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Tunossble 3a1aHuA 1JISI KOHTPOJIbLHOI padoThI:

1 cemectp
2x—4y+9z-28=0
Pewnts cucreMy ypaBHeHuidl metonoMm Kpamepa < 7x+3y—-6z+1=0
7X+9y-9z-5=0
a) Halitm oOmee pemenne ©W OJHO YaCTHOE pEIICGHHE CHUCTEMBl  YpaBHEHUH
2X1+7X2 +3X3 + X4 =6
3% +5X0 +2X3 +2X4 =4
9X1+4X2 +X3+7X4 =2
X] —2Xo —Xg+Xq4 =—2
0) Haiitn QyHIaMeHTaIbHYIO CHCTEMY pellleHuid M olliee pelieHue A COOTBETCTBYIOIIEH

OJIHOPOJIHOM CHCTEMBI YPaBHEHUU.
Omnpezpennuts paHr MaTPULBL: @) METOIOM OKalMIJIEHUSI MUHOPOB; 0) C TOMOIIBIO 3IEMEHTAPHBIX

3 -2 5 4
npeobpazoBaHuii —4 43
-6 3 2
12 -8 8 6
1 2 -3 1 -3 0
Pemnte Matpuunoe ypaBuenue |3 2 -4 |-X={10 2 7
2 -1 0 10

Pemnts ypaBHeHue X2-5X+25=0.
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Boraucnuts a) (

5-i)4+i)+3i’ (\/g_i)wo

Haiitu Bce 3HaueHust ¥8i .

_ V4 .
Bekrop @ cocrasmser ¢ ocsmu OX, OY yribt Z , — COOTBETCTBEHHO, a ¢ ocbto OZ ocTpblif yroJI.

z
3
a

N3BecTHO, uTO |5| = 6. HaiiT mpoeKIuK BEKTOpa @ Ha KOOPAUHATHEIE OCH.

BrluncauTs (J, (_:),rﬂe d=3a+4b,c=b-33,ecmn |§| =2, ‘5‘ =3, (5’\5):%.

W3zBecTHBI KOOpAMHATHI TPEX BepiuH napamienorpamma ABCD: A (4, 2, 3), B (-2, 0, 4), C (-4, 2,
1). Beruncnuts miomans napamienorpamyma ABCD.
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Haiitu koopaunatsl BekTopa b = {X; 0; Z}, HEPIEHIMKYIIIPHOTO BEKTOPY a = {3; 2, 1}, eciu
M3BECTHO, YTO (5, C)= —4,rne C=1+ ]+|Z

JlaHbl BEKTOPBI fl = {l; L —1}, fz = {2; 3; —1}, f, = {— 3 2; 3}, X = {O; 6; 1}. Jlokasatk, 4TO
sektopsr f,, f,, f, oBpasyior Gasuc B mpocrparctse. HaiiTi KOOpIMHATH BEKTOPa X B 3TOM

Oaszuce. OmnpenennTsb, SIBISAETCS JIA BhIIIIEyKa3aHHAs TPOHKa BEKTOPOB MPABOU HITH JICBOM.
Haiit 066éM TeTpasapa ABCD, ecim A (4,2,3),B(3,0,1),C(-1,2,4),D (4, 1, -1).
Berauciauts mwiomans TpeyroyibHuKa, mocTpoeHHoro Ha Bekropaxd =a+b, € =3a—b, ecim

_ — . T
|a|=2,\b\=1,(aAb):€.

Janbl koopauHaThl Bepiuus Tpeyroibpuuka: A(3,1), B(-1,6), C(1,7). Haiitu: 1) ypaBHeHHE TPSMOi
AC, 2) yron mexay cropoHamu AB u AC, 3) ypaBHEHHE BBICOTHI, OITyIIeHHOH U3 BepmuHbl C Ha
ctopony AB, 4) mnmuHy BBICOTHI, omymieHHON n3 BepmmHbI C Ha cTopoHy AB, 5) ypaBHeHue
Me/MaHbl, MPOBEICHHOM U3 BepIIUHEI B, 6) ypaBHeHHe NpsaMoii, mpoxoasmieii uepes BepmnHy C u
napajuieabHoi npsamoit AB.

OnpefenuTh JMHMIO, 3aJaBAEMYI0 CIEAYIOIMM ypaBHeHHEM: 4x%*+3y?-8x+12y-32=0. Haiitu
koopauHatel neHTpa C, (OKycOB, MOITYOCH, SKCIEHTPUCUTET, YpaBHEHUS aupekTpuc. Cuenatsh
YepTeK.

Jlanbl KOOpAMHATHI BepiuH mupamuas: A (4, 2, 3), B (3,0, 1), C (-1, 2, 4), D (1, 1, -1). Haiitu:
1) ypasuenue rpanu ABC, 2) ypaBuenue npsmoii AD, 3) yron mexmy pedpom AD u rpansro ABC,
4) ypaBHEHHE BBICOTHI, OMYIIEHHOW 13 BepinHbl D Ha rpans ABC, 5) aniHy BBICOTHL, OMYIIEHHOR
n3 BepumHbl D Ha rpans ABC.

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

K KAaHOHHUYECKOMY BU]LY.
4x+5y-z+4=0 Y B

IIpuBectu ypaBHEeHHE NPAMOI {

Haiitu mpoexmmro Touku M(3,1,-1) Ha mmockocts 3X+y+2-20=0.

CocTaBUTh ypaBHEHHE TUIOCKOCTH OL, KOTOpas mpoxoaut yepe3 Touku Mi(1; -1; -2) u M»(3; 1; 1)
NEePICHIUKYISIPHO TUIOCKOCTH X —2Y+32-5=0.

2 cemecTp
Brruncauts YKa3aHHbIC IPCACIIbI.
X —2x% - . AIX=1-7-X _
1) lim2 22X 5XJFG; 2) lim - : 3) lim
x>3  3X° —4x-15 x—4  sin(x—4) x>0

(x*-3x)Bx-1) .|
(3x* —2x*)(2x +5) ’

X—>00 X—>00

3x—-4
4) Iim(\/sz —4x—3—/2x2 —8xj . 5) lim(4—x)tgZx;6) lim 2X
x—4 8 2x+1
Onpenennuts TOYKH pa3pbiBa QyHKIMA. [locTponTh rpaduk.
%XZ npu|X| <3,

1) f(x)=+25 npu|x| =3 2)y=
2 npu|x| > 3.

