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PaGouas mporpaMma aucumminael «MareMaTikay paspaboraHa Ha OCHOBE
®IroC BO 38.03.04 «TocymapCTBEHHOE W MYHHIUMAJIBHOE YIPABJICHHCY
(ypoBeHh GakanaBpuara), yTBEPKIEHHOTO MpHKa3oM MuHucTepcTsa o0pa3oBanus
1 Hayku P® ot 10 nexabps 2014 r. Ne 1567.

ABTop: \%
1.0.H., mpodeccop N.B. Apunuuena

Pabovas mporpamma oOcyxk/[eHa W PEKOMEHJOBaHA K YTBEPKICHHIO pEeLICHUEM
kadepsl BeICIIel MaTeMaTuky ot 10 MapTa 2020 r., mpotokon Ne 7.

Y. ;“2:775%7/’/7/ 25 B.I'. I'purynenxui
90/ -

3aBeyromuii Kaheapo,
I.T.H., ipogeccop

PaGouas mporpaMMa omoOpeHa Ha 3ace[laHd¥ METOAMYECKOH KOMMCCHH
(akynsTera yrpasienus 20.04.2020 r., mpotokon Ne 5.

[Ipencenarens

METOAMYECKOH KOMUCCHH oty

KaH/l. 9KOH. HayK, JOLEHT : ’ M. A. HectepeHxko
PykoBoauresnb

OCHOBHOM TMpo(eccHOHaNBHOMN
06pazoBaTellbHON TTPOrpaMMBbl

II-p 2KOH. HayK, lpodeccop ﬁ/ E.H. benkuna



1 I_Ie.]'lb H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Lleabl0o ocBOCHHUS AMCUUIUIMHBI «MaTemaTtuka» sBIsIeTCS (OPMHPOBAHHE KOMILIEKCA
OCHOBHBIX TEOPETHYECKMX M MPaKTHUYECKUX 3HAaHUM 1O pas3jenaM JIMHEHHOH anredpsl,
AQHAJTUTHYECKOW T€OMETPUU M MAaTeMaTHYECKOrO aHajin3a, HEOOXOIUMBIX JJISl pelIeHHs 3ajad,
BO3HHUKAIOIIMX B IPAKTUYECKON 3KOHOMUYECKOH 1€ TEIbHOCTH.

3agaum JUCHMINJIMHBI:

— M3Y4EHHUE TEOPETUYECKHX OCHOB MATEMaTHUYECKUX pa3/esioB AJs NOHUMaHMS IPYTUX
MaTEMaTUYECKUX U HEMAaTeMaTHUYECKUX AUCLUILINH;

— (hopMUpPOBaHKE 3HAHUI OTHOCUTEIBHO OCHOBHBIX METO/I0B BBIYMCICHUN U aJITOPUTMOB
pellIeHni MaTEMAaTUYECKUX 3a/1ay;

— chopMupoBaTh yMEHHE M HABBIKM pabOThl C MAaTEeMATUYECKUM almapaTroM Jjs
pellieHus] NPUKIAAHBIX 33J1a4 B DKOHOMUYECKOW M YIPABIEHYECKON IEATEIBHOCTH, a TaKKe
HOJ/IEP)KKH IPUHATHS YIPABICHYECKUX PELICHUI.

2 llepevyeHb IUIAHUPYEMBIX Ppe3yJbTATOB MO0 [MCUMILINHE, COOTHECEHHBIX €
IVIAHUPYEMBIMHU pe3yJibTaTaMu 00pa30BaTeIbHOM MPOrpaMMbl
B pe3ysabTare ocBOeHUSI JUCHUILINHBI (POPMUPYIOTCH CileyIOlIHe KOMIIEeTeHI[UH:
OK-7 — ctocoOHOCTh K CAMOOPTaHHU3AIUU H CaMOOOPa30BAHHUIO;
3 Mecto qucuuniuabl B ctpykrype OIl 6akaaBpuara
«Marematukay sSBiagerca aucuuiuimHor ©OasoBor uyactu OIIOII BO moaroroBku
oOyuaromuxcst o HampasieHuto 38.03.04 T'ocymapcTBeHHOE M MYHHIIMIAIBLHOE YIIPaBIICHUE,
HaIpaBJIeHHOCTh  «['OCymapcTBEHHOE W  MYHUIMIAIBHOE  yIpaBieHue»  (mporpamma

NPUKJIAJHOTO OaKanaBpHara).

4 Oobem aucnunauHbl (180 gacos, 5 3a4ETHBIX EAMHUIY)

Bunsr yaeGHoiIi paboTh Obmem, wacos
Ounas 3aouHas

KonrakTHas pa6ora 110 22
B TOM YHUCIIE:

- ayOumopHas 1o BUjiaM yu4eOHBIX 3aHATUH 106 18
- JIEKIIUHU 38 8
- IpaKTHYeCcKue (JTabopaTopHBIE) 68 10
- 6HeayOUmMopHasl 4 4
- DK3aMeH 3 3
- 3a4eT 1 1
CamocrosiTesbHasi padoTa 70 158
HToro mo nucuunmnHe 180 180

5 Conep:xanue TUCHUNTIHHBI

ITo uroram n3y4aemoro Kypca CTyJI€HTBI CAAIOT 3a4€T, IK3aMEH.
JucrunnuHa u3ydaercs: B ouHoi ¢popme Ha 1 kypce, B 1, 2 cemecTpax,
B 3a0uHOM popme 1 kypc, cemectp 1, 2.

CoaeprkaHue H CTPYKTYpPa JIHCHUILINHBI 110 0YHOH (popMe 00yueHHnst



HanmenoBaHue TEMEI C YKa3aHuEM OCHOBHBIX
BOIIPOCOB

dopmupyemble
KOMITETEHIIUH

Cemectp

Bunapl yueGHO#M
paboThl, BKJIIOYast
CaMOCTOSITEIIEHYIO
paboTy CTY/IEHTOB H
TPYIOEMKOCTh

(B yacax)

[IpakTu| Camoc]
YECKHUE | OSITENb
3aHSTH | Has

s pabor
a

Jlexknuum

1 cemecmp

Marpuiibl, BUABI MaTPHUILL, I€UCTBUS HAJ MAaTPULIAMH.
Omnpenenurenu 2-1o, 3-r0 U 4-ro NOPsIAKOB: OCHOBHbBIE
MOHSITHS, CBOMCTBA, BhIuHCiIeHrE. Teopema Jlamnaca.
Panr matpunsl.

OK-7

Knaccudukanus cucreM TMHEHHBIX YpaBHEHUI.
Pemenne cucreMsl Tpex TMHENHBIX YPABHEHUH C TpeMs
HeusBecTHbIMU. Meton ["aycca, meton Kpamepa, ¢
MTOMOIIIbI0 00PAaTHOW MAaTPHIIBI.

OK-7

BekTophl: OCHOBHBIE MOHATHUS, IEHCTBUS HA/l BEKTOPaAMHU
B T€OMETPHUYECKOH 1 KoopauHaTHOU (hopme. CkaisipHOe
Y BEKTOPHOE MPOU3BEJCHHS U UX MPUITOKCHHSL.

OK-7

DNeMEeHThI aHAIUTUYECKOW T€OMETPUM HA TIIOCKOCTH.
YpaBHEHUS TPSIMOM B 3aBUCHUMOCTH OT MapaMETPOB.
JlnuHa oTpe3ka u JeneHrne OTpe3Ka B 3aJaHHOM
COOTHOIIICHUH. Y CIIOBHUS NapaJIEIbHOCTHA U
MEPIEHANKYISIPHOCTH MPSAMBIX U YTOJ MEXKYy HUMH.
PaccrosiHue oT TOUKH 10 TPAMON.

VYpaBHEHHs INIOCKOCTH U MPSIMOU B POCTPAHCTBE.
B3anmHoe pacnonoxeHue npsMon U IIIOCKOCTH B
MPOCTPAHCTBE.

OK-7

Kpussle 2-ro nopsiika.

OK-7

IIpenen ¢pynkuuu. [Ipenen ¢pyukiuu B Touke. CBsi3b
MeX1y QYHKIMEH, ee mpeesioM 1 0eCKOHEUHO MaJloi
BeIMYMHON. [Ipn3HaKu cylecTBOBaHUS MPEEIIOB.
OcHoBHbIE TEOpEMBI 0 TIpenenax. PackpbiTue

0 oo
PackppiTie HEKOTOPBIX HEONPEIETIEHHOCTEH

HEKOTOPBIX HEONPEEIECHHOCTEN [9 fj

o0
(OO -, 1 ) . IlepBrlii 3aMeyaTenbHBIN Ipee.

Bropoii 3ameuarenbnsiii peaen. CpaBHEHUE
0ECKOHEYHO MaJIbIX (PYHKUUH. DKBUBAJICHTHbIE
OECKOHEYHO MaJible BEJIMUNHBI

OK-7

[TpousBonHas GpyHKIMH. 3a7auu, IPUBOIAIINE K
MOHSTHUIO MPOU3BOJHOM. 3a/1a4a 0 KacaTenbHOM. 3agada
0 IIPOU3BOUTENBHOCTH Tpyaa. OnpeneneHue
pou3BoIHON PpyHKIHHU. CBA3H MEXITY
HENPEepbIBHOCTHIO U quddepeHnupyemoctsio. [Ipasuna
muddepennrpoBanusi. Dopmynsl qudpdepeHIpOBaHUS.
JuddeperurpoBanue HeIBHO 3aJaHHON (QYHKITUH.

OK-7

4



Jlorapudpmuueckoe nudepeHnrupoBanme.

[Tpunoxxenust mpousoaHo# GyHKIMU. [IpaBuio
Jlonutans. Bo3pacranue u yosiBaHue (QyHKIHH.
MakcuMyM 1 MUHUMYM (QYHKIHMH. BBITYKIIOCTD,
BOTHYTOCTb TpaduKa QyHKINH.

Touku nepernba. MccienoBanue GyHKkImu u
MIOCTPOCHHE ee TpaduKa.

OK-7

OyHKIMH IBYX nepeMeHHbIX. OnpeneneHue GyHKINN
IBYX TiepeMeHHbIX. JInHum ypoBHs. YacTHbIe
MIPOU3BOIHBIC TIEPBOTO MOpPsiAKa. YacTHbBIE MPOU3BOIHBIC
BbICIINX NOPsiAKOB. [Tonubnii quddepenuman GpyHxaum
nByx nepeMeHHbIX. [luddepenpoBanue cnoxHOMI
¢byHKIMU. DKCTpeMyM (YHKIUHU JABYX NEPEMEHHBIX.
Omnpenenenue 3kcTpeMyMa (QyHKINH IBYX NEPEMEHHBIX.
HeobxoaumMoe yciioBue CyIeCTBOBAHUS SKCTpeMyMa
(GYHKIIMH IBYX IIEPEMEHHBIX.

OK-

Wroro 3a 1 cemectp

18

32

19

2 cemecmp

3ajava, IpUBOJAIIAS K IIOHATUIO HEOIIPEAEIEHHOIO
unTerpana. OnpeneneHue HEONPEAEICHHOIO UHTErpalla,
€ro CBOICTBa, TabJIMIIa UHTETPAJIOB OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIHMA. MeTOIbI MHTETPUPOBAHUS:
TaOJUYHBINH, C OMOILBIO OJCTAHOBKH, [10/IBEJICHUEM
noJ1 3HaK auddepenimana, mo yacTsM.

