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Pa3znen 1. Opranu3anuoHHO-MeTOAMYECKHUI pa3ae

1.1. llean ocBOeHUS AUCITUILIMHBI
Jucnunimna «MaTeMaTHKa» BXOJIUT B «00513aTeIbHYI0» YacThb AUCLMILIMH MOATOTOBKU
oOyyaromuxcsi 1o HamnpasieHut0 1oArotoBkd  «43.03.01 CepBuc», HanpabJIeHHOCTb
(mpo¢pniib) «CepBUC HHAYCTPUHU IOCTENIPUUMCTBA.
Llenbio TUCHMIUIMHEI sIBIsieTCsl popMUpoBaHue KommeTeHuui (¢ coomsememeuu ¢ @I'OC
BO u mpebosanusmu Kk  pesyrbmamam — 0C80€HUs ~ OCHOBHOU  NpPOhHecCUOHATIbHOU

obpaszoseamenvrotl npoepammsl (OI1OIT BO)):

Yuueepcaﬂbnblx:

VK-1.1 CrnocobeHn ompenenuTb pecypchl sl MOMCKa HeoO0XoauMmod HHpopManuu mpu
pELICHUH 1 aHAJIN3E TTOCTaBJICHHBIX 3a/1a4

YK-1.2 Cunocoben

HaXOIUTh,

I/IH(i)OpMaI_II/IIO JJIs1 pCHICHUA ITOCTAaBJICHHBIX 3a1a4

Ilpogheccuonanvnuix:

CUCTCMATU3UPOBATD,

KPUTHYCCKHU  AHAJIM3HUPOBATH

IIK-6.1 CnocobeH opraHu3oBaTh MpoIlecc MOMCKA, aHaIM3a, CUCTEMAaTH3allMi U 0TOOpa

uHpopManuy,
PECTOPaHHOTO MPOAYKTA

HEOOXOIUMOM Il pEeLICHUS

3aaa4 IMPOCKTUPOBAHHMA TOCTHUHHUYHOI'O H

[lepeunciennpie KOMIIETEHIIMA (GOPMHUPYIOTCSI B MPOIECCE TOCTUKCHUS MHAUKATOPOB

KOMIIETeHIIMIi:

O0001meHHas TPyAOBas
¢pynkums/ tpynoBasi pyHKumus

Koa v nanmenoBanue
JAeCKpUNTOpa
KOMIIeTeHIIN I

Kon n HaumeHoBaHue HHAUKATOPA
noctuxkenusi komnerenuui (u3 IC)

IncC 33.007
«PykoBOAUTEIB/yNIPABIAKOIIM T
TOCTHHHYHOI0 KOMILIEKCA/CeTH

rocruHum» B. Yupasiaenue
TeKylei AeITeJIbHOCTHI0
AenapTaMeHTOB (coryx0,
OT/1€JI0OB) TOCTHHHYHOTIO
KOMILIEKCca

B/01.6 VYnpasnenue
pecypcamu JlenapTaMeHTOB

(cyx0, OTAENIOB) TOCTUHHYHOTO
KOMILJIEKCa
Tpynossie pynkunu I1C

33.008 «PykoBogurenb
NpeanpusITHS NTHTAHUSD

B. YnpasJiienue
TeKyLen AeATeJIbHOCTBIO
AenapTaMeHTOB (coryx0,
OT/1€eJIOB) npeanpuATHs
NUTAHUA

B/01.6 Ynpasnenue
MaTepuaibHBIMU pecypcaMu H
IIEPCOHAIOM JlenapTaMeHTOB

(cmyk0, OTHENOB) MNPEAIPUSITUS
U TaHHS

B/03.6
OLIEHKA

Koutpons u
s dexTuBHOCTH

VYK-1.1 Cnocoben
OTIPEACTTUTh PECYPCHI IS
MOHMCKa HEO0X0IMMOI
nHpopmaruu pu
pelleHHnH W aHalu3e
IMOCTABJICHHBIX 3a7a4

3nanue:

33.007 PykoBoaureib
/ynpaBasiiomuii TOCTHHHYHOTO
KOMILIEKCa/CeTH TOCTHHHIL

na-1 VK-
Crnenuan3upoBaHHbIE
UCTIONb3yeMble B THCHMEHHBIX
KOMMYHHUKAIMsIX, B TOM  4YHCJE
BO3MOYKHOCTH WH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON CeTu
"Untepner" B/02.6

33.008 PykoBoauTesb
NpeAnpPUSTHSA MUTAHUSA

3nanue

NJ-3 YK- 1.1 Cnenuanu3upoBaHHbIE
IPOTPaMMBEI, UCTIOJb3yeMbIe B
MUCbMEHHBIX KOMMYHUKAIUSAX, B TOM
qucie BO3MOKHOCTH
UH(POPMAIMOHHO-
TE€JIEKOMMYHUKAI[MOHHOU
"Untepuer" B/02.6
Ymenusa

33.007 PykoBoaurennb
/ynpaBasiiommii TOCTHHHYHOTO
KOMILJIEKCA/CeTH TOCTHHHUILL

NJI-5 VK- 1.1 Bnagets
CTPAaTETHYeCKUMHU M TAKTUYECKUMHU

1.1.
IpOTrpaMMBl,

CETH




NeATeIBHOCTH  JIeTIapTaMEHTOB
(cayx0, OTHENOB) MpPEIIPUATHS
HHUTaHUS

METOJaMH aHaJIn3a MOTPEOHOCTH
JenapTaMeHTOoB (CITyk0, OT/IETIOB)
TOCTHHUYHOTO KOMIUIEKCA B
MaTepUaIbHBIX pecypcax u
nepconane B/01.6

33.008 PykoBoauTesib
NpeAnpPUsITHS MUTAHUS

nJa-7 YK- 1.1 Bnaners
CTPATETUYECKUMU U TaKTHUYECKUMH
METOJaMU aHaJIM3a MOTPEOHOCTH |
JerapTaMeHToB  (CIyk0, OTACIIOB)
MPE TP THS MUTAHUS B
MaTepHalIbHBIX M TPYIAOBBIX pecypcax
B/01.6

Hmeem nasviku u (uiu) onvim:
33.007 PykoBoauren
/ynpaBiasirommi TOCTHHMYHOIO
KOMILIIEKCa/CeTH TOCTHHHII

NJ1-9 VK- 1.1 Onenka u
IUTAHUPOBAHKUE TOTPEOHOCTEH
JlenapTaMeHToB (CI1yk0, OT/IEI0B) B
MaTepHAIIbHBIX pecypcax u
nepconaine B/01.6

33.008 PykoBoauTe/ib
NpeAnPUsITHS MUTAHUS

HUJI-11 YK- 1.1. Onenka
MaTepUaIbHBIX PECypCOB
JenapTaMeHToB (CIIyk0, OT/IEI0B)
B/01.6

I1C 33.007
«PykoBoauTenb/ynpaBasommi
TOCTUHUYHOI0 KOMILJIEKCA/ceTH

rocrunu» B.  Ynpasienue
TeKylei AeITeJIbHOCTHI0
AenapTaMeHTOB (coyx0,
OT/1€JIOB) TOCTHHHYHOTIO
KOMILIeKCa

B/01.6 VYpasieHue
pecypcamu JlenapTaMeHTOB

(cyx0, OTAENIOB) TOCTUHHYHOTO
KOMILJIEKCa
Tpynossie pynkunu I1C

33.008 «PykoBogurenb
NpeAnpusTHS NUTAHUI

B. YnpasJiienue
TeKyLel AeATEeIbHOCTBIO
AenapTaMeHTOB (coryx0,
OT/1€eJIOB) npeanpuATHs
NUTAHUA

B/01.6 Ynpasnenue
MaTepuaibHBIMU pecypcaMu U
IIEPCOHAIOM JlenapTaMeHTOB

YK-1.2 Cnocoben
HaXOJIHTh,
CHCTEMaTH3UPOBATb,
KPUTHUYECKH
aHAJM3UPOBAThH
uHpOpMaIHIo JUISL
peleHust TOCTaBICHHbBIX
3ama4y

3Hnanue:
33.007 PykoBoanrennb
/ynpaBJasiiomumii TOCTHHUYHOIO

KOMILIEKCA/CeTH rOCTHHHIL
N-2 YK- 1.2. CnocoObl OIEHKH

COOTBETCTBUS KayecTBa
BBIMOJIHAEMBIX pabot
pa3paOoTaHHBIM Ha MPEANPUATHU

periameHTaMm u cragaaptam B/03.6
33.008 PykoBoauTesb
NpeAnpPUSTHSA MUTAHUSA

3nanue

N-4 YK- 1.2 CoocoObl OIEHKH
COOTBETCTBUS KadecTBa
BBITIOJTHSICMBIX pabor
pa3paOoTaHHBIM Ha MPEANPUATUU

periameHTaMm U cragaapram B/03.6
Ymenun

33.007 PykoBoaurennb
/ynpaBasiiommii TOCTHHHYHOTO
KOMILJIEKCA/CeTH TOCTHHHUILL

N/-6 YK-1.2 AnanmsupoBars
po6JeMbl B (PyHKIIMOHUPOBAHUU




(cmyx0, OTHENOB) MPEANPUATHS
TUTAHUS

B/03.6  Kontpoip u
OLICHKA 3P PEKTUBHOCTH
NESTENIbHOCTH  JIeTIapTaMEHTOB

(ciyx0, OTHENOB) MPEANPUATUS
UTAHUS

CUCTEMBI KOHTPOJISL, TPOrHO3UPOBATh
WX MOCJICJICTBUS ¥ IPUHUMATH MEPBI
10 UCIIPABJICHUIO U HEAOMYILIEHUIO
MOIOOHBIX CUTYyallui B OyayIieM
B/03.6

33.008 PykoBoauTesib
NpeanpuATHs NUTAHUSA

Na-8 YK-1.2 AHanusupoBarb
npoOjeMbl B (PYHKIIMOHUPOBAHUH
CUCTEMBI KOHTPOJISI, TPOrHO3HPOBATH
UX TOCIEACTBUS U NPUHUMATh MEpPHI
M0 HWCIPABJICHUIO U HEJOMYIICHUIO
MOAOOHBIX CHUTyallMii B Oyayliem
B/03.6

Hmeem nasviku u (uiu) onvim:
33.007 PykoBoauren
/ynpaBiasirommi TOCTHHMYHOIO
KOMILIIEKCa/CeTH TOCTHHHII

N-10 YK- 1.2. BeisiBnenue npooiiem
B CUCTEME KOHTPOJISI TOCTHHUYHOTO
KOMIUICKCA B OTIPEJICIICHUE YPOBHS

3¢ (PEKTUBHOCTH NEATETLHOCTH
JlenapTaMeHTOB (CIIyk0, OT/IEI0B)
TOCTHHHYHOTO KomIuiekca B/03.6
33.008 PykoBoauTesib
NpeanpusTHs NUTAHUS

N-12 YK- 1.2. Beisienne npooiem
B CUCTEME KOHTPOJIS MPEANpUsTUs
MTUTAHKUS ¥ ONPEJICIICHUE YPOBHS

3¢ (PEKTUBHOCTH NEATEITLHOCTH
JilenapTaMeHToB (CIIyk0, OT/IEI0B)
B/03.6

I1C 33.007
«PykoBoauTenb/ynpaBiasommii
TOCTHHHYHOI0 KOMILIEKCA/CeTH

rocrunu» B.  Ynpasienue
TeKyuei JeATEeJIbHOCThIO
JAenapTaMeHTOB (coyx0,
OT/1€JI0OB) TOCTHHHYHOTO
KOMILIEKCA

B/01.6 VYnpasnenue
pecypcaMu JlenapTaMeHTOB

(cmyk0, OT/AENOB) TOCTUHUYHOTO
KOMIUIEKCa
Tpynossie pynkunu I1C

33.008 «PykoBoaure/b
NpeanpusTUs] MATAHUD)

B. Yunpasienue
TeKyLei AeATeJTbHOCTbIO
JenapTaMeHTOB (cay:xk0,
0T/1€J10B) NpeAnpPUATHS
NUTAHUA

IIK-6.1 CnocobeHn

OpPraHHW30BaTh  MPOIECC
MTOMCKa, aHajmn3a,
CUCTEMATU3AIIIH u
otbopa nHpopMaluuy,
HEOO0XO0IMMO IS
perIeHUs 3a71a4
MPOEKTUPOBAHHUS

TOCTUHHUYHOT O n

PECTOPAaHHOI O IPOAYKTa

3nanue:

33.007 PykoBoaurenib
/ynpaBJsilomiuii TOCTUHUYHOTO
KOMILIeKCa/CeTH rOCTHHHIL

NJI-1 TIK- 6.1 Cienuanu3upoBaHHBIE
MPOrPaMMBI, UCIIOJIb3yeMbIE B
MUChMEHHBIX KOMMYHUKAIIUSAX, B TOM
Yrclie BO3MOKHOCTH
MH(OPMaLIOHHO-
TEJIEeKOMMYHUKAIIMOHHON CETH
"NnTepuer" B/02.6

TOCTUHUYHBIX KoMIUIekcax B/01.6
33.008 PykoBoauTesb
npeanpusTHs MUTAHUS

NJ-3 11IK- 6.1 Cnenuanvu3upoBaHHbIE
MPOrPaMMBI, UCTIOJIb3yEeMbIE B
MMUCbMEHHBIX KOMMYHUKAIIUSAX, B TOM
YrCIie BO3MOKHOCTH
MH(OPMaLIOHHO-
TEJICKOMMYHUKAIIMOHHON CETH




B/01.6 Ynpasnenue
MaTepuaibHBIMU pecypcaMu H
MEePCOHAIOM JlenapTaMeHTOB

(cmyx0, OTHENOB) MPEANPHUATHS
MUTAHUS

B/03.6  Kontpoir u
OLICHKA 3P PEKTUBHOCTH
NESTENIbHOCTH  JIETIapTaMEHTOB
(cmyk0, OTHENIOB) HPEAIPUSITUS
MUTaHUS

"Unrepuer" B/02.6

Ymenusn

33.007 PykoBoauresb
/ynpaBJsiioliuii TOCTUHUYHOTO
KOMILJIEKCa/CeTH TOCTHHHUIL
N-5 [IK- 6.1 OcyuiecTBasTh
IUTAHUPOBAHKE U OPTaHU3AIHIO
JESITEIIbHOCTH JIENapTaMEHTOB
(ciyx0, OT/IEJI0OB) TOCTUHUYHOTO
komruiekca B/01.6

33.008 PykoBoauresnb
npenpusTHs MUTAHUS

NJ-7 ITIK- 6.1 OcymiecTBisTh
IUTAHUPOBAHKE U OPTaHHU3AIHIO
JESITEIbHOCTH JIENapTaMEHTOB ]
(cmyx0, OTAEIOB) MPEANIPHUITHS
nutanus B/01.6

Hmeem nasviku u (unu) onvim:
33.007 PykoBoaurenb
/ynpaBasiloliMii rOCTHHUYHOT 0
KOMILIIEKCa/CeTH TOCTHHHII
NJ-9 I11K- 6.1 ®opmupoBaHue
CUCTEMBI OM3HEC-TIPOLIECCOB,
pErJaMeHTOB U CTaHIapTOB
TOCTUHUYHOTO KomIutekca B/01.6
33.008 PykoBoauTe/ib
npeInpusTHs MUTAHUS
NJ-11 IIK- 6.1 ®opmupoBanue
CUCTEMBI OM3HEC-TIPOLIECCOB,
pPErJaMeHToB U CTaH/IapTOB
npennpustus nuranus B/01.6

1.2. Mecto nucunmimmabl B ctpykrype OIIOII BO
HanpasJieHust oAroToBku «43.03.01 CepBucy», HanpaBjaeHHOCTH (Mpopuib) «CepBuc
HHAYCTPHHU FOCTENPHUMCTBA»

IIpexmecTByomue TMCHUIINHBI

Hocaenyromme TUCUMIIIIMHBI
(IMCUMIUIMHBI, U3yYaeMble NapasJieJbHO)

2 3

HNudopmaruka Teopus BeposiTHOCTEN

HHudpopmanoHHbIe TEXHOJIOTUH B
cepBuce

MUKpOIKOHOMHUKA

MaKpOBKOHOMI/IKa

Gl N |

byxrantepcknii ydet v aHanu3

Ilocrneoosamenvrocms opmuposanus KomMnemenyuti 8 YKa3aHHulX OUCYUNTIUHAX MOJHCEMm
ObIMb UBMEHEHA 8 3ABUCUMOCU Om (POPMbL U CPOKA 00YYeHUS, A MAaKdce NPenodasaHus ¢
UCNONB308AHUEM OUCTAHYUOHHBIX MEXHON02ULL 00)YeHUs.

1.3. HopmaTuBHasl JOKYMeHTALUS

PaGouas nporpamMmma yqeGHoﬁ JHUCHUIIIIMHBI COCTaBJICHA HA OCHOBC!

6




- q)e;[epaanoro rocyaapCTBCHHOIO O6paSOBaTeHLHOFO CTaHJapTa BBICHICTO 06pa3OBaHI/I$I 1o

HamnpapyieHU0 ToaAroToBku «43.03.01 CepBucy;

- VYuyebHoro ruraHa HampaBieHuss noAroToBkH «43.03.01 CepBuc», HanpaBJIeHHOCTH
(npoduib) «CepBuc HHAYCTpHHU rocrenpuumcrBa» 2023 roma Habopa,

- OO0pasma paboueii mporpaMMbl yueOHOM nuciurumabl (mpukasz Ne 113-O ot 01.09.2021 1.).



