MHHUCTEPCTBO CEJLCKOI'O XO3SIICTBA POCCUMCKOM ®EIEPAITANA
(DellepanLHoe rocyiapCTBEHHOE GIOIDKCTHOC 06paBOBaTeIILHOC YUpexJaCHue
BBICITIEr0 00pa30BaH
«KYBAHCKUMN I'OCYIAPCTBEHHBIN ATPAPHBIII YHUBEPCUTET
UMEHH U. T. TPYBUJIHHA»

OAKVYIIBTET YIIPABJIEHUA
J/Jlexan (p‘affc'g;{ﬁg Jera

5% =
Bﬁ?{%ﬁﬂ“’f} \

Pa6ouasi mporpaMMa JHCHHUILIHHBI

MaremaTuka

(AmanTupoBaHHas pafo4asi IporpaMma JUIsl JIUI ¢ OTPAHHYEHHBIMH BO3MOXKHOCTAMH
310pOBbSI H HHBAJTHIO0B, 00yIaIOMHXCSA 10 AAaNITHPOBAHHBIM 0CHOBHBIM
npogecCHOHATLHBIM 06pPa30BaTEIBLHBIM POrpaMMaM BhICIIEro 00pa3oBaHus)

HanpaBieHue noAroTOBKH
38.03.04 'ocynapcTBeHHOE U MyHHUIIUIIAIBHOE YIIPABJICHHE

r

HanpasijieHHOCTD
«l"ocymapcTBeHHOS M MYHHIIUITAIBHOE YIIPaBIICHUEY

YpoBeHnb Bbiciero 00pasoBaHus
bakanaspuar

®opma oO0ydeHus
OYHasl, 0OYHO-3209HaS

Kpacuopap
2022



1 Iean u 3a7aun 0CBOEHUSI TUCIUIIIMHBI

Heabro ocBoeHUsA IUCUUIUIUHBI «MaTeMaTuka» ABISE€TCS (POPMHUPOBAHUE
KOMIIJIEKCA OCHOBHBIX TEOPETHMUECKHX W MPAKTUYECKUX 3HAHUM MO0 pasjenam
JUHENHOW anreOphl, AHAIUTUYECKOM TeOMETPUM U MAaTeMaTHYeCKOro aHajiu3a,
HEOOXOIUMBIX  JUISI ~ pEIIeHUs  3a]ad, BO3HUKAIOIUX B  MPAKTUYECKOU
AKOHOMHYECKOUN AEATEIbHOCTH.

3agaum JTUCHMILUIUHBI:

— HW3Y4YEHHE TEOPETUYECKUX OCHOB MATEMaTUYECKUX pa3lesioB IS
MMOHUMAHUS APYTUX MATEMATHUYECKUX U HEMATEeMaTUYECKUX JTUCIUIUINH;

— (hopMupoBaHUE 3HAHUI OTHOCUTEIHPHO OCHOBHBIX METOJIOB BHIUNUCIICHUHN 1
QITOPUTMOB PEIICHUI MaTEMaTHYECKUX 3a/1a4;

— c(OopMHpPOBaTh YMEHHE U HABBIKM PaOOTHI ¢ MATEMATHUYECKUM anmnapaTrom
JUISL  pELIEeHUs MNPUKIAIHBIX 33Ja4 B SKOHOMUYECKOHM U  YIpaBIEHYECKOU
NESATEeTLHOCTHU, a TAaK)Ke MOJICPKKHU MPUHATHUS YIIPABIECHYECKUX PEIICHUM.

OOyyaromuiics, OCBOMBIINKI IUCUUILIUHY (MOIYJIb):

JlomkeH 3HAaTh: TEOPETUYECKHUE OCHOBBI alireOpbl W aHAJUTHUYECKOU
F€OMETPUH, MATEMATHYECKOTO aHAJIN3A.

JlolbkeH ~ yMeTh:  HCHOJB30BaTh ~ MaTEMaTUYECKUW  ammapar B
npodeccuoHaIbHON NIeATeTbHOCTH; MPOBOAUTH PACUEThl HA OCHOBE IMOCTPOCHHBIX
MAaTEMaTUYECKUX MOJEIEH.

JlomxkeH BIaAeTh: METOJAMHU anreOpbl M aHAIUTUYECKOW T'E€OMETPHUH,
MaTeMaTH4eCKOro aHaJIu3a; HaBbIKAaMU MPUMEHEHUS COBPEMEHHOTO
MaTeMaTU4eCKOr0 HHCTPYMEHTAPUS JJIsl pEIICHUS TPUKIIAIHBIX 3a1a4.

JloJbkeH JIeMOHCTPHUpPOBATH CIIOCOOHOCTH U TOTOBHOCTh: MPUMEHSTh
pe3ybTaThl OCBOEHUS AUCLMIUIMHBI B TPO(PECCUOHATIBHOMN €SI TEIbHOCTH.

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTAaTOB OO0Y4YeHHsI 110
AMCUMUIIMHE, COOTHECEHHBIX ¢ IUIAHUPYEMbIMH Ppe3yJabTaTaMH
ocsoenus OIIOII BO

B pe3yabrare OCBOCHUS JAUCUMIVIMHBI (POPMHPYIOTCH CJIeaYyIOLIHe
KOMIIETCHLIUM:

VYK-1 CnocobeH ocymecTBIsITh MOUCK, KPUTHUYECKUI aHAIM3 U CHUHTE3
uH(pOpMaIUK, IPUMEHITh CUCTEMHBIN MOAXO ISl PEeIIeHUs TOCTAaBIEHHBIX 3a/1a4

VYK-1.2. Haxoaut v KpUTUYECKH aHATM3UPYET UHPOPMALINIO, HEOOXOIUMYIO
JUISl pELIECHUS TOCTABJIICHHOW 3a/1a4u.

YK-1.3. PaccMaTrpuBaeT BO3MOKHBIE BAPUAHTHI PEIICHUS 3a/1a4y, OLEHUBAs
UX JIOCTOMHCTBA U HEJAOCTATKU

B pesynprare wu3yueHUs OUCHUIUIMHBI «MaTeMaTHKa» OOydaroutuics
TOTOBUTCS K OCBOCHHUIO TPYIOBBIX (DYHKITUH M BHIMIOJHEHUIO TPYIOBBIX JEHCTBUN:



[Tpodeccuonanvupiit  crangapr. Ilpukaz MwunoOpunayku Poccum ot
13.08.2020 N 1016 «OO6 yrBepxkaeHnn ¢eaeparTbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNBbHOTO CTAaHJApTa BBHICIIETO O00pa3oBaHUs — OakajgaBpHaT II0
HarnpasiieHUI0 1oArotoBkn 38.03.04 «l'ocymapCTBEHHOE M MYHMIMIIAJIBHOE
yrpasieHue», [Ipukaz MuHucTepcTBa TpyJa U COLMaIbHOM 3amuThl Poccuiickon
Oenepauun ot 27.06.2017 «CrpaBoyHHMK KBalIU(UKALMOHHBIX TpeOOBaHUM K
CHEIUATbHOCTSM, HAMpaBiICHUSM MOJATOTOBKH, 3HAHHMSM M YMEHUSM, KOTOpBIE
HEOOXOIUMBI ISl 3aMEIICHHs] JOJDKHOCTEM TOCYyJAapCTBEHHOW TIpakIaHCKOU
CIIy>k0bI C yueToM 00JIaCTU U BUJA NMPOPECCUOHANBHOMN CITYKEOHOHN JesITEbHOCTH
rOCyAapCTBEHHBIX TPAXKIAHCKUX CITYKAILIHAX).

3 Mecrto qnucuunimubl B crpykrype OIIOII BO

«Marematuka» fBJsieTCs AMCHUIUIMHOM OazoBoit wactu OIIOII BO
MOATOTOBKU oOyyaromuxcsa 1o HampasieHuto 38.03.04 T'ocynapcTBeHHOE U
MYHULIMIAIBHOE  yIpaBle€HUe,  HampaBlieHHOCTh  «l'ocymapcTBeHHoe U
MYHUIIUNIAJIBHOE yIIpaBiieHue» (IporpaMmma OaKagaBpuara).

Jannas nucuuruinHa (Moayis) BkiroueHa B pazaen "b1.b.22 Tucuuminnsl
(Momynun)" ocHOBHOM TpodeccroHanbHON 00pa3oBaTeabHON nporpammbl 38.03.04
"T'ocynapcTBeHHOE W MYHUIMIIATIBHOE YIpaBieHUe (YTpaBlieHHE MEPCOHAIIOM B
rOCyJJapCTBEHHOM U MYHUIIMIIAJLHOM YIPaBIEHUHU)" U OTHOCHUTCS K 0a30BOM
(ob6menpodeccuonanpHoit) yacTu. OcBauBaercsa Ha 1 kypce B 1 cemecTpe.

4 O0bem qucuuninnbl (144 yaca, 4 3a4eTHBIC €IMHULIBI)

O0neM, yacoB
Bunpl yueOHOM paboThI
Ounas OuyHo-3a04yHas
KonTakTHas padora
B TOM YHUCIJIE:
— ay/IUTOpHas MO BHIAM 66 67
y4eOHBIX 3aHSATUI
— JIEKLUU 34 12
— IPAKTHYECKHE 32 16
- JJaDOpaTOPHBIC
— BHEAyJIUTOpHAas 3 3
— 3a4eT
— DK3aMEH 27 36
— 3alUTa KypCOBBIX
paboT (MPOEKTOB)
CamocTrosiTesibHas padora 48 77
B TOM YHUCJIE:
— KypcoBas pabora (IIpoeKT)
— TIPOYHE BHIBI 48 77
CaMOCTOSITETIbHONU paboThl
Hroro mo nucuuminge 144 144




5 Conep:xanue TUCUUILIAHBI

[To uroramMm wu3y4yaeMol JUCHMIUIMHBI CTYJIEHTHI (OOydaronuecs) CHAOT
HK3aMEH.

JlucuuniauHa u3ydaeTcsi Ha NEpBOM Kypce, B 1 cemecTpe mo yueOHOMY
IJIaHy O4YHOM (opMbI OOydeHHs, Ha MEPBOM Kypce, B 1 cemecTpe mo yueOHOMY
IUTAHYy OYHO-32049HOMN (POPMBI 00YUECHHUS.

ConepxxaHue ¥ CTPYKTYpPa IMCHUILJIMHBI 110 OYHOH (popMe 00yUeHUs

Buanbl yueOHoi padoThl, BKIIOYAS
CaMOCTOSITEJILHYIO PAaGOTy CTY/IEHTOB
= U TPYA0EMKOCTH (B yacax)
=
= B TOM B Jlabop | B TOM
S qucie TOM aTOpH | 4YucCie
No ; o B YHCI bIE B
o Tema. g § ¢dopme | Ilpaxt eB | 3aHATH | dopme
/ |OcHoBHbIE BOMpOCH g = MPAKTH | HYECKH bopm s MPAKTH | o
= Q Jlexn | geckoit e e 4ecKor
I & 5051 noaroT 3aHATHU ImpakKk IIoAroT ATCIIbHAA
5 « | pabota
s OBKH s TI/I‘IS OBKH
2 CKOif
5 moAr
OTOB
KH
1 cemectp
Tema.
Omnpeaennres
u 1. OcHOBHBIE
TIOHATHS;
CBOICTBA;
1|2 Mertompt VK- 1 2 2 4
BBIYMCIICHUSA 1
onpeaenuTenci
2-ro, 3ro wu
BBICIIIHNX
MOPSJIKOB.
2 | Tema. VK- 1 2 4 4
MaTpuubl 1
1. Jlunelinbie
onepanuu Haxg
MaTpulamMu
(coxenwue,
YMHOXXEHUE Ha
YHUCIIO0).
2.
Henunelinbie
ornepanuu
MaTpuI
(TpaHCTIOHUPO




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

Jlabop
aTopH
bIe
3aHATH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

BaHUE,
YMHOXEHHE
MaTpHuil,
BO3BEJICHHEC B
CTETICHB ).

3.
MHoro4jeHb!
OT MaTpHIL.
4,
Brruncienue
oOpaTHoit
MaTpPHIIBIL.

5. Paur m
CIIOCOOBI  €T0
BBIYHCIICHHS.
6.
CoOCTBEHHBIE
YHUCIA.

Tema.
Cucrembl
JIMHEeHHBIX
YPaBHEHHUIA.

1. Teopema
Kponekepa-
Kanemnm.

2. Mertonsl
peleHuit
CUCTEM
HEOJIHOPOIHBI
X  JUHEUHBIX
ypaBHEHUU
(mpaBuio
Kpamepa,
METOJ
oOpaTHo
MaTpPHIIBI,
METO]T

l"aycca).

3.  Pemenus

VK-




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

Jlabop
aTopH
bIe
3aHATH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

OJTHOPOJHBIX U
HEOJITHOPO/IHBI
X
HeolpeeIeHH
BIX CUCTEM
JINHEVHBIX
YpaBHEHUU
(MHO->KECTBO
pelICHH,
TPUBUAIBHOE
peleHue,
byHnamen-
TajbHas
cucTemMa
pelIeHuit).

Tema.
JieMeH-ThI
BEKTOPHOI'O
aHaIM3a

1.
I'eomeTpuueck
Y€ U N-MEpHbIE
BEKTO-PHI.

2. OcHOBHbIE
MIOHSATHS;
TIOHSITHE n-
MEpPHOTO
BEKTOpa u
BEKTOPHOI'O
po-
CTpaHCTBa.

3. Jlunetlinbie
omnepaluy HaJ
BEKTOpaMH B
T€OMETPUYECK
O U KOOp-
TUHATHOU
dhopmax.

4. CkaysipHoe,

VK-




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

JIabGop
aTopH
13
3aHSITH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

BEKTOpPHOE U
CMEIIIaHHOE
MIPOU3BEICHUE
, CBOlicTBA M
TIPUITOKEHUS.
5. EBKIHIOBO
MIPOCTPAHCTBO.
6.
Pa3zmepHoCTh
u 0aszuc
BEKTOPHOTO
MIPOCTPAHCTBA.
7. llepexonm K
HOBOMY
Oasucy.

8. JluHeiiHbIe
OTIepaTopPbI
(matpunpl) U
X
COOCTBEHHBIE
BEKTODHI.

Tema.
Kommiiekcuble
qyuciaa.

1. OCHOBHBIE
TIOHSATHS.

2. ®opMbl 3anucu
(anrebpamueckas,
TPUTOHOMETpUYE
cKas,
ToKa3areabHas).
3. JletictBus B
pasHbBIX  (hopmax
Hax
KOMILJIEKCHBIMHU
YHCITaMH.

4. Pemenue
aIreOpanvIecKux
YpaBHEHUH c
KOMIIJIEKCHBIMHU
KOPHSIMH.

VK-

Tema 4.
AHaJIuTHYECKAs




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

JIabGop
aTopH
13
3aHSITH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

reomMeTpus.

1. Ionsarue
aduHHOTO
MIPOCTPAHCTBA.

2. Jluama Ha
IJIOCKOCTH
3.0OcHOBHBIE
3a71a4n
aHATUTHYECKON
TEeOMETPUH.

4. lnuHa oTpe3Ka
U JIeNIeHHue ero B
3aJaHHOM
COOTHOIIICHUH.

5. VYpaBHeHus u
B3aUMHOE
pacrooxeHne
TIPSIMBIX Ha
IIIOCKOCTH.

4. Kpussie
BTOPOTO TOpsAIKA
(kaHOHHMYECKHE
ypaBHEHHUS,
XapaKTEePUCTHKH,
rpaduKy;
WHBapHaHTbl U
peoOpa3zoBaHme
o01ero
ypaBHEHHS K
KaHOHHYECKOMY
BHIY).

5. VYpaBHeHust
TUTOCKOCTH.

6. YpaBHeHUs
npsIMOit B
JIeKapTOBOM
MIPOCTPAHCTBE.

7. lloBepxHocTH
BTOPOTO MOPSIIKA.
8.
I'mnepriockocTs.
9. Beimykisie
MHOTOTPaHHHUKH;
CHUCTEMBI
JIMHEHHBIX

HEpPaBEHCTB.




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

Jlabop
aTopH
bIe
3aHATH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

Tema. Ilpenen
pynkuun B
TOUYKe 1.
Brruucnenue
TIPE/IETIOB.

2. PackpeiTre
HEONPEIEIEHHOCT
eil.

3.

3ameyvarenbHbIC
TIPEJICITBL.

4.
OnHocTOpOHHME
MIPEIeIBL.

5. Uccnenosanue
GbyHKIHN Ha
HEIPEPBIBHOCTD.

Tema.
Juddepennnan
bHOE
HCYHCIIeHHe
(pyukumii ogHoM
nepeMeHHOI.

1. 3amaun,
MPUBOAAILINE K
TIOHSITHIO
MIPOU3BOIHOM.
2.CcBs3b  MEXIY
HENPEPLIBHOCTHIO
u
muddeperunpye
MOCTEIO.

3. IIpaBuna
nuddepeHmrpoBa
HUSL.

4, TexHuka
nuddepeHrpoBa
HUA. 5.
IIpousBonHsie
BBICIITUX
TTOPSIZIKOB.

6.
HMuddepennnan
GbyHKIMH W ero
TIPUIIOKCHUS.

7. OCHOBHEIE

TEOPEMBI

VK-




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

JIabGop
aTopH
13
3aHSITH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

g depeHIraIbH
OT'0 UCUHCJICHHS.
8. IIpasuno
Jlonurans.

9. HccnenoBanue
¢byHKIMN u
MMOCTPOCHHE  €¢
rpaduka.

10. 3amaunm Ha
HauOoOJbIINE U
HauMEHBIIIHE
3HAYEHUS
BEJTNYMH.

Tema.
JAnddepenunan
bHOE
HCYHCJIeHne
pynxumii
MHOTHX
nepeMeHHBIX.
1.HactHbie
MIPOU3BOHEIC
MIEPBOTO u
BTOpOTO
TTOPSIKOB.

2. [TonHebrit
middepenunan n
€ro MPHIOKCHHUS.
3. TlpousBoaHas
10 HaIPaBJICHUIO.
4. HccnenoBanue
Ha 3KCTPEMYMBEI.

O =

Tema.
HHTerpajibHoe
HCYHCIIeHHe.

1.

[IepBooGpa3nas
¢GbyHKIHN u
HEONPEIEIICHHbIN
WHTErpai.

2. CaoiicTBa
HEOIIpeIeIEHHOT
0 MHTerpaa.

3. OCHOBHBIE
METOAbI
WHTETPUPOBAHHS:

TaOJIMYIHBIH,

VK-




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

JIabGop
aTopH
13
3aHSITH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

3aMeHOU
NEPEMEHHOH, ¢
MIONPaBKOH, IO
4acTsIM,
pannoHaIBHBIX
Ipooeii,
TPUTOHOMETpHUYE
CKHX  (DYHKIHH,
MppaOHaIbHBIX
(GYHKIHH.

4. TIlomsarue o
«Hebepymmxcs
HHTErpajzaxy.

Tema.
OnpeneneHHbIH
HHTErpa.

1. 3amaun,
MPUBOASAILINE K
MMOHSTHIO
ONPEJIETICHHOTO
HHTErpana.

2. OCHOBHBIC
CBOMCTBa
OTIpeIeIIeHHBIX
HHTETPAaJIoB.

3. dopmyna
HrroTona-
Jleiibumma.

4. Brrumcnenue
MIoImaaei
IUIOCKUX QUTYP.
5. Brruncienue
00beMOB Teln
BpAIl[CHHSL.

—

Tema.
Heco0cTBeHHDBIE
HHTETrpaJibl.

1.
HecoGcTBeHHbBIC
HHTErpansl  1-ro
pora.

2.
HecoOcTBeHHbIE
HHTETpaNbl  2-TO
pona.

VK-

Tema.
JAnddepenunan

VK-




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

JIabGop
aTopH
13
3aHSITH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

bHbIE
YpPaBHeHHS.

1. OcCHOBHEIE
MOHATHS, 3aja4a
Komm.

2. VYpaBHEHHS C
Ppa3aenAIomUMUC
sI IEpEMEHHBIMHU.
3. OmHOpOIHBIE
ypaBHeHHd 1-ro
TIOpsIIIKa.

4. Jluneiinsle
ypaBHeHHd 1-To
TIOPSIZIKa;
ypaBHEHHE
bepnynnu.

5. VYpaBHeHUst
BBICIINX
TIOPSIZIKOB,

JIOITy CKAIOIIHe
TIOHIDKEHNE
TIOpsIIIKa.

6. OnHOpOIHBIE
YpaBHEHUS
BTOPOTO TIOpSI/IKA
C  TIOCTOSHHBIMHU
koo punreHTam
u.

7.
Heoanopoaueie
nuddepeHraIbH
BI€  ypaBHEHHS
BTOPOTO TIOPSI/IKA
C  TIOCTOSHHBIMHU
koo punreHTam
u.

—

Tema. Psaapl.

1. OCHOBHBIE
MOHSATHS, CXOIH-
MOCTh W CyMMa
psna.

2. HeoOxomumplii
MIPU3HAK
CXOJIMMO-
CTUPSIIA;

3. JlocTaTo4HbIC

MIPU3HAKH

VK-




Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
E M TPYAO0EMKOCTh (B Yacax)
= B TOM B JlaGop | B TOM
5 qucie TOM | aTOpH | 4YHcie
No ; o B YHCIT bIC B
o Tena. g 5 ¢dopme | IIpakr eB | 3aHATH | (hopme
/ |OcuoBHEIE BOMpPOCH: “:f = MPaKTH | WICCKH ¢dopm o MPaKTH | (oo
= &} Jlexn | ueckoit e e YECKOU
I = UM | THOATOT | 3aHATH | IpaK noaror | 7 ibHad
B « | pabota
= OBKH o THe OBKH
= CKOM
] oJIT
OTOB
K1
CXOJIMMOCTH:
CpaBHEHUS, I
Amnambepa,
HUHTErpalbHbIl U
paauKanbHBINA
npusHaku Komu.
4. AGcomoTHas U
YCIIOBHAsT CXOJIH-
MOCTbH 3HaKO4epe-
JYIOLIUXCS
pSNOB, TPH3HAK
JleiibHu-11a.
5. CreneHHele
PSLIBL
6. Pamuyc,
HHTEpBaI u
o0macTp
CXOJIMMOCTH.
7.  Pasnoxenue
GbyHKIMHA B psf
Teitnopa u Mak-
JIOpEHa.
*
Hroro | 34 | | 32 | | | | 48

Conepxkanne W CTPYKTypa AUCHUIUIMHBI 1O OYHO-3204HOH ¢Gopme
00y4eHUs1



Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

Jlabop
aTopH
bIe
3aHATH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

Tema.
Onpenenauren
U U MAaTPHUUBI.
1. OcCHOBHEBIE
MTOHSTHS;
CBOICTBA;
2. Metonasl
BBIYMCIICHHS
onpeaenuTeneu
2-ro, 3ro wu
BBICIIHX
TIOPSIIKOB.
4.  JluHeriHble
oreparuyd  HaJ
MaTpULIAMHU
(cnoxenwue,
YMHOXEHHE Ha
YHUCIIO).
5. Henuneinsle
orepanuu
MaTpHI]
(TpaHCIIOHUPOB
aHue,
YMHOKEHUE
MAaTpHII,
BO3BEJCHHE B
CTETICHB).
6. MHOTOYJICHBI
OT MaTpHIlL.
7. Bpramciaenue
oOpatHoit
MaTPHIIBL.
8. Panr u
CITIOCOOBI €ero
BBI-UKCJIEHUS.

VK-

10

Tema.
Cucrembl
JUHEHHBbIX
YPaBHEHHIA.

1. Teopema
Kponekepa-
Kanemmn.

VK-

10




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

Jlabop
aTopH
bIe
3aHATH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

2. MeTtoanl
pelIeHuit
CUCTEM
HEOJTHOPO/THBI
X  JIMHEWHBIX
ypaBHEHU I
(npaBwmito
Kpamepa,
METO/T
oOpartHoit
MaTpHIIbI,
METOJ

l"aycca).

Tema.
9J1eMeH-ThblI
BEKTOPHOI'O
aHa/JIM3a

1.
I'eomeTpuueck
W€ U N-MEepHbIe
BEKTOPBI.

2. Jlunelinnie
omnepanuu Haj
BEKTOpaMH B
reoOMEeTPUYECK
O U KOOp-
TUHATHOU
dhopmax.

4. CkaysipHoe
MIPOU3BEICHUE
, CBOHCTBAa H
MIPUIIOKEHUSI.

VK-

10

TeMbl.
AHAJINTHYECK
asi reoMeTpHusl.
1. ITonsatue
adunHOTO
MPOCTPAHCTBA.
2. Jluansg wHa

10




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

Jlabop
aTopH
bIe
3aHATH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

IJIOCKOCTH
3.0OcHOBHBIE
3a/1a4uu
AHATUTHUYECKO
i FEOMETPHH.
4. Jnuna
oTpe3Ka u
JIEJIEHUE €ro B
3aJlaHHOM
COOTHOLIEHUH.
5. VYpaBHeHus
U B3aUMHOE
pacrnosoxxeHue
MIPSIMBIX Ha
TJIOCKOCTH.

4. Kpussie
BTOPOTO
MopsiiKa
(KaHOHWYECKH
€ YypaBHEHWUS,
XapaKTepUCTH
Kd, Tpadukwy;
WHBapHaHThl U
npeoOpa3oBaH
ue oOmiero
ypaBHEHUS K
KaHOHMYECKOM
y BULY).

5. VYpaBHeHus
IJIOCKOCTH.

6. YpaBHEeHUs
IpsAMOM B
JIEKapTOBOM
IIPOCTPAHCTBE.

Tema. IIpenen
¢yHkuun B
TOYKE.