OK-7

BhIuKCIIEHHE HHTETPATIOB BUIA I R(sinx;cos x )dx .
BbluKclieHHE NHTErPATIOB BI/II[aJ‘Sinm X-C0S" XdX .
BbIUKCIIEHHE HHTETPAIIOB BUJIA jSin 0X - COS BxdXx

jcosocx-cosBxdx, jsinax-siandx,

OK-7

[TonsTre onpeneneHHoro uHrerpana. ['eomerpuueckuit
Y DKOHOMUYECKHUI CMBICIT OTIPEICIIEHHOTO HHTETrpaia.
OcHOBHBIE CBOWCTBA OMpPEACIEHHBIX UHTETPAJIOB.
Brerancnenue onpenenennoro uaterpana. ®opmyna
Hrrorona-Jleiionuria.

OK-7

[TonsTre HecoOCTBEHHOTO MHTErpana 1 pona, ero
reoMeTpHuecKuil cMbIci. Boruncienne HecOOCTBEHHOTO
uHTerpana 1-ro poga. CoiictBa HeCOOCTBEHHOTO
uHTerpana 1-ro pona.

OK-7

OO6bIkHOBEHHOE AU depeHIInanbHoe ypaBHEHHE.
OcHosHuble noHsATus. Juddepennuanbapie ypaBHEHHS
nepBoro nopsaaka. 3agavya Kommu. uddepennmansasie
YpaBHEHHUSI C Pa3JIENSIONUMUCS TEPEMEHHBIMH.
Onnoponusle nuddepeHnnanbHble ypaBHEHUS.
Jluneiinsle nuddepeHmanbuple ypaBHeHUs 1-T0
nopsiika. YpasHeHue bepnyium.

OK-7




JuddepeHnmranbaple ypaBHEHHS BBICIIUX MTOPSIIKOB,
AOIMYCKAOMIUC MOHUKCHUEC CTCIICHU. O[[HOpOI[HLIe

6 OK-712]| 2 6 4
muddepeHranbHble ypaBHEHUS BTOPOTO MOpsiIKa ¢
MOCTOSTHHBIMU K03 punimenramu.

Psnpl: ocHOBHBIE OHATHS, HEOOXOAUMBIN U

7 | IOCTAaTOUHbIE MPU3HAKH CXOTUMOCTH HHCIOBBIX PAJIOB. | yr- o | 5 | o 4 4
[Tpusnaku cpaBuenus. [Ipusnak Jlamam6epa. [IpuzHak
nHrerpanbHbil Komm. [pusnak pagukansseiil Komm.
3HaKoNepEeMEHHbIN psAJl. 3HAKOUEPEAYIOLIUUCS Pl

8 [Tpu3znak JleiiOnuna. Y cnoBHast © aOCOTIOTHAS onk-1 2 | 2 4 4
cxoaumocTtu. CBOMCTBa aOCOTIOTHO CXOISAIINXCS PSIOB.

CreneHHsle psiibl. Pannyc v nHTEpBall CXOAMMOCTH.
OK-

9 | O630pHast TeKIus 7 21 2 2 27
Hroro 3a 2 cemecTp 20 36 51
Hroro 38 68 70

Coaep:xaHue ¥ CTPYKTYpa JUCHUILIMHBI 110 3209HOH (popMe 00ydeHust
Buner yueGHoii
paboThl, BKIIIOYAs
CaMOCTOSITEJIbHYIO
paboTy CTyJIEHTOB U

Ne TPYJOEMKOCTh

o HaumeHnoBaHue TeMBbl ¢ yKa3aHHEM OCHOBHBIX o (B uacax)
BOIIPOCOB | =

il == = [Ipaktu| Camoc

25 | o T |veckue| osTens
§ E) § = | 3aHATH | Had
&zZ|3 Pl pabor
S 2 |0 a

1 cemecmp

Martpuiibl, BUbl MaTpHLL, J€HCTBUS HAJl MAaTPULIAMHU.

Omnpenenurenu 2-ro, 3-T0 U 4-T0 MOPSAKOB: OCHOBHBIE

1 . OK-711(01]|0,2 2
MOHSATHUSA, CBOMCTBA, BhiuKcieHue. Teopema Jlannaca.

Panr matpunes!.
Knaccudukanus cuctem TUHEHHBIX YpaBHEHUN.

2 Pemenne cucreMsl Tpex TMHEHNHBIX YPABHEHUH C TpeMs ok-711 102102 5
HeusBecTHbIMHU. Meton 'aycca, meton Kpamepa, ¢ ’ ’

MTOMOUIBI0 00PaTHON MaTpPHUIIBI.
BekTopbl: OCHOBHBIE MOHATHUS, JEHCTBUSI HAaJl BEKTOPAMHU

3 | B reomerpruyeckoi M koopauHaTHOU opme. Cramsiproe | OK-7 |1 (0,2 | 0,1 6

Y BEKTOPHOE MPOU3BEJCHMSI U UX NPUIIOKEHHUSL.
DJIEeMEHThI aHATUTUYECKON T€OMETPHUH Ha MIIOCKOCTH.
VYpaBHeHUs IPSIMON B 3aBUCUMOCTH OT MApaMETPOB.
JlivHa oTpe3Kka U JiefieHue OTpe3Ka B 3aJaHHOM

COOTHOILIEHUH. Y CIIOBUA NApPAJUIETBHOCTH U

4 | nepneHAUKYISIPHOCTH MPSAMBIX U YTOJ MKy HUMHU. OK-711103| 0,3 4
PaccrosiHue oT TOUKH 10 TPAMON.

VYpaBHEHHS INIOCKOCTH U IPSIMOU B POCTPAHCTBE.
B3aumHoe pacnonoxenue NpsiMon 1 IIIOCKOCTH B
MIPOCTPAHCTBE.
5 | Kpusbie 2-To mopsiika. OK-71110,2 0,2 6




[Ipenen dyukmuu. [penen pyakuun B Touke. CBA3b
MeXay (GyHKIMEH, ee IpeaeoM U OECKOHEYHO MaJIon
BeMYMHOU. [Ipr3HaKK CyIeCTBOBAHUS IIPEICIIOB.
OcHoBHBIE TeOpeMBbI 0 Tipeaenax. Packpeitue

(0] oo
PackpbITHE HEKOTOPBIX HEOPEAETICHHOCTEH

HEKOTOPBIX HEOIpeleIeHHOCTEMN [0 Ooj .

o]
(OO —oo, 1 ) . TlepBbIit 3aMeyaTeNnbHbIN Ipeen.

Bropoii 3ameuarenbubiii peaen. CpaBHeHUE
0EeCKOHEYHO MalbIX (PYHKIMHA. DKBUBAJICHTHBIC
OECKOHEYHO MaJIble BEITHYHHBI

OK-7

20

[TpousBomHas pyHKIMHU. 3329, IPUBOISIINE K
MIOHATHIO IPOU3BOAHOM. 3a/1aua 0 KacaTeslbHOM. 3aaua
0 IPOU3BOUTENILHOCTH TpyAa. OnpenencHue
npou3BoAHON (QyHKIHH. CBSA3b MEXITY
HETPEPBIBHOCTHIO U quddepeHupyemoctsio. [IpaBuia
muddepentmpoBanusi. Dopmysnsl 1udHepeHIupOBaHMS.
JuddepenunpoBanre HESBHO 3aJaHHON (QYHKIIHH.
Jlorapudmmueckoe muddepeHnupoBanue.

OK-7

0,5

0,5

[Tpunoxenus npousBoaHoN ¢pyHkuuu. [Ipasuio
Jlonurans. Bo3pactanue u yopiBanue QyHKINU.
MaxkcuMyM U MUHUMYM (YHKIUH. BBITYKI0CTB,
BOTHYTOCTb TpaduKa QyHKINH.

Touku neperuda. Mccnenopanue GyHKIUM U
MTOCTPOCHHE ee TpaduKa.

OK-7

0,5

0,5

OyHKIUM IBYX NepeMeHHbIX. OnpeneneHue GyHKIUN
JBYX IepeMeHHbIX. JIunum ypoBHs. YacTHble
IIPOM3BOJIHBIE IEPBOTO MOpsAAKa. YacTHBIE IPON3BOAHbBIE
BbICIIKX nopsiaAkoB. [Tonublil nuddepennman GpyHkuun
IBYX nepeMeHHbIX. JuddeperurpoBanue caoxHON
GyHKIMU. DKCTpeMyM (YHKIMH JBYX NEPEMEHHBIX.
Omnpenenenue 3kcTpeMyMa (QyHKIIUH IBYX EPEMEHHBIX.
HeobxoanMoe ycinoBre CyIecTBOBAHUS IKCTpEMyMa
(GYHKIMU IBYX IEpPEMEHHBIX.

Uroro 3a 1 cemectp

59

2 cemecmp

3anava, MpUBOJALIAs K TIOHATHIO HEOIPEEIIEHHOTO
nuHTerpana. OnpeneneHne HeoNpeAeIeHHOTO HHTErpana,
€ro cBOIcTBa, Ta0JIMIa UHTErPAJIOB OCHOBHBIX
AJIEMEHTapHBIX (YHKIMNA. MeToIbl MHTETPUPOBAHUS:
TaOJIMYHBINA, C TOMOIIBIO MTOICTAHOBKH, MOJBEACHUEM
1oJ1 3HaK JAuddepeHuana, o yacTsM.

OK-7

0,5

0,5

BEIMHCIIeH e HHTErpATOB B f R(sinx;cos x )dx.
BhlunciIeHHE HHTETPATIOB BHHaJSinm X -cos" XdX .
BhIYKMCIIEHNE HHTETPATIOB BUJIA J.Sin oX - COS BxdX

jCOSax-cosBxdx, fsinax-siandx,

OK-7

0,5

0,5

7




[TonsiTue onpeneneHHoOro nHTerpana. ['eomerpudeckuil
Y DKOHOMHUYECKHUI CMBICIT OTIPEICIEHHOTO HHTETrpaa.
3 | OCcHOBHBIEC CBOMCTBA OIPECICHHBIX HHTETPAJIOB. OK-712105]|05 6
Breruncnenue onpenenennoro uaterpana. Gopmyna
Herorona-Jleiiouuma.

[TonsTre HecobcTBeHHOTO MHTETpana 1 poxa, ero
reoMeTpHUecKuil cMblci. Boruncinenne HecoOCTBEHHOTO
uHTerpaia 1-ro poga. CBoiicTBa HECOOCTBEHHOTO
uHTerpaia 1-ro poaa.

OK-7|12]05| 05 8

OO6bIkHOBEeHHOE (G epeHITnaTbHOE YPaBHEHHE.
Ocnosubie nousTHs. uddepennnanbabsie ypaBHEHUS
niepBoro nopsiaka. 3agada Komm. {uddepennmanbpabie
S | ypaBHEHUS C pa3JIECSIOMUMHUCS IEPEMEHHBIMH. OK-712|05 1 20
Opnopoausie auddepeHnrnaibHble ypaBHEHUS.
JIuneiinsie nuddhepeHnuanpabie ypaBHeHus 1-ro
rnopsijka. YpasHeHue bepnymim.

Huddepennnanbable ypaBHEHHS BHICIIUX MOPSAKOB,
JIOMyCKAaoIe MOHWKeHue cTerneHu. OHOPOAHbIE

6 OK-712|05 1 10
nuddepeHIMaTbHbIC YPaBHEHUS BTOPOTO MOPSIIKA C
MTOCTOSTHHBIMH KO3 (DUIIMCHTAMH.

Psanpl: ocHOBHBIE TOHATHS, HEOOXOIUMBIH U
OCTaTOYHbIEC MPU3HAKHU CXOUMOCTH YHCIOBBIX PAIOB.

