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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
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

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 TACITATIITNH, 0o0ydJeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 1 2 6
1 | BeIcimas MareMaTnka +
2 |I30paHHbIE TIaBBI +
HEOpPraHU4YeCcKon
XUMUHN
3 |Koumenmun +
COBPEMEHHOTO
€CTEeCTBO3HAHUS
4| TexHOMOTHYECKAS +
MIPaKTUKa
5 [®unocodus +




2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

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

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMILIMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueGHOM paboThI (Bcef:r)glj{ii%)
OO0mas Tpy10éMKOCTb 1M CHUTLTHHBI 108
KonTaktHas pabora 64
Jlexnuu (Jlekiun) 32
[Tpaktuueckue (IIpaxr. pab.) 32
CamocrosrenbHas padota (CP) 44
3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
UM | KT.
pao.
O|l0|O
1 cemectp

1 Marpuiipl u 4 lale KonTtponbHas
OTIPEICITUTENN pabora

2 Cucrtembl KonTtponbHas
JTUHEHHBIX 4 | 4|8 pabora
YpaBHEHUU

3 Bsenenue B ananus 6 | 6|8 KontponbpHas

pabora

4 Huddepenunansao 6 6|6 KontponbpHas
€ UCUMCIICHUE pabora

5 NHurerpansHoe 6 6 l6 KontponpHas
HCUHCIICHUE pabora

6 Bexropnast anrebpa | 4 | 4 | 6 TecTtupoBanue

7 KommnekcHbie 212 | 4 TecTtupoBanue
qucna

Tema 1. Marpuus! n onpenesanrtesan (YK-1)

Jlexknus.




Marpuupl: onpeaeieHue, KBajJpaTHas MaTpulla, IIaBHAas W TOOOYHAs JAMAroHaid, HyJeBas MaTpHIa,
€IMHNYHas MaTpulla, TPEYroJbHbIM BHUA MaTpullbl. TpaHcroHMpoBaHMEe MaTpuubl. Omnepanuu Hax
MaTpuLaMu (CI0XKEHHE U BBIYMTAHME MAaTpULl, yMHOXKEHHE MaTpPUIbl HA YUCIIO, YMHO)KEHHE MATpHI]) U UX
coiicTBa. Omnpenenenue oOparHoil Marpuibl. OnpeaenuTeny BTOporo nopsaka. OnpenenuTenn TpeThero
nopsiaka. MeTon TpEeyroabHUKOB JUIsl BBIYMCIICHMS OIPEICIUTEN TPETbEro Iopsaka. BeraucieHue
oIpeaeNuTeNeil BBICIIUX MOPSIKOB: METO/ AIEMEHTAPHBIX MPE0Opa30BaHUN, METOJ] PA3JIOKEHUS TI0 CTPOKE
win ctonOiyy. CoilicTBa onpexaenurenei. HeBblpokaeHHble MaTpuilbl. MHHOpPH n-1-ro mopsiika u
anreOpandyeckue JOMoaHeHuss. MuHopsl k-ro mopsaka. Panr marpuubsl. Metos OKaMIISIONIMX MHHOPOB
JUIL BBIUMCIICHUS paHra MaTpuibl. MeToj 3JeMEHTapHbIX NpeoOpa3oBaHUM JUIsl BBIYMCICHHUS paHra
MaTpullbl. OKBHBaJIeHTHbIC (mOm0OHbIe) Marpuibl. [lpucoeamnennas wmarpura. OOparTHas Marpwuia.
Brruncnenue oOpaTHOM Marpuibl C TOMOIIBIO TMPUCOCAMHEHHOW. BpIumcieHne oOpaTHOM MaTpULBl C
MIOMOIIBIO METO/Ia AIIEMEHTApHBIX MTpeoOpa3zoBaHuii. MaTpuuHbIe ypaBHEHHUS.

IIpakTnyeckoe 3aHsATHE.
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3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. 3anummre Matpuilsl A, B u C pazmepHoctr 4x4 ¢ nieasiMu KoddpuimeHTamu.

Beruucnure

a) 2A+3B,

0) A B KBajpare,

B) A*B u B*A. Bepno nu, uto A*B = B*A?

2. 3anumuTe YuciIoBble MaTpUIlbl: A pasmepHoctu 2x2, B pazmepnoctu 3x3, C pa3mepHOCTH
4x4.

a) Berancnure onpenenurenu marpunl A, B u C.

0) MHHOPHI 1 anreOpanyecKue TOMOJIHCHHs MaTpHUIlbl B.



3. 3aaiiTe YNCIOBYIO HEBBIPOKACHHYI0 MaTpully A nopsiaka 3x3. Haiinure panr marpuist A ¢
IIOMOIIbIO IIPUBEACHMS K CTYIIEHUaTOMY BHly. BbIuncianTe NpuCcOEIMHEHHYIO MaTPULLy JUIsl MaTpULbI A.
HaiinuTte oO6parHyo MaTpuIly K A ¢ MOMOIIBIO IPUCOEAMHEHHON MaTpulbl. Haiinmute oOpaTHyto MaTpuily K
MaTpuie A ¢ MOMOIIBI0 METO/IA IIEMEHTapHBIX IPe0Opa30BaHUH.

4. 3aaiiTe YNCIOBYIO HEBBIPOXKACHHYI0 Marpully B, He paBHyto A, nopsaka 3x3. Pemure
ypaBHeHus AX=B u XA=B.
5. Brruncienus mpoBepsTe B cUCTEME KOMITBIOTepHOU anreOpbl Mathpar

http://mathpar.cloud.unihub.ru

Tema 2. Cuctembl uHeiiHbIX ypaBHeHnuii (YK-1)

Jlexknus.
Cucrempl nuHENHBIX YypaBHeHHIl. COBMECTHbIE, HECOBMECTHBIE, OIIPEIECICHHBIE, 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, -
1 Thyets{xg, yp) — PeIRHHe CHUTEMBI THHEAHEN Ypassermit+_ o -7 — ) -Haimumevy -y J
2 .-TIa5a CHCTEMA TTHEEHE VPa BHEHEHE - fr-sy=1
o ’ P ax + 5y=—2.

[Tpr-Earo o CHCTEMA He HMeeT PRI HIH |

3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
3anaiiTe HEBBIPOXKACHHYIO MaTpully A pasMepHOCTH 4x4, BEKTOp pasMepHOCTH 1x4.

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

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

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

http://mathpar.cloud.unihub.ru

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

OYHKIIMKY U UX CBOWCTBA: ompeneicHue (GpyHKIMH, 00IacTh ONMpECICHHUs U 00JacTh 3HAUCHUM (YHKITUH,
YeTHOCTh (PYHKIMHU, BO3pacTamolue, yObIBalollve, HEBO3pacTalollre, HeyObIBarollhe, MOHOTOHHBIE
byHKIMK, nepuoAanueckue (GYHKIHMHM, orpaHudeHHble (GyHKIMH. OCHOBHBIE 3J€MEHTAapHbIE (PYHKLIHUU:
CTENeHHas, MoKa3aTelbHas, JIorapupMuiecKasi, TPUTOHOMETPUUECKHEe U OOpaTHble TPUTOHOMETPHUYECKHE
¢byakuuu. Cyneprno3uruss (QyHKIAW WM CIOKHAs (QyHKIUsA. OnemeHTapHble (yHKuun. [Ipumepsr
AIIEMEHTApHbIX  (YHKIMI: MHOTOWIEH, palloHaIbHas byHKIMS, UppanuoHaidbHas — (QyHKIuS,
runepoonmmueckue ¢pynkiuu. [Ipenen Gpynkuuu B Touke. [Ipenen GpyHkumm Ha 6€CKOHEYHOCTH. TeopeMbl O
npenenbHoM Tmiepexone.  Heompenenennoctu. HekoTopble MeTOABI PAaCcKPBITHUS HEONpPEAETEeHHOCTEH.
3amedaresbHbIC TIpeAebl. ACUMITOTHYECKOE cpaBHeHWEe (yHkui. HempepwiBHOCTH (PyHKIMH. Toukum
pa3pbiBa.



IIpakTH4Yeckoe 3aHATHE.

ITproaepeee sagamr:T

1 Brmuncanre npegeas’
-
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a)ylim = q6)-lim — L
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2. -OnpegeInTe KoOTHMYeCcTEO ToOYeE M3 YEasammerx—0,1;0: 0,2;-0 95,1 05;1 25, roTopeze-
OpHHATIeRA T E—orpecTHocTH TousEr X = lmpre = 0,159
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3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

JagaHHA JIA'CAMOCTOATeIbHOA padoTnrd
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Tema 4. Iludppepenuunanbuoe ucuucienue (YK-1)

Jlekumus.

Onpenenenue npou3BoaHOW. [Ipom3BomHass CyMMbl, TpPOU3BEACHUA U 4YacTHoro. IlpousBomHas
aneMeHTapHbIX GyHKUUWA. [lpowsBomHas cnoxHOM ¢yHKIMU. [Ipon3BomHAs CIIOKHO-TTOKA3aTeIbHOMN
¢bynkuuu. IlpowsBomnas oOpartHou ¢yHKMU. I[IponsBogHas ¢yHKIWW, 3aJaHHOW MapaMETPUYECCKH.
[TpousBomHas GyHKIMH, 3aJaHHON HESBHO. leomeTpuyeckuii CMbBICT Mpou3BogHOW. KacarembHas k
rpaduky dynkinuu. JuddepeHmman W ero CBA3b C NPOU3BOAHOW. [eomerpuueckuit  CMBICI
mupdepennmana. IlpousBogubie u auddepeHansl  BBICIIMX MOPSAKOB. MeXaHWYeCKHl  CMBICT
npou3BogHOW. OcHoBHBIE Teopembl auddepennmpoBanusa. MccnemoBanne GyHKIUNA W TOCTPOCHHE
rpadukoB. MOHOTOHHOCTh U 3KcTpeMyMbl. Hanbosnbiiee 1 HauMeHbllee 3HaueHus! (PyHKIUU HA OTpE3Ke.
BoInykiocTs M BOTHYTOCTh PYHKLIMU. ACUMIITOTHI rpaduka.

IIpakTH4eckoe 3aHATHE.

[Tpruepeere-sagamna:T
1.+Hafinure . ecas|
a)y =e * ,0)y = sin'y, B)y = arctz5x ]
-Hafimerre mponesy TEH - VO BB - HyEEITFIY = 2 — 3x +x°.7
-Hafmerre mponMesy TEH B030a CTAHIA - PVHEITEY = x° —3x° + 3x+ 1.7
-Hafmure yraoeoi 05 eHT-FACATeMEHOH K Tpadesy -QVHEIE ¥ =- tex B-TouEe-%x=07
3 pa ey -y ¥ ==t
HaFmerre IpoHsEoaHyI0)Y | BTOpOro mopagsa GyvHimE Y = cos(2x).Y

= L b

(=]

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



Jlexkuns.

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
fx)= -2 ¢

Tema 5. UnTerpasabnoe ucuncienue (YK-1)

Heonpenenennsiii naTerpan. OCHOBHBIE NMPUEMBI UHTErpUpoBaHusa. HenmocpeacTBEHHOE MHTETpUpPOBaHUE
mo Ttabmuie. MeTon 3aMeHBl MEpeMEHHOW. MeToa WHTerpupoBaHus MO dvacTsaM. [locTaHoBka 3amaun
UHTETPUPOBAHUS B KOHEYHOM BHJe. VHTerpupoBaHHE palMOHAIbHBIX BBIPAXKEHUN: HHTETPUPOBAHHE
MPOCTBIX PpoOe, MHTETPUPOBAHUE paAllMOHATBHBIX (YHKIUN. VMIHTETpupoBaHHE HEKOTOPBIX BBIPAKEHUH,
Collep KallluX paaukaiibl. MHTerpupoBaHre TPUTOHOMETPUYECKUX BbIpaxeHUi. OnpeneaeHHbld HHTErpal.
HecoOcTBeHHBIC HHTETPATTBI.

IIpakTH4Yeckoe 3aHATHE.



ITpraepeee sagasma:T
-

1 +Hafure-Bce nepeoodpa sase gymerem £ x) = cos3xcf
2. ¥Vrasmre Bce BepHEle YTEepEIeHNT (| C — Op 0M3B0IEHAT 0 CTORANEAA T
+:-[ Blundx = & [ lnnd=T
+{[(1-5x%)dx) =1 — 57

=[x + 9)smxdx = [(x° +9)dx [ smwdx]

[ dlcosx) = (cosx)" + ¢
3 .-K a2 BHTeTp AT0M OIp 28 IS T CA IWT0 I ATE GHErvp s, 1300 p useHHo A Ha pHcyHRe ™

p=xt+1

s e
o fy (= dxff(1 - x)dn
L fy@-xYdxf(2 - ) dx
L= xNdxf (1 - x*)dxg
i+ Ddaf) (27 + Ddx

4. -3a ImrmuITe ONpe JeTeHHEE HETETPAT, ‘BEIPAEA FOITEE TLT0 A NE TP &Y T O IR HEER -C B IIIETEA ME-
(0;0)(0;0)-.(2;6)(2;8)-.(0; 6]{1]:15]1

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

Jlexkuns.

3azaHHA II8CaMOCTOATEIEH O padoTelY
Brmuncawre HeETerpans:t
1+ [Zx
< xElfl
J(1—Sim™x)d=T
J 3 ed=®
[ Sin(x) = Bm(5x)d
[ 5m*(x) = Cos{x)dx"

= L

=1

e

-'_ VIx=R—2
[(Sm(3x) + Cos(5x) )dxT
[ Sm(x")xd=y

= A
=K

T T A A A A A A
i
:
)
A

Tema 6. BexTopuas anreopa (YK-1)

10



11
Bexkropsl. JIvHelHbIE Ollepaluu HaJx BEKTOpPAaMH, MX CBOWCTBA. JIMHEWHBbIE Onepa LIMHM HAJ BEKTOPAMH,
3aJJaHHBIMHU CBOMMH KoopAuHaraMu. CKalisipHOE IIPOU3BEEHUE JBYX BEKTOPOB U e€ro coiicTBa. dopmyna
JUIsL BBIYMCIICHHS CKaJSIPHOIO IIPOU3BEACHMS JBYX BEKTOPOB, 3aJaHHBI-MU CBOMMH KOOpPJAMHATaMU.
Omnpenenenne U yciaoBHs KOMIUIAHAPHO "CTH TPeX BEKTOPOB. CMelIaHHOE IPOU3BEIEHUE BEKTOPOB.

IIpakTH4Yeckoe 3aHATHE.
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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.



r

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® _
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 1
on|4H30)-A-D 5 10.5 A1 +30)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

15



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

16



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

17

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

18
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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



20
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)

WH?-CREEFOH M- £1.0:16 Boictan varewaruadock - Microsoft Word - x
Il oo | scome  pwweneapamus o Pacaini  Peerwposanne B )

- - 44 Haiima -
TimesNew Rt 12 0 A A7 | Aar ) 40 9 nasoBarr AaB68arr, AabGBI AaBGBeI AaBGBzl AaSOBerr, AaBG6BaTr, Aab6Bal AabGBel AaBG6Bzl AaBGBel AaBGBar, AaBGBar, AaSGBarT, . %

2, 3amennTs
 Sye v apelecon. applesbi. Tauhor  Thook  TDefault  MORiONt  Lstlabell Lstabel10. LitiabelT Litlabel12 Ustlabel13 Ustiabel1d Ustiabells litiabel1s o vmenms (S L
Eyep o6mena Wpndt Ab3ay CTuan PeaakTNposaHie

Yoo - x| i N N M A NN AW IS A W S RV - KRN (T T L.

BerasuTe - S v . -
T 3 Gopuar o ospaay | K AT v e x. X V- a

[
» [

X
BuifepuTe scTsENARNS OB LekT: | (|
Bygep ofiwer nycr.

TunoBbIe 3aJaHHA 1718 SK3aMeHa
1. JlanHyio cHCTEMy ypaBHERHIE HCCICIOBATS H PEIIIATE TPEMS CIIOCOBAMH: ) 10 opMysan

T oo
yaaresvies b ans 0P j Kpanepa: 6) Metozom [aycea; B) cpeacTBaMi MATPHYEHOTO HETACTICHMA.
1 Sr+2y+z=5, x—2y+3z=6,
1 Bapuant:{ 2x +3y +z =1, 2 BapmanT: {2x + 3y — 4z = 20,
2x+y+3z=1L 3x—2y-5z=6.

2. HaliTn yRa3aHHBIE TPEISTHL HE MOML3YACE NpasmioM Jlonnrans:

3x%—5x—2 e Sx'43x 41
a) lim—————; ©) lim ;
o 72 2x2—x—6 xmeo 4 — 2 — 9x?
: sin7x £
g B) lim ——; 1) lim (22 h 3) .
. *=0 tg2x e \2x -1

3. Hanst KITHH H 1Ba SHAICHHA MEHTA x; B x;. Tpebyerca: 1) yCTAHOBHTE. ABIACTCA M
1Hx;

JIarHaz (YHKIHA HeIPEPBIBHOM HIH PasphIBHOH NIPH JAHHBIX 3HAUCHHAX apryMeHTa: 2) HalTH

0HOCTOPOHHHE IPHIETH! B TOSKAX Pasphisa; 3) MOCTPoNTS rpaduK TanHoMH byHKmHI

3x x=1 X =4

x—1’

4. Haifrw npowssoste & ansses gysxmm
x

2) Lo sEr 5 = 2AE . oosys
T VxP-s5x—2

o ;= gardiex®; I

B) y=e i D) Jx—1
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4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Orenka Kommnerenmu
TOCTHKEHHMSI pe3ynbTaTa)
VK-1 YMeeT aHanM3MpOBaTh TOCTABICHHYIO 3ajady, HCIIONB3YS
(50 fﬁg %};?1);0}3) (byHIaMeHTaIbHBIC 3HAHUS B 00JIACTH MaTeMaTHYeCKUX HayK, yMeeT
CTPOHTH THITOBYIO MaTEeMaTHUECKYIO MOJIEIb.
VK-1 He ymeer aHanmm3upoBaTh IIOCTABIEHHYIO 3a4ady,  HCIOJb3Y
(8?6439323?122) byHaaMeHTalbHbIe 3HAHUS B OOJIACTH MaTeMaTHYECKUX HayK, He

YMCECT CTPOUTH TUITIOBYIO MATEMATUYCCKYIO MOACIIb.

5. MeTonnueckue ykazaHusi AJisi 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIMNA CaAMOCTOSTEIBHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
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-MeTonyeckoe U HHGOpMAIIMOHHOE 0O0ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecreueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBD)Y YKA3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.
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B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. bangun K. B., bamsikoB B. H., PykocyeB A. B. Briciias matemarnka : y4eOHUK. - 2-€ U3M., CTEP.. -
Mocksa: ®munTa, 2016. - 361 c. - Tekct : anekTponubiit // OBC «YHuBepcuTeTcKas OMOIMOTEeKa OHIAHY
[caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=79497

2. bepe3una, H. A. Beicmias maremaruka : yueObHoe mocobue. - 2020-08-31; Bricmas maremaruka. -
CaparoB: Hayunas xumra, 2019. - 158 c. - Tekcr : snexkrponnsnii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/80978.html

3. llopodeena A. B. Briciias MateMaTuka 1jisi TYMaHUTAPHBIX HAMpaBleHUW : YUeOHUK /i1 OaKaaaBpoB. -
niep. u jom; 3-¢ u3a.. - Mocksa: IOpaiit, 2019. - 401 c. - Teker : anexrponHsii // 9bC «}OPAUT» [caitt]. -
URL: https://urait.ru/bcode/425389

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. Anekcees, I'. B., Xonssun, U. U. Beiciias matematuka. Teopus u mpakTuka : yaeOHOE MOCcoOue AJIs CIIo.
- 2029-02-19; Beicmias marematuka. Teopust u npaktuka. - Caparos: [IpodobdpazoBanue, Aii [In Op Menua,
2019. - 236 c¢. - Tekctr : oonekrponnsii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/81274.html

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

3. T'openos B. U., Jlenamesa T. H., Kapenosa O. JI., Jlenamesa O. H. Beiciias maremaruka : cCOOpHUK 3a/1a4
U ynpaxHeHuid. - MockBa: 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 JeKIu. -
Mocksa: Poccuiickas mexxayHapoaHas akaaemus typusma, 2011. - 262 c. - Tekct : anexrponnsiii // 3bC
«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 MexayHapoaHas akageMus Typusma, 2011. - 79 c¢. - TekcT : 3neKTpOHHBIM
// 9bC «YHUBEPCUTETCKAS OmoOImoTeka OHJTAlH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=258318
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6. Kpunikos JI.B. Beicmias MmatemaTuka : B Bompocax u oTBeTax : yue0. mocodue. - M.: I[Ipocnekr, 2013. -
176 c.

7. KysnenoBa T. A., Muponenko E. C., PozanoBa C. A., Cupora A. U., fApomesckas K. III. Bricmas
MareMmaThka : yuyeOHoe mocooue. - MockBa: duszmariut, 2009. - 167 c. - Tekct : anekrponnsiit // 9b6C
«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 : ydyeOHOe mocoOue. -
2021-12-31; Beiciias maremaruka. - MockBa: EBpasuiickuii oTKpbITEIM HHCTUTYT, 2009. - 396 c. - Tekcer :
anektponnslii // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/10643.html

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

10. [MunageB B. C. Bricuias maremaruka : YueOHOe mocodue st By30B. - Iep. U A0I; 8-¢ u3fd.. - Mockasa:
Opaiit, 2020. - 447 c¢. - Tekct : onekrpounsii // 3OBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/449732

6.3 VlHble HICTOYHUKHU:
1. Hammonanwsnbrit OTkpeiteiii YausepcuteT « AHTYUTy - http://www.intuit.ru/

7. MaTepuaJbHO-TeXHMYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAWBHUYaJbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS JJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAYy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYIOBaHUS,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:
LibreOffice

Omnepanmonnas cucrema "Anst O6pazoBanue”

Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

SPSS Statistic

Google Chrome

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. CnpaBounas mpaBoBasi cucreMa "KoncynpranT mumroc”. — URL: http://www.consultant.ru
2. Hayunas snexkrponHnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. ONEeKTPOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

4. Poccumiickas rocynapctBeHHas onomuoreka. — URL: https://www.rsl.ru
5. Poccwuiickast HanmoHanbHas oubmanoreka. — URL: http://nlr.ru
6. [Ipesunentckas 6uonuorexa umenu b.H. Expriuna. — URL: https://www.prlib.ru
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7. VYHuBepcureTckas ~ OWOnMOTEeKa  OHJIAMH:  JJIEKTpOHHO-OMOmuMoTeunas  cucrema. —  URL:
https://biblioclub.ru

yIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
BianMoneiictBue mpernomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



