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Pa3znen 1. Oprann3anuoHHO-MeTOAMYECKHUI pa3ae
1.1. Ilesin ocBOEHMSsI AMCIUTIMHbBI
Hucnurnnuna «MaTeMaTHKa» BXOJUT B «00513aTeJIbHYIO» YaCTh JIUCIMIUIMH MOJTOTOBKH
00ydJaronuxcs Mo HanpasiaeHHIO MOAroTOBKH «43.03.03 'ocTHHHYHOE /1€]10, HAIPABJIEHHOCTh
(mpo¢puib) «'ocTUHHYHBIN OM3HEC M MHAYCTPHUS TOCTENPHUMCTBAN .
L{enbro QUCHUIUIMHBL IBIsICTCS (hopMUpoBaHie KoMmmneTeHuuii (6 coomsemcemeuu ¢ @IOC

BO u mpebosanusmu K

pe3yromamam

0C60€HUA

obpaszosamenvrotl npoepammsl (OI1OIT BO)):

YK-1 Cnocoden

OCYIIECTBJISATH

MONCK,

OCHOBHOU

KPUTHYECKHH

npogheccuonanbHou

AHAJIU3 HU CHHTE3

uH(pOpPMAINH, TPUMEHSTH CHCTEMHBIH MOAX0 JIsl pellleHUs MOCTABJIEHHBIX 3a/1a4
JleCKpUNITOPBI YHUBEPCATbHONH KOMMNETEHIIUM:
YK-1.1 CnocobeH ompeneiauTh pecypchl I MOUCKa HEOoOX0auMoW WHGOpMAIuu IIpH
PEIICHUN U aHAJIN3€ MOCTABIICHHBIX 33724

YK-1.2 Cnocoben

HaxoduThb,

WH(OPMALIMIO JJISl PEIICHUS TIOCTABICHHBIX 33134
IlepeuncienHble KOMIETEHIIMA (OPMHUPYIOTCS B MpOLECCE TOCTUKEHUS MHAUKATOPOB

KOMIIEeTeHIINH:

CUCTCMATU3UPOBATD,

KPpUTHYCCKH  aHAJIIM3HUPOBATbH

O0o00menHas Tpy0Bas
(pynxnus/ tpygosasi GyHKumus

Koax u nanmenoBanue
AEeCKpHUNTOpa
KOMIIeTeHIMH

Kon n HaumeHoBaHue HHAUKATOPA
aoctukennsi komnerenuni (u3 I1C)

IIC 33.007
«PykoBoauTenb/ynpaBasommii
TOCTHHUYHOI'0 KOMILIEKCA/CeTH

rocrunu» B.  Ynpasienue
TeKyLen AeATeJIbHOCTBIO
JAenapTaMeHTOB (cy:x0,
OT/1€JIOB) TOCTUHHYHOTIO
KOMILIeKCa

B/01.6 VYpasieHue
pecypcamu JIenapTaMEHTOB

(cmyk0, OT/AENOB) TOCTUHUYHOTO
KOMIUTEKCa
Tpynossie pynknuu I1C

33.008 «PykoBogurtenb
NpeanpusTHS MTHTAHUSD

B. Yunpasienue
TeKyLei AeATeJbHOCTbIO
AenapTaMeHTOB (coryx0,
0T/1€J10B) NpeAnpPUATHS
NUTAHUA

B/01.6 VYmpasnenue
MaTepuaibHBIMU pecypcaMu MU
NIEPCOHAJIOM JIenapTaMeHTOB

(cmy0, OTHENOB) MPEAIPUSITUS
INUTaHUA

B/03.6 Kontpomr u
OLICHKA 3P PEKTUBHOCTH
JEATEIIFHOCTH  JICIapTaMEHTOB

(cmyx0, OTHENOB) MpPEIIpPUATHS
IUTaHUS

VK-1.1 Cnocoben
OIIPEAEIIUTh PECYPCHI JUIs
MIOUCKa HEo0Xo 1Mot
nHpopmanuu pu
pelieHMM U aHaJIu3e
MOCTaBJIEHHBIX 3a7a4

YK-1.2 Cnocoben
HaXO/IUTh,
CHCTEMaTH3UPOBATb,
KPUTHYECKH
aHAJM3UPOBAThH
uHpOpMaINIo JUISL
peIIeHus] TTOCTaBICHHBIX
3aja4

33.007 PykoBoaureiib
/ynpaBJasiiomumii TOCTHHHYHOTI'O
KOMILTEKCa/ceTH TOCTHHHIL

3nanue:

na-1 VK- 1.1.
Crienuanu3upoBaHHBIC  TIPOTPAMMBI,
UCIIONIb3YEMbIE B MMHCbMEHHBIX
KOMMYHHKAITUSIX, B TOM  YHCIIEC
BO3MOKHOCTH nH(pOpPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHON CeTH
"Untepner" B/02.6

NJ-2 VK- 1.2. CnocoObl OIEHKH
COOTBETCTBUS KauyecTBa
BBITIOJTHSIEMBIX pabor
pa3paOoTaHHBIM Ha MPEANPUATHU

periameHTaMm u cragaapram B/03.6
33.008 PykoBoauTesb
NpeInpUsATHS MHTAHUSA

3nanue

NA-3 VK- 1.1 CneunanusupoBaHHbIE
MIPOrpaMMBl, UCIIOJIb3yEMbIE B
MUCbMEHHBIX KOMMYHUKAIUAX, B TOM
YyucIe BO3MOYXHOCTH
MH(POPMAIMOHHO-
TEJIeKOMMYHUKALMOHHON ceTH
"Untepuer" B/02.6

NJI-4 YK- 1.2 CrocoObsl OIeHKH
COOTBETCTBUS KayecTBa
BBITIOJTHSIEMBIX pabor
pa3pabOTaHHBIM ~HA  MPEeNNPUITHU




IIC 33.007
«PykoBoauTenb/ynpaBasommii
TOCTHHHYHOI'0 KOMILIEKCA/CeTH

roctuHun» B. Yupasienue
TeKylel NeATEIHLHOCTBIO
AenapTaMeHTOB (coryx0,
OT/1€JIOB) TOCTHHHYHOIO
KOMILIEKCA

B/01.6 VYnpasnenue
pecypcaMu JIeTIapTaMEHTOB

(cmyx0, OTHENIOB) TOCTUHHYHOTO
KOMILIIEKCa
Tpynosbie pynknun IIC

33.008 «PykoBogurtenb
NnpeanpusTus MUTAHUSD

B. Yupasienue
TeKyuei AesITeJIbHOCThIO
JenapTaMeHTOB (cay:k0,
OT/1€JIOB) npeAnpUuATHs
NUTAHUSA

B/01.6 VYpasnenue
MaTepuaibHBIMU pecypcaMu H
MEPCOHAIOM JIenapTaMeHTOB

(cyx0, OTHENOB) MPEANPHUATUS
UTaHHS

B/03.6 Kontpomr u
OIICHKA 3P HEKTUBHOCTH
NEeSITEIbHOCTH ~ JICTIapTaMEHTOB
(cayx0, OTHENnoB) MpPEeaIpUATHUS
U TaHHS

pernaMeHnTam u crangaptam B/03.6

33.007 PykoBoauTen
/ynpasisirommii TOCTUHUYHOTO
KOMILIEKCA/CeTH TOCTHHHIL

Ymenus

NJ1-5 VK- 1.1 Bnanets
CTpaTEerHueCKUMHU U TAKTUYECKUMU
METOJaMU aHaJIK3a MOTPEOHOCTH
JIerapTaMeHTOB (CITyX0, OT/IETIOB)
TOCTUHUYHOTO KOMILIEKCA B
MaTepuaIbHBIX pecypcax u
nepconaine B/01.6

NJ-6 YK-1.2 AnanuzupoBaTb
po0GsieMbl B YHKIIMOHUPOBAHUU
CUCTEMBI KOHTPOJIS, TPOrHO3UPOBATh
WX MTOCJICJICTBUS ¥ IPUHUMATH MEPBI
10 UCIIPABJICHUIO U HEAOMYIIEHUIO
MOAOOHBIX CUTyaIui B OyyIiem
B/03.6

33.008 PykoBoauTe/ib
npenpusTHs MUTAHUS

Ymenus:

na-7 VK- 1.1 Bnaners
CTPAaTEerMUeCKUMU M TaKTUYECKHUMHU
METOJaMH aHalln3a MOTPEOHOCTH |
JenapraMeHToB  (Ciiy»k0, OTIeNoB)
TIPE TP THSI MTUTAHWS B
MaTepuaIbHBIX U TPYAOBBIX pecypcax
B/01.6

Na-8 YK-1.2 AHanusupoBarb
npobieMbl B (YHKIMOHMPOBAHUU
CUCTEMBI KOHTPOJISI, TPOrHO3UPOBATH
WX TIOCIICJCTBUS M NMPUHUMATH MEPBI
MO0 HCIPABICHUIO U HEJOMYIICHUIO
MOAOOHBIX CHUTyalluii B OyayiieMm
B/03.6

33.007 PykoBoauTen
/ynpaBJsirommii FOCTUHUYHOTO
KOMILJIEKCAa/CeTH TOCTHHMIL

Hmeem nasviku u (unu) onvim:

NJI-9 VK- 1.1 Onenka u
TUTAHUPOBAHKE MOTPEOHOCTEH
JenapTaMeHToB (CIIyk0, OT/IEeN0B) B
MaTepuaIbHBIX pecypcax u
nepconaie B/01.6

NJI-10 YK- 1.2. BeisaBnenue npobiem
B CUCTEME KOHTPOJISI TOCTHHHYHOTO
KOMIUIEKCA U OTIPE/IEIICHHE YPOBHS

3¢ (PEeKTUBHOCTH EATETLHOCTH
JenapTaMeHTOB (CITyk0, OT/IEIOB)
TOCTUHUYHOTO KomIuiekca B/03.6
33.008 PykoBoauTe/ib




NnpeAnpusATHs NUTAHUS
Hmeem nasviku u (unu) onvim:

HUJI-11 YK- 1.1. Ouenka
MaTepUaIbHBIX PECypCOB
JIeTIapTaMeHTOB (CITykO0, OTACIIOB)
B/01.6

N1-12 VK- 1.2. Beisaienue npooiiem
B CUCTEME KOHTPOJIS MPEAIPUITHS
MUTaHUS U ONpEeeICHUEe YPOBHS

3¢ (HEeKTHBHOCTH IEATEIHHOCTH
JIeTIapTaMeHTOB (CITykO0, OTACIIOB)
B/03.6

1.2. Mecto aucuunjaunsl B crpykrype OIIOII BO
HanpanjeHus1 NoAroToBKU «43.03.03 I'ocTuHUYHOE /1€J10, HATIPABJEHHOCTH (MPpoduIb)
«'0OCTHHMYHBII OM3HEC U MHAYCTPHUS FOCTENPUUMCTBA»»

HpenmecrByomme THCUUIIMHBI
Ne (IMCUMIIHHBI, H3y4YaeMble IHocaenyrommue 11 CHUNTHHBI
NnapajieibHo)
1 2 3
1 | UadopmaTuka Teopus BeposiTHOCTEN
2 WupopmaninoHHbIe TEXHOJIIOTHH B CEPBHCE
3 MHUKpPO3IKOHOMHKA
4 Makpo3KOHOMHUKA
S) byxranrepckuil yueT u aHanus

Ilocnedosamenvrocms hopmuposanusi KomnemeHyull 8 YKA3aHHbIX OUCYUNTUHAX MOHCEm
ObIMb UBMEHeHa 8 3aBUCUMOCIU Om (POPMbL U CPOKA OOYYeHUs, a Mmakxdce npenooasaHusi ¢
UCNONIL308AHUEM OUCMAHYUOHHBIX MEXHONI02ULL 00V UEHUSL.

1.3. HopmaTuBHAasi 1OKYMeHTALUs

Pabouas nporpamma y4eOHOM JUCHUIUIMHBI COCTaBIE€HA HA OCHOBE:

- denepa’abHOr0 TOCYIAPCTBEHHOI'O 00pa30BATEIBHOIO CTAHJAPTa BBICIIEr0 0Opa3OBaHUA IO
HanpasjieHUI0 NoAroToBkH «43.03.03 I'ocTtmHMYHOe €10, HANpPaBJIeHHOCTH (npoduinb)
«I'OCTUHMYHBII OM3HeC U MHAYCTPHS FOCTENPUUMCTBA»»,

- VYuyebHoro rmnaHa  HampaBieHuss — noArotoBku  «43.03.03 T'ocruHMYHOE  Je10,
HanpaBJieHHOCTh (npoduib) «['OCTUHMYHBIA OM3HEC M HHAYCTPUSA TOCTENPHUMCTBA»»
2026 rona Habopa;

- OO0pa3zma paboueii mporpammbl yaeOHOU aucuruimHb (mpuka3 Ne 113-O ot 01.09.2021 r.).




Pa3nen 2. TemaTuueckuii njian
Ounas popma 00yueHus (NOJHBIH CPOK)

TpynoemkocTh

AyI[I/ITOPHbIe 3aHATHA

Koa unaukaropa

Ne Tema qucHUMIIHHBI Beero 3 (13, CPO U JIeCKPUIITOPA
JI JAOCTHIKEHM S
C3) .
KOMIIeTeHI Uil
1 2 3 4 5 6 7
1 | Marpuiibl ¥ OTIpeACIUTENTN -1 YK-1.1.,
24 4 4 16 Na-2 vK-1.2,,
2 | CucreMbl JIMHEHHBIX —AITeOPANUYEeCKHX Na-3 vK-1.1,,
ypaBHEHHI 24 4 4 16 nj-4 YK-1.2.,,
3 | DreMeHTbI BEKTOPHOM areOpsbl Na-5YK-1.1,
26 6 4 16 NJ-6 VK- 1.2.
4 | MuorowreHsl. KoMruiekcHble uncia. -7 YK-1.1.,
22 2 4 16 Na-8 YK-1.2.,
5 | JIunenHbIe OTOOpaKEHHS 29 9 16 Na-9 VK-1.1,,
4 NJ-12 VK- 1.2.,
6 | DneMEHTHI aHAMTIYECKOW TEOMETPHHL. Na-11 yK-1.1.,
24 4 4 16 Na-10 VK- 1.2.,
7 | OyHKUMM ~ OFHOM  JCHCTBHUTEIHLHOU NJ-5 YK-1.1,,
TIEPEMEHHOMN 22 4 2 16 Na-10 YK- 1.2,
8 |Ilpemen ¢yaxiwm. HenpepbBHOCTH Na-7 yK-1.1,,
ingrave 24 4 4 16 UJI-4 VK- 1.2.
9 | Auddepenimansaoe MCTHCTICHNE | 5, 3 18 Na-9 VK-1.1,,
(YHKIMY OJTHOM TepEMEHHOM. 8 Na-12 YK-1.2,,
| Geonpencncrmit e, . ML VK- 11,
DEAIIIEHH P | 3o 8 16 WI-6 VK- 1.2,
ONpE/ICNICHHbI ~ WMHTETpaAT U €ro
TIPUJIOKEHISA)
11 | duddepenimansable ypaBHEHHSI. Na-3 VK-1.1,,
32 6 8 18 Na-7 vK-1.2.,
12| Pt 26 . . 6 | MISYE-LL,
Na-12 yK-1.2,,
13 | OyHKIMN HECKOJBKUX TIEPEMEHHBIX. 6 Na-7 YK-1.1.,
30 6 18 Na-10 YK-1.2,,
Buja npoMexyTO4YHOM aTTecTALMU
Jk3ameH — 1 cemecTp 36
IK3aMeH - 2 cemecTp 54
HUroro 432 64 64 214




3aounas o

Ma 00yueHus (NOJHbIH CPOK)

TpynoemkocTh
AyIUTOPHBIE 3aHATHS Kon
q | m3@I3,C3) ACCIRpIIITOP
AOCTHKEHU S
KOMIIeTEeHIM I
1 2 3 4 5 6 7
1 | Marpuiis! ¥ OnpeIeITUTENH 2 na-1 YK-1.1,,
29 2 25 Na-2 YK-1.2.,
2 | CucreMsl  JMHEHHBIX  aIreOpandecKux NJ-3 YK-1.1.,
yPaBHEHHiT. 29 2 2 25 Na-4 vK-1.2.,
3 | DrieMeHTBI BEKTOPHO# arreOphbI Na-5 YK-1.1.,
25 25 NJI-6 YK- 1.2.
4 | MuorowieHsl. KoMIuiekcHbIe uncna -7 YK-1.1.,
20 20 Na-8 VK-1.2,,
5 | Jluneitabie oToOpakeHus 30 30 N11-9 VK- 1.1,
Na-12 YK-1.2,,
6 | DieMeHTBI aHATIMTHYECKOU TeOMETPUN na-11 YK- 1.1,
30 30 Na-10 YK-1.2,,
7 | Oynximn OJTHOM JICACTBUTEITBHON Na-5 YK-1.1,,
TIEpEMEHHON 35 35 | UO-10 YK-1.2,,
8 | Mpenen (byHKIWH. HenpepbiBHOCTL N1-7 YK- 1.1,
bynxumm 39 2 2 35 WJ-4 YK-1.2.
9 | Juddepenmmansroe ucuncienre GpyHKIMNH 42 5 38 Na-9 VK-1.1,,
OJTHOM EPEMEHHOM 2 Na-12 YK-1.2.,
10 | Unrerpaisroe WCYHCTIEHHUE WJT-11 VK- 1.1
(HeoTpe eI HHBII uHTErpaL, | oo 9 35 WJT-6 VK- 1.2 '
OnpeJieNIeHHBIN WHTETpAT | ero 2 o
TIPHJIOYKEHS)
11 | JubdepeHimanbHbie ypaBHEHUs Na-3 vK-1.1,,
32 32 Na-7 vyK-1.2.,
12 | Pamger Na-5YK-1.1,,
30 30 Na-12 YK-1.2.,
13 | DOyHKIKMY HECKOIBKUX MIEPEMEHHBIX -7 YK-1.1.,
34 34 Na-10 YK-1.2,,
Buja npomMe:xyTo4HOM aTTecTanMu 9
IK3aMeH — ceccHs 2
JK3aMeH - ceccusi 3 9
Hroro 432 10 10 394




3aouHas popma 00yueHHs1 (YCKOPEHHOE 00YU€eHHE , OJIHOE YCKOPEHHOE 00yUeHue)

TpyroemkocThb
AyIMTOpPHBbIE 3aHATHS Kon
HHIMKATOPA H
Ne Tema TUCHUMIIINHBI
Bcero I 3 (13, C3) CpPO JAEeCKpUNnTopa
AOCTUKEHMSI
KOMIIeTeHIU i
1 2 3 4 5} 6 7
1 Martpuiibl ¥ ONpeIEIHTES 2 nJ-1 YK-1.1.,
29 2 25 /-2 YK-1.2.,
2 Cucremsl JIMHEHHBIX Na-3 vK- 1.1,
amreOparyecKnX ypaBHEHHIA. 29 2 2 25 n-4 YK-1.2.,
3 DIIeMEHTHI BEKTOPHOM -5 VK- 1.1,
anreOpbI 25 25 -6 YK-1.2.
4 MHorouensl. KoMmruiekcHbie -7 YK- 1.1,
uKcIa 20 20 na-8 VK- 1.2,
5 JIvHeHbIE OTOOPaXKEHHST 30 30 Na-9 VK- 1.1,
NJ-12 VK- 1.2,
6 DneMeHTbl  aHATHTHYECKON na-11 VK-1.1,,
TEOMETPHH. 30 30 NJ1-10 VK- 1.2,
7 DyHKIMM OJTHOM -5 VK- 1.1,
JICHCTBUTEITLHON TIEPEMEHHOM 35 35 N/I-10 YK-1.2,,
8 Ipenen GbyHKIMH. na-7 YK-1.1.,
HenpepbIBHOCTD (hyHKIIHH 39 2 2 35 N11-4 YK-1.2.
9 Huddeperpanmtoe NJ1-9 VK- 1.1
vcuuciieHne QyHKIMU oHou | 42 2 2 38 )
TIepeMEeHHON UI-12VK-12.,
10 WnrerpansHoe  ucuucieHue WJI-11 VK- 1.1
(HeonpeneneHHbiil MHTerpat, | - g7 37 | WJ-6 YK-1.2.
ONEJIENIEHHBIA  MHTErpAl 1
€ro PHUIIOXKEHYIST)
11 JuddepennmanbHbie NJ-3 YK-1.1,,
ypaBHEHUs 34 34 na-7 vK- 1.2,
12 Psytet HUJI-5 VK- 1.1,
30 30 N-12 YK-1.2.,
13 DyHKIMH HECKOJIBKHUX NJ-7 YK- 1.1,
TIEPEMEHHBIX 34 34 N-10 YK-1.2,,
Bua npoMeskyToO4HOM aTTecCTAMHA 9
JK3aMeH — ceccus 2
JK3aMeH - ceccusi 3 9
Hroro 432 8 8 398




Pa3nen 3. CoaeprxaHue AUCHUIIMHBI
3.1. Coagepxanne TUCUUIIMHBI

Paznen JIuneiiHas ajredpa c 3jieMeHTaAMH AHAJIMTUYECKOH reoMeTpHHU

Tema 1. MaTpuusl 1 onpeaeJuTe/

Marpunsl. Buasl marpun. Onepanuu Haj Matpuiamu. OnpenenuTesnd U UX CBOMCTBA.
MuHOpEI 1 anredpandecKue JONOJHEeHUs. BbrauciieHune onpeaenuTeneid n-ro mopsaxa.

OObpatHas marpuia, e€ cBoiicTBa. Heobxoaumoe u J0CTaTOYHOE YCIOBUE CYIIECTBOBAHUS
o0paTHOM MaTpuIlbl. ANTOPUTM BBIYMCICHUS 0OpaTHOW Matpuipbl. Panr martpunsl. Panr
CTyINeH4aToi matpuilbl. Hem3aMeHHOCTh paHra mpu 3JeMEeHTapHbIX MPeoOpa30BAHUAX MATPHUIBL
Kpurepuii tuHeliHON HE3aBUCUMOCTH CTPOK (CTONOIIOB) MaTpHilbl. Teopema o paHre MaTpHIIbI.

Tema 2. CucreMsl JTuHeHHBIX anredpandeckux ypasuenuii (CJIAY)

CucteMbl JMHEHHBIX anreOpandeckux ypaBHeHUH. OcHOBHble MOHATUSA. CHCTEMbI n
JUHENHBIX YPaBHEHUH € h TiepeMeHHbIMH. MeToa o0paTHoit Mmatpuiisl. Meton Kpamepa.

Meton Taycca. CucreMbl m IMHEHHBIX YpaBHEHUH C N MEpEeMEHHBIMHU. Teopema
Kponekepa-Kanemmm 0 COBMECTHOCTH CUCTEMBI YPABHEHHUIA.

OpHopoaHas cucreMa JHMHEWHBIX ypaBHEHUH, e€ cBoiicTBa. DyHIaMeHTalbHAs CHCTEMa
pemennii. Teopema o (GyHAAMEHTAIBHBIX PELICHUSAX OJHOPOAHOHN cucTembl. OOImee perieHue
CUCTEMBI HEOJHOPOAHBIX JTMHEHHBIX YPaBHEHHIA.

Mogens JleoHTh€Ba MHOTOOTpPACIeBO SKOHOMUKH. [IpoaykTuBHbIE MOsienu JIeoHThEBA.
Kputepuu npo1yKTHBHOCTH.

Tema 3. DjieMeHTHI BEKTOPHOIi ajiredpbl

Ckasnsipable 1 BEKTOpHbIE BeIMUMHBL. JINHENHbIe onepauy HaJ BekTopaMu. KoopauHaThl
BEKTOpa. YTOJI MEXKAYy ABYMs BeKTOpaMu. IIpoekius BeKTopa Ha OChb U COCTAaBIIAOIIAS BEKTOPA
0 OcU. BEKTOpel B TpEXMEPHOM IpOCTpaHCTBE. Pa3noxkeHue BEKTOpa Ha COCTABISIOIIKE IO
ocsM KoopauHaT. Hanpasinsronye kKocuHychkl BekTopa. OpTOHOpMUPOBAaHHBIN 0a3uc.

VYcnoBue KOJUTMHEAPHOCTH JIBYX BEKTOPOB.

CkansipHOE TPOM3BEACHHUE BEKTOPOB M €ro CBOMCTBA. BeKkTopHOE Npou3BeneHue, ero
cBoiicTBa. CMelIaHHOE MPOU3Be/IeHNE TPEX BEKTOPOB, €r0 CBOWCTBA, F€OMETPUUYECKUI CMBICIL.
VYcnoBue KOMIUTAHAPHOCTH TPEX BEKTOPOB.

[ToHsiTHE NMHEWHOrO BEKTOPHOIO MPOCTPaHCTBA. BEKTOp B N-MEPHOM NPOCTPAHCTBE.
JluHeliHass 3aBMCUMOCTh M HE3aBUCHUMOCTb BEKTOpOB. Pa3mepHOCTb M 0a3uc BEKTOPHOTO
npocTpaHcTBa. PasnoxeHue BekTopa mo 0Oasucy. Marpuia nepexosna K HOBOMY 0Oasucy U ee
cBoiicTBa. JIuHeiHble noanpocTpancTBa. EBKIMIOBO mpocTpaHcTBO. CBOMCTBA JUIMHBI BEKTOPA.
OpTtoHOpMHUpOBaHHasI cucTeMa BEKTOpOB. OpTOroHaabHOE TONOJHEHHE, €r0 CBOMCTBA.

Tema 4. Muorousiennl. Komniekcubie yucia. (3jieMeHThI BbICHIe ajredpbi)

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

Kommekcuble uncna. OCHOBHbIE onpeeneHns. KoMIiekcHast iIoCcKoCTb.

Anrebpandeckas ¢opMa KOMIUIEKCHOTO 4ucia. J[eHCTBUS ¢ KOMIUIEKCHBIMH YHCIaMH.
Tpuronomerpudeckas ¢dopma KoMiuiekcHOTo uucia. [lokazarenbHas (opma KOMILIEKCHOTO
yucia. Crenenb KOMILIEKCHOTo ynciia. KopeHb N-il cTeneHn U3 KOMILUIEKCHOTO YUCIA.

Tema 5. JIuneiiHble 0TOOpaKEHUS

Jluneiinple oToOpaxeHus. OcHOBHbIE MOHATHS. JIMHEHHbIE onepaTopsl U UX CBOMCTBA.
Marpuibl oneparopa B pa3HbIX 6azucax.

CobcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO onepaTopa. HezaBucumocts
COOCTBEHHBIX BEKTOPOB. CHMMETPUYHBIH oneparop. OpTOroHaIbHOCTH COOCTBEHHBIX BEKTOPOB.

KBagpatuunsie ¢opmel. [IpuBenenue kBaapaTudHoil (opMbl K KAHOHHYECKOMY BHIY.
Kpurepuit Cunssectpa.



Tema 6. JjieMeHTBHI AHAJTUTHYECKOH reoOMeTPUH

[IpsiMass Ha TMJIOCKOCTH. YpaBHEHHME NPAMOWM C YrioBbIM Koddduuuenrom. OOree
YPaBHEHHE IPSMOM U €ro 4acTHbIE cilydau. Touka nepecedeHus NMpsMBIX. Y paBHEHHUE IPAMOI,
IPOXOJSIIEN uepe3 JaHHYK0 TOYKY B 3aJaHHOM HAIlpaBJIICHUU. YPAaBHEHUE IydyKa IPSMBIX.
VYpaBHEHUE NPAMOU, MPOXOJAIIEH Yepe3 ABE JaHHBIC TOUKU. BblUMCIIEHHME yIila MEKIY IBYMs
OpSIMBIMHU. Y CIIOBUSI MapajUIEIbHOCTU U NMEPHEHIUKYJISIPHOCTU JBYX HpsAMbIX. PaccrosiHue ot
TOYKHU JI0 TIPSIMOIA.

Kpussie BTOoporo nopsaka. OKpyXHOCTb, JJUIHIIC, TULIepOosa 1 napadoina (X cBoiicTBa U
KaHOHUYECKUE ypaBHeHus). I[IpuBeneHue oOLero ypaBHEHHs KPHBOH BTOpPOro IOpsaKa K
KaHOHMYECKOMY BUJY.

[Inockoctb. YpaBHeHHE MOBEPXHOCTH. HopMmasibHBIM BEKTOpP IJIOCKOCTH. Y paBHEHHE
IUIOCKOCTH, TPOXOAAIICH depe3 AaHHYyl Touky. OOIiee ypaBHEHHE IUIOCKOCTH M €r0 YacTHBIC
ciiydad. YTosl MeXAy IUIOCKOCTSMHM. YCJIOBUS NApajuIeIbHOCTH M NEPHEHIUKYJIIPHOCTH ABYX
mockocred. Touka nepecedeHns TpEX MIIO0CKOCTEN.

IIpsimast B mpoctpancTBe. OOmue ypaBHeHUs NpsMol. BekTopHoe ypaBHEHHE MPSIMOIL.
[Tapamerpuueckue ypaBHeHHs npsamon. KaHoHHUYeckHe ypaBHEHUS NPSAMOM. Y paBHEHUS MPSAMOM,
IIPOXOZSIIEH 4Yepe3 JBE TOYKHU. YTOJ MEXAY IBYMsS IpPSAMBIMU. YCJIOBHS NapajuIEIbHOCTH U
HEePIEHANKYIIPHOCTH MPSIMBIX.

IIpsmass ¥ IUIOCKOCTH B IPOCTPAHCTBE.  YCIOBUS  NApPaJUICIBHOCTH U
NEePIEeHANKYIIPHOCTH MPSAMOM M IUIOCKOCTH. Touka mepecedyeHus MpsIMOH C IUIOCKOCTBIO.
Paccrosue ot Touku 1o miockocty. [1ydok mnockocTei.

Pazpen MareMaTHuecKuid aHAJIN3

Tema 7. ®yHKIUM OHOM AEHCTBUTEILHOM NIEPEMEHHOM

[TonsitTne mHOXecTBa. Jlornueckne cumBoibl. Onepanny HajJ MHOKeCTBaMHU. UMCIIOBbIE
MHokecTBa. [lonstue ¢ynkuuu. CrocoObl 3ananus ¢yHKMi. OCHOBHbIE CBOMCTBA (DYHKIMH.
OcHOBHBIE 37IeMEHTapHble PYHKIMU U UX TPApUKH.

Onementapabie ¢yHkiuu. OOpatHas ¢yHkiusa. Cnoxnas ¢yakuusa. Knaccudukamms
¢ynkuuii.  IIpeoOpazoBanue rpaduxoB. HesBHble  ¢yHkuun. @OyHKIUM, 3aJaHHBIE
NapaMeTPUUYECKHU U B MOJIIPHBIX KOOPJMHATAX.

Tema 8. Ilpenen pynkuuu. HenpepoiBHOCTH pyHKIMIH

IIpenen 4uCiIOBOM IOCIENOBATENBHOCTH M €ro reomeTpudeckuil cmbicia. Ilpenen
MOHOTOHHOW OTpaHUYEHHOM MocenoBarenbHocTU. Yncno e. Hatypansabie norapudmel. [Ipexen
(GyHKIUY B 0ECKOHEUYHOCTH U B Touke. OJJHOCTOPOHHUE Mpe/ieiibl (YHKINH.

beckoneuno maneie pyHkun. OrpaHndeHHble pyHKIuU. beckoneuHo 60bine GyHKIUN
U UX CBA3b ¢ OECKOHEYHO MAIBIMU (DYHKLIUSMH.

OcHoBHBIE TeOpeMbI 0 npenenax. [IpuzHaku cymectsoBanus npenena. llepssiil u BTopoit
3aMevarenpHble  mpenensl. CpaBHeHHME OECKOHEYHO MalblXx (YHKUME. OKBUBAJIECHTHBIE
0eCKOHEYHO MaJible (DYHKIUH.

HenpepbIBHOCTD (hyHKIIMU B TOUYKE M HAa cerMeHTe. TOUKM pa3phiBa U UX KIacCU(pUKAIHSL.
Onepauuu Hajg HempepbelBHBIME  (QyHKUusAMU. HempephIBHOCTH 37€MEHTapHbIX (YHKIIHA.
OcHOBHBIE CBOICTBA HEMIPEPHIBHBIX (DYHKIIMHA.

Tema 9. IudpdepenunaibHoe ncuncaeHne QyHKIUNA 0OHOM NepeMeHHOH

[Tpupamenne aprymeHTa W TpuparieHue (yHKIUH. 3aJadyd, MPUBOISIINE K TTOHSTHIO
npousBoaHOi. Onpenenenue npousBoaHou. uddepenuupyemocts ¢pynkuuu. ['eomerpudyeckuit
M MEXaHWYECKHH CMBICI TPOU3BOJHON. 3aBUCUMOCTh MEXKIY HENPEPBIBHOCTBIO H
muddepenumpyemoctbio Gynkiuu. [IpaBuna nuddepenunpoBanus. [IponsBonHas CIoOXKHON U
obpatHoit pynkimii. [I[por3BoAHBIE OCHOBHBIX dJIEMEHTAPHBIX PyHKIMI. Tabnuia npon3BOAHBIX.
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Huddepennupoanne HesBHBIX (QyHKIMA. uddepenunpoBanue ¢GyHKUIMM, 3aJaHHBIX
napaMeTpUyecKl. YpaBHEHHME KacaTedbHOHM M HopMain K KpuBoM. IIpousBojHble BbICIINX
nopsAAKOB. MeXaHM4eCKUi CMBICI IPOM3BOJHOM BTOPOro MNOPSAAKA. DKOHOMMUYECKUH CMBICI
IPOU3BOJHON (IIpeaebHbIE BETUUYMHBIL, 3IaCTUYHOCTb (DYHKLIUH).

Huddepennman ¢pynkuum u ero reomerpudeckuid cmpici. CBoiicTBa muddepeHnnana.
Hudbdepentinan  ciaoxkuot  pynknuum.  MuBapmanTHOocTh  dopmbl  nuddepennuana.
Juddepennuansl BEICIIMX MOPSAKOB.

Hexoropeie TeopeMbl o auddepeHupyemMbix QyHKIUsAX: Teopema depma, TeOpeMbl O
cpeaHem 3HadeHuu (Pomns, Jlarpaxka, Komm). ®@opmyna Teiinopa. PaznoxeHne HEKOTOPBIX
bynakuui o popmyne Makiopena. [Tpasuno JlonuTans packpbITHS HEONIPEACIEHHOCTEH.

HeoOxomumble ©  JOCTaTOYHBIE YCIOBUS BO3pacTaHUs W yObIBaHHS — (DYHKIHH.
Heo6xoaumoe 1 1ocTaTO4HbIE YCIOBUS CYLLIECTBOBaHUA 3KcTpemyMa (¢yHkuuu. Haubonbiiee n
HavMEHbIlIee 3HA4YeHUs (QYHKIUH. BBITyKIOCTs M BOTHYTOCTh rpaduka ¢GyHKUuH. Touku
neperu6a. AcuMnToThl rpaduka GyHkipyu. Oomas cxema ucciae10BaHus GyHKIUN U TOCTPOCHUE
e€ rpaduka.

[TpubnmxeHHoe pelleHue ypaBHEHHMH (HaxoxjaeHue rpy0o NpHOIMKEHHBIX 3HaueHUMH
KOpHEH TpauuecKuM METOJIOM, YTOYHEHHE HaWJICHHBIX 3HAYCHUIH KOPHEH METOIOM XOpI U
KacaTeJIbHBIX ).

Tema 10. UuTerpasbHoe ucuyucieHue (HeompeaeJeHHbId HHTErpaJ, onpeaeJeHHbI
HHTErPaJl M ero NPUJIoKeHus1)

[lepBooOpa3Hass (QyHKUMM U HeompeneneHHbld uHTerpaid. (OCHOBHBIE CBOICTBa
HEOMPEJEICHHOT0 HMHTerpana. TaOnuma OCHOBHBIX HMHTErpasioB. (OCHOBHBIE  METObI
UHTETPUPOBaHUS (METOJ PA3JIOKEHUs, METOJ 3aMEHbI MEPEMEHHOM, METOJl MHTETPUPOBAHUS 110

Y4acTsIM).
WHTerpupoBaHue palMoOHANIbHBIX (QYHKIUH. VHTerpupoBaHue TpPUTOHOMETPHUYECKHX
GyHKIMH. WHTerpupoBaHre HEKOTOPHIX HppalMOHANBHBIX (yHKuuM. WHTerpansl, He

BBIpa)KAIOIINECs yepe3 dJeMEeHTapHbIe (PYHKIHH.

3ajauM, TNPUBOASAIIME K ONpeAeNeHHOMY uHTerpainy. HHterpanpHas cymma.
OnpeneneHHplld  MHTETpal M €ro TEOMETPUYECKHM CMbIcaH. Teopema  CylECTBOBAaHHUSA
onpenesnéHHOro uHrerpana. OCHOBHBIE — CBOMCTBAa OIPEAEICHHOrO HHTerpana. Teopema o
cpeaHeM 3HaueHMH. OIpEeNeneHHbII MHTErpall ¢ MEPEMEHHBIM BEPXHHUM IPEACIOM M €ro
pou3Bo/iHasA 1o 3ToMy npeneny. @opmyna Herorona-JleiiOnumna.

OCHOBHBIE METOJIbl BBIYMCIIEHHUS OIPEEICHHOTO MHTErpana (3aMeHa MEepeMEeHHOW U
UHTETPUPOBAaHUE [0 4YacTSIM B ONpPENEIEHHOM HHTerpaie). ['eoMmerpuyeckue NPHIOKEHUS
onpenenéHHOro  uHTerpana.  HecoOcTBeHHble  uMHTerpajibl.  Vcmonb3oBaHMe — MOHSATHSA
OIIPEINIEHHOT0 UHTErpaia B 3JKOHOMUKE.

Tema 11. [InddepenumnaibHble ypABHEHUS

Huddepennmansusle  ypaBHeHHs. OCHOBHBIE TMOHATHA. 3aJa4yd, NPUBOJAIINE K
muddepeHunanbHbIM - ypaBHeHUAM. Jluddepennuanpaple  ypaBHEHHS TMEpPBOTO  IMOpSIKa.
Pemenne, rpagux  pemeHus — (MHTerpambHas — KpuBas). ['eomeTpuyeckuid  CMBICH
muddepeHnuanbHoro ypaBHeHus. M3okimmna. OOmiee u yactHoe pemeHus. Teopema o
CYLIECTBOBAHNUU U €IUHCTBEHHOCTH PELLEHMUSL.

VYpaBHeHHS TMEpBOro TMOpSAAKAa C pa3feNsomUMUcT nepeMeHHbIMU. OJHOpOIHBIE
muddepeHnnanbHble ypaBHEHHS TepBoro nopsaka. Jlunelnsle auddepeHnuansable ypaBHEHHS
nepBoro nopsiaka. YpasHenue bepuynnu. YpaBaenune B monHbIX nuddepenimanax. YpaBHEHUs
Jlarpanska u Kiuepo.

Juddepennuanbible ypaBHEHUS BBICHIMX TOPSAKOB. YpaBHEHHs, JOIyCKaroIiue
NOHW)KeHHe mopsaaka. JluHelHsle oaHOpoaHble AuddepeHnanbHbple ypaBHEHUS BTOPOTO
nmopsi/Ika C TOCTOSHHBIMU Kodd¢uimentamu. JIuHelHble omHOponHble muddepeHaibHbe
ypaBHEHUsI N-TO TOpSAAKA C TOCTOSHHBIMH Kod(durnueHTamu. JInHeHHbIe HEOTHOPOAHBIC
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muddepeHnanbHble  ypaBHEHUST BTOPOTO TMOpsiAKA  C  TMOCTOSIHHBIMH KO3 HUIMEHTaMHU.
Hcnonb3oBanue nuddepeHnnansHpIX YpaBHEHN B S)KOHOMHYECKOW TUHAMUKE.

Tema 12. Paabl

UYucnossle psibl. OcHOBHBIE NOHATUA. Psan reomerpudeckoit nmporpeccuu. CXoauMocTb
psna. [Ipocreiimme cBoMCTBa YMCIOBBIX psA0B. HeoOXoauMBli IpU3HaK CXOIUMOCTH YUCIOBOTO
pana. 'apmonnueckuid psia. JlocTaTodHbIE IPU3HAKU CXOAMMOCTH 3HAKOIIOIOXKHUTENIBHBIX PSAIOB:
IPU3HAK CpaBHEHUs, pu3Hak JlanamOepa, uurerpanbHblil mpusHak Kommu. 3Hakoudepenyrommuecs
psansl, npusHak JlelOHMna. 3HakomepeMeHHblE psabl. JlocTaTOYHBIA INPU3HAK CXOAWMOCTU
3HAKONEPEMEHHOT0 psifa. AGCOIIOTHAS U YCIOBHAs CXOAUMMOCTh. OCTaTOK psjJia U €ro OLEHKA.

OynkipoHanbHble psafabl. OO0MacTh CXOOUMOCTH (DYHKIMOHAIBHOTO psna. [IpaBuibHO
cxonsuumecs (pyHKIMOHAIBHBIE PSI/IbI U UX CBOMCTBA.

Crenennble psapl. OOIacTh CXOAMMOCTH CTENEHHOro psnga. Teopema AOemns. Pammyc
CXOJIMMOCTH, MHTEepBall cXoAuMocTu. CBOMCTBa CTENEHHBIX pAOB. Paznoxenue ¢yHKuui B
crerieHHble psabl. Psn Teiinopa. PasnokeHue HEKOTOPBIX AIIEMEHTAapHBIX (YHKUIUH B PSIbI
Teinopa n MaxkiiopeHa.

Tema 13. ®yHKUMHU HECKOJIbKHX MepPeMEHHbIX

@YHKIUU HECKOJBKUX MepeMeHHbIX. OCHOBHBIE NOHATHS. DYHKIMS ABYX MEPEMEHHBIX U
e€ obnacte onpenenenus. ['paduk pyHKImMM IBYX nmepeMeHHbIX. [IoHsATHE O MHOXKECTBE (JIMHUM)
ypoBHS (DYHKIUH JBYX IMEPEMEHHbIX. DKOHOMHYECKHE WILTIoCcTpauud ((QyHKIMH crpoca U
peUIOKEeHUS, (PYHKITUS TTOJIE3HOCTH, MMPOU3BOJCTBeHHAS (PyHKIMs). [Ipenen u HepephIBHOCTh
byHKIIMM HeCcKONbKUX nepeMeHHbIX. [lonstne obmactu. Touku paspeiBa. CBoiicTBa (QyHKIUH,
HEIMPEPHIBHBIX B OTPAHUYCHHON 3aMKHYTOW 00JIacTH.

YactHble mpou3BOIHbIE. ['€OMETpUYECKIIT CMBICT YaCTHBIX MPOU3BOAHBIX (PYHKIIMU JIBYX
nepeMeHHbIX. YacTHbIE MPOU3BOAHBIC BHICIIUX MOPsSAKOB. [lomubi muddepeniman GyHKINNA
HECKONBKUX  mepeMeHHbIX. JluddepeHuupoBaHue CIOXHBIX W HESBHBIX  (DYHKIIMA.
Huddepentnansl Beicux nopsiakoB. [IpousBoanas mo HampaBieHuio. ['pamueHT (QyHKIHH.
KacarenpHast 110CKOCTh U HOpMailb K TOBEPXHOCTH.

OkcTpemMyM (GYHKIMM JBYX TMepeMeHHBIX. HeoOxomMMble W JIOCTATOYHBIE YCIOBHS
CYIIECTBOBAaHUS OHKCTpeMyma. Haubonpilee W HauMeHbIee 3HAUeHUS (QYHKIUHU JBYX
MEPEMEHHBIX. Y CIIOBHBIM 3KCTpemMyM. Merton mMHoxutenei Jlarpanxa. OyHKIMU HECKOJIBKHUX
MEPEMEHHBIX B IKOHOMUYECKON TEOPHUH.

DNeMEHThl HWHTErPaIbHOTO MCUUCICHUS I (DYHKIMH HECKOJbKUX TEPEMEHHBIX.
[lonsiTue, CBOMCTBA M OCHOBHBIE METO/IbI BBIUUCIECHUS KPaTHBIX UHTErpasioB. KpuBosnHelHbIE
WHTETPAJIbl: TIOHITHE, KIaCCU(PUKAIIHS, CTIOCOOBI BHIYUCIICHHUS.

BekropHoe none. BekropHble TUHUU.

Hupkynsuus, porop BekTopHOro nojs. [lorenuuanbHoe mose. [I0TOK BEKTOPHOTrO OISt
4yepe3 NOBEPXHOCTh. J(uBepreHuus.

3.2. ConepxxaHue NPAKTHYECKOr0 0J10KA 1M CHMILIUHBI
Ounas popma 00yueHus (NOJHBIH CPOK)

Ne Tema npakTH4YecKOro (CEMHHAPCKOro, Ja00PaTOPHOI0) 3aHATHS
1 2
113 1 Martpuiisl 1 oniepaliii HaJl HUMU. Beruucienue onpenenureneid N-ro nopsijaka
1132 Haxoxxenne o0patHO# MaTpHipl. PeliieHne MaTpryuHbIX YpaBHEHHH

113 3 CJIAY u merozip! ux perenust (Meton o0paTHoi Matpuubl, Meror Kpamepa, metox ['aycea)

113 4 CucTeMbl TMHEHHBIX OJHOPOHBIX ypaBHEHHH. DyHIaMeHTAIbHAS CHCTEMA PEILICHUH.

113 5 BekTopbl 1 oniepaiiuy HaJy HUMU

113 6 CranspHOe U BEKTOpHOE IIpon3BeacHms. CMeNanHoe TPOU3BEACHIE TPEX BEKTOPOB

137 | KommekcHble Ynciia 1 oniepaliyl Hal HUMU. AnreOpandeckast, TPUrOHOMETpHYecKas,
NoKa3aTesbHas OpPMbI KOMIUIEKCHOTO YHCTIA.
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113 8 Komrurekchrle uncia. CTeleHb KOMILUIEKCHOT'O YHCIIA. KOpeHL N-H CTCIICHH U3 KOMILICKCHOI'O
qucia.

1139 CoOCTBeHHBIC BEKTOPHI M COOCTBEHHBIE 3HAYCHHSI TMHEHHOTO orepaTopa.

1310 | Keagpatuunbie GOpMBI

1311 | Ilpsmas Ha minockoctH. KpuBble BToporo mopsijaxa

I13 12 | Tlmockocts. [Ipsimast B mpocTpaHCTBE

13 13 | OyaKimm o1HOM IEHCTBUTENBHOM ITepeMEeHHO: peoOpa3oBaHme TpaduKoB

113 14 | IIpemen 9ucioBOM HOCIIEIOBATELHOCTH

13 15 | Tlpenen dynxipm. HenpepbIBHOCTS (yHKIHI

1316 | Tpoussoanast u auddepentman GyHKIMI 0JJHON HE3aBUCHMOH ITepeMEHHON

11317 | IlpaBuno Jlonurans pacKpbITHs HEONPEACIEHHOCTEM.

I13 18 | Dkcrpemym yHKITNN

[13 19 | HccrnenoBanme dyHKIMH cpeacTBamMy UG (hepeHIMAITBFHOTO UCUHCIIEHHS M TTOCTpOeHNe e€ rpaduka

I13 20 | HeonpeneneHHsIH HHTETpaT; OCHOBHBIE METO bl HHTCTPUPOBAHKS

I13 21 | HeonpeneneHHbIH HHTEpall; OCHOBHBIE METOIbI HHTCTPHPOBAHKS

I13 22 | OcHOBHBIE METO/IBI BEIYHCIICHUST ONPEIETICHHOTO MHTErpaa.

I13 23 | T'eoMeTpryecKre MPUIIOKEHMSI ONPENEIEHHOIO UHTErpaia

1324 | JuddepenumansHbie ypaBHeHus riepBoro nopsiaka. JuddepeHimaisapie ypaBHEHHS TIEPBOTO
IOpsiAKa C pasaeasaOIMMUCS IEPEMEHHBIMU.

[13 25 | JIuneiinble quddepeHIManbHble YpaBHEHHUS IEPBOTO TOPSIKA

1326 | JubdepeHupansHple ypaBHEHHs], TOTYCKAIOIINE TOHIDKEHUE MTOPSAKA.

13 27 | Jluneitabie quddepeHnmanbabIe ypaBHEHHSI BTOPOTO TIOPS/IKA C MIOCTOSTHHBIMHU
K03 duIMEeHTaMH.

113 28 | Pamel. MccnenoBanve CXOMMMOCTH psia

[13 29 | Paznokenwne (pyHximii B creneHnsie psipl. Ps Teiinopa. PaznoskeHre HEeKOTOPBIX AIeMeHTapHBIX
¢yskImii B psyipl Teiiopa 1 Maksiopera

I13 30 | TIpowsBozanbIe U M hepeHIHATBI (PYHKIIMI HECKOIBKHX MePEMEHHBIX

11331 | IIpowsBoanas no HanpasieHuro. [ payeHT

[1332 | DkcrpemMyM QyHKIMM ABYX HE3aBHCHMBIX IEPEMEHHBIX

3aounasi popma o0yueHus (MOJIHBIH CPOK)

Ne Tema nMpakTH4YeCKOro (CEMHHAPCKOI0, J1a00PaTOPHOI0) 3aHATHS

1 2

13 1 Martpuiibl U ONIPEACITUTEINH.

113 2 CJIAY u merozip! ux perieHus (MeTos1 00paTHoi MaTpuibl, Meton Kpamepa, meton ["aycca)

1133 Ipenen dyakumm. HenpepbIBHOCTS yHKIWIA

113 4 [ponsBoanast u mrddepentman GyHKIMI OJHOH HE3aBUCHMON IIEPEMEHHOM

1135 HHTeraJ’IBHO@ HNCYUCIICHUC: OCHOBHBIC MCTOIbl UHTCTPHUPOBAHUSL

3aouHasn Gpopma 00yueHus (YCKOpeHHOe 00yUeHHe , M0JHoe YCKOPEeHHOoe 00y4Yenue)

Ne Tema NpaKkTHYECKOI0 (CEMHHAPCKOT0, J1A00PATOPHOI0) 3aHATHS

1 2

31 MaTpHIbl ¥ ONIPEACTUTEIH.

1132 CJIAY u meronp! ux perienns (MeTof] ooparHoii Matpuiibl, Merort Kpamepa, meron aycca)

113 3 [penen dhyrakimm. HenpepbiBHOCT QyHKIHI

113 4 [powmssoaHast u auddeperima pyHKIN OTHON HE3aBUCUMOM TIEPEMEHHOM

3.3. O6pa3oBarejibHbIe TEXHOJIOTHHI
Ounas popma 00yueHus (NOJHBIH CPOK)

Bun ®opma / MeToabl o
% y4e0HOoro
Ne Pa3nes, Tema 3ansiTust y4eOHOro HHTEPAKTHBHOIO BDEMEHN
3aHATHSA 00y4eHHs P

1 2 3 4 5

Martpuupsl 1 onepanuy HaJl HUMU.

PHLL patl A Kommnsrorepnas
1 | Beruucnenue onpenenureneii n-ro 113 100
CUMYJISILIUS
opsaKa
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2 Haxoxnenne obparHoi MaTpuipl. Pemenme Kommnsrorepnas 100
MAaTpUYHBIX YPaBHEHUI I3 CUMYJISIINS
3 CJIAY u MeTonbI UX pelIeHUs KomnsrorepHas 100
113 CUMYJTISIIHS
CkanspHOE U BEKTOPHOE
4 | MPOHM3BENICHMUS. Cmemannoe I13 Komrmsrotepnas 100
npou3Be/IeHHE TPEX BEKTOPOB CUMYJISIIUS
Ipenen ¢pynkupm. HenpepbIBHOCTR IIpakTHueckoe
byHKIWI 113 3aHATHE —
5 KOJIJICKTHBHAS 100
MBICIIUTENIbHAS
JeSITENbHOCTh
HccnenoBanue QpyHKIUM CpeCTBAMU MeTox MO3FOBOro
6 | muddepeHIaTPHOTO HCUHCICHUS U 113 100
noctpoeHue e€ rpaduka. Hrypma
IIpaBuno Jlonurans packpbITUSA IIpakTuky™m 11O
HeonpeaeaéHHOCTEH. pEILIeHHIO 3a1ay —
7 m paboTa B MaJIbIX 100
rpymmnax
(xoomepaTuBHOE
o0OydeHue)
HeorpeieneHHbIi HHTErpal: OCHOBHBIE
METO/IBI UHTETPUPOBAHUS (METOJ MeTo MO3FOBOTO
8 PasOAKEHIA, METOJL 3aMEHBI 113 - 100
NepeMEeHHON, METOl HHTETPUPOBAHUS
IO YacTsM).
OCHOBHBIE METOJIBI BEIYHCIICHUS [MpakTkyM mo
ONPEIIENIEHHOTO MHTerpaia. peILIeHHIO 3a1ay —
9 ['eomeTprdeckue MPUIOKEHHUS m3 paboTa B MaJIbIX 100
OTpEIENIEHHOTO UHTETpaIa (BbIYUCIICHHE rpymmnax
IUIOLIAJIeH TIIOCKUX (DUTYD, BBIYMCIICHUE (xoomepatuBHOE
00BEMOB TeN BpallleHNs). o0OydeHue)
JuddepeHimanbHbie ypaBHEHHUS TIEPBOTrO [TpakTrKy™m 110
niopsinka. JluddepeHimansHabie ypaBHSHMs PEIICHHUIO 331249 —
10 | MepBOTO MOPSKA € Pas/IENAIOIIMACS m paboTa B ManbIx 100
NepEeMEHHBIMH. rpymmnax
(xoomepaTuBHOE
o0OydeHue)
Jluneiinsie nudepernmanpabIe [IpakTukym o
YpaBHEHUS [IEPBOTO TOPSIIKA pENIeHNIO 3329 —
11 m3 paboTa B MaJIbIxX 100
rpymmnax
(xoomepaTtuBHOE
o0ydeHme)
Huddepenimansapie ypaBHEHH, [IpakTrky™m o
JOIYCKAIOIINE MOHWKEHHE TTOPsAKa. pelIeHHIo 3a1ay —
12 3 paboTta B MaJbIxX 100
rpyrmmnax
(xoomepatuBHOE
o0ydeHre)
Jlunetinsie quddepeHnmanbHbIe [IpakTukym no
YpaBHEHUS BTOPOT'O MOPSI/IKA C pelIeHHIo 3a1ay —
13 | mocrostHHBIMU KO3 UITHEHTAMU. 113 paboTa B ManbIx 100

rpymmnax
(KoomepaTuBHOE
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o0yueHue)

14

Paznoxxenvie (hyHKIWIA B CTETIEHHBIE PSIIbL.
Psin Teitnopa. PaznoxeHe HEKOTOPhIX
aNIeMeHTapHbIX (DYHKIMH B psiapl Teiinopa
1 MaksiopeHa

Jlexug-
KOH(EPEHIIHS

100

15

IIpomsBommbIe 1 aruddepeHT b
(DYHKIMI HECKOJIBKHX MEPEMEHHBIX

I13

[IpakTuky™m o
pelIeHHo 3a1ay —
paboTa B MaJIbIX
rpymmnax
(KoomepaTuBHOE
o0yueHue)

100

16

DkcTpeMyM (QDYHKIH JIBYX HE3ABUCHMBIX
MIePEMEHHBIX

I13

IIpakTuky™m 1o
PELICHUIO 33134 —
paboTa B MaJIbIX
rpymmnax
(rxoomepaTuBHOE
o0OydeHue)

100

Hroro %

25%

3aounas opma o0yueHus (MOJHbINA CPOK)

Pa3nen, Tema 3aHaTus

Bun
y4eOHOoro
3aHATHSA

®opma / MeToabl
HHTEPAKTHBHOTO
00y4eHus1

% y4e0HOTO
BpeMeHH

2

3

4

5

CJIAY u MeTofsl UX pEeLIeHHUS.

I13

Kommerotepnas
CUMYJIAIUA

100

[penen dhyraxmm. HempepsBHOCTS QyHKIII

113

[IpakTuky™m o
PELIeHUIO 33134 —
paboTa B MaJIbIX
rpymmax
(xoomepaTuBHOE
o0yueHue)

100

HHTeraJ’IBHO@ HCYHCIICHUE. OCHOBHBIC
MCTOJbI UHTCTPHUPOBAHUS

113

MeTtoa MO3roBOro
mTypmMa

100

HToro

30%

3aouHas opma o0yueHusi (yCKOpeHHOe 00yUeHHe , MOJTHOe YCKOPEHHOoe

o0y4enue)

Pa3nen, Tema 3anaTus

Bun
y4eOHOro
3aHATHSA

®opma / MeToabl
HHTEPAKTHBHOTO
o0yueHust

% y4eGHOrO
BpeMeHHU

2

3

4

5

CJIAY u MeTopl UX PEeUIeHHS.

I13

Kommnsrorepras
CUMYJIALIUS

100

[penen ¢pyrxipm. HempepbIBHOCTS PyHKITHI

113

[IpakTuky™m 1o
PELIeHUIO 33134 —
paboTa B ManbIx
rpymmnax
(xoomepaTuBHOE
o0OydeHue)

100

HToro

25%
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Pa3nen 4. Opranusamnusi CaMoCTOSITeIbHOM PadoThI 00yYaKOIIHXCSI

4.1. Opranu3anusi cCaMOCTOSITEJIbHOH PadoThl 00yYAIOIUXCS

Ne
Ne Paszpnen, TeMa AUCHUILIUHBI Ne pexoMeHyeMou
BOIpOCOB JUTEPATYPbI
1 2 3 4
1 | Marpuis! 1 orpeeuTeT 1-2 1-5
2 | CucreMpl JIMHEWHBIX ITeOPANYECKUX YPaBHEHHIA. 3-4 1-5
3 | DreMeHTbI BEKTOPHOM areOphl 5-17 1-5
4 | Muorowienbl. KoMILieKCHbIe Yncria. 18-20 1-5
5 | Jluneiinbie oTOOpaKeHHsI 21-26 1-5
6 | DreMeHThI aHATIMTHYECKOM TEOMETPHM. 27-44 1-5
7 | ®yHKIWMK OJHOI IEHCTBUTEIIHHOMN [IEPEMEHHOM 45-49 1-5
8 | Ipenen dyukimm. HenpepsIBHOCTD (YHKIHH. 50 1-5
CPEHIMATBHOE  HMCUKCIIEHHE VHKIMH ~ OJHOM
9 ﬁjp‘zﬁefm*(‘;“‘ ¢ HOit | 51 55 1-5
10 WurerpabHoe  vicumiclicHHe  (HEOTPEICNCHHBI  WHTETPa, 56-60 1-5
OTpe/IeTIEHHBI MHTErpal U ero MPHIoKEHHs]) i i
11 | Judbdepenimaibabie ypaBHEHNS. 61-73 1-5
12 | PsypL 74-86 1-5
13 | OyHKIMM HECKOIBKHUX TIEPEMEHHBIX. 87-103 1-5

Ilepeyennb BOPOCOB, BBIHOCHMbIX Ha CAMOCTOATEIBHYIO padoTy 00y4aroImmxcst

1.

2.

o

8.
9.

Panr matpunel. Panr crynenuaroi Matpuiel. HeM3MEHHOCTB paHra mnpu 3J1eMEHTapHBIX
peoOpa3oBaHUAX MATPUIIBL.

Kpurepuii nuHeitHOM HE3aBUCUMOCTH CTPOK (CTONO1I0OB) MaTpuIlbl. Teopema o paHre
MaTpULBL.

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

COBMCCTHOCTH CHUCTCMBI ypaBHeHHﬁ.

. Monens JIeoHTheBa MHOTOOTPACIEBOM S3KOHOMUKH. [IpoayKTHBHBIE MOIeH JIECOHTHEBA.

Kpurepun npoayKTHBHOCTH.

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

KOOpI[I/IHaTBI BCKTOpA. Yron MCKAY ABYMS BEKTOpaMHU.
HpOCKIII/IS[ BCKTOpAa Ha OCb U COCTaBJIAIOIIAsA BEKTOPA 110 OCH.

. BCKTOpBI B TpéXMCpHOM IMPOCTPAaHCTBC. Paznoxenue BCKTOpAa Ha COCTABJIAOIINEC I10 OCIAM

KOOp/MHAT.
Hanpagsnsronye kocunychbl BekTopa. OpTOHOPMUPOBAHHBIN Oa3uc.
VYciioBre KOJUTMHEApHOCTH JIBYX BEKTOPOB.

10. CkanspHoe mpoM3BeIE€HHE BEKTOPOB M €ro CBOMCTBAa. BekTOpHOE MpoH3BeneHHE, €ro

cBoiicTBa. CMmellaHHOE MPOW3BENEHUE TPEX BEKTOPOB, €ro CBOMCTBA, r€OMETPUUYECKUI
CMBICII.

11. VYcnoBue KOMIUIAHAPHOCTH TPEX BEKTOPOB.
12. TloHATHe TMHEHHOTO BEKTOPHOTO MPOCTPAHCTBA.
13. Bektop B N-mMepHOM TpocTpaHCTBe. JIWHEHHas 3aBUCHMOCTh M HE3aBHCHMOCTb

BEKTOPOB.

14. Pa3mepHOoCTb M 0a3uC BEKTOPHOIO MpoCTpaHCTBA. PaznokeHue BekTopa Mo Oasucy.

Marpuia nepexozia K HOBOMy 0a3HCy U €€ CBOWCTBA.

15. JluneitHbIC TOATIPOCTPAHCTBRA.
16. EBkmmunoBo npoctpaHcTBo. CBOICTBA AJIMHBI BEKTOPA.
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17. OproHopmupoBaHHas cUCTEMa BEKTOPOB. OPTOrOoHaNIbHOE JOMOJIHEHUE, M0 CBOMCTBA.
18. Aunrebpanueckas popmMa KOMIUIEKCHOTO uucia. J{edcTBUS ¢ KOMIUIEKCHBIMU YUCIIAMU.
19. Tpuronomerpuueckass ¢opma KomIUIeKCHOro uyucna. llokaszarenmpHast — ¢opma
KOMIIJIEKCHOT'O YHCJIa.
20. Cremnenb KoMILIEKCHOTO yrcia. KopeHb N-if cTeneHn u3 KOMIUIEKCHOTO YUCIIa.
21. JIuneiHbIe orepaTophl U UX CBOMCTBA. MaTpHIIBI OrepaTtopa B pa3HbIX Oa3ncax.
22. CoOCTBEHHBIE BEKTOphl M COOCTBEHHBIC 3HAUCHHS JIMHEHHOrO oreparopa. HeszaBucMMOCT
COOCTBEHHBIX BEKTOPOB.
23. CUMMETpUYHBIH Orleparop.
24. OpTOroHATLHOCTh COOCTBEHHBIX BEKTOPOB.
25. KBagparmunsie hopmel. [IpuBenenne kBaapaTtnaHoil popMbl K KAHOHUYECKOMY BUJTY.
26. Kpurepuii CunbBectpa.
27. Tlpsimast Ha TUIOCKOCTHU. Y paBHEHHE TIPSIMOH € YITIOBBIM KOI(P(PHUITEHTOM.
28. OOb111ee ypaBHEHHE TPSIMOIT M €10 YacTHBIE CITydau.
29. Touka nepeceveHust IPSIMBIX.
30. YpaBHeHue npsMoid, IPOXOJIALIeH Yepe3 JaHHYO TOUKY B 3aJaHHOM HallpaBjie HHU.
31. YpaBHeHue my4ka npsvMbIX.
32. YpaBHeHHe MpsAMOM, MPOXOAAILEeH yepe3 B JaHHbIe TOUKH. BbIucieHue yriamexmy JByMs
TPSIMBIMHL.
33. YcnoBus napajuieNbHOCTH M NEPHEHAMKY/IAPHOCTH JBYX MpsAMBIX. PaccTosHue OT TOUKU 110
IIPSIMOM.
34. Kpusie BTOporo mopsaka. OKpyKHOCTb, 3JUIMIIC, rurepOona u mapabona (MX CBOKCTBA U
KaHOHWYECKUE YPaBHEHUSI).
35. [IpuBeneHue o01Iero ypaBHEHUsI KPUBO BTOPOTO MOPSIIKA K KAHOHMYECKOMY BUJTY.
36. Inockocth. YpaBHEHHE MOBEPXHOCTH. HOpMaITHbHBII BEKTOP TTIOCKOCTH.
37. YpaBHEHHeE IIOCKOCTH, POXOJISILIEH Yepe3 JaHHYIO TOUKY.
38. OOriee ypaBHEHHME TIOCKOCTH U €70 YaCTHBIE CITydJau.
39. VYron Mexay IUIOCKOCTAMHU. YCIOBUS MNapaUIeNbHOCTU U MEpIEeHIUKYISPHOCTH JBYX
IIOCKOCTel. Touka nepecedeHust TpEX IIIOCKOCTEM.
40. Ilpsmas B mpoctpancTBe. OOLIME ypaBHEHHS TPSIMOI.
41. BexktopHoe ypaBHeHHE MpssMoit. [lapamerpuueckue ypaBHEHUsI TIPSIMOM.
42. KaHOHMYECKUE ypaBHEHUS PSIMON. Y paBHEHUSI IPSIMOM, MPOXOJIIIEH yepe3 IBe TOUKH. YTl
MEXTY IBYMsI IPSIMBIMU. Y CITOBHS TIAPAIUIENTEHOCTH | 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 pynkuun. CriocoOs! 3ananus GyHKIuA. OCHOBHBIE CBOMCTBA ()yHKITHIA.
47. OcHOBHBIE 371IeMeHTapHble GYHKINU U uX rpaduku. O6patHas GyHkius. CroxHas
GyHKIHS.
48. Knaccuduxanus ¢pynkuuid. [IpeodpazoBanue rpaukos.
49. HesBubie ¢pyHKIMHA. OYHKINH, 3aJaHHBIC TAPAMETPUIECKHU 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. DKOHOMMYECKHI CMBICI MTPOU3BOAHON (IpeeTbHbIC BETUUYHUHBL, YTaCTUYHOCTD
byHKINN).
54. Hexotopsie Teopemsl 0 nuddepeHunpyeMbix GyHKIHIX: Teopema Depma, TeopeMbl 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 3HaueHnu ( Posuis, Jlarpaxa, Kowmn). ®@opmyia Teitnopa. Paznoxkenue
HEKOTOpbIX GpyHKLUH 110 Gpopmysie Makiopena. I1paBuio Jlonurans packpeitus
HEOIIPENEIEHHOCTEN.

[TpubnnxeHHoe pelieHne ypaBHEHUH (Hax0xk/J1eHHe rpy0o NpuOINKEHHbIX 3HaUeHHUH
KOpHEe# rpaduueckuM METOI0OM, YTOYHCHHE HAlICHHBIX 3HAUCHUH KOPHEH METO0M
XOpJ ¥ KacaTesIbHBIX ).

WuTerpupoBanue parroHaabHbIX (yHKIUH. HTErpupoBaHue TPUrOHOMETPUYECKUX

¢bynkuuii. MHTErppoBaHue HEKOTOPBIX UPPALIMOHAIBHBIX (DYHKLIUH.

WuTerpainbl, He BRIPXKAIOLIMECS Yepe3 AIeMEHTapHbIe (PYHKITUH.

Teopema o cpenHeM 3Ha4YEHUU.

Hecob6cTBeHHBIE HHTETPAIIBI.

Hcnonb30BaHne NOHATHA ONPEACIEHHOIO HHTErpaia B 3JKOHOMUKE.

Huddepenunansupie ypaBHeHHs. OCHOBHBIC MOHATHA. 3a7a4u, IPUBOISIIUE K
nuddepeHInaTbHbIM YPABHEHUSIM.

Huddepennnanpapie ypaBHEHHS MIEPBOTO Mopsaka. Pemenne, rpaduk pemeHus
(uHTerpanpHas kpuBas). ['eomerpuueckuii cMbici qudGepeHIMaIbHOI0 YpaBHEHUS.
N3oxnuna.

O0wiee u yacTHoe perieHus. TeopeMa o CyIeCTBOBaHUU U €IMHCTBEHHOCTH PEILICHHS.

YpaBHEHHUs IEPBOIO MOPSAKA C PA3ACIAIOIIMMUCS IEPEMEHHBIMMU.

OpnHoponnble AuddepeHLnanbHble ypaBHEHHUS IEPBOTO MOPSIKA.
Jluneiinple muddepeHraIbHbpe YpaBHEHHS IEPBOTro NOopsiika. Y paBHeHne beprysum.
VYpaBHeHue B NOIHBIX AU depeHnnanax. Ypasuenus Jlarpanxka u Kuepo.

Huddepennnansabie ypaBHEHHUS BBICIINX TOPSIIKOB.

VYpaBHEHMS], JONIYCKAIOLUE IOHNKEHHUE MTOPSIKA.

JIuneiinbie ogHOpOAHBIE AU(PepeHInanbHbIe ypaBHEHHS BTOPOTO MOPSAKA C
MOCTOSIHHBIMU K03 punimeHramu.

Jluneitnsle ogqHOpOHbIE MU depeHIMaTbHBIE YPaBHEHUS N-TO MOpsJIKa C
MOCTOSIHHBIMU K03 purimeHramu.

JIuneiiHble HEOAHOPOAHBIE AU(PepeHIINaTbHbIE YPAaBHEHUS BTOPOTO MOpsiiKa ¢
MOCTOSIHHBIMU K03 purimeHramu.

Ucnonb3oBanue nudepeHnaibHbpIX YpaBHEHUM B 9dKOHOMHUYECKOW THHAMUKE

Yucnosslie psiibl. OCHOBHBIE TOHSTHSL.

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

CXOJMMOCTH YMCIIOBOTO Psija.

I"'apmoHnueckuii psz.

JlocTato4yHble PU3HAKU CXOIUMOCTH 3HAKONOJIOKHUTEIBHBIX PSAIOB: IPU3HAK

cpaBHeHMsI, mpu3Hak [lanamOepa, MHTErpanbHblii mpu3Hak Korm.

3Hakouepeayomuecs psabl, npusHak Jleitouua.

3HakonepeMeHHbIE psiibl. Jl0CTaTOUHBIN MPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHOTO

psaa.

AOGcomoTHas M yCIOBHAsA CXOAUMOCTh. OCTaTOK psijia M €ro OLIEHKA.

OyHKIMOHANbHBIE psAbl. O6IaCTh CXOAUMOCTH (PYHKIIMOHAIBHOTO psja. [IpaBuibHO
cxonsuecs GyHKIMOHATIBHBIE PSAABI U X CBOMCTBA.

Crenennsie psapl. O01aCTh CXOAMMOCTH CTETICHHOTO Psija.

Teopema AGerns. Pannyc cxoauMocTu, MHTEPBAl CXOJUMOCTH.

Pasnoxxenue ¢pynkuuii B crenennsie psaasl. Psag Teiinopa.

PaznoxeHne HEKOTOPBIX dIeMEHTapHBIX PyHKIMI B psinpl Teinopa u MakiopeHa.

OYHKIMH HECKOJIBKUX MEepeMEHHbIX. OCHOBHbBIE MOHSATHS.

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

[TonaTne 0 MHOXXECTBE (JTMHUN) YPOBHS (PYHKIIUH IBYX MEPEMEHHBIX.
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90. DSxonommueckue WLTOCTpauy (HYHKIIUH CIIPOCa U MPEUIOKESHHUS, (DYHKITUS
TI0JIE3HOCTH, IPOU3BOJICTBEHHAS (DYHKIIHS).

91. TIlpenen u HENPEPHIBHOCTH (DYHKIIMK HECKOJBKUX NIepeMeHHbIX. [loHsTHE 00MacTH.
Touku pa3peiBa. CBOMCTBA QYHKIIHIA, HETIPEPHIBHBIX B OTPAaHUYEHHON 3aMKHYTOM
obmacTH.

92. YacTHble TpOU3BOJHBIC. | €OMETPHUUECKHI CMBICI YaCTHBIX TPOU3BOIHBIX (PYHKIIMH
JBYX TIepeMEHHBIX. YaCTHBIE IPON3BOHBIE BBICIITUX MOPSIKOB.

93. Ilonnsni nuddepennran GyHKIHH HECKOJIBKUX MIEPEMECHHBIX.

94. TuddepeHnupoBanue cI0KHBIX U HEIBHBIX (yHKUUHN. I depenimans BeICIIIX
MIOPSIKOB.

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

HOpMaJb K TOBEPXHOCTH.
96. DkcrpemyM (YHKIIUU JABYX MepeMeHHBIX. HeoOX0IMMBbIC U JOCTATOYHBIC YCIOBUS
CYILIECTBOBAHMSI SKCTPEMYMa.

97. HauGonpuiee 1 HaMMEHbIIEE 3HAUCHUS (PYHKIIUU JIBYX TIEPEMECHHBIX.

98. VYcnoBublii 5kcTpeMyM. Metoa MHOkHTeNel Jlarpanxa.

99. ®yHKIHMH HECKOJBKUX MEPEMEHHBIX B 9KOHOMHYECKOH TEOPHUH.

100. DneMeHThl UHTErPaIbHOTO UCYUCIEHUS Al QYHKINI HECKOJIBKUX MEPEMEHHBIX .
[TonsiTHE, CBOMCTBA M OCHOBHBIE METO/IbI BEIYUCIICHHS KPATHBIX HHTCTPAJIOB.

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

102.BekropHoe nosie. BekropHbie JIMHUH.

103.upkynsauusi, potop BekropHoro nois. [lorennuansaoe nose. [10Tok BEKTOPHOTO MO

yepes3 MOBEPXHOCTh. JluBepreHuus.

4.2. IlepeyeHb y4eOHO-METOANYECKOr0 00ecedeHHs1 CaMOCTOATEeJIbHOM PadoThI
o0yuarwuuxcsi

CamocrosTenbHas pabora oOydarolmuxcss oOecleunBaeTcsl  CIEeIyIOIUMH  yu4eOHO-
METOAMYECKIMH MaTepHaIaMH:
1. VYkazaHusmMH B paboueill mporpamme no gucuuivivge (m.4.1.)
2. JleknmoHHBIE MaTEepHAJIBl B COCTaBE y4eOHO-METOJMUECKOT0 KOMIUIEKCA TI0 AUCITUTIINHE
3. 3amaHusAMM M METOAMYECKMMH pEKOMEHIALMSMHU [0 OpraHU3alMM CaMOCTOSTEIbHOMN
paboThl 00YJAIOIIUXCS B COCTaBE YUEOHO-METOUYECKOTO KOMILIEKCA 1O JUCITUTIITHE.
4. T'noccapyeM MO JUCHUIUIMHE B COCTaBe Y4e€OHO-METOAMYECKOrO KOMIUIEKCa 10
JVICIIATUTAHE.
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00YUarOWUMUCA  YCMAHOBNIEHHbIX  Pe3yIbmamos 00pa308amenbHOU  NPOSPAMMUL.

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

MPOMEKYTOYHOM aTTeCTAIMU 00yUAOIIMXCS

DoHO OYEeHOUHBIX Ccpedcme No OUCYUNIUHE Npedcmasisen coboui COBOKYNHOCHb
KOHMPOIUPYIOWUX MAMEPUAIo8 NPeOHASHAYEHHBIX Ol UBMePEeHUs YPOBHA OOCMUNCEHUS

DOC no

OUCYUNTUHE UCNONL3YEMCs NPU NPOBEOCHUU ONePaAMmuSHO20 KOHMPOIS U NPOMENCYMOUHOU
ammecmayuu odyuarowuxca. Tpebosanus xk cmpykmype u cooepxcaruro POC oucyuniuHul
peanamenmupyromcs Ilonodxcenuem o ponoe OyeHOUHbIX MaAmepuaIo8 no NPOSPAMMAM BbICULECO
00pazosanuss — NPocpaAMMAam 6aKaiaspuama, Ma2ucmpamypbol.

5.1. TacnopT (poH/Ia OLIEHOYHBIX CPEICTB

Ounas ¢popma 00yueHus (IOJTHBIH CPOK)

OueHOYHbIE Cpeacrna

Kon
Ne KonTpoaupyemsie pa3aesnsl (TeMbl) HHANKATOpA U
B AUCHMIIIMHBI J 3 (J13, C3) CPO JecKpunropa
AOCTUKEHH S
KOMIIeTEeHIUI
1 2 3 4 5 6
Martpuiibl ¥ OPEICITATESH na-1 YK-1.1.,
1 YO YO, KP, I[IPB | IIPB -2 YK-1.2,,
CucreMbl  JIMHEHHBIX  anreOpandecKux na-3 vK- 1.1,
2 | YDaBHEHHIA. YO VO,KP,TIPB | TIPB | UJ-4 YK-1.2.,
DIIeMEHTbI BEKTOPHOM alreOphI NJ-5YK-1.1,,
3 YO YO, KP, [IPB | IIPB NJ-6 YK- 1.2.
MHorowieHsl. KomruiekcHble uncia na-7 vK-1.1,
4 YO YO, KP, [IPB | IIPB NJI-8 YK-1.2.,
JIvHelHbIE OTOOPKEHHS -9 VK- 1.1,
5 YO YO, KP, [IPB 11PB WT-12 VK- 1.2,
DIIEMEHTHI AHATUTHYECKON NeOMETPHUH NJ-11 VK- 1.1,
6 YO YO, KP, [IPB ImPB | UJ1-10 VK- 1.2.,
DyHKIMHY OTHOM ISHCTBUTEITLHON TTEPEMEHHOM NJa-5 YK-1.1.,
7 YO YO, KP,TIPB | IIPB | UJI-10 VK- 1.2,
Ipenen dynkipi. HempepbIBHOCTH (yHKIMN -7 YK- 1.1,
8 YO YO, KP, [IPB I1IPB -4 YK-1.2.
JubdepenimansHoe  UcunciieHne  (pyHKIMN Na-9 VK- 1.1,
9 OJTHOH TIepeMEHHOI YO YO, KP, [IPB I1IPB WI-12 VK- 1.2.,
WHTerpaibHoe eUrcieHre (HeONpeIeseHHbIA NJI-11 VK- 1.1,
10 | MHTCIpas, ONpECICHHBII MHTEIpaT W €ro | YO YO,KP,IIPB | TIPB | WJI-6 VK- 1.2.
TIPHJIOMKEHIIS)
JuddepeHmanbHbie ypaBHEHHS NI-3 YK-1.1.,
11 VO VO,KP,ITPB | TIPB | HJ-7 VK- 1.2,
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Pszel NnJ-5 VK- 1.1.,
12 YO YO, KP, IIPB IIPB W12 VK- 1.2.,
DYHKIIMH HECKOJIBKUX MEPEMEHHBIX NJ-7 YK-1.1.,
13 YO VO,KP,IIPB | IIPB | UJI-10 VK- 1.2,
3aouHasn ¢popma o0yuenus (MOJTHBIH CPOK)
OueHoYHbIE CPECTBA
Kon
Ne KonTposmpyemsie pa3aeisl (TeMbl) 13 (13, HHANKATOpPA H
JTUCHHUILTNHBI JI C3) CPO JecKpunropa
JOCTHKEHUSI
KOMIIeTEeHIM I
1 2 3 4 6
Matpuiibl ¥ OPEICITATEIH Na-1 ¥K-1.1.,
1 YO | KP,IIPB ITPB -2 YK-1.2.,,
CucTeMbl IMHEMHBIX alreOpaliecKiX ypaBHEHHIA. N1-3 YK- 1.1,
2 YO | KP,IIPB ITIPB Na-4 YK-1.2.,
DIeMeHTbI BEKTOPHO ayreOphI Na-5 YK- 1.1,
3 I1PB NJI-6 YK-1.2.
MHorouensl. KoMIuiekcHbIe uncra. Na-7 YK- 1.1,
4 I1PB N/1-8 YK- 1.2,
JIvHeNHbIE OTOOPaXKEHHSI Na-9 VK-1.1,,
5 HPB 1 12 vk- 1.2,
DIIEMEHTHI AHATUTHYECKON NeOMETPHUH NJ-11 VK- 1.1,
6 [1PB NJI-10 YK- 1.2,
DYHKITHH OJTHOM JISHCTBUTEILHON TIEPEMEHHOM NJ-5 VK- 1.1,
7 [1PB NJ-10 YK-1.2.,
Ipenen dyukipm. HenpepbIBHOCTH (yHKIMN N1-7 YK- 1.1,
8 YO | KP, IIPB ITIPB -4 YK- 1.2.
JuddepenimanbHoe ucuncienne GyHKIMN OIHON Na-9 VK-1.1,,
9 - YO | KP, IIPB [TPB WJT-12 VK- 1.2,
WHterpanbHoe  McuMclicHUe — (HEONpeeNICHHBII NJ-11 VK- 1.1.,
10 | MHTeIpa, ONpE/ENCHHBI  MHTerpan M ero | YO | KP, [IPB IIPB UJI-6 VK- 1.2.
TIPHJIOYKEHIIS)
JndhepeHImaTbHbIE YpaBHEHHS Na-3 vK-1.1,,
11 I1PB N1-7 YK-1.2.,
Psiiwr Na-5 VK- 1.1,
12 HPB 1 pe12 vk- 1.2,
DYHKIIMN HECKOJIBKUX MEPEMEHHBIX -7 YK-1.1.,
13 [1PB NJI-10 YK-1.2.,

3aouHas ¢popma o0yueHnst (YCKOpeHHOe 00yU€eHHeE , I0JHOe YCKOPEHHOe 00yJYeHue)
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Kountponupyembie paszaennl (TeMbl)

OueHovHbIE CpeacTBA

I3 (13,

Koa unaukaropa
U JIECKPUIITOPA

JTUCIHHUIINHBI JI CPO
C3) JOCTHIKEHHS
KOMIIeTeHIU i
1 2 3 4 5 6
MaTtpHis! 1 OHpeIeTHTeN nJ-1 VK- 1.1,
1 VO | KP, [IPB IIPB WJI-2 VK- 1.2,
CHCTeMbI JIMHEHHBIX areOpanyecKiX YpaBHEHHI nJ-3 YK-1.1.,
2 YO | KP,IIPB ITPB -4 YK-1.2.,,
DreMEHTbI BEKTOPHOM alireOphI na-5 YK-1.1,,
3 I1PB NJI-6 YK- 1.2.
MHoroureHsl. KoMIuiekcHbIe yucna. -7 YK- 1.1,
4 ITIPB NJI-8 YK-1.2.,
JIvHeHbIE OTOOPaKEHHS Na-9 VK- 1.1,
5 1PB W12 VK- 1.2.,
DIeMEHTbI aHATMTHYECKOI TeOMETPHH na-11 vK-1.1.,
6 I1PB Nn/7-10 YK- 1.2,
DYHKIMH OTHOM JEHCTBUTEBHOM MEPEMEHHOM -5 VK- 1.1,
7 I1PB N/7-10 YK-1.2,,
Ipenen dynkim. HenpepbIBHOCT (GyHKITHH na-7 YK-1.1.,
8 YO | KP,IIPB [TPB HUJI-4 YK- 1.2.
JnbdepenimaibHoe HCUUCTeHre (YHKIMN OTHOM Na-9 VK- 1.1,
9 A — YO | KP,IIPB [TPB WJI-12 VK- 1.2.,
WHuterpaibHoe  McUMclieHre  (HEONpe/IeIeHHbIH NJ-11 VK- 1.1,
10 | UHTErpal, ONpENEICHHbIA HWHTETpal W €ro [1PB HJI-6 YK- 1.2.
TIPHIIOKEHHS)
JudbepeHImabHbIe YpaBHEHHS Na-3 vK- 1.1,
11 I1PB -7 YK-1.2.,
Psizint NJa-5YK-1.1.,
12 1PB W12 VK- 1.2.,
DyHKIMN HECKOJTBKUX MTePEMEHHBIX NJa-7 YK-1.1.,
13 I1PB N1-10 YK-1.2,,

YcaoBHble 0003HaYeHNs OLIeHOYHBIX cpencTs (Croadust 3, 4, 5):

YO — yctupiii (hpoHTaNBHBIN, HHAMBUYaTbHbIN, KOMOMHUPOBAHHBII) ONPOC;
IIPB — npoBepka pedepaToB, KOHCIIEKTOB, IEPEBOIOB, PEIICHUH 3aJaHHH, BBHIITIOJTHEHHBIX

3aJlaHUl B OJICKTPOHHOM BUJIC U T.H.,

KP — KontponbHast paboTta (ayAUTOpHBIE WM JOMAllHHE, WHIUBUAYyalbHbIE, MapHbIE

WJIU T'PYIIIOBBIC KOHTPOJIBHBIC, CAMOCTOATCIIbHBIC paGOTBI, JHUKTAHTBI U T.I[.).
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5.2. OueHo4HbIe CPeACTBA TEKYIIEro KOHTPOJIs
IlepeyeHb NpakTHYECKHUX (CEMMHAPCKUX) 3aaHU I

Tema 1 «MaTpuubl U onpeaenuTe IN»
IpakTuyeckue 3aganus 1-2.
3agauu AJ5 CaMOCTOSITEILHOTO PelIeHus!

1 3 3 3 5 9
1. Haiitn cymMMy ¥ pa3HOCTb MaTpHIL: A=|5 -1 0| 4y B=|12 3 -5
4 1 2 -1 0 1
5 A 3 9 B -9 3
2. Haiitu matpuny C =24 + 5B, eciu A= 7 5"l 5 _g
3. Haiiti npousBenenus matpull AB u BA, eclin OHH CYILIECTBYIOT:
-1 3 2 5 1
2 A= 2 0 1| B=l1 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
= , B: 1 3
c) 5 5 8
9 1
a=[T 2 3 M) s_@ 05 3
9 21 2 3) 7
1
(12 3 4 |0
€) 21 23/ 7|5
-3
1 -1y
4. Boruncnuts 2 _3
5. Brruncnuth onpenenurenu:
3 4
Do -5
4 -3 5
n [3 -2 8
1 -7 -5
6. Haiitu oOpatHbie MaTpHIIBI 7151 CISTYIOIUX MAaTPHUIL:
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cosSa -Sina
a) A=| . ]
sina cosa
2 5 7
b) A=|6 3 4
5 -2 -3
7. Pemnth MaTpuuHbIC YpaBHEHUS:

a)

R

2 1), (107
11 1) 7lg 1 2

Tema 2 «CucreMbl JIUHEHHBIX aJredpandecKux ypaBHeHHD»

IIpakTuyeckue 3axanus 3-4.

3agaum AJ1sl CAMOCTOSITEILHOTO pereHust

Pemnts cucteMsl ypaBHEHUN METONAMM:

- ["aycca;
- Kpamepa;
- 00paTHOM MaTpHUIbL:
2%, +X, =X, =0
X +X; =1
3%, +X, +X; =5
b) X =X, + X =1
X, —2X,+X%X,=0
Tema 3 «J1eMeHTBI BEKTOPHOH aJare0pbr»
IIpakTuHyeckoe 3axanue S.
3agaun VI8 CAMOCTOSATEJLHOIO PeLICHUS
1. Haiitu ckansiproe mpomsseerne sekropos & =31 +4 J+5ku b=41+5j -3k,
2. Haiiti BexTopHOe rpomssesenne Bexropos a=21+5]+K u b=1+2j-3k.
3. Haiitu  cmemanHoe TpoW3BEeIEHHE BEKTOPOB A= - j +k, b=i+ j +k,
c=2i+3)+4k.
4. BbIUHCINTG CKASIPHOE MPOM3BEIECHHE BEKTOPOB A H b , €cIu |§| =5 = 5, ‘5‘ =4 u
BEKTOPHI 00pa3yroT yroma 45°.
5. Haiitn ‘AB , €CTIN A(]-; 2, 3) u B(3; -4; 6).
6. [Tokazatp, 4T0 BEeKTOpHI A = 7i —3j + 2k , b=3i —7j + 8Kk , C= I— J +k

KOMIIJTaHApHBI.

7. BBIYMCIUTE IJI0IIAL TPEYTOIBHUKA ¢ BEPLIMHAMU A(Z; 2; 2) , B (4; 0; 3) , C (O; 1 O).

24



N

A

o &

o N

OnpenenuTh CMENIAaHHOE MPOM3BEIEHHE BEKTOPOB A = (—3, 4,1) . b= (5, 2, 3) ,
C= (1, 4, 6) . ViccneioBaTh BEKTOPHI Ha KOMIIJIaHAPHOCTb.

Haiitu 06bEM TpeyronbHOM NUpaMuIbl C BEPIIMHAMU A(O; 0; 1) , B (2; 3 5) ,
C(6;2;3), D(3,7;2).

Tema 4 «MHuorowiennl. KoMmiekcHbIe YuCIa»
IIpakTuyeckue 3axanus 6-7/.
3agaum AJ1sl CAMOCTOSITEILHOI0 pereHust

Pemnts KBagpaTHOE ypaBHEHUE 4x* —20Xx+29=0.

Jlams! Komiuiekchbre ancma Z =95—12i, 2, =-6+8I,

Z

1

Haiitu: &1t 250 4= 25, 4172y, —

Z,

Kommiekcusie uncna Z; =1— I, Z, = —\/§ —i IPE/ICTABUTH B TPUTOHOMETPUIECKOM
Z
dbopme u HalTH Z, -1, Z_ :

2

o 4
Haiitu Bce 3HaueHus \/ -1 .

Bo3BecTn B cTerneHn JAaHHBIC KOMIIJICKCHBIC YHCJIa.
(3+4i)°
(L+2i)°
(-1+i)*
Tema 6 «eMeHTBI AHAJTUTHYECKO reOMeTPHN»

IIpakTHyeckoe 3axanue 8.
3aga4u 4719 CAaMOCTOAITEIbHOTO PeIICHUsI

Onpenenuts pacCTOSHUE MEKIY TOUKAMHU: A(3; 8) u B(—2; 5) .

[lokazaT, 4YTO TPEYTOJIBHMK C  BEpIIMHAMH A(4; 3), B(?; 6), C(Z; ll) -
IIPSIMOYTOJIBHBIN.

[loka3aTp, 4YTO TpPEYrOJBHUK C BEpUIMHAMH A(Z;—l), B(4; 2), C(5; 1) -

paBHOOEPEHHBI.
Haiitn Touky nepeceenns npsivbix: 2X+Y—1=0u X+2y+1=0.

Coctasutb ypasHenue mpamoii, npoxommeil uepes touxy M (=1 2) napamensho
npsivoit Y =—3X+1.

CocTaButh ypasHenue npamoii, npoxomseit uepes rouky M (—3; —1) neprenukynspro
npsvoii 2X+Y—3=0.

CocTaButh ypaBHeHue npsimoit, npoxoasumeii uepes roukn AL 2) u B(—2;3) .

TpeyroapHUK 3a/laH CBOMMH BEpIIMHAMH A(l, 2), B(—Z; 1), C(Z; 3). Haittu nnuny ero
BBICOTBI, IPOBEAEHHON U3 BEPIINUHBI A.
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CropoHsl AB, BC, AC tpeyrombauka [ ABC sanambr coorsercTBeHHO ypaBHeHHAMU:

4x+3y—-5=0, x—-3y+10=0, x—2=0.
JABC.

Onpenenutb

KOOPpAWHATBI

Tema 7 « DyHKUMH OHO¥ JeHCTBUTEJIbHOM NepeMeHHOI

IIpakTHyeckoe 3aganue 9.

3aayu 1JIsl CAMOCTOSITEILHOTO PeleHust
Haiitu o6macte onpeneneHus: GyHKITHIA:

f(x)=+x*-25

f(x) =1g(5x* +4x-9)
f(x) =Vx —lg(2x-3)

f (x) = arcsin(2x* + X)
3x-1

f(x -

()= J5x+35

f(x) =X —4+,/1——x

f(X) = 4/(x=9)(x+19)(x—21)

Haiitu o6macte 3HaYeHUH QYHKIIHINA:
f(x)=[x+1
f (X) =2+5sinx

f(x)=>
f (X) =1—3cos x
f(X)=—x*+8x—-13

VY CcTaHOBUTH YETHOCT WJIM HEYETHOCTD (DYHKIIMHA:

f(x) =x*sin7x
f(x) =5[] —3%x?
f(x)= xziﬁ+ 2sin x

2
F(x) = 2

2x -1
1+ X

f9=lg—

TeMa 8 «Ilpenen pynkunu. HempepbiBHOCTH PyHKIMI»

IIpakTHyeckoe 3axanue 10.

3agaum 1151 CAMOCTOATEILHOTO peuIcHUsA

Haiitu npenenst pyHkimii:
x*+3x+2
m_——
x>22x°4+5x+2
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A x+x2 -2
lim

x—>-1 X+1

o 2x2-3x+1

Qﬂ>@+2x—3

lim x2+4x-21
9 w3 2x° —Tx+3

. 2x°+5x-7
2 IXIIH Al —x-2

Jx+4-1

f) lim =

=3,[3-2x -3
lim 2X+3-3
2 =8 2 —x+1
2-3x—x*
" M 5 -1
| _ ( 12 1 j
) lim\ %236 " %6
sin 2x
i) lim
x—0 tg 3x
tg®3x
x->0]1—cos4x
arctg (x* + 3x)
) lim -
x=>0 arcsin 2X
- 1 9x+5
m lﬁll(“;)

Tema 9 «IudpepenunaibHoe HCHHcIeHHEe PYHKIIUM OAHOM NepeMeHHOo
IMpakTuyeckue 3aganus 11-12.
3agauu 17151 CAaMOCTOAITEILHOTO PeLIeHUs!
Haiitn npou3BoaHbIe PYHKITHIMA:

y =3x"+5x° +2x* —9x +1
y =c0s’ 7x’
2

4)

y = arcsin 2X
1+ x*

¥ <1

y =Xx°-sin 2x°
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5)

6)

7)

8)

9)

X
=Intg—
y 92

y =In(~/2sin x+1++/2sin x—1)
_ sinXx—cos X
sin X +CoS X

4x" +9x° 11
y==¢€
sin x

y =X

HaiiTi npou3BoAHYI0 BTOPOTO MOPSAKA:

y= —lxsinsx—icossx
9 27

[Tokazatrp, 4to (yHKIHA y= sinln X+ cosln x YIOBIIETBOPSIET  YPaBHEHHIO:
X*y"+xy'+y=0

Haiitu npon3sBoiHy10 y; OT HESBHOU (YHKIIMH: x® 4 y3 —3xy=0

Haiitu y' = :—){, ecu X =4aC0St, y= asint

Haiitu npenens! pyHkumii, ncnosns3ys npasuio Jlonurans:

X3+ x2=5x+3

lim— >
x>1 X* —4X° +5X—-2
. XP+ x*—6X

lim —;
x>0 X —X+16
In( x* =3)

lim—
x—>2 X“4+3x-=10

Haiitn uaTEpBaIEI MOHOTOHHOCTH U UCCEAO0BATh QYHKIIUU HA SKCTPEMYM:

y=%x3—2x2+3x+1

y= x> +Xx-=5
X—2
y = xIn’x

Haiitn HanOosnpliee 1 HauMeHbIIEe 3HAYCHUS PYHKITHH:
4 2 .
y=X"—8X"—9 naorpeske [—l, 1]

X*+4
y= X Ha OTpe3Ke [l; 3]

y=(x—2)2e‘x Ha OTPE3KE [0; 5]
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b)

O06BéM mpoaykimuu U (yci.em.) mexa B TedueHHE pabodvero IHS MPeACTaBisieT (DYHKIHIO

3 2
U=—t"—5t"+75t+425, rme t- paGouee Bpems B wuacax. Boruncants
IPOM3BOIUTENLHOCTD Tpyza  depes 2 Jaca nocie Hayama  paboThl.

Tema 10 «MHTerpasbHOE MCUNCIeHNEe (HeompeaeJTéHHbIH NHTErPaJl, onpeaeJaéHHbIH
HHTErpaJl M ero NpuJIOKeHus1)»
IIpakTnyeckoe 3aganue 13.
3agaum 1719 CAMOCTOSTEILHOI0 PelIeHus
Haittv nnTerpansr:

2 2
e (x°+1
—( 2) dx
’ X
COS 2X
J cos? xsin® x
- Sin xdx
1+9cos x
4
————x
"X +1
'«/3+0035xsin5xdx

In xdx

dx

X Cc0S 9xdx

x3 In xdx

- dx
x(1+ In x)°
- arctg’2xadx
1+4x°
[ %" *Sdx
Haiitu O6’be.M MIPOIYKIINH, TPOU3BEEHHOMN 3a 2 ToAa, ecinu ¢pyHkius Kob6b6a-Jlyrnaca umeer

pun (1) = (1+t)e™,
Bbraucnuts onpenenéHHble HHTErpaibl:
1

X(3—x*)°dx
|
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Boraucnute miomanb GUrypel, OorpaHu4eHHON JTMHUSMHU:

y=4-x*, y=x"-2X

Tema 11 «/InddepennnanbHbie ypaBHEHUS»

IIpakTnyeckoe 3axanue 14.

3agaum 1J15l CAaMOCTOSITEILHOTO PelIeHust
Petmts mud depennnanbabie ypaBHEHHS ¢ pa3AesisIOIUMUCS ePEMEHHBIMU:

Xy'=y=y’
xyy' =1-x°
“+1
Y:xdy
y
Petvits otHOpOIHBIE AU PP EepeHIInanbHbIE YPABHEHNS:
y=2-1
X
, X+2
y' ="
X

Petmts nuneiinble nud GepeHimanbabie ypaBHEeHUs IEPBOTO MOPSIKa:

dy y_

—~_ZL=x
dx x
ay 2y _ s
dx X
y'—y=¢e

Permurs zln(b(bepeHuHaanHe YpaBHCHU, UCITOJIb3YS TOHUKCHUC TTOPSAJIKA:
y" = o2

y"=Inx

2yy"=(y')* +1

Permrs nmuHelHbIe oHOpOIHBIE AU (depeHIInanbHbIe YpaBHEHUS:
y'—=2y'+17y =0

y"—8y'+16y=0

2y"—5y"+2y=0

Pemmrs nmHelHbIe HCOAHOPOIHBIC ,Z[I/I(b(l)epeHL[I/IaJ'IBHLIC YPaBHCHHUS:

y' —4y' +4y =x°

y'+2y +y=e*

y'—8y'+7y=14

Hantu peuicHu-d ypaBHeHHfI, YAOBJICTBOPAIOIINEC HAYAJIbHBIM YCIIOBHUAM:
y'=2y'+y=0, y(2)=1 y'(2)=-2

y'+y=4e", y(0)=4, y'(0)=-3

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

Tema 12 «Paab1»

IIpakTnyeckoe 3axanue 15.

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

=~ 5n+6
nZ:;‘lOOn—l
2 1
nz_lln(n+1)
Z\/_ 25
\/_+50

I/ICCJIGIIOBaTI) CXOIMMOCTb PsiJia, UCIIONB3ys Mpu3Hak lanmamoepa.
nl
=n
1 O
0 3n
D
n=1 n
i n(n+1)
n
e

Pa3y105xuTh B CTENICHHOMU psijl 110 cTeneHsM X (QYHKIHH:

-1

1+X
1-x

2
PaznoxuTs B psg Maknopena ¢pyukiuo Y = COS™ X,
Haiiti 061aCTh CXOMMOCTH CTENEHHBIX PAIOB:

® QN yn
Zn\/ﬁ

n=1

2 X3 Xn
1+x+—+—+ A—+.
2! 3! n!

1+ X+2°X +...+n"X" +...
Tema 13 «®@yHKIIUM HECKOJIBbKHX NepPeMEeHHBIX)»

IIpakTH4yeckoe 3axanue 16.

3agaum 1719 CAaMOCTOSITEILHOIO PelIeHust
HaiiTi yacTHBIE TPOU3BOIHBIE TTEPBOTO MOPSIAKA:

Z=X"+2y* —3xy—4x+2y+5
7 — @Y +y)
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c)
2.

z=In(x*+vy°)
Hana ¢yHknus Z = f(x,y). Tpebyercs HaiiTh: MOIHBIM AupdepeHIna dz ; wacrube

0%z 0%z

IIPOU3BOAHBIE BTOPOro IopsAAKa 8X2’ ayz N CMCIIAHHBIC YaCTHBIC IIPOMU3BOJAHELIC

0’z 0’z
oxoy ' oyox
X
z =arctg —
y
Z=/2xy +y?
X—-y
7=——"2
x>+ y?

HccnenoBath Ha 9KCTpeMyM QyHKIHMIO Z = f (X, Y) :
Z=X"—Xy+Yy>+9x—-6y+20
Z=X"+xy+Yy>—3x—6y
z=3xy—x*—y’>—-10x+5y+3

2 3
Haitru rpament gysxmm Z = XY —5Y° B rouxe P, (2,1)
Hamucars ypaBHEHHE KacaTelbHOM IUIOCKOCTH W yPaBHEHHE HOPMAM K IOBEPXHOCTU
2
3XY+2XZ—YZ+X+1=0 grouke My(Xy, ¥o:25), ecmm %o =1, Y, =-2.

5.3. TeMaTuKka NMCbMEHHBIX PA0OT 00y4YaKOLINXCS
OOyuvaromuecs 3a04HOM (OpMbI OOYYEHHsI BBIINOJHSIOT JOMAIIHIOI KOHTPOJIbHYIO
paborty.
Y4eOHO-MeTOIMYeCKHe MaTepHaibl, HeOOXOIMMbIE Uil BBIOJHEHHS Pa0OTHI, COAEPIKATCS B
VMK no nucuumiuse.

5.4. IlepeyeHb BONPOCOB MPOMEKYTOYHON aTTECTALMM 110 AMCHUIINHE

BOHpOC])I AJIA MOATOTOBKH K 3K3aMEHY

Marpwutipl ¥ oriepariv Haji HUMH.

Onpenenureny U UX CBOMCTBA.

OO0parHast matpuria.

Panr matpunpl.

CJIAY. OcHOBHBIE IOHATHS U ONPENICIICHHS.

Cucrema N TMHEHHBIX ypaBHEHHH ¢ N mepeMeHHbIMU. MeTos1 00paTHOM MaTpHIIbL.
CJIAY. Meron I'aycca.

CucreMbl JIMHENHBIX OJHOPOIHBIX YpaBHeHNH. DyH1aMeHTaIbHAs CUCTEMA PELLICHUH.
. Mopnenb JIeoHThEBa MHOTOOTPACIEBOM SKOHOMUKH.

10. VYpaBHenue npsMoi ¢ yriaoBbIM KOI(PUITMEHTOM.

11. OGmiee ypaBHEHHE PSMOIL U €10 YacTHBIE CITy4au.

12. Touka nepeceuenus npsambIx. [locTpoeHne npsMoii o e€ ypaBHEHHUIO.

13. Bbluucnenne yrma  MeXIy JIBYMsA NpAMBIMH.  YCIOBHS — MApajUIEbHOCTH U
NEPIEHUKYIIIPHOCTH ABYX IPSMBIX.

WooNOR~WNE
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14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.
35.

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

46.
47.

48.
49.
50.
5L
52.
53.
54.
5.
56.
57.
58.
59.
60.
61.

YpaBHEeHUE NPSAMOH, IIPOXOAALIEH Yepe3 JAHHYIO TOUKY B 3aJaHHOM HaIPaBJICHUH.

YpaBHeHUE NPAMOIA, MPOXOAILIEH Yepe3 JIBE TAHHBIE TOUKH.

PaccrosiHue oT TOYKM A0 IPSIMOH.

Onpenenenue KpUBoil BTOporo nopsiaka. OKpyKHOCTb.

Onumc.

['uniep6orna.

[Tapabomna.

CkaysipHble ¥ BEKTOPHBIE BEJIMYUHBL. JIMHEHHBIE Onlepaly HaJl BEKTOpaMU.

VYron Mexny aByms BekTopamu. IIpoeknust BeKTOpa Ha OChb M COCTaBIBIIOLIAs BEKTOpaA I10
OCH.

Pa3nioxeHne BeKTopa Ha COCTaBJISIOLINE IO OCSIM KOOpAMHAT.

Harpasisttorye KOCMHYCBI BEKTOpa.

Y cnoBuEe KOJUIMHEAPHOCTH IBYX BEKTOPOB.

CkaysipHOE IPOU3BENECHNE IBYX BEKTOPOB U €T0 CBOMCTBA.

BekTopHOe npousBeieHHE 1 €r0 CBOMCTBA.

CmMeniaHHoe MPOU3BEAECHHUE TPEX BEKTOPOB U €10 T€OMETPUYECKUI CMBICII.

Y cnoBre KOMILUIAaHAPHOCTH TPEX BEKTOPOB.

AnreGpanyeckast popmMa KOMIUIEKCHOTO Yucia. JIeHCTBYS ¢ KOMIUIEKCHBIMH YMCIIAMU.

Tpuronomerpuyeckas popma KOMILIEKCHOTO YKMCIIa.

Ioka3arenbHast popmMa KOMILIEKCHOTO YUCIIA.

Crenenp komIuieKcHOro yncia. KopeHs N-if creneny U3 KOMIUIEKCHOTO YMCIIa.

Cxema ['opHEpa 1 KOpHU MHOTOYJIEHA.

Haxoxnenmne HamOosbiero obmrero nemmrenst (HO/[) mByX MHOTOUWICHOB C TIOMOIIBIO MX
Pa3JI0KEHUS HAa HEPUBOIMMbIE MHO>KUTEIN.

JIuneitabie otoOpaxkeHust. OCHOBHBIE TIOHSTHSL.

IIpeoGpa3oBaHue KOOpPUHAT.

EBKM10BO MpOCTPaHCTBO.

JIvHeHbIe onepaTopbl U UX CBOKWCTBA.

Co06cTBeHHbIE BEKTOPBI M COOCTBEHHBIE 3HAUSHUS! JIMHEHHOTO OrepaTopa.

OpToroHanbHbIi 6a31C U OPTOrOHATBHBIE TPE0OPA3OBAHMS.

[IpuBenenue kBaapaTHUHONU POPMBI K KAHOHUUECKOMY BUJTY.

Pa3mepHOCTB 1 6a3uC BEKTOPHOTO IPOCTPAHCTBA.

Kpurepuit CrnbBecTpa 3HAKOONPEAETEHHOCTH KBAAPaTUYHON (POPMBI.

HopManbHblli BEKTOp IIOCKOCTH. YPaBHEHHE IUIOCKOCTH, IPOXOIAILEH uepe3 JIaHHYHO
TOYKY.

OO11iee ypaBHEHHE TIJIOCKOCTH U €0 YaCTHBIE CITyJau.

Yrom MexXIy IUIOCKOCTSAMHU. YCIOBUS NAPAUICIIBHOCTH WM NEPIEHAVKYSIPHOCTH JIBYX
IUIOCKOCTEH.

[psimast B mpoctpancTBe. OOIIME ypaBHEHHS TPSIMOK.

Kanonnveckue ypaBHEHUS PSMOH.

YpaBHeHUs NPSIMO, IPOXOISIIEH Yepe3 IBE TOUKH.

Yroa Mexay IByMsI IPSIMBIMU. Y CIIOBUSI TAPAIIENBHOCTU U NEPIIEHTUKYIIIPHOCTH NPSMBIX.

Y cnoBus napajuieTbHOCTH M IEPIEHUKY/ISIPHOCTH MPSIMOM U TJIIOCKOCTH.

Touka nepeceyenys MPSIMON € IJIOCKOCTBIO.

PaccrostHue OT TOUKH 10 TUIOCKOCTH.

IlonsTne MHOXecTBa. YKCIIOBBIE MHOXKECTBA.

[onsitue Gpynkummu. OCHOBHBIE CBOIMCTBA (PYHKIIMIL.

OnemenTapHble pyHKIMU. Knaccudukanust pyHKImit.

[Ipenen uncnoBoi NMoOCaen0BaTEIbHOCTH.

[penen GpyHKIMYU B GECKOHEUHOCTH U B TOUKE.

beckoHe4YHO Mallble BEIMUMHBI U MX CBOMCTBA.

beckone4yHo OoIbIIIe BETMYMHBI M X CBOWCTBA.
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62. OcHoBHBIE TeOpeMBI 0 npenenax. [Ipr3Haku cymecTBOBaHUS Npesena.

63. 3ameuarenbHBIC IPEICTHI.

64. HenpepsBHOCTD (PYyHKIMH B TOUKE. TOUKH pa3pbiBa U UX KIACCU(PUKALISL

65. Teopemsr Beiiepmrpacca n bonbiiano-Koiim o HermpepbIBHOM Ha 0Tpe3ke (yHKIIUH.

66. Onpenenenre MPOU3BOTHOMN, €€ MEXaHMIECKUI 1 T€OMETPUUECKHIA CMBICIL.

67. 3aBUCHMOCTH MEKIY HEMPEPHIBHOCTHIO U TP PEPEHIIPYEMOCTHIO (DYHKITHH.

68. OcHoBHubIe MpaBmia muddepeHnmpoBanus. [[por3BoaHas CIIOKHON 1 00paTHOHN (HYHKIIUIA.

69. IIpon3BoaHBIE OCHOBHBIX 31€MEHTapHBIX (PyHKIMH. [IoHsTHE IPOU3BOIHBIX BBICIINX
TIOPSIJIKOB.

70. DKOHOMHYECKHH CMBICIT POU3BOIHOM. VcTob30BaHrE TOHATHS IPOU3BOTHOM B
HKOHOMHKE.

71. DnacTmyHOCTH (DYHKIIU U €€ CBOMCTBA.

72. YpaBHEHHE KacaTelIbHOW 1 HOPMAIH K KPUBOM.

73.  Juddepentman hyHKIMU U €ro reoMeTprHYecKuii cMbICI. JuddepeHimans! BEICIIX
TIOPSIJIKOB.

74. Teopema depma.

75. Teopema Poss.

76. Teopema Jlarpamxa.

77. Teopema Jlonmrass.

78. HeoOxoaumble U IOCTATOUHBIE YCIIOBHUS BO3PACTAHUS U YOBIBAHUS (DYHKITUH.

79. Dxkcrpemym QyHKIMH. HeoOX0MMMBII ¥ IOCTATOYHBIN MPH3HAKH CYIIICCTBOBAHUSI
sKcTpeMyma yHKIMH. JlocTaTOuHbIH NPH3HAK CYLIECTBOBAHMS SKCTPEMYMa, OCHOBAHHBIHM Ha
3HAKEe BTOPOM IIPOU3BOIHOM.

80. HauOosnbliee 1 HaMMeHbIIIee 3HAUCHKE (DYHKIIUU Ha OTPE3KE.

81. BemyksoCcTh U BOrHYTOCTB rpaduka GpyHkmu. Touku neperrnda. ACHMITOTHI Tpaduka
byHKIMN.

82. OOmas cxema uccieaoBanus QyHKIUN U TIOCTpoeHHUE € rpaduka.

83. Tlonsarue nepBooOpazHOi 1 HeonpeaenEHHOro nHrerpaia. CBoWCTBa HEONPEAEIEHHOTO
WHTETpaa.

84. T'eomerpuueckuii cMbICT HEONPEIEIEHHOTO HHTErpaja.

85. OcHOBHBIE METO/IbI HHTETPUPOBAHMSL. VIHTErpupOBaHe METOIOM PA3IIOKEHHSI.

86. MeTon HHTETPUPOBAHUS IO YACTSIM.

87. MHHarerpupoBaHue MPOCTESHINMX PaMOHATHHBIX IPOOCH.

88. Meron HeonpenenEHHbIX KO DHUIIUEHTOB.

89. MHurerpanpHas cymma. [loHsTre onpenenéHHoro nHTerpaia.

90. T'eomerpuueckuii 1 3KOHOMUYECKUI CMBICI ONPEAEIEHHOTO HHTErpaa.

91. CsoiictBa onpenenénroro uaTerpaia. ®opmyna Hetorona-JleioauMIA.

92. 3amena nepeMeHHOU U (POpMyITa MHTErPUPOBAHUS 110 YACTSM Y ONPEAEIEHHOTO HHTErpaa.

93. T'eomerpuyeckue MPUIIOKEHHUS ONPEIEIIEHHOTO HHTETpaJIa.

94. HecoOcTBeHHbIE HHTETPATIBL.

95. Hcnomp30BaHwe IOHATHS ONPEICTIEHHOTO HHTErpajia B 3KOHOMHUKE.

96. uddepeHimanbaple ypaBHeHUs.. OCHOBHBIE OHATHSL.

97. JTuddepeHnmanbHbie ypaBHEHUS TIEPBOTO Mopsizka. TeopeMa o CyIeCTBOBAHUH M €TMHCTBEHHOCTH
pEICHUSL.

98. JluddepeHnmanbHbie ypaBHEHUS C pa3/IeISFOIIAMUCS TIePEMEHHBIMU.

99. Opnopoanble M hepeHImaTbHbIe YpaBHEHHS IEPBOTO MOPSIKA.

100. Jluneitasie muddepeHnmanbHpIe ypaBHEHHS IEPBOTO TOPSIIIKA.

101. Muddepentmanbuble ypaBHEHHS, JOMYCKAIOIIHE MOHWKEHUE TTOPSIKA.

102. Jluneitnsie muddepeHnmanbHbIe ypaBHEHHS BTOPOTO IMOPSIKA C TOCTOSTHHBIMU KOA(GHUIMeHTaMu.

103. TonsTre 0 M hepeHINATBPHBIX YPAaBHEHHUSIX BBICIIINX MOPSIKOB.

104. Hcnonw3oBanue mudQepeHITnaIbHbIX YPaBHEHHA B YdKOHOMUYECKOMN TMTHAMHUKE.

105. OcHOBHBIE IOHATHS YUCIOBBIX Psi10B. CXOIMMOCTH psiia.
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106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.

(YHKLMY IBYX NIEPEMEHHBIX.
124.
125.

126.
127.
128.
129.
130.
131.
132.

CxommmMocTh T€OMETPUUYECKOTO Psia.

CBOMCTBA YUCIIOBBIX PSIZIOB.

Heo6xoaumblii pr3HAK CXOIUMOCTH. ['apMOHUYECKUIA psifl.

Psinp1 ¢ nonoxwurensHpIMU wieHamMu. [Ipru3Hak cpaBHEHUs pAIOB.

[pu3znHak /{amambepa.

Wuterpanbhblii mpu3Hak Korm.
3nakoriepemeHHbIe psbl. [Ipr3nak JleliOnma.
Ocrarok psiza 1 ero OLeHKa.
OO6nacTb cX0UMOCTH (PYHKIIMOHATIBHOTO Psia.
[TpaBunbHO cxosmecs: (PyHKIMOHATIBHBIE PSIbl M MX CBOWCTBA.
Crenennble psapl. O01aCTh CXOMMOCTH CTENIEHHOTO psizia. CBOMCTBA CTETIEHHBIX PS/IOB.
PaznosxeHne HeKOTOPBIX dJIEMEHTAPHBIX (DYHKITNI B psiibl Taiiopa m MakiopeHa.
UYucinoBble psfbl ¢ KOMIUIEKCHBIMU WIEHAMMU.
CreneHHbIe psi/ibl B KOMIUIEKCHOM 001aCTH.
OyHKIMS IBYX MIEPEMEHHBIX 1 € 00macTh onpeaenenust. [ paguk GpyHKIMM IBYX EpeMEeHHBIX.
OyHKIMA TPEX U OOJIBIIETO YNCIA IEPEMEHHBIX.
[Npenen pyHKIMU HECKOMBKHX MTepeMeHHbIX. HerpeppiBHOCTE (hyHKIMH. TOoUuKH pa3pbiBa.
YacTHble MPOU3BOIHBIE IIEPBOTO MOPAKA. [ '€OMETpUYECKNIT CMBICI YAaCTHBIX ITPOU3BOJHBIX

YacTHble MPOU3BOAHBIE BHICIIMX HOPSIKOB.
[Nonuenit muddepernman GyHKIMKA HECKOIBKUX TIepeMeHHbIX. JnddepeHimanst BhICIIX
MIOPSIIKOB.
JuddhepeHrmpoBaHe CIIOKHBIX U HSIBHBIX (DYHKIIUI.
[Tpou3BoaHast B JaHHOM HampabieHUH. [ paaueHT QyHKIHH.
KacarenbHas m10cKoCcTh 1 HOpMajlb K TIOBEPXHOCTH.
DKCTpeMyM (DYHKIMHY IBYX HE3aBUCHMBIX TIEPEMEHHBIX.
HawnGorp1ree 1 HanmeHblee 3HaYeHNE (PYHKIHH.
YcnoBHbIN dkcTpeMyM. MeTton MHOkUTENEN Jlarpanka.
DYHKIMH HECKOJIBKUX ITEPEMEHHBIX B YdKOHOMUYECKON TEOPHH.

Pa3nen 6. OneHouyHble CpeICTBA NPOMEKYTOUHOM aTTeCTANNH (C KIHYAMM)

1. Bwibepume 00un npasunbhblii omeem.

3 2 1
2 5 3
Onpenenurens PaBEH ...

3 4 2

a) 3

b) O

c) 5

d) -3

IpaBuabHbIii oTBeT: d)

2. JIBa mpenena, 3HAYCHUS KOTOPBIX PABHEL 5, ...

(v16epume 06a 6epHbIX BAPUAHMA OMBEMA)

sin5x
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sin5x

lim
b) x—>0 By
Iimsinx
C) x—0 5)(
. 5sinx
d lim——
Xx—0 X

IIpaBuiabHbIii oTBeT: a), d)

3. Vkaowcume npasunvuyro nociedosamenbHOCmb 2MAN08 bIYUCIEHUS 0OPAMHOL MAMPULYbL

Jana kBajpaTHas MaTpula A, onpeaeaInuTeNb KOTOPOM HE PAaBEH HYIIIO.
a) HaXOXKJICHHE ANreOpanvecKuX JIOMOTHEHUH 3JIEMEHTOB TPAHCIIOHUPOBAHHONW MAaTPHIIBI U

COCTaBJICHUE COFO3HOM MATPHIIBL;
b) BbIUKCIICHHE ONIPEACTUTENS HCXOAHOW MATPHUIIBI;
C) HaxXOX/ICHHE TPAHCIIOHUPOBAHHOI MATPHIIBI K JAHHOM;
d) BbIuMCIIEHHE OOpATHON MATPHIIBI 11O hopmMyIie
IIpaBuabHbIii oTBeT: D)-¢)-2)-d)

4. Vkaosicume npasunvHoe coomgemcmeue MEXy TUIIOM MaTPUYHOTO YpaBHEHHS U POPMYIION TSt
€ro peuIeHHUs:

1) AX =B
2) XA=B
3) AXB=C
BapuanTts! 0TBETOB:
a) X=A'CB?
b) X =BA™
0 X=A"'B
IIpaBUIBLHBIN OTBET:
1)-c
2)-b
3)-a

5. Ilpouumaiime mexkcm u 3anuwiume pazeepHymuviil 000cHO8aHHbLL omeem. Omeem credyem
3anucams ¢ ManieHbKoU OYKEbl:

Jaiite onpeneneHre NOHATUIO TOYKA MUHUMYMa — 37O ...

[IpaBuibHBIA O0TBET: €CIIU MPHU MEPEXoJie Yepe3 KPUTUUYECKYIO TOUKY MPOU3BOIHAS (DYHKIIMU MEHSET
3HaK C «MHUHYCa» Ha «IUIIOCY (omeem cmyoenma Modcem Oblmb Npeocmasien 8 UHmepnpemayuu,
9IKBUBANEHMHOTU NPUBEOEHHOMY NPABUTLHOMY OMEemy)

Pa3nen 7. [lepedyenn yueOHOM JTUTEPATYPbI, HEOOXOAUMOM /1J151 OCBOEHUS M CUMILTHHBI

7.1. OcHoBHasI JIUTEpaTypa
1. bepesuna, H. A. Briciast matemartuka: yuebHoe nocobue / H. A. bepesuna. — 2-e u3g. —
CaparoB: Hayunas knaura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. — Tekct: 371eKTpOHHBIN //
Hudposoit 00pa3oBaTeNbHBIH pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/80978.html
2. Kparkuii xypc Beicuieir marematuku: ydyeOnuk / K. B. banaun, ®@. K. bannun, B. W.
Ixedbdans [u np.]; mon penaknueit K. B. banaguna. — 3-e u3n. — Mocksa: Jlamkos u K, 2019. — 512
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c. — ISBN 978-5-394-03335-3. — Tekcr: anexrponnsiii // Lludposoit oOpasoBarenbHblii pecype IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85606.html

3. Oxynesa, I'. JI. Jluneitnas anreOpa. AHamuTuyeckas reomerpus: yuedHoe nmocoodue / I'. JI.
OkyneBa, JI. b. Ilompmmnua, H. B. OBuapoBa. —  benropoa: benropoackuii rocynapcTBeHHbIN
TexHonoruueckuii ynusepcutet uM. B.I'. lllyxosa, 9bC ACB, 2020. — 88 ¢. — TexkcT: 35eKTpoHHBbIH //
[Hudposoit o0pasoBaTebHBIN pecypce IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/110191.html

7.2. JlonoJiHUTEJIbHAS JIUTEpATypa

4. Manbues, 1. A. Dnementsl nuHeiHON anreOphl. U.1: yaeObnoe nocodue / M. A. Maibies.
— HoBocubupck: HoBocubupckuii rocynapctBennbiii yauepeuret, 2019. — 251 ¢. — ISBN 978-5-
4437-0922-2, 978-5-4437-0923-9 (U.1). — Tekcrt: anexrponnsii // Lludposoii 06pazoBaTebHbBIN pecypc
IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/93564.html

o. [Mankun, A. C. 3agaun ¢ pelIeHUSMH 110 BBICIIEH MaTeMaTUKE, TEOPUH BEPOSATHOCTEM,
MaTeMaTUYeCKON CTAaTUCTUKE, MaTeMaTHYeCKOMY MPOrpaMMHUPOBAHHIO: y4dyeOHOe mocodue Uit
OakamaBpoB / A. C. [lankun, B. A. llankun. — 8-e u3n. — Mocksa: [amkos u K, 2019. — 432 ¢c. —
ISBN 978-5-394-01943-2. — Tekct: snextponnbiii // Lludpooit obpazoBatenbhblii pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85140.html

7.3. Ilepeuenn pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTU «HTepHET»

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

2. http://www.garant.ru/— I'apaut

3. Hudposoit  obpazoBarensbHbid  pecypc PR SMART - pexum  gocryma
www.iprbooksshop.ru

4. [IporpammHOe oOecnieueHue It OPraHnu3aIlul KOH(PEPEHITUH
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Pa3nen 8. MarepuajibHo-TexHUYecKasi 6a3a M1 HH(POPMALMOHHBbIE TEXHOJIOTHH

MarepuajibHO-TeXHMYeCKasi 0a3a, Heo0OXoAuMasi ISl OCYIIEeCTBJIEHHSI 00PAa30BATEILHOIO
npouecca no JUCHUIINHE:

MarepuanbHO-TEXHHUECKOEe obOecneueHne IUCHHMIUIMHBI «MaTeMaTHKa» BKIIOYaeT B ceOs
yueOHbIe ayIUTOPUU JIi MPOBENCHHUS 3aHSATHI, TPYNIOBBIX M HHAWBUIYaJbHBIX KOHCYJIbTALIMM,
TEKYILETO KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTAlUH, CAMOCTOSATEIILHOM PabOThl 00YUYaIOIIUXCSl.

VY4eOHble ayIUTOPUM YKOMILJICKTOBaHbl CHEIHATIM3UPOBAHHOW MEOENTbI0 U TEXHUYECKUMU
cpeactBamMu oOydeHus. IlomemieHuss st CaMOCTOSATENBHOM pPaOOThI OOYYarOMIMXCS OCHAIICHBI
KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu HTepHeT.

JucuumuimHa MOXET Peali30BbIBATHCS C MPUMEHEHHEM TUCTAHIIMOHHBIX TEXHOJOTHH OOydeHUs.
Crneunduka peanuzanuyu JUCHMUILUIUHBI C TNPUMEHEHHEM JUCTAHIIMOHHBIX TEXHOJOTUH OO0y4YeHUs
yCTaHABJIMBACTCS JIOTIOJIHEHUEM K pabouell mporpamme. B dyacTu He mpoTHBOpevamieil crenuduke,
U3JI0’)KEHHOM B IOTIOJTHEHUH K ITpOorpaMMe, MPUMEHSETCsl HacTosIas paboyasi mporpamma.

MarepuanbHo-TeXHUYECKas 0a3a, HeOOXO0UMast JIJIsl OCYILIECTBIICHUS] 00pa30BaTEILHOIO Mpolecca
MO TUCIUILIMHE C TPUMEHEHHEM JIMCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTUM, BKIIIOYAET B ceO0sl:

KommploTepHasi TeXHUKa, pacmojiockeHHass B ydeOHoM kopmyce Mucturyra (yn.Kaumnnes, 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 YCTPOMCTBA (KOMIBIOTEpPHI, HOYTOYKH, IUIAHIIETHI U WHOE), a TaKXKe
CpEeICTBA CBSI3U IpernojaBaTesiell U CTYACHTOB.

WNudopMannoHHbIE TEXHOJIOTHH, HEOOXOMMBIE JJIsi OCYIIECTBICHUS 00pa30BaTeIbHOIO Mpolecca
M0 JTUCIUILIMHE C MPUMEHEHHEM JIMCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTUM, BKIIFOYAIOT B ce04:

- cuctema auctannuonHoro obydenus (CZ1O) (Learning Management System) (LMS) Moodle
(Modular Object-Oriented Dynamic Learning Environment);

- JJIEKTPOHHAs 10YTa;

- CUCTEMA KOMITBIOTEPHOT'O TECTUPOBAHHSI;

- Hudposoii obpazoBatenbublil pecypc IPR SMART,;

- CUCTeMa MHTEPHET-CBSI3U skype;

- Tene)OHHas CBSI3b;

- IpOrpaMMHO€e oOecrieueHue I OpraHnu3alui KOH(PEpEeHIUH.

OOyyeHne 00ydYarOIMXCS HMHBAIWIOB M OOYyYarOIIMXCS C OrPaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBbSl  OCYILECTBIISIETCSI IOCPEACTBOM IIPUMEHEHHUS! CIELUAIbHBIX TEXHUYECKHMX CpPEACTB B
3aBUCHUMOCTH OT BUJa HO30JIOTHH.

[Ipu mnpoBeneHMM Y4YeOHBIX 3aHATHH 1O JAUCHUIUIMHE MCIOJNB3YIOTCS MYJIbTUMEIUIHbIE
KOMIUIEKCBI, FIEKTPOHHbIE YUEOHUKH U y4eOHbIe TOCOOMs, alallTUPOBAHHBIE K OTPAaHUYEHUSM 370POBbs
o0yJaromuxcs.

JlexumoHHble ayaUTOPUU OOOpPYNOBaHBl MYJIbTUMEIUWHBIMH KadeapaMu, MOJIKIIOYEHHBIMU K
3BYKOBBIM KOJIOHKaM, MO3BOJISIOIIUMH YCHIIUTh 3BYK JUI KATETOPUU CIa0O0CTBIIIAIIMX 00yUYaromuXxcs, a
TaKk)Ke MPOEKIIMOHHBIMU SKpaHaMH, KOTOPbIE YBEIMYMBAIOT H300paKeHHE B HECKOJIBKO pa3 U MO3BOJISIOT
BOCIIPHHUMATh YU€OHYI0 HHPOPMALIMIO 00YJaIOIUMCS ¢ HApYIICHUSIMU 3PEHUS.

[Tpu oOyueHuu JUIl C HAPYIICHUSAMHU CITyXa UCIOJIb3YETCSl YCHIIUTENb CiIyXa JJisl caboCbIIIaniux
monaeir CyberEar momens HAP-40, momoratommii o0y4aeMbIM Jiydllle BOCIHPHHHUMATh Y4eOHYIO
uH(pOpMaIHIO.

OOyuaromecss € OTpaHMYCHHBIMM BO3MOXKHOCTSIMH 3]I0POBbsI, OOECII€YEeHbl IEYaTHBIMU H
3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU peCypcaMu (MIPOrpaMMBbl, YUeOHUKH, YIeOHbIE TOCOOUS], MaTepUabl
JUISL CaMOCTOSITENIbHOW paboThl U T.1.) B (opMmax, aJanTUPOBAHHBIX K OIPAaHUYEHUSAM HX 370POBBS U
BOCTIPUATHUS UH(POPMAIUH:

JJIS JINL ¢ HAPYLIEeHUSIMH 3PeHHUs:

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina;
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JJIS1 JIMIL ¢ HAPYIIEHUSIMU CJIyXa:
- B Ie4aTHou opme;
- B (hopme 3IeKTPOHHOTO TOKYMEHTA;

JUUIS1 JIMIL ¢ HAPYIIEHHSIMH OTIOPHO-IBUTATEJbHOI0 anmapara:
- B Ie4aTHOH opMme;

- B (hopMe 3JIeKTPOHHOTO JOKYMEHTA;
- B hopme aynuodaiina.
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Pasznen 9. MeToanuyecKue YKazaHusd 1J1s1 oﬁyqammnxcsl M0 OCBOCHHUIO JUCHHUITJIMHBbI

Hucuummuaa «MaTreMaTHKa» 3HAKOMUT CTYyJIE€HTAa C OCHOBAMH MaTEMAaTHUYECKOro Aarmnapara,
HEOOXOMMOT0 IS PEIICHUS TEOPETUUECKUX M PAKTUUECKUX SKOHOMHUYECKHUX 33/1a4, Pa3BUBACT JIOTMUECKOE U
ANTOPUTMHYECKOE MBIIIIICHHE, TOBBIIIACT OOIINI YPOBEHb MATEMATHIECKON KYJIBTYpBI.

[Tpu u3ydeHun TUCHUILUIMHBI HEOOXO0IUMO:

— chopMHpOBaTh KOMIIETEHIIUH O00YUYarOIIEerocsi B 00JaCTH MPUMEHEHUs] MATEMaTHUECKUX METOJIOB U
CPEZICTB IPY PEILICHUH MPUKIIAIHBIX 337124,

— Ha [pUMepax MaTeMaTHYeCKuX OOBEKTOB U METOAOB MPOJEMOHCTPUPOBATH  CIEIH(PUKY
MaTeMaTHKH, Hay4yuThb CTYJCHTOB NpuéMaM HCCIENOBAaHUS M PpEIICHUS MaTeMaTU4YecKH
(hopMaTM30BaHHBIX 33]1aY;

— cdopMupoBaTh CUCTEMY 0a30BBIX TEOPETHUECKUX 3HAHUN CTYJEHTOB 10 BAXKHOMY HAIlpPaBJICHHUIO,
HaXOJSIIEMYCsl Ha CThIKE 9KOHOMUKHU U MPUKIIATHON MaTeMaTUKH;

— chopMupoBaTh HaBBIKM CAMOCTOATEIBHOM paboThI, OpraHU3aLUHU UCCIIE0BATEIBCKON pabOTHI.

Copepxanue nucuuIUIMHbL «MaTtemaTuka» u3ydaercss B (GopMe JEKIUOHHBIX U MPAKTUYECKHX
3aHSATUN, OpPraHU3AIMH CaMOCTOSATEIbHON paboThl cryaeHToB. CopaepkaHue ydeOHOro Marepuasia
CTPYNIHUPOBAHO MO T€MaM, B KOTOpPHIE BKJIIOYEHBI OCHOBHBIC MOHSTHS, a TaKXKe BHJbBI JEATEIbHOCTH,
00s13aTeNbHBIC JUIS OCBOCHUSI CTYACHTAMH C IEJIbI0 NPUMEHEHHS B IOCIEAYIOIIEH AEATeIbHOCTH
cnenuanucra. [Ins moBeimieHUs 3(QQPEKTUBHOCTH Mpolecca OOYYeHHsI HCIONBb3YIOTCS BO3MOXXHOCTH
MEKITPEIMETHBIX CBSI3€H TUCIUILTUHBI «MaTeMaTHKay ¢ JPYTUMHU TUCIUILTHHAMU.

[IpakTHyeckue 3aHATHS MPOBOIATCA C UENbI0 (POPMHUPOBAHUS KOMIIETEHIMH OO0yYarommxcs,
3aKpeIUICHUS TIONYYEHHBIX TEOPETHUYECKHX 3HAHUH Ha JIGKIHUAX M B MPOIECCE CaMOCTOSTEIHLHOTO
U3ydeHHs] OOYYalOUIMMHCSA CHEIHaIbHON JuTepaTypbl. llpakTudeckue 3aHATHS 1O JAUCHUILINHE
OpraHM30BaHbl HA OCHOBE MPHUHIIMIIOB MaKCUMAJIbHON BOBJIEUEHHOCTH CTYACHTA B MPOLECC U3yYEHUS
marepuana. [Ipyu moAroToBke K MpakKTUYECKUM 3aHATHAM CTYIEHTAaM CIIeAyeT BHUMATEIBHO MOpadboTaTh
C TEKCTOM JIEKIIMH, YYEOHBIM MaTepHaioM PEKOMEHAYeMOro yueOHHKa, pa300paTh pelIeHne KIYEeBBIX
3aja4, BBINKCATh HEOOXOAMMBIE (HOPMYJIBI, BBIIOJHHUTH 33JaHUS JUISI CAMOCTOSITENIFHOTO pEHICHUS,
HOJrOTOBUTH BOIIPOCHI, KOTOPBIE BBI3BATIM 3aTPYIHEHHUS.

CamocrosTenpHas paboTa CTYACHTOB 10 JUCIUILTHHE «MareMaTHKay 3aKII0YaeTcsl B 3aKpeTuICHHN
U yIIIyOJIeHUW 3HAHUN M HaBBIKOB, MOJYYEHHBIX HA JICKIUSAX U MPAKTHUYECKUX 3aHATHUAX, MOATOTOBKE K
9K3aMeHy, a TaKXkKe B (GOPMUPOBAHUH CAMOCTOSITEIILHOCTH B IIOMCKE W IPUOOPETEHIH HOBBIX 3HAHUIA.

CTyneHT JOKEH CaMOCTOSATENbHO M3YYHMTh JOMOJHUTEIbHBIH TEOPETUUECKUN MaTepHaj, pelMuTh
npeUIoKeHHbIe 3a1aun. Eciiu TeopeTrnueckuii MaTepual 1mo onpeAeaeHHON TeMe YaCTHYHO PACCMOTPEH
Ha JIEKLIMU, TO CTYIEHT JOJDKEH MpopadoTaTh €ro, JOMOJIHUTH (MCHOJIb30BaTh JUTEpaTypy H3
NPUBEIEHHOTO CIIMCKA, a TAK)KE PYKOBOACTBOBATHCS YKA3aHUSAMH M PEKOMEHIALMSIMH MPETIOIaBaTeNsl) u
PELIUTh BCe MPEATIOKEHHbIE 3aJauu.

[IpopaboTka mMPONIEHHOTO JEKIIMOHHOTO MaTepHalia SBISETCS Haubojee BaXXHBIM BUIOM
caMOoCTOsITeNIbHON paboThl. YeM riry0xke W mosHee npopaboTaH MaTepuai, TeM Jerde Ipu BBITOJHEHUN
JIPYTUX BHJOB CaMOCTOSTENbHOW paboThl. CucTemarudeckas, peryisipHas paboTa Hax TpPOUIECHHBIM
JCKIIMOHHBIM MaTepuanoM, HadWHas C TEpPBOrO 3aHATHUS, SBISIETCS HEOOXOAMMBIM YCIOBHEM JUIS
OHUMaHHS MaTEPUAIIOB MTOCIIEAYIOIMNX JICKIIHA U YCBOCHHUSI MaTEPHUAIOB TIPAKTUICCKUAX 3aHIATHH.

B Xxoze moAroToBKM KaxJ10ro BOIpoca HEOOX0AUMO KPAaTKO, CXeMaTHYHO 3a(MKCHPOBATh OCHOBHBIE
TIOJIOXKEHHUS W TE3HMCHI OTBETa, (POPMYIHPOBKH, 3amucaTh GOpMYIsl U CUMBOJIBI B Terpans st CPC,
peuTh 3a7aui. Bomnpockl, BeI3BaBIINE 3aTPYAHEHUS MIPU CAMOCTOSTEIBHON paboTe, Hy)KHO 3amucarh U
3amaTh WX TpenofaBarento. CIOKHBIE BOMPOCH MOXKHO BBIHECTH Ha OOCYKICHHE Ha TPAKTUYECKOE
3aHATHE WM HAa WHAWBUIYalbHblE KOHCYNbTaluu. [IpuBETCTBYeTCS CIIOCOOHOCTH Ha OCHOBE
MOJTy4YEHHBIX 3HAaHUHN HaxXoJUTh Hanbosee 3¢ (HEeKTUBHOE pelIeHHE TOCTABIEHHBIX TPOOJIEM.

Jlii IOATOTOBKH K 3K3aMEHY CTYJEHTaM CIIeIyeT CaMOCTOSTEIbHO M3YYHUTh HEKOTOPBIE DPa3JIelbl
JVICIIATUTMHBI ¥ BBITTOJIHUTH COOTBETCTBYIOIIHE 33/IaHUSI B COOTBETCTBHH C METOJNYECKUMHU YKa3aHUSMH
JUIE CaMOCTOSITENIbHON palOoThl. Pe3ynmpTaThl caMOCTOATENBbHON pabOThl JOKHBI OBITH MPEIBSIBICHBI
IPETo/IaBaTelo B TCYCHNE CEMECTPa, 10 Havajla CECCHH.

Pe3ynbraThl MHAWBUIYATbHON 3K3aMEHALMOHHOW pabOTHI OLIEHUBAIOTCS C YYETOM TEOPETHYECKUX
3HaHUU MO COOTBETCTBYIOIIMM pa3fiesiaM AUCHMILIMHBL, TEXHUKH BBIIOJHEHUS! pabOThl, 00bEKTUBHOCTH
¥ 000CHOBAaHHOCTH NMPUHUMAEMBIX PELICHHUI B Ipoliecce paboThl ¢ JaHHBIMU, KayecTBa O(hOpMIICHHUSI.
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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.
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Y4eOHO-METOUUECKOE U3JaHNE

Pabouas mporpamma y4eOHOM TUCITUTUTMHBI

MareMaTHuKka

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

(©amunus, Umsa, Omuecmso cocmagumenst)
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