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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
ona

pewieHus
nocmaeeHHbIX 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
desimesibHOCMU

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
MoOenuposaHusi

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(pOPMAYUOHHBIX PeCypco8
Bnademb Hagblikamu
npumeHeHusl Memooos
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-3d0YHaA

O061m1as TPyA0eMKOCTh, 3.e. 8
Yacos 1o yue0HOMY IJIaHY 288
B TOM 4Huc/Ie

ay/JUTOpHbIE 3aHATHSA (KOHTaKTHas padoTa):

- 3aHATHS JIeKI{HUOHHOI'0 TUIIa 34
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1a0opaTopHbIie PadoThI) 34
- KCP 4




caMocTosTe/IbHasA padoTa 144
IIpomexyTouyHas arrecTanusa 72
JK3aMeH

3.2. CozepxaHue JUCLUIIIMHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yYKA3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLUILUIMHBI Bcero B TOM UHC/Ie
(wacer) KonTakTHas pabora (pabota Bo
B3alMO/IeHICTBUY C IIperiojjaBaTesnem),
Yackl U3 HUX
3aHSTHS CamocTosTensHas
CeMUHapCKOro pabora
3aHsATHA THUMa o0yuyarorerocs,
JIEKIIMOHHOTO | (TIpakTrueckue | Bcero Yacel
THUMa 3aHsTHsA/Mabopa
TOpHbIE
paboThI), Uacel

0 0 0 s} 0

3 3 3 3 3

¢ ¢ ® o ®

0 0 0 0 0
Tema 1. JIuHeiiHas anrebpa ¥ aHaIMTHYECKasi FeOMETpPHsI 37 8 6 14 23
Tema 2. BesieHue B aHa/IU3 32 6 4 10 22
Tema 3. IuddepeHiianbHOe U UHTErpabHOE UCUMCIEHHE 37 6 6 12 25
Tema 4. Psagpi 34 4 6 10 24
Tema 5. DsieMeHThbI BEKTOPHOT'O aHa/IM3a ¥ TeOPUU I0JIs 36 4 6 10 26
Tema 6. TuddepeHipanbHble YpaBHEHUSI 36 6 6 12 24
ATTecrtanust 72
KCP 4 4
HWtoro 288 34 34 72 144

Cojep;xaHue pa3/e/ioB U TeM AUCIUILUTUHBI

Tema 1. JIuneiiHasi anrebpa v aHaIUTHYeCKast T€OMETPUsT

DneMeHTBI BEKTOPHOU anrebpbl. Matpuiisl U onpefientend. CUCTEMbI TMHEHHBIX YPABHEHUM. JIeMeHThI

aHA/TUTHYeCKOM reomMeTpuru Ha IIJIOCKOCTHU U B TD€XMEPDHOM IIPOCTPAHCTBE. KomriekcHble unca.

Tema 2. BBesileHue B aHa13

DYHKIMY 0JJHOM MepeMeHHOU U ux obIue cBolicTBa. [ToHSTHE Mpe/ieia Moc/ie/[0BaTeIbHOCTH U (DYHKITHH.
BeckoHeuHO Marble U X CpaBHeHHe. BeckoHeuHo 6osibIive. HempepbIBHOCTb (GYHKI[MHU B TOUKE U B

0eCKOHEUHOCTH.
Tewma 3. JuddepeHipanbHOe ¥ UHTErpaibHOE UCUHCIEHNEe

ITpousBogHas 1 quddepeniiyan, UX reOMeTpUUeCKUd U MeXaHUUeCKUi CMbIC/T. [IpOM3BO/IHBIE OCHOBHBIX
3/ieMeHTapHbIX (yHKUuME. [IponsBogHble U fuddepeHLranbl BEICIIUX MOPsAAKOB. OCHOBHBIE TEOPEMBI
IuddepeHLIMaNTBEHOT0 UCYUCTIEHUS U MX TIPUIIOKeHUs1. [IprU3HaKu MOCTOSTHCTBA, BO3PACTaHUs U yObIBaHUS

(byHKIMY B TOUKe ¥ Ha IpoMesxyTKe. Heobxo1iMoe 1 JocTaTouHOe yCI0BHs KcTpeMyMa. HaxoxieHre

HauOOJIBIIMX ¥ HAMMEHBIIUX 3HaueHHH. Boimykiibie GyHKiuu. Touku eperrba. ACUMnTOThI. [IpriMeHeHHe

IuddepeHLIMaTbHOTO UCUMC/IEHUS K TIOCTPOeHUI0 rpadukoB QyHKIMIMA.
[TepBooOpa3Hast PyHKLMS 1 HeollpeZieleHHbIN HHTerpai. OCHOBHBIE CBOWMCTBA HEOIIpeie/IeHHOTO UHTerpasia.

Tabmuija OCHOBHBIX MHTETpanoB. IHTerprpoBaHue 3aMeHOM repeMeHHON. IHTerprupoBaHUe TI0 YacCTsIM.

WHTerpupoBaHye palidoHanbHbIX QyHKIMNA. 3aaud, MTPUBOASILIME K TIOHSTHIO OIpefie/IeHHOTO UHTerpasa.




OcHOBHBIe CBOMCTBA OTIpe/ie/IeHHOT0 UHTerpasa. [IpuiokeHus oripeJe/ieHHOTO WHTerpasia.

