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Pa3znen 1. Opranu3anuoHHO-MeTOAMYECKHUI pa3ae
1.1. Ilean ocBOEHMSsI AMCIUTLIIMHBI
Hucnurnnuna «MaTeMaTHKa» BXOJUT B «00513aTeJIbHYIO» YaCTh JIUCIMIUIMH MOJTOTOBKH
oOyJaronuxcsi 10 HampaBieHuto MmoArotoBku  «43.03.01 CepBuc», HanpaBJIeHHOCTh
(mpoduib) «CepBUC HHAYCTPHH IOCTENPHUMCTBA.
L{enbro QUCHUIUIMHBL IBIsiCTCS (hopMupoBaHie KomneTenuuii (6 coomsemcemeuu ¢ @IOC

BO u mpebosanusmu K  pe3yibmamam — OC80€HUs  OCHOBHOU  NpPOQeccUOHANbHOU
obpaszosamenvrotl npoepammsl (OI1OIT BO)):
YK-1 CnocobeH ocymecTBAATh TMOHUCK, KPUTHYECKHH AaHAIM3 W CHHTE3

uH(pOPMANNH, TPUMEHATH CHCTEMHBIN MOIXO0/ /I pellleHUsl MOCTABJEHHBIX 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

HaxoJuThb,

UH(OPMALIMIO JJISl PEIICHUS TIOCTABICHHBIX 3a1a4
IlepeuncienHbple KOMIETEHIIMU (GOPMHUPYIOTCS B IpOLECCE TOCTUKEHUS HHAUKATOPOB

KOMIIEeTeHIINH:

CUCTEMATU3UPOBATD,

KpUTUYCCKH  aHAJIIM3HUPOBATH

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

rocruHu» B.  Ynpasienue
TeKymei NeATEIHLHOCTBIO
AenapTaMeHTOB (cy:x0,
OT/1€JIOB) TOCTHHHUYHOIO
KOMILIeKca

B/01.6 VYpasieHue
pecypcaMu JlenapTaMeHTOB

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

33.008 «PykoBogurtenb
NpeANPUATHS TUTAHUD

B. Yunpasienue
TeKylei AeITeJIbHOCTHI0
AenapTaMeHTOB (coryx0,
OT/1€JIOB) NpeANnpPUATHS
NUTAHUSA

B/01.6 VYipasieHue
MaTepuaibHBIMU pecypcaMu MU
NIEPCOHAJIOM JIenapTaMeHTOB

(cmy0, OTHENOB) MPEAIPUSITUS
INUTaHUA

B/03.6 Kontpomr u
OLICHKA 3P PEKTUBHOCTH
NEeSITETPHOCTH ~ JICTIapTaMEHTOB

(cayx0, OTHENOB) MpPEIIpPUATHS
MUTaHUS

VK-1.1 Cnocoben
OTIPENICNIUTh PECYPCHI JIJIst
MIOUCKa HEO0OX0ANMOM
uH(pOpMaIN npu
pelIeHnu W aHaIH3e
MOCTABJICHHBIX 3a/1a4

YK-1.2 Cnocoben
HaXOJIHTh,
CHCTEMaTH3UPOBATb,
KPUTHUYECKH
aHAJM3UPOBAThH
uHpOpMaINIo JUISL
peIIeHus] TTOCTaBICHHBIX
3aja4

33.007 PykoBoaureiib
/ynpaBJasiiomumii TOCTHHHYHOTI'O
KOMILTEKCa/ceTH TOCTHHHIL

3nanue:

na-1 VK- 1.1.
Crienuanu3upoBaHHBIC  TTPOTPAMMBI,
UCIIOJIb3YEMbIEe B MMHUCbMEHHBIX
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 cragaaptam B/03.6
33.008 PykoBoauTesb
NpeAnpPUSTHSA MUTAHUSA

3nanue

N-3 VK- 1.1 Cneunanu3upoBaHHbIE
IPOTPaMMBEI, UCTIOJb3yeMbIe B
MUCbMEHHBIX KOMMYHUKAIUAX, B TOM
qrcie BO3MOKHOCTH
MH(POPMAIMOHHO-
TEJIEKOMMYHUKAITTOHHON ceTn
"Untepner" B/02.6

NJI-4 YK- 1.2 CmocoObl OIEeHKH
COOTBETCTBUS KayecTBa
BBITIOJTHSIEMBIX pabort
pa3pabOTaHHBIM ~HA  TNPEeNNpUITHU




IIC 33.007
«PykoBoauTenb/ynpaBasommi
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
NpeanpuATHsS IUTAHUD)

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

B/01.6 VYpasnenue
MaTepUalbHBIMH pECypcaMH H
MIEPCOHAIIOM JlenapTaMeHTOB

(cyx0, OTHENOB) MPEANPHUATUS
MTUTAHWS

B/03.6 Kontpomr u
OIICHKA s pexTuBHOCTH
NESTCIIBHOCTH  JICTIAPTAMEHTOB
(cmy>k0, OTHENIOB) MPEAIPUITUS
MTUTAHWS

pernaMeHnTam u crangaptam B/03.6

33.007 PykoBoauren
/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
po6eMbl B (PyHKIIMOHUPOBAHUN
CUCTEMBI KOHTPOJIS, TPOrHO3UPOBATh
WX MOCJICJICTBUS ¥ IPUHUMATH MEPBI
10 UCIIPABJICHUIO U HEAOMYIIEHUIO
MOAOOHBIX CUTYyaIui B OyyIiemM
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 TTUTAHWS B
MaTepUaIbHBIX U TPYAOBBIX pecypcax
B/01.6

Na-8 YK-1.2 AHanM3upoBaTh
npobieMbl B (YHKIMOHMPOBAHUU
CUCTEMBI KOHTPOJISI, TPOrHO3UPOBATH
WX TIOCIICJCTBUS M NMPUHUMATH MEPBI
MO0 HCIPABICHUIO U HEJOMYIICHUIO
MOAOOHBIX CHUTyallMii B Oyayiiem
B/03.6

33.007 PykoBoauTen
/ynpaBJsirommii FOCTUHUYHOTO
KOMILIIEKCAa/CeTH TOCTHHMIL

Hmeem nasviku u (uiu) onvim:

NJ1-9 VK- 1.1 Onenka u
IUTAaHUPOBaHKE MOTPEOHOCTEH
JienapTaMeHToB (CIIyk0, OT/IEe0B) 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/IeI0B)
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

B CUCTEME KOHTPOJIS MPEAIPUITHS
MUTAHUS U OTPE/ICTICHHE YPOBHS
3¢ (HEeKTHBHOCTH IEATEIHHOCTH
JIeTIapTaMeHTOB (CITykO0, OTACIIOB)
B/03.6

1.2. Mecto aucuunjaunsl B crpykrype OIIOII BO
HanpasJjeHus: NoAroroBkM «43.03.01 CepBuc», HanpasJieHHOCTH (Mpoduib) «CepBuc
HHJIYCTPHUHU I'OCTENPUUMCTBAY

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

Tlocrneoosamenvrocmo ¢0pMMp0861HM}Z KOMnemeHl/ﬂ/llZ 6 YKA3aHHblX ducuunﬂuHax mooancem

ObIMb UBMEHEHa 6 3aBUCUMOCMU Om (OPMbL U CPOKA 00YUEHUs, a MakKdice npenooasanus c
UCNONb308aAHUEM OUCAHYUOHHBIX MEXHON02UL 00YYEeHU.

1.3. HopmaTuBHasi AOKyMeHTaAUMs
Pabouas nporpamma y4eOHOM JUCHUIUIMHBI COCTaBIE€HA HA OCHOBE:
®denepanbHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa BBICIIEr0 00pa3oBaHUs IO

HarpaBjeHuto noArotoBku «43.03.01 CepBucy;
- VYyebHoro mnnaHa HanpasieHuss noArotoBku «43.03.01 Cepsuc», HanpaBJIeHHOCTb
(mpoduianb) «CepBuc uHAYCTPpUM rocrenpuumcrBa» 2025 roxa Habopa;

O6pa3sna pabdoueit mporpammsl yueOHoi qucuurumnsl (mpukasz Ne 113-0 ot 01.09.2021 1.).

N1-12 VK- 1.2. BeisBienue npooiiem




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

TpynoemkocTh

AyI[I/ITOPHbIe 3aHATHA

Koa unaukaropa

Ne Tema qucHUMIIHHBI Beero 3 (13, CPO U JIeCKPUIITOpPa
JI JAOCTHIKEHM S
C3) .
KOMIIeTeHI Uil
1 2 3 4 5 6 7
1 | Marpuiibl ¥ OTIpeACIUTENTN nJ-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 | DneMeHTbI BEKTOPHOM ajreOphl N1-5 YK- 1.1,
26 6 4 16 NJ-6 YK-1.2.
4 | MuorowreHsl. KoMruiekcHble uncia. -7 YK-1.1.,
22 2 4 16 Na-8 YK-1.2.,
5 | JIuneliHbIe 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 ~ OAHOM  JCHCTBHUTEIHLHOU /-5 YK- 1.1,
MIEPEMEHHOI 22 4 2 16 NA-10 YK- 1.2,
8 |Ilpemen ¢ysxipm. HemnpepbBHOCT 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,,
| Geonpencncrit g, . ML VK- 11,
DEAIIIEHH P | 3o 8 16 WI-6 VK- 1.2,
ONpE/ICNICHHbI ~ WMHTETpaAT U €ro
TIPUJIOKEHISA)
11 | duddepenimanbHble ypaBHEHHS. Na-3 VK-1.1,,
32 6 8 18 Na-7 K- 1.2,
12| Pamt 26 ; . 6 | MISVE-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
Hroro 432 64 64 214




3aounas ¢o

Ma 00yueHus (MOJHbIH CPOK)

TpynoemkocTh
AyAUTOpPHBbIE 3aHATHS Kon
J I3 (JI3, C3) AICCKPHTITOP
JOCTHKEHUSI
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 yK-1.2.,
3 | DreMeHTBI BEKTOPHO# areOphbl nJ-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 | Oynximu OJTHO# JICHCTBUTEITHBHON Na-5 YK- 1.1,
TIEpEMEHHON 35 35 | UA-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
(Heorpe e IEHHBIH uHTErpaL, | oo 9 35 WJT-6 VK- 1.2 '
OIIPE/ICIICHHBIH UHTerpat u ero 2 o
TIPHJIOKEHIS)
11 | dubdepeHimaibHbie ypaBHEHHUS Na-3 vK-1.1,,
32 32 Ua-7 vyK-1.2.,
12 | Psaer /-5 YK-1.1.,
30 0 w12 vk-1.2,
13 | DOyHKIKMY HECKOIBKUX MIEPEMEHHBIX -7 YK-1.1.,
34 34 Na-10 YK-1.2,,
Buja npomMe:xyTo4HOM aTTecTanMu 9
IK3aMeH — ceccus 2
JK3aMeH - ceccusi 3 9
Hroro 432 10 10 394




3aouHas ¢popma o0yueHHs (YCKOPEHHOe 00yUeHHe , MOJTHOE YCKOPEHHOe 00yueHune)

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 NnJ-5 VK- 1.1,
anreOpbI 25 25 -6 YK-1.2.
4 Muorouiensl. KomruiekcHbie -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 DNeMEHTHl  AHAIMTHYECKON nJa-11 VK- 1.1.,
TEOMETPHH. 30 30 NJ1-10 VK- 1.2,
7 DyHKIMH OJHOM -5 VK- 1.1,
JIEACTBUTEITBLHOM MIEPEMEHHON 35 35 N1-10 YK-1.2,,
8 Tpenen GbyHKIMH. na-7 YK-1.1.,
HenpepbIBHOCTH (hyHKIIHH 39 2 2 35 N11-4 YK-1.2.
9 Huddeperpanmtoe NJ1-9 VK- 1.1
vcuuciieHne QyHKIMU oHou | 42 2 2 38 )
TIePEMEHHON WI-12 ¥K-1.2,
10 VHrerpaibHoe  MCUHCIIEHUE WI-11 VK- 1.1
(Heonpenenentbiil WHTeIpar, | - 9o 37 | WJ-6 YK-1.2.
ONEJIENIEHHBIA  MHTErpAl 1
€10 PHJIOYKEHYIST)
11 Hnddepertmansrbie NJ-3 VK- 1.1,
ypaBHEHUsI 34 34 na-7 vyK- 1.2,
12 Psitet -5 VK- 1.1,
30 30 NJI-12 YK-1.2.,
13 DyHKIMH HECKOJIBKHX -7 YK- 1.1,
TIEPEMEHHBIX 34 34 N-10 YK-1.2,,
Bua npoMeskyToO4HOM aTTecCTAMHA 9
IK3aMeH — ceccus 2
IK3aMeH - ceccus 3 9
Hroro 432 8 8 398




Paznen 3. CoaeprxkaHue AUCHUIIMHBI
3.1. Conepxanne 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.

