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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:

- QHAJIMTHYECKUH (MPEIIPOCKTHBIN aHAIN3)

- MPOEKTHO-TEXHOJOTHYECKUH (IPaJOCTPOUTENILHOE MPOSKTUPOBAHHE)

1.3 JlucuurinHa OpHEHTHPOBAHA Ha MOJATOTOBKY OOydYarommxcs K MpodeccHoHATbHOU IeSTEILHOCTH B
chepe: 10 ApxuTekTypa, MNpPOCKTHpOBaHHWE, reoAe3us, Tomorpaduss W Au3ailH B cdepax:
TPaJOCTPOUTENHLHOTO TMPOCKTHPOBAHHS ¥ YPOAHUCTUKA C YYETOM COIMAIBHBIX, SKOHOMHYECKHX,
MIPUPOTHBIX, NHKCHEPHBIX (PAKTOPOB B BHUJEC MPOEKTOB TEPPUTOPHAIBHOTO IIAHHPOBAHMSI, TeHEPAIbHBIX
IUTAHOB TOCEJICHUN, TPAJOCTPOUTEIHLHOTO 30HUPOBAHUS, IUIAHUPOBKH H 3aCTPOMKH TEPPUTOPHH;
TPaJOPETyIUPOBAaHUSL WM KOHTPOJS 3a COONIOJCHHEM TMPaBWI 3EMJICTIONH30BAHUS M 3aCTPOUKH C

HUCIIOJIB30BaHUECM

MH(POPMALIMOHHBIX

CUCTEM

peanusanueil NpoeKToB, INIAHOB U POrpamMm

IPaOCTPOUTEIILHON

AOKYMCHTAIlUH, YHOpaBJICHUA

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 ®opma
/1 JIACIIUTUINH, 0o0ydJeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 1 2 3
1 |Beicimias MaTeMaTuka +
2 |Coznanue u +
yIpaBJIeHHE OazaMu
JIaHHBIX
3 | ®unocodus +
4|Lludposas kyneTypa | + | +

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:
HucuuminHa «BBeeHue B BBICIIYI0 MaTEMAaTUKY» U3ydaeTcsa B 1 cemectpe.




3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIUIUIHMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueOHOM paboTh (BCCOFEIjIE;.iOB)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 64
Jlexnuu (Jlexrun) 32
[Tpaktuueckue (IIpakr. pab.) 32
CamocrosrenbHas padota (CP) 44
3auer -
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
1 cemectp
1 Marpuiipl u KonTtponbHas
OTIpeIeTUTENN dlAe pabota; Onpoc
2 Cucrtembl KonTtponbHas
JTUHEHHBIX 4 | 418 pabora; Onpoc
YpaBHEHHU
3 Bsenenue B ananus KontponpHas
6 | 6 | 8
pabota; Onpoc
4 Huddepenunansao 6 6|6 KontponbpHas
€ UCUYHCIICHUE pabota; Onpoc
5 NHurerpansHoe KontponbpHas
6 | 6 | 6
WCYHCTICHUE pabota; Onpoc
6 Bekropnas anredpa Tectuposanue;
4 14 |6
Ompoc
7 KommnnekcHsie >l 2| 4 TectupoBanue
qrcna
Tema 1. Marpuus! u onpegeaureaun (YK-1)
Jlekumus.

Marpuusl: omnpeneneHue, KBaapaTHash MarTpulia, INIaBHas W NoOOYHAs AMAroHajl M, HyJjeBas MarTpula,
€IMHWYHAs MaTpHlla, TPEYyroJbHbIM BHUA MaTpullbl. TpaHcroHMpoBaHHe MaTpuubl. Omnepanuu Hax
MaTpuLaMu (CI0XKEHHE U BBIYMTAHHE MATPULl, YMHOKEHHE MATPUIbl HA YUCIIO, YMHOKEHHUE MAaTpUIl) U UX
cBoiicTBa. Omnpezenenre obpaTHOW Marpuilbl. OnpeaenuTenu BToporo nopsaka. OnpeaenuTein TPeThero
nopsaka. MeTon TpeyroJbHUKOB Ui BBIYMCIICHUS ONPEIENIUTENs] TPEeThero mnopsaka. Beruucienue
oTpesenuTeNell BBICIINX MOPSAKOB: METOJ] SJIEMEHTAPHBIX TPeo0pa30BaHui, METO/ PA3IOKEHHUSI IO CTPOKE
unu cronOiyy. CBolicTBa ompenenuteneii. HeBbipoxkaeHHBbIE MaTpuilbl. MuHOpHI n-1-ro mopsaka u
anreOpandeckue MomoiaHeHuss. MuHopbl k-ro mopsiaka. Panr marpuiibl. Meton OKalMIISIOIIMX MHUHOPOB
JUIS BBIYUCIICHUS paHra Marpuilbl. MeToa 5SJIeMEeHTapHBIX MpeoOpa3oBaHUN [UJIsl BBIUMCICHHS paHra
MaTpuIlbl. OKBUBaJeHTHBIC (T0M00HBIE) MaTpuiel. llpucoenunenHas wmarpuma. OOparHas Marpuiia.
Brruucnenune oOpaTHOM MaTpHIBl C MOMOIIBIO MPUCOCIUHEHHOW. BhruncieHne oOpaTHON MaTpHIlbl C
MOMOIIbIO 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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3.} ......................... Q;'
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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
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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:

TEKYILHI KOHTpOsb — 70 6amioB

1 cemectp

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

npeMuanbHbie 6amsl — 20 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. Marpunst 1 | Kortpois 10 CaMoCTOSTENNPHOE  BBIMIOJHEHHE  3aJaHAid 10  BapHaHTaM,
OnpenenuTenu Has comeprkamuM 5 3aganuii. Kaxkmoe 3amanne orieHUBaeTCs B 2 6armia
pabora
Ompoc 5 VYCTHBIH ONpPOC MOXKET MPHUMEHIThCS B PaslIdYHBIX (opMax:
(bpOoHTANBHBIN, WHIWBUIYabHBIH, KOMOWHUpOBaHHBIA. OCHOBHBIC
Ka4ecTBa yCTHOTO OTBETA MOJIEKAIIETO OIEHKE:
- IPaBUWJIBHOCTH OTBETA 110 COIEP)KAHUIO;
- TIOJTHOTA U TITyOWHA OTBETA;
- CO3HATENFHOCTH OTBETA;
- JIOTHKA M3JIOKEHUSI MaTepHana;
- palMOHAIBFHOCTH HMCIIOIB30BaHHBIX TPUEMOB M CIIOCOOOB peIIeHUs
TTOCTaBJICHHOH y4ueOHOMU 3a/1aun;
- CBOEBpeMEHHOCTh U 3((HEKTHBHOCTH HMCIONH30BAHUS HATJISIIHBIX
MMOCOOUT M TEXHUYECKUX CPEJNICTB IPU OTBETE;
- HCIIONTb30BaHME JIOTIOJIHUTEIEHOTO MaTeprana;
-  palnMOHANBHOCTh HCIONB30BAHHSA BpPEMEHH, OTBEJCHHOTO Ha
3a/laHue
2. Cuctemsl KonTpons 10 CaMocTosTENbHOE  BBIMOJIHEHWE  3aJaHUid 1O  BapUaHTaM,
JIMHEWHBIX Has comepxammumM 5 3amanuii. Kaxxnoe 3ajganne onieHnBaeTcs B 2 6aia
ypaBHEHUI pabora
Omnpoc 5 VYeTHBIE OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIH, KOMOMHUPOBaHHBIH. (OCHOBHBIE
KauecTBa YCTHOTO OTBETA MOAJIEKAILETO OLIEHKE:
- MPaBUWJIBHOCTh OTBETA 10 COICPIKAHUIO;
- MOJIHOTA U TITyOWHA OTBETA;
- CO3HATEILHOCTh OTBETA;
- JIOTUKA U3JIOKCHUSI MaTepHara;
- palMOHAILHOCTH HCIIOJIL30BAaHHBIX MPUEMOB M CIIOCOOOB PEIIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;
- CBOEBpPEMEHHOCTh U 3((HEKTUBHOCTH WCIONB30BAHUS HATJISIITHBIX
MOCOOUH M TEXHUYECKUX CPEIICTB IPU OTBETE;
- HCIIOJTb30BaHKE JIOTIOJIHUTEIIEHOTO MaTepraa;
-  PalMOHAILHOCTh WCIONB30BAHUS BpPEMCHH, OTBEJICHHOTO Ha
3aJlaHue
3. Beenenne B | Kontpoa 10 CamocTosiTeIbHOE  BBIIOJIHEHHE  3aJlaHUil 1[I0  BapuaHTaM,
aHaIu3 bHasl cogepxamuM 9 3amammii. Kaxxgoe 3amanme 1-8 ouenuBaercs B 1
pabdora(k Oarmn, 3amanue 9 2 6amna.
OHTPOJIbH

blii cpe3)
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Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  PalMOHAIBHOCTh HCIONb30BaHUS BpPEMEHH,
3aJlaHue

OTBCACHHOI'O Ha

Judbdepeninan
bHOE
UCUYHCIICHHE

KonTtpoinb
Has
pabora

15

CamocrosiTenbHOE ~ BBITIOJIHEHHE  3aJlaHWH [0 BapuaHTaM,
comepkamuM 7 3amanuii. Kaxxnoe 3amanue oreHnBaeTcs B 2 Oaja.
No6 — B 3 Gamna.

Ompoc

VYCTHBIH  OMpOC  MOXKET TPUMEHSATHCS B Pas3iMyHbIX  (QopMax:
(bpOoHTAIBHBIN, WHIWBHUIYaIbHBIH, KOMOWHUpOBaHHBIA. OCHOBHBIC
KaueCTBa YCTHOTO OTBETA TO/JICIKAIIETO OIICHKE:

- IPaBWJIBHOCTH OTBETA IO COJCPIKAHUIO;

- TOJTHOTA U TITyOMHA OTBETA;

- CO3HATENLHOCTh OTBETA;

- JIOTHKa U3JIOKEHUSI MaTepraa;

- palMOHATBHOCTh MCIIONB30BAHHBIX MPHEMOB M CITIOCOOOB PEIICHUS
TTOCTaBJICHHOH y4ueOHOMU 3a/1aun;

- CBOEBPEMEHHOCTh M S(PQPEKTHBHOCTH HCIONB30BaHHS HATJISIHBIX
MOCOOUH ¥ TEXHUUYECKUX CPECTB TPU OTBETE;

- ACTIOJIb30BaHKE JIOTIOTHUTEIBHOTO MaTepraa;

- PpalMoHaNBHOCTh WCIIONB30BAHUS BPEMEHH,
3aJjaHHe

OTBCACHHOI'O Ha

WHTerpansHOE
UCUHCIIEHHE

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

CaMocTosTENbHOE  BBIMOJIHEHWE  3aJaHUid 1O  BapUaHTaM,
conepxkamuM 10 3amanuit. Kaxnoe u3 3ananuii 1-5 ouenuBaercs B 1
Oamn, u3 3amanuii 6-10 — B 2 Oaina.

Ormpoc

VYeTHBIE OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepHana;

- palMOHANBHOCTH HCIIOJIB30BaHHBIX MIPUEMOB U CHOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCIHONb30BaHMS HATJISAHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

-  PalMOHAIBHOCTh HCIONB30BaHUS BpPEMEHH,
3aJlaHue

OTBCACHHOI'O Ha

BekropHas
anrebpa

Tectupos
aHue

CamocTosiTelbHOE BBITIOJIHEHHE 3aJlaHWH  TecTa TI0 BapuUaHTaM,
comepkamuM 4 3aganus. Kaxmoe 3amanue 1-3 omenuBaetcs B 1 6am,
3amanue 4 — B 2 Oamna.
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Omnpoc 5 VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
KauecTBa YCTHOTO OTBETA MOAJICKAILETO OLIEHKE:!
- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;
- IOJTHOTA W TITyOMHA OTBETA;
- CO3HATENBFHOCTh OTBETA;
- JIOTHKa U3JI0KEHUSI MaTepuaa;
- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;
- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;
- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;
- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJaHne
7. | Kommnekcusie |TecTupon 10 CaMocTosiTelbHOE BBITIONIHEHHWE 3aJlaHuil TecTa II0 BapHaHTaM,
qucia aHue(KOH comepxamuM 5 3aganus. Kaxxnoe 3aganue oreanBaercs B 1 6am.
TPOJILHBI
i cpe3)
8. IIpeMuansHbIC OaITHI 20 JlomoTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:
- TIOCTOSTHHAs] aKTUBHOCTH BO BpeMsI MPAKTHYECKUX 3aHATHH — 10 10
0aJIIoB;
- BBIIIOJIHCHUE IOTIOJIHUTENbHBIX 3a1aHuil — 10 10 6amnos
9. |WnauBuIyanmbHBIC 3a0aHS, 70 JloGop: CTymeHT MOXKeT TPEeJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
C TIOMOIIBI0 KOTOPBIX KOHTPOJISI 1 KOHTPOJIBHBIE CPE3bl
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaITbI
10. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog  100-GammpHOM
YEeThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

PEeWTHHIOBOW OICHKA TI0 JUCHUUILNIMHE B  TPAJAUIHMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auyTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

KounTtpoJsbHnast padora

Tema 1. Marpuiisl 1 onipeeauTenu

17
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Konrposabnag padora Nel. Bapuanr 1

1. Hilﬁ,,'],l-l'['(‘ HpoORsBeIACHie BV MaTpHIL ABu B_\ CCAH 9T0 BOSMOZKIO,

14 2 1 2
A‘(s 0 —1)’3‘(0 5)'

2. Beruncantn marpuny AB —5E, rae E — ennunag MaTpuia TpeThero nopsika,

1 4 2 1 2 -1
A= 5 0 -1 |, B= 0 5 6
-2 1 0 -1 0 -3
3. Berancanre onpeaeantesan MaTpHir.
-2 5 -6 1
2 0 -5
a5 6\ _ L | 4 -1 5 0
fle—(_l 5).1}3— _01 —05 ; .B) B= 9 _6 -1 0
2 -5 6 -1
2 0 5 6
PO A _ 4 -1 -1 5
1. Haitzmare panr marpuns A = 1 2 —6 -1
0 -2 -1 1
5. Pemmrn marpuunoe ypasnenne AX = B, rae
1 5 6 5 =6 1
A= 0 -1 5 |, B=|4 -1 0
1 4 -2 2 -1 0

Tema 2. CucTeMbl IMHENHBIX YpaBHEHUM
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Konrpoabnasg pabora 2. Pemenune CJIV.

1 Bapuan1
. Pemnte cueremy JoHeliHBIX ypaBHeHHTT MeTo10M 00paTHO MaTpHIIBL 1 MeTo10M Kpavepa

2. Pemute cucremy JUHEHHBIX VpaBHeHI

Ty + Tg — 2r3 + 14 — T35
’).J'_l =1,
3ry + gy — 2wy + 15 = =2,

r1— 219+ 214 + 15 = 1.

2.."1 — I9 — _)."3 — !

Tema 3. BBenenue B anaius

Konrpoabnaga pabora Ne 3 Bapuant 1
1. Mg dbynknuun y = ,‘;’;_‘_1,) naiiure obparnyio hyuknuio. g obparnoit pynknuu naiiure
001aCTH ONPEJICJICHN H NCJIC/YIITe ¢ Ha 9eTHOCTD U HCUCTHOCT .

Borancinre npeaenant byHKIIni
‘ . 925 —4a? 42 a9 1 202 —11a45 . /Br+4-3
2. lim '7,'+1 3. lim '2%"’ 4. lim Y2rta=3.
o 1 2r— T 1 —Tr+10 r—1 20—1-—1
= . arctg(3x) v . c ,3. — . 2242215
5. lim 2<tetis). 6. lim (54 2x)=+2, 7. lim “52-15
—0 da r——2 5 A +125
8. s pyuknun y = e=—7 maiiinre JIeBoCTOPOHHNA H HPABOCTOPOHINI IPEICIBI IPH CTPEMICH I
aprymenTta K a) x = 7, 0) x = 0; onpejaennre, apiagercd U (pYHKIMS HEOPEPBLIBHON I PAa3PLIBHOIT

B 9THUX TOYKAX.
9 (2 6ana). g Kvcouno-saganuoii dpyukmun y = f(x) naiiaure TOUKH paspuiBa i OHPEICTHTE
ux tui. Ilocrpoiite rpadpuk mannoi Gpynkimm.

r+ 4, ecom x < —1,
242 eccmn —1< <1,

In(z — 1), ecotm & > 1.

Y

Tema 4. luddepennmanbHoe UCUUCTCHHE
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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 ']J Gyukmun y = y(a).
2. H da .
5 _ r=cht —1t
a) x” + arctge? +axy = 0; ")
r) < = / ) ,{/:{'7f+f-

d*y

Ne3. Haiijmre -5 dynxkunn y = In+/x.

Ned. Haiimure pudypepennunan dpynxmun y = 257,
- . 32 :
Ne5. Hammmnure ypasnenns xacareaboil 1 nopmanin K rpadgpuky gy y = ° — = B TOUKe 19 = 1.
NeG. HMecneayiite hynknmio y = “— Ha BOIHYTOCTL U HAMJANTC € TOUYKH neperuda.
Ne7. Boramcnre npeaeinl, ncnob3ys npasuto Jlommrasrs.

xr .3 1 1 2 .
1) mn%: 2) fim U+ 20)

T3 T —. =0 12— 3r

Tema 5. UHTErpanbHOE NCYUCTIEHUE

Konrpoabnasa pabora Ne.5 Bapuant 1.

Boraucinre HHTCIPAJIDLI

9.2 — ko 3/, 27,
1) /(2‘1.3 ety cos2n)de 9) f 3a )I’\:'ﬂ\ﬂ T 1(I.r: .‘:’»)/ .,'-’3 115: 4) /(I + 3) sin xdx;
+00

20 15 N I T
5) f T g ) / STVEE e ) / — . 8) / Plorde; 9) ] ve e,
4+ a—12 1+ +1 sinr —2cosr —1
1

0

o " ' -9 3
10) Haitytrre mwiomain hurvpl, orpanmdennoii Kpusoii y = r* — 1722 + 16 1 ocbio aberce.
(@ . .

Onpoc

Tema 1. Marpuiisl 1 onipeeauTenu

1 Marpuupsl: onpeaeieHre, KBapaTHas MaTpuIia, IIaBHAask U MOOOYHAs TUaroHaIH, HyJieBas MaTpuUIa,
€AVMHUYHAS MaTpULA, TPEYTOJIbHBIA BUJI MaTPHULLBL.

2 TpaHCIOHMPOBAHUE MATPUILIBL.

3 Omnepauuu Haa MaTpUllaMu (CIIOKEHUE U BHIYMTAHUE MaTPULl, YMHOKEHHE MaTPUILIbI HAa YHUCIIO,
YMHO)K€HHE MaTpuIl) U UX CBOMCTBA.

4 OmpeneneHre 0OpaTHON MaTPHIIHI.

5 Onpenenureny BTOPOro Mopsiika.

6 OnpenenuTeny TPETHEro MOpsIKa.

7 MGTOI[ TPCYTOJIbHUKOB IJISA BBIYHUCIICHUA OMMPCACIIUTCIIA TPETHETO MOPSAAKA.

8 Bpruucienue onpeaenuTeaeii BEICIIMX MOPSIKOB: METO AIEMEHTAPHBIX PeoOpa3oBaHUM, METO/
Pa3IoKEHUSI 10 CTPOKE UITU CTOJIOIY

Tema 2. CucTteMbl IMHENHBIX YpaBHEHUM
1 Cucrembl IMHEHHBIX YPABHEHUM.
2 CoBMECTHBIE, HECOBMECTHBIE, ONIPEIECTICHHBIE, HEOIIPEAEICHHbBIE CUCTEMBI.
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3 MarpuyHast 3an1ch CUCTEMBI TMHEWHBIX YPaBHEHUH.
4 Teopema Kponekepa — Kanesnnu.
5 OpHOPOAHBIE CUCTEMBI YPaBHEHUI.
6 Pemenue cuctem JTMHEWHBIX YPABHEHUI.
7 OOmuiee penieHne CUCTEMbl ypaBHEHUH.
8 dyHIaMeHTalbHAs CUCTEMA PEIICHUH.
9 Merox Kpamepa. Marpuunslii crioco®.
10 Meton 'aycca. CoOCTBEHHBIE YHCIIa U BEKTOPBI MATPHIIBI

Tema 3. BBenenue B anaius

1 ®yHKIUHN 1 UX CBOWCTBA: onpeaeeHne GyHKIUH, 00IacTh ONpeAeeHUs U 00JacTh 3HaUCHHUH
(GyHKIIUM, 4eTHOCTH (DYHKIIMH, BO3pacTarollye, yobIBaloIye, HeBO3pacTaloye, HeyObIBaloIHe,
MOHOTOHHBIE (DYHKIIMH, IEpHONYecKre (PYyHKINHU, orpaHnyeHHbIe PpyHKIMKU. OCHOBHBIE
’NIEeMEeHTapHble (PYHKIMU: CTETIEHHAs!, TOKa3aTeNbHas, JorapupMudeckas, TPUTOHOMETPHUECKUE U
oOparHble Tpuronomerpuyeckue GyHkuu. Cyneprno3uiust QyHKIMA Win cloxHas QyHKIHS.
OneMeHTapHble QYHKLINH.

Tema 4. luddepennmanbHoe HCUUCTCHHE
1 Onpenenenue MPOU3BOIHOM.
2 TlpousBogHasi CyMMbl, TPOU3BEACHUS U YACTHOTO.
3 IIpou3sBoaHas >eMEHTAPHBIX (DYHKIIHA.
4 TIpousBoaHas CIOXKHOU (DYyHKITUH.
5 TIpou3BoaHas CIOXHO-TTOKA3aTeIbHON (QYHKITUH.
6 IlpousBoaHas 0OpaTHOHN PyHKIIHH.
7 IlpousBoaHas GyHKINH, 3aJaHHON TTapaMETPHUUCCKH.
8 IIpousBoxaHas GyHKIUH, 3aJaHHOI HESBHO.
9 T'eoMeTpHUUeCKH1 CMBICT MPOU3BOAHOM.
10 KacarenpHast k rpaduky QyHKIHH.
11 Jduddepenmman u ero cBA3b ¢ IPOU3BOTHOM.
12 Teomerpuueckuii cmbich nuddepenmana.
13 TlpousBonnbie u auddhepeHITnaIbl BBICINUX TOPSIKOB.
14 MexaHuueckuil CMBICI TPOU3BOIHOM.

Tema 5. UHTErpanpsHoe UCUUCICHUE
1 HeonpeneneHHbIil HHTErpal.
2 OcHOBHBIE IPUEMBI UHTETPUPOBAHMSI.
3 HemocpeacTBeHHOE MHTETPUPOBAHUE TIO TAOJIHIIE.
4 Meron 3aMeHBI IEPEMEHHOM.
5 MeTtoa MHTErpupOBaHUSA 10 YACTSM.
6 ITocTaHoBKa 3a1a4l HHTETPUPOBAHUS B KOHEUHOM BH/IE.

7 WHTEerpupoBaHHE parliOHATBHBIX BEIPAXKCHU: HHTETPUPOBAHKE MPOCTHIX IPOOEH, HHTETPUPOBAHUE
palMOHATBHBIX (QYHKIIHHA.

Tema 6. BexropHnas anrebpa
1 BekTopsl.
2 JIuHeliHble Onepalyy HaJl BEKTOpaMH, UX CBOWCTBA.
3 JluHeitHble oniepauy HaJl BEKTOpaMH, 3aIaHHBIMUA CBOMMH KOOPJMHATAMM.
4 CxkanspHoe NPOU3BEACHUE ABYX BEKTOPOB U €TI0 CBOMCTBA.

5 ®opmyna i BEIYUCICHUS CKAISIPHOTO MPOU3BEIEHUS ABYX BEKTOPOB, 3aJaHHbI-MH CBOUMU
KOOPJIUHATAMH.
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6 OnpeneneHne U yCiaoBHs KOMILUIAHAPHO CTU TPEX BEKTOPOB.
7 CMelIaHHOE TPOU3BEICHUE BEKTOPOB.

TecTupoBanme

Tema 6. BexTopHnas anredpa
Bomnpoc 1
bamr: 1,0
Pasnoxkute BexkTOp q 1o Bektopam a, buc, e 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 oMH WM HECKOJIBKO OTBETOB:
135 90 150 45 120 30 60
Bompoc 3
bamr: 1,0
Haiigure cMermanHoe pousBeeHre BEKTOpoB a{5;2;-3}, b{0;4;0}, c{-1;2;-1}.
Orser:
Bomnpoc 4
bamr: 2,0
Hanucarb ypaBHeHHE KpUBOIL B IOJIIPHOM CUCTEME KOOPAMHAT, €CJIM OHA 3a/laHa ypaBHEHUEM (X+y)2=x3-y
B IIPSIMOYTOJIbHOM I€KapTOBOM CUCTEME KOOPIUHAT.

[Ipukpernuts poTo pereHusl.

Tema 7. KoMmiiekcHEIE ynciia
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4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocskl 3auera (YK-1)
1. Marpuupl. OcHOBHBIE MOHATHA. Buabsl maTpui. JInHelHble onepalu HaJ MaTpUllaMi. YMHOKEHHE
MaTpHuil.
2. Onpenenurenu 2-ro u 3-ro nopsiakoB. CBoiicTBa onpeaenuTeneil. Beruucnenue onpenenurenei 4-ro
Y BBICIINX TTOPSIIKOB.

3.  AnreOpanyeckue JOMOJHCHHUS] 1 MUHOPHBI. Pa3noxeHue onpeaenureneii mo 3JeMeHTaM CTPOKH WITH
cToJoIIa.

4.  Tlpucoenunennas marpurnia. O6parnas marpuia. CriocoObl BEIYUCICHHUSI OOPaTHON MaTpPHIIBI.
Perienne MaTpuyHbIX YpaBHEHUN.

5. CucrteMbl TMHEHWHBIX ypaBHEeHU. HeonHOpoaHbIe cUcTEMBI. Pelienne cucTeM MaTpUudHbIM METOJIOM,
o ¢popmynam Kpamepa.

6.  CucrteMbl TMHEWHBIX ypaBHeHH. HeonHoponHbie cucTeMbl. Pemenue cucteM metogom [aycca.

7. OnHOPOIHBIE CUCTEMBI JUHENHBIX YpaBHEHUN. DyHIaMEHTaIbHAS CUCTEMA PEILICHU.

8.  Xapakrepuctuueckoe ypaBHeHne. COOCTBEHHbIE YUCIAa U COOCTBEHHBIE BEKTOPHI MAaTPUIIBI.

9.  ®ynkuua. Obnacts onpeaeneHus, 00aacTb 3HaueHUS PyHKIMH. YETHOCTh U HEYETHOCTH (PYHKITHH.
Orpannyennas pyHkuus. MoHotonnsle ¢pyHkuuu. CriocoOsl 3aganus. ['padux GyHKIUH.

10. IIpenen ¢pyHKIMHM B TOUKE U HA OecKOHEUHOCTH. OTHOCTOPOHHHKE TIpe/iesbl. TeopeMa o CBsI3U mpeena
Y OIHOCTOPOHHHUX TpesienioB. [eomeTpuueckuii cMbIci. beckoneuHo OonblIne 1 6ECKOHEUHO Majble
byHKIUH.

TunoBble 3aganus s 3adera (YK-1)



1. TarHy!O CHCTEMY YPAaBHEHHIT HCCIEI0BATE H PEIIHTE TPEMA CIIOcCo0aMH: a) mo GopMyTam
Kpauepa; 0) meTromoMm I'aycea: B) cpeacTBaMH MATPHYHOTO HCHHCICHHA.

3x+2y+z=5, x—2y+3z=06,
1 papuaur:{ 2x + 3y +z =1, 2 papmanT:{2x + 3y — 4z = 20,
2x+y+ 3z=11. 3x — 2y — 5z = 6.

2. Haliti ykasaHHBIE IpeIesl, HE MI0I63YACE OpaBHIoM JlonHTaIA:

3x°—5x—2 = Sx‘+3x+1
a) limz—; 0) lim T -
22 2x“—x— 6 x—=wd — 2x — 9x
sin/x 3x
B) lim ; r) M i
x—=0 tg2x x=00 \2x — 1 g

3. Jaus! ¢yHKINHE H IBA 3HAYSHHA apTyMeHTa xy H x,. 1pedyerca: 1) yCTAHOBHTD, ABIASTCA JH
IaHHAA QYHKUIHA HEMPePhIBHOH HIH pa3peIBHOM NIIPH IaHHBIX 3HAUSHHAX apryMeHTa: 2) HaliTH
OIHOCTOPOHHHE MPHIEIE B TOUKAX Pa3pbiBa; 3) MOCTPOHTh rpadyHK TaHHOH QyHKIHH.

]

'ul'=
= x—1

& dy
4. HailfT npoH3B0oIHEIE d—i JAHHBIX () yHKIHH.

) e A o | y= e o,
" Wx?-5x-2
_ arctgx”
\ x

v = (ctgdx)s02¥,
i y = (ctgdx)
5. HeccmenoBats MeTomaMu (G epeHIIHATEHOTO HCUHCTEHHA QYHKIMIO ¥ = f(x) H. HCIIOTB3YA

PE3yABTATEL HCC/ICAOBAHMA, IOCTPOHTE ¢ rpaduk.

a) y = : 6) s

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Orenka Kommnerenmu
TOCTHKEHHMSI pe3ynbTaTa)
VK-1 YMeeT aHanuM3MpOBaTh TOCTABICHHYIO 3ajady, HCIIONB3YS
(50 (_(313(1)15 %};?1);0]3) (dbyHIaMeHTaIbHBIC 3HAHHUS B 00JIACTH MaTeMaTHYeCKUX HayK, yMeeT
CTPOHTH THITOBYIO MaTEeMaTHUECKYIO MOJIEIb.
VK-1 He ymeer aHanu3upoBaTh IOCTABICHHYIO 3a/ady,  HCHOJIb3YS
(Slfe:;gzzigz) byHaaMeHTalbHbIe 3HAHUS B OOJIACTH MaTeMaTHYECKHUX HayK, He

YMCECT CTPOUTH TUITOBYIO MATEMATUYCCKYIO MOACIIb.

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:




[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW 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 pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI
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6.3 VlHble HICTOYHUKMU:
1. Hammonanwsnerit Otkpeiteiii YausepcuteT « AHTYUTy - http://www.intuit.ru/

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIUILINHBL, IPOrpaMMHoOe o0ecneyeHue,
npogeccnoHalbHbIe 0a3bl JaAHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS IS CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAYy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOIHO pacpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedyeHHE:
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Omnepanmonnas cucrema "Anst O6pazoBanue”
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Microsoft Office [Ipodeccronanbhsrii mioc 2007

SPSS Statistic
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JyIeKTpPOHHAsA HH(pOPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
BianMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHISCTBISIETCS MOCPEICTBOM
MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCHOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPE/Ie YHUBEPCHUTETA.



