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IHosicHuTeIbHAA 3aIHCKA
Hactosmuii cOOpHUK MpakTHYECKHX paboT TpeaHa3HayeH B  KauecTBe
METOJAMYECKOT0 MOCOOUST MPHU MPOBEICHUU MPAKTUYECKUX paboT MO Mporpamme
JUCUUIUIMHBL ~ «OJEMEHThl  BBICIIEH  MAaTEMaTUKW», YTBEPKICHHOW I
cnenuanbHocT 09.02.07 « MHpOpMaIMOHHBIE CUCTEMBI U TPOTPAMMHUPOBAHUEY .
TpeOoBaHuUs K 3HAHUAM U YMEHUSM IPHU BHITIOJHEHUHU MTPAKTUYECKUX PAOOT.
B pesynbrare BBINOIHEHHS MPAKTUYECKUX padOT, IPEIyCMOTPEHHBIX MPOTrPaMMOI
10 JIaHHOM CHEIUaTbHOCTH, 00YYAIOITUICS JOJIKEH
YMeETh:
BBINIOJIHATH ONEpaIMy HaJl MATPULIAMHU U PEIIaTh CUCTEMBI JIMHEUHBIX YPABHEHUN;
pelarh 3aJa4M, UCMHOJb3ysl YPABHEHUS MPAMBIX U KPUBBIX BTOPOTO MOPSAKA Ha
IJIOCKOCTH;
MPUMEHSTH METO/IbI AU(HEePEHITNATFHOTO U HHTETPAIIBHOTO UCYUCIICHUS;
pemath nuddepeHIalibHble YPaBHEHUS;
M0JIb30BATHCS MOHATUSAMU TEOPUN KOMILJIEKCHBIX YHCET.
3HATD!
OCHOBBl MAaTE€MaTUYECKOI0 aHajM3a , JMHEHHOM anreOpbl M aHaJIUTHYECKOU
reOMETPUH;
OCHOBBI U (HepeHIINATEHOTO U MHTETPaIbHOIO UCUHCIICHMUS;
OCHOBBI TEOPUHU KOMILJIEKCHBIX YHCET.
[IpaBuma BBIMOTHEHUSI TPAKTUYECKUX PAOOT
OOyyaromuiics  JTOJDKEH ~ O3HAKOMHUTBCS €  MHCTPYKIMOHHOW  KapToW,
PEKOMEHOBaHHON y4eOHOU nuTepaTypoi. [lamee BBIMOMHSAIOTCA 3aJaHUsl B TOU
IIOCJIEIOBATEIBHOCTH, KOTOPAsl PEyCMOTPEHA KapTOM.
Kaxpiii 00y4daronuiics mociie BHIMOJHEHUs] pabOThI JOJIKEH MPECTaBUTh OTYET O
npojeiaHHOM paboTe C aHaIM30M MOJYYEHHBIX PE3YJIbTaTOB M BBIBOJAOM IIO
pabore.
OtyeT 0 mpoJienaHHON paboTe cieayeT aenaTh Ha Juctax popmara A4, KoTopbie
NOJIIMBAOTCS B OTAEIBHYIO MAIIKY.

CopeprkaHre OT4€Ta YKA3aHO B ONMCAHUU TPAKTUYECKON pabOTHI.



Ecnmu oOyuaromuiicst He BBITOTHIII MTPAKTUYECKYIO0 paOdOTy WJIM 4acTh PabOThI, TO
OH MOXET BBITIOJIHUTH PaOOTy WM OCTAaBIIYIOCS YacTh BO BHEYPOYHOE BpeMs,
COTJIACOBAaHHOE C TIPEI0/IaBaTeIIeM.

OueHKy MO MPAaKTUYECKOW paboTe oOydyaromuiics MOdy4yaeT ¢ Y4YETOM CpoOKa
BBITIOJTHEHHSI PaOOTBI, €CIIH:

¢ 3aJlaHUs BBIOJHECHBI MPABUIIHHO U B TIOJTHOM 00BEME;

o CJeINlaH aHaJIu3 MPOJICIaHHOM pabOThI U BBIBOJI IO pE3yJIbTaTaM paboThI;

o 00ydJaroImuUACs MOKET MOSCHUTH BHITIOJTHEHHE JTF0O0T0 ATama paboThl;

e OTYET BHITIOJIHEH B COOTBETCTBUU C TPEOOBAHUSIMH K BHITIOJTHEHUIO PaOOTHI.
OOyuaromuiics TOMyCKaeTcs K clade 3adeTa WM dK3aMeHa IO JUCIUIUIMHE MPH
YCJIOBUM BBITIOJHEHUSI BCEX MPEAYCMOTPEHHBIX MPOrpaMMoi paboT, mocje caauu
OTYETOB 10 paboTam, TPH YIOBICTBOPUTEIHHBIX OIIEHKAX 3a KOHTPOJBLHBIC

BOIIPOCHI BO BPEM: IIPAKTHYCCKUX 3aHSTHUI.

Kon Ymenn 3nanu
HK’ A A
OK
OK 1,
Boinonnsate onepaluu HaJ OCHOBBI MaTeMaTUYECKOTO aHAIN3a,
OK'’5, MarpulaMd M pellaTb CUCTEMBI JMHEWHON anreopsl u
JINHEMHBIX YPaBHEHUI; AHAJIMTUYECKON TeOMI,
Pemars 3amaun, ucnosb3ys OcHoBbl  auddepeHnanpHOro U
YpaBHEHUS MPSMBIX U KPUBBIX MHTETPAIBHOTO UCYUCIICHHUS,

BTOPOTO MOPsIJIKA HAIJIOCKOCTH,
OcHOBEI TCOPHUU KOMIIJICKCHBIX YUCEJI.

[IpumeHATh METOABI
Qg depeHIranbHOro 1
MHTETrpajbHOTO UCUUCIICHMUS,

Pemars nuddepennuanpubie
ypaBHEHUS,

ITonp30BaThCA MOHATUSAMU TCOpHUn
KOMIIJICKCHBIX YHCCII.




IIpakTnuyeckoe 3ansaTue Nel

Tema: Onepaunu HaJaQ MaTpUllaMUu. BeIUKCIIEHUE ONIPEICIUTENEH BTOPOTO U
TPETHETO MOPSIAKA.

Llens 3aHsATHS:

1) U3y4nTh NOHATHUSA: MATPUIIA, OTIPECTUTETb MATPHUIIBI, @ TAKXKE METOIbI
BBIUUCIICHUSA ONPEICTIUTENICH MATPHII;

2) HAYYUTHCS BEIYUCIISITH ONIPEACIIUTENIN BTOPOTO U TPETHETO MOPSIKA, UCTIONIb3YS
ONPEAECICHUE ONPEACIUTENS MATPULBI U «ITPABUIIO TPEYTOJIbHUKA.

3aganus I NPaKTHYECKOil padoThl

Bapuanr 1
| 2 —1| 1 2]
1. Jlauel MaTpunst A= —3 =1—4 0/ Bplunciure mMHeHHYIO
KoMmOuHaiuo A+2B.
3 ol
0 ‘ |—l 0 2
2. Hanoure npousBenenue matpun A u B, ecimu A= \—2 , B=
5 21 0
‘m P
3. Ilonb3ysCh, ONPEAECICHUEM BBIUMCIIUTE: Al = 0 3 -1,
1 2 3
Cl=|-2 4 5
4. Ilonb3ysch, «rpaBuiaoM MPEVIMMBHURA B prgyciuTte 3 -1 2
BapnaHT 2
| 2 —l| (1 2]
1. Jlansl MaTpuipl A= " =\—4 0/ Bpruuciure nuneitayo
KoMOuHaIumo 2B-A.
3 ol
D ‘ |—l 0 2
2. Haiigure npoussenenue matpuil B U A, ecin A=~
3 2 1
A2 Eliao 1 2
3. Ilonb3ysck, onpeaeneHueM BEIYUCIINTE: 4 10,
2 4 3
Cl=|-1 5 1
-2 3 4

4. Tlonw3ysich, «paBuiioM MPEVZAIBRUKD  BRIqyuCIUTE:



IIpakTH4yeckoe 3ansitue Ne2

Tema: MuHops! u anredpandeckue nonoaHeHus. Haxoxaenrue oopaTHOM
MaTpULBIL.

Llesb 3aHATHS:

1 )U3y4uTh MOHATHUS: MUHOP MATPHIIbI, alireOpandeckoe JA0MOJIHeHHE, 00paTHas
MaTpula;

2)Hay49UThCS BEIYUCIIATH MUHOPBI U alreOpandecKue JOMOTHCHHSI MaTPHIIL,
HAXOAUTh MAaTPHILy OOPATHYIO JaHHOM.

3aganus I NPaKTHYECKOl padoThl

Bapuanr 1
| | '8 7 3|
_[4 -1}  A=13 12 m‘
i i A= | 11 10 7
1. Haiigure MaTpuily oOpaTHyIO JaHHOM, €CIIU: a) 0 356 I
2 0 4
Al=l-1 7 0
2. Jlnig onpenenurens 0 5 2| paiiure: 1640, A1 | 6) Mo Mz,
Bapuanr 2
:I—? 9 |
1. Haitgure MaTpuity oOpaTHYIO TaHHOM, €CIIH: Q) '3 -4/,
3 -4 5|
A=|2 -3 1‘
6) 13 -5 1]
2 0 4
Al=l-1 7 0
2. Jlyis onpeaenuTes 0 5 2| yajipure: 1An | A 00 My My



IIpakTuyeckoe 3ansaTue Ne3

Tema: BoruucneHnue panra MaTpuubl. PasnoxeHne onpeaeauTens no 3JIeMeHTaM
CTPOKH WUJIM CTOJIONA.

