[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OV0: Bawerko AHAPETABYOHOMIEAR HEeKOMMepUeCKas opraHu3aLys BbICWEro 06pa3oBaHus

[lomxHocTb: PexTop
[Jlata nognucanus: 30.05.2024 15:29:12
YHUKanbHbI MPOrpaMMHbIA KIKOY:

51187754f94e37d00c9236cc9eaf21a22f0a3b731acd32879%ec947ce3c66589d

«Bonrorpaackuit UHCTUTYT|OM3HECa»

YTBepxaatw

MpopexTop no y4yebHo paboTe

1 yNpaBneH1Io KayecTBOM
1.B. LWWampait-KypbatoBa
«27» maa 2024 r.

PaGouaa nporpamma yueGHoW AVCLUUNNVHDI

MartemaTnka

38.03.01 DxkoHOMHKA, HANIPABJIEHHOCTH (MPOPNJIb) «DUHAHCHI U KPeIUT»

(HaumeHOBaHUE JUCIMILIAHBI)

(Hampasnenue noarorosku / ITpodus)

bakaJsasp
(KBamuduxarms)
Kadenpa pazpadoruuk EcTecTBeHHBIX HAYK M NPO(ecCHOHATBHBIX KOMMYHHMKAIIHM
I'ox naGopa 2023, 2024
TpynoemkocTh (00beM) TUCHUNIHHBI
N Ounas OuHo-3a04Hast 3aounas popma
Buj yueoHoii 1esiTeIbHOCTH
dopma ¢opma
a B CB/BY 3 c3 BB/BY

3adeTHbIC SIUHULIBI 8 8 8 8 8
OO11ee KOJTUYECTBO YacoB 288 288 288 288 288
AyIUTOpHBIC YaChl KOHTAKTHOM
paboThI 00yUAIOIIETOCs C 128 64 64 20 12
MPETo/IaBATEISIMU:

— Jlexuuonnsie (JI) 64 32 32 10 8

- IIpaktuueckue (I113) 64 32 32 10 4

- Jlaboparopusie (JI3)

- Cemunapckue (C3)
CamocrosTenpHas paboTta
N — (CP%) 106 170 170 255 267
K (P-I) P D) (+5-)
Tectuposanue (+; -)
JKP (+; -) " "
3aver (+; -) + + + +(4)
3auer ¢ onenkoi (+; - (Koma-Bo yacoB))
Ok3amed (+; - (Koa-Bo gacon)) +(54) | +(54) +(54) +(9) +(9)

Bouarorpan 2024




Conep:xkanue

Paznen 1. Opranu3aimOHHO-METOAMUECKUM PABIICIL .....uvvreurrrerurreassreeesiresessreessssessssseesssseessseeeasseessnnas 3
Pasiiesn 2. TEMATHUECKIIT TITTAH . .. ..evtterrrrnusseeesssesssnsnseessessssssssnssssesessssssnntreeeeteessssn et 6
Pazen 3. COMEPIKAHME JIVICTIHTIITHHBL. ........veeuveeseeasteesuseansesssseessesssseassesssseessssasseessessnsesssessnsesssessnsesnns 11
Paznen 4. Opranuzamus CaMOCTOATEILHON PAOOTBI OOYUAIOIIIAXCS +oevvvveesvreessrreesssressseesssnesssnesnnes 21
Pazmen 5. ®oHg  OMEHOYHBIX CPEACTB JJI MPOBEACHUS TEKYHIETO KOHTPOIS U
MIPOMEKYTOUHON ATTECTAITAN OOYTAFOIITHIXCS . vvveuvvvresreressresssssesssssesssssesssssesssssesssssesssssesssssessnsees 25
Paznen 6. [lepeuerp yueOHOI TUTEpATyphl, HEOOXOIUMOM JIJISI OCBOCHUS TUCIUTUIHHEI ................ 46
Paznen 7. MarepuanbHo-TeXHUUYECKas 0a3a M HHOOPMAIIMOHHBIC TEXHOMOTHH  ....vvvvevvveessveeesssenns 350
Paznen 8. Meroanueckue ykazaHus AJisi 00yJarOIIUXCsl 0 OCBOSHUIO AUCIUIITUHBL. . ... ....veenvee. 525



Pa3nen 1. Opranu3anuoHHO-MeTOAMYECKHUI pa3ael
1.1. llean ocBOeHHUS AMCIUILIMHBI
Jucnuniuna «MaTtemaTuka» BXoauT B «O053aTe/IbHYI0» YacTb TUCIUIUIMH MOATOTOBKU
oOyyarouuxcsi 1o HampaBlieHut0 noAroroBku «38.03.01 JxoHOMHKA», HANPABIEHHOCTH
(mpodpniib) «PUHAHCHI U KPEIUT.
Llenbio TUCHMIUIMHEI sIBIIsieTCsl pOpMUpoBaHue KommeTenuui (¢ coomsememeuu ¢ @I'OC

BO u

mpebosaHusMU

K pe3yibmamam

obpaszoseamenvrot npoepammsl (OI1OIT BO)):
YK-1 _ CnocobGeH ocymecTBJIATH MOMCK, KpUTHYECKH aHAJIN3 U CHHTe3 HH(popMannu,
NPUMEHATH CHCTEMHBIH MOIXO0/ /ISl pellieHNsl MOCTABJEHHBIX 32/1a4;
OIIK-2 CnocobeH ocymecTBJIATH cO0P, 00padoTKY M CTATUCTHYECKHI aHAJIM3 JaHHBIX,
HeO0XO0AUMBIX /IJIfl PellieHNs] MOCTABJIEHHbIX IKOHOMUYECKHX 33/1a4;

0OCBOCHUA

OCHOBHOU — NpOpecCUoOHaIbHOU

JleCKpUNTOPBI YHMBEPCAJBHBIX KOMIIETEHIMIA:
YK-1.1. CnocoGeH ompenenuTh pecypchl Ui MOMCKa HEOOXOAUMON HHGOpMAIUU TpH
pElIECHUH U aHAIN3€e TTOCTABJICHHBIX 33]1a4;
Jeckpunropbl o0menpodeccuoHAIbHBIX KOMIIETEHIIHIA:

OIIK-2.1 CrnocobeH OCBOUTh CTATUCTUUYECKUE METObI

dbopMUpOBaHHS JaHHBIX U

IMPUMCHUTDb HAIIpaBJICHUA W MCTOJbl aHaIn3a I/IH(1)OpMaI_II/II/I B KOHTCKCTC pCalM3aliin ousHec-

IIPOEKTOB;

OIIK-2.2 Crocoben

OCYHICCTBJIATD

KOJWYECTBEHHBIH U

KauyeCTBECHHBIA  aHaJIN3

UHPOPMALIUU TIPU MMOCTPOSHUH OPTraHU3AIMOHHO-PKOHOMUYECKHX MOJICNICH MyTeM pealn3aliu
KOHKPETHBIX YKOHOMHYECKHX 3a/1ad.

B pesynbrate OCBOEHHS AUCHUIUIMHBI Yy CTYJIEHTOB JOJDKHBI OBITH C(HOPMUPOBAHBI
VHJIUKATOPbl KOMIIETCHIUI

O0o001enHas TpyaoBast

Koa 1 HamMeHOBaHHe

Kon u HanMeHOBaHNE MHANKATOPA

dyHkuus/ Tpyaosas JeCKpUITOpa poctuxenns komnerenumii (u3 I1C)
pyukuus KOMIIeTeH Ui

IIC 08.008 «Cnennaaucrt VK-1.1. Ymenus:
no (ppuHaHCOBOMY Criocoben onpegenuts | IIC 08.008 Cneuuanucr nmo GuHAHCOBOMY
KOHCYJIbTHPOBAHHIO» pecypcsl Uil TIOUCKAa | KOHCYJILTHPOBAHUIO
A. KoncynsTupoBanune | Heo6X01uMOMH NA-5. VYK-1.1.  MpIcnuTh  CHCTEMHO,
KJINEHTOB no | nHGOPMALIUH IIPH PELICHUH | CTPYKTypupoBath HHGopmamio (A/01.6)
HCII0/Ib30BAHHUIO U aHaIN3€ IOCTABJICHHBIX
(pMHAHCOBBIX MPOAYKTOB M | 337134
ycJayr
AJ01.6 MOHHTOPHUHT
KOHBIOHKTYPBI pBIHKA
0aHKOBCKHX YCIJIYT, PBIHKA
LIEHHBIX Oymar,
WHOCTPAaHHOK BaJIOTHI,
TOBAPHO-CHIPHEBBIX PHIHKOB
IIC 08.008 «CnenuaaucTt OIIK-2.1 3uanue:
1o (PMHAHCOBOMY Criocoben ocsouts | I1C-08.015 Crnenmajauct no
KOHCYJbTHPOBAHUIO» CTaTUCTUYECKHE  METO/bl | KOPMOPATUBHOMY KPEAUTOBAHUIO

A. ¢dbopmupoBanust manueix u | UJ-5 OIIK-2.1 CoBpeMEHHBIE METO/IBI
KoncyabTupoBanue NPUMEHNUTH HAIlPaBICHUS U | MOJTY4eHUs, aHaIn3a, 00paboTKi nHGOpMaLuu
KJIMEHTOB o | METOBI aHamu3za | (A/01.6, A/03.6, A/04.6, A/05.6, A/06.6)
HCTOJIB30BAHUIO uHQOpPMAIUK B KOHTEKCTE | YMmeHus:
(pMHAHCOBBIX NPOAYKTOB H | PEAIN3ALNN 6usnec- | [IC 08.008 Cnenmanuct no ¢GpUHAHCOBOMY
yeayr MPOEKTOB KOHCYJIbTHPOBAHUIO
AJ01.6 MOHHUTOPUHT na-7 OI1K-2.1 [IpousBoauTh
KOHBIOHKTYPHI pBIHKA HHGOPMAITMOHHO - aHAJIMTHYECKYIO paboTy 10

0aHKOBCKHMX YCJIYT, pBIHKA

PBIHKY (MHAHCOBBIX MPOAYKTOB M YCIYT




LIEHHBIX Oymar,
HWHOCTPaHHOU BAJTIOTHI,
TOBaPHO-CHIPHEBBIX PHIHKOB
IIC 08.015 «Cneumnajauct
10 KOPNOPATHBHOMY
KpeaIuTOBAHHIO»

A. Oobecneuenne
MPOBeNeHNs C/IeJIOK
KpeauTOBaHUS
KOPMOPATHBHBIX
3aeMIIIUKOB

A/01.6 IlomroroBka CHCIIOK
KpeAUTOBAHUS
KOPIIOPATUBHBIX 3aCMIIUKOB

A/03.6 TloaroroBka u
3aKIII0YEHUE KPEIUTHOTO
JOTOBOpa ¢ KOPHOPATUBHBIM
KIIMCHTOM

A/04.6 KouTpons
WCIIONHEHUS] YCIOBHM
KPEAUTHOTO I0T0BOpa €
KOpIOPAaTUBHBLIM KJIIMCHT
A/05.6 Pabora ¢
KOPIIOPAaTUBHBIMU
3aeMIIMKaMH Ha JTare
BO3HUKHOBCHUA
POCPOYECHHOU
3aJJ0JKEHHOCTH

A/06.6 Ouenka

3¢ (HheKTUBHOCTH KaHAIOB
MPOABMKEHUS, IPOAAK
KPEAUTHBIX IPOAYKTOB
KOpIOPaTUBHLIM KJIIMCHTaM

(A/01.6)
N/-8 OIIK-2.1 IlpuMeHATH YHUBEpCATHLHOE
u CIICIUATU3UPOBAHHOE MpoOrpaMMHOE

obOecrieueHre, HeoOXoammoe s cOopa u
ananm3a nadopmaruu(A/01.6)

Haeviku u (uau)onvim desmenvnocmu:

IIC 08.008 Cnemuanuct mo (puHaHCOBOMY
KOHCYJIbTHPOBAHHIO

Na-12 OIIK-2.1 Opraamsamust cOopa,
00paboTKkM M aHanu3a MHOOpMAIMH, B TOM
gyuciae € TNPUMEHEHHEM COI[HOJIOTHYECKUX,
MapKEeTHHTOBBIX HcciienoBanuii (A/01.6)

IIC 08.008 «Cnenuanucr
1o (puHAHCOBOMY
KOHCYJIbTHPOBAHUIO)»

A.
KoncyabTHpoBanmne
KJIMEHTOB no
HCII0/Ib30BAHHUIO
(pMHAHCOBBIX NPOAYKTOB H
yeayr
A/01.6 MoHUTOpHUHT
KOHBIOHKTYPHI pBIHKa

OaHKOBCKHX YCIJIYT, PBIHKA
LIEHHBIX Oymar,
WHOCTPaHHOM BaJIIOTHI,
TOBAapPHO-CHIPHEBBIX PHIHKOB

OIIK-2.2

Crioco0eH  OCYIIECTBIISATh
KOJIMYECTBEHHBIH H
KaueCTBCHHBIN aHaJu3
UHPOpMAITUH npu
MOCTPOSHUH
OpraHu3aIoOHHO-
IKOHOMHUUYECKUX MOJeen
myTeM peanu3anuu
KOHKPETHBIX

OKOHOMHUYCCKUX 3aaa4

3nanue:

IIC 08.008 Cnenuanuct no (puHaHCOBOMY
KOHCYJIbTHPOBAHHUIO

NJ-1 OIIK-2.2 Metoasl coopa, 00pabOTKH U

aHanuza HMHOOpPMAMU C  TPUMCHEHHEM
COBPEMEHHBIX CPEACTB CBSI3W, AallllapaTHO-
TEXHUYECKUX CPEACTB U  KOMIBIOTEPHBIX

texHonorui(A/01.6)

NJ-2 OIK-2.2 TIIpunnuns! paboTel, 061acTh
NPUMEHEHUS u MPUHIUITHATEHEIE
OTpaHUYCHUS METOJIOB u CPEICTB
craTucThdeckoro aHanmsa (A/01.6)

N-4 OIIK-2.2  OcHOBBI MakpO3KOHOMHUKH,
MHUKPO3KOHOMHUKH, (PUHAHCOBON MaTEMaTHKH,
TEOPUU BEPOSATHOCTEM U MaTeMaTH4YECKOU
cratuctuku(A/01.6)

1.2. Mecto nucuumuinasl B crpykrype OIIOII BO
HanpaBjeHHus MOATOTOBKH «38.03.01 JxoHOMHUKAa», HAIPABJIEHHOCTH (MPOopHJIbL) «PHUHAHCHI 1

KpeauT»




IpenmecTByomMe TMCUUIIMHBI
Ne pe YIOTIHE et Mocnenywomue TUCHUNIUHBI
(A CUMIVIMHBL, H3y4YaeMble ApaJLIeJIbHO)
1 2 3
DKOHOMUKO-MAaTEMaTUYECKUE METOJIBI U
1. DOKOHOMETPHKA
MOJENU
2. | Uadopmaruka Metoapl IPUHITHS YIIPaBICHUECKUX PEIICHUM
Teopust BEposATHOCTEH U MaTeMaTHyecKas
3. | MuUKpPO3KOHOMHKA
CTaTUCTHUKA
4. DUHAHCOBBIEC BHIYUCIICHUS
5. CratucTrka
6. MakpoIKOHOMHUKA
7. DUHAHCOBBIN aHAIU3
8 KommekcHbIi SKOHOMUYECKUI aHaN3
' XO3SIMCTBEHHOM NEITEeILHOCTH

Tlocneoosamenvrocmo qupMMpOGClHu}Z KOMI’lemeHlﬂllZ 6 YKA3AHHbIX ducuunﬂuﬂax mooancem
Oblmb UBMEHEHA 8 3A8UCUMOCHU Om quprl u cpoka 06y‘l€HZ/l}i, a makKore npenodaeaHuﬂ c
UcnojilbzoearHuem aucmalejMOHHblx MexHon02Ull 06yquuﬂ.

1.3. HopmaTuBHAasl JOKYMEHTALUS
Pabouas nmporpamma y4eOHOM JUCIUIUIMHBI COCTaBIIEHA HAa OCHOBE:
- @enepabHOTO TOCYAAPCTBEHHOT0 00pa30BaTENIbHOTO CTaHAapTa BBHICIIEr0 00pa30BaHUs MO
HarpaBjeHuto noArotoBku «38.03.01 Ixonomukay;
- VYyeOHoro muaHa HampaBieHus NoAroToBku «38.03.01 DxoHOMHMKA» HANPABJIEHHOCTH
(mpoduin) «Punancsl 1 kpeaut» 2024 roma HabOPa;
- O06pa3sua paboueii mporpaMmbl yueOHo# aucuuruinabl (nmpukasz Ne 113-O ot 01.09.2021 1.).




Pa3nen 2. TemaTHu4ecKHii IJIaH

Ounas gopma o0yuyeHnus (OJHBIH CPOK)

Pa3neibl, TEMBI JUMCHHMILIMHBI

TpynoeMKoCTh

Bcero

AyIMTOpHBbIE 3aHATHUSA

JI

113 (J13, C3)

CPO

Koa unaukaropa
U JIECKPUINTOpa
JOCTHKEHUS
KOMIIeTeHI Ml

2

4

5

7

Martpuiipl ¥ ONpenesTuTeNT

14

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

CucreMa JIMHEHHBIX — ITeOpParUECKHX
YpaBHEHUIA.

14

WJ-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

DneMeHTBI BEKTOPHOH anreOpbl

18

WJ-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

Muorounensl. KoMIiekcHbIe uncia.

12

WJ1-5. YK-1.1.

JIuneiinbie oToOpakeHHs

14

WJI-5. VK-1.1.
WJI-12 OIK-2.1
WJI-4 OTIK-2.2

OneMeHTHI aHATUTHIECKON TeOMETPHH.

16

WJI-5. VK-1.1.
WJI-4 OTIK-2.2

OyHKIMU OJTHOM JEUCTBUTEIHLHON

MIEPEMEHHOM

14

WJ-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJ1-8 OIK-2.1
WJI-12 OITK-2.1
WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

IIpenen
hyHKIIHM.

¢yaxim.  HenpepbIBHOCTB

16

WJI-5. VK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

JubdepenimanbHoe VICUVCIICHIE

(DYHKIH OJTHO TTepeMEHHOH.

24

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJ1-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1




WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

10

Hurerpansuoe
(HeoTpeeIIeHHBII
OIpeIENICHHBIN
TIPHIIOKEHHS)

HCUKCIICHHE
WHTETPal,
WHTETpAI W €ro

26

10

WJ-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

11

JTuddepeHimanbHbIe ypaBHEHHS.

24

10

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OITK-2.1
WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

12

Pamnl

20

10

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

13

DYHKIIMN HECKOJIBKUX NIEPEMEHHBIX.

22

10

WJ-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

Bua npome:xyTouHO# aTTecTaUMU
3a4ér — 1 cemecTp
JK3aMeH - 2 ceMecTp

o4

HUToro

288

64

64

106

3aouHas popma 00yueHus (MOJHBII CPOK)

Pa3neinnl, TeMbI JUCIHUILIMHBI

TpynoeMKoCTh

Bcero

AyAUTOpHBIE 3aHATHS

JI

I3 (J13, C3)

CPO

Koa nnaukaropa
U JeCKpPUNTOpa
JOCTHKEHUS
KOMIIeTeHIIU

2

3

4

5

7

Martputipl 1 onpenenuTenn

23

19

WJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

CucreMa JIMHEHHBIX — aITeOpPaMUCCKHX
YPaBHEHMI.

23

19

WJ1-5. VK-1.1.
WJI-5 OIK-2.1




WJI-7 OIK-2.1
WJ-8 OIK-2.1
WJ-12 OIK-2.1
WJI-2 OTIK-2.2
WJ1-4 OIIK-2.2

OJeMEHTHI BEKTOPHOU aJIreOpbI

20

20

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJ1-8 OIIK-2.1
WJI-12 OIIK-2.1
W/J1-2 OTIK-2.2
WJ1-4 OTIK-2.2

MmuorowieHsl. KoMImiekcHbIe unciia

20

20

WJI-5. VK-1.1.

JluneitHbIe OTOOpaKEHIS

20

20

V-5, VK-1.1.
WJI-12 OITK-2.1
WJ1-4 OTIK-2.2

DJIEMEHTBI AHATUTHYECKOU T€OMETPUI

20

20

WJI-5. VK-1.1.
WJ1-4 OTIK-2.2

OyHKIMM ~ OOHOM  JICHCTBUTENBHOU
[IEPEMEHHOMN

20

20

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
W/JI-1 OTIK-2.2
W/J1-2 OTIK-2.2
WJ1-4 OTIK-2.2

Ipenen  ¢ysximm.  HenpepbiBHOCTH
byHKIH

23

19

WJ-5. VK-1.1.
WJI-12 OIIK-2.1
WJ1-4 OTIK-2.2

Juddeperimansroe WICUHCITCHIE
(DYHKIMH OJTHOM TTepeMeHHOH.

23

19

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIIK-2.1
W/JI-1 OTIK-2.2
W/J1-2 OTIK-2.2
WJ1-4 OTIK-2.2

10

HWHrerpansHoe VICUHCIICHUE
(HeotpeeIeHHBII HHTETPaL,
ONpENICTICHHBIA ~ MHTETpal MW €ro
TPUJIO’KEHUS)

23

19

WJ-5. VK-1.1.
WJI-5 OIIK-2.1
WJ1-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

11

JnddepertpansHble ypaBHEH s

20

20

WJI-5. VK-1.1.
WJ-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2




WJ1-4 OTIK-2.2

12

Pamel

20

20

WJ1-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJ1-8 OIK-2.1
WJI-12 OITK-2.1
W/JI-1 OTIK-2.2
W/JI-2 OTIK-2.2
WJ1-4 OTIK-2.2

13

(DyHKI_II/H/I HECKOJIBKHX IIEPEMCHHBIX

20

20

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

Buja npomMe:kyTo4HO# aTTecTauuu

3auér

IK3aMeH

o b

HToro

288

10

10

255

OuHo-3a04Hast popMa o0yueHus: (MOJHBII CPOK, YCKOPEHHOE 00y4YeHHE, IOTHOE YCKOPEHHO0e
o0y4eHmue)

Pa3zaennl, TeMbI U CIUILIHHBI

TpynoeMKoCTb

Bcero

AyIMTOpHBbIE 3aHATHUSA

JI

I3 (JI3, C3)

CPO

Koa nnaukaropa
U JeCKpUnTopa
JIOCTHIKEHHSI
KOMIIeTeHI[U i

2

3

4

5

7

Martpuiipl ¥ ONpeeTUTeNH

20

12

WJ1-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

CucreMa JIMHEHHBIX — ITeOpPaMUECKHX
YpaBHEHHUH.

22

14

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

OneMeHTHI BEKTOPHOW anreOpsI

16

12

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

MHorounensl. KoMmiieKkcHBIE urca.

16

10

WJI-5. VK-1.1.




Jlunelinble 0TOOpaXKeHHs

12

12

WJ-5. VK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

OJIeMEHTHI aHATTUTUYECKON TCOMETPUM.

16

12

WJ-5. VK-1.1.
WJ1-4 OTIK-2.2

OyHKIMU OHOM
nepeMEHHOM

JICHCTBUTEIILHOMN

20

14

V-5, YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

Ilpenen  ¢ysxmmm.  HenpepbiBHOCTH

yHKm.

18

14

WJI-5. VK-1.1.
WJI-12 OIIK-2.1
WJ1-4 OTIK-2.2

Huddeperrmansroe
(OYHKIMM OJTHOM TTepEeMEHHOM.

HCYHMCIICHUC

22

14

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

10

Nurerpansaoe
(HEeoTpEIETICHHBIH
OIpPE/ICTICHHBII
TIPUJIOKCHIA)

uHTETpal U

UCUHCIICHUES
HHTETpa,

€ro

18

14

WJ-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

11

JuddepeHimanbHbie ypaBHSHHS.

18

14

WJ-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

12

Pamnl

18

14

WJI-5. YK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJ1-8 OIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

13

qDYHKl[I/H/I HECKOJIbKHX IICPEMCHHBIX.

18

14

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2

10




WJ1-4 OTIK-2.2

Buja npoMexyToO4UHOM aTTecTAllUM

3auér
JK3aMeH

54

Hroro

288 32

32

170

3aounas popma o0yueHus (yckopeHHoe o0yuyenune Ha 6aze BO, nojiHoe yckopeHHOoe 00yueHue)

TpynoeMKoCTb Koa ungukaropa u
Pasneanl, TeMbI
Ne AyIMTOpHBbIE 3aHATHSA JeCKPHUINITOPA JOCTHKCHUS
JMCIUTJINHBI Bcero 1 113 (13, C3) CPO KOMIETe I i
1 2 3 4 5 6 7
Marpurisr u HJI-5. YK-1.1.
OIPEICTUTESIH Wa-5 OIIK-2.1
NI-7 OIIK-2.1
Na-8 OIK-2.1
L 24 1 2 ? 20| pp12 omk-2.1
NJI-1 OIIK-2.2
NJI-2 OIIK-2.2
NJ1-4 OIIK-2.2
Cucrema JIMHEHHBIX HJI-5. YK-1.1.
aNreOparIeCKIX 2 Wna-5 OIlK-2.1
YpaBHEHHHA. Na-7 OIK-2.1
2 24 2 20 -8 OIK-2.1
NI-12 OIK-2.1
NJI-2 OIIK-2.2
NJI-4 OIIK-2.2
OIeMeHTHI BEKTOPHOI Na-5. YK-1.1.
anreOpsI Nna-5 OIlK-2.1
Ha-7 OIIK-2.1
3 20 20 -8 OIK-2.1
NJI-12 OIK-2.1
NJI-2 OTIK-2.2
NJI-4 OIIK-2.2
MHorousieHsI. na-5. YK-1.1.
KowmriekcHbie umcia
4 20 20
JluneiiHble OTOOpakeHUS HUA-5. YK-1.1.
NI-12 OIK-2.1
5 20 20| yJ1-4 OTIK-2.2
OneMeHTbI na-5. YK-1.1.
6 | aHAIMTHYECKOM 20 20 WJI-4 OIIK-2.2
TEOMETPHH
OyHKIMHU OIHOMI HJ-5. YK-1.1.
JICUCTBUTEIILHOM nJa-5 OIIK-2.1
TIepeMEHHOM Wa-7 OIIK-2.1
NI-8 OIIK-2.1
! 20 20 NJa-12 OIK-2.1
WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2
NJI-4 OIIK-2.2
Ipenen (hyHKIHM. Na-5. YK-1.1.
8 | HempepoiBHocTh QyHKIHHN | 22 2 20 NI-12 OIK-2.1
WJ1-4 OTIK-2.2

11




JuddepenimansHoe

HCUHCIICHHC (hyHKIHH
OJTHOM IEPEMEHHOM.

22

20

WJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
1J1-4 OTIK-2.2

HuterpaisHoe
WICUHICITCHYIE
(HeompeIeNICHHBIH
WHTETpall, ONpeaeTeHHbINA
WHTEerpat " ero
TPHJIO’KEHUS)

10

21

21

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

JuddepentmansHbie

YpaBHEHUS

11

22

22

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJ1-12 OIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OIIK-2.2
WJ1-4 OTIK-2.2

Panel

12

22

22

WJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

(I)YHKI_[I/II/I HECKOJIbKHX
MEPEMCHHBIX

13

22

22

WJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJ1-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
1JI-4 OTIK-2.2

Bua npome:xxyTouHoi
aTTecTalMH

3auér

IK3aMeH

HToro

288

267

12




Pa3nen 3. Coaep:kanue qUCHUTNITHHBI
3.1. Coagepxanne TUCUUIIMHBI

Paznen 1. JIuneiinas ajaredpa ¢ 3JieMeHTAMM aHAJTUTHYECKOH reoMeTpuu

Tema 1.1 MaTpuubl 1 onpeaeIuTe N

Marpunbsl. Buasl marpui. Onepanuu Haj MatpuiaMmu. OnpenenuTesad U UX CBOMCTBA.
MuHOpSI 1 anredpandecKue JONOJHEeHUs. BrrauciieHue onpeaenuTeneid n-ro mnopsaxa.

OO6patHas marpuiia, e€ cBoiicTBa. Heobxonumoe u J0CTaTOYHOE YCIOBHUE CYIIECTBOBAHUS
oOpaTHOM MaTpullbl. AJITOPUTM BBIUMCIIEHUS O0OpaTHOW Marpuubl. Panr wmartpuunsl. Panr
CTyINeH4aToi matpuilbl. Hem3aMeHHOCTh paHra mpu 3JeMEHTapHbIX MPeoOpPa30BAHUAX MATPHUIBL
Kpurepuii tuHeliHON HE3aBUCUMOCTH CTPOK (CTOJOIIOB) MaTpHIlbl. Teopema o paHre MaTpHIIbI.

Tema 1.2. Cucremsl 1uHeiiHbIX ajiredpanyeckux ypapaenunii (CJIAY)

Cucrembl JHHEHHBIX anreOpanyeckux ypaBHeHU. OcHoBHbIe TOHATUS. CHCTEMBI n
JUHENHBIX YPaBHEHUH € h riepeMeHHbIMH. MeToa o0paTHoit Mmatpuiel. Meton Kpamepa.

Meton Taycca. CucreMbl m IJMHEHHBIX YpaBHEHHUH C N MEpPEeMEHHBIMH. Teopema
Kponekepa-Kanemmm 0 COBMECTHOCTH CUCTEMbBI YPABHEHHUIA.

OpHopoaHas cucreMa JHHEWHBIX ypaBHEHUH, e cBoiicTBa. DyHIaMeHTalbHAs CHCTEMa
pemennii. Teopema o (GyHAAMEHTAIBHBIX PELICHUSAX OJHOPOAHOHN cucTembl. OOInee perieHue
CUCTEMBI HEOJHOPOAHBIX JTMHEHHBIX YPABHEHUH.

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

Tema 1.3 DJIeMeHTbI BeKTOPHOM ajaredpbl

Ckasnsipable 1 BEKTOpHbIE BeIMUMHBL. JIMHENHbIE onepauy HaJ BekTopaMu. KoopauHaThl
BEKTOpa. YTroJ MeXIy AByMsl BekTopaMu. [Ipoekius BeKTopa Ha OCh M COCTaBIISAIOIIAs BEKTOpa
10 Ocu. BeKTOpel B TpEXMEPHOM IpPOCTpaHCTBE. Pas3noxkeHue BEKTOpa Ha COCTABISIOIIME I10
ocsM KoopauHaT. Hanpasisrone kocuHychkl BekTopa. OpTOHOpMUPOBAaHHBIN Oa3uc.

VY cnoBue KOJUTMHEAPHOCTH JIBYX BEKTOPOB.

CkansipHOE TPOM3BEACHHUE BEKTOPOB M €ro CBOWMCTBA. BekTopHOe Npou3BeneHue, ero
cBoiicTBa. CMelIaHHOE MPOU3Be/IeHNE TPEX BEKTOPOB, €r0 CBOWCTBA, F€OMETPUUYECKUI CMBICIL.
VYcnoBre KOMIUTAHAPHOCTH TPEX BEKTOPOB.

[ToHsiTHE NMHEWHOrO0 BEKTOPHOrO MPOCTPaHCTBA. BEKTOp B N-MEPHOM NPOCTPAHCTBE.
JluHeliHass 3aBMCUMOCTh M HE3aBUCUMOCTb BEKTOpOB. Pa3mepHOCTh M 0a3uc BEKTOPHOTO
npocTpaHcTBa. PasnoxeHue BekTopa mo 06asucy. Marpuia mepexona K HOBOMY Oaszucy u ee
cBoiicTBa. JInHeiHble noanpocTpancTBa. EBKIMI0BO mpocTpaHcTBO. CBOMCTBA JUIMHBI BEKTOPA.
OpTtoHOpMHUpOBaHHAs cUCTEMa BEKTOPOB. OpTOroHaIbHOE I0NOJHEHHE, €r0 CBOMCTBA.

Tema 1.4 Muorouwiensl. Kommiekcubie yncia. (jieMeHTbI BhicHIei aaredpbl)

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

Kommekcubie yncna. OcHoBHBIE onpeneneHus. KommiekcHas miocKoCTb.

Anrebpandeckas ¢opMa KOMIUIEKCHOTO 4ucia. J[eHCTBUS ¢ KOMIUIEKCHBIMH YHCIaMH.
Tpuronomerpudeckass ¢dopma KoMIUIEKCHOTO uuncia. [lokazarenmbHas ¢opma KOMITIEKCHOTO
yucia. Crenenb KOMILIEKCHOTo ynciia. KopeHb N-il cTeneHn U3 KOMILUIEKCHOTO YUCIA.

Tema 1.5 JInneiinbie 0TOOpaKeHUs

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

CobcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUECHHUS JIMHEHHOTO oniepaTopa. HezaBucumoctsb
COOCTBEHHBIX BEKTOPOB. CUMMETpUYHBIH onepatop. OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.
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KBagpatuunsie ¢opmel. [IpuBenenue kBaapaTudHoil (opMbl K KAHOHHYECKOMY BHIY.
Kpurepuii Cunssectpa.

Tema 1.6 DJieMeHTBbI AHAJIMTHYECKOI reOMeTPUH

[IpsiMass Ha TUIOCKOCTH. YpaBHEHHE NPSIMOW C YMIOBBIM Koddduuuentom. OOrmiee
YpaBHEHHUE IIPSIMOM M €ro 4acTHbIE Cilydad. Toyka repecedeHus IpsMbIX. Y paBHEHUE MPSAMON,
IIPOXOZSINEH Yepe3 AAHHYK TOYKY B 3aJaHHOM HAIIPaBJIICHUU. YPAaBHEHUE IIydKa IPSMBIX.
VYpaBHeHuEe NpsAMOM, NMPOXOASIIEH Yepe3 ABE JaHHbIE TOYKHU. BbIYMCIIEHME yrila MEXAy IBYMs
IPAMBIMHU. Y CIIOBUS NMapajUIEIbHOCTH U NEPHNEHIUKYJIIPHOCTU IBYX NpsMbIX. PaccrosHue ot
TOYKH J10 IPSIMOM.

Kpussie BTOporo nopsaka. OKpyx’HOCTb, JIIMIIC, Tuniepoosia u napadosa (X cBoiicTBa U
KaHOHMYECKuEe YypaBHeHus). IlpuBeneHue oOlero ypaBHEHUS KPHUBOM BTOPOIO IOpsJKa K
KaHOHMYECKOMY BUJY.

[Inockoctb. YpaBHeHHE NOBEPXHOCTH. HOpMAalbHBIM BEKTOpP IIJIOCKOCTH. YPABHEHHE
IUIOCKOCTH, MPOXOASAILIEH Yepe3 AaHHYI Touky. OOlee ypaBHEHHE IUIOCKOCTH M €ro 4acTHBIE
ciy4au. YTOJI MEXAY IUIOCKOCTAMM. Y CIIOBUS NMApaJUICIbHOCTH U NEPIEHIUKYISIPHOCTH ABYX
mIockocTed. Touka nepecedeHus TpEX MIOCKOCTEH.

[Ipsimast B mpocTtpancTBe. O0mue ypaBHeHHs TpsiMol. BekTopHOe ypaBHEHHE MPSIMOI.
[Tapamerpuueckue ypaBHeHHUs NpsAMoi. KaHOHMYeCKHEe ypaBHEHM NPSMOU. Y paBHEHMsI IPSMOIA,
IPOXOAIIEH 4Yepe3 ABE TOYKU. YTOJI MEXAY ABYMs IPSAMBIMHU. YCJIOBHS IAPALIEIbHOCTH U
NEPIEHANKYIAPHOCTH MPSIMBIX.

IIpsmMas ¥  IUIOCKOCT B MNPOCTPAHCTBE.  YCIOBUSA  MAPALIEIBHOCTH U
NEPIEHANKYISAPHOCTH TPSAMOM M IUIOCKOCTH. ToOuka IepecedeHuss NpsMOM C IIOCKOCTBIO.
Paccrostnue ot Touku 10 mockocTu. Ilydok miockocTtei.

Pazgen 2. MaremaTH4yecKuii aHaIu3

Tema 2.1. DyHKIUM 01HOI e CTBUTEIbHON NepeMeHHO

[Tonsitue mHoxectBa. Jlornueckue cumBoJbl. Onepanuu HaJ MHOXKeCTBaMHU. UYucioBble
MHOxecTBa. [lonarue ¢ynkmmu. CriocoOsl 3aaanus QyHKIuMA. OCHOBHBIE CBOMCTBA (DYHKIMA.
OcHOBHbIE 3JI€eMEHTapHbIe PYHKLIUU U UX TPaPUKH.

Onementapuble ¢yHkuuu. OOparHas ¢yHkuus. Cnoxnas QyHxuus. Kinaccudukarms
¢yukumii.  [IpeoOpazoBanme rpaduxoB. HesaBuble ¢yHkuuu. @DyHKUMM, 3aJaHHbBIE
napaMeTpUUYECKH U B MOJISIPHBIX KOOPAMHATAX.

Tema 2.2 TIpenen ¢pynxkunu. HenpepbiBHOCTE pyHKIMIT

[Ipenen 4ucnOBOM IOCIIENOBAaTENBHOCTH M €ro reoMeTpuueckuii cmbica. lIpenen
MOHOTOHHOM OrpaHUYeHHOH nocnenoBarenbHocTH. Yucno e. Harypansabie norapudmsl. [Ipenen
(GyHKIMM B OECKOHEYHOCTH U B TOUKEe. OJTHOCTOPOHHUE TIPEEIbl (PYHKIUU.

beckoneuno mansle pyHkimu. OrpanudeHHble QyHKIMU. beckoHeuHo Goblire GyHKINU
U UX CBSI3b ¢ 0ECKOHEYHO MaJIbIMU (QYHKIMSIMHU.

OcHoBHBIE TEOpeMBI 0 npeaenax. [IpusHaku cymecTBoBanus npeaena. [lepseiii 1 BTOpoi
3aMmeuaTenbHble mpeaenbl. CpaBHeHHME OECKOHEYHO MallblX (YHKUMH. OKBUBAJICHTHBIC
0ECKOHEYHO Majible (PYHKIUH.

HenpepriBHOCTh pyHKIIMK B TOUKE U Ha cerMeHTe. TOUKM pa3phiBa U UX KiIaccuduKamus.
OnepanmMu Hajg HeNpepbIBHBIMU  (QyHKIMAMU. HenpepbIBHOCTH 3J€MEHTAPHBIX  (PYHKIHH.
OcHOBHBIE CBOMCTBA HETIPEPHIBHBIX (PYHKIIUH.

Tema 2.3 [IndpepenunanbHoe ucuncjaeHne (PpyHKUMA 0HOM nepeMeHHon

[Ipupamienue aprymeHTa M mpupaiieHue (GyHKUUH. 3aayd, NPUBOASIINE K TOHSTHIO
npou3BoaHoi. Omnpenenenue npou3BoaHoil. uddepenuupyemocts GyHkuuu. I'eomerpuueckuit
U MEXAaHWYECKHMM CMBICI TPOMU3BOJHOW. 3aBUCHUMOCTb MEXJY HENPEPBIBHOCTBIO U
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muddepennmpyemoctrio Gyakuuu. [IpaBuna muddepennmpoBanus. [IponsBomHas CIOXHONW U
oOpartHo# QyHKIMA. [Ipon3BOAHBIE OCHOBHBIX 3JIeMEHTapHBIX (yHKIMH. Tabauiia Mpou3BOAHBIX.

HuddepennmpoBanre HesBHBIX (yHKkmiA. [luddepenimpoBanne (QyHKIMH, 3aTaHHBIX
[IapaMETPUYECKUA. YPAaBHEHUE KacaTeIbHOM M HOpManu K KpuBOW. IIpom3BomaHbie BBICIIMX
nopsAAKOB. MeXaHH4eCKU CMBICI MPOM3BOJHON BTOPOrO MOPSAAKA. DKOHOMHYECKUH CMBICI
POU3BOJHON (IpeAebHbIE BETUYHHBI, YTACTUYHOCTD (PYHKIIUH).

Huddepennman Gynkuuu u ero reomerpudeckuii cMmpici. CpoiicTtBa auddepeHmnmana.
Huddepenuman  cnoxHoit  Qynkuum.  MuaBapuantHOCcTh  (dopmbl  auddepeHmana.
Huddepentinanbl BRICIIMX TOPSIKOB.

Hexoropsie Teopemsl o auddepeHppyemMbix QyHKIUAX: Teopema Depma, TEOpeMbl O
cpennem 3HaueHuu (Pommsa, Jlarpaxka, Komm). ®@opmyna Teinopa. PasnoxeHne HEKOTOPBIX
bynkuuii mo popmyne Maxnopena. Ilpasuiio Jlonuranst pacKpbITHs HEOMPEAEIEHHOCTEH.

HeoOxomumple W AOCTaTOYHbIE YCIOBHUS BO3pacTaHUs U yObIBaHUS  (YHKIIHH.
Heo6xonumoe u 10CTaTOYHBIE YCIIOBHSI CYILIECTBOBAaHHS 3KcTpeMyMa (yHkuuu. Hanbonbiiee u
HauMeHblllee 3HaueHUs (QYHKIMU. BBIMykaocTs M BOrHyTOCTh Tpaduka ¢GyHKuuu. Touyku
nepern6a. AcuMnToTsl rpaduka GyHkpr. O0mas cxema ucciae1oBanus GyHKIUH U TOCTPOCHHE
e€ rpaduka.

[IpuOnxkeHHOE pelleHue ypaBHEHMM (HaxoxkaeHue Irpy0o NpUOIMKEHHBIX 3HAYEHUH
KOpHEH rpauueckuM METOJOM, YTOYHEHHE HaWJCHHBIX 3HAYEHWH KOpHEH METOIOM XOpA U
KacaTeJIbHBIX).

Tema 2.4 UnTerpajbHoe ucuncjieHne (HeompeaeJdeHHbINI HHTErpaJj, onpeeeHHbIi
HHTErpaj v ero NpuJI0KeHHs )

[TepBooOpa3Hass (QyHKIMKM © HEONpeneNeHHbI WHTEerpaid. (OCHOBHBIC CBOWMCTBA
HEONpEeAEIeHHOro uHTerpaia. Tabmupa OCHOBHBIX — MHTerpajgoB. (OCHOBHBIE — METO[bI
MHTETPUPOBaHUS (METOJ PA3JIOKEHUS, METOJ| 3aMEHbl IEPEMEHHOM, METOJI HUHTETPUPOBAHUS 110
4acTsIM).

WuTerpupoBanne panyoHANBHBIX (QYHKIHMHA. MHTErpupoBaHHE TPUTOHOMETPHUYECKHX
GyHKIUIA. WHuTerpupoBaHue HEKOTOPHIX HUppalMOHANbHBIX (yHKuuH. VHTerpansl, He
BbIpaXKaroIIyecs 4epe3 3JeMeHTapHble (PYHKIINU.

3ajaud, TPUBOAAILIME K ONpPEACIEHHOMY uHTerpainy. HHterpampHas cymma.
OnpenienieHHBI  HMHTETPAl W €ro TEeOMETPUYECKHil cMmbIciH. Teopema CyIIeCTBOBaHUS
onpenenéHHoro uHrerpana. OCHOBHBIE  CBOMCTBAa ONpEACIEHHOrO HHTerpaia. Teopema o
cpenHeM 3HaueHMH. OIpeneneHHbIl MHTEerpajl ¢ MEPEeMEHHBIM BEPXHHUM MPEAESIOM M €ro
pOM3BOJHAA 1O 3ToMY Tpeneny. @opmyna Hetorona-JleiiOnuma.

OCHOBHbBIE METOJIbl BBIYMCIICHHS OIPEAEICHHOT0 HMHTEerpana (3ameHa MEepeMEHHOW u
UHTETPUPOBAHUE 110 YacTIM B ONpeAeTIEHHOM uHTerpaine). I'eomeTpuyeckue NPHIOKEHUS
ompenenéHHoro  uHTerpasia.  HecoOcTBeHHBIE  WHTErpanbl.  Vcmonb3oBaHWE — TOHSTHUS
OIPEIENEHHOIO UHTErpajga B 3JKOHOMHUKE.

Tema 2.5. ludgdepenunabubie ypaBHEHHUSA

Juddepenuuanpupie  ypaBHeHHA. (OCHOBHbIE TOHATUS. 3ajqaud, NOPUBOISAIIKE K
muddepeHnanbHbIM - ypaBHeHUSIM.  JuddepeHmanbable  ypaBHEHUS MEPBOTO  MOPSIKA.
Pemenne, rpaduxk  pemenuss  (MHTerpasibHas ~— KpuBas). ['eomeTpuueckuid  CMBICI
muddepennmansHoro ypaBHeHus. M3zoxnmua. OOmee u yacTtHoe peuieHusi. Teopema o
CYILIECTBOBAHUHU M €IUHCTBEHHOCTH PEILIEHHUS.

VYpaBHEHHs NEpBOro NOpsAAKa C pasfelsIoIUMUC] INepeMeHHbIMU. OIHOpOIHBIE
muddepeHnnanbHble ypaBHEHUS nepBoro nopsaka. Jlunelinsle nuddepeHunanbHble ypaBHEHUS
nepBoro nopsijaka. YpasHeHue bepuyinu. YpaBHeHue B moiHbIX Auddepennnanax. YpaBHeHUs
Jlarpanxa u Knepo.

Huddepennmanpaple  ypaBHEHHs BBICIIUX TOPAIKOB. YpPaBHEHHUS, JOMYCKaloIIne
NOHIKeHHe Topsaka. JluHeliHble ofHOpoaHble ubQdepeHlnaibHble YpaBHEHUS BTOPOTO
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nmopsi/Ika C TOCTOSHHBIMH KO3 ¢uimentamu. JInHeliHble omHOponHble muddepeHnaibHbe
ypaBHEHUs N-TO TOpSAKAa C TMOCTOSHHBIMUA Kod(duimentamu. JIuHEHHBIE HEOTHOPOIHBIC
muddepeHInanbHble  ypaBHEHHS BTOPOro TOpsjKa € IOCTOSHHBIMU Kod(hduumeHTamu.
HcnonszoBanue muddhepeHnnanbHbIX YpaBHEHUH B SKOHOMUYECKON JUHAMUKE.

Tema 2.6 Paanl

Yucnoseie psaapl. OcHOBHBIC MOHATHA. Psig reomerpudeckoil nmporpeccuu. CXoauMoCTh
psana. Ilpocreiiue cBolicTBa YUCIOBBIX psiioB. HeoOX0oanMBIi IpU3HAK CXOAUMOCTH YUCIOBOTO
psana. 'apmonnyeckuit pan. JloctaTouHble MPU3HAKH CXOJUMOCTH 3HAKOIOJIOKUTEIbHBIX PSJIOB:
NpU3HAK CpaBHEHHUs, Mpu3HaK Jlanambepa, narerpanbubiil npusHak Komm. 3Hakodepemyronecs
psanel, npu3Hak JleWOHuia. 3HaKomepeMeHHbIe psabl. JlOCTaTOYHBI MPU3HAK CXOAMMOCTH
3HAKOIIEPEMEHHOTO psifia. AOCOIOTHAS U YCIIOBHAS CXOAUMOCTh. OCTAaTOK psAJia M €ro OlLICHKA.

OyHKUMOHANBHBIE psAAbl. OO0IaCTh CXOAUMOCTH (PYHKIHMOHAIBHOTO psana. llpaBuibHO
cxopsmuecs QyHKIMOHATBHBIC PSIJII U UX CBOMCTBA.

Crenennbie psinpl. OOIacTh CXOAMMOCTH cTeneHHOro psma. Teopema AoGens. Pamuyc
CXOJIMMOCTH, MHTEepBaJl cxoaumocTu. CBOWCTBAa CTENEHHBIX psAnoB. Paznoxenue QyHKumii B
ctenieHHble psAnsl. Pan Teitnopa. PaznojkeHne HEKOTOPBIX SIEMEHTapHbIX (DYHKUIUN B psbl
Tennopa n MakiopeHa.

Tema 2.7 @yHKIIUM HECKOJIBKHUX MepeMeHHbIX

OYHKINN HECKOJIBKUX MepeMEHHBIX. OCHOBHbIE MOHATUSA. DYHKIUS JBYX [IEPEMEHHBIX U
e€ obnactp onpenenenus. ['paduk pyHkuun 1Byx nepeMeHHbIX. [[oHATHE O MHOXKECTBE (JIMHHU)
ypoBHS (DYHKIIUH JBYX IIEPEMEHHBIX. DKOHOMHYECKHE WILTIOCTpanud ((QyHKIMH CIpoca
npeioKeHns, (YHKIUS MOJIe3HOCTH, MPOU3BOJACTBeHHAs (pyHKIus). [Ipenen u HepepbIBHOCTh
(GyHKIMN HECKONbKUX TNepeMeHHbIX. [lonstue obmactu. Touku paspeiBa. CBoiicTBa (QYHKITHIA,
HEMPEPHIBHBIX B OTPaHUYCHHOM 3aMKHYTOW 00J1acTH.

YacTHble ipon3BoAHbIE. ['eoMeTprUecKuid CMBICT YaCTHBIX MTPOU3BOIHBIX (PYHKIIHH JIBYX
nepeMeHHbIX. YacTHble MpOM3BOJAHBIE BhICHIMX MopsakoB. [lomubii auddepennman ¢pyHkunn
HECKOJIbKUX  TepeMeHHbIX. JuddepeHurpoBaHue CIOXHBIX M HEABHBIX  (DYHKIHH.
Huddepenuumansl BoiciuX nopsaakoB. [Ipon3BonHas mo HampaBieHUIo. ['pagueHT (yHKUIUU.
KacarenbHas 10CKOCTh 1 HOPMAJIb K TOBEPXHOCTH.

OkcTpeMyM (QYHKUUHM JABYX HepeMeHHbIX. HeoOXoaumble W J1OCTATOYHBIE YCIOBUS
CyLIeCTBOBaHUS OJKcTpeMyma. HauOonbiiee u HauMeHblee 3HaueHUs QYHKIMM JBYX
MIEPEMEHHBIX. Y CIOBHBIA 3KCTpeMyM. Merton mHoxuteneu Jlarpanxka. DyHKIUU HECKOJIBKHUX
IIEPEMEHHBIX B JKOHOMUYECKON TEOPHUH.

DneMeHThl HMHTErPalbHOTO HCUYMCIACHUA Ui (QYHKUMNA HECKOJIbKUX IEpEeMEHHBIX.
ITonsiTue, cBOMCTBA U OCHOBHBIE METOJbI BHIYMCIIECHUS KPATHBIX MHTErpalioB. KpuBOIMHEHBIE
UHTETpaIbl: MOHATHE, KIaCCU(PHUKALHS, CHOCOOBI BEIYUCICHHUS.

BekTtopHoe nosie. BektopHble TMHUY.

Hupkyisanus, potop BeKTOpHOro nouns. IloreHuuanbHoe mose. II0TOK BEKTOPHOTO MOt
yepe3 MOBEPXHOCTh. JIuBepreHius.
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3.2. Conep:xkaHue NPAKTHYECKOT0 0JI0KA TMCUUILTHHBI

Ounas ¢popma 00yueHus (MOJTHBIH CPOK)

Ne Tema npakTH4YecKOro (CeMHHAPCKOro, JJa00PaTOPHOI0) 3aHATHS
1 2
113 1 Martpuiisl ¥ oniepanuy HaJl HUMU. Beraucienue onpeaenureseid n-ro nopsijaka
1132 Haxoxienne o06patHoi MaTpHipl. Penienie MaTpruHbIX YpaBHEHUH
113 3 CJIAY u Merojib ux pertienns (MeTos1 o0paTHoi Matpuipl, Merox Kpamepa, meton aycca)
113 4 CucTeMbl TMHEWHBIX OJTHOPOIHBIX ypaBHeHHH. DyHIaMEeHTAIbHAS CHCTEMA PEIICHHU.
113 5 BekTopbl 1 oniepaliuy HaJy HUMU
113 6 CraispHOe U BEKTOpHOE Ipon3BeacHMI. CMeanHoe TPOU3BEACHIE TPEX BEKTOPOB
1137 KoMriekcHbIe urcia 1 orepariu Haji HuMH. AjreOpandeckasi, TPUrOHOMETpUYeCKast,
NoKa3aTtesbHast JOPMbI KOMIUIEKCHOTO YHCTIA.
113 8 Komrurekcable uncia. CtereHb KOMIUIEKCHOTO drciia. KopeHs N-it crernmeHn 13 KOMITICKCHOTO
YHCa.
1139 CoOcTBeHHbBIE BEKTOPHI M COOCTBCHHBIC 3HAUCHUS JIMHSHHOTO ONlepaTopa.
1310 | Ksagpatuunblie GopMsl
1311 | Ilpsmas Ha mnockoctH. KpuBble BToporo mopsijaka
I13 12 | Ilmockocts. IIpsimast B mpocTpaHCTBE
[13 13 | OyaKIimmM o1HOM IeHCTBUTENBHOM ITepeMEeHHON: MpeoOpa3oBaHe TpadrKoB
113 14 | IIpenen 4ncnoBoii mocne0BaTeIbHOCTH
13 15 | Tlpenen dynxipm. HenpepbIBHOCTS (hyHKIHIA
11316 | IlpomBomnas u auddepertman GyHKIFHM OTHON HE3aBUCUMOH TIEpEMEHHON
[13 17 | IlpaBusio Jlonutans pacKpbITUs HEONPEIEIEHHOCTEH.
13 18 | Okcrpemym pyHKITNU
I13 19 | HccnenoBanue GyHKIMH cpeacTBaMy TU(OGHEPSHIMAIBLHOTO UCUMCIICHHS M TTOCTPOSHHE e€ rpaduka
113 20 | HeonpeneneHHbIH HHTErpall; OCHOBHBIE METO bl HHTCTPHPOBAHKS
I13 21 | HeonpeneneHHbI MHTEpajl: OCHOBHBIE METObI MIHTETPHUPOBAHHS
I13 22 | OcHOBHBIE METO/IBI BEIYHCIICHHS! ONPEIETICHHOTO MHTErpaia.
113 23 | T'eomeTpuyeckre NPHIOKEHHS ONPENIETIEHHOrO MHTErpasa
1324 | JduddepenupanbHbie ypaBHeHus iepBoro nopsiaka. JudhdepeHimaibabie ypaBHEHHS IIEPBOTO
NOPSIIKA C PA3AEIIFOLIMMUCS EPEMEHHBIMHL.
[13 25 | JIuneiinble nuddepeHManbHbIE YpaBHEHHUS IEPBOTO NOPSAKA
11326 | IuddepenumansHple ypaBHEHHs, JOMYCKAIONIIE TOHMKECHUE MTOPSIIKA.
1327 | Jluneiinbie quddepeHIManbHble YpaBHEHUS! BTOPOTO MOPS/IKA € TIOCTOSHHBIMHU
ko3 duIeHTamMu.
113 28 Psanpl. MccnenoBanve cXOMMMOCTH psiia
[1329 | Pasnoxenue pyHkmii B creneHHble psapl. P Tefinopa. PasnoxkeHre HEKOTOPBIX 3JIEMEHTAapHBIX
(yHkimii B pszel Teiiopa 1 Maksiopena
113 30 | TIpowsBoamble U T hepeHIHATBI (DYHKIIMI HECKOIBKHX MePEMEHHBIX
11331 | IIpowsBoaHas no HanpasileHH0. I paaueHT
[1332 | DkcrpemMyM QyHKIMM ABYX HE3aBHCHMBIX IEPEMEHHBIX
3aounasi popma o0yueHus (MOJTHBIH CPOK)
Ne Tema nMpakTH4YeCKOro (CEMHHAPCKOI0, 1a00PaTOPHOI0) 3aHATHS
1 2
13 1 Martpuiibl U ONIPEAECITUTEINH.
1132 CJIAY u meronip! ux periennst (MeTof] oopatHoi Matpuiibl, Metort Kpamepa, meron aycca)
113 3 [penen dhyrakimm. HerpepbiBHOCT QyHKIHI
113 4 [pomsBoHas u auddepertman pyHKIHN OTHON He3aBICUMON TIepEMEHHOM
1135 HHTerpaibHOE UCUHUCIEHUE: OCHOBHBIE METOJIbI HHTETPUPOBAHUS

OuHo-3204Hast popma 00yueHHs (IOJIHBIN CPOK, YCKOPEHHOE 00yUYeHHe, II0JIHOe

YCKOpEHHOe 00yueHue)

Ne

| Tema nMpakTH4eCKOro (CEMHHAPCKOr0, Ja00PaTOPHOI0) 3aHATHS
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1 2

1131 Martpuiibl U oniepalivy HaJl HUMU. BerduciieHue onpenenurenei n-ro nopsjaKa

113 2 Haxoxnenne o0parHoii MaTpuiibl. PerieHre MaTpraHbIX YpaBHEHHI

113 3 CJIAY u meroip! ux perieHns (MeTos] o0patHoi Matpuilbl, Meton Kpamepa, meton ["aycca

113 4 CucreMbl TMHENHBIX OJHOPOJHBIX ypaBHeHHI. DyHIaMeHTaIbHAs CUCTEMA PEIICHUH.

I35 Bekrops! u onepauuun Hag HUMH. CKansgpHOe U BEKTOPHOE Mpou3BeneHust. CMemannoe
MPOU3BEACHHE TPEX BEKTOPOB

136 KomriekcHbIe 1rcia 1 oriepallii Hall HAIMA. AnreOpandeckas, TpUTOHOMETpHIeCKas,
noKasaresbHas GOpMbI KOMIIJIEKCHOTO YUCIa.

37 Kommnekcupie uncna. CreneHs KoMIuiekcHOro uncia. Kopens N-if crenenu u3 KOMIUIEKCHOTO
qHcIa.

113 8 [IpssMast Ha TIOCKOCTH U B TIPOCTPAHCTBE

113 9 DYHKIMY OJTHOM JCHCTBATENFHON NIEPEMEHHOI: TpeoOpazoBaHue rpahKoB

113 10 Ipenen dpynximm. HenpepsiBHOCTH hyHKIHI

113 11 | IlpowsBomnas u muddepernpan GyHKIMH OHON HE3aBUCHMON MEpEMEHHOM

113 12 | IlpaBwmto JlonmuTast pacKpBITHS HEOTIPEACTIEHHOCTEH.

113 13 | WHTerpanbHOE NCYHCIEHNE: OCHOBHBIE METO Il HHTETPUPOBAHUS

13 14 | [duddepeHimanbhbie ypaBHeH s IepBoro nopska. JuddepeHimanbabie ypaBHSHHUS IEPBOTO MOPSIKa
C pa3zensomuMucs nepeMeHHbIMH. JInHeiHbie aud depeHnnansHble ypaBHEHUsI BTOPOTO
MOpSAKA C TIOCTOSTHHBIMHU KOA(DUIIMEHTaAMH.

113 15 | Pamer. HMccnenoBanme cxomimocTy psifa. PassioxeHne HEKOTOPBIX ANIEMEHTAPHBIX (DYHKIWHI B PSIIBI
Telnopa u MakiiopeHa

[13 16 | IpomsBomnble u quddhepeHIHaIbl (HYHKIMIA HECKOIBKUX MIEPEMEHHBIX. DKCTPeMyM (yHKIMH JIBYX

HE3aBUCUMBIX TICPEMEHHBIX

3aounas popma o6yuenus (yckopeHHoe ooyuenue Ha 6aze BO, mosiHoe yckopenHoe

o0yueHHe)
Ne Tema npakTH4YecKOro (CeMHHAPCKOro, J1a00PaTOPHOI0) 3aHATHS
1 2
I13 1 Martpuiel ¥ ONpeaeIuTeNu.
1132 CJIAY u meronp! ux perienusi (MeTos ooparHoi Matpuiibl, Meront Kpamepa, meron [aycca)
3.3. O6pazoBaTeIbHbIE TEXHOJIOTHHI
Ounas ¢popma 00yueHus (MOJTHBIH CPOK)
Bun ®opma / MeToabl % yueSHOro
Ne Pasnes, Tema 3ansiTust y4eOHOro HHTEPAKTHUBHOIO
BpeMeHH
3aHATHS o0yueHust
1 2 3 4 8)
. ]1\3/[an1/1111)1 1 Onepalui Hal HUMH. KommbiotepHas
BIYHMCIICHUE ONPENEIUTENECH n-ro 113 100
CUMYJIALIUS
nopsiiKa
2 Haxoxnenue o0parHoii MaTpuiibl. Pertienue Kommerorepnas 100
MAaTpUYHBIX YPABHEHUI I13 CHMYJISILUSA
3 CJIAY u MeToapl UX peleHus KommerorepHas 100
113 CAMYJISILUSA
CkansipHOE ¥ BEKTOPHOE
4 | TIPOU3BE/ICHNS. CI'\'/ICIJ_IaHHOC 113 KommerorepHas 100
MPOM3BEICHIE TPEX BEKTOPOB CUMYJISILUS
[penen ¢yaxym. HenpepsiBHOCTR [IpakTHueckoe
byHKII 113 3aHIATHE —
) KOJUIEKTHBHAs 100
MBICIIUTEIbHAS
JIESITeTIbHOCTh
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I/ICCJ'ICI[OBaHI/Ie (I)YHK]_[I/II/I CpeacTBaMu

MeTox MO3roBOro

6 | nuddepeHInaTLHOIO HCYHUCICHUS U I13 100
N mTypmMa
nocTpoeHue e€ rpaduka.
IIpaBuno Jlonurans packpbITUs IIpakTuky™m 1o
HEOoTpeeIEHHOCTEH. pELICHUIO 3a1ad —
7 m paboTa B MaJIbIX 100
rpynmax
(xoomepatuBHOE
o0OydeHue)
HeornpeneneHHbIii HHTErpai: OCHOBHBIE
METO/IbI HHTCTPHPOBAHITA (METOZL Mertoa MO3roBoro
8 | pasnokeHus1, MCTOM 3aMCHBI I13 mrypMa 100
HePEMEHHOM, METO MHTETPHPOBAHHS
TI0 YaCTsIM).
OcHOBHBIE METO/IBI BEIYUCIICHHUS [MpakTHKyM IO
OTPEIEIICHHOTO HHTETpaa. pELICHUIO 3a1ad —
9 ['eomeTprdecKre IIPFIIOMKEHHS m paboTa B MaibIx 100
ONpereNIéHHOTO MHTerpaia (BBIYHCIICHNE rpyImmnax
TUIOIIAe! TIOCKHUX (DUTYD, BBIYMCIICHUE (xoomepatuBHOE
00BEMOB TeN BpaIlleHNs). o0OydeHue)
JuddepeHimanbHbie ypaBHEHHUS TIEPBOTrO [TpakTrKy™m 110
niopsinka. JuddepeHimansabie ypaBHSHHS PEIICHHUIO 33249 —
10 | TEPBOTO TOPS/IKA C PA3AEIIOLIHMHUCS 3 paboTa B MaibIx 100
HIePEMEHHBIMH. rpymnmax
(xoomepaTuBHOE
o0yueHue)
Jluneiinsie nudepernmanpabie [IpakTuky™m 1o
yYpaBHEHHS MIEPBOTO MOPSAKA peLIeHUIo 3a1a4 —
11 m paboTa B MaJIbIX 100
rpymnmax
(koomiepaTuBHOE
o0yueHue)
JuddepeHimanbHbie ypaBHEHHUS, [TpakTuKy™m 110
JIOIYCKAIOIINE TOHKEHHE MTOPSIIKA. pELICHUIO 3a1a4 —
12 m3 paboTa B MaJIbIX 100
rpyImmax
(koomepaTuBHOE
o0OydeHue)
Jlunetinsie quddepeHnmanbabIe [IpakTukym mo
YpaBHEHUS BTOPOT'O MOPSI/IKA C peleHHo 3a1a4 —
13 | MOCTOSHHbIMH KO3 PUIIHEHTaMH. m paboTa B MaJIbIX 100
rpymmax
(xoomepaTtuBHOE
o0OydeHue)
Paznoxxenune QyHKIWiA B CTEIICHHBIE PSIIBL. Texmsi-
14 Pan Teiinopa. Pa3no>1ceHvMe HEKOTOpbIX 1 T Ly — 100
JNIEMEHTAPHBIX (PYHKIHI B psipl Teiinopa
1 MakrnopeHa
[pouzBoaubie u A hepeHIHabI [IpakTrky™m o
(YHKIIHI HECKOJIBKUX TTEPEMEHHBIX peleHHo 3a1a4 —
15 m3 paboTta B MaJIbIxX 100
rpymmax
(xoomepaTtuBHOE
o0ydeHme)
OkeTpeMyM (QYHKLHH JIByX HE3aBUCUMBIX [pakTHKyM IO
16 | mepemMeHHBIX 113 pELIeHNnIO 3aa49 — 100

paboTta B MaJIbIX
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rpymmnax
(koomepaTuBHOE
o0OyueHue)

Hroro %

25%

3aounasi popma o6yuenus (0JIHbI CPOK, YKOPEHHOE 00yUeHHe)

Bun ®opma / MeTtoabl o
%0 y4eOHOro
Ne Pasznen, Tema 3ansaTHS y4eOHOoro HHTEPAKTHUBHOIO
BpeMeHH
3aHATHS 00y4eHus1
1 2 3 4 5
CJIAY u MeTopl UX peleHMs. Kommerotepnas
1 AR D 3 P 100
CUMYJIALIUS
[penen dpynkmm. HenpepsIBHOCTE QyHKIMIA IIpakTuky™m 1o
peLIeHNIO 3a7a4 —
a00Ta B MaJbIX
2 3 P 100
rpynmnax
(xoomepatuBHOE
o0OydeHue)
3 HHTerpanbHOE HCUHUCIEHHE: OCHOBHBIC m3 MeTtoa MO3roBoro 100
METO/Ibl HHTETPUPOBAHUS HITypMa
Hroro 30%
OuHo-3a04yHast opma 00yueHus (MOJHBII CPOK, YCKOPEHHOE 00yUeHue, MOoJTHoe
YCKOPeHHOe 00y4eHmne)
Bu ®opma / MeToabl
! P A % y4eOHOrO
Ne Pasznen, Tema 3aHaTHSA y4eOHOro HHTEPaKTHBHOIO
BpeMeHHU
3aHATHS o0yuyeHust
1 2 3 4 5
MaTtpuuebl 1 onepanyy HaJ HUMH.
TpHl part A Kommerotepnas
1 | Beruncnenue onpeaenuteneii n-ro I3 100
CUMYJISILUS
nopsiiKa
5 Haxoxnenne oOpaTHoii MaTpuiibl. Perierre Kommnbrorepnas 100
MAaTPUYHBIX YPaBHEHHUH 113 CUMYJISILNS
3 CJIAY u MeToapI UX pemeHust 113 Kommnbrorepnas 100
CUMYJIALIUS
BexTops! 1 onepaiiuy Hajl HUIMHU.
4 CxkanspHOe U BEKTOPHOE MIPOU3BEACHHUS. 113 Kommsrorepnas 100
CMerraHHOE IPOU3BEAECHUE TPEX CUMYJISILUS
BEKTOPOB
IIpakTuky™m 11O
peILIeHHIO 3a1ay —
5 IpomsBomrast u muddepertman GyHKIN m paboTa B MaJIbIX 100
OJTHOM HE3aBUCHUMOM NIEPEMEHHOM rpymnmax
(xoomepaTtuBHOE
o0OydeHue)
IIpasuiio Jlonurans PacCKpBITHS [IpakTuky™m mmo
HEONpeIeNEHHOCTEN. peLIeHuIO 3a1a4 —
a00Ta B MaJIbIX
6 13 P 100
rpymmnax
(xoomepaTuBHOE
o0ydeHme)
7 WHTerpanbHoe ncUrcIeHe: OCHOBHBIE 3 MeTto MO3TOBOTO 100
METOJIbl HHTETPUPOBAHHS mTypMa
I[MpownsBomHbIe 1 b PepeHIATb! (YHKIHI [IpakTuky™m o
8 | HeCKOJBKHX IEPEMEHHBIX. DKCTPEMyM I13 PEILICHHUIO 33124 — 100

(bYHKI_[I/II/I JABYX HC3aBUCHUMBIX IICPEMCHHbLIX

paboTa B ManbIxX
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rpymmnax
(koomepaTuBHOE
o0OyueHue)

HToro 25%

Paznen 4. Opranuzanus caMoCTONATEIbHOI padoThI 00y4aIOIIUXCH

4.1. Opranu3anusi cCaMOCTOSITEJIbHOU PadoThl 00y4YAIOIIUXCS

Ne Pa3znen, TeMma AUCHUITUHBI Ne peKOMinyeMoﬁ
ponpocos JUTEPATYPHI
1 2 3 4
1 | Marpuist 1 onpenenuTens 1-2 1-6
2 | Cucrema TMHEHHBIX ATeOpPaieCKIX YPaBHCHHIA 3-4 1-6
3 | DreMeHTBI BEKTOPHOM anre0phbl 5-17 1-6
4 | Muorowienbl. KoMIuieKcHbIe uncria. 18-20 1-6
5 | Jluneiinbie 0TOOpaKeHHst 21-26 1-6
6 | DieMEeHThI aHATMTHYECKON NEOMETPHH. 27-44 1-6
7 | ®yHKIMKY OIHOM JEHCTBUTENLHOM TEPEMEHHOM 45-49 1-6
8 | Ipenen dysxumn. HenpepsIBHOCTS (yHKIHH. 50 1-6
CPEHIMAILHOE ~ MICUHCIIEHHE VHKIMM ~ OJTHOH
9 ffp%?iepm}ff ¢ o 51-55 1-6
WarerpansHoe  mcumcnieHne  (HEOMpPEENeHHBI  MHTETPaJl,
10 g 56-60 1-6
OTIPEIETICHHBII MHTETPAN 1 €T0 MPIII0XKEHHS])
11 | JuddepenumansHbie ypaBHEHHS. 61-73 1-6
12 | PameL 74-86 1-6
13 | ®yHKIMM HECKONIBKUX TIEPEMEHHBIX. 87-103 1-6

8.

9.

Ilepeyennb BOPOCOB, BBIHOCHMbIX Ha CAMOCTOATEIBHYIO padoTy 00y4aroImmxcst

. Panr MaTpulbl. Panr CTynquaTOﬁ MaTpUulbl. HeusmeHHOCTH paHra nmpu 3JCMCEHTAPHBIX

MpeoOpa30BaAHUSX MATPHUIIBI.

. Kputepuii nuHeliHO# HE3aBUCUMOCTH CTPOK (cTONOIIOB) MaTpHIlbl. Teopema o paHre

MaTpULBIL.

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

COBMECTHOCTH CUCTEMBI YPABHEHHUH.

. Moguens JIeoHTbEBa MHOTOOTpACIIEBOM Y3KOHOMUKU. [IpoaykTuBHBIE MOENH JIEOHTHEBA.

Kpurepun npoyKTHBHOCTH.

. CKaJ'IprHHe 1 BCKTOPHBIC BEJIMYNHBI. JIuHeiiHbie OIIcpanu HaJl BEKTOpaMHU.

Koopaunats! BekTopa. YT0a MexX1y 1ByMsl BEKTOPAMHU.

. IIpoekius BEKTOpa Ha OCh U COCTABJIAIOIIAsl BEKTOPA 110 OCH.
. BekTopsl B TpéxMepHOM IpocTpaHCcTBeE. Pa3nokeHrne BEKTOpa Ha COCTaBIISIONINE MO OCAM

KOOp/JUHAT.
Hanpagnstome kocuHychkl BekTopa. OpTOHOPMHUPOBAHHBIN 6a3uc.
VYcnoBue KOJIIMHEAPHOCTH IBYX BEKTOPOB.

10. CxanspHoe mpoM3BEIEHHE BEKTOPOB M €ro CBOIicTBA. BexTopHOE mpomsBeneHune, ero

cBoiictBa. CMeIIaHHOE IMPOU3BCACHUC TpCX BCKTOpPOB, €ro CBOI/ICTBa, FCOMCTpI/I‘-ICCKI/II/I
CMBICIJI.

11. VcnoBue KOMIUTAHAPHOCTH TPEX BEKTOPOB.
12. TloHsATHE TMHESHHOTO BEKTOPHOTO MPOCTPAHCTRA.

13.

Bekrop B nN-mepHOM mpoctpaHcTBe. JIWHE#Has 3aBUCHMOCTh W HE3aBUCHUMOCTD
BEKTOPOB.
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14

15.
16.
17.
18.
19.

20

. PazmepHocTh u 0a3uc BEKTOPHOrO MpOCTpaHCTBA. Pa3noxeHue BekTopa Mo Oaszucy.
Marpuia nepexozia K HOBOMy 0a3HcCy U ee CBOWCTBA.
JIuHeliHble MOAIPOCTPAHCTRA.
EBknunoBo npocrpanctBo. CBONCTBA AJIMHBI BEKTOPA.
OproHopMHpOBaHHAs cucTeMa BEeKTOpoB. OpToroHaabHOE IOMOJIHEHHE, €r0 CBOMCTBA.
Anrebpandeckasi popma KOMIUIEKCHOTO uucia. JIeHCTBUS ¢ KOMIUIEKCHBIMH YUCIIAMHU.
Tpuronomerpuueckas ¢opma komriekcHoro uyucna. [lokaszarenbHas — ¢dopma
KOMIUIEKCHOT'O YHUCIIA.
. Crenenp komruiekcHOro yucna. Kopens N-if creneHu n3 KOMIUIEKCHOTO YUCIA.

21. JluneliHbIe OnepaTophl M UX CBOMCTBA. MaTpHIIbI orieparopa B pa3HbIX Oa3ucax.
22. CoOCTBEeHHBIC BEKTOpbl M COOCTBEHHBIC 3HAUCHMsS JIMHEHHOTo oreparopa. HezaBucuMocTh

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.
36.
37.
38.
39.

40.
41.
42.
43.

44,
45,

46.
47.

48.
49,

50

51

COOCTBEHHBIX BEKTOPOB.
CHUMMETpUYHBIN OrepaTop.
OpTOroHaTIbHOCTH COOCTBEHHBIX BEKTOPOB.
KBanpatiunsle hopmel. [IpusenieHne kBaapaTtnuHoi (pOpMbI K KAHOHMYECKOMY BUJTY.
Kputepuii CunbBectpa.
IIpsiMast Ha IIOCKOCTU. Y paBHEHHE MPSMOMH C YITIOBBIM KOI(P(HULIEHTOM.
OO01iee ypaBHEHHE TPSIMOM M €10 YaCTHBIE CITydaH.
Touka nepeceueHys MPsMBIX.
Y paBHEHUE NPSIMOM, ITPOXOALLIEH Yepe3 TaHHYIO TOUKY B 33JaHHOM HAIIPABIIC HUU.
YpaBHEHHE ITydKa NPSIMBIX.
VYpaBHeHHE MPsAMON, MPOXOAAIIEH Yepe3 JBe JaHHbIe TOUKU. BbruncneHue yrimamexmay IByms
HPSIMBIMU.
VYcnmoBust mapauieNIbHOCTH U TIEPIEHAMKYISIPHOCTH JIBYX NPSAMBIX. PaccrosiHue OT TOYKH 10
MPSIMOI.
Kpusbie Broporo nopsiaxa. OKpy:KHOCTb, JUIMIIC, THriepOosiia U mapabona (MX CBOMCTBAa U
KaHOHUYECKUE YPABHEHHS).
[puBeneHve 00IIEero ypaBHEHHMS KPHBOM BTOPOTO TIOPSIKA K KAHOHIIECKOMY BHITY.
IInockocts. YpaBHeHHe NOBEPXHOCTU. HOpMabHBIN BEKTOP IUIOCKOCTH.
YpaBHEeHUE MIIOCKOCTH, MPOXOJIAIIEH Yepe3 TaHHYHO TOUKY.
OG111ee ypaBHEHME TIOCKOCTH M €10 YacTHBIE CITy4aH.
VYron MexIy IUIOCKOCTSAMHM. YCIOBHA HNApaUIeIbHOCTH W NEPHEHIUKYISIPHOCTH  JBYX
IUIOCKOCTEN. Touka nepecedeHust TpEX III0CKOCTEH.
[psimast B mpocTtpancTse. OOIIME ypaBHEHHS TIPSIMOU.
BexropHoe ypaBHeHue 1psamoil. [lapamerpudeckue ypaBHEHUs IIPSIMON.
KanoHnueckue ypaBHEHHS IIPSAMO. Y PaBHEHHUS MIPSAMOI, IPOXOIAILEN Yepe3 ABE TOUKHU. YTOI
MEXTY ABYMsI IIPSMBIMU. Y CIIOBHSI TAPAIUIEIBHOCTH M MEPIIEHIUKYIISIPHOCTH IPSMBIX.
[IpsMast ¥ TUIOCKOCTh B MPOCTPAHCTBE. Y CJIOBHS MApAUIEIbBHOCTH U TIEPIEHIUKYISIPHOCTH
IIPSIMOM U IJIOCKOCTH. TouKa nepecedeHust MPSMOH C ITIOCKOCTBIO.
Paccrosiaue ot Touku 1o riockocTy. [Tyqok miiockocTeit.
[Tonstue MHOXkecTBa. Jlornueckne cumBouibl. Oniepany HaJy MHOXeCTBaMH. YncioBbie
MHO>K€ECTBA.
[Tonsarue Gynkiuu. CriocoOs! 3ananust GyHkIuii. OCHOBHBIE CBOMCTBA (DYHKITHIA.
OcHoBHbI€ 25ieMeHTapHble pyHKINU U uX rpaduku. O6patHas ¢pyHkius. CroxHas
byHKIHS.
Knaccudukanus ¢pynkiuii. [IpeodbpazoBanue rpadukos.
HesBuble pynkunu. OyHKINH, 331aHHBIE TAPAMETPUUYECKH U B TIOJSPHBIX
KOOpJIUHATaXx.
. CpaBHeHune 0eCKOHEYHO MaJbIX (PYHKIMI. DKBUBaJICHTHbIE OECKOHEUYHO MaJlble
GyHKIUH.
. MuddepenunpoBanue HesBHBIX GyHKUUH. {uddepennmrpoanne GyHKIUi, 3aJaHHBIX
napamMeTpUIECcKH.
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52. YpaBHeHHE KacaTeIbHOW U HOPMaJIU K KPUBOM.

53. DKOHOMMYECKHI CMBICI MTPOU3BOAHON (TpeAeIbHbIC BETHUNHBI, 3JJACTUYHOCTD
byHKIHN).

54. Hexotopsie Teopemsl 0 nuddepeHunpyeMbix GyHKIHIX: Teopema Depma, TeopemMbl O
cpennem 3HadeHuu ( Posurst, Jlarpaxa, Komm). ®@opmyna Teitnopa. Paznoxxenue
HEKOTOPBIX QyHKIHI 1o popmyne Maxknopena. [Ipasuiio Jlonurans packpbeITus
HEOIpeaeIEHHOCTEH.

55. TlpubnmxeHHOE pelieHne YpaBHEHUH (HaX0KICHHE TPpy00 MPUOIMKEHHBIX 3HAYCHHIA
KOpHeH rpaduueckuM MeToJI0M, YTOUYHEHNE HalJIEHHbIX 3HaY€HUI KOpHEH METOI0M
XOpJI ¥ KacaTeJIbHBbIX).

56. HMHTerpupoBaHue palMoOHAIbHBIX (QyHKIMNA. IHTErpupoBaHie TPUTOHOMETPHUECKUX

¢bynkuuii. MHTErpHpoBaHne HEKOTOPHIX UPPALTMOHATBHBIX (DYHKIIWH.

57. WHrerpaisl, He BhIpaXarolyecs 4epe3 1eMeHTapHble (QyHKLINU.

58. Teopema o cpemHEM 3HAYCHUH.

59. HecoOcTBeHHBIC HHTETPAITHI.

60. Mcnonp3oBaHue MOHATHS ONPENEIEHHOTO HHTETPala B 9KOHOMHUKE.

61. duddepenumanbubie ypaBHeHHs. OCHOBHBIE NOHATHS. 3a/1auu, IPUBOIAIINE K
Qg QepeHIaTbHBIM YPaBHEHHIM.

62. luddepennumanbupie ypaBHeHHs IEPBOTo nopsiaka. Pemenue, rpaduk pereHus
(uHTeTpanpHas KpuBas). ['eomerpuueckuii cMbIc TG GEpeHIMaTFHOTO YPaBHEHUSI.
N3oxinHa.

63. OOmee u yactHOE penieHus. Teopema 0 CyIeCTBOBAHUU M €AMHCTBEHHOCTH PELICHHUS.

64. VYpaBHEHUs NEepBOro MopsaKa ¢ pa3IesAOIUMKICS EPEMEHHBIMHU.

65. Opnopoanbie nuQQepeHIraIbHbIe YpaBHEHHS IEPBOTO MOPSIIKA.

66. Jluneiinsle nuddepeHaIbHbIe YpaBHEHU IEPBOTo Nopsiika. Y paBHeHue bepHysuin.

67. YpaBHenue B monHbIX quddepeHnmanax. Ypasaenus Jlarpamka u Kiepo.

68. JluddepenunanbHble ypaBHEHUS BBICIIUX MOPSIKOB.

69. VpaBHeHUs, JOMYCKAIOIINE MOHKEHNE TIOPSIKA.

70. JluneliHble OJHOPOAHBIE TU(PepeHIaIbHbIE YpaBHEHHUS BTOPOTO MOpsKa ¢
MOCTOSIHHBIMH KO3 (pULIEeHTaMU.

71. JluneitHble OAHOpPOAHBIE AU depeHnanbHble ypaBHEHUs N-T0 TOpsiIKa C
MOCTOSIHHBIMU KO3 (pUlIEeHTaMu.

72. JlunHeliHble HEOAHOPOAHBIE AU epeHIInanbHble ypaBHEHHUS BTOPOTO Mopsiika ¢
MOCTOSIHHBIMH KO3 (pULIEeHTaMu.

73. Hcnonb3oBanue qudepeHaabHblX YpaBHEHUH B 9)KOHOMUYECKON TMHAMUKE

74. Yucnossle psaasl. OCHOBHbBIE TOHATHUS.

75. Psan reomeTprudeckoi Mporpeccum.

76. CxomumocTs psiga. IIpocreiimme cBoiicTBa YMCIOBBIX psAoB. HeoOXxonumbIil pu3HaK

CXOJIMMOCTH YUCIIOBOTO pAJa.

77. TapMOHHMYECKHUH PsiI.

78. JlocTaTo4HbIe MPU3HAKH CXOAMMOCTH 3HAKOMOJIOXKUTENIBHBIX PAA0B: IPU3HAK

cpaBHeHuUs, mpu3Hak Jlanambepa, MHTErpaabHbINA Mpu3Hak Komm.

79. 3nHakodepenyromuecs psaibl, npu3Hak Jleiiouuma.

80. 3maxomepeMeHHBIE psbl. JJ0oCTaTOYHBIN MPU3HAK CXOJMMOCTH 3HAKOTIEPEMEHHOTO

psna.

81. AOcoimoTHAS U yCIOBHAS CXOIMMOCTh. OCTaTOK psijia M €ro OIICHKA.

82. ®ynkunoHambHbIE psAAbl. O0IACTh CXOAUMOCTH (DYHKIIMOHAIBHOTO psafa. [IpaBuiabHO
cxomsnrecs QyHKIIMOHAIBHBIE PSIBI H UX CBOMCTBA.

83. Crenennsle psaabl. O6aCTh CXOAUMOCTH CTETIEHHOTO pA/a.

84. Teopema Abens. Pagnyc cXxoquMOCTH, HHTEPBAJ CXOIUMOCTH.

85. Pasnoxxenue ¢pyHkuuii B creneHusle psaabl. Pan Teitnopa.

86. PasmosxeHre HEKOTOPBIX dJIEMEHTapHBIX (GYHKIWH B psabl Teiopa n MakiopeHa.
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87. dyHKUNUU HECKOJIBKUX MepeMeHHbIX. OCHOBHbIE MOHSATHS.
88. ®yHkuus AByX NMepeMeHHBIX U e€ o0macTh onpeneneHus. [ pagux GyHKIUN 1ByX
MePEMEHHBIX.

89. TIlonsiTue o MHOXeCTBE (JIMHUM) YPOBHS (DYHKIIMHU JIBYX IEPEMEHHBIX.

90. DxoHOoMHYECKHE WLTIOCTpannH (QYHKIMK cripoca ¥ TMPeIIoKeHUsI, PyHKITUs
MOJIE3HOCTH, TPOU3BOICTBEHHAS (DYHKIINSA).

91. IIpenen u HempepbIBHOCTH (GYHKIIMN HECKOJIBKUX NepeMeHHbIX. [lonsTie obnactu.
Touxu pa3peiBa. CBoiCTBa (DyHKIIHIA, HEIPEPHIBHBIX B OI'PAaHUYEHHON 3aMKHYTOU
o0rnacTu.

92. Yacrasle npousBoaHbIe. ['eOMeTpHUECKUI CMBICT YaCTHBIX MPOU3BOJHBIX (DYHKIIMU
JBYX MepeMeHHbIX. YacTHbIE MPON3BOAHbBIE BBICUIUX MOPSIKOB.

93. Tonusiit tuddepenunan GpyHKIUN HECKOIBKUX EPEMEHHBIX.

94. TudbdepenunpoBanre CI0KHBIX U HeIBHBIX QyHKIHH. Jnddepernumans BeICIIIX
MOPSAKOB.

95. IlpousBoanas no HamnpasieHuto. [ paguent pynkuun. KacarenbHas maockocTs U

HOpMaJTb K TIOBEPXHOCTH.
96. DkcrpemyM (YHKIIUU ABYX NepeMeHHbIX. HeoOXoIuMble U JOCTaTOYHBIE YCIOBUS
CYIIECTBOBAHHS YKCTPEMyMa.

97. Hawubonbliee 1 HAaMMEHbIIIEEe 3HAUCHUS (DYHKIIUU ABYX MEPEMEHHBIX.

98. VYcioBHBIM SKcTpeMyM. Metoa MHOXHTENEH Jlarpanxa.

99. OyHKUMM HECKOJBKUX MEPEMEHHBIX B 9dKOHOMHUYECKOHN TEOPHUH.

100. DneMeHTBI HHTETPATBHOTO HCYUCTICHUS 151 (PYHKINH HECKOJIBKHUX MTEPEMEHHBIX.
[TonsiTe, cBOIICTBA U OCHOBHBIE METO/Ibl BRIYUCICHUS KPATHBIX HHTETPAJIOB.

101.KpuBonuHeHHbIE HHTETPAIBL: TOHITHE, KJIACCH(PHUKALNS, CTIOCOOBI BBIYHCIICHUS.

102.BekTopHoe nojie. BekTopHbIE IMHUH.

103. upkynsanusi, potop BekTopHOTo 1ost. [lorennmansaoe mosne. I[IoTok BEKTOpHOTO MO

4yepes MOBEPXHOCTh. JluBepreHIusl.

4.2. [lepeueHb y4eOHO-METOAMYECKOT0 00eCIIeYeHUsSI CAMOCTOATEIbHON padoThl
o0yuyarmuxcst

CamocrosTenbHass pabora oOydaromuxcsi OOecneuynBaeTcsi CIEAYIOIMMHU  y4eOHO-
METOUYECKUMH MaTepHallaMu:
1.  VYkazanusamu B paboueii mporpamme mo pucuuruimae (m.4.1.)
2. JlexumoHHBIE MaTepUaibl B COCTaBe y4eOHO-METOJUUECKOr0 KOMIUIEKCa M0 AUCIUIIINHE
3. 3amaHUSAMH W METOAMYECKHMMH PEKOMEHIANMSMH [0 OpTaHW3allMd CaMOCTOSITEIbHOMN
paboThl 00YUAIOIIMXCS B COCTaBE Y4eOHO-METOAMUYECKOTO KOMILIEKCa 110 TUCIUITIINHE.
4. TnmoccapyeM 1O JHCHWIUIMHE B COCTaBe YYEOHO-METOAWYECKOTO KOMIUIEKCa 10
TUCITUTLITNHE.
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Paznen 5. @oH OLIEHOYHBIX CPEICTB [JIsl MPOBEAeHUS TeKYLero KOHTPOJIS U
NPOMEKYTOYHOM aTTecTANMU 00y4ar0IHXCS

DOHO OYEHOUYHLIX cpedcm8 No OUCYUNIUHE Npeodcmaesisiem CcoO0U COBOKYNHOCMb
KOHMPOIUPYIOWUX MAMEPUAN08 NPEeOHA3HAYEHHbIX OJisl UMEPEHUs YPOBHS OOCHUNCEHUS]

00YYaAIOWUMUCA  YCINAHOBNIEHHBIX Pe3VIbMamos 00pa308amenbHol Npocpammbl.

DOC no

OuCYuniuHe UCHONb3Yemcs Npu NPOBeOeHUU ONePamusHO20 KOHMPOISA U NPOMENCYMOUHOU
ammecmayuu obyyarowuxcs. Tpebosanua k cmpykmype u codepacanuro @OC oucyuniuHwl
peanamenmupyiomces Ilonoscenuem o poHOe OYyeHOUHbIX Mamepuaios no NPOZPAMMAaM 8blCUIESO
006pa306aHUsL — NPOPAMMAM OAKAIABPUAMA, MASUCPAMYPDbI.

5.1. HacnopT ¢oHA OLIEHOUYHBIX CPEACTB

Ounas popma 00yueHus (MOJTHBIH CPOK)

Kountposnupyembie pazaebl (TeMbl)
AUCHMIIIMHBI

OneHoYHbIE CpPeACTBA

JI

3 (13, C3) CPO

Kon unaukaropa n

JeCKpUIITOpa
JTOCTHIKEHHUS
KOMIIeTeHIU

2

3

4 5

6

Martputipl 1 OnpeaenuTenu

YO

YO, KP, ITPB IIPB

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
W/JI-1 OTIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

Cucrema JIMHEMHBIX anreOpanyIecKux

YPAaBHEHHUIA.

YO

YO, KP, IIPB I1PB

WJ-5. VK-1.1.
WJI-5 OIIK-2.1
WJ1-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

OneMeHTBI BEKTOPHOH areOpsbl

YO

YO, KP, IIPB I1PB

WJI-5. YK-1.1.
WJI-5 OITK-2.1
WJ1-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-2 OIIK-2.2

WJ1-4 OIIK-2.2

Muorounensl. KoMIUIEKCHBIE YHCIIA.

YO

YO, KP, IIPB I1PB

WJI-5. YK-1.1.

JluneiiHble OTOOpaKEHUS

YO

YO, KP, ITPB IIPB

WJ-5. YK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

OJeMEHTbI aHATTUTHYECKON TEOMETPUHL.

YO

YO, KP, ITPB IIPB

WJI-5. YK-1.1.
WJ1-4 OITK-2.2

DyHKIMY OJTHOM JIEUCTBUTEIIHHOM NIEPEMEHHOMN

YO

YO, KP, IIPB I1PB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
UJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
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WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

[penen dynximn. HenpepbIBHOCTH (GyHKIMH.

YO

YO, KP, IIPB

IIPB

WJ-5. YK-1.1.
WJI-12 OIK-2.1
WJ1-4 OIIK-2.2

JuddepeHimanbHoe  McHUCTICHUE  (PYHKIUH
OJTHOM IEPEMEHHOM.

YO

YO, KP, IIPB

IIPB

WJ-5. YK-1.1.
UJI-5 OIIK-2.1
WJI-7 OITK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

10

WarerpanbHoe ucumciieHue (HEOpeIeTICHHBIN
UHTETpaJl, ONPEACICHHbI HHTEIPAT U €ro
TIPHIIOKEHIIS)

YO

VO, KP, IIPB

IIPB

NJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
1J1-4 OTIK-2.2

11

JuddepeHimanbHbie ypaBHEHHS.

YO

YO, KP, ITPB

IIPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OIIK-2.2

12

Pamel

YO

YO, KP, IIPB

IIPB

WJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
1J1-4 OTIK-2.2

13

DYHKIMN HECKOJIBKUX IIEPEMEHHBIX.

YO

YO, KP, IIPB

I1PB

WJI-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

3aounas ¢popma 00yueHus (IOJHBIH CPOK)

KonTpoaupyemsie pa3aesnbl (TeMbl)
AUCHMUIIIMHBI

OueHovHbIE CpeAcTBA

Kon unaukaropa

J

I3 (13,
C3)

CPO

U JeCKpunTopa
JOCTIKEHUS
KOMIIeTeHITH I

2

3

4

5

6

Martpuiipl ¥ ONpeETUTENH

YO

KP, [IPB

IIPB

WJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
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WJI-12 OMK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

Cucrema TMHEHHBIX alreOpandecKix YpaBHEHHH.

YO

KP, [IPB

I1IPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

OJeMEHTHI BEKTOPHOU aJIreOpbI

I1IPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-2 OIIK-2.2
WJ1-4 OTTK-2.2

Muorounensl. KoMIiekcHbIe uncia.

IIPB

WJI-5. YK-1.1.

JIuneiinblie oToOpaykeHHs

IIPB

WJI-5. YK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

OneMeHTHI aHATUTHYECKO TeOMETPHH.

IIPB

WJI-5. YK-1.1.
WJ1-4 OTIK-2.2

OYHKIMY OHOM IEUCTBUTEIILHON IEPEMEHHON

I1IPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

[penen dhyrakmm. HempepsBHOCT QyHKITHN.

YO

KP, [IPB

IIPB

WJ-5. YK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

JuddepentmanbHoe ncurcienve (GyHKIMN OHOM
MIEPEMEHHOM.

YO

KP, [IPB

IIPB

WJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

10

WnrerpanbHoe  McuMciieHHME  (HEOTIpEIesIeHHBIN
UHTETPAN, ONpENCIICHHBI MHTETpal U €ro
TPUJIOKEHUS)

YO

KP, [IPB

IIPB

WJ-5. YK-1.1.
WJI-5 OITK-2.1
UJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

11

JlnddepermanbHbIe ypaBHEHHS.

I1PB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
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WJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

12

Panpl

IIPB

NJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

13

(D}IHI(III/II/I HECKOJIbKUX IICPCMCHHBIX.

IIPB

WJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OTIK-2.2

WJ1-4 OTIK-2.2

3aouHas popma 00yueHusi (ycKopeHHoe o0yueHue Ha 6a3e BO, mosiHoe yCKOpeHHO

e o0yueHue)

OuneHoOYHbIE CpeacTBa

Kon nnagukaropa

KonTpoaupyemsie pa3aesnsl (TeMbl)

AU CIHMIITMHBI J 113 (13,

C3) CPO

U JIeCKpHUIITOpa
JTOCTHKEHHUS
KOMIIeTeHIU i

2 3 4 5

6

Marpuiipl 1 onpeaenuTeny

YO | KP,IIPB IIPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

Cucrema JIMHEHHBIX aIreOpanuecKuX YPaBHEHHUI.

YO | KP,IIPB I1PB

WJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

OneMeHTBI BEKTOPHOH anreOpbl

I1PB

UJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
UJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJ1-2 OTIK-2.2
WJI-4 OIIK-2.2

Muorounensl. KoMIiekcHbIE Unca.

I1PB

UJ-5. YK-1.1.

JIvmeliabIe oToOpayKeHwIsT I1PB

WJI-5. YK-1.1.
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WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

DneMeHTHI aHATUTIIECKON TeOMETPHH.

IIPB

WJI-5. VK-1.1.
WJ1-4 OTIK-2.2

@YHKIMY OAHOM AECHCTBUTEIBHON NIEPEMEHHOM

IIPB

UJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

[penen dyrakym. HempepsBHOCTS QyHKIHIN.

YO

I1IPB

WJ-5. YK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

HuddeperimanbHoe neumcnenve (GyHKIN OHOMH
[IEPEMEHHOM.

YO

IIPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OIIK-2.2

10

WarerpaneHoe  ucuricneHne  (HEOTpeIeNeHHBIH
WHTETpasl, OIpEACNEeHHbIH MHTErpal U €ro
TIPUJIOKCHIA)

IIPB

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OIIK-2.2

11

JHuddepeHimanbHbie ypaBHEHHSL.

I1PB

WJI-5. YK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

12

Panpr

I1PB

WJI-5. YK-1.1.
UJ-5 OIK-2.1
UJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

13

q)yHI(L[I/H/I HECKOJIbKUX ICPCMCHHBIX.

IIPB

UJ-5. YK-1.1.
UJI-5 OIK-2.1
WJI-7 OIIK-2.1
UJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OIIK-2.2
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OuHo-3204Has popma 00yueHuUs (MOJHBIA CPOK, YCKOPEHHOE 00yueHHe, MOJIHOe
YCKOpEeHHOe 00yueHme)

KonTpoaupyemsie pa3aesnsl (TeMbl)
AUCUUILIHHBI

OueHOYHbIE CPeACTBA

3 (J13,
C3)

CPO

Kon
HHAUKATOPA U
JeCKpUNToOpa

JOCTHKEHHUST
KOMIIeTeHIIMii

2

4

6

Marpwuiipi 1 onpeeTuTeu

YO

YO, IIPB

IIPB

WJ-5. YK-1.1.
WJI-5 OIIK-2.1
WJI-7 OITK-2.1
WJI-8 OITK-2.1
WJI-12 OTIK-2.1
WJI-1 OIIK-2.2
WJ1-2 OIIK-2.2
WJ1-4 OTIK-2.2

Cucrema JIMHEHMHBIX

YpaBHEHHUI.

areOparIecKix

YO

YO, IIPB

IIPB

WJ-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OITK-2.1
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

OneMeHTBI BEKTOPHOH anreOpbl

YO

YO, IIPB

IIPB

NJ1-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OITK-2.1
WJI-8 OIIK-2.1
WJI-12 OTIK-2.1
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

Muorouanensl. KoMIiekcHbIe uncia.

YO

YO, ITIPB

I1IPB

WJI-5. YK-1.1.

JIuneiinbie oToOpakeHHs

I1IPB

WJI-5. YK-1.1.
WJI-12 OTIK-2.1
WJ1-4 OTIK-2.2

OJNEeMEHTbI aHATTUTUYECKON T€OMETPHUH.

YO

YO, ITIPB

I1IPB

WJI-5. VK-1.1.
WJ1-4 OTIK-2.2

DYHKIIMU OJHOM JEHCTBUTEIIFHOMN TIEPEMEHHOM

YO

YO, IIPB

I1PB

WJI-5. YK-1.1.
UJ-5 OIK-2.1
UJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIIK-2.1
WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

[penen dhyrakimm. HerpepbBHOCT QyHKIHN.

YO

YO, IIPB

I1PB

WJ-5. YK-1.1.
WJI-12 OIIK-2.1
WJ1-4 OTIK-2.2

ucuuciieHre  (QyHKIMH

JNuddeperimanbHoe
OJTHOM NEPEMEHHOI.

YO

YO, IIPB

I1PB

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OTIK-2.1
WJI-1 OTIK-2.2
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WJ1-2 OTIK-2.2
1JI-4 OTIK-2.2

10

HurerpasHoe  MCUHCICHHE  (HEOTPEICIICHHBIA
VHTETpal, OIpENEICHHBII HWHTEIpal U €ro
TIPHJIOMKCHIIS)

YO

YO, IIPB

I1IPB

WJI-5. VK-1.1.
UJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

11

JTnddepentanbHbIe ypaBHEHHS.

YO

YO, IIPB

IIPB

WJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OITK-2.1
WJI-8 OIK-2.1
WJI-12 OTIK-2.1
WJI-1 OIIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

12

Panpl

YO

YO, IIPB

IIPB

WJI-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OTTK-2.1
WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

13

DyHKIMM HECKOMBKHX IEPEMEHHBIX.

YO

YO, IIPB

I1PB

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIIK-
2.1

WJI-1 OIIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

YciaoBHble 0003HaYeHNS OLEeHOYHBIX cpeacTB (Ctoadus 3, 4, 5):
YO — yctubiii (poHTaNBHBINA, UHANBUYAJIbHBIN, KOMOMHUPOBAHHBIN) OIIPOC;

IIPB — npoBepka pedepaTroB, KOHCIEKTOB, IIEPEBOJIOB, PELICHUN 3aJJaHUN, BBITOJTHEHHBIX

SaI[aHI/Iﬁ B DJICKTPOHHOM BHUAC U T.A.;

KP — KonTposbHast paboTa (ayJUTOpHBIE WIM JOMAIllHUE, WHAMBHyalbHbIE, MapHbIE
WJIM TPYNIOBBIE KOHTPOJIbHBIE, CAMOCTOSITENIbHBIE pa0OThI, TUKTAHTHI U T.1I.).
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5.2. OuleHOYHBbIE CPEACTBA TEKYIIEro KOHTPOJIA
IlepeyeHb NPaKTH4YECKUX (CEMHUHAPCKUX) 3a1aHH

Tema 1 «MaTpuubl U onpeaeJuTeTn»

IIpakTuyeckue 3axanus 1-2.

3agaum AJ1sl CAMOCTOSITEILHOI0 pereHust

1 3 3 3 5 9
1. Haiitu cyMMy U1 pa3HOCTb MaTpHII; A=|5 -1 0| »n B=|12 3 -5
4 1 2 -1 0 1

39 -9 3
2. Haiitu marpuny C =24 + 5B, ecru A= 7 5 , B= £ _c

3. Haiitu mpousBenenus matpuil AB u BA, ecnmi OHH CyIIECTBYIOT:

13 2 5 1
9 A=|2 0 1|, B=[19
0 1 -1 5 2
1 6 1 9 1 O
1 2 3 5 3 1

2 1 -2 3
1
(12 3 4 |o
& "2 1 -2 3) " |5
-3
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3
1 -1
4. Beluncaute 2 -3

5. BbBIUHCIUTE OIpCACIINTECIIN:

3 4

)9 5
4 -3 5

o |3 2 8
1 -7 -5

6. Haiitu oOpaTHBIe MATPHUIIBI IS CIEAYIOUINX MATPHIIL:

CoOSa -Sina
a) A=| .
sinad COS«a

2 5 7
n A=|6 3 4
5 -2 -3

7. PemmTh MaTpUYHbIC ypaBHEHHUS:
(3 2)_ (1 2
)5 _4)7 |5 6
2 1 10 7
6) X =
11 8 1 2

Tema 2 «Cuctembl THHEHHBIX aJred0pandecKux ypaBHEeHHN»
IIpakTuyeckue 3axanus 3-4.

3agauu 47151 CAaMOCTOSITEILHOTO PelIeHUs!
Pemnts cucteMsl ypaBHEHUN METOIAMM:
- ["aycca;
- Kpamepa;

- 00paTHOW MaTpPUIIBL:
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b)

(2% +X,—X, =0
13X, +4%X,+6=0
X + X =1

(3%, +X, + %X, =5
X, =X, + X, =1

X, —2X, + X, =0

Tema 3 «J1eMeHTbI BEKTOPHOH aJaredpbn)

IIpakTHyeckoe 3axanue S.

3agaum IS CAaMOCTOSITEJIbHOTO PeleHust

1. Haiitu ckansipHOE TIPOU3BEICHIE BEKTOPOB A = 3i+ 4j +5ku b=4i+ 5j -3k
2. Haiitu BeKTOpHOE IIPOU3BEICHIUE BEKTOPOB A = 2i+5]+ku b=1+2)-3k.

3. Haiitu cmemanHoe npomssexeHue Bektopos a=1—J+K, ~b=i+]+k,

c=2i+3j+4k.

4. BbIUMCIUTH CKAIAPHOE MPOM3BEIeHUE BekTopoB d u D, eciu |§|=5 =5, ‘b‘ =4 n

BEKTOPBI 00pa3yroT yrou 45°.

5. Haiitu ‘ﬁ , €CIIH A(l; 2; 3) u B(3; -4; 6),
6. Tlokasars, uro Bexropsr a=71—-3J+2k b=3i-7]+8k, 6 c=i—j+k
KOMILIAHAPHBI.

7. BpluumcnuTh MIOWAAb TPEYrojdbHUKAa C BEpIIMHAMU A(Z; 2; 2), B(4; 0; 3),

C(0;10).

8. OHpCIleJ'II/ITL CMCHIAHHOC MPOU3BCACHHUEC BCKTOPOB a= (_31 4;1) ) 6 = (51 21 3) )

C= (11 4; 6) . Uccnenopath BCKTOPBI HA KOMIIJIAHAPHOCTL.

9. Haiitu 00bEM TpeyroapHONW MUPAMU/IbI C BEPUIMHAMU A(O; 0; 1) , B (2; 3, 5) ;
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C(6;2;3), D(37;2).

Tema 4 «MHorowiennl. KoMmiekcHbLIe YHCIA»
IIpakTuyeckue 3axanus 6-7/.

3agaum AJ1sl CAMOCTOSITEILHOI0 peleHust

1. PemuTh KBagpaTHOE YpaBHECHUE 4x* —20x+29=0 .

2. JlaHbI KOMIUIEKCHBIC UHCHa Z; = 5 —12i, Z, = —6+8i.

YA
Haitru: 2t 220 L= 20 24y 2y, —
Z,
3. Kowmmiekcusle uncna 2, =1—1, 2, = —\/§ —1 npescTaBUTL B TPUrOHOMETPHUECKO
Zl
dopme U HaliTH Zy - 2y, Z_ .
2

o 4
4. Haiitu Bce 3HaueHuss \V -1 .

5. BosBecTu B cTencHb JAaHHBIC KOMIIJICKCHBIC YMCJIa:

a) (3+ 4|)2
b (1+2i)°

n\4
c) (—1+ |)
Tema 6 «eMeHTBI AHAJTUTHYECKON reOMeTPHN»

IIpakTHyeckoe 3axanue 8.

3agaum 1151 CaMOCTOATEIHLHOTO peUuICcHUA

1. Onpexenuts paccrosuue mexry Toakavm: A(3;8) u B(=2;5) .

2. TlokasaTh, 4YTO TPEYrONbHHK C  BEpPIIMHAMHU A(4;3), B(7;6), C(2;11)

IPSMOYTOJIbHBIMN.
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3. Mokasat, uro tpeyromsmmk ¢ sepummamu  A(2;=1), B(4;2), C(51) -

paBHOOEIPEHHBIA.

4. Haiitn Touxy nepeceuenus npamsix: 2X+Y—-1=0 4y X+2y+1=0.

5. CocraBUTb ypaBHEHUE INPAMOM, NPOXOASILIEH YEpe3 TOUYKY M (—1; 2) HapajIeNIbHO

npsmoit Y = —3X+1.

6. CocraBUTh ypaBHEHHE NPAMOH, IPOXOIAIICH Yepe3 TOUKY M (—3; —1) MEPIEeHIUKYISIPHO

npsmoii 2X+Y—-3=0,
7. COCTaBUThH ypaBHEHHE MIPSAMOM, MPOXOIANIEN YEPE3 TOUKH A(l; 2) " B(_Z; 3) .

8. TpeyronbHUK 3ajjaH CBOMMH BEpIIMHAMU A(]-; 2), B(—Z; 1), C(Z; 3). Haiitn muny ero

BBICOTBI, TPOBEAEHHON U3 BEPIIMHBI A.

9. Croponst AB, BC, AC tpeyromsunka |1 ABC 3amaner coorBercTBeHHO ypaBHEHHSMHE:
4x+3y—-5=0, x-3y+10=0, x-2=0 Onpenenurh KOOPAMHATHI BEPIIUH

[JABC.

Tema 7 « DyHKIIUHM OAHOM JeHCTBUTEILHOH NEPEeMEHHOI
IIpakTHyeckoe 3aganue 9.

33[[3"[1/[ AJI CAaMOCTOATE/IBHOI'0 peIICHUSA

1. Haiftu o6nacts onpeienenus (yHKIuii:
) f(x)=x*-25

b) f(x)=Ig(5x* +4x-9)

o f(x)=vx-Ig(2x-3)

9 f(x)=arcsin(2x’ +x)

3x-1

f(X)= 2=
) 1) J5x+35
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f)

9)

d)

f(x):\/x2—4+,/1—%x2

f(X) = /(Xx=9)(x+19)(x—21)

2. Haiitu obnacth 3HaUCHUHN QYHKITHIA:
f(x)=|x+1
f(x)=2+5sinx

f(x)=§

f(x) =1-3cosx

f(X) =—x*+8x-13
3. YcTaHOBUTH YETHOCTH MJIM HEUETHOCTD (DYHKITUH:

f(x)=x"sin7x
f(x) =5[] -3%x?

f(x) = x23x +2sin x

2x?
f(x)=
() 2x-1
f(x):|gl+_x
1-X

Tema 8 «Ilpenen pynkuun. HempepsiBHOCTH pyHKIIUN»

IIpakTnyeckoe 3aganue 10.

3agaum 1151 CAMOCTOATEILHOIO peUuICcHUA

Haiitu npenensr pyHKimii:
x° +3x+2
a) Im —2
x>-22x°4+5x+2
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d)

9)

h)

)

k)

b)

o AAEX+EXE =2
lim

x—>-1 X+1

C2x%=3x+1
lim~ s ox—3

o x*+4x-21
lim >
x=>32x° —7Tx+3

. 2x?+5x-7
lim

-1 3y —x—2

Jx+4-1

liMm ——

=3 [3-2x -3
i Y2x+3-3

>3 2-Jx+1

~2-3x=X’
m o x—1

| ( 2 1 j
lim{ 3236 " %6

. sin2X
lim
x=0 t(g 3x

2
lim—t93%
x>01—Ccos4x

2
lim arctg(>_< + 3X)
x=>0 arcsin 2x

9x+5
Iim(1+£j
X—>0 X
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Tema 9 «/IluddepenunanbHoe ucHUcIeHUe (PYHKIMUA OAHOI MepeMeHHON»
I[pakTuyeckue 3aganus 11-12.

3agaum AJ1sl CAMOCTOSITEILHOI0 pereHust

1. Haiitu npon3BoaHbIE (PYHKITHIA:
5 3 2
) Y=3X"+5X"+2X"-9x+1

2 Yy =Cc0s"7Xx°

2

3 Y=arcsin x| <1

1+ x4

» Y =X -sin2x°

X
5) y:Inth

6 Y =In(x/2sin x+1++/2sin x—1)

_ sinXx—Cos X
7 Sin X + oS X
A3+
gy Y—=E€
sin x
9 Y=X

2. Haiitu npon3BOIHYIO0 BTOPOTO MOpPSIIKA:

y =—1xsin3x—£c033x
9 27

3. Ilokaszarb, 4TO QYHKIUSA y=sinInx +cosIn x YIOBJICTBOPSIET  YPAaBHEHHIO:

X°y"+xy' +y=0

3 3
4. HaiiTi npou3BOIAHYIO y:( ot nesisroit gpynxmum: X + Y —3Xy =0
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d )
5. Haiitu y'=d—i,ecmf1 X =4acost, y=asint

6. Haiitu npenensl GyHKIMHA, UCTIONB3Ys TpaBuiio Jlomurans:

. X3+ x*-5x+3
a) lim 3 2
x21 X* —4X"+5X -2

X+ x*-6x
by lim—;
xoo X°—X+16

lim In( x*=3)
) 2 X2 +3x-10

7. Haiitu HHTCPBAJIbl MOHOTOHHOCTH MU UCCJIICAOBATDH (1)YHKI_II/II/I Ha S5KCTPpEMYM:

a) y=%x3—2x2+3x+1

8. HaiitTi HaubGonbIIee ¥ HAMMEHbIIIEe 3HAYCHHUS ()YHKITHH:
=x*=—8x%?-=9 .
a) Y=X —0X —JY mnaorpeske [—1, 1]

X*+4

by Y= T Ha OTPE3Ke [1; 3]

C) y=(X—2)ze"X Ha OTpe3Ke [O; 5]

9. OO0Bém mpomykrmuu U (yci.em.) 1iexa B TE€YCHHE padodyero JHS MPeACTaBiseT (DYHKIIHFO

U=—t>—5t°+75t+425, rtae t- paGowee Bpems B wacax. BomuciHTH

MIPOU3BOIUTENBHOCTD Tpyzaa qepe3 2 qaca nocie Hayana paboTBI.

Tema 10 «MMHTErpaibHOE HCYHCIEHHE (HeonpeaeJEHHbIH HHTErpaJl, onpenaeaéHHbII
HHTErpaJl M ero NpuJIOKeHHUs1)»
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IIpakTnyeckoe 3axanue 13.

33}13‘11/1 AJIA CAMOCTOATECIIBHOI'O PECIICHUA

1. Haiitu uaTerpasib::

- (X2 +1)°
a) | —X2 dx
- C0S2X i
b) J cos? xsin? x
J sin xdx
2 1+9¢0S X
4
¢ X
dx

d
) "X +1
e) [ /3+c0s5x sin 5xdx

f) .' In xdx

9) : X C0s 9xdx

h) : x° In xdx

S vy
arctg’® 2xdx

I s P

K) I x%e* *Sdx

2. Haiitu 06beM npoayKIMH, IPOU3BECHHOI 3a 2 rona, ecinu ¢pyHkuusa Ko6ba-/lyrnaca nmeer

sun Q(t) = (L+1t)e™.
3. BbruumciuTs onpenenéHHble MHTEerpasibl:
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1
2 jx(3—x2)5dx
0
j- xdx
) o 1+ 3X
0 denxdx
0

4. BpuucAUTh MIOMAAL PUTYPBI, OTPAHUYEHHOMN TUHUSMU:
2 2
y=4-Xx°, y=Xx"-2X
Tema 11 «/Indpepennuanbabie ypaBHEeHU»

IIpakTnyeckoe 3axanue 14.

3agauu aJIsl CaMOCTOATEIHLHOI O peUICHUSA

1. Peumrs nuddepeHimanbbie ypaBHEHHUS C pa3IesSIIOIIUMUCS TEPEMEHHBIMHU:

) Xy'—y=y’
m) xyy' =1—x?
;Y +1
n) y:x_l__
y

2. Pemmts omHOpOIHBIE MU QepeHITaTbHbIE ypaBHEHUS:
Y
a) Y=--1
X

, X+2y
X

b)

3. Peumrs smHelHble QG GepeHIaIbHbIe YpaBHEHHS IEPBOTO MOPSIKA!

dy y_,

2) dx X
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dy 2y .,
—+—==X
b) dx X

o) Y-y=¢

4. Peumrs nuddepeHuanbHble ypaBHEHHS, UCTIONb3Ys TOHMKEHHE TTOPSIIKA:

by Y =InX

¢ 2yy"=(y)’ +1

5. Peruws THHEHHBIC OIHOPOHbIE Aud(epeHIHATbHbIC YPABHCHHS:
a) Y'-2y'+17y=0

by y'—8y +16y=0

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

6. PelmTs THHEHHbIC HEOTHOPOIHBIE TH((hEPEHIHATBHBIC YPABHEHHS:
a) Y -4y +4y=x°

b) Y +2y'+y=e”

o) Y-8y +7y=14

7. Haiitu pemenns ypaBHeHHH, yIOBIETBOPSIONINE HAYANLHBIM YCIOBHSAM:
a) Y -2y'+y=0, y(2)=1 y'(2)=-2

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

o Y'+2y'+2y=xe*, y(0)=0, y'(0)=0

Tema 12 «PaabD»
IIpakTyeckoe 3aganue 15.