OO6patHas matpuiia, e€ cBoiicTBa. Heobxonumoe u J0CTaTOYHOE YCIOBHUE CYIIECTBOBAHUS
oOpaTHOM MaTpullbl. AJITOPUTM BBIUMCIIEHUS 0OpaTHOW Marpuubl. Panr wmartpuunsl. Panr
CTyINeH4aToi matpuilbl. Hem3aMeHHOCTh paHra mpu 3JeMEeHTapHbIX MPeoOpa30BAHUAX MATPHUIBL
Kpurepuii tuHeliHON HE3aBUCUMOCTH CTPOK (CTONOIIOB) MaTpHilbl. Teopema o paHre MaTpHIIbI.

Tema 2. CucreMbl JUHEHHBIX ajnredpandeckux ypaBHenuii (CJIAY)

Cucrembl JTHHEHHBIX anreOpanyeckux ypaBHeHU. OcHoBHbIe TOHATUS. CHCTEMBI n
JUHEWHBIX YpaBHEHHH ¢ n IepeMeHHbIMU. MeToa oOpatHoit MaTpuiibl. Meton Kpamepa.

Meron T'aycca. CucremMbl m JMHEWHBIX YpaBHEHUM C n MEepeMEeHHbIMHU. Teopema
Kponekepa-Kanemmm 0 COBMECTHOCTH CUCTEMBI YPaBHECHHIA.

OpnHoponiHas cucTema JMHEHMHBIX ypaBHEHMH, e€ cBoicTBa. DyHAaMEHTalIbHAsA CHUCTEMaA
pemennii. Teopema o (GyHAAMEHTAIBHBIX PELICHUSAX OJHOPOAHOHN cucTembl. OOImee perieHue
CHUCTEMbI HEOJHOPOIHBIX JIUHEHHBIX YPaBHEHUM.

Mogens JleoHTh€Ba MHOTOOTpPACIeBOM SKOHOMHUKH. [IpoaykTuBHBIE MOsienn JIeOHThEBA.
Kpurepun npoaykTUBHOCTH.

Tema 3. DjieMeHTHI BEKTOPHOIi ajiredpbl

Ckasnsipable 1 BEKTOpHbIE BeIMUMHBL. JINHENHbIe onepauy HaJ BekTopaMu. KoopauHaThl
BEKTOpa. YTros MeXIy AByMsl BekTopaMu. [Ipoekius BeKTopa Ha OCh U COCTAaBIIAIOIIAS BEKTOPA
0 Ocu. BeKTOpel B TpEXMEPHOM IpOCTpaHCTBE. Pas3noxkeHue BEKTOpa Ha COCTABISIOIIKE I10
ocsiM KoopauHat. Hampagsisironye KocHHYChbl BekTopa. OpTOHOPMUPOBAHHBIHM Oa3uc.

VY cnoBue KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

CkansipHoe NpPOU3BEIECHUE BEKTOPOB M €ro CBOICTBA. BekTopHOE mNpou3BeneHUE, 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.
JluHeltHass 3aBMCUMOCTh M HE3aBUCUMOCTh BEKTOpOB. Pa3mepHOCTh M 0a3uc BEKTOPHOTO
npocTpaHcTBa. PasnoxeHue BekTopa mo 0Oasucy. Marpuia nepexosna K HOBOMY 0Oasucy U ee
cBoiicTBa. JIuHeiHble noanpocTpancTBa. EBKIMIOBO mpocTpaHcTBO. CBOMCTBA JUIMHBI BEKTOPA.
OpTtoHOpMHpOBaHHAs cUCTEMa BEKTOPOB. OpTOroHaIbHOE AONOJHEHHE, €r0 CBOMCTBA.

Tema 4. Muorousiensl. Komniekcubie yucia. (3jieMeHThl BbICIIEH ajaredpbi)

MHuorounens!. [lelictBusa ¢ MHorowieHamu. Cxema ['opHepa.

Komnnekcusle uncna. OcHoBHBIE onpeaeneHus. KomiuiekcHas miocKocCTb.

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

Tema 5. JIuneiiHble 0TOOpaKEHUS

Jluneiinple oToOpaxeHus. OcHOBHbIE MOHATHS. JIMHEIHbIE omepaTopbl U WX CBOMCTBA.
Marpuibl oneparopa B pa3HbIX 6azucax.

CobcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO onepaTopa. HezaBucumocts
COOCTBEHHBIX BEKTOPOB. CUMMETpUYHBIH onepatop. OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.

KBanparuunsie ¢gopmbl. IlpuBenenue kBaapaTudHON (QOpMBI K KaHOHHYECKOMY BHUTY.
Kpurepnit Cunssectpa.



Tema 6. JjieMeHTBHI AHAJTUTHYECKOH reoMeTPUH

[IpsiMass Ha TMJIOCKOCTH. YpaBHEHHME NPAMOWM C YrioBbIM Koddduuuenrom. OOree
YpaBHEHHE IPSIMOM M €ro 4acTHbIE cilydad. Toyka repecedyeHus NpsMbIX. Y paBHEHUE MPSMOI,
IPOXOJSIIEN uepe3 JaHHYK0 TOYKY B 3aJaHHOM HAIlpaBJIICHUU. YPAaBHEHUE IydyKa IPSMBIX.
VYpaBHeHue NpsMoOH, MPOXOAAILIEH Yepe3 JIBE JaHHble TOUKU. BpluncieHue yriia Mexnay AByMs
IPSIMBIMHU. Y CIIOBUSI MapajuIEIbHOCTU U MEPHEHAUKYISIPHOCTU JBYX HpsAMbIX. PaccrosiHue ot
TOYKH JIO TPSIMOIA.

Kpussie BTOoporo nopsaka. OKpyXHOCTb, JJUIHIIC, TULIepOosa 1 napadoina (X cBoiicTBa U
KaHOHMYecKue ypaBHeHus). [lpuBenenue oOIIero ypaBHEHHUS KPUBOM BTOPOrO MOpSAIKa K
KaHOHMYECKOMY BUJY.

[Inockoctb. YpaBHeHHE MOBEPXHOCTH. HopMmasibHBIM BEKTOpP IJIOCKOCTH. Y paBHEHHE
IUIOCKOCTH, TPOXOAAIICH depe3 AaHHYyl Touky. OOIiee ypaBHEHHE IUIOCKOCTH M €r0 YacTHBIC
ciay4yau. YTOJN MEXAY IUIOCKOCTAMHM. Y CJIOBUSI MApajUIeIbHOCTH U MEPIEHIUKYISIPHOCTH ABYX
miockocred. Touka nepecedeHns TpEX MII0CKOCTEN.

[Ipsimass B mpoctpancTBe. O0muMe ypaBHEHHS MpsMON. BeKTOpHOE ypaBHEHHE MPSIMOHU.
[Tapamerpuueckue ypaBHeHHs npsamon. KaHoHHUYeckHe ypaBHEHUS NPSAMOM. Y paBHEHUS MPSAMOM,
MPOXOJAILIEH 4Yepe3 ABE TOYKU. YTOJI MEXAY JABYMs MPSMBIMHU. YCIOBHS MAapaliebHOCTH U
HEePIEHANKYIIPHOCTH MPSIMBIX.

[IpsmMas ¥®  IUJIOCKOCT B MPOCTPAHCTBE.  YCIOBUS  MApaUIEIbHOCTH U
NEePIEeHANKYIIPHOCTH MPSAMOM M IUIOCKOCTH. Touka mepecedyeHus MpsIMOH C IUIOCKOCTBIO.
Paccrosinue ot Touku 1o miockoctH. [Iydok miockocTeil.

Pazpen MareMaTHuecKuid aHAJIN3

Tema 7. ®yHKIUM OHOM AEHCTBUTEILHOM NIEPEMEHHOM

[Tonsitue muoxectBa. Jlornueckue cumBoiibl. Onepanu HaJ MHOXeCTBaMU. UucCliOBbIe
mHOxecTBa. [lonarue ¢ynkmmu. CriocoOs! 3amanust Gpyakmmid. OCHOBHBIE CBOWCTBA (DYHKITHHA.
OcHOBHBIE 3JIeMEHTapHbIe PYHKIUU U UX TPaUKH.

Onemenrapuabie QyHkiuu. OOpatHas ¢ynknus. Crnoxnas ¢yaknus. Kimaccudukarms
¢byukumii. [IpeoOpazoBanme rpadukoB. HesBubie ¢yHkiunu. @OyHKUMM, 3aJaHHbBIE
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 MAJIBIMU (DYHKLUSMH.

OcHoBHbIe TeopeMbl 0 npeaenax. [Ipusnaku cymecTBoBanus npeaena. [lepBolii 1 BTOpoit
3aMeyarenbHble  mpenensl. CpaBHeHHME OECKOHEYHO MalblXx (YHKUME. OKBUBAJIEHTHBIE
0EeCKOHEYHO MaJible (PYHKIUH.

HenpepbIBHOCTH (hyHKIIMU B TOUKE M Ha cerMeHTe. TOUKM pa3phiBa U UX KIacCU(UKAIHSL.
Onepauuu Hajg HenmpepblBHBIME  (pyHKUMsAMU. HempeppIBHOCTH 31€MEHTapHbIX (YHKIHMA.
OcHOBHBIE CBOICTBA HEMIPEPHIBHBIX (DYHKIIMHA.

