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1 BBEJIEHUE
1.1 TlpenucnoBue

JlaHHBIE ~ METOJMYECKHWE  PEKOMEHJAlMM  TpeaHa3Ha4eHbl IS
oOecrieyeHus CTYJIEHTOB HEOOXOJAMMBIMHU MATEMaTHYECKUMHU 3HAHUSIMU U
YMEHUSMH, HEOOXOAWUMBIMH IS W3YYCHHUS CICIHUATbHBIX JUCIHIUINH,
pa3pabOTKH KYPCOBBIX paboT, s MNpodhecCHOHATBHON ACATEILHOCTH U
POJIOKEHUST 00pa30BaHMUs.

B nucuunimze paccMaTpuBarOTCS pa3aeiibl:

-OCHOBBI JIMHEHOM anreOpsi;
-OCcHOBBI MAaTEMaTHUYECKOI0 aHAJIM3a;
-OCHOBBI TEOPUH BEPOATHOCTEN U MATEMATUUECKOM CTATUCTUKHU

C moMoIIpI0 JTAHHOTO MOCOOHS CTYICHT 3a0YHOTO OTACIICHUS MOXKET
OpPraHU30BaTh CAaMOCTOSITEIIFHYIO PA0OTY 10 HAITMCAHUIO KOHTPOJILHON pabOThI
no auciuiimHe «Marematukay. Kypc AUCHMIUIMHBI BKIIOYaeT B ceOs
U3YYCHHUE TPEX pa3/elioB, BBINOJHCHHE KOHTPOJBHOM paboThl, caada
JK3aMEHa.

K »sKx3amMeHy J[OmycKarOTCS CTYAEHTBI, Y KOTOPBIX BBINIOJIHEHA
KOHTpoJibHasi pabota. KoHTponbHast paboTa coaepKUT cemb 3a1ad. B nanHoM
OCOOHMH MPUBECHBI IPUMEPHI 110 KXKJAOMY THITY 3a/1a4.

Takxe B MOCOOMU MPHUBEJEH MEpeyYeHb IK3aMEHAIIMOHHBIX BOIIPOCOB C
yKazaHueM mnaparpadoB y4yeOHUKOB, IJile MOXXHO HAWTHU OTBETHl Ha JaHHBIC
BOIIPOCHI.

Hacrosmiee mocobue mo3BoaUT COKOHOMUTH JIMYHOE BPEMSI Ha M3yUCHHE
TOW WJIM WHOW TEMbl IUCIMIUIMHBI, KQUECTBEHHO BBIMOJHUTH KOHTPOJIBHYIO
pabory.

1.2 Tpe6oBaHus npeabsBAsIeMble K KOHTPOJIbHOM paboTe

1. [TpaBuiIbHO M aKKypaTHO MEpenucaTh 3aJaHue KOHTPOIbHOW paboThI
0 CBOeMy BapuaHTy. PaOoTbl, BBINOJIHEHHBIE MO JPYrOMY BapHUaHTY,
BO3BpaIlaloTcs 0e3 IpOBEPKHU.

2. Pemenus compoBOXKAATh MOSCHEHWSMH, YKa3blBaTb €IWHULIBI
BEJIMYMH.

3. PaboTy BBINONHATH 4YEpHUIAMU  pa3z00pyuBO(IMOO0 MEUYATHBIM
TEKCTOM).

4. B Tetpaau He0OXO0AMMO OCTaBJIATH MOJISL U MECTO B KOHIIE pabOThI /115t
3aMeYaHuil U 3aKiI0YeHus npenojasaress. CTpaHULbl IPOHYMEPOBATh.

5. B KOHIIe pabOThI NIPUBECTH MEPEUYEHb JTUTEPATYPHI, IPOCTABUTH JIaTy
BBITNOJIHEHMSI paOOThI U TOJIIHUCH.



1.3 Pa30uBKka no BapuaHTaM KOHTPOJIBHON pabOTHI

IIpenmno [Mocnennsist mudpa mmdpa

CIeHSS

mbpa | O 1 2 3 4 3) 6 7 8 9

mudpa

0 1,11,30 2,12,29 3,13,28 4,14,27 5,15,26 6,16,25 7,17,24 | 8,18,23, | 9,19,22. 10,20,
31,4151 32,42,52 33,43,53 34,4454 35,45,55 36,46,56 37,47, 38,48,58, | 39,49,59, | 21,40,
61 62 63 64 65 66 57,67 68 69 50,60

70

1 2,12,21 3,13,22 4,14,23 5,15,24 6,16,25 7,17,26 8,18,27 | 9,19,28, 10,20,29, | 1,11,30
31,41,60 32,42,51 33,43,52 34,44,53 35,45,54 36,46,55 37,47, 38,48,57, | 39,49,58, | 40,50,
66 65 64 ,63 62 61 56,70 70 68 59,64

2 3,13,21 4,14,22 5,15,23, 6,16,24 7,17,25 8,18,26 9,19,27 | 10,20, 1,11,29, 2,12,30
40,50,51 39,49,52 38,48,53 37,47,54 36,46,55 35,45,56 34,44, 28,33, 31,42,59, | 32,41,
70 61 62 63 64 65 57, 66 43,58, 68 60,69

67

3 4,14,22 5,15,23 6,16,24 7,17,25 8,18,26 9,19,27 10,20, 111,29, | 2,12,30, | 3,13,21
39,43,60 38,42,60 36,41,58 35,44,59 34,45,57 33,46,56 28,32, 31,48,53, | 37,49,52, | 40,50,
62 61 68 67 66 65 47,54 63 62 51,70

64

4 5,15,23 6,16,24, 7,17,25 8,18,26 9,19,27 10,20,28 111,29 | 2,12,30, | 3,13,22, |4,1421
32,45,59 33,46,58 34,47,57 35,48,56 36,49,54 34,50,53 35,44, 31,48,53, | 40,42,50, | 39,415
65 66 67 68 69 70 52,64 63 62 5

61

5 6,16,29 7,17,28, 8,18,27 9,19,26 10,20,25 1,11,24 2,12,23 | 3,13,22, | 4,14,21, | 5,15,30
33,42,58 34,43,57 35,44,56 36,45,54 37,46,53 38,47,52 39,48, 40,49,59, | 31,50,60, | 32,415
70 69 68 67 65 66 51,64 63 62 8,61

6 7,17,28 8,18,27, 9,19,26 10,20,25 111,24 2,12,23 3,13,22 | 4,14,21, | 5,15,29, 6,16,30
34,49,53 35,48,52 36,47,51 37,46,54 38,46,59 34,44,56 40,43, 31,4258, | 32,41.59, | 33,50,
64 63 62 61 65 66 57,67 68 69 60,70

7 8,18,26 9,19,25, 10,20,24 1,11,23 2,12,22 3,13,21, 4,14,27 | 5,15,28, | 6,16,29, 7,17,30
34,50,55 35,49,56 36,48,57 37,47,58 38,46,59 39,45,60 40,44, 34,4352, | 32,50,54, | 32,41,
61 62 63 64 65 66 51,67 68 62 54,70

8 9,19,27 10,20,26, | 1,11,25 2,12,24 3,13,23 4,14,22 515,21 | 6,16,30, | 7,17,29, | 8,18,28
35,42,57 36,43,56 37,44,55 38,45,54 39,46,53 40,47,52 34,48, 33,49,52, | 32,50,54, | 31,42,
68 69 70 67 66 65 51,64 63 62 53,61

9 10,20,24 1,21,25, 2,22,26 3,23,27 4,24,28 2,25,29 6,26,30 | 7,23,27, | 8,22,28, 9,21,29
37,48,51 36,47,52 35,46,53 34,45,54 33,44,55 32,43,56 31,50, 38,41,58, | 39,42,59, | 40,44,
69 70 68 67 65 64 57,63 62 61 60,69




2 TIPOTPAMMA VYEBHOM JUCIUATIINHBI
2.1 [Tacnopt paboueii mporpaMmbl Y4eOHOM AUCIUTIIIMHBI: MaTemaTuka

2.1.1 O6Gnactb NpUMEHEHHS TPOTPAMMBbI

Pabouas mporpamma y4eOHOW TUCIUIUIMHBI SBJISETCS YaCThIO MPOTrPaMMBbl
MOATOTOBKH CIIEIIMATIMCTOB CpeNHEro 3BeHa B coorBeTcTBHM ¢ PI'OC CIIO
no cnenuanbHocTh 15.02.08 TexHOM0rHs MAIIMHOCTPOEHUS

2.1.2. Mecto y4eOHON AMCHUIUIMHBI B CTPYKTypE MPOTpaMMbl MOATOTOBKH
CIELIMaIMCTOB CPeiHEro 3BeHa

VYyebnass npucuumiinHa «MaTtemaTuka» OTHOCUTCS K MaTeMaTH4eCKoMy U
o0LIeEMy €CTECTBEHHOHAYYHOMY Y4€OHOMY LIUKITY.

