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1. ]_le.]'ll/l OCBOCHHUSA NUCIHHUIIIMHBI
Lenpro n3ydeHns: TUCHMILIMHBI «BpIcias MaTemMaTnka» SBISETCS MOBBIIICHHE YPOBHS (DyHAaMEHTaTbHOU
MaTEeMaTHYECKONW MOATOTOBKH CTYACHTOB C YCHIICHHEM €€ NMPUKIATHOM 3KOHOMHYECKOW HalpaBIEHHOCTH,
O3HAKOMHUTH CTYIICHTOB C OCHOBAaMHM MAaTE€MaTH4YeCKOro ammapara, HEOOXOIUMOIo sl pEeLIeHUs
TEOPETUYECKUX W TMPAKTHYECKHX 3a/ad, a TakKe O3HAKOMJICHHE C OCHOBHBIMH MOHSATHSIMHU aireOpel U
Tr€OMETPHH, OCBOCHHUE METOJOB M CIOCOOOB PELICHUS MaTeMaTHYeCKUX 3a]ad, pa3BUTHE JIOTHUECKOTO H
aNTOPUTMHYECKOTO MBIIUICHNS, OBJIaJIEHUE OCHOBHBIMH METOJAMH HCCJIEOBAHUA, BBIpAOOTKA YMEHHS
CaMOCTOSITEJIBHO PACIIMPATh MAaTEMATHUECKUE 3HAHUS U IPOBOAUTH MATEMAaTHUYECKUIN aHAJIN3 MPUKIIATHBIX
3azay.
3amayamMu JUCLMIIINHGI « BeIcIas MaTeMaTuka MOIyJb 1» ABIAIOTCS:
- o0yuyeHHe CTy/ICHTOB METO]aM BhICIIIeld MaTeMaTHKH, HEOOXOJUMBIX UM IPU U3YYEHHH OCTAIBHBIX KYpCOB;
- IPUBUTHE CTYJIEHTaM HaBBIKOB UCCJIEIOBAaHUS C UCIOJIB30BAHUEM METOJOB BBICIIEH MAaTEMaTUKH, YMEHHE
[IEPEBECTU DKOHOMHUUYECKYIO 3a1a4y Ha MaTEMaTUUYECKUM SI3BIK;
- 00yuyeHHe CTYAEHTOB METOIaM JIOTHYECKH CTPOTOr0 MOCTPOCHNUS 10KAa3aTeIbCTB;
- ¢dopMupOBaHHE HABBIKOB M YMEHHUH, HEOOXOIUMBIX IPH MPAKTUYECKOM NPHUMEHEHWH MaTeMaTH4eCKUuX
UIe W METOAOB Ul aHAlIM3a U MOJEIMPOBAHUS CIOXKHBIX CHUCTEM, MPOLECCOB, SBICHUM, AN IMOHCKa
ONTUMAIIBHBIX PELICHUH U BEIOOpA HAWIYYLINX CIOCOOOB peatn3aluim.

Ilepeyens nMpogecCHOHANBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIUH H TPYAOBBIX
(pyHkumii, cooTBeTCTBYIOIIUX NPOdecCHOHATBHOM AeITeJIbHOCTH BbIIIYCKHUKOB
M3 BbIGpaHHOro NnpodeccMoHanbHOro CTaHAapTa BblAeseHbl obobuiaowme Tpya0BbIX GYHKLMIA
(manee - OT®P), cooTBETCTBYOWMX NPOodeccCUOHaIbHON AeATENBHOCTU BbINMYCKHUKOB, Ha OCHOBE
YCTaHOBNEHHbIX NpodeccMoHanbHbIM CTaHaapTom ana OT® ypoBHA KBanMdUKauum 1 TpeboBaHuii pasgena
"TpeboBaHuA K 06pa3oBaHMIO U 0OYyYeHUto".

Koa n HaumeHoBaHue| O606LueHHbIe TPyAOBble GYHKLUU Tpyposble pyHKLUUMN
npodeccuoHanbHoro | Kog | HaumeHoBaHue YpoBeHb HanmeHoBaHue Koa YpoBeHb
cTaHpapTa KBaAuduUKaymm (noayposeHb)
KBanndpukauum
08.018 PaspaboTka BbipaboTka
«Cneumanunct no OTAe/IbHbIX MepOonpUATUI
ynpasaeHuto YHKUMOHANbHbIX no B/01.6
PUCKaMU» HaﬂpaBﬂeHMVl BO3,CI,GVICTBMI-O
ynpas/seHua pUckamm Ha PUCK B
paspese 6
6 OTAeNIbHbIX
BMAOB U UX
9KOHOMUYEeCKa
A OLUEeHKa
[lokymeHTuMposB [B/02.6
aHuMe npouecca 6
ynpaBnaeHuA




pUCKamm u
KOpPpPEeKTUPOBKa
peecTpoB
PUCKOB B
pamkax
OoTAENbHbIX
6usHec-
npoL,eccoB u
GYHKLUMOHANbH
bIX
HanpaB/eHUM

Pa3paboTKa
MeToANYeCcKomn
"
HOPMATUBHOM
6a3bl cucTembl
ynpaBaeHus
pUcKamm n
NPUHLUMMNOB
ynpas/ieHns
pUCKamu B
pamKax
OTAENbHbIX
busHec-
NpoLLeccoB n

B/04.6

YHKUMOHANbH

bIX

HanpaBAeHUM
40.033 TaKkTnyeckoe TaKTnyeckoe
«Cneuunanucrt no ynpasneHune

ynpasneHue

CcTpaTternyeckomy

npoueccamm
M TaKTUYECKOMY npoueccamm

opraHusaumm |A/02.6
NAAHUPOBAHUIO U

Npo13BOACTBA
opraHusaums NAAHNPOBAHUA U p A
npou3BoACTBa»

opraHu3auuu

nponssoacTBa Ha




YPOBHE CTPYKTYpHOro
noapasgeneHua
NPOMbILLAEHHOWN

opraHusaumu (oTaena,
uexa)

2. Mecrto aucunnminnsl B crpykrype OIIOII 6akanaspuara

HucuummHa «Bplcmas MaTeMaTuka» OTHOCHTCS K 0a30BOM yacTH OOIIEKYJIBTYPHOIO IMKIIA
mucuuiuinH «bnoka 1 Jucuumiueel (Moaynin)y» yuyeOHOro IUlaHa HarpaBieHus «MeHemKMeHT» u
UMEET JIOTMUYECKYI0 U COJepXKaTeIbHO-METOANYECKYIO0 B3aMMOCBS3b C JAUCLUIUIMHAMU OCHOBHOM
oOpazoBaTenbHON mporpaMmsl. JlucuunianHa 6a3upyeTcss Ha KOMIOETEHIUAX, C(POPMUPOBAHHBIX Ha
HpeabIAyIeM ypoBHE oO0pa3oBaHus. [t u3yueHus BbICIIEH MaTeMaTUKU TpeOyeTcsl KaueCTBEHHOE

3HaHUE LIKOJIBHOTO Kypca airedopsl, FeOMETPUN, TPUTOHOMETPHH, Hadall aHalIn3a, MH()OPMaTHKH.

OcBoeHHME JaHHOW AUCHUIUIMHBI HEOOXOJWMO OO0ydYaromeMycsi Hjs YCHEIIHOTO OCBOEHUS
cnenytomux auctuiuinH (momyneit) OIIOIL: «Teopuss mpuHATHS pemIeHH», «IKOHOMUUYECKUM
aHaIIN3y.

3. Pe3yabTarbl 0CBOCHUSA IMCHUILIMHBI (MOAYJis1) Boiciias MmaremaTuka.
[Tponiecc M3ydeHus MUCHUIUIMHBI BpIciias MareMaTuka HampaBjieH Ha (GOpMUPOBAHUE HIIEMEHTOB

cnenyromux kommnereHui B cooreTcTBUU ¢ @PI'OC BO mo nanHOMY HarpaBieHUIO:

HanmeHoBaHue Koa, HaumeHoBaHue | Koa, HaumeHoBaHMe MHAUKATOPa AOCTUNKEHUA
KaTteropum YHUBEpCaNbHOMU YHUBepCaNbHOI KOMMNETEHLUN
(rpynnei) VK KOomneTeHunmn
YK-1. CnocobeH YK-1.1-1. AHanusupyeT 3aga4y, Bblaenana ee
CucremHoe m OCYLLLeCTBAATb 6a30Bble COCTaBAAOLWME;
KpUTHyeckoe NOUCK, KPUTUYECKUN
MbILACHNE aHanM3 MHdOpMALUK, YK-1.1-2. Onpegenaet, nHTepnpeTupyet u
NPUMEHATL paHXunpyeTt nHpopmaumto, Tpebyemyto ana

< peweHnAa NocTaB/eHHOM 3a4auu,
CUCTEeMHbIN noaxoa

ANA PeLIennA YK-1. U-3. OcywectBnaeT Nnonck MHGopmauum ana

NOCTaB/IEHHbIX 3a4ad4 o
A peweHnAa NoCTaB/1EHHOM 3a4a4UN NO Pa3/INYHbIM

TUNam 3anpocos;

YK-1. U-4. Npun o6paboTke nHpopmaumm otamyaer
$aKTbl OT MHEHWI, MHTEPNpPETaLUWUiA, OLLEHOK,
bopmupyeT cOBCTBEHHDBIE MHEHUA U CYXKAEHWUA,
aprymeHTMpyeT CBOM BbIBOAbI U TOUKY 3pEHUA;




YK-1. N-5. PaccmaTtpusaeT v npegnaraet
BO3MOXHble BapMaHTbl peLleHnA NoCTaBNeHHOM
334341, OLEHMNBAA UX AOCTOMHCTBA U HEJOCTaTKMU.

Pa3paboTKa u
peanusauus
NPOEKToB

YK-2.

CnocobeH
onpeaenatb Kpyr
3a4a4y B pamKax
NOCTaBNEeHHOM
Lenu u Bbibupartb
onTUMasbHble
cnocobbl nx
pelweHus, ucxoga us
AeNCTBYIOLWMNX
nNpaBoBbIX

HOpPM,
umeroLmxca
pecypcoB u
orpaHUYeHum

YK-2. N-1. OnpepensaeT Kpyr 3a4a4 B pamkax
NOCTaBNEHHOW LLenu, onpenenser CBA3N Mexay
HUMU;

YK-2. U-2. NpeanaraeT cnocobbl peweHmnsn
NOCTaB/IEHHbIX 33434 N OXKUOAeMble pe3yNnbTaTbl;
OLLeHWBAET NpPeaOrKeHHble CNOCOObI C TOUYKM
3pEeHMA COOTBETCTBMA LLENIN NPOEKT];

YK-2. U-3. MNnaHnpyeT peanmsauynto 3agad B 30He
csoe

OTBETCTBEHHOCTU C Y4ETOM MMEIOLLLUXCA PECYPCOB U
OrpaHUYeHWNI, AENCTBYIOLLNX NPABOBbIX HOPM;

YK-2. U-4. BbinonHAET 334341 B 30HE CBOEM
OTBETCTBEHHOCTU B COOTBETCTBUM C
3an/1aHUPOBAHHbIMW pe3ynbTaTaMm U TOHKaMM
KOHTPOJ1S, NpY HEOHXOAUMOCTU KOPPEKTUPYET
cnocobbl peleHna 3a4ay;

YK-2. U-5. Npepctasnaet pe3ynbTaTbl NPOEKTa,
npegnaraet BO3MOXKHOCTU UX UCNOJIb30BAHUA U/ UK
COBepLUEHCTBOBAHMUA.




4. CTpyKTypa M colepkaHue TUCUUIIMHBI (MoayJis) Beicmiass maTeMaTuka

4.1. CTpykTypa IMCHMILIMHBI (MoayJs) Beicmass maTtemaTnka

OO0miast TpyA0€MKOCTh TMCIUIUIMHBI COCTABIIICT 8§ 3aueTHBIX equHull, 288 yacos.

O0beM IMCHUIJIMHBI M BHABI Y4e0HOI padoThl

Bcero [TopsinkoBeIit HOMEP ceMecTpa
1 2
OO0mast TpyA0€MKOCTh 288 162 126
JTUCIUTUINHEI BCETO (B 3.€.), B TOM
. (83.e.)

qHCle:
KypcoBoii ipoexT (paboTta) He

perycMo

TPEHO
AynuTOpHBIE 3aHATHS BCETO (B 288 | 162 126
akaj.yacax), B TOM 4HCJIe:
Jlexuuu 88 54 34
[IpakTnyeckue 3aHATHA, 98 64 34
CEMHHAPBI
JlaGopaTopHbIie pabOTHI He

PeIyCcMO

TPEHO
CamocrositenpHas paborta Bcero | 48 17 31
(B akaj.9acax), B TOM YHUCIIE:
Bung utorosoit arrecranuu: 3a4eT JK3aMeH
3ayer
DK3aMeH +27 +27
OO0mast TpyA0€MKOCTh 288 162 126

IUCIUIIIINHEI




Ne/Ne Buapl yueOHoit paboThl, BKIIIOYAs @DOpMEBI TEKYIIEro KOHTPOJIA
CaMOCTOSATENIFHYIO paboTy CTYIEHTOB U ycreBaeMocTH (110 HeZleJsiM
TPYIOEMKOCTH (B Yacax) cemectpa). Dopmbl
HaunmenoBanue IIPOMEXYT. aTTEeCT
pa3zenoB U TeM
AMCUMIUTMHBI (MOYJIsT) Aynuropnas pabora CaMocTtosTenpHas
pabora
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1. Paznes 1. DnemeHTHI
JuHeHHOH aaredopsl U
AHAJTMTHYECKOI reoMeTpUHU
1.1. OCHOBBI aHATUTHYECKOH 1 2 |2
TEOMETPHUH U JIMHEHUHbIE
IPOCTPAHCTBA
1.2 Martpuibl ¥ CUCTEMBI 1 3 14
JINHEHHBIX YPABHEHUM
1.3. [Tonarue nuHEHOTO 1 3 14
oneparopa. CoOCTBEHHbBIS
BEKTOPBI U COOCTBEHHBIE
3HAYEHHMs! INHEHHOTO
oreparopa
2. Pazgen 2. Maremarnueckmii | 1 3 4
a”Haimn3. OyHKUMHU OJHOH
nepeMeHHOI
2.1. OyHKIMY OHOU IepeMeHHOH, | 1 4 |5
OCHOBBI TCOPHH TIPEJIEIIOB,
HETIPEPHIBHOCTh
2.2. Huddepernmansaoe 1 2 |3
HCUHCIICHUE
2.3. WHTerpanpHOE HCUHCITICHUE 4 |4
3. Pasznen 3. MaremaTuyecKuid 3 4
aHau3. @yHKuuu
HECKOJbKHX NepeMeHHBbIX
3.1. DYHKIMU HECKOIBKUX 4 5
MEpEMEHHBIX,
muddepeHnranbHOe
HCUHCIICHHUE
4. Pazaen 4. JkcTpeMyMbl 3 |4
(GyHKIMI HECKOJIBKUX
nepeMeHHbIX
4.1. HeonpeieaeHHbIi UHTErpal U 4 |4
€ro CBOMCTBa
4.2, JIBOiiHbIE HHTErPaIbI 3 |4
5. Paszen 5. Teopus 1 4 |5
BepoOsSITHOCTEH
5.1 BeposATHOCTH Clly4aiHbIX 4 (4
coObITHil. OCHOBHBIE TEOPEMBI
TEOPHHU BEPOSITHOCTEH




5.2. Hcnsitanus beprynm, 1 4 |4
thopmyna beprymmu
53. CrnyuaiiHbie BENMUMHBI U X 1 4 (4
YHCIIOBBIC XaPAKTEPUCTUKH.
[IprMeHeHne YnCI0BBIX
XapaKTePHUCTHK B COLIMAIIBLHO-
9KOHOMHUYECKHUX
MCCIIEJOBAHUSIX
6. Pazmen 6. DiaeMeHTbI 2 4 |4
MAaTeMaTHYeCKO CTATHCTHKH
6.1. OCHOBEI BEIOOPOYHOTO MeToAa |2 2 3
6.2. ToueyHble U HHTEPBAILHBIE 2 2|2
OLICHKH IIapaMeTpOB
reHepabHON COBOKYITHOCTH
6.3. ITpoBepKa HEKOTOPHIX 2 2 )3
CTAaTHCTUYCCKUX THIIOTE3
7. Paznen 7. Teopust psaos. 2 2 (2
7.1. YuCII0BbIE PSIbI 2 2 |3
7.2. O YHKIMOHANBHBIE PSAIbI 2 2 3
8. Paznea 8. 2 3 (2
JAuddepeHuuaibHbie
YPaBHeHHs
8.1. JuddepennmansHere 2 3 |2
ypaBHEHHS TIEPBOTO MOPSIIIKa
8.2. JluHeiiHBIE ypaBHEHHS BTOPOTO |2 2 |2
HOPSZIKA C TIOCTOSHHBIMU
ko3 purmerTamu
9. Pasnen 9. BekTopbl u ux 2 4 |4
CBOIICTBA.
9.1. Henuneitnbie onepanuu ¢ 2 2 2
BEKTOpPaMH
9.2. Mero KOOpIMHAT Ha 2 2 2
TUIOCKOCTH
O01as TPYJI0EMKOCTh, B 4acax 288 |88 |98 27 | 48
KpuTepun oneHKH NPpoOMeKyTOYHOIH aTTecTanuy B (popme 3auera
Ouenka XapakTepucTika TpeOOBaHHH K pe3ylibTaTaM aTTecTallu B (popme 3aueTa
«3a4TeHO» TCOpCTI/I‘lCCKOC COACPpIKaHNEC KypCa OCBOCHO IMOJITHOCTBIO 0e3 HpO6CJIOB HNIn

B IIEJIOM, WJTH OOJIBIIEH 9acThI0, HEOOXOMIUMBIC MPAKTHIECKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepUAIOM C(HOPMUPOBAHBI UM B OCHOBHOM C(HOPMHUPOBAHBI, BCE
WU OOJIBIIIMHCTBO MPETyCMOTPEHHBIX pabode mporpaMMon yaeOHbIX 3aTaHui
BEITIOJIHEHEI, OT/ICIbHBIC U3 BBITIOHEHHBIX 33J]aHUN COJIEpKAT OIINOKH

«He 3auteHo»

TeopeTnueckoe coiepkaHnue Kypca 0CBOCHO YaCTHYHO, HEOOXOIMMBbIC




HaBBIKH pa0OTHI HE C(POPMHUPOBAHBI WIIH C(POPMHUPOBAHBI OT/IENBHBIE U3 HUX,
OOJBIIMHCTBO NPEAYCMOTPEHHBIX paboueil yueOHON mporpaMMon 3a1aHuil He
BBITTOJIHEHO JTUOO BBIMOJIIHEHO C TPYOBIMH OIIMOKaMH, KAYeCTBO UX BBITOJTHEHUS
OIICHEHO YMCIIOM 0aiioB, OJM3KUM K MUHUMYMY.