[TonsiTHe HeCOOCTBEHHOT'O UHTerpaJia.

IMousTHe (HYHKLUMM HECKOIBKUX MepeMeHHbIX. DYHKLWY JBYX MMepeMeHHbIX, rpaduK QyHKLUU ABYX
NepeMeHHbIX, TMHUM YPOBHs1. II0BEpXHOCTH YPOBHS (PYHKLIUY TpeX IepeMeHHBbIX.

OuddepeHipyeMocTs GYHKLMM HECKOILKUX [TePeMeHHBIX.

OKCTpeMyM (PYHKLMH HECKOJIBKUX NTepeMeHHbIX.

HaxoxzeHue HanOO/TBIINX ¥ HAMMEHBILNX 3HaUeHUH.

Tema 4. Pazpi

YucoBo# psif ¥ ero yacTuuHble CyMMbl. Cxogsiuecs psifisl. Heo6xoarmoe ycioBre CXOAUMOCTH YHCIOBOTO
psiga. I'apMoHnYeckuii psizi. Heo6xoauMoe 1 10CTaTOUHOE YCIOBHUE CXOUMOCTH psifia C TTOJIOXKUTETbHBIMU
yineHamu. [IpysHak cpaBHeHus. [1pusHaku [lanambepa u Koy, VIHTerpasbHbIi MpHU3HAK CXOJUMOCTH.
3HakouepeAyoLecs psafbl.

IMousTHe cTerneHHOTO psifia. PaznoxeHue QyHKIUM B CTETIEHHOM Psif.

Tema 5. Dy1eMeHTHI BEKTOPHOI'O aHa/lu3a ¥ TeOprU MO

OuddepeniyanbHble oriepalii BEKTOPHOTO aHaIM3a.

CkaJsipHble Y BEKTOPHbIe TI0JIS.

[puno>keHus1 BEKTOPHOTO aHAMK3a ¥ TeOPUH TIOJIS.

Tema 6. [IuddepeHiuanbHble ypaBHeHUSI

OneMeHTHI 0011jeii Teoprr 0ObIKHOBEeHHBIX JuddepeHLaTbHBIX ypaBHeHUHA. OCHOBHBIE TTOHATHS. 3a/jauM,
npuBo/siiIyve K JuddepeHLIMaNbHBIM YPaBHEHUSIM. Y DaBHEHUSI C pa3fe/sIOLUMUACS rTepeMeHHbIMU. JInHeliHbie
ypaBHeHUs1 1epBOro MopsiZika. Y paBHeHus], J0IyCKatollye oHWKeH e rnopsiAka. JInHeliHble ypaBHeHUs..

4. YueGHO-MeTO/fUUeCKOe 00ecrieueHHe CaMOCTOSITe/IbHON PadoThI 00yUaromuxcs

CamocrosTenbHasi paboTa o0ydaroU[uXcsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [IJIs1 TeKyIllero KOHTPOJ/sSi U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIUTLIMHbI
MPUBEIeHHBIM B TI. 5.

[y obecrieueHrst CaMOCTOSITE/ILHOM PabOThI 00yUarOIIUXCST UCTIONMb3YHOTCS:
OneKTpoHHBIE KYPChl, CO3ZIAHHBIE B CHCTeMe 371eKTpoHHOoro 00yueruss HHI'Y:

Marematuka, https://e-learning.unn.ru/course/view.php?id=3326.

WHble yueOHO-MeTOAUYECKHE MaTepHaIbl:

YuebHO-MeTO[uUeCKre JOKYMeHTbI, perjlaMeHTHPYIOLLHe CaMOCTOSITeTbHYIO paboTy
ajipeca JOCTyTia K JOKyMeHTaM:

https://arz.unn.ru/sveden/document/

https://arz.unn.ru/pdf/Metod_all_all.pdf

5. ®oHJ OLEHOYHBIX CPeJCTB //Ifi TeKYIero KOHTPOJISi YCIeBaeMOCTM U HNPOMEeXYTOYHOM
aTTecTalM Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00y4yeHHs NPH HPOBeeHHH
TeKyIlero KOHTPOJIsl yCIIeBaeMOCTH C yKa3aHMeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TumnoBble 3apaHus (omeHO4YHoe cpeAcTBO - KoHTpo/ibHasi pa®oTa) /i  OLeHKH
copmupoBanHocTu KomnereHiuu YK-1:



1. Haiite obmuii uaterpan auddepeHiHaneHoro VpaEHEeHHE.
1) }-[4+e")dy—exdx=t]. VI Y+ +x=0.

2. HafimuTe 9acTHEIE pemeHHa JH G epeHIHATEHEIX VpaBHEHHI,

VIAOEICTEOPDARIIHY VE4AIAHHBIM HATAIBHBIM YV CJIOEHAM
=3 ¥ Ty 1
1y +3y=xe", y(00 p yrey=e’, ylOr=—.

3. Hafitn 9acTHOE pemeHHe THHeHHOTO OJHOpOIHOTO AHbdepeHITHATEHOTO
VPABHEHHA ETOPOTO MOPAIKA C MOCTOAHHEIMH K03h GHIIHEHTAMHE, VIOBISTEOPAIOIIEE

FaJaHHBEIM Ha9aIBHBIM YVCITOBHAM:

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

5.1.2 TunoBbie 3ajaHus (oreHOYHOe cpeAcTBO - KoHTposbHasi padora) /i OLIEHKH
chopmupoBanHoctu KomnereHuu OIIK-1:

Ieeneayiite GYHKIINH H IOCTPOIiTe HX rpadiki:

dtx=2x"
l) Y= [(x—2)2 »
1
2} V= —4x — ;

HaiianuTte o0nacTh onpeaeneHis (yHKIHH:

u=,x2+yz2-1
Haiinire 3KcTpeMyM (yYHKIIHI:
) z=x*+xy+vy>—3x—6y

2) z=-xy+ @7 —x -G+

5.1.3 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposbHas padora) /i OLIEHKH
copmupoBanHocTH KomneTeHnuu 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 TumnoBble 3afaHusa (oLeHOUHoOe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /I OLEHKHU
copMupoBaHHOCTH KoMneTeHIHu 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=__""- -

1L —
(x-1)
Ex—J
2 y=——70
x—3
5.1.5 TumnoBble 3ajaHus (oueHOYHOe cpeAcTBO - IIpakTHYeckoe 3ajaHue) /A OLIEHKH

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

HCEHE,E[DBHIB Ha CEOTHMOCTE PAIbI
® 1-4-7-...-(3n—2)
L2 Tl

il "_}
Hml -

= 2n+1
2. Pan Yﬁ
o (n+l)”

5.1.6 TumoBble 3ajaHus (oueHOYHOe cpeAcTBO - IIpakTHYeckoe 3ajaHue) /A OLIEHKH
copmupoBaHHocTH KomneTeHnuu OITK-6:

1 2V =2 1)
Halita npoH3EeIeHHe MATPHII )

—3 4 3

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

= 2 2
IIpHESCTH K KAHOHHYECKOMY BHAY YpaBHeHHe KpHEOH X~ + y~ —8x+6y—11=0.
2 2
a _ x .}1
HafiTH ypapHeHHe acHMNITOT THIIEPOOIIEL 6 a° 1

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 Kputepun ouieHnBaHus

OtBeT 0OHapy’KMUBaeT HEIIOHUMaHHe CTY/JeHTOM OCHOBHOTO CO/iep>KaHUsI y4eOHOTr0 MaTepHaa Win

He
AOITyIleHbI CyLljeCTBEHHbIE O]_L[I/I6KI/I, KOTOpbI€ HE MOT'YT OBLITH HCITIpaBJ/IEHBI TIPDU HABOAALNX

3auTeHo
BOITpPOCax Mpero/jaBaresist

5.1.7 TunoBbie 3afiaHus (o1jeHOUYHOe cpeAcTBO - Pedepar) ans oueHKH c(HOPMHUPOBAHHOCTH
kKomnerenuu YK-1:

[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.

ik W

[TpubKeHHbIE BEIUMC/IEHUS C TIOMOII[BIO PS/IOB.

5.1.8 TunoBblie 3ajaHus (oneHOUYHOe cpefcTBO - Pedepar) pns oneHkH chopMHPOBaHHOCTH
komnertenuu OITK-1:

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.

ik e

5.1.9 TunoBble 3ajaHus (oneHOYHOe cpefcTBO - Pedepar) ans oneHkH chopMHPOBaHHOCTH
Komnerenuu OIIK-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. MeToz Bapyaliui NPOM3BOJIbHBIX MOCTOSIHHBIX.

4

5. [uddepeniiuanbHbie ypaBHEHUS B UaCTHBIX POU3BO/IHBIX.

Kpurepuu oueHuBaHus (oneHOUYHoe cpe/cTBO - Pedepar)

OneHka Kpurepuu orjeHrBaHUs

PedepaTrBHasi paboTa MOMHOCTBIO paCKPbIBaeT OCHOBHBIE BOTIPOCHI
TeopeTHueckoro Marepuasna. CTyleHT NIPpUBOJUT UH(OPMaALIHIO U3

OTJINYHO 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)

PedepatrBHasi paboTa UaCTUYHO pacKpbIBaeT OCHOBHBIE BOTIPOCHI TEOPETHUECKOTO
Matepuana. CTyleHT MPUBOJUT UH(OPMALIUIO M3 TIePBOMCTOYHHUKOB, OTBeUaeT Ha
XOpOLIO 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 TumnoBble 3ajaHusa (omeHOYHOe cpeAcTBO - TecT) sl OBeHKH C(POPMHUPOBAHHOCTH
KomnereHiuu YK-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 TumnoBble 3ajaHus (OLleHOYHOe cpeAcTBO - TecT) AN OULeHKH C(HOPMHUPOBAHHOCTH
komneteniuu 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 3ajaHusa (omeHOYHoOe cpeAcTBO - Tect) sl OBeHKH C(POPMHUPOBAHHOCTH
komneTteHiuu 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 WKaJ/l OLeHHBAHNSA Pe3y/IbTaTOB 00y4eHHsI 10 JUCIUIIHHE NTPH MPOMEeXXYTOYHOH

aTTecTanyu
IIIkana OIl€HMBAaHUA CCl)OpMI/IPOBaHHOCTH KOMIIEeTEeHIIUHN
YpoBennb
¢)OPMHUPOBAHHOCTH | hey 0B TeTBOPHTE/IBH
KOMIIeTeHLuii o Y/IOB/IeTBOPHUTETHHO XOpOLIOo OTJINYHO
(uHAMKaToOpa
JOCTH)KEHHUS
KOMIIeTeHI[UH)
He 3a4TeHO 3auTeHo
YpOBeHb 3HaHUi B
. MuHMMaTBHO obbeme, YpoBeHb 3HaHWH B
YpoBeHb 3HaHUM HIKe o
JIOIyCTHUMBIN yPOBEHb | COOTBETCTBYIOLIEM obbeme,
MUHHMaJ/IbHbIX -
3HaHus o 3HaHM#. [Jony1ieHo nporpamMme COOTBETCTBYIOLLIEM
TpeboBanuii. menu
MHOT'0O Herpy0bIx TMO/ITOTOBKH. MporpamMMe T0/r0TOBKH,
MecTo rpybbie MoKy
o1IboK HomnyieHo HecKobKo | 6e3 ommbok
HerpyObIX OmIboK
ITpogeMoHCTPHUPOBaHbI
ITpo/ieMOHCTPUPOBaHEI ITpo/ieMOHCTPHPOBaHEI BCe
BCe OCHOBHBIE YMEHUSI.
ITpu pereHnH OCHOBHBIE YMEHHUSI. OCHOBHbIE YMEHHUS.
PelieHbl Bce OCHOBHbIE
CTaHZApPTHBIX 337lauy He | PellleHbI THIOBbIE PeliieHbl BCe OCHOBHbIE
IPO/IeMOHCTPHPOBAHbI 3a/lauM C HerpyObIMU 3a5aum C HerpyGrimn 3aflauul C OT/ie/IbHBIMU
Ymenus y OLIMOKaMHU.
OCHOBHBIE YMEHUSI. oMbKaMH. HeCyIIeCTBeHHBIMH
BelnosiHeHb! Bce
Vmenu mecto rpy0Obie BeImonHeHs! Bce HeJ|0YeTaMH, BBIITOJTHEHbI
3a/laHusl B TIOJTHOM
omubKu 3a/laHus, HO He B BCe 3a/laHUs B [1OJTHOM
ob6beme, HO HEKOTOpbIE
MoHOM 06beMe obbeme
C HefloYeTaMH
IIpu perenun Nwmeetca [IpogeMoHCTpHpPOBaHbI
CTaHZApTHBIX 337lauy He | MUHUMaJIbHBIM Habop 0a30Bble HaBbIKU NPU ITpo/ieMOHCTPUPOBaHBI
P MIPO/IEMOHCTPHPOBAaHBI HaBBIKOB [IJIs] PeLleHNsT | pelleHur HaBBIKH TIPY PeLlIeHNH
= 6a30Bble HaBbIKH. CTaHJAPTHBIX 3a/ia4 C CTaHZAPTHBIX 3a/a4 C HeCTaH/JapTHEBIX 3a7au 6e3
Vimenu Mecto rpy6bie HEeKOTOPBIMU HEKOTOPBIMU o1IMO0K U HeJJoueToB
OIIMOKU HeJ0ueTaMHu HeJlJ0ueTaMH
IIIkana OLl€HUBAHHA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb OJr0OTOBKH
Bce kommereHUMM (4acTM KOMIleTeHLMH), Ha (OpMHpOBaHMe KOTOPBIX HarpaB/ieHa
OT/INYHO JMCLIMIVIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIXKE «OT/JMYHO», NP 3TOM XOTs OBl OfHa
KOMIIeTeHIMsl CHOPMHUPOBAHA HAa YPOBHE «OTIMYHO»
Bce KommereHIM (YacTW KOMIIeTeHIWH), Ha (opMypoBaHMe KOTOPBIX HarpaBiieHa
3aYTeHO XO0pOLIo MCLIUMIUIAHA, CHOPMUPOBAHBI HA YPOBHE He HIDKE «XOpPOLIO», MPH 3TOM XOTs Obl OfHa
KOMIIETeHIMs1 ChOpMUPOBaHa Ha YPOBHE «XOPOILIO»
OB/IETBODHTEN Bce komrmeTeHIMM (YacTH KOMIleTeHLMi), Ha (¢oOpMUpOBaHHe KOTOPBIX HarpaB/eHa
ii‘w P JMCLIMIVIMHA, COPMHUPOBAHBI Ha YPOBHE HE HWXKe «Yy[OBJIETBOPUTENBLHO», MPH 3TOM XOTs Obl
0/1Ha KOMIIeTeHILMsl ChOPMHUPOBAHA Ha YPOBHE «Y/IOBJIETBOPUTEEHO»
He HeyoBeTBOpUT | XoTs 6bl 0fHa KOMIIeTeHLMst CHOPMUPOBaHA HA YPOBHE «HEY/[OB/IETBOPHTEILHOY.




3d4TEeHO e/IbHO

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe /il OLEHKH

pe3y/JIbTaTOB o00yueHHsT HA NPOMEXYTOUHOH aTTeCTallM C YKa3aHHeM KpHTepHeB HX
OLIeHUBaHUS:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpoO/bHBbIE BOMPOCHI) /A OLEHKHU
chopMUpPOBaHHOCTH KoMIieTeHIMU YK-1

Bompocs! Kk 3k3ameny 1 cemecTp

. MaTpuLibl ¥ TMHENHbIE 1eHCTBYS HaJl HUMHU. TpaHCIOHMPOBaHWe MaTpPHULIbI.
. Onpenenutent KBaJpaTHOW MaTpulibl. MuHop. Anrebpauueckoe AomojHeHHe. PasnoxkeHue

orpeae/anTesId 1o 3JieMeHTdM CTPOKH HUJIN CTOJ'I6L[a.

. Onpepnenenue Bektopa. KonnmHeapHocTb. Moyib. PaBeHCTBO BEKTODOB.
. BektopHoe ripousBeieHue. [IpeactaBieHue B Bue orpefenutesis. CBolcTBa. Mo/y/ib

BEKTOPHOI'O TIPOM3Be/IeHus], er0 reOMeTpUUeCKUl CMBICII.

. CMelllaHHOe TIpOM3Be/ieHre BeKTOpoB. Onpe/iesieHue, Mpe/icTaB/ieHue B BUie OTpe/iesiuTesl.

['eomeTpHrueCcKuil CMBIC/. Y C/IOBUe KOMIJIAHAPHOCTHU TPeX BEKTOPOB.

. CobcTBeHHbIe 3HaUeHHS U COOCTBeHHbIE BEKTOPHI KBa/IPaTHOM MaTpPHLIbl. XapaKTepUCTHUeCKoe

ypaBHeHHe [IJIs1 HaX0XKJeHus1 COOCTBeHHBIX 3HaueHHi. OnpesiesieHrie COOCTBEHHBIX BEKTOPOB.
HopmupoBka coOOCTBEHHBIX BEKTOPOB.

. OpTOoroHanbHOCTL COOCTBEHHBIX BeKTOPOB. [Ipon3BejeHre MaTpUIIbl HA MaTPULTY

COOCTBEHHBIX BEKTOPOB.

Bompocsl K 3K3amMeHy 2 ceMecTp

1. DnemeHTapHble GYHKLMU U UX rpadyKy.
2. TlocnenoBaTe/bHOCTS, npefien Noc/1efl0BaTeIbHOCTH. Teopemsbl ) npefiene

15.

T10C/1e/J0BaTeTIbHOCTH.
[ToHsATHE NTpon3BOAHOM U AuddepeHiana GyHKIUN OJHON MTepeMEeHHOM.
[Tpou3sBogHbIE U qUbGEPEHITHABI BBICIIIUX ITOPS/IKOB.
[TepBooOpa3Hast dyHkuyy. O6IMi BU/ ceMelicTBa epBooOpa3HbIX.
HeomnpezenieHHbIN UHTETpasl U €r0 CBOMCTBA.
Onpeie/IeHHBIM UHTErpa Kak IMpe/e/l UHTerpaibHbIX CYMM.
YuncIoBOM psiji, ero YaCTUUHbIe CyMMbL. CXOZSIIUECS U pacXOAAIMecs psiibl. [IpUMepsbl.
['eomeTpuueckKasi porpeccus.

CnoxkeHue psiZioB ¥ YMHOKeHHe psifia Ha UKCIIo.

CrernieHHbIe Psi/ibl, UX 00/1aCTh CXOAUMOCTH.

Psi Tetinopa. Pa3znoxenue dbyHKUMM B psif, Teiinopa.

CkasnsipHOe TIpOU3Be/ieHHe BEKTOPOB.

IIpsimast Ha MIJIOCKOCTH.

ITpsiMasi ¥ MJIOCKOCTb B TIPOCTPAHCTBE

5.3.2 TumnoBbie 3apaHus (oeHOUHOe CPeACTBO - KOHTpO/ibHBIE BOMNPOCHI) [ OLEHKHU
copmupoBaHHocTH KomneTeHnuu OITK-1



Bonpocsl k 3k3ameHy 1 cemecTp

1. Cymma matpur] U ee cBoiicTBa. [Ipou3sBeZieHre MaTpULIbl Ha UMC/IO, €0 KOMMYTaTUBHOCTb,
aCCOLMAaTUBHOCTb U JUCTPUOYTUBHOCTE.

2. Ilpou3sBesenve maTpul]. CBOMCTBA. Y MHOXXeHME Ha eJUHUYHYIO MaTpULLy.

3. CpoiicTBa orpefiesiuTesieid. 3aMeHa CTPOK U CTO/OLOB orpeaenuTesis. OnpejeTuTeM C OUHAK
OBBIMU CTPOKamH, cTosbamu. OOIIi MHOXKUTE/Tb CTPOKU. HyreBble 1 TMHENHO
3aBUCUMBbI€ CTPOKHU, CTOJIOLIBI.

4. CpoiictBa onpeziesiutesieid. Ompejenurenb Kak CymMma orpeienuresniei. ToxkaecTBeHHOe TTpeod
pa3oBaHue onpezenutesns. Cymma Mpou3BeieHHi 3/1eMeHTOB CTPOK U CTOJIOIOB Ha anrebpanue
CKOe€ JIOTIOJTHEeHHSI IPYTUX CTPOK, CTOOI[OB.

5. Cucrembl TMHEHHBIX ypaBHEHUM C KBaZpaTHOU Marpulieid. @opmyJiel Kpamepa.

6. CyllecTBOBaHHe U €JUHCTBEHHOCTb pelleHUs] HEOJAHOPOJHOM CUCTEMbI IMHEHMHBIX YPaBHEHWUH,
OPC.

7. JluHeliHble fercTBUA HaJ BekTopaMy. Cymma BEeKTOpPOB U ee cBOUCTBA. [Ipon3BesieHre BekTopa
Ha YMCJIO U ero CBOMCTBA.

8. Ilpoekuyst BeKTOpa Ha BEKTOP, FeOMeTpUUeCKUr CMbIC/I. CBOMCTBO JTMHEWHOCTH.

9. Tlpsimasi Ha VIOCKOCTH [,€KapTOBBIX KOOpAHUHAT. POPMbI YpaBHEHUS IPSMOW. YTOJT MEXAY
NpsIMbIMU. PaccTosiHMe OT TOUKHU /10 TIPSIMOM.

10. [T10cKoCTh B IeKapTOBBIX KoopAuHaTax. Ob1ijee ypaBHeHHe TJIOCKOCTH. Y paBHEeHUsI
IIJIOCKOCTH MPOXOZSLLEN uepe3 TOUKY U yepe3 TPU TOUKHU. PaccTosiHMe OT TOUKM /10 TJIOCKOCTH.

11. [Ipsimast B lekapTOBBIX KOOpArHaTax. KaHOHMUecKre ypaBHeHUs IPSIMOM. Y paBHeHue
NpSIMOM 10 iByM ToukaMm. [lapameTprueckue ypaBHeHUS.

12. JIvauu BTOpOTO Mopsifika. Ob11iee ypaBHeHMe JIMHUI BTOPOTO TIOPSIIKa.

13. OKpY>KHOCTb, 3JUTHIIC, rurepbosa, mapabomna. MIx KaHOHUUeCKre YpaBHEHW,

rapaMeTpuuecKye ypaBHeHUs], TpaMKy KPUBBIX.

Bompocsl K 3K3aMeHy 2 cemMecTp
1. ®yHKIUH, UX CBOMCTBA, IPUMepPBbI, 0COOeHHOCTH TPadhHKOB.
2. Tabnuija MPOM3BOAHBIX.
3. Tabnuija OCHOBHBIX UHTErPaioB.
4. MeTo/ UHTerpupOBaHUs 110 YaCTsIM.
5. 3agauu, MpUBOJSALLME K TTIOHATHIO OMpe/ie/IeHHOTO UHTerpasa.
6. ®opmysa HetoToHa — JleiOHUIIA.
7. BplurcieHue nionaziel TVIoCKKMX (Uryp B ZleKapTOBbIX KOOpAUHATaX.
8. HecobcTBeHHbIe UHTErPaJIbL.
9. IpusHaku [anambepa u Koiu.

10. Matpuupl. OnipesieTuTeNy ¥ UX CBOUCTBA.
11. Pemenue nmuHelHbIX crucTeM no ¢popmynam Kpamepa u metogom ["aycca.
5.3.3 TumnoBbie 3apaHusi (OLeHOUYHOe CPeACTBO - KOHTpO/IbHbIE BOMPOCHI) /A OLEHKH

copmupoBanHocTu KomnereHiuu OTTK-6

Bompocsl k 3k3ameny 1 cemectp
1. Cucrema nMHEMHBIX ypaBHEHHI B MaTPUUYHOM (hOpMe U ee pellieHre C TIOMOIIbI0 00paTHOM
MaTpHLIBIL.
2. Panr kBazpaTHO# Matpuibl. OmipeziesieHHe paHTa MaTPHUL{bl METOJJOM SKBUBAJeHTHBIX 1peobpa
30BaHUN.



3. Cy1lecTBoBaHMe U eJUHCTBEHHOCTD PelLleHUs] OJHOPOJHON CUCTeMbI IMHENHBIX YPaBHEHUM.
Cka/nsipHOe NIpou3BefieHre BeKTOPOB U ero CBOKWCTBA.

e

5. PasnokeHue BeKTOpa B leKapToBOM Oasuce. /lekapToBa crcTemMa KOOPAMWHAT U ZieKapToB Oa3uc.
PaBeHCTBO BEKTOPOB B ieKapTOBOM 0Oa3uce. ['eoMeTprueCcKuii CMbIC/T KOMITOHEHTOB.

6. [lelicTBUs Ha/i BeKTOpaMH B JieKapToBoM bOa3uce. CrioykeHHe, BEIUMTaHHe, YMHOXKeHHe Ha CKasls
p. CkansipHoe mpou3BefieHue.

7. HanpasJsitolpe KOCMHYCbl BEKTOPOB. YTOJI MeXAYy BEKTOPaMHU. Y CJIOBUE Tlapasljie/IbHOCTU U 11
epreH/IUKYJ/IIPHOCTH. PaccTosiHMe MeXy JaHHBIMU TOUKaMU.

8. INpsimas Kak mepeceueHue JBYX IJIOCKOCTeN. YTOI MeXXAy NpsiMbIMU. [leprieHNKY /IS pHOCTb U
rapa’siie/lbHOCTb NMpsiMbIX. PaccTosiHUe OT TOUKM /10 TPSIMOIA.

Bomnpocsl K 3K3amMeHy 2 ceMecTp
HernpepbiBHbBIE YHKI[HH, UX CBOWUCTBA.
@®opMyJibl IPOM3BOIHBIX CYMMBI, IIPOM3Be/IeHHs], YaCTHOTO, CJIOXKHOM (PYHKIUH.
OKcTpeMasibHble 3HaueHus1 PyHKUuK. [IpaBusia uccieoBaHust PYHKLUN Ha SKCTPEMYM.
BepTtukanbHbIe, HAK/IOHHBIE U TOPU30HTA/IbHBIE ACUMITTOTHI.
MeTop 3aMeHbI TepeMeHHOM.
CBoiicTBa oripe/je/IeHHOT0 UHTerpaa.

No kW=

Berunicnienue o6bemMa Tesa To TUIOLIAJsSM Tapa/ulebHbIX ceueHUi. BeruricieHue oobema Tena
BpalLleHusl.

8. HeobOxoauMbIii TTPU3HAK CXOAMMOCTH. ['apMOHUYECKUIA PsifI.

9. IlpusHak cpaBHeHUs PSAZJOB C NOJIOKUTEIbHBIMU Y/IeHAMH.

10. BekTOpsl. JInHelHbIe oniepaLiiy HaJ, BEKTOPaMH.

11. basuc Ha M/I0CKOCTH ¥ B TIPOCTPAHCTBe.

12. KpuBbIe BTOpOTro MOpsiJiKa: OKPY>KHOCTb; JITUTIC; TUrepOosa; mapabona.

Kputepuu onjeHnBaHus (0LleHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OueHka Kpurtepru oLieHUBaHUS

BBICTAB/ISIETCSA, KOTJA CTY/IeHT ITy0O0KO 1 MPOYHO YCBOM/I BeCh ITPOTrPaMMHBIN
MaTepHaJl, UCuepIbIBalollle, 10C/Iej0BaTe/IbHO, TPAMOTHO U JIOTHUECKH CTPOKHO
ero M3/araeT, He 3aTPy/JHsIETCSI C OTBETOM TP BU/I0M3MeHeHUH 3a/jaHusi, CBOOOHO
OTIMARO CTIPABJISIETCS C CUTYAL[MIOHHBIMH 3alaHUSIMH, TIPaBU/TbHO 000CHOBLIBAET MPUHSIThIE
pelleHts], yMeeT CaMOCTOsITe/IbHO 0600111aTh U U3/1araTh MaTepurarl, He J0ImycKast

[6)111510]0):4

BBICTaBJIAETCA, €C/IM CTYAE€HT TBepA0 3HAeT HpOFpaMMHbIﬁ MaTepuasji, TPAMOTHO U

10 CyLIeCTBY M3J/laraeT ero, He A0IYyCKaeT CYIeCTBEHHBIX HEeTOUHOCTel B OTBeTe Ha
XOpo1Io
P BOIIPOC, MOXET IIPaBU/IbHO MPUMEHATH T€OPETUUECKHE TT0JIOKEHHWS U BilaJleeT

HeoOX0/IMMbIMY YMEHHUSIMU 1 HaBbIKaMU TIPH aHa/in3e MH(GOopMariii

BBLICTaBJISIETCS B TOM C/Ty4ae, IPU KOTOPOM CTYZEHT OCBOWJI TOJIbKO OCHOBHOM
MarepHaJl, HO He 3HaeT OT/le/IbHbIX JleTanel, 0MycKaeT HeTOYHOCTH,
VZI0B/IETBOPUTE/IEHO He/I0CTaTOYHO TpaBU/IbHbIE (OPMY/IMPOBKY, HapyLlaeT TI0C/1ef0BaTe/IbHOCTh B
W3/I0)KEHUH TTPOTPAMMHOT0 MaTepurasia v UCTILITLIBAET 3aTPYAHEHUs B BLITIOTHEHUH
aHasv3a uHbopMaru




OueHka Kpurtepuu oLieHUBaHUs

BBICTaBJ/IAETCS CTYZAEHTY, B OTBETE KOTOPOTO OOHAPY>KU/IHCH CYII|eCTBEHHbIE
HEeyZOBIeTBOPUTENILHO  Tpo0esbl B 3HAHUU OCHOBHOTO COJiep>KaHusl yueOHOM NporpaMMbl TUCHUTIIAHEBL U /
WM HeyMeHHe UCTI0/b30BaTh TI0yueHHbIe 3HaHUS

6. YueOHO-MeTOANUYECKOE U HH()OPMALINOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs1)

OcHOBHasi uTeparypa:

1. Cypnes B. b. Briciiiasg MaTemMaTHKa [i/1s1 IPUK/IaZHUKOB. JInHelHast anre6pa : yueOHUK /1Jist By30B /
Cypues B. b. - Caukr-ITetep0ypr : Jlanb, 2025. - 492 c. - Bubivorp.: JOCTyITHa B KapTOUKe KHUTH, Ha
catite OBC Jlanb. - Knura u3s kosiekijuu Jlanb - MateMaruka. - ISBN 978-5-507-52949-0., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=1002565&idb=0.

