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MATEMATHUKA

Koa, HanpaBneHue 04.05.01 dynnameHTAJIbHAS U IPUKJIATHAST XUMHS
noaroToBKM

HanpaBneHHoOCTb AHaTUTHYECKas] XUMUS

(npodounb)

dopma 0byyeHus OYHasi

Kadenpa- IpuxnagHoii MaTeMaTUKH
pa3paboTumnk

Beinyckatowas XumMun

Kadpegpa

TumnoBble 3a1aHNsl 1JIsI KOHTPOJIbHOM padoThI:

1. Pewmwuts cuctemy ypaBHeHuit metogom Kpamepa 1

1 cemectp

(2x—4y+9z-28=0
217x+3y—6z—i—1:0
Vx+9y—9z—5:0

2. aR Haiitn  oOmee pemieHMe ¥ OJHO  4YacTHOE  PEIICHWE  CUCTEMBl  YpaBHEHHH
2

X1+ 7x> +3x3+x4=6
ENE NN NN
4 1 2 3 4
‘9X1+4X2+X3+7X4:2

X1 —2xp—x3+x4=-2

0) Haiitu ¢yHIaMeHTaIbHYIO CHCTEMY PELICHHH M o0llee peleHue sl COOTBETCTBYIOIICH
OJHOPOJIHOM CHUCTEMBI YpaBHEHUH.
3. OnpenenuTh paHT MaTPHUIIBL: a) METOJIOM OKaWMJICHHUS MUHOPOB; 0) C TIOMOIIBIO JIEMEHTAPHBIX
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5. Pewmmts ypaBHeHUE X -5x+25=0.

6. Brrauciuts a) (5
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H3BecTHO, 4TO

=6 . Hatitu MMPOCKI MU BEKTOPAa a@ Ha KOOPpAWHATHBIC OCH.
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10. M3BecTHBI KOOPAMHATHI TPEX BepimnH nmapamienorpamma ABCD: A (4, 2, 3), B (-2, 0, 4), C (4, 2,
1). Beruucnuts miomanes napamienorpamma ABCD.



11.

12.

13.
14.

15.

16.

Haittn koopauHaThl BekTOopa b= {x; 0; Z}, MEPIICHIUKYISAPHOTO BEKTOPY = {3; 2; 1}, eciu
H3BECTHO, YTO (—b;'c ): —4.rne—c=iFj+k.

JIaHBI BEKTOPBI fl_: {1; I; -1 }, J_‘z = <{2; 3; -1 },7f3 = {— 3;2; 3}_, x= <{0; 6; 1}. Jlokasatb, 4To
BEKTOPBI ]_‘1, f ,» [, 0bpasyior 6asuc B mpoctpancTBe. HaifTH KOOPIUHATE BEKTOPA X B HTOM

6asuce. OnpenennTs, ABISETCS JIM BbIIEYKa3aHHas TPOHKa BEKTOPOB MIPABOM MIIN JICBOI.
Haiitn 06béM Tetpasapa ABCD, eciiu A (4, 2,3),B(3,0,1),C(-1,2,4),D (1, 1, -1).
BprancnuTs nomank TpeyroiabHUKa, TOCTPOSHHOTO Ha BeKTopax d =a + b5 ¢ =3a — b , ecun

b_‘ =1, (71 ’\_b ):_TE .
6

Hanbl xoopauHatel BepmmH TpeyrompHuka: A(3,1), B(-1,6), C(1,7). Haitu: 1) ypaBHeHue
mpsimoit AC, 2) yronm mexnay cropoHamu AB m AC, 3) ypaBHeHHE BBICOTHI, OITyIIEHHOW W3
BepmHbEl C Ha cTtopoHy AB, 4) nmuHY BBICOTHI, omymeHHON 13 BepmuHbl C Ha cTopoHy AB, 5)
ypaBHEHHE MeJHMaHbl, IPOBEJEHHON U3 BepIIMHbI B, 6) ypaBHEeHHe MpsIMOH, MPOXoasIIel yepes3
BepinHy C 1 napamiensHoi nmpsimoit AB.

Onpenenurs JIMHUIO, 3a1aBAEMYyI0 CIEAYIOMIUM ypaBHeHHeM: 4x*+3y>-8x+12y-32=0. Haiitu
koopauHatel 1eHTpa C, GoKycOB, MOIYyOCH, SKCLEHTPUCUTET, ypaBHEHUs nupektpuc. Caenatsb
YepTexK.
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17. Jlanbl koopauHaTBl BepinuH nupamuist: A (4, 2, 3), B (3,0, 1), C (-1, 2, 4), D (1, 1, -1). Haiitu:

18.

19.
20.

1) ypaBuenue rpanu ABC, 2) ypaBHerue npsamoiit AD, 3) yron mexay pedpom AD u rpansio ABC,
4) ypaBHEHHE BBICOTHI, OMYIICHHOW W3 BepinHbl D Ha rpans ABC, 5) AnuHy BBICOTHI, OITyIIEHHON

n3 BepmuHbl D Ha rpans ABC.
[2x—3y+4z-2=0
[IpuBectn ypaBHEHME MPSIMOM K KAHOHUYECKOMY BUJY.
4x+5y-z+4=0
Haiitu npoekuuto Toukn M(3,1,-1) Ha mnockocts 3x+y+z-20=0.
CocTaBHTh ypaBHEHHE ILIOCKOCTH L, KOTOpas MpoxoauT depe3 Touku Mi(1; -1; -2) u Mx(3; 1; 1)

MIEPIIEHANKYISIPHO TIOCKOCTH X — 2y +3z—-5=0.

2 cemecTp
Brerancants YKa3aHHBbIC IIPCACIIbI.
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Onpenenuts TOUKK paszpbiBa QyHKOHHA. [TocTpouTs rpaduk.

