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[TacrmopT KOMILTEKTa KOHTPOJIBHO-OLIEHOYHBIX CPEACTB.
Pesynbprarel 0cBO€HUS y4eOHON AUCIUIUIMHBI, TIOJJIEKAIINE TPOBEPKE.
OneHka ocBOeHUs1 y4eOHOUM TUCIMIUIMHBIL:

®opMbI U METOJIbI OLICHUBAHMUS.

KoaudukaTop olleHOYHBIX CPENICTB.

3ananus 17151 OLIEHKU OCBOCHMSI IUCLUTLIIMHBI.



1. IIacmopT KOMIIEKTa KOHTPOJIbHO-0LIEHOYHBIX CPEACTB

B pesynbrare ocBoeHus yueOHoOW naucummuiuHbl OI110 Mamemamuxa
oOyyaronuiicss 1omkeH oonagate npexycmMorpeHHbiMu @I'OC no cnenuaibHOCTH
23.02.01 Opeanuzayus nepeo3oxk u ynpaeieHue Ha mpaxcnopme (no eudam)
(bazoeas  nodzomoeka)  CIENYIOIIMMU  3HAHUAMH, YMEHHUSIMH, KOTOpbBIE
(bopMHpYIOT TPOPECCHOHATIBHBIE KOMIETEHIIUU, U OOUIMMU KOMIIETEHIIUSAMM:

Y1 - mnpuMmeHATh MaTeMaTH4ecKue MeTolbl AuddepeHunansHoro U
MHTETPAJILHOTO UCUUCIICHUS U1 PEeLIeHUs Ipo(eCCUOHAIbHBIX 3a1a4;
Y2 - [pUMEHATH OCHOBHBIE IIOJIO)KEHHMSI TEOPUU BEPOSTHOCTEH H

MaTEMaTUYECKON CTATUCTHKHU B MTPOQPECCUOHATILHOMN JCSITEIIbHOCTH;

VY3 - ucnosib30BaTh MPUEMbI U METOJIBI MATEMATUYECKOT'O CHHTE3a U aHAJIN3a
B Pa3UYHBIX MPO(HECCUOHATBHBIX CUTYAIIHSIX;

31 - OCHOBHBIE MOHATHUSI U METOJIbl MATEMATUUYECKO-JIOTMYECKOI0 CUHTE3a U
aHaJIM3a JIOTUYECKUX YCTPOUCTB;

32 - pemare MNPUKIAIHBIE 3JIEKTPOTEXHUYECKUE 3aJa4yd  METOJOM
KOMILJIEKCHBIX YHCET;

OK 01. BeiOupare cmocoObl pemieHds 3aaad  npodeccHOHaNbHON
NESATEeIbHOCTU MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBPEMEHHBIE CpPEACTBA TIOMCKA, AaHAlU3a W
UHTEpIpeTanuyu uHhopMaluiu U HHGOpPMAITMOHHBIE TEXHOJIOTUU AJIS BBITTOJIHEHUS
3a/1a4y mpodhecCuOHaIbHOM IeATeTbHOCTH;

[IK 1.2. OdopmisaTe AOKYMEHTBHI, PErIaMEHTUPYIOIIUE OpraHu3aIuio
IIEPEBO30YHOIO MpoLiecca Ha TPAHCIIOPTE.

[IK 2.2. OpraHu3oBbIBaTh JIBIDKCHHE TpaHCIOpPTa, OOECHeYnBaTh
0€30MacHOCTh JBMKCHHS Ha TPAHCIOPTE W pemaTh MpodhecCHOHANbHBIC 3a7a4d
MOCPEACTBOM MTPUMEHEHUSI HOPMATUBHO-TIPABOBBIX JJOKYMEHTOB.

[IK 2.3. Omnpeaensate # aHAaIU3UPOBATH BBINOJHEHHUE IOKAa3aTelen
AKCILTyaTallMOHHON PabOTHI.

[IK 3.1. IlnaHupoBaTh W OpPraHU30BBIBATH pPabOTy MO TPAHCIOPTHO-
JIOTUCTUYECKOMY 00CITyKUBAHUIO B Chepe TPy30BBIX MEPEBO30K.

[IK 3.2. IlnanupoBaTh M OPraHU30BBIBaTH pPabOTy IO TPAHCIOPTHOMY
00CITy’>KUBaHUIO B c(hepe MaccakMpCKUX MepeBO30K.

®dopmoit aTTecTauy 1Mo yueOHOW TUCIUTITUHE SIBIISICTCA IK3AMEH.



2.  Pe3yabrarbl OCBOEHHSI Y4eOHOW [IUCHUIUVIMHBI, TMOAJIeKAIIHE
npoBepKe
2.1. B pesynbrare artecTanuu 1Mo y4eOHOW TUCHUIUIMHE OCYIIECTBISETCS

KOMIUIEKCHAsl TIPOBEpPKA CICAYIONIMX YMEHUW M 3HAHUM, a TakXkKe JUHAMHKa
dhopmupoBaHus 001TUX, MPO(ECCHOHATBHBIX KOMIIETESHIIHN:

Pe3yabTarsl 00yyeHus IMoka3aTeu OeHKH ®opMa KOHTPOJIS U
(¥, 3, OK/IIK) pe3yJbTaTa OLleHUBAHMS
Ymerb:
Y1 - npuMeHATh MaTeMaTHYEeCKHE | IPUMEHEHUE MATEMaTHYECKUX | AIKCIIEPTHOE
MeTonbl  auddepeHIanTsHOr0 U | MeTo0B nuddepeHansHoro | HaOIoAeHHEe u
WHTETPAIIBHOTO WCUYUCIICHHUS JUIS | © MHTETPAILHOTO MCYHCICHUS | OIICHKA Ha
pelieHus npo(ecCHOHANBHBIX | IPU  pelIeHHH  3a7ad € | MPOBEPOUYHBIX
3a/1ay; MIPAKTUIECKUM COJICPKAHHEM paborax "
OK 01, OK 02 MPaKTUYECKHUX
I[IK 1.2, 11K 2.2, IIK 2.3, IIK 3.1, 3aHATHSAX.
1K 3.2 Tekyuii KOHTPOJIb:
Y2 - [OpuUMCHATH  OCHOBHBIC | IPUMEHEHHE OCHOBHBIX | TECTHpPOBaHUE,
MOJIOKEHUSI TEOPHH BEPOATHOCTEH | MOJIOKESHUIA TEOPHUH | BBINOJIHEHUE
W MaTreMaTHYeCKOW CTATHCTUKH B | BEPOSTHOCTEH M | TPaKTUYECKHX
npodhecCHOHANBHOM NESTEIbHOCTH | MAaTEMAaTUYE€CKOW CTATUCTHKU | 3aHATHH u
OK 01, OK 02 Opd  pEIIeHWH  3a7a4 ¢ | HPOBEPOYHBIX paboT,
[IK 1.2, 11K 2.2, IIK 2.3, TIK 3.1, MPAKTUYECKUM COZEPKaHUEM BBIIIOJIHEHUS
1K 3.2 VHJIUBUYaTIbHBIX
Y3 - wucnonp3oBaTh TPUEMbl U | IPUMEHEHHE  TEOPETHUUYECKHX | 3aJaHHi
METOJIBl MATEMATHYECKOTO CHHTE3a | (pAKTOB TPH pElIeHMH 3ajiad, | (COOOIIEeHus,
" aHanm3a B Pa3IMYHBIX | MPOSIBIICHUE CIIOCOOHOCTH | JOKIIAIbI).
POo(heCCHOHATTLHBIX CUTYAITUSIX pasOuparhCcst B MateMatHieckux | [Ipomedicymounas
OK 01, OK 02 METOJaX, HEOOXOOMMBIX [UId | ammecmayus:
I[K 1.2, 11K 2.2, 11K 2.3, TIK 3.1, paboTBl 1O  CIENHUATBHOCTH, | 9K3AMEH
IIK 3.2 [IPUMEHEHUE HaBBIKOB
00pabOTKH YHCIIOBBIX JAHHBIX
3HaTh:
31 - OCHOBHBIC MOHSTHUSA U METOJBI | BIajCHHE TEPMHUHOJIOTUEH | DKCHEPTHOE
MaTeMaTHYECKO-JIOTUIECKOTO TPeIMETHON obmacty, | HaOIIOACHHE u
CHUHTE3a M aHalu3a JIOTUYECKHX | KOPPEKTHOE  KCIOJIb30BaHHE | OLEHKa Ha
YCTPOWCTB MaTeMaTUYECKOM CHUMBOJIMKH, | IIPOBEPOYHBIX
OK 01, OK 02 o0ocHOBaHUE BBIOOpa | paboTax u
IIK 1.2, 11K 2.2, 11K 2.3, IIK 3.1, MaTEeMaTHUECKHX METOJIOB | MPAKTUYECKUX
[IK 3.2 NP PEIICHUU MPUKIATHBIX | 3aHATHUAX.
3a7a4 Texymui KOHTPOIIb:
32 - pemarh  TNPHUKIAIHBIE | COOTBETCTBUE BBIOpAHHBIX | TECTUPOBAHME,
AIEKTPOTEXHUICCKHE 3a/1aud | METO/IOB IENsM U 33ja4aM, | BBIIOJHEHUE
METOJIOM KOMITJIEKCHBIX YHCETT o0OCHOBaHME  BbIOOpa M | IPAKTHYECKUX
OK 01, OK 02 MIPUMEHEHUS METOJIOB U | 3aHATHH u
K 1.2, 11K 2.2, IIK 2.3, TIK 3.1, Croco0OB  pelIeHHsT  3a7ad, | IPOBEPOUYHBIX PaldoT,
IIK 3.2 [IPUMEHEHUE HaBBIKOB | BBIIIOJIHEHUS
00pabOTKH YHCIOBBIX JaHHBIX MHAUBUIYaJIbHbBIX
3alaHui
(cooOmienwsl,




JIOKJIaJIbl).
IIpomesicymounas
ammecmayus.
9K3AMEH




3. Ouenka ocBoeHHs Y4eOHOM JUCHUILINHBI:

3.1. ®DopMbI U METOAbI KOHTPOJIS.

IIpenMeToM OLEHKM CiIy)KaT yMEHHMs W 3HaHus, npexycmorpeHHsle OI'OC mo
mucuuiuinie OI1.10 Mamemamuka, HanpaBieHHbIE HA (POPMHUpPOBAHUE OOLIUX U
PO eCCUOHATIBHBIX KOMIIETCHIIHM.



KoHTpoJIb 1 O1leHKAa 0CBOEHMSI Y4eOHOM TUCHMILJIMHBI 110 TeMaM (pa3aeaam)

OnemeHt Y/I
@DOpMBI 1 METOIBI KOHTPOJIS

Texymuii KOHTPOJIb
Py06exHbIil KOHTPOJIb
[IpomexxyTouHast aTTecTanus

DopMBI KOHTPOJIS
[Tposepsemsbie OK, 1K, V, 3
PopMBbI KOHTPOJIA
IIposepsiemsbie OK, T1K, V, 3
dopma KOHTPOJIA
IIposepsiemsbie OK, 11K, V, 3

BBeaenue

Pa3zgen 1. MaTeMaTHYeCcKHU aHAJIN3

V1,V3,3l1, 32,
OK 01, OK 02,



IK 1.2, 1K 2.2, TIK 2.3, T1K 3.1, [1K 3.2
Tema 1.1. IuddeperunanbHoe 1 MHTErPAITBHOE CUUCICHUE
I13 Nel, TI3 Ne2, IT3 Ne3, I13 Ned, IT3 Ne5
CP Nel

V1, V3,31,

OK 01, OK 02,

IK 1.2, 1K 2.2, TIK 2.3, T1K 3.1, [1K 3.2
T Nel, ITP Nel, TTPNe2, TTP Ne3, ITP Ne4,
V1, V3,31,

OK 01, OK 02,

IK 1.2, 1K 2.2, TIK 2.3, T1K 3.1, [1K 3.2

Tema 1.2. OObIkHOBEHHBIC AU HepeHIInaTbHBIC YPaBHCHHUS
I13 Ne6

V1, V3,31, 32,

OK 01, OK 02,

K 1.2, 11K 2.2, T1IK 2.3, IIK 3.1, TIK 3.2

ITP Ne5, ITP Ne6

V1, V3,31,32, 0K 01, OK 02,

IIK 1.2, 11K 2.2, IIK 2.3, IIK 3.1, IIK 3.2

Tema 1.3. Psaaer

I13 Ne7, T13 Ne§, I13 Ne9

CP Ne2

V1,3, 31,

OK 01, OK 02,

IIK 1.2, IIK 2.2, TIK 2.3, IIK 3.1, IIK 3.2
T Ne2

V1,3, 31,

OK 01, OK 02,

IIK 1.2, IIK 2.2, TIK 2.3, IIK 3.1, IIK 3.2



Paspnen 2. OcHOBBI AUCKPETHONH MAaTEMAaTHKHU

V3,31,

OK 01, OK 02,

K 1.2, 11K 2.2, 1K 2.3, [1K 3.1, [1IK 3.2
Tema 2.1. OCHOBBI TEOPHH MHOXKECTB

ITP Ne7

3,31,

OK 01, OK 02,

IK 1.2, 11K 2.2, [IK 2.3, [1IK 3.1, IIK 3.2

Tema 2.2. OcHOBBI TEOpUH TPadoB

I13 Ne10

CP Ne3

V3,31,

OK 01, OK 02,

MK 1.2, 11K 2.2, 11K 2.3, T1IK 3.1, [1K 3.2
T Ne 3

V3,31,

OK 01, OK 02,

K 1.2, 11K 2.2, 11K 2.3, T1IK 3.1, 1K 3.2

Paznen 3. OCHOBBI TEOPUM BEPOATHOCTH U MATEMATHYECKOH CTATUCTUKH



v2,V3, 31,

OK 01, OK 02,

IIK 1.2, 11K 2.2, 11K 2.3, [IK 3.1, TIK 3.2
Tema 3.1. BeposatHoCcTb. Te€opeMBl CJI0KEHUS U YMHOKEHUS BEPOATHOCTEN
I13 Nell, IT3 Nel2

CP Ne4

v2,¥3,31,

OK 01, OK 02,

K 1.2, 11K 2.2, 11K 2.3, I[IK 3.1, TIK 3.2
T Ne4

v2,¥3,31,

OK 01, OK 02,

K 1.2, 11K 2.2, 11K 2.3, [IK 3.1, TIK 3.2

Tewma 3.2. CnydaiiHasi BeTMUrHA, €€ QYHKIHS pacrpeeICHHs
I13 Nel3

CP Ne5

¥2,¥3, 31,

OK 01, OK 02,

K 1.2, IIK 2.2, 11K 2.3, [IK 3.1, TIK 3.2

T Ne5

¥2,¥3, 31,

OK 01, OK 02,

K 1.2, IIK 2.2, 11K 2.3, [IK 3.1, TIK 3.2

Tema 3.3. MaremaTtuueckoe 0XKM1aHuE U TUCIEPCUS CIyUYailHON BEIUUNHBI



I13 Nel4, I13 Nel5

CP Ne6

v2,¥3, 31,

OK 01, OK 02,

K 1.2, 11K 2.2, 11K 2.3, I1K 3.1, IIK 3.2
T Neo5

V2,3, 31,

OK 01, OK 02,

K 1.2, 11K 2.2, 11K 2.3, I1K 3.1, T1IK 3.2

Pa3znea 4. OcHoBHBIE YHCIEHHBIE METOADBI

V1,V3,31,32,0K 01, OK 02,

K 1.2, 11K 2.2, 1K 2.3, [1K 3.1, [1IK 3.2
Tema 4.1. YnucneHHOE MHTErPUPOBAHKE
I13 Nel6

CP Ne7

V1,V3,31,32,0K 01, OK 02,

IK 1.2, 11K 2.2, [IK 2.3, [1IK 3.1, IIK 3.2

Tema 4.2. Yucnennoe nuddepeHupoBanme
I13 Nel7, TI3 Nel8

V1, V3, 31,32, 0K 01, OK 02,

IK 1.2, 1K 2.2, T1IK 2.3, T[IK 3.1, TIK 3.2



Tema 4.3. YucnenHoe perieHne 0ObIKHOBEHHBIX U (hepeHInaIbHBIX YPaBHEHUH



I13 Nel19

CP Ne8

Ilpeocmasnenue coobwenus (0oxnaoa)
V1, V3,31,32,0K 01, OK 02,

MK 1.2, T1IK 2.2, 11K 2.3, TIK 3.1, TIK 3.2



3.2 Kogu¢ukaTop OieHOYHbIX CPEICTB

QOYHKIMOHAIBHBIA PU3HAK
OLICHOYHOTO CPEeNICTBA (TUIT
KOHTPOJILHOTO 33JI1aHMS1)

Kon ounenounoro cpencraa

IIpakTrueckoe 3angaTue Ne n I13 No n
TectupoBaHue T
[TpoBepounas paborta Ne n IIP Ne n
3amanus 1 caMocTosATeabHO pabotel | CP

DK3aMeH

€)




4.3anaHud 1J19 OLeHKHU OCBOCHHUSA TUCIHIIINHBI
TEKYIHINU KOHTPOJIb

IIpakTnyeckue 3ansaTus Ne 1-19

Paznien 1. MaremaTuyeckuii aHanms

Tema 1.1. luddepenunanbHoe u MHTErpaJibHOE UCUUCIICHUE

[Ipaktuyeckoe 3anstue Nel. Beraucnenne npon3BoHOM CIOXKHBIX (DYHKINH.

IIpakTnueckoe 3anaTue Ne2. BeruncieHne NpoCTENIINX ONPEAECIICHHBIX HHTETPAJIOB.

[Ipaktnueckoe 3anstue Ne3. Pacyer compspkeHMM € NPUMEHEHHUEM IIPOM3BOJHOM B HMHKEHEPHOU
rpaduke.

[Ipaktnueckoe 3anstue Ne4. OmpeneneHue MakCUMyMa MOIIHOCTH B LIENH IOCTOSIHHOTO TOKa C
IIPUMEHEHUEM IIPOU3BOJHOM.

[Ipaktnueckoe 3anstue NeS. Brrumcnenue muiomaze U o0BbEMOB NpU MPOEKTUPOBAHUH OOBEKTOB
TPAHCIOPTA C MPUMEHEHUEM ONPEACICHHOTO HHTETpaIa.

Tema 1.2. O6bikHOBEeHHBIE MU PepeHITnaTbHBIE yPaBHEHUS

IIpaktnyeckoe 3anartue Ne6. Pemenue auddepeHIManbHBIX ypaBHEHMH IEpBOTO MOpsIKa C
pa3IeIAIOIMMHUCS IEPEMEHHBIMU.

Tema 1.3. Psaarl

[Ipaktuueckoe 3anstue Ne7. Paznoxxenue Qynkuuii B psajg Oypobe.

[IpakTnueckoe 3ansaTre Ne8. Pacyer 21eKTpHUeCKUX LENeld HECUHYCOUJAIBHBIX IEPUOANYECKUX TOKOB
C IpUMEHEHUEM psioB Dypbe.

IIpaktnyeckoe 3ansaTue Ne9. OueHka pe3yJabTaTOB TECTOBOTO KCHEpUMEHTa 3(H(HEeKTUBHOCTH PabOThI
MEXaHU3MOB U 00OpYJOBaHHS Ha KEJIE3HOJOPOKHOM TPAHCIOPTE IO CPEACTBAM, ONPENEICHHE CXOJMMOCTH
YHCIIOBOTO psijia 1o nmpu3Haky Jlanamobepa.

Paznen 2. OCHOBBI AUCKPETHON MaTEMATUKH
Tema 2.2. OcHOBBI TeOpuH rpadon

[Ipaktuueckoe 3anartue NelO. IToctpoenue rpada 1Mo ycioBUIO CUTYallMOHHOM 3aJayd: B YIpPaBICHUU
UH(paCTPyKTYypaMH Ha TPAHCIOpPTE;, B CTPYKTYpEe B3aMMOJICHCTBUS pa3IMYHBIX BHAOB TPAHCIOPTa, B
(bopMUPOBAHUN TEXHOJIOTHUECKOTO IIUKJIa OKa3aHUsl YCIyT Ha TPAHCIIOPTE.

Pasznen 3. OCHOBEI T€OpUM BEPOATHOCTH ¥ MATEMATUYECKON CTATUCTUKU

Tema 3.1. BeposiTHOCTB. TeopeMBbl CII0)KEHUS U YMHOXKEHUSI BEPOSITHOCTEHN

IIpaktnueckoe 3aHaTtme Nell. PemeHme mnpocTeMimmx 3afad Ha OINPENEIEHUE BEPOATHOCTH C
UCMOJIb30BAHUEM TEOPEMBI CIIOKEHUS BEPOSITHOCTEH.

IIpaktyeckoe 3anarue Nel2. Pemenue 3a1a4 Ha HaXOXKIAECHUE BEPOATHOCTH COOBITUS IIPU U3YUYEHUHU U
IUTAHUPOBAHUM PBIHKA YCIIYT Ha TPAHCIIOPTE.

Tema 3.2. CiyyaiiHasi BeIMUMHA, €€ QYHKITUS pacIpeIeICHUS

[Ipaktuueckoe 3anstue Nel3. [To 3a1aHHOMY YCIIOBHUIO TIOCTPOEHHUE PSJIOB paclpeiesieHus CIlyqailHON
BEJIMYUHBI.

Tema 3.3. MaremaTnueckoe OXKUJaHUE U JUCTIEPCHUs CITyYailHOW BEJIMYHNHBI

[Ipaktnueckoe 3ansathe Nel4. HaxokneHne MaTeMaTM4eCKOTO OXKUAAHUS, NUCIEPCUU U CPEIAHErO
KBA/IpaTUYHOT'O OTKJIOHEHMSI TUCKPETHOM CIIy4aiiHON BEJIMYMHBI 3aKOHOM PACIIPENETICHUS.

IIpaktnueckoe 3ansTtue Nel5. Pemenue 3agad Ha HAaxXOKICHHE MAaTEMaTHYECKOTO OXHMIAHUS U
JCTIEPCHUH TIPU OLIeHKe 3((HEKTUBHOCTH 3aKa30B U 00CITY)KUBAaHHUS MOTPEOUTENEH YCIYT U MPU OLIEHKE CUCTEM
HaJIS)KHOCTH, 0€30M1aCHOCTH M Ka4eCTBa yCIyT Ha XKeJIE3HOL0POKHOM TPAHCIIOpTE.

Paznen 4. OCHOBHbBIE YNCIIEHHBIE METOJIBI
Tema 4.1. UncneHHOE UHTETPUPOBAHUE

IIpaktnyeckoe 3ansatue Nel6. Boruncnenue narerpaios no ¢popmysiaM NpsMOYTOJIbHUKOB, Tpaleluil U
dbopmyne Cumrncona. O1eHKa MorpenrHoCTH.

Tema 4.2. Uucnennoe nud@epeHupoBaHme

[Ipaktuyeckoe 3anstue Nel7. Pemenune 3aay Ha HaXOXKICHUE 0 TAOJMYHO 33aHHON (PyHKIMHU (TIpU

n=2 ), GYHKIMH, 3a7aHHON aHATTUTHYECKH.



[Ipaktnyeckoe 3amsarue Nel8. MccnmemoBanue CBOMCTB 93TOW  (YHKIMH JUIS  ONpEACTICHUS
3Q(PEKTUBHOCTH  IUIAHUPOBAHUS ~ TEXHUYECKOTO  LMKJIAa  OKCIUIyaTallud  3JEKTPOCHAOXKEHHs  Ha
JKEJIE3HOI0POKHOM TPAaHCIIOPTE.

Tema 4.3. UncneHHoe pelrieHne 0OObIKHOBEHHBIX UM dEpeHIINATBLHBIX YPaBHCHUMH

[Ipaktnueckoe 3ansatue Nel9. OmnpeneneHue KoindecTBa AIIEKTPOIHEPIUH, 3aTPau€HHONM Ha TATY
MO€37I0B B 3aBHCUMOCTM OT IUIaHa M Npowis MyTH C HCIHOJNB30BaHMEM  MeToja Oiiiepa, pelleHue

OOBIKHOBEHHBIX AU (DhepeHIMaTbHBIX YpaBHEHUH.

METOJANMYECKHUE YKA3AHMUS K BBIITIOJJHEHUTO IPAKTUYECKOTI'O 3AHSATUS Ne 1
Boiuucnenue npou3eo0noit cnoxicnvix QiyHKyuil
I[env pabomer: 0TpaboTaTh HABBIKK TUPPEPSHIMPOBAHNE HEMEHTAPHBIX M CIOKHBIX (DYHKITHIH.
Obopyoosanue: VHCTPYKTUBHBIE KapPTOUYKH, TAOJIMIAa OCHOBHBIX (hopMyit nuddepeHnnpoBaHus, TETpaIb C
JEKIUSMH.
Xona padoTsl
OdopMUTD BBINOJIHEHUE TPAKTUYECKON paObOTHI:
1) Bapwmasnr, 2) llens pa6otsl, 3) HoMep, yciioBue 3anaun u e€ penieHne

Bapnant Ne 3amanme
P 1 2 [ 3] 4[5 6] 7 89 10]11] 12
1 1 6 11 16 | 21 | 26 | 31 | 36 | 41 | 46 | 51 | 56
2 2 7 12 | 17 | 2227 | 32 |37 ] 4| 4 | 52| 57
3 3 8 13 18 23 28 33 38 43 48 53 58
4 4 9 14 19 24 29 34 39 44 49 54 59
5 5 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60
1. Haiiti nponsBoiHbIC (DYHKIIUH:
1. y:3x7—6x+5 z.y:5x6+3x—1 3. y:7x4—2x—6
4 y=6x"=3x+7 s y=8Xx"+2x-2 6. y=2"13-x
. y=I7-x|5" g y=11-x/7" 9. y=65—x]
10. y:3x(2_x) f(X):BSiHX+i4—2 f(X)ZSCOSX—iS+7
11. 4x 12. 5x
_ 5 _ , 2 3
flx|==7cos x+——-5 flx)=—6sinx——=-+8 flx)=3tgx+———7
13. 3x 14. 6x 15. 4 x*
y= e YZ\S/; y= e
16. \3/; 17. e 18. f/;
y:e_x y_‘x‘/?
19. Jx 20. e’

11. HaiiTi mpOM3BOIHBIC CIIOKHBIX (hYHKIIHIMA:

3P 5|7 6 8
21. y=(6x+5x -1 22. y=(8—4x+2x ) 23. y:(Sx —5x+2)
2a. y=l4x—8x5-9f 25, y=l4=7x=5x"" 2. y=In*[2x-5
27, y=In’(3-5x] 28, y=In’[7x-2] 29, y=In’l6-3x
30. y=In"|7x+2| 31, ¥=519/10x|+4arcctg[10x| | 3, y=3cos|7x|-5arccos|9x|
33. y=—6arcsin|4x|—3sin(4 x| 34, y=4sin(10 x|+ 4arccos(2 x| 35 y:—9arccos(4x)+4tg(9xj
36. y:_2097xarcsjn[8x] 17, y:4e9Xarctg(6x] 38. y=—50arccos|10x|arctg|2x|
0. y=5¢ nl7x] 40. y=—28sin/5x/In[2x] J—g97x]

41. In[10x|




arcsin (2 x| In(3x| ctgl4 x|
=5— =7 — =-6—
42.y In(3 x| 43. arccos|9 x| 44.y 6arccctg(3x)
:_10arcctg(5x) 46. y:10c05(8arccos(31n(8x))) 47, yzgarcco5(3e4C°5{9X3‘
45, cos(10x|
48. y:3ctg(4arcctg(3cos(8x))) 49. y:7arcctg(9arcsin(61n(4x))) 50. y:5arcsin(4ln(10tg(5x)])
[II. HaiiTu 3Ha4eHME NMPOU3BOAHOM B 3aITaHHOM TOUKE:
5. 3 _ 3
V3—xP flxi==2 f1)=7 Ta—x?
= —1|1=? T a1’ : = —11=7?
I et A P e K==
7+X : Z/ 2
flxl=s22 f = 1)=7 _B=xf s
“ Toex/® . flx| = Jf (1]

I'V. Haiitu ipou3BOHBIC BTOPOTO M TPETHETO MOPSIKA 3aIaHHBIX (HYHKITHI:

s6. y=5x"+3sinx—7¢"+91

57 y=3x"—3cosx+5e"+11

sg. y=7x"—6cosx—68+2¢"

s9. y=6x"—3sinx+57—4e"

60. y=3x —2c0sx—74-3¢"




METOJIUYECKUE YKA3AHUS K BBINTOJHEHUIO MIPAKTUYECKOI'O 3AHSITUA Ne 2

Obopyoosanue: NVHCTPYKTUBHBIC KAPTOUKHU, TAOJINIA OCHOBHBIX (POPMYJI HHTETPUPOBAHUS, TETPAIb C

JICKIUAMU.

Butuucnenue npocmeﬁmux OHPeOeJleHHblx unmeczpaiios
lleﬂb paﬁombt: 0Tpa6OTaTI> HAaBBIKH BBIYHUCIICHUS OMPCACIICHHBIX HHTCI'PAJIOB.

