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Pabouast mporpamma mucturuHbel «Matematrnkay pa3paboTaHa Ha OCHOBE
dI'OC BO 38.03.02 «MeHemxMeHT», HanpaBlIeHHOCTh «IIpon3BOICTBEHHBIN Me-
HEJDKMEHTY» YTBEPXKIECHHOIO MpHKa3oM MuHuUcCTepcTBa oOpa3oBaHus U Hayku Pd
12 aBrycra 2020 r. Ne 970.

AsTtop: 7 2
KaH/I. €. HayK, JOLECHT /%/ H. B. TperbsikoBa

Pabouas mporpamma 00CyX/IeHa U peKOMEHIOBaHa K YTBEP)KIACHHUIO PEIIICHUEM Ka-
denpsl Beiciieit matemaTtuku oT 07.06.2021 r., mpotokon Ne 10

3aBeayromuii kadeapon

1.T.H., mpodeccop
B.I'. I'puryneuxui

Pabouas mporpamma o1o0peHa Ha 3acelaHul METOMYECKON IKOHOMUYECKOTO (a-
KyJbTeTa, MpoToKoJ OT 15.06.2021 1. Ne 12.

[Ipencenarens —-
METOINYECKON KOMUCCHUU dn " A.B. Tonmauesn
II-p 9KOH. HayK, mpodeccop

PykoBoaurens

OCHOBHOM MPOQEeCCHOHATIBHOMN
o0pa3oBaTenbHOM MPOTPaMMBbI Al
KaHJl. 9KOH. HaYK, TOIICHT A.A. TyGaner




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Leablo ocBoeHUs AUCHMILTUHBI «MaremaTuka» sBiseTca (hopMHupoBaHHE
KOMIUIEKCAa OCHOBHBIX TEOPETUYECKUX M MPAKTUYECKUX 3HAHWW IO pa3zeiiaM JIM-
HEIHOU anreOphl, aHATUTHUYECKON FEOMETPUH U MaTEMaTHYEeCKOTO aHaliu3a, He00-
XOJMMBIX JUISl pELIEHNUs 3a7a4, BO3HUKAIOIINX B IPAKTUYECKON SKOHOMUYECKOHU Jie-
ATEILHOCTH.

3agauM AMCUMIIMHBL:

— U3Y4YCHHUE TEOPETUYECKUX OCHOB MAaTEMaTUYECKUX PA3JENIOB JJI1 IOHUMa-
HUS JPYTMX MaTeMAaTHYECKUX U HEMAaTeMaTHYECKUX JUCLUIUINH;

— (popmHpoBaHUE 3HAHUI OTHOCUTEIBLHO OCHOBHBIX METO/I0B BHIYMCIICHUH U
QITOPUTMOB PELICHUI MaTEMaTUYECKUX 3a1a4;

— copMUpPOBaTh YMEHHUE U HABBIKH PaOOTHI C MATEMATUYECKUM aIllapaTom
JUISl pELLICHUS] IPUKIIAAHBIX 33/1a4 B 9KOHOMUYECKOU U YIIPABICHUYECKOM IEATENBHO-
CTH, a TAK)KE€ MOAIEPKKU MPUHATHUS YIPABICHYECKUX PELICHUN.

2 IlepevyeHb MIAHUPYEMbIX Pe3yJbTATOB 00y4eHHs IO JUCHU-
IUIMHE, COOTHECEHHBIX C IUIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHMS
OIIOII BO

B pe3yabTaTe ocBOeHMs TMCUMILIMHBI (OPMHUPYIOTCS CiIeAyIoNIue KOM-
neTeHIun:

YK-1. CriocoOeH oCcymecTBIsATh MOUCK, KPUTHUECKUN aHAIN3 U CUHTE3 UH-
dbopmaru, NPUMEHATh CUCTEMHBIN TTOJIXO0]T JUIsl pEIICHUS TOCTABJICHHBIX 3a]1a4

OIIK-2. Crioco0OeH ocymiecTBIsATh cOop, 00pabOTKy M aHAJIU3 JIaHHBIX, HEO00-
XOJIUMBIX JUIsl PEIICHHS TOCTABIICHHBIX YIPABJICHUYECKHUX 33]1a4, C UCTIOJIb30BAHUEM
COBPEMEHHOTO HHCTPYMEHTAPHS U MHTEIUIEKTYaTbHBIX HH(OPMAITMOHHO-aHAINTH-
YECKHUX CUCTEM

3 Mecto nucuniminabl B ctpyktype OIIOIT BO

Marematukay asigercd nucuuiuinaon 6azosoi yactu OITOIT BO noarorosku
oOy4aronuxcs no Harnpasienuto 38.03.02 MenepxkmMeHT, HanpaBieHHOCTh «IIpoun3-
BOJICTBEHHBIII MEHEIKMEHT.

4 O0beM aucuunJauHbl (144 yaca, 4 3aueTHBIC €AUHMIIHI)

. O0BeM, yacoB
Bunel yue6HoI paboTh
Ounas 3aouHas
KonTakTHas padora 130 -
B TOM YHCIIE:
— ayIUTOpHAs 10 BUJIAM 196
y4eOHBIX 3aHATUN




Bunsl yueOHoI paboThI

O0ObeM, 4yacoB

Ounas 3aouHas
— JIEKIIUHA 66 -
—— IIPAKTHYECKUE 60 -
—— BHEAYJIUTOpHAS -
— 3ager 1 -
— DK3aMeH -
CamocrosiTesibHasi padoTa 86 i
B TOM YHCJIE:
—— [IPOYME BHJIBI CAMOCTOSI- 86 )
TEJILHOU PabOTHI
HToro nmo gpucuunjinue 216 -

B TOM 4HKcCIIe B (OpMe MPaKTH-
YeCKOW TOATOTOBKH

I1aHy O4HOU (hOpMBbI 0OYUEHUS.

5 Coaep:xanue TUCUUILIUHBI

[To uroram u3zydaeMoil TUCUUIUIMHBI CTYI€HTHI (00yUaroluecs) calT IK3a-
MEH U 3a4€T.
JucuunirHa n3y4yaeTcs: Ha IepBoM Kypcee, B 1 u 2 cemecTtpe 1o yueOHOMY

Conep:kanue ¥ CTPYKTYpa IMCIHHUIJIMHBI 10 04HOI (popMe 00yueHUs

Buasbl yueoHoii padoThbl, BKIIOYAS
CaMOCTOSITETbHYIO PA0OTY CTY/IEHTOB

M TPYJ0eMKOCTb (B yacax)

=
=
=}
2 B TOM B TOM JIa6o- B TOM
N g YHUCIIE B YqHUCJIIC parop- YuUCJic B
[\
= z = bopme | B Hble 3a- | (opme
vl Tewma. : 2 npak- T I/II) e dopm | HATHS npak-
/ | OcHOBHBIE BOIIPOCHI 3 s THYe- e tnue- | CamocTo-
= @) Jlek- o CKHE o
I 5] CKOH Mnpaxk- CKOH ATCIIbHAs
> 1005051 3aHs-
& MOATO- s THYe- MOJIrO- pabota
i TOBKH CKOM TOBKH*
o oJI1-
e ro-
TOBKH
1 cemecTp
Tema.
Onpeaeanrenun
1. OcHOBHBIE TTO-
HSITUS, CBOUCTBA;
112 MéTO}.‘LBI BBI’— yK-l 1 2 2 6
OIIK-2
YHUCIICHUS OIIpe-
Jenurtened 2-ro,
3-T0 M BBICIIHX
TTOPSIJIKOB.
Tema. Mar-
2 VK-1 1 2 4 6
pHIbI




Tema.
OcHOBHBIE BOIPOCHI

®opMupyemMbie KOMIETEHIIMH

CemecTp

Buabl yueoHoii padoThbl, BKJIIOYAS
CaMOCTOSITEILHYIO PaGOTy CTY/IEHTOB

U TPYAOEMKOCTH (B Yacax)

Jlek-
UK

B TOM
YHCIIE B
dopme
npax-
THYe-
CKOH
MOJIro-
TOBKH

IIpak-

THYE-
CKHe

3aHs-
TUS

B TOM
qHucIe
B
bopm
e
MpaK-
THYe-
CKOMt
moJ-
ro-
TOBKU

JIabo-
patop-
HBIE 3a-
HATHS

B TOM
quclie B
bopme
npax-
THYe-
CKOM
MOJIro-
TOBKH*

Camocro-
ATeabHask
pabota

1. JIuneiHble
orepanuu  Haj
MaTpHuIlaMu
(crmoxxenue,
YMHOXEHHE Ha
YUCJIO0).

2. Henuneiinrle
orepanuu Mat-
pull  (TpaHcIo-
HUPOBaHUE,
YMHOXEHUE
MaTpHII, BO3BE-
IeHue B CTe-
TICHB ).

3. MHOTOYJICHBI
OT MaTpHII.

4. BrryuciieHue
oOpaTHOl Mart-
PHIIBL

5. Panr u cno-
COOBI €ro BHI-
YUCJICHHS.

6. CoOcTBeH-
HBIE YHCIIA.

Tema. Cu-
CTeMbl JIMHEH-
HbIX ypaBHe-
HUM.

1. Teopema
Kponekepa-Ka-
MEJUIH.

2. Meroas! pe-
IIEHUN CHCTEM
HEOJHOPOIHBIX
JIMHEWHBIX
ypaBHEHUU
(mpaBuno Kpa-
Mepa, METO/I

YK-1




Tema.
OcHOBHBIE BOIPOCHI

®opMupyemMbie KOMIETEHIIMH

CemecTp

Buabl yueoHoii padoThbl, BKJIIOYAS
CaMOCTOSITEILHYIO PaGOTy CTY/IEHTOB

U TPYAOEMKOCTH (B Yacax)

Jlek-
UK

B TOM
YHCIIE B
dopme
npax-
THYe-
CKOH
MOJIro-
TOBKH

IIpak-

THYE-
CKHe

3aHs-
TUS

B TOM
qHucIe
B
bopm
e
MpaK-
THYe-
CKOMt
moJ-
ro-
TOBKU

JIabo-
patop-
HBIE 3a-
HATHS

B TOM
quclie B
bopme
npax-
THYe-
CKOM
MOJIro-
TOBKH*

Camocro-
ATeabHask
pabota

oOpaTHOl Mart-
pHLIBI,  METOJ
["aycca).

3. Pemenus ox-
HOPOJHBIX U
HEOHOPOIHBIX
HEOIIpe/ieeH-
HBIX CUCTEM JIU-
HEWHBIX ypaB-
HeHuil  (MHO-
KECTBO pellle-
HUW, TPUBUAIb-
HOE pelIeHue,
dbyHIameH-
TaJIbHAs cH-
cTemMa  pelle-
HUH).

Tema. Dj1eMeH-
ThI BEKTOp-
HOTI'0 aHAJIN3A
1. I'eomeTrpuue-
ckue W N-
MEpHBIE BEKTO-
pHI.

2. OcHOBHEIE
MTOHSTHS; TTOHSI-
THE N-MEPHOTO
BEKTOpa M BEK-
TOPHOTO  TIPO-
CTpPaHCTBA.

3. Jluneiinsie
orepanuu  Haj
BEKTOpaMH B
reoMeTpuye-
CKOM M KOOp-
JUHATHOM (op-
Max.

4. CkamnspHoe,
BEKTOPHOE U
CMEIIaHHOE

YK-1




Tema.
OcHOBHBIE BOIPOCHI

®opMupyemMbie KOMIETEHIIMH

CemecTp

Buabl yueoHoii padoThbl, BKJIIOYAS
CaMOCTOSITEILHYIO PaGOTy CTY/IEHTOB

U TPYAOEMKOCTH (B Yacax)

Jlek-
UK

B TOM
YHCIIE B
dopme
npax-
THYe-
CKOH
MOJIro-
TOBKH

IIpak-

THYE-
CKHe

3aHs-
TUS

B TOM
qHucIe
B
bopm
e
MpaK-
THYe-
CKOMt
moJ-
ro-
TOBKU

JIabo-
patop-
HBIE 3a-
HATHS

B TOM
quclie B
bopme
npax-
THYe-
CKOM
MOJIro-
TOBKH*

Camocro-
ATeabHask
pabota

MPOU3BEICHNE,
CBOMCTBA u
MPUIIOKEHUS.
5. EBKIMAOBO
MIPOCTPAHCTBO.
6. PasmepHoCTh
1 6a3uc BEKTOP-
HOTO MPOCTpaH-
CTBa.

7. llepexom k
HOBOMY 0azucy.
8.  Jlunueiinbie
OTepaToOphI
(MaTpuIBl) U UX
COOCTBEHHBIE
BEKTODEI.

Tema. Kommieke-
Hble YHcaa.

1. OcHOBHBIE TIO-
HSTHS.

2. ®opMbl 3amucu
(anmrebpanueckas,
TPUTOHOMETpUYE-
CKasi, IOKa3aTelb-
Has).

3. JlelicTBus B paz-
HbIX (opmax Haz
KOMIUIEKCHBIMH
YHCIIAMH.

4. Pemenne anre6-
pavvecKkux ypas-
HEHUH C KOMIUIEKC-
HBIMH KOPHSIMU.

YK-1

Tema 4. AHanUTH-
yeckast reoMer-
pust.

1. Tlonstue ad-
¢unaHOTO po-
CTpaHCTBa.

2. JIuaus Ha 1II0C-
KOCTH
3.0cHOBHBIE  3a-
Ja4yu  aHAJIUTHYC-
CKOM reOMEeTpUH.
4. JInuHa oTpe3ka u




Tema.
OcHOBHBIE BOIPOCHI

®opMupyemMbie KOMIETEHIIMH

CemecTp

Buabl yueoHoii padoThbl, BKJIIOYAS
CaMOCTOSITEILHYIO PaGOTy CTY/IEHTOB

U TPYAOEMKOCTH (B Yacax)

Jlek-
UK

B TOM
YHCIIE B
dopme
npax-
THYe-
CKOH
MOJIro-
TOBKH

IIpak-

THYE-
CKHe

3aHs-
TUS

B TOM
qHucIe
B
bopm
e
MpaK-
THYe-
CKOMt
moJ-
ro-
TOBKU

JIabo-
patop-
HBIE 3a-
HATHS

B TOM
quclie B
bopme
npax-
THYe-
CKOM
MOJIro-
TOBKH*

Camocro-
ATeabHask
pabota

JIeNIeHNe ero B 3a-
JAHHOM  COOTHO-
IICHHH.

5. VYpaBHeHus wu
B3aUMHOE pacro-
JIO)KEHHE TPSIMBIX
Ha TUTOCKOCTH.

4. KpuBbie BTOPOTo
nopsaka (KaHOHHU-
YecKue ypaBHEHH,
XapaKTepUCTHKH,
rpaduKky; WHBApH-
aHTHI U TIpeoOpazo-
BaHUE ob1ero
ypaBHEHHS K KaHO-
HUYECKOMY BHIY).
5. YpaBHEHUS
TUIOCKOCTH.

6. YpaBHeHUs nps-
MOH B JIEKapTOBOM
MPOCTPAHCTBE.

7.  TloBepxHocTu
BTOPOTO MOPSIIKA.
8. lMunepruioc-
KOCTb.

9. BeimykJsie MHO-
rOTpaHHUKH;  CH-
CTEMBI JIMHEHHBIX
HEpaBEHCTB.

Tema. Mpenen
¢yHKkuMu B TOUKE
1. Brrancnenue
TIPEJICTIOB.

2. PackpeiTue He-
OIpeIeIEHHOCTEH.
3. 3ameuaresbHbIC
Mpeebl.

4. OnHOCTOpPOHHHE
MpeIebl.

5. MHUccnenosanue
¢byHKIMA Ha He-
MPEPHIBHOCTD.

YK-1

Tema. Inuddepen-
nHAJTbHOE HCYMC-
Jenne QyHKIUI
OJHOH mepeMeH-
HOM.

YK-1




Tema.
OcHOBHBIE BOIPOCHI

®opMupyemMbie KOMIETEHIIMH

CemecTp

Buabl yueoHoii padoThbl, BKJIIOYAS
CaMOCTOSITEILHYIO PaGOTy CTY/IEHTOB

U TPYAOEMKOCTH (B Yacax)

Jlek-
UK

B TOM
YHCIIE B
dopme
npax-
THYe-
CKOH
MOJIro-
TOBKH

IIpak-

THYE-
CKHe

3aHs-
TUS

B TOM
qHucIe
B
bopm
e
MpaK-
THYe-
CKOMt
moJ-
ro-
TOBKU

JIabo-
patop-
HBIE 3a-
HATHS

B TOM
quclie B
bopme
npax-
THYe-
CKOM
MOJIro-
TOBKH*

Camocro-
ATeabHask
pabota

1. 3amaum, mpuBo-
JISIIIUE K TIOHSATHIO
IIPOU3BOJHOM.
2.CcBs3b  MEXIY
HETPEPHIBHOCTHIO
u muddeperuupy-
€MOCTBIO.

3. IlpaBuna mud-
(hepeHIpoBaHNUSI.
4. Texumka nud-
(hepeHIpoBaHUS.
5. IlpousBoanble
BBICIIIMX  TOPS/I-
KOB.

6. Jquddepennman
GyHKIMM H  ero
TIPHIOKEHUS.

7. OCHOBHBIE TEO-
pembl  nuddepen-
[IUAFHOTO HCYHUC-
JICHUS.

8. IlpaBuno Jlonu-
Tasl.

9. MHccnenoBanue
¢GyHKIMM H  TIO-
CTpOEHHE ee Trpa-
¢uxka.

10. 3agaum Ha
HanOOoIbIIHe u
HaVIMCHBIIME 3Ha-
YCHHS BEJINIHH.

Tema. [Indpdepen-
nHaJTbHOE HCYMC-
JeHue GyHKUUH
MHOTHX NepeMeH-
HBIX.

