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Coaep:xanue (pabovasi nporpamMma)

Mecto nucuunianHbl B ctpykrype Ol

[Tnanupyemsble pe3yabTaThl 00yUeHHs 110 TUCHUIUIMHE, 00ECTIEUMBAIONIUE JTOCTHKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB O0YUYSHHS O IIPOrpamMMe

O0BeM u BUIBI YIeOHOU PabOThI
Coneprkanue TUCIUILTAHBI
MartepruanbHO-TEXHHYECKOE U YIeOHO-METOINICCKOE 00ECIICUCHHIE TUCITUTILTNHBI

®DOoH/T OIIEHOYHBIX CPEJICTB IO JUCIUILUINHE

Crp.



[lenpt0o  w3ydeHHWs] JUCHMIUIMHBI  sBIseTcs  (OPMHUPOBAHME  PE3yJIbTaTOB  OOyYeHHS,
o0ecrneunBaoIIUX JOCTHKEHNE TUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTrpaMMBbl.

1. MecTo nucuuminebl B cTpykrype OIl

Hucnunnuaa Beiciias maremaTtwika BXOJUT B 00s3aTelbHYI0 4YacTh Onoka bl./[ucnurinHbr
(Motynn)

[Tocnenyroye TUCIUIIMHBI IO CBI3AM KOMIIETeHIU: Teopusi BEpOSITHOCTH U MaTeMaTU4decKas
CTaTUCTHUKA, /luckpeTHas MareMaruka, I IporpammupoBanue, IMuTaimoHHOE MOACIMPOBAHUE

2. Ilnanupyembie pe3yabTaThbl 00yUeHHUs] M0 IMUCHUILIHHE, 00eceYnBalONIe JOCTHKEHNEe
IUIAHMPYEMbIX pe3yJIbTATOB 00yUeHHs M0 MporpamMme

W3yueHre MUCHMILIMHBI Bhiciias MareMaTnka B 00pa3oBaTeIbHOW MPOrpaMMe HANpaBiICHO Ha
(hopMUpOBaHHE Y O0YIAIOIIMXCS CICTYIOIINX KOMITCTCHIINN:

Oomenpodeccuonanbubie komnerenuuu (OIIK):
OIIK-1 - CriocobeH npUMEHSTh eCTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIC 3HAHUS, METOIbI
MaTEeMaTHYECKOr0 aHAJIM3a U MOJICIIMPOBAHUS, TEOPETUYCCKOTO M AKCIICPUMEHTAIIBHOTO UCCIICIOBAHUS B
po(hecCHOHATLHOM NIEATEIIBHOCTH

ITnanupyemsie  ([lnaHmpyemMble pe3yJibTaThl 00y4eHHs 110 JMCHUIIIMHE

pe3yJIbTaThl

oOyueHus 1o

porpamMme

OIlK-1 OIIK-1.1: 3narsk: OIIK-1.2: Ymers: OIIK-1.3: Bnaners (MMeTh

HABBIKH):
OCHOBBI MaTEMATHKH, pemaTh CTaHIapTHBIC HaBBIKAMU TEOPETHUYECKOTO U
BBIUUCIIUTENILHONW TEXHUKH |TIpO(ecCHOHATbHbIE HKCHEPUMEHTAIBHOTO
Y TIPOTPAMMHUPOBAHHS 3aJauu C MPUMEHEHHEM  |UCCIIeIOBaHHUS OOBEKTOB
€CTECTBEHHOHAYYHbIX U |IpOodecCuoHaIbHON

06HIGI/IH)K€H€pHI>IX 3H21HI/II>1, JACATCIIBHOCTH
METOJ0B MaT€MaTU4YCCKOI o
aHaJIM3a U MOACTIUPOBAHUA

3. O0beM U BHABI y4eOHOH padoThI
VY4eOHBIM MIaHOM MPEeAyCMATPUBAIOTCS CIEAYIONINE BUBI Y4eOHON pabOThl O AUCHUIUINHE:
Ounas ¢opma o0yueHust

Buabl yueOHo# padoThI Beero wac/ 3.c.
Cem 1 CemMm 2

KonrtaktHas paboTa, B TOM 9ucIe: 72.15/2 74.3/2.06
3aHATHS JIEKIIMOHHOTO TUIIA 36/1 36/1
3aHATUS CEMUHAPCKOTO TUMA 36/1 36/1
WunuunyaneHas koHtaktHas padota (MKP) 0.15/0 0.3/0.01
I'pynnoBas kontakTHas padota (I'KP) /0 2/0.06
CamocrosTenbHas paboTa: 53.85/1.5 [ 35.7/0.99
[TpoMexxyTouHast aTTeCTanus 18/0.5 34/0.94
Bun npomeXyTo4HON aTTeCTaluu:
OK3amMmeH, 3adueT 3au K3
O6mr1ast Tpy10eMKOCTh (00beM YacTH 00pa30BaTEIHLHOM
nporpaMmsl): Yachl 144 144
3ayeTHbIe €UHULIEI 4 4

4. Conep:kaHue TUCHUILINHBI

4.1. Pazoenvl, memul OuCUUNTIUHBL U 6UObL 3AHAMUIL:

TemaTnueckuii miad JAUCHUITIIMHBI Briciias MmaTemMaTuka MNpCaACTaBJICH B Ta6JII/II_IC.




Paznenbl, TeMbl JHCHMIIVIMHBI H BUABI 3AaHATHI
OuHas ¢opma 00yueHust

KonrakrHas

abora IInanupyembie

HaumenoBanue TeMbl

Ne i/
(pa3aena) IUCHMILINHBI

3anarus
CeMHHAPCKOro

pe3yJabTaThl
00yueHus B
COOTHOIIIEHUH €

Jlekuu
3aHATHUA

pe3yjbTaTamMu
0o0y4eHus MO

o0pa3oBaTe/IbHOM
nporpamMme

HUKP

TKP
CamocrosiTeJabHas

paGora

Jluneitnas anredpa

18

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

15.55

AHanuTnyeckas reOMETpHs

18

18

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

14

BBenenue B MaTeMaTHUeCKUI
aHanus. Teopus npeaeson

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

10

HuddepennnansHoe
HCYHCIICHUE

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

10

NHTerpasibHOE NCYUCIICHHE

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

10

Huddepenunanbuble
ypaBHEHMS

OIIK-1.1,
OIIK-1.2,
OIlK-1.3

10

Psaner

OIIK-1.1,
OIIK-1.2,
OIlK-1.3

10

DyHKIIMM MHOTUX
IIEPEMEHHBIX

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

10

KoHTpoib

52

Hroro

72 | 72

[04] 2 [89.60

4.2 Cooepircanue pazoenoe u mem

4.2.1 KonTtakTHas padora

TemaTnka 3aHATHI JJEeKIIHOHHOI0 THIIA

HaumenoBanue TeMbl

Buj 3anarus

TemaTuka 3aHATHSA JJEKIIHOHHOI'0

Neni/mm
(pa3aena) IMCUMILIMHBI | JIEKIMOHHOTO THUIA™ THIIA
1. Jluneitnas anreOpa JICKIHSI JIuHelHoe BEKTOPHOE TPOCTPAHCTBO

JEKIHA Marpuiisi

JEKLUS Onpepenurenu

JIEKITHST CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIC
3HAYEHUS MATPUI]

