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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Huctunmza 51.0.09 MaTemaTrika OTHOCHUTCS K 00s13aTesTbHOM YacTh 00pa3oBaTe/ibHOM MPOrPaMMBI.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

cucmemHblii Nno0xo0
015 peweHust
nocmae/eHHbIX 3a0au

YMeHue CoomHOCUMb
DA3HOPOOHble sieneHus U
cucmemamu3uposamsb ux 8
DAMKAX U3bpaHHblx 8UO0B
npogeccuoHanbHol
OesimesnbHOCMU

YK-1.3: [lemoHcmpupyem
Haauyue npakmuyecKo2o
onbima pabombi ¢
UHGOPMAYUOHHBIMU
UCMOYHUKAMU, onbima
HAy4HO20 NOUCKA U
npedcmaegneHust HayuHbIX

pe3ynbmamos

annapama 8 cCuCmemMHOM U
npuK1aoHoM
npo2pammuposaHuul

Ymemb npumeHsamb
mamemamuueckuli annapam 0/,
cucmemamu3ayuu OaHHbIX,
oyeHKu 3cpgpekmusHocmu
an20pumMMo8, Memooos
npuHaMus peweHull

Bnademb memodamu
mMamemamuku 051 NPUHSIMUSL
pewleHull; HaB8bIKaMu HaQy4yHO20

noucka uHgopmayuu

YK-1.2:

3Hamb OCHOBbI COOMHECEeHUs!
PA3HOPOOHbIX si8neHuUll U
cucmemamu3ayuu ux 8 pamkax
u36paHHbIX 8UOO8
npogeccuoHanbHou
desimeabHOCMU.

Ymemb npumeHsmb Memoob!
Op2aHU3AYUU COHCHBIX
3Kcnepmus ¢ yenbio
uccnedo8aHusi CMpyKkmypbl
cucmem. IIposodumsb aHanuz
UH(pOpMAYUOHHBIX pecypcos
Baademb memodamu
cucmemMHO20 aHanu3d,
Memodamu MamemMamuyeckozo

MOOenuposaHus, cpedcmeamu

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHL{UH (Moay/I0), B  COOTBETCTBHH C HHAMKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHL{UM1 0 AUCLUIINHE KOHTPOJIA MPOMEe)XKyTOUHOMH
(xon, cozieprkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: Cnocobex YK-1.1: [lemoHcmpupyem YK-1.1: KoumponbHas
ocywecme/simb 3HAHUe npuHyunos cobopa, 3Hamb 0CHOBHble NPUHYUNbL paboma DK3AMEH:
1NOUCK, Kpumu4eckul | omopa u 0606weHus noucka, ananu3a u cuHmesa IIpakmuueckoe KoHMDObHbLE
aHanus u cuHmes . p
uHgopmayuu, 6asupyrowjuxcs  |UHpopMayuu; 0CHO8bl 8biciell 3adaHue
ungopmayuu, 80NnpoChl
Ha cucmemMHOM nooxooe mamemamuku u Memoobl Pecpepam
npumeHsimb
YK-1.2: [lemoHcmpupyem npumeHeHusi mamemamuueckozo | Tecm




npedcmaeneHust 0aHHbIX

YK-1.3:

3Hamb ocHOB8bl pabombl ¢
UH(popmMayuoHHbIMU
UCMOYHUKAMU, ONbIMA HAYYHO20
noucka u npedcmaeneHus
HAy4HbIX pe3y1bmamoe.

Ymemb npumeHsimb OCHOBb!
pabombi ¢ uHGPOPMAYUOHHLIMU
UCMOYHUKAMU, ONbIMA HAYYHOR0
noucka u npedcmaegneHust
HAy4HbIX pe3y/ibmamos.
Bnademb memodamu
CuCmemMHO20 aHanu3d,
Memooamu Mamemamuyeckozo
MOOenuposaHus, cpedcmeamu
npedcmaeneHust 0aHHbIX

OIIK-1: CnocobeH
npumeHsimb
ecmeCcmeeHHOHAYUHbl
eu
o6ujeuHiceHepHble
3HAHUs, Memoobl
Mamemamu4ecko20
amanusa u
MOOenupogaHus,
meopemuyuecKozo u
3KCNepuMeHmanbHoR2
0 UCCned08aHus 6
npogpeccuoHanbHoli
dessme/nbHOCMU;

OIIK-1.1: [lemoHcmpupyem
3HAHUe OCHOB 8blcluell
Mamemamuku, ¢pusuxu,
8bIUUCAUMENBHOU MEeXHUKU U
npo2pamMmuposaHust
OIIK-1.2: [TemoHcmpupyem
YMeHue pewiams
npogeccuoHanbHble 3a0ayu ¢
npumeHeHuem
ecmecmeeHHOHAyUHbIX U
06WeuHHceHepHbIX 3HaHUll,
Memodo8 Mamemamu4ecKo2o
aHaau3a u MooeauposaHust
OIIK-1.3: [lemoHcmpupyem
Haauyue Npakmu4ecKo20
onblima meopemuueckozo u
3KCnepuMeHmanbHo20
uccnedoeaHusi 06sekmos
npogeccuoHanbHou

desimenbHOCMU

OIIK-1.1:

3Hamb 0CHOBbI NUHEUHOl
aneebpbl, MGMPUUHO20
ucyucneHusl, aHaAuMu4ecKoti
2eomempuu,
dugpepeHyuanbHoz20 u
UHMe2panbHO20 UcUUCAeHUl,
meopuu ouggepeHyuanbHbIX
ypasHeHuti

Ymemb pewiamb cmaHoapmHble
npogeccuoHanbHble 3a0auu ¢
npumeHeHuem AUHelHOl
anzebpbl, MGMPUUHO20
ucyucneHus, aGHaAUMuUYecKoll
2eomMempuu,
ougpepeHyuanbHo20 u
UHMez2panbHO20 UCHUCAeHUL,
meopuu oucgpgepeHyuanbHbIX
ypasHeHuti

Bnademb Hasbikamu
npuMeHeHUs MameMamu4ecKux
Memodo8 06beKMHO-
OpUEeHMUPOBAHHO20

npo2pammupo8aHust

OIIK-1.2:

3Hamb OCHOBHble NPUHYUNbL
MO0enupo8aHusl, NPUHYUNbL
pazpabomku aHanumMu4ecKux
mamemamuyeckux modeneil.
Hcnonb3osams paznuunble
munabl wKan.

Ymemb npumeHamb npuHyun
MO00eUpOoBaHUsl, NPUHYUNbL

KonmponbHas
paboma
IIpakmuueckoe
3a0aHue
Pegepam
Tecm

OK3aMeH:
KoumposnbHble
80NpoCh!




pazpabomku aHaaumuyecKux
Mamemamuyeckux mooenell.
Hcnonb3oeamb paziuuHbie
munbl wWKan.

Bnademb Hagbikamu
UCNONb308AHUS NPUHYUNOE
MOOeAupo8aHusl, NPUHYUNO8
paspabomku aHaaumMuyecKux
Mamemamuueckux mooenell.
Hcnonb3osamb paznuutbie

munbl WKan.

OIlK-1.3:

3Hamb OCHOBbI MEOpeMuUecKo20
U 3KCnepuMeHmMaabHo20
uccnedoeaHust 066eKmos
npogeccuoHanbHoll
dessmeabHOCMU.

Ymemb npumeHsimb MemoObl
npogedeHUsl CIOHCHBIX
IKCnepmus ¢ yesbio
uccne008aHuss CMpykmypbl
cucmem, aHanusa
UHGOPMAYUOHHBIX pecypcos.
Bnademb memooamu
npoeedeHuUst CI0MHCHBIX
3Kcnepmu3 ¢ Yesnbio
uccned08aHus Cmpykmypbl
cucmem, aHanusa

UHGOPMAYUOHHBIX PeCypCos.

