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[Ipenucnosue
COopHUK 3a7ad COACPKUT 3aJaHUS IS MPAKTHYECKUX paldOT, MpeIHA3HAYCHHBIX IS
60.]166 FHY6OKOI‘O I/I3y‘-IeHI/I$I JUCHUIIIIMHBI, CUCTCMAaTHU3allUHu H 3aKp€HJI€HI/ISI HOJIy‘-IeHHLIX
3HAHWHN M MPAKTHYECKUX YMEHUH; yriayOJeHUs U PacCIIUPEHUs TEOPETUUECKUX U MPAKTUUECKUX
3HaHWIA;, (OPMUPOBAHUS YMEHHUN HCIIOJIB30BATh CICHHATBHYI0, CIPABOYHYIO JIUTEPATypy, a
TaK)Ke COACPKUT METOJMYECKUE YKa3aHUS IO BBITIOJHEHHUIO MPEUIOKEHHBIX 3aIaHUA U CITUCOK
JUTEPaTyphl, HEOOXOIUMOH JJIs1 U3YUECHUS AUCIUTITUHBL.
Hcrnonb3oBaHue MaHHOTO COOpHHKA 3a7ad B y4eOHOM TPOIEeCCe IO3BOJUT KaKIOMY
CTYI[GHTy OCBOUTH TeOpeTI/I‘IeCKHﬁ MaTepI/IaJI, IaCT BO3MOKHOCTH HpI/IMeHI/ITB HOHy‘IeHHbIe
3HAHMS Ha TPAKTUKE.

VYka3zaHus K OLEHUBAHUIO IPAKTUYECKUX paboOT

OneHuBaHuEe MHIMBUAYAIbHBIX OOpa30BATENbHBIX JOCTHXEHUN IO Pe3ysbTaTaM BbINOJIHEHUS
NPAaKTUYECKUX pabOT MPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCAIHHOM IIKAI0H (Tabauia).

KauecTBeHHasI O1leHKa WHANBUTYAIbHBIX
IIpoueHT pe3yabTaTUBHOCTH N
00pa3oBaTeNbHbIX JOCTH)KEHUN
(IpaBWIIBHBIX OTBETOB) =
Oayu (OTMETKA) BepOaIbHBIN aHAJIOT
90 — 100 5 OTJINYHO
80 — 89 4 XOPOIIIO
70 -79 3 YAOBJIETBOPUTEIBLHO
menee 70 2 HEY/I0BJIETBOPUTEIIHLHO




[Tpaktuyeckas padora Nel [leiicTBus HaJl KOMITJIEKCHBIMH YHCIIAMU

Lens paboThl: GOPMUPOBATH HABBIKK BBIMOJIHEHHS ICHCTBUI HaJ KOMIUICKCHBIMH YHCIIAMH B
anredpandeckoil popme 3amucu, MePEeBOJAUTh KOMITJICKCHBIC YUCIIa U3 OJHOW (OPMBI 3aIUCH B

APYTYIO.
Xox paboTsl

1) [ToBTOpeHne TeOpeTUUECKUX OCHOB (B Mapax, B3aUMOIPOBEPKA).

Urto Takoe MHMMas eauHuIa? Kak BIUYUCISIOT CTEIIEH MHUMOW €IMHULIBI? (TIpUMeEp).

Kakoe uncino Ha3bIBaeTCsi KOMIUIEKCHBIM?

Kakue KoMITJIEeKCHBIC YMCIIa HAa3bIBAIOTCSY YMCTO MHUMBIMHU, PABHBIMU, CONPSKEHHBIMHE?

Kak reomerpuuecku n300paxaroTcss KOMIUIEKCHBIC Yncia’?

Kak 3anuceiBaeTcsi KOMIUIEKCHOE YKCIIO B anredpandeckoit popme?

e Kak BBINONHAIOTCS CIOXEHHE , BBIYUTAHHE ,YMHOXKEHHE KOMILIEKCHBIX YHCENl B
anredpanveckoit hopme? (mpumep).

e Kak BEIMONHSAETCS JIeICHHE KOMIUIEKCHBIX YMCeN B anredpandeckoit popme?(mpumep)

e Uro Ha3piBaeTCcd MOJYJIEM M apryMEHTOM KOMIUIEKCHOro yucia? 3anumure (GopMyJibl
JUISL MOAYJISI U @pT'yMEHTA KOMILJIEKCHOTO YHUCIIA.

e Kak 3anuchIBaeTcs KOMIIJIEKCHOE YHCIIO B TPUTOHOMETpUYECKO dhopme?

e Kak 3anuchIBaeTcst KOMIIJIEKCHOE YUCIIO B MIOKa3aTeNbHOM Gopme?

e Kak BBIIOMHUTH Tepexox OT anreOpandeckod (OpPMBI KOMIIEKCHOTO — YHCla K
TPUTOHOMETPUUECKON? K IIOKa3aTEIbHOMN?

e Kak BBINONHUTH TEpPEXOJ OT TPUTOHOMETPUUECKON (HOPMBI KOMILJIEKCHOTO 4YHCla K
anredpandeckoii? OT moka3aTelbHOH K anredbpandeckoi?

2) IIpumep THIOBOrO pacuera: (BCEH IPYIION, BMECTE C MPEIOJaBaTelIeM)
1. Boraucnure i1276; (90; (7651, 94861

2. BBIOTHUTE IEUCTBUS B areOpandeckoid hopme 3ammcu:

) 72 6y (6-i)(2+5): B) (T-2i)—(4+30).

3+4i

3. 3anucarh KOMILICKCHOE YUCIIO B TPUTOHOMETPHYECKOM (hopme:

)z =7 —7iV3 6)z, =~ 2420 Bz =3i
4. 3anucath KOMIUIEKCHOE YHCIIO B MIOKa3aTenbHON dhopme:
a)z, = —5—"5i 6)z, = —V3—i B)zz = —3i

5. 3anucaTh KOMILJIEKCHOE YHCIIO B aredpandeckoit gopme:

3mi
a)z = 4(cos%ﬂ + isin%n) 0)z=>5e+

3) CamocTosiITENbHOE BBIIIOJHEHUE THUIIOBOTO pacyeTa (camMoOmpoBEpKa IO 3TAIOHY
pelIeHHUs ).

Bapwnanr | Beruncnure BeimonauTe N3o6pazute Janummure zZz B

JeCTBUS re€OMETPHUECKU TPUTOHOMETPHUYECKON
a)z; + 2,;06)z, — Y TIOKa3aTelIbHON
Zy}B)Zy " Z3;T)Z + dopme
Z2,

1 (78940 z;=1-24;2, =2+ 4 | z;=1-24; 23=3-34;

2 §78533 z1=2-44;2, =5+4 | z;=2-44 Z3=\3-1;

3 §34962 z1=3-51;2z, = 2+ 1 | z,=3-51; Z3=3

4 (45675 z1=4-Ti;2, = 3 +4 | z,=4-74; Z3=-10




5 ;56784 z,=7-4i;2, =1 + z,=T-44; Z3=01;
44
6 ;67893 Z1=24,2, =9 —34 | zy=-24 Z3=-51;
7 i78910 21=6/i,; Zy = 4 —54 Zl=6/[’; Z3:§—% 1
3 ;89103 2,=104;2, = 8 — 74 | =104 23=% _ g i
9 i91016 Zl=_/i; Zy = 5—44 Zl=_/[’ Z3:£ — E’L
2 2
10 {23765 71=84;2, =1—64i |2z;=8i z3=1-4;
11 j72318 z=-2424; 2z, = 31 Z1=-2+421 Z3=-14+1;
12 ;61327 7y =-3-4i; 2, = z; =-3-44; Z3=2+21;
—81
13 ;24600 z,=-4+5i;2, = 74 Zy=-4454; Z3=-2-24;
14 i785 Z1:5'2’L; Zy = —44 21:5—2/i Z3:-3+3’iz;
15 i853 Zl=6+/i’; ZZ = 5’L Zl=6+’i/ Z3=_ 3'4"
16 334 z1=1-24;z, =2 + z1=1-24; z3=-11
31
18 ;856 zy=-24;2, = +31 Z1=-24; z3=-5
19 j9397 z=i;2, =7 + 34 Z1=4 Z3=-51;
21 i3139 21:_4/[,; Zy = 31 le—4fi Z3:-1+’l";
% ;1148 2=24;2, =1 Z1=-24 Z3= — g_%
23 j75401 z2,=2-T4;2, = 1 — z,=2-71; S_E + ﬁ,i
2i :?
24 ;466 z=1-24:2, =1+ z,1=1-24; z3=-2
24
25 {725 Z1=4+424; 2, =5 — 4 | z;=4+24; Z3=-81;
5) Utoru 3ansatus
No Bun paGotsr banasr IToamuce
1. Teopus
2. THII. pacyeT
UTOT

[TpakTnueckast pabora Ne 2. Brruucnenue mnpeneinoB gyHkuuu. MccnenoBanue (yHKIUU Ha

HEIPEPBIBHOCTb.