Tema 9. IuddepenunaibHoe ncuncaeHne QyHKIUNA OHOM NepeMeHHOH

[Ipupamnienue aprymeHTa W mnpupaiieHue (QyHKUuu. 3ajadyd, NPUBOASIINE K MOHSTHUIO
npousBoaHOi. Onpenenenue npousBoaHou. uddepenuupyemocts ¢pynkuuu. ['eomerpudyeckuit
M MEXaHWYECKHH CMBICI TPOU3BOJHON. 3aBUCUMOCTh MEXKIY HENPEPBIBHOCTBIO H
muddepennuupyemoctbio Gynkiuu. [Ipasuna nuddepenunpoBanus. [IponsBonHas CIOXKHON U
oOpartHo#l pyHKkuui. [Ipon3BoIHBIE OCHOBHBIX 3J€MEHTapHbIX QyHKIMHI. Tabauia nponu3BOgHbIX.
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Huddepennupoanne HesBHBIX (QyHKIMA. uddepenunpoBanue ¢GyHKUIMM, 3aJaHHBIX
MapaMeTpUyYecKl. YpaBHEHHE KacaTeabHOM M HOpMaiM K KpuBoil. [Ipom3BomHbIe BBICIIMX
nopsAAKOB. MeXaHM4eCKUi CMBICI IPOM3BOJHOM BTOPOro MNOPSAAKA. DKOHOMMUYECKUH CMBICI
MIPOU3BOAHOM (IIpe/iebHbIC BEIMYUHBI, AIACTUYHOCTD (DYHKIIUN).

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

Hekotopsie Teopembl o auddepeniupyembix QyHkuuax: teopema depma, TeopeMbl 0O
cpeaHem 3HadeHuu (Pomns, Jlarpaxka, Komm). ®@opmyna Teiinopa. PaznoxeHne HEKOTOPBIX
bynakuui o popmyne Makiopena. [Tpasuno JlonuTans packpbITHS HEONIPEACIEHHOCTEH.

HeoOxomumble ©  JOCTaTOYHBIE YCIOBUS BO3pacTaHUs W yObIBaHHS — (DYHKIHH.
HeoOxoaumoe u qoctaToyHble YCIOBHSI CYIIECTBOBAaHUS dKcTpeMmyma ¢yHkiuu. Hanbombiee u
HavMEHbIlIee 3HA4YeHUs (QYHKIUH. BBITyKIOCTh M BOTHYTOCTh rpaduka ¢GyHKUuuu. Todku
nepern6a. AcumnTotsl rpaduka GyHknun. OOmas cxema uccieoBaHus GyHKIIUN U TOCTPOEHUE
e€ rpaduka.

[TpubmmkeHHoe pelieHne ypaBHEHHH (HAXOXKJICHHE Tpy0O0 NpHUOIMIKCHHBIX 3HAYCHHM
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).
WuTerpupoBaHyue palMOHANbHBIX (QYHKIUH. MHTErpupoBaHue TpPUTOHOMETPHUUYECKHX
(GyHKIMH. WuTerpupoBanre HEKOTOPBIX HPPALMOHAIBHBIX (GyHKUMi. MHTErpansl, He

BBIpa)KAIOIINECs yepe3 3JIeMeHTapHble (PYHKIHH.

3ajaud, TNpPUBOASIIME K ONpeAeNeHHOMY uHTerpainy. MHterpanpHas cymma.
OnpeneneHHplid  MHTETpall M €ro0  TEOMETPUYECKHM CMbIca. Teopema  CylEeCTBOBAHHUSA
onpenesnéHHOro uHrerpana. OCHOBHBIE — CBOMCTBAa OIPEAEICHHOrO HHTerpana. Teopema o
cpeaHeM 3HaueHMH. OIpEeNeneHHbII MHTErpall ¢ MEPEMEHHBIM BEPXHHUM IPEACIOM M €ro
pou3Bo/iHasA 1o 3ToMy rnpeneny. ®opmyna Herorona-JleiiOnuma.

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

Huddepennmansasle  ypaBHeHHs. OCHOBHBIE MOHATHA. 3aJadyd, NPUBOJAIINE K
mudpdepeHunanbHbIM - ypaBHeHUAM. JluddepeHnpanpHple  ypaBHEHHS IMEPBOTO  IMOpSIKA.
Pemenne, rpapux  pemeHuss  (MHTerpambHas — KpuBas). ['eomerpuueckuié  CMBICH
muddepeHnnanbHoro ypaBHeHus. M3oknmna. 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. JluHelHble oaHOpoaHble AuddepeHInanbHble ypaBHEHUS BTOPOTO
nopsifiIka C TMOCTOSIHHBIMH Kod(¢unueHntamu. JluHelHble onHOponHbIe nuddepeHnmrambHbe
ypaBHEHUs N-TO TOpsAKa C TOCTOSHHBIMM Kod(duuueHTamu. JIuHelHble HEOTHOPOAHBIE
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muddepeHnanbHble  ypaBHEHUST BTOPOTO TMOpsiAKA  C  TMOCTOSIHHBIMH KO3 HUIMEHTaMHU.
Hcnonp3oBanue nuddepeHnnanbHbIX YpaBHEHHH B 9)KOHOMUYECKON THHAMUKE.

Tema 12. Paabl

UYucnossle psibl. OcHOBHBIE NOHATUA. Psan reomerpudeckoit nmporpeccuu. CXoauMocTb
psna. [Ipocreiimme cBoMCTBa YMCIOBBIX psA0B. HeoOXoauMBli IpU3HaK CXOIUMOCTH YUCIOBOTO
pana. 'apmonnueckuii psia. JlocTaTouHbIE IPU3HAKU CXOAMMOCTH 3HAKOIIOJIOXKHUTENIBHBIX 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
CXOJMMOCTH, MHTEepBal cxoAuMocTu. CBOMCTBa CTENEHHBIX pAOB. Pasznoxenue ¢yHkuuil B
crereHHble psaabl. Psn Teiinopa. PasnokeHue HEKOTOPBIX AJIEMEHTApHBIX (YHKUUH B pPAIbI
Telinopa u MakiopeHa.

Tema 13. @®yHKIIMHM HECKOJBKHUX NepeMeHHBbIX

@YHKIUU HECKOJBKUX MepeMeHHbIX. OCHOBHBIE NOHATHS. DYHKIMS ABYX MEPEMEHHBIX U
e€ obmactp onpeaenenus. [’ paduk GyHKmu 1ByX nepeMeHHbIX. [loHsTHE 0 MHOXecTBe (JIMHHHN)
ypoBHS (DYHKIUH JBYX IMEPEMEHHbIX. DKOHOMHYECKHE WILTIoCcTpauud ((QyHKIMH crpoca U
NPEIIIOKEHUS, (PYHKIUS TTOJIE3HOCTH, TPOM3BOACTBeHHAs (pyHKIwst). [Ipenen n HenmpephIBHOCTh
byHKIIMM HeCcKONbKUX nepeMeHHbIX. [lonstne obmactu. Touku paspeiBa. CBoiicTBa (QyHKIUH,
HENPEepbIBHBIX B OTPaHUYEHHOM 3aMKHYTOW 001acTu.

YactHble mpou3BoIHbIE. ['€OMETpUYECKIIT CMBICT YaCTHBIX MPOU3BOAHBIX (PYHKIIMU JIBYX
NepeMEeHHBIX. YacTHbIe MPOM3BOIHBIC BhICIIMX MOpsakoB. [lomubiii muddepennman GyHKmm
HECKONIBKUX  mepeMeHHbIX. JluddepeHunpoBaHue CIOXHBIX M HEABHBIX  (DYHKIIMH.
Huddepennmansr BeicimuxX mopsakoB. [Ipow3BomHas 1o HampaBieHUIo. [ pagueHT (yHKIWH.
KacarenpHast ni10CcKOCTh U HOpMailb K IOBEPXHOCTH.

OkcTpeMyM (QYHKIMM JABYX MepeMeHHbIX. HeoOXxoaumble W JOCTAaTOYHBIE YCIOBUS
CYIIECTBOBaHUS d3KcTpemMyMa. Haumbosbliee u  HauMeHbllee 3HaueHUs (QYHKLIUM JIBYX
MEPEMEHHBIX. Y CIIOBHBIM 3KCTpemMyM. Merton mMHoxutenei Jlarpanxa. OyHKIMU HECKOJIBKHUX
IIEPEMEHHBIX B dKOHOMUYECKOU TEOPHH.

DOneMeHTbl HUHTETPaJIbHOTO MCUUCIEHMS] [ (QYHKIUH HECKOJbKHX MEPEMEHHBIX.
[TonsiTve, cBOMCTBAa U OCHOBHBIE METOJBI BBIUMCIECHMS KPaTHBIX MHTErpajnoB. KpuBonauHelHbie
MHTETpaJIbl: OHATHUE, KIaccu(UKaLHsL, CTOCOOBI BEIUMCIICHHUS.

BexTtopHoe nosie. BekTopHbIE TUHUU.

Hupkyisanusa, porop BekTopHOro noss. IlorenumansHoe mose. IIoTOk BEKTOpPHOro mosst
yepes MOBEPXHOCTb. JluBeprennus.

3.2. ConepxaHue NPAKTHYECKOr0 0J10KA 1M CHMILIHHbBI
Ounasi popma 00yueHus (MOJTHBIH 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 CkasispHO€ M BeKTOpHOE npon3BeaeHuss. CMemanHoe TPOU3BEeHIE TPEX BEKTOPOB

I137 | KommyekcHble Yuciia ¥ oniepaliyl Hajl HUMU. AnreOpanyeckasi, TPUrOHOMETpHYecKas,
NoKa3aTtesbHas OpPMbI KOMIUIEKCHOTO YHCTIA.
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113 8 Komrurekchble uncima. CTeIeHh KOMILIEKCHOT'O YHCIIA. KOpeHB N-H CTCIICHH U3 KOMILICKCHOI'O
qucia.

1139 CoOCTBEeHHBIC BEKTOPHI 1 COOCTBCHHBIE 3HAYCHHMSI JTMHEHHOTO 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

11321 | HeonpeneneHHbli HHTErpal: OCHOBHBIE METO IbI MHTETPUPOBAHUS

113 22 | OcHOBHBIE METOIBI BEIUHCIICHHS OTIPE/ICIICHHOTO MHTErpaIa.

I13 23 | T'eoMeTprdeckre MPHIIOKEHISI OIPEAISTIEHHOTO MHTETpasia

1324 | JuddepenumansHbie ypaBHeHus riepBoro nopsiaka. JuddepeHimaisapie ypaBHEHHS IIEPBOTO
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 HanpasieHuto. [ payenT

I1332 | OxcrpeMyM QyHKIFM IBYX HE3aBHCHMBIX MTEPEMEHHBIX

3aouHas popma o0yueHus (MOJHbIH CPOK)

Ne Tema nMpakTH4YeCKOro (CEMHHAPCKOI0, J1a00PaTOPHOI0) 3aHATHS

1 2

13 1 Martpuiibl U ONIPEACITUTEINH.

113 2 CJIAY u merozip! ux perieHus (MeTos1 o0paTHoi MaTpuiibl, 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 , M0JHOoe YCKOPEeHHOe 00yYenue)

Ne Tema NpakTHYeCKOro (CEMUHAPCKOT0, 1a00PATOPHOIO0) 3aHSITHUSI
1 2
I13 1 Martpuiel ¥ ONpeaeIuTeNu.