1 x’ npu|y <3,

5x°
D I0=405 mpul=3, ) ¥=——y
|L2 npu|x|>3.

CpaBHUTH OECKOHEYHO Manble cos7x —1 U X mpu x—0
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Haiiti nuddepenmman dy dymxumii: 1) y = (sin > 3
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6. [nsa dysxuun 1—
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7. Hamucare ypaBHeHUE KacaTeIbHON U HOPMAJIU K KpUBOU 2t +¢ 2t
2 , V=2 B Touke t=0.

[ 3
+1 1+7

8. Haiitu uHTEpBaNbI BEITYKIOCTH Tpaduka GyHKINHU, TOUKH reperuda y= 2x
9. C b i 6 .
. noMouibio tuddepeHnnana HaiTH NPUOIKEHHOE 3HAYCHHUE
. /15,999 .
10. Haiitu:
X
arcsin
5x —3)dx
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11. Beluncautb J . dx .
w2e +e —2

12. BeuucnuTh ANUHY AyTH KpuBOH y =Insin  oTx =7/3 g0 X = /2.
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X
400

13. HccnenoBaTh Ha CXOAMMOCTb HHTETpall l o dx.
4+x

3 cemecTp

1. Bvraucnuth npudIMKEHHO
10,92° +0,01° (
X =
dz s L

= (bysimn Z = Incos X e y
y __Asint
|Ly_3

2. Haiitu nonHyI0 NPOU3BOIHYIO

3. Haiitu npousBogHy0 g
_y dbyHKIIMH arcsin(xy) = y + tg(x* — )

o dx
4. Haiity Bce YyaCTHBIC TIPOU3BOIHBIC BTOPOTO MOPS/IKA M TIONHBIN AUdhepeHIHan BTOporo mopsaka
byHKIMH Z = sin(x2 +y° )
o 1 1
5. Hamucarh ypaBHEeHHE KacaTelbHOM MIIOCKOCTH U HOPMAJIU K MOBEPXHOCTH _ x* + _)* +2z=2 B
4 9
Touke M(2,3,1).

6. HaiiTi mpon3BoaHy0 GYyHKINHK 1 = ln(x2 +y? + 2 ) B Touke M(1,2,1) mo HanpapJIeHHUIO:
6.1. K rouke N(3,6,5).

6.2. I'paguenTa pyHkImHU B TOUKE M.
7. HccnenoBath QyHKIHMIO z = x> — xy + y2 — 2X + y Ha BKCTPEMYM.
o0 2)1 + 5"
8. 1. Jloka3aTh CXOIUMOCTH PsiJia M HAUTH €TO0 CyMMY Z T
* n!
9. 2. MUccnenoBath psa HA CXOAUMOCTh -
= 5"(n+3)!

10. 3. I/ICCJ'IGI[OBaTB Ha abCOMOTHYIO M YCIOBHYIO CXOAMMOCTH 3HAKOUEPEIYIOITHIICS Pl

z(

=1
1 1 4 OHpe,Z[GJ'II/ITB I/IHTepBa.]l CXOANUMOCTHU pﬂ}:[a " UCCJIeA0BaTh €0 CXOJUMOCTh Ha FpaHI/I]_IaX
* (x + 8)"

HWHTEpPBAJIA Z 5
"= n
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0, dx



12. 5. Beraucnuts ¢ TouHocThio 10 €=0,001 unTerpan .[
0 VI

13. 6. Pemmuts mudppeperHnmaipapie ypaBHEHHS:

14. g) (l+x2 )y'+ 1+ x* =xy pit y(0) =1



15.6) xy+)* = (2x2 +xy)y'

16. 5) ¥ 2
B, +2xy=xe
7.0 o ,
D Y =gyrtey =, (0) = y(0)=1
e 0, PR vt

18. 1. I3MeHUTh OPSAIOK WHTETPUPOBAHUS '[dy J £ (x, y)dx .
IV
4

19. 2. IlepeliTi K NONSIpHBIM KOOPAUHATAM U BBIYHCIUTH .[ (x2 +y2 )dxdy , Tae (D): OKPY>KHOCTb
D)
X +y?r=8x
20. 3. C moMoIIbI0 TPOWHOTO MHTETpasia BEIYUCIUTE 00BEM Tella, OTPaHUYIEHHOTO MTOBEPXHOCTIMH

z=AX+y; 3z=x"+)"

2
21. 4. Beramcmars _UI(X + v’ , rie (V) orpannyena moBepxHoctsiMu ~ _ ¥ Pty oz=2.
)exdydz ? 2
)

22. 5. BEIYHCITUTL KPUBOJIMHEHHBIH HHTETPa 7[ vdl , rne L - nyra xpusoii x=2(t-sint), y=2(1-cos t) ,
0<t<2m
23. 6. BerauciuTh KpUBOJIMHEHHBIN HHTETpall j (x* =2x* +3)dx+(y? =2 yx* +3)dy , rne K-
K

myra mapabonsl y = ax’, coemunstomas Touku 0(0,0) , A(2,8).
24. 7. llpumensist popmyny I'puHa, BEIYUCIUTH KPUBOJIUHEHHBIN I/IHTel"paJ'Ij— x*ydx +xy *dy , e C —

OKPYXHOCTh x* +y? =4, mpoOeraeMasi IpOTUB X014 YACOBOU CTPEIIKH.

4 cemecTp
1. DnexTpuyeckas Iemb COCTABJICHA 10 CXEME, TPUIEM BEPOSITHOCTH PabOTHI 3JIEMEHTOB A, B, B,

B3 coorBerctBenHo paBubI 0,9; 0,5; 0,6; 0,7. Haiitu BeposTHOCTh paOOTHI IIETH.

e ™
O ®)

2. B

rapaxe IMeeTcs 2 MallluHbI TPY30I0ILEMHOCTBIO 1,5 T, 5 MallluH Ipy30N0IEMHOCTBIO 2 T H

3 MaIMHBI TPYy30H0AbEMHOCTEIO 10 3 T. KakoBa BepOATHOCTH TOTO, UTO JBE CIy4aifHO OKa3aBIIHECs

CBOOOJHBIMU MAIlIMHBI CYMEIOT MOJTHOCTBIO 3a0paTh Ipy3 a) B 6 T 32 OUH peiic; 0) B 5 T 32 o1uH

peiic.