Xox padoTsl

OGhopMHUTB BBITIOJTHEHHE TPAKTHIECCKOU PaOOTHI:
1)Bapwuanr, 2) Llens padotsl, 3)Homep, yciioBue 3a1a4u U €€ perieHue

Ne 3aganme
Bapuant 7 2 3 4 5 6 7
1 1 6 11 16 21 26 31
2 2 7 12 17 22 27 32
3 3 8 13 18 23 28 33
4 4 9 14 19 24 29 34
5 5 10 15 20 25 30 35
I. BBIYHCIUTD ONpe/IeICHHbBIC I/IHTeI‘paJ'IBI npuMersisi popmyny Herorona-JIenOnma:
1 1
f 8x* —6x+2 f(2—9x +4x)d f(7+4x —8x]dx
-1 2.1 3. -1
1 1 2
f(5x4+6x—3)dx f (9+9x2—2x)dx f0,6x[1—x2) dx
4. -1 5. -1 6. 0
2
f0,4x(1—x2] dx fO,Gx(Z—xz) dx f0,5x(4—x3) dx
7. 0 8. 0 9. 0
2 , L g 05
IO,4 x[3—x2J dx f_ dx f
10. 0 s 1+x 12. 0 1~
11. 3
1 3 \//§ 3 1 6
J‘ dX dx J‘ dx
112 14 ‘(’: X +1 V1%
13. 2 : 15. 2
II. BpluucauTs onpeneneHHble HHTErpalibl IPUMEHsSE METOJL TOACTAHOBKH:
fcos(Bx—E dx fsin 2x L dx fcos T _3x|dx
16. 0 3 17. 0 4 18.0 |2
n n 3
2 3 D)
fsi ——2x|dx fcos T 3x|dx IX'Vg_X dx
19. 0 20. 0 \3 21. 0
1 2 2
fx-\/xz—ldx fx 4—x?dx fx-\/1+2x2dx
22. 2 23. © 24, 0
3 ¢ 3xd ¢ 5xd
[ xxe7dn [
25. 0 26. 12X 1 27. 13%°+1
4 3 2
3 xdx f 3 xdx 5xdx
28. 1 2X2—2 20, 1 4X2—3 30. 1 2X2+3
III.  BBIUHCINTH ONpe/eIeHHbIC HHTErPajIbl IPUMEHSSE METOT HHTETPUPOBAHUS 110 YaCTSIM:
1 2 X
fx-efxdx fx-cos%dx fx-e2 dx
31. 0 32. 0 33. 0




i 1
fx-singdx fx-Z_"dx
34. 0 35. 0

METOAUYECKHUE YKA3AHUS K BBINIOJHEHUIO TIPAKTUYECKOI'O 3AHATUS Ne 3
Pacuem conpasicenuii c npumenenuem npou38o0HoOI 8 UHICEHEPHOIL ZpaduKe.
Llens padomer: 06001UTH U CUCTEMATU3UPOBATH 3HAHUS, YMEHUS U HABBIKY [10 TEME F€OMETPUUYECKUN CMBICT
IIPOU3BOJHOM.
Obopyoosanue: VHCTPYKTUBHbIE KApTOUKH, TaOJIUIIa OCHOBHBIX (opMyJ1 AudPepeHnpoBanus, TETpaab C
JEKLIUSMHU.
Xox padoTsl

OdopMUTh BBIIOIHEHUE MTPAKTUYECKON padoThl: 1) BapuaHT, 2) 1enb paboTsl, 3) HOMEp, YCIOBUE 3ajauu U €&
pelieHue

Ilpakmuueckue 3a0anus

— 2 _
1. Hanumure ypaBHeHHe KacaTebHOM k kpusoii Y — dX +bx+c B TOuKe ¢ abcruecoi X~ Yo,

_ 2
II. Hamumure YpaBHCHHA KAaCAaTCJIbHBIX K napa6one y_ax +bX+C, CCJIN KAaCaTCJIBbHBIC TICPCCCKAIOTCA

101 IPSIMBIM YIJIOM U OJ[HA M3 HUX KacaeTcs napaboJibl B TOUKE ¢ abciuccoi X~ X1,

_ 2
IIl. Hanumure ypaBHeHMs BCeX KacaTelbHBIX K rpaduxy dymkmuu Y= 0X +bX+C, MapaieabHbIX
npsMoit Y =mx+n,
IV. Tlpn kakux 3HaueHmsx K mpsmas Y =kx=10 yyveer Tomsko OJIHY OOIIyI0 TOUYKY C Tpaduxom

a2
byHKIIUU y= 2X"+3x—2 ? J1ns HaliICHHBIX 3HAYCHUM k OIIPELENINTE KOOPANHATHI TOUKHU.

Bapuant

1 2 3 4 5
a 5 -1 -1 1
b -1 -2 3 3 2
< -1 -2 -2 4
X 4 -2 3 2 5
X4 -2 4 -1 4 -2
m 3 2 -3 3 -1
n -1 1 2 -1 -2




METOJINYECKUE YKA3AHUS K BBINTOJHEHUIO TPAKTUYECKOT'O 3AHATHUS Ne 4
Onpeoenenue maxcumyma MOWHOCMU 6 Yenu NOCMOAHHO20 MOKA C NPUMEHEHUEM NPOU3EOOHOI
Ilenv pabomer: HAYy4UTBCS HAXOAMTH OKCTPEMYMBI C IOMOLIBIO IPOMU3BOJHOM, IIPU  PELIECHUU

JIIEKTPOTEXHUYECKUX 3aad.

Obopyoosanue: VHCTPYKTUBHBIE KapTOYKH, TaOJMla OCHOBHBIX (opMyn auddepeHIupoBaHus, TETPaab C
JEKIHSIMHU.

Xox padoTsbl

OdopMHUTD BBHITIOTHEHUE MTPAKTUYECKON padoThl: 1) BapuaHT, 2) 1enb paboTsl, 3) HOMEp, YCIOBUE 3a7auu U e€
penienue

Ilpakmuueckue 3a0anusn
Omnpenenuth MaKCUMAaIbHYIO MOIIIHOCTh, KOTOPAasi MOKET BBIICISATHCS BO BHEITHEH 1IETH, TUTAeMOM OT
oarapeu ¢ DJIC €, eciu HaubOJIBIIAS CHIIA TOKA, KOTOPYIO MOXKET Jath Oarapes, paBHa I .

Bapuant
1 2 3 4 5
£, B 12 13 14 15 16
I...A 5 4 6 8 5




METOINYECKUE YKA3AHUS K BLINIOJTHEHUIO TIPAKTUYECKOTI'O 3AHATHA Ne 5
Buiuucnenue nnowaoeit u 00vemo6 npu npoeKmMuposanuu 00beKmMoe mpaHcnopma ¢ nPUMeHeHuem
onpeoeneHHo20 UHmezpana

Llens padomer: nproOpeTeHNE MPAKTUYECKUX HABBIKOB M0 HAXO0XACHUIO METOIAMU HHTETPAIIbHOTO
MCUHUCIJICHUS IJIoUIa el MIocKuX GUryp u o0beMoB TeJ BpallleHHs..
Obopyoosanue: VHCTPYKTUBHBIE KAPTOUKH, TAOJIUIIa OCHOBHBIX (OPMYJT HHTETPUPOBAHUS, TETPAJIb C
JEKLIUSMHU.

Xox padoTsl
OdopMHUTh BBITIOIHEHUE MTPaKTUYECKON padoThl: 1) BapuaHT, 2) 1enb paboTsl, 3) HOMEp, YCIOBUE 3aauu U e€
peleHue

Ilpakmuueckue 3a0anusn

L Haiitu miomanas Gurypsl, orpaHU4eHHON YKa3aHHBIMU JIMHUAMU. BBIOTHUTH 4epTExX.
Bapunanr 3aJaHue Bapuanr 3aJaHue

2 . 2 .

a) y=x"+3x—7,y=—x-7; a) y=x"+3x—5,y=x+3;

1 6) y=4—x",y=0 3
B) y=(x—2)2,y=4x—8
a) y=—x"+x,y=x—9;

2 0) y*=2x+4,x=0 4
B) y=4—x’, y=x"—x
a) y=x"+5x—1,y=—2x"—x—1;

5 0) y=Inx,y=0,x=e

0) yx=4,x=1,x=4,y=0

B) y=ve*—1,y=0,x=1In2
a) y=—x"+2x—4,y=—3x;
6) y=x*,y=2—x"

B) y=(x+1), y’=x+1

B) y=vV4—x,y=0,x=0,x=1

II. Haiiti 06beM Tena, 00pa3oBaHHOTO BpallieHneM BOKpyr ocu OX (GuUrypsl, orpaHU4eHHON JTMHUSIMH:

Bapuant
1 2 3 4 5
2 = —
_x y=x" y=xVx | y=8x-x xy=1
'
x=4 x=2 x=4 ocero OX x=2
oceio OX ocsio OV oceio OX - x=6
B - - - ocsro OX




METOAUYECKHUE YKA3AHUS K BBINOJHEHUIO TIPAKTUYECKOI'O 3AHSATUS Ne 6
Pewenue ougppepenyuanvrbvix ypasHenuil nepeozo nOPAOKa ¢ paz0enaiouuMuca nepemenHbiMu
I[env pabomer: HayunThCs pemiath AuddepeHInaTbHbIE ypaBHEHHUS [IEPBOT0 NOPSIKA C Pa3IeIISIOIIUMUCS
NepPEMEHHBIMH.
Obopyoosanue: VHCTPYKTHBHBIE KapTOYKH, TaONUIIAa OCHOBHBIX  (OPMYJ  HMHTETPUPOBAHUS WU
Qg epeHIMPOBaHUS, TETPAb C JICKIHUIMU.
Xox padoTsbl

OdopMHUTD BBHITIOTHEHUE MTPAKTUYECKON padoThl: 1) BapuaHT, 2) 1enb paboTsl, 3) HOMEp, YCIOBUE 3a7auu U e€
penienue

BapnaHT 1 N; 33)131—[;16 4
1 1 [ 6 | 11 | 16
2 2 | 7 |12 | 17
3 3 1 8 | 13 | 18
4 4 1 9 [ 14 | 19
5 5 110 | 15 | 20

Ilpakmuueckue 3a0anusn
I. Beinumure U3 npUBEIEHHBIX HIKE ypaBHEHUN AU pepeHnanbHble:

1.yy+2=0,2y =5xy=3.3"dx—6dy=2yxdx, v’+7v=3V. Xy —y =5x

5 \/X_y—ZX:xzy';2ydx—5xydy:3xdy;x3y—6y:2;v2+7v:3v3;tv3—v”:5t,

3. \/;x—4x3+5:0;7yx+6xy':3—y;3y—6y5:2y—x;v’—7tv:3v;xydx—ydx:5xydy_

4. xydx—2xdy:x2ydy; 2y x—5xy=3. x3y—6y:2; Vi+7v'=3v", tvg—\/EVHZSt—v_

5. y—xy'—Z\/‘ZSX 2e"—dxy’=x+y. 2dey+y3dX:—8xydy;tv”+5v=v—2t;5y—6X3:3X‘

IL OHpCI[GJII/ITe TOPANOK cne;[yfoumx YPaBHEHUN:

6.V — 5xy =Y .ycosx+yx=y .y —7xy=2xy +5.

2xy
" +y x= ,
7.2y2—5xy =y tgy y y y+\/§xy:2xy—8;
8. y2x—12x2ym:y .y tgx+7x=9—y . y+9xy=2y —4xy.
2Xy”+ X= ' —
9.2y”'—5xy”=y'-cosy YAV yx—y3y'x=2-8x.

3y
10.1Iny Hy'=y \/2xy X'y'=2— Xy 5xy 7yx 2y

III. Pemnth crnepyromme L[I/I(b(bepeHuHaanHe YpaBHEHHUS:
11. a) deXZ(Z—y)dY;G)Y =3%’;B)3X(y2—5)=(4x2—3Jyy'.

1 5— '
12. a) (X4+6)dx=y3dY;6)y :5@;3) (3x*=2)(y*~1)=x’5yy

X dx= Z—l)dy - ,
13. a) y ;6)}’:MY;B)Xzyy=(1—4y2)(6x2—5J.

' 7 .
14. a) (7—X3)dX:y5dy; 6) Y :7\/}/; B) (y2—7)(3x2+2):x23yy _
15. a) (8—y3)dy=x4dx; 6) Y :6%; 5) Ky y=[3y*-1/l2-5x%

IV. HaliTi 4acTHOE pelenre M hepeHIHATEHOTO YPABHEHHS:
16. xV54y 4y-y V4+x2=0 mpu YI1=5,

17, XV 1oy y y 14x3=0 mpu YI1/=8

18, Y44y de-ydy=x ydy mpu Y1257,




10,13+ Y2 - ydy=xydy o y(21=4,

20, X34y 4y-y 24x°=0 o y(1=6



METOANYECKHUE YKA3AHUSA K BBIIIOJIHEHUIO TPAKTUYECKOI'O 3AHATUSA Ne 7
Paznoocenue pynkuyuu ¢ pao @ypve
Ilenv padomer: HayuUTHCS pacKiIaabIBaTh QyHKUUIO B psig Dypobe.
Obopyoosanue: VHCTPYKTUBHBIE KapPTOUYKH, TAOJIMIIA OCHOBHBIX (hopMyit nuddepeHnnpoBaHus, TETPaIb C
JEKIHUSIMH.
Xoa pa6oTsl

OdopMUTh BBIOIHEHNE MPAKTUYECKON paboThl: 1) BapuaHT, 2) 1enb paboTsl, 3) HOMEp, YCIOBUE 3aauu U
€€ pelieHue
Ilpakmuueckue 3a0anusn

f (X ) B psa Pypbe B UHTEPBAJIE - ) Brinucars 1osty4eHHBIN psij U TPU HEPBBIX
Pa3noxute QyHKIHIO

YlieHa pasjokeHus oTaenbHo. IlocTpouTh rpaduk gaHHOW (PYHKIHH f (X ) u e€ mpuOImKEHUSI

sz(x)=k§2 a,/x|

Bapuant 3aJaHue
1 flx|=2x—-1
2 flx|=2-3x
3 flx|=3x+1
4 flx|=1-2x
5 flx|=3-2x



METOIHYECKHUE YKA3AHUA K BBIIIOJIHEHUIO ITPAKTUYECKOI'O 3AHATHUSA Ne 8
Pacuem 3nekmpuueckux yenei HeCUHYCOUOAIbHBIX NEPUOOUHECKUX NOKOE C RPUMEHEHUEM PAOOE

Dypove

Iens pabomer: HayINTHCS PACKIIAIBIBATH HECUHYCOUIAbHBIC TIEPHOAMYECKUE (DYHKITH TPOU3BOJILHON
dopmel B psiapl Dypoe.
Obopyoosanue: VHCTPYKTUBHBIE KapPTOUYKH, TAOJIMIAa OCHOBHBIX (hopMyit nuddepeHnnpoBaHus, TETPaIb C

JICKIIHUAMM.

Xoa pa6oTsl

OdopMHUTh BBINIOJHEHHUE NMPAKTHUECKOW paboThl: 1) BapuaHT, 2) enb paboThl, 3) HOMEp, YCIOBUE 3aJaul U

€€ pelieHue
Ilpakmuueckue 3a0anus

[MpencraButes DJIC mcrounmka, 3agaHHyr0 Trpadudeckd, psgom Dypbe, OTpaHHYHB YHCIO WICHOB psiza
MIOCTOSIHHOW COCTABJIAIOLLEH U TPEMS NIEPBBIMU 3HAYUMBIMU T'APMOHUYECKUMHU COCTaBIIAIOIIUMH.

Bapuan I'paduku THIOBBIX
HECHHYCOHAAIbHBIX

T

byHkumi

=

-

g
~y

=]

e NG
v

Paznoxenue pynkuuu B psig Pypbe

2'E

elot)y —24—"1. $in i+ sin 3 oot +~sin 5.0t + -
2 T 3 5
E, E,[. 1. 1.
elwt|¥ == — .| sin t+=sin 2 ot +=sin 3 ot + -
\ T 2 3
e(wt)w—m+&- $in @b+~ sin 2 ot + = sin 3ot + -
2 m 2 3
ot En 2 bn (+2cos Bwt+—L cos5 ot
N . += +— + o
elotr— 7| 0set+geos3utt 500550
m 4 E, 1 1 1
eltjs—=+ 5— | coswt +—cos2 wt +—cos 3wt+—-—Ccos5>wt+ -
T 2 9 25




METOANYECKHUE YKA3AHUA K BBIIIOJIHEHUIO ITPAKTUYECKOI'O 3AHATHUSA Ne 9
Ouenka pe3yibmamos mecmogo20 IKcnepumenma IphekmusHocmu padomvl Mexanu3mos u
000pyo0osanus no cpeocmeam, onpeodeieHue cXxo00UMOoOCmu Yuci06020 paoa no npusnaxy /laramobepa.
Lens padomer: HayINTHCS UCCIIEOBATH PSAIBI HA CXOAUMOCTb.
Obopyoosanue: VHCTPYKTUBHBIE KAPTOYKH, TETPAb C JIEKLIUSIMH.

Xoa pa6oTsl

OdopMUTh BBIOIHEHNE MPAKTUYECKON paboThl: 1) BapuaHT, 2) 1enb paboTsl, 3) HOMEp, YCIOBUE 3aauu U

€€ pelieHue

Ilpakmuueckue 3a0anus

I. Halitu Tpu nepBbIX WwieHa psja:

Bapuant 1 N; 3anan;1 ¢ 4
1 1 6 11 16
2 2 7 12 17
3 3 8 13 18
4 4 9 14 19
5 5 10 15 20

0

n’-1

1. Z‘l v2n—1,

- 31
2 ,; V3n—-2

9

3= Vntl

II. [Tonw3ysich npuszHakoMm JlamamOepa, uccieqoBaTh Ha CXOUMOCTh

- n+l 2, 3" o 3n 2, gn - n—23
6.112::1 2" 7.0m2n=1 | 8=t 4T 9_2“12"—1, 10.;3 6",
0 0 3+n 0 9n 0 4n 0 2n
> = 2
11.,;1 12.n=1 8" | 13.;::2n 1 14.n=1 3" 15,2:12”_1
0 n+2 PN 0 0 4n © .50
5 3n-2" ,;ZSn—l Z: 2n+1] 8“ z(2n+1)3" ,;3:1—4
16. 17. 18. 19. 20.




METOJUYECKHUE YKA3AHMUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATHSA Ne 10
Ilocmpoenue cpagha no ycnoeuio cumyauyuonnoil 3a0a4u: 6 ynpagieHuu UHGYpacmpykmypamu Ha
mpancnopme; 6 CMPYKmype 63aumoo0eiicmeus paiuiuHovlx U008 mpancnopma, é hopmuposanuu

MEXHO102UYeCK020 YUKNA OKA3AHUA YCIlye HA MPAHCnopme
Ilenv padomer: 3aKpenUTh OCHOBHBIE MOHATHUS U OTPAO0OTAaTh HABBIKK MOCTPOECHHUS TpadoB.
Obopyoosanue: VHCTPYKTUBHBIE KAPTOUYKH, TETPAb C JICKIHASIMHU.
Xoa padoTsI
OdopMUTh BBITIOJIHEHUE MTPaKTUUYECKOW paboThl: 1) BapuaHT, 2) 1enp padboTel, 3) HOMEp, YCIOBUE 3aJ1aul U
e€ peleHue

BapHaHT N‘i 3aHaH;Ie
1 T | 6
2 2 | 7
3 38
4 4 9
5 510

Ilpakmuueckue 3a0anus

I. PaccrossHue Mexnay ropoaamu A,B,C, I, Eg corusx KWJIOMETPOB JaHO B Tabmuile. Mcrnons3ys TeopHio
rpagoB, TOCTPOUTH CEThb JKEIE3HBIX JOpOr TaK, YTOOBl KOJUYECTBO 3aTPAaYE€HHBIX pPEIbCOB ObLIO
MHUHHMMAaJIbHBIM U TIACCAXHP MOT U3 KaXJI0T0 ropojia poexath B TI000H Ipyroii ropo.

1. 2.

A|B|C|Ogl|E A|B|C | g|E
Alo [ 5]8]10]25 Alo ] 7 [10]25]40
B[ 5[0[3]21]16 B |7 ]0][14]70]30
Cl 830019118 Clio][14] 0 [28]50
1102119015 J 1257028 016
E [25]16[18]15] 0 E [40]30[50]16] 0
3. 4,

A|B|C|alE A|B|C|g|E
Alol7]6]11]15 Alo |l 7[3[32]7
Bl 7]0[4]3]1 Bl 7[0]4]11]S8
Clelaflo]2]59 Cl3]l4fo]9]5
Al11[3[2]0]38 A 132]11]9]0]16
E|[15]1[9]87]0 E[7]8[5]16]0
5.

A|B|C|q|E
Alo[3[5]8]4
Bl3]o0o[7]6]2
Cls]l7]o]i1]2
Al s8]e6[11]o]1
E[4[2]2]1]0

II. Haiiti kpaTyaiiiuii IyTh U €r0 JJIMHY U3 BEPLIMHBI V( B BEPIIUHY U.



BapuanT

3aJaHudA

Bapuant

3aJaHuA

10




METOANMYECKHUE YKA3AHUSA K BBIIIOJIHEHUIO ITPAKTUYECKOI'O 3AHATHUA Ne 11
Pewenue npocmeinuux 3a0au na onpeoenenue 6epoAMHOCIU C UCNOIb306AHUEM MEOPEMbBL CTLONHCCHUSA
eéepoamuocmelil.

Ilens pabomor: HAyYUTHCS PEIIATH 3a4a4X C IPUMEHEHUEM TEOPEM CIIOKEHUS M1 YMHOXKEHUS BEPOSTHOCTEM.

Obopyoosanue: VHCTPYKTUBHBIE KAPTOYKH, TETPAb C JIEKLIUSIMH.

Xoa pa6oTsl
OdopMUTh BBIOIHEHNE MPAKTUYECKON paboThl: 1) BapuaHT, 2) 1enb paboTsl, 3) HOMEp, YCIOBUE 3aauu U
€€ pelieHue

Bapnant Ne zamanme
1 2 3 4 5 6 7 8 9
1 1 6 11 16 21 26 31 36 41
2 2 7 12 17 22 27 32 37 42
3 3 8 13 18 23 28 33 38 43
4 4 9 14 19 24 29 34 39 44
5 5 10 15 20 25 30 35 40 45

Ilpakmuueckue 3a0anus

L. Hccreoyiime 6udwl cobvimuii (0ocmoseproe, HeB03MONCHOE, CIVUALIHOE).

1. a) HOYBIO CBETUT COJHIIE, 0) | STHBaps — Mpa3qHUYHBIN JIeHb, B) B IOJIHOYb BBITIAJIET CHET.

2. a) pyrOompHbII MaTu «CriapTaky» - «JlmHaMO» 3aKOHYUTCS BHUYBIO, 0) YUeOHBIIN TO1 KOTAa-HHOYIh 3aKOH-
YUTCS, B) IPU OPOCKE UTPAIBHON KOCTH BBINAJIO 7 OYKOB.

3. a) ipu TeneOHHOM 3BOHKE AOOHEHT OKAa3aJiCsl 3aHAT, 0) BbI BRIMTPAETE, YUACTBYS B O€CIIPOUTPHIIITHOM JIO-
Tepee, B) uepernaxa HayunuTCs TOBOPUTH.

4. a) yepe3 24 vaca OyJeT CBETHTH COJIHIIE, 0) MPU OPOCKE UTPATBHON KOCTH BBHITIAJIO YUCIO OYKOB, MEHBIIIE
7, B) neHb poxxaeHus 3Hakomoro 30 ¢eBpas.

5. a) 3aBTpa coJIHIIE B30OHACT Ha 3amaje, 0) B HAMMCAaHUU BBIOPAHHOTO CJIOBA €CTh OyKBa «0», B) JIETOM Yy
[IKOJIBHUKOB OyTyT KaHUKYITBI.

I1. Pewuumo credyrowue 3aoauu:

6. B maptuu u3 100 neraneit umeercs 5 6pakoBaHHbIX. ONpeneTuTh BEPOSATHOCTH TOTO, YTO, B3ATas HAyTa,
JleTalb OKa)XXeTCsl CTAaHAapTHOM.

7. B xopooke 100 xonder n3 Hux 30 moxonaaHbix. OnpeaenuTh BEpOSITHOCTh TOTO, YTO, B3ATasl HAyras,
KoH(eTa OKaxkeTcs He MIOKOJIaHOM.

8. B kopobOke 100 mapoB u3 Hux 15 kpacHsle. OnpeaenuTb BEpPOSTHOCTb TOTO, YTO, B3SATHIA HAyTaj, IIap
OKaXeTCsl KPACHBIM.

9. B maptum u3 1000 neraneit umeercs 50 6pakoBaHHBIX. ONpeaeauTbh BEPOSTHOCTh TOTO, YTO, B3SATas Ha-
yraj, AeTaiab OKaKeTCsl CTAaHIapTHOM.

10. B xopo6xke u3 100 mapoB umeercs 20 cuaux. OnpeaenuTs BEPOITHOCTh TOTO, YTO, B3SITHIA HAYTal, 1Iap
OKaXETCSl CHHUM.

11. B ypne nexat 20 ogMHAKOBBIX Ha OIIyNb mapoB: 12 Oensix u § yepHbIX. KakoBa BEepOsSTHOCTh BBIHYTh
HayJady JiBa OelbIx mapa?

12. B ypue nexar 20 oJuHAKOBBIX Ha OUTyNh mapoB: 8 Oenbix u 12 yepHbIx. KakoBa BEpOSTHOCTh BHIHYTH
HayJa4dy /1Ba YEpHBIX 11apa?

13. B ypne nexar 20 oquHAKOBBIX Ha OILILyNh MApoB: 8 Oenbix u 12 uepHbIX. KakoBa BEpOSTHOCTH BHIHYTH
Hay/iady J1Ba OesbIx mapa’?

14. B ypue nexar 30 onrHAaKOBBIX Ha OHIYTh IapoB: 12 Oenbix u 18 yepHbix. KakoBa BEpOsSTHOCTH BHIHYTh
Hay/iady J1Ba OesbIx mapa’?

15. B ypue nexar 30 onrHaKOBBIX Ha ONIYTb I1apoB: 12 Oenbix u 18 yepHbix. KakoBa BEpOsSTHOCTH BHIHYTh
HayJaudy /1Ba YEpHBIX 11apa?

16. B xopoOke nexar 8 3eneHbIX, 7 CHHUX U 15 KpacHBIX KapaHAamiei. BEIYUCIUTh BEpOSITHOCTH TOTO, YTO
B3SITBIM Hayraj KapaHjal OyaeT, CAHUM MU 3€JICHBIM.

17. B xopoOke nexar 15 3eneHbx, 7 CHHUX U 8 KpacHBIX KapaHAaliei. BEIYUCIUTh BEpOSITHOCTh TOTO, YTO



B3STBIM Hayraj KapaHjail OyaeT, KpaCHbIM WJIN 3€JIEHBIM.

18. B xopoOxke nexar 15 3eneHbix, 6 cHHUX U 9 KpacHBIX KapaHjauie. BeluncianTb BEpoSsTHOCTbh TOTO, YTO
B3SITBIM Hayraj KapaHjail OyaeT, CAHUM HJIU 3€JIEHBIM.

19. B xopoOxke nexar 15 3eneHbIX, 8 CHHUX U 7 KpacHbIX KapaHjaule. BoluncianuTb BEpoSATHOCTb TOTO, YTO
B3STBIM Hayraj KapaHjai OyleT, CHHUM WU KpPacHBIM.

20. B xopoOxe nexar 15 3eneHbix, 9 cMHUX M 6 KpacHBIX KapaHAalied. BeIYHCINTh BEPOITHOCTH TOTO, YTO
B3SITBIM Hayraj KapaHjail OyaeT, CHAHUM HJIU 3€JIEHBIM.

21. B oxHoii kopoOke HaxonuTcs 4 OenbIX U 8 YepHBIX 1IApOB, a B Apyroil — 9 6enbix u 3 uepHbIx. M3 kax-
JIOM KOPOOKH BBIHYJIH 110 IIapy. BEIUNCINTE BEPOATHOCTB TOTO, YTO 00a I1apa OKaKyTcs YePHBIMHU.

22. B onHoii kKopoOke HaxonuTes 4 OenbIX U 8 YepHBIX 1IApOB, a B Apyroil — 9 6enbix u 3 yepHbIx. M3 kax-
JIOM KOPOOKH BBIHYJIH T10 IIapy. BEIUKCINTE BEpOATHOCTH TOTO, 4TO 00a IIapa OKaKyTcs OeIbIMHU.

23. B onHoii kKopoOke HaxonuTes 8 OenbIX U 4 YepHBIX 1IapoB, a B Apyroil — 3 6enbix u 9 yepHbIx. M3 kax-
JIOM KOPOOKH BBIHYIIH 110 IIapy. BEIUNCINTE BEPOATHOCTB TOTO, YTO 00a I1apa OKaKyTcs YePHBIMHU.

24. B onHoii KopoOke HaxonuTest 8 OenbIX U 4 YepHBIX 1IApoB, a B Apyroil — 3 Oenbix u 9 yepHbix. M3 kax-
JIOM KOPOOKH BBIHYJIH T10 IIapy. BEIUKMCINTE BEpOATHOCTH TOTO, 4TO 00a IIapa OKaKyTcs OeIbIMHU.

