= 4i) ; (6 + 2i).

Bapuant Ne5
1. Pemiuts nudPepennuaibHoe ypaBHeHUe U HAWTH €ero YaCTHOE pelleHue
dy + xdx =2dx npux=1 y=1,5
2. UccaenoBaTh CXOAMMOCTH psia
1 2 3 n
+ + + ..+ :

3.2 3.2% 3.2° 3.2
3. Pemmuth cUCTEMY ypaBHeHHMH HCHOJb3Ys npaBuio Kpamepa:

X+2y—z=2

2x-3y+2z=2

3x+y+z=8

4. Pemuuth cucreMy ypaBHeHui MmetonoM I'aycca.

5.BBINOJHHUTH JeiHCTBHA HAX KOMIIIEKCHBIMH YMCJIAMHU
(3-2i); (5 +1).

Bapuant Ne6

1. Pemiuts nudPepennuaibHoe ypaBHeHUE U HAWTH €ro YaCTHOE pelleHue
2y dx =xdy npux=1 y=2
2. UccaenoBaTh CXOAMMOCTH psia

5 8 3n-1
l+—+—+..+ .
6 2n




3. Pemuth cucTeMy ypaBHeHHMI MCHOJB3Ys npaBuijio Kpamepa:
2x+4y—-z=4
4x—-6y+4z=4
6x+2y+2z=16

4. Pemuuthb cucremy ypaBHeHHii Metongom I'aycca.

5.BBINOJHHUTD JeHCTBUA HAX KOMIIIEKCHBIMH YHCJIAMHU
(4 +2i); (- 3+ 2i).

Hopma ouenkmu:

KoanuecTBO Onenka
NPaBUIbHBIX OTBETOB
95-100% «5»
96-90% «4»
71-80% «3»
81% 1 MeHbIIIe «2»