KpHTepHH OICHKH HpOMe?l(yTO‘lHOi/'I aTTeCTallui B (l)opMe IK3aMc¢Ha

Oreuka

XapakrepucTHKa TpeOOBaHUH K pe3ylbTaTaM aTTeCTaluH B (hopMe dK3aMeHa

«OTINYHOY

Teoperudeckoe coiepkaHue Kypca OCBOSHO MOIHOCTHIO 0e3 Mpo0eoB,
CHUCTEMHO M IIyOOKO, HEOOXOIMMBIC MPAKTUYCCKHE HABBIKH PA0OTHI C OCBOCHHBIM
MaTepuaioM chOpMHPOBAHEI, BCE TIPEAYCMOTPEHHEIE paboueit yaeOHoH
MPOrpaMMOii yueOHBIE 3a/IaHUs BBIITOJIHEHBI 0€3YITPEYHO, KAYeCTBO HX
BBIINMOJIHEHUA OLICHECHO YUCJIOM 6ann013, OJIU3KUM K MAaKCUMYyMYy.

«Xopouio»

Teoperuueckoe copepkaHUE Kypca OCBOSHO B 11eJIoM 0€e3 IIpo0eos,
HEOOXOIUMBIE MTPAKTUUYECKNUE HABBIKH PA0OTHI C OCBOCHHBIM MaTEpPUajIoM B
OCHOBHOM c(hOpMHPOBaHBI, TpeAyCMOTpPEHHbIE pabodel yueOHO# mporpaMMoit
y4eOHbIe 3aJaHUs BHIIIOJIHEHBI C OTACIbHBIMH HETOUHOCTSIMH, KA4E€CTBO
BBINOJHEHUS OOILITHHCTBA 3aJaHUi OIEHEHO YHUCIIOM OaJjIoB, OJU3KAM K
MaKCUMYyMy.

((YI[OBJ'ICTBOPI/ITC
JIBHO»

Teoperuueckoe copepkaHue Kypca OCBOCHO OOJIbILIeH YacThI0, HO MPOOEIb
HE HOCST CYIIIECTBEHHOTO XapaKkTepa, HeOOXOIMMbIE TIPAKTHIESCKIE HABBIKH
paboTHI C OCBOCHHBIM MaTepHUaIoM B OCHOBHOM C(OPMHPOBAHBI, OOJIBITMHCTBO
MPEeIyCMOTPEHHBIX paboyeli yueOHOH mporpaMMoil y4eOHBIX 3a1aHUl BHITIOJHEHBI,
OTJIENBHBIE U3 BBHITIONHEHHBIX 3aJaHUN COJepKAT OIIHNOKH.

«HeynosneTtBopu
TEITHHO

Teoperuueckoe coaepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXO0AUMBbIE
HaBBIKH pabOTHI HE C(POPMHUPOBAHBI WIIH C(POPMHUPOBAHBI OT/IENBHBIE U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHON mporpaMMoi y4eOHBIX
3aJJaHUi HE BBIIOJIHEHO JJHOO BBITIOJIHEHO C IPyObIMU OMIMOKAMHU, KAUECTBO UX
BBIIOJIHEHUS OLIEHEHO YHCIIOM OaJIjIOB, OJIM3KUM K MUHUMYMY.

4.2. ConepxaHue TUCHUILTUHBI

Pazgen 1. DneMeHTHI THHEHHOH aJare0pbl M AaHAJUTHYECKON reoMeTpuu

Tema 1.1. OcCHOBBI AHAJIUTHYECKOI TeOMETPHH U JIUHEIHbIe MPOCTPAHCTBA.

OHpeI[CJ'IeHI/IC " IpUMCEPLI JIMHEMHBIX IIPOCTPAHCTB. BCKTOPH. JIuHeliHbIe OoIrepanmu Hax

BekTOopaMu. JInHeiHas 3aBUCUMOCTbh U HE3aBUCUMOCTh BEKTOPOB. bazuc, KoopiuHaThI,

pa3MepHOCTh JIMHEHHOTO MpocTpaHcTBa. Pasnoxkenue Bekropa nmo 6asucy. CxanspHoe

MMPOU3BCIACHUC BCKTOPOB. Brruncnenue CKaJIIPHOT'0 MPOU3BCACHU A BCKTOPOB, 3a/IaHHBIX CBOMMU

KOOpAuHAaTaMHu. Brrancienue JJIMHBI BEKTOpA U paCCTOAHUA MCKIAY TOUKaAMMU. Vron MCKIY

BeKkTOpamu. Paznuanbie popMbl ypaBHEHUS MIPSIMON HA TUIOCKOCTU. YTOJI MEXKITy MPSIMBIMH.




YpaBHEHMS NPSAMOM U IIJIOCKOCTH B IIPOCTPAHCTBE. YT O MEKIY INIOCKOCTSIMH, NIPSIMBIMH,
IIPSIMOM U TJIOCKOCTBIO.

Tema 1.2. MaTpuubl U CHCTEMbI JJUHEHHBIX YPABHEHU.

Marpuiisl 1 apudmMeTudecKue onepanuy ¢ Mmarpunamu. [ToHsTre onpenenuTesns n-ro Nopsaka,
UX CBOMCTBA U criocoObl BeruKciaeHus. OnpenaenuTeny KBaJpaTHbIX MaTpull 2-T0 U 3-T0
MOPSAAKOB. DJIeMEHTapHbIe TpeoOpa3oBaHMs MAaTPUIIbl. PaHT cucTeMbl BEKTOpOB. PaHTr MaTpuIibl
1 crocoObl ero BeryrciaeHus. CylecTBOBaHUE U HaX0XA€HNE OOpaTHON MaTPHIIBL.

Cucrembl TMHEWHBIX HEOJAHOPOAHBIX ypaBHEHUN. Kpurtepnii coBMecTHOCTH. CHCTEMBI
JUHENHBIX OJHOPOJIHBIX ANTreOpanyecKuX ypaBHEHUH, TEOpEMa O pa3MEPHOCTH NPOCTPaHCTBA
peleHui. Y caoBus CylIeCTBOBAHUS HETPUBUAIBHOIO PELLIEHUS OJTHOPOJHON CUCTEMBI
JTMHEHHBIX aireOdpanyecknx ypaBHeHUH. CTPYKTypa OOIIero pemeHuss HeOHOPOTHON CHCTEMBI
JVHENHBIX ypaBHEHUH. Pemenne cucteM TMHEHHbIX alreOpanyeckux ypaBHEHUH METOI0M
l"aycca u meroom Kpamepa. Bropoii crioco6 HaxoxkIeHusl 00paTHOM MaTPHIIBL.

Tema 1.3. IlonsiTue iuHeiiHoro oneparopa. Co0CTBeHHbIE BEKTOPbI M COOCTBEHHbIE
3Ha4YeHHs JIMHEeIHOr 0 oneparopa.

OTobOpaxeHust TMHEHHBIX MPOCTPaHCTB. JIMHEHHbIE 0TOOpaXEHUSI, UX MATPHUIIHI.
IIpeoOpa3oBanue KOOPAMHAT BEKTOPA U MATPHIIBI IMHEHHOTO OIlepaTopa Mpu nepexoie K
HOBOMY 0aswucy.

CoOcTBeHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUSI IMHEWHBIX ONEPaTOPOB.

[IpumMeneHne 371€MEHTOB JIMHEWHOU anreOphl B 9KOHOMUKE: Moieb JICOHTheBa
MHOT0OTPACIIEBON YKOHOMHKHU, MOJEIb MEXTyHAPOIHON TOPTOBIIH.

Pasnen 2. MaremaTtudecknid aHaau3. @yHKIMU OXHOM MepeMEHHOM.

Tema 2.1. @®yHKI UM 0JHON NTepeMEHHOH, OCHOBBI TCOPHH NPE/IEJIOB, HENPEPbIBHOCTb.
[Ipenen nocnenoBarensHOCTH U nipeaen GyHKIUU. OCHOBHBIE TEOPEMBI O Mpeenax.

Iopsinox ManocTi. DKBUBAJIEHTHbIE OECKOHEUHO MaJjible (PYHKIUU U UX UCIOJIb30BAHUE NIPU
BBIYMCIICHUH MPEEIIOB.

HenpepbiBHOCTh QyHKIIMU B TOUKe. HenpepbIBHOCT CyMMBI, IPOU3BEICHHS U YACTHOI'O
HENPEePbIBHBIX (DYHKIMHA, HEMPEPHIBHOCTH CIOXKHON QyHKIMH. ToUkH pa3pbiBa GyHKIINH U UX
kiaccugukanus. Teopembl 0 QyHKIUAX, HEIPEPHIBHBIX Ha OTPE3KE.

Tema 2.2. IludpdepennuanbHoe HCHHUCTEHUE.

IIpon3BonHas PyHKIUHU B TOUKE, €€ TEOMETPUUECKUH, (PU3NUECKHI 1 IKOHOMHUYECKHH

cmbict. JJuddepennman pynkuuu. [IpaBuna nuddepeHupoBaHus CyMMBL, TIPOU3BEACHUS U
YaCTHOIO ABYX (DyHKITHIA.

Jlorapudmmueckoe muddepernuporanue. [IpousBonnas odparnoit pynkmuu. Tabmuma



MIPOM3BOIHBIX OCHOBHBIX dJIeMeHTapHbIX QyHKIWH. [IponsBoaHas cnoxHoi GyHnkiuu. HessHo
3agaHHas pyHkuus u ee nuddepenunposanue. [IponszBoanas GyHKINH, 3aJaHHON
napamerpuuecku. [ToHsitue o npon3BoaHbIe BhICHINX NOPAAKOB. [Ipumenenue nuddepennuana
K IPUOJINKEHHBIM BbIUYUCIeHUAM. [IoHATHE 31acTHYHOCTH (PYHKLIUH.

Teopemsl 0 nudpdepenuupyembix pynkuusax (Pepma, Poms, Jlarpanxka, Komm).

IIpaBuno Jlonurans packpeitust HeonpeaenaeHHoctel 0/0 u oo/co. Gopmyia Telnopa ¢
OCTaTOYHBIM WieHOM B opme [leano. YcinoBus MOHOTOHHOCTH (pyHKIMA. JIOKanbHbIE
9KCTPEeMYMBbI (QYHKIIHH, HEOOX0IMMOE U JOCTATOYHOE yCIOBHE IKCTpeMyMa. OThICKaHue
HaMOOJIBIIETO M HANMEHBIIIETO 3HAUYCHUH (DYHKIIMK Ha OTpe3ke. HampaBieHne BBITyKIOCTH U
TOuKHM nepernda rpaduka QyHkuun. Boeimykiibie QyHKIIME U TEOPEMBI 00 SKCTpeMyMax
BBIMYKJIBIX (YHKIHNA. ACUMITOTHI KpUBBIX. O011ast cxema rccienoBanus QyHKIUNA U
noctpoeHust ux rpadukoB. [IpunokeHust MPOU3BOAHBIX B SKOHOMUYECKOM TEOPHH.

Tema 2.3. UHTerpabHoe HCYHCICHHUE.

[TepBooOpaznas. HeonpeaeneHHbpIi HHTErpall U €ro cBoicTBa. Tabiriia OCHOBHBIX
HEOIPEEIEHHBIX UHTETPAJIOB. 3aMEHa IEPEMEHHON B HEONIPEACIEHHOM HHTETpaIE.
HuTterpupoBanue mo yactsm. MHTerpupoBaHue IpOCTEHIITNX pallMOHATBLHBIX IPOOEH.

3azada 0 BBIYMCIICHUH IUIOIA 1M KPUBOJMHENHON Tpanenuu. OnpeaeneH bl HHTErpan u

ero cpoictBa. TeopeMa 0 MpOU3BOAHON OMPENCTICHHOrO HHTErpaja o NEPEMEHHOMY BEPXHEMY
npeneny. ®@opmyna HetoToHa-JleiiOnuma. HTErprpoBaHue KyCOYHO-HENPEPHIBHBIX (DYHKIIUHA.
Brrunciienne onpenesieHHOro MHTErpaia METOA0M 3aMEHBI TEpEMEHHOM. IHTerpupoBanue no
gactsaMm. HecoOCTBEHHBII HHTErpa.

Pa3nen 3. Maremarudecknii aHaau3. @yHKIHMH HECKOJIBKHUX NepPeMEHHBIX.

Tema 3.1. ®yHKIUM HECKOJIBbKHX NePeMEHHBIX, Tu(depeHnnaIbH0e HCYUCICHHE.
Omnpenenenve GyHKIUU ABYX epeMeHHbIX. ['eoMmeTpuueckas uHTepnperanus GyHKIun

IBYX nepeMeHHbIX. JInHnu ypoBHs. O0o01menne Ha GyHKINU TPOU3BOIBHOIO YUCIIA
MIEPEMEHHBIX.

YacTHble MPOU3BOAHBIE (PYHKIIMI MHOTMX HEPEMEHHBIX U UX T€OMETPUYECKUIN CMBICIT.
HuddeperunpyeMocts GyHKINH MHOTHUX MTEPEMEHHBIX. JlocTaTOYHOE yCIIOBHE
muddepenunpyemoctr. [lepsroiii quddepennnan GyHKINNT HECKOTbKUX MIEPEMEHHBIX U €r0
MIPUMEHEHUE B IPUOIMKEHHBIX BBIYUCICHUAX. YaCTHBIE POU3BOAHBIE CJIOKHON PYHKIIMHU.
IIpou3BosHas no HanpasieHuto. ['paaueHT GyHKIUYN 1 ero cBoiicTBa. YacTHble

IIPOU3BO/IHBIE BBICIINX NOPSAKOB. POPMYINPOBKA TEOPEMBI O IEPECTAHOBKE MOPSAKA
muddepennupoBanus. uddepennuans Beiciiero nopsaka. ®opmyna Teinopa st yHKIIUNA
HECKOJIbKMX NEPEMEHHBIX.

Pasznen 4. IxcTpeMyMbl (PYHKIMA HECKOJIbKHUX IepeMeHHbIX.



Heo6xonumoe ycnoBue sxcrpemyma. Kpagpatuunas ¢popma u ee MmaTpula.
3HakooIpeaeneHHbIe kBapaTudyHbie hopmbl. Kpurepuiit CunbBecTpa MocTosIHCTBA 3HAKa
KBapaTUuHOU popmbl. JlocTaTouHble yCI0BUS MaKCUMyMa 1 MUHUMYyMa. Boinykible QyHKIUU
MHOTHX IEpEMEHHBIX. TeopeMbl 00 SKCTpEMYMaXx BBITYKIIBIX (DyHKIHUI.

VY cnoBHBIM 3KkcTpeMyM (QYHKIMN MHOTUX IepeMeHHbIX. MeTo MHOxkuTenel Jlarpanxka.
I'eomeTpuueckast HHTEpIIpeTaIsl HEOOXO0AUMOTO YCIOBHS JJOKAJIBHOIO YCIOBHOI'O SKCTpEMyMa.
JloctaTouHOE yCIIOBUE JIOKAIBHOI'O YCIOBHOTO 3KcTpeMyMa. HaxoxieHue HanOonpmnx u
HAaUMEHBIINX 3HAUYEeHUH (PyHKIMI HECKOIbKUX MEPEMEHHBIX B 3aMKHYTOM OrpaHUYEHHOM
oOnacru.

