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1. Ilean ocBoeHHSI AUCHMILINHbBI
lenpto M3yueHUs AUCHUILUIMHBI «BBICIIas MaTeMaTuka» SBISCTCS MOBBIIICHUE YPOBHS (YHIaAMEHTaIbHON
MaTEeMaTUYECKON TOJTOTOBKH CTYJIEHTOB C YCHJIEHHEM €€ MPUKIATHOW 3KOHOMUYECKON HAIPaBJICHHOCTH,
03HAKOMHTH CTYJICHTOB C OCHOBAMU MaTEMAaTHUYECKOTO armapara, HeoOX0AMMOr0 I PEIICHUS TEOPETHUECKUX
U MPaKTHYECKHUX 3a7ad, a TAaKKe O3HAKOMJICHHE C OCHOBHBIMH TOHSITHSIMH anreOphl M TEOMETPHUHU, OCBOCHHUE
METOJIOB M CIIOCOOOB pEIICHUS MaTeMaTHYSCKUX 3a]ay, pPa3BUTHE JIOTHYECKOTO U aJITOPUTMHYECKOTO
MBIIIJICHUS, OBJIAJICHUE OCHOBHBEIMHU METOIaMH MCCIICIOBAHUS, BEIPA0OTKA YMEHHS CAMOCTOSITEIIEHO PACITUPSITH
MaTeMaTHICCKUE 3HAHUS U TPOBOJUTH MAaTEMATHUCCKIM aHAIN3 TPUKIIATHBIX 3a1a4.
3amauaMu AUCIHUIUINHEI « BBICIas MaTeMaTHKa MOIYIH 1) SIBISIFOTCS:
- o0yJeHre CTyIEHTOB METOIaM BEICIIICH MaTeMaTHKH, HEOOXOMUMBIX UM TIPH U3yICHHH OCTATLHBIX KYPCOB;
- TMPUBUTHE CTyJIEeHTaM HAaBBIKOB HCCJIEIOBAHHUSA C WCIIOJIH30BAHHEM METOOB BBHICIIECH MaTEMaTHKH, YMEHHE
IepeBeCTH IKOHOMHYECKYIO 337auy Ha MAaTeMaTHIECKHUN S3BIK;
- 00y4eHre CTYJCHTOB METO/IaM JIOTHYECKH CTPOrOr0 TTOCTPOSHUS I0KA3aTEbCTB;
- popMHpOBaHHE HABHIKOB H YMEHHUW, HEOOXOIUMBIX TPU NMPAKTHYECKOM MPUMEHEHHUH MaTeMaTHUECKUX HIEH
METOJIOB JIUISl aHAJIM3a M MOJICIIUPOBAHUS CIOXHBIX CHCTEM, IPOIIECCOB, SBJICHUH, IS MMOMCKA ONTUMAIbHBIX
pelieHni 1 BRIOOPA HAMITYYIINX CIIOCOOOB pealln3aliny.

Ilepeyenb npogeccHOHANBLHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (YHKIUI U TPYIOBBIX
¢yHKuMHi, COOTBETCTBYIOIIMX NMPO(ecCHOHAIbHOU 1eATeJIbHOCTH BbINTYCKHUKOB
N3 BeIOpaHHOTO MPOGECCHOHANBHOTO CTaHapTa BBIJCIICHBI 0000MIArOINe TPYAOBBIX (YHKIIHH (fasee -
OT®), cooTBeTCTByIOUMX NPOPECCHOHATHLHON EATENIFHOCTA BBITYCKHUKOB, HAa OCHOBE YCTaHOBIICHHBIX
npodeccruoHanbHbIM cTanaapToM it OTd ypopus kBanudukaiuu u TpeOoBaHuil pazaena "TpeOoBaHus K
00pa30BaHUIO U O0yUYCHHIO".

Kopg u 0606L1eHHble TpyA0Bble GYHKLUMU TpyaoBbie GyHKUUM
HauMeHoBaHUue Kop, | HanmeHoBaHue 'YpoBeHb HanmeHoBaHue Kopg, 'YpoBeHb
npo¢eccMoHaNbHOro KBanndukauum (noaypoBeHb)
CTaHAapTa KBanndpukauum
08.018 PaspaboTka BblpaboTka
«Cneumanuct no OTAEeNIbHbIX MeponpuUaTUi
ynpaBaeHUIo OYHKLMNOHANBbHbIX no B/01.6
pUCKaMm» HanpaB/eHUN BO3ENCTBUIO
yrnpaB/eEHNSA PUCKaMMU Ha PUCK B
paspese 6
B OTAE/IbHbIX
6 BUOOB U UX
9KOHOMMUYECKa
9 OLLeHKa
[lokymeHTupos [B/02.6
aHue npoliecca 3
ynpaBaeHus
PUCKaMUN U




KOPPEKTUPOBKaA
peecTpoB
PUCKOB B
paMKax
oTAEeNbHbIX
6usHec-
NpoL,EeccoB U
®YHKUMOHANbH
bIX
HanpaBaeHUM

PaspaboTka
MeToAN4YeCcKomn
"
HOPMAaTUBHOM
6a3bl cUCTEMDI
ynpaBaeHus
pUCKaMu n
NMPUHLMMNOB
ynpaBaeHus
pucKkaMu B
paMKax
oTAEeNbHbIX
6usHec-
NpoLLeccoB 1
®YHKUMOHANBbH
bIX
HanpaBaeHUM

B/04.6

40.033
«Cneymanuct no
CcTpaTermyeckomy
U TaKTUYECKOMY
NIAHNPOBAHUIO U
opraHmsaums
npousBoACTBa»

TaKTn4yeckoe

ynpaBaeHue

npoueccamu

NAQHUPOBaAHNA U

opraHmsauuu

NMPOu3BO/CTBA Ha

YPOBHE CTPYKTYPHOrO

TaKTnyeckoe
yrnpaBJ/ieHue

npoueccamm
opraHusauum
Npou3BO/CTBA

A/02.6




nogpasgeneHuns
NPOMBbILLUAEHHOM

opraHusauuu (otaena,
Lexa)

2. Mecto aucuuniaunbl B cTpykrype OIIOII 6akanaBpuara

Hucuunnuna «Beiciias martematvka» OTHOCHTCS K 0a30BOM 4acTH OOILIEKYJIBTYPHOTO IIMKIIA
muctuminH «brmoka 1 Juctumuivael (Moaynu)» y4dyeOHOro milaHa HampaBieHHs «MEHEIKMEHT» U
MMEET JIOTUYECKYIO M COJIepKaTeIbHO-METOAMUYECKYI0 B3aUMOCBSA3b C JUCHUIUIMHAMU OCHOBHOM
o0pa3oBaTeNbHON MpOorpaMMbl. JIMCIUIIIMHA Oa3upyeTcss Ha KOMIICTCHIUAX, C(HOPMHUPOBAHHBIX Ha
MpebIyIieM ypoBHe oOpa3zoBaHus. [ M3ydeHus BbICIIed MaTeMaTHKU TpeOyeTcs KauecTBEHHOE

3HAaHHUC IMIKOJIbBHOI'O KypcCa a.]'Il"e6pI>I, IreoOMCTpUHU, TPUTOHOMCECTPHH, HaYaJI aHAJIU34, I/IH(1)OpMaTI/IKI/I.

OcBoeHHe TaHHOW AUCUUIUIMHBI HE0OX0IUMO 00yUaromeMycs ISl yCIEeITHOTO OCBOSHUS CIIE Y IOIINX
muciuminH - (moxyneit)  OIIOIL:  «DnexkTpoHHOE  MpaBUTENbCTBO», «OCHOBBI — yIpPaBIICHUS
MYHUIIUATIAIEHBIM X035HCTBOMY. « METOIbl TPUHSATHUS YIPABICHUYESCKUX PEIICHUIN.

3. Pe3yabTaThl 0CBOEHMSI AMCUUILIMHBI (MoayJsi) Beiciiasi MmaTeMaTuka.
[Ipouiecc m3yueHuss AMCUUIUIMHBI BpIciias maTemaThka HampaBiieH Ha (OpPMHUpPOBAHUE SJIEMEHTOB

cieayromux komrereHuuii B coorBerctBur ¢ ®I'OC BO no nanHomMy HanpaBlIeHHIO:

HaumeHoBaHue Kopa, HaumeHoBaHue | Kop, HaMMeHOBaHUE UHAMKATOPA AOCTMXKEHUA
Kateropum YHUBEpPCa/IbHOM YHMUBEpPCaZIbHOM KOMMETEHLUH
(rpynnei) YK KOMNeTeHLMK
YK-1. Cnocob6eH YK-1.1-1. AHanusupyert 3agavy, Bblaenss ee
CucreMHoe u OCYLECTBAATb 6a30Bble COCTABNAIOLLNE;
KpUTH4eckoe MOUCK, KPUTUUYECKUMN
MbILLIEHME aHaNM3 MHOOPMALUK, YK-1.1-2. Onpepenser, nHrepnpetmpyeT um
NPUMEHSTD paHXxupyeTt uHPopMaumo, TpebyemMyto ans

. elleHns NoCcTaB/IeHHOM 3a4a4u;
CUCTEMHbINA Noaxoa, P A

AN PELLIEHUA YK-1. U-3. OcyuiectBasieT NOUCK MHGopMaLmnm ans

NOCTaBJ/IEHHbIX 3a4a4 -
A peweHna NnoctaBA€HHON 3a4a41 MO Pa3/IM4HbIM

TUMaM 3alpocoBs;

YK-1. U-4. Npun 06paboTke nHdopmMaLum oTandaeT
$aKTbl OT MHEHUIN, UHTEPNPETALIUIA, OLEHOK,
dopmMupyeTt cO6CTBEHHbIE MHEHUS U CYXKAEHUS,
apryMeHTUpPYET CBOU BbIBObl M TOUKY 3PEHUS;

YK-1. U-5. PaccMaTtpuBaeT u npegnaraet
BO3MOXHbIE€ BapMaHTbl peLLeHMs NOCTaBAEHHOWN
3a4a4u, oUuEeHMBas UX OCTOMHCTBA U HEAOCTATKN.




Pa3paboTtka u
peanusauyus
NpPOEKTOB

YK-2.

CnocobeH
onpepenatb Kpyr
3a4,a4 B paMKax
NoCTaB/IEHHOM
Lenu 1 Bbibupartb
onTUMaJibHble
cnoco6bl nx
pelueHus, ucxoan us
[ENCTBYIOLLUX
NpaBoOBbIX

HOPM,
UMeEIOLMXCA
pecypcoB u
OorpaHu4YeHuni

YK-2. N-1. Onpepenset Kpyr 3a4a4 B paMKax
NOCTaB/IEHHOW LEeNn, onpeaenseT CBA3U Mexay
HUMU;

YK-2. U-2. Mpepnaraet cnocobbl peLieHus
NOCTaB/IEHHbIX 3a[a4 U OXXUAeMble pe3y/ibTaTbl;
OLLeHMBAET NPeAJIOXKEHHbIE CMNOCOObI C TOUKMU
3peHnsl COOTBETCTBMA LN MPOEKTa;

YK-2. N-3. lnannpyeTt peannsaumio 3aja4d B 30He
CBOEMN

OTBETCTBEHHOCTU C YYETOM UMEIOLLMXCS PECYPCOB U
OrpaHMYEeHUI, AENUCTBYIOLMX NPABOBbIX HOPM;

YK-2. N-4. BoinonHA€eT 3a4a4m B 30HE CBOEN
OTBETCTBEHHOCTU B COOTBETCTBUM C
3an1aHUpPOBaHHbIMM pe3yabTaTaMn N TOYKaMMU
KOHTPOS, NpM HEOOXOAMMOCTU KOPPEKTUPYET
CNocobbl peleHns 3aaauy;

YK-2. N-5. MNMpeacTtaBasieT pesyabTaTbl NPOEKTA,
npepnaraet BO3MOXHOCTU UX UCMOJIb30BaHUS U/ WU
COBEpLLEHCTBOBAHMUS.




4. CTpyKTYypa M coJep:KaHue TUCHMILUIMHBI (Moay.is1) Beiciias maTtemaTuka

4.1. CTpykTypa IMCHUILIHHBI (MoayJisi) Beiciias maTtemaTuka

OO6miast TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3aueTHbIX eauHull, 180 gacos.

O0bemM TUCUMIVIMHBI M BUBI y4e0HOH padoThI

Bcero [TopsimkoBBIIT HOMEP ceMecTpa
1 -

OO0wast TpyA0EeMKOCTh 180 180
JMICLIMTUIAHBI BCETO (B 3.€.), B TOM
4HCIE: (53.e)
Kypcogoii mpoekt (pabota) He

peaIycMo

TPEHO
AynUTOpHBIE 3aHATHS BCETO (B 68 68
akaji.gacax), B TOM YHCJIE:
Jlexuun 36 36
[IpakTrueckue 3aHATHS, 32 32
CEeMHHaPbI
JlabopatopHbie pabOTHI He

peaycMo

TPEHO
CamocTtosTenpHas pabora Bcero | 85 85
(B akam.gacax), B TOM YHCIIE:
Bua uroroBoii arrectanuu: DK3aMeH
3auer
DK3aMeH +27
O61as TpyA0eMKOCTh 180 180
JVCTIATUTHHBI




No/Ne

Hanmenosanune
pa3aenoB U TeM
JUCTIATUTHHBL (MOZYJIS)

ceMecTp

Bunbt yueGHOI paboThI, BKITIOYAst
CaMOCTOSATENIbHYI0 padOTy CTYICHTOB U
TPYZOEMKOCTh (B yacax)

AymuropHas paborta

CamocrosiTensHas
pabota

DopMBI TEKYIIET0 KOHTPOJISL
yCIIeBaeMOCTH (II0 HeJleNIIM
cemectpa). PopMbl
IIPOMEXKYT. aTTECT

BCETO

JEKIUH
IIpakr. 3ausTHUSA
Jlabopart. 3aHsATHs
Jp.BUIBI KOHTAK. pad.
Bcero

IToaroroBska k 5K3.

Co0OecenoBanue
Konoksuym
IIpoBepka TecToB
IIposepka pedepara
ITnorenka ncce u
Kvncograg naGora

S| Kypcos. pa6(.mpoekr)

vo | dpyrue Buabt
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oo
O
—
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Paznea 1. DiaeMeHTBI
JINHeHOH a/redpsbl U
AHAJUTHYECKOH reoMeTpuH

1.1.

OCHOBBI aHATUTHYECKON
TEOMETPUH U JTUHEHHbIE
IIPOCTPaHCTBa

1.2

Martpulibl ¥ CUCTEMBI
JINHEWHBIX YpaBHEHUH

1.3.

[Tonatue nuHeHOrO
oneparopa. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHEBIC
3HAYEHUS JINHEHHOTO
omneparopa

Pazgen 2. MaTemaTu4ecKuid
aHaau3. ®yHKIUU OJHOH
nepeMeHHOH

2.1.

DyHKIUY OJHON NEPEMEHHOM,
OCHOBBI TCOPHU TIPE/ICIIOB,
HENPEPLIBHOCTh

2.2.

Juddepennmansaoe
UCUHCIICHUE

2.3.

HurerpanbsHOe UcUUCIeHNE

Paznea 3. MaTemaTu4yeckuii
a”Haau3. OyHKUMU
HECKOJBbKHX MepeMeHHbIX

3.1.

OyHKIMN HECKOIBKHX
HepPEMEHHBIX,
nmudpepeHraIbHOe
UCUHCIICHUE

Pazgen 4. dxcTpeMyMbl
(yHKIMI HECKOJIBKUX
nepeMeHHBIX

4.1.

HeonpenenenHslii uaTErpan u
€ro CBOICTBa

4.2.

JIBOlHBIE MHTErPAJIbI

Pasnen 5. Teopus
BEePOSITHOCTEl

5.1

BepositHOCTH CitydaliHBIX
coObITHi. OCHOBHBIE TEOPEMEI

TEOPHUH BEPOSITHOCTEH




5.2.

Ucnbitanus bepryinm,
dopmyina bepayuu

5.3.

CiydaiiHble BETMYHHBI U UX 1 1
YHCIIOBBIE XapaKTEPUCTUKH.

[IpumeHeHne YMCIOBBIX

XapaKTEPUCTHUK B COOHATIBHO-

OKOHOMHWYCCKHUX
HCCICOOBAHUAX

Pa3zgen 6. J1eMeHTBI

MATEMATHYECKOI CTATHCTHKH

6.1.

OcCHOBBI BBIGOpOuHOro Merona | ! 2 )2

6.2.

Toueunsie u HUHTCPBAJIbHBIC 1 2 2

OIIEHKH ITapaMeTpoOB

reHepaJIbHOW COBOKYITHOCTH

6.3.

IIpoBepka HEKOTOPBIX

CTAaTUCTUYCCKHX T'MIIOTE3

Paspnen 7. Teopus psinos.

7.1.

YucoBele PpAObL

7.2.

OYHKIIMOHATBHBIC PSIIIBI

Paznex 8.
JAuddepenunansubie
YPaBHEHHA

o el el B

8.1.

JuddepennnansHbe

YpaBHEHUsI IEPBOTO TOPSI/IKA

8.2.

JInnelinsle ypaBHeHus BToporo |1 1 1
HOpsiAKa C TOCTOSHHBIMU

ko3 dpunneHramu

Pa3gen 9. BekTops! u ux 1

CBOMCTBA.

9.1.

Henuneiinsie onepauuu
BEKTOpaMH

c 1 2 1

9.2.

