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OLHEHOYHBIE MATEPUAJIbI
1o y4eOHO# AucHUIIMHe Bpiciias MaTeMaTuka
HEPEYEHb KOMIIETEHIIUU C YKASAHUEM PE3YJIbTATOB OBYUEHUA

N 3TAIIOB UX ®POPMHUPOBAHMA 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,
(GopMyITHpOBaTH 3alaud 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 MATEPUAJIbI, XAPAKTEPU3YIOIIUNE 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 JIMHEHHBIX YPABHEHUIA.

Pazpen |. JInneiinas aaredpa.

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.

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




8.
9.
10.
11.

HewnsMeHHOCTh paHTa MpH 3JIEMEHTAPHBIX MPEe0Opa30OBaHUSX.
Teopema o0 paHre MaTpHIbI.
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.

®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 JIMHEWHAs HE3aBUCUMOCTb 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 iockocTH. OO011Iee ypaBHEHNE IPSIMOM, YpaBHEHHE MPSIMOM € 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 YpaBHEHHU 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 (PYHKIIUH.

OneMeHTapHble QYHKIUU (TpaduKn).

[Ipenen pynkumuu. MeTop! BEIUKCICHUS TPEAEIIOB.
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.

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

7. Tlpumenenue nuddepeHInanbHOr0 HCYUCIEHNS B 3KOHOMHUKE.

ook wnE

Tema8 Unrerpanbnoe ncuncienue
Bomnpocs! 1J1s npoBeaeHus onpoca:
JaTte onpeneneHue nepBooOpa3zHoi GyHKIIUH, TPUBECTH TPUMEPHI.
Heonpenenennsiii unTerpan. MlarerpupoBanue myreM 3aMeHBI.
Heonpenenennsiii uaTerpain. MHTerpupoBanue no-4actsim.
Heonpenenennslit nuurerpan. MHTErpupoBanne TPUrOHOMETPUUYECKUX (PYHKIIUH.
Onpenenennbiii  uHterpan. ®opmyna HerooTona-JleiiOnuna. Meroasl u - COCOOBI
WHTETPUPOBAHMUSL.
6. DKOHOMMYECKHE HILTIOCTPAIIMU ONPEICICHHOTO HHTETrpasa.

agrwpdE

Kpurepun ouenku (B 0as1ax):

- 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,
IIPU OTBETE JIOMYIICHBI HE3HAYUTENILHBIC OIUOKU (coomeemcmeue unoukamopy YK-1.3, YK-2.1..);

- 0 GaynnoB BbICTaBiIAETCA OOy4arOLIEMYCs, €CIM OTBET HAa BONPOC HE MPEACTABIEH, UM MPU OTBETE
JIOMYIIEHbBI 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 |. JInneiinas aaredpa.
Tema 1. IIpeoOpa3oBaHusi MATPUI M CHCTEMBI JIMHEHHBIX YPABHEHMIA.
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 GanoB BBICTABIsETCS 00ydYarOUIEMYyCsl, €CIIM TeMa JIOKJIaJa pacKpbITa, IPUBEJCHHbIE IPUMEPHI 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
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3aganusa, BKJIKOYaeMble B 9K3aMeHAIIHOHHBIH OMJ1eT

Ilepeuensy eéonpocoe k IK3ameny:

Homep IlepeyeHb BONIPOCOB K 3K3aMeHY
BOIpPOCa
1. Onpenenureny BTOPOro MOpsIKa: OCHOBHBIE IIOHATHUS, CBOWCTBA, BBIYUCIICHHUE.
2. Onpenenureny TPETHETO NOPSAKA: OCHOBHBIC IOHATHS U CBOMCTBA.
3. Beruncnenue onpenennurenen TpeTbero nopsika.
4. Brruncnenue onpenenurencii BBICHMX NOPSIKOB.
5. Marpuiibl: OCHOBHBIE IOHSITHSI K CBOMCTBA.
6. JluHelHble onepanny HaJl MaTPULIAMH.
7. Henunelinple onepanyy HaJl MaTpUIlaMU
8. ANTOpPUTM BBIYUCIICHHS] 0OPaTHOI MaTpPHUIIBL.
9. CrniocoObl BBIUMCIIEHUS paHra MaTpHIL.
10. Brruncnenne coOCTBEHHBIX YMCENT MATPHII.
11. CucreMbl TMHEMHBIX YPABHEHU: OCHOBHBIE ITOHATHS, IPUKJIAJIHON CMBICIL.
12. Teopema Kponekepa-Kanennu u knaccudukanys pereHni CHCTeM JIMHEHHBIX YpaBHEHUH.
13. MeTo bl pellIeHn HEOJHOPOIHBIX ONPEACIECHHBIX CUCTEM JIMHEWHBIX YPABHEHHUN.
14. BekTopHbIE BETUYMHBI: OCHOBHBIE TOHSTHS.
15. KoopanHatsl 1 MOy BEKTODA.
16. BekTopHOe n-MepHOE IPOCTPAHCTBO.
17. JluHelHble onepalyuy HajJ BEKTOpaMH B KOOPJIMHATHOU (opme
18. JIuHeltHbIe Oonepanyy HajJl BEKTOpaMH B KOOPAMHATHON (opMe, MX IPUII0KEHUSI.
19. CkaJiipHO€ IPOU3BE/IEHNE BEKTOPOB
20. CkasisipHO€E TPOU3BEICHNUE BEKTOPOB, €70 CBOWCTBA, IPUIIOKEHUS.
21. BekTopHOe ITpon3BeIeHHE BEKTOPOB.
22. BekTopHOe nmpousBeieHre BEKTOPOB, €r0 CBOMCTBA, MPHUIIOKECHHUS.
23. CMenianHO€ IPOU3BEIEHUE BEKTOPOB.
24. CMmeniaHHOe IPOU3BE/IEHNE BEKTOPOB, €70 CBOMCTBA, MPUIIOKEHHUSI.
25. ba3uc BEKTOpPHOIO MPOCTPAHCTBA.
26. ba3nc BEKTOpPHOTO MPOCTPAHCTBA U YCIIOBHE €r0 CYHIECTBOBAHUSI.
27. CoOcTBEHHbIE BEKTOPHI MAaTPHII.
28. IIpenenn ynucnoBoy MOCIEN0BATEIBHOCTH U €TI0 CBOMCTBA.
29. [Ipenen gyHkuuu B TOUKe.
30. TeopeMsl 0 npezenax.
31. beckoHneyHo Masble 1 00JIbIIINE BEINYUHBI.
32. beckoHeyHO Masible U 00JIbIINE BEJIMYMHBI., UX COOTHOIIEHHSI C TOCTOSHHOM.
33. PackpeiTue HeonpenenenHocrenr "0/0".
34. PackpeiTre HeonpeaeneHHocTeN "oo/00".
35. 3ameuaTeNbHbIE IPEAEIIbl U UX TPHIIOKEHHUS.
36. HenpepbIBHOCTh (PYHKIIMH: OCHOBHBIE TIOHSTHSL.
37. Knaccugukanus Touek paspbiBa QyHKIUH.
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38.

[IpousBonHas GyHKIIUHU U €€ CMBICIIBL.

39. 3aBHCUMOCTh MEXAY HEIIPEPHIBHOCTHIO U (D (HEPEHITUPYEMOCTHIO.
40. Cxema BBIYMCIICHUS IPOU3BOTHOM.

41. [TpaBuna quddepeHmpoBanusi.

42. Tabnuia npou3BOJHBIX U €€ HENOCPEACTBEHHOE IPUMEHEHHE.

43. [TpaBusa HaX0XJIEHHsI TPOU3BOJAHBIX CIOKHBIX (DYHKITHA.

44, [TpaBui0 HaXOXKI€HHUSI TPOU3BOIHBIX BBICIIUX MOPSIIKOB.

45, [Tpon3BoiHBIC HESIBHBIX (DYHKITHIA.

46. Jlorapudmuueckoe nuddepenurpoBanue.

47. Judbdepennman Gyakmmm.

48. Juddepennnan GyHKIMU €ro CMbICIbI U IPUIOKEHHUS.

49, [TpaBuno Jlonurass.

50. Teopembl Bo3pacTanus (yObIBaHUS) U SKCTpeMyMa (HYHKIIHH.

51. AJTOpUTM HCCIIEAOBaHMS (PYHKIIMH HA SKCTPEMYM.

52. BrinyksiocTs (BOrHYTOCTB) M TOUKH Heperuda GyHKIuu.

53. AcumnToTsl rpaduka QyHKIHH.

54. AJNTOpUTM NOJTHOTO MCCIeI0BaHNs (QYHKIMH.

55. [Ipuiio>xeHus Mpor3BOIHON JUIsl BBIYMCICHUS IPEEIIbHBIX SKOHOMUYECKUX MTOKa3aTeseil.
56. OnacTUYHOCTh (YHKLMU U €€ MPUIOXKEHUS B 3a/1a4aX SKOHOMHUKHU.
57. @DYHKIMM JBYX U HECKOJIBKUX IEPEMEHHBIX: OCHOBHBIC IIOHSTHSI.