1.
Brruucnenue

10




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

Jlabop
aTopH
bIe
3aHATH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

MIpeiesIoB.

2. PackpsiTue
HeompeaeneHH
OCTEH.

3.
3ameyaTesbHbI
€ TIpeenbl.

4.
OnHOCTOPOHH
ue Mpeiebl.

5.
UccnenoBanue
byHkIMiA  Ha
HETPEPBHIBHOCT
b.

Tema.
JAnddepennu
ajJbHOE
HCUYMCIeHne
byHKumi
OXHOM
nepeMeHHOMM.
1. 3amaun,
MPUBOSAIINE K
MOHSITHIO
IIPOU3BOJHOM.
2.CBs13b
MEXKITY
HEMPEPHIBHOCT
bIO u
muddepeHmp
YEMOCTBIO.

3. [IpaBuna
nuddepeHup
OBaHMSI.

4. TexHuka
muddepeHmp
OBaHUSI.

5.




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

Jlabop
aTopH
bIe
3aHATH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

[IpousBoaHbIe
BBICIIIHUX
TTOPSIIKOB.

6.
Hccnenosanune
byHKIIIU U
MOCTPOEHUE ee
rpaguka.

7. 3amauyn Ha
HauOOJIBIIINE U
HauMEHBIIHE
3HAYCHUS
BEJIUYMH.

Tema. Hnre-
rpajbHoe
HCYHUCJIEHHE.
1.
[lepBooOpa3na
g GYHKIUH U
HeonpeIeIeHH
bIN UHTETpal.
2. CaoiicTBa
He-
OTpe/IeIICHHOT
0 UHTerpana.
3.  OcHOBHbIE
METO/IBI
WHTETPUPOBAH
usi:
TaOJIMYHBIH,
3aMEHOMU
IIEPEMEHHOM, C
MOIPaBKOH, 1O
qJacTsM,
paloHaIbHbI
X Tpo0eii,
TPUTOHOMETPH
YECKUX
ynkmid,

VK-




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

Jlabop
aTopH
bIe
3aHATH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

UppaIroOHaIbH
bIX QOYHKITUH.

Tema.
OnpenesieHH
blil HHTErpaJl.
1. 3amaun,
MPUBOJISIIINE K
MOHATHIO
OTIPEICIICHHOT
0 MHTETpaJIa.
2. OcHOBHEBIC
CBOMCTBaA
OTIPE/ICIICHHBI
X UHTETPaJIOB.
3. ®opwmyna
Hrrotona-
JletiOuuIa.

4.
Breruucnenue
ILTOIIACH
IUTIOCKHUX
uryp.

5.
Brruncienue
00LEMOB  Tel
BpalCHUsI.

VK-

Tema.
Heco0cTBeHHBIE
HHTETPAaJIbI.

1.
HecobcTBennbie
uHTerpansl  1-ro
pora.

2.
HecoGcTBeHHbIE
HHTETpansl  2-To
poaa.

VK-

Tema.
JAnddepennu
aJibHbIE
YPaBHEHHSI.

VK-




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

Jlabop
aTopH
bIe
3aHATH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

1.  OcHoBHbIE
TIOHSITHSI,
3agada Komru.
2. VYpaBHeHUSs
c
pa3iensomuM
ucst
MepeMEHHBIMU
3.
OnHopoaHbIE
ypaBHeHus 1-
ro MopsIKa.
4. Jluneiinole
ypaBHeHus 1-
ro  MOPSAKA;
ypaBHEHUE
bepuymn.

5. VYpaBHeHus
BBICIIIUX
MOPSIKOB,
JOTTYCKAroIIne
MTOHIKEHUE
Mopsi/iKa.

6.
OnHopoHbIE
ypaBHEHUS
BTOPOTO
MopsAIKa C
MMOCTOSIHHBIMU
kod(urmeHT
amu.

7.
Heonnoponust
e
muddepeHmnma
JIbHBIE
ypaBHEHUS
BTOPOT'O




Tema.
OCHOBHBIE BOIIPOCHI

®DopMupyeMble KOMIETEHITHI

Cemectp

Buabl yueOHoii padoThl, BKIOYas
CaMOCTOSITEJIbHYI0 PaGoTy CTY/ICHTOB
M TPYAO0EMKOCTh (B Yacax)

Jleki
5051

B TOM
qucie
B
dopme
MPaKTH
YeCcKou
MOJATOT
OBKH

IIpakr
NYECKU
e
3aHATH
o

B
TOM
HHUCII
€B

dopm

pak
THYE
CKOM
oJr
OTOB
KU

JIabGop
aTopH
13
3aHSITH
s

B TOM
quCIIe
B
dopme
MPaKTH
YeCKOoM
MOJrOT
OBKH*

Camocto
SATelbHAs
pabota

nopsiiKa C
MTOCTOSTHHBIMH
koaurmeHT
aMH.

O =

Tema. Paawl.

1. OCHOBHBIC
MOHATHS, CXOJH-
MOCTh W CyMMa
psna.

2. HeoOxommMbri
MIPU3HAK
CXOIMMO-CTH
psna;

3. JlocraTouHble
TIPU3HAKH
CXOJIMMOCTH:
CpaBHEHMUS, I
Arambepa,
UHTETPAIbHBIA U
panuKanbHbIA
npu3Haku Kommu.
4. AOconroTHas 1
yCIIOBHAsl CXOJU-
MOCTh 3HaKO4epe-
JYFOIIUXCS
pAAOB, TPU3HAK
JleiiObHu-11a.

5. CreleHHbIe
pAABL

6. Panuyc,
HWHTEPBAI i
001acTh
CXOJIMMOCTH.

7.  Paznoxenue
byHKIMHA B pang
Teiinopa u Mak-
JIOpEHA.

12

Kypcosas
paboTa(IIpoeKT)

Hroro

16

77




6 IlepeyeHb y4eOHO-METOANYECKOT0 O0eCIIeYeHUs 1JIsl
CAMOCTOSITEJIbHOM PA00THI 00YYAKOIIUXCH MO JUCHUILIIMHE

Yuebnas numepamypa u memoouueckue ykazanus (0751 CaMOCMOAMENbHOU
pabomul)

1. ApuandeBa 1.B. MaremaTtuka: METOOUYECKHE YKA3aHUS 110 BBINOJIHEHHUIO
KOHTPOJIbHOM pa0oThl i1l oOyvarouiuxcst mo HampasieHuto 38.03.01 Dxonomuka
(gactp II) / coct. U. A. Tlerynuna, U. B. ApI/IHI/I‘-IeBa — Kpacnomap: Ky6I'AY,
2021. - 36 C. Pexum JOCTyIa:
file:///C: /Users/79061/DownIoads/Matematlka chast Il -
_Metod|chesk|e_ukazanua_po_vvoolnenuu_kontroln0|_rabotv_obuc
hajushchikhsja_po_napravleniju_38.03.01_EHkonomika 717496 v
1 %20(5).PDF - O6pasosarensubiii moprain KyoI'AY.

2. ApunnueBa U.B. Maremaruka: METOAMYECKUE YKA3aHUSI IO BBHITOJIHEHHUIO
KOHTPOJBHOUM paloThl /yisi oOydaromuxcs 1no HarmpasieHuto 38.03.01 DxoHomuka
(gactp I) / coct. U. A. Ilerynuna, 1. B. ApI/IHI/I‘{CBa — Kpacnogap: Kyol'AY,
2021. — 35 C. Pexxum JIOCTyTA:
file:///C: /Users/79061/DownIoads/Matemat|ka chast_|_-
_Metod|chesk|e_ukazanua_oo_vvoolnenuu_kontroln0|_rabotv_obuc
hajushchikhsja po_napravleniju 38.03.01 EHkonomika 717494 v
1 %20(3).PDF - O6pasosarensubiii moprain KyoI'AY.,

3. ApunnueBa U. B. Maremaruka : y4e0. mocooue / . B. Apunuuena. —
Kpacnonap: Ky6I'AY, 2020. - 95 C. Pexum JOCTyma:
https://edu.kubsau.ru/file.php/111/Red. Arinicheva. Matematika 5
76209 _v1 .PDF - O6pa3oBarenbhbiii nopran Kyol'AY.

4. ApunnueBa U.B. Maremarnka: METOOUYECKHME yKa3aHusd IO
BBITIOJIHEHUIO KOHTPOJIBHBIX PAa0OT Il oOydaromuxcsi (akyiabTeTa 3a04HOTO
oOyuenust  HampaBieHuss  mnoarotoBku  38.03.04  «l'ocymapcTBeHHOE W
MyHULMnanbHoe ynpasieHue». — Kpacnogap: Kyol'AY, 2019. — 51 c. - Pexum
JocTyna:
https://edu.kubsau.ru/file.php/111/MU20.12 521112 v1 .PDF -
O6pa3zoBarenbHblil mopran Kyol'AY.

5. ApunnueBa 1.B. MaTtemaTuka: MeToqu4YeCcKre yKa3aHUs MO BHIMOIHEHUIO
CaMOCTOATENHLHON PabOThl OOydYaroIMMUCS HampaBieHus moarotoBku 38.03.04
I'ocynapctBeHHOE u MYHULUANAIBHOE  yIpaBJIEHUE HAIPABJICHHOCTh
«locymapcTBeHHOE W MYyHHUIIMIIANbHOE YyrpaBieHue». - Kpacunomap: KyOI'AY,
2019. — 88 C. - Pexum JIOCTyTIa:
https://edu.kubsau.ru/file.php/111/UMRGMUsamostojatelnaja rab 521454 v1 .P
DF - O6pazoBatenbhbiii moptan Kyol'AY.

6. ApunuueBa MN.B. Maremaruka (uwacte II) : meron. ykazaHusi Mo

BBINIOJIHEHUIO CaMOCTOATENbHON paboTel / coct. M. B. ApunuueBa, 1. A.
[lerynuna. — Kpacnomap : KyOI'AY, 2021. — 88 c. - Pexum npocryna:
file:///C:/Users/79061/Downloads/Matematika_chast |l _-




_Metodicheskie ukazanija_dlja_kontaktnoi_i_samostojatelnoi_rabo
ty obuchajushchikhsja po napravleniju 38.03.01 EHkonom_ 7174
95 vl %20(4).PDF - O6pa3oBarenbubiii noprain Kyol'AY.

7. ApunnueBa M.B. Maremaruka (wacte 1) : MeToa. yka3zaHus IO

BBITIOJTHEHUIO CaMOCTOsiTeIbHOM padoTel / coct. WM. B. Apunuyea, M. A.
[lerynuna. — Kpacnomap : KyOol'AY, 2021. — 88 c. - Pexum npocryna:
file:///C:/Users/79061/Downloads/Matematika_chast | -
_Metodicheskie ukazanija_dlja_kontaktnoi_i_samostojatelnoi_rabo
ty obuchajushchikhsja_po napravileniju 38.03.01 EHkonomi 7174
93 vl %20(3).PDF - O6pa3osarensusiii nopran Kyol'AY.

8. Apunnuea M. B. Maremaruka : yueOHuk / WM. B. ApununueBa. —
Kpachomap : KyoI'AY, 2021. - 150 <c¢ - Pexum pgocryna:
file:///C:/Users/79061/Downloads/Matematika 717498 v1_
%20(5).PDF - O6pazoBarenshsiii opran Kyol'AY.

7 @OHA OLEHOYHBIX CPEJACTB AJIA MPOBEJICHUA MPOMEKYTOYHOM
arrecTanuu

7.1 IlepeyeHb KOMIIETEHUIMI € YKAa3aHMEM JITanoB ux GopMupoBaHus B
npouecce ocsoenuss OITIOII BO

Otanbsl GOPMUPOBAHUS U IPOBEPKH YPOBHS
Homep cemectpa* c(OpPMUPOBAHHOCTH KOMITETEHIMH TI0 TUCIUILTHHAM,
npakThkam B npornecce ocBoerus OIIOITI BO

YK-1. Cnoco0eH ocymecTBJISATh MOUCK, KPUTHYECKHA aHAJIM3 U CMHTe3 HHopManmnu,
NMPUMEHATH CUCTEMHBII MOIXO0/ IJIfl PellieHUsl MOCTABJEHHbIX 3124

1 dunocodpus

Mamemamuxa

OCHOBBI SKOJIOTHH U SKOJIOTHYCCKOTO MCHCIPKMCHTA

DKoJIOTUA

OCHOBBI MapKETHHTA

OCHOBBI MaTeMaTHYECKOI'O MOACIIUPOBAaHUA COLMATIBHO-
OKOHOMHYCCKHUX IPOLCCCOB

CraTtuctuka

T'eonmonutnka

Ilonutnyeckoe YIHPAaBJICHUC

Hccnenosanne comuaibHO-YKOHOMHUYECKHUX W ITOJIUTHYECKUX
MPOIIECCOB

D BB [W] W N

[Iporno3upoBanue u IJIAaHUPOBAHHE COLIMAJIBHO-
SKOHOMHUYECKOTO Pa3BUTHsI TEPPUTOPUHU

[MonroroBka K mporeaype 3allMThl W 3alldTa BBITYCKHOW
KBUTH(DHUKAIIMOHHOU paboThI
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* HOMep ceMecTpa COOTBETCTBYET 3Tany (POPMHUPOBAHUS KOMIIETEHIIUN

7.2 Onncanne nmoka3aresieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHIIUH HA
Pa3JIMYHBIX 3TAanaxX UX GopMHUPOBaAHUS, ONIMCAHUE HIKAJIbI OLlCHUBAHUA

IInannpyemere YpoBeHb OCBOEHHS
pe3yJIbTaThl
OCBOCHWS | yoy 10BICTBOPH-| YHOBIETBOPH- O1eHOYHOE
KOMIICTCHIIMH TEIIBHO TENIBLHO XOPOILO OTJINYHO CPEACTBO
(MHIUKATOPEI (MUHUMATBHBIH | (MUHUMAJIBHBI (cpenHuit) (BBICOKHIA)
JOCTHXKCHHS | HE IOCTUTHYT) | 1 HOPOTOBBIIN)
KOMIIETEHIINH)

YK-1 CrnocoOeH OCyIEecTBISATh TOWCK, KPUTHUYECKUN aHalu3 U CHUHTE3
uH(opMaIuU, MPUMEHATh CHUCTEMHBIH MOJXOJ MJisi PEIICHUS MOCTaBICHHBIX

3a1a4
PesyabTarhl
OCBOEHHS
HHIHKATOPA
3HaTh Yposenw Munumanvno | Yposenw Yposenw Pacuemmno-
3HaHUU 0onycmumbvlil | 3HAHUL 8 | 3Hanuul 6 | epaghuueckue
HUdiCe VPOBeHb obveme, obveme, pabomul,
MUHUMATbHBL | 3HAHU, coomeemcma | coomeemcms
X oonyujeHo yiowem yiowem pechepam,
mpebosanutl, | MHO20 npocpamme | npozpamme
umenu HecpyObixX NOO020MOBKU, | NOO2OMOBKU, | KOHMPONbHAS
Mecmo OUUOOK. oonyueHo be3 owubok. | paboma,
epyovie HeCKOIbKO
owuUoKU He2pyobIX Ketic-3a0anue,
OWUOOK.
mecm,
YmMmets Ilpooemoncm | I[lpodemoncm | [Ipooemoncm
puposamwvl puposambvl puposambvi 9K3AMEH
Ipu OCHOBHble ace ace
peweHuu YMeHus, OCHOBHblEe OCHOBHbLE
CMAanoapmu | peuieHvl VMeHus, YMeHus,
bIX 3a0a4 He | munogvle pewieHvl  8ce | peutenvl  6ce
npoOeMoHCm | 3a0ayu. OCHOBHblE OCHOBHbLE
PpuUposarvl 3a0ayu ¢ | 3a0auu c
OCHOBHblE HezpyobiMUu | OmOeIbHbIMU
VMeHUs. owuodKamu. Hecyujecmee
HHbIMU
Hedouemamu,
Bmanets Hmeemcea
munumanvuvl | Illpooemoncm | Ilpooemoncm
u Habop | puposaHul puposamvi
Hmenu HaB8bIK08 Ollsl | bazosvie HABbIKU  NpU
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IInanupyemsle

YpoBeHb 0CBOEHUS

PESYIIBTATBL [y oy noBIeTBOPH-| YIOBIETBODH- OILEHOYHOE
OCBOCHMA TEIBHO TEIBHO XOPOIIIO OTJINYHO CPELCTBO
KOMIICTCHIMH | (MygpuManbHbIi | (MEHAMAJIBHBI (cpennwii) (BBICOKHIT)
(MHIMUKATOPHI | pe JIOCTUTHYT) | ¥ TIOPOTOBBIiN)
mecmo peuienus HAaBbIKU Npu | peuteHuu
epybuvle CMaHoapmu | peuteruu Hecmauoapm
owuOKU, He | bIX 3a0au C | CmaHoapmH | HblX 3a0ay
NPOOEMOHCI | HEKOMOPLIMU | bIX 3a0ay
puposanwvl Hedoyemamu
bazosvie
HABbIKU
7.3 TunoBble KOHTPOJbHBIE 3aJaHUSl WJIH HMHbIE MAaTepPHAJIbI,

Heo0XoauMBblIe JJIfl OLeHKH 3HAHWI, YMEHHUil, HABBIKOB, XapaKTepPHU3YyIOLIUX

jTranbl (OPMUPOBAHUA KOMIIeTeHIMHA B npouecce ocsoenusst OITIOII BO

YK-1 Cnoco6eH ocymiecTBJIATh NMONUCK, KPUTHYECCKUH AaHAJIU3 U CHHTE3
HH(OpMALMHU, TPUMEHATh CHCTEMHBIN MOAXO0A AJIsl PelleHUus] MOCTABJIEHHBIX

3agavd

Onpoc — MeTOa, KOHTPOJIA 3HAHUM, 3aKJIIOYAIONIMKCS B OCYUIECTBICHUU
B3aUMOJECUCTBUSA MEXY IMPENOJIaBaTelIeM U CTYJECHTOM MOCPEACTBOM IMOTYyUYEHUS

OT CTY/ICHTa OTBETOB Ha 3apaHee c(hOpPMYJITUPOBAHHBIE BOIIPOCHI.

IIpumep Bompoca
Tema. Onpenenunresun

1. OcHOBHBIC TOHSATHS; CBOMCTBA;
2. MeTobl BBIYUCIICHUS ONPEICIUTENEN 2-T0, 3-TO U BBICIIUX MOPSIKOB.

1. Yro Takoe onpeaenuTens?

2. Kak BEIYHCIIUTE ONPEAEINTENb 2-T0 mopsaKa?
3. Kak BBIYHCIUTD ONpEAeIUTEb 3-T0 mopsaKa?

4. Korja onpeenTesb paBeH HYJI0?

Tema. MaTpuusbl

1. Jlunelinple omepauuu HaJa MaTpULAMU (CIOKEHHE, YMHOXKEHHE Ha

YHCIIO).

2. Henuneitaple omeparii MaTpull (TPaHCIIOHHPOBAHUE, YMHOKCHUE
MaTpHull, BO3BEJICHUE B CTEIIEHb ).

3. MHOTO4JIEHBI OT MaTPHIL.
4. BeruucieHue oOpaTHONW MaTPHUIIBI.
5. PaHr u crmocoOblI €ero BEIUYUCIIEHHUS.
6. CoOCTBEHHBIEC YHCIIA.

1. Kakue BHIbI MaTpHIl BBl 3HaETE?

2. Kakwue Matpunsl MOXHO IEPEMHOXKATh?

3. Kak HailTu paHr MaTpUIbl METOJIOM OKAWMIISIFOIIIMX MUHOPOB?




Tema. Cucrembl JINHEHHBIX YPABHEHHUI.
1. Teopema Kponekepa-Kanemnm.
2. Meroapl pelIeHni CHCTEM HEOAHOPOIHBIX JIMHEWHBIX YpaBHEHUH (TIPaBUIIO
Kpamepa, meTosn 00patHoii MaTpuilsl, MeTo ["aycca).
3. PemeHnss OAHOPOAHBIX M HEOJHOPOJHBIX HEOINPEIAEIEHHBIX CHUCTEM
JUHEHHBIX ypaBHEHUN (MHOXKECTBO pELIEHWI, TpPUBHAIBHOE pEIICHUE,
dbyHIaMeHTalIbHAsI CUCTEMa PeLIeHU ).

Kakue cuctembl TMHEHHBIX YPaBHEHUN HA3BIBAIOTCSI COBMECTHBIMU?
Kakumu MeTogamMu MOKHO PEIIUTh CUCTEMbI TPEX JTUHEHHBIX YpaBHEHUH C
TpeMs HEU3BECTHBIMU ?

Kak ncnonp3yercst METo NocieI0BaTeIbHOTO UCKIIFOUEHUSI HEU3BECTHBIX ?
4. Kak 3anucath hopmynsl Kpamepa?

N —

W

Tema. J1eMeHTHI BEKTOPHOI0 aHAJIN3a
1. 'eomeTpuyeckre U n-MEpHbBIE BEKTOPHI.
2. OCHOBHbBIE TOHSTHUS;, MOHSATHE N-MEPHOIO BEKTOPA U BEKTOPHOTO IMpO-

CTpPaHCTBA.
3. JIuneliHble onepanuu HaJ BEKTOPAMU B T€OMETPUYECKON U KOOPJIWHATHOU
dbopmax.

4. CkamgapHoe, BEKTOPHOE M CMEIIAaHHOE IMPOW3BEICHUE, CBOMCTBA U
PUIOKEHUS.

5. EBKIIMA0OBO IPOCTPAHCTBO.

6. PazMepHOCTB U 0a31C BEKTOPHOTO ITPOCTPAHCTBA.

7. Ilepexon Kk HOBOMY Oa3ucCy.

8. JIuneliHble onepaTopsl (MaTPULbl) U X COOCTBEHHBIE BEKTOPBI.

1. Kak HaliTu CKaJISIpHOE MPOU3BEJECHNE BEKTOPOB?
2. Yrto Takoe HyJIEBOU BEKTOP?

3. Kakune BeKTOpbI Ha3bIBAIOTCS pABHBIMU?

4. Kak HalTH BEKTOPHOE IPOU3BEICHUE BEKTOPOB?

Tema. KomiiekcHbIe uuncJia.

1. OcHOBHBIE TOHATHS.

2. ®opmel 3anucu (asiredpandeckas, TPUroHOMeTpruYecKas, oKa3aTeabHas ).
3. HdeticTBus B pa3HbIX (popMax HaJ KOMIUIEKCHBIMU YUCIIaMHU.

4. Pemenue anreOpandyecKux ypaBHEHUM ¢ KOMITJIEKCHBIMH KOPHSIMH.

. Urto Takoe MHUMas eTuHUILA?

. Kak ci1oxuth KoMIiekcHbIE Yucia?

. Kak 3anmcarh KOMILIIEKCHOE YHCIIO B alreOpandeckoi popme?
. Kak paznenuth KOMIUIEKCHBIEC YKCiIa B TIOKa3aTeIbHOM hopme?

AW N —

Tema. AHaJIUTHYECKAsA TeOMETPHSL.



1. [Tonsitue adbpuHHOTO MPOCTPAHCTBA.

2. JIuHus HA TIOCKOCTH

3.OcHOBHBIE 33J]a4¥ AHATUTUYECKON T€OMETPHUH.

4. JlnvHa OTpe3Ka U JENEHUE €ro B 3aJaHHOM COOTHOLIEHUMU.

5. YpaBHEHUS 1 B3aNMHOE PACIIOI0KEHUE MTPSAMBIX Ha IUIOCKOCTH.

4. KpuBbie BTOPOro nopsaka (KAHOHUYECKUE YPaBHEHUS, XapaKTEePUCTUKH,
rpa@uky; HHBapHaHTBl W MpeoOpa3oBaHHe OOLIEr0 ypaBHEHUS K
KaHOHUYECKOMY BUY).

5. YpaBHEHUS IIIOCKOCTH.

6. YpaBHEHUs NPSAMON B IEKAPTOBOM MIPOCTPAHCTBE.

7. IloBepXHOCTH BTOPOTO MOPSIJIKA.

8. 'MnepiocKoCTk.

9. Brinmykible MHOTOIPAHHUKH; CUCTEMBI TMHEHHBIX HEPABEHCTB.

Kakue npsimble Ha3bIBatOTCS KOJUIMHEAPHBIMU ?

Kak pa3nenuTts 0Tpe30K B 3aJaHHOM COOTHOILICHUH.
YcnoBus napamnenbHOCTH M EPIIEHANKYJIAPHOCTH MPSAMBIX ?
Kak HaliTh paccTOsHHE OT TOYKH 10 IPSIMOM?

Kakune kpuBbIE BTOPOro NOPsIIKA BbI 3HAETE?

Kak 3anucarp ypaBHEHUE OKPY>KHOCTH?

Kak 3anucarte ypaBHeHHUE dJ1unca?

Kak 3anucars ypaBHeHHEe napaboibl?

i AN U i

Tema. IIpeaea pyHkuumn B TOUYKE

1. Berurcienue npeaenos.

2. PackpbITHE HEONIPEAECICHHOCTEM.

3. 3ameuatesbHbIE TTPECTIbI.

4. OTHOCTOPOHHUE TIPEICTIBI.

5. UccnenoBanne PyHKIMN HA HEMPEPHIBHOCTD.

1. YUro takoe npeaen GyHKuuu?

2. IlepBbIil 3amMevaTENbHBIN IPEAEIL.

3. Bropoli 3aMeuarenbHbIN npejied.

4. Yto Takoe SKBUBAJICHTHbIC OECKOHEYHO MaJible BEJIMUUHBI?

Tema. InddepenunanbHoe ucuuciaenue GyHKIUUn OAHON NepeMEHHOM.
1. 3aaun, TPUBOASAIINE K MIOHATHIO IIPONU3BOTHOM.