2. [lTunauer Bukrop CemeHoBHY. Bhiciiass MaTeMaTHKa : yuebHuUK s By30B / B. C. [lIumnaues. - 8-e u3,.
- Mockga : FOpaiit, 2025. - 447 c. - (Beiciiiee obpa3oBanue). - ISBN 978-5-534-12319-7 : 1729.00. -
Tekcrt : anekTpoHHbIN // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=966292&idb=0.

3. Briciiast MaTematuka : yuebHoe nmocobue / Bep6Hast B. I1.,I'puropenko O. B.,JTorauésa O.
M.,ITaenoBckas O. I'. - HoBocubupck : CI'YTuT, 2024. - 141 c. - Kuura u3 kosutekipu CI'YT'uT -
Marematuka. - ISBN 978-5-907711-71-6., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=975043&idb=0.

[oronHuTebHasE IUTEpaTypa:

1. JTypwe WnHa I'puropreBHa. Briciiiasi MaTemMatvka. [IpakTHKyM : YueOHOe nocobue /
KanvHuHTpaickuii ToCyapCTBeHHbIM TeXHUUeCKU YHUBepcuTeT, HayuHo-TexHuYecKas bubimoreka. -
1. - Mockea : By3oBckuii yuebuuk, 2022. - 160 c. - BO - bakanaspuart. - 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.

2. baxxenos . U. Briciiasi MaTeMaTHKa: BBe/leHHe B aHa/IW3, TIpejiesl U HellpepbIBHOCTh (YHKIUU:
npakTUKyM / baxxeHos U. . - CeiktbiBKap : CI'Y um. Ilutnpuma Copokuna, 2024. - 130 c. - Kaura u3
kosekiu CI'Y um. [Tutupuma CopokrHa - Marematuka. - ISBN 978-5-87661-889-4., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=974090&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM JIUCLUITUHBI):

JInmieH3uOHHOe MporpaMMHoe obecrieuenue: OniepaijioHHast cicteMa Windows.
JInneH3noHHOe nporpamMMHoe obecrieuenue: Microsoft Office.

ITpodeccronanpHbIe 6a3bl JaHHBIX U MH(GOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Poccuiickuit nuugekc HayuHoro yurtrpoBanus (PVHIL), nnatdopma Elibrary: HatmonanbHas
MH(pOPMaLIMOHHO-aHaIMTHIecKasi cucrtema.Ajpec focryna: http://elibrary.ru/project_risc.asp



'APAHT. NHdopmalioHHO-TTpaBOBOM TOpTas [ D1eKTpoHHbIN pecypc].— Afipec AocTymna:
http://www.garant.ru

CB060/1HO pacripocTpaHsieMoe IporpaMMHoe obecrieyeHue:

riporpamMMHoe obecrieuenue LibreOffice;
rporpaMMHoe obecrieuerue YandexBrowser;

OneKTpoHHBIe OMOIMOTEUHbIE CUCTEMBI U OMOTMOTEKH:

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

OnekTpoHHas 6ubnroreuHas cucrema "KoHcyneranT crygenra'http://www.studentlibrary.ru/
OnekTpoHHas 6ubnroreuHas cucrema "HOpait"http:/www.urait.ru/ebs

OnekTpoHHas 6ubmoTeuHas cucrema "Znanium" http://znanium.com/
OreKTpoHHO-0Mb/MMoTeuHast cuctema Y HuBepcurteTckast 6nbmotekaONLINEttp://biblioclub.ru/

dyngamenTanbHas bubmoreka HHI'Y www.lib.unn.ru/
Catit 6ubmoreku Ap3amacckoro dummana HHI'Y. — Aapec goctyna: lib.arz.unn.ru

Pecypc «MaccoBble OTKpBITbIE OH/TaH-Kypchl Hikeropozckoro yausepcurteta um. H.U. JlobaueBcKoro»
https://mooc.unn.ru/

[MTopran «CoBpemeHHas LiudpoBasi odpa3oBatesibHast cpesia Poccutickoii depeparyim»
https://online.edu.ru/public/promo

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHHe AUCHUIUIUHBI (MO/YJIs1)

YueOHbIe ayAUTOPUU [IIsI TIPOBeZIeHUs] YueOHBIX 3aHATHUM, IpeAyCMOTPeHHBIX 0Opa3oBaTe/bHOM
MPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMHU 00yueHUs, KOMITbIOTepaMH.

[MTomerieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
noaroToBku/crieriuanbHocTy 09.03.03 - [MpukiagHas vHGoOpMaTHKa.

ABTtop(b1): ATpoiieHko CBeT/niaHa ACKO/bJ0OBHA, KAHAWAAT Mejarornyeckrux Hayk, JOLIeHT.
Peuiensent(b1): HectepoBa Jlapuca FOpbeBHa, KaHAUAAT Meiarornyeckux Hayk.
3aBepyromuii Kadepoii: Hecteposa Jlapuca HOpreBHa, KaHUJaT MeAaroruueckux Hayk.

ITporpamma o/j00peHa Ha 3acelaHUM MeTouuecKou komuccuu ot 10.12.2025, npotokon Ne 10.
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