72 P A DA OK-7|2[05| 1 10
[Ipusnaku cpasuenus. [Ipusnak lanambepa. [lpusnax
unterpanbublii Komm. [Tpusnak pagukansubiii Ko,
3HaKOIMEepEMEHHBIHN psiji. 3HAKOUYEPETYIOIIHICS PsI.

[Tpusnak JleiiOuuma. ¥YcnoBHas U aOCOTIOTHAS

g | P . OIK-1 2| 04| 1 10
cxoaumocTu. CBoMCTBa a0COIIOTHO CXOSIINXCS PSIOB.
Crenennsle psaapl. Pannyc 1 HHTEpBall CXOIUMOCTH.

OK-

9 | O630pHas HeKIUs 7 201 22
HWtoro 3a 2 cemectp 4 6 98
Hroro 8 10 158

6 IlepeyeHb yueOHO-METOAMYECKOT0 O0ecTieYeHUsI

JJISl CAMOCTOSITEIbHOM padoThl 00y4aloIUXCs M0 AUCHUIINHE

MeTtoauueckue ykazanus (1J11 CaMOCTOSITEIbHON pabOThI)

1. ApunnueBa U.B. MareMaTrka: METOJWYECKUE YKa3aHUS MO BBIIOJHEHUIO
KOHTPOJIbHBIX palboT i oOydarommxcs (QakylIbTeTa 3a09HOTO0 OOYYEHHS HaIpaBiICHUS
noarotoBku 38.03.04 «locymapcTBEHHOE M MYyHMIMINAIbHOE YyrpaBieHue». — KpacHomap:

Ky6I'AY, 2019. — 51 c. - https://edu.kubsau.ru/file.php/111/MU20.12_521112 v1 .PDF

2.  ApununueBa M.B. MaremaTtuka: METOJMUYECKHE YKa3aHUS 110 BBIIOIHEHUIO
caMoCTOsITeNIbHOM ~ pa®oThl  oOywarommmucs — HampasieHuss — noarotoBku — 38.03.04
['ocynapcTBeHHOE W MYHHMIMIAJIBHOE YIIPaBJICHHWE HaIpaBlIeHHOCTh «['ocymapcTBeHHOE H
MyHULIMNIaJbHOE  ympaBienue». -  Kpacnomap: Ky6l'AY, 2019. - 88 c. -
https://edu.kubsau.ru/file.php/111/UMRGMUsamostojatelnaja_rab_521454 v1_.PDF



https://edu.kubsau.ru/file.php/111/MU20.12_521112_v1_.PDF
https://edu.kubsau.ru/file.php/111/UMRGMUsamostojatelnaja_rab_521454_v1_.PDF

7 ®oHA OLEHOYHBIX CPEICTB /sl MPOBEIeHUs
NMPOMEKYTOYHOM aTTeCTAIMU

7.1 IlepeyeHb KOMNETEHIUI ¢ YKa3aHHeM 3TanoB uX (JOpMUPOBAHUS

HAaBBIKOB, B TOM YHUCJIC ICPBUYHBIX YMCHI/If/'I M HAaBBIKOB HAY4YHO-
HCCHeHOBaTeHBCKOﬁ ACATCIIBHOCTH

Howmep Oranbl GOpMUPOBAHUS KOMIIETSHIIUN O TUCIUILIMHAM, PAKTUKAM B IIPOLIECCe
cemectpa | ocBoeHust Ol
OK-7 - c1iocoOHOCTh K CAMOOPIraHU3AIUHM U CAMOOOPa30BAHUIO

1 HNudopmaruka

1 OCHOBBI TEXHOJIOTHH U YIIPABJICHUS OTPACISIMU B OTPACIH PaCTEHUEBOJICTBA

1 VYrpasneHnue oTpaciasiMi arporpOMBIIIIIEHHOTO KOMIUIEKCa (TEXHUYECKUE

KYJIbTYPHI)
1,2 Mamemamuxka

2 OCHOBBI IKOJIOTUU U DKOJIOTHYECKOTO0 MEHEPKMEHTA

2 DKOJIOTHS

2 OCHOBBI yIIpaBJICHUs OTPACISIMH B OTPAciid )KUBOTHOBOJCTBA

2 ["ocynapcTBeHHOE yIpaBJIeHHE MIJIEMEHHbBIM KUBOTHOBOJICTBOM

2 Dunocodust

2 VYyeOHast mpakTHKa MO MOTYyYEHUIO EPBUYHBIX MTPO(HECCHOHATBLHBIX YMEHUN U

Crarnuctuka

DKoHOMUYecKasi reorpadus

wWiw|lw

TeppuropuasibHasi OpraHu3anysi HACEJICHUS

w
~

Teopust ynpaBieHust

Bepe)KJ'II/IBLIC TCXHOJIOTHH YIIPABJICHUSA

KOHTpOJIJII/IHF B I'OCYAapCTBCHHOM M MYHUIIUIIAJIbHOM YIIPABJICHUH

MyHuULIMNaIbHbIA MEHEPKMEHT

Crparern4eckuii MEHEDKMEHT

Jemorpadus

NuHoBanmnoHHbBINH MEHEDKMEHT

000|000 (N ||

3amura BHITYCKHOW KBATH(UKAIIMOHHON PabOThI, BKJIIOYAsi TOATOTOBKY K 3aIlIUTE
Y MIPOLEYPY 3aIUThI

7.2 Onucanue nmokasareJieil 1 KpUTepHeB OLIEHNBAHUSI KOMIeTEHIHit
B PAMKAaX M3y4YeHHs JaHHOH JUCHHUILINHBI

Inanupyembre YpoBeHb ocBOEHUS
pe3ynbTaThl
OBJIETBOPU-
OCBOCHHA  geynoBIETBOPH- ya p 0
LEHOYHOE
KOMIIETEHIINHT TCIBHO
TENbHO XOpOILLIO OTIINYHO
CPEACTBO
(MHIMKATOPBI .| (MUHUMAaJbHBI . .
(MMHMMAJTBHBIH i (cpennwii) (BBICOKHIA)
AOCTIRCHUA | He OCTHTHYT) N
KOMIIETEHI1H) TIOPOTOBBIN)
OK-7 - cnoco0HOCTHh K CAMOOPraHU3aAMH H CAMO00OPA30BAHUIO
3HaTh: YposeHb MuHrMansHO | YpoBeHb YpoBeHb YcrHbII
cozepKaHue 3HAHWM HWDKE | TONYCTHUMBIA | 3HAaHWU B 3HaHUH B ompoc, pac-
IIPOLIECCOB MUHUMAaJIbHBl | YPOBEHb o0Beme, o0Beme, YETHO-
camoopraHuzan | X 3HaHUH, COOTBETCTBYIO | COOTBETCTBYIO | rpadu-
uu 1 TpeOOBaHUH, | JOMYIIEHO meM meM YeCKoe
camMo00pazoBaH | UMEJIH MECTO | MHOTO Iporpamme Iporpamme 3a/1aHue,




[Inanupyemblie

YpoBeHb OCBOEHHUS

pe3yIbTaTh
OCBOCHHA — lyey nonersopu- YO B P Ouenovnoe
KOMIICTCHITNN TEJBHO TCIBHO XOPOIIIO OTJINYHO CPEICTBO
(MHWMKATOPBI | (MpHuMATbHBI (MHHHE/IaﬂbHH (cpennnit) (BBICOKMIA) P
AOCTHIKCHHUA | ge HOCTHTHYT) u .
KOMIIETEHIIH) TOPOTOBBIH)
usl, UX rpyobie HerpyObIX IIOATOTOBKH, | IIOATOTOBKM, | KeHc-3a-
0COOEHHOCTEN | OIIMOKH omnboK JIOTTYIIIEHO 0e3 omnboK JIaHue,
Y TEXHOJIOTUH HECKOJIBKO ob1ee
peanuzanuu, HEerpyObIX JOMalIHee
HCXOIS U3 oIInO0K 3aJaHue,
nenen KOHTpPOJIbHAS
COBEPILIEHCTBO pabota, Tecr,
BaHHS pedepar.
npodeccuonan
bHOU YCTHBIN
JESTEIIbHOCTH ompoc, pac-
YEeTHO-
Ymernb: [Tponemonctp | [Ipogemonctp | IlpogemoncTp | rpadu-
aHanuzupoBath | [lpu pemienun | upoBaHbI UPOBAHbI BCE | UPOBAHBI BCE | YECKOE
WH(OPMAIIMOH | CTAaHJAPTHBIX | OCHOBHEIC OCHOBHEBIE OCHOBHEBIE 3a/1aHue,
HBIE 3aja4 He YMEHHS, YMEHHSI, YMEHHSI, Keiic-3a-
UCTOYHUKHU MPOJICMOHCTP | PEIICHBI pEIICHBI BCE | PEIICHBI BCE TaHKE,
(caiThl, UPOBaHBI TUTIOBBIE OCHOBHBIE OCHOBHBIE oOriee
bopyMmHI, OCHOBHEIC 3a/1auu ¢ 3a/1a4uu ¢ 3a/1a4uu ¢ JIOMalllHee
NEPUOANYECKU | YMEHUS, HEerpyObIMH HEerpyObIMH OTIIENbHBIMU | 3a/laHUE,
€ U3JlaHus); UMEJTM MECTO | OUIMOKaMH, omuoOKamu, HECYIIECTBEH | KOHTPOJIbHAS
CaMOCTOSITeNIbH | TpyObIe BBITIOJTHEHBI BBITIOJTHEHBI HBIMH pabota, Tecr,
0 CTPOHUTH OIINOKHU BCE 33/IaHMsI, | BCE 3aJ]aHus B | HejpoueTamu, | pedepar.
npoliecc HO HE B MOJIHOM BBITIOJTHEHBI
OBJIQJICHUS TTOJTHOM obbeme, HO BCE 3a/IaHUS B
uH(popMaIueH, o0neme HEKOTOpBIE C | TIOTHOM
OTOOpaHHOU U HEJI0UYeTaMU obbeme
CTPYKTYpUPOBaA YcrHbI
HHOU JUIs ompoc, pac-
BBITIOJTHEHUS YEeTHO-
npodeccuoHan rpadu-
193 (0)1 YECKOe
JESTEIbHOCTH. 3aJlaHue,
Nwmeetcs [TIponemonctp | [IponemoHCcTp | Keiic-3a-
Baaners: [Tpu penieHny | MUHUMAJIBHBI | ©POBAHBI HUPOBAHBI TaHue,
HaBbIKAMH CTaHJapTHBIX | il HaOOp 0a3oBble HAaBBIKH MPH oOmiee
OpraHu3aIuu 3a/1a4 He HABBIKOB JI7I1 | HABBIKU MIPU | PEIICHUU JOMaIrHee
caM000pa3oBaH | MPOJAEMOHCTD | PEIICHHS pelIeHnn HECTaHJAPTH | 3aJIaHue,
us; crmocobaMu | HPOBaHbI CTaHJApPTHBIX | CTAHAAPTHBIX | BIX 3a7a4 0€3 | KOHTPOJIbHAS
MJIaHUPOBaHUS, | 6a30BBIC 3a7a4 ¢ 3aJ7a4 ¢ OImMOOK U paborta, TecT,
OpraHW3aIlfy, | HABBIKH, HEKOTOPBIMU | HEKOTOPBIMU | HEIOUYETOB pedepar.
CaMOKOHTPOJISI | UMEJIM MECTO | HEeJAOYeTaMH | HeJI0YeTaMu
U CaMOOIICHKHU | TpyObIe
NESATETbHOCTH. | OMUOKH
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7.3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAJIBI,
Heo0XoauMbIe J1JI51 OLleHKH 3HAHUI, YMEHU I, HABBIKOB M OIbITA
AesiITeJIbHOCTH, XapPAKTEPU3YIOLINX 3Tanbl popMUpPOBaHUS
KOMIIeTEeHIIUI B Mpolecce 0CBOEeHUs1 00pa30BaTeIbHON MPOrpamMMbl

Onpoc — MeTo/1, KOHTPOJIS 3HAHUH, 3aKITHOYAIOIIUNACSA B OCYILIECTBICHUH B3aUMOJCHCTBUS
MEXIy TMpenojaBaTeeM M CTYJEHTOM IOCPEJICTBOM IOJIYYEHUsI OT CTYJEHTa OTBETOB Ha
3apaHee c(hOpMyIHpPOBAHHBIE BOIPOCHL.