JeKLUST CucTeMbl JIMHEWHBIX YPABHEHU
Pemrenue cucteMnl ¢ TOMOIILIO

JIEKIHS ¢dbopmyn Kpamepa. Pemenue cuctemsl
C IIOMOILIBIO
00paTHOI MaTPHUIIBI

JICKIMS Meron ['aycca




KIS Haxoxaenue HeoTpuIiaTeabHbIX
0a3MCHBIX
pPELIECHHUI CUCTEMBI
JeKIus OAHOPOIHBIE CUCTEMBI JIMHEHHBIX
ypaBHEHU U
2. AnHammTiyeckas JR— JlekapToBa psIMOYTOJIbHAs cCTEMa
reoMeTpust KOOpJAUHAT
JEKLHST YpaBHeHHe npsiMon
JICKIIUS Ounurnc. OKPYKHOCTh
JCKIHS ['unep6ona. [Tapabona
JICKLHSI IIpeoOpa3oBaHue cUCTEMbI KOOPIMHAT
JICKLHSI YpaBHEHHE IIJIOCKOCTU B IPOCTPAHCTBE
JICKIIUS YpaBHeHUE PSIMOM B IPOCTPAHCTBE
R EBKIMI0BO IPOCTPaHCTBO.
BrInykiibieMHOKECTBA
[IpencraBnenue BBITYKIOTO
TG MgoforpaHHHKa i
3. BBenenue B JICKIIHSI IIpenen pynkumm
MareMaTHyecKUil aHAIu3. 3ameuaTenbHble npeaensl. Packpeitue
Teopust npezneno HerA HEOTIpeIeTICHHOCTEN
R— HenpepsiBHOCTS yHKITHH
4, Juddepenimansaoe JICKILIHSI [TponsBoiHas
WCYHCIICHHE JR— Judbdepennman
J— IpunoxeHus mpoM3BOIHON
JR— HccnenoBanue pyHkuun
5. Wurerpansaoe J— [TepBooOpaznas.
HCYNCIIEHUE HeonpeneneHHbIMUHETErpAI
JR— Meroibl THTErpUPOBAHUS
JR— OnpeneneHHbIi HHTErpaj
R [IpunosxeHus onpenereHHoro
uHTerpana. HecoGcTBeHHbIE HHTErpaJIb
6. JuddepenumansHbie JR— JIuneitnsle quddepeHnraIbHbIe
ypaBHEHUS ypaBHEHHUS
IIEpPBOr0 MOPSIKA
JR— Jlunelinsle nuddepeHraIbHbIe
YPaBHEHUSIBTOPOTO MOPsIJIKa
7. Paner JIEKIUA YHCJIOBBIE PSIIbI
JR— CreneHHbIe b
8. DYHKIIMN MHOTUX JIeKIHS [TonsiTre GyHKIIMU MHOTHX
MEePEMEHHBIX MIEPEMEHHBIX
— HuddepennmansHoe ucurcieHne
(YHKIMUMHOTHX TTePEMEHHBIX
— OKcTpeMyMbl QYHKIIUI MHOTHX
IIEPEMEHHBIX
*J'ICKL[I/II/I U HHBIC y‘-Ie6HI>IC 3aHATHA, NOPCAYCMAaTpUBAOIIUC MPCUMYIICCTBCHHYIO TIIEpcaady yqe6H0171

MHQOPMaIUH NTEAArOrMYeCKUMHU paOOTHUKaMHU OpraHu3aluy U (MIK) JTULaMH, IPUBJICKAaeMbIMU OpraHu3anueil K
peanu3auyu 00pa3oBaTeILHBIX MTPOTPAMM Ha WHBIX YCIOBUSAX, O0yIarOIIHMCSI
TemaTuka 3aHSITHII CEMMHAPCKOI0 THIIA

Neni/m

HaunmMmeHoBaHHe TeMBbI
(pa3aena) TUCHHUILINHBI

Buj 3anarus

CEeMHHAPCKOIo THIA®*

TeMaTuka 3aHATHUSA CEMHUHAPCKOIo
THIIA

1.

Jlunetinas anrebpa

TIPAKTHYCCKOC 3aHATHE

JInHeitHOe BEKTOPHOE MPOCTPAHCTBO

MPAaKTUICCKOC 3aHATUC

Marpuiip




MPAaKTUICCKOC 3aHATUC

Onpenenurenu

TIPaKTHYECKOC 3aHATUE

CoOcTBEHHBIE BEKTOPHI U
COOCTBEHHBIE
3HAYCHUSI MATPHII

MPaKTHICCKOC 3aHATUC

CucTeMbl JIMHEWHBIX YPABHEHU

TMIPaKTHYECKOE 3aHATHE

Pemenne cuctemMsbl ¢ MOMOIIBIO
hopmyn

Kpamepa. Pemienne cucrtemsl ¢
MOMOIIbI0O0OOPATHON MaTPHUIIBI

TIPaKTHYECKOE 3aHATHE

Meron ['aycca

MPaKTHUYCCKOC 3aHATUC

Haxoxxnenne HeoTpHIaTeIbHBIX
0a3UCHBIX
pPELIECHHUI CUCTEMBI

TIPaKTHYECKOE 3aHATHE

OIHOPOAHBIE CUCTEMBI JIMHEHHBIX
ypaBHEHUU

2. AHanutauyeckas JlexapToBa IpsIMOYIOJIbHAsI CUCTEMA
TPaKTHYECKOE 3aHSTHE
reoMeTpust KOOpJMHAT
IpaKTHYecKoe 3amsitie | YpaBHEHUE IPSIMOH
npakTiaeckoe 3apstie | Dmmmnc. OKPYKHOCTb
npaktuyeckoe 3anstue | I'mmep6oia. I1apaboia
npakTideckoe 3amstie | [IpeoGpazoBaHue cucTeMsl
KOOpJAUHAT
HpaKTHYeCKoe 3aHsTHe | Y PABHEHUE TUIOCKOCTH B
IPOCTPAHCTBE
HpaKTHdecKoe 3aHstie | YpaBHEHUE IPSIMOM B IPOCTPAHCTBE
EBKIMI0BO IPOCTPaHCTBO.
TMPAKTHUICCKOC 3aHATUC
BaINTykIibleMHOKECTBA
[IpencraBnenue
MPAKTHUICCKOC 3aHATUC
BBIITYKJIOTO
MHOTOT'paHHUKA
Beenenue B npaktudeckoe 3abstue | Ipenen dyHkimmn
MATEMaTUUIECKUI aHaIN3. 3ameyaTeNbHbIe
TMPAKTHUICCKOC 3aHATUC
Teopust npenenos npenensl. PackpbiTue
HEOIPEJIETCHHOCTEMN
HenpepsiBHOCTB
TMPAKTHUICCKOC 3aHATUC
byHKIIIN

kel CCMHUHAPBI, MPAKTUYCCKUC 3aHATHSA, IPAKTUKYMBI, na6opaT0le>Ie pa6OTI>I, KOJUJIOKBUYMBI U UHBIC aHAJIOTUYHBIC

3aHATHUA

HNnas konTakTHas padoTa

[Tpu npoBenenun yueOHbIx 3aHsaTuii CI'OY obecnieunBaeT pa3BuTue y 00ydaroluXcsl HABBIKOB
KOMaHJIHOW pPabOThl, MEXIMYHOCTHOH KOMMYHMKAIIUW, NPHUHATHUS pPELICHUH, JUAEPCKUX KadyecTB
(BKJIIOYast IpU HEOOXOAMMOCTH MPOBEJCHNE UHTEPAKTUBHBIX JIEKIMH, TPYIIOBBIX JUCKYCCUN, POJIEBBIX
UTp, TPEHUHIOB, aHAJIN3 CUTYallMil 1 UMUTAIIMOHHBIX MOJENe, npenoaaBanue AMCUUIUIMH (MOayel) B
¢dbopMe KypcoB, COCTaBJIEHHBIX Ha OCHOBE pE3yJIbTaTOB HAayYHbIX HCCIIEJOBAHUNA, MPOBOJIUMBIX
OpraHu3aiyeil, B TOM 4HCJIe C Y4eTOM PErHOHAIbHBIX OCOOCHHOCTEH MPO(eCcCHOHANBHOM 1eATeIbHOCTH
BBIITYCKHUKOB U NMOTpeOHOCTEN paboToaareneit).

@opMbl M METOJIbl TPOBEACHUS WHOW KOHTAKTHOM paboThl NpUBEACHBI B MeTOIUYECKuX
YKa3aHUAX IO OCHOBHOM NpodeccroHanbHOi 00pa3oBaTeabLHOM TporpamMme.