5x3

2

CpaBHUTBH OECKOHEUHO MaJible COS7X —1 u X mpu x—0

_aX
Haiitu muddepenuman dy gynxumii: 1)y = (sin? 3x)tgez 2)y=In’tg 1’ eX
+e
2 x = 4Intgt
Haiitu: 1) vy dyHKimE sin(xy) = y-+arccosx’ —y°) ; 2) d_g/ ¢$byHKUNN { . J .
dx dx y =sint
s GysKmun y = 1= aiitn ddy.

1+ax



2t +t2 2t —t2

7. Hamucath ypaBHEHHE KacaTeIbHON U HOPMAJIH K KPUBOH X = 3 Y= 3 B TOuKe t=0.
1+t 1+t
2X
8. HaiiTi nHTEpBaIIBI BRITYKIIOCTH rpaduka QpyHKIUH, TOUKU eperuda Y = 5
X -1
9. C nomorpto auddepennuana HaiTH TPUOTKEHHOE 3HaUYeHHE 4/15,999 .
10. Haiin:
X
arcsin— 2 o,
1)_[ 2 gy Z)J dx J‘ (5x—3)dx . 9] 4;( 3X9dx;5)j dx
v2-x Ssinx—4c0sx+3 V3+4x+4x? (X5 +9)(4—x) xv1-x3
In3 e3x
11. Beraucnuth j — o Ox.
+e" -2
In2
12. BeuucnuTh AMUHY IyTH KpuBol Y =Insinx ot x =7n/3 no x = n/2.
o2
13. HccnemoBath Ha CXOAUMOCTh HHTETPAT I 5 dx.
44 x
0
3 cemecTp

1. BbIYHMCIUTH IPUOIHKEHHO 3§/ 0,92° + 0,018
dz Jx x=¥t*+1

2. Haiitu nonnyio npoussoanyo — ¢ynkiuu Z =INCOS— | rae
d y y — 35int
. d .
3. Haiitu mpousBoaHYyIO d_y (ynkuuu arcsin(xy) = y +tg(x? - y*)
X

4. HaiiTi Bce YaCTHBIE IPOM3BOIHBIE BTOPOT'O MOPSAKA U TOIHBIN A depeHIran BTOPOro mopsaKa

GyHKIMET Z = sin(x2 + y2)

. 1, 1,

5. HanwmcaTh ypaBHEHME KacaTeJIbHOI MIOCKOCTH U HOPMAJIU K OBEPXHOCTH 76yt 22=2 B

touke M(2,3,1).

6. Haiitu mpousBoanyto GhyHKIMH U = In(x2 + y2 + ZZ) B Touke M(1,2,1) no HanpaBieHuIo:
6.1. Krouke N(3,6,5).

6.2. I'paanenta pyHkmu B TOUKE M.
7. HUccnenoBath GyHKIHIO Z = X* — XY + Y° —2X+ Y Ha OKCTPEMyM.
2" +5"
8. 1. Jlokazarh CXOJUMOCTb pPsifia U HAUTH €ro CyMMY Z 0
n=1

n!

5"(n +3)!

10. 3. MccnenoBaTh Ha aOCONFOTHYIO M YCIIOBHYIO CXOJUMOCTh 3HAKOUEPETYFOIIUNACS P
(e8] n 1
> ) ——
n=1 (n+1)3
11. 4. Onpenenuts HHTEPBAT CXOIUMOCTH PSJIa M UCCIIEOBATh €T0 CXOANMOCTh Ha TPaHUIIAX

2 (x+8)"
I/IHTCpBaIIa Z%
= N

9. 2. Uccnenopath psiji Ha CXOUMOCTh Z

0,5
’ dx
12. 5. Beruuciuts ¢ TouHOCTHIO 710 £€=0,001 uHTErpan .f _
5

0 V1+Xx
13. 6. Pemth nuddepeHnnanbHble ypaBHEHHUS:

14. 2) (1+x )y +yV1+ X2 =xy pn y(0)=1



15. 6) Y+ y’ = (2x2 + xy)y’

' —X2
16. B) y'+2Xxy = xe

17. 1) ¥/ -8y +16y =e™ ., ¥(0)=0, y'(0)=1

4
18. 1. 3MeHUTH TIOPAIOK HHTETPHPOBAHUS J.dy f(x, y)dx .
0

19. 2. IlepeiiTy K NOJISAPHBIM KOOPIMHATAM M BBIYMCIIHTE J. J.(x2 + yz)jxdy , TIIE (D)Z OKPYKHOCTb
(D)
x? +y? =8x
20. 3. C moMoIIBEI0 TPOHHOTO MHTETPala BEIYUCIUTL 00bEM TEA, OTPAHMYEHHOTO MOBEPXHOCTAMU

2=x*+y%; 3z=x+y?

21. 4. Beraucautb j I I (x2 + y2 )dXdde, rie (V) orpaHuyueHa MOBEPXHOCTSIMH Z = x+y
V)

22. 5. BBIYUCIUTD KPUBOJMHEHHBIA HHTErPaIl _[ ydl, rae L - nyra kpusoit Xx=2(t-sint), y=2(1-cos t) ,
L

0<t<2r

23. 6. BBIUMCINTD KPUBOJIMHENHBIN MHTErpa .[(xz —2xy% +3)dx + (y? —2yx? +3)dy, rme K —
K

Jyra napabonsl y = ax’ , coequnsromas Touku 0(0,0) , A(2,8).

24. 7. llpumensis popmyny ['puHa, BEIYUCIATD KPUBOIUHEWHBIH HHTETPAI § —x2ydx +xy?dy , e C —
C
OKpy)HOCTb X2 +y? =4, mpoGeraemasi POTUB X0/1a YACOBOM CTPENKH.

4 cemecTtp
1. DnexTpuueckas Ienb COCTABJICHA IO CXeMe, MPUYEM BEPOSITHOCTH paboThl 3JieMeHTOB A1, B1, Bo,
B3 cootBercTBenno paeus 0,9; 0,5; 0,6; 0,7. HaitiTi BeposSATHOCTH paOOTHI IIETIH.

B rapaxe nmeetcs 2 MalImHbl TPY30M0IEMHOCTBIO 1,5 T, 5 MallluH rpy30M0AbEMHOCTHIO 2 T U

3 MamuHbI rpy30M0IbEMHOCTHIO 110 3 T. KakoBa BEpOATHOCTH TOTO, YTO /IBE CIIyYailHO OKa3aBIINECS

CBOOOHBIMH MAIIIMHBI CYMEIOT MOJIHOCThIO 3a0paTh rpy3 a) B 6 T 3a 0JIUH pelic; 0) B 5 T 32 ouH

petic.

3. B smuke comepxurcs 90 rognbix u 10 nedextnoix neraneit. Kontponep Haynady B3su1 3 getany.
Onpenenuts BEpOATHOCTH TOTO, YTO CPEIN 3TUX ACTalei HET Je(PEeKTHBIX.

4. Ha aByx aBTOMaTax M3rOTaBIMBAIOTCA OJMHAKOBBIE AETAIH, IPUYEM MMPOU3BOJUTETHHOCTh
NEepBOro aBTOMaTa B /1Ba pa3a 0oJiblle, YeM BTOpOoro. BeposTHOCTD M3roTOBIICHUS JeTaIH
BBICIIIErO KavuecTBa Ha nepBoM aBTomare — 0,95, Ha Bropom — 0,97. Jletanu ¢ 060ux aBTOMAaTOB
MOCTYIAIOT BMECTE Ha CKiaa. HalTu BeposTHOCTH TOTO, YTO HayJady B3sTas CO CKJIaJa IeTallb
OKa)KeTCs BHICIIIETO KAa4eCTBa.

5. Jlutbe B GonBaHKaX MOCTyHAeT U3 ABYX 3ar0TOBUTENBHBIX 1IeX0B: 70% u3 nepsoro u 30% u3
BTOporo. [Ipu 3ToM maTepuan nepBoro mnexa umeet 10% Opaka, a Broporo — 20%. Onpenenutsb
BEPOATHOCTb TOTO, UTO B35Tasi Hayraj 00JIBaHKA M3TOTOBJIEHA ITEPBHIM LIEXOM, €CIIH OHA

oKazainach 0e3 j1eeKToB.
6. Monety OpocaroT maTh pa3. HaiiTu BeposSTHOCTh TOTO, UTO «repO» BBIMAAET MEHEE IBYX pas.

(%)
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>/
)
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7. Uetslpe cTpeliKa CTPEIIOT 110 MUILIEHH. BeposTHOCTE nonaganus 1j1sl IEpBOro U3 HUX paBHA
0,45, nns Broporo — 0,5, mst Tpetbero — 0,6, nis yetBeproro — 0,7. Haitnure BeposITHOCTH TOTO,
YTO B pe3yJIbTaTe OJHOKPATHOTO BBICTpPENa BCEX CTPEIKOB MO MHUILECHH B HEW OyeT XOTs Obl
oJiHa IpoOOMHA.

8. BeposTHOCTD NOSBICHNS COOBITHS B KaXK/IOM M3 HE3aBUCHMBIX UCIIBITAHUI TOCTOSIHHA U paBHA
0,8. CxombKO HYKHO TIPOM3BECTH UCIIBITAHUH, YTOOBI C BEpOSITHOCTHIO 0,9 MOXKHO OBIIIO
OXKUJaTh, YTO COOBITHE MOSBUTCS HE MEHEE 75 pas.

9. HemnpepsiBHas ciiydaiiHas BeIWYHHA 3a/IaHa TUIOTHOCTRIO pactpenenenus: Halitu

a) koadurmert 4, 0) QyHKIMIO pacrpeeseHns, B) MaTeMaTHUECKOe OXKHIaHHe, AUCIIEPCHIO,
cpeHee KBaJpaTUIHOE OTKIOHEHHE, Mofy, Meauany, 1) P(2,25< X <2,5), n) nocrpouts
rpaduxu F(X) u f(x).

10. BeposTHOCTh HOsABACHMS COOBITHS A B OJHOM UCHbITaHUK paBHA 2/3. COCTaBUTH s
pacripeneneHus CIly4aifHOW BETMYHHBI, OMPECIISIOMIEH YMCIIO OSBICHUS COOBITUS A B TpeX
UCTIBITaHUSX, U QYHKLUIO ee pacnpeaenenus. Hailtu matemaTtnieckoe oKuiaHue, TUCIIEPCHIO,
cpeliHee KBaJApaTUYHOE OTKIOHEHHE. BeposTHOCTD XOTs OBl ABYX MOSIBICHUM COOBITHS A B TpeX
ucnbITaHusaX. [locTpouTs MHOTOYTOBHUK pactpeaeieHus u rpaguk GyHKINN pacTpeesIeHHsl.

11. CpenHee 4uCIIO 3asBOK, MOCTYIAIOIIUX HA IPEIIPUATHE OBITOBOTO 00CTyKUBaHMsI 3a 1 yac,
paBHO 3. HaliTu BEpOATHOCTE TOTO, YTO 3a 2 4yaca MOCTYIUT HE MEHEE IBYX 3asIBOK.

12. BeposTHOCTB TOpa’keHUsI MUTIIEHN CTPEITKOM IPY OJTHOM BhICcTpene paBHa 0,9. Haiitn BeposSTHOCTD
Toro, uto nipu 100 BeICTpenax cTpesoK Mopa3uT MulleHb He MeHee 80 u He Ooee 95 pas.

13. ABtomar mrammyeT netanu. CinydaliHas BeMMYnHa X — JUTHHA JIeTAIH UMEET HOpMaIbHOE
pacrpeneneHue ¢ MaTeMaTHYECKUM OXHIaHUEM, paBHbIM 50 MM U CpelTHUM KBaApaTUIHBIM
otkioHeHueM 20 MmMm. HaiiTu BeposATHOCTB TOTO, UTO JUIMHA HAayAady B3STOH JeTanu 0ojbiine 55
Y MEHBIIIE 68 MM.

14. B ocBeTuTENbHYIO CETh MapauieNbHO BKIFOUeHO 20 maMit. BeposTHOCTE TOTO, 9TO 32 Bpemst T
namma OynieT BKiroueHa, pagHa 0,8. OLEHUTh BEPOSATHOCTh TOT'O, YTO YHCJIO JIAMII, BKIFOYCHHBIX
B CETh 3a BpeMs T, OTIIMYaeTCsl OT CBOETO CPEAHEr0 M0 a0CONIOTHON BeTMUMHE He Oojiee, UeM Ha
3.

15. B naptuu cmemansl netaiu AByX copToB: 80% - mepBoro, u 20% - Broporo. CKoIbKO AeTanei
nepBoro copta ¢ BepossTHOCThIO 0,0967 MoxHO oxkuaath cpenu 100 Haygauy B3STHIX JleTale,
€CJIM BBIOOPKA BO3BpATHAS.

16. B tabamiie mpuBeICHBI JaHHbIE O CTOMMOCTH Tapu(OB KOMITAHUH COTOBOM CBs3H (B py0.).
CocTaBuTh HHTEPBAIBHBIN BapHAIMOHHBIHN PsijI, HAUTH ero QyHKIHIO pacipe/ieTieHusI.
Beruucnuthb cpeanee BHIOOPOYHOE, BEIOOPOUYHYIO TUCIIEPCHIO, CpEeIHEE KBaJpaTHIECKOE
OTKJIOHEHHE, HCTIPABIICHHYIO TUCIIEPCHIO, HCTIPABJICHHOE CPETHEe KBA/[PATHYECKOE OTKIOHEHHE.

120 480 175 490 410 425 430 385 335 315 545 475

480 225 445 255 425 375 320 320 160 245 255 265

445 425 265 410 305 325 335 455 220 265 275 435

275 415 310 340 330 215 215 275 355 415 285 265

315 345 345 245 225 285 365 325 335 295 275 330

315 340 230 215 295 375 225 255 370 385 355 360

285 345 305 310 235 265 390 395 360 370 340 340

320 315 255 275 395 390 370 380 325 330 340 335

345 325 325 325

17. Jlana Beioopka: 0,41; 0,53; 0,39; 0,56; 0,50; 0,49; 0,29; 0,47; 0,54; 0,31; 0,36; 0,27; 0,53; 0,48.
Jlst naHHOM BBIOOPKM HAMTH JOBEPUTEIHHBIN HHTEPBAI a) JJIT MATEMATUIECKOTO OKUIAHHS C
JIOBEPUTENIEHOM BeposaTHOCTHIO 0,95; 0) /s AMCIIepCcry C TOBEPUTENBHOM BeposTHOCTEIO 0,90.

18. [ana jivHa 3epeH MIISHUIIBI (B MM)

(X, 41- | 4,2- [ 43- |44 |45- |46- |4,7- |48 |495

Xis1) | 4,2 4,3 4.4 45 4,6 4,7 48 49

m; 5 5 10 20 26 19 10 3 2

CdopmymmupoBaTh ¥ IPOBEPUTH TUIIOTE3Y HA ypoBHE 3HauMMOCTH 0,01 0 HOpMaITFHOM 3aKOHE

pacrpeneneHus ¢ IoMOIbIo: a) Kputepus [lupcona, 6) kpurepust Konmmoroposa




Tunosbie BONPOCHI K IK3aMeHYy:

a0

9.

10.
11.

12.
13.
14.

15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

32.

33.

34.
35.
36.
37.
38.

1 cemectp
Martpuirsl 1 UX IpUII0KEHUS, orepanuy Hag HuMH. CBOMCTBA ollepartiuii Hax MaTpHUIlaMHu.
Onpexaenurenu 2-ro u 3-ro nopsinka. CBoCTBa onpeaenuTencii.
®opmynst Kpamepa mns pemenns HeogqHopoaHoi CIIAY mpon3BoIbHOTO MOpSIIKa
IlepecTaHOBKH, TOACTAHOBKH, HX Y€THOCTh, HEYETHOCTb.
[TonsiTie ompenenuTenss MPOW3BOJIBHOTO TOpsaka. MuHOp M anrebpandeckoe IOMOJTHEHHE.
Teopema Jlammaca, ee cienctBue. CrocOOBI BBIYHCICHHS OIPEACITUTEICH IMPOU3BOILHOTO
MopsKa.
OOparHast MaTpula. ANTOPUTM HaxOXIEHHS OOpaTHOM Marpuubl. PemieHne HEOTHOPOAHOM
CJIAY MaTpUYHBIM CIIOCOOOM.
N-MepHOe NHHEHHOEe BEKTOpHOE MpocTpaHCTBO. JIMHelHass koMOMHAIMA BeKTOpOB. JInHeiHas
3aBHCHMOCTb BEKTOPOB.
Panr cuctembl BekTopoB. TeopeMbl 0 paHre CHCTEMBI BEKTOPOB. basnc, pa3MepHOCTb CHCTEMBI
BEKTOPOB.
Panr matpuusl. Teopema o panre MaTpuisl. MeTO bl HAXOKACHUS PAHTa MATPULIBL.
Teopema Kponekepa — Kanemnu. Pemienne neognopoausix CJIAY. Meton I'aycca.
Opnnopoansie CJIAY. CpoiictBa pemenuii omnopoanoit CJIAY. IloampocTpaHcTBO perieHui
onnoponHoit CJIAY. ba3uc u pa3MepHOCTh NOANPOCTPAHCTBA peweHuil onHopogHou CJIAY.
[TocTpoeHue mosst KOMIUIEKCHBIX dricen. Onepannuy Hal KOMIUIEKCHBIMH YHCIIaMH.
Tpuronomerpuueckas opmMa KOMIUIEKCHBIX YHCEI.
YMHOXEHUE, AEICHNUE, BO3BEACHUE B CTENEHb KOMIUIEKCHBIX 4Hcell. V3BneueHue KopHeil N-oi
CTCIICHU U3 KOMIIJICKCHBIX YHCEJI
Jluneiinbie onepaTopsl. Martpuia onepatopa. CoOCTBEHHBIC 3HAYCHHSI U COOCTBCHHBIC BEKTOPHI
JIMHEHHOT 0 onepaTopa. XapaKTepUCTUYECKUA MHOTOWIEH ONepaTopa.
Kpanparuunas ¢opma, ee MaTpulia U panr. MaTpuiia KBaJipaTuaHOH (OPMBI TTOCIIE BBITIOTHCHUS
JUHEWHOTO MpeoOpa30BaHusI.
Kanonwnueckuii Bun kBagpaTudHoi hopMel. [IpuBeaeHne kBaapaTHIHON (HOPMBI K TTIABHBIM OCSIM.
BexTopsl, onepaluu HaJl HUMU, CBOMCTBA Olepanuil.
Jluneiinast 3aBUCUMOCTb BEKTOPOB.
basuc, cucrema xoopaunat. [lexkaprosa u nonspHas CK.
[Ipoeknus BekTOpa Ha OCh, KOOPAMHATHI U MOy BEKTOPA.
JluneiiHbIe onepaluy HaJl BEKTOPaMH, 3aJJaHHBIMU KOOPIUHATAMHU.
CkanspHO€ IpON3BEICHNE BEKTOPOB.
CBolicTBa 1 TEOMETPHYECKOE TTPUMEHEHNE CKAJIIPHOTO MPOU3BEICHUS BEKTOPOB.
BexTopHoe npousBeneHne BEKTOPOB.
CBolicTBa ¥ TEOMETPUYECKOE TPUMEHEHNE BEKTOPHOTO TIPOU3BEICHUS BEKTOPOB.
CMelaHHOoe IPOU3BEICHUE BEKTOPOB.
CBoiicTBa 1 reoOMeTpHUYeCcKOe IPUMEHEHHE CMEIIAHHOTO NPOU3BEIEHUSI BEKTOPOB.
[enenue oTpe3ka B JTaHHOM OTHOIICHUH.
Obmee ypaBHeHHE IPSIMOI Ha TUIOCKOCTH. MccnenoBanue o0miero ypaBHeHUS PSIMOIA.
Kanonudeckoe, mapamMeTpuueckoe ypaBHEHHs NpPSIMOM Ha IJIOCKOCTH. YPaBHEHUE NPAMOH ¢
yrinoBeIM K03 ¢unmentom. Ilepexon oT ogHOro THIA ypaBHEHHS K APYTrOMY.
HopmanbpHOe ypaBHEHHE TpsSMOW Ha TIockocTH. OTKIOHEHHE M PACCTOSHHUE OT TOYKH JI0
TJIOCKOCTH.
Yron Mexny NpsAMBIMH Ha IIOCKOCTH. YCIOBUS NapajUIeIbHOCTH W NEPHEHAUKYISPHOCTH
MPSMBIX.
Omnunc. KaHoHnYecKoe ypaBHEHHE JITUIICA.
lunep6ona. KanoHnueckoe ypaBHEeHHE TUIEPOOITBL. ACUMITOTHI TUIIEPOOITBL.
[Tapa6omna. Kanormdeckoe ypaBHEHHE TapaOOJIbL.
OKCIEHTPUCHTET U JUPEKTPUCHI 7Sl KPUBBIX 2-T'0 MOPAAKA.
Oobmiee ypaBHeHue miockocTH. MccnenoBanue o0Iero ypaBHEHHS TUIOCKOCTH.
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YpaBHEHHE IJIOCKOCTH, MMPOXOIAILIEH Yepe3 TPU TOUKH.

HopmansHoe ypaBHeHHE TI0CKOCTA. OTKIOHEHHE U PACCTOSHUE OT TOYKH JI0 TIOCKOCTH.

VYron Mexay IIIOCKOCTAMHU. Y CIOBHSI MAPAIEIBHOCTH U NEPICHAUKYIIIPHOCTH IIIOCKOCTEH.
OO0mee, KaHOHMYECKOE, MAapaMETPHUECKOEe ypaBHEHUS MpsAMOW B mpocTpaHcTBe. Ilepexom ot
OJIHOTO TUIIA YPABHEHHUS K IPYTOMY.

VYron Mexay NpsIMBIMU B MPOCTPAHCTBE. YCIOBUS MapaUICIBHOCTH W TEPICHIUKYISIPHOCTH
MPSIMBIX.

B3anmHuoe pacmnonoxeHue npsiMol U TNIOCKOCTH B ITPOCTPAHCTBE.

2 cemecTp
UucioBele nociienoBaTenbHocT. OnpeaeneHne, onepalui HaJ HUMH.
Bunsl umcnoBelx mocienoBaTenbHOCTEH. beckoHeuHO Manmble M OecKOHEYHO OoJblnue
MOCIIE0BATENBHOCTH.
ITpenen nocnenosarensHOocTH. OCHOBHBIE CBOMCTBA.
OyHknMn onHOW TepeMeHHON. CrocoObl 3amaHusi, KiaccupuKanus, rpauKu 3IeMeHTapHBIX
byHKIUIA.
[Mpenen ¢pynkunu. beckoneuHo manble U OeCKOHEUHO OoJbiue GyHKIUN. TeopeMbl o mpeenax
(GyHKITHH.
1 3aMeyaTenbHbIN Opeaes, €ro MPUIOKEHUS.
2 3aMeuaTeNbHBINA MIPeJiell, ero MPUIOKEHUS.
HempepriBrOCTh QyHKINHN. TOUKH pa3psiBa.
CBoiicTBa HETIPEPHIBHBIX (DYHKITHIA.
Crnoxnast 1 oOpatHast GyHKIHU. VX HENPEPHIBHOCTb.
CpaBHeHHE OECKOHEYHO MaJbIX (DYHKIIUH.
[lonsitTue npousBoAHOU. I'eoMeTpUUYECKUN CMBICA MPOU3BOMHON. YpaBHEHHUs KacaTEIbHOU U
HOpMaJH K rpaduKy GyHKINU.
[onstne nuddepentmpyemoct pynkumu. [Ipasuna quddepenuuponanus.
[IponsBoanast oopaTHo# PpyHkuuu. [IponsBoaHas COXKHON HYHKITHH.
[lonsiTie u reomerpudeckuii cmbica auddpepenumana. Ilpasuna HaxoxaeHus audepeHIrnanos.
[MpousBognbie u nuddepeHnuansl BoicUX MHopsiakoB. Dopmyma JlelOnuna mias  N-oi
MIPOU3BOHON MPOU3BEACHUS IBYX (DYHKITHIA.
OyHKIMA, 331aHHast TapaMeTpuyeck, ee AuddepeHupoBaHue.
Oyukms, 3a1aHHas HesBHO, ee auddepenpopanue. [Ipon3BoaHas moka3zaTeIbHO — CTEIEHHON
byHKIUH.
Teopema depma. Teopema Pomnst o xopHsix npousBoaHou. Teopema Jlarpanxka 0 KOHEUHBIX
npupaimeHusnx. Teopema Ko 06 oTHOIIEHNN npupamiennii 1ByX QpyHKIHi.
[TpaBuno Jlonurans pacKpbITUs HEOIPEIEIECHHOCTEN.
Bospacranue, yosiBanue ¢pyHkimid. Touku skctpemyma. HeoOGxonmmoe U 10CTaTOUHOE YCIOBUS
CYLIECTBOBAHUS JIOKAJBHOTO SKCTPEMyMa.
Hanpagsnienue BeITyKIIOCTH U TOUKH Niepernoa rpaduka pynkuun. Heobxoanmoe u gocraroyHoe
YCIIOBHSI CYIIECTBOBAHMS TOUKH Meperuoa.
Acumnrotsl rpaduka Gpyakunu. Mccnenoanue rpaduka QyHKIHM.
[punoxenns tuddepeHUATEHOTO UCUUCICHHUS IS pellieHnst TPo(ecCHOHANBHBIX 3214
IlepBooOpa3Has U HeonpeAeNeHHBI HHTETPal.
CBoiicTBa HEONpeIeIEHHOT0 HHTerpana. Tabuia HHTerpaos.
3aMeHa NEepeMEHHON B HEOIIPEIETIEHHOM MHTETpaIe.
MHTerpupoBaHue 1o 4acTsIM.
WnTerpupoBanre pallMOHATBHBIX (QYHKIHH.
WnTerpupoBanre UppaoHaIbHBIX (QYHKIHH.
WnTerpupoBanre TPUTOHOMETPUYECKUX U TPAHCIECHCHTHBIX (DYHKIIHH.
Omnpenenenue 1 CBONCTBA OIIPEEICHHOIO HHTErpaa.
dopmyna Hetotona — Jleitbuuna, ¢popmyna 3aMeHbl HIEPEMEHHON U MHTETPUPOBAHHUE IO YACTAM B
OINpeeICHHOM HHTErpaje.
I'eomeTpryeckue MpUIOKEHHS ONIPEIEIEHHOTO HHTETpasa.
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HecoOcTBenHbIi MHTErpaji ¢ 0ECKOHEYHBIMH MPeeIaMi WHTET PUPOBAHISL.
HecoOcTBeHHBII HHTErPal OT HEOTPAHUYCHHON (PYHKIINU.
[TpusnosxeHust HHTErPaTbHOTO HCYUCIICHUS [T PEIICHUS TPOPECCHOHABHBIX 33134

3 cemecTp
Onpe/ieieHre U reoMeTpUYeCcKas HHTEpIpeTanus (yHKIIMH HECKOJILKUX TIEPEMCHHBIX.
IIpenen u HENMpPepHIBHOCTD (YYHKITHH JBYX TEPEMEHHBIX.
YacTtHble MPOn3BOAHBIE (YHKIIMHA HECKOIBKHUX TTEPEMEHHBIX.
Huddeperumpyemoctsb GyHKIIH JIBYX MIEPEMEHHBIX. Heobxoanmblie YCIIOBUS
nmuddhepeHInpyeMocTH hyHKIIHI JIBYX MTepEMEHHBIX. Hocrarounoe yCIoBUE
muddhepeHnrpyeMocTy GYyHKIUA ABYX TEPEMEHHBIX.
YacTHble MPOU3BOJHBIE CIOXKHON (yHKIMH. [loHAs MpOW3BOAHAS W MOJHBIA JU(hepeHIra
CJIOXHBIX (DYHKITHIA.
IIponsBoaHas pyHKINH, 32TaHHON HESBHO.
YacTHbie TPOU3BOAHBIC U AU PEPEHITUAIBI BRICIIIUX ITOPSIKOB.
[IpousBoaHas 1Mo HampaBlieHUIO. [ pagueHT.
KacarenpHast TUIOCKOCTH M HOPMAaJTh K TOBEPXHOCTH.

. OKkcTpeMyMbl QYHKLIMHU ABYX mepeMeHHbIX. HeoOxomumoe ycnoBue 3kctpemyma. JloctarouHoe

YCIIOBHE 3KCTpEMyMa.

[lonsitre wucnoBoro psima, ero cxommmocTH. CBoiicTBa cxomsammxcs psmoB. HeoOxomumbrit
MPU3HAK CXOAUMOCTH psifa. ['apMOHUYECKUH psl.

IIpusHak cpaBHEHMsI CXOAWMOCTH YHWCIIOBOTO psiia ¢ HEOTpULATeNbHBIMM uieHaMmu. [Ipu3Hak
Hanambepa cx0IUMMOCTH YHUCIOBOTO psAia C HEOTPULATEIbHBIMH YJIEHAMHU.

WHTerpanbHplil NprU3HAK CXOAUMOCTH YUCIOBOIO Psiia C HEOTPHULATEIBHBIMU WieHamMu. BTopoil
MIpU3HAK CcpaBHEHUs, pu3Hak Komu.

3uakouepenyrommecs: psiabl. Ilpusnak JlelOHua. AOCOMIOTHAS W YCJIOBHAs CXOJUMOCTh
3HAKONIEPEMEHHBIX PAJOB.

Crenennsie psnbl. Teopema Abens. Teopema o paguyce CXOAUMOCTH CTEEHHOTO psana. Teopema
0 BBIYHCJICHUH PaUuyca CXOJUMOCTH CTETIEHHOTO psia. IHTepBasl CXOAUMOCTH CTETIEHHOTO psijia.
CBoiicTBa CTemeHHBIX psmoB. Psampr Maxmopena u Teiinmopa. OcrtaTouHblii wieH B (dopMme
Jlarpamxa. Pa3noxeHne HEKOTOPBIX 3JI€MEHTAPHbBIX (PYHKLHH B CTEIICHHBIE PAIBI.
Tpuronomerpuueckue psiasl Dypwe. Psaapl @ypbe a7 4eTHBIX M HeUeTHBIX QyHKIUHA. Psig @ypobe
Ut QYHKIWMH ¢ Tiepruoaom 21.

[TpubnwxeHHble BBIUMCICHHUS C TOMOIIBIO DAgoB. lIpuiokeHus psSgoB A peLIeHHS
npodecCHOHANBHBIX 3a7ad.

Huddepennmansaple ypaBHeHus meporo rmopsiika. OOmee pemenue. 3agaya  Komu.
Juddepennmansaple ypaBHEHUS C Pa3ASIAIOLIMMUCS IEPEMEHHBIMH U IPUBOASALIMECS K HUM.
OpnnopoaHble nuddepeHnnanbHble YpaBHEHUS U IPUBOAALINECS K HUM.

Jluneitnbie onHopoanble Auddepenransapie ypaBHeHUs. CBOMCTBA HX PEIICHHH.

JluneiiHble HEOMHOPOAHBIE AU(QepeHIInaIbHbIC YpaBHEHUS. MeToJI BapHallMyi MPOU3BOILHON
MIOCTOSIHHOH.

Juddepennmansapie ypaBHeHUs B MOMHBIX quddepenimanax. MHTerpupyonmi MHOKUTEb.
Juddepennmansapie ypaBHEHHUS BHICIINX MOPSIKOB. YaCTHBIE ClTyyan MOHWKEHHSI TOPSIIKA.
Jluneiinble ogHOponHBIE AU depeHINaIbHbIe YPAaBHEHUS! BBICIIMX IOPAIKOB C IOCTOSIHHBIMHU
KO3 UITUCHTaMHU.

Jluneiinpie HeoqHOPOAHBIE (G EpEeHITNATbHBIE YPaBHEHHUS BBICIINX MOPSIKOB. MeTo ] Bapranun
MIPOU3BOJIBHBIX TOCTOSTHHBIX.

JluneiiHble HEOAHOPOIHBIE TU(QepeHInaTbHbIE YPABHEHHUS BBICIIUX MOPSIKOB C MMOCTOSTHHBIMHU
ko3 dunmentamu. Merto]1 HeonpeieleHHBIX K0I()PHUITHEHTOB.

Cucremsl nuddepeHInanbHbIX YpaBHEHHH.

Omnpenesnenne, reOMETPUYECKUI CMBICT, CBOMCTBa ABOMHOr0 MHTerpaia. O6o01eHHOe yCIoBUe
WHTETPUPYEMOCTH (DYHKITHH.

Csenenue ABOWHOTO WHTErpaja K IMOBTOPHOMY B CIydae MPSIMOYTOJBHOM M KPUBOJWHEHHOMN
oOmactu. CBesileHHE JBOWHOIO HHTETpalia K IOBTOPHOMY B ciTydae 001acTH, 3aJaHHOM B OJISIPHBIX
KOOpJMHATAX.

3aMeHa IepeMeHHBIX B JIBOWHOM HHTerpane. Jkoouan ¢pynkiun. [IpeobpazoBanuie K MOJISIPHBIM
KOOpAMHATaM.
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I'eomerpuueckue U GU3NIECKUE MPIIIOKCHUS IBOMHBIX HHTETPAJIOB.

Onpenenenue, CBoOWCTBa TpoiHOro wuHTerpana. (OO000IIEHHOE YCIOBHE HHTEIPUPYEMOCTH
byHKIUH.

Brluucnenue TpoiHOro HHTErpaa.

3ameHa TepeMeHHBIX B TpoiHOM wuHTerpane. Skobuan ¢yakmun. [IpeoOpazoBanme K«
MWIAHAPAYIECKUM KoopauHaTaM. [IpeoOpasoBanne Kk cheprdecKiM KOOpIuHATaM.
I'eomeTpuyeckre U GU3NICCKUE MPUIIOKEHUS TPOUHBIX HHTETPAJIOB.

Kycouno — rmagkme kpuBble. OmpezneneHne W CBONCTBA KPHBOJIMHEWHOTO MHTErpaia 1 popa.
I'eomeTpryecknii ¥ GU3UIESCKUI CMBICT KPHBOJWHEHHOTO HHTETrpaia 1 poxa.

CeelleHue KPUBOJIMHEWHOTO HHTErpaia | poja K onpeeicHHOMY. Beruuciienne KpuBOJIMHEHHBIX
UHTETpasioB 1 poja A pa3IuYHBIX THUIOB 3aaHus (YHKIUI.

Ormpenenenne, CBOMCTBA, PU3MICCKAN CMBICIT KPUBOJIMHEHHOT0 HHTETpajia 2 poJa.

BorurcneHue KpUBOJMHEHHBIX MHTETPATIOB 2 POja JUIS Pa3IUYHBIX THIOB 3aJaHUS (hyHKIIHIA.
KpuBosmuHEHHBIN HHTErpa 10 3aMKHYTOMY KOHTYPY.