MGTO[[ KOOpAUHAT Ha
IIJIOCKOCTH

OO01iast TpyA0EMKOCTB, B 4acax 180 (36 |32 85 27 | 58

Kputepun oneHKn MpoMesKyTOYHOI aTTecTaluu B (popMe 3aueTa

Orenka

XapakTepucThka TpeOOBaHMI K pe3yJibTaTaM aTTecTaliuu B (popme 3auera

«3auTeHoy

TeopeTHueckoe coiepkaHue Kypca 0CBOCHO MOTHOCTBIO Oe3 MPoOesIoB M
B 1IEJIOM, WK OOJIbIIIeH YaCThIO, HEOOXOIUMBIC IPAKTUYCCKUE HABBIKU PA0OTHI C
OCBOCHHBIM MaTepUaIOM C(HOPMHUPOBAHBI MIIH B OCHOBHOM C(hOPMHUPOBaHBI, BCE
WM OOJBIMMHCTBO TIPETyCMOTPEHHBIX pabodei MporpaMMon yIeOHBIX 3a1aHni
BBITIOJIHCHBI, OTACIIbHBIC U3 BBIITOJTHCHHBIX 3a[laHI/II71 coacpiKar OIINOKH

«He 3autenoy

TeopeTHueckoe cojiepKaHne Kypca 0CBOCHO YaCTHYHO, HEOOX0IUMBbIE




HaBBIKK pabOTHI He cPOPMUPOBAHBI WK CHOPMUPOBAHBI OTJEIBHBIE U3 HUX,
OOJBIIMHCTBO MPELYyCMOTPEHHBIX paboueil yueOHOH mporpaMMoi 3aJaHuil He
BBIMOJTHEHO JTHO0 BBIMOIHEHO € TPYOBIMH OIMHOKaMH, Ka4eCTBO UX BBITOJTHEHUS
OLIGHEHO YHUCIIOM 0aNyioB, OJM3KUM K MUHUMYMY.

Kputepun oueHKH NpoMe;KyTOYHOI aTTecTanuu B popMe IK3amMeHa

Ouenka XapakTepucTuka TpeOoBaHUH K pe3yJIbTaTaM aTTecTauuu B (hopMe SK3aMeHa

«OTnu4HO» TeopeTuueckoe cojiep:kaHue Kypca OCBOGHO MOJTHOCTBIO 6e3 MpoOeos,
CHCTEMHO U I'Ty0OKO, HEOOXOIMMBbIE TPAKTUUECKUE HABBIKA PAOOTHI C OCBOCHHBIM
MatepraioM c(hOpMHUPOBAHBI, BCE PEAYCMOTPEHHBIE padouel yueOHO
nporpaMMoi ydeOHble 3aJaHus BBITOTHEHBI O€3YIPEUHO, KAaYeCTBO HX
BBINOJIHEHHUS OLICHEHO YMCIIOM 0allioB, OJIM3KUM K MAaKCUMYMY.

«Xopomo» Teopernueckoe copep:kaHue Kypca OCBOCHO B 11eJIoM 0e3 mpo0esios,
HEoOXOIMMBbIe TIPAKTUYECKHE HaBBIKU pabOTH ¢ OCBOCHHBIM MaTEPHAJIOM B
OCHOBHOM c()OPMHPOBaHbI, MPEAYCMOTPEHHbIE paboyell y4eOHOH MporpaMMoit
y4eOHbIe 3a/1aHHS BHITIOIHEHBI C OTACIBHBIMH HETOYHOCTSIMH, KA4ECTBO
BBINTOJIHEHUS OOIBITHHCTBA 3aJaHUH OIEHEHO YHCIIOM OaJIiIoB, OJM3KHUM K

MaKCHMYyMY.
«Y IOBJIETBOPHTE Teoperuueckoe cojiepkaHne Kypca 0CBOSHO OOJIbIICH YacThi0, HO TPOOEITBI
JIBHOY HE HOCAT CYIIECTBEHHOT'O XapaKTepa, HeOOXOIUMbIE MPAKTUICCKUE HABBIKH

paboTHI ¢ OCBOSHHBIM MaTEPHAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOIBITHHCTBO
MPeIyCMOTPEHHBIX pabouel yueOHOM MporpaMMon yueOHbBIX 3aJIaHUi BBITIOJTHEHBI,
OTJICNbHBIC U3 BHIMOMHEHHBIX 3aJ[aHui coJlepKaT ONIHOKH.

«Heynosnersopu Teopetuueckoe cojiep:kaHue Kypca OCBOEHO YaCTHYHO, HEOOXOIUMBbIE
TEIBHO HaBBIKU pabOTHI HE chOPMUPOBAHBI WIIH CHOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJILIIMHCTBO MPEyCMOTPEHHBIX padodell ydeOHOH MporpaMMoi yueOHbIX
3aJJaHui HE BBIIIOJIHEHO MO0 BBIOJIHEHO C TPyOBIMU OMIMOKaMHU, KAUeCTBO UX
BBINOJIHEHHUS OLICHEHO YHCIIOM 0allioB, OJIN3KUM K MUHUMYMY.

4.2. Conep:xaHue TUCHHUILIMHBI

Pa3nes 1. DiieMeHTBI THHEHHOH aJare0pbl M AHAJIUTHYECKOI reoOMeTpHH

Tema 1.1. OCHOBBI AHAJINTHYECKON TreOMETPHH U JIMHEHHbIE POCTPAHCTBA.

Onpenenenre U IpUMEPHI JIMHEHHBIX NPOCTPaHCTB. BekTopsl. JInHeiiHbIe onepauu Hal
BeKTOpaMu. JIMHeliHask 3aBUCUMOCTh M HE3aBUCUMOCTb BEKTOPOB. ba3uc, KoopAUHATHI,
pa3MepHOCTh JIMHEWHOTO MpOCTpaHCcTBa. Pa3noxenne BekTopa mo 6a3ucy. CkanspHoe
MpOU3BEICHNE BEKTOPOB. BhIUKCIIEHNE CKASIPHOTO MTPOU3BEICHUSI BEKTOPOB, 3a/IaHHBIX CBOMMHU
KOOpAMHATaMU. Brluncienue JUIMHBI BEKTOPA U PACCTOSHUS MEXKTy TOUKAMU. Y TOJI MEKIY

BCKTOpaMHU. Paznuunbie (1)OpMBI YpaBHCHUA HpﬂMOﬁ Ha MIOCKOCTH. YTONI MCKAY NMPAMBIMU.



YpaBHEHUs IPAMOU U IIJIOCKOCTH B IIPOCTPAHCTBE. YTOJI MEXKIY IUIOCKOCTAMM, IIPSMBIMU,
IIPSIMOM U TNIOCKOCTBIO.

Tema 1.2. MaTpuubl 1 CHCTEMBbI JIMHEHHBIX YPABHECHUI.

Matpuiibl v apupmMeTHUecKHe onepanuu ¢ Matpuiamu. [loHsTre onpenenurens n-ro nopsjaka,
UX CBOWCTBA M cIOCOOBI BbIUUCIIeHUs. OnpeenuTeny KBaApaTHbIX MaTpHIl 2-T0 U 3-T0
HOPSIIKOB. DJIeMEHTapHbIE MPeoOpa3oBaHKs MAaTPHUIIBL. PaHT crucTeMbl BEeKTOPOB. PaHT MaTpHIIb!
1 crocoObl ero BeiunciieHus. CyliecTBOBaHUE U HaX0XACHHE 00paTHON MaTpHUIIBL.

CucreMbl TUHEUHBIX HEOJHOPOIHBIX ypaBHEeHUI. Kputepuii coBMecTHOCTH. CUCTEMBI
JUHENHHBIX OJTHOPOJIHBIX aJIredpandyecKux ypaBHEHH, TeopeMa O pa3MEpPHOCTH IPOCTPAHCTBA
peLIeHH. Y CIOBUS CYLIECTBOBAHUSI HETPUBUAIBHOTO PELIEHUS OJJHOPOIHOU CHCTEMBI
JMHEHHBIX anredpanyeckux ypaBHeHH. CTpyKTypa 0011ero peieHus: HeOJHOPOIHOM CHCTEMBI
JUHEHHBIX ypaBHEHUU. Perienne cucteM TUHEHHBIX anreOpanyecKkux ypaBHEHHH METO1I0M
I'aycca u meronom Kpamepa. Bropoii cioco0® HaxokaeHus: 00paTHON MaTpHIIbI.

Tema 1.3. IlonsiTne 1uHeliHOrO oneparopa. CoOCTBeHHbIe BEKTOPBI H COOCTBEHHbIE
3HaYeHHs JIMHEIHOTr o onepaTopa.

OTobOpakeHus TUHEHHBIX MPOCTPaHCTB. JInHEHHbIE 0OTOOPaKEHUS, UX MATPHIIBI.
IIpeoOpazoBaHne KOOPIAUHAT BEKTOpPA U MATPUILIbI IMHEHHOTO oniepaTopa Mpu nepexoje K
HOBOMY 0aswmcy.

CobcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JIMHEHHBIX ONEpaTOPOB.

[IpumeHeHre 21eMEHTOB JIMHEWHOW anreOphl B 9KOHOMHKE: MOieb JIeOHTheBa
MHOT'00TPACIEBOI dKOHOMHUKH, MOJENIb MEXTYHAPOAHON TOPTOBJIH.

Pasznen 2. MaremaTtudecknil anaan3. OyHKUMU OTHOM MepeMeHHOI.

Tema 2.1. @yHKIIUM 01HOI IEpeMEHHOM, 0CHOBBI TEOPUM NpPe/iesI0B, HeNPePbIBHOCTb.
[Tpenen nocnenoBarensHOCTU U Nipeaen GyHKIUU. OCHOBHBIE TEOPEMBI O Tpe/eiax.
[Mopsmok ManocTH. DKBUBaJICHTHbIE OECKOHEYHO MaJble (PYHKIIMH U UX UCIIOJIb30BAHUE TIPH
BBIUMCJIEHUH MIPENIETIOB.

HenpepsiBHOCTS QyHKIINHN B TOUKe. HempephIBHOCTE CYMMBI, IPOU3BEACHUS H YACTHOTO
HENPEPBIBHBIX (PYHKINN, HEMPEPBHIBHOCTH CIOKHOM PpyHKIMU. Touku pa3pbiBa GQyHKIIUN U UX
knaccudukanus. Teopembl 0 GyHKIUAX, HEMPEPHIBHBIX HA OTPE3KE.

Tema 2.2. InpdepeHnuanbHoe HCUHCTCHUE.

[IpousBoHas GyHKIIUU B TOUKE, €€ TCOMETPHUSCKHUN, PU3HMUECKUN U SIKOHOMUYCCKHMA
cmbici. Quddepennman pynkauu. [IpaBuna qudepeHnnpoBanus CyMMBI, IPOU3BEACHUS U
YaCTHOTO JABYX (DYHKIIHIA.

Jlorapudmmueckoe nuddepenuporanue. [IponsBoanas odpatHoi ¢pyHkiuu. Tabnuia



IPOM3BOJIHBIX OCHOBHBIX 37eMeHTapHbIX PpyHKIuMi. [Ipon3BonHas cnoxHoi ¢pyHkunu. HesBHO
3ananHas QyHKIUS U ee quddepennupoanne. [IponsBoaHas GyHKITNM, 3a1aHHOM
napamerpuiecku. [loHsTHE 0 MPON3BOAHBIE BRICIINX MOPAAKOB. [IpuMenenue nuddepennuana
K IpUOJIMKEHHBIM BbIUUCIeHUSIM. [ToHATHE 31acTHYHOCTH (DYHKLIUU.

Teopemsl o tuddepenipyemsix pynkuusax (Oepma, Pomns, Jlarpamxka, Komm).

[IpaBuno Jlonurans packpeitust HeonpeaeneHHocten 0/0 u owo/co. @opmyna Teiinopa ¢
OCTaTOYHBIM 4ieHOM B ¢popMme [leano. YcnoBus MOHOTOHHOCTH (pyHKIMH. JIoKadbHBIE
9KCTPEeMYMbI (PyHKIMH, HEOOX0IMMOE M JOCTATOYHOE yCIIOBHE IKCTpeMyMa. OThICKaHNe
HanOOJIBIIEr0 M HAMMEHBIIIET0 3HaYeHUH (YyHKIMU Ha oTpe3ke. HampasieHue BBITyKIOCTH U
TOYKH Tepernda rpapuka GyHKunuu. Beimykibsie GyHKINN U TEOPEMBI 00 SKCTpEMyMax
BBIMYKJIBIX (yHKIUH. ACUMITOTH KpUBBIX. OO11as cxeMa uccieoBaHus pyHKIUN U
noctpoeHus ux rpadukos. [IpunoxeHus npou3BOIHBIX B SKOHOMUYECKOM TEOPHH.

Tema 2.3. UHTErpanbHoOe HCYHCICHHE.

[TepBooOpa3nas. HeompeaeneHHbIi HHTETPAI U €ro CBOMCTBA. TabmuIia OCHOBHBIX
HEOIpe/IeJICHHBIX UHTErPaJIoB. 3aMeHa IEPEMEHHON B HEOIIPEIEICHHOM HHTETpaJIe.
WuterpupoBanue 1o yactsaM. MHTErpupoBaHue NpocTeiInX palnoHaIbHbIX ApoOei.

3aa4ya 0 BIYMCIICHNN IUIOIIAIN KPUBOJMHENHON Tpaneunu. OnpeesIeHHbI HHTErpal U

ero cBorcTaa. Teopema 0 IPOU3BOAHOU OIIPEAEICHHOIO NHTErPajia M0 IEPEMEHHOMY BEpXHEMY
npeneny. ®opmyna Herotona-Jleltonuma. MuTerpupoBanue KycoO4YHO-HENPEPBIBHBIX (PYHKIINH.
Beruncienue onpeneacHHoro HHTerpala METoJ0M 3aMEHbI IIepeMeHHON. HTerpupoBanue 1mno
yacTsaM. HecoOcTBeHHBII nHTErpas.

Pa3nea 3. MaremaTnueckuii aHaian3. @yHKIMH HECKOJIBKHUX IlepeMEHHbIX.

Tema 3.1. ®yHKIMH HECKOJBKHUX NEePeMEHHBIX, 1 (depeHIHATbHOE HCUNCIEHUE.
Omnpenenenue GyHKIMU ABYX EpEeMEHHBIX. | eoMeTprudeckas nHTepnpeTanus QyHKIUN

JBYX nepeMeHHbIX. JInHuu ypoBHs. O6001eHre Ha (YyHKLIUHU IPOU3BOIBHOTO YUCa
IIEPEMEHHBIX.

YacTHble TpOU3BOIHBIE PYHKIIMA MHOTHX MEPEMEHHBIX U UX T€OMETPUUYECKHI CMBICII.
HudbdepennmpyemocTs GyHKIIUN MHOTHX ITepeMeHHbIX. [locTaTouHoe yciaoBue
muddepernmrpyemoctu. [lepsoiit uddepennman GyHKIUN HECKOIbKUX MEPEMEHHBIX U €T0
MPUMEHEHHE B IPUOIMKEHHBIX BHIYUCICHUAX. YaCTHBIE TPOU3BOIHBIE CIOKHON (DYHKIIHH.
[IpousBonHas no HampasiieHuto. ['paauent GyHKIMU U ero cBoicTBa. YacTHbIE

IIPOM3BOJHBIE BBICIINX MOPSAAKOB. POPMYIMPOBKA TEOPEMBI O IIEPECTAHOBKE MOPSAKA
muddepenumpoBanus. Juddepenunanst Boiciiero nopsaaka. @opmyna Teiinopa ans GyHKIUN
HECKOJIbKUX [1E€PEMEHHBIX.

Pasnen 4. dxcrpemymbl QyHKIMI HECKOJIBKUX NepeMEeHHbIX.



Heo6xoaumoe ycnoBue sxctpemyma. Kpagparuunas ¢popma u ee MaTpuna.
3HaKkoonpeieNeHHble KBagpaTuuHble popMbl. Kputepuii CunpBecTpa MOCTOSHCTBA 3HAKA
KBagpaTuaHOi (opmbl. JlocTaToOUHBIC YCIOBHUSI MAaKCUMyMa U MUHUMYyMa. BoITTyKkibie pyHKITUN
MHOTHUX MepEeMEHHBIX. TeopeMbl 00 FIKCTpeMyMax BBIMYKIbIX (PYHKIINH.

Y cnoBHBIM 9kcTpeMyM (PYHKIIMKM MHOTHX MepeMeHHbIX. MeToa MHOxkuTenei Jlarpanxa.
I'eomeTprueckast HHTEpIIPETAIUs HEOOXOJMMOTO YCIOBHS JIOKATBHOTO YCIOBHOTO SKCTPEMYMaA.
JloctaTouHOE yCIIOBHE JIOKAJIBHOTO YCIOBHOTO SKcTpeMyMa. Haxoxienne HanOobux u
HAaUMEHbBIINX 3HAYeHUN (QYHKIUN HECKOIBKUX MEPEMEHHBIX B 3aMKHYTOW OTpaHUYEHHOM
o0acTH.

@DYHKIMM HECKOJIBKUX IIEPEMEHHBIX B 3a/1a4aX SKOHOMUKH. ONTUMU3ALMOHHBIE 3aa4n

Ha OCHOBE MPOU3BOACTBEHHBIX (QyHKUUH. [loHATHE O METO/Ie HAMMEHBILINX KBAJAPATOB.

Tema 4.1. HeonpeieieHHbIH HHTETPaJl U ero cBoicTBa. Tadmia OCHOBHBIX
HEOIPEAEIECHHBIX UHTErPAJIOB. 3aMEHa IEPEMEHHOM B HEOIIPEAEIEHHOM UHTETpaJIE.
WHuTerpupoBanne 1o yactsm. 3ajaya O BBIUMCICHUH IUIOLIAIM KPUBOJIMHEHHON Tparneuuy.
OrnpeesieHHBI HHTETPAJl U €T0 CBOMCTBA. TeopeMa 0 MpOU3BOAHON OMPEICTICHHOTO HHTErpaja
0 IepeMEeHHOMY BepxHeMmy mnpeneny. @opmyna Hetorona-JIeiiOnuma. Berauciaenue
OIIPEAEIIEHHOr0 UHTErpajia METOI0OM 3aMEHBI IEPEMEHHON. MIHTerpupoBaHue 1o 4acTsM.
HecoOcTBeHHBII HHTETpAT.

Tema 4.2. /IBoliHbIe HHTETPAJBI.

Onpenenenre IBOMHOTO UHTETpaja. BelunciieHre ABOMHOTO UHTETpalia MyTeM

MOBTOPHOI'O UHTErpUpOBaHUs. MI3MeHeHHe Nopsiika MHTErPUPOBAHUS B IBOWHOM UHTErpae.
Paspnen S. Teopusi BeposiTHOCTEH

Tema 5.1. BeposiTHOCTH city4aiHBIX cOObITHII. OCHOBHBIE TEOPeMbl TEOPUH BEPOSITHOCTE.
UucnenHas Mmepa BO3MOKHOCTH HACTYIUICHHS CiydaitHOro coObiTus. Knaccuueckuit n
CTaTHUCTUYECKUH TOIXOIbI K OTPECIICHUIO BEPOITHOCTH cOObITHS. ['eoMeTprueckas
BEpOATHOCTb. PopMyJia AJIs BBIUNCIEHHSI TEOMETPUUECKON BEPOATHOCTH. OrpaHUYEHNS,
npucymue 3Toi popmyiie. dneMeHTsl KomOuHaTopuku. [lepecranoBku. Pazmenienus.
Coueranus. CoiicTBa OMHOMHUANILHBIX K03 duiineHToB. Vcronp30BaHne METOI0B
KOMOHMHATOPUKH JIJIsI BBIYUCIICHUSI BEPOSATHOCTEH COOBITHI Y pHOBast MOAEIb
(runepreomerpudeckoe pacmpeaenerue). O0o0eHne ypHoBoil Moienu. TeopeMa ClI0KEeHUS
BeposiTHOCTEH. Teopema yMHOKEHUSI BEPOSITHOCTEH. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS.
VYcnoBHas BEpOSATHOCTh. BrruncieHne BEposITHOCTEH CIIOKHBIX COOBITHI HA OCHOBE TEOPEM
CJI0’KEHHUS U YMHOXXEHHS BeposiTHOcTel. PopMyrna nojaHoi BeposaTHocTu. @opmyina baiieca

(Teopema rumnores).



Tema 5.2. UcnibiTanus bepuyiin. ®@opmysia bepuyuin IloBTopHbie He3aBUCHMBIE
ucnbiTanus (cxema bepuyaan). Ycenex u Heynaya. HUucso ycnexoB B UCHbITaHUsIX bepHysim.
®opmyJia BEIYUCIECHUS BEPOSITHOCTH BOSHUKHOBEHHSI KOHKPETHOTO YHCIIa YCIIEXOB B CEPUU
UCTIBITAaHUM 3aaHHON AnuHbI (hopmyna beprymm). YactHble ciydan GopMyibl.
HaueposiTHeliee 41CiIo yCIEXO0B.

Tema 5.3. CiryyaiiHble BeJIMUMHBI M MX YHCJI0BbIe XapaKTepucTUKH. [[pumenenue
YHCIIOBBIX XapaKTEPUCTHK B COL[MAIbHO-3KOHOMHUYECKHUX UCCIIeIOBaHUX. JleTanu3arus
MaTE€MaTUYECKOW MOJEIH CIy4YalHOIO SIBJICHHS Y KOHIENIUS CIy4alHON BeanuuHbl. CirydaiitHas
BEJIMYMHA KaK (QYHKIMS OT 2JIEMEHTAPHBIX UCXO/I0B SKCIIEPUMEHTA, OTIpeieIeHHas Ha
BEPOATHOCTHOM IPOCTpaHCTBE. 9 JIUCKpeTHas U HEMPEPBIBHAS CIIy4YaiiHbIE BEJIMYUHBL. Py
pactipenenenust 1 PyHKIUS pacupeneneHus ciaydaiHoi Benanabl. CBoicTBa GyHKIIUN
pacnpeneneHus ciiy4aitHoi BeuuuHbl. [[10THOCTD BEpOSITHOCTH (IJIOTHOCTD pacripeesieHus).
CBolicTBa INIOTHOCTH BEPOATHOCTU. UNCIIOBBIE XapaKTEPUCTUKHU CIIy4alHbIX BETUYHH —
MaTEMaTHYECKOE OXKHUAAHNE, TUCIIEPCHs], CTAHAAPTHOE OTKJIOHEHHUE; UX CMBICIOBAsI HArpy3Ka,
CBOICTBa, BHIYMCIICHUE 3TUX BEJIMYMH Ha OCHOBE CTATUCTUYECKUX JaHHBIX. DKOHOMUYECKUI
CMBICJI MATEMATHYECKOT0 OKUJAHUS U CTAHAAPTHOIO OTKJIOHEHUS. J[pyrue ynucioBbie
XapaKTePUCTUKU CIIy4alHbIX BEJIMYMH (KBaHTWIIH, MOJIa, ME/IMaHa).

Pa3nen 6. DiieMeHTBHI MaTeMaTH4YeCKOH CTATUCTUKH

Tema 6.1. OcHOBBI BEIOOPOYHOT0 MeTO/AA. 3224l MATEeMAaTHYeCKOi 1 NPHUKJIATHOMI
cTaTUCTUKHU. ['eHepanbHas coBOKYMHOCTh. CiydaiiHasi BBIOOpKa. [loBTOpHBIE M O€CTIOBTOPHBIC
BbIOOpKH. Penpe3eHTaTHBHOCTH BEIOOPKHU. BapuaninoHHbii psit. OMnupuueckas QyHKIUs
pacnpenenenus. ['padpudeckoe n300pakeHne BapuallMOHHOTO psijia: MOJUTOH, THCTOTpaMMa,
KyMyJisiTa. XapaKTepUCTUKH LIEHTPAJIbHOM TeHEHINH (CcpeHee apudmMeTnyeckoe, Moa,
MeauaHa, cpeiHee reomerpuueckoe). [lokazarenu Bapuanuu psaa (pasmax, BEIOOpOYHAs
JUcTepcusi, BBIOOPOUYHOE CTaHIApTHOE OTKIOHEHUE, K03 PHIMeHT Bapramuu). 3aKoH KOpHS
KBaJJPaTHOTO JJIsl CTAaHAAPTHOM OIIMOKH CPEeTHETO.

Tema 6.2. ToueuHble 1 HHTEPBAJIbHbIE OLIEHKH IAPaMeTPOB reHepalibHON COBOKYIHOCTH.
ToueuHble OLIEHKH TapaMETPOB reHepaIbHONU COBOKYIHOCTU. TpeboBanusl, MpeabsBiIsieMbIe K
TOYEYHBIM OILIEHKaM (HECMEIIEHHOCTb, 3()(HEKTUBHOCTh, COCTOSITETLHOCTD, YCTOMUYHUBOCTH).
Metoa HanboJbIIero MPaBaONo100us, METO/I HAUMEHBIIINX KBaJIPATOB U METOJ MOMEHTOB KaK
METO/IbI [TOJIy4E€HHS TOUEUHBIX OLIEHOK ITapaMeTPOB I'eHepalIbHON cOBOKynHOCTU. Haumyuniue
OLICHKA MaT€MaTHYECKOr0 OXKUIAHUs, JUCIIEPCUH, TeHEPAIBHON 0. [loHsATHE MHTEpBANIBHOTO
OLICHUBAHUS [1ApaMETPOB T'€HEPATIbHON COBOKYNHOCTH. JloBepUTEIbHAs BEPOSATHOCTh U
npeaesibHas OMKOKa BHIOOPKH (TOYHOCTH OLICHKH). Miest MoCTpOeHus 1I0BEpUTEIHLHOTO

HHTCPpBAJIA. HOCTpOGHI/Ie AOBCPUTCIIbHBIX HHTCPBAJIOB JJId I'CHEPAJIbHOI'O CPCAHCTO UIIN



MaTeMaTHYECKOro OKUAAHUs (TIPH U3BECTHOW M HEM3BECTHOM JMCIIEPCUH) U BEPOITHOCTH
OMHOMUAJIBHOT'O 3aKOHA PACIIPEIEICHUS UM TeHEPaIbHOM J10JIM N3ydyaeMoro npusHaka. Oobem
BBIOOPKH, 00ECTICUHBAIONININ 3aIaHHYIO MPECITHHYIO OIMUOKY BEIOOPKH.

Tema 6.3. [IpoBepka HEKOTOPBHIX CTATUCTHYECKHUX IUNOTe3. [[OHATHE CTATUCTUYECKON
runote3sl. OCHOBHAA (HyJeBasi) M albTepHATUBHAs (KOHKYPHPYIOIAsi) THIIOTE3HI,
napaMeTpuuecKie U HemapaMeTpUUeCcKHUe TMIIOTE3bl, IPOCThIE U CI0XKHbIE TUIIOTE3bl. KpuTtepuid.
OOk epBOTo U BTOpOro ponaa. Kpurnueckast 06;1acth 1 00,1aCTh MPUHATHSI TUTIOTE3HI.
VYpoBeHb J0BEPUS U YPOBEHb 3HAUMMOCTH. J[ByCTOPOHHHME, TPAaBOCTOPOHHUE, JIEBOCTOPOHHHE
kputndeckue obnactu. [Iporenypa nposepku napamerpuueckoit runoressl. [IpoBepka
HEKOTOPBIX TUIIOTE3 JIJIs1 HOPMAJIBHO PacIpeIeIeHHBIX F€HEPAIbHBIX COBOKYITHOCTEH: O
YHCJIOBOM 3HAUYE€HUU T€HEPAIbHOTO CPEAHETO0; O YUCIOBOM 3HAaYEHUH FeHepaIbHOU JOIH (WU O
BEPOATHOCTH OMHOMHUAJIBLHOTO 3aKOHA paclpeiesieHus ), 0 paBEeHCTBE T'€HEPAIbHBIX CPEIHUX, O
paBeHCTBe reHepanbHbIX aosed. Koapduuuent xkoppemnsunu [upcona. [IpoBepka runoresst o
3HaYnMocTH Ko duuuenta koppemsun [lupcona. Koadduuument panrosoii koppensunu
Cnupwmena. [IpoBepka runores3sl 0 3HaUNMOCTH KodddunrerTa koppensaiuu CrimpMeHa.
Kputepuii 3HaKoB.

Pazgea 7. Teopus psiios.

Tema 7.1. UncoBble psigbl. OnpeaesieHne 4ucji0oBoro psiaa. CBoiicTBa psJioB.

CxonuMocTh YUCIOBBIX psiioB. [Ipu3Haku cxonumoctu. [Ipu3Hak cpaBHEHMSI, UHTETpaIbHbIN
IPU3HAKU CXOAMMOCTH YMCIIOBBIX psiioB. [Ipusnaku Komu u Jlanambepa npu uccieqoBaHuu
CXOAMMOCTH YHCJIOBBIX PSIOB.

Tema 7.2. @yHkuuoHAIbHBIE PAAbl. DyHKIMOHANBHBIN psan. CTeneHHol pan. Paanyc u
00JacTh CXOJUMOCTH.

Paznen 8. Iuddepennuanbubie ypaBHeHHS.

Tema 8.1. IndepennuanbHbie ypaBHEHUs IEPBOro NOpsiAKa. 3a1a4l, IPUBOIAIINE K
muddepeHMaIbHbBIM ypaBHeHUSAM. 3agada Ko, YpaBHeHUs ¢ pa3/ieleHHBIMU TIepEMEHHBIMU.
VYpaBHEHUS ¢ pa3IeSIOMUMICS TTepeMeHHbIMU. JInHelHbIe nuddepeHnanbHbIe YpaBHEHUS
nepBoro nopsaka. OnHOpoaHbIe OOBIKHOBEHHbIE NU(ypaBHEHUSI IEPBOTO MOPsIIKa. Y paBHEHHE
bepuymnu. Pemenne nuHeiHbIx quddepeHranbHbIX YpaBHEHUH METOA0OM BapHaliu
IIOCTOSIHHOM.

Meton bepHymmu uist petieHust THHEHHBIX TU(GEepeHINaTbHBIX YPAaBHEHHI IEPBOTO MOPSIKA.
Tema 8.2. JIuHeiinble ypaBHEHHSI BTOPOI0 MOPSAKA ¢ MOCTOSIHHBIMHU KO3 (PUIIHEHTAMM.

Jluneitnas HezaBucHUMOCTh GyHKIMI. Onpenenurens BpoHckoro.



Pemenne nuHeiHBIX HEOAHOPOAHBIX YPABHEHUI BTOPOIO NOPAAKA C IOCTOSHHBIMU

ko2 punmenramu. Haxoxnenue yactHoro pemeHus. Pemenme TMHEHHBIX 0THOPOIHBIX
ypaBHEHUI BTOPOTO MOPsiIKA C MOCTOSHHBIMU KO3 hUlleHTaMu.

Pa3znen 9. BekTopbl M UX CBOiCTBA.

Tema 9.1 HesqinHeiinble onepannu ¢ Bekropamu. OnpeneneHue Bekropa. Onepanuu Haj
BEKTOpPAaMH, UX CBOMCTBA. JIMHEWHBbIE onepanyu Ha BekTopaMmu. HenmHelHble onepanuy Ha
BEKTOpaMHU

Tema 9.2. MeToa KOOPpAMHAT HA MJIOCKOCTH. BHIbl KOOpAMHAT HA IIOCKOCTH. MeTox
KOOpAMHAT Ha TUIOCKOCTH. Y paBHEHHE NPSIMON. YTOJI MEXy AByMs NpsiMbIMU. B3aumHoe

PACIIOJIOKCHUC ITPAMBIX.

5. O0pa3oBaTebHbIE TEXHOJIOTHH
AKTHBHBIC U UHTEPAKTHUBHBIC (DOPMBI: JEKIIUHU, TPAKTUUECKUE 3aHITHS, KOHTPOJIbHBIE PabOTHI,
KOJUIOKBUYMBI, 3a4e€Thl M HSK3aMeHbl. B TeueHue ceMecTpoB CTYACHTHI pelIaloT 3ajayH,
yKa3aHHBIC MPETogaBaTeIeM.
6. YueOHO-MeTOAUYeCKOEe o0ecneyeHrne CaMOCTOATEJbHON PadoOTbl  CTYHAEHTOB.
OuneHovHble cpeAcTBAa IS TeKYLIEr0o KOHTPOJISI YCIEBAEMOCTH, IPOMEKYTOYHOM

aTTECTAllMM 110 HTOIraM OCBOCHHUSA JUCHUIIJIMHBI.

6.1. [Li1an camocTOSAATE/ILHOM PA0OTHI CTYJ1CEHTOB

Henen |Ne reMbl

i Bun camocTosaTenbHOI paboThI
1 2 3

Cemectp 1.

Pazaen 1. DjieMeHTBI JIMHEHHOH aaredpbl M aHAJIMTHYECKON reoMeTpHu
1 1.1. IToaroroBka K ayIUTOPHOMY 3aHATHIO:

. paboTa ¢ TEOpeTUIECKIM MaTepUaioM; N3ydeHHe OCHOBHBIX TOHSATHI U
OTPEICIICHUIN TEMBI:

IIOHATHE PaBHOCHUJIBHOCTHU CUCTEMBI, IIOHATHUE PEUICHUA CUCTEMBEIL, MIOHATHM OCHOBHAS
Marpuna u OCHOBHO# OIIPEACIUTCIIb CUCTEMBI.

. pelIeHue 3a/1a4 U ypaXHeHUH;
CTaHIAPT: PEIICHUE CUCTEM JTJMHEWHBIX YPaBHEHHUN C IBYMS M TPEMsI HEN3BECTHBIMU;

BAapHUATHUBHBIC. PCIICHUC CUCTEM C IMMapaMETpaMu, ONIPEACIICHUC yCJ'IOBI/II‘/'I COBMCCTHOCTH




CUCTEMBI U KOJIMYECCTBA €€ pemeHI/Iﬁ;

1.2. IToaroroBka K ayIUTOPHOMY 3aHATHIO:
. paboTa ¢ TEOpeTUIECKUM MaTeprUaioM; U3yuYeHHEe OCHOBHBIX TIOHSATHH H
OTIPE/ICIICHUIN TEMBI:
MTOHSITHE PABHOCHIILHOCTH CHCTEMBI, IOHATUE PEIICHUS CUCTEMBI, TIOHATHH OCHOBHAS
MaTpuLia 1 OCHOBHOI ONPEJEeUTENb CUCTEMBI.
. pelIeHue 3a/1a4 U yIpaKHeHUH;
CTaHIIAPT: PEUICHUE CUCTEM JJMHEWHBIX YPAaBHEHH C IBYMS M TPEMsI HEN3BECTHBIMU;
BapHaTHBHBIE: PEIIEHUE CUCTEM C MTapaMeTPaMH, OIpeJieIeHNe YCIOBUH COBMECTHOCTH
CUCTEMBI U KOJIMYECTBA €€ PeIICHUN;

1.3. [ToaroToBka kK ayAMTOPHOMY 3aHSATHUIO:
. paboTa ¢ TEOpEeTUIECKIM MaTepHaIoM; N3ydeHHe OCHOBHBIX TOHATHI 1
ONPENCIICHUIN TEMBI:
TIOHSTUE PABHOCUILHOCTH CHCTEMBI, IIOHSATUE PEIICHUS CUCTEMBI, TTIOHITHI OCHOBHAS
MaTpHIla ¥ OCHOBHOM ONPEICTUTENb CUCTEMBI.
. pelIeHre 3a/1a4 U YIIPaKHEHU;
CTaHIAPT: PEUICHUE CUCTEM JJMHEWHBIX YPaBHEHHUN C IBYMS M TPEMsI HEN3BECTHBIMU;
BapHaTHBHEIE: PEIICHUE CUCTEM C MTapaMeTPaMH, OIpeIeIeHNe YCIOBUH COBMECTHOCTH
CHCTEMBI U KOJINYECTBA €€ PEIICHNN;
Pa3znen 2. MaTtemaTudeckuii anaau3. ®yHKUNH OHOM MepeMeHHOi.

2.1. [ToaroToBka K ayAUTOPHOMY 3aHATHUIO:
. paboTa ¢ TEOPETUYECKUM MaTEPUaIOM; OIPEICIICHUs] OCHOBHBIX OIepaIuii Haj
MHO’KECTBaMH, U3y4YE€HHE MX CBOWCTB, I0KA3aTEIbCTBA PABEHCTB MHOXKECTB.
. pelleHue 3a/1a4 U yIpakKHeHUH;
JIOKa3aTeIbCTBO  OCHOBHBIX CBOMCTB OIEpaliii HaJl MHOXKECTBAMH, CTI0JIb30BaHUE
YHHBEPCAITBHOTO MHOYKECTBA, CHMMETPUYECKON Pa3HOCTH MHOXKECTB.
. MOJTrOTOBKA K KOHTPOJIBHOM padoTe.

2.2. IToaroroBka K ayIUTOPHOMY 3aHATHIO:

° pa60Ta C TCOPETUUCCKUM MATCPUATIOM; U3YyYCHUC OCHOBHBIX OHpeﬂeHeHHﬁ:
OIpeaCICHNUE 6I/IHapHOFO OTHOLICHUS, €TO0 CBOI7[CTB, OIpPEACICHNE OTHOILICHUSA
OKBHBAJICHTHOCTH. I/I3y‘l€HI/IC (byHKLII/IOHaHLHBIX OTHO].HCHI/Iﬁ, 0TO6pa)KeHPIﬁ.

. peuieHue 3a1a4 U yIpaxxHEHU;

CTaHJAPT.: OIIpeIeIeHne CBOWCTB OMHAPHOTO OTHOIIEHHS.




BapHaTHBHEIC: TOCTPOCHUE OMHAPHBIX OTHOIICHHI C 3a/JaHHBIMUA CBOHCTBaMHU.
OmnpeneneHue CBOWCTB OTOOPasKEHUH, SIBISIOIINXCS KOMITO3ULIUEH OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIINH.

° IOAroTOBKaA K KOHTpOJ'ILHOﬁ pa60Te.

Cemectp 2. Paznen 3. MaremaTnuecknii aHau3. @yHKINH HECKOJIBKHX

NEePEMECHHDBIX.

3.1.

HOI{FOTOBKa K ayJUTOPHOMY 3aHATUIO:

. paboTa ¢ TEOPETUYSCKUM MaTepHUaIoM: U3yUYCHUE OCHOBHBIX OINPEACICHUN TEMBI.
Pa36op mokazaTenbcTBa MPOCTEHITUX CBOWCTB BEKTOPHBIX MTPOCTPAHCTB.

. peLIeH e 3a/1a4 U YIPaKHEHHIH:

pelIeHue 3a/1a4 Ha y3HaBaHUe CTPYKTYPhl BEKTOPHOT'O MPOCTPAHCTBA.

3.2.

[ToaroroBka x ayJUTOPHOMY 3aHATHIO:
. paboTa ¢ TEOPEeTUIECKIM MaTepUaIoM:

paboTa 1Mo YCBOCHHIO OCHOBHBIX OIPEJICIICHNH JINHEHHOW 3aBUCUMOCTH U
HE3aBUCUMOCTH CHUCTEMBI BEKTOPOB.

. peleHue 3a1a4 U ynpakKHEHU:

PEeHICHUEC 3a/1a4 Ha OIIPEACIICHUC JIMHEMHOM 3aBUCHUMOCTH 1 HE3aBUCHUMOCTH CHCTEMBI
BCKTOPOB.

. MOJITOTOBKA K KOJUIOKBUYMY

3.3.

[ToaroroBka K ayJUTOPHOMY 3aHATHIO:
. paboTa ¢ TEOPEeTUIECKIM MaTepUaIOM:

paboTa c OCHOBHBIMHU OIIPEENICHUSMH TEMbI, TOKa3aTeIbCTBO PaBEHCTBA CTPOUYCYHOTO U
CTOJIOLIOBOTO PAHTOB MaTPHIIBI, padoTa ¢ JOKA3aTEIBCTBOM KPUTEPHS COBMECTHOCTH
CUCTEMBI JIMHEHHBIX YPABHEHHM.

. pelreHue 3a/1a4 U ynpakHeHUH:

pelIeHue 3a/1a4 Ha ONpeie]ieHne paHra MaTpuilbl. Perienne 3a1ad Ha MpUMEHEHNE
KpUTEPHUsi COBMECTHOCTH CHCTEMBI JTMHEHHBIX YPaBHEHUH.

° MOArOoTOBKA K KOJUIOKBUYMY

6.2. MeTonnueckne yKa3aHHus 110 OPraHU3alMH CAMOCTOSATeJIbHOM PadOThI CTY1eHTOB




VYcnenrHoe u3ydeHne Kypca TpeOyeT OT 00yJaroIuXxcs MOCEIICHUS JICKITUH, aKTUBHON paOOTHI Ha
NPAKTUYECKUX 3aHITHUSX, BHITOJHEHUS BCeX YUEOHBIX 3a/JaHUI MpernojaBaTesis, O3HAKOMIICHHS C
OCHOBHOM U JIOTIOJHUTEIBHON JTUTEPATypOH.

3anuck JeKIUM — 0Ha U3 POpPM aKTHBHON CAMOCTOSTEIHHON pabOThl 00yJaromuxcs, TpeOyromnas
HaBBIKOB M YMEHUS KPATKO, CXEMaTUYHO, [TOCIIEIOBATENIBHO U JIOTHYHO (DUKCHPOBATH OCHOBHEIE
MIOJIOKEHHUS, BBIBOJIBI, 0000IICHHS, (OPMYIHPOBKU. B KOHIIE eKIMK penojaBaTenb OCTaBIIET
BpeMs (5 MUHYT) JUIs TOTO, 4TOOBI 00yYaronrecs UMeIN BO3MOKHOCTh 3a/1aTh YTOUHSIOIIHNE
BOIIPOCHI IO U3yyaeMoMy Martepuaiy. M3-3a HeloCTaTOYHOTO KOJIMYECTBA Ay AUTOPHBIX YaCOB
HEKOTOPBIC TEMbI HE YAAeTCsl OCBETUTH B ITOJHOM 00bEME, MOITOMY IPEIoIaBaTelb, IO CBOEMY
YCMOTPEHHIO, HEKOTOPBIE BOMPOCHI BHIHOCUT HA CAMOCTOSATENBbHYIO paboTy CTYJICHTOB, PEKOMEHTY ST
Ty WIH UHYIO JuTepatypy. Kpome 3Toro, A ayduiero ocCBOEHUs MaTepualia U CUCTeMaTU3alun
3HAHUH 10 JUCITUTUIMHE, HEOOXOUMO ITOCTOSHHO pa30rpaTh MaTEpHUaIIbl JIEKIMH 110 KOHCIIEKTaM H
y4eOHBIM TTocoOusM. B cirydae HeoOX0quMocTH 00paniaThes K MPEnoaBaTelio 32 KOHCYIbTaIlHeH.
IMoaroToBKa K NPaKTHYECKUM 3aHITHSM.

[Ipu moAroTOBKE K MPaKTHYECKUM 3aHATHSIM CTYACHT IOJKEH U3yYUTh TEOPETHUECKUI MaTepHa o
TeMe 3aHATHs (MCII0JIb30BaTh KOHCIIEKT JIEKIIUI, N3yUYUTh OCHOBHYIO JINTEPATYPy, O3HAKOMUTHCS C
JOTIOJTHUTENBHOW JIUTEPATYPOH, TPH HEOOXOTUMOCTH JOMOTHUTH KOHCIIEKT, JeJasi B HeM
COOTBETCTBYIOIIHE 3aIIMCH U3 JINTEPATYPHBIX HCTOYHUKOB). B citydae 3aTpyJHeHNH, BO3ZHUKAIOIINX
MIPU OCBOCHUHU TEOPETHYECKOTO MaTepUaa, CTyICHTY CIelyeT 0OpaIiaThCs 3a KOHCYJIbTalluen K
npernoaBareio. Vst Ha KOHCYIbTAIUI0, HEOOX0AUMO XOPOIIO MPOAYMATh BOIIPOCHI, KOTOPBIE
TpeOyIOT pa3bsCHEHHUS.

B Hauaie npakTH4ecKoro 3aHsATHsI PEoIaBaTeb 3HAKOMHUT CTYICHTOB C TEMOM, OTJIAIIAET IUIaH
IMPOBCACHNA 3aHATHUSA, BBIIACT 3a/IaHUA. B teuenune OTBCACHHOTO BpEMCHU Ha BBIIIOJIHCHUC pa6OTI>I
CTYACHT MOXCT 06paTI/ITI)C$I K IperogaBaTeiIro 3a KOHCYJ'IBTaIIPICﬁ WK Pa3bACHCHUSAMMU. B KOHIIC
3aHATHS IPOBOIUTCS MIPUEM BBITIOTHEHHBIX 33JJaHUH, COOECeI0BaHNE CO CTYICHTOM.

Bujg pa6ot MeToauuecKkue peKoMeHIalnn

Jlexknnu Bectu xoHcmekT neknwmii. JIEKIMM BemyTcs B OTACIBHOW 0OImIed TeTpaiw,
PEKOMEHIyeTCA OCTaBIATh MECTO JJISI 3aMETOK, HalmpuMep B BHUJE MOJEH.
3HaHWE OCHOBHOI'O Marepuaja MNpPeAbIAYIINX JEKIWi, BKJIOYas 3HAHUE
OCHOBHBIX OINPEACIICHUN U KIKOYEBBIX TEOpPEM. PeKOMeHyeTcsl BBIACIATH B
TEKCTE KJIIOUEBBIE CJIOBA, ONPEIEICHUS, JIEMMbI U TEOPEMBI.

B X0l MOArOoTOBKY K NPAKTUYECKUM 3aHATHAM U3YYUTh OCHOBHYIO
JTUTEpaTypy, JeKIuU. BHUMaTenpHO caymaTh U KOHCIIEKTUPOBATh 0a30BbIe
IIpaKT. 3aHATHS | mpumMepsl, pa3oupaeMble IpenoaaBaTeneM. 3a1aBaTh yTOYHAIONIUE BOIPOCHI B
XO07ie pelieHus 6a30BbIX 3aa4 npenoaasareneM. [lpu pemennygoManHux
3aJJaHUN TIEPUOMYECKU BO3BPAIIATHCS K pa300paHHBIM Ha MPAKTHUECKUX
3aHATHAX 3a7a4ax. CBOEBPEMEHHO U MOJIHOCTBIO PEIIATh 3a4a4u Ha
CaMOCTOSITENIbHYIO paboTy.

CBoeBpeMEHHOE U Ka4YeCTBEHHOE BBIITOJIHEHHE CAaMOCTOSATEILHOW PabOTHI
0a3upyercst Ha COOJIIOICHUH HACTOSIIUX PEKOMEHAALUI U N3y4eHUH
PEKOMEHI0BaHHOM JTUTEpaTyphl. 3a/1aBaTh BOIPOCH B TEX MECTaX PEIICHUs
3aj1ay, BBI3BABIINX 3aTPyJAHEHHE IIPU CaMOCTOATENbHON pabore. CTyAeHT
MOJKET IOINOJHUTH CIUCOK HCIIOJNB30BAHHOM JINTEPATYPHI
COBPEMEHHBIMU UCTOYHUKAMU, HEIPEACTABICHHBIMU B CIIUCKE
PEKOMEHIOBAHHOU JIMTEPATYPBL.




Camocr. pabota

CamocTosiTenbHast paboTa BEACTCS B TOU K€ TETPAAH, YTO U MPAKTUIECKUE
3ansaTus. CamocrosiTenbHas paboTa - 3TO OTJAEIBHBIN OJI0K, KOTOPBII
BBIJIEJISIETCS 3ar0JI0BKOM, Hanpumep, "Jlomaminue 3ananue”. Pekomenayercs
npopabaTeiBaTh MaTepHall HEMOCPEACTBEHHO MOCIE MPAKTUYECKHUI 3aHATHIA.
[Tpu pemenny 3a1a4 1 TPUMEPOB PEKOMEHTyETCSl HX BBITIOJHEHHE TI0 00pasiry
U3 MPAKTUIECKOro 3auaTus. CBOEBPEMEHHO U MOJTHOCTHIO PEIlaTh 3a7a4u Ha
CaMoCTOSITEeNbHYI0 paboTy. CBOEBpEMEHHOE M KaueCTBEHHOE BBIMIOJIHEHHE
CaMOCTOSITEIILHOW PaboThl Oa3upyeTCs Ha COOTIOICHIH HACTOS X
pEKOMEHIalnii ¥ U3YYEeHUH PeKOMEHJOBAaHHOM JIUTEepaTyphl. 3aaBaTh BOIIPOCHI
B TEX MECTaX PEIICHHs 3aj1a4, BHI3BABIINX 3aTPyIHEHHUE IIPU CAMOCTOSATEIILHON
pabote. CTyJeHT MOXET JOMOIHUTH CIIMCOK MCIIOJIb30BaHHOM JINTEpaTyphl
COBPEMEHHBIMU MUCTOYHUKAMU, HE MPEICTABICHHBIMU B CIICKE
PEKOMEHJIOBAHHOW JINTEPATYPhI

IloaroroBka k
dK3aMEHYy

ITonroroBka K 5K3aMEHY WM 3a4€Ty BEJIETCS HA OCHOBE Kypca JIEKIIUN WIH
peKOMeH1I0BaHHOM JuTepaTypbl. Heo6xo11Mo 3HaHKE U TOHUMaHKUE BCeX
MIOHATHH, ONIpeeNICHH, yTBepKIeHHH, IeMM 1 TeopeM. HeoOxoaumo ymenue
(bopMyaMpoBaTh TEOPEMBI B (hOpME HETPOTUBOPEUNBBIX JIOTHYECKUX
KOHCTpYKUHUH. JKenaTesbHO yMeTh CTPOUTD U IPUBOAUTH IIPUMEPHI K
COOTBETCTBYIOLUM ONpEACICHUSIM U yTBepxkaeHussM. Heobxonumo 3HaHue
JIOKa3aTeNIbCTBA TEOPEM U OCTAIBHBIX YTBEPKICHUM.

6.3. MaTtepuaiabl 1Js NPOBeAeHUS] TEKYLIEro U NMPOMEKYTOYHOI0 KOHTPOJIA 3HAHUI

CTYJ€HTOB

®I'OC BO B cooTBeTCTBUHU € IPUHIMIAMHU boJIOHCKOIO Mpolecca OpUeHTUPOBAHbI
NPEUMYIIECTBEHHO HE Ha COOOIIeHNEe 00yYaroieMycsi KOMIUIEKCa TeOPETUIECKUX 3HAHUH, HO Ha
BBIPA0OTKY y OakaiiaBpa KOMIIETEHIIUH — JMHAMUYECKOTo Habopa 3HaHMI, YMEHUH, HABHIKOB U
JMYHOCTHBIX Ka4eCTB, KOTOPBIC TTO3BOJISAT BRITYCKHUKY CTaTh KOHKYPEHTOCITOCOOHBIM Ha PHIHKE
TPy/a ¥ YCIEeUIHO NMPO(HEeCCHOHATBFHO PEaln30BbIBATHCS.
B nporecce onenku 6akanaBpoB HEOOXOAMMO UCHOIB3YIOTCS KaK TPaJAUIIMOHHBIE, TaK U
WHHOBAIIMOHHBIE TUIIBI, BUIBI H (POPMBI KOHTPOJIA. [Ipy 5TOM MOCTETIEHHO TPaAUIIMOHHBIE CPEICTBA
COBEPILEHCTBYIOTCS B pyClie KOMIIETEHTHOCTHOTO IOJIX0/1a, @ ”THHOBALIMOHHBIE CPEICTBA
aJanTUPOBAHBI JJI IOBCEMECTHOTO TPUMEHEHUS B POCCUCKON BY30BCKOM MPaKTHUKE.
Lenab npoBeaeHus aTTeCTAIMM — IIPOBEPKA OCBOCHUS 00pa30BaTeIbHOM MPOrPaMMBbl TUCITUILTAHBI-
paKTHKyMa yepe3 chOpMUPOBAHHOCTH 00pa30BaTENbHBIX PE3yIbTAaTOB.
IIpome:kyTouHAas aTTecTAlUA OCYIIECTBIISIETCS B KOHIIE CEMECTPa U 3aBepIIAcT U3yUeHHE
JUCIIMTUTAHBL; TOMOTAET OLIEHUTh KPYITHBIE COBOKYITHOCTH 3HAHUI M yMEeHHIA, HOPMUPOBAHUE
ONIPEAEICHHBIX KOMIETEHIIHH.

OneHOYHBIMU CPECTBAMH TEKYLIETO OLEHUBAHMS SIBJIIOTCS: TOKJIA/, TECTHI 10 TEOPETUYECKUM

BOMPOCAM JUCIMIUIMHBI, 3allUTa MPAKTUYeCKUX pador u T.m. KOHTpoiab ycCBOeHHs MaTepuaia

BE/IETCSl PETYJISIPHO B TEUEHUE BCErO CEMECTpa Ha MPAKTUYECKUX (CEMUHApPCKUX, JIaAOOPAaTOPHBIX)

3aHATHAX.

Kputepun ouneHKHU NPOMeKYTOUHOI aTTecTaluu B (popme 3ayeTa

OneHka

XapakTepucTuka TpeOOBaHUH K pe3yibTaTaM aTTecTauuu B opme 3auera




«3auTeHo»

TeopeTrnueckoe coep:kaHue Kypca OCBOCHO MOTHOCTBIO Oe3 MpoOeoB Hiu
B LI€JIOM, WJIM OOJNbLIEeH YacThi0, HEOOXOAUMBIE IPAKTHYECKHE HABBIKU PabOTHI C
OCBOCHHBIM MaTEpUaIOM CHOPMUPOBAHBI HIH B OCHOBHOM C(OPMUPOBAHEI, BCE
niy OOJIBIIMHCTBO MPELYCMOTPEHHBIX pabouell mporpaMMoil yueOHBIX 3alaHul
BBINOJIHEHBI, OTAEIbHbIC U3 BHIIIOIHEHHBIX 33aaHUI COlEpkKAT OLIMOKI

«He 3auTeHo»

Teopernueckoe cosiep:kaHle Kypca OCBOSHO YaCTHYHO, HEOOXOIUMBIC
HaBBIKH PabOTHI He C(hOPMHUPOBAHEI HIIA C(HOPMHUPOBAHEI OTACIIBHBIC U3 HUX,
OOJIBIIMHCTBO MPEYCMOTPEHHBIX paboueli yueOHOM mporpaMMon 3aJaHuii He
BBIMOJTHEHO JTHOO BBIMOIHEHO ¢ TPYOBIMU OITHOKAMH, KAYSCTBO UX BBIMOTHEHUS
OIICHEHO YHUCJIOM 0aJIJIOB, OJU3KHM K MUHUMYMY.

Kpurtepun oueHkrn npoMe;KyTOYHOM aTTecTauMu B popme Ik3aMeHa

Orenka

XapakTepucTHKa TpeOOBaHUH K pe3yIbTaTaM aTTecTaluH B (hopMe dK3aMeHa

«OTIHIHOY

Teopernueckoe cosepkaHie Kypca OCBOSHO ITOJIHOCThIO 0e3 mpo0esioB,
CUCTEMHO M INTyOO0KO, HEOOXOMMBIC MPAKTUUYECKUE HABBIKK PA0OTHI C OCBOCHHBIM
MaTepuaioM chOpMHPOBAHBI, BCE IPEAYCMOTPEHHBIC pabouel yaeOHOM
MpOrpaMMoii yueOHbIC 3a/IaHuUs BBITOJHEHBI 0€3YIIPEUHO, KAYECTBO MX
BBITIOJTHEHUS OIIEHEHO YKCIIOM 0alliIoB, OJTM3KUM K MAKCUMYMY.

«Xopomo»

Teopernueckoe cojiep:kaHue Kypca 0CBOCHO B 1IeJioM 0e3 po0eios,
HEOOXOMMBIE MPAKTUIECKUE HABBIKK PA0OTHI C OCBOCHHBIM MaTEPUAIOM B
OCHOBHOM C(hOPMHUPOBAHEI, MPEIYCMOTPEHHEIE paboueii yueOHOM IporpaMMoi
qu6HLIC 3aJaHus BBIIIOJIHEHBI C OTACJIbHBIMU HETOYHOCTAMU, KAUECTBO
BBIMOJTHEHHUS OOJBIINHCTBA 33IaHUI OICHEHO YHCIIOM OallIOB, OJIM3KUM K
MaKCUMYyMy.

«Y IOBIIETBOPUTE
JIBHOY

TeopeTHueckoe coiep:kaHue Kypca OCBOCHO OOJIbIIECH YaCThi0, HO IPOOEITHI
HE HOCSAT CYIIECTBEHHOIO XapakTepa, He0OX0IMMbIe TPAKTHUYCCKUE HABBIKU
paboThI C OCBOCHHBIM MaTEPUaIOM B OCHOBHOM C(POPMHUPOBAHBI, OOIBITHHCTBO
MIPETyCMOTPEHHBIX pabodeit yaeOHo#H mporpaMMoil yaeOHBIX 3aaHIi BRITOTHEHBI,
OTACJIBbHBIC U3 BBITTIOJIHCHHBIX 3aI[aHI/II>'I coacpixar OIHI/I6KI/I.

«HeynosnerBopu
TETIHHOY

Teopernueckoe cojepkaHne Kypca OCBOSHO YaCTHYHO, HEOOXOIUMBIC
HaBBIKU pabOTHI He cPOPMUPOBAHBI WM CHOPMUPOBAHBI OTJEIBHBIC U3 HUX,
OOJBITMHCTBO MPEYCMOTPEHHBIX paboueil yueOHOH mporpaMMoil yaeOHbBIX
3aJ]aHWi He BBITIOJIHEHO JIN0O BBHITIOIHEHO C TPpyObIMU OMIMOKAMH, KA4eCTBO UX
BBINOJTHEHHUS OLICHEHO YHCIIOM OallIoB, OJIM3KUM K MUHUMYMY.

Koumpom; 0C60€HUA Komnemenum?

m\rx

Ne Bun xonTpons KonTponupyembie pazneinsl KomrniereHmum, KOMIOHEHTH]

KOTOPBIX KOHTPOJIUPYIOTCS




1 AynuTopHas Pa3nen 1-Pazzen 2 VYK-1,VK-2
KOHTp.paboTa(IpoBepKal

1 OLICHKA)

2 Tectuposarnue. Pasgen 3-Paszgen 4 VK-1,VK-2
I[Tonroroska K|
TeCTHPOBAHMIO(OICHKA|

[pE3yIBTaTOB)

3 CamocTosiTenbHOe Paznen 5-Paznen 6 YK-1,VK-2
peuieHue

MPaKTUUECKUX 3aJaHui

(ayuropHas)
4 | 3auer B 1 cemectpe Paznen 7 YK-1,YK-2
5 DK3aMeH BO BTOPOM Pa3nen 8-Pazmen 9 VK-1,YK-2
cemecTpe

Mamepuansl 0131 npoeedeHUs MEKYu €20 KOHMPOAA 3HAHUIL U NPOMENCYMOUYHOU

ammecmauuu.

BOHpOCLI U 3alaHus JJIA KOHTPOJIA paﬁOTLI CTYACHTOB 110 TMCHUIIJIMHE Boicmiasi MaTeMaTHKAa.

Bapmuanr -1.

1. Pemuth cucTEMY JUHEHHBIX YPABHEHMIA:
a) meronoMm Kpamepa;
0) metonom ["aycca;

B) METO/I0M OOpaTHON MaTPHUIIbl (MATPHYHBIM METOJIOM).

ix+y+2z=0
[2X-y =0
i-x+y+z =0

>5,



3. BeluncauTs onpenenTesib:
a) IO OTIPEIICIICHUIO;

0) pa3oKeHHEM IT0 CTPOKE.

3 -2
-2 1 3
2 0 -2

4. Haiitu f (A), eciu 3aganbif(x) u A.

& 1 20
sl)=20+3x+5 w A=d 3 1-
@1 g

5. OnpenesiuTh COOCTBEHHbIE 3HAYEHUS] M COOCTBEHHbIE BEKTOPbI MaTpHIl A:
=] 60

A= =
2g

6. OnpeneJiMTH paHTr MaTPUIBI, IPeo0pa3oBaB ee B CTyNeHYATYI0 MeToAoM ['aycca.

e3 3 -8 -13 -14 -39
81 0 3 4 2 1
A= .
2 6 10 8 12 K
§1 o 5 6 6 3

7. PeminTh MaTpU4YHOE YPABHEHHE:

) el 0 36 2146 . 2000
A1 -18 C - ¢ . - ®2 10 ¢ ~
A:gﬂ T B=c4 1 14 C=¢llsD= > E=¢0 1 0=
0 1o &1 2 25  §&225 5 30 S 0 15

- “<o 2 2

AXB+2>XCT =3 %

Bapmuanr -2.

1. Pemiuth cucTEMY JUHEHHBIX YPABHEHHIA:
a) meronoMm Kpamepa;

0) meronom ["aycca;

B) METO/I0M OOpaTHON MaTPHUIlBl (MATPHYHBIM METOJIOM).



12x- 4y+3z =1
:’x- 2y+4z =3
13x- y+5z =2

2. Pemiuth ypaBHeHUe (HepaBeHCTBA):

1 3 x
4 5 -1 |=0.
2 -1 5

3. BbIYHMCJIUTD ONpeieTuTeb:
a) 10 OTIPEIICIICHHUIO;

0) pa3IIoKEeHUEM TI0 CTPOKE.

2 3 4
5 -2 1
1 2 3

4. Haiitu f (A), eciu 3apanbif(x) u A.

f(x):3x2—4x+9 u Azg-; i%

5. OnpeneJuTs COOCTBEHHbIE 3HAYEHUSI H COOCTBEHHbIE BEKTOPHI MaTpHIl A:

2 1
i ST

6. OnpeneJMTH paHr MAaTPUIBI, IPeo0pa3oBaB ee B CTyNeHYATYI0 MeToAoM ["aycca.

@ 5 5 58
A:g3566_§

& 11 1y

7. PemunTh MATPUYHOE YPABHEHHE:

ol B0 36 mlds L s 2008
= SB=¢4 1 1:c=g11iD=g. $E=010-
0 1g . N -3 35 N

&1 2 -25 @ §225 & 0 1g

D?-3x4>C =2x".



Bapuanr -3.

1. Pemiuth cucTemMy JUHEHHBIX YPABHECHMIA:
a) metogoM Kpamepa;
0) meTogom ["aycca;

B) METO/IOM OOpaTHON MaTPHUIIH! (MATPHIHBIM METOIOM).

ix+2y+3z =5
:'2x- y-z=1
Lx+3y+4z =6

2. Peminth ypaBHeHHe (HepaBeHCTBA):

3 x -4
2 -1 3 (=0,
x+10 1 1

3. BbIYUCJIUTD ONpeieuTeNlb:
a) 10 OTIPEJIEIICHUIO;

0) pa3yioKEHUEM T10 CTPOKE.

1 17 -7
-1 13 1
1 7 1

4. Haiitu f (A), eciu 3apanbif(x) u A.
B 1 06
) _¢ N
flx)=7+9x-4 u 4= 4 6=

& 1 g

5. OnpenesnTh cOOCTBEHHBIE 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATpHIl A:

2 -1y
€3 3

6. OnpeneauTb paHr MATPUIIbI, MPeoOPa30BaB ee B cTyneH4YaTyio Metoaom I"aycca.

el 3 2 3%
2 8 2 8-
1 0 -4 -1
2 -4 -3 -6

A=

DO O OO



7. PelInTh MATPUYHOE YPABHEHHE:

@ 0 33 wl4s
16 _ ¢ > :

&1 2 25  §225

(B>EF +Cot =4
Bapuanr 4.

1. Pemiuth cucTeMy JUHEHHBIX YPABHEHMIA:
a) metomoM Kpamepa;
0) meTogom ["aycca;

B) METOZIOM OOpaTHOW MaTpHLbl (MATPUIHBIM METOIOM).

ix+2y-2z=1
:’- 3x+y2z =0
Yx+4y+3z =2

2. PelinTh ypaBHeHUe (HEPABEHCTBA):

3 -2 1
1 x -2/<l1.
-1 2 -1

3. BBIYHCJIUTD OnpeieTuTeb:
a) TI0 OTIPEIICIICHHUIO;

0) pa3IIoKEeHUEM T10 CTPOKE.

2 0 5
1 3 16
0 -1 10

4. Haiitu f (A), eciu 3ananbif(x) u A.
s 4 6
f(x)=3x +3x-7 m A= 3 1

I - : 2 2
Azg IB=¢4 1 I%C:g-ll_;D:%
0 1 i

16

-~
=

a2

g 0 08

g :
EZQO 1 0=

%0 0 15

5. Onpeneautb cOOCTBEHHbIE 3HAYEHHSI M COOCTBEHHbIE BEKTOPHI MATPHIL A:



@3 -1 28

A=¢1 4 -3
€2 2 -l

6. OnpeneIMTHL PAaHT MAaTPUIIbI, TPe0GpPa30BaB ee B cTyneH4aToM Metone Iaycca.

el 1 0 -16
8-1 0 2 1=
A= .
1 2 2 -1%
2 1 6 25

7. PemiuTh MATPUYHOE YPABHEHHE:

@ 0 305 ae14o
1 -1¢ c +

A:§3013 =4 1 13 C=¢l1s
&1 2 25 §2;

Cx4-2xB" :lXx.

W

Bapmuanr -5.
1. Pemiuth cucTemMy JUHEHHbIX YPABHECHMIA:
a) merosoMm Kpamepa;

6) metonoMm ["aycca;

B) METOJIOM 00OpaTHOM MAaTPHUITHI (MATPHIHBEIM METOIOM).

ix+y+z=a
|

x-y+z=b
{x+y- zZ =c

2. Pemiuth ypaBHeHHe (HepaBeHCTBA):

2 X+2 -1
1 1 -2(>0.
5 -3 X

3. BbIYHMCJIUTD ONpee/uTeb:

a) TI0 OIIPEEICHHUIO;

) 16 a2 0 00
&~ 3E 8010_
5332, =

00 1g



0) pa3IoKEeHHEM IO CTPOKE.

1 2 4
-2 1 -3
3 -4 2

4. Haiitu f (A), eciu 3apanbif(x) u A.

B 1 08
f(x):—x2—2x—1 u A:gz 4 -1
g0 0 -35

5. OnpeneJnTsb cOOCTBEHHBIE 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATpHIl A:

&2 -3 50
A:gs 7 -11z

£6 8 -3

6. OnpeneJinTh paHIr MATPHLBbL, IPeo0pa3oBaB ee B cTyneHYaTOoM MeToje ["aycca.

23 -1 1 2 -1
_g 0o 2 -1 0 1:

o -1 0 -1:
éz 1 -1 2 -lg

7. PemiuTh MATPUYHOE YPABHEHHE:

@l 0 30 ae14o a 0 08
a2l -1o ¢ T 22 10 ¢
A= T B=¢4 1 15C g-nf TE=0 102
0 1g
&1 2 -2 &225 % 0 1g

(B>C)T+2><A:%><x

Bapuanr -6.

1. Pemiuth cucTemMy JUHEHHbIX YPABHEHMIA:
a) metogoMm Kpamepa;
0) meromoMm ["aycca;

B) METOZOM OOPaTHOW MaTPHUIIEl (MATPUIHBIM METOJIOM).



i12x-y+z =2
:’3x+2y+2z =-2
Ix-2y+z =1

2. Pemiuth ypaBHeHUe (HepaBeHCTBA):

-X 1 X
0 -x -1 <1,
X 1 -X

3. BeruncauTs onpenesnTelib:
a) 1O OTPEJICIICHHUIO;
0) pasoKEHHUEM I10 CTPOKE.
ax a’ +x’ 1
ay a’+y* 1
az a’+z’ 1
4. Haiitu f (A), eciu 3aganbif(x) u A.

f(x)=—3x2—3x+7 u A:?’;

-16
lg

5. Onpeneautb cOOCTBEHHbIE 3HAYEHHSI M COOCTBEHHbIE BEKTOPbI MATPUIL A:

g 2 58
A:& 2 1

g 11

6. OnpeneMTHL paHT MAaTPHIIBI, TPe0GPa30BaB ee B CTyNeHYaTyI0 MeToaoM ["aycca.

&2 1 08
A:g1 0 1z
&2 1 25

7. PelInTh MATPUYHOE YPABHEHME:

& 1 0

1 -6
a=f ' Rpgs
015§

aDxA) +C =4

Bapmuanr -7

38 Q
1gc:§n;D:
_23

L s @008
& 3%E:&1(ﬁ
2 % 015



1. Pemiuth cucTeMY JUHEHHBIX YPABHEHMIA:
a) metomoM Kpamepa;
0) meronom ["aycca;

B) METO/I0M OOpaTHON MaTpHUIlbl (MATPUUHBIM METOJIOM).

i2x -4y +9z =28
:'7x+3y-6z =-1
17x +9y-9z =5

2. PelinTh ypaBHeHUe (HEPABEHCTBA):

x? X 1
1 1 >0.
0 x-1

3. BbIYHCIUTD ONpeieTuTeb:
a) IO OTIPEIICIICHHUIO;

0) pa3IIoKEeHUEM TI0 CTPOKE.

m+a m-a a
m+a 2n-a a
a -a a

4. Haiitu f (A), eciu 3aganbif(x) u A.
f(x):9x2+2x+10 u Azg

5. OnpenesiuTh COOCTBEHHBIE 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:

x5 20
458, 53

6. OnpeneMTHL PaHT MAaTPHIIBI, TPe0GPa30BaB ee B CTyNeHYAaTyI0 MeToaoM ["aycca.

el 2 3 48
A:gz 4 6 8-

€3 6 9 124

7. PelinTh MATPUYHOE YPABHEHME:



2XB*+ A" XCT = E x
Bapmuanr -8.

1. Pemiuth cucTeMy JUHEHHBIX YPABHEHMIA:
a) metogoM Kpamepa;
0) meTogom ["aycca;

B) METOZIOM OOpaTHOW MaTpHLbl (MATPUYHBIM METOIOM).

ix+2y-2z=2
1 2x-3y+22 =2
13xp+2z =8

2. PelinTh ypaBHeHUe (HEPABEHCTBA):

5 2x
8 10 -1 =0,
2 -6 3

3. BbIYHCIUTD OnpeieTuTeb:
a) TI0 OTIPEIICIICHHUIO;

0) pa3IIoKEeHUEM TI0 CTPOKE.

2 -3 1
6 -6 2
2 -1 2

4. Haiitu f (A), eciu 3ananbif(x) u A.

f(x) =-7x’-7x-1 u A zgl 22
-1 -35

5. OnpeneJnTh COOCTBEHHbIE 3HAYECHUS] M COOCTBEHHbIE BEKTOPbI MaTpuIl A:



&3 -1 16
A:g-l 50 -l
g1 -1 35

6. OnpeneIMTHL PAaHT MAaTPUIIbI, TPe0GpPa30BaB ee B cTyneH4aToM Metone Iaycca.

&l 0 0 0 58
A:gooooog

€2 0 0 0 114
7. PeminTh MaTpU4HOE ypABHEHHE:

el 0 30
@& 1l-1l6 _ ¢ -
A= T B=¢4 1
NE

&1 2

2146

25 8225

Bx4" - 3>XC =5%
Bapmuanr -9.
1. Pemiuth cucTEMY JUHEHHBIX YPABHEHHIA:

a) metonoM Kpamepa;

0) meronom ["aycca;

B) METO/I0M OOpaTHON MaTpHUIlbl (MATPHYHBIM METOJIOM).

ix-y+z=a
|

x+y-z=b
Lox+y+z=c

2. Pelinth ypaBHeHHUe (HEPABEHCTBA):

3-x 2 -8
6 -1 -x| =10.
5 1 X+2

3. BBIYHCJIUTD ONpeieTuTeb:
a) IO OTIPEICIICHHUIO;

0) pazioKeHUEM IO CTPOKE.

1+ c:g-n;D

L 1 @008
:?3 3%15:80 102
TP %015



12 6 -4

4. Haiitu f (A), eciu 3ananbif(x) u A.

el 2 16
fle)=-oxt+5x-1 w A=g3 T
g4 2 -1

5. OnpenesiuTh COOCTBEHHBIC 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:

el 1 306

A=¢1 5 1%
€3 1 15

6. OnpeneiMTHL paHT MAaTPHUIIbI, TPe0GpPa3oBaB ee B cTyneH4aToM metone ['aycca.

B8 5 78
A:gl 2 3

& 3 55

7. PelInTh MATPUYHOE YPABHEHHE:

) el 0 33  =l46 . @& 008
21-16 ¢ T S T @21 ¢ K
A = iB:Q4 1 1_;C=Q-11-;;D: iE:QOIO—Z
%@ 0 1g N N -3 35 N
&1 2 25  &225 %0 0 1g
(458 - 35C =x
Bapwuanr -10.

1. PelunTh cucTeMy JIMHEHBIX ypAaBHEHHI:
a) metogoMm Kpamepa;
6) metomoMm ["aycca;

B) METO/IOM OOpaTHOW MaTPUIIBI (MATPHYHBIM METOJIOM).

ix+2y+z=4
13x- 5y +3z =1
12x+7y-2z=8

2. Pemiuth ypaBHeHUe (HepaBeHCTBA):



4 Xx+4 -1
2 4 6 |>-3,
10 -9 X+2

3. BBIYHCJIUTD ONpeieTuTeb:

a) TI0 OTIPEIEIICHHUIO;

0) pa3ioKeHHuEeM IO CTPOKE.

1 2 5
3 -4 7
-3 12 -15

4. Haiitu f (A), eciu 3aganbif(x) u A.

@l 80

fl)=-82-Tx+3 w A= s o

5. OnpenesuTh COOCTBEHHbIE 3HAYEHUS] M COOCTBEHHbIE BEKTOPbI MaTpHIl A:

4=51 2 1s
€1 1 25

6. OnpeesIMTHL pAaHT MAaTPUIIbI, TPe0GpPa30BaB ee B cTyneH4aToM Metone I'aycca.

g 020 08
A:80102 0
& 0 4 0 0g

7. PeminTh MaTpU4YHOE YPABHEHME:

1 0 30 146
21-16 ¢ @ B
A= TB=¢4 1 13C=&115D=
S0 15 :

&1 2 -25  &225
(B- EJ =Cxa+2¢
IHEPEYEHbB BOITPOCOB K 3AYETY B 1 CEMECTPE
1. MaTpuiisl 1 onepaiuy HaJl HUMH.
2. MuHOpBI 1 anredpanveckue TOMOTHEHHUS.
3. MeTozbl BBIYUCIICHHS ONPECIUTEINCH.

4. ObpaTHas maTpuIia.

@008
3%15:80 1 0=
2 o1y



5. JIunenHble onepanuu HaJ BEKTOPaMHU.

6. PaznoxxeHue BekTopa o 0asucy.

7. CkansipHOE ¥ BEKTOPHOE, CMEIIAHHOE MPOU3BEJECHUE BEKTOPOB.
8. YpaBHEHUE TMHUU HA TUIOCKOCTH.

9. Paznuunble ypaBHEHUS IPSIMOIl Ha MJIOCKOCTH.

10. B3auMHO€ pacnosaoKeHue NpsIMbIX Ha MIIOCKOCTH.

11. Pa3nuuHble BUABI ypaBHEHUS IJIOCKOCTH B IPOCTPAHCTBE.

12. PaccTosHue OT TOUKH 1O INIOCKOCTH.

13. PaznuuHble BUIbI YpaBHEHUH MPSIMON B TPOCTPAHCTBE.

14. YucnoBble mOCaEA0BaTEIbHOCTH.

15. Briuncnenue npenenoB Nociaea0BaTeIbHOCTEN, COACPKAILINX HEOIIPEIEICHHOCTH.

16. ®yHKIIMY OTHOM TIEPEMEHHOM: 00J1aCTh ONpeIeIeHMs, 001acTh 3HAYCHUS, YETHOCTh
GbyHKIUY.

17. Ilpenen GpyHKIMHU B TOUKE.

18. IlpuMeHeHune 3aMedaTeabHbIX MPEAeIOB aHATN3A.

19. CpaBHeHHE OECKOHEYHO MaNIBIX (DYyHKIIMH.

20. MccnenoBanue pyHKUIUU Ha HEPEPHIBHOCTD.

21. IIpousBoaHast (yHKIIMH OJHOW MEPEMEHHOM.

22. I'eoMeTprUYECKUN CMBICIT TPOU3BOTHOM.

23. luddepenHnmpoBanne CIoKHONU QyHKITUH.

24. IIpon3BOHbBIE BBICIIUX MTOPSIKOB.

25. BeluucieHue 3KCTpeEMyMOB.

26. UccnenoBanue GyHKIUNA € TTOMOIIBIO TPOU3BOJIHON U TTOCTPOEHUE TPaUKOB.
27. HemocpeACTBEHHOE HHTErPUPOBAHUE.

28. UnTerpupoBaHue 3aMEHON NEPEMEHHOI.

29. IaTerpupoBaHue Mo 4acTsM B HEONPEAECIEHHOM UHTErpase.
30. aTerprpoBaHue parioOHAIBHBIX IPOOCH.

31. ®opmyna Herotona-JIeibnuma.

32. VIuTerpupoBaHue M0 YacTsAM B ONPEAEICHHOM HHTETpaIe.



33. 3aMeHa IepeMEHHON B ONPEJEIIEHHOM MHTErpase.

34. [IpunoxeHus onpeneIeHHOro HHTEerpaa.

35. YnucnoBble MHOKECTBA.

36. AnreOpandeckas U TpUroHoMeTprdeckast (hopma KOMIUIEKCHOTO YHCIIA.
37. ®opmyna Myaspa.

HEPEYEHbB BOITPOCOB K 9K3AMEHY BO 2 CEMECTPE
1. DreMeHThl KOMOMHATOPHKH.

2. Onepanuu HaJi COOBITHUSIMU.

3. Cxema paBHOBO3MOKHBIX UCXOJIOB.

4. TeopeMbl CI0KEHUS U1 YMHOKEHUSI BEPOATHOCTEH.

5. @opMyIa MOJIHON BEPOATHOCTH.

6. ®opmyisl baiieca.

7. Cxema bepnymu.

8. Ilpenenbuble Teopembl MyaBpa-Jlamnaca.

9. PaBHOMEDpHBIi1 3aK0H pacnpenenenus CB.

10. I'eomeTrpuueckuii 3akoH pacnpenenenus CB.

11. l'unepreomeTpuyeckuii 3aKoH pacnpenenenus CB.

12. HopmasnbHbiii 3aK0H pacnpenenenus CB.

13.. Iloka3aTenbHbIi 3aKoH pacnpenenenus CB.

14 XapaKTepuCTUKU TUCKPETHOW U HENPEPBIBHOM CIIy4ailHOM BEJINYUHBI.
15.. BeposiTHOCTB TTONIaJIlaHusl B 3aIaHHBINA UHTEPBAJI.

16. BeiOGopouHbIif MeTO.

17. ToyeuHble OLIEHKU YHUCTIOBBIX XapaKTEPUCTHK.

18. IlpoBepka CTaTUCTUYECKUX THIIOTES.

19. Iloctanoska 3anauu JII1. IloctpoeHne maTemMaTH4eCKON MOJIENH.
20. JomycTUMBIi U ONTUMAaIbHBIN TIJIaHBI.

21. I'paduueckuii Meron pewenus 3agay JIII.



7. YdeOHO-MeTOAMYeCKOe H MaTepUATbHO-TeXHUYECKOe olecleyeHne TUCHUTLTUHBI

(moayns) Beiciasi MaTeMaTuka.

7.1. YueOHas aureparypa
OcHoBHas iMTeparypa
1. Kompinosa, H.T. MaTematnueckuii ananus: yueoOHo-MeToanueckoe mocooue / H.T.Kombinoga,

MLJIL. TTogny6nas, E.I'. CBepaoBa. - 2-e u3a., crep. - MockBa; bepnun : lupexktMenua, 2017. -
94 c.: URL: http://biblioclub.ru/index.php?page=book&id=477628

2. Beperennukos, B.H. Bricimas Marematnka. AHanuTHIeCKasi TeEOMETpHs: YIeOHO-
METOANYECKOE
nocobue / B.H. Beperennukos. - Mocksa; bepnun : lupexr-Meaua, 2018. - 193 c.: URL:
http://biblioclub.ru/index.php?page=book&id=482727

JonosHuTeIBLHAS JTUTEPATypa.

1. T'openos, B.M. Matematuka: cOOpHMK 3anay W ynpaxsenuil: [16+] / B.1. I'openos,
T.H.Jlemamesa, O.JI. KapenoBa; moxg o6m. pen. B.M. TopenoBa; Poccuiickas
MeXyHapoaHas akajeMus Typusma. - MockBa: YHuBepcuterckas kuura, 2016. - 112 c.:
URL.: http://biblioclub. ru/index. php?page=book&id=574947

2. bakcr JI.A.®uHaHcoBas MaTeMaTHKa Y4eOHO - MeToIM4ecKoe nocodue /uis 0akaaaBpoB

[0 HAMpaBJICHUAM MOATOTOBKH " DKOHOMUKA", MeHeKMEeHT" (MaTeMaTHYeCKUN UK

muctumiug), 2013 r. http://1ib.7480040.ru/index.php/uchebno-metodicheskie-posobiya

3. baxkcr JI.A. Teopus BeposSTHOCTEH B MaTeMaTHYECKast CTAaTUCTHKA: y4uel. mocooue., 2012
r. http://1ib.7480040.ru/index.php/uchebno-metodicheskie-posobiya
7.2. UnTepHET-pecypcehl
1. http://mon.gov.ru - caint MnHo6pHayku PO
2. http://www.edu.ru/ - 6ubnmnoteka deaepanbHoro noptana «Poccuiickoe o6pasoBaHUE»
(copepXXuT KaTanor CCbIOK HA UHTEPHET-PECYPChI, INEKTPOHHbIE BUBAMOTEKM MO Pa3/IMYHLIM BOMPOCaM
o6pasoBaHus) 3. http://www.prlib.ru - NMpesnaeHTckas 6BubanoTeka
4. http://www.rusneb.ru - HauyoHanbHas 3neKTpoHHas 61MbanoTeKka
5. http://elibrary.rsl.ru/ - caiiT Poccuiickoi rocygapcTBeHHoN 6ubanotekn (pasgen «INeKTpoHHas
eunbanoTteKka»)
6. http://elibrary.ru - Hay4yHas anekTpoHHas 6ubanoteka «EHbrary»
7. http://lib.icone.ru - JnekTpoHHO-6MbBAMOTEYHAs cuctema AHO BO «UHCTUTYT HenpepbiBHOMO

obpasoBaHua»


http://biblioclub.ru/index.php?page=book&id=477628
http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya

8. https://zbmath.org swMATH 9. http://www.problems.ru WHTepHeT-npoekT «3agaym» no
Martematuke

10. http://eqworld.ipmnet.ru/ HayuHo-o6pa3oBaTesnbHbii cant EqWorld — Mup MatemMatnyeckmx
YPaBHEHUN

7.3. IIporpammHoe o0ecnevyenne TUCUUIIMHBI Boiciasg MaTeMaTuka

WudopmanoHHble TEXHOIOTHH
1. IlepcoHanbHBIE KOMIIBIOTEPHI;
2. JlocTyn K MHTEPHET

3. IIpoexrop.

4. Cucrema VOTUM
[IporpammHoe obecrnieueHue

. Windows 7

. LibreOffice Writer,

. LibreOffice Calc,

. LibreOffice

. Impress

. ZOOM (OTKpBITHIH JOCTYM)

. «Cxaitim» (OTKpBITBIN JOCTYII)

N 9NN WN —

|

WHpopmanoHHbIe CIIPAaBOYHbIE CUCTEMBI
1. YuuBepcurerckas nuuopmannonnas cucrema POCCHUSA -http://www.cir.rn/

7.4. MarepuajibHO-TeXHMYECKOe o0ecredyeHue TMCIUILIMHBI Bpiciiasi MaTeMaTuka
151 ocBOeHMsI TaHHOM TUCHHUILINHBI HEOOXO0AUMBbI:
- MyJIbTUMEIMAHBIE CPEICTBA 00yUeHUs (KOMITHIOTEP M MPOEKTOP, pecypchl HTepHETA);

- KJIaCCHY€CKas A0CKa,
-MCJI.



PaGouas nporpamMma  IUCHHUIIIIMHBL Bricimas maremMaThka COCTaBIIEH B COOTBETCTBHHU C
tpeboBanusiMu OI'OC BO mno HnHampasnenuto mnoarotoBku 38.03.04 T'ocymapcTBeHHOE H
MYHMIIMIIAJIBHOE YIIpaBJI€HHUE, YTBEP)KIEHHOTO0 IpUKa3oM MuHUCTEpCTBAa 00pa30BaHUs U HAyKu
Poccuiickoit ®eneparuu ot 13.08.2020 1. Ne1016

IIporpammy coctaBui:
K.(b.-M.H., ipodeccop kabenpsl «MaTeMaTrndecknii ananu3» TankueB Mcmana AOnoBuY

[Iporpamma ogoOpeHa Y4eOHO-METOIMYECKOH KOMUCCHEH (PaKyIbTeTa SKOHOMUKHU U
yrpaBiieHust TpoTokos Ne 9 ot «20» mas 2026 T.

[Iporpamma onobpena YC dakynpTeTa SJKOHOMUKU U yrpaBieHus nMpoTokod Nell ot «25» mast
2026 .



®OH/JI OLIEHOYHBIX CPEJCTB O JUCUMUILIMHE (MOY.JIS)

b1.B.08 BHICIITAA MATEMATHUKA

Hampasrienue noarotoBku
38.03.04. «I'ocyaapcTBEeHHOE H MYHHIIMNAJLHOE VIIPABJICHUE)

KBanuduxarus BeimycKkHUKa
bakanaasp

dopma o0yueHHs
Ounas

Marac, 2026



1. Ilepeyenb KoMIeTeHIMH, ¢ YKa3aHMeM JITAnoB MX (GopMHPOBaHMA B Ipolecce
OCBOCHMS 00pPa30BaATEJBLHOM IPOrPAMMBI.

HpI/I OCBOCHHUHU  JHCHMIIIINHBI (MOI[y.]'ISI) KOMIICTCHIIMH, 3aKPCIUICHHBIC 34 HCI>'I,

peanusyrorcst 1mo TeMaM (pa3fenaMm) JIUCUUIUIMHBI (MOJyYJif), B ONPEIEICHHON CTEeneHu

(IOJTHOCTBIO WM B OTOBOPEHHOM YacTH) U Ha OIIPENEICHHOM dTare

Tabmuual.

IlepeyeHb KOMIeETEHIHI ¢ yKa3aHMeM 3TAaNoB HMX (POpMHUPOBaAHMS B TMpolecce
0CBOCHHUS 00pa30BaTEJIbHON MPOrpaMMbl

HaumeHoBaHue Koa, HaumeHoBaHue | Koa, HaMMeHOBaHME UHAMKATOPA AOCTUXKEHUA
Kateropum YHUBEpCabHOM1 YHUBEpPCa/IbHOM KOMMETEHUUH
(rpynnbi) YK KOMIMEeTEeHUUHU

YK-1. Cnoco6eH YK-1.U-1. AHanusupyeT 3aga4y, Bolaenss ee
CucreMHoe u OCYLECTBAATb 6a30Bble COCTaBASAOLIME;

KpuUtn4yeckoe
MbllJIEHNe

MOUCK, KPUTUUYECKUIA

aHanaus nHpopmMauum,
NPUMEHSATb
CUCTEMHDBIN NOAXOA,

YK-1.U-2. Onpegenser, nHTepnpeTmpyeT um
paHXupyeTt uHPopMaumo, TpebyemMyto ans
pelueHns NOCTaBNEHHON 3a4auu;

Ansa peweHus
NnoCTaBJ/IEHHbIX 3a4a4

YK-1. U-3. OcyuwiectBasieT NoUCK MHGopMaLmnm ans
pelleHnsl NOCTaB/IEHHOM 3a4a4M MO Pa3/INYHbIM
TMMNaM 3arnpocoB.;

YK-1. U-4. NMpn obpaboTke nHbopMaLUM OTINHAET
$aKTbl OT MHEHUIN, UHTEPNPETALIUIA, OLEHOK,
dopmMumpyeT cob6CTBEHHbBIE MHEHUS U CYXKAEHUS,
apryMeHTMpYyeT CBOU BbIBObl M TOUKY 3pEHMUS;

YK-1. N-5. PaccmatpuBaeT U npegnaraet
BO3MOXHbl€ BapWaHTbl peLlleHns NOCTaBAeHHOM
3a4a4n, OLEHMBAs UX AOCTOMHCTBA U HEJOCTaTKMU.

Pa3spaboTtka u
peanusauus
NPOEKTOB

YK-2.
CnocobeH
onpepensaTb Kpyr

YK-2. N-1. OnpepensieT Kpyr 3a4a4y B paMKax
NOCTaBAEHHOM LENU, ONpeaenser CBA3UN Mexay
HUMMU;

3a4,a4 B paMKax
NoCTaBJ€HHOM
Lenu u Bbibupatb
OonTUMaJbHble

YK-2. U-2. Npepnaraet cnocobsbl pelleHus
NOCTaBNIEHHbIX 334a4 U OXXMOaeMble pe3ynbTaThbl;
OLeHMBaET NpeaJIOXKeHHbIe CMoCo6bl C TOYKU
3pEeHNS1 COOTBETCTBMSA LEIN MPOEKTa;

cnoco6bi nx
pelueHus, ucxoaa us
[EACTBYHOLLUX
NpaBoBbIX

YK-2. -3. NMnaHupyeT peanusauuio 3aaay B 30He
cBOEn

OTBETCTBEHHOCTU C YYETOM UMEIOLLUXCS PECYPCOB U
OrpaHMYeHUI, AENACTBYIOLLMX MPABOBbIX HOPM;




HOpM,
UMEIOLUXCA
pecypcoB u
orpaHu4YeHui

YK-2. U-4. BoinonHaeT 3a4a4m B 30HE CBOEN
OTBETCTBEHHOCTU B COOTBETCTBUM C
3anJlaHUPOBaHHbIMM pe3y/ibTaTaMUu U TOYKaMM
KOHTPOAS, NPU HEOBXOAMMOCTU KOppPEKTUpPYeT
cnocobbl pelleHns 3a4au;

YK-2. N-5. MNMpeacTtaBaser pesyabTaThl NPOEKTA,
npeanaraet BO3MOXHOCTU UX UCMOJIb30BaHUS U/ UK
COBepLUEHCTBOBAHMUA.

2. Onucanue nokasarejieil ¥ KpuTepueB OLEHUBAHUSA KOMIIETEHIMA HA Pa3JIHYHBIX
Tanax ux (popMUpOBaHUS, ONUCAHHME IIKAJT OLleHUBAHUS

Tabmma 2.
ComnocrasiieHue KaJI OLleHUBAHUSA
4-6annpHas | OTINYHO Xopomo Y nosnersopurensHo | HeynosierBopureabHo
IKasa (moBbIIEHHBIN | (0a30BBIN (moporoBbIit (ypoBeHb HE
(ypoBeHb YPOBEHbB) YPOBEHbB) YPOBEHb) chopMupoBaH)
OCBOCHHSI)
100-6annbHas | 91-100 81-90 61-80 0-60
LKana
buHapHas 3auTeHo He 3aureno
LKana
Tabnuna 3.

O].[el-II/IBaHI/Ie O0TBETAa Ha BOIMPOCHI IO TEMaM JIJIsl YCTHOI'O oImpoca

4-0annpHas mKana (YpoBeHb
OCBOEHUS)

IToka3arenn

Kputepun

OTan4HO (TTOBBIIEHHBIN
YPOBEHB)

- [TonnHOTA M3M0XKEHUSA
TEOPETUIECKOT0 MaTepHarna;
- [IpaBuiIbHOCTD W/MITH
apryMEHTHUPOBAHHOCTh
W3JI0KEHUS
(mocienoBaTeIbHOCTh
JIEHCTBHIA);

- CaMOCTOSTENHHOCTh
OTBETA;

- KynpTypa peun.

CrylleHTOM [1aH MOJIHBIU, B
JIOTUYECKOU
MOCIIe0BATEIHLHOCTH
pa3BEpHYTHIN OTBET HA
MOCTaBJICHHBIN BOIIPOC, I1e
OH MPOJAEMOHCTPUPOBAI
3HAHUA MIpeIMEeTa B MOJIHOM
o0Beme yueOHoit
MIPOrPaMMbl, TOCTATOYHO
ri1y00KO OCMBICIHBAET
JUCLUIUINHY, TPUBOJIUT
COOCTBEHHBIE TIPUMEPHI 10
nmpoOJeMaTuKe
MIOCTaBJIECHHOTO BOIpOca




Xoporio (06a30BbIl YPOBEHB)

CrynenTom nan
pa3BEepHYTHIN OTBET HA
MOCTaBJIEHHBIN BOIPOC,
MIPUBOAUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOOHOE BlIaJICHUE
MOHOJIOTHYECKOHN PEYBIO,
JIOTUYHOCTb U
MOCJIEI0BATEIbHOCTh
otBeta. OgHAKO
JIOTTyCKAeTCsl HETOUHOCTD B
OTBETE.

Y 10BIETBOPUTENIBHO
(mOporoBbIN YPOBEHbD)

CryneHToM J1aH OTBET,
CBHJICTEJILCTBYIOIINI B
OCHOBHOM O 3HaHUHU
IIPOLIECCOB M3y4aeMOun
JMCUUTLINHBI,
OTJIMYAOLIAKCS
HEZOCTAaTOYHOU TITyOUHOI U
IIOJIHOTOM PACKPBITUS TEMBI,
3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJIOCTATOYHBIM YMEHHEM
J1aBaTh apryMEHTUPOBAHHbIE
OTBETHI U IPUBOJAUTH
IIPUMEPBI, HEJOCTATOYHO
CBOOO/IHBIM BJIaJICHUEM
MOHOJIOTHYECKOM PEYBIO,
JIOTUYHOCTBIO U
IIOCJIEI0BATEIbHOCTBIO
OTBETA.

HeynosnerBopurensHo
(ypoBeHb He c(hopMUPOBaAH)

CtyneHToM J1aH OTBET,
KOTOPBI COAEPIKUT Psift
CEpPBhE3HBIX HETOYHOCTEM,
OOHaAPYKUBAIOIIHIA
HE3HaHWE TIPOIECCOB
M3y4yaeMo# peIMETHON
001acTH, OTIINYATOIIUICS
HEernmyOOKHUM PacKphITHEM
TE€MbI, HE3HAHHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEYMCHHEM J]aBaTh
apryMEeHTHUPOBAaHHBIE
OTBETHI, C1a0BIM BJIaJCHUEM
MOHOJIOTHYECKOM PEYbIO,
OTCYTCTBHEM JIOTUIHOCTH H
MOCJIENOBATENLHOCTH.
CryneHT He crioco0eH
OTBETUTH Ha BOTIPOCHI JTaXKE
TIPH JTOTIOTHUTEITHHBIX
HaBOIAIITUX BOIPOCAaX
MpernoaaBaTes.




Tabauua 4.

OuenuBaHnue NOAroToBKH pedepaToB

4-6amnpHas mkasa (YpoBeHb
OCBOEHUS)

ITokazarenu

Kputepun

OTnnyHO (OBBIIEHHBIN
YPOBEHB)

Xoporio (0a30BbIi YPOBEHB)

Y 10BIETBOPUTEILHO
(TOpOTOBBIN YPOBEHB)

HeynosnerBopurenbHo
(ypoBeHb He c(hOpMUPOBaAH)

- [lonHOTA M3N0XKEHUS
TEOPETUYECKOr0 MaTepHaa;
- [IpaBunbHOCTE W/HIH
apryMEeHTHPOBAHHOCTh
U3JI0KEHUS
(mocnenoBaTeIbHOCTD
neicTBuil);

- CaMOCTOSITETBHOCTD
OTBETA;

- Kynbrypa peun.

BbINOJIHEHbI BCE TPE6OBaHUS K
HanMcaHuio 1 3awmTe pedepara:
o603HayeHa npobiemMa n
060CHOBaHa eé aKTyaJIbHOCTb,
clleNnaH KpaTKUi1 aHanm3
pa3IMYHbIX TOYEK 3PEHMS Ha
paccMaTpuBaeMyto NpobsieMy u
JIOTMYHO U3N1I0XKEHa cobCTBEHHAA
nosnuus, cGopmMyIMpoBaHbI
BbIBOZbI, TEMA PaCKpbITa
NMOJIHOCTbIO, BblAEpPXKaH 0OBbEM,
cobntoaeHbl TpeboBaHUA K
BHelLHeMY 0hOpPMIEHNIO, AaHbI
npaBu/ibHble OTBETbI Ha
[,0NONHUTENbHbIE BOMPOCHI

OCHOBHble TpeboBaHMA K
pedbepaty u ero 3awmTe
BbIMOJIHEHbI, HO NP 3TOM
AonyLieHbl Hefo4€ThI. B
YaCTHOCTWU, UMEIOTCS HETOYHOCTHU
B U3JIOXXEHUM MaTepuana;
OTCYTCTBYET JlIOrMyecKas
nocnefoBaTesIbHOCTb B
CYXX[LEHMSAX; HE BblAEpP>KaH 0O6BbEM
pedepata; MMetoTCS ynyLLeHMS B
odpopMaeHum; Ha
[0MNOJIHUTE/IbHbIE BOMPOCHI MpU
3aWmTe JaHbl HEMOJIHbIE OTBETbI

MMEIOTCS CYLLLECTBEHHbIE
OTCTYN/IeHUs OT TPEBOBaAHUI K
pedepnpoBaHuio. B yacTHOCTH:
TEMA OCBELLEHA SINLb YaCTUYHO;
ponytueHbl GakTUYeCKne oLMBKN
B coflep>KaHun pedepata Uam npu
OTBETE Ha AOMONHUTEIbHbIE
BOMPOChI; BO BPEMS 3aLLMTbI
OTCYTCTBYET BbIBOJ,

TeMa pedepata He pacKpbITa,
06HapYKMBAETCS CYLLECTBEHHOE
HernoHMMaHue NpPo6aeMbl

Tabmua 5.

OneHuBanue 0TBETA HA 3a4eTe




4-0amipHas IIKajga
(YpoBeHb OCBOCHUST)

Iloka3arenn

Kpurepun

OTnu4HO (NOBBIILIEHHBIN
YPOBEHb)

Xoporo (0a30BbIit
YPOBCHb)

Y 10BIIETBOPUTEIBLHO
(TOpOTOBBIN YPOBEHB)

5

I

(]

-

=x

(3]

?

HeynoBneTBopuTebHO

% (YypoBeHb He

Ty chopMHUpPOBaH)
©

¥ m

- [TonHoTa M3NOXKEHUS
TEOPETUIECKOT0 MaTepHala;

- [IpaBunbHOCTH W/MIH
apryMEHTHPOBAHHOCTh
U3TI0KEHUS
(mocneo0BaTebHOCTD
IeiCTBHI);

- CaMOCTOSITENTLHOCTh OTBETA,
- Kynbrypa peun.

BbIMOJIHEHbBI BCE
TpeboBaHUsA K HanucaHuo n
3awmTe pedepara:
ob6o3HavyeHa npobaema un
obocHoBaHa eé
aKTyaNbHOCTb, CAeNnaH
KpaTKUIM aHaIn3 Pas/INyHbIX
TOYEK 3peHUs Ha
paccMmaTpuBaemyto
npo6iemy 1 NOrMYHO
M3N10XKeHa COGCTBEHHas
nosuums,
cbopMyNnpoBaHbI BbIBOAbI,
TEMa pacKpbiTa NOJIHOCTbIO,
BblAEPXXaH OOBbEM,
cobntogeHbl TpeboBaHMA K
BHeLIHeMYy 0pOpPMJIEHUIO,
OaHbl NpaBWJIbHbIE OTBETHI
Ha AOMNOJIHUTE/IbHbIE
BOMPOCHI

OCHOBHbIe TpeboBaHMs K
pedepaTy U ero 3awmTe
BbIMOJIHEHbI, HO MPU 3TOM
JonyLieHbl Hefo4€ETbI. B
YacTHOCTU, UMEIOTCS
HETOYHOCTU B U3/I0XKEHUMU
MaTepuana; oTcyTCTByeT
Jlornyeckas
nocse0BaTeNbHOCTb B
CYXXAEHUSAX; He BblAepXKaH
061bEM pedepaTa; nmetoTcs
ynyuieHus B opopMaeHuu;
Ha JOMNOJIHUTE/IbHbIE
BOMPOChI NMpPU 3aLLMTE AaHbl
HEenoJiHble OTBEThI

MMELIOTCS CYLLECTBEHHbIE
OTCTYNNEHUS OT
TpeboBaHUM K
pedepupoBaHuto. B
YacTHOCTU: TeEMa OCBeLLEeHa
JIMLWb YAaCTUYHO; JONYLLEHbI
daKTNYecKkne oWmnbKn B
copepkaHuum pebepata unm
npu oTBETE Ha
[OMONHUTE/IbHbIE BONPOCHI;
BO BpPEMS 3aLWMTbI
OTCYTCTBYET BbIBOJ,

TemMa pedepaTa He
packpbITa, O6HapyXXuBaeTcs
cylecTBeHHoe
HernoHuMaHue nNpobsiemMsl




3. TunoBbie KOHTPOJIbHbIE 3aJaHHUs, HEOOXOAMMBbIE /sl OLEHKH 3HAHM, YMEHWI,
HABBIKOB M (WJIM) ONBITA JAeATEJbHOCTH, XaPaKTepPU3yKIIUX 3JTanbl (GopMUpPOBaAHUS
KOMIIETEeHIIHII B Tpolecce OCBOeHHMS OCHOBHOI mpogeccuoHalbLHOI 00pa3oBaTeIbHOM
NPorpamMmbl

Bonpocs! 1 3aaHus 1J1s1 KOHTPOJIsl pa0oThI CTYAEHTOB 10 AMCHMIINHe Bhicass MmaTeMaTHKa.
Bapmuanr -1.

1. PelunTh cucTeMy JHHEHHBIX yPaBHEHMIA:
a) metogoM Kpamepa;
0) meTogom ["aycca;
B) METOZIOM OOpaTHO MaTpHLbl (MATPUYHBIM METOIOM).
ix+y+2z=0
i
[2Xx-y =0
Lx+y+z=0

2. PelinTh ypaBHeHUe (HEPABEHCTBA):

2x -2
7 X

>35.

3. BbIYHCIUTD OnpeieTuTeb:
a) TI0 OTIPEIICIICHHUIO;

0) pa3IIoKEeHUEM TI0 CTPOKE.

3 -2
-2 1 3
2 0 -2

4. Haiitu f (A), eciu 3aganbif(x) u A.

& 1 20
sl)=2+3x+5 w A=d 3 1-
@1 g

5. OnpenesuTh COOCTBEHHBIC 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:



@ 63

A= =
2g

6. OnpeneJIMTH paHr MAaTPUIBI, IPeo0pPa3oBaB ee B CTyNeHYATYI0 MeToAoM ['aycca.

@3 3 -8 -13 -14 -3
51 0 3 4 2 1 -
A= B
€2 6 10 8 12 ;

0

21 e 881 0 38 8e14g - 8@ 0 08
A= UB=¢4 1 1icC=&liDp=g- 2E= 10"
&1 2 25 &225 %0 0 1g
AXB+2>C" =3 x
Bapmuanr -2.

1. Pemuthb cucremMy JMHEHBIX YPABHEHHH:
a) meronoMm Kpamepa;
0) metonom ["aycca;

B) METO/I0M OOpaTHON MaTpHUIlBl (MATPHYHBIM METOJIOM).

12x- 4y+3z =1
:’X- 2y+4z =3
13x- y+52 =2

2. Peminth ypaBHeHHe (HepaBeHCTBA):

1 3 x
4 5 -1 |=0.
2 -1 5

3. BbIYHMCJIUTD ONpee/uTeb:
a) 10 OIIPEENICHHUIO;

0) pa3ioKEHUEM T10 CTPOKE.



4. Haiitu f (A), eciu 3ananbif(x) u A.

fle)=3x*- 4x+9 u A:Ee'; i?

o
5. Onpeneautb cOOCTBEHHbIE 3HAYEHHSI M COOCTBEHHbIE BEKTOPbI MATPUIL A:
2 16
A= 3
lg

6. OnpeneJMTH paHT MAaTPUIBI, IPeo0pPa3oBaB ee B CTyNeHYATYI0 MeToAoM ["aycca.

@ 5 5 58
A:83566_§

& 11 1y

7. PeluuTh MATPUYHOE YPABHEHHE:

21 ¢ 2l 0 35  el40 -
A= ojB:g4 1 1;;(::8-11;D=ae %Ezg()lo_;
&1 2 25  §225 %0 0 15

D?-3x4>C =2x".

Bapuanr -3.

1. Pemiuth cucTemMy JUHEHHbIX YPABHECHMIA:
a) meroioMm Kpamepa;
6) metogoMm ["aycca;

B) METOJIOM OOpaTHOW MaTPHIB! (MATPUIHBIM METOIOM).

ix+2y+3z =5
:’2x- y-z =1
Lx+3y+4z=6

2. Pemiuth ypaBHeHue (HepaBeHCTBA):



3 x -4

2 -1 31=0.
x+10 1 1
3. BBIYHCJIUTD ONpeieTUTeb:
a) TI0 OTIPECIICHHUIO;

0) pa3ioKeHHuEeM IO CTPOKE.

1 17 -7
-1 13 1
1 7 1

4. Haiitu f (A), eciu 3aganbif(x) u A.

B 1 06
f)=7+9x-4 w A=Q 4 6=

& 1 g

5. OnpeneJuTh COOCTBEHHBIE 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:

18
=85 5

6. OnpeneiMTHL paHT MAaTPUIIBI, TPe0GPa30BaB ee B CTyNeHYaTyI0 MeToaoM ["aycca.

el 3 2 3%

_gz 8 2 8-

0 -4 -1°
gz 4 -3 -64

7. PelInTh MATPUYHOE YPABHEHHE:

ol B0 30 ae149
A= 0'1%3234 I 13 C=glls
&1 2 25  §225

(B>EF +Cot =4
Bapmuanr 4.

1. Pemiuth cucTeMY JUHEHHBIX YPABHEHMIA:

oFsg

&000
v

E 9010_

%0 0 15



a) merosioM Kpamepa;
6) metomoMm ["aycca;

B) METOJOM 00paTHOM MAaTPHUITLI (MATPHIHBEIM METOIOM).

ix+2y-z=1
:’- 3x+y2z =0
Lx+4y+3z =2

2. Pemiuth ypaBHeHHe (HepaBeHCTBA):

3 -2 1
1 x -2|<1.
-1 2 -1

3. BbIYHCJIUTD OnpeesuTeb:
a) 110 OIPEJEIICHUIO;

0) pa3oXKEeHHUEM I10 CTPOKE.

2 0 5
1 3 16
0 -1 10

4. Haiitu f (A), eciu 3apanbif(x) u A.

f(x):3x2+3x-7 u A= 3 .1

4 1

5. OnpeneJuTh cOOCTBEHHBIE 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATpHIl A:

&3 -1 20_:
A:gl 4 -3
€2 2 -l

6. OnpenesinTh paHr MAaTPHLBbL, IPeo0pa3oBas ee B cTyneHYaToM MeToje ["aycca.

el 1 0 -16
84 0 2 Iz
A= N
1 2 2 -1:
21 6 25

7. PeuuTh MATPUYHOE YPABHEHHE:



0 30  el40 g 0 06

:go 1% =4 1 1s ng-ll%ng 3%E:§010_;
g1 2 25 225 77?2 % o015
Cx4-2xB" ==X
Bapmuanr -5.

1. PelunTh cucTeMy JHHEHHBIX yPaBHEHMIA:

a) metogoM Kpamepa;

0) meronom ["aycca;

B) METOZIOM OOpaTHO MaTpHLbl (MATPUYHBIM METOIOM).
ix+y+z=a

:’x- y+z=b

Yx+y-z=c

2. PelinTh ypaBHeHUe (HEPABEHCTBA):

2 X+2 -1
1 1 -2/>0.
5 -3 X

3. BLIYHCJIUTD ONpeieTuTeb:
a) TI0 OTIPEIICIICHHUIO;

0) pa3IIoKEeHUEM T10 CTPOKE.

1 2 4
-2 I -3
3 -4 2

4. Haiitu f (A), eciu 3aganbif(x) u A.

B 1 0
f)=-x-20-1 w A=¢2 4 %
0 0 -3g4

5. OnpenesuTh COOCTBEHHBIC 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:



6. OnpeneIMTHL PAaHT MAaTPUIIbI, TPe0GpPa30BaB ee B cTyneH4aToM Metone Iaycca.

23 -1 1 2 134
A_g o 2 -1 0 1=
G o -1 0 ~-1°
§2 1 -1 2 -lg

7. PemiuTh MATPUYHOE YPABHEHHE:

21 1 el 0 38 @4 5 s 2008
a=f ' Megs 1 aZc=guip=F e=H10:
1 2 -25 &225 %0 0 15

Bapuanr -6.

1. Pemuth cucTeMY JUHEHHBIX YPABHEHHIA:
a) meronoMm Kpamepa;
0) meronom ["aycca;

B) METO/I0M OOpaTHON MaTpHUIlBl (MATPHYHBIM METOJIOM).

i2x-y+z =2
:’3X+2y+2z =-2
1x-2y+z =1

2. Peminth ypaBHeHUe (HEPABEHCTBA):

-X 1 X
0 -x -1 <1,
X 1 -X

3. BBIYHCJIUTD OonpeieTuTeb:
a) IO OTIPEJIEIICHUIO;

0) pazioKeHHEeM IO CTPOKE.



ax a’+x° 1
ay a’+y° 1
az a’+z° 1
4. Haiitu f (A), eciu 3apanbif(x) u A.

el —IQ

f(x)=-3x2-3x+7 u A= 3 1

5. OnpeneJuTh COOCTBEHHBIE 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:

g 2 58
A:g3 2 1

g 1 15

6. OnpenesuTh paHr MATPUILIBI, MPe0OPa30BaB ee B CTyNeHYaTYI0 MeToaoM ["aycca.

&2 1 08
A:gl 0 1=
&2 1 25

7. PelInTh MATPUYHOE YPABHEHHE:

) el 0 38 146 . a 0006

a1l -1o c + c = 22 10 c <
A= jB:Q4 1 1_'_;.C:Q-11_;;.D: jE:gOIO_j
0 1g M ; -3 35 B

g -1 2 25 &225 %0 0 14

4D +C =4

Bapuant -7

1. PelunTh cucTeMy JIMHEHBIX ypaBHEHHI:
a) metogoMm Kpamepa;
0) metomoMm ["aycca;

B) METOZIOM OOPATHOM MaTPHUIIbl (MATPUYHBIM METOJIOM).

i2x -4y +9z =28
L 7x +3y-62 =-1
17x +9y-9z =5

2. Pemiuth ypaBHeHue (HepaBeHCTBA):



3. BBIYHCJIUTD ONpeieTuTeb:
a) TI0 OTIPEIEIICHHUIO;

0) pa3ioKeHHuEeM IO CTPOKE.

m+a m-a a
m+a 2n-a a
a -a a

4. Haiitu f (A), eciu 3aganbif(x) u A.

el 0 26
sl)=or +20+10 w A=¢3 1 -1-
g4 3 14

5. OnpeneJuTh COOCTBEHHBIE 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:

x5 20
1=8 4 52

6. OnpeneiMTHL paHT MAaTPUIIBI, TPe0GPa30BaB ee B CTyNeHYaTyI0 MeToaoM ["aycca.

el 2 3 48
A:gz 4 6 8-

€3 6 9 125

7. PeminTh MaTpU4YHOE YPABHEHME:

o B0 30 =MoL @00
A=, TB=d4 | 1§C:9—11§D:§ TE={0 102
0 1g = - -3 3¢ =
&1 2 245  g225 %0 0 1g
2XB% + A" XCT = E x
Bapmuanr -8.

1. Pemuth cucTeMY JUHEHHBIX YPABHEHHIA:



a) merosioM Kpamepa;
6) metomoMm ["aycca;

B) METOJOM 00paTHOM MAaTPHUITLI (MATPHIHBEIM METOIOM).

ix+2y-z=2
12x-3y+22 =2
13xp+2z =8

2. Pemiuth ypaBHeHHe (HepaBeHCTBA):

5 2x
8 10 -1 =0.
2 -6 3

3. BbIYHCJIUTD Onpee/uTeb:
a) 110 OIPEJEIICHUIO;

0) pa3oXKEHHUEM I10 CTPOKE.

2 -3 1
6 -6 2
2 -1 2

4. Haiitu f (A), eciu 3apanbif(x) u A.

f(x)=-7x2-7x-1 u A=§i _ig

5. OnpeneJuTh cOOCTBEHHBIE 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATpHIl A:

®e3 -1 16
A :8-1 5 -l

&1 -1 35

6. OnpenesinTh paHr MAaTPHLBbL, IPeo0pa3oBas ee B cTyneHYaToM MeToje ["aycca.

@l 0 0 0 58
A:gooooo_i

€2 0 0 0 114

7. PeliuTh MATPUYHOE YPABHEHHE:

el 0 306 2140
I -8 % *
a=2 gty 1 1l c=fnip=

&1 2 -2 @ &224

2E=¢0 1 02



Bx4" - 3>C =5X
Bapuanr -9.

1. PelunTh cucTeMy JIMHEHHBIX ypaBHEHHI:

a) metogoMm Kpamepa;

0) metogoMm ["aycca;

B) METOZIOM OOPATHOM MaTPHUIIbI (MATPUYHBIM METOJIOM).
ix-y+z=a

:'x+y- z=b

Lx+y+z=c

2. Pemiuth ypaBHeHUe (HepaBeHCTBA):

3-x 2 -8
6 -1 -x| =10.
5 1 X+2

3. BelunciauTs onpenenTesb:
a) 1O OTIPEJICIICHHUIO;

0) pasoKEHHUEM IT0 CTPOKE.

12 6 -4
4

4. Haiitu f (A), eciu 3aganbif(x) u A.

el 2 16
fle)=-oxt+5x-1 uw A=g3 .

g4 2 -1
5. Onpeneautrb cOOCTBEHHbIE 3HAYEHHSI M COOCTBEHHbIE BEKTOPbI MATPUIL A:

el 1 38
A:gl 50 1=

&3 1 g



6. OnpeneJMTHL paHT MAaTPUIIBI, TPeo0pa3oBaB ee B cTyneHYaTOM MeToe I'aycca.

B 5 78
A:gl 2 3=

& 3 55

7. PelInTh MATPUYHOE YPABHEHHE:

ole B0 30 my 2000
AE . 1%3:84 1 1;:,c:g-11;f,D:ae3 3%13:8010_5
o &1 2 25 &225 77?2 o015
(4>8) - 3¢ =x
Bapuanr -10.

1. Pemuthb cucremMy JUHEHBIX YPABHEHHH:
a) meronoMm Kpamepa;
0) meTogom ["aycca;

B) METO/IOM OOpaTHON MaTPHUIIHl (MATPHYHBIM METOIOM).

ix+2y+z=4
13x- 5y +32 =1
12x+7y-z=8

2. Peminth ypaBHeHHe (HepaBeHCTBA):

4 X +4 -1
2 4 6 [>-3.
10 -9 X+2

3. BLIYHCINTD ONIpefie/IuTeNb:
a) 10 OIIPENEIICHHUIO;

0) pa3IoKEeHHEM IO CTPOKE.

1 2 5
3 -4 7
-3 12 -15

4. Haiitu f (A), eciu 3aganbif(x) u A.



el

8 9
€ 3

25

f(x)=-8x2-7x+3 Y|

)44

5. OnpeneJnTh COOCTBEHHBIE 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATpHIl A:

®2 1 16
A:gl 2 1=
1 1 25

6. OnpenesiMTh paHr MaTPHLBbL, IPeo0pa3oBas ee B cTyneHYaToM MeTojae I'aycca.

g 020 08
A:801020_§
& 0 4 0 0g

7. PemunTh MATPUYHOE YPABHEHHE:

el 0 36 xl406
1 -1 2 2 2 15
2l gle, o Ze=gnipt R
&o 15 ¢ TUTE TR 3,
&1 2 -25 8225

(B- Ef =Cxt+2¢

HNEPEYEHDB BOITPOCOB K 3AUYETY B 1 CEMECTPE
1. Marpuubl 1 onepanuu Haj HUMU.

2. MuHOpBI 1 anredpanveckue TOTMOTHEHHUS.

3. MeTo/ibl BBIYUCICHUS OTIPEICIIUTENCH.

4. ObpaTtHas MaTpuIia.

5. JIunenHble onepanuu HaJ BEKTOPaMHU.

6. PaznoxxeHue BekTopa mo 6asucy.

7. CkansipHO€ U BEKTOPHOE, CMEIIaHHOE NMPOU3BEICHUE BEKTOPOB.
8. YpaBHEHUE TMHUM HA TIJIOCKOCTH.

9. Paznuunble ypaBHEHUS IPSIMOI Ha TIIOCKOCTH.

10. B3anMHO€E pacroiokeHne IpsIMbIX Ha IUIOCKOCTH.

11. Pa3nuuHble BUAbI ypaBHEHUS IJIOCKOCTH B IPOCTPAHCTRBE.
12. PaccTosiHu€ OT TOYKHU JI0 TIJIOCKOCTH.

13. PasnnuHble BUABI ypaBHEHUH IPSIMOM B IPOCTPAHCTBE.

2 0 06

E=g0 1 0-

% 0 15



14. YucmoBsle TOCIEA0BATEIHLHOCTH.
15. Berauciienue npeaenoB Mmocaea0BaTeIbHOCTEH, CoIepKaIiuX HeONPeaeIeHHOCTH.

16. ®yHKIIMY OTHON TIEPEMEHHOM: 001aCTh ONpeIeIeHM, 001acCTh 3HAYEHUS, YETHOCTD
dbyHKIIH.

17. Ilpenen ¢GpyHKIUU B TOUKE.

18. IlpuMeHeHue 3aMedaTenbHbIX MPEAEIOB aHAIU3A.

19. CpaBHeHHE OECKOHEYHO MaNbIX (DYHKIIUH.

20. UccnenoBanue (GyHKIIUU HA HETTPEPHIBHOCTb.

21. [IpousBoaHast (GyHKIIMH OJHOW MEPEMEHHOM.

22. 'eOMETpUYECKANA CMBICI POU3BOIHOM.

23. luddepentmpoBanme CIoxKHONU QyHKITUH.

24. IIpon3BOoHbBIE BEICIIUX MTOPSIKOB.

25. BeruucieHnue 3KCTpeMyMOB.

26. UccnenoBanue GyHKIUNA € TTOMOIIBIO IPOU3BOJIHON U TOCTPOEHUE TPaUKOB.
27. HemocpeaCTBEHHOE HHTETPUPOBAHUE.

28. nTerpupoBaHue 3aMEHON EPEMEHHOI.

29. IaTerpupoBaHue 1o 4acTsM B HEONPEACIEHHOM UHTErpase.
30. aTerpupoBanue parmoHAIBHBIX IPOOCH.

31. ®opmyna HeroTona-Jlel6Huma.

32. VIuTerpupoBaHue 10 YaCTSAM B ONPEAEICHHOM UHTETpaJIe.

33. 3aMeHa IepeMEHHON B ONPEEIIEHHOM MHTErpase.

34. TlpunoxxeHus onpeaeaeHHOro HHTEerpana.

35. YucnoBble MHOKECTBA.

36. AnreOpandeckas U TpUTOHOMETpHUecKas (hopmMa KOMIUIEKCHOTO YHCIIA.
37. ®opmyna Myaspa.

HEPEYEHbB BOITPOCOB K 9K3AMEHY BO 2 CEMECTPE
1. DieMeHThl KOMOMHATOPHKH.

2. Onepanuu HaJl COOBITHUSIMU.

3. Cxema paBHOBO3MOKHBIX UCXOIOB.



4. TeopeMbl CII0KEHUS U YMHOKEHUSI BEPOATHOCTEH.

5. ®opmya NOJHON BEPOATHOCTH.

6. ®opmyel baiieca.

7. Cxema bepnymnu.

8. IlpenenbHble Teopembl MyaBpa-Jlannaca.

9. PaBHOMEDpHBII1 3aK0H pacnpenenenus CB.

10. 'eomeTpuueckuii 3akoH pacnpenenenus CB.

11. I'mnepreomerpruueckuii 3akoH pacnpenenenus CB.

12. Hopmaunbhbiii 3aK0H pacnpenenenus CB.

13.. Iloka3aTenbHbIi 3aK0oH pacnpenenenus CB.

14 XapaKTepuCTUKN TUCKPETHOW U HENPEPBIBHOM CIIy4aliHOHN BEJINYUHBI.
15.. BeposiTHOCTB TTONIaJIaHusi B 3alaHHBINA UHTEPBAJL.

16. Be1OopouHbIi METOS.

17. ToyeuHble OLIEHKH YUCIIOBBIX XapaKTEPUCTHK.

18. IIpoBepka CTaTUCTUYECKUX THIIOTES.

19. IToctranoBka 3anauu JIII. [ToctpoeHrne MmaTeMaTU4eCKOM MOJIEIIH.
20. JomycTUMBIA U ONTUMAabHBIN TIJIAHBI.

21. I'padmueckuii merox pemenns 3anayu JIII.