25. B onHoii kopoOke HaxonuTes 4 OenbIX U 8 YepHBIX 1IApOB, a B Apyroil — 3 Oenbix u 9 uepHbIx. M3 kax-
JIOM KOPOOKH BBIHYIIH 110 IIapy. BEIUNCINTE BEPOATHOCTB TOTO, UTO 00a I1apa OKaKyTcs YepHBIMHU.

26. /IBa 0XOTHMKa HE3aBUCUMO APYT OT APYyra CTPEJSAIOT B OAHY U Ty € YTKy. BepodaTHOCTh monagaHust B
YTKY ofiHOTo 13 HUX paBHa 0,3, a gpyroro 0,5. HaiiTu BepoATHOCTb NOMAAaHUs B YTKY.

27. JIBa OXOTHHKA HE3aBUCHUMO JIpYT OT Jpyra CTPEJSIOT B OAHY M Ty ke yTKy. BeposTHOCTh momananus B
YTKY oJiHOTrO U3 HUX paBHa 0,7, a apyroro 0,3. HaiiTu BeposATHOCTb ONaJaHus B yTKY.

28. JIBa 0XOTHMKa HE3aBUCUMO APYT OT ApPYyra CTPEJSIOT B OAHY U Ty e YTKy. BepodaTHOCTh monagaHus B
YTKY ofiHOTo 13 HuX paBHa 0,4, a npyroro 0,9. HaiiTu BepoATHOCTb NOMAAaHUs B YTKY.

29. JIBa OXOTHHKA HE3aBUCHUMO JIpYT OT Jpyra CTPEJSIOT B OAHY U Ty ke yTKy. BeposTHOCTh momananus B
YTKY oJiHOTrO U3 HUX paBHa 0,5, a apyroro 0,7. HaiiTu BeposATHOCTb ONaJaHUs B yTKY.

30. /IBa oxOTHMKa HE3aBUCUMO APYT OT APYyra CTPEJSAIOT B OAHY U Ty e YTKy. BepoaTHOCTh monagaHus B
YTKY ofiHOTo 13 HUX paBHa 0,7, a gpyroro 0,4. HaiiTu BepoATHOCTb NOMAAaHUS B YTKY.

31. Cpenu kKaHAMIATOB B CTYJCHUECKUN COBET (paKynbpreTa 7 IEpBOKYPCHUKA, 5 BTOPOKYPCHUKOB U 8 TpeThe-
KypCHHMKOB. B coBeT Haynauy BeIOupatoT 7 yenoBek. KakoBa BeposITHOCTH TOro, yTO OyayT BBIOpaHbI 3 mep-
BOKYPCHHUKA U 2 TPETbEKYpPCHHKA?

32. Cpenu KaHIUAATOB B CTYIEHYECKUH COBET (hakyJbTeTa 5 MEepBOKYPCHUKA, 7 BTOPOKYPCHUKOB U 9
TpeTheKypCHUKOB. B coBeT Haymaudy BbIOMparoT 7 yenmoBek. KakoBa BEpOSITHOCTH TOTO, YTO OYAyT BHIOpAHBI
2 MepBOKYpPCHHUKA U 3 TPEThEKYpPCHUKA?

33. Cpenu KaHAMIATOB B CTYJCHUECKUN COBET (paKynbpreTa 4 IepBOKYPCHUKA, 7 BTOPOKYPCHUKOB U 7 TpEThe-
KypCHHMKOB. B coBeT Haynauy BeIOupatoT 7 yenoBek. KakoBa BeposITHOCTH TOro, yTO OyayT BBIOpaHbI 3 mep-
BOKYPCHUKA U 2 TPETbEKYpPCHUKA?

34. Cpenu KaHAKUIATOB B CTYJCHUECKUI COBET (paKkynbpreTa 5 NepBOKYPCHUKA, 6 BTOPOKYPCHUKOB U 8 TpeThe-
KypCHHKOB. B coBeT Haymady BeIOMparoT 7 yenoBek. KakoBa BEpOSTHOCTH TOTO, 4TO OyayT BBHIOpaHHI 2 Tep-
BOKYPCHHKA U 3 TpPEThEKypCHUKA?

35. Cpenu KaHAMIATOB B CTYJIEHYECKHH COBET (haKkyibTeTa 5 MEPBOKYPCHHKA, 6 BTOPOKYPCHHUKOB U &
TpeTheKypCHUKOB. B coBeT Haynauy BbeiOMparoT 7 yenoBek. KakoBa BepoOSTHOCTh TOTO, YTO OYyAyT BBIOpaHBI
2 MepBOKYpPCHUKA U 3 TPETbEKYpCHHUKA?

36-40. B maptum N peraneii, cpemu mux M crampapteeix. Haynady BeiOupaior n jgertaneil. Haiitu
BEPOSITHOCTb TOTO, YTO CPeJId OTOOPAaHHBIX JeTaJeH M cTaHIaPTHBIX.

Bapuanrt 1 2 3 4 5
N 10 12 14 8 15
M 6 6 5 5 4
n 4 5 5 4 5
m 2 2 3 2 2

41-45. B maptuu N neraneit, cpenqu mux M crampaprabix. Haymauy seiGuparor n geraneif. Haiftu
BEPOSTHOCTb TOT'O, YTO CPEI OTOOPAHHBIX J€TaJe HE MEHee /7 CTaHAAPTHBIX.
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METOJUYECKHUE YKA3AHMUS K BBIIIOJTHEHUIO IPAKTUHYECKOI'O 3AHATHSA Ne 12
Pewenue 3a0au Ha HaxoxicOeHUe 6EPOAMHOCHU COOBIMUA NPU UZYUEHUN U NIAHUPOGAHUU POIHKA YCIIY2
Ha mpancnopme

Ilens pabomer: 3akpenuTh yMEHHUE PEIATh 3aJa4l HA HAX0XKICHUE BEPOSITHOCTH COOBITHS.
Obopyoosanue: VHCTPYKTUBHBIE KAPTOUYKHU, TETPAb C JIEKLUIMHU.
Xoa pa6oTsl
OdopMUTh BBIIOJTHEHNE MPAKTUYECKON paboThl: 1) BapuaHT; 2) 1enb paboThl; 3) HOMEp, YCIOBUE 3a7jaud U

€€ pelieHue

Ilpakmuueckue 3a0anus

1-5. Ha cranmmio ¢ TpeMs IyHKTaMH MECTHOW pabOThl NMpHUOBIBAE€T rpylra BaroHOB HAa OJUH M3 HUX.
BeposTHOCTH TOro, YTO BaroHbI IPEJHA3HAYEHBI JJI1 HEKOTOPOIrO IIYHKTa COOTBETCTBEHHO PaBHBI P, P> U
D3. OnipenenuTs BEpOATHOCTh TOTO, YTO 3TU BarOHBI 11

6-10. [Taccaxxup MOXKeT JoexaTh JO CBOEH CTAaHLMHU ITO€3[1aMU JBYX Ha3Ha4eHU. BepoATHOCTh Hanu4us B
Kacce OMJIETOB Ha IOE3] IIEPBOr0 HA3HAYEHHMS paBHA P;, a HA I0E3] BTOPOro HasHadeHus P,. Onpenenurs

Bapuant 1 ) N;') Bauanﬁe 5 6
1 1 6 11 16 21 26
2 2 7 12 17 22 27
3 3 8 13 18 23 28
4 4 9 14 19 24 29
5 5 10 15 20 25 30

pPE€aAHa3SHAYCHBI IJIA ITYHKTA.

Ne 1 2 3 4 5
D, 0,41 0,52 ? 0,61 ?
D> 0,23 ? 0,37 | 0,21 0,37
Ds ? 0,17 | 0,35 ? 0,43
N 3 2 1 3 1

BEPOATHOCTH TOI'O, UTO MMACCAKUP KYIIHJI ouer J0 Hy)KHOfI CTaHIIMH.

11-15. B rpaduxe ABuKeHMs Ha ydacTke TponoxkeHo IV HHUTOK sl Fpy30BBIX Moe3foB. Ha craHimio c
3TOro yyacTka npuObiBaeT M moe3noB B pazpaboTKy. OnpeneianTb BEpOSITHOCTh NPUOBITUS ABYX MOE3/I0B 10

ABYM COCCIHHUM HHUTKaM.

16-20. B nonaue u3 IV Baronos Tpu momysarosa ¢ yriem. Kakosa BeposTHOCTb, TOTO, YTO JOKOMOTHBY,

Ne 6 7 8 9 10
P, 0,78 | 092 | 0,83 | 0,46 | 0,72
b, 097 | 0,74 | 0,66 | 0,87 | 0,97

Ne 11 12 13 14 15
N 120 130 140 150 110
M 80 70 50 90 70

HpI/I6BIBI_HeMy 3a IMoJyBaroHaMu, HEC MpuACTCA NMEPECTABIATH BaroHbI?

Ne

16

17

18

19

20

N

15

12

14

16

13

21-25. Ilox morpy3ky nojiansl miaTdopMma, MOJyBaroH M KpbIThI BaroH. I'py30moabeMHOCTh I1aT(HOPMbI
HCIIOJIB3YETCS] C BEPOSTHOCTBIO P;, ITOJIyBarOHa C BEPOATHOCTBIO P U KPBITOI'O BarOHA C BEPOSTHOCTBIO Ps.

Haittn BEPOATHOCTH TOI'0, YTO I'Py30IIOALEMHOCTE BCEX TPEX BAI'OHOB 6y,71€T HUCIIOJIB30BAaHA ITOJTHOCTBIO.
Ne 21 22 | 23 | 24 | 25
D, 0,84 | 0,51 | 0,78 | 0,44 | 0,52
P, 037 | 0,67 | 056 | 0,67 | 0,23
P, 043 | 029 | 0,12 | 0,29 | 0,59

26-30. Baronsl ¢ mpPOMEXYTOYHOH CTaHIIMU YOHMpAIOT COOPHBIMH IMOE3JaMH W BBO3HBIM JIOKOMOTHBOM.
[TepBbiii COOPHBIN MOE3/ UX BBIBE3ET C BEPOATHOCTHIO P;. ECiii OH MX He BBIBE3ET, TO BEIBO3HOM TOKOMOTHB




3a0epeT UX C BEPOSITHOCTHIO P,. KakoBa BEpOSTHOCTH TOTO, UTO M TMOCJIE€ BHIBO3HOTO JIOKOMOTHBA BaroHbI

OCTaJNCh Ha CTAHIIUNA?
Ne 26 27 28 29 30
D, 0,72 0,87 0,85 0,56 0,68
P 0,64 0,59 0,73 0,87 0,91




METOJUYECKHUE YKA3AHMUS K BBIIIOJTHEHUIO TIPAKTUYECKOI'O 3AHSTHSA Ne 13
Ilo 3a0annomy ycnoeuio nocmpoenue ps0oe pacnpeoeneHus cay4aiuHoil euduHbl.
Ilenv padomer: 0oTpabOTaTh U 3aKPENUTh YMEHHE [TOCTPOSHHSI 3aKOHA paclpeieIeHUs CITydyaitHON
TVICKPETHON BETMYNHBIL.
Obopyooeanue: THCTPYKTUBHBIE KAPTOUKH.
Xoa pa6oTsl
OdopMUTh BBIOIHEHNE MPAKTUYECKON paboThl: 1) BapuaHT, 2) 1enb paboTsl, 3) HOMEp, YCIOBUE 3aauu U
€€ pelieHue

Bapmant - Ne 3aga}me ;
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

Ilpakmuueckue 3a0anus

1-5. BeposTHOCTH TOTO, YTO CTYJEHT CMOXET B3ATh B OMONIMOTEKE HEOOXOIMMYIO KHHUTY, paBHO P.
CocTaBUTh 3aKOH paclpeleNieHnsl 4ucia OMOIMOTeK, KOTOpBIE IIOCETHUT CTYJEHT, €CIM B TOpOAE 7
OubIMoTeK.

Ne 3apanus 1 2 3 4 5
P 0,3 0,3 0,2 0,4 0,4
n 4 5 4 3 5
6-10. Cinyyaiinas BennuuHa X 3aJ1aHa CIEAYIOIIKUM Paclpeie/ICHUEM.
Ne Xi X1 X2 X3 Xy Xs X X7
3aJaHUuA Pi PI Pz P3 P4 P5 Pg P7
6 Xi -2 -1 0 2 3 4 5
P; 0,15 0,2 ? 0,1 0,03 0,22 0,18
7 Xi -4 -3 -2 0 | 2 3
P; 0,2 0,21 0,025 0,08 ? 0,22 0,12
8 Xi -1 0 1 2 3 6 10
P; 0,2 0,1 0,012 ? 0,17 0,22 0,08
8 Xi 3 4 5 6 9 11
P; 0,01 0,12 0,21 ? 0,13 0,21 0,11
10 Xi 1 2 4 6 8 10
P; 0,13 0,2 0,03 0,21 ? 0,03 0,11

1. HaiiTn HEN3BECTHYIO BEPOSTHOCTD.
2. IlocTpouThb NMOJIUTOH pacTpeAeIEHUs] BEPOSATHOCTEN.

11-15. CocTaBuTh 3aKOH paclpeeeHus Yhciia NONaJaHuil B 1IeJIb PU N BBICTPENaX, €CIM BEPOSITHOCTD MPHU
OJHOM BBICTpere paBHa P.

Ne zamanusa 11 12 13 14 15
n 6 6 5 5 7
P 0.4 0,3 0.4 0,3 0,3




METOJUYECKHUE YKA3AHMUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATHSA Ne 14
Haxosicoenue mamemamuueckozo 0cudanus, OUCnEPcun u cpeone2o K6aopamuozo OmKI0HEHUA
OUCKPEMHOU CTIYYAIHOU 8eUYUHbL, 3A0AHHOU 3AKOHOM pacnpeoeienus

ILlenb pabomer: 0oTpabOTATH U 3aKPETUTH YMEHUS 110 HAX0XKIEHUIO MATEMaTHYECKOTO OKUIAHUS 1
JMCTIEPCUN CITy4aitHOM BEIMYMHBI [0 3aJaHHOMY 3aKOHY €€ paclpeleIeHusl.
Oobopyooeanue: THCTPYKTUBHBIE KAPTOUKHU.

Xoa padoTsI
OdopMUTh BBITIOJIHEHUE MTPaKTUUYECKOW paboThl: 1) BapuaHT, 2) 1enp padboTel, 3) HOMEp, YCIOBUE 3aJ1aul U
e€ peleHue

Ilpakmuueckue 3a0anusn

Bapmant - Ne 3aga}me 3
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

o X
1-5. HI/ICerTHaH clIy4yanHas BeJIMYMHA X MOXKET IIPUHUMATh TOJIbKO JIBa 3HAYCHUS "1 U

X
2. 3BecTHEI

X X .
BepositrocTs P1 mmn P2 Bosmoxkroro sHadenns X1 wim X2, MaTemaTHuecKOE OKHIAHHE M (X) Haiitu 3akon
pacrpeesieHus 3TOM CIIy4alHOW BEJTUYUHBI.

Ne 3aganus X, X, p, P, M (x|
1 4 0,1 3,9
2 5 0,3 3,7
3 4,3 0,5 3,5
4 3,8 0,7 3,3
5 2,7 0,9 3,1

6-10. J/luckperHas ciiyyaliHas BEJIMYMHA paclpeesieHa Io
JIUCTIEPCUIO U CPEeAHEe KBAIPATUYHOE OTKIOHEHHE.

3akoHy. HaliTm MaTeMaTtndeckoe OKHIaHue,

Ne X X X5 X3 X4 Xs X6
3ajaHus | p; D, D, Ps Dy Ps Ds
X 2 3 4 1 7 3

6 I 0.1 0.1 05 | 005 | 005 | 02
X 1 0 2 4 6 3

7 Ip 03 | 01 | 015 | 02 | 005 | 02
X, 1 2 0 6 4 3
5, 02 | 012 | 018 | 0.1 0.1 0.3
X 3 4 5 6 7 9

> T, 0.1 0.1 05 | 005 | 02 | 005
X 2 1 3 7 8 10
0 0.3 00 | 015 | 02 | 005 | 02

3AJAUA 3.

11-15. /lanbl 1Be HE3aBUCHUMBbIE TUCKPETHBIE CITyYaiiHbIE BETUYUHBI X uY  Haiitu matematuueckoe

OXH/TAHHE, TUCTIEPCHIO ¥ CPEHE KBAAPATHIHOE OTKIOHEHHE [UIs CTydaitHoi Bemmaunpr Z=3 X —2Y

11.

12.

X

6

8

9

10

P

0,1

0,1

0,6

0,2

8

2

Y
P

0,4

0,6




0)7

0,3

0,8

0j6

0,3

0)7

0,2

04

0,2

0,2

0,2

0,4

0,1

0,2

0,2

0,2

0,5

0,5

0,3

0,3

0,2

0,1

0,3

0,1

13.

14.

15.




METOJUYECKHUE YKA3AHMUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATHSA Ne 15
Pewenue 3a0au na HaxoicoeHue MAMEMAMULECKO20 0HCUOAHUA U OUCHEPCUL NPU OUEHKe
IPppexmuenocmu 3aKazoe u 00CIYIHCUGAHUA ROmMPedUmeneil yciy2 u nPU OUeHKe Cucmem

HaoedxcHocmu, 6€30NACHOCMU U KAYeCmea yciy2 Ha Hee1e3H000POIHCHOM MPAHCnoOpme
Ilenv padomer: 0oTpabOTATh U 3aKPEMUTh YMEHUS 110 HAX0XKJIEHUIO MATEMaTUYeCKOI0 OXKHUIaHUS U
JUCIIEPCUU CITyYalHOM BEIMYHHBI 110 3aJaHHOMY 3aKOHY €€ pacIpelelICHuUs.
Obopyoosanue: VHCTPYKTUBHBIE KAPTOUYKHU, TETPAb C JIEKLUIMU.
Xoa pa6oTsl
OdopMHUThH BBIIOIHEHNE MPAKTUYECKON paboThl: 1) BapuaHT; 2) 1enb paboThl; 3) HOMEp, YCIOBUE 3a7audl U
€€ pelieHue

Bapmant - Ne 3aga}me .
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

Ilpakmuueckue 3a0anus

1-5. Ha cranuuu 3arpyxaercs N BaroHOB. BepoATHOCTh MOJHOIO HCMOJb30BAaHMS TPY30MOABEMHOCTH
KaXKI0ro u3 HUX paBHaA p. CocTaBUTH 3aKOH pacnpeaciIiCHUA BepOHTHOCTefI qyucja NMOJIHOIPY3HbBIX BAr'OHOB,
OTNpaBJICHHBIX €O cTaHiuu. HaliTh mMatematuyeckoe OXHMJAHUE, TUCHEPCUI0 U CpeaHee KBaApaTUUHOE
OTKJIOHCHHC 4YHCJIa IMOJIHOI'PY3HBIX BAaroHOB, OTHPABJICHHBIX CO CTaHIIUH. BepOHTHOCTB OonpeaAcIsATL I10
dbopmyne bepuyu.

(Popmyna Beprynnu. BeposTHOCTB TOTO, 4TO COOBITHE A HACTYIHT POBHO K pa3 B N ONBITaX ONpPEAENAETCS 110
bopmyxe P, [k|=C, - p*-q""
)

, TIIe P — BEPOSATHOCTh COOBITUS A, & § — BEPOATHOCTH COOBITHS MPOTUBOIOIOKHOTO A

Ne 3apanus 1 2 3 4 5
n 4 3 5 6 7
p 0,6 0,8 0,2 0,3 0,5

6 — 10. Ha cranuumu Haxomstcs N rpy30BbIX BaroHOB, 3 KOTOpbIXx M BaroHoB HemorpysxkeHsl. CiydaifHbiM 00pa3om
BeIOMpatoTcs K BaronoB. CocTaBUTh 3aKOH pacHpeleNieHus] CIIydaifHOW BEMYMHBI YHCIIa HEJOTPYKEHHBIX BaroHOB
cpeau BeIOpaHHbBIX. HaliTu uncnoBble XapaKTEpUCTUKU 3TOTO PACIPEAEIECHUs.

Ne 3aganus 6 7 8 9 10
N 12 13 14 15 11
M 8 7 5 9 7
K 3 4 3 4 3




METOJUYECKHUE YKA3AHMUS K BBIIIOJIHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 16
Buiuucnenue unmezpanog no gpopmynam npamoyzonvhuxos, mpaneyuii u gpopmyne Cumncona. Ouenxa
nozpewinocmu
Llenv padomer: BbpabOTaTh HABBIKU MPUOIMKEHHOTO BBIYMCIIEHUS OINPENEIEHHOI0 UHTErpaja ¢ MOMOIIbI0
dbopMy1 HpSAMOYTOJBHUKOB, Tpamenuii u ¢opmynsl CuUMICOHAa, HAy4YMTh CpPaBHMBATh pe3yJbTaThl U

BBIYUCIIATE HOTPCIIHOCTH.

Obopyoosanue: VHCTPYKTUBHBIE KAPTOUYKHU, TETPAb C JIEKLUIMU.

Xoa pa6oTsl

OdopMHUTh BBINIOJHEHHUE NMPAKTHUECKOW paboThl: 1) BapuaHT, 2) enb paboThl, 3) HOMEp, YCIOBUE 3aJaul U

€€ pelieHue

IlIpakmuueckue 3a0anus

BrruncnuTh MHTErpai ¢ MOMOUIb0 (OpMyNT TPEYrolbHUKOB, (hopMynbl Tpaneuun u popmysnsl CuMicoHa
npu =10 y n=20 ¢ roynocteio 10 0, 001. OnpeennTH NOrPENIHOCTh BEIYHCICHHI IO paBHTy PyHre.

8
f Vx3+8 dx

1.2

%
f\/x3+9 dx
2.2

7
f Vx3+27 dx
3.-3

10
f\/x3+5 dx
4. 0

9 _
f ¢x3+2 dx
5 -1




METOAUYECKHUE YKA3AHUSA K BBIIIOJIHEHUIO TPAKTUYECKOI'O 3AHATHUSA Ne 17

Pewenue 3a0au na naxodxcoenue no Madau™Ho 3a0aHHOU pynkyuu (npu = 2), dynkyuu, 3a0annoi
ananumuuecKu
L]ens padomer: HayunTHCS MIPUMEHSATH METOBI TPUOIMKEHHOTO T hepeHIIpOBaHUS.
Obopyoosanue: VHCTPYKTUBHBIE KAPTOUKH, TETPAb C JEKLUSIMHU.
Xoa pa6oTsl
OdopMHUTD BBIIOJTHEHNE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) 1enb paboTsl, 3) HOMEp, YCIOBUE 3a7a4d U
€€ pelieHue

Ilpakmuueckue 3a0anus
1-5. CocraButh Ta0nMIly KOHEYHBIX pa3HOCTEH (yHKIMNA, 3aJaHHBIX AaHAJTUTHYECKHU, OT HAYAIBLHOTO
3HAYEHHS X, 0 KOHEYHOTO X;, TPHHSB IAr paBHBIM h:

Ne 3apanns dynxyus X, h
1 y=x"—x"+6x—8 0 1
2 y=5x"—8x+4 0 2
3 y=x'—2x"+10 0 0,2
4 y=2x"—8x+20 0,5 0,5
5 y=x'—2x"+1 0 0,5

6-10. BeruncnuTh 3HaUYEHUS MEPBOI M BTOPOW MPOM3BOJHON (PYHKIHMH B TOYKE X;, METOJIOM YHCIEHHOTO
muddepeHnpoBanus. BelunciaeHns BECTH ¢ YeThIPbMs 3HAKaMU 110CJIE 3aSITOM:

x |1 2 |3 4 |5 6 7 8 9

y |8 6 |10 [26]60 | 118|206 |330]496

x |1 2 |3 4 5 6 7 8 9
y -2 | 15|58 |139]270 |46 | 730 | 1083 | 1534

3
x |1 3 5 6 7 8 9
y|-1,5|16 |70,5] 18 |362,5|63 |1018,5|152 |2182,5
0 6
x |1 3 4 |5 6 7 8 9
y |55 |18]140,5]76|127,5] 198 |290,5 | 408 | 553,5

=

—_
[\
(98]
AN
(9]
(@)
|
o0
O

24163 | 13625543 | 679 | 1008 | 1431

<




METOJUYECKHUE YKA3AHMUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATHSA Ne 18
Hccneoosanue ceoiicme @pynkyuu ona onpeoenenus 3hghekmugnocmu n1anupo8anus mexHuuecKkozo
YUKIA IKCNILYamayuu 31eKmpoCHAONCeHUA HA HCE1e3H000POHCHOM MPAHCROpme.

Llenb pabomel: HAYIUTHCS IPUMEHSATH METO/IbI MPUOIIKEHHOTO MU (HEepEeHITUPOBAHHUS.
Obopyoosanue: VHCTPYKTUBHBIE KAPTOUYKHU, TETPAb C JIEKLUIMHU.
Xoa pa6oTsl
OdopMUTh BBIOIHEHNE MPAKTUYECKON paboThl: 1) BapuaHT, 2) 1enb paboTsl, 3) HOMEp, YCIOBUE 3aauu U
€€ pelieHue

Ilpaxkmuueckue 3a0anus
1-5. Haiitu 3HaYeHuUs MEPBOM U BTOPOU MPOU3BOIHBIX (DYHKIIUH, 3aIaHHOM TaOIMYIHO, B TOUKaxX X =a+bn:

1 x=2,4+0,05n X 2.4 2,6 2,8 3,0 3,2
n=1 ylx| 3,526 3,782 3,945 4,043 4,104
2 x=4,5-0,06n X 3,6 3,8 4,0 4,2 4.4
n=>5 yx] 4,222 4,331 4,507 4,775 5,159
3 x=1,6+0,08n X 1,5 2,0 2,5 3,0 3,5
n=2 yx] 10,517 10,193 9.807 8,387 8,637
4 x=2,4+0,05n X 2.4 2,& 2,8 3,0 3,2
n=3 ylx| 3,526 3,782 3,945 4,043 4104
5 x=4,5-0,06n X 3,6 3,8 4,0 4,2 4,4
n=7 ylx| 1,222 1,331 4,507 4,775 5,159
6-10. TToctpouts TabmHLy pasHocTel GpyHKImK y=f X, 3a1aHHOI TAGIHIHO:
6 X 1 2 3 4 5 6 7
y 7,5 2 -3,5 -6 2,5 10 34,5
7 X 1 2 3 4 5 6 7
y -3,9 -0,2 6,7 17,4 32,5 52,6 78,3
8 X 1 2 3 4 5 6 7
y -3,9 3,2 3,3 2,4 12,5 21,6 48,3
9 X 1 2 3 4 5 6 7
y 6 16 36 72 130 216 336
1 X 1 2 3 4 5 6 7
0 y 3 -6 -3 12 45 102 189







METOAUYECKHUE YKA3AHUSA K BBIIIOJITHEHUIO IPAKTHUYECKOI'O 3AHATHSA Ne 19
Onpedenenue Konuuecmea 31eKmpoIHEPZULL, 3AMPAYEHHON HA MAZY NOE30086 6 3A8UCUMOCHIU OM NINAHA
u npoghuna nymu ¢ ucnonv3oeanuem memooa Jinepa, pewienue 00bIKHOGEHHBIX OughhepenyuanbHbIX
YPAGHEHUL.

Ilenv pabomer: GopMHUpOBaHUE MPAKTUUECKUX HABBIKOB pelIEHHs] OOBIKHOBEHHBIX AHM(QepeHnnanbHbIX

ypaBHEHUU MeTOAO0M Ditepa.
Obopyooeanue: VHCTPYKTUBHBIE KAPTOYKH, TETPAb C JEKLIUIMH.
Xoa pa6oTsl
OdopMHTh BBIOIHEHNE TPAKTUYECKON padoThl: 1) BapuaHT, 2) 1enb paboTsl, 3) HOMEp, YCIOBUE 3a7aud U
€€ pelieHue

Ilpakmuueckue 3a0anus
Hcnone3yss mMeTon Oinepa ¢ yTOYHEHHEM, COCTaBHTh TaONHWIly NPUOMMKEHHBIX 3HAUYEHUN HHTErpasa

y(xo):yo Ha

i GepeHIMaIbHOr0 ypaBHeHusT Y =f (X: y ], YIOBJIETBOPSIOLIETO HAYAIbHBIM YCIOBUSIM

OTPE3KE a, b C II1arom h :0’1 . Bce BeruncneHns BecTu ¢ YCTBIPbMSA NECATUYHBIMHA 3HAKaAMMU.

sapuanm | y'=flx, y| | y(x)|=y, |la;b]
I o yecos L | Y/1L8=26 |[18;:28

V5

2 y=x+cosy | VIL6I=46 |[L6;26]
3

3 3 y |yl0,6/=08 [[06;1,6]
=X+C0S—=—
Y /10

4 _ y |ylos/=06 [l05;15
=X+C0S——=
Y V7

5 y yl1,7=53 |[1,7;2,7]

'=x+cos<
Y I

Konrponupyemsie komnereniuu: OK 01, OK 02, I1K 1.2, [1K 2.2, TIK 2.3, 1K 3.1, [IK 3.2

Kpurepun oueHKH NPpaAKTHYECKUX 3aHATHIL:

PesynbraToM paboThl MO KaXJOMYy NPAKTHUYECKOMY 3aHSATHIO SBISETCS odopMieHne
oTtyeTa U ero 3ammura. OLEHKY 3a MPaKTHYEeCKOe 3aHATHE IpernojaBaTelib BBHICTABISIET IMOCIE
3alllUThI OTUCTA.