IIpumep Bompoca
Cemectp 1

Tema 1. MaTpuupbl, BUJsl MaTpull, AelcTBUs Haa Matpulamu. Onpenenurenu 2-ro, 3-ro u
4-r0 MOPSIIKOB: OCHOBHBIE ITOHATHUS, CBOIMCTBA, BeIuKciaeHue. Teopema Jlannaca. Panr marpuibl.

1. Kakue BubI MaTpHIl Bbl 3HaeTE?

2. Kakwue MaTpHIlbl MOXHO TIEPEMHOXKAThH?

3. Urto Takoe onpenenuTens?

4. Kak HaliTH paHT MaTPHUIILI METOJIOM OKaHMJISIOIIUX MUHOPOB?

Tema 2. Knaccudukanus cucteM JHMHEWHBIX YypaBHEHMH. PeleHue cucTteMbl Tpex
JUHENHBIX ypaBHEHUH c TpeMs HeusBecTHbIMU. Meton ['aycca, meron Kpamepa, ¢ nmomonibro
00paTHON MaTpUIIBI.

1. Kaxkue cucteMbl TUHEHHBIX YpaBHEHHUH HAa3bIBAIOTCS COBMECTHBIMU?

2. KakuMu MeTogaMu MOXHO PEIIUTh CHUCTEMBI TpeX JHMHCHHBIX YpaBHEHUW C Tpems
HEU3BECTHBIMU?

3. Kaxk ucnons3yeTcst MeTo I MOCIeIOBATeILHOTO HCKITFOUCHUST HEU3BECTHBIX ?

4. Kak 3anucarts ¢popmynsl Kpamepa?

Tema 3. BekTopbl: OCHOBHBIC TIOHSTHS, ACWCTBUS HAJl BEKTOPaMH B T€OMETPHUYECKON U
KoopanHaTHOH (popme. CkansgpHOE U BEKTOPHOE MTPOU3BEACHUS U UX MPHIIOKEHHUSL.

Kak HaliTu ckansipHO€e NpOU3BEIEHUE BEKTOPOB?
UYro Takoe HyJIEeBOI BEKTOp?

Kakue BeKTOpbI Ha3bIBaIOTCS pAaBHBIMU ?

Kak HaiiTu BEKTOpHOE PON3BEIEHUE BEKTOPOB?

el A

Tema 4. DrneMeHThl aHAIUTUYECKON T€OMETPUM HA IUIOCKOCTH. YpaBHEHHUS NPAMON B
3aBUCUMOCTH OT IIapaMmeTpoB. JlnuHa oTpe3ka U ACIIEHHE OTPe3Ka B 3aJaHHOM COOTHOLLIEHHUH.
VYcnoBusl mapayuieIbHOCTH U MEPIIEHIUKYISIPHOCTH NMPSAMBIX U YTOJI MexAy HUMHU. PaccrosiHue
OT TOYKM [J0 INPSIMOW. YpaBHEHHs IUIOCKOCTH U IPSIMOM B IIpOCTpaHCTBE. B3aumHoe
PacIoI0KEeHUE NMPSMOM U MIIOCKOCTH B IIPOCTPAHCTBE.

1. Kakue npsiMble Ha3bIBAIOTCS KOJTMHEAPHBIMU?

2. Kak pa3genuth OTpe30K B 3aJaHHOM COOTHOIIICHHH.

3. YcioBus napauieIbHOCTH U MEPIEHIUKYIIPHOCTH IPSMBIX?
4. Kak HaliTu paccTOsIHME OT TOUKH /10 MPSMOit?

Tema 5. Kpussie 2-ro nopsiaka.

1. Kakue KpuBbI€ BTOPOTO MOPSIIKA BbI 3HaETE?
2. Kak 3anucats ypaBHEHHE OKPY>KHOCTH?
3. Kak 3anmcarp ypaBHeHue suiurnca’?
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4. Kak 3anucath ypaBHEHHE 11apaboIbI?

Tema 6. Ilpenen dbynkumu. Ilpenen dbynkuum B TOouke. CBsA3b MEXAy (QyHKIHCH, €€
npezenoM U OeckoHedHO Majiol BennmuuHOH. IlpusHaku cymiectBoBaHus npenenoB. OCHOBHBIC
TeoOpeMbl O Tpezaenax. PackpeiTie HEKOTOPBIX HeompeaesneHHOocTed. [lepBbIii 3aMedaresbHbIN
npenen. Bropoit 3ameuarenbHbiii  npenen. CpaBHeHHE OECKOHEYHO MajbIX — (DYHKITHIA.
OKBUBaJICHTHbIE OECKOHEUHO MaJlble BETUYHUHBI.

1. Yro Takoe npenen GyHKIHHU?

2. IlepBslii 3aMeUaTeNbHBINA TIPEICT.

3. BTopoii 3aMeuaTenbHBIN Mpeen.

4. Yrto Takoe YKBHBAIICHTHBIC OECKOHEYHO MaJIbIe BETMUUHBI?

Tema 7. IlpousBogHas ¢pyHKUMHU. 3a1a4d, MPUBOISIINE K TOHATHIO TPOU3BOIHON. 3a1ada
0 KacarelbHOH. 3ajaya O MpPOU3BOAMTENBHOCTU Tpyaa. OnpeneneHue Npou3BOAHON (yHKLIHU.
CBsi3p MeX1y HempepbIBHOCTHIO M aupdeperuupyemoctsio. [IpaBuna muddepeHmpoBanus.
Qopmynsl  auddepenuupoBanus. JuddepenuupoBanue HESIBHO 3aJaHHOW  (QYHKIIHU.
Jlorapudmuueckoe nuddepenmpoBanue.

1. Yro Takoe nmpousBoHAs HYHKITUHU?

2. UYro Takoe kacarenbHas rpadpuka GyHKIUU?

3. UYrto Takoe HOpMaib rpaduka GyHKIIN?

4. Yro Takoe norapudmuyeckoe auddepeHuupoBaHue?

Tema 8. Ilpunoxenus npousBogHoi ¢yHkuuu. [IpaBuno Jlonuransa. Bospacranue u
yObiBaHHEe (QyHKUMU. MakcUMyM W MMHUMYM (GYHKUMU. BBINYKIIOCTh, BOTHYTOCTh Ipaduka
¢byakuun. Touku nepernba. Mccnenoanue GpyHKIIMU 1 TOCTpOCHHE €€ rpaduka.

1. Kak npumensiercs npaswio Jlonurans?

2. Kak onpeaenuTs MpOMEKYyTKH MOHOTOHHOCTH (DyHKITHH?
3. Kak HaiiTh MakKCUMYM ¥ MUHUMYM (YHKIIAHU?

4. Yto Takoe TOYKHU neperunoda?

Tema 9. ®ynkuuu aByX nepeMeHHbIX. OnpeneneHue GyHKIUHN ABYX NepeMeHHbIX. JIuaun
ypoBHs. YacTHBIE IPOM3BOIHBIE TIEPBOTO MOPsiIKA. YacTHBIE POU3BOIHBIE BBHICIIUX MOPSIIKOB.
[Tonueiit  nuddepennman QyHKIUM JBYX MNepeMeHHBIX. [luddepeHunpoBanue CcaoxHON
GyHKIMH. DKCTpeMyM (pyHKINU ABYX nepeMeHHbIX. OnpeneneHue s3kcTpeMyMa QyHKIUU JIBYX
nepeMeHHbIX. HeoOxonumoe ycioBuHEe — CYIIECTBOBaHMSA OKCTpeMyma  (DYHKIMHM — JIBYX
NIEpPEMEHHBIX.

1. Yro Takoe (pyHKIMHU ABYX NMEPEMEHHBIX?

2. Kak HaiiTh YacTHBIC IPOM3BOIHBIC?

3. Kak HaiiTi skcTpeMyM QyHKINHU ABYX NEPEMEHHBIX?
4. Yto Takoe nuddepeHupoBaHue CIOKHON QYHKIINH?

Cemectp 2

Tema 1. 3amaya, nmpuBoAsIIas K MOHITHIO HEOIpenelIeHHOro uHTerpaia. OmpeneneHue
HEOIpeAeIICHHOr0 MHTErpalia, €ro CBOWMCTBA, TA0JIMIla MHTETPAjOB OCHOBHBIX 3JICMEHTAPHBIX
byHKIMI. MeToabl HHTETpUPOBAHUS: TAOIMYHBIHA, C TOMOIIBIO MOICTAHOBKH, TIOJBEACHUEM I10]1
3HaK auddepeHnmana, mo 4acTsIM.
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1. Yro rakoe nepBoobpasHast GpyHKIHH?

2. CBoiicTBa HEONPEIECIECHHOTO HHTErpaa.

3. Kak uHTerpupoBath 1o yactsam?

4. Kaxk MHTErpupoBaTh C HOMOUIBIO OJICTAHOBKHU?

Tema 2. Boluncienue HHTErpajioB BHUAA

Isinm X -cos" xdx

BUIA

jR(sin X;C0S X )dx

. Beruncienue nHTErpagoB

j sinowx - cos Bxadx

. Beraucienne HUHTCI'PpaJIOB BUJa

jcosocx-cosﬁxdx Isinax-siandx

1. Kak BBIUHCITUTH UHTETPAT ¥
2. Kax BbIYHUCIUTH UHTETpPAT *
3. Kax BBIYHCIUTH HHTETPAT ¢

4. Kax BBIYMCIUTH HHTETPAT ¥

R(sin x;cosx)dx,)
sin™ x - cos" xdx ]

sinowx - cos Bxdx ]

COS oX - COS Bxdx .

Tema 3. [lonsiTue onpeneneHHoro uHTerpana. ['eomerpuyecknii ¥ SJKOHOMUYECKUN CMBICIT
omnpeneaeHHoro uHrterpaina. OCHOBHBIE CBOWCTBAa OIPEAENICHHBIX HWHTErpayioB. BeluncieHue
onpezaeneHHoro uurerpaia. @opmyna Herorona-Jleitouuua.

1. Yro Takoe onpeneneHHbI HHTErpa?

2. Kak Boirmsaaut ¢popmyna Herotona-Jleitonuna.

3. Kak BbIUMCIHTE Ope/ieIeHHBIN HHTETpall METOJIOM ITOJICTAHOBKH?

4. Kaxk BBIYMCIHUTD ONpEeTeHHbIH HHTErpal METOA0OM MHTEIPUPOBAHUS IO YACTAM?

Tema 4. IloHsTHEe HECOOCTBEHHOTro HMHTerpaia 1 poaa, €ro reoMeTpu4ecKUidl CMBICIH.
Boruncnenue Heco6cTBeHHOr0 HHTErpana 1-ro poaa. CoiicTBa HeCOOCTBEHHOT0O UHTErpaja 1-ro

pona.

NS

Uto Takoe HecOOCTBEHHBIN UHTEerpana 1 pona?