@DYHKIMY HECKOIBKUX IIEPEMEHHBIX B 3a/1a4aX YKOHOMUKH. ONITUMU3ALIMOHHBIE 3aa4n

Ha OCHOBE IPOM3BOJICTBEHHBIX (yHKIMH. [IoHATHE O MEeTO/Ie HANMEHBIINX KBAJIPATOB.

Tema 4.1. HeonpeneeHHbIH HHTErpaJjl U ero cBoicTBa. Tabinia OCHOBHBIX
HEOIpEEIECHHBIX UHTETPAJIOB. 3aMEHa IEPEMEHHON B HEONIPEACIEHHOM HHTETpaIE.
WuTerpupoBanue 1o yacTaM. 3aa4a O BBIYMCICHUH IUIOIIAIN KPUBOJIUHENHON TPAIIELUH.
OmnpeneneHHblil HHTErpaj U €ro cBoicTBa. Teopema 0 MpOU3BOIHON ONPEAeIEHHOTO0 HHTErpaia
o IepeMeHHoMy BepxHemy mnpezeny. @opmyna Hetotona-Jleiionuna. Berancnenue
OIIPEAEIEHHOI0 NHTErpajia METOIOM 3aMEHbI IIEpeMEHHOI. IHTerpupoBanue 1o yacTsIM.
HecoOcTBenHbIi HHTErpa.

Tema 4.2. /IBoliHbIe MHTETPAJIbI.

Omnpenenenre ABOMHOIrO UHTErpaia. Beuncienue ABOMHOrO HHTErpasia myTeM

IIOBTOPHOI'O MHTErpupoBaHus. Mi3MeHeHne nopsiika UHTErpUpPOBaHUs B IBOTHOM UHTETpaie.
Pasnen S. Teopust BeposiTHOCTEH

Tema 5.1. BeposiTHOCTH ci1y4ailHbIX cOObITHI. OCHOBHBIC TEOPEMbI TCOPHH BEPOSITHOCTEH.
UucnenHas Mmepa BO3MOXKHOCTH HACTYIUICHUSI clTydaitHoro coOwitusi. Kimaccuueckuii u
CTaTUCTUYECKUH MOJIXO/bI K ONPEIETICHUIO BEPOATHOCTH COObITHA. ['eoMeTprueckas
BEpOSITHOCTH. DOpMyJia AJis1 BBIUMCIEHHSI T€OMETPUUECKON BeposATHOCTU. OrpaHUYeHHUs,
npucyme 3toi popmye. naeMeHTsl KoMOnHaTopuku. [lepecranoBku. PazMerenus.
Coueranus. CoiicTBa OnHOMHUANBHBIX K03 dumeHToB. Mcnonap30BaHne METOIOB
KOMOMHATOPUKH ISl BBIYMCIICHUS BEPOSTHOCTEN COOBITUI YpHOBas MOAENb
(runepreomerpuueckoe pacnpeneneHue). O6o0menne ypHoBoit Mmojenu. Teopema cioxeHus
BeposiTHOCTEN. Teopema yMHOXKEHUS BEpOSITHOCTEH. 3aBUCHMBbIE U HE3aBUCUMBIE COOBITHSL.
VYcinoBHas BepOATHOCTb. BblunciieHne BEposSTHOCTEN CIIOKHBIX COOBITUI HA OCHOBE TEOPEM
CJIO’KEHUSI U YMHOKEHHUS BepossTHOcTe. Dopmyna nonHoit BepositHocTu. Dopmyina baiieca

(Teopema rumnores).



Tema 5.2. UcnibiTanus bepuyiuiu. ®@opmyiia bepuyinian [loBTopHbie HE3aBUCUMbIE
ucnbeiTanus (cxema bepuysn). Yenex u Heyaaua. Uucno ycnexoB B ucnblTaHUsIX bepHyim.
®opmyia BBIYUCIIEHUS BEPOATHOCTH BOSHUKHOBEHHSI KOHKPETHOI'O YHCJIA YCIIEXOB B CEPUH
UCTBITAaHUN 3aaHHON JTuHBI (popmyna beprymm). YacTHble cinydyan GopMyJIbl.
HauBeposiTHelee 41ciio ycrexos.

Tema 5.3. Ciryqaiinble BeJIMYMHBI M UX YHCJI0BbIE XapaKTePUCTHKH. | [puMenenune
YHCIIOBBIX XapaKTEPUCTUK B COLIMATIbLHO-KOHOMHYECKUX HccienoBaHusX. [letanuzanus
MaTEMAaTHYECKOW MOJEIH CIIy4allHOTO SIBJIEHUS W KOHLENIUS ClIydailHOM BennuuHbl. CirydaiiHas
BEJIMYMHA KaK (PYHKLHS OT 3JIEMEHTAPHBIX UCXOJI0B SKCIIEPUMEHTA, OIPEICIICHHAs Ha
BEPOATHOCTHOM IPOCTPaHCTBE. 9 J[MCKpeTHas U HENPEPhIBHAS ClIydaliHbIe BEJIMYMHBI. Pz
pacnpeseneHus U QyHKIUS pacipe/ieieHUs CTydaiiHo! BenmnunHbl. CBoHCTBA (QYyHKITUU
pacripesiesieHus ciyyaiiHoi BenuuuHbl. [IOTHOCTE BEpOSTHOCTH (MIJIOTHOCTh PaclpeieIEHus).
CBolicTBa INIOTHOCTU BEPOATHOCTH. YNCIIOBbIE XapaKTEPUCTUKHU CIIy4allHbIX BETUYHUH —
MaTEMAaTHYECKOE 0XKUJIaHUE, TUCIIEPCHs, CTAHIAPTHOE OTKJIIOHEHHE; UX CMBICIIOBAs HArpy3Ka,
CBOICTBA, BBIYUCIICHUE 3TUX BEIMYMH HA OCHOBE CTATUCTUYECKUX JAHHBIX. DKOHOMUYECKHUM
CMBICJI MATEMAaTUYECKOTO 0XKMIaHUS U CTAaHJAPTHOIO OTKJIOHEHHUA. [IpyTrue 4uciIoBbIe
XapaKTEPUCTUKU CIy4YalHBIX BEIMUYUH (KBAaHTWIH, MOJa, MEaHA).

Pazges 6. D1eMeHThI MATEMATHYECKOM CTATUCTUKH

Tema 6.1. OcHOBBI BLIOOPOYHOI0 MeTO/1a. 3aJaUH MATEMATHYECKON U NPUKJIATHOM
cTaTUCTUKHU. ['eHepanbHas coBokynHOCTh. Cirydaiinas BeiOOpka. [ToBTOpHBIE 11 OeCIOBTOpPHBIE
BbIOOpKU. Penpe3eHTaTuBHOCTH BBIOOPKH. BapuanimonHnslii psi. OMnupuyueckas GpyHKIusS
pacnpeznenenus. I'papuueckoe n3o0paxeHne BapualliOHHOTO psAJia: MOJIUTOH, TUCTOIPaMMa,
KyMyJsiTa. XapaKTepUCTUKH LEHTPAJIbHOM TeHIeHINHU (cpeiHee apudmMeTnieckoe, MoJa,
MeaMaHa, cpegHee reomerpuueckoe). [lokazarenu Bapuanuu psaa (pasmax, BBIOOpouHas
JMCIIepcusi, BBIOOPOUYHOE CTaHIapTHOE OTKJIOHEHHUE, KO3 (PHUIIMEHT Bapualyu). 3aKOH KOpHS
KBaJIpaTHOT'O JJIsl CTaHIaPTHON OLIMOKHU CPEIAHETO.

Tema 6.2. ToueuHble 1 MHTEPBAJIbHbIE OLICHKHU MAPAMETPOB I'eHePaJIbHOI COBOKYITHOCTH.
Todeynble OIIEHKH MapaMeTPOB reHepaIbHOM COBOKYITHOCTH. TpeboBaHus, peaAbIBIsIeMbIE K
TOYEUHBIM OLIEHKaM (HECMEILEHHOCTb, 3 (PEKTUBHOCTb, COCTOSATEILHOCTh, YCTOHUNBOCTB).
MeTton HanOoJIbIIETO MPaBIONOA00MS, METO4 HAMMEHBIINX KBaIpaTOB U METOJ MOMEHTOB Kak
METO/bI IIOJyYEHUSI TOYEUHBIX OLICHOK NTapaMeTPOB I'eHEPAIBbHON COBOKYNHOCTH. Hanmyumme
OLIEHKM MaTeMaTH4ECKOI0 OKUJaHMsl, TUCIIEPCUH, TeHepalibHOM onu. [loHsATHE MHTEpBaIBLHOTO
OLICHMBAHMsI TapaMETPOB I€HEPAIbHOU COBOKYITHOCTH. [loBEpUTENbHAS BEPOSITHOCTD U
npeaenbHas OmnoKa BHIOOPKH (TOYHOCTD OLIEHKHU ). Ves moCcTpoeH s TOBEPUTEIHHOTO

HHTEpBAJIa. HOCTpOGHI/Ie JAOBCPUTEIIBHBIX UHTCPBAJIOB JIs1 TCHEPAJIBHOTO CPEAHETO NI



MaTEeMaTHYeCKOro OKUAAaHU (IIpU U3BECTHOM U HEM3BECTHON AUCIEPCUH) U BEPOSITHOCTU
OMHOMMAIBHOTO 3aKOHA pacHpeeieHNs WK TeHEepaIbHOM 0] U3yyaeMoro rnpusHaka. Oobem
BBIOOPKH, 00CCTICUHBAIOIINN 33/IaHHYIO MPEICTHHYIO OMHUOKY BEIOOPKH.

Tema 6.3. IIpoBepka HEKOTOPBIX CTATHCTHYECKUX runore3. [lonsaTue crarucruueckon
runore3bl. OCHOBHas (HyJeBas) U albTepHATUBHAs (KOHKYPUPYIOILas) TUIIOTE3BL,
napaMeTpUUYECKNE U HETIApaMETPUUIECKUE TUIIOTE3BI, IPOCTHIE U CIOKHBIE runoTe3sl. Kpurepuil.
Ommbku epBoro u BToporo poja. Kpurnueckas 001acTs 1 007aCTh IPUHSATHS THIIOTE3BL.
YpoBeHb JOBEPUS U YPOBEHDb 3HAUUMOCTH. J[BYCTOPOHHHKE, IPAaBOCTOPOHHUE, JIEBOCTOPOHHUE
kputndeckue odnactu. [Ipouenaypa nposepku napamerpudeckoi runoresbl. [IpoBepka
HEKOTOPBIX TUIIOTE3 JUIsl HOPMAJIBHO PACIpPEEIIEHHBIX T€HEPAIbHBIX COBOKYITHOCTEN: O
YHCIIOBOM 3HAUE€HUU T€HEPAIbHOTO CPEAHETO0; O YHCIOBOM 3HAaYEHUH FeHEepaIbHON JOIH (U O
BEPOSITHOCTH OMHOMMAJIBHOT'O 3aKOHA PACHPEETICHU), O PABEHCTBE F€HEPATIbHBIX CPETHHX, O
paBeHCTBE reHepanbHbIX aosel. Koaddument koppensiuu [Tupcona. [IpoBepka rumore3st o
3HaYMMocTH Ko3(duunenta koppensuuu [lupcona. Koadduuuent panrosoit koppensauuu
Crniupmena. [IpoBepka runoTessl 0 3HaUNMOCTH K03 urinenTa koppemnsanuu CrupMeHa.
Kpurepuii 3HaKkoB.

Pasznen 7. Teopus psigos.

Tema 7.1. YucaoBbie psaabl. OnpeneneHue 4uca0Boro psaa. CoiicTsa psaoB.

CxomuMocTh 4uCIOBBIX pAoB. [Ipu3Haku cxogumoctu. IIpu3Hak cpaBHEHUS, MHTETPAJIbHBII
MPU3HAKU CXOJUMOCTH YncIOBbIX psAaoB. [Ipusnaku Komm u [lanambepa npu uccienoBanuu
CXOJUMOCTH YUCIIOBBIX PSIOB.

Tema 7.2. @yHKkuuOHAIbHBIE pAAbl. OyHKIMOHATBHBIN pal. CTteneHHoH psia. Paauyc u
00J1aCTh CXOJUMOCTH.

Pasznen 8. luppepenuunajibubie ypaBHEHU.

Tema 8.1. Iudepennnanbabie ypaBHeHHs NEPBOro MOpPsiAKa. 3a1a4M, IPUBOIALINE K

¢ depeHInaIbHbIM ypaBHeHUAM. 3a1ada Koy, YpaBHeHus ¢ pa3eieHHbIMU [T€PEMEHHBIMHU.
VYpaBHeHUS ¢ pa3eNAOLMMUCS IepeMeHHbIMU. JInHeliHble nud depeHaibHble ypaBHEHUs
nepBoro nopsjaka. OgHOpogHbIE OOBIKHOBEHHbIE I (PypaBHEHMSI IEPBOTO MOpsAKa. Y paBHEHUE
bepnynnu. Pemenune nuHeiHbIX AuddepeHnnanbHbIX ypaBHEHUH METOJOM Bapualiu
IIOCTOSTHHOM.

Mertoa beprynnu Ui pelieHus TMHERHBIX TU(depeHIMaIbHbIX YPaBHEHUH EPBOTo NOpsIKa.
Tema 8.2. JIuHeiinble ypaBHeHUs] BTOPOro NMOPSIAKA € MOCTOSIHHBIMH K03¢ puuneHTamu.

Jlunetinas He3aBUCUMOCTh pyHKIMH. Omnpenenutens BpoHckoro.



Pemenne nuHENHBIX HEOOHOPOJHBIX YPABHEHUH BTOPOIO NOPSAJKA C TOCTOSHHBIMU
kodpunnentamu. Haxoxaenue yactHoro penieHus. Perenue TMHEHHbBIX OJJHOPOAHBIX
YpaBHEHUI BTOPOTo MOPsAKa C TOCTOSHHBIMU KO3 (QULIEHTaMU.

Pa3nen 9. BekTopsl n uX cBOliCTBA.

Tema 9.1 Hesqiunelinble onepanuu ¢ Bekropamu. Onpenenenue Bekropa. Oneparuu Haj
BEKTOpaMHU, UX CBOWCTBA. JIMHENHBIE Oniepaliuy Hal BeKTopaMu. HenuHelnHble onepaluy Hal
BEKTOPaMH

Tema 9.2. MeToa KOOPAMHAT HA IVIOCKOCTH. Bupl koopanHAT Ha mitockoctu. Metox
KOOPJMHAT Ha IJIOCKOCTH. Y paBHEHME NPAMON. YTOJI MEXAY AByMs IIPSAMbIMU. B3anmHoe

PpacCIIOJIOKCHUEC ITPSAMBIX.

5. O0pa3oBaTebHbIE TEXHOJIOTHH
AKTUBHBIC U UHTEPAKTHBHBIE (JOPMBI: JIEKLIUH, IIPAKTHUECKUE 3aHATHS, KOHTPOJIbHBIE paOOTHI,
KOJUIOKBUYMBI, 3a4€Thl W JK3aMEHbl. B TeueHHe ceMecTpOB CTYAEHTHl peIIaloT 3aJaud,
yKa3aHHBIE MIPENO0/aBaTeIIeM.
6. YueOHO-MeTOAUYeCKOEe olecneyeHHe CAMOCTOSTEJbHOH PadoOThI  CTYJAEHTOB.
OueHouHble cpeAcTBa VIS TeKYLIEro KOHTPOJISI YCHEeBAEMOCTH, HPOMEKYTOUHOM

aTTeCTalMi IO UTOraM OCBOCHHUA JUCHUIIJIMHBI.

6.1. Il.nan camocTOATE/ILHOI PA0OTHI CTYICHTOB

Henen [Ne reMbl

o
Bun camocrosrensHON paboThI

1 2 3

Cemectp 1.

Paznen 1. DyleMeHTHI JIMHEHHOH aJre0pbl 1 aHAJMTHYECKO reoMeTpuHu

1 1.1. [ToaroroBka K ayJMTOPHOMY 3aHSTHIO:

. paboTa ¢ TCOPETUYSCKUM MATECPHUATIOM; U3yUYEHUE OCHOBHBIX TIOHATHH U
ONpeneICHUN TEMBI:

IMOHATHUEC PABHOCUJIBHOCTU CUCTCMbI, IOHATUC PCUHICHUA CUCTCMBbI, IIOHSITUH OCHOBHAS
Marpuia u OCHOBHOH OIpeACINTEIIb CUCTEMBI.