Pasznea 2. Temaruyeckuii IJIaH

Ounas ¢popma 00yueHus (MOJTHBIH CPOK)

TpyroeMkocTh

AyIMTOpPHBbIE 3aHATHS

Kox unaukaropa

Ne TeMa TUCHUILIMHBI Beero 113 (13, CPO U IECKPUITOPA
JI JOCTHKEHHUS
C3) .
KOMIIE€TEHIH I
1 2 3 4 5 6 7
1 | Marpuiisl 1 OTIpeAeIUTENN na-1 YK-1.1,,
24 4 4 16 N1-2 VK- 1.2,
N/I-1 IIK- 6.1
2 | CucreMbl JIMHEWHBIX aITeOparmyecKux -3 YK-1.1.,
YpaBHEHUI 24 4 4 16 Na-4 yK-1.2.,
NI-311K- 4.1
3 | DreMeHThI BEKTOPHOM anreOpsbI Na-5 YK-1.1,,
26 6 4 16 N/I-6 VK- 1.2.
N/1-5 K- 6.1
4 | MuorowreHsl. KoMruiekcHbIe uncia. -7 YK-1.1.,
22 2 4 16 N/1-8 YK- 1.2,
N/-7 IIK- 6.1
5 | JIuneliHbIC OTOOpaYKEHHS NJ1-9 VK- 1.1,
22 2 4 16 Na-12 VK- 1.2,
NI-9IIK- 6.1
6 | DneMEHTHI AHAMTIYECKON TEOMETPHHL. Na-11 yK-1.1.,
24 4 4 16 NJI-10 YK-1.2.,
NJI-11 IIK- 6.1
7 | OyHKUMM ~ OAHOM  JCHCTBHUTEIHHON /-5 YK- 1.1,
MIEPEMEHHOI 22 4 2 16 NA-10 YK- 1.2,
NJI-11IIK- 6.1
8 |Ilpemen ¢yaxiwm. HemnpepbBHOCTH Na-7 vK-1.1,,
yHKImT. 24 4 4 16 UJI-4 VK- 1.2.
N/1-3 IIK- 6.1
9 | Auddepenimansaoe UCUHCIIEHNE Na-9 VK-1.1,,
(YHKIMY OJTHOM TEpEMEHHOM. 34 8 8 18 Na-12 yK-1.2,,
NJ1-9 I1K- 6.1
D | o mmerpan, . WAL VK- 11,
OTIpENICNICHHBI ~ WHTETpal U er(; 32 8 16 UJ-6 YK-1.2.
N/1-5 K- 6.1
TIPHIIOKEHHS)
11 | AuddepeHimanbHble ypaBHEHUSL. Na-3 YK-1.1,,
32 6 8 18 -7 YK-1.2.,
N-11 K- 4.1
12 | Panel -5 VK- 1.1,
26 6 4 16 NJ-12 YK-1.2.,
N11-9 IIK- 6.1
13 | OyHKIMN HECKONBKUX IEPEMEHHBIX. 6 -7 YK-1.1.,
30 6 18 NJI-10 YK-1.2.,
NJI-11IIK- 6.1
Bunx npoMe:xyToYHOM aTTecTANMHA
Jk3ameH — 1 cemecTp 36




JK3aMeH - 2 ceMecTp

54

Hroro

432

64

64 214

3aounas ¢o

Ma 00y4eHus (MOJTHBII CPOK)

Tema TUCHMIIIAHBI

TpynoemkocTh

Bcero

AyI[I/ITO HbIC 3AHATHUA

JI

m 3, c3) | CPO

Koa
HHAUKATOPA U
AECKpUITOpA

JOCTHKEHUA
KOMIIeTeHIU

2

7

Martpuiisl ¥ ONpeeTUTENN

29

25

WJ-1 VK- 1.1.,
WJI-2 VK- 1.2.,
WJI-1 TIK- 6.1

CucreMsl  MHEHHBIX

YPABHEHHUIA.

AeOpanIeCKIX

29

WJ-3 VK- 1.1,
WJ-4 VK- 1.2.,
WJI-3 TIK- 4.1

OneMeHTBI BEKTOPHOH anreOpbl

25

25

WJI-5 VK- 1.1,
WJ1-6 VK- 1.2.
WJI-5 TIK- 6.1

Muorowiensl. KoMIIIeKCHEIE YmCia

20

20

WJ-7 VK- 1.1.,
UJI-8 VK- 1.2.,
WJI-7 TIK- 6.1

Jluneiinble OTOOpaKeHHS

30

30

WJI-9 VK- 1.1,
WJI-12 VK-
1.2., UJ1-9 TIK-
6.1

OneMeHTh! aHATUTIHYECKOI TeOMETpUH

30

30

WJI-11 VK-
1.1., UJI-10
VK- 1.2,
WJI-11 TIK- 6.1

OTHOM JIEUCTBUTEIIHLHON

DyHKIMNn

MIEPEMEHHOM

35

35

WJ-5 VK- 1.1,
WJI-10 VK-
1.2,
WJI-11 TIK- 6.1

HernpepbIBHOCTH

Ipenen byHKIHY.

Gynkm

39

V-7 VK- 1.1,
WJI-4 VK- 1.2.
WJI-3 TIK- 6.1

JuddepeHimanbHoe ucunceHre QyHKIMHN
OJTHOM IIEPEMEHHOM

42

38

WJ1-9 VK- 1.1,
WJI-12 VK-
1.2., UJ1-9 TIK-
6.1

10

WCUHCIIEHNE
UHTErpa,
UHTErpat u €ero

HuterpansHoe
(HeompeIeNeHHBIH
OIpe/IeTICHHBII
TIPHJIOYKEHIS)

39

35

UJI-11 VK-
1.1,
WJI-6 VK- 1.2.
WJI-5 TIK- 6.1

11

JuddepenimansHbie ypaBHEHUS

32

32

WJ1-3 VK- 1.1,
WJI-7 VK- 1.2.,
WJI-11 K- 4.1

12

Psapr

30

30

V-5 VK- 1.1,
WJI-12 VK-
1.2., VJI-9 TIK-




6.1

13 | OyHKIMH HECKOIBKUX TIEPEMEHHBIX NJ-7 YK- 1.1,
NJa-10 YK-
34 34 1.2.

N-11TIK-6.1

Buja npoMexyTOYHOM aTTeCTALNH

9k3aMeH — ceccus 2 9

JK3ameH - ceccusi 3 9

Hroro 432 10 10 394

3aounas ¢popma o6yuenus (yckopenHoe ooyuenue Ha 6aze BO u na 6aze CI1O)

TpyroemkocThb

AyIMTOpPHBIE 3aHATHS Kon
. UHIUKATOPA U
Ne Tema AucHMIVIMHBI Beero I 13 013, C3) CPO HeCKpHIITOpa
JMOCTHIKEHMSI
KOMIIeTeHIU I
1 2 3 4 5 6 7
1 Marpuiip! 1 ONpeIeITe 2 -1 YK-1.1,,
29 2 25 Na-2 VK- 1.2,
WJ-1TIK- 6.1
2 CucreMsl JIMHENHBIX NJI-3 YK-1.1.,
amreOparyecKnX ypaBHEHHIA. 29 2 2 25 nJa-4 YK-1.2.,
NI-3TIK- 4.1
3 DIIeMEHTHI BEKTOPHOM -5 YK- 1.1,
anreOpbI 25 25 -6 YK-1.2.
NJ-5TIK- 6.1
4 MHorowtensl. KomriuiekcHbie na-7 vK-1.1,
qrcIa 20 20 HJ1-8 YK- 1.2,
WI-7 TIK- 6.1
5 JIvHeNHbIE OTOOPaXKEHNSI Na-9 VK- 1.1,
30 30 Na-12 YK-1.2,,
N/1-9 IIK- 6.1
6 DIEMEHTHI  AHATMTHYECKON NJ-11 VK- 1.1,
TE€OMETPHH. 30 30 N/1-10 YK-1.2,,
NI-11TIK- 6.1
7 DyHKIMH OJTHOM -5 VK- 1.1,
JIEACTBUTENIBHOM [IEPEMEHHON 35 35 NJI-10 YK-1.2.,
NI-11TIK- 6.1
8 Ipenen (byHKIMH. -7 YK-1.1.,
HenpepbiBHOCT hyHKIMN 39 2 2 35 -4 VK- 1.2.
N-3TIK- 6.1
9 JubdepertmansHoe Na-9 VK- 1.1,
ucurciieHie QDYHKIMKM OIHOM | 42 2 2 38 UJ-12 YK-1.2.,
MIEPEMEHHOMN NJ1-9 TIK- 6.1
10 MHuterpanbHoe  McUMCIIEHUE WJI-11 VK- 1.1.
(HeonpeaeneHmbiii WHTeIpat, | gz 37 | MI-6VK-12.
OINPEJIENICHHBIA  MHTErpAl 1
er(I)) TIPUTIOYKEHHIST) N NJI-5 TIK- 6.1
11 T depennmansHbie 34 34 NJ-3 YK-1.1.,
yPaBHEHUs NJI-7 YK-1.2,,
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N-111IK-4.1
12 Psrer WI-5 VK- 1.1,
30 30 NJ-12 YK-1.2.,
N/1-9 IIK- 6.1
13 DyHKIMH HECKOJIBKHX NJ-7 YK-1.1.,
NEPEMEHHBIX 34 34 Nn/7-10 YK-1.2,,
NJI-111IK-6.1
Buja npoMe:xyTOYHOM aTTecCTALNU
JK3aMeH — ceccus 2 9
9k3ameH - ceccus 3 9
Hroro 432 8 8 398

Pa3nen 3. Coaep:kanue qUCHUTNITHHBI
3.1. Cogepxxanmne TUCUUNIMHBI

Paznen JInneiinasi anredpa c 3jieMeHTAMH AHAJIUTHYECKON reoMeTpuH

Tema 1. MaTpuubl ¥ onpeaeTuTeIn

Matpuuel. Bugsl matpun. Onepauuy Haa Matpunamu. Onpenenureny U UX CBOMCTBA.
MuHopSI 1 anredpanyeckue JONOJHEHUs. Bbraucienue onpenenuTenei n-ro nopsaxa.

OOpatHast matpuia, e€ cBoiictBa. Heobxonumoe 1 J0CTaTOYHOE YCIOBHUE CYHIECTBOBAHUS
o0paTHOM MaTpullbl. AJTOpPUTM BBIYMCICHUS o0OpaTHOW Matpuipbl. Panr martpunsl. Panr
CTYIEHYaTOH MaTpuipl. HeM3MEeHHOCTh paHTa MpU 3JIEMEHTAPHBIX NPeoO0pa3OBaHUAX MATPHIIBL
Kpurepuii nuHeliHON HE3aBUCUMOCTH CTPOK (CTOI0110B) MaTpullbl. Teopema o paHre MaTpHILIbI.

Tema 2. Cucrembl IHHeHHBIX ajredopanyeckux ypapuenuii (CJIAY)

Cucrembl JNHMHEHHBIX aireOpanyeckux ypaBHeHUH. OcHOBHble NOHATUS. CHCTEMBI n
JMHEHHBIX ypaBHEHUI ¢ n nepeMeHHbIMU. MeToa oOpaTHoi MaTpulsl. Metoa Kpamepa.

Meton T'aycca. CucreMbl m JIMHEHHBIX YpaBHEHHUH C n IepeMeHHbIMH. Teopema
Kponekepa-Kanemm o cCOBMECTHOCTH CUCTEMBI YpaBHEHH.

OnHopoiHas cucTemMa JMHEHHBIX ypaBHEHHH, e€ cBoicTBa. DyHIaMEHTaNbHAsA CHUCTEMa
pemenuii. Teopema o (QyHIAaMEHTAJIbHBIX PELICHUSX OXHOPOAHOM cuctembl. OOIee perieHue
CHUCTEMBI HEOHOPOIHBIX JIUHENHBIX YPaBHEHUM.

Mopens JIeonTbeBa MHOrOOTpacieBo SKOHOMUKH. [IpoaykruBHbIe MOAenu JIeoHThEBA.
Kpurepun npogyKTUBHOCTH.

Tema 3. DjieMeHTBHI BEeKTOPHOI airedpbl

CkansipHble M BEKTOPHBIE BeIMUYMHBL. JIMHENHbIE onepauu HaJ BeKTopaMmu. KoopanHaTsl
BEKTOpa. YTOJI MKy ABYMs BekTOopaMu. IIpoekuys BeKkTopa Ha OCh M COCTAaBIISAONIAs BEKTOpA
1o ocu. BeKkTopel B TpEXMEPHOM IpOCTpaHCTBE. Pa3noxkeHne BEKTOpa Ha COCTaBIAIOIIME I10
ocsiM KoopauHat. Hanpasistronye KocuHychbl BekTopa. OpTOHOPMHUPOBAHHBIH Oa3uc.

VYcnoBue KOJIUIMHEAPHOCTH IBYX BEKTOPOB.

CkansipHO€ TpOM3BENCHHE BEKTOPOB M €ro CBOMCTBA. BEKTOpHOE MpOM3BENEHUE, €T0
cBoiicTBa. CMEIIaHHOE MPOU3BEIEHUE TPEX BEKTOPOB, €r0 CBOWCTBA, F€OMETPUUYECKUI CMBICIL.
VYcnoBue KOMIUTAHAPHOCTH TPEX BEKTOPOB.

[IonsAiTHE NMHENHOrO BEKTOPHOrO IMPOCTPAHCTBA. BEKTOp B N-MEPHOM IPOCTPAHCTBE.
Jluneiinast 3aBUCMMOCTh W HE3aBUCHUMOCTh BEKTOpOB. Pa3MepHOCTh M 0a3uc BEKTOPHOTO
npocTpaHcTBa. PasnoxkeHue Bekropa mo Oaszucy. Marpuia nepexoga K HOBOMY 0Oas3ucy U ee

11




cBoiicTBa. JIuHeiHble noanpocTpancTBa. EBKIMA0BO npoctpancTBo. CBOMCTBA JUIMHBI BEKTOPA.
OpToHOpMHUpPOBaHHAsI CUCTEMa BEKTOPOB. OpTOroHaaIbHOE AOMOJIHEHUE, €r0 CBOMCTBRA.

Tema 4. Muorouiennl. KommiiekcHbie yncia. (3jieMeHThI BbICIIEH ajredpbl)

Muorounensl. [lefictBus ¢ MHorowieHamu. Cxema ['opHepa.

Kommnekcubie uncna. OcHoBHBIE onpeaeneHus. KomiuiekcHas miocKoCTb.

AnreOpandeckas ¢opMa KOMIUIEKCHOTO 4mcia. J[eHCTBUS ¢ KOMIUIEKCHBIMH YHCIaMH.
Tpuronomerpuueckas ¢opma KoMiuiekcHOro uucia. [lokaszarenbHas ¢opma KOMIUIEKCHOTO
yucia. Crenenb KOMIUIEKCHOTo yrciia. KopeHb N-il CTeneHu U3 KOMILUIEKCHOTO YUCIa.

Tema 5. J/Iunelinble 0TOOPaKEHUS

Jluneitapie otoOpakenusi. OCHOBHbBIC TOHATHSA. JIMHEWHBIE ONEpaTOpbl M MX CBOMCTBA.
Marpuibl oneparopa B pa3HbIX 0a3ucax.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUs JIMHEHHOTro oneparopa. HezaBucumocTsb
cOoOCTBEHHBIX BEKTOPOB. CuMMeTpuYHbIi oneparop. OpTOroHaabHOCTh COOCTBEHHBIX BEKTOPOB.

KBagpatuunsie ¢opmel. IIpuBenenue kBaapaTudHoil (OopMbl K KAaHOHHYECKOMY BHIY.
Kpurepuit CunbBectpa.

Tema 6. DjeMeHTHI aHATUTHYECKON reoMeTpun

IIpsiMass Ha MJIOCKOCTH. YpaBHEHHE HpPAMOM C YIrIoBbIM Kod(duuuenrom. OOrmiee
YpaBHEHHME IIPSIMOM M €ro 4acTHbIE Cilydad. Toyka repecedeHus NpsMbIX. Y paBHEHUE MPSAMO,
IPOXOZSIEN 4epe3 AAaHHYK TOYKY B 3aJaHHOM HAIIPaBJICHUU. YPAaBHEHUE IIydKa NPSMBIX.
YpaBHeHuE NpsAMOM, NMPOXOASIIECH Yepe3 ABE JaHHbIE TOYKH. BbruMciieHHe yriia Mexay ABYMs
IPSMBIMHU. Y CIIOBUSL NapajUIEIbHOCTU U NEPIEHAUKYISIPHOCTU IBYX NpsAMBIX. PaccrosiHue ot
TOYKH J10 IPSIMOM.

Kpussie BTOoporo nopsaka. OKpyx’HOCTb, JIIMIIC, Tuniepbosia u napadosna (X cBoiicTBa U
KaHOHMYecKue ypaBHeHus). IlpuBeneHue oOlero ypaBHEHUS KpPHUBOM BTOPOro IMOpsSIKa K
KaHOHMYECKOMY BUJY.

[InockocTb. YpaBHEeHME NOBEPXHOCTH. HOpManbHBIM BEKTOpP IIOCKOCTH. YPAaBHEHHE
IUIOCKOCTH, MPOXOASIIEH depe3 AaHHYyI Touky. OOlee ypaBHEHUE IUIOCKOCTH M €r0 YacTHBIE
ciy4au. YTOJI MEXAY IUIOCKOCTAMHM. Y CIOBUS NMapaJUICIbHOCTH M MEPIEHIUKYIISIPHOCTH ABYX
mockocred. Touka nepecedeHus TpEX MI0CKOCTEN.

[Ipsimast B mpoctpancTBe. OOmMe ypaBHEHHUS mpsiMoil. BekTopHoe ypaBHEHHE HpsSMOil.
[Tapamerpuueckue ypaBHeHHs NpsAMoil. KaHoHMYeckue ypaBHEHUs IPSAMON. Y paBHEHUS MPSIMOH,
MPOXOJAIEH 4Yepe3 ABE TOYKU. YTOJI MEXAY ABYMs IPSAMBIMHU. YCJIOBHS IAPALUICIbHOCTH U
NEPIEHAUKYIAPHOCTH MPSAMBIX.

IIpsmMas ¥  IUIOCKOCT B MNPOCTPAHCTBE.  YCIOBUA  NApaUIEIBbHOCTH U
NEPHCHAUKYIAPHOCTA TMPAMONM M IIJIOCKOCTH. TodYka IepecedeHus MpsAMOM € IUIOCKOCTBIO.
Paccrostnue ot Touku 10 miockocTu. [1ydok miockocTtei.

Pasnen MaremaTudecKuili aHaIU3

Tema 7. dyHKUMHU OAHOH e CTBUTEIHLHOM NEPEeMEHHOM

[Tonsitue mHoxectBa. Jlornueckue cumBoibl. Onepanuu Haj MHOKecTBaMH. UuciioBble
mHoxecTBa. [Tonarue ¢ynkmmu. CriocoOs! 3ananus GyHkimid. OCHOBHbIE CBOWCTBA (DYHKIMH.
OcHOBHBIE 3JIeMEHTapHbIe PYHKLIUU U UX TPaPUKH.

Onementapuble ¢yHkuuu. OOparHas ¢yHkuus. Cnoxnas QyHkuus. Kiaccudukarms
¢byakuui.  IIpeobpazoBanue rpadukoB. HesBubie ¢dynkumn. DyHKIMMA, 3a7aHHBIC
napaMeTPUUYECKH U B MOJISIPHBIX KOOPAWHATAX.