3agaum 1151 CAaMOCTOATEIHLHOTO peUuICcHUA

1. HccnenoBaTh CXOOUMOCTh pdaaa, IpUMCHUB HCO6XOIlI/IMBII7I MMPU3HAK CXOAUMOCTHU:
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5n+6
2) Z100n 1
b) Zn(n+1)

)Z\/_+50

2. HccnenoBaTh CXOOUMOCTD psijia, HCIIONB3Ys pu3HaK Jlanambepa.

=N
2) Z;S

5 Z; n(n +1)

3. Pa3noxuTh B cTeneHHoM psij o creneHsM X (QyHKIUU:

e -1
a) Y=
X
1—e*
by Y= >
y—|n1+_x
2 1-X

4. Pas3noxuth B pax Makiopena pyukiuuo Y = Cos” X

5. Haiitn 065acTh CXOMUMOCTH CTENIEHHBIX PSIOB:

8
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XZ 3 Xn
b) I+ X+—+—+..+—+...
2! 3! n!

o) 14+X+2°X*+...+n"x" +...

Tema 13 «@yHKINH HECKOJBKHUX NMePeMEHHbIX»
IIpakTnyeckoe 3axanue 16.

33}13‘11/1 AJIA CAMOCTOATECIIBHOI'O PECIICHUA

1. Haiiti yacTHBIE IPOU3BOAHBIE IEPBOTO MOPSIKA:

a) Z=X+2y*-3xy—4x+2y+5

b Z= e (*+y?)

o z=In(x*+y?)

2. Jana ¢ynxums Z = f (X, Y) . TpeOyercsa HaliTh: HOMHBI U PepeHman dz ; JacTHBbIE

0%z 0%z

IMPOU3BOAHBIC BTOPOI'O IOpAAKa axz’ ayz N CMCHIAHHBIC 4YaCTHBIC IIPOMU3BOJHBLIC

0’z 0%z
Xy oyox

X
a) Z=arctg—

y
by Z=+/2Xy+Y?
X—y
=
c) x2+y2

3. Uccnenosats Ha sxctpemym dyrxmro Z = T (X, Y):
a) Z=X —Xy+Yy’+9x—6y+20

by Z=X +Xy+Yy>—3x—6Yy
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o) Z=3xy—x°—y’-10x+5y+3

4. Haiiru rpamuent Qynxipn £ = Xzy—5y3 B Touke Py (2,1

5. Hanwucarts YpaBHCHHE KacaTelIbHOM IIIIOCKOCTH H YpaBHCHHUE HOPMAJIM K ITOBCPXHOCTH

3X2y+2XZ—yZ+X+1=0 B TOUKE MO(XO,yo,Zo),eCHPI Xo =1, Yo =-2,

RBROONSOOR~WDNE

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

23.
24.
25.
26.
27.
28.
29.

0.
1.
12.
13.

5.3. TemaTnka nucbMeHHBIX PadoT 00yUYAKOIIHXCSI

OOyyaromuecss 3a049HON (OPMBI OOYYCHHS BBITIONHSIOT JOMAIIHIOK KOHTPOJIBHYIO
pabory.
coaepxkarcs B YMK 1o nqucuuruivge.

y‘le6HO-MeTOI[I/ILI€CKI/Ie MaTcpurallbl, HCO6XOI[I/IMBIG JJIA  BBIIIOJIHCHUA pa6OTBI,

5.4. Hepeqeﬂb BOIIPOCOB l'IpOMe)KyTO'lHOi;I arTeCTalMi Mo JTMCUMIIJIMHE

BOl'lpOCLI K 3K3aMEHYy

Bonpoce! 1J1st oaroToBku K 3a4€ty (1-69), s3x3ameny (1-132)

Marpuuipl 1 oniepaly Haji HUMH.
Onpenenureny U UX CBOMCTBA.
OO6patHas matpwuria.
Panr marpuripl.
CJIAY. OcHOBHBIE MTOHSATUS U OIIPE/IEIICHUSL.
Cucrema N TMHEHHBIX ypaBHEHUH ¢ N nepeMeHHbIMU. MeTos1 00paTHOM MaTpuLIbL.
CJIAY. Meron I'aycca.
CucreMbl JIMHENHBIX OJHOPOIHBIX YpaBHeHN!. DyHIaMeHTaIbHAs CUCTEMA PELLICHUI.
Mopenb JIeoHThEBa MHOTOOTPACIEBOM SKOHOMUKH.
YpaBHeHMe NpsIMOIA € YITIOBBIM KO3 (PUIIMEHTOM.
Oor1iee ypaBHEHHE MPSIMOM U €70 YaCTHBIE CITyJau.
Touka nepeceueHus npsMbIx. Ilocrpoenne npsaMoli 1o e€ ypaBHEHHIO.
Bbruucnenne yrma  Mexay ABYMS  IpSAMBIMH.  YCIOBHS — HAPAUIENBHOCTH U
NEPIEHIUKYIIIPHOCTH JABYX IIPSMBIX.
YpaBHeHUE NPAMOIA, MPOXOAIIEH Yepe3 TaHHYIO TOUKY B 33JJAHHOM HaIlPaBJICHUU.
Y paBHEHHE NPSAMOM, IPOXOALLEN YepE3 ABE JAHHBIE TOUKH.
PaccrostHue oT TOUKM 10 MPSIMOH.
Onpenenenne KpUBoi BTOPOro nopsiaka. OKpy>KHOCTb.
Onumnc.
l'unep6omna.
[TapaGoma.
CkaJsipHble ¥ BEKTOPHBIE BEIMUMHEL. JIMHEHHBIE Onlepaly HaJl BEKTOpaMu.
VYron mexay aBymsi Bektopamu. [Ipoekius BeKTopa Ha OCh M COCTaBJIAIOIIAsl BEKTOpaA IO
OCH.
Pa3noxeHnne BekTopa Ha COCTaBJISIOINE MO OCSIM KOOPAMHAT.
Harpasisitomme KOCHHYCBI BEKTOpA.
Y croBre KOJUIMHEAPHOCTH IBYX BEKTOPOB.
CkansipHOE IPOU3BENECHNE IBYX BEKTOPOB U €TO CBOMCTBA.
BekxTopHoe npousBeieHHE 1 €ro CBOMCTBA.
CmMeniaHHoe MPOU3BEAECHHUE TPEX BEKTOPOB U €10 TE€OMETPUUECKUI CMBICII.
Y cnoBre KOMIUIaHAPHOCTH TPEX BEKTOPOB.
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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.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.
71.

72.
73.

w

74.
75.

AnreOpanueckas popMa KOMITIEKCHOTO urcia. JIeHCTBHS ¢ KOMIUIEKCHBIMH YHCIIAMH.

Tpuronomerpuueckas popmMa KOMILUIEKCHOTO YHCIIA.

Ioka3arenbHast popma KOMILIEKCHOTO YUCIIA.

Crenenp komIuieKcHOro yncia. KopeHs N-ii creneny u3 KOMIUIEKCHOTO YHCIIa.

Cxema ['opHepa ¥ KOpHU MHOTO4JICHA.

Haxoxnenmne nanOosnbiero obmrero nemmrenst (HO/[) 1ByX MHOTOUJICHOB C TIOMOIIBIO MX
Pa3JI0KEHUS HA HEPUBOIUMbIE MHO>KUTEIH.

JIuneitnpie otoOpaxkeHust. OCHOBHBIE TTOHSTHSL.

IIpeoGpa3oBaHue KOOPAUHAT.

EBKINI0BO POCTPAHCTBO.

JIuneliHbIe orepaTopbl U X CBOMCTBA.

CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHHUS JIMHEHHOTO Oreparopa.

OpToroHanbHbIil 6a31C U OPTOrOHATIBHBIE TPE0OPA3OBAHMS.

[puBenenue kBapaTHuHON (HPOPMBI K KAHOHUIECKOMY BUITY.

Pa3mepHoCTb 1 6a3uc BEKTOPHOTO IIPOCTPAHCTBA.

Kpurepuit CrnbBecTpa 3HAKOONPEAEIEHHOCTH KBAAPaTUYHON (POPMBIL.

HopMainbHblli BEKTOp IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH, IPOXOIAILEH uepe3 JIaHHYIO
TOYKY.

OO1iee ypaBHEHHE IIJIOCKOCTU U €0 YaCTHBIE CITy4au.

Yrom MexXay IUIOCKOCTSAMHU. YCIOBUS NAPAUICIIBHOCTH WM NEPIEHAUKYSIPHOCTH JIBYX
TUIOCKOCTEH.
[psimast B mpoctpancTee. OOIIMe ypaBHEHHS IIPSMO.
Kanonuueckue ypaBHEHUs IPSIMOM.
YpaBHeHUs MPSIMOM, IPOXOIAIIEH Yepe3 IBE TOUKHU.
Yroa Mex 1y IByMsI IPSIMBIMU. Y CIIOBUSI IAPAUIENBHOCTU U NEPIIEHIUKYIIIPHOCTH NPSAMBIX.
Y cnoBus napajuieIbHOCTH M IEPIEHUKY/ISIPHOCTH MPSIMOM U IJIIOCKOCTH.
Touka nepeceyenyst IPSIMON € INIOCKOCTBIO.
PaccrostHue OT TOUKH 10 IUI0OCKOCTH.
IlonsTne MHOXecTBa. YKCIOBBIE MHOXKECTBA.
[onsitue gpynkumyu. OCHOBHBIE CBOIMCTBA (PYHKLIMIL.
OnemenTapHble pyHKIMU. Knaccudukanust pyHKImit.
[Ipenesn uncoBoi Mocaen0BaTeIbHOCTH.
Ipenen GpyHKIMU B GECKOHEUHOCTH U B TOUKE.
beckoHeuHO Maible BEIMYMHBI U MX CBOWCTBA.
beckoHeuHo OosbIie BETMYMHBI M MX CBOMCTBA.
OcHoBHBIE TeopeMbI 0 Tipenenax. [Ipru3Haku cymiecTBOBaHus Mpeea.
3ameyaTenbHbIE PEIENbL.
HenpeprsiBHOCTh yHKIMM B ToUKe. TOYKH pa3phiBa U UX KIacCU(DUKAITHSL.
Teopems! Beliepirpacca u bonbliano-Komm o HenpepbIBHO# Ha 0Tpe3ke (yHKLIH.
Onpenenenyie Npon3BOIHON, €€ MEXaHWYECKUN U TEOMETPUIECKHIA CMBICIT.
3aBUCHMOCTb MEXTY HEPEPHIBHOCTBIO U TU(P(HepeHIINPYEeMOCTbIO (DYHKIIUH.
OcnoBnble npaBwuia muddepertmpoBanus. [[pon3BoHas Cl0KHONM ¥ 00paTHON (DYHKITHIA.
ITpou3Bo/IHbIE OCHOBHBIX 3JIeMEHTapHBIX (DyHKIMA. [ToHATHE TPOM3BOIHBIX BBICILIMX
MIOPSKOB.

OKOHOMHUECKUI CMBICIT TPOU3BOJHON. VICTI01630BaHNE TOHATHS IPOU3BOAHOM B
HKOHOMUKE.

DnacTUYHOCTh (PYHKIMH U €€ CBOMCTBA.

YpaBHEHME KacaTeIbHON M HOPMAIH K KPUBOM.

Huddepeniman GyHKIUM U €ro reoMeTpuueckuii cMbici. Juddepentpmanst BbICIHX
MIOPSKOB.

Teopema depma.

Teopema Poms.
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76. Teopema Jlarpamxa.

77. Teopema Jlonuras.

78. HeobxoauMeble 1 TOCTAaTOYHBIE YCIIOBHS BO3PACTAHUS 1 YObIBaHUS (DYHKITUH.

79. OxcrpemyM ¢(yHkimy. HeoOXoanMBblii U JOCTaTOUHBIN MPU3HAKY CYIIIECTBOBAHUS
sKcTpeMyma (pyHKIMH. JlocTaTOUHBIN NPU3HAK CYLIECTBOBAHMS SIKCTPEMYMA, OCHOBAaHHbIH Ha
3HAKE BTOPOM IMPOU3BOIHOM.

80. Hawubonpiee n HauMeHbIIee 3HaYeHUE (DYHKITUHM Ha OTPE3Ke.

81. BemmykiocTs U BOTHYTOCTb rpaduka GpyHkimu. Touku neperrnda. ACUMITOTH Tpaduka
(byHKITUH.

82. OObmas cxema ucciieqoBanus GyHKIMHA U TOCTpoeHue e€ rpaduka.

83. Ilonsrue nepBooOpa3HOi U HeonpeaenéHHoro uHrerpaina. CBoiicTa HeolpeaeIEHHOTO
UHTETrpaa.

84. T'eomeTpuyecKuii CMBICI HEOIPEIEIEHHOTO HHTErpala.

85.  OcHOBHBIE METOIBI HHTETPUPOBaHHSL. MIHTErpupoBaHre METOIOM PA3JIOKEHHSI.

86. Meron HHTETPUPOBAHUSI TIO YaCTSIM.

87. HWurerprpoBaHue MPOCTEHIINX PAIMOHATBHBIX IPOOCH.

88. Meron HeornpeaenEHHBIX KOI(DDHUIIMESHTOB.

89. MHWarerpanbhas cymma. [ToHsTHE OMpenei€éHHOro UHTerpaa.

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

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

92. 3amena nepeMeHHOMU U (hOpMyIa MHTErPUPOBAHUS 110 YACTSM Yy ONPEAENEHHOIO HHTErpaa.

93. Teomerpudeckue MPUIIOKESHUSI ONPENIETIEHHOTO HHTErpaia.

94. HecoOcTBeHHBIE HHTETPAIBI.

95. Hcnonp3oBaHKE MOHATHS ONPEIETIEHHOTO HHTErpajia B 3KOHOMHUKE.

96. uddepenumanbupie ypaBHeHUs.. OCHOBHBIE OHSTHSL.

97. JInddepentmanbabie ypaBHEHUS TIEPBOTO MOpsaKa. Teopema o CyIecTBOBAHUN U €IMHCTBEHHOCTH
pELLCHUSL.

98. JuddeperumanbHbie ypaBHEHUSI C pa3IeIISIOIIIMUCS TIEPEMEHHBIMU.

99. OpnHopoanble M hepeHInaTbHbIe YpaBHEHHS IEPBOTO MOPSIIKA.

100. Jluneitnsle muddepeHnmanbHbIe ypaBHEHHS IEPBOTO TOPSIIKA.

101. Muddepentmanbable ypaBHEHHS, JOMTYCKAIOIHE MOHKEHUE TTOPSIKA.

102. Jluneitnsie muddepeHnmanbHbIe ypaBHEHHS BTOPOTO MOPSIKA C TOCTOSHHBIMU KO((GHUITMEHTaMu.

103. IonsTre 0 MM depeHINATEHBIX YPaBHEHHUSIX BBICIINX MOPS/IKOB.

104. Wcnonw3oBanue muddepeHIManbHbIX YPaBHEHUIH B SKOHOMIYECKOH TTHAMUKE.

105. OcHOBHBIE OHATHS YUCIOBBIX PsA10B. CXOIMMOCTH psijia.

106. CxoauMOCTh TEOMETPUIECKOTO Psijia.

107. CgoiicTBa YUCIOBBIX PSIIOB.

108. HeoOxoaumpblii MPpU3HAK CXOAUMOCTH. | apMOHUYECKHIA psiT.

109. Psapl ¢ monoxuTensHbIMU WwieHaMu. [Ipu3Hak cpaBHEHMS PsIIOB.

110. Tlpusnak damambepa.

111. WnrerpanbHblii npuzHak Korm.

112.  3nakonepemeHHsbIe psibl. [Ipr3Hak JleiiOHumIIa.

113.  Ocratok psiza 1 ero oleHKa.

114. OO6nacTh cCXOOUMOCTH (DYHKIIMOHATLHOTO PSIA.

115.  IlpaBuibHO cxoasmmecs: (hyHKIMOHAIBHBIE PS/IbI U UX CBOMCTBA.

116.  Crenennsie psiapl. OOIaCTh CXOAMMOCTH CTEHEHHOTO psiia. CBOMCTBA CTENICHHBIX PSIJIOB.

117.  PaznokeHHe HEKOTOPBIX MEMEHTApHBIX (PyHKIWMIA B psibl THitnopa u MaksopeHa.

118.  Ywmcrnosble psIbl ¢ KOMITIEKCHBIME YWICHAMH.

119. Crenennble psbl B KOMIUIEKCHON 00JIaCTH.

120. DyHKIWMA BYX MTEPEMEHHBIX U €€ 001acTh onpeaeneHus. [ paduk GyHKIMU ABYX TIEPEMEHHBIX.

121. ®ynxums TpEX 1 OONBILETO YUCIA TEPEMEHHBIX.

122.  Tlpenmen hyHKIMH HECKOJBKUX MepeMeHHBIX. HenmpepbiBHOCTH ByHKIHN. ToUYKM pa3phiBa.
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123. YacTtHble MPOU3BOIHBIC IIEPBOTO MOPsAKA. | €OMETPHUIECKHIA CMBICIT YaCTHBIX ITPOM3BOIHBIX
(YHKIMH BYX TIEPEMEHHBIX.

124. YacrtHble MPOU3BOIHBIC BBICIIHX ITOPSIKOB.

125.  Tlonusni quddepeHiman GyHKINN HECKOIbKUX NepeMeHHbIX. J{uddepenmmanb! BpICIIX

TIOPSIITKOB.

126. JIuddepenumpoBanme CIOKHBIX U HESBHBIX (DYHKIIHHA.

127. IlpousBomHas B JaHHOM HarpaBiieHUH. [ pagueHT GyHKIrH.

128. KacarenbHast INIOCKOCTh ¥ HOPMAITh K TIOBEPXHOCTH.

129. DOkcrpemyMm (HDYHKIMH JBYX HE3aBUCUMBIX IIEPEMEHHBIX.

130. HauGomnblee u HanMeHblIIee 3HAYCHNE (PYHKIMH.

131.  YcnoBHbIi skcTpeMyM. Meton MHOKuUTEel Jlarparika.

132. ®DyHKIMM HECKOJBKUX MEPEMEHHBIX B SKOHOMHYECKOHU TEOPHH.