. peuIeHue 3aa4 U yIpaKHEHU;
CTaHJAAPT: PEIIEHUE CUCTEM JIMHEWHBIX YPAaBHEHUN C ABYMS M TPEMsI HEU3BECTHBIMU;

BApHUATHUBHBIC: PCHICHHUC CUCTEM C IIapaMETpaMu, OIIPEACICHUC yCJ'IOBI/Iﬁ COBMCCTHOCTH




CHCTCMBI U KOJIMYCCTBA €€ pemeHHﬁ;

1.2. IToaroToBka K ayIUTOPHOMY 3aHATHUIO:
. paboTa ¢ TEOPETUUECKMM MaTepPHaIoOM; U3y4EeHHE OCHOBHBIX MOHITHI 1
ONPEJEIICHUIN TEMBI:
TMOHATHUE PABHOCUJIBHOCTH CUCTCEMbI, IIOHATUC PCUICHUA CUCTCMBI, MOHATHI OCHOBHAs
MaTpHIa 1 OCHOBHOHM ONPEAEIUTENb CUCTEMBI.
. peLICHNE 3a/1a4 ¥ YIPAKHEHHIH;
CTaHJAPT: PellIeHNEe CUCTEM JIMHEHHBIX YPaBHEHHUH C IBYMSI U TPEMsI HEM3BECTHBIMU;
BapHATHBHBIC: PELICHUE CUCTEM C MapaMeTpaMu, OTpe/ieIeHUE YCIOBUI COBMECTHOCTH
CHCTEMBI ¥ KOJIMYECTBA €€ PEIICHUI;

1.3. [ToaroToBka K ayAIUTOPHOMY 3aHATHUIO:
. paboTa c TEOpEeTHYECKIUM MaTepHaIoM; U3y4eHHE OCHOBHBIX MOHITHI 1
ONpEJIETICHUIN TEMBI:
MOHATHE PABHOCUIIBHOCTH CUCTEMBI, IIOHITUE PEILICHHS CUCTEMBI, IIOHATUI OCHOBHAS
MaTpHIa U OCHOBHOHM ONPEAEIUTENb CUCTEMBI.
. pelueHue 3a1a4 U yIpaKHEHUM;
CTaHJapT: PELICHUE CUCTEM JIMHEWHBIX YPaBHEHUH C IBYMS U TPEMsI HEM3BECTHBIMU;
BapHATHBHBIC: PELICHUE CUCTEM C MapaMeTpaMu, OTpe/IelIeHUE YCIOBUIl COBMECTHOCTH
CHCTEMBI 1 KOJIMYECTBA €€ PELICHHI;
Pa3znen 2. MaTemarnuyeckuil anaau3. @yHKIHMU OAHOM NepeMeHHOI.

2.1 [ToaroroBka K ayIMTOPHOMY 3aHSITHUIO:
. paboTa ¢ TEOPETUIECKUM MaTEepPHajIOM; OIPEEICHUS OCHOBHBIX OIEpaIid Hal
MHOXECTBaMH, H3yUEHHE X CBOWCTB, JOKA3aTEILCTBA PABEHCTB MHOXECTB.
. pelIeHue 3a1a4 U yIpaXXHEHU;
JIOKa3aTeNIbCTBO ~ OCHOBHBIX CBOWCTB OIEpannii HaJ MHOKECTBAMH, HCIIOJIb30BAaHHE
YHHMBEPCAJIbHOTO MHOXECTBA, CHMMETPUYECKOI Pa3HOCTH MHOXKECTB.
. MOJrOTOBKA K KOHTPOJIBHOM padore.

2.2. [ToaroroBka k ayJMTOPHOMY 3aHSATHIO:

. pabota c TeOpeTHIECKUM MaTepHalioM; H3y4eHHUE OCHOBHBIX OIpeelICHU:
ompezeneHrne OMHAPHOTO OTHOIIECHHS, €T0 CBOICTB, ONpeeIeHNe OTHOICHUS
SKBUBAJIICHTHOCTH. M3yueHue QpyHKIIMOHATBLHBIX OTHOIICHUH, OTOOPaKCHHH.

. pelIeHue 3a1a4 U yIpaXKHEHU;

CTaHJAPT.: ONPE/ICIICHIE CBOWCTB OMHAPHOTO OTHOIICHUSL.




BapHATHBHBIC: TOCTPOCHUE OMHAPHBIX OTHOIICHUH C 33/IaHHBIMHA CBOWCTBAMHU.
OnpezneneHue CBOMCTB OTOOPaKEHHH, SBIAIOLUIMXCSI KOMIIO3UIIMEH OCHOBHBIX
JJIEMEHTAPHBIX QYHKITHHA.

. MOATOTOBKA K KOHTPOJIBHOU padoTe.

Cemectp 2. Pazgen 3. MaremaTnueckuii anaau3. @yHKIIUM HECKOJIbKHX

MEPEMECHHDBIX.

3.1.

HO,Z[FOTOBKa K ayJUTOPHOMY 3aHATHIO:

. paboTa c TEOPETHUECKIUM MaTepPHAaJIOM: U3yYEeHHE OCHOBHBIX ONpPEACTICHUI TEMBI.
Pa3bop nokazarenbcTBa MPOCTEUIIUX CBOMCTB BEKTOPHBIX MPOCTPAHCTB.

. peLIeHue 3a1a4 U YIIPaKHEHHI:

pelIeHne 3a/1a4 Ha y3HaBaHUE CTPYKTYPhl BEKTOPHOTO TIPOCTPAHCTBA.

3.2.

HOI[FOTOBKa K ayJUTOPHOMY 3aHATHIO:
° pa60Ta C TCOPECTUUCCKUM MATCPHUATIOM:

pa60Ta 10 YCBOCHHIO OCHOBHBIX OHpeZ[CJ'ICHI/Iﬁ JIMHEHHOM 3aBUCHUMOCTH U
HE3aBUCUMOCTHU CUCTEMBI BEKTOPOB.

. pelIeHne 3a/1a4 1 yIpaKHEHUH:

pellicHHe 3a/1a4 Ha OTpe/ieeHHE TMHEHHOM 3aBUCUMOCTH M HE3aBUCHMOCTH CHCTEMBI
BEKTOPOB.

. MOJITOTOBKA K KOJUIOKBUYMY

3.3.

[ToxroToBKa K ayAUTOPHOMY 3aHSATHIO:
. paboTa ¢ TEOpeTHYECKIM MaTePHATIOM:

paboTa c OCHOBHBIMH OIIPEICIICHUSMH TEMBI, I0Ka3aTEIbCTBO PABEHCTBA CTPOUYECYHOTO U
CTOJIOLIOBOTO PAHIOB MATPUIIbI, paboTa ¢ 10Ka3aTeIbCTBOM KPUTEPUS COBMECTHOCTH
CHUCTEMBI JIMHEUHBIX YPaBHEHUM.

. peLIeHNe 3a/1a4 U YIPakKHEHHI]:

peUICHUC 3a/1a4 Ha OIIPCACIICHUEC paHTa MAaTpULIbI. Pemenue 3aa4 Ha MIPUMCHCHUC
KpUTEpHA COBMECTHOCTU CUCTEMBI JIMHEHHBIX ypaBHeHHﬁ.

° IMOoAroTOBKa K KOJUIOKBUYMY

6.2. MeToanueckne yKa3aHusl 110 OPraHU3ALUH CAMOCTOATEIbHOH Pa0oThI CTYAEHTOB




Ycnemnoe nu3ydenne Kypca TpedyeT oT 00yJaronuxcs MOCeIeH s JISKIIUN, akTHBHOU pabOThI Ha
MPaKTUYECKUX 3aHATHUSIX, BBIIOIHEHUS BCEX YUEOHBIX 3alaHUI MpPEenoiaBaTelis, 03HaKOMIICHHS C
OCHOBHOU U IOMTOJHUTENBHON TUTEPATYPOH.

3anuch JIeKIIMU — 0/1HAa U3 (POpPM aKTHBHOM CaMOCTOSTEIbHOM paboThl 00y4aromuxcs, Tpedyromas
HaBBIKOB M YMEHUS KPATKO, CXEMaTUYHO, ITOCIIEIOBATEIBHO U JIOTHYHO (PUKCHPOBATH OCHOBHBIE
MIOJIOXKEHHUS, BBIBOJIBI, 00001IeHN, (POPMYIMPOBKU. B KOHIIE JeKIMK IpenoaBaTeslb OCTaBIsSET
BpeMms (5 MUHYT) JUIsl TOTO, YTOOBI 00yUaroUIecs UMENH BO3MOXKHOCTh 33/1aTh YTOUYHSIOIINE
BOIPOCHI 110 U3y4aeMoMy MaTepuaiy. [3-3a He1ocTaTouHOro KOJIMYECTBA ay IMTOPHBIX YacOB
HEKOTOPBIE TEMBI HE YAAETCS OCBETUTH B TIOJTHOM 00BEME, TOITOMY MPETOAABATENb, 10 CBOEMY
YCMOTPEHHNI0, HEKOTOPBIE BOIIPOCH! BBIHOCUT Ha CAMOCTOSATENIbHYIO paboTy CTYJICHTOB, PEKOMEH Ty S
Ty WU UHYIO IuTeparypy. Kpome atoro, /i gydiiero ocBOEHUs: MaTepraia U cucTeMaTH3alu
3HAHUU N0 TUCIMILTUHE, HEOOXOAMMO OCTOSIHHO pa30upaTh MaTepuabl JIGKIUHA 110 KOHCIIEKTaM U
y4eOHbIM TTocobusaM. B ciyyae HeoOX0auMOCTH 00paIaTbes K MpernoaBaTesio 3a KOHCYIbTallueH.
[MoaroToBKa K MPaAaKTHYECKUM 3aHATHAM.

[Tpu moAroTOBKE K MPAKTHYECKUM 3aHATHIM CTYACHT JIOJDKEH U3yYUTh TEOPETHUECKH MaTepHa 1o
TeMe 3aHATHs (MCIOIb30BaTh KOHCIIEKT JIEKIMM, U3YYUTh OCHOBHYIO JIUTEPATYPY, 03HAKOMHUTHCS C
I[OHOHHHTCHBHOﬁ HHTepaTypOﬁ, npu HCO6XO,[[I/IMOCTI/I JOIIOJIHHUTBh KOHCIICKT, ACJIasd B HEM
COOTBETCTBYIOIIHE 3aIMCH U3 JIUTEPATYPHBIX HCTOYHUKOB). B cirydae 3aTpynHeHUH, BOSHUKAIOMINX
IIPU OCBOCHHMHU TEOPETHUYECKOTO MaTepuala, CTyJIeHTY cieayeT oOpamaThcs 3a KOHCYIbTaluei K
npemnoaBarento. Vs Ha KOHCYJIBTAINI0, HEOOX0IMMO XOPOILO MPOAYMATh BOMPOCHI, KOTOPHIE
TpeOyIOT pa3bsICHEHHUS.

B Hauane npakTHyecKoro 3aHATHSA MPENoAaBaTeilb 3HAKOMHUT CTYIEHTOB ¢ TEMOM, OTJIallaeT IIaH
MIPOBCACHUA 3aHATUSA, BbIAACT 3aJlaHUA. B Teuenne OTBCICHHOI'O BpEMEHU Ha BBIITIOJIHCHUEC pa6OTI:I
CTY/ICHT MOKET 00paTUTHCS K MPETo1aBaTesio 3a KOHCYIbTAlel WK pa3bsCHEHUsIMH. B koHIIe
3aHATUS MPOBOAMUTCS MPHUEM BBINOJHEHHBIX 3aJJaHUI, COOECEeIOBaHUE CO CTYIEHTOM.

Buj pador MeToanuyeckue p eKoMeHIaluu

Jlexknuu Bectu xoHcmekT nekuuid. JIeKIuu BemayTcs B OTAENIBbHON OOmIel TeTpaj,
PEKOMEHIYETCS OCTABJATH MECTO Il 3aMETOK, HalpuMep B BHUJE MOJICH.
3HaHWE OCHOBHOTO Marepuaja TMpeAbIIyIuX JIEeKIUi, BKIOYas 3HaHHE
OCHOBHBIX OTPEICICHHUI U KIFOUEBBIX TeOpeM. PeKOMEHAyeTCS BBIIENIATh B TEKCTE
KJIFOYEBBIE CJIOBA, ONPEACIICHUS, JIEMMbI U TEOPEMBI.

B XO0AC MOATOTOBKHU K MPAKTUYCCKUM 3aHATUAM U3YYUTh OCHOBHYIO
JUTEepaTypy, JeKIuU. BHUMaTenbHO CilylaTh U KOHCIEKTUPOBAaTh 0a30BbIe
IIpakT. 3aHATHS | mpumepsl, pa3oupaeMble penoaBaTeneM. 3aaBaTh yTOUHSIOMINE BOIPOCHI B
X0/Jie peleHus 0a30BbIX 3a/1a4 penoaaBarenemM. [Ipu pemeHnn 1oMantHux
3aJJaHUH epUOINYECKH BO3BPAIIATHCS K pa300paHHBIM Ha MPAKTHUECKUX
3aHATHAX 3a7adyax. CBOEBPEMEHHO U MOJHOCTHIO pelIaTh 3a7aun Ha
CaMOCTOSTENbHYIO padoTy.

CBoOeBpeMEHHOE M KaUeCTBEHHOE BBITIOJIHEHUE CAMOCTOSITEIbHOM paboThl
6azupyeTcst Ha COOIIOJICHUH HACTOSIIIUX PEKOMEHIALUI U U3y4YeHUH
PEKOMEHI0BaHHOMW JIUTEpaTyphl. 3a1aBaTh BOIPOCH! B TEX MECTaX PEILIECHUS
3aJ1a4, BbI3BABILIUX 3aTPyAHEHHUE IIPU CaMOCTOSITENbHOM padoTe. CTyneHT
MOKET JIOTIOJHUTh CIUCOK HCIOJIb30BAHHOW JIUTEPATyphl COBPEMEHHBIMU
UCTOYHUKAMHU, HETPEJCTABIEHHBIMU B CIIUCKE PEKOMEHI0BAHHOM
JIUTEPaTYPHI.




Camoct. paboTa | CamocrostensHas paboTa Benercs B TOH K€ TeTpau, YTO U MPAKTHUECKUE
3aHaTUs. CaMocTosTeNnbHAs paboTa - 3TO OTAEIbHBIN OJIOK, KOTOPBIT
BBIJIETISIETCS 3ar0JI0BKOM, HanpuMmep, "Jlomamnue 3aganue". Pekomenayercs
npopabaTeiBaTh MaTepHall HEMOCPEICTBEHHO MOCIE MPAKTUYECKUM 3aHITHA.
[pu perennu 3a1a4 ¥ NPUMEPOB PEKOMEHYETCs UX BBIIIOJIHEHHUE 110 00pa3ily
U3 MPAKTUYECKOTO 3aHATHs. CBOEBPEMEHHO U MOJHOCTHIO pelaTh 3aa4n Ha
CaMOCTOATENBHYI0 paboTy. CBOEBpEMEHHOE M KAUECTBEHHOE BBIMOIHEHHE
CaMOCTOATENFHOU paboThI Oa3upyeTCst Ha COOMIOACHUN HACTOSITUX

pEKOMEH Il U H3yUYEeHUU PEKOMEHIOBAaHHOMN JTUTEpaTyphl. 3aaBaTh BOIIPOCHI
B TE€X MECTaX peIlIeHUs 3a7a4, BRI3BABIIUX 3aTPYyIHEHUE TIPU CAMOCTOSITEILHOM
pabote. CTyA€HT MOXKET JONOJIHUTH CIIHCOK MCIIOJIb30BAaHHOM JINTEPaTyphl
COBpPEMEHHBIMU UCTOUHUKAMH, HE TPEICTABICHHBIMHU B CITHCKE
PEKOMEHI0BaHHOM JINTepaTyphl

HoxnroToBKa X | [TonroroBka K 9K3aMeHy WIIM 3a4eTy BEIETCS Ha OCHOBE Kypca JICKIHil WK

9K3aMCHY peKoMeH1I0BaHHOH nuTeparypbl. HeoOxo 1Mo 3HaHNe U TOHUMaHHUEe BCeX
MOHATHUH, ONIpeNIeNICHUH, YTBEpKAeHUI, JIeMM U TeopeM. Heobxoaumo ymeHue
(bopmMynHpoBaTh TEOPEMBI B (JOPME HEPOTUBOPEUHUBBIX JIOTHIECKUX
KOHCTpYKUUH. JKenaTelbHO YMETh CTPOUTH U IPUBOJIUTH IPUMEPHI K
COOTBETCTBYIOLUM ONPEAEICHUAM U yTBepxkaeHussM. Heobxonumo 3HaHue
JI0Ka3aTeNIbCTBA TEOPEM U OCTAJIBHBIX YTBEPKACHUM.

6.3. Martepuajbl VI NPOBEJCHUS TEKYIIero W NMPOMEKYTOYHOI0 KOHTPOJIA 3HAHMU
CTY/ICHTOB

®I'OC BO B cooTBeTCTBMHU € IPUHITUIAME BOJIOHCKOTO MpoIiecca OPUEHTUPOBAHBI
MIPEUMYIIECTBEHHO HE HA COOOIICHNE 00YYaloIeMyCsl KOMIUIEKCA TeOPETUYECKUX 3HAHUH, HO Ha
BBIPAaOOTKY y OakanaBpa KOMIIETEHIIUN — JMHAMHYECKOT0 Habopa 3HaHW, yMEHUH, HABBIKOB U
JMYHOCTHBIX Ka4eCTB, KOTOPHIE ITO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE
TPy/a ¥ YCIIEUIHO NMPO(hecCHOHATBLHO PEANTN30BbIBATHCS.
B npouecce onenku 6akanaBpoB HEOOXOIMMO UCIOJIB3YIOTCS KaK TPAAULIMOHHBIE, TaK U
MHHOBAILMOHHBIE TUIIBL, BUJIbI U POPMbI KOHTpOJIs. [Ipn 3TOM nocTeneHHo TpaJuLIMOHHbIE CPEACTBA
COBEPIICHCTBYIOTCS B PyCJI€ KOMIIETEHTHOCTHOTO ITOAX0/1a, & NHHOBALIMOHHBIE CPEICTBA
aIaTUPOBAHBI JJIS IOBCEMECTHOIO IIPUMEHEHHUA B POCCUNCKON BY30BCKOM IIPAKTHKE.
Ilesis npoBegeHus aTTeCTALMHM — IPOBEPKA OCBOCHUS 00pa30BaTENbHON POTPAMMBI JHCIUTUINHBI -
IIPAKTUKyMa 4yepe3 c(hOpMUPOBAHHOCTb 00Pa30BaTENbHbBIX PE3YJIbTATOB.
IIpomexyTouHasi aTTeCTAalUsl OCYLIECTBISAECTCS B KOHIE CEMECTPA U 3aBEPILACT U3yUYECHUE
JMCLUIUINHBL; TIOMOTAaeT OLEHUTh KPYIHbIC COBOKYITHOCTH 3HAHUH U yMEHUH, (hopMUpoOBaHUE
OIIPEIIEIICHHBIX KOMIIETEHIIUN.

OneHOYHBIMU CPEACTBAMU TEKYIIETO OLEHUBAHUS SIBIAIOTCA: TOKJIAJl, TECTHI 10 TEOPETUYECKUM

BOMpOCaM JUCLMIUIMHBI, 3alldTa MpPaKTUYecKuX paboT u T.n. KOHTponb ycBOeHHs MaTrepuana
BENIETCS PEryJSIPHO B TEUSHHE BCETO CEMECTpa Ha MPAKTUYECKHX (CEMHHAPCKHUX, JaO0OpaTOPHBIX)

3aHATHAX.

Kpurepum onieHKM NpoMe:KyTOUYHOI aTTecTauuu B ¢gopme 3a4era

Onenka XapakTepucTuka TpeOOBaHUH K pe3ybTaTaM aTTecTauuu B hopMme 3adera




«3ayTeHoy

Teoperuueckoe copepkaHue Kypca 0CBOCHO MOITHOCTBIO 0e3 MPoOeoB wiu
B 1[EJIOM, MJTH OOJIBIICH YaCThI0, HEOOXOIUMBIC TPAKTUYCCKUE HABBIKA PAOOTHI C
OCBOCHHBIM MaTEpPHAIOM CPOPMHUPOBAHBI I B OCHOBHOM C()OPMHUPOBAHEI, BCE
W OOJIBIIMHCTBO MPETyCMOTPEHHBIX pabodel mporpaMMoi yueOHbIX 3aJaHui
BBIIIOJIHCHBI, OTACJIBHBIC U3 BBITIOJIHCHHBIX 3aI[aHHﬁ coacpiKart OHII/I6KI/I

«He 3auteHo»

Teopetnueckoe coaepkanne Kypca OCBOSHO YaCTUIHO, HEOOXOIUMBIE
HaBBIKH pa0OTHI HE CPOPMHUPOBAHEI HIIH C(POPMUPOBAHEI OT/IEBHBIE U3 HUX,
0OJIBIIMHCTBO MPEIYCMOTPEHHBIX padouell yueOHOM MporpaMMOii 3alaHuil He
BBITIOJTHEHO JIN0O BBIMTOJIIHEHO C TPYOBIMHU OMIOKaMU, KA4€CTBO MX BBHIITOTHEHHS
OLIEHEHO YUCIIOM 0aJllIoB, OJM3KUM K MUHUMYMY.

Kputepum onieHKH NpoMe;KyTOUHOI aTTecTauuu B gopme IK3aMeHa

Ornenka

XapakTepucTuka TpeOOBaHUHN K pe3yIbTaTaM aTTeCTaluu B (hopMe IK3aMeHa

«OTInYHOY»

TeopeTrueckoe coliepkaHue Kypca OCBOSHO MOJIHOCTHIO 0e3 po0esoB,
CHCTEMHO M TITy00KO, HEOOXOIMMBIE TTPAKTHICCKUE HABBIKK PaOOTHI C OCBOCHHEBIM
MaTepuaioM cOPMHUPOBAHBI, BCE MTPEIyCMOTPEHHBIE paboueil yaeOHOH
MPOrpaMMoOi yueOHBIC 3a/1aHuUs BBITOJIHEHBI 0€3YITPEUHO, KAYeCTBO MX
BBITIOJTHEHUS OIIEHEHO YMCIIOM OalJIOB, OJIM3KUM K MAaKCUMYMY.

«Xopo1o»

TeopeTrueckoe coliep:kaHUe Kypca OCBOCHO B LIEJIOM 03 MPOoOeIIoB,
HeO6XOIII/IMBIe HpaKTI/I‘IeCKI/Ie HaBBIKHA pa6OTI)I C OCBOCHHBIM MaTepI/IaHOM B
OCHOBHOM c(hOPMHPOBAHBI, MPEAyCMOTPEHHbIC paboyel yaeOHOMH mporpaMMoit
y‘IC6HI)IC 3aJaHusl BBIIIOJTHCHBI C OTACJIbHBIMH HETOYHOCTAMHA, KA4€CTBO
BBIMOJHEHUS OOJIBIINHCTBA 3aJaHUK OICHEHO YUCJIOM OaJljIoB, OJM3KHUM K
MaKCHUMYMy.

«Y IOBJIETBOPUTE
JBHOY

Teoperuueckoe copepkaHue Kypca 0CBOCHO OOJIbILIeH YacThi0, HO MPOOEIbI
HE HOCST CYIIECTBEHHOTO XapaKkTepa, HeOOXOAUMbIE MPAKTUIESCKUEC HABBIKH
paboThl C OCBOCHHBIM MaTEPUaIOM B OCHOBHOM C(hOPMHUPOBAHBI, OOJIBIIIMHCTBO
MpeIyCMOTPEHHBIX pabodell yaeOHOH mporpaMMoil yaeOHBIX 3a/1aHUi BHITOTHEHBI,
OTACJIBbHBIC U3 BBITIOJTHCHHBIX 33[[3HHI71 coJcpiKaT OHII/I6KI/I.

«Heynosnersopu
TEIBHO

TeopeTrueckoe coepkaHue Kypca OCBOCHO YaCTHYHO, HEOOXOIUMbIC
HaBBIKH pa0OTHI HE CPOPMHUPOBAHEI HIH C(POPMUPOBAHEI OT/IEBHBIE U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHON porpaMMOl y4eOHBIX
3aJJaHUI He BBIITOJIHEHO OO0 BBITIOIHEHO C TPYOBIMH OMIMOKaMH, KA9eCTBO UX
BBITIOJIHCHUS OILICHEHO YUCIIOM 0aJlJIOB, OJIM3KUM K MUHUMYMY.

Konmpozw 0c60€HUA Komnemenuuﬁ

o\

Ne Bun xonTposs KonTponupyembie paszaens KomnereHumu, KOMIOHEHTH]]

KOTOPBIX KOHTPOJIUPYIOTCS




KOHTp.paboTa(IpoBepKa

M OIICHKA)

1 AynuropHast Pazgen 1-Pazgen 2

YK-2, OIIK-1,0I1K-2

I[Tonroroska K|
TeCTHPOBAHUIO(OIICHKA

[pE3yIBTaTORB)

2 TectupoBanue. Pasgen 3-Pazmen 4

YK-2, OIIK-1,0I1K-2

peleHue

MpaKTUYECKUX 3aJaHUI

3 CaMocTosITeNIbHOe Pasnen 5-Pasnen 6

YK-2, OIIK-1,0I1K-2

(ayauropHas)
4 3auet B 1 cemecTpe Pasnen 7 VK-2, OIIK-1,0I1K-2
5 DK3aMeH BO BTOPOM Paznen 8-Paznen 9 VYK-2, OIIK-1,0IIK-2
ceMecTpe

Mamepuanvt 01a npoeedenus meKyuwiec0 KOHMPOIA 3HAHUL U NPOMEHCYMOUYHOU

ammecmavuu.

BOHpOCbI " 3aJaHUA Il KOHTPOJIA paﬁOTLI CTYACHTOB IO TUCHHUIIJINHE Boicmiasi MaTemMaTHKA.

Bapuanr -1.

1. PemuuTh cucTeMY JIMHEHHBIX YPABHEHUIA:
a) metomoMm Kpamepa;

0) metogom ["aycca;

B) METOJIOM 00PaTHOM MaTPHUIlbl (MATPUIHBIM METOJIOM).

Xx+y+2z=0
2x -y =0
-Xx+y+z=0

2. Pelinth ypaBHeHHe (HEPaBEHCTBA):

2X -2
7 X

>5.




3. BLIYHCIUTD ONpeieTuTeb:
a) TI0 OTIPEICIICHHUIO;

0) pasI0KEHHUEM II0 CTPOKE.

3 -2
-2 1 3
2 0 -2

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

1 2
fx)=2x"+3x+5 w 4A=1 3 1
4 1

5. OnpenennTs co0OCTBeHHBIE 3HAYEHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:

Y

6. OnpeneauTs paHr MaTpHULbL, Ipeo0pa3oBaB ee B cTyleH4YaTyI0 MeToaoM I"aycca.

3 -8 -13 -14 -3
0 3 4 2 1
2 6 10 8 12
1 0 5 6 6 3

7. PelinTh MATPUYHOE YPABHEHHE:

1 0 3 14 100
21 -1 21
A= ; B=| 4 1 1, C=|-11|; D= cE={010
301 -3 3
-1 2 -2 22 001
A-B+2-C"=3-x
Bapuant -2.

1. Pemuuth cucTeMy JIMHEHHbIX YPABHECHMIA:
a) metomoM Kpamepa;
0) metogom ["aycca;

B) METOJIOM OOpaTHOH MaTpHULBI (MATPHUYHBIM METOAOM).



2x—-4y+3z=1
Xx—2y+4z=3
3x—y+5z=2

2. Peluuth ypaBHeHHe (HEPABeHCTBA):

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

3. BbIYHCAUTD ONpeie/IuTeNb:
a) MO OIPEJIeNICHHUIO;

0) pa3yIoKEHUEM TI0 CTPOKE.

2 3 4
5 -2 1
1 2 3

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

fx)=3x"-4x+9 u Az(-l 2J
3 4

5. Onpenenursb coOOCTBEHHbIE 3HAYEHUSI M COOCTBEHHbIE BEKTOPbI MATPHIL A:

o

6. OnpeneanTs paHr MaTPHIBI, IPeoOpa3oBaB ee B CTyNeHYATYI0 MeToAoM ["aycca.

5 5 5
5 6 6
1 1

A=

—_ W N

7. PelinTh MATPUYHOE YPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= ; B=| 4 1 1, C=|-11}; D= ; E=1010
301 -3 3
-1 2 -2 22 001

D>—-3-4-C=2-x".



Bapmanr -3.

1. PemuuTh cucTeMY JMHEHHBIX YPABHEHHIA:
a) metomoMm Kpamepa;
0) metogom ["aycca;

B) METOJIOM O0PaTHOM MaTPHUIlbl (MATPUIHBIM METOJIOM).

x+2y+3z=35
2x—y-z=1
x+3y+4z=6

2. Peminth ypaBHeHUe (HEPABEHCTBA):

3 X -4
2 -1 3(=0.
x+10 1 1

3. BbIYUCJIUTD ONIpeieIuTeNb:
a) 110 OIPEeJIEIICHUIO;

0) pa3lIoKEeHUEM TI0 CTPOKE.

1 17 -7
-1 13 1
1 7 1

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

(@)

fx)=7x"+9x-4 wu A=|2 4

5. OnpeneauTh COOCTBEHHBbIE 3HAYEHHUSI M COOCTBEHHbIE BEKTOPBI MATPHIl A:

o)

6. OnpeneanTs paHr MaTPHIBI, MIPeoOpa30BaB ee B CTyNeHYATYI0 MeToAoM ["aycca.



7. PelunTh MAaTPpUYHOE YPABHEHHE:

I 0 3 14 100
21 -1 2 1
A= ; B=1 4 1 1, C=|-11} D= ;E=1010
301 -3 3
-1 2 -2 22 001

(B-EY +C-A=4-x"

Bapuanrt 4.

1. PeminTh cucTeMy JIMHEHHBLIX YPABHEHUI:
a) metomom Kpamepa;
0) metogoMm ["aycca;

B) METOZOM OOpaTHOM MATPHUITHI (MATPHUIHBEIM METOIOM).

x+2y-z=1
-3x+y2z=0
x+4y+3z=2

2. Pemiuth ypaBHeHUe (HepaBEHCTBA):

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

3. BLIYHCIUTD ONpeieTuTeb:
a) TI0 OTIPEICIICHHUIO;

0) pasIoKEHHUEM I10 CTPOKE.

2 0 5
1 3 16
0 -1 10

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

f(x)=3x*+3x-7 m A:“; 61‘

5. OnpeneanTts cOOCTBEHHBIC 3HAYECHHUS M COOCTBEHHbIE BEKTOPBI MATPHI A:



3 -1 2

2 2 -1

6. OnpeneanTs paHr MaTpHIbI, MPpeoOpa3oBas ee B cTyneHYaToM MeTtoae I'aycca.

1 1 0 -1

-1 0 2 1
A=

1 2 2 -1

-2 1 6 2

7. PelunTh MAaTPpUYHOE YPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= ; B=14 1 1, C=[-11 D= ; E=[010
301 -3 3
-1 2 -2 22 001
r 1
C-A-2-B =—-x.
3
Bapmuanr -5.

1. PeminTh cucTeMY JIMHEHHBLIX YPABHEHUI:
a) metomoMm Kpamepa;
0) metogoMm ['aycca;

B) METOZOM OOpaTHOM MATPHUITHI (MATPHUIHBEIM METOIOM).

X+y+z=a
X—y+z=>b
X+y—-z=c

2. Pemuth ypaBHeHHEe (HEPABEHCTBA):

2 X+2 -1
1 1 -21>0.
5 -3 X

3. BLIYHCIUTD ONpeieTuTeb:

a) TI0 OTIPEIICIICHUTO;



0) pasoXKEHHUEM TI0 CTPOKE.

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

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

31 0
flx)=—x"-2x-1 wu 4=[2 4 -1
0 0 -3

5. OnpeneanTts cOOCTBEHHBIE 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:

-2 -3 5
A=| 5 7 -11
6 g8 -3

6. OnpeneanTs paHr MaTPHIBI, MPeoOpa3oBaB ee B cTryneH4YaToM Mertone I'aycca.

3 -1 1 2 -1
0 2 -1 0 1
A=
-1 0 -1 0 -1
2 1 -1 2 -1
7. PelinTh MATPHUYHOE YPABHEHHE:
1 0 3 14 100
21 -1 21
A= ; B=| 4 1 1, C=|-11|, D= cE={010
301 -33
-1 2 -2 22 001
r 1
(B-C) +2-4=-x
Bapmuanr -6.

1. PemnTh cucTeMy JTHHEHBIX ypaBHEeHHI:
a) metonoM Kpamepa;
0) metogom ["aycca;

B) METOJIOM 0OPaTHOW MaTPHUIIEl (MATPUIHBIM METOJIOM).



2X-y+z=2
3x+2y+2z=-2
x-2y+z=1

2. Peluuth ypaBHeHHe (HEPABeHCTBA):

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

3. BeruncanTs onpeeanTeib:
a) 0 OIPEJIeNICHHUIO;

0) pa3JIoKEHUEM TI0 CTPOKE.

ax a’+x’ 1
ay a’+y> 1
az a’+z* 1

4. Haiitu f (A), ecan 3apanbif(x) u A.
) 1 -1
flx)=-3x"-3x+7 u A= 3 |

5. Onpenennrts co0OCTBeHHbIE 3HAYEHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:
1 2 5

A=|3 2 1
1 1 1

6. OnpenesuTh paHr MaTPHIIBI, NPe0GpPa30BaB ee B CTyNneHYaTy0 MeToaoM ["aycca.

2 0
A=]1 0 1
-2 1 2

7. PelunTh MAaTPpUYHOE YPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= ; B=| 4 1 1, C=|-11} D= ;E={010
301 -3 3
-1 2 -2 22 0 01

4.(D-Af +C=4-x

Bapmuanr -7



1. PemuuTh cucTEMY JIMHEHHBIX YPABHEHHIA:
a) metomoMm Kpamepa;
0) metomom ["aycca;

B) METOJIOM O0PaTHOM MaTPHUIlEl (MATPUIHBIM METOJIOM).

