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OLHEHOYHBIE MATEPUAJIbI
10 y4eOHO# AucHUIIMHe Boiciias MaTeMaTuka
HEPEYEHb KOMIIETEHIIUU C YKAZAHUEM PE3YJBbBTATOB OBYUYEHUA

N 3TAIIOB UX ®POPMHNPOBAHMA 110 JUCIHHUIIJIMHE

®DopmMupyeMble HHanKaTophl J0CTHKEHUS
. HanmenoBanme
KOMIIETeHIINH KOMIIeTeHIHii Pe3ynbTaThl 00yyeHus
KOHTPOJIMPYEMBbIX
(Ko ¥ HaIMEHOBaHHE (Ko 1 HAUMEHOBaHHE (3HaHMs, yMeHUsL)
pa3ieioB M TeM
KOMITECTCHITHH ) WHANKATOPA)
YK-1. Cnocoben | YK-1.3. Beibupaer | YK-1.3. 3-1. 3naer | Tema 1. [IpeoOpazoBanus
OCYIIECTBIIATh  MOWCK, | ONTUMAJbHBIH BapUaHT | MPUHIHIIBL, KPUTEPUH, | MATPHUI] ¥ CHCTEMBI
KPUTHYCCKHI aHAIU3 U | PEIICHUs 3a/1auM, | MpaBHiIa TOCTPOCHHSA | jypeiiHBIX ypPABHCHHUIL
cHHTe3  HMH(OpPMAaIHU, | apTyMEHTHPYS CBOH BBIOOD CY)XICHHS H OLICHOK Tema 2. PaHT MaTpHIbI
MPUMEHSTh CHUCTEMHBIN YK-1.3. V-1 YmMmeer
Tema 3. CtpykTypa
MOAXOA Uil pELICHUA (dbopMHpOBaTE COOCTBEHHBIC .
MHOKECTBa PEIICHUIN
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 PCLICHUN | aHAIUTUYECKOMN
MPaKTHYCCKUX 3a]1ad reoMeTpuu
Tema 6. @yHKIUU OTHON
IEelCTBUTENbHON
MepEMEHHOMN
Tema 7.
Huddepennuanbroe
HCUHCIICHHE

Tema 8. UHTerpansHoe
WCYHUCIICHHE.




VK-2. Cnocoben
OTIpeNeNATh KPyT 3a71ad B
paMKax IOCTaBJICHHON
IIENTN ¥ BEIOMpaTh
OIITUMAaJIbHBIE CIIOCOOBI
WX PELICHUS, HCXOIS U3
JIEHCTBYIOIINX
MPaBOBBIX HOPM,
HUMEIOLINXCS PECYPCOB U
OrpaHUYEeHUN

VK-2.1. Ilouumaer 6a3o0BbIE

TIPUHIATIBI MOCTaHOBKH
3amad " BEIPAaOOTKH
pelieHni

VK-2.1. 3-1. 3Haer
OCHOBHBIE  TNPHUHIMIBI U
KOHIIEIIIIHHA B obacTu

IeJIeNoJIaraHusl ¥ TPHHSITHS
pelieHui

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

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

perieHns TIOCTaBICHHBIX
3amay

VK-2.1. V-1 Ymeer
CHCTEMHO  aHAIM3HPOBATH
MIOCTaBIICHHBIE TeJIH,
(GopMyITHpOBaTH 3alaud M
nmpeyiarat  000CHOBaHHBIC
peleHus

YK-2.1. Vy-2. YmMmeer
KPUTHUYICCKU OLICHUBATh

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

METOINYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIUNE JTAIIbI

®OPMUPOBAHUS KOMIIETEHIIUIA

Ilepeyenn y4eOHBIX 32 JaHUI HA ayIMTOPHBIX 3aHATHAX

BOl'[pOCbI IJIA IPOBEACHHUS OMPOCAa HA 3aHATHAX

HNuauxarops! noctmxenusi: YK-1.3, YK-2.1

Tema 1. IIpeoOpa3oBaHusi MATPUL M CHCTEMBI JINHEHHBIX YPABHEHUIA.

Pazpen |. JIuneiinas aareopa.

Bomnpocsl 1J1s1 npoBeaeHus onpoca:

orwdPE

Marpuipl 1 IEMCTBUS C HUMH.
CBolicTBa onepanuii Hal MATPHUIIAMU.
Onpenenureny.

CBolicTBa onpeneuTeNei.

OOpaTHas MaTpuIla U CTIOCOOBI €€ HaX0XKISHUSI.

Tema 2. Panr maTpuusl.

Bonpocsl /151 MpoBeieHUs ONpoca:
6. Panr maTpus.
7. PaHr cTyneH4aToil MaTpHIIBI.




8.
9.
10.
11.

HeunsMeHHOCTH paHra npH 3j1eMeHTapHbIX TPeoOpa30BaHUIX.
Teopema o0 paHre MaTpuubI.
Kpurepwuii nuHEHON HE3aBUCUMOCTH CUCTEMBI CTPOK (CTOJIOIOB).
Panr npousBenenus Mmarpun. OnpenenuTenb NPOU3BEACHHIS MaTPHIL.
Tema 3. CTpyKTypa MHOKeCTBA pPellieHUI CHCTeMbI JIMHEHHbIX YPABHEHU I

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.
MartpuuHas 3a1uch CUCTEM JIMHEHHBIX YPABHEHUH.

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

®Popmynsl 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.
JInneliHas 3aBUCHMOCTD U JIMHEWHAs HE3aBUCUMOCTh CHCTEMBI BEKTOPOB.
bazuc u panr npoctpanctBa Rn. BekTops! 1 MaTpuIib.

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 iockocTH. OO011Iee ypaBHEHNE IPSIMOM, YpaBHEHHE MPSIMOM € yTIIOBBIM

KO3 PHUIHEHTOM.

30.
31.
32.
33.
34.

Yros Mexay NpsSMBIMU.

VYcnoBus napajieIbHOCTH U NEPIEHIUKYIIPHOCTH IPSMBIX.

PaccTosiHME OT TOUKH 10 IPSMOIA.

[Tpsimast u mockocTs B ipocTpaHcTBe R3. PaccTosiHME OT TOUKY 10 TIOCKOCTH.
BekropHoe, mapameTpruyeckoe, KAHOHUYECKOE ypaBHEHUS B IpocTpaHcTBe R3 .

Pa3znen 2. MaremMaTHyecKUM aHAJIN3
Tema 6 @yHKIUH OHOI JeHCTBUTEIbHON NepeMeHHOH

Bomnpocsl 1J1s1 mpoBeaeHHs onpoca:

ook wndE

Jlatb omnpenenenue GyHKIUN, TPUBECTH IPUMEPHI (PYHKIUH.
OcHOBHBIE XapaKTEPUCTUKH (PYHKIIUH.

OneMeHTapHble QYHKIUU (TpaduKn).

[Ipenen pynkumuu. MeTop! BEIUKCICHUS TPEAEIIOB.
HenpepbIBHOCTH QyHKITHIA.

[Ipumenenne QpyHKIUN B SKOHOMUKE.

Tema 7 Jludpepenunanbnoe HcUHCTeHHE

Bonpocs! 1J1s1 npoBeaeHHs onpoca:



Jatp onpenenenue npou3BoAHON u aAuddepernnana GyHKIUHU, TIPUBECTH TPUMEPHI.
MexaHWYeCKUI U TEOMETPUUYECKHIN CMBICI IIPOU3BOIHON (DYHKIIHH.

[Tpon3BoHBIE OOPATHOM, CIOKHOM, HEIBHOMW, ITApaAMETPUUYECKH 3aJaHHON (PYHKITHI.
[Tpon3BoiHBIE BBICHIUX MOPSAIKOB.

DKCTpeMyMbl (QYHKIUH.

[Tpumenenne auddepeHnnanbHOro NCYUCICHUS K UCCIEN0BaHUIO (DYHKIMI U MOCTPOCHUIO
rpaduKoB QYHKIHUH.

7. Tlpumenenue nuddepeHInanbHOr0 HCYUCICHNS B 3KOHOMHUKE.

oukrwnE

Tema8 Unrerpanbnoe ncuncienue
Bomnpocs! 1J1s npoBeaeHus onpoca:
JlaTte onpeneneHue nepBooOpa3zHoil GyHKIIUH, TPUBECTH TPUMEPHI.
Heonpenenennsiii unTerpan. MlarerpupoBanue myreM 3aMeHBI.
Heonpenenennslii unTerpain. MHTerpupoBanue mo-4actsim.
Heonpenenennslit nuurerpan. MHTErpupoBanne TPUrOHOMETPUUYECKUX (PYHKIIUH.
Onpenenennbiii  uHterpan. ®opmyna HerooTona-JleiiOnuna. Meroasl u - COCOOBI
WHTETPUPOBAHMUSL.
6. DKOHOMMYECKHE WILTIOCTPAIIMU ONPEICICHHOTO HHTETrpasa.

agrwpdE

Kpurepun ouenku (B 0as1ax):

- 2 Gajuta BbICTaBIIAE€TCS 00yUarOLIEMYCsl, €CIIM OTBET Ha BOIIPOC IPECTABIIEH B IIOJIHOM 00beMe Oe3
OIIMOOK U HE0UETOB (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 Ganna BeICTaBIIAETCS 00yUYaIOUIEMYCsl, €CJIM OTBET Ha BONPOC MPEACTABIECH HE B IOJHOM 00BbEME,
IIPU OTBETE JOMYIICHBI HE3HAYUTENILHBIC OIUOKU (coomeemcmeue unoukamopy YK-1.3, VK-2.1..);

- 0 GannoB BbICTaBiAeTCA OOy4arOUIEMYCs, €CIM OTBET HAa BONPOC HE MPEACTaBIIEH, UM MPU OTBETE
JOMYIIEHBI TpyObIe OMINOKH (coomeemcmeue unouxkamopy YK-1.3, YK-2.1.)

3agaHus 1J151 TEKylero KOHTpPoJIs
PacueTHo-aHaauTHYeCKHE 3aJaHUSA

Numukaropst goctimkenns: YK-1.3, YK-2.1

Pazpen |. JIuneiinas aareopa.
Tema 1. IIpeoOpa3oBaHusi MATPUI M CHCTEMBI JIMHEHHBIX YPABHEHMIA.
1. BeruucauTh onpenenuTeny MaTpull K, F,c, A . IIpoBecTu BBIYMCIEHNS HEMOCPEACTBEHHO U C
ucnons3zoBanuem MS Excel.
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2. J1ns 3a1aHHBIX MaTpUIlF, A (3aJaHue 1) HAMTH MUHOPBL M ,,, M, , M ,, U airedpanyeckue

331 1 23

JIOTIONIHEHUSA A,, , A, , A, , A

3. Haiitn Hen3BeCTHOE YHCIIO X U3 YpPaBHCHUM:

w1 Ay A, COOTBETCTBYIOIIUX 3JIEMEHTOB.

X 4 9
X 2 3/=0
1 1 1

4. BeIUnCIuTh ONpPEeIUTENh MAaTPUIIBI A IBYMsI criocoOamu: 1) moaydyeHrueM HYJIeH B i -i CTPOKE H
Pa3I0KEHUEM I10 3JIEMEHTaM 3TOH CTPOKH; 2) MOTy4eHUEM HYJIeH B j -M CTOJIOLIE U Pa3JI0KEHHUEM 10

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

5. Beruucnuth OIPCACIIUTECIIb UCTBCPTOI'O MOPAAKA, UCIIOJIB3YA KaK aJIF€6pqu€CKHC JOIIOJIHCHUS, TaK U
QJICMCHTAPHLBIC Hp606pa30BaHI/IH MaTpui.

Tema 2. Panr maTpuubl.

1. TlpuBecTn MaTpuipl K KAHOHUYECKOMY BUAY, ONPENEIUTH 0a3MCHbIE MUHOPBI U PAHTH: (o 0 .
o o)
1 2
4=(2 3)°°
2. Beoruucnute panr matpui] A u B u panr ux npoussenenust AB: ¢ T , .

3
3. Vkaszarh Te 3HAYEHHS IAPAMETPOB P U (, IPH KOTOPHIX PAHT MATPUIILI PABEH €IEHHUIIBI s 0 o

2 5]
4. OrmpenennuTh COOCTBEHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPBI MATPHIL: AZ[“ 1.

5. TlocTpouTs MaTpuIly pazMepa 4 x5, UMeromyro panr = 1

Tema 3. CTpyKTypa MHOKeCTBA pellIeHUd CUCTEeMbI JIMHEHHbIX YPABHEHHU I

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

2

MaTPUYHOM CUCTEMSBI [ x, + 3x,+ Tx,
[2x,+ 7x,+ 9x = 0

3apanme 2. Pemuth cucremsl ypaBHeHU MeTo1oM (1o ¢popmynam) Kpamepa

4[2)6 - 3y= -7
[S5x+ 4y= 17

3aganme 3. Pemuth cucTeMbl ypaBHEHUH MaTpUYHBIM METOJIOM (C MOMOIIIBIO OOpAaTHOI MaTpPHULIbI)



(6x+ 8y+ 6z= 7
3x+ 5S5y+ 4z= 5
{7x+ 9y + 4z

Il
[N

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

eIIeHIi? (x,+ 2x,+ 3x - x, = 0
P ' x - x,+ x, +  2x,= 4
‘xl+ S5x,+ 5x,- 4x,= -4

[x + 8x,+ Tx,- Tx, = 6

o [3x- 2x,- b5x + x,6 = 3
3aganue 5. Pemuth cucreMsl ypaBHeHU MeTosioM [aycca: |~ : :
2x, - 3x,+ x, + 5x,= -3
| >+ 2x, - 4x, = -3
| x,- x, - 4x,+ 9x, = 22

3 4

Tema 4. D1eMeHTHI BEeKTOPHOI aJredpbl
1. Haiitn nuneliHyr0 KOMOMHALIUIO BEKTOPOB: 24 + 4b — 2¢ , THE g ={4:1,0}, b ={2:1;3}, ¢ = {-1;3;5} -

2. Haiitu miMHy BeKTOpa: 3 — {2;4;-3;0} -
3. BHIYHCIHUTE JUIMHY BEKTOPA: € = a — b_, e & = {2:3:2}, b = {1;2:2}.
4. Haiitu muHeiHyI0 KOMOMHAIMIO BEKTOPOB: d — (a,b )¢ — a » TAIE

a = {101}, b = {0:2:0}, € = {3;2:1} .

5. Haiitu 1ymHy BEKTOpa & = (a,b )b , THE€ a = {2:1:3}, b = {1;2;— 1} -

Tema 5 DyieMeHTHI AaHATUTHYECKOH reoMeTpUM

CocraBuTh ypaBHEHHE TUIOCKOCTH, MPOXOosiiieit uepe3 tpu Toukun Mi(1, 2, —1), Ma(2, 2, 3), M3(1,
0, -2).

Haiitu paccrosiaue ot Touku M(5, 3, 2) 10 TUIOCKOCTH 2x + 3y + 62+ 4 = 0 .

CocTaBuTh YpaBHCHHE IIJIOCKOCTH, l'IpOXO,E[SII_Lleﬁ 4gCpe3 TOUYKY M(2, —3, 1) napajjiCJIbHO IIJIOCKOCTH
5x -4y +7z-43 =0.

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

. [2x -3y +5z+7=0,
I[aHLI O6H_II/IC YpaBHCHUA IIPAMOU 4
(X +3y-4z-1=0.

Pa3znen 2. MaremMaTHyecKUM aHAJIN3
Tema 6 @yHKIIUH OIHOIH JeHCTBUTEIbHON NepeMeHHOMH

1 12
lim -
x>-2 \x+2  x +8

1. Beruaucnuts npeaen GyHKIIN



Hw

[ x + 4, x < -1,
Haiitu Touku pa3psiBa PyHKIUH f(x) = J xP+2, —1<x<l,
[ 2x, x >1.

4 x

Haiit o6nacTs onpenenenus QyHKIUH y — T
(4-x)

4

X -5

HccnenoBars QyHKIMIO HA YETHOCTh-HEYETHOCTD: y _

3
BBIUucuTh mpesen jim (- 2x-1)x+1)

-1 xtyax?-os
[Toctpouts Fpa(bI/IK, YKa3aTh XapakTep pas3pbiBa B TOYKAX pa3pbiBa, €CIIN TAKHC UMCIOTCA:

[ x+1, x<1,
y:lx2+x, l<x<2-

{—Zx—l, X > 2

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

y=(4x-x")/4, x,=2.

Brraucnuts npubimxeHHo ¢ moMolnbio nuddepennuana: y = Ve, x=77.

ax

HaiiTi npon3BoaHyI0 N-T0 MOpSAIIKA: y = xe

2(3x° + 4x* - x - 2)

BerarcnuTh IpON3BOAHYIO CIIOXKHONW QGYHKIIUU y =
1541+ x

2

3t +1
3

X = 3
t
[
y=sin|—+1t]|
3

o 16 X
Haiinute acumntoTsl rpaduka GQyHKIMN y = ——— U TOYKHU €TI0 MePEeCceueHus ¢
4x -5

ocsiMu KoopauHAT. [1o HaliIeHHBIM TAaHHBIM CXEMAaTUYECKH TIOCTPOTE rpaduk.
[TpoBenuTe nosHOE UccaeaoBaHUE (PYHKIIMU U TOCTPOTE ee rpaduk:

(
BbruucnuTh Nponu3BOAHYIO MapaMeTpuuecKon (QyHKIMU l
|

2

3
X

.y =x+3¥x?. 2. y=——— 3.y =(x*+2x)e".

C2(x-2)

Tema8 UHTerpajibHoe ncunciaeHHue
Boruucnure niomaab GUrypel, orpaHUUE€HHON JTMHUSIMHU FX2+4X, y=x+4.

o X
Beruncnure HeonpeaeIeHHbIA HHTErpall J[Z cos x+e" — T] dx .
X

3x
xe " dx
BoraucnuTe HeonpeaeeH bl HHTErpasl (HHTErPUPOBAHHE TIO-YaCTSIM) I .
HaiitTu mpupoct kanmuTana NpeanpusThs Ha JTaHHOM MPOMEXYTKE BPEMEHHU, €CIIH CKOPOCTh
o o a b
W3MEHEHUS MHBECTUIMI numeeT creayrommii Bua: | (t) = ¢Vt +d ,a <t < g.
Pacnpenenenne goxoma B HEKOTOPOM  CcTpaHe ompexaensercs kpuBod JlopeHua:

2
y = ax + bx . Kakywo dacte aoxoja moxy4anT ¢ % Hanboliee HH3KO OIUIAYUBAEMOTO



Hacenenus? Ilocuntarh KOIPPUIMEHT HEPABHOMEPHOCTH paclpeAesieHUsT COBOKYITHOTO
noxona, ecim 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 Oanna BeICTaBIAETCS 00YUAIOMIEMYCs, €CIH 3aJjaHHEe PEIICHO HE B MOJHOM 00beMe, IPU pelIeHHH
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.)

3agaHus AJ1s1 TBOPYECKOI0 peHTHUHIa
TeMbl 111 JOKJIAI0B
Nuauxaropsl noctuxkenus: OIMK-2.1.

Tema 1 IIpeoOpazoBanust MATPUL M CHCTEMbI JTUHEHHBIX YPABHEHU 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 MaTpuubl
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 (HEONPEACICHHO!).

9. Tlonsrtue oOIIHIO, 0a3UCHOTO M YACTHOTO PEIICHUSAMHU CHCTEMBI,
10. MeTtoap! pemiernst coBMecTHBIX HeomnpeaeneHHbx CJIAY n-ro nopsaxa.

11. Buorpaduu Noranna Kapna @puapuxa ['aycca, Mapn Dumon Kamis XKopaana, Tabpudns Kpamepa.

Tema 4 JneMeHTHI BEeKTOPHOU a1redpbl
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 AaHATUTHYECKOI reOMeTPpHUH
17. YcnoBust nepneHIUKYyISPHOCTH U MapajuIeIbHOCTH JIBYX IJIOCKOCTEH.

18. VpaBHeHHE NPSAMOIi B IPOCTPAHCTRE.
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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 AeCTBUTEIbHOI 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 3HAYCHUS QYHKIIMHA HA OTPE3KE.
3. [Ipumenenue nporu3BOJHON B SKOHOMUKE.

Tema8 UnTerpajbHoe HCHHUCTIEHUE

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, €CIM TeMa JIOKJIaJa PacKphbiTa, MPHUBEICHBI 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 IPU OTBETE Ha JIOMOJHUTEIILHBIC BOIPOCHI JOMYCKACT HETOUHOCTH (coomeemcmeue
unouxamopy YK-1.3, YK-2.1.);

- 5 GanoB BBICTABIsETCS 00ydYarOLIEMYyCsl, €CIIM TeMa JIOKJIaJa pacKpbITa, IPUBEJICHHbIE IPUMEPHI He
COOTBETCTBYIOT TEMe, CTYIEHT, OTBEYas Ha JOIOJHUTEIbHBIE BOMPOCH], JOIMYCKAET ONIMOKU
(coomeéemcmeue unouxamopy YK-1.3, YK-2.1.),

- 0 GamnoB BbICTaBisieTCcs OOydYarolEMycCs, €CIM TeMa JIOKJIaga He pacKpbiTa, WIM IPU OTBETE Ha
BOTIPOCHI JIOMYIIEHBI TPyObIe oOku (coomeemcmeue unouxamopy YK-1.3, YK-2.1.)

METOINYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIIUNE JTAIIbI
®OPMUPOBAHUS KOMIIETEHIIMA BO BPEMS TPOBEJIEHUA
MMPOMEXYTOUYHOM ATTECTAIIUU

CTpyKTypa 3K3aMeHAIMOHHOI0 O1JIeTa/3a4€THOT0 3aJaHU S

Haumenoganue oyenounozo cpeocmea Makcumanwvhoe
Koiuuecmaeo 6annos
Bonpoc 1 10
Bonpoc 2 10
IIpakmuueckoe 3a0anue (pacuemHo-aHaIumuyeckoe) 10
Ilpaxmuueckoe 3a0anue (pacuemno-anaiumuyecxoe) 10
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3agaHus, BKJIOYaeMble B 3K3aMEeHAIIHOHHBIM OuMJ1eT

Hepeqeﬂb 60NRPOCOB K IK3AMEHY:

Homep IlepeyeHb BONIPOCOB K 3K3aMeHY
BOIpOCa
1. Onpenenureny BTOPOro MOpsIKa: OCHOBHBIE IIOHATHUS, CBOWCTBA, BBIYUCIICHHUE.
2. Onpenenureny TPETHETO NOPsIAKA: OCHOBHBIE NOHATHS U CBOMCTBA.
3. Brruncinenue onpenenuTencii TpeTbero nopsiaKa.
4. Beruncnenue onpenenureseld BHICHUX MOPSIKOB.
5. MaTtpuubl: OCHOBHBIEC IOHATHS U CBOMCTBA.
6. JIuHeiiHble onepany HaJ MaTpULIAMU.
7. Henuneiinple onepanyy HaJl MaTpUIlaMU
8. ANropuT™M BbIYUCIIEHHS] 0OPaTHOIN MaTpPHUIIBL.
9. CriocoObl BBIUMCIIEHMSI paHTa MaTPULL.
10. Beruuciienne coOCTBEHHBIX YHCET MAaTPUIL.
11. CucreMbl TMHENHBIX YPaBHEHUN: OCHOBHBIE OHATHS, IPUKIIAJHON CMBICIL.
12. Teopema Kponekepa-Kanemiu u kiaccudukanus penieHui cCucTeM JUHEHHBIX YpaBHEHHH.
13. MeTo bl pellIeHn HEOJHOPOIHBIX ONPEACIECHHBIX CUCTEM JIMHEWHBIX YPABHEHUH.
14. BekTopHbIEC BETUYMHBI: OCHOBHBIE TOHSTHS.
15. Koopaunarsl u Moynnb BEKTOpa.
16. BekxTopHOE n-MepHOE IPOCTPAHCTBO.
17. JIuHeltHbIe Oonepay HaJl BEKTOpaMH B KOOPAMHATHON dopme
18. JlunelHbple onepanuy HajJ BEKTOpaMH B KOOPIMHATHOM (popme, NX MPUII0KEHHUS.
19. CkasiipHO€E TPOU3BEIEHUE BEKTOPOB
20. CkasisipHO€ TPOU3BEICHNUE BEKTOPOB, €TI0 CBOWCTBA, IPUIIOKEHUS.
21. BekTopHOe ITpon3BeIeHHE BEKTOPOB.
22. BekropHoe nmpou3BeIeHHe BEKTOPOB, €r0 CBOMCTBA, IPUIIOKEHHUS.
23. CMeniaHHO€ IPOU3BE/IEHUE BEKTOPOB.
24. CMeniaHHO€ IPOU3BEIEHUE BEKTOPOB, €TI0 CBOMCTBA, PUIIOKEHHUS.
25. ba3nc BEKTOpHOr0 MpOCTPAHCTBA.
26. ba3nc BEKTOpPHOTO MPOCTPAHCTBA U YCIIOBHE €T0 CYIIECTBOBAHUSI.
27. CoOcTBEHHBIE BEKTOPHI MAaTPHII.
28. [Ipenen ynciaoBoil MOCIEAOBATEILHOCTH M €TI0 CBOMCTRBA.
29. [Ipenen ¢pyHKIUM B TOUKE.
30. Teopemsl 0 npejenax.
31. beckoHeyHO Masible U O0JIbIINE BEJIMYHUHBI.
32. beckoHeyHo Masible U 00JIbIINE BEJIWYHMHBL., UX COOTHOIIEHHSI C TOCTOSHHOM.
33. PackpeiTue HeonpenenenHocrenr "0/0".
34. PackpbiTHe HeolpeaeeHHOCTel ""oo/o0".
35. 3ameyaresbHbIE IPENEIIbl U X IPHIOKEHUS.
36. HenpepbIBHOCTh (PYHKITNMH: OCHOBHBIE TIOHSTHSL.
37. Krnaccudukanus Touek pa3zpbiBa QyHKIUU.
38. ITpon3BoiHast GYHKIIMHU U €€ CMBICIIBI.
39. 3aBHCUMOCTh MEXAY HEITPEPHIBHOCTHIO U U (HEPEHIUPYEMOCTHIO.
40. Cxema BBIYMCIIEHUS IPOU3BOTHOM.
41. ITpaBuna quddepeHpoBanusl.
42. Tabnuira MpoM3BOIHBIX U €€ HEMOCPECTBEHHOE TPUMEHEHNE.
43. ITpaBusa HaX0XJIEHHSI TPOU3BOJHBIX CIOKHBIX (DYHKITHIA.
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44, ITpaBuiI0 HaX0KIEHUS IPOU3BOIHBIX BBICIINX HOPSIIKOB.

45, ITpon3BoiHbIC HESIBHBIX (DYHKITHIA.

46. Jlorapudmuueckoe nudepeHnrpoBaHue.

47. Juddepennnan pynxumu.

48. Juddepennnan GyHKIMHM €ro CMBICTBI U TPUIIOKEHUSL.

49. IIpasuio Jlonurans.

50. Teopembl Bozpactanus (yObIBaHUS) U SKCTpeMyMa (DyHKITUH.

51. AnroputMm uccienoBanysi QyHKIMHM HA SKCTPEMYM.

52. BrImyKJ10CTh (BOTHYTOCTB) ¥ TOUKH Tepernda QyHKIUY.

53. AcumnToThl rpaduka GyHKIHUH.

54. AJNTOPHUTM TOJIHOTO MCCIIEA0BaHUs (DYHKITUU.

55. ITpunoxeHus Npou3BOIHON ISl BBIYUCICHUS IPEEIbHBIX SKOHOMUUECKUX MTOKa3aTeeH.
56. OnacTUYHOCTh (DYHKLMU U €€ MPUIOKEHUS B 3a/1a4aX SKOHOMHUKHU.

57. @DyYHKIMH JBYX U HECKOJIBKHX IIEPEMEHHBIX: OCHOBHBIC IIOHATHS.

58. [Tonubiit tuddepennan GyHKIUNH HECKOIBKUX MEPEMEHHBIX U €r0 MPUIIOKEHUSL.
59. [Tpon3BoiHAs 11O HANIPABICHHUIO W TPAJAUEHT (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX..
60. DKOHOMMYECKHUI CMBICIT

61. IlepBooOpasHast GyHKIMU M HEOIIPEICIIEHHBIA HHTETPAJL.

62. I"'eomeTpHueCcKUil CMBICT HEONPEIETICHHOr0 HHTErpaja.

63. CBolicTBa HEONPEACICHHOTO HHTETpaJa.

64. TabnuuHOE MHTErPUPOBAHMUE.

65. WHTerpupoBaHue 1noACTaHOBKOH (BBEJIECHHEM HOBOM MEPEMEHHOM ).

66. WHTerpupoBanue 1o 4actsm.

67. CBolicTBa ONPEAEIEHHOTO HHTErpaa.

68. ['eomeTpruyEeCKHil CMBICI ONPEEICHHOTO0 HHTETpaIa.

69. ®opmyina HetoTona-JleiiOHuma.

70. HenocpeacTBeHHOE BBIUNCIEHUE ONPEECIICHHBIX HHTETPAJIOB

71. WHTerpupoBanne 3aMeHOM NepeMEeHHON B ONpeeIEHHOM HHTETpale.

72. WHTerpupoBaHue 1o 4acTsM B ONPEAECICHHOM MHTErpase.

JOIIOJIHCHUA A

Pacuemno-ananumuueckue 3aoanusn/zaoauu:

Tema 1. IIpeoOpazoBanusi MATPUII M CHCTEMBbI JIMHCHHBIX YPaBHEHHUI
1. BbIUuCIUTH ONpPEAETUTENN MATPULL K ,F,C, A .

1 -2

|
~
|
=
w ks~

2. Jlns 3ajaHHBIX MATpUILF, A (3a7aHue 1) HalWTH MUHOPBL M ., , M, , M ,, U alnredpanveckue

337 1 23

Ay, s Ay, , A, COOTBETCTBYIOIIUX 3JIEMEHTOB.

23 1 321

3. HaiiTi Heu3BeCTHOE YHCIIO X U3 YpaBHEHUH:
2

4 9
X 2 3/=0
1 1 1

1. Pewuth MaTpuyHbIC YpaBHEHHUS:
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(7 2 1 SW (5 4 3 OW

Tema 2. Panr MaTpuubl
1. PemuTh MaTpu4dHOE ypaBHEHUE: a) METOIOM [ aycca (3/eMeHTapHBIME TPE0oOPa30BAHUIMH); 0)
BBIYHUCIISIA (€CIIM ATO BO3MOXKHO) 0OpaTHYIO MaTPHILY.

(2 7 3) (—1 3)

|3 9 4]-X=|-1 5]

15 s) |-z 3

2. C mepBoro ckjaaa KaKIoOMy U3 TpeX IMOIy9aTesIe OTIPaBIeHO M0 X eUHUIL TPy3a, CO BTOPOTO

(all alZ a13 1

21 a22 a23 |

cKkIana — o Y €IUHMIL, C TPETHETO — 110 Z €AUHUIL IPy3a. lan an au) Marpuia
TPaHCIIOPTHBIX PacX00B (¥ — 3aTpaThl Ha EPeBO3KY eAMHHLBI TPy3a C | - ro cKIaga J - my
nonyuareno). Onpegemnts X' Y* 2 eciu mepBblil OTyUaTeNb 3aTPATIIL Ha IEPEBO3KY 1 |
BTOpoii — P2, TpeTnit — °5 nenexubix exunnu. Haiiti pelenye crctemsl MetooM Kpamepa.
( 3 5 ﬂ
A=|2 3 2]
Ll 2 BJ’ b=(10 17 17)

Tema 3 CTpyKTypa MHOKEeCTBA PeLIEHUI CHCTEeMbI JIMHEHHbIX YPABHEHUI

1. HUccnenoBaTh cUCTEMY JMHEMHBIX alreOpanyecKux ypaBHEHMM Ha COBMECTUMOCTb W HaWTH

peuieHue, €Cjin OHa COBMECTHA, METOIOM Faycca. Beinonuuts ITPOBEPKY.
[ x, +3X, +5x, - 7x, = -6
4%, + X, —2X, +3x, =12
|2x1 + 95X, +6x, —4x, =14

L X, +3X, =3X, + X, =2

2. 3a,Z[aHBI 3aTpaTbl TPCX BUIAOB CBIPbHA (Sl,Sz,Sa) Ha MPOU3BOACTBO KaAXAOTO HU3 TPCX BUIAOB

NpoaAYKIIUH (Pl, P,, Ps) H KOJIMYCCTBO KAXKIOT0 BUAA ChIPbA.

P, P, P, P, 3amacel
\ CBIpbSA
Si
S, 6a 4a 5a 48 p
S, 4da 3a a 29 g
s, 5 2 3a 318

Tpebyercst onpeaenuTh MIaH POU3BOJICTBA, KOTOPBIM ObI 00ECIIEYHIT TOJTHOE UCIIOJIb30BAHNE
CBIPBAL.



3. Ha Ga3e Haxomutcst ToBap Tpex BumoB A, B, C, KOTOpbIM OHa CHa0XaeT JNapbKu, MarasuHbl W
YHUBEpPMAard. 3a ONPEICIICHHBIM IEPHOJ] TOProBbIe OPraHU3allMd MOTYT peaju30BaTh TOBap B
KOJIMYECTBE, yka3zaHHOM B Tabmuie. CKOJBKO JIaphbKOB, MarasMHOB M YHUBEPMAroB MOKET
obecnieunTh 6a3a, 4ToOkI MMOJTHOCTHIO IPOAaTh ToBap. Perenne Haiitn metogom JKopmana — [aycca.

TOBap | JJapeK | Mara3uH | YHHUBEPMAr | KOJHMYECTBO
ToBapa Ha 0aze

A m-2 m-1 m+4 n-2
B m+1 m m+7 n+9
C m m+2 m+1 n+5

4. Pemuts cuctemsl Metogom XKopaana - ['aycca.
[x, + X, + 3%, — 2x, + 3x, = 4,
2X, + 2%, +4x, - X, + 3Xx, =6,
|3xl+3x2+5x3—2x4+3x5 =6,

|2x, + 2%, + 8%, - 3x, + 9%, = 14.

5. Haiitn oOmiee pemieHue sl KaXI0W M3 JAHHBIX CHCTEM U MPOAHAIU3UPOBATH €r0 CTPYKTYPY
(ykazaTth 0a3uc MPOCTPAaHCTBA PEUIEHUH OJHOPOAHOM CHCTEMBI, YCTAaHOBUTb pPa3MEpPHOCTh
IIPOCTPAHCTBA, BBIIEIUTh YACTHOE PELICHHE HEOJHOPOJHON CUCTEMBI).
3X1+X2-4X3+2X4+X5=0
2X1-2X2-3X3-TX4+2X5=0
X1+11Xo+34X4-5%5=0

Tema 4 DiieMeHTBI BEKTOPHOI aJIredpbl

1. Jlansr koopauHats Todek “i' A2 At A B g cpcreme koopammar OXYZ | Haiftu koopauHatst

AA —a AA -a AA —a b
BekTOpoB ‘te T & A= AR =8, AB =D Thopeputs, uTo BekTOpBI ( a,.a,,a,)

00pa3yroT 6a3uc U HalTH pa3joKeHne BeKTopa P 1o sTomy Gasucy.

A A A A B

1 2 3 4

(1;1;1) 1(86;7) (1;5;3) (0; 4; -1) 0;7;3)

2. Jlana cuctema BekTopoB ‘1 %2 %@ %s % g ygoropoit s T (0;1; 1;2), a,=@LLL3)

a.,a

=(1,0;1;2 o
@ = (1 0;1:2) . JIOTIOIHUTH JTMHENHO HE3aBHCUMYKO 4acCTh 2 o 0a3uca cuUCTEMbl BEKTOPOB

@11 @2 @5 @0 %51 ¥ g poe BeKTOPHI, HE BOIIE/IINE B OA31C, PA3I0KHUTh MO Oa3UCy.

0{1 a

(2; -4; 5; 3) (122; 2;-5;9)

Tema 5. Di1eMeHTHI AaHAINTHYECKOH FeOMeTPUH

1. Ha miiockocT OTHOCUTENIBHO HEKOTOPOTO 0a3uca JaHbl KOOPJIUHATHI TPEX BEKTOPOB:
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HpI/IN—quHOMZa_(N +4;1\, b_(N 74;21, E(u;ﬂ;

npu N — HeueTHOM: a_(N ll ;2}, b_(N 75;3), E(u;ﬂ .N=2
L2 L2 ) L 2 )

1. HaliTu KoOpiMHATBI BEKTOPOB a — 2b + ¢ ; 2a + b — 3c .
2. IlpoBepuTh, 4TO BEKTOPHI a H b 00pa3yroT 6a3uc Ha TUIOCKOCTH. HaiiTu KoopauHaThI

BEKTOpa ¢ B 3TOM Oasmce.

3. OmnpenenuTs NpuU KakOM 3HAUEHUU TMapamMeTpa « BEKTOPHl a U m(-2;a) OyayT
KOJUIMHEAPHBIMHU.

4. HaiiTn KOOpIMHATBI BEKTOPA b_(;E)— c (a_b_).

= = =
5. Berumcauth a —bc, b +(a+3ch.

6. HaiiTu kocuHyC yria My BEKTOpaMH a U b .

2. OTHOCHTEIBHO JCKAPTOBOM CHCTEMBI KOOPIUHAT JIaHBI KOOPIUHATHI TOUKH:
N N +2 N +3 5-N
npu N — yeTHOM: A | —; ; npu N — HeueTHOM: A ;

L2 2 ) L2 o2 )

Haitu:

1. yrunoBoi ko3 PuuKEHT MpsIMOIL |, , IPOXOALIECH Yepe3 TOUKY A IapajuleibHO BEKTOPY a (1;3) ;

. . i .
2. ypaBHEHHE IPSAMOH |, , IPOXOIIEH Yepe3 TOUKY A MOJ YIJIoM — K MpsMOii | ;
4

w

YPaBHEHHE NIPAMOM |, , TPOXOAIIEN YEPE3 TOUKY A U OTCEKAIOIIEH Ha OCAX KOOPJMHAT PaBHBIE
OTpPE3KHU;

KOCUHYC yIja MEXIY OIPAMBIMU |, ¥ |, ;

YpaBHEHHMS MPAMBIX |, U |, , MPOXOIIMX Yepe3 HaYaIo KOOPIHHAT MapauieIbHO MPIMOi |, ;
paccTostHUuEe MEXAY IPSMBIMU |, | |, ;

KOOPJAMWHATHI TOUKH B IICPECCUCHUA MPAMBIX |3 )51 |4 ;

© No g &

paccTostHue OT TOYKU B 110 NPSAMOH |, .
Tema 6 @yHKIUH OHOIH JCHCTBUTEIbHON NepPeMeHHOH

1 12
lim -
>-2 \x+2 x +8

1. Bsruncnuts npenen GpyHKuIuu

[ x + 4, X < -1,
2. Haiitu Touku pa3zpbiBa GYHKIUH f(x) = sz +2, —l<x<l,
{ 2X, x >1

Tema 7 JuddepeHunaibHOe HCUUCTCHHE
2

o 1
Haiinure acumntoTsl rpaduka QyHKINN y = ——— ¥ TOYKH €r0 NePecedeHus C OCIMU
4x -5

koopauHat. [To HaliIeHHBIM JaHHBIM CXEMATHUECKH MTOCTPONTE TpaduK.

2.IlpoBenuTte MOTHOE MCCIIENOBaHNE PYHKIIUH U TIOCTPOUTE ee rpaduk:

3

1.y:x+33\/x_2. 2.y=X—. 3. y=(x"+2x)e".
12 (x - 2)

Tema8 UnTerpajbHoe HCHUCTIEHUE
16



1. BeruucauTe HEONpeIeICHHBIN HHTETpa

j(2cos X+e"

X
\ Jx)

o

2. Haiitu mpupocT Kanurana npeAnpusTHs Ha TaHHOM POMEXYTKE BPEMEHH, €CIIi CKOPOCTh

o o af, b
U3MEHEHHs MHBeCTHIMI umeeT ciaepyromuii Bua: | (t) = ¢\t +d , « <t< g . npu

3aIaHHBIX 3HAYCHUAX IMapaMCTPOB.

o o 2
Pacnipenenenuie 1oxona B HEKOTOPOU cTpaHe omnpeaensercs kpusoii Jlopenna: y = ax + bx .

Kakyro gacts moxoma nomyvarot ¢ % Hanbosiee HU3KO oruiaunBaeMoro HaceneHus? [locuuraTs
KO3 (HUIIMEHT HEPAaBHOMEPHOCTH pactpeiesieHusi COBOKYITHOTo foxoxaa, eciu a=0,87, B=0,13,

c=12.

Temamuxa Kypcoswvix pabom/npoekmos (npu naiuuuu):

KypcoBas pabota no nucuuruivie «Bpiciias MaTeMaThka yueOHbIM IJIAHOM HE MPEAyCMOTpEHaA.

Iloka3aTe/in U KPUTEPHUHU OLEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTATOB OCBOEHMSI
KOMIIETEHIWH U pe3yJbTATOB 00y4YeHUsl, IIKAJIA OLleHNBAHUS

85—
100
0aJII10B

HNnpnkarop
®dopmupyembie Kpurtepun YpoBeHb ocBoeHUS
IlIxana oueHnBanus AOCTHIKEHHUS .
KOMIIeTeHI[UU OLICHMBAHUSA KOMIIeTeHIU i
KOMIIeTeHIINI
YK-1. Crnocob6eHYK-1.3. Bribupaer3Haer BepHO u B IIpoaBUHYTHII
OCYLIECTBIISITH  [ONTUMAJIbHBIH MOJTHOM odbeme:
MOMCK, BapUaHT PELICHUS|IPUHIINIIBI, KPUTEPHUH,

«OTJIHUHO»/
«32YTEHO»

KPUTUYECKUI
AHAJIM3 U CHHTE3
MHpOPMALNH,
MPUMEHSTH
CUCTEMHBIH
ITOJIXO/
[pelIeHus
[MOCTaBJICHHBIX
Bagay

'VK-2. Cnocoben
OTIPEIeNIATh KPYT]
3ajad B pamKax
IMOCTaBJICHHOM
[IET U BHIOUPATH|
ONTHMAaJILHBIE
CII0COOBI HX
[pELIEHUs, UCXOJ]
M3 JIeUCTBYIOIINX
MPaBOBBIX HOPM,
MMEFOIIMXCS
[PECYpCOB U
OrpaHUYEHUN

I

Bamaum,
ApTYMEHTHPYS
CBOM BBIOOD
YK-2.1. Tlonumaer
(0a30BEIC
TTPUHITUITEL
MOCTAHOBKU 3aj1ay
151 BBIPaOOTKH
[peleHu i

MpaBUiia [OCTPOCHHS
CYXICHUSI U OIICHOK,
OCHOBHBIE TPHHIIHITBI
148 KOHIIEIIUH B
o0Onactu

LieJIeII0IaraHus u
[IPUHATHUS ~ PELICHUH,
METOIbI
reHEPUPOBAHUS

I TCPHATHB
peleHni u
MPUBEICHUS HX K
COIOCTaBUMOMY BHJTY
TSt BEIOOpA
OITUMAJILHOTO
[PEIICHUST , TIPUPO.Y)|
TAHHBIX,
HEOOXOJUMBIX IS
[peIIeHHUS

ITOCTABJICHHBIX 3aaa4.
'YMeer BepHO H B
MOJTHOM oobeme:
(hopMHpOBaTH
COOCTBEHHEIE
CY)KICHUS W OICHKH,
FPAaMOTHO M JIOTHYHO
ApTYMEHTHPYSL  CBOIO
TOYKY 3pCHUSI.
MPUMEHSITD

[TCOPETUICCKUC
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3HAHHWS B PELICHUH
MpaKTHYECKUX 3aad,
CHCTEMHO
QHATN3UPOBATD
[IOCTaBJICHHBIC LICIIH,
(bopMynHpoBaTh
3aJaud W MpeIaraTh
000CHOBaHHEIC
[PELICHNUS, KPUTHIECKH
OLICHUBATb

nHdopManuio 0
MpeJMETHOH 001acTH
NPUHATUSL  PELICHUH,
MCIIOJIb30BATh
MHCTPYMEHTAJIbHBIC
cpencraa sy
[pa3paboTKu u

[IPUHSTHS PEILICHUM.

70 -84
0aJ10B

«xopouo»/
«3aYTEHO»

VK-1. Crnocoben
OCYIIIECTBIISATh
IMOMCK,
KPUTUYECKUI
aHaIM3 U CHUHTE3
HHpOpPMALINH,
MPUMEHSTD
CUCTEMHBIH
IMOJIXO/ Bitic(
[RUEEE
[MOCTaBIEHHBIX
Bagay

'VK-2. Cnocoben
OTIpEIeNIATh KPYT]
Bajjay B paMmKax
MOCTaBJICHHOM
L[ U BBIOMPATH)
OIITHMAaJIbHBIE
CI10COOBI HX
[PEIICHHS, UCXOIs
M3 IeHCTBYIOLIUX]
MPaBOBBIX HOPM,|
MMEIOIIMXCS
[PECYPCOB 51
OrpaHUYEHUN

'YK-1.3. BeiGupaer
ONTUMAaIbHBIN
BAPHAHT PEIICHHS
Bamauu,
ApPryMEHTHPYS
CBOM BBIOOD
YK-2.1. Tlonumaer
(0a30BEIC
TIPUHITUITEL
TMOCTAaHOBKH 3a/1aY
131 BEIPAOOTKH
[peleHu i

3HaeT ¢
He3HAYUTEIbHBIMHU
3aMeYaHUusIMU:
[IPUHIUITBI, KPUTCPHUH,
[paBUja MOCTPOCHHUS
CYXICHUSI U OIICHOK,
OCHOBHBIC TPHHIIHIIBI
151 KOHIIEIIUU B
oOnacTu

LeJIeNoaaraHus 5|
MPUHATHS ~ pEIICHUl,
METOIbI
FECHEPUPOBAHUS
aJIbTEPHATUB
peleHni u

NPUBEICHUS WX K
COMOCTABUMOMY BHILY
TSt BEIOOpA
OIITUMAJIBEHOTO
pELICHUsT , MPUPO.LY|
TaHHBIX,
HEOOXOJUMBIX 1A
[peLICHUS
[TOCTABJIEHHLIX 3aa4.
Ymeer c
HEe3HAYUTENbHLIMHA
3aMeYaHUusIMM:
(hopMHpOBATH
COOCTBEHHEIE
CYXIICHUSI U OLEHKH,
PAMOTHO M JIOTHYHO
ApPrYMEHTHPYS  CBOIO
TOYKY 3pEHUsL.
[PUMEHSTH
TEOPETHYCCKHE
BHAHWS B pPELIEHUH
MPAaKTUYECKUX 3ajad,
CHCTEMHO
AHATN3UPOBATH
[TOCTaBJIEHHbLIE LIEH,
(bopMyaHpoBaTh
3aja4d W MpeJiarath
000CHOBaHHBIE

CILICHUA, KPUTUYCCKY

IloBbIIEHHBIT
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OLICHUBATb

nHdopManuio 0
MPEIMETHOW 00JIACTH
[IPUHATHA ~ PELIEHUH,
MCIIONB30BATh
MHCTPYMEHTAJIbHBIC
cpencTa sy
[pa3paboTKu n

MPUHSTHUS PELICHHIA. .

50 -69
0aJ10B

«YIOBJIETBOPHTEJILHO»/
«3aYTEHO»

VK-1. Cnocoben
OCYIIECTBIISATh
IMOMCK,
KpUTUYECKUI
aHAJIM3 U CHUHTE3
MHpOpPMAaLNH,
MPUMEHSTD
CUCTEMHBIH
IMOIXO/
[pelIeHus
[MOCTaBJICHHBIX
Bagay

VK-2. Crnocoben
OTIpENIeNIATh KPYT)
3amad B paMKax|
IMOCTaBJICHHOM
e U BHIOMPATH)
OIITHMAaJIbHBIE
CII0COOBI HX
[PEIICHHS, UCXOIs
13 IEeUCTBYIOIIUX]
[PABOBBIX HOPM,|
MMEIOIIMXCS
[PECYPCOB 51
OrpaHUYeHUN

JUIA|

'YK-1.3. BriOupaer
ONTUMAJIBLHBIA
BAPHAHT PEIICHUS
Bagayu,
ApTYMEHTHPYS
CBOM BBIOOD
VK-2.1. Tlonmmaer
0a30BEIE
TIPUHITUITEL
MMOCTAaHOBKH 3ajay
I3 BBIPa0bOTKY|
[peLeHn i

3Haer Ha 0a30BOM|
YPOBHE, C
OIIMOKAMH:
MIPUHIUITEL, KPUTEPUH,
MpaBUIa MOCTPOCHHUS
CY)KICHUS W OICHOK,
OCHOBHBIC TIPHHIIUIIBI
)51 KOHLIETIUN B
oOnacTu

LeJIeNoIaraHus i
[IPUHATHUA ~ PELICHUH,
METOIBI
TCHEPUPOBAHUS
aJIbTCPHATUB
[pereHni 7|

MMPUBCACHUSA ux K|
COIIOCTABUMOMY BHUIY]

TSt BEIOOpA
OIITHMAaJIBLHOTO
[PEIICHUS , TPUPO.Y)|
TaHHBIX,
HEOOXOUMBIX s
[peIeHHs

[TOCTABJIEHHLIX 3aa4.
'YMeer Ha 06a30BOM
YPOBHE, C
OIIMOKAMH:
(bopMHpOBATH
COOCTBEHHEIE
CYXKICHUSI U OLICHKH,
PAMOTHO M JIOTHYHO
ApPrYMEHTHPYS  CBOIO
TOYKY 3pEHHS.
[PUMEHSTH
TEOPETHIECCKHE
BHAHUS B PEIICHUH
MPAaKTUYECKUX 3ajad,
CHCTEMHO
AHATM3UPOBATH
[TOCTaBJIEHHBIE  LIETIH,
(bopMyIMpoBaTh
33724l W MpeJiaraTh
000CHOBaHHEIE
[PELIEHNs], KPUTUYECKH
OIlEHUBATH

MHPOPMALINIO 0
MpeIMeTHOW 00JacTH|
MPUHATHA ~ PEIICHUH,
MCTIOTb30BaTh
MHCTPYMEHTAJIbHBIE
cpencTaa JUIs
pa3paboTku u

NPUHSTHUS PELICHUH.

ba3oBblii
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MeHee
50
0aJ110B

«HeyllOBJ'[eTBOpl/ITeJI])HO»/
«HE 3a4YTCHO»

VK-1. Cnocoben
OCYIIECTBIISATh
[TOMCK,
KpUTUYECKUI
aHAJIM3 U CHUHTE3
MHpOpPMAaLNH,
MPUMEHSTD
CCTEMHBIH
IMOIXO/
[pelIeHus
[TOCTaBJICHHBIX
3ajgay

VK-2. Cnocoben
OTPENENATh KPYT)
Bamad B paMKax
IMOCTaBJICHHOM
e U BHIOMPATH)
OIITHMAaJIbHBIE
CI10COOBI HX
[PEIICHAS, UCXOIs
13 IEUCTBYIOIIUX]
[PABOBBIX HOPM,|
MMEFOIHXCSI
[pECypCcoB 51
OrpaHUYEHUN

JJIA|

'YK-1.3. Brioupaer
ONTUMAaIBLHBINA
BapUAHT peIICHHUS]
3aaum,
ApPryMEHTUPYSI
CBOM BBIOOD
YK-2.1. Tlonnmaer
0a30BEIE
IPUHLIMIIBI

He 3naeT Ha 6a30BOM|
YPOBHE: TIPUHIIUIIGI,
KPUTCPHUH,  TPaBUIA
MOCTPOCHHS
CY)KICHUS W OICHOK,
OCHOBHBIC TIPHHIIUIIB
151 KOHIIETIAN B
obnacTu

MOCTaHOBKM 3ajay
131 BBEIPa0bOTKY|
[peLIeHn

LIeJIETI0Iar aH s 171
MPUHATHS  PCIICHUH,
METOIBI
TCHEPUPOBAHUS

b TCPHATHB
peLIeHnI 51
MPUBEICHUA WX K
COIIOCTaBUMOMY BHTY
TSt BEIOOpA
OIITHMAaJIBLHOIO
[PEIICHUS , TPUPO.NY)|
ITAaHHBIX,
HEOOXOJUMBIX IS
[peIeHHs

MMOCTaBJICHHBIX 3aJ1a4.

He ymeeT Ha
0azoBoM yYpoBHe:
(bopMHIpOBaTH
COOCTBCHHBIC

CYXKICHUS W OLCHKH,
PAMOTHO M JIOTHYHO
ApPrYMEHTHPYS  CBOIO
TOYUKY 3pEHUSL.
[IPUMEHSTh
TEOPETHICCKHE
BHAHUSI B PCIICHHUH
MPAaKTUYECKUX 3ajad,
CHCTEMHO
AHAJTM3UPOBATH
[MOCTABIIEHHBIE  LIEJIH,
(bopMynHpoBaThH
3a7aqd W MpeJiaraTh
000CHOBaHHbBIE
[PEIICHUsI, KPUTUYECKH
OIICHMBATH

MHPOPMALINIO 0
MpeIMeTHOW 00JacTH|
[IPUHSATHUS ~ PELIEHMH,
MCTIOIb30BaTh
MHCTPYMEHTAJIbHEIC
cpencTaa Juis
pa3paboTku u

MPUHSTHUS PeLISHUH.

Komnerennun ne
copMupoBaHbI
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