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Conep:xkanue

1 TlepedeHb KOMIETECHIMN ¢ YKa3aHUEM ATANoOB MX (DOPMUPOBAHHS B TIPOIIECCE
ocBoenust OIIOIT

2 OrnucaHue nokazaTeyie U KpUTeprueB OIIEHUBAHUS KOMIIETSHIINI Ha
Pa3IMYHBIX ATanax ux GOpMHUPOBAHUS, OIMCAHUE MK OLEHUBAHMUS

3 TwumnoBble KOHTPOIBHBIC 3a/TaHMSI HJIA UHBIE MaTEPHUAITbl, HEOOXOAMUMBIC TS
OIICHKH 3HAHUM, YMEHUI1, HABBIKOB U (WJIA) ONBITA €SI TEILHOCTH,
XapaKTepU3yoIUX dTanbl GOPMUPOBAHUS KOMIIETEHIIMMI B IIpoIiecce
OCBOEHHMSI 00pa30BaTEIbHON MTPOTPAMMBI

4 Meroaudeckue MaTepuaibl, ONPEACISIONIME MPOIEeAypPhl OLICHUBAHU
3HaHUMW, YMEHUM, HABBIKOB U (MJIM) OMbITA JICSITEILHOCTH, XapaKTEPU3YIOIIIH

ATAIBI UX POPMUPOBAHUS ... v neereennneeeenneeeanneeeannesennneeanneeennneeens
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npouecce ocsoenust OITOII

1. IlepeyeHb KOMIIETEHUMH € YKa3aHHEM 3TANoOB UX (JOPMUPOBAHUSA B

B pesynbraTe uszydeHus AUCHUILUIMHBI «MaTemaTuka (6a30BbI YPOBEHB)»

oOyuaronuecsi, B coorBerctBur ¢ ®PI'OC BO mno mporpamme crnenuanurera
23.05.01 HazeMHble TpPaHCHOPTHO-TEXHOJOTHUYECKHE CPEACTBA, YTBEPKIACHHOIO
npuka3oM MuHucrepcTBa oOpazoBanus W Hayku PO ot 11.08.2020 r. Ne935,
(bopMUPYIOT CleIyIOINEe KOMIIETECHIINH, YKa3aHHbIe B Ta0nuie 1.

Tabmuna 1
dopMupoBaHHe KOMIIETEHUMIA B Mpolecce U3yYeHusl JUCHUNIMHBI
«MaremaTuka (0a30Bblii YypOBEHb)»
Kommerenus HNunukaTopsl OTarsl Bunarer 3angTuii O1LeHOYHBIE
Kon HaumenoBanue AOCTHXKCHUA (dhopmupoBaH TS CpelcTBa s
KOMIIECTCHIMH us (hopmupoBaHUs OLICHKH YPOBHS
KOMIICTCHIINHA | KOMIIETEHIIUU | COPMUPOBAHHOCTH
B IIpoIIecce KOMIIETEHIINH
OCBOCHUS
OIIOII (roxn)
1 2 3 4 5) 6
OIIK-1 | Cnocoben NJI-10I1K-1 1 Jlexumm,
cmasumo u [TpumensieT NPAaKTUYECKUE KonTponbHbie paboThI
pewiams OCHOBHBIE 3aKOHBI SaHATHA, 1-11
CaMOCTOATCIIbHAA CaMocCTOATENbLHBIE
MaTEMAaTHuKHN n
UHOCEHEPHbLE U pabora pabotsl 1-6
MaTEMAaTHYCCKUX
HayuHo- .
MojeIIei,
mexHuueckue

3a0ayu 6 cihepe
ceoell
npogeccuonans
HoU
oesimenbHOoCmu
U HOBbIX
MeAHCOUCYUNTUH
apHbIX
Hanpaeienuil ¢
UCNOIb308AHUE
M
ecmecmeeHHOH
AYYHDIX,
Mamemamuyeck
ux u
MEeXHON02UHeCK
ux mooeneti;

HEOOXOIMMBIX IS
PEIICHUsT TUITOBBIX
3a7a4 B oOJiacTu
aBTOMOOMIIE- 74
TPAKTOPOCTPOCHHUS

[IpuknagHas wmartemaTka B aBTOMOOWIIe-
NuxenepHas

Komnerenuus OIIK-1 — Takxke popmupyercs B X01€ OCBOCHHS AUCIUIUIMH:

bu3suka,

Xumus,

HaueprarenbHas

U TPaKTOPOCTPOCHHH,
reoMeTpus u

dusuka,

MalllMHOCTPOUTEIBHOE uepueHue, TeopeTnyeckas MexaHuka, Teopus MEXaHU3MOB
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U MamuH, TexXHONorusi KOHCTPYKIMOHHBIX MaTepuayioB, MarepuanoBeleHue,
ComportuBiieHne MaTtepuanoB, JleTanu MamMH W OCHOBBI KOHCTPYHMPOBAaHUS,
['unpaBnuka, DNeKTPOTEeXHHUKA, AIEKTPOHUKA u AIEKTPOIPUBO/,
DKCIUTyaTalluOHHBIE MaTepualbl, BBeneHue B crennanbHOCTh, JKCIUTyaTallMOHHAs
MpaKTrKa, BelmoiHeHne, MOAroTOBKa K MPOLIEype 3allUThl U 3alIUTa BBITYCKHOM

KBaJIU(UKAITMOHHON PabOTHI.

2. Onncanue noxkasareJjieid 1 KpUTeprueB OLlEHUBAHUS KOMIIETEHIM I
HA Pa3JIMYHBbIX 3TANaxX UX (OPMUPOBAHUSA, ONTUCAHUE KA OLlEeHUBAHUS

Tabmuna 2

IlepeyeHb OLIEHOYHBIX CPEICTB

Ne Haumenosanue
/T | OIIEHOYHOTO CPEJICTBA

Kpatkas xapakrepuctuka
OLICHOYHOI'O CPEJCTBA

[IpencraBieHue OLEHOYHOTO
cpencrtea B OM

1 KOHTpOJIbHasi paboTta

CPENCTBO NPOBEPKU YMEHUI
MMPUMCEHATH MOJTYUYCHHBIC 3HAHUSA
JUISL peLIeHUs] 3a1a4
OIIPENIENEHHOT0 THIIA TI0 Pa3JIeNy
WM HECKONBKHM pa3jenaM

KOHTPOJIbHBIX PabOTHI 110
BapUaHTam

2 TECTHPOBaHUE

METOJ, KOTOPBIH MO3BOJISIECT
BBISIBUTH YPOBEHb 3HAHUM, YMEHUI
Y HaBBIKOB, CTIOCOOHOCTEH U
JIPYTUX Ka4eCTB JIMIHOCTH, &
TaKXe UX COOTBETCTBUE
OTIpeNIeICHHBIM HOpMaM ITyTeM
aHaM3a croco0OB BBITIOJIHEHHUS
0o0y4armuMucs psiia
CIIEHUATIbHBIX 3aJJaHUM

0OaHK TECTOBBIX 3aJaHMI

3 camocTosTellbHas padboTa

camocTosTeNnpHas padora
00y4arorerocs — 9To Takasi ero
JIESITeIbHOCTD, KOTOPYIO OH
BBITIOJTHSET 0€3
HEMOCPE/ICTBEHHOTO YYaCTHs
MPENo/IaBaTes, HO MO ero
3aIaHUIO U 0]] €r0 HAOJIIOICHUEM.
OO0yJatontuiics, 00J1aTatOTITHIA
HaBBIKAMU CAMOCTOSITEILHON
paboThl, aKTHBHEE U IITy0XKe
ycBauBaeT y4eOHBII MaTepua,
OKa3bIBACTCSI JIYUIIIe
TMOJATOTOBJICHHBIM K TBOPYECKOMY
TPyAy, K CaMO0Opa30BaHUIO U
MIPOJIOIHKEHUIO YIEOBI.

CamocrosiTenbHbIe paboTHI IO
BapHUaHTaM

4 YCTHBII OIIpOC

METO]T KOHTPOJISA, TTO3BOJISTFOIIUN
HE TOJIbKO OIpalruBaTh U
KOHTPOJIMPOBATh 3HAHUS
oOyJaromuxcs, HO U cpasy ke
MONPABJISTh, IOBTOPATH U
3aKpEeIISTh 3HAHUS, YMEHUS U
HAaBBIKH.

6GaHK BOTIPOCOB

IIporpamma oneHUBAHUSI KOHTPOJUPYEMOM TUCHUIINHBI
«MaremaTnka (0a30Bblil YPOBEHb)»




Kon

Kourpoaupyemsie .
Ne pasz[eJP; zl KOHTPOJIUPYEMOI HanmenoBsanue
/o p KOMIICTCHITUH (HJIH OIICHOYHOTO CPEJICTBA
(TEMBI TUCITUTIUHBI)
€€ YacTH)
1 2 3 4

1 | JIuneiinas anredpa KonTpoabnas padora Nel

OIK-1 CamocrositenpHas pabora Nel

2 | Bexropnas anre6pa | OIIK-1 KonTponbnas padorta Ne2
CamocrositenbHas padbora Ne2

3 | Ananutudeckas OIIK-1
KonTposnbnas padorta Ne4d
reoMeTpus Ha
CamocrositenpHas padora Ne3
IIJIOCKOCTH
4 | BBenenue B aHanu3 OIIK-1 KonTtponpHas padora Ne 5, 6, 7
CamocrositenbHas padbora Ned
5 | Juddepennmansuoe | OIIK-1 KonTpoasnas padora Ne 8, 9
HCUYUCIICHUE CamocrositenbHas padora NeS
6 | UaTerpamsHoe OIIK-1 Kontponbnas padorta Ne 10
HCUHCIICHUE CamocrostenbHas pabora Nob

Onucanue nmokaszareje 1 KpuTepueB OLCHMBAHUSA KOMIICTCHUUH 110
aucuniinHe «MaremaTnka (0a30BbId YPOBEHb)» HA Pa3JIMYHBIX 3TANAX UX
¢popmupoBanus,
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OIMMCAHHUC IIKAJI OHCHUBaAHUA

Kon Wuukaropsr ITokazarenu ¥ KpUTEpUN OLICHUBAHUS PE3YJIBTATOB 00YUCHHUSI
KOMIIETEHIIN AOCTHKCHHA HUXKE IIOPOrOBBIM | NPOABUHYTHIN BBICOKUU
U, OTarbl KOMICTCHIMH IOPOTOBOI0 YPOBEHb YPOBEHB YPOBCHB
OCBOEHUS YpOBHS (ynosnerBopu (xopor0) (oTHMuHO)
KOMIICTCHIIN (Hey,HOBJIeTBOpI/I TeHBHO)
u TEJIbHO)
1 2 3 4 5 6
OIIK-1 N-10T1IK-1 oOyJaronuiicst He loOyJaronuicst loOyJaromuics loOyJaronuicst
1 rox Ipumenser 3HAeT 3HAYUTEIBHON  |[IEMOHCTPHpPYET [TeMOHCTpUpYeT [TeMOHCTpUPYET
9aCTH MPOTPAMMHOTO  BHAHHS TOJIBKO BHaHHe MaTepHhana, HeBHAHHE OCHOBHBIX
OCHOBHbIC MaTepHaia, II0X0 OCHOBHOTO [Tormyckaer [OHSTHI U METOIOB
3aKOHBI OpHEHTHPYETCS B Marepuaia, HO He  [CYIECTBEHHBIX NMUHEHHOM 1
MATEMATHUKH W | MOHATHSX M METOJaX  BHAET JeTalel, [HETOYHOCTEH BEKTOPHO# anreOpsl,
MaTeMAaTUUEeCKU | MHEHHON n [oIycKaeT B LIEJIOM [AHAIUTHYECKOI
. | BEKTOPHOI aireOpel,  HETOYHOCTH B yCIIEIIHOE, HO reoMeTpuy,
X MOJIEJIENH, .
AHAMNTHIECKOM (bopMyITHpOBKaX, coJieprkanine imndpepennmanTsHOT
HEOOXOIMMBIX reOMeTpHHY, HapyIaeT OT/ENbHBIC 0 HCUHCIICHHS,
1 PECMICHUS | nuddepeHINaTbHOTO  [TOTHYECKYIO mpoOenbl, YMEHHE  [IPAKTUKH
TUIOBBIX 3ajau | HCUMCICHHS, HE 3HACT  [TOCNEOBATENBHOCT | MPUMEHATH IPUMEHEHHS
B o6nmacTy | MPAKTHKY IPHMEHEHUS b B H3I0KCHHH TPHUEMbI I METOJBI  [MaTepHaia,
Marepuaa, JOIyCKaeT [IPOrpaMMHOro JIMHEIHOH 1 MCYEPIIBIBAOLIE U
aBTomMoOmiIe- 1 CYILECTBEHHBIC MaTepurana BEKTOPHOI [OCIIeI0BATEIIBHO,
TPaKkTOPOCTPOC | omubku anre6pel, METKO M JIOTUYHO
HUSL. AQHATUTHYECKOI M37araeT MaTepHal,
TeOMETpPHH, XOPOLLIO
nudepeHInaTbHO OPUEHTUPYETCS B
TO HCUHCIICHHUS MaTepuaie, He
IUTSL pEIeHHS BaTpyIHSETCS C
y4eOHBIX 3a/1a4 OTBETOM TIpA
BHIOU3MEHEHUH
BagaHuil

3. TunoBble KOHTPOJIbHbIE 32]aHUS UJIH HHbIE MATEPHAJIbI, HEOOX0IMMbI€
JJISI OLlEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA AeATEeJbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHHUS KOMIIETEHIUI B Ipolecce

0CBOCHMS 00pa30BaTe/IbHOI MPOrpaMMBbl

3.1 KonTpoabHbie padoThI

Temamuxa KOHMPOAbHLIX pabOm YCTAHABIMBAETCS B COOTBETCTBUH C
TEMATUKOMN MPOUJCHHOTO JIEKIIMOHHOTO Kypca.
Konuuecmeo sapuanmos nis xaxaoro 3aganus — 20.

KonTpoabnas padora Nel

1. B3amavax 1.1- 1.20 pemuTs 3a1aHHYIO CUCTEMY JIMHEWMHBIX YPABHEHU:

e mosB3yschk hopmynamu Kpamepa;
e MetonoM ["aycca;
® MAaTPUYHBIM METOIOM;
o5x, + 8X, X = —7
1.19x, + 2x, + 3x, = 1
2%, — 3X, + 2%, = 11

+2x, +x; =
-5x, +3x;
+7x, —x; =




3x,
1.3 {2x,

2x,

4x,
1.5

2x,

ox,

X1
1.7

2x,
4x,

3x,

2x,

1.9

Xy

1.17

1.19

+ 2x,
+ 3x,

+ X,

—-3x,
+5x,
+ 6x,

+X,
- X,

+ X,

—-5x,

+X,

+X,
+X,

+ 5x,
—x,

—-2x,

+4x,
+5x,

- X,

+X,
- X,

+4x,

+5x,

—-2x,

+x; = 5
+x;, = 1
+3x, = 11
+2x; = 9
-3x, = 4
-2x, = 18
+2x, = -1
+2x, = -4
+4x, = -2
+x;, = 4
-3, = -17
—-x; = 0
-x; =1
+x; = 6
+x;, = 4
+2x, = =1
-x, = 0
X, = 2
+2x;, = 8
+x; = 0
-3x, = -1
+4x, = 20
-3x; = 3
-5x, = -8
-x; = 7
-x;, = 4
+4x, = 11

x, +2x,
1.4 <5x;, +x,
3x, -x,
2x, —X,
1.6 <3x;, +4x,
3x, —-2x,
3x, —x,
1.8 <-2x;, +x,
2x, —x,
X, +x,
1.10 {2x, -—x,
3x, —2x,
2x, —X,
1.12 {3x, +4x,
2x,
x, —2x,
1.14 <2x, +3x,
3x, —2x,
2x, —X,
116 4 x, +3x,
2x,
X, —X,
1.18 <2x, +3x,
2x, +x,
11x, +3x,
1.20 < 2x, +5x,
X, +Xx,

KourpoJubHast padora Ne2

+ 4x,
+ 2x,

+ X,

—2x,

+4x,

+ X,

+4x,

+ X,

—6x,

—3x,
—5x,4

+ 7x,4

+ 3x,
—4x,

—5x,4

+ 3x,

—2x,

+ X,

+ 3x,

—5x,

+ X5

31
29
10

11
11

17



1) 3anmcath BekTOphl AB U AC B CHCTEME OpPT i, j U HAWTH JUTUHBI 3THUX

BEKTOPOB;

2) Halitw opT BekTOpa AB

2. B3amauax 2.1- 2.20 nansl koopauHatel Touek A, B, C . Tpebdyercs:

3) u300pa3uTh BEKTOPH AB N AC B KOOPAMHATHON MIOCKOCTH XOy |

4) mHaiitu Bektopa d,=3AB-2AC wu d,=2AB+3AC  aHAIUTHYECKH W
r€OMETPHYECKH.

2.1 A(-8,-3), B(4;-12), C(8; 10) | 2.11 A(4;0), B(7 4), C(8; 2)
22 A(-5:7), B(T: -2). C(11; 20) 212 A(-2; 7), B(10; -2), C(8; 12)
23 A(3; -1). B(7; 1), C(4: -2) 213 A(-6; 8), B(6; -1), C(4: 13)
24 A(-12;-1), B(0;-10), C(4; 12) | 2.14 A (0;2), B(3; 6), C(4: 4)
25 A(-10;3), B(2; 0), C(6; 22) 215 A(-10; 5), B(2; -4), C(0; 10)
26 A(0;0), B(3; 4), C(4;2) 216 A(-4 12), B(8; 3), C(6; 17)
2.7 A(-9; 6), B(3; -3), C(7; 19) 217 A(-3; 10), B©; 1), C(7; 15)
2.8 A(3;-3),B(6; 1), C(7;-1) 2.18 A(4;-3),B(7;1),C(8;-1)
29 A(l; 0), B(13;9), C(17; 13) 219 A(2;-2), B(5;2), C(6; 0)
210 A(0;2). B(12:-7), C(16:15) 220 A(-1; 1), B(2; 5), C(3; 3)

KonTpoabnas paéora Ne3

1. B 3agauax 4.1- 4.20 gansl xoopauHaThl BepiiuH TpeyroibHuka ABC.

Haiiru:
JIUIMHY CTOpOHBI AB;

ypaBHeHust ctopoH AB 1 BC u ux yrinoBbie K03(p(ULIHUEHTHI;

yrona B B pannanax;

ypaBHeHHe meauanbl AE;
YpaBHEHME U JUINHY BbICOTHI C/I;
YPaBHEHHE OKPYKHOCTH, 151 KoTopou BeicoTa CJl ecTh quamerp;
YpPaBHEHHUE NPSIMOU, MPOXOASALIEH yepe3 TOUKy E mapaiuiensHo cTopoHe
AB, u Touky ee nepeceuenus ¢ Beicoror C/I;
CUCTEMY JIMHEHHBIX HEPABEHCTB, ONPENEISAIOMNX TpeyroasHuk ABC.

4.1
4.2
4.3
4.4
4.5
4.6
4.7

A(1;-1) B(4;3) C(5;1)
A(0;-1) B(3;3) C(4;1)
A(1;-2) B(4;2) C(5;0)
A(2;-2) B(5;2) C(6;0)
A(0;0) B(3;4) C(4;2)
A(0;1) B(3;5) C(4;3)
A(3;-2) B(6;2) C(70)



4.8 A(3;-3) B(6;1) C(7:-1)

4.9 A(-1;1) B(2:5) C(3:3)
4.10 A(4:0) B(7:4) C(8;2)
4.11 A(2:2) B(5:6) C(6:4)
4.12 A(4:-2) B(7:2) C(8;0)
4.13 A(0;2) B(3:6) C(4:4)
4.14 A(4;1) B(7:5) C(8;3)
4.15 A(3:2) B(6:6) C(7:4)
4.16 A(-2;1) B(1;5) C(2:3)
4.17 A(4:-3) B(7:1) C(8;-1)
4.18 A(-2;2) B(1:6) C(2:4)
4.19 A(5:0) B(8:4) C(9;2)
4.20 A(2:3) B(5:7) C(6;5)

KonTpoabnas padora Ne4
2. B3amavax 5.1-5.20 onpeaenuth BUI KPUBOW JIMHUU:

5.1 3x* -6x-4y*+8y-13=0 5.11 3x* -6x+4y* -8y—-5=0
5.2 4x* -8x—-3y*+6y—-11=0 5.12 4x* —8x+3y’ —-6y-5=0
5.3 9x* +18x—4y? +8y—31=0 5.13 9x* +18x+4y* -8y —-23=0
5.4 4x* +8x—-9y* +18y—41=0 5.14 4x* +8x+9y* —18y—-23=0
5.5 9x? + 25y2 +100y —189 = 0 5.15 9x2 — 25y —100y — 289 = 0
5.6 25x* —100x+9y* +36y—-89 =0 5.16 25x* —~100x—-9y* -161=0
5.7 4x* +24x+y* -6y +41=0 5.17 4x* +24x—y* +6y—-36 =0
5.8 x* +6x—-4y*>+24y-31=0 5.18 x> +6x+4y? —24y+41=0
5.9 x* -10x-y*-8y+5=0 5.19 x* —10x+y*+8y+37=0
5.10 x> -10x-y* -8y =0 520 x*-10x+y*+8y+32=0

KonTpoabHas padora NeS
1. B 3aganusx 6.1 — 6.20 HaiiTh yKa3aHHbIEC PEIETbI:

. 3x*—5x-2

61 I 6 Voot Dxsz 0
. 3x?—-2x-10

62 Mm% e, Vo oh Dxsz 0

- 2x% +15x + 25
6.3 !mom a) x,=1, b) x,=5, C) x, =c.



_AX® +T7x+3
0.4 !mom a) Xo =1, b) XOZ—]., C) X, =oC.

65 im 2K -99 a) x, =2, b) x, =3, C) x, =
66 lm XX 4 8) x, =1, b) % =4, C) % =x.
6.7 Xlig;l);;;—m; 2) %, =1, b) x, =2, ©) x .
68 lm 2L a) x,=2, b) x, =1, C) x,=c.
69 lm 07X X 8) x, =1, D) x,=-3, €)%=,
610 fm X1 2) x, =2, b) x =1, ) x =
6.11 I@X;_—Z:‘S a) x, =1, b) x, =2, C) x .
6.12 !@0%; 8) x,=2, b) x =1, €) x .
6.13 Xliggo%_xgxf; a) x, =1, b) x, =1, ©) x, =x.
6.14 X"ggg%; 8) X, =2, b) x,=-1, €) x=.
6.15 !@0%; a) x,=—1, b) x, =1, €) x, =x.
6.16 3@0%; a) x,=-1, b) x, =1, C) x, =.
6.17 Xmg%; a) X, =2, b) x,=-2, C) x,=cc.
6.18 ggngo%; 8) x, =1, b) x,=2, ©) %=
6.19 X'LFQOZ,;;%; a) x,=-2, b) x,=-1, ¢) x, =c.
6.20 X =3x+2 a) X, =1, b) x,=2, C) x,=c.

I e —
=% 14— x—3x°
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KonTtpoJuabnas padora Ne6
B 3apanusax 7.1 — 7.20 HaiiTu yKa3aHHBIE TPEAETBI.

. Wx-1 . 4x-2
rlimeney Mm
. fx-1 : X2 +x—12
7oIMe 1 712 M 2 —vax
73 lim \/x+212—\/4—x | lim Vx+12-3
wod XT+2x-8 713 xos 2X°—x-21
7.4 "m\/ﬂ—\/m. lim V3+2x —/x+4 .
x> X —X—6 714 1 3P -4x+1
75 Iimm_?’- lim Vx+13-2Vx+1
s 2+3x 7.15 3 x* -9
761 \/1—2x+x2—(1+x). i M—\/ﬂ.
i X 71600 K
77lim 2 lim S
w2 24X —/2x 7.17 s 3+x—/2x
78lim lim 22
ot A+ X —~2x 7.18 o Ux-2
79 lim .02, lim Y28
o X +8 7.19 s X =2
710 [im V1-2x+3x? —(1+x). lim 3/36x -6 .
x50 3x 720 xos 2X° —5x—42

KourpoJuabHas padora Ne7
8. B 3amanmsx 8.1 — 8.20 HaliTH yka3aHHBIE TPEEINbI, HCTIONb3YS MEPBBIN

3aMeyvaTeNIbHbIA MPEEIT:

a lim arctg2x lim Xtg3x
o0 4x 8.11*0sin?2x
. arcsin 2x . sin 5xtg3x
8.2 lim ) lim ——=="—,
x>0  4xX 812 *0 G
. Sin 6X . 3Xxc0osbx
8.3 Iim : lim :
x>0 tg2X 8.13*>° sin3x
. 2Xtg4dx . Sin 2xtg4x
4 lim . lim ———=— .
8 x—0 gin 2 6X 814 x—0 )(2
. Sin 8x . 4XCcos7x
8.5 lim : lim :
€0 1g5x 8.15 x>0 sin 2x
. 3xtg2x . sin 3xtg2x
8.6 lim . lim /===,
x=0 Sin 2 3x 816 X—0 X2

11



sin 6X . 5xcos8x
lim

im : .
8.7 %0 tg2x 8.17 x>0 sin10x
8.7 lim 2xtgax lim sin 2xtg3x
" x>0sin?ex 8.18 *0 X '
. Sin 7x . 4xcos5x
8.9 lim : lim .
x>0 tg3x 8.19 *>° sin8x
i sin 3x lim sin 6xtg2x
8.10"° tg5x 820 > X

KonTtpoJuabnas padora Ne§
9. B3aganusax 9.1 - 9.20 nmpoauddepeHnrpoBaTh yKazaHHbIe (GyHKIIUH,
MOJIB3YSICh MpaBWIaMu U popmyniamu TudepeHIpoBaHus.

9.1 a) y=In(arctg2x), 6) y = cos(3x)- ™,

B) y=(3x—4-3x+2)*, D y_4x+7tgx
2 H
II) y = (arctg3x)ln(arctgx) . V1+9x

9.2  a) y=cos(In5x), 6) y— 2% g2x

B) y=(3%° —2.§/F—1)2 , M) y- arcsin 3x

1-8x?

my=x".
93  a) y=cosVx?+3,

3
B) y=(4x"——=+4)°, arcsin 7x

xt+et
I[) y= (Sin \/;)In(cosx).

0) y=2"In2x,

9.4  a) y=arcsin(in4x), 6) y = 2 -tg3x

B) y=(x-¥x+1)°, L an?
. r)y=-;
n) y=(sin4x) . 2" +tgx

9.5 a) y=sin(in5x),

0) y=e"%.sin 4x,

2
B) y=(6x2—7+5)2, _ cos3x

r y_ 1
) V3X2 +4

m) y=(0nx*.
9.6 a) y=In(sin6x), 0) y =3 .arcsin (xz) ,

12



9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

B) y=(< =44 +2)°,

1) y = (arcsin x)° .

a) y=sin(In 2x),

B) y=(x*-2-3/x+4)",

)—I) y — (BX)arcsingx .
a) y =In(cos5x),
B) y=(x'+2-3/x+1)?,
1) y=(ctg3x)" .
a) y=arcsin(In 2x),

5 1 3
B) y=(3x +F+7) ,
II) y _ Xetgx .

a) y=In(cos7x),

B) y=(2x"-3-3x-1)*,

) Y=g
a) y=arctg(In8x),

B) y=(3x"+2-4/x-8)°,

I[) y — (Sin X)In(cosx) )

a) y = In(arcsin 3x),

B) y:(xs—%+4)2,

COSX

n) y=x°

a) y =arctg(In5x),

B) y=(5x*—3-3/x* —2)*,

tgx

)y =(x+4)%.

a) y=In(cos4x),

B) y=(4x"-3-¥x+2)°,

Inx®

n) y=(ctg)™ .

13

_arctg7x
2-9x* "’

r)y

0) y=e"%.cos6x,

M y- x> +e*
Ja—ox’
0) y=e"""-arctg3x ,
M y- 3-5x°
e* —ctgx’

0) Yy =e* -tg7x,

4

x
+
—
«Q
>

r)y=

4

4x* +

0) y=2""*.arcsin 2x,

2—x°
C0S2X

:

r) y=

6) y — earcsinx . CthX ’

_ Ctgx—CosXx

r)y=———,
) V5x2 +1

0) y=5""%.sin 4x,

2-3x°
sin 2x

r) y=

6) y=e* -arcsin 2x,

r) y= 2" —ctgx
Jar2xd
0) y=4"arctg3x,
_arctg2x
r)y= Xt +e*



9.15

9.16

9.17

9.18

9.19

9.20

a) y=arctg(in 7x),
B) y:(2x3—%+1)2,

sinx

1) y=(arctg2x)""™* .

a) y =In(sin 7x),

B) y =(e"—cos3x+1)°,
n) y=(x"+5)"".

a) y =arctg(In5x),

B) y:(zsinx_ 41+5)8

5x

m) y=(sinx)?.

a) y =In(arcsin 2x),

B) y= ("~ 10y,
Jx—-1

m) Y=+,

a) y=sin(In7x),

B) y= (10COSX —1In x—le)4 :

) y=(sinx)".

a) y=In(cos6x),

B) y= (e'”X +arctg5x —10x5)4 ,

1) y=(sinVx)*.

0) y=e""-arccos3x,

_ tgx—sin x

VY

0) y =5 -arcsin 5x ,

x® —sin x
r) y= :

tgx

0) y=e*"*.cos4x,

M y= In 4x — x°
x® —3x

0) y=4"".cos6x,

sin 4x — x®
F) =72 7
X —3X

0) y=e""".arctg3x ,

) y- cos4x —2x™
X13 _3X2

0) y=2%".arcsin 2x,

sin 3X — 2C0S X
r) y= x10 _3yiz

KonTpoabHas padora Ne9
10. B zamanmsax ¢ 10.1-10.20 uccrnemoBarh 3agaHHble (DYHKIIMA METOJaMH
nudpepeHnanTbHOTO UCYUCIICHUSI, HAUYEPTUTh UX Tpa(uKy.

10.1 Y =2x"-9x* +12x-5.

10.2 ¥ =X —-3x*-9x+10.

10.3 Y=X +6X°+9x+2.

10.4 Y =2x"+3x" -12x-8.

14

1011 Y= X2 —6x° +9x+1.
10.12 ¥ =X +3x*-9x-10.
10.13Y = 2x% —3x? —12x+5

10.14 Y = 2X° +9x* +12x+ 7.



105 Y =2x" —15x* +36x —32. 10.15Y = 2X° —3x* —=36x+20 .

10.6 ¥ =2X° +3x* —36x—21. 10.16Y = 2x* +15x% +36x +32.
10.7 Y =2%" -15x" +24x+4. 10.17 Y =2x° —9x* - 24x +61.
10.8 ¥ =2X"+9x" —24x-56.. 10.18 ¥ =2x° +15x% + 24x 2.
10.9 Y=X—9x* +24x-18. 10.19 ¥ =X —3x* —24x+26..
10.10 ¥ =X +3x* —24x~21. 10.20 ¥ =X +9x* + 24x+17.

Kounrpoabnas padora Nel(
11. B 3agavax 11.1- 11.20 BEIYMCAUTH UHTETPAJIBL:

X*+3x%2 —2x+3, . :
11.1. a) '[\/_sm Nk b)J.x In xdx; c)J. 34 dx; d)JZ‘(x2+5x+2)dx
—4x - 8
11.2. 1 b dx; C d - d) |sin 3xdx
a) _[xcosx +)dx )jxcosxx )J. 6 X )_[
1+1tg3x —2X —
11.3.a) Icosz » dx ; b) Iarcsm 3xdx ; C)I a4 d)j1 2]
2 _
11.4. ) [+ dx: b 2xdx: C X% 4x: d) [xe™*d
).[ sin x cos xdx ; )jarccos xdXx ; )j 13 X )Ix X

11.5. a) jxln ; b) [ xsin xdx; c)j Xiolx L4 x ; d) I( x+§’/_)dx
11.6. a) j% d)j Vi x
2d o 4X% —3x+4 . . ¢ Xdx
11.7.a)j XX b)jezxdx c)jX ;LX_X; dx,d)!m
—-4x+1

11.8.8) [0 gx; b [in(x-+3)ox ; c)jX LS

1
dx ; d) [arctgxdx
v cos x x> +XxX—-6 ) -([

xdx X3 +2x% —6x+2 %sin(In x)
11.9. x ;
9 a)jm b) [xe™dx; c) | T dx,d)!
—2x% —6x -1
x> —2X -

dx ; d) jln xdx

0
11.11. a) jxe dx ; b) J'arcsm 3xdx ; C) IX + X 101);+1dx ; d) j(2x+3)e’xdx
X2 +X 4

-8x-3 .
11.12. a) _[sm xcos® xdx ; b) Jarcthxdx C).[ 3x TRl ) J;(11+—5x)3
e*dx . Inx , X3 —4x? —3x — 4 Ca B
11.13. a)j ,b)jx2 dx,c)_[ Ay E jx 1)cos xdx

15



11.14. a) J'(1+S|n x)? cos xdx ; b) jxsm 2xdx ; C) J.

X ox: d) I(x +_de

11.15. a )J. L X g b)J'x+1S|nxdx C).[ d d)'[ T
+
xdx x® +3x? —8x+3
11.16. a)jm b) _[arctg4xdx C)J. 7310 x ; d) J'm

3 2
11.17. a) jsin xe®*xdx; b) jarcsin 2xdx ; C) _[X +2X 182);+1dx ; d) sz In xdx
X%+ X - d

11.18. a) J‘de'b) [ xIn xdx; c) Ixa+2XZ_13X+2dx'd)j‘ o
T ke ’ X*+2x-15 " T ox’+1
arctg® X4 P ax?+1 o Fl+A/x

19. _ d

11.19 a)Iler b)jx+2 )cos xdx ; C)IX o 2dx,d)Jl' IRl

sin 2xdx

v1+cos? x

11.20. a) [———

5
; b) jarccos4xdx C) _[X +22X2_X;2dx; d) J.xexdx
X2 42X — .

KonTpoabnas padora Nell

12. B 3amanmsax 12.1- 12.20 BBUMCIWTH IUIOIIAAL, OO0BEM (QUTYPHI,
OTpaHUYCHHON JTUHUSIMHU:

12.1 Haiitu muomanb GUrypsl, OrpaHU4€HHON MPAMBIMUA y=—4x, x=-3, x=—1 U
ocbro Ox.

12.2 Beraucnuts miomans GUrypbl, OrpaHUUYEHHON Mapadoaon y=x’ | MpsSMou
y=09.

12.3 Bblucauth miIOWAAsr (QUIypbl, OrpaHUYEHHON KpHUBOH y=e ", MPSAMBIMU
x=-0,5, x=11 0CbIO abcuucc.

o . 2
12.4 Haittu mromanas QUIrypsl, OrpaHMYCHHOM BETBBIO THIEPOONBI y=-—,
X

NpSIMBIMU x =1, x=5H 0Cbt0 OX.
12.5 Bpuucnute 1wiowanas (GUrypbl, OrpaHUYEHHON mapaboyion y=6x-x7,
NPSIMBIMH x =-1, x=3 ¥ OCbIO abcIHcCC.

12.6 Haiitu mnomans 4actu ruUnepOOsbl y = % OTCEKaeMOW OT Hee NPSAMOU
x+y—-4=0.
12.7 Haiitn miomanps (UTYpHI, OTCEKaeMOW OT mapaboyibl y =3x—x° TPSIMOU
S5x—-y—-8=0.
12.8 BerauciauTh 1iomaas Gurypel, OrpaHIYeHHON mapaboioi y° =16x U psMon
y =X
12.9 Haiitn momanp (UITypbl, 3aKIIOUEHHOW MEKAYy NapadboiaMu y=6x’ H
y=2x".
12.10 Hafitu tuiomanb GUTyphl, 3aKIFOUEHHON Mexay napadoiamMu y =8x—x’ U
y=x"+18x-12.
12.11 Haiitu mromamb, OrpaHU4eHHY0 KpUBOH ¥ =x(x —1) (x —2) u ockro Ox.

16



12.12 BbuucauTh MI0ma1ab, 3aKJIIOYEHHYIO MEXIY KpPUBOW y =tgx, OCblo OX U
o T
npsMOi x==.

12.13 BbraucauTh I10I0MAAb (UTYpHI, 3aKIIOUYEHHOW MEXIy IapaboiamMu
2

X 93
y=x>,y =~ M IpsAMOit y=2x.
12.14 Haiitu 00beM Tella, MOJIYyYEHHOIO OT BpaIlEHUs1 BOKpYr ocu Ox Tpareuuy,
) X
00pa30BaHHOM MPSMBIMH y =X =4x=6 1 OCbIO Ox.

12.15 Haiitu 06beM Telna, MOJIy4eHHOTO OT BpalleHusi BOKpYr ocu Oy Tpareuuu,
00pa30BaHHOM MPSIMBIMH y =3x,y =2,y =4 U OCbIO OpJAUHAT.

12.16 Haiitu oObeM Tena, 0Opa30BaHHOrO BpalleHueM BOKPYr ocu Ox (QUrypshl,
OTPAaHUYECHHOW OJHOW MOJYBOJIHOW CHHYCOMIBl y =sinxH oTpe3kom [0, m] ocu

adcmucc.
12.17 Bpruucnuth 00beM Tenla, 00pa30BaHHOTO BpallleHHEeM BOKpyr ocu Ox

(GUrypHl, OrpaHUYEHHOM Ayroil KyOruueCcKol mapabosbl y =x> —4x M OCBIO abCIHUCC.
12.18 Haiitnu 00beM Tena, 00pa30BAHHOIO BpPAIICHHEM OJUIMICA 4x° +9y” =36

BOKPYT €T0 MaJIOM OCH.
12.19 Haiitn oObeM Tena, 0Opa30BaHHOTO BpallleHuEeM BOKpPYr ocu Ox (Urypsl,

OrpaHMYEHHOM TapaboaaMu y=2x" H y=x".
12.20 ®wurypa, oOpa3oBaHHas B pe3yjbTarTe Ie€pecedeHus napaboibl y° =4x U
npsiMOil y = x , Bpaiaercs BOKpyr ocu Ox. HaliTu o0beM Tena BpaieHus.

3.2 Tectbl
Bapuanr 1
1. Matpuueit Ha3pIBaeTCs: 2. Ecnu cucrema IMHENHBIX YpaBHEHUM
3amucaHa B MaTpuaHoM Bujie AX=B, To e

a) TabJInIIa DIIEMEHTOB; 0) uKcno; | pelieHue:

B) BEKTOP; r) a) X =A"'B; 6) X =BA™;
(ymxrs. B) X =BA; NB=XA.
3.Ecmu AT-A=A-AT=E, 10 A? 4. Tlpsimoii xox metoza ["aycca 3akitodaercs
Ha3bIBACTCS: B...
a) 00paTHOI MaTPUIICH; a) HaXOXKJIEHUH 00paTHON MaTpPHULIbI;
0) KBapaTHON MaTPHIIEH; 0) NpUBEACHUY PACIIUPEHHONW MaTPHIIbI
B) HEBBIPOXKACHHON MaTpULIEH; CUCTEMBbI JINHEWHBIX ypaBHEHUH K
T') €eIMHUYHON MaTpPHIICH. TPEYTrOJbHOMY BHAY,

B) ucnonb3oBanuu Gopmyn Kpamepa.

20. IIpowmsBomnoii  QyHKIMH Y =COSX | 6. CucteMoil TpEX JIMHEUHBIX YPaBHEHUH C

SBISIETCSL: TpeMsi HCM3BECTHBIMH HA3bIBACTCS. . .

’ M .

a) y'=—sinx; X Y120 8y, %, +a,X, + 2%, =0
' H . . "

0) y'=sinx; a) X, yzzzbz > 6) Ay Xy + 8y X, +3y%, =0
r_ .

B) Y =—-COSX; X3 Y4230, Ay X, +a5,X, +35,X, =0

r) y' =CosX.
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X, + X, + X =D
B) y1+yz+y3:b2
2,+2,+2,=h,

;T)

A X +a,X, +a,X; = bl
A X +ApX, + 85X = bz ’

Ay Xy T Ak X, + 853X = bs

7. Ecin onipeenuTenb CUCTEMBbI JIMHENHBIX
YPaBHEHHUI HE PaBEH HYJIIO, TO...

a) UMeeT OECKOHEYHOE MHOKECTBO PELICHMUI;
0) HE UMEEeT PEIICHUS;

B) CHCTE€MA JIMHEWHBIX YPAaBHEHUHN UMEET
€IMHCTBEHHOE PELICHMUE;

') IMEET JIBa PELICHUS.

8. Cpenu npeIoKEHHBIX MATPUL] YKAXKUTE

CTMHUYHYIO:
10

a)| 0
0

111
6)|0 1 1|;
001
400
nlo 2 0
001

. sinXx
7. penen Buna lim —— Ha3biBaeTcs:

x=>1 X
a) MIEPBBIM 3aMeuaTeIIbHBIM
peIeioM;
0) BTOPBIM 3aMeyvaTesbHbIM
peIeioM;

B) MPEENIOM (PYHKIIMH B TOUKE;
I') IPEJEJIOM N0CIEJ0BATENBHOCTH

11. Tlomueii guddepenuuan  GHyHKIUU
y=f (X) BBIYHCIISCTCS 10 (hOpMyJie:

a) dy = f'(x)dx;
6) dy = f(x)dx;
B) y = f'(x)dx;
r) dy = f'(x).

11. KBagpatHoil MaTpulieil Ha3bIBAIOT. ..

a) cToJI0eI] MaTpHIIa;

0) MaTpuIa, y KOTOPOM KOJIMYECTBO CTPOK HE
PaBHO KOJMYECTBY CTOJIOIOB;

B) MaTpula, y KOTOPOi KOJIMYECTBO CTPOK
PaBHO KOJMYECTBY CTOJIOIOB;

T') CTpOKa MaTpHIia.

12. Jlyis penieHust CUCTEMbI JIMHEUHBIX
ypaBHeHui MerogoM Kpamepa ucnonb3yror

bopMyIIHL. ..

a)xl_%, X, =
0) X, Aixl’xzz
B)xlzi—:i, X, =

AX, AX,
R » Xn = ’

A A

A A
BN LREE) Xn = 1
AX, AX,
AX, « - AX,
A, A

r) X, =AX, X, =AX,,..., X, = AX,.

21. Touka X =a sBIIETCS TOYKOH MaKCHUMyMa
Gynkuun  f (X), €CIi ee TPOM3BOJIHAS TpHU
Mepexo/ie Yepe3 3Ty TOUKY;

a) MEHSIET CBOM 3HAK C «+» Ha «-»;

0) HE MEHSET 3HAKa;

B) OCTaeTcs MOCTOSHHOM;

T') MEHSIET CBOM 3HAK C «-» Ha «».

14. AnreOpanueckuM JOTOTHEHUEM

QJICMCHTAa aij MaTpulbl A ABIIACTCAL. ..

a) aij;
B) Aj =(—l)i+j;
. Mij

0) Aij= Mi;
r) Aij= (—1)i+j

Bapuanr 2.

1 Cpenu npeayioKeHHbBIX MaTPULl YKa)KUTE
TPEYTOJIbHYIO:

2
2. YpaBHeHME % +

y

b

2
2

= 1 3agaeT Ha

18




10 2 4 6 2 4 5
)0 1 0[;6)[0 7 9;8)|6 7 3[;1)
00 008 (410

mIockocTH A) rutniep6ony; b) mapa6oiny; B)
DJIJIUIIC

3.Ecmu AY-A=A-A'=E, 10 A™
Ha3bIBACTCS:

a) 0OpaTHOI MaTpPHIICH;

0) KBaIpaTHOW MaTPHUIICH;

B) HEBBIPOXKJICHHOUN MaTpHUIICH;

I') eIMHUYHON MaTPHIICH.

4. ITpsimoii xox meToza ["aycca 3akirouaercs
B...

a) HAXOXJICHUH OOpaTHOW MaTPHIIbI;

0) ucnonszoBanuu Gpopmyn Kpamepa;

B) MPUBEJICHUH PACIIMPEHHON MaTPUILIBI
CUCTEMBI JINHEWHBIX YPAaBHEHHUU K
TPEYroJabHOMY BUAY.

5. IlpomsBomnoii  (yHKIHMH y = COS X
SABJIACTCA:

a) y' =-sinx;

0) y' =sinx;

B) Y =—COSX;

r) y' =CosX.

6. Cuctemoil TpEX JIMHEUHBIX YPaBHEHUH C
TpeMsi HEU3BECTHBIMHU HA3bIBACTCHL. . .

X, Y120,
a)\ X, Y,2,0, ;
X3 Y3Z3bs
;X + 8, X, + 8% =0
Ay Xy +8yX, +8yX; =0;
83X + 83X, + 855X, =0

0)

X, + X, + X, =D
YitY,+Y;= bz
2,+2,+2,=Dh,
A X, +a,X, + 85X = b1
Ay X +axuX, + 85X =D, .

B) ;T)

Ay X) 85X, + 85X = b3

7. Ecia onipeienuTenb CUCTEMbI JIMHEHHBIX
YPaBHEHHUI HE PaBEH HYJIIO, TO...

a) cucreMa JIMHEHHBIX ypaBHEHUIN UMeeT
€IMHCTBEHHOE PELICHHUE;

0) He UMeeT pelIeHHUS;

B) UMeeT OECKOHEYHOE MHOYKECTBO PELICHUM
') UMEET JIBa PELICHHUS.

2

B) X =B'A;

8. Ecniu cucrema NMMHEMHBIX ypaBHEHUN
3anMcaHa B MaTpuyHoM Buje AX=B, To eé
pelIeHue:

a) X =A"B; 6) X =BA™;

r)A=0A.,

au1

a1

_ | Ha3pIBaercs. ..

asi

341

a) MaTpHIla, Y KOTOPOi KOJIMYECTBO CTPOK
PaBHO KOJIMYECTBY CTOJIOIOB;

0) MaTpu1a, y KOTOPOH KOJTMYECTBO CTPOK HE
PaBHO KOJIMYECTBY CTOJIOIOB;

B) cTon0ell MaTpHUIIa;

T') CTpOKa MaTpHIIa.

10. . Jlnst pemieHust CUCTeMbl JTUHEHHBIX
ypaBHeHu MetoaoM Kpamepa ucnonb3yror

bopMyIHL. ..

AX, AX, AX,

X =—, X, =—,.., X, = ;
) 1 A 2 A n A
A A A

O)X, =—, X, =—,.., X, =—
AX; AX, AX,

AX AX AX

B)X, = —, X, =—2 ..., X, =—";
) AX, A
r) X, =AX}, X, =AX,,..., X, = AX,.

19




11. KBagpatHoil MaTpulieil Ha3bIBAIOT. . .

a) CTOJI0eI] MaTpHUIIa;

0) MaTpuIa, y KOTOpOil KOJIMYECTBO CTPOK HE
PaBHO KOJIMYECTBY CTOJIOIOB;

B) MaTpula, y KOTOPOH KOJIMYECTBO CTPOK
PaBHO KOJIMYECTBY CTOJIOIOB;

') CTpOKa MaTpHIia.

12.  Tomueii  auddepenuman  GyHKUIUN
y=f (X) BBbIUHUCIIAETCS 110 (popMmyuie:

a) dy = f'(x)dx;
6) dy = f(x)dx;
B) y = f'(x)dx;
r) dy = f'(x).

. SIn X
13. Ilpenen Buna lim —— Ha3piBaeTcs:
x—1

X
a) MIEPBBIM 3aMevarebHbIM
peeNioM;
0) BTOPBIM 3aMevaTesIbHbIM
peeNioM;

B) mipeesioM GYHKIIUHA B TOUYKE;
T') IPEJIeJIOM MOCIEI0BATEIHHOCTH

14. AnreGpandecKkuM JOTOTHEHUEM

snementa Qi Marpuisl A sBasercs. ..
a) aij; 0) Aij= Mj;

B) Ajj = (—1)”] Mij ; r)

m=(=1)".

15. lim

X—©

a) 1
B) 0

-
X
0)3
r)e

16. Onpenenurens, NOJyYEHHBIA U3 MATPULIBI,
MyTéM BBIYEPKUBAHUS CTOJIOIA M CTPOKH, Ha
MepeCeYeHUH KOTOPBIX CTOUT JJIEMEHT aij
Ha3bIBACTCH. ..

a) MHUHOPOM JUIsI DJIEMEHTA aij;

0) anreOpandecKuM JIOTIOJIHEHUEM;

B) 00paTHOM MaTpPHIICH;

') BEKTOPOM.

17 Icos(3x +6)dX = ...
a) cos(3x+6)  6) —sin(3x +6)
B) — sin( 3;( +6) r) - cos(3;< +6)

18. Ecnu onipeaenuTens CUCTEMBI JIMHEMHBIX
yYpaBHEHUU # 0, to cucrema. ..

a) HE UMEET pelICHHUS;

0) UMeeT eTUHCTBEHHOE PEIICHUE;

B) IMEET MHOXKECTBO PELICHUIA;

I') UMEET JIBa PELICHHUS.

19. IIpssMoyronpHOM MaTpHIle HA3bIBAIOT. . .
a) MaTpuIla, y KOTOPOH KOJMYECTBO CTPOK
PaBHO KOJIMYECTBY CTOJIOLIOB;

0) MaTpHIa, y KOTOPOIl KOJIMYECTBO CTPOK HE
PaBHO KOJIMYECTBY CTOJIOLIOB;

B) cTOJIOELl MaTPHILIA;

T') CTpOKa MaTpHIia.

20. HeoOXoauMbpIM YCIOBHEM JKCTpeMyMa
byHKIIN f(x) B TOUKE X = a SABJIAETCH:
0,

a) ecu B Touke X=a f'(X)=
TO X =a - TOYKa IKCTPEMyMa;
6) ecru f'(x)=0 mpu x=a, 70
X =a - TOYKa dKCTpEeMyMa,

B) €ClIH B TOYKE X=a (QYHKIUI
nmeer sxctpemym, To f'(a)=0;

r) QyHKUUA f(x) olpezeyeHa B

-1 2 3
21. qmamatpunel A=| 1 0 4| oOparHoii
3 41
SIBIISICTCST MATPHIIA:
16 -14 8
a) A’1=—E 11 -10 7 |; 0)
° -4 2 2

VIO -Ve(x) _
cX+b
3HAMCHATCJIb

0

{_

0

lim

X—a

22.

9TOU TOUYKE.
Ecmu } , TO

YUCITUTENb u npobu

V() -va(x)

cX+b

HCO6XOI{I/IMO YMHOKHUTH Ha:

a) { F(x)=/9(x);
0) cx—Db;
B) f(x)+9(x);
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16 11 4 ) F(X)+,/9(x).
At=-Z-14 -10 2
8§ 1 -2
16 -14 8
B) At={11 -10 ; T)
4 2 -2 23. U3BecTHO, UTO MaTpHUILy 3A5 MOXHO
1 00 YMHOKUTh HA MaTPUILY 587 , TOTIa
A'=10 10 pe3ynsTaToM OysIeT MaTpUIIA. ..
001 aC; ©6C; »C; 1nC
3x5 5x7 3x7 2x2

24. Jlns Toro, 4To0bl HAMTH 3HAYEHUE HEU3BECTHOM IIEPEMEHHON X U3 CUCTEMBI

2X—y+5z=8

4X+y—-2=5 MeroaoM Kpamepa 10CcTaTOYHO BBIYUCIUTD ONPEACITUTEIIN:
10x+10y—-5z=7
8 -1 5 2 8 5 2 -1 5 8 -1 5

a5 1 -1; |4 5 -1; 6|4 1 -1; |5 1 -1; )
7 10 -5 [0 7 -5 10 10 -5 |7 10 -5

2 8 5| |2 -1 8

4 5 -1: |4 1 5

10 7 -5 [10 10 7

3.3. CamocTosiTe/IbHBIE (AyIMTOPHBbIE) PadOThI

Temaruka 3amaHuil K  CaMOCTOSITENIBHBIM  (ayJUTOPHBIM)  paboTam
YCTaHOBJEHA B COOTBETCTBHUM C MPOTrPaMMON OLICHUBAHMSI KOHTPOJUPYEMOMH
TUCIMIUTMHBL. J[aHHBIN BHI pabOT TPOBOAWUTCA HAa MPAKTUYECKUX 3aHATHUSX.
3amaHusi COCTAaBJICHBI TO TPUALIATA BApUAaHTHOW cucTeMe (NMPHUBENEH OAWH W3
BApUAHTOB).

CamocrosiTeibHas padora Nel.
Tema «JaeMeHTHI JMHEHHON aJTredpbI»

Bapuanr 1
3aoanue 1. BHIIOJIHWUTE IEHCTBHS C MATPHIIAMU: (3 —2}(3 4).
5 -4)\2 5
110 2
3aoanue 2. BIYUCIUTG ONPEACTUTENIb MATPULIBL: (2 3 1 0.
1011
0 2 31

3aoanue 3. OnpenenuTh, UMEET 1 MaTpuila A 00paTHYIO, U, €CJIH UMEET
BBIYHCIIUTD €€:
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4 -8 -5
A=|-4 7 -1
-3 5 1

2 5 6
3adanue 4. BorauciuTh paHT MaTpuIbl 5 (4 _1 5
2 -6 -1

3adanue 5. Pemnth cucteMy ypaBHEHUN MeTooM Kpamepa:
3%, +4X, + X3 +2X, =3
3%, +9X; + 3%y +9X, =—6
6X, +8X%, + X3 +5x, =8
3%, +5X, +3X; + 7X, =—8
3aoanue 6. Haiitn oOuiee M 0JJHO U3 YACTHBIX PEIIEHUN CUCTEMBI JINHEWHBIX
2X + X, + X3+ X, =1
YpaBHEHUH: X, — X3 +2X, =2.
2% +2X, +3X, =3
3aoanue 7. Halitu oOiee peiienue U GyHIaMEHTAIbHYIO CUCTEMY PEIICHUIA:
X, +2X, +4X%3 —3X, =0
3%, +5X, +6X; —4X, = 0_
4%, +5X, —2X;+3%, =0
3%, +8X, +24x%; -19x, =0

CamocrosiTeibHas padora Ne2.
Tema «J1eMeHTHI BEKTOPHOH aJIredpbi»

Bapuanr 1

3aoanue 1: KommHeapHbl 1 BEKTOPHI C, UC, , pa3oKeHHBIC 10 BeKTopaM dub ?
3aoanue 2: [lepnieHAUKYIAPHBI JTX BEKTOPHL & U b ?
3aoanue 3: KoMnanapHel 11 BEKTOPHI &,0,C ?

3aoanue 4: Tlpu kakoM 3HaUeHUU « BeKTOphl AB n AC meprneHauKyIspHbI?
3aodanue 5: Jlanbl koopauHatel Touek A, B,C.. Beruucnurs:

1) 1P 5.5 (2AC +3CB) ;
2) |AB +4BC|;
3) Z((AB-CB),AB);
4) opt BekTOpa AB ;
5) ((AB+4BC),(BA-AC));
6) | (AB+28BC),(CE-AB)|;
7) AB-BC-AC;
3aoanue 6: Jlanbl KOOpAUHATHI BepIIMH nMupamMuibl ABCD . BeaucanTsb:
1) 06beM mupaMu/IsI;
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2) nnuHy pebpa AB;

3) momaas rpanu ABC

1.1 a={1;+2;3},b ={-3,0,-1},¢,=2d-4b,c, =3a +b.
3.1 a={-2;3+1},b={1+1;-3},c ={1-9;1}.

2.1 a=1{1,3-1},b ={3,-2;3}.

4.1 A(e;-2;3),B(0;-12),C(3-4;5).

5.1 A(-121),B(-13-4),C(0;1,-2).

6.1 A(L-11),B(-12,-4),C(2;0,-6),D(-2;5,1).

CamocrosiTenbHas padora Ne3.

Tema «AHaAJIUTHYECKAS reoMeTpusi Ha MJIOCKOCTH»

Bapuanr 1.

3aoanue 1: Haiitu yriioBoii KodpGuIMeHT K mpsiMol, Mpoxojsiiel 4epe3 TOUKU
M, (1,8) u M, (-1,4); 3anmucarh ypaBHCHHE TIPSIMOW B TapaMeTPUICCKOM BHJIC.

3aodanue?2: CocTaBUTh YPAaBHEHHUS CTOPOH U MEIHMAH TPEYTrOJIbHUKA C BEPUIMHAMHU
A(3,2), B(5,-2), C(1,0).

3aoanue 3 Jlanbl Bepmmubl TpeyroiabHuka — A(-10,-13), B(-2,3), C(2,1).
BBIUKCINTE AIMHY TIEPICHINKYIIAPA, OMYyIICHHOIO M3 BepiiuHbl B Ha Memuany,
NPOBEICHHYI0 U3 BepiirHbI C.

3aoanue 4 CoctaBUTh ypaBHEHHE IIJIOCKOCTH, KOTOpas MpoXomuT yepe3 och Oy

u Touky M(1,4,-3).

x-1 y+1 =z
9 -4 -7

3aoanue 5 HaiiTu ypaBHEHHE NPOCKUHUH MPSMOU Ha

IJIOCKOCTh 2Xx —y —3z+6=0.

3aoanue 6 Touka A(1,-3,0) - BepmmHa KyOa, OJHA U3 TpaHEH KOTOPOTO
JSKUT Ha TUIOCKOCTH 3X+2Y—6Z+17=0. Bsuucauts o0beM Kyda.

3aoanue 7 YcraHoBuTh, 4YTO TpH Iuiockoctm 2X — 4y + 52 — 21 =0, X
- 3z + 18 = 0, 6Xx + ¥y + z — 30 = 0 uMerT 00IIYIO TOYKY H
BBIYHCIIUTH €€ KOOPAMHATHI.

3aoanue 8 PaccTosHME MEXKIY IUPEKTPUCAMHM HJUIdNca B 2 pasza OoJiblie
paccTrosiHust MexAy ero Qokycamu. OmnpenenuTb 5SKCUEHTPUCUTET SJUIMICA.
IToctpouts ssumnc.

3aoanue 9 N300pa3uth JIUHUU:

a) y=vl-x*, 6)y=—%\/x2—16,
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B) X =3+4/-6(y—2), r) p= I8

4—-5cosp
CamocrosiTenbHast padota Ne4.
Tema «IluddepennuanbHoe ucurcjaeHre PyHKIMU OAHOM NepeMEeHHO
Bapuanr 1.

3aoanue 1. Haiitu nipenenst QyHKIIUIA:

. Bx?-3x%*+7 . 3x*+2 . 4—x? . X*-5x+6
.a) lim ———— im ——— B)Im——— 1) lm_———
x>-1 4X° —2X+8 x>0 2%° + 5% x=>2 3x° —10x+8 x>2 2X° —5x+2
Vi+x-1 tg2x 3n? —n+1 n-3)""
lim ———=  ¢) lm === x) Im ——— 3) lim| —=
I[) x—0 X ) x>0 X ) n—oo 2n3+n2 ) neoo(n_FSJ
3aoanue 2. ViccnenoBarb PyHKIUIO Ha HEMTPEPHIBHOCTH:
x® -1
f(X) = ——"—.
%9 X? —4x+3

3aoanue 3. Halitu npou3BoAHbIE PYHKIIUM OJTHON NTEPEMEHHOM:

- 4
a) Y=3X+Xi;—3§/7 0) y=(x2+2)arctgx B) y=% r) y=(3x4—4—+2j

1) y = arcsin 2x +v1—4x? e) y =2 +xsin 2x

3aoanue 4. lponuddepeHpoBaTh HEABHO 33JJaHHYIO0 (PYHKIIUIO:
3Py +3xy* =3x* +y* —xy=0.

3aoanue 5. lponuddepennrpoBats GyHKINIO, 33JaHHYIO TAPAMETPUUECKHU:
{x = 2t —cost,

y =t?sin 2t.
3adanue 6. Beruuciuth ¢ noMolplo auddepernrana npudInxEHHOE 3HAUCHHUE
BEIpakeHHs /a ¢ TouHocThio 10 0,001, 3amenss mpupamenne QyHKImu Y = Vx

nuddepeHunanomM.
n=3, a=125,93
n =3, a=255,16
n =5, a=242.,05
n=4, a=256,96

n =3, a=216,99
3aoanue 7. ViccnenoBarh PyHKITUIO U TIOCTPOUTH CXeMaTHYECKH €€ Tpaduk:

1)y =x*=x* -5x+10 2)y = x® —11x? +39x — 45
CamocrosiTeibHas padora NeS.

Tema «/AuddepeHunaibHoe HCHUCTCHHE PYHKIMH HECKOJIbKUX
nepeMeHHbIX»
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Bapmanr 1.

3aoanue 1]Ins dyHKIUN z:xyln(x+ y) HATH YaCTHBIE NPOU3BOJHBIE IO

KQOKJIOM HE3aBHUCHUMOM NEPEMEHHOM.

3aoanue2 Jlns GyHknum Z=-———— HAWTH YaCTHBIC MPOU3BOIHBIC MO KaXKIOU
arctg —
y

HE3aBUCUMOM TIEPEMEHHOM.

3aoanue 3 Jloxazate, uTo mnsa QyHKIMH Z =g~ (COS y + Xsin y) BBITIOJIHSIETCS
0’z 0%z

PaBEHCTBO —— = —— .
OX0y  OyoOX

3aoanue 4 Jloxazath, 4YTO (QYHKUIUS Z= x4+ y4 —2%° - 4xy — 2y2 HMeeT

AKCTPEMYM MPU X = J2;y=+2. OnpenenuTs XapakTep dIKCTpeMyMa.
3a0anue 5 Halitu HauOoinblllee W  HaWMEHbIlIEe 3HAYCHUS  (DYHKIMH

7=x°— 2Xy — y2 +4x+1 B o6mactu D, orpanmuennoii nuHusmu X+ Yy+1=0;
y=0; x=-3.

o 2
3aoanue 6 Haiiti Hanbosbliiee 1 HaMMEHbBIIEE 3HAYCHHs QPYHKIHHA Z =X~ + Xy — 2
o 2 .
B obnactu D, orpannyennoii tuausmu Y =4X°—4; y=0.

3adanue 7 HailTu NpOU3BOJHYIO CKaJSPHOTO mojisi U= X+ In(z2 + y2) B TOYKE

M (2;1,1) B nanpasnenun sextopa | =(-2,1-1).
3a0anue 8 Haittu HampaBieHue HauOONbBIIET0 U3MEHEHUs  (DyHKIUH

u:hm1+x2+y2)—d ?+2° Br1ouxe M (3;,0,~4).
CamocrosiTeibHas padoTa Ne6.
Tema «MHTErpasibHOE HCUKMC/ICHHE (PYHKIMHU OHOM IepPeMEHHO
Bapmuanr 1.

3aodanue 1: BIYucauTh NHTETPAIBI:

2 3 4. dx . X :
a) J(x —2x+ﬁjdx, 0) J'\/m B) j(1+3X3)2 dx;
r) I1+)I;x2 dx; ) j%dx; e) Ie‘xzxdx;
xK) Isin 2x dx; 3) I(cos%ﬂjdx; n) I%
—4x
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3 dx —2X
K dx; I ; M) | xe <" dx;
)J.32><+1 )jx2—2x+4 )I

’ 2x -1 ) x4 +2
X In x dx; 0) | ——dx; = Zdx;
H).[ )Ix2—3x+2 ) x3 +3x g
dx 8/x .
_ 7 __dx sin xcos 2xdx;
) I1+3cosx’ C)J‘\/}Jr%/}dx’ R I
y) J.COSZ xdx; b) I(ex +2)3dx.

3aoanue 2: BpruucianTh HECOOCTBEHHEBIC HHTCIpaJibl HWJIHW YCTAHOBHUTH HX
PaCXoauMOCTh:

1

a)T dX_ 6).[ dx .

3 )
. XIn®x 0 V1= x?

3aoanue 3: BEIYNCIUTE:

. G x2
a) IIoImab (GUryphl, OrpaHUUEHHOM apabonamu: Y = 5 +ly y= — 3X+6

o . 3
0) ITMHY TYTH KpUBOM: Y =InX OT TOYKU ¢ aOCIUCCON X, = " JIO0 TOYKH X =2,4

B) 00bEM TeJa, MOJYYEHHOTO BpalleHneM BoKpyr ocu OY (Urypsel, orpaHu4eHHOU

. 6
runepoosion y = o ocbto OY mnpsMeiMH Y =11 y=6.

3.4 Ilpome:kyTOYHAS aTTECTAIUA
B cootrBerctBuM ¢ yueOHBIM TmmaHoM 1o crnernuanbHocTH  23.05.01
«Ha3zemHbBIe TpaHCIIOPTHO — TEXHOJOTHMYECKHE CpeAcTBa» Ha 1 Kypce BUIOM
IPOMEKYTOUHOM aTTECTAINH SBJISIETCS YK3aMEH.

Bomnpocsl, BbIHOCHMBIE HA 3Kk3ameH (1 kypc)
1. Omnepauuu ClOXKeHUs MaTPULl, YMHOKEHUE MaTPHUIl HA YUCIO, YMHOXKEHUE
Matpuil. JInHelHbIe 0TOOpaKEeHNS.
2. YucnoBble XapaKTepUCTHKU MaTpull. OmpeneauTend BTOPOTO U TPETHETo
MOPSIJIKOB, UX CBOMCTBA. MUHOPBI, anreOpandeckue IOMoJiHeHUs. Pasnoxkenue
OTIpEETUTENS MO dJIEMEHTaM CTPOKU WiH crosidna. [lonstue 06 onpenenurensx
n-ro nopsaka. OOpaiieHue KBagpaTtHO Marpuibl. CylecTBOBaHHE OOpaTHOMU
MaTpHILbI U €€ BBIYUCIICHUE.
3. Cucrtembl ABYX U TpeX JUHEWHBIX aireOpanvyeckux ypaBHEHHUM ¢ IByMS H
TpEMsI HEU3BECTHBIMU. TeopeMa O CyIIECTBOBAHUH U €AUHCTBEHHOCTH PELICHUS
JUHEWHOW cucteMbl ypaBHeHuM. @Dopmynsl Kpamepa. Marpuunas 3amnuch
JMHENHBIX CUCTEM YPABHEHUI U MX PEIlIeHHE C TOMOIIbI0 0OpaTHOW MATPHUIIbI
4. OcHOBHblE TMOHATUA M onpeneneHus. Onepanuu CIOXKEHUS BEKTOPOB,
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BBIYMTAHUE BEKTOPOB, YMHOXEHHUE BEKTOpa Ha uucio. lIpoekuuss BekTopa Ha
ocb. Teopembl 0 mpoekuusax BekTopa. Koopaunatueiii 6asuc. Paznoxxenue
BEKTOPOB MO KOOpAuHATHOMY Oasucy. ['eomerpuueckue u anredpanyueckue
KOMIIOHEHTBl BEKTOpa. JleKapTOBBI MPSIMOYTOJIbHBIE KOOPAMHATHI BEKTOpA.
CkansipHoe, BEKTOPHOE U CMEIIAHHOE TPOU3BEIICHHS BEKTOPOB, HX
ONpEIEJICHNs], CBOMCTBA, BBIPAXKEHHUE YepPE3 KOOPIUHATBHI.

5. TloHATue 0 KOMIUIEKCHOM uHcie. Anredpanyeckas, TPUTOHOMETPUUECKas U
nokasatenbHas (popMbl KOMIUIEKCHOTO uncina. Omnepaiuu HajJ] KOMIUICKCHBIMH
yuciaaMyd. Bo3BeleHHME KOMIUJIEKCHOTO YHCIIA B HATypaJbHYIO CTEIIEHb H
U3BJICUCHUE KOpHS U3 KoMiuiekcHoro uucia. @opmynsl MyaBpa u Diinepa.
KommuiekcHble GyHKITUN 1eHCTBUTEIBHOTO TIEPEMEHHOTO.

6. JlekapToBa mpSIMOYroibHas CHCTEMa KOOPJAMHAT Ha IIJIOCKOCTH U B
npoctpancTBe. [IpeoOpa3oBaHue cuUCTEM KOOpPAMHAT TIPU MNapalieIbHOM
nepeHoce ocel M MOBOPOTE Ocel, o0muii ciaydail mpeodpazoBanus. [lonarue o
HOJIIPHOM CUCTEME KOOPJAMHAT.

7. PaznuuHble BUABI ypaBHEHUS NPSIMOM Ha IUIOCKOCTU: C YIJIOBBIM
KO3 UIUMEHTOM, MPOXOJAIIed uepe3 JBE TOUYKM, 4Yepe3 TOUYKY B 3aJaHHOM
HaIpaBJIEHUHU, B OTPE3KAaX Ha OCSX, HOPMAJIbHOE, O0IIee. YToJl MEXIY IABYMs
NPSIMBIMH. Y CJIOBUE NapaJUIEIbHOCTH, NEPIEHAUKYISIPHOCTH, COBNAJACHUS ABYX
NPSAMBIX. BEIYUCIEHNE PACCTOSHAN OT TOUYKH JI0 IPSIMOM.

8. VYpaBHeHHE MJIOCKOCTH B BEKTOpHOM Buje. OOImiee ypaBHEHHE TIOCKOCTH,
HOpPMAaJbHOE YypaBHEHHE. PacCTOsSHHE OT TOYKH O IUIOCKOCTH. YTOJ MEXAY
JBYMS TJIOCKOCTSIMU. Y paBHEHHE IJIOCKOCTH, MMPOXOSIIECH Yepe3 TpU TOUKU

9. BBIBOJ KaHOHWYECKUX YpPaBHEHHUH OKPYXKHOCTH, JJUIUICA, THMEPOOITBI H
napaboJIbl HA OCHOBE OIPEAENICHNs KPUBBIX KaK FT€OMETPHUUECKOT0 MECTa TOYEK.
HccnenoBanue GopMbl KPUBBIX 110 YPABHEHHUIO.

10. TloBepxHOCTH BpalleHUs, UWIMHAPUYECKUE TMOBEPXHOCTH, KOHUYECKUE
IIOBEPXHOCTU. BBIBOJ ypaBHEHHII Ha OCHOBE OIPENEIEHUS IMOBEPXHOCTH.
[ToBepxHOCTH BTOpOro mopsAaka: cdepa, SIUIMICOUIbI, TUNEepPOOIONIbI,
napabosionibl. BeiBo ypaBHeHUH U HccieaoBaHre (JOpM MOBEPXHOCTH.

11. JletictButenbHpie  4yucia. [locTositHHBIE U TMEpEMEHHbIE  BEJIUYHHBI.
AOcotoTHas BeMYMHA JCUCTBUTENIBHOTO 4YKciia U ee cBoicTBa. [lomsiThe o
GbyHKUHOHATBHOW 3aBHCHUMOCTH. OOnacTh 3aJaHuss U 00JACTh HM3MEHEHUs
yucnoBoi (ynkuuu. Krnaccudpukanus ¢GyHkumii no crnocoOy 3aiaHus H
XapaKTEpPHbIM CBOMCTBAM.

12. Yucnosas mocieoBaTeIbHOCTh U ee mpenein. [Ipenen GyHKUMM B TOUKe,
OJIHOCTOpOHHUE Tpenensbl. [Ipeaen pyHKIMM pu HEOTPAHUUEHHOM YBEIUYECHUH
apryMeHTa. beckoHeuHO Majbie H OECKOHEUHO 0O0Jibliiie BeIMUUHbl. OCHOBHBIC
TEOPEMBI O Ipeaeax.

13. TlepBriii 1 BTOpOU 3amedaTeNbHBIC Tpeeibl, X BbIBOA. Yucno Diinepa,
HaTypaidbHble  Jorapudmpl, runepbonudyeckue  ¢yHkuuu. CpaBHEHHE
OECKOHEYHO MaJIbIX BEJIMYHMH U SKBUBAJICHTHBIC 0ECKOHEUHO MaJIbIe BEJTMYUHBI.

14. HenpepwsiBHOCTH (yHKIIMU B TOYKE W Ha oTpe3ke. CBOWCTBA HEMPEPHIBHBIX
dbynakuuii. OCHOBHBIC TEOPEMBI O HEMPEPBHIBHBIX (PyHKIMAX: TeopeMbl Komu u
Beliepmrpacca.
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15. IlpousBonnass ¢yukiuu. OnpenaeneHue MNPOU3BOAHOM  QyHKIHMH, €&
r€OMETPUYECKUN U MEXAHUYECKUU CMBICIL.

16. TlpaBuiia BHIYUCIIEHHS TIPOM3BOIHOM: MTPOU3BOAHASI CYMMBbI, TPOU3BEIACHUS,
4acTHOTO.

17. Cnoxnas QyHkus u e€ nuddhepeHrpoBaHue.

18. O6patHas pyHkiusa u e€ nuddhepeHIpoBaHHE.

19. [IpousBoiHBIC HESABHOM U MapaMeTpUIecKon QyHKIUH.

20. [Tonstue o muddepennmane GyHKIUU OTHOW HE3aBUCUMOUW MEPEMEHHOM,
€ro reOMETPUYECKUM CMBICII.

21. Tlpunoxenue auddepeHnnana K TpUOIMKEHHBIM BbIUUCICHUSIM 3HAYCHUM
byHKIUH.

22. Onpepnenenne  MPOW3BOAHONM  (PyHKIMH, €€  TeOMETPUUYECKUH |
MexaHu4eckuid cMmbici. [IpaBuiia BBIYMCICHHS] MPOU3BOJHON: MPOU3BOAHAS
CyMMBI,  TNpou3BeneHusi,  4YactHoro.  CioxHas  QyHKIUS U ee
mubdepennupoBanue. OOpatHas ¢GyHkuus u  ee  AuddepeHIupoBaHue.
3aMeuaHue O CBSI3U HENPEPHIBHOCTU (QYHKIUU U ee U HepeHIMPyEeMOCTH, O
CYLIECTBOBAHUHU ITPOU3BOHOM.

23. [lonsitue o muddepennnane GyHKIUU OJHOM HE3aBUCUMOUW MEPEMEHHOM,
ero reomerpudeckuil cwmbica. CpoiictBa guddepenuuana. Ilpunoxenue
mugdeperHnrana K npuOJIMKEHHBIM BBIUUCICHUSAM 3HAaUeHU (PYyHKIIUN

24. TIlpon3Boanbie U aud@epeHuansl BeICIIUX MOPSAKOB.DOpMyTHpOBKa |
nokasarenbcTBo TeopeM Pepma, Posus, Jlarpanxka. I'eomMeTpryecKuil CMBICTT
TEOpeM.

25. TlocTtanoBKa 3a/1a4¥l O MPEACTABICHUHN (YHKIIUH MHOTOUJICHOM. MHOTOUJIEH
Telinopa. dopmyna Teilnopa ¢ octatouHbiM ujeHoM B dopme Jlarpanxa.
®opmyna Makmopena. Paznoxenue HekoTopblx GyHKIMNA 10  (Qopmyre
MaknopeHna.

26. [lepBooOpa3zHass W HEOMpENEICHHBIM HMHTETpasl. 3aJaud, MPUBOIAIINE K
MOHSTUIO TepBOOOpazHol (yHkiuu. Teopema 0 mepBOOOpa3HBIX (PYHKITUX.
Omnpenenenue HeompeaeleHHOro wuHTerpana. (CBONCTBa HEONpEAETIEHHOTO
uHTerpana. Tadauia HHTErpasoB HEKOTOPHIX QYHKITUH.

27. CriocoObl BBIUMCIIECHUSI MHTETPAJIOB: a) HEMOCPEACTBEHHOE NHTETPUPOBAHNE
nyTeM  npeoOpa3oBaHMsl  MOABIHTETpAIIbHOM  (QyHKUMM; ©0)  cnocod
WHTETPUPOBAHUS TIPOU3BEICHUS TI0 YACTSM.

28. naterpupoBanne panuoHaNbHbIX GyHKIUH. [loHsATHE 00 3IEeMEHTapHBIX
Ipo0sIX LILILIV  tunos. WHTerpupoBaHue 3JIEMEHTAPHBIX JApPOOEi.
WuTerpupoBanre HENpaBUIBHOM palMOHANIBHOW JpOOHU: BBbIACICHHUE LIEJION
YaCcTH U Pa3JIOKEHUE MPaBUIIHBHON pallMOHATBLHONW APOOU B CYMMY MPaBUIIBHBIX
parmonanbHbIX npodeit L1111V tumnos.

29. OnpeneneHHBIA  WHTErpaJl W €ro  CBOMCTBA. 3ajgada O IUIOMIAIU
KpUBOJIMHETHON  Tpanenuu. OnpeneneHue  UHTErpajga Kak — Ipejaena
UHTETpaJIbHbIX cymMM. Teopema o cymiecTBoBaHMM wHHTerpana. CBoiicTBa
UHTETPaJIoB.

30. OcHoBHas TeopemMa W OCHOBHas (popMylia MHTETPATBHOTO HCUHMCIICHUA.
IIponsBonHas wuHTerpana no BepxHemMy unpeneny. Popmyna HeroortoHa-
JleitbuuIA.
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31. MeTo1bl 3aMEHBI IEPEMEHHOW W MHTETPUPOBAHUS TTPOU3BEIACHUS 10 YACTSIM.
32. 'eoMeTpuUecKre MPHIIOKCHUS: BBIYMCIICHUS ILIOMIAAEH TUIOCKHX (DUTYp B
JIEKapTOBOM M TOJIAPHOM CUCTEMax KOOPJWHAT, JUTMH Iy KPUBBIX, 00BEMOB TEI
U IUIOMAACH TOBEpXHOCTEH BpamieHus. [IpuiaokeHHs K 3amadaM MEXaHHKU:
BBIYHCIICHHE KOOPJUHAT IIEHTPA TSHKECTH TUIOCKOW KPUBOH M TUIOCKOU (UTYPHI.
Pabora cubl.

Ipumep sx3amenayuonroco burema:

MMHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUMCKOM ®EJEPALIMN
denepanbHOE FOCYAAPCTBEHHOE OrOKETHOE 00pa30BaTENbHOE
YUpEkKAECHUE BBICILIEr0 00pa30BaHMs
«CapaToBCKuUil TOCyJapCTBEHHBIN arpapHblil yauBepcuteT uMm. H.1.BaBunosa»
Kagenpa «MaremaTnka, MEXaHUKa 1 HHXXEHEPHas rpaduka

AK3AMEHAIIMOHHBIM BUJIET Ne 3
no aucuuiuimHe «Marematuka (6a30BbIid yPOBEHB)»

1. AcuMnroTsl rpaguka QyHKIUY.

2. Tabnuia MpOU3BOJAHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIINH

3. IlpenmpusiTrie BRITyCKAaeT TPH BHUIA IPOAYKIIMU, UCTIOIB3YS CHIPHE TPEX
BUJIOB. Pacxo/ibl KaXK/10T0 TUIIA CHIPbS 110 BUJAM IPOIYKIMHU U 3a11achl
CBIPBS Ha MPEANPHUATHH JaHbl B Tabiuie. Onpenenuts 00beM BbIITyCKa
IPOAYKIMH KaKJI0TO BUJIA IIPH 3a/JaHHBIX 3aI1acax ChIpbs (31€Ch U Aajee,
pacder BeJeTCsl B YCIOBHBIX eAMHMIAX ). COCTaBUTh MAaTEMaTHYECKYIO
MOJIEJIb BBIITyCKa MPOAYKUIUH. [IoydeHHY 0 CUCTEMY JIMHENHBIX YPaBHEHUI
pemth MeTosioM Kpamepa. (otBet: 150; 250; 100).

Pacxon ceipbst o Bugam 3anac
Buna ceipbs NPOJIYKIUHU, KI/U3I. CBIpbA,
1 2 3 KT

1 6 4 5 2400

2 4 3 1 1450

3 5 2 3 1550

Jara

3aB.kadenpoit I'.H. Kampiosa

4. Metoan4ieckne MaTepuaJibl, ONpeae/silionue nNpoueaypbl OlleHUBAHUSA
3HAHUI, YMEHUIl, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpPOBaHUS KOMIIETCHIUM

4.1 Ilpoueaypsl OllecHUBAHUSA 3HAHUI, YMEHH i, HABBIKOB
U (MJ1H) ONBITA 1eATEILHOCTH
Kontpons pesynpraroB oOydeHUs OOy4YarolUXCs, O3TAaloB W YPOBHSA
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dbopMHpoBaHUs KOMIETEHIMHN 10 nucuuiinHe «MatemaTuka (0a30Bbli YPOBEHbD )»
OCYUIECTBJISIETCS. Uepe3 MPOBEJACHUE TEKYIIETO, BHIXOJHOIO KOHTPOJIEH U KOHTPOJIS
CaMOCTOSITEJIbHOM PaOOTHI

@OopMBI TEKYIIEro, MPOMEXKYTOYHOTO U HUTOTOBOTO KOHTPOJISI, MOPSIIOK
HA4YMCJICHUs] OaJIOB U (POHJIBI KOHTPOJIbHBIX 3aJaHUM ISl TEKYLIEro KOHTPOJIS

paspabaThIBatoTCs

Kadeapoit

HCXoasA U3

YTBEPXKAAIOTCS HA 3aceJaHuM Kadeapsl.
4.2 Kpurepum onleHKM 3HAHW A, YMEHNH, HABLIKOB M (WJIH) ONbITA
AeATeJIbHOCTH, XaPAKTEePU3YIUMX ITalbl GOPMHUPOBAHMS KOMIIETEHIIMU B
npoiecce 0CBOCHUsI 00Pa30BaTeJIbHON MPOTrPaMMbI

Onucanue IIKaiabl OLCHUBAaHUA OJOCTHXKCHUA KOMHeTeHHI/Iﬁ M0 JUCHMITIIMHEC

MIpUBEJICHO B Tabsuiie 6.

crienupuKu

JTUCLIUILINHEI,

Tabnuna 6

YpoBeHb
OCBOEHUS
KOMIIETEH
1007071

OtMeTKa 10 NATUOATUILHON CUCTEME
(mpomexyTo4Has aTTecTarus)™

Omnucanue

8bICOKUIL

«OTIHNYHO»

«3a4YTCHO»

«3a4TEHO
(OTIUYHO)»

OO6yuaronuiics
OOHApyXHUJ BCECTOPOHHEE,
CUCTEMaTHYECKOE u
riyOOKO€ 3HaHUE Y4eOHOro
Marepualia, yMeeT CBOOOJHO
BEITIOJTHSTH 3aJlaHus,
MpeayCMOTPEHHBIC
IIPOTPaMMOM, YCBOWII
OCHOBHYIO JIUTEpaTypy H
3HAKOM C JOMOJIHUTEIBbHOU
JIATEPATYPOU,
PEKOMEHTIOBAaHHOMN
nporpammoii. Kak mpasuio,
OOy4Jaronuiicss  MPOSIBISET
TBOpPYECKHE CIOCOOHOCTH B
MOHUMAaHUH, W3JI0OKCHUH U
WCIIOJB30BaHUN MaTepuaia

oazoentil

«XOPOUIO»

«3a4YTCHO»

«3a4TEHO
(xoporti1o)»

OO6yuaronuiics
OOHapyXuJ TOJIHOE 3HAHUE
y4e0HOro MaTtepuaia,
YCIICTITHO BBITTOTHSICT
IPeyCMOTPEHHBIE B
nporpaMMe 3aJiaHusi, yCBOUII
OCHOBHYIO JUTEPATYPY,
PEKOMEHI0BaHHYIO B
nporpaMme

nopocoeusl

«YIOOBJICTBO

«3a4YTCHO»

«3a4YTCHO

OO6yuaronuics
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YpoBeHb
OCBOEHUS
KOMIIETEH
105051

OTMmeTKa Mo MSATHOATUTBHON CHCTEME
(mpoMexyTo4Hasi aTTecTarus)*

Onucaunue

7}

PUTEIBHO»

(Y10BIIETBO
PUTENBHO)»

OoOHapYKUJT
OCHOBHOTO
Marepuaia B
HE0OXO0IMMOM TUTST
nanbHeWmen — yuebsl U
npeacrosAmed  padboTel 1O
npodeccuu, CHIpaBlseTCS C
BBITIOJTHEHUEM
MPAKTUYECKUX
MIPENYCMOTPEHHBIX
MpOrpaMMOi, 3HAKOM C
OCHOBHOM JIUTEPATYPOH,
PEKOMEHIOBAaHHOMN
MPOrpPaMMON, JIOITY CTHJI
MOTPEIIHOCTA B OTBETE Ha
AK3aMEHE u npu
BBITIOJTHEHUU
AK3aMEHALIMOHHBIX 3aJaHMH,
HO oOnanaer
HEOOXOJUMBIMU  3HAHUSIMU
1. UX YCTPAHEHUs TOJ
PYKOBOJCTBOM
MpenoaaBaTesis

3HAHUS
y4eOHOTO
o0BeME,

3aJaHuM,

«HEYIO0B-
JIETBOPH-
TEILHOY

«HEC
3a4TCHO»

«HE
3a4TEHO
(HeynoBiieT
BOPHUTEIIBH
0)»

OO6yuaronuiics
oOHapyxuia  mpoOensl B
3HAHMIX OCHOBHOTO
y4e0HOTO MaTtepuaia,
JOTTYCTHJ TIPUHITUTTAATIBHBIC
OMMOKK B  BBINOJHEHUN
MIPETYCMOTPEHHBIX
MPOrpaMMON MPAKTHYECKUX
3aJaHuH, HE MOXKET
MPOJIOJDKUATE O0yYCHUE WU
MPUCTYTIHTH K
podhecCHOHAIEHON
JESATETLHOCTH 1o
OKOHYAHUH
oOpa3zoBaTeIbHON
OpraHu3aluu 0e3
JOTIOJTHUTEIBHBIX 3aHITHH

* - (¢opMa TPOMEKYTOUHOM aTTECTAllUM B CEMECTpPE OIpeaeseTcs

31




COOTBETCTBHH C TabJuIIeH 2 pabouei mporpaMMbl JUCITUTIIMHBI (MOTYJIs)

4.2.1. Kputepuu oOlleHKH YCTHOTO OTBETAa NP MPOMEKYTOYHOM aTTeCcTAllUU

[Tpu oTBETE Ha BOMPOC OOYUAIOIIUIICS TEMOHCTPUPYET:

3HAHUSI: O CHoCcoOax U Memooax CaAMOOP2AHUAYUU CAMOOOPA308aHUs 6
pamkax oceoerus oucyuniunvt Mamemamuka (6a308vili ypoGeHv);, 00 OCHOBHLIX
3aKOHAX MAMeMamuKu.

YMEHHSI: UCNONIb306AMb MAMEMAMU4ecKull annapam 6 npaKkmuieckou
o0esmenbHOCmU, NPOU3BOOUMb paciemvl NO U3BECIMHOMY aAl20pUMMY, 3a0a8ambs
80NPOCHI NO U3VUEHHbIM MEMAM; CPABHUBAMb NO AHALO2UU AN2OPUMMbL PEUleHUs
NPAKMUYEeCKUX 3a0adu.

BJaJIeHHe  HABBIKAMHM:  MemooamMu  HOCMPOEHUsi U pearusayuu
Mamemamuieckux mooenei Ojisl peuleHuss HAYYHO-UCCAeO08AMENbCKUX 3a0al,
nosmMopeHuem CMmaHOapmHol npoyedypvl peuleHus MUnosvix MamemamuyecKux
3a0ay MO U3YYEHHbIM — MeMaMm,  NPUMEHEeHUeM  Memooo8  NOCMPOCHUs.
Mamemamuieckux Mooeiell U uHmepnpemayuel NOJYYEHHLIX Pe3yabmamos,
UCNONIL308AHUEM NOJIYYEHHBIX 3HAHULL K U3YUEHUIO CIe0VIOWUX OUCYUNIUH KYPCd.

KpHTepHH OLeHKH

OTJINYHO 00y4aroIuics 1eMOHCTPUPYET: BCECTOPOHHEE, CUCTEMaTHYECKOE
U T1yO00KOe 3HaHue yueOHOro MaTepHuaia, yMeHue CBOOOIHO
BBIITOJIHATH IPAKTUYECKUE 3a/1aHHUsL, IPEIyCMOTPEHHBIE
IIPOrpaMMOH, YCBOMBILNK OCHOBHYIO JINTEPATYPY U 3HAKOMBIH C
JIOTIOJIHUTEIIbHOM JINTEPATypOi, PEKOMEHIOBAHHON IPOTrPAMMOM.

XO0pOII0o oOyyaroImuiicss JAEMOHCTPUPYET: IOJHOE 3HaHUE Yy4eOHOro
MaTepuasga, YCIEUIHO BbIIOJHSIOUIMN IPEeIyCMOTPEHHbBIE B
IpOorpaMMe IPAKTUYECKHE 3allaHds, YCBOUBIIUN OCHOBHYIO
JUTEPATYPY, PEKOMEHJIOBaHHYIO B mporpamme. OOyuaromuiics,
ITOKAa3bIBAET CUCTEMATHUUECKNUN XapaKTep 3HAHUHI N0 AUCLUIIINHE
U crnocobeH K MX CAaMOCTOSITEIbHOMY IOIOJIHEHUIO U
OOHOBJICHMIO B XOJe JaibHeimed ydeOHOW paboTel U
npoeccnoHabHOM e TEIIbHOCTH.

YAOBJIETBOPHUTEIbHO oOyuaromuiics JNEMOHCTPUPYET: 3HAHUA OCHOBHOI'O
ydeOHOro Marepuaia B 00beMe, HeOOXOIUMOM ISl JaJIbHEHIIIeH
yueObl U TpeACTosAIIe paboThl MO MPOQECCHH, CIPaBISIETCS C
BBITIOJITHEHUEM  TMPAKTUYECKUX  3aJaHul, MPeayCMOTPEHHBIX
MIPOrpamMMoH, 3HAKOM C OCHOBHOM JIUTEpaTypou,
PEKOMEHIOBAaHHON ITPOTrPAMMOM.

HEYJI0BJICTBOPUTEIbHO | OOYYaIOLIUiiCS TeMOHCTPUPYET: MpoOesbl B 3HAHUAX OCHOBHOI'O
y4eOHOro Marepuasa, JO0NMycKaeT MPUHIMIHAIbHBIE OIINOKH B
BBIIIOJIHEHUM  NPAKTHUYECKUX  3aJaHUM, IPESyCMOTPEHHBIX
MIPOrpaMMON.

4.2.. Kputepnu olleHKH BbINOJHEHUSA KOHTPOJbHBIX (CAMOCTOSITEIbHBIX)
padot

[Ipy BBIMOJHEHUH KOHTPOJIBHBIX (CAaMOCTOSITEIBHBIX) pabOT 00yYaroIIHiics
JIEMOHCTPUPYET:

3HAHMA: O CNOCcoOax U Memooax Camoop2aHu3ayuu camoodpaz08anus 8
pamkax oceoerus oucyuniunvl Mamemamuka (6a308vili ypoGeHv);, 00 OCHOBHLIX
3aKOHAX MAMeMamuKuy.
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YMEHMHA: UCNO/Ib3064Mb mamemamudeckull annapam 6 npakmuquKoﬁ
0eﬂmeﬂbﬂocmu, I’lpOLlé’@OOMWlb pacuemsl no U3BECMHOMY Al1cOPUMM),; 3a0asambo
680NpPOCsbL NO UYHUEHHbIM memam, CPAcHUBANMsb no AHAl10cUU aicopummsl peuleHusl
npakmudecKkux 3a0ay.

BJIaJICHHUE HaBbIKaMMHU: Memooamu nocmpoO€eHus u peairusayuu
mamemamudeckux mooeneu O0Jis peulernus Hay’-lHO-MCCJZ€008am€]leKMX 30061’-1,'
noemopeHuem cmaHdapmHod npouedypbl PEWEHUA MUNOBBIX MAMEMAMUUECKUX
3a0ay no U3YUYEHHbIM memam, npuUMeHeHuem Memoooe nocmpoenust
mamemamuyeckux mooeneu u uHmepnpemauuezl NOJIYYEHHbIX pe3yibmanoes,
ucnoJjibzoeanuem nojily4eHHsvlx 3HAHUU K U3y4eHuUro Cﬂedyiouwx ()UCL;MI’UZMH Kypca.

4.2.2. Kputepun OleHKHU BbINOJHEHNSI KOHTPOJBHBIX (CAMOCTOSATEIbHBIX)
padoTr

OTJIHMYHO 00yyYaroIuics 1eMOHCTPUPYET: BHICOKUN PE3ysIbTaT, OTBETUII
IIPAaBUJILHO U B Pa3BEPHYTOM BHJIE HA BCE TEOPETUYECKUE
(mpakTHUECKHuE) BOIPOCHI, HE TOMyCKAaeT OIMOOK B OTBETE IPU
pelIeHuN KOHKPETHOM 3aa4H.

X0pOo1IOo o0yyJaroIuiicss AEeMOHCTPUPYET: XOPOLIMH pe3ysbTaT, OTBETHII
IIPaBWJIbHO Ha BCE TEOPETUYECKUE (IIPAKTUYECKUE) BOIPOCHI, HO
B KpaTKoil ¢opme, 1uO0 AONYCTHII OJHY OUIMOKY B OTBETE IPH
pelIeHNN KOHKPETHOM 3aa4H.

YAOBJICTBOPHUTEJIBHO oOyyaromuics JEMOHCTPUPYET: YIIOBJIETBOPUTEIbHBIN
pe3yibTaT, IPaBUILHO OTBEYAET TOJBKO HAa YaCTh ITOCTABIECHHBIX
TeopeThdeckue (IMPaKTHMUYECKHE) BOIPOCOB IMPU  pEIICHUH
KOHKPETHOH 3a/1a4u.

HEYIOBJIETBOPUTEJIBHO O6yanOHlHﬁCH ACMOHCTPHUPYCT: HeyHOBHeTBOpI/ITCHBHHﬁ
pe3yjabTaT HE OTBCTUII HA IOCTABJICHHBIC TCOPETUYCCKUC
(HpaKTI/I‘leCKI/Ie) BOITPOCHI WJIN OTBECTHJI HCTIPABUJILHO.

4.2.4. Kputepuu olleHKHU BBHINOJHEHNSI TECTOBBIX 3aIaHU I

[Tpu BBITOTHEHUH TECTOBBIX 3aIaHUN 00YUYAOIIUICS TEMOHCTPUPYET:

3HAHMSA: O CNOCOOAX U Memoodax CamooOpeaHu3ayuu camoodpaz08anus 8
pamkax oceoerus oucyuniunvl Mamemamuka (6a308vili ypoGeHv);, 006 OCHOBHLIX
3AKOHAX MAMEMAMUKU.

YMEHUSI: UCNOIb308AMb MAMEMAMUYecKull annapam 6 npaKmuieckoll
O0esimelbHOCmuU, Npou3Bo0UmMs pacuemvl N0 U3BECMHOMY ANCOPpUMMY, 3a0d6amb
BONPOCHL NO UBVUEHHBIM MEMAM, CPABHUBAMb NO AHALOSUU AJICOPUMMbL DEeUleHUs
NPAKmMuyeckux 3a0ad.

BJaJieHHe HABBIKAMM:  Memooamu  NOCMPOEHUss U peaiu3ayuu
mamemamudeckux mooeneil O0ns peuleHus HAYYHO-UCCAe008AMENbCKUX 3a0aU,
nosmopenuem CmaHoapmHol Nnpoyeodypvl peuleHuss Munosblx MamemamudecKux
3a0a4 N0 U3BYYEHHLIM — MeMam,  NPUMEHEeHUeM  Memoo08  NOCMPOCHUs.
mamemamudeckux Mmooeiel U Uunmepnpemayuel NOJYYEeHHbIX pe3Yibmamos;
UCNONIL30BAHUEM NOJYYEHHBIX 3HAHULL K U3YUEeHUIO C1e0yIouWUX OUCYUNTIUH KYPCd.
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KKpuTepuu OUEHKH BBINOJIHEHHsI TECTOBBIX 3a/1aHUH

OTJIIYHO 00yUaIOLIHIiCs IeMOHCTPUPYET: OTIMYHBIC 3HAHUS U OTBEUACT HA
TecToBbIE 3aannsd B npejenax 86%-100%.
X0pomo 00ydaIomuiics AeMOHCTPUPYET: XOPOLINE 3HAHUA H OTBEUACT Ha

TecTOBBIE 3a7anus B npejenax 74%-85%.

YAOBJECTBOPHTCILHO

06yJaIomuiics JeMOHCTPHPYET: YOBIETBOPHTEILHEIC 3HAHMA 1
OTBEUAET Ha TeCTOBLIE 3a1anns B npejaenax 60%-73%.

HEeY10BJICTBOPHTE/ILHO

00YUAIONHITCS ICMOHCTPUPYET: HEYA0BICTBOPHTEIBHDIC 3HAHMS
1 oTBeuaeT Ha TecTosble 3ajanus Hike 60%.

Paspadomuur: oouenm, Kouezaposa O.C. ”W% '
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