Pa3nen 6. [lepeueHnb yueOHOii JuTEpPaATYPhI, HEOOXOAUMOIi 1JIS OCBOEHUSI I CHUIJIMHBI

6.1. OcHoBHas uTEpaTypa

1. bepesuna, H. A. Beiciiast maremartuka: yueOHoe nocodue / H. A. bepesuna. — 2-e uzg. —
CaparoB: Hayunas knura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. — Tekct: 371eKTpOHHBIN //
[udposoit 00pa3oBaTenbHBbIH pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/80978.html

2. Kpatkuii xypc Boicmield maremaruku: yueObnuk / K. B. banaun, ®. K. banaun, B. U.
Jxeddane [u ap.]; non penakuueii K. B. banmmuna. — 3-e usn. — Mocksa: Hamkos u K, 2019. — 512
c. — ISBN 978-5-394-03335-3. — Texkct: anekrponssiii // Lludbposoit obpazoBatenbhblii pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85606.html

3. Oxynesa, I'. JI. Jluneiinas anrebpa. Ananutuyeckas reomerpusi: yueoHoe nocooue / I'. JI.
OxkyneBa, JI. b. Ilompmmna, H. B. OsuapoBa. —  benropoxa: benropoackuil rocynapcTBeHHbIN
TexHosornuyeckuil ynusepcutetr uM. B.I'. Illyxosa, ObC ACB, 2020. — 88 ¢. — TekcT: 351eKTpOHHBIH //
Hudposoii o0pa3oBaTebHbIH pecypce IPR SMART: [caiT]. — URL:
https://www.iprbookshop.ru/110191.html

6.2. lonoiHUTEIbHAS JIUTEpATypa

4. Mansnes, 1. A. DnemeHTsl TuHeiHO anre6psl. YU.1: yuebnoe nocobue / M. A. Manbues.
— Hoocubupck: HoBocuOupckuii rocyaapcTBeHnblii yausepeuret, 2019. — 251 ¢. — ISBN 978-5-
4437-0922-2, 978-5-4437-0923-9 (U.1). — Tekct: anextponHsIii // Lludposoii 06pazoBaTenbHbIN pecype
IPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/93564.html

5. Hlankun, A. C. 3agaun ¢ pemeHusIMH 1O BBICIIEH MaTeMaTUKe, TEOPUH BEPOSITHOCTEH,
MaTeMaTHYECKOW CTAaTUCTHKE, MaTeMAaTHYeCKOMY IIPOTPaMMHUPOBAaHUIO: y4deOHOe Toco0ue Juis
OakamnaBpoB / A. C. lllankun, B. A. llankun. — 8-e u3a. — Mocksa: [amxkos u K, 2019. — 432 ¢. —
ISBN 978-5-394-01943-2. — Texkcr: snexrtponnsiii // Lludposoit obOpazoBarenbHblii pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/85140.html

6.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET»

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

2. http://www.garant.ru/— TapanT

3. [Mudpposoit  obpazoBarenbHbli  pecypc [PR - SMART - pexuM  JocTymna
www.iprbooksshop.ru

4, [IporpammHuoe obecrieueHue A1t OpraHu3auy KoHpepeHuu
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Pa3znen 7. MaTepuajibHoO-TeXHUYecKasi 6a3a M HH(POPMALMOHHBbIE TEXHOJIOTUH

MarepuajibHO-TeXHMYeCKasi 0a3a, HeoOXoauMasi ISl OCYIIEeCTBJIEHHSI 00Pa30BATEIbLHOIO
npouecca no JMCUMIVINHE:

MarepuanpHO-TEXHHUECKOEe obOecneueHne IUCHHMIUIMHBL «MaTeMaTHKa» BKIIOYaeT B ce0s
ydeOHble ayIUTOpPUM Uil NPOBEIEHHUs 3aHATUI, IPYNIOBBIX W HHIMBUAYAIbHBIX KOHCYJbTAlLUH,
TEKYIET0 KOHTPOJIS ¥ IPOMEKYTOYHOH aTTECTAlUH, CAMOCTOSATEIILHOM PabOThl 00YUYaIOIIUXCS.

VYuebHble ayIUTOPUM YKOMIUIEKTOBAHbI CHELMAIM3UPOBAHHOM MeOenbl0 U  TEXHUYECKUMHU
cpeactBamMu oOydenusi. Ilomemenuss aiasi caMOCTOSTENbHOH pabOThI OOYYarOMIMXCS OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO ITOAKIIOYEHUs K cetu HTepHeT.

JlucuumuimHa MOXKET Peali30BbIBATHCS C MPUMEHEHHEM TUCTAHIIMOHHBIX TEXHOJOTHH OOydeHUs.
Crenuduka peanusalMyd AUCUUIUIMHBI C NPUMEHEHHEM JAMCTAaHIMOHHBIX TEXHOJOTMH oOydyeHus
yCTaHaBJIMBACTCS JIOTIOJIHEHHWEM K paboueil mporpamMme. B dacTm He mpoTuBOpevameil crenuduke,
U3JI0’KEHHOM B JIONIOJHEHUH K IpOorpaMMme, IPUMEHAETCs HacTos1as paboyast mporpamma.

MarepuanpHO-TeXHIUUECKas 0a3a, He0OXOoauMasi I OCYIIECTBICHUsI 00pa30BaTEILHOTO IpoIiecca
10 JUCLUUIUIMHE C IPUMEHEHHUEM JIMCTAaHLMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIUM, BKIIIOYAET B ceO0s:

KommploTepHasi TeXHUKa, pacmojiockeHHass B ydeOHoM kopmyce Mucturyra (yn.Kauwmnnes, 63,
kabuHeT LleHTpa TuCTaHIIMOHHOTO O0YYEeHHUS):

1. Intel i 3 3.4Ghz\O3Y 4Gh\500GB\RadeonHD5450;

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

3. JUYHBIC AJIEKTPOHHBIE YCTPOMCTBA (KOMIBIOTEpPHI, HOYTOYKH, IUIAHIIETHI U WHOE), a TaKXKe
CPEICTBA CBS3H IIPENOJaBaTeIel U CTYAECHTOB.

HNudopMannoHHbIe TEXHOJIOTHH, HEOOXOJUMBIE Il OCYHIECTBICHHUS 00pa30BaTEIBLHOIO IMpoIecca
[0 JUCLUIUIMHE C IPUMEHEHHUEM IMCTAaHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH, BKIIIOYAIOT B CeOsl:

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

- JJIEKTPOHHAs 110YTa;

- CUCTEMA KOMITBIOTEPHOI'O TECTUPOBAHNS;

- Hudposoii oOpazoBatenbublil pecypc IPR SMART,;

- CUCTeMa MHTEPHET-CBSI3U skype;

- Tene)OHHas CBSI3b;

- IpOrpaMMHOe oOecrieueHue sl OpraHu3aluu KOH(EpEeHIUH.

OOyyeHne 00ydYarOIIMUXCS HMHBAIWIOB M OOYYarOIIMXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsl  OCYILECTBIISIETCSI IOCPEACTBOM IPUMEHEHMS CHEIUAIBHBIX TEXHUYECKHX CPEACTB B
3aBUCHUMOCTH OT BHJa HO30JIOTHH.

[Ipy mnpoBeneHMM Y4YeOHBIX 3aHATHH 1O JAUCHUIUIMHE MCIOJNB3YIOTCS MYJIbTUMEIUIHbIE
KOMIUIEKCBI, AIEKTPOHHbIE YUEOHUKH U y4eOHbIe TOCOOMS, alalTUPOBAHHBIE K OIPaHUYEHUSIM 3I0POBBS
oOyJaromuxcs.

JlexumoHHblE ayTUTOPUU OOOpPYNOBaHBl MYJIbTUMEIUWHBIMH KadeapaMu, MOJIKIIOYEHHBIMU K
3BYKOBBIM KOJIOHKaM, MO3BOJISIFOIIMMH YCHIINTh 3BYK Ul KATETOPUU cIa0O0CIBIIIAIIMX 00yUYaromuxcs, a
TaK)Ke MPOEKIIMOHHBIMU SKpaHaMH, KOTOPbIE YBEIMYUBAIOT N300paKeHHE B HECKOJBKO pa3 U MO3BOJISIOT
BOCIIPHHUMATh YU€OHYI0 MHPOPMALIMIO 00YJaIOIIUMCS ¢ HApYILICHUSIMU 3PEHUS.

[Tpu oOyueHuu JUIl C HAPYIICHUSAMHU CITyXa UCIIOJIb3YETCSl YCHIIUTENb CiIyXa JJIs caboCbIIIanux
monaeit CyberEar momens HAP-40, momoratommii oO0y4aeMbIM Jiydlle BOCIHPHHHUMATh Y4eOHYIO
uH(pOpMaIHIO.

OOyuaromecss € OTpaHMYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbs, OOECII€YEeHbl IE€YaTHBIMU H
3JIEKTPOHHBIMU 00pa30BaTENIbHBIMU peCypcaMu (MIPOrpaMMBbl, YUeOHUKH, YIeOHbIE TOCOOUS], MaTepUabl
JUISL CaMOCTOSITENIbHOW paboThl U T.1.) B (opMmax, aJalnTUPOBAHHBIX K OIPAaHHUYEHHUSM HX 370POBBS U
BOCTIPUATHUS UH(POPMAIUH:

JJIS1 JIML C HAPYIIEeHUSIMHU 3PEeHUs:

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;

JJIS1 JIMLL C HAPYIIeHUSIMH CJIyXa:
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- B Ie4aTHou opme;

- B (hOpMe 3IEKTPOHHOTO JJOKYMEHTA;

JUIS1 JIMIY ¢ HAPYIIEHUSIMHM ONOPHO-IBUTaTeJbHOI0 anmnapara:
- B IeYaTHOH (opme;

- B JOpMe 3JIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.
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Pa3nen 8. MeTtoguueckne ykazanus JJsi 00y4alOUIUXCsl 10 OCBOEHUIO JUCIIHIJIMHBI

HucuuruinHa «MaTeMaTHKa) 3HAKOMHUT CTYJIEHTa C OCHOBAaMH MaTeMaTW4ecKOro armnapara,
HEO0OXOIMMOT'O IS PEIIEHUS TEOPETUUECKUX U MPAKTHYECKUX SKOHOMUYECKHUX 3a/1a4, Pa3BUBACT JIOTUUECKOE U
AJITOPUTMHUYECKOE MBIIILICHHE, OBBIILIAET OOIINI YPOBEHb MATEMATHYECKON KYJIBTYpBI.

[Ipu n3yueHnn JUCUUIUTMHBI HEOOXOAUMO:

— c(hopMHpOBaTh KOMIIETEHIIMH 00Y4YarOmerocsi B 00JaCTH MPUMEHEHUs] MATEeMaTHUECKUX METOJIOB U
CPEZCTB IIPU PEILEHUHN MIPUKIIAIHBIX 33714,

— Ha IpuUMepax MaTeMaTH4YeCKUX OOBEKTOB U METOAOB MPOJEMOHCTPUPOBATH CHELUPUKY
MaTeMaTHKH, HaydyuTb CTYJCHTOB NpuUéMaM MCCIEJOBAaHUS M PpEIICHUS MaTeMaTHU4YeCKU
(bopMann30BaHHbBIX 3a/1a4;

— chopMupoBaTh cucTeMy 0a30BbIX TEOPETUYECKUX 3HAHUIN CTYAEHTOB 10 Ba)KHOMY HAIIPABIICHMUIO,
HaXOJAIIEMYCS Ha CThIKE 3KOHOMUKHU U MPUKIIATHON MaTEMATUKH;

— chopMupoBaTh HaBBIKM CAMOCTOATEIBHOM paboThI, OpraHU3aLMHU UCCIIE0BATEIBCKON pabOTHI.

Conepxanne TUCHMIUIMHBI «MaremaTtuka» u3ydaercs B (OopMe JIEKIMOHHBIX M IPAKTHYECKUX
3aHATHM, OpraHu3alM CaMOCTOATENBHOW paboTel cTyaeHToB. CopaeplkaHue ydeOHOro marepuana
CTPYNIUPOBAHO IO T€MaM, B KOTOpPbHIC BKJIIOYEHBbI OCHOBHBIE MOHATHS, a TaKXKE BHUJbI JE€ATEIbHOCTH,
o0si3aTesIbHBIE Ul OCBOEHHUSI CTYAEHTAaMHM C IEeJbI0 IPUMEHEHHMsS B IOCIEAYIOIIEeH JesITeIbHOCTH
cnenuanucra. Jns moBeimeHus 3(QQeKTHBHOCTH Tporecca OOyUeHHsI HCHOJIB3YIOTCS BO3MOXKHOCTH
MEXITPEIMETHBIX CBsI3el TUCIUILIMHBI «MaTeMaThKa» ¢ JpyTUMU JUCLUITIMHAMU.

[IpakTuyeckue 3aHATHS TMPOBOAATCA C LEIbI0 (HOPMUPOBAHMS KOMIIETEHIIMA OO0YyJarommxcs,
3aKperyIeHUs] TOJYyYEHHBIX TEOPETHMUECKUX 3HAHUM Ha JIEKIHUSX U B IPOLIECCE CaMOCTOSITEIILHOIO
U3ydeHHus: OOydaroUMMMCA CHEHMaIbHOM JnTepaTypbl. llpakTuueckue 3aHATHS MO AUCLUILIMHE
OpraHM30BaHbl HA OCHOBE NPHUHIIMIIOB MaKCUMAaJbHOM BOBJIEYEHHOCTH CTYAEHTA B IPOLIECC U3Yy4YEHUS
marepuaia. Ilpu moaroroBke Kk MpakTUYECKUM 3aHATHUSM CTYIEHTaM ClIeyeT BHUMATEIbHO 11OpaboTaTh
C TEKCTOM JICKIIMH, y4eOHBIM MaTepHajIOM PEKOMEHyeMOro y4yeOHuKa, pa3o0paTh peleHne KIFYeBbIX
3aja4, BBIIMCATh HEOOXOAMMbIE ()OPMYJbl, BBIIOJIHUTH 3aJaHUS JUI1 CaMOCTOSTENILHOTO pELICHUS,
HOJTOTOBUTH BOIIPOCHI, KOTOPBIE BbI3BAJIN 3aTPYHEHUS.

CamocrosrenbHas paboTa CTYACHTOB 10 AUCLHUILIMHE «MareMaTHkay 3aKJII04aeTcsl B 3aKperyieHUH
U yIJIyOJIEHUW 3HAHUN M HaBBIKOB, MOJYYEHHBIX HA JEKLUSAX U MPAKTUUYECKUX 3aHATHUSAX, MOATOTOBKE K
9K3aMeHY, a TakXke B (POPMUPOBAHUH CaMOCTOSATEIILHOCTH B MIOMCKE U IPUOOPETEHNH HOBBIX 3HAHUI.

CTyneHT JOJIKEH CaMOCTOSITENIbHO M3YyYUTh JOIOJIHUTEIbHBIA TEOPETUYECKHI MaTepual, peluTh
IIpeUIoKEHHBIE 3a1aun. Ecinyu TeopeTndeckuii MaTeprai 1o onpeae€éHHON TeMe YaCTUYHO PacCMOTPEH
Ha JIeKIUH, TO CTYAEHT JAOJDKEH MNpopadoTaTh €ro, JOMNOJIHUTH (MCIONb30BaTh JMUTEpPATypy H3
NPUBEIEHHOTO CIIHCKA, a TAK)KE PYKOBOACTBOBATHCS YKAa3aHUSAMHU U PEKOMEHJAIMSIMU MIPEroiaBaTens) 1
peIINTh BCe MPeI0KEHHbBIE 3a/JauH.

[TpopaboTka NPOIIEHHOrO JIEKIMOHHOIO MaTepHuaja sBiseTcs Haubojee BaXXKHBIM BHAOM
CaMOCTOSITENbHOM paboThl. YeM riy0xe U MosiHee NpopadoTaH MaTepual, TeM JIET4Ye MPHU BBITOJHEHUU
JPYTUX BHUJOB CaMOCTOSATENBbHOM paboThl. Cuctematuueckas, peryisipHas paboTa HaJl MPOWICHHBIM
JEKIMOHHBIM MaTepuajioM, HauWHas C MEpBOro 3aHATHUS, SBISIETCS HEOOXOAMMBIM YCIOBHEM JUIS
NOHMMAaHHS MaTEPUAJIOB MTOCIEYIOINX JIEKIIMHA U YCBOSHHUS MaT€pUAJIOB IPAKTUUECKUX 3aHATHH.

B xo1e moarotoBku Ka)aoro BOIpoca He00X0IMMO KpaTKO, CXEMaTUYHO 3aUKCHPOBATh OCHOBHBIE
MOJIOKEHHUS U TEe3HChl OTBETa, (OPMYIMPOBKH, 3amucaTb (GOpMyssl U CUMBOJIBI B TeTpaas anst CPC,
pemuTh 3a7aun. Borpocsl, BbI3BaBIINE 3aTPYyAHEHUS IIPU CAaMOCTOSTEIbHOM paboTe, HYKHO 3amucaTh U
3a1aTh UX mpenojasarento. CloKHbIE BONPOCH MOKHO BBIHECTHM Ha OOCYKIEHHME Ha MPAKTUYECKOE
3aHATHE WM Ha WHAWBHIyallbHblE KOHCyNbTauuu. I[IpuBeTcTByeTCsS CHOCOOHOCTH Ha OCHOBE
NOJYYEHHBIX 3HAaHUN HaXOJUTh Haubosee 3(pPeKTUBHOE peleHre MOCTaBIEHHBIX TPOOJIEM.

Jlis moAroTOBKM K 3au€Ty, SK3aMEHY CTYIEHTaM CIEIyeT CaMOCTOSATEIbHO H3YYUTh HEKOTOpPbHIE
pa3fenbl AMCLUMIIMHBL U BBIIIOJHUTH COOTBETCTBYIOIIME 3a/1aHUS B COOTBETCTBHUU C METOIUYECKUMU
YKa3aHUSIMHA TSI CaMOCTOSITENIbHOM pPaboThl. Pe3ynpTaThl caMOCTOSTENHHOW pPabOTHI JTOJDKHBI OBITh
IPEbSABICHBI IPENIOAABATENIO B TEUEHNUE CEMECTPA, 10 Hayajla CECCHUM.

Pe3ynbTaThl MHAMBUAYATbHONW 3K3aMEHAIIMOHHOW pabOThI OLIEHUBAIOTCS C YYETOM TEOPETHUECKUX
3HAaHUH 10 COOTBETCTBYIOIIMM pPa3JielaM JAUCHUIUINHBI, TEXHUKH BBIMOJIHEHUS paboThl, 00ObEKTUBHOCTH
1 000CHOBaHHOCTH MIPUHUMAEMBIX pelIeHUi B Ipolecce paboThl C JaHHBIMH, KauecTBa O(hopMIIEHUS.
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B xone ydeGHOTO mporiecca MpOBOIUTCA TEKYIIUA KOHTPOJb, CHOCOOCTBYIONIUM TTOBBIIICHUIO
3(QPEKTUBHOCTH M KadyecTBa BCEX BHJOB Y4YEOHBIX 3aHATHH, BKIIIOYas CaMOCTOSITENBHYIO paboTy
CTYZICHTOB.
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y‘-IGGHO'MCTOI[I/I‘-ICCKOG n31aHuc

Pabouas nporpamma y4eOHOI TUCIUTUIUHBI

MartemaTuka

(Haumenosanue OUCYUNIUHbL 8 COOMBEMCMBUU C YUEOHbIM
naaHoM)
I'enepasnioBa UHHa AJieKCaHIPOBHA

(Damunus, Ums, Omuecmso cocmagumenst)
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