Tema 8. Ilpenesa ¢pynkuun. HenpepbsiBHOCTDH yHKIUIM
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[Ipenen 4ucnOBOM IMOCHEAOBATENBHOCTH M €ro reoMerpuyeckuii cmbica. Ilpenen
MOHOTOHHOW OTpaHWYEHHOM MocnenoBarenbHocTh. Yncno e. Hatypansabie norapudmel. [Ipenen
¢GyHKIMH B OECKOHEYHOCTH U B TOUYKe. OTHOCTOPOHHUE TIpeeiibl (DYHKITUH.

beckoneuno maneie pynkiun. Orpanndennsie GyHkiuu. beckoneyno 6onpiue GyHKIUN
U UX CBSI3b C 0ECKOHEYHO MaTbIMU ()YHKITHSIMH.

OcHoBHbIe TeOpeMbl 0 npeaenax. [IpusHaku cymiecTBoBanus npeaena. [lepBoiii u BTopoi
3ameuatenpHbie mpenensl. CpaBHeHHWE OECKOHEYHO Malblix (DyHKIUH. OKBUBAJICHTHBIC
OECKOHEYHO MaJble YHKITUH.

HenpepbsIBHOCTh PYHKIIMM B TOYKE U HA CerMeHTe. TOYKM pa3phiBa U UX KiIaccu(UKaIus.
Onepauuu Haj HeNpepblBHBIMU  (pyHKUUsSMU. HempephIBHOCTh 3J€MEHTapHbIX (YHKIIMA.
OcHOBHBIE CBOICTBA HETIPEPHIBHBIX (DYHKIINH.

Tema 9. InddepenunaibHoe ncunciaeHne (QyHKIUH OHOM NepeMeHHOH

[Ipupamenue aprymeHTa M mnpupaiieHue GyHKUUH. 3aaayd, NPUBOASIINE K IOHSTHIO
npous3BoAHOH. Onpenenenue npousBonHon. Juddepenunpyemocts ¢pynkuuu. ['eomerpuyeckuii
U MEXAaHWYECKMM CMBICI  IPOM3BOJHOW. 3aBUCHUMOCTb MEXKIY HEIPEPBIBHOCTBIO U
muddepennupyemoctoio Gynkiun. [IpaBuna muddepennmpoBanus. [IponsBogHas CI0XKHON H
oOpartHo# QyHKIMiA. [Ipon3BOAHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKLUH. Tabauiia Npou3BOAHBIX.

Huddepenupoanne HesBHBIX (yHKIMA. uddepenunpoBanne GyHKIUH, 3aJaHHBIX
[IapaMETPUYECKU. YPAaBHEHHE KacaTeJbHOM M HOpPMalu K KpuBoil. IIpowsBonmHble BBICHIMX
nopsAAKOoB. MeXaHM4eCKUi CMBICI TPOM3BOJHOM BTOPOro MOPSAAKA. DKOHOMHMYECKUH CMBICI
IPOU3BOJHON (IIpeiebHbIE BETUYMHBIL, STACTUYHOCTb (DYHKIIUH).

Huddepenmman ¢pynkuum u ero reomerpudeckuid cmpici. CBoiicTBa muddepeHmnmana.
Huddepenuman  cnoxHoi  ¢ynkumu.  MaBapuantHocTh  dopmbl  nuddepeHnuana.
Juddepennuansl BEICIIUX MOPSAKOB.

Hexoropeie TeopeMsl o auddepeHppyemMbix GyHKIusAX: Teopema depma, TEOpEeMbl O
cpennem 3HaueHuu (Pomsa, Jlarpaxka, Komm). ®@opmyna Teitiopa. PasznoskeHne HEKOTOPBIX
dbyukuwmii mo popmyne Maknopena. [IpaBumno Jlonutans packpbIThs HEOMPEIETEHHOCTEH.

HeoOxomumple ©  JOCTaTOYHBIC YCIOBUS BO3pacTaHUs W yOBIBaHUS — (DYHKITUH.
Heo6xonumoe u gocTaToyHbIe YCIOBHS CYILIECTBOBAaHUs 3KcTpeMyMa (yHkuuu. Hanbonbiee u
HauMeHblllee 3HauYeHUs (QYHKUMU. BpImykaocTe M BOrHyTOCTh Tpaduka ¢GyHKuuH. Touku
nepern6a. AcuMnToThl rpaduka QyHkpu. OOmIas cxeMa ucciae10BaHus GYHKIUH U TOCTPOEHHE
e€ rpaduxka.

[TpubnuxeHHoe pelleHue ypaBHEHHMH (HaxoxjaeHue rpy0o NpHOIMKEHHBIX 3HaueHUMH
KOpHEH rpauueckuM METO/J0M, YTOUHEHHE HAWJEHHBIX 3HAYEHWH KOpHEH METOIOM XOpA U
KacaTeJIbHBIX).

Tema 10. HaTErpajibHoe HcHNcIeHHEe (HeONpeaeJeHHbI HHTEerpaJs, onpeaeJeHHbIi
HHTErpaJj v ero NpuJI0KeHms)

IlepBooOpa3Hast ¢GyHKUMHM U HeompeaeneHHbld uHTerpan. OCHOBHBIE CBOMCTBa
HEOIpe/IeJIeHHOT0  uHTerpana. TaOnuua OCHOBHBIX  HMHTerpanoB. (OCHOBHBIE  METObI
UHTErpUPOBaHUs (METOJ Pa3okKEeHHUs, METOJl 3aMEHbI IePEMEHHOM, METOJ] MHTEIPUPOBAHUS 110
Y4acTsIM).

WuTerpupoBaHne palnMoHANIbHBIX (QYHKIMHA. HHTerpupoBaHue TPUTOHOMETPUUYECKHX
GyHKIHIH. WHTerpupoBaHre HEKOTOPbIX HppalMOHANBHBIX (yHKIU. MHTerpansl, He
BBIpa)KAIOIINECs yepe3 dJeMEeHTapHbIe (PYHKIMH.

3ajauM, TPUBOASAIIME K ONpeAeNieHHOMY uHTerpainy. HHterpampHas cymma.
OnpeneneHHplii  MHTETpall M €ro0 TEOMETPUYECKHH CMbIcH. Teopema  CyHIeCTBOBAHHUSA
onpeaenéHHOro uHTerpaina. OCHOBHbIE  CBOMCTBAa OIPEIAEIEHHOIO HWHTErpaia. leopema o
cpeaHeM 3HaueHMH. OIpEeneneHHbII MHTErpall ¢ MEPEMEHHBIM BEPXHHUM MPEAEIOM M €ro
pou3Bo/iHaA 1o AToMy Tpeneny. ®opmyna Herorona-JleiiOnuma.
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OCHOBHBIE METOZIbl BBIYMCIIEHHS OIPEAEICHHOIO MHTErpana (3ameHa NEepeMEHHOW U
UHTETPUPOBAHHME [0 4YAaCTSIM B ONpPENENIEHHOM HHTerpaie). ['eoMeTpuyeckue NPHIOKEHUS
omnpenenéHHoro  uHTerpana. HecoOcTBeHHble  WHTErpanbl.  lMcmonb3oBaHWe — TOHATHS
orpeeIEHHOrO UHTErpajia B SKOHOMUKE.

Tema 11. InddepenumaibHble ypaBHEHUS

Huddepennmansasie  ypaBHeHHs. OCHOBHBIC TOHATHA. 3aJadyd, NPUBOIAIINE K
muddepeHunanbHbIM - ypaBHeHUSIM.  JuddepeHnyanbHble  ypaBHEHUS [EPBOIO  MOPSAIKA.
Pemenne, rpaduk  pemenus — (MHTErpambHas ~— KpuBas). ['eoMeTpHUECKHMiA  CMBICH
muddeperunansHoro ypaBHeHusa. M3oknmua. OOmee W yactHoe pewmeHus. Teopema o
CYILLIECTBOBAHUH U €JUHCTBEHHOCTH PEILICHHUS.

VYpaBHEHHA NEpPBOrO0 NOpsAAKa C pa3geiBIoOIUMUC] nepeMeHHbIMU.  OIHOpOIHBIE
muddepeHnnanbHble ypaBHEHHUS TIEpBoro nopsiaka. Jluneiinsie nuddepeHnnansupie ypaBHEHHUS
IIepBOro Mopsijka. YpaBHeHue bepHyiu. YpaBHeHue B MoaHbIX Auddepennnanax. YpaBHeHUs
Jlarpanxxa u Knepo.

Huddepennmanbaple  ypaBHEHHs BBICIIMX IOPAJKOB. YpPaBHEHUs, JAOIYCKaroIiue
NOHW)KEHHe Tmopsaaka. JluHelHble omHOpomHble auddepeHnanpHble ypaBHEHUS BTOPOTO
HOpsiIKa  C TOCTOSHHBIMM Ko3(¢uiuenTamu. JIuHeiliHble OJHOpOAHBIE TU(QepeHnaIbHbIe
ypaBHEHUsI N-TO TOpSAKA C TIOCTOSHHBIMH Kod(durnmeHTamu. JIMHEHHbIE HEOTHOPOIHBIC
muddepeHnanbHble  ypaBHEHUsT BTOPOrO IMOpPsAKA € IMOCTOSHHBIMU  KO3(pHULHMEHTaMU.
Ucnons3zoBanue muddhepeHnnaibHbIX YPaBHEHUH B dKOHOMUYECKOW JHHAMUKE.

Tema 12. Paanl

Yucnossle psaapl. OcHOBHBIE NOHATUA. PsAn reomerpudeckoi nporpeccu. CXoauMocCTb
psana. Ilpocreiimue cBolicTBa YUCIOBBIX psiioB. HeoOX0auMBbIi IpU3HAK CXOAUMOCTH YHCIOBOTO
psana. 'apmonnueckuii pan. JloctaToyHble NPU3HAKUA CXOAUMOCTH 3HAKOMOJIOXKUTEIbHBIX PSIIOB!
IIpU3HAK CpaBHEHMs, pu3Hak JlanamOepa, nHTerpanbHblii npusHak Kommu. 3Hakouepemyrommecs
psnel, npusHak JleiiOHuna. 3HakonepeMeHHble psAbl. JlOCTaTOUHBIA MpPU3HAK CXOIUMOCTU
3HAKOIEPEMEHHOTO psia. AGCONIIOTHAS U YCJIOBHAS CXOAUMOCTh. OCTaTOK psijia M €ro OICHKA.

OynkiuoHanbHble panbl. OO0mMacTh cXOOUMOCTH (DyHKIMOHATIBHOTO psAna. [IpaBuibHO
cxopsmuecs: QyHKIMOHAIBbHBIE PSIJIbl U UX CBOMCTBA.

Crenennble psaabl. O6IacTh CXOOUMOCTH CTENEHHOro psina. Teopema AGens. Pamguyc
CXOAMMOCTH, MHTEpBaJl cxoauMocTu. CBoicTBa cTeNmeHHBIX psiioB. Paznoxkenue ¢GyHKIMM B
creneHHble psaabl. Psn Teiinopa. PasnokeHue HEKOTOPBIX AJIEMEHTApHBIX (YHKUUN B psIbl
Tennopa n MakiopeHa.

Tema 13. ®yHKIINH HECKOJIBKHX NePeMEHHBIX

OYHKINUN HECKOJIBKHUX MepeMeHHbIX. OCHOBHbIE MOHATUS. DYHKIUS IBYX MEPEMEHHBIX U
e€ obsactb onpezaenenus. ['papuk GpyHkmu 1Byx nepeMeHHbIX. [loHsATHE 0 MHOXeEcTBe (JIMHUM)
ypoBHsS (YHKIMU JIBYX TEPEMEHHBIX. JKOHOMHYECKHE WUTIOCTpanuu (pyHKIMM cropoca u
NPEIOKEHNS, (PYHKIUS MOJIE3HOCTH, TPOU3BOJICTBEHHAs QyHKIWM). [Ipenen u HenmpepbIBHOCTD
(GyHKIMM HECKOJNbKMX nepeMeHHbIX. [lonstue obnactu. Touku paspsiBa. CBoiicTBa (QyHKIHNH,
HETPEPBIBHBIX B OTPAHUYEHHON 3aMKHYTOH 00JacTH.

YactHble mpou3BoiHbIE. ['eOMeTprUYeCcKil CMBICT YaCTHBIX MPOU3BOAHBIX (PYHKIIMU JIBYX
nepeMeHHbIX. YacTHble MpOM3BOJHBIE BhICIIMX MopsakoB. [lomubiit muddepenuman GyHkmm
HECKOJIbKUX  TepeMeHHbIX. JuddepeHuupoBaHue CIOXHBIX M HEABHBIX  (DYHKIIMH.
Huddepenumansl BoiciuX nopsaakoB. [IpousBonHas Mo HampaBieHUIo. [ 'pagveHT (yHKUIUH.
KacarenpHast II0CKOCTh M HOPMaJIb K ITOBEPXHOCTH.

OkcTpeMyM (QYHKUUHM JBYX MepeMeHHbIX. HeoOXomumble M JI0CTaTOYHBIE YCIOBUS
CyLIeCTBOBaHUS OJKcTpeMyma. Haubonbliee U HauMeHbllee 3HAuU€HUS (QYHKIUU JBYX
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IIEPEMEHHBIX. Y CIOBHBIA JKCTpeMyM. Merton mHoxuteneu Jlarpanxka. @yHKIUU HECKOJIBKHUX
IIEPEMEHHBIX B dKOHOMUYECKOU TEOPHH.

DneMeHThl HMHTETPATbHOTO HCYHMCIACHUA Ui (YHKIMA HECKOJIBKUX MEPEMEHHBIX.
[TonsiTve, cBOMCTBAa U OCHOBHBIE METOABI BBIUMCICHUS KPaTHBIX MHTErpanoB. KpuBonuHelHbie
UHTETPAJIBL: TIOHATHE, KIACCU(PHUKAIHS, CIOCOOBI BEIYUCICHHS.

Bekropnoe none. BekropHbie TMHUU.

Hupkyisanusa, porop BeKTOpHOro noss. IlorenuuansHoe mnose. 110TOk BEKTOpPHOro moss
yepes IOBEPXHOCTh. /luBeprennus.

3.2. ConepxxkaHue NPAKTUYECKOr0 0JIOKA IUCIUIIINHBI

Ouynas popma 00yueHus (IOJHBIH CPOK)

Ne Tema npakTH4YecKOro (CeMHHAPCKOI0, JJa00PaTOPHOI0) 3aHATHS
1 2
113 1 Martpuiisl ¥ oniepanuy HaJl HUMU. Beraucienue onpeaenuTesie n-ro nopsijaka

113 2 Haxoxnenne oOpaTHOM MaTpuIIpl. PerieHre MaTpHYHBIX YpaBHEHHH

I13 3 CJIAY u Merojib ux pertieHus (MeTos1 00paTHOM MaTpHipl, MeToa Kpamepa, meton [ aycca)

113 4 CHrcTeMbl JIMHEHHBIX OJJTHOPOHBIX YpaBHeHMH. DyHIaMEHTATBHAS CUCTEMA PEILICHH.

I13 5 BekTopsl 1 onepanyu Hag HUMU

113 6 CKalsipHOE U BEKTOpHOE IpousBeaeHusl. CMeaHHOE IPOU3BEACHUE TPEX BEKTOPOB

1137 KomriekcHsie uriciia 1 oreparim Hajt HUMH. AnreOpandeckasi, TPUTOHOMETpHUYecKast,
HoKa3aresibHasi OpMbl KOMIIEKCHOT'O YHCIIA.

I13 8 Kommnexcupie uncna. CTeneHs KOMIUIEKCHOTO uncia. KopeHs N-i creneHu n3 KOMIUIEKCHOTO
quCIa.

1139 CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHUS IMHEHHOTO OnepaTopa.

1310 | Ksagpatuuubie GopMsl

1311 | Ilpsmas Ha mockocTH. KpuBble BToporo mopsjaka

I13 12 | Ilmockocts. [Ipsimast B mpocTpaHCTBE

[13 13 | OyaKimm otHOM IEHCTBUTENBHOM ITEpeMEHHON: IpeoOpa3oBaHue TpadrKoB

I13 14 | TIpenen uncnoBoi NOCIEIOBATENLHOCTU

13 15 | TIpenen dynxkimm. HenpepbIBHOCTS (hyHKIHI

11316 | TpowussoaHast u muddepertman GyHKIHI 0JJHON He3aBUCHMOH ITepeMEHHOM

11317 | IlpaBuno Jlonurasus pacKpbITHs HEONPEASAEHHOCTEH.

13 18 | DkcTpemyM pyHKIMK

[13 19 | Hccnenoanue GyHKImM cpercTBaMu AU pepeHIMaIbHOrO HCUUCICHHUS U TocTpoeHHe e€ rpaduka

I13 20 | HeonpeneneHHsIi HHTETpaT; OCHOBHBIE METO bl MHTETPHUPOBAHKS

I13 21 | HeonpeneneHHsIH HHTErpaT; OCHOBHBIE METO bl MHTETPHPOBAHKS

I13 22 | OcHOBHBIE METOIBI BEIYHCIICHUS OIPE/IETICHHOTO MHTErpaia.

113 23 | T'eomerpuyeckue NPHIOKEHHS ONPENIETIEHHOrO MHTErpaja

[13 24 | duddepenumansHeie ypaBHeHHs TiepBoro nopsiaxa. JuddepeHnmansHplie ypaBHEHHS IEPBOTO
MOpsiAKA C Pa3eNIIOUMMHCS IEPEMEHHBIMH.

[13 25 | JIunetinple quddepeHIManbHble YpaBHEHHUS IEPBOTO TOPSIKA

1326 | IuddepenumansHple ypaBHEHHS, JOMYCKAIONIIE TOHMKEHUE MTOPSIIKA.

[13 27 | JIuneiinble quddepeHranbHbe YpaBHEHHUS BTOPOT'O MOPSIIKA € TIOCTOSIHHBIMHU
K03 duIMEeHTaMH.