1132 CJIAY u meronp! ux perienus (Metos ooparHoi MaTpuiibl, Meror Kpamepa, meron [aycca)

1133 penen dysakmm. HenpepbiBHOCTS QyHKIMIA

113 4 [powmssoaHast u auddeperima pyHKIN OTHON HE3aBUCUMOM TIEPEMEHHOM

3.3. O6pa3oBare/ibHbIe TEXHOJIOTHHI
Ounas popma 00yueHus (NOJHBIH CPOK)

Bun ®opma / MeToabl o
% y4e0HOro
Ne Paznen, Tema 3ansaTHA y4eOHOro HHTEPAKTHBHOIO BDeMeHH
3aHATHSA 00y4eHHs P

1 2 3 4 5

Martpu1ibl 1 oniepanyy HajJ HUMH.

put patl A Kommnsrorepnas
1 | Beruucnenue onpenenurenei n-ro 113 100
CUMYJIALIUS
nopsiaKa
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2 Haxoxnenne obparHoi MaTpuipl. Pemenme Kommnsrorepnas 100
MATpUYHbIX 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 CpenCTBAMU MeTox MO3FOBOro
6 | nuddepeHInaIbHOr0 HCYHUCICHUS U I13 100
nocTpoenue e€ rpaduka. HTypma
IIpaBuno Jlonurans packpbITUs IIpakTuky™m 1o
HeonpeaeaéHHOCTEH. pEILIeHHIO 3a1ay —
7 m paboTa B MaJIbIX 100
rpymmnax
(xoomepaTuBHOE
o0OydeHue)
HeorpeieneHHbIi HHTErpal: OCHOBHBIE
METO/Ib! MHTCTPHPOBAHIL (METON MeTto1 MO3roBOro
8 PasOAKEHIA, METOJL 3aMEHBI 113 - 100
NepeMEeHHON, METOl HHTETPUPOBAHUS
IO YacTsM).
OCHOBHBIE METO/IBI BEIYUCIICHUS [MpakTukym no
ONPEIIENIEHHOTO MHTErpaia. pEILIEHHIO 3a1ay —
9 ['eomeTputeckue MPUIOKEHHS m paboTa B MaJIbIX 100
ONpeeNéHHOTO MHTerpaia (BBIYHCIICHE rpymmnax
TUIOIAIEH TIOCKUX (DPUTYP, BEIYUCIICHHE (xoomepaTuBHOE
00BEMOB TeN BpallleHNs). o0OydeHue)
JuddepeHimanbHbie ypaBHEHHUS TIEPBOTrO [TpakTrKy™m 110
niopsinka. JluddepeHimansHabie ypaBHSHMs PEIICHHUIO 331249 —
10 | TepBOrO MOPSIKA € Pas/IENAIOIMMACS m paboTa B ManbIx 100
NepEeMEHHBIMH. rpymmnax
(xoomepaTuBHOE
o0OydeHue)
Jluneiinsie nudepernmanpabIe [IpakTukym o
YpaBHEHUS [IEPBOTO TOPSIIKA pElIeHHIO 331249 —
1 m paboTa B MaJIbIX 100
rpymmnax
(xoomepaTtuBHOE
o0yueHue)
JuddepeHimanbHbie ypaBHEHHS, [IpakTukym 1o
JOIyCKAIOIIKe MOHWKEHHE TOpsAKa. peILIeHHIO 3a1ay —
12 3 paboTta B MaJbIxX 100
rpyrmmnax
(xoomepatuBHOE
o0ydeHre)
Jlunetinsie quddepennmanbHbie [IpakTukym no
YpaBHEHUS BTOPOT'O MOPSI/IKA C pelIeHHIo 3a1ay —
13 | mocrostHHBIMU KO3 ULIIEHTaMU. 113 paboTa B ManbIx 100

rpymnmax
(xoomepaTuBHOE
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o0yueHue)

14

Paznorkerre QyHKIHMI B CTETIICHHBIC PSIIbL.
Psn Teitnopa. PaznoxeHne HEKOTOPbIX
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
PEIIeHHIO 33729 —
paboTa B MaJIbIX
rpymmnax
(KoomepaTuBHOE
o0OydeHue)

100

Hroro %

25%

3aounas opma o0yueHus (MOJHbINA CPOK)

Pa3nen, Tema 3aHaTus

Bun
y4eOHOoro
3aHATHSA

®opma / MeToabl
HHTEPAKTHBHOTO
00y4eHus1

% y4eOHOTO
BpeMeHH

2

3

4

5

CJIAY u MeTofsl UX pEeLIeHHUS.

I13

Kommerotepnas
CUMYJIAIUA

100

[penen dyraxmm. HempepsBHOCTS QyHKIIII

113

[IpakTuky™m o
PEILIEHUIO 3a1a4 —
paboTa B MaJIbIX
rpymmnax
(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

% yueOHOro
BpeMeHHU

2

3

4

5

CJIAY u MeTofpl UX pelIeHHUs.

I13

Kommerorepnas
CUMYJIALIUS

100

[penen dhyukimm. HenpepbBHOCTL QyHKITHI

113

IIpakTHKy™M 11O
PELIeHUIO 33134 —
paboTa B MaJIbIX
rpymmnax
(xoomepaTuBHOE
o0OydeHue)

100

HToro

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 aHATIMTHYECKOM TEOMETPHM. 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 WurerpabHoe  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.

16



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)

OueHoYHbIE CpeAcTBA

Kon
Ne KonTpoaupyemsie pa3aesnsl (TeMbl) HHANKATOpa H
B AUCHMIIIMHBI J 3 (J13, C3) CPO JeCKpunropa
AOCTUKEHUS
KOMIIeTeHIU
1 2 3 4 5 6
Martpuiibl ¥ OPEICITATEITN na-1 ¥K-1.1.,
1 YO YO, KP, IIPB IIPB -2 YK-1.2,,
Cucremsl JIMHEHHBIX amedpanyecKux Na-3 vK- 1.1,
2 | ypaBHEHHIA. VO YO, KP,TIPB | IIPB | HUJ-4 YK-1.2.,
DIieMeHTbI BEKTOPHOU alreOphI HJ-5 YK- 1.1,
3 YO VO, KP, ITPB IIPB NJI-6 YK- 1.2.
MHorowteHsl. KomruiekcHble uncia na-7 vK-1.1,
4 YO YO, KP, IIPB I[1PB HJ1-8 YK- 1.2,
JIHElHbIE OTOOPaKEHHS NJ-9 VK- 1.1,
5 YO YO, KP, I[IPB 11PB MT-12 VK- 1.2,
DIIEMEHTHI AHATUTHYECKON NeOMETPHH NJI-11 VK- 1.1,
6 YO YO, KP, IIPB ImPB | UJ1-10 VK- 1.2,
DYHKIIHHI OJTHOM JIEHCTBUTEITBHOMN TIEPEMEHHOM -5 VK- 1.1,
7 YO YO, KP, IIPB ImPB | UJ-10 YK-1.2.,
Ipenen Gpynxim. HenpepbIBHOCTH (QyHKIIMHI NJ-7 YK-1.1.,
8 YO YO, KP, I[IPB 11PB -4 YK- 1.2.
JubdepenimansHoe  McUucieHne  QyHKIMN Na-9 VK- 1.1,
9 OJTHOH TIepEMEHHOI YO YO, KP, I[IPB I1IPB WJI-12 VK- 1.2.,
WHTerpaibHoe McUrcIeHre (HEOpeaesICHHBIN n-11 VK- 1.1,
10 | MHTeIpas, ONpECICHHBII MHTEIpaT W €ro | YO YO,KP,IIPB | TIPB | WJI-6 VK- 1.2.
TIPHIIOKEHHS)
JubdepeHimansHbie ypaBHEHUS Na-3 VK- 1.1,
11 YO VO,KP,IIPB | TIPB | WHJ-7 VK- 1.2,
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Psnel -5 VK- 1.1,
12 YO VO, KP, [TPB IIPB WJT-12 VK- 1.2,
DYHKIIMH HECKOJIBKUX MEPEMEHHBIX -7 YK- 1.1,
13 YO VO, KP,IIPB | TIPB | UJ-10 VK- 1.2,
3aouHasn ¢popma o0yuenus (MOJTHBIH CPOK)
OueHoO4YHbIE CPECTBA
Kon
Ne KonTposupyemsie pa3aessl (TeMbl) 13 (13, HHANKATOpPAa H
JTUCHHUILTNHBI JI C3) CPO JecKpunropa
JAOCTHIKEHUSI
KOMIIeTEeHIM I
1 2 3 4 6
MaTpuiis! 1 OIpe/IeTTENH na-1 YK-1.1,,
1 YO | KP,IIPB ITPB -2 YK-1.2.,,
CucTeMbl JIMHEMHBIX alreOpaiecKiX ypaBHEHHIA. N1-3 YK- 1.1,
2 YO | KP, IIPB ITIPB N1-4 YK-1.2.,
DreMeHTbI BEKTOPHOM ayreOphI Na-5 VK- 1.1,
3 I1PB NJI-6 YK-1.2.
Mmorouiensl. KoMIuieKcHbIe uncia. N1-7 YK- 1.1,
4 I1PB N/1-8 YK- 1.2,
5 JIMHENHbIE OTOOPaXKEHHST IPB Na-9 VK-1.1,,
Na-12 VK- 1.2,
DIIEMEHTHI AHATUTHYECKON NeOMETPHH NJ-11 VK- 1.1,
6 [1PB NJI-10 YK- 1.2,
DYHKITHHI OJTHOM JISHCTBUTEITBHOMN TIEPEMEHHOM NJ-5 VK- 1.1,
7 [1PB NJ-10 YK-1.2.,
Ipenen dynkipm. HenpepsIBHOCTH (yHKIMH NI-7 YK- 1.1,
8 YO | KP, IIPB ITIPB NI-4 YK- 1.2.
JubdepenimanbHoe UCUnCeHke GyHKIMN OTHOM Na-9 VK-1.1,,
9 HIepEMEHHON YO | KP,IIPB I[TPB WJT-12 VK- 1.2,
WHterpanbHOoe  McUMClieHHe  (HEONpeIeNieHHbII NJa-11 VK-1.1.,
10 | MHTerpan, —OmNpeieNieHHbIH  MHTErpan W ero | YO | KP, [IPB I1IPB UJ-6 VK- 1.2.
TIPHJIOKEHIS)
JuddepenimanbHble ypaBHEHHS N1-3 YK- 1.1,
11 ITPB N-7 YK-1.2.,
Psizint Na-5 VK- 1.1,
12 HPB 1 pe12 vk- 1.2,
DYHKIIMN HECKOJILKUX MIEPEMEHHBIX -7 YK-1.1.,
13 [1PB NJI-10 YK-1.2.,

3aouHas ¢popma o0yueHus (yCKOpeHHOe 00yU€eHHeE , 0JHOe YCKOPeHHOoe 06y4yenue)
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KonTposupyempblie pa3ielibl (TeMbI)

OueHovHbIE CpeacTBA

I3 (13,

Koa nnankaropa
U IeCKpUNTOpa

JTUCIHHUIINHBI JI CPO
C3) JOCTHKEHU S
KOMIIeTEeHIUI
1 2 3 4 5 6
MaTpHisI 1 OHpeIeTHTeN N nJ-1 YK- 1.1,
1 VO | KP, [IPB IIPB W2 VK- 1.2,
CHCTeMbI JIMHEHHBIX areOpanyecKiX YpaBHEHHI -3 VK- 1.1,
2 YO | KP,IIPB ITPB nJa-4 YK-1.2.,
DreMEHTbI BEKTOPHOM alireOphI na-5 ¥K-1.1.,
3 ITPB NJI-6 YK-1.2.
Muorouienbl. KoMIUIeKCHbIE YncIa. -7 YK- 1.1,
4 ITIPB N/I-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 N1-10 YK-1.2,,
DYHKIMH OTHOM JEHCTBUTEBHOM MEPEMEHHOM HJ-5 VK- 1.1,
7 I1PB N/-10 YK-1.2,,
Ipenen dynkiwm. HenpepbIBHOCT GyHKITHH na-7 yK-1.1.,
8 YO | KP,IIPB I[1PB -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 WHTErpal W €ro [1PB HJI-6 YK- 1.2.
TIPHIIOKEHHS)
JudbepeHImabHbIe YpaBHEHHS Na-3 vK- 1.1,
11 I1PB NI-7 YK-1.2.,
Psizibt na-5 YK-1.1.,
12 1PB W12 VK- 1.2.,
DYHKIMH HECKOJIBKUX [TEPEMEHHBIX na-7 YK-1.1.,
13 I1PB Na-10 YK-1.2,,

