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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- MPOEKTHBIN

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 01 Ob6pa3oBanue u Hayka (B cepax: oOpazoBaHMS; HAyUHBIX HCCICIOBAHUI >KUBOW MPUPOJBLI,
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJB30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B IEJSX OXpaHbl Mpuposl), 13 Cenbckoe X035UCTBO (B cdepax: MoyueHUs] HOBBIX COPTOB U TIOPOJ
B PAcTEHUEBOACTBE U IHKMBOTHOBOJICTBE; OOECIEUEHHS] HSKOJOTHUECKOW Oe30MacHOCTH MPOIYKTOB
CEJIbCKOXO35IICTBEHHOTO TpoM3BoAcTBa), 14 JlecHoe Xx03siicTBO, 0X0Ta (B cepax: UCCIECAOBAHUS JIECHBIX
HKOCUCTEM; YIPaBJICHUS JECHBIMH Ouopecypcamu), 15 PrIO0BOACTBO M pBIOOIOBCTBO (B cepax: OLEHKU
COCTOSIHUS M ITPOYKTUBHOCTH BOJHBIX SKOCHUCTEM; YIPABICHHUS BOAHBIMU OHOpECypcamMu)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaTbHBIC
JercTBUs (IPU HATTUYIAN
npodcrangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUpPOBaHUs TPYIAOBOTO
WIH TIPO(heCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-1 Cnocoben
OCYIIECTBIATH MOKCK,
KPUTUYCCKUI aHATTN3 U1
CHHTE3 UH(pOpMAIIHH,
MPUMEHSTh CUCTEMHBIH
TOJIXOJT JJIST PEIICHHUSI
[MOCTaBJICHHBIX 3a1a4

AHaJ'H/I3I/Ipy€T MNOCTaBJICHHYIO  3aJa4y, HCIOJIb3Ys
(bYHﬂaMeHTaHLHBIe 3HAHHUS B O0OJACTH MaTeMaTHYECKHX
HayK, CTpOUT TUIMOBYIO MATCMAaTUYCCKYI0 MOACIIb
KOHKPETHOI'O U3y4acMOI'0O ABJICHUSA

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VYK-1 CnocobGeH OCymIeCTBIATh MOMCK, KPUTHUECKUN aHAaNU3 U CHHTE3 WH(pOpMaluH,
MPUMEHATH CUCTEMHBINH MOAXO/ AJISl PEIICHUS ITOCTABICHHBIX 3a1a4

Ne HaumeHnoBanue ®dopma
n/n JTUCIIUTLITNH, o0yueH
OTIPEIETISIOIIX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
213
1 |Beicmiast MaTemaTuka
2 |Coznanue u +
yIpaBJIeHHE OazaMu
JTAHHBIX
3 | ®unocodus +
4|Lludposas kyneTypa | +

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:




JucuunnuHa « BBeneHue B BBICIIYIO MAaTEMATUKY» U3ydyaeTcs B 1 cemecTpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00beM OUCLUILUIAHEL:

Ounas

Bun yueOHOM paboOTHI
Y p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 64
Jlexmm (JIextmm) 32
[Tpakrtuueckue (Ilpakt. pad.) 32
CamocrostensHas padota (CP) 44

3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmel TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
1 cemectp
1 Marpuis! 1 4| alsg KontponbpHas
OIIpEeNEIUTENN pabora
2 Cucremsl KontponbpHas
JUHENHBIX 4 14 |6 pabora
YpaBHEHUH
3 BBenenue B ananus KonTtponbHas
6 | 6 | 6
pabora
4 Huddepenunanbao 616l 6 KonTponsHas
€ UCUHCIICHUE pabora
5 HNuTterpanbHoe 6 6 | 6 KonTtponbHas
HCYHCIICHHE pabora
6 Bekropnas anrebpa | 4 | 4 | 6 TecTtupoBaHue
7 KommnnekcHsie > 1216 TectupoBanue
qrcna
Tema 1. Marpuus! u onpegeaureau (YK-1)
Jlekumus.

Marpuusl: omnpeneneHue, KBaapaTHash MarTpulia, INaBHas W NoOOYHAs AMAroHajl M, HyJeBas MarTpula,
eIMHUYHAas MaTpHlla, TPEYyroJibHbIM BHUA MaTpullbl. TpaHcroHHpoBaHHe MaTpuubl. Omnepanuu Haz
MaTpuLaMu (CI0KEHHE U BBIYMTAHHE MATPULl, YMHOKEHHE MATPUIbl HA YUCIIO, YMHOKEHHUE MAaTpUIl) U UX
cBoiicTBa. Omnpezenenre obpaTHO Marpuilbl. OnpeaenuTend BToporo nopsaka. OnpeaenuTen TPeThero
nopsaka. MeTon TpeyroJbHUKOB Ui BBIYMCIICHUS ONPEICNIUTENs] TPEeThero mnopsaka. Beraucienue
oTpesenuTeNell BBICIINX MOPSAKOB: METOJ] SJIEMEHTAPHBIX IPeo0pa30BaHUi, METO/ PA3JIOKEHHUSI IO CTPOKE
unu cronOiyy. CBolicTBa ompenenutencii. HeBbipoxkaeHHBbIE MaTpuilbl. MuHOpHI n-1-ro mopsaka u
anreOpandeckue MomoiaHeHUss. MuHOpbl k-ro mopsiaka. Panr marpuiibl. Meton OKaWMIISIOIIMX MHUHOPOB
JUIS BBIYUCIICHUS paHra Marpuilbl. MeToa 5SJIeMEeHTapHBIX MpeoOpa3oBaHUN [JIsl BBIUMCICHHS paHra
MaTpuIlbl. OJKBUBaJeHTHBIC (T0M00HBIE) MaTpuilel. llpucoenunenHas wmarpuma. OOparHas Marpuiia.
Brruucnenune oOpaTHOM MaTpHIBl C MOMOIIBIO MPUCOCIUHEHHOW. BhruncieHne oOpaTHON MaTpHIlbl C
MTOMOIIbIO METO/1a ANIEMEHTAPHBIX MTpeoOpa3oBaHuil. MaTpuuHble ypaBHEHHUS.



IIpakTH4Yeckoe 3aHATHE.
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3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. 3anumute Matpuisl A, B u C pasmepHocTr 4x4 ¢ niensiMu Ko UIMeHTaMHu.

Brruucnure
a) 2A+3B,
0) A B xBajpare,

B) A*B u B*A. Bepno 11, utro A*B = B*A?
2. 3anuunTe YMCI0Bble MaTpuUllbl: A pazmepHocTH 2x2, B pasmepHoctu 3x3, C pazmepHOCTH
4x4.

a) Beruncnure onpenenurenu marpun A, B u C.

0) MHHODBI U anreOpanyecKue TOMOTHEHHUS MaTpHUIlbl B.

3. 3agaiTe YUCIOBYIO HEBBIPOXKACHHYIO MaTpuily A nopsiaka 3x3. Haiinute panr Marpuiisl A ¢
MOMOIIbIO MPUBEACHUS K CTYIIEHUaTOMY BHUly. BbIuncianTe npucoequHeHHYI0 MaTPUILy JUJIsl MaTPHUIIBI A.
Haiinure oO6paTHyro MaTpuily K A ¢ TIOMOIIBIO MPUCOSANHEHHOHN MaTpulibl. Haiinure oOpaTHyro MaTpHIly K
MaTpuIle A ¢ MOMOIIBIO METO/Ia DIIEMEHTAPHBIX MPEe0Opa30BaHMIA.

4. 3agaiTe YMCIOBYIO HEBBIPOXKACHHYIO MaTpully B, He paBHYI0 A, mopsiaka 3x3. Pemure
ypaBHeHusa AX=B u XA=B.
5. Brruucienus mpoBepbTe B CUCTEME KOMITbIOTEpHOM anreOpsl Mathpar

http://mathpar.cloud.unihub.ru

Tema 2. Cucrembl JuHelHbIX ypaBHennid (YK-1)
Jlekumus.



Cucrempl JnuHENHBIX YypaBHeHHIl. COBMECTHBIE, HECOBMECTHBIE, OIIPEIECICHHbBIE, HEONPEICICHHbIE
cucteMbl. MaTpuuHas 3anMch CUCTEMBl JIMHEHHBIX YypaBHeHMH. Teopema Kponexkepa — Kamnemnn.
OnHopoaHbIE CUCTEMbI ypaBHEHM. PemieHue cucreM THMHEWHBIX ypaBHeHHH. OOliee perieHne CUCTeMbl
ypaBHenuil. @yHnamenransHas cucrema pemienuii. Meron Kpamepa. Marpuunsiii cioco06. Meton T'aycca.
CoOcTBeHHbIE YKCia U BEKTOPBI MATPULIBI

IIpakTH4Yeckoe 3aHATHE.

IMprmaepeere sagamera:

) . - . r—3yv=1, v
1 Thyets{xg, yp) — PeIRHHe CHUTEMBI THHEAHEN Ypassermit+_ o -7 — ) -Haimumevy -y J
2 .-TIa5a CHCTEMA TTHEEHE VPa BHEHEHE - fr-sy=1
o - b @x + 5v=—2.

[Tpr-Earo o CHCTEMA He HMeeT PRI HIH |

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3anaiiTe HEBBIPOXKACHHYIO MaTpuily A pasMepHOCTH 4x4, BEKTOp pasMepHOCTH 1x4.

Nel. Pemmre cucremy nuHelHbIX ypaBHeHu AX=B metonom Kpamepa u MaTpuyHBIM METOAOM.

Ne2. Haiinure oOree pemenue cucteMbl AX=B ¢ MOMOIIbI0 METOAa UCKITIOYCHHSI HEU3BECTHBIX (METOa
I'aycca).

Ne3. Haitnure obmiee pereHue oqHopoaHol cucteMbl AX=0 ¢ TOMOIIBIO METOAA UCKITIOUCHHS
Hen3BeCTHHIX (MeTona ["aycca).
Brruucnenus mpoBepbTe B cUCTEME KOMIBbIOTEpHOM anredpsl Mathpar

http://mathpar.cloud.unihub.ru

Tema 3. BBenenue B anaaus (YK-1)
Jlekumus.

OYHKIIMKM U UX CBOMCTBA: ompeneicHue (GpyHKIHMH, 00IacTh ONMPEACICHUs U 00JacTh 3HAUCHUM (YHKITUH,
YeTHOCTh (PYHKIMHU, BO3pacTamolue, yObIBarollve, HEBO3pacTalollre, HeyObIBarolile, MOHOTOHHBIE
byHKIMK, nepuoAanueckue (GYHKIHMHM, OorpaHu4eHHble (GyHKIMH. OCHOBHBIE 3J€MEHTAapHbIE (QYHKLHUU:
CTENeHHas, MoKa3aTelbHas, JIorapupMuiecKasi, TPUTOHOMETPUUECKHEe U OOpaTHble TPUTOHOMETPHUUYECKHE
¢byakuuu. Cyneprno3uruss (QyHKIAW WM CIOKHAs (QyHKIUsA. OnemeHTapHble (yHKuun. [Ipumepsr
AIIEMEHTApHbIX  (YHKIMI: MHOTOWIEH, palloHaJIbHas byHKIMS, UppanuoHaidbHas — (QyHKIuS,
runepoonmnueckue ¢pynkuu. [Ipenen Gpynkuuu B Touke. [Ipenen GpyHkumm Ha 6€CKOHEYHOCTH. TeopeMbl 0
npenenbHoM Tmiepexone.  Heompenenennoctu. HekoTtopble MeTOABI PacKpbITHUS HEONpPEAETeHHOCTEH.
3amedaresbHbIe TIpeAeibl. ACUMITOTHYECKOE cpaBHeHWEe (yHkiui. HempepwiBHOCTH (PyHKIMH. Toukm
pa3pbiBa.

IIpakTnyeckoe 3aHsATHE.

IMprmeprere sagasmr T
1 BeiuncaeTe mpegeast]
-

[ Y T T
a)lim — o) lim — L
i~wto x2+2x—5 =1 x*+2x-5
2. -OmpegeInTs ROIHYECTEO TOUSE H3 VEazamrerx—0,1;0;0.2;-0 93;-1 053;1 &5, xoTopE1e-

MpHHATTEFAT E-opecTHocTH Touss-X = lmpre = 0,159
q

L)
[

3ananus AJ51 CAMOCTOSITEILHOI padoThI.



JagaHHA JIA'CAMOCTOATEIbHOA padoTnld
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Tema 4. IludpPpepenumnanbnoe ucuucienue (YK-1)

Jlekumus.