[IpakTryeckue 3aHITHS OLIEHUBAIOTCS MO NMATHOAJUIHLHOM IIIKAaJIe:

«5» 02JU10B BBICTABJISAETCHA 00y4al0NIeMYyCsl, €CJIM:

— paboTa BBINOJHEHA TMOJHOCTHIO U TPAaBUILHO; paboTa BBHIMOJHEHA CaMOCTOSTENIbHO;
paboTa ciaHa ¢ COOMIOJEHHEM BCEX CPOKOB; COOJIIOJIEHBI BCE MpaBuia O(GpOpMIIEHUS OTUETa;
C/ieTIaHbl TPABUIIbHBIE BHIBOJIBI;

— BO BpCM 3alllUThI 06yan01u1/Iﬁc;1 NpaBHUJIbHO INOHUMACT CYHIHOCTH BOIIPpOCa, OAcT
TOYHOE OIpeAeNieHNE U UCTOJIKOBAHHE OCHOBHBIX MOHSTHH, CTPOUT OTBET MO COOCTBEHHOMY
IJIaHy, COIMPOBOXKAACT OTBET NpUMEpaMu, YMCECT NIPUMCHUTL 3HAHUS B HOBOU CUTyalu, MOXECT
YCTaHOBUTH CBSI3b MEXKIY M3y4aeMbIM U paHEe M3YUYEHHBIM MaTepHalioM U3 Kypca, a TaKke C
MaTepHalioM, YCBOCHHBIM IIPYU U3YYEHUN NPYTUX JUCHUILINH;

«4» 0ajs1a BhICTABJISIETCH 00y4a0IIEeMYCsl, €CJIN:

— pa0oTa BBINIOJIHEHA NMPABHIBHO C YYETOM 2-3 HECYIIECTBEHHBIX OIINOOK HCIIPAaBICHHBIX
CaMOCTOSITEJIBHO 10 TPeOOBAaHMIO MpernoaaBaTesi; padoTa caHa B cpok (Jimbo ¢ omo3gaHueM Ha
JIBa-TPU 3aHATHS), €CTh HEKOTOPBIE HEIOUETHI B 0(OPMIIEHUH OTUETA;



— BO BpeMs 3alluThl OOYYarOIIMHCS MPaBUILHO TMOHHMMAET CYIIHOCTh BOIpOCA, aeT
TOYHOE OTpEJEICHNEe W MCTOJIKOBAHME OCHOBHBIX IMOHSATHUM, HO OTBET JaH 0€3 MCIOJIb30BaHUS
COOCTBEHHOTO TIIJIaHA, HOBBIX MPUMEPOB, 0€3 NMPHUMEHEHHUs 3HAHWW B HOBOHM cuUTyaruu, 0e3
WCIIOJIb30BAaHUS CBS3€H C paHEe W3YYEHHBIM MaTepuajioM U MaTepuajoM, YCBOCHHBIM IIPH
W3YYeHHUH JPYTUX AUCLHUIUIINH,

«3» 0a1a BBICTABJISIETCS 00y4YaIOIIEeMYyCsl, eCJIN:

— paboTa BBIMOJHEHAa TMPABUIBHO HE MEHEEe 4YeM Ha TOJOBHHY WM JOMyIIeHa
CYIIIECTBEHHAs OMIMOKA, HO O0yJarONuiics BlageeT 00s3aTeTbHBIMHA 3HAHUSAMU ¥ YMEHHSIMH 110
MpoBepsieMoil Teme; 0O0ydaroluiicsi MHOTOKpPAaTHO oOpaliaercs 3a MOMOIIBI0 MPernoiaBaTess;
pabota cnaHa ¢ omosgaHueM Oojiee TpeX 3aHATHiIl; B OQPOPMIICHHH OTY€Ta €CTh OTKJIOHEHUS U
HECOOTBETCTBUS MPEIbIBISIEMbIM TPEOOBAHUSIM;

— BO BpeMs 3alIUThl 00YUYaIOIIUNCS MPABHIIBHO MOHUMAET CYIIHOCTh BOIIPOCA, HO B OTBETE
HUMEIOTCS OT/IENIbHBIE MPOOETbl B YyCBOCHUU BOIIPOCOB KypCa;

«2» 6aJ1a BBICTABJISAETCHA 00y4aIOIEMYCSl, €CJIM:

— BBIMIOJIHEHO MEHbBIIIE TOJOBHHBI MPEANIOKEHHBIX 3aJaHUl, MOMyIIeHbl 1Be (1 Oonee)
CYIIECTBEHHBIC OMMOKH B XOJ€ palOTHI, IOKAa3aBIIHE, YTO OOYYAIOIIWICS HE BIAICET
00s13aTeTbHBIMUA 3HAHUSIMH M YMEHUSIMHU MO JaHHOM TeMe B MOJHOM o0beMe, 00ydaroIuics
BBITNIOJHSET paboTy C MOMOIIBIO MpernojaBaTelis; padoTa cllaHa ¢ HapylLIEHHEM BCEX CPOKOB;
UMEETCsl MHOTO HapyIICHU! MPaBUil 0POPMIICHUSI.

B nanHoMm ciryuae oOyuaromuiics He JOMyCKaeTcs K 3amuTe oTyeta. Pabora nomkHa ObITh
UCIIPaBIIEHA C YYETOM HEIOCTATKOB.

— TIpH 3alllATe OTYeTa OOYYAIONIUICS HE MOXET OTBETUTh HH HA OJWH M3 TIOCTaBJICHHBIX
BOIIPOCOB.

B nanHOM ciyvae oOydarontuiicss OyeT JOMYIIEH K TOBTOPHOU 3aIlUTE OTYETa TOIBKO
nociie JTUKBUIAIMU MPOOENOB B 3HAHWK Y4eOHOro MaTepuaiga Mo TeMe MPAKTHYECKOTO
3aHSATUSL.



Tembl co001IeHNIT (TOKIAT0B) NPUKJIATHOTO XapaKTepa

1. Ucropust cTaHOBIIEHHS TEOPUH HCCIEA0BAHUS ONEPALNNA KaK HAyKH.

2. Teopus pacnucanusl.

3. Metoipl IIaHUPOBAHUS.

4. IlpruvmeHeHue  TEOpUM  HCCIECNOBAHUSA  ONEpAllM  NPH  PELICHUU
npodeCCUOHANIBHBIX 3a/a4 B 00J1acTh (OPMUPOBAHUS TEXHOJOTHMYECKOTO IIMKJIA
JKCIUTyaTallMM MallMH MW 00O0pyIOBaHMA Ha TpaHcmopre (ympaBieHUE
MH(}paCTPYKTypaMu Ha KEJIEe3HOIOPOKHOM TPAHCIIOPTE).

5. CTpyKTypa 1 B3aUMOJICUCTBHE PA3IMYHBIX BUJIOB TPAHCIIOPTA.

6. IlpumeHeHHEe cCHCTEM OLEHKH HAJEKHOCTH U 0Oe30macHOCTH paboT Ha
’KEJIE3HOJOPOKHOM TPAHCIIOPTE.

KonTtpomupyemsie komnereniimu OK 01, OK 02, TIK 1.2, TIK 2.2, TIK 2.3, TIK 3.1,
IIK 3.2

Kpurepuu oueHkH coo0meHni (10KJIa10B):

1. YeTKOCTh MOCTAHOBKH I1eJIM (max 3 Oajnia):

1.1. HEeT Henm;

1.2. 1enp HeyeTKas;

1.3. 1eab 4eTko 0003HaYEHa.

2. KauectBo noknazna (max 5 0ajuioB):

2.1. NOKIaa4uK 3a4UTHIBACT;

2.2. TOKJaTYUK pacCKa3bIBaeT, HO HE OOBSICHIET CYTh paOOTHI;
2.3. 4EeTKO BBICTPOCH JIOKJIa;

2.4. noknaj COmpoBOXKIACTCS WUTIOCTPATUBHBIM MAaTEPHUAIOM;
2.5. noknaj mpou3BOIUT BbIJIAlOIIEECs BIICUATICHHE.

3. UeTKOCTh BBIBOJIOB, 0000mMaromumx qokias (max 3 6amma):
3.1. BBIBOJIbI UMEIOTCS, HO OHU HE JOKAa3aHbI;

3.2. BBIBOJIBI HE YCTKHE;

3.3. BBIBOJIbI IOJTHOCTHIO XapaKTEPU3YIOT padoTy.

4. KauecTBO OTBETOB Ha BOMpOCkl (max 3 Oanna):

4.1. NOKIaA4YMK HE MOXET YETKO OTBETUTh Ha BOIIPOCHI;

4.2. He MOXET OTBETUTh Ha OOJIBLIITUHCTBO BOIPOCOB;

4.3. oTBe4yaeT Ha OOJIBIIMHCTBO BOIIPOCOB.

5. YMeHue nepkatbes nepes ayauropueit (max 3 6ania)

OIIEHKA:
«5»-17- 14 6annos,

«4» - 13-9 Gaios,
«3» — 8-5 OannoB,
«2» — MeHee 5 6aIoB



PYBEJXHBIM KOHTPO.JIb

TECT Nel
no teme 1.1. JludpepeHnuanbHoe 1 HHTErPaJbHOE UCHHUCIEHHE
JlanHast paboTa MOET OBITh HCIOJB30BaHA HA ATAle MOBTOPEHHS U KOHTPOJII
3HaHuil. Pazpaborano 2 BapuaHTa 3ajaHuil. Bce BapuaHThl pabOThl paBHOIICHHBI.
Pabota paccuntana Ha 20 MUHYT.

Kontponupyemsie komnerenuuun: OK 01, OK 02, I1IK 3.1, [IK 3.2
Kpurepuu ouenku:

«5» - IPaBUJILHO BBINOJHEHO 9 — 10 3amanuii;

«4» - IpaBUJILHO BBIMOJHEHO 7 — 8 3aJaHU;

«3» - IPaBUJILHO BBIMOJHEHO 5 — 6 3aaHUI;

«2» - IpaBUJIBLHO BBHITIOJIHEHO MEHEE 5 3a/IaHUIA.
Bapmuanr 1
Hncmpykyus no 8binosHenuro 3a0anuil; blbepunie 00Hy 0YK8Y, COOMEemcmeyiouyo
npasulibHoOMy eapuannity omeema u sanuuiume ee 6 O1anK omeemos.
1. YKaxkuTe MpOMEKXYTOK, Ha KOTOPOM (DYHKITHS y=5 X2 — 4 x — 7 TOJIBKO BO3pPACTaET.

A B C D
(=L +o0) (1,12) (—6;0) [ 0;+o0)
1
2. VKa)MTe IPOMEKYTOK, Ha KOTOPOM (DYHKLIHS Y = 3 - 5 X +8x—3 yObIBaET.
A B C D
[—o31] 18] [1+o) 0,8
3. Ha pucyHke n3o6paxeH rpa¢puk ¢pynkuun y = f ( X ) CKOJIBKO TOYEK MUHHMYyMa UMeeT (QyHKIHs?
| EMEENEE A B C D
: | 7Y - -
B&[:'EFL::.i 4 5 2 1
la
-4
s
4. Haiigure T0uKy Makcumyma GyHKumn y=—3 x2+12x—5.
A B C D
4 ) 4 2
5. CKOJIBKO KPUTHYECKUX TOYCK UMEET (DyHKITHS y=2 X3 + Xz_ 2x+5?
A B C D
2 1 4 3
6. Ha pucynke nzo6paxeH rpadpuk Gpynkunn y=f '(x ) Haiimure Touky makcumyma Gynkuun y = f (X ]
¥ A B C D
P
7,
’ \
ol T 1 M| v 1 3 2 -2
/
2x’ 3x* 11
7. Haiigure Touky MUHUMYMa QYHKIUH Yy =—— — ———2 x+ 1 —.
T3 24
A | B | C D




| ) | ~0,5 | 0,5 2
8. Touka @ sABIsETCS TOUKOM Mepernba JanHoii kpusoil y=f ( X ), €CJIH.
A B C D E
flal=0 flal=0 flal<0 f'lal=0 flal>0

9. K rpaduky pyHKImm f ( X ) = x2 +x+1 BTOuKe ¢ abcuuccoit X =1 nposenena kacarenbHas. Haliaure abeuuccy

TOYKH IIEPECCUCHUA KacaTeJIbHOM ¢ ochio OX.

A

B

C

D

0

-1
2

-1
3

1
2

10. Ha pucynke nzo6paxeH rpaduk nponssogHoii pyuxumn y=f ' ( X ), 3a[JaHHOM Ha MPOMEXKYTKE (— 6;7 )

Omnpezenute KONMYECTBO TOYCK MUHIMYMa (yHKmn y = f (X )

A

B

C

D

Bapuanr 2

Hucmpykyus no évinonnenuro 3a0anuil: eblbepume 00Hy OYK8Y, COOMEEmMCcmeayouyio
NPAasuIbHOMY 6apUAHIMY OMEema U 3anuume ee 8 O.JAHK OMEemos.

1. Ykaxute mpoMeKyTOK, Ha KOTOPOM (pyHKITUS y=5 x> — 4 x—7 TOIBKO yOBIBaeT.

A B C D
(—1;+ o) (1,12) (—6;0) [ 0;+o0]
_1.35 9.
2. YKaxuTe MPOMEXKYTOK, Ha KOTOPOM (pyHKITHS Y = 3 X — 5 X +8 x—3 Bozpacraer.
A B C D
[—=31] 18] [142) [-8;-1]
3. Ha pucynke uzobpaxen rpadux ¢pyukimn y=f (x) CKOJIBKO TOYEK MUHUMYMa UMeeT QyHKIHs?
,,:f(x)'ivf A B C D
IR ER) W _]_ 5 3 2 1
3 |
4
5 |
4. Halinure TOUKy MakcCUMyMa (yHKITHH y=3 X+ 18 x—9.
A B C D
-3 -2 3 2
1
5. CKOJBKO KPUTUYECKUX TOYEK UMeeT QYHKIMs Y =X + ;?
A B C D
2 1 4 3
6. Ha pucynke uzobpaxen rpadpux pynkiuun y=f '(x]. Haiinure Touky MunuMyma Gynkuuu y=f (X)
v A B C D
L~
/,
’ \
0l 1 N e 1 3 —4 -2




2x° 3x° 11

7. Haiinure TOYKy MakCUMyMa QyHKIMH Yy =——————2 x+1—.
3 2 24
A B C D
) -0,5 0,5 2
8. Ecnm mpu nepexoie 4epe3 ToUKy X, BTopast Ipou3BoJHas f ' ( x) MEHSET 3HAK, TO TOYKA X, HA3bIBACTCS:
A B C D
TOYKOW MUHUMYMa TOYKOW MakCUMyMa TOYKOW mepernda TOYKOU IKCTpEMyMa

9. K rpaduxy pynxuuu f ( x): x’+x+1 BTouKe ¢ abcupccoit X=1 mnpoBeneHa kacarenbHas. Haiimure
abcipiccy TOUKH rpaduka KacaTeJIbHOM, opAMHaTa KoTopoi pasHa 31.

A B C D

7 9 10 8

10. Ha pucynke u3obpaxke rpaguk npousBoaHoM GpyHkimu y=f '(X |, 3a1aHHOI HA TIPOMEXKYTKE
|—5;8). Onpenenure KOMIYECTBO TOYEK MakcuMyMa GyHKimn y=f x|

bbb A B C D
3 4 5 9
KJIFOY:
BapuaHnt 1 2 3 4 5 6 7 8 9 10
1 C B A D A B D D A C
2 B D B A D D B C D A
TECT Ne2

no teme 1.3. Psajabl
JlanHass paboTta MOXET OBbITh HCIIOJIb30BaHA Ha 3Tarie MOBTOPEHUS] U KOHTPOJIS
3Hanuil. Pazpaborano 2 BapuanTa 3a1anuil. Bce BapuaHThl pabOThl paBHOIICHHHBI.
Pabora paccuurana Ha 15 MuUHYyT.

KonTpomupyemsie komnerenuuu OK 01, OK 02, T1K 1.2, TIK 2.2, TIK 2.3, TIK 3.1,
IIK 3.2

Kpurepuu ouenku:

«5» - TIPaBUJILHO BBIMOJHEHO 6 3a/1aHUM;
«4» - IpaBUJILHO BBIMOJHEHO S 3a/IaHU;
«3» - IPaBUJILHO BBIMOJHEHO 3-4 3aJ]aHMUIA;

«2» - IpaBUJIBLHO BBHITIOJIHEHO MEHEE 3 3a/JaHHil.
Bapmuanr 1
Hnempykyus no evinonnenuro 3a0anuil: ebloepume 0OHy OYK8Y, COOMEEmcmeayiouyo
NPAasuIbHOMY 6APUAHINY OMEema U 3anuume ee 8 O.JAGHK OMeEemos.
1. Kakas w3 mnepeuucieHHbIX HUXKe (opmyn sBisercs ¢GopMylIoll n—eo uieHa psaa:

i1 1
2 4 8
A b B I
-1 -1 =T ST
a,=—— = = =
2n 1 an 2n an 2n—1 an 2n—1




1.1 1 1
Sttt —+
2. Yka3aTb yeMy paBHa CymmMma psijia AR 5
A b B r
1 1
9 2 !

3. Ecin mpu MccneoBaHMU psiia Ha CXOAMMOCTB 0 Ipu3Haky Jlamambepa ycTaHOBIEHO, YTO

. n+l __
lim —=2, To 310 03Ha4aeT, 4TO:

no d,

A b B r

PAX MOXKET, KaK CXOAUTHCH, TaK U

pAa CXOOAUTCA PacXoIUThCs

pAa pacxoauTcs BOIIPOC O CXOJAUMOCTH OCTAETCSI OTKPBITHIM

4. IlycTh NaH 4uCIIOBOM psan d,+a,+ --+a,+ ¢ nosoxuTeabHbIMU WieHaMu. Eciu oTHOIIEHUE

a a
;—H UMeET KOHEYHBIM Tpejelt, To ecTh lim 1=k, u npu k<1 — psg cxoaures, a mpu k>1 —
n n — oo n
pSiL, TO 3TO €CTh MPHU3HAK CXOUMOCTH:
A b B I
Janambepa Ko CpaBHEHUS HEOOXOAMMBII
5. Vkasarh ueMy paBHa 4acTh4Has cymma S, psiga 1—2+4—8+-
A b B r
5 -5
—_ _ 5 _
8 8

6. Kakoe u3 nepeurclieHHbIX HHXKE YTBEPIKIACHUM SIBISICTCS. BEPHBIM :

. . - 1
0000LIEHHBIN TAPMOHUYECKUH Psi Z —, CXOIUTCS IIPH p < 1

n=1

. . - 1
0000111eHHBIN TAPMOHUYECKU psif Z —, pacxoaurcs mpu p> 1

n=1

. . - 1
0000IICHHBIN TAPMOHUYECKHUH PSIJT Z —, CXOIUTCA IpH p = 1

n=1

. . - 1
000011IeHHBI TAPMOHUYECKUHN PSIJT Z —, PacXOAMTCs IIPH p <1

n=1

Bapuanrt 2
Hncmpykyus no 8binoiHenuro 3a0anuil; blbepunie 00Hy OYK8Y, COOmMEemcmeyiouyro
NPABUIbHOMY 8APUAHNY OMEema U 3anuume ee 6 OI1aHK OMeEenos.
Bapuanm Ne2

1. Kakas wu3 mnepeducieHHbIX HuUke (opmyn sBiusercs GdopMyIoit
—1-2—-4-8—--

n—eo 4jcHa psaa.

A b B r
a=[-1/"-2"" a,=—2" a,=—2" a,=—1/-2""
2. Yka3aTh 4eMy paBHA CymMMa psijia l"'l‘*'i"' '“+i+
’ 3 9 27 3"
A B I

1
9

b
1
2




3. Ecimm Ipu HUCCICAOBAHUU PsJia HAa CXOAUMOCTDb IO NPU3HAKY Z[anaM6epa YCTaHOBJICHO, 4YTO

. n+l __
lim ——=0, to 310 03Hauaer, 4To:

n - o an

A b B r

PSLI MOJXKET, KaK CXOAUTHCS, TaK U
PacXOIUTHCS

pAa CXOOAUTCA pAa pacxoauTcs BOIIPOC O CXOJUMOCTH OCTA€TCS OTKPBITHIM

5. YKa3aTb 4eMy paBeH IIAThIA YWICH psla z — l)nnT-l-1 :
n=1
A b B I
5 i) 6 —6
6 6 5 5

4. IlycTh naH yuciaoBo psia d,+d,+ ~+a,+ - ¢ moNoKUTENbHBIMUA WieHaMU. Eciiu umeeT Mecto

KOHEYHBIN Mpeell, TO €CTh ’}HEIO a,” 0, TO CXOIUMOCTD psiia MOYKHO ONIPEAETUTD 110 IPU3HAKY:
A b B r
Hamambepa Komm HEOOXOIMMBII CpaBHEHUS

6. Kakoe u3 nepeyrciieHHbIX HUKE YTBEPIKICHUH SIBJISIETCSI BEPHBIM :

00
000OIICHHBIN TAPMOHUYECKUH PSIT Z — cxoaurest mpu p>1

n=1

00
I % — >
0000IIeHHBI TAPMOHUYECKUH psif HZI o pacxoautcs pu p>1

0000IICHHBIN TAPMOHUYECKUH PSIT Z —, cxozurest mpu p=1

n=1 N

. y v 1
000011IeHHBIN TAPMOHUYECKU psif E ~ pacxozures npu p<1
n

n=1

KJIIOY:

Bapuant | 1 2 3 4 5 6
1 A B b A b r
2 r b A B r A

TECT Ne3
no teme 2.2. OcHoBbI Teopuu rpagos
JlanHnass pabota MOXET OBbITh MCIIOJIb30BaHA Ha JTarle MOBTOPEHUS] U KOHTPOJIS
3HaHui. Pa3paborano 2 BapuanTta 3aqanuii. Bce BapuaHThl pabOThl paBHOLICHHBI.
Pabora paccuutana Ha 15 MUHYT.
KonTpomupyemsie komnereniuun OK 01, OK 02, 11K 1.2, T1K 2.2, 11K 2.3, T1K 3.1,
I[IK 3.2

Kpurepuu ouenku:

«5» - TIpaBUJILHO BBIMOJHEHO 9 — 10 3amanuii;
«4» - IPaBUJIBLHO BBINOJIHEHO 7 — 8 3aJaHU;
«3» - MPaBUJIBLHO BBIMOJIHEHO 5 — 6 3aaHU;

«2» - IPAaBUJILHO BBIIIOJIHEHO MEHEE 5 3aJaHUM.
Bapuanr 1




Hucmpykyus no évinonnenuro 3a0anuil: eblbepume 00Hy OYK8Y, COOMEEmCcmeayouyio
NPAasuIbHOMY 6ApUAHIY OMEema U 3anuume ee 8 O.JAHK OMEemos.

1. Ha pucynke mn3o0OpakeH:

4 ,5_ A B C D
&F TIOJTHBIH rpad HETOHbIT rpad Tuma HYJIEBOU
5 rpad «JIepeBO»
B
2. Ilonwsiii rpad uMeeT 7 BEPIIMH, TO KOJUYECTBO pedep OyIeT paBHO:
A B C D
14 7 21 42
3. Kakue u3 yka3zaHHBIX B rpad)e Ha pUCYHKE MapIIPYTOB SIBISIFOTCS IyTeM?
S A B C D
A B
ABT’ ABI'B/] ABJIAB ABBAJL
D
.
4. Kakue 13 yKa3aHHbIX IIUKJIOB SIBJITFOTCS MPOCTHIMU?
B A B C D
A
B
@ ABT'A ABBI'BA BBAI'B JABAI'BJ
D
.
5. XpomaTuueckoe unciio rpada Ha PUCYHKE PaBHO:
A B C D
2 6 4 3

6. Cxosibko pebep Hy>KHO ITPOBECTH YTOOBI TIOCTPOUTH rpad), U300paKEHHBIA Ha PUCYHKE J10

IIOJIHOTO?

A

B

C

D

B
A
B
D
r

7. 15 Toro, yToObI rpad 006J1a1a1 SUISPOBBIM IIMKJIOM, HEOOXOAMMO H JIOCTATOYHO, YTOOBI:

A

B

C

D

CTEIEHU BCEX BEPIINH
ObLIIN HEYETHBIMHU

CTETIeH! POBHO ABYX
BEPIIVH OB YeTHBIMU

CTEIEeHU BCEX BEPIIUH
OBIIIM YETHBIMU

CTEIEH! POBHO JBYX
BEPIIIMH OBLTH

HCUYCTHBIMU
8. KonmnuecTBo peGep MHITMACHTHBIX BEpIIHHE d, ...
A B C D
2 1 3 4




9. Mcnonb3yst pUCYHOK MPEAbIAYLIEH 3a0a4M, YKA)KUTE CKOJIBKO CYIIECTBYET ITyTEH U3 BEPIIUHBI

B B Bepuiuny D.
B A B C D
A
B
@ 4 5 2 3
D
-
10. Kak Ha3biBaetcs rpada n300pakeHHBIN Ha prUCYHKe?
A B C D
'y
HE
. rpad tuna .
TTOJTHBIN OPUEHTHPOBAHHBI OPUEHTUPOBAHHBII
M «JIepEBO»
Bapuanr 2

Hncmpykyus no evinonnenuro 3a0anuil: eblbepume 00Hy OYK8Y, COOMBEEmcmeayiouyio
NPAsUIbHOMY 6apUanmy omeema u 3anuuume ee 8 OIAHK 0MEemos

1. Ha pucynke n3o00pakeH:

A B C D
TOJTHBIN HETOJIHBIN rpad tuma N
HYJICBOU
rpag rpad «Z1epeEBO»
2. [MostHEI rpad mMeeT 9 BeplIMH, TO KOJIHYECTBO pedep OyAeT paBHO:
A B C D
18 72 9 36
3. Kakue u3 yka3aHHBIX B rpade Ha PUCYHKE MapIIpyTOB SIBISIOTCS yTeM?
B A B C D
A
B
@ ABI'Bb ABI'B ABJIAT ABB
D
-
4. Kakne 13 yKa3aHHBIX [IUKJIOB SBIISTFOTCS MPOCTHIMU?
B A B C D
A
B
@ ABTIBA ABBI'BA BBAI'B JABAI'BJ
D
.

5. XpomaTtuueckoe uncio rpada Ha pUCyHKE PaBHO:




<]

>

6. Cxonpko pedep Hy>KHO TIPOBECTH, YTOOBI IOCTPOUTH Tpad, H300paKEHHBIN Ha PUCYHKE, JI0

MIOJIHOTO?
4 i A B C D
A 3 10 6 12
b
B
7. MynwsTurpadom HaszbiBaeTcs rpad), B KOTOPOM ...
A B C D

umeroTest pédpa XoTs Obl
JIBYX U3 TPEX

HET KpaTHbIe péOpa u HeT

ecTb KpaTHble pEOpa u

MOYKHO 000HTH BCe
BEPLIUHBI U IIPU 3TOM

Pa3HOBUIHOCTEH (3BEHb, HeTelNb HET TIeTellb HPOHTH OTHO pPebpo
JYTH, TIETIIN) TOJIBKO OJMH pa3
8. KonmuecTBo peGep MHIIMICHTHBIX BepIIMHE d; ...
A B C D
3 1 2 4

9. Mcnonp3ysl pUCYHOK MPEAbIAYIIEH 3a1auu, YKa)KUTE CKOJIBKO CYLIECTBYET IIyTel U3 BEPIINHBI

A B Bepuiuny D.
B A B C D
A
B
3 5 2 4
D
-
10. JIBa peOpa, y KOTOPBIX €cTh 00I1asi BEpUIMHA, HA3bIBAIOTCA. . .
A B C D
p€bpamu CMEXHBIMU KpaTHbIMU JyraMu
KJIHOY:
Bapuanr | 1 2 3 4 5 6 7 8 9 10
1 B C A A, C D B C D A D
2 C D C,D C B D C A D B
TECT Ne4

no teme 3.1. BepositHoCTh. TeopeMbl C10/KeHUSA 1 YMHOKEHUS BEPOSITHOCTEH




Jlannasi pabota MoOeT OBITh HCIOJB30BaHA HA HTAalle MOBTOPEHHS] U KOHTPOJIS
3Hanui. Pazpaborano 2 BapuanTa 3aganuii. Bce BapuaHThl pabOThI paBHOIICHHHBI.
PaGota paccunrana Ha 15 MuHYyT.