2.CcBs3b MEXAY HEMPEPHIBHOCTHIO U MU (PepeHInpyeMOCThIO.

3. [IpaBuna nuddepeHnupoBaHusl.

4. Texnuka nuddepennnpoBanus. 5. [[pon3BoHBIE BHICIIUX MTOPSIAKOB.

6. Iuddepeniman GyHKIIMN U €r0 MIPUIOKEHUSI.

7. OcHOBHBIE TeOpeMbI TU(DPEPEHITMATEHOTO UCYUCIICHHUS.

8. IIpaBuso Jlonurars.



9. UccnenoBanrie pyHKIIMU U TIOCTPOCHHE €€ rpaduka.
10. 3agaun Ha HauOOJIBIINE U HAUMEHBIIINE 3HAUECHUS BEJINYMH.

i AN i

Yrto Takoe npousBoAHas GyHKIUN?

Yro Takoe kacareiabHas rpaduka GyHKIUU?

Uro Takoe HopMalb rpaduka GpyHKIUA?

Urto takoe norapupmudeckoe auddepeHimpopanme?
Kaxk npumensiercs npasuiio Jlonuransa?

Kak onpenenutb mpoMexyTK MOHOTOHHOCTH (DYyHKITH?
Kak HaliTu MaKkcuMyM U MUHUMYM (QyHKUIHUN?

Urto Takoe Touku neperunda?

Tema. luddepenuuanbHoe ucunciaeHrne PyHKIUA MHOTUX IEPeMEHHBbIX.
1.HacTHble TPOU3BOJHBIE IEPBOTO U BTOPOTO MOPSIKOB.
2. [Monusiii quddepeHnran u ero NPUI0KEHHUS.

3. [IpousBoaHas 10 HANIPABIICHUIO.

4. ViccnenoBaHue Ha SKCTPEMYMBI.

b NS

-lkal\.):—t

Yro Takoe GpyHKUNU JBYX NEPEMEHHBIX?

Kaxk HaliTh yacTHBIE POU3BOIHBIE?

Kak HailTh 3kcTpeMyM (PYHKIIUU ABYX NEPEMEHHBIX ?
Uro Takoe auddepeHuupoBaHue CI0KHOU QPyHKIUN?

Tema. UnTerpaibHOE HCUYHCIICHUE.

1. [lepBooOpa3Hast pyHKIIMU U HEOTIPEECICHHBIA HHTErpall.

2. CBoiicTBa HEOIPEICIICHHOTO UHTErpaa.

3. OcCHOBHBIE METOABl HWHTETPUPOBAHUS:  TAOJINYHBIH,
NIEPEMEHHOM, C IIONPABKOM, IO YacTsIM, pPalUOHAIBHBIX
TPUTOHOMETPUUYECKUX (PYHKIMN, UPPALIMIOHATIBHBIX (PYHKIIHH.

4. [lonsTHe 0 «HEOCPYIIUXCS UHTETPATIAX».

Yro Takoe nepBooOpazHas GyHKIUHA?

. CBOiICTBa HEONPEEIEHHOTO HHTErpaIa.
. Kak unTerpupoBars no yactsiam?
. Kak nHTEerpripoBaTh ¢ NOMOIIBIO NOJICTAHOBKU?

Risinx:cos x Jdx
5. Kak BBIYMCIUTL MHTETPAIl « ?

sin” x cos” xdx
6. Kak BbIUMCIUTH UHTETPAT - ?

sino -cos Prdy
7. Kak BBIYHCITUTH HHTETPAT « ?

COSOLY -cos Py
8. Kak BpluMCINTH HHTETPAT - ?

3aMEHOU
po0ei,



e
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Tema. OnpenesreHHbIH HHTEIPAJL.

1. 3agaumn, npUBOIAIIME K IOHATUIO ONIPEIEIEHHOIO UHTErpaia.
2. OCHOBHBIE CBOICTBA ONPEEICHHBIX UHTETPAJIOB.

3. ®opmyna Herotona-JleliOuuiia.

4. BeruucieHue miomaiel miockux Quryp.

5. Brruucnenre oObeMOB TeJ BpaIllCHHUS.

Uto Takoe onpeneeHHbI UHTErpa?

Kaxk Beirmsaut dopmyna Herorona-JleriOnuiia.

Kak BbIYMCIUTD ONpENEIEHHbII NHTErPAJl METOJIOM MTOACTAHOBKU?

Kak BbIYMCIUTB ONpenesieHHbI HHTErPAJI METOAOM UHTETPUPOBAHUS 110
4acTsam?

Tema. HecoOGcTBeHHBbIE HHTETPAJIBI.
1. HecoOGcTBeHHBIE HHTETpAITHI 1-TO poja.
2. HecoOcTBEHHbBIE UHTETPANIBI 2-TO POJA.

1. Yto Takoe HecOOCTBEeHHBIN UHTErpana 1 poga?

2. Kak BbIYMCIUTH HECOOCTBEHHBIN HHTErpaja 1 poaa?

3. T'eomerpuueckuii cMbICI HECOOCTBEHHOTO MHTErpaia 1 poaa?
4. Tlepeuucnute cBOCTBa HECOOCTBEHHOIO MHTErpajna 1-ro poaa.

Tema. IluddepeHunaibHbie ypaBHEHUS.

1. OcHOBHBIC MOHATHA, 3a71a49a Komin.

2. YpaBHEHUS ¢ pa3JesouUMUCS TEPEMEHHBIMHU.

3. OnHOpoaHbIE ypaBHEHUS |-r0 mopsiaka.

4. JIluneitnple ypaBHeHUs 1-ro nopsiaka; ypaBHeHue bepHysu.

5. YpaBHEHUs BBICHIMX MOPSIIKOB, TOMYCKAIOIINAE TOHWKEHUE TOPSIKA.
6. OIHOPO/IHBIE YPAaBHEHUSI BTOPOTO MOPSIAKA C MOCTOSHHBIMU

KO3 PUITMECHTAMH.

7. HeogHopoauble nuddepeHuanbHble ypaBHEHUS BTOPOTO MOPSIIKA C
NOCTOSIHHBIMU KO3(pUIIIeHTamMu.

Yro Takoe auddepeHuuanbHoe ypaBHeHHE?

Urto takoe nuddepeHimanpHoe ypaBHEHUE TIEPBOTO MopsiaKa?

Yro Takoe 3amaua Kommn?

Uto Takoe ypaBHeHue bepHyum?

UYro Takoe auddepeHmaibHOe ypaBHEHNE BBICIINX MOPSIIKOB?
Kaxkue Bunpl nuddepeHnmanbHbIX ypaBHEHUN BHICIINX MOPSIIKOB BaM
W3BECTHBI?

Yro Takoe omHOpOoaHBIE MU PEepeHITMATEHBIE YPABHEHHS BTOPOTO TOPSIKA
C IOCTOSIHHBIMU KO3 pHULIIEeHTaMU?

Tema. Paabl.



1. OcHOBHBIE NOHATUS; CXOAUMOCTb U CyMMa psJia.

2. HeoOxoaumbIil mpu3HAK CXOIUMOCTH PSJIa;

3. JlocTaTouHble NpPU3HAKKM CXOAWMOCTH: CpaBHEHMs, 1 AjamoOepa,
WHTETPAIBHBIN U palvKanbHbIN npu3Haku Komn.

4. AOcomoTHasE M yCJIOBHas CXOJMMOCTb 3HAKOYEPEIyIOLIUXCS PSIOB,
npusHak JleiOHuna.

5. CTeneHHbIE PAOBI.

6. Panuyc, uutepBain u 001acTb CXOAUMOCTH.

7. Paznoxxenue ¢pyHkiui B psag Tenopa u MakiopeHa.

1. Kakue cymecTByrOT JOCTATOYHBIE NMPU3HAKH CXOJIUMOCTH YHCIIOBBIX
pAIoB?

2. Kakue cymiecTBylOT HEOOXOJIUMBbIE MPU3HAKU CXOJUMOCTH UHCIIOBBIX
psAzIoB?

UTto Takoe NpU3HAKU CPABHEHUS?

UTto Takoe 4nciIoBOU psija?

UTo Takoe 3HAKONIEPEMEHHBIN Psia?

Uro Takoe 3HaKOUYEPEAYIOMMUNCS psia?

Uro Takoe cTerneHHou psaa’?

Kak naiitn paanyc cxoaumocTu psaaa?

PN kW

PacueTrHo-rpaduyeckne padoThl — UHAMBUAYAJbHBIE 3aJaHUS IS
CaMOCTOATENBLHOM  paboThl, XapakTepusyloluecs oOmeld TeMaTUKOH W
OTJIMYAIONTUECS PACUETHOM YaCThIO JJI KaKIOTO BapUaHTA.

IIpumep 3aganus pacyeTHo-rpaduyeckoit padoThbl.
Cemectp 1

1. Haiitu matpuity, oOpaTHyO JaHHOM:

0 -2 1

-1 4 —1].

-1 -1 1
-1 0 3 4
2 -11 2
0 3 21
2 1 43

2. BBIYHCIUTE ONIPEAECTUTEI

3. IlpoBeputh cHucTeMy JIMHEWHBIX YpaBHEHUN IO TeopeMe Kponekepa-
Kanennu Ha coBMecTHOCTh U pe muTh ee: 1) mo ¢popmynam Kpamepa; 2) metogom
oOpatHoi Matpuiibl; 3) meToaoMm ["aycca.

3x;+x,+x;=—1,
x,—4x,—2x,=-7,
5x,—3x,+6x,=14.



4. JlokaszaTk, 9TO BEKTOpPHI 4 , b | ¢ 0bpasyroT 0a3uc, ¥ HAWTH KOOPAMHATEI
BEKTOpA d B 5TOM 0asuce, IPUMEHUB MaTPHYHbIN MeToa: 4 = (5, 4, 1), b= (-3, 5,
2), €=(2,-1,3), d=(7, 23, 4).

5. Hansl BepunHbl Tpeyroibauka ABC: A(1; 1), B(2; 3), C(8; 3). Haiitu:

a) iy ctoponsl BC;

0) ypaBHeHHE CTOpOHBI AB;

B) BEJIMYMHY yria B;

r) ypaBHeHue BbicoThl CH u ee nuny;

1) ypaBHeHUE Meiuanbl AM;

€) KkoopauHaThl Touku P nepeceuenus Meauanbl AM u BeicoThl CH;

) YpaBHEHHME MpAMON, Mpoxojsamend uepe3 BepmmHy C mapaiienbHO
ctopoHe AB;

3) CHUCTEMY JIMHEWHBIX HEPAaBEHCTB, ONPEICISIOIIMX  BHYTPEHHEE
pOCTpaHCTBO TpeyroiaprHuka ABC;

1) YpaBHEHUE OKPY>KHOCTH, Jis1 KOTOpoi ctopoHa BC siBisieTcst AuameTpom;
K) Iiomaas TpeyroasHuka ABC.

6. He mpumensia npasuino Jlonutains, HalTH ipeaensl GyHKIUH.

1-2x lim\/1+x—\/1—x . l—cosx lim

im lim
a) x-)oo3x_2 ; 6) 20 3x : B) x>0 5x2 ; r) X0

x+5 3x

X

dy
7. Haittu mpou3BoHbIE @  JaHHBIX (PYHKIIHM.

a) y=l14x) 6) y=x'sindx

’

8. [IpoBecTu momHOE HccnenoBaHue GYHKIUN U TIOCTPOUTH UX TPaPUKH.

2x+3
V=——-
x4
9. Ilyctb mpou3BOAMTCS Ba BUAA TOBAPOB, 0003HAYMM MX KOJIMYECTBA Yepe3
X n'y. Ilyctb 1ieHbl Ha 3TH TOBapbl COOTBETCTBEHHO Pi, P», a dbynkuums 3arpar C =
f(x, y). BbIsicHUTh BOIIPOC O CYIIECTBOBAHMM MaKCUMyMma MPUOBLIN M, €CIIM OHA
€CTh, TO KaKoBa ee BenmuuHa. P1=7,P,=9, C = x* + xy + y~
10. HaliTu HeonpeaeneHHble HHTErpalibl U cIeiaTh MIPOBEPKY.



) fdx
a) f(x +2)cos 2 xdx . 6) (x—1)(x+5)

Boiuucnuts unrerpan | (cosx)’ (sinx)* dx

1/3

11. Beraucnuts onpeaenennsie narerpansi: 0 x°In(1+ x'?)dx.
12. BbruucianTh HECOOCTBEHHBIN MHTErpaJl WU 10Ka3aTh €ro PacXOJUMOCTb:

Todx
Tx+2

13. Haiitu o6mmii wunterpan auddepeHuuanbHoro ypaBHeHusa. (OTBer

0

ylx,y) =C

MPEJICTAaBUTh B BUJIC )

1 dxdx - 3ydy =3x"ydy - 2xy°dx. 20X 1+9* +ypV1+x* =0.

3)\/4 +y dx - ydy =x"ydy.

Pemutes quddepennmansHoro ypaBuenus y’ — 2y’ +y = 0.

~2n-1

14. VccnenoBath CXOAMMOCTD psijia:

- (x—2)"
Z 2n+3

n=1
15. Haiiti 061aCTh CXOAMMOCTH Psiia

Keiic-3aganme — npumep, pelIeHHE KOTOPOTO COCTOMT M3 HECKOJIbKHUX
MyHKTOB, B KQXKJIOM U3 KOTOPBIX UCTOJIb3YETCSl PE3ybTaT MPEIbITYIIEro0.

IIpumep keic-3agaHus.

1. M3pepxku C (y.e.) mpu NPOU3BOJACTBE HEKOTOPOTO TOBAapa JUHEHHO
3aBUCAT OT o0bema mpousBoacTBa X (ex.). U3sectHo, uto mpu X =2 C =11, a npu
X =10, C=15. 3aganus: 1) cocTaBUTh YpaBHEHHE 3aBHCHMOCTU H3IEPKEK OT
o0beMa MPOU3BOJCTBA MPOAYKIMH; 2) ONPEACIUTh 3HAYEHUsI U3AEPKEK Mg X =
17; 3) ompenenuTh, Kak H3MEHATCA M3AEPKKH, €CIH OOBEMBbI IPOU3BOJACTBA
yBennuarca Ha 15% u ymensmarcs Ha 10%.

2. dupma «Pacag» NPOU3ZBOAUT JABEPU I MPOJAKU  MECTHBIM
CTpPOUTENbHBIM KOMMNaHUsM. PemyTarus (upmbl MO3BOJIAET €l MpoJAaBaTh BCIO
mpou3BOIMMYI0 npoaykiuto. Ha dupme paboraer 10 pabouux B ogHy cMeHY (8
pabounx yacoB), 5 1Hel B Heaemto, uTo naet 400 yacos B Hepemnmto. Pabouee Bpems



MOJEJIEHO MEXAY [JBYMs CYLIECTBEHHO pA3JIMYHBIMU TEXHOJOTHMYECKHUMHU
MpolleccaMmu: COOCTBEHHO, MPOM3BOACTBOM M KOHEUHOU 00paboTkoil nBepeit. M3
400 pabounx 4yacoB B Henemro 250 OTBeAEHBI MOJ COOCTBEHHO MPOU3BOJCTBO U
150 mon xoHeuHyio o0OpaboTky. «®Pacam» HOpoOU3BOAUT 3 TUNA JIBEPEi:
CTaHJApTHbIE, MOJUPOBaHHbIE M pe3Hble. B Tabmuue mnpuBeneHbl BpPEMEHHBIE

3aTpaThl U NPUOBLIL OT MPOJAKU OJHOU ABEPH.

Bpems Ha Bpems Ha [TpuGsLIH

MIPOU3BOJICTBO 00paboTKy (MHUH)

(MuH)
CrangapTHbIe 30 15 $ 45
[TonupoBaHHEIE 30 30 $ 90
Pesnbie 60 30 $ 120

a. CKOJbKO JBeped pa3iIMYHbIX THUIOB HY>KHO NPOU3BOJAUTH, YTOOBI
MaKCHUMH3UPOBaTh MPUObLIH?

b. OntumanbHO JM pacnpeneieHue padodyero BPEMEHH MEXIy JBYMs
TEXHOJIOTUYECKUMH TIporieccaMu (ITPOU3BOJACTBO M KOHEeuHas o0Opabotka)? Kax
U3MEHHUTCS TpUObLIb, €CIU PpACIpENeUuTh pabouee BpeMs MEXKIy OSTUMH
MpoleccaMy ONTUMAJIBHO?

c¢. Ha npencrosimenn nepene «®acam» JOJDKEH BBINOJHUTH KOHTPAKT Ha
noctaBky 280 cranmaptHbiX, 120 nmommpoBanHeix u 100 pe3nbix asepeun. s
BBINIOJIHEHUs 3aka3a «®Pacag» MOXKET 3aKylHTb HEKOTOPOE KOJUYECTBO
nonygabpukaToB JIBEpel y BHENIHErO0 MOCTAaBIIMKA. OJTHU MOJaydadpuKaThl
«®Dacam» MOXKET HCMOJIb30BaTh TOJBKO JUIsl MPOU3BOACTBA CTAHJIAPTHBIX M
[IOJIMPOBAaHHBIX, HO HE pe3HBbIX IBeped. IIpy 3TOM HM3roTOBIIEHHE CTaHAAPTHOM
naBepu TpeOyeT yuilb 6 MUH mpoiecca oOpaboTKH, a moaupoBaHHOW — 30 MHH
00paboTku (TIpoiiecc COOCTBEHHO MPOM3BOJICTBA IS 3TUX MoJy(haOpuKaTOB HE
TpedyeTcs).

[TomyuenHast TakuM 00pa3oM CTaHIApTHAS IBEph MpUHOCHT $15 mpudbLTH, a
nonmupoBanHas - $50. Ilpemmomnaras, dro mo-npexkHemMy 250 4YacoB B HEIEINIO
OTBEJICHO MO Mpou3BoACTBO U 150 mox 06paboOTKy, ONMPEAETUTE CKOJIBKO U KaKUX
neeperr  «®acam»  AOMKEH  MPOU3BECTH  CAMOCTOSITEIbHO, U CKOJBKO
nmory(haOpuKaTOB 3aKyHUTh JJII M3TOTOBJICHHS CTAaHAAPTHBIX WM TOJUPOBAHHBIX
nBepei?

d. Kak u3MeHUTCS ONTUMAJbHBIM IUIaH, MOJYYEHHBIA MNpPU BBINOJIHEHUHU
MpeAbIAYIIEro NyHKTa, €CIU MPAaBUIIbHO PACIPEACIUTh BPpEMSI MEXy COOCTBEHHO
MPOU3BOJICTBOM M oOpaboTtkod  aBepeii? KakoBo OyaeT mpaBUIbHOE
pacnpeneseHue B JaHHOM citydae?

3. 'opHonpoMmBINIIeHHAas: KoMIaHusi «YepHble Kackuy» coOupaercsi paboTarh
B HEKOTOPOU 00JIaCTH B T€UEHHUE CIEAYIOIIMX ISATH JET. Y Hee uMeeTcs 4 IIaxThl,
UL KaXJIOM M3 KOTOPBIX €CTh TEXHUYECKHW BEPXHHUHU IMpENesl Ha KOJIUYECTBO
PYZIbI, KOTOpasi MOKET OBbITh BbIJIaHA «HA TOpa» 3a TOJ. JTU BEPXHHUE MPEeibl
cocTaBJistoT: maxta Koot — 2 MiIH. TOHH, maxTa Mokpast — 2.5 MJIH. TOHH, Il1aXxTa
EnuzaBera — 1.3 muH. ToHH ¥ maxta OpexoBbli Jor — 3 MiIH. TOHH. CTOUMOCTD



M3BJICYEHUSI PyAbl HA Pa3HbIX IIAXTax pa3iWyHas, BCIEICTBUE OTIMYAIOLIUXCS
ryOWHBI M TEOJIOTMYECKHX YCIOBUH. OTH CTOMMOCTH COCTaBISIIOT (BKIIOYAs
nocienyrIryr o0padorky): maxra Kowor — 6 $/TronHa, maxrta Mokpas — 5.5
$/Tonna, maxra EnnzaBera — 7 $/TonHa u maxrta OpexoBsiii jor — 5 $/Tonna. [Tpu
ATOM pyJa M3 pa3IMYHbIX [IAXT MMEET M Pa3HOE€ COJEP)KaHHUE H3BIIEKAEMOIO
KOMIIOHEHTa. JlJI1 yHmOMSHYTBIX BBIIIE IIAXT COJEpPKaHUE M3BIEKAEMOrO
kommnoHeHTa paBHO: 10%, 7%, 15% u 5% coorBercTBeHHO. Kaxnas pyna
nepepadaThiBaeTCs MO OJHOMY M TOMY K€ TEXHOJOTHUYECKOMY MPOLECCY, a 3aTeM
CMENINBAETCS, YTOOBI MOJYYUTh OOJiee-MEHEe OJHOPOJHYIO PYIy C 3aJlaHHBIM U
(UKCHUPOBAaHHBIM  COJIEP)KAHMEM  M3BIEKAEMOrO0  KOMIIOHEHTa, TaK  Kak
TEXHOJIOTUYECKUH MPOLECC HA METAJUIyPIrHY€CKOM NPEANPUITUU MOJICTPOEH MO
ONPENEIEHHOE COAEpPKAaHHE COCIMHEHHM MeTauia B pyle. Tak Kak pyasl ¢
TEUEHHEM BPEMEHH CTaHOBSTCS OeqHEe, METaUIypruuecKoe MpearnpusTie, Ha
KOTOPOE KOMIIAaHUSI TIOCTaBISIET pyaAy, COOHMpaeTcsi MPOBECTH IOCTETCHHBIN
nepexosl Ha o0paboTky Oonee OenHbIX pyn. Ecim B mepBblii roj mpeanpusiTue
OKHJAET 5 MITH. TOHH PYJIbl C COJEPKAHUEM H3BJIEKAEMOro KOMIOHeHTa 9%, TO BO
BTOPOM M TPETHUM rOAbl — 5.63 MIIH. TOHH PYJbI C coepx)aHueMm 8%, a B 4ETBEPTHII
U 1T Toabl — 6.43 MiH. TOHH 7%-HOU pynbl. COOTBETCTBEHHO MOHU3WUTCS U
cTOMMOCTh pyAbl. Eciii B mepBbiit roa pyda nokymaercs o $10 3a Touny, To 8%-
Has pyjaa Oyzaer crouth $8.9 3a ToHHY, a 7%-Has - $7.8 3a TOHHY. 3amIaHUpyHTe
JI00BbIYy PYyJbl HA YEThIpEX IIaXTax B TEUEHHUE CIEAYIOIIMX ISTH JIET TaK, YTOOBI
MaKCUMH3UpoBaTh mpuObUib. [lpencraBpTe, uTO BIajenel] TOPHOPYIHOM
KOMITAaHUU TOJYYHII IpeIokKeHne o0 mpojaxke. [1o olieHke 3KCepTOB MOKYIATElNb
npeIaraeT IeHy, MPEBHIIIAONIYI0 CTOMMOCTh UMYIIecTBa KoMaHuu Ha $70 mirH.
OpHako BiajeNel] CUMUTAeT, YTO 3a ISATh JIET OH 3apaboTaeT OOJBIIYI0 CyMMY.
Crout 51 B ACHCTBUTENBHOCTH NpoJaBaTh KoMmnaHuio? Ilpu oneHke croumMocTH
KOMITaHUH [IPUMUTE CTABKY JUCKOHTUpOoBaHUs paBHou 10% B ro.

4. CranenpoKaTHbIA 3aBOJI MPOU3BOJUT CTAJIBHBIE JIUCTHI TPEX PA3THYHBIX
pasmepos: 100 mroiimMoB, 80 mroiMoB U 55 mroiiMoB. [locTtynun 3aka3 Ha CTaldbHbBIE
nuctel pazmepoMm 45, 30 u 18 mroiimoB B kosmmuectBe 150, 200 m 185 mTyk
COOTBETCTBEHHO.

a. Kakum oOpa3zoM xommnaHusi JOJDKHA pa3pe3arh CTalbHbIE JIMCTHI, YTOObI
MUHHUMHU3HPOBATH OTXOHBbI? YUTUTE, UTO JKEJIATEIbHO TAKKE IPU PACKPOE HE
NOJIy4aTh CIJIMIIKOM MHOTO JIMIIHUX JIMCTOB C pa3MepaMH, 33aJaHHBIMU JIaHHBIM
3aKa34MKOM.

b. [IpuBeaure Hanidydyllee pelieHue AJs Ciiydasl, KOr/ia 3aKa3aHHbIE B 3TOT
pa3 pa3Mepbl BCTPEYAOTCS IMPHU 3aKa3ax JIOBOJBHO 4YacTO W JUIsl Clydasi, Korja
MOJYYEHHBIN 3aKa3 COBEPIICHHO HECTAaHIAPTHBIM.

5. dna ¢ynkuuu crpoca Qp(P)=22-2P u ¢ynkumu npeanoxxenus Qs(P) =
0,25P -5 moctpoiite rpaduku, HalIUTE paBHOBECHYI IieHYy Py u paBHOBecHOe
KOJIMYEeCTBO ToBapa Qo.

6. JlonroBpeMEeHHBIN CIPOC Ha CBETOJMOJIHBIC JIaMIIbI 3a/aeTcs (PyHKIIUEH
Qo = 16,3 - 1,3P, a nonroBpemeHHoe npeajioxenue pyuknuenn Qs = 6,1 + 2,1P.
Haiimute TOYKYy pHIHOYHOTO PABHOBECHSI U OMPEIEIHTE, OYJET JIn CIpOC B ITOU
TOYKE 3JIaCTUYHBIM.