2x -4y +9z =28
7x+3y-6z=-1
7x+9y-9z=5

2. Pelinth ypaBHeHHe (HEPaBEHCTBA):

X X 1
0 1 1 >0
0 0 x-1

3. BLIYHCJIUTD OnpeieTuTeb:
a) TI0 OTIPEIEIICHHUIO;

0) pa3lIoKEHUEM TI0 CTPOKE.

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

4. Haiitu f (A), ecin 3apanbIf(x) u A.

1 0 2
f(x)=9x*+2x+10 u A=|3 1 -1
4 3 -7

5. OnpenennTts co0OCTBeHHbIE 3HAYEHHUA M COOCTBEHHbIE BEKTOPHI MATPHIl A:

A:(i 32j

6. OnpeneanTs paHr MaTPHIBI, MIPe0OpPa30BaB ee B CTyNeHYATYI0 MeToAoM ["aycca.

1 3 4
A=| 2 4 6 8
3 6 9 12

7. PeliuTh MATPUYHOE YPABHEHHE:



0 3 14

301

1
21 -1
A=( ]; B=| 4 1 1 C=|-11)D=

2-B*+A"-C" =E-x

Bapwuanr -8.

1. PemnTh cucTreMy JTHHEHBIX ypaBHEHHII:

a) metonoM Kpamepa;

0) metogom ["aycca;

B) METOJIOM OOpaTHOW MaTpHIbI (MATPHYHBEIM METOIOM).

xX+2y—-z=2
2x=3y+2z=2
3xy+z=8

2. Peluuth ypaBHeHHe (HEPABeHCTBA):

2 5 2xX
8 10 -11=0.
2 -6 3

3. BeruucauTs onpeaeanTeib:
a) 0 OIPEJIeNICHHUIO;

0) pa3oKEeHUEM 10 CTPOKE.

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

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

. (1 2
f(x)=—7x -7x-1 mn A_£-l _3j

N

100
cE=]010
001

5. OnpeneauTh COOCTBEHHBbIE 3HAYEHHUSI H COOCTBEHHbIE BEKTOPHI MAaTPHIl A:



3 -1 1
A=| -1 5 -1
1 -1 3

6. OnpeneanTs paHr MaTpHIbI, MPpeoOpa3oBas ee B cTyneHYaToM MeTtoae I'aycca.

1 0
A= 0 0 O 0 O
2 0 0 11

7. PemiuTh MaTpU4YHOE YPABHEHHE:

1 0 3 14 1 00
21 -1 2 1
A= ; B=| 4 1 1, C=|-11} D= cE=[{010
301 -3 3
-1 2 -2 22 001
B-AT-3.C=5-x
Bapuant -9.

1. PemuuTh cucTeMY JMHEHHBIX YPABHEHHIA:
a) metooM Kpamepa;
0) metogom ["aycca;

B) METOJIOM OOpaTHOH MaTpHULbI (MATPHYHBIM METOAOM).

X-y+z=a
x+y—-z=b
-x+y+z=c

2. Peminth ypaBHeHUe (HEPABEHCTBA):

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

3. BbIYUCJIUTD ONIpeieIuTeNb:
a) 10 OIPEeJIEIICHUIO;

0) pazioKeHUEM 110 CTPOKE.



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

1 2 1
fx)==9x*+5x-1 u A=|3 1 -1
4 2 -7

1 1 3
A= 5 1
3 1 1

3 5 7
A=|1 2 3
1 3 5

7. PemunTh MaTPpU4YHOE YPABHEHHE:

1 0 3 14 10O
21 -1 2 1
A= ; B=| 4 1 1, C=(-11 D= ; E=(010
301 -3 3
-1 2 -2 22 001
(4-B) -3-C=x
Bapuanr -10.

1. PemuuTh cucTeMY JMHEHHBIX YPABHEHHIA:

a) metomom Kpamepa;

0) metogom ["aycca;

B) METOJIOM OOPaTHOM MaTPHUIIEl (MATPUIHBIM METOJIOM).
xX+2y+z=4

3x-5y+3z=1
2x+7y—z=8

2. Pemunth ypaBHeHUe (HEPABEHCTBA):



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

3. BeryucauTs onpeenTelb:
a) TI0 ONPEICICHUIO;

0) pa3oKEeHUEM 10 CTPOKE.

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

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

f(x):—8x2—7x+3 U Az(-; -82j

5. OnpeneauTh cCOOCTBEHHbIE 3HAYEHHUSI M COOCTBEHHbIE BEKTOPBI MATPHUII A:

2 1 1
A= 2 1
1 1 2

6. OnpenesuTh paHr MAaTPHIIbI, MPeoGpa3oBaB ee B cTyneHyaToM Metone I'aycca.

A=

NN o =

0 20
1 02
0 40

S o O

7. PerunTh MATPUYHOE YPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= ; B=| 4 1 1l C=|-11]; D= ; E=(010
301 -33
-1 2 -2 22 001

(B-E) =C-A+2-x

HHEPEYEHD BOITPOCOB K 3AYETY B 1 CEMECTPE
1. Marpuus! 1 onepanuy Haj HUMH.

2. MuHOpSI 1 anreOpandeckre T0MOITHEHUS.

3. Metoapbl BEIYUCIICHUSI ONIPEAeIUTENCH.

4. ObpaTHast MaTpHIia.



5. JIuHeitHple onepaluy HaJl BEKTOpamHu.

6. Paznoxxenue BekTopa mo 6asucy.

7. CxansipHO€ U BEKTOPHOE, CMEIIaHHOE MPOU3BEICHUE BEKTOPOB.
8. YpaBHEeHUE JTUHUM HA TIJIOCKOCTH.

9. PaznuuHble ypaBHEHUs MPSAMOIl Ha MIIOCKOCTH.

10. B3auMHO€E pacnosio;keHue NpsSMbIX Ha MIOCKOCTH.

11. PaznuuHble BUIbl ypaBHEHUS JIOCKOCTH B TPOCTPAHCTRBE.

12. PaccTostHuE OT TOUKH A0 MIOCKOCTH.

13. PaznuuHble BUIbI YpaBHEHUH NPSAMON B TPOCTPAHCTBE.

14. YucnoBble NOCIEN0BATEILHOCTH.

15. Boluncnenue npeaenoB nociae0BaTeIbHOCTEN, COAepKAIINX HEONPEIeIEHHOCTH.

16. ®yHKIIMH OTHOM MEPEMEHHOM: 00J1aCTh ONpeeNieHus, 00IacTh 3HAYCHH S, YETHOCTh
GbyHKIIUN.

17. Ilpenen GpyHKIHUA B TOUKE.

18. IlpumeHeHne 3aMedaTesIbHbIX MPEIeTIOB aHAIN3A.

19. CpaBHeHHE OECKOHEYHO MaJIbIX (PYHKIIHIA.

20. UccnenoBanue (GyHKIUU Ha HETIPEPHIBHOCTb.

21. IIpousBoaHas GyHKIIMH OJHOW MEPEMEHHOM.

22. I'eOMETpUYECKHI CMBICII TPOU3BOIHOM.

23. TuddepenmmpoBanne cioXHOU (QyHKINH.

24. IIpon3BOHBIE BBICIIUX MOPSIIKOB.

25. BeluucieHue 3KkCTpeMyMOB.

26. UccnenoBanue GpyHKIUI ¢ TOMOIIBIO IPOU3BOIHON M MOCTPOEHUE IPa(UKOB.
27. HemocpencTBEHHOE UHTErPUPOBAHUE.

28. nTerpupoBaHue 3aMEHON IEPEMEHHOM.

29. UnTerpupoBaHue 1Mo 4acTsSM B HEONPEAEIEHHOM UHTErpase.
30. MaTerpupoBanue parmoHaIBHBIX APOOCH.

31. ®opmyna Herorona-Jleitoauna.

32. VIuTterpupoBaHue 10 YacTsAM B ONPEAEICHHOM HHTErpae.



33. 3aMeHa NepeMEHHOM B ONPEICIICHHOM UHTErpaje.

34. [IpunoxeHus: ONpeeIeHHOr0 HHTEerpaa.

35. UuciioBble MHOKECTBA.

36. AnreOpanveckasi U TpUroHOMETpUUIecKas opMa KOMIUIEKCHOTO YHCIIa.
37. ®opmyna Myaspa.

HEPEYEHD BOITPOCOB K 3K3AMEHY BO 2 CEMECTPE
1. DyleMeHThl KOMOMHATOPUKH.

2. Onepanuu HaJ COOBITHUSIMHU.

3. Cxema paBHOBO3MOKHBIX UCXO/IOB.

4. TeopeMbl CIIOKEHUSI 1 YMHOKEHUS BEPOSITHOCTEM.

5. ®opMya NOJHOW BEPOSITHOCTH.

6. ®opmysl baiieca.

7. Cxema bepnyiuu.

8. IlpenenbHbie TeopeMbl Myaspa-Jlamaca.

9. PaBHOMepHBIi1 3aK0H pacnpenenenus CB.

10. T'eomeTpuueckuii 3akoH pactpenenenus CB.

11. I'unepreomerpuueckuii 3akoH pacnpenenenus CB.

12. Hopmanbnblit 3akoH pactipeaenenust CB.

13.. [Toka3zarenbHbIi 3aKOH pacnpeaeneaus CB.

14 XapaKkTepuCTUKHU AUCKPETHOW U HENPEPBHIBHOM CIly4allHOM BEIMYMHBI.
15.. BeposiTHOCT NOMalaHUS B 3aJJaHHBIN MHTEPBAJL.

16. Be1OOpOYHBIH METOI.

17. ToueuHble OLIEHKH YMCIIOBBIX XapaKTEPUCTHK.

18. IlpoBepka cTaTUCTUUECKHUX TUIIOTES.

19. ITocranoBka 3agaun JII1. [ToctpoeHne MaremMaTH4e€CKOM MOJIEIH.
20. JlormyCTUMBII 1 ONTUMAJIbHBIN I1JIaHBI.

21. I'paduueckuit meron pemenus 3agay JITI.



7. YdeOHoO-MeTOAUMYECKOE M MaTEepPHAJbLHO-TeXHHYECKOe olecnmevyeHHe TUCIHUIINHBI

(moayns) Beiciass MaTeMaTHKA.

7.1. YueOHas quTepaTypa
OcHoBHasi iMTEepaTypa
1. KonbutoBa, H.T. Marematuueckuii ananu3: yueOHo-MeToquueckoe nocooue / H.T.KonsLioBa,

ML TTogny6nas, E.I'. CBepmiiosa. - 2-e u3n., crep. - Mocksa; bepnun : lupekrMenua, 2017. -
94 c.: URL: http://biblioclub.ru/index.php?page=book&id=477628

2. Beperennnkon, B.H. Bricias maTemaTnka. AHaIUTHYECKAst TEOMETPHS: y4eOHO-
METOAMYECKOE
nocobue / B.H. Beperennukos. - Mocksa; bepnun : lupexkr-Menua, 2018. - 193 c.: URL:
http://biblioclub.ru/index.php?page=book &id=482727

JonogHuTe/IbHAS JUTEpATYypa.

1. Topeno, B.1. Maremaruka: cOOpHUK 3amad U ynpaxkuenumii: [16+] / B.W. T'openos,
T.H.Jlemamesa, O.JI. KapenoBa; mox o6m. pea. B.M. Topenosa; Poccuiickas
MEXIyHapoaHasl akaaeMus Typusma. - MockBa: YHuBepcuterckas kaura, 2016. - 112 c.:
URL: http://biblioclub. ru/index. php?page=book&id=574947

2. bakct JI.A.®uHaHCcOBas MaTeMaTHKa Y4EOHO - METOJIUYECKOE MocoOme /it OakaaaBpoB

M0 HAaMpaBJICHUSAM TMOATOTOBKH " DKoHOMHKA", MeHeKMeHT" (MaTeMaTUueCKui UK

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

3. baxcr JI.A. Teopus BeposTHOCTEl 1 MaTeMaTHUYeCKasi CTaTUCTHKA: y4el. mocodue., 2012
r. http://1ib.7480040.ru/index.php/uchebno-metodicheskie-posobiya
7.2. UnTEpHET-pecypChl
1. http://mon.gov.ru - cant MuHo6pHaykm PO
2. http://www.edu.ru/ - 6ubnnoteka deaepanbHoro nopTtana «Poccuitckoe obpasoBaHMe»
(cofep»KuUT KaTanor cCbIOK Ha MHTEPHET-PECYPCHI, 3IEKTPOHHbIE BUBAMOTEKM NO PA3NINYHBIM BOMPOCAM
obpasosaHua) 3. http://www.prlib.ru - NpesnaeHTckaa 6ubanoTeka
4. http://www.rusneb.ru - HaunoHanbHas aneKkTpoHHas 6ubanoTeka
5. http://elibrary.rsl.ru/ - cait Poccuitckoin rocypapctseHHon 6ubanotekn (pasgen «n1eKTpoHHas
6ubnnoteka»)
6. http://elibrary.ru - Hay4Hana anekTpoHHaa 6ubnunoteka «EHbrary»
7. http://lib.icone.ru - 3nekTpoHHO-6MbAMOTEYHan cuctema AHO BO «MHCTUTYT HenpepbiBHOrO

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 «3agaun» no
MartemaTtunke

10. http://eqworld.ipmnet.ru/ Hay4Ho-o6pasoBaTenbHblin caT EqWorld — Mup matemaTMyeckux
ypaBHeHW

7.3. IlporpammHoe obecneyeHne TUCHUILIMHBI Bpiciiasi MmaTemMaTnka

WNHdpopmanmoHHbIE TEXHOIOTUU

1. IlepcoHanbHbIE KOMITBIOTEPHL;

2. JlocTyn K MUHTEPHET

3. IIpoexTop.

4. Cucrema VOTUM

[IporpammHuoe obecrieueHue

. Windows 7

. LibreOffice Writer,

. LibreOffice Calc,

. LibreOffice

. Impress

. ZOOM (OTKpBITHIH JOCTYII)

. «Ckaiim» (OTKpBITBIN AOCTYII)

7

WHdopmannoHHbIe CLIPaBOYHBIE CUCTEMBI
1. YauBepcurerckas nadopmarronHas cucrema POCCUS -http://www.cir.rn/

N3N W~

7.4. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne TUCHUILINHGI BpIciiasg MaTeMaTHKa

I[J'Iﬂ OCBOEHHUSI JAHHOI IMCIHUILIMHbI H606XOJII/IMI>I:

- MyJIbTUMEIUITHBIE Cpe/ICTBA 00yUYeHus (KOMITbIOTEP U MIPOEKTOp, pecypchl MHTepHeTa);
- KJIacCM4€ecKasl JI0CKa;
-MeJl.



Pabouass nporpamma aucUMIUIMHBI BpIcias MaTemMaTWka COCTaBI€H B COOTBETCTBUU C
tpeboBanusmu PI'OC BO mno nanparnenuto mnoxarotoBku 38.03.04 TocynmapcTtBeHHOEe U
MYHULUMNAIBHOE YIPABICHUE, YTBEPXKICHHOTO MTpUKa3oM MuHHCTEpCcTBAa 00pa30BaHUs U HAYKU
Poccuiickoit ®enepaunu ot 13.08.2020 r. Nel1016

IIporpammy cocraBui:
K.(0.-M.H., podeccop kadenpsl «Maremarnuecknii anammsy TankueB Mcemanin AonoBuy

[Iporpamma onoOpeHa Ha 3acenaHnu Kadeapbl «MaTeMaTHUeCKU aHaTN3
rpotokoda Ne 7 ot «11» mapra 2025 1.

IIporpamma ogo0peHa Y4eOHO-METOAUYECKHM COBETOM (DaKyJIbTETa IKOHOMHMKH U YIIPABICHMUS
npotokoi Ne 7 ot «13» mapra 2025 r.



®OH/] OIEHOYHBIX CPEJICTB MO JUCIUTIIAHE (MOIYJIS)

b1.B.09 BHICIIIASA MATEMATHUKA

Hanpasnenue noarotoBku
38.03.04. «I'ocyaapcTBeHHOE H MYHHIMIIAJLHOE VIPABJICHHUE)

KBanudukanus BbITyCKHUKA
bakaJjasp

®dopma 00yueHuUs
Ounas

Marac, 2025



1. IlepeyeHb KOMIeTeHI M, ¢ YKa3aHMeM J3TanoB UX (OPMHMPOBAHUA B Ipolecce
O0CBOEHUS 00pa30BaTeIbHON NPOrpaMMBbI.

[Ipy ocBoeHMM JOUCHUIUTUHBI  (MOJYJIs) 3a  Hew,

peanu3yiorca 1Mo TemaMm (paszjenaM) AUCHUIUIMHBL (MOAyNs), B OINPEACICHHOW CTEeNeHU

KOMIICTCHIIUKU, 3aKpPCIIJICHHBIC

(HOJ'IHOCTBIO HJIn B OFOBOpCHHOfI I'IS.CTI/I) " Ha OIIPCACIICHHOM 3Tallc

Tabmuual.