1) U3y4uTh NOHATHE paHra MaTPUIIbI, PACCMOTPETH MPUEMBI PA3JI0KEHUS
ONPEIEIUTENIA [0 JIEMEHTAM CTPOKHU WM CTOJIOLA;

2) Hay4YHUThCSl HAXOAUTh PAHT MATPHIIbI, PACKIAJABIBATH ONPEACITUTENH 110
3JIEMEHTaM 33JJaHHON CTPOKHU WJIA CTOJOIIA.

3aganus I NPaKTHYECKOl padoThI

BapuanTt 1
2 -1 0|
A—|0 1 —4
2 -1 2
—63-2 |

1. Beruucnure panr MaTpuibl
2. Pasnmoxute onpeaenuTeNb MaTPUIIBI IO JIEMEHTaM MEPBOTO CTONIOIA U

1 -1 =2
ID|I=)1 2 -2
BBIYUCIIUTEC €CI'0. 2 3 =5 .
Bapuanr 2
o 2 24|
A=l1 2 37

-2 —4 —63]

=

Brrancnure paHr MaTpuIbl
2. Pa3noxxure onpeaenuTesb MaTPULIBI 110 3JIEMEHTaM IEPBOTo CTONOLA U

16 1
IDI=]2 1 3
5 4 —1

BBIYHCJIINTC €TO:



IIpakTuyeckoe 3ansaaTue Ned

Tema: Pemienue cuctem JUHEMHBIX YpaBHEHUH 110 TipaBuiy Kpamepa.

Llesib 3aHATHS:

1) u3yuuts npasuio Kpamepa ajis perieHus: CUCTEM JIMHEWHbBIX YpaBHEHUN;
2) Hay4YMThCS PELIaTh CUCTEMBI JINHEWHBIX YPABHEHUM, UCIIOJIb3YS U3yUYEHHOE
IIPABUJIO.

O6opynoBanne
1K, snexTporHOE yueOHOE MocoOue, Menrua-Mpe3eHTaINs, Pa3IaTOYHbIN
MaTepHall.
3aganus U1 NPaKTHYECKOil padoThl
Bapuanr 1
[2x+3y=7
1. Pemmute cuctemy ypaBHeHui no meroxy Kpamepa [4x=5y=2
2. JlaifTe ompejieieHne COBMECTHOM CHUCTEMbI TMHEHHBIX anTre0pandecKux

YPaBHEHUM.
2x+y—z=5h
ix—2y+3z=-3
3. Pemmrte cucTeMy ypaBHeHHit mo Metoxy Kpamepa | 7 X+¥—2=10
Bapuant 2
f2x+5y:3

1. Pemmute cuctemy ypaBHeHui no meroxy Kpamepa [4x+10y=F6
2.JlaiiTe onpeneneHne HECOBMECTHOMCHCTEMBIITMHENHBIX alreOpandyecKkux

YPaBHECHUM.
px—yv—z=0
| x+2y+3z=14

3.Pemmte cuctemy ypaBHeHui 1o Metony Kpamepa dx+3y+2z=16



IIpakTHuyeckoe 3anaTue NeS

Tema: Permuenue cucrem JMHENHBIX YpaBHEHUM MeToA0M ["aycca.
Llesb 3aHATHS:
1) u3yuuts Meton ["aycca juist penieHust CUCTEM JIMHEHMHBIX YPaBHEHHUI;
2) Hay4YHUThCS PEIIaTh CUCTEMBbI JIMHEWHBIX allreOpandecKux ypaBHEHH,
UCIIOJIb3Ys U3YYEHHBIM METOIOM.

Oo6opynoBanne
[1K, snexTporHOE yueOHOE MocoOue, Menrua-Tpe3eHTaINs, Pa3JaTOYHbIN
MaTepuall.

3aganus 18 NPAKTHYECKOIH PadoThI
Bapuanr 1
Sx—Syv+dz=-3
x—yv—5z=11
1.Pemmre cucteMy ypaBHeHuit MeTogoM ['aycca: [4X—3y—62=-3
2.ChopmynupyiiTe onpeaeneHne onpeeIeHHON CUCTEMbI TMHEWHBIX YPaBHEHUH.

[IpuBenure npumep.

X+y+z=3
x+2y+2z=5
3.Pewmte cucTeMy ypaBHeHHiT MetoxoM [aycca: |3 X4 y+4z=11
Bapuanr 2
x—4y=2z=0
i3x—5y—6z=-21
Ix+y+z=—4

1.Pemmmte cucremy ypaBHeHHi MmeToaoMm [aycca:
2.Chopmynupyiite onpeeneHue HeonpeaeIEHHON CUCTEMbI IMHEUHBIX
ypaBHenuil.l IpuBenure npumep.
[ X+ y+z=3
x+2y+2z=5

3.Pemmmnre cucteMy ypaBHeHnil MetomoM [aycca: (3 X+4y+4z=12



IIpakTuyeckoe 3ansaTue Ne6

Tema: Onepaunu Ha BEKTOPAMHU U UX CBOKCTBA.

Llenp 3aHsTHS:

1) BCIOMHUTD MOHSITUE BEKTOPA, OCHOBHBIE OINEpaIliU C BEKTOpaMu;

2) HAY4YUTHCS BBIMIOJHATH OCHOBHBIE ONIEpPAIlMU C BEKTOPaMHU.
Oo6opynoBanne

1K, snexTporHOE yueOHOE MocoOue, Menrua-Mpe3eHTaINs, Pa3JaTOYHbIN

Marepuall.

3anaHud Ui NPAKTHYECKOl padoThI

Bapuanr 1
1. JTansl BekTOp 2! a7, -4,2},8[-5,6,1} Haliqure KOOpAMHATEI
BEKTOPOB: €=30,d=20+48 @é=98-2a+cC
2. HaiiiuTe KOOpAMHATHI TOUKU A, Haxoasiencs Ha paccroaaue 10 equnuil ot
Touku B (8;6), ecnu Touka A JIEKUT HA ocH adCIUCC.
3. Haitgure niuny cpenneid nuauu tpeyroisanka ABC, eciiu AC ocHOBaHue
Tpeyroynbauka u A (-2;9), B (-8;-3), C(4;5).

Bapuanr 2
1.J1aHBI BEKTOPHI: E_{? ;—4,2};8[-5,, 1}_. Haiinure koopauHaThl
BEKTODOB: c=—28,d=30+58 e=T8—d+2¢
2.Haligute KOOpAMHATHI TOUKHU A, Haxodielcs Ha pacctosiHue 10 enuHun ot
touku B (8;6), ecam Touka A J€XUT HA OCUOPIMHAT.
3.Haiigute anuny cpennei tuann tpeyroyibHuka ABC, eciu AC ocHOBaHue
tpeyroiapHuka u A(-6;3), B (4,9), C (2,-3).



IIpakTHuyeckoe 3ansaTue Ne7

Tema: Beruucnenune MOyl U CKaJISIpHOTO IPOU3BEACHHS BEKTOPOB.

Llenp 3aHATHS:

1) BCHOMHUTD MOHATHS: MOAYJBBEKTOPAN CKaISIPHOE MPOU3BEICHHE BEKTOPOB,
(bopMyIIBI TSI UX HAXOXKICHHUS,

2) HAYYUTHCIHAXOIUTHh MOIYJIb U CKASIPHOE MPOU3BEJICHNE BEKTOPOB, UCIIOJIB3YS
U3yYEHHbIE (POPMYJIBL.

Oo6opynoBanne
[1K, snexTporHOE yueOHOE MocoOue, Menrua-Mpe3eHTaINs, Pa3IaTOYHbIN
MaTepual.
3agaHus 1J18 NPAKTHYECKOH padoThI

Bapuanr 1
1.J1aHbI al2,-3,1},84,0,-2]. HaiimuTe NP038e0eHUE BekTOPOB.
9 H3secmHo, umo || =4, |il|=5, ¥ 20n1excdy sexmopamumun pasen30°, Haiture [+ nf
3.HaiiaguTe yron Mexay BEKTOpaMu AB[2,2,-4JucD(2;0,-2}

Bapuant 2
1 JTarer 415, -2, 4),8(0,3,2). Hajiure npowssenenme BexTopos.
9 H3ssecmno, umo || =6, Ii|=4, yzon mexcdy sexmopamu mun pasen 60° Haiiure M+ if.

3.Haiigure yros Mexmay BEKTOpaMu AB[-V3;-1,2V2}uCD { V3;-1;2 ‘E}



IIpakTHuyeckoe 3anaTne Ne§

Tema: CocraBneHue ypaBHEHUN NPAMBIX, UX IOCTPOEHHUE.
Llenp 3aHsTHS:
1 )u3yuuTh pa3aMvHbIe BUbI YPABHEHUS MPSMOM Ha MIIOCKOCTH;
2)Hay4UThCSl COCTABIISITH YpPaBHEHUE MPSMOM, MPOXOSIIEH yepes 3alaHHbIe
TOYKH, BBIIIOJHATH MIOCTPOEHUE3aJaHHBIX MPSAMBIX.

Oo6opynoBanne
[1K, snexTporHOE yueOHOE MocoOue, Menrua-Tpe3eHTaINs, Pa3JaTOYHbIN
Marepuall.