I_[CJ'IB pa6OTHZ (I)OpMI/IpOBaTL YMCHUEC UCCIICAOBATH (I)YHKI_[I/IIO Ha HCIIPCPBIBHOCTL, YMCHUC

BBIYHUCIIATH MPEIEIbI.
Xoo pabomui

1) IToBTOpEHUE TEOPETUUYECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKa)
e Uro noHMMAIOT MO TIpeieroM GYHKIIUU Ha OECKOHEUHOCTH?

e YTO0 MOHUMAIOT HOJ, npeaciiom (I)YHKI_II/II/I B TOUKE?




e Kakas ¢pyHKIMS Ha3bIBa€TCS HETIPEPBIBHOM B TOUKE HA MPOMEKYTKE X7

e Kakue apupmeTrueckue onepanyv MOKHO BBIIOJIHATE HAJ| IpeienaMu?

e Kak BbIUMCIUTE Ipees BO BHYTPEHHEH Touke 00J1acTH OnpeaeaeHus 000
aJeMeHTapHOU PyHKIUN?

e Kakas ¢pyHkums HazpiBaeTcsi 06CKOHEYHO Majiol (6eCKOHEeYHO OOJBIION) B TOUKE HA
OeckoHeuHOCTHU?

e KakoBa B3auMOCBs3b MEX/ly OECKOHEUHO MaJIbIMH U OECKOHEUHO OOIbIINMU?
0 [e9)
e KakoBbl OCHOBHBIE IPUEMBI PACKPBITHS HEOIpeieneHHocTel 0 + 00, 00 — 0o, '3 —=?

[00]

2) IIpumep TUTIOBOTO pacyeTa: (BCel rpymnIoi, BMECTE C MPEMo aBaTeIeM )

Breraucnuts npenesnsr pyHKIun
1) lim

m

—(m?+n?)x+mn mxZ-m-x+n

2) lim _
x—m ) X2® pnx2—nax+m-n

3) ;ij?o(Jx2+m-x+n—Jx2—n-x+m)

sinn-x n
4) lim———— 5) 11m(—)<m+">'x
x-0 m-+Xx xoo M*Xx+n
Bapuant | m n
A 3 5
b 4 7
B 2 6

3) CaMOCTOATCIIbHOC BBIITOJIHCHHUEC TUIIOBOT'O pacuc€Ta (caMonpOBepKa 1O 3TAJIOHY peI_HeHI/ISI).

1. Beruucnuts npeaensl GyHKIUN

—(m?+n?)x+mn mx?—mx+n

2) lim ——
m x—-m ) X2 nx2—nx+m-n

1) lim_

3 lim (vVx2 + mx + n—y/x2 — nx + m)
X—00

4) lim —— 5)1 (m+n)x
) xl—l:f(l) mx l_zgl(m + n)
Bapuanr m n Bapuant m n Bapuant m n
1 3 4 10 7 3 19 9 6
2 4 5 11 3 6 20 3 7
3 6 7 12 4 7 21 5 7




4 8 9 13 5 8 22 6 8
5 6 4 14 4 6 23 3 9
6 4 3 15 7 5 24 8 3
7 5 4 16 6 3 25 9 4
8 7 6 17 7 4
9 9 8 18 8 5

4.) UccnenoBare (PyHKIUIO HAa HENPEpPHIBHOCTb. OIpenenuTh XapakTep pa3pbiBOB (DYHKIIHH,

€CJIM OHU cyIlecTByIOT. HaliT acumnToTsl rpaduka QyHKIMH.

Bapuantsr NeNe 1-12:

ax?+bx+c o
) f(x) = . [/l X1-MCHbLIMI KOPCHb KBAJPATHOTO TPEXHIIIeHa
ax? + bx + c;
2) f(x) = %, IJI€ X1-MEHBIINNA KOPEHb KBAAPATHOTO TPEXWICHA
ax®+ bx + c.
Bapuantst NeNe 13-25:
ax?+bx+c .
D f(x) = o, TAe X OoNpIINIT KOPEHb KBAJAPATHOTO TPEXUJICHA
ax® + bx + c;
2) f(x) = ﬁ, rZie X1- OONbIINN KOpPEHb KBAaJPAaTHOIO TPEXUIeHa
ax?+ bx + c.

Bapuant a b c Bapuant a b c
1 3 -1 -2 13 2 -1 -1
2 5 1 -2 14 3 -5 -2
3 4 1 -3 15 4 -11 -3
4 2 3 -2 16 5 -19 -4
5 3 4 -4 17 2 -5 3
6 4 5 -6 18 3 -11 6
7 2 5 -3 19 3 -11 -4
8 3 7 -6 20 2 -7 -4
9 2 7 5 21 5 -17 -12
10 4 7 -2 22 2 9 -18
11 5 14 -3 23 3 8 -3
12 4 9 -9 24 3 8 4

25 4 5 1

4) Utoru 3anstus




No Bun paGotsr banmsr pOCTIHChH

l. TEOpHUs
2. THII. pacyer
UTOT

[TpakTrueckas padota Ne3 BeruriciieHHe MPOU3BOIHBIX MMPOCTHIX M CIIOKHBIX () YHKITHHA
[Tpumenenue HpU3MUECKOTO CMbICIIA TPOU3BOIHOM MPHU pELICHUH 3a/1ay.

Ilenb paGoOThI: COBEPIIEHCTBOBATh YMEHHUE BBIUUCIIATH IPOU3BOJHYIO (DYHKIIUH.
Xom paboThI:
1) IloBTOpEeHHE TEOPETUUECKUX OCHOB (B I1apax, B3aMMOIIPOBEPKA)
e Uro Ha3bIBaIOT IPOU3BOAHOM QyHKIMU Y = f(X) B TOUKe Xo?
e KakoB reomeTpudecKuii CMbICI IPOU3BOIHON?
e B yem 3akmrovaercs pU3NUECKUI CMBICT IPOU3BOAHOM?
e Yro HA3BIBAIOT IPOM3BOIHON BTOPOTO MOPSIKA U KAKOB €€ (PM3UIECKUI CMBICT?.
e Ur0o noHMMAIOT 11OJ1 IPOU3BOJHON N-To nopsiika?
e  ®opmbl 1uphepeHIupOBaHNU CYMMBI, IPOU3BEAEHUS, YACTHOIO ABYX (PYHKIMIL:
e (uzxvy 5 (u-v)s [ﬁ)’; (c-u)
1

e Crnoxnas QyHKIHS 1 paBuiIo ee auddepeHurpoBanus?

2) Ilpumep Tunosoro pacyera: (BCcei rpymnmnoii, BMECTE C MPENO1aBaATEIEM)
1. Tlonb3ysicb Qopmynamu u mpaBwiaMu U depeHIUpPOBaHMs, HAWIUTE MHPOU3BOIHbBIC

GyHKIMI:
a)y =5x* -35x> + x+6; 6)y=(8+x2)\/}; B)y= L+

2
X 4—-x

r) f(x):m; 1) f(x)zSzx; e) fx)= Inx

e’ +e”
2. Pemnre ypaBHEHHE f'(x)=0, €CTH f(x)=(4—x -
3. Petunre HepaBeHCTBO f'(x)>0, €ciut £(x)=2x> —9x> +12x+5.

4. MarepuanbHas TOYKa JBIDKETCS MPSMOJMHEHHO M0 3aKOHY x(,):_l,3+2,2+ 5.. UYepes
3

CKOJIBKO CEKYHJI [T0CJIe Hayajia IBUKEHUSI TOUKa OCTAaHOBUTCS?

5. Jlns manHON GYHKIHH y =5x* —35x2 + x+ 6 Haiiaure  yD,y@) y() y®),
3) caMOCTOSITENTbHOE BBIIIOJIHEHUE TUIIOBOTO pacyeTa (CaMOonpoBepKa MO STAIOHY PelIeHus).

1. Tlonb3ysicb ¢opmynamu u mpaBwiamMu IuddepeHIpoBaHus, HalauTe MPOU3BOJIHBIE
byHKIMA:

a)y=x'- 3X5+§*8§ 6)y={x*-3x-2Nx; B)y=

x%2-1

x3+4

2

T) 1 flx)=e>* flx)=cos5x -
T : ; ) :

2. Pemure ypaBHEHUE f/(x)=0, €CIU f(x)=x* —2x2 +1.

3. Pemmte HEPaBEHCTBO f1(x)>0, ecmr f(x) = L 3 42 7,115
3



4. Ilo npsiMO#t IBUKYTCSI IBE MaTECPHAIIbHBIC TOYKH 0 3aKOHAM x, (1)=4t> -3 U x,(t)=1’ B
KaKOM IIPOMEKYTKE BPEMEHU CKOPOCTh IIEPBO TOUKH OOJIbILIE CKOPOCTU BTOPOM?