Kak BbuncnuTh HecoOCTBEHHBIN nHTErpaia 1 poga?
['eomeTpuyeckuii cMbICT HECOOCTBEHHOTO UHTETpaia 1 poxa?
[Tepeuncnure cBoMCTBa HECOOCTBEHHOT0 HHTErpajia 1-ro poaa.

Tema 5. OObpikHOBeHHOE muddepeHmanpbHoe ypaBHeHHe. OCHOBHBIC TTOHSATHSL.
Juddepenumanbaple ypaBHEeHHs mepBoro mnopsiaka. 3amada Komm. [luddepenuumanshbie
YPaBHEHMS C pa3JeNsiomumMucs nepeMeHHbIMu. OnHopoaHble AuddepeHnnanbHble ypaBHEHUS.
Jluneitasle nudpepennmanbubie ypaBHeHUs 1-ro nopsaka. YpaBHenue bepHyu.

1
2.
3.
4

Uro Ttakoe nuddepennmanbHoe ypaBHEHHE?

Yro takoe quddepeHmaab-Hoe ypaBHEHHE IEPBOro nopsiaka’?
Yro Takoe 3amaua Kommn?

Yro takoe ypaBHeHHEe bepHyman?
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Tema 6. luddepennmanbabie ypaBHEHUS BBICIIUX MOPAIKOB, JOMYCKAIONINE TOHMKEHHUE
crenean. OpHOpoAHbBIE IU(QEepeHINaTbHbIE YPaBHEHNS BTOPOTO MOPSIKAa C IMOCTOSHHBIMH
K03 pHULIHEeHTaMU.

1. Yro Takoe nuddepeHnranbHoe ypaBHEHHE BBICIINX TOPSIKOB?

2. Kaxkue Buapl nuddepeHnuaibHbIX YpaBHEHUH BBICIIMX MOPSIIKOB BaM H3BECTHBI?

3. UYro Ttakoe onHOpoHBIE MU (hepeHInabHBIE YPABHEHUSI BTOPOTO TOPSIIKA C
MTOCTOSTHHBIMH KO3 (HUIIUCHTaAMH?

4. Kaxue yrcna Ha3bIBAIOTCS KOMIUIEKCHBIMU ?

Tema 7. Psapl: OCHOBHBIE TIOHATHS, HEOOXOIUMBINA M JIOCTATOYHBIE TIPU3HAKU CXOAMMOCTH
quCIOBBIX psanoB. [Ipu3naku cpaBHenus. [IpusnHak Jlamam6Gepa. [Ipusnak uaTerpansubiii Komm.
IIpu3nak pagukansHelii Kommu.

1. Kakue cymiecTBYIOT 1OCTaTOUYHbIE MPU3HAKH CXOJIUMOCTH YUCIOBBIX PSIOB?

2. Kakwue cymecTByroT HEOOXOMMbIE TPU3HAKU CXOJIUMOCTH YUCIIOBBIX PSI0B?

3. Uro Takoe mpu3HAKK CPABHCHHS ?
4. Yto Takoe YMCIOBOH ps ?

Tema 8. 3nakomepemeHHbIN psja. 3Hakouepenywoommiics psa. [lpusnak JleiOuuia.
YcnoBHas u abcomoTHas cxogumocTu. CBoHCTBa aOCOMIOTHO cxoadmuxcs psaaoB. CTeneHHbIE
panel. Paanyc u uHTEpBaI CXOAUMOCTH.

Uto Takoe 3HaKONEepEeMEHHbIN psif ?
Urto Takoe 3HaKOYepeyroIuiics psy ?
UYro Takoe cTeneHHOu psin?

Kak nHaiitu paguyc cxogumoctu psia?

N

PacyerHo-rpajduueckue padoTbl — WHIAMBUIYAJIbHBIC 3a/laHUs JII CaMOCTOSITEIHHOU
paboThl, XapakTepu3yoomuecs oOIIell TeMaTUKONH M OTJIMYAIONIMecs] PacueTHOW YacThio IS
Ka)XJI0T0 BapUaHTA.

IIpumep 3axanus pacueTHO-rpaguvecKoil padoThl.
Cemectp 1

Tema 1. Matpuiiel, BUJbl MaTpHull, ASHUCTBUSA Haa MaTpuamu. Onpegenurenu 2-ro, 3-ro u
4-ro MOPSIIKOB: OCHOBHBIE TIOHSITHS, CBOMCTBA, BhIunciaeHue. Teopema Jlarumaca. Panr MmaTpuisl.

1. Haiiti MaTpuity, 0OpaTHYIO JaHHOM:

0o -2 1
-1 4 -1
-1 -1 1
-1 0 3 4
-1 1 2
2. BpIuncIuTh OnpeaeauTeb 5 1l
2 1 43

Tema 2. Knaccudukamus cucTeM JMHEHHBIX ypaBHEHMH. PemieHue cuctembl Tpex
JVMHENHBIX ypaBHEHUH C Tpems HeusBecTHeIMH. Merox ["aycca, meron Kpamepa, ¢ momonisro
00paTHOW MaTpHIIbI.
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3. IlpoBeputh cucTeMy JIMHEHHBIX ypaBHeHUN mo TeopeMme Kponekepa-Kanemnu Ha
COBMECTHOCTh M pe mmTh ee: 1) mo popmynam Kpamepa; 2) merogom oOpaTHOW MaTpHIIBL;, 3)
MeroqoM ["aycca.

33Xy + Xy +X3=-1
5X1—3X2 +6X3 :14.

Tema 3. BekTOpbl: OCHOBHBIE NOHSATHS, JEHCTBUS HaJl BEKTOpAMU B I€OMETPUUECKON U
KoopanHaTHOH popme. CKansipHOE U BEKTOPHOE ITPOU3BEICHUS U UX MPHIIOKEHHSL.

3. Jloka3aTh, 4TO BEKTOPHI @ , b , ¢ 00pa3yoT 0a3uc, U HAUTH KOOPAMHATHI BeKTopa d B

sToM Oasuce, npuMeHnB Matpuunbiii meton:a = (5,4, 1), b =(-3,5,2), c =(2,-1,3), d = (7,
23, 4).

Tema 4. DiieMEHTBHl aHATUTUYECKON T'€OMETPUU Ha IUIOCKOCTU. YPaBHEHHUs MPSAMOU B
3aBUCHMOCTH OT IIapaMmeTpoB. JmHa OTpe3ka W ACIIEHHE OTPE3Ka B 3aJaHHOM COOTHOIICHUH.
VYcnoBus napajienbHOCTH U NMEPHEHIUKYISIPHOCTU MPSAMBIX U YroJl MEXAYy HUMH. PaccTosiHue
OT TOYKHA JI0 MpAMON. YPpaBHEHHUS IUIOCKOCTH M TNPSAMOW B IPOCTpaHCTBE. B3amMHoe
pacnoioKeHUe IPSIMOM U MJIOCKOCTH B IPOCTPAHCTBE.

Tema 5. Kpussble 2-ro nopsjaka.

4. Nans! Bepmnnbl Tpeyronsauka ABC: A(1; 1), B(2; 3), C(8; 3). Haiitu:

a) nnuny croponsl BC;

0) ypaBHeHUE CTOpOHBI AB;

B) BEJINYUHY yria B;

r) ypaBHeHue BbicoThl CH u ee anuny;

1) ypaBHEeHHE MeaAnaHbl AM;

€) koopauHaThl Touku P nepeceuenns meauansl AM u BoicoTsl CH;

’K) YpaBHEHHE MPSAMOH, Tpoxoasiiei yepe3 BepiunHy C napamienbHo ctopone AB;

3) CHCTEMYy JIMHEMHBIX HEPAaBEHCTB, OIPEACISAIONMX BHYTPEHHEE MPOCTPAHCTBO
TpeyroiabHuka ABC;

1) YpaBHEHHE OKPYKHOCTH, 17151 KoTOpoi ctopoHa BC siBisercs auameTpom;
K) 1uiomia b TpeyroibHuka ABC.

Tema 6. Ilpenen dbyakumu. [lpenen dbyakuum B Touke. CBA3b MeXAy (QyHKIUCH, €€
npenenoM U OeCKOHeuHO Mayioil BenwuuHOM. [Ipu3Haku cymiectBoBaHus mpenenoB. OCHOBHBIC
TEOpeMbl O Tpeaenax. PackpeiTue HEKOTOPBIX HeompeaesneHHOCcTed. [lepBbIii 3aMedarenbHbIN
npenen. Bropoit 3amedarenbHbii Tipenen. CpaBHeHHE OECKOHEYHO MaibX —(DYHKIIHM.
DKBHUBAJICHTHBIC OECKOHEYHO MAaJIbIe BEIIMYUHBI.

6. He npumensis npasuiio Jlonutans, HallTh peaensl yHKIHA.

1- V14X \/ 1-cosx

X+5
a) lim=—==;06) lim lim———— lim
) X—>00 3)(_ ) x—0 ) x—0 5)(2 ) x—m( X j

Tema 7. IlpousBoanas ¢yHKIMHU. 3a1a4u, TPUBOISIINE K MOHATUIO MPOU3BOAHOM. 3aiaya

15



0 KacarelbHOH. 3ajaya O MPOU3BOAMTENBHOCTU TpyAa. OmnpeneseHue Npou3BOIHON (DYyHKIHH.
CBs3p MEXIy HENmpepbIBHOCTHIO M nuddepermupyemoctrio. [lpaBuna auddepeHunpoBaHus.
@opmynel  nuddepenuupoBanus.  JuddepennupoBanue HESBHO  3aJaHHONW  (YHKIMH.
Jlorapudpmuueckoe muddepeHnrpoBanue.
dy
7. Haiitu ipousBogubie dX  qaHHBIX (QYHKITHIA.

a) y=(1+§/§)3, 6) y=x%sin3x,

Tema 8. Ilpunoxenus npousBonHor ¢ynkuuu. I[IpaBuno Jlonurans. Bospacranue u
yObiBaHHe (QyHKUIMU. MakcuMyM W MMHUMYM (GYHKUMU. BBINYKIIOCTB, BOTHYTOCTH Ipaduka
¢ynkuuu. Touku nepern6da. VccnenoBanue GyHKIMH U IIOCTPOCHUE €€ Tpaduka.

8. IIpoBecTH mosHOE MCCen0BaHNEe (DYHKIMIA U TIOCTPOUTH UX TpaduKH.

2x+3
y:

X2+4
Tema 9. Oynkun AByx nepeMmeHHbix. OnpeneneHue GyHKIUN ABYX NMEepeMeHHbIX. JInHNH
ypoBHs. YacTHBIE TPOM3BOIHBIC TIEPBOTO MOPsiAKA. YacTHBIE IPOM3BOIHBIC BBHICIINX MOPSIKOB.
[Tonueiit nuddepennman ¢GyHkuu AByX mnepeMeHHbIX. JluddepeHnupoBanue CcroxHON
byHkuuu. DKCTpeMyM (QYyHKIUHM JBYX MepeMeHHBIX. OnpeneneHne dKCTpeMyMa (pyHKIIUN IBYX
nepeMeHHbIX. HeoOxomuMoe yciaoBHE CYIIECTBOBAHUSA OJKCTpeMyma (GYHKIUH  JBYX
NIEPEMEHHBIX.

9. ITycTh POM3BOUTCS JIBA BHJIa TOBAPOB, 0003HAYMM UX KojmdecTBa uepe3 X u Y. [IycTh
IICHBI HA 3TH TOBAPhI COOTBETCTBEHHO P1, Py, a pynkums 3atpar C = f(X, y). BeisicHUTB BOITPOC 0
CYIIIECTBOBAHUH MaKCUMyMa IMPUOBUIH U, €CIIM OHA €CTh, TO KaKoBa e¢ BelmunHa. P; = 7, P, = 9,
C=x*+xy+V-.