OIIK-6: CnocobeH
aManu3uposams u
paspabambigamsb
Op2aHU3ayUOHHO-
mexHuueckue u
SKOHOMUUECKUe
npoyeccnbl ¢
npumeHeHuem
Memooos
CUCMeMHO020 aHau3da
u Mamemamuyeckozo
MO0enupos8aHusi;

OIIK-6.1: [TemoHcmpupyem
3HAHUe 0OCHO8 meopuu cucmem
U cuCmeMHO20 aHanu3d,
OuCKpemHoli MameMamuxu,
meopuu geposimHocmeli u
mamemamuueckou
cmamucmuku, Mermooos
onmumMu3ayuu u ucc1edo8aHus
onepayuti, HeuemKux
8blyLCAeHUll,
mamemamuyeckoeo u
UMUMAYUuOHHO20
MO00enupo8aHus

OIIK-6.2: IIpumensem
MemoObl meopuu cucmem u
cucmemMHO20 aHanu3sd,
mamemamuyeckoeo,
cmamucmuueckozo u
UMUMAayUuoHHO20
MOOenupogaHus 0s
asmomamu3ayuu 3adau

npuHsmull peweHuil, aHaau3a

OIIK-6.1:

3Hamb 0CHOBHble
Mamemamuueckue mooenu
pewaembix 3a0ay, Memoobl
8bIOOpa ONMUMAALHO20
pelieHust, OyeHKU U aHaau3a
No/yUeHHbIX pe3yabmamos
Ymemsb dasamb
mamemamuyecKyro
¢opmynuposky yeasim u
3a0a4am uccaedo8aHull,
CBsA3aHMbIX C peaauzayuell
npogeccuoHanbHbIX PyHKYuil
Bnademb memodamu
NpPO2HO3UPOBAHUS B03MONCHBIX
pe3ynbmamos
npogeccuoHanbHoll
desimeibHOCMU, MemMooamu

OYEHKU ux 3HayeHus

OIIK-6.2:
3Hamb 0CHOBbI MeMo0o8

KoumponbHas
paboma
IIpakmuueckoe
3a0aHue
Pegpepam
Tecm

OK3aMeH:
KonmposnbHble

80NnpocCbl




UHGOPMAYUOHHBIX NOMOKO8,
pacyema 3KoHOMU4ecKoll
a¢ppexkmusHocmu u
HaoedxcHocmu
UH(OpMAayUOHHbIX cucmem u
mexHonozuil

OIIK-6.3: Umeem
npakmuyeckuil onbim
8bINOMHEHUS UHMHCEHEePHbIX
pacuemos OCHOBHbIX
nokasamenetl
pe3ybmamueHocmu co30aHust
U npumeHeHust
UH(popMayUOHHBIX cucmem u

mexHono2uli

Op2AHU3AYUU CONHCHBIX
JKcnepmu3 ¢ Yenbio
uccne008aHus CMpykmypbl
cucmem. IIposedeHus aHaauza
UH(OPMAYUOHHBIX PeCypcos
Ymemb npumeHsimb Memoobl
Op2AHU3AYUU CNOHCHBIX
3Kcnepmus ¢ Yenbio
uccnedo8aHusi CMpyKkmypbl
cucmem. IIposodumsb aHanuz
UH(OPMAYUOHHBIX PECYpCcos
Bnademb Haebikamu
npumeHeHus Menooos
Op2AHU3AYUU CAONHCHBIX
sKcnepmus ¢ Yenbio
uccne008aHuss CMpykmypbl
cucmenm. IIposedeHus aHaauza
UHGOPMAYUOHHBIX PeCypcos

OIIK-6.3:

3Hamb 0CHOBbI UHXCEHEPHbIX
pacuemos 0CHOBHbIX
nokazamesneti
pe3ybmamueHocmu co30aHus u
npumeHeHusi UHPOPMAYUOHHBIX
cucmem u mexHono2uti

Ymemb npumeHsmb
UHJiCeHepHble pacuembl
OCHOBHbIX nokazameneil
pe3yibmamueHocmu co30aHus u
npumeHeHust UHPOPMAYUOHHBIX
cucmem u mexsono2utl
Bnademb memodamu
CUCMeMHO20 aHanu3d,
Memooamu Mamemamuuecko20
MOOenupoeaHus, cpedcmeamu

npedcmaeneHust 0GHHbIX

3. CTpyKTypa M cojjep)XxaHue JUCL{UIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUII/ITAHBI

OYHO-3a04YHast 3a04Has
O011as TPY/0EMKOCTD, 3.€. 8 8

Yacos 1o yue0HOMY IJIaHY 288 288

B TOM 4Huc/Ie

ay/JUTOpHbIE 3aHATHSA (KOHTaKTHas padoTa):

- 3aHATHSA JIEKIIMOHHOI'0 THUIIA 34 0

- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATUs / T1abopaTopHbi¢ 34 10

paboTh)




- KCP 4 4

caMocTosTe/IbHasA padoTa 144 256
IIpomexyTo4yHas arrecTanysa 72 18
JK3aMeH JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI
(cmpykmypupogaHHoe no memam (pazoenam) ¢ yKasaHuem omeeo0eHHO20 Ha HUX Ko/Au4ecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HaumMeHoBaHUe U KpaTKoe COiepyKaHue paszie/ioB U TeM Bcero (4acel) B TOM 4HCIe
AMCHTITMRBT KonrakTHas pabora (paboTa Bo
B3aMMO/IefiCTBUH C NperoflaBaTesieM), Yachl U3
HUX
3aHSITHS CamocTosTe/nbHas
CeMHUHapCKOro paGora
3aHATUA TUIA o0yuyarowerocs,
JIEKIIMOHHOTO | (TIPaKTUYeCKHe Bcero Hacel
THUMAa 3aHsATHs/nabopat
opHble paboThl),
Yackl

0 0 0 0 0

S T S A T A S A

b % s 0 ¢ o (%o 0 0

0 0 0 0 0
Tema 1. JTuHeiiHas anrebpa U aHaIMTHYECKasi FeOMETPHsI 37 44 8 0 6 2 14 2 23 42
Tema 2. BefieHue B aHa/IU3 32 44 6 0 4 2 10 2 22 42
Tema 3. IuddepeHLpiansHOe U MHTErpabHOE UCUHC/IEHe 37 45 6 0 6 2 12 2 25 43
Tema 4. Pagpl 34 44 4 0 6 1 10 1 24 43
Tema 5. D/1eMeHTEI BEKTOPHOI'O aHA/IM3a U TEOPUU T10JIS 36 44 4 0 6 1 10 1 26 43
Tema 6. IuddepeHiancHble ypaBHeHUst 36 45 6 0 6 2 12 2 24 43
ArTTecrarust 72 18
KCP 4 4 4 4
Wroro 288 | 288 34 ‘ 0 ‘ 34 ‘ 10 72 14 144 256

4. YueOHO-MeToANYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCs
st obecrieyeHUst CaMOCTOSITETLHOM PabOThI 00yUarOLUXCS UCTIONB3YIOTCS:
- 9JIeKTPOHHBIN Kypc "MatemaTtuka" (https://e-learning.unn.ru/course/view.php?id=3326).
WHble yueOHO-MeTOIMUeCKHe MaTepHasibl: YueOHO-MeTOJUUeCKHe JOKYMEHTHI,
perjaMeHTUPYIOL1e CaMOCTOsTeIbHYI0 paboTy
azipeca ZIoCTyria K JOKyMeHTaM:
https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod_all_all.pdf

5. @oH/| OLIEHOUYHBIX CPEJCTB /Il TEKYIIero KOHTPOJISI yCIIeBaeMOCTH H NPOMEXYTOUYHOM
aTTecTalyu Mo JUCIUILIVMHE (MOAYJII0)

5.1 TunoBbIe 3aaHusl, HE00X0/UMbIe /I OLIeHKH pe3y/IbTaToB 00yJYeHHs TPH MPOBeAeHUH
TeKYILLero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMsA:



5.1.1 TunoBble 3a/jaHus (o1jeHOYHOe cpe/icTBO - KoHTpo/IbHasA padoTa) A/sA OIeHKH
copmupoBanHocTu KomnereHuu Y K-1

1. HaiiTe oOmai uaTerpan aaddepeHIHATEHOIO VPaEHEHHA.
1) y(:l-pex)dy—exdx:ﬂ, DNE-x v+ +x=0.

2. Hafimute 9acTHEI® pemeHna JHQepeHIHATEHEIX VPaBHEHHI,

VIAOBRISTEOPDAKRIOHY VEdAIAHHEBIM HATAIBHBIM VCIIOBHAM
=3 - T 1
1y ¥y +3y=xe”", y(0F0 ) yrey=e’, y0=—

3. Haifity 9acTHOe pemeHHe THHEHHOTO OJHOpOTHOTO AHGdepeHITHATEHOTO
VPABHEHHA ETOPOTO MOPAAKA C MOCTOAHHEIMH KO3hQHIHEHTAME, VIOBISTEOPAIOIISE

FaJaHHBEIM Ha9aIBHBIM YVCITOBHAM:

L y"+y'=2y=0: y (0)=1, »" (0): 2. y" A2y +5y=0: y (0)=0. »' (0)=1:

5.1.2 TunoBble 3a/jaHus (OL[eHOUYHOE cpecTBO - KOHTpo/IbHast padoTa) A/ OLeHKH
copmupoBanHocTu KomnereHuu OITK-1

IecnemxyiiTe GYHKIIH I IOCTPOiiTe HX rpaduki:

4+x—2x%
(x—2)% °

1) y =

2) j.r=—-‘-}x—L

x—=1

HaiiiTe 00nmacTh onpe/iee s ¢ yHKITHH:

U= x*+y*—-1
Haiiinire 3KcTpeMyM (yHKITHIIL:
1) z=x2+xy+vy?—3x—6y

2) z=-xy+ 47 —x—))G+H)

5.1.3 TunoBble 3afaHus (oneHoOUHOe cpecTBO - KoHTpo/IbHast padoTa) /i OLeHKHU
copmupoBanHocTu KomnereHuu OITK-6



1. [lpoH3EeTHTE OMEpAUHE HAJ MaTpPHIAMH:

|'f_1 25‘] - o\ T |'f:l
| I
-3 0 | o
12 1) A |0

421
4 4 2
78 5

3. Onpegenate, HMeeT IH MAaTpPHOA 4 cDPAaTHYIO, H eC/IH HMEET, TO EEITHCIIHTE 88

1) A=[§ ‘13)

2)B= G :2)

’3x1+x2_3\’.'3:_1

4. PemHTe CHCTEMY VPIaEHeHHH MeTogoM o0paTHOH MaTpHIEl < 2xg —x; +2x3 =11

X1 + 2.‘1’3 —33{3 =—3

5. Pemmrte cHcTeMy ypaEHeHHH MeTogoM Kpamepa + x +3xp + 2x3 =—17

.'K.'l + 21’2 +4I3 =—24

Fxl + Exz +3‘x3 :_2

6. PelnnTe cHCTEMY VpaBHeHHHE MeTomoM [aycca xq+3x+x3=5

x + 53{2 +5I3 =—3

Kpurtepuu oueHnBanus (oneHoUYHoe cpecTBO - KoHTpO/IbHasA padoTa)

O1jeHKa

Kputepuu orjeHuBaHUs

OT/IMYHO

BBICTABJ/ISAETCA CTYAEHTY, €C/IU IIPpeACTaB/IEHHAasA KOHTPOJIbHAsA pa60Ta BLITIO/IHEHA
MOJTHOCTBIO 0e3 OIIHMOO0K M HeJ0UETOB

XOpOLIIO

BBICTABJ/ISIETCSL CTY/IEHTY, €CJIH TIPe/ICTaB/IeHHasi KOHTPOJ/IbHasi paboTa BBITIO/IHEHA
TOJTHOCTBIO, HO TPU HA/IMUMK B Hell He 6oJiee o/{HOM Herpy6ol OIMOKYU U OZJHOTO
He/ioueTa, He 00Jiee Tpex He0UeTOB

YZI0B/IETBOPUTE/ILHO

BBICTaBJISIETCS CTYZEHTY, €C/IH TIpe/iCTaBIeHHasi UM KOHTPOJIbHast paboTa
BBITIO/THEHA TIPABU/ILHO He MeHee ueM Ha 2/3 Bcell paboThl Wi B paboTe JJOMyIeHbI
He OoJsiee offHOM rpy60ii OITMOKY U IBYX HE/IOUETOB, He GoJiee offHOM Tpy0o 1
oJiHOH Herpy6Ooii ormbKu, He bosee Tpex HerpyObIX OMIMOO0K, OHOM Herpybor
OIIMOKH U TPeX HeJJ0UeTOB, IPY HA/IMUUHU YeThIPeX-TISITH HeZloueToB

HeyI0B/IeTBOPUTE/IEHO

BBICTaB/ISETCS CTYZEHTY, eC/IH UUC/IO OIMOOK M HeIOUeTOB B paboTe MPEeBBICHIIO




OueHka Kpurtepuu oLieHUBaHUs

HOPMY /I/IsI OLIEHKH 3 WJTH MPAaBU/IBHO BBITIOIHEHO MeHee 2/3 Bcel paboThl

5.1.4 TunoBbie 3aaHus (OLeHOUHOE CPeACTBO - [I[pakTHUeCcKoe 3a/jaHKe) /I OLeHKH
copmupoBaHHoCTH KomneTeHMu YK-1

BRIUHCIHTE CIeTYIOITHE IIPeTeIbl

. 3x*+x-4

1. llm#
X—+m X

N 8x' +6x+1
T xow 3x*

HaiiTi npor3E0aHEIe CleIVIOMHY QVHKITHH

4 1 3
L oy=|{x'—=+5]
X A
(x+3)42x-1
9 p=2\ ,
i 2x+7

HcenenosaTs Ha 3KCTPeMyM clIeyoNIHe QyHKIHE

xt—6x+9
y=— - -
I:x—lf]‘

5.1.5 TunoBsble 3aaHus (oLjeHOUHOe CPeACTBO - [IpakTHUecKoe 3a/jaHue) /Il OLleHKHU
copmupoBaHHocTH KomneTeHnuu OITK-1



HaliTi cIe yOIIHE HHTEPATIEI

X

L -Fx1+ldr
* xdk
> rl;x4+1

Haiitu nnomans GHTYPEl, OTpaHHYeHHOH rpa@HKaMH (yHKIIHHA

y=(x-1)", " =x-1

Heeneosalk Ha CXOOHMOCTE PAIEI
=1-4-7-...-(3n-2"
Ly (3n—2)

i 1
Hml Eﬂ_ 'H!
= Ip+l
2.Pag »

EHJ(H—FI]J

5.1.6 TunoBsble 3aaHKs (OLjeHOUHOE CPeACTBO - [IpakTHUecKoe 3a/jaHue) /I OLleHKHU
chopmupoBanHocTu KomnereHnnu OITK-6

1 2V =2 1)
Halita npoH3EeIeHHe MATPHII )

3 4]

W AN
OnpenenHTh paccTOSHHE Mek Iy ToUKaMH M (_3_;% J H M, (_4_; 3% J

s 2 2
IIpHESCTH K KAHOHHYECKOMY BHAY YpaBHeHHe KpHEOH X~ + y~ —8x+6y—11=0.
2 2
N -~ x Yy
HafiTa ypaBHeHHe acCHMITOT THIIEPOOIE — — — =1
16 4
COCTaEHTh VpaBHeHHe IpaMoii, oTcekarolmeil Ha OCH OpAMHAT oTpesok b =1 u obpasyromeit c
»
e
II0/IOKHTEIEHEIM HalpaBleHHeM OCH abCcIHCe VIOT & = 3 TT.

Haiiti o0ImE# HHTerpan IHQdepeHIHATEHOIO YPABHEHHT

L'+ x1}'=x.vl'}_'_

1—x°

2. xz(}-'+1)dc+(x3_1)(}.-_1)@ =0

Kpurepuu oueHnuBanus (oreHoYHoe cpecTBO - IIpakTHueckoe 3ajaHue)

OueHka Kpurepuu orjeHrBaHUS

OTBeT MoJHBINA U NpaBU/bHBIN Ha OCHOBaHUM W3YYeHHOU TeOpUH; TeOpPeTUUeCKU MaTepral U
pellieHNe TT0CTaB/IeHHbIX 3a/jau U3/I0KeHbI B He00XO0/[MMOM JIOrMUeCcKO T0C/Ie/J0BaTebHOCTH,
I'PAMOTHBIN HAYUHBIH S13bIK; OTBET CAMOCTOSITE/TLHBIN. MOTYT OBITB /IOMYIIeHb 1Be-TPH
HecylIleCTBeHHbIe OLIMOKY, UCTpaB/ieHHbIe 10 TpeOOBaHMIO Mperno/aBaTeris

3a4TeHO




OueHka

Kpurepuu orjeHUBaHUS

He
3a4UTeHO

OtBeT 0OHapy’KMUBaeT HEIIOHUMaHHe CTY/JeHTOM OCHOBHOTO CO/iep>KaHUsI y4eOHOTr0 MaTepHaa Win
JOMYIIeHbI CylleCTBeHHbIe OIIMOKH, KOTOPbIe He MOTYT ObITb MCIIPaB/IeHbI ITPU HABOZSIIUX
BOIpOcax MpenojaBaress

5.1.7 TunoBsble 3aaHus (oL[eHOUHOe CpeACTBO - Pedepar) /151 onleHKH c(pOpMHPOBAaHHOCTH

xKommneTreHuu YK-1

ik W

[TpubmKeHHBIE BHIUKC/IEHUS C TTOMOLIBI0 A depeHambHOro UCUUCTIeHUS!.
VccnenoBanue (GyHKIMK U TIOCTPOEHUE UX PaMKOB.

[Tpunoxxenus auddepeHLIanbHOTO UCUNUCIeHNs QYHKLMN OHOM TepeMeHHOM.
[TpunoykeHHs1 MHTErpasbHOTO MCUYMCIeHUs GYHKLMI OZHOM epeMeHHOM.
[TpubmKeHHBIE BHIYMC/IEHUS C TIOMOIL[BIO PSIZIOB.

5.1.8 Tunosble 3a/jaHus (o1jeHOUHOE cpeACTBO - Pedepar) ans oreHKH copMUPOBAHHOCTH

komnerennuu OITK-1

ik e

PaBHOMepHast CX0AMMOCTb ()YHKL[MOHAIBHBIX PSJIOB.
CrereHHbIe psiJibl B KOMITJIEKCHOM 00/1aCcTy.
Crioco6bI BLIUKC/IEHUS OTIpe/ie/TUTe ei.
[Tpuno>xeHust aHaTUTAYECKOU FeOMeTPUH.
OKCTpeMyMbl (PYHKLIWI HECKO/IbKUX TlePeMeHHbIX.

5.1.9 Tunossle 3a/jaHus (o1jeHOYHOE cpeACTBO - Pedepar) A orjeHKH chOpMUPOBAHHOCTH

kovmnerennuu OITK-6

. [punoxenus auddepeHLIMaTLHOTO UCUUC/IeHUsT HYHKI[UI HECKOJBKUX TlepeMeHHbIX.
. [IpunoxxeHust UHTeTpasbHOTO UCUUCIeHUS] PYHKLINM HeCKObKUX TepeMeHHbIX.

. JIuneiinblie quddepeHIaibHbIe YPaBHEHUS C TIOCTOSTHHBIMU K03 dUI[eHTaMMU.

1
2
3. METO,Z[ Bapualjiy IIPOU3BOJIbHbIX TTOCTOAHHBIX.
4
5

. IuddepeHianbHble ypaBHEHHUS B YaCTHBIX TIPOU3BO/HBIX.

Kpurepuu oueHuBaHus (oneHOUYHoe cpe/cTBO - Pedepar)

OrieHka

Kputepuu orjeHuBaHUsA

OT/IMYHO

PedepaTrBHasi paboTa MOMHOCTBIO paCKPbIBaeT OCHOBHBIE BOTIPOCHI
TeopeTHueckoro Marepuasna. CTyleHT NIPpUBOJUT UH(OPMaALIHIO U3
TePBOMCTOYHUKOB U U3[,@HUI NTepUOINYeCKO TleuaTH, MPUBOJUT NPaKTUUeCKue
TIpUMepkl, OTBeYaeT Ha JIOTIO/IHHTe/IbHbIe BOMPOCHI MpeTio/jaBaTe isi U CTy/IeHTOB (B
TIpOL{ecce BBICTYTIIEHHS C TOK/Ia/[OM)

XOpOILO

PedepatrBHasi paboTa UaCTUYHO pacKpbIBaeT OCHOBHBIE BOTIPOCHI TEOPETHUECKOTO
Matepuana. CTyleHT MPUBOJUT UH(OPMALIUIO M3 TIePBOMCTOYHHUKOB, OTBeUaeT Ha
JIOTIOTHUTE/TbHBIE BOIIPOCHI TIpero/iaBaTesisi U CTYAEeHTOB (B MPOL|eCCe BBICTYIUIEHUS
C [IOK/Ia/IoM), HO TIpY 3TOM /IaeT He YeTKHe OTBeThI, 0e3 10CTaTOYHO KX
apryMeHTaluu




OueHka Kpurtepuu oLieHUBaHUs

PedeparmiBHasi paboTa B 00IIMX YepTax pacKpbIBaeT OCHOBHBIE BOTIPOCHI
TeopeTHuecKoro Marepvana. CTyIeHT IPUBOJUT WHPOPMALUIO TOJBKO U3
YZI0B/IETBOPUTE/ILHO yue6HUKOB. [Ipy oTBeTax Ha /I0MOHUTE/bHBIE BOTIPOCHI (B IPOLieCce BBICTYTI/IEHHS
C [IOK/IaIOM)ITyTaeTcsl B OTBeTaX, He MOXKeT /1aTh MOHSATHBIN U apTyMeHTHPOBaHHBIN
OTBeT

CTaBUTCS 3a pedepathl, B KOTOPHIX HeT WH(opMaLuu o pobieMaTrike paboTHI U ee

Hey/IOB/IETBOPUTETEHO N
MecTe B KOHTEKCTe JIpYTUX padoT 1Mo hcciieAyeMon temMe

5.1.10 TunoBbIe 3ajaHuA (0L[eHOUHOE CPeACTBO - TecT) /1A oLfeHKH chopMHUPOBaHHOCTH
KommneTeHuu Y K-1

BrioepHTe 0gHH BepHEIA OTEST

1. Ilpegen lim M papeH
X—+m x"

1)4: 2)3: 3)5: 90

2. Ilpegen lim: 3+_J paBeH
X—xm -_\- x

D92 33 4H0
3. Ilpegen limw pageH
=2 2x+3

1) 3:2)2: 3)0: 41

4. TIlpegen lim - paeeH
x—}E{f_;_z
1) 8 2)4;: 3)12; H)9
F.1 Y
1. Ilpomzeommas )' dyHKUHE y =] x‘——+5J paeHa
L +
f. 1 N 1Y F.01 Y
1) ;-':3;x‘—_+5J | 2x+ J 2) }-'=3;r—_+5J :
. X s x '\. X
3) 4 (e L) 4) 3 3 24 ] :
V=] £X = |: TV =2 5
=) 2
+3)y2x—1
2. Ilpomzepogmaa V' QyHKUHH J.'=(-:IE :l * paEHa

2x+7
3x" +5x+2 . 2 +15x+20

1) - 1 2) 5 :
[2x+?jl‘ ~2x—1 [2x+?:l‘ ~2x—1
1, qs .
3) 2x" +15x+20 4 2x° +10x+20

[2x+5)i 3x—1 [2x+?]‘r\flx—1



5.1.11 TunoBble 3aJaHus (oLeHOUHOe cpe/cTBO - TecT) /s oueHKH chOPMUPOBAHHOCTH
komnetennuu OITK-1

BridepuTe 0qHH BEpPHEIH OTBET

1. Hurterpan [ xcir paecH

“sin” x
1) —xcrg_r+1n|5in 11+C; 2) —ﬂg:c+1n|5in x|+C;

3) —xf:rg;x+1n|c05x|+(:‘; 4) —czg;r+1n|5in x|+C

2. Hurerpan [ler paeeH
"X+

DI lin(2+1)+C: 2) T Zin(xF +4)+C:
2 2V 22
HE L (+1)+C: HZ —ta(F+1)+C
2 2 \ r 2 " £
1

3. Hurerpan :,[xici—rl paecH
3T T T T
1 D) ——:3) = 4 —
) g2 ) 8 }'S ) 4
Eﬁmxaﬂr
4. U=
Terpat ,[2+5i11x pases

7(18-443)  #(9-43)  #{9-243)  x(9-4.3)
1) — ;) — -:3) — - )
R R 18 18
L
f dx
o (1-x)1-+
1)3: 2)1:3)0: 94

5. Hurterpan

paBeH

5.1.12 TunoBble 3a/jaHuA (0L[eHOUHOE CPeACTBO - TecT) /1A oLfeHKH chopMUPOBaHHOCTH
komnereniuu OITK-6



BrroepeTe ogHH BepHEIA OTEST

-1

1. Brpamenue (-1)A+2B — C, rae A=il. -1 zﬁi B =i'r3 i C =i"‘4 3 i paBHO
I'-\._l U-:II= I'-\.4 2 ,-'I= ||.52 _3JI|=
- o -’ G Y ' R . ~
N e ) (A T He
11 8 7 7 6 1) \7 -1

(x +x +2x =1,
2. Pemrenwne cHCTEME] THHeHHEIX YpaBHEHHI | o X, —x, +2x, =—4, HMEeT BH

dx +x, +4x, =1
1) (-1.-2.2);  2)(2.-1.2); 3) (-2.2.1) 4) (1.2.-2).

3. HafiTs cKanTapHOE IPOMIEEIEHHE BKTOPOE C; M Oy, ecmi a = {5,4,01. b = {5,—3,-2}. ¢, =
26a—3b.c;=d+b

13 216; tl) -43; 3)1621; 4) HeT IPABHIBHOTO OTESTA.
4. KoMII1aHapHE TH EEKTODH d. E c.ectHa = {—2,5,6}. b= {1,4,-8}.c={-1,8,0}

1) ma; 2) mer; 3) HET NPABMIEHOIO OTEETA.

- . ox
5. Hafita obmmit meTerpan audepeHIHATEHOTO VPABHEHHT V +1 =¥ =x\/}_' .
-

a) J,_'=c--\4n'l—x: —%[:l—x::]; v =0 — ocoboe pemenne;
B) ,fv_'=c--\4|'l—x: —%[:l—x::]; v =0 —gacTHOe pemensHe;
E) BVF‘ =31- —[fl—x:‘]-c; v =0 — ocoboe pemenne;
r) ,f;‘: =c-+l-x" —1+x": y=0 — ocoboe pemenne

6. Haiiti 0bmmit muuterpan saddepennuatstoro ypapHensa v-y'> —2xan'+2p7 —x* =0

a) x* —y’ ={\.'Ex+c}:; yv=tx (x=(0) —=acTHEIe pelIcHHAR;
B) x* — ={\Ex+c}:; v=tx (x=0) —ocobre pemenn;
E) iﬂlxz —_:L': =~Ex+c;

r) +./x' -’ =~f2x+¢c: v=—x (x=0) —ocoboe pemenne,

v=x (x=(0) —gacrHOE pemeHHe.

7. Ilnomazne GErVPEL, orpaHEYeHHOH IpadHEaME ¢y HEIHA J.'=[:x—ljz .y =x—1 paena
2 1
N1 (33— 4 =
)1 )3:3) 3 ) 3

8. Iponspognas dyHKuHE z = x° + y'x B Touke A (1, 2) nmo manpapmenmo BekTOpa AB . tae
B(3, (), papna
DV3:21:3) ¥2:4)2

Kpurepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)

Ouenka Kputepun ouieHuBaHus

OT/IMYHO 85-100% mpaBUIBHBIX OTBETOB




Ouenka Kputepun ouieHuBaHus

XOPOLLO 66-84 % rpaBUIBHBIX OTBETOB
YZ,0BJIETBOPUTEJILHO 50-65 % npaBUIBHBIX OTBETOB
HeyZl0BJIETBOPUTEJILHO MeHble 50 %.

5.2. OnucaHue MIKaJI OLeHUBaHUSA Pe3y/IbTaTOB 00yueHHs MO0 JUCIUIIMHE IPH NMPOMe)XXyTOUHOMH

aTTecTalu

IIIkana OIl€HMBAaHUA C(l)OpMI/IPOBaHHOCTH KOMHQTEHI[I/Iﬁ

YpoBennb
¢)OPMHUPOBAHHOCTH | hey 0B TeTBOPHTE/IBH
KOMIIeTeHLuii o Y/AOB/IeTBOPUTETLHO XOpOLIOo OTJINYHO
(uHAMKaToOpa
JOCTH)KEHHUS
KOMIIeTeHI[UH)
He 3a4TeHO 3auTeHo
YpoBeHb 3HaHUH B
. MuHUMaITBHO ob6beme, YpoBeHb 3HaHWH B
YpoBeHb 3HaHUM HIKe o
JIOTyCTAMBIN yPOBEHb | COOTBETCTBYIOLIEM obbeme,
MUHHMaJ/IbHbIX .
3HaHus o 3HaHWH. [JonyieHo nporpamMme COOTBETCTBYIOLLIEM
TpeboBanuii. menu
MHOT'O Herpy0bIx MO/ITOTOBKH. MporpamMMe T0/r0TOBKH,
MecTo rpybbie MoKy
ombok HonyiieHo HeCKOMbKO | 6e3 ommbok
HerpyObIxX onmboK
ITpoJeMOHCTPHPOBaHbI
ITpo/ieMOHCTPHPOBaHBI ITpo/ieMOHCTPHPOBaHEI BCe
BCe OCHOBHBIE YMEHUSI.
ITpu pereHnH OCHOBHbIE YMEHHUS. OCHOBHbIE YMEHHUS.
PeliieHbl Bce OCHOBHbIE
CTaHZApPTHBIX 337lauy He | PelleHbl THIOBBIe PeliieHbl BCe OCHOBHbIE
IPO/IeMOHCTPHPOBAHbI 3a/lauM C HerpyObIMU 3a/iaum C Herpy6Limn 3aflauul C OT/ie/IbHBIMU
Ymenus y OLIMOKAMHU.
OCHOBHBIE YMEHUSI. OIIMOKaMH. HeCyIIeCTBeHHBIMH
BeoinosiHeHb! Bce
Vmenu mecto rpy0Obie BeIroHeHsI Bce HeJ|0YeTaMH, BBIITOJTHEHbI
3a/laHusl B TIOJTHOM
omubKu 3a7laHus, HO He B BCe 3a/laHUs B [1OJTHOM
o6beme, HO HEKOTOpbIE
MoHOM 06beMe obbeme
C HefloUeTaMH
IIpu perenun Nwmeetcsa IIpogemMoHCTpUpPOBaHbI
CTaHJAapTHBIX 337lau He | MUHHUMaJbHBIN Habop 0a30Bble HaBbIKU NPH ITpo/ieMOHCTPUPOBaHBI
P MIPO/IEMOHCTPHPOBAaHBI HAaBBIKOB [I/Is1 PELlIeHNsT | pelleHun HaBBIKH TIPY PeLlIeHNH
= 6a30Bble HaBbIKH. CTaHZApPTHBIX 3a7lau C CTaHJAPTHBIX 3a/ia4 C HeCTaH/JapTHEBIX 3a7au 6e3
Vimenu Mecto rpy6bie HEKOTOPBIMU HEeKOTOPBIMU o1IMO0K U HeJJoueToB
OIIMOKU He/0ueTaMHu He/0ueTaMHu
IIIkana OLl€HUBAHHA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJr0OTOBKH
Bce KommereHUMM (4acTM KOMIleTeHLMH), Ha (OpMHUpOBaHMe KOTOPBIX HarpaBieHa
OT/JINYHO JMCLUIVIMHA, CHOPMHPOBaHBI Ha YPOBHE HEe HIDKE «OT/JIMYHO», IIPU 3TOM XOTs Obl OfHA
KOMIIeTeHLMsl ChOPMHPOBaHA HAa YPOBHE «OTIHYHO»
Bce KowmmereHIM (YacTW KOMIIeTeHIMI), Ha (opmypoBaHMe KOTOPBIX HarlpaB/ieHa
3aYTeHO XO0pOIIo0 MUCLUIIMHA, CHOPMHUDOBaHbl Ha YPOBHE HE HIDKE «XOpOLIO», TMPH 3TOM XOTs Obl ofHa
KOMIIeTeHLMsl ChOpMHpPOBaHa Ha YPOBHE «XOPOILIO»
OB/IETBODHTEN Bce kommeTeHiMM (YacTd KOMIIeTeHLMi), Ha (¢opMUpOBaHHe KOTOPBIX HampaB/eHa
iﬂo P JMCLUIUIMHA, C(OPMUPOBAHBI Ha YPOBHE HE HWXKE «YyJOBJIETBOPUTEbHO», MPH 3TOM XOTs Obl
0/IHa KOMITeTeHIMs1 ChOPMHUPOBaHA Ha YPOBHE «YOBJIETBOPUTENILHO»
He HeyoBaeTBopuT | XoTs 6bl 07Ha KOMITeTeHLMsI CHOPMHUPOBaHA HA YPOBHE «HEY/IOBIETBOPUTE/IHHOY.




3d4TEeHO €/IbHO

5.3 TunoBble KOHTPO/IbHBIE 3a/laHUsI WM HHbIE MaTepHa/Ibl, HE00X0/JUMBbIe /ISl OI€HKHU
pe3y/IbTaToB 00y4eHHs Ha MPOMEXYTOUHON aTTeCcTal[uH

5.3.1 Tunossble 3ajaHNs, BBIHOCUMBbIE HA IIPOMEXYTOYHYI0 aTTeCTalMI0:

OueHouHoe cpeAcTBO - KOHTpoO/IbHBIE BONIPOCHI
JK3ameH

Kputepumu onjennBanusi (KoHTpo/ibHbIE BONPOCHI - JK3aMeH)

Onenka Kpurepuu orjeHrBaHUs

BBICTABJISIETCS, KOT/Ia CTYZAEHT T/Ty00KO M IPOYHO YCBOW/I BeCh ITPOTPaMMHBIH
MaTepHaJ, UCUepITbIBAIOIIIe, TOC/Ie/0BATEILHO, TPAMOTHO U JIOTHUECKH CTPOWHO
€ro M3/1araeT, He 3aTPY/JHSIETCS C OTBETOM IMPH BUAOU3MEHEHUH 3a/laHus, CBOOOJHO
CTIPaBJISIETCS C CUTYAl[MOHHLIMU 3a/laHUSIMU, TIPAaBWJIBHO 0OOCHOBBIBAET TIPHUHSTHIE
pellleHys], yMeeT CaMOCTOATE/ILHO 00001[aTh U U3/iaraTh MaTepHas, He JomycKas
OIIMO0K

OT/IMYHO

BbICTaBJISIeTCS], €CJ/IU CTYZJ,eHT TBEep/0 3HaeT MIPOrpaMMHbII MaTepHuasl, FPaMOTHO U
IO CYLeCTBY U3/araeT ero, He JOIyCKaeT CyLlleCTBEHHBbIX HETOUHOCTEH B OTBeTe Ha
XOpOLLO

P BOIIPOC, MOJKET MPaBU/IbHO NIPUMEHSTh TeOpeTUUYeCKUe T10/I0KeHNs U BlafieeT

HEO6XO,Z[I/IMLIMI/I YMeHHsAMU U HaBbIKaMU IIPDU dHaJ/In3e I/IHCl)OpMaL[I/II/I

BBICTABJ/ISIeTCSL B TOM CJIydae, IIpU KOTOPOM CTYZEHT OCBOWJI TOJIBKO OCHOBHOM
MaTepHaJ, HO He 3HaeT OTJeJIbHbIX JeTase, AoMyCKaeT HETOUHOCTH,
VIOB/IETBOPUTETEHO He/I0CTaTOYHO TPaBU/IbHEIE (OPMYIMPOBKH, HapyLlaeT TOC/IeA0BaTeTbHOCTD B
M3710’KeHHH TIPOrpPaMMHOT0 MaTepHrasla ¥ UCTILIThIBAeT 3aTPYAHEHNS B BBITIOTHEHUN
aHa/mM3a HHPOPMaLUH

BBLICTaBJISIETCS CTYZIEHTY, B OTBETE KOTOPOTO OOHAPY>KU/IUCH CyII|eCTBEHHbIe
Hey/IOB/IETBOPUTE/IBHO — TTp00esTbl B 3HAHWK OCHOBHOT'O COJIep>KaHUsl y4eOHOM MPOrpaMMbl JUCLIMTIIMHBI U /
WM HeyMeHHe UCTI0/Ib30BaTh ToyueHHbIe 3HaHUS

Tunosble 3ajanus (KoHTpo/ibHBIE BONPOCHI - JK3aMeH) /IS OLeHKH C(hopMHUpOBaHHOCTH
kommneteHuM YK-1 (CriocobeH oCy1iecTB/IsITh MOUCK, KpUTUUECKUM aHa/lu3 U CUHTe3 UH(OpMaLiH,
MIPUMEHSTb CUCTEMHBIN TIOJXO0/, [I/1s1 pelleHUs [T0CTaB/IeHHbIX 3a/a4)

Bonpocsl K 3k3ameHny 1 cemecTp

1. Marpuupl 1 IMHelHble AelCTBUS HaJ, HUMU. TpaHCIIOHMpOBaHWe MaTpULIbL.

2. Onpepenurenis KBaJpaTHOM Matpuipl. MuHop. Anrebpanueckoe pomosnHeHue. PasnoykeHue
OTIpeZie/TUTeIS TI0 37IeMeHTaM CTPOKU MU CTO/OIa.

3. Onpegenenue Bekropa. KosmmHeapHocTs. Mogy/ib. PaBeHCTBO BEKTOPOB.



BEKTOPDHOTI'O IMMpOM3BeAE€HWA, €ro FEOMeTpI/IquKI/Iﬁ CMBICIJI.

FGOMeTpI/I‘-IECKI/Iﬁ CMBICJI. Y C/TOBHE KOMIT/IaHaPHOCTHU TPpeX BEKTOPOB.

. BekTopHoe nipou3Bezienue. [IpescTaBienye B Buzie onpezaenuresisi. CBoicTBa. Mogynb

. CmeriaHHoe Mpour3BeJieHrE BEKTODOB. Onpe,qeneHHe, rnpeacTaB/ieHHWe B BU/ie OIIpeae/InuTe 1.

. CobcTBeHHbIe 3HaueHUsI U COOCTBEHHBIE BEKTOPHI KBaIpaTHOM MaTpHL{bl. XapaKTepuCTUyeckoe

ypaBHeHHe [/ HAXOK/IeHUs1 COOCTBeHHBIX 3HaueHui. Oripe/iesieHre COOCTBEHHBIX BEKTOPOB.

HopmupoBka co6CTBEHHBIX BEKTOPOB.

COOCTBEHHBIX BEKTOPOB.

Bonpockl K 3K3aMeHy 2 ceMecTp

1. DnemeHTapHble (YHKLMU U UX FPadyKU.
2. IlocnemoBaTennbHOCTD, npepen [10C/1IeJOBaTeIbHOCTH. Teopemsl

15.

TI0C/IeI0BaTeIbHOCTH.

[TousTHeE TpOM3BOAHOM U AU depeHLivana GyHKLIMN OJHOMN MlepeMeHHOM.
[TpousBoaHsbie 1 AuddepeHIanbl BICIIAX MOPSIIKOB.

[TepBooOpa3Has dyHkuyu. OOy BU ceMelicTBa MepBooOpa3HbIX.
HeornpesienieHHbI UHTErpasl U ero CBOMCTBA.

OrmpefiesieHHBIV MHTErpas KakK Npe/iel MHTeTrPaJbHbIX CYyMM.

. OproroHanbHOCTh COOCTBEHHBIX BEKTOPOB. [Ipon3BeieHre MaTpUL[bl HA MaTPULLY

(0]

nipefiene

UucioBou psifi, ero yacTUuYHble CyMMbI. CXosIuecs U pacxopsiuecs psabl. [IprMepsl.

I'eomeTprueckas nporpeccusl.
CrioxeHHe psilOB ¥ YMHOKEHHe psiZia Ha YnCIIo.
CrenieHHbIe psi/ibl, UX 006/1aCTh CXOAUMOCTH.
Psin Tetinopa. PasnoxkeHue QpyHkiui B psif Teitsiopa.
CkarnspHoe 1pousBe/ieHre BeKTOPOB.
IIpsimast Ha MJIOCKOCTH.
[IpsiMast ¥ MJIOCKOCTH B TIPOCTPAHCTBE

TunosBble 3ajanus (KoHTpo/IbHbIE BONIPOCHI - JK3aMeH) /1 OLleHKU C()OPMUPOBAHHOCTH
kommnereHiuu OITK-1 (Crioco6eH MprUMeHSITh eCTeCTBeHHOHaYUYHbIe U 00IIlenHKeHepHbIe 3HAHMSI,
MeTO/Ibl MaTeMaTH4eCKOro aHaau3a U MOZIeJIMPOBaHus1, TeEOPETUUECKOTO U SKCIIePUMEHTA/IbHOTO
HCc/efiloBaHUs B TIpodeCcCHOHA/IbHOM JiesiTeTbHOCTH;)

Bomnpocsl k 3k3ameny 1 cemecTp

aCCOLIMAaTHBHOCTh U JUCTPUOYTUBHOCTb.

. IIpousBesnenue matpuil. CBOMCTBA. Y MHOKE€HHE HA eJUHUYHYIO MaTpULLY.

OBBIMM CTPOKaMH, CTos01jamu. OOII|ii MHOXKUTE b CTPOKU. HyeBble U TMHEHHO

3dBHCHMbIE CTPOKH, CTOJ'I6LU:I.

. Cymma matpul] U ee cBoucTBa. [Ipon3Be/jeHre MaTpulbl Ha YKUCJIO, €0 KOMMYTaTUBHOCT,

. CBolicTBa orpefiesuTeneli. 3aMeHa CTPOK U CTOJIOLOB orpeAenuTesist. OnpeAenTesnv C OJUHAK

. CoticTBa ornpegenureneii. OnpesienuTe/b Kak CyMMa oripefieiuTesieid. ToxkaecTBeHHOe peod

Pa30BaHHeE Orpene/inuTeId. CYMMEI npomBe,quHﬁ 3JIEMEHTOB CTPOK 1 CTOJ'I6L[OB Ha anre6pa1/111e

CKOe OOITOJIHEHHA OPYTUX CTPOK, CTOJI6LIOB.

. CucTeMbl JIMHEWHBbIX YpaBHEeHUM C KBaZipaTHOM MaTpulieii. @opmysibl Kpamepa.

OPC.

. CyU.[ECTBOBaHI/Ie N € JUHCTBEHHOCTH pelleHNA HEOAHOPOAHOﬁ CHUCTeMBbI JIMHEHHBIX ypaBHeHI/Iﬁ,



7. JluHeliHble AeiicTBUS HaJ BeKTopaMyu. CymMMa BeKTOPOB U ee CBOMCTBa. [Ipon3BesieHre BeKTOpa
Ha YMCJIO U ero CBOMCTBa.

8. Tlpoekiusi BeKTOpa Ha BEKTOp, reoMeTpruuecKrii cMbIc/l. CBOWCTBO JTMHEHHOCTH.

9. IlpsiMasi Ha TIJIOCKOCTH /1eKapTOBBIX KOOpAUHAT. POpMbI ypaBHeHHs TIPSIMOU. YTOJT MeXXAY
NpSIMBIMU. PaccTosiHYe OT TOUKH 10 TIPSIMOIA.

10. ITnocKoCTh B IeKapTOBBIX KOopAuHaTax. Ob1iee ypaBHeHHe TVIOCKOCTU. Y paBHEHUs
TIJIOCKOCTH MPOXO/ALLeN uepe3 TOUKYy U yepe3 TpU TOUKH. PaccTosiHUe OT TOUKM /10 T/IOCKOCTH.

11. [Tpsimast B IeKapTOBbIX KOopZiMHaTaX. KaHOHUUecKue ypaBHeHUs MPsSIMON. Y paBHeHHe
NIpsIMOM 10 ABYM ToukaMm. [lapameTprueckue ypaBHeHUSI.

12. JIuauu BTOpOTO Mopsifka. Obiijee ypaBHeHHe TMHUMA BTOPOTO TIOPSIIKA.

13. OKpY’KHOCTb, 3/ITHIIC, rurnepbora, mapabona. MIx KaHoHUUeCKre ypaBHeHM,

rapaMeTpuuecKre ypaBHeHus, rpauKy KPUBBIX.

Bomnpocsl K 3K3amMeHy 2 ceMeCcTp
DYHKI[UH, UX CBOMCTBA, MPUMEPbI, 0COOEHHOCTH TPa(UKOB.
. Tabsu1ija MpOU3BOAHBIX.
. Tabn1ila OCHOBHBIX UHTETPaJIOB.
. MeTo UHTerpHpOBaHUS I10 YaCTSIM.

1
2
3
4
5. 3aziauM, NpUBOJSLIMeE K TIOHATHIO OIpe/ie/IeHHOTO UHTerpaa.
6. ®opmysa HetotoHa — JleiibHUIIA.

7. BbluncneHye nuiolazieli MI0CKUX (UIyp B [1eKapTOBbIX KOOpZAMHATAaX.
8. HecobcTBeHHbIe MHTErPasbl.

9. Ilpusnaku Janambepa n Komm.

10. Martpuripl. OnipesieniuresIM U UX CBOKCTBA.

11. PerieHue nMHelHbIX crucTeM 1o opmysiam Kpamepa u metogom Maycca.

Tunosble 3aanusi (KoHTpo/IbHBIE BONPOCHI - JK3aMeH) /I/Isl OIeHKH C()opMHUPOBaHHOCTH
kommneteHuu OTTK-6 (CriocobeH aHaIM3UPOBaTh U pa3pabaThiBaTh OPraHU3alMOHHO-TEXHUUECKHUE U
5KOHOMUYeCKHe TIPoLieCChl C NpUMeHeHueM MeTO/I0B CHCTeMHOI'0 aHa/iM3a U MaTeMaTUueCKoro
MO/IeTUPOBaHUS;)

Bonpocsl K 3k3ameny 1 cemecTp

1. Cucrema MMHEMHBIX YpaBHeHUM B MaTpUUHOU (hopMe U ee pellieHre ¢ TIOMOIIbI0 00paTHOM
MaTpHLIBL.

2. Panr kBazipaTtHOM MatpuLibl. Omnpe/iesieHre paHra MaTpUL{bl MeTO/[0OM 3KBUBaJIeHTHBIX peobpa
30BaHUM.

3. Cy1uecTBOBaHHe U eJUHCTBEHHOCTh PeLleHrs] OJHOPOAHOM CUCTeMbI IMHENHBIX YPaBHEHHUH.

4. CkasnsipHOe MpOoK3Be/ieHre BeKTOPOB U ero CBOMCTBA.

5. Pasno)xeHue BeKTOpa B /leKapTOBOM Oa3uce. [lekapToBa crcTeMa KOOPAMHAT U /leKapToB Oa3uc.
PaBeHCTBO BEKTOPOB B ZieKapToBoM Oasuce. ['eomeTpruyeckuii CMbIC/I KOMITOHEHTOB.

6. [eiicTBUs HaJ BEKTOpaMHU B ieKapToBOM 0Oasuce. CioxkeHue, BEIYUTaHe, YMHOKEHHE Ha CKaslst
p. CkanspHOe npousBezieHue.

7. Harpas/srolye KOCUHYCbl BEKTOPOB. YTOJ/I MeXX/y BeKTOpaMu. Y C/IOBHe Iapajule/IbHOCTH U 11
epIIeHUKYJISIPHOCTU. PaccTosiHMe MexXly JaHHBIMUA TOUKaMH.

8. Ilpsamas Kak nepeceueHue JByX IVIOCKOCTeU. YTO/I MeXXIy NpsMbIMU. IleprieHiMKy/IIpHOCTD 1
Trapasuie/IbHOCTb NPSMBIX. PaccTosiHMe OT TOUKM /10 IPSIMOM.



Bompocsl kK 3k3aMeHny 2 cemecTp
HenpepbiBHbIE PYHKI[MH, X CBOWCTBA.
@®opMyJibl TPOM3BO/IHBIX CYMMBI, IPOM3Be/IeHHs], YaCTHOT'0, CJI0XKHOM (PYHKLIMH.
OKcTpeMasibHble 3HaueHus1 pyHKLuK. [IpaBua nccneoBaHust PyHKLMU Ha SKCTPEMYM.
BeprukanbHble, HAK/JIOHHbIE M TOPU30HTa/IbHbIE ACUMITTOTBI.
Metop 3amMeHbI TepeMeHHOM.
CBoliCTBa OIpe/ie/IeHHOr0 UHTerpaia.
Beruriciienue o6beMa Tesia 1o TUIOLIAJSM Tapa/uUle/lbHbIX ceueHUi. Beruriciienue oo6bemMa Tena

No kW=

BpalleHusl.
8. HeobOxoaumbiii TpU3HAK CXOAUMOCTH. ['apMOHUUeCKUA psifi.

9. Tlpu3Hak cpaBHeHUS PsZIOB C TOJIOXKUTEIbHBIMU UJIeHaMHU.

10. BekTopsl. JIMHeliHbIe orepaljuu Hajl BEKTOPaMH.

11. Ba3uc Ha M10CKOCTH U B IPOCTPAHCTBE.

12. KpuBble BTOPOT0 MopsifiKa: OKPY>KHOCTb; 3JI/TUIIC; rurepbosia; mapaboiia.

6. YueOHO-MeTOUUEeCKOEe H HH(OpMaIMOHHOE o0ecrnieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHOBHasi uTeparypa:

1. umaueB Buktop CemeHoBHuY. Briciiias MaTemaTyka : YueOHUK / MOCKOBCKHUI roCyJapCTBEHHBIH
yHauBepcuteT uM. M.B. JIoMOHOCOBa, ()aKy/IbTeT BLIUMC/UTEIbHOW MaTeMaTHKN U KUOEPHEeTHKH. -
Mockga : OOO "HayuHo-u3zarensckuit neHTp MTH®PA-M", 2021. - 479 c. - BO - bakanaspuar. - ISBN
978-5-16-010072-2. - ISBN 978-5-16-101787-6., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=739549&idb=0.

2. [lTurnaueB Bukrop CemMeHOBHY. 3a/lauHUK TI0 BhICIIIeH MaTeMaTHKe : YuebHoe rmocobre / MOCKOBCKHIA
rocy/lapCTBeHHbIM YHHUBepcuTeT UM. M.B. JToMoHOCOBa, (haKy/IbTeT BEIUMCIUTETbHOW MaTeEMaTUKK U
kubepHeTUkH. - 10. - Mocksa : OOO "HayuHo-usgarensckuii eHTp MH®PA-M", 2021. - 304 c. - BO -
bakanaBpuart. - ISBN 978-5-16-010071-5. - ISBN 978-5-16-101831-6.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=770280&idb=0.

3. Byrpos flkoB CremnaHnoBuu. Briciiiasg matremaTtuika B 3 T. T. 1. [luddepeHiiranbHoe U UHTerpaabHOe
vcuncieHue B 2 KH. Kuura 1 : Yue6nuk g1 By3oB / byrpos . C., Hukonbckuii C. M. - 7-e u3g,. -
Mockga : FOpaiir, 2020. - 253 c. - (Briciiiee obpa3oBanue). - ISBN 978-5-534-02148-6 : 509.00. - TekcrT :
snekTpoHHbIi // OBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=581600&idb=0.

4. byrpos fkoB CreniaHoBuY. Briciias MaTematuka B 3 T. T. 2. 37ieMeHTbI JIMHEWMHOM anreOpbl U
aHaIMTHUeCKOl reomeTpud : YuebHuk /1711 By30B / Byrpos . C., Hukonbsckuii C. M. - 7-e u3g. - MockBa
: FOpaiiT, 2021. - 281 c. - (Briciee obpa3zoBanue). - ISBN 978-5-534-03009-9. - TekcT : 371eKTPOHHBIH //
OBC "FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=766431&idb=0.

5. Byrpos 1. C. Beiciuas matemartvika B 3 T. Tom 3. B 2 kH. Knura 1. JuddepeHianbHble ypaBHeHUs!.
Kparnbie unterpassi : yuebnuk / f1. C. Byrpos, C. M. Hukonbckuid. - 7-e u3g. - Mocksa : FOpaiit, 2022.
- 288 c. - (Briciiee obpa3oBanwme). - URL: https://urait.ru/bcode/491313 (maTa obpamienus: 14.08.2022). -
ISBN 978-5-9916-8643-3 : 929.00. - Tekcr : ssektpoHHbiM / OBC "HOpaur".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=819551&idb=0.

6. byrpos f. C. Briciuas matematyvka. 3agaunuk / Byrpos f. C., Hukonbckuit C. M. - Mocksa : FOpaitt,
2022. - 192 c. - (Beiciiee obpa3zoBanue). - URL: https://urait.ru/bcode/489755 (marta obpartiieHus:



05.01.2022). - ISBN 978-5-9916-7568-0 : 529.00. - TekcT : anektponHHbIi / ObC "FOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=786763&idb=0.

7. boromosioB H. B. MaTtematuka. 3agauu ¢ pemenussmu B 2 4. Yacts 2 / Boromonos H. B. - 2-e u3g. ;
HCTIp. U fo1. - Mockga : FOpaiit, 2022. - 320 c. - (Beiciiee obpa3oBanue). - URL:
https://urait.ru/bcode/490686 (mata obpamenusi: 05.01.2022). - ISBN 978-5-534-07533-5 : 999.00. -
Tekct : anekTpoHHbI // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=787980&idb=0.

8. boromosioB H. B. MaremaTtuka. 3ajjauu ¢ pemieHvssmu B 2 4. Yacts 1/ boromonos H. B. - 2-e u3g. ;
HCIIp. U gor. - Mockga : FOpaiit, 2022. - 439 c. - (Beiciiee obpa3oBanue). - URL:
https://urait.ru/bcode/490684 (mata obparenusi: 05.01.2022). - ISBN 978-5-534-07535-9 : 1329.00. -
TekcrT : snekTpoHHbIM / DBC "FOpaitt"., https://e-1ib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=789187&idb=0.

9. Mauymuc B. B. Briciiasg matemaTtuka / Mauysuc B. B. - 5-e u3sg,. ; nep. u gorn. - Mocksa : FOpaur,
2022. - 306 c. - (Beiciiee obpa3zoBanue). - URL: https://urait.ru/bcode/491078 (mata obpateHus:
05.01.2022). - ISBN 978-5-534-01277-4 : 779.00. - TekcT : anekTpoHHbIM // DBC "HOpaiit"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=788062&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. Pyapik Bopuc MuxaiinoBuu. Kypc Bbicilieit MaTeMaTHKHU /i SKOHOMUCTOB : YueOHUK / Poccuiickuin
9KOHOMHYecKuil yHuBepcuteT uM. ['.B. TlnexaHoBa; Poccuiickuii skoHOMUUecKuii yHuBepcuteT um. ['.B.
[TnexaHoBa. - 1. - Mocksa : OOO "Hayuno-usgarensckuii neHTp MHOPA-M", 2022. - 647 c. - BO -
Bakanaspuar. - ISBN 978-5-16-011091-2. - ISBN 978-5-16-103162-9.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=770909&idb=0.

2. PxxeBckuii Cepreii Bnagumuposry. Breiciasi MaTemMaTrka : YueOHUK. - MockBa : OOO "HayuHo-
n3parenbckuu LeHtp MH®PA-M", 2018. - 814 c. - BO - bakanaspuar. - ISBN 978-5-16-107481-7.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=625937&idb=0.

3. Jlypwe MnHa I'puropreBHa. Beiciiast MaTematuka. [IpakTvikyM : YueGHoe miocobue /
KanuHuHrpaicKkuii rocyjapCTBeHHBIM TeXHUUeCKU yHUBepcuTeT, HayuHo-TexHHuUeckast OubmoTeka. -
1. - Mockga : By3oBckuii yue6HUK, 2022. - 160 c. - BO - bakanaBpwuar. - ISBN 978-5-9558-0281-7. -
ISBN 978-5-16-100262-9. - ISBN 978-5-16-006215-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=832347&idb=0.

I[TporpammHoe obecrieueHre ¥ VIHTepHET-pecypchl (B COOTBETCTBHU C COJiep>KaHUeM JIHCLATUIMHBI):

JIviieH31OHHOE TIpOorpaMMHOe oOecrieueHne: OrieparjioHHasi cucteMa Windows.
JlutieH3noHHOe TIporpamMMHOe obecrieuerne: Microsoft Office.

[TpodeccroHanbHbIe 6a3bl JAHHBIX ¥ MH(GOPMAL[IOHHbIE CTIPABOYHBIE CUCTEMBI

Poccuiickuii uHaeKkc HayuHoro uutupoBanus (PUHLI), nnatdopma Elibrary: HatjoHanbHast
vH(MOpMallMOHHO-aHa/IMTHYeCcKas cucteMa.Azipec foctyra: http://elibrary.ru/project_risc.asp

'APAHT. NHdbopmaliioHHO-TIPaBOBO# MopTas [ DeKTpoHHbIHN pecypc].— Afipec AoCTyTIa:
http://www.garant.ru



CBO60,E[HO pacrpocTpaHsgeMoe IIporpaMMHOe obecreueHue:

riporpamMMHoe obecrieuenue LibreOffice;
nporpaMmHoe obecrieuenre YandexBrowser;

OneKTpoHHBIe OMOIMOTEUHbIE CUCTEMBI U OMOTMOTEKH:

OnekTpoHHas 6rbmoTeuHas cuctema "Jlanes" https://e.lanbook.com/

OnektpoHHas 6ubmoTeuHas cucrema "KoHcynbTaHT cryaenTa'http://www.studentlibrary.ru/
OnekTpoHHas 6ubmoTeuHast cuctema "FOpaiit"http://www.urait.ru/ebs

OnekTpoHHas 61b/MMoTeuHast cucteMa "Znanium" http://znanium.com/
OneKTpoHHO-6MbMoTeuHast cucteMa YHuBepcurteTckast 6nbmorekaONLINEttp://biblioclub.ru/

dyngamenTanbHas bubmoreka HHI'Y www.lib.unn.ru/
Caiir 6ubmoTeku Ap3amacckoro ¢ummana HHI'Y. — Anpec gocrymna: lib.arz.unn.ru

Pecypc «MaccoBbie OTKpBIThIE OH/IAHH-Kypchl Hibkeropogckoro yauBepcurera nM. H.U. JlobaueBckoro»
https://mooc.unn.ru/

ITopTan «CoBpeMeHHas 1iudpoBasi obpa3oBare/bHas cpezia Poccutickoit @epeparium»
https://online.edu.ru/public/promo

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUILIMHBI (MOY 1)

YueOHble ayAUTOPUU [I/IsI TIPOBeZIeHUs] YueOHBbIX 3aHATHUM, TpeAyCMOTpPeHHBIX 0Opa3oBaTe/bHOU
MIPOrpaMMOM, OCHaI[eHbl MYJbTUMEIUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMU 00yueHUsi, KOMITbIOTepaMH.

[TomerrieHusi 711 CaMOCTOSITENTBHON pabOThl 00YYArOI[UXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOXXHOCTBIO TIOJK/IOUeHUs1 K ceTu "WHTepHeT" U obecrieueHbl [JOCTYTIOM B 37€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y mo nampaBnenuto 09.03.03 -
[puknasHas MHGOPMaTHKa.

ABTop(bI): ATpoiieHKo CBeTsiaHa ACKOJIbJJOBHA, KaHJUAAT NeJlarornyeckux Hayk, JOLeHT.
PeuensenT(b1): HectepoBa Jlapuca FOpbeBHa, KaHAUAAT MeJaroriyecKnx Hayk.
3aBeayroumii Kaeapoii: @posios VBaH BaneHTMHOBHY, JOKTOp Mearornyeckux Hayk.

ITporpamMmMa ozio6peHa Ha 3ace/JaHUM MeTOANUeCKOH Komuccuu ot 24.05.23, mpoTtokos Ne 5.
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