Kontponupyemsie komneteniuu OK 01, OK 02, I1K 1.2, 11K 2.2, TIK 2.3, TIK 3.1,
IIK 3.2

Kpurepuu ouenku:

«5» - IPaBUJILHO BBINOJHEHO 9 — 10 3amanuii;
«4» - IpaBUJIBLHO BBIMOJHEHO 7 — 8 3aaHUI;
«3» - IpaBUJIBHO BBINIOJIHEHO 5 — 6 3a1aHU;

«2» - IMPpaBUJIBHO BBIITOJIHCHO MCHECC 5 SaHaHHﬁ.
Bapmuanr 1
HUncmpykyus no 8binoiHenuro 3a0anuil; blbepune 00Hy 0YK8Y, COOmMEemcmeyiouyro
NPAGUILHOMY 8apUAHmMy omeema u 3anuuiume ee 8 OJIAHK OMBEemos.
1. bpocunu urpanpHyro KocTb. KakoBa BEpOSTHOCTb, YTO BBIIAJET YETHOE YHMCIIO OYKOB:

A B C D
2 1 S5
0.5 3 3 6

2. B smuke 20 crannapTHBIX JeTanel u 7 OpakoBaHHBIX. Berrauim tpu neranu. Cobsitue A —
l-as netanb OpakoBaHHasA, A, — 2-ag jgeranb OpakoBaHHas, As; — 3-bsl JeTalb OpakoBaHHAs.
3anucath coObiTHE: B — BCe geTanm OpakoBaHHEIE:

A B C D
B=A,"A,- A, B=A+A,+A, B=A,"Ay;A; | B=A-A,;A+A A, A+A A A
3. Ilycte B — snektpuueckas cxema paboraer, A; — paboraer i—blii 610k cxembl (i=1,2,3).
3ammcath COOBITHE: AIEKTPpUUIECKasi cxeMa paboTaer, eciii paboTaeT XOoTs Obl OJJUH OJIOK:
A B C D
B=A"A, A, | B=A+A+A, B=A,"A, A; B=A A, A+A Ay A+A Ay A,

4. Monety nonopocunu 3 paza. KakoBa BeposiTHOCT TOT0, YTO “Ooper” BBINAJET 3 pasa.

A B C D
3 1 7 1
8 2 8 8

5. B simuke 25 mapoB, u3 Hux 10 6enbix, 7 ronyObix, 3 KenThiX, 5 cuHuX. HailTu BeposTHOCTH
TOT'0, YTO Hay/layy BbIHYTHIH 11ap Oesiblil.

A B C D
7 3
55 0,4 0,2 o5
6. BoiOpaTh npaBUIbHBINA OTBET: Pld+4)="
A B C D
0 1-P|(A] 1 P|A)+P(B|-P|A-B]
1
7. Haiitu P|A - B), ecin P[A)=§, P(B)=§ 1 coObITHS A U B He3aBUCHMBIE
A B C D
1 2
0,06 6 0,1 15
8. Haiitu P(A|, ectuP|A|=0,2:
A B C D
0,5 0,8 0,2 0,6

9. Cobbitst A u B Hecomectrsie. Haiitu P|A+B), ecu P|A|=P|B|=0,3:




A B C D

0,9 0,8 0,7 0.6

10. Ecnu coOpITHE A MPOUCXOTUT TOTJA U TOJIBKO TOTJA, KOTAa MPOUCXOIUT coObITHE B, TO nx
HAa3bIBAIOT

A B C D

PaBHOCHUJIbHBIMHU COBMCCTHBIMHU OJITHOBPCMCHHBIMHA TOXICCTBCHHBIMHU

Bapuanr 2
Hucmpykyus no evinonnenuro 3a0anuil: eblbepume 00Hy OYK8Y, COOMEEMCmeayouyio
NPABUILHOMY 6apUAHmMy Omeema u 3anuuume ee 8 OIAHK 0MEemos
1. Bpocuiu urpanbHyro KocTb. KakoBa BEpOsSTHOCTh, UTO BbIIAAET OO0JIbIIE YETHIPEX OYKOB:

A B C D
2 1 5
0.5 3 3 6

2. B summke 20 cranaapTHbIX Aetaneid U 7 OpakoBaHHbIX. Bertammmu tpu netanu. CoobiTHe A —
l-ast nerans OpakoBaHHas, A, — 2-as neranb OpakoBaHHas, Aj; — 3-bs JAeTallb OpaKOBaHHAS.
3anucath coObITHE: B — Bce neranu cTaHapTHBIE:

A B C D

B:E'E'E B=A+A,+A, B=A-A," A, B:Al'KZ'Ai{"Kl'Az'KfFE'KZ'Aa

3. Ilycts B — snekrpuyeckas cxema paboraer, A; — paboraer i—biii 010k cxembl (i=1,2,3).
3anucaTh COOBITHE: MICKTPHUECKAsk cCXemMa paboTaeT, eciii paboTaeT XOTs ObI 1Ba OJIOKa:

A B C D

B=A, A, A, | BEA+A+A, | B=AA,A, | B=A, A, A,+A, A, A+A A, A,

4. Monety nogbpocuiu 3 paza. KakoBa BepoSTHOCTB TOT0, 4TO “open’ BhImajeT 1 pasa.

A B C D
3 1 7 1
8 2 8 8
5. B simuke 25 mapos, u3 Hux 10 6enbix, 7 ronyObix, 3 kenThix, 5 cuHux. Hailtu BeposTHOCTD
TOT0, UTO HAyJlauy BBIHYTHIN I1ap roay0oi.
A B C D
7 3
o5 0,4 0,2 He
6. BoibpaTh npaBuIbHELL oTBeT: P(A - Al?
A B C D
0 1-P[A] 1 P|A)+P(B|-P|A-B]
7. Haiitu P|A - B), ecin P(B]:%, PB(A)Z% U coObITus A 1 B 3aBucumbie
A B C D
1 2
0,06 6 0,1 E
8. Haiitu P(A|, ectuP|A|=0,8:
A B C D
0,5 0,8 0,2 0,6
9. Cobritust A 1 B HecoBMmectHbie. Haiitu P (A+B), eciu P (A)ZO,25, P(B)=0,45:
A B C D
0,9 0,8 0,7 0,6
10. Ecnu nosiBjieHne 0JJHOTO U3 COOBITUI HE MCKIIIOYAET MOSBJICHUE APYTOro B OJJHOM U TOM XKe
WCTIBITAHNH, TO TAKHUE COOBITHS HA3bIBAIOTCS
A B C D
COBMECTHBIMHU HECOBMECTHBIMH 3aBUCUMBIMU HE3aBUCHMBIMHU

KJIIOY:




Bapuant | 1 2 3 4 5 6 7 8 9 10

1 A B D D B C D B D C

2 C A D D A A B C C A
TECT Nes5

no tremaMm 3.2. CiiyuyaiiHasi BeJIMYMHA, ee (PYHKUMS pacnpeneaenus u 3.3.
MaremMaTnyeckoe O:KUJAAHUE U AUCIEPCUs CITYYANHOU BeJIUYUHBI

MeToanvecKue yKa3aHus K TeCTy

Jannasi pabota MoOKeT OBITh HCIOJB30BaHA HA HTAale MOBTOPEHHS] U KOHTPOJIS
3Hanui. Pazpaborano 2 BapuanTa 3a1anuii. Bce BapuaHThl pabOThI paBHOIICHHHBI.
PaGota paccunrana Ha 15 MuHYT.

KonTtponmupyemsie komnerenuun OK 01, OK 02, TIK 1.2, TIK 2.2, TIK 2.3, TIK 3.1,
IIK 3.2

Kpurepuu ouenkn:

«5» - IPaBUIBHO BBINOJHEHO 9 — 10 3amanui;

«4» - IpaBUIIBLHO BBIMOJHEHO 7 — 8 3aJaHUI;

«3» - IPaBUJIBLHO BBIMOJHEHO 5 — 6 3aaHUI;

«2» - IMPaBUJIBHO BBIITOJIHCHO MCHECC 5 SaHaHHﬁ.
BapuanTt 1
Hncmpykyus no 6binoiHenuro 3a0anuil; vlbepunie 00Hy 0YK8Y, COOmMEemcmeyouyro
NPABUILHOMY 8apUaHmy omeema u 3anuuiume ee 8 OJIAHK OMEemos.
1. JIuckpeTHOI Ha3bIBAETCS TaKas CiydaiiHasl BEIMYMHA, KOTOpasi IPUHUMAET:

A B C D

KOHEYHOE WIIH TOJIBKO
OeCKOHEUHOE TOJIBKO OJHO
0OECKOHEUYHOE CUETHOE . OTpHUIIaTeNbHBIC
. | MHOXECTBO 3HAUECHUI 3HAYEHUE
MHOYKECTBO 3HAUYECHUI 3HAYCHUS
2. Tabauunas hopMa 3a1aHKs 3aKOHA pactpeIe/ICHNs CIy9YaiiHON BEJIMYMHBI Ha3bIBACTCS:
A B C D
CyMMOM UHTETpaIoM psaoM oJIEM
pacnpeeIeHus pacnpeaeIIeHus pacnpe/eIeHus pacnpeaeIieHus

3. CymectByoT 1Be (OpMBI 3aJaHUS 3aKOHA PACHpPENEICHHUS JUCKPETHOW CIydaiHOM
BEJINYUHBI:

A B C D
TabauyHas U UHTETpaJIbHas U UHTETpaJIbHAs U rpagudeckas u
rpaduyeckas TabJnyHas JuddepeHuranbHas MHTErpaAJIbHAs

4. Kakas u3 TaOnMIl HE MOXET paccMaTpHUBATHCS KaK 3aKOH pacIpelesieHUs CllydyaitHON

BeJIUUYUHBI X?
A

B

C

D

X, |-10] 9 2

X, | 1 3 5

X; | -1 2 5

X, | 7 3 5

pi 10210404

b 10210405

pi 10310105

pi 102]103]0,5

5. 3aKoH pacnpeAeseHus BEPOSITHOCTEN JUCKPETHOM CIIy4YaillHOW BETMYMHBI X UMEET BU/T

X, | 2 4 8

pi 0:1 p2 096

Torga P,BepOSTHOCTH paBHa. ...

A

B

0

0,5

0,7




6. Mojnia 1 MeiMaHa TMCKPETHOW CITy4ailHON BEIMYUHBIL, 3aJaHHOU PSIIOM pachpeeieHus

X, 105 2 6 7 8
p; |02]0,1]02]|04]0,1
A B C D
Tub Tu8 6u’ 05u8
7. 3a/1aH 3aKOH pacIpe/IeIeHIs UCKPETHOI cIydaiinoil Beamuunubl. Haiitin M (x|
X 0 1 2 3
Plx]| 0,1 | 021 04|03
A B C D
3.8 4,2 0,7 1,9
8.3aaH 3aKOH pacnpeneaeHus: JUCKPETHOH citydaitHoi Bennuunbl. Haittu p,+ p,+ p3;+p,.
X, X, X, X, | Xy
Pi P P Ps P,
A B C D
P+ Dyt P 1 b, +p, b3t P,

9. Hucnepcus ciyvaitHoit Benmuubbl (¢ X+Y), rae ¢ = const,X,Y HE3aBUCUMBIE CITy4aliHbIE

BCJIMYMHBI, PABHO!

A B C D
cD(X)+D(Y) cD(X)-D(Y) D(X)+D(Y) " D(X)+D(Y)
10 MaTtematnueckoe 0XkugaHue MOCTOSHHON BeanyuHbl C paBHO:
A B C D
1 C 0 HE OIpeIEICHO

Bapuanr 2

Hucmpykyus no évinonnenuro 3a0anuil: eblbepume 00Hy OYK8Y, COOMEEmCcmeayouyio
NPABUILHOMY 6apUAHMY OMEema U 3anuuume ee 8 OIAHK 0MEemos

1. CiryuaiiHasi BelIMUMHA HA3bIBAECTCS HENPEPHIBHOW ECIIH:

A B C D
B pe3yJIbTaTe UCIBITAHUS MHOXECTBO 3HaYEHUN
TOJIBKO MOXET MPUHSTH TO WM HHOE | KOTOPOM 3aIOHSIET
TOJIBKO OJIHO .
OTpHULIATENIbHBIE SHAYCHIE BO3MO’KHOE 3HaYEHUE, CIUIOLIb HEKOTOPBIN
3HAYCHHUS HEU3BECTHOE 3apaHee, HO YHCIIOBOM
0053aTeTbHO OJTHO MIPOMEXKYTOK

2. I'padmueckas Gopma 3a1aHus 3aKoHa pacHpeIeTICHUs CITy4aliHON BEJTMYHUHBI - 3TO:

A B C D
napaboia TIOJIUTOH npsiMast JIMHUS OKPYKHOCTh
3. CnyyaiiHble BEJIMUMHBI JENSITCS Ha!
A B C D
MepeMEHHBIE U JIICKPETHBIE U parroHaIbHBIE U
YEeTHBIC U HEUECTHBIC
MIOCTOSIHHBIE HenpepbIBHbIE HepaloHaJIbHbIE

4. Kakasgs w3 TaOIWI] HE MOXKET pPAacCMATPUBATHCS KaK 3aKOH paCIpeeieHUs CIydaiHON

BEJIAYUHBI X?

A B C D
X, | -10| 9 2 X, |1 3 5 X | -1 ] 2 5 X, | 7 3 5
p; 10204105 p;|102]04]|04 p; 102103105 p;, 10,210,105
5. 3akoH pacnpeieneHus1 BEpOSITHOCTEN TUCKPETHOM CIIy4alHOM BEIMYHUHBI X UMEET BUJ
X, | 2 4 8
p. [ pol02]01
Torma p;BEpOSITHOCTh paBHa....
A B C D
0 0,5 0,3 0,7




6. Mojnia 1 MeiMaHa TMCKPETHOW CITy4ailHON BEIMYUHBIL, 3aJaHHOU PSIIOM pachpeeieHus

X | 2104 2 4 5
p; | 041]02]01]02]|0,1
A B C D
2u?2 Su-2 2u-2 -2us
7. 3a/1aH 3aKOH pacIpe/IeIeHIs UCKPETHOI cIydaiinoil Beamuunubl. Haiitin M (x|
X 0 1 2 3
Plx]| 02|04 01|03
A B C D
3,8 4,2 0,7 1,5
8.3amaH 3aKOH pacnpeneneHus TUCKPETHOH ciydaitHoi BenmmunHbl. Haiitu P (X< X< X;3),
X; X, X, X, | Xy
Pi P P Ps P,
A b B r
P+ Dyt Ps 1 p.i*+p, ps*p,
9. Maremaruueckoe oOXuaaHue ciydaiiHoil BenauuuHbl (¢ X+Y), rme ¢ = const X , Y
HE3aBHCHUMBIE CITy4aliHbl€ BEJIMUNHBI, PABHO:
A B C D
cM(X)-M(Y) cM(X)+M(Y) M(X)+M(Y) M(X)*M(Y)
10. lucniepcust noctosiHHOM BemurHbl C paBHA
A B C D
1 C 0 HE OIIpeeseHa
KJIIOY:
Bapuantr 1 2 3 4 6 7 8 9 10
1 A C A A,D A D B D B
2 D B C B, C A D A B C




Tabauna 3 - @®opma nHPOPMALMOHHOM KAPTHI 0aHKA TECTOBbIX 3aJaHU I

HaumeHnoBanue pa3nenos Bcero KomugectBo gopm T3 KonTponupyemblie
T3 OTtkpbITOrO | 3aKpHITOTO Ha VYnopsinouenue KOMIICTCHITUH
THIIA TUIIA COOTBETCTBHE
1.1. JuddepennnanpHoe u V1, V3,31, 32,
WHTErpajJbHOE UCUUCIICHUE 10 10 - - - OK 01,0K 02, IIK 3.1,
I1IK 3.2
1.3. Psappr 6 6 V1,V3,31,
OK 01,0K 02, TIK 1.2,
B B ) K 2.2, 1K 2.3,
IIK 3.1, [IK 3.2
2.2. OcHoBBI TeOpuH TpadoB 10 10 V3,31, 0K 01, OK 02,
- - - IIK 1.2, 11K 2.2, IIK 2.3,
IIK 3.1, 1K 3.2
3.1. BeposatHocTts. Teopembl ClOKEHUS V2,3, 31,
Y YMHOKEHHUSI BEPOATHOCTEN 10 10 _ _ ) OK 01,0K 02, IIK 1.2,
IIK 2.2, IIK 2.3,
IK 3.1, I[IK 3.2
3.2. CnyuaiiHas BelIu4yWHA, €€ PyHKIUS ¥2,¥3,31,
pacnpenenenus u 3.3. MatemaTuueckoe 10 10 ) ) ) OK 01,0K 02, IIK 1.2,
OKUJAHWE M JHUCHEPCUsi CIy4alHOU IIK 2.2, IIK 2.3,
BEJIMYMHBI IIK 3.1, I[IK 3.2




INPOBEPOYHBIE PABOTbI
no teme 1.1. IuddepenuuaibHoe 1 HHTErPabHOE HCUYUCICHHE

MeToanueckue ykazanusi K IpOBePOYHBIM padoTam

JlanHbIe pabOTHI MOTYT OBITH MCIIOJB30BAHBI HA JTaIle MOBTOPCHHS M KOHTPOJIS 3HAHUH.
Pazpaborano 4 pabotel. Bce BapuaHThI B Ka10H paboTe paBHOIICHHBI.

Kaxxmas pabora paccuntana Ha 20 MUHYT.

KonTpomupyemsie komnereniiuu OK 01, OK 02, I1K 1.2, TIK 2.2, TTIK 2.3, TIK 3.1, TIK 3.2

Kpurepuu ouenku:

«5» 0a/1J710B BBICTABJIAAETCA 00yYAKOIIEMYCS, €CJIU:
- paboTa BBINIOJIHEHA TTOJTHOCTHIO;
- BCE 3a/IaHMsI BBIIIOJIHEHBI NPABWIIBHO, BO3MOKHA OJHA HETOYHOCTb WJIM OIMCKA, HE
ABJISIIOIIASICS CJIEICTBMEM HE3HAHUS WM HEMOHUMAHUs y4eOHOro MaTepurarna;

«4» 0aJ1a BBICTABJISAETCS 00y4YaOUIeMYCsl, €CJIM:
- paboTa BBHITIOTHEHA MOJHOCTHIO UM HE MeHee ueM Ha 80 % oT oObheMa 3ajaHusi, HO B
HEl UMEIOTCS HEJIOUEThl U HECYILIECTBEHHbIE OIIUOKH;
- paboTa BBINIOJIHEHA MOJHOCTHIO, HO UCTIOJIb30BaHbl HAMMEHEE ONTUMAIIbHBIE MOAXOIbI
K PEIICHHUIO TTOCTABJICHHOMN 3a]1auu;

«3» 0ass1a BBICTABJISIETCH 00y4YaKOIIEeMYCsl, eCJIM:
- paboTa BBITIOJIHEHA 00JIee YeEM HATIOJIOBUHY, JIOMYIIEHO O0JIee TpeX OUIUOOK;

«2» 0asJ1a BBICTABJISIETCS 00y4alOIIEeMYCsl, eCJIM:
- paboTa BBIIOJIHEHA MCHBIIE YEM HAIOJOBUHY WM COJEPKHUT HECKOJIBKO
CYILIECTBEHHBIX OMIMOOK; pab0Ta HE BHIMOIHEHA.

IIpoBepounasi padora Nel
BAPHUAHT 1.
1. [TepeyrcIUTh OCHOBHBIC MIEPUOBI PA3BUTHS MATEMATUKH
2. Uem xapakTepu3yeTcsl IepBHIi PO Pa3BUTH MATEMATHKH.
3. lafiTe ompeneneHue MepeMeHHON BeTHYNHBL
4. lpuBenute npuMep OECKOHEYHO MaJOH TIEPEMEHHON BETMYHHEI.
5. UeMm oTiM4aeTCsd MOCTOSIHHAS BEJIMYMHA OT a0COJIOTHON IMOCTOSHHOM BEIUYHNHBI?
6. HaiinuTe o6macTh onpezeneHus 1 001acTh 3HAaYCHUS (DYHKIMH:

7. Kakoe cOOTBEeTCTBUE SIBJIACTCS (PYHKIIHEH?

a) 0) B) r)
1 — ) 1 =y da depHblil ———= 7 nu uepHBIii >€ nH
Z _ e re KpacHBlii BT KPACHBIA = ar
3 » AL 2 > At ; o
3 @ CHHHH cp CHHHH cp
— I3
4 da WenThlil uT HenThIi ur
5 > | com 4 — |com
3eneHbIn nr 3eneHblil nT
& —_— Fris 5 —_— A7
il i 6 Genblit 66
7 R ) [ -] il Genbli . 70 ) ‘
duonetorblii lee tunonetopbli BC




BAPHUAHT 2.

1. [lepeunrcIuTE OCHOBHEIE TIEPHUOABI PA3BUTHS MATEMATHKH
2. Uem xapakTepu3yeTcst TpETUH Nepruo pa3BUTHUSI MATEMATHUKU.
3. Haiite onpeneneHUe NOCTOSIHHOW BETUYHUHBI.

4. IpuBenute npuMep OECKOHEUHO OOJIBIION MEPEMEHHON BETUUNHBI.
5. Uem ominyaetcs aOCONIOTHAS TIOCTOSIHHASL BEIMYMHA OT MTOCTOSTHHOW BEJIMYMHBI?

6. HatimuTe 00acTh onpeenacHus H 00J1acTh 3HaYCHUS YHKIINH:

a)

6)

=14

-
\/

-8

7. Kakoe cOOTBETCTBHUE SIBISAETCS (DYHKITHEH?

1. IlepeyricnUTh OCHOBHBIE NIEPUOABI PA3BUTHUS MAaTEMaTHKU

2. YeM xapakTepusyeTcs BTOPOH MepHo pa3BUTHS MaTEMaTHKH.

3. latiTe onpeneneHue OECKOHEYHO OOJIBIION MEPEMEHON BETHIHHBI.
4. ITpuBeauTe puMep NEPEMEHHON BEJIMYKHBI.

5. Uem oTnnyaercst abCONOTHAS MOCTOSTHHASL BEIMYWHA OT IEPEMEHHON BETUUNHBI?

6. Halinute obaacTs onpeaenenus v 001acTb 3HaueHUs QYHKLIUH:

YepHbIR nH o ]
e o5 il 5 I Genbli NH
» ) BT
BT — pe 2 = re KpacHbIi BT
Kp acHBlii cp
R i M & — A CHHHI cp T
T — > Pa 5 - P
z WeNThIi uT zeneHblil nT
oT —» | coaw - [ <6
ch a8 3 3eneHblil nr
[ [ cu YepHbIil BC
BC — i Gentiit G
(puonetoBeI lec
BAPUAHT 3.

6)

B)

-

-14

7. Kakoe cooTBercTBUE SIBJIACTCS (PYHKIHEH?

1. IlepeuncauTh OCHOBHBIE IIEPHOABI PA3BUTUS MATEMAaTUKI

2. YeM xapakTepusyeTcsa 4eTBEpPTHIN NEpUOJ pa3BUTHS MaTEMATHKU.
3. Jlaiite onpenenenne OECKOHEUYHO Malol TepPEMEHON BETMYUHEI.
4. IlpuBenute puMep aOCOTIOTHOM MOCTOSTHHOW BEJTUIHHEI.

5. Uem ominyaercst 6eCKOHEUHO OOJIbIIAs IEpeMEHHAsI BEIMYMHA OT IEPEMEHHON BETUYUHBI?
6. Haiinure obnacts onpeaeneHus u o0nacTb 3HaueHUs QYHKLIUH:

a) 6) B) r)
1 T: do 4epHBIil ﬁ/] nu 1 __ da “epHBIit >{ nu
Fis KpacHblil BT 2 I re KpacHBIit = gy
2 — A 3 A
3 = CHHHIT cp — et CHHMI cp
- 43 4
— re] "
3 HenTbIl T @ HENTBIN ur
> il 5 Y o .
3eneHslii nr 3eneHsblil nr
5 — a7 6 N ns
0 it 0 beneli 0
[ i Denbii 7E0 = e . ‘/f:
cpuoneToBbIin lse tuoneToBbIR BC
BAPUAHT 4.




a) 0) B) r)
¥ y i Vﬁ.
12 5 o— T 12
) — / g
14 \/9 x -3 X t j Iy k
14 \/9 X X
=3
-8
7. Kakoe cooTBeTcTBUE SIBJIACTCS (PYHKIHEH?
a) 0) B) r)
1 — da 1 T: do YepHblil ﬁ/{ nH YepHBIR >{ nH
2 — re Fisd KpacHIil BT KpPacHbIA = gy
2 —
s — A 7 J:; CHHMI cp CHHHI cp
I L S o
o ga 7 m—— HenTblil NT WENThI ur
5 —» |coaw —
& o 5 S 3eneHblil nr 3eneHblil nr
— "
7 » ot [ . il Genbiit 7E0 Benbii . 7C0
(puonetoBbIi lec tuoneToBbIR lsc

Haiitn nponsBonHble QpyHKIMN
1. y=5x*+3sin x—2*+9
2. y=x*—11x—7
3. y=e"-cosx

tgx
4. y=
Y x—2

9
5‘y=—21nx+—6
X

Haiiti mponsBoanbie pyHKINUN
1. y=3"—15x"+8sin x+63
2. y=6-3x"—3x
3.y=e“tgx

_ x+3

COS X

5. y:_—22+31nx
X

Hatiti mponsBoanbie pyHKINN
1. y=7x*+5cos x—8"—71
2. y=3-12x+Vx’
3. y=sinx-e"

_5—x

" ctg x

3. y=l3—51nx
X

Hatiti mponsBoanbie QyHKIHN
1. y=5x*+3sin x—2"+9

2. y=Ax"—11x—7

3. y=e"-cosx

_tgx
4. y= —?

IIpoBepounasi pabora Ne2

BAPHUAHT 1.

BAPUAHT 2.

BAPHUAHT 3.

BAPUAHT 4.




5‘y:—21nx+%
X

IIpoBepounasi pabora Ne3
BAPHUAHT 1.

Berancauts HEONPEACIICHHBIC NUHTCTPAJIbL:

; \
N I(BX ~6:x+2]dx 2.J.(‘Ssinx+2x—7f]dx

| ‘ 6X3+6x6_3
3. I3X(2X3—5Xde . dex

fidx

BAPHUAHT 2.
Brluncnute HeomnpeAeneHHbIE HHTETPAIbL:

— 2 | / \
. f[2 944l dy 5 f[4cosx—4x—3jdx

| 7x'—4x"-4
3.'[2)<2(x2+5dex 4_f : XSX dx

2
fgdx

BAPHUAHT 3.
BrluncinuTe HeompeAeneHHbIE HHTETPAIbL:

3— \
1 J 74208/ [ l4x+3sinx=3/dx
f2x5—8x9—5

;. f{4x5+2x2)2xdx . 5 X

3
EER
s.fﬁ—xz '

BAPHUAHT 4.
Beranciants HeonpeneneHHble HHTETPAIIBL:

4 — \
. f(Sx +6x-3]dx 5 f(Scosx—2+6x)dx

‘ ‘ 9x’+4x"+3
;. f—sz[x—Z]dx’4 [ dx

X4

% dx
3. x+1
IIpoBepounasi padora Ne4

BAPUAHT 1.
I. Beruucnuth onpe;[eneHHHe I/IHTeraJII)I npumMenss popmyiy Hetorona-JleiiOHuma:

1 3

| 18x*~6x+2]dx f06x 1-x?) dx f LT

—_ 1 .

II. Beruucnuth onpeieieHHbIe I/IHTeraHI)I TPUMEHSIST METOJT OJICTAHOBKH:



CosS X——

O ey w N

J"X /—9 Ldx f3xdx
1

BAPHUAHT 2.
1. Beruncnuth onpeneneHHble HHTErpaiibl npuMensis popmyny HetoTona-JleiiOnuna:
1 2 0,5
f (2—9 X*+4 x)dx f 0,4 x(l—xz) dx f 2 ; dx
: 1-x
1 R 0 , 0

II. Beruucnurs onpeI_[eHeHHHe I/IHTeraHI)I NIPUMEHSIS METO/ IIOJCTAHOBKH:

n

5 xdx
fsm 2x—— dx f X: \/X —1dx
2 1 3x +]_
9
BAPHUAHT 3.
1. Berancnuth onpeneneHHple HATETpabl puMerss Gopmyny Herotona-JleiiOnuma:
1
; : 3 dx

[17+4x*-8xldx [06x[2-x*/dx | V1-2
-1 0 2

b B
II. Beruucnuth onpeieieHHbIE HHTErpaibl IPUMEHSISI METO/ TOJICTAHOBKH:

= 2 4
jcos dx J'X'\/4—X2dX f 3)§dX
0 0 ,1 2x =2

T
23
7 X

BAPHUAHT 4.

L. Beruucauts onpez[eneHHLIe I/IHTel"paJ'IBI npumenss popmyny Hetotona-JleiiOauna:
1

f(Sx +6x— 3dx fOSx4 X dx f—dx
5 , 0x+1

II. Beruucnuts onpeieieHHbIe I/IHTeraJ'II)I MPUMEHSISI METO/I TIOJICTAHOBKH:

5 2 3
fsin n dx fx~\/1+2x2dx f 3)§dx
0 0 , 1 4X _3

——2Xx
4

INPOBEPOYHBIE PABOTbI
no teme 1.2. O0bikHOBeHHbIE M PepeHInATIBbHbIE YPABHEHUS

MeTtoauyeckue yKazaHusi K IPOBEPOYHbIM padoTam

JlanHble paOOTHI MOTYT OBITH MCIIOJIB30BAHBI HA ATAIE MOBTOPEHUS W KOHTPOJIS 3HAHHIA.
Pazpabotano 2 paboTbl u3 4 BapuaHTOB 3ajaHuil. Bce BapuaHThl B Kaxjaoul padote
PaBHOIICHHBI.