Cemectp 2

Tema 1. 3amaua, npuBoAsnIas K MOHSATUIO HEONPEAECIEHHOr0 uHTerpana. OmnpeneneHue

HEONPEICTIEHHOTO HHTErpaia, €ro CBOMCTBA, TaOJIWIla MHTETPAJIOB OCHOBHBIX 3JIEMEHTAPHBIX

dbyHK1MI. MeToabl HHTETPUPOBAHUS: TAOIMYHBIHA, C TOMOIIBIO MOJICTAHOBKH, MOJBEACHUEM I10]1
3HaK quddepenimana, mo 4acTsm.

1. HaiiTu HeonpeneeHHbIE HHTETPAJIBl U CACNIaTh MPOBEPKY.

a) J.(XZ +2)cos 2xdx ; 6) Im

jR(sin X;C0S X )dx

Tema 2. BoruucieHnne HHTErpajioB BUAa

Isin”‘ X -c0s" xdx

. Beruncienue uHTErpagoB

j sinowx - cos Bxdx

BUaa . Beraucnenue HHTCTpaJIOB BUJA

jcosax-cosBxdx jsinax-siandx

2. Berapcuth nHTErpan | (cosx)® (sinx)* dx
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Tema 3. [lonsTue onpeneneHHoro uHTerpana. ['eomerpuuecknii 1 3JKOHOMUYECKUIM CMBICTT
onpezneseHHOro uHrerpana. OCHOBHBIE CBOWMCTBA ONPEACICHHBIX HHTETPANOB. BplunciieHne
onpezaeneHHoro uurerpaia. @opmyna Herorona-Jleitouuua.

1/3
3. BeuucnuTh onpeaeneHHbIe HHTETrPaIbl: I >AN(L +x2)x.
0
Tema 4. Ilonarune HecoOCTBEHHOro MHTerpaysia 1 poja, ero reOMETPUYECKHH CMBICI.
Brraucnenue necoOcTBeHHOTO HHTErpana 1-ro poga. CoiicTBa HeCOOCTBEHHOTO HHTErpaia 1-ro
pona.
4. BIYUCITUTh HECOOCTBEHHBIM MHTETPAJl UJIH JOKa3aTh €ro pacXoJAUMOCTh!

de
0 IX+2

Tema 5. OObikHOBeHHOe nuddepeHanbHOoe ypaBHeHHE. (OCHOBHBIE IOHATHSL.
Huddepenumanpaple ypaBHeHHs] mepBoro mopsnaka. 3amada Komm. [luddepenumanshsie
YPaBHEHMS C paszJensomumucs nepeMeHHbIMU. OnHopoaHble AuddepeHnnanbable ypaBHEHHUS.
Jlunetinsie nuddepeHnmansupie ypaBHeHus 1-ro nopsiaka. Y pasHenue bepHymm.

5. Haittu o6muit uaterpan nuddepenuansaoro ypasueHus. (OTBET IpeACTaBUTh B BHJIE

w(xy)=C)
1) 4xdx —3ydy = 3x2ydy — 2xy’dX.  2)x/1+ Y2 + yy'1+ X% =0.

3)\4+ y?dx — ydy = x*ydy.

Tema 6. luddepennmanbabie ypaBHEHUS BBICHIAX TOPSIKOB, JOMYCKAIONIUE TOHIKEHHIE
crenieHd. OpHoponHble U depeHIaTbHble YPAaBHEHHsSI BTOPOrO MOPSIKAa C IOCTOSHHBIMHU
KO3 UIIMEHTaMH.

Pemmites muddepennmansroro ypasHenus y’’ — 2y’ +y = 0.
Tema 7. Panpl: OCHOBHBIE OHATHS, HEOOXOAUMBIM U JOCTATOUHBIE TPU3HAKH CXOJUMOCTH
yncloBbIX pAnoB. [Ipusnaku cpaBHenus. lpusnak [lanamOGepa. Ilpusnak uHTerpanpupii Komm.
ITpusnak panukanpHelii Komm.

o0
7. UccnenoBaTh CXOAUMOCTD psjia: Z

~on-1

Tema 8. 3nakomepemeHHbIN psa. 3Hakouepenyrommiics psa. [lpusnak JleOnuia.
VYcnoBHas u abconmoTHas cxoauMocTi. CBOMCTBa aOCOMIOTHO CXOASIIUXCS psiioB. CTeneHHbIe
psanel. Paqnyc u mHTEpBaJI CXOAMMOCTH.

(x-2)"

8. Haiiti 00acTh CXOAUMOCTH pfmaz o3
n+

n=1

Keiic-3apanue — npumep, peieHue KOTOPOro COCTOUT U3 HECKOJIBKUX MYHKTOB, B KaXKI0M
13 KOTOPBIX UCIIOJB3YETCS PE3YIBTAT MPEIBIAYILIETO.

IIpumep keiic-3a1aHus.
Cemectp 1

Tema 1. Matpuiisl, BUJbl MaTpHull, ASHUCTBUS Haa MaTpuliamu. Onpeaenurenu 2-ro, 3-ro u
4-ro MOPSIKOB: OCHOBHBIE TIOHSITHS, CBOMCTBA, BhIunciaeHue. Teopema Jlarumaca. Panr MmaTpuiisl.
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1. M3nepxxku C (y.e.) MpH MPOU3BOACTBE HEKOTOPOTO TOBAapa JIMHEHHO 3aBUCST OT 0ObeMa
npousBojacTBa X (ex.). M3BectHo, uto pu X =2 C =11, a npu X =10, C=15. 3ananus: 1)
COCTaBUTh YypPaBHEHUE 3aBUCUMOCTH M3JEPKEK OT 00beMa MPOU3BOJCTBA MPOIYKLHH; 2)
OIpeNIeNIUTh 3HaueHUs u3aepkek g X = 17; 3) onpenenuTb, Kak U3MEHATCS U3AEPIKKH, €CIIU
00BeMBI TPOU3BOJICTBA yBenuyarcs Ha 15% u ymenbiarcs Ha 10%.

Tema 2. Knaccudukanus cucTeM JWHEHHBIX YpaBHEHHMH. PereHue cucTeMbl Tpex
JMHEHHBIX ypaBHEHUH C Tpems HeusBecTHbIMU. Merox ['aycca, meron Kpamepa, ¢ momonibro
00paTHON MaTpUIIBI.

2. ®dupma «Dacamy TPOU3BOAUT JBEPU IS TPOJAXKH MECTHBIM CTPOHTEIHHBIM
KoMmaHusiM. Peryranus ¢pupMbl O3BOJISIET €1 IPOAaBaTh BCIO MPOU3BOANMYIO MPOAyKIKio. Ha
dbupme padoraer 10 pabounx B oaHY cMeHY (8 pabouux 4acoB), 5 AHE# B Henemto, uTo aaet 400
qacoB B Hexaento. Pabouee BpeMs MOAEICHO MEXAY ABYMs CYIIECTBEHHO pa3IMYHBIMU
TEXHOJIOTUYECKUMHU TPOLECCAMU: COOCTBEHHO, MPOM3BOJICTBOM M KOHEUHOW 00pPabOTKOM
nsepeit. 13 400 pabouunx yacoB B HeAeno 250 oTBeIeHBI 1101 COOCTBEHHO MPOU3BOACTBO U 150
10J1 KOHEUHYI0 00paboTKy. «®Daca» MPOU3BOAMT 3 THIIA ABEPEil: CTaHIAPTHBIC, TOJIMPOBAHHBIE
U pe3Hble. B Tabmwiie npuBeeHB BpEMEHHBIC 3aTPaThl M TPUOBLTL OT IPOAAKU OJTHOH JIBEPH.

Bpewms na Bpewms na [Tpu6GbLIb

MPOU3BOACTBO 00paboTKy (MUH)

(MuH)
CranjgapTHEIE 30 15 $ 45
[ToMpOBaHHBIE 30 30 $90
Pe3Hble 60 30 $ 120

a. CKONbKO /1Bepel paziIMyYHBIX TUIIOB HYXXHO NPOU3BOAMUTH, YTOOBI MAaKCHUMHU3UPOBAThH
npuObLIL?

b. OnTManbHO JIK pacnpeaeaeHne paboyero BpeMeH! MEXKAY IBYMs TEXHOJIOTHYECKUMU
npoueccamu (IIPOU3BOJCTBO M KOHeuyHass o0pabotka)? Kak wu3MeHuTcss npuObLIb, e€ciau
pacrpenenuTh pabodee BpeMsi MeKAY 3TUMH MPOLIECCAMU ONITUMAIIBHO?

c. Ha npexncrosmieit Henene «®acany 0JKEH BBINOJIHUTH KOHTPAKT Ha MocTaBKy 280
crannapTHbix, 120 monupoBanHblx U 100 pe3Hbix asepei. [[ns BeimonHeHus 3akaza «®Pacan»
MOJKET 3aKyNUTh HEKOTOPOE KOJMYECTBO MOJNy(paOpUKaTOB JABEpEH y BHEIIHEro MOCTaBLIMKA.
Ot nonydpadbpukatsl «Pacan» MOXKET UCIOIB30BATh TOJIBKO JJIS1 IPOM3BOJCTBA CTAaHAAPTHBIX U
MOJIMPOBAHHBIX, HO HE Pe3HbIX ABepei. [Ipu 3TOM M3roTOBIEHHE CTaHIAPTHOW IBEpHU TpeOyeT
JUIIB 6 MUH Tpolecca 00paboTKH, a monupoBaHHON — 30 MUH 00paboTKH (TIpoliecc COOCTBEHHO
MIPOM3BOJICTBA IS OTUX MOTyPadpuKaToB HE TPeOyeTCs).

[MonydeHnass TakuM o0Opa3oM cTaHaapTHas JBepb mnpuHOocUT $15 npubbuH, a
nonupoBannas - $50. IIpeamonaras, uto mo-npeskHemy 250 4acoB B HEAETIO OTBEICHO MO
npou3BocTBO U 150 mox 06paboTKy, ompenenuTe CKOJIbKO M Kakux aBepeil «Pacamy H0KeH
MIPOU3BECTH CAMOCTOSITEIbHO, M CKOJIBKO TONy()paOpHKaTOB 3aKyNMUTh JUISI W3TOTOBJICHHS
CTaH/IapTHBIX U MTOJINPOBAHHBIX ABEpEi?

d. Kak m3meHuTCS ONTUMAJIbHBINA IUIaH, MOJTYYEHHBIH MPU BBINOJIHEHUU MPEIbITYLIErO
NYHKTA, €CJIM TMPaBWIBHO paclpeleiuTh BpeMs MEXIy COOCTBEHHO MPOM3BOJCTBOM U
00paboTkoit nBepeii? KakoBo OyneT mpaBmiibHOE pacipeiesieHne B JaHHOM cirydae?

Tema 3. BekTOpbl: OCHOBHBIE NMOHATHS, AEHCTBUS HaJ BEKTOPaMU B I'€OMETPUYECKON U
KoopauHaTHOU (hopme. CKaIpHOE ¥ BEKTOPHOE MPOU3BEICHUS U UX TTPHIIOKECHHUSI.