CBs13p MEX Iy KpUBOJMMHEHHBIME nHTeTpasiamu 1 u 2 poxa. @opmymna ['puna.

Omnpenenenrne oMHOCBSA3HOW oOmacTu. Teopema 00 yciaoBHM paBEHCTBA HYIIIO KPHUBOJIWHEHHOTO
MHTErpasa 1Mo 3aMKHYTOMY KOHTYpYy. Teopema 00 ycIOBHSX HE3aBHCUMOCTH KPHBOJIMHEHHOTO
WHTETpalia OT KOHTypa UHTETPUPOBAHUSI.

I'eomeTpryeckre n GU3NIECKHE MPHIIOKEHIS KPUBOJIMHEHHBIX HHTETPAIIOB.

4 cemecTp
Cryuaiinble coOBITHS, UX KIaccupukanus. Anredpa coOBITHIA.
Knaccuieckoe, reoMeTpUIECKOE M CTATUCTHYECKOE OTPE/ICIIeHUE BEPOSTHOCTH COOBITHH.
DneMeHThl KOMOMHATOpHUKH. UNCIIO pa3MeleHnid, IEpECTAHOBOK, COYETaHHH.
Teopema ci10XeHHs BEPOSITHOCTEH COBMECTHBIX U HECOBMECTHBIX COOBITHIA.
YcnoBHas BEpOSITHOCT. TeopemMa YMHOKEHHS BEPOATHOCTEH. 3aBUCUMOCTh M HE3aBUCUMOCTh
COOBITHH.
®opmyna nonHoi BepositHocTu. Dopmyna baiteca.
ITocnenoBaTenbHOCTh HE3ABUCUMBIX UcHbITaHUi. PopMmyita bepHyiu.
JlokaneHas u uHTETpaNTbHAs hopmynsl MyaBpa — Jlamnaca.
Bunel cnyyaiiHbIX BeTUYNH. 3aKOH paclpeieIeHus CIy4aiiHOM BETUYHHBL.

. bunomuaneHoe pacnpenenenue. Pacnpenenenne Ilyaccona. Ilpocreifmmii MOTOK COOBITHIA.

I'eoMeTpuyeckoe U rUIEPreOMETPUYECKOE PACIIPENEICHUE.

OyHKIUS pacHpeIeeHUs CIyYaiHON BEIUYHHBI.

Psan  pacnpeneneHuss JQUCKPETHOM CIlydalHOW BEJNWYMHBI W INIOTHOCTH  PacHpelesICHUs
HETPEPHIBHOM CITy4aifHOW BEINYHHBIL, MX TpaduvecKoe MpeacTaBIeHIe.

MaremaTHueckoe OXHJIaHHE CIydailHONW BeaM4YuHBL. CBONCTBA MaTEMaTH4ECKOTO OKHIAHMSL.
Hucniepcus ciiydaiiHOM BEJIMYHUHBI U €€ CBOWCTBRA.

Moja u Meauana. MOMEHTBI, aCUMMETPUS U KCIIECC CIIyYallHON BEJTMYMHBI.

PaBHOMepHOE pacnipenesieHne. DKCIIOHEHIIMANbHOE pacnpezeneHie. OyHKINS HaIeKHOCTH.
Hopmansnoe pacnpenenenne. @ynxuus Jlamnaca.

3akoH 0osbinux ynces. HepaBernctBo Mapkora. Teopema UeOniiera. Teopema beprysun.
LenTpanbHas npeneiabHas Teopema.

[Ipunoxenus Teopust BEpOSTHOCTEH IS peleHus PO ecCHOHaNbHBIX 3a1a4

I'enepanbhas u BeIOOpouHas coBokynHocTH. Kitaccudukarus BEIOOpPOK.

BapuauroHHbIH psll, CTATUCTUYECKUNA Pl U CTATUCTUYECKAS! COBOKYITHOCTb.

Cratuctiueckoe pacnpenesneHue Beioopku. [lomuron. ['mcrorpamma yacTor.

Omnupuueckas pyHKIHS pacpe/ieieHus U ee CBOUCTBA.

I'enepanbHas cpenHss, BEHIOOPOYHAS CPEAHAA, TeHepaIbHAs TUCTIEPCHs], BBIOOPOYHAs JUCTIEPCHS,
CpPEHEKBAPATUUECKOE OTKIIOHEHUE. MoJia, MeinaHa.

OrneHka HEM3BECTHBIX TapaMeTpoB. CBOMCTBA CTATUCTUYECKHUX OLIEHOK.

ToueuHble 1 UHTEPBAIBHBIE OIIEHKH ITAPaMETPOB pacnpeaeneHns. OyHKINsS TpaBIomoa00wHs.
TouedHbIe OIIEHKN MaTeMaTHYECKOTO OKUIAHUS U JUCTIEPCHH. MeTOAbl HaX0KACHNUS TOUYETHBIX
OLICHOK.

OneHka napamMeTpoB reHepabHONH COBOKYIHOCTH TI0 CIIy4aiiHON BBIOOpKE.

WuTepBanpHOE OLleHUBaHNE TapaMeTpoB. JloBepUTeNbHbIE HHTEPBAIIBI I TApaMETPOB
HOPMAaJIBHOTO pacHpeeIeHUs..



29. Crarucrudeckas runore3a. CTaTUCTHUYECKHIA KPUTEPHIA.

30. Kputnueckass obOnacte. OO0nacTh MNPHUHATHS TUNOTE3bl. IIpaBo-, JI€BO- M JBYCTOPOHHSSA
KPHUTHYECKHE 001aCTH, CIIOCOOBI MX HaXOKAeHUs. KpuTHdyeckre TOUKH.

31. Omnbku epBoro u Broporo poja. Kpurepuii cormacus. MOITHOCTb KPUTEPHSI.

32. IlpoBepka rumotes o 3aKoHe pacrpenenenus. Kpurepuu ITupcona u Konmoroposa.

33. TIpunokeHuss MaTeMaTHIECKON CTATUCTHKY JUIsl PEIICHHS TPOPECCHOHANBHBIX 33124