IlepeyeHb KOMIETeHHHUII ¢ yKa3aHueM 3TanoB uUX (GopMHpPOBaHUSA B Ipolecce
0CBOEHUS 00pa30BaTeJIbHON MPOrpaMMbl

HanmeHoBaHue
Kateropum
(rpynnbi) YK

Koa, HaumeHoBaHue
yHUBepcanbHOMU
KomneTeHuuun

Kop, HammeHoBaHue UHAOUKATOPAa AOCTUXEHUA
yHMBepcaanoﬁ KomnetTeHuuun

CucremHoe n
KpUTHUYecKoe
MbilleHne

YK-1. CnocobeH
OCYLLLEeCTB/ATD

YK-1.U-1. AHannsunpyet 3aga4y, Bblaenas ee
6a30Bble cocTaBAAOWME;

NOUCK, KPUTUUECKUN
aHanu3 uHpopmauum,
NPUMEHATb
CUCTeMHDbIM noaxoa,

YK-1.1-2. OnpepenaeTt, UHTepnpeTMpyeT n
paHXupyeT MHbopmauuto, Tpebyemyto ans
peleHnA NOCTaBNEeHHON 334a4u;

ONA pelweHns
NOCTaB/IEHHbIX 33434

YK-1. U-3. Ocywectsnaet NnonUcKk MHpopmauum ana
peleHna NocTaBAeHHOM 3a4a4M MO PA3/INYHbIM
TUNAM 3aNpPOCOB;

YK-1. N-4. Npun 06paboTke MHPopmaunmn otamyaer
$aKTbl OT MHEHWIA, MHTEPNPETALUUIA, OLLEHOK,
bopMmupyeT cOBCTBEHHbBIE MHEHUSA U CYXKAEHUA,
apryMeHTUpYeT CBOM BbIBOAbI M TOUKY 3peHUS;

YK-1. U-5. PaccmaTtpusaeT 1 npegnaraet
BO3MOXHble BapMaHTbl peLleHmA NoCTaBAeHHOM
334344, OLEHMBAA UX AOCTOMHCTBA U HEAOCTATKM.

Pa3paboTka u
peanusauus
NPOEKTOB

YK-2.

CnocobeH
onpeaenaTb Kpyr
3a4ay B pamKax

YK-2. U-1. OnpegendaeT Kpyr 3aga4 B pamkax
NOCTaBNEHHOM Lenun, onpeaenaeTt CBA3N Mexay
HUMWY;

nocrtaB/ieHHOM
uenu 1 sbibupatb
onTUmanbHble

YK-2. U-2. MNpepnaraet cnocobbl pewenunn
NMOCTaBAEHHbIX 33434 U OXKnagaemble pesynbraThl;
OLEeHUBAET NpeanoXKeHHble cnocobbl C TOUKK




cnocobbl nx
pelweHus, ucxoaa us
AeicTByloWwmx
NpPaBoBbIX

HOpM,

MMmeroLwmxca
pecypcos 1
OrpaHuUYeHui

3peHnNA COOTBETCTBUA LLENTN NPOEKTAQ,

YK-2. N-3. MnaHnpyeT peanmnsaunto 3aaad B 30He
cBoem

OTBETCTBEHHOCTU C Y4ETOM UMEIOLLMUXCA PECYPCOB U
OrpaHUYeHUI, AENCTBYIOWMX NPABOBbIX HOPM;

YK-2. U-4. BbinonHAET 334341 B 30HE CBOEM
OTBETCTBEHHOCTM B COOTBETCTBUM C
3an1aHNPOBAHHbIMM Pe3yNbTaTaMM U TOUKaMU
KOHTPO/1A, NP1 HEOOBXOAMMOCTN KOPPEKTUPYET
cnocobbl peweHmnn 3a4ay;

YK-2. U-5. MNpeacrasnsaet pesynbTaTbl MPOEKTA,
npeaaaraet BO3MOMXKHOCTM MX UCNONb30BAHUA U/ UK
COBepPLUEHCTBOBAHMUA.

2. Onucanue mokasarejied u KPUTECPUEB OLICHUBAHUS KOMIIETEHIIMH Ha PA3JTHYHBIX
Tanax Mmx (l)OpMI/IPOBaHI/Iﬂ, OIMMCaHHue IKAaJ OHCHUBAaHUA

Ta6muma 2.
ComnocraBiieHue HIKAJI OLlEeHHUBAHUSA
4-6amnbHas | OTIMYHO Xopo1o VY nosnersopurensHo | HeynosiersopurensHO
IKasiga (moBbIIEHHBIN | (6a30BbBIN (moporoBbIit (YpoBeHb He
(ypoBeHb YPOBEHB) YPOBEHB ) YPOBEHB ) chopMHpPOBaH)
OCBOCHHUS)
100-6annbHas | 91-100 81-90 61-80 0-60
LWKana
buHapHan 3aureHo He 3aureno
LKana
Tabmuma 3.

OHEHI/IBaHI/Ie 0TBE€TA HA BOIIPOCHI IO TEMaM JIJIsl YCTHOI'0 OIIpoca

4-6annbHas 1mKaia (YpoBeHb

OCBOEHUS)

Iloka3zarenu

Kpurepun




OTanvHO (TTOBBIIEHHBIN
YPOBEHbB)

Xoporio (6a30BbIi YPOBEHB)

Y 10BII€TBOPUTEIIHHO
(OpOTrOBBIN YPOBEHB)

HeynoBnerBoputensHO
(ypoBeHb HEe CPOPMHUPOBAH)

- [lonHOTA M3N10KEHUA
TEOPETUYECKOI0 MaTepuaa;
- [IpaBUABHOCTH W/MIH
apryMEHTUPOBAHHOCTb
U3JI0KEHUS
(TIocenoBaTeNbHOCTh
necTuil);

- CaMOCTOSITENBHOCTD
OTBETA;

- Kynberypa peun.

CTyZIeHTOM J1aH MOJIHBIU, B
JIOTUYECKOM
MOCJIE0BATENBHOCTH
pa3BEPHYTHIN OTBET HA
MOCTaBIIEHHBINA BONIPOC, TIe
OH IIPOJIEMOHCTPUPOBAI
3HAHMS MIPEIMETA B TIOJTHOM
o0Bbeme yueOHOM
IIPOrPaMMBl, JOCTaTOYHO
TyOOKO OCMBICTHBAET
JTUCHUILIAHY, TPUBOIUT
COOCTBEHHBIE IPUMEPHI TIO
npoOemMaTiKe
MOCTaBJIEHHOT'O BOIIPOCa

CryneHTom JiaH
pa3BEpHYTHIN OTBET Ha
MOCTaBJIEHHBIN BOIPOC,
NPUBOAUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOO/IHOE BIIJICHHE
MOHOJIOTHYECKOU PEeYbl0,
JIOTUYHOCTH U
MOCJIEIOBATENBHOCTD
orBeTta. OHAKO
JIOTTYCKAaeTCsl HETOUHOCTh B
OTBETE.

CTyZIeHTOM J1aH OTBET,
CBU/JIETEIBCTBYIOLLUI B
OCHOBHOM O 3HAHUHU
MPOIECCOB U3y4aeMOi
JMCUMIUIMHEI,
OTITMYAIOIINHCS
HEJI0OCTaTOYHOU ITyOMHOMN 1
MOJIHOTON PACKPBITUS TEMBI,
3HAHHUEM OCHOBHBIX
BOIIPOCOB T€OPUH,
HEJ0CTaTOYHbIM YMEHUEM
JaBaTh apryMEHTUPOBAHHBIE
OTBETHI U IPUBOJUTH
MIPUMEPHI, HEJOCTATOYHO
CBOOOIHBIM BIIaJEHUEM
MOHOJIOTHYECKOU peyblo,
JIOTHYHOCTRIO U
MOCJICAOBATEIIFHOCTHIO
OTBETA.

CTyneHToM J1aH OTBET,
KOTOPBIN CONEPKUT PAL
CEpPBhE3HBIX HETOUYHOCTEN,
0OHapy KMBAIOIIHHA
HE3HaHUE TMPOLECCOB
M3y4aeMoOU MpeaMeTHON
001acTH, OTJIMYAIOIIHICS




HErNyOOKUM pacKphITHEM
TEMbI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHUH,
HEyMEHHEM JaBaTh
apryMEHTUPOBaHHbIE
OTBETHI, CIIa0BIM BJIaJICHHEM
MOHOJIOTHYECKOH PEYBIO,
OTCYTCTBHEM JIOTUYHOCTH U
II0CJIEI0BATEIBHOCTH.
CtyneHT He criocoOeH
OTBETUTH Ha BOIIPOCHI JAXKE
MPU JOMOJHUTEIIbHBIX
HABOJAIIUX BOIIPOCaX
IPEeno1aBaTesl.

Taonuua 4.

OuneHuBaHue NOATOTOBKH pedepaToB

4-6annbHas 1mKana (YpoBEeHb
OCBOEHUS)

Ilokazarenu

Kpurepun

OTiiuHO (TTOBBIIICHHBIH
YPOBEHB )

Xopomio (6a30BbIi YPOBEHB)

VY 10BIETBOPUTENBHO
(OpOroBBINl YPOBEHB)

- IlonmHOTA M3M0KEHUS
TEOPETUUYECKOT0 MaTepuaa;
- [IpaBunbHOCTH W/1IH
apryMEHTUPOBAHHOCTh
H3JI0KCHHUS
(mocnenoBaTeIbHOCTh
JIeHCTBUI);

- CaMOCTOSTEIIEHOCTD
OTBETA;

- Kynberypa peun.

BbINOJIHEHbI BCe TpeboBaHUSA K
HanMcaHuio 1 3almTe pedepara:
o6o3HayeHa npobnema u
060CHOBaHa eé aKTyaNbHOCTb,
cAenaH KpaTKkMn aHanus
Pa3INYHbIX TOYEK 3peHNA Ha
paccmaTpuBaemyto npobaemy u
NIOTMYHO M3/10XKeHa cobCTBEHHasn
nosuuma, CGopmyanpoBaHbl
BbIBOAbI, TEMA PacKpbITa
NOJIHOCTbIO, BblAep:KaH 06BbEM,
cobnoaeHbl TpeboBaHUS K
BHelHeMy 0bOPMAEHUIO, AaHbl
npaBwu/bHble OTBETbI Ha
OOMNOIHUTE/IbHbIE BOMPOCHI

OCHOBHble TpeboBaHUA K
pedepaty 1 ero 3awute
BbINOJIHEHbI, HO NPU 3TOM
[OnNyLeHbl Hefo4Y€EThI. B
YaCTHOCTU, UMEHTCA HETOYHOCTHU
B U3/I0XKEHMM MaTepuana;
OTCYTCTBYET NIOrMYecKasn
nocnefoBaTeNbHOCTb B
CYXXIEHUAX; HE BblAepPKaH 06BEM
pedepaTta; UMetoTCA yNyLLeHUs B
odopmaeHnH; Ha
[ONONHWUTEIbHbIE BOMPOCHI NPU
3almTe AaHbl HEMO/HbIE OTBETbI

MMeIoTCA CYLL,eCTBEHHbIE
oTCTynAeHns oT TpeboBaHUi K
pedepupoBaHuio. B yacTHOCTU:
Tema OCBelLLeHa IMLb YaCTUYHO;
AonyueHbl GakTUYecKkme ownobKu




B cofepKaHuu pedepata nam npm
OTBETe Ha [ONONHUTENbHbIE
BOMPOCHI; BO BPeMA 3aLLUTbI
OTCYTCTBYET BbIBO/,

Tema pedepaTa He pacKkpbITa,
06HapyKMBaETCA CYLLECTBEHHOE
HenoHMmaHue npobaembl

HeynosnersopurensHo
(ypoBeHb He c(OPMUPOBAH)

Tabmuia 5.

OneHnBaHue OTBETA HA 3aUeTe

4-0aypHAas IMIKajaa Tlokazarenu

(YpoBeHb OCBOEHUS)

Kpurepun

BbIMONHEHbI BCE
TpeboBaHMA K HAaNUCaHUIO U
3awmTe pedepara:
0603Ha4yeHa npobnema u

- ITostHOTA M3J10KEHUA
TEOPETHUECKOT0 MaTepuaa;
- [IpaBunbHOCTD W/MMH

OTan4HO (MOBBIILIEHHBIN
YPOBEHb )

apryMEHTHPOBAaHHOCTh iy
ob60cHOBaHa eé

M3JIOKCHIA aKTyanbHOCTb, cAenaH

(I1ocIe10BaTEeNLHOCT KpaTKWI1 aHan3 PasinyHbIX

JeUCTBUN); TOYEK 3pPEHUA Ha

- CaMOCTOSITCILHOCTL OTBETA; paccMaTpuBaemyto

- Ky_]'H,Typa peyn. npobaemy 1 NOrMYHO

n3noxeHa cobcTBeHHan
nosmums,
chopmMynnpoBaHbl BbIBOABI,
TeMa pacKpbiTa NOSHOCTbIO,
BblAep:KaH 06bEM,
cobnoaeHbl TpeboBaHUA K
BHeLWHeMy 0bOpMAEHNIO,
[OaHbl NPaBU/IbHble OTBETbI
Ha AONONHUTENbHbIE
BOMpPOChHI

OCHOBHble TpeboBaHUA K
pedepaty u ero 3awmTe
BbINOJ/IHEHbI, HO NPW 3TOM
A0NyLWeHbl Heao4éThl. B
YaCTHOCTU, UMetoTCA
HETOUYHOCTU B U3/IOXKEHUM
mMmaTepuana; oTcyTcTeyeT
noruyeckas
nocnefoBaTelbHOCTb B
CYKAEHUSAX; HEe BblaepKaH
06bEM pedepata; umeroTcA
ynyweHns B obopMIeHUU;
Ha JONONHUTENbHbIE
BOMPOCbHI NPU 3aLLUTe AaHbl
HernoJ/iHble OTBETbI

Xoporo (0a30BbIi
YPOBEHb )

«3a4yTeHo»




yI[OBJ'IeTBOpI/ITe_]'ILHO MMELIOTCA CyleCTBEHHbIe

(IOporoBbIii ypOBEHb) OTCT6YI'II18HVIVF| ot
TpeboBaHWM K

pedepupoBaHuio. B
YaCTHOCTU: TEMA OCBELLEHA
JIMLWb YaCTUYHO; AONYLLEHbI
daKTUYecKkme oWwnbKM B
cofeprkaHuu pedeparta unm
npu oTBeTe Ha
[AONONHUTENbHbIE BONPOCHI;
BO BPEMSA 3aLLMTbI
OTCYTCTBYET BbIBOA,

HeynosnerBopurensHo Tema pedepata He
(ypOBeHb He pacKpbiTa, 0bHapy»KunBaeTcs
CyLLEeCTBEHHOE

CPOPMHUPOBAH
(b PMUD ) HernoHMMaHue npobnemsbl

3a4YTEeHO»

«He

3. TunoBblie KOHTPOJIbHbIE 3aaHHsl, HEOOXOAMMBbIE /JJsl OLEeHKH 3HAHWI, YyMeHMH,
HABBIKOB M (WJIM) ONBITA JAeATEJNbHOCTH, XAPAKTEPU3YKOIIMX 3Tanbl (GopMuUpOBaHMS
KOMIIeTEeHIMd B Ipolecce OCBOEHHSI OCHOBHOI NpogeccuoHANbHON 00pa3oBaTeIbLHOM
NPOrpaMMbl

BO]'[pOCbI U 3a1aHus NJI1 KOHTPOJIsA paﬁoTu CTYACHTOB MO JTUCHHUIIJIUHE Bobiciias MmaTeMaTHKa.

Bapuanr -1.

1. PemnTh cucTreMy JTHHEHBIX ypaBHEHHII:
a) metonoM Kpamepa;
0) metonom ["aycca;

B) METOJIOM OOpaTHOH MaTpHULBI (MATPHYHBEIM METOAOM).

X+y+2z=0
2X -y =0
-Xx+y+z=0

2. Pemuth ypaBHeHHe (HepaBEeHCTBA):

2X -2
7 X

>5,

3. BbIYHCIUTH ONpeesuTeb:

a) 110 OIPCACIICHUIO,



0) pasoXKEHHUEM TI0 CTPOKE.

3 -2 1
-2 1 3
2 0 -2

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

11 2
fx)=2x"+3x+5 wu A=|1 3
4 1 1

5. Onpenenntsb cOOCTBEHHBIE 3HAYECHNS H COOCTBEHHbIE BEKTOPHI MATPHI A:

“f Y

6. OnpenenuTh paHr MATPHUIbI, MPeodpPa3oBaB ee B CTyNeHYATYI0 MeToaoM ['aycca.

3 -8 -13 -14 -3
0 3 4 2 1
2 6 10 8 12
1 0 5 6 6 3

7. PeliuTh MATPHUYHOE YPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= ; B=| 4 1 1, C=|-11} D= ;E=(010
301 -3 3
-1 2 -2 22 001

A-B+2-C"=3-x

Bapmuanr -2.