7. KpaTkoBpeMEHHBII CIPOC HA TUIHKHYIO OOYBbh ONHUCHIBaeTCA (DYyHKIHEH
Qb = 2240 - 16P. B HacTosmuii MOMEHT Takasi 00yBb npojaetcs o mneHe 100 pyo.
3a napy. Haiinure Bce 3Ha4YE€HUS II€HBI, IPU KOTOPBIX CIPOC HA ATy MPOAYKIIHIO
snactuyeH. VIMeeT Jau CMbICT KOMIAHWU CHU3HUTH LIEHY [JIsi YBEJIMYECHHS 4uCia
npoaax?

8. ®upma mpojaeT BHICOKOTEXHOJIOTHYHBIE CTaHKU 10 IieHe 20 ThIC. py0d. 3a
mTyKy. Ha Hacrosmuii MOMEHT el yJaeTcsi NpOU3BOAMTH 16 CTAaHKOB B TOJ.
[TepeMeHHbBIE U3IEPKKH NPEANPUATHs onuchiBaroTes Gynkuuein VC = 0,6Q7 - 4Q,
MOCTOSIHHbIE M3epXkKH paBHbl 130 T1hIC. pyO. OueHure, ABISETCS JH
CYILLIECTBYIOIIMNA HA CETONHSAIIHUNA JIEHb 00bEM MPOU3BOJICTBA ONTUMAJIBHBIM IS
MaKCUMU3aluu npuosLiu. Eciu HeT, noadepute HanboJiee BHITOIHBIN BapHaHT JJIs
pacmpeHus Iuiouaaei. PaccmarpuBaroTcs Ba mpeiiokeHus: o0e Opuramabl
CTpOUTENE TOTOBbI BHINOJHUTH paboTy 3a ABa roja. Ilpu stom nepBas Opurana
IIPOCHT 3a CBOrO paboty npenoruiaty 100 Teic. py0. B Havasie mepBoro rojga u 120
ThIC. py0. B Hauase BToporo roja. Bropast Opurana takxke npocut npegormiary 100
ThIC. py0. 1 150 ThIC. py0. B KOHIIE pabOTHI, T.€. B KOHIIE BTOpOro roaa. Haiimure
MIPUBEICHHBIE CTOMMOCTH IPOEKTOB, CUUTas CTaBKy IOUCKOHTHpoBaHus 12,5%.
XBaTuT 1 TPUOBUTH PUPMBI 32 OAMH O Il GUHAHCUPOBAHUS PACIIUPEHUS?

9. ®yHKIIMK cTIpoca U MPEJIOKEHUS Ha CTPUKKU B CalIOHE KPacCOThI UMEIOT
TUHENHBIN BU U 3a1anbl hopmynamu Qp = 600 - 4P, Qs = 6P - 400. I'ocynapctBo
ycTaHaBiIMBaeT Hamor 32,5 py0. Ha KaxAyl CTPIKKY. PaccMOTpeB HM3MEHEHUE
PaBHOBECHOU IIEHBI, OMPENCTUTE OOITYyI0 CyMMY HAJIOTa W BBIYUCIIMTE HAJIOTOBOE
Opemsi mokymnaTens W mpojaBia. OLEHUTE W3MEHEHHE BaJOBOTO J0XO0Ja TOCHe
BBCJICHHSI HAJIOTA.

10. Haiigutre oOmue W3ACPKKHU, IMEPEMEHHBIE HW3ACPKKH U CpeaHUe
U3JICPXKKHU IO BBITYCKY oO0bema QQ MPOIYKIUMU TMPU YCIOBHH, YTO IMOCTOSHHBIC
U3JIEPKKU COCTABISIOT 5,5 MITH py0. M U3BECTHA (PYHKIUS MPEACIbHBIX U3ICPKEK
MC(Q) =-1,8Q* +3Q +2,5.

11. Haiigute o611yto ce0ecTOMMOCTh BBIITyCKa 15 arperatos, €Ciiyi CTOMMOCTh
4 MUJIOTHBIX arperaTtoB coctasiisieT 6,02 MiH pyo0., a pejieTbHast CE0EeCTOMMOCTh
npou3BozcTBa Q eauHuI IpoayKMy 3anana Gpynkuuein MC(Q)=1-1/(Q+1)’.

12. Haiinure n00aBOYHYIO BBITOJY HOTPEOUTENS]T W MNPOU3BOJIUTENS
MPOIYKUUU (PUPMBI MEXOBBIX M3JENHM, €CIIM U3BECTHBI (DYHKIIMHU IIEHBI CIIpoca U
LIEHbI MpeaoxeHus Ha npoaykuuio Pp = 500/(Q - 5) , Ps = Q — 45. Paccuuraiire,
KaK M3MEHUTCS I0OABOYHAs BBIFOJa MOTPEOUTENSI IPU BBEICHUHU Ha MPOIYKLHUIO
Hasora B pazmepe 100/9 % ¢ uzgenus.

13. ExemHEBHBIM 10XOJ TOPTrOBO-Pa3BJICKATEIBHOTO IIEHTpAa PaBHOMEPHO
pacret ot 0,8 1o 0,9 muH py0. B eHb. OnieHUTEe TOA0BOM 10X0a 53 1EeHTpa, eclu
Ha BBIPYYEHHBIEC JIEHbIM MPOUCXOAUT HENPEPHIBHOE HAUUCICHHUE MPOIICHTOB



ucxoas u3 rogoBoil ctaBku 12%. CpaBHUTE €ro ¢ HapalleHHOW CyMMOW MpH
HEMPEPHIBHOM MOTOKE MOCTOSHHOTO eXKeIHeBHOro aoxonaa 0,85 muH pyO. npu Toi
’Ke TOJIOBOM CTaBKe.

14. Ilyns, neurasce co ckopocteio 400Mm/c, mpodbuBaeT creny ToamuHoi 20 cm
M BbUIETACT U3 Hee co CKopocThio 100 m/c. cumTas CHIIy COMPOTUBIICHUSI CTEHBI
PONOPIIMOHATIFHON KBAJAPATy CKOPOCTU IBMKCHHUS YN, HAUTHA BpEMs TBUKCHHUSI
MyJId B CTEHE.

15. 3amanbl ¢ynkuuu cnpoca D(t) u mpemnoxenuss S(t). Onpenenutb
KoJie0aHME 1IEHbI M YCTAHOBUBIIYIOCS IIEHY MTPH YCTOMYMBOM COCTOSTHUU PHIHKA.

D(t) =2p"-p'-12p+29; S(t) = 3p" + 7p' + 13p + 4.

16. Boruncnute, Kakyto CyMMy HEOOXOUMO MOJIOKUTH Ha 1eno3uT noa 10%
TOJIOBBIX, UTOOBI €KEroHO OeccpoyHo norydyaTh 70xo1 30 ThIC. pyo.

17. B cBs13u ¢ HECTAOMJIBHOM AKOHOMHYECKOU cuTyanuei u HHQISIMOHHBIM
OKUJJAHUEM MTPOUCXOIUT CHUKEHNE HHBECTUPYEMOTO JIEHEKHOTO TTOTOKA.
Brerancnuth BenmuurHy npuObuid ¢ TouHOCTHIO 10 0,00001 mpu kpaTkoCpouHOM
BJIO>KEHUU:

Q=" q(td,
Pa3N0KUB MOJBIHTETPAIbHYIO PYHKIUIO B psifl, rae Q(t) — mpuObLIb, MOTyUYeHHas
IpY U3MEHEHUU UHBECTULIMN, AECATKH ThIC. y.€.; (t) — OT3bIBUMBOCTH

IMPOU3BOACTBA, t— BpCM:, I'Od.
1

f 2 -x2/2

0 x-e dx.

OO0mue nomMamiHMe 3aJaHWsl — 3aJaHUs, BKIIOYAIONIUE MPUMEPHI OJHOTO
COJIepKaHMs ISl BCEX YYAalllMXCS, BBIINOJHEHUE KOTOPBIX MPEAIoaraercs BO
BHEAYJIUTOPHOE BPEMSI.

IIpumep o01Iero 10MaIIHEro 3a1aHHS.
1.BBIYuCIuTh ONpeneTnuTeNs.

1 23 4 6 7 -9
3 6.5 6 7 1 8
4 21 , 35 129

4 9 12 6

2. HccnemoBaTh Ha COBMECTHOCTD U PEIINTH CUCTEMBI TUHEWUHBIX YPaBHECHUM:
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3. JlokasaTh, 4TO BEKTOPHI P, g, I 00pasyroT 0a3uc B R’ M HAWTH Pa3IoKEHHUE
BexTOpa X mo Bektopam Oasuca: p = (0; 1; 2), q=(1; 0; 1), r = (—1; 2; 4),
x=(=2;4;7).

4. CocrtaBuTh 00I1llee ypaBHEHHUE NPsIMOM, poxoasiieit yepe3 Touku (1, 2) u

M=12]

(-2, 3). CocTaBuTh ypaBHEHHE NPSIMOU, NPOXOIAILEH YEpe3 TOUKY

napajienbHo  IIpsAMOi ¥+2y+3=0  Hamucars YpaBHEHHE ILIOCKOCTH,
MPOXOASILEN Yepe3 ABE TOUKU, NEPIEHAUKYIISIPHO TIOCKOCTH.

5.Haitu KOoOpAMHATBHI LIEHTPAa U PAAUyC OKPYKHOCTH, €CIIA €€ ypaBHEHUE
3a1aHo B BUjE: 2X° + 2y* — 8x + 5y — 4 = 0. CocTaBUTh ypaBHEHME DJUIMIICA, €CIIU
ero ¢okycel Fi(0; 0), Fx(1; 1), Gonpmast ock paBHa 2. HailTu koopauHAaTHI

2 _
(hOKYCOB, BEPIIIMH U YPABHEHHS ACHMITOT TUIEPOOITHI 2x°=9y"=18

3 =Tx+2 o 3x0=Tx+2
. . lim 2 - A~ lim ~ 2 = A
6. Haiiru mnpemensl (yHkmmii: =2 2X°=5x+2 0 wsw 2X7—5x+2
, 1+v2x*-1 . sindx
lim — im
X0 X s x=20 tgzx
7.Haiitu muddepeHIranTb BTOPOTO mopsiaKa byHKIUI:
2o xt T x—yx
y= "7 1 15 ,y=(x*+2x+2)e™, y =2x’In4x — x°.
8.

1. 3 Tpex OIWHAKOBBIX TOHKHX JOCOK HM3TOTOBHUTH XKEJIOO C HauOOIbIITUM
MOINEPEYHBIM CEYEHUEM.

2. Haiitu pa3smepsl HWIMHIAPUYECKON 3aKpBITOM LHUCTEPHBI C 3aJaHHBIM
00beMOM V U C HAaUMEHBIIICH TTOJIHOW IMOBEPXHOCTHIO.

3. BeiOpaTh MecTO IS MOCTPOMKHA MOCTa Yepe3 PeKy, YTOOBI JUIMHA JIOPOTH
MEXy TBYMs ITyHKTaMH, PacIlOJIOKCHHBIMH I10 Pa3HBbIC CTOPOHBI OT PEKH, Oblia
HauMeHbIIIas.

4. N3 xycka mNpoOBOJOKU JUIMHOM L COTHYTH NPSAMOYTOJBHHUK, YTOOBI €ro
IJIOIIAAb ObIJIa HauOOJIbIIIEH.



9.Ilycth mpon3BOIUTCS [1Ba BUAA TOBApOB, 0003HAYUM HMX KOJMYECTBA Yepe3 X
u y. [lycth 1ieHBI Ha 3TH TOBaphbl cooTBeTCTBeHHO Pi, P>, a dynkmms 3arpar C =
f(x, y). BIACHUTH BOIPOC O CYIIECTBOBAHWM MAaKCUMyMa MPUOBLIU U, €CITU OHA
€CTh, TO KAKOBA €€ BEJIMYMHA.
1. P,=7,P,=9,C=x>+xy+y~.
2. P,=8,P,=10, C=3x*+2xy + y°.
3. Py=9,P,=12, C=4x>+xy + 3y~

10.
Haiitn HeonpeeIeHHbIE HHTETPAIIBL:
x> — 3x3

1) | dx

X4

dx
2) |

8 —5x

2x+1
dx

3) |
3x* -3

tg®’x dx
4) |

cos’x
dx
5) ]

x> +6x—1

X—2

6) | dx

x2—2x +2

Haittu HeonpeneneHHble HHTErPaJIbL:
[ sindxcos3xdx , [sinSxsin3xdx, [sin*xcos’xdx, [ sin’xcos*xdx

11.BpIuucauTh OnpeaeieHHbIe HHTErPaibl

SR

dx

4
sin 4xdx

1 4
2
f(x +1)dx IJ\/ xdx | , s’y

1) -1 ; 2) ; 3) 0 ; 4)

12.



+00
dx

2
1. Berauciauth uHTErpan o I+x )
+o

dx
2o ]+ 2
2. Bprauciaurse L
+1
f dx
V1i—x

3. Bbluuciauth uHTETpan o

13.Haitftu oO0mmii wunTerpan auddepernuanbaoro ypapHeHus. (OTBer

y(x,y) =C

peACTaBUTh B BUJIC )

1 dxdx - 3ydy =3x"ydy - 2xy dx. 20X 1+ + N1+ x* =0.

3)\/4 +y*dx - ydy =x"ydy. 4)\/3 +y dx - ydy =xydy.

Pemute quddepenmanbabie ypaBHEHUS BBICIINX MOPSIIKOB:

1. y"=xe* y(0)=0,y'(0)=0.
2. xy"=y.
3. y'(I+y)=y*+y.
4. y" =2xInx.
5. 1+y?=2yy"
6. xy"+y'=0.
14.

JlokazaTh pacXoJIUMOCTh CJICAYIOIINX PSIOB:

+00 n
+00 2 +0

Z . ¥ n o Z_§ E.Snﬂ

1) n=l 4n+5, 2) n=l 10n - 1, 3) aa N 4) n= 3n

Boruncnute unterpan ¢ ToyHocThio 40 0,0001, pa3nokuB NOABIHTErPAIBbHYIO
(GYHKIHIO B PSI:

1
0
1/4

!

2.



KontposbHasi (camocTosiTeIbHAs1) padoTa — BBINOJIHIETCS HA Ay IUTOPHOM
3aHSITUM, B OIPAHMYCHHBIM MHTEpBAJ BPEMEHU U COJACPKUT 3aJaHUsl IO
IIPOMACHHOMY MaTepHay.

IIpuMep KOHTPO/IBHOI (CAMOCTOATENBHON PAa0OTHI).
Ne 1
1. BbInomHUTH NEHCTBUS C MaTpULIaMU

9 -1 3\ |1 -3
=20 -1 =2 0 )T —1)
S, 4 (—3 2
-2 4 4 15

2. BreMMuciauTh 3HaYeHWE MHOTOYJIEHA f (x) OT MaTPUIIbI 4 , TIe

(2 1
-2 3

f(x)=x2—5x+4

b

3. HaiiTu HEU3BECTHYIO MATpUIly X U3 ypaBHEHHS
-T2 3l
1 3 2 -l
4. HaliTh HEM3BECTHYIO MATpUIly X W3 ypaBHEHHS

GRTEE

4 3/ {-10 9

Bprancnute onpenennurens MaTpuilpl A =

S.
Ne 2,
1. Onpenennuts paHr MaTpULIbI

5
0
1

N O =
oS O O
oS O O
oS O O
—_

2. Pemnth cucteMy JIMHEWHBIX ypaBHeHU MetogoM: 1) Kpamepa, 2) JKopaana-
l'aycca



60

Ne 3.
1. KosMHeapHbIe M BEKTOPBL ' M ° -, Pa3IOkKEHHbIE 110 BEKTOpaM ' M ',
oo =R+ =4 b = Do b= TL-G
rae
2. IlepneHauMKyIApHBI JIM BEKTOpBI = = 77719
go=-L2-T b=l o= 2
3. KowmmnaHapHbI JIM BEKTOPHI ?
. 5o A3 Bl x4 cl2:5:3).
Haittu yros mexnay Bektopamu 1% - rrie

Ne 4.

1. CocTaBuTth CUCTCMY HCPABCHCTB, OIPCACILAIOININX BHYTPCHHIOIO 00y1acTh

A-2-4) BI1100 CB4l

tpeyronsiuka ABC  y ero cropon:
2. Pemuts rpaduuecky CHCTEMY HEPABEHCTB:

Ne 5.

1. HaiiTh KOOpAMHATBI LEHTPA U PagUyC OKPY>KHOCTH, €CIIH €€ ypaBHEHUE
3a1aHo B BHIE: 2X° + 2y° — 8x + 5y —4 = 0.

2. CocraButh ypaBHeHue syumrnca, ecimu ero Qokycer Fi(0; 0), Fo(1; 1),
OosbIas och paBHa 2.

3. Haiitu xoopauHaThl (OKYCOB, BEPIIHH U YPAaBHEHUS] aCUMIITOT THIEPOOJIbI

2 4.2
2x -9y =18

4. BbIBeCTH KaHOHHWYECKOE ypaBHEHHE MapadoiIbl, €CIM W3BECTHO, YTO €e

B€pHIMHAa PpacCIioJO’K€Ha B HAdaJIC KOOPAHWHAT, OHa PacCIiOJOKE€Ha CHUMMCTPUYIHO

ocu 0X | u npoxomut uepes Touky 22
5. HanucaTth ypaBHEHHE THMEPOOIIBI, eciii €€ (POKYChI HaXOMSITCS B TOYKAX

Fy (_2’0) , F 2[2’0J , 4 JUIMHA €€ JEeUCTBUTEILHON OCH paBHa 1.

Ne 6.



Boraucnuth npenensl GyHKIHA:

. x-38 2. 3. 4x? +3x-1
lim —7—— fim — X1 lim 5 7
) x—>8\/;-2 b) x=>-1x“+3x+2 6) x> o x” +3x° +2x- 2
a
Ne 7
3 .
B \/x2+x—2-c(x2+1) ,
Y= 5[ 4 6
Haiitu npousBoanyto pyHKIMMA x'=1
Ne 8.
Uccnenosatry dyHKuuo Merogaamu AuddepeHnaibHOr0 HUCYUCICHHUS U
x'-3
TIOCTPOUTH IpaduKy UX PyHKIHH: y = ** +3
Ne 9,

U3BectHO, uto R(Q) — dyskuusa aoxona, a C(Q) — yHKus 3aTpar Ha
mpou3BoACTBO ToBapa. UccnenoBats ¢ynkmmio mpubdsiim I[1(Q), mocTpouts ee
rpad¥iK ¥ ONMPENEUTh BEIMYNHY MAaKCUMAITLHON TPUOBLIH.

R(Q) = 20Q — Q% C(Q) = 2Q° — 10Q? + 32Q — 75.

Ne 10
Beraucnuts MHTErpabL:

- 6x+5xdx i i V- D’ I
nIw ) J5™- 15 +1)dx;3) J( wx o

HaiiTi HeompeeeHHbIe HHTErpalsl: | sindxcos3xdx

Ne 11
1
f (x* +1)dx
Boraucnuth uHTETpaHL: -1
Ne 12
+00£
p
Bbrauciuts uaTerpan 0 [

Ne 13



Haiitu o6muit maTerpan nuddepeHImaibHOro ypaBHEHUS.
1 dxdx - 3ydy =3x"ydy - 2xy’dx. 2)% 1+ 3> +ypV1+x* =0.

3) y"'=xe*, y(0)=0,y'(0)=0.
4)xy"=y".
Ne 14

HOJ’IB3y5ICI> HGO6XOI[I/IMLIM YCIOBHCM CXOIMMOCTH YHCIOBOI'O piaa,

J0Ka3aTh PacXOJUMOCTb CIETYIOUIUX PSAIOB:

+00 2 +0

y- - y_ "

1) n=l 4n+5, 2) n=l 10”1' 1,

Paznoxuts B psag MakiopeHa cieayromnue GyHKITUu:

— Sx —
1 y =e ) y =In(1- 2x);

Tecr (mocT-TeCT) — TECT HA OLEHKY, INO3BOJSIIOLIMN IPOBEPUTH 3HAHUS
CTYZEHTOB IO IPOIJIEHHBIM TEMaM.

IIpumepsbI TECTOBOIO 3a1aHUS.

YK-1. Cnioco0eH ocymecTBJIATh MOUCK, KPUTHYECKHUH AHAJIW3 U CHHTE3
uHopManMU, NPUMEHATh CUCTEMHBIN MOIXO0/ AJIsl PelIeHUs] MOCTABJICHHBIX
3aga4

YK-1.1. Anaau3upyer 3agauy, BblIeJsii ee 0a30Bble COCTaBJIAOIINE,
OCYLLECTBJISIET IeKOMIIO3MIIMIO 32124 H.

A(-2:-4) u Bl6:2)

PaccTtostHue Mex1y ToukaMu paBHO...

[10]

40-1:1) u B(2:5)

Paccrosinne Mex 1y Toukamu """ paBHO...

[5]

YpaBHeHUE NIPAMON Ha INIOCKOCTH, MMPOXOIAIIEH Yepe3 IBE 3aJaHHbIC
TOYKH, UMEET BUL. ..

; v
a b



Ax+ By +C =0

X=X, y-y
R SR R
Y=V :"{:[-T' -"l-::-"|
Vv G =13
L 2x- Sy =3
Y CcTaHOBUTH COOTBETCTBHE MPSIMOi :
Ty-85p-T=
cX=oy= GZHapaJ'IJ'IeJ'IBHI)I
Sy+2v-3=
SATLyT 2 OZHCpHGHI[I/IKYJIHpHBI
Sy-2x+3=
QYT LX TS GZCOBHaIIaIOT
YT+ 5 =3
£XFIY =2 =IIlepecekaroTcs
VY cTaHOBUTH COOTBETCTBHE B ITapax MPsIMBIX
SRS U g Ve v D=
x-2y-3=012y-x+2 0=HapaﬂﬂeanLI
N ¥
v+ = AN V=
Sy+x=413xv-) 4=HepHeHI[I/IKyJ'IHpHBI
Sy-2x-T7T= Sv+2x-7=
Sy=2x-T7=0u35y+2x-7 O=Hepece1<a}0Tc;1
2 - S — - 2 '+ f—
2x-1v=4 u v-2x+4 GZCOBHaI[a}OT
oy 2x- =
YpaBHeHHE x ) x-y=l OIIpPEIEIISIET. ..
DIurc
*'unepboiia
[TapaGoina
OKpYKHOCTb
Ay 120+ =
VYpaBHeHue AT+ Lty =l OTpEeJEIsET. ...
Dnuric
['unepOoina
[Tapabona
*OKpyKHOCTb
. y=2- 3x
BetBu napabosbl, 3a1aHHON YpaBHEHUEM -
Beepx
*Buus
Bnpaso
Bneso
=2x+
Vpasuenue 2x+3 OTHCBHIBAET ...
OKPY>KHOCTb

*MpsamMyro

" IPAMBIX:

-

, HAITPABJICHBLI. . .



napabomy

runepoory
BEKTOP
Ecnu yrinoBbie K03 GUIHUEHTHI ABYX MPSIMBIX k=3 k=13 , TO 3TH
psIMBIE. . .
napasyieIbHbI
*B3aMMHO MEPIICHIUKYIISPHBI
COBMIAJAIOT
MepeceKarTCs
HE CYIIECTBYIOT
S -
VI3BeCTHBI yPABHEHMS IIPSMBIX &~ tony =5x- 4. OTH NpsIMBIE. ..
*MapauieTbHbI
B3aUMHO TEPIICHINKY IS PHBI
COBIAAAIOT
MepPECEeKaAITCs
HE CYIIECTBYIOT
[Tpsmas 2x+3y-06=0 repeceKkaeT och O g roue ¢ KOOpJAUHATaAMHU. ..
(0;4)
(0;3)
*(0;2)
0;1)
IIpsiMasi, 3a5aHHAsi ypAaBHEHHEM - +3 -
ouccektpuca I, III koopMHATHBIX YTIIOB
IPOXOJIUT Yepe3 Hauajao KOOPAUHAT
nepecekaer ocb X B touxke (3; 0)
#nepecekaeT och Oy 4 touke (0; 3)
#OpoxoauT uepes Touky (2; 5)
#UMeEeT MOJOKUTENbHBIN YIII0BON KOA(hPUITEHT
YKa3arb TOUYKH, JIS)KAIME HA PSIMOU y+x-4=0
(0; 0)
2; 1)
#(2; 2)
#(-155)
#(5; -1)
(-2;2)
VYoot ko3hHUIMEHT PSIMOi SRR :0, paBeH. ..



1
ad
N
-\.._\_]

I
o

9
4 6 2
Jana matpuia - . Torma cymma 3J1€MEHTOB,
PACIIOIOKEHHBIX HA MIIABHOW JUArOHAIM 3TOW MaTpPUIIbl PaBHA. ..

11

A

25
10
3
*0
- 1
A=,
Kakoe neicTBHe MOKHO BBINOJHUTh HAJX MaTpULlaMHU
15 3
B=|
4 6 2

CIIOKEHUE
BBIYMTAHHE
JETIEHUE
MHTErpUPOBAHUE
*yMHOKEHHE

Marpuny A MOXHO YMHOXKHUTh HAa MaTpULly B, €cli ...
*qucno cToI00B MaTpULIbl A PaBHO YUCILY CTPOK MaTpullbl B
YHCJIO CTPOK MATPULbl 4 PaBHO YHCIy CTPOK MaTpulsl B
pPaBHOE KOJIMYECTBO CTOJOIIOB
pa3Has pa3MEPHOCTh
pa3Hoe KOJIMYECTBO CTOJIOIOB

‘1 9 1
4 _‘ -2 0) 5=, —
Ecnu ' : = ', rorma marpuna C =4 ‘B umeer Bun .