Onpenenenue npou3BoaHOW. [Ipom3BomHass CyMMbl, TpPOU3BEACHUA U 4YacTHoro. IIpousBomHas
aneMeHTapHbIX GyHKUUWA. [IpowsBomHas cnoxHOW ¢yHKIMU. [Ipon3BOmHAs CIIOKHO-TIOKA3aTEIbHOMN
¢bynkuuu. IlpowsBomnas oOpartHou ¢yHKMU. [IponsBogHas ¢yHKIWW, 3aJaHHOW TapaMETPUYECCKH.
[TpousBonHass GyHKIMH, 3aJaHHON HESBHO. leomeTpudeckuii CMBICT mpou3BogHOW. KacarembHas k
rpaduky dynkinuu. JuddepeHimman W e€ro CBA3b C NPOU3BOAHOW. [eomerpuueckuit  CMBICI
mupdepennmana. IlpousBogubie u auddepeHansl  BBICIIMX MOPSAKOB. MeXaHWYECKHl  CMBICT
npou3BogHON. OcHoOBHBIE Teopembl auddepennmpoBanusa. MccnemoBanne GyHKIMNA W TOCTPOCHHE
rpadukoB. MOHOTOHHOCTh U 3KcTpeMyMbl. Hanbosnbiiee 1 HauMeHbllee 3HaueHUs! (PyHKIUU HA OTpE3Ke.
BrInykinocTs ¥ BOTHYTOCTh PYHKIIUU. ACUMIITOTHI rpaduka.

IIpakTH4Yeckoe 3aHATHE.

IMprmaeprere-sagasea-|
1 +Hafisre :(_ 2T’
aly=e ' 6)y = sin'x, B}y = arcte5x

-Hafimerre mponesy TEH - VO BB - HyEEITFIY = 2 — 3x +x°.7

-Hafmerre mponMesy TEH B030a CTAHIA - PVHEITEY = x° —3x° + 3x+ 1.7

~Haimerme yraosof wos e xa caTemsanoi 5w rpa desy -$yvEsaEm -y = - tsweTouse-x=01
HaFmerre IpoHsEoaHyI0)Y | BTOpOro mopagsa GyvHimE Y = cos(2x).Y

= L b

(=]

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

3agaHEA I CAMOCTOATEIBHO pad o ey
1. -Hagimev"-, come

a)r = “Ir.‘-: B g i+ oty e e o ) B B

31'-‘I x 1
=27 438 (33

E) " )
2 TloctponTs Tpadem-dyHrmm:|
) =

-2 ¢



Tema 5. UnTerpasabnoe ucuncienue (YK-1)

Jlekumus.
Heonpenenennsiii naTerpan. OCHOBHBIE NMPUEMbI UHTErpUpoBaHusa. HenmocpeacTBEHHOE MHTETpUPOBAHUE
mo Ttabmuiie. MeTon 3aMeHBl MEpeMEHHOW. MeToa WHTerpupoBaHus MO dvacTsaM. [locTaHoBKka 3amadn
UHTETPUPOBAHUS B KOHEUHOM BHJe. VHTerpupoBaHHE palMOHAIbHBIX BBIPAXKEHUN: HHTETPUPOBAHHE
MPOCTBIX PpoOeH, MHTETPUPOBAHUE paAllMOHATBHBIX (YHKIUMN. MHTETrpupoBaHHE HEKOTOPBIX BBIPAKEHUH,
ColleprKallluX paaukaibl. MHTerpupoBaHre TPUTOHOMETPUUECKUX BbIpaxeHUi. OnpeneaeHHbld HHTErpal.
HecoOcTBeHHBIC HHTETPATTBI.

IIpakTH4Yeckoe 3aHATHE.

ITprmieprere =a naem T
.

1 +Hafmure Ece nepeoodpasaee -gvEsmEm fix) = cos3cy
2. -VEa#WTe BCe BePHEIS YVIEePETe A (C — IR 0MSE0IBELA 0 CTORHNEAA )T
+:-[ Blnxdx = 8 [ Inxd=T

+(f(1-5x%dx)" =1 — 5279

=[x + 9)simxdx = [(x° +9)dx [ simxdxT

- d(cosx) = (cosx) +¢7

3. -Kamneererpasod 0Op egerieT ol N0 aE fHTVpEL, 150 0p At ol Ha preyHRe ™

y=axt+1

e
o= xdxf) (1 - x%)dx
L=l (2 - xMdx
Ay = xdxf (1 - 2 dxg
Lo+ D f) (27 + 1)dog

4 -3amrmnTTe OHpe JeT e HEEI - MHTSTPAT, BB A LT TLT0 I3 TE TP &Y TO IR HEED -C B IITFHA M
(0;0)(0;0)..(2:6)(2;6)-.(0;6)(0;6)q

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



JagaHHA JIA'CAMOCTOATEIbHO padoTnl?
Berumcawre mETerpams’

1. =+ | i ¢

i
2.+ [{1-Sm7x)d=T
i _|- \-'}ﬂ.‘.'ir
4. = | Sm(x) = Sm(5x)dx
5. =+ [Sin*(x) « Cos(x)dxT
6. =
7. -
= |
9. - [(Sm(3x) + Cos(5x) )dxT
10—+ [ Sin(x®)xd=

Tema 6. BektopHnas aareopa (YK-1)
Jlexknus.

Bexkropsl. JIvHelHbIE Ollepaluu HaJx BEKTOpPAaMH, MX CBOWCTBA. JIMHEWHBIE Onepa LM HAJ BEKTOPAMH,
3aJJaHHBIMHU CBOMMH KoopAuHaraMu. CKalisipHOE IIPOU3BENIEHUE BYX BEKTOPOB U e€ro coicTBa. dopmyna
JUIsL BBIYMCIICHHs CKaJSIPHOIO IIPOU3BEACHMS JBYX BEKTOPOB, 3aJaHHBI-MU CBOMMH KOOpPAMHATaMU.
Omnpenenenne U yciaoBUs KOMILIAHAPHO 'CTH TPeX BEKTOPOB. CMeIIaHHOE TPOU3BEIEHUE BEKTOPOB.

IIpakTH4eckoe 3aHATHE.

10
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ITpaepeeie-sagammna|

1 Tloctponte Touwsm A3 5), B(-4;2). C(1;-3), D{-2;2), E(-6;0). OnpegeasTs pacc TOAHNE MEFTY-
TouEaneAHE -CuB DuaBY

Hafite- Touwsy, paeHoygamemsyrr- or  Towsm- O(0;00-  A{4;0)- B(0:8)«
IocTpoRTE-ToMEN Mo -HX ToTApHEN EooparEaTan: A3 w4 B30, -C2; o2, D1 ;-m.Y
-Hafrermonapeeie xoopammaTer-toges:A(1;1),-B(2;00.-C{-3;3)9

-HafrempmioyrodssEre £00PIHHEATEL -2 CTH B TIOTAP HEX TONER HMAHOT KO 0P AHHa TR A 0, -
(6:-m/4),-C(2;-m2)0

K OIIHES APHE TH BEKTOPEL Cin . PATCHEHHBIE TI0 BERTODAM dybow
={1:-2;3}.6={3:0:1}.& =2&+4b.& =3d-b.«+

D‘-mu:.h.m!-,.,l

2t

7. TlepnesamsyaapHel n sesTopsl & 1 bos
a={13-1}.5={3-2:3}.9

2 Kommrasapasran sesropsl b.coe

a=1{2;3-1},6={;-1.3} . = {1;2,-1}.9

9 -HafTHyrog MesIy BEeRTOpanE- AB y- AC L
A1:-2:3), B(0;-1;2).C{3—4:5) 0

10 - JaHE K0 OpIHHATE TOUEK AB.C. 4(1:2:1).B(-1:3:4).C(0:1:2).9

Bermmcanrs ™

........... 4 }..z ((4B-CB).4B) .
5y (4B.3C) ¢

|' | AB+4BC),(B4- .{C'H
6)-\' I= I«

?}_[.43: Er:'] .

[[ AB+2BC),(CB- .43}] .

........... g}..{E-E(j.‘{é «

[[(48+5¢).5¢].4¢]

(AB.BC)- 4C

.......... 12)opTEexTopa AR Ll

11 .- amel 0 0p JHEATEN B IIHE TTHPAMEIE ABCD .
A1), B 1:2:4), C2:0:6).D 2.5 -1).

‘BrruameanTeT

............ l}ﬂaﬁﬂﬂmﬂmmm;r

............ 2)ammey pedpa 45§

............ 3)1LIomans rpas 4BC ¢

------------ 4)yroamesay pedparm 48 5 AD ¢



3ananus 1J151 CAMOCTOSITEILHOI padoThI.

Nel. B mapamnenorpamme ABCD touku M u N -- cepenunnl AB u BC coorBeTcTBeHHO, BEKTOp a=AN,
b=AM. Bripaszurte Bektop BD uepes BexTopsl a u b.

No2. 3anaiiTe BeKkTOpHI a, b, ¢ kKoopnuHaramu. Haiinure

a) JUIMHY BEKTOpa a,

0) BexTop 4b-a,

B) CKaJSIPHOE MPOU3BEACHUE BEKTOPOB a M b, YroJI Mex a1y HUMH,
I') KOJUIMHEAPHBI JIU BEKTOPHI a U ¢?

1) IPOEKITNIO BEKTOpA C Ha BEKTOP a,

€) BEKTOPHOE MTPOU3BEICHNE BEKTOPOB a U b,

) CMEIIaHHOE TIPOU3BEICHUE BEKTOPOB a, b, ¢,

3) KOMIUTAHAPHBI JIX BEKTOPHI a, b, ¢?

Tema 7. Kommiekcubie yucia (YK-1)
Jlekumus.
KommnekcHble yncna: onepanuu CIoXKeHUs U YMHOKeHusl. AnreOpandeckas popma 3anucyu KOMITIEKCHBIX
yucen. [IpaBuia nelcTBH ¢ KOMITJIEKCHBIMU YHCIIaMH, 3alTICAaHHBIMU B anreOpandeckoit popme. Moaynb 1
apryMeHThbl KOMIUIEKCHOTO 4Kciia. TpuroHomeTpuyeckas Ggopma 3aluci KOMIUIEKCHOTO YUClIa. YMHOKEHHE
U JIeJIeHHe KOMIUIEKCHBIX YMCENl, 3allUCaHHbIX B TpUTOHOMETpHuueckoil ¢opme. Bo3Benenue B cTeneHn u
W3BJICYEHUE KOPHS.

IIpakTnyeckoe 3aHsATHE.



L1p P epHEle 53 73 HETA
Nel -Brrancanms’

20(5+2i .
i 1+ 2i 4+ 2
AL A 5. (247
i 5+1 -+;.+-31: s (1-5i) (-+:)_ (2—3)
—-1-2i i —1+1
3+ 4-55° "
I _ 2
sa | (2-1) + 6.0 L 3i(5+21)0
1—51
V(1Li 5+3i g
7o (1_21)(14_1)_2:‘(2_5]: go {—f(2+3f:|:
37 1+3:
b
2 9-8 . L, 1(6—4)
oz | (3-20)"+ -z 10z | (-1+1)-(3+2))+ ————=
) 44+ 27 ) ) 242

Nal -Ha#tH-gefcTENTEIEHEIS P eIISHHA VD AEHe HIA"

20) y=—2i,4

1}»(”—:’]1 x+(3-

_ 1}.(1+4z]1+(5 7;)1 —(3+ﬂ\,—(7+33)1 +3+Tz T

5 =2+23i,1

=3-3id

oy =—43+4i .9
=0,5+0,5iu

Ned - Hafite- mopHH- MHOTOWISHA -ETOPOH- CTRIeHH - | C- KOMILTEKCHEIMH - Ko hdeHeHTane) Ha -

MHOEECTES KOMILTEECHBN THCEI H PaRTOEHIREr0 Ha MHOEHT sl

no JagaHHeD H
L+2 1 o(x) =x* —2x—4ix + 6+ 4is i
2221 o(x) =x7 +x—6ix—11-3is i
322 O(x) = ix® +2x— Six+ 51 —5¢ i
422 O(x)=xT—4x+2ix+T—4is i
50 uf

—2x+2ix+9-

0(x) =

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
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3agaHHA IR T AMOCTOATEIEHOI padoTer]

Nel . -Bemmcanre?

3 en - . -3
1. 5—3f+ﬁu 2.1 (4-:‘}*+1+Ef_u
241 4-2i
_ 9y 5 + 2i® _
3| A2 4L 4n| ———-3+202
341 1
; (1+20)-(3-1) . _
7 (6—i —i(5+3
s5u| 267D 5 3 6.1 2_; i(5+30)
—2+4i .
i 5 1-1)-(5+i) 3
7.1 —1+4i'n 8. Lﬁ_)—fj{lﬂ')n
—1+3i —3+1
1+5i)-(1—17 2+4i 4
9.1 L{_)—Sfu 10.5 ——i"(1+3i)m
-1+ 28 -

5 =-T+73i,1

_'_:=3'~.E+31’-H

Nz3 - Hafite- RopHH- MEOTOSEIeHA  ETOp o CTeIeHH - (¢ EOMILTSRCHEIMH KO3 Qe HTane) Ha -

MHOEECTES KOMILTEECHBX THCEI H Pa3T0RHIE eT0 Ha MHOEHT el

HE

3agammes

M o(x)=x" —6x—ix+15+3i=

N o) =ix" —dix+4x—i—8s

N o) =x? —6x—ix+11+3ic

-
M o(x)=x"—Tx+2ix+9-Tiz

M Ox) = x* — 4x+ 4ix +9-8ic

14



4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

TEKYIUI KOHTpOb — 40 6amioB

1 cemectp

KOHTPOJIbHBIE Cpe3bl — 3 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Martpuisi u Kontpons 10 CaMoCTOSITEeILHOC BBIIIOJTHEHUE 3aJIaHuI o BapHUaHTaM,
OTIPEICIUTEIU Has comepxamuM 5 3amanuii. Kaxxnoe 3ajganne onieHnBaeTcs B 2 6aya
pabora
2. Cucrembl KonTpons 10 CaMoOCTOSITEeILHOC BBITIOJIHCHHE 3aJIaHuI o BapHUaHTaM,
JIMHEHHBIX Has comepxamumM 5 3amanuii. Kaxxnoe 3ajganne onieHnBaetcs B 2 6aia
ypaBHEHUI pabora
3. Beenenne B | Kontpoa 10 CaMocCTOATENNBHOE  BBIIOJTHEHWE  3aJlaHUil 10  BapHaHTaM,
aHaau3 bHaA comepxkamuM 9 3amanuil. Kaxpoe 3aganme 1-8 onenuBaerca B 1
padora(k Oaii, 3aganue 9 2 Oayuia.
OHTPOJIbH
bIii cpe3)
4. | Auddepenmman | Konrpons 15 CaMocTosTENbHOE  BBIMOJIHEHWE  3aJaHUid 1O  BapUaHTaM,
BHOC Has comepxamuM 7 3amaHuil. Kaxxnoe 3amanue oreHmBaercs B 2 Oajia.
HCUYHCIICHUC pabora Ne6 — B 3 Oanna.
5. | MuTrerpansHoe | Kontpou 10 CaMocTosTENbHOE  BBIMOJIHEHWE  3aJaHUd 1O  BapUaHTaM,
HWCYHCIICHUE bHaA conepxkamuM 10 3amanuit. Kaxnoe u3 3ananuii 1-5 ouenuBaercs B 1
padora(x Oas1, u3 3aganuii 6-10 — B 2 Gana.
OHTPOJIbH
bIii cpe3)
6. BexTopnas Tectupos 5 CamMocTosTeNbHOE BBINOTHEHUE 3aJaHUl TecTa IO BapUaHTaM,
anredpa aHue comepxamum 4 3amanus. Kaxnoe 3ananve 1-3 onenuBaercs B 1 Oam,
3ananue 4 — B 2 Oasia.
7. | Kommnekcusle |TecTupon 10 CamMocTosTeNbHOE BBINIOTHEHUE 3aJaHUl TecTa IO BapUaHTaM,
qpcia aHue(KoH comepxamumM 5 3amanus. Kaxnoe 3aganue orieanBaercs B 1 6am.
TPOJIBLHBI
i cpe3)
8. [IpemuansHbie OaILITBI 20 JlomomHUTENbHBIC TPEeMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:
- MOCTOSIHHASI aKTUBHOCTH BO BpPEMS IIPAKTUUECKUX 3aHATUNA — 10 10
0aIoB;
- BEITIOJIHEHHE JOTOIHUTEIBHBIX 3a0anuii — 10 10 6amioB
9. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHus
OmieTa Ha OIICHKY «YJOBICTBOPUTEIHLHOY
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OwieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amynoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
OwieTa Ha OIICHKY «OTIIUYHOY.
10. |MHIuBHIyaTbHBIC 3aIaHUA, 70 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETO
C TIOMOTITHIO0 KOTOPBIX KOHTPOJISI T KOHTPOJIBHBIE CPE3bI
MOXKHO HaOparhb
JIOIIOJIHUTENbHBIE 0aJlIbI
11. Hroro 3a cemectp 100

15



HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaJIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLEHKM 1O JAMCUUIUIMHE B TPAaTULMOHHYIO
4EThIPEXOAUIbHYIO OCYLIECTBIIETCS CIEAYIOIUM 00pa3oM:

100-6annpHas cucrema TpanuuuonHas cucreMa

50 - 100 6aiutoB 3aureHo

0 - 49 6ayutoB He 3aureHo

16

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. Marpuliel 1 onpeaenuTenn

Kourposbnag padora Nel. Bapuanr 1

I. Haitzmre nponssegenne apyx varpun AB n BA, ecan 910 Bosyvoxkno.
_ 1 4 2 1 2
’1_(5 0 —1)‘8_(0 3>
2. Boruncants marpuny AB = 5E, rae E - eapnninast MaTpHiia TPETHETO HOPsIKa,
1 4 2 1 2 -1
A= 5 0 -1 |, B= 0 5 6
-2 1 0 -1 0 -3
3. Boianeanre onpeaesnresn MaTpHil,
-2 5 -6 1
2 0 =5
5 -1 5 0
A= " %) aB=lo0o =5 1 | mp=| % 71 2 !
-1 5 1 0 3 2 -6 -1 0
2 -5 6 -1
2 0 5 6
T, _| 4 -1 -1 5
l. Haitanre panr marpuns A = 1 9 —§ -1
0 -2 -1 1
5. Penmrn marpununoe vpasuenne AX = B, rae
1 5 6 5 —6 1
1 4 -2 2 -1 0

Tema 2. CucTeMbl IMHEWHBIX YPABHEHHI



Konrpoabnasg pabora 2. Pemenune CJIV.

1 Bapuant
L. Pemre cuctemy JHHEHBIX YpaBHeHH MeTo/10M obpaTHOl MaTpuibl 1 Metog1oM Kpavepa

20 —y+2=—1
r+y+22=1
20 —2y—32=2

2. Pemntes cucreMy JmHeIHBIX VpaBHeHHIT
T+ a9 — 213+ 1y — 15 = 2,
20y — 19 — 203+ 314 = 1,
3y + a3 — 214 + 15 = =2,
Ty —2r9 + 214 + 15 = 1.

3. Pemnute cucremy JnHeHHBIX ypaBHeHHi
—r1 + 329 — 223 + 204 = 3,
20y + 19 — 13+ 14 =0,
-3y + 219 — 203 = 1.

4. Haitru dyuiavenTaibayvio cuctemy pemennii n ofmiee perenne o JHOPOIHON CHCTeMbI.
T — 219 + 203 — 1y + 15 — 2006 = 0,
=21y + a9 — a3+ 205 — x5 = 0.
T+ 3x3 — 214 — 15 = 0.

- . -1 5
5. Haiitu cobcrpennnie qncaa n coOCTBEHHBIC BEKTOPBI MaTpuithl A = | 3
Tema 3. BBenenue B ananus
Konrpoabnaga pabora Ne 3 Bapuant 1
1. g hynknun y = :;':_12 naitinre obparuyio dpyukiuio. g obparnoii dpynkiuu naiijure

00J1aCTD O1pce/Ie/JICHmne 1 ﬂ("v.-r[(‘flyﬁ']"(‘, CC Ia YCTHOCTDL U HCHYCTHOCTL.

Borancianre npeaennt byHKInii

. D A4 e P . 2 R . G
2. lim e 42 3y, 2o —Leds. 4, lim ¥Y2etd=3.
oo STO—2r—1 12 re=Tr+10 , 11 V2r—1-1
- s arctg(3x . . ‘ —= - . 2249515
5. lim 2t 6. lim (5+22)=+2 . 7. lim “$2-15
—0 da r——2 r—y—5 @ +125

8. s pyuknmnm y = (:f? HaiinTe JAeBOCTOPOHHNI U TIPABOCTOPOHIUN TPECIILI ITPU CTPEMJICH T
aprymventa K a) @ = 7, 6) x = 0; onpeaennre, aBagercs Jau (pYHKIEA HENPEPLIBHOIT WM Pa3pLIBHOI
B 9THX TOYKAX.

9 (2 6amna). g kycouno-3aannoii dyuknnn y = f() naiiure TOUKH paspbiBa i OLPCICTUTE
ux tui. IlocTpoiite rpaduk panuoit pyuximm.

r+ 4. eccommn < —1,
y = 242 eccmn —1< <1,
In(z —1), ectm & > 1.

Tema 4. luddepennmanbHoe UCUUCTCHHE

17
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KourpoJsibnas pabora NY4 Bapwuanr 1.

Nel. Haitamre npoussoiyio dgyukimn a) y = 2% + /o — 5 490 6) y = arcsin 225

™

Ne2. Haiimure —jﬁ' dyukimn y = y(x).

,, x=cht —t
a) 22 + arcte e¥ = 0 5 ! ¢ ’
a) 1° + arctge? +ry : 0) { g =t ot

.. . dQ‘
Ne3. Haiinre 8 dynximm y = In /.

Ned. Haiimure pudypepennunan dpynxmun y = 257,
- . 32

Ne5. Hanmmmure ypasnenns KacateabHoil 1 nopmami K rpacduky pynsmun y = ° — = B TOuKe 19 = 1.
o T/ e 23—1 ) R o . o ~

Ne6. Meeneyiite gynknmo y = “— na BOrnyTocTh 0 Hailure ce TOUKH Heperuda.

Ne7. Boraucsmure npeiaesnt, HCnoan3ye npasmio Jlonuras.

T3 1 1 2Qr
1) limf . 2) li 711( + 27)

=3 T — =0 12— 3r

Tema 5. UHTErpanbHOE NCYUCTIEHUE

Konrpoabnasa pabora Ne.5 Bapuant 1.

Borancomre HHTCIPAJIDLI

30 — ba + x 22d
1) / (22° — e + cos 2o)dx;  2) f o \:}WHJ-I': 3) / I.; :r: 4) / (x +3) sinada;
I/ €T )
+00

2% +5 [/ d [ |
5)/#(]1‘: 6)/;+(1.1‘; 7)/ _ : ; 8)/1’2 Inxdr; 9) ]1‘(*12(112
4 ar—12 1+ Vo +1 sinr —2cosr — 1
1

0

10) Haitymre miomasn dburypel, orpanmdennoii kpusoii y = r* — 1722 4+ 16 1 ocbio abenmcee,

TecTupoBanue

Tema 6. BexTopHnas anredpa
Bomnpoc 1
bamr: 1,0
Pasnoxkute BexTOp q 1o Bekropam a, buc, rae a {1;2; -1}, b {3;0; 2}, c{-1;1;1}, q {12; 3; 3}.
OtBert 3anumute B BUjae: q=4a+3b-5¢
Otser:
Bomnpoc 2
bamn: 1,0
Haiinure yron B rpamycax Mexay Bekropamu a u b, tae a{4,4,0} ub{l,-4,-1}.
BriGepuTe 0OMH WM HECKOJIBKO OTBETOB:
135 90 150 45 120 30 60
Bompoc 3
bamr: 1,0
Haiinure cmerannoe mpousBeneHue BekTopos a{5;2;-3}, b{0;4;0}, c{-1;2;-1}.
Orser:
Bomnpoc 4
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bam: 2,0

Hanucars ypaBHeHHE KpUBOIL B IOJIIPHOM CUCTEME KOOPAMHAT, €CJIM OHA 3a/laHa ypaBHEHUEM (X+y)2=x3-y
B IIPSIMOYTOJIbHOM I€KapTOBOM CUCTEME KOOPINHAT.

[Tpukpenuts HOTO pereHus.

Tema 7. KoMmiiekcHBIE YHCIIa

Tect-2.-BapuanT-1.9
Bon p::-:=1 T

Tm

Haraure i+ .--C‘TBE‘rfl 1

(i =32

Bonpoc 2
HadauTe£opHWypasHEH M8 Ha MHOMECTES KOMMAEKCHB X Hncenz +4z+ 13 =0.1
BmbepuTeoanH MaK-HecKonbKD-oTEETOE: T

o ,-r r r . i ) -
4 1. -5 13-4 -2-30 24310 3i-A
B:}np:}fs-'l
Bb|L|MEﬂMTE-KE:a,upa11-|b|H-KDpEHb-Ma-'-lw:na“l - "\r"3*.-}’Kaxme-r-.m,u,ynb-wrnaEHmﬁ-
APTYMEHT NOAYYWBILIMXCA-YAcenT
Boibepute-cguH-UAM-HECKOAEKD-OTEETOE T
y. T T /3 w = T 3 w 5 DT
F &3 P S T3 p VR E o p MaETE | Ve TE T \,-.—T
E-::-np:}:’d-'l'
BLIUMCAMTE 2, €CAW: B TRMIOHOMETR M US KO-
— R . Iy
=2 (ru:-: (——J + 1 511 (——)) =
popme” i 1/ /. OteeT2anuwuTe e-anrebpanuecko i
fropme, - Hanpumep, 2+ 517
DTEFET:=| 1

Bon p::-:=5-'l
Briumcnute nusob pasuTe Ha- KoMNAEKC HOMW- Ao Koc TV 32-
T

[kopeHe-naTol-crenedn 13- 32177

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE POBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3a4era (YK-1)
1. Marpunel. OcHoBHbIE IOHATUA. Buasl Matpull. JInHeliHble onepaluy HaJl MaTpulaMu. YMHOKEHUE
MaTpHLL.
2. Omnpenenurenu 2-ro u 3-ro nopsakos. CBolicTBa onpenenurencii. Beruncinenue onpenenureneit 4-ro
U BBICILIUX MOPSIIKOB.
3. Anrebpamnueckue JOTOJIHEHUS U MUHOPBI. Pa3noxeHnue onpenenuTeneii mo sneMeHTaM CTPOKU HITH
crojolua.

4.  IlpucoeaunenHas Matpunia. O6parnas marpuna. CriocoObl BEIYMCIEHUS 0OpAaTHOM MaTpHIIBI.
Pemenue MaTpyU4HBIX YpPaBHEHHM.

5. Cucremsl nuHeWHbIX ypaBHeHUH. HeogHopoaHsle cucteMbl. PelieHne cucteM MaTpu4HbIM METOZIOM,
no ¢opmynam Kpamepa.

6.  Cucremsl nuHeWHbIX ypaBHeHUH. HeogHopoanslie cucteMsl. Pemenue cucrem metonom [aycca.

7. ODHOPOIHBIE CUCTEMBI JIMHEHHBIX YpaBHEHUN. DyHIaMEHTaIbHAS CUCTEMA PEIICHUH.

8.  Xapakrepuctuueckoe ypaBHeHne. CoOOCTBEHHBIE YUCIIA U COOCTBEHHBIC BEKTOPHI MATPHIIBI.

9.  ®ynknusa. O61acTh onpeaeneHus, 00acTh 3HaueHUs QPyHKIH. YeTHOCTh M HEUETHOCTh (DYHKITUH.
Orpannuennas Qynkius. Monotonnble ¢pyHkimu. CriocoOs! 3aaanus. [ padux GyHKINN.



10. IIpenen ¢pyHKIUHM B TOUKE U HA OecKOHEUHOCTH. OTHOCTOPOHHHKE TIpe/iesbl. TeopeMa o CBsI3U Mpeena
Y OJJHOCTOPOHHUX TpenenoB. [ eomerpudeckuii cmbica. beckoHeuHO OobIie i OECKOHEYHO MaJlbie

byHKIUH.

TunoBble 3aganus s 3adera (YK-1)

1. TarHyt0 cHCTEMY YPaBHEHHI HCCIeI0BATh H PEIIHTH TPEMA cIIoco0aMH: a) mo gopMyIam
Kpamepa; 0) meTogoMm ['aycea: B) cpeacTBaMH MATPHYHOTO HCUHCICHHA.

3x+ 2y + =z =5, x—2y+ 3z=6,
1 gapuaur:{ 2x + 3y +z =1, 2 BapmanT:{2x + 3y — 4z = 20,
2x+y+3z=11. 3x — 2y — 5z =6.

2. Haliti yrasaHHBIE Ipeleisl, HE IOTL3YACE OpaBHiIoM JIoNHTAIA:

3x%—5x—2 = 5x*+3x+1
a) lim e 0) lim T
22 2x°“—x— 6 x—wod — 2x — Ox
sin7x ix
B) lim - r) Kiii (E)
x¥=0 tglx x—=w \2x — 1

3. Jaus! ¢yHKINE 1 JBA 3HAUSHHA apryMeHTA x; M x,. 1peOyerca: 1) yCTAHOBHTE, ABIASTCA JIH
JaHHAA QYHKIHA HEMPEPhIBHOH HIH Pa3phIBHOM IPH JAHHBIX 3HAUCHHAX apryMeHTa: 2) Halitu
OJHOCTOPOHHHE NPHIETH B TOUKAX Pa3pbiBa; 3) mocTpoHTh rpadHK JaHHOH QyHKIHH.

3x x1=1; x; =4

i ;
x—1

o dy
4. Haiitn Hpo}rISBCl,:lHE.n:d—:r TAHHBIX (YHKIHH.
X

a) L 5) y = 25 . oosy;
T Wx?-5x-2
— arctgx™ .
y= ]_n | + l:
NE:

y = (ctgdx)"0*,
) y = (ctgdx)
5. HecnepoBats MeTogamu i epeHIHAIEHOTO HCUHCICHHA QYHEIMIO ¥ = f(x) H. HCIOIB3YA

Pe3YIbTaThI HCCAEMOBAHHA, TTIOCTPOHTH & Tpaduk.

a:] _'!.:r —

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU
Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKK OCBOCHUS (TIOKa3aTEIH

Orenka Kommerentim
TOCTYKCHHSI pe3YJIBTaTa)
VK-1 Ha BbICOKOM YypOBHE aHaIM3UpPYeT IIOCTABICHHYIO 3ajady u
«3aITCHO»
UCTONB3yeT (PyHIaMEHTaIbHBIC 3HAHUS B 00JaCTH MaTeMaTUYECKUX
(50 - 100 6amioB) yer dyna
HayK.
«HE 3aYTCHOY VK-1 He ymeer aHanmu3upoBaTh IOCTAaBICHHYIO 3a7ady C MO3ULUN

(0 - 49 6ainoB) MaTeMaTHYE€CKUX HayK.




5. MeTonnueckue ykazaHus AJisi 00y4a0OIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
o0ecredyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMILTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HHPOpMalLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeECIeueHUue ITUCIUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnnanuu o0y4aronmmMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTyphl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOM M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha pasMemnieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTAEIbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJDKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncriekT MoOXeT ObITh OMOPHBIM (COIEP)KATh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEpHYTOro IiaHa (co3gaBaTh IEpEedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIECH aBTOpA);

- TOTOBUTBH aHHOTAIMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMKA U3JI0KEHUS] MaTepHuaa,;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;

- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;

- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. banaun K. B., bamsikos B. H., PykocyeB A. B. Briciias matematuka : y4eOHUK. - 2-€ U3[., CTEp.. -
Mocksa: ®nunTa, 2016. - 361 c. - Teket : snexrponHslii // DBC «YHHBepcuTeTCKass OMOIMOTEKa OHIAH
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=79497

2. bepesuna, H. A. Bricmias maremaruka : ydeOHoe mocobue. - 2020-08-31; Bwicmias maremaruka. -
CaparoB: Hayunas kawmra, 2019. - 158 c. - Tekcr : snexrponssii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/80978. html

3. Jopocdeena A. B. Briciias maremaruka Jisi TyMaHUTapHBIX HarpaBieHUH ;| YUeOHUK a7 OaKalaBpoB. -
nep. u 101; 3-¢ u3a.. - Mocksa: FOpaiit, 2019. - 401 c. - Tekcr : anexrponnsiii / 95C «FOPANT» [caiir]. -
URL: https://urait.ru/bcode/425389

6.2 JlononHUTENBHAS JIUTEPATYpA!
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1. Anekcees, I'. B., Xonssun, U. U. Beicias matematuka. Teopust u mpakTuka : yaeOHOE MOcoOue AJis CIIo.
- 2029-02-19; Beicmias marematuka. Teopust u npaktuka. - Caparos: [IpodobdpazoBanue, Aii [In Op Menua,
2019. - 236 c¢. - Tekcr : oonexrponnsii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/81274.html

2. Bunenkun W.B., I'po6ep B.M. Bricmas marematuka i CTYICHTOB 3KOHOMHYECKHX, TEXHUYCCKHX,
€CTEeCTBEHHO-HAYUHBIX CIICIIMAIIBHOCTEH BYy30B. - 131, 4-e, ucnp.. - PoctoB H//]: ®enuke, 2008. - 415 c.

3. l'openos B. U., Jlenamera T. H., Kapenosa O. JI., Jlenamesa O. H. Beiciias maremaruka : cCOOpHUK 3a/1a4
U ynpaxHeHui. - Mocksa: Poccuiickas mexayHapogHas akaaemus Typusma, 2011. - 116 c. - Tekcr :
anekTpounbii  // OBC  «YHuBepcurerckas ~— OuOnMoOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=258316

4. T'openos B. 1., Jlenamesa T. H., Kapenosa O. JI., Jlenamesa O. H. Beiciias Maremaruka : Kypc JeKIuu. -
Mocksa: Poccuiickas mexayHapoaHas akaaemus typusma, 2011. - 262 c. - Tekct : anekrponnsiii // 3bBC
«YHUBEPCUTETCKAS OmoOIMoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=258232

5. Topeno B. U., Jlemamesa O. H., Jlemamesa T. H. Bricimas maremarnka : COOpPHHUK KOHTPOJBHBIX
3agaHui. - MockBa: Poccuiickas MexxayHapoaHas akageMus Typusma, 2011. - 79 c¢. - TekcT : 3neKTpOHHBIM
// 9bC «YHUBEPCUTETCKAS OnoOImoTeka OHJTAH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=258318

6. Kpunikos JI.B. Beicimias MmatemaTuka : B Bolmpocax u oTBeTax : yue0. mocodue. - M.: IIpocnekr, 2013. -
176 c.

7. KysnenoBa T. A., Muponenko E. C., PozanoBa C. A., Cupora A. U., SApomesckasa K. III. Bricmas
MareMaTHhka : yuyeOHoe mocooue. - Mocksa: duszmariut, 2009. - 167 c. - Tekct : anekrponnsiit // 9bC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=68379

8. MamaxoB, A. H., MakciokoB, H. 1., Hukumkun, B. A. Breicimas maremarnka : yuyeObHOe mocoOue. -

2021-12-31; Beiciias maremaruka. - MockBa: EBpasuiickuii oTKpbITEIM HHCTUTYT, 2009. - 396 c. - Tekcer :
snektpoHHbIi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/10643.html

9. IMaBmrouenko 0. B., Xaccan H. I11. Beiciias MmaTemaruka A1 TyMaHUTAPHBIX HAIIPABJICHHUH ;| YUeOHUK U
MPaKTUKYM JJI BY30B. - Tep. U Jom; 4-¢ u3a.. - Mocksa: FOpaiit, 2020. - 238 c. - TekcT : 3MeKTpOHHBIH //
9BC «FOPAWTY [caiit]. - URL: https://urait.ru/bcode/449847

10. [MunageB B. C. Bricuias maremaruka : YueOHOe mocodue st By30B. - Iep. U A0I; 8-¢ u3fd.. - Mockaa:
FOpaiit, 2020. - 447 c. - Tekcr : onekrponnerii // DBC «IOPAUT» [caiir]. - URL:
https://urait.ru/bcode/449732

6.3 VlHble UCTOYHUKMU:
1. Hammonanwsnerit OTkpeiteiii YausepcuteT « AHTYUTy - http://www.intuit.ru/

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIHHUILINHBL, IPOrpaMMHoe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTAlMM, TEKYLIEr0 KOHTPOJSI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" u obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUH JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).
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JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedyeHHE:
LibreOffice
Omnepanmonnas cucrema "Anst O6pazoBanue”
Microsoft Windows 10
Microsoft Office [Ipodeccronanshsrii mioc 2007
SPSS Statistic
Google Chrome

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. CpaBounas mpaBoBasi cucrteMa "KoncynperanT mmroc”. — URL: http://www.consultant.ru
2. Hayunas snexkrponnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

4. Poccwmiickast rocynapcTBeHHas: Onbmuoreka: opuimanbHbii cait. — URL: https://www.rsl.ru
5. Poccwuiickast HaroHanbHas OnbanoTeka: opunuanbHbii cadT. — URL: http://nlr.ru
6. [Ipesunentckas 6udnuoreka umenu b.H. Expriuna. — URL: https://www.prlib.ru

7. VYHuBepcutrerckas ~ OuOnMOTEeKa  OHJIAMH:  DJIEKTpOHHO-OMOmuoTeunas  cucrema. —  URL:
https://biblioclub.ru

DJIeKTPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
BzanMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM

MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