3. I'opHomnpoMmbiliuieHHast KoMnaHus «YepHble Kacki» codupaercsi paboTaTh B HEKOTOPO

00J1aCTH B TEUEHHUE CIEAYIOIIMX IISITH JIET. Y Hee UMeeTcs 4 MIaxThl, IS KaKI0W M3 KOTOPBIX
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€CTh TEeXHHUYECKUI BEpXHUI IpeseNl Ha KOJMYECTBO PYIbl, KOTOpas MOXET ObITh BBIJaHA «HA
ropa» 3a rojl. OTu BEPXHHUE MPEEbl COCTABIAIOT: maxTa Koot — 2 MiiH. TOHH, maxta Mokpast
— 2.5 muH. ToHH, maxTta EnuzaBera — 1.3 muiH. TOHH u maxta OpexoBbIif JIOT — 3 MJIH. TOHH.
CrouMocTh H3BJIEUEHHUS PYyIbl HAa Pa3HBIX IAXTaxX pa3jIM4Has, BCIEIACTBHE OTIUYAIOIIUXCS
[JIyOMHBI M T€0JOIMYECKHX YCIOBUH. DTH CTOMMOCTH COCTAaBJISIIOT (BKJIIOYAs IOCIEAYIOLIYIO
o0pabotky): maxrta Koitor — 6 $/TonHa, maxta Mokpas — 5.5 $/ronna, maxra EnuszaBera — 7
$/Tonna u maxrta OpexoBblii Jior — 5 $/TonHa. [Ipu 3TOM pyna M3 pa3iMYHBIX MIAXT UMEET U
pa3Hoe cojepaHHe HM3BICKAeMOro KOMIIOHEHTa. [[si ymoMsIHYTBIX BBIIIE HIAXT COJEp)KaHUe
U3BJIEKAEMOT0 KommoHeHTa paBHO: 10%, 7%, 15% u 5% coorBerctBeHHO. Kaxnmas pyna
nepepabaThIBacTCs IO OAHOMY M TOMY K€ TEXHOJIOTUYECKOMY IMPOLIECCY, a 3aTeM CMEIUBaeTCs,
4TOOBI TONY4YUTH OoJiee-MEHEeEe OJHOPOAHYI0O pPYAY C 3aJaHHBIM U (PUKCHPOBAHHBIM
COJIep’)KaHUEM  H3BJIEKAEMOI0 KOMIIOHEHTa, TaK KaK TEXHOJOTMYEeCKHil mpolecc Ha
METAJITyPrUuecKOM MPEANpPUATUN TOJCTPOEH IOJ OIPEIEICHHOE COJEPKAaHUE COEAMHEHUM
MeTaiia B pyne. Tak Kak pyAbl ¢ TEUEHUEM BPEMEHH CTaHOBSTCS OeqHEe, METaJUTyprudecKoe
OpEINpUsSTHE, HA KOTOPOE KOMIAHHS IOCTABISET PYyIy, COOMpPAETCS MPOBECTH TOCTETIEHHBIN
nepexoJi Ha 00paboTky Oonee 6enHbIX pyA. Eciu B mepBblil roa nmpeanpusTie 0XUIaeT 5 MIIH.
TOHH PY/BI C COJIEpPKAaHUEM U3BJIEKAeMOT0 KOMITOHEHTa 9%, TO BO BTOPOIi U TpeTHid rosl — 5.63
MJIH. TOHH pyAbl C coaepkanuem 8%, a B UeTBEepThIi U NATHIN roasl — 6.43 MiIH. TOHH 7%-HOU
pyzbl. COOTBETCTBEHHO IOHU3UTCSI U CTOMMOCTH pybl. Eciu B mepBblil ros pyJa MoKynaercs mno
$10 3a Tonny, To 8%-Has pyma Oyzmer ctouth $8.9 3a ToHHy, a 7%-Has - $7.8 3a TOHHY.
3amnaHupyiite 100bIYYy pyAbl Ha YETHIPEX LIAXTaxX B TEUEHUE CICAYIOLUIUX ISATH JET TaK, YTOOBI
MaKCUMHU3HPOBaTh MpHObLIb. [IpeacraBbre, UuTO Biajaenel] TOPHOPYIHOM KOMMAHUHM MOJYYHIT
npeioxkenue o npoxaxe. Ilo omeHke 3KcHepTOB IOKyNaTenb IMpeUlaracT — IeHy,
NPEBBIMIAOIIYI0 CTOUMOCTh UMYIIecTBa KoMmanuu Ha $70 miaH. OHAKO BajeNnel CYUTaeT, YTO
3a mATh JIeT OH 3apaboraer Oonbmyto cymmy. CTOMT 1M B JEHCTBUTENILHOCTH IPOAABATH
komrnanuio? [Ipu orneHke CTOMMOCTH KOMIIAHMM HPUMUTE CTaBKY JMCKOHTHPOBAHHUS PaBHOMN
10% B rogx.

Tema 4. DrneMeHTBl aHAIUTUYECKOM I€OMETPUM HA IUIOCKOCTH. YpPaBHEHHUS NPAMON B
3aBUCHUMOCTH OT NapameTpoB. JlJIMHA OTpe3Ka U JeJeHHe OTpe3Ka B 3aJaHHOM COOTHOIICHUHU.
VYcnoBus napajienbHOCTH M NEPHIEHAUKYIIPHOCTH NMPSIMBIX M Yroj MeX1y HUMH. PaccrosiHue
OT TOYKH JI0 MPAMOW. YpaBHEHHS IUIOCKOCTH M TPSAMOM B NPOCTPAHCTBE. BzamMmHoe
pacIoI0kKeHUE NMPSAMON U IIIOCKOCTH B IPOCTPAHCTBE.

4. CtanenpoKaTHBIN 3aBOJI MPOU3BOIUT CTAJIbHBIC JIUCTHI TPEX Pa3IUYHBIX pazmepos: 100
IorMoB, 80 aroiimoB 1 55 nroiimoB. [loctynun 3aka3 Ha cranbHbIE TUCTHI pasmepoMm 45, 30 u 18
mroiimoB B komaectse 150, 200 u 185 mTyk COOTBETCTBEHHO.

a. Kakum o0pazom KOMMaHUS JOJDKHA pa3pe3aTb CTalbHbIE JIUCTBI, YTOOBI
MUHUMU3HUPOBATh OTXOAbI? YUTHTE, YTO JKENaTeIbHO TaKKe IpPH pacKkpoe He MOoayyaTb
CJIMIIKOM MHOTO JIMIIIHUX JIMCTOB C Pa3MEPaMH, 3aJJaHHBIMU JAHHBIM 3aKa3UHKOM.

b. [IpuBeauTte HaumyuIiee pemeHue 1 ciiydas, KOTJa 3aKa3aHHbIe B 3TOT pa3 pa3Mepsl
BCTpPEUAIOTC TIPU 3aKa3ax [JOBOJBHO YacTO M JJI Ciydas, KOTJa TIOJIY4YEHHBIH 3aKas3
COBEPILECHHO HECTaHJAPTHBIMN.

Tema 5. Kpusble 2-ro nopsaka.

Jns dyakuuu cnpoca Qp(P)=22-2P u ¢yukiuu npemioxenus Qs(P) = 0,25P —5 moctpoiite
rpaduky, HaliUTE paBHOBECHYIO LIeHY Po 1 paBHOBECHOE KOJIMUecTBO ToBapa Qo.

Tema 6. Ilpenen ¢dynkuuu. Ilpenen gynkuum B Touke. CBsizb MexAy (yHKUUEH, ee
npezenoM U GeckoHeyHO Majiol BenuuuHOM. [Ipu3Haku cymiectBoBaHus mpenenoB. OCHOBHbBIE
TEOpEMBbI O Tpeaenax. PackpbITHe HEKOTOpPBIX HeompeneseHHocTel. [lepBblil 3aMedarenbHbIi
npenen. Bropoit 3ameuarenbHblii  mpenen. CpaBHeHHE OECKOHEYHO MajbIX —(DYHKIHMHA.
OKBUBaJIEHTHbIE OECKOHEUHO MaJible BETUYHUHBI.

J1orOBpEMEHHBII CIIPOC Ha CBETOAMO/IHBIC JIAMITBI 33]1a€TCsl (PYHKIIUCH Qo=
16,3 - 1,3P, a monroBpemeHHOe mnpemioxkenne dynknuedn Qs = 6,1 + 2,1P. Haiimute TOuky
PBIHOYHOT'O paBHOBECHUS M OIPEACTUTE, OyIET JIU CIIPOC B 3TOM TOYKE SJTACTUYHBIM.
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Tema 7. IIpou3Boanast GyHKIIUH. 3aa4u, TPUBOAIINE K MOHATUIO MPOU3BOAHON. 3a1ada
0 KacaTelbHOW. 3amavya 0 MPOM3BOAUTEIBHOCTH Tpyaa. OnpeneneHrne Mporu3BOAHON (YHKITUU.
CBsi3p MeXJly HempepbIBHOCTHIO M Auddepenuupyemoctsio. [IpaBuna muddepeHmpoBanus.
®Gopmynsl  auddepennupoBanua.  [udbdepeHuupoBanue HESIBHO 3aJaHHON  (YHKIIUU.
Jlorapudmmueckoe nuddepenmpoBanue.

7. KpaTkoBpeMeHHBI! CIPOC Ha IUISHKHYIO 00YBb ONMUCHIBACTCS (PYHKITUEH Qo
= 2240 - 16P. B nacTtosimmii MOMEHT Takas 0O0yBb mpomaercs mo meHe 100 py6. 3a mapy.
Haiinure Bce 3HaYeHUS LIEHBI, IIPU KOTOPBIX CIPOC HA ATy INPOAYKLHIO 31acTUdeH. Mmeer nu
CMBICJI KOMIIAHUH CHU3HTD LIEHY I YBEJIMYEHUS YUCiIa MPOJaXK?

Tema 8. Ilpwnoxenus mnpousBogHor (yHkiuu. IlpaBuno Jlonurana. Bospacranue u
yObIBaHue (QyHKIuH. MakcuMyM W MUHUMYM (YHKIUU. BBIMTYKIOCTb, BOTHYTOCTh rpaduka
¢dbyakuun. Touku neperunba. MccienoBanue GpyHKIIMU ¥ IOCTPOCHHE €€ rpaduKa.

8. dupma mpojaeT BHICOKOTEXHOJIOTUYHBIE cTaHKH 1O meHe 20 Teic. py0. 3a mTyky. Ha
HACTOALIMH MOMEHT €W yaaeTrcs MpOM3BOAWTH 16 cTaHkoB B rona. IlepemeHHbIE H3IIEPKKH
OpEINpUsATHS onuchBaroTes QyHKImeir VC = 0,6Q° — 4Q, moCTOSHHBIC u3JIepKKku paBHbl 130
ThIC. py0. OneHuTe, SABISETCS U CYIIECTBYIOUINI Ha CETOAHSAIIHUN JIeHb 00beM MPOU3BOJICTBA
ONTHMATBHBIM JUISI MaKCUMH3aluu npuObud. Ecnmu Her, mombepute HanOoJiee BBITOJIHBIN
BapHaHT MJIs paclIMpeHus Imomazneil. PaccmarpuBaroTcs ABa MpenyokeHus: o0e Opuraabl
CTpOUTEIICH TOTOBBI BEITIOJTHUTH pa0oTy 3a /Ba roja. [lpu aToM nepBast Opuraia IpocuT 3a CBOIO
paboty npenoruiaty 100 Teic. py0. B Hauane nepBoro roaa u 120 teic. py0. B Hayase BTOPOTo
roga. Bropas Opuraga takxke npocut npepomiaty 100 teic. py6. m 150 Thic. py0. B KOHIIE
paboThl, T.e. B KOHIIE BTOporo roja. HailiguTe mpuBeIeHHBIE CTOMMOCTH IMPOEKTOB, CUUTAs
CTaBKy AUCKOHTHpoBaHUs 12,5%. XBatur nu npuObuid GUPMBI 32 OJMH TOJ JJIs
(buHAHCUPOBAHUS pacUIUpPEHUs?