5. Ilns nauHoOi GyHKmmH y = X - 3x° +8 Haiiaure  y,y@),y(3), y(),
4) Utoru 3aHaTHst

No Bua pabotsl banbt pOCIUCh
1. Teopus

2. YIpaXXKHEHUS

3. THUII. pacyer

UTOT

[TpakTuaeckast pabota Ne4 TToctpoenue rpagukoB GyHKIIHI 110 UCCIICIOBAHUIO

Llenp paboThl: (OpMUPOBATH YMEHHE HCCIEAOBATh (PYHKIIMH IMOCPEICTBOM TPOU3BOAHON W
BBITOJIHATH IOCTPOEHUE TPAPUKOB.
Xon paboThI:
1) [loBTOpEeHME TEOPETHUECKUX OCHOB (B Mapax, B3aUMOIPOBEPKA)
e Kak HaiiTu acumMnToThl rpaduka GyHKuuu?
e B uyem 3akmouaercs TpHU3HAK BO3pacTaHusA? yObBaHuMsA (YHKIHH? TPU3HAK
CYILIECTBOBAHUS IKCTpeMyma?
e Kak c nmomouplo nepBoil MPOU3BOJHONW HCCIIENOBATh (DYHKIUIO HA MOHOTOHHOCTH U
KCTPEMYMBI?
e Kak ¢ momoupio BTOpOHl MPOU3BOAHON HccienoBaTh (DYHKIMIO HA MOHOTOHHOCTh U
3KCTPEMYMBI?
e B uem 3akimowaercs mnpu3HAK BBINYKJIOCTH? Borayroctu ¢yHKIuM? mOpU3HAK
CyllecTBOBaHMs neperuda?
e Kak ¢ momomuiplo BTOpOH NPOU3BOAHON HCCIENOBaTh (PYHKIMIO Ha BBITYKIOCTh —
BOTHYTOCTb U TOUKH nepernda’?
e Kakoii cxemoil pekoMeH/IyeTcsl [T0JIb30BaThCs IPU MOCTPOSCHUHU Tpaduka GyHKIN?

e Kak c moMompi0 MepBOM MPOU3BOJHOM HUCCIENOBATh (PYHKIIMIO Ha MOHOTOHHOCTH M
DKCTPEMYMBI?
e B ueM paznmuuue MEXIy HaXOXKICHHEM MaKCMMyMmMa W MHHUMyMa QYHKIHH |
HaXO0XKJICHUEM ¢€ HanOOJIBIIEero 1 HauMEHbBIIIETO 3HAYCHUH?
o Kak naiiTi HauOomnpIllee 1 HaUMEHbIIIee 3HaYeHHs PYHKIIUU HA TaHHOM OTpe3Ke?
2) Ilpumep TUMOBOTrO pacyeTa: (BCel rpymnmoii, BMECTe ¢ MpernoiaBaTeaeM)
HccnenoBaTh PyHKIMIO HA SKCTPEMYM, HAUTH TOYKHU Teperuda, aCHMITOTHI U TOCTPOUTH
rpadux pynkuuu y = f(x), ecnu:

a) y=x —3x"+4 6) F(x) = X :
2x+3

3) caMoCTOSITEIbHOE BHITIOJHEHHE TUIIOBOTO pacyeTa (B3aMMONPOBEPKa M0 ITATOHY PELICHNUs).
HccnenoBaTh (YHKIMIO Ha OHKCTPEMYM, HAWTH TOYKH mepernda, acUMITOTHI H
nocTpouThb rpaduk pynkuuu y = f(x), ecau:

x -1
305
2) Ilpumep TUMOBOro pacyera: (Bcel rpymnmnoii, BMECTE C MPENo1aBaTeeM)
1.3aBUCMMOCTh MyTH OT BPEMEHM IpPHU NPSIMOIMHEWHOM JABM)KEHHUU 3a/1aHa ypaBHEHHEM

S(t)=at®  +bt? +ct+d

a) yzéxS—x2—3x+é; 0) flx)=

10



HaiiTi MakcHMMaJbHYIO CKOPOCTH JBMIKEHHS T€la ¥ MOMEHT BPEMEHHM, KOIJA OHa OymeT
JOCTHTHYTA.
Bapuanr a b C d
1 -1 9 0 2
2. Haiitu nauGonbliee 1 HauMeHbIee HA oTpe3ke [m;n] sHauenus dyukuuu f(x) = ax> +
bx? + cx + d, ecn

Bapuant a b C d m n
1 1 -9 15 -16 0 6
2 1 3 -45 8 -6 5

3) caMOCTOSITEIbHOE BBIIOJHEHHE THITOBOTO pacdeTa (B3aMMOIPOBEPKA T10 3TAJIOHY PEIICHHUS).

1. 3aBHCHMOCTH IyTH OT BPEMEHH IpPU MPSIMOJMHCHHOM JIBIKCHHH 3aJaHa ypaBHCHHEM
St) =at3 +bt? +ct+d

Haiitn MakcHMaabHYIO CKOPOCTH IBFDKCHHS TejJa M MOMEHT BPEMEHH, KOTJa OHa OyjaeT
JOCTHTHYTA.
Bapuant a b C d
2 -1 (4 15 |6
3
2. Haiitu naubonbluee ¥ HauMeHbIee HA oTpe3ke [m;n] 3Hauenus dyukuuu f(x) = ax® +
bx? + cx + d, ecin

Bapuant a b C d m n

2 1 3 -45 8 -6 5

4 Vtoru 3aHATAA

Ne Bun pabotsr bannsl pocnuce
1. TEOpUs

2. YIPA)KHEHUS

3. THUIL. pacuer

UTOT

[Tpaktnyeckas padora Ne 5. PerieHre npuUKIaJHbIX 33124 ¢ HOMOIIBIO IPOU3BOTHOM.
Lenb 3anatusa: ¢opMupOBaTh YMEHHUE pellaTh MPUKIAJAHbIE 33Ja4d C IOMOIIbIO
IIPOU3BOJHOMN
Xox paboTshl:
1) IloBTOpeHHE TEOPETHUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)
e B ueM cocTOUT reOMETPUYECKHUI CMBICI TPOU3BOIHON?
e B yem cocTouT Ppu3NUECKUl CMBICT TPOU3BOTHOMN?
e Kak c momompio mepBoil MPOU3BOJHOW HCCIENOBATh (DYHKIUIO HA MOHOTOHHOCTH U
3KCTPEMYMBI?
e B uyem pasnmuune MeXIy HaXOXKJICHHEM MaKCUMyMa M MUHUMyMa (QYHKUUU H
HaXO0KIEHUEM €€ HanOOJIbIIEro U HaMMEHbIIIEro 3HaYEeHU I ?
e Kak HaiiTu HanbosibIIee 1 HaUMEHbIIee 3HaYeHNs QYHKIIMU Ha JAHHOM OTpe3Ke?
2) Ilpumep TUIOBOTO pacuera: (Bcel Ipymnmoii, BMecTe ¢ MpenoaaBaTeaeM)
1. 3aBuUCHMMOCTH NYTH OT BpPEMEHHU IpH MNPSAMOJUHEHHOM J[BMXEHUHM 3a/laHa YpaBHEHHEM
S(t) =at® +bt? +ct+d
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HaliTn MakcuManbHYIO CKOpPOCTh JBHJKEHHS Tella U MOMEHT BpPEMEHM, Korja oHa Oyner

JOCTUTHYTA.
Bapuanr a b C d
1 -1 9 0 2

2. Haiitu nauGonbllee ¥ HauMeHbIIee HA oTpe3ke [m;n] sHavenus ¢pymkuum f(x) = ax3 +
bx? + cx + d, eciun

Bapuant a b C d m n
1 -9 15 -16 0
2 3 -45 8 -6

3) CaMOCTOATECIIbHOC BBIIIOJHCHHUE TUIIOBOT'O pacycTa.
1. 3aBucuMOCTb MYTH OT BPEMEHU IpPU MNPSIMOJIMHEMHOM JBMKEHHM 33JaHa YpaBHEHHEM
S(t)=at>+bt?+ct+d

Haiitu MaKCUMAJIbHYIO CKOPOCTBh ABUKCHUS TCJIId 1 MOMCHT BPECMCHU, KOI'’/la OHA 6y,[[eT

JIOCTUTHYTA.

Bapuant a b c d | Bapuanr a b C d

1 -1 9 0 2 14 —_1 4 15 |6

2 -1 3 15 |-8 15 —_1 5 -12 |3

3 -1 6 5 -4 16 -1 9 -7 10

4 -1 12 1-20 |7 17 -1 18 |-80 |12

5 -1 15 |-63 |1 18 -1 12 |-30 |17

6 —_1 3 8 -5 19 -1 15 |-25 |8
3

7 —_1 2 3 10 |20 —_1 4 -12 |0
3 3

8 —_1 -4 -5 -1 21 —_1 5 -10 |2
3 3

9 —_1 8 -16 | -5 22 —_1 1 8 -7
3

10 —_1 3 0 15 |23 —_1 3 -8 -7
3

11 —_1 2 3 5 24 —_1 4 0 28
6

12 —_1 l 11 25 —_1 5 0 5
6 2

13 —_1 1 8 -7

2. Haiitu HauGonblllee U HauMeHblIee HA oTpe3ke [m;n] 3Hauenus dymkuuu f(x) = ax> +
bx? 4+ cx 4+ d

Bapunant

a

b

d

m

n

12



1,25 -1 9 48 5 -3 10
2,24 1 -18 105 -35 4 8
3,23 -1 -3 -45 6 -6 4
4,22 1 -12 36 -5 1 7
5,21 1 9 24 1 -5 -1
6, 20 1 9 15 0 -6 0
7,19 -1 6 8 -1 -4 -2
8,18 1 3 -45 0 -6 4
9,17 -1 10 45 -2 -3 -2
10, 16 1 7 -15 -1 -5 2
11, 15 1 -6 9 -10 0 3
12, 14 -1 -15 63 1 2 4

Ne Bun pabotsr babt pocnuch
1. TEOpUS

2. THUIL. pacyer

UTOT

HpaKTI/I‘-ICCKaSI pa60Ta Ne 8. Brruncienue HCEONPCACICHHBIX HWHTCIPAJIOB METOJOM 3aMCHBI
HepeMeHHOﬁ " 110 4aCTAM

I_ICJ'IL pa6OTLIZ (l)OpMI/IpOBaTB YMCHHEC BbIYHUCIATD HCOHpeI[eJ'IeHHHﬁ HUHTCIrpal.

XoJ paboThl:

1) TloBTOpEeHHE TEOPETHUECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKa)

Yro sBIIETCS OCHOBHOM 3aJ1a4€il MHTETPaIbHOTO UCUUCIECHUSA?

Kakass ¢yHKums Ha3pIBaeTCS MEPBOOOpA3HON I JaHHOW (YHKIMH Ha 3aJaHHOM
npoMexxyTke? (Ipumep)

B uem cocTouT OCHOBHOE CBOWCTBO MEPBOOOPA3HOM?

UTo Ha3bIBAIOT HEONPEIETEHHBIM HHTErPATIOM?

Yem oTnM9aeTcs HEONMpeAeIeHHBIM HHTETPa OT MepBOOOpa3HON (HYHKITUU?

Yemy paBHBI pou3BOAHASA U AU(dEepeHIInaT HEONPEIeIIEHHOTO HHTerpaa?

B dem 3aximro4aroTcst MpaBUJIO HMHTETPUPOBAHUS BBIPAKEHUS, COAEPIKAIIET0 TTOCTOSHHBIN
MHOXKUTEIH?

13



¢ B yem 3akmo4aroTCs NpaBUIIO HHTETPUPOBAHUS AJIreOpandeckoi CyMMbl (PyHKIUHN?

e UYemy paBeH uHTerpai ot auddepeHnnana HeKoOTopoi GyHKIu?

e B yeMm cocTOUT reoMeTpUYECKH CMBICI HEOIIPEAEIEHHOIO HHTerpaia?

e Kak u3 popmyn nuddepenupoBanus Noay4daT GopMysbl HHTETPUPOBAHHS?

e B ueM cocToUT METOI HEMOCPEACTBEHHOTO MHTETPUPOBaHUS QyHKIHI? (TipuMep)

e Kak npoBepuTh, NpaBUWIbHO JIM HAWIEH UHTErpa?

e B uem cocToUT METOJA MOACTAHOBKM IPU HAXOXKJIECHUU HEONPEJEIIEHHOr0 HHTerpana?
(mpumep).

e B uyem cocToUT METOJ UHTETPUPOBAHUS 10 YACTSAM IPU HAXO0XKJIEHUH HEONPEIEIEHHOTO
uHTerpana’? (mpumep).

2) Ilpumep TumoBoro pacuera: (Bceil Tpynmnoi, BMeCTe ¢ MPernoaBaTesieM)
Haiitu HeonpeneleHHBIN UHTETpall.

n
S
1)f(m X Y

3)f(m-x™"1 —n)-(x™ —n-x+ 5)™"dx

m+n
+m-n-cosx)dx2) Jm dx

n xn N mxnllclx
4) [x" - sin(x"*' + m)dx  5) fa:l—xi dx 6) Jrsin
BapuanT | m n Bapuant | m n BapuanT | m
1 3 4 2 7 3 3 9

3) caMOCTOSITENIbHOE BBIIIOJHEHUE TUIIOBOTO pacyeTa (CaMOIIpOBEpPKa MO ATAIOHY PEILIECHNUs).
Haiitn HeonpeneleHHbBIN HHTErpall.

n
S
D s = o —

3)f(m-xm"1 —n) (x™—n-x+ 5)M0dx

m+n
+m-n-cosx)dx2) fm dx

n oo nlldx
4) [x" - sin(x"*1 + m)dx  5) f% dx 6) Jsinim
Bapuant | m n Bapuant | m n Bapuant | m
4 4 5 5 3 6 6 3
4) Urtoru 3anstus
Ne Bun pabotsr bannsr pocnuce
1. TEOpUs
2. YIpaXHEHUS
3. THUIL. pacuer
UTOT

[Tpaktuyeckas pabora Ne 9. [IpumeHeHue onpeaeaeHHOro MHTErpaa JUIisl BBIYMCICHUS
IUIOINAAEH TUIOCKUX (UTYp U 0OBEMOB Tell BPALCHUS

[lens paboThI: (hOpMUPOBATh YMEHUE BBIYHCIISITH OTPEICICHHBIA HHTETPA.
XoJ paboThI:
1) TToBTOpEHHE TEOPETHUECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKa)
e Yr0 Takoe onpeseneHHbIi uHTerpan ot pyukuun y = f(x) mo orpesky [a; b]?
e B uem COCTOMT reOMeTpUIECKUIl CMBICI ONPEAETIeHHOTO HHTeTpana?

e B yem cocrout (I)I/ISI/I‘{eCKI/Iﬁ CMBICJT OITPECACIICHHOT'O I/IHTeTpaJIa?
14



e C noMoIbto Kakoi (pOpMyJIbl BEIYMCIIAIOT ONPEIEICHHBIA HHTErpa?

e KakoBbl OCHOBHBIE CBOMCTBA OINPEAEIEHHOIO HHTErpana?

e KakoBbl OCHOBHBIE METO/Ibl BEIUMCIICHUS ONPEIEICHHOIO UHTEerpaa?

e Kak ocymiecTBisgercs 3aMeHa IEPEMEHHOM B OIPEIEICHHOM UHTErpasue?

e Kak ocymiecTBisieTcss MHTETPUPOBAHUE 10 YACTSAM B OIPEAEICHHOM UHTErpaiie?

e KakoBa cxema pemieHHs 3a7adydl Ha BBIYHCICHHE IUIOMAAXd (GUTYPBI C ITOMOIIBIO
OTpeIeJICHHOTO UHTerpaia? (mpumep)

e KakoBa cxema pemieHust (U3NYECKUX 3a7ad C MOMOIIBIO OMpPEENICHHOTO MHTerpaia?
(mpumep)

[ ]

2) Ilpumep TumoBoro pacuera: (BCei TpyInmoi, BMECTE ¢ IMPENoaBaTesieM)

1.Berauciuthb HHTCIpajibl HCIIOCPCACTBCHHO!

T (4" 627 +2x+1)dx
1) ! 2) "

2. BprancauTe MHTErpaibl METOJOM 3aMEHBI IIEPEMEHHOMN:

( —+sinx v

LE05T X ;

g e | 51

a2

j(ﬁj—E)S 4 dv jxﬂsz’naticosxdx
) X 2) I

1
3. BBINOJHUTH MHTETPUPOBAHKE 10 YACTSIM

=
I:c sin x dx
s

3) caMOCTOSITENIbHOE BBIIIOJHEHUE TUIIOBOTO pacyeTa (CaMOIpoBEpKa MO STAIOHY PELIECHUs).

Neo 1.BbryucnuTh onpeaerneHHble MHTErpajibl HEMOCPEICTBEHHO:

5{cos x - sin &)ex

-
PROES

1) i(.x; +2x)dx 2) ;

Ne 2.Bbrunciaunts onpeeneHHble HHTErpallbl METOIOM 3aMEHBbI IEPEMEHHOM:

t

e dy

7 by | s

_?3\/36715151'
11 2)

Ne 3.BbInoaIHUTE HHTCTPUPOBAHUC 110 YACTAM B OIIPCACIICHHOM MHTCTPAJIC!

047 dx

[y S——

2) Ilpumep THIIOBOrO pacuera: (Bcell IPYIINO, BMECTE C MIPENogaBaTeIeM)
1. BEIYMCIIUTS TUIOMIAAE (PUIYPHI, OTPAHWYEHHOM JIMHUAME
a) y=1- x> y=0 6) y=x"- 6x 19, y=3x -9
2. CKOpOCTh TOYKH, ABIKYIIEicss TIPIMONINHEHO, 3a1aHa ypasHeHneM v(t) = at? + bt +
c  Berumciure myTth, NpOHIEHHBINA TOYKOM 3a TIepBble d CEKYHJI OT Hayaja JBUKEHHUS.
Bapuanr |a| b | ¢ |d|Bapumaar| a | b | c |d
1 3114(-10(2 12 21|-10-71|3
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3.CunaBa H pactaruBaer npykuny Ha n cM. Kakyio paGoTy HY»XKHO COBEPIINUTb, YTOOBI
pacTsHyTh €€ Ha p cM?

Bapuant | a |n|p|Bapuanr| a |n|p
1 20012812 800 |15
3) caMOCTOSITENILHOE BBIIIOJHEHUE TUIIOBOT'O pacyeTa (CaMONpoOBEpKa M0 3TAIOHY PELLICHU).
1. BeruucnuTh miomaas GUrypsl, OorpaHMuCHHON JTUHUSIMA

y=4- x* y=0 6) y= x>-2x+1, y=2x-2

y=9-x%, y=0 6) y =x>-2x+3, y=x+3

2. CKOpOCTh TOUKH, ABMKYIIEHCS NPAMOIMHEIHO, 3a1aHa ypaBHenneM  v(t) = at? + bt +
¢ Bruucnure myTh, IpoiIeHHBIN TOUKOH 3a epBbie d CEKYHJ OT Havaja JBUKCHUSI.

Bapuanr

a

b

C

d

Bapuant

a

b

C

d

1

21

14

-30

3

14

15

14

6

2

3.CunaBa H pactiaruBaer npyxuny Ha n cM. Kakyio paboTy Hy)KHO COBEpPIINTH, YTOOBI

pacTsHyTh €€ HA P CcM?

Bapuant | a |n|p|Bapuanr| a |n|p
3 10024 |4 600 |3 |6
4) Urtoru 3anstus
Ne Bun pabotst babt pocnuch
l. TEOpUs
2. yIpaXXKHEHUS
3. THUII. pacyer
UTOT

[Tpaktnyeckas padora Ne 10. [lelicTBus HaJl MaTpULIaMu

ens paboTei: popMUpOBaTH HABBIKU BBHITTOJTHEHUS IEUCTBUIN HAJ MAaTPUILIAMH.
Xox paboTsl
1) IToBTOpEeHME TEOPETUYECKUX OCHOB (B Mapax, B3aUMOIPOBEPKA)

e Yr0 Ha3bIBAIOT MATpULIEH?

e Kakue maTpulibl Ha3bIBAIOTCA MPSIMOYTOJIBHBIMU? KBaJJPATHBIMU?

e Kakue MaTpHIlbl Ha3bIBAIOTCS PAaBHBIMU?

e YTo HA3bIBAIOT IJIABHOM IMATrOHAIBIO MATPHUIIHI?

e Kakas KBagpaTHas MaTpulla HA3bIBA€TCS IUArOHAIbHON?
TPaHCIIOHUPOBAHHOW? TPEYTrONIbHON? CTYNIEHYATON?

e Kakue mnpeoOpazoBaHHs MaTpHIlbl Ha3blBalOTCsA djeMeHTapHbiMu? Kak mpusecTH
MaTpHIy K CTYIIEHYaTOMY BUTY?

e Uro Ha3bIBalOT cyMMOM MaTpul? B ueM cocTouT 00s13aTesIbHOE YCIOBHE CYIIECTBOBAHUS
cymmbl Matpuni? Kaknmu cBoicTBamu 001aaeT cymma MaTpuil? (mpumep)

e Uro Ha3pIBaIOT MPOU3BEACHUEM MaTPUIIBI Ha YUCIIO? (IpUMeED)

e Uro Ha3pIBaIOT pou3BeneHUEM JIByX MaTtpull? Kak HaliTM Ipou3BeeHUE JBYX MaTpul?
B 4yem cocrout o6s3aTenbHOE yCIOBUE CYIIECTBOBaHUS pou3BeaeHus marpun? Kakumu
cBolicTBaMH 00Ja/1aeT MPOU3BeeHUE MaTpHIl? (TIpUMep)

HYJIEBOU? €AMHUYHON?

2) Ilpumep TunoBoro pacuera: (Bceil rpyIoii, BMecTe ¢ MpenoiaBaTeiem)
16



1. Haiitu nunelinbie koMmOuHaImu matpuil: a) A+B-C; 6) 3A+2C-6B, ecnu:

37 4 10 2 4 21
A= , B = ,C =
(152} (643} (735}

2. Haiitu A - B, eciu:

ofl ol

-1 4 2 2 6 -3
0) 4=| 3 5 1 [ B=[1 7 -1}
2 1 -1 30 2
3. BbinonHurte neMcTBUs HAJ MaTPULIAMMU:
3 21
1 2 3
1 4 -1 2 1 4 0 1 0 4
. — 13 4 2
3 -1 5 3 -7 1 3 2 -3 5
-2 50
4 1 2

4. IlpuBecTy MaTpHIIbl K CTYIIEHYaTOMY BULY

-1 4 2 2 6 -3
A=|3 5 1 };B=|1 7 -1}
2 1 -1 30 2

3) YnpaxxHeHus u3 yueOHUKa (B rpymnnax, B3aMMOINPOBEPKa 110 OTBETaM B y4eOHUKE)
1. Cnoxenue marpuil: 1a.1. NeNe 2, 4
2. nuHeiHast komOuHarus Matpuil: ri1.1. NeNe8(o0paszen), 9,11.

4) caMOCTOSTEIIBHOE BBIIOJIHEHHE TUIIOBOTO pacueTa (CaMONpPOBEPKaA 110 3TAJIOHY PELICHHUS).

1. Haiitu nuneitnbie komOuHaruu matpuil: a) A - C +B; 6) 5A + 3B — 7C, ecnu:

37 4 10 2 4 21
A: ,B: ,C:
(152) (643) (735)

2. Hatitn A - B, eciu:
SRR
a) 6 9 2 5 :
2 -5 1 3
6)4=9 0 -3(B=|1
2 1 4 -2

3. BeimosiHUTE AEHCTBUS HAJl MATPULIAMU:

34 1)(1 5 3 4) (1 3

I 2 41
215-2—101+50-( ]
6 4 1

01 31
2 0 1 3) (1 -4
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5) Utoru 3ausitus

Ne Bun pabotst baibt pocnuch
l. TEOpUs

2. YIpaXXHEHUS

3. THIL. pacuer

UTOT

[Tpaktuyeckas padora Nell. Beruucnenue onpenenuteneit 3—To u 4-ro MOpsAIKOB

[lenp paboTel: (GOpPMUPOBATH HABBIKM BBIYUCICHUS ONPEICIHUTEICH ¥  HABBIKH
BBIIIOJIHEHM S IEUCTBUI HAJl MAaTPULIAMU.

Xon paboTHI:
1) [loBTOpEeHNE TeOpeTUYECKHUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)
o UTo Ha3BIBAIOT OMNpENEIUTENIeM  KBaJpaTHOW MaTpHIIbI? OIpPENeIUTEeIeEM BTOPOIO
nopsiaka? onpeaenuTeNIeM TPEeThero nopsaka’?
. Kakumu cBoiicTBamu 00J1a1a€T ONPEACIUTENh?
o B dyem cocToMT MeTOI TpEyroibHUKOB MJii BBIYUCICHUS OINPEACTUTENS TPEThEro
nopsiaka? (mpumep)
o Uro Ha3pIBalOT MHUHOPOM? anreOpandeckuM JOMOJHEHHEM 3JEMEHTa OMpeeuTeNns?
(mpumep)
. B dem coctouT MeTO pasznoKEeHHs IO AJIEMEHTaM CTPOKH (CTOJOIA) JJisi BBIYMCICHUS

OTIpEeAENUTENs TPETHETO MopsiiKa? BbICIIEro nopsaka? (mpumep)
2) Ilpumep TumoBoro pacuera: (Bceil rpymmoii, BMECTe ¢ IperoiaBaTesiem)
Brrancnure onpenenurens

3 _2 1 2 -1 1 2 3 2 3 11 5

DN D2 2 3| ;4 o Hh1s 2
3 0 1

18 27 3395

21 3 2

3) YnpaxkHeHus u3 yueOHuUKa (B rpymmnax, B3aMMOIPOBEPKa 110 OTBETaM B y4eOHUKE)
1.Onpenenutenn: NeNo26, 33(o6pasisr), 28,29,35.
2.MuHODBHI 1 anredpanueckue gonoaHeHus: NeNe40,42(o6pasisi), 41,43
3. ompenenuTeNnb 4YeTBEPTOro mopsiika (Bce 3 crocoda Beraucierus): Ne50.

4) caMOCTOATENIbHOE BBINOJIHEHHE TUIIOBOTO pacyeTa (CaMONpOBEPKa 110 3TAIOHY PELIeHHUs).

Brrunucnute ONpCACIINTCIIb:

ey 4 2 -3 3 2 -1 123 4
DI SN )5 1 7| 34 3 8 H2 341
2 0 1 1 1 5 341 2
4 1 2 3
5) Urtoru 3ausitus
Ne Bun pabotbt bannel pocmuch
1. TEeOpUs
2. YIPA)KHEHUS
3. THUIL. pacyer
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uror

[Ipaktuyeckas pabora Ne 12. Pemenue cucreM JIMHEHHBIX anreOpanvyeckux ypaBHEHUH
pa3IMYHbIMH METO/IaMU

Lenp paboTsl: HopMUPOBATH HABBIKU PEIICHUS CUCTEM ypaBHEHHI MeTooM Kpamepa u

METOA0OM Faycca, MaTpUYHBIM MCTOJOM.

Xon paboThI:

1) [ToBTOpEeHME TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA MO JUCTAM B3aUMOOIIPOCa)

Uto Ha3bIBAIOT 3JEMEHTAPHOM CHUCTEMOH JMHEHHBIX anreOpandecKux ypaBHEHUH
(CJIAY)?

Urto Ha3pIBatOT penieHuem siementapuon CJIIAY?

Uro Ha3bIBAIOT OCHOBHOM MaTpHIeH, pacIIMpPEHHONW MaTpHIlei, CTOIOLOM CBOOOIHBIX
YJICHOB, CTOJIOIIOM HEU3BECTHBIX AneMeHTapHoi CIIAY?

KakoBsl ocHOBHBIE MeTOIbI perienust CJIAY?

B gyem cyth Metona Kpamepa mst perienust CJIAY? (mpumep)

Cyrp Merona Kpamepa (Mmeroma ompexaenuTenei): IVIaBHBIA  ONpEAENUTENb
CUCTEMbI—OIIPEIEIUTENN HEU3BECTHBIX—> (opMyiibl Kpamepa;

B uem cyth MmeTona IMaycca s pemenust CJIAY? (mpumep)

Cytp MeTona ["aycca (MeTosa mociae10BaTeIbHOTO UCKIIIOUEHUS HEM3BECTHBIX): MPSMOM
XONl:  pacHIMpeHHass MaTpuila CHUCTEeMbl—  JJIEeMEHTapHble MpeoOpa3oBaHUSI—>
TPEYrojbHBIH BHJ; OOpaTHBIM XOJA: TpPEyrojibHas CHCTEMa— IOCJEA0BATEIbHbIC
[10JICTAHOBKM—> HCKOMBIE IIEPEMEHHBIE.

Uro Ha3bpIBalOT OCHOBHOM MaTpulel, CTOJIONOM CBOOOJHBIX UJIEHOB, CTOJ0LIOM
HEU3BECTHBIX,

MHUHOPOM MAaTpHIIbl, AIreOpanyecKuM JOMOJTHEHUEM 3JIEMEHTa MAaTPHIIbI,
TPaHCIIOHUPOBAHHOM MaTpUIIei?

KakoB anroputm BbrauciaeHus: 00paTHOM MaTpHIIbI?

B yem cyTh matpuuHoro merona pemenust CJIAY?

2) Ilpumep TuOBOrO pacyera: (Bceil rpymnmoi, BMECTe ¢ MperoiaBaTesem)
1. Pemiuts CJIAY: a) metonom Kpamepa 0) meroiom ["aycca B) MaTpuyHBIM METOJIOM

kx +1ly + mz = n,
px+qy+rz=s,
tx +fy + gz = h.

Bapuant | k 1 m n p q r S t f g h
1 1 1 1 0 2 1 0 4 1 -1 2 15
2 1 1 -1 4 |2 3 1 -1 -1 2 6
3 2 1 1 3 5 2 |3 0 1 0 2 5

3) YnpaxHenus u3 yueOHUKa (B TpyIIax, B3aHMOIPOBEPKA M0 OTBETaM B y4eOHHKE)
1. meton Kpamepa: Ne74 ri. 1 (obpazerr), NeNe 75, 79, 81
2. meton ["aycca: No76 .1 (oOpa3zerr), NeNe 84, 86

4) caMOCTOSITENTLHOE BHIIMOJHEHUE TUIIOBOTO pacyeTa (B3auMOIPOBEPKa MO ATAJIOHY PEILICHHUS).
1. Pemmuts CJIAY: a) metonom Kpamepa 6) metoniom I"aycca ,B) MATpUUHBIM METOI0M
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kx +ly + mz = n,
px+qy+rz=s,
tx + fy + gz = h.

Bapuant | k 1 m n p q r S t f g h

4 1 1 -1 0 2 3 -2 2 3 -2 0 1

5 1 1 1 4 2 1 3

\O
w
w
—_
()

6 2 1 1 3 5 -2 3 0 1 0 2 5

[IpakTtnueckass pabora Ne 13. Pemenue 3agad Ha COCTaBJICHHE YPaBHCHHMH W TOCTPOEHUE
MPSIMBIX U IJIOCKOCTEH

Llens paboTel: @POpMHUPOBATH YMEHHE PELIATh 33Jja4d Ha B3AUMHOE PACIOJIOKEHHUE TPSMBIX.
1) [ToBTOpEeHNE TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)
e Kak HailTu KOOpAMHATHI CEPEANHBI OTpE3Ka?
e Kak HaiiTu yrioBoi KO3 GHUIMEHT MPSIMOK, €CIIM OHA 33JaHa OOIIUM ypaBHEHUEM?
o CdopMynupyiTe yCa0BHs MAPAIIEIbHOCTH U MEPICHIUKYISIPHOCTU MPSIMBIX.
e Uro npencrasinsier co00il ypaBHEHHE MTydKa MPSMBIX ?
e Hanumwure ypaBHEHHE NIPAMOM, IPOXOASILEH Yepe3 ABE TOUKHU.
e Kak HaiiTu paccTosiHHE OT TOYKH JI0 IPSAMOA?
e KakoBbl (opMysbl 1Sl BBIYMCICHUS PACCTOSIHUS MEXIY ABYMS TOYKAMH M JEIICHUS
OTpe3Ka B JaHHOM OTHOIICHHH.
2) Ilpumep TUMOBOTO pacyeTa: (BCel rpymnmnoi, BMECTe ¢ MPernoaaBaTelieM)

1. Onpenenuts Kakue u3 Touek M1 (3;1), M2 (2;3), M3 (6;3), M4 (-3; -3), M5 (3; -1),
M6(- 2;1) nexat Ha npsimoii 2x-3y-3=0 u Kakue He JiexaT Ha Hell.

2. Haiitu TOouKy nepeceuenus AByx npsmeix 3x-4y-29=0, 2x+5y+19=0.

3. CropoHsl TpEeyroJIbHUKA JIexar Ha npsamelx  x+5y-7=0, 3x-2y-4=0
7x+y+19=0. Beruncnuts mioniaab TpeyroiabHUKA.

4. CoctaBUTh  ypaBHEHHUS CTOPOH TPEYyroJibHHMKa, 3Has OJHY ero BepmuHy B (2; -1), a
Tak)Ke ypaBHeHUE BbICOTHI 3X-4y+27=0 u 6uccextpuchl Xx+2y-5=0, IpoOBEJECHHBIX U3 Pa3INUHbIX
BEPILUH.

5. Onpenenuts yroi ¢ oO6pa3oBaHHBIA ABYMs NpsAMBIMU: 5X-y+7=0, 3x+2y=0;

6. lana npsimasi: 2x+3y-6=0;

CocTaBuTh 17151 HE€ YpPaBHEHUE «B OTPE3Kax» U MOCTPOUTH 3TY NMPSMYIO Ha YEPTEXKE.

7. Haiitu Touky M1, cummerpuunyro Touke M2(8; -9) OTHOCUTENBHO MPSAMOI,
IIPOXOSIIEH yepe3 Touku A (3; -4) u B (-1; -2).

8. Jlokazarb, 4TO B CIEAYIONIIUX CIy4yasixX JIBE JaHHbIE MPSIMbIE MapalIeIbHbL:

1) 3x+5y-4=0, 6x+10y+7=0;
9. HaitTi nieHTp ny4ka npsMbIX, JAaHHOTO YpaBHEHUSAMU
a(2x+3y-1) + B(x-2y-4) =0
3) caMocCTOsITEILHOE BBIIOJHEHUE TUIIOBOTO pacyeTa (B3aMMONPOBEPKa MO ITATOHY PELICHNUs).
1. Touku PI1, P2, P3, P4, P5 pacnonoxensl Ha mnpsmoi 3x-2y-6=0; ux aOCIuCcChI
COOTBETCTBEHHO paBHbI yuciam 4, 0, 2, -2, -6. OnpenenuTb OpAUHATHI ITUX TOYEK.
2. Croponbl tpeyronsHuka AB, BC u AC Tpeyronbauka ABC naHbl COOTBETCTBEHHO
ypaBHeHUAMHU 4x+3y-5=0, x-3y+10=0, x-2=0. Onpenennts KOOpAUHATHI €TO BEPLINH
3. Jana npsimas 5x+3y-3=0. OnpenenuTs yriaoBoit koappuuent k npsmoii:
1) napaynnensHON JaHHOW MPSAMOI
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2) MepIeHIUKYISIPHON K JTAHHOU MPSMOH.
4. lansl BepiinHbl TpeyroasHuka A(4;6), B(-4;0), C (-1; -4). CoctaBuTh ypas-
HEHUS
a) TpEX ero CTOPOH;
0) MeuaHbl, MPOBEAEHHON U3 BEPIIUHBI A;

5. CocTaBUTh ypaBHEHUSI CTOPOH TpeyrojbHUKa, 3Has oiHYy ero Bepmuny C (4; -1), a
TaK)Ke ypaBHEHUE BbICOTHI 2xX-3y+12=0 u wmeauansl 2x+3y=0, NpOBEIEHHBIX U3 OIHOMU
BEPILUHBI.

6. Haittu npoexuuto Touku P(-8;12) Ha npsmyto, npoxoadinyto yepe3 Touku A (2; -3) u
B(-5;1).
7. HaiiTu ypaBHEHUE MPSIMOH, IPUHAJIKAIIECH MydKy NpsMbIX ox+2y-5) + B(3x-2y+1)=0wu

[IpakTnueckas pabora Ne 14. [Toctpoenune KpuBbIX BTOporo mnopsaka. Iloctpoenue
MOBEPXHOCTEN BTOPOTO MOPSIIKA.

Llens paGotbi: PopMHUpPOBATH YMEHHE COCTABIATh YPaBHEHHs HPSIMBIX M KPHUBBIX BTOPOIO
nopsiika U ymMeHue ctpoutb ux. Crioco6cTBOBaTh (HOPMUPOBAHUIO CICAYIOIIUX KOMIIETEHIIHIA:
OK 2,0K 6, 11K 2.2.
Xon paboThI:

1) IToBTOpEHHE TEOPETUUECKUX OCHOB (B Iapax, B3aMMOIPOBEPKA)

e Kak 3anucath napaMeTpuyeCcKoe ypaBHEHHUE TUIIEPOOIbI?

e Kak 3anucaTth napaMeTpuyeCKOe ypaBHEHUE ALIUIca?

e Kak 3anucaTh napameTpuieckoe ypaBHeHHE napadoib?

e Yro Ha3bBAOT (HOKycaMu, OOJBIION U MaJION OCBIO, SKCIIEHTPUCUTETOM MapadoIIb?

¢ Yro Ha3bIBaOT (hOKycaMu, OOJBIION U MaJIOW OCBIO, SKCIIEHTPUCUTETOM THITEPOOITBI?

e Yro Ha3bIBalOT (hOKycaMu, OOJIBIION U MAJION OCBIO, SKCLIEHTPUCUTETOM 3JLIUICa?
2) Ilpumep TUHOBOTO pacuera: (Bceil Irpymnmoii, BMecTe ¢ npenojaBaTeieM)

1. CocTaBuTh ypaBHEHUE OKPYKHOCTH C LEHTPOM B 3aJaHHOM TOYKE S U JIaHHBIM
paguycom 1: S (4;-7),r=15
2. ns yka3aHHOMW OKPYXHOCTH OMNpPEACIUTh KOOPAMHATHI IEHTpa S U paguyc r

2 2 .
X' +y +7y-18=0 [TocTpouts 3Ty KpUBYIO.

3. CocTaBuTh ypaBHEHHUE OKPYKHOCTH, KaCaIOIIECHCsI OCeM KOOpIMHAT U MPOXOMSIIEH uepes3
Touky M (2; 1).

2 2 _
4. HaifTu KOOpAMHATHI BEPILUH, OCH, (POKYCHI U SKCLIEHTPUCUTET AILIMIICA: 16x"+25y" =400

5. Hanitu KOOpJAWUHAThl BCPIINH, OCH, (I)OKYCBI, SKCHCHTPUCUTET U YPABHCHUA ACUMIITOT

2 2 _ 2 2 _
rumepGorst: a) 4%~y ~100=0 g, x*=3y" +6y—-15=0

2 _
6. Haiftn KoopuHATE! (hOKYCa U HAINCATh YPaBHEHHUE JUPEKTPUCH TS TapaGonsl ¥ = 8x

7. CocTaBUTh ypaBHEHHE MapaloJibl C BEPIIMHOW B Havaje KOOPAMHAT, 3Has KOOPJWHATHI
doxkyca: F (0; 4).
3) caMoCTOSITeIbHOE BBHITIOJHEHNUE THITOBOTO pacieTa (CaMOIPOBEpKa MO ATAIOHY PEIICHHUS ).
1. CocTaBUTh YypaBHEHHE OKDPYXHOCTH C IICHTPOM B 3aJaHHOW TOYKEe S M JaHHBIM
paguycoMm 1: S (2; -3), r = 3;
2. JInst yka3aHHOW OKPYXKHOCTH OIPEICIUTh KOOPAMHATHI IICHTPa S U paJnyc I:
a) 4’ +4y* +16x-32y—-41=0
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3. CocraBuTh YpaBHEHHE OKPYKHOCTH KacarolIEHCs KOOPAMHATHBIX OCEH M JIeKalleu
B IV uerBepTH, ecnu ee paauyc paBeH 4.

2 2
4. HaifTu KOOpAMHATHI BEPIINH, OCH, (DOKYCHI U SKCIIEHTPUCUTET HIUIHIICA: 25x"+9y” =300

5. HaiiTu KoopAMHATBHl BEpIIMH, OCH, (OKYCHI, SKCUECHTPUCHUTET U YPABHEHHUS ACHUMITOT

2 2 _ 2 2 _
rumepGompr: a) 10X ~9y" +144=0 gy 16x" =9y" —64x-54y -161=0

2 _

6. HaifTu koopauHaTh! OKyca 1 HalHCATh ypaBHEHHe TUPeKTPHCHL At mapabonst X = 16

7. CocTaBUTh ypaBHEHHE HapaOoJibl C BEPIIMHONW B Hayajie KOOPAMHAT, 3HAs KOOPAWHATHI
dokyca: F (6; 0).

4) Utoru 3aHsTust

No Bun pabotsl banbt pocCIuch
1. Teopus

2. YIPAKHEHUS

3. THUII. pacyueT

UTOT

[TpakTuueckast pabota Ne 15. Pernenre KOMOMHATOPHBIX U BEPOATHOCTHBIX 3a]1a4.

Llens paboThl: (hOPMUPOBATH YMEHHUE pEIIaTh MPOCTEHIINE KOMOMHATOPHBIE 331a4H
Xon paboThl

1) IToBTOpEeHUE TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)

e Kakoii paznen MareMaTHKU Ha3bIBAIOT KOMOMHATOPUKON?

KakoBbl OCHOBHBIE TOHITHSI KOMOUHATOPUKHU?
Yro Takoe n-paxropuan?
UYro Ha3bpIBalOT MEPECTAaHOBKOW U3 N 3JIEMEHTOB?
UYTo Ha3bpIBaIOT pa3MELICHUSIMH? COUETaHUSIMU U3 N 3JIEMEHTOB IO m?
UTo Ha3BIBAIOT AJIEMEHTAPHBIM COOBITHEM?
UTo Ha3BIBAIOT MHOYKECTBOM 3JIEMEHTAPHBIX COOBITUI?
Kakoe coObITHE Ha3bIBAIOT JOCTOBEPHBIM? HEBO3ZMOXKHBIM? CIIydaiiHbIM?
Uto Takoe BEpOSTHOCTh COOBITHS?
4eM COCTOUT KJIACCHUECKOE ONpeieTIeHUEe BEPOSITHOCTH cOOBITUS A?
YeMmy paBHa BEPOSTHOCTb JOCTOBEPHOI0? HEBO3ZMOKHOTO? CllyyaifHOro  coObITHSA?

2) Ilpumep THIIOBOTO pacyera: (Bcel ITpyInmoi, BMECTE ¢ MPeroiaBaTesieM)

1. CnoBo cocTaBieHO W3 KapTOYEK, Ha KaXJ0H M3 KOTOpHIX HamucaHa ojHa OykBa. 3areMm
KapTOYKHM CMEIIMBAIOT M BBIHUMAIOT 0€3 BO3BpaTa Mo oaHOM. Hailtu BeposTHOCTH TOro, 4TO
OYKBbI BHIHUMAIOTCS B TIOPSIJIKE 33JJAHHOTO CJIOBA.

Crnoso: IPUCBAVNBAHUE

2. B rpymnme 2 oTaMyHUKOB U 7 XopommcToB. Ha KoH(pepeHIo U3 HUX Hayjnady BBIOMpAroT 3
yesoBeK. Yemy paBHa BEpPOSTHOCTB TOTO, YTO:

1) 6yayT BbIOpaHb! TOJBKO OTIMYHUKH; 2) BHIOPAHBI TOJIBKO XOPOIIUCTHI?

3) CaMOCTOATEIIbHOE BEIIOJIHECHHE THIIOBOTO pacucTa

1. CioBo cocTaBiICHO H3 KapTO4CK, Ha KaXXJa0u U3 KOTOPBIX HallMCaHa OIaHa 6y1<Ba. 3arem
KapTO4YKH CMCHIMBAIOT U BBIHUMAKOT oe3 BO3BpaTa I10 oxHoi. Haiitu BCPOATHOCTL TOI'0, 4YTO
6YKBBI BBIHUMAIOTCA B MMOPAAKE 3a/IaHHOI'O CJIOBA.
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CiioBa o BapuaHTaMm:

1 TIPOTPAMMA 12 ITPOOEAYPA 23 CEPJIEYHUK

2 [TIPOTPAMMUCT 13 IIPUCBAVUIBAHUE 24 T[TOJIYIIPOBOAHUK
3 IPOTPAMMIPOBAHUNE 14 YCJIIOBUE 25 TPAH3UCTOP

4 CTATUCTUK 15 ITPOLOECCOP 26 UHTEI'PAJI

5 CTATUCTHUKA 16 ITAMATDH 27 KAJIBKYJIATOP

6 COBbITHE 17 YCTPOUCTBO 28 BBIYNCJIUTEJIb

7 CJIVYATHOCTD 18 IIEP®OJIEHTA 29 OIIEPALINA

8 BEPOATHOCTD 19 IIEPOOKAPTA 30 APUOMETHUKA

9 AJITOPUTM 20 ®EPPUT 31 KOPPECIITOHAEHT
10 BJIOK-CXEMA 21 MATHUT 32 I'OCYJAPCTBO

11 ITIOATIPOI'PAMMA 22 TUCTEPE3HUC 33 JOKA3ATEJIbCTBO

2. B rpynne N ornmuyaukoB u M xopommcroB. Ha KoH(pepeHIHMIO W3 HHX Haynady
BbIOUpatoT K uenosek. Yemy paBHa BEPOSITHOCTb TOT'O, UTO:
1) OynyTt BEIOpaHbI TOJIBKO OTJIIMYHUKH; 2) BBIOPAHBI TOJIBKO XOPOIIUCTHI?

3HaueHus NapaMeTpoB 10 BApUAHTAM.

Bapuant 1 2 |13 |4 |5 6 |7 &8 19 (10 |11 {12 (13 |14 |15 (16
N 2 3 4 5 32 5 4 2 6 4 S5 B 3 2
M 7T 8 9 9 [ 10 4 |8 11 7 105 ©6 5 P9
K 3 4 4 B 4 4 B 5 B S 4 5 5 4 5
Bapuant (17 |18 19 20 |21 22 23 24 25 26 27 28 29 [30 (31 |32 33
N 2 3 4 5 B 2 5 4 2 B 6 4 5 3 3 2 4
M 1 j10 6 5 © |11 8 |5 (7 4 6 9 9 5 |7 8 5
K 3 2 2 B 4 2 5 B3 5 4 3 6 5 5 4 5 4
4) Utoru 3aHstus

Ne Bun pabotsr banier IToamuce

1. Teopus

2. THIL. pacyer

UTOT

23




[TpakTrueckas padota Ne 16. Ananuz, 06pab0TKa W MPEACTABICHUE CTATUCTHYECKUX JIAHHBIX.