3amanust 711 TPAKTUISCKON pabOThI

Bapuanr 1
1.CocrtaBbTe ypaBHEHHE NPSMOU, Npoxoasauieit uepes Touku A (3;-5), B(4;7).
2.ITocTpoiiTe mpsimbie, 3a7aHHbIE ypaBHEHUsIME 2X +5y + 20=0, 6X + y — 3=0.
3.13BecTHBI KOOpAMHATHI BepiiuH Tpeyroiabauka ABC:A(-1;2), B(5;3), C(4;-
2).CocTaBbTe YpaBHEHHUE MPSAMBIX, TPOXOAIINX Yepe3 TaHHbBIE TOUKH.

Bapuanr 2
1. CoctaBbTe ypaBHEHHUE NMPSIMOH, poxo el yepes Touku C(7;-1), D(4;-2).
2.Iloctpoiite npsiMble, 3aaHHbIe ypaBHeHUsIMU 3X-4Y — 12=0, x - 8y + 4=0.
3.CocraBbTe ypaBHeHHE BeIcOThI BDTpeyronsauka ABC, eciiu A(7;0), B(3;6) ,C(-
1;1).



IIpakTH4yeckoe 3ansitue Ne9

Tema: CocraBneHue ypaBHEHU KPUBBIX BTOPOIO MOPSAIKA: OKPYKHOCTH U

AIUINATICA, UX TIOCTPOEHUE.

Llenp 3aHsTHS:

1 )U3yuuTh pa3aIMdHbIe BUBI KPUBBIX BTOPOTO MOPSIKA;

2)Hay4YUThCSl COCTABIISITH YPABHEHUS OKPY>KHOCTHU U AJUTUIICA, BBITIOJIHATD

MIOCTPOCHUE 33JIaHHBIX OKPYKHOCTEH U JIJTUIICOB HA MIOCKOCTH.
Oo6opynoBanne

[1K, snexTporHOE yueOHOE MocoOue, Menrua-Mpe3eHTaINs, Pa3IaTOYHbIN

Marepuall.

3agaHus 1)1 NPaAKTHYECKOH PadoThIr

Bapuanr 1
1.CocTaBbTe ypaBHEHUE OKPYKHOCTH C IIEHTPOM B TOUKE (-2;5)U paiuycom
paBHBIM V5
2. TIocTpoiiTe OKPYKHOCTD 3a1aHHYIO ypaBHEeHHeM X +V —10x—6y—2=0,
3. a) HaliguTe koopauHaThl (POKYCOB, JJIMHHBI OCEH U HKCLHEHTPUCUTET JJUIUIICA,
3aIaHHOTO ypaBHEHUEM 16 X*+25 y* =400;
0) [locTpoiiTe JaHHBIN AIIIHUIIC.

Bapuanr 2
1.CocTaBbTe ypaBHEHHE OKPY>KHOCTHU C IEHTPOM B TOUKE (3;-6)1 paguycom
paBHBIM 2 V3.
2. [locTpoiite OKPYKHOCTh 33JJaHHYIO0 YPaBHEHHUEM X y?+8 x+7=0,
3. a) CoctaBbTe YpaBHEHHUE JUIUTICA, KOOPAUHATHI (hokycoB koToporo (-7;0), (7;0),
a sKcLeHTpucuret pasen 0 . 28
0) IlocTpoiiTe JaHHBIN AIUIUIIC.



IIpakTuyeckoe 3ansaTue Nel(

Tema: CocraBieHue ypaBHEHUN KPUBBIX BTOPOTO MOPSIKA: TUIIEPOOIIBI U
napaboJibl, UX MOCTPOCHHUE.
Llenp 3aHsTHS:
1 )IpOIOKUTH U3YyUEHUE PA3TUUYHBIX BUAOB KPUBBIX BTOPOIO MOPSIIKA;
2)Hay4YUThCSl COCTABJISITh YpaBHEHUS TUTIEPOOJIb M TapaboIibl, BEIOIHATD
MOCTPOCHUE 33JTaHHBIX KPUBBIX HA MJIOCKOCTH.

Oo6opynoBanne
[1K, snexTporHOE yueOHOE MocoOue, Menrua-Mpe3eHTaINs, Pa3IaTOYHbIN
Marepuall.

3agaHus 1)1 NPaAKTHYECKOH padoThI
Bapuanr 1
1. a) Haiinure nnuHbl oceil, KOOPAUHATHI (POKYCOB U IKCIIECHTPUCUTET
rumepGoJIbl, 3a(aHHON ypaBHeHHeM 7 X —9 V' =63,
0) IlocTpoiiTe naHHYIO TUIIEPOOITY.
2. CocraBbTe ypaBHEHHE PaBHOCTOPOHHEN rumnep0ouibl ¢ pokycamu Ha ocu OX
U npoxo/siei yepes Touky A (-10; 8).
3. CocraBbTe KAaHOHUYECKOE YpaBHEHHE MapadoJibl U ypaBHEHUE €€
JTUPEKTPUCHI, eciii Pokyc mapadoitsl F(-2; 0).
Bapuant 2
1. CoctaBbTe KAHOHUYECKOE YpaBHEHHE TUIIEPOOITBI, e€cliu €€ (POKYCHI JeKat
Ha ocu OV, skcueHTpucuteT paseH 1,4,a nmuHHa 6ombiieit ocupaBHal (.
2. CocraBbTe ypaBHEHHE PaBHOCTOPOHHEH rurep0osl ¢ pokycamu Ha ocu OX
Y POXO/IsIeH uepes Touky B(-7; -3).
3. a) HaiinmuTe xoopauHaThl (pokyca v ypaBHEHHUE AUPEKTPUCH TApaOOIIbI,
3aJJaHHOW YPaBHEHUEM v =24x.
0) [locTpoiite nanHy0 Mapadoy U €€ TUPEKTPUCY.



IIpakTH4yeckoe 3ansitue Nell

Tema: Brruncnenue npeaesios ¢ MOMOIIBIO 3aMeUYaTeIbHbIX IIPEIEIIOB,
MCITOJIb30BAHUE CBOMCTB IIPEIEIIOB.

Llenb 3anATHS:

1 )paciiupuTh MpencTaBiIeHMs O 3aMeYaTeNbHbIX Ipeaenax QyHKIMM,
IIO3HAKOMHTHCSI C OCHOBHBIMH CBOMCTBaMH IIPENIEIIOB;

2)Hay4UTHCS BBIUMCIATH MPEAeIbl (PyHKINHN, HCTIONb3Yys CBOMCTBA MPEICIOB U
3amMevaTeIbHbIE IIPEIEIIbI.

Oo6opynoBanne
[1K, snexTporHOE yueOHOE MocoOue, Menrua-Tpe3eHTaINs, Pa3IaTOYHbIN
MaTepHall.
3ananue 1JI NPAKTUYECKOl padoThl
Bapuanr 1
Brraucnure npenensl GyHKIMI
lim (5 x*—6 x+7|

1_ x—+3
lim sin7 x
2. x-0 X
lim LE3X
3. x-olgdx
; J. 2
J- __
+2xﬁ
é
4 lim &
lim £
5. x-0a'—1

Bapuant 2
Boruucnure npenens! GyHKIHMA
lim (2% =3 x+ 7|

1_ x—=2
lim B8X
2. x-0 X
sin5 x
I =—
3, x-o0sindx
3
1+4 xi**
é
lim &
4,  x-o0
arcsinx

5 ., E= 1] G?"Cfg}i



. X —6x+9
lim ————
¥—=3 /1{'-—3}{
li
P
lim X —5x+8
x-wm 2 X —x+1
Ja+x

ini

. X—1
lim =—
x=1 X —7 x+6

. 3xX+5x+1
Il ———

IIpakTH4yeckoe 3ansitue Nel2

Tema: PackpbiTHe HEONPEIECICHHOCTEW U HAXO0XKIEHUE MPEICIIOB.
Llens 3aHATHS:
1 )u3ydnTh pa3audHbIC BUIBI HEOMPEICIEHHOCTEH;

2)Hay4UThCS PACKPHIBATh HEOMPEICIEHHOCTU U BBIUMCIIATH 3HAYEHUS TIPEICIIOB
byHKIUH

Oo6opynoBanne

[1K, anekrponHoe yuebHoe mocodue, Meana-mpe3eHTalus, pa3gaTodHbIi
MaTepual.
3aganus 11 NPaKTHYECKOil padoThl

Bapuanr 1
Boeruucnure npenens! GyHKIHMA

Bapuanr 2
Boeruucnure npenens! GyHKIHMA



IIpakTuueckoe 3ansaTue Nel3

Tema: Brruucienue npou3BoIHBIX (PYHKIIHI C TOMOIIBIO TTPaBUII
nuddepeHupoBaHus.
Llesb 3aHATHS:
1)TOBTOPUTH MOHSATHE MPOU3BOIHON PYHKIIMH, TpaBuiIa AU(GEepeHIINPOBAHHS;
2) HAyYUTHCS BBIYUCIATH TPOU3BOIHBIC JTAHHBIX (DYHKIIUH.

O6opynoBanne
1K, snexTporHOE yueOHOE MocoOue, Menrua-Mpe3eHTaINs, Pa3IaTOYHbIN
MaTepua.

3anaHud Ui NPAKTHYECKOl padoThI

Bapuanr 1
1.Haiigute nmpoun3BoiHbIe (DYHKIIUN U BBIYUCIUTE X 3HAYCHUE B YKa3aHHBIX
TOYKax

2x+1

a) f(x)= 6x>+ 4x -2.£'(1); 6) f(x)= Xx—3 £'(0);
B) f(x)=2 w=x 1) f{x) = (5x -2)*;
Wf(x)=(5-x)- V4+2x,
2. Hanummire ypaBHEHHE KacaTelbHOU K rpaduky GpyHkimu f(x)=x3 — 3x? + x — 1B
TOYKe ¢ abcrmccoiixg =1.

Bapuanr 2

1.Haiinure nponusBoaHble (PYHKIMMUUBBIUMCIUTE UX 3HAUEHHUE B YKa3aHHBIX TOUKaX
2x—3

a) f(x)= 5x% +3x +6, £ '(1); 6) f(x)= X*+1 " f'(0);

B) f(x)=¢ =ux.T) f(X)=cos(2x+5);

1) f(x)=(3-2x)- V5—x.

2. Hanuuure ypaBHEHHUE KAacaTeNbHOM K rpaduKy (byHKulmf(X): 2x3 + x% - 4x + 3B TOUKE C

abcuuccoiixg =1.




IIpakTuyeckas padora Nel4

Tema: HaxoxxneHue npoMeXyTKOB BO3pacTaHUs U YObIBaHUS (PYHKITUM,
KCTPEMYMOB (YHKITUH.

Llens 3aHATHS:

1 ) U3y Th HEOOXOUMOE 1 JJOCTATOUYHOE YCIOBUS dKCTpeMyMa QYHKIIUH, TIPABUIIO
HaXO0XJICHUS dKCTpeMyMa (PYHKIIMH C TTIOMOIIbIO BTOPOI ITPOU3BOTHOM;

2) Hay4IUTHCS HAXOAUTh MHTEPBAIBI MOHOTOHHOCTH (DYHKITUH, SKCTPEMYMBI
TAHHBIX (DYHKITHIMA.

Oo6opynoBanne
[1K, snexTporHOE yueOHOE MocoOue, Menrua-Tpe3eHTaINs, Pa3IaTOYHbIN
MaTepuall.
3aganus U1 NPaKTHYECKOil padoThl

Bapuanr 1
1.Haligute nHTEpBalibl MOHOTOHHOCTH JAHHON (PYHKIIMU:y= X' =
2.Uccnenyiite PyHKINIO Ha SKCTPEMYMBI C TOMOLIBIO BTOPOM MPOU3BOIHOM: Y
=2:—xX—4x,

Bapuanr 2
1.Haligute nHTEpBalibl MOHOTOHHOCTH JAHHON (PYHKIIMU:y= x'=2x
2.Mccnenyiite pyHKIUIO Ha SKCTPEMYMBI C TOMOIIbIO BTOPOH IPOU3BOIHOM: Y
= X3 —X: —5x



IIpakTuyeckas padoraNels

Tema: ITonHoe uccnenoBanue Gyukiuu. [loctpoerue rpa@ukoB GyHKIIHIA.
Llesb 3aHATHS:

1 )u3yuuTh MIaH KCClieOBaHUs (DYHKIINH;

2) Hay4YHUThCS UCCIEIOBATH JaHHYIO GYHKIIMIO U BBIOIHATH IOCTPOCHUE €€
rpaduka.

Oo6opynoBanne
[1K, snexTporHOE yueOHOE MocoOue, Menrua-Tpe3eHTaINs, Pa3JaTOYHbIN
MaTepHall.

3aganus 11 NPaKTHYECKOil padoThl
Bapuanr 1

1. TIpoBeuTe MONHOE UCCTEAOBaHNe QyHKIHM: y =X —3X+5
2. Iloctpoiite rpaduk ucciaea0BaHHONU (DYHKIIUH.

Bapuanr 2
1. TIpoBenute MoHOE UCCIEAOBAHUE (PYHKITUU Y= X'=3x+3
2. Iloctpoiite rpaduk ucciaea0BaHHON (DYHKIIUH.



IIpakTnyeckoe 3axanmne Ne 16

Tema: aTerpupoBanne 3aMeHOM IEPEMEHHOM B HEOIIPEACIIEHHOM UHTETPAlIe.

Llens 3aHATHS:
1 )BCIIOMHUTD OTIpeieieHre TepBo0Opa3HOl (HYHKIIMH, OCHOBHBIE ITpaBUiia
HEOIPEICIEHHOIO HHTETPUPOBAHMS;

2) paclupuTh TaOJUIy OCHOBHBIX HEOIPESAEHHBIX HHTEIPAJIOB;

3) paccMOTpETh METO/T MHTETPUPOBAHHUS 3aMEHON MEPEMEHHOU B HEONPEACIEHHOM

WHTETpaje U HAy4YUThCSl €ro MPUMEHSTh.
Oo6opynoBanne
[1K, snexTporHOE yueOHOE MocoOue, Menrua-Tpe3eHTaINs, Pa3IaTOYHbIN
MaTepHall.
3amaHud I NPAKTHYECKOil padoThI
Bapuanr 1

1.Berunuciaure HHTCIpaJl MECTOAOM HCIIOCPECACTBCHHOI'O HHTCTPUPOBAHUA:
dx

a) J--:cjs[SX—E-]cix;@ -[ 16—x

2.BpraucauTe MHTErpal METOAO0M 3aMEHbI IEPEMEHHOM:

;. \7 4 4
a) J (X)X ax . gy [VEX*Bax

Bapuant 2

1 .Bprancnure MHTErpall METOAOM HEITOCPEACTBEHHOTO UHTETPUPOBAHMUS:
J' dx
2) J-sml, ?x+5,lxd; 6) " 9+x
2.BpraucnuTe MHTErpal METOAOM 3aMEHbI IEPEMEHHOM:

a) J (9-2X)"¥dx. gy [V3xaTax



IIpakTHuyeckoe 3aganue Ne 17

Tema: MnTerpupoBanue 1o 4acTsiM B HEONPEAEIECHHOM UHTErpase.

Llens 3aHATHS:

1 )BCTIOMHUTD TaOJIMIy OCHOBHBIX HEOMPEICTEHHBIX HHTEIPAJIOB, OCHOBHBIC
MIpaBujIa HEONPEICIIEHHOTO HHTETPUPOBAHMUS;

2) U3y4UTh METOJ MHTEIPUPOBAHUS 10 YACTSAM B HEOIPEIeAEHHOM UHTETPAJIE;
3) HAyYUTbCSI NPUMEHATHMETO HHTETPUPOBAHMUS TI0 YACTSIM B HEOIPEIAEIEHHOM
MHTETPAJIE.

Oo6opynoBanne
[1K, snexTporHOE yueOHOE MOocoOue, MeIrua-Mpe3eHTaINs, Pa3aTOYHbIN
MaTepHall.
3amaHud I NPAKTHYECKOil padoThI
Bapuanr 1
1.BeruricnuTe MHTErpajl METOJOM HEITOCPEACTBEHHOTO

WHTETPUPOBAHUS: j [3x+4 x—¢&"|dx.

2.BpluCINTE METOJIOM MHTETPHPOBAHUS 110 YACTSIM:
a) J(x+1) €™ dx.

6) J (4—x)- cos 2 xdx

Bapuanr 2
I.BBILII/ICJII/ITG HHTCIpaJl MCTOAOM HCIIOCPCACTBCHHOI'O
X
Ax+8 xX—sing dx
[

é
WHTETPUPOBAHUSL: J
2.Bplunciure METO0M HHTETPUPOBAHUS IO YACTSIM:
f Vo —2x
) J(3—2x) e™*dx.

6) _]-I:x+2]-sina1xcix_



IIpakTH4yeckoe 3axanue Ne 18

Tema: MuTerpupoBanue paluoOHAIbHBIX U UPPAIIMOHATIBHBIX (PYHKITUH.

Llesb 3aHATHS:

1)U3yunTh MOHATHUS: pallMOHANIbHAS, UPPALIMOHATbHAS (QYHKIIMS, palliOHATbHAS
apo0b;

2)U3y4UTh METOJ] CPaBHUBAHUS KOAD(PUITUEHTOB;

2) Hay4IHUTHCSI IPUMEHSATH OOIIEe TPABIIIO MHTETPUPOBAHUS PAIIMOHATHLHBIX
nIpo0Oeil.

Oo6opynoBanne
[1K, snexTporHOE yueOHOE MocoOue, Menrua-Tpe3eHTaINs, Pa3IaTOYHbIN
MaTepHall.
3amaHud I NPAKTHYECKOil padoThI
Bapuanr 1
1.Haiinute uaTErpan oT pauoHaAIbHON (DYHKIIMM METOJIOM HEOTIPEETICHHBIX
3dx

koo uumenToB: = X —5%+6 |
dx

2.Haiiaure nHTErpai OT UpparoHaIbHbIN (YYHKITUU: W x+2F—x+2 .
[ p——
3.Haiigure UHTErpan oT KBaJpaTUYHOM UppalMOHaIbHOCTH: Y 2X —4x+7
Bapuant 2
1.Haiinure nHTErpan oT pauuoHaIbHON (DYHKIIMM METOJOM HEOIPEAEIIEHHBIX
X+2 dx

koo uumentos: - X —3x
dx

T ——
2.HaiiuTe WHTETpaN OT UPPALMOHANBHBIA QyHKImH: VI 2X+1—V2x+1
dx

e ——
3. HaiiguTe UHTErpan oT KBaApaTH4HOM UppaluoHaIbHOCTH: Y =X +6X—8



IIpakTnyeckoe 3axanmne Ne 19

Tema:Brruncnenue miomaaeit Guryp ¢ mnoMoIbio onpeaeIeHHbIX HHTErPaIoB.

Llenp 3aHsTHS:

1) paccMOTpeTh MPUIIOKEHUS ONPEICIEHHOTO UHTETPpalla K pa3InyHbIM

r€OMETPUYECKUAM 3aJa4aM;

2) Hay4YUThCS BBIUUCIATH TJIOMIAb TUIOCKON (DUTYpBhI M OOBEM Tea BpallleHUS.
Oo6opynoBanne

[1K, snexTporHOE yueOHOE MocoOue, Menrua-Tpe3eHTaINs, Pa3JaTOYHbIN

Marepuall.

3aganus I NPaKTHYECKOl padoThl
Bapuanr 1
1
1. Berumcnute miomans GUrypsl, OrpaHUYEHHON IMHUAMA y = X°H y = X
I<x<e.
2. Berducmre mwiomans GUrypsl, OrpaHMYEeHHON JIMHUAMYA Y2 = 4X 1 X =2.
3. Beruncaure 00bEM Tela, IOTYyYEHHOTO BpallleHUEM KPUBOJIMHEHHON Tpanenuu

0<y<sinx,0<x<m.

, €CIIU

Bapuant 2
1. BeruncnuTe miomans GUrypsl, OrpaHIYEHHOM IMHUAMA y2 = X U 'y = X2,
2. Beuncnure miomans GUrypsl, OrpaHUYEHHON JIMHUAMH Y = X2 — 9 m y = 0.
3. Beruucnure 00bEM Tema, MOJYYEHHOTO BpalleHueM (DUryphl, OrpaHUYE€HHON
X

JUHUSIMH Y = 2 ,Xx=0,y=2 ‘J'IEBOprr ocu OY.



IIpakTHyeckoe 3ansitue Ne2(

Tema: HauGonbiiee u HauMeHbIlee 3HaUeHUS (PYHKITUU B 00J1aCTH.
Llesb 3aHATHS:
1. M3y4YUTH NOHSTHE: TOYKU JIOKATBHOTO SKCTpeMyMa (DYHKIIMH JIBYX
NEePEMEHHBIX;
2. paccMOTPETh HEOOXOAMMBIE U JJOCTATOYHBIE YCIIOBUS dKCTpeMyMa (QyHKIIHH
JIBYX TIEPEMCHHBIX;
3. Hay4YHThCS HAXOJIUTh HAMOOJBIIICE M HAMMEHBIIICE 3HAYCHUS (YHKITUU B
o0nacTu.

Oo6opynoBanne
[1K, snexTporHOE yueOHOE MOocoOue, Menrua-Tpe3eHTaINs, Pa3IaTOYHbIN
MaTepHall.
3amaHud Ui NPAKTHYECKOl padoThI
Bapuanr 1
1. Uccnenyiite GyHKIHIO HA DKCTPEMYM:
a) Z=x+2 x—4x—6y ; 6) s=4 x—d_y—f—f.
2. HaiinuTe Hanbonblee 1 HaUMEHbLIEE 3HaUeHHs QYHKIMHU Z = 3x°— 5Yy? - 6X +
20y +5 B 3aMKHYTOM TPE€YTrOJIbHUKE, OTPAHUYEHHOM OCSIMUA KOOPAUHAT U MPSAMOU X
+y=5.
Bapuant 2
1. Uccnenyiite QyHKIUIO HA SKCTPEMYM:
a) Z=X—w+y" 6) Z=4xy—8x—2y—y"
2. Haiiute Haubonbluee ¥ HaMMEHbLICE 3HaYeHus QyHKIUK z = 3x%— 5y? - 6X +
20y +5 B 3aMKHYTOM TPEYTrOJIbHUKE, OTPAaHUYECHHOM OCSIMU KOOPJIMHAT U MPSAMOU X
+y=4,



IIpakTHyeckoe 3ansitue Ne 21

Tema: Haxoxxnenue cymMmbl psiia o onpeaeneHuto. McenenoBanue cXoIUMOCTH
MOJIOKUTEIIBHBIX U 3HAKOYEPEAYIOIIMNXCS PSIIOB.
Llenp 3aHsTHS:

1. M3Y4YUTH NOHSATHS: YUCIOBOM psAJl, CyMMa YHUCIOBOTO Psijia, CXOSAITUICS,
pacxXoAsIIMICA P, P C MOJ0KUTEIbHBIMU YWICHAMU,
3HAKOUEPENYIOLIUNUCS PAI;

2. PacCMOTPETh TEOPEMBI CPABHEHUS PSIAOB C MOJOKUTEIHHBIMH YJICHAMU;

3. HAy4YHThCS HAXOIUTh CYMMY Psijia TIOJB3YSCh OMPEACICHUEM, NCCIIEI0BATh
Ha CXOJMMOCTH MOJIOKUTEIbHBIC U 3HAKOUEPEAYIOITUECS PAJIbI.

Oo6opynoBanne
[1K, snexTporHOE yueOHOE MocoOue, Menrua-Tpe3eHTaINs, Pa3aTOYHbIN
Marepuall.

3aganus IS NPAKTHYECKOH padoThI
Bapuanr 1

1. HCCHGI{YﬁTG PAO HA CXOAUMOCTD, UCITIOJIB3YA OIIPCACIICHUC!
1

o Ll | = oo L

A
1+1 3 +...
2. Uccnenyiite psa Ha CXOAMMOCTb, UCTIOIB3YS TEOPEMBI CPABHEHUS PSIIOB:

m=1 |. n+ J.I|3rz

+
=~
Lo

Bapuanr 2
1. Ucnonb3yiiTe psii HA CXOUMOCTb, UCTIOJNB3YS ONpeIeTICHUE:
3+32+3-2%+3 P+
2. Uccnenyiite psii Ha CXOAUMOCTD, HCTIONB3Yys TEOPEMbI CPAaBHEHUS PSJIOB:

i n+1

=1 2 n3+ 3




IIpakTH4yeckoe 3ansitue Ne 22

Tema: [Ipumenenue npuznakoB Jlanambepa, Koin, nHTErpassHoro npusHaka
CXOJIMMOCTH PSJIOB.
Llenp 3aHATHS:
1. paccMmoTpeTh npU3HAKKU CXOAUMOCTHU psiaoB: Janambepa, Koy,
WHTETPaJIbHbII IPU3HAK;
2. Hay4YUTHCS MPUMEHSITH IPU3HAKH CXOJAUMOCTHU PSAIAOB JIJISl OTPEICTICHUS
XapakTepa CXOAUMOCTH JaHHBIX YHUCIOBBIX PSJIOB.
Oo6opynoBanne
[1K, snexTporHOE yueOHOE MocoOue, Menrua-Tpe3eHTaINs, Pa3IaTOYHbIN
Marepuall.

3aganus U1 NPaKTHYECKOil padoThl
Bapuanr 1

m3n
2

1. Mccrenyiite psii Ha CXOMMMOCTb, HCIONIB3YS MpH3HaK Janambepa: i=1 1

=

In+l

£ Cn Cem

d
Uccnenyiite psa Ha CXOAUMOCTh, UCHOJIB3YA Npu3Hak Komm: »=1
3. Uccnenyiite psia Ha CXOAMMOCTb, UCIIONB3YS MHTETPATbHBIN

00 £
n

N

34
npu3HaK: »=1 87 +1
Bapuanr 2

3n+1
1. HccnemyiiTe psii Ha CXOIUMOCTh, UCTIONB3YS Npu3HaK Jlamambepa: ==t -

- n
. ZT
WccnenyiiTe psx Ha CXOAUMOCTb, HCIIONbL3Ys npusHak Komm: ==1 2
3. Uccnenyiite psig Ha CXOAUMOCTb, UCIIONB3YSI MHTETPATbHBIM

s -
n

N

—
npH3HaK: =1 JN +2

IIpakTueckoe 3aganue Ne 23
Tema: Pemienne nudpepeHunanbHbIX ypaBHEHUN IEPBOrO NOPSAKA C
pa3IeICHHBIMH M Pa3ICSIOMUMHUCS TEPEMECHHBIMHU.
Llenb 3aHATHS:

1. u3yuuTh nousTH: TUuQdepeHITnaTbLHOE YpaBHEHNE TIEPBOTO TOPSIKA,
obmree pemenue audhepeHIMaIbHOT0 YpaBHEHUS IEPBOTO MOPSIIKa, 3a71a9a
Komuy;

2. paccMOTpeTh crocoObl pernteHus qudGepeHnnanbHbIX YpaBHEHUH TIEPBOTO
MOpsIJIKa C pa3ieICHHBIMU U Pa3IeIISIOIIUMHUCS MIEPEMEHHBIMU;




3. HAy4YUThCS HAXOAUTH OOIIEe U YaCTHOE pelieHUS AN PepeHInanbHbIX
yYpaBHEHHI MEPBOTO MOPSIKA C pa3AeeHHBIMU U Pa3IEISIOIIUMUCS
HepeMEHHBIMH.

O6opynoBanue

[1K, anekTpoHHOE yueOHOe nocodue, Meana-npe3eHTalusl, pa3gaTouHbIi
MaTepHall.
3aganus I NPaKTHYECKOil padoThl
Bapuanr 1

1. a) Pemmte nuddepeHunansnoe ypaBHEHUE IEPBOTO MOPSAIKA C

dx
Vi ax=2
pas/ieeHHBIMH TIEPEMEHHBIMU: x+1

6) HaiiauTe ero YacTHoe perreHue, ecan Yo=2 mpu % =0.
2. Haiinure obmiee pemenue nudhepeHnnaibHOr0 ypaBHeHus y'= 2 + .
Bapuanr 2
1. a) Pemmre nuddepennmanibHoe ypaBHEHHE TEPBOTO MOPSIIKA C
pa3aeaeHHbIMU IEPEMCHHBIMU ™ dx="ydy,
6) HaiimTe ero yacTHoe pemrenue, ecan Yo~ L mpu
2. Haiigure obmiee permenne auddepeHnnans-Horo ypaBHeHus y'- Xy +y = 0.

X, =0

IIpakTuuyeckoe 3axanue Ne 24

Tema: Pemienne mTuHEHHBIX OTHOPOIHBIX U HEOJAHOPOIHBIX MU PepeHITNATBHBIX
ypaBHEHUH NIEPBOTO MOPSIKA.
Llesb 3aHATHS:
1. paccMoTpeTh CIOCOOBI PEIICHUS JIMHEWHBIX OJJHOPOJAHBIX U HEOTHOPOIHBIX
muddepeHnanbHbIX ypaBHEHUN IEPBOTO MOPSIKA;
2. Hay4YHThCS HAXOJIUTH OOIIEe U YaCTHOE PEIICHUS TUHEHHBIX OJTHOPOIHBIX U
HEOHOPOIHBIX U hepeHITNaTBEHBIX YpaBHEHUH TIEPBOTO MOPSIKA.
Oo0opynoBanue
[1K, aniekTpoHHOE yuyeOHOe TocoOue, Meara-npe3eHTaIUs, Pa3aTOYHBIHI
Marepuall.

3aaHus I IPAKTHYECKO padoThl

Bapuanr 1
1. Haiigute: a) ob1iee perieHne JIMHEHHOTO U HepeHIInaIsHOT0 YpaBHEHUS
VA
y' - X=X

0) yacTHOE perieHue, YAOBIECTBOPSIONIECE YKa3aHHBIM HauaJbHBIM YCIOBHUSIM Yo = 1
ipu Xo =0.

2. Haiinure obuiee pemenue nuddepeHnnanbHOro ypapHeHus xy' +y = 3.

Bapuanr 2

1. Haiinure: a) o0uiee penieHue JMHEHHOTo TudPepeHInabHOrO ypaBHEHUs y' -
Y =eX
0) yacTHOE pelieHne, yA0BICTBOPSIIOIIEe YKa3aHHBIM HaUYaJIbHBIM YCIIOBHUSAM Yo = 1
nipu Xo =0.



2. Haligute o0mee pemienne qupHepeHInanbHOrO ypaBHEHUS y' +

) ||-J
= =



CoopHuk TectoB no pucuunjauie EH.01 «JaemMeHTHI BhICHICH

MAaTEMAaTHKHN»

Kpusbie BTOpOro nopsiika
[IpaBUJIbHBIA OTBET NOAYEPKHYT.
1. Kpusoii II nopsianka 8x” + 20:” —24x+ Y= 7
- DJUTUIIC, HE BBIPOKICHHBIN B OKPY>KHOCTh
runepbora
napabosa
OKPY>KHOCTh

SABIIACTCA

4x? 2 _ 93 R
~ » - ‘ - 1—-}‘-‘ o — S
2. Kpusoii II nopsaka 4x” -1 1:’ X+ 0
- DJUIUIIC, HE BBIPOXKJAECHHBIN B OKPY’KHOCTh

- runepOosa
- mapabomna

- OKPYKHOCTb

ABJIACTCA

s
2 _ 78 —

3. Kpugoii Il mopsiaka 7x 28x + ) 26

- 3JIIAIIC, HE BBIPOXKICHHBIH B OKPYKHOCTb

- runepOoia

- mapaboJja
- OKPY)KHOCTh

SABJIACTCA

2 2 _29 ) —
4. Kpusoii II nopsaka 6x" +6) 22x+y=T

- 3JIJTUIIC, HE BBIPOXKJICHHBIH B OKPYKHOCTh
- runiepOoia

- mapaboia

OKPYKHOCTb

ABJIACTCA

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
IIpaBUJIBHBINA OTBET BBIACIEH U DOAYEPKHYT.

y A2.-1.-1)
1. YpaBHEeHUEM MIIOCKOCTH, IPOXOISAIIEH Yepe3 TOUKY u
x+l vy =
f = = .
o o _ 3 3 1
NEPIEHIUKYIAPHON MpsIMON 2 2 SIBIISIETCS
a 3x+2y+z-3=0 6 3x+2v+z+2=0 B —3x+3v+z+10=0
1(1,-5.2)

2. O6mee ypaBHEHHUE IIOCKOCTH, CO/IepKalleil TOUuKy ~
3x—10y+:--2=0
MJIOCKOCTH v

x—5v+z-28=0

U TapajulelbHOU

, HMCCT BU

a.

0
3. Thnockocts & 2x— 4:‘" +4-+12=0
2x—4y+4z+1=0

NEPNEHAUKYISAPHA TNIOCKOCTH

a.



6. —4dy—4z4+14=0
B. —4dx+2y—-1=0
r £ —4x+4y-1=0

A(3.4.3)  B(5.3.3)

4. llpamas, npoxoadiias yepe3 TOUKU , IEpIEeHIUKYJISIpHA
IJIOCKOCTH
g X—y+3z+1=0
.. -
6. 2xty= 0

[ P —
g 2X—y+5=0

— 4y —
r. —x¥+2) +3=0

I :1-4y—-x=017,: 6—y—4x=0

5. /la"bl TpH NPSIMBIX HA IJIOCKOCTH:

[, - —x+4y-4=0.
u - BepHBIM sIBIIsIETCS YTBEPIKICHUE

a. ! u 2 nepneHauKyJIsApHbI
0. 'l u ? mepueHIUKYISIpHBI

B. 2 W 3 NmepHeHIuKYIApHbI
I. NEePHEeHAUKYISPHBIX IPAMBIX HET

A -~ ‘)
. A(3.3.—
6. YpaBHEHHEM IIIOCKOCTH, IPOXOSAIIEH Yepes TOUKy ( 2) u

x+1 vy =

NEPIECHAUKYJISIPHOU MPSIMOM —2 2 3 ABJIACTCSA
a 3x+2v+:--13=0
. Y -_ 1=
6. 3x+2yv+z-1=0
g, —2X+2y+3z+6=0
r Xty+I- 4=0
tect 7. O0miee ypaBHEHHUE MIIOCKOCTH, COJEpKAMEH TOUKY ~ (‘ w ) U TapanjeilbHOU
Ox —2yv+z-5=0
IUIOCKOCTH v , AM€ET BUJ
a 3x—yv+z-15=0

6 Sxt2Zy+z-12=0
3x—y+z-34=0
9x—-2v+z-34=0
8. Mnockocts & 2x—Ty—-2+15=0
g 2¥—Ty-2z+1=0
2y—Tz+14=0
B. -T7x+2y-1=0
r —¥-T7z+14=0

B
r.

NEPNEHAUKYISAPHA TNIOCKOCTH



IIpsaMble HA MJIOCKOCTH
HpaBHJ’IBHBIfI OTBET BBIJCIICH U HOZ[‘Ié[!KHYT.

A(-2.0)

1. llpsimast, mpoxoAsinas 4epe3 TOUKY U napajieiabHas

v2x+21+2 0.

NpsIMOU HUMEET BUJ
x+2v+2=0

a.
2y 4+ 2y =

6. —2Xt2y= 0

2x+2y+4=0

|P°‘

r 2x+2y+2=0

2. YpaBHEHHEM NPSIMOM, COACPIKAIICH TOUKY ~ ( ’ ) Y mapajuieabHOMN
X

IpSIMOU -3 1 ABJISIETCS
2

x+5y=
Sx+y=0
x—5v=0

B.
T.
A2 _7 _"
3. O0uree ypaBHEHHE NPSIMOU, COAEpIKaIIel TOUKU A{J'l) u B( <> ‘)'
q —X—5y+8=0
6. 3x—-5y—-4=0

¢ —20+2y+8=0

HMCCT BU

£ x—4dy+8=0

TpeyrojibHUK HA MJIOCKOCTH
IIpaBUIBHBIN OTBET BBIIEIEH U HOAYEPKHYT.

.3)

ad

A=

1. inuHa CTOPOHBI AB TPEYroJbHUKE AABC C BepIIMHAMU

B=(9.11) C=(15.7)

: , paBHa
10 g 14 s 242 N E)
A4=(11.3)

2. I[J'II/IHa MCIOUaHBbI 4-11’{ B TPCYTr'OJIbHUKE Afle( C BCpIIMHaMH

B=(15.23) C=(3L15)

, paBHa
a® 6.2 5 45 2
3. Yron ° BC B TPEYTOJIbHUKE C BEPIIHMHAMU 4= {J'J), B=(5.7) u ¢=09.5)

a. npamoil 6. Tymo# B. OCTPBIN

4. B TpeyroyibHUKe AABC , e 4= (7'8), B = {19'12}, ¢ = (11'20), YroJ npu

BEpILHHE A paBeH

a__al'ccodj.fﬁ'] 6. 7/3 B, arccos(1/3) v 7/6

5. B TpeyronpHuke AABC , re 4=(0. 4) B = (. F’O} C=(24.14) , Yroll ABC



a. psIMOM 0. Tynoi B. OCTpBII

JIuneitnas anredpa. Aaredopa marpun. O6parHas MmaTpuua.