Tema 9. ®ynkuuu aByX nepeMeHHbIX. OnpeneneHue GyHKIUHN ABYX NepeMeHHbIX. JIuaun
ypoBHs. YacTHBIE TPOM3BOIHBIC TIEPBOTO TOPsiAKA. YacTHBIE IPOM3BOIHBIC BBHICIINX MOPSIKOB.
[Tonueiit  nuddepennman QyHKIUM JBYX MNepeMeHHBIX. [luddepeHunpoBanue CcaoxHON
byHKIMHM. DKCTpeMyM (pyHKUIMHU ABYX nepeMeHHbIX. OnpeaeneHue s3kcTpeMyMa GyHKIUU JIBYX
nepeMeHHbIX. HeoOxonumoe ycioBuUEe  CYIIECTBOBaHMSA OKCTpeMyma  (DYHKIMHM — JIBYX
NIEpPEMEHHBIX.

3. OyHKIUYU Ccrpoca U MPEIOKCHHS Ha CTPWIKKH B CAOHE KPAaCOTHl MMEIOT JIMHCHHBIN
BuA U 3afanbl popmynamu Qp = 600 - 4P, Qs = 6P - 400. 'ocynapcTBO ycTaHaBIMBAET HAJIOT
32,5 py0. Ha KaXIylo CTPHXKY. PaccMOTpeB M3MEHEHHE PAaBHOBECHOW IIEHBI, OMPEIETUTE
o0I1yl0 CyMMy Hajlora M BBIYMCIUTE HAJOroBoe Opems Mokymatens U npojaBia. OreHute
M3MEHEHHE BaJIOBOTO J10X0/ia IOCJIe BBEJIEHUS HAJIOTa.

Cemectp 2
Tema 1. 3anaua, npuBoAdAIIas K MOHATHIO HEONpeJeNeHHOro uHrerpana. OnpeaencHue
HEOIPEeIEHHOI0 MHTerpaja, ero CBOMCTBA, TaOMUIla MHTErpajioB OCHOBHBIX 3JIEMEHTapHBIX
byHKIMi. MeToIbI MHTETPUPOBaHUS: TAOIWIHBIH, C TTIOMOIIBIO TTOJICTAHOBKH, ITO/IBEJICHHEM TIO]]
3HaK quddepeHImana, o 4acTsim.

1. Haliaure oOmue u3aepKKu, mepeMeHHbIe U3JIEPKKH U CPETHUE U3ACPKKHU 110 BHITYCKY
o6beMa Q MPOAYKIIMH MPU YCIIOBUH, YTO MMOCTOSTHHBIC 1/1311e£)>1<1<1/1 COCTABJISIIOT 5,5 MITH pyO. U
u3BecTHA (QYHKIUS TpeaenbHbIX n3nep:xkek MC(Q) =-1,8Q° + 3Q + 2,5.
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jR(sin X;C0S X )dx

Tema 2. Boluncienue HHTErpaioB BHUAA

Isin”‘ X -c0s" xdx

. Beruncienue nHTErpasoB

j sinowx - cos Bxdx

BuUaa . Beraucienne HUHTCI'PpaJIOB BUJa

jcowx-cos[}xdx jsinax-siandx

2. Haiinure o01ryro cebecToMMOCTh BBIITyCKa 15 arperatoB, eciiu CTOMMOCTD 4 TTUJIOTHBIX
arperaroB cocrasiseT 6,02 MitH py0., a mpeelbHas ce0ecTOMMOCTh TPOU3BOACTBA Q eTMHUIL
npoxykuuu 3anana Gpyakuueis MC(Q)=1-1/(Q+1)3,

Tema 3. [lonsTue onpeneneHHoro uHTerpana. ['eomerpuueckuii ¥ 3JKOHOMUYECKUIM CMBICTT
onpezeseHHoro uHrerpana. OCHOBHBIE CBOWMCTBA ONPEACICHHBIX HHTETPANOB. BrlunciieHue
onpeneneHHoro unterpaia. ®opmyna Herotona-Jleitonuna.

3. Haiinutre n00aBOYHYIO BBIFOJly MOTPEOUTENS M MPOU3BOAMUTENS MPOAYKIMHU (PUPMBI
MEXOBBIX M3JENUNA, €CIM U3BECTHbl (YHKIUH IEHbl COpOoca M LEHBl NPEUIOKEHHS Ha
npoaykiuio Pp = 500/(Q - 5) , Ps = Q — 45. PaccuuTaiite, Kak U3MEHHUTCS 100aBOYHAs BHIT0/1a
noTpeduTens Mpy BBEJCHUH Ha MPOAYKIHIO Haiora B pazmepe 100/9 % c uzgenus.

Tema 4. IlonsTHe HeCOOCTBEHHOro HMHTerpasa 1 poaa, €ro reoMeTpu4ecKUid CMBICIH.
Boruncnenue Heco6cTBeHHOr0 HTErpana 1-ro poaa. CoiicTBa HeCOOCTBEHHOr0 MHTErpaja 1-ro
pona.

4. EsxeTHEBHBIN JJOXOJ TOPTOBO-PA3BIIEKATEIILHOTO IIEHTpa paBHOMEpHO pacteT oT 0,8 10
0,9 man py6. B geHb. OueHute rojoBoil noxoj 53 1eHTpa, eclii Ha BbIpYYEHHbIE JEHbIU
MPOUCXOAUT HEMPEPHIBHOE HAYMCIIEHUE TIPOLIEHTOB UCXO/Is U3 TO0BOM cTaBku 12%. CpaBHuTe
€ro C HapalleHHON CyMMOI Ipu HEMPEpbIBHOM MOTOKE MOCTOSHHOIO exelHeBHOoro goxozaa 0,85
MJIH pyO. Ipu TOMW e roI0BOM CTaBKe.

Tema 5. OObikHOBeHHOe aAu(depeHnnanbHoe ypaBHeHUEe. (OCHOBHbBIE TOHSTHS.
Huddepenumansaple ypaBHeHHsT mepBoro mnopsiaka. 3amada Komm. [luddepenuuanbhble
YPaBHEHHS C pa3JeNIOMUMucs niepeMeHHbIME. OHOponHbIe uddepeHnnanbable ypaBHEHHUS.
Jlunelinble nuddepeHnnanbuble ypaBHeHus 1-ro nopsaka. YpasHenue bepHymu.

5. Ilynsa, nBurascs co ckopocThio 400M/c, mpoOUBaeT cTeHy TONKHON 20 CM U BbUIETAET U3
Hee co ckopocThio 100 M/c. cunTasi Cuily COMPOTUBIICHUS CTEHbI IPONOPIMOHAIBHON KBapary
CKOPOCTH JIBUKEHUS MYyJIU, HAUTU BpeMsl IBUYKEHUS YU B CTEHE.

Tema 6. [luddepennmanbHble ypaBHEHUS BBICHIUX MOPSAIKOB, JOMYCKAIONIUE TOHUKEHHUE
crenend. OpHopoaHble nud@epeHnaNbHbe YpaBHEHHUS BTOPOTO MOPSJIKA C TOCTOSHHBIMHU
KO3 pHULIHEHTaMHU.

6. 3amanbl ¢yHkuuu crpoca D(t) u mpemtoxenus S(t). OnpenenuTh KojieOaHUE IICHBI U
YCTAaHOBUBIYIOCS IIEHY TIPH YCTONYMBOM COCTOSTHUY PHIHKA.
D(t) = 2p"-p'-12p+29; S(t) = 3p" + 7p' + 13p + 4.

Tema 7. Panpl: OCHOBHBIE MOHATHS, HEOOXOAUMBINA U JOCTATOUHBIE TPU3HAKH CXOTUMOCTH
yucI0BbIX psaoB. [IpusHaku cpaBHenus. [lpusnak Jlanam6epa. [Tpusnak unTerpanbubiil Kommu.

IIpu3nak pangukansHblid Kommy.

7. BbluncnuTe, Kakyl0 CyMMy HEOOXOIMMO TMOJIOKHUTH Ha Aeno3uT nox 10% rojoBbix,
9TOOBI €XKET0THO 0eCCPOYHO MoNy4daTh 10X01 30 ThIC. pyo.
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Tema 8. 3nakonepemeHHbIN psa. 3Hakouepepytommiics psa. Ilpusnak JleiiOnuna.
VYcnoBHas u abcomoTHas cxoguMocTH. CBOWCTBa aOCOMIOTHO CXOoasmuxcst psaaoB. CTeeHHbIS
psiasl. Panuyc u mHTEpBa CXOAMMOCTH.

8. B cBs13u ¢ HECTaOMIbHOW HKOHOMHUYECKON CUTyaluel 1 HHQISILUOHHBIM OKUIaHUEM
IPOMCXOIUT CHI)KEHUE HHBECTUPYEMOIO ICHEKHOI'0 MIOTOKA. BBIUMCINTD BETMUUHY PUOBLIHN C
touHocThio 10 0,00001 mpu KpaTKOCPOUHOM BIIOKEHUU:

Q= | qwdt

Pa3IoKKB MOJBIHTErpAIbHYIO (yHKIHIO B psif, rae Q(t) — mpuObLIb, OTyUeHHAS TIPH

U3MCHCHUU MHBECTHUIIHM, JIECATKH ThIC. y.e.; ((t) — OT3BIBUNBOCTD MPOU3BOACTBA; t — BpeMs, TOI.
1

j e % dx.

0

Oﬁmne AOMAIIHHE 3aJaHUA — 3aJaHus, BKIIOYAOMIUE IIPUMEPLI OAHOTO COACPKaHUA
AJI BCEX yHalIMUXCA, BBIITOJIHCHHUEC KOTOPBIX NPEAIIOIaracTtca BO BHCAyAUTOPHOC BpEMs.

IIpumep o01ero foMauiHero 3aiaHus.
Cemectp 1

Tema 1. Matpuiisl, BUJbpl MaTpHull, ASHUCTBUSA Haa MaTpuamu. Onpegenurenu 2-ro, 3-ro u
4-ro MOPSIIKOB: OCHOBHBIE TIOHSTHS, CBOMCTBA, BhIunciaeHue. Teopema Jlarumaca. Panr MmaTpuisl.

1.Beruucnuth OonpCaACIINTCIIb.

123 416 7 -9
365 6] 7 1 8
421 ,| 3|5 129

419 12 6

Tema 2. Knaccudukanus cucteM JIHMHEWHBIX YypaBHEHMH. PelieHue cucTeMbl Tpex
JUHENHBIX ypaBHEHUH c TpeMs HeusBecTHbIMM. Meton ['aycca, meron Kpamepa, ¢ momouisro
00paTHON MaTpHUIIBI.

1. UccnenoBaTh Ha COBMECTHOCTD U pELIUTh CUCTEMBI TUHEWHBIX YPABHECHUI:

(3% —2X, +4%X3 =5
7X1—7X2—2X3=0 7X1—2X2+X3:O 21 32 3 O
X —3Xy + X3 =
1) 13X —2Xy —=3X3 =5 2) 13X +4X, +X3 =7 3)< ! 2773
X1+2X2 +3X3 = 6

Xg —3Xy +4X3 =1. 2% —3X9 — X3 = 2.

\X]._XZ +3X3 :3

Tema 3. BekTopbl: OCHOBHBIC MOHSTHA, JEHCTBHUS HaJ BEKTOPAaMHU B F€OMