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OLHEHOYHBIE MATEPUAJIbI
1o y4eOHO# AucHUIIMHe Bpiciias MaTeMaTuka
HEPEYEHb KOMIIETEHIIUU C YKAZAHUEM PE3YJBbBTATOB OBYUYEHUA

N 3TAIIOB UX ®POPMHNPOBAHMA 110 JUCHHUIIJIMHE

®DopmMupyeMble HHanKaTophl J0CTHKEHUS
. Haumenosanue
KOMIIETeHIINH KOMIIeTeHIHii Pe3ynbTaThl 00yyeHus
KOHTPOJIMPYEMBbIX
(Ko ¥ HaIMEHOBaHHE (Ko 1 HAUMEHOBaHHE (3HaHMs, yMeHUsL)
pa3ieioB M TeM
KOMITECTCHITHH ) WHANKATOPA)
YK-1. Crocoben | YK-1.3. Beibupaer | YK-1.3. 3-1. 3naer | Tema 1. [IpeoOpazoBanus
OCYIIECTBIISATh  MOWCK, | ONTUMAJbHbIH BapHaHT | MPUHIHIIBL, KPUTEPUH, | MATPHUI[ ¥ CHCTEMBI
KPUTHYCCKHI aHAIU3 U | PEIICHUs 3aj1auM, | MpaBHiIa TOCTPOCHHSA | jypeiiHBIX ypPABHCHHUIL
CHHTe3  HMH(OpPMaIHU, | apTyMEHTHPYS CBOH BBIOOD CY)XICHHS H OLICHOK Tema 2. Pl MaTpHIbI
IPUMEHSTh CHUCTEMHBIN YK-1.3. Vy-1. YMmeer
Tema 3. CtpykTypa
HOAXON JUIsl  PEIICHHS bopMHpOBaTH COOCTBEHHBIC N
MHOKECTBA PEILICHUI
TIOCTaBJICHHBIX 3334 CYXICHHS " OLICHKH, N
IPAMOTHO - normapo | CACTEMBI JIMHEHHBIX
apryMeHTHpys CBOK Touky | YPaBHCHHHU
3peHust Tema 4. DneMeHTHI
VK-1.3. v-2. Ymeer | BEKTOpHOU anreOps! Tema
NPUMEHATh  TEOPETHYECKUe | 5 DIIeMEHTHI
SHaHMA B PCHICHUN | aHaTTUTUYECKOU
MPaKTHYCCKUX 3a]1ad reoMeTpuu
Tema 6. @yHKIUU OTHON
IEelCTBUTENbHON
MepEMEHHOMN
Tema 7.
JuddepenunansHoe
HCUYHCIICHHE

Tema 8. NHTerpansHoe
WCYHUCIICHHE.




VK-2. Cnocoben
OTIPEJICIIATH KPYT 3a7a4 B
paMKax IOCTaBJICHHON
IIENTN ¥ BEIOMpaTh
OIITUMAaJIbHBIE CIIOCOOBI
WX PELICHUS, HCXOIS U3
JIEHCTBYIOIINX
MPaBOBBIX HOPM,
HUMEIOLINXCS PECYPCOB U
OrpaHUYEeHUN

VK-2.1. Ilouumaer 6a3oBbIE

TIPUHIIATIBI MOCTaHOBKH
3amad " BEIPaOOTKH
pelieHni

VK-2.1. 3-1. 3Haer
OCHOBHBIC  NPHHIUIBI U
KOHIIEIIIIHHA B obacTu

IeJIeNoJIaraHusl ¥ TPHHSITHS
pelieHui

VK-2.1. 3-2. 3uaer MeTOIBI
TeHEepPUPOBAHUS ANBTEPHATHB
PELICHUH U IPUBEICHUS UX K
COIOCTaBUMOMY BHIY JUIS
BbIOOpa OIITUMAJILHOTO
pemeHus

VYK-2.1. 3-3. 3naer npupony
JIAaHHBIX, HEOOXOJIUMBIX JIJIs

perieHns TIOCTaBICHHBIX
3amay

VK-2.1. V-1 Ymeer
CHCTEMHO  aHAIM3HPOBATH
MIOCTaBIICHHBIE TeJIH,
GopMynTHpOBaTH 3amaud M
nmpeyiarat  000CHOBaHHBIC
peleHus

YK-2.1. Vy-2. YMmeer
KPUTHUYICCKU OLICHUBATh

nHpopmanuio o npeaAMeTHON
00JIaCTH PHHATHUS PEILCHUH
VK-2.1. VY-3. Ymeer
UCIIONB30BaTh
MHCTPYMCHTAIIbHBIC
cpenctBa Ui pa3pabdOTKU H
NPUHATHS PEIICHUH

METOINYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIIUE JTAIIbI

®OPMUPOBAHUS KOMIIETEHIIUIA

Ilepeyenn y4eOHBIX 32JaHUI HA ayIMTOPHBIX 3AHATHAX

BOl'[pOCbI IJIA IPOBEACHHUS OMPOCAa HA 3aHATHAX

HNuauxarops! noctmxenusi: YK-1.3, YK-2.1

Tema 1. IIpeoOpa3oBaHusi MATPUI M CUCTEMBbI JIMHEHHBIX YPABHEHHIA.

Pazpen |. JInneiinas aaredpa.

Bomnpocsl 1J1s1 npoBeaeHus onpoca:

orwdPE

Marpuiisl 1 1EUCTBUS C HUMH.
CBolicTBa onepanuii Hal MATPHUIIAMU.
Onpenenureny.

CBolicTBa onpeneuTeNei.

OOpaTHas MaTpuIla U CTIOCOOBI €€ HaX0XKISHUSI.

Tema 2. Panr maTpuusl.

Bomnpocsl 1J1s1 npoBeaeHHs onpoca:
6. Panr matpuie.
7. Panr ctyneH4aToil MaTpHIbL.




8.
9.
10.
11.

HeunsMeHHOCTH paHra npu 3J1eMeHTapHBIX TPeoOpa30OBaAHUSAX.
Teopema o0 paHre MaTpHIbI.
Kpurepwuii nuHEHON HE3aBUCUMOCTH CUCTEMBI CTPOK (CTOJIOIOB).
Panr npousBenenus Mmarpun. OnpenenuTenb NPOU3BEACHHIS MaTPHIL.
Tema 3. CTpyKTypa MHOKeCTBA pPellIeHUIl CUCTeMbI JIMHENHHbIX YPABHEHUI

Bomnpocs! 1151 IpoBeeHUsI onpoca:

12.
13.
14.
15.
16.
17.
18.
19.
20.

JInHeiHbIe ypaBHEHUE C N HEU3BECTHBIMU.

OO6pa3oBaHre CUCTEM JTMHEHHBIX YpaBHCHUH .

VYcnoBue COBMECTHOCTH U ONIPEACIICHHOCTH CUCTEM JIMHEMHBIX YPABHEHUM.
MartpuyuHas 3a11uch CUCTEM JIMHEHHBIX YPABHEHUN.

Pemenue cucrem nunelinbix ypaBHeHuid. Teopema Kponekepa — Kanenu.
Pelenre HEBBIPOKIEHHBIX JIMHEWHBIX CUCTEM.

®Dopmynsl Kpamepa.

Pewenue cucreM nuHENHHBIX ypaBHEeHUN MeTonoM ["aycca .

Cucrema 0JJHOPO/IHBIX JTUHEWHBIX YPAaBHEHUH.

Tema 4. D1eMeHTHI BEeKTOPHOI aJredpbl

Bonpocs! 1151 IpoBeIeHHsI onpoca:

21.
22.
23.
24,
25.
26.
27.

Bexkropsl. JInHelHbIE onepanyuu Hal BEKTOPAMH.

Onepannu u cBoMcTBa BEKTOPOB. CKaJIIpHOE TPOU3BENECHNE BEKTOPOB.
Hopwma Bekropa.