Ilens paGotbl: (GopMHpPOBaTH YMEHHME CTPOUTHb JJs JAHHOW BBIOOPKHM €€ TrpaduyecKyro
Jyarpammy, pacCUMTBIBATh 10 JAHHOW BBIOOPKE €€ YMCIIOBBIE XapaKTEPUCTUKHU.
1) [ToBTOpEHNE TEOPETUUECKUX OCHOB (B I1apax, B3aUMOIPOBEPKA)
Uro u3yuyaet MaTeMaTuyecKasi CTaTucTuka’?
KakoBbl c11oco0bI IpeACTaBICHNUS JaHHBIX B MATEMaTHYECKOM CTaTUCTHKE?
Uro Takoe reHepalibHas COBOKYITHOCTb?
Uro Takoe BbIOOpOUHAsi COBOKYITHOCTb?
KakoBbl 00beMbI TeHEepaTbHOI U BEIOOPOYHOI COBOKYITHOCTH?
Uro Takoe BapUallMOHHBINA U UHTEPBAJIbHBIE PSAJIbl pacIIpeieacHUs?
Yro Takoe cTaTUCTUYECKOE pacrpeaesieHue?
e Yr0 TaKoe MOJIUIOH U TUcTOrpamma’?
e KakoBbl OCHOBHBIE XapaKTEpPUCTUKU BapUALMOHHOIO psja
2) Ilpumep TunoBoro pacuera: (Bceil rpyImIoii, BMeECTe C MpenoiaBaTeiem

Jlana BeiOOpKa (poTOKOI HaOMIOAeHUH ), Tie N — 00heM BBIOOPKH.
Hauano nepBoro unrepsana:(. Jnuna uatepsana:l

I[To BeIOOpKE

1. cocTaBUTh BapHallMOHHBIN s

2. BBIYUCIUTH OTHOCUTEIbHBIE YACTOTHI (YACTOCTH) U HAKOIJIEHHbBIE YaCTOCTU
3. mocTpouTh rpaduKku BapHaMOHHOTO Psijia (ITOJUTOH U THCTOTPaMMYy)
4. cOCTaBUTb SMIIMPHUUECKYIO (PYHKIHUIO paclpeaeeHus

5. mOCTPOUTH TpaQUK SMIUPUIECKON (QYHKIIUH pacripeieIeHUs

6. BBIYMCIIUTD YMCIIOBbIE XapaKTEPUCTUKH BAPHALIMOHHOTO psijia:

1) cpennee apudpmernyeckoe &

2) mucnepenio S

3) CTaHZAPTHOE OTKIOHEHHE
4) mony Mo; menuany Me.

Boibopka A N =82

1 {3 (3 |2 (0 (2 (4 |3 |2 |1 (2 (2|2 |2 {3 (3 |1 1|1 |3

o1 (2 1 14 {4 |2 (3 |3 |5 |5 |2 |1 (2 |3 |2 |3 |1

2 |1
r{o |1 0 (4 (1 |1 (0 (2 (2 (4 (2 |1 (4 |3 (0 2 |0 |2 |0
3 |1

3) CaMOoCTOSTENbHOC BHIIIOJHCHHUE TUIIOBOTO pacdcTa

Bribopka A1 N =69

04120 S |1 1(13]0]2 214 (312131310415
311 5 2 0 [2]2(3]2)|2 21621 ]3]1]3 1 |5
515 3 2 2 1012113 21315 (35|25 |2
213 4 |3 2 (312142

Bribopka A2 N =66
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317146 |14 5/3(219(0|5 16 3] 1
5| 5 4] 2| 6| 2 5 i 1] 5| 6 4 4 51 5
31 41 3] 7| 4] 5 7 17 4 6/ 6 7 41 41 3

51 7] 6| 6] 1
Bribopka A3 N =82
1133 (2]0]2 2111222 1|3

2111071 1 41213 |13|5]|5 311
1joj140(4|1]1]0]2214|2]|1 210
311

Bribopka A4 N =70

3 13 |1 0 |0 |3 5 0 |0 |4 5 |14 |7 |4

513 |3 0 |2 |3 4 2 |4 516 |6 |3

5 14 |1 3 13 |6 5 12 I |5 |6 |1

3 13 |3 5 16 |1 4

Beibopka AS N =81

02 |5 1 {0 |8 |6 |0 [6 |0 |3 |5 |0 1 |8 |7 0 |7 |7

313 (6 |5 (4 |5 1|6 |4 |4 |5 (5|56 |4 |7 |7 715 |6

2 |3 |3 |5 |54 |4 |6 (5|5 |4 |6 |4 5|6 |7 1 |12 |2

316 (6 |4 |4 14 |5 |56 (2|2 |2 |1 |3 (4 |4 316 |4 |0

Boibopka A6 N =73

4 (1 10 |7 |6 |3 |7 |8 |7 |4 |7 |8 |7 319 |3 5 10 |10

6 |5 |7 |6 |3 |8 |4 |3 |8 |4 |6 8|7 8 |7 |7 4 11 |10

6 |7 |4 |4 |0 |5 (4 |4 |8 |55 |7 |3 8 |5 |6 6 10 |10

3 (57 (8|57 (9 |8 |2 |3 |6 |9 |11

Beibopka A7 N =64

2 12 |1 3 14 |2 1 3 |4 4 13 |1 |4

0 |4 |2 3 14 |3 3 13 3 |3 |1 |5

3 10 |2 1 |2 |3 0 6 |2 1 |2 (0 |3

1 {0 |0 2
Bribopka A8 N =280

8 |4 |4 |7 |5 |55 (3 |2 |3 |6 |7 |6 |6 10 |10 |10

716 (8 |7 (7 |9 |1 |3 (4|7 |4 4|5 |4 10 |10 |11

915 |6 |5 |6 |4 |7 |2 |5 |7 |6 |7 |3 |8 11 10 |10
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=179

Beibopka A9 N

=88

86

Bri6opka A10 N

Breibopka A11 N

=80

Bri6opka A12 N
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3

01214 (0|0 |0

3

N=73

Bribopka A16

95

73

80

&9

N =

Bribopka A17

Brei6opka A18 N

Boibopka A19 N

Boibopka A20 N

Bri6opka A21 N =85

Bribopka A22 N =65
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2 |3 |1 6 |4 |6 |3 (3 |1 (3 |1 |2 |4 |4 |4 3 |0 |3 4
2 |3 |2 3 13 (2 (0 |6 (1 |0 |2 |2 |6 |2 |0 |2 (4 |3 5
3 10 |4 4 13 |5 |3 (2 |5 (2 (0 |2 |0 |2 |5 |0 |1 |3 2
0 |2 |2 2 |5

Bri6opka A23 N =66

1 |4 |3 3 /1 (0 (4 |0 (4 (3 |2 |0 (2 3 13 |1 (0 3
312 |3 3 13 |2 6 2 2 |3 |4 3 12 2
0 |1 |2 3 16 [2 (1 |4 3 S5 14 (3 12 |1 |1 3
2 10 |2 2 |2 |3

Bribopka A24 N =76

715 |5 S |5 19 (|4 |5 |3 |8 |5 |3 (8 (3 (319 11
8 |3 |3 6 |2 |7 |4 |4 |3 |5 |7 |4 |6 (5219 8 11
1|7 |7 4 (4 19 |7 |4 |3 |1 |6 |6 |4 |5 |4 |5 7 10
8 |4 |2 707 |5 (19 |6 |2 (7|7 |9 (2 |6 |8 |11

Bribopka A25 N =94

2 10 |2 6 (2 |3 |5 (3 |8 |3 |6 |4 |5 |2 |6 |6 |5 |5 8
3 15 |3 2 |4 |5 (2 (1 (6 |9 |7 |6 |7 |4 |5 |6 |56 3
6 |5 |5 1 |7 |6 (4 |1 |5 |6 |4 |7 |2 |8 |8 |2 (8 |2 6
5 |12 |3 6 (3 (3 |5 |3 |3 |7 |5 |6 |6 |3 |4 |6 |7 |4 2
707 |1 2 |3 (6 |6 |3 |2 |6 |4 |2 (4 |8

3) Utoru 3ausatus

No Bun paGotsr banasr IToamuce

1. Teopus

2. THUIL. pacyer

UTOT

Jlureparypa.

OcHoBHas nuTeparypa:
Jlucnukun B. T. Matemartuka B 3a1a4ax ¢ pemeHusMu: yaebnoe nocodue / B T. T. JIucuukus,

. JI. Conoseituuk. 7-e uz., crep. — Cankt — [lerepOypr: Jlansb, 2020.-464 c. ObC Jlansb.

JononHuTenpHas TuTepaTypa:
Hanasu A. A. Marematuka: YueOuuk / A.A. JlagasH. - 3-e uza. - M.: ®opym: HUL] UTHOPA-M,

2021. - 544 c. 9BC znanium
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