4.2.2 CamocTosiTeibHasi paboTa

Neni/m | HammeHoBaHue Tembl (pa3fena) nucuuiuiMHbl [ Bug camocrositenbHol paboTh ***
1 - BBIIIOJIHEHHE JJOMAITHUX 33aJaHUH
' JlvuHelHas anrebpa - TECTUPOBaHHE
- BbIIIOJIHEHHE JJOMAIIHUX 33JaHUN
2. AHanuTHyeckasi reOMeTpUsI
- TECTUPOBaHHE
3. BBejieHre B MaTeMaTHYECKMH aHa/IU3. - BBITNIOJIHEHHE JIOMAIIHUX 33/IaHUM




Teopusanpeesion - TECTUpOBaHHe
4 - BBINIOJIHEHHE JIOMALIHUX 33/JaHUH
' JlnddepeHLiaIbHOE HCUHCTIEHUE - TECTUPOBaHHE
5 - BBINTOJIHEHHE JJOMAIIHUX 3aJaHU I
) WHTerpasibHOE UCYUC/IEHKE - TECTUPOBaHHE
6 - BBINTOJIHEHHE JJOMAIIHUX 3aJaHU N
' JlnddepeHnanbHble ypaBHEHUS - TECTUPOBaHUE
7 - BBINTOJIHEHHE JJOMAIIHUX 3aJaHU N
' Psanbl - TECTUPOBaHHE
8 - BBINTOJIHEHHE JJOMAIIHUX 3aJaHU N
' DyHKIMY MHOTUX IIEpEMEHHbIX - TECTUPOBaHHE

*** camocTosTeNbHAs paboTa B ceMecTpe, HalMcaHue KypCOBBIX PadOT, JOKIIAI0B, BHIIOTHEHHE KOHTPOIBHBIX

pabot
5. MatepuajibHO-TEXHUYECKOE U Y4eOHO-MeToAnUYecKoe odecnevyeHue TUCUMITHHbI

5.1 JIutepartypa:

OcHoBHas iMTEparypa

1. KoponeB, A. B. DKOHOMHKO-MaTeMaTHYeCKHE METOABI M MOJEIMPOBAHUE :@ YYEOHHK WU
npakTUKyMm Juist By30B / A. B. KoponeB. — Mocksa : U3natensctBo FOpaiit, 2024. — 280 ¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-00883-8. — Tekcr : anexTponHsli // O0pazoBaTenbHas uaTdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/537208

2. Makapos C. MeToabl MOAETHPOBAHUS U TIPOTHO3MPOBAHUS B IKOHOMHKE : yueOHOe rmocooue /
Makapos C., ., Kypranosa M., B., Hyiikuna E., }O., CeBactbsinoBa C., A., CuzukoB A. [I. — Mocksa :
KuoPyc, 2023. — 179 c. — ISBN 978-5-406-10667-9. — URL.: https://book.ru/book/946347

3. Makapos, C. U., Beiciias maremMaTHka: MaTeMaTH4YeCKUH aHalIM3 W JIMHEWHas airedpa :
yuebHoe nocodue / C. . MakapoB. — Mocksa : KnoPyc, 2023. — 320 c. — ISBN 978-5-406-11035-5.
— URL.: https://book.ru/book/947276

Jlono/THUTeIbHAS JIUTepaTypa

1. Kocuukog, C. H. Maremarnueckue MeTOIbl B 5KOHOMHKE : ydeOHoe nmocodue st By30B / C.
H. KocHukoB. — 2-e u3n., ucnp. u gon. — Mocksa : M3aarensctBo HOpaiit, 2024. — 170 ¢. — (Boiciee
obpazoBanue). — ISBN 978-5-534-04098-2. — Texkcr : anexTpoHHbIH // OOpazoBaTenbHast TuiaThopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/538860

2. Kimrommue, B. JI.  Bpicmas MaTtematuka aiisi 5KOHOMHUCTOB. [IpakTHueckuit Kype : yueOHUK U
npakTuKyM Juis By3oB / B. JI. Kintoma. — 6-e u3a., nepepad. u non. — Mocksa : M3narensctBo FOpaiir,
2024. — 143 c. — (Bricmiee obpazoBanme). — ISBN 978-5-534-18105-0. — TekcT : 31eKTpoHHBIH //
O6pazoBarenbHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/535631

3. MeTop! ONTHMAaIBHBIX pelIeHuH (DKOHOMHKO-MaTEeMaTHIECKHUE METO Bl M MOJICITH ) : yueOHOe
nocobue / Maxkapos C.U., mox pen., l'opOynosa P.U., Mumenko M.B., CuzuxoB A.Il., Ydumuena JI.I.,
@®omun B.U., YepkacoBa T.H., UynpemoB B.II. — Mocksa : KuoPyc, 2021. — 240 c¢. — ISBN
978-5-406-02903-9. — URL.: https://book.ru/book/936565

4. Metoasl ONTHUMAIBHBIX pemIeHUH (DKOHOMHKO-MATEeMAaTHYECKUE METOMBI M MOJIENH).
3anayHuK : yueOHO-TpakTHdeckoe nmocodue / Makapos C.U., mox pen., CeBactbssnoBa C.A., ox pen., u
ap. — MockBa : KwnoPyc, 2020. — 202 c¢. — ISBN 978-5-406-07701-6. — URL:
https://book.ru/book/933559

5. MaremaTuka 111 SKOHOMHUCTOB (MaTeMaTUYECKUI aHaIu3 U JWHEWHas anreopa). 3aJauHuk. :
yuebHo-npakTHueckoe nocodue / C. . Makaposa, M. B. Mumenko, — Mocksa : KnoPyc, 2018. — 358
c. — ISBN 978-5-406-06423-8. — URL.: https://book.ru/book/930056

5.2. IlepeyeHb JTUIEH3HOHHOTO MPOTPAMMHOI0 00ecrevYeHust
1. Astra Linux Special Edition «Cmonencky, «Open»; PenOC
2. MoitOduc Crangaptaeiii 2, MoitOduc Ob6pazosanne, P7-Oduc [Ipodeccrnonanbublit

5.3 CoBpemeHHbIe podeccCHOHATbHBIE 0a3bl JAHHBIX, K KOTOPbIM 00ecriedyuBaeTcs J0CTYI
o0yuarwumuxcst
1. Tlpodeccuonanphas 6a3a gaHHbIX «MHDOpManmoHHBIE CHUCTEMBI MUHHCTEPCTBA


https://urait.ru/bcode/537208
https://book.ru/book/946347
https://book.ru/book/947276
https://urait.ru/bcode/538860
https://urait.ru/bcode/535631
https://book.ru/book/936565
https://book.ru/book/933559
https://book.ru/book/930056

sKOHOMHUecKoro pas3BuTus Poccuiickoii ®denepaunu B cetn WutepHer» (Ilopranm «Odunmanshas
Poccus» - http://lwww.gov.ru/)

2. TocymapctBeHHass cucreMa mpaBoBoi uH(popmanuu «OQUIHANTBHBIM HHTEPHET-IOpPTA
npaBoBoii napopmanun» (http://pravo.gov.ru/)

3. Tlpodeccuonanpuas 6a3a maHHbIX «DHUHAHCOBO-JKOHOMHYECKHE TMOKazaTelu Poccuiickoii
denepanun» (Oduimansaeiii caiit MunuctepeTBa punancos PO - https://www.minfin.ru/ru/)

4. Tlpodeccuonanphas 6a3a ganHbXx «OduuuanbHas cratuctuka» (OduuuanbHeld calT
denepanbHOi Ci1yK0bI TOCYIapPCTBEHHOM cTaTUCTUKH - http://www.gks.ru/

5.4. HudopManmoHHO-CIPABOYHBIE CHCTEMbl, K KOTOPbIM o0ecneuynBaeTcsi JAOCTYI
o0yuawumuxcst

1. CpaBouHo-tmipaBoBas cucrema «Koncynprant [Liroc»

2. CrpaBouHno-npaBoBas cucrema «I"”APAHT-Makcumym»

5.5. CnenuajbHbIe MOMEICHUS

Y4eOHble ayIUTOPUH AJIs1 TPOBEICHUS KommuiekTsl yueHn4eckon mebenu
3aHATHI JICKUMOHHOTO TUIA MynbTUMEIUIHBINA TPOEKTOP
Jlocka

OKpaH

VY4eOHble ayIUTOPUN IJIs1 TPOBEACHUS KommuiekTs! yueHnueckoi medenu

MPAKTUYECKUX 3aHATUH (3aHATUH MynpTUMEIUIHBIN IPOEKTOP

CEMHUHAPCKOI0 TUIIA) Hocka

OKpaH

Komnreroreps! ¢ Bbixos10M B ceTh «MHTepHeT» 1 DUOC
CIoYy

VY4eOHble ayIUTOPUN JJIsl TPYNIOBBIX U KommuiekTs! yueHnueckoi Medenu

WHIUBUIYAIbHBIX KOHCYJIbTALUN MynbTUME IUIHBINA TPOEKTOP

Jlocka

OKpaH

Komnreroteps! ¢ Beixos10M B ceTh «MHTEepHET» 1 DNOC
CIoy

VY4eOHble ayaUuTOpUH I TEKYIIEro KOHTposst |KoMIuiekTsl yueHnueckoi Mmedenu

U IIPOMEKYTOUHOH aTTeCTalluU MynbTUME IUIHBINA TPOEKTOP

Jlocka

OKpaH

Komnreroteps! ¢ BbIxos10M B ceTh «MHTepHET» 1 DNOC
CI'oy

[Tomerienus s caMoCTOATENbHON paboThl  |KoMIiekTsl yueHnueckoi Mmedenu

MynbTUMETUITHBINA TPOEKTOP

Jlocka

OKpaH

Komneroteps! ¢ BbIxo10M B ceThb «MHTepHET» 1 DNOC
CI'ay

ITomemnienus A XpaHEHUS U KommiekTsl ciennanu3upoBaHHONl MeOenu s
npodUIaKTHYECKOro 00CTyKUBaHUS XpaHeHus: 000pyI0BaHUs
o0opynoBaHus

6. DoH OLIEHOYHBIX CpeacCTB IO TUCHUIIJIUHE Boicmiast MaTeMaTHKA:

6.1. KoHTpo/IbHBbIE MEPONIPUSITHS 1O TUCIHIIJINHE

DopMa KOHTPOJIS OTmeTuThH

HYKHOeE

3HAKOM
«+»

Tekymuii KOHTPOJIb Y CTHBIN/MTUCEMEHHBIN OTIPOC +

Bua konTpoJas




TectupoBanue
[IpakTueckue 3amauu
[IpoMexyTOYHBII KOHTPOJIb 3ayer

OK3aMeH

+[+|+]|+

Iopsinok nmnpoBedeHUs] MepPONPHUATHI TeKyHIero W MPOMEXKYTOYHOI0 KOHTPOJIA
onpenessiercss MeToan4yecKMMHU YKA3aHUSIMHU 110 OCHOBHOM NMPo(hecCHOHATBLHON 00pa30BaTeIbLHOM
nporpamMe BbIcliero ooOpa3zoBanusi; I[losio:keHHeM 0 0a/VIBHO-PETHHIOBOI CHUCTeMe OLEHKH
ycleBaeMOCTH OOYy4alOmMXCsi 10 OCHOBHBIM 00pa3oBaTeJbHBIM NpPOrpaMMaM BbICILIEro
o0pa3oBaHusi — mporpaMMaM 0OakajaBpuara, NporpaMMaM CHelHAJNTEeTa, MporpaMmMam
MArucTparypbl B (eepajbHOM rocyIapcTBEeHHOM ABTOHOMHOM 00pPa30BaTeJbHOM Y4Ype:KIeHUHU
BbICLIEro o0pa3oBanusi «CaMapckuii rocy1apCcTBeHHbINH YIKOHOMUYECKHUH YHUBEPCUTET».

6.2. [Inanupyemblie pe3yJabTAThl 00y4eHUsI 10 AUCHHUILINHE, 00ecTIeYnBaIOIHe TOCTHKEHH e
IUIAHMPYEMbIX pe3yJIbTATOB 00yuYeHHs 10 MporpamMmme

Oo6menpodeccuonanbubie komnerenuuun (OIIK):
OIIK-1 - Crioco6GeH mpuMeHsITh €CTECTBEHHOHAYYHbBIE U O0IEUHKEHEPHBIE 3HAHUSI, METO/IbI
MaTeMaTUYeCKOro aHalin3a U MOJACIIMPOBAHHUS, TEOPETUUECKOTO U HKCIIEPUMEHTAIILHOTO UCCIICI0BAHUS B
npoeccHoHaNbHOMN e TENbHOCTH

[Inanupyembie |Il1aHupyembie pe3yabTaThl 00y4YeHUsI MO TUCHHIIJIHHE
pE3yNbTaThI
o0y4eHus 110
porpaMme
OIIK-1.1: 3uaTsb: OIIK-1.2: YMmerTs: OIIK-1.3: BnaaeTs (MMeTh
HaBBIKH):
OCHOBBI MaT€MaTHKH, peliaTh CTaHAapTHBIC HaBBIKAMH T€OPETUYECKOTO
BBIYHCITUTEIILHON TEXHUKH |TPO(heCcCHOHATLHBIC Y DKCIIEPUMEHTAIBHOTO
Y IPOrpaMMUPOBAHUS 3a/la4¥ ¢ MPUMEHEHUEM UCCIIEJIOBaHUS 0ObEKTOB
€CTECTBEHHOHAYYHBIX U [mpodeccruoHambHOM
OOIIeMH)KEHEPHBIX 3HAHUM, | TeSITEIbHOCTH
METOJI0B MAaTE€MaTHIECKOTO
aHaJIM3a U MOJICTUPOBAHUS
[ToporoBsrii METO,TOJIOTHIO MIPUMCHSITh METO/IbI[METOAMH MAaTEMaTHIECKOTO
MaTEMaTHYECKOT0 aHaINW3a|MaTeMaTHYECKOTO aHajIu3alaHann3a HKOHOMUYECKUX
IKOHOMHYECKUX SKOHOMHUYECKHUX MPOIIECCOB;
ITPOLIECCOB; ITPOLIECCOB;
CrangapTHslii (B [MeTom0IOTHIO B COOTBETCTBUH c|MeTonamu peleHus
JIOTIOJTHEHWE K [MaTeMaTHYeCKOT0 aHAJIN3a [[T0CTaBIeHHON 3a/1auei [aHATM TUYECKUX "
MIOPOTOBOMY) HKOHOMHYECKUX BBIOpaTh WCCIIEeIOBATENLCKUX 3aad C
MIPOIIECCOB; CIIOCOOBI WHCTPYMECHTAIbHBIC MPUMEHEHHEM COBPEMEHHBIX
pellleHrs aHaTUTHYECKUX [CpelicTBa Uil 00pabOTKH|MpOrpaMMHBIX CPEICTB;
Y UCCIIE0BATEIIbCKUX SKOHOMHYECKUX JaHHBIX,
3a/1a4 ¢ TOMOIIIBIO MPOaHATU3UPOBATH
COBpPEMEHHBIX pe3yNbTaThl PAacueToB C
MIPOrPAMMHBIX CPEJICTB;  |TTOMOIIBIO
MH(POPMAIMOHHBIX
TEXHOJIOTHH; 00OCHOBATH
MOJIy9YE€HHBIC PE3YNIbTATHI,
[ToBbIIICHHBIN (B|MATEMAaTUYECKHUE METOIbI|TIPUMEHSTh HaBbIKaMU IOCTPOEHUS U
JIOTIONIHEHHE K (00paboTKM M aHaun3a[MaTeMaTHYeCKHe — METOJBI|apain3a SKOHOMETPHUCCKHX
IIOPOTOBOMY, JIAHHBIX; ~ TOCTpPOCHHUs M[0OpaboTkm — m  aHammsal oferei.
CTaHJAPTHOMY) |aHAIHM3a JAHHBIX;  IIOCTPOCHUSA U
SKOHOMETPUYECKUX aHaym3a
MOJIEIIEN. 9KOHOMETPHUYCCKHUX
MOJIETIEN.




6.3. IlacopT OLIEHOYHBIX MATEPHAJIOB

Nen/m| HammeHoBaHHMe TeMbI KonTpoampyembie Bua koHTpoOJIsi/MCTIONIB3yeMble
(pa3znesia) TUCHUIITHHBI IUIAHUpYeMBble OIlEHOYHBbIE CPeCTBA
pe3yJibTaThl
00yueHuUs B
COOTHOIIIEHUH C T . I .
SOT— eKyIIuit POMEKYTOUYHBIH
00y4eHus MO
nporpamme
1. JluHelHas anrebpa OIIK-1.1, VY cTHBI/IUCHEMEHHBIH | 3a4éT
OI1K-1.2, onpoc DK3amMeH
OIIK-1.3 [IpakTrueckue
3a/1a4u
TectupoBanue
2. AHasnTHYecKasi reoMeTpHsI OIIK-1.1, Y CTHBIN/IUCEMEHHBIH [3a4éT
OI1K-1.2, ompoc DK3amMeH
OIIK-1.3 [IpakTrueckue
3a/1a4u
TectupoBanue
3. BBesenue B OI1IK-1.1, VY CcTHBII/IUCHEMEHHBIN | DK3aMeH
MaTeMaTU4eCKUH aHa/In3. OI1IK-1.2, onpoc
Teopust npeneioB OIIK-1.3 [IpakTrueckue
3a/1a4u
TectupoBanue
4. JuddepenuranbHoe OIIK-1.1, VY cTHBII/ICEMEHHBI | DK3aMeH
UCUYUCIIEHUE OIIK-1.2, onpoc
OIIK-1.3 [IpakTnueckue
3a/1a4u
TectupoBanue
5. HHTerpasbHOe UCYMCIeHUe OIIK-1.1, VY cTHBIN/MTMCEMEHHBIN | DK3aMeH
OI1K-1.2, onpoc
OIIK-1.3 [IpakTuueckue
3a/1a4n
TectupoBanue
6. JuddepeHnyaibHbIe OIIK-1.1, VY crHbI/MUCEMEHHBI | DK3aMeH
ypaBHeEHUs OIIK-1.2, OIpoc
OIIK-1.3 [IpakTuueckue
3a/a4n
TectupoBanue
7. Panbr OI1IK-1.1, YV cTHBII/IUCHEMEHHBIN | DK3aMeH
OI1K-1.2, onpoc
OIIK-1.3 [IpakTrueckue
3a/1a4n
TectupoBanue
8. @OyHKLIMM MHOTHUX OIIK-1.1, Y CTHBIN/TIUCEMEHHBII | DK3aMeH
nepeMeHHbIX OIlK-1.2, ompoc
OIIK-1.3 [IpakTnueckue
3a/1a4u




TectupoBanue

6.4.011eHOYHBIe MATEPHAJIBI 11 TEKYIIEr0 KOHTPOJIsA
OrneHouyHbIC MaTepuajibl TEKYIIEeH aKaJeMHUYECKOW aKTHMBHOCTH M TEKYIIEr0 KOHTPOJSA Pa3MEIICHbI B
DOUOC CI'DY B pazzeie karajora JJICKTPOHHO-OIICHOYHbIE MaTepuainl / bakanaspuar / ITpukiagHas
nadopmaruka / MuarewiekryanpHble  NHQPOBBIE CHCTEMBI M cepBHCHl B yopasiuenuun/ 2024

https://Ims2.sseu.ru/course/index.php?cateqoryid=2028

Bonpocekl 111 YCTHOr0/muCbMEHHOT0 ONpoca

Pazngen nucuumiiuasl  (Borpocst
JluHeliHas anre6pa 1. Matpuupbl, uxX BUbl. Onepanyy HaJ, MaTPULIAMHU.
2.  OnpepenuTenu, UX CBOMCTBA.
3. O6partHas Matpula. TeopemMa 06 06paTHOM MaTpPHIIE.
4.  PaHr MaTpulbl, CIOCOOBI ET0 HAXOXKAEHUS
5. CucreMbl IMHEHWHBIX ypaBHeHUU. MaTpuuHast popma 3anucu. Y caoBue

COBMECTHOCTH.

6. PemeHue cucTeM N JIMHENHBIX ypaBHEHUH C N HEU3BECTHBIMU IO
dopmysiam Kpamepa u ¢ mnoMol11pto 06paTHOW MaTPHULIb.
7. Ilpon3Bo/IbHBIE CUCTEMBI IMHENHBIX YPaBHEHUH.
8. Merop 'aycca. HaxoxxieHre ONOPHBIX pelleHNH.
AHanuTHveckas 9. /lekapToBa cucTeMa KOOpAMHAT. JlesieHre oTpe3Ka B JAHHOM OTHOLUEHUH.
reomMeTpusa PaccTossHKne Mexy TOUKaMH.
10. [llpsamas Ha niockocTy. By/ibl ypaBHEHMI IPSIMOU Ha IJIOCKOCTH.
11. Yroxn MeXxay  NpAMBIMU.  YCJOBHUA rapaJ/i1eJIbHOCTU
WIepIeHUKYIAPHOCTH NPSAMBIX. PaccTosiHHe OT TOUKM 10 TPSAMOM.
12. OKpy>KHOCTB. JJIJIMIIC.
13. Tunepo6oJia. [Tapabosa.
14.  PellleHre CUCTEM JIMHENHBIX HEPABEHCTB.
BBeneHue B 15. Tonstue GpyHkuU. OCHOBHbIE 3/ileMeHTapHble GYHKIUH, UX CBOMCTBA.
MaTeMaTHYeCKHUH aHau3. | 16. YucioBas nocienoBaTe/IbHOCTD. [Ipe/ies YyMcoBoi nociej0BaTeIbHOCTH.
Teopusa npenenos 17. Tlpepen pyHkumu. OHOCTOPOHHKE Ipesiesibl. beckoHe4Hble pesieJbl.
18. BeckoHeyHO MaJsible U GECKOHEYHO 60JIblINe QYHKLMH, UX CBOUCTBA.
19. TeopeMa o CcBsI3U npefesa U 6eckoHeYHO Masiol pyHkuuu. TeopeMa o
CBSI3U 6ECKOHEYHO MaJIoi U 6eCKOHEYHO 60JbIION QYHKLUM.
20. CpaBHEHHE GECKOHEYHO MaJbIX QPYHKLIUM.
21. OcHOBHBIE TEOPEMBI O IpeJiesiax: TeOpeMBI O IpeJiesie MOCTOSHHOM, O
e/JMHCTBEHHOCTHU npejesa. Heo6xoauMble yCI0BUSA CylLeCTBOBAHUSA
KOHEYHOro mnpejesia QYyHKLMU. O JIOKAJbHOHM OrpaHUYEHHOCTH, O
JIOKaJIbHOM NIOBTOpPeHUU QYHKIMEN CBOUCTB Npejiea.
22. 3ameuaresibHble IIpeieibl.
23. HenpepbiBHOCTb QyHKIIMU B TOUKe. CBOKCTBA PYHKLMHI, HENPEPHIBHBIX B
TOYKe.
24. Knaccudukaius Touek paspbiBa GyHKIMH. HenpepbIBHOCTb GYHKIIMU HA
MHOXeCTBe.
25. CBo¥cTBa QYHKLMM, HENPEPbIBHbIX HA OTPE3KE.
JuddepeHupanbHOe 26. IlpousBosHas. [eoMeTpryeCcKUi CMBIC/ IPOU3BOJAHOM.
UC4YUC/IeHue 27. Ilpon3Bo/HbIE OCHOBHBIX 3JIEMEHTAPHbIX PYHKLUH.
28. [nddepenurpyemoctb GyHKIMHU. CBA3b MeXy HENPEPBIBHOCTBIO U
nubdepeHIUPYeMOCThIO.
29. Teopembl ®epma, Possis, Jlarpanxa.
30. [IlpaBusa guddepeHIIpoBaHUS.
31. IlpousBozHble BbICIIUX NOPAAKOB. [IpaBuiio Jlonurtas.



https://lms2.sseu.ru/course/index.php?categoryid=2028

32. Jludpdepennuan. 'eomeTpuueckuilt cmbica auddepeHLHaa.
CBsI3bMeEXy NPOM3BOAHOM U b depeHranioM. CBoMCTBa
niddepeHnmana
33. BospacTtanue ¥ yObiBaHMe QYHKIUH. Kpurtepuit
MOHOTOHHOCTUQYHKLUH.
34. JkctpemyMbl ¢OyHKIMU. HeobxoauMoe U JOCTAaTOYHOE YCI0BUS
JIOKAJIbHOT'0 3KCTpeMyMa.
35. Hawubosblee ¥ HauMeHblllee 3HaueHUs1 QYHKIMU Ha OTPe3Ke.
36. BeinyksiocTb rpaduka pyHkuuu. KpuTepuil BBINYKJIOCTH QYHKIUH.
Touku nepern6a. Heo6xoauMoe 1 J0CTaTOYHOE YCI0BUSL.
37. AcuMOTOTHI rpadrKa PYHKLUHU.

38. O6maa cxeMa ucCle[0BaHUA byHKLIMHU CpeJiCTBaMHU
JbdepeHIMaTIbHOT0 UCYUCIEHUS.
HuTerpasbHoe 39. IlepBoo6pasHast. HeorpeesieHHbI UHTETPAL.
UCUYHC/IEHUE 40. CsolicTBa HeOIpe/eIeHHOTO UHTerpaJia.
41. OnpepesneHHbIM HHTerpas. ['eoMeTprUYeCcKU CMBICJI ONpesie/IEHHOTO
MHTerpaJa.

42. (CBolicTBa onpe/ieJIEHHOr0 UHTerpasa.

43. BbruucieHue onpejesieHHOT0 MHTerpasaa. MHTerpas c nepeMeHHbIM
BepXHUM MpeaesoM. Popmysa HeroToHa — JlelbHULIA.

44. IlpuoxeHusd onpefieJIeHHOr0 UHTerpaJia.

45. HecobcTBeHHbIe UHTETPAJIbI IEPBOIO POJA.

46. HecobcTBeHHble HHTETPA/Ibl BTOPOTO poja.

JuddepeniypanbHbie 47.  JuddepeHuyanbHble ypaBHEHUs. YpaBHEHHUS C

ypaBHeHHUS paszie/IIMMUCANIepeEMEHHbIMHU.

48.  JluHelHble fuddepeHMaIbHbIE ypaBHEHUA 1 nopsi/ka. YpaBHeHue
BepHysiu.

49. JluHeliHble fuddepeHLMaibHble ypaBHEHUS 2 OPSAKA.

Psagbl 50. Yucnossle psAabl. JlocTaTOYHBIA IPU3HAK CXOAMMOCTH psAa.

51. HeobGxoAuMbIH U JOCTAaTOYHBIN MPHU3HAK CXOAUMOCTH psifia.
[Ipy3HakcpaBHeHUA.

52. [lpusHak Jlanambepa. UHTerpaibHbIN MPU3HAK.

53. 3HakonepeMeHHbIEe PAJbL.

54. 3HakoyepeayroIIMecs psaabl.

55. CreneHHble pspl. UHTepBas ¥ painyc CXOAUMOCTH.

56. [JuddepeHnpoBaHre U UHTETPUPOBAHUE CTENEHHbBIX PS/IOB.

PagMaxksiopeHa.
@DyHKIMY MHOTHX 57. ®yHKIMY MHOTUX NepeMeHHbIX. OCHOBHBIE MOHATHUS.
nepeMeHHbIX 58. Ilpenen v HeMmpepbIBHOCTb GYHKLMU MHOTHX NepEMEHHBIX.

59. YacTHble MPOU3BO/HbBIE U MOJHbIA AuddepeHan GyHKIUMU
MHOTrUxIepeMeHHbIX. YacTHbIe IPOU3BOHbBIE CTAPLIUX [10PALKOB.

60. [Ipor3BO/HAsA N0 HANIPABJIEHHIO.

61. T'pagveHT GYHKIMHU MHOTUX NT€pEMEHHBbIX.

62. IJKCTpeMyMbl QYHKIMHM MHOTMX [IEPEMEHHBIX.

3aganus 1Jisl TECTUPOBAHUSI 1O THCIUIIIMHE [JIsl OIleHKH cOPMUPOBAHHOCTH KoMmeTeHmmii (Min
20, max 50 + cceplaky nHa IUOC ¢ TecTamm)

o X
1. Ecnu dpyHKIMIO F(x) MOYKHO MPEICTaBUTh KaK CyMMY 4Hciia A 1 OECKOHEYHO MaJIOH MpH %

¢$byHKIUH, TO:

f)=A

-Uucno A ects ipenen  pyHKIMN F(x) pu X=X

” X X
-DyHKIHMA f(x) SIBIISIETCS] 0ECKOHEUHO Majol Tpu =%

X X
- ) HE MMeET Tpeena nmpu = %




2. Ykaxure HEBCPHOC YTBEPIKACHUC!
. SinX
lim ——
x—0 X =1
| COSX
_ x—0 X :1
. togx
lim X
x—0 X :1
. arctgx
lim 279X

x—0 X =1

2x% + X

lim

3. 3nauenue npegena 0 X paBHo:
-0
-0
-1
-2

. 5%+l

lim —
4. 3uauenue npenena * X —2X+3 papno:
-0
-5

6. Eciu ¢pynkuus nuddepeHunpyema B HEKOTOPOi TOUKE, TO OHA B 3TOH TOUKE:
-lmeeT pa3pbIB IEPBOTO poaa

-HenpepeisHa

-IIpuanmaet 3HaueHue, pasHoe 0

-lmeet pa3pbIB BTOPOro poaa

7. HeripepbIBHOCTD (PYHKIMU SIBIISICTCS:

-Heo6xonnmbiM ycroBueM nuddepeHunpyeMocTy GyHKIUN

-JlocTarounsiM ycioBueM anpdepeHIupyeMocTH QyHKINT

-Heo0xoanMbIM 1 JOCTaTOYHBIM yclioBHEM TU(GepeHINPYeMOCTH GYHKIUH
-Kpurepuem auddepeniupyemocts QyHKIIHH

8 IIpousBoanas ¢pyHKunU y=logax:
y =
- XIna
1
r_
- g alnx




9. Mexny aByMs HyIssMH quddepeHnupyeMoit QyHKIMU Beeria HalaeTcs:
-Touka pa3peiBa

-XoTs ObI OZIH HOJIb TIPOU3BOTHOM

-XoTs OBl OWH HOJb BTOPOI IMPOU3BOTHOMN

-Touka nepeceuenus rpaguka ¢ ockto OX

10. Tuddbepennman GyHKIIMN paBeH:

_dy = f(X)Ax
_dy = f'(x)dx
_dy = f(x)dx
_dy = f"(x)dx

11. Kakue 3HaKH UMEIOT TpUpalieHie QyHKINU U TpUpalleHie apryMeHTa yobIBarouei (yHKInu:
-IIpoTHUBONONIOKHBIE 3HAKHU

-OMHaKOBBIE 3HAKH

-OHHU paBHBI HYIIO

-OHU CcOBIAJAIOT

12. Yemy paBHa mpou3BogHast (YHKIUU B TOUKE:

-YTIy HaKJIOHa KacaTelbHOW, MPOBEACHHON K rpad)uKy (QyHKIMU B JAaHHOM TOUKE
-TaHreHcy yriia HakJIOHa KacaTelbHOM, IPOBEICHHON K rpaduKy QYHKIMH B TAaHHOW TOYKE
-Kocunycy yrna HakiioHa KacaTelnbHOM, IPOBEICHHOM K TpaQuKy QYHKIIUH B TaHHOH TOUKE
-CuHycy yria HakJIOHa KacaTelbHOH, IPOBEeHHOM K TpaduKy QyHKIMK B TaHHOM TOUKe

13. Onpenenute noBeneHne PyHKIUH y = 2X2 + X — | B OKPECTHOCTH TOYKH X = —3.
-OyHKIuMs yObIBacT

-OyHK1MA BO3pacTaeT

-OyHKuuMs He yOBIBACT U HE BO3PACTAET

-OyHKIMS paBHA HYJIIO

14. HeonpeneneHHBIA HHTETPANT 3TO:
-Uucio
-COBOKYITHOCTB YHCEN
-Oyukius
-CeMeHCTBO QyHKIIMIA
b

! j f (x)dx
15. Ecny BbIoNHSETCS pAaBEHCTBO f(x)=F'(x), TO @ paBeH:

F(x)+c

_F(b)-F(a)
_F(x)-(b—a)
_F(a)-F(b)

j sin 3xdx
16. UuTerpan

.3c0s3x+C
_—3cos3x+C

paBeH:

1c033x+C
3



—lcos3x+C
3

T
cos(— + —)dx
17. Unaterpan 23 paBeH:
_2c0sX+3x+C
2 sin(5 + zj +C
i 2 3

Esin§+£x+C
L2 2 3

—lcos X Zlhc
.2 2 3

18. Jluaueli ypoBHS (QYHKITUH IBYX epeMeHHBIX z=f(X,y) sBisieTcs:

-JIuans Ha iockoctr OXy B KQXKIOW TOYKE KOTOPOH (YHKITHS MPUHIMAET OJUHAKOBBIE 3HAUCHUS
-JIunans Ha wiockoctr Oyz B KAKA0H TOUKE KOTOPOH (PYHKIHSI MPUHUMAET OJAMHAKOBEIC 3HAYCHUS
-JIuans Ha iockoctr OXz B KAKAOH TOUKE KOTOPOH  (PyHKIIMS MPUHUMAET OJIMHAKOBBIC 3HAYCHUS

-I"'eomeTpHuueckoe MECTO TOUEK MPOCTPAHCTBA, 3a1aBAEMbIX KOOpAUHATAMMU: (X’ y: f (X’ y))

19. [Nonnerit quddepeniman GyHKINH IBYX TepeMeHHbIX Z=f(X,y) BRIYUCIIAETCS 10 popMyIIe:
_dz=dx+dy
dz=1z, +z,
dz=z,dx+z,dy
_dz=2z"-dx

20. I'pamuent yHKIIMU z=2X-Yy
-OTO OJIMH M TOT e BEKTOP

-OT0 pa3HbIe BEKTOPEI

-He cymectByer
-PaBeH Hymio

B Touke (1;1) u B Touke (0;0):

cosa -Sina

21. Onpenenurens Sinae— cosa

-0
_Sin2a
-1
_C0S 2

paBeH:

10 20
40

22. Onpenenurenn
-800

-40

-0

--800

paBeH:

(cos o —sin aJ
23. OOparHas MaTpula K MaTpule A= Sihe— cosa paBHa:
AT=0)

4, ([ cosa sina

—Ssina  CcOoS«



a1 (10
Slo 1

-00paTHOW MaTPUIIHI HE CYIIECTBYET

-1 3 -2 4
-2 5 1 7
24. Panr matpuusl A= 0 18 paBeH:
-1
-2
-3
-4

X, —3X, —4Xy + X5 =2
X, —2X, =3Xg + X, —3X; =5

. . —2X, +TX, + X, + X =2
25. Jlana coBMeCTHas CUCTEMa JIMHEWHBIX YPaBHCHUM: 1 2 8 ° Ota cucreMa uMeeT
-TOHLKOOHHOpGHﬁHHG

-TOJIBKO IBa peIHCHI/I}I

-0ECKOHEYHOE MHOKECTBO PEIICHUH

-HE UMEET peLICHUI

X—-2y+6=0

26. Yriosoii koaddunuent "k" u BenuuuHa oTpeska "b", oTcekaeMoro npsamMoit Ha ocu OY

paBHBIL:
-b=6, k=2

27. lansl ypaBHEeHUs NpsMbIX: a) X+y+1=0; 6) x+y=0; B) 2-x+y+2=0; r) y=2-x. Bpibepute Te, KOTOpbIC
MPOXOAT Yepe3 HadyaJlo KOOpANHAT.

-TOJIBKO T

-TOJIbKO B

-TOJIBKO O

-our

28. Ilpsmbie  2y-3x=8 wmu  2x+3y=-2
-TapajuieIbHbI

-IepeceKaroTCsl, HO He IePIICHIUKYIISIPHBI
-TIePIICHANKY IS PHBI

-COBMAJAI0T

29. Omnpeznenuts yroi MeXAY NpsMbIMH S5X-y+5=0 u  3x+2y-9=0

.30°

_45°

_60°

-90°

(x-D*+(y+2)*=9

30. Pagnyc OKpy>KHOCTH, 331aHHON YpaBHEHHEM paBeH
-9
-1
-2
-3
X
L A
31. YpaBuenue 2 33 33Ja€T HAa INIOCKOCTH:

- DJIJTMIIC



- OKPY)KHOCTb
- IPSAMYIO
- THIIEpOOIy
2 2
32. LleHTp OKPYKHOCTH (x=1)7"+(y+2)" =9
_(_2!4)
-(1.2)
_(010)
_(11_2)

HMECT KOOPANHATHI:

2 2 _
33. VpaBuenue 2X°+2y" +x=0

-mmapaboiy
-OKpPY>XHOCTh
-2IUTHTIC
-runepOomy

OMpeacsCT Ha MJIOCKOCTH

2 2 _
34. VpasHeHue X“+y"—2:x-3=0

-napaboiry
-OKPY’KHOCTh
-3JUTHTIC
-runepooy

ONpeaCIACT Ha INIOCKOCTH:

2 2

35. VpaBuenue X" —2-y =4

-mmapaboiy

-OKpYKHOCTh
-3JLUTUIIC

-TUnepooIy

OIpeACIACT Ha IMIIOCKOCTU:

2 2
36. YpaBHeHue X“+2-y° =8
-lapaboiry
-OKPYKHOCTh
~3JUTUIIC

-runepoosy

OMpeAcIsACT Ha IIJIOCKOCTH!

X2 -2.y=—4

37. YpaBHeHue
-mmapaboiry
-OKpYKHOCTh
-2IJUIHTIC
-runepooIy

OIpeACIISACT HA MIIOCKOCTH!

38. Ykaxute cropoHy TpeyrojbHuka ABC, umeronnyo HanOoJIbIIyIO JJIMHY, €CIIN
C(4;-2)

-AB
-BC
-AC
-ABu AC

39. Ykaxure cTopoHy TpeyronbHuka ABC, umeronryo HauMeHbIIyI0 AJTUHY, €CII
(- 4:2)

-AB
-BC
-AC
-ABu AC

40. HopmaibHblii BeKTOp psiMoii X +y — 1=0 umeeT KoOpaAHHATHI
+(1; 1)

-(1;1;,-1)

-(-1;1)

-(1;-1)

41. HopmainbHBIH BEKTOP IIIOCKOCTH
-(4;1;-1)

-(-5-4-1)

Sx+ 4y +2-1=0 HUMCCT KOOPANHATHI

Al- 1;4), B(2:3)



-(5;1;-1)
-(5;4; 1)

IpakTuyeckune 3axa4mn
HuMeeTcsi)

(min 20, max 50 + ccbuiky Ha DUOC ¢ JIeKTPOHHBIM H3IaHHEM, €CJIH

Paszngen aucUMILIMHBI

3agaun

JluHeiiHas anrebpa

3azaun Ha TEMY. MaTpULbl, JEUCTBUS C MAaTPULAMH, pPeLleHUe CUCTEM
ypaBHEHUU

MaTeMaTU4eCKHUH aHa/IN3.
Teopusd npezesioB

AHanuTH4eckas 3a/iayM Ha TeMy: IIpsIMasi Ha IVIOCKOCTH, KPUBbIe BTOPOTO MOPA/Ka
reoMeTpus
BBegeHue B 3a/ja4y Ha TeMy. pacKpbITHe HeollpeZieJIeHHOCTeH, 3aMedaTe/IbHbIe Ipefiesibl,

HeNnpepbIBHOCTb QYHKIUH.

JuddepeHyuanbHoe 3a/1auM Ha TeMy: HaXOXKAEeHUEe MPOU3BOJHOM, T depeHLIrana, UCCIeJOBaHUE
HCYHCIEHUE OYHKLMH.

WHTerpaibHOE 3a/iauy Ha TEMY: HaXOXK/IeHHe NepBO06Pa3HOM, HeolpeieJIEHHOrO U
HCYHMC/IEHUE OIpe/Ie/IEHHOT0 MHTErpaJia.

JuddepeHnpanbable | 3a/jaud HAa TEMY: YpaBHEHUsI C PA3ZesISTIOLMMUCS TepeMEHHbIMH, JIMHENHbIe
ypaBHEHUdA JuddepeHnyaibHble YpaBHeHWs 1 U 2 nopsijika, ypaBHeHUe bepHysiu.

Psiibl 3a/iauy Ha TeMY. MPU3HAKKH CXOJIMMOCTH Psi/IOB, pasJiokeHHe QYHKIMH B psiJL.
DyHKLIMU MHOTUX 3a/1auM Ha TEMY. HaxOXK/leHHe MPOU3BOAHBIX, AUddepeHIraa, rpaueHTa
nepeMeHHbIX $YHKUMY, UcClefjoBaHNe QMIL.

6.5. OueHo4YHbIe MaTepPUAJIbI JIs1 IPOMEKYTOUHOI aTTecTAlNU

DoHJ BONPOCOB UIsI NPOBEJCHUS MPOMEKYTOYHOT0 KOHTPOJIsi B (hopme 3auera

Paznen nucuunjanHbI

Bonpocsl

JluneliHas anre6pa

MaTtpuupbl, ux BUbl. Onepanyy HaZ, MaTPULAMU.

Onpenenuresiv, UX CBOUCTBA.

O6paTHas MaTpHia. TeopeMa 06 06paTHOM MaTPUIIE.

PaHr MaTpu1pl, CIOCOOBI €T0 HAXOXKAEHUS

CucreMbl JIMHENHBIX ypaBHEeHU. MaTpuyHas ¢opMa 3anucu. YcjioBue
COBMECTHOCTH.

1
2
3.
4
5

6. PemeHue crucTeM N JMHENHbIX ypaBHEHUH C N HEU3BECTHBIMU IO
¢dopmysiam Kpamepa 1 ¢ MOMOII[bI0 06PaTHON MaTPHIIbI.
7. TlpousBosibHBIE CUCTEMBI JIMHENHBIX yPAaBHEHUH.
8. Metop 'aycca. Haxo/ieHre ONOPHBIX pelleHUH.
AHanuTuyeckas 9. /JlekapToBa cMcTeMa KOOp/JMHAT. /lesieHre oTpe3Ka B IAHHOM OTHOILEHUH.
reoMeTpus PaccTosiHME MeX/1y TOUKaMHU.
10. [IpsiMas Ha I0CKOCTH. Bu/ipl ypaBHEHUH NPSIMOW Ha MJIOCKOCTH.
11. VYron MeXy  NpAMBIMU. YCJIOBUA  MapalyleJIbHOCTHU
WIepIeHVKYISIPHOCTH NMPsAMBIX. PaccTosiHMe OT TOYKH /10 NPSIMOH.
12. OKpyKHOCTb. JJIJIMIIC.
13. Tunepb6o.a. [Tapa6oa.
14, PemeHue cucTeM JIMHEWHBIX HEPABEHCTB.
@DoH/1 BONPOCOB /115l NPOBEIeHNs MPOMEKYTOYHOr0 KOHTPOJIsi B popme IK3aMeHa
Paznesa nucnuniuabl  (Bonpocst
BBesenuve B 1. Tlonsatue dpyHKuMKU. OCHOBHBIE 3/leMeHTapHble GYHKIMH, UX CBOMCTBA.
MaTeMaTH4ecKui aHaus.| 2.  YucioBas nociefoBaTe/IbHOCTD. [Ipesies1 4Mc/10BoM ocief0BaTe/IbHOCTH.
Teopusa npenesio 3. Tlpepen pynkuuu. OfHOCTOPOHHHUE Npesiesibl. beckoHevHble Tpesiebl.
4. bBeckoHEYHO MaJible U OECKOHEYHO 60JIbIIMe GYHKIHMH, UX CBOMCTRA.
5. Teopema o cBsI3U npejiesia U 6eCKOHe4YHOo Masiol ¢yHKuuu. Teopema o




CB$131 6ECKOHEYHO MaJIOl Y 6ECKOHEYHO 60JIbLION QYHKIHM.

6. CpaBHeHHe 6€CKOHEYHO MaJbIX PYHKIIUH.
7. OcHOBHbIE TEOPEMBI O NpeJiesiax: TeOpPeEMBI O NpeJiesie MOCTOSHHOM, O
e/IMHCTBEHHOCTU mpeJesa. HeobxoauMble yca0BUA CylleCTBOBaHUSA
KOHEYHOro mnpejesia QyHKLMU. O JIOKAJbHOH OrPaHUYEHHOCTH, O
JIOKaJIbHOM NIOBTOPeHMH QYHKLMEN CBOVCTB IpeieJa.
8. 3aMeuaresibHBIE MIpeieJIbL.
9. HenpepbiBHOCTb QyHKIMU B TOUKe. CBOMCTBA QPyHKIMH, HETIPEPbIBHbIX B
TOYKE.
10. Knaccuduxkanus Toyek pa3pbiBa QyHKIMU. HenpepbIBHOCTE GyHKLMHY Ha
MHOXECTBe.
11. CoiicTBa QYHKILMM, HENPEPbIBHBIX HA OTPE3KE.
JuddepeHuranbHOe 12. llpousBogHas. ['eoMeTpryecKrUi CMbIC/ IPOMU3BOJAHOM.
UCUYHCIIEHUE 13. Ilpou3BoJHbIE OCHOBHBIX 3/71eMEHTAPHbIX QYHKLIMH.
14. Jluddepennupyemoctb GyHKIMU. CBSA3b MeXAY HENPEPBIBHOCTHIO U
IuddepeHIUPYEMOCTBIO.
15. Teopembl PepMa, Posnisa, Jlarpanxa.
16. IlpaBuia auddepeHIPOBaHUS.
17. TlpousBozaHbIe BbiCUIMX NOPSAAKOB. [IpaBuiio JlonuTaisi.
18. Jluddepenuuan. 'eomeTpruyeckuii cMmbica guddepeHnumana.
Csa3pMexy Mpou3BoAHOM U AuddepeHiaioM. CBOHCTBA
nddepeHnrana
19. Bospactanue u yb6biBaHUe OGYHKUMU. Kputepui
MOHOTOHHOCTUQYHKLUH.
20. JkctpemyMbl QyHKIMH. Heobxoaumoe U JOCTaTOYHOE YCJIOBUS
JIOKAJIbHOT'0 3KCTpeMyMa.
21. HawubGosiblliee u HaUMeHblIIee 3HaYeHUsI QYHKIMH Ha OTPe3Ke.
22. BeinykisocThb rpadpuka QyHkuuu. KpruTepuil BBIYKIOCTH QYHKLHUH.
Touku nepern6a. Heo6xoaumoe 1 10cTaTOYHOE YCIOBHUS.
23. AcumnToTbl rpadrka GYHKIMH.
24. O6as cxema MccieJoBaHUSA byHKIMU
cpefcrBaMuiuddepeHIMaTbHOTO UCYUCTEHUS.
HHTerpasbHOE 25. IlepBoo6pasHast. HeomnpeneseHHbI UHTETPAL.
UCYHUC/IeHue 26. CBoiicTBa Heollpe/ieJIEHHOTO UHTerpaJia.
27. OmnpejesieHHbIN UHTerpas. ['[eoMeTpUUECKUI CMBIC/ OTNIPe/ie/IeHHOTO
MHTerpaJa.
28. CBoiicTBa oNpe/ieJIEHHOTO UHTerpaia.
29. BbluMc/ieHUe onpe/ie/IeHHOro UHTerpassa. MHTerpas c nepeMeHHbIM
BepxHUM npejesnoM. Popmysia HeroToHa — Jle6HULIA.
30. [IpusiokeHus onpefieIeHHOr0 UHTerpasa.
31. HecobcTBeHHbIe UHTErpaJibl IEPBOTO POAA.
32. HecobcTBeHHbIE HHTErPaJibl BTOPOTo pPo/ia.
JuddepeHnanbHble 33. JluddepeHuanbHble ypaBHEHHUS. YpaBHEHUSI C pa3/ie/IsoIUMUCS
ypaBHEHUS nepeMeHHbIMU.
34. Jlunelinble juddepeHLMaibHble ypaBHeHUA 1 nopsika. YpaBHeHMe
Bepnysin.
35. JluHelHble AuddepeHLIMaIbHbIE YPaBHEHHS 2 TOPsJKa.
Papabr 36. YucnoBble psifibl. JloCTaTOUHbIN IPHU3HAK CXOAUMOCTH psja.
37. Heob6xoAuMbIi U 1O0CTAaTOYHBIM MPU3HAK CXOAUMOCTH psifa. [Ipu3Hak
CpaBHEHMUS.
38. [lpusHak /[lasambepa. UHTErpasibHbIN IPU3HAK.
39. 3HakonepeMeHHbIe psbL.
40. 3Hakouyepeayoumecs psiibl.
41. CrenenHHble psjbl. UHTepBas U paiuyC CXO4MMOCTH.
38. luddepeHpoBaHre U UHTETPUPOBaHUE CTENIEHHbIX PSAZIOB. Psj

MakJiopeHa.




DyHKIMY MHOTHX 43. PyHKLIMM MHOTUX NlepeMeHHbIX. OCHOBHbIE IOHATUA.

nepeMeHHbIX 44. Tlpepen v HeNpepbIBHOCTb GYHKLMY MHOIMX [lepeMeHHBbIX.

45. YacTHble NpOU3BOAHBIE U MOJIHbIN AUddepeHan GYHKIUU
MHOTMXIepeMeHHbIX. YacTHbIe IPOU3BOAHBIE CTAPLINX TOPSAAKOB.

46. IlpousBo/iHasi 110 HANPABJIEHHIO.

47. T'papneHT QyHKLMU MHOTHX lepeMEHHBIX.

48. JkcTpeMyMbl QYHKIMU MHOTHX IIepEMEHHBIX.

6.6. lllkaapl 1 KPUTEPUH OLEHUBAHUSA 1O (POPMAM TEKYIIero KOHTPOJIS U IPOMeKYTOUYHOH
arTrecTaluu
IlIxajia ¥ KpUTEPUH OLICHHBAHUS

Onenka Kputepuu oneHuBaHus J1Jisi MEPONPUATHII KOHTPOJISI ¢ IPUMEHEHUEM
2-X 0ALJILHOM CHCTEMBbI
«32a4YTEHO» OIIK-1
«HEe 32YTEeHO0» Pesynbrarel 00y4denus He c(hOpMUPOBAHBI HA IOPOTOBOM YPOBHE
Onenka Kputepuu oneHuBaHus J1Jisi MEPONPUATHII KOHTPOJIsSI ¢ IPUMEHEHHEM
4-x 0aJLIbHOM CHCTEMBI
«OTJHIHO» [Toseimennsrit OIIK-1.1, OIIK-1.2, OIIK-1.3
«XOPOLIO» Cranpaprasnii OIIK-1.1, OIIK-1.2, OTIK-1.3
«ynoBiaerBoputeabHo» |[loporossiii OITK-1.1, OIIK-1.2, OIIK-1.3
«HeY/I0BJIETBOPUTEJILHO» |Pe3ynprarel 00yueHust He chopMUPOBaHBI HA TOPOTOBOM YPOBHE




