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ITACITIOPT KOMIIVIEKTA KOHTPOJIbHO-OHEHOYHbIX CPEJICTB

1.1 Ob6aacTh NpUMEHEHUsI

Komruiekt

KOHTPOJIbHO-OLICHOYHBIX

ocBoeHus yueOHou nucimmabel EH.01 MaTtemaTuka.

CpCACTB NpC€aHasHAUCH [JJId OLCHKH pPC3YJIbTATOB

1.2 Opranu3zanusi KOHTPOJISI 1 OLIEHKH OCBOEHHSI MPOrPaMMbl Y4eOHOI N CIMIIIMHBI

KoMmiekT KOHTpOJIbHO-O0LIEHOUHBIX cpeAcTB no y4yeOHou auctumimHe EH. 01 MatemaTtuka BKIrO4aeT

KOHTPOJIbHO — OICHOYHBIC MaTCpHaJibl JJIs IIPOBCACHUA:

- TEKYIIEro KOHTPOJIS 3HAHUHU (BXOJIHOTO, ONEpPAaTUBHOIO (IIOYpPOUYHOTO), pyOekHoro, (1o

paszzenaM U YKPYIMHEHHBIM TeMaM);
- MPOMEXYTOYHON aTTECTAllMU CTYACHTOB (MUTOTOBOTO KOHTPOJS MO 3aBEPIICHUI0 M3YUYCHHS

JUCIUTUIAHBI).

(I)OpMI)I NMPOBCACHUSA TEKYLIECT0 KOHTPOJIA IO JUCHUIIIINHC!

TECTUPOBAHUE, 3a4YeThl, MIpaKTUUecKas, rpaduyeckas padora, pepeparsl U UHbIE TBOPUYECKUE PAOOTHI.

®opmMa NPOMEKYTOUHOMH aTTECTALMHU - K3aMEH.
KoMIutekT KOHTPOJIBHO-OIICHOYHBIX CPEICTB pa3padoTaH Ha OCHOBAHUU:

y4eOHOro IulaHa

obopynoBanus. (TOII 50)

- paboueii nporpammsl 1o qucuuiuinae EH.01 Maremaruka;

Komrmuiekr
YCBOEHUE 3HAHMM:

KOHTPOJIbHO-OLICHOYHBIX

cnenuanbHocTd  35.02.16 DxcrutyaTanust 1 PEMOHT CEIbCKOXO3SIICTBEHHON TEXHUKU U

CpCACTB TMO3BOJIICT OILCHUBATH OCBOCHUC YMGHI/II\/JI

pelIeHus ypaBHEHHH;

Ta6muma 1
Obnertrt Ioka3arenn Kpurepnn onenku Tun ®opma
OLICHMBAHUS
(yMerms, 3uamms) OIIeHKH pe3yJIbTaTa pe3yJibTaTa 3aJjaHN; aTTecTaluu
1 2 3 4 5
Vi VYwmenus | I11 Pemienne | — OCHOBHBIE TOHSITUS u TA TA
pewarb JnddepeHInanbHbIX | ompeneaeHus copmymaposanbr | T3Nel,2,3 | - ycTHBIN onpoc;
O0OBIKHOBEHHBIE YpaBHEHHH HEPBOTO | TOYHO U IOJHO; T13Ne2 — (¢opmanu3oBaHH
AuddepeHInaIbH | HopsijKa c|— JlaH 000CHOBaHHBIN, YETKUH, oe HaONIOACHHUE U
BIC YPABHCHMA, PasAC/FOIIUMHUCS co/iep KaTeIbHBIN OTBET; OIICHKA
NEPEMEHHBIMU _ TepeUNCIICHBI METOIbI pesynbratos 1P
peleHust nuddepeHmanbHBIX — DKCIIEpTHas
YpaBHEHU, OLICHKA
12 Pemenue | anropurm pemenms cdopmyauposan oopmienus u
mudhepeHImanbHbIX | toyHo 1 IIOJIHO; 3aLIUThI
ypaBHeHuii nepsoro | __ YCTaHOBIIEHO BEpHOE TIPE3CHTALHI;
1 BTOPOTO MOPANKA C | cooTBETCTBIE OCHOBHBIX (DOPMYII; — (bopManM30BaHHO
TIOCTOSHHBIMU — IIOKa3aHO YMEHHE ¢ HabmoneHne 3a
KodpdHIIEHTaMIL; MPUMCHATh TECOPECTUYCCKUC 3HAHUSA NEATEJIBHOCTBIO
JUIL  BBIIOJHEHUS  NPAKTHYECKUX 00y4aroIKXCs;
3am1ay;
— BEPHO PEIICHBI
nuddepeHIanbHbIe YPaBHEHHUS, A
— MIPOIEMOHCTPUPOBAHO
npaBI/mbH(I))e HpPIMCI:EHE)I anropuT™Ma 13,113 A
JK3aMeH

4



31 3uanue | 111 — OCHOBHBIE  TIOHATHS | TA TA
OCHOBHBIX DopmynupoBanue OIpeIeNICHUsI copmymuposanbr | T3Ne 1,2,3 | — yerHBI onpoc
TIOHSTHH U | OCHOBHBIX NIOHATHA M | TOYHO U TIOJHO; IBNe2 | - ¢opmanuszoBann
METOZIOB MCTOZIOB — OTBET aH TTOJTHBIH, oc HaONIOACHHUE W
MATEMATHYECCKOI' O MATEMATUYCCKOI' O JIOI‘I/I‘-IHBIIZ, cO ;[ep)](aTen},HHf/I; OLICHKa
aHaJimu3a, aHaJIn3a, — 3aruCadbl q)opMyjI[,I pE3yIbTaTOB I1P
JWCKPETHOM BBIYUCIICHUS C TIOSICHEHUSIMU, — TECTHpOBaHHE
MAaTEMaTHKH, 112 — 1aH 000CHOBAHHBIM, YETKHUH, — DKCHepTHas
TeOpUH PopmyupoBakue _ | comepartenbHblil OTBET; OLICHKA
BEPOATHOCTH M | OCHOBHBIX  MOHATHI | __ ANTOPHTM peleHUs BBIOpaH
MaTeMaTHYeCKOW | JAUCKPETHOM BEpHO, 3anaHne BBITIONHEHO,
CTATHUCTHKHY; MaTeMAaTHKH; onpeeneHus chOpMyTHPOBAHEI

nepetHCreHe _ | BepHo u nomHo;

CBOWCTBA  OmCpaltnit | __ YCTaHOBIEHO BEpHOE

Hall ~ MHOXCECTBAMH, | ¢, orpercTBHE OCHOBHBIX (DOPMYIT;

CBOIiCTBa

OTHOLLIEHHH.

113 Wznoxenue

TEOPHH BEPOSTHOCTH IA A

U MaTeMaTHYECKON 13,113 SK3aMEH

CTaTUCTHKH;

(dhopmynupoBka

KJIaCCUYECKOTO

OlIpeieNICHUs!

BEPOSITHOCTH;
32 3mamme | [11  Ilepeumcienme | — HPOIEMOHCTPHPOBAHO TA TA
OCHOBHBIX OCHOBHBIX TOYHOE NPHUMEHEHHE ocHoBHBIX | T3 Nel,3 | — ycrHBI onpoc
YHCTIEHHBIX YHCIICHHBIX METOJIOB | YMCIIEHHBIX METOJIOB [IPU PEIIEHNAH; T13Ne2 —  (popMaTM30BaHH
METOJ0B pemeHns — JIaH 000CHOBAaHHBIH, YETKUH, o€ HaOIIoIeHuEe Hu
pemicHuA NPUKIAAHBIX 33124, cojiepKaTeIbHbIN OTBET; OLICHKA
HPUKJIANHBIX - TOYHO U YETKO IPOBENECHO pesynbrartos [1P
3aaa4. I12 BBIYUCJICHUE ONpeACIICHHBIX — TECTHPOBAHHE

DopmynupoBaHie UHTETPAIOB € HCIOJIb30BaHUEM — DKCIEpTHas

MPUJIOKCHUA METOJIOB YHUCJIECHHOIO OLIEHKa

ONPEACIICHHOrO HUHTETPUPOBAHUS,

MHTErpaia L TOYHO U YETKO MPOBEICHO

BBIHCTICHHIO BBIYKCIICHHE MPOU3BOJIHBIX c

TUIOTIAZICH  TIIOCKMX | prerop30BaHMEM METOJIOB TIA A

duryp, 00beMOB el | yycrennoro auQdepeHIPOBAHHS. 13,113 9K3aMeH

BpaLICHHUS, MyTH,

MPOIIEHHOTO TOYKOM




2 KOMIUIEKT KOHTPOJIBHO-OLUEHOYHBIX CPEJICTB

2.1. Ilpaktryeckue paboOThI

HpaKanecxoe 3ansaTue «HaxoxaeHue npeaejaoB (l)yHKIII/Iﬁ C IOMOIIBI0 3aMeYaTECJIbHbIX

npeaeaoBy.

3anannsa k npakTH4yeckoii pabore.

Jananue 1
. TxcosSx . sin®5y-cos2x Txcos3x
@) lm —— lim ———— == m—
0 sin2x 2 =0 gos3x-aresin® x 3 = smlx
1glx B sin” x sin 2x cosbx
4 0 3xcos9x 5 *30 sin 3x 6 " sin5x
tg*3x-cos8x i 2xcosdx in 3xcosSx
7 =0 sin 4x - arcsin x 8 0 arcsmn Sx Q s—0arcsm2x
. 2xsin3x _ 1g*2x . ctg’ 2xarcsin® 4x
— — lim <& “TTEE X
10 =Paresm” 2x 11 =9 3xsin3xcos9x 12 =* sin3xcos9x
_ x'ctg” 2xarcsin dx Iim tg”3x arcsin 4x tg’Sx-cos3x
13 =0 sm3xcos9x 14 =0 sin’ 2xcos9x 15 +0sin4x-arcsin® 6x
im tg'9x im Ix'ctgsx lim 3x1c'1‘g2x
16 =" 5xsin’3xcos2x 17 =% arcsin2x 18 =" arcsin Tx
im = sin 2xcos 6x lim 2x” cosdx im .fg12x arcsm 3x
19 = 1g"5x 20 =vsmY9xaresin Sx 21 =0 sin’4xcos5x
im tg2xarcsin Sx . 2xctex Jim xsin 2xcosbx
22 =0 sin’ 3xcosdx 23 pait] aresin 3x 24 =  sin’S5x
im 4xcos3x m tg’4x-cos3x I Txcigdx
25 +taresin2x 26 *'sin 2x-arcsinx 27 =0 arcsin2x
i 51‘(:(_:53:\' im ctg” 3xarcsin’ 5x lim fg:'k -Cos Sx
28 =0 arcsin 2x 209 =0 sin2xcosdx 3() *°sin4x-arcsinx
Jananue 2
l-cos2x . (1-cos4x)-cos2x 1—cosbx
e m-—— m—,—s—
1 =" arctg 3x 2 0 sin” 3x 3 s—0aresin” 2x
7%(1— cos —cos cos
im 2x(1 wa-ux} lim 1 cos 4x lim 3x(l-cos 6'{}
4 =0 (1+cos2x)sin 9x § =0 tg°3x 6 =0 (l+cosdx)arcsin 9x
im I—Fc:s_'c bim 1g”2x lim 1 —c?sﬁx
7 =*Varcsin” 2x g =0 (l —cos 61](:0591’ 9 0 1g3x
lim 1-cosbx lim Sxtg2x r.'.ngJ:arcsin'J 4x
1Q " 5xsin 2x 11 =*l-cosbx 12 =0 l-cosbx
. x'ctg2xarcsin dx on tg3xarcsin 4x lim tg’5x-cos3x
13 =0 1 -cosbx 14 =0 (1-cos2x)cos9x 15 *sin4x-(1-cos8x)

Kpurepun onieHuBaeMoOCTH pPe3yJabTATOB:
Kaxnoe 3amanue onennBaerca B 1 6ainr.
23-34 6amna — «3»

35-40 6amnoB — «4»

41-45 6annoB —«5»




IIpakTHyeckoe 3aHATHE «BpIYHCIEeHHE POU3BOAHBIX (DYHKIUI».
Bapuanm 1.
1. Bpruuciure nponsBOAHYIO QYHKIIUN:

2) F(x) = 7x° — 4x3 — 4x + 9;
6) f(x) = 27 + % — 2% + x;
B) f(x) = (x* = 2)(x* + 1);

D () = 2=

3x—8"

2. Brrunciinte Npou3BOAHYIO QYHKIINH B TOUKE X'
a) f(x) = (2x + 13)°, npu x, = —6;

6) f(x) = 24/7x + 11, npu x, = 2;

B) f(x) = 0,5sin (Zx + %) , TIpH X, = =,

12

Bapuanm 2.
1. Brrumciure npousBOAHYI0 QYHKITUN:

a) f(x) = 6x7 +x3+ 4x — 2;
6) f(x) = 3x° + §x8 —x3 —x;
B) f(x) = (x* = 3)(x° + 4);
D) = 22

2x+5°

2. Brruncsnte Npou3BOAHYIO QYHKIINH B TOUKE X'
a) f(x) = (4x + 3)3, npu x, = —2;
0) f(x) = 8V15x + 4, ipu x, = 3;

B) f(x) = %cos (3x = %) IIpH X, = g.
Kpurtepun onennBaeMocT pe3y/ibTaToB:
Kaxxnprit mpumep u3 3aganus 1 onenuBaercs B 1 6amwt, u3 3aganus 2 — B 2 Oasia.
5-6 6amnoB — «3»
7-8 6amnoB — «4»

9-10 6awIoB —«5»



HpaKaneCKoe 3aHATHE «BbhIYHCIeHnEe OIIpeaC/ICHHbIX HHTEIPAJJIOB).

Bapuant Ne 1. Bpruucinuth HHTErpabl

1, 3 1.2

1. J,(* = 3x)dx 6. [ ,(x* —8x)dx
4 5 2 4

2. [ (4 —x*)dx 7. 7,3 —xMdx

3. [7(3x% +x — 3)dx 8. [ (2% + x? — 5)dx
T m

4. fgz —-dx 9. [ 4cosxdx
3 dx 4 dx

5. (x+9)? 10. /., (x+3)2
BapuanTt Ne 2 BolunuciauTh HHTErpaJibl
1 3 3,2

1 [ ,(4x® — 2x)dx 6. [ ,(x* = 7x)dx

2. [7(2 - x)dx 7. [(5 — x%)dx

3. f03(6x2 + x — 5)dx 8. f13(3x3 +x% — 6)dx
s -

4, fgmdx 9. f%zmdx
3 dx 1 dx

5 | vz 102, Gevror

Kpurepun onieHuBaeMoCTH pe3yabTaTOB:
Kaxxnoe 3aganue ouneHuBaercs B 1 Oan

5-6 6amioB — «3»

7-8 6amnoB — «4»

9-10 GamIoB —«5»



IIpakTu4yeckoe 3aHsaTHE «BHINOJHEHUE ONIePALMA HA/I MHOKECTBAMM.

3apaua Ne 1

B rpynne 35ctynentoB. Kaxplil U3 HUX MOJIb3yeTCs XOTs Obl OIHUM U3 BUJIOB TOPOJICKOTO TPAHCIIOPTA!
METPO, aBTOOYCOM U TpoJuielidycom. Bcemu Tpemst BUuaaMu TpaHCIIOPTa MOJIB3YIOTCS 6 CTYIEHTOB,
METpPO U aBTOOYCOM — 15 CTyZIEHTOB, METPO U TPOJUIeHOycoM — 13 CTyneHTOB, TpOIUIeHOyCOM U
aBToOycoM — 9 ctyneHToB. CKOJBKO CTYACHTOB UCTOIB3YIOT TOIHKO OJHUM BHIOM TpaHCTIOPTA?

3agaua Ne 2
Ha 3aBone u3 100 cienmanuctoB 70 4eIOBEK YMEIOT BBITIOJIHATH BU padoT Nel, 45 — i pabot Ne2, u
23 4yenmoBeKa yMEIOT BBITIONHATH 00a BUuAa padboT. CKOJIBKO CIEIUAIMCTOB HE YMEIOT BBITIOIHSATh
paboThl 3THX BHJIOB?

3amaua Ne 3

Joxkasate paBenctBa AU (ANB)=AN(AUB)=A.

3amaua Ne 4

Omnpenenuts Muokecta A U B, A N B, A\B, B\A, eciu:

aA)A={x:0<x<2}B={x:1<x<3};

6) A={x:x?-3x<0}, B={x:x?-4x+3>0}.

Kputepumn onnennBaeMocTu pe3yabTaToB:

Kaxmoe u3 3amanuii 1-3 onenuBarorcs B 1 0aiu1, Kaxkaoe U3 3a1aHuii 4 — B 2 Oaiia.
5-6 6amnoB — «3»

7-8 6amioB — «4»

9-10 6awIoB —«5»



IIpakTuyeckoe 3ansiTne «Pemenne 3aaa4 ¢ peajJbHbIMH IUCKPETHBIMU CJIYy4YallHBIMHU
BeJIMYMHAMMY.
3agauya 1. AGuTypHeHT caa€T [Ba BCTYNIUTEIbHBIX 3K3aMeHa: 10 MaTeMaTuke U gusuke. CocTaBUThH
3aKOH PACIPEIEIICHUS CIIy4aiiHOM BEJIMYMHBI X, YUCIIA ITOJIYyYEHHBIX IITEPOK, €CIIU BEPOATHOCTD
MOJTy4eHHS TIATEPKHU 110 MaTemaTuke paBHa 0,8, a mo ¢usuke — 0,6.

3amaya 2. depmep cumTaer, 4To, IPUHUMAs BO BHUMAaHUE PA3JIMYHbIC TOTEPH U KoJeOaHHS IICH, OH
CMOXeET BBIPYYHUTh He Oosiee 60 IIEHTOB 3a IECATOK SUI] U OTEPATh He Oojee 20-TH LIEHTOB 3a IECATOK U
YTO BEPOSITHOCTH BO3MOYKHBIX BBIUTPHIIICH U TOTEPh TAKOBBI:

nena 3a 10 saurg 06 104 (02 |0 -0,2

p 02 (05 |02 | 0,06 |0,04

Kak ornieHuTh 0OXHIaEMYI0 TIPUOBUTH OT IPOJAXKH JECATKA SUI; OT 0XKUJAEMbIX UM B 3ToM roay 100000
ann?

3apaua 3. CocTaBUTh 3aKOH pacipenesieHus ciaydyaiiHol BenuunHbl X. Halitu yncinoBsie
XapaKTePUCTUKU CIIy4allHOM BETWYMHBI X (X — BBIUTPHIII BIAAEbIa OJHOTO JJOTEPEHHOro O1ieTa).
B notepee paspirpeiBaroTcst N OMIIeTOB;

e M U3 HUX BBIUTPHIBAIOT MO A pyOneil;

k 3 HUX BeIMTpBIBaIOT 110 B pyOneit;

p U3 HUX BBIMTPBIBAIOT 110 C pydneit.

Kpurepuii onuennBaeMocT pe3yibTaToB:
Kaxxnoe u3 3amanuii orieHuBaetcs B 4 6asia.
6-8 6amtoB — «3»

9-10 GamtoB — «4»

11-12 GammoB —«5»



2.2.3a1aHus JJist NTOroBoii arrecramuu (Mg depeHIHPOBAHHOIO 3aUeTa).
1 BapuanT.

1. Beruaucnuts npeaen GyHKIuu:
o x?—49
lim — =
-7 X —5x—-14
3,3
2. 7, = 2x)dx

3. Pemmuthb cucTeMy TMHEWHBIX ypaBHEeHUH 1o Gopmynam Kpamepa.
X, +3X, —2X, =4,
X, +4X, =X; =17,
2%, + X, + X5 = 3.

4. BEIYACIUTD CYMMY U pa3HOCTb 3aJaHHBIX KOMIIJICKCHBIX YK CCII:

(-2 + 3i) (-2 - 5i);

2 BapHaHT.

1. Beruucnuts npeaen GyHKIAH:
X’ +4
lim :
x->3 2X —6
2 3
2. [7,(7 —x*)dx

3.Pemmth cuctemy IMHEHHBIX ypaBHEHUH MeTon0M [ aycca.
X +2X, = X3 =3,
X, +3X, + X, =6,
2%, — X, + X, =4.

4. BBIYUCIUTH CYMMY H Pa3HOCTb 3aJaHHBbIX KOMITJICKCHBIX YHCEJI

(-1+30) (-2 +1i);

Kpurepun onieHuBaeMoCTH pPe3yJabTATOB:

3amanus 1,2,4 onenuBarorcs B 2 0ailia, 3aJjaHue 3 olleHUBaeTcsd B 4 Oaja.
5-6 6amioB — «3»

7-8 6amioB — «4»

9-10 6awIoB —«5»



Cucrema ouennBanus no yuyeoHoi nucuuniaudae EH.01

Maremaruka
IMpomexyT
Texkymas arrecrauus ofHast
arrecranu
. |
Pe3yiabTaTsl 00y4enusi mo yyeonoii nucuuniaunge (MIK) Tectn | Onpo | Pacuer | Pemenue | [lpaktiu | Kontpon | Auddepen
poBaH c HOE CUTyalu €CKHue bHBIC LIUPOBAHHBI
ue 3a/laHd | OHHBIX paboThl | PabOTHI 1 3auer
e 3a1a4
OcHOBHBIE
Ymets | Y1 YMenus pemats 0ObIKHOBEHHBIE MU hepeHIanbHble YpaBHEHHS, + + + + + +
11 Pemenne quddepeHnnanbHbIX ypaBHEHUH IEPBOTO TOPSIIKA C + + + + + +
pa3IeIAIOIUMUCS [IEPEMEHHBIMU
[12 Pemmenne qudepeHnnanbHbIX ypaBHEHUH IEPBOTO M BTOPOTO + + + + + +
MOPAZIKA C TIOCTOSIHHBIMU KO3 QUIIMeHTaMu;
3uate | 31 3HaHKWE OCHOBHBIX MOHATUN U METOJIOB MAaTEMAaTUYECKOIO aHAIIN3A, + + + + +
TUCKPETHON MaTeMaTHKU, TEOPUN BEPOSTHOCTU U MaTEMaTUUECKOMN
CTaTUCTUKH
IT1 ®opmynupoBaHrue OCHOBHBIX MOHATHI U METOJIOB MAaTEMATUYECKOTO + + + + + +
aHaIn3a;
[12 ®opmynupoBaHHe OCHOBHBIX MOHATUNW JAUCKPETHOW MaTEMATHKH; + + + + + +
MEePEUYNCIICHHE CBOMCTBA OINEpaluid HaJl MHOXECTBAMH, CBOWCTBA
OTHOLLICHUH.
13 M3noxxeHue Teopun BEPOSATHOCTH U MATEMATHUYECKOW CTATUCTHKH; + + + + + +
(dbopMyIIMpOBKa KJIIACCHYECKOTO ONPEIEIICHNS BEPOSTHOCTH;
32 3HaHuEe OCHOBHBIX YHCIEHHBIX METOJOB PEICHUS TPUKIAIHBIX + + + + + +
3a1a4.
11 Ilepeuncnenre OCHOBHBIX YNCIECHHBIX METOJIOB PEIICHUS +
MPUKJIaHBIX 33/1a4;
[12 ®opmynupoBaHue NPUIIOKEHHS ONIPEIEICHHOTO UHTErpajia K + + + + + +

PO IEHHOI'0 TOYKOU

BBIYHCIICHUIO ITOMIAeH IIIOCKUX PUTyp, 00bEMOB TeJl BpallleHHs, Ty TH,




2. Jlutepatypa:

1) A.I'Mopakosuu ,I1.B.CemenoB Martematuka: Anredpa u Hadyajla MaTeMaTH4YE€CKOTO
aHanuza,reoMeTpus 4.l yueOHMK (0a30BbIM U yriryoneHHbIN ypoBHH) 10 kitacc —M-2017.
-462c.

2) A.I''Mopakosuy,l1.B.CemenoB MatemaTtuka: Anrebpa U Hayajga MaTeMaTHYECKOTO
aHanm3a,reoMeTpus 4.2 3ama4HuK (06a30BbIM U yriryOneHHbI ypoBHu) 10 kmacc -M-2017.
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