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JINCT COT'JIACOBAHMIA

OrneHOYHBIE MaTepHAaIIbl PACCMOTPEHBI U YTBEPIKIACHBI HA 3acCeIaHUM KadeIpbl
«Buicwas mamemamuxay
[Tporoxoin Ne 04 ot 17 nexabps 2024 r.

3aBenyronui kadeapoit
«Buvicwas mamemamuray E.A. Bracosewenckas
17 nexabps 2024 r.

COI''TACOBAHO

PykoBonutens OIIOIT BO

«l py3osas u kommepueckas paboma A.B. Hosuuuxun
18 nexabps 2024 r.

PykoBoautens OITOIT BO

«MaeucmpanvHwiii mparncnopmy
«llaccasrcupckui komniexc

JHCENe3HOO0POINCHO20 MPAHCNOPIAY) 0./]. llokposckas
18 nexabps 2024 r.

PykoBonutens OIIOII BO

«Tpancnopmuwiii Ouznec u 102UCMUKA» I1.K. Pvibun

18 nexabps 2024 r.



1. IInanupyemMble pe3yJbTaTbl 00y4eHHs] MO JHCHUILINHE, OfecneyuBaOIINe

JAOCTHIKCHHEC

o0pa3oBaTeIbHON NPOrPaMMBbI

IUVIAHMPYEMbIX Pe3yJIbTATOB OCBOEHHMSI OCHOBHOW mNpodeccHOHAIbLHOM

[TnaHupyemble pe3ysnbTaThl OOYYCHHUS] MO JUCHHUIUIMHE, 00SCIeYHBAIOIIUE JTOCTHKCHHE
IUIAHUPYEMbIX PE3YyJIbTaTOB OCBOCHHSI OCHOBHOW MpO(EeCCHOHATBHONM 00pa3oBaTeIbHOM
IPOrpaMMBbl, IIPUBEACHBI B 1. 2 paboyeil mporpaMMsl.

2. 3apanusi, HeoOX0MMbIe VISl OLleHKH 3HAHMI, yMeHMii, HABBIKOB W (WJIM) ONBITA
AeATEeJBbHOCTH, XapAKTePU3YIOIIUX HHIAMKATOPbI JOCTHKEHHs KOMIIETEHIHH B Ipouecce
OCBOCHHS OCHOBHOM npodeccnoHaIbHON 00pa3oBaTeIbHON NPOrPaMMbI

[Tepeuenn

MaTcpHralioB,

KOMIIETSHIINA, TpuBeieH Tabmumax 2.1 u 2.2.

Taonuma 2.1

HEOOXOAMMBIX [UII OIICHKM HHJIMKATOpa

JOCTHIKCHHUA

Jnist ouHOM PopMBI 00ydeHUs

NHaukaTop 10CTHKEHUS
KOMIIeTeHIIM U

Inanupyemblie pe3yJibTaThI
o0yuenust

MarepuaJibl, He00X0AUMbIE 1151
OlleHKHM HHAUKATOPA
JOCTHKEHHMS KOMIIeTeHIIUH

MOOENUPOBAHUSL.

OIIK-1. Cnocoben pewams undicenepuvie 3a0a4u 8 npoghecCuoOHAIbHOU OesimelbHOCU
C UCNOL308AHUEM MEMOO08 eCMECEEHHbIX HAYK, MAMEMAMU4ecKko20 aHaiusa u

OI1IK-1.1.2. 3naem
Memoobl UCNOIb3068AHUS
Mamemamu4ecko2o
ananuza u
MOOenuUpoB8aHUsl npu
PpeueHUU UHICEHEPHBLX

Obyuarowuiics 3Haem:
OCHOBHbIE NOHAMUSL TUHEUHOU
aneedpvl U AHATUMUYECKOLL
2eomempuu, Memoobvl
Mamemamu4ecko2o aHaiusa,
BEPOSIMHOCMHO20 U

Tunosvie 3a0anus NeNel-8
Tecmuposanus NeNel-4
\Bonpocut k ax3ameny NeNe[-51
(nepewiii MOOYib)

\Bonpocul k sxzameny NoNel-25
(6mopoii MoOyib)

pewams uHiceHepHbie
3a0a4u 8
npogheccuonanbHoll
OesimenbHOCmU C
UCNONb308AHUEM
MEMO008 ecmecnmeeHHbIX
Hayk (Quzuxu, xumuu,
NEKMPOMEXHUKUL), a
maxoice
MamemamuyecKozo
amanusa u
MOOenuposaHus

- yMeem peuiams UHIHCEeHepHble
3a0ayu 8 NpogheccuoHanbHoU
0esAmenIbHOCMU C UCTIOIb308AHUEM
Memo008 TUHelHOU aneeopsl,
AHATUMUYECKOU 2eoMempul,
MeMOoObl MAMeMAaAmu4ecKo2o
aManusa, 8eposmHOCMHOZ0 U
CMAamucmuyecKo2o
MOOENUPOBAHUSL.

3a0au CMamucmuyecKoco \Bonpocul k 3auemy NeNo1-36
npogeccuonanvrol MOOenuposaHusl. (mpemuti MoOyv)
oesmenbHOCHU. Bonpocuwl k ax3ameny NeNel-43
(wemeepmuiii MOOYb)
OIIK-1.2. Ymeem Obyyarowuiicsa ymeem: Tunosvie 3adanus NeNel-8

Tecmuposanus NoNel-4
Bonpocuwl k ax3ameny NeNel-51
(nepéulii MOOYIb)

Bonpocwl k ax3ameny NeNel-25
(6mopoti M00yv)

Bonpocwl k 3auemy NeNel-36
(mpemuti MoOynb)

Bonpocuwl k ax3ameny NeNel-43
(wemeepmuiii MOOYb)

OIIK-1.3. Braoeem
memooamu
Mmamemamu4ecko2o
ananuza u

Obyuarowuiics eénadeem:
Memooamu TUHeUHOU aneeopsl u
AHATUMUYECKOU 2eoMempul,
Memooamu Mamemamu4eckKo2o

Tunosvie 3adanus NeNel-8
Tecmuposanus NoNel-4
Bonpocuwl k ax3ameny NeNel-51
(nep6ulii MOOYIb)




HNapnkaTop 1ocTHKeHHA
KOMIIeTeHIIM U

I[nanupyembie pe3yJabTaThl
o0yueHust

MartepnaJibl, HeO0OX0AMMBbIe JJIsI
OlleHKHM HHANKATOPA
JOCTHKEHHs] KOMIIeTeHINI

MOOeNUpPoBarUsl 8
obveme, 00cmamoyHOM

anaiuza, 6epoAmMHOCNHO20 U
cmamucmu4deckozco MO()@JZMPOGCZHM}Z

\Bonpocul k sxzameny NoeNe[-25
(6mopoti M00yv)

07151 peueHus 6 0Oveme, 00CMamo4HOM OJisl \Bonpocwt k 3auemy NeNo[-36

UHDICEHEPHBIX 3a0aY 8 peuleHUs UHIHCEHEPHBIX 3A0aY 8 (mpemuti MoOynb)

npogheccuoHanbHoll npogheccuonanvbHoll \Bonpocwt k sxzameny NoNe]-43

oesimenbHOCmU. OdesimenbHOCmU. (uemeepmwiii MOOYib)
Tadonuma 2.2

Jist 3a0uHOM (hOopMBI O0yUEHHUS

NHaukaTop J0CTHKEHUSA
KOMIIeTEHIIN U

Inanupyemblie pe3yJibTaThI
o0yueHust

MaTtepuaJibl, He0OX0AUMBbI€ 151
OLIEHKH MHIUKATOPA
JOCTHKEHUS] KOMIETeH MU

OIIK-1. Cnocoben pewiams undicenepuvie 3a0a4u 8 npoGhecCcuoOHAIbHOU OesimelbHOCU
C UCNOL308AHUEM MEMOO08 eCMECEEHHbIX HAYK, MAMEMAMU4ecKko20 aHaiusa u

MOOENUPOBAHUSL.

OIIK-1.1.2. 3naem
Memoobl UCNOJIb3068AHUS
MaAmemamu4ecko2o
ananuza u
MOOenUpoB8aHust npu
peuteHuy UHICEHEPHBIX

Obyuarowuiics 3Haem:
OCHOBHbLE NOHAMUSL IUHEUHOU
aneebpvl U AHATUMUYECKOT
2eomempuu, Memoobvl
MamemMamu4eckKo20 anaiusa,
6EPOSMHOCMHO20 U

\KoumponsbHvle pabomuel NeNel-
8
Bonpocuwl k ax3ameny NeNel-51
(nepéulii MOOYIIb)
Bonpocuwl k ax3ameny NeNel-25
(6mopoii M00yv)

3a0a4 6 CMamucmuyecko2o \Bonpocst k 3auemy NeNo [-36
npogheccuoHanbHol MOOenUpoBaHusl. (mpemuti MoOynb)
oesmenbHOCHU. Bonpocuwl k ax3ameny NeNel-43
(wemeepmuiii MOOYb)
OIIK-1.2. Ymeem Obyuarowuiics ymeem: \Konmponvnvie pabomer NoNel-

peuams uHICeHepHble
3a0a4u 8
npogheccuonanbHoll
oessmesibHOCmU C
UCNONIb308AHUEM
Memoo06 ecmecmeeHHbiX
HayK (uzuxu, xumuu,
INEKMPOMEXHUKU), d
makoice
Mamemamu4ecko2o
ananuza u
MOOenUpoB8aHus.

- yMeem peuams UHICEHePHble
3a0a4u 8 npogeccuoHarbHouU
0esimenIbHOCIMU C UCTOb308AHUEM
Memo008 NTUHelHOU aneedpul,
AHATUMUYECKOT 2eOMempul,
MemoObl MamemMamuyecKo2o
AHAU3A, BEPOSMHOCMHO20 U
CMAamucmuyecKo2o
MOOenuposanus.

3
\Bonpocul k ax3ameny NeNe[-51
(nepswiii MOOYib)

\Bonpocul k sxzameny NoNel-25
(6mopoii MoOyib)

\Bonpocul k 3auemy NeNo1-36
(mpemuti MoOyv)

\Bonpocul k sxzameny NoNel-43
(uemeepmbiti MOOYIb)

OIIK-1.3. Braoeem
Mmemooamu
MaAmemMamu4ecko2o
ananuza u
MOOeNUPOBarUsl 8
obveme, 00Cmamo4Hom

Obyuarowuiics enadeem:
Memooamu TUHelHOU aneeopvl u
AHATUMUYECKOU 2eOMempul,
Memooamu Mamemamuiecko2o
aHaIu3a, 8eposmMHOCMHOZ0 U
CMAamucmuyecKo20 MooeaupoBaHsl

\Konmponvnvie pabomer NoNel-
3
\Bonpocwl k axzameny NoeNel-51
(nepswiii MOOYib)
\Bonpocul k axzameny NoNel-25
(6mopoii MoOyib)




HNapnkaTop 1ocTHKeHHA IInanmpyemsbie pe3yJbTaThl MartepnaJibl, HeO0OX0AMMBbIe JJIsI
KOMIICTEHIINH 06yquml O CHKHM HHAUKaATOpa
JOCTHKCHHUHA KOMIIETCHIINHU
07151 peueHus 6 0Oveme, 00CMaAmo4HOM OJisl \Bonpocwt k 3auemy NeNo [-36
UHDICEHEPHBIX 3a0aY 8 peuleHUs UHIHCEHEPHBIX 3a0aY 8 (mpemuti MoOyib)
npogheccuoHanbHoll npogheccuonanbHoll \Bonpocwt k axzamerny NoNe[-43
OdesimenbHOCmU. OdesimenbHOCmU. (uemeepmuiii MOOYb)

MaTepnanLI AJIA TEKYHIEro KOHTPOJIs

HJ’I?I IMPOBCACHUA TCKYHUICIO KOHTPOJIA II0 JUCHUIIIIMHE
BBITIIOJIHUTD CJICAYIOIIUC 3alaHUA

oOydJaronuics I0JDKEH

HCDCLIGHB " COACPKKAaHNEC THUITOBBIX SaﬂaHI/If/’I

(CHO, pazoen « Texywuti Koumpo.v)

Ounas ¢popma o0yuenust (1 Momyin)
TunoBoe 3aganue Nel o teme «JIuneitHas anreOpa U aHATUTUYECKAS TEOMETPUS.
Tunosoe 3aganne No2 o teme «/{nddepenunansnoe ncuncinenue GyHKIUN OTHOMI
MIEPEMEHHON.
Oumnast hopma o0y4eHus (2 MOTyIIb)
Tunosoe 3aganue Ne3 o teme «/{uddepennmansuoe ncuucienre GyHKIIUH HECKOIbKUX
MIEPEMEHHBIX».
Tunosoe 3aganue Ned o reme «HTErpaTbHOE UCYUCICHUE.
Oumnast hopma o0y4enus (3 MoyIIb)
Tunosoe 3aganue Neb o Teme «HucioBbie 1 GYHKIIMOHATBHBIC PSIBI.
Tunosoe 3aganue Ne6 o reme «/{uddepeHimansabie ypaBHCHUS.

Ounas popma 00yueHus (4 MOIYJIb)
Tumnooe 3aganue Ne7 o teme «Teopust BEpOSATHOCTEI .

Tumnosoe 3amanne Ne8 o reme «MareMaThdeckasi CTATUCTAKA.

Tunosoe 3aganue Nel no reme
«JInHeiiHas aqredpa M aHAJIMTHYECKAS reOMeTPHsD

3ananue 1. JIagbl MaTpPHIHI A, B uC . Haiirn:
1) marpuubl D=B-C" uF=2A-3D:
2) OIpeAeIUTEeNIN MaTPHUI] AD uF;

3) obpaTHyIO MaTpHILy A7 (coenaTh HpOBEPKY).
3aganue 2. Pemuth cucreMy JUHEHHBIX YpaBHEHUH
1) meronom Kpamepa;
2) MaTpUYHBIM METOJIOM;
3) meromom ["aycca.
3aganue 3. Haiitu panr MaTpuisl.
3amanue 4. VccnenoBats cucreMy ¢ momouisio reopeMsl Kponekepa—Kamennu u HaiiTH (B
ClIy4ae COBMECTHOCTH) €€ PELIeHUSI.

33}13HI/IC 5. I[OKaBaTL, YTO BCKTOPLI a, b, C JIMHEWHO 3aBUCUMBI 1 HAWTH 9Ty 3aBUCUMOCTD.



Tunosoe 3axanne Ne2 o reme
«nddepenunanbHoe ncHUcIeHUe PYHKIMH OHOI NMepeMeHHOi
3ananue 1. 3amucars uncino Z B anreGpanvecKoil, TPUrOHOMETPHIECKOM U TIOKa3aTebHOM

¢dopme. Beruuciuth 7",

3aganue 2. M300pa3uTh Ha TUIOCKOCTH MHOXECTBO TOUYEK, YIOBJICTBOPSIIONINX YPAaBHEHUIO.
3ananue 3. Ber4uciauTh npeaessl.

3ananmue 4. VccrnenoBats GyHKINU HA HEPEPHIBHOCTD.

3ananmue 5. VccrnenoBaTh GyHKIIMH C IIOMOIIBIO TPOU3BOTHOM.

Tunosoe 3aganue Ne3 mo reme
«InddepennuanbHoe ncuncieHue GyHKIMHA HECKOJIBKHUX NepPeMEeHHbIX».

3aganue 1. Haiitu yacTHBIC MPOU3BOIHBIC BTOPOTO MOpsAAKa PYHKIUH Z = f (X, Y) Y [10Ka3aThb,

YTO OHA YJIOBIICTBOPSET JaHHOMY ypaBHeHHIO (L).
3aganmne 2./[ana Gyakius Z = f(X,Y) utouku A(X,,Y,) u B(X,,Y,).

Bbruuciuth: 1) TouHOE 3HAUYCHUE TAHHON (YHKIIUU B TOUKE B :
2) npuOIMKEHHOE 3HAYEHHUE JTaHHOW (YHKIIUK B TOuke B ;
3) OLIEHHUTH B MPOIIEHTaX OTHOCUTEIIbHYIO MTOTPEITHOCTD;,

3ananue 3. Haiiti Hanbosibliiee ¥ HAUMEHbIIIEE 3HaYCHUST QyHKIUU Z = f (X, Y) B
3amMkHyTOM 00nactu D .
3ananue 4. Haiiti sxctpemym GyHkiuun Z = f(xy) IIPU yCIOBUHU o(x,y)=0.

3aganme 5. Haiitu rpaauent ckansproro o U B rouxe M (XO, Yo Z, )

3ananue 6. Haiitu npon3BoaHyt0 CKalIsIpHOIo MO U=uU (X, y) B Touke M (XO, yo) B

HallpaBJICHUHU CAUHUYIHOI'O BEKTOPA IO Y BBIYUCIHUTL HAHOOJIbIIIEE 3HAYEHNE HpOHSBO,I[HOﬁ

(GyHKIUH U B touke M .

Tunosoe 3axanue Ned no reme

«HHTEerpajbHOE HCYHCTCHHE)
3aganue 1. Haiitu uaterpasl.
3ananme 2. Haiitu muiomaau ¢puryp, orpaHU4eHHBIX JTUHUSAMHU.
3aganue 3. MI3MeHUTH MOPAIOK MHTETPUPOBAHUS B IBOMHOM HHTerpane. Haiitu o0bem Tena,
OTPaHUYEHHOI0 JTAHHBIMU TOBEPXHOCTSMH.
3aganue 4. BerunciuTe KpUBOJMHEHHBIA HHTETpall BTOPOTo pojia Mo 1yre AB B HampaBiieHUn
OT TOYKH 4 K TOuke B.

Tunosoe 3axanue Ne5 no reme
«YucaoBbie U PYHKIUOHAJIBHBIE PAAbD)
3ananme 1. MccnenoBaTh CXOIMMOCTb YUCIOBBIX PSAJIOB.
3ananmue 2. OnpenenuTs pagnyc, UHTEPBAJ CXOIUMOCTH U U3YYUTH TTOBEICHUE
CTEMEHHOT0 psiia Ha KOHIIaX UHTEpPBajia CXOUMOCTH.
3aganue 3. Paznoxurts pynkuuto Bpsg Teitnopa no crenensm X — a.
3ananue 4. Beraucauts mpuOIMKEHHO C 3aJJaHHOM TOYHOCTHIO.

3aganue 5. OyHknus f (X) OIIpe/eiieHa Ha UHTEPBAJIE [a, a—+ 2|) . Paznoxute ¢pyHkuuio B
psan Oypoe.

Tumnosoe 3axanue Ne6 mo reme
«InddepeHnuaibHbIe yPABHEHUSD)
3ananme 1. Haiitu oOuue pemenus (o0uue nHTerpaisl) quddepeHuanbHbIX YpaBHEHHH
NIEPBOTO MOPSIIKA WITH pereHs 3anaun Komm.



3ananme 2. Haiitu oOmue pernenus (o0ume nHTerpasisl) quddepeHnaabHbIX ypaBHeHUN
BBICIIINX MOPSIIKOB, JTOITYCKAIONINX TOHMKEHUE TOPS/IKA.

3ananme 3. Haiitu oOmue pemenus (o0mue naTerpaisl) nuddepeHuanbHbIX YpaBHEHHHA
BTOPOTO IMOPS/IKA C MOCTOSHHBIMU KO3 GUIMEHTaMH WK pereHns 3aaaun Komm.

TunoBoe 3aganne Ne7 no reme «Teopusi BeposiTHOCTE
3ananme 1. Ha pucynke npezacraBieHa cucTeMa U3 MATH HE3aBUCUMO PadOTAIOIMINX 3JIEMEHTOB.
Halitn Haie’KHOCTh CUCTEMBI, €CJIH 33JjaHa Ha/IeKHOCTh KaXKJI0TO JIEMEHTA.
3aganue 2. BIYucIuTh BEPOSTHOCTD.
3aganue 3. Haiitu ¢yHKIMIO paciipeieleHHsl U OCHOBHBIE YUCIIOBbIE XapaKTePUCTUKU
JTUCKPETHOH CITy4aifHO# BEJTMUYUHBI, 3alaHHON TaOINIIEH.
3ananue 4 3agana QyHKIHS paclpeeieHIs HENPEePhIBHOM CiTydaitHOW BennmunHbl. Haiiti
HEH3BECTHBIE MTApPaMETPBI, INIOTHOCTD PACIpEeNICHUs, TOCTPOUTH rpaduKu GyHKIUU U
IUIOTHOCTH pacnpeneneHus. HaliTu MaTeMaTuyeckoe 0KHIaHue, JUCIIEPCUI0, CPETHEE
KBaJIpaTUYHOE OTKJIOHEHUE U 33JaHHYI0 BEPOSTHOCTb.

Tunosoe 3axanue Ne§ no teme «MaTteMaTHyecKasi CTATHCTHKA

Jana Boei6opka o0wsema n. Tpedyercs:
3aganue 1. CocTaBUTh BapUaLlMOHHBIN P
3ananme 2. CocTaBUTh CTPYNIIMPOBAHHBIN CTATUCTUUECKUH A,
3aganme 3. [Toctpouts rucrorpammy Beioopku. [ToctponTts rpaduk sMmmuprueckon GyHKIUN
pacnpeseneHus.
3ananue 4. Haiitu BEIO0OpOUYHOE CpeiHEee, BHIOOPOUYHOE CPETHEKBAAPATUYECKOE OTKIOHEHHE,
K03((UIMEHTHI aCHMMETPHH U SKCIIecca.
3ananme 5. [TocTpouTh TOBEPUTEIHHBIN HHTEPBAT I MATEMAaTHYECKOTO OXKUAHUS TIPU

JIOBEPUTENIBHON BEPOSTHOCTU )7 .
3ananmue 6. [TocTpouTh TOBEPUTEIHHBIN HHTEPBA I CPEAHEKBAIPATUIECKOTO OTKIOHCHHS
P 1I0BEPUTEIBHON BEPOATHOCTH V5 .

3apanue 7. [IpoBepuTh ¢ MoMoIbio Kputepus [upcona runoresy Hy o Tom, 4to renepanbHas
COBOKYITHOCTb pacrpeziesieHa 10 HOpMaabHOMY 3aKOHY.

IlepedeHb U copepKaHNE TECTOB IS OUYHOM d)ODMLI O6V“I€HH$I

(CHO, pazoen « Texyuuti KOoHmpoiv)

Ounas popma o6yuenus (1 momysb)
TectupoBanue Nel no reme «/{uddepennmanbuoe ncuncnenne GyHKIUN OJHOM
[IEPEMEHHOMN».

Ounast hopma o0ydeHus (2 MOTyIb)
TectupoBanue Ne2 o remam «luddepenunansHoe ncurcinenne GyHKIUU HECKOJIBKUX
NepEeMEHHBIX» U «/HTerpaibHOE UCUUCIIEHUEY.

Ounas popma 00yueHus (3 MOIYJIb)
TectupoBanue Ne3 no reme «uddepeHunanbHble ypaBHEHUS.

Ounast hopma o0y4eHus (4 MOTyIb)
TectupoBanue Ned o remam «Teopwust BeposTHOCTeH» U «Maremarndeckasi CTaTUCTHKAY.

Tect Nel mo Teme
«IuddepenunanbHoe ucHUcIeHUe (PYHKIMU OJHON NepeMeHHON».
Oo0pa3sen Tecra Nel:
1

3AJAHME N 1. dyaxmus f(X)=1-¢e “ B 1ouxe X =0
BAPUAHTBI OTBETOB:



1) HenipepbiBHA; 2) UMEET YCTPAaHUMBIN pa3pbiB; 3) UMeeT 0ECKOHEUHBII
pa3pbiB; 4) MMeET KOHEYHbIN HEYCTPaHUMBIH pa3phiB

3AJJAHME N 2. [Tpupamenue pyHkiuu Y = X? mpu mepexoze ot Touku X =1 k Touke
X =11 paBno

BAPUAHTBI OTBETOB:
1) 0,1; 2)0,01; 3)121;, 4)021

3AJJAHHUE N 3. ITpousBoanas GpyHkuuu Yy =X - +/ X* +1 B Touke X, =0 pasua

BAPUAHTBI OTBETOB:
1) 0; 2) 1, 3) 2; 4) -1

3AJIAHME N 4. Yriosoii koa(uiuenT kacatenbHoi k rpaduky Gynkmuu Y = SN 2X
B Touke (0,0) paBeH

BAPUAHTBI OTBETOB:
1) 2; 2) 1, 3)0; 4) 0,5

1
3AJJAHHME N 5. Yucno sxctpemymoB pyHkuu Y = X + — paBHO
X

BAPUAHTBI OTBETOB:
1) 1; 2)0; 3)3; 4) 2
. AX—=2-2
3AJIAHME N 6. [Ipenen |Iﬁg R paBeH
X—> X —
BAPUAHTBI OTBETOB:
1 1
1 1; 2) He cymecTByer;  3) 5; 4) Z

3AJJAHME N 7. DKkBUBaleHTHBIMH GECKOHEYHO ManbiMU QyHKIHsAME B Touke X =0

SIBIISTIOTCSI
BAPUAHTBI OTBETOB:
1)mB2XH2mcmx;aenmnghKl+3@;3)gn3XHhK1+3@;
4) € =1y Cos2X
x*+1, x<1
3AJTAHHME N 8. ®yrxmus f (X) = 1${BJ'I$I6TC$I HEIIPEPBIBHOW IIpU A , pPABHOM
a—Xx, X>

BAPUAHTBI OTBETOB:
11, 2)2; 3)3; 4) 4

I1—sin x
3AJIAHME N 9. TIpoussomnas ¢pyakmmm Y = In 1— B Touke X =0 pasna
+SIn X

BAPHMAHTEI OTBETOB:
1)05 2)0;  3)1; 4) -1

3AJTAHHUE N 10. ITpoussoanas y; (GyHKIUY, 3a1aHHON HESIBHO X2 + y3 —2xy+2x—y=08



touke (0; 1) paBHa
BAPUAHTBI OTBETOB:
1, 2)2; 3)05 4)-1

3AJIAHME N 11. KacarensHas k rpaduky dyskmun Y = 2 + X — X* mapajiesHa mpsmoit
Y =X B TOYKE

BAPUAHTHI OTBETOB:
1) (1;2); 2)(0:2); 3)(2:0); 4)(-1,0)

3AJTAHME N 12. TIpouseonnas Y, BTouke t =0, ecm X =€ cos’t; y =e* sin’t, pasna

BAPUAHTBI OTBETOB:
10,5 2)-05; 3 1, 4)0

3AJIAHHUE N 13. BepHbIM sIBISieTCS YTBEP)KICHHUE
BAPUAHTBI OTBETOB:
Decmu pynxuus T (X) monoTonHa, TO U €8 Mpou3BOAHAT MOHOTOHHA;

2) ecnu (QYHKIUS HENPEpbIBHA B TOYKE X, TO OHA U JU(PepeHIupyemMa B
3TOU TOUKE;
3) ecrm pynxmusa f (X) Bospacraer ma [a,b], 0 T'(X) >0 Vx e[a,b];
4) ecnmu pynkuus quddepeHnupyema B Touke X, TO OHa HEMPEephIBHA B
9TOU TOYKE
3AJIAHUE N 14. Acumntoroii rpaduka Gyrxuun Y = 3/ x? —3/x* +1 sBusercs mpsivas

BAPUAHTBI OTBETOB:
1) y=-1;, 2)y=x-1; 3) y=0; 4)ner acumnror

3AJIAHME N 15. Tpu niepsbix wiena pasioxenus pynkuun | (X) = e 1o bopmyne
Teitnopa B okpectHocTa Touku X = 0 umeror Bun

BAPUAHTBI OTBETOB:
1) L+ Xx+2x%; 2) 1+ 2x+2x%; 3) 1+ 2x+ X" 4) 1+2x—X*

Tect Ne2 no Tremam «/IndpepenunaibHoe ucuncaeHne PYHKIHA HECKOJIbKHX
nepeMeHHbIX» H «AHTerpajbHOe HCUHMCTECHHE)
Oopa3sen Tecra Ne2:
Z
3AJJAHHUE N 1. Ecin z =sin(3Xx—5Y), T0 BeIpaxkenue —i’ paBHO:
Z

X

!

BAPUAHTBI OTBETOB:

2 3 5
D-1-—: 2)—-—: 3)0,6; 4)-15; 5)—.
) 3 ) c ) ) )3

3AJAHME N 2. Oysxums Z =3—2X° —4X — y?
BAPUAHTBI OTBETOB:

1) HE UMeeT IKCTPEMYMOB;

2) umeeT MmakcuMyM B Touke A(—1;0);

3) umeet MmuHUMYM B Touke B(—1;0);

4) umeet makcumyM B Touke C(1;0);



5) umeet muaumMyM B Touke D(1;1).
3AJIAHHUE N 3. 3nauenue npou3BoAHON QyHKIINK 7 = \F B HaIIPaBJIEHUU BEKTOPA
y
a=4i—3j Brouke M(1;1) paBuo:

BAPHAHTHI OTBETOB:
1) 0, 2)01; 3)07; 4) 01, 5) -07.

3AJAHMUME N 4. Kakoe 13 NpuUBEICHHBIX YTBEPKIACHUHN CIIpaBEIIUBO?
BAPUAHTBI OTBETOB:

1) (] f(x)dx)' = f(x)dx; 2) (] f (x)dx)' = f(X)+C;
([ F(0)dx) = F(x); 4 ([ F)dx) =] F'(x)dx:

5) HU OJJHO, U3 IPUBEICHHBIX YTBEPKIECHUH, HE CIIPABEIMBO.

3ATAHHME N 5. UnTerpan jsin 3xdx paBeH
BAPUAHTBI OTBETOB:

1)cos3x+C; 2)3c0s3x+C;3) ;c033x+c; 4)—:1%c033x+C ;5) —3C0s3X+C.

3AJAHUE N 6. Muterpan | Inx dx pasen

BAPUAHTHI OTBETOB: ’

1)2In x+C; 2) I’ x+C; 3) 2In?x+C; 4) 05?x+C; 5) 0,5In x+C.
3AJTAHUE N 7. Unrerpan I xegdx paBeH

BAPHUAHTBI OTBETOB:

1)2e%(x—2)+C; Z)ie;(2x—1)+c; 3);e: +C;4) 2e§(x+2)+C; 5);e§(x—2)+C.

3AJAHMUE N 8. IInomans Gurypsl, orpaHuueHHON TUHUAMHA Y = X* +1u y=X+ 3, paBHa

BAPHMAHTEI OTBETOB:
1) 4 2)45  3)55 4) 5  5)6.

3AJAHHME N 9. ®opmyna Herorona-Jleiionnna umeer sun, rne F'(X) = f (X)
BAPUAHTBI OTBETOB:

] fM)dt=1(0) f(a); 2 f (Yt = F ()~ F (b)

3)[ f(t)dt = F(b)— F(a); 4]  (t)dt = F(a) + F(b); 5[ f (t)dt =  (a)— f (b).
3AJTIAHHME N 10. Cpennee 3nauenne GpyHkuun Y = X? ma otpeske [0;2] paBHO
BAPUAHTBI OTBETOB:

1) 4 2) 45; 3) 6 4) 12; 5) 2.

3AJAHHUME N 11. Kakoit u3 mpuBeIeHHBIX HECOOCTBEHHBIX HHTETPAJIOB CXOIUTCS?
BAPUAHTBI OTBETOB:



= dx 1 dx = dx %
= ) [=; 3 [—=: 4 _-
{2 )!)xz )ix )I -1’ {(x 1)2’

3AJTAHHUE N 12. JIBoitHO# HHTErpai J] f(x,y)dxdy, D:y=x,y=1x=1 conurcs
D

K TIOBTOPHBIM MHTETpaJIaM:
BAPUAHTBI OTBETOB:

1)idx;ff(x,y)dy; Z)idyif(x,y)dx; 3)idx}f(x,y)dy;

4)idy} £(x, y)dx; 5)jde £(x, y)dy.

3AJJAHHME N 13. I1pu xakom A naunsrit KPUBOJIMHENHBIN UHTETPAJl HE 3aBUCUT OT ITYyTH
WHTETPUPOBAHUS: I XyZdX — Ix? ydy
L

BAPUAHTBI OTBETOB:
NA=-2; 2A=-1; 3yA=2; HA=1; 55 A =-3

Tect Ne3 no Teme «/Indpepennuaibabie ypaBHeHUA»
Oo0pa3sen Tecta Ne3:
3AJTAHHME N 1.Kakas u3 ykazaHHbIX ()YHKIIHH SBIISETCS PEUICHHUEM JaHHOTO

audepeHIranbHOro ypaBHeHus y' = Y= : ?
x J—
BAPUAHTBI OTBETOB:
D)y=x+1;2) y=x-2;3) y=x+2;4) y_ 1 ;5)y=051+Xx).

x+1

3AJTAHHME N 2. Kakas u3 ykazaHHbIX (QYHKIUI sBIsSeTcs peuienueM 1Y y-_Z —5x>
X

YAOBIIETBOPSIIONINM HadanbHOMY ycioBuio Y(1) =57

BAPUAHTBI OTBETOB:

1) y=5-(x-1)%;2) y=5x%;3) y=5+(x*—1);4) y=(x—2)* +4;5)
y =(x-1)% +5.

3AJTAHHME N 3. Kakue u3 ykazaHHbIX (YHKIMNA 00pa3yloT pyHAaMEHTAIbHYIO CUCTEMY
pemennii Y: y'—y'=2y = 0? (Hudps! 3anucats B MOPsAKES BO3PACTAHUS B BUIE

JIBY3HAYHOI'O YUCIIA).
BAPUAHTDBI OTBETOB:

1) y=e; 2 y=e”; 3y=e"; 4y=e”; 5y=e"

3AJIAHHME N 4. B kakom BuJie clielyeT UCKaTh yacTHoe pemenue JIH/Y:

y''-5y'+6y = 22

BAPUAHTBI OTBETOB:

1) y=Ae*;2) y=Axe™: 3) y=(Ax+B)e™:4) y=xe”(Ax+B) ;5 y=Axe” .



3ATAHHME N 5. Kakoe ypaBHeHue sBisieTcs Xxapakrepuctuueckum uist CUY:

X'=3x+2y
y'=-Xx+y
BAPUAHTBI OTBETOB:

1) k? =4k +5=0;2) k? +4k +5=0; 3) k* —5k =0; 4) k* =4k =0;5) k* +3=0

3AJAHME N 6. Cpenu 3anucanHbIX HIDKe TudGepeHIInaabHbIX YpaBHEHUH OTMETHTE
YpaBHEHHUS C Pa3ACTSIONUMUCS TIepeMEeHHBIMU. BbIOepUTe OIMH UM HECKOJIBKO OTBETOB:
Ecnu Takux ypaBHEHUI HET, TO OTMEThTE YKo 0.

BAPUAHTBI OTBETOB:

a) (X2y2+64)dx+(x%+y*—16)dy=0

b) X2(y*+64)dx+x2(y*—16)dy=0

c) x(y+8)dx+x(y—4)dy=0

d) (xy+8)dx+(xy—4)dy=0

e)0

3AJIAHHUE N 7.

Kakue u3 cnexyromux (GpyHKIHIA SBISIOTCS YaCTHBIMU petieHussMu auddepeHnnanbHoro
ypaBHeHus Y'—7y=0

Bri6epere 0, ecnu cpeau nepeduncaceHHbIX QYHKIMNA YaCTHOTO PELICHUS HET.

BAPUAHTBI OTBETOB:
a) y=2C0S7X

b) y=3sin7x

c) y=4e™

d) y=5e ™

e)0

3AJIAHHME N 8.
OtmetbTe Te GYHKINHU, KOTOpPBIE BOWIYT B 00lIiee perieHre JMHEeRHOro qudQepeHnnaibHoro
ypaBHeHust Y'—4y'+13y=0 Ecnu Takux ¢pyHkuuit HeT orMerbTe uncio 0.

BAPUAHTBI OTBETOB:
a) e2x

b) eSx

c) e¥*cos3x

d) e¥*cos3x

e) efzx

f) e73x

e)0

3AJIAHHUE N 9.
YacTtHoe penieHne JMHeHHOTo nuddepeHIInaIbHOr0 YpaBHeHH

y"+10y'+25y=11e >
wiyT B BUAe Y+=(Ao+tAix+Ax?)e X

Yemy Oynet paBeH kodpdurmeHt Ag?
BAPUAHTBI OTBETOB:

a) 2

b) 10

c) -3

d) 11



e)5,5

3AJTAHHME N 10.
Haiitu pemenue nuddepeHnnaibHoro ypaBHeHUs

(y—5)Y2dx+(x—2)"2dy=0

¢ HayalubHBIM ycitoBueM Y(2,25)=6. Haiinure y(3)
BAPUAHTBI OTBETOB:

a) 2

b) 5,25

c) -3

d) 11

e) 5,5

Tect Ne4 o remam
«Teopusi BeposiTHOCTeli» U «MaTeMaTH4ecKasi CTATHCTHKA»
Oopa3en Tecta Ne4:
3AJIAHUE N 1.
Iycts A — ciyuaitnoe cobuitue, {2 — ocToBepHOE, a @ — HeBO3MOKHOE coObITHE. Torna
CIIPaBEIIMBO PABEHCTBO
BAPHUAHTBI OTBETOB:

HA-A=Q: 2) A+Q=A; 3) A+A=0; 4 A+A=Q.

3AJJAHHUE N 2.
JuckperHas cinydyaiiHasi BEJIMUMHA 33/1aHa 3aKOHOM PACIIPEICIICHUS] BEPOSITHOCTEH:
X -1 2 4
P 0,1 a b

Torna e€ maTemaTu4eckoe OXKuaHue paBHo 2,1 ecnu ...
BAPUAHTBI OTBETOB:

1)a=02 b=07 2)a=08 b=01 3)a=07 b=02 4)a=01, b=0,8

3AJIAHHME N 3.
HenpepeiBHas cinyuaiinas BenuunHa X 3a7aHa JIOTHOCTBIO paclpeieieHHs BEPOSTHOCTEH

(x-3)?

f (X) = 3 \/Z e 18 Torpa matematnueckoe oxunanre M u qucnepcust o 910

HOPMAaJIbHO PaclpeaeIEéHHON CIyYailHON BEJIMYMHbBI PABHBI ...
BAPUAHTBI OTBETOB:

I)m=30°=92)m=-3,06°=183) m=30° =3 4)
m=-3;0° =9
3AJAHHME N 4.
B nepBoii ypue 6 uepHbix u 4 6enbix mapa. Bo Bropoit ypue 7 6enbix u 3 yepHbIX mapos. 13
Hay/a4dy B3STOW YpHBI BBIHYJIM OAMH 1Iap. Torga BEpOATHOCTE TOTO, YTO 3TOT LIAp OKAKETCA

OeJbIM, paBHa. ..
BAPUAHTBI OTBETOB:

1)09 2)055 3)045 4)04

3AJJAHHUE N 5.
JIBa cTpesnika mpoU3BOAST MO OJTHOMY BBICTpENy. BeposTHOCTh monajgaHus B LENb ISl HIEPBOTO



1 BTOpOro ctpesikoB paBHbl 0,7 u 0,8 coorBeTcTBEHHO. Toraa BepoATHOCTh TOTO, YTO 1IEJTh
OyzeT mopa)keHa, paBHa ...
BAPUAHTBI OTBETOB:

1) 0,94 2)060 3)0,555  4)0,95

3AJIAHHUE N 6.
[ImoTHOCTB pacnpeneneHusi BEpOSITHOCTE HEMPEPHIBHOM CIydyalHOW BEIMYMHBI X UMEET BU]T

£ :{a(x—3), X e (-1,3)
0, xe(-13

BAPUAHTBI OTBETOB:

1)1 2)0125 3)15 4)025

3AJJAHUE N 7.

W3 renepanbHOI COBOKYITHOCTH M3BJIEU€HA BEIOOpKA 00bemMa N=50, OJUTOH YacTOT KOTOPOi
MMeEET BU/T

-
Il1

. Toraa 3HaueHue mapameTpa a paBHO...

20+

0 1 2 3 4 X
Torpa unciio BapuaHT Xi=4 B BEHIOOPKE PaBHO. ..

BAPUAHTBI OTBETOB:
1)16; 2) 14; 3) 13; 4)15

3AJJAHHUE N 8.
Ecnu ocHoBHas runotesa umeeT Buj H © & = —3, To KoHKypupyronieil MoxeT ObITh THIIOTE3a

BAPUAHTHI OTBETOB:
H)H,:a>-3 2)H,:a<-3 3)H,:a>-2 4)H :a<-2

3AJTAHHE N 9.

[Ipu yBenrueHNH ypOBHs 3HAUMMOCTH KPUTEPHUS O

BAPUAHTBI OTBETOB:

1) VBenuuuBaeTcs Bep-  2) YBennuuBaeTcs 3) YMeHbIaercs 4) YMmensbIaetcs
Th oMOKu 1 poaa Bep-Th OLIMOKHU 2 poAa Bep-Th OMUOKH 1 BEp-Th OMINOKH 2

pona pona

3AJTAHHE N 10.

B pe3ynbrate nzmepenuil HeKOTopor (hrU3MUecKoil BEIMYMHBI OTHUM IIprbopoMm (6e3
CHCTEMaTUYeCKHX OLIMOOK) MOy4YeHbI cenyromue pe3yabtaTsl (B Mm): 11, 13, 15. Torga
HECMEIICHHAs OLEHKA IUCIIEPCUHN U3MEPEHUH paBHa. ..

BAPHAHTHI OTBETOB:
1)8 24  3)13 4)3



IlepeyeHb U coaepKaHNE KOHTPOJILHBIX padoT

(CHO, pazoen «Texyuui KoHmpo.v)

3aounas ¢popma obyuerus (1 Momyiin)
Kontpomnsnas padora Nel no teme «JIuneitHas anredpa u aHaIUTUYECKast TEOMETPHUS».
Kontponbnas padora Ne2 o teme «JIuddhepennnanbaoe ucuncienue GyHKIIMU 0THOM
MIEPEMEHHOIN».

3aounas popma o0yueHus (2 MOITYJIIb)
Konrtponbnas padora Ne3 o remam «/{uddepenimansaoe ucuucieHne Gy
HECKOJIbKUX MEPEMEHHBIX).
KonTponbaas padota Ned o Teme «HTErpaibHOE HCYUCIICHUEY.

3aounas popma o0ydeHus (3 MOIYJIIb)
Konrtponsnas padora Ne5 o reme «Hucnopble 1 HyHKIIMOHATBHBIC PSIBD».
Kontposbnas padota Neb o reme «JluddhepeHinansubie ypaBHSHUS .

3aouHas popma oOyueHus (4 MOTYJIb)
Kontponbnas pabora Ne7 o teme «Teopus BeposSATHOCTEI.
KonTponbras padorta Ne8 mo Teme «Maremarndeckasi CTATUCTHKAY.

MarepuaJbl 1J1sl IPOMEKYTOYHOM aTTeCTAlNU
IlepeueHb BOIIPOCOB K DK3aMEHY

Monyis 1
(OIIK-1.1.2, OIIK-1.2, OIIK-1.3)

1. Martputibl 1 1eUCTBUS HaJ HUMH.

2. OnpenenuTeny BTOPOrO U TPETHErO MOPSIIKOB.

3. Onpenenurenu JiroOOro MoOpsiika U UX CBOMCTBA.

4. ObpaTHast MaTpHIIa.

5. Pemmenne cuctem JIMHEHHBIX allreOpandecKuX ypaBHEHUH 0 METOTy (TIpaBHITY)
Kpamepa.

6. Pemennie cuctem JTMHENHHBIX alireOpandyeckux ypaBHEHUN MaTPUYHBIM METOOM.
7. DneMeHTapHbIe IPE0OPa30BaHUs U PAHT MATPHUILIBL.

8. Mertox I'aycca pemieHus cucteM JIMHEWHBIX anredpandyeckux ypaBHeHuil. Teopema
Kponekepa — Kanemiu.

9. BekTopsl U ACHCTBUS HAJl HUMU.

10. [lexapTOBBI KOOPJMHATHI BEKTOPOB.

11. CxansipHoe npou3BeeHNE BEKTOPOB U €ro CBOWCTBA.

12. BelpaxkxeHue CKaJsipHOTO NMPOU3BEICHHS Yepe3 KOOPIUHATHI BEKTOPOB.

13. YcnoBue opTOrOHAIBHOCTH BEKTOPOB.

14. BekTopHOE IPOM3BEACHUE U €TI0 CBOICTBA.

15. BelpakeHre BEKTOPHOTO IPOU3BE/IEHUS Yepe3 KOOPAMHATHI BEKTOPOB.

16. YcnoBue KOJUIMHEAPHOCTU BEKTOPOB.

17. CmemanHoO€e MpoU3BEAEHUE BEKTOPOB U €r0 CBOWCTBA.

18. BelpaxkeHue cMeIIaHHOTo MPOU3BEACHUS Yepe3 KOOPIMHATHI BEKTOPOB.

19. [TnockocTh B TPEXMEPHOM MPOCTPAHCTBE U €€ YPaBHEHUSI.

20. B3anMHOe pacroyio’keHue JBYX MIO0CKOCTEH.

21. Tpsimast B TpEXMEPHOM MPOCTPAHCTBE U €€ YPAaBHEHHS.

22. B3anMHOe pacroioKeHHe ABYX MPSIMbIX.

23. B3anMHOe pacroyioskeHue MPsIMO M TUTOCKOCTH.

24. Tlpsimasi Ha MJIOCKOCTU U €€ ypaBHEHUSI.

25. B3anMHOe pacroio’keHue JBYX MPSMBIX Ha TIOCKOCTH.

26. KpuBble BTOPOro Mopsiika. DIUTUIIC.

27. T'uniepOoua.

28. [1apabomna.



29. TIpeoOpa3oBaHus OBOPOTA U MEPEHOCA OCEH KOOPAMHAT.

30. [IpuBeneHwe ypaBHEHHS KPUBOW BTOPOTO MOPSIKA K KAHOHUYECKOMY BUJLY.

31. [Ipenensl mocae0BaTeILHOCTEH U PYHKITUI.

32. OcHOBHBIE TEOPEMBI O TIpejIesiax (0 «C)KaTON» MEPEeMEHHOM, 00  OrpaHUYCHHOM
GbyHKIUN).

33. IlepBeIii 3aMeyaTeNbHBIN Mpeent (0 CHHYCe)

34. Bropoii 3ameuaTeNbHbIH npeaen (00 SKCIIOHEHTE).

35.beckoHedHno Manbie U OeckoHeuHO Ooubinne GyHkiu. CpaBHEHHE OECKOHEYHO
MaJIbIX (PYHKIUH.

36. TeopeMbl 0 KOHEUHBIX Mpefenax (CyMMBI, TPOU3BEICHUS W YaCTHOTO).

37. HenpepsIBHOCTH 1 pa3pbiBbl pyHKIMH. Kiaccudukanus pa3pbeiBoB.

38. [IpousBogHast GYHKIIMH B €€ TEOMETPUUECKHI CMBICI.

39. IlpaBuna u popmynsl quddepenunpoBanus. Tabauia NpoOU3BOIHBIX.

40. IuddepeHnnan u ero reOMeTpUISCKUNA CMBICIT.

41. TIpousBoanslie u AuddepeHnnansl BHICIINX TOPSIKOB.

42. Teopemsl Pomis u Jlarpanxka.

43. Teopema Komm. Teopema u npasuino Jlonurars.

44. ®opmyna Teinopa.

45. TIpencraBineHue diieMeHTapHbIX GyHKIUH hopmysoit Teitmopa (€%, Sinx).

46. IpeacraBneHue 3aeMeHTapHbIX GyHKIMHA Gopmysoi Teitmopa (Cosx, In(1+x)).
47. Dxcrpemymsl Gyukuii. HeoOxonumoe ycnoBue skcTpeMyma.

48. JlocTaTOYHBIC YCIOBHS IKCTPEMyMa.

49. NccnenoBanue Bo3pacTaHusi, yObIBaHHS, BBITYKJIOCTH U BOTHYTOCTH (DYHKITHIA.
50. Acumnrotsl pyHkImi. O0mas cxema uccienoBaHus QYHKIIMH U IIOCTPOCHUS €€
rpaduxka.

51. BekropHas QpyHKIUS CKaJIsIpHOTO aprymeHTa. KacarenbHas K KpUBO# U HOpMaJIbHas
TUIOCKOCTb.

IlepeueHb BOIIPOCOB K DK3aMEHY

Monyib 2
(OIIK-1.1.2, OIIK-1.2, OIIK-1.3)

HeonpeneneHHbIi HHTErpaj U €ro CBOMCTBA.

WHTerpupoBaHie METOJI0M 3aMEHbI IEPEMEHHOM.

HHTerpupoBaHue 1o 4acTsm.

WuTterpan oT qpoOHO-paniMoHaIbHON (QYHKIUH.

WuTerpani oT TpUroHOMETPUUECKON (PYHKIIMH.

OmnpezneneHHbI HHTETpaj U ero cBOicTBa.

®opmyna Herotona-JleitOHuna.

['eomeTpryeckoe MpUIIOKEHUE ONPEAECIEHHOIO HHTErpaa.
Hecob6cTBeHHbIN nHTErpal.

0. OOGnacte onpeneneHust GyHKIUHN IBYX EPEMEHHBIX.

1. YacTHble NpON3BOIHBIE.

12. ®opmyna Teitnopa ans GyHKUKN ABYX HEpPEMEHHBIX.

13. HeoOxomuMmbIe M TOCTATOYHBIE YCIOBHS AKCTpeMyMa (GYHKIIUHU JIBYX TIEPEMEHHBIX.
14. HawuOonbliee 1 HauMeHblIee 3HaYeHNEe (PYHKINUHU IBYX IEPEMEHHBIX.
15. VYcnoBHbIH 3KCTpeMyM (PYHKIIUU JBYX HEPEMEHHBIX.

16. Beruucnenue JBOWHBIX HHTETPAJIOB B MPSIMOYTOJIbHBIX KOOPAUHATAX.
17. Bunbl 3a1a4 JIMHEHHOTO MPOrPaMMHPOBAHUS.

18. I'eomeTpuueckoe perieHue 3a/1a4 JMHEHHOTo IPOrpaMMHUPOBAHHMSL.
19. Cumrmuiekc-MeToa pemeHns 3aa4 B JIMHEHHOM ITPOrpaMMHPOBAaHUH.
20. Metoa uCKyCcCTBEHHOTO 6a3uca B IMHEHHOM MTPOrpaMMHPOBAHUH.
21. JIBoiicTBeHHas 3aj1a4a 3a7a9d JJHHCWHOTO MPOTPaAaMMHPOBAHUS.

RBOooo~NoOwNE



22. MoaupuupoBaHHBIA CUMILIEKC-METO/] B TMHEHHOM MIPOTPaMMUPOBAHUH.
23. TpancnopTHas 3amada. MeToJ ceBepo-3anagHoro yria.

24. TpancnoprtHas 3a1a4a. MeToJ MUHIMAJIBHOTO 3JIEMEHTA.

25. Metoa MOTeHIMAIOB peleHHs] TPAHCIOPTHOH 3a/1auH.

IlepedyeHp BOIPOCOB K SK3aMEHY

Mopyns 3
(OIIK-1.1.2, OIIK-1.2, OIIK-1.3)

1. Iuddepenunanbrple ypaBHEHUS € pa3esOLIMMUCS IEPEMEHHBIMU U OJHOPOAHBIE
muddepeHraibHbIe ypaBHEHHS.

2. JIunentnble nuddepeHanbHble YpaBHEHUS IEPBOro NOopsiiKa.

3. Jluneitnbie onHOpoIHBIE MU hepeHInaIbHBIE YPAaBHEHUS BBICIINX TOPSIKOB.
CrpykTypa 001Iero pemeHus.

4. Cucrems! nuddepeHInaIbHbIX YpaBHEHUH, OOIINE TOHSITHS.

5. Pemienue cucteM JIMHEHHBIX OJHOPOIHBIX JU(PepeHIINaTbHBIX YPABHEHUH C
MOCTOSTHHBIMU K03 punimenramu.

6. IIpeoGpa3oBanue Jlannaca u ero cBoiicTBa. Teopembl 101001 U CMELIECHUS B
OIEpaIlMOHHOM MCUYUCIIEHUH.

7. AuddepeHuunpoBaHre 1 UHTETPUPOBAHUE OPUTHHATIA U U300paKEHHUS.

8. Teopemsbl 3ana3pIBaHMs U CBEPTKU B ONEPALlMOHHOM HCUYHUCIECHUH.

9. Ilpunoxxenue oneparoHHOI0 UCUUCIIEHUS K peleHH0 TuddepeHnaTIbHbIX
YpPaBHEHUU.

10. IIpunoxeHue ornepamoOHHOr0 UCYUCIICHUS K PEIIEHUI0 cucTeM Iu(depeHInalbHbIX
YpPaBHEHUU.

11. OcHOBHBIC MOHATHS TEOPUU TpadoB.

12. Marpuirst rpados.

13. IIpocreiimue 3agaun Teopuu rpados (3a1aua o KpaTyaiiem nyTu).

14. IIpocreitmue 3apaun Teopun rpadoB (mocTpoeHue rpada HAMMEHbIIEH JTHHBI).
15. HaxoxxeHre MakCMMalIbHOI'O IIOTOKA B TPAHCIIOPTHOM CeTH.

16. TpancnopTHas 3aa4a 0 KpUTEPUIO CTOMMOCTH. [locTpoeHne UCX0IHOTO M1aHa
MIEPEBO30K.

17. Yucnossie psanbl. CXOIUMOCTh U CyMMa psfia.

18. Heo6xonuMoe ycioBusi CXOAMMOCTH psAa.

19. Ilpu3Haku cpaBHEHUS! CXOAUMOCTH PSJIOB.

20. IIpusznak Jlanambepa cXOJUMOCTH Ps/IOB.

21. UnTerpanbublil npu3Hak Koy cxoauMocTH psiioB.

22. 3HakornepeMeHHbIe U 3HaKouepenyommecs psabl. [lpusnak JleloHuna.

23. Crenennsie psiasl. Teopema Abens. Paguyc cxoaumoctu.

24. Panwl Teinopa u MaknopeHna.

25. Paznosxenue snemMeHTapHbIX GYHKIUN B psAbl MakiiopeHa (CUHYC, KO-CUHYC).
26. Pa3znoxeHue sneMeHTapHbIX QYyHKIMHA B psijibl MakiiopeHa (3KCIIOHEeHTa, JIorapupm).
27. KoMIuIeKCHBIE YHCIIa U JEUCTBUS HaJ HUMH.

28. KomrutekHble pyHKIMH, TIpeen U HenpepbIBHOCTh. [Ipon3BoaHas GyHKINU
KOMIUIEKCHOW MEPEMEHHOM.

29. Ycnosus Komn-Prumana.

30. MuTerpan ot PyHKITUN KOMIJIEKCHON TTEPEMEHHOM.

31. Papsr Telinopa.

32. Psagwl JlopaHa.

33. OcoOble TOUKH PEryIIpHBIX (QYHKIIHHA.

34. IlonsTHE O BBIYETAX U OCHOBHAs TEOpPEMA O BBIYETAX.

35. Boruucnenue BbIYETOB OTHOCUTEIBHO OCOOBIX TOUEK.

36. BerunciieHre HHTErpajioB ¢ MTOMOIIBIO TEOPUN BBIYETOB.



1.
2.

IlepeyeHb BOMPOCOB K DK3aMEHY

Mopyns 4
(OIIK-1.1.2, OIIK-1.2, OIIK-1.3)

CkanspHoe Npou3BeZieHHe U HopMa (PYHKIUIA.
OproronanbHble cucTeMbl (PyHKIHH. OpTOrOHATBHOCTD TPUTOHOMETPUIECKUX

byHKIHA.

BO~NOGOR~®W

0.
11.
12.
13.
14.
15.

Paznoxenne GyHKUMN B psAf 110 CUCTEME OPTOrOHABHBIX QyHKIMi. Psaast Dyproe.
Tpuronomerpudeckue psiabl Dypre.

[TpocTpaHCTBO 3NIEMEHTAPHBIX COOBITHIA. ANreOpa COOBITHH.

Kiaccuueckoe onpeneneHue BEpOSITHOCTH.

["'eomeTpuyeckue BEpOSTHOCTH.

VYcioBHas BEpOATHOCTb. TeopeMa yMHOKEHUS BEPOATHOCTEM.

CrnosxeHue BEpOsSTHOCTEN.

dopmyiia MOJHOU BEPOSITHOCTH.

®opmyna bereca.

Cxema bepnymu.

JuckperHble cirydaiiHbple BelIMunHbl. DyHKIMA paclpeneeHus U €€ CBOMCTBA.
MaremaTnueckoe 0XXKMIaHNuE U IUCIIEPCHUS] JUCKPETHBIX CIy4YaiHbIX BE-JIMUMH.
HenpepriBHble citydaiinbie BennuuHbl. OyHKINS pacnpeesieHus, INIOTHOCTh, UX

B3aMMOCBSI3b U CBOMCTBA.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

MaremaTrueckoe 0XKHUAAHUE U AUCTIEPCHS HETIPEPHIBHBIX CIIy4YallHbIX BEJIHYUH.
buHoMMHaIIBHOE pacpeieIeHue BEPOSITHOCTEH.

Pacnpenenenue Ilyaccona.

[Toka3zaTenbHOE pacnpeneaeHue.

PaBHOMEpHOE pacnpeeneHue.

160.HopmanbsHoe pacnpenenenue. [lanarka Diinepa.

MaremaTrueckoe 0KHIaHUEe U HOPMAJIbLHOTO paclpeesICHNUS.

Jucnepcust HOpMabHOTO paclpeieIeHUsI.

3akoH 6onpnx yncen. HepaBencTBo YeOrbleBa U MpaBUiIo TPEX CUTM.
Teopemsl bepayninu u YebbIena.

LlenTpanbHas npeaenbHas Teopema JIsmyHoBa.

Crny4aiiabie BekTOpbl. DyHKIIMS pacnpeeneHus.

MaremaTnueckoe 0XKH1AaHue JBYMEPHOTO CIy4ailHOro BEKTOpa.

Jucnepcus 1 cpeTHEeKBaApaTUUECKOE OTKJIOHEHUE 2-MEPHOT0 CIIy4aiiHOTO BEKTOpA.
3aBUCHMOCTh ¥ HE3aBUCUMOCTD CIIyYalHbIX BEJTUYMH.

MowmeHT u k03¢ dueHT Kkoppesanuu. He3aBUCUMOCTb M HEKOPPEJINPOBAHHOCTD.
CucreMbl MaccoBOro 00CITyKUBaHUS.

Cucrtema MaccoBOro 00CITy>)KHBaHUS C OTKa3aMH.

CucTemMbl MacCOBOTO OOCITY)KUBAHUS C OUEPEIIMU.

ITonsATHE CydaliHOrO IIporecca. THUIIbI CydYaiiHBIX MPOLIECCOB.
MaremaTtuueckas cTaTUCTHKA. [ eHepaibHasi COBOKYITHOCTh M BBIOOPKA.

BapuanuuoHHbIH psa.

37.
38.
39.
40.
41.
42.

['ucrorpamma, smnupuueckas QyHKLUS pacrpeaeaeHusl.

CraTucTHYecKHe OLIEHKU: HECMEIIEHHOCTh, 3(()EeKTUBHOCTh, COCTOSI-T€IbHOCTbD.
ToueuyHast OIleHKa MaTeMAaTUYECKOTO OXKUIAHUS.

ToueuyHas OLIEHKA JUCIIEPCUMU.

JloBepuTtenbHast BEPOATHOCTh U JJOBEPUTEIBHBIN UHTEPBAL.

[TonsATHS O KpUTEpUAX coriacus U 3HauuMocTH. OO11ast cxema NpoBepKU

CTaTUCTHYCCKHUX THUIIOTE3.

43.

[TpoBepka runotessl 0 Bujae pacnpenenenus (kpurepuii [lupcona).



3. Onucanue moka3areseil 1 KpUTEePHEeB OLCHUBAHHUS HWHIMKATOPOB JOCTHKCHHS
KOMIIeTeHI Ui, ONMCaHHe KA OLleHUBAHUS

[Tokazaress OIICHUBAHUS — ONTUCAHKE OLIEHUBAEMBIX OCHOBHBIX ITAPAMETPOB MPOLIeCca WK
pe3yJibTaTa IeATeIbHOCTH.

Kputepuii onieHMBaHHS — TpPH3HAK, HA OCHOBAaHUU KOTOPOTO IMPOBOJMUTCS OIEHKA II0
[I0Ka3aTelo.

[Ikana omeHWBaHUS — MOPSAIOK MpPeoOpa3oBaHUsS OIECHUBAEMBIX IMAPAMETPOB MpoIlecca
WM pe3yJibTaTa JIesATeIbHOCTH B OAJUIbI.

[Tokazaremnu, KpUTEPHH U TIKAJIA OIICHUBAHMS 33JaHHUI TEKYIIET0 KOHTPOJIS IPUBEICHBI B
tabymunax 3.1-3.8.

Tabnumad3.l
Monyis 1
(ounast hopma oOydeHHMS)
MarepuaJsl
Heo0XoaAuMBbIe IJIfl
Ne IMoka3arennb Kpurepun
OLIEHKH MHIMKATOpa HIkauaa
H/H OlICHUBaAHUA OICHUBaAHUA
OJOCTUKCHUSA OIICHUBAHUA
KOMIIETCHIIM U
Bce 3agaun penieHsl
OTyer no Jlatn p 20
IlonHoTa oTuUeTa IIPaBUIILHO
1 THIIOBOMY
Nol Hnoe 0
o
3aZlaHuIo Ne HToro MakcumaabHOE KOJIMYECTBO 0AJIIOB 20
Bce 3agaun penieHsl
OTyer no Jlatn p 20
IlonHoTa oTueTa NIPaBUIILHO
2 THIIOBOMY
No2 Hnoe 0
[\
3aZlaHuo e HToro MakcumaabHOE KOJIMYECTBO 0AjIIoOB 20
[IponopuroHalbHO
KonndecTBo mpaBUIBHO poriopi
KOJIMYECTBY MPABUIBHO
Pe3ynbTaThl PELIEHHBIX TECTOBBIX ot 0 1o 30
3 Nol SaaHII PCLICHHBIX TECTOBBIX
TectupoBaHus Ne i ——
Hroro MakcumanabHOE KOJIMYECTBO OaJIOB 30
UTOIro
MAaKCHMAaJIbLHOE 70
KOJINYECTBO 0AJIJIOB
Tao6numa3.2
Monyis 2
(ounast hopma oOydeHHSN)
MarepuaJsl
HEeo0X0AMMBIE 1JIsl
Ne IToxka3arenn Kpurepun
OLIEHKH MHIMKATOpa HIxkana
l'[/l'[ OlICHUBaAHUA OLCHUBaAHUA
JOCTUKCHUSA OlICHUBaAHUA
KOMIIETCHIIUA
Bce 3agaun pernieHsl
OTuyer no Jlai p 20
ITonHoTa oTueTa MPABHIHHO
1 THIIOBOMY
No3 Hnoe 0
[\
3a[IaHAIo Ne Hroro MakcumaiabHOE KOJIMYECTBO OaIOB 20
Bce 3agaun pernieHsl
OTuyer no Jlai p 20
ITonHoTa oTueTa MPABHIHHO
2 THIIOBOMY
Nod Hnoe 0
0.
3allaHuIo N2 Hroro MakcumaiabHOE KOJIMYECTBO OaIOB 20
KosnruecTBO NpaBUIbHO
Pesynbrathl [TponopIoHaIBEHO
3 PELIEHHBIX TECTOBBIX ot 0 1o 30
TecTupoBaHus Ne2 M KOJIMYIECTBY TIPABUIILHO
3aaHul




PCHICHHBIX TECTOBLIX

3aJaHuHN
HToro MakcumaabHOE KOJIMYECTBO 0aIIOB 30
HUTOI'O
MaKCHMAJIbHOE 70
KOJIHYECTBO 0a/1JI0B
Tabnuma3.3
Mopyns 3
(ounast popma oOyueHwHsI)
MarepuaJbl
HEOo0X0AMMBIe IJIsI
Ne Iloka3zarenn Kpurepun
OLIEHKH MHIMKATOpAa HIxanaa
n/n OlleHUBaHUSA OLlCHMBAHUSA
JOCTUKCHUSA OIICHUBaAHUA
KOMIIETCHIIUU
Bce 3agaun pemnieHsl
OrtueT 110 flati p 20
[TonHoTa OTUETA IIPaBUJIBHO
1 THIIOBOMY
NoS Hnoe 0
[\
3alIaHuIo Ne Hroro MakcumanabHOE KOJIMYECTBO OAJIIOB 20
Bce 3amauu peleHst
OTuer no /i b 20
ITonaHoTa oTYETA MPaBIIHHO
2 THIIOBOMY
Nob Hnoe 0
[\]
3alIaHuIo A2 Hroro MakcumanabHOE KOJIMYECTBO OAJIIOB 20
IIpomoprronajibHO
KosnruecTBO npaBUiIbHO poriopit
KOJIUYECTBY MPABUIBHO
Pe3ynbrathl PELIEHHBIX TECTOBBIX ot 0 1o 30
3 No3 SaaHII PCLICHHBIX TECTOBBIX
TectupoBaHus Ne i 3aIaHH
Hrtoro MakcuMaabLHOE KOJTHYECTBO OAslIOB 30
HUTOI'O
MaKCHMAJIbLHOE 70
KOJHYECTBO 02J1JI0OB
Taonuma3d
Monyns 4
(ounas popma oOyueHHsI)
MarepuaJbl
Heo0X0oaAnMBIe JIJIsI
Ne IToxka3arenn Kpurepun
OLIEHKU MHAMKATOpa HIkanaa
l'l/l'[ OlICHUBaAHUA OICHUBaAHUA
OJOCTUKCHUSA OIICHUBAHUA
KOMIIETCHIIM U
Bce 3agaun penieHsl
OTyer no Jlatn p 20
IlonHoTa OTUETA NIPaBUIILHO
1 THIIOBOMY
No7 Hnoe 0
[\
3a/TaHMIO0 N HToro MmakcumanabHOE KOJIMYECTBO 0AJIIOB 20
Bce 3agaun penieHsl
OTyer no Jlatn p 20
IlonHoTa OTUETA NIPaBUIILHO
2 THIIOBOMY
No8 Huoe 0
[\
3a/taHuo N HToro MakcumaabHOE KOJIMYECTBO 0ajIIOB 20
IIponopuronaibHO
KomnunuecTBo npaBunbHO porop
KOJ'II/I‘ICCTBy l'lpaBI/IJ'lBHO
PesynbTaTel PEIIEHHBIX TECTOBBIX or 0 1o 30
3 Nod saanuil PETIEHHBIX TECTOBBIX
0. v
TecTupoBaHus No b —
Hroro MakcumaiabHOE KOJIMYECTBO OaIOB 30
UTOIro
MAaKCHMAJbLHOE 70
KOJINYeCTBO 0aJ1710B




Tadonunma3b

Monyis 1

(3aouHast popMa 00yUEHUS)

MarepuaJsl
Heo0XoauMBbIe IJIs
Ne A o Ioka3zarennb Kpurepun
OLICHKHM MHIAUKATOPA HIxkana
n/n OlLleHHBaHUA OlLlCHHBaHUS
JMOCTHKEHHUS OllCHUBaHUSA
KOMIIETEHIIUH
He menee 10 3amau 50
HOJ’IHOTa oT4yeTa peHIeHbI HpaBI/IJ'II)HO
OTueT o Huoe 0
3amura oT4yera IIponopuroHanbHO
l KOHTpOHLHLIM pa6OTaM (TCCTI/I OBAHHUC 110 KOJIMYCCTBY IIPABUJIBHO
Nel, Ne2 P y1p ot 0 1o 20
3aJaHUAM KOHTpOHbeIX peIIIeHHI)IX TCCTOBBIX
pabot) 3aaHuH
HTOFO MaKCUMAJIbHOC KOJINYCCTBO 6ann03 70
HUTOI'O
MAaKCHMAJbHOE 70
KOJHYECTBO 02J1JI0OB
Taonuma3.6
Monyib 2
(3aouHas popma oOyueHUs)
MarepuaJbl
Heo0XoauMBbIe IJIs
Ne A o Iloka3zarennb Kpurepun
OLIEHKU MHAMKATOpa HIkauaa
n/n OLleHUBAaHUA OLlCHMBAHUSA
JMOCTHKeHHUS OlLICHUBAaHUSA
KOMIIETEeHIINH
He menee 10 3agau 50
HOJ’IHOTa oT4yeTa peHIeHbI HpaBI/IJ'II)HO
OtueT o Hxoe 0
3amura oTyeTa [IponopuroHanbsHO
1 KOHTpOHLHLIM pa6OTaM (TCCTI/I OBAHHUC 110 KOJIMYCCTBY IIPABUJIIBHO
Ne3, Ne4 P yip ot 0 10 20
3aJaHUAM KOHTpOJ'ILHLIX peH.IeHHbIX TECTOBBIX
pabot) 3aIaHAN
Hroro MakcuMaibpHOE KOJIMYECTBO OAJIIOB 70
UTOIro
MAaKCHMAJbLHOE 70
KOJIMYECTBO 0aJ1710B
Taonumna3.7
Monys 3
(3aouHast popma 00yUeHUS)
MarepuaJsl
He00X0auMBbIe IS
Ne A o IHoka3zarennb Kpurepun
OLIEHKH MHIMKATOpa HIxkana
n/n OLIeCHHBaHUA OlLlCHMBaHUS
JMOCTHKEeHHUS OlleHUBaHUSA
KOMIIETEHIIUH
He menee 10 3agau
1 Ortuer o [TosHOTA OTYETA a 50
pCIHGHBI HpaBI/IJ'H:HO




4, MeroagnuecKue

MaTepuabl,

HHAUKATOPOB JOCTUKCHUA KOMIIeTeHIIMii
Hpouenypa OLCHUBAHHUA UWHIAUKATOPOB JOCTHUIKCHUS KOMITIETEHITHUM MpeaACTaBJICHA B

Tabaunax 4.1-4.8.

KOHTPOJIEHBIM paboTam Muoe 0
Ne5, Ne6 3armura oT4eTa [IponopuroHanbsHO
(TecTupoBaHue 10 KOJIMYECTBY IIPaBUIBHO ot 0 10 20
3aIaHUAM KOHTp. paboT) pEIICHHBIX 3aTaHui
HToro MakcuMallbHOE KOJUIECTBO OAJIOB 70
HUTOIro
MaKCHMAaJILHOE 70
KOJIM4eCTBO 0aJ/I0B
Taonwuma 3.8
Mopyns 4
(3ao4Has opma 0OydeHus)
MarepuaJsl
Ne HE00X0AMMbIE 1151 Iloka3aTteib Kpurepun
OLICHKU HHAUKATOpa HIxkana
n/n OlleHUBaHUSA OLlCHMBAHUSA
OJOCTUKCHUSA OIlCHUBaAHUA
KOMIIETCHIIM U
He menee 10 3amau 50
ITonHoTa oTueTa PEIICHBI TIPABUIILHO
OrueT 1o Hroe 0
3amura oT4yera IIponopuroHanbsHO
1 KOHTPOILHBIM paboTaM (TecTupoBaHue 1O KOJIMYECTBY MPABHIHHO
No7, Ne8 ot 0 10 20
3aJJaHUsIM KOHTPOJIBHBIX PEIICHHBIX TECTOBBIX
pabot) 3aIaHui
Hrtoro MakcuManbHOE KOJIHYECTBO OAJIOB 70
HTOI'O
MaKCHMAJIbHOE 70
KOJMY€eCTBO 0aJJI0B
onpeaeJsilOIIde NPOULeAYPbl OLECHUBAHUS

®opMHUpPOBaHHE PEHTUHIOBOM OLCHKH 110 TUCUMUILIMHE

Taoaxuma 4.1

Monyis 1
(ounast hopma oOydeHHsN)
MarepuaJsbl, MaxkcumanbHoe
HEe00X0IUMBIe s KOJINY€eCTBO
IIpouenypa
Bun xonTpous OIIeHKHU UHANKATOpa 0aJ1710B B
OlleHMBAHMS
AOCTHKEHHS npouecce
KOMIETeHIINH OlleHBAHMA
1. Texymuit Omuyem no munogom
yit * v Komnuectso 6amos
KOHTPOJIb 3adanuro Nel
ompeenseTcs B COOTBETCTBUU
ycIieBaeMOCTHU Omuem no munogomy .
70 ¢ Tabmumeii 3.1
3adanuto No2
Jlonyck K 3K3aMeHy
Pesyrvmameul
> 50 6amnoB
mecmuposanus Nel
[lepeuenn — TOJYYEHB! TOJHBIE OTBETHI
2. [IpomexyTouHas
- BOIIPOCOB 30 Ha Bompocel — 25...30
aTTecTauus
K 9K3aMEHY 0aJuIoB;




Marepuajsl, MakcumanbHoe
Heo0XoauMBbIe U1 KOJIU4eCTBO
Bua xoutpoas OLICHKU MHAMKATOPA 0aJ710B B Tpouenypa
OlleHUBAHUS
AOCTHKEHHS npouecce
KOMINeEeTEeHIINHU OlleHHUBAHMUA
— TMOITyYeHBI JIOCTaTOYHO
MOJTHBIE OTBETHI Ha BOMIPOCHI
—20...24 banna;
— TMOITyYeHBI HETOJHBIE
OTBETHI Ha BOMPOCH WIH
yacte BompocoB — 11...19
0aJIIoB;
— HE TIOJy4eHBl OTBETH Ha
BOMPOCHI MJIM BOIPOCHI HE
packpbiTel — 0...10 Gamos.
UTOro 100

3. UtoroBsas
OLICHKA

«Otnmano» - 86-100 6ayioB

«Xopomo» - 75-85 GamnoB

«Y noBnerBopuTeabHO» - 60-74 Gannos
«HeynoBnerBopurensHO» - MeHee 59 6aymioB (BKIL.)

* OOyuarolgyecs HMEIOT BO3MOXHOCTb NPOMTH TECTOBBIE 3aJaHMs TEKYILEro KOHTPOJISA
YCIIEBAEMOCTH Y IIPOMEKYTOUHOM aTTeCTaluu B LIeHTpe TeCTUpOBaHNS YHUBEPCUTETA

Hpouez[ypa IMPOBCACHU OJOK3aMCHa OCYIICCTBIIICTCA B (bOpMC YCmMHO2O omeema Ha

B80NpoCyl bunema.

buner Ha »K3aMeH COAEpPKUT 2 Bompoca (M3 TMEpeyHs BOMPOCOB IPOMEKYTOUHON
arrectaiuu 1.2) ¥ 2 3a1a4uu (110 TeMaM U3 TIEPEUHsI BOMPOCOB IIPOMEKYTOUHOMN aTTeCTaIUH 11.2)

Taonuma 4.2

Bua xontposas

Mopyns 2
(ounast popma oOydeHUS)
MarepuaJnbl, MakcumanbHoe
Heo0XoAuMBbIe J1JIs1 KOJINYeCTBO
IIpouenypa
OLIEHKH MHAUKATOPA 0as10B B
OlleHMBAHUA
AOCTHKEHUS npoilecce
KOMIIeTEHIINHU OLlEHNBAHMS

1. Texkyuuit
KOHTPOJIB™
yCIIEBAEMOCTH

Omuem no munogomy
3a0anuio Ne3
Omuyem no munogomy

Konnuectro 6amnos
OIIpeaAcIa€TCAa B COOTBECTCTBUHA

70 ¢ Tabnunein 3.2
3a0anuio Ned
Pesvibmanmbl Jlomyck K dK3aMeHy
S ’ > 50 6aitoB

mecmuposarus No2

2. [IpomexyTounas
arrecranusa™

— IIOJIYYCHBI ITIOJIHBIE OTBCTbLI

Ha Bompocel — 25...30
0aJIIoB;
— TOJyYeHBI JIOCTATOYHO
MIOJTHBIE OTBETHI Ha BOIIPOCHI
[lepeuenn —20...24 6amna;
BOIIPOCOB 30 — TOJyYeHBI HETIOJIHBIC
K DK3aMeHY OTBETHl Ha BOIPOCH WU
yacte BompocoB — 11...19
0aJIoB;

— HE TIOJNydYeHbl OTBETHl Ha
BOINPOCHI MJIM BONIPOCHI HE
packpsiTel — 0...10 6aoB.




Marepuajsl, MakcumanbHoe
He00X0UMBbIE IS KOJINYECTBO
IMpouenypa
Buj xoHTpOJISI OLICHKH MHIUKATOPA 0aJyI0B B
OlleHMBAHMS
TOCTUKEHHS npoiecce
KOMIIETeHIINH OllecHUBaHMA
HUTOI'O 100
«Otauanoy - 86-100 Gaios
3. UroroBas «Xoporo» - 75-85 6amios
OLICHKA «Y noBieTBOpUTEIIbHOY - 60-74 GatoB
«HeynoBnerBopurensHO» - MeHee 59 6ayuIoB (BKIL.)

* OOyuarolgyecs HMMEIOT BO3MOXHOCTb MPOMTH TECTOBBIE 3aJaHMs TEKYILEro KOHTPOJISA
YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTanuu B LleHTpe TeCTUpOBaHNs YHUBEPCUTETA

[Iponienypa mpoBefeHHs SK3aMeHa OCYIIECTBIAeTCS B (opme ycmuoeo omeema Ha
sonpocwl burema.

buner Ha »K3aMeH COACPXKUT 2 Bompoca (M3 TEPeYHS BOMPOCOB MPOMEKYTOUHOM
arrectaiyu 1.2) ¥ 2 3a1auu (110 TeMaM U3 TIEPEUHsI BOMPOCOB IIPOMEKYTOUHON aTTeCTaIlMH 11.2)

Taonunga 4.3
Mopyns 3
(ounast popma 0OyueHUs)
MarepuaJnbl, MakcumMajbHoOe
Heo0X0AuMBbIe JI5 KOJIHYEeCTBO
B IIpouenypa
U KOHTPOJS OlleHKH HHIUKATOPA 02J1J10B B
OLICHMBAHMUS
JOCTHKeHHS npounecce
KOMIIeTeHIINH OLICHUBaHHSA
1. Texymmii Omuem no munosom
yi - v Konnuectso 6anios
KOHTPOJIb 3a0anuio NeS
OTIPEACIACTCS B COOTBETCTBUH
YCIIEBAEMOCTH Omyem no munogomy o
70 ¢ Tabmuuei 3.3
3a0anuio Neb
Pesvismanmer Jlomyck K 3auety
4 > 50 6aitoB

mecmuposanus No3

— IIOJIYYCHBI ITOJIHBIE OTBCTHI

Ha Bompockl — 25...30
0aJLoB;
— TOJy4eHBI JIOCTAaTOYHO
MIOJIHBIE OTBETHI Ha BOIIPOCHI
[lepeuenn —20...24 6amna;
2. IlpomexyTounas
aTTecTAIHT* BOIIPOCOB 30 — MOJIyYeHBI HEIIOJIHBIE
K 3a4eTy OTBETHl Ha BOIPOCH MU
yactp BompocoB — 11...19
0aJLoB;
— HE TOJNydYeHbl OTBETHl Ha
BOINPOCHI MJIM BONIPOCHI HE
packpbIThl — 0...10 Gamos.
HUTOr'O 100
3. UTorosas «3auteHo» - 60-100 G6amoB
OIleHKA «HE 3a4TeHO» - MeHee 59 6ayioB (BKII.)

* OOyuaronggecsi UMEIOT BO3MOXHOCTh MPOWTH TECTOBBIE 3a/laHUsl TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M IPOMEKYTOUHOM aTTecTauuu B LleHTpe TecTupoBaHMsl yHUBEPCUTETA

[Ipouienypa npoBeAeHUS 3a4€Ty OCYILIECTBISAETCS B (hOPME YCmHO20 omeema Ha 60Npochl
ounema.



bunet Ha 3a4et conepkut 2 Bompoca (U3 mepedHsi BOIPOCOB MTPOMEKYTOUHOHN aTTeCTaINH
n.2) u 2 3a1a4u (110 TeMaM U3 MEPEYHs BOIPOCOB MPOMEXYTOYHON aTTeCTallnu 11.2).

Taonuma 4.4
Moayns 4
(ounast popma oOyueHwHsI)
MarepuaJibl, MaxkcumaabHOe
He00X0AuMBIe s KOJINY€eCTBO
B IIpouenypa
U KOHTPOJs OlleHKH WHAUKATOpAa 0aJ10B B
OIlCHUBAHUS
AOCTHKEHHS npoiecce
KOMIIETeHIINH OIleHHUBAHHA
1. Texkyuuit Omuem no munogom
yHI* Y Konnyectso 6annos
KOHTPOJIb 3a0anuio Nel
ompeJenseTcs B COOTBETCTBUU
ycIieBaeMOCTH Omuem no munogomy o
70 ¢ Tabnumeii 3.4
3a0anuro No8
Homyck K 3K3aMeHy
Pesynomamur

>
mecmuposarus No4 = 50 bannos

— IIOJYYCHBI ITOJIHBIE OTBCTBLI

Ha Bompocel — 25...30
0aJIIoB;
— TOJyYeHBI JOCTaTOYHO
MIOJTHBIE OTBETHI Ha BOIIPOCHI
[lepeuens —20...24 6anna;
2. [IpomexyTouHas
aTTecTAIHT* BOIIPOCOB 30 — TOJy4eHBI HETIOJIHBIC
K DK3aMEHY OTBETHl Ha BOIPOCH WU
gacth BompocoB — 11...19
0aJIIoB;
— HE TONydYeHbl OTBETHl Ha
BOIIPOCHI WM BOIIPOCHI HE
packpbIThl — 0...10 Gamos.
HUTOI'O 100
«OtnynaOo» - 86-100 GayoB
3. UroroBas «Xopomo» - 75-85 bannos
OLIEHKA «Y MoBIIETBOPUTENBEHOY - 60-74 GammoB

«HeynoBneTBopuTensHO» - MeHee 59 6ayuioB (BKII.)
* OOyuaronyecss UMEIOT BO3MOXHOCTh MPOWTH TECTOBBIE 3aaHUs TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHOM arrectaiuu B LIeHTpe TecTupoBaHusl YHUBEpCUTETA

IIponenypa mnpoBefeHHs HK3aMeHa OCYILECTBIIAECTCS B (hOpMe ycmHO20 omeema Ha
gonpocwel bunema.

buner Ha »K3aMeH coAepKUT 2 Bompoca (W3 TEpedHs BOMPOCOB IPOMEKYTOUHON
arrectanuu 1.2) u 2 3a1a4u (110 TeMaM U3 TEePeYHs BOIPOCOB MPOMEKYTOUHON aTTECTAIMH I1.2)

Taonuma 4.5
Monyis 1

(3ao4Has popma 0OydeHus)



Marepuajsl, MakcumanbHoe
Heo0X0IuMBbIe /LISt KOJIN4eCTBO
IMpouenypa
Buj xoHTpOJISI OLICHKH MHIUKATOPA 0aJyI0B B
OLleHUBAHHUS
JAOCTHKEHHSI npouecce
KOMIeTeHIIMH OLleHHBAHMS
1. Texymuit KomnmaecTBo 6amios
KOHTPOJIB™* Omuem no OIPECISIETCS B COOTBETCTBUH
yCIIeBaeMOCTH KOHMPOJIbHBIM 70 ¢ Tabnuneit 3.5
pabomam Nel, Ne2 Jlomyck K 3K3aMeHy
> 50 GamnoB
— TIOJy4eHBI IIOJHBIE OTBETHI
Ha Bompochl — 25...30
0amoB;
— TIOJy4EHBI JOCTaTOYHO
TIOJTHBIE OTBETHI Ha BOTIPOCHI
[epeuenn —20...24 6anna;
2. [TpoMexyTouHas
- BOTIPOCOB 30 — TOJyYeHBI HETIOJTHBIC
aTTecTanus
K DK3aMeHY OTBETHl Ha BOMPOCH HIH
yacte BompocoB — 11...19
0asios;
— HE TOJy4YeHBl OTBETHl Ha
BOIPOCHI WJIM BOIIPOCHI HE
packpbiThl — 0...10 Gaos.
HUTOI'O 100
«Otnano» - 86-100 Gaios
3. UToromas «Xoporio» - 75-85 damios
OIleHKA «Y OBIIETBOPUTENILHOY - 60-74 OamioB
«HeynoBnerBopurensHO» - MeHee 59 6amioB (BKIL.)

* OOyuvarolggecsi UMEIT BO3MOXHOCTb IPOWTH TECTOBBIE 3a/aHusl TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH U IIPOMEKYTOYHOI aTTecTanuu B LIeHTpe TecTHpOBaHMs yHHUBEPCUTETA

IIponienypa mpoBefeHHs 3K3aMeHa OCYIUECTBiAeTCs B (opMme ycmnozo omeema Ha
sonpocwl bunema.

buner Ha »K3aMeH coJepKUT 2 Bompoca (M3 IMepeyHs BOMPOCOB MPOMENKYTOUHOU
arrectanyu 1.2) ¥ 2 3a1auu (110 TeMaM U3 TIEPSYHsI BOIPOCOB IIPOMEKYTOUHON aTTECTAIIHH 11.2)

Tabnuna 4.6
Monyns 2

(3aouHast popMa 00yUeHUS)

MarepuaJsbl, MaxkcumanbHoe
HEe00X0AUMBIe s KOJINY€eCTBO
IIpouenypa
Bua xontposas OLIEHKH MHAUKATOPA 0as10B B
OlleHMBAHMS
JAOCTHKEHHSI npouecce
KOMIIETEeHIINH OllEHHBAHMSI
1. Texymuit KonmuecTBo 6amios
KOHTPOJIB™* Omuem no ompeenseTcs B COOTBETCTBUU
ycIieBaeMOCTHU KOHMPOJbHBIM 70 ¢ Tabnuueii 3.6
pabomam Ne3, Ned Jlomyck K K3aMeHy
> 50 6amioB
[Mepeuenn — TIOJIy4deHBI TOJHbBIC OTBETHI
2. [IpomexyTouHas
- BOIIPOCOB 30 Ha Bompockl — 25...30
aTTecTanus
K 9K3aMEHY 0aJuIoB;




Marepuajsl, MakcumanbHoe
Heo0XoauMBbIe U1 KOJIU4eCTBO
Bua xoutpoas OLICHKU MHAMKATOPA 0aJ710B B Tpouenypa
OlleHUBAHUS
AOCTHKEHHS npouecce
KOMINeEeTEeHIINHU OlleHHUBAHMUA
— TMOITyYeHBI JIOCTaTOYHO
MOJTHBIE OTBETHI Ha BOMIPOCHI
—20...24 banna;
— TMOITyYeHBI HETOJHBIE
OTBETHI Ha BOMPOCH WIH
yacte BompocoB — 11...19
0aJIIoB;
— HE TIOJy4eHBl OTBETH Ha
BOMPOCHI MJIM BOIPOCHI HE
packpbiTel — 0...10 Gamos.
UTOro 100

3. UtoroBsas
OLICHKA

«Otnmano» - 86-100 6ayioB

«Xopomo» - 75-85 GamnoB

«Y noBnerBopuTeabHO» - 60-74 Gannos
«HeynoBnerBopurensHO» - MeHee 59 6aymioB (BKIL.)

* OOyyaromuecsi MMEIOT BO3MOXXHOCTb IPOHTH TECTOBbIE 3aJaHUsl TEKYIIEro KOHTPOJIs
YCIIEBAEMOCTH M IIPOMEKYTOUHOM aTTecTaluu B LIeHTpe TecTupOBaHUs yHUBEpCUTETA

Hpouez[ypa IMPOBCACHU OJOK3aMCHa OCYIICCTBIIICTCA B (bOpMC YCmMHO2O omeema Ha

B80NpoCyl bunema.

buner Ha »K3aMeH COAEPKUT 2 Bompoca (M3 TEpeyHs BOMPOCOB IPOMEKYTOUHON
arrectaiyu 1.2) ¥ 2 3a1a4uu (110 TeMaM U3 TIEPEUHsI BOMPOCOB IIPOMEKYTOUHON aTTECTAIIUH 11.2)

Taonuma 4.7

Mopyns 3
(3aouHas popma oOyueHUs)

MarepuaJsbl, MaxkcumanbHOe
Heo0XoauMbIe 115 KOJIN4eCTBO
IIpouenypa
Bua xontposas OLIEHKH MHAUKATOPA 0as10B B
OlleHMBAHMS
MOCTUKEHHS npouecce
KOMIETeHIINH OlIeHBAHMA
1. Texkyuuit Konnuectso 6auios
KOHTPOJIB™ Omuyem no OTIpEEIISAETCS] B COOTBETCTBHUH
YCIIEBAEMOCTHU KOHMPONbHHIM 70 ¢ Tabaunein 3.7
pabomam NoS, Ne6 Jomyck x 3auery
> 50 GamioB
— TOJY4YEHBI TIOJHBIE OTBETHI
Ha Bompocel — 25...30
0aJLoB;
— TOJy4eHBI JIOCTaTOYHO
MIOJTHBIE OTBETHI Ha BOIIPOCHI
[lepeuenn —20...24 6amna;
2. [IpomexyTouHas
- BOIIPOCOB 30 — TOJyYeHBI HETIOJIHBIC
aTTecTauus
K 3a4eTy OTBETHl Ha BOIPOCH MU
yacte BompocoB — 11...19
0aJIIoB;
— HE TIOJNydYeHbl OTBETHl Ha
BOIIPOCHI MJIM BONIPOCHI HE
packpbiThl — 0...10 GasuioB.




Marepuajsl, MakcumanbHoe
Heo0XoauMBbIe 1151 KOJINYeCTBO
IMpouenypa
Buj xoHTpOJISI OLICHKH MHIUKATOPA 0aJyI0B B
OLICHMBAHMS
AOCTHKEHHS npomecce
KOMIIETeHIIMH OLICHHBAHMA
HUTOro 100
3. UroroBasn «3auteHoy - 60-100 GamtoB
OIIEHKA «HE 3aUTeHO) - MeHee 59 6aynoB (BKI.)

* OOyuarougyecs HMMEIOT BO3MOXHOCTh NPOMTH TECTOBBIE 3aJaHMS TEKYILIEro KOHTPOJSA
yCIIEBaEMOCTH U IIPOMEKYTOUHOM aTTecTaluu B LIeHTpe TecTupoBaHus yHUBEpCUTETA

IIponetypa npoBeaeHUsl 3a4€Ty OCYILECTBIIAETCS B GOPME YCMHO20 Omeema Ha 60NpocCyl
ounema.

buner Ha 3a4er cogepkuT 2 Bonpoca (U3 epedHs BOIPOCOB IPOMEKYTOUHOM aTTecTaluu
n.2) ¥ 2 3a1auu (110 TeMaM U3 IepEeyHs BOIPOCOB MPOMEKYTOUHON aTTeCTaIHH 11.2).

Tabnuma 4.8
Mopyns 4

(3aouHas popma oOyueHus)

MarepuaJibl, MaxkcumanbHoOe
Heo0X0MMBbIe TSI KOJIM4eCTBO
IIpouenypa
Bun xonTpous OlIeHKHU UHANKATOpa 0a,1710B B
OLleHUBAHHUS
JAOCTHKEHUSI npouecce
KOMIIeTeHIIMH OLIeHHBAHMSI
1. Texymmit Komnuectso 6amos
KOHTPOJIBL™* Omuem no ompeJeNsieTcss B COOTBETCTBUU
yCIEBAEMOCTHU KOHMPOIbHbIM 70 ¢ Tabnuueii 3.8
pabomam Nel, No8 Jlomyck K 3K3aMeHy
> 50 bannoB
— TIOJy4eHBI IIOJHBIE OTBETHI
Ha Bompochl — 25...30
0aJIIoB;
— TIOJTy4€HBI JOCTaTOYHO
TIOJTHBIE OTBETHI Ha BOIIPOCHI
[Nepeuenn —20...24 6anna;
2. [IpomexyTouHas
- BOIIPOCOB 30 — TIOJTy4€HBI HETIOJHbIe
aTTecTalus
K DK3aMeHY OTBETHl Ha BOIPOCH WU
yacte BompocoB — 11...19
0aJIIoB;
— HE TOJy4eHbl OTBETHl Ha
BOIMPOCHI MJIM BOTIPOCHI HE
packpbIThl — 0...10 Gamos.
HUTOro 100
«OtnuyHo» - 86-100 GayioB
3. UToroBasn «Xoporoy - 75-85 6amioB
OlleHKA «Y noBieTBopuTeIbHOY - 60-74 Hannos
«HeynoBnerBopuTensHO» - MeHee 59 6ajuioB (BKIIL.)

* OOyuarongyecs HMEIOT BO3MOXHOCTb NPOMTH TECTOBBIE 3aJaHMsS TEKYILEro KOHTPOJISA
YCIIEBAEMOCTHU M ITPOMEKYTOUHOM aTTecTanuu B L{eHTpe TeCTUpOBaHNS YHUBEPCHUTETA

Hpoue)]ypa MMPOBEACHUA OJOK3aMCHa OCYIICCTBIISICTCA B (i)opMe YCmHO20 omeema Ha
680Nnpocsl ounema.



buner Ha »K3aMeH COJEpXKUT 2 Bompoca (M3 TEPeYHS BOMPOCOB MPOMEKYTOUHOM
aTTecTanuy 1.2) u 2 3a1a4uu (110 TeMaM U3 MEPEYHs BOIPOCOB IIPOMEKYTOUYHOM aTTeCTAIMHU 11.2)

5. OueHouHble cpeAcTBa JJsl JMATHOCTUYECKO PadoThl MO pe3yabTaTaM OCBOCHUS
JUCHHUILIHHBI

[IpoBepka oCTaTOYHBIX 3HAHUN OOYYAOIIMXCS MO IUCHUUILIUHE BEIETCS C MOMOILBIO
OIICHOYHBIX MAaTE€PHAJIOB TEKYIIET0 U MMPOMEKYTOYHOT'O KOHTPOJIS 110 MPOBEPKE 3HAHUM, YMEHUH,
HaBBIKOB M (WJIM) OIbITa JEATEIHOCTH, XapaKTePU3YIOIIMX WHAUKATOPHl JTOCTHKEHUS
KOMIIETEHIINH.

OneHounsble 3amanus Uit (GOPMHUPOBAHHS TUATHOCTUYECKOW pabOTHI MO pe3ylbTaTaM
OCBOCHHUS AUCITUIUTMHBI (MOIYIIS) MPUBEICHBI B TaOmIle 5. 1



Tabmuma 5.1

WHanKATOp T0CTHIKEHHS
o0uenpodeccuoHaAIBLHOIM
KOMITeTeHI[UH
3naer - 1; Ymeer- 2;
OnbIT JeATeJbLHOCTH - 3
(Bnageet/ mmeet
HABBIKH)

Conep:xkanue 3a1aHusi

BapI/IaHT])I OTBE€TA HAa BOIIPOCHI
TECTOBBIX 3a11aHm71

ITaJIOH OTBETa

Moayas 1

OIIK-1 Cnoco0eH NnpuMeHATh eCTeCTBEHHOHAYYHbIe H 00LeMHKeHEePHbIe 3HAHMS, METOAbl MATEMATUYECKOr0 AHAJIM3a U MOJAEJIHMPOBAHUS B
npodeccHoHANTbHOI 1eATeJTbHOCTH

OIIK-1.1.2 3naem
Memoobl
UCNONIb306AHUS
MaAmemamuyecko2o
ananuza u
MOOeNUpoBaHUs: npu
peuweHuu
UHDICEHEPHBIX 3a0aY 8
npogheccuoHanbHoll
oessmebHOCIU.

[IponemMoHCTpHpYiiTE 3HAHHE METOJIOB
WCIIOJIB30BaHUSI MATEMATHYECKOTO aHAIN3a U
MOJICTTUPOBAHUS IIPU PEILICHUU UHXKEHEPHBIX
3aJ1a4: ONpeIeIUTENb HE U3MEHUTCSI, €CIIU

1) nepecTaBUTH MeCTaMH
Jr00BIe TBE CTPOKH;
2)BBIUECTh U3 TIEPBOTO
cToJIOIIAa BTOPOU CTOJIOCIL;
3)yMHOKHTB MEpPBBIi
croyoerr Ha 2;
4)iprbGaBUTH KO BTOPOi
CTpOKE IEPBYIO CTPOKY,
YMHOXEHHYIO Ha 2.

[Ipu nepecTaHoBKe BYX CTPOK
OIIpEeEIUTENb MEHSET 3HaK.
[Ipu ymHOxeHuu cToI01a HA
YHCIIO ONPENIEIUTEID
YMHOXAETCsI Ha 3TO YHCIIO.

Otser:
2)BBIYECTD U3 NIEPBOTO CTOJIONA
BTOpOH cTonben

4)pubaBUTH KO BTOPOM CTPOKE

MIEPBYIO CTPOKY, YMHOKEHHYIO Ha
2.

IIponeMOHCTpUpPYHTE 3HAHUE METOIOB
MaTeMaTHYeCKOr0 MOJAEITUPOBAHMS IS
TUTAHUPOBAHMSI 0€30TXOHOTO MPOU3BOCTBA
BBIITOJIHSIETCS. MaTEMATUYECKask IOCTAaHOBKA
3aauu B OpME CUCTEMBI TMHEHHBIX
YPaBHEHUM.

®opmynsl Kpamepa mo3BossitoT HaX0IUTh
pelIeHne CUCTEMBI IMHENHBIX YPABHEHUH,
eciu

1) MaTpuIa A_
KBaJIpaTHas,

2) YHCIIO YPAaBHEHU
pPaBHO YHMCITY HEU3BECTHBIX;
3) YHCIIO YPaBHEHUI
OOJIBIIIE YKCIIa HEU3BECTHBIX;
4) matpuia A- KBaJ[paTHast
" €€ ONPENEIUTEND OTINYCH
OT HYJIS.

®opmynsl Kpamepa
HCTIONB3YIOTCA ISl PEIICHUS
CUCTEM C KBAaJpaTHON MaTpPHULIEH,
HMMEIOIEeH HEHYJIEBOM
OIPEIEIUTEND.

Orser:
4)matpuiia A kBajpaTHas U e€
OIIPEACIUTEND OTIINYEH OT HYJISL.




[IponeMoHcTpUpYiiTE 3HAHKUE METOIOB
WCIIOJIB30BAHUS MATEMAaTUUYECKOT0 aHAIN3a U
MOJIETUPOBAHUS IIPU PELLIEHUU UHKEHEPHBIX
3a/1a4: YKaXUTE aITOPUTM HAXOXKACHUS
00paTHOW MaTPHIIBI

1) cocTaBUThH COIO3HYIO
MaTpHILy;

2) BBIYUCIIUTH ONPEICIUTEINb
HCXOJIHOM MaTpHIbI det Au
yOeIuThC s, YTO OH HE PaBeH
HYJIIO;

3) pa3enuTh COI03HYIO
MaTpHILly Ha OIIPEIeTUTEh

det A.

4) HailTH anreOpanyecKue
JIOTIOJTHEHHS BCEX DIIEMEHTOB
UCXOJ/IHOM MaTPHIIBL;

OOparHas MaTpuIa gaeTcs
dhopmyoit
Al — 1 3
det A
rae A — COIO3Has MAaTPUIA
(TpaHCIIOHMpPOBaHHAs MAaTPULIA
anreOpanvecKux JOMOJTHCHHH ).

OtBerT:

2),4), 1), 3)

[IponemMoHCTpHpYiiTE 3HAHHE METOJIOB
WCIIOIB30BaHUSI MATEMATHUYECKOTO aHAIN3a U
MOJIETTUPOBAHUS TIPU PEIICHUN UHXKEHEPHBIX

3ama4: Touka A(Ol ,2) JICXKUT Ha IPIMOU
3x+2y+5=0 npu O , paBHOM

3) 3
D=5, 23,

3)-3,
3 2 :

IToncraBum KOOpAHMHAThI TOYKH B

YpPaBHEHHE:
3a0+2-2+5=

=0=> a=-3

Ortser: -3

[TIponeMoHcTpupyiiTe 3HAHUE METOHOB
HCIIOJIb30BAaHHUSI MaTEMAaTHUYECKOTIO aHajlu3a U
MOJICTTMPOBAHUS TIPU PEIIEHUHA HH)KEHEPHBIX
3aga4: Ecimn

1) BexTopHoe mpomsenerne a XD =0,

2) ckamsipHoe npomssexerne A -0 =0,
3) CMEIIIaHHOe MIPOU3BEICHNE

a-(bxc)=0,

TO YKa3aHHBIC BCKTOPbI

1) xomIuIaHapHbL; 2)
KOJIJTMHEAPHBI; 3) B3aUMHO
NePIEeHIUKYIISIPHBI

PaBencTBo 0 BekTOpHOTO
MPOU3BEJICHUS — KPUTEPHUI
KOJIMHEAPHOCTH BEKTOPOB.
PaBencTBo 0 ckansipHoro
MIPOU3BEICHUS — KpUTEPUI
MEePIEHIUKYISIPHOCTH BEKTOPOB.
PaBenctBo 0 cmenianHoro
MPOU3BENICHUS — KPUTEPHUI
KOMILUIAHAPHOCTH TPEX BEKTOPOB.

Orser:
1) -2)
2) -3)




3) 1)

Hcnons3ys MaTeMaTHYECKUI aHanus,
COCTaBbTE BEPHYIO (MCTHUHHYIO) JIOTHUYECKYIO

LIEIIOYKY A=B=Cm YTBEPKJICHUM:

1) GbyHKIUSA f (X)

HETpephIBHA B Touke X,

2) byHKuus f(X) uMeeT

KOHEYHBIH Ipejient B Touke X

3) pynkuums f (X)

muddepeHrpyeMa B TOUKe

Ecmu ¢pynkuums
muddepeHnupyema, To OHa
HeMpepbIBHA, & HETPEPhIBHAS
(dbyHKIHS (10 OTIPEICTICHUTO)
MMEeT KOHCUHBIH Mpe/ie B TOUKE.

Orser:

3)=>1) =>2)

Xy -
OIIK-1.2 Ymeem [TpopeMoHCTpHUpYITE YMEHHE pelIaTh 1) 180; B (3 x )2 S x(p) = 120 —
peuiams uHdceHepHvle | THXEHEPHYIO 3a/1auy B podeccnoHanbHoi 2) 360; p= 40 X\p) =
3a0avu 8 JEATEIIbHOCTH C UCITOJIb30BaHUEM METO/I0B 3)9; 4\/5 = x(p) > 120 npup - 0
npogheccuonanvHoll MaTeMaTHYeCKOro aHaau3a npu opranusauuu | 4) 120.
dessmenbHOCmuU ¢ IIPOLIECCOB NMEPEBO3KU U MOJIEITUPOBAHUH Ortgert: 4)
UCNONIb308AHUEM JIBYDKEHUS 1O€3/10B: KpHBasl CIpoca Ha
Memooos yCITyTH Takcu B ropoe N 3amaHa

eCmecmeeHHbIX HAYK
(Guzuku, xumuu,
INEKMPOMEXHUKL),
Mamemamuyecko2o
aHanuza u
MOOenuposaHus

1\ 2
dbopmymoit p = (3 - E) . Kak moBeneTt cebs

CIIPOC Ha YCIIYTH TaKCH, €CIIU LIEHa YCIIYTH
OyZeT CTpEeMUTHCS K HYII0?

[IponemoHcTpHpyiiTe yMEHHE peliaTh
MH)XEHEPHYIO 3a/1a4y B MPo(hecCHOHaIbHOM
NeSITeNIbHOCTH C UCIIOJIb30BaHUEM METOOB
MaTEeMaTHYeCKOro aHAJIN3a IPU OpTraHU3aIH
MIPOLIECCOB MEPEBO3KU U MOJIEITMPOBAHUH
JBUKEHMS TI0€3/10B: YKAKUTE BEPHBIE
COOTHOIIEHUS MKy BEKTOpaMH

1) C_l) )51 B KOJUIMHCAPHBbI
2alb

3ybLlc

4Adwuc
KOJUIMHCAPHBI

1) - HeT, T.K. KOOPIMHATHI
BEKTOPOB HE TPOIOPIIHO-
-HaJIbHBI,

a.5=21+c4y2+3)_
+(=3)-0=0

2) - na, T.K.

na, T.K.
b-C=—4+4+
+0=0




a=2i-j-3k,
5:T+21
E:—4T+2]+6R

4) - na, T.K. KOOPHHATHI
BEKTOPOB HE MPOMOPIUO-

-HAJIbHBI.
-4_2_6
2 -1 -3

Ortsger: 2), 3), 4)

[TpoeMOHCTPUPYHTE YMEHHE pelIaTh 1) 1160; Iycts  C(q) = 15009 — 2¢* +
WH)KEHEPHYIO 3a/1a4y B MPO(hecCHOHAIBHOM 2) 132000; 0,002¢3. Torna KONONHUTEIBHBIE
NESITENILHOCTH C UCITOJIBL30BAHUEM METOJIOB 3) 13200; U3JICPIKKH, CBSI3aHHbBIE c
MaTeMaTHYECKOro aHaiu3a npu opranusanuu | 4) 116000. yBEJIMYEHUEM BBIMYCKa OT ( JO
MIPOIIECCOB MEPEBO3KH U MOJCITUPOBAHUU qt+1, cocraBar AC=C(q+ 1) —
JBYOKCHMS 110e310B. M3nepxku C(q), uTo MpUOINKEHHO PaBHO
TPAHCIOPTHOTO MPEANPHUATHUS 33TA0TCS C’(q) = 1500 — 4q + 0,006q> =
dopmynoit C(q) = 1500q — 2g? + 0,002¢3. 1160

Haiitu npenensubie u3aepxku mpu q=100. Otger: 1)

HpOHeMOHCTpprﬁTe YMCHHC peuaTtb 1) 49; VY nennHbIE 3aTpaThl
WH)XCHEPHYIO 33a7ady B TPOQPECCHOHATHHON :2,)) ;‘Zgg’ COCTABIIAIOT:

JEATENILHOCTH C HCIOJIB30BaHUEM METOJI0B 4; 920, ’ f(x) = K__.» +98x + 200

MAaTe€MaTHYECKOr0 aHAJIW3a IIPU OpraHU3aALNH
IIPOLIECCOB  NEPEBO3KM M MOJECIMPOBAHUH
JIBIDKEHUsS  1oe310B. LleMeHTHBI  3aBOA
npou3BoAUT X TOHH LeMeHTa B JeHb. [lo
JIOTOBOPY OH JOJDKEH €KEJHEBHO IOCTABIIATH
ctpoutensHOil ¢upme He MeHee 20 TOHH
neMeHrta. IIpoM3BOACTBEHHBIE  MOIIHOCTH
3aBOJIa TAaKOBBI, 4YTO BBIIYCK HE MOXKET
npeBbIaTh 90 TOHH B JIEHb.

X
Hamra 3agava cBOAMTCS K OTBICKAHUIO
HaHOOJIBIIIET0 ¥ HAUMEHBIIIETO 3HAUCHH I
GbyHKIMN Ha
npomexytke [20,90]. Kpuruueckas Touka
fx)=0=-2x+98=0=>x=49

€ [20,90]
Otger: 1)




Onpenenutsb npu KaKoM 00BEMe
HPOU3BOJICTBA yZAeIbHBIC 3aTparsl

MIPOM3BOJICTBA OYIyT HAMOOJIBIITUMU.

[IponemoncTpupyiite yYMEHHE pewarb 1) 23; TIpe e bHEE H3IEPIKE - 370 emd H
HHKEHEPHYIO 3ajady B IpodecCHOoHaIbHOM | 2) 5; SHveHIe MPOM3BOTHOI (yHKIILH B
JCATEIBHOCTH C HCIIOJNB30BAHMEM METOI0B | 3) 2,5;
MaTeMaTHYeCKOTo aHaiu3a npu opranusauuu | 4) 2,17. TOHKE.
IIPOIIECCOB MEPEBO3KUM MU MOACIUPOBAHHUU K'(x)=2+ _1
IBWXKeHUs  moe3noB.  Ilycte  yHKums , 2vx-1
TPAHCIOPTHBIX 3aTpaT MpPHU TPOU3BOJICTBE K'(2)=25
anaTUTOBOIO KOHLEHTpaTa uMeeT BuI: K(x)= Orser: 3)
2X+vX -1 Onpenenuts  NpenenbHbIE
U3JICPKKHA TP TPAHCIIOPTUPOBKH TOTOBOM
NPOIYKIIMH NP YBEINYEHUH 00BEMA BBIITyCKa
Ha 2 eIMHHUIIBI.
OIIK-1.3 Braoeem IIponeMoHCTpUpPYHTE BllaJilcHUE HABBIKAMU 1)1 Pasnoxxum onpenenurens no 3-ei
Memoodamu orneparuii Haj MaTpuiiamu. OnpenenuTs npu | 2) 2 CTpOKE
Mamemamu4ecko20 -1 1 2 3)3 112 12
ananusa u 4) 4 e e 4‘+
MOOeUPOBANUSL 6 KakoM o onpefenutens|—2 & 4| pasen vy
obvenme, 3 0 1 o om0
00CcmamouHoM s CorzoAbrsa 0= as2
Dpeusenus HYITIO. _ Ortser: 2)
UHOICeHEPHBIX 3a0aY 6 IIponeMoHCcTpUpYITE BlIaIeHUE HABBIKAMU 1) 2; R'(p) = 120 — 60 \/5 =0=p=
npogeccuonanbHoii METOJaMH MaTeMaTHUECKOTO aHAIIN3a: :23) £61, 4 R"(4) = 60 lacos
DesmenbHOCHIL Kpunas cripoca Ha yciyru Takcu B ropoje N 4; 1, R YMZ&

40
[IEHY, MAKCUMHU3HPYIOIIYI0 COBOKYITHBIN

JI0XO0J] TAKCUCTOB, €CJIU JOXOJI TAKCHCTA
onpenensiercst Kak R(p) = x(p) - p.

£\2
3asiaHa GopMyIoi: p = (3 - —) . Haiitn

Ortser:2)




[IponemoHcTpHpyiiTE BaJicHHE HaBbIKAMU
METOJIaMU MaTeMAaTUYECKOI0 aHAIn3a:
YKaXXHUTE MPOU3BOIHYIO (DYHKIIUU

y =X-+/x* +1 Brouke X, =0 pasua

1)0;
2) 1;
3) 2;
4) -1

) -

I

X

>

=

[N
+

X

—

X- x2+1) =
=x?+1+

+X-

+

[N

~(x2 +1), =

N

20X +1
X-2X
2Vx?+1
X2
Vx2+1

=y (0)=1+0=1

=X +1+

]

=VxX2+1+

=

Otsert: 1

HpOI[eMOHCTpHPYﬁTe BJI1aACHHUC HaBbIKaMHU
METOJaMU MaTEMaTHYCCKOI'O aHajm3a:
HOpMaJ'IBHBIM BCKTOPOM IMIIOCKOCTH

4x — 3y + 22 —1=0 ssusercs BEKTOP

1) (4,-3,2,-1) 2
(4,-3,2)

3) (4,3,2)

4 (2,-3,4)

KOOpI[I/IHaTLI HOPpMAJIbHOI'O

BekTopa — Kodhdurmentsr A, B u
C o0miero ypaBHEHHsI MIIOCKOCTH

Ax+By+Cz+D=0
Orser:

(4-3,2)

I/ICHOJIB3y5I 3HaHHUEC MCTOJJa MaTEMAaTHYCCKOT'O
daHaJIn3a, ONIPCACINTC, KaKUC q)YHKI_II/II/I
SABJIAOTCA YCTHBIMU

1) f(X)=(01-x)?; 2
f(x)=2"+2"; 3)

F(x) =Ini=X. g
1+ X
f (x) =sin x*

@yHKIMA YETHA, €CIIH

f(=x) = f(x)

Orser:
2) f(x)=2"+2~
4) f (x) =sin x?

Mopayab 2

OIIK-1 Cnioco0eH NPpUMEHATh eCTECTBEHHOHAYYHbIC H 00IeHH KeHePHbIe 3HAHUSI, METO/Abl MATEMATHYECKOI0 AHAJIN32 H MO/CJIMPOBAHNS B
Npo¢ecCHOHAIBHOI JeATeTbHOCTH

OIIK-1.1.2 3uaem
MemoObl UCTOIb308AHUS
MaAmemMamuiecko2o
aHanu3a u MoOeIuposanus
npu pewienuu

[IponeMoHcTpUpyiiTE 3HAHKWE METOJIOB
HCIIOJIb30BAHKS MaTEMAaTHYECKOT0 aHaIn3a U
MOJICTTUPOBAHMS TIPU PEIIEHUN NHKEHEPHBIX

sapau: Iyers | f(X)dx=F(x)+C.

1) (] foodx) = 00 %
# F(X)




UHDICEHEPHDBIX 3A0aY 6
npogheccuonanvhol
oesmenbHOCm.

[IponeMoHcTpUpyiiTE 3HAHKWE METOJIOB
KCIIOIb30BAHUS MATEMaTUYECKOTO aHAIN3a U
MOJIETTUPOBAHUS IIPU PEILICHUU UHXKEHEPHBIX
3a/1a4: YKaxKHUTe, KaKue U3 MPUBEJICHHbBIX
HUKE COOTHOIICHUN CIIPABEIUBBI:

1)([ £ (x)dx)' = F (),

2) F(X)- nepsooGpasuas dyuxum T (X)),

2) BepHo, T.K. HEoNpeAeIeHHBIN
WHTETPaT — MHOXKECTBO
HepBOO6p33HBIX byHKINH;

3)( F(x)) —f(x)¢4) Bepro,
= f (ax);

e [ 1000) = 100

1 :
3)| f(ax)dx==F(x)+C, Orper:
)| (@)dx=—F () o
A)(] £ () = f(x).
Wcnonb3ys 3HaHKE METOJ]a MATEMAaTUYECKOTO (Vax+1) :ﬁmmzxw -
aHaJIN3a, yCTAHOBUTE COOTBETCTBHE MEXKIY _1
S Jax+1’
GbyHKIUIMU f (X) U UX NepBOOOpa3HBIMU [lwzm)) ey
F(X) l :22 1 2(2x+1)
Oynkuus T (X): - 2(2x+1)j (2”1)’]]’:
1) f(x)e—t e gy
(2x +1)?
1 Ortser:
2) f(X)= 1)-3)
V2x +1 2)-1)
1 3)-2)
3) f(x)=
2x+1

Iepeoo6pasnas F(X):
1) F(x) =/2x+1

2) F(x) = %In(Zx +1)




1

A F(X)=—————
2(2x+1)
Wcnonb3ys 3HaHue MeToa MaTemarudeckoro | 1) 1,5; i @— x)dx =
2 2) 4,5; 1
aHanu3a, BBIYMCIIUTE J-(Z — X)dX 3) 2,5; - (ZX_XZJ 2 =
1 4) 0,5. 2 ),

=(4-2)-(2-05)=05
Ortger: 4)

[IponeMoHcTpUpyiTE 3HAHUE METOIOB 1) Oa IIpaBuiibHBIE TOBTOPHBIE

MCIOJIb30BAaHUS MATEMATHYECKOTO aHau3a u | 2) Hert WHTErpaJIbl

MOJICTTUPOBAHUS TIPU PEILICHUU UHXKEHEPHBIX Lol

sana4: JIBoiiHO# MHTErpan [ay[ f(x, y)dx
oy

[] £ (¢ y)dxdy; D:y=xy=0,x=1 Otser: 2)

D

CBOJMTCS K IOBTOPHOMY MHTETpaTy

1y

Jdy[ f(x y)ax?

0 0

Hcnonp3ys 3nanue MeToga Matemarudeckoro | 1)100; j06 F(O)dt = _§t3 + 5tz| (g) =108

aHAaJIN3a, BEIYUCIIUTE f06(—t2 + 10t)dt 2) 24,

3) 54; Ortsert: 4)
4) 108.

OIIK-1.2 Ymeem pewiams
UHOICEHepHble 3a0ayu 8
npogeccuoHanbHou
OdestmenbHOCmU ¢
UCNOIb308AHUEM MEMOO08
ecmecmeeHHbIX HaAYK
(usuxu, xumuu,
NEKMPOMEXHUKU),
Mamemamuyeckoeo
aHAU3A U MOOETUPOBAHUS

[TponeMoHCTpHUpYITE YMEHHE PEIIaTh
WHXEHEPHYIO 33/1a4y B MPOQeCCHOHATBHON
IEeSITEILHOCTH C UCIIOJIB30BAHUEM METOIOB
MaTEeMaTHYECKOT0 aHallu3a MPH OpraHu3aluu
MTPOIIECCOB IMEPEBO3KH U MOJICITHPOBAHUHT
IBIKEHHUS OE3I0B:

W3 tpex xonoaunbHUKOB A;, 1=1..3,
BMEIIAIOIINX MOPOKEHHYIO PhIOY B
KOJIMYECTBAX @; T, HEOOXOIMMO TOCIICTHIOI0

1) 3akpbITOro THIA
2)  OTKpBITOTO THIIA
3) BeipoxaeHHas

4) HeBbIpoxaeHHas

3 _ — V'3
i=1a; =50 = Xi_1 b;.

CrenoBareibHO, 3a1a4a

3aKpPBITOTO TUTIA.

Otser: 1)




JIOCTaBUTH B TpH MarasuHa B;, j=1..3 B
KoinudectBax b; T. CTOMMOCTH MepeBO3KH 1T
PBIOBI U3 XOJIOAUIIbHUKA A; B Marasux

Bj 3a[]aHbl B BUJIC MATPUIIBI C;j, TJI€ A=

(15 25 10),

2 5 7
B=(2 20 18),C=<8 12 2
1 3 8

[TponemMoHCTpUpPYHTE YMEHHE pemaTh 1) 25; BexkTop rpaauenTa onpeaensercs
MHKEHEPHYIO 33/1a4y B POPECCUOHAIBHOM 2) 17; KaK (ﬂ’ a_L) = (25,17) >
JIEATEIILHOCTH C UCIIOJIB30BAHUEM METOIOB 3) -25; ox " dy

MaTeMaTHYeCcKOro aHaIn3a Npyu opraumsamuu | 4) -17. abuucca paBHa 25

MIPOLIECCOB MEPEBO3KU U MOACTHPOBAHUN Otget: 1).

JIBMDKCHUS TIOC3]10B:

LleneBas ¢pyHKIUS 3a1a9U JTMHEHHOTO

nporpamMmupoBanus umeeT Bua L(x) =

25x; + 17x,. Beaure abcuuccy rpajiieHTa

JTAHHOW MPSIMOIA.

[TpopeMoHCTpHUpYITE YMEHHE peliaTh 1) 600; OmnopHslii m1an HaxoauM kak 90 -
MH)KEHEPHYIO 3a/1a4y B MPpo(hecCHOHaIbHOM 2) 1810; 2+50-4+300-1+50-5+
JEATEIILHOCTH C UCITOJIB30BAHUEM METOIOB 3) 21600; 110-8 = 1810
MaTeMaTHYeCKOTro aHajKu3a MpH opranu3anuu | 4) 36.

IIPOLIECCOB IIEPEBO3KH U MOJENUPOBAHUHI
JBHKEHUS I10€3/10B:

Uemy paBHa CTOUMOCTB IEPEBO3KH I'Py3a,
€CJIM OIOPHBIN IIJIaH PABEH

90 O 0
50 300 50 |,apacxoapl O MEPEBO3KE
0 0 110

2 5 2
4 1 5).
3 6 8

Ortgert: 2)

IIponeMoHCTpUpYiiTE YMEHHE pelIaTh
MH)KEHEPHYIO 3aJ1a4y B IPo(hecCHOHAIbHOM

ITo onpenenenuro.
Otser: 1) —C)




JEsITeIbHOCTH € MCII0JIb30BAaHUEM METO/I0B
MaTEeMaTHYECKOT0 aHAJIN3a IPU OpPTaHU3ALNH
IIPOLIECCOB MEPEBO3KH U MOJEITUPOBAHUH
JIBMKEHUS TTOE3/0B:

ComnocTaBbTe TEPMHUHBI U UX ONPEEIECHUS:
1) LleneBast pyHKIUS ¥ OTpaHUYCHUS
JOJKHBI IPEJICTABIATh CO00M CyMMy
BKJIQJIOB OT Pa3IMYHBIX IIEPEMEHHBIX

2) COBOKYIHOCTb YHCEJI, YIOBJIECTBOPSIOIINX
OTpaHUYCHUSM 3a/1a41 JIMHEHHOTO
IPOrpaMMUPOBAHUS

3) [Inan, mpu KOTOPOM 1ieTieBast ) yHKIUS
IPUHUMAET CBOE MaKCUMaJIbHOE
(MMHMMAaJIbHOE) 3HaYCHHE.

a) HdomyctuMoe penieHue

b) OnTumansHOE penieHne

€) AmnuruBHOCTB 3amauu JITT

2) —a)
3)-b)

[IponemoHCTpUpPyYHTE YMEHUE pPelIaTh
WHXEHEPHYIO 3371a4y B MPOQPeCCHOHATBHON
NESTETLHOCTH C UCTIOJb30BAHHEM METOJIOB
MaTeMaTUYeCKOro aHalln3a NpHU OpraHu3aluu
MPOLECCOB MEPEBO3KU U MOJAETUPOBAHUH
JBUKEHUS TT0€3/10B:

CormocTaBbTe Ha3BaHWE BUJA TPAHCTIOPTHOM
3a7a44 U €€ KIIF0YEBOM ITPU3HAK

VKakuTe COOTBETCTBHE IS BCEX 2
BApUAHTOB OTBETA!

1) 3akpbITas TpaHCHOPTHAS 337a4a

2) OTKpBITast TPAHCIIOPTHAS 3a7a9a

3) BeipoxkieHHast TpaHCIIOpTHAs 3aa4a

4) HeBbIposk/IeHHAs! TPAHCIIOPTHAS 3a7a4a

a) Cymma  3amacoB  Ipy3a  paBHa
CYMMapHO# MOTPEOHOCTH B HEM

ITo onpenenenuro.
1)-a)

2)—b)

3) -

4) -




b) CymMma 3amacoB rpysa He
CyMMapHOU MOTPEOHOCTH B HEM

paBHa

OIIK-1.3 Bnaoeem
Memooamu
MAMeMamuiecko20
AHAU3A U MOOCTUPOBAHUS
6 obveme, 00CmMamo4HoOM
0151 peUeHUsl UHIICEHEPHBIX
3a0a4 6
npogheccuonanbrol
oesmenbHocmu

[TponeMoHCTpUpYITE BllaJICHUE HABBIKAMH 1) HakJIOHHYIO acUMITOTY; | ['padmk MMeeT BEpTUKAIBHYIO
paboTsl ¢ rpadukoM GyHKIUU. ['paduk 2) BEPTUKAJIbHYIO ACUMIITOTY, T.K.
ACHUMITOTY; lim y(x) =o0.
_ 1 . X——2
byHKIHN y = —+ 1 umeer 3) He UMECT aCUMIITOT;
2 I'padmk uMeeT rOpU30HTATHHYIO
X+ 4) TrOpH30HTAIIbHYIO
ACHMIITOTY, T.K.
ACHUMIITOTY. )
limy(x)=1.
X—>00
Orser:
2) BEpPTUKAJIbHYIO aCUMIITOTY
3) TOPU30HTAIBLHYIO ACUMIITOTY
[TponemMoHCTpHpYIiTE BIaJCHHE HAaBBIKAMU 1) (_ E,i); JI1s1 HAXOKIEHHS CTAIMOHAPHBIX TOUEK
3°3
paboThl ¢ QYHKIUAMH OT HECKOJIBKUX oy (_5 _4 HE06X0 MO, YTOBEI MepBLIe
o ) (— 3’ ;), HPOHU3BOHBIC PABHSUIUCH HYIIIO:
nepeMeHHbIX. HaliTh cTanimoHapHbIe TOUKH . 3 2x+y+2=0
yrkmun z = x% + xy + y* + 2x — y. 3) (5'5)’ {x+2y—1=0
( 4

Orcrona, oret:1)

[IpoieMOHCTPUPYIITE BiIajIcHHE HABBIKAMH
METO/IaMH MaTeMaTHYECKOTO aHaIn3a:
SIensercs ma pynkuus F(x) = x* — 3x2 + 1
nepBoobOpasHoi pynkmun f(x) = 4x? — 6x

1) na, sBiseTcs

2) HeT, He SIBISIETCS

3) wuHorma

4) 3aTpyIHSIOCH
OTBETHTH

3
[ fx)dx = 4%— 3x%+ C = He
SABJISICTCS
Otger: 1)

[IpoaemMoHcTpHpYiiTE BIaJeHHE HABBIKAMU
METOJIaMH MaTeMaTHYeCKOTro aHainn3a: Haiitu
BCe NepBooOpasHble PYHKIUU

f(x)=sin(3x + 8)

1) —3cos(3x + 8)
2) —%cos(Sx + 8)
3) écos(Sx + 8)

WuTterpan Gepercst MeToJ0M
3ameHbl epemennoii [ f(x)dx =

—§c05(3x +8) + C = mpu C=0

4) L cosx
3 Otsert: 2)
[IponemoHcTpupyiiTE BllaJieHNE HaBBIKAMH 1) 5x*—2x [ fGdx = x®  x3 L C>
METOJIaMU MaTeMaTUYECKOTO aHallnu3a: 2) x%—x3 6 3
Haiigute Bce nepBooOpa3Hble PyHKINU 3) X_% .5 e npu C=2 BepHo 3)
5 2 ) 6 3 ° 4)
fx) =x>—x X6 23 BCPHO

Otser: 3) u 4)




Moayasb 3

OIIK-1 Cnocoben NPUMEHATDH €CTECTBCHHOHAYYHBIC U 06HIeI/IH)KeHeprIe 3HAHUA, METOAbI MATCMATUYCCKOI'0O aHA/IU3a U MOJACTHPOBAHUA B

npodeccuoHANIbHOI 1eSITeTbHOCTH

OIIK-1.1.2 3naem Hcnonb3ys 3HaHWE METOIa MATEMAaTHYECKOTO 1) 1 . 1 1
MEmOObl UCHOTLIOSAHUA aHaJM3a COCTAaBbTE MOCIIE0BATEIILHOCTh L= 1-i| i
MAMENAMUHETKoc0 KOMIUIEKCHBIX YHCEI B MOPSJIKE BO3PACTAHUS L=
AHANU3A U MOOETUPOBAHUS o pAA p 27 = i3_ B 1 1
DU DelenuL UX MOJyJICH. YZ=17; =75 ==
pu p \? P +(-1) 2
unoIcenepnbix 3a0ay 6 3) 2= (_1+ |)
npogheccuonanvroi ‘is‘ ‘i‘s =1
OessmenbHOCHU. )
(~1+i)] =[-1+i =
- (,/(—1)2 +12)Z =2
Ortser: 1), 2), 3)
[IponeMoHCTpUpPYHTE 3HAHUE METOIOB 4 4 Pasnoxenune cunyca
UCIIOJIb30BAHMU MATEMATHYIECKOIO aHalnu3au | 1) ——; 2) —; Sinx  x * N x®
MOJCIUPOBAHMS IPU PCIICHUN NHXKXCHCPHBIX 3 15 S
3a7a4: YKOKUTE NOCIEN0BATENBHO IIEPBbIE 3) 2 Torma
TPH HEHYJIEBbIE UNCIIOBbIE KO3 PUIMieHTa B sin 2x = 2xf§3L:+ 325:5 .

pasnoxeHus: GyHKIUU f (X) =SiNn2X B pan
MaknopeHna:

P LS I
3 15

Orser:

3), 1), 2)

IIponemMoHCTpUpyHTE 3HAHUE METOIOB
HCIOJIb30BAaHUsl MaTEMaTUUECKOTO aHanu3a U
MOJIETUPOBAHUS IIPU PELLIEHUN UHKEHEPHBIX
3amad: CyMMa 4uciaoBOro psia

1-0,5+(0,5)* —(0,5) +... pasua

Cymma OeckoHeYHOM
TCOMETPHYSCKOHN MPOTPECCHH

2
1+q+q +--~=ﬁ
q=-0,5. Torma
1+(-0,5) +
+(=05)> 4+ =
_ 1 2
T1-(-05) 3




2

OtBeT. =

3

[IponeMoHcTpUpyiiTE 3HAHKWE METOJIOB
WCIIOJIB30BAHUS MATEMaTUYECKOTO aHAIN3a U
MOJIETTUPOBAHUS IIPU PEILICHUU UHXKEHEPHBIX
3a7a4: Y CTaHOBHUTE COOTBETCTBUE Mexay Y
u turnamu 1Y

INE
yy-Y=x
X
2)y° + X'y'=xyy'.

3) (X’ +5x)dx—x(y* +3)dy =0
4y xy'—y’Inx+y=0.
Tun AY:

1) HOVYc
Pa3IENAOIIMHUCS
HepeMEHHBIME

2) Jluneiinoe 1Y
3) VY bepuymin
4) Omuopoaroe 1Y

Y ¢ pazpensromumucs
NepeMEeHHbIMU

M, (N, (y)dx +

+M, ()N, (y)dy =0
Jluneitnoe 1Y

y'+ p(x)y =q(x)

Y bepnynnu
y'+p(x)y =a(x)y"
Onuopoanoe 1Y

1)

K rakomy Buny npusoautcs Y 2

2

y: _ (yIx?
xy-x* (y/x)-1

y'=

Otser:
1) -2
2) - 4)
3) -1
4) - 3)
[IponeMoHcTpUpyiiTE 3HAHUE METOIOB 1) Ecmu psa cxoaurces, OtBer:

HCIOJIb30BaHUS MaTEMaTUUECKOTO aHalu3a U
MOJIETUPOBAHUS IIPU PELLIEHUN UHKEHEPHBIX
3anau: Kakue yrBepk/ieHus SABISIOTCS
BEpHBIMU?

TO €ro o0 YWieH
CTPEMUTCS K HYIIIO;
2) Ecnu oOmuit uien
psiia CTPEMHTCS K
HYJTIO, TO PSIZT
CXOIIUTCS;

1) Ecnu psin cxonutcs, To ero
00K YJIeH CTPEMUTCS K HYITIO
(HeoOX0oqUMBIii MPU3HAK
CXOJIMMOCTH);

3)Ecnu o6umit uiien psaa He
CTPEMHTCS K HYIIO, TO PSIIT




3) Ecnu o6muii uieH
psiia He CTPEMHTCS K
HYJIIO, TO PSiZt
PacXOaUTCS;

4) Ecnu psn
PacXoaUTCsI, TO €r0
o0uIuii ujieH He
CTPEMUTCSI K HYIIIO.

pacxoautcs (10CTaATOYHbIH
NMPHU3HAK PACXOJMMOCTH)

OIIK-1.2 Ymeem pewams
UHDICEHEPHbIE 3a0adU 6
npogpeccuonanbHou
oesmenbHoCmiL ¢
UCNOTIL30BAHUECM MEMO008
eCcmecmeeHHbIX HAYK
(uszuku, xumuu,
INEKMPOMEXHUKU),
Mamemamu4ecko2o
AHATU3A U MOOCTUPOBAHUS

[IponemoHcTpHpyiiTE YMEHHE pelIaTh
MHXEHEPHYIO 33/1a4y B IPOPECCUOHANBHON
NeSITEIbHOCTH C UCIIOJIb30BAHUEM METOOB
MaTEeMaTHUYECKOI0 aHaJln3a [PU OpraHu3aluu
MIPOLIECCOB MEPEBO3KU U MOJICTUPOBAHUH
JBUKEHMSI 110€3710B: MaremaTrueckas

NG

1) y"+2ny' + @’y =hsinpt;
2) Y'+@’y=0;

3) y'+2ny' + 0’y =0.

OJI1Y onuceiBaroT cBOOOIHOE
(n=0) wu 3aryxatoriee (N>0)
KOJIEOAHHSL.

HJILY onuchIBaeT BBIHY X IECHHbBIE
KOJIe0aHUs C BBIHYKAIOLTUM
BO3/ICHCTBHEM

MOJIeJIb BEPTUKAIBHBIX TIepEeMEIICHHH XapaxTep JBUKCHHUS: hsin pt
BaroHHOM Tenexku onuckiBaetrcs JIJIY 2-ro 1) cBoGoHOE KONIEOaHUE;
nopsiika. Y CTaHOBUTb COOTBETCTBUE MEXY | 2) BBIHYX/IE€HHOE KosiebaHue; | Orger:
JIIY u xapakTepoMm JIBIKEHHS. Y KaKUTE 3) 3aryxaroriee KoseOaHue. 1) - 2)
BbIpa)X€HUE JUIs yacTHOTro pemenus Y. 2)—1)
3)-3)
[IponeMOHCTpUPYHTE YMEHUE PEIIATh 1) y=e"; Pemnm xapakrepuctudeckoe
MH)KEHEPHYIO 3a/1a4y B Mpo(hecCHOHaIbHOM 2y ypaBHEHHE
NEeSITEIbHOCTH C UCIIOJIb30BAaHUEM METOIOB 2) y=¢€"; A2 -51+6=0
MAaTeMaTHYECKOro aHaNN3a IPH OPraHu3aluh | 3) y = e KopHu ypaBHeHus
MIPOLIECCOB MEPEBO3KU U MOJIEITMPOBAHUH o A, =23
JBMDKEHUS 10e310B: MaremaTtuyeckas 4 y=e". ' .
@yHJI. cucTeMa peleHn
MOJI€TIb HEKOTOPOI'O IIPOIecca OMUCHIBAETCS et g
ay y” — 5y' + 6y =0. Kaxne byHKIIIH Y . 3X'
BXOJIAT B DyHIAMEHTAIbHYIO CUCTEMY y, =" =¢
pemenuii 1Y?
Orser:

2) y=e,




4y =e*,

[IponeMOHCTpUpPYHTE YMEHUE PEIIATh
MH)XEHEPHYIO 3a/1auy B Ipo(hecCHOHAIbHOM
JEATEIbHOCTH C MCIIOJIb30BAHUEM METOIOB
MaTEMaTHUYECKOI0 aHaJIN3a IIPU OpraHu3aluu
IIPOLIECCOB MEPEBO3KU U MOACIUPOBAHUN
JBIKEHUS 110€3/10B: Y CTAHOBUTH
coorBercTBUE Mexkay JIJIY, onuceiBarommm
BEPTUKAIbHOE IIEPEMELICHNUE BATOHA, U €T0
peuieHueM.

JIY:

1) y'+5y'+6y=0;
2) YV'+2y'+2y=0;
3) y'+6Yy +9y=0;
4) y"+4y=0.

Pemenne:

1) y=e*(C,sint+C, cost)
2) y=e™ (Cl + Czt);

3) y=C,e?+C,e™;

4) y=C,sin2t+C,cos2t.

CocrasinsieM u pemaem
XapaKTEePUCTHYECKNE YPAaBHEHUS

1)
A2 +50+6=0=
= Jy,=-2-3

@yHJ. cUCTEMA PELICHUI
y, = pht — e—2t’

y, = et — gt

O6mee pemenne OJIAY
y=Cy,+C,y, =
=Ce?+Ce™

2)

A +21+2=0=

= A, =-1%i

y, =€ 'sint,

y, =€ cost

3)

A +61+9=0=

= A=-3

y, = =

Yo = te™

4)

P +4=0=

= A==2i




y, =sin 2t,
y, =Cos2t

Ortser:
1)-3)
2)-1)
3)-2)
4) - 4)

[IponemoHcTpHpyiiTE YMEHHE pelIaTh
WHXCHEPHYIO 33729y B MPOPECCHOHATBHON
JeSITeIbHOCTH C UCIIOJIb30BAaHUEM METOOB
MaTeMaTUYeCKOro aHallu3a MpU OpraHu3aIluu
MIPOLIECCOB MEPEBO3KU U MOJICTTUPOBAHUH
JBIKEHUS 1moe3/10B: JIokoMmoTuB Maccoit M
3aMeIIsAeT JIBKEHUE Ha TIPSIMOJIIMHEHHOM
y4acTKe MYyTHU MO IEUCTBUEM CHUIIbI
COTPOTHUBIICHUS, TTPOTIOPIIUOHAIBHON
CKOPOCTHU JIBUKEHHUSL:

R = k°V(t), (k > 0) Torma
MaTeMaTH4YeCKas MOJICIIb JBIKCHHS
onuceiBaercsa JAY:

3nechb X(t) — paccTosiHue

OT JTJOKOMOTHBA JO Ha4Yajia
KOOpAUWHAT B MOMCHT
BpCMCHHU t .

pm-x"=k-x
2ym-x"=k-x
ym-X"=—k-x
Hm-x'=k-x"

Bropoii 3akon HetoToHa

ma=F

1o ycnoButo

F =—kv

3HaK MHUHYC O0YyCIIOBIIEH TEM, YTO
cujia TOPMOKECHHMSI HalpaBJIeHA
MPOTHUBOIIOIO0KHO CKOPOCTH.
Ocraercs y4ecTb, 4TO

v=x, a=x"

OTBeT:
3Am-x"=—k-x

IIponemMoHCTpUpyHiTE YMEHHUE pEIIATh
MHXEHEPHYIO 33/1a4y B MPOPEeCcCCUOHANbHON
NESATENBHOCTH C UCIIOJIb30BAaHUEM METOOB
MaTeMaTHYeCKOro aHajln3a MpH OpraHu3aluu
IIPOLIECCOB MEPEBO3KU U MOJIENMPOBAHUH
nBUKeHUs oe3oB: CocTaBUTh
MaTEMaTHYECKYI0 MOJIEb, OTPAKAIOLIYIO
3aBHUCHUMOCTh CTOUMOCTH 000pYAOBaHUS IS
PEMOHTA BaroHOB OT BPEMEHH, €CIIN
U3BECTHO, YTO CKOPOCTh O0ECIICHUBAHUS
000pyZI0BaHUS BCIEACTBUE €0 N3HOCA

1) A(t) = A, +€; 2)
Alt) = A, -€"; 3)
Alt)=A,-e™; 4)
At) =—A, -e"

VYcnosus 3anaun npuBoAaT K 1Y
A'=—kA

O6mee permenwue storo Y
A(t,C) =Ce™

Yarewm, uTo

A(0)=A, =Ce™ =

=C=A

Orser:

A) =A™




MPOTIOPIIMOHATBHA B KAXKBIA JTAHHBIN
MOMEHT BpEMEHH €r0 (PaKTUIeCKOU

CTOUMOCTH A(l‘ ) B otBere ykazathb

3aBHCUMOCTh CTOMMOCTH 00OPY/JIOBaHUS OT
BPEMEHH, YUUTHIBAs, YTO HaYAIIbHAS
CTOMMOCTbH paBHa Ao, a KO3PHUITHEHT

MIPOIOPLIMOHAIILHOCTH PaBeH k (k > O)

OIIK-1.3 Braoeem
Memooamu
Mamemamu4ecko2o
AHANU3A U MOOETUPOBAHUSL
6 06veme, 00CMaAmMoOYHOM
OJI51 PEULEHUSL UHIICCHEPHBIX
3a0ay 8
npogpeccuonanbHou
OdesimenbHOCMU

CocTaBUTH MaTEeMaTHYECKYIO MOJICNTb
TPaHCIOPTHOM 3a/1aun: 3aBOJI UMEET 2 1iexa A,
B u 3 cximana Nel,2.3. Ilex A mpousBoaut 30
TBIC. IITYK u3aenuil, uex B — 40 Teic. mTyk
m3nenuid. [IpomyckHasi crmocoOHOCTH CKiaaa
Nel - 20 Teic. miTyk m3aenuid, No2 - 30 TeIC.
mryk wu3genuii, Ne3 — 30 ThIC. mTYK.
CrouMocTs  mepeBO3KM U3 Lexa A
COOTBETCTBEHHO B ckiamel Nel,2,3 1 TbIC.
mTyK unenui cocrasiuset 20, 30, 3 p., u3 nexa
B 1 TeIC. — cootrBercTBeHHO 3, 20, 5 p.
CocraBUTh Tako# IJIaH NEPEBO30K M3IEIHIA,
IIpU KOTOPOM PACX0]ibl Ha nepeBo3Ky 90 Thic.
A3IeIUN ObUTH ObI HANMEHBIIINMH .

Z(X) = 20xy1 + 30x,, + 3x45 + 3x,,
+ 20x,, + 5x,3
- min
{Xn + x4 + %13 =30
Xpq1 + Xgy + X3 = 40
{ X117 + x5 = 20
X13 + Xy, = 30
k X13 + X553 = 30
x;=0,i=12,j=123

HpOI[@MOHCTpPIpyT’ITG BJI1aACHHUC HaBbIKaMU
METOJaMU MaTeMaTHYCCKOI'O aHaJm3a:
CocTaBUTH MaTCMaTUYCCKYIO MOJCIIb
ABHOKCHHUS JIOKOMOTHBA MacCChI m, noJjiaras
CUIly TOPMOKCHUA HpOHOpL{HOH&J’ILHOﬁ
KBaapaTy CKOPOCTH JABUIKCHUS.

X(t) — paccTosiHuE OT

JIOKOMOTHBA JI0 Hauana
KOOpPJMHAT B MOMEHT
BpeMeHH Koo PHIreHt
MIPOITOPIIMOHAIEHOCTH PaBeH

K (k>0).
nHm-x" =k - (x)*
2ym-xX"=-k-x
3) m-x"=—k - (x)?

Bropoii 3akon HeroToHna

ma=F
ITo ycnoBuro
F =—kv?

Ocraercs yuecTb, 4TO
v=x', a=Xx"

Ortser:
m-x" =k (x)?




Hm-(X)2=k-x"

[IponemoHcTpUpyiiTE BllaJicHUE HAaBBIKAMH
METOAAaMH MAaTeMAaTHUYCCKOTO aHaIn3a;
YkaxuTte, Kakue MPUBEICHHBIC HIDKE
MaTeMaTHYECKUE MOJICII SABJISIOTCS
JIMHEHHBIMU.

B nuHelHbIX MOIEIIX
coJIepKaTCsl HEU3BECTHAs
(yHKIHS ¥ €€ IPOU3BOJIHBIC B
IIEPBOM CTENICHH.

Hm-x"=k-(x)% Oteer: 2), 3)
2ym-X"=-k-x';

3ym-xX"=mg—k-x';

Hm-(x) =k-x"

[IponemMoHCTpUpPYHTE BllaicHUE HABBIKAMHU 1)y, = Be "sin(at + @) ; YactHoe pemienne HIIJLY ¢
METOJaMU MaTeMaTHYECKOro aHalIu3a: ’ . _ IPaBOi YacThIO CHELUATBHOTO
MaremaTnueckasi MOJIENb BBIHYKJIEHHOTO 2) Y, = Bsm(cot + go) J BHJIA

KoJieOaHus BaroHa onuceiBaercs JIJIY
y"+2ny’ + o’y = Asin at . Yxaxure
BBIpa)KEHME JUUI 4aCTHOTO pemenus Y.

3) v, = Bsin(oyt+9);
4) y, =B+ at).

y, = X" (asinawt +bcosawt) =

= x"Bsin(at + @)

Yucno r PpaBHO HYIIIO, T.K. iw HE
ABJISICTCS KOPHEM
XapaKTCPUCTUIECKOro
ypaBHEHUS.

Ortser:
y, =Bsin(at + ¢)

[IpoeMoHCTpUpPYHTE BIaJeHUE HABBIKAMHA
¢ QyHKIUSAMH OT KOMIUIEKCHOM
nepeMeHHoi. BoissicHuTh, Oyner iu

Z)=E

byHKIIUS S muddepernupyema u
aHAJUTUYHA XOTh B KAKOW-TO TOUKE
KOMILJIEKCHOM IMJIOCKOCTH.

Oyukius quddepeHmpyema, ecim
nposeputh yciosusa Komu-Pumana.
Ecinut OHU BBINOJTHEHBI HE TOJIBKO B
TOUKe (TOW WMJIM MHOK), a enié 1 B e€
OKPECTHOCTH (XOTs ObI KAKOK-TO), TO
(YHKIMS aHAIUTHYHA B 9TOH TOYKe.
(QyHKIHSL flzl=z=x-x . YacTHEIe
v

IPOU3BO HLIea—u_la—u_ —=
p A ax oy  ox
v

0, Pl —1. Ycnosus Komn-Prumana ne
y




BBIINOJIHEHBI HU B OJTHOM TOYKE
KOMIIJICKCHOM IIJIOCKOCTH. Takum
obpazoM, pyHKIUS HE
muddepernnpyema, u TeM Oolee He
aHaJIUTHYHA.

MopayJab 4

OIIK-1 CniocodeH NpUMEHAITh eCTeCTBEHHOHAYYHBbIE U 00IeMH)KeHePHbIe 3HAHUS, METOIbl MATEMATHYECKOr0 aHAJIHN32

npodeccHoHAIBbHOI JeSITeIbHOCTH

U MOJeJIMPOBaHUSA B

OIIK-1.1.2 3uaem
MemoObl UCNOIb308AHUS
MAMeMamudecko2o
aHanu3a u MoOeIuposanus
npu pewleHuu
UHDICEHEPHBIX 3a0aY 8
npogpeccuonanbHou
OesimenbHOCmI.

[IponeMoHCTpHpYITE 3HAHHE METOJIOB 1) 3,84; MX =ZZ: X Py =
HCIIOJIb30BaHUs MAaTEMATHYECKOrO aHanu3a u | 2) 1,4; =]
MOJIEIMPOBAHMS [IPH PELICHNH HIDKeHepHbIX | 3) 3,04; =-1:04+3.06=14
3agau: [Tycts X — qUCKpeTHAs cilydaiinas 4) 2,54 DX =2 %Py = (MX)" =
BCJIMYHMHA, 3aJaHHasA 3aKOHOM paCIpCACICHUA =1-0,4+9-0,6-142 =384
BEPOSTHOCTEH: Ortser: 3,84

X -1 3

p|104]006
Torna nucnepcust 3ToM Cly4ailHOM BEIMYHUHBI
paBHa
[TponeMoHCTpHpYITE 3HAHHE METOJIOB 1)0,9; A — ienb OyeT mopakeHa;
HCIIOJIb30BAHUS MaTeMaTH4yeckoro anamuza u | 2) 0,72; P(A)=1-P(A) =
MOJICTTUPOBAHUS IPU PEelICHUU HHXKeHepHbIX | 3) 0,28; =1-(1-03)-(1-0,6) =
3amad: J[Ba cTpenka npousBoT o oqHomy | 4) 0,18 =072
BBICTpeNy. BeposSTHOCTH Momaganus B 11eTb Ortser: 0,72
IS TIEPBOTO U BTOPOTO CTPENKOB paBHBEI 0,6
n 0,3 coorBeTcTBEHHO. TOrna BeposTHOCTh
TOTO, YTO B LIeJIb OyJIeT IOpa)kKeHa, paBHa
[TponeMoHcTpUpyiiTE 3HAHKWE METOJIOB 1) A+ B OtBer:
UCIIOJIb30BaHUSI MATEMAaTHYECKOTO aHAIH3a U = A 1)-2)
MOJIECIMPOBAHHUS TIPH PEIICHUN HHKEHEPHBIX 2) A ) § +A-B 2)-1)
sanau: Ilycrs AuB — ciyuaiinbie coGeirns. | 3) A-B 3)-3)

YcTaHOBUTE COOTBETCTBUE MEXKITY
COOBITUSIMH, 3aJaHHBIMH CIIOBECHBIMU




OINMMCAHUSMHU U UX 3aIHUCHIO Yepe3 anreopy
coObITHii. CIIOBECHBIE ONMMCAHUS COOBITUIA:
1)IIpOM301ILIO TOIBKO OHO U3 ITHX COOBITHI
2)IIPOU30IILI0 XOTS OBl OJJHO U3 3TUX
COOBITHH

3)He MPOU30ILIO HU OHO U3 ITHX COOBITHI

[IponeMoHCTpUpPYHTE 3HAHUE METOIOB 1) 3; M(X) = 500 ~137
MCTIONB30BAHHSA MATEMATHIECKOTO aHaH3a M | 2) 9 13: Bocriomayencs HeSa6B5€ orBont
MOJICTTUPOBAHUS TIPH PEIICHUU HHKEHEPHBIX 3) 0,5: Maproa:
3ama4: Exxerosnasi moTpeOGHOCTD B o M(X) 1.37
anekrposuepruu ;s HUUY cocrasnser B 4) 0,54. PX=e)21-——=1-—-085
cpeaneM 500 kBt.u. Kakoit pacxon Torma e = 9,13
AEKTPOIHEPTHH MOKHO HAOJIOaTh B JIFOOOM Kainptit IeHb ¢ BEpOATHOCTBIO He
Mmenee 0,85 MOKHO HaOIIOIaTh PACXOT
JIEHb HEJEJM C BEpOSATHOCThIO HEe MeHee (0,857 > IEKTPOSHEpIHH He Gobie, dem 9,13
kBT.4.
OtBer: 2)
[IponemoHCcTpUpyiTE 3HAHUE METOJIOB 1) 0,04; CyMMa BepOsITHOCTEH TOKHA
UCIIOJIb30BaHUS MaTeMaTudeckoro anamuza u | 2) 0,4; ObITH paBHa 1:
MOJICITMPOBaHUs TIPH pelieHn nkenepubix | 3) 0,35; p=1-01-05=04
3anaq: CiyJaifHas BeTMurHa X 3a7aHa 4) 0,54. Ortser: 2).
TabJIUIeH:
X 1 2 S)
p 0,1 p 0,5
HaiiTi BeposiTHOCTH COOBITHS TapameTp P.
OIIK-1.2 Ymeem pewams HpO,Z[CMOHCTpI/IpyﬁTe YMEHHE peliaTh 1) 0,135; Bocnonezyemcst hopmyoit [Tyaccona
UHOKCEHEPHble 300U 6 WHXXCHEPHYIO 3a/1a9y B MPOPECCHOHATBHOMN 2) 0,1525; P, (k) = M, raed=3t=2k=
npogheccuoHanbHou . k!
SeRMenbHOCHIIL C NEATEIILHOCTH C UCIIOJIB30BAaHUEM METOIOB 3) 0,8475; 4.
wCnonb306aHIen Memodos | MATEMATHUECKOro aHam3a npu opranmsammu | 4) 0,865. P,(4) = (6)*e™® 0135
ecmecmeennbiX HayK IIPOLIECCOB IICPECBO3KU U MOACINPOBAHHUA 2 T
(Pusuru, xumuu, Ortser: 1).

INEKMPOMEXHUKU),

IBYKCHHMS ITOE310B: CPEAHEE YHCIIO 3aKa30B
TaKCH, OCTYNAIOMUX Ha JUCIIETYEPCKUN
IIYHKT B OJJHY MHHYTY, paBHO Tpem. Haiitu




mamemamudecKkozco
anamusa u Modeﬂupoeanz

BEPOATHOCTH TOI'O, UTO 3a 2 MHHYTBI
IOCTYIIHUT YCTHIPC BLIZOBA.

[IponeMoHcTpUpyiiTE YMEHHE pellIaTh HOwul; np—q<k<np+p

WH)KEHEPHYIO 3a/1a4y B MPo(hecCHOHAIbHOM 2)1u2, Otger: 1).

NEATEIbHOCTHU C UCIIOJIL30BAaHHEM METOOB 3)2u3;

MaTeMaTU4YeCKOro aHaausa npu opranuzanuu | 4) 3 u 4.

MIPOIIECCOB MEPEBO3KU U MOACIUPOBAHUU

IBIKeHUA 1moe3nos: Haiitu

HaMWBEPOSTHEUIIIEE YHCIIO COOBITHH, €CITH

n=4, p=0,2.

HpOI[eMOHCTpI/IpyﬁTe yYMEHHE peliaTh 1) 0,06; 3aaua Ha 3aBHCHUMbIE COOBITHS

HWH)KEHEPHYIO 3a/1a4y B MPO(eCCHOHAILHOM 2) 0,05; (yemoBHe, 1TO KAPTOUKH B MACCHB He

JEATEIILHOCTH C UCIIOJIb30BAHUEM METOIOB 3) 0,03; BO3BpamaIZOT%H):2 2

MaTeMaTH4eCcKOro aHainusa npu opranusammu | 4) 0,18 7' 5 =35~ 006

MIPOIIECCOB MEPEBO3KU U MOACIIUPOBAHUU

JBHKeHMs 10e310B: Ha 7 kaproukax Ortser: 0,06

nHanucansl O0ykBbol K, K, O, O, O, T, T. U3 Hux

MOCJICIOBATEIFHO BEIOMPAIOTCS 3 KAPTOUKH.

HaiiTi BEposSTHOCTH TOTO, YTO OTYYUM

cioBo «TOK», ecan kapTOUKH B MacCuB He

Bo3BparaeM. OTBET OKPYTIUTH 10 IBYX

3HAKOB MOCJIC 3aIsATOM.

[IponemMoHCTpUpyHTE YMEHUE PEIIATh 1)0,9; P.(m) = C"p™(1 —p)* ™, raep -

MHXEHEPHYIO 33/1a4y B IPOQPeCcCUOHANbHON 2) 0,72; BEPOATHOCTD TOTO, 4TO MPOU3OLLIO

NEATEIILHOCTH C UCIIOJIL30BAaHUEM METOIOB 3) 0,28; codrrtue Au M = KOIMUECTEOQ yCHCIHRIX
HUCIIbITAHUH, k — KOJIMYECTBO BCEX

MaTeMaTHYeCKOTo aHanu3a pu opranusamuu | 4) 0,1536. S —

IIPOLIECCOB IIEPEBO3KU U MOJACIUPOBAHUU
JBUKEHUs 1oe3/10B: Haiith BepoATHOCTH
TOT0, 4TO COOBITHE A MOSIBUTCA TPU pa3a B
YEThIPEX HE3aBUCUMBIX UCIIBITAHUSAX, €CIIU
BEPOSITHOCTH MOSIBICHUS COOBITHS A B OZHOM
ncnbeiTanuy pasHa 0.4.

P,(3) = €30,4%0,6 =0,1536
Orser: 0,1536




[IponeMoHcTpUpyiiTE YMEHHE pelllaTh
WH)KEHEPHYIO 3a/1a4y B MPOo(hecCHOHAIbHOM
NEeSITeNIbHOCTH C UCIIOJIb30BAaHUEM METOOB
MaTEMaTHYECKOI0 aHaJIn3a [IPU OpraHu3aluu
IIPOLIECCOB MEPEBO3KU U MOJICTTUPOBAHUH
JBH>KEHUS 110e310B: N3 nuzyuaemon
HAJIOTOBBIMHU OpTaHaMy OOUIMPHOI TPYIIIBI
HaceJIeHHus OBbUIO CITyJaifHBIM 00pa3oM
otobpano 10 yenoBek U coOpaHbI CBEACHUS
00 MX M0X0/1aX 32 HCTEKIINH TO/ B ThICSYaX
pyOueii:
X |45 |55 |65 |75 | 85
n; |2 2 3 1 2
Haiitu cpegauit noxon.

1) 55;
2) 32,5;
3) 65;
4) 64,

Haiinem BeIOOpOUHOE CpeHee:
1

Xz;zxi"izl_lo(%*“ss*z
+65%x3+75x%1
+85%2) = 64
Otser: 4).

OIIK-1.3 Braoeem
Memooamu
MAMeMamu4ecko20
AHANU3A U MOOETUPOBAHUSL
6 obveme, 00CMamoYHOM
0151 PEUEeHUsL UHIICEHEPHBIX
3a0a4 6
npogeccuoHanbHou
oesmenbHoCcmu

IIponemoHCTpUpyHTE BIIaJICHUE HAaBBIKAMU
METOJlaMU  TE€OpUM  BeposiTHocTed:  JIBe
TPAHCIOPTHBIE OpraHu3alMu paboTaloT Ha
OJIHOM pbIHKE. BepositHocTh TOro, uto AO
«I'py3u ¥ Be3U» BBIMJIET HU MUPOBOU PBIHOK,
paBHa 0,6, a BEpOSITHOCTb BBIX0O/Ia HA MUPOBOM
ypoBeHsb [TAO «l"azenskun» paseH 0,7. Haittu
BEPOATHOCTb TOrO, YTO TOJBKO OJHA
OpraHM3alysi BBIMJET HA MUPOBOM PBIHOK.

1) 0,46;
2) 0,42;
4) 0,88.

Jst penieHust 3a1a4 UCTIONb3yEM
(bopMyIy IIOJIHOM BEpOSTHOCTH:

A — niepBo€ IpEANPHUATHE BRIHICT HA
MHPOBOMH PBIHOK.

B — BrOpO€E npeanpusiTue BHIMAET Ha
MHPOBOM PBIHOK.

P(oHO npeanpusaTHe BbIHET HA MUPO
= P(A)P(B) + P(B)P(A)
=0,6(1-0,7)4+0,7(1-0,6) = 0,46

[IponeMoHcTpUpyiiTE BlIaICHUE HABBIKAMHU
METOJaMH TEOPUHU BEPOSITHOCTEH. 3aaHbl
IJTOTHOCTHU PACIPEIEICHUS BEPOSITHOCTEN
Cly4JaiiHbpIX Benu4uH. Halinure
MAaTeMaTUYECKUE OKUJAHUS ITUX CITyYalHbIX
BEJIMYMH. PacrionoKuTe 3Ty CiaydaiHble
BEJIMYMHBI B IOPSIKE YOBIGAHUA NX
MaTeMaTHUYECKUX OXKHJIaHUH.

D) f(x)= a, xel[-11]]
1o, xe[-11]

Pacnpenenenue 1 —
paBHOMEpPHOE:

MX = 1 _o;

Pacnpenenenue 2 —
OKa3aTeJIbHOE:

MX = L =2,
0,5
Pacnpenenenue 3 — HopManpHOE:

MX =4.




0, x<0

D f(x)= Orser: 3), 2), 1)
0,5-e%, x>0
L e’
2) f(x)= e 18
32
[IponemoHcTpHpYyiiTE BIaJeHUE HABBIKAMU 1) 16; Yuciio BapuaHT Xi = 4 B BEIOOpKE
METOJJaMH MaTeMaTUUECKOM CTaTUCTUKH. 13 2) 15; paBHO
reHepalbHON COBOKYITHOCTHU M3BJICYEHA 3) 14, 50-4-20-11=15
BbIOOpKa 00beMa N=50, MOIUTOH YacTOT 4) 13
KOTOpPOH UMEET BU/I Otser: 15
“ill
20+——--—--
114--——JF - !
| | :
gifoe Lo
¢ | . b
00 1 2 3 4 X
Torpaa umncno BapuaHT Xi = 4 B BEIOOpKE
paBHO
HpO)IeMOHCTpI/IpyI)'ITe BJIaJICHHUEC HaBbIKaMU 1) H a < _4. 2) ITo onpenenenuo KOHKYpUpYIOLIas
METOIaMH MaTEMATUYECKON CTATUCTUKH. 1 ' THNoTe3a H0IDKHA MPOTUBOPCHHTE
Eciu ocHOBHAas THIIOTE3a MMEET BY, H,:a<-3; OCHOBHOH.
A 1= )
H, : a = —3, 1o xonkypupyromeii Mmoxer 3) H1 ra>—4- 2) oTBeT;.
OBITH TUIIOTE3A HH,;a<-4
H :a>-2 HH,:a=-2

[IponemoHcTpupyiiTe BiageHuE HaBbIKAMU
METOIaMH MaTeMaTHUYECKON cTaTUCTUKHU. [1o

YHopsaiounTh KBaTU(QUKAITHOHHEIE
3aps/ibl; IOCUNUTATh, CKOJIBKO pa3




pe3yiabTaTaM BEIOOPOYHOTO UCCIIEOBAHUS
BOAMTENEH TaKCH OB YCTAHOBJICHBI X
kBanudukanuonnsle paspsasl: C, D, E, C, C,
A,B,D C,C,D,AB,BC,D,D,A B,E,
D, C, E, C, B. CoctaBuTh BapraiuOHHbIN
psim.

BCTPEYACTCs KXKIBIN pa3psil; BHECTH B
TabIHILy
X |A |B |C |D |E

(6]
oo
[op]
w

n; 3

Pa3paboTunky O1leHOYHBIX MAaTEPUATIOB,

npogheccop
16 oexabps 2024 a.

B.U. Moucees




		Епархин Олег Модестович