PaGota Nel paccunrtana Ha 20 MuHyT, padota Ne2 paccuntana Ha 45 MUHYT.

KonTpomupyemsie komnereniiuu OK 01, OK 02, T1K 1.2, TIK 2.2, TIK 2.3, TIK 3.1, TIK 3.2

Kpurepuu ouenku:

«5» 0a/1J10B BBICTABJIAAETCHA 00yYAKOLIEMYCSl, €CJIU:
- paboTa BBITIOJIHEHA MTOTHOCTHIO;
- BCE 3aJlaHMsl BBHIMOJHEHbI MPABUIBHO, BO3MOXKHA OJHA HETOYHOCTh WJIM OIKCKA, HE
SIBJISIFOILIASICS CIIEAICTBUEM HE3HAHUS UJIM HETTOHMMAaHUSl y4eOHOro MaTepuana;

«4» 0aJ1a BBICTABJIAECTCH 00y4YaOUIeMyCsl, €CJIM:
- paboTa BBHITIOTHEHA MOJHOCTHIO UM HEe MeHee ueM Ha 80 % oT oObeMa 3ajaHusi, HO B
Hel UMEIOTCS HEI0YEThl M HECYIIECTBEHHBIC OIITUOKH;



- paboTa BBINIOJIHEHA MOJIHOCTHIO, HO UCTIOJIb30BaHbl HAMMEHEE ONTUMAIIbHBIE MOAXOIbI
K PEIICHHUIO TTOCTABJICHHOMN 3a]1auu;

«3» 0ass1a BBICTABJISIETCH 00y4YaKOIIEeMYCsl, eCJIM:
- paboTa BBITIOJIHEHA 00JIee YeM HATIOJIOBUHY, JIOMYIIEHO O0JIee TpeX OUNOOK;

«2» 0asJ1a BBICTABJISIETCS 00y4aOIIEeMYCSl, eCJIM:
- paboTa BBIIOJIHEHA MCHBIIE YEM HAIMOJOBUHY WM COJEPKHUT HECKOJIbKO
CYILIECTBEHHBIX OMIMOOK; pab0Ta HE BHIMOIHEHA.

IIpoBepounasi padora NeS
BAPUAHT 1.
1. TIpoBepsTe, ABIAETCS U 3a7aHHAS QYHKIMS x = — ¢°' pEIIeHHEM yPaBHEHHS x =5 X.
2. Jlano ypaBHeHUE y' 2 x. a) Pemure ero, 0) HaliuTe peuIeHKUE, YIOBIECTBOPSIONICE HAYATLHOMY YCIIOBUIO
y (O) 1, B) mpoBeauTe Yepe3 TOUKy [0 1) MHTErpanbHYI0 KPUBYIO JAHHOTO ypAaBHEHHA.

3. Haitnute obmee penienue nudhepeHInanbHOTO YPaBHEHUS z =sin 3 X.
BAPUAHT 2.
1. TIpoBepbTe, SBISETCS JIM 3aaHHast QYHKIHS Z=+/ X PELICHHEM ypaBHEHHS z= i
2. Jlano ypaBHeHME x =cost . a) Pemmre ero, 6) HaifauTe pelnenue, ya0BIETBOPSIONIEE HAYATLHOMY YCIOBHIO
x|0|=—1, B) mpoBeauTe yepe3 TOUKY (O ;= 1) WHTETPATBHYIO0 KPUBYIO IAHHOTO YPABHEHUSI.
3. Haiinute obmee penrenue nudhepeHInanbHOTO YpaBHEHUS y' =
BAPHUAHT 3.
1. IIpoBepsbTe, ABNACTCS MM 3aaHHas QYHKUHMS y(, e+ 1 PelleHneM ypaBHeHus y =— y+1.
2. Jlano ypaBHenue 7 —— 4t . a) Pemmure ero, 6) HaiiauTe pelueHne, ya0BIETBOPSIONIEE HAYATEHOMY YCTIOBHIO Z
|1)=—2, B) npoBemute uepes Touxy |1 ;—2 | nuTerpansuyio KPHBYIO JIaHHOTO YPABHCHMU.

3. Haiigute obmee pemenne nudhepeHIManbHOr0 ypaBHEHHS Yy =C0S 5 X.
BAPUAHT 4.

1. TIpoBepbTe, sABNAETCS 1M 3a1aHHAs QYHKIHSA Yo — = pelleHueM ypaBHEHHs y =ty
¢ A A
2. Jlano ypaBHeHUE y':— sint. a) Pemure ero, 0) HaiinuTe pemnieHne, yIOBICTBOPSIONICEe HAYATEHOMY YCIOBHIO Y

T
E; 1| unTerpanbHy0 KpUBYIO JIAHHOTO YPABHEHHUS.

s
(E): 1, B) nmpoBeute uepes Touky

3. Haitnure obimee pemenue auddepeHnatbHOro ypapHenus z —e ”.

IIpoBepounasi padora Ne6
BAPHUAHT 1.
1. Hatiti oOmuit mHTETpast Aud depeHITHaIbHOTO YPaBHEHHS

' 3 — '

a) deX:(z _Y)dy, 6) Yy :3\/_)1; B) 3xy2:(4x2—3)yy )
2. Haiitu o6miee pemenue nuddepeHnnanbHbIX ypaBHEHHMA

8) —y +y +6y=0:6) y —2y +2y=0
3. Hatitu 4actHOoe pemenne nuddepeHnnaaIrHoro ypaBHEeHUS

y”+4y'+4y =0, ecau y (0): -1, y'(o):S.

BAPUAHT 2.

1. Hatiti o6t maTerpat auddepeHnuaabHoro ypaBHEHUS

4 ey 2 2 2 '

2 (X +6)dx=y’dy. 6) Y :5@’; p (3x=2)(y~1)=x"5yy
2. Haiitn obmiee pemenne nupdepeHHaNnbHbIX YpaBHEHAH

a)y —2y —35y=0;6) —y +2y —10y=0
3. HaI/ITI/I YacTHOE pelieHne MU PepeHInaATbHOT0 YPaBHEHHS

y —6y+9y= Oecnuy(O) 2, y(OJ -1

BAPHUAHT 3.

1. Hatiti oOmmit maTerpan auddepeHnnaasHoro ypaBHEHUS



3 1v—| | — Y 2.0 2)[a 2

o Xdx=2y-1ldy. 5y =43y, Py y=(1-4y}(6x*-5|
2. Haiitn oOmee pemenue auddpepeHInanbHbIX ypaBHEHUH

a)-y =3y —2y=0;6)—y +2y —5y=0
3. Haiit uyacTtHOe pemenue qudQepeHnuan-HOro ypaBHeHUs

y '+10 y +25 y=0, ecmn y(0)=—3,y'(0)=2.

BAPHUAHT 4.

1. Hatiti o6umii naTerpan auddepeHnuaasHoro ypaBHeHHs

3 _ 5 Y 2 2 _ 2 '
o (7=X)dx=y dy )y =74y ) (y'~7)(3x°+2)=x"3yy
2. Halitu oOrmee pemenne qudQepeHInanbHbIX YpaBHEHUH
a)y +2y —15y=0;06) -2y +2y —5y=0
3. Haiitn yactHOe penienue audQepeHInalIbHOr0 ypaBHEHUS

Ay”—lzly'+36 y=0, ecnu y(O):—l,y(O)ZB

INPOBEPOYHAS PABOTA Ne7
1o teme 2.1. OCHOBBI TEOPUH MHOKECTB

Meroanuyeckue ykazaHusi K IpOBEePOYHBIM padoTam

JlanHble paboTHl MOTYT OBITh MCHOJB30BAHbI HA 3Talle MOBTOPEHUS U KOHTPOJIS 3HAHUMU.
Pa3pabotano 10 Bapuanrta 3ananuii. Bce BapaHTbl paBHOLICHHBI.

Pabota paccuntana Ha 20 MUHYT.

KonTpomupyemsie komnereniuu OK 01, OK 02, T1IK 1.2, TIK 2.2, TIK 2.3, TIK 3.1, T1K 3.2

Kpurepuu ouenku:

«5» 0aJ1U10B BBICTABJISIETCHA 00y4al0IEMYCS, €CJIU:
- paboTa BBITIOJIHEHA MTOTHOCTHIO;
- BCE 3aJlaHMsl BBHIMOJHEHbI MPABUIBHO, BO3MOXKHA OJHA HETOYHOCTh WJIM OIKCKA, HE
SIBJISIFOILIASICSL CIIEAICTBUEM HE3HAHUS UJIM HETTOHMMAaHUSl y4eOHOro MaTepuana;

«4» 0aJ1a BBICTABJISAECTCH 00y4YaOUIeMyCsl, €CJIM:
- paboTa BBHITIOTHEHA MOJHOCTHIO UM HEe MeHee ueM Ha 80 % oT oObeMa 3ajaHusi, HO B
Hel UMEIOTCS HEI0YEThl M HECYIIECTBEHHBIC OIITUOKH;
- paboTa BBIMOJIHEHA TTOJIHOCTHIO, HO MUCTOJIb30BAHbI HAMMEHEE ONTUMAJIbHBIE TTOIXO/IbI
K PEIICHHUIO TTOCTABJICHHOMN 3a]1auu;

«3» 0aJ/1a BBICTABJISIETCS 00Y4YaIOIEMYCSl, €CJIM:
- paboTa BBITIOJIHEHA 00JIee YeEM HAIOJIOBUHY, JIOMYIIEHO 00JIee TpeX OMUOO0K;

«2» 0asJ1a BBICTABJISIETCH 00y4aKOIIEeMYCsl, eCJIM:
- paboTa BBIIOJIHEHA MEHBIIE YEM HAIOJOBUHY WM COJEPKHUT HECKOJIbKO
CYIIIECTBEHHBIX OIMOOK; paboTa HE BBHITIOTHEHA.

BAPHUAHT 1.

1. JlaHo MHOXeCTBO A :{a| a—cmauya eeponeticko2o eocyaapcmea}. Torma BepHBIM OyIeT yTBEpKICHHE:
«MHO)ecTBO A,».
a) KOHEYHO W 3aJaHO TMIePEUYHMCICHHEM BCEX DJJIEMEHTOB, ©) OECKOHEYHO | 3aJaHO0 C IIOMOIIBIO
XapaKTePUCTHUECKOTO CBOIMCTBA; B) OECKOHEYHO U 3aJ]JaHHO MEPEUUCIICHUEM 3JIEMEHTOB; I') KOHEYHO U 3aJIaHHO C
MOMOIIBIO XapaKTEePHUCTUIECKOTO CBOHCTBA. B B B

2. JUist IPUBEICHHBIX HIKE MHOXKECTB BEPHBIMU OyIyT yTBepkaeHus: a) V3 € Q, 6) V3 € R, 8)vV/3 € N, 1)
V3 ez



3. Janst MmHOecTBa A u B. HailiTn o0bennHenne, nepecedenrne n pa3Hocth MHOXKecTB A m B.a) A = {1, 5, 9,
124,B=1{0,7,9,12,17}; 6) A=[2, +0), B=(—0, 3)

4. 3amaTb TEpEUUCICHHEM BJIEMEHTOB MHOXKECTBA, 3aJaHHBIC YKAa3aHUEM XapaKTEPUCTUYECKOTO CBOMCTBa
snementos: K= k|ke N,k<3,7|

5. VI306pa3iTh MHOXKECTBO Ha 4HCIIOBOI mpsmoii: M= m|me R,—2<m<10]

BAPHUAHT 2.
1. lano mHOXecTBO A :{a| a— MYXHCCKoe umst } Toraa BepHbIM OyneT yTBepkaAeHHE: «MHOKECTBO A, ».
a) KOHEYHO U 33J1aHO MEePEUHCICHHEM BCEX JIEMEHTOB; 0) KOHEUHO U 33JaHHO C MOMOIIBIO XapaKTePUCTUUECKOT0
CBOMCTBAa; B) OECKOHEUHO M 3aJaHHO IEPEUHCICHUEM 3JIEMEHTOB; I) OECKOHEYHO M 3aJaHO C IIOMOIIbIO
XapaKTePHCTHIECKOTO CBOMCTBA.
2. JIyist IpUBEICHHBIX HIKE MHOYKECTB BEPHBIMHU OyayT yTBepkaeHus: a) T € Q,6)me Z,B)me N, 1)t € R

3. Maner MHOKecTBa A 1 B. Haiitn o0bpetuHeHne, mepeceueHne u pa3sHocTh MHOXecTB A 1 B. a) A = {3, -2, 4, 8},
B=1{4,5,9,-2,17};6) A= (-5, +o), B=(—0, 11]

4. 3amaTb TEpEYUCICHHEM BJIEMEHTOB MHOXKECTBA, 3aJaHHBIC YKa3aHUEM XapaKTEPUCTHUYECKOTO CBOMCTBa
snementos: K= k|ke N,k<2,1|

5. VI306pa3nTh MHOKECTBO Ha YHCIOBOI mpsimoii: M= m|me R,9<m<21]

, BAPHUAHT 3.

1. lano MHOkecTBO A Z}a| a— JiCeHCKoe UMSs } Torna BepHBIM OyzeT yTBepxaeHue: «MHOXeCTBO A, ».
a) KOHEYHO M 3aJlaHO MEePEUnCIICHNEM BCEX 3JIEMEHTOB; 0) KOHEYHO U 33JaHHO C IMIOMOIIBIO XapaKTepUCTHIECKOTO
CBOMCTBA; B) OCCKOHEYHO W 3aJaHHO IEPEUHCICHHEM DJJIEMEHTOB; T) OCECKOHEYHO W 3aJaHO C ITOMOIIBIO
XapaKTEePUCTUUECKOTO CBOMCTRA.

2. JInst IpuBeICHHBIX HIKE MHOXKECTB BEPHBIMHU OyAyT yTBepkaeHus: a) € € R, 0)e € Z,B)e € N, r)e € Q.
3. lausl MHOXeCTBa A 1 B. Haiitn o0betuHeHHE, TIEpeceueHe U pPa3HOCTh MHOXKeCTB A 1 B. a) A = {0, -3, 7,
11}, B=1{2,0,11,-2, 12}; 6) A=(-10, ), B=(—0, 12]

4. 3amaTh TEpEUUCICHUEM DIIEMEHTOB MHOXECTBA, 3aJaHHBIC YKa3aHUEM XapaKTEepPUCTHYECKOTO CBOMCTBa
snementos: K= k|ke N ,k<4,02]

5. M306pasnTh MHOKECTBO Ha YHCI0BOM npsmoii: M =|m|me R, —2<m<10)

BAPHUAHT 4.

1. Tano mHOkecTBO A :{a| a—6ykebl pycckoeo aacasuma l Torma BepHBIM OyIET YTBEPKACHUE:
«MHuoxecTBo A, ».
a) KOHEYHO M 3aJ1aHO TIEPEUYKCIICHHEM BCEX AJIEMEHTOB; 0) KOHEYHO U 3aJIaHHO C TIOMOIIBIO0 XapaKTePUCTUIECKOTO
CBOIicTBa; B) OECKOHEYHO M 3aJaHHO IIEPEUUCIIEHHEM DJIIEMEHTOB; T') OECKOHEYHO W 33aJ[aH0 C IIOMOIIBIO
XapaKTEPHUCTUICCKOTO CBOMCTBA.

2. JIns mpuBeIeHHBIX HUYKE MHOYKECTB BEPHBIMH OyIyT YTBEPXKIACHHUS: a) 2 ﬁ e N,06)2 ﬁ eZ,B)?2 ﬁ € R,
247 € Q.
3. Jlausl MHOXKECTBA A 1 B. Haiitn o0beuHeHNE, TIEpECeUeHe U Pa3HOCTh MHOXKecTB A u B. a) B={-8,7, 0, 5,
9},A={1,5,9,0};06) A=][-8, +0), B= (-0, -1)

4. 3ajgaTh TepevHcIeHHEeM D3JIEMEHTOB MHOKECTBA, 3aJ[aHHBIE yKa3aHHEM XapaKTepUCTHYECKOTO CBOWCTBA
snemenToB: K= {k|k €Z, k|<4}

5. VI306pa3iTh MHOXECTBO Ha YHCIOBOI npsimoii: M= m|me R,—5<m<9)|

BAPUAHTS.

1. JTaHo MHOKeCTBO A :{a| a—n/1aHembl CO/HEeYHOU CUCMeMbl J Torma BepHBIM OyJIET YTBEPIKACHUE:
«MHoxecTBO A».
a) KOHEYHO M 3aJaH0 TMEPEYHCIEHHMEeM BCEX DJEMEHTOB; ©0) OECKOHEYHO W 3aJaH0 C  IIOMOIIBIO
XapaKTePUCTHUECKOTO CBOICTBA; B) OECKOHEUHO U 3aJaHHO MEPEUNCIICHHEM 3JEMEHTOB; I') KOHEYHO U 3a/IlaHHO C
MOMOIIBIO XapaKTEPUCTUIECKOTO CBOHCTBA. B B B

2. JI71st IPUBEICHHBIX HIKE MHOYKECTB BEPHBIMH OY/IyT yTBEp:KICHHS: a) v/5 € Q. 0) V5 €R,B)V5€N,r)
V5€ Z.

3. Jlaaer MHOKECTBa A 1 B. Halitn o0benuHeHue, IepeceueHne u pasHOCT, MHOXeCTB A m B. a) A = {2, 3, 5,
6},B={14,6,2,-2,4};6) A=[-7,+x), B=(—0,2)



4. 3amaTh TEpCUYMCICHHEM 3JIEMEHTOB MHOXECTBA, 3aJaHHbIC YKa3aHHEM XapaKTEePHCTUYECKOTO CBOHCTBA
5IIEMEHTOB! K:{k|ke Z, k| <3}
. . w
5. M306pasuTh MHOXKECTBO Ha YHCIOBOM npsivoit: M = m|me R,—10<m<0)

BAPHUAHT 6.
1. lano mHO)ecTBO A :{a| a—cmpaduya KHueu}. Toraa BepHbIM OyneT yTBepskaAeHHE: «MHOXKECTBO A,».
a) KOHEYHO M 3aJIJaHO NepEunCIIEHHEM BCeX 3JIEMEHTOB; 0) KOHEYHO U 33JaHHO C MOMOIIBIO0 XapaKTepUCTHIECKOTO
CBOWCTBa; B) OCCKOHEYHO M 3aJaHHO IEPEUYHCICHUEM D3JEMEHTOB; T) OECKOHEYHO W 3aJaH0 C IOMOIIBIO
XapaKTEePUCTUYECKOTO CBONCTRA.
2. [l nprBeACHHBIX HU)KE MHOXKECTB BEPHBIMU OyAyT YTBEP)KICHUS: Q) 2l €Q,6)2- €Z, p) 2l € N,r)

3 3 3
2leR,
3

3. lanel mHOKecTBa A u B. Haiitn 00beinHeHne, iepeceueHre u pa3HocTh MHOXecTB A 1 B. a) A = {6, 8, 1, 0},
B=1{8,-3,4,6,5};06) A=(-5, +©), B= (-0, 7]

4. 3amaTh TEPEUMCIICHHEM 3JIEMEHTOB MHOJXKECTBA, 3aJaHHbIE YKa3aHHUEM XapaKTepHCTHYECKOTO CBOMCTBA
3JIEMEHTOB! K={k|keZ, k‘<5}‘

5. M306pasuTh MHOKECTBO Ha YHCIOBOM mpsamoii: M =|m|meR,—15<m<3|

BAPHAHT 7.

1. llano MuoxectBo A=|a|a—domna danHolii yauye . Torna BepubiM Gyaer yrepkaenue: «MuoxkecTBo A,
».
a) KOHEYHO M 33aHO MEepPEeUYHCICHHEM BCEX 3JIEMEHTOB; 0) KOHEYHO M 33aHHO C TIOMOIIBIO XapaKTEePUCTHIECKOTO
CBOMCTBA; B) OCCKOHEYHO W 3aJaHHO IEPEUNCICHHEM »JJIEMEHTOB; T) OCCKOHEYHO W 3aJaHO C ITOMOIIBIO
XapaKTePUCTHICCKOTO CBOMCTBA.

2. JIns mpuBEICHHBIX HUKE MHOXKECTB BEpHBIMU OyayT yTBepkacHus: a) 3e € R,06)3e € Z,8)3e € N,r)
3e e Q.
3. lanel mHOKecTBa A u B. Haiitn 00beinHeHne, epeceueHre u pasHocTh MHOXecTB A u B.a) A = {3, 5, 6, 0},
B=1{1,-8,7,0,5};6) A=[10, +x), B= (-0, 17)

4. 3amaTh TEpEUNCIICHHEM SJIEMEHTOB MHOXKECTBA, 3aaHHBIE YKa3aHHEM XapaKTepHCTHYECKOTO CBOMCTBA
3JIEMEHTOB! K={k|keZ, |k|<1,1}

5. VI306pa3nTh MHOKECTBO Ha YHCIIOBOM mpsiMoit: M =|m|me R, —5<m<—3]

BAPHUAHT 8.

1. JlaHo MHOKeCTBO A Z}:a| a—cmyoeHm O0aHHoOU 2pynnbl}. Torna BepHbIM OyaeT yTBepkacHUE: «MHOXKECTBO
A,
a) KOHEYHO W 3aJIJaHO TIEPEUNCIICHHEM BCEX IEMEHTOB; 0) KOHEUHO U 33JJaHHO C MOMOIIBI0 XapaKTePUCTHIESCKOTO
CBOWCTBA;, B) OCCKOHEUHO W 3aJaHHO MEPCUYHCICHUEM 3JIEMEHTOB; T) OCCKOHEYHO W 3a7aHO0 C TOMOIIBIO
XapaKTEPUCTUIECKOIO CBOMCTRA. B B B

2. JI71st IPUBEICHHBIX HIKE MHOYKECTB BEPHBIMH Oy/IyT yTBepskacHns: a) 3v2 € N, 6)3vV2 € Z,8)3vV2 € R,
132 e Q.
3. lansr MHOKecTBa A 1 B. Halitn o0beuHeHme, TIepecedeHne U pa3HocTh MHOKecTB A u B. a) B={-3,2,6, 7,
0},A=1{8,3,0,6};0) A=[-10, +0), B= (-0, -2)

4. 3amaTh TEPCUUCICHUEM DIEMEHTOB MHOXECTBA, 3aJaHHBIC YKa3aHHEM XapaKTEPUCTHYECKOTO CBONCTBA
3JIEMEHTOB! K={k|k€Z, k‘SGI’

5. M306pa3uTh MHOKECTBO HA YHCIOBOM mpamoii: M = m|me R,—6<m <13

BAPUAHT 9.

1. JTaHo MHOKeCTBO A :{a| a—mouka Ha n/IOCKocmu}. Torma BepHbIM OyaeT yTBepkacHNE: «MHOKECTBO A, ».
a) KOHEYHO M 3aJaHO NEPEUYMCICHUEM BCEX 3JIEMEHTOB; 0) KOHEYHO U 3aJIaHHO C TIOMOIIBIO0 XapaKTePUCTHUICCKOTO
CBOICTBa; B) OECKOHEYHO M 3aJ]aHHO IICPEUUCICHUEM DJIIEMEHTOB; T') OCCKOHEYHO W 33aJ]aHO0 C IIOMOIIBIO
XapaKTEePUCTUIECKOTO CBOMCTBA.

2. JIns npuBeIeHHBIX HUKE MHOXKECTB BEPHBIMH OYyTyT YTBEP)KICHUS: a) e R,0) e Z,B) e N ,T)
e Q.
3. Jlaasl MHOXKECTBa A 1 B. Haiitn o0betuHeHHE, TIEpeceueHIe U Pa3HOCTh MHOXKecTB A B.a) A= {3,7, 6, 5},
B=1{4,3,11,9,5};6) A= (10, o), B= (-0, 12]



4. 3amaTh TEpPEUNCICHHEM SJIEMEHTOB MHOXKECTBA, 3a/laHHBIE YKa3aHHEM XapaKTepPUCTHYECKOTO CBOWCTBA
snementos: K= k|ke N, k<3|
5. M306pasuTh MHOKECTBO Ha YHCIOBOM mpsamoii: M =|m|me R,—21<m<0|

BAPHUAHT 10.

1. Jlaro muoxectBo A =|a|a—cybwsekm Poccuiickoil @edepayuu . Toraa BepHbIM GyIeT YTBEPKICHHE:
«MuoxecTBO A,
a) KOHEYHO M 33/1aHO MEePEUMCICHHEM BCEX 3JIEMEHTOB; 0) KOHEYHO U 33JaHHO C MIOMOIIBI0 XapaKTePUCTUIECKOTO
CBOMCTBa, B) OECKOHEYHO M 3aJaHHO MEPECUYHMCICHHEM 3JIEMEHTOB; T) OECKOHEYHO M 3aJaH0 C ITOMOIIbIO
XapaKTePHCTHIECKOTO CBOMCTBA. B B B

2. JI1st IPMBEICHHBIX HIKE MHOXKECTB BEPHBIME Oy/IyT yTBepskaerus: a) V5 € N, 6) V5 € Z,B) V5 € R, T)
V5 € Q.
3. Jlanbl MHOXeCTBa A 1 B. Halitn 00bennnenue, nepecevueHue u pasHocTs MHOKeCTB A u B. a) B =
—3,0,4,6,7|,A=1{9,0,7,-4}; 6) A=1[-9, +o0), B=(—0, 1)

4. 3amaTh TEpEUMCIICHHEM 3JIEMEHTOB MHOJXKECTBA, 3aJaHHbIE YKa3aHHEM XapaKTepHCTHYECKOTO CBOMCTBA
snemenros: K= klke N,k<5|

5. M306pasuTh MHOXKECTBO Ha YHCIOBOM npsivoii: M = m|me R,—13<m<20|
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INPOMEXYTOYHASA ATTECTALIUA

IlepeyeHb BONPOCOB AJIs1 MPOMEKYTOYHOM aTTecTalluu (IK3aMeH)
Yucnosas II0CJIACA0BATCIIBHOCTD U et npeaci. Hpez[eﬂ (I)YHKLII/II/I Ha OECKOHEYHOCTH U B TOUKE.

(0.0]
CaoiicTBa nipenena GyHKIUU. PackpbITHE HEOTIPEICTICHHOCTH =

HenpepriBHOCTS GYHKIIUM B TOUKE U Ha IPOMEXYTKe. Bbruncnenue npeaenos QyHKIMHA 1

. 0
OCICaA0BATCIBbHOCTCU. PaCKpLITI/Ie HEOMPCACIICHHOCTHU 6

[TepBbIii 1 BTOPOI1 3aMeUaTeNIbHbIE PEICIIbI.

Omnpenenenne Npou3BOIHON (HYHKINH, €€ (GU3NIECKHA U TEOMETPUIECKUN CMBICI. Y paBHEHHE
KacaTeJIbHOM.

[TpaBuna u popmynsl nuddepenupoanus. JuddepeHupyeMocTs GyHKIHH.
HuddepeHnnpoBaHre CI0KHBIX (PYHKITUH.

[Tpou3BoIHBIC BBICIIIUX MTOPSIIKOB.

Huddepenuman pynkuun. ['eometpuueckuii cmbich auddepeHmana

. UccnenoBanue hyHKIMIA C TOMOILIBIO POU3BOAHOM: MHTEPBAIbl MOHOTOHHOCTH M 9KCTPEMYMBI

GyHKIHA.

. Bemykiocts rpaduka ¢pynkuuii. Touku nepern6a. ACUMITOTEI.

. HeonpeneneHHslii HTErpas, ero CBOMCTBA.

. MeTo1 HemocpeICTBEHHOI0 MHTEIPUPOBAHUS B HEONIPEEIIEHHOM UHTErpase.

. MeTon 3aMeHbl IEPEMEHHOM U METO/I MHTETPUPOBAHUS 110 YaCTSM B HEONPEEICHHOM MHTErpale.
. OnpeneneHHbIl UHTETpaJl, €0 T€OMETpUYECKUI cMbIca. CBOMCTBAa ONPENEICHHOTO MHTErpaja.

dopmyna Herotona — JleiioHua.

NHTerpupoBaHue 3aMEHON IEPEMEHHON U 110 YaCTAM B OIPEJACICHHOM HHTErpajle.
[TpunoxkeHus onpeeeHHOro UHTerpajga B reoMeTpun. Boruncnenue miomaneii puryp c
IIOMOILBIO ONPEJEIICHHBIX HHTETPAJIOB.

OO0bIkHOBeHHBIE MU PepeHITaTbHBIC YpaBHEHUS.

Huddepenunansabie ypaBHeHus | mopsika: ob1iee 1 4aCTHOE pelieHne, TeOMETPUIECKH CMBICT,
HayaJbHbIE yCI0BUs, 3a1a4ya Komm.

Juddepennnanbapie ypaBHEHUS IEPBOTO MOPSIKA C PA3ICISIONIMMUCS TTIEPEMEHHBIMH.
Jluneitnbie ogHOpoaHbIe AU depeHIanbHbIe ypaBHEHUS BTOPOTO MOPSIKA C MOCTOSHHBIMU
Kod(pdumeHTaMu

3HAKOMOCTOSHHbIE YK CIIOBbIE Psiibl. OCHOBHBIE ONPE/IEIEHNUS, CBOMCTBA CXOIAIUXCS PSAIOB.
Heo0xomumblii MpU3HAK CXOAMMOCTH YUCIIOBBIX PSIIOB.

[Tpusnak cxoaumoctu anambepa

3HaKoNepeMEeHHbIE ¥ 3HAKOUEPEIYIOLIHECs YUCIOBBIE PAIAbl. AOCONIOTHAS U YCIOBHAS CXOAMMOCTb.
[Tpusnax JleniOHua.

@OynkuroHansHbIe psaabl. Onpeaenenne, 061acTh CXOTUMOCTH.

CreneHHbIE psAIbI, THTEPBAJI CXOUMOCTH.

[TprMeHeHne CTeNEeHHBIX PSAA0B K MPUOIMKEHHBIM BEIYUCICHHUSIM, K BBIYUCICHUIO OMPEIeICHHbBIX
HMHTETpaJioB.

Tpuronomerpuueckuii psa @ypwe s GyHkumii ¢ nepuogom T=21. DopMyIUpPOBKa yCIOBHIA
pa3iaoxkuMocTy GyHKIMA B psiibl Dypee.

Komb6unaropuka. OcHOBHbIE (POPMYIIbI KOMOMHATOPUKH.

BeposTHOCTB COOBITHSI, CBOWCTBA BEPOSTHOCTH

CymMma coObITHI U €€ BepOSITHOCTb.

[TpousBenenue cOOBITHIT U €TO BEPOSTHOCTD.

CrnyyaitHast BenmuunHa. Busbl cirydalfHbIX BEJIUYMH.



buaers! pis IMPOBECACHUA IK3aMEHA

KonTtpomupyembie komnereniuu OK 01, OK 02, 11K 1.2, TIK 2.2, TIK 2.3, TIK 3.1,
IIK 3.2

DK3aMeH MPOBOJIUTCA B YCTHOM (BapuaHT]) UM NMCbMEHHOM (BapHaHT 2) ¢popMme.

HNucTpyKums A1 3K3aMeHYIOLerocs:

1. [IpouTnTe BHUMATEIBHO UHCTPYKLIHIO.

2. Ilpu moAroToBKe K OTBETY M HEMOCPEACTBEHHO BO BPEMsSI OTBETA HAa HK3AMEHE
OOy4YaromMMcsi pa3peliaeTcsi MOoJb30BaThCsl JIA0OPATOPHBIM U JIEMOHCTPAIIMOHHBIM
00Opy/IOBaHUEM, KaJIbKYJISATOpaMH, CHPAaBOYHMKAMU M TaOIULAMHU, HE COJEpKallUMU
IPSIMOIO OTBETA HA BOMPOCHI OUIIETOB.

3. Ilpu BbIMOJNIHEHUU 3aJaHuil Bel MOXkeTe moyib30BaThCcsi 4epHOBUKOM. CoBeTyeM
BBIIIOJIHATH 3aJaHUS B TOM MOPAJIKE, B KOTOPOM OHHM JAaHbl. JlJIsi SKOHOMHM BPEMEHH
IIPOIYCKAaWTE 3aJaHue, KOTOpPOE HE YAACTCA BBIIOJIHUTH Cpa3dy, M MEPEXOAUTE K
cienyromeMy. Ecnu mocne BbinosiHeHus Bceld paboTel y Bac ocranercst Bpemsi, Bbl
CMOXETE BEPHYTHCS K ITPOMYIICHHBIM 3aJaHUSIM.

4. Bpemsi Ha MOATOTOBKY OTBETa Ha 3K3aMEHE, MPOBOJAMMOM B YCTHOH (opme —
20 munyT. Ha BBIMOJIHEHHE THUCHMEHHON SK3aMEHAIlMOHHONW palboThl 00yYaromemycs
naerca 90 MUHYT.

KpuTtepuu oeHKH YCTHOTO IK3aMeHa:

OllEHKA «OTJIUYHO» — 3aCly’)KMBaeT OOy4Yaroniuiicsi, MOKa3aBIIMK TIyOOKUW U
BCECTOPOHHUM YPOBEHb 3HAaHWS JUCLUIUIMHBI, YCICIIHO BBINOJIHUBIIAN 3aJaHUs,
IIPEAYCMOTPEHHBIE IIPOIPAMMOM.

OLIEHKA «XOPOIIO» — 3aCIy>KMBAaeT OOYyYaroIIMHCS, MOKA3aBIIMN IOJHOE 3HAHUE
JUCLUHUIUIMHBI, YCIIEIIHO BBINOJHMBIIMN 3aJaHUs], IPELYCMOTPEHHBIE ITPOTPAMMON, HO
JOMYCTUBIINN HE3HAYUTEIBHBIE HEJOUETHI B OTBETE.

OlleHKA «YAOBJETBOPUTEJNbHO» — 3aCIyKHUBAeT OOyYarOUIMiCs, MOKa3aBILIUN
3HaHME JMCHMUIUIMHBI B OOBEME, JOCTaTOYHOM Ui TNPOJOJDKEHUs OO0y4YeHus,
CIPABUBLIUICS C 3aJIaHUSMHU, MIPEyCMOTPEHHBIMHU MPOrPaMMON (JOMYCKAIOTCS HETTOJIHbIE
OTBETHI HA TOCTABJICHHBIE BOITPOCHI).

OIIeHKA «HEYA0BJEeTBOPUTEIbHO» — 3aCTyKUBAeT 00y4JaroIIHiics, OOHAPY>KUBIINN
3HAYUTEIbHBIE MPOOENbl B 3HAHUM JUCHMIUIMHBI, JOMYCTHBIIMN MPUHIMITHAIBHBIE
OLUMOKY MPH BBIMOJIHEHNUHN 33JJaHUH, IPETyCMOTPEHHBIX IPOTrPaMMOM.

KpuTepuu oieHKH YCTHOTO MMCLMEHHOT0 IK3aMeHa:
OneHka «5» - 3amaHue BoInojiHeHo Ha 90-100%.
Ouenka «4» - 3amanue BoIToJiHeHO Ha 70-89%.

OueHka «3» - 3a1aHu€e BBIITOJIHEHO Ha 46-69%.

OrneHka «2» - 3aJ1aHu€e BBINOJIHEHO Ha MeHee 46%.



BAPHUAHT 1

Munucrepcrso Tpancnopra Poccuiickoit deaepanun
®enepalibHOE ATEHTCTBO KEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®@enepanbHOe rOCyIapCTBEHHOE OI01KeTHOE 00pa3oBaTebHOe

yupexk/ieHne BpIcIIero 00pa3oBanns

«IIpMBOJIZKCKHMI TOCY1aAPCTBEHHBIH YHHBEPCUTET IyTeH cO00IeHusD

(ITpusl'YIIC)

Paccmotpeno:
Ha 3aceaHuH IUKJIOBOH KOMUCCUU
o01enpodeccuoOHaIbHBIX U
MaTeMaTHYeCKUX AUCLUIUINH
[Iporokoa Ne
OT«___ » 20 r.
[Ipencenatens 11K

®.1.0.

Dk3ameHannoHHbli ommer Ne 1
0 TUCTIUITIINHE
OII.10. MaTemaTnka
VIS CIEUATIbHOCTH
23.02.01 Opranuszanusi IEPEBO30K U
yIpaBJjeHHe Ha TpaHCIopTe (110 BHUJIaM)
I'pynmnst

YTBepxkaar:

Hauanbnuk yue6HOTO OTIIENA
®.1.0.

« » 20 T

1. BeposTHOCTH COOBITHS, CBOHCTBA BEPOSITHOCTH.
2. Beruncnenue onpene’IeHHOro HHTerpaia ¢ moMoibio Gopmynsl Hetotona — JleliOHumA.

1
BoruncnuTh ornpeneseHHbIH HHTErpa f (2 x+1)dx

-1

_2x°—=3x*+1
3. Beraucuth npezen: lim —————.

xo0 X +A X +2x
IIpenonaBarens: d.N.0.

MmunucrepcTBo Tpancnopra Poccuniickoit @enepanun

denepaibHOE ATEHTCTBO KEJIE3HOAOPOKHOT0 TPAHCIIOPTA
denepaabHOE rocy1apcTBeHHOE OI0KeTHOE 00pa3oBaTe/bHOe
yupe:kIeHue BbICIIero 00pa3oBaHus
«IIpuBOJIKCKUI rocy1apCTBEeHHbIl YHUBEPCUTET IyTeil cO001LIeHnsI»
(IIpusBI'YIIC)

PaccMotpeno: Dk3aMeHanuoHHbIH Guirer No 2 YTBepxkaar:
HAa 3acelaHuH [UKJIOBOW KOMHICCHHU [0 TUCLIMILINHE Havansauk yueOHOTO OT/HETA
obmenpodeccHoHANBHBIX U OIL.10. MaTtemaTuka ®.1.0.
MaTeMaTHYECKUX UCLUILINH JUIS CIIEI[HATILHOCTH « » 20 T

IIporokom Ne
OT« __ » 20 T
IIpencenarens K

®.1.0.

23.02.01 Opraam3aIus IepeBo30K
yIpaBJeHHe Ha TpaHCIopTe (110 BHJIaM)
I'pynmsr

1. 3HaKOIMOCTOSTHHBIEC YHCIIOBEIC pAABIL. OcHOBHBIC OIIpCACIJICHUA, CBOMCTBaA CXOOAIUXCA psAOOB.

2. IlepBblit ¥ BTOpOI1 3aMeuaTenbHbIE peebl. BEIUnCINUTS:

sin 2 x

3. Haiitu npousBouyto pyskuun y=In 3Xx.

Hp CI1oaaBaTcCliib:

©.1.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepajibHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01:KEeTHOE 00pa3oBaTelbHOe

yupekIeHne BbICIIEro 00pa3oBaHus

«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)
Paccmotpeno: Dk3ameHannoHHbIi ouner Ne 3 YTBepKIaI0:
Ha 3aCeIaHuH IIUKJIOBOU KOMHUCCUU 0 AUCLUTIIIMHE Havanpauk yuebHOTO OTACIA
001IenpodecCuOHANBHBIX U OI1.10. MaTremaTuka ®.1.0.
MaTeMaTHYECKUX OUCHUAILINH TUTS CTICIHATEHOCTH « » 20 1.
IIporokoa Ne 23.02.01 Opranuzaius IepeBO30K U
OT«__ » 20 r. yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
[pencenatens LK I'pynms
®.1.0.

1. O6bIkHOBEHHBIE AU DHepeHIInaTbHbIC YPABHEHHUS.

2. Cymma coOBITHI U €€ BEPOSITHOCTb.

3. Haiiru: f'(x), ecmu f|x|=2Inx—3 x.
[IpenonaBatens: d.N.0.

MunucTepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepajibHOE ATEHTCTBO KEJIE3HOAOPOKHOI0 TPAHCIIOPTAa
denepaabHoe rocyIapcTBeHHOE OK0KeTHOE 00pa3oBaTeJbHOE
yupex/ieHne BoIcIIero oopazoBanus
«IIpuBoJKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo01LeHusD
(IIpusl'YIIC)

PaccmotpeHo: Dx3ameHannoHHbIHi omter Ne 4 VY1Bepxaa:
Ha 3aCeIaHUU ITUKJIOBOM KOMHUCCUH 10 JUCLUTIIMHE Hauanpauk yuebHOTO OTACTA
obmenpodeccnoHanbHBIX U OI1.10. MaremaTuka d.1.0.
MaTeMaTHIEeCKUX JUCIUTUTAH TUTSL CTICIIUATIEHOCTH « » 20 T

[IpoTtoxkon No
OT« __ » 20 1.
[pencenarens K

®.1.0.

23.02.01 Opranu3zanus nepeBo30K U
yhpaBlieHHE Ha TpaHCIOpTe (0 BHIAM)
I'pynnet

1. Onpenenenne Npou3BoAHON QYHKINH, e€ GU3NIECKUI U TEOMETPUIECKUIT CMBICIL.
2. Tpuronomerpuueckuit pan Oypoe g pynkuuit ¢ nepuogom T=2n. opmynrupoBka ycioBuit
pasnoxxumocTtH GyHKIMHA B psaasl Dypse.

[o 0]
3. UccnenoBath cXO0IUMOCTH pslia Z

Hp CI1oaaBaTcCliib:

=1

n=1 2n+

©.1.0.

C TMOMOIIbI0 pu3HaKa JleloHmIa.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepajibHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01:KEeTHOE 00pa3oBaTelbHOe

yupekIeHne BbICIIEro 00pa3oBaHus

«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)

PaccmoTtpeno:
Ha 3ace/laHuM LIUKJIOBONH KOMHCCUU
001IenpodecCuOHANBHBIX U
MaTeMaTHYECKUX JUCLUILINH
IIporokoa Ne
OT «__ » 20 r.
[pencenatens LK

®.1.0.

Dk3aMmeHannoHHbIN ouner Ne 5
O JTUCIIUITINHE
OIl.10. MaremaTuka
JUTSL CTICIIUATIbHOCTH
23.02.01 Opranu3zanus nepeBo30oK U
yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
I'pynms

YTBepxaaro:

HavanpHuk yyeOHoro otnena
®.1.0.

« » 20 1.

1. duddepennmanbupie ypaBHeHus | nopsiaka: obliee M 4acTHOE peIIeHUe, TeOMETPUUECKUI CMBICI,

HadaJIbHbIC YCJIOBUA, 3aaa4a Komn.

2. [IpousBenenue coOBITUI U €r0 BEPOSTHOCTD.
3. Haiiti mponsBoxuyto dyrkmuu  f|x|=sin3 x-(cos3 x+1).

[IpenonaBatens: d.N.0.
MunucTepcTBo Tpancnopta Poccuiickoii @enepaunu
denepajibHOE ATEHTCTBO KeJIe3HOT0POKHOT0 TPAHCIOPTA
denepaabHoe rocyIapcTBeHHOE OK0KeTHOE 00pa3oBaTe/bHOE
YUYpe:KIeHue BbICIIEero 00pa3oBaHus
«IIpuBoJKCKMI TOCY1apCTBEHHBIH YHHBEPCUTET MyTel coo01eHus
(IIpusl'YIIC)

PaccmotpeHo: Dx3aMeHannoHHEIHN omiter Ne 6 VY1Bepxaa:
Ha 3aCelaHUU ITUKJIOBOM KOMHUCCUH 10 JUCLUTIIIMHE Havanpauk yue6HOTO OTACTA
obmenpodeccnoOHaNbHBIX U OI1.10. MaremaTuka d.1.0.
MaTeMaTUYECKUX TUCLUTLINH TUTSL CTIETIHATEHOCTH « » 20 T

[IpoTtoxon Ne
OT« __ » 20 1.
[pencenarens LK

®.1.0.

23.02.01 Opranuzanus nepeBo30K 1
yhpaBlieHHE Ha TpaHCToOpTe (0 BHIAM)
['pynne

1. InddepeHumpoBaHme CIOKHBIX (YHKITHA.
2. CteneHHbIE Ps/ibl, THTEPBAI CXOAUMOCTH.

3. Haiitu Bce pemenns audepeHIaa-HOr0 ypaBHEHUS y': y ( x2+ex).

[IpenonaBatens:

©.1.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepajibHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01:KEeTHOE 00pa3oBaTelbHOe

yupekIeHne BbICIIEro 00pa3oBaHus

«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)
Paccmotpeno: Dk3ameHannoHHbIi Omter Ne 7 YTBepKIaI0:
Ha 3aCeIaHuH IIUKJIOBOU KOMHUCCUU 0 AUCLUTIIIMHE Havanpauk yuebHOTO OTACIA
001IenpodecCuOHANBHBIX U OI1.10. MaTremaTuka ®.1.0.
MaTeMaTHYECKUX TUCIUILINH TUTS CTICIHATEHOCTH « » 20 1.

IIporokoa Ne
OT« __ » 20 1.
[pencenatens LK

®.1.0.

23.02.01 Opranu3zanus nepeBo30oK U
yhpaBlieHHE Ha TpaHCTopTe (10 BHIAM)
I'pynms

1. HeonpeneneHHsbli HHTETpal, €ro CBOMCTBA.
2. HpI/IMeHeHI/IC CTCICHHBIX PAI0B K HpI/I6JII/I)KCHHBIM BbIYUCJICHUAM, K BBIYUCIICHHUIO OITPEACIICHHBIX

HUHTCTpaJIoB.

3. Haiiti Touku neperu6a Gpynkuum y =72 x>—8x.

IIpenonasarens: ®.1.0.
Munucrepcrso Tpancnopra Poccniickoit deaepanun
deepanbHOe ATEHTCTBO 7KeJIE3HOAOPOKHOI0 TPAHCIOPTA
denepaabHOE rocyapcTBeHHOE OI0KeTHOE 00pa3oBaTe/ibHOe
yupe:kaeHne BbICIIero 06pa3oBanus
«IIpMBOJIZKCKHMI TOCY1aPCTBEHHBIN YHHBEPCUTET MyTeH cO00IeHHsD
(IIpusI'YIIC)

PaccMoTpeHo: DK3amMeHauuoHHbIN Ouner Ne 8 YTBepxaaro:
Ha 3aceaHuH UKJIOBOH KOMUCCUHU MO JAUCIUTIIAHE Hauanbnuk yue6HOTO OTIIENA
obmenpodeccnoHanbHBIX U OI1.10. MaTeMaTuka d.U.0.
MaTeMaTHYeCKUX TUCIUILIMH TUTSL CIIELIMATIBHOCTH « » 20 T

IIporokon Ne
OT«__ » 20 r.
IIpencenarens K

®.1.0.

23.02.01 Opranuszanusi IEPEBO30K U
yIpaBJeHHe Ha TPaHCIopTe (110 BHIAM)
I'pynmnst

1. Onpenenennsiii UHTErpa, €ro reOMETpUYECKUi cMbIc. CBOWCTBA ONPENEIEHHOIO UHTETPAIA.
®dopmyna Hetotona — JleiioHuIa.

2. Jlunerinple onxHOpOAHBbIC au(pdEepeHIMATbHBIC YpaBHEHUS BTOPOTO IOPSAKA C IOCTOSHHBIMHU
KOR(DUITUCHTAMH.

3. BeposiTHOCTB TOT0, UTO CTYACHT CAACT NEPBBIM 3K3ameH, paBHa 0,9; Bropoit — 0,9; Tpetunii — 0,8.
HaiiTi BeposiITHOCTB TOTO, YTO CTYACHTOM OYAYT CaH TOJIBKO OJIUH 3K3aMEH.

[IpenonaBatens: d.N.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepajibHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01:KEeTHOE 00pa3oBaTelbHOe

yupekIeHne BbICIIEro 00pa3oBaHus

«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)

PaccmoTtpeno:
Ha 3ace/laHuM LIUKJIOBONH KOMHCCUU
001IenpodecCuOHANBHBIX U
MaTeMaTHYECKUX JUCLUILINH
IIporokoa Ne
OT «__ » 20 r.
[pencenatens LK

®.1.0.

Dk3aMmeHannoHHbIN ouier Ne 9
O JTUCIIUITINHE
OIl.10. MaremaTuka
JUTSL CTICIIUATIbHOCTH
23.02.01 Opranu3zanus nepeBo30oK U
yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
I'pynms

YTBepxaaro:

HavanpHuk yyeOHoro otnena
®.1.0.

« » 20 1.

1. HHTerHpOBaHI/IC 3aMEHOM HepeMeHHOfI 1 110 4aCTAM B OIIPCACIICHHOM HUHTEIrpaJic. Brrancnuts
2

OTpeAETICHHBIN HHTErpal: f (2 x+1 )3 dx

1

2. ®yHKuMOHaNBHBIE psiibl. Onpenenenue, 001acTh CXOAUMOCTH.

_. 4
3. HaifTi 3KCTpeMyM, HIPOMEKYTKH BO3pacTanus u yObiBanus Gpynxmun Y — X —4x+ 4/

[IpenonaBarens: d.N.0.
MunucrepcTeo Tpancnopra Poccuiickoit Denepanun
denepanbHOe ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIOPTA
®denepanbHoOe rocy1apcTBeHHOE 0I01KeTHOE 00pa3oBaTebHOe
yupexk/ieHne BpIcIIero oopa3oBanus
«IIpuBOJIZKCKMI TOCY1aPCTBEHHBIH YHHBEPCUTET MyTeH cO00IeHusD
(ITpusl'YIIC)

PaccmoTpeHo: Ox3ameHanuouHbi ouaer Ne 10 YT1BepKIar:
Ha 3aceaHuH IUKJIOBOH KOMUCCUHU 0 AVCIATITAHE Hauanbnuk yue6HOTO OTIENA
001IenpodecCHOHATBHBIX U OI1.10. MaTremMaTuKa ®.1.0.
MaTeMaTHYECKUX NUCIUAILINH IS CTICTIMASIBHOCTH « » 20 T

[Ipotokoa Ne
OT«__ » 20 r.
[Ipencenarens 11K

®.1.0.

23.02.01 Opranuszanusi I€pPeBO30K U
yIpaBJeHHe Ha TpaHCIopTe (110 BHUJIAM)
I'pynmst

1. MeTon HEMOCPEICTBEHHOIO HHTEIPUPOBAHUS B HEONIPEICIIEHHOM HHTErpase.
2. IuddepeHnnanbable ypaBHEHUS IIEPBOTO NOPSIKA C pa3AeIAIOIINMICS TIEPEMEHHBIMH.
3.BBIYMCIUTE IIOMIAb (QUTYPHI, OTPAHUYEHHON JMHUIAMA y=x"—{, Y= —2X+2,

[IpenonaBatens:

©.1.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepajibHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01:KEeTHOE 00pa3oBaTelbHOe

yupekIeHne BbICIIEro 00pa3oBaHus

«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)

PaccmoTtpeno:
Ha 3ace/laHuM LIUKJIOBONH KOMHCCUU
001IenpodecCuOHANBHBIX U
MaTeMaTHYECKUX JUCLUILINH
IIporokoa Ne
OT «__ » 20 r.
[pencenatens LK

®.1.0.

Dx3ameHannonHbIl omer Ne 11
O JTUCIIUITINHE
OIl.10. MaremaTuka
JUTSL CTICIIUATIbHOCTH
23.02.01 Opranu3zanus nepeBo30oK U
yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
I'pynms

YTBepxaaro:

HavanpHuk yyeOHoro otnena
®.1.0.

« » 20 1.

1. IlpunoxkeHus onpeneneHHOro HHTErpaia B reoMeTpud. Brruncnenue mwiomaneii Guryp ¢ moMomsio
onpeJieIeHHbBIX HHTerpanoB. Haiitu niomans GUrypel, orpaHUueHHOM TMHUAMH Yy = — X+4u y=0.
2. BepoaTHOCTh COOBITHS, CBOHCTBA BEPOSITHOCTH.

o 2n+
3. UccnenoBaTh cXOIUMOCTD paja Z —
n=1 6
[IpenonaBaTenb: ®.1.0.
MmunucrepcTBo Tpancnopra Poccuiickoit @enepanun
®enepajibHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepaibHOE rocy1apcTBeHHOE OI0KeTHOE 00pa3oBaTe/bHOe
yupe:kaeHHne BbIcIIero 00pa3oBaHus
«IIpuBOJIKCKUI rOcy1apCTBEeHHbI YHUBEPCUTET IyTeil cO001LIeHnsI»
(ITpusl'YIIC)
PaccmotpeHo: Dk3ameHannoHHbIH Ouer No 12 VTBepKaaLO:
Ha 3aCeaHuM LIUKJIOBOH KOMUCCUI M0 AUCIUTUINHE HauanbHuk yue6HOrO OTIIENIA
001IenpodecCuOHATBHBIX U OI1.10. MaTtemMaTuKa ®.1.0.
MaTeMaTHYECKUX JUCLUTLTIH TUTSL CTICITHATBHOCTH « » 20 T

IIporokoa Ne
OT« __ » 20 T
[pencenatens 1IK

®.1.0.

23.02.01 Opraam3aIus IepeBO30K H
yhpaBlieHHE Ha TpaHCTopTe (10 BHIaM)
I'pynmnsr

1. Beimmykinocts rpaduka ¢pyHknuid. Touku neperuda. AcuMntotbl. ONMpeae/iuTh TOUKH epernoa KpUBoi

flx|=x’—x.

2. KombunaTopuka. OcHOBHBIE ()OPMYIIEI KOMOMHATOPHKH.
3. BeposiTHOCTB TOTO, UTO CTYACHT CAACT HEePBHIN 3K3aMmeH, paBHa 0,7; BTopoit — 0,6; Tpetuii — 0,8. Halitu
BEpPOSTHOCTH TOTO, YTO CTYACHTOM OYIyT CIAHBI XOTS ObI OJMH dK3aMEH.

Hp CI1oaaBaTcCliib:

©.1.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepajibHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01:KEeTHOE 00pa3oBaTelbHOe

yupekIeHne BbICIIEro 00pa3oBaHus

«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)

PaccmoTtpeno:
Ha 3ace/laHuM LIUKJIOBONH KOMHCCUU
001IenpodecCuOHANBHBIX U
MaTeMaTHYECKUX JUCLUILINH
IIporokoa Ne
oT«__ »
[pencenatens LK
®.1.0.

20 T

Dx3ameHannoHHbIN omer Ne 13
O JTUCIIUITINHE
OIl.10. MaremaTuka
JUTSL CTICIIUATIbHOCTH
23.02.01 Opranu3zanus nepeBo30oK U
yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
I'pynms

YTBepxaaro:
HavanpHuk yyeOHoro otnena
®.1.0.
20 1.

« »

1. Meron 3aMeHBI IEPEMEHHON U METOJ MHTETPUPOBAHUS IO YaCTSIM B HEONPEIEJIEHHOM HHTErpae.
2. Jluneiinple 0gHOPOIHBIE TU(PepeHIHnaTbHbIC YPABHEHUS BTOPOTO MOPSIIKA C OCTOSHHBIMU

koddpunmentTamu

3. B kop3uHe 5 OeNbIX mapoB, 2 B HOIOCKY, 3 YEPHBIX U 7 B KIETKY. HaliTH BEepOsSTHOCTH TOTO, YTO HAyTa[

BEIOpaHHEIH map OyJeT OJHOIBETHBIM

[IpenonaBarens: ®.1.0.
Munucrepcreo Tpancnopra Poccuiickoii Penepanun
®enepajibHOE ATEHTCTBO KEJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01KeTHOE 00pa3oBaTebHOe
yupex/ieHne BbIcIIero 00pa3oBanus
«IIpuBoJIZKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel co00IeHHsD
(IIpusI'YIIC)

Paccmortpeno: Dx3aMeHanuoOHHbBIA Ouner Ne 14 YTBepxkaar:
Ha 3aCeIaHUM [UKJIOBOU KOMHUCCUU MO TUCITUTIIINHE HavaneHuk yueOHOTO OT/IEA
obmenpodeccnoHanbHBIX U OI1.10. MaTtemaTuka ®.1.0.
MaTeMaTHIeCKUX AUCIUTUIAH JUTSL CTIEIIUATIBHOCTH « » 20 T

IIporokon Ne

oT«__ »

IIpencenarens K
®.1.0.

20 T

23.02.01 Opranu3zanus nepeBo3oK U
yIIpaBJICHHE HA TPAaHCIIOPTE (IO BUIAM)
I'pynms

1. 3HaKkomnepeMeHHbIe U 3HAKOUYEePETYIOLINECs YUCIOBbIE PAIbl. AOCOTIOTHAS U YCIOBHASI CXOJUMOCTb.
2. [IpaBuna u ¢popmyisl tuddepenmponanus. Juddepenupyemocts pynkuuu. Juddepennman
¢bynkuu. Haittu npousBoanyto npousseneHus: f (x|=3x" (x—4).
3. lanwer mHOXKecTBa A = {3,5,0, 11, 12, 19}, B={2,4, 8, 12, 18,0}, HaiiTu nepeceucHue,

00bETMHEHNE U Pa3HOCTb.

IIpenonasarens:

®.1N.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepajibHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01:KEeTHOE 00pa3oBaTelbHOe

yupekIeHne BbICIIEro 00pa3oBaHus

«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)

PaccMotpeno: Dk3ameHannonHei ommer Ne 15 VTBepKIaLO:
Ha 3aCeIaHuH IIUKJIOBOU KOMHUCCUU 0 AUCLUTIIIMHE Havanpauk yuebHOTO OTACIA
001IenpodecCuOHANBHBIX U OI1.10. MaTremaTuka ®.1.0.
MaTeMaTHYECKUX OUCHUAILINH TUTS CTICIHATEHOCTH « » 20 1.
IIporokoa Ne 23.02.01 Opranuzaius IepeBO30K U
OT«__ » 20 r. yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
[pencenatens LK I'pynms

®.1.0.

1. UccnenoBanue GyHKIMN C TOMOIIBIO TPOU3BOIHON: HHTEPBAIbI MOHOTOHHOCTH U SKCTPEMYMBI
dynxumit. Viccnenosars GyHKIMIO HA MOHOTOHHOCTE: f| X |=x’—x+4.

2. Muddepennmanbable ypaBHeHUS | mopsaka: obliee 1 4acTHOE pelIeHHe, FTeOMETPUIECKUH CMbICT,
HayvaJbHbIE YCIOBHS, 3a1a4a Kommn.