BekTopHoe, cMelIaHHOE TPOU3BEACHUE BEKTOPOB U UX MPHIIOKECHHUS.
JInHeliHas 3aBUCHMOCTD U JIMHEMHAs HE3aBUCUMOCTh CUCTEMBI BEKTOPOB.
bazuc u panr npocrpanctBa Rn. BekTops! 1 MaTpuLibI.

OproroHanbHas cucTeMa BEKTOpPOB.

Tema 5 DsieMeHTHI AaHATUTHYECKOH reoMeTpUM

Bomnpocel 1715 NpoBe/ieHUsI 0npoca:

28.
29.

JlexapToBa NIpsIMOYTOJIbHAS U NOJIIPHAsi CHCTEMBI KOOPIMHAT Ha MJIOCKOCTH.
[Tpsimast Ha iockocTu. OO1Iee ypaBHEHHE MPSIMO, YpaBHEHHE MPSMOM € yTIIOBBIM

KO3 PHUIHEHTOM.

30.
31.
32.
33.
34.

Yros Mexay NpsSMBIMU.

VYcnoBus napajieIbHOCTH U NEPIEHIUKYIIPHOCTH IPSMBIX.

Paccrostnue oT TOUKHM 10 IPSAMON.

[Tpsimast u mockocTs B ipocTpaHcTBe R3. PaccTosiHME OT TOUKY 10 TIOCKOCTH.
BexTopHoe, napaMerpuueckoe, KAHOHHYECKOE YpaBHEHHUS B IpocTpaHcTBe R3 .

Pa3znen 2. MaremMaTHyecKUM aHAJIN3
Tema 6 PyHKIUH OHOIH JeHCTBUTEIbHON NepeMeHHOH

Bomnpocsl 1J1s1 mpoBeaeHHs onpoca:

ook owdE

Jlatb omnpenenenue GyHKIUN, TPUBECTH IPUMEPHI (PYHKIUH.
OCHOBHBIE XapaKTEPUCTUKH (PYHKLIUH.

OneMeHTapHble QYHKIUU (TpaduKn).

[Ipenen pynkuuu. MeToapl BHIYUCICHUS MPEIEIIOB.
HenpepbiBHOCTH QyHKITHIA.

[Ipumenenue GyHKIUN B 5)KOHOMUKE.

Tema 7 Jlupdepenunanbnoe ucHHcIeHHE

Bonpocs! 1J1s1 npoBeaeHus onpoca:



Jatp onpenenenue npou3BoAHON u auddepernnana GyHKIHHU, TIPUBECTH TPUMEPHI.
MexaHW4YeCKU U TEOMETPUUECKUN CMBICI TIPOU3BOTHON (DYHKITHH.

[Tpon3BoHBIE OOPATHOM, CIOKHOM, HEIBHOMW, ITApaAMETPUUYECKH 3aJaHHON (PYHKITHI.
ITpon3BoHBIE BBICIINX OPSIIKOB.

DKCTpeMyMbl (QYHKIUH.

[Tpumenenue nuddepeHnnanbHOro HCYUCICHNS K UCCIEI0BaHUI0 (QYHKLIUN M TOCTPOECHUIO
rpaduKoB QYHKIHUH.

7. Tlpumenenue nuddepeHInanbHOr0 HCYUCIEHNS B 3KOHOMHUKE.

ook wnE

Tema8 Unrerpanbnoe ncuncienue
Bomnpocs! 1J1s npoBeaeHus onpoca:
Jatb onpenenenue nepBoodpazHoi GyHKINH, IPUBECTH IPUMEPHI.
Heonpenenennsiii unTerpan. MlarerpupoBanue mmyTeM 3aMeHBI.
Heonpenenennsiii unTerpain. MHTerpupoBanue mo-4actsim.
Heonpenenennslit nuurerpan. MHTErpupoBanne TPUrOHOMETPUUYECKUX (PYHKIIUH.
Onpenenennbiii  uHterpan. ®opmyna HerooTona-JleiiOnuna. Meroasl u - COCOOBI
WHTETPUPOBAHMUSL.
6. DKOHOMHUYECKHE WILTIOCTPALIUU ONPEACICHHOTO UHTEerpasa.

agrwpdE

Kpurepun ouenku (B 0asiax):

- 2 Gajuta BbICTaBIIAE€TCS 00yUarOLIEMYCsl, €CIIM OTBET Ha BOIIPOC IPECTABIIEH B IIOJIHOM 00beMe Oe3
OIIMOOK U HEI0UETOB (coomeemcmeue unouxamopy YK-1.3, YK-2.1.);

- 1 Gann BbIcTaBiIsIeTCA 00yYaroIEMYycCs, €CJId OTBET Ha BOIPOC IPEJCTaBJIECH B IOJHOM O0ObEME, MPHU
OTBETE JIOMYIICHbI HETOUHOCTH (coomeemcmeue unouxkamopy YK-1.3, YK-2.1.);

- 0,5 Gama BeIcTaBIII€TCS 00y4YaIOLIEMYCsl, €CJIM OTBET Ha BOIPOC MPEACTABIECH HE B IOJIHOM 00BbEME,
IIPY OTBETE JOMYIICHBI HE3HAYUTEIIbHBIC OIUOKU (coomeemcmeue unoukamopy YK-1.3, YK-2.1..);

- 0 GannoB BbICTaBiIAE€TCA OOy4aroOLUIEMYCs, €CJIM OTBET Ha BOIPOC HE MPEACTABIIEH, WU NPU OTBETE
JIOMYIIEHbBI TpyObIe OMINOKH (coomeemcmeue unouxkamopy YK-1.3, YK-2.1.)

3agaHus 1J151 TEKylIero KOHTPoJIs
PacueTHo-aHaauTHYeCKHE 3aJaHUSA

Numukaropst goctimkenns: YK-1.3, YK-2.1

Pazpen |. JInneiinas aaredpa.
Tema 1. IIpeoOpa3oBaHusi MATPUI M CHCTEMBI JIMHEHHBIX YPABHEHUIA.
1. Beruucnuts onpenenurenu Matpui K,F,C,A. IIpoBecTu BbIYMCIEHUSI HEOCPEICTBEHHO U C
ucronp3oBanueM MS Excel.

1 -2 7
2 2 1
-2 -N 4
A= , C={0 N 3j
0 3 1 2
-1 -2 2
3 -1 3 -1
-1 4 1
2 -N
F=|2 -3 3|K= .
-2 4
1 N 4

2. JIng 3agaHHbIX MaTpul F, A (3aganue 1) HallTH MUHOPBI My,, M;, M, 1 anrebpandeckne
JONONHEHUS A,;, Ay, Ay, Ay COOTBETCTBYIOIIMX DJIEMEHTOB.



3. HaiiTi HEeu3BeCTHOE YHCIIO X U3 YPaBHEHUH:

x2 4 9
x 2 3=0
1 11

4. BoluMcnuTh ONpeaeauTeslb MaTpUllbl A 1ByMs crioco0amu: 1) moiydyeHueM Hysel B i -il cTpoke u
Pa3I0KEHUEM I10 3JIEMEHTaM 3TOH CTPOKH; 2) MOTy4eHUEM HYJIeH B j -M CTOJIOLE U Pa3JI0KEHHUEM 10

9JICMCHTaM 2TOI'0 CTOJ'I6I_[a.

-2 -4 -3 3
. . -4 -3 2 -2
1=2,]=3 A=

2 1 2 =2

-3 -1 4 -2

5. BeIuuCAUTh OnpeaenuTelb YeTBEPTOro NopsIKa, UCIIONb3Ys KaK alireOpandecKue JI0MOJHEHUS, TaK U
3JIeMEHTapHbIE MPeoOpa3oBaHusl MaTPULL.

2 1 0 5

3 -7 8 -9

-1 3 -5 0

-4 3 -3 5

Tema 2. Panr maTpuubl.

1. TlpuBecTu MaTpuibl K KAHOHUYECKOMY BUAY, OIIPENEIUTH 0a3MCHbIE MUHOPBI U PAHTH: 00 :
00
2 [1 2)
2. Beruucnuth panr matpuil A u B u panr ux npousseacaus AB: A= (2 3), 3 0J,
2
A=|3 6 p
3. VYkazare Te 3HaYCHUS TapamMeTpoB P U (, IPH KOTOPBIX PAHT MATPHIIBI paBEH €CHUIIBI 510 q

[2 5]
4, OHpeI[eJ'II/ITB COOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIC BCKTOPBI MaTpHUIl: A= 41 .

5. TlocTponTh MaTpHiy pasmepa 4% S, umerontyro panr r = 1

Tema 3. CTpyKTypa MHOKeCTBA pellleHN CHCTeMBbI JIMHEIHBIX YPABHEHUH

3aganme 1.3ammcath cucTeMbl ypaBHEHUN B MaTpuuHOil ¢opme. Ha3BaTh Bce cocTaBisitomiue

MaTpUyYHOM cucTemsl | X, + 3x,+ Tx,= 2
2x,+ Tx,+ 9x,= 0

3aganue 2. Pemuth cucteMsl ypaBHeHH MeTo1oM (110 Gpopmyrnam) Kpamepa

2x — 3y= -7
Sx+ 4y= 17

3apganme 3. Pemumth cucTeMbl ypaBHEHUH MaTpUYHBIM METOJIOM (C MTOMOIIBIO 0OpaTHOI MaTpPHUIIbI)



5+ 8y+ 6z= 7
3x+ 5y+ 4z= 5
X+ 9y+ 4z= 1

3ananue 4. OnpenenuTb, SIBISIETCS M CUCTEMA YPaBHEHUM COBMECTHOM, U €CJTH 14, TO CKOJIBKO UMEET

oo |x+ 2x,+ 3x,— x,= 0
pemenunii? | ’ ’ )
x—- x,+ x+ 2x,= 4
x,+ 5x,+ 5x,— 4x,= -4
x,+ 8x,+ Tx,— 7x,= 6
o 3x—- 2x,— 5x,+ x,= 3
3aganue 5. Pemuts cucteMsl ypaBHEHH MeToioM [aycca:
2x,— 3x,+ x,+ 5x,= -3
x,+ 2x,— 4x,= -3

x— x,— 4dx+ 9x,= 22

Tema 4. JiieMeHTBI BEKTOPHOIT a1redphbI
1. Haiitu nuHeiinyio KOMOMHALMIO BEKTOPOB: 24 +4b —2¢ , rne @ ={4;1:.0},b ={2:1;3},c ={-1,3;5}.

2. Haiitn nnuny Bektopa: a ={2;4;,—3;0}.

3. Borunciuts muny Bektopa: C=a —D , e a ={2:3:2},b ={1:2;2}.

4. Haiitu nuHelHyI0 KOMOWHAIIMIO BEKTOPOB: d= (a, E)c‘: —a,rme
a={L0 b ={0;2,0},c ={3,21.
5. Haiitu anuny Bektopa ¢ =(a,b)b , rae a ={2;1:3},b ={L:2,-1}.

Tema 5 DyieMeHTHI AaHATUTHYECKOH reoMeTpUM

CocraBuTh ypaBHEHHE TUIOCKOCTH, MPOXosiieii uepes tpu Toukun Mi(1, 2, —1), Ma(2, 2, 3), M3(1,
0, -2).

Hatitu paccrostaue ot Touku M(5, 3, 2) 10 MIIOCKOCTH 2X +3y+62+4=0.

CocTaBuTh ypaBHEHHE MIIOCKOCTH, MTPOXOAIICH uepe3 Touky M(2, -3, 1) mapamiensHO MIOCKOCTH
5Xx—-4y+7z2—-43=0.

CocTaBUTh ypaBHEHHUE IJIOCKOCTH, Mpoxosuiei yepe3 Touky M(3, —4, 1) neprneHauKyaspHO ABYM
MIIOCKOCTIM P, :2x—-3y+4z-17=0, P,:5x-y+2z+35=0.

2X—-3y+5z+7=0,

aHpl O0LIME ypaBHEHUS NIPAMON
A e yp P {x+3y—4z—1:0.

Pa3znen 2. MaremaTHyecKUM aHAJIN3
Tema 6 DyHKIUM OAHOI JeHCTBUTEIbHON NepeMeHHOMH

i 1 12
lim -
-2 \x+2 x"+8

1. Beoruucnuts npenen GyHKIUN



no

Hw

X +4, X <-1,
Haiitu Touky paspeiBa QyHKIHN f(x)={x*+2, —1<x<I,
2x, x >1.
4x
X2 -1

Haiitu oOnacThb onpeznenenns QyHKIMA y =

3
Uccnenosarts (byHKumo Ha YCTHOCTb-HEYETHOCTB: y — (44_7’“)
X" =5

B (x® —2x 1) x+1)
BIYMCIUTD IIpeac lim
x>1  x*+4x* -5
[Toctpouts rpaduk, ykazath xapakTep pa3pbiBa B TOYKAX pa3pbiBa, €CIIA TAKUE UMEIOTCS:
X+1 x<1,
y=4x"+x, 1<x<2-
-2X-1, x>2

Tema 7 {uddepennnaibHoe HCUNCICHHUE
3amucarh ypaBHEHHE KacaTeIbHON K QYHKIIUH B 3aJaHHOH TOYKE:

y=(4x-x*)/4, x,=2.
Brerauciuth npuOIMmKeHHO ¢ TOMOIIbI0 auddepeHiana: y = 3{/;, x=17,76.
Haiitu mpousBoaHyIo N-ro mopsiaka: Y = xe® .
2(3x° +4x* —x—2)
15/1+x
3P+l

o 3
BbraucianTs npou3BOAHYIO TapaMeTPUUECKON (PyHKITHH 3t3
y= sin( J

BbIaucnuTh IPOU3BOAHYIO CIIOXKHONW (QDYHKIIUU ) =

—+t
3

. 16— x?2
Haiinure acumntoTsl rpaduika QyHKIUU Y = a5 8 TOYKH €T0 TICPECCUCHUS C

ocsiMu KoopauHAT. [1o HaliIeHHBIM TAaHHBIM CXEMAaTUYECKH TIOCTPOTE rpaduk.

[IpoBeauTe monHoe ucciaegoBanue GyHKIIMU U TIOCTPOITE ee Tpaduk:
3

Ly =x+3x2 . 2. y=— X 3.y = (x2 +2x)e".

T12(x-2)°

Tema8 UnTerpajabHoe ncunciaeHue
Boruncnute miomaas GUrypbl, orpaHU4eHHON JIMHUSAMU Fx2+4x, y=x+4.

X
Berurciute HeonpeaeIeHHbIH HHTErpall J(Z CoSX+e* — —]dx :

Jx

3x
xe”*dx
Brruuciaute HEOIIPEECICHHBIN UHTETPaI (I/IHTerI/IpOBaHI/Ie HO-qaCTSIM) -[ .
Hantu IPUPOCT KanuTajaa NpeanpusITis Ha JaHHOM IPOMEKYTKE BPEMEHH, €CIIHU CKOPOCTh

" o afsb
U3MCHEHUS NHBECTUIIUH UMEET CICAYIOIUY BU: | (t) = C\/t + d ,a<t<p.

Pacnpenenenne goxoma B HEKOTOpPOM  CcTpaHe ompexaensercs KkpuBod Jlopenua:

2
y=ax + bx . Kakyro yacte noxona mosyuaioT ¢ % Hamboiee HHU3KO OIUIaYMBAEMOTO



HaceneHusa? Ilocumtarh KO3((UIMEHT HEPABHOMEPHOCTH pPACHpPEIENCHUSI COBOKYITHOTO
noxona, ecimm a=0,87, 8=0,13, c=12.

Kpurepun ouenku (B 0asiax):
- 2 Oamia BbICTaBJIsIETCS OOydalOMIEMYCsl, €CJIM 3a/laHUe PEIIeHO B IMOJHOM o0beMe 0e3 OmMOOK |
HemoueToB (coomeemcmeue unouxkamopy YK-1.3, YK-2.1.);

- 1 OGann BhICTaBiIAETCS OOy4aroIIEMycsl, €CIM 3a/JlaHHe PELICHO B IOJHOM O0beMe, NMpHU pEeLICHUH
JONYIIEHB HETOYHOCTH (coomeemcmeue unouxamopy YK-1.3, YK-2.1.);

- 0,5 Gana BeICTaBIIETCS 00YUYAIONIEMYCs, €CIIM 33aJJaHHEe PEIICHO HE B TIOJIHOM 00bEeMe, IPU pEeIICHUH
JONYIICHBI HE3HAYMTEIbHBIE OIIUOKH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0 6ayuTOB BBICTABJISIETCSl O0YYAOIIEMYCs, €CITM 3aJaHUe HE PEIICHO, WM MPH PEIICHUH JOMYIICHBI
rpyObie onOku (coomeemcmeue unoukamopy YK-1.3, YK-2.1.)

3aaHus AJ151 TBOPYECKOI0 peHTHUHIa
TeMbl 111 JOKJIAI0B
Nuauxaropsl noctuxkenus: OIMK-2.1.

Tema 1 IIpeoOpazoBanus MATPUL M CUCTEMbI TUHEHHBIX YPABHEHH A
1. llpaBuia BeramcieHus onpeaenuTeneii 1 u 2-To mopsaKoB.

2. IlpaBuia BRIYMCICHUS OMPEACIIUTENS 3—T0 TOPsIKa.

@

HpaBI/ma BBIYHCJIICHHA ONPCACIUTEIIA N—T0 IIOpAJIKa.

Tema 2. Panr MmaTpuubl
MeToap! HaXO0XKIEHHS paHTra MaTpPHUIIBL.

IToHsiTHE Ga3HCHBIX MHHOPOB.

OHpeILe.TICHI/IC COOCTBEHHOTO qucia, COOCTBEHHOI0 BCKTOpa MaTpHUIIbL.

N o g &

DJIEMEHTBI MaTpullbl ABJIAIONIUCCA JIMHEMHO 3aBUCHUMBIMH M TUHEHHO HE3aBHCHUMBIMH.

Tema 3 CTpyKTypa MHOKECTBA PellIeHHI CHCTEeMbI JTHHEHHBIX yPAaBHEHHU I
8. Ilonsarue u npumepsl CJIAY onpezaencHHOMN (HEONPEACICHHOM ).

9. Tlonsrtue oOIIHIO, 0a3UCHOTO M YACTHOTO PEIICHUSAMHU CHCTEMBI,
10. Mertous! perieHus: COBMeCTHBIX HeonpeneneHHbIX CJIAY n-ro mopsska.

11. buorpaduu Noranna Kapna ®puapuxa ['aycca, Mapn Dumon Kamis Kopaana, Tabpudns Kpamepa.

Tema 4 JneMeHTHI BeKTOPHOM aaredpbl
12. YcnoBust KOJUIMHEAPHOCTH U NAapaJIeIbBHOCTH BEKTOPOB.

13. YcioBust epHeHIUKYISIPHOCTH BEKTOPOB.
14. TlonaTHe cKaJISIPHOTO MPOU3BEACHUE BEKTOPOB.
15. MeTtox pa3noxeHus: BEKTOPOB IO OPTaM.

16. MeToa HOpMHPOBAHUSI BEKTOPA.

Tema 5 DeMeHTHI AHATUTHYECKOI reOMeTpHUH
17. YcnoBus nepneHIuKyISIPHOCTH U MapajuIeIbHOCTH JIBYX IJIOCKOCTEH.

18. YpaBHeHue npsMoii B POCTPAHCTBE.
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19. VcnoBust nepreHTUKYISIPHOCTH U MTAPAIUICITBHOCTH JIBYX MPSIMBIX B MPOCTPAHCTBE.
20. YcnoBus neprneHauKyISpHOCTH H NapaJlIeTbHOCTH MPSIMOM U TTIOCKOCTH.

Tema 6 ®yHKIUM OJHOM AeCTBUTEIbHON MepeMeHHOI

1. [Tpumenenne GpyHKIUN B 3KOHOMUKE.
2. [IpenenbHblil aHATN3 B SKOHOMUKE.
3. IlepBbIil 3aMeUaTeIbHBIN IPEIEI.

4, BTopoii 3aMeuaTenbHbli npeed.

Tema 7 JuddepeHunanbHOe HCHUCTECHHE

1. MexaHU4eCKHl M1 TEOMETPUYECKUI CMBICI MPOU3BOHOM.
2. HauGonpime v HanMeHbIINEe 3HaYCHHS] QYHKIIMH HA OTPE3KE.
3. [Ipumenenue nporu3BOJHON B SKOHOMUKE.

Tema8 UHTerpajbHoe HCHHUCIEHUE

1. [IpunosxeHue UHTErpaIOB K BBIYUCIICHUIO TIJIOMIAEH GuUryp.
2. MeTo1b1I BBIYMCTICHUS ONIPEICTICHHBIX MHTETPajIoB.
3. [IpuMeHeHne UHTETPAIBHOTO UCYUCIICHUSI B SKOHOMUKE.

Kputepun onenku (B 6aj1ax):

- 10 OamnoB BbICTaBIsieTCS OOydarolIeMycs, €CIIM TeMa JIOKJIaJa PacKphbiTa, MPHBEICHBI BEPHBIC
MPUMEPHI, CTYIEHT CBOOOHO OPUEHTHUPYETCS B TEME JOKJIAIa, OTBEYAET Ha JOMOJHUTEIHHBIE BOIIPOCHI
(coomeemcmeue unouxamopy YK-1.3, YK-2.1.);

- 7 OaJuloB BBICTABISETCS OOYYalOIIEMYCs, €CJIM TeMa JOKJala pPacKpbiTa, NPUBEICHBI BEPHBIC
HPUMEPBI, CTYJICHT IIPU OTBETE Ha JIOMOJHUTEIILHBIC BOIPOCHI JOMYCKACT HETOUHOCTH (coomeemcmeue
unouxamopy YK-1.3, YK-2.1.);

- 5 6anoB BBICTaBISAETCS O0y4aromieMycs, €Clid TeMa JOKJIaJga pacKphiTa, MPUBEACHHBIE MPUMEPHI HE
COOTBETCTBYIOT TEMe, CTYIEHT, OTBEYas Ha JOIOJHUTEIbHBIE BOMPOCH], JOIMYCKAET ONIMOKU
(coomeéemcmeue unouxamopy YK-1.3, YK-2.1.),

- 0 GamnoB BbIcTaBisieTcs oOydaromeMycs, €ClIM TeMa JOKJiaJla He PacKpbhITa, WIM MPH OTBETE Ha
BOTIPOCHI JIOMYIIEHBI TPYObIe OOKU (coomeemcmeue unouxamopy YK-1.3, YK-2.1.)

METOINYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIIUNE JTAIIbI
®OPMUPOBAHUS KOMIIETEHIIUA BO BPEMS IIPOBEJIEHUA
MNPOMEXKYTOUHOM ATTECTALIUU

CTpyKTypa 3K3aMeHALIMOHHOTO0 OMJIeTAa/3a4eTHOI0 3aJaHUA

Haumenoganue oyenounozo cpeocmea Makcumanwvhoe
Koiuuecmeo 6annos
Bonpoc 1 10
Bonpoc 2 10
IIpakmuueckoe 3a0anue (pacuemHo-aHaIumuyeckoe) 10
Ilpaxmuueckoe 3a0anue (pacuemno-anaiumuyecxoe) 10

3ajanus, BKJI04YaeMble B IK3aMeHAIlMOHHBIH OnJjieT

Ilepeuens eéonpocoe k IK3ameny:

| Homep | IlepeyeHb BONPOCOB K IK3aAMEHY
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BOIpoca

1. Onpenenureny BTOPOro MOpsIKa: OCHOBHBIE MOHSATHUS, CBOWCTBA, BBIYUCIICHHUE.
2. Onpenenureny TPETHETO NOPSAKA: OCHOBHBIC IOHATHS U CBOMCTBA.

3. Brruncinenue onpenenuTencii TpeTbero nopsiaxa.

4. Beruncnenue onpenenuresel BICHIUX MOPSIKOB.

5. MaTtpuibl: OCHOBHBIEC IOHATHS U CBOMCTBA.

6. JIunelHble onepanuy HajJ MaTPULIAMM.

7. Henunelinple onepanyuy HaJ MaTpULIAMH

8. AJTOPUTM BBIYMCIIEHUS] OOpAaTHON MATPHIIBI.

9. CrniocoObl BBIUMCIIEHUS paHra MAaTpPHIL.

10. Beruuciienne coOCTBEHHBIX YHCENI MaTPUIL.

11. CucreMbl TMHENHBIX YPAaBHEHUN: OCHOBHBIE MIOHATHUS, IPUKIIATHON CMBICI.
12. Teopema Kponekepa-Kanemnmu n kiaccuduxanuys penieH|i CUCTEM JIMHEHHBIX YpaBHEHUMN.
13. MeTo/1bl pelieHr HEOJHOPOAHBIX ONPEAECIECHHBIX CUCTEM JIMHEMHBIX YPABHCHUM.
14. BekTopHbIE BEIMUMHBL: OCHOBHBIE IIOHATHUS.

15. Koopaunats! 1 MOylIb BEKTOpA.

16. BekTopHOE n-MepHOE IPOCTPAHCTBO.

17. JIuHeliHble Oonepany HaJl BEKTOpaMHU B KOOPAMHATHON dopme

18. JIuHeliHbIe onepanyy HaJl BEKTOpaMH B KOOPAMHATHON (OpMe, MX IPUIT0KEHUSI.
19. CkayisipHOE IPOU3BEICHUE BEKTOPOB

20. CkaJyiipHO€ TPOU3BE/IEHUE BEKTOPOB, €T0 CBOMCTBA, PUIIOKEHUS.

21. BekTopHOE npon3BeieHuE BEKTOPOB.

22. BekTopHOE NpOn3BEIeHUE BEKTOPOB, €TI0 CBONCTBA, IIPUIIOKEHHUS.

23. CMeniaHHO€ IPOU3BEIEHUE BEKTOPOB.

24, CMenianHO€ IPOU3BEIEHUE BEKTOPOB, €r0 CBOMCTBA, PUIIOKEHHUS.

25. ba3nc BEKTOpPHOTO MPOCTPAHCTBA.

26. ba3uc BEKTOpHOTO MPOCTPAHCTBA U YCIIOBHUE €r0 CYIIECTBOBAHUS.

27. CoOCcTBEHHBIE BEKTOPHI MATPHIL.

28. IIpenenn ynucnoBou MOCIEN0BATEIBHOCTH U €TI0 CBOMCTBA.

29. [Tpenen ¢pyHKIUH B TOUKE.

30. TeopeMsl 0 peaenax.

31. beckoHeyHO Masible U 00JIbIINE BEIMYHMHBI.

32. beckoneuHno Majbie U OOJIbIINE BEJTUYUHEL., KX COOTHOIICHMS C IIOCTOSHHOM.
33. PackpsiTre HeonpenenenHoctei "0/0".

34. PackpeiTe HeonpeaeneHHocTel "oo/o0".

35. 3ameuaTesbHbIE MPEAEIIbl U UX TMPHIOKEHHUS.

36. HenpepbIBHOCTh (YHKIIMHM: OCHOBHBIE TIOHSATHSL.

37. Knaccudukanus Touek pa3pbiBa QyHKIUH.

38. ITpon3BosiHasi GYHKIMHU U €€ CMBICIIBI.

39. 3aBUCHMOCTD MEX]ly HENIPEPHIBHOCTHIO U TU((HEepeHIIMPYEMOCTBIO.

40. (Cxema BBIYMCIIEHUS] TPOU3BOJHOM.

41. ITpaBuna quddepeHpoBanusl.

42, Tabnuira MpoN3BOIHBIX U €€ HEMOCPECTBEHHOE TPUMEHEHNE.

43. ITpaBusa HaX0XJIEHHsI TPOU3BOIHBIX CIOXKHBIX (DYHKIIMHA.

44, [TpaBui10 HaXOXKJICHHS] TPOU3BOIHBIX BBICIINX MOPSIIKOB.

45. ITpon3BoiHbIE HESIBHBIX (DYHKIIHIA.

46. Jlorapudmuueckoe nuddepenimpoBanue.

47. Juddepennnan GpyHKIuH.

48. Juddepernnan QyHKIMU €ro CMBICIBI M IPHIIOKEHHSL.

49, [IpaBuno Jlonurans.

12




50.

Teopemb! Bo3pacTanus (yObIBaHUS) U SKCTpeMyMa (D YHKITUH.

51. AJTOpUTM HCCIEeA0BaHUS (PYHKIIMH HA SKCTPEMYM.

52. BrInyki10cTh (BOTHYTOCTbB) U TOUKH NIepernda (yHKIUH.

53. AcumnToThl rpaduka QyHKIHH.

54. AJTOpUTM MOJIHOTO HCCe0BaHus (QYHKIUH.

55. [Tpusioxennst npoU3BOIHOM JIsl BBIYUCIIEHUS TPENCIIBHBIX SKOHOMUYECKUX MOKA3aTENEH.
56. D1acTUYHOCTH (DYHKIMHU U €€ TPUIIOKEHUS B 3a/1a4aX SKOHOMUKHU.

57. @DYHKINU JBYX U HECKOJIbKUX ITEPEMEHHBIX: OCHOBHBIE TOHSTHSL.

58. [Monusit nuddepeniman GyHKINN HECKOIBKUX MEPEMEHHBIX U €TI0 MPUIJIOKEHHUSL.
59. [Ipon3BoiHas IO HATPABIICHUIO U TPAJAUEHT (DYHKIIMU HECKOJIbKUX MEPEMEHHBIX..
60. OKOHOMHYECKHH CMBICIT

61. IlepBoobOpasHas GpyHKIMU U HEONPEIeIeHHbII HHTErpal.

62. ['eomeTpryecknii CMbICT HEOTIPEEICHHOTO HHTErpaIa.

63. CBolicTBa HEOIPEIETIEHHOTO UHTETpaJIa.

64. TabnmuuHOE HHTETPUPOBAHUE.

65. WuTerpupoBanue noACTaHOBKOH (BBECHUEM HOBOW IEPEMEHHOM).

66. HuTerprupoBaHue 1o 4acTsIM.

67. CBolicTBa ONpeEICHHOT0 HHTErpaa.

68. ['eomeTpruyecKuil CMBICI ONIPENCIIEHHOTO NHTETpaJa.

69. ®opmyna Herotona-JleiiOnuna.

70. HenocpencTBeHHOE BBIUNCIEHUE ONPEEICHHBIX HHTErPAJIOB

71. WNHTterpupoBaHue 3aMEHON IEPEMEHHOM B ONPEECIICHHOM UHTErpaJie.

72. HMuTerpupoBaHue 1o 4acTAM B OIPEACICHHOM MHTErpase.

Pacuemno-ananumuueckue 3aoanusn/z3aoauu:

Tema 1. [IpeoOpazoBaHusi MATPUIl M CHCTEMBbI JIMHEHHBIX YPaBHEHHUI

1. Bsruucnuts onpeaenutenu Matpul K,F,C,A.

1

A=

270
2 N 4 1
“lo
3

2 21
, C=0 N 3|
-1 -2 2

1 2

-1 3 -1

-1 4 1

F=|2
1

2 -N
-3 3|K= .
-2 4

N 4

2. Jlns 3agaHHBIX MaTpUIl F, A (3afanue 1) HaliTH MUHOPBI M,;, My, M,, 1 anredpanueckue

JONONHEHUSA A,;, Ay, Ay, Ay COOTBETCTBYIOIIMX 3JICMEHTOB.

3. HaiiTi HEM3BECTHOE YHCIIO X U3 YPaBHECHUH:

x 2 3=0

1. PemuTh MaTpuyHbIC YpAaBHEHUS:

x2 4 9
1 11
7
5 3
2

1 5 54 3 O

-2 4 -3|+2X-|2 N -2 -1|=0

N 2 1 0 2 4

Tema 2. Panr MaTpuubl
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1. Pemuths MaTpudHOE ypaBHEHUE: a) MeToI0M ["aycca (37eMeHTapHBIMU TPE0OPa30BaHUIMH); O)
BBIYHUCIISIS (€CIIA ATO BO3MOXKHO) 0OpaTHYIO MaTPHILY.

2 7 3 -1 3
3 9 4. X=|-15
15 3 -2 3

2. C IIEPBOTO CKIaJIa KAXKIOMY U3 TPEX HOHy‘-I&TG.HGfI OTIIPABJICHO I10 X CAWHUII I'Py3a, CO BTOPOro
a; A A3
A= Ay 8y Ay

a31 a32

CKIaza — 110 y €IMHHULL, C TPETHETO — 0 Z €IUHMUI] Ipy3a. 83 ) _ Marpuia

a. .
TPAHCIIOPTHBIX PacxoaoB (! — 3aTpaThl Ha IIEPEBO3KY €AMHMILI Tpy3a ¢ | - ro cknana ). My

bl

nonyuaremo). Onpeaenuts Y1 eciu mepBbIii MOTyYaTeh 3aTPATHII HA IEPEBO3KY

BTOpPOH — b, , TPETHIi — b NeHeXHbIX eaunuil. Haiiti pemenue cuctemsl MmetooM Kpamepa.
3 5 4
A=|2 3 2

1 2 3) b=(10 17 17)

Tema 3 CTpyKTypa MHOXKeCTBA pellieHHi CHCTeMbl JTUHEHHbIX YPABHEHUH
1. HccnenoBaTh cuUCTEMY JIMHEHHBIX alreOpanyeckUX ypaBHEHHUH Ha COBMECTUMOCTb M HaWTH
penieHue, eciii OHa COBMECTHA, METOJIOM ['aycca. BBIIOJIIHUTE POBEPKY.

X, +3X, +5X; —7X, =—6
4X, + X, —2X; + 3%, =12
2%, +5X, + 6%, —4x, =14
X, +3X, —=3X; + X, =2
2. 3apmanbl 3atparhl Tpex BHAOB chipbs (S,,S,,S,) Ha NMPOW3BOACTBO KAXKIOTO U3 TPEX BHIOB

npoxnykiuu (P, P,, P;) 1 Koi1n4ecTBO KaXX10ro BUA CHIPHSL.

P, P, P, P, 3armacel
\ CBIPbS
Si
S, 6a 4o Sa 4843
S, da 3 a 2943
S, 5a 2 3o 315

Tpebyetcs onpenenuTh MJIaH MPOU3BOACTBA, KOTOPBIN ObI 00eCIeUnIT MOJTHOE UCTIOIb30BaHHIE
CBIPBS.

3. Ha 6a3e Haxomutcst ToBap Tpex BHIOB A, B, C, KOTOpBIM OHa CHa0XaeT JIapbKH, MaraswHbl W
YHUBEpMaru. 3a OIpEACICHHbI MEepPUOJ TOPTrOBbIE OpraHM3allMd MOTYT pealnu30BaTh TOBAp B
KOJIMYECTBE, YyKa3aHHOM B Tabmuiie. CKOJBKO JApbKOB, Mara3uHOB W YHHUBEPMAroB MOMKET
obecrnieunTh 06a3a, 4ToOBI MOTHOCTHIO TPOAaTh ToBap. Pemenue Haiitn metonom JXKopaana — [aycca.

TOBap | JApeK | Mara3uH | YHHBEpMar | KOJHUYECTBO
TOBapa Ha 0aze
A m-2 m-1 m+4 n-2
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B m+1 m m+7 n+9
C m m+2 m+1 n+5

4. Pemuts cuctemsl Metogom XKopaana - ['aycca.
X, + X, +3X; —2X, + 3%, =4,
2%, + 2X, +4X; — X, +3X5 =6,
3X, +3X, +5X; —2X, + 3X; =6,
2X, + 2X, + 8%, —3X, + 9%, =14.

5. Haiitn oOmiee pemieHue sl KaXI0W M3 JAHHBIX CHUCTEM U MPOAHAIU3UPOBATH €r0 CTPYKTYPY
(ykazath 0a3uc MNPOCTPAHCTBA PELIEHUH OJHOPOAHOM CHUCTEMBI, YCTaHOBUTb pa3MEPHOCTh
IIPOCTPAHCTBA, BBIIEIUTh YACTHOE PELIEHUE HEOJHOPOJHON CUCTEMBI).
3X1+Xo-4X3+2X4+X5=0
2X1-2X2-3X3-1X4+2X5=0
X1+11Xo+34X,4-5%5=0

M JIEMEHTHI BEKTOPHOIi aJIr bl
Tema 4 Diaeme eKTOPHOH aJIred
B .
1. JJanbl KOOpAMHATHI TOYEK Ai’ AZ’ A3’ A4’ B CUCTEME KOOpAuHAT OXYZ . Halitn koopuHaThI

BEKTOPOB Ak, =8 , AA, =2, : AA, =2, , AB= b. [TpoBeputh, 4to BEeKTOpHI ( &;,8,,8;)

06p213y1-0T 0asuc ¥ HalTH PAa3JI0KCHHUEC BCKTOpaA b I10 OTOMY 6a3Hcy.

A A, Ay A, B
(1;1;1) 1(36;7) (1;5;3) (0; 4;-1) (0;7;3)

% %2 %3 % s % | g koropoit a; =0 L% 2), a, =1L 3),

o,

2. JlaHa cucrema BEKTOpPOB

o, =101 2) . a
. I[OHOJ'IHI/ITI) JIMHEMHO HC3aBUCHUMYIO 4acCTb 2 1o Oa3mca CHUCTEMBI BCKTOPOB

A Oy Oy Ay X5: Xy e BEKTOPHI, HE BOILIEIINE B Oa3UC, Pa3IOKHUTh MO Oa3uUCy.

a, a,
(2; -4; 5; 3) (12; 2; -5; 9)

Tema 5. Di1eMeHTHI AHAINTHYECKOH FeOMeTPUH

1. Ha miiockocTi OTHOCUTENBHO HEKOTOPOTo 0a3uca JaHbl KOOPIUHATHI TPEX BEKTOPOB:
pu N — yeTHOM: a (N ;4 ;1), b (%;2} c (N ;10 ;3} ;

mpu N — HeueTHOM: a ( N ; ! ;2), b (%;3) c (% ;1) .N=2

1. Haiiti koopauHaTe! BekTopos a—2b+C; 2a+b—3c.

2. TlpoBeputh, 4TO0 BEKTOPbI @ W b 00pasyror Gasuc Ha IIIOCKOCTH. HalTH KOOpIMHATHI

BEKTOpa C B 3TOM basuce.
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3. OmpenenuTh NpU KakoM 3HAUYEHUHM IIapaMeTpa « BEKTOPHI a u m(— 2;a) Oynyt
KOJUTMHEAPHBIMHU.

4. HaiftTu KoOpAMHATHI BEKTOPA b(ac)— c (ab).

5. Beruuciute & —bc, b +(a+3c}).

6. HaiitTi KOCHHYC yriia Mex Iy BeKTopaMu a u b .

2. OTHOCHUTEIBHO JEKAPTOBOM CUCTEMBI KOOPIUHAT JIaHBI KOOPIUHATHI TOUKH:

N N+2 N+3 5-N
npu N —uetHom: A| —; — |.
2 2 2 2

; npu N — HeueTHOM: A(

Haiitu:

1. yrnoBoii koadduument npsimoit |, , mpoxoxasiuei yepes Touky A mapauieIbHO BEKTOPY a(L3);

o o T o
2. ypaBHeHwue npsiMoit |, , mpoxopsuieit uepes Touky A HOJX yriom ry K npsiMoi |, ;

w

ypaBHEHHe mpsAMoi |, , mpoxopsmeii uepes TouKy A M OTCEKaloIIeH Ha 0CsAX KOOPAWHAT PaBHbIC
OTPE3KHU;

KOCHHYC yriia Mexay npsmeivu |, u 1, ;

ypaBHenus npsambix |, u |, , Tpoxoasiux yepes Ha4an0 KOOPAMHAT NapaLIENbHO NpsiMoi |, ;
paccrosiaue Mexay npsimeivu |, u |, ;

KOOpauHaThl Touku B nepeceuenns npsmeix I, u |, ;

© No g &

paccrosiHue OT TOukd B 1o npsimoii |, .
Tema 6 ®yHKUMHU 0JHOI 1eliCTBUTEILHON NepeMeHHOM

) 1 12
lim | ————
-2 \x+2 x +8

1. Bsruucnuts npenen GpyHKuIuu

X +4, X <-1,
2. Haiitu Touku paspeiBa GpyHKIui f(x)=1x?+2, —1<x<1,
2Xx, x>1.
Tema 7 JuddepenunaibHOe HCHUCTECHHE
2
Haiinute acumntoTs! rpaduka GyHKIIMU Y = ———— U TOYKHU €r0 MEPECEUEHUs C OCSIMHU

4x -5
koopauHat. [To HaliIeHHBIM JaHHBIM CXEMATHUYECKH MOCTPONTE rpaduK.

2.IIpoBeauTe MoNHOE UCCIEIOBAaHUE PYHKIIMU U MIOCTPOUTE ee rpauk:

3
1.y:x+3§/7. 2.y X

= 3 == 2 2 X.
26-2) y =(X° +2x)e

Tema8 UHTerpajsibHOE HCUKMCIICHUE

X
2C0oS X +e* ——jdx

Jx

2. Haiitu npupocT Kanurana npeAnpusTHs Ha TaHHOM MPOMEXYTKE BpEMEHH, €ClIi CKOPOCTh

1. BsluncnuTe HeonpeeIeHHbIH HHTErpajl (

. o afsb
N3MEHEHUS NHBECTUIINH UMEET CIIEAYIOIIUU BUA: I (t) = C\/t + d , a <t < B, opu

3aIaHHBIX 3HAYCHHUAX IMMapaMCTPOB.
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o . 2
3. Pacnpenenenue 10xoa B HEKOTOPO cTpaHe onpejensercs kpusoi Jlopenua: Y = dx + bx .

Kakyto gacTp 1oxo/a nmoiydaiot ¢ % Hanboiee HU3KO orjiauuBaeMoro Hacenenus? Ilocunrars
Ko2(hpUIMEeHT HEPAaBHOMEPHOCTH paclpeesieHrs COBOKYITHOTO Aoxo01a, eciau a=0,87, 8=0,13,

c=12.

Temamuxka Kypcoevix pabom/npoexkmos (npu Haauuuu):

KypcoBas pabota no nucuuiuiiie «Bpiciias MaTeMaThka yueOHBIM IIJIaHOM HE NPEAYCMOTpEHA.

Iloka3zaTe/in U KPUTEPHH OLEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTATOB OCBOEHMSI
KOMIIETEHIUI U pe3yJbTATOB 00y4YeHusl, IIKAJIA OlleHNBAHUS

HNupukartop
11 0T PP —— ®opmupyembie TOCTIKEHISE Kpurepuu Yposensn OCBOEHHs!
KOMIIeTeHI[UU OLlCHMBAHUA KOMIIeTeHIU i
KOMIIeTeHIIUI

YK-1. CrnocobenYK-1.3. BriOupact3HaeTr BepHO u B IIpoaBuHyTHI
OCYILIECTBIIAITh  |ONTUMAJIBHBIN MOJTHOM o0beme:
MOWCK, BapHaHT PEUICHUSIPUHIINIIBI, KPUTEPHH,
KPUTHYCCKUN Bajgaqm, MpaBuiia MOCTPOCHHSA
QHATM3 U CUHTE3apPryMEHTHPYS CYXKJICHUSI U OIICHOK,
mH(opManuu, CBOM BBIOOD OCHOBHBIE TNPHHIIUIIB]
[MPUMEHSTH VK-2.1. ITonumaetu KOHIEMIUU B
CHCTEeMHBII 0azoBbIC o0nacTu
MOAXO0. JUISI[IPUHITHAITBI TeJIeNoaraHus u
[peIeHNs MOCTaHOBKM 33Ja4[IPUHATUSL  PELICHUIH,
MOCTAaBICHHBIX [ BBIPaOOTKHMETO/IBI
3agadq [pereHnit TeHEPUPOBAHMS
'YK-2. CmocobeH aJbTEpHATUB
OTIPENIETATh KpYT| [peLIeHUH 7l
3agad B paMKax NpUBEICHUS WX K
MOCTABJIEHHOM COIIOCTABUMOMY BHILY
e ¥ BLIOUPATh | BBIOODA
ONTHMAJIbHBIC ONTUMAJIEHOTO
CIIOCOOBI uX peIIeHNs , MPHUPONY|
[peIIeHNs, UCXOs] ITAHHBIX,

85— M3 eUCTBYIOIIMX HEOOXOIUMBIX s

100 «oTH0»/ MPABOBBIX HOPM,| peLeHust

0asnioB aatreno» MMEIOIINXCS MOCTABJIEHHBIX 3a/1a4.
[pecypcoB 7l 'YMeeT BepHO M B
OrpaHUYEHUN MOJIHOM o0beme:

(bopMHpOBATH
COOCTBCHHBIC

CY)XICHHS W OICHKH,
PAMOTHO W JIOTHYHO
ApTYMEHTHPYSI  CBOIO
TOUKY 3pEHUSL.
MPUMEHSITH
TeOpEeTHYCCKUE
3HAHUS B PCILCHUH
MPaKTHYECKUX 3a]ad,
CHCTEMHO
AHATM3UPOBATh
MOCTaBJICHHbBIC LICITH,
(bopMyaMpoBaTh
3a7aud W MpeIaraTh
000CHOBaHHBIE
[PETIICHHUS], KPUTHIECKH

OLICHUBATH
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nHdopmanuio 0
NpeaAMETHOH 001acTH

70 -84
0aJ10B

«xopouo»/
«32aYTEHO»

VK-1. Cnocoben
OCYIIECTBIISATh
IMOUCK,
KPUTUYECKUIL
aHAJIM3 U CHUHTE3
MHpOpPMALNH,
MPUMEHSTD
CCTEMHBIN
IMOIXOJ IS
DG L
IMOCTaBJICHHBIX
Bagay

VK-2. Crnocoben
OTIpENIeNIATh KPYT)
Bajay B paMmKax
IMOCTaBJICHHOM
e U BHIOMPATH)
OIITHMAaJIbHBIE
CII0COOBI HX
[PEIICHAS, MUCXOIs
M3 IeHCTBYIOIIUX]
MPaBOBBIX HOPM,
MMEIOIIMXCS
[pECypCcoB 51
OrpaHUYEHUN

'YK-1.3. BriOupaer
ONTUMAaIbHBIN
BapUAHT peLICHHUS
Bajgayu,
ApPTYMEHTHPYS
CBOM BEIOOD
VK-2.1. Tloammaer
0a3oBbIC
TTPUHITUITBL
IMOCTAHOBKH 3a1aY
1% BBIPA0OTKH
[peLeHn i

NPUHATUSL  PELICHUH,
MCIIONB30BATh
MHCTPYMEHTAJIbHBIC
cpencTaa sy
[pa3paboTKu n
MPUHSTHUS PELICHHIA. .
3HaeT c
He3HAYNTETbHBIMHU
3aMeYaHUsIMH:

MPUHIUITEI, KPUTCPHUH,
MpaBUiia [OCTPOCHHS
CYXKIEHUSI U OIICHOK,
OCHOBHBIC TIPHHIIHIIBI
158 KOHIIETTI[UH B
oOnactu

LeJIeNoIaraHus 5|
[IPUHATHUA ~ PELICHUH,
METOIbI
TCHEPUPOBAHUS
aJIbTCPHATUB

peleHn i 51

MpUBEICHUS HUX K
COMOCTABUMOMY BHILY
TSt BEIOOpA
OIITUMAJIBEHOTO
[pCLICHUsT , MPUPO.LY|
TaHHBIX,
HEOOXOJUMBIX IS
[peIIeHHs
[TOCTaBJIECHHEIX 3a7a4.
YmeeT c
He3HAYUTEJLHLIMU
3aMeYaHUusIMH:
(bopMHpOBATH
COOCTBEHHEIE
CYXKJICHUSI U OLCHKH,
PAMOTHO M JIOTHYHO
ApPrYMEHTHPYS  CBOIO
TOYKY 3pEHUsL.
[PUMEHSTH
TEOPETHICCKHE
3HAHHWSA B PELICHHH
MPAaKTUYECKUX 3ajad,
CHCTEMHO
AHATM3UPOBATH
[MOCTaBJIEHHBIE  LIEJIH,
(bopMyaMpoBaTh
33724l W MpeJiaraTh
000CHOBaHHbBIE
[PEIIEHUsI, KPUTUYECKH
OIlEHUBATH

MHPOPMALIIIO 0|
MpeIMeTHOW 00JacTH|
[IPUHSATHUS ~ PELIEHUH,
MCTI0JIb30BaTh
MHCTPYMEHTAJIbHEIC
cpencTaa Juis
pa3paboTku u

[IPUHSTHS PEILIECHUN.

IToBBIIIEHHDBIH
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VK-1. CnocobexYK-1.3. BriOupact3naer Ha 0a30BoM Ba3zoBbrii
OCYLIECTBIISITH  |ONTUMAJIBHBIN YPOBHE, c
MOWCK, BapUaHT pELICHUSOMIUOKAMU:
KPUTHUYECKHI Bajga4m, MPUHIIUIIBI, KPUTEPHUH,
AHATM3 W CUHTE3@pPTyMEHTUPYS MpaBUiia [OCTPOCHHS
MHpOpPMAaLNH, CBOM BEIOOD CY)KICHUS W OICHOK,
[IPUMEHSTD 'YK-2.1. TloHuMaeToCHOBHbIE NPHUHLUIIBI
CHCTEMHBI 0a3oBbIC M KOHLEHIUH B
MOXO/ JUTSI[TIPUHITAITBI obnactu
[pereHus MOCTaHOBKM 3ajavlielieTiolaraHus "
MOCTAaBJICHHBIX [ BBIPAOOTKUIPUHATHSL  PEIICHUH,
3ajaq [pereHunit METOJIBI
VK-2. CnocobeH TeHEepPUPOBAHUS
OTIPENeNATh KpYyT b TCPHATHB
Bajzay B paMKax [pereHni 7|
[OCTABJICHHOM NpUBENCHUS UX K
LIeST U BBIOMPATH| COMOCTABUMOMY BHILY
ONTHUMANbHBIC st BBIOODA
CIIOCOOBI ux ONTHMATEHOTO
[PELICHUSI, UCXO/s [pCLICHUsT , MPUPO.LY|
13 I[eﬁCTByIOHIHX JIaHHBbIX,
MpaBOBBIX HOPM, HCO6XOZ[I/IMI)IX JJI5]
MMCHOIIIUXCA [PCHICHU
[pecypcoB 51 [MOCTABJICHHBIX 3a/a4.
OTpaHUYEHUH YMeer Ha 0a3o0BOM
50-69 | «ynoBIeTBOPHTEIBLHO»/ YPOBHE, . N
6a/10B «32YTEHO» ouHOKaMu:
(bopMHIpOBaTH
COOCTBCHHBIC
CYXKICHUSI U OLCHKH,
PAaMOTHO M JIOTHYHO
APIryMEHTHUPYS  CBOIO
TOYKY 3pEeHUS.
MMPUMEHATH
TEOpeTHYECKHE
SHAHUSA B PCHICHUY
MpaKTHYECKUX 3ajad,
CHCTEMHO
AHAJTM3UPOBATH
[OCTABJICHHBIC I[CIIH,
(bopMynHpoBaTh
3ajaqd W MpeJiaraTh
000CHOBaHHEIC
[PCUHICHUS, KPUTUICCKU|
OLICHUBATH
MHPOPMALIUIO 0
MpeIMeTHOW 0bmacTH
[IPUHSATHUS ~ PELIEHUH,
MCIIOJIb30BATh
MHCTPYMEHTAJIbHEIC
cpezcTBa US|
paspaboTku u
MPUHSATHSI PEIICHHA.
VK-1. Cnoco6enYK-1.3. BriOupaetHe 3Haer na 6a3zoBoM Komnerenuuu He
OCYLIECTBIISITH  |ONTUMAJIBHBIN YPOBHe: TIPUHIUILL|  cOPMHPOBAHBI
MOWCK, BAPHAHT PEIICHUSAKPUTCPUH,  IPABHIA]
MeHee KPUTHYECKUH Bajauw, MOCTPOCHHMS
50 (HEYN10BICTBOPHTENLHOY/ AHAIM3 W CHUHTE3@PTYMEHTHPYS CYXKIEHHS U OLEHOK,
0aJ10B (HE 3aUTEHO» MHpOpPMAaInH, CBOI1 BBIOOD OCHOBHBIE TPUHIIUIIBI
[MPUMEHSTH VK-2.1. ITounmaetu KOHIIEMIAU B
CUCTEMHBIN 0a30BbIC oOacTi
moaxomnQ JUIAOPUHI AL neJICIIOJIaraHust H
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[peLIeHUs
[MOCTaBJICHHBIX
3ajgay

'VK-2. Cmnoco0eH|
OTIpEeNeNATh KPYT)
Bamad B paMKax
IMOCTaBJIICHHOM
[eTN U BBIOMpATH)
OIITHMAaJIbHBIE
CII0CcOOBI HX
[PEIICHUs, UCXOJ
13 IEUCTBYIOLIUX]
MPaBOBBIX HOPM,
MMCIOIIMXCS
[pecypcos 171
OrpaHUuYEHUI

MMOCTAHOBKHU  3aJa4lIpUHATUA pemeﬂnﬁ,

151 BBIPaOOTKUMETO/IbI

[peIeHui TeHEePUPOBAHUS
QIbTCPHATHB
[pereHni 7|

TpUBEACHUS WX K
COTIOCTABUMOMY BHTY
TSt BEIOOpA
OITHMAaJILHOTO
PELIEHUsT , IPUPOLY
ITaHHBIX,
HEOOXOUMBIX |
[pELICHUS
[IOCTaBJICHHBIX 3a7ad4.

He yMeeT HA
0azoBOM YPOBHe:
(bopMHIpOBaTH
COOCTBCHHBIC

CY)KIEHUS MU OLEHKH,
[PaMOTHO M JIOTMYHO
APTYMEHTHPYSI  CBOIO

TOUKY 3pEHUSL.
[IPUMCEHSTH
TEOpETUYECKHE

SHAHUSA B PCUHICHUY
MPaKTHIECKUX 3a/ad,
CHCTEMHO
QHATM3UPOBATH
MOCTABJICHHBIE IIETIH,
(bopMynHpOBaTH
3aa4d W IMpeliaraTh
000CHOBaHHBIE
[PCHICHUS, KPUTUYCCKU|
OLICHUBATH
MHPOPMALIUIO 0
MpeIMeTHOW 0bnacTH
NPUHATHS  PELICHUH,

MCIIONB30BaTh
MHCTPYMEHTAIIbHBIC

cpencrea Juts]
[pa3paboTku u

MPUHSTHS PeIICHUH.
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