1.YactHble mpou3-
BOJIHBIE TIEPBOTO H
BTOPOTO TIOPSIIKOB.
2. Ilonuerii nudde-
peHIual U €ero
HPUIIOKEHUSL.

3. [IpousBosHas o
HaIpaBJIeHHIO.

4. MHccnenosanue
Ha SKCTPEMYMBI.

YK-1
OIIK-2




Tema.
OcHOBHBIE BOIPOCHI

®opMupyemMbie KOMIETEHIIMH

CemecTp

Buabl yueoHoii padoThbl, BKJIIOYAS
CaMOCTOSITEILHYIO PaGOTy CTY/IEHTOB

U TPYAOEMKOCTH (B Yacax)

Jlek-
UK

B TOM
YHCIIE B
dopme
npax-
THYe-
CKOH
MOJIro-
TOBKH

IIpak-

THYE-
CKHe

3aHs-
TUS

B TOM
qHucIe
B
bopm
e
MpaK-
THYe-
CKOMt
moJ-
ro-
TOBKU

JIabo-
patop-
HBIE 3a-
HATHS

B TOM
quclie B
bopme
npax-
THYe-
CKOM
MOJIro-
TOBKH*

Camocro-
ATeabHask
pabota

[EEN

Tema. Hure-
rpajbHOe HCYHC-
JIeHHe.

1. TlepBooOpa3nas
¢yHKIMM W He-
OTIpeZIeTICHHbIH 1H-
TEeTpal.

2. CsoiicTBa He-
OTIPEIETIEHHOTO
HHTETpaa.

3. OcHOBHBIE Me-
TOJBl HMHTETPUPO-
BaHUSA: TabIuy-
HBIA, 3aMEHOU Iie-
PEMEHHOH, C IIOo-
IIPaBKOM, IO 4a-
CTAM, PpaIMOHAIb-
HBIX OpoOeii, Tpu-
TOHOMETPHIECKUX
(hyHKIMH, TppaIu-
OHAJBHBIX  (PYHK-
LIUH.

4. Tlonsatue o «He-
Oepymuxcst HHTe-
rpajax».

YK-1
OIIK-2

Tema. Omnpene-
JIEHHBIH MHTe-
rpaJj.

1. 3agauu, npuBo-
JISIIIHE K ITOHATHIO
OTIpEICIICHHOTO
WHTETpaa.

2. OCHOBHBIE CBOM-
CTBa  OIpE/CIICH-
HBIX UHTETPAJIOB.
3. ®opmyna Heto-
ToHa-JIeiiOumIa.
4. Brrunucnenue
IUIomaAeH  IIIoC-
Kux uryp.

5. Brranciaenue
00bEeMOB TeNl Bpa-
IICHHMS.

YK-1
OIIK-2

Tema. Heco0-
CTBEHHbIE HHTe-
rpajisbl.

1. HecoOcrBenusle
uHTErpansl  1-ro

YK-1
OIIK-2




Tema.
OcHOBHBIE BOIPOCHI

®opMupyemMbie KOMIETEHIIMH

CemecTp

Buabl yueoHoii padoThbl, BKJIIOYAS
CaMOCTOSITEILHYIO PaGOTy CTY/IEHTOB

U TPYAOEMKOCTH (B Yacax)

Jlek-
UK

B TOM
YHCIIE B
dopme
npax-
THYe-
CKOH
MOJIro-
TOBKH

IIpak-

THYE-
CKHe

3aHs-
TUS

B TOM
qHucIe
B
bopm
e
MpaK-
THYe-
CKOMt
moJ-
ro-
TOBKU

JIabo-
patop-
HBIE 3a-
HATHS

B TOM
quclie B
bopme
npax-
THYe-
CKOM
MOJIro-
TOBKH*

Camocro-
ATeabHask
pabota

pona.
2. HecoOcTBeHHbIE
UHTErpansl  2-ro
pona.

[HEN

Tema. Iudpdepen-
HHMaJbHbIE ypaB-
HEeHHS.

1. OcHOBHBIE TO-
HATHS, 3agada
Komm.

2. VYpaBHeHus c
pa3AeIoIUMHUCS
MIepEMEHHBIMH.

3. OpHOponHBIE
ypaBHeHHd  1-TO
HOpSIZIKA.

4. JIunelinsle ypas-
HeHuss 1-ro 1mo-
psinKa; ypaBHEHHE
Bbepnynnu.

5. YpaBHEHUS BbIC-
MUX  TIOPSAKOB,
JIOIYCKafoIHe I10-
HIDKEHHE MOopsiIKa.
6.  OmgHOpOIHBIC
ypaBHEHHS  BTO-
poro nopsjaka c mo-
CTOSIHHBIMHU KO3 (-
(unmeHTaMH.

7. HeogHoponHble
muddepeHraIb-

HblE  ypaBHEHUS
BTOPOTO MOPSIZIKA C
MOCTOSIHHBIMH KO-
s dureHTamu.

YK-1
OIIK-2

[EEN

Tema. Psaapbl.

1. OcHOBHBIE IIO-
HATHS, CXOIH-
MOCTh H CyMMa
psana.

2. HeoOxomnmbri
MpHU3HAK CXOJUMO-
CTHPSAA;

3. HocraTouyHble
MPU3HAKA CXOJIH-
MOCTH: CPaBHEHUS,
I AnamOepa, MHTe-
TrpajlbHBIM U paju-

YK-1
OIIK-2




Buabl yueoHoii padoThbl, BKJIIOYAS
= CaMOCTOSITEJIbHYIO PadoTy CTYA€eHTOB
§ U TPYAOEMKOCTH (B Yacax)
o: B TOM BToM | Jlabo- B TOM
2 YHUCIe B 4ucie | paTrop- | 4HCIe B
Ne 2 = Gopme | B Hble 3a- | (opme
I Tewma. 2 g npax- P dbopMm | HATHUS npak-
| | Ocrosnere Bompocsi | 3 z Tmae- | C e Tnae- | Camocto-
= @) Jlek- o CKHE o
I e - CKOM sang. | TP CKOM sITeNbHAS
= MOJT0- s THYe- MOJrO- pabota
i TOBKH CKOH TOBKU*
S moJ-
€ ro-
TOBKU
KaJIbHBIN pu-
3naku Ko,
4. Ab6comoTHas u
YCIIOBHAs  CXOJIH-
MOCTh 3HaKOYepe-
IYIOINXCSL PSIOB,
npu3Hak JlelOHu-
a.
5. CrereHHbIC
PSIBL.
6. Paguyc, untep-
BaJ M 00J1aCTh CXO-
JUMOCTH.
7. Paznoxxenue
GbyHKIMHA B psn
Teinopa u Maxk-
JIOpEHa.
*
‘ Urtoro | 66 | | 60 | | | |86

6 IlepeyeHb Yy4eOHO-MeTOAMYECKOT0 O0ecnevYeH sl AJIs caMo-
CTOATEJIbHOI PadoThI 00YYAKOIIMXCS MO JUCIUTIIHHE

CwmornenneB B. M. MareMartnka: METOJ. pEKOMEHJALIUH 110 KOHTAKTHOM U ca-
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/ ®oH OLIEHOYHBIX CPEICTB Jisl MPOBeIeHHUs TPOMEKYTOUHOM

aTTecTaluu

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMeM 3TanoB uX (OpMUPOBAHNUS B
npouecce ocsoenust OITIOIT BO

Howmep cemectpa™

Oranel GOpMUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAH-
HOCTH KOMITETEHLIUH 110 TUCIUITIIMHAM,
npakTukaM B pouecce ocsoenust OIIOIT BO

VYK-1 Cnoco0eH oCymecTBIsITh MOUCK, KPUTHUYECKUM aHAJIW3 U CUHTE3 MHpOpMaIUu, IpUMe-
HSTh CUCTEMHBIN MOJAXOA JUIsl PEIICHUs TOCTABJIEHHBIX 3a1a4
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Howmep cemectpa™

Oransl GOPMHUPOBAHUS U IPOBEPKHU YPOBHS c(HOPMUPOBAH-
HOCTH KOMITETCHLIUH 110 TUCIUITIIMHAM,
npakTukam B npouecce ocsoenus OITIOIT BO

Marematuka

O3HakoOMHUTEIIbHAS IPAKTUKA

dunocodus

TexHonornueckas (MPOEKTHO-TEXHOJOTHYECKas!) MPaKTUKa

OB IN

Koncantuar
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BeInosHeHUe 1 3amuTa BRITYCKHOM KBATM(DHUKAIIMOHHOM pa-
0OTEI

OIIK-2. CriocobeH ocymecTBIsSITh cOop, 00pabOTKY M aHAIM3 JAHHBIX, HEOOXOAUMBIX JJIS pe-
IICHHSI IOCTABJICHHBIX YIPABICHUYECKUX 33724, C HCIIOJIb30BAHHEM COBPEMEHHOTO HHCTPY-
MEHTAPHsI U UHTEJUICKTYaJIbHBIX HHPOPMAIIMOHHO-aHAIUTHIYECKUX CUCTEM
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JIOKyMEHTUPOBaHUE YIIPABICHUYECKON NEATEIIbHOCTH

]_II/I(prBLIe n I/IH(1)OpMaI_II/IOHHBI€ TCXHOJIOI'MH B MCHCIXKMCHTC

[IpakTuka mo noyiy4eHuto npodeccuoHalbHbIX YMEHU U OTbITa podeccu-
OHAJILHOU HeATENbHOCTHU

Ynpasiienue puckamu

DduHaHCOBBLIN MEHEHKMEHT

OO || O [B(WWWWININ

Hpe,[[,I[I/IHJ'IOMHaSI IIpaKTHUKa
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BrimonHenue 1 3ammra BRITYCKHON KBATM(UKAITMOHHON pabOTHI

* HOMEp ceMeCTpa COOTBECTCTBYCT JTAIly CI)OpMI/IpOBaHI/IH KOMIICTCHII N

7.2 Onucanune noka3arteJjieil 1 KpUTepueB OLEHUBAHUS KOMIIETEHUMI Ha
a3JJMYHbIX dTanax ux GopMHPOBaHMS, ONIMCAHNE IKAJIbI OLlEHUBAHUS

IInanupye-
MBIE pe3yJib-
TaThbl OCBOE-
HUS KOMIIE-
TEeHIINH (UH-

JUKATOPBI
JOCTHKEHUS

KOMIIETEH-

1017059

YpoBEeHb OCBOCHHUS
HEYIOBJIE- yIIOBIIE-
TBOPH- TBOpU-
p p OneHouyHoe
TEIBHO TEIBHO XOpOIIIO OTIIUIHO
. . CpeACTBO
(MUHMMaNb- | (MUHUMAIb- (cpennwmii) (BBICOKUIA)
HBIM HE J10- | HBII IOPOro-
CTUTHYT) BBII)

VYK-1 CnocobeH ocymecTBIsSITh MOUCK, KPUTHYECKUN aHAIN3

U CUHTE3 UH(]OpMaLMH, TpUMe-

HSATh CUCTEMHBIN MOAX0d OIS PCIICHNU IMOCTABJICHHBIX 3a/1a4

VK-1.1. Ana-
JTU3UpPYET 3a-
)Iaqy, BBIIC-
a8 ee 0a3o-
BBIE COCTaB-
JIAIOIIHE,

YpoBeHb MuHu- YpoBeHb YpoBeHb YcerHbII
3HAHUM HIKE | MAaIbHO  JO- | 3HAHUHU B | 3HAHUHU B | Ompoc,
MHUHHMAaJb- MMYCTHUMBII obbeMe, co- | 00beMe, CO- | KOHTPOJIbHAS
HBIX TpeOo- | ypOBEHb 3Ha- | OTBETCTBYIO- | OTBETCTBYIO- | paboTa
BaHUMU, HHM, J0my- | HIEM po- | mEM po-
MMEJM MECTO | IIEHO MHOTIO | TpaMMe MOJ- | TpaMM€E IOJ-

HerpyObIX TOTOBKH, 0e3




[Inanupye-
MBIE PE3YIIb-

YpoBEeHb OCBOEHUS

TaThbl OCBOE- HEYJIOBJIE- yZIOBJIE-
HUS KOMIIE- TBOPH- TBOPH- o

LEHOYHOE
TEHIUU (UH- TEIBHO TEIbHO XOpOIIIO OTJINYHO CPEICTEO
JUKATOPbI (MuHUMAaNL- | (MUHHMAJIb- (cpenuuit) (BBICOKMIN) p
JNOCTMKEHMS | HBIMA HE J10- | HBIM ITOPOro-
KOMIIETEH- CTUTHYT) BbII)

1017079

OCYILIECTB- rpyobie OLINOOK. TOTOBKH, J10- | OIIMOOK. Hay4yHas JuC-
J€T JCKOM- | OIIUOKHU [Iponemon- nymeHo He- | [IpogeMoH- Kyccusi  pac-
no3unuio 3a- | [Ipy  pemie- | cTpupoBaHbl | CKOJBKO He- | CTPUPOBAHbl | YeTHO-Tpadu-
JTa4H. HUU  CTaH- | OCHOBHbBIE rpyObIX OIK- | BCE  OCHOB- | yecKas pabora,
YK-1.2. JTapTHBIX 3a- | yMeHusi, pe- | 6ok. Ilpoxe- | Hple ymeHwUs, | Keiic-3aqaHue,
HaxomuT | mad He mpo- | MIEHBI THUIIO- | MOHCTPUPO- | pEIICHBI Bce | TecT, pedepar,
KPUTHUYECKH | IEMOHCTPH- | Bble 3a/layd. | BAaHbl BCE OC- | OCHOBHBIE 3a- | BOIPOCHI U 3a-
aHAIM3UPYET | poBaHbl oOc- | IMeeTcs Mu- | HOBHBIE yMe- | Jaud C OT- | JIaHUsS 7S
uHpopma- HOBHBIC yM€- | HUMaJbHBIA | HUSI, PEILEHBI | IeIbHBIMU MIPOBEICHUS
IUI0, HEO0O- | HUsA, UWMENH | HA0Op HaBHI- | BCE  OCHOB- | HECYIIIE- 3ayerTa, FK3a-
XOJIUMYIO MECTO Tpy- | KOB JAJisi pe- | HbI€ 33J]a4ui C | CTBEHHBIMU | MEHa
JUISL pelieHus | Oble OMMOKY, | IEHUSI CTaH- | HETPYOBIMU | HEJIOYETaMH,
MOCTaBIICH- HE  Tpoje- | JapTHhIX 3a- | ommOkamu, | [Iponemon-
HOM 3aJ]la4yi. | MOHCTPUPO- | a4 C HEKO- | MPOJAEMOH- CTPUPOBAHBI
YK-1.3. Pac- | Banbl  0a30- | TOpbIMU CTPUPOBAHBI | HABBIKU TIPU
CMaTpUBAeT | BbIC HABBIKK | HejoueTaMu | 0a30BbIE pelieHun He-
BO3MO>KHBIE HaBBIKU TP | CTAHJAPTHBIX
BapHUAHTHI pe- perieHuu 3a/1a4
meHust  3a- CTaH/IapTHBIX
Jla4¥, OLICHU- 3a1a4y

Bas WX JIO-
CTOMHCTBA U
HE/IOCTATKH.
VYK-1.4. I'pa-
MOTHO,  JIO-
TMYHO, apry-
MEHTHPO-

BaHHO (op-
MHUpPYET c00-
CTBEHHBIE

CYXKICHUS U
omnenku. OT-

JIn4aeT
(hakThI oT
MHEHUM, HH-
Teprpera-

UM, OIICHOK
U T.I. B pac-
CYXKJIEHUSX

JPYTHX
Y4aCTHHUKOB




[Inanupye-
MBIE PE3YIIb-

YpoBEeHb OCBOEHUS

TaThbl OCBOE- HEYJIOBJIE- yIlOBJIE-
HUS KOMIIe- TBOPHU- TBOpPHU- o
LIEHOYHOE
TeHIUH (MH- TEIbHO TEIbHO XOPOIIO OTIIUYHO CPEICTEO
JUKATOPBI (MUHMMaNb- | (MUHUMAJIb- (cpennmii) (BBICOKHIA) p
JNOCTWIKECHMS | HbIM HE 10- | HBII OPOTO-
KOMIIETEH- CTUTHYT) BbII)
1017079
NesTeNbHO-
CTH
VK-1.5.
Omnpenenser
U OLEHUBAET
IIOCJIEACTBUS
BO3MOKHBIX

peuieHun 3a-
Javuu.