Oco0oe 3HaueHWE [UCHUIUIMHA WMeeT TMpu (PopMUPOBaHHH WU
Pa3BUTHUH CIETYIOMIMX OOIIUX KOMIETEHIUH:
OK 4. OcymecTBasiTh MOUCK U UCIIOJIb30BaHUE MH(MOpPMAIMU, HEOOXOIUMOM
JUTSt 3¢ (HEeKTUBHOTO BBITIOJTHEHUS podeCCHOHATBHBIX 3aj1ad,
po(ecCHOHaNBLHOTO U JIMYHOCTHOTO Pa3BUTHSI.
OK 5. Hcnonws3oBarh MHGOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
npodeccruoHanbHOM A TETHHOCTH.
OK 8. CamocToATensHO OIpeAenarTh 3adadud Mpo(ecCHOHANBHOTO U
JUYHOCTHOTO  pa3BUTHUS, 3aHUMAThCA  CaMOOOpa30BaHUEM, OCO3HAHHO
IUTAHUPOBATH MOBBIIICHUE KBATU(UKALIMH.
OK 9. OpuentupoBaThbCsi B YCIOBHMSIX YacTOM CMEHBI TEXHOJOTHH B
npodeccroHanbHOMN AESITeIbHOCTH.
IIK 1.4. Pa3pabarbiBaTh M BHEIPSATH YHPABISIIOLIME MPOrpaMMbl 00pabOTKH
JeTaJici.
IIK 1.5. Hcnonb3oBaTh CUCTEMBI aBTOMATH3UPOBAHHOIO IPOEKTUPOBAHUS
TEXHOJIOTHYECKHUX MPOIECCOB 00pabOTKU JeTaeH.
IIK 3.2. ITpoBOIUTH KOHTPOJb COOTBETCTBHUS KauecTBa JieTaleil TpeOOBaHUSIM
TEXHUYECKOU TOKYMEHTAIUH.
I[IK 4.2 BpImonHATh TOKapHYIO OO0pabOTKYy 3aroTOBOK Ha YHHBEPCAIbHOM

TOKApPHO-BUHTOPE3HOM CTaHKE WA TOKAPHOM CTaHKE C MPOrPaMMHBIM
YOPaBICHUEM C [PUMEHEHUEM CTAaHJAPTHOTO PEXYIIEr0 HWHCTPYMEHTA U
YHUBEPCAIbHBIX MPUCTIOCOOTECHUH.

2.1.3. llenu m 3aga4M TUCHMIUIMHBI — TPeOOBaHMS K pe3yJbTaTaM OCBOEHHS
JUCLHUIJINHbI

B pe3ynbpTaTe 0OCBOSHMS TUCHUIUIMHBI O0YYaIOUIUIICs T0JIKEH YMETh:
-aHAJIM3UPOBATH CIOKHbIE QYHKIUU U CTPOUTH UX TpadUKH;
-pemaTh NPUKIAIHbIE 3aJa4H C UCIIOIb30BAHUEM

3JIeMEHTOB U PepeHIINaIbHOIO U HHTETPAJIbHOTO UCUNCIICHUI;
-BBIYMCIISATh 3HAYEHHSI TEOMETPUUECKHUX BEINYUNH;

-IPOU3BOIUTH ONEPALUU HAJl MATPULIAMH U ONPEACIIUTEIIMU;



-pe€IaTb CUCTCMBI JIMHEWHBIX ypaBHeHI/Iﬁ pa3In4YHBIMH METOAAMU,
-BBIIIOJITHATD ,Z[GI;'ICTBHH HaJ KOMIIJICKCHBIMHU YHUCJIaMU,

-peiiaTth 3aja4 Ha BBIYMCIICHUC BCPOATHOCTH C HMCIIOJIB30BAHHCM 3JICMCHTOB

KOMOMHATOPUKH;

B pe3ynbpTaTe 0OCBOEHMS TUCUUIUIMHBI O0YYaIOUIUIICs TOJIKEH 3HATh:
-poIb U MECTO MATEMATUKH B COBPEMEHHOM MHpPE IIPU OCBOCHUH
npo¢eCCHOHANBHBIX AUCIUIUINH U B chepe mpodecCHOHATbHON AeSITENbHOCTH
-OCHOBHBIE MAaTEMAaTUYECKNUE METOIbI PEILICHUS NIPUKIAJHBIX 3a/1a4;

-OCHOBBI JII/I(i)(bepeHIII/IaHBHOFO 1 MHTCTPAJIbHOT'O MCUYUCIICHUA,

-OCHOBHBIC IIOHATHUA HW MCTOAblI MATCMATHUYCCKOI'O aHajJn3a,

JIMHEUHON

anreOpbl, TCOPHUIO KOMIUIEKCHBIX YHCENl, TEOPHUH BEPOSTHOCTSH W
MaTeMaTH4eCKOM CTaTUCTUKU.
2.1.4. KonudecTBO 4acoB Ha OCBOCHHUE IIPOTrPaMMBbI JTUCITUILTHHBI
MaKCHUMaJIbHOW yueOHOM Harpy3ku oOyuatomerocst 144 gaca, B Tom yucre:
00s13aTeNTbHOM ayIUTOPHOU yueOHOM Harpy3ku oOydaromierocs: 20 4acos;
CaMOCTOSITeNILHOU paboThl 0Oyuatotierocs 124 gyacos.
2.2 TeMaTHU4eCKUi IJIaH U COJIep>KaHNe YIeOHOU TUCIIUTUINHBI:
MaremaTuka
KonTtpoanb
HauMeHoOBaHHEC Cogepma}me y‘ICGHOFO marTepuaJa, E g JlnTepaTypa ble padoThI
pasnenoB HTeM | CamocTORTenLRAx padoTa | & & oy et
9
00yyJarommxces,) S = | (nomep u naparpadsr) W 3a71a4)
1 2 3 4 )
Paznen 1. 1 2
OcHOBHbIE NOHATUSA
M METOALI
MaTEMaATHYECCKOI'0
aHaJIu3a
Tema 1.1. CoaepxaHue y4eOHOro Marepuaia
OcHoOBBI Ponb u MecTo MaTemMaTHKH B lj m1.3,1.6, 1.3.1-3.3;
auddepennuanbHOr COBPEMEHHOM MHUPE IIPU OCBOCHUU ] cTp. 128-129, 131-132
0 UCUUCJICHUS HgO(beCCI/IOHaJIBHBIX JAUCHUIIIINH U B [1] m3.2: [3] cTp 129-133
cipepe T '
1 ri]fo €CCHOHAITBHO NeSITeTbHOCTH 2 | [1]m.3.4; [3] crp.129-131
Ry AcprrTHe ctp.128-134
00/00. A CHMIITOTBL. 1IpON3BOaHASL. [1] n.4.1-4.4; [3] c1p.135-
[Tpou3BoaHAast BEICIINX ITOPSIKOB. 138
2 AHanu3 CI0XKHBIX (I()byHKI_II/II/I 7 2 [1] m.4.4
INOCTPOCHHUEC UX I'PA(PUKOB. i
JlaGopaTopHbIe 3aHATHS — | [ m4.3-4.4,4.6[3]