1. PemuuTh cucTEMY JIMHEHHBIX YPABHEHHIA:
a) metomoMm Kpamepa;
0) metogom ["aycca;

B) METOJIOM 00PaTHOM MaTPHUIIEl (MATPUIHBIM METOJIOM).



2x—-4y+3z=1
Xx—2y+4z=3
3x—y+5z=2

2. Peluuth ypaBHeHHe (HEPABeHCTBA):

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

3. BbIYHCAUTD ONpeie/IuTeNb:
a) MO OIPEJIeNICHHUIO;

0) pa3yIoKEHUEM TI0 CTPOKE.

2 3 4
5 -2 1
1 2 3

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

fx)=3x"-4x+9 u Az(-l 2J
3 4

5. Onpenenursb cOOCTBEHHbIE 3HAYEHUSI H COOCTBEHHbIE BEKTOPbLI MAaTpHIl A:

o

6. OnpeneanTs paHr MaTPHIBI, IPeoOpa3oBaB ee B CTyNeHYATYI0 MeToAoM ["aycca.

5 5 5
5 6 6
1 1

A=

—_ W N

7. PelinTh MATPUYHOE YPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= ; B=| 4 1 1, C=|-11}; D= ; E=1010
301 -3 3
-1 2 -2 22 001

D>—-3-4-C=2-x".



Bapmanr -3.

1. PemuuTh cucTeMY JMHEHHBIX YPABHEHHIA:
a) metomoMm Kpamepa;
0) metogom ["aycca;

B) METOJIOM O0PaTHOM MaTPHUIlbl (MATPUIHBIM METOJIOM).

x+2y+3z=35
2x—y-z=1
x+3y+4z=6

2. Peminth ypaBHeHUe (HEPABEHCTBA):

3 X -4
2 -1 3(=0.
x+10 1 1

3. BbIYUCJIUTD ONIpeieIuTeNb:
a) 110 OIPEeJIEIICHUIO;

0) pa3lIoKEeHUEM TI0 CTPOKE.

1 17 -7
-1 13 1
1 7 1

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

(@)

fx)=7x"+9x-4 wu A=|2 4

5. OnpeneauTh COOCTBEHHbIE 3HAYEHHUSI H COOCTBEHHbIE BEKTOPHI MATPHIl A:

o)

6. OnpeneanTs paHr MaTPHIBI, MIPeoOpa30BaB ee B CTyNeHYATYI0 MeToAoM ["aycca.



7. PelunTh MAaTPpUYHOE YPABHEHHE:

I 0 3 14 100
21 -1 2 1
A= ; B=1 4 1 1, C=|-11} D= ;E=1010
301 -3 3
-1 2 -2 22 001

(B-EY +C-A=4-x"

Bapuanrt 4.

1. Pemnth cucTeMy JIMHeHHBIX YPABHEHHII:
a) metomom Kpamepa;
0) metogoMm ["aycca;

B) METOZOM OOpaTHOM MATPHUITHI (MATPHUIHBEIM METOIOM).

x+2y-z=1
-3x+y2z=0
x+4y+3z=2

2. Pemiuth ypaBHeHUe (HepaBEHCTBA):

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

3. BLIYHCIUTD ONpeieTuTeb:
a) TI0 OTIPEICIICHHUIO;

0) pasIoKEHHUEM I10 CTPOKE.

2 0 5
1 3 16
0 -1 10

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

f(x)=3x*+3x-7 m A:“; 61‘

5. OnpeneanTts cOOCTBEHHBIE 3HAYCHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:



3 -1 2

2 2 -1

6. OnpeneanTs paHr MaTPHIBI, TPpeodpa3oBas ee B cTyneH4YaToM Metone I'aycca.

1 1 0 -1

-1 0 2 1
A=

1 2 2 -1

-2 1 6 2

7. PelunTh MAaTPpUYHOE YPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= ; B=14 1 1, C=[-11 D= ; E=[010
301 -3 3
-1 2 -2 22 001
r 1
C-A-2-B =—-x.
3
Bapmuanr -5.

1. PeminTh cucTeMY JIMHEHHBLIX YPABHEHUI:
a) metomoMm Kpamepa;
0) metogoMm ['aycca;

B) METOZOM OOpaTHOM MATPHUITHI (MATPHUIHBEIM METOIOM).

X+y+z=a
X—y+z=>b
X+y—-z=c

2. Pemuth ypaBHeHHEe (HEPABEHCTBA):

2 X+2 -1
1 1 -21>0.
5 -3 X

3. BLIYHCIUTD ONpeieTuTeb:

a) TI0 OTIPEIICIICHUTO;



0) pasoXKEHHUEM TI0 CTPOKE.

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

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

31 0
flx)=—x"-2x-1 wu 4=[2 4 -1
0 0 -3

5. OnpeneanTts cOOCTBEHHBIE 3HAYECHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:

-2 -3 5
A=| 5 7 -11
6 g8 -3

6. OnpeneanTs paHr MaTPHIBIL, TPpeodpa3oBas ee B cryneH4YaToM Merone I'aycca.

3 -1 1 2 -1
0 2 -1 0 1
A=
-1 0 -1 0 -1
2 1 -1 2 -1
7. PelinTh MATPHUYHOE YPABHEHHE:
1 0 3 14 100
21 -1 21
A= ; B=| 4 1 1, C=|-11|, D= cE={010
301 -33
-1 2 -2 22 001
r 1
(B-C) +2-4=-x
Bapmuanr -6.

1. PemnTh cucTeMy JTHHEHBIX ypaBHEeHHI:
a) metonoM Kpamepa;
0) metogom ["aycca;

B) METOJIOM 0OPaTHOW MaTPHUIIEl (MATPUIHBIM METOJIOM).



2X-y+z=2
3x+2y+2z=-2
x-2y+z=1

2. Peluuth ypaBHeHHe (HEPABeHCTBA):

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

3. BeruncanTs onpeeanTeib:
a) 0 OIPEJIeNICHHUIO;

0) pa3JIoKEHUEM TI0 CTPOKE.

ax a’+x’ 1
ay a’+y> 1
az a’+z* 1

4. Haiitu f (A), ecan 3apanbif(x) u A.
) 1 -1
flx)=-3x"-3x+7 u A= 3 |

5. Onpenennrts co0OCTBeHHbIE 3HAYEHHUA M COOCTBEHHbIE BEKTOPBI MATPHIl A:
1 2 5

A=|3 2 1
1 1 1

6. OnpenesuTh paHr MaTPHIIBI, NPe0GpPa30BaB ee B CTyNneHYaTy0 MeToaoM ["aycca.

2 0
A=]1 0 1
-2 1 2

7. PelunTh MAaTPpUYHOE YPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= ; B=| 4 1 1, C=|-11} D= ;E={010
301 -3 3
-1 2 -2 22 0 01

4.(D-Af +C=4-x

Bapmuanr -7



1. PemuuTh cucTEMY JIMHEHHBIX YPABHEHHIA:
a) metomoMm Kpamepa;
0) metomom ["aycca;

B) METOJIOM O0PaTHOM MaTPHUIlEl (MATPUIHBIM METOJIOM).

2x -4y +9z =28
7x+3y-6z=-1
7x+9y-9z=5

2. Pelinth ypaBHeHHe (HEPaBEHCTBA):

X X 1
0 1 1 >0
0 0 x-1

3. BLIYHCJIUTD OnpeieTuTeb:
a) TI0 OTIPEIEIICHHUIO;

0) pa3lIoKEHUEM TI0 CTPOKE.

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

4. Haiitu f (A), ecin 3apanbIf(x) u A.

1 0 2
f(x)=9x*+2x+10 u A=|3 1 -1
4 3 -7

5. OnpenennTts co0OCTBeHHbIE 3HAYEHHUA M COOCTBEHHbIE BEKTOPHI MATPHIl A:

A:(i 32j

6. OnpeneanTs paHr MaTPHIBI, MIPe0OpPa30BaB ee B CTyNeHYATYI0 MeToAoM ["aycca.

1 3 4
A=| 2 4 6 8
3 6 9 12

7. PeliuTh MATPUYHOE YPABHEHHE:



0 3 14

301

1
21 -1
A=( ]; B=| 4 1 1 C=|-11)D=

2-B*+A"-C" =E-x

Bapwuanr -8.

1. PemnTh cucTreMy JTHHEHBIX ypaBHEHHII:

a) metonoM Kpamepa;

0) metogom ["aycca;

B) METOJIOM OOpaTHOW MaTpHIbI (MATPHYHBEIM METOIOM).

xX+2y—-z=2
2x=3y+2z=2
3xy+z=8

2. Peluuth ypaBHeHHe (HEPABeHCTBA):

2 5 2xX
8 10 -11=0.
2 -6 3

3. BeruncanTs onpeeanTeib:
a) 0 OIPEJIeNICHHUIO;

0) pa3oKEeHUEM 10 CTPOKE.

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

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

. (1 2
f(x)=—7x -7x-1 mn A_£-l _3j

N

100
cE=]010
001

5. OnpeneauTh COOCTBEHHBbIE 3HAYEHHUSI M COOCTBEHHbIE BEKTOPbI MATPHUII A



3 -1 1
A=| -1 5 -1
1 -1 3

6. OnpeneanTs paHr MaTPHIBI, TPpeodpa3oBas ee B cTyneH4YaToM Metone I'aycca.

1 0
A= 0 0 O 0 O
2 0 0 11

7. PemiuTh MaTpU4YHOE YPABHEHHE:

1 0 3 14 1
21 -1 2 1
A= ; B=| 4 1 1, C=|-11} D= cE=0
301 -3 3
-1 2 -2 22 0
B-A"-3.C=5-x
Bapuanr -9.

1. PemuuTh cucTeMY JMHEHHBIX YPABHEHHIA:
a) metooM Kpamepa;
0) metogom ["aycca;

B) METOJIOM OOpaTHOH MaTpHULbI (MATPHYHBIM METOAOM).

X-y+z=a
x+y—-z=b
-x+y+z=c

2. Peminth ypaBHeHUe (HEPABEHCTBA):

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

3. BbIYUCJIUTD ONIpeieIuTeNb:
a) 10 OIPEeJIEIICHUIO;

0) pazioKeHUEM 110 CTPOKE.



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

1 2 1
fx)==9x*+5x-1 u A=|3 1 -1
4 2 -7

1 1 3
A= 5 1
3 1 1

3 5 7
A=|1 2 3
1 3 5

7. PemunTh MaTPpU4YHOE YPABHEHHE:

1 0 3 14 10O
21 -1 2 1
A= ; B=| 4 1 1, C=(-11 D= ; E=(010
301 -3 3
-1 2 -2 22 001
(4-B) -3-C=x
Bapuanr -10.

1. PemuuTh cucTeMY JMHEHHBIX YPABHEHHIA:

a) metomom Kpamepa;

0) metogom ["aycca;

B) METOJIOM OOPaTHOM MaTPHUIIEl (MATPUIHBIM METOJIOM).
xX+2y+z=4

3x-5y+3z=1
2x+7y—z=8

2. Pemunth ypaBHeHUe (HEPABEHCTBA):



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

3. BeryucauTs onpeenTelb:
a) TI0 ONPEICICHUIO;

0) pa3oKEeHUEM 10 CTPOKE.

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

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

f(x):—8x2—7x+3 U Az(-; -82j

5. OnpeneauTh cCOOCTBEHHbIE 3HAYEHHUSI M COOCTBEHHbIE BEKTOPBI MATPHUII A:

2 1 1
A= 2 1
1 1 2

6. OnpenesuTh paHr MAaTPHIIbI, MPeoGpa3oBaB ee B cryneH4arom metoae I'aycca.

A=

NN o =

0 20
1 02
0 40

S o O

7. PerunTh MATPUYHOE YPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= ; B=| 4 1 1l C=|-11]; D= ; E=(010
301 -33
-1 2 -2 22 001

(B-E) =C-A+2-x

HHEPEYEHD BOITPOCOB K 3AYETY B 1 CEMECTPE
1. Marpuus! 1 onepanuy Haj HUMH.

2. MuHOpSI 1 anreOpandeckre T0MOITHEHUS.

3. Metoapbl BEIYUCIICHUSI ONIPEAeIUTENCH.

4. ObpaTHast MaTpHIia.



5. JIuHeitHple onepaluy HaJl BEKTOpamHu.

6. Paznoxxenue BekTopa mo 6asucy.

7. CxansipHO€ U BEKTOPHOE, CMEIIaHHOE MPOU3BEICHUE BEKTOPOB.
8. YpaBHEeHUE JTUHUM HA TIJIOCKOCTH.

9. PaznuuHble ypaBHEHUs MPSAMOIl Ha MIIOCKOCTH.

10. B3auMHO€E pacnosio;keHue NpsSMbIX Ha MIOCKOCTH.

11. PaznuuHble BUIbl ypaBHEHUS JIOCKOCTH B TPOCTPAHCTRBE.

12. PaccTostHuE OT TOUKH A0 MIOCKOCTH.

13. PaznuuHble BUIbI YpaBHEHUH NPSAMON B TPOCTPAHCTBE.

14. YucnoBble NOCIEN0BATEILHOCTH.

15. Boluncnenue npeaenoB nociae0BaTeIbHOCTEN, COAepKAIINX HEONPEIeIEHHOCTH.

16. ®yHKIIMH OTHOM MEPEMEHHOM: 00J1aCTh ONpeeNieHus, 00IacTh 3HAYCHH S, YETHOCTh
GbyHKIIUN.

17. Ilpenen GpyHKIHUA B TOUKE.

18. IlpumeHeHne 3aMedaTesIbHbIX MPEIeTIOB aHAIN3A.

19. CpaBHeHHE OECKOHEYHO MaJIbIX (PYHKIIHIA.

20. UccnenoBanue (GyHKIUU Ha HETIPEPHIBHOCTb.

21. IIpousBoaHas GyHKIIMH OJHOW MEPEMEHHOM.

22. I'eOMETpUYECKHI CMBICII TPOU3BOIHOM.

23. TuddepenmmpoBanne cioXHOU (QyHKINH.

24. IIpon3BOHBIE BBICIIUX MOPSIIKOB.

25. BeluucieHue 3KkCTpeMyMOB.

26. UccnenoBanue GpyHKIUI ¢ TOMOIIBIO IPOU3BOIHON M MOCTPOEHUE IPa(UKOB.
27. HemocpencTBEHHOE UHTErPUPOBAHUE.

28. nTerpupoBaHue 3aMEHON IEPEMEHHOM.

29. UnTerpupoBaHue 1Mo 4acTsSM B HEONPEAEIEHHOM UHTErpase.
30. MaTerpupoBanue parmoHaIBHBIX APOOCH.

31. ®opmyna Herorona-Jleitoauna.

32. VIuTterpupoBaHue 10 YacTsAM B ONPEAEICHHOM HHTErpae.



33. 3aMeHa NepeMEHHOM B ONPEICIICHHOM UHTErpaje.

34. [IpunoxeHus: ONpeeIeHHOr0 HHTEerpaa.

35. UuciioBble MHOKECTBA.

36. AnreOpanveckasi U TpUroHOMETpUUIecKas opMa KOMIUIEKCHOTO YHCIIa.
37. ®opmyna Myaspa.

HEPEYEHD BOITPOCOB K 3K3AMEHY BO 2 CEMECTPE
1. DyleMeHThl KOMOMHATOPUKH.

2. Onepanuu HaJ COOBITHUSIMHU.

3. Cxema paBHOBO3MOKHBIX UCXO/IOB.

4. TeopeMbl CIIOKEHUSI 1 YMHOKEHUS BEPOSITHOCTEM.

5. ®opMya NOJHOW BEPOSITHOCTH.

6. ®opmysl baiieca.

7. Cxema bepnyiuu.

8. IlpenenbHbie TeopeMbl Myaspa-Jlamaca.

9. PaBHOMepHBIi1 3aK0H pacnpenenenus CB.

10. T'eomeTpuueckuii 3akoH pactpenenenus CB.

11. I'unepreomerpuueckuii 3akoH pacnpenenenus CB.

12. Hopmanbnblit 3akoH pactipeaenenust CB.

13.. [Toka3zarenbHbIi 3aKOH pacnpeaeneaus CB.

14 XapaKkTepuCTUKHU AUCKPETHOW U HENPEPBHIBHOM CIly4allHOM BEIMYMHBI.
15.. BeposiTHOCT NOMalaHUS B 3aJJaHHBIN MHTEPBAJL.

16. Be1OOpOYHBIH METOI.

17. ToyeuHble OLICHKH YNCIOBBIX XapaKTEPUCTHK.

18. IlpoBepka cTaTUCTUUECKHUX TUIIOTES.

19. ITocranoBka 3agaun JII1. [ToctpoeHne MaremMaTH4e€CKOM MOJIEIH.
20. JlormyCTUMBII 1 ONTUMAJIbHBIN I1JIaHBI.

21. I'paduueckuit meron pemenus 3agay JITI.
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