OIIK-2. Criocoben ocymecTBIsITh cOOp, 00padOTKY M aHAJIU3 JAHHBIX, HEOOXOIMMBIX JIJISl Pe-
IICHUS TIOCTABJICHHBIX YIIPABJICHYECKUX 3a/1a4, C HCIIOJIb30BAaHHEM COBPEMEHHOTO MHCTPYMEH-
Tapud U UHTCJUICKTYAJIbHBIX HHq)OpMaHPIOHHO-aHaJ'II/ITI/I‘-ICCKI/IX CUCTEM

OIIK-2.1.
3HaeT Me-
ToAbl cOopa,
o0paboTku u
aHajgu3a JaH-
HBIX, HE00XO0-
JUMBIX  JUIS
pelIeHus
yIpaBJicHYe-
CKHX 3aJ1a4 U
COBpEMEH-
HBIE HMHTEI-
JIEKTyalbHO-
ITOUCKOBEIE
CHUCTEMBI
OIIK-2.2.
VMeer BHIOU-
patb W WHC-
I10JIb30BaTh
aJIcKBaTHEIE
COJIEP>KaHUIO
npodeccuo-
HaJbHBIX 3a-
Jlad  METOJbI
00paboTku u
aHajgu3a JaH-
HEBIX.
OIIK-2.3.
Brnaneer
HaBBIKAMH

YpoBeHb
3HAHWM HIDKE
MHHUMAJIb-
HBIX Tpebo-
BaHHH,
HMEJId MECTO
rpyobie
OIIOKU
IIpn  peme-
HUHM  CTaH-
JapTHBIX 3a-
nad HE TMpo-
JI€MOHCTPH-
pOBaHBI  OC-
HOBHBIE yMe-
HUSI, WMECIIH
MECTO  Tpy-
Oble OIMOKH,
HE  Ipoje-
MOHCTPHUPO-
BaHbl  0a3o-
BbI€ HABBIKH

Munu-
MaJbHO  JI0-
IIYCTUMBIN
YPOBEHb 3Ha-
HHUM, JIOIly-
LIEHO MHOI'O
HerpyObIX
OLINOOK.
[Iponemon-
CTPUPOBAHBI
OCHOBHBIE
yYMEHHUs, pe-
LIEHBl THUIIO-
BBIC 3aJa4M.
Nmeerca mu-
HHUMAaJIbHbBIN
Habop HaBbI-
KOB U pe-
LICHUS CTaH-
JapTHBIX 3a-
Jad C HEKO-
TOPBIMH
HEJ0YETaMH

YpoBeHb
3HAHUU B
o0BeMe, co-
OTBETCTBYIO-
eM npo-
rpaMMe Ioj-
TOTOBKH, [0-
yImeHO He-
CKOJIbKO He-
rpyObIX OLIM-
ook. Ilpone-
MOHCTPHUPO-
BaHbI BCE OC-
HOBHBIC yMe-
HUSl, pEUICHBI
BCE  OCHOB-
HBIC 33/1a4U C
HerpyObIMH
OIIMOKaMH,
MIPOJIEMOH-
CTPUPOBAHBI
6a3oBbIe
HaBBIKM TIpU
pelIeHnn
CTaH/IaPTHBIX
3a1a4

YpoBeHb
3HAHHH B
o0beMe, co-
OTBETCTBYIO-
eM po-
rpaMMe Ioj-
TOTOBKH, 0Oe€3
OIIMOOK.
[Iponemon-
CTPUPOBAHBI
BCE  OCHOB-
HBIC YMCHWSI,
pelleHsl  Bce
OCHOBHBIC 3a-
Ja4  C  OT-
JEITbHBIMH
HeCylle-
CTBEHHBIMU
HEJI0YeTaMH,
[IponemoH-
CTPUPOBAHBI
HaBBIKA TIPH
pelieHnn He-
CTaHJIaPTHBIX
3a7a4

YcrHbli
orpoc,
KOHTpPOJIbHAS
pabora
Hay4yHas JUC-
Kyccusi  pac-
4yeTHO-Tpadu-
geckas padora,
Keiic-3aanue,
TecT, pedepar,
BOIIPOCHI U 3a-

JaHUs JJIsL
IMPOBCACHUA
3a4ye€Ta, OK3a-
MCHa




[Inanupye-
MBI€ PE3yIib-
TaThl OCBOE-
HHUS KOMIIE-
TeHIIMH (UH-

JTUKATOPBI
JIOCTHIKEHMS

KOMIIETEH-

YpoBEeHb OCBOEHUS

HEYJIOBJIE-
TBOPH-
TEIbHO

(MUHUMATB-
HEIN HE [0-
CTUTHYT)

yIlOBJIE-
TBOPH-
TEIbHO
(MUHUMATB-
HBI{ MTOPOTOo-
BBIH)

XOPOIIO
(cpenuuit)

OTIIUYHO
(BBICOKMIN)

OneHouHOE
CPelCTBO

1017079

METOAaMU
CTaTUCTHYE-
CKol  obOpa-
OOTKH W HH-
TEJUICKTyallb-
HOI'0 aHaJIu3a
nHpopma-
LIUH, HEOOXO-
IUMOM  UIA
TIPUHSITHS
000CHOBaH-
HBIX OpTaHH-
3alMOHHO-
yIpaBieH4e-
CKHX pelle-
HUHA, B TOM
YHCIIe

7.3 TunoBble KOHTPOJIbHBbIE 32IaHUS WM UHbIE MATEPHAJIbI, HEO0XO0AH-
Mble VISl OLCHKH 3HAHMH, YMEHHUH, HABBIKOB, XapaKTEePHU3YIOIIUX ITaNbI ¢op-
MHPOBaHUA KoMIleTeHIMI B mpouecce ocoennst OIIOII BO

Komnemenyusi: YK-1 Cnocoben ocyujecmsisimos NoucK, Kpumu4eckutl aHaiu3
U cunmes uHgopmayuu, NPUMEHIMb CUCIMEMHBII NOOX00 OJisl peuleHusi NOCMABILeH-
HbIX 300aY

OIIK-2. Cnocoben ocywecmeansams coOop, 00pabomky u anaiu3 OaHHbix, Heoo-
XOOUMBIX 0151 peutletust NOCMABIEHHbIX YNPABIEHYeCKUX 3a0ay, ¢ UCNOIb308AHUEM
COBPEMEHHO20 UHCMPYMEHMAPUsi U UHMELIEKMYANbHbIX UHDOPMAYUOHHO-AHATU-
MUYECKUX CUCTEM.

Bonpocwt 0na ycmnozo onpoca (npueedernvt npumeput)

OCHOBHbIE MTOHATHS; CBOWCTBA;

MeTo/bl BEIUUCIICHUS ONPEIeIUTeNel 2-T0, 3-TO U BBICIIUX MOPSIIKOB.
UTto Takoe onpeeTuTeNb?

Kak BbIUMCIUTD ONpEAEIUTENb 2-T0 TopsiaKa’?

W



5. Kak BbIYHMCIUTE ONpeeauTeNb 3-T0 nopsiaka?

6. Korna onpenenurens paBeH HYJIO?

/. JluHeiiHble omepanuu HaJ MaTpullaMu (CIOKEHUE, YMHOXEHUE Ha
YHUCJIO).

8. Henuneitnsie onepanuu MaTpull (TpaHCIIOHHUPOBAHKE, YMHOKEHUE MaT-
pHII, BO3BEJICHUE B CTETICHb ).

9. MHorousieHbl OT MaTpPHII.

10. Briuucnenue oOpaTHON MaTPUIIBL.

11. Panr 1 criocoObI €T0 BBI-UHUCIICHUS.

12. CoOcTBEHHBIE YHCTA.

13. Kakue Buabl MaTpull BbI 3HaeTe?

14. Kakue MaTpuIlbl MOKHO TIEPEMHOXKAThH?

15. Kak HailTh paHT MaTpULbl METOJIOM OKaMIISIFOIIUX MHUHOPOB?

16. Teopema Kponekepa-Kamemu.

17. MeToapl penieHui CUCTEM HEOJTHOPOIHBIX JUHEHHBIX ypaBHEHUM (Ipa-
Buiio Kpamepa, metoq o6patHoil matpuisl, metox ['aycca).

18. Pemienust 0IHOPOAHBIX U HEOAHOPOJIHBIX HEOIPENEICHHBIX CUCTEM JIH-
HEIHBIX ypaBHEHUH (MHOXKECTBO pEILIEHUI, TpUBHUAJIbHOE pellieHue, (pyHaameH-
TaJbHAsI CUCTEMA PEUICHU).

Bonpocwt 012 konmpoavhnoi padomst (npueedenvlt npumeput)

1. Kakue cucteMbl JINHEWHBIX YPaBHEHUI HA3bIBAIOTCSI COBMECTHBIMHU?

2. Kakumu MeTo/laMu MOXKHO PEIIUTh CUCTEMBI TPEX JTMHEWHBIX YpaBHEHHM
C TPEMSI HEU3BECTHBIMHU?

3. Kak ucnomp3yeTcst MeTOJ] MOCIEA0BATENBHOTO WCKIIOYEHHUS] HEM3BECT-
HBIX?

4. Kak 3anucats hopmynsl Kpamepa?

5. 'eomeTrpuueckre U n-MepHbIE BEKTOPHI.

6. OCHOBHbBIEC MOHATHUS; TOHATHE N-MEPHOIO BEKTOpPa M BEKTOPHOTO MpO-
CTpaHCTBA.

7. JluneliHpie oniepaiyy HaJl BEKTOPAMHU B TEOMETPUUYECKON 1 KOOPIMHATHON
dbopmax.

8. CkamsipHOe, BEKTOPHOE U CMEIIaHHOE TIPOU3BEICHUE, CBOMCTBA U MPHUIIO-
KEHUS.

9. EBKIMIOBO IPOCTPAHCTRBO.

10. Pa3mepHOCTPH M 6a3uC BEKTOPHOTO MIPOCTPAHCTBA.

11. Tlepexon k HOBOMY 0a3ucy.

12.  Jluneitnble onepaTtopsl (MATPUIIbI) U UX COOCTBEHHBIE BEKTOPHI.

13. Kak HaliTu ckanspHOE MPOU3BEICHUE BEKTOPOB?

14. Yo Takoe HyneBON BEKTOP?

15. Kakue BeKTOpHI Ha3bIBAIOTCS PAaBHBIMU?

16. Kak HaliTu BEKTOPHOE MPOU3BEICHUE BEKTOPOB?

17.  OcHOBHBIE IOHSTHS.



18.

Has).

19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.

®opwmbl 3anucH (anredpandeckasi, TPUrOHOMETPUUYECKast, MOKa3aTelb-

JleiicTBus B pa3HbIX (hOpMax HaJl KOMIUIEKCHBIMU YHCIIAMHU.
Pemenne anredpanyeckux ypaBHEHUN ¢ KOMIUIEKCHBIMU KOPHSIMU.
Yro Takoe MHUMAs €AMHULIA?

Kak coxnuTh KOMIUIEKCHBIE Ynca?

Kak 3anmcarb KOMIIJIEKCHOE YUCIIO B ajireOpandeckoi popme?
Kak paznennts KOMIUIEKCHBIC YHCIa B TIOKa3aTeNbHOM Gopme?
[Tonsitue adhpuHHOTO MPOCTPAHCTBA.

JInHpns HA TUIOCKOCTH

OCHOBHBIE 337]a41 aHAJTUTUIECKON T€OMETPHH.

JlnvHa oTpe3Ka U JeJIeHUE €ro B 3aJaHHOM COOTHOILIEHHUH.
VYpaBHEHUS U B3aUMHOE PACIIOJIOKEHUE IPSIMBIX HA TUIOCKOCTH.
KpuBbie BTOpOro mnopsiaka (KaHOHMUYECKHE YpPaBHEHMs, XapaKTepu-

CTUKHU, TpaQUKU; MTHBAPUAHTHI U MTpeoOpa3oBaHue 00IIEeT0 YpaBHEHUS K KAHOHUYE-
CKOMY BHUY).

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51,
52,

53.
54,
55.
56.
57,
58.

YpaBHEHUS IITIOCKOCTH.

YpaBHEeHUs NPSAMON B IEKAPTOBOM ITPOCTPAHCTRBE.
[ToBepXHOCTH BTOPOTO MOPSAKA.

['uneprutocKoCTs.

Brinmykiible MHOTOTPaHHUKU;, CUCTEMBI JIMHEHHBIX HEPABEHCTB.
Kakue npsimbie Ha3bIBAIOTCA KOJUTMHEAPHBIMU ?

Kak pa3nennTs OTpe30K B 3aJaHHOM COOTHOIIEHHUH.

VY coBus MapauieIbHOCTH U MEPIIEHAUKYIISIPHOCTH MPSIMBIX ?
Kak HaliTH paccTosTHUE OT TOYKH 0 MPSMON?

Kakue kpuBble BTOpOro MOpsiJIKa Bbl 3HAETE?

Kak 3amucarb ypaBHEHHE OKPYKHOCTH?

Kak 3anucarb ypaBHeHUE Auiarca?

Kak 3anmucars ypaBHeHue napadosibi?

Brruncnenue npenenos.

PackpsITre HEOTTPEAETIEHHOCTEN.

3amMeuaTenbHbIE MTPEIEIbI.

OnHOCTOPOHHKE MPEIEIbI.

HccnenoBanrie PyHKIMI HA HENPEPHIBHOCTb.

Yrto takoe npenen pyHkuuu?

[lepBblii 3aMeUYaTENbHBIN MTPEAEN.

BTopoii 3ameuaTenbHbIN npeaes.

YTo Takoe IKBUBAJIEHTHbIC O€CKOHEYHO MaJIble BEJIUYHHBI?

3agauu, MPUBOISIIHNE K TOHATHIO TPOU3BOTHOM.

CBs13b MEXKTy HETIPEPBIBHOCTHIO M TUPHEPEHITUPYEMOCTBIO.
[TpaBuna nuddeperimpoBanms.

Texnanka auddepentmpoanus. 5. [Ipon3BoaHBIE BBICIIMX MOPSIKOB.
Judbdepennuan GyHKINHA U €T0 MPUITOKEHUS.

OcHoBHBIE TeopeMbl TuhPepeHITNATEHOTO UCYUCIICHHUS.



59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,

[IpaBuito Jlonurans.

HccnenoBanue pyHKINN U IOCTPOEHUE €€ rpaduka.
3aau Ha HauOOoJbIINE U HAUMEHBIINE 3HAUECHNS BEJIMUHH.
YacTHble MPOU3BOIHBIE IEPBOTO U BTOPOTO NOPSAIKOB.
[Tonuelit quddepeHnman 1 ero NPUII0KEHHUS.

[Tpou3BogHas O HAPABIICHUIO.

HccnenoBanue Ha HIKCTPEMYMBI.

Yro Takoe (PyHKIHUU JBYX IEPEMEHHBIX?

Kak HaiiTu 9acTHBIE TIPOM3BOIHBIE?

Kak HaliTh 3KCTpeMyM (PYHKIIMU ABYX NEPEMEHHBIX ?

Yro takoe auddepeHIrnpoBaHne CI0KHON QyHKITUU?
[TepBooOpasHas GyHKIIMK U HEONPEIEICHHbII HHTErpal.
CBolicTBa HEOIPEAEIEHHOTO UHTErpasa.

OCHOBHBIE METO/Ibl HHTETPUPOBAHUS: TAOJIMYHBIM, 3aMEHON NEpEMEH-

HOM, C TONpPaBKOHM, MO YacTsIM, PAIlMOHAIBHBIX APOOEH, TPUTOHOMETPUUYECKHUX
GyHKUIMNA, UPpAIMOHATBHBIX (QYHKIIH.

73.
74,
75.
76.
77,
78.
79.
80.
81.
82.

[ToHsiTHE O «HEOEPYIINXCS MHTETPAIax).

Urto Takoe nepBooOpazHas PyHKIIUN?

CBoiiCTBa HEOIIPEAEIEHHOTO UHTETpaa.

Kaxk unTerpupoBaTh 1o 4actsim?

Kak unTerpupoBath ¢ MNOMOIILIO MOICTAHOBKU?

3agauu, MPUBOSIIKE K MTOHATUIO OMIPEACICHHOTO HHTErpaa.
OcCHOBHBIE CBOMCTBA ONPEICIICHHBIX HHTETPAJIOB.

®opmyna Herotona-Jlelionuna.

Brruncnenue miomaaei miockux Guryp.

Briuncnenne 00beMOB TeJl BpallleHHUS.

Hayunas ouckyccus (npueedenvt npumepot)
Uto Takoe HecoOOCTBEHHBIN HHTETpajia 1 poxa?
Kaxk Berunciuth HecoOCTBEHHBIN nHTErpana 1 pona?
['eomeTpuyeckuii CMbICT HECOOCTBEHHOTO MHTErpana 1 pomaa?
ITepeuncnure cBOMCTBAa HECOOCTBEHHOrO MHTErpayia 1-ro poxa.
UYro Takoe auddepenimaabHoe ypaBHeHe?
Urto Takoe nuddepeHimaibHoe ypaBHEHHE TTEPBOro Mopsiika?
Yro Takoe 3amaua Kommn?
UYro takoe ypaBHeHue bepnyu?
Urto takoe nuddepeHimaibHoe ypaBHEHNE BICIIUX MTOPSAKOB?
Kaxkue Buapl nuddepeHraibHbIX YPaBHEHUN BBICIIMX MOPSIKOB BaM U3-

BECTHBI?

Urto Takoe omHOpOIHBIE MU depeHInaIbHbIE YPABHEHHS BTOPOTO MOPSIKA C
MOCTOSTHHBIMU KO3 purmeHTamu’?

OCHOBHBIE MOHSTHS; CXOJAUMOCTh U CyMMa Psija.

HeoOxoaumblii Mpu3HAK CXOIUMOCTHPSIA;

JlocTaTouyHble MPU3HAKKA CXOJUMOCTH: CpaBHEHHUsI, 1 AmaMOepa, HHTETpaib-
HBIW U paIMKaJIbHBIN npu3Haku Komm.



AGCOIOTHAS M YCIIOBHASL CXOAUMOCTh 3HAKOUEPEAYIOIINXCS PSIOB, IPU3HAK
JleitbHMIIA.

CrerneHHbIe psIIbL.

Panuyc, uarepBai u 00J1acTh CXOJUMOCTH.

Paznoxxenue ¢hyukiuit B psaa Tenopa u MakiopeHa.

Kaxkwue cyiiecTBytoT 10CTaTOYHBIE MPU3HAKK CXOJIUMOCTH YUCIOBBIX PSAOB?

Kaxkue cymiecTByoT HE00X0IMMBIE MPU3HAKU CXOAUMOCTH YUCIOBBIX PsiIOB?

Yro Takoe Mpu3HAKU CPaBHEHUS?

Yrto Takoe 4MCcI0BOM psia ?

YTto Takoe 3HAKONEPEMEHHBIN psi ?

UTto Takoe 3HaKOYEepeayIOIIUICS sy ?

Urto Takoe cTerneHHou psa’?

Kaxk HaliTu pagnyc cXoquMOCTH psiaa?

Yrto Takoe mpous3BoaHAs GYHKIIUN?

UYro Takoe kacarenbHas rpaguka GyHKIum?

UYro Takoe HopMalb rpaduka GyHKIUNU?

Uro Takoe norapudmudeckoe nuddepeHiupopanme?

Kax npumensiercs npasusio Jlonuransa?

Kaxk onpenennTs NpoMexyTKu MOHOTOHHOCTH (PYHKITUU?

Kax naiiTu MakcuMyM 1 MUHUMYM QYHKIIMH?

Yro Takoe TOUKH neperuoda?

3aoanusa pacuemuo-zpaguueckoit pabomeol (npusedenvt npumepst)
1. Haiitu maTpuily, oOpaTHYIO JaHHOM:

0O -2 1
-1 4 -1
-1 -1 1
-1 0 3 4
-1 1 2
2. Berauciuth onpeaeanTesnb St
2 1 4 3

3. IIpoBepuTh cucTeEMy JMHEWHBIX ypaBHEHMH 1o TeopeMe Kponekepa-Ka-
MeJIIM Ha COBMECTHOCTh M pe MUTh ee: 1) mo ¢popmynam Kpamepa; 2) metogom 00-
paTHoO# Matpulibl; 3) metonoM ["aycca.

3X; + Xy +X3=-1,
X1 —4x, —2x53 =—7,
5x1 —3x, +6x53 =14.

4. Jlokasark, 4TO BEKTOPLI @ , b , ¢ 00pa3yloT 0a3uc, ¥ HAUTH KOOPAMHATHI
BEKTOpa d B OTOM 0a3uce, IpUMEHHB MaTpuunbiii merox:a = (5, 4, 1), b = (-3, 5,
2),c=(2,-1,3), d=(7, 23, 4).



5. Haunbl Bepuiunbl TpeyronbHuka ABC: A(1; 1), B(2; 3), C(8; 3). Haittu:

a) nuHy croponsl BC;

0) ypaBHEeHHE CTOpOHBI AB;

B) BEJIMYMHY yria B;

r) ypaBHeHue BbicoThl CH u ee aiuny;

1) ypaBHEHUE MeuaHbl AM;

€) koopauHaThl Touk P nepeceuenus meauansl AM u BoicoThl CH;

) YpaBHEHUE NIPSIMOM, TpoxoAsiiel yepe3 BepinHy C napauieIbHO CTOPOHE
AB;

3) CUCTEMY JIMHEHHBIX HEPABEHCTB, ONPEAEISIIONIMX BHYTPEHHEE MPOCTPaH-
cTBO TpeyroibHuka ABC;

1) YpaBHEHHUE OKPYKHOCTH, JIs1 KOTOpo# ctopoHa BC sBisieTcst nnameTpom;

K) mwioniaas TpeyroibHuka ABC.

6. He npumensist mpaBuiio JIOHI/ITaJm, HaWTH Npeaeabl GyHKIIUH.

VI+X—+1- X+5
a)hmlzx 6) lim X % B) lim 19X )|( j
x—0 3 — 2 3x X—>o0
dy
7. Haittu mpou3BojiHbIe dX HaHHBIX PYHKIIHM.
a) y:(1+§/§)3, 0) y=x2sin 3x,

8. ITpoBecTH MoaHOE UccaeAoBaHUE PYHKIUN U TOCTPOUTH UX FPAPUKH.

2x+3
y: —_—
x%+4
9. Ilycth mpou3BOAMTCS JIBA BUJIa TOBAPOB, 0003HAYMM HX KOJIMYECTBA Yepe3 X
u Y. [TycTh 1IeHBI Ha 3TH TOBAPhl COOTBETCTBEHHO P1, P2, a pyHkIus 3atpar C = f(X,
Y). BBISICHUTB BOIIPOC O CYIIIECTBOBAHUU MaKCI/IMyMa npuObLTH U, €CJIK OHA €CTh, TO
KakoBa ee BenuuuHa. Py =7, P,=9, C = X? + Xy + y2,
10. Halitu HeonpeaeneHHbIe I/IHTCFpaJ'IBI U CIENATh IIPOBEPKY.

a) [(<* +2)cos2xdx ; 6) Im

Berunciuts uaterpan | (cosx)® (sinx)* dx

1/3

11. BeIYHCIUTE ONpeieTICHHBIC MHTETPAJIBI: j xAn(1 +x¥)dx.
0

Keiic-3a0anun (npueedenvt npumepot)
1. Nznepxku C (y.e.) py MPOU3BOJCTBE HEKOTOPOTO TOBapa JIMHEHHO 3a-

BUCST OT 00beMa mpousBojicTBa X (en.). M3BectHo, uto mpu X =2 C =11, ampu X
=10, C=15. 3apanus: 1) cocTaBuUTh ypaBHEHUE 3aBUCUMOCTH U3JIEPKEK OT 00BhemMa
MPOU3BOJICTBA MPOJYKIUU; 2) ONpPENeNnuTh 3HaueHus usaepxek miua X = 17; 3)
OTIPEJICNNTh, KaK U3MEHATCS U3JEPKKH, €CIIU 00hEMBbI MMPOU3BOJICTBA YBEIMYATCS
Ha 15% u ymenpmarcs Ha 10%.



2. Gupma «Dacam) MPOU3BOIUT BEPHU AJS MPOAAKUA MECTHBIM CTPOHUTEIb-
HBIM KOMITaHUSM. PenyTaius pupMbl O3BOJISIET €l MpoAaBaTh BCIO MPOU3BOIUMYIO
npoaykiuto. Ha pupme paboraet 10 padounx B oHy cMeHy (8 pabouux 4acoB), 5
nHer B Henemto, uto naet 400 yacoB B Henemto. PaGouee BpeMsi MOJEIEHO MEXKIY
JIByMSI CYIIIECTBEHHO Pa3JIMYHBIMU TE€XHOJIOTUYECKUMHM MPOIECCAMU: COOCTBEHHO,
MIPOU3BOJICTBOM U KOHEUHOU 00paboTkoi asepeit. M3 400 pabounx yacoB B HEJEIIO
250 oTBeAeHbI MOj COOCTBEHHO MPOM3BOACTBO U 150 moa koHeuHyro 00paboTKy.
«®acangy NMpou3BOAMT 3 TUIIA ABEPEU: CTAHAAPTHBIC, ITOJIMPOBAHHBIE U pe3HbIE. B
TabJIMIe PUBEICHBI BPEMEHHBIE 3aTPaThl U MPUOBLIH OT MPOJIaXKH OJHON ABEPU.

Bpewms Ha Bpewms na [TpuObLIL

MIPOU3BOACTBO 00paboTKy (MUH)

(MuH)
CraHgapTHbIE 30 15 $ 45
[TonMpoBaHHBIE 30 30 $ 90
Pe3Hbie 60 30 $120

a. CKOJIbKO JBEpEil pa3INuHbIX TUIIOB HYKHO MPOU3BOAUTH, YTOOBI MaKCH-
MU3HUPOBATH MPUOBLIB?

b. OnTUManbHO U pacnpeaeneHrue padouero BpeMeH! MEXy ABYMsI TEXHO-
JIOTUYECKUMH TIpoleccaMu (MPOU3BOJACTBO M KOHeuHas oOpabotka)? Kak uzme-
HUTCSI IPUOBLIb, €CIIH PaCIIPEeIeTUTh pabouee BpeMs M1y STUMH IIPOLIECCaMHU OI1-
TUMaJIbHO?

c. Ha npeacrosmein nHeaene «®acan» NOHKEH BBIIIOJIHUTH KOHTPAKT HA IIO-
ctaBky 280 cranmaptHbix, 120 nomupoBanubix U 100 pe3nbix aBepei. [{ns BbIno-
HeHUs 3aka3a «Dacam» MOXKET 3aKyIUTh HEKOTOPOE KOJIMYECTBO MOTypadpuKaToB
JIBEpe y BHEIIHET0 NOCTaBIIMKa. DTH NoyhadpukaTsl «Pacams» MOKET UCIOIb30-
BaTh TOJIbKO JJII IPOU3BOCTBA CTAHIAPTHBIX U MOJMPOBAHHBIX, HO HE PE3HBIX JIBE-
peit. [Ipu 3TOM U3roTOBIEHUE CTAaHAAPTHOU ABEpHU TpeOyeT Julllb 6 MUH Mpolecca
00paboTku, a moaupoBaHHOU — 30 MUH 00pabOTKU (MpOoIEecC COOCTBEHHO MPOU3-
BOJICTBA JIJIs ATUX TOTy(pabpukaTtoB HEe TpeOyeTCs).

[Tonmy4yennast TakuM 00pa3oM CTaHIApTHAsI 1BEPh MPUHOCUT $15 mpubbuIHn, a
nonuposanHas - $50. [Ipennonaras, uro no-npexaemy 250 4acoB B HEJEIIO OTBE-
JIeHO oA ipou3BocTBO U 150 mox 06paboTKy, ONpeeauTe CKOJIBKO U KaKUX JIBE-
peit «Pacan» NOIKEH MPOU3BECTU CAMOCTOSITENIbHO, U CKOJIBKO MOIy(haOpuKaToB
3aKyNHTh U1 U3TOTOBJICHHS CTAHIAPTHBIX U MOJUPOBAHHBIX ABEPEH?

d. Kak W3MEHUTCS ONTUMAJBHBIN TUJIaH, MOJYYCHHBIA TPU BBITIOJHEHUU
IPEIbIIYIIEro MYHKTa, €CIU MPaBUIbHO PACIPEISIUTh BpeMsl MEeXAY COOCTBEHHO
MIPOU3BOICTBOM U 00paboTKO# nBepeii? KakoBo OyeT mpaBMIIbHOE pacIipeiesieHue
B JJAHHOM clly4ae?

3. I'opHomnpomblliieHHas: KoMIaHus «YepHble Kackuy coOupaeTcsi paboTathb
B HEKOTOPOU 00J1aCTH B TEUCHHE CIEIYIOUIUX IMATH JIET. Y Hee uMeeTcs 4 1maxThl,
JUTSL KQXKI0M U3 KOTOPBIX €CTh TEXHUYECKUH BEPXHUI Mpeiell Ha KOJIMYECTBO PYIbI,
KOTOpast MOKET OBbITh BbIIAHA «HA FOpay 3a roJ. DTU BEPXHUE MPEIeIbl COCTABIIAIOT:
maxTta Koot — 2 MitH. TOHH, maxta Mokpas — 2.5 MIIH. TOHH, maxrta Enn3aBera —



1.3 mMitH. ToHH ¥ maxTa OpexoBslii 10T — 3 MiIH. TOHH. CTOMMOCTb U3BJICYEHUS PYIbI
Ha Pa3HbIX IIaXTaxX pa3IuyHasi, BCJIEICTBHE OTIIMYAIOIIUXCS TITyOUHBI ¥ Ie0JIOrHye-
CKUX YCJIOBHUH. DTH CTOUMOCTH COCTABJISIOT (BKJIIOUAs MOCIEIYIONTYI0 00paboTKYy):
maxta Kowor — 6 $/TonHa, maxra Mokpas — 5.5 $/TonHa, maxra EnuzaBera — 7
$/Tonna u maxra OpexoBsii Jor — 5 $/TonHa. [Ipu >TOM pyaa U3 pa3IMYHBIX MIAXT
UMEET U Pa3HOe COJIepIKAHUE U3BICKAEMOIr0 KOMIIOHEHTA. [IJis1 yIOMSHYTBIX BBIIIE
IaxT COAEp KaHUE U3BJIEKAEMOro KomnoHeHTa paBHo: 10%, 7%, 15% u 5% coort-
BeTCTBeHHO. Kaxkaas pyna nepepadaThIBa€TCs 1O OTHOMY U TOMY K€ TEXHOJIOTHYe-
CKOMY TIPOIIECCY, a 3aTeM CMEIIMBAETCS, YTOOBI MOMYyYUTh OoJiee-MEHee OTHOPOI-
HYIO PyAy C 3aJaHHbIM U (UKCHPOBAHHBIM COJIEP’)KaHUEM H3BIIEKAEMOTO KOMIIO-
HEHTA, TaK KaK TEXHOJOTUYECKUU MPOIIECC Ha METAJUIYPIHYECKOM MPEANPUSTUN
MOJICTPOEH MOJT OIIPEIEIEHHOE CO/IepKaHUE COETMHEHHNI MeTailia B pyae. Tak kak
pPYyIbl C TECUEHUEM BPEMEHU CTAHOBSTCS OeqHEEe, METAJUTypPrUUE€CKOE MPEANPUATHE,
Ha KOTOPO€ KOMITaHUS MOCTABISIET PYy1y, COOMpaeTcs MPOBECTH MOCTENICHHBIN Tie-
pexoj Ha 00paboTKy 6oiiee OeHbIX pya. Eciu B mepBbIii o IpeIpusTUE 0KUIACT
5 MIJIH. TOHH PYJIbI C COJIEPKAHUEM U3BIIEKAEMOr0 KOMIIOHEHTA 9%, TO BO BTOPOU U
TPETHl TOJBI — 5.63 MITH. TOHH pYy/bl ¢ cofepkanueM 8%, a B YETBEPTHIN U MATHIN
ronbl — 6.43 miiH. TOHH 7%-HOU pynbl. COOTBETCTBEHHO MOHU3UTCSA U CTOMMOCTD
pynsl. Eciiu B mepBsiii ro1 pyaa mokymnaercs mo $10 3a Touny, To 8%-Has pyna Oy-
net crouth $8.9 3a ToHHY, a 7%-Has - $7.8 3a TOHHY. 3aTrUIaHUPYHTE TOOBITY PYIBI
Ha YeThIpeX MIaXTaxX B TCUCHUE CIAETYIONIUX MATH JIET TaK, YTOObl MAKCUMU3UPOBATH
npuobLIb. [IpencraBbTe, 4TO Biajenel TOPHOPYIHONM KOMITAHUY TOJTYYHJT PEJIO-
xeHue o npojaxe. [1o oleHke 3KCnepToB MOKYMATelNb MpeaiaraeT LeHy, MpeBbIIa-
IOIIYI0 CTOUMOCTh UMYyIIiecTBa KoMiianuu Ha $70 mutH. OHAKO BIIajeIel] CUYMTACT,
YTO 3a MATh JIET OH 3apaboTaer 00JbIIyI0 cyMMYy. CTOUT JIM B AEMCTBUTENBHOCTU
npojaBaTh kKomnanuo? [Ipu olleHKEe CTOMMOCTU KOMIAHUU MPUMUTE CTABKY JUC-
KOHTHpOBaHUs paBHOU 10% B rom.

Tecm (npugedenvt npumepboi)

Onpenenurenn

1 OnpenenuTens MPeaCTaBIsSCT
c0o00i1 ...

. [IpssIMOYTOJIbHYIO TaOIHILY.
. Yucno.

. [lepeMeHHY10 BEIMUHHY.

. YpaBHEHHUE.

2 Omnpenenurens 0003HAYAIOT A

. 0
. Q

3 [Topsanok onpeaenuTesns paBex ... . Hucmy cTpok.
. Uucny Bcex 2IIEMEHTOB.
. Cymme umncna CTpoK u
CTOJIOIIOB.
4. Pa3zHOCTH 4HCIIa CTPOK U

CTOJIOIIOB.

1
2
3
4
1
CHUMBOJIOM ... 2. O
3
4
1
2
3




[Topsimok onpenenuTens

6 2
PaBeEH ...
7 -6
[Topsanok onpeaenurTens
0O 9
PaBeH ...
1 -10
Ne 2

Cucrema TUHEHHBIX anreOpandecKux
ypaBHEHUH MOKET OBITh 3allUCaHA ....

1. B Buge onpenenurens.

2. B marpuunoii dhopme.

3. B BekTopHOI opme.

4. B Buje npousBeaeHUs
JIBYX CHCTEM.

Cucrema Tpex JIMHEWHBIX alreOpau-
YECKUX YPAaBHEHUU C TPEMS IIEPEMEH-
HBIMU MMEET €IMHCTBEHHOE PELICHNUE,
€CIIH. ...

1. Onpenenurens CUCTEMBI
paBeH HYJIIO.

2. Onpenenurens CUCTEMBI
OTJIMYEH OT HYJIS.

3. Onpenenuresb CUCTEMBI
paBeH eUHUILIE.

4. OnpenenuTenab CUCTEMbI
OTJINYEH OT €UHULIBIL.

CucreMa Tpex JIMHEHHBIX alreOpan-
YECKUX YPaBHEHHH C TpeMs IIepEMEH-
HBIMU UMEET OCCKOHEYHOE MHOKECTBO
pEILIEHNM, ECIIN. . ..

1. Onpenenuresib CUCTEMBI
paBeH HYIIIO.

2. Onpenenurenb CUCTEMBI
OTJIMYEH OT HYJIS.

3. Onpenenuresb CUCTEMBI
PaBEH eIUHUIIE.

4. Onpenenurensb CUCTEMBI
OTJIMYCH OT €AUHUIIBL.

Jlns1 penieHust CUCTEMBI TPEX JIMHEH-
HBIX ajreOpanvyecKux ypaBHEHUMN C
Tpemsi MeTosioM Kpamepa HE00X01uMO
BBIYUCIINUTS. . ..