3. B smmke comepxxurcs 90 ronubsix u 10 nedextHpIx netaneii. Kontponep Haynady B3si1 3 geranm.
OmnpenenuTs BEpOSTHOCTH TOTO, YTO CPEIH ITHX JeTaield HeT 1e(eKTHBIX.

4. Ha nByx aBTOMaTax MU3roTaBIUBAIOTCS OJMHAKOBBIE JETAH, IPUUEM IPOU3BOIUTENHLHOCTh
MIEPBOTO aBTOMATa B [IBa pasa 0oJIbIe, 4eM BTOPOTO. BEpOsSTHOCTh H3TOTOBICHUS ACTAIH
BBICITIETO KadecTBa Ha mepBoM aBromate — 0,95, Ha BTopoMm — 0,97. Jletanm ¢ 0600UX aBTOMAaTOB
MOCTYIAIOT BMECTE Ha CKJIaja. HaliTh BepOosATHOCTh TOTO, UTO HAyJ[a4y B3sTasi CO CKJIaJia IeTallb
OKa)KeTCs BBICILIETO KayecTBa.

5. Jluthe B 60BaHKAX MOCTYIACT U3 ABYX 3arOTOBUTEIBHBIX 11eX0B: 70% 3 mepBoro u 30% u3
Broporo. [Ipu sToM mMaTepuai nepsoro 1exa umeer 10% Opaka, a Broporo — 20%. Onpenenursb
BEPOATHOCTH TOTO, YTO B3siTas Hayraj O0OJIBaHKA M3rOTOBIIEHA ITEPBBIM IIEXOM, €CJIA OHA
oKazanack 0e3 eeKTOB.




6. Momnety OpocaroT ATk pa3. HaliTi BEpOATHOCTH TOTO, UTO «TepO» BEITIAJET MEHEE IBYX pas.



7. UeTsIpe cTpeKa CTPENSIOT M0 MUIICHN. BeposATHOCTH MmomnaaHus Uit IEPBOTO U3 HUX paBHA
0,45, myst BToporo — 0,5, st tperbero — 0,6, s getBeproro — 0,7. Haiiaure BeposSTHOCTB TOTO,
4TO B pe3yJbTaTe OJHOKPATHOTO BBICTPEIa BCEX CTPEIIKOB 11O MUIICHH B HEel OyAeT XOTs ObI
OJTHa TIPOOOHHA.

8. BeposTHOCTH MOSBICHHUS COOBITHS B KaXKIOM M3 HE3aBUCHMBIX MCIIBITAHUH ITOCTOSTHHA U PaBHA
0,8. CkOIpKO HYXKHO MPOU3BECTH UCIBITAHUN, YTOOBI C BEPOATHOCTHIO 0,9 MOXKHO OBLIO
OKU/aTh, YTO COOBITHE MOSBUTCS HE MeHee 75 pas.

9. HemnpepriBHas cinyualiHas BETUYHHA 33/1aHa IUIOTHOCTRIO pacnpeneicHus: Haittu

a) ko3 umment 4, 0) pyHKUMIO pacnpeneneHus], B) MAaTEeMaTHIECKOE OKUIaHHUE, TUCTIEPCHIO,

CpeiHee KBaIpaTUYHOE OTKIOHEHUE, MOy, Meauany, 1) P(2,25 < X <2.5), n) noctpouts
rpaduku F(x) u f(x).

10. BeposTHOCTH MOSBIICHUST COOBITHSA A B OJTHOM HCTIBITAHUH paBHA 2/3. COCTaBUTH PsL
pacrpeneneHus CIIyIaifHON BEJTMIHUHEI, OITPEACIIAIONICH YHCITIO TOSBIICHUS COOBITHS A B Tpex
UCTIBITaHUSX, U QYHKLUIO ee pacrpeneneHus. HalTn MaTeMaTHyecKoe 0KUAaHue, AUCIEPCHIO,
cpeaHee KBaJIpaTHYHOE OTKIOHEHUE. BeposSTHOCTH XOTs OBl IBYX MOSIBICHUH COOBITHA A B TpeX
ucnbITaHusIX. [1ocTpOUTh MHOTOYTOJIBHUK pacripeiesieHust U rpaduk GYHKIUH pacipeeeHusI.

11. Cpennee umcio 3asBOK, MOCTYIAIONINX HA MPEATPUATHAE OBITOBOTO OOCITYKHUBaHUA 3a 1 Jac,
paBHo 3. HaiiTi BeposTHOCTB TOTO, UTO 32 2 Yaca IMOCTYIHT HE MEHEe JIBYX 3asBOK.

12. BeposTHOCTh NOPaKEHUsI MUILIEHU CTPEJIKOM MPH OJHOM BhicTpene paBHa (,9. Haiitu
BEPOSITHOCTH TOTO, 4To Ipu 100 BBICTpeNax CTpeNoK Mopa3uT MuIleHb He MeHee 80 u He Oolee
95 pas.

13. Aptomar mtamnyet Aeranu. CiayyaiiHas BeuurHa X — JUIMHA JETald UMEET HOPMaJbHOE
pacrpezneneHre ¢ MaTeMaTHIEeCKUM OXKUIaHHUEM, paBHBIM 50 MM U CpeHUM KBaIpaTHUIHBIM
otkioHeHrneM 20 mM. HaiiTu BepOsATHOCTh TOTO, UTO JUIMHA HAayAa4dy B3sATOM JeTanu 0oibiie 55
Y MeHbIIe 68 MM.

14. B ocBeTHTEIBHYIO CETh MapauieabHo BKIIoYeHO 20 mami. BeposTHOCTE TOTO, 9TO 32 Bpems T
namria OyaeT BKItoueHa, paBHa 0,8. O1EeHUTh BEPOSITHOCTL TOTO, YTO YUCIIO JIAMII, BKITFOUCHHBIX
B CeTh 3a BpeMsl T, OTIIM4YaeTcsi OT CBOEro CPEAHEro 10 adCOMOTHON BeIMUnHe He OoJiee, 4eM Ha
3.

15. B maptum cMemniadsl geTanu AByX copToB: 80% - mepBoro, u 20% - Broporo. CKOJIBKO aeTaiei
nepBoro copta ¢ BepoatHocTbio 0,0967 MoxHO oxkuaatk cpenu 100 Haymady B3STHIX JeTaneH,
€CITi BRIOOpKA BO3BpATHAsI.

16. B Tabmuie nmpuBeieHbI JAHHBIE O CTOMMOCTH Tapru()OB KOMITAHUU COTOBOH CBsI3U (B pyO.).
CocTaBUTh UHTEPBAJIbHBIN BapUAIIMOHHBIN Psil, HAWTH €ro QYHKIHUIO pacipeaecHusI.
Borunciauthb cpegHee BEIOOPOUYHOE, BHIOOPOUHYIO IUCIIEPCHIO, CPEAHEE KBaIPaTHIECKOS
OTKJIOHCHHE, HCIIPABICHHYIO AMCIECPCHIO, HCIPABICHHOE CPEIHEE KBAJPATHICCKOE OTKIOHCHHE.

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. HMana 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.
Jnist TaHHO# BEIOOPKY HAUTH JOBEPUTEILHBIN HHTEPBAJ a) Il MATEMAaTHIeCKOTO OKUIAHHS C
JOBEpUTENBHOM BeposATHOCTBIO 0,95; 6) 11 Aucnepcuu ¢ 1oBepuTenbHON BeposTHOCThIO 0,90.

18. Jlana mmvHa 3epeH MIICHUIEI (B MM)

Xl 4l a4l 43- 4443 44 47 a8 495
Xud2 43 44 | 4544 47 48 49
m; 10 | 2026 19 10

CdopmynupoBaTh 1 MPOBEPUTH TUTIOTE3Y HA ypoBHE 3HauUMOCTH 0,01 0 HOpMaTEHOM 3aKOHE
pacnpezneneHus ¢ moMomeio: a) kpurtepus [lupcona, 6) kpurepust Koamoroposa



Tunosblie BOIIPOCHI K IK3aMCHY .
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. [Ipoexums BekTopa Ha OCh, KOOPIUHATEI H MOJIYJIb BEKTOPA.
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1 cemectp
Matpuis! 1 UX NPUIOKEHH, OTIepaliiy HaJ HUMH. CBONCTBA ONepanuii HaJl MAaTPHLIAMH.
Omnpenenutenu 2-ro u 3-ro nopsaaka. CBoiicTBa onpeaenuTenei.
®opmyabl Kpamepa 1151 perierus: HeogHopoaHoit CJIAY npou3BoibHOTO MOpsijiKa
[lepecTaHOBKH, TOICTAHOBKH, UX YETHOCTh, HEUETHOCTb.
[lonsTHe ompenenuTenst MPOU3BOJILHOTO MOpsSAKa. MHHOpP M anreOpandeckoe JOMOIHEHHE.
Teopema Jlammaca, ee cnencrBue. CrocoObl BBIYMCICHHS OIpPEIEIUTENEH NPOU3BOIBLHOTO
MOpSIZIKA.
OOpaTtHass MaTpuia. AJTOPUTM HaXOXACHUS OOpaTHOW Marpuilpl. PemeHwe HEOTHOPOIHON
CJIAY MaTpu9HBIM CIIOCOOOM.
N-MepHOe JIMHEHHOE BEKTOPHOE MPOCTPAHCTBO. JIMHeWHas KoMOMHAIUs BEKTOpOB. JluHeiiHas
3aBHCHMOCTH BEKTOPOB.
Panr cucremel BekTOopoB. Teopemsl 0 paHre cucTeMbl BEKTOpOB. basuc, pazMepHOCTb CHCTEMBI
BEKTOpPOB.
Panr matpunel. Teopema o panre MaTpuilsl. MeToIbl HAX0XKICHUS paHIa MaTPHUIIBL.
Teopema Kponekepa — Kanemnu. Pemenue neonnopogusix CJIAY. Merop 'aycca.

. Omnoponusie CJIAY. CpoiictBa pemenuii ogaopomuoit CJIAY. IloanmpoctpancTBo perieHuit

omaopoaHoit CJIAY. ba3uc u pa3MepHOCTh MOAIPOCTPAHCTBA perieHui ogqHopoaHoit CJIAY.
[TocTpoenne most KOMIUIEKCHBIX dricen. Onepanny Hal KOMIUIEKCHBIMA YHCITaMHU.
Tpuronomerpudeckast opMa KOMITICKCHBIX YHCEL.

YMHOXEHUE, JeIeHne, BO3BEICHUE B CTENEHb KOMIUIEKCHBIX 4Kcell. M3BieueHrne KopHed n-oi
CTENEHU U3 KOMIUIEKCHBIX YHUCET

Jluneiinsie oneparopsl. Martpuria omnepatopa. CoOCTBEHHBIC 3HAYEHUS M COOCTBEHHBIC BEKTOPHI
JIMHEWHOT0 oreparopa. XapakTepuCTUUECKU MHOTOUJIEH OTlEpaTopa.

KBanparuunast popma, ee MaTpuiia ¥ panr. Martpuiia KBapaTu4HON (pOPMBI MOCIIE BHIMOJTHEHUS
JMHEHHOTO NMpeoOpa3oBaHHUS.

Kanonuueckuii Buj kBagpaTuaHoi Gopmel. [IpuBenenre kBaapaTHIHOH (OPMBI K TIaBHBIM OCSIM.
Bekropsl, onepanuu Hag HUMH, CBOMCTBA OINEpaLuil.

JIvHeiHas 3aBUCHUMOCTb BEKTOPOB.

bazuc, cucrema koopaunar. Jlekaprosa u nonspHas CK.

JluHeliHbIe omepaluy HaJl BEKTOPAMH, 3aJIaHHBIMUA KOOpAWHATAMHU.

CxansipHOE TIPOM3BEICHIE BEKTOPOB.

CBoiicTBa 1 TEOMETPUIECKOE MPUMEHEHHE CKAISPHOTO MPOU3BEICHHS BEKTOPOB.

BekropHoe npou3BeicHue BEKTOPOB.

CBoiicTBa M TEOMETPUIECKOE MPUMEHEHHE BEKTOPHOTO MPOU3BEACHUS BEKTOPOB.

CmMenraHHOE IPOU3BE/ICHNE BEKTOPOB.

CBoiicTBa M TEOMETPUIECKOE MPUMEHEHHE CMEIIAaHHOTO MTPOU3BEICHHS BEKTOPOB.

Henenue oTpe3ka B JaHHOM OTHOLLEHUHU.

OOmiee ypaBHEHHE NPSMON Ha TUIOCKOCTH. VccnenoBanue o0IIero ypaBHeHHS IPSMOA.
Kanonuueckoe, mapaMeTpuuecKkoe ypaBHEHHs MPSAMOW Ha IUIOCKOCTH. YpaBHEHHE MPSIMOH C
yraoBeiM ko3¢ ¢unuenTom. [lepexon oT ogHOro THIA ypaBHEHHS K APYTOMY.

HopmansHOoe ypaBHeHHE MpsMON Ha IUIOCKOCTH. OTKIOHEHHE W PACCTOSHHE OT TOYKH JI0
TUIOCKOCTH.

VYron Mexny MpsAMBIMH Ha IUIOCKOCTU. YCIOBHS MapallIeNbHOCTH M MEPHEHIUKYIISPHOCTH
HPSIMBIX.

Omunc. KanoHnueckoe ypaBHEHHE IUTATICA.

l'unep6ona. Kanonnyeckoe ypaBHeHHE TUTIEPOOITBI. ACUMITOTHI THIIEPOOIIBL.

[Mapabona. Kanonnueckoe ypaBHeHHE napadoIIbl.

OKCIEHTPUCUTET U TUPEKTPHUCHI ISl KPUBBIX 2-TO MOPSAKA.

. 0611166 YpaBHCHUC MIIOCKOCTH. HCCJ’IGI{OBaHI/Ie 06]]_[61"0 YpaBHCHUSA TIJIIOCKOCTH.



39.
40.

41

43.

44,

N =

98]

13.
14.
15.
16.

17.
18.

19.

20.
21.

22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

VYpaBHEeHHE MIIOCKOCTH, MIPOXOIAIIEH Yepe3 TPU TOUKH.
HopmanbHoe ypaBHeHHE MI0CKOCTH. OTKIIOHEHHE U PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH.

. Yron MCKAY IMIOCKOCTAMMU. YcaoBus napa/uICJIbHOCTH U NEPICHAUKYIAPHOCTHU IUIOCKOCTEH.

42.

OOmiee, KaHOHUYECKOE, NTApaMeTPUIecKoe ypaBHEHHUS MpsAMOil B mpocTpaHcTse. llepexon ot
OJIHOTO THUIIa YPAaBHEHUS K IPYTOMY.

VYron Mexzny mpsMbIMH B NPOCTPAHCTBE. YCIOBHS MapajuIEIbHOCTH M NEPICHIUKYISIPHOCTU
HPSMBIX.

Bsaumuoe pacrniosioxeHnne npsiMoi U MIOCKOCTH B MTPOCTPAHCTBE.

2 cemecTp
Uwncnossle nocienoBareabHOCTH. OIpeienenne, onepanui HaJl HIMH.
Bugpr uncnoBeIX mocnmemoBarenpHOCTEH. beckoHedHO Manple W OECKOHEYHO —OOJbIIve
MOCJIeI0BATENNFHOCTH.
[Ipenen nocnenoatenbHOCTH. OCHOBHBIE CBOMCTBA.
Oynknun ogHo# nmepeMenHoi. CrocoObl 3amaHus, Kinaccuukanus, rpaduKi IEMEHTAPHBIX
(hyHKITHH.
[Ipenen dhyuknun. beckoHeyHO Masbie 1 OeCKOHEUHO Oonbine GyHKIMA. TeopeMbl 0 peaenax
byHKIMN.
1 3ameuaTenpHBIN MPENe], ero MPUI0KEHNUS.
2 3aMedareNbHbIA MpeJiesl, €ro MPUIOKEHHUS.
HenpepsiBHocTh QyHKIMH. Touku paspoisa.
CBoiicTBa HEMPEPHIBHBIX (QYHKIHH.
Crnoxnas u obparHas ¢pyHKIIH. X HEMPephIBHOCTS.
CpaBHeHHE OECKOHEYHO MaJbIX (DYHKIHH.

. IonsiTie mpou3BoAHON. ['€OMETpUYECKUIl CMBICT MPOU3BOJHON. YpaBHEHUS KACATEIbHOU U

HOPMaJIH K TpaQuKy QYyHKIIH.

[onstne nuddepenumpyemoctu pynkuuu. [IpaBuna quddepeHInpoBaHHsI.

[IponsBoanas obpaTHO# ¢yHKIMU. [Ipon3BoAHAS CIOXKHON QYHKITHH.

[lonsiTie u reomerpuueckuii cmbica auddepennuana. Ilpasuna HaxoxaeHus audepeHnanos.
[MpomsBogubie u nuddepeHunansl BoicMx HopsakoB. Popmyna JleiOHuma 111 n-oi
MIPOM3BOJHON MPOU3BEACHUS ABYX (DYHKIUH.

OyHKIWA, 33aHHAs TapaMeTPUIecKd, ee nudhepeHIMPOBaHIE.

OyHkMA, 3a7aHHAs HESIBHO, ee quddepenuuponanue. [Ipon3BoaHas nokasaTelbHO — CTEIICHHOM
(byHKIUH.

Teopema ®epma. Teopema Pomns o xopusx mpousBogHo#l. Teopema Jlarpanxka 0 KOHEYHBIX
npupaineHusx. Teopema Koin 00 OTHOLICHUH IPUPAIIEHUH TBYX (YHKIIUH.

[IpaBuino Jlonurans packpbITHS HEONPEAEIEHHOCTEH.

Bospacranue, yobiBanue pynkiuii. Touku sxctpemyma. HeoOXxoaumoe u JOCTaTOYHOE YCIIOBUS
CYIIIECTBOBaHUS JIOKAIBHOTO 3KCTpEMyMa.

Hanpagsnenue BBITYKIOCTH U TOUKH Nepern6a rpaduka pynkunu. Heo6xomumoe u gocraTodHoe
YCJIOBHUS CYIIECTBOBAaHMS TOUKH Ieperuoa.

AcumnroTs Tpaduka ¢yskmun. VccnenoBanue rpaduka GyHKIIUH.

[Mpunoxenust U QepeHINaTBEHOr0 HCYUCICHUS TS PelIeHUs MPOdECCHOHANBHBIX 3a1a4
[lepBo0Opa3Has u HeoNpeAeICHHBIH HHTETPal.

CBolicTBa HEOIPEIeICHHOTO HHTETpasia. TabauIa HHTErpaioB.

3aMeHa IepeMEHHOM B HEONPEeIEHHOM HHTErpale.

HHTerpupoBaHue Mo 4acTsM.

WnTerpupoBanue paloHaIbHBIX (QYHKIUH.

WnTerpupoBanne uppaoHaIbHBIX (GYHKIHHA.

WHTerpupoBanue TpUrOHOMETPUUECKUX U TPAHCLCHACHTHBIX (DYHKIIUH.

Onpenenennie u CBOMCTBA ONMPEIEICHHOTO HHTETpaa.

®opmyna Hetotona — JleitOHuma, popmyna 3aMeHbI TepeMEHHON U HHTETPUPOBAHUE 110 YaCTIM
B OTIPE/IETICHHOM HHTETpae.

['eomeTpuyeckue MpuIoKEHUs ONPEEIEHHOTO HHTErpaa.
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HecobGcTBenHsli HHTErpai ¢ 0eCKOHEYHBIMU MIPeAeIaMi HHTETPUPOBAHHS.
HecobGcTBenHbIl HHTErpajl OT HEOTPAHUYCHHOM (DYHKIHH.
[TpunoskeHUst HHTErPATBHOTO UCYUCIICHUS ATl pelleHns TPo(eCCHOHAIBHBIX 3a1a4

3 cemecTp
Omnpenenenye v reoMeTpUUECKasi HHTEpHpeTanus GyHKIHH HECKOIBKUX NTEPEMEHHBIX.
[Mpeaen u HEMPEPHIBHOCTH (PYHKIMU ABYX TIEPEMEHHBIX.
YacTHbIe MPOU3BOAHBIC (DYHKIIUU HECKOJIBKUX TEPEMEHHBIX.
HuddepenmpyemMocTsb ¢byHKIMN JIBYX [IEPEMEHHBIX. Heobxoanmele YCIIOBHS
muddepenmpyemoctu ¢byHKINHT JIByX MIEPEMEHHBIX. ocraTouHoe yCIIOBUE
mddepenpyeMocti QyHKINUHU IBYX TEPEMEHHBIX.
YacTHble MPOM3BOAHBIC CIOXHOW (PyHKunu. [lojgHas mpousBojgHas W MONHBIA auddepeHnan
CIIOKHBIX (DYHKIUH.
[IpousBoanas ¢GyHKUNH, 3aJaHHON HESBHO.
YacTtHble TPOU3BOAHBIE U AU(PepeHIHaIBI BRICIINX MOPSIIKOB.
IIpon3BoaHas mo HampaBieHuIo. I'pagueHT.
KacarenbHasi mI0CKOCTh M HOPMaJlb K IOBEPXHOCTH.

. OkcrpeMyMbl (pyHKITMHN JBYX mepeMeHHbIX. HeoOxoammoe ycmoBue skcTpemyma. JlocTarodnoe

YCIIOBHE dKCTPEMyMa.

. [lonsiTue yucmoBoro psna, ero cxoaumocTH. CBOWCTBA cXOmsnuxcsi psaoB. HeoOxomaumerit

MpU3HAK CXOJUMOCTH psifa. ['apMoHUYecKHui psiz.

[IpusHaK cpaBHEHHS CXOJUMOCTH YWCIOBOTO psifia ¢ HEOTpUIATeNbHBIMU wWieHamu. [Ipu3Hax
JHanambepa cX0QUMOCTH YMCIOBOTO Psiia C HEOTPUIATEIbHBIMHU YJICHAMH.

WHTerpanpHplil IprU3HAaK CXOJUMOCTH YUCIIOBOTO Psiia C HEOTPULATEIbHBIMU YieHaMu. BTopoit
MpU3HAK cpaBHEHMS, Tpru3HaKk Komm.

3nakouepeaytommecs psaabl. [Ipusnak JleliOHuma. AOCONIOTHAS W YCJIOBHAas CXOJUMOCTh
3HaKOMEPEMEHHBIX PSIOB.

Crenennsle psapl. Teopema Abens. Teopema o paanyce CXOIUMOCTH CTENIEHHOTO psiga. Teopema
O BBIUHCIICHUU pajiyca CXOAUMOCTH CTEIIEHHOTO psiia. IHTepBall CXOAUMOCTH CTETIEHHOTO
pana.

CaoiicTBa cTemeHHbIX psaoB. Psnel Maknopena u Teinopa. OctarouHslii wieH B ¢opme
Jlarpamka. Pa3noskeHrne HEKOTOPBIX MIEMEHTAPHBIX (DYHKITUN B CTETICHHBIC PSIBL.
Tpuronomerpuueckue paasl Pypre. Paasr Oypre 1151 4eTHBIX U HeueTHBIX QpyHKIui. Psax @ypoe
U1t QYHKIHMH ¢ ieprooM 21.

[IpubnuxeHHbIE BBIYMCICHHUS C IOMOIIBIO pSaoB. [lpunoxkeHus psgoB A pelICHUS
npodecCHOHANBHBIX 3a71a4.

Hubdepenianpaple  ypaBHeHHs1 TmepBoro rmopsaka. OOmee pemrenne. 3amada  Komm.
Huddepennpanbable ypaBHEHUS € pa3AessSIoIUMICS IEPeMEHHBIMH U IPUBOSIIMECS K HAM.
Onuopoansie quddepeHnpraibHble ypaBHEHUS U IPUBOISIINECS K HUM.

Jluneiinbie onHopoanbie quddepeHmanpabie ypaBHeHus. CBOMCTBA MX pEeIICHUI.

JluHeliHble HEOOHOpPOIHBIE NU(PepeHIMaANbHbIE YpaBHEHHA. MeToJ] BapHallii MPOU3BOIBHOM
MTOCTOSHHOM.

Huddepennmanpabie ypaBHEHUs B MOMHBIX Auddeperimanax. MHTerpupyrommi MHOXKHTENb.
HuddepennmanbHbie ypaBHEHUS BBICIINX MOPSAKOB. YacTHBIE clydan TOHIKEHHS TOPSAKa.
Jluneiinble onHOpoaHble AuddepeHIaibHble YPaBHEHUs BBICIIMX MOPSAIKOB C IOCTOSIHHBIMHU
Ko pumeHTamm.

JluneiiHble HeOJHOPOAHBIE MU PepeHINATBHBIE YPABHEHHS BBICIINX MOPSAKOB. MeTox
BapHalllU POU3BOJBHBIX MIOCTOSHHBIX.

JluneiliHble HEOAHOPOIHBIE TU(PepeHINATBHBIE YPABHEHHUS BBICIINX HOPSIIKOB € TIOCTOSTHHBIMU
ko urmentamu. MeToz HeonpeaeneHHBIX KOAQPHUIIMEHTOB.

Cucremsbl quddhepeHIHaTbHbIX YPAaBHEHHH.

Omnpenenennie, reOMETPUIECKII CMBICI, CBOWCTBA ABOWHOTO MHTerpana. O600IeHHOe ycIoBHe
WHTETPUPYEMOCTH (PYHKIIHH.

CBeneHue ABOMHOIO HMHTErpana K MOBTOPHOMY B ciydae HpSAMOYTOJIbHOM M KPHUBOJIMHEHHOU
obmactu. CBelneHHWE NIBOMHOTO HWHTErpaja K ITOBTOPHOMY B ciydae o00JIacTH, 3aJaHHOH B
MOJIIPHBIX KOOPIWHATAX.

3aMeHa iepeMeHHBIX B IBOWHOM HMHTerpaie. Slkoouan ¢pynkuuu. [IpeoOpazoBanue K MOISPHBIM
KOOpZMHATaM.
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I'eomerprueckue u GU3NUECKUE TPUIOKEHHUS IBOWHBIX HHTETPAJIOB.

Omnpenenenue, cBoiicTBa TpolHHOro wuHTerpaia. OOOOIIEHHOE YCIOBHE HHTETPUPYEMOCTH
GyHKIHN.

Brruncnenue TpoMHOro HHTErpaa.

3amMeHa TIIepeMEHHBIX B TpPOWHOM wuHTerpane. Sxobman ¢yskmum. I[IpeoOpazoBanue K
HWIMHIPUYIECKUM KoopauHaTaM. [IpeoOpasoBanue k cepruuecKuM KOOpIUHATaM.
I'eomerpuueckne u GU3NIECKUE TPUIOKEHUS TPOHHBIX HMHTETPAIIOB.

Kycouno — rmankme kpuBbie. OmnpezeiieHne W CBONCTBAa KPUBOJIMHEWHOTO WHTEerpaia 1 pona.
I'eomeTpruecknii u GU3NIECKUN CMBICT KPUBOJIMHEIHOTO HHTErpana 1 poaa.

CaenieHNe KpUBOJIMHENHOTO HHTErpana 1 poja K onpeneneHHoMYy. Beluncienne KpuBoInHENHBIX
HHTErpasioB | poaa A pa3inu4HbIX TUIIOB 33AaHus (PyHKIMH.

Omnpenenenne, CBOHCTBA, PU3MUECKHUI CMBICT KPUBOJIMHEHHOTO HHTErpaja 2 poja.

Brruucnenne KpUBOMUHEWHBIX WHTETPAIOB 2 pojia IJIsl Pa3inYHbIX THUIOB 3aJaHusl (YHKIHH.
KpuBonuHeHbIH HHTErpa o 3aMKHYTOMY KOHTYpY.

CBs13p MEXKIy KpUBOJIUHEIHBIMU HHTErpanamu 1 u 2 poxa. @opmyna ['puna.