]

-

b

1
L
1
bo b2




Ecnu marpuubl 4 1 B MMEOT OJMHAKOBYIO Pa3MEpPHOCTb, TO HAJ HUMH
MOYKHO BBIIIOJIHUTH JICVCTBHE. . .
JETIEHUE
#CII0’)KEHHE
#BBIUMTAHUEC
WHTETPUPOBAHUE

muddepeHurpoBaHue

PemenneM cucTemMbl TMHEHHBIX ypaBHEHUH HA3bIBAIOT. ..
000 HabOp MepeMEHHBIX
*HaOop 3HaUEHUH MTePEMEHHBIX, 0OpaIIAONINil YPaBHEHUS CUCTEMbI B BEpHBIC
TOXJIeCTBA
To0BIe YncIa
Ha0Op 3HaYEHUH TIEPEMEHHBIX, OOpAIIAIOIINI YPaBHEHUS CUCTEMBI B HYJIN
Ha0Op 3HaYEHUH TTEPEMEHHBIX, OOpAIIAIOIINI YPaBHEHUS CUCTEMBI B HEBEPHBIC
TOXJIECTBA

(ol 4 (2 3
R -2 -
JlaHbI MaTpULIBI 2 =y ' ~ ', Torga MaTpuua C=24- B
paBHa...
0 -3
3 0
05
'S 0O
0 -5
-5 -0
‘0 -5
5 4
(ot 4 52 -4"
4 - - -..} _—
JlaHbI MaTpULIbI L~ “'u 0 1 ', YCTAaHOBUTHL COOTBETCTBUE
10
s -l
A+ E5="-
-3 3

vl
1
oy
[l
Lad
1
Lid

fad
1
vl




-1 0"
-3 1
-2 -16]
:‘_ 0 -2 ‘
JlnmrHa BekTopa J'JB,r)Ie A:2:- 1), B(- 1.3, ', paBHa...
[3]

Al1:2:- 1), B(1:5:3)

JlmrHa BekTopa AB , TIe ~, paBHa...

YcTaHOBUTH COOTBETCTBUE MCKAY KOOpANHATaAMH BCKTOPOB U UX IJIMHAMMU:

23-1 _J14

;- 1:2 :\/E
70
—A/15
o 4-3:10 h 214
CkaysipHOE POU3BEICHHE BEKTOPOB u , PaBHO...
[-19]
o 4:0:-2 h 214

CkanspHoe NpOn3BEICHUE BEKTOPOB " , PaBHO...



V12 =300

o) &1, 4

Yron Mex1y BEKTOpaMu 51 TTTTT, paBeH...

0
3 O.ﬂ
45°
* 9 O.ﬁ
5 7
A, = .
Bpruncnute onpenennutens BTOPOro NopsiaKa 7
*22
8
14
-22
-8
[ 3
A, =, 9
Bpraucnute onpenenurens BTOPOro NopsiaKa
*-6
6
24
-24
18
2 4 3
A.=l05 -3
B 00 4
BIYUCIIUTD ONPEICIIUTEND TPETHETO MOPAIKA
[40]
2 4 9
A,=0 -1 -3
B 0 0 4
BIYUCIIUTD OINPEIEIIUTEND TPETHETO MOPAIKA
[-8]
PaccraButh onpenenuTenu B opsaKe BO3paCTaHUS UX 3HAYCHUHN
[
A, = 3 -9
| 6
A, =,
- 39




LA

1
[
]

-0

YK-1.2. Haxoaur ¥ KpPUTHYECKH aHAJIU3Upyer HHPpopMauuio,
HEO0XO0AMMYI0 VISl pelieHHs NOCTABJICHHOM 3a1a4H.

I}'[ x) dx

YcnoBus CymecTBOBaHMSI OMPEICTICHHOTO HHTeTpaia «
[Ipenen a wim b (wam oba npeena) ABIAIOTCS 0€CKOHESUHBIMU;

(x)
OyHKIMA Y MMEET OJIHY WJIM HECKOJIBKO TOYEK pa3pbhiBa BHYTPH MHTEpPBAJIA
[a,b];
H#DOYHKINS Y HEIpPEPBIBHA B K0 TOYKE MHTEPBAIa HUHTETPUPOBAHUS;

#IHTEpBAI MHTETPUPOBAHNS KOHEYHBIN
CyuiecTByeT npu Jr000M 3HAU€HHUH MEPEIEIOB UHTErPUPOBAHUS

Il

QyHKIUSA - HEIPEPHIBHA B TPAHUYHBIX TOYKAX NHTEPBAJIA HHTETPUPOBAHMS

j}'f x) dx
3Ha4YeHUe UHTErpaia « paBHoO...

[0]

['eomeTpryecKnii CMBICI OIIPEAEIIEHHOTO UHTETPAJIa — ITO. ..
*[II011a1b KPUBOJIUHEWHON Tpareluu
yroJl HaKJIOHA KacaTeslbHOH K TpaduKy QYHKIIMHM B TOUKE KaCaHMsI
00BbEM Tesa BpaleHUs
CKOpPOCTb JIBMKEHUSA TOYKHU
JUINHA OTpe3Ka

-

j.lr “dx

Nurerpan ! ABJIACTCH. . .
HEOTIPeICTICHHBIM
*ornpeaeeHHbIM
HECOOCTBEHHBIM
TaOIUIHBIM
HE CYIIECTBYET

OmnpeneneHHbI UHTETPANT BRIPAXKAET MPOIIECC. ..
*CyMMUPOBaHUS



YMHOKEHUS
CcOCTaBJICHHUS OaJlaHCa
OmpeIeSICHHs TIPOLIEHTOB
HE CYIIECTBYET

COs vy

& o]y

WNurterpan paBeH ...

-t

f\': ey

WNurterpan -! paBeH ...

-

Jﬁ"‘fe’.r

NnTerpan PAaBEH ...

fjx+ﬂdr

WNuterpan PaBEH ...

ff2x+3)dx
WNurerpan ! paBeH ...
*14
15
13
12
11
16

J;;in 2xdx
WNuterpan paBeEH ...
*0
1
-1
0,5
-0,5



jf:o:-; 4y
WNurterpan paBeH ...
*0
1
-1
0,5
-0,5

PaccraButh nHTErpaisl B OPSAAKE BO3PACTAHUS UX 3HAYEHUU

Jfr'-‘u’.‘f
I\' “dx

-

jﬁ' “dx

-

fx"‘r!.x‘
PaccraBuTh UHTErpaibl B MOPSAAKE BO3PACTAHUS MX 3HAYECHUI

I‘a"-‘u'.r

I\'; dv

I‘a‘: 7AY

-

Jf'u;: 7Y

dopmysia UHTETPUPOBAHUSA 10 YACTAM B OIPEAECIIEHHOM UHTETPaje UMEET
BUJ:

J?m’r :m'[j - Iﬁu’u

*

J?nh' =]



J?m’r :m'[: + Iﬁ'u’:f

ﬁfr!1' = Ji'f."u

YK-1.3. PaccmarpuBaer BO3MOKHbI€ BAPHAHTHI peLICHUSA 33a/1a4H,
OLIeHMBAsl UX JOCTOMHCTBA M HEJOCTATKH.

Ydx
Heonpenenennsiit naTerpan I , PaBEH. ..
X+
0.5x +¢

* 012."{? +
4x" +¢

Jf 4 2) dv

Heonpenenenuslii nHTErpa
0,25x" +¢

, pPaBeH...

0.25v" +x+¢
0.2 +2x +¢

025y +2x +c¢

=

Heonpenenennpit uarerpan, * ¥ paseH...

- +c

4 3

ﬁi11{3.1' +5)dx

Heonpenenenubiii HHTErpal , PaBEH. ..

cos(3x+5)+c¢

d] —



1 = - -
- =sin(3x+3)+¢
2

*
| —

1 . -
=SIN(3x+3)+c
a3

CKOJIbKO TIEPBOOGPA3HBIX MMEET PyHKIHS - o1 3x
*0ECKOHEYHOE MHOKECTBO
OJIHY
BE
HOJTb
TpH
p=3x-4 9

CKOJIbKO TTepBOOOpa3HBIX HMEET (PYHKITUS -
*OECKOHEYHOE MHOKECTBO
OJIHY
IIBE
HOJIb
TpH

Omneparueil, 00paTHON UHTETPUPOBAHUIO ABIISAETCS. ..
*onepanus nuddepeHIpoBaHus
orepauus JeIeHus
orepanys HaxX0XJICHUS IJI0Ia 1
olepanys Hax0KJICHNs CKOPOCTH IBUKEHHSI TOUKU
HE CYILECTBYET

Oneparueit, o0patHoit audhepeHITuPOBAHUIO SIBISETCA. . .
*onepalysi HHTETpUPOBAHMUS
orepanus JeICHUs
oTiepanys HaxOXICHUS TIOIA TN
oTiepanys HaXOXKIEHNUS CKOPOCTH JIBYKCHHS TOUKA
HE CYIIECTBYET

ﬁi11[3.1' +5)dx
HNuTterpan SIBIISIETCA. . .
*HEeOoTpeIeICHHBIM

OTIPEICTICHHBIM

HECOOCTBEHHBIM

TaOJIMYHBIM

HE CYILIECTBYET



[

[TepBooOpazHas GpyHKIUN y=x paBHa...

e
*

i

X .
4
(}_

X
X
3}

ox’ +C

v +C

dx

Heonpenenernsrit narerpan * 43 +1 | pasen. ..

l .
sarctg2y +¢

*
arctg2x +C

l .
sarcetg2y + (¢
2arcctg2y +C
2arctg2x+ C

dopmyiia MeTola MHTETPUPOBAHMUSI 110 YACTSIM MPEJICTABIISIET COOOM
CJIEIyIOLIEE PABEHCTBO. ..

) J?f.:h- =uv - ﬁ-.:a’u
J?f.:h- —uv+ [vdu
J?f.:h- = ﬁ-cf:f
J?f.:h- =- J{'u'n

2+
¢ dx
Heonpenenenusiii uHTErpa -[ , PaB€H...

VYcTaHOBUTH COOTBETCTBUE (DYHKUUNA U UX MEPBOOOPA3HBIX



£(x) =cos(2v- 1) Flx) :%sin(lr- )+ ¢

flx)=-sin(2x- 1] Flx) :%“05(2'1‘" D+

flx) =-cos(2x-1) _ Flx)=- %Si“'[j-"' )+
Flx)=-2cos(2x- )+¢

Flx)=2sin(2x- D+¢

VY cTaHOBUTH COOTBETCTBUE (DYHKUUN U UX MEPBOOOPA3HBIX

11

flx)=In(3x-1) _ Flx) RERETE I
yo L1 .

flx)=Inl1-3x) _ F["]_'ﬁ'l- 3y
y—_ L 1 .

flx)=-In(3x+1) _ Flx) =- 3 vl
11 .

f(x) =In(1+3x) :F("‘]_ﬁ Tl

Fla)=—3 -

= -3x+1

K kakoMy BUAYy OTHOCUTCS TaHHBIA HEONIPEAEIEHHBIN HHTETpall

fx‘ Sin xdx
?

*MHTerpupoBaHue MO YacTsIM

WNuTerpupoBanne TPUTOHOMETPUUECKUX (DYHKITHIMA
HNHTerpupoBanne 3aMEHON NTEPEMEHHOMN
WNHTerpupoBaHue paliMOHAIbHON PyHKIUN
HebGepyuuiics naTerpan

Jﬁil'l vlx
K kakoMy BUAYy OTHOCUTCS TaHHBIA HEONIPEAEIEHHBIN HHTErpall 7
HNuterpupoBanue 1o 4acTsiam

HNuTerpupoBaHne TPUTOHOMETPUUECKUX (DYHKIIHIMA

HNuterpupoBanne 3aMeHON IIEPEMEHHOMN

WHTerpupoBaHue palimoHaIbHOW (QyHKIUN

*Hebepyuiicsa uHTETpa



Ecnu noapIHTerpaibias (yHKIUS UMEET BULL ¢ +1 1o MHTErPUPOBAHHE
OCYILIECTBIISIETCA ...
METOJOM 3aMEHbI IEPEMEHHOM.
METOJOM UHTETPUPOBAHUS IO YACTSIM.
*HEMOCPEICTBEHHBIM HHTETPUPOBAHUEM.
C ITIOMOIIBI YHUBEPCATIBHOU TPUTOHOMETPHUUECKOM MMOICTAHOBKOM.

Heomnpenenenusiiit uHTETpail OT PYHKITUH - ITO
0JIHa TIepBOOOpa3Has PyHKIIUU
COBOKYITHOCTB Bcex MU depeHInanoB GyHKINH
IJIOIA/1b KPUBOJIMHEHHON Tpaneluuu, OrpaHu4eHHoN rpadukoM pyHKIIMU, OCBHIO
abcuucce U eme AByMs IpsIMbIMU
*COBOKYITHOCTb BCEX MEPBOOOPA3HBIX PYHKIIUU

Oynkuus F(x) Ha3zpIBaeTCs IEPBOOOPA3ZHON PYyHKIIHMH f(X) HA HEKOTOPOM
IPOMEXYTKE, €CIIA B KXKIOH TOYKE ITOTO MTPOMEKYTKA CITPABEIITUBO PABEHCTBO

flx)=F(x)
J".:J[F[ x))=F(x)

ﬁr v)dx =f (x)+
F'lx) =f (x)
|,mM
3Havenne ** X = 3X - O papno ...
[1]
Iiln .l“'f:' - \-+:1"4
Buagenme ' X +3X- 10 papno...
[7]
lim X +8x- 9
Bnauenue * 4= 3X- 9 pagno. ..
4
e
0
*0,25

[TepBrIil 3ameyaTeNbHBIN MPEaET UMEET BU. . .

[1m—
TR

i



. X
Ihm—— =1
% v 0 SIN X

. RY
[1m — =0
v SIN X

. X
[1m — =1
1 SIN X

[TepBbiii 3aMeyaTeNbHbIN MTPees PACKPBIBAET HEONIPEAEIEHHOCTh BUA. . .
00-00

0
* ()
100
1

o

HE CYIIECTBYET

BTOpOﬁ 3aMedaTeIbHbIN Mpcacii paCKpbIBACT HCOIIPCACICHHOCTL BHUA. ..

F* oo 8
8 8

RS

HE CYILIECTBYET

[Tpu neneHun NOCTOSHHON BETUYMHBI HA OECKOHEYHO OOJIBIIYIO

HOJyYaeTcs. . .
HEOIPEICICHHOCTh
*OeCKOHEYHO MaJlas BEJIMYMHA
OrpaHUYCHHAS BEJIMYHMHA
OeCKOHEUHO 00JIbIlIas BEIUYNHA

1
» PaBHO. ..
lim | 1+—
3Hauenue mpegera '
0
*e

—_ S



Iimsin h%
v X paBHO...
3HavyeHue npeaena
0
*1
n
X
2
Iimsin4.r
3navenue npegena " <V paBHO...
[2]
VY CTaHOBUTH COOTBETCTBUE MEKIY MpPEAeIaMH U UX 3HAYCHUSIMH
\ 2
. ay - X
[1m———
—20xT =14 =1
2 A
X = 2x
Ilmﬁ
v 4- ._}.1'|.-_ :_1
3,2 i
. 2xT + 4y
[im=———
—-1 x"=2 =
. X" -x
lim
—-2 x=1 =02
=0,5
=-0,5
Yy oy
.2y - x+1
|I11‘I—_-\3
Boerupenure © - XA -8
0
*1
0,5
o
.
2

T
.2y - x+1
m=— - 72

Berupcmurs 7 X HAXT - 8



—_ O

*0,5

o

o0

2

Iiln"'ﬂ"'1
Beruucnurs X +1

0

*]1

0,5

o4

o0

2

“HIE—:;;il_
Bbrumcauts © - X FXT =8

0

*]1

0,5

o4

o0

2

VYK-14. TI'pamMoTHO, JIOTMYHO, AapPryMEeHTHPOBAaHHO dopmupyer
coOCTBeHHbIe Cy:kIeHuss " ouneHku. Otamyaer ¢akTbl 0T MHEHHUId,
HHTEpNpeTaluil, ONEHOK W T.J. B PACCYXKIACHUSAX [PYrUX YYACTHHKOB
AeSITeJIbHOCTH

[TpousBoaHast GyHKITUN y =sinl0x paBHa...

coslOx
-coslOx" - 10x-
xCcos10x -30x"
-sinl0x 30x°
[TpousBoaHast pyHKUIMHU y =XsInx paBHa...
*SINX + X COSX
COSx
X+ COosX
SINX - XCOSX



IIpomsBoanas Gpyrkimn X = | pasHa...

-(x-1)

e (X- 1'}_:
1/ x
L/A(x-1)

yCTaHOBI/ITB COOTBCTCTBUC Mexmy q)YHKIII/ISIMI/I Hn Ux HpOI/ISBOI[HI)IMI/I:
Vv =¢083x _- 35in3x

- ¥ ]
J o -0
2 n—

1 =CO08 7ol
X=X X
) =sin(- 3x) _- 3cos(- 3x)
x 1 X
V== ill’IT = :Cﬂh"?
I = ] 2
RY
Jcos=
= 2
¥ ¥
S I |
- —SIn—
= X" X

YcTaHOBUTH COOTBETCTBUE MCIKOY (bYHKIII/IHMI/I N UX IIPOU3BOAHBIMMU:

4
v=In(4x-3)_Fv- 3
y=e 4t
y=e" 30

-4
v=In(3-4x)_3- 45

4
= 4x-3
—-4e
VY CTaHOBUTH COOTBETCTBUE MEXAY QYHKUUSIMHU U UX TPOU3BOIHBIMU:
1
S .
V= tgf= LCOSs E
2
2 - .
y=ctg= x7sin=



2
— CO0s 2x
|
L
Yool v
_2cos 5
. vlt) =5+3r v(t)
3aKOH JBHUXCHUA MaTepI/IaJIBHOI/I TOYKHU UMECT BU , TJC
—
— KOOpI[I/IHaTa TOYKHU B MOMCHT { . Torz[a CKOpOCTB TOUYKU HpI/I [ =z paBHa. ..
[12]
. vlt) =243 ++¢
SaKOH JBHUXCHUA MaTepI/IaJ'II)HOI/I TOYKU UMECCT BUJT , TAC
' _ koopauuara Touknu B Moment ! . Torma ckopocts Touxy npu ! = pasha...
[5]
=2x% +1
[pousBoanas GyHKIUH B Touke (0,0) paBHa...
[0]
1 =CO0S2x
Boruncnuts npou3BoaHy0 QYHKIUH -
2sin2x
%= 25In2x
2siny
-smn2y
SN X
v =sinsx
Boruucnuth npon3BoHy 0 QYyHKIMH
Scosdxy
%k
- 5C0s 5y
5sinsx
- COS3x
COsdx
=2y +1

[TpousBoaHast GyHKIUY - B Touke (0; 0) paBHa...



IlepBas npousBoaHas QyHKUMHU = - " 3TO:
yCKOpEHHe
#CKOPOCTh
IUIOIIA]b
1
o0BeM
#yrnoBoit Koa(pHULueHT

Bropas npousBogHas GpyHKIMH - ' 7 3TO:
*ycCKopeHue
CKOPOCTb
TUTOIIA]Th
1
o0beM

[TpousBoaHAast BTOPOTO NOpAJIKA PYHKIIUU y=e paBHa...

0.2¢"
0,04¢™

YK-1.5. Onpeaensier 1 OLeHUBAET MOCJEICTBUA BO3MOKHBIX pelleHUi
3a/ia4M.

£.00) f(0)dx + g () (1)dy =0

YpaBHeHue BU1a SIBIISIETCSI
YpaBHEHHEM. ..

bepnynmn

*C pa3ensIonMMUCcs MepeMEHHBIMU

OJIHOPO/IHBIM

JIMHEHHBIM

JIMHENHBIM OJTHOPOIHBIM

Vpasuenue puna - TP () =¢(x)

bepnyum

C pa3ACIAIOMUMUCS ITePEMEHHBIMHU
OJTHOPOJTHBIM

* IMHEHHBIM

JUHEHHBIM OTHOPOHBIM

ABJISICTCS] YPABHEHUEM. . .



YpaBHeHHE BUIA Vo p(x) =g(x) v n #0,n #1

YpPaBHEHHEM. ..

*bepHymu

C pa3aeisIOMUMUCS TEPEMEHHBIMU
OJIHOPO/IHBIM

JIMHEUHBIM

JUHEWHBIM OJTHOPOIHBIM

ABJIACTCA

v+ 101 +25y =0

Pemennem nmuddepennmanbHOTO YpaBHEHHS - SBJISIETCS

ceMeNCTBO QyHKIIUH. . .
"= (C,co8(- 5x)+ C,sin(- 5x))
Y =C,cosl-5x) +C,sinl- 5y
Y= (Cx+C,)
Y =Ce ' +Ce"
V- 91 =0
Pemenniem nuddepeHimaibHOro ypaBHEHHS - : SIBJISICTCS

CEMEUCTBO (PYyHKIIHIA. ..

Y = (Cx+C,)

Y =C cos3x+C,sin3x
Y =" (Cx+ C,)

* }r — £—|- {?' ax + £—|: {?."' Ly

P ;._. v
V'=C gBnsercs ceMeicTBO

Pewmennem nuddepeHunanbHOro ypaBHeHHUS -
GyHKIUIA. ..
v=¢ ' +C
y=4¢" +C

| PR
y —_— > +
o ——4{ C

R S
Pemennem nuddepenumanbHOro ypaBHeHUS Vo=SIEY gpnseres

CEMEUCTBO (PYyHKIIHIA. ..
vy=2cos2x+C
y==2c082x+C



Jluneiinoe nuddepeHnnanTbHOEe YpaBHEHUE yo+ap(x) =¢(x) pelIatoT ¢
MOMOIIBIO 3aMEHHI. . .
v =xt
v=xt+C
%V =HV
Y=ty

y=uly

JuddepenunansHoe ypaBHeHue bepaymim
Vo ep(x) =g(x) " n =0 #1
v =xi
Vv=xt+C
%V =V
V=u+y

V=V

pemaroT € MIOMOIIBIO 3aMCHBI. . .

JuddepeninanbHpIM YpaBHCHHEM Ha3bIBACTCS YPaBHCHHE. ..
*CBSI3BIBAIOIIEE HE3aBUCUMYIO IIEPEMEHHYIO, HCKOMYIO (DYHKITHIO B €€
MIPOM3BOIHBIE.

CBSI3BIBAIOIIEE NCKOMYTO (DYHKIIMIO C HE3aBUCUMOM TTEPEMEHHOM 1 Habopa u3 n
MOCTOSTHHBIX UHTETPUPOBAHUS

BBIpAXkAIOIIee 3aBUCUMOCTh CTapIlIeil U3 MPOU3BOJAHBIX HUCKOMOUW (PYHKIIMH OT
HE3aBUCUMOI NepeMEeHHOM, (PYHKLIUH U TPOU3BOAHBIX

cBs3bIBaroniee AudepeHImanbl He3aBUCUMON TEPEMEHHOM U KICKOMOM (DYHKITUH.

Pacnionoxure ypaBHEHHS 10 BO3pacTaHUIO Nopsaka qudepeHnnanbHOro
ypaBHEHHUSI:

(47 + ' =sinx
I:-!lllj l|-I - [
—+35xy =y
dx”

X

Py =)

vty =4y



JuddepeHnnanbHBIMU YPAaBHEHUSIMH TIEPBOTO MOPSAKA SBIISIOTCS
YpPaBHEHHS. ..

4 X1+ psix =0

x+sinx -y =0
1"+ ypsiny + 1 =l
#f 1)+ )" =sinx
g V' =1 Sin2y
V-9 =0

[Topsinkom mudpepeHnanbHOr0  ypaBHEHUS
Floa, vty ") =0
Ha3bIBACTCA. ..
BBICIIIAS] CTETIEHb HE3ABUCUMOM MTEPEMEHHON X
*BBICIIINI TOPSOK IPOU3BOTHOM, BXOIAIIEH B ypaBHCHHE.
BBICIIIAs CTETICHb (DYHKIIMU, BXOMIAIIEH B ypaBHEHUE.
MOPSAOK HU3IIEN NPOU3BOJHOM, BXOIAIIEH B ypaBHEHNE

HailiguTe KOpHH XapakTEpUCTHUYECKOTO YPaBHEHUS OOBIKHOBEHHOTO

- 9y =10

g depeHInaibHOro ypaBHEHUS -
*/ﬁ.f_ :31 /ﬁ-: — 3

J";.-_ :(}1 /ﬁ,: —- 3
7. =0, 7, =S

-

— _F
.l')-' ¥ _..}

HaiinuTe KopHH XapakTEPUCTHUECKOTO YPaBHEHUS OOBIKHOBEHHOTO

v 4y =0

muddepeHInaIbHOr0 YpaBHEHUS -
f;.f :2 /ﬂ.-‘l == 2

/. =0, /, =4
o
wly =20, Ay == 2

/=7, =2i

CocTaBbTe XapaKTEpUCTHUECKOE ypaBHEHUE i TudpepeHInanbHOTro

ypaBHEHUS ytry =0
K 4+k=0
«hi+1=0
k*- k=0

-

k=0



CocTaBbTe XapaKTEepUCTHUECKOE ypaBHEHUE i 1udPepeHIInamTbLHOTO

L +H‘.’+ N y —
YpaBHEHUS <) 3y'-r=0

2k +3k =0
« 2k +3k-1=0
2k + 2k =0
2 +3k-k=0

Kakue U3 yKa3aHHBIX YPaBHEHHUIl ABJIAIOTCS TMHEHHBIMI YPABHEHUSAMH
yi+lx+1) y =20

-

v xy=lx-1)y"
y)'= 3xy =3y +12
gy'= Sy =x+12

gy +xy=x-1

V- Ty =x)”

Kakne n3 yka3aHHBIX YPaBHEHUH SBIIAIOTCA YpaBHEHUAMH bepHyin

viHlx+1) =207

# s
#.1"+ v =(x- 1)y
V= 3xy =3x+2
- Sy =x+12
V't vy =x- |
g V'= Ty =x)
dx
dy =—
O6mum pemeHueM qudpepeHnanbHOro ypaBHEHUs X gBnsercs
V=X
V=x+c
<V =In|x|+c
v :|1'I|.T|
l
=- =+
X"
1
V==t
X
dy =dx

OO6mum pereHueM quddepeHnanTbHOr0 YpaBHEHUS SIBJISIETCS



Y cTaHOBUTH COOTBETCTBHE MEXY AU(hepeHITUATHHBIMHA YPABHEHUSIMHA U
UX PELICHUSIMHU

]. - -
P ==sim3x +C

Y =C0s3x_- T3
po=- l~;i1’|"€w+f
y=-COosox_- 37T
X X
V=C08S5 V¥ =asins+C
= ]
‘ll- - .1|I.- -
V' ==-C0s% v =-3simn=+(
I = 2
. X
v == 3sIn

- X -
v =sin=+(
= 2

VY cTaHOBUTH COOTBETCTBUE MEXY AU(PdepeHIInaTbHBIMA YPABHEHUSIMU U
UX pELICHUIMU

1

dy =¢*'dx _V =59 *C
1 —-l>1"'+f

dy =e ~'dx _V —7 3¢
dv=2¢ "dx_y=-¢"+C
dy =¢" “dx_y=2¢" " +C
_v=¢+C

N T

1 —E{

Hazosute nopsaok nuddepeHimanbHoro ypaBHeHUs yiHyT =0



Pedepar — 3T0 KpaTkoe H3JI0KEHHUE B MUCBMEHHOM BHJIE COJICPKAHUS H
pe3yibTaTOB HMHIUBUIYyaJIbHON YueOHO-UCCIIEIOBATEILCKON JIESATEIHHOCTH,
UMEET perjiaMeHTUPOBAHHYIO CTPYKTYpy, cojliepkanue u odopmieHue. B
yCTHOM (hopMe peanu3yeTrcs Kak JoKJIaa Ha KOH(DEPEHIINH.

IIpumepHbie Tembl  pedeparoB  (IOKJIAA0B) MJA  NPOBeACHHS
KOH(epeHunu:
. Onpenenureny U UX TPUIOKEHHUS.
. [Ipnnoxenuss MaTpuil B SKOHOMUYECKUX MOJIEIISX.
. [locTpoeHnne 0OpaTHOI MaTpPHUILIBI JIIEMEHTAPHBIMU NPE0OPA30BAHUSIMU.
. Meron XKopapana-I'aycca pemieHnst CUCTEM JIMHEWHBIX YPaBHEHU.
. [IpunoxxeHus TUHEHHON anreOphl B 3a7a4aX SKOHOMHUKH.
. IIpunokeHus: BEKTOPHOM ajireOpsbl B 33/1a4aX YKOHOMUKH.
. IIpunoxeHus: aHaTUTHYECKON N'€OMETPHHU B 3a7a4aX YKOHOMUKH.
. [Ipunoxxenus MaTeMaTUYECKOro aHaanu3a B YKOHOMUYECKUX MOJEIIAX.
. [Ipunoxenus: GyHKIIMA HECKOJIBKUX MEPEMEHHBIX ISl 00pabOTKU Pe3yJIbTaTOB
DKCIEPUMEHTAJIBHBIX JAHHBIX.
10. Tlpunoxenus nuddepeHnanTbHbIX YPaBHEHUN H UX CHCTEM.
11. buorpadun Benukux mareMaTtukoB Poccun.
12. buorpadun BeIMKUX MaTeMaTUKOB 3anaaHoi EBporbl.

O 0 1 N D Wi —

Bonpocs! AJ1st NpoBeieHUs1 MPOMEKYTOYHOI0 KOHTPOJIS
YK-1 CrocobeH OCylIecTBIsATh TMOUCK, KPUTUYECKUN aHAIU3 W CHHTE3

uH(pOpMAaIUH, TPUMEHSITh CUCTEMHBIN MOAXO/ i1l PEIICHUS TOCTABIECHHBIX 3a/1a4
Bomnpocsl k 3k3aMeny:

. [lonsiTne BekTopa. Onepanuu HaJl BEKTOPaMHU.

. Paznoxenue no 6aszucy. Cucrema KOOpAHHAT

. CKansipHOE NMpOU3BEICHUE

. Bextopsl B mpocTpaHcTBe

. [IpocTpancTBo R". n — MEpHBIE BEKTOPHI U ONIEPALIUH HAJT HUMU

. CkanspHoe npousBeneHue B R".

. JInneitHast 3aBUCUMOCTh BEKTOPOB

. bazuc u paHr cucremMbl BEKTOPOB

. Marpuupbl. OCHOBHbBIE IOHSTHS

. HacTHBIE TUIIBI MaTPHI]

. Onepauuu HaJ MaTpUIIAMHU

. YMHOXXEHHUE MaTpPHII

. TpancnioHHpOBaHME MaTPULL

. Onpenenurenu

. CBOIICTBa onpenenuTeneu

. OOpatHast maTpuia

. Panr matpuiel

. CucreMbl TMHENHBIX YPaBHEHUN

. MeTroapl pelieHnst CUCTeM JIMHEHHBIX YpaBHEHU N

. OIHOPO/IHBIE CUCTEMBI JINHENHBIX YPaBHEHUI

01N DNk~ W -

N — = = = = = = = = = \©
SO0 INWUVM BN WN —=O



21

. YpaBHEHME JIUHUU
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

YpaBHEeHHE TPAMON

Kpussie BTOpOro nopsaka

[110CKOCTh B IPOCTPAHCTBE

[IpsiMast TMHUSA B IPOCTPAHCTBE

IToBEepXHOCTH BTOPOIO MOPSAKA

[Ipenen ¢pyHkuMM B TOUKE

CpaBHeHHE OECKOHEUYHO MaJIbIX

HuddepenunansHoe ucurcieHue GyHKIMHA OJHOM MepEeMEHHOM.

HenpepsiBHOCTS QyHKIIMH

[TpousBoaHast GyHKIUY.

AJropUTM HaXO0XKJIE€HUS TPOU3BOJHON

3aBUCUMOCTH MEXTy HEMPEPHIBHOCTHIO U AU HEPEHITUPYEMOCTHIO (PYHKITUN

[TpaBuna nuddepeHnupoBanms

[TpousBoaHast COXHON QyHKIUN

[TpousBoaHast 0O6paTHON (QyHKIMH

Jlorapudmuueckoe nuddepeHupoBanme

[Tpon3BogHBIC BBICIINX MOPSIIKOB

[TpousBoHBIC HESBHOUN QYHKIIMN

['eomeTpryecKnii CMBICI ITPOU3BOJHOMN

MexaHu4yecKui CMBIC TPOU3BOAHOMN

Huddepentnuan GyHkIun

['eomerpuueckuii cmpicn quddepennnana

[Tpumenenue auddepenimana B IpuOIMKEHHBIX BEIUUCICHUSIX

CaotictBa mudepeHnmnpyemMbix GyHKITHMA

[TpaBuso Jlonurans u ero npuMeHEHUE K HaXO0XACHUIO Npeesnia GyHKIHH

MOHOTOHHOCTH (PYHKIIUU

BrinyknocTs 1 BOrHYyTOCTh rpaduka pyHkiuu. Touku nepernda

AcuMnToTsl rpaguka QyHKIUU

[ IprMeHeHvie POM3BOMHBIX K MCCIISIOBAHMIO (DYHKIIMI 1 TIOCTPOSHHIO UX Tpa(rKoB

3amaun 0 HAaMOOJBIITNX U HAMMEHBIIINX 3HAUCHUSAX BEININH
HuddepennuanpbHoe wucyucieHne (YHKIUNA HECKOIbKUX HE3aBUCUMBIX

IICPCMCHHBIX. OCHOBHBIC TIOHATHUS U OIIpCACIICHUA

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

[Tpenen ¢hyHKIIMM HECKOIBKUX MEPEMEHHBIX
HermnpepsIBHOCTD (DyHKIIMH HECKOJIBKUX ITEPEMEHHBIX
YacTHble TPOU3BOAHBIC (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX
HuddepennupoBanue GyHKINNA HECKOIBKUX MEPEMEHHBIX
YacTHble TPOU3BOIHBIE BBICIIUX MOPSIIKOB

DKcTpeMyM (QYHKIIMH HECKOJIBKUX MTEPEMEHHBIX

Meto HaMMEHBIIUX KBAIPATOB

DKOHOMHUYECKUI CMBICII IPOU3BOTHOU

[TepBooOpa3Has PyHKIMS U HEOTIPEAECICHHBIA HHTErPall.
OcHoBHBIE (POPMYJIBI UHTETPUPOBAHUS

WHrerprpoBaHyie OCPEICTBOM PAIOKEHHsI TOIBIHTETPATHHOM (DYHKIIMM Ha cliaracMble
HuTerpupoBaHue nNoCpeICTBOM 3aMEHbI IEPEMEHHOM



65. UnTerpupoBanue nojsenenneM (GpyHKIM o 3Hak auddepeHimana
66.1luTerpupoBaHue 1Mo 4acTsiam

67. nterpansl oT PyHKUIUHN, COAEpKAIIUX KBAPATHBIM TPEXUWICH
68.MlHTerpupoBaHue palOHAIbHBIX Apo0ei

69. nTerpupoBaHue TPUTOHOMETPUUECKUX PYHKIUN

70. UnTerpupoBaHue uppalvoOHaNbHBIX GyHKINN

71. HeGepyuiuecs: HTErpaibl

72. OnpeneneHHbI HHTErpall KaK Mpeiesl HHTErpajbHbIX CyMM

73. CBoMCTBA ONpPENEIEHHOIO HHTETpaja

74. CBsA3b ONPEACIICHHOTO UHTErPaJia C HEONPEAEIEHHBIM HHTETPATIOM

75. 3aMeHa MepeMEHHOMN B ONIPEACIICHHOM UHTErpalie

76. UHTErpupOBaHUE MO YACTSAM B ONPEICICHHOM HHTETpaje

77. Ob1mas cxema MPUIIOKEHHUS OTPEICTICHHOT0 HHTETpalia

78. BprunciieHne IIOMIAEH TIIOCKUX (GUTYP C TOMOIIBIO OMPEISICHHOTO
UHTErpasia

79. Berunciienne 00b€MOB T€J BPAILLIEHHS C TOMOILBIO ONPEEICHHOI0 UHTErpaa
80. HexoTopsie mpuioKeHUsl ONPeAETIEHHOIO HHTErpaia B SJKOHOMUKE

81. HecoOCTBEHHBIE HHTETPAJIBI

82. IlpunoxxeHust HECOOCTBEHHBIX UHTETPAJIOB B SKOHOMUYECKHUX 3a]ja4ax

83. duddepenunanpubie ypaBHeHusl. OCHOBHbIE TOHATHUS U ONPEICIICHUS

84. Iuddepennnanbubie ypaBHEHHS C pa3JICISIOIIMMUCS TIEPEMEHHBIMU

85. lnddepennumanbubie ypaBHEHUS ¢ OJHOPOIHOMN ITPaBOM YaCThIO

86. JIunelinpie nuddepeHIanbHbie ypaBHEHUS TIEPBOTO MOPSIKA.

87. YpaBHenue bepnyinu

88. JnddepeHimanbHble ypaBHEHHS, IOMYCKAFOIIFE TOHMDKSHHUE ITOPSIIKA

89. Jluneitnble onHOpoAHbIE AU(EpeHIInaIbHbIe YPaBHEHUSI BTOPOTrO MOPSIKA C
MOCTOSTHHBIMU KOA(pPUITUECHTAMH

90. JIuneiiHble HEOMHOPOAHBIE TU(PEepEeHIINAIbHbIE YPAaBHEHHUSI BTOPOTO MOPSAJIKA
C OCTOSIHHBIMU KO3 (DULIMEHTAMU

91. JIuneiinble cucteMbl U PepeHIalIbHbIX YpaBHEHUN

92. INpumenenue armapara qudhepeHIMATBHBIX YpaBHEHH B 3KOHOMUKE

93. MeTon Bapual i IpOU3BOIILHOM TTOCTOSIHHOM

94. TToncranoBka bepHyium

95. Byl mudhepeHIMaTbHBIX YpaBHEHHH BBICIIIMX TTOPSIKOB

96. UucnoBbli€ psibl.

97. HeoOxonuMbli TPU3HAK CXOAUMOCTH PSIOB.

98. JlocTaTouHbIE NPU3HAKH CXOJAUMOCTH PSAOB C IMOJOXKUTEIBHBIMH YI€HAMU
99. CxoauMoCTh 3HAKOTIEPEMEHHOTO Psijia

100. ITpu3Hak cXOAMMOCTH 3HAKOYEPEAYIOIIETOCA psAla

101. YcnoBHas n abCOMOTHASA CXOAUMOCTD psiaa

102. ®yHKIMOHAIBHBIE PSAIBI

103. Crenennsle psiabl

104. O61acTh CXOAUMOCTH CTENIEHHOTO psijia

105. Teopema Abens

106. ITpuznak Beliepuirpacce



107. Paner Telnopa u Makinopena

108. [eiictBrst O CTENEHHBIMH PsiTIaMA

109. Tprvenenwe psiioB K PUOTVKESHHBIM BBIMHCTICHUSIM

110. KomrutekcHbie unciia. OCHOBHBIE TOHATUS

111. Anrebpanyeckas popMa 3anucy KOMIUIEKCHOTO YHCiia

112. Tpuronomerpuueckas popma 3anucu KOMIJIEKCHOTO YUcia

113. Tloka3arenpHas (hopma 3aMMcu KOMILIEKCHOTO YUCIa

114. JleiicTBus HaJ KOMILJIEKCHBIMU YHCJIaMU B ajredpandeckoit opme
115. JleticTBUs Hal KOMIUIEKCHBIMU YUCJIAMHU B TPUTOHOMETpPUYECKOH opme
116. [leficTBust Ha/l KOMIUIEKCHBIMU YUCJIAMH B TIOKa3aTeIbHON opMme
117. Pemenne anreOpandeckux ypaBHEHUN ¢ KOMIJIEKCHBIMUA KOPHSIMU
118. Koadpdunuent Ixuau

119. JInCKOHTUPOBAHHBIN J10XO/T

120. DxoHOMHUYECKHE MPUIIOKEHUS ONIPEICTICHHOTO HHTErpayia

TecToBBIE 3alaHUA WIH NMPAKTUYICCKUE 3a/ITaHUs
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3. Onpenenurens.

4. HaGop 3HaueHUl epeMeHHBIX,
oOpararonil ypaBHEHHS CHCTEMBI
B HEBEPHbIE TOXKIECTBA.

Cucrema JTMHEHHBIX anreOpandecKux
YpaBHEHUI HA3bIBACTCSI OJHOPOIHOM, €CIIH. . ..

1. Ompenenutens CUCTEMBI paBeH
HYJIIO.

2. CB0OOIHBIE WIEHBI pABHBI
HYJTIO.

3. CBobOoHbBIE UIEHBI PaBHBI
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4. OmnpenenuTesb CHCTEMbI HE
paBeH HYJIIO.
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KBaaparuunsbie ¢gopMbl

KBaaparuunas popma:
1. ITonoxxuTenpHO OIpeesieHa, eciu...
2. OTpuuarenbHO ONpeEAEseHa, eCiu. ..
3. [onoxxuTenbHO MOMYOIpEesieHa, eCIu. ..
4. OTpuuaTenbHO MOTYONpeesieHa, €CIIH. ..

1. 'maBHBIE MUHOPBI €€ MaTPUIILI HE
OTPpULIATCIIbHBI.

2. I'maBHBIC YETHBIE MUHOPBI €€
MaTpulbl HEC OTPULATCIIbHBI,
HEYETHbIE — HE MOJIOKUTEIIbHBI.

3. 'maBHBIE MUHOPBI €€ MaTPUILIbI
MOJIOKUTEIHHBI.

4. I'naBHBIE YE€THBIE MUHOPHI €€
MaTpPHULIbI TOJOXKUTEIbHBI, HEYETHbIE
— OTpULATCIIbHEL.

l'[pmlomemm TCOPUH MATPUI 1 BEKTOPHOI'0 aHAJH3a B OKOHOMHUICCKUX MOAECTIAX

B monenu JIeoHThEBa YMCIIO MPOU3BOIALINX
OTpaclieil...

1. PaBHO unciy noTpeOIsIonmMX
oTpaciiei.

2. Menbliie yncia noTpedIsonnX
oTpaciiei.

3. Bomnbiie uncia noTpeOIsIonx
oTpaciiei.

4. He 60nb111€ ynicna
NOTPEOISIONIUX OTpaciei.

[IpocTaBuTh COOTBETCTBHE:
1. YpaBHenue moaenu JleonTreBa.
2. Martpuiia npsiMbIX 3aTpar.
3. Koneunoe norpebienue.
4. Matpulia OJIHBIX 3aTpar.

1n
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4. X=S5Y

AHajuTH4YecKas reomMeTpus

[Ipsimas, npoxonsiias uepe3 TOUKU
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1.-x+2y+z+3:O

5 2x- y+z+5=0
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2x+y+z=0
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- y+3z+1=
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MIPUHAJIeKALEN IITIOCKOCTH

3x+y-2z-3=0

, paBHa...
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KoMniiekcHbIe Yucaa

3HaueHHUe \/_4 PaBHO ...

3HaucHue \/_9 paBHO ...

BBenenue B anajius

Vkazare 00J1aCTh OIIPEACICHUA
X- ]
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byHKIIMHN

1. (—o0; +00)
5 =3 ul-33U(3+)

3. (c0;—3) ¢ (3;+90)
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VYka3zaTh 007aCThIO ONPEIEICHUS
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AunddepenunanbHoe ncyuciaeHne QyHKIMl
oHOM nepemeHHOoM. IIpousBogHast QyHKIIMHU U €€ CMBICJI

[MpousBoaHas (GyHKIHMN 1. -3sin3x
3 3sind
4 - 3siny
HpousBoz_[Ha;I byHKIMH | c os(x’ - 8)

1 =sin(x” - 8 ' .

- { o) paBHa... ’ dcos{a - 8)
;- 3xcos( - 8)
4, 3 cos(x’ - §)

HccaenoBanue pyHKIM U IOCTPOeHHE IPaPuUKOB

CKOJIBKO TOYEK TIepernda uMeeT
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JAnddepeHunanbHoe HCHHUCTCHUE PYHKIMI HECKOJbKHUX TMEPeMEHHBIX

1

YactHoe npupaiienrue QyHKIII

z=flx,y]

10 IEPEMEHHOM X

HaxogirT ...

1. 3agaBas mpupaiieHue Ax
OCTaBJIsIs IEPEMEHHYIO V
HEU3MEHHOM.

2. 3ajmaBas mpupalieHue Ay
OCTaBJIsisl IEPEMEHHYIO X
HEU3MEHHOM.

3. 3ajaBas mpupalieHus Ax
4. OcraBiisisi NEpEMEHHbIE
HEU3MEHHBIMH.

u

YactHoe nmpupaieHue QyHKIUHU

z= f(x ) J’) II0 TIEPEMEHHOM Y

HaxoiT ...

1. 3aymaBast mpuparicHue Ax
OCTaBJIsIsl TIGPEMEHHYIO )
HEU3MEHHOM.

2. 3ajaBast IpUpaIleHUe Ay
OCTaBJIsisl IEPEMEHHYIO X
HEU3MEHHOMU.

3. 3amaBas mpupaneHus Ax
4. OcTaBisist NepeMEHHBIE
HEHU3MEHHBIMH.

HNHuTerpanbHoe ucuncjieHne GyHKuMi OHOM epeMeHHOM.
HeonpeneneHHbIi HHTErpaJl

| | HNuTerpupoBanne — 3T0 AEHUCTBUE. ..

| 1. PaBHOE TPOM3BOAHOM C




MPOTUBOMOJIOKHBIM 3HAKOM.
2. PaBHOE

g hepeHInpPOBaHUIO C
MPOTUBOMOJIOKHBIM 3HAKOM.
3. ObpatHoe

b depeHIrpoBaHUIO.

4. ObpatHoe
nuddepeHIIuPOBaHUIO C
IPOTUBOIIOJIOXKHBIM 3HAKOM.

DyHKIMSA F (x ) Ha3bIBACTCS

11epBO0OPa3HOit 11 QyHKIKH / (x ) ,
eciu... (0oyiee OJTHOrO OTBETA)

’

1. Flx)=1(x)

2. [ (x)=F(x)

3. dF (x)=f{x)dx
4 dF(x)=f(x)+dx

OmnpeneneHHbIi HHTETPaJ

OnpeneneHHblil UHTErpall BIPaKaeT
poruecc. ..

1. CymmupoBaHus.

2. YMHOXEHHUS.

3. CoctaBneHnus OanaHca.

4. OnpenenieHus TPOILEHTOB.

['eoMeTprueckuii CMbICIT
ONPEAEIICHHOT0 UHTErpaja — 3To. ..

1. Yron HakioHa KacaTeIbHOM
K rpaduky GyHKIUUA B TOUKE
KacaHusl.

2. Ilnomaas KpUBOJIUHEUHOM
Tpamneuum.

3. O0bem Tena BpalieHusl.

4. CKOpOCTb JBUKECHUS TOUYKH.

O0bIkHOBeHHbIE TUPPepeHInATbHbIE YPABHEHHS

YacTHOMY pELICHUIO JIMHEHHOIO

¥ =de" + Be ™

HEOTHOPOIHOTO  MU(dEepeHIINATHEHOTO R .

A Sy =y = Av+ B

o2y - 15y =x +11 2
ypaBHEHUS : : o _

BHUJIy €r0 IIPaBOM YaCTH COOTBETCTBYET 3 P =Adx" + B

byHKIIHA. . . A v =dv+ B
OOuiee pelieHne JIMHEHHOIO CI I

OJTHOPOJTHOTO maddepennmansHoro | L. -

W P | v = T P:T'.II. T h-_l'.ll.
ypasHenus - 20y =0 pveer 7 Cie + Cx
BU]I... ~ Gy, o Ay
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YucjioBble U CTENEHHbIE PAAbI

3.
1

['apMoHnueckuii psig =

1. Cxopgmmcs.
2. Pacxomgmmmcs.




SIBJISIETCA ... 3. AOCOJIFOTHO CXOISIIMMCS.
4. YCIOBHO CXOISIIIMMCS.

2 [Tpuznak JleliOnuna npumensiercs npu| 1. 3HAKOMOJIOKUTEIBHOTO.
WCCIICIOBAaHUM Psifa. .. 2. 3HaKO4YEepEeIyIOIIErOCsl.

3. OYHKIIMOHAIBHOTO.

4. Psina @ypee.

3 PaarycoM cXOIUMOCTH psifa ¢ 3
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OOIIUM DJIEMEHTOM 3 n 2
SBJISIETCS. .. 7. 3
3. 2
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7.4 Mertoanueckue  MaTepHasbl, OIpeaessilOlIde  MPOUeAypPbl
OLICHMBAHMA 3HAHWH, YMEHHH, HABBIKOB, XapPaKTePU3YKIUMX 3TaNbl
(¢opMupoBaHUs KOMIIETEHIHI

KoHntpons ocBoeHuss AucuuIiiHbl  «MareMartuka»  MpPOBOOUTCA B
cootBerctBuM c [In Kyol'AY 2.5.1 «Tekymuii KOHTpOJIb YCIIEBAEMOCTH H
IPOMEXKYTOUHAs aTTeCTalusl 00yUarOIIUXCS.

Tekymuii KOHTpPOJb IO AUCHMUIUIMHE «MaremaTnka» NO3BOJSET OLIEHUTh
CTENeHb BOCIPHUATUS Y4yeOHOro MaTepuana W MPOBOAMUTCS JUISl  OLCHKU
pE3yNbTaTOB U3YUYEHUS Pa3esIOB/TEM TUCIUTIINHBIL.

Texymuii KOHTPOJb MPOBOJUTCA KaK KOHTPOJIb TEMAaTUYECKHUH (110 UTOram
M3YUYCHUSI OMNPEACICHHBIX TEM JUCIUIUIMHBI) W  pyOexkHbI  (KOHTPOJIb
OINPEJEIICHHOI0 pa3jiesia WK HECKOJIBKUX pa3/ieNioB, Epel TeM, KaK IPUCTYIIUTh K
M3YUYEHUIO OUYEepPEHON YacTu yueOHOro MaTepuana).

Texkymuii KOHTPOJb OCBOCHHUS  KaXJOro  paszielia JAUCIMIUIUHBI
OCYILIECTBIISIETCS JIEKTOPOM U MPENOAABATENIEM, BEIYIIIUM NPAKTUYECKUE 3aHATHS,
B BUJIE:

— YCTHOTO OIIpoca 110 TEOPHUH;

— MUCbMEHHOU pacueTHO-TpaduuecKkor paboThl;

— Kelc-3aJaHusl;

— MUCBMEHHOT0 OOIIET0 TOMAIIIHETO 33/IaHus;

— KOHTPOJIbHOHM paboThI;

— TECTUPOBAHMS IO OTAEJIBHBIM pa3esiaM JIUCLUILINHBI;

— MPOBEPKU pedeparTos;

— 3aCIIyIIMBaHUs JOKJIAI0B.

Kpurtepuu oneHky 3HaHUI NPU MPOBEEHUH ONPOCA.
OneHka «3a4TeHO» — JaH IpPaBUJIbHBIA OTBET, «HE 3a4TEHO» - JaH
HEeNpaBUIIbHBIN OTBET.



Kpurepun ouneHKH 3HAHWH CTYJIEHTOB IO BBINOJHEHHI0 PACYETHO-
rpa¢uveckux pador:

OmeHka «3a4T€HO»  BBICTABISETCS, €CIM  33JaHHE  BBIIOJIHEHO B
YCTaHOBJICHHBIN MHTEPBAJl BpeMEHH (J]0 Hayanaa CECCHH), B TIOJTHOM 00bEME WIIU B
MOJTHOM O00BbEME€ C HCIPABICHHBIMH  CAMOCTOSTEIBHO 1O TpeOOBAHHIO
MPEToAaBaTeNsi HOTPEITHOCTIMU BEIYHCIICHHH.

OneHKa «HE 3auTE€HO» BBICTABIACTCS, €CIIM 3aJlaHue HE BBIMOJTHEHO B
YCTaHOBJICHHBIN MHTEPBaJI BpPEMEHH (J]0 Hayaia CECCHUH).

Kpurepun oueHuBaHus BHINOJIHEHHUS KelC-3aJaHUM:

OTMeTKka «OTJIMYHO»—33JaHUE BBIIOJIHEHO B TMOJTHOM oOOBEME C
COONIOICHHEM  HEOOXOIMMOW  TOCJIEeIOBAaTeIbHOCTH  JICHCTBUH; B OTBETE
NPAaBWIBHO U aKKypPAaTHO BBITIOJIHSIET BCE 3alKCH, TAOJIMIIBI, PUCYHKH, YEPTEXKH,
rpaduKy, BEIYUCICHUS; MPABUIILHO BBIMOJIHSAET aHAIU3 OIINOOK.

OTMeTKa «XOpPOII0» —33JaHUE BBIIOJIHEHO MPABUIIBLHO C YY€TOM 1-2 Menkux
MOTPENIHOCTe WiId  2-3  HEJAOYETOB, MCIHPABJICHHBIX CAMOCTOSITENIBHO IO
TpeOOBaHUIO MPETIOAaBATENS.

OTMmeTKa «y10BJIETBOPUTEIBLHOY» —3a/IaHUE BBITOTHEHO MPABUIILHO HE MEHEE
YeM HaroJIOBUHY, TOMYIIEHBI 1-2 MOrpenIHOCTH WIIK OHA rpy0as ommoKa.

OTMeTKa «HeYyA0BJETBOPUTEJIBLHO»— JOMylIeHbl JBe (U Oojee) rpyObie
OLIMOKHA B X0JIe pabOThl, KOTOpPhIE OOYYAIOMIMIICS HE MOXKET UCIPABUTH JaxKe IO
TpeOOBAHMIO TIPETIOABATENS WM 3a/IaHHE HE PEIICHO MOJHOCTHIO.

Kputepuun ouneHKH 3HAHUI CTYJ€HTOB 10 BbINOJHEHUID O0IIMX
AOMANTHUX 321aAHMIA:

OneHka  «3a4T€HO»  BBICTABIAETCS, €CJIM  3a/laHh€  BBIIOJHEHO B
YCTaHOBJICHHBI MHTEPBAJl BpEMEHU (/10 HavaJla CeCCUM), B MOJTHOM O00OBhEME WU B
NOJIHOM 00bEeMe C UCHPaBICHHBIMU CAMOCTOSTEIBHO IO TpeOOBaHUIO
PENOAABATENS MOTPEIIHOCTAMU BEIYUCIEHUN.

OueHka «HE 3a4YTEHO» BBICTABIISIETCS, €CJIM 3aJaHUE HE BBINOJHEHO B
YCTaHOBJICHHBI MHTEPBAJ BPEMEHH (JI0 Hayaga CECCHH).

Kpurepun OLlEeHMBAHUSA BbINIOJIHEHUS KOHTPOJIbHBIX

(caMocTOsITEIbHBIX) PadoT:

OTMeTKa «OTJMYHO» — 3aJaHHC BBIIIOJIHEHO B IIOJIHOM 00beMe, 0e3 ommbok
B pacueTax, IPUBEJEHbI BCE MPOMEKYTOUHbIC BIUUCICHUS .

OTMeTKa «XOpOIIO» — 3aJJaHU€ BBINOJHEHO B I1IEJIOM MPaBUIbHO, C
HEOOJIBIIMMHU TIOTPEITHOCTAMHU B 1-2-X BBIYMCICHUSX, HE BIUSIONINX HA OTBET.

OTMeTKa «yHOBJIETBOPUTENbHO» — 3aJaHUE BBHITIOJHEHO MPABUIBLHO HE
MEHEE UeM Ha JIBE TPETH.

OTMeTKa «HEYJI0BJIETBOPUTEJIBLHO» — 3aJaHUE BBIMOJHEHO MPaBUIHHO
MEHee, YeM Ha JIB€ TPETH, C TPyObIMHU OIMMOKAaMM B pacueTax WU HEe BBIITOJTHEHO
MOJTHOCTBIO.

[To mucuunnuue «MaremaTrkay MpeyCMOTPEHO MPOBEICHHUE BYX BUIOB



TEeCTHPOBAHMS:

1. [TuchMeHHOe TECTUPOBAHUE PACCMATPUBACTCA KaK PyOEKHBINH KOHTPOJIb
YCIIEBAEMOCTH U MPOBOJAUTCS NOCIIE W3YUYEHHS OTIAEIBHOIO pa3ziesia WM pa3/ieiioB
JTUCUUTLUIUHBI.

2. KomnbloTepHoe TecTUpOBaHMe. 3aJaHus BKJIIOUCHBI B 0a3y aJlalTUBHOMN
ctpyktypbl TectupoBanus (ACT) wu wumerorcs B Hamuuuu B LleHTpe
nH(popManmoHHbIX TexHonorui Kyol'AY.

KpuTtepuu oneHKH 3HAHUH CTYIEHTOB NPHU NMPOBEAEHNUHN TECTUPOBAHMS:

OueHKa «OTJMYHO» BBICTABISETCA IPU YCIOBUM NPABUIBHOIO OTBETA
CTyJIeHTa HE MeHee 4yeM 85 % TeCTOBBIX 3aJIaHMIl;

OueHKa «XOpPOLIO» BBICTABISECTCS IMPU YCIOBUM MPABHIBHOTO OTBETA
cTyzieHTa He MeHee 4eM 70 % TEeCTOBBIX 3a/laHul;

OneHKa «y0BJIETBOPUTEIbHO» BBICTABIISIETCS MIPU YCIOBUU MPABUIHLHOTO
oTBeTa CcTyZeHTa He MeHee 51 %;

OuneHka  «HEYAOBJIETBOPUTEJIbHO»  BBICTABISECTCS  MPU  YCIOBUHU
IIPAaBWJIBHOTO OTBETA CTyAEeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJaHHM.

KpurepusiMmu  oumeHku  pedepara  sABISIOTCA:  HOBU3HA  TEKCTA,
000CHOBaHHOCTh BBIOOpAa HMCTOYHUKOB JIUTEPATYpPbl, CTENEHb PACKPBITUS
CYILIHOCTH BOMpOCa, COOMI0eHUsI TpeOOBaHU K 0(DOPMIICHHIO.

OneHka «OTJIMYHO» — BBINOJHEHB Bce TpeOOBaHUS K HANMCAHUIO
pedepara: o6o3HaueHa mpobdeMa U 000CHOBAaHA €€ aKTyaJIbHOCTh; CAeIaH aHaJIN3
Pa3IMYHBIX TOYEK 3PEHUS Ha pacCMaTPUBAEMYIO MPOOJIEMYy M JIOTUYHO M3TI0KEHA
cOOCTBEHHAasI MO3UILMS; CPOPMYIUPOBAHBI BBIBOJbI, TEMA PACKPHITA MOJHOCTHIO,
BBIZIEp)KaH 00BEM; COOJIIOICHBI TPEOOBAHHUS K BHEIIHEMY O0(DOPMIICHHUIO.

OneHka «Xopomo» — OCHOBHbIE TPEOOBaHUS K pedepary BHITOJIHEHbI, HO
Opu 3TOM JIOMyUIEHBl HEMOuEThl. B dacTHOCTHM, HMEIOTCS HETOYHOCTH B
U3JI0)KEHUU MaTepualia; OTCYTCTBYET JIOTWYECKash IIOCIeI0BaTEIbHOCTh B
CYXKJIEHUSIX; HE BhIIEpPkKaH 00BEM pedepara; UMEIOTCS yIylIeHUsI B 0()OpMIICHHUU.

O1eHKa «yA0BJIETBOPUTEIbHO» — HMEIOTCS CYIIECTBEHHBIC OTCTYILICHHS
oT TpeboBaHMil Kk pedepupoBanuio. B yacTHOCTH, TeMa OCBEIlIEHA JUIIb YaCTUYHO;
JomyuieHbl (paKTUYECKUE OWIMOKM B coJepkaHuM pedepaTa; OTCYTCTBYIOT
BEIBOJIBI.

OleHka «HeyIOBJIETBOPUTEJIbHO» — TeMa pedepara He pacKpsITa,
OOHapy’KMBaeTCsl CYIIECTBEHHOE HEMOHMMaHue mpoOieMbl WM pedepaT He
MIPEJICTABIIEH BOBCE.

Kpurepuu oueHnBaHus 0TBeTa HA 3a4ere:

YpoBeHbp KadyecTBa OTBETA CTYJEHTa HA 3a4eTe ONpeneisieTcs ¢
HCIIOJIb30BaHUEM CIIEYIOIIENH CUCTEMBI OLIEHOK:

1. OueHka «3a4TeH0» NPEeAnoIaraer:

Xopoliee 3HaHUE OCHOBHBIX TEPMUHOB U MIOHATHH KypCa;

Xopoliee 3HaHUE U BIIAJICHUE METOJAAMHU U CPEACTBAMU PELLICHUS 3a/aY;

[TocnenoBaTenbHOE U3JIOKEHNE MAaTEpHUAIIA KypCa;



YMenue GopMyIHpoBaTh HEKOTOPBIE 00OOIIECHHS IO TEME BOIIPOCOB,;

JIlocTaTOYHO MOJIHBIE OTBETHI HA BOMPOCHI IPH CIAYE IK3AMEHA;

YMeHne WCmonp30BaTh  (PyHIAMEHTadbHBIE TIOHATHS W3  0a30BBIX
€CTECTBEHHOHAYYHBIX W 001Ienpo(ecCHOHANBHBIX IUCHMIUIMH TpPU OTBETE Ha
JK3aMEHeE.

2. O1eHKa «He 32a4TeH0» MPEANoJIaracT:

HeynoBineTBopUTENBRHOE 3HAHUE OCHOBHBIX TEPMUHOB U MIOHATUN KypCa;

Heymenue pemats 3a1aum;

OTCyTCTBHE JIOTUKM U TMOCJIEAOBAaTEIbHOCTH B M3JIOKEHUU MaTepuaia
Kypca,

Heymenue ¢opmynupoBaTh OTAENbHBIE BBIBOJBI M OOOOIIEHUS MO TEMe
BOIIPOCOB;

Heymenue wucnonb3oBath (yHIAMEHTAIbHBIE TIOHATHS #3 0a30BBIX
€CTECTBEHHOHAYYHBIX U OOMIENPOPECCUOHANBHBIX MUCIHILUIMH TPU OTBETaX Ha
JK3aMeEHe.

Kpurepuu ouieHuBaHHMS 0TBETAa HA IK3aMeHe:

OneHka «OTJIMYHO» BBICTaBIseTCs OOydarolemMycs, KOTOpbIii o00namaer
BCECTOPOHHUMH, CHCTEMATU3UPOBAHHBIMU M TIHyOOKMMH 3HAHUSIMH MaTepHuaia
y4eOHOM MporpaMmbl, YMEET CBOOOJHO BBITIOJNHATH 3aJaHUs, MPEIyCMOTPEHHBIC
y4eOHOM NporpaMMoi, yCBOMJI OCHOBHYIO M O3HAaKOMMJICS C JIOTIOJHUTEIbHON
JTUTEpaTypor, PEKOMEHJIOBaHHOM yueOHON mporpammoin. Kak mpaBuio, olieHKa
«OTJIMYHO» BBICTABJSETCS OO0YYaIOIIEMyCsl YCBOMBIIEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKEHWA W TIOHATHW JUCHMIUIMHBI B WX 3HAYCHUHW [JI1 TPUOOpETaeMoi
CHEIUAIBHOCTH, MPOSIBUBLIEMY TBOPYECKUE CIIOCOOHOCTH B MOHUMAHUU, U3JI0XKEHUU
U HUCMOJb30BAHUM y4eOHOrO Marepuania, MpaBUIbHO OOOCHOBBIBAIOIIEMY MPUHSITHIC
pelieHus, BIAACIONIEMY Pa3HOCTOPOHHUMHU HABBIKAMU W MpPHEMaMU BBITIOJHEHUS
MPAaKTHYECKUX padoT.

O1eHKka «XOpOIL0» BBICTABISETCS 00ydaromeMycsi, 0OHapyKUBIIEMY MOJIHOE
3HaHME€  MaTrepuajia  y4yeOHOM  MporpamMmbl,  YCHEIIHO  BBINOJHSIOUIEMY
pelyCMOTPEHHbIE Y4EOHOH POrpaMMON 3aJlaHusl, yCBOUBIIEMY MaTEpHall OCHOBHOM
JUTEPATypbl, PEKOMEHJOBaHHOW ydeOHON mnporpammoil. Kak mnpaBuio, oneHka
«XOpOIIO» BBHICTABISIETCS OOydYaromieMycs, IOKa3aBIIEMy CHUCTEeMaTH3UPOBAHHBIN
XapakTep 3HAHUU MO JUCHUIUIMHE, CIOCOOHOMY K CaMOCTOSITEIbBHOMY TMOTIOJHEHHUIO
3HAHMM B XOJ€ JajbHelnieil y4eOHOM M NpoQecCHOHAIbHON JeATEIbHOCTH,
MPAaBUJIBHO  NPUMEHSIOLIEMY  TEOPETUYECKHE  IOJOKEHHMS  INPU  PEIICHUHU
MPAKTUYECKUX BOMPOCOB W 3a/ay, BIAACIONIEMY HEOOXOAMMBIMH HAaBBIKAMHU U
MpUeMaMH BBIMIOJTHEHUS MPAKTHIECKUX padoT.

OneHka «yAOBJIETBOPUTEJbHO» BBICTABISIETCS OO0yYarolmeMycsi, KOTOPbIH
MOKa3aJl 3HAHHE OCHOBHOTO MaTepualia yueOHOU nporpaMMbl B 00beMe, JOCTaATOUHOM
M HEOOXOAMMBIM JJs JajbHeimed ydeObl W TpeacTosuiel  paboThl 10
CMENMaJIbHOCTH, CIIPABWIICSA C BBINOJHEHUEM 3aJaHUN, MPETyCMOTPEHHBIX Y4eOHOI
MpOTrpaMMON, 3HAKOM C OCHOBHOW JIMTEPATypOM, PEKOMEHJIOBAHHOW yYCOHOM
nporpamMmoi. Kak mpaBuWiio, OLEHKa «yJOBJIETBOPHUTEIBHO»  BBICTABIIACTCS
oOy4aromieMycs, JAONMYCTUBIIEMY IIOTPEIIHOCTH B OTBETaX Ha »HK3aMEHE WU
BBIMIOJTHEHUU SK3aMEHAIMOHHBIX 3a/JlaHUi, HO O00JaJarleMy HeoO0XO0AUMBIMU
3HAHUSIMU 0] PYKOBOJICTBOM IPENOIaBaTesl Al YCTPAHEHUs 3TUX MOTPEUIHOCTEH,



HapyIIaoMEeMy IOCJIE0BATEIbHOCTh B M3JIOKEHUHM YydyeOHOro MaTepuana u
WCIBITHIBAIOIIEMY 3aTPY/IHEHUS [P BBIMOIHEHUH MPAKTUUECKUX PaldoT.

OueHka «HeyAOBJETBOPUTEJbHO» BBICTABIAECTCS OOydarolleMycs, He
3HAIOLIEMY OCHOBHOM YacTHM Marepuajia ydyeOHOM Nporpammbl, JOMYyCKAroIIeMy
MPUHIMITHAIBHBIE OIMTHOKH B BBIITOJHEHUH TIPEIYCMOTPEHHBIX yUeOHOM MpOorpaMmon
3aJlaHui, HEYBEPEHHO C OOJIBIIMMHU 3aTPYAHEHHUSIMHU BBITIOJHSIOIIEMY MPaKTUYECKUE
pabotel. Kak  mnpaBuio, OLEHKa  «HEYIOBIETBOPUTEIIbHO»  BBICTABIISETCS
oOy4aromemycs, KOTOpPbIi HE MOXKET NPOAOKUTh OOY4YEHHE WIM HPUCTYIUTh K
NESITEJBHOCTH 10  CHEUUAJIbHOCTH IO  OKOHYAaHMM  yHUBepcuTeTa  0e3
JOTNOJHUTENBHBIX 3aHATHI IO COOTBETCTBYIOIIEH JUCIUILINHE.
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nporpamMmam  OakanaBpuata». YTBepxkiaeHo 19.05.2015. No 187 Pexum
noctymna: http://kubsau.ru/upload/university/docs/pol/191.pdf

2. ITonoxxenue cucrembl MeHekMeHTa KauectBa [1nm Kyol'AY 2.5.1. — 2015
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11 Ilepeyenb HHGOPMAIMOHHBIX TEXHOJOTH, HCIOJIb3YyeMbIX
IPU OCYLIECTBJIEHMH 00Pa30BaTEeILHOIO NMPOLecca

1.1. Ilepe4eHb MPOrPaMMHOIO O0ecIeYeHUs
[Iepeuenp nuuensmnonHoro 10

Ne [ HaumeHoBaHue Kparkoe onucanue
1 | Microsoft Windows OrnepanioHHasi cUcTeMa
2 | Microsoft Office (Bkimouaer | IlakeT ouCHBIX PUITOKEHUI
Word, Excel, PowerPoint)
3 | Microsoft Project VYnpasneHue npoeKTaMu
4 | Microsoft Visio CxeMbl U JuarpamMmmbl
5 | Microsoft Visual Studio Pa3paboTka npunoxeHui
6 | Microsoft Access CYB/
7 | Komnac CAIIP
8 | Autodesk Autocad CAIIP
9 | Statistica Craructuka
10 | Cucrema TectupoBaHus TectupoBaHue
INDIGO
11 | IC.IIpeanpusarue ERP
12 | 1C.byxranrepus YuerHas cucrema

11.2 ITepeuens cB06O1HO pactpocTpansiemoro [10

Ne | HaumeHoBaHue Kparkoe onucanue

1 | Linux OnepanmoHHas cucrema

2 | Libre Office (Bkitouaer [TakeT 0(hUCHBIX NPUITOKEHUIA




Writer, Calc, Impress, Draw,
Base)
3 | Nanocad CAIIP
4 | Gimp ['paduueckuit penakrop
5 | Blender 3D-npoexTupoBaHue
6 | Notepad++ TexkcToBbIi pegakTop
7 | Cisco Packet Tracer MonenupoBaHie KOMIBIOTEPHBIX
cerei

** MepeyeHb MOXKET JOTOJIHATHCA Pa3padOTYNKOM paboyeit MpOrpaMMmBbl.

11.3 Joctyn k cetu HTEpHET

Hoctyn x ceru HHTepHET, MOCTYN B DSJICKTPOHHYIO HH(POPMAIMOHHO-
0o0pa3oBaTeIbHYI0 CPEely YHUBEPCHUTETA.

12 MarTepuajibHO-TeXHHYECKOe o0ecneyeHue 1js1 00y4eHus
MO0 AMCIUILINHE

Ne HaunmeHnoBaHue yueOHBIX HaunmenoBanue nomemenui it | Anpec (MECTOINOIOKEHHE) TOMELCHUN
II/TI| IpeIMETOB, KYpPCOB, AUCIHIUIMH| TPOBEICHUS BCEX BUIOB YYEOHOH | JUIS IPOBEACHHS BCEX BUIOB yUeOHOU
(Momyneit), NpakKTHKU, HHBIX JeATeNIbHOCTH, IPEyCMOTPEHHON JIeSITEIIFHOCTH, ITPEAYCMOTPEHHOM
BHJIOB y4eOHOW AEATEIEHOCTH, y9eOHBIM TUTAHOM, B TOM YHCIIE y9eOHBIM TUTaHOM (B ciydae
MIPEAYCMOTPEHHBIX Y4EOHBIM | TTOMEIIECHHS IJIs1 CAMOCTOATENBHOM peanuzanyy 06pa3oBaTEIbHON
IUTaHOM 00pa30BaTEIbHOM paboTBhI, ¢ yKa3aHUEM IIEPEUHS HporpamMMsbl B ceTeBoit hopme
MIPOrpaMMBbl OCHOBHOTO 000py0BaHus, y4eOHO- JIOTIOJTHUTENBHO YKa3bIBAETCs
HaIJISJHBIX TOCOOMIA HaVMEHOBAaHUE OPTaHHU3AIHH, C
1 MCIOJIB3yEMOT'0 TIPOrPAMMHOTO KOTOPOH 3aKJII04eH JJOrOBOP)
obecrieueHus
1 2 3 4
Mamemamuxa MomeweHne Ne13 I'[,

nocaao4Hbix mect — 180;
nnowanb — 129,8m? yyebHas
ayantopusi 4nsi NpoBeAeHUs
3aHATUIA NEKLIMOHHOro Tuna.

creuvanvsmpoBaHHas r. KpacHogap, yn. KanunuHa g. 13,
mebenb(y4yebHas gocka, yyebHas 3gaHne y4ebHoro kopnyca
mebenb); dakynbTeTa rugpomMenMopanmm

TexHuJeckne cpeactaa obyyeHus,
Habopbl AEMOHCTPALMOHHOIO
obopynoBaHus n yyebHo-
HarnsgHbIX nocobuii (HOYTOYK,
NPOEKTOpP, 3KPaH);
nporpaMmHoe obecneyeHue:
Windows, Office;

Mamemamuxa MomelyeHune Ne11 I, r. KpacHogap, yn. KannHuHa g. 13,
nocagoyHblix mect — 180; 34aHue y4ebHoro kopnyca




Mamemamuxa

ayauTopua anda nposeneHusa
3aHATUI NEKLUNOHHOro Tuna.

crneunannsMpoBaHHas
mebenb);

Habopbl AEMOHCTPALMOHHOIO
obopynoBaHus n yuebHo-
HarnagHeix nocobuii (HOyTOYK,
NPOEKTOpP, 3KpaH);
nporpamMmmHoe obecneyeHue:
Windows, Office;

nnowagb — 143,3m? yyebHas

mMebenb(y4yebHas gocka, ydebHas

TEXHUYECKME cpeacTtBa 06yLIeHVIﬂ )

(*)a KynbTeTa rmapomenunopauumm

MomeleHne Ne110 31,
nocago4Hbix mect — 30;
nnowaab — 51,5m?; yyebHas
ayavTopusa Ons npoBeaeHus
3aHATMI CEMUHAPCKOro Tuna,
KYPCOBOIO MPOEKTUPOBaAHUS
(BbINOMHEHUS KypCOBbIX PaboT),
rPYNNoBbIX U MHAVBUAYaNbHbIX
KOHCYrbTauui, TEKYLLErO
KOHTPOMS U MPOMEXYTOYHOM
aTTecrtaumu.

[octyn K cetn «NHTepHeT»;
AOCTYM B 3NIEKTPOHHYO
WHOPMaLIMOHHO-
obpasoBarenbHyto cpeay
YHVUBEPCUTETS;

crneunannsMpoBaHHas
mebenb(y4yebHas gocka, yyebHas
mebenb);

r. KpacHogap, yn. KannHuHa g. 13,
3gaHue yyebHoro kopnyca
akynbTeTa anekTpudukaLmm

Mamemamuxa

MomelyeHne Ne111 31,

nocago4Hbix mect — 30;
nnowagb — 52m?; yyebHas
ayauTopus ons nposeaeHns
3aHATUIN CEMUHAPCKOro Tuna,
KYpCOBOro MNpOeKTUpoBaHUs
(BbINOMHEHMS KypCcOBbIX paboT),
rpynnoBbIX U UHAMBUAYASbHbIX
KOHCYrbTauui, TEKYLLErO
KOHTPOMS U MPOMEXYTOYHOM
aTTecTauuu.

[0CTyn K ceTn «NHTEepHET;
OOCTYM B 3NIEKTPOHHYO
MHGOPMaLNOHHO-
obpasoBartenbHylo cpeay

YHUBEPCUTETA;

cneunanmn3anpoBaHHasa

r. KpacHogap, yn. KannHiuHa g. 13,
3g0aHue yyebHoro kopryca
dakynbTeTa anekTpudukaLmmn

Mebenb(y4ebHas gocka, ydebHas




mebenb);

MartemaTuka "MomeLieHne Ne409 31,
nocago4HbIx Mect — 28;
nnowagb — 34,3M2;, nomeLleHne
OJ1s1 CaMOCTOATENBHOM paboThl
obyyvatoLumxcs.