1. OnuH onpenenuTensb.
2. [IBa onpenenurensi.

3. Tpu onpenenurers.

4. YetbIpe onpeaenuTesi.

Ne 3

Bexropsl a(4;2k;-1) u b(-1,1,4)
TIepreHTUKYIAPHBI, eclii K PaBHoO ...

i e\
N




Bexropsr a(4,—2k;-1) u b(-11;4) | 1. 2
NEPIEHIUKYIAPHBL, €Cliid K paBHO ... é L21
4. -4
Bekropst a(4;2k;-1) u b(-110) 1. 2
TepIEHIUKYISPHBL, ecin K pasHO ... g ;’
4. —4
Bekropsr a(4;-2k;-1) u b(-1,1,0) 1. 2
NEPIEeHIUKYIIAPHBL, €Clid K paBHO ... g g
4. -4
Ne 4
[IpsiMast TpOXOAUT Yepe3 TOUKU I. 3
0(0;0) m A(-2;1). Ee yrioBoit ko3 du- 2. 3
LIUEHT PABEH. .. 1
3. =z
3
. 1
-2
[IpsiMast TpOXOAUT YEepe3 TOUKU I. 2
0(0;0) u A(2;1). Ee yrnosoit ko du- 2 2
LUEHT PaBEH. .. 1
3. =
2
. L
-2
[IpsiMast TpOXOAUT YEpE3 TOUKU I. 2
0(0;0) u A(1;2). Ee yrnosoit ko du- 2 2
LIUEHT PaBEH. .. 1
3. =
2
L 1
-2
[Ipsimast mpoXOaUT Yepe3 TOUKU 1. 3
0(0;0) u A(-1;3). Ee yrmosoit ko3 du- 2. 3
IIUEHT PABEH. .. 1
3. =
3
L L
-3




1 Ecnu ypaBHeHuUe rurnep00Iibl 1. 16
X2 yZ 2. 9
nmeer Bug -5 — — =1 , TO UYINHA €€ 3. 4
16 9 4. 3
JNECUCTBUTEIBHOM MOJyOCH PaBHA...
2 JInmHa MHUMOM OCH TUTIEpOOIIbI
32 yz .
~— i~ -+ paBHAa...
4 16 P
3 JIinHa NEeNCTBUTEIIBHOW OCH TH-
XV
nepOoJIbI = paBHa...
9 25
4 OKpYXHOCTH 1. A4(2,3)
2 2 2 -
(x-1)"+(y+3)"=4" npoxomr g 2((11’2(;)
4yepe3 TOUKY C KOOPANHATAMH. .. 4 D (1’ 1)
Ne §
1 IIepBbIi 3aMeyaTeNbHbIN MpeIeIl pac- 1. owo—w
KpbIBA€T HEONPEAECIEHHOCTh BUIA. . . 2 0
S0
3. 1"
4. 2
o0
2 Bropoii 3ameyarenbHblil Ipeaen pac- l. o—
KpBIBAET HEOIIPEIETIEHHOCTh BUA. . . 2 0
0
3. 17
A 0
o0
3 Bropoii 3ameuatensHbIi npeaen no3- (1. Konebanue 1eHsl.
BOJISIET OIPEACIIUTD ... 2. HayanpHbIN KanuTaml.
3. YCcTaHOBUBIIYIOCS LIEHY.
4. IIpoueHTBI 110 KanuTaly.
4 - i 5 1.0
penen M ————— paBeH
xo0 6X —19 2
3.5
4. 6
Ne 6
1 [Ipenen oTHOLIEHHS TPUPALLCHUS 1. beckoHe4yHo OoJiblas Be-
JUYUHA.

byHKIIUN Ay K MPUPALIEHUIO apry-

2. I[locTossHHast BEIUYHUHA.
merra AX mpu AX — 0 - st0:

3. [IpousBoaHas HyHKIUU.




4. beckoHEe4YHO MaJiasl BEJIU-
YnHa.

2 Ecnu nepeMeHHbIC BETUYHHBI X H Y
CBSI3aHBI IPON3BOACTBEHHON QyHKIMeH | 1. CkopocTh M3MEHEHHS (PYyHK-
y= f (X), TO OTHOIICHHUE K.
Ay 2. [IpousBoaHyI0 PyHKIIHH.
—> BBIpaXKaeT 3. Auddepenuman pyHkunu
AX 4. CpeHior CKOPOCTh U3MEHE-
HUSl QYHKITUH.
3 Ecnu nepemMeHHbIE BETUYUHBI X U 1. CkopocTh n3mMeHeHus PpyHK-
CBSI3aHBI TIPOM3BOJICTBCHHON (PYHKIMEH | NN
. Ay 2. [IponsBoaHyI0 (PYHKIIHH.
y=f(x), 0 lim — 3. Iuddepennuan GpyHKINN
Ax—0 AX
4. CpenHior CKOPOCTh U3MEHE-
BBIPAXKACT
HUS QYHKIIIH.
4 Ecnu nepemennas BenuunHa y siBisi- | 1. CKOpocTh n3MeHeHust GpyHK-
eTcs (QyHKIHel NepeMeHHON BEeTUYMHBL | LIUH.
x,1.e. Y= f(X), 1o 2. Tpou3BOHYIO GYHKIHH.
y 3. Auddepenuuman pyHKIuu
lim — Bepaxaer 4. CpeHIOI0 CKOPOCTh U3MEHE-
Ax—0 AX HUS QYHKITUH.
Ne 7
1 CKkonbpKO pa3 HykHO npoanddepen- 1. O
IMPOBaTh GYHKLUIO OJJHOUM MEepeMeH- 2. 1
HOM, yTOOBI HcclieIoBaTh €€ Ha dKcTpe- | 3. 4
MyM 4, 3
2 CkoJibKO pa3 HeoOXxoauMo mpoaud- 1. 0
depenmupoBath QyHKIUIO oOHOM TIepe- | 2. 1
MEHHOM, YTOObI HAWTH MHTEPBAJIBI BbI- 3. 2
MYKJIOCTH ¥ BOTHYTOCTH €€ rpaduka 4. 3
3 [Ipu uccnenoBanuu PpyHKIIMU 1. YpaBHEeHHs aCUMIITOT.
v = f(x) nmnoctpoennn ee rpaduka, |IKCTpeMyM QYHKIHUH.
NPOM3BOJHAS IIEPBOTO MOPSIKA 0380~ |NOOPJIMHATEI  TOUeK  mepernda
JISIET HAWTH: rpaduka.
Koopaunate! Touek nepeceye-
Hus ¢ ocbro OX.
Ne 8
1 YactHoe mpuparieHne QyHKIuHI 1. 3apaBas npupamenne AX u

z=f (X, y) 10 IEPEMEHHOM X HaXO-
JAT ...

OCTAaBJIsIsl IEPEMEHHYIO } HEU3-
MEHHOU.




2. 3amaBas nmpupanieHue Ay "
OCTAaBJIsASI IEPEMEHHYIO X HEH3-
MEHHOM.

3. 3amaBas npupamienus AX u
Ay .

4. OcTaBiisisi IEpEMEHHbIC
HEN3MEHHBIMH.

YacTtHoe npupaiieHue QpyHKunu
z=f (X, y) 10 IEPEMEHHOM Y HaXO-
IAT ...

1. 3anaBas npupamenre AX u
OCTAaBJIsISI IEPEMEHHYIO J HEU3-
MEHHOM.

2. 3amaBas npupaiienue AY u
OCTAaBJIsASI IEPEMEHHYIO X HEH3-
MEHHOM.

3. 3amaBas npupamenus AX n
Ay .

4. OcraBissi IepeMEHHbIC
HEU3MEHHBIMH.

[TonHoe npupatieHre GyHKuuu
= f(X, y) HaxXoIsT ...

1. 3agasas npupamenne AX n
OCTAaBJIsIsl IEPEMEHHYIO ) HEU3-
MEHHOM.

2. 3amaBas npupaiienue Ay u
OCTaBJISISl IEPEMEHHYIO X HEU3-
MEHHOM.

3. 3apaBas npuparienus AX u
Ay.

4. OcTaBisAsi nEPEMEHHBIE
HEU3MEHHBIMH.

YacTHyro IPOU3BOAHYIO (PYHKIUU
z=f (X, y) 10 IIEPEMEHHOM X HaXO0-

1. B npeAnosoxeHuu , 4To me-
pEMEHHas! y TOCTOSTHHAS.
2. B ipeanosioxeHuu , 4yTo mne-

IAT ...
pEeMEHHas X TTOCTOSHHAS.
3. B npeAnosioxkeHuu , 4To y U
X TIOCTOSTHHEIE.
4. B npeAnoyoKeHuu , 4To y 1
X TIEpEMEHHBIE.

Ne 9

HNuTerpupoBanue — 310 JIEUCTBUE...

1. PaBHO€E pOU3BOAHOM C MPO-
THUBOIIOJIOKHBIM 3HAKOM.

2. PaBnoe nmuddepennmpona-
HUIO C IPOTHUBOTMOJIOKHBIM 3Ha-
KOM.




3. O6patHoe quddepeHiupo-
BaHHUIO.
4. O6patHoe nuddepenuupo-
BaHUIO C TIPOTHUBOIIOIOKHBIM
3HAKOM.
2 ®yuknus F (X) maseieaercs nepso- | 1. F'(X) = f(X)
o6pasuoit 1ua pynkmuu T (X), ecmm... | 2. T/(X) = F(X)
(Ooree OHOTO OTBETA) 3. dF(x) = f (x)dx
4. dF(x) = f (x) +dx
3 MHOeCTBO BCeX MEPBOOOPA3HBIX 1. dF(x) = f(x)dx
s pyrkmun f (X) umeer ... 2 J‘ f(x)dx=F(x)+C
3. dF(x) = f (x) +dx
4. [ f(x)dx =CF (x)
4 [lepBooOpasnast GpyHKIIUU Y = x° 1. 5x*
paBHa... 2. Cx°
3. %xﬁ
1
4 + 6
6 X
Ne 10
1 Y CTaHOBUTB COOTBETCTBHE MHTE- 1. —cos(x+1)+C
rpajia U epBoOOpPa3HON: cos(l—x) +C
o 4 .
1 (x" —1dx 3 e 4+ C
" x 5
X
2 ..e ox 4, ——x+C
3. [sin(— x)dx 5
4. [sin(x +1)dx
2 Vcranouth cootBeTcTBre uHTerpana | 1. xlnx—x+C
1 TIepBOOOPA3HOM: sin3x
dx 2. +C
1.
$3x+1 1 niax 11 C
2. | Inxdx 3. §n| X+1+
3. [cos3xdx g _C0S3x
4, j sin3xdx
3 YcTaHOBHTH COOTBETCTBUE UHTETpATa | 1. |n |X + 5| +C
¥ TIEpBOOOPA3HOI: i
2. Insinx+C




1. :ctgxdx 3. eP+C
2. .'e"+5dx 4, —%In|c052x| +C
3. :tg 2xdx
dx
* J-x +95
4 Y CcTaHOBUTL COOTBETCTBUE HHTCTpajia

U TIEpPBOOOPA3HOM: 1 l el O
L % 2. sin(x—4)+C
2 ..eax_ldx 3. 1In|3x—1|+C
3. .' cos(x —4)dx " ECOS(x—4) +C
4. | sin(x —4)dx

Temut peghepamos (npusedernvt npumepot)
. Onpenenureny U UX TPUIOKEHUS.
. [Ipunoxenuss MaTpui] B 3KOHOMHUYECKUX MOJEIISIX.
. [locTpoenne 0OpaTHON MaTPHULIbI 3JIEMEHTAPHBIMU MPEOOPA30BAHUSIMU.
. Meton XKopaana-I'aycca penieHust CucTeM JIMHENHBIX YPABHEHUMN.
. [Ipunoxenus 1MHEHON anreOpsl B 3aa4aX SKOHOMUKHU.
. [IpunoxeHus: BEKTOPHOU anreOpbl B 3aja4aX SKOHOMUKH.
. [IpunoxeHus: aHaTUTUYECKON reOMETPHUH B 3a7a4aX SKOHOMUKHU.
. [IpunoxeHus MaTeMaTH4eCcKOro aHajln3a B SKOHOMUYECKUX MOJIEIISX.
. [Ipunoxenus GyHKIMH HECKOJIBKUX MEPEMEHHBIX JUIsi 00pabOTKU PE3yNbTaToOB
HKCIIEPUMEHTAJIbHBIX JaHHBIX.
10. TIpunoxenus nuddepeHaibHbIX YPaBHEHUN U UX CUCTEM.
11. buorpadun Benukux maremaTukoB Poccumn.
12. buorpadun Benukux MatremMaTukoB 3anajaHon EBporbl.

O 001N DN~ WK

Bomnpocsl /151 NpoBeIeHUS MPOMEKYTOUYHOT0 KOHTPOJIA

Komnemenyusi: YK-1 Cnocoben ocyujecmsnsnimos nouck, Kpumuieckuti aHaiu3
U cunmes uHopmayuy, NPUMEHAMsb CUCMEMHBIL NOOX00 OJisl peueHUsi NOCTAG/IeH-
HbIX 30044

OIIK-2. Cnocoben ocywecmansimes coOop, 00pabomky u aHaiu3 OaHHbIX, He0O0-
XOOUMBIX ONI51 pelleHUsi NOCMABIEeHHbIX YNPAGTIeHYeCKUX 3a0au, ¢ UCNOIb308aHUEM
COBPEMEHHO20 UHCMPYMEHMAPUsL U UHMELIEKMYATbHbIX UHGOPMAYUOHHO-AHATIU-
MUYECKUX CUCTEM.

Bonpocwt k 3auemy (npueedensvt npumepot)



1 .ITonsTre BekTOpa. Onepanuu Hal BEKTOPAMHU.

. Paznoxenue no 6azucy. Cucrema KoopArUHAT

. CxassipHOE MTPOU3BEACHUE

. Bextopsl B mpocTpaHCcTBE

. [IpoctpanctBo R". N — MepHBIE BEKTOPHI U OTIEPAIIUU HAl HUMH
. CkanspHoe mpousBeienue B R".

. JInHEelHas 3aBUCUMOCTb BEKTOPOB

. basuc u paHr cuctemsl BEKTOPOB

. Marpuiibl. OCHOBHBIE TIOHATHS

. HacTHBIE TUIIBI MAaTPUI]

. Onepanuu Haj MaTpuaMu

. YMHOXEHHE MaTPHII

. TpaHncrioHnpOBaHKWE MATPUIL]

. Onpenenurenu

. CBoiicTBa omnpeaenurenei

. OOGpaTHas maTpuIa

. Panr matpuirst

. CucTeMbl TMHENHBIX YPAaBHEHUN

. MeTo1bI pelieHust CUCTEM JTMHEHHBIX YPaBHEHUIM
. OmHOpOAHBIE CUCTEMBI JINHEWHBIX YpaBHEHUN

. YpaBHEHHE JTUHUA

. YpaBHEHHE NIPSIMOI

. KpuBeie BTOpOTro nopsaka

. [I;mockoCTh B IPOCTPaHCTBE

. [Ipsimast TMHUS B IPOCTPAHCTBE

. [loBepXHOCTH BTOPOTO NOPSIAKA

. [Ipenen hyHkMM B TOUKE

. CpaBHEeHHE 0€CKOHEYHO MaJIBIX

. duddepennmanbHoe ucuuciaeHue GyHKIUNA OJTHON IEPEMEHHOM.
. HemmpepbiBHOCTE byHKIIUN

. [IpousBoaHas GyHKIIUU.

. AJITOPUTM HAXOKJICHUSI TIPOU3BOTHOM

. 3aBUCUMOCTh MEX1y HEMPEPHIBHOCTHIO U AU HEepeHIInPyeMOCThIO GYHKITUN
. [IpaBuna nuddepeHpoBanms

. [IpousBoaHas CI0KHOU PYHKIIUU

. [IpousBoaHast oOpaTHON (QyHKLIMH

. JlIorapupmuyeckoe nuddepeHuupoBaHme

. [Ipon3BOAHBIC BBICIITUX MTOPSIAKOB

. [Ipon3BoaHBIC HEABHOW (DYHKITHH

. 'eomeTprdeckuii CMBICIT MPOU3BOJHOU

. MexaHM4eCKHU CMBICJT TPOU3BOIHOM

. duddepentman pyHKuu

. F'eomerpuueckuii cmbica quddepennuana

. [lpumenenune nuddepenimana B mpuOIMKEHHBIX BEIYACICHUSIX
. CpoiictBa nuddepeHmpyeMbix QyHKIIi



46. [IpaBumno Jlonutans u ero mpuMeHEeHNE K HaAXOXKICHUIO mpesena PyHKIuu
47. MOHOTOHHOCTb (DYHKITUM

48. BolnykiocTh ¥ BOTHYTOCTh rpaduka Gpynkiuu. Touku neperuda

49. AcumntoTsl rpaduka QyHKIIUN

50. IpumeneHne MPOM3BOIHBIX K UCCIICIOBAHHIO (DYHKITHI 1 TIOCTPOCHHEO X TPa(UKOB
51. 3amaun 0 HauOOJIBIIUX U HAUMEHBIIINX 3HAYCHUAX BETUUHH

52. Iud

MCHHBIX.

@epeHHHaHLHOC HCUYUCIICHUC (bYHKHI/Iﬁ HCCKOJIBKUX HC3dBUCHMBIX IICPC-
OCHOBHBIE TTIOHATHS U OIIPpCACIICHUA

53. Ilpenen GyHKINHA HECKOJIBKUX MEPEMEHHBIX

54. HenpepbIBHOCTh (DYHKIIUM HECKOJIBKUX MEPEMEHHBIX

55. YactHble poU3BOAHBIE (PYHKIIMHA HECKOIBKUX MEPEMEHHBIX
56. JluddepenupoBanne PyHKITUN HECKOIBKUX TICPEMEHHBIX
57. HacTHbIE NPOU3BOAHBIE BBICIINX ITOPSAIKOB

58. DkcTpeMyM (YHKIIMHM HECKOJIBKUX MEPEMEHHBIX

59. MeToa HaMMEHBIIIUX KBAAPATOB

60. DKOHOMUYECKHUU CMBICIT TPOU3BOIHOM

Bonpocwt k 3x3ameny (npueedenvt npumepot)

1.
2.
3.

MBIC

P PP O0~NO 01~

Terpaia

19.

rpana

20.
21.
22,

23
24

[lepBooOpa3Has PyHKITUS U HEOTIPECICHHBIA HHTErPall.
OcHoBHBIE (POPMYIIBI HHTETPUPOBAHUS
NHTerprpoBaHie mocpeICTBOM Pa3IoAEHHs TIOBIHTEIpaTbHOM (PYHKIMM Ha Cliarac-

. IHTerprpoBanne nocpecTBOM 3aMEHbI IEPEMEHHOM

. UuTerpupoBanue noaseaeHueM GyHKIMU 0o 3HaK quddepennnana
. MaTerpupoBanme no 4actiam

. MuTerpainbl oT GyHKIMI, coaepKalux KBaIpaTHbIA TPEXUJIeH

. IHTerpupoBanue panmoHalbHBIX TIpo0en

. MHTerprpoBanne TpUrOHOMETPUUECKUX (DYHKITHIMA

0.
1.
2.
13.
14.
15.
16.
17.
18.

HuTerpupoBanne uppanvoHaIbHbIX QYHKIIAN

HebGepymuecs: unTerpasl

OrnpeneneHHblil THTErpal Kak Mpejiesl UHTErpaibHbIX CYMM

CBoiicTBa ONpeAeIeHHOTO NHTErpaia

CBs13b ONpeIeICHHOT0 UHTErpalia ¢ HEOMPEAEIEHHBIM HHTETPajIoM
3aMeHa MepEMEHHON B ONIPEAECIICHHOM UHTETpase

HNHTerpupoBanne mo 4acTsAM B ONPEACICHHOM UHTETpalie

OO01ast cxeMa MpUIIOKEHUS ONPEEICHHOT0 HHTErpalia

Briuncnenue niomaien miockux (Guryp ¢ noMoIibio ONnpeeIeHHOro NH-

Brruncienne 00beMOB Tel BpaliCH1s C IIOMOINBIO OMMPEACICHHOIO HHTC-

HexoTopbie IPHIIOKEHUS ONPEACIICHHOTO HHTETpaia B SKOHOMHUKE
HecoOcTBeHHBIE HHTETPAITBI

[TprnoskeHnst HECOOCTBEHHBIX HHTETPAJIOB B SKOHOMHUYCCKHX 3a7a9ax
. Anddepennmanpapie ypaBHeHUS. OCHOBHBIC TOHATHS W OTIPECIICHUS
. JlnddepeHnmanpaple ypaBHEHUS ¢ Pa3IeIISIOIIUMUCS TIEPEMEHHBIMU



25.
26.
217,
28.
29.

Huddepenunanbable ypaBHEHUS C OAHOPOIHOM MPABON YacThIO
JIuneiinble nudpepeHranbHble YpaBHEHMSI IEPBOTO MOPSIIKA.
YpaBHenne bepHymum

JnddepeHimanbHbie ypaBHEHHS, IOMYCKAFOLIME TIOHMKEHHE TOPSIKa
Jlunelinpie oHOpOHBIE nU(depeHnaIbHble YpPaBHEHUS BTOPOTO IO-

psAIKa ¢ TOCTOSIHHBIMU KO3 puiimeHTaMu

30.

Jluneiinpie HeoJHOPOAHBIE MU PepeHIInaTbHbIE YPABHEHHS BTOPOTO TO-

psijiKa C MOCTOSIHHBIMU KO3 puiimeHTaMmu

HaMH

31.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
92.
53.
o4,
55.
56.
S7.
58.
99.
60.

Jluneitnbie cucteMbl TuGepeHInanbHbIX ypaBHEHUH
[pumenenue anmapara auddepeHI MATBHBIX ypaBHEHH B SKOHOMHKE
Meron Baprar v rpor3BOIIBHOM TTOCTOSHHOM

IoncranoBka bepHyium
Buib! mudpepeHimanbHbIX ypaBHEHHH BBICIIIX TOPSKOB

. HUucnoBble psfbl.
37.
38.

HGO6XOIIHMBIﬁ IMPHU3HaK CXOOUMOCTHU PAIOB.
I[OCT&TO‘IHBIC IMPpU3HAKN CXOOUMOCTH PAJOB C ITOJOXUTCIIbBHBIMU YJIC-

CX0auMOCTh 3HAKOIIEPEMEHHOTO psifia

[Ipu3HaK cXOAMMOCTH 3HAKOYEPEAYIOIIETOCS psAJia

VYcnoBHas u abCOMIOTHASL CXOJIMMOCTh psizia

O YHKIMOHAIBHBIE PSIJIbI

CreneHHbIE psIAbI

O061acTh CXOAMMOCTH CTEIIEHHOTO psJia

Teopema AGens

[Tpusnak Beliepirpacce

Psaner Telinmopa u Maknopena

JIericTBust CO CTETIEHHBIMU PSIIAMA

[ IprmeHenvie psoB K MPUOIIKEHHBIM BBIUHICTICHHSIM

KommekcHble yncna. OCHOBHbBIE MOHATHS

Anrebpandeckas popma 3anucu KOMIUIEKCHOTO YrCiia
Tpuronomerpuueckasi popma 3amucu KOMIUIEKCHOTO YnCiia
[TokazaTenbHast hopMa 3aMUCH KOMIUIEKCHOTO YHCIIa

JleticTBUS HaJl KOMIUIEKCHBIMU YHCJIaMH B alireOpandeckoi popme
JlelicTBUS HaJl KOMIUIEKCHBIMU YMCJIAMU B TPUTOHOMETpUYECKon popme
JleficTBUS HaJl KOMIUIEKCHBIMU YMCIIaMH B TIOKa3aTeabHOU hopme
Pemienne anredpanyeckux ypaBHEHUHN ¢ KOMIUIEKCHBIMUA KOPHSIMU
Koadduument xunu

JIMCKOHTUPOBAHHBIN IOXO/T

DKOHOMHWYECKUE MPUIIOAKEHUS ONTPEICITICHHOTO HHTErpaia

Ilpaxkmuueckue 3a0anus 011 3auema (npueedenvt npumepsl)

Onpeneauresin




9 3 9 1. 3

2. 9

Onpenemurens (0 —1 2| pasen... 3 27
0 0 3 4. 11
0O 2 0 1. 26

2. 46
Onpenenurens | 3 paBeH... 3 —13
-1 7 6 4. —46

MaTtpuubl

3 01 1. 0

Panr matpurpr 4=|6 —2 5 2. 2
6 0 2 3. 3

4. 1

PageH...

B Buae Mmarpumbl MOXHO NIpEACTa-
BUTb...

1. [Ipon3BoaHYyI0 QYHKUIHUU.
2. luddepennman.
3. Cucremy ypaBHEHUH.
4. HeomnpeneneHHbI HHTE-
rpail.

3agaHbl MATPUILBI

214
A=
(434]

o T
voiit A —2B smnsiercs...

17
u B={3 2
4 4

. Cywm-

4 8
1. 16 5
4 4
0 -10
2. |5 -1
4 -4
8 18 20
3 116 13 20}
1-3-8
412 1 —8}

Han matpuueit

1 2
= MO’KHO BBITIOJTHUTH JICH-

4 -4

CTBHC...

1. TpaHCTIOHUpPOBAaHUA.

2. Jlenenusi Ha APYryro mar-
puly.

3. Bo3BeneHUs B CTENIEHb.

4. V3Bne4yeHus KOpHS JIIO-
001 cTeneHu.

JI71st cyniecTBYIOUIEro Mpou3BeICHUS
Matpuil AsxaBmxn=Caxz , 3HAUECHUAMEU M U
N SBJISIOTCS YHUCIA. ..

l.m=3,n=2
2.m=2,n=3
3. m=3,




Panr maTpuiibl paBeH...

1. Hucny ee CTpok.

2. Yucny ee cToJIOIOB.

3. CymMe KoJInuecTBa CTPOK
U CTOJIOIIOB.

4. HauBbicuiemy OpSJIKY
OTJIMYHOTO OT HYJISI MUHOPA.

CucreMbl JIMHEHHBIX YPaBHEHHU I

Pemennem cuctembl TMHEUHBIX
YPaBHEHHUM HA3BIBAKOT. ..

1. Ilepemennsie X, Y, Z.

2. Habop 3nauenuii nepe-
MEHHBIX, 00OpaIIaronnii ypas-
HEHUSI CUCTEMBI B BEPHBIC TOXK-
JIECTBA.

3. Onpenenurens.

4. HaGop 3HaueHut nepe-
MEHHBIX, 0OpaIarumi ypas-
HEHHUSI CUCTEMBI B HEBEPHbIE
TOXJECTBA.

Cucrema TMHENHHBIX anreOpandecKux
YPaBHEHUM HA3bIBACTCS OJHOPOJIHOM,
€CJIH. ...

1. Onpenenurens CUCTEMBI
PaBEH HYIIIO.

2. CB0OOIHBIC YJICHBI
PaBHBI HYJIIO.

3. CBoOoOHBIC YJICHBI
pPaBHBI CIUHHIIE.

4. Onpenenutenb CUCTEMBI
HE PaBCH HYIIIO.

DJieMeHThI BEKTOPHOI'0 AaHAJIU3A
PaccTositnue Mex 1y TouKaMu 1. 20
A(—3; —4) u B (6;8) pasno ... 2. 16
3. 15
4, 10
1 I
Eciu ‘3‘20,51/1 b=8,a 1.0
3r
1 1 2. -
a-b= 2\/5 , TOr1a YroJl MEXy BEKTO- 4
paMu paBeH... 4
3. 5
3
. T
4
KBagpaTuunsie (popmbl

KBaaparuunas dopma:
1. ITonoxxuTeapHO oMpesesieHa, €Ciu. ..
2. OTpunaTeapHO ONpeeNieHa, eClu. ..
3. IlonoXUTEIBHO MOJyOIIPEIeiICHA,
€CJIH...

1. I'naBHBIE MUHOPBI €€ MaT-
pHULBI HE OTPULIATEIBHBI.

2. 'maBHBIE YETHBIE MUHOPHI €€
MaTpHULbl HE OTPULIATENBHBI,




4. OTpuniaTenbHO MOJYyONpeeIeHa,
€CIIH...

HCYCTHBIC — HEC IMOJIOXKHU-
TCIJIbHBI.

3. 'naBHBIC MHWHOPBI €C MaT-
PHILBI ITIOJIOKHUTCIILHBI.

4. I'maBHBIC YETHBIC MHUHOPEI €€
MaTpHIBI ITIOJIOKUTCIIbHBI, HC-
YCTHBIC — OTPUIATCIIbHBI.

MOAECJIAX

HpHJIO)I(eHI/Iﬂ TCOPUMN MATPHUIl 1 BEKTOPHOI'0 aHAJAH3a B IKOHOMUYIECCKUX

B mopnenu JIeoHThEBA UKHCIO MPOU3BO-
TAIUX OTPACIIEH. .

1. PaBHO uucny notpe0isito-
IIAX OTPACIIEN.

2. MenbIie yncia notpedasto-
IIAX OTPACJIEN.

3. bosnbiie uncina nmoTpedisio-
IIAX OTPACIIEN.

4. He Goplire yncya moTpeo-
JIAFOIINX OTPaCIICH.

IIpocTaBUTH COOTBETCTBHE:
1. YpaBuenune monenu JIeoHTheBA.
2. Marpuna npsiMbIX 3aTpar.
3. Koneunoe norpe0iaeHue.
4. Martpuiia oJIHBIX 3aTpar.

a11 a1
1. A=

dny -+ app
2.Y =(E-A)X
3.5=(E-A)"
4. X =8Y

Ilpakmuueckue 3a0anus 01 IK3amena (npusedeHvl npumepsl)

AHaJIMTHYECKAs TeOMEeTPHUA

[Ipsamas, npoxoasuias yepe3 TOUKU

1. —x+2y+z+3=0

A(3;6;2) u B(5;5;3), nepnennuky- 2. 2x—y+z+5=0
JISIPHA TUIOCKOCTH ... 3. 2x+y+z=0
4. x—-y+3z+1=0
Koopmunara Xo touku A(xX,1;2), ; g
HpUHAIJIEKAIIEN TIOCKOCTH 3: 2
3x+y—2z—-3=0, pasna... 4 1

KoMmiiekcHbIe Yuca

3nauenne \— 4 pasHoO ...

3Hauenue \— 9 pasHoO ...

BBenenue B anaju3s




yKaSaTI) 06JIaCTL OHpCI[@JICHI/ISI
Xx—-1
X2 _ 9 cee

byHkIUN Y =

1. (—oo; +)

2. (—0,-3)U(-33)u(3+)
3. (mo0; =3)LU(3; o)

4. (—oo; —3]U[3; to0)

Vka3aTe 00aCThI0 OIIPCACIICHUA

1. (—o0; +o0)

X_l P 2 .
GyHknnu YV =3 2. ( % 3)U( 3’3)U(3’+OO)
X“+9 3. (~o0; =3) U (3; +o0)
4. (—o0; =3]U[3; +o0)
Ilpenes u HenpPepPbLIBHOCTH
1.0
[Ipexen lim aBeH
P x—00 6X —1 P P.
3.5
4. 6
- i — 1.0
peaen 1lIM aBCH
x—0 4X + 3 P -
3. =7
A. 4

AuddepenunanbHoe ucuuciaeHne GyHKu
oHOI nepemeHHou. IIpousBoaHast QyHKIIMHU U ee CMBICJI

[TpousBoanas GyHKIIMU 1. —=3sin3x
Y =C0S3X paBHa... 2. 3sinx
3. 3sin3x
4, —3sinX
HpOf/ISBOIIBHaSI byHKIIIHN 1 COS( 3 8)
y :sm(x —8) paBHa... 5 BCOS(x3 —-8)
3. —3xcos(x®—8)
4. 3x”cos(x’—8)
UccaenoBanue GpyHKUUA U NOCTPOeHHe rPaduKOB
CKoJIbKO TOYEK Tiepernda umeer 1. 0
2X 2. 1
byskuma Y = ——— ... 3. 2
X° +1 4. 3
VYkaxurte Bua rpaguka QyHKIINH, y y

1715 KOTOPO# HA BCEM OTPE3KE [a;b}

OJHOBPEMCHHO BBITIOJHAIOTCA YCIIOBUS:

y>0,y'>0,y">0...




3_Da b 4_Ela by

(bdepeHuuanbHoe HCUNCTeHNE (DYHKIIMHA HECKOJIBKUX IepPeMeHHbIX

YacTtHoe npupaiieHue GpyHKIUN
z=1 (X, y) 10 IIEPEMEHHOU X HAXO0-
IAT ...

1. 3agasas npupamenne AX n
OCTAaBJIsASI IEPEMEHHYIO } HEHU3-
MEHHOM.

2. 3amaBas nmpupalieHue Ay u
OCTAaBJIsAsI IEPEMEHHYIO X HEH3-
MEHHOM.

3. 3agasas npupamenus AX u
Ay .

4. OcTaBisAst IEPEMEHHBIE
HEW3MEHHBIMU.

YactHoe npupaiieHrue QyHKINHA
z=f (X, y) 10 IEPEMEHHOM Y HaXO-
IAT ...

1. 3anaBas npupamenne AX u
OCTAaBJIsIsI IEPEMEHHYIO ) HEU3-
MEHHOM.

2. 3amaBas npupaiienue AY u
OCTaBJISIS IEPEMEHHYIO X HEU3-
MEHHOM.

3. 3amaBas npupamenus AX n
Ay .

4. OcraBssi nepeMEHHbIC
HEU3MEHHBIMH.

HNHuTerpanbHoe ucuncjienre GyHKUMi OAHON epeMEeHHOM.
HeonpeneneHHbI HHTErpaJ

NHTerpupoBanue — 3TO IEUCTBUE. ..

1. PaBHOE pOM3BOAHOM C MPO-
THUBOIIOJIOKHBIM 3HAKOM.

2. PaBHoe nmuddepennmpona-
HUIO C TPOTUBOIIOIOXKHBIM 3Ha-
KOM.

3. O6partHoe muddepeHImpo-
BaHMUIO.

4. Obparnoe nuddepeHupo-
BaHUIO C MPOTUBOTIOJIOKHBIM
3HAKOM.

®ynxmus F (X) massiaercs nepso-

oOpasHou 11t PyHKITMU f (X) , €CIIH...
(6omee ogHOTO OTBETA)

1. F'(x)=f(x)

2. T'(X)=F(x)

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




OnpeneseHHbIA HHTETPAJI

OnpeneneHHbld UHTErPa BhIpaXaeT 1. CymmupoBanusi.
npoiecc. .. 2. YMHOXKEHUS.
3. CocraBienus OanaHca.
4. OnipeniesieHus MPOLICHTOB.

['eomeTpudecknii CMBICI ONPEETIECH- 1. Yron maknoHna kacarenb-
HOTO UHTErpasia — 3To... HOM K rpaduky GyHKIUHU B
TOYKE KaCaHHUS.

2. Ilmomans KpUBOJIMHEMHON
Tpanenuu.

3. O6beM Tenna BpalieHusl.

4. CKOpOCTb JBUKEHHUS
TOYKH.

O0bikHOBeHHbIE U depeHIHATbHbIE YPABHCHUSA

YacTHOMY DPEIIEHMIO JHUHEWHOTO HE- | 1. y= Ae® + Be™*

OJIHOPOJHOTO nuddepeHInanIbHOro 3
ypaBHenus V' +2y'—15y=x+11 1o y=e (2AX+B)
BUJly €r0 MPaBOH YacTH COOTBETCTBYET y=Ax"+Bx
byHKIMS. . . y=Ax+B

OO1iee pelieHue JTMHEWHOTO OJIHO-
ponHoro auddepeHuaibLHOr0 ypaBHe-
uus Y+ )y —20y =0 umeer Bug...

Cle_Sx + Cze4x
CleS" + Cze_4x
Ce* +Ce™

4. Ce™ +Ce™

A e e

YucjioBbIe U CTENEHHbIE PAAbI

CXOISIIIAMCS.
PaCXOISIIIIUMCSL.
A OCOJIFOTHO CXOIAIIIUMCS.

o0
["apMoHnueckuit psa Z— SIBJISA-
n-1

ercs ...
4. YCIIOBHO CXOOAIINMCS.
[Tpu3nak JleiiOHuIa npuMeHseTcs 1. 3HaKOMOJIOKUTEIBHOTO.
IIPU UCCIIETOBAHNUHM PAJA. .. 3HaKOYEPEAYIOLIErOCs.
O yHKIIMOHAIBHOTO.
4. Psna dypsoe.
Pannycom cxoaumoctu psiaa ¢ 00- 3

UM DJIEMCHTOM a,, = SIBJISI-

3"n
CTCA...

2
, 2
K
3. 2
4. 3




7.4 MeToauyeckne MaTepuabl, onpeaejsionie nNpoueaypbl oleHnBa-
HHMS 3HAHUM, YMEHUH, HABBIKOB XapaKTepPU3YIIIHMX dTanbl (GopMUpPOBaHUA
KOMIIeTeHI M
KoHTposib ocBOoeHMS NUCHMIUIMHBI «MaTeMaTuKa) MPOBOJUTCS B COOTBET-
ctBud ¢ [1n KyoI'AY 2.5.1 «Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAS
aTTecTalus 00y4aroImMuXCs.

KpurepusiMu oueHKH YCTHOr0 Ompoca SBJSIETCS CIIOCOOHOCTh Haumbosee
IIOJTHO U TOYHO PACKPBITh IIOCTABJIEHHBIN BOIIPOC, YMEHUE IPUBOAUTD ITPUMEPHI.

OreHka «OTJIMYHO» BBICTABISIETCS 00y4aroIeMycsi, KOTOpbIil 001agaeT Bee-
CTOPOHHUMH, CUCTEMATU3UPOBAHHBIMU U TTTyOOKHMMH 3HAHUSIMU, JAET MOJHBINA OT-
BET Ha ITOCTABJICHHBIX BOIIPOC, YCBOMJI OCHOBHYIO M O3HAKOMUJICS C AOTIOJIHUTEIIb-
HOU JINTEPATYPOM.

OneHka «X0pomI0» BBICTABIIAECTCS 00y4YaroIeMycs, KOTOPbIM MOKa3al MoJ-
HbIC 3HaHUS 3aJaHHOI'O BOIIPOCA, YCBOMBIIEMY MaTepuall OCHOBHOMU JINTEPATYPBHI,
PEKOMEHTIOBAaHHOM y4eOHOU MPOrpaMMoii.

OneHka «ya0BJIeTBOPUTEIbHO» BBICTABISIETCS O0ydarolEMycsl, KOTOPbIN
10Ka3aj 3HaHWEe OCHOBHOI'O MaTepHalia 1o 3aJJaHHOMY BOIIPOCY B 00bEMeE J1I0CTaTOU-
HOM U HEOOXOAMMOM ISl lajbHeHIel yueObl U IpeIcTosIEeld paboThl, 3HAKOM C
OCHOBHOM JINTEPATYyPOU, pEKOMEHAOBAHHOW IPOTPAMMON.

OueHKa «Hey/10BJIeTBOPHUTEIbHO0Y BBICTaBIISIETCS 00y4YaroIeMycs, KOTOPBIi
HE 3HAeT OTBET Ha BOMPOC WJIH JIOMYCKAEeT rpyOble OIIMOKH.

Kpurepuu oneHky 3HAHUN IPY HANIMCAHUM KOHTPOJIbHON PadoThI

OneHKa «OTJIMYHO» — BBICTaBJISETCS 00yUYaroIIeMycs, TOKa3aBIIEMY BCECTO-
POHHME, CUCTEMATU3UPOBAHHBIE, TITyOOKHE 3HAHHS BOITPOCOB KOHTPOJIBHOU pabOThI
Y YMEHHE YBEPEHHO NPHUMEHSITh UX HA IPAKTUKE IPU PEIICHNN KOHKPETHBIX 3a/1ad,
cBOOO/IHOE U MPaBUIIbHOE 0OOCHOBAHUE MPUHSATHIX PEIIECHU.

OreHKa «X0pOILI0» — BBICTABISIETCS] 00yUaroLEeMycsl, €CJIU OH TBEPJIO 3HAET
MaTepuall, FPaMOTHO U 10 CYLIECTBY MU3JIAraeT €ro, yMeeT IPUMEHSTH ITOJyYEHHbIE
3HaHUS Ha [IPAKTUKE, HO JOIYCKAET B OTBETE WJIM B PELICHNUH 3a7a4 HEKOTOPbIE He-
TOYHOCTH, KOTOPBIE MOKET YCTPAHUTh C IOMOILBIO TOIOJHUTEIBHBIX BOIPOCOB
[IpEenoAaBaTells.

OneHka «yA0BJIeTBOPUTEJIbHO» — BBICTABIISIETCS 00ydaronieMycsi, oKa3aB-
memMy parMeHTapHbIN, Pa3pO3HEHHBIN XapaKkTep 3HaHUM, HEJJOCTATOUYHO MPABUIIb-
Hble (POPMYJIUPOBKHU 0a30BBIX MOHITHI, HAPYIICHHS JIOTHUYECKOU MOCIEe10BaTENb-
HOCTH B HU3JI0KEHUM MPOTPaMMHOI0 MaTepuania, HO IPU 3TOM OH BJIAJEET OCHOB-
HBIMH TIOHSITUSIMU BBIHOCUMBIX Ha KOHTPOJBHYIO Pab0OTy Te€M, HEOOXOIMMBIMU IS
JanbHeero oOy4eHusl 1 MOKET MPUMEHATH MOJIYYEHHbIE 3HAaHUA 10 o0pasily B
CTaHIAPTHOMN CUTYaLIUH.

OrneHka «HeyA0BJIeTBOPUTEIbHO» — BBICTaBJISIETCSI 00yJaroeMycs, KOTo-
pBIii HEe 3HAeT OOJIBIIEH YaCTH OCHOBHOTO COZEPaHUS BHIHOCUMBIX Ha KOHTPOJIb-
HYI0 paboTy BOTIPOCOB TEM JUCIUILINHBI, TOMYCKAET TPyOble OMMOKN B (hOPMYITH-
POBKax OCHOBHBIX IIOHATUH U HE yMEET UCITOJIb30BaTh OJy4EHHBIE 3HAHUS [P pe-
IIEHUH TUIOBBIX IMPAKTUYECKUX 3a7a4.

Kpurepuu oneHkr HAYYHOH JUCKYCCHH (KPYIJIBIX CTOJIOB)



Kputepusmu OneHKH TUCKYCCHH SIBISIOTCS: CIIOCOOHOCTH K 00O0OIIEHUIO,
KPUTUYECKOMY OCMBICIICHHUIO, CHCTEMAaTHU3allui, YMEHUE aHAJIU3UPOBATH JIOTUKY
pacCykKJIeHU U BBICKA3bIBAaHUMN: HABBIKM MyOJIUYHONU pEUH, apryMEHTAIlNH, BeJe-
HUS JUCKYCCUU U TIOJIEMUKH, KPUTHYECKOT'O BOCTIPUATHS UH(POpMAIIUK.

OneHKa «OTJIMYHO» — CTYAEHT IOJIHO YCBOWJI Y4eOHBIH MaTepuai; MposiB-
JISIeT HABBIKU aHau3a, 0000IIeHHS, KpUTHUECKOTO OCMBICICHHUS, ITyOJIMYHON peuu,
apryMeHTaIluy, BEACHUS JUCKYCCUHU U MOJIEMUKU, KPUTUYECKOTO BOCIIPUSTUSI UH-
dbopmaruu; MaTepua U3JI0KEH IPaMOTHO, B OMPEEICHHOM JIOTMYECKOi mocien0-
BaTEJIbHOCTH, TOYHO HCMOJIB3YETCS TEPMHUHOJIOTHS; TIOKa3aHO YMEHHE WILTIOCTPH-
pPOBATh TEOPETUUYECKHUE MOJIOKEHUS KOHKPETHBIMH IPUMEPaMHU, IPUMEHSTh UX B HO-
BOIl CUTyallMK; BHICKA3bIBATh CBOIO TOUKY 3PEHHMSI; MPOJIEMOHCTPHUPOBAHO YCBOCHUE
paHee M3YYEHHBIX COIYTCTBYIOIIUX BOIPOCOB, CHPOPMHUPOBAHHOCTH M YCTOWYH-
BOCTh KOMIIETCHI[M, YMEHUN U HABBIKOB.

MoryT ObITh TONYIIEHBI OJIHA — JIB€ HETOYHOCTH MIPU OCBEIICHUH BTOPOCTE-
HIEHHBIX BOIIPOCOB.

OrneHkKa «XOpoIo» — OTBET YAOBJIETBOPSET B OCHOBHOM TpeOOBAHUSAM Ha
OLIEHKY «OTJIMYHO», HO IPU 3TOM MUMEET OJIMH U3 HEJOCTAaTKOB: B YCBOCHUU y4eO-
HOT'0 MaTepuaia JOMyIEHbl HEOOIbIINE MPOOEIIbl, HE NCKAa3UBIINUE COACPKAHUE OT-
BETA; JOIYIIEHbl OJUH — JBa HEJAOYEeTa B (POPMUPOBAHUU HABBIKOB MyOJIMYHON
peun, apryMeHTalu, BEACHUs JUCKYCCUU U TOJIEMUKU, KPUTUYECKOTO BOCIIPUATHS
uH(popManuu.

OreHka «yI10BJIE€TBOPUTEIbHO» — HEMOJIHO WM HEMOCIEA0BaTEIhHO pac-
KPBITO COZICpKaHKME MaTepuaia, HO MOKa3aHo 00IIee MOHUMaHKe BOIIPOCca U Mpojie-
MOHCTPHUPOBAHBI YMEHHS, TOCTATOYHBIC JJIs JajJbHEHIIEro YCBOCHHUS MaTepuana;
UMEJHUChH 3aTPyTHEHUS WIH JTOMYIICHBI OIMOKM B OTIPECICHUN TOHSATHI, UCTIONb-
30BaHUU TEPMUHOJIOTHH, UCIIPABIIEHHBIC TIOCTIE HECKOIBKUX HABOISIINX BOIIPOCOB;
OpU HEMOJHOM 3HAaHUU TEOPETUYECKOro MaTepuaja BbISBIECHA HEIOCTATOYHAs
c(OpMUPOBAHHOCTH KOMITETEHIINI, yMEHHUI U HABBIKOB, CTYJICHT HE MOKET MpUMe-
HUTh TEOPUIO B HOBOI CUTYyaIlUH.

OrneHKa «Hey/AOBJIETBOPUTEIbHO» — HE PACKPBITO OCHOBHOE COJIEp)KaHUe
y4eOHOro maTepuaia; OOHapy»XEHO HE3HAHHWE WM HENMOHUMaHue OOJbIIeH WU
HanOoJIee BaXKHOW YacTH y4eOHOro MaTepHalia; AOMyIIeHbI OITUOKU B ONIPEIeTICHUN
HNOHSITUN, IPU UCIIOJIb30BAHUU TEPMUHOJIOTHUH, KOTOPbIE HE UCTIPABIIECHBI MTOCIIE He-
CKOJIbKMX HABOJSAIIUX BOIPOCOB; HE CPOPMHUPOBAHBI KOMIIETECHIIUH, YMEHHUS H
HABBIKU MyOJUYHON pedH, apTyMEHTAIlNH, BEJICHUS TUCKYCCUH U TIOJEMHKH, KpH-
TUYECKOTO BOCTIPUATHS WH(HOPMAITUH.

Kpurepuu oueHky 3HAHMH CTYACHTOB 110 BHINIOJIHEHUIO pacyeTHO-rpadu-
YyeCcKHuX pador:

OreHKa «3a4T€HO» BBICTABISETCS, €CIU 3aJaHUE BBHIMIOJIHEHO B YCTaHOBIICH-
HBI UHTEpPBAJ BpEMEHHU (10 Hauajia CECCUH), B IOJTHOM 00beMe UITU B ITOJIHOM 00b-
eMe C UCIPABJIEHHBIMH CAMOCTOSITENILHO MO0 TPEOOBAHHUIO MPENoiaBaTess MOrpel-
HOCTSIMU BBIYHMCIICHU.

OreHKa «He 3a4TEHO» BBICTABIIAETCS, €CIIU 33/1aHKE HE BBIIIOJHEHO B YCTaHOB-
JICHHBIN UHTEPBaJ BPEMEHHU (JI0 Hayaia CeCCUM).

Kpurepuu oneHky 3HAHUI NPH NPOBeIeHUHN TeCTUPOBAHMSA



OrneHka «OTJIMYHO» BBICTABISETCS MPU YCIOBHH MPABUIBHOTO OTBETA CTY-
JIeHTa He MeHee yeM Ha 85 % TeCTOBbIX 3aJaHUil;

OrneHka «XOpOII0» BBICTABISIETCS MPU YCIOBUU MPABUIBHOTO OTBETA CTY-
neHTa He MeHee yeM Ha 70 % TecTOBbIX 3aaHUil;

OneHKa «y/I0BJIETBOPUTEIbHO» BBICTABISACTCS MPU YCIOBUH MPABMIHHOTO
OTBETa CTyJeHTa He MeHee ueM Ha 51 %;

OneHka «HeyIOBJIETBOPHUTEIbHO0» BBICTABIISICTCS MPU YCIOBUM TPaBUIIb-
HOT'O OTBeTa cTyAeHTa MeHee ueM Ha 50 % TeCTOBBIX 3aJaHM.

Pe3ynbTathl TEKyIIEro KOHTPOJISl UCTIOIB3YIOTCS PU MPOBEACHUN TPOMEXKY-
TOYHOM aTTECTALINHU.

Kpurepuu oueHuBaHNUs BHINOJHEHUS KeilC-3aJaHN I

Pe3ynbTaT BBINOJHEHHS KEHC-3a1aHUS OLICHUBAETCS C YYETOM CIEAYIOIINX
KPUTEPHUEB:

— TMOJHOTA NPOPa0OTKU CUTYAIINH;

— TOJTHOTA BBITIOJTHEHUS 3aJJaHUs;

— HOBHM3HA U HEOPJUHAPHOCTH MPEACTABICHHOIO MaTepuaia 1 pelIeHUI;

— TMEPCHEKTUBHOCTh U YHUBEPCATHHOCTh PELICHUI;

— YMEHHE apryMEHTUPOBAHO 00OOCHOBATH BHIOPAHHBIN BApUAHT PEIICHMUS.

Ecnu pe3ynbrar BBINOJIHEHUS KEWC-33JaHUsl COOTBETCTBYET 00O3HAYECHHOMY
KPUTEPUIO CTYJICHTY MPUCBAUBAETCS OJIMH 0aslI (3a Kaxkabli Kputepuit o 1 6amy).

OneHka «0TJINYHO» — IIpU Habope B 5 6aLIoB.

OrneHka «xopouoy» — mpu Habope B 4 Gasia.

OrnieHKa «y10BJI€TBOPUTEIbHO» — IpU Habope B 3 Oaa.

O1nieHKa «HEeYH0BJIETBOPHUTEILHOY» — IIPU Habope B 2 Oasia.

Kpurtepusimu ouenku pedepara sIBISIIOTCS: HOBH3HA TEKCTa, 0OOCHOBAH-
HOCTH BHIOOpA MCTOYHHUKOB JIUTEPATYPHI, CTENIEHb PACKPBITHS CYIIHOCTH BOIPOCa,
coOJI0IeHUs TPeOOBAHMI K O(POPMIIEHUIO.

OreHKa «OTJIMYHOY» — BBITIOJHEHBI BCE TPEOOBaHUS K HAIMMCAHUIO pedepara:
o0o3HaueHa mpobiieMa U 000CHOBaHA €€ aKTyaJlIbHOCTh; C/I€JIaH aHAJIU3 PA3IUYHBIX
TOUYEK 3PEHUS Ha pacCMaTpUBAaEMYI0 IIPOoOJIeMy U JIOTUYHO M3JI0KEHa COOCTBEHHAs
MO3UIIKSA; CPOPMYIUPOBAHBI BBIBOJIBI, T€Ma PACKpBITa IMOJHOCTHIO, BBIICPKAH
00BEM; cO0ITI0/IEHBI TPeOOBaHNUS K BHEITHEMY 0(OPMIICHHUIO.

OreHKa «X0po110» — OCHOBHbIE TPEOOBAHUS K pedepaTy BINOIHEHBI, HO IPH
3TOM JIOMYILIEHbl HEAO0UETH. B 4aCTHOCTH, UMEIOTCS HETOUHOCTH B U3JI0)KEHUU Ma-
TepHuaya; OTCYTCTBYET JIOTMYECKasi MOCIEA0BATEIbHOCTh B CYXKIACHUSAX; HE BBIIAEP-
KaH 00bEM pedepaTa; UMEIOTCS YITYIIEHUS B OOPMIICHUH.

OreHKa «yI0BJIETBOPUTEIBLHO» — UMEIOTCS CYLIECTBEHHbBIE OTCTYIUIEHUS OT
TpeOoBaHui Kk pedeprpoBaHrio. B yaCTHOCTU: TeMa OCBEIIeHA JIUIIb YaCTUYHO; JIOMY-
1IeHbI (haKTHUYECKHE OLIMOKU B COJIepaHuu pedepaTa; OTCYTCTBYIOT BBIBOIbI.