Omnpenenenrie 0THOCBI3HON obmactu. Teopema 00 yCIIOBHH paBEHCTBA HYIIO KPHUBOIHHEHHOTO
WHTETrpajia 1Mo 3aMKHYTOMY KOHTYpy. Teopema 00 yCIOBHSIX HE3aBHCUMOCTH KPHUBOJIUHEHHOTO
MHTErpajia OT KOHTypa HHTETPUPOBaHUS.

I'eomerpuueckue u pU3NUECKUE IPUIOKEHUS KPUBOJIMHEHHBIX HHTEIPAJIOB.

4 cemecTp
CrnyuaitHble COOBITHS, UX KIacCUpUKAIs. Aredpa COOBITHI.
Krnaccuueckoe, reoMeTpU4EcKOe U CTaTUCTHYECKOE ONPEAETICHUE BEPOSITHOCTH COOBITHI.
OneMeHTbl KOMOUHATOpUKK. YKCIIo pa3MenieHnil, epecTaHOBOK, COUETAaHHH.
TeopeMa ci10KeHUS BEPOSITHOCTEH COBMECTHBIX M HECOBMECTHBIX COOBITHIA.
YcaoBHas BEpOATHOCTH. TeopemMa YMHOKEHHSI BEPOSTHOCTEH. 3aBUCUMOCTH M HE3aBUCUMOCTh
COOBITHI.
®opmyina nonHoi BeposatHocT. Dopmyia baiieca.
ITocnenoBarenbHOCTh HE3aBUCUMBIX HcbITaHUi. Dopmyna bepHyim.
JlokanbHas u uHTErpanbHas Gopmyisl Myaspa — Jlamnaca.
Buapl cnyyailHbIX BEIMUYMH. 3aKOH pacipeleieHUs CIIy4ailHON BEIUMYUHBIL.

. bunomuansnoe pacnpenenenue. Pacmnpenenenue Ilyaccona. [Ipocreiimmii TOTOK COOBITHH.

I'eoMeTprveckoe U TUIEePreOMETPUUECKOE pactpeielicHIe.

. OyHKIMS pacnpenesieHus CiiydalHON BETMYUHBI.
12.

Pan  pacnpeneneHus JOUCKPETHOM  CiOy4yallHOM BEJIMYMHBI W IUIOTHOCTh  PacIpencicHHs
HEMPEPBIBHON CIIyYaifHOH BEIMYHHBI, UX TPpaUuecKoe IpeICTaBICHHUE.

MaremaTtndeckoe OKHAAHUE CITydyalHOW BenWuuHbI. CBOMCTBa MaTEMATHYECKOIO OKUIAHUA.
Jucnepcus ciydailHOM BEJIMUUHBL U €€ CBOMCTBA.

Moga u Mmeauana. MOMEHTBI, aCHMMETPHUS U DKCILIECC CIIyYalHOW BEJIMYUHBL.

PaBHOMepHOE pacripenienenre. DKCIIOHEHIMAIBHOE pacnpeaencHie. OyHKIN HaJIe)KHOCTH.
HopmanbHoe pacnipenenenue. @yHkius Jlamiaca.

3akoH Oonpmux yrcen. HepaBerctBo MapkoBa. Teopema UeOsimeBa. Teopema beprymm.
LlenTpanbHas mpeaenbHas TeopeMa.

[IpunoxxeHust Teopust BEpOSITHOCTEH U1 perieHus IpodeCCHOHANBHBIX 3a1a4

I'enepanbHast u BeIOOpOUHas cOBOKynHOCTH. Kiaccngukamus BEIOOPOK.

BaprannoHHbIN psifi, CTATUCTUYECKUI PSIL U CTATUCTUYECKAS! COBOKYITHOCTD.

Craructuyeckoe pacrpeneneaue Beioopku. Ilonuron. I'mctorpamma gactor.

Owmmupuyeckas GyHKIHS paclpeie]eHns U ee CBOICTBa.

I'enepanbHast cpequsist, BBIOOpOUHas CpeqHsist, TeHepalibHasl JUCIIEpCHsl, BLIOOpOYHAs TUCTIepCus,
CpEIHEKBaAPAaTUYECKOE OTKIOHEHHE. Mona, MeauaHa.

OueHka HEN3BECTHBIX MapaMeTpoB. CBOMCTBA CTATUCTUUECKUX OLIEHOK.

ToveuyHble 1 UHTEPBANbHBIC OLIEHKH MApaMeTPOB pacnpeaeneHus. OyHKIHs MpaBAonoI00Hs.
ToueuHble OLIEHKH MaTEMaTUYECKOTO OKUJAHUS U AUCTIEPCUU. MeTOo bl HaXOKAEHUS TOUEUHBIX
OLICHOK.

OueHka mapaMeTpoB reHepaJbHOM COBOKYITHOCTH IO CITy4aiHOM BBEIOOpKE.

HHTepBanbHOE OLIEHMBAaHUE NTapaMeTPOB. JlOBEpUTENbHbBIE UHTEPBAJIBI IS TAPAMETPOB
HOPMAJIBHOTO PACIIPECIICHHUS.
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Cratuctuyeckas runore3a. CTaTUCTUUECKUM KPUTEPUH.

Kputnueckass obmacte. OOmacTe TpHHATHS THNOTE3bl. IIpaBo-, 71€BO- W JBYCTOPOHHSAA
KPUTHUYECKUE 00JIACTH, CIIOCOOBI MX HaXOXKACHUs. KpUTHYeCKHe TOUKH.

OmmbKu IepBOro u BToporo poaa. Kpurepuii cornacusi. MOIIHOCTh KpUTEPUS.

[IpoBepka rumnores o 3akone pactpenenenus. Kpurepuu [Iupcona u Koamoroposa.
[IpunoxeHuss MaTeMaTHIECKOW CTATUCTUKH TS perieHus MpodheCCHOHAIBHBIX 3a/1a4
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