58. [Tonusni puddepernnnan GyHKIUHA HECKOIBKUX HEPEMEHHBIX U €0 MPUI0KEHHSL.
59. ITpon3Bo/iHas MO HANIPABJICHUIO U IPAAUEHT (PYHKIIMH HECKOJIbKUX IEPEMEHHBIX..
60. DKOHOMHYECKHH CMBICIT

61. IlepBooOpa3Has GyHKIMU M HEOIIpeIeJIEHHbI HHTErpall.

62. ['eomeTpuyecKkuil CMbICT HEOITPEAEIEHHOIO HHTErpaJia.

63. CBolicTBa HEOIPEIEJIEHHOT'0 UHTETpaJia.

64. TabnuyHOoe MHTErpUpPOBAHUE.

65. WuTerpupoBanue noACTaHOBKOH (BBEJICHUEM HOBOM IEPEMEHHOM).
66. WNHTerpupoBaHue 1o 4acTsm.

67. CBolicTBa ONpeIeIEHHOT0 HHTErpaa.

68. ['eoMeTpruYEeCKHii CMBICI ONIPEAECICHHOIO0 UHTErpaIa.

69. ®opmyna HetoToHa-JleiiOHuma.

70. HenocpeacTBeHHOE BBIUNCIEHUE ONPEIEIIEHHBIX HHTETPaIOB

71. WHTerpupoBaHue 3aMeHOM IEPEMEHHON B ONPEACIEHHOM UHTETpaJIE.
72. HHuTerpupoBaHue 1o 4acTsAM B OIPEACIICHHOM HHTErpase.

Tunoewie pacuemno-ananrumuyeckue 3a0aHuA/3a0auu:

Tema 1. [IpeoOpazoBaHusi MATPUIl M CHCTEMBbI JIMHEHHBIX YPaBHEHHUI

1. Bemauciurts onpenenurenu matpun 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

1

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

N 4

2. Jlns 3amanHbIX Matpur F, A (3aganue 1) HallTh MEHOPBI M,,, M,;, M,, u anrebpanyeckne

JONONHEHUS Ay, Ay, Ay, Ay COOTBETCTBYIOIINX DJIEMEHTOB.

3. HaiiTi HEeM3BECTHOE YHCIIO X U3 YPaBHEHUM:
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X2
X
1

= N A

= W ©
Il
o

1. Pewuth MaTpuyHbIC YpaBHEHHUS:

7 2 1 5 5 4 3 O
53 -2 4 -3|+2X-12 N -2 -1|=0
2 1 N 2 1 0 2 4

Tema 2. Panr MaTpuubl
1. PemuTh MaTpu4dHOE ypaBHEHUE: a) METOIOM [aycca (31eMeHTapHBIME TPE0oOPa30BAHUIMH); 0)
BBIYHUCIISIA (€CIIM ATO BO3MOXKHO) OOpaTHYIO MaTPHILY.

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

2. C IIEPBOTO CKIAJIa KAXKXIOMY U3 TPEX HOHy‘laTeﬂeﬁ OTIIPABJICHO I10 X CAWHUL I'Py3a, CO BTOPOro
a; A A3
A= A 8y Ay

a31 a32 a33

CKiaja — 1o Y eIMHHLL, C TPEThEro — 10 Z eJIMHHIL IPy3a. — MaTpuIa

TPAHCIOPTHBIX pacxooB (! — 3arparhl Ha MEPEBO3KY eAMHKILI Tpy3a ¢ ! - ro ckmama ). My

by

nonyaneJHo). OHpCHCHI/ITB XY, 2 cCln HepBbeI IMOJIy4aTeJib 3aTpaTHJI Ha IIEPCBO3KY

BTOpPOH — b, , TPETHi — b NeHeXHbIX eaunuil. Haliti pemenue cuctemsl MmeTooM Kpamepa.
3 5 4
A=|2 3 2

1 2 3) b=(Q10 17 17)

Tema 3 CTpyKTypa MHOKEeCTBA PeLIEHUI CHCTEeMbI JIMHEHHbIX YPABHEHUI
1. HUccnenoBaTh cUCTEMY JMHEMHBIX alreOpanyecKux ypaBHEHMM Ha COBMECTUMOCTb W HaWTH
pelieHue, eciii OHa COBMECTHA, METOIOM [ 'aycca. BEIOJIHUTE IPOBEPKY.

X, +3X, + 5%, —7X, = —6
4%, + X, —2X; +3X, =12
2%, + 95X, +6X, —4x, =14
X, +3X, —3X; + X, =2
2. 3amaHbl 3atparhl Tpex BHAOB chipbs (S,,S,,S,) Ha NMPOU3BOACTBO KAXKIOTO U3 TPEX BHIOB

npoxnykiuu (P, P,,P;) 1 KoinuecTBO KaXX10ro BUA CHIPBSL.

P, R, P, P, 3amacel
\ CBIPbSI
Si
S, 6a 4o 5a 4843
S, 4o 3 a 2943
S, 5a 2 3o 315
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Tpebyercst onpeaenuTh MIaH IPOU3BOJICTBA, KOTOPBIM ObI 00ECIIEYHIT TOJTHOE UCIIOJIb30BAHNE
CBIPBSL.

3. Ha Gaze Haxonutcst ToBap Tpex BuioB A, B, C, KOTOpbIM OHa CHa0XaeT JapbKu, MarasuHbl M
YHMBEpPMaru. 3a OINpPEAENICHHBbIM NEpHOJ TOPrOBbIE OpraHU3allid MOTIYT pealu30BaTb TOBAap B
KOJHMYeCTBe, ykazaHHOM B Tabnune. CKOJbKO JIapbKOB, Mara3uiHOB M YHUBEPMAaroB MOKET
obecnieunTh 06a3a, 4ToOkI MOTHOCTHIO TPOAATh ToBap. Pemenue Haiitn merogom XKopmana — [aycca.

TOBAp | JIapeK | MarasuH | yHHBEpPMar | KOJIUYECTBO
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. Pemuth cucteMbl metoaoM JKopaana - [aycca.
X, + X, +3X; —2X, +3X; =4,
2X, +2X, +4X, — X, + 3X; =6,
3X, +3X, + 5%, —2X, + 3%, =6,
2X, + 2X, + 8%, —3X, + 9%, =14.

5. Haiitu 061_1_[66 pPEIICHUC JIA Ka)KILOﬁ N3 JaHHBIX CUCTEM U INPOAHAIMN3UPOBATH €I'0 CTPYKTYPY
(ykazaTtp 0a3WC MPOCTPAHCTBA PEIICHUM OJHOPOAHOW CHUCTEMbI, YCTAHOBHUTH Pa3MEPHOCTH
IIpOCTPAaHCTBA, BBIJACIUTDb YaCTHOC PCIICHUC HCOHHOPOHHOﬁ CI/ICTCMBI).
3X1+Xo-4X3+2X4+X5=0
2X1-2X2-3X3-TX4+2X5=0
X1+11Xo+34X4-5%5=0

Tema 4 DjieMeHTBI BeKTOPHOI ajredpbl
B .
1. laHbl KOOpAMHATHI TOYEK APy A A, B CUCTEME KOOpJIMHAT OXYZ . Haiitu KOOpJIWHATBI

BEKTOPOB Ak =8 , Ak =2, , AA, =2 , AB= b. [TpoBeputs, uto BekTOphl ( @,,a,,8,)

00pa3yroT 0a3uc U HANTH pa3lioKEHUE BEKTOpa b no TOMY Oa3ucy.

A A, Ay A, B
(1;1;1) [(8:6;7) (1;5;3) (0; 4; -1) 0,7, 3)

% %2 % % Bs: % | g oropoit =011 2), a, =1L 3),

a,,

2. Jlana cucremMa BEKTOpPOB

a. =101 2 .
;=1 0L2) . JlonoaHUTH JINHEHHO HE3aBUCUMYIO YacTh @ 10 Ga3uca CHCTEMBI BEKTOPOB

0,0, 0,0y, O, Qg 6 6
¥ BCE BEKTOPHI, HE BOLIENINE B 0a3UC, PA3IOKHUTh 110 Oa3uCy.

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

Tema 5. Dj1eMeHTbI aHAJTUTHYECKOH reOMeTPUH
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1. Ha rmirockocTH OTHOCHTEIIBHO HEKOTOPOTo 0a3uca JJaHbl KOOPIUHATHI TPEX BEKTOPOB:
ripu N — ueTHOM: a (N ;4 ;1), b (%;2} c (N ;lO ;3} ;

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

1. HaiiT KOOpIMHATHI BEKTOPOB a-2b+c; 2a+b-3c.

2. TIpoBeputh, YTO BEeKTOPHI a H b 00pasyrorT 6asuc Ha IUIOCKOCTH. HalTH KOOpIMHATHI
BEKTOpa C B 9TOM Gasuce.

3. OmnpenenuTs Npu KakoM 3HAYEHUU IapaMeTpa « BEKTOPHI an m(— 2;a) Oynyt
KOJUIMHEAPHBIMHU.

4. HaiiTu KOOpAMHATHI BEKTOpA 5(56)—6 (55)

5. BeaucuTs @ — bc, b+ <5+ 36)3

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

2. OTHOCHTEIBHO JCKAPTOBOM CHCTEMBI KOOPIUHAT JIaHBI KOOPIUHATHI TOUKH:

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

; npu N — HeYeTHOM: A(

Haitu:

1. yrnoBoii koadduument npsimoit |, , mpoxoxasiueii uepes Touky A mapauieIbHO BEKTOPY a 3);
. . T .
2. ypaBHeHue npsiMoit |, , mpoxopsuieit uepes Touky A HOX yriom 2 K npsimoi | ;

3. ypaBHeHHe IpsAMOH |, , mpoxoxasimei uepes3 TouKy A M OTCEKAIOIIeH Ha OCAIX KOOPJHHAT PaBHbBIC
OTPE3KH;

KOCHHYC yriia Mexay npsmeivu |, u 1, ;

ypaBHeHus ipaMbIX |, 1 |, , Ipoxossuux Yepes Hauano KOOpAMHAT MapaiebHo npsamoii |, ;
paccrosiaue Mexay npsimeivu |, u |, ;

KOOpIMHaThl Toukn B nepeceuenns npsimeix I, u |, ;

© No g &

paccTosiHue OT TOUKH B 1o npsimoii |, .
Tema 6 @yHKIUH OHOIH JCHCTBUTEIbHON NepPeMeHHOH

. 1 12
lim | ————
-2 \x+2 x +8

1. Bsruucnuts npenen GpyHKuIuu

X +4, x<-1,
2. Haiitu ToukM paspbiBa yHKIMA f(x)=1x*+2, —-1<x<],
2x, x>1.

Tema 7 JuddepeHunanbHOe HCUUCTCHHE
2
Haiinute acumntoTsl rpaduka GyHKIUN Y = Ax_5 U TOYKH €TI0 MEPECEUCHUS C OCSIMU
X —

koopauHat. [To HaliIeHHBIM JaHHBIM CXEMATHUECKH MTOCTPONTE TpaduK.

2.IlpoBenuTte MOTHOE KCCIIENOBaHNE PYHKIIMH U IIOCTPOUTE ee rpaduk:

3
1.y:x+3§/7. 2.y X

= 3 == 2 2 X.
262 y =(X° +2x)e
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Tema8 UnTerpajibHOe HCHUCTIEHUE

1. BeruaucauTe HEONpeIeICHHbBIN HHTETpa

X
J' 2C0SX+e* ——— |dx

Ix

2. Haiitu mpupocT Kanurtana npeAnpusTHs Ha TaHHOM IPOMEXYTKE BpEMEHH, €CIIi CKOPOCTh

o . afsb
M3MCHCHMS MHBECTUIIMH UMCCT CICTYIOIINN BHU]I: | (t) =cyt’ +d , a<t< f., npu

3aIaHHBIX 3HAYCHUAX IMapaMCTPOB.

. o 2
Pacnipenenenne noxona B HEKOTOPOi cTpane onpezaensercs kpusoit Jlopenna: Y = dX + bx .

Kakyro gacth moxoma nomyvarot ¢ % Hanbosiee HU3KO orutaunBaeMoro HaceneHus? [locunraTh
K03 (HUIIMEHT HEPAaBHOMEPHOCTH paclpeiesieHusi COBOKYITHOTo foxoxaa, eciu a=0,87, B=0,13,

c=12.

Temamuxa Kypcoswvix padbom/npoekmos (npu Haauuuu):

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

Iloka3aTejin U KPUTEPHUHU OLEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTATOB OCBOEHMS
KOMIIETEHIWH U pe3yJbTATOB 00y4YeHUsl, IIKAJIA OlleHNBAHUS

Nnpnkarop
®dopmupyembie Kpurtepun YpoBeHb ocBoeHHUS
Ixana oueHnBaHus AOCTHKCHHUS .
KOMIIeTeHI[UU OLlCHMBAHUA KOMIIeTeHIU i
KOMIIeTeHIINI
VK-1. Cnoco6eHYK-1.3. BriOupact3uaer BepHo U B IIpoaBUHYTHIIH
OCYLIECTBIISITH  |ONTUMAJIbHBIN MOJTHOM odbeme:
MOMCK, BapUaHT PEUICHUS|IPUHIINIIBI, KPUTEPHUH,
KPUTHYECKUN Bajgaum, MpaBujia MOCTPOCHHS
AQHAIM3 W CUHTE3@apryMEHTHPYS CYXKJICHHSI W OIICHOK,
nHpopManuy,  |cBOH BHIOOP OCHOBHBIC TIPHHIIHIIB]
IPUMEHSITD VK-2.1. Tlonumaetn KOHILEMIAU B
CHCTEMHBIN (0a30BEIC oOacTi
MOAXO0 JUISI[IIPUHIIHITBI LiesiernoaraHus u
peLeHust MOCTaHOBKM 3aJad[IpUHATHSI  PELICHUI,
MOCTABJICHHBIX [ BBIPAOOTKH|METO/IbI
Baza4 [peLeHui TEHEPUPOBAHMSL
IYK-2. CmnocobeH| aJIbTEpHATUB
OTIPEIeIATh KpYyT [peLeHui u
85— 3ajad B pPaMKax| MPUBEICHU WX K
«OTJIMYHO»/ N
100 [OCTaBJIEHHON COIIOCTaBUMOMY BHJTY
«32aYTEHO»
0asnioB LIeTTH ¥ BBIOMPATH| TSt BEIOOpA
ONITHMaJIbHBIC ONTHMAJIEHOTO
CII0COOBI nX [pELICHUsT , TPUPOLY|
[pELIEHUsI, UCXOAs ITaHHBIX,
M3 JNEeWCTBYIOIIHX| HEOOXOIUMBIX US|
MPABOBBIX HOPM,| [pereHus

MMEIOIINXCSI
[pecypcoB u
OrpaHUYEHUN

ITOCTABJICHHBIX 3aaa4.
'YMeer BepHO H B
MOJTHOM oobeme:
(hopMHpOBaTH

COOCTBEHHEIE

CYXKICHUS W OICHKH,
TPAaMOTHO W JIOTHYHO
ApTyMEHTHPYSI  CBOIO

[TOUKY 3pEHusl.
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[PUMEHSTH
TEOpEeTHYECKHE
3HAHHWS B PELICHUH
MpaKTHIECKUX 3a7ad,
CHCTEMHO
QHATM3UPOBATH
MOCTABJICHHBIE IIETIH,
(bopMynHpoBaTh
3aadd ¥ MpeIiaraTh
00OCHOBaHHbIE
[PELICHUsI, KPUTUUECKH
OLICHUBATb
nH(opManuio 0
MpeJMETHOW 00JacTH
[IPUHATHUA ~ PELIEHUH,
MCTIONIb30BATh
MHCTPYMEHTAJIbHBIC
cpencTBa UL
[pa3paboTku u
[IPUHATHS PEILICHUM.

70-84
0aJL10B

«xopouo»/
«324TEeHO»

'VK-1. Cmnocoben
OCYIIIECTBIISATh
IMOMCK,
KpUTUYECKHUI
AHAJIM3 U CHUHTE3
HHPOpPMALINH,
MPUMEHSTD
CUCTEMHBIH
ITOIXO/ Bitic(
[pelIeHus
IMOCTaBJICHHBIX
Bagay

'VK-2. Cnocoben
OTIpEIeNIATh KPYT]
Bajay B pamKax
IMOCTaBJICHHOM
[IET U BHIOUPATH)
OIITHMAaJbHBIE
CI10COOBI HX
[PEIICHHS, UCXOIs
M3 IeHCTBYIOLIUX]
MPaBOBBIX HOPM,
MMEIOIIMXCS
[PECYPCOB U
OrpaHUYEHUN

'YK-1.3. BeiOupaer
ONTUMAJIBLHBINA
BapUaHT pCIICHHS
Bagayu,
ApPTYMEHTHPYS
CBOI BEIOOD
VK-2.1. Tlonmmaer
0a30BEIE
TTPUHITUITBL
[TOCTAHOBKH 3a/a4
1% BBIPA0OTKH
[peLeHn i

3HaeT ¢
He3HAYUTEIbHBIMHU
3aMeYaHHusIMU:
MPUHIIUIIBI, KPUTEPHUH,
MpaBUiia [OCTPOCHHS
CYXICHUSI U OIICHOK,
OCHOBHBIC TPHHIIHIIBI
151 KOHIIEIIUU B
oOnacTu

LeJIEN0IaraHus u
[IPUHATHUA ~ PELICHUH,
METOIbI
FEHEPUPOBAHUS
aJIbTEPHATUB
peleHni u

MpUBEJICHUS HUX K
COMOCTABUMOMY BHILY
TSt BEIOOpA
OIITUMAJIEHOTO
pELICHUsT , MPUPO.LY)|
TaHHBIX,
HEOOXOUMBIX s
[peICHHS
[TOCTABJIEHHLIX 3aa4.
YmeeT c
He3HAYUTEILHBIMHI
3aMeYaHUsIMH:
(bopMupoBaTh
COOCTBEHHEIE
CYXICHUS W OICHKH,
PAaMOTHO W JIOTHYHO
ApTYMEHTHPYSI  CBOIO
TOYKY 3pEHUSL.
[PUMEHSTH
TEOPETHYCCKHE
BHAHWS B PEIICHUH
MPAaKTUYECKUX 3ajad,
CHCTEMHO
AHATM3UPOBATH
[TOCTABJIEHHBIE  LIEJIH,
(bopMyIMpoBaTh

3aJa4u W Mpeiarath)

IloBBIIEHHBIH
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000CHOBaHHLIE
[PEIICHUsI, KPUTUYECKH
OLICHUBATH

MHPOPMALIIIO 0
MPEeIMETHOW 00JIacTH
[IPUHATHUA ~ PELIEHUH,
MCTIONIb30BATh
MHCTPYMEHTAJIbHBIC
cpencTBa UL
[pa3paboTKu ul

[IPUHSTHS PEILIECHUH.

50 -69
0aJ10B

«Y1OBJIETBOPHTEJILHO»/
«32aYTEHO»

VK-1. Cnocoben
OCYILIECTBIIATh
ITOMCK,
KpUTHUYECKUI
aHAJIM3 U CHUHTE3
MHpOpPMALNH,
MPUMEHSTD
CUCTEMHBIN
IMOIXO/,
[pelIeHus
IMOCTaBJICHHBIX
Bagau

'VK-2. CmnocobeH|
OTIPEeNIeNATE KPYT]
3amad B paMKax|
IMOCTaBJICHHOM
e U BHIOMPATH)
OIITHMAaJIbHBIE
CII0COOBI 1504
[pEICHUs, UCXOI
13 IEeUCTBYIOIIUX]
[PABOBBIX HOPM,|
MMEIOIIMXCS
[PECYPCOB U
OrpaHUyYeHUI

JJIA

'YK-1.3. BriOupaer
OIITHUMAaIbHBIN
BapHaHT peIICHUs
Bagaum,
ApPTYMEHTHPYS
CBOM BEIOOD
VK-2.1. Ilonumaer
0a3oBBIE
MPUHITHAIIBI
[MOCTAHOBKK 3ajay
1% BBIPA0OTKH
[peleHn i

3Haer Ha 0a30BOM|
YpOBHe, C
OLIHOKAMM:
MIPUHIAIIEL, KPUTEPUH,
MpaBUjIa MOCTPOCHHUS
CY)KICHUS W OICHOK,
OCHOBHBIC TIPHHIIUIIBI
)i¢ KOHLIEMIUA B
oOnacTu

LeJIEN0IaraHus u
[IPUHATHUA ~ PELICHUH,
METOIBI
TEeHEPUPOBAHUS
AIbTEPHATHB
[pereHni 7|

MIPUBCACHUSA ux K|
COIIOCTABUMOMY BHUIY]

TSt BEIOOpA
OIITUMAJIBLHOIO
pEIICHUS , MPUPOIY|
TaHHBIX,
HEOOXOUMBIX s
[peIeHHS

[MOCTABJICHHBIX 33]1a4.
Ymeer Ha 0a30BOM|
YPOBHe, c
omHOKaAMMu:
(bopMHpOBATH
COOCTBCHHEBIC
CYXKICHUSI U OLCHKH,
[PAaMOTHO W JIOTHYHO
ApTYMEHTHPYSI  CBOIQ
TOYKY 3pEHUSL.
[IPUMEHSTh
TEOPETHICCKHE
3HAHHWS B PELICHUH
MPaKTUYECKUX 3aJ1ad,
CUCTEMHO
AHATN3UPOBATH
[MOCTaBJICHHBIC —IICIIH,
(bopMyaMpoBaTh
Bamaud W mpeasaraTh
000CHOBaHHBIC
[PEIICHSI, KPUTHUYCCKH]
OIICHUBATH
MHPOPMALIIIO 0|
MpeIMeTHOW 00JacTH|
MPUHATHSL ~ PEIICHUH,
MCIIOJIb30BaTh
MHCTPYMEHTAJIbHEIC

cpencTea I

Bba3oBblii
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pa3paboTku u
NPUHSTHUS PELISHUH.

MeHee
50
0aJ110B

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

VK-1. Cnocoben
OCYIIECTBIISATh
[TOKCK,
KpUTHUYECKHI
aHAJIM3 U CHUHTE3
MHpOpPMALNH,
MPUMEHSTD
CCTEMHBIH
MMOIXOJ
[pelIeHus
[TOCTaBJICHHBIX
3ajgay

VK-2. Cnocoben
OTPENENATh KPYT)
3ajad B paMKax|
IMOCTaBJICHHOM
[ETH U BHIOMPATH)
OIITHMAaJIbHBIE
CI10COOBI HX
[PEIICHHS, UCXOIs
13 IEUCTBYIOIIUX]
[PABOBBIX HOPM,|
MMEFOIHXCSI
[pECypcoB 51
OrpaHUYEHUN

JUJIA|

'YK-1.3. BeiOupaer
ONTUMAaIbHBIN
BapUaHT peELICHUs]
Bamaumn,
ApPTYMEHTHPYS
CBOM BEIOOD
YK-2.1. Tlonmmaer
0a30BEIC
TTPUHITUITBL
MMOCTAaHOBKM 3ajay
131 BBEIPabOTKY|
[peLIeHn

He 3naer Ha 6a30BoM
YPOBHE: TIPHHITUIIEI,
KPUTCPHUH,  MPaBUIIA
OCTPOCHHUS
CYXKIEHUSI U OIICHOK,
OCHOBHBIC TPHHIIMIIBI
151 KOHIIEIIUH B
obnacTu

LIeJIETI0Iar aH s 151
MPUHATHS ~ PCIICHUH,
METOIbI
TCHEPUPOBAHUS

b TCPHATHB
peLIeHnI 51
MPUBCJCHUA WX K
COTIOCTaBUMOMY BHTY|
TSt BEIOOpA
OIITHMAaJIBLHOIO
[PEIICHUS , TPUPO.NY)|
ITAaHHBIX,
HEOOXOUMBIX IS
[peIIeHHS

MMOCTaBJICHHBIX 3a1a4.

He ymeer Ha
0azoBoM yYpoBHe:
(bopMHIpOBaTH
COOCTBCHHBIC

CYXKICHUSI U OLCHKH,
PAaMOTHO M JIOTHYHO
ApPrYMEHTHPYS  CBOIO
TOYKY 3pEHUsL.
[IPUMEHSTh
TEOPETHICCKHE
BHAHUSI B PCIICHHUH
MPAaKTUYECKUX 3ajad,
CHCTEMHO
AHATN3UPOBATH
[MOCTABIIEHHBIE  LIEJIH,
(bopMynHpoBaTh
3ajaqd W MpeJiaraTh
000CHOBaHHbBIE
[PEIICHUsI, KPUTUYECKH
OIICHMBATh

MHPOPMALIUIO 0
MpeIMeTHOW 00JacTH|
[IPUHSATHUS ~ PELIEHUH,
MCTI0JIb30BaTh
MHCTPYMEHTAJIbHEIC
cpencTaa Juis
paspaboTku u

MPUHSTHUS PELISHUH.

KoMnerennuu He
copMupoBaHbI
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