I13 28 | Pamel. Hccnienoanne CXOMIMOCTH psiia

[1329 | Pasnoxenue QpyHKmii B creneHHble psapl. Psn Teiinopa. PasiokeHre HEKOTOPBIX 3JIEMEHTApHBIX
¢yskimii B psyibl Teitiopa 1 Maksiopena

113 30 | IIpousBozamble U mrhepeHIraIb] (YHKIMI HECKOIBKHX MEPEMEHHBIX

113 31 | IIpowsBomHas 1o HarparieHwro. | payeHT

I1332 | DkcrpeMyM QyHKIH IBYX HE3aBHCUMBIX ITEPEMEHHBIX
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3aounas opma o0yueHus (MOJHbIH CPOK)

Ne Tema NpaKTHYECKOT0 (CEMHHAPCKOT0, JA00PATOPHOIO0) 3aHATHUS
1 2
31 Martpuuesl U OIPEACIIUTENN.
1132 CJIAY u Meronp! ux pemrenns (MeTos o0paTtHo# Matpribl, Metor Kpamepa, meton [ aycca)
113 3 [penen dyraxiym. HenpepsBHOCT QyHKIIIIH
113 4 [pomBoanast u auddeperiman GpyHKIM OTHON He3aBICUMON TIepEMEHHOM
I13 5 WHTerpanbsHoe MCUUCICHNE: OCHOBHBIE METOIbl HHTETPUPOBAHMSI
3aounas popma o0yuenus (yckopeHHoe o0yyeHnue Ha 6aze BO u na 6aze CIIO)
Ne Tema npakTH4YecKOro (CeMHHAPCKOr0, Ja00PaTOPHOI0) 3aHATHS
1 2
1131 MartpuIisl 1 OIIpEISITUTEITH.
113 2 CJIAY u Meronp! ux perreHns (MeTos] 00paTHOi Matpribl, Metor Kpamepa, meton [aycca)
113 3 [penen dhynaximm. HenpepbBHOCT QyHKIHI
113 4 [pomssoHas u auddepertpan pyHKIHN OTHON HE3aBUCUMON TISPEMEHHOM
3.3. O6pa3zoBare/ibHbI€ TEXHOJIOTHHI
QOunas ¢gopma 00yueHus (MOJTHBIH CPOK)
Bun ®opma / MeToabl % yueGHoro
Ne Pasznen, Tema 3aHaTHSA y4eOHOro HHTEPaKTHBHOIO
BpeMeHH
3aHATHS o0yuyeHust
1 2 3 4 5
. Marpuiibl U onepauuy HaJl HVI/IMI/I. KommsioTepHas
Brruucnenwue omnpenenurenei n-ro 13 100
CUMYJIAIUA
TOpsIKa
2 Haxoxnenne oOpaTHOi MaTpuiibl. Pemierre Kommnbrorepnas 100
MaTpUYHBIX YPABHCHUI I3 CUMYJISAIIUS
3 CJIAY u MeTOaBI UX pemIeHus Komnbrorepnas 100
113 CUMYJISIIUS
CkansipHOe ¥ BEKTOPHOE
4 npousBegeHus. CMelaHHoe 113 Kommsrorepnas 100
MPOM3BE/IeHIE TPEX BEKTOPOB CUMYJIALIUS
Ipenen ¢pyrkmn. HenpepbBHOCTS [IpakTrueckoe
byHKIII 113 3aHATHE —
) KOJIJIEKTUBHAS 100
MBICITUTENLHAS
JIeSITeIbHOCTh
HccnenoBanue QyHKIMH CPEACTBAME MeTom MO3FOBOTO
6 | muddepeHInaTLHOrO UCUHUCIICHUS U I13 100
noctpoenue e€ rpaduka. HITypMa
[IpaBuio Jlonurans pacKkpbITUS [IpakTukym o
HEONpeIeNEHHOCTEN. peLIeHuIO 3a1a4 —
7 m3 paboTa B MaJIbIxX 100
rpymmax
(xoomepaTtuBHOE
o0ydeHme)
HeornpeneneHHbIi HHTErpain: OCHOBHBIE
METO/IbI HTCTPHPOBAHILA (METOZL MeTo MO3roBOTo
8 Pa3/IONKEHHA, METOJL 3aMCHBI 13 wrypma 100
TMEPEMEHHON, METOJ HHTETPUPOBAHUA
IO YacTsIM).
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OcCHOBHBIE METO/IBI BEIYUCIICHHUS
OIPEIIENIEHHOTO UHTErpaia.
['eomeTprueckre MprIoKEHNS

[IpakTukym mo
PELICHUIO 33134 —
paboTa B ManbIx

9 . I13 100
ONpernenéHHOTO MHTerpaia (BBIYHCICHAE rpymmnax
TUTOIAIeH TIOCKUX (DPUTYD, BEIYUCIICHHE (koomepaTuBHOE
00BEMOB TEJT BpaIICHU). o0OydeHue)
Juddepenimanbabie ypaBHESHHS IEPBOTO [MpakTukym no
niopsizika. nddepeHimansHpie ypaBHEeHHS pelIeHHo 3a1ay —
10 | TEPBOTO TOPSIKA C Pa3AEIAOIIHMHCS 3 paboTa B ManbIx 100
HIePEMEHHBIMH. rpymmax
(xoomepatuBHOE
o0OydeHnue)
Jluneitasie nuddepeHnraipHbe [IpakTuky™m 1o
ypaBHEHUS [IEPBOTO TOPSAKA pelIeHHo 3a1ay —
11 m3 paboTa B MaJIbIX 100
rpymmax
(koomepaTuBHOE
o0yueHue)
JuddepeHimanbHbie ypaBHeHuS, [TpakTrKy™M 110
JIOIYCKAIOIINE TOHKEHHE MTOPSIIKA. peLIeHUIO 3a1a4 —
12 m paboTa B MaJIbIX 100
rpymnmnax
(xoomepaTuBHOE
o0OydeHue)
Jlunetinsie quddepeHnmanbabIe [IpakTuxkym mo
YpaBHEHUS BTOPOT'O MOPSI/IKA C pelIeHHo 3a1ay —
13 | MOCTOSHHBIMH KOX(PHUIIHEHTaAMH. m paboTa B MaJIbIX 100
rpymnmnax
(xoomepatuBHOE
o0OydeHue)
Paznoxenvie (hyHKIWIA B CTETIEHHBIE PSIIBL. Texmms-
14 Psin Teitnopa. Pa3no>1<eHUI/Ie HEKOTOpIX 1 T — 100
JNIEMEHTAPHBIX (PYHKIHH B psiipl Teiinopa
u Maknopena
[TpowzBoHbIe 1 M hepeHIATIET [TpakTHKyM IO
(YHKIIHIT HECKOJIBKUX TIEPEMEHHBIX peleHuto 3a1a4 —
15 m paboTa B MaJIbIX 100
rpymmax
(xoomepaTuBHOE
o0yueHue)
OkeTpeMyM (QYHKIHH JIByX HE3aBUCUMBIX [TpakTHKyM IO
HIepEeMEHHBIX pELICHUIO 3a1a4 —
16 m3 paboTa B MaJIbIX 100
rpymmax
(KoomiepaTuBHOE
o0yueHue)
Hroro % 25%
3aounas popma o0yueHus (MOJHbIH CPOK)
Bun ®opma / MeToabl % yaedHOro
Ne Pa3nesn, Tema 3ansTust y4eOHOro HHTEPAKTHBHOIO
BpeMeHHU
3aHATHSA o0yueHus
1 2 3 4 5
1 CJIAY u mMeTops! UX PEeLCHMS. m3 Kommerorepnas 100
CUMYJIAOUA
2 | Mpenen dynkimm. HenpepbIBHOCTL QyHKIMIA 113 [MpakTuKyM 1O 100
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PENICHUIO 337129 —
paboTta B MaJIbIX

rpymnmnax
(xoomepatuBHOE
o0OydeHnue)
3 HHTerpanbHOE HCUHUCICHHE: OCHOBHBIE m3 MeTtox MO3roBOro 100
METO/]Ibl UHTETPUPOBAHUS HITypMa
Hroro 30%
3aouHas popma o0yuenus (yckopeHHoe ooyuenue Ha 6aze BO u na 6aze CI10)
Bun ®opma / MeTtoabl % yuebHoro
Ne Pasznen, rema 3ansaTHS y4eOHOoro HHTEPaKTHUBHOIO
BpeMeHH
3aHATHS 00y4eHHs
1 2 3 4 5
1 CJIAY u MeTopl UX peleHMs. m Kommnsrorepnas 100
CUMYJISIINS
[penen dhyuaximm. HempepbBHOCT QyHKIHI [IpakTukym no
pELIeHHIO 3a1a4 —
9 m paboTa B MaJIbIX 100
rpymnmax
(xoomepaTuBHOE
o0OydeHue)
Hroro 25%
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Pa3nen 4. Opranu3amnusi CaMoCTOSITeIbHOMH PadoThI 00yUYAKOIIUXCSI

4.1. Opranu3anusi cCaMOCTOSITEJIbHOH PadoThl 00yYAIOIUXCS

Ne
Ne Paszpnen, TeMa AUCHUILIUHBI Ne pexoMeHyeMou
BOIpOCOB JUTEPATYPbI
1 2 3 4
1 | Marpuis! 1 orpeeTuTe 1-2 1-5
2 | CucreMpl JIMHEWHBIX AJTeOPANYECKUX YPaBHEHHIA. 3-4 1-5
3 | DreMeHTbI BEKTOPHOM alreOphl 5-17 1-5
4 | Muorowienbl. KoMIuieKcHbIe Yncria. 18-20 1-5
5 | Jluneiinble OTOOpaKEeHHs 21-26 1-5
6 | DreMeHTbI aHATIMTUYECKOM TEOMETPHH. 27-44 1-5
7 | ®yHKIWMK OHOI IEHCTBUTEIIHHOMN [IEPEMEHHOM 45-49 1-5
8 | Ipenen dyukimm. HenpepsIBHOCTH (YHKIHH. 50 1-5
CPEHIMATBHOE  HMCUKCIIEHHE VHKIMH ~ OJHOM
9 ﬁjp‘zﬁefm*(‘;“‘ ¢ HOit | 51 55 1-5
10 WurterpabHoe  vicumiclicHHe  (HEOTPEICNCHHBI  WHTETPa, 56-60 1-5
OTpe/IeTIEHHBI MHTErpal U ero MPHIoKEHHs]) i i
11 | duddepeHmaibHbie ypaBHEHH. 61-73 1-5
12 | PsypL 74-86 1-5
13 | OyHKIMM HECKOIBKHUX TIEPEMEHHBIX. 87-103 1-5

IlepeyeHb BONPOCOB, BBIHOCHMBIX HA CAMOCTOSITEIbHYIO Pa00oTy 00y4aromuXxcst

1.

2.

()]

8.
9.

Panr matpunel. Panr crynendaroi Matpuibl. HeM3MEHHOCTB paHra mnpu 3J1IeMEHTapHBIX
peoOpa3oBaHUAX MATPUIIBL.

Kputepuii TMHEIHON HE3aBUCUMOCTH CTPOK (CTONIOIIOB) MaTpHIlsl. Teopema o paHre
MaTpPHLIBI.

. CucreMbl m JIMHENHBIX ypaBHEHUH ¢ n nepeMeHHbIMU. Teopema Kponekepa-Kanemnu o

COBMCCTHOCTH CHUCTCMBI ypaBHeHHﬁ.

. Monens JIeoHTbEBa MHOTOOTPACIIEBOM S3KOHOMHUKH. [IpoaykTBHBIE MOAENH JICOHTHEBA.

Kpurepun npoayKTHBHOCTH.

. CKaJ'ISIpHI)IG 1 BCKTOPHBIC BEJIMYUHBI. JInHelHbIe OIr€panuru HaJl BEKTOpaMu.

KOOpI[I/IHaTBI BCKTOpA. Yron MCKAY ABYMS BEKTOpaMHU.

. HpOCKHI/IH BCKTOpAa Ha OCb U COCTaBJIAIOIIAsA BEKTOPA 110 OCH.
. BCKTOpH B TpéXMCpHOM MPOCTPAHCTBC. Paznoxenue BCKTOpAa Ha COCTABJIAOIINEC I10 OCIAM

KOOp/AMHAT.
Hanpasistomye kocuHycsl BekTopa. OpTOHOPMHPOBaHHBIN Oa3uc.
VYciioBrE KOJUIMHEApPHOCTH JIBYX BEKTOPOB.

10. CkanspHoe mpoM3BeIE€HHE BEKTOPOB M €ro CBOMCTBAa. BekTopHOE mpou3BeneHHe, ero

cBoiicTBa. CMelllaHHOE MPOU3BENEHUE TPEX BEKTOPOB, €ro CBOMCTBA, r€OMETPUUYECKUI
CMBICII.

11. VYcnoBue KOMIUIAHAPHOCTH TPEX BEKTOPOB.
12. TloHATHe TMHEHHOTO BEKTOPHOTO MPOCTPAHCTBA.
13. Bektop B N-mepHOM TpocTpaHcTBe. JIWHEiHas 3aBUCHMOCTh W HE3aBUCHUMOCTD

BEKTOPOB.

14. Pa3mepHoCTb U 0a3uC BEKTOPHOIO MpoCTpaHCTBA. PaznokeHue BekTopa Mo Oasucy.

Marpuia nepexosia K HOBOMy 0a3HCy U ee CBOWCTBA.

15. JluHeitHblEe NOANPOCTPAHCTRA.
16. EBkmmnoBo npoctpaHcTBo. CBOICTBA AJIMHBI BEKTOPA.
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17. OpronopmupoBaHHas cUCTeMa BEKTOPOB. OPTOroHaIbHOE JOTOJIHEHUE, €0 CBOMCTBA.
18. AunreOpaundeckas hopmMa KOMIIEKCHOTO 4rcia. JIelCcTBHS ¢ KOMIUIEKCHBIMU YHCIIAMHU.
19. Tpuronomerpuueckass ¢opma KomIUIeKCHOro uyucna. llokaszarenmpHast — ¢opma
KOMIIJIEKCHOT'O YHCJIa.
20. Cremnenb KoMIUIeKCHOTO yncia. KopeHb N-if cTreneHn u3 KOMIUIEKCHOTO YUCIIa.
21. JIuneiHbIe orepaTophl U UX CBOMCTBA. MaTpHIIBI OrepaTtopa B pa3HbIX Oa3ncax.
22. CoOCTBEHHBIE BEKTOpHl M COOCTBEHHBIC 3HAUCHHS JIMHEHHOrO oreparopa. He3zaBHCMMOCT
COOCTBEHHBIX BEKTOPOB.
23. CUMMETpUYHBIH Orleparop.
24. OpTOroHATLHOCTh COOCTBEHHBIX BEKTOPOB.
25. KBagpariunsie hopmel. [IpuBeneHre kBaapaTnaHoil POpMBbI K KAHOHMYECKOMY BUJTY.
26. Kpurepuii CunbBectpa.
27. Tlpsimast Ha TUIOCKOCTHU. Y paBHEHHE TIPSIMOH € YITIOBBIM KOI(P(PHUITEHTOM.
28. O0r1ee ypaBHEHHE TPSIMOM 1 €0 YaCTHBIE CITy4Yau.
29. Touka nepeceveHust IPSIMbIX.
30. YpaBHeHue npsMoi, IPOXOJALIeH Yepe3 JaHHYO TOUKY B 33JaHHOM HallpaBjie HHU.
31. YpaBHeHue my4ka npsvMbIX.
32. YpaBHeHHe MpsAMOM, MPOXOAAILEeH yepe3 B JaHHbIe TOUKH. BbIucieHue yriamexmy JByMs
TIPSIMBIMH.
33. YcnoBus napajuiebHOCTH M NEPHEHAMKY/IAPHOCTH JIBYX HpsMbIX. PaccTosiHMe OT TOUKM /10
IIPSIMOM.
34. Kpubie BTOporo mopska. OKpyKHOCTb, SJUIMIIC, rumnepboia v mapabona (MX CBOMCTBA U
KaHOHWYECKUE YPaBHEHUSI).
35. [IpuBeneHue o01Iero ypaBHEHUsI KPUBO BTOPOTO MOPSIIKA K KAHOHMYECKOMY BUJTY.
36. Inockocth. YpaBHEHHE MOBEPXHOCTH. HOpMaTBHBIIN BEKTOP TIOCKOCTH.
37. YpaBHEHHeE IIOCKOCTH, POXOJISILIEH Yepe3 JaHHYIO TOUKY.
38. OOree ypaBHEHHE IIOCKOCTH U €70 YaCTHBIE CITy4Jau.
39. VYroin Mexay IUIOCKOCTAMU. YCIOBUS HNapaUIeNbHOCTU U MEPIEHIUKYISPHOCTH JBYX
IUIOCKOCTeN. Touka nepecedeHust TpEX II0CKOCTEM.
40. TIlpsmas B mpoctpancTBe. OOIIMe ypaBHEHUS TPSIMOL.
41. BexktopHoe ypaBHeHHE MpssMoit. [lapamerpuueckue ypaBHEHUsI TIPSIMOM.
42. KaHOHMYECKUE ypaBHEHUS PSIMON. Y paBHEHUSI IPSIMOM, MPOXOJIIIEH yepe3 IBe TOUKH. YTl
MEXTY IBYMsI IPSIMBIMU. Y CITOBHS TIAPAIUTIENTEHOCTH | TIEPIIEHIMKYIISIPHOCTH TIPSIMBIX.
43. Tlpsmas ¥ IIOCKOCTh B MPOCTPAHCTBE. YCIOBUS MapalIebHOCTH M HEPHEHANKYIIIPHOCTH
MPSIMOM U TJIOCKOCTH. TouKa nepeceyeHus psIMOM € TUIOCKOCTBIO.
44. PaccrosHUE OT TOUKH JI0 TUIOCKOCTH. [Tydok mmockocTeit.
45. Tlonsitue MHOXKecTBa. Jlormueckue cuMBoibl. Oniepanuu HaJl MHOXKECTBaMH. YHCIIOBBIE
MHOYKECTBA.
46. TTonstue ¢pynkuuu. CriocoOs! 3aganus GyHKIuid. OCHOBHBIE CBOMCTBA ()yHKITHH.
47. OcHOBHBIE 37IeMeHTapHble GYHKIUU U uX rpaduku. O6patHas GyHkus. CroxHas
GyHKIMS.
48. Knaccuduxanus ¢pyukuuid. [IpeodpazoBanue rpaukos.
49. HesBubie ¢pyHkimn. OyHKINH, 3aJaHHBIC TAPAMETPUYECKHU U B MTOJISIPHBIX
KOOp/AMHATaXx.
50. CpaBHeHHEe OECKOHEUHO MATBIX (DYHKITHI. DKBUBAJICHTHBIE OCCKOHEYHO MaJIbIe
GbyHKIMN.
51. JIuddepenunpoBanue HessBHBIX GyHKIUN. JnddepennmpoBanue GyHKIMiA, 3aJaHHBIX
napaMeTpUIECcKH.
52. YpaBHeHHE KacaTeIbHOW U HOPMAaJH K KPUBO.
53. DKOHOMMYECKHH CMBICI TPOU3BOAHON (IpeAeIbHbIE BETHUNHBI, 3JJACTUYHOCTD
GyHKIUN).
54. Hexotopsle Teopemsl 0 nuddepeHumpyeMbix GyHKIHIX: Teopema Depma, TeopemMbl O
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55.

56.

S7.

58
59
60
61

62

63.
64.
65.
66.
67.

68
69
70

71.

72

73.
74.
75.
76.

77.
78.

79.
80.

81.
82.

83.
84.
85.
86.
87.
88.

89.

cpensem 3HaueHuu ( Posuid, Jlarpaxa, Kommn). ®@opmyia Teinopa. Paznoxxenune
HEKOTOPBIX GyHKIMM 1o hopmyse MaknopeHna. [IpaBuno JlonuTans packpbiTus
HEOIIPENEIEHHOCTEN.

[TpubnmxenHoe penieHre ypaBHeHUH (HaxXoxIeHHe rpy0o0 mpUOIMKEHHbBIX 3HaYCHHH
KOpHEe# rpaduueckuM METOI0OM, YTOYHCHHE HAlICHHBIX 3HAUCHUH KOPHEH METO0M
XOpJ U KacaTeJbHbIX).

WuTerpupoBanue parroHaabHbIX (yHKIUH. HTErpupoBaHue TPUrOHOMETPUYECKUX

¢byuknuil. MHTErprpoBaHre HEKOTOPHIX UPPALIMOHAIBHBIX (DYHKIIUHA.

WuTerpainbl, He BRIPXKAIOLIMECS Yepe3 AIeMEHTapHbIe (PYHKITUH.

Teopema o cpegHeM 3HAUECHUH.

Hecob6cTBeHHBIE HHTETPAIIBI.

Hcnonbs30BaHue MOHATHS ONPEAEIEHHOIO HHTErPaia B SKOHOMUKE.

Huddepenunansupie ypaBHeHHs. OCHOBHBIC MOHATHA. 3a7a4u, IPUBOISIIUE K
muddepeHInaTbHBIM YPaBHCHHSM.

Huddepenunanbubie ypaBHEHHS IEPBOTO nopsaka. Pemenune, rpaduk pemeHus
(unterpanpHas KpuBas). ['eomeTpuueckuii cmbica nud@epeHnnanbHOro ypaBHEeHUsI.
N3oxnuna.

Oo61ee u yacTHOe pemieHus. TeopeMa o CylecCTBOBAaHUHU M €TUHCTBEHHOCTH PEIICHHUS.

YpaBHEHHUs IEPBOIO MOPSAKA C PA3ACIAIOIIMMUCS IEPEMEHHBIMMU.

Opnnopoausie quddepeHnnanbHble ypaBHEHUS IEPBOrO MOPSIKA.
Jluneiinple muddepeHraIbHble YpaBHEHUS IEPBOTO TOpsiika. Y paBHeHne bepHymm.
YpaBHeHnue B monHbIx Auddepenunanax. Ypapuenus Jlarpanxka u Kiepo.

Huddepennnansabie ypaBHEHHUS BBICIINX TOPSIIKOB.

VYpaBHEHMS], JONIYCKAIOLUE IOHNKEHHUE MTOPSIKA.

JIuneiinbie ogHOpOAHBIE AU (PepeHInaTbHbIE YPaBHEHHS BTOPOTO MOPsIKa C
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH.

Jlunelinble OHOPOAHBIE TU(GepeHIaTbHbIC YPaBHEHHS N-TO MOpSAKa C
MTOCTOSTHHBIMH KO3 (DUIIMCHTAMH.

JIuneiinble HEOTHOPOIHBIE MU DepeHIInaNIbHBIC YPAaBHEHUSI BTOPOTO TIOPSIIKA C
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH.

Ucnonb3oBanue nuddepeHnanbHbpIX ypaBHEHUM B 9dKOHOMHYECKOW TMHAMUKE

Yucnosslie psiibl. OCHOBHBIE TOHSTHS.

Psin reomeTprueckoi mporpeccumu.
CxomumocTs psiaa. [Ipocteiiniie cBoiicTBa UNCIOBBIX psoB. HeoOxoaumblil mpu3HaK

CXOJMMOCTH YMCIIOBOTO Psija.

I"'apmoHnueckuii psz.

JlocTato4yHble MPU3HAKN CXOIUMOCTH 3HAKOIOJIOKUTEIBHBIX PSAI0B: IPU3HAK

cpaBHeHMsI, npu3Hak JlanamOepa, MHTErpaibHblid npu3Hak Komm.

3Hakouepeayromuecs psabl, npu3Hak Jleitouua.

3HakonepeMeHHbIe psibl. JlocTaTOUHBIN MPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHOTO

psna.

AOGconoTHas M yCIIOBHAsA CXOAUMOCTh. OCTaTOK psijia M €ro OLEHKA.

OyHKIMOHANbHBIE psAbl. O0IaCTh CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia. [IpaBuibHO
cxonsuecs GyHKIMOHATIBHBIE PSAABI U X CBOMCTBA.

Crenennsie psapl. O01aCTh CXOAMMOCTH CTETICHHOTO Psija.

Teopema AGens. Pannyc cXoauMOCTH, HHTEPBAT CXOIUMOCTH.

Pasznoxxenue ¢pyHkuuit B crenennsie psaabl. Psaa Teinopa.

PaznoxeHne HEKOTOPBIX dIeMEHTapHBIX PyHKIMI B psinpl Teinopa u MakiopeHa.

@YHKIINN HECKOJBKUX MepEMEHHBIX. OCHOBHBIE TOHATHSI.

OyHKIMS 1BYX EPEMEHHBIX U €€ 00sacTh onpeaeneHus. ['paduk GpyHkmm aByx
IIEPEMEHHBIX.

ITonaTHe 0 MHOXKECTBE (JIMHUMN) YPOBHS (DYHKIIMH JBYX IT€PEMEHHBIX.
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90. DSxonommueckue WLTOCTpauy (HYHKIIUH CIIPOCa U MPEUIOKESHHUS, (DYHKITUS
MTOJIE3HOCTH, MPOU3BOJICTBEHHAS (PYHKITHS).

91. TIlpenen u HENIPEpPHIBHOCTH (DYHKIIMK HECKOJBKUX NIepeMeHHbIX. [loHsTHE 00MacTH.
Touku pa3peiBa. CBOMCTBA QYHKIIUHA, HETIPEPHIBHBIX B OTPAHUYCHHOM 3aMKHYTOM
obmacTH.

92. YacTHble TpOU3BOJHBIC. | €OMETPHUUECKHI CMBICI YaCTHBIX TPOU3BOIHBIX (PYHKIIMH
JIBYX TIEpeMEHHBIX. YaCTHBIC TIPOU3BOIHBIC BBICIITUX MTOPSIIKOB.

93. Ilonnsni nuddepennran GyHKIHH HECKOJIBKUX MIEPEMECHHBIX.

94. TuddepeHnmpoBanue CI0KHBIX U HEABHBIX GyHKUUHN. [ depeHmansl BICIIAX
MIOPSIKOB.

95. TlpousBoanas 1o HampaBieHuto. [ paquenT yunkuun. KacarenpHas MIocKoCcTh U

HOpMaJb K TOBEPXHOCTH.
96. DkcrpemyM (DYHKIIUHU ABYX MepeMeHHBIX. He0OX0aMMbIE B TOCTATOUHBIEC YCIOBUS
CYLIECTBOBAHMSI SKCTPEMYMa.

97. HaubGonpuiee 1 HaMMeHbIIee 3HaUCHUS (PYHKIIUH JBYX ITEPEMEHHBIX.

98. VYcnorubIil 3kcTpemMyM. Meroa MHOKUTeNeH Jlarpamxka.

99. ®yHKIHMH HECKOJBKUX MEPEMEHHBIX B 9KOHOMHYECKOH TEOPHUH.

100. DneMeHThl UHTETPaIbHOTO UCYUCICHUS sl QYHKIUI HECKOJIBKUX MEPEMEHHBIX.
[TonsiTHE, CBOMCTBA M OCHOBHBIC METO/IbI BEIYUCIICHUS KPATHBIX HHTETPAJIOB.

101.KpuBoauHeHbIC HHTETPAIBL: TTOHATHE, KJIAaCCU(UKAIUS, CITIOCOOBI BBIYUCIICHUSI.

102.BekropHoe nosie. BekropHbie JIMHUH.

103.upkynsauus, potop BekropHoro nos. [lorennmansaoe nose. [10Tok BEKTOPHOTO oIS

yepes3 MOBEPXHOCTh. JluBepreHuus.

4.2. [lepeyeHb y4eOHO-METOAMYECKOI0 00eCIeYeHUsI CAMOCTOATEIbHON padoThl
o0yuarwuuxcsi

CamocrosTenbHass pabora oOydaromuxcs oOecrneuynBaeTcsi CIEAYIIMMHU  y4eOHO-
METOJTUICCKUMH MaTepUaAIaMU:
1.  VYkazaHusMH B paboueii mporpamme mo aucuurumae (m.4.1.)
2. JleknMOHHBIC MAaTEPHUAIIBI B COCTABE YICOHO-METOINICCKOTO KOMITIIEKCA IO JUCIIUILTHHE
3. 3amaHusAMU U METOAMYECKUMH PEKOMEHIAIMSIMH 0 OpPTaHU3allii CaMOCTOSTENbHOMN
paboThl 00YJAIOIIUXCS B COCTaBE YUEOHO-METOUYECKOTO KOMILIEKCA 10 JUCITUTIITNHE.
4. T'moccapyeM 1O JUCHHMIUIMHE B COCTaBe Y4eOHO-METOAMYECKOrO KOMILUIEKca IO
JTUCITUTUTAHE.
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00y4arWUMUC YCMAHOBNIEHHbIX pPe3yIbmamos 00pa3zo8amenbHOU  NPOSPAMMbL.

Pa3nes 5. @oH/x OLEHOYHBIX CPEACTB VI MPOBEACHHUS TEKYIIEero KOHTPOJIS H

NMPOMEKYTOYHOM aTTeCcTAlMU 00y4A0 M XCS

DoHO OYeHOUHBIX Ccpedcmé No OUCYUNIuHe npeocmasisem cobou COB0OKYNHOCHb
KOHMPOIUPYIOWUX MAMEPUAIo8 NPeOHASHAYEHHBIX Ol UBMePEeHUs YPOBHA OOCMUNCEHUS

@OC no

OUCYUNTUHE UCNONL3YEMCs NPU NPOBEOCHUU ONePaAMmuSHO20 KOHMPOIS U NPOMENCYMOUHOU
ammecmayuu ooyuarowuxcsa. Tpebosanus x cmpykmype u cooepocanuio @OC oucyuniumwl
peanamenmupyromcs Ilonodxcenuem o ¢honoe oyeHOUHbIX Mamepuanios no NPOSPAMMAM BbLCUUESO
00paA306aHUsL — NPOSPAMMAM OAKALABPUAMA, MASUCTPANYDbI.

5.1. TacnopT (poH/Ia OLIEHOYHBIX CPEICTB

Ounas popma 00yueHus (NOJHBII CPOK)

KonTpoaupyemsie pa3aesnsl (TeMbl)
AUCHMIIIMHBI

OueHoYHbIE CpeAcTBA

3 (JI3, C3)

CPO

Koa
HHIUKATOPA U
AEeCKpHUITOpa

JOCTHKEHHA
KOMIIeTeHIIUi

2

6

Martpulipl 1 ONpenenuTeNnu

YO

YO, KP, IIPB

IIPB

WJ-1 VK- 1.1.,
WJI-2 VK- 1.2.,
WJI-1 TIK- 6.1

Cucrembl JIMHEHNHBIX anreOpanIecKux

YPAaBHEHHUIA.

YO

YO, KP, IIPB

IIPB

V-3 VK- 1.1,
WJI-4 VK- 1.2.,
WJ1-3 [IK- 4.1

OneMeHTBI BEKTOPHOH anreOpbl

YO

YO, KP, IIPB

IIPB

WJI-5 VK- 1.1,
WJ1-6 VK- 1.2.
WJI-5 T1K- 6.1

MuorowieHsl. KoMIUIEKCHBIE UrCia

YO

YO, KP, IIPB

IIPB

WJ-7 VK- 1.1.,
UJI-8 VK- 1.2.,
WJI-7 TIK- 6.1

JluHeiiHble OTOOpaKEHHS

YO

YO, KP, IIPB

IIPB

WJ1-9 VK- 1.1,
WJI-12 VK- 1.2.,
WJI-9 TIK- 6.1

OJIeMEHTbI aHATTUTHYECKON T€OMETPUM

YO

YO, KP, IIPB

[IPB

WJI-11 VK- 1.1,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1

DyHKIMY OJJHOH IEUCTBUTEIILHON IIEPEMEHHOM

YO

YO, KP, IIPB

IIPB

W15 VK- 1.1,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1

[penen dhyaximm. HerpepbBHOCT yHKINN

YO

YO, KP, TIPB

[IPB

WJ-7 VK- 1.1.,
UJ1-4 VK- 1.2.
WJI-3 TIK- 6.1

Juddepenimansioe  UCHUCTCHHE  QYHKIHH
OJTHOM NIEPEMEHHOM

YO

YO, KP, IIPB

IIPB

W9 VK- 1.1.,
WJI-12 VK- 1.2.,
WJ1-9 TIK- 6.1

10

HuterpaibHoe MCUHCIieHre (Heope e/ ieHHbIN
UHTErpall, ONPEACNCHHbIA HHTEIpal U €ro
TIPHJIOKCHIS)

YO

YO, KP, IIPB

[IPB

WJI-11 VK- 1.1,
WJI-6 VK- 1.2.
WJI-5 TTK- 6.1

11

Huddepenimansapie ypaBHEHHS

YO

YO, KP, IIPB

IIPB

WJ1-3 VK- 1.1,
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W7 VK- 1.2.,
WJI-11 TIK- 4.1

12

Paner

YO

WJI-5 VK- 1.1.,
WJI-12 VK- 1.2.,
WJI-9 TTK- 6.1

YO, KP,IIPB | IIPB

13

DyHKIMH HECKOJIBKHX IEPEMEHHBIX

YO

WJ-7 VK- 1.1.,
WJI-10 VK- 1.2.,
WJ-11 TIK- 6.1

YO, KP,IIPB | IIPB

3aouHas ¢popma 00yueHus (MOJTHBIN CPOK)

Kountpoaupyembie pasaenbl (TeMbl)
JUCHHUINJIMHBI

OueHoYHbIE CpeAcTBA

Kon
HHAUKATOPA U
JeCKPUITOpa

JOCTHKEHUS
KOMIIeTeHIH i

3 (J13,

C3) CPO

2

4 5 6

Martpuiip 1 OTIpeneTeTn

YO

WUJ-1 VK- 1.1,
WJI-2 VK- 1.2,
WJI-1 TIK- 6.1

KP, IIPB IIPB

CucTeMBbI TMHEWHBIX ANTeOPAIECKIX YPABHEHHIA

YO

V-3 VK- 1.1,
WJ-4 VK- 1.2.,
WJ1-3 TIK- 4.1

KP, IIPB IIPB

OneMeHTBI BEKTOPHOH anreOpbl

V-5 VK- 1.1,
WJI-6 VK- 1.2.
WJI-5 T1K- 6.1

IIPB

Muorowiensl. KoMIiekcHBIE Ymca.

WJ-7 VK- 1.1,
UJI-8 VK- 1.2.,
WJI-7 TIK- 6.1

IIPB

JluneiiHbIe OTOOpaKEHNS

V-9 VK- 1.1,
WJ-12 VK- 1.2.,
VJ1-9 TIK- 6.1

IIPB

OneMeHTB! aHATTMTHYECKOI TeOMETPUN

VJI-11 VK- 1.1,
WJ-10 VK- 1.2.,
WJI-11 TIK- 6.1

IIPB

OyHKIMY OJHOM IEUCTBUTEIHLHOM IEPEMEHHOM

V-5 VK- 1.1,
WJI-10 VK- 1.2,
WJI-11 TK- 6.1

I1PB

[penen ¢pyrxipm. HenpepbIBHOCTL (yHKIN

YO

V-7 VK- 1.1,
WJT-4 VK- 1.2.
WJI-3 K- 6.1

KP, IIPB I1IPB

JuddepentmanbHoe ncurcienre (pyHKIN OTHOM
TIEPEMEHHOI

YO

W9 VK- 1.1.,
WJ-12 VK- 1.2.,
WJ1-9 TTK- 6.1

KP, IIPB I1PB

10

WuterpanbHoe  wicumclicHrie  (HEOTpeneIeHHBII
UHTETpaI, OINpPEICICHHbII MHTErpal M €ro
TPHJIO’KEHHS)

YO

WJI-11 VK- 1.1,
WJI-6 VK- 1.2.
WJI-5 TTK- 6.1

KP, IIPB IIPB

11

Juddepenimansapie ypaBHEHHS

V-3 VK- 1.1,
WUJ-7 VK- 1.2,,
WJI-11 TIK- 4.1

I1PB

12

Psapr

WJ-5 VK- 1.1,

IPB ) 12 vk- 1.2,
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WJ1-9 TTK- 6.1

13

DYHKIMN HECKOJIBKUX NIEPEMEHHBIX

IIPB

VJI-7 VK- 1.1,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1

3aounas popma o6yuenus (yckopeHHoe ody4ueHnue Ha 6aze BO u na 6aze CI1O)

Kountponupyembie paszaennl (TeMbl)
AUCHUTLIMHBI

OueHovHbIE CpeAcTBA

I3 (13,
C3)

CPO

Kox unagukaropa
U IeCKPHUIITOPA
JOCTHKEHUA
KOMIIEeTEeHIU

2

4

6

Martpuipl ¥ ONpeneTUTeN

YO

KP, IIPB

IIPB

WJ-1 VK- 1.1,
WUJI-2 VK- 1.2,,
WJI-1 TIK- 6.1

CrcTeMbl TMHEHHBIX areOpandecKuX ypaBHEeHHI

YO

KP, [IPB

IIPB

WJ1-3 VK- 1.1.,
WJI-4 VK- 1.2.,
WJI-3 TIK- 4.1

DneMeHTHI BEKTOPHOU anreOpbI

IIPB

WJI-5 VK- 1.1,
WJI-6 VK- 1.2.
WJI-5 TIK- 6.1

Muorodnensl. KoMIiekcHbIe Unca.

IIPB

WJI-7 VK- 1.1,
WJI-8 VK- 1.2,,
WJI-7 TIK- 6.1

JIuneiinblie oToOpaykeHHs

IIPB

W19 VK- 1.1.,
WJI-12 VK- 1.2.,
WJ1-9 TIK- 6.1

ONEeMEHTBI aHATTUTUYECKON T€OMETPUN

IIPB

WJ-11 VK- 1.1,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1

DYHKIIMU OHOM JEHCTBUTEILHOMN TIEPEMEHHOM

IIPB

WJI-5 VK- 1.1,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1

[penen dhyrakmm. HerpepsBHOCT QyHKINN

YO

KP, IIPB

I1PB

WJ-7 VK- 1.1.,
UJ1-4 VK- 1.2.
WJI-3 TIK- 6.1

JuddepeHimanbHoe ncurcienre QyHKIMN OHOM
MIEPEMEHHOMN

YO

KP, [IPB

IIPB

WJ1-9 VK- 1.1.,
WJI-12 VK- 1.2,,
WJ1-9 TTK- 6.1

10

WarerpansHoe  ucunicneHne  (HeOTpeIeNieHHBIH
WHTETPAJI, ONpPENENCHHBId HMHTEIpal M €ro
TIPUJIOXKCHIIA)

I1PB

WJ-11 VK- 1.1,
UJ1-6 VK- 1.2.
WJI-5 TIK- 6.1

11

JuddepeHimanbHbie ypaBHESHHs

IIPB

WJ1-3 VK- 1.1,
WJI-7 VK- 1.2.,
WJI-11 TIK- 4.1

12

Panpr

I1PB

WJI-5 VK- 1.1.,
WJI-12 VK- 1.2.,
WJ1-9 TTK- 6.1

13

q)yHI(L[I/H/I HECKOJIbKHX ICPCMCHHBIX

IIPB

W7 VK- 1.1.,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1
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b)

d)

YcaoBHbIe 0003HaYeHNS OLeHOYHBIX cpeacTB (Ctoadusi 3, 4, 5):
YO — ycrubiit (GpoHTaIbHBIN, HHIUBUAYATBHBIN, KOMOMHUPOBAHHBIN) OIPOC;
IIPB — npoBepka pedepaTroB, KOHCIEKTOB, IIEPEBOJIOB, PELICHUN 3aJaHUN, BHITOJTHEHHBIX
3aJJaHU# B 3JIEKTPOHHOM BHJIE U T.1I.;
KP — KoutponbHas paboTta (ayAHTOpHBIE WM JOMAIIHUE, WHIWBHUyaTbHBIC, MapHbBIC
WM TPYIIOBBIE KOHTPOJIbHBIE, CAMOCTOSITENIbHBIE pa0OThI, TUKTAHTHI U T.1I.).

5.2. OueHoOYHBbIE CPEACTBA TEKYIIEro KOHTPOJIA
IlepeyeHb NPaKTHYECKUX (CEMUHAPCKHUX) 3aIaHU I

Tema 1 «MaTpuusbl 4 onpeaeTUTETN»
IIpakTuyeckue 3axanus 1-2.
3agauu AJ5 CAMOCTOSITEILHOTO PelIeHus!

1 3 3 3 5 9
HaiitTu cymmy U pa3HOCTh MaTpPHIL: A=|5 -1 0| 4y B=|12 3 -5
4 1 2 -1 0 1
] al(?9) g (0 3
Haiitu matpuny C =24 + 5B, ecniu A= 7 5 —(5 _5j
Haiitu npoussenenus marpuny AB u BA, eclii OHHU CYIIECTBYIOT:
-1 3 2 5 1
A= 2 0 1|, B=|1 9
0 1 -1 5 2
1 6 1 9 1 0
A=3 0 9|, B=|3 -1 2
1 2 3 5 3 1
5 2
9 1 3
= y B: 1 3
5 5 8
9 1
1 2 3 4
- . B=(1 0 5 -3)
2 1 -2 3
1
1 2 3 4 0
= y B:
2 1 -2 3 5
-3
1 -1y
Beruncnuts 2 _3

Brrunciuts onpenenuten:
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a)

b)

3 4
Yo s
4 -3 5
n |3 -2 8
1 -7 5
Haiitu oOpaTHbie MaTPHUIIBI IS CASTYIOIUX MAaTPHUIL:
cosa —sina
a) A=| . ]
SIna  COS«
2 5 7
p A=|6 3 4
5 -2 3

PeU.II/ITB ManI/ILIHBIe ypaBHeHI/I}I:
([3 2)_ (1 2
)5 _4) |5 6
2 1 10 7
6) X =
11 8 1 2

Tema 2 «CucTeMbl JUHEHHBIX ajJredpanyecKux ypaBHeHHii»
IIpakTuyeckue 3axanus 3-4.
3agauu AJ5 CAaMOCTOSITEILHOTO PelIeHusl
Pemmmth crcremMbl ypaBHEHUH METOIaMHU:

- ["aycca;

- Kpamepa;

- 00paTHON MaTpPHULIbL:
2X + X, — X% =0

13X, +4X,+6=0
X +X% =1
(3% + X, + X%, =5

N

X =X, +%X; =1

X, —2X%, +X; =0

Tema 3 «J1eMeHTBI BEKTOPHOH aJare0pbD)
IIpakTuHyeckoe 3axanue S.
3agaun VI8 CAMOCTOSATEILHOIO PeLICHUS

Haiitu ckansipHoe mpou3sBeieHne BEKTOpoB & = 3i+4j+5kub=4i+5j-3k.
Haiitn BekTopHOe mpomsseaenue BektopoB & =21+5]+K u b=1+2j-3k.

Haiitu  cmemanHoe mupomsBeneHme BekropoB a=I1—jJ+K, b=i+j+k,

c=2i+3j+4k .
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S

N

A

o &

BbruncnuTh CKalsipHOE NMPOU3BENEHHE BEKTOpPOB A U b , eciu |§| =5 =5, ‘5 ‘ =4 u
BEKTOPBI 00pa3yloT yrou 45°.
Haiitu ‘A_B , €CIIH A(:L 2; 3) " B(3; -4; 6),
[Toka3atk, 9TO BEKTOpPHI A = 71—-3)j+2k, b=3i—-7j+8k, c=i—j+k

KOMILJIaHApHBI.

Bprunciuts momans TpeyrojibHUKa C BEpIIMHAMU A(Z; 2; 2) . B (4; 0; 3) , C (0; 1 0)_

OnpenenuTh CMENIAaHHOE MPOM3BEJECHHE BEKTOPOB 4 = (—3, 4,1) . b= (5, 2, 3) ,
C= (1, 4, 6) . ViccneioBaTh BEKTOPHI Ha KOMIIIaHAPHOCTb.

Haiitu 06bEM TpeyronbHOM NUpaMuIbl C BEPIIMHAMU A(O; 0; 1) , B (2; 3 5) ,
C(6;2;3), D(37;2).

Tema 4 «MHorowiennl. KoMniiekcHbIe YHCIA»
I[IpakTuyeckue 3axanus 6-7/.
3agaum 1Sl CAMOCTOSITEJILHOTO PelleHust

Pemmte kBagpaTtHOE ypaBHEHUE 4x* —20x+29=0,

Jlab! KOMIIeKcHbIe uncia Z, =9—121, Z, =—6+8i.

yA
1
Haittw: 2t 2y 4= 245 42y, —
Z,
Komriekcusie uncna Z, =1—1, Z, = —\/§ —1 npescTaBUTH B TPUrOHOMETPHIECKOI
Zl
bopme u HalTH Z -2, Z_ :

2

o 4/
Haiitu Bce 3HaueHUs _1 .

Bo3zBecTu B CTENEHb JaHHBIE KOMIUIEKCHBIE YHCTIA!
(3+4i)°
(L+2i)°
(-1+i)*
Tema 6 «J1eMeHTbI AHAJTUTHYECKOI reoMeTPHI»

IIpakTyeckoe 3aganue 8.
3asauu 1J1sl CAMOCTOSATEILHOIO PeleHust

Onpenenurs pacCTOSHUE MEKIY TOUKAMHU: A(3; 8) " B(_Z; 5) .

[Toka3aTh, 4YTO TPEYrONLHHK C  BEpUIMHAMU A(4;3), B(7;6), C(2;11) -
MPSIMOYTOJIBHBIN.

[loka3arb, YTO TpPEYroJbHUK C  BEpIIMHAMHU A(Z; _1), B(4; 2), C(S; 1) -
paBHOOEPEHHBI.

Haiitu Touky nepecedenns mpsiveix: 2X+Y—1=0 4y X+2y+1=0,

CocraBUTh ypaBHEHHE MPAMOW, MPOXOAAIIEN Yepe3 TOUKY M (—1; 2) NapaieIbHO
npsmoit Y = —3X+1.
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CocTaBuTh ypaBHeHHe mpsaMoi, poxomsmeii vepes touxy M (—=3; —1) nepnenuxymspro
npsmoii 2X+Y—-3=0,

CocTaButh ypaBHeHue npsimoit, npoxoaseii uepes rouxkn AL 2) u B(=2;3) .

Tpeyromsuuk 3axan ceonmn sepumnamu AL 2), B(=2;1), C(2;3). Haiitu wmny ero
BBICOTBI, IPOBEAEHHOM M3 BEPIIMHBI A.

Croponst AB, BC, AC rpeyronsanka [JABC saganel cooTsetcTBeHHO ypaBHEHUSAMY:
4x+3y—-5=0, x-3y+10=0, Xx—2=0. Onpenenurs xoopaunarsr BepumH
[TABC.

Tema 7 « DyHKUMH OHO¥ JeHCTBUTEJIbHOM NepeMeHHOI
IIpakTHyeckoe 3aganue 9.
3agaum AJ1sl CAMOCTOSITEILHOIO pereHust
Haiitu o6macte onpeneneHus: QyHKITHIA:

f(x)=+x*—25

f (X) = 1g(5x* +4x—09)
f (x) =+/x ~g(2x-3)

f (x) =arcsin(2x’ + x)
3x-1

f(x ——

) J5x+35

f(x) =X —4+,/1——x

f(X) =/(x=9)(x+19)(x —21)
Haiiti o6nacts 3HaueHuid QyHKIUII:
f(x)=[x+1
f(x)=2+5sinx
f(x)=>
X

f(x) =1-3cosx
f(X) =—x*+8x-13

VYcTaHOBUTH YETHOCTH WJIM HEUETHOCTH () YHKITHIA:

f (x) =x*sin 7x

f (x) =5|x|-3¥x*

f(x):x2$/§+2sinx
2

f(x)=

(x)= =]
1+x

f(x)=lg=""

Tema 8 «IIpenes pynkuuu. HenmpepbsiBHOCTH PyHKIMI»
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IIpakTyeckoe 3aganue 10.
3agaum A0 CaMOCTOSITEJILHOTO PelleHus!
Hatitu npeaensl GyHKIMMA:
2
. X +3x+2
N lim — 2" °
x>-22x° +5x+2

A+ x+xE =2
lim

x—>-1 X+1
2% =3x+1
2 1@; x3+2x-3
i x> +4x-21
d) Im 7
x=>32x° —7Tx+3
IimZ)chr5)c—7
€) x->1 3x%—x—2
) X+4 -1
f) lim ——
3-2x-3
i N2Xx+3-3
9) o Tt
2—+/X+1
- 2-3x-%°
) 1m2x2+x—1
_ _ ( 12 1 j
) lim{ 3236 " %6
Iimsian
J) x—0 thX
. tg®3x
lim———
K x—>01—Cc0os4x
lim arctg(x* + 3x)
) x>0 arcsin 2x
- 1 9Xx+5
lim|1+=—
ot

Tema 9 «/IuddepeHunanbHoe HcUNCIeHHEe PYHKIMH OAHOM IepeMEHHON»
IpakTuyeckue 3aganus 11-12.
3agauu A9 CaMOCTOSITEILHOTO PellleHusl
1. Haiitu npon3BoaHbie (QyHKITHIA:

y Yy =3x"+5x>+2x* —9x+1
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2)

3)

4)

5)

6)

7)

8)

9

y =c0s’ 7x’
2

y =arcsin \x\<l

1+x*
y =Xx°-sin2x°

X
y = Inth
y =In(v2sin x+1++/2sin x-1)
_sin X—cos X
~ sin x+cos X
y = e4x7+9x3+1
y — Xsinx

Haiitu npon3BoAHyI0 BTOPOTo MOPsAKA:

y= —lxsin3x —ECOS3X
9 27

[Toka3zath, 49r0 (yHKIHSA y= sinln X +coslIn x YIOBJIETBOPSIET  YPABHEHHIO:
X*y"+xy'+y=0
Haiitu mpon3BoaHyio y:( OT HESIBHOW ()yHKITUH: X + y3 — 3xy =0
d :
Haittn y' = d—y, ecn X =aC0St, y=asint
X

Haiitu npenensr pyHkumii, ncnons3ys npasuio Jlonuranis:

o x>+ x?=5x+3

lim — >

x>1 X* —4X° +5X -2
o X3+ x> =6X
lim —;
xom X*—X+16
. In(x?-=3
lim 2( )
x»2 X“4+3x-10

Haiitu HHTCPBAJILI MOHOTOHHOCTHU U UCCJICIOBATH (pYHKI_II/II/I Ha SKCTPCMYyM:

y=%x3—2x2+3x+l

_ x*+x-5
X—2
y = xIn*x
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Haiitu Hanbounbiiee 1 HaMMEHbBIIEE 3HAYCHUS (PYHKITHH:
4 2
y=X"—8X"—9 naorpeske [—1; 1]
X*+4
y= T Ha OTpE3Ke [1; 3]
2 -

y=(x—-2)e X Ha OTPE3Ke [0; 5]

O0béM mpoaykmuu U (yci.em.) mexa B TeUeHHE pabodvero IHS MPEACTaBISCT (DYHKIIHIO

3 2
U=—t"—-5t"+75t+425, rme t- paGouee Bpems B wuacax. BeuHCIHTH
MPOM3BOAMTENLHOCT,  Tpy#a ~ Yepes 2 yaca  mocje  Hadada  paboThL

Tema 10 «MHTerpasbHOE MCUKCIeHNEe (HeompeaeJéHHbIH HHTErPaJl, onpeaeJaéHHbIH
HHTErpPaJj v ero NpujIo:KeHus )
IIpakTnyeckoe 3axanue 13.
3agaum 1J19 CAaMOCTOSITEILHOTO PelIeHust
Haittu uaterpaisr:

2 2
%dx
. X
¢ CO0S2X
J cos® xsin® x
e Sin xdx
1+9cos x

. X
———dXx

T UXC+1
'\/3+ Cc0oS5x sin 5xdx

In xdx

dx

X c0S 9xdx

X2 In xdx

- dX
X(L+In x)°
- arctg’ 2xdx
1+4x°
[ x%e* “Sdx
Haiitu O6”be.M MIPOIYKIINH, MPOU3BEeHHOM 3a 2 roaa, eciau ¢pyHkuus Kob6b6a-J{yrnaca umeer

pan g(t) = (1+1)e™,

Beruucmrs OHpC,Z[CHéHHLIC HUHTCIpaJIbL:
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1

) 2\5
a) | X(3—x7)dx
0
2 xdx
b T
)  N1+3X
.
0 | XSin x dx
0
4, Brerauciuth miomanp GUrypsl, orpaHuYCHHON JIMHUSMH:

y=4-x*, y=x"-2x
Tema 11 «/IuddepennuuanbHbie ypaBHEHUS»

IIpakTnyeckoe 3axanue 14.
3agaum AJ15l CAaMOCTOSITEILHOTO pelleHust

1. Peruts tudhepeHnmanbabie ypaBHEHHS ¢ Pa3ICISIONUMHICS IEPEMCHHBIMH:
’ 3
Xy —y=Yy
xyy' =1-x°
2
+1
yzxdy
y
2. Petmts otHOpOIHbIE M epeHInanbHble YpaBHEHNS:
by
a) y==-1
X
X+2Yy
[
b) y =
X
3. Pemmmrs nuneliHbe TudQepeHImatbHbIe ypaBHESHHUS TIEPBOTO TTOPSIKA:
dy y_
a) ———=X
dx x
dy 2
N S
dx X
!’ X
c) y-y=¢€
4, Pemmits nuddepennmanbabie ypaBHEHHS, UCIIOMB3Ys TIOHIKEHHE TIOPSIIKa:
m 2X
a) y =¢€
14
b) y"=Inx
o 2y =(y)+1
5. Penms muHeliHbIe 0THOpOIHBIE U depeHITnanbHbIe YPaBHEHUS:

a) y'=2y'+17y =0
b) y"—8y'+16y =0
c) 2y"-5y'+2y=0
6. Peruts nuHeiHbIe HeogHOPOHBIE U hepeHIInaIbHbIe YPaBHEHHS:
a) y' —4y +4y =x*
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b)

y'+2y +y=e*

y'—-8y'+7y=14

Haiitu pemienus ypaBHeHUH, yAOBJIETBOPSIONINE HAYaIbHBIM YCIOBUSIM:
y'=2y'+y=0, y(2)=1 y'(2)=-

y'+y=4e", y(0)=4, y'(0)=-

y'+2y'+2y=xe ", y(0)=0, y'(0)=0

Tema 12 «Paab1»

IIpakTnyeckoe 3axanue 15.

33}13‘11/1 AJIA CAMOCTOATECIIBHOI'O PEIICHUA
HCCJ’IG,I[OB&TB CXOIUMOCTD psala, HPUMCHHUB H606X0,I[I/IMBII7I IMPHU3HAK CXOOANUMOCTHU:

= 5n+6
nZ:;lOOn—l
=1
nz_;‘n(n+1)
Zé/_ 25
7 Jn+50

I/ICCJIGIIOBaTI) CXOJMMOCTb Psiia, UCHOMIB3Ys Mpu3Hak Jlanamobepa.
= n!
1 5n
o0
Z_;' n’
Z n(n+1)
n
3
PaznoxuTth B cTenenHoi psa o creneHsM X (GyHKIWU:

el

1+ X
1-x

2
Pazsnoxuts B psx Makinopena ¢pyukiuo Y = COS™ X,
Haiitn 0651acTh CXOIUMOCTH CTENEHHBIX PSIOB:

© N yn
Zzn\/ﬁ
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c)

1+ X+ 22X +..+n"X" +...
Tema 13 «PyHKIIMU HECKOJIbKHUX MePeMeHHbIX)
IIpakTyeckoe 3aganue 16.
3agaum 119 CAaMOCTOATEIbHOI0 PelIeHus
Haittu yacTHbBIE TPOM3BOAHBIE IEPBOTO MOPSAIAKA:

Z=X*+2y?—3xy—4x+2y+5

7 — @V 0C+y?)

z=In(x* +vy?)

Tana pynxuus Z = f (X, Y). Tpe6yercs naitru: nonusiit mupdepenman 0Z ; wactibie

0%z 0%z

IIPOU3BOAHBIE BTOPOro IoOpsAAKa axz’ ayz N CMCIIAHHBIC YaCTHBIC IIPOMU3BOIAHEBIC

0%z 0%z
oxoy ' oyox
X
Z =arctg —
y

Z=1/2xy +y?
X—Yy
z7=—21_
X° +y?

Uccnenosarh Ha 5KCTpeMyM QyHKIHI0 Z = f(xYy):
Z=X"—Xy+Yy*+9x—6Yy+20
Z=X"+Xy+Yy>—3x—6y
z=3xy—Xx*—y?-10x+5y+3

o _y2 3
Haiitn TpaIu€HT (byHKI_I;[/II/I Z=X y —5y B TOUKE PO (2,1)
Hanmcare ypaBHEHHME KacaTelIbHOM IUIOCKOCTH M YPABHEHHWE HOPMAIM K ITOBEPXHOCTH

3x2y+2xz—yz+x+l:O B TOYKE MO(XOly01ZO):eCIH/I Xo =1, Yo =-2.

5.3. TemaTHKa NHCbMEHHBIX PadOT 00yYAKOIIMXCS
OOyuaronuecss 3a04HOM (QOpMbI OOyUEHHS BBINOJHSIOT JOMAIIHIOI KOHTPOJIBHYIO
pabory.
Y4eOHO-MeToinYecKHe MaTepHuasbl, HeOOXOJUMbIE IJIsi BBIOJHEHHUS DPabOThI, COAEPIKATCS B
YMK no mgucuuriuHe.

5.4. IlepeyeHb BONPOCOB MPOMEKYTOUHOM aTTeCTALMU 1O JUCHUNINHE

BOHpOCbI AJIA TIOATOTOBKHA K 3K3aMECHY

Marpuiibl 1 orepayy Haj HUIMU.
OnpenenmuTeny 1 X CBOMCTBA.

OO6patHast MaTpuIia.

Panr matpuupl.

CJIAY. OcHOBHBIE IOHATUS U ONIPENIEIICHUSL.

agkhowdE
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6.
7.
8.
9.
10
11

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.
47.

48.
49.
50.
ol
52.

Cucrema N TMHEHHBIX YpaBHEHHH ¢ N iepeMeHHbIMI. MeTos1 00paTHOM MaTpHIIbL.
CJIAY. Meron I'aycca.
CucreMbl JIMHENHBIX OJJHOPOIHBIX YpaBHeHUH. DyHIaMeHTalIbHAs CUCTEMA PELLICHUH.
Monens JIeoHThEBa MHOTOOTPACIEBOM SJKOHOMUKHU.
. YpaBHEHHE NPSMOIi C YTIIOBBIM KO (PHUITEHTOM.
. O011iee ypaBHEHHE IPSIMOM U €TI0 YaCTHBIE CITyYaH.
Touka nepeceueHus npsMbIx. Ilocrpoenne npsaMol o e€ ypaBHEHHIO.
Beruncrienne  ymia  MeXQy —AByMs  NPSMBIMH.  YCJIOBHS — NApaJUICIbHOCTH U
NEPIEHIUKYIIIPHOCTH JABYX ITPSMBIX.
YpaBHeHHE NPsAMOM, POXOAAILEH Yepe3 JaHHYIO TOUKY B 3aJaHHOM HalIPaBIICHUU.
YpaBHeHUE NPAMOIA, MPOXOSAILEH YePE3 IBE TAHHBIE TOUKH.
Paccrosinue oT TOUKH A0 MPSIMOH.
Onpenenenre KpuBoi BTOpOro nopsiaka. OKpy>KHOCTb.
Onric.
['uniep6orna.
[TapaGoma.
CkaJisipHble ¥ BEKTOPHBIE BEJIMUMHBL. JIMHEHHbIE Onlepaly HaJl BEKTOpaMu.
VYron mexny aByms Bekropamu. [Ipoekimss BeKTopa Ha OCh M COCTABIIIOIIAS BEKTOPA IO
OCH.
PaziioxeHne BeKTopa Ha COCTAaBJIAIOLINE IO OCAM KOOpAMHAT.
Harmpagisitonime KocHHYyChbI BEKTOpa.
VY cnoBre KOJUIMHEAPHOCTH IBYX BEKTOPOB.
CkasipHOE IPOU3BECHHE IBYX BEKTOPOB U €T0 CBOMCTBA.
BekTopHOE pOM3BEAECHNE U €TI0 CBOWCTBA.
CmMeniaHHoe MPOU3BEAECHHUE TPEX BEKTOPOB U €I0 TE€OMETPUUECKUI CMBICII.
Y cnoBre KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Aurebpanueckas (hopmMa KOMIUIEKCHOTO 4ncia. JIeCTBUS ¢ KOMIUIEKCHBIMU YMCIIaMH.
Tpuronomerpuyeckas popmMa KOMILUIEKCHOTO YUCIIA.
INokazarenbHast popma KOMIIEKCHOTO YMCIIA.
Crenenp komIuieKCHOro yncia. KopeHs N-i creneny u3 KOMIUIEKCHOTO YUCIIA.
Cxema 'opHepa 1 KOpHU MHOTOYJIEHA.
Haxoxnenmne nanbonbiero obmero nemurenst (HO/) 1ByX MHOTOUNIEHOB C MOMOIIBIO MX
PpasioKeHHs! Ha HEMIPUBOANMBIE MHOXKHTEH.
JIuneitnble otoOpaxkeHHsi. OCHOBHBIE TTOHSTHSL.
[TpeoOpazoBanue KOOpAMHAT.
EBKIMI0BO POCTPAHCTBO.
JIvHeiHbIe onepaTopbl U MX CBOWCTBA.
CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHHUS JIMHEHHOr0 orneparopa.
OpToroHabHbIN 6a3UC 1 OPTOrOHAIBHBIE IPE0OPA3OBAHUSL.
IpuBenenue kBaipaTHUHON (OPMBI K KAHOHUYECKOMY BUITY.
Pa3mepHoCTb 1 0a31c BEKTOPHOTO MPOCTPAHCTBA.
Kputepnii CribBecTpa 3HaKOOIPeIeIEHHOCTH KBaJPaTHIHOMN (DOPMBI.
HopmanbHblli BEKTOp IUIOCKOCTH. YPAaBHEHHE IUIOCKOCTH, IPOXOIAIICH 4Yepe3 JaHHYIO
TOYKY.
OOr1iee ypaBHEHHE IUIOCKOCTH U €70 YaCTHBIE CITydaH.
Yroa Mexny IUIOCKOCTAMH. YCIOBHSI MApajUIEIbHOCTH M TEPHEHIMKYISIPHOCTH JIBYX
IUIOCKOCTEH.
I[Ipsimast B mpoctpancTe. OOIIMe ypaBHEHHS ITPSMOM.
Kanonnueckue ypaBHEHUS IPSIMON.
YpaBHEHU: IPAMOU, IPOXOAILIEH Yepe3 IBE TOUKH.
VYron Mexay IByMsl IPSIMBIMU. Y CIIOBUSI TAPAIIENBHOCTU U MEPIEHTUKYIIIPHOCTH MPSMBIX.
Y cnoBus napajuieIbHOCTH ¥ IEPIEHUKYIISIPHOCTH PSIMOM U TIOCKOCTH.
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

71.
72.
73.

74.
75.
76.
7.
78.
79.

80.
81

82.
83.

84.
85.
86.
87.
88.
89.
90.
91
92.
93.
94.
95.
96.

Touka nepecedeHus MPSIMOU C TUIOCKOCTBIO.
PaccrostHuE OT TOUKH 10 TUIOCKOCTH.
IlonsiTrie MHOKECTBA. UKCIIOBBIE MHOXKECTBA.
[Tonsitrie GpyHKIMK. OCHOBHBIE CBOMCTBA (hYHKITHIA.
OnemenTapHble pyHkImu. Knaccudukanust pyHKImii.
IIpenen 4nciIoBOM MOCIIENOBATEIBHOCTH.
[penen GpyHKIMU B OECKOHEYHOCTH U B TOUKE.
beckoHe4YHO MalIble BEIMUMHBI U UX CBOMCTBA.
beckoneuHo OoJbIIME BETMUMHBI M MX CBOMCTBA.
OcHoBHble TeopeMsl 0 npenenax. [Ipu3Haku cyniecTBoBaHUs IIpeea.
3ameyaTesbHbIE PEIENbL.
HenpepbiBHOCTS (hyHKIMM B TOUKe. TOUYKM pa3pbiBa U UX KIACCH(DUKALMS.
Teopemsl Betiepmrpacca u bonbiiano-Kormm o HenpepbIBHOM Ha 0Tpe3ke (DyHKIIUH.
OnpeneneHye Mporu3BOAHOM, €€ MEXaHMUYECKU U TEOMETPUUECKUI CMBICIL.
3aBHCHMOCTB MEXKTY HEPEPHIBHOCTBIO U TU((epeHINpPyeMOCTIO (DYHKIIUH.
OcnoBHble npaBwia U depernmpoanus. [I[pon3BoHas cl10XHOM 1 00paTHON (YHKITHA.
[Ipor3Bo/HBIE OCHOBHBIX 3JIeMEHTapHbIX (PyHKLMIA. [IoHsATHE MTPOM3BOIHBIX BBICIINX
HIOPSIKOB.

DKOHOMHYECKHUI CMBICIT ITPOU3BOTHOM. VICcTI01b30BaHNE TOHATUS IPOU3BOAHOM B
9KOHOMUKE.

DnacTHIHOCTh (PYHKIMH U €€ CBOICTBA.

YpaBHeHHE KacaTeNbHON U HOPMaJIM K KPUBOM.

Huddepeniman GyHKIUHM 1 €ro reoMerpudeckiii cMpIc. Juddepentmans: BeICIX
HIOPSIKOB.

Teopema depma.

Teopema Pons.

Teopema Jlarpanxa.

Teopema Jlomurans.

Heo0xommMbie 1 JOCTaTOYHbIE YCIIOBHSI BO3PACTAHUS M YOBIBAHUS (DYHKITUH.

OkcrpemyM ¢yHKuuH. HeoOX0mMMBIi U J0CTaTOYHBIN PU3HAKY CYILIECTBOBAHUS
sKcTpeMyMa (pyHKIMH. J[0CTaTOYHBIN PU3HAK CYIIECTBOBAHMS SKCTPEMYMa, OCHOBAHHBIN Ha
3HAKe BTOPOI IIPOU3BOIHOM.

Hawnbonbiiee u HanMeHbl1Iee 3Ha4YeHNE (PYHKIIMH Ha OTPE3Ke.

Bemykocts 1 BorayrocTs rpaduka GpyHkimu. Touku neperr6a. ACUMITOTHI rpadHka
byHKITUH.

OOm1as cxema uccieioBaHus QyHKIMM U IOCTpOeHUE e€ rpaduka.

[onsitue nepBooOpa3Hoii 1 HeorpenenéHHoro nHTerpaia. CBolcTBa HEONPEAEIEHHOTO
MHTETpaa.

['eomeTprueckmii CMBICT HEOTIPEAECTEHHOTO MHTETPaAIA.

OcHOBHBIE METO/IBI MHTErpHpOBaHusl. IHTErpupoBaHue METOJIOM Pa3JIOKEHUSI.

MeToa MHTETpUPOBaHMUS TTO YACTSIM.

HuTerpupoBanue MpocTeiIMX palioHaIbHBIX IPOOeH.

Meron HeorpeaenéHHbIX KOIPHUIIMEHTOB.

Nurerpanbhas cymma. [lonstue onpenenéHHoro uHTerpaia.

['eomeTpryecKkmii 1 5KOHOMUYECKUI CMBICI OMPENEIEHHOTO MHTErpaia.

CaoiicTBa onpenenénHoro unaterpana. ®@opmysa Herorona-JleiOnuma.

3ameHa nepeMeHHO U (hopMysIa MHTErPUPOBAHUS 110 YACTSIM Y ONPEAEIEHHOTO UHTErpaa.

I'eomeTpuueckre NpUIoKEHHs ONPENETIEHHOTO NHTErpala.

HecoGcTBeHHbIe HHTErpaIbL.

Hcnionb30BaHKe MOHATHS ONPENENEHHOIO MHTErpasia B S)KOHOMUKE.

Huddepentmansabie ypaBHeHNs. OCHOBHBIE TOHSTHSL.
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97. uddepeHimanbHble ypaBHEHUs TIEPBOTo Mopsiaka. Teopema o CyIecTBOBaHUH M €JUHCTBEHHOCTH
peIIeHHUSI.

98. uddepenumanbHbie ypaBHEHUS C pa3eSIONIMMUCS TIEPEMEHHBIMU.

99. Onnopoanbie muddepeHITHATEHBIC YPaBHEHHS IIEPBOTO TOPsIIKA.

100. Jluneitnsie muddepeHnmanbHbie ypaBHEHHS IEPBOTO HOPSIIKA.

101. IndbdepennmansHple ypaBHEHHS, JOMTYCKAIOIIUE TIOHDKEHHUE TTOPSIIKA.

102. Jluneitnsie muddepeHnmanbHbie ypaBHEHHS BTOPOTo MOPSIKA C MOCTOSHHBIMU KO((UITMEHTaMu.

103. Tlonstre o quddepeHMaTEHBIX YPAaBHEHUSX BBICIIINX TTOPSIKOB.

104. Ucnonn3oBanue muddepeHIMaabHbIX ypaBHEHHH B SKOHOMUYECKON TTHAMUKE.

105. OcHOBHBIC MOHATHUS YUCIIOBBIX PsIoB. CXOIUMOCTD psijia.

106. CxoauMOCTh TEOMETPUIECKOTO Psijia.

107. CgoiicTBa YHUCIIOBBIX PS/IOB.

108. HeoOxoaumplii MpU3HAK CXOAUMOCTH. | ' apMOHUYECKUIA s,

109. Psnpi ¢ monoxxuTensHbIMU uiieHaMu. [Ipu3Hak cpaBHEHHS PSIOB.

110. Tpusnak Hanambepa.

111. HWnrerpambHblii npusHak Korm.

112. 3nakonepemenHsle psbl. [Ipu3Hak JleiOnua.

113.  Ocratok psija 1 ero oreHKa.

114. OGnacTh cXOMUMOCTH (PYHKIIMOHATIBHOTO PSfA.

115.  TIpaBunbHO cxopsmmecs: (yHKIMOHATIBHBIC PSIbI U UX CBOWCTBA.

116.  Crenennsie psiapl. OOIaCTh CXOAMMOCTH CTEIEHHOTO psifa. CBOMCTBA CTENICHHBIX PSIIOB.

117.  PaznokeHue HEKOTOPBIX ANIEMEHTAPHBIX (DYHKIMH B psizbl Taiinopa 1 MakiopeHa.

118.  Ywmcnosble psibl ¢ KOMILIEKCHBIME YWICHAMH.

119.  CrenenHble psibl B KOMIUIEKCHOM 00JIaCTH.

120. ®ynHkwms qBYX MEPEMEHHBIX U e€ 001acTh onpeaeeHus. | paduk GyHKIMY ABYX IEPEMEHHBIX.

121.  O®Oynkiws TpEX U OOMBIIIEro Yhcia NEPEeMEHHBIX.

122.  Tlpenen hyHKIMH HECKOJBKUX MepeMeHHbIX. HenpepbiBHOCTH yHKIMHN. ToUkM pa3peisa.

123.  YacrtHble NpoM3BOAHBIE IEPBOTO MOpsiaKa. [ eoMeTpudeckuii CMbICT YaCTHBIX MPOM3BOIHBIX
(YHKIMH IBYX TICPEMCHHBIX.

124. YacTtHble IPOU3BOIHBIC BBICIIHX ITOPSIKOB.

125.  Tlonusii muddepertman GyHKIMN HECKOIBKUX IepeMeHHBIX. [{uddepeHimpans BricImx

TIOPSIIKOB.

126. JIuddepenumpoBanme CIOKHBIX 1 HESBHBIX (DYHKITHH.

127.  TlpousBoaHas B JaHHOM HarpaBlieHHH. | paueHT QyHKIIH.

128. KacarenbHast TWIOCKOCTh ¥ HOPMAITh K TIOBEPXHOCTH.

129. DOxcrpeMyM QYHKLMH JBYX HE3aBUCUMBIX [TEPEMEHHBIX.

130.  HauOombIiee n HanMeHbIIIee 3HAYCHNE (PYHKIHH.

131.  VYcnossslii skcTpemyMm. Meton MHOUTenel Jlarpamxka.

132. DyHKIMHM HECKOJBKUX MEPEMEHHBIX B SKOHOMHYIECKOH TEOPHH.

Pa3nen 6. [lepeueHnb yueOHOI JUTEPATYPHI, HEOOXOAUMOIi 1JIS1 OCBOEHUSI I CHUIJIMHBI

6.1. OcHoBHasi IMTEpaTypa

1. bBepesuna, H. A. Bricmias maremartuka: yyeOHoe mocooue / H. A. bepesuna. — 2-e uzn. —
CapatoB: Hayunas kaura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. — TekcT: 2JIeKTpOHHBII
I9nexTpOHHO-ONOIHOTEUHAS cucremMa IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/80978.html

2. Kpatkuit kypc Beicuiei marematuku: yaeonuk / K. B. bangun, ®@. K. bannun, B. U. Ixeddans
[v np.]; mox penaknmedt K. B. bananaa. — 3-e u3n. — Mocksa: JlamkoB u K, 2019. — 512 ¢. —
ISBN 978-5-394-03335-3. — Tekct: a51eKTpoHHBIH // DnekTpoHHO-0ubnmmoreynas cucrema IPR
BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/85606.html

3. Beicmiasg MaremaTtuka Ui SKOHOMHUCTOB: YY4EOHHK JUIS CTYJEHTOB BY30B, OOy4aroIIMXCs I10

skoHomuueckuM crenuansHocTsM / H. III. Kpemep, b. A. Ilyrko, M. M. Tpumun, M. H.
Opunman; ox penakmuei H. 1. Kpemep. — 3-e u3n. — Mocksa: JOHUTU-JIAHA, 2017. —
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4.

5.

481 c. — ISBN 978-5-238-00991-9. — TekcT: »31eKTpOHHBINH // DIEKTPOHHO-OMOIMOTEUHAs
cucrema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/74953.

6.2. JlonoJiHUTEILHAS JIUTEPATypPa

XKykosckas, T. B. Breicmias mMaTematuka B mpumepax U 3agadax. B 2 ugactax. Y.1: yueOnoe
nocobue / T. B. Xykosckas, E. A. MonokanoBa, A. M. YpycoB. — Tamb60B: TamboBCKuit
roCyJapCTBEHHbIN TexHuueckuii yausepcurer, 9bC ACB, 2017. — 129 c. — ISBN 978-5-8265-
1710-9. — Texkcr: aneKTpoHHBIN // DnekTpoHHO-O0ubarnoTeunas cucrema IPR BOOKS: [caiit]. —
URL: https://www.iprbookshop.ru/85954.html

[Mankun, A. C. 3amaud ¢ pelICHUSIMH MO BBICHIEH MaTeMaTUKE, TEOPUU BEPOATHOCTEM,
MaTEeMATHYECKON CTAaTHUCTHKE, MAaTEMAaTHYECKOMY MPOTPAaMMHUPOBAHUIO: yuyeOHOE MocoOue yis
6akanaBpoB / A. C. lllankun, B. A. lllankun. — 8-¢ u3n. — Mocksa: Jlamkos u K, 2019. — 432
c. — ISBN 978-5-394-01943-2. — TekcT: 2JIeKTpOHHBIN // DACKTPOHHO-OMOINOTEYHAs CUCTEMA
IPR BOOKS: [caiir]. — URL.: https://www.iprbookshop.ru/85140.html

6.3. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu « AHTEepHET»

1. http://www.consultant.ru/— KoucynerataT [Tiroc

2. http://www.garant.ru/— I'apaut

3. Dnexkrponno-oubroreuHas cucreM IPRbooks - pexum noctyma www.iprbooksshop.ru
4. [TporpammHOe obecieueH e sl OpraHU3aui KOHPEPCHIIUH
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Pa3znen 7. MaTepuajibHoO-TeXHUYecKasi 6a3a M HHPOPMALMOHHBbIE TEXHOJIOTHH

MarepuajbHO-TeXHHYecKasi 0a3a, HeoOXoauMmasi JJIsl OCYLIECTBJIEHHUSI 00pPa30BaTeJbHOI0
npouecca no JUCHUIINHE:

MarepuanpHO-TEXHHUECKOEe obOecneueHne IUCHHMIUIMHBL «MaTeMaTHKa» BKIIOYaeT B ce0s
y4eOHble ayIUTOPUM JJIsi NPOBEICHMS 3aHATUM, IPYNNOBBIX W HMHIUBUAYAJIbHBIX KOHCYJIbTALUMH,
TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTAIlH, CAMOCTOSATEILHOW PabOThl 00YyJaOIINXCS.

VYuebHble ayIUTOPUM YKOMIUIEKTOBAHbI CHELMAIM3UPOBAHHOM MeOenbl0 U TEXHUYECKUMHU
cpeactBamMu  oOydenusi. IlomemieHuss s CaMOCTOATENBHOM pPabOThI OOYYarOIIUMXCS OCHAIEHBI
KOMIIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO ITOAKIIOYEHNUs K cetu HTepHeT.

JlucuumuimHa MOXKET Pealn30BbIBATHCS C MPUMEHEHHEM JTUCTAHLIUOHHBIX TEXHOJOTHHA O0y4eHUs.
Crenuduka peanusalMy AUCUUIUIMHBI C TPUMEHEHUEM AMCTAaHIMOHHBIX TEXHOJOIMH 00y4eHus
yCTaHaBJIMBACTCS JIOTIOJIHEHHEM K pabodeil mporpamMme. B dwacTm He mpoTHBOpevaimei crenuduke,
U3JI0’KEHHOM B JONOJHEHUH K IpOorpaMMme, IpUMEHAeTCs HacTosIas paboyas mporpaMmma.

MarepuanpHo-TeXHHUECKas 0a3a, He0OXOoquMast I OCYIIECTBICHUs 00pa30BaTeIbHOTO IpoIiecca
10 AUCLUUIUIMHE C IPUMEHEHNEM JIMCTAHLMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOIUH, BKIIFOYAET B Ce0sL:

KoMmbrorepHasi TexHHKa, pacrnojokeHHas B yueOHOM koprmyce Muctutyra (yn.Kauunies, 63,
kaOuHeT LleHTpa MuCTaHIIMOHHOTO O0YYEeHHS):

1. Intel i 3 3.4Ghz\O3VY 4Gh\500GB\RadeonHD5450;

2. Intel PENTIUM 2.9GHz\O3Y 4GB\500GB,;

3. TUYHBIC SJIEKTPOHHBIE YCTPOHCTBA (KOMIIBIOTEpPBI, HOYTOYKH, IUIAHIIETHI U WHOE), a TaKKe
CPEICTBA CBS3H IIPENOJaBaTeIel U CTYAECHTOB.

WNudopMannoHHbIE TEXHOJIOTHH, HEOOXOMMBIE JJIsi OCYIIECTBICHUS 00pa30BaTeIbHOIO Mpolecca
[0 JUCLUIUIMHE C IPUMEHEHHUEM IMCTAaHLIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIMH, BKIIIOYAIOT B CeOsl:

- cuctema aucrtannuonHoro obydenus (CJ1O) (Learning Management System) (LMS) Moodle
(Modular Object-Oriented Dynamic Learning Environment);

- JJIEKTPOHHAs 110YTa;

- CUCTEMA KOMITBIOTEPHOT'O TECTUPOBAHHS;

- anekTpoHHas oubmmoreka [PRbooks;

- CUCT€Ma MHTEPHET-CBSI3U skype;

- Tene)OHHas CBSI3b;

- IpOorpaMMHOe oOecrieueHue I OpraHnu3alui KOH(PEpEeHIUH.

OOyyeHne 00ydYarOIMXCS HMHBAIWIOB M OOYyYarOIIMXCS C OrPaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBbsl  OCYILECTBIISIETCSI IIOCPEACTBOM IPUMEHEHMS CHEIUAIBHBIX TEXHUYECKHX CpEACTB B
3aBUCHUMOCTH OT BUJa HO30JIOTHH.

[Ipu mnpoBeneHMM Y4eOHBIX 3aHATUH 1O JAUCHUIUIMHE MCIOJIB3YIOTCS MYJIbTHUMEIUIHbIE
KOMIUIEKCBI, FIEKTPOHHbIE YUEOHUKH U y4eOHbIe TOCOOMs, alallTUPOBAHHBIE K OTPAaHUYEHUSM 370POBbs
oOyJaromuxcs.

JlexumoHHblE ayTUTOPUU OOOpPYNOBaHbl MYJIbTUMEIUWHBIMU KadeapaMu, MOJIKIIOYEHHBIMU K
3BYKOBBIM KOJIOHKaM, MO3BOJISIFOIIMMH YCHIJIUTh 3BYK JUIS KATETOPHM CIa0OCBIIIAIINX 00yJaOINXCs, a
TaK)Ke MPOEKIIMOHHBIMU SKpaHaMH, KOTOPbIE YBEIMYMBAIOT N300paKeHHE B HECKOJBKO pa3 U MO3BOJISIOT
BOCIIPMHUMATh Y4€OHYI0 HHPOPMALIMIO 00YJaIOIUMCs ¢ HApYIICHUSIMU 3PEHUS.

[Tpu oOyueHuu JUI] C HAPYLICHUSIMHU CIIyXa UCIOIb3YETCS YCUIIMTENb CayXa JUIsl ClIa0oCbIIIaInX
monaeit CyberEar momens HAP-40, momoratommii oO0y4aeMbIM JIydllle BOCIHPUHHUMATh Yy4eOHYIO
uH(pOpMaIHIO.

OOyuaromecss € OTpaHMYCHHBIMM BO3MOXKHOCTSIMH 3]I0POBbsI, OOECII€YEeHbl IEYaTHBIMU H
3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU peCypcaMu (MporpamMmbl, yUeOHUKH, yueOHbIE TOCOOUS, MaTepUabl
JUISL CaMOCTOSITENIbHOW paboThl U T.1.) B (hopMax, aJanTHPOBAHHBIX K OIPAaHUYEHHUSIM WX 370POBbS U
BOCTIPUATHUS UH(POPMAIUH:

JJIS1 JIML C HAPYIIeHUSIMHU 3PEeHUs:

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;
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JJIS1 JIMIL ¢ HAPYIIEHUsSIMU CJIyXa:
- B Ie4aTHou opme;
- B (hopme 3IeKTPOHHOTO TOKYMEHTA;

JUIS1 JIMIL ¢ HAPYIIEHUSIMH ONOPHO-IBUTATEJbHOI0 anmnapara:
- B Ie4aTHOH opMme;

- B (hopMe 3JIeKTPOHHOTO JOKYMEHTA;
- B hopme aynuodaiina.
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Pasznen 8. MeToanuyecKue YKazaHusd 1J1s1 oﬁyqammnxcsl M0 OCBOCHHMIO JHCHUIIJINHBI

HucturuimHa «MaTeMaTHKa» 3HAKOMHT CTYJIEHTa C OCHOBAaMH MaT€MaTHYecKOro armapara,
HEO0OXOIMMOT'0 IS pPELIEHNS TEOPETUUECKUX U MPAKTHYECKUX 3KOHOMUYECKHUX 3a/1a4, Pa3BUBAET JIOTUUECKOE U
AJITOPUTMUYECKOE MBIIIUIEHHE, MIOBBILLIAET OOLMH YPOBEHb MAaTEMATHUECKON KYJIbTYpBI.

[Tpy n3yyeHnn AMCUUILNIMHBI HEOOXOIUMO:

— c(hopMHpOBaTh KOMIIETCHIIMH 00YYarOIEerocsi B 001aCTH MPUMEHEHUsI MATEMaTHYECKUX METOZIOB U
CPEJCTB IPY PELICHUH NIPUKJIATHBIX 33714,

— Ha IpUMepax MaTeMaTH4YeCKUX OOBEKTOB U METOAOB HPOJEMOHCTPUPOBATH CHEUUPUKY
MaTeMaTUK{, Hay4YuTb CTYAEHTOB TNpUEMaM MHCCIEIOBAaHMS W pEIICHUS MaTeMaTU4YecKH
(hopMaTM30BaHHBIX 33]1aY;

— chopMupoBaTh cucTeMy 0a30BbIX TEOPETUUECKUX 3HAHUIN CTYAEHTOB 10 BA)KHOMY HAIIPABIICHUIO,
HaXOJAILIEMYCsl Ha CTbIKE SKOHOMHUKH U NPHUKIAJHON MaTeMaTHUKH;

— copMUPOBATH HABBIKU CAMOCTOSITEIILHOW PabOThI, OpPraHU3AIMH UCCIIEIOBATEILCKON PaOOTHI.

Copnepxkanue IUCHMIUIMHBL «MaremaTuka» u3ydaercs B (OopMe JIEKIHMOHHBIX M IPaKTHYECKUX
3aHATUH, OpPraHU3alUN CaMOCTOATENbHON paboThl cryneHToB. CojepkaHue y4eOHOro marepuasia
CTPYIIIMPOBAHO 10 T€MaM, B KOTOPbIE BKJIIOUEHBbl OCHOBHBIE IMOHATHUS, a TAKXKE BUABI JEATEIBHOCTH,
o0s3aTeNnbHbIE NI OCBOEHHUS CTYAEHTaMU C LIEJIbI0 NPUMEHEHHUS B IOCIEAYIOIIEH JeATEIbHOCTH
cneuuanucra. Jlns mnoBelmieHus 3(Q@eKTUBHOCTH mpoluecca OOyueHHsI HCHOJb3YIOTCS BO3MOXKHOCTU
MEXIPEAMETHBIX CBsI3€H NUCHUIUIMHBI «MaTemMaThka ¢ APYTUMU AUCLUIITIMHAMM.

[TpakTuyeckue 3aHATHA TNPOBOAATCA C LEIbI0 (OPMUPOBAHUS KOMIIETEHIMH 00yJarouuxcs,
3aKperyieHUs] TOJYyYEHHBIX TEOPETHMUECKUX 3HAHUM Ha JIEKIHUSX U B IPOLIECCE CaMOCTOSITEIILHOIO
U3y4eHUsd O0O0ydYarolMMMCS CIEeUHaIbHOW JuTepaTyphl. llpakThueckue 3aHsITHS MO JUCIHUILIMHE
OpraHU30BaHbl Ha OCHOBE MPUHIMIIOB MAKCHMAJIbHOM BOBJIEYEHHOCTH CTYJI€HTAa B MPOLIECC U3YUYECHHUs
Mmatepuaia. [Ipy moAroroBke K NpakTUYECKUM 3aHATUSAM CTYAEHTaM clieAyeT BHUMATEIbHO OpadoTaTh
C TEKCTOM JIEKLIMH, y4eOHbIM MaTepHajIOM PEKOMEHyeMOoro yueOHHKa, pa300paTh pellieHne KIII0YeBbIX
3a1ad, BBINKCATh HEOOXOAMMBIE ()OPMYJIBI, BBINOJTHUTH 3aJaHUS JUII CAMOCTOSITEIHLHOTO pEIIeHUs,
HOJArOTOBUTH BOIIPOCHI, KOTOPBIE BBI3BAIIM 3aTPYAHEHHUS.

CamocTosTenbHas padoTa CTyJ€HTOB MO JUCHUIUIMHE «MareMaTuka» 3aKJII0YaeTcsl B 3aKpEIICHUH
U yriayOJIeHUM 3HaHUN M HaBBIKOB, MOJYYEHHBIX Ha JIEKLUAX U MPAKTUYECKUX 3aHATHUSX, MOATOTOBKE K
IK3aMeHY, a TaKKe B (POPMUPOBAHUN CAMOCTOSTEIIFHOCTH B IMTOUCKE U MPUOOPETECHUN HOBBIX 3HAHHIA.

CTyneHT JNOJIKEH CaMOCTOSITEIbHO M3YyYUTh JOINOJIHUTEIbHBIA TEOPETUUYECKMM MaTepuai, peluTh
npeiokeHHbIe 3a1aun. Ecinu TeopeTnueckuii MaTepuai 1no onpeenéHHoN TeMe YaCTUYHO pacCMOTPEH
Ha JIEKLIMU, TO CTYIEHT JOJDKEH MpopadoTaTh €ro, JOMOJIHUTH (MCHOJIb30BaTh JUTEpaTypy H3
PUBEIEHHOTO CIHCKA, a TAK)KE PYKOBOJCTBOBATHCS YKa3aHUSIMHU U PEKOMEHIallMsMU MIpernoaBaTelis) u
PELINTH BCE TPEUI0KEHHBIE 3a1a4U.

[IpopaboTka mMPONIEHHOTO JEKIIMOHHOTO MaTepHalia SBISETCS Haubojee BaXXHBIM BUIOM
caMOoCTOsITeNIbHON paboThl. YeM riry0xke W mosHee npopaboTaH MaTepuai, TeM Jerde Ipu BBITOJHEHUN
JPYTUX BUJOB caMOCTOSATENbHONH paboThl. Cucremaruueckas, peryispHas paboTa HajJ MPONHJIEHHBIM
JEKIIMOHHBIM MaTepHuajoM, HayMHas C TEpPBOrO 3aHATHUS, SBIAETCS HEOOXOIUMBIM YCIOBUEM JUIS
MOHMMAaHHUS MaTEPUaJIOB MOCIEIYIOIUX JIEKIIUHA U YCBOSHHUS MaT€pUAJIOB IPAKTHUECKUX 3aHATHI.

B xoze moAroToBKM KaxJ10ro BOIpoca HE0OX0AUMO KPAaTKO, CXeMaTUYHO 3a(UKCHPOBATh OCHOBHBIE
MOJIO’KEHUSI U TE3UChl OTBETa, (OPMYIUPOBKH, 3amucartbh (GopMysisl U cuMBOJIbI B TeTpaib ansi CPC,
pewuTh 3a7aui. Bomnpockl, BhI3BaBIINE 3aTPYAHEHUS MIPU CAMOCTOSTEIHON paboTe, Hy)KHO 3amucarh U
3a1aTh uX npenojasareito. ClIoKHBIE BOIMPOCHI MOXHO BBIHECTH Ha OOCYXJIEHHE Ha IPAKTUYECKOE
3aHATHE WM HAa WHAWBUIYalbHblE KOHCYNbTaluu. [IpuBETCTBYeTCS CIIOCOOHOCTH Ha OCHOBE
MOJTy4YEHHBIX 3HAaHUHN HaxXoJUTh Hanbosee 3¢ (HEeKTUBHOE pelIeHHE TOCTABIEHHBIX TPOOJIEM.

Jl11 MOATOTOBKM K JK3aMEHY CTYAEHTaM CJIEIYyeT CaMOCTOSITENIBHO M3Y4YUTh HEKOTOPBIE pa3JIebl
JUCIUIIMHBI ¥ BBIIIOJHUTH COOTBETCTBYIONINE 33/1aHUS B COOTBETCTBUU C METOAMUYECKUMHU YKa3aHUSIMU
JUIE CaMOCTOSITENIbHON palOoThl. Pe3ynmpTaThl caMOCTOATENBbHON pabOThl JOKHBI OBITH MPEIBSIBICHBI
IPEnoaaBaTesio B TeUeHHE CEMECTPA, /10 Hayaia CeCcCUU.

Pe3ynbTaThl MHAMBUIYATbHON 3K3aMEHALMOHHOW pabOTHl OLIEHUBAIOTCS C YYETOM TEOPETHUYECKUX
3HaHWUN MO COOTBETCTBYIOUIUM pa3jielaM JUCIHUIUINHBI, TEXHUKH BBIIOJHEHUS! pabOThl, 0ObEKTUBHOCTH
¥ 000CHOBAaHHOCTH NMPUHUMAEMBIX PELICHUH B Ipoliecce padoThl ¢ JaHHBIMH, KauecTBa 0()OpMIICHUSI.
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B xonme ydeOHOro mporiecca MpOBOTUTCS TEKYIIUNH KOHTPOJb, CIIOCOOCTBYIOIIUN IMOBBIIICHUIO
3O PEeKTUBHOCTH W KadecTBa BCEX BHUJIOB YUYCOHBIX 3aHATHUM, BKIIOYAs CaMOCTOSTEIBbHYIO paboTy
CTY/ICHTOB.

43



Y4yeOHO-MeTOANYECKOE U3JaHNUE

Pabouas mporpamma y4eOHOM TUCITUTUTMHBI

MareMaTHuKka

(Haumenosanue OucyuniuHvl 8 COOMeemcmauu ¢ yueOHvim
N1AHOM,)
I'enepanoBa UnHa AjiekcaHIpPOBHA

(©amunus, Umsa, Omuecmso cocmagumens)
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