3. Pemuts 3agauy Kowu niist ypaBaenus xdy +ydx=0, ecnu y(2)=3.

IIpenonasarens: ©.1.0.
MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
denepajibHOE ATEHTCTBO KEJIE3HOAOPOKHOI0 TPAHCIIOPTA
denepaabHOE TOCyIapCTBEHHOE OK0KeTHOE 00pa3oBaTe/ibHOE
yupex/ieHne BbIcIIero oopazoBanus
«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo01eHus
(IIpusl'YIIC)

PaccmotpeHo: Ox3ameHanuonnkii 6mer Ne 16 VY1BepxKaa:
Ha 3aCE€IaHuU IIUKJIOBOM KOMHUCCUU [0 TUCITUTIIINHE Havanpauk yuebHOTO OTHEIA
obmenpodeccnoHanbHBIX U OI1.10. MaTeMaTuKa d.U.0.
MaTeMaTUYECKUX TUCHUTUINH TUTSL CIETIHATBHOCTH « » 20 T

[Ipotokom Ne

23.02.01 Opranu3zanus nepeBo30K U

OT« __ » 20 1. yIpaBJeHHe Ha TpaHCIopTe (IO BHIAM)
IIpencenarens [IK I'pynner
®.1.0.

1. HenpepriBHOCTH (PyHKIIMU B TOUKE M Ha IPOMEKYTKE. BoruncieHue npeaeinoB GyHKINH U

0 3x’+x
nocienoBaTeNbHOCTEN. PackpbITe HeonpeneieHHOCTH ol Beranciuts npenen: lim ———.
x -0 X
2. CymMa coOBITH 1 €€ BEpPOSITHOCTb.

3. Haiinute obmiee pemenue THHEHHOTO OOHOPOAHOTO A depeHInaIbHOT0 YpaBHEHHUS BTOPOTO MOPSIKA C

V' +4y' +4y=0,

MOCTOSTHHBIMH K03( hritmeHTamMu

IIpenonaBaTens: ®.1.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepajibHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01:KEeTHOE 00pa3oBaTelbHOe

yupekIeHne BbICIIEro 00pa3oBaHus

«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)
PaccMotpeno: Dx3ameHannoHHbI ouner Ne 17 YTBepxaaro:
Ha 3aCeIaHuH IIUKJIOBOU KOMHUCCUU 0 AUCLUTIIIMHE Havanpauk yuebHOTO OTACIA
001IenpodecCuOHANBHBIX U OI1.10. MaTremaTuka ®.1.0.
MaTeMaTHYECKUX TUCIUILINH TUTS CTICIHATEHOCTH « » 20 1.

IIporokoa Ne
OT« __ » 20 1.
[pencenatens LK

®.1.0.

23.02.01 Opranu3zanus nepeBo30oK U
yhpaBlieHHE Ha TpaHCTopTe (10 BHIAM)
I'pynms

1. Yucnosas nocienoBarenbHOCTh U €€ npeaen. [Ipenen ¢pyHkuu Ha 6ECKOHEUHOCTH U B TOUKE.
2. Cymma coObITHH U €€ BEepOATHOCTb.
3. Haiitu miomaas GUryphl, OrpaHMYEHHOM JIMHUAME y=6x — X~ M OCBIO a0CIIHCC.

[IpenonaBaTenp: ®.1.0.
MmunucrepcTBo Tpancnopra Poccuiickoit @enepanun
®enepajibHOE ATEHTCTBO KEJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepaabHOE rocy1apcTBeHHOE OI0KeTHOE 00pa3oBaTebHOe
yupex/ieHne BbIcIero o0pa3oBanus
«IIpuBOJIKCKUI rOCyIapCTBEeHHbI YHUBEPCUTET IyTeil co001LIeHnsI»
(IIpusI'YIIC)

PaccMoTpeHo: Dk3ameHannoHubi oumer No 18 VTBEpKIALO:
Ha 3aceIaHuM [IUKJIOBOH KOMUCCUHI MO JTUCIATIIAHE Hauansnuk yue6HOTO OTIIENA
obmenpodeccHoOHANBHBIX U OI1.10. MaTemaTuka d.1.0.

MaTeMaTHYeCKUX AUCLUIUINH
IIpotokom Ne
oT«___ » 20 1.
IIpencenarens K

®.1.0.

TUTSL CIIELIMAIBHOCTH « » 20 T
23.02.01 Opraam3aIus IepeBo30K H
yIIpaBJICHHE HA TPAaHCIIOPTE (IO BUIAM)
I'pynmnst

1. 3HaKomepeMEHHbIC U 3HAKOYEPEAYIOIINECS YHCIIOBBIC PSibl. AOCONIOTHAS U YCIOBHAS CXOMMOCTb .
2. Muddepenuman ¢pynkuuu. I'eomerpudeckuii cmpica auddepennnana
2

[0,6x(1-x dx

3. Berancnuth onpeeneHHbiii uaterpan 0

IIpenonaBaTens: ®.1.0.




Munucrepcrso Tpancnopra Poccuiickoii Penepanun
®enepanbHOE ATEHTCTBO KeJIE3HOA0POKHOI0 TPAHCIOPTA
denepaabHOe rocyIapcTBEHHOE OK0KeTHOE 00pa3oBaTe/IbHOE
yupe:kaeHHne BbIcIero 00pa3oBaHus
«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)
Paccmotpeno: Dk3ameHannoHHbIi Oumer N 19 YTBepKIaI0:
Ha 3aCeIaHuH IIUKJIOBOU KOMHUCCUU 0 AUCLUTIIIMHE Havanpauk yuebHOTO OTACIA
001IenpodecCuOHANBHBIX U OI1.10. MaTremaTuka ®.1.0.
MaTeMaTHYECKUX OUCHUAILINH TUTS CTICIHATEHOCTH « » 20 1.
IIporokoa Ne 23.02.01 Opranuzaius IepeBO30K U
OT«__ » 20 r. yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
[pencenatens LK I'pynms
®.1.0.
1. T'eomeTpuyeckuil CMbICT IPOU3BOJHON. YpaBHEHUE KaCATEIbHOM.
2. CnyyaiiHas BenuuuHa. Buael cayyaliHbIX BEITUYHH.
. tg2 4 x
lim 5

3. Beramcnuts npeaen Gyskipm X >0 2x

[IpenonaBarens: d.N.0.
Munucrepcreo Tpancnopra Poccuiickoii Penepanun
denepalibHOE ATEHTCTBO KEJIE3HOAOPOKHOT0 TPAHCIIOPTA
DenepajibHOE TOCYIaAPCTBEHHOE OI01KeTHOE 00pa3oBaTebHOe
yupex/ieHne BbicIIero oopa3oBanus
«IIpuBOJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel co00IeHHsD
(IIpuBI'YIIC)

PaccMoTpeHo: Ox3ameHanuoHHbi ouner Ne 20 YT1BepKIato:
Ha 3acelaHuH LIUKJIOBOW KOMHCCHUU 0 JUCIHTIINHE Hauanbnuk yue6HOTO OTIIENA
obmenpodeccHoHANBHBIX U OI1.10. MaTemaTuka ®.1.0.
MaTeMaTHYECKUX AUCIIUILINH JUIS CIIELAILHOCTH « » 20 T

IIpotokom Ne
OT«__ » 20 1.
IIpencenarens K

®.1.0.

23.02.01 Opranuzanus nepeBo3oK U
yIpaBJeHHe Ha TpaHCIopTe (110 BHUIAM)

I'pynmsi

o0
1. CpoiicTBa npenena GpyHKUUU. PackpblTHe HEONPEIETIEHHOCTH =

2. Tpuronomerpuueckuit psg @ypbe s pyHkuuii ¢ nepuogom T=27. DopmynrpoBKa ycIoBHA

pasnoxxumocTtH pyHKmiA B psaasl Oypse.

3. 3amucaTh ypaBHEHHE KacaTenbHOU TpaduKy QyHKIUK Yy =3Sin X B TOUKE a0CIIMCCOM Xy= .

[Ipenonasarens:

®.1.0.

Tt
4




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepajibHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01:KEeTHOE 00pa3oBaTelbHOe

yupekIeHne BbICIIEro 00pa3oBaHus

«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)

PaccmoTtpeno:
Ha 3ace/laHuM LIUKJIOBONH KOMHCCUU
001IenpodecCuOHANBHBIX U
MaTeMaTHYECKUX JUCLUILINH
IIporokoa Ne
OT «__ » 20 r.
[pencenatens LK

®.1.0.

Dx3ameHannoHHbIN ouner Ne 21
O JTUCIIUITINHE
OIl.10. MaremaTuka
JUTSL CTICIIUATIbHOCTH
23.02.01 Opranu3zanus nepeBo30oK U
yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
I'pynms

YTBepxaaro:

HavanpHuk yyeOHoro otnena
®.1.0.

« » 20 1.

1. KomOunaropuka. OcHOBHbIE (POPMYJIbI KOMOMHATOPHKH.
2. 3HaKonepeMeHHbIEC U 3HAKOYEPETyIOIIHeCs YUCIOBbIE PAIbl. AGCOIIOTHAS M YCIOBHAS CXOIUMOCTb.

3. Haiitu nmpousBoHy10 QYHKIIUHN Y =

2 x

sin x
[IpenonaBarens: ®.1.0.
Munucrepcrso Tpancnopra Poccuiickoit deaepanun
@denepanbHOe ATEHTCTBO 7KeJIE3HOAOPOKHOI0 TPAHCIOPTA
®denepanbHOE rocyapcTBeHHOE OI0KeTHOE 00pa3oBaTe/ibHOe
yupexk/ieHne BpIcIIero o0opa3oBanus
«IIpMBOJIZKCKHMI TOCY1aPCTBEHHBIH YHHBEPCUTET MyTeH CO00IeHHsD
(ITpusl'YIIC)
Paccmotpeno: Dk3aMmeHannoHHbIi ouner Ne 22 VYTBepiKIa:
Ha 3aceaHuM IUKJIOBOH KOMUCCUHT M0 AUCIATIIAHE Hauanbnuk yue6HOTO OTIIENA
o01enpodeccuoOHaIbHBIX U OI1.10. MaTemaTuka ®.1.0.
MaTeMaTUYECKUX JUCUUTUINH IS CTICIUAIBHOCTH « » 20 T

[Iporokoa Ne
OT«__ » 20 r.
[Ipencenatens 11K

®.1.0.

23.02.01 Opranuszanusi IEPEBO30K U
yIpaBJeHHe Ha TpaHCIopTe (110 BHUJIaM)
I'pynmnst

1. ITpon3BoAHBIE BHICIINX ITOPSAIKOB.
2. Jluneiinple OAHOPOIHBIE TU(PepeHInaTBHbIC YPABHEHUS! BTOPOTO MOPSIIKA C OCTOSHHBIMU

KodpGUIeHTaMu

3. Berauciuth onpeneneHHbl( HHTETpaT

IIpenonasarens:

4 3 xdx
12X =2

©.1N.0.




Munucrepcrso Tpancnopra Poccuiickoii Penepanun
®enepanbHOE ATEHTCTBO KeJIE3HOA0POKHOI0 TPAHCIOPTA
denepaabHOe rocyIapcTBEHHOE OK0KeTHOE 00pa3oBaTe/IbHOE
yupe:kaeHHne BbIcIero 00pa3oBaHus
«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)

PaccmoTtpeno:
Ha 3ace/laHuM LIUKJIOBONH KOMHCCUU
001IenpodecCuOHANBHBIX U
MaTeMaTHYECKUX JUCLUILINH
IIporokoa Ne
oT«__ »
[pencenatens LK
®.1.0.

20 T

Dx3ameHannoHHBIN omer Ne 23
O JTUCIIUITINHE
OIl.10. MaremaTuka
JUTSL CTICIIUATIbHOCTH
23.02.01 Opranu3zanus nepeBo30oK U
yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
I'pynms

YTBepxaaro:
HavanpHuk yyeOHoro otnena
®.N.0.
20 1.

« »

1. [TpunoskeHus ompeeIeHHOTr0 HHTErpajia B reoMeTpun. Borancnenue miomaneit puryp c
IMOMOIIBIO ONPEACTICHHBIX UHTCTPAJIOB

2. ®yHKUMOHaNbHKIE psibl. OnpeneneHue, 00J1acTh CXOAUMOCTH.

3. Haiinmure obiee pemenne TMHEHHOTO OTHOPOIHOTO MU (PepeHIIMaTbHOTO ypaBHEHUSI BTOPOTO

it r_ —
TIOPS/IKA C IOCTOSHHBIMU KoY dHIIenTaMu » o —ay=0
[IpenonaBaTensb: ©.1.0.
MmunucrepcTBo Tpancnopra Poccuniickoit @enepanun
®denepajbHOE ATEHTCTBO KeJIE3HOOPOKHOTO TPAHCIIOPTA
®denepajbHOE rocy1apcTBeHHOE GI0/IZKeTHOE 00pa30BaTeIbHOE
yupekIeHne BbICIIEro 00pa3oBaHus
«IIpuBOJIKCKUI rOCyIapCTBEeHHbI YHUBEPCUTET IyTeil cO001LIeHnsI»
(ITpusl'YIIC)
PaccmotpeHo: Dk3ameHannoHHbIN Ouer No 24 VTBepiKaaL0:
Ha 3aCeJaHNH IIUKIOBOH KOMHUCCHHU 0 TUCIIUIUINHE HagansHuk yueOHOTO OTZIETA
001IenpodecCuOHaANBHBIX U OI1.10. MaTemMaTuka ®.1.0.
MaTeMaTHYECKUX AUCLIUTLTHH JUISL CTICLIUATIBHOCTH « » 20__r

IIporokoa Ne

oT«___ »

[pencenatens LIK
O.N1.0.

20 1.

23.02.01 Opraam3aIus IepeBO30K
yIpaBlieHHE Ha TpaHCTopTe (10 BHIaM)
I'pynmnsr

1. Inddbepenunansapie ypaBHeHHs | opsiaka: o01ee 1 4aCTHOE pelieHne, TeOMETPUIECKHA CMBICT,

HayvaJbHbIE yCI0BUs, 3a1a4a Komm.

2. Bemyxkiocts rpaduka ¢ysknuid. Toukn mepernda. ACHMIITOTEHI.

3. Haiftu mpou3BoAHYIO (PYHKIUN

IIpenonaBarens:

y={1-2x" +4x).

®.1N.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepajibHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01:KEeTHOE 00pa3oBaTelbHOe

yupekIeHne BbICIIEro 00pa3oBaHus

«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)

PaccmoTtpeno:
Ha 3ace/laHuM LIUKJIOBONH KOMHCCUU
001IenpodecCuOHANBHBIX U
MaTeMaTHYECKUX JUCLUILINH
IIporokoa Ne
OT «__ » 20 r.
[pencenatens LK

®.1.0.

Dx3ameHannoHHBIN omer Ne 25
10 JUCIIUATIIINHE
OI1.10. MaTtemaTuka
IUISL CIIENHAIILHOCTH
23.02.01 Opranu3zanus nepeBo30oK U

I'pynms

yhpaBlieHHE Ha TpaHCTopTe (10 BHIAM)

YTBepxaaro:

HavanpHuk yyeOHoro otnena
®.1.0.

« » 20 1.

1. JIuneitnkie OOHOPOJHBIC I[I/I(I)(i)epeHI_[I/IaHBHBIG YpaBHCHUA BTOPOTO MOPAAKa C TIOCTOSIHHBIMU

KodpUIIUEHTaMH.

2. Cny4aiiHas BenuuuHa. Buapl cilydaliHbIX BEJIMYUH.

. 2+3x+x2
lim ————

3. Berumcnuts npesien Gynkmuu x2>-1 - X¥ 1

IIpenonasarens:

©.1N.0.




BAPUAHT 2

Munucrepcrso Tpancnopra Poccuiickoit deaepanun
®enepalibHOE ATEHTCTBO KEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®@enepanbHOe rOCyIapCTBEHHOE OI01KeTHOE 00pa3oBaTebHOe
yupexk/ieHne BpIcIIero 00pa3oBanns
«IIpMBOJIZKCKHMI TOCY1aAPCTBEHHBIH YHHBEPCUTET IyTeH cO00IeHusD

(ITpusl'YIIC)
PaccmoTtpeno: Dk3aMeHanuoHubii ouner No 1 VTBepiKaar:
Ha 3aceJlaHuH ITUKJIOBOM KOMHUCCUU 0 MUCTIATITMHE Havanpauk yueOHOTO OT/HETA
o01enpodeccuoOHaIbHBIX U OI1.10. MaTemaTuka ®.1.0.
MAaTE€MATUYECKUX TUCUUILINH IJISs1 CHEMaIbHOCTH « » 20 T
[Iporokoa Ne 23.02.01 Opranuszanusi IEPEBO30K U
OT«__ » 20__r. yIpaBJjeHHe Ha TpaHCIopTe (110 BHUJIaM)
IIpencenarens LIK I'pynmst
O.1.0.
3 7 . 10x+8x°—4x°
lim lim——— lim

- 1m
1. Beraucnuth npenent GyHKIuu: a) X 3 x+x° ,0) x?3 6x-18 B) X2 —2x°=5x+3

y=12x3+7+i+251nx . _tg/6x]
2. Haittu nmpon3Bo/IHbIe QYHKIINH: &) X :6) Y=7"-C083X p) Vx

3. Haiitu Touku neperunba KpuBou f(x)z xX*—6x+2x—7.

2

8 1o 4 d
f(l4x6—8x+3)dx 6).[de fﬁ f0,6x[2—x2)dx

4. HaliTu uHTETpambl: a) X ,B) 27O x? ;1) 0

M
5 v=[15t—at?) / 5
5. CKOpOCTB JABOKCHUS MaTC€pUaIbHOM TOYKHU HU3MCHACTCA II0 3aKOHY c, HaI/II[I/ITe
3HaueHued , €CJIM HU3BCCTHO, 4YTO oyThb, HpOfIHeHHBIfI TO“IKOﬁ OT HayvaJla OBMXKXCHHUSA OO €€ OCTaHOBKH,

paBeH 2,5Mm,

6. lanel MHOXecTBa A u B. Halitn 00beuHeHne, nepeceueHne u pa3HoCTh MHOeCTB A u B, ecnn
A= d|aei|, B=b|be(—00,—1)]

7. YCTpOHCTBO COCTOWT W3 JIByX HE3aBHUCHUMO PalOTAIONIUX JJIEMEHTOB. BeposTHOCTh 0e30TKa3HOM
paboThl B TeUEHUE HEKOTOPOTO BPEMEHHU KaXJIOTo M3 HUX cOOTBeTcTBeHHO paBHa 0,9, m 0,8. Haiitu
BEPOSTHOCTH TOTO, YTO B T€YEHHE HEKOTOPOT'O BPEMEHU TOJIBKO OJMH 3JI€MEHT BbIIIET U3 CTPOSI.

8. Haiitn 00mmii maTerpan audepeHnman-HOro ypaBHenus y -y =12 x°—6.

iBn—Z

n
9. UccnenoBaTh Ha CXOIUMOCTD psijt N =1 2
10. Ciyyvaiinas BenuunHa X 3ajaHa CJIeIyONMM 3aKOHOM PacIpe/ieIeHus:
X -2 -1 1 3 4
P 0,2 102 | 0,1 ? 0,1

HaiiTi Hen3BECTHYIO BEPOSITHOCTh U MATEMATHUYECKOE OKHUIAHUE.

[IpenonaBaTens







Munucrepcrso Tpancnopra Poccuiickoii Penepanun
®enepanbHOE ATEHTCTBO KeJIE3HOA0POKHOI0 TPAHCIOPTA
denepaabHOe rocyIapcTBEHHOE OK0KeTHOE 00pa3oBaTe/IbHOE
yupe:kaeHHne BbIcIero 00pa3oBaHus
«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)
PaccMotpeno: Ok3aMeHannonusiit ourer No 2 VYTBepKaaro:
Ha 3aCeIaHuH IIUKJIOBOU KOMHUCCUU 0 AUCLUTIIIMHE Havanpauk yuebHOTO OTACIA
001IenpodecCuOHANBHBIX U OI1.10. MaTremaTuka ®.1.0.
MaTeMaTHYECKUX OUCHUAILINH TUTS CTICIHATEHOCTH « » 20 1.
IIporokoa Ne 23.02.01 Opranuzaius IepeBO30K U
OT«__ » 20 r. yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
[pencenatens LK I'pynms
®.1.0.
2 3
lim L lim 11— lim 3x—l4x—4

3
1. Beraucouts mpeaen GyHKun: a) X** 3X—X" | §) x2 5x—10 , B) X2 7x°+x*=5x

tg(8x]|

y=10x5—3+£—1251nx X y=
2. Haiitu nmpou3BoaHbIe GYHKINK: ) X . 6) Y=5-C083X ) Vx

3. Haiitu Touku neperuba kpuBoii f (x|=x>+3x%

2
4 8
f(12x—9+14x6)dx f@dx ILXZ f0,4x(8—x3)dx
4. Haiitu uHTErpasl a) 0) X ,B)  279X":p)0

M
V=(nt2—¢) /
5. CKOpOCTb [BHKCHHS H3MEHSETCS 10 3aKOHY c. Haiinure 3HaYeHneN , eClu M3BECTHO,

YTO MyTh, IPOIICHHBII TEJIOM 32 MATYIO CEKYH]y, paBE€H SER

6. Jlanbl MHOkecTBa A u B. Haiftn 06be/iuHenNe, Iepeceuente 1 pasHoCTh MHOXECTB A u B, eciu
A =|a|ae(—10,+)|, B = b|be |

7. Jdns curHanmzanud o0 aBapuy YCTAHOBJICHBI J[BAa HE3aBHCHMO pa0OTAIOIIUX CHUTHAIU3ATOPA.
BeposiTHOCTH TOTO, YTO MpU aBapuu CUTHANIM3ATOp cpabotaer, paBHa (0,8 11 MEPBOrO CUTHAIU3ATOPA,
0,7. HaifTu BEpOSTHOCTH TOTO, UTO MIPU aBapUU cpabOTAET TOIBKO OJJMH CUTHAIIHM3ATOP.

8. Haiiti o61mii uaTerpan quddepeHnmansHoro ypasaenus y -y =14 x° —6.

Z”: 2—4n

n
9. UccnenoBaTh HA CXOOUMOCTH psia =1 6

10. Cnyuaiinas BenmnunHa X 3ajjaHa CJICIYIONIMM 3aKOHOM pacIpeIesIeHuUs:
X -2 | 3 5 6
P ? 0,31011]02]0,1

HaiiTi Hen3BECTHYIO BEPOSITHOCTh U MATEMATHUYECKOE OKHUIAHUE.

IIpenonasareins




Munucrepcrso Tpancnopra Poccuiickoii Penepanun
®enepanbHOE ATEHTCTBO KeJIE3HOA0POKHOI0 TPAHCIOPTA
denepaabHOe rocyIapcTBEHHOE OK0KeTHOE 00pa3oBaTe/IbHOE
yupe:kaeHHne BbIcIero 00pa3oBaHus
«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(ITpusl'YIIC)
PaccMotpeno: Dk3aMeHannoHHbIi 6mmer Ne 3 VTBepKIaLO:
Ha 3aCeIaHuH IIUKJIOBOU KOMHUCCUU 0 AUCLUTIIIMHE Havanpauk yuebHOTO OTACIA
001IenpodecCuOHANBHBIX U OI1.10. MaTremaTuka ®.1.0.
MaTeMaTHYECKUX OUCHUAILINH TUTS CTICIHATEHOCTH « » 20 1.
IIporokoa Ne 23.02.01 Opranuzaius IepeBO30K U
OT«__ » 20 r. yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
[pencenatens LK I'pynms
®.1.0.
.3 2 _2x°—x+1

lim lim——  lim———

1. Beraucauth mpeaen GyHKIUU: a) o dX=1 xs34x-12 x>0 X+4 X" —X
, 0) , B)

y:5x4—7sinx+i—6 ) y:M

2. Haiitu mpou3BoaHbIe QYHKITUH: a) X ;6) Y= 2x— 5/-sin3x , B) Vx

3. Haiitu Touku nepern6a kpusoit f|x|=x*—6x’+4.

8 5 2
[18x°~6x+9)dx IL‘%X-Fde fx—dx Jo.6x[2-x] dx

4. HaiiTu uHTErpasnsl: a) 0) X , B) 1-5x° ;T) 0

M
v=(b-t—t? /
5. Teno pBwxeTrcs NPSAMOJIUHEMHO CO CKOPOCTHIO c. Haiigure sHauenne D, ecim

HU3BCCTHO 4YTO IIYTh, HpOI\/'I)IeHHI)II\/'I TCJIOM OT HavaJia IyTH, 40 €ro OCTAaHOBKH paBCH 288 M .

6. lansl MHOXecTBa A u B. Halitu o0beuHenune, nepeceueHre u pa3HoCTh MHOeCTB A U B, ecnu
A =|a|aei), B = b|be(-,3)

7. Pabouuii 006cmyKHBaeT J1Ba CTaHKa, pabOTAIONINX HE3aBUCUMO JIPYT OT JApyra. BepoaTHOCTh TOTO, YTO
3a CMEHy TMEpBBIM CTAaHOK HE MOTpedyeT BHUMaHus pabouero, pasHa 0,9, Bropoir — 0,8. Haiitu
BEPOSTHOCTH TOTO, YTO 32 CMEHY TOJIbKO OJIMH CTaHOK HE MOTpeOyeT BHUMAHHSL.

7. Haiitu o6umii unTerpan quddepeHunansHoro ypasHeHus 12 x° 2(8 y3—2) y.

i 2-5n

n
9. UccnenoBaTh Ha CXOAUMOCTD psijt N=1 9

10. Cnyuaiinas BennmuuHa X 3a/laHa CISAYIOUIMM 3aKOHOM paclpe/IesICHUsI:
X -1 0 1 3 4
P 0,2 ? 0,1 1 04 | 0,1

HaliTu Hen3BeCTHYIO BEPOSTHOCTh U MATEMATUYECKOE OKUJAHUE.

[IpenonaBarens




Munucrepcrso Tpancnopra Poccuiickoii Penepanun
®enepanbHOE ATEHTCTBO KeJIE3HOA0POKHOI0 TPAHCIOPTA
denepaabHOe rocyIapcTBEHHOE OK0KeTHOE 00pa3oBaTe/IbHOE
yupe:kaeHHne BbIcIero 00pa3oBaHus
«IIpuBoJIKCKMI TOCy1apCTBEHHBIH YHHBEPCUTET MyTel coo0LeHus

(IIpusI'YIIC)
PaccMotpeno: Ok3ameHannoHubIi ouner No 4 Vr1Bepxaao:
Ha 3aceJIaHUH IIMKJIOBOM KOMHUCCHU M0 JUCHMIUIMHE Hauvanbnuk yuebHOro otnena
001menpoeCcCHOHANBHBIX H OIN1.10. MaTtemaTuka ®.1.0.
MaTeMaTUYECKUX TUCLUUILINH TUTS CTICIHATEHOCTH « » 20 1.
IIporokoa Ne 23.02.01 Opranuzaius IepeBO30K U
OT«__ » 20 r. yIpaBJCHHE Ha TPAHCIIOPTE (110 BHUJIAM)
[pencenatens LK I'pynms
@®.1.0.
3 2

lim % lim _5 lim w

1. Boruuciuts npenen GyHKmum: a) ¥>* X +4X 28 3X=24 om0 TX45X—X
,6) ,B)

y:0,4x4—8cosx+16—i9 X :ln(ixJ

2. Haiiti nponsBoiHble QYHKIMH: ) X .6) Y=l 9xl-e , B) 3x+5

1
3. Haiiti Toukn neperuba KpUBoii f(X)=§X3— 3X°+5x+5.

2

4 7 \
[l5-12x—6xdx [ RX¥8Z2X 4 IL"z [0.8x[1-x? dx
4. HaiiTi uHTErpasbl: a) 0) X ,B)  4+2X":p)0

M
V:ﬂc—9£t)//
5. Teno GPOLIEHO BEPTHKAILHO BBEPX CO CKOPOCTBIO, KOTOPas H3MEHSETCS 110 3aKOHY c,

HaﬁllI/ITe 3HAYEHUEC , €CIIN U3BECTHO, UTO HauOOJIbIIAs BEICOTA nmoanr€Ma paBHa 44 ’1 M .

6. lansl MHOXecTBa A u B. Halitn o0benuHenune, nepecedueHre u pa3HoCTh MHOeCTB A U B, ecnu
A=|a|ae(-5,+»)|, B = b|be (|

7. JIBa yyamuxcs Ha 9K3aMEHE HE3aBHCHMO JpYT OT Jpyra pelarT OJHYy U Ty ke 3ajady. BeposTHocTH
ee pewmeHus TUMH ydyammmucsa paBHbl 0,7 u 0,6 coorBercTBeHHO. HaiinuTe BEpOATHOCTH TOTrO, YTO
TOJIBKO OJIMH yYalllMiCs PEIUT 3a1ady

8. Haiitu 061wt unTerpan quddepeHnnansHOro ypaBHeHus x—4 X" =y -y .

0 5n

3n+2.

9. MccnenoBaTh Ha CXOOUMOCTb psij =1

10. Cnyuaiinas BennuuHa X 3a/laHa CISAYIOUIMM 3aKOHOM paclpe/IesICHUsI:
X -2 -1 2 4 5
p 0,1 102017103 ?
HaiiTi Hen3BeCTHYIO BEPOSITHOCTh U MATEMATHUYECKOE OKHUIAHUE.

[IpenonaBarens
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