Onpeneaurenn
IIpaBUIBHBIN OTBET BBIACIEH U HOAYEPKHYT.
8 1
y 23 3
Itect. OOpatHOil kK MaTpuue “ ABJISETCS MaTpULla
| é l
2 —23 — P )
a. \ 23 8, 6. \ 23 -3 . 23 3 Lo \23 03
7 9
5 10
2. OnpenenuTenb MaTpULbL paBeH
|"'— 7 -9°
a, 25 6. Lo ~10) g, 115 - 50
1 0 -1
-10 0 1
1 1 10
3. Onpenenurenb MaTPUIbl paBeH
a. =9 6. 9 B. 11 r. 22
5 0 5
8 1 1
8 0 5
4. OnpenenuTesb MAaTPHUIBI paBeH
a. 15 6. 65 g, 115 . 15
5 0 =5
-6 0 5
2 5 6

. Onpenenurens MaTpunb paBeH
=25 6. 25 g. 40 r. 80

5
a
6. YpaBHeHI/I_e JUJTSI HAXOXKJIEHUSI COOCTBEHHBIX 3HAUCHUIN MaTPUIIBI A umeer BUJ
a. det(4—AE)=0

6. A—AE=0

B, AM—E=0

o g det(d+/E )=0

CymMma u npousBeJleHue MAaTPUII
IIpaBUJIbHBINA OTBET BBIACIEH U DOAYEPKHYT.

ynT
1. Beipaxxenue /" DKBHUBAJEHTHO



a. /BT g B4" . B'AT r. A'B

LV
2. BripaxxeHue (AB ) SKBHUBAJCHTHO
a. 7B7 g BA™ g B4™ r. A'B
, 3 4
1 2 3
3 4
2 1 5
‘ 3 1
3. IIpousBenenune MaTpuil : paBHO
(-11 -10 -29° (10 10 29°
(18 15 -11 -10 -29 (19 15° 11 9 29
|, 24 1?] -5 -7 -14 ‘ 24 18] 5 7 13
a. / 0. - s B. / r. -
-10 -9
4. 3aga"pl MaTpULbI . 7 7 u B= (9 8). [IpousBenenue BA paBHO
|"—162‘ ""—34‘
a (34 25) 6. (—34 -25) 119 . \—25,
5 4 I 5
A=l 5) Pely s
T
5. 3ajgaHbl MaTPHUITBI T T - ~ /. IlpousBeneHue AB paBHO
""33 66‘] ‘6 45‘] |"'50 56 ""25 22
.32 53 \7 37 44 42 28 21
a. hS & 6. hS & B- hS A L\. &
2 2
4 4 3} B=|5 :
s 53
~ T
6. 3a7aHbl MATPHIIBI ~2 > 4 u - /. Cymma 24+3B paBHa
(14 10°
(14 23 21 |8 14 13“] ‘20 32 29 23 19
10 19 23 6 11 14 14 27 32 21 23
a. * / 0 / B. " r. /

f é 1
— 9 P
a. - ]']' 6, 6 ]' . B. \11 6, T. \].]. 2,

BekTopHas anredpa
IIpaBUNBHBIN OTBET BBIIEIEH U HOAYEPKHYT.

1. 3anaHbl BEKTOPHI P= (5;3;1) n 4= (2;6;2). Bripaxxenue P '(q —I-") paBHO
a. =3 6. 31 B, 32 r. 5

2. 3ajaHbl BEKTOPHI P= (6; 4:’3) u 9= (2;3;0). JnuHa BexkTopa 2p B 7(] paBHa



a. ?W{E 0. ZJa B. 3 r. ¥209

a L2
3. U3 BekTOpOB :
SIBIISTIOTCS

, OPTOrOHAJIbHBIMH

0

a
a
B.
a
I.

KoMmiexkcHbIe Ynciia
HpaBHJ’IBHBIfI OTBET BBIACIICH U HOZ[‘Ié[ZKHYT.

I. Cymma 3‘1 _5‘3' ecin 1 2+2I, -2~ 1+I,paBHa
a__l+:' 6. 2+i g, 1+2i r. 2+2i
2. IlpousBenenune ~172° ecim ~1 = 5—'_2!, =2 = 1_21, paBHO

a 10-8i 6.9-7i 5 9-8 9-9i

CucreMbl TMHEHHBIX YPaBHEHH I
IIpaBUiBHBIN OTBET BBIACIEH U HOAYEPKHYT.
(x,+ 2%, —2x, =0,
$ 3 +Tx, —x, =0,

[3x;, —2x, —4x, =0.

1. Cucrema IMHENHBIX ypaBHEHUN UMeeT
a. OJIHO HYJIEBOE pPELICHUE
0. 6ECKOHEYHO MHOI'0 pelIeHUN
B. OJIHO HEHYJIEBOE pPELICHUE
I. HET peleHn
- Vue
X, +x, +2x, =7
 —x,—x,=-3
o o | x +2x, -2y, =6.
2. YacTHBIM pELIEHUEM CUCTEMBI JIMHEHHBIX YpaBHEHUN ! 2 3 ABJISETCS
_ ! 2 ' ' _2 41

a. (3. -7.1) 6. (2,3, 1) B. (0,0,0) r. (—8. 4.1)

(3 —2x,—2x,=0

] . . 7y —

3x, —5x, +2x, =0

y . |2x, —3x, +4x, = 0.

3. Cucrema TMHEWHBIX ypaBHEHUN 24 =30 =45 =0 pyeer
a. OJIHO penieHueL nBa peleHus
0. 6ECKOHEYHO MHOTO pelIeHui
B. HET pElICHUM
4. MaTtpuuyHOoe ypaBHEHHE Xd=B¢ HEBBIPOXKJAEHHOUN KBaJApaTHOU MaTtpuueil 4 umeer

penieHue
a X=A4B 6. X=4"'B 5. X =B4" r. X=3B4

5. MaTtpuuHoe ypaBHEHUE AX =B HEBBIPOXKIEHHON KBaJApaTHON MaTpuleil 4 nuMeer
pemenue

a. X=4B 6. X=B4" g, X=B4 r. X=47B



MartemaTuyeckuii anaaus. AuppepeHunaiabHoe HcHHCICHUE
HpaBHJIBHI)IfI OTBET BBIJCIICH U HOZ[‘Ié[!KHYT.

1 - rect. IlpousBoanas GpyHKUUH f(l) = xcos(x +3) +7

paBHa
a. cos(x +3)—xsin(x+3)
6. xsin(x+3)+7
B, sin(x+3)
. sin(x+ 3 —xcos(x+3)
2. IIpousBoaHas pyHKINU f(’f) =Tcos(vx-9) paBHa
a Tsin(+/x—9)
6. > '__\-—EJSM( Jx—9)
Jr-9 —sin(+/x-9
N cos(~fx )+2qms1n( X )
7
—T7sin(+/x—9)
r. 2+vx—9
9x+35
J(x)=
3. [IpousBoaHast pyHKIMH x—10 paBHa
9 95 S5x
a. (x—10) 6. 9In(x-10) B (x—10F - (x—10)
of
5 =15In(x+y7)
4. YactHoit npoussoanoi OX mig pynkuun J=1nle+ 7 ABJISAETCS
30x 15 30y |
a X+ 6_.\'+.1': B, X+ - X+
= iﬁx
5. IlpousBoaHas GpyHKIUHU f(x-) ~  paBHa
a 5% 6. 615 g 3% s ., 5%6In5
2 —
6. I'pagueHT QyHKIHH Jf=AxT 4y =9 paBeH
a (Bx, =z, v)
6 (8x, v, 2)
B. Bx+9v+9-
r. Sxvz+9

o f

B 2 )
7. CmemanHasi IpOU3BOAHAS 1 QYHKIUH f = sin x — 6x b paBHa

a. 0 6. —12x p, Cosx—1Zxy r. €OsX

(a.b

g y(x)

. JlocTaTOYHBIM yCIOBUEM BBIYKIOCTH QYHKIHUU ~ Ha UHTEpBaJe
"

L V= 0 a (a.b)

gy' <0, (a.b)

) SABIIACTCA



v <0 a (a.b)

O

. JlocTaTOuHBIM yCI0BHEM yOBIBaHUS (YHKIIUU y(x) Ha UHTEpBaie (a.b) SABJIACTCS

v'>0 g (@.0)
5. v <0 a (a.b)
. ¥ <0 a (a.b)
V' =0 g (@.0)

o

r.
— 2 5 -‘2 — 123 7

10. TouKO# JIOKAIBHOTO DKCTPEMYMa GYHKIUH =207 45y 122+ 10y +9

ABJISETCS

o 29 5 2-% L @3) G

— 72 -_ 12
11. Fpaguent GpyHKuMH f=2x" 4y 12 paBeH
a_.(ﬂ"‘-‘ . V)
6. (4x, v, 2)

B dx+12y+12-2
/ — -
r, dxvz+l12

JAudpepeHunaibHbie YPaBHEHUA
IIpaBUiBHBIN OTBET BBIACIEH U HOAYEPKHYT.

y"=173"+60y =0

TecT - 1. O6uum pemrenneM audpepeHuaibHOr0 YpaBHEHUS «
SABIISIETCSA

a Ce’" +Ce™”
5. Cie” " +C,sin(12x)
g Creos(5x)+C,y sin(12x)

r Ce +Che”

HNuTerpanbHoe ucymucjaeHue
IIpaBUJIBHBINA OTBET BBIACIEH U DOAYEPKHYT.

4
[(6x+¢e )dx

. OnpeneneHHslt UHTETpan —+ paBeH

—

a. 0 6. et —¢ B. 6+e” r. 2e

[\

. HecoGcTBeHHBIN HHTETpal
a.l 6.* .0 r. 3

W
o — 2

. HecoGcTBeHHEII HHTETpan
a. 1 6. = g 0 r. 3



5

[ 2xe" dx
4. OnpeneeHHBIH HHTETpal —> paBeH
a. 0 6. 2€~ B. 4€ r.

21
dx
2'\/T paBen |

1

5. HecoGCTBEHHDIH HHTErpan ©

a. &~ 6. 0 B. 21
ITocaeanoBaTebHOCTH

[IpaBunbHBIN OTBET BbIJIENICH U HOAYEPKHYT.

1. IIpumMepoM HEOTPAaHUYECHHOU MOCIEIOBATEIBHOCTH SIBJISIETCS MMOCIEA0BATEIBHOCTD

a -12-1.2-1.. 6 L1.1.1... B sinl.sin 2.sin3.sin 4.... - L2.1.3.14...
2. [IpuMepoM CXOAIIEHCS MOCIeI0BATEIbHOCTH SABIISETCS MOCICI0BATEILHOCTD
111
LL——.—...
£ 2.4.6.8.10.... 5 L-L1-1.. 5 0.10.2.0.3... L 23%

a
3. IlpumepoM OorpaHMYEHHON MOCIEA0BATEIBHOCTH SBISETCS MOCIEI0BATEIBHOCTD
1.2.3.4.... 6. COs l.cos2.cos3,cos4.... B 0.1,0.2.0.3.... r 1.—2.—3.—4....

. HpI/IMCPOM OECKOHEYHO Majoi IIOCICA0BATCIBbHOCTH ABJIACTCA IIOCIICA0OBATCIBbHOCTD

o

l.— — —

- LZ.3.4.5.... 6 32.L0.-L.. g, L—LL-L.. T 2 37477

. IIpumepom GecKOHEUHO OOJIBIION MMOCIEI0BATENBHOCTH SABIISIETCS OCIEA0BATEIBHOCTD
111

1.3.5.7.9.... 1-1.1-1.... 0.1.0.2.0.3.... 2747y
. 0. B. I.

. HpHMGpOM OFpaHI/I‘ICHHOf/’I IOoCJICAOBATCIBHOCTH ABIACTCA IMOCICIOBATCIBbHOCTD

- 2.4.6.8.10.... 6. 2222 g, 9.1.0.2.0.3.... r, ~L-2-3-4

. HpHMGpOM OECKOHEYHO Majioi IOCICA0OBATCIBHOCTH ABJIACTCA MMOCICA0OBATCIBHOCTD

1 1 1
.
12345 5 3210-L.. . 3-33-3.. - 35 7

. HpI/IMCPOM 0ECKOHEYHO OO0JBIION noCiICaA0BATCIIbHOCTH ABIACTCA MOCICAOBATCIBbHOCTD
111

L2344, r 273477

[ )

o

N0 N

oo &

0,3,0.4,0,5.0.... 6 l—Ll-L..

_tecT. [IpuMepoM orpaHM4YeHHON MOCIEN0BAaTEILHOCTH SIBJISIETCS MOCIE0BATEIbHOCTD
a. 1.3.5.7.9.... 6. 0-—1.0.-LO... 0.1,0.2,0,3.... -1-2-3.-4...

[

B

=]

B T

Hpenen pynkuuun
IIpaBUiBHBIN OTBET BBIIEIEH U HOAYEPKHYT.

12x% +7x" —=32x + 36

lim— -
1. Hpe}leﬂ A 7;‘: _32;—‘:- + ].2.1""36‘ paBeH
12 B 1
a. 6.1 B. 32 r. ~
C (x+9Y
lim
x> X
2. llpenen - paBeH

a. 1 Leg B. ? r. 0



lim xe "
3. llpenen == paBeH
a. ’ 0. * B. © r. =7

Panbl
IIpaBUIBHBIN OTBET BBIACIEH U HOAYEPKHYT.

1:1.

1 &

71

1. Paguyc cxogumocTtu psjaa 1Al paBeH

1
a. ++ 6. 11 B. 11 r. 1

3 -."-:I'-.
&

16"
2. Panguyc cXoqQuMOCTH psija =116 paBeH

1
a. 1 6. 16 B. +% r. 16
v :-\*”
)

1

9
3. Paanyc cXoauMOCTH psifa t4n +11 paBeH
a. + 6. 11 B. | r. 4

Teopus BeposiTHOCTEH
IIpaBUiBHBIN OTBET BBIACIEH U HOAYEPKHYT.

1. PacnpeneneHue JUCKPETHOM ClydaiiHON BEIUYUHEL X 3a7aH0 TabauIe
3HAUCHHS <X 3 4 6

sepostroctn 2 0.3 0.3 04
M(X)

MaTteMaTuuecKoe OKUIaHue paBHO

45 5 13 2.4 1.2

a B. r.

2. PacnipenesnieHue TUCKPETHOM CIydyailHON BETMYUHBI X 3a1aHo Tabnuuei
3HAuEHHs <V -1 3 4
BEPOATHOCTH P 030106

MX

<

)

MaTreMaTH4eCKOe OKHIaHHE
.
a.® 6.30 g 24 r. 0.3

paBHO

3. Pacnpenenenue AMCKpeTHON ciayyallHON BEJIMYUHBI X 3a1aHo Tabnuuei
3HAYCHHT X 0 1 3
sepostioctn 0.4 02 04

Hucnepcus DY) paBHa

38 510 g 1.84 2.4

a T.

tecT 4. PacnpeneneHne TMCKPETHOM Cay4aliHON BEJIUUYHUHBI X 3aj1aHo Tabnuuei
3HAYeHHT X 3 4 5
BEpOSTHOCTU P 03 0.1 06



D(X +4)

Hucnepcus paBHa
a 19:3 6. 50 p. 0.81 r. 15.0

Kaaccuueckas BCPOATHOCTD
IIpaBUIBHBIN OTBET BBIACIEH U HOAYEPKHYT.

-

1. BepoATHOCTh, 4TO KyOUK ymaaeT Ha TpaHb " R ", IpY YCIOBUH, YTO BHINAJET HEUETHA
rpaHb, paBHa

1 1 5 1
a. 3 6. 2 B. 0 r. 6
2. B ypHe HaxonuTcs 11 KPACHBIX U 4 YepHBIX apoB. BepoATHOCTE Ha ynady n1ocTaTh
JBa KpacHBIX IlIapa paBHa

121 104 11 11

a 225 g 225 5 15 21

Dl'\D

3. BeposATHOCTB MOMagaHus B b IPU OJHOM BBICTpEJiEe paBHa !
YTO U3 JIBYX BBICTPEJIOB Ionajuu oda pasa, paBHa
9 2 81 91

a. 10 5 5 5 100 100

"BeposiTHOCTH TOTO,

4. YpHa conepXuT 7 Genpix 1 12 YEepHBIX AapOB. BepoATHOCTh Haynauy 10CTaTh
nepBbIM O€lbli 11ap, a BTOPbIM YE€PHBIM, paBHA

84 7 12 14
a. 361 6. 19 B. 19 r. 37

5. KonnuectBO crioco60B, KOTOPHIMU MOKHO BBIOpATh 4 JK3aMEHAIlMOHHBIX OUJIeTa U3 9,
paBHO
a. 147 6. 135 B, 126 r.122



Ycrubiii onpoc no aucuuiuindie EH. 01 «JjeMeHTHI BhICHIe MaTeMATHKN»
1. Matpuupl. Bunsl Matpuil. JInHeitHbIe onepaliuy HaJl MaTpyuliaMu. Y MHOKEHUE MATPHII.
2. Onpenenutens Matpuilbl. CBOKMCTBA ONPEACIIUTEIICH.

3. OOparnas marpuna. Beraucienne oOpaTHBIX MAaTPUI] BTOPOTO M TPETHETO MOPSIKOB.
4. AnropuT™ peuieHus CUCTEMBbI JIMHEHHBIX YPaBHEHUI B MATPUUHON (hopMme.

5. AITOPUTM pPEIICHUsI CHCTEMbI JTMHEHHBIX ypaBHeHUH 110 hopmynam Kpamepa.

6. Penienue cucteMbl JIMHEHHBIX ypaBHEHUM MeToA0M ["aycca.

7. Anrebpandeckas popma KoMIuieKcHOro uncia. Ciioxxenne. Beranranue, yMHOKEHUE U
JIEJIEHNE KOMIUIEKCHBIX YHUCEIL.

8. [Ipenen hynkuuu B TOUKe, npeaest GyHKIuU Ha 6eckoHeYHOCTh. CBOMCTBA MPE/IEIOB.
9. ITonsiTue mpou3BogHOM. DOpMYIIBI U TTpaBuiIa JU¢GHEePEHITUPOBAHUS.

10. l'eomerprueckuii 1 GU3NYECKHIA CMBICI TPOU3BOTHOM.

11. ®opmynbl 1 ipaBuia qudGepeHIIMPOBAHUS IS CIOKHON (PYHKIINH.

12. AnropuTm HcciaenoBaHus HocTpoeHus rpaduka QyHKIUH.

13. HaxoxxaeHue HanOoIbIIero ¥ HAMMEHBIIEero 3HaueHus: (DYHKIIUU Ha OTPEe3Ke.

14. Heonipenenennslii uuterpai. CpoiicTaa.

15. HenocpeactenHoe nunterpupoBanue. ®opmyiibl.

16. luTerpupoBaHue 1oACTaHOBKOIA.

17. Onpenenennbiii unTerpan. CBocTaa.

18. 'eomeTpuuecKHii CMBICIT OTIPEAEIEHHOTO UHTErpaa.

19. OObIkHOBEHHBIE AUPPepeHInaTbHbIE YPaBHEHUS.

20. [NonsiTue BekTopa. JlecTBUs HAJl BEKTOPaMHU.

21. YpaBHEHUE JIMHNNU Ha IJIOCKOCTH.

22. OKpy*’HOCTb. Duurc. XapaKTepUCTHKHU.

23. I'unepOoia. XapaKTepUCTHKH.

24. [1apabomna. XapaKTepUCTHKHU.
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