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

YO — yctupiii (hpoHTaNBHBIN, HHAMBUYaTbHbIN, KOMOMHUPOBAHHBII) ONPOC;
IIPB — npoBepka pedepaToB, KOHCIEKTOB, IEPEBOIOB, PELICHUH 3aJaHH, BBIITIOJTHEHHBIX

3aJlaHUl B OJICKTPOHHOM BUJIC U T.H.,

KP — KontponbHast paboTta (ayAMTOpHBIE WM JOMallHHE, WHIUBUIYyalbHbIC, MapHbIE

WJIU T'PYIIIOBBIC KOHTPOJIBHBIC, CAMOCTOATCIIbHBIC paGOTBI, JHUKTAHTBI U T.I[.).
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5.2. OueHo4YHbIE CPEeACTBA TEKYIIEro KOHTPOJIs
IlepeyeHb NpakTHYECKHUX (CEMUHAPCKUX) 3aaHU I

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

1 3 3 3 5 9
1. Haiitn cymMMy ¥ pa3HOCTb MaTpHIL: A=l5 -1 0| 4y B=|12 3 -5
4 1 2 -1 0 1
u . a(? 9 o (0 3
2. Hatitu matpuity C =24 + 5B, ecnmn A= 7 5 P55 g
3. Haiitu npoussenenus marpuny AB u B4, eciii OHU CYLECTBYIOT:
-1 3 2 5 1
2 A= 2 0 1| B=/19
0 1 -1 5 2
1 61 9 1 O
b) A=/3 0 9|, B=|3 -1 2
1 2 3 5 3 1
5 2
9 1 3
A= : 1 3
c) 5 5 8
9 1
1 2 3 4
) — B=(1 0 5 -3
2 1 2 3
1
1 2 3 4 0
e) A: y B=
2 1 -2 3 5
-3
1 -1y
4. Boruncnuth 2 _3
5. Brruucnuts onpenenutenu:
3 4
Do -5
4 -3 5
n [3 -2 8
1 -7 -5
6. Haiiti o6paTHBIe MATPUIIBI IS CIICTYIONTUX MATPHII:
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cosa -Sina
a) A=| . j
Sinad CcoS«a

2 5 7

b) A=|6 3 4

5 -2 -3

7. Pemnts MaTpruyHbie ypaBHEHHUS:

X 3 -2 B -1 2
D5 _4)7 |5 6

2 1), (107
911 1)7 7|8 1 2

Tema 2 «Cucrembl JJUHEHHBIX aJredpanvyeckKux ypaBHeHU»
IIpakTuyeckue 3axanus 3-4.
3agaum 1719 CAMOCTOSTEILHOI0 PelIeHus
Pemnts cucteMsl ypaBHEHUN METOIAMM:
- ["aycca;
- Kpamepa;
- 00paTHOW MaTpPUIIBL:

2% + X, =X, =0
) 13X, +4%,+6=0
X+ X =1
3X, +X, +%X; =5
b) X =X, +X; =1
X, —2X, +X; =0
Tema 3 «J1eMeHTbI BEKTOPHOMH aJaredpbn)
IIpakTH4yeckoe 3axanue S.
3agauu I8 CAMOCTOSATEJILHOTO pPelieHusl
1. Haiitu ckansiproe npomsseerne sexkropos d =31 +4 ] +5K u b=4i+5] -3k .
2. Haiitu BekTOpHOE IPOM3BEIEHUE BEKTOPOB A = 2i+5j+ku b=i+2j-3k.
3. Haiitu  cmemanHoe mpomsBenenme Bekropop a=I1—j+K, b=i+j+k,
c=2i+3j+4k.
4. BbIuKMCIMTE CKAISIPHOE NPOM3BEIEHHE BEKTOPOB A W b , eclu |E| =5 = 5, ‘5‘ =4 u
BEKTOPBI 00pa3yloT yrou 45°.
5. Haiitu ‘AB , €CIH A(l; 2, 3) u 8(3; -4; 6) :
6. ITokasars, uto Bekropsr &= 1—-3J+2K, b=31-7j+8k 6 c=i—j+k
KOMILJIaHAPHBI.

7. BbruncianuTs miomaap TpeyroibHUKa ¢ BEPIIUHAMU A(Z; 2, 2) , B (4; 0 3) ,C (O; 1 O) :
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no

A

o &

~

OnpesienTh CMEIIAHHOE TPOM3BEJCHHE BEKTOPOB 4 = (—3, 4,1) . b= (5, 2, 3) ,
(_J = (1, 4, 6) . UccrnemoBaTh BEKTOPHI HA KOMIUTAHAPHOCTb.
Haiit 00bEM TpeyronbHOM MUpPaMHIBI C BEPIIUHAMHU A(O; 0; 1) , B (2; 3; 5),
C(6;2;3), D(3,7;2).
Tema 4 «Muorowienbl. KoMILIeKCHBIE YHCIA»

IIpakTuyeckue 3axanus 6-7/.
3agaum AJ1sl CAMOCTOSITEILHOI0 pereHust

PemnTh kBagpaTHOE ypaBHEHUE 4x* —20x+29=0,

Jlanbl KoMIIekcHbIe uncna 2, =9—121, 7, =-6+8i.
Z
Haittw: 21t 2y 4= 245, 42y, —,
Z,
Kommiekcubie uncna 2, =1—1, Z, = —\/§ —1 mpescTaBUTH B TPUrOHOMETPHUECKO
Z
bopme u HalTH Z, -1y, Z_ :
2

o 4
Haiitu Bce 3nagenus \ -1 .

Bo3BecTn B cTerneHn JAaHHBIC KOMIIJICKCHBIC YHCJIa.
(3+4i)°
(1+2i)?
(-1+i)*
Tema 6 «1eMeHTbI AaHAJTUMTHYECKON reoOMeTPHI»

IIpakTHyeckoe 3axanue 8.
3aga4u 4719 CAaMOCTOAITEIbHOTO PeIICHUsI

OnpenenuTs pacCTOSHHUE MEXTy TOUKAMU: AG3;8)u B(—2;5).
Mokasat, wuto Ttpeyromeumk ¢ sepummamu  A(4; 3), B(7;6), C(2;11) -

IIPSIMOYTOJIBHBIN.

Mokasate, uro tpeyromsunk ¢ sepummamu  A(2;—1), B(4;2), C(5;1) -
PaBHOGEIPEHHBIHA.

Haiitu Touxy nepeceuenns npsavoix: 2X+Y—1=0 4 X+2y+1=0.

CocTaButh ypaBHenue mnpsmoi, mpoxomsmeii uepes touxy M (=L 2) napamtensuo
npsmoii Y = —3X+1.

CocTaBuTh ypasHenHe npsimoit, npoxomsmeii uepes touxy M (—=3; —1) nepnenuxynsapro
npsmoit 2X+Y—-3=0.

CocTaBUTh ypaBHEHHE MIPSAMOM, IIPOXOIAMIEH Yepes TOUKH A(l; 2) u B(_Z; 3) .

TpeyronbHUK 3a/laH CBOMMHU BEPIITMHAMHU A(l; 2), B(—Z; 1), C(Z; 3). Haiitn nuny ero
BBICOTBI, IPOBEIEHHON U3 BEPILIUHBI A.
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CropoHsl AB, BC, AC TpeyronbHuKa | ABC 3agausr cooTBeTCTBEHHO YPaBHCHUSIMH:

4x+3y—-5=0, x—-3y+10=0, Xx—2=0. Onpegenurs
[1ABC.

KOOpAWHAThI

Tema 7 « DyHKIIUM OJHOM J1efCTBUTEIbLHON NepeMeHHO

IIpakTnyeckoe 3ananue 9.
3agauu AJ151 CAMOCTOSITEILHOTO PelIeHus!
Hatitu o6macte onpeneneHus GyHKITUI:

f(x)=+x*-25

f (x) =Ig(5x* +4x-9)
f () =x—lg(2x-3)

f (x) = arcsin(2x® + x)
3x-1

f(x ——

) JBx+35

f(X)=Vx> —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) =2

f (x) =1-3cos x
f(x) =—x*+8x-13

Y CcTaHOBUTH YETHOCT WJIM HEYETHOCTD (DYHKIIMHA:
f(x) =x*sin7x

f(x) =5/ —3¢x?
f(x) = x2€/§+2sin X

2
f(x)=
() 2x-1

1+x

JORI

TeMa 8 «Ilpenen ¢pynkuuu. HenpepsiBHOCTD QyHKIMI

IIpakTnyeckoe 3aganue 10.

3agaumM IS CaMOCTOSITEIbHOTO PelIeHUs
Haiitu npenenst hyHKIMIA:
2
x°+3x+2

m 7 = >
x>-22x“ +5x+2
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A x+x2 =2
lim

x—>-1 X+1

o 2x*—3x+1

lim e 2x—3
; lim x> +4x-21
) 53 2x% —7x 13

lim 2x*+5x—7
) -1 3x? —x—2
; lim Ax+a-1
: 3J3-2x -3

"m\/2x+3—3
9) 3 2 Jxal

2-3x—x*
X lim 2  x—1
_ _ ( 12 1 j
) lim| %2 "36 " %6
sin 2x
i) lim
x—0 tg 3X
2
. X
k) ||m&
x>0 ] — COS 4X
arctg(x* +3x)
) lim :
x=>0 arcsin 2Xx
9x+5
] 1
m 152(“;)

Tema 9 «ludpepenunaibHoe ucuncaeHne QyHKIUM OAHON NepeMeHHOI
IIpakTuyeckue 3aganus 11-12.
3agauu AJ19 CaMOCTOSITEILHOTO pelIeHus!
Haiitu npon3BoaHble (yHKIMIA:

y =3x>+5x>+2x* —9x+1

y =C0s° 7X’
. 2X°
y = arcsin \x\<1
1+ x*

y = X°-sin 2x°
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5)

6)

7)

8)

9)

X
=Intg —
y 92

y =In(v/2sin x+1++/2sinx—1)
_ sinX—Cos X
Sin X 4 COS X

4x’ +9x°+1
y=¢€
sin x

y = X

HaiiTi npon3BoHyI0 BTOPOTo MOpPsiAKa:

y= —EXSiHSX—ECOS?:X
9 27

[Toka3zath, 4YTO (YHKIHS y=sinInXx+cosInX ynosnersopsier ypasuenuo:
Xy +xy'+y=0
HaiitTi npou3sBoHyo y; OT HEeSIBHOW (DYHKIINU: x® + y3 —3xy=0
d :
Haittn Y’ = d—y, ecrn X =aCO0ST, y=asint
X

Haiitu npenens! pynkumii, ucrnons3ys npasuio Jlonurais:

x3+ x> =5x+3

lim— >

x>1 X* =4X"+5Xx -2
. X+ Xx*=6X
lim —;
x> X*—X+16
. In(x*-3
lim ( )

x=>2 X% +3x =10

Haiitu uHTEpBaIBI MOHOTOHHOCTH U UCCIEA0BATh QYHKIIMHM HA SKCTPEMYM:

y=%x3—2x2+3x+1

yo X2+ Xx=5
X—2
y = xIn’x

Haiitu Hanbounpliiee 1 HauMeHbIIee 3HAYECHUS PYHKITHH:
y= X' —8x*—=9 ma OTpe3Ke [—1; l]
x> +4
y= T Ha OTPE3Ke [l; 3]
y=(Xx-2 )Ze‘x Ha OTPE3Ke [0; 5]
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b)

O6bém mpoaykuuu U (yci.ed.) uexa B TeueHue pabodero AHs MpencTaBiseT (YHKIUIO

3 2
U=—t"—-5t"+75t+425, rme t- pabouee Bpems B wuacax. Berumciuts
POM3BOUTENLHOCTD Tpyna  depes 2 yaca nocie Hayama  paboTsl.

Tema 10 «MHTerpasibHOE MCUKCIeHNe (HeompeaeJTéHHbIM HHTErPaJl, onpeaeJaéHHbIH
HHTErPaJj M ero NpUuI0:KeHus )
IIpakTnyeckoe 3axanue 13.
3agaum 1J15 CAaMOCTOSITEILHOTO PelIeHust
Haittu unrerpaisr:

2 2
udx
70X
COS 2X
J cos® xsin? x
¢ Sin xdx
1+9cos X

4
r X
———dx
JIxP+1
'o\/3+ c0s5x sin 5xdx

In xdx

dx

X COS 9xdx

X2 In xdx

- dx
X(1+ In x)°
- arctg®2xdx
1+ 4x?
[ x3e*'*5dx
Haiitn 06’5(;M MPOYKIINH, IPOU3BEICHHOI 3a 2 roja, ecian Gynkuus Kodoa-/lyrnaca umeer
pun g(t) = (1+1)e™,

Beruucmirs OHpe,Z[eHéHHLIC HUHTCIpaJIbl:
1

[ x(3—x%)°dx

0
5

xdx

»\/1+ 3X

XSin x dx

2y OF¢

0
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Boraucnute minomans GUrypsl, OrpaHU4eHHON JIMHUSIMHU:

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

Tema 11 «/InddepennnanbHbie ypaBHEHUS»

IIpakTnyeckoe 3axanue 14.

3agaum AJ15l CAaMOCTOSITEILHOTO PelIeHust
Petmts mud depennranbabie ypaBHEHHS ¢ pa3AesisOIUMUCS ePEMEHHBIMU:

xy'—y=y’
xyy' =1-x?
2
+1
o
y
Pertmts omHOpOoHbIE TH(depeHInaIbHbIC YPAaBHCHUS.
y =1
X
, X+2
y' =212
X

Pemts munHeiinbie qudQepeHranbHbe ypaBHEHNS IEPBOTO MOPSIKA!

dy y_

L =X
dx x
ay 2y _ s
dx X
y' —y=e¢’

Penmute muddepennnanbrbie ypaBHEHHS, HCTIONB3Ys TIOHIKEHHE TIOPSIKA:
y" = p2X

y"=1Inx

2yy"=(y')" +1

Peruts HelHbIe 0JHOpOHBIE TU( G epeHIaTbHbIE ypaBHEHUS:
y"—=2y'+17y =0

y"—8y'+16y =0

2y"-5y'+2y=0

Penuts muHelHbIe HEOTHOPOAHBIE T PEepEeHITMATIbHBIE YPAaBHEHUS:

y' =4y +4y =x°

y'+2y +y=e*

y"—-8y'+7y=14

Haiitn peuicHu-d ypaBHeHPIfI, 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:

> dN+6
nZ:;‘lOOn—l
=1
nz_lln(n+1)
Z(‘/_ 25
? Jn+50

I/ICCJIGI[OBaTb CXOIMMOCTB PsiJia, UCIIONB3ys Mpu3HaKk lanamobepa.
n!
=n
~'5
>3
2
ol
z n(n+1)
n
n=1 3

Pa3i0xuTh B CTENCHHOM psifl 110 cTeneHsIM X (YHKIUH:

-1

1+ X
1-x

2
Pasnoxute B psa Makinopena Gpynkuuro Y = COS™ X,
Haiit 06;1acTh CXOAMMOCTH CTETIEHHBIX PSJIOB:

o gnyn
ZnJﬁ

n=1

2 X3 Xn
1+ X+ —+—+...+—+..
2! 3! nt

1+ X+ 22X +..4+n"X" +...
Tema 13 «PyHKIMH HECKOJBKUX NEPEMEHHBIX»

IIpakTyeckoe 3aganue 16.

3agaum 111 CAaMOCTOATEIHLHOIO peuIcHUsA
Haiitu yactHBIC IMPOU3BOJAHBIC IICPBOI'0 MTOPpAAKA:

Z2=Xx>+2y*—3xy—4x+2y+5
7 — @Y+
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c)
2.

z=In(x*+vy?)
Tana pynxuus Z = T (X, Y) . Tpe6yercs naitru: nonubiit mupdepenman 0Z ; wactibie

0%z 0°z

IMPOU3BOAHBIC BTOPOro ImoOpsAAKa 8X2 ! ayz U CMCHIAHHBIC YAaCTHBIC IIPOMU3BOAHLIC

0%z 0%z
oxoy' oyox
X

z =arctg —
y
z:«/2xy+y2

X—Yy
7=— 2
X° +y°

Hccnenosarh Ha SKCTpeMyM (QYHKIHIO £ = 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 rpaywent gyaxipm Z = XY —5Y g rouke Py (2,1)
Hamucats YpaBHCHHC KacaTeJbHOH INIOCKOCTH U YpaBHEHHUEC HOPMAJIM K ITOBCPXHOCTHU
2

3XY+2XZ—YZ+X+1=0 g rouke My(Xys Yo, 2p) , ecrn X =1, Y, =-2.

5.3. TemaTHKa NHCbMEHHBIX PadOT 00yYAKOIIMXCS
OOyuaronuecss 3a04HOM (QOpMbI OOyUEHHS BBINOJHSIOT JOMAIIHIOI KOHTPOJIBHYIO
pabory.
Y4ebHO-MeToinYecKHe MaTepHasbl, HeOOXOAUMbIE Uil BBIOJHEHHUS DPabOThI, COAEPIKATCS B
YMK no mucuuriuHe.

5.4. IlepeyeHb BONPOCOB MPOMEKYTOUHOM aTTECTALMU 1O JUCIHUNINHE

BOl'[pOCbI AJIA TIOATOTOBKHA K 3K3aMEHY

Marpuiipl ¥ orniepalii Haji HUMH.
OnpenenuTeny U UX CBOMCTBA.
OOparHas MaTpHIa.
Panr marpuripl.
CJIAY. OcHOBHBIE IOHATUS U OIIPEIEIICHUSL.
Cucrema N IMHENRHBIX YPaBHEHUM ¢ N mepeMeHHbIMU. MeTo1 00paTHOM MaTpuIIbL.
CJIAY. Meron I'aycca.
CrcTeMbl IMHENHBIX OJHOPOJHBIX YpaBHEHU. DyHIaMEHTaIbHAS CUCTEMA PELLICHUI.
Mozens JIeoHTEEBa MHOTOOTPACIIEBOM SKOHOMUKHU.
. YpaBHEHHE NPsIMOM C YTIIOBBIM KOA(P(UIIEHTOM.
. O011iee ypaBHEeHHE NPSIMOM U €TO YaCTHBIE CITyYaH.
12. Touka nepecedyenus npsMuiX. [locTpoeHUE MPSIMOH 0 €€ YpaBHEHHIO.
13. Bebluucnenue yrma  MeXIy JIBYMsS NpSAMBIMU.  YCIOBHMS — MApaUIebHOCTH U
MEPIEHTUKYIIIPHOCTH JABYX MPSAMBIX.

WoNoaA~LNE

R
= o
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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.
55.
56.
57.
58.
59.
60.
61.

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

YpaBHeHUE NPAMOIA, MPOXOAILEH Yepe3 IBE TAHHBIE TOUKH.

PaccrosiHue oT TOYKM A0 IPSIMOH.

Onpenenenue KpUBoil BTOporo nopsiaka. OKpy*HOCTb.

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 npousBeieHNE 1 €10 CBOMCTBA.

CmMmeniaHHoe Mpou3BeAECHHUE TPEX BEKTOPOB U €10 T€OMETPUYECKUIN CMBICII.

Y cnoBre KOMILUIaHAPHOCTH 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.

IIpeoGpa3zoBaHue KOOpAUHAT.

EBKM10BO MpOCTPaHCTBO.

JIunelinble onepaTopsl U UX CBOMCTBA.

CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHHUS JIMHEHHOTO OTeparopa.

OproroHainbHbIi 6a31C U OPTOrOHATIBHbIE TPE0OPA3OBAHMS.

[IpuBenenue kBaapaTHUHONU POPMBI K KAHOHUUECKOMY BUJTY.

Pa3mepHOCTB 1 6a3uC BEKTOPHOTO IPOCTPAHCTBA.

Kpurepuit CrnbBecTpa 3HAKOONPEAETEHHOCTH KBAAPaTUUHON (POPMBIL.

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 ypaBHEHUSI TPSIMOM.

Kanonnveckue ypaBHEHUS PSMOI.

YpaBHeHUs MPSIMO, IPOXOIAIIEH Yepe3 IBE TOUKH.

Yroa Mex 1y IByMsl IPSIMBIMU. Y CIIOBUSI TAPAIIENBHOCTU U NEPIIEHTUKYIIIPHOCTH NPSAMBIX.

Y cnoBus napajuieIbHOCTH ¥ IEPIEHUKY/ISIPHOCTH MPSIMOM U TIJIIOCKOCTH.

Touka nepeceyenys IPSIMON € IJIOCKOCTHIO.

PaccrostHue OT TOUKH 10 TUIOCKOCTH.

IlonsTne MHOXecTBa. YKCIIOBBIE MHOXKECTBA.

[onsitue Gpynkummu. OCHOBHBIE CBOIMCTBA (PYHKIIMIL.

OnemenTapHble pyHKIMU. Knaccudukanust pyHKImit.

[Ipenen uncnoBoi NMoOCaen0BaTEIbHOCTH.

Ipenen GpyHKIMU B GECKOHEUHOCTH U B TOUKE.

beckoHeuHO Maible BETMUMHBI U MX CBOWCTBA.

beckone4yHo OostbIie BETMYMHBI M MX CBOMCTBA.
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62. OcHoBHBIE TeOpeMBI 0 npenenax. [Ipr3Haku cymecTBOBaHUS Npesena.

63. 3ameuarenbHBIC TPEICTHI.

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

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

66. Onpenenenre MPOU3BOTHOMN, €€ MEXaHMIECKUI 1 TEOMETPUUECKHIA CMBICIL.

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

68. OcHoubIe npaBwia muddepeHnmpoBanus. [[por3BoaHas CIIOKHON 1 00paTHOHN (YHKIIUI.

69. IIpou3BojHBIC OCHOBHBIX AJIeMEHTapHbIX (PyHKIWNA. [IoHsTHE TPOU3BOTHBIX BBICIIINX
TIOPSIJIKOB.

70. DKOHOMHYECKHH CMBICIT POU3BOIHOM. Vcronb30BaHre IOHATHS IPOU3BOTHOM B
HKOHOMHKE.

71. DnacTmyHOCTH (DYHKIIMU U €€ CBOMCTBA.

72. YpaBHEHHE KacaTelIbHOW 1 HOPMATH K KPUBOM.

73.  uddepenmman GyHKIMH 1 €r0 reoMeTpudecKuil cMbIci. JnddepeHnmans BRICIINX
TIOPSIJIKOB.

74. Teopema depma.

75. Teopema Poss.

76. Teopema Jlarpamxa.

77. Teopema Jlonmrass.

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

79. OxcrpemyM yHkimu. HeoOXoanMBblIi U JOCTaTOUHBIN MPU3HAKA CYIIECTBOBAHUS
sKcTpeMmyma pyHKIMH. JlocTaTOUHBIN MPU3HAK CYIIIECTBOBAHUS SKCTPEMYMa, OCHOBAHHBIHN Ha
3HAKEe BTOPOM IIPOU3BOIHOM.

80. Haubonbliee n HaUMeHbIIIee 3HaYeHHE (PYHKIMH HA OTPE3KE.

81. Bemykiocts 1 BOrHYTOCT rpaduka GyHkimu. Touku neperrnda. ACUMITOTH Tpaduka
byHKIMN.

82. OO0mas cxema ucciieqoBanus GyHKIIMHA U TOCTpoeHue e€ rpaduka.

83. Tlonsarue nepooOpa3HO U HeonpeaeaEHHOro nHTerpaia. CBoiicTBa HEOMPEIENEHHOTO
UHTETpaa.

84. T'eomeTpuyecKHii CMBICIT HEOMPEICIEHHOTO HHTErpaa.

85.  OcHOBHBIE METOIBI HHTETPUPOBaHHSL. MIHTErpupoBaHe METOIOM PA3IIOKEHHSI.

86. Meroa MHTErpUPOBAHMS 1O YACTSIM.

87. HWurerprpoBaHue POCTEHIINX PAIMOHATBHBIX IPOOCH.

88. Merton HeonpenenEHHBIX KOI(DDHUIIUEHTOB.

89. MHurerpanpHas cymma. [loHsTHE OMpeiesIEHHOrO HHTErpaa.

90. T'eomerpuyeckuii 1 3KOHOMUYECKUI CMBICI ONPEAETIEHHOTO HHTErpaa.

91. CsaoiictBa onpenenénroro uaTerpaia. ®opmyna Hetorona-JleiOauMIA.

92. 3amena nepeMeHHOU U (hOpMyra MHTErPUPOBAHUS 110 YACTSAM Yy ONPEIENEHHOTO HHTErpaa.

93. T'eomerpuyeckue MPUIIOKEHHUS ONPEIEIIEHHOTO HHTETpaJIa.

94. HecoOCTBeHHbIE HHTETPATIBL.

95. Hcnons30BaHue MOHATHS ONPEIETIEHHOTO HHTErpajia B 3KOHOMHUKE.

96. uddepeHimanbable ypaBHeHUs.. OCHOBHBIE OHATHSL.

97. JInddepernmanbabie ypaBHEHUs TIEPBOTO MOpska. Teopema o CyIeCTBOBAHUH H €TMHCTBEHHOCTH
pEICHUSL.

98. JluddepeHnmanbHbie ypaBHEHUS C pa3/IeISFOIIAMUCS TIePEMEHHBIMHU.

99. Opnopoanble M hepeHImaTbHbIe YpaBHEHHS IEPBOTO MOPSIKA.

100. Jluneitnsie muddepeHnmanbHpIe ypaBHEHHS IEPBOTO TOPSIIKA.

101. Muddepentmanbable ypaBHEHNS, JOMTYCKAIOIIE OHWKEHUE TTOPSIKA.

102. Jluneitasie muddepeHnmanbHpIe ypaBHEHHS BTOPOTO IMOPSIKa C TOCTOSTHHBIMU KO(GHUIMeHTaMu.

103. TonsTre 0 M depeHINATBEHBIX YPaBHEHUSIX BBICIINX MOPS/IKOB.

104. Hcnonp3oBanue muddepeHIMaIbHbIX YpaBHEHHI B SKOHOMUUCSCKON TTHAMUKE.

105. OcHOBHBIE OHATHS YUCIOBBIX Psi10B. CXOIMMOCTH psijia.
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106. CxoauMOoCTh T€OMETPUYECKOro psiia.

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.

CBOMCTBA YUCIIOBBIX PSIZIOB.

Heo6xoaumblii pr3HAK CXOIUMOCTH. ['apMOHUYECKUIA psifl.

Psanp! ¢ nonoxwurensHbIMU wieHaMmu. [[pr3Hak cpaBHEHUs PsiIOB.

[pu3znHak /{amambepa.

Wuterpanbhblii mpu3Hak Korm.
3nakoriepemeHHbIe psbl. [Ipr3nak JleliOnma.
OcraToK psijia ¥ ero OleHKa.
OO6nacTb cX0UMOCTH (PYHKIIMOHATIBHOTO Psia.
[paBuibHO cxonsmmecs: (PyHKIHMOHATBHBIE PS/IbI M MX CBOMCTBA.
Crenennble psapl. O01aCTh CXOMMOCTH CTENIEHHOTO psizia. CBOMCTBA CTETIEHHBIX PS/IOB.
PaznoskeHne HeKOTOPBIX dJIEMEHTAPHBIX (DYHKITNH B psiibl Taiiopa 1 MakiopeHa.
UYucinoBble psfbl ¢ KOMIUIEKCHBIMU WIEHAMMU.
CrernieHHbIE psiIbl B KOMIUIEKCHON 00JIacTH.
OyHKIMS IBYX MIEPEMEHHBIX 1 € 00macTh onpeaenenust. [ paguk GpyHKIMM IBYX EpeMEeHHBIX.
OyHKLMS TPEX U OOJIBILIETO YHCIIA IEPEMEHHBIX.
I[Mpenen pyHKIMU HECKOMBKUX MTepeMeHHbIX. HerpepbBHOCTE (hyHKIMH. TOUuKH pa3pbiBa.
YacTHble MPOU3BOAHBIE IEPBOTO NOpsAAKa. | €OMETPUYECKHMIT CMBICI YACTHBIX IPOU3BOHBIX

YacTHble MPOU3BOAHBIE BHICIIMX HOPSIKOB.
[Nonuenit muddepeHnman GyHKIMA HECKOIBKUX TIepeMeHHbIX. JnddepeHimast BbICIIIX
MIOPSIIKOB.
JuddhepeHrmpoBaHe CIIOKHBIX U HSIBHBIX (DYHKIIUI.
[Tpou3BoaHast B JaHHOM HampabieHUH. [ paaueHT QyHKIHH.
KacarenpHast III0CKOCTh M HOPMAIb K IIOBEPXHOCTH.
DKCTpeMyM (DYHKIMHY IBYX HE3aBUCHMBIX TIEPEMEHHBIX.
HawnGorp1ree 1 HanmeHblee 3HaYeHNE (PYHKIHH.
VYcnoBHbI 3kcTpeMyM. Meton MHouTenel Jlarpanka.
DYHKIMH HECKOJIBKUX [IEPEMEHHBIX B SdKOHOMUYECKON TEOPUU.

Pa3pnen 6. OueHouyHbIe CpeICTBA NPOMEKYTOYHOM aTTeCTALNH (C KIHYAMM)

1. Bwibepume 00un npasunbhblii omeem.

3 21
2 5 3
Onpenenurens paBeH ...

3 4 2

a) 3

b) 0

c) 5

d) -3

IpaBuabHbIii oTBeT: d)

2. JIBa mpenena, 3Ha4YCHUS KOTOPBIX PaBHBI 5, ...
(v16epume 06a 6epHbIX BaAPUAHMA OMBEMA)

Iimsin5x
a) x—0 X
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sin5x

b) wﬂ 5x
Iimsinx
C) x—0 5)(
“mSan
d) x—0 X

IIpaBuiabHbIi oTBeT: a), d)

3. Vkaosrcume npasunvuyro nociedoeamenbHoCmsb 9mManoe bl4UCIeHUs 0OPAMHO MaAMPUYbl
Jlana kBagpaTHas MaTpula A, onpeaeuTeIb KOTOPOi He paBeH HYIIO.
a) HaXOXKJCHHE AIreOpPanvecKuX IOMOJHEHUH 3JIEMEHTOB TPAHCIIOHUPOBAHHON MATPHIIBI U

COCTABJICHUE COIO3HON MaTpPULIBL;
b) BBIUMCIIEHME ONIpEIETUTEINIST UCXOJHON MATPHIIBL;
C) HaXOXICHHE TPAHCIIOHHPOBAHHOW MATPHUIIBI K TAHHOIA;
d) BbruHCIICHHE 0OPATHON MATPHIIBI IO hopMyIie
IIpaBuabHbIi oTBeT: b)-¢)-a)-d)

4. Vkaoswcume npasunvrnoe coomeemcmeaue MEXY TUIIOM MaTPUYHOTO ypaBHEHUS U (OPMYIION IS
€ro pereHus:

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

5. Ilpouumaiime mexcm u 3anuwiume paseepHymoulii 000cHo8auHbl omeem.  Omeem credyem
3anucams ¢ ManeHbKou OYK6bl:

JaiiTe onpeneneHe MOHATUIO TOYKAa MHHUMYMA — 3TO ...

IIpaBuJbHBINA OTBET: €CITU TPU MEPEXOe Yepe3 KPUTHUECKYI0 TOYKY NMPOU3BOAHAS (YHKIIMHA MEHSET
3HaK C «MHUHYCa» Ha «IUIOC» (omeem Cmyoenma modcem Obimb NpeoCmasien 8 UHmepnpemayuu,
9KBUBATIEHMHOU NPUBEOCHHOMY NPABUTLHOMY OMEemy)

Pa3nen 7. [lepeuenn yueOHOii JuTepaTyphbl, HEOOXOAUMOIi 1)1 OCBOEHUSI U CUUIJIMHBI

7.1. OcHOBHas 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. Kpartkuii xypc Beicuieir marematuku: yueOnuk / K. B. banaun, ®@. K. bannun, B. U.
Jxeddane [u ap.]; nox penaknueii K. B. bBammuna. — 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.
Okynesa, JI. b. ITlompmmna, H. B. OBuapoBa. —  benropoa: benropoackuii rocynapcTBEHHbBIN
texHonoruueckuii yausepcutet uM. B.I'. lllyxosa, 9bC ACB, 2020. — 88 ¢. — TekcT: 35eKTpOHHBIH //
[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.
— Hosocubupck: HoBocubupckuii rocynapcrBennbiii yauuepeuret, 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,
MaTeMaTHYECKOW CTAaTUCTHKE, MaTEeMaTU4YEeCKOMY IPOTPAMMHUPOBAHHMIO: Y4eOHOE [ocoOue JJis
OakamaBpoB / A. C. [lankun, B. A. llankun. — 8-e u3n. — Mocksa: [amkos u K, 2019. — 432 ¢c. —
ISBN 978-5-394-01943-2. — Tekct: snextponHsiid // I{udposoit oOpazoBatenbHbId 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  obpazoBarensHbii  pecypc IPR 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 00pPa30BATEIbLHOIO
npouecca no JUCHUIINHE:

MarepuanpHO-TEXHHUECKOEe obOecneueHne IUCHHMIUIMHBL «MaTeMaTHKa» BKIIOYaeT B ce0s
y4eOHble ayIUTOPUM Ui TPOBEJIEHHs 3aHATUH, TpPYNIOBBIX W HHAMBUIYAIBHBIX KOHCYJbTALUH,
TEKYILETO KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTAlUH, CAMOCTOSATEIILHOM PabOThl 00YUYaIOIIUXCSl.

VYuebHble ayIUTOPUM YKOMIUIEKTOBAHbI CHELMAIM3UPOBAHHOM MeOenbl0 U TEXHUYECKUMHU
cpeactBamMu oOydeHus. IlomemieHuss st CaMOCTOSATENBHOM pPaOOThI OOYYarOMIMXCS OCHAIICHBI
KOMITbIOTEPHOM TEXHUKOH C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTh VIHTepHerT.

JucuumuimHa MOXET Peali30BbIBATHCS C MPUMEHEHHEM TUCTAHIIMOHHBIX TEXHOJOTHH OOydeHUs.
Crenuduka peanusalMy AUCUUIUIMHBI C TPUMEHEHUEM AMCTAaHIMOHHBIX TEXHOJOIMH 00y4eHus
yCTaHABJIMBACTCS JIOTIOJIHEHUEM K pabouell mporpamme. B dyacTu He mpoTHBOpevamieil crenuduke,
U3JI0’KEHHOM B JIONOJHEHUH K IPOrpaMMme, IPUMEHAETCs HacTos1as paboyast mporpamma.

MarepuanpHo-TeXHHUECKas 0a3a, He0OXOoquMast I OCYIIECTBICHUs 00pa30BaTeIbHOTO IpoIiecca
10 AUCLUUIUIMHE C IPUMEHEHHUEM IUCTAaHLIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH, BKIIFOYAET B CEOsL:

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
CpeZCTBa CBSI3U IpenoiaBaTesieil u CTy/IeHTOB.

WNudopMannoHHbIE TEXHOJIOTHH, HEOOXOMMBIE JJIsi OCYIIECTBICHUS 00pa30BaTeIbHOIO Mpolecca
10 JUCLUIUIMHE C IPUMEHEHUEM JIMCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIHH, BKIIOYAIOT B CeOsl:

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

- JJIEKTPOHHAs 110YTa;

- CUCTEMa KOMITBIOTEPHOT'O TECTUPOBAHUS;

- Hudporoii o6pazoBarensubiii pecypc IPR SMART,;

- CUCT€Ma 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
oOyJaromuxcs.

JlexumoHHblE ayTUTOPUU OOOpPYNOBaHbl MYJIbTUMEIUWHBIMU KadeapaMu, MOJIKIIOYEHHBIMU K
3BYKOBBIM KOJIOHKaM, MO3BOJISIFOIIMMH YCHIINTh 3BYK Ul KATETOPUU cIa0O0CBIIIAIIMX 00yUYaromuxcs, a
TaK)Ke MPOEKIIMOHHBIMU SKpaHaMH, KOTOPbIE YBEIMYMBAIOT N300paKeHHE B HECKOJBKO pa3 U MO3BOJISIOT
BOCIIPMHUMATh Y4€OHYI0 HHPOPMALIMIO 00YJaIOIUMCs ¢ HApYIICHUSIMU 3PEHUS.

[Tpu oOyueHuu JuIl C HApPYLICHUSAMHU CIIyXa UCIIOJIb3YETCSl YCHIIUTENb CiIyXa JJIsl cIaboCbIIIaiuxX
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 CAaMOCTOSITENIbHOW paboThl U T.1.) B (opMmax, aJalTUPOBAHHBIX K OIPAaHUYEHHUSIM HX 370POBbS H
BOCTIPUATHUS UH(POPMAIUH:

JJIS JIML € HAPYILIEeHUSIMH 3PeHHUs:

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

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

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

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

JucuumnmHa «MaTreMaTHKa» 3HAKOMUT CTYJIEHTa C OCHOBAMH MAaTEMAaTHMUYECKOIO allnapara,
HEO0OXOIMMOT'0 IS pPELIEHNS TEOPETUUECKUX U MPAKTHYECKUX 3KOHOMUYECKHUX 3a/1a4, Pa3BUBAET JIOTUUECKOE U
AJITOPUTMUYECKOE MBIIIUIEHHE, IIOBBILLIAET OOLMI YPOBEHb MAaTEMATHUECKON KYJIbTYpBI.

[Tpy n3yyeHnn AMCUUILNIMHBI HEOOXOIUMO:

— c(hopMHpOBaTh KOMIIETEHIIMH 00Y4YarOmerocsi B 00J1aCTH MPUMEHEHUsI MAaTEeMaTHYECKUX METOJIOB U
CPEJCTB IPY PELICHUH NIPUKJIATHBIX 33714,

— Ha IpUMepax MaTeMaTH4YeCKUX OOBEKTOB U METOAOB HPOJEMOHCTPUPOBATH CHEUUPUKY
MaTeMaTUK{, HAyuYuTb CTYAECHTOB TNpUEMaM MHCCIEIOBAaHMS W pEIIEHUS MaTeMaTU4YecKH
(hopMaTM30BaHHBIX 33]1aY;

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

— chopMupoBaTh HaBBIKM CAMOCTOATENBHOM pabOThI, OpraHU3aLUHU UCCIIE0BATEIbCKON pabOTHI.

Copnepxanue IUCHMIUIMHBI «MaremaTuka» u3ydaercs B (OopMe JIEKIHMOHHBIX M IPaKTHYECKUX
3aHATUH, OpPraHU3alUN CaMOCTOATENbHON paboThl cryneHToB. CojepkaHue y4eOHOro marepuasia
CTPYIIIMPOBAHO 10 T€MaM, B KOTOpPbIE BKJIIOUEHbI OCHOBHBIE IOHATHS, & TAKK€ BHJbl JESITEIbHOCTH,
o0s3aTeNnpHbIE NJIi OCBOECHUS CTYAEHTaMU C LEJIbI0 IPUMEHEHHUS B IOCIEIYIOIIEH JeATelIbHOCTU
cneuuanucra. Jlns mnoBelmieHus 3(Q@eKTUBHOCTH mpoluecca OOyueHHsI HCHOJb3YIOTCS BO3MOXKHOCTU
MEXIPEAMETHBIX CBSI3€H NUCHUIUIMHBI «MaTemMaThka ¢ APYTUMU AUCLUILTIMHAMM.

[TpakTuyeckue 3aHATHA TNPOBOAATCA C LEIbI0 (HOPMUPOBAHUS KOMIIETEHIMH OO0yYarouuxcs,
3aKperyieHUs] TOJYyYEHHBIX TEOPETHMUECKUX 3HAHUM Ha JIEKIHUSX U B IPOLIECCE CaMOCTOSITEIILHOIO
U3y4eHUsd OO0ydYarolMMMCS CIEeUHaIbHOW JuTepaTyphl. llpakThueckue 3aHSATHS MO JUCIHUILIMHE
OpraHM30BaHbl Ha OCHOBE MPUHIMIIOB MAKCHMAJIbHOI BOBJIEUEHHOCTH CTYAEHTA B MPOLECC M3yYEHHs
Mmatepuaia. [Ipy moAroroBke K NpakTUYECKUM 3aHATUSAM CTYAEHTaM clieAyeT BHUMATEIbHO OpadoTaTh
C TEKCTOM JIEKLIMH, Y4eOHbIM MaTepHajIoM PEKOMEHyeMOoro y4yeOHuKa, pa3o0paTh pelieHue KI4eBbIX
3aja4, BBINKCATh HEOOXOAMMBIE (HOPMYJIBI, BBIIOJHHUTH 33JaHUS JUISI CAMOCTOSITENIFHOTO pEHICHUS,
HOJArOTOBUTH BOIIPOCHI, KOTOPBIE BBI3BAIIM 3aTPYAHEHHUS.

CamocTosTenbHas padoTa CTyJ€HTOB MO JUCHMIUIMHE «MareMaTHuKa» 3aKII0YaeTcsl B 3aKpEIICHUN
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.

CTyzneHT JOKEH CaMOCTOSITENBHO M3YyYUTh AOINOJHUTEIBHBIA TEOPETUYECKUI MaTepuall, peInuThb
npeiokeHHbIe 3a1aun. Ecinu TeopeTnueckuii MaTepuai 1no onpeenéHHoN TeMe YaCTUYHO pacCMOTPEH
Ha JIEKLIMU, TO CTYIEHT JOJDKEH MpopadoTaTh €ro, JOMOJIHUTH (MCHOJIb30BaTh JUTEpaTypy H3
NPUBEIEHHOTO CIHCKA, a TAK)KE PYKOBOJICTBOBATHCS YKa3aHUSIMU U PEKOMEHIallUsIMU IIperoaaBaress) 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 CaMOCTOATEIbHOW palboThl. Cuctemaruueckas, peryispHas padora Haja MPOWIECHHBIM
JEKIIMOHHBIM MaTepHuajoM, HayMHas C TEpPBOrO 3aHATHUS, SBIAETCS HEOOXOIUMBIM YCIOBUEM JUIS
MOHMMAaHHUS MaTEPUaJIOB MOCIEIYIOIUX JIEKIIUHA U YCBOSHHUS MaT€pUAJIOB IPAKTHUECKUX 3aHATHI.

B xoze moAroToBKM Ka)10ro BONpoca HE00X0AUMO KPAaTKO, CXeMaTHYHO 3a(MKCUPOBATh 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 npenojasarento. ClIoHbIE BOIMPOCHI MOXHO BBIHECTH HAa OOCYXJIEHHE Ha IPAKTUYECKOE
3aHATHE WM HAa WHAWBUIYalbHblE KOHCYNbTaluu. [IpuBETCTBYeTCS CIIOCOOHOCTH Ha OCHOBE
MOJTy4YEHHBIX 3HAaHUHN HaxXoJUTh Hanbosee 3¢ (HEeKTUBHOE pelIeHHE TOCTABIEHHBIX TPOOJIEM.

JU11 MOATOTOBKM K 3K3aMEHY CTYAEHTAM CIIEIYET CaMOCTOSITENIbHO M3YYUTh HEKOTOPBIE pa3felibl
JUCIUIIMHBI ¥ BBIIIOJHUTH COOTBETCTBYIONINE 33/1aHUS B COOTBETCTBUU C METOAMUYECKUMHU YKa3aHUSIMU
JUIE CaMOCTOSITENIbHON palOoThl. Pe3ynmpTaThl caMOCTOATENBbHON pabOThl JOKHBI OBITH MPEIBSIBICHBI
IPEnoaaBaTesio B TEUEHUE CEMECTPA, /10 Hayala CeCCUU.

Pe3ynbTaThl MHAMBUIYATbHON 3K3aMEHALMOHHOW pabOTHl OLIEHUBAIOTCS C YYETOM TEOPETHUYECKUX
3HaHWUN MO COOTBETCTBYIOUIUM pa3jielaM JUCIHUIUINHBI, TEXHUKH BBIIOJHEHUS! pabOThl, 0ObEKTUBHOCTH
¥ 000CHOBAaHHOCTH NMPUHUMAEMBIX PELICHUH B Ipoliecce paboThl C JaHHBIMU, 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.

41



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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