OneHka «HeyI0BJIETBOPUTEIbHO» — TeMa pedepaTa He pacKpbiTa, 0OHApY-
KUBAETCS CYIIECTBEHHOE HETIOHMMaHHe MpoOieMbl Win pedepaT He IpeaCcTaBiIeH
BOBCE.

Kpurepumu oneHky 3HaHMii TP NPOBeIeHNH TECTUPOBAHUS



OueHka «OTJIMYHO» BBICTABISIETCS MPU YCIOBUU IPABUIBHOTO OTBETA CTY-
JICHTa HE MeHee 4eM Ha 85 % TeCTOBBIX 3aJaHuil;

OneHka «X0pOII0» BBICTABISECTCSA IPHU YCIOBUU MPABWIBHOIO OTBETA CTY-
neHTa He MeHee yeM Ha 70 % TeCTOBBIX 3aaHuil;

OneHKa «yA0BJIETBOPHUTEJIBHO» BBICTABIICTCS IPU YCIOBUM IPABUIBHOIO
OTBETA CTyZECHTa HE MeHee ueM Ha 51 %;

OneHKa «HeyIO0BJIETBOPHUTEJIBHO» BBICTABIIETCS IIPU YCJIOBHHM IIPABUIIb-
HOT'O OTBeTa cTyAeHTa MeHee ueM Ha 50 % TeCTOBBIX 3aJaHM.

Pe3ynbpTaThl TEKYIIEro KOHTPOJIA UCIIONB3YIOTCS ITPU MPOBEACHUN IIPOMEKY-
TOYHOM aTTECTALUU.

Kpurepuu ouleHKH 3HAHUU NPU NPOBEJCHUH 3a4eTa

OueHka «3a4TeH0» — JIaH IOJHbIA, Pa3BEPHYTHIM OTBET HA NMOCTABJICHHBIN
BOIIPOC, TTOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HAHUN 00 0OBEKTE, MPOSBIAIOIIA-
sCsl B CBOOOJIHOM OTNIEPUPOBAHUU MOHATUSIMH, YMEHUHU BBIJICIUTH CYIIECTBEHHbBIC U
HECYIIIECTBEHHBIE €ro MPU3HAKH, IPUYMHHO-CIIEACTBEHHBIE CBSI3U. MOTyT OBITH J10-
IIyLIEHbI HEJOYETHI B ONPEACICHUN TOHATUH, UCIIPABICHHBIE CTYAEHTOM CaMOCTO-
ATEJIBHO B MPOLIECCE OTBETA.

OreHKa «He 32a4TeH0» — IOMYIIEHbI TPyOble OITMOKH MPU ONPEICICHUH CYIII-
HOCTH PACKpPbIBAEMBbIX IOHATUN, TEOPUH, SBJICHUM, BCICICTBUE HEIIOHUMAHUS CTY-
JICHTOM HX CYIIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB U CBA3€H. B oTBETE OT-
CYTCTBYIOT BBIBOJbl. YMEHHE PACKPBITh KOHKPETHBIC MPOSBICHUS OO0OOIIEHHBIX
3HAHUU HE MOKAa3aHO.

Kpurepuu oieHKH HA IK3aMeHe

OlieHKa «OTJMYHO» BBICTABIISIETCS 00ydaromeMycs, KOTOPhIi 001agaeT Bee-
CTOPOHHUMH, CUCTEMAaTU3UPOBAHHBIMU U TITyOOKMMHU 3HAHUSMH MaTepuaia yueo-
HOU MpOTpaMMBbI, yMEeT CBOOOHO BBITIOJNHATH 3aJaHUs, IPEAYCMOTPEHHbIC yueo-
HOW MPOTpaMMOM, YCBOUJI OCHOBHYIO M O3HAKOMMUJICS C JIOTIOJIHUTEIIBHOW JINTEPa-
TypOH, peKOMEHJ0BaHHOM yueOHOM nmporpamMmmont. Kak nmpaBuiio, olieHKa «OTIIMYHOY
BBICTABJISIETCSI O0YYAIOIIEMYCS YCBOMBIIIEMY B3aUMOCBS3b OCHOBHBIX TTOJIOXKCHUH 1
MOHATUHN NUCIMIUIMHBI B UX 3HAYCHUU IS MPUOOpETaeMoil CeluaibHOCTH, TPO-
SBUBIIIEMY TBOPYECKHUE CTIOCOOHOCTH B MOHUMAHWUH, U3JI0KEHUHU U UCIIOIH30BAHUN
y4eOHOT0 MaTepuaa, MpaBUIbHO 0OOCHOBBIBAIOIIEMY MPUHATHIE PEIICHNUs, BIaje-
IOIIIEMY Pa3HOCTOPOHHUMU HABBIKAMU U ITPUEMAMH BBINIOJIHEHUS ITPAKTUYECKUX pa-
0OT.

OlLieHKa «XOpOoII0Y» BBICTABISIETCS 00yYaromeMycsi, 0OHaApYKUBIIEMY MOJI-
HOE 3HAHME MaTepuaja yueOHOW MPOorpaMMbl, YCIICIIHO BBITIOJHSIOMIEMY TPeay-
CMOTpPEHHBIE y4eOHOM MporpaMMoii 3aJ1aHusl, yCBOUBILIEMY MaTe€pHal OCHOBHOM JIU-
TepaTyphl, peKOMEHOBAaHHON yueOHOU mporpammoii. Kak mpaBuiio, olleHKa «Xo-
pOIII0» BBICTABIISIETCS 00yYaromEeMycsi, TOKa3aBIIeMy CUCTEMaTU3UPOBAHHBIN Xa-
pakTep 3HAHU IO AUCIHUILUIMHE, CIOCOOHOMY K CaMOCTOSATEILHOMY TOMOJTHEHHUIO
3HaHWK B X0JI¢ JajdbHEHIel yueOHOM U mpodeCcCHOHABHON JesSTEeIBbHOCTH, Mpa-
BWJIBHO MMPUMEHSIOLIEMY TEOPETUUECKUE TTOJIOKEHUS IPU PELICHUU IMPAKTUYECKUX
BOIIPOCOB M 3aj1a4, BIAJICIONIEMy HEOOXOAMMBIMHA HABBIKAMH U MPUEMaMHU BBITIOJ-
HEHUS MPAKTUYECKUX PaboT.



OreHKa «yA0BJETBOPUTEIbHO» BBICTABISETCS O0yUYaIOMIEMYCS, KOTOPBIHA
MOKa3aJl 3HaHUE OCHOBHOTO MaTepHalia yueOHOU MporpaMMbl B 00beMe, 10CTaTOU-
HOM U HEOOXOJUMBIM ISl AaJIbHEHIIel y4eObl U TpeIcTosIIe paboThl IO CHeIu-
IbHOCTH, CIIPABUJICS C BBIMOJHEHUEM 3a/IaHUM, PETyCMOTPEHHBIX Y4eOHOU Mpo-
IpaMMO¥, 3HAKOM C OCHOBHOM JIUTEPATypPOM, PEKOMEHI0BaHHOM y4eOHOM Iporpam-
Moii. Kak npaBuiio, olieHKa «yJOBJIETBOPUTEIHHOY» BBICTABIISIETCS 00yYaromeMycs,
JIONyCTUBILIEMY ITOTPEIIHOCTH B OTBETAX HA DK3aMEHE WJIH BBINIOJIHEHUU DK3aMEHa-
IMOHHBIX 33JaHWi, HO 00JIajarmeMy HEoOXOUMBIMIA 3HAHHUSMU TIOJ PYKOBOJ-
CTBOM IIPEIOJIABATEIIS ISl YCTPAHEHUS 3TUX MOTPEIIHOCTEN, HAPYIIAOIIEMY I10-
CJIEIOBATEIHLHOCTH B U3JIOKCHUH yIeOHOTO MaTepralia U UCIIBITHIBAIOIIEMY 3aTPY/I-
HEHUS TP BHIMOJTHEHUH TIPAKTUIECKUX padoT.

Or1eHKa «HEy/10BJIeTBOPUTEIBHO» BBHICTABIACTCA 00yUaIoeMyCsl, HE 3HAIO-
IIIeMy OCHOBHOM YacCTH MaTepuajia yueOHOU MPOrpaMMBbl, TOMYCKAIOIIEMY TPUHITH-
NUajgbHbIe OMMOKHU B BRIMOJHEHUU MPETyCMOTPEHHBIX yueOHOM MporpaMMon 3a/a-
HUM, HEYBEPEHHO ¢ OOJIBIIUMHU 3aTPYyTHEHUSIMH BBITIOJIHAIOIIEMY PAKTHYECKUE pa-
6othl. Kak mpaBuiio, olieHKa «HEYOBJIETBOPUTEIHHOY» BBICTABIISIETCS 00yUarole-
MyCsi, KOTOPBIA HE MOXET MPOJAOHKUTH 00yUEHUE WA IPUCTYIUTD K JACSITEIIBHOCTH
O CMENUATILHOCTH 110 OKOHYAaHUHU YHUBEpPCUTETa 0€3 IOMOJHUTEIBHBIX 3aHITHIH 110
COOTBETCTBYIOLIEH TUCIUILINHE.

8 IlepeyeHb OCHOBHOI1 1 IOMOJHUTEJIbHON Y4eOHOM JUTEepaTyphl
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O Ilepeuenn pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOM CeTH

«MHTEepHET» DJIEKTPOHHO-0MOIMOTEYHbIe CHCTeMbl OMOJINOTEKH, HCIOJIb3Ye-
Mmble B KyoI'AY

[Tepeuens OBC
Ne HaumenoBanue Temarnka
1 Znanium.com YHuBepcanbHas
2 IPRbook YHuBepcanbHas
3 OOpa3oBaTeIbHBIN TOp- | YHHBEpCAIbHAS
tan Kyol'AY

10 MeToauyeckue yKazaHus sl 00y4YAKOIIMXCS MO0 OCBOEHHMIO
TUCHUILIAHBI
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11 Ilepeyenb UHGOPMAITUOHHBIX TEXHOJIOTHi, MCTOJIb3yeMbIX NPHU
OCYLIeCTBJICHHH 00pa30BaTeJIbHOIO Mpouecca

1.1. IlepeyeHb MPOrpaMMHOIO OOecreYeHus!

Ne | HaumeHoBaHme Kpartkoe onucanue

1 Microsoft Windows OmnepannoHHas cucreMa

2 Cucrema tectuposanus INDIGO TectupoBanue

3 Microsoft Office (Bkirouaer Word, | ITakeT 0()MCHBIX NPHIOKEHUI

Excel, PowerPoint)



https://edu.kubsau.ru/file.php/111/TIppovik_gmu.pdf
https://edu.kubsau.ru/mod/resource/view.php?id=9873
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fkubsau.ru%252Fupload%252Funiversity%252Fdocs%252Fpol%252F192.pdf%26ts%3D1467544140%26uid%3D2445316251425321952&sign=dc1e0c92c0cdb6435476aa1918de5c7e&keyno=1

11.2 Tlepeuens cBoOOIHO pacnpocTpansemoro [10

HauMenoBanue

Kparkoe onucanue

Cisco Packet Tracer

MosienpoBaHue KOMIIbIOTEPHBIX CETEH

11.3 Hoctyn k cetn HTEpHET
Hoctyn x cetu IHTEpHET, 1O0CTYN B 3JIEKTPOHHYIO HHGOPMAITMOHHO-00pa30-
BATEJIBHYIO CPENY YHUBEPCUTETA.

12 MaTepuaJibHO-TEXHUYECKOE o0ecnevyeHue 1 00y4eHus: 1o

AUCHHUIIJIMNHE

Ne
n/m

HanmeHoBaHue y4eOHBIX Mpes-
METOB, KypCOB, TUCLUILINH
(Momymeit), mpaKTUKA, HHBIX BH-
JIOB Y4eOHOW NIeSATeILHOCTH,
NPEIYCMOTPEHHBIX Y4eOHBIM
IUTaHOM 00pa30BaTEIbHOM MPO-

HaumeHnoBanue nomereHui s npo-
BEJICHUS BCEX BUIIOB YICOHOII nes-
TENBHOCTH, MIPETyCMOTPEHHOM yueo-
HBIM IUTAHOM, B TOM YHCJIE TIOMEIIE-
HUS TSI CAMOCTOSATENEHON paboTHI, €
yKa3aHHEM IEePEUHs OCHOBHOT'O 000-

Anpec (MECTONOI0KEHNE ) TOMEIICHUI
JUTs TIPOBE/ICHHST BCEX BU/IOB yueOHOMH
JIeSATEILHOCTH, MPETyCMOTPEHHOM
yueOHBIM IUTAHOM (B CIIy4ae peainsa-
1K 00pa30BaTEIbHON MPOrPaMMBbI B
ceTeBoi hopMe TOMOHUTEIHHO YKa-

MecT — 50; momans — 60,8 MZ;
yaeOHast ayJUTOPHUS ISl TPOBEACHUS
3aHATHH JEKIIMOHHOTO TUIIA, 3aHATHHA
CEMHHAPCKOT0 THIIA, KYPCOBOTO TIPO-
EKTHUPOBAHUSA (BHIIOTHEHUS KypCO-
BBIX paboT), TPYIIOBBIX H HHAUBUIY-
AJIbHbBIX KOHcyHLTaHHﬁ, TCKYUIETO
KOHTPOJIS U IIPOMEXYTOUYHOH arTe-
CTaIUH.

crienuanu3upoBanHas mebensb (yueo-
Has JTI0cKa, yueOHast MeOeb);
TEXHHUYECKUE CPECTBA 00yUYCHUS,
HaOOpHI IEMOHCTPAIMOHHOTO 000py-
JTIOBAaHUS U y4eOHO-HATIIAIHBIX ITOCO-
Owmif (HOyTOYK, IIPOEKTOP, SKpaH);
JocTyt K cetd «HTEepHETY;

JIOCTYTI B 3JICKTPOHHYO 00pa3oBa-
TEJIBHYIO CpPelly YHHUBEPCUTETA;
nporpammHuoe obecriedenue: Win-
dows, Office

ITomemenne Ne305 DK, miomaas —
41,7m?; mocagounbix mect — 30; Jla-
GopaTopus MEHEIPKMEHTa U MapKe-
THHTA.

TEXHUYECKHE CPeCcTBa 00yUEeHUS
(xoMmmbBIOTEp TTEPCOHANBHBIN — 4
IIT.);

Ha0OPBI IEMOHCTPAIMOHHOTO 000pY-
JIOBaHMS ¥ y4eOHO-HATJISITHBIX 10CO-
6wmif (HOyTOYK, MPOEKTOP, SKpaH);
JOCTYT K ceTd «HTepHeT»;

JIOCTYTI B 3JIEKTPOHHYIO HH(opManu-
OHHO-00Pa30BATENBHYIO CPEAY YHH-
BEPCUTETA;

rpaMMBbI pyZnoBaHus, yaeOHO-HATJISIIHBIX MO- |3bIBAE€TCS HAUMEHOBAaHKE OpraHU3aIiH,
coOuii ¥ UCTIONB3yEeMOT0 IPOrpaMM- € KOTOPOI 3aKJIFOUEH JOTOBOD)
HOTo o0ecredeHus
1 2 3 4
Maremaruka [Tomemenue Ne402 DK, mocamouHbix 350044, KpacHomapckuii kpai, T.

Kpacuonap, yin. um. Kanununa, 13




POrpaMMHOE 00ecIiedeHue:
Windows, Office;
crieran3upoBaHHas MeOenb(yaeo-
Has TocKa, yueOHas MeOelh).

ITomemenne Ne306 DK, mocamodHbIxX
mecT — 30; mromans — 40,8M2;
yueOHas ay AUTOPHS JIs POBEICHHS
3aHATHH JEKIHOHHOTO THIIA, 3aHITHI
CEeMUHapCKOT0 THIIA, KypCOBOTO IPO-
SKTUPOBaHMUS (BBIIOIHEHHS KYPCO-
BBIX paboT), FPYIMOBBIX U HHIUBUIY-
AITbHBIX KOHCYIBTAINH, TEKYIIETro
KOHTPOJISL M IPOMEKYTOYHOI aTTe-
CTall}H .

TEeXHUYECKHE CPelICTBA 00yICHNS,
HaOOpHI IEMOHCTPAIMOHHOTO 000py-
JOBaHUS M y4eOHO-HATIIAIHBIX TI0CO-
Owmif (HOyTOYK, IIPOEKTOP, SKpaH);
MpOrpaMMHOE 00ecIiedeHue:
Windows, Office;
CrHeluaIu3upoBaHHast MeOesb(yueo-
Has JI0CKa, yueOHas MeOeb).

ITomemenne Ne211a HOT, mocagou-
HBIX MecT — 30; mmomans — 47,1m?;
MIOMEIIEHHUE IS CAMOCTOSITEIIEHOM

paboThHI 00yUJAIOIIHXCS.
KOHIHIMOHEP — 2 IIT.;

TEXHHYECKNE CPEACTBa 00yUCHUS
(mpunTEep — 2 1WT.;

9KpaH — | mT.;

npoexTop — | mr.;

ceTeBoe 0O0opyaoBanue — | mrT.;
uom — 1 mT.;

KOMITBIOTEp NEPCOHAIBHBIN — 6
IIT.);

JIOCTYT K ceTH «MHTepHeT»;

JIOCTYTI B 3JIEKTPOHHYIO HH(pOopManu-

OHHO-00pa30BaTeNbHYIO Cpely YHH-

BEPCUTETA;

[IporpamMmmuoOe obGecrnieueHue:

Windows, Office, crienanusupoBan-

HOE JIMLIEH3MOHHOE ¥ CBOOOIHO pac-

npocTpaHseMoe MporpaMmMHoe obec-

neyeHue, NpelyCMOTpeHHOe B pabo-

4eil IporpaMme.
CHeHaTH3UPOBaHHas MeOelh(yueo-

Has MeOeb).




