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1. O01mue moJ10KeHus

@DoHJ OLIEHOYHBIX CPEJICTB MPEIHA3HAYEH JJIsl KOHTPOJIA U OLIEHKH 00pa3o-
BaTEIbHBIX JOCTHKEHUN 00YyUJaIOIMNUXCs, OCBOMBIIUX MPOTpaMMy YIeOHON TUCITH-
mnael EH.01 MaTtemaTuka.

@OHJI OLEHOYHBIX CPEACTB BKIKOYAECT KOHTPOJIBHO-OIIEHOYHBIE CPEIICTBA
JUTSI TIPOBEICHUS TEKYIIEr0 KOHTPOJIS M MPOMEKYTOYHOM aTTeCTallud B opMe K-

3aMCHa.

2 Pe3yabTarhbl 0CBOCHUS JUCHUILIMHBI, NO/IeKAIME TPOBEPKe

Pe3yabTarnl 00yueHust
(ymeHnmusi, 3HAHUS, 00-
e KOMIeTeHIUM)

OCHOBHBIE TTOKA3ATEJIH
OlIEHKH Pe3yJIbTATOB

DopmMa KOHTPOJIS U OLe-
HUBAHUS

1

2

3

B pe3ynbrare 0CBOEHUS TUCIUIUIMHBI 00YUYaIOMIUICs I

OJDKEH YMETh!

pemaTh MPUKJIAIHbIC 3a/1a41
B 001acTH nMpodeccruoHab-
Ho# nesitenbHOCTH (OK 01)

- YMCHHE HCCIIeZOBaTh (YHK-
[IUU C TIOMOIIBIO TU(depeHIIH-
QIBHOTO UCYHCIICHUS;

- YMEHHE BBIYHMCIISATH TUTOIIA TN
IUIOCKUX (DUTYP C MIOMOIIIBIO
OTIPENIeIICHHOTO UHTETPaa;

- YMEHUE BBITIOJIHSATH JTMHEH-
HBIC OTICpAIlMU HAJl MaTPHUIIA-
MU;

- YMCHHE BBITIOJHATh JTHHCH-
HBIC OIEPaIluy HaJl BEKTOPaMHU;
- YMEHHE HaXOIUTh KOOPINHA-
ThI BEKTOPA;

- YMEHHE MPUMEHSTH KIaCCH-
4ecKoe OmpeieNieHre K BhIUHC-
JICHUIO BEPOSTHOCTH;

- IpOBEpKa JOMAITHUX padoT;
- KOHTPOJIbHBIE paOOTHI
Nel, 2, 3

B pesynbrare ocBoeHust

JAUCTHUITIIMHBI 06yt1a}om1/1171c;[ JOOJDKCH 3HaThb.

3HaYeHNEe MaTeMaTHKH B
MpodecCHOHAIbLHOM Jes-
TEJIbHOCTU U ITPU OCBOECHHUH
OCHOBHOM NpoQeccCrOHab-
HO 00pa3oBaTeNbHON NPO-
rpammel (OK 01);

- HAXO0X/IEHHE MPOU3BOIHBIX
GyHKIINIT;

- BBIYHCIICHHUE MPEAETIOB (PYHK-
LM

- uccienoBaHue GYHKIUU C
nomoIpio auddepeHnnanTsHo-
T0 UCUUCIICHUS;

- HaXOXJICHUE HEONPEEIIEH-
HBIX UHTETPAJIOB MO TabIUIE U
MMOJICTAHOBKOWM;

- BBIYUCJICHUE ONPEEICHHBIX
WHTETPAJIOB;

- BBIYMCJICHHE TJIOMIAIeH T10C-
KHX (pUryp ¢ MOMOIIBIO0 OIpe-
JICJICHHOTO UHTerpaa;

- IPOBEpKa JOMAIIHUX paboT;
- KOHTPOJIbHBIE paOboThI Nel, 2




2

3

(OCHOBHBIC MAaTECMAaTHUYCCKUEC
METO/IbI PEIICHUSI TPUKJIA-
HBIX 33/1a4 B 00JIaCTH MPO-

(heccHoHaTBHOM IeATELHO-

ctu (OK 01)

- HccreIoBaHUE (PYHKITHH C
nmomoInbio auddepeHuaIbLHO-
IO UCUUCIICHHUS,;

- BBIYUCIICHHUE TUIOMIAJICH
IUIOCKUX (DUTYP C MIOMOIIIBIO
OIPENICIICHHOTO UHTETPaJa,

- BBITIOJTHEHUE JIMHEHHBIX OTle-
panuii HaJl MaTPHUIIAMU;

- BBITIOJTHEHUE JIMHEHHBIX OTle-
panuii HaJl BEKTOPaMu;

- HAXOXKJICHHE KOOPIMHAT BEK-
TOpa,

- IPUMEHEHHE KIACCUIECKOTO
OIpENICIICHNUs K BBIYMCICHHIO
BEPOSITHOCTH

- IPOBEpKa JOMAIIHUX paboT;
- KOHTPOJIBHBIE Pa0OTHI
Ne 1, 2,3

OCHOBHBIE MTOHATHUA U
METO/Ibl MATEMATUYECKOTO
AHAJIN3a, JTUCKPETHON
MaTEMaTUKU, THHCHHOMN
QIreOphl, TECOpUHU
KOMIUIEKCHBIX YUCEIl, TEOPHH
BEPOSITHOCTEN U
MaTeMaTUYECKON CTaTUCTUKHU

(OK 01)

- BBIYHCIICHUE MPEAENOB (yHK-
LU

- HAXO0XJAEHUE MPOU3BOIHBIX
GbyHKIHUH;

- vccreoBaHue PYHKIIHMA ¢
MOMOIIBI0 AU PepeHInaTbHO-
r0 UCUUCIICHUS;

- UHTEIPUPOBAHUE MOJICTAHOB-
KOU B HEOIPEAECIICHHOM UHTE-
rpaie;

- BBIUMCJICHUE ONPEEIEHHOTO
UHTErpana;

-BBIYMCIICHUE IUIOIAACH II0C-
KUX (QUTYp C MOMOIIBIO OMpe-
JIEJIEHHOTO MHTerpaia

- BBINIOJIHEHHE JEHCTBUU HaJ
KOMIUIEKCHBIMM ~ YHCJIaMU B
anreOpanveckoit hopme;

- TEOMETPHUECKOE N300paske-
HUE KOMIUIEKCHBIX YHUCEIT;

- BBIIIOJIHEHUE JIMHEWHBIX OTle-
pauuii HaJ MaTpULIaMU;

- BBIYMCIICHUE OIIPEEIUTENEH
2-TO ¥ 3-TO TIOPSIIKOB;

- BBIIIOJIHEHUE JIMHEWHBIX Olle-
panuii HaJ BEKTOpaMu;

- HAXO0X/ICHHE KOOPAMHAT BEK-
TOpA;

- pa3In4eHue BIOOPOK;

- IPUMEHEHHE KJIaCCUYECKOTO
OIIpEAEIEHNUS K BBIUNCICHUIO
BEPOSATHOCTH;

- BBIUMCJICHUE YHCIIOBBIX Xa-
PaKTEPUCTUK TUCKPETHBIX CITY-
YailHBIX BETMYUH

- IPOBEpKa JOMAIIIHUX paboT;
- KOHTPOJIbHBIE PabOThI
Ne 1,2, 3




1 2 3
OCHOBBI HHTETPAJTLHOTO U - BBIYHCIICHUE MPEACIIOB QYHK- |- IpOBEpKa IOMAIIIHUX padoT;
mudepeHanIbHOro 1105078 - KOHTPOJIbHBIC pabOTHI
ucuuncienus (OK 01) - HaXOKJICHHE MMPOU3BOTHBIX No 1, 2
ynxnmii;

- HccreloBaHue (PYHKITHIA ¢
nomo1pio auddepeHnrnarTbLHoO-
T'0 UCUUCIICHUS;

- UHTETPUPOBAHUE MOJICTAHOB-
KOW B HEOIIPEACIICHHOM HUHTE-
rpaie;

- BBIYMCIIEHUE OIPEIEIEHHOIO
UHTErpana;

-BBIYUCJICHUE IJIOMAAEN TI0C-
KHX (UTyp ¢ IOMOUIBIO OTpe-
JIEJIEHHOTO UHTErpaja

3 KOHTpOJIbHO-01leHOYHBbIE CPEICTBA TEKYILIEr0 KOHTPOJIst

Texymuil KOHTPOJIb OCYILECTBIISIETCA B TEUEHHE CEMECTPA B BUJIE KOHTPOJIb-
HBIX paboT, a TaKXKe pelIeHUs 3aJaHuil 00yJaromMUMUCS Y JTOCKHU 10 MaTepuaity,
NPOWJIEHHOMY Ha 3aHATHUAX. [IpU 3TOM OLIEHMBAIOTCA PE3YJIbTAThl BBHITOJTHEHUS
ayJIMTOPHON M BHEAYJIUTOPHOW CaMOCTOATENbHON paboThl. C IIeNIbI0 BCECTOPOH-
HEl OLIEHKH OCBOEHHBIX 3HAHUW M YCBOECHHBIX YMEHHI MO y4eOHON TUCHUILIMHE U
Jutst obecrieueHrss 0OBEKTUBHOCTH B OLIEHUBAHUU pe3yibTaTa 00ydeHHUs: 00ydaro-
HIUICS 00s513aH BBIMOJIHUTH BCE 3aJ]aHUsI B TEYEHUE CEMECTpa, HE3aBUCUMO OT MpH-
YUH OTCYTCTBHSI BO BpeMs UX npoBeneHusd. OueHku (0ayibl) JOBOASTCS 10 CBEAe-
HUS 00yYaronIuXxcs, OTpaKarTcs B pabodeit BemoMocTu (KypHajie) mpernoaBare-
J U B PETYJSIPHO 3amoJiHseMoM pelTuHre. K mpomMexyTOUHOMY KOHTPOJIIO B
(dopMe 3K3aMeHa JOMYCKAeTCsl CTYAEHT, YCIEIIHO CAaBIIMIA BCe KOHTPOJIbHBIE pa-
00ThI (He MeHee ueM Ha 3 Oana).

3.1 KoHTpoJibHbIe padoThI

Kaxxmoe 3aanue KOHTPOIBLHOW pabOTHI OIICHUBACTCS CICAYIONIUM 00pa3oM:
BEPHO BBIMOJIHEHHOE 33/IaHUE C HEOOXOAMMBIMH MOSACHEHUSIMU — 1 OaIi;
oJiHa apudMeTHueckas omuoka B KoHIle pemenus — 0,9 6amios;
JBe-TpU apu(MeTHUIECKHE OMMUOKH B TIporiecce pereHus — 0,7 6amios;
MeTOoMuYecKas olroKa B Mporiecce MpUMeHeHHs BepHou hopmyiiel — 0,5 6amios;
HEBEPHO PEHIEHHOE 3aJaHNe WIIK OTCYTCTBHE pereHus: — 0 6aios.

3.1.1 Kourpoannasi padora Nel

MaxkcuMaabHOE KOJIMYSCTBO — 8 0aJIjIoB;
MpaBUJIbHOE pellieHrne He MeHee 6,8 3a1anuii — 5 0asios;
MpaBWIbHOE penieHue ot 5,6 1o 6,8 3amanuii — 4 6aia;
npaBWibHOE penienue ot 4,4 no 5,6 3ananuii — 3 6aia;
MeHee 4,4 pelieHus 3a1anuii — 2 6asa.
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Ipumep 3a0anuss konmpoavrou pabomsi Nel
Haittu Y’ :

1) y=2x2-3x+7Jx-5

2) y=(4x-2)-tgx

sin X
3 -
)y 7x-3
Haiitu npenensr pyHKImii:
2
X< +5x-7
4) lim —————
2
5 —3x+2
5 lim —————
X—008X + 2X2 + 7
X2 +2x—3
x—1 x°-1

7) Haittu ANB, ecim A={2;3;7;10;11}, B={-5;4;7;11}.

8) MHccnenoBaTh Ha SKCTPEMYM, MOHOTOHHOCTD (DYHKITHIO: Y = x2 —10X+7.

3aoauu ona koumpoavbHou pabomol Nel :

1) Haittn Y': y=3x2+5x-24/x+1  y=(2x—3)-tgx y = —nx
3X+2
y=2x2—4x+3/x-7  y=(6x+7)-cosx y:3%—3
sin x
X
y=4x%2 —2x-6x+3  y=(9x+1)-sinx y=—°
5x+1
y=3x2+7x-5Jx-2  y=(3x-1)-e¥ — SO5X
6x -1
2) Haiiti npeaess! GyHKINI:
Co2x%43x-1 o 3x%-10x+2 X% _4x
lim == lim =———=
x—1 2x-1 x—o0 3+ 20X + X x%4x -16
. x2+7x—1 . 2x2+10x—7 . x -3Xx+2
lim ——— lim ————— lim ————
x—2 X+1 Xx—0 IX+4X°+9 x—1 X°-1
X% 3x+1 o 5x2 4 21x—1 C2x2_3x -2
x—3 2X+1 X—0012X +3X° +7 x—2 X°—4
X% 43x-4 ~ 6x2+20x-11 _ x2+2x 15
lim = lim ——— = lim =
x—2 2X+5 x—oo 1+9x+3Xx x—3 X -9

3) Haittu A B, eciu A—{l‘2'—3'4'7} —{—3;0;2;5}
4) Haitru AUB, ecn A={3;1;4}, B ={2;5;7}

5) Haiitu ANB, ecu A={-1,2;4;6;8}, B={1,2;5;8}
6) Haiitu ANB, ecm A={0;1;3;5;7}, B={-1,1,2;5}
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7) UWccrnenoBaTh Ha SKCTPEMYM, MOHOTOHHOCTD (DYHKIUIO: Y = X2 —4x+3.

8) MHccnenoBaTh Ha SKCTPEMYM, MOHOTOHHOCTD (DYHKIIHIO: Y = x2 - 2x -3,

9) HccnenoBaTh Ha SKCTPEMYM, MOHOTOHHOCTD (DYHKIIHIO: Y = X2 —6x—2.

10) HMccnemoBaTh Ha SKCTPEMYM, MOHOTOHHOCTh (DYHKIHIO: Y = X2 +8x—2.

3.1.2 KonrpoabHas padota Ne2

MaxkcumManbHO€E KOJIMYECTBO — 6 0ajIjIoB;
MpaBUJIbHOE pelieHrne He MeHee 9,1 3aganuii — 5 6asios;
[IpaBmibHOE pemrenue ot 4,2 10 5,1 3amanuit — 4 6anna;
[IpaBwibHOE pemrenue ot 3,3 10 4,2 3amanuit — 3 O6aia;
Menee 3,3 pelieHus 3a1anuil — 2 6asa.

Ipumep 3a0anus konmponvHou pabomsi Ne2
Haiitn HeonpeaeeHHbIE UHTETPaIbl:

1) Jlax® - 2x+3)x

2

2) BbIUUCIUTD OIpeIeTICHHBIA HHTETPAT: I(3X2 - 4)dx
0

3) Beruucnuth: 21+ 22,, eciu 21=2 — 3i, Z,=3+5I.

4) BoIUUCIuTh: Z1° Z2, eciu Z1=2 — 3i, 2,=3+5i.

5) BbIUMCIUTD OIPEICIUTENb BTOPOTO MOPSIIKA: 47

6) Haiitu AB+CD,eciu A(2; 3; 1), B(4;5;0), C(3; 1; 4), D(2; 3; 8).

-2 3‘

3aoauu ona konmponavHou pabomuel Ne2:
1) HaiiTu HeonpeneIeHHbIC UHTETPAJIBI:

dx )
3x2 + x —1)dx sin(3x —1)dx
floc® +x1 I, Isnlx-d
dx
4x3 + 2x% —3)dx e2¥*34x
i L S
| (8x3 ~3x%+ Z)dx [ 2dx 5 [tg(4x +3)dx
X j—
j(4x3 +6X+ S)dx [ 2dx [ctg(5x +1)dx
X“+9
2) BBI‘-II/ICJ'II/ITL OHpeI[eJICHHLIC HHTCFpaHLI:
1 2 3
[ (6x2 +1)dx j(3x2 —1)dx | (3x2 — Z)dx
0 0 0
3) z3=1-2i, z,=3+i. Beruucnuts: 221+ 2;; 21" 2,
4) z;=2+ 2i,2,=1 1. Beruucnute: 21+ 32, 21" 2,

5) z1=2-4i, 2,=3+2i. Beruucaure: 221 +32; 21 2
6) z1=2+3i, ;=4 — 2i. Beruucnute: 323 +2; 21 2,



7 BBILH/ICHI/ITB OIIPECACIINUTCIIN BTOPOI'O IIOpAIKA.
) ped P PANE: 3 4 12 13 1 2

8) Haiitu EF + KD,eciu E(0; 2; 1), F(1; 3; 4), K(2; 1; 5), D(3; 2; 6).
9) Haiitu MN + PA,ecin M(3; 1; 2), N(5; 3; 2), P(1; 3; 0), A(2; 3; 1).
10) Haittu DC +BM ,eciu D(2; 3; 3), C(3; 4; 5), B(3; 1; 4), M(5; 2; 5).
11) Haittu EA+CF,eciu E(L; 0; 1), A(3; 2; 1), C(4; 3; 1), E(5; 4; 2).

6 2‘ ‘—3 5‘ ‘4 2‘ ‘7 4‘

3.1.3 KonrpoabHas padora Ne3

MaxkcuManabHOE KOJIMYSCTBO — 6 0aJIjoB;
paBUJIBLHOE perieHue He MeHee 5,1 3amanuii — 5 6aoB;
npaBuiIbHOE pernieHue ot 4,2 no 5,1 3amanwmii — 4 6ania;
npaBuiIbHOE pernieHue ot 3,3 10 4,2 3amanuii — 3 6amia;
MeHee 3,3 pelieHust 3a1aHuii — 2 6annia.

Ipumep 3a0anus xkonmponvrou pabomsi Ne3

1) U3 70 nammouek 5 6pakoBaHHbIX. Hayaauy 6epyT oaHy gaMnodky. HaliTi BEeposiITHOCTB TOTO,
YTO OHAa OpaKOBaHHAs.

2) Bpocatot 2 urpanpHbIx KyOuka. HallTu BEpOsITHOCTD TOTO, YTO CyMMa BBIIABIINX OYKOB PaB-
Ha 10.

3) [lBa cTpenka AenarT M0 OJHOMY BBICTpENly IO MHIIEHH. BeposTHOCTh momagaHus MepBoro

0,4, Broporo 0,7. HaliTu BEpOsITHOCTH TOT'0, YTO B MHIIICHb MOMATYT 00a CTpeKa.
4) JIuckpeTHas ciaydaiiHas BeluunHa X 3a/aHa 3aKOHOM PACIIPEIC/ICHHUS:

X 1 2 3

P 03] 02| 05

Haiitn matemaTrueckoe oxxuaanre M(X) aToii cirydaifHOWM BETUYHHBI.
5) M(X)=2, M(Y)=3. Haiitu M(2X — 3Y).
6) HenpepoiBHast cinyyaiiHas ~— BeauuMHa X 33aJaHa 3aKOHOM  pacIpelesICHUs:

0 mpux<O,
F(x)= x? npu Q< Xx<1,
1 npux>1.

HaiiTu IoTHOCTH pacnpeserneHus BeposiTHocTer f (X) JTOM CIIy4alHOW BEIIUYUHBI.

3aoauu ons koumpoavHou pabomwt Ne3:

1) U3 20 nammnouek 4 OpakoBanHbIX. Haynauy OepyT onHy nammnodky. Haiitu BeposiTHOCTB TO-
ro, YTO OHA OpaKOBaHHASI.

2) B smuke 10 Oenbix 1 5 yepHbIX mapoB. W3 smmka ciydaiiHbIM 00pa30M JTOCTald OJIMH IIap.
HaiiTi BeposiTHOCTB TOTO, UTO OH OYZET OeNbIM.

3) Ha nrunedepme 100 kyp u 50 ryceit. HaliT BEpOSATHOCTH TOTO, YTO CIy4ailHO BBHIOpaHHAs
Ha 3TOH (epMe NTHUIla OKAKETCS TYCEM.

4) Marmra, Hacrs, Tons, Camra 1 Makcum Opocaiiu sxpeOuii-koMy HaurHATh Urpy. Haiitu Bepo-
ATHOCTb TOTO, YTO UTPy OyneT HaunHaTh Hacrs.

5) bBpocator nBa urpaneHbBIX KyOuka. HaiiTé BEpOSTHOCTH TOTO, YTO CyMMa BBINIABIIUX OYKOB
PaBHO 5.
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6) bpocaioT aBa UrpaibHBIX KyOuka. HaiiTh BEpOSITHOCTh TOTO, YTO MPOM3BEICHNUE BhIMABIINX
OUYKOB PaBHO 6.

7) bBpocatot nBa urpaibHbIX KyOuka. HaliTH BepOsSTHOCTh TOTO, YTO CyMMa BBIMABIIUX OYKOB
paBHa 6.

8) bpocatot aBa UrpabHBIX KyOuka. HaliTH BEpOSITHOCTH TOTO, YTO MPOM3BEICHUE BBIMABIINX
OYKOB paBHO 12.

9) BeposTHOCTB HCIIPaBHOCTH ITpuboOpa kiacca A pasHa 0,8, a mpubopa kinacca B 0,9. Haymauy
OepyT 1Mo ogHOMY MPUOOPY KaKIoro kiacca. HailTu BeposITHOCTH TOTO, 4TO 00a mpubopa oka-
JKYTCSl UCIIPABHBIMHU.

10) /IBa cTpenka A€NaroT IO OJHOMY BBICTPEIY IO MHUIICHH. BeposTHOCTB momnaganus nepBoro
0,6, BToporo 0,8. HaliTu BEposSTHOCTH TOT'0, YTO B MHIIICHB MOIATYT 00a CTpeIKa.

11) IIpubop cocrouT U3 ABYX Aeraineil. BeposTHocTh O0TKa3a kax o neranu pasHa 0,1. [pudop
MpeKpaTuT paboTarh, € OTKaXYT 00e netanu. HallTu BepoaTHOCTH TOro, 4To MpUOOp MpeKpa-
TUT paboTaTh.

12) BeposTHOCTB C/1aTh HOPMATHUB TI0 OEry JUIst OHOTO CTyaeHTa paBHa 0,7, a Ul APyroro CTy-
nenra 0,9. HaiiTu BEposITHOCTB TOTO, 4TO 00a CTy/IeHTa CAayT HOPMATUB 1O Oery.

13) JluckperHas ciaydaiiHas BeluunHa X 3a/aHa 3aKOHOM PaCIpeIC/ICHHUS:

X 3 4 5

P 02 | 05| 03

Haiitu maTtemarnueckoe oxuganue M(X) aToit cirydaiiHO# BETUYHHBIL.
14) JluckperHas ciaydaiiHas BelUYMHA X 3a/laHa 3aKOHOM PACIIPEICIICHHUS:

X 2 4 7

P 06 | 03 | 01

Haiitu maTtemaruueckoe oxuaanue M(X) 3Toii cirydaitHOW BEeTHYHHBI.
15) JluckperHas ciaydaiiHas BequunHa X 3a/1aHa 3aKOHOM PaCIIPEICIICHHUS:

X 4 6 9

P 0301 | 06

Haiitn matemaTrueckoe oxxuaanre M(X) aToii cirydaiftHOWM BETUYHHBI.
16) [uckperHas ciy4aiiHas BeJIM4YrHa X 3a7aHa 3aKOHOM PaCIpeIeICHUsL:

X 1 4 8

P 0,7 1 02 ] 01

Haiitn matemaTrueckoe oxxuaanre M(X) aToii cirydaifHOW BETUYHHBI.
17) M(X)=2, M(Y)=1. Haiitu M(X — 2Y).
18) M(X)=4, M(Y)=2. Haiitu M(2X — 3Y).
19) M(X)=3, M(Y)=1. Haiitu M(3X -Y).
20) M(X)=3, M(Y)=2. Haiitu M(2X +3Y).
21) HenpepbiBHas cityyaiiHas BennurHa X 3ajaHa 3aKOHOM pacIpe/Ie/ICHuUs:

0 npu X <0,

F(x)= x2+§x npuO<X£%,

1
1 npu X >—.
PRy

Haiitn mnoTHOCTE pactpenenenus BepostHocTer f (X) JTOM CIIy4alHOU BEJIMYUHBI.
22) HemnpepbiBHas ciydaiiHas BelTMYMHA X 3a/1aHa 3aKOHOM PACIpe/ICIICHHSL:

0 npu X <0,

F(x)= x2+gx npuO<XS%,

1
1 npu X >—.
sy
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Haiitu mutoTHOCTS pacmpesencHust BepostHocTel f (X) ATOM CIy4aiiHOW BEJTUYUHBI.
23) HenpepoiBHast ~ ciydaiinas  BeaumumHa X 3aJaHa  3aKOHOM  pacIpeIesieHUs:
0 npux<O,
_ 3
F(X)— X npu0<x<1,
1 npux>1.

Haiit mioTHOCTH pacrpe/esieHus BepostHocTen f (X) 3TOM CIy4YaliHOU BEJTUYUHBI.
24) HenpepblBHAs ciiydaiiHas Beln4yrHa X 3a/1aHa 3aKOHOM PACIPE/ICIICHHSL:

0 npu X <0,

F(x)= x2+§x npu0<XS%,

1
1 npu X > —.
PET=3

Haiitu mioTHOCTH pacripe/iesieHus: BepostHocTen f (X) 3TOM CIy4YallHOW BEJIUYUHBI.

3.2 Ouenka 3a cemecTp

CemecTpoBasi OIICHKA OMpeAeseTcss KaK OKPYIJICHHOE 10 IEJOTO YHhCIia
cpeaHee apu(pMETHUSCKOE OIEHOK TEKYIIEro KOHTPOJIS, MOJIYYCHHBIX B TCUCHHUE
ceMmecTpa.

4 KoOHTPOJIbHO-OLIEHOYHbIE CPeCTBA MPOMEKYTOYHOM aTTeCTAIUM
K nmpomexyTo4Hoii arrectaniuu B (opMe dK3aMEHa JIOMYyCKaeTcss 00ydarouuics
YCHEIIHO CNIAaBIIMKA BCE KOHTPOJbHBIE paOOThl (He MeHee ueM Ha 3 Oamna). Eciu
OOy4YaroNIMICs UMEET TEKYIIYIO 3aJJ0JKEHHOCTh 10 AUCIMIUIMHE, TO HA DK3aMEHE
OH JIOJIKEH JIMKBUIUPOBATH JIAHHYIO 3aJI0JDKEHHOCTh U TOJBKO IMOCJE 3TOTO MpHU-
CTYIHUTh K OTBETY IO PK3aMEHAIIMOHHOMY OWJIETY B paMKaX BPEMEHH, OTBEJICHHO-
IO Ha HK3aMEH.
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4.1 IlpuMepHBI BapuaHT OujieTa:

MHUHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUCKON ®EJIEPALIUN
JEIAPTAMEHT HAYYHO-TEXHOJIOI MYECKOW TTOJIATUKU 1 OBPA3OBAHMS
OEJEPAJIBHOE I'OCY AAPCTBEHHOE BIOJIKETHOE OBPA30OBATEJIbHOE YUPEX/JEHME BbICIIET'O OBPA3OBAHMA
«JIOHCKOI I'OCY JAPCTBEHHBII ATPAPHBIIA YHUBEPCUTET»
A30BO-YEPHOMOPCKHWIA MHKEHEPHBII MIHCTUTYT — GUITHMAJ
OEJEPAJIBHOI'O TOCYAAPCTBEHHOI'O BIOJKETHOI'O OBPA3OBATEJIbBHOI'O YUPEXJAEHNS BbICIIEI'O OBPASOBAHUS
«JIOHCKOI I'OCYJAPCTBEHHBII AT'PAPHBIA YHUBEPCUTET» B I'. 3EPHOI'PAJIE

CrenmansHocTh 38.02.01 «OxoHOMUKA YTBepkIeHO Ha 3aceJaHuu Kadeapel

U OyXTaJITepCKUM y4eT (110 OTPaCIIsiM)» «MaremaTrka 1 OMOMHGOPMATHKA

Juctummaa EH.01 Maremaruka oT IpOTOKOJ Ne
NHucrpykuus:

1. BHuMaTenbpHO MpoyTHUTE 3ajaHKE.

2. MakcuMalisHOE BpeMsl BBITOTHEHHS 3aanus: 45 MuHYT (1 akageMUYecKHii yac).

3. Bl MOkeTe BOCIONIB30BATHCS: KABKYIATOPOM, (hOpMyIaMu U TipaBuiiaMu TuddepeHIrpoBaHus, Tabd-
JIMLEH OCHOBHBIX HHTETPAJIOB.

3K3AMEHAIIMOHHBIN BUJIET Ne 0.

1. HekoTopsle cBoiicTBa (hyHKIMHA, UIMEIOLIMX B TOUKE KOHEUHBIN Ipees.
2. MaremaTtrndeckoe 0)XHJIaHHE JUCKPETHON CITy4aifHO# BETMYMHBI M €70 CBOMCTBA.

3. UccnenoBaTh GyHKIMIO HA SKCTPEMYM, MOHOTOHHOCTb: Y = x2 —2x-3.

3aB. kadenpoi dUO [IpenonaBarens dUO

(moamucek) (moanuch)

4.2 Bonpockl K 3K3aMeHYy

- TeOpETHYECCKAA 4aCTh:
OcHoOBHbIE MOHATHS M METOAbl MATEMATHYECKOI0 aHAIN3A

1. MmuoxectBa. O0beIMHEHNE, IEPECEUEHNE MHOKECTB.

2. Omnpenenenne ¢pyHkmun. O01acTh onpeaeneHus QyHKIIH.

3. Ipenen ¢pynkuuu. OnHocTopoHHUE mpenensl. [lpu3Haku cymecTtBoBaHus npezena (QyHK-
IIUU B TOUKE.

4. HekoTopble cBoicTBa QYHKIMA, MMEIONINX B TOUKE KOHEUHBIH Mpeer.

5. beckoHeuHO Mable 1 OECKOHEYHO OOoJbIne (DYHKITUH: ONPEICICHHS; CBOUCTBA.

6. DOKBHUBaJIEHTHbIE OECKOHEUHO MaJlble: ONpe/IeeH s ; CBOWCTRA.

7. HemnpepbBHOCTh PYHKIIMM B TOUKE U Ha oTpe3ke. CBoMCTBA (YHKIMN HETPEPHIBHBIX B TOY-

Ke.
8. Touku pa3psiBa pyHKUIMHU. Touku paspsiBa 1-ro u 2-ro poaa.
OcHoBbI 1M PepeHIHATBLHOT0 HCYHCTCHUS

9. IIpousBoaHas (QyHKIMH, €€ T€OMETPUUECKUI CMBICI. YpaBHEHHE KacaTelbHOH K IIOCKON
KPHBOM.

10. Muddepenuupyemocts dynkun. HeoOxoaumerii npuszHak nuddepeHnupyeMocTu QpyHK-
117078

11. Muddepennnan pynxuuu. CBs3b ¢ IPOU3BOTHOM.

12. TlpaBuno Jlonurans packpeITUSI HEOTPEACTICHHOCTEH.

13. Teopema Pomnsi. Ee reomerpuueckuii cMbICI.

14. Teopema Jlarpanxa. Ee reomeTpuyeckuii CMbICI.

15. Onpenenenue Bo3pactaromeil u yosisaromeit GpyHkuu. [IpusHak MOHOTOHHOCTH.

16. Toukn MakcuMyMa ¥ MEHEMYyMa. HeoOXoauMbIii TIPU3HAK KCTpEeMyMa.

17. Kputndeckue Touku 1-ro poga. JlocTaTouHblil IpU3HAK 3KCTpeMyMa (DyHKITUH.



18.

19.

20.
21.

22.
23.
24.

25.
26.
27.
28.

29.
30.
31.

32.
33.
34.
35.
36.
37.

38.
39.

40.

41.

42.

43.
44,
45.
46.
47.
48.

49.
50.
51.
52.
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Brimykiiocts, BoruyTocTh rpaduka GpyHkuuu. [IpusHak BBITYKIOCTH, BOTHYTOCTH rpaduka
byHKINN.
Touku neperuda rpaduka ¢pynkiuu. HeoOxomumelii mpu3HaK CyIIeCTBOBAHUS TOUKH IEpe-
ruba.
Kputnueckue Touku 2-ro pona. JlocTtaTouHbIil MpU3HAK CYIIECTBOBAHUS TOUKU Neperuoa.
AcuMITOTH rpaduKka QYHKIIUU: BEPTUKAIBHBIC U HAKJIOHHBIC.
OCHOBBI HHTEIPAJIbLHOI'0 HCYHCJICHUSA
[TepBooOpazHast GyHKIHMS U €e OCHOBHBIE CBOMCTBA.
HeonpeneneHHbIil THTErpal U €ro OCHOBHBIE CBOMCTBA.
OrnpeiesieHHBId MHTETpall, Kak IMpeAesl MHTErpalbHbIX CyMM. Teopema CyIIeCTBOBaHUS
ONPENIETICHHOT O UHTErpasa.
['eomeTpuyeCKHil CMBICH ONPENEIICHHOrO UHTErpaa.
®dopmyna Herorona—Jleibuwua.
CBolicTBa onpeeIeHHOro HHTErpasa.
Brruncnenue miomaaen miockux Guryp B 1eKapTOBBIX KOOPIUHATAX.
OcHOBHbBIE IOHATHUSI U METObI TEOPUH KOMILJIEKCHBIX YHCeJ
KommuiekcHble uncna: anreOpanueckas U TPUTOHOMETpUYecKas (JOPMBL.
JleiicTBUS HaJl KOMIUIEKCHBIMU YHCIIAMH B alreOpandeckoit popme.
['eomeTpuyeckas UHTEpIIpeTalsl KOMIUIEKCHBIX YHCEIL.
OcHOBHBIE OHATHS U METOAbI TUHEHHON aaredpbl
[lonsiTHE MaTpULBL.
JInHeliHbIe onepany HaJ MaTPULIAMHU.
[lonsiTue onpenenuTens KBagpaTHo Matpulibl. CBOMCTBA ONpeIeauTENEH.
Pemenue cucrem JIMHEHHBIX ypaBHEHUH 110 hopmyniam Kpamepa.
Jlunelinple onepanuu Haj BekTopaMu. CBOMCTBA JIMHEMHBIX ONEpaLiuid.
Omnpenenenue BEKTOpa 110 KOOPAXHATAM €ro Hayasla U KOHIIa.
OcCHOBHBIE IOHATHS U METOAbI IMCKPETHOI MAaTeMATUKHU
OcHOBHBIE TTPaBUJIa KOMOMHATOPUKH: IPABHUIIA CYMMBI U IPOU3BEICHHUS.
Pa3memenus. IlepecranoBku. Couetanusi.
OcCHOBHbIE IOHATHS M METOAbI TEOPUH BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKHU
OCHOBHBIE TIOHATUS: OINpPEAENIECHUs TOCTOBEPHBIX; HEBO3MOKHBIX; CIIy4allHbIX; HECOBMECT-
HBIX; COBMECTHBIX; PABHOBO3MOXKHBIX; SJIEMEHTAPHBIX COOBITUH (MCXO/I0B); HCXOJOB OIIBITA,
OIaronpusATHBIX COOBITHIO; TIOTHOW TpyNIbl coObITHI. Knaccuueckoe onpeneneHue BeposT-
HOCTH.
Cymma coObiTuii. TeopeMa CloKeHHUS BEPOATHOCTEH, criencTBusi. [IpoTHBOMONIOXKHBIE CO-
OBITHSI.
[TpousBenenre coObITUIH. YCIIOBHAs BEPOSITHOCTh. Teopema MpOou3BeNCeHUs BEPOSTHOCTEH,
CJIE/ICTBHUS.
CrnyuaiiHble BeJIMUMHBI, UX KJIacCU(UKAIIHSL.
JuckpeTHble ciydaiiHble BEIMUMHEL. Py pacnipenenenus.
MaremaTuyeckoe OKHUIaHUE JUCKPETHOM CIIy4YalHOW BEJIMYMHBI U €70 CBOMCTBA.
Jucniepcust AMCKPETHOM CIIydaliHON BEJIMYMHBI U €€ CBOMCTBA.
CpenHee KBaipaTUYECKOE OTKIOHEHHUE IUCKPETHOM CIIy4allHOM BEJIMYHHBI.
HenpepsiBHble cnydalinble BenmnuuHbl. OyHKIUA pacnpeneneHus. [noTHocTs pacnpenene-
HUSL.
UucnoBble XapaKTEPUCTHKNA HENPEPHIBHBIX CITYYAHBIX BEJIUYHH.
Ienn 1 3a7a4M MaTeMaTUYECKOM CTaTUCTUKHU.
Bri6opka, renepanabHas COBOKYIMHOCTh, 00BbEM BBIOOPKH, BapHaHTa, 4acTOTA.
Bapuaunonsslii psa. OMOUPUUECKUI 3aKOH pacipeieNieHuUs.
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- IPpaKTHYeCKad 4YacCTh:

53

54

55

56

57.

58.

59.

60.

61.
62.
63.
64.

65.

66.

67.

68.

69.

70.

71.

72.

73.
74.

sin X

3X+2

3x-3
sin X
X

5x+1
_ COSX
6x—-1

" . 3x2 -10x+2 . x2—4x
Haiitu npeaensl GyHKIMNA: |im 5 Im—
x—o0 3+ 20X + X x—4 X° =16

N . 2x2+10x—7 . x2—3x+2
Haiitu npeaensl GyHKIUNA: |im > o Iim———/—
Xx—0o IX+4X°+9 xo1 x°-1

5x% +21x—1 . 2x%2—3x-2
Im —Za Im 2—
X—0 12X +3X“+7 x—52 Xc—4

6x% +20x—11 _ x2+2x-15
Im —2, Im 2—
x—o 1+9X+3X x—=3 X°-=9

. Haiiti nmponsBoanbie QyHKIMA Y = (2X — 3)'th , Y=

(5x+7)-cosx, y =

. Haiiti mpousBoansie pyHKIM Y

. Haiiti nmponsBoanbie GpyHKIMA Y (9X +1)- sinx, y=

. Haiiti mpousBoansie pyHKIMi Yy (3X —l)- eX,y

Haiitu npenenbr pyHKImii:

Haiitu npenensr pyHKImii:

HccnenoBath QyHKIMIO Ha KCTPEMYM, MOHOTOHHOCTD: Y = X2 —4x+3.
HccnenoBath GyHKIMIO HA SKCTPEMYM, MOHOTOHHOCTB: Y = x2 —2x-3.
HccnenoBaTth Ha SKCTPEMyM, MOHOTOHHOCTh (DYHKIIHIO: Y = x2 —6x—2.

HccnenoBaTh Ha SKCTPEMYM, MOHOTOHHOCTh (DYHKIIHIO: Y = x2 +8x—2.

Haiitu HeonpeeIcHHBIC HHTETPAITBI _|'(3X2 + X —1)dx , I(ex - éjdx :
X
HaiiTu HeomnpeneneHHble HHTETPaIbl j (4X3 +2x% — S)dx , j(sin X+ ﬂ)dx .
X
Haiiti HeonpeneIeHHBIC HHTETPAITBI J'(SX3 —3x% + Z)dx , I(COS X+ Ejdx .
X

Haiiti HeonpeieeHHbIE HHTETPaIbl I(4X3 +6X+ S)dx : I(Ctgx + Ejdx :
X

dx ,
Haiiti HeonpeeIeHHbIE HHTETPAIb] j’2— : _[Sln(3x ~1)dx..
X®—4
y dx
Haiit HeornpeieieHHbIE MHTETPaIb j 5 , ftg (4X +3)dx.
X“+4
o dx 2x+3
Haiitu HeonpeieIeHHbIE HHTETPAJIbI 12—9 , je dx.
X —
y dx
HaifTu Heompe/ieIeHHbIC HHTErPabl | 2.9 [ty (5x +1)dx.
X"+
2

Haiitu miomans Gurypsi, orpaHudeHHoOM TuHUsAME: Y = X, X =3 u ocbro Ox

Haiitu rutomanp Gurypbl, OrpaHUYeHHON JTHHUSAME: Y = 3x° , X=1 u ocpro Ox
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75. HaiiTu rutomaas GUrypbl, OrpaHUYCHHON TUHUAAME: Y = 2X, X =2 1 ocbio Ox

76. Haittu mutomaas GUrypsl, orpaHHYeHHOM TMHUAMEU: Y = X, X =4 u ocbio Ox

77. BeposiTHOCTB MCTIpaBHOCTH puOopa kinacca A pasHa 0,8, a mpubopa kmacca B 0,9. Hayna-

yy OepyT 1o oJHOMY pubopy Kaxkaoro kinacca. Haiitu BeposiTHOCTH TOro, 4TO 00a mpubopa

OKAXYTCA UCIIPABHBIMMU.

78. JIBa cTpesnka JenarT M0 OJHOMY BBICTpEy MO MHILIEHU. BeposSTHOCTH monagaHusi NepBOro
0,6, BToporo 0,8. HaliTu BEpOsSTHOCTH TOT'0, YTO B MHIIICHB MOIMAIYT 00a CTpeJIKa.

79. TIpubop cocTout U3 ABYX AeTaneil. BeposTHOCTh oTKa3a kKaxaou neranu pasHa 0,1. [Ipubop
MPEKPAaTUT paboTaTh, €CIM OTKAXYT 00e neranu. HaiiTu BEpOATHOCTH TOTO, 4TO HPUOOP

peKpaTUT paboTaTh.

80. BeposiTHOCTB CllaTh HOPMATHUB TIO OETy Ui OHOTO cTyaeHTa paBHa 0,7, a UIs Ipyroro cry-

nenTta 0,9. Haiitu BeposITHOCTB TOTO, 4TO 00a CTy/I€HTa CIayT HOPMATUB 10 Oery.

81. luckpeTHas cnyyaiiHas BelnyrHa X 3a/laHa 3aKOHOM paclpeesieHusI:

X 3 4 5

P 02 ] 05 ] 03

Haiitn yncioBble XapakKTEPUCTUKU ITOW CIIy4alHOW BEJIMYUHBI.
82. luckpeTHasi cnydaiiHas BelimanHa X 3a/laHa 3aKOHOM paclpeaeiiCHuUs:

X 4 6 9

P 03 ] 01 ] 06

Haiitu unciaoBeie XApaKTCPUCTHKH 9TOM CJ'Iy‘IﬂfIHOfI BCIINYHNHEI.
83. I[I/ICerTHaH CHy‘I&ﬁH&H BennunHa X 3a7aHa 3aKOHOM pacpeaciaCHus:

X 2 4 7

P 06 | 03 | 01

Haiit yncioBsle XapakTEPUCTUKU 3TOM CIIy4alHOW BEJIMYUHBI.
84. luckpeTHasi cnydaitHas BelimarHa X 3a/laHa 3aKOHOM paclpeaciiCHuUs:

X 1 4 8

P 0,7 1 02 ] 01

Haiitu ynciaoBble XapakTEPUCTUKU OTOM CIIy4aliHOW BEJIMYUHBI.
85. HenpepbiBHast ~ ciydaiiHas ~ BenuumHa X 3a3/JaHa  3aKOHOM

0 npu X <0,

F(x)= x2+§x npuO<XS%,

1
1 npu X > —.
PR =Y

pacnpeaciiCHUA:

Haiitu mutotHOCTH pacnpesesnerus BepositHocTeit f (X) 9TOM CIIy4aliHOU BEJIMYUHBI

86. HenpeppiBHast ~ ciydaiiHas ~ BenumumHa X 3a7aHa  3aKOHOM

0 npu X <0,

F(x)= x2+gx npuO<XS%,

1
1 npu X >—.
PRy

pachpe/ieneHus:

Haiitu rmutotHOCTh pacnpesenerus BepostHocTeit f (X) 9TOM CIIy4aliHOW BEJIMYUHBI
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87. HenpepbiBHast ~ ciydailHas ~ BenuumHa X 3aJaHa  3aKOHOM  PacHpeelCHHS:

0 npux<0,
F(X): X3 npu 0 < x <1,
1 npux>1.

Haiiti mioTHOCTS pacnpesencHus BepostHocTeid f (X) 3TOM CIyYaliHON BEJIUYUHBI

88. HenpepbiBHast ~ ciydaiiHas ~ BenuumHa X 3a7aHa  3aKOHOM  PacHpelelCHHS:

0 npu X <0,

F(x)= x2+§x npuO<XS%,

1
1 npu X > —.
PEEZS

Haiiti mioTHOCTS pacnpesencHus BeposTHocTeil | (X) 3TOM CIYy4YaliHON BEJITUYUHBI.
4.3 Kputepun oueHMBAHUSA, IIKAJIA OLleHUBAHMS

4.3.1 Kputepuu oueHNBAHMS 0TBETA HA TEOPETHYECKHIA BOMPOC:

Onenka «5» TpeOyeT OT CTyJeHTa TiIyOOKUX 3HAHUW MpeaMeTa, BBICOKOH
SPYIUIIMH, CHOCOOHOCTH YBA3BIBATH TEOPHUIO C MPAKTUKOU, TOYHOCTH H3JIOKEHUS,
KYJbTYpbl PEYH, YMEHHS T0JIb30BAThCS HAYUYHOU TEPMUHOJIOTHUEH, 3HAKOMCTBA C
HAy4HOH JINTEPATypoOil, CO CMEKHBIMU HayKaMU, BBICOKOTO YPOBHsI 00111ero oopa-
30BaHUA.

Ouenka «4» OTIIMYAETCA OT OLEHKU «5» TOJBKO TEM, UYTO MPU OTBETAX BO3-
MOXHBI HEKOTOpPbI€ IIEPOXOBATOCTA B MOHHMMAaHUU BTOPOCTEIEHHBIX BOIPOCOB,
3HAHUSX CMEXHBIX JUCIUIUIMH, HEKOTOPhIE YMYIIEHUs B TOYHOCTU (HOPMYIUPO-
BOK, HEOOJIBIIINE MOTPEITHOCTH peur. B 00111em sxe oTBET JODKEH OBITh ITyOOKHM,
MOCJIeIOBATEIbHBIM, TPEOYIOIIMM MHUHHUMAJIBHOTO BMEIIATEeNIbCTBA MPErojaBare-
JIs1.

OueHka «3» npeanojaraeT HaJIU4Ue y CTyJEHTa 3HaHHIl OCHOBHOTO MaTepH-
ayia, U3JI0’KEHHOTO B JICKIUAX U y4eOHUKeE. DTa OI[EeHKAa MOXKET ObITh BHICTaBJICHA,
€CJIM CTYJCHT HE MOXXET MOJIb30BAaThCSI CMEKHBIMU HayKaMH 0€3 TTOMOIIIM Mperno-
JlaBaTelisi, POSIBISICT COMHEHUSI MPU BBIBEJEHUM OCHOBHBIX MPU3HAKOB H3yuae-
MBIX SIBJICHHM, HE BCETJIa MOXET YBS3aTh TEOPHIO ¢ mpakTukoil. Ho obs3aTtenbHO
HEO0OXO0JIMMO, YTOOBI CTYJICHT MOKa3aJl MUHUMYM 3HaHHM, KOTOPHIEC TTO3BOJIAT €My
YCIEUIHO BBIMOIHATh (PYHKIHMHU CHEHHUAIUCTA CO CPEIHUM TPOQPeCcCHOHATBHBIM
o0pa3oBaHHEM, a TAKKE CAMOCTOSITEIILHO MOBBINIATH CBOIO KBATU(UKAIIUIO.

OueHky «2» mpenogaBaTeib 0053aH BHICTABUTH NMPU OTCYTCTBUM Y CTYJEHTA
MUHHAMYMa TEOPETUYECKUX M MPAKTUUECKUX 3HAHWM, KOTOPBIN MO3BOJISET BHITIOJ-
HSATH 00SI3aHHOCTH CIICIIUAIIUCTA CO CPETHUM TPO(eCcCHOHATBbHBIM 00pa30BaHUEM,
HE3aBUCHUMO OT IIPUYUH HEYCIIEBAEMOCTH.



16

4.3.2 Kputepuu onleHMBAHMSI pellieHUs MPAKTUYECKO YacTH:

- IPaBWJIbHOE pElIeHNE 3a1auu — 5 OaJlJIoB;

- ogHa apudmMeTHIecKas omuoKa MPU PEIIeHNH 3a1auu — 4 Oaa;

- IBe apudmeTrnyeckas ommoKa Npu peleHu: 3a1a4u — 3 Oana;

- METOIMYECKas OIIMOKA MPU PEIICHUH 33/1a4U WA OTCYTCTBHE PEIICHUS — 2
Oasa.

4.3.3 llIkana ouleHUBAHUA:
OreHka Ha sk3aMeHe hopMuUpyeTcs Kak cpeaHee apupMeTHIecKoe OaioB 3a
Ka)XJIbIF BOIIPOC B OMIIETE.