TeXHn4yeckme cpencrtea o6yqu na

(komnbloTEp NepcoHanbHbI — 12

r. KpacHogap, yn. KanvHuHa g. 13,
wr.);

3gaHue y4yebHoro kopnyca
[OCTYN K ceTn «MHTepHeT»; akynbTeTa aneKTpUMKaLIM
OOCTYM B 3NIEKTPOHHYIO
MHGOPMaLNOHHO-
obpasoBaTtenbHylo cpeay
YHUBEPCUTETA;

cneuvanusnmpoBaHHas
mMebenb(y4yebHasa mebenb);"

MaremaTtuka "TomewweHme Ne009 3J1, nnowaab
— 15,7m2; nomelleHne ans
XpaHeHust N NponnakTNYecKoro
obcnyxmBaHust y4ebHOro

oBopyAoBaHus. r. KpacHopap, yn. KanuuuHa a. 13,

34aHue y4yebHoro kopnyca
hakynbTeTa anekTpudmrkaumm

TeXHn4yeckme cpencrtea 06yqu na

(npuHTEp — 2 WT.);"

13 Ocob6ennocTu opranusanuu ooyuyenus jguu ¢ OB3 u uHBaIUI0B

Jns maBaimaoB u aun ¢ OB3 MokeT U3MEHSTbCs 00BEM AMCIUIUTUHBI (MOIYJIS) B Yacax,
BBIJICTICHHBIX HAa KOHTaKTHYIO paboTy oOydaromierocsi ¢ mpernojaaBareieM (1o BUAAM yUeOHBIX
3aHATUHA) M HA CaMOCTOSITENIbHYIO paloTy oOywaromierocss (IpU 3TOM HE YBEIUYHBACTCS
KOJIMYECTBO 3aUETHBIX €IMHUII, BBIJICIICHHBIX HA OCBOSHUE JUCITUTUIHHEI).

DOH/IBI OTICHOYHBIX CPEJICTB AANTHPYIOTCS K OTPAHUICHUSIM 37I0POBBSI U BOCTIPUSTHS
nH(popMaIuu 00yJaroIUMHUCH.

OcHoBHbBIE (OPMBI TPEACTABICHUSI OIEHOYHBIX CPEJICTB — B IMEYaTHOU (opme winm B
(bopMe AIMEKTPOHHOTO JTOKYMEHTA.

@®opMBbI KOHTPOJIS ¥ OLIEHKH Pe3y/IbTATOB 00y4yeHUs1 MHBaIuA0B 1 un ¢ OB3

Kareropun dopma KOHTPOJIS U OLEHKH Pe3yJIbTaTOB 00yUeHHs
ctynenToB ¢ OB3 u
WHBAIAIHOCTEIO
C HapymeHueM - yCTHas IpOBEpKa: AUCKYCCHUH, TPEHUHTHU, KPYTIBIE CTOIBI, COOECETOBaHUS, YCTHBIE
3peHUS KOJUIOKBUYMBI H JIp.;
- C WCIOJBh30BaHHEM KOMMBIOTepa W crenmainbHoro I10: pabora ¢ 3JIEKTPOHHBIMH




00pa30BaTeNbHBIME PECYpCaMH, TECTHPOBaHME, pedeparsl, KypCOBBIE INPOEKTHI,
JIICTaHIIMOHHBIE ()OPMBI, €CIIU TO3BOJISIET OCTPOTA 3peHHs - rpaduyeckue padoThl 1
Aap.;
IPY BO3MOXKHOCTH IMUCEMEHHas IPOBEPKA C HCIIOIb30BaHMEM Pebe(HO- TOUSUHOH CHCTEMBI
Bpaiins, yBenmmueHHOTO pUQTa, NCIIOIB30BAHHUE CIIEHATBHBIX TEXHUYECKUX CPEIICTB
(TH(IIOTEXHUYECKNX CPE/ICTB): KOHTPOJIbHBIE, IpaguyecKnue padoThl, TECTHPOBAHME,
JOMAIlIHHE 33a0aHHUs, 3cCe, OTUETHI U JIp.

C HapyueHueM - MUCbMEHHasl TPOBEpKa: KOHTPOJIbHBIC, rpaduyeckue paboThl, TECTHPOBAHHUE,
cimyxa JIOMAaIIHUE 3a/1aHusl, 3CCE, MUCbMEHHBIE KOIJIOKBUYMBI, OTUETHI U Jp.;

- C WCIIOJb30BAaHWEM KOMIIbIOTEpA: PadoTa ¢ AJIEKTPOHHBIMU 00pa30BaTEeNbHBIMU
pecypcamu, TecTHpOBaHHE, pedeparsl, KypcoBbIE ITPOEKTHI, Tpaduueckue padboTsl,
JICTaHIIMOHHbIE (POPMBI U JIP.;

pu BO3MOXKHOCTH  yCTHasi IPOBEPKa C MUCIIOJIb30BAaHUEM CIIELHABHBIX TEXHUIECKUX
CpencTB (ayAHOCPEACTB, CPEICTB KOMMYHHUKAIIUH, 3BYKOYCHIIMBAIOIIIEH anmapaTypsl U 1p.):
JWICKYCCHH, TPEHHHIH, KPYTJIBIE CTOJIBI, COOeCeOBaHMS, YCTHBIE KOJUIOKBUYMEI U JIp.

C HapymeHueM - IHUCbMEHHAs NPOBEPKA C UCIOJIb30BAHUEM CIIELIMAIBHBIX TEXHUYECKUX CPEIACTB
OIIOPHO- (ampTEpHATUBHBIX  CPEACTB  BBOJA, YIPABICHHS KOMIIBIOTEPOM M Ip.):
JIBUTaTEJIbHOIO KOHTpPOJIbHBIE, Tpaduueckue paboThl, TECTHPOBaHME, JOMAIIHWE 3aJaHus, 3CCe,
anmapara [IMCbMEHHBIE KOJUIOKBUYMBI, OTYETHI U JIP.;

- yCTHasg TPOBEpPKAa, C HUCIHONb30BAHUEM CIIEHUAIBHBIX TEXHHUUYECKUX CPEICTB
(cpencTB KOMMYHHKAINH): TUCKYCCHH, TPEHUHTH, KPYTJIbIE CTOJIBI, COOECEN0BaHNS,
YCTHBIE KOJUIOKBUYMBI H JP.;
C MCHOJIB30BaHUEM KOMIIbIOTEpa M crierranbHoro [10 (abTepHaTHBHBIX CPEACTB BBOJA U

YIPaBJICHUS KOMITBIOTEPOM U JIp.): paboTa ¢ 3IEKTPOHHBIMUA 00pa30BaTeIHHBIME PECYPCaMH,
TecTHpOBaHue, pedeparsl, KypCOBbIC MPOEKTHI, Tpaduyeckre paboThl, TUCTAHITUOHHBIC
(hopMBI TIPEANIOUTHTEIbHEE 00YYAFOIIUMCS, OTPAHUYCHHBIM B IIEPEABMKCHUH U JIP.

AjanTanus npoueaypbl NpoBeeHus MPOMEKYTOYHOH aTTeCTAMH /IJI HHBAJTH/I0B
u i ¢ OB3:

B xozne npoBeneHus MpoMeKyTOYHOM aTTeCTALMU IPEYyCMOTPEHO:

- NpeabsBICHHE OOYYalOLUMMCs TEYaTHbIX U (WJIM) SJIEKTPOHHBIX MaTepUaoB B
¢dbopMax, aJanTUPOBAHHBIX K OIPAaHUYEHUSM UX 370POBbS;

- BO3MO>KHOCTb I10JIb30BaThCsl MHAMBHUIYAJIBbHBIMU YCTPOICTBAMM U CPEACTBAMH,
MO3BOJIAIOIIMMHU aJalTUPOBATh MaTepuaibl, OCYLIECTBIIATh MPUEM U Iepenady UHPOpMaIH C
YUETOM MX UHIUBUAYAIbHBIX OCOOCHHOCTEH;

- yBEJIMYEHHUE MPOIOJKUTEIILHOCTH POBEICHUS aTTECTALlUN;

- BO3MOXHOCTb MPUCYTCTBUS ACCUCTEHTA U OKa3aHUS MM HEOOXOIUMOM MOMOIIM
(3aHsATH pabouee MECTO, NEepPeBUIaTbCA, MPOYUTATh U OQPOPMUTH 3aJaHHE, OOLIATHCS C
IIPEToJIaBaTesIeM).

@opMbl IPOMEKYTOUHOM aTTecTauuu A MHBAIUIOB U Jull ¢ OB3 10KHBI  yUUTHIBATh
UHIMBUAYalbHbIE W TCUXO(U3NYECKHE OCOOEHHOCTH O0YyYaromerocs/o0y4amomuxcs Mo
AOIIOIl BO (yctHO, nmucbMeHHO Ha Oymare, NHCbMEHHO Ha KOMIIbIOTEpe, B (opme
TECTUPOBAHUS U T.IL.).

ClIeI[I/Ia.]'IbeIe yciaoBus, o0ecneunBaeMble B nmpounecce npenogaBaHus AMCHUIIJINHDI
CTy}]eHTbI C HAPYIICHUAAMM 3PpCHUA

- npefocTaBieHre 00pa30BaTEJIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM
dopmaTe, TO3BOJSIOMIEM IEPEBOJUTH IUIOCKONEYATHYI0 HH(MOPMALMIO B ayIHaJbHYIO WIH
TaKTWIBHYIO Gopmy;

- BO3MOXKHOCTh ~ HCIIOJIB30BAaTh HMHIMBHIyaJIbHBIE YCTpPOICTBA M  CpE/ACTBa,
MO3BOJISIONINE AIaNTHPOBATh MaTEpUAbl, OCYLIECTBIATh MPUEM M Tiepenady WHPOpMaluu ¢
YYETOM WHIMBUIYaTbHBIX OCOOCHHOCTEH M COCTOSHHS 37I0POBBSI CTYACHTA;




- IIPEIOCTABIIEHUE BO3MOXKHOCTH IPEJKYPCOBOTO O3HAKOMIIEHUS C COJAEP KAHUEM
y4eOHOM JUCHMIUIMHBI M MaTepualioM IO Kypcy 3a cu€T pa3MelleHus HHpopMaluu Ha
KOPIIOPAaTMBHOM 00pa30BaTEIbHOM IMOpTAJIe;

- UCIOJIb30BaHUE YETKOTO M YBEJIMYEHHOIO MO pa3Mepy WIpU(PTa U rpapuuecKux
O00BEKTOB B MYJIbTUMEIUHHBIX MTPE3CHTALX;

- UCIIONIb30BAaHUE HHCTPYMEHTOB  «JIyNa», «IPOXKEKTOp» IMpH pabore ¢
MHTEPAaKTUBHOMN JOCKOM;

- 03ByUMBaHUE BU3yallbHOM MH(OpMalKH, PEACTaBICHHOW 00yUYaloUMCs B X0/Ie
3aHATHI;

- obOecrieueHrne Ppa3gaTOYHBIM  MaTepUaoM, AyOnIUpyomuM  WHGOPMAIHUIO,
BBIBOJIUMYIO Ha DKpaH;

- HaJIMYUe TMOJANMUCEN W ONMUCAHMS y BCEX MCIIOJIb3YEMBIX B Ipolecce oOyueHus
PUCYHKOB M HMHBIX I'pa)UuecKuX OOBEKTOB, UYTO JAET BO3MOXKHOCTb INEPEBECTH MHCbMEHHBIN
TEKCT B ayINaJIbHBIM,

- obecriedeHne 0cCo0Or0 PEYeBOr0 peKHMMa IPENoJaBaHUs: JICKIMH YHUTAIOTCS
IPOMKO, pa300pyuBO, OTYETIMBO, C MMay3aMH MEXAy CMBICIOBBIMU OJOKaMH HHGpOpMaIuH,
obecrieynBaeTcsi UHTOHUPOBAHKE, MOBTOPEHUE, aKLIEHTUPOBAaHUE, MPOPUIAKTUKA pAaCCEUBAHUS
BHUMAaHUS;

- MUHMMH3ALUS BHEIIHEr0 IIymMa U oO0ecleyeHue CIIOKOMHOM ayauanbHOM
00CTaHOBKH;

- BO3MOXHOCTb BECTH 3alUCh Y4eOHON MH(OpMaIuu CTyJeHTaMH B y1OOHOW aiist
HuX (opme (ayauaibHO, ayAMOBU3yalbHO, HAa HOYTOyKe, B BHJIE IIOMETOK B 3apaHee
MIOATOTOBJIEHHOM TEKCTE);

- YBEJIMUYEHHUE JI0JI METOJOB COLHMAIBbHON CTUMyNsnuU (oOpalleHHe BHUMAaHMUS,
anesuIALus K OTpaHUYEHHUSIM 10 BPEMEHH, KOHTaKTHbIE BUBI padoT, rpyNIoOBbIE 3alaHus U Jp.)
Ha MPaKTUYECKUX U Ja0OPATOPHBIX 3aHATHUSAX;

- MUHUMM3HMPOBAHUE 33JaHUU, TPEOYIOLIMX aKTUBHOTO MCIIOJIB30BaHUS 3PUTEIbHON MaMATH U
3pUTENIbHOTO BHUMAHMUS;

- [pPUMEHEHHE MOITAMHON CUCTEMBbI KOHTPOJIs, 00Jiee YacThlii KOHTPOJIb BBIMOJIHEHHS 3a/1aHUH
JUISL CAMOCTOSITEIIbHON pabOTHI.

CTyaeHTBI ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOIO annapara
(Ma1oMO0M/IbHBIE CTYE€HThI, CTY/A€HThI, HMeIoLMe TPYJIHOCTH NepeABUKeHUs U
NMATOJOTMI0 BEPXHUX KOHEYHOCTei)

- BO3MOXHOCTh ~MCIIOJIb30BAaTh CHENMAIbHOE MPOrpaMMHOE oOOecreyeHue Hu
crienuagbHoe 00OpyAOBaHHME M TO3BOJISIONIEE KOMIIEHCHPOBATH JBUraTelIbHOE HapylLIeHHE
(KOJISICKH, XOTyHKH, TPOCTHU U Ip.);

- MIPEIOCTAaBIIEHUE BO3MOXKHOCTH MPEIKYPCOBOTO O3HAKOMIIEHHUSI C COJEp)KaHHEM
yueOHOM AMCUUIUIMHBI M MaTepuajoM IO Kypcy 3a Cu€T pasMelleHHs HHPOpMaluu Ha
KOPIIOPaTUBHOM 00pa30BaTeIbHOM IOpPTAJIE;

- IIPUMEHEHNE JTOTIOJHUTENBHBIX CPEICTB AKTUBU3ALMH MPOLIECCOB 3allOMUHAHUS U
MOBTOPEHMSI,

- OII0pa Ha OIPEAEIECHHBIE U TOYHbIE TIOHATHUS;

- MCIOJIb30BaHuUE /ISl WITIOCTPALIUK KOHKPETHBIX IPUMEPOB;

- IIPUMEHEHNE BOIPOCOB ISl MOHUTOPUHIAa TOHUMAaHUS;

- paszziesieHne U3y4aeMoro Marepuaia Ha HeOOoJIbIINe JIOTHYecKue OJI0KH;

- yBEIIMUEHHE JOJM KOHKPETHOrO0 MaTepuaja M COONIOJIEHHE MpPUHIMMNA OT
MIPOCTOTO K CIIOKHOMY P 00BSICHEHUHN MaTepuaa;

- HaJIn4ne YETKOW CHCTEMbI U aIrOPUTMa OPraHU3allUi CaMOCTOATENbHBIX padoT U
MIPOBEPKHU 3aJJaHUI ¢ 00s13aTeNIbHON KOPPEKTUPOBKON 1 KOMMEHTapHIMU;



- yBEIUUEHHE JIOJM METOAOB COLHUAIBHOW CTUMYJSAIMM (OOpalleHue BHUMAaHHS,
anmesnsuus K OrpaHUYEHUsIM 10 BpeMEHH, KOHTAaKTHbIE BUJIbI paboT, IPYIIIOBBIE 3aJaHUs JIp.);

- obecrieyeHre OeCTIpensITCTBEHHOTO JIOCTYTa B MOMEIICHUS, a TaKXkKe MpeObIBaHUS

HUX;

- HaJIMYME BO3MOXHOCTH MCIIOJIB30BATh MHAMBHyaJIbHBIE YCTPOMCTBA U CPENICTBA,

MO3BOJIAIOIIME OOECHEYNUTh pean3alyi0 3PrOHOMUYECKUX TMPUHIUIOB M KOoM(OpTHOE

Hpe6LIBaHI/Ie Ha MCCTC B TCUCHHEC BCCIo nepnona yqéﬁbl (HOI(CTaBKI/I, CIIeOuaJIbHBIC HO,I[YI_HKI/I n
ap.).

CTyaeHTBI ¢ HAPYLIEHUSIMH cJayXxa (TJIyxue, cJ1a00c/abImaniue, No3HO0II0XIIHe)

- NPeJOCTaBlIeHNe 00pa30BaTeIbHOIO KOHTEHTAa B TEKCTOBOM 3JIEKTPOHHOM
dbopmare, TO3BOJSIONIEM TEPEBOJUTH ayIUANBHYI0 (QOpPMY JIEKIMH B IUIOCKONIEYATHYIO
uH(pOpMAaIIUIO;

- HaJUMYMe BO3MOKHOCTH HCIOJB30BaTh HMHIUBUIYaJbHBIE 3BYKOYCHIIMBAIOIINE
YCTPOHCTBA M CYpAOTEXHUUYECKHE CPEICTBA, MO3BOJIAIOLIME OCYLIECTBIATh NPUEM U INepenady
MH(POPMALIMHU; OCYIIECTBIISATH B3aMMOOOPATHBIM MEPEBO TEKCTOBBIX M ayano(aiiaoB (OJIOKHOT
U1l pEYEeBOI0 BBOJIA), @ TAKXKE 3alKUCh U BOCIIPOU3BEIEHHE 3pUTEIbHON HH(POPMALIUH.

- HaNWMYME CHCTEMBl 3a/aHuil, O00EeCIeYMBAIOIINX CHUCTEMAaTH3AIMI0 BepOaIbHOTO
MaTepHala, ero CXxeMaTHu3alulo, epeBo/] B TAOIUIIbI, CXEMBbI, OTIOPHbIE TEKCTHI, IIOCCAPHIA;

-  HaJIMYHE HarJSHOTO COMPOBOXKACHHUS HW3ydaeMoro marepuaina (CTpyKTypHO-
JIOTUYECKHE CXEMBbI, TaONMuIbl, rpa@uKu, KOHIEHTpUpYIue u obodmatonye uHhOpMaIIo,
OTIOpPHBIE KOHCIIEKTHI, pa3JaTOUYHBI MaTepHran),

- Hanmuyue 4YE€TKOM CHCTEMBbl M aJlfOPUTMa OpraHU3allid CaMOCTOSATENBHBIX paboT U
MIPOBEPKHU 3aJJaHUI ¢ 00s13aTEIbHON KOPPEKTUPOBKON 1 KOMMEHTapUSIMU;

- olecneueHHe MPAKTUKUA OIEPEXKAIOMEro YTEHUs, KOIJa CTYAEHTHl 3apaHee
3HAKOMSITCSI C MAaTEPUAJIOM H BBIIEISFOT HE3HAKOMBIE U HETIOHSTHBIE CIIOBA M (DParMeHTHI,

- 0cOObIll peuyeBOM pexuM paboThl (OTKa3 OT MJIUHHBIX ()pa3 U CIOKHBIX
MIPEUIOKEHUH, XOpOoIasi apTUKYJSLHUS; YETKOCTh H3JI0KEHHUS, OTCYTCTBHE IUINHUX CIIOB;
noBTOpeHHe (ppa3 6e3 U3MEHEHUs CIIOB U MOPAIKA MX CIEJOBaHUs; oOecledeHne 3pUTEIbHOTO
KOHTaKTa BO BpEMs TOBOPEHHUS M UYyTh OoJjiee MEIUICHHOTO TeMIIa PEeYH, HWCIOIb30BaHUE
€CTECTBEHHBIX )KECTOB U MUMHUKH);

- 4YéTKoe COONIOJICHHE aJTOPHUTMA 3aHATHS W 3aJIaHUH I CaMOCTOSITEIIBHON pabOThI
(Ha3pIBaHME TEMBbI, MOCTAHOBKA I€JIM, COOOILIEHWE M 3alMCh IJIaHA, BBIAEJICHHE OCHOBHBIX
MOHATHH W METOJOB HMX HM3Y4YCHHs, yKa3aHWE BHJOB JESTEIHLHOCTH CTYIEHTOB U CIOCOOOB
IIPOBEPKH YCBOEHMS MaTepuaa, coBapHas pabora);

- cobumoneHue TpeOoBaHUN K MPEAbSBIsAEMbIM yueOHBIM T€KCTaM (pa3OuBKa TEKCTa Ha
YaCTH; BBIJECJICHUE OTIOPHBIX CMBICIOBBIX TYHKTOB; UCIOJIb30BaHUE HAIJISIIHBIX CPENICTB);

- MUHHMH3ALHUS BHEITHUX IIyMOB;

- TPeAOCTaBICHHE BO3MOXXHOCTU COOTHOCUTH BepOaJIbHBbIH M rpauuyeckuil MaTepua;
KOMILJIEKCHOE WCIIOJIb30BaHHE MHCHMEHHBIX M YCTHBIX CPEICTB KOMMYHHKAIMU NPH PadoTe B
rpymIe;

— COUETaHWE Ha 3aHATUSAX BCEX BHUJIOB PEUEBOM JEATEIHHOCTH (TOBOPEHHS, CIYIIAHWS,

YTEHUS, MChbMa, 3pUTEIBHOI0 BOCIIPUATHS C JIMIIA TOBOPSILETO).

CTyneHTsl ¢ IPOYMMH BHAAMHU HAPYILICHU I
(AL ¢ HapymieHMAMM pevu, 3200/1eBaHUs] JHIOKPHMHHOM, IEHTPAJIbHON HEPBHO U
CepAEYHO-COCYAMCTOM CHCTEeM, OHKOJIOTHYeCKue 3200/ 1eBaHNs)

- HaIW4Yue BO3MOXXHOCTHM MWCIIOJIb30BaTh MHAMBUAYAIBHBIE YCTPOMCTBA U CPEICTBA,
MIO3BOJIAIOIINE OCYIIECTBIATh NPUEM U Iiepeaady UHPOpMaIuH;



- HaJIM4Yue CHUCTeMbI 3aJaHuii, O00eCNeYMBAIONIMX CHCTEMATHU3AlHUI0 BEPOATBHOTO
MaTepuaia, ero CXeMaTHU3aIHIo, IEPEBOT B TAOIHIIBI, CXEMBI, OTIOPHBIC TEKCTHI, TIIOCCAPHIA,

- HaJW4YHE HATJITHOTO COMPOBOXKICHUS N3y4aeMOro MaTepuaa;

- Hauuyue 4€TKOM CHCTEMbl M aJlfOPUTMA OpPraHU3allii CaMOCTOSITENIbHBIX paboT U
MIPOBEPKU 3aJ]aHUI ¢ 00s13aTeIbHON KOPPEKTHPOBKON 1 KOMMEHTAPHSIMH,

- oOecrieuenne IMPAKTUKU OICPCKAIOUIETO YTCHHUA, KOrga CTYACHTbI 3apaHeC
3HAKOMSATCS C MATEPUAJIOM U BBIJEISIOT HE3HAKOMBIE M HETIOHSTHBIE CJIOBA M (PparMeHTHI;

- TPeIOCTaBIICHUE BO3MOXHOCTH COOTHOCHTH BepOabHBIA M TpadUUeCcKHil MaTepua,
KOMIUIEKCHOE UCTOJIb30BAaHUE MUCHMEHHBIX M YCTHBIX CPEICTB KOMMYHHKAIIMH TPH paboTe B
rpymme;

- COUETaHHWE Ha 3aHATHUSX BCEX BHUJIOB PEUEBOM JEATENHLHOCTU (TOBOPEHHUS, CIYIIAHMUS,
YTCHUS, TUCbMA, 3PpUTCIBHOT'O BOCIIPUATUSA C JIUIA FOBOp?IHIeFO);

- TpenocTaBlieHHe 00Pa30BaTEILHOTO KOHTEHTAa B TEKCTOBOM DJIEKTPOHHOM (popMare;

- TPEIOCTaBIICHUE BO3MOXKHOCTH TIPEAKYPCOBOTO O3HAKOMIICHHS C COJEpIKaHUEM
y4eOHOW AHMCHUIUIMHBI M MaTepuaJoM MO Kypcy 3a cu€T pasMmenieHus uHpopMmanuu Ha
KOPIIOPAaTHBHOM 00pa30BaTeILHOM ITOPTAJIC;

- BO3MOXXHOCTbH BECTH 3aIUCh Y4eOHOU MH(POpMAIUHU CTYIACHTaMU B YAOOHOW ISl HUX
dhopme (ayauanbpHO, ayTMOBU3YaJIbHO, B BHJIC TIOMETOK B 3apaHee MOATOTOBICHHOM TEKCTE).

- TMPUMEHEHHE MOATAHOW CHUCTEMBI KOHTPOJS, 00Jiee 4acThlii KOHTPOJb BBITTOTHEHUS
3aJIaHUN JIJIST CAMOCTOSATEILHON PaboTHI,

- CTUMYJIUpPOBaHHE BBIPA0OTKM Y CTYJICHTOB HABHIKOB CAaMOOpPTaHHW3allMUd U
CaMOKOHTPOJIS;

- HaJW4ue may3 JUIs OTABIXa U CMEHBI BUJIOB JICATEIBHOCTH 110 XOAY 3aHSATHSI.
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