[IpakTHyeckue 3aHsITUSA

Brruucnenue npejena B TOYKE U HA
0eCcKOHEYHOCTH. Brruucienue
IPOM3BOJHBIX 3JIEMEHTAPHBIX ()YHKIIUH.

ctp.136-138
[1] m.4.7
[1] n.4.8,4.9; [3] cTp.138

AaxomneHHe ypaBEGHHH ACUMIITOT. 2 [1] n4.8
HaJIU3 CIOXKHBIX QYHKIUN U . )
MOCTPOCHHUE MX IPaPUKOB. [1] n.4.10; [3] crp.139
PemeHue npUKIagHbIX 3324 C 141
MCIOJIb30BAaHUEM MTPOU3BOAHOM. [1] .4.10; [3] c1p.150
KoHTponbHbIe paboThI - [1] . 4.10; [3] cTp.150
[1] m.4.7-4.10; [3] cTp.150 WNoeNe(21-
Y |30
CamocrosiTenbHas paboTa [1] r1.4.1-4.4; [3] cp.135
00YUaOIIUXCS 138 NeNe(31-
Brruncienue npeaenos .PackpbiTre [1] n.4.4 40)
HeonpeAeneHHocTu (0/07. .
Brruncnenue npou3BoaHBIX . 28 [1] m4.3-4.4, 4.6; [3] WoNe(41-
9JICMEHTAPHBIX U CIIOKHBIX ()YHKIIHH cTp.136-138 50)
3aJaHHBIX MngoqneHOM TpeThel [1] n.4.7
CTENEHH, IPOOHO —PaALlMOHATIBHBIM _
BbIpak€HUEM. BrInoiHeHue 3a1anuii [1] m.4.8,4.9; [3] cTp.138
JIOMAIIHEeW KOHTPOJILHOW padoTHI. [1] n.4.8
[1] m.4.10; [3] cTp.139-
Tema 1.2 Coneprxanue yueOHOr0o MaTepuaia [1]m.5.1-5.3
OcHoBBI ITepBoobpa3znas.Heonpenenéuuniit
HHTErpajbHOIo UHTerpai u ero cpoiictpa. Tabnuna [1] m.5.3-5.4; [3] c1p.143,
UCYMCJIEHUS HEOIPEAEIEHHBIX UHTETPAIOB. Crp.152-153
OnpenienéHHbIi HHTETPaN U €ro 2 Tp.152-
1 cBoMcTBa. Briuncienue
FeOMETPUYECKUX BEIUYMH. [1] n.5.4; [3] cTp.143,
Brruucnenne BeTMIUHBI TYTH C 153-154
IOMOIIBIO ONPEAETIEHHOTO cTp-
HMHTErpaa.
JTabopaTopHbIE 3aHSTHSI - | [1]n5.5-565.7;[3]
[TpakTHUeCKUE 3aHATHUA: ctp.144, c1p.154-155
Brrancienne HecaI0KHBIX
HEOIIPEAEIECHHBIX U ONPEAECIEHHBIX 2 | [1]11m.5.7; [3] cTp.143,
HMHTETPajoB. )
Brrancnenue miomanaei guryp. c1p.155-156
CamocrogTenpHas padbora ) NoNe(51-
OOy UAIOLIXCH 26 | [1]11.5.1-5.7; [3] c1p.159 60)
Brrunciienue onpeneneHHbIX U
HEOIPEEICHHBIX UHTErpaioB. Pemenue [2n] cTp.181; [3] cTp.127,
MIPUKIIQIHBIX 33/1a4. BeimomHenne 144
3aJlaHUM JOMAaIIHEN KOHTPOIbHOM
paOOoTEHL. . o
Pasznen 2.
OcHOBHbBIE TOHSATHS 32
JINHeIHOH aJIredpo!
Tema 2.1 Conepxanue yueOHOro MaTepuania
OcCHOBHBIE IOHATHS (2] m.2.1, [3] m.1.1
v Martpuiibl, OCHOBHBIE TOHSATHUS 1 et e
MHEAROH aareOpHI 1 | Teopun Marpuil. OnpeaeauTeny. i(l)
OCHOBHBIE MTOHSTHS CHCTEMBI [2]m.1.1,2.1,[3] m.1.2
ypaBHeHui. Meron I'aycca.
TlaGopaTopHbIe 3aHATHA —1 [2]n.3.1,3.2,[3] m.1.3,1.4
ITpaxkTnueckne 3aHATHS :
HaxoxJeH1e CyMMBbl MaTpHLI, 2] m.1.3,[3] m.1.3, 1.4
MHOKE€HHE MaTPHUIIbl HA YUCIIO.
PaHCIIOHUPOBAaHNE MATPHIIHI. 1

Beraucnenue onpeaenuTenei MaTpuLl.
Penrenne cucteM JTHMHEHHBIX YpaBHEHUH
metoaoM I'aycca.

KonTponbubie paboThl

[2] 1.3.4, 3.5, [1] ctp.21-39




CamocrosTenbHas padbora
00yJaroIuXcs:

Haxoxnenve mnpous3BeneHUuss MaTpHll.
Pemenne 3amayu Ha  omepauun ¢
MaTpPULIAMH. Pemenue CUCTEM
JIMHCHHBIX ypaBHEHMH MeToioM ['aycca u

29

NeNo(1-
10),
NeNe(11-
20)

Pazpgea 3.
KomnuekcHbie

Tema 3.1
KoMniexkcHbie
yucaa

Coneprxanue yueOHOro MaTepuaia

[ToHATHE KOMIUIEKCHOIO YKCIIa.

['eomeTpuuEeCcKOE TOIKOBAHHE

1 KOMIUIEKCHOTO Kcia. [lercTBust
HaJl KOMIUIEKCHBIMH YHCIIAMH.

Tpuronomerpudeckas ¢popma

KOMIIJIEKCHOI'O YHCJIa.

2(1
+(1

JlabGopaTopHbIe 3aHSATHS:

[IpakTrnueckue 3aHATHS:

ﬁef/’lCTBI/IH HaJl KOMIUJIEKCHBIMU YHUCJIaMHU.
axOXKJACHUE MOAYIS U  apryMeHTa

KOMILJIGKCHOrO 4ucia. JleHcTBUS Haf

KOMILJIEKCHBIMU YUCIIAMU B

anreOpanveckor , TPUTOHOMETPUUYECKON

(hopmax.

KonTtposbHbie paboThl

CamocrosTenbHas pabora
o0yJaronmxcs:

JlevicTBus HaJ KOMIIJIEKCHBIMHM YHCIaMHU
B aIreOpandecKon , _ .
TPUTOHOMETPHUUYECKOM U MOKa3aTeIbHON
(dhopme. BrimonHenue 3aganui
JIOMAIITHEH KOHTPOJIbHOH paOOTEIL.

13

[3] cTp. 94-95, 101, 102
[3] cTp. 94-95, 101, 102
[3]m.3.1,n3.2
[3] c1p.94, 95, 102, 103
[3] cTp.95-96

[3] c1p.104, 108

NeNe(6
1-70)

Pa3nea 4.
OcHoBbI TEOpHH
BEPOSITHOCTEH M
MATEMATHYECKOM
CTATHCTHKH

Tema 4.1
OcCHOBHBIC TOHATHSA
U TeopeMbI TEOPUH
BEPOSITHOCTEH

CopeprxkaHue y4eOHOro MaTepuaia

[TpenmeT Teopun BEpOSITHOCTEH.

DIeMeHTbl KOMOWHATOPUKHU.

1 | Pemenne npocrenmmx
KOMOMHATOPHBIX 331a4. CiydaiiHoe

coObITHE. BEpoSTHOCTD C1ydyaifHOTO

COOBITHSI.

JlabopaTopHEbIC 3aHITHS

HpaKTI/I‘leCKI/Ie 3aHITHUSA .
Pemenne 3aJa4 Ha BbIYMCIICHHUC
BCPOATHOCTH C UCITOJIb30BAHHUECM
QJICMCHTOB KOM6I/IH3.TODI/IKI/I.

KoHTponsHBIE padOTEI

CaMmocrosiTenbHas paboTa
00yJarOIIUXCSI:

CrydaiiHasi BeJIMUMHA U €€ YUCIIOBBIC
XapaKTepUCTUKH Brruncnenus oL
XapaKTEePUCTUK JAUCKPETHON ciydaiHon
BeJIMUMHBL.. [ToHsITHE 0 3a7a9ax
MaTeMaTHYECKON CTaTUCTHKHU.

28

[1]m1.1-1.6
[1]m.6.3
[1]1.6.3

[1]1.6.3[1] m.6.1
[1]1.6.2

[1]1.6.1, 6.2
[1]1.6.5
[1]1.6.5
[1]1.6.6,6.7, 6.8
[1]1.6.9,6.11

[1]1.7.1

Bcero
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2.3. DK3aMeHAIMOHHBIE BOITPOCHI




BOHpOCLI K 9K3aMEHY

3amanue

[Ipenen GyHKIMHU B TOYKE, €r0 CBOWCTBA.

[1] cTp22-24

[Ipenen pyHkuuu Ha 6E€CKOHEUHOCTH. 3aMeydaTelbHbIe MTPeebl.

[1] cTp24

[TpousBoaHasi, TabauIla MIPOU3BOAHBIX.

[1] cTp.29-30

ITpon3BoHAas CIIOKHON (YHKIIHH.

[1]cTp.30-31

HpOI/I3BO,Z[HBIe BBICHIHUX ITOPAOKOB.

[1]cTp.35

MOHOTOHHOCTH M TOYKH SKCTpeMyMa (DYHKIIHH.

[1]cTp.32-34,[3]cTp.119

BBINYKIIOCTh M TOUKH mepernda GyHKIUH.

[3]cTp.120

AcuMOTOTHI PYHKIHH.

[3] crp122

© 0N\ O N =

Cxema aHanu3a QyHKIIHIA.

[3]ctp.119-123

3adauu na evluucienue npeoenos, blUUCieHue nPoOU3600HbIX
QyHKuuii 6 mouke, AaHAIU3 CLONHCHBIX YHKUUIL, peuleHUe
RPUKTAOHBIX 3A0aY C UCNOIb30BAHUEM ITIEMEHM 08
oughpepenyuanvnozo ucuucnenus.

[1] cTp25-26
[3] cTp.128-141

10.iuddepenunan pynkuuu. [NepsoodpasHas.

[1]cTp.38

11.Heonpenenennslii maTErpan ¥ ero cBoiicTsa. TabnuIa HHTErPAJIOB.

[1]cTp38-39

12.OnpeneneHublii METErpa U €ro CBOMCTBA.

[1] cTp40-42

13.T'eomeTprueckuii cMbICH ONpeNeNeHHOr0 HHTErpaa.

[1]cTp.42-44

14.Beruncnenune myTy, MpoiaeHHOr0 TENOM, C TOMOMIBIO
ONpEIENEHHOr0 MHTErpaa.

[1]

3aoauu Ha évluucieHue H80npeoeﬂeHHblx u onpedeﬂelmblx
unmezpainos, peuienue npumaOHbtx 3a0a4 ¢ UCNOJIb306AHUEM
IJIEMEHM OB UHMEZPAIbHO20 UCHUCIIEHUA.

[1]cTp.42-45
[3] cTp.143-145

15.Matpuunsle Moenn, OCHOBHBIE HOHATHS TEOPHH MaTPHIL. [3]cTp4-5
16.Onepanun Hajg MaTpUIIAMHU. [3]cTp.5-7
17.0npenenurenn. [2]cTp4-8

18.OcHoBHbIE NOHSATHS CHCTEMBI YPABHEHHIA.

[3] cTp15-20

19. Merox I'aycca.

[2]cTp.30-32

20.Meton Kpamepa.

[2]cTp9-12

3aoauu na Oeiicmeus HA0 MAMPUUAMU, GbILUCTICHUE
onpeodenumerneil, peuieHue CUCIEM TUHEHHbIX YPAGHEHUIL
memooom I'aycca, pewienue cucmem aTuHeHbIX YPAGHEH UL
memooom Kpamepa.

[2]cTp.12-15

21 .TlousTHE KOMIUIEKCHOT'O YHCIIA.

[3]cTp.92-93

22. T'eoMeTpuyecKoe TONKOBAHHE KOMILIEKCHOTO YUCIIA.

[3].cTp93-95

23. leiicTBUS HaJl KOMIJIEKCHBIMH YHCIIAMH.

[3]cTp93

24. Tpuronomerpryeckas popMa KOMIIEKCHOTO YHCIIA.

[3]cTp.95-96

25.TlokazarenpHas GopMa KOMILIEKCHOTO YHCJIA.

[1]

3aoauu na evinonenue 0elucmeuii Ha0 KOMNaAEKCHbIMU
yucaamu.

[1]

26.TIpenMer TeOpUH BEPOATHOCTEH. DIIEMEHTHl KOMOWHATOPHUKH

[1]cTp46,cTpS0

10




(pa3merieHne, coueTaHue, MEPECTaHOBKH).

2 .Cnyuaiinoe cobbiTHE. BEpOSTHOCTD CIy4aiiHOro COOBITHSI.

[1]cTp46-48

28.Cnyuaiinas BeTMYMHA ¥ e YHCIIOBbIE XapAKTEPUCTHKH.

[1]cTp.58

29.MaTeMaTI/I‘ICCKOG OXHUIAAHHUC U JUCIICPCHUA CHy‘I&ﬁHOﬁ BCJIIMYHNHEI.

[1]cTp.62-64

30.TTousTHE 0 3a7a9aX MATEMATHICCKOM CTATHCTHUKH.

[L]ctp73-76

3a0auu Ha  GbIUUC/IEHUE 6EPOAMHOCMU C UCHOIb306AHUEM
INNEMEHNM 08 KOMOUHAMOPUKU, GbIYUCIICHUE XAPAKMeEPUCmUK
OUCKPEeMHOU CAYUAUHOU 6eTUYUHDL.

[1]cTp.50-51,69-70

11




3 BAJJAHMSA JIJISI KOHTPOJILHOM PABOTBI

[Mpumensist meton ["aycca permth cucteMsl ypaBHeHwui (1-10)

2X—-4y+3z =1,

1. <3x-y+52=2, 9.

X—-2y+4z=3.

4x+3y+2z-1=0,

2. 12x-5y-3z-16=0, 10.

3X+2y+4z-4=0.

X+3y+10z-13=0,
3. {2x-2y+3z-165=0,
3x-y+4z-20=0.

2X+3y—5z2 =0,
4, <3x-y+9z-33=0,
5X+3y-2z-21=0.

X+3y+10z-13=0,
5. {2x-2y+3z-165=0,
3Xx-y+4z-20=0.

3X+2y-72=-3,
6. {2x-y+3z=21,
X+Yy—z=-5.

3x+3y+2z2-7=0,
7. 3 x+2y—-z-4=0,
2Xx+y—-z-3=0.

2X+y-2-3=0,
8. 13x+3y+2z-10=0,
X+2y+3z=4.

5X+y+7z2-15=0,
3X+4y+2z2-26=0,

7X+2y—-52-24=0.

5x—-3y+4z =6,
2x—y—2=0,
3Xx—y+4z-20=0.

12



11.

12.

13.

14.

15.

16.

17.

18.

Pemuth cucremy ypaBHenui o gopmynam Kpamepa(11-20)

3X+2y—4z =8,
2x+4y -5z =11
4x -3y +2z =1.

4x+y-3z+4=0,
2X—-3y+2-2=0,
X+5y—-4z+5=0.

4x—-y+22-15=0,
2X+3y+52-23=0,

6Xx—-2y+3z-22=0.

AX—y+22=28,
3x—2y+5z =14,
5x+3y-3z=2.

2X—5y+3z =4,
4x+3y -5z =2,
5x+4y-2z=18.

3X+2y—4z =38,
2x+4y -5z =11,
4x -3y +2z=1.

4X+5y+1z=3,
2X—-8y+12=2,
8x+3y—-z=3.

2X+3y+1z2 =4,
2X—Yy+2z =16,
4x+ 3y +52 = 26.

5x+3y+z=7,
19.<4x-2y-3z=3,
X+y+z2=3.

5x-3y+4z =17,
20.1 2x—-2y+3z =5,

7X—-8y+5z =13.

13



Beranciuts cnemyromue npeaensi(21-30)

) . x?=2x-1 . X2 =2x-1
21) a) lim(3x* -4 §) Ilmx— g)lim —————=
) )X~>2( ) )x—>3 XZ—X—7 )X—>oo X2—X—7
2 2
22) a) lim(5x* —100) 6) lim X+3%+2 g) lim X +3X+2
X—3 x—-1 X+l X—>0 X
) ] 2_25 _ x2-25
23) a) lim (2x* =20 6) lim = 8) lim
) ) X—)—Z( ) )x—>5 X+5 )X—>oo X2+5
_ 2 _ 2
24) a) lim (4x* —50x) 6) lim 29 =X 6) lim 22~
X——2 x>-7 X+ 7 X—>00 3X +7
2 J— —
25) a) Iim(3x+5j 6) lim X 12 ¢) lim X 121
x—0 2 x->11 x—11 x—o X —11
) . X’—x-6 X’ —x-6
26) a) lim(x® +x-5 6)lim > —*=° 8)lim ———
) ) X~>3( ) )xa3 X—23 )x~>oo 3X2_3
2 _ 2 _
27) a) lim(3x° + x* ~8x +10) 0) lim X +3x-10 8) lim x+33—x10
x—0 x—>-5 X+5 X—>—00 X° +5
. . X2 -2x-3 ox¥-2x-1
28) a) lim|(7x+2Y4x-3)5x+1)| 0)lim———= = g)lim —="= —
) ) X—)l[( X X )] )x~>3 XZ_X_6 )X”w—5X3—X—7
29) a) fim ¥+3Nx=2) 6)lim 2 ~2X-1 6)lim X_=2X~1
x>l X+ 2 >3 x° —5X +6 x>0 X2 X -7
2 _ 2 _
30) a) fim—>— 6) lim X" =9 lim X =9

x>3 2X — 6 >3 2X+3 x>0 2%° +3



Haittu npoussoansie ¢pynkimii(31-40)

31)a) y=(2x2 + x)/x
32)a) y=(2x*+5)(3x +4)
33)a) y=x%Inx

34)a) y = xtgx

35)a) y =sinxcosx

36)a) y = In xtgx

37)a) y = xctgx

38)a) y = (x*-1sinx

39)a) y =Inxcosx

40)a) y = (5x* +1)In x

5) ~ x® +5x°
X+1
-1
6) y= T
)y X% +2
0) y=—
6) y= X
sin x
6) v X
)y 1—x?
COSX
) y= In x
X2+ x+1
6) v=
) x2—x+1
X
6) v=_"
)Y fox
5) v = C0SX
) (x* -1
) :2x2+1
X

B) y = Insin(2x* +1)
B)y = cose*’

B) Yy = (sin x*)x
B)y=5""
B)y=h%/x*+1
B)y =
B)y =tgIn(x® +1)
B) y = sin(e*®)
B)y:tg\/xz—+1

B) y =3/In(cosx)

15



Hccnenosars 3aianHble pyHKINMN MeTOaMU U epeHIInaIbHOTO
VCUUCIICHUS ¥ TOCTPOUTH UX rpaduku ¢ acumnrotamu(41-50)

A1) y- x> +1
X
42) y = XX_Z
43) y= Xz__38
0y
45) v = );<2+_23
46) y X% +4
X
47y y - X:_*f’
48) ¥ - Xx2:25
49) y - xz_—35
50) y x? —15
X+4

16



Beimonuuts 3aaanns(51-60)
51) a) Beraucauth HHTETpAT: J.(4x3 3% +2x— 5)dx
0) BBIYMCIUTH HHTETPAI METOIOM IOCTAHOBKH: I (x—3)°dx

B) CKOpPOCTh TOUKH, ABUKYIICHCS MPSIMOIHMHENHO, 3a/1aHa YPAaBHEHUEM
V=3t2-2t-1. BEIYMCINUTE €€ IIyTh 3a 5 CEKYHJI OT HAYala JABHKECHHMS.

52) a) BerancauTh uHTETpA: J'(%xs —~ g x° +8)dx

0) BBLIYKCIIMTH HHTErPa METOIOM I10ICTAHOBKH: I (5x+2)" dx

B) CKOpOCTh TOYKH, IBIKYILEHCS NPSIMOJIHHEHHO, 3a/lJaHa YpaBHEHHEM
V=0t2-2t-8. BEIUMCINTE €€ MyTh 3a 3 CEKYHJ OT HAauasla JBUKCHHS.

53) a) BerunucauTh uHTETpa: j(ex + Z)dx
0) BBIYMCIUTDh UHTETPAJI METOIOM MOICTAHOBKHU: .[(\/ 2x — 2)dx

54) CkopoCTh TOYKH, IBHXKYILIECUCS TPSIMOIMHENHO, 3a/1aHa YPaBHEHUEM
V=3t2-2t+5. BeluuciIuTh €€ ImyTh 3a 4°° ceKyH Iy OT HaJaa JIBHKEHHS.

55) a) BeIauciauTh HHTETpAT: I (8x3 —6X* —2x+ 4)dx
dx
X
B) CKOpPOCTh TOUKH, JABIKYIIEHCS MPSMOJIMHEHHO, 3a]]aHa ypaBHECHUEM
V=t2-5t+6. BLIYMCIUTb €€ MyTh OT HAYasa JIBHKEHHS JO OCTAHOBKH.

6) BBIYUCJIINTD UHTCTPAI MCTOIOM ITOACTAHOBKU: J\/ In x

56) a) BeruncauTh HHTETpA: J.(x4 —-8x° + 4x)dx

8x°
0) BBIYMCIIUTDh UHTETPAI METOIOM IOICTAHOBKHU: J'mdx

x* +
B) CKOpOCTb TOUKH, IBHKYIIEHCS IPSIMOJIMHENHO, 3a7]aHa yPaBHEHUEM
V=6t2-4t-10. BeramcauTh €€ myTh 3a 4 CEKYH/IbI OT HAYasIa JBUKCHHUS.

57) a) BeluuciauTh UHTETpa: j(ex +1)dx

I 3xdx

5+ x*
B) CKOpPOCTh TOUKH, ABIKYIIEHCS MPSIMOJIMHENWHO, 3a]JaHa ypaBHEHUEM
V=8t3+3t?-1 Berunciuts ee myTh 3a 1'° CeKyHy ABHKEHHS.

58) a) Beruucnurh uHTErpa: j (2x® —5x2 + 7x —3)dx

0) BBIYMCIUTH UHTETPAJl METOJOM MOJICTAHOBKH:

3
x>dx
0) BBIUHMCIIUTHh HHTETPAJl METOJAOM IOJICTAHOBKH: Im
X i
B) CKOPOCTh TOUKH, IBHXKYILECUCS MPSIMOIUHENHO, 3a/laHa YPAaBHEHUEM

V=t2-7t+12. BeIYUCIUTE €€ MyTh OT HAYaa JABMKEHHS 10 OCTAHOBKH.

17



59) a) Berauciauth UHTETpAT: J.(x‘2 —6Xx7 + 4)dx

3
6) BBIYMCJIMTh UHTETPAJI METOJOM OJACTAHOBKMU: I (x2 +1) 2xdx

B) CKOpOCTh TOUKH, ABMKYILIEHCS MPSIMOJIMHENHO, 3a/1aHa YPABHEHUEM
V=t2-5t+6. BeIYUCIUTE €€ MyTh 3a 2 CEKYHAbI OT HA4aa IBUKCHHUI. .

60) a) BeruncauTh uHTErpa: j(x3 —2x? +17)dx
3dx
(3x+4)°
B) CKOpPOCTh TOUKH, ABUKYILIEHCS MPSIMOJIMHENHO, 3a/1aHa YpAaBHEHUEM
V=t2-5t+6. BLIYMCIUTL €€ MyTh 3a 2'° CEKyH 1.

0) BeruuciauTh HHTETpa METOJOM MOJCTAHOBKHU: j

BeinosiHuTh 3agaHus(61-70)

61 a)Pemuts KBajgpaTHOE ypaBHEHUE:
x> —4x+5=0

0) M300pa3uTh KOMILJIEKCHOE YUCIO, U 3aMMCAaTh €r0 B TPUTOHOMETPUUECKOM

dopme: Z = 2 — 21
62 a)PemnTh KBajipaTHOE ypaBHEHUE:
x> —6x+16=0

0) M300pa3uTh KOMILJIEKCHOE YHUCIO, U 3alMCaTh €r0 B TPUTOHOMETPUUECKOMN

63 a)PemuTh KBajipaTHOE ypaBHEHUE:
X +2x+3=0

0) M300pa3uTh KOMILJIEKCHOE YUCIIO, U 3alMCaTh €r0 B TPUTOHOMETPUYECKOM

dopme: £ = T3l
64 a)PemuTh KBaipaTHOE ypaBHEHUE:
2x* —x+1=0

0) M300pa3uTh KOMILJIEKCHOE YUCIO, U 3aMUCAaTh €r0 B TPUTOHOMETPUUECKOM

dopme: Z =1
65 a)PemuTh KBaipaTHOE ypaBHEHUE:
X’ +6x+18=0

0) M300pa3uTh KOMILJIEKCHOE YUCIIO, U 3alMCaTh €r0 B TPUTOHOMETPUYECKOM

dopme: £ = 3
66 a)Peminth KBaJpaTHOE YpaBHEHUE:
3x* +x+1=0

6) N300pa3uTh KOMIUIEKCHOE YHCIIO, M 3alUcaTh €ro B TPUTOHOMETPHUUECKON

67 a)PemuTh KBaipaTHOE ypaBHEHUE:
x> +x+1=0

0) M300pa3uTh KOMILJIEKCHOE YHUCIO, U 3alMCaTh €r0 B TPUTOHOMETPUYECKOMN

68 a)Pemnts KBagpaTHOE ypaBHEHHE:
2x -x+1=o0

18



0) N300pa3uTh KOMIUIEKCHOE YHCIIO, U 3alucaTh €ro B TPUTOHOMETPUUECKON
dopme: Z = 1 -¥3i
69a)PemuTh KBajipaTHOE YpaBHEHUE:
x* +8x+17=0
0) M300pa3uTh KOMIUJIEKCHOE YUCJIO, M 3alUCATh €r0 B TPUTOHOMETPUUECKOM
dopme: £ = —3
70a)Pemmth KkBaipaTHOE ypaBHEHHE:
x* +6x+18=0
0) M300pa3uTh KOMIUIEKCHOE YHCIIO, U 3alUCaTh €ro B TPUTOHOMETPUUECKON

dopme: £ = —1+i
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4 METOANYECKUE YKA3AHUSA K BBIITOJIHEHU IO
KOHTPOJIBHOM PABOTHI.

MeToau4yeckure yKazaHud 10 penieHuto 3a4a4 1-10

Pemmts cucreMy NTMHENHBIX YpaBHEHUN MeTOI0M ['aycca:

2%, + X, + X3 =5,
X, —2X, +3X; =3, | <1l
X, + X, — X, =10.
Jlns toro, 4ToOBI mepen mnepemeHHo x1 Haxomwics kod(durmeHt |1
noMeHsieM mectami I u Il ypaBHeHus

X, —2X, +3%X; ==3,1-(-2)+ 11
2X, + X, = X3 =5.1-(-7)+ 1l
X, + X, — X, =10
Jist Toro, 4ToObl YHUYTOXKUTh HEU3BECTHYIO X1 BO BTOpPOM U TpPEThEM
YPaBHEHMSIX NEPBOE YpPAaBHEHHE YMHOXXHM Ha (-2) U CIOXUM C NEPBBIM, U
[IEPBOE€ ypaBHEHUE YMHOXHUM Ha (-7) M CIOXUM C TPETbUM, PE3YyJbTaTh
CJIO’KEHHS 3alMIIEeM Ha MECTO BTOPOT'0 U TPETHETO YPABHEHUM:
X, —2X, +3%X; =3, |- (-2)+ 1l
5x, —7x; =11, I-(-3)+ I
15x, —22x, =31

Tenepb yHUUYTOXKAaeM HEHU3BECTHYIO B TPETbEM ypaBHEHUH. {11 3TOro BTOpOe
ypaBHEHHE YMHOXXaeM Ha (-3) M CKJIaJblBa€M C TPETbUM, pe3yJbTaT
3alMCBhIBAEM HA MECTO TPETHETO YpPaBHEHUS.
X, —2X, + 3%, = =3,
oX, —7X; =11

Tenepp coBepiiaeM TakK Ha3bIBa€MbId OOpATHBIM XOJ U3 IOCJEIHETO
YpaBHEHUSA

Haxoaum x3=2, moAcTaBIseM HaliICHHOE 3HAUCHUE NIEPEMEHHON X3 BO BTOPOE
YpaBHEHUE U HAXOJUM 3HAYEHUE NMEPEMEHHOM X2 =9.

B 3akniodueHud moACTaBiIsieM X2 M X3 B NIEPBOE YpPaBHEHUE MOCIECAHEN
CUCTEMBbI YpaBHEHUM U mojiydaeM X1=1.

Otser: (1; 5; 2.)
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MeTtoandeckne ykazaHus 1o pemienuro 3aaad 11-20

Pemmts cucremy no ¢popmynam Kpamepa.
3 - 2x, +dx, =21
S tda, - dx =9

2m—x—x =10

Pemenue: Pemnm cucremy no popmynam Kpamepa.

3 -2 4
4 -2 B -2 |3 4
D= 4 -2=3. +2. +4. -
1 =1 Tk -1 2 -1
o -1 -1

=3 {-4-2)+2 (-3+4)+4-(-3-8)=-18+2-44=—60= 0

HMCECT CAMHCTBCHHOC PCIUICHUC.

, 3HAYUT, CUCTCMaA

21 -2 4

4 -2 g -2 g 4
D=9 4 -—z=21 +2. +4. =
1 -1 0 -1 0 -1
0 -1 -1

=21 {(-4-2)+2 (-9+20)+4 - (~9-40)=—-126 + 22 - 196 = —300

D, —300
;{1:—1:—:5
D —60
3 21 4
9 -2 3 -4 B o9
D=3 9 -2=3 ~21. +4. =
0 -1 2 -1 R 10
2 10 -1

=3 (-9+420)-21 (- 3+4)+4 (30-18)=33-21+48= &0

D, 60
xj:_:_:_
D —60
3 -2 21
4 9| |z 21 2 21
D=3 4 9|=3 -3 +2. =
-1 10| " |-1 10 4 9
> -1 10

=3 (40+9)-3 (- 20+21)+2 . [-18-84)=147 -3 - 284 =—60

D, _—60_,

BT T

Otger; 1~ >%="L%=1
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MeTtoandeckue ykazanus K pemienuto 3aaad 21-30.

a) Beraucimts nipenen: Iinj2(3x2 —4x+17) =

JIyist perieHus TaHHBIX 33/1a4 HEOOXOMMO TMOJCTABUTh 3HAYCHUS TIEPEMEHHON
oy 3Hak npegena: =3+ (-2)%-4 (-2)+17=3-4+4-2+17=12+8+17=37

2
0) Beruncauts npeger:  lim —2X -9 ;
x>3 X° —5X+6
J171s1 BBIYUCIIEHUS TaKOIo MpeJiesia Ha/lo Pa3IokKUTh U (WIIM) YACIUTENb U (WIIN)
3HaMEHATEIb Ha MHOMKHTENH JUII TOTO YTOOBI  MOXHO OBUIO TPOBECTH
COKpalieHue. B uyumciurene MBI HCIONB3YeM HM3BECTHYIO  (HOpMYITy
COKpAILEHHOr0 YMHOKeHUs a>-b?=(a-b)(a+b), B 3Hamenarene:
ax2-bx+c=a-(x-x1) -(x-x2).
x?-9=(x-3)(x+3)
x?-5x+6=(x-2)(x-3)

X1 WJIM X2 HAMJEHBI U3 PELIECHUS] YPABHECHUS

X2-5x+6=0
D=b?-4a-c a=1b=-5¢=6  D=(-5)%-4-1-6=25-24=1
—(-5)-\1 5-1 ~b-+/D
Xl = = = 2 Xl -
2:1 2 2a
—(-5)++1 5+1 ~b++/D
X2 = = = 3 X2 =
2:1 2 2a

2_ —
Torma lim —% 2 — fim ¥=IOHI) _yp x¥3_3+3_¢
x=>3 X —5x+6 X—>3(X—2)(X—3) x>3 X — 2 3_92

6) Beruncauth npenen:

2_ f—
i 2x°—3x 25
vw 1+ x4+ 3x

CHayajia Mpl CMOTPUM HA YUCIIUTENb U HAXOIUM X B CTaplLIEH CTEICHHU:
. Zet=3x=5

lim .

x=o |+ v+ 3x°

CTapmaﬂ CTCIICHDb B YHUCJINTCJIC PaBHA IBYM.

Tenepb CMOTpPHM Ha 3HAMCHATCJIb U TOXKC HAXOJHUM X B CTapHIGﬁ CTCIICHH.

2y -3x-5
Iim =
x=o |4+ x4+ 3x° )

Crapiias cTerneHb 3HaMEHAaTeNsl paBHA JABYM.
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3areM MbI BEIOMpaeM CaMylo CTApIIYIO CTETICHb YUCIUTENS U 3HAMEHATENS: B
JTAHHOM IIPUMEPE OHU COBIIAIAIOT U PABHBI JIBOMKE.

HTaK, MCTO pCUHICHUSA CJ'IGI[YI-OHIPIﬁ: JJIA TOTO, YTOOBI PACKPLBITH

0
HECOIIPECACIICHHOCT — HCO6XOI[I/IMO pasacianTb YUCIUTECIIb U 3HAMCHATCIIb
0

Ha X B CTapHICﬁ CTCIICHHM.

. 2x2—3x—5_m_{*}
r=w 1+ x+ 3x0 €0
PaSI[eJ'II/IM YUCJIUTCIIb U 3HAMCHATCJIb HA XZ

2x%—3x—5 2x 3x 5 370 50
g 2 2 Ay L TF 2
(*:I_x—}m 1+x+3x§ _x—}m x 3? _?{—>m- 1_}0 1_}0 _§
—— —t+tt+t— — *t— +3
X X X X X X

OrtBerT; 2 )
3
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Meronuueckue ykazanus Juist perieHus 3anad 31-40

a) Jlns pemenust 3aa4 JaHHOTO MYHKTa HEOOXOIUMO H3YYUTh TPU BHUIA
dbopMyJT TPOU3BOTHON JIEMEHTAPHBIX (YHKITUH, TPOU3BOIHAS CYMMBI, U
npou3BeaeHUsT QYHKIUN UxVv)=U+tv'u U-V)=U'V+V'U
y'=((2x2 +X)-/X)' =

1o ¢hopmyJie MPOU3BOIHON MTPOU3BEACHHUS MMOJTyIaeM

= (2X% + X)X + (VX)-(2x% + X) =

Tenepb ucnoabzyeM (HoOpMyJIIbl TAOIHIIBI TPOU3BOAHBIX (GOPMYITY

. 1 2x% + X
IIPOU3BOJHOU CYMMbI = (4x+1)~\/;+—'(2x2 +X) = (4x +1)~\/;+ ;
P Y 2x 24/x
0) Ilpu pemienun 3a7a4 3TOro MyHKTa HAJI0 UCIIOIL30BaTh (hOpMyITy

y U, UV-VuU
IIPOU3BOJHOU YaCTHOT'O (V) = Vv
. x* —4x
Haiitu npousBoaHy0 QYHKIUN Y = p—
y'm (x* —4x)-cosx — (Cos X)-(x* —4x) _ (2x—4)-cos4x+sin X - (x* —4x)
cos® X cos® X

B) [Ipexie yem MpUCTYNUTh K PELICHUIO 3a7a4 JAHHOTO ITYHKTa, HE00X0IUMO
OCHOBATEJIbHO U3YyYUTh NIOHATHE MPOU3BOJAHON CIIOKHON (PyHKIHUU

(yr=v,-u})

[Tpumep: BbuuciinTh NpOU3BOAHYIO CIIOKHOM (HyHKIMU : y=In(SIN17X),
[TpousBoHast cioXKHON (DYHKIIMK HAMAETCS KaK MPOU3BO/IHASI BHEUTHEH
(YHKIIUH Ha IPOM3BOIHYIO BHYTpeHHEH (yHKIMK. BHenHel siBisercs Yy=Inu,
BHYTpeHHe# U=SINnt, Ho ¢yHKIMs U=SINt cama SIBJISETCS CJIOXKHOMU TI0
OTHOILICHMIO K epeMeHHoM t u; =cost-t" | rae t=17x.

Takum obpazom:

y,'= (Insin17x)= SN COSITX WX 417417~ 17¢tg17x.
sSin17x SIn17x
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MeTonnueckue yka3aHus K pernieHuto 3amad 41-50

CxeMa uccrienoBanus PyHKIUU.

Ob6nactp onpeneneHuss GyHKIUH

NuTepBansl Bo3pacTanus U yObIBaHUS (PYyHKITUN
Toukn MUHUMYMa U MakCUMyMa

MakcumanbHbIe 1 MUHUMAJIbHBIC 3HAYCHUS (YHKITUN
OO6nacTH BHITYKJIOCTH U BOTHYTOCTH

Touxku neperuda (ecim OHH UMEIOTCH )

ACHUMIITOTHI

[locTpoenue rpaduka

coONoabhwdE

[TpumeHneHune IToil CXeMbl PACCMOTPUM Ha MPUMEPE

2

X—3
1. Haxoaum obnacth onpeneneHus D(y) e (—;3) U (3;+0)

[Tpumep:Hccnenosate QyHKIHIO Y =

2. lns onpezenieHHst HHTEPBAJIOB BO3pacTaHus U yObIBaHUS HailieM
IIPOU3BOJIHYIO, U IIPUPABHAEM €€ K HYIIIO

y'= x? _ (x?) - (x=3) = (x=3)"x> _ 2X-(x=3)—x* _ x* —6x
X-3 (x—3)? (x—3)? (x—3)°
[IpousBoaHas oOpaiaeTcst B Hylb B Toukax X=0 1 X=6 U TEPIUT pa3pbIB

npu X=3. DTUMHU TOYKaMU YHUCIIOBast MpsiMasi JEIUTCS O YEThIpe
IIPOMEKYTKA —0 <X <0,0<X <3,3<X<6ub<X<o0 UCCIEAYEM 3HAK y' B

KaXXJ0M U3 HUX:

_ . 7 &

\7\}/\/fﬁ |/

‘%— Yot \@ } — \'y
g = 2 K

)"’\ [=2ve hmeow

3. Haxomum mMakcumanbHOE 1 MUHUMAJIBHOE 3HaUYCHHE (DYHKIIUH:

y(©0) =2 S=0y(5)-12

max 0— min
(< —6x>j' (09— (-9 6%)
(x-3)* ((x-3)*)
_ (2x=6)(x=3)" —2(x-3) - (x* —6x) _ (x=3)((2x—6)-(x-3)-2(x" ~6x)) _ 18

4. Haxomum y"= (

(x-3)* (x-3)* (x=3)°

Btopas npousBoaHas B Hy/Ib HUTE HE OOpaIllaeTcsl U TEPIUT Pa3pbiB
pu x=3

Touek neperuda HET, T.K. X=3 HE MPUHAIICKHUT 00JIACTH ONPEICICHUS
25



5. IlpupaBHuBaeM 3HaMeHaTENb K HYJIO. Tak Mbl HailieM ypaBHEHUE
BEPTUKAIBHBIX ACUMITOT X-3=0=> Xx=3 — BepTUKAJIbHas1 aCUMIITOTA.

Haxnonnsie acumnToTsl uitieM B Bujae f(x)=kx+b
b=lim(y—k-x);

¥,
I ne k = lim =,
x—=0D X Fr—+ 00
2 £
= e = 1 1 1
k = lim =i=lim 23=li,m—!—xx]=li,m—3=_3:_1u:1
—+ D0 X=— —+ D0 =00 11— —_— -

Haiiném Teneps kosdduimeHr B:
i-3 . 3 ,
== lim — = lim %5
— x—om 1——

xﬂ

Iz

, x
b=lim(—
oo x—3

torja f(x) = x + 3— ypaBHEHHE HAKIIOHHOM ACUMITOTHI
Ha ocHoBaHMM 3TUX TAHHBIX CTPOUM Trpauk PyHKIIUU:

6.
Y
1 112)

ZX+3

x=3

v

((®)

—




Mertoaudeckue yKazaHus JUIs pereHus 3aaad 51-60

a) HHrerpayiibl 3TOro NyHKTa BBIYHUCIAIOTCS C IMOMOIIbIO TaOIUIIbI
nepBOOOpa3HbIX, U IBYX CBOMCTB HEONPEICICHHOIO HHTETpaa;

1. BelHECEHHE TOCTOSITHHOTO MHOYKHUTEINS 33 3HaK MHTErpaJia

[KfO)dx = k] f (x)dx

2. yHTErpall CyMMbI GYHKIIMH = CyMME HHTETPAJIOB 3TUX (PYHKINN

j (f (X) £ g(x)dx = j f (X)dx + j g(x)dx

[Tpumep: BBIUMCIUTD HHTETPAIT: I(4x3 —8x* +12x —15)dx

j (4x° —8x2 +12x —15)dx = j 4x%dx — j 8x2dx + j 12xdx — J’ 150dx =
4 3 2

=4Ix3dx—8jxzdx+1zjxdx—15dx=4~X——8X—+12X——15x+c =
4 3 2

=x* —%xs +6%x%—15x+cC

0) i BbIYMCIIEHHMS HWHTErpajoB ATOTO THIIA HCIHOJB3YIOT METOA
MOJCTaHOBKH
[Ipumep: Beruncaute HHTErpan METOAOM ITOICTAHOBKH:
ox =t
d(5x) =dt
jsin 5xdx = |(0X)'dx=dt| Isint Rl 1J.sin tdt = — S cost + ¢ = — - cosBx+¢
5 5 3) )

5dx = dt
_dt

5
B) Pemenne sToro tuma 3amad TpedyeT 3HaAHHE TEMBI — OMPEICICHHBIN
VHTErPaJl U €T0 IIPUIIOKECHUS.
[Tpumep: CKOpPOCTh ABUKEHUS TOUKU
V = (18t —3t*)m/c
Haiinure:
1. IlyTe npoiiaeHHbIN TOUKOM 3a 3C. OT HayYana;
2. TlyTb npoliaeHHbIN TOUYKOM 3a 3 CeKyHy;
3. IlyTs mpoiiieHHbIN TOYKOW OT Hayaja JABMKCHUS 10 €€ OCTAHOBKHU
Pemenne
1. CornacHo ycioBuio V =18t —3t*
Torna nmyTe NpoAEHHBIN TOYKOM 3a 3cC.

dx

3 2 3
S= j(18t —3t?)dt = (18%—3%)\3 = (9t* —t°)[5 =54
0

3
2. S =[@8—3t*)dt=(9t* —t*)[3= 26m
2

3. Haiinem Bpems, Koraa TeIo MOKOUJIOCH:

18t-3t2 =0
V=0; 3t(6-t)=0
t=0;t=6

6
Tenepsb BBIUUCITAM MYTh: S = j(18t —3t2)dt = 9t? —tS‘g =108(m)
0
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MeToaudeckue yKka3aHUd 110 pelleHuIo 3a4a4 61-70.

Ecnu yucio 3anucano B BUAE z=a+b-i, TO €ro MOAYJb I' U apIYMEHT ¢
HAXOJATCS 110 opMyIIam:

¢

arctg é}, ecm a>0
a .

b .
arctg—+ 7, ecnm a<0
- Ta

r=vat+b*, =

%, ecd a=0, >0

—%, ecnmn a=0, b<0

\
[IPUMEP. 1) 3amucats z=~1+~3i B IpHrOHOMETpHYECKO dopme.

Haxoanm MOAYJIE ¥ H ApryMCHT ¢ KOMIUICKCHOI'O MHCIIA. Tak kak ero

NeHCTBUTENBHAL YaCTh @ =—1 W MHHMAg 9actb b =+/3 , TO

"=V("1)2+(«/§)2=2 Hu go=arctg£+x=arctg(£}+7r=—-§+7z:2—7z_

3

. 27 .. 27
CnegopaTenbHO, z=—1+ ﬁ i= 2[cos~— + {sin —] .

5 CIIUCOK UCHHOJIB3YEMbBIX HCTOYHUKOB
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1. baBpun M.M. MaremaTtuka O TEXHHUYECKHX KOJUICIKEH U TEXHHUKYMOB
[Texct]::yueOnuk u npaktukyM st CI10/ U.W. baBpuH. — 2-¢ u3z., ucnp.u
non. —M.: M3parensctBo FOpaiit, 2018.-329 c.

2. AmmatoB, A.B. Maremaruka [DJIeKTpOHHBIA pecypc]: ydeOHoe mocobme
mist CIIO / A.B. AmmatoB. —Caparo, 2017. — Pexum pgocryma:
http://www.iprbookshop.ru

3. AxmerranueBa, B.P. Maremartuka. Jluneitnas anreOpa [DIeKTpOHHBIHI
pecypc]: yueOnoe mocobue / B.P. Axmerramuesa, JI.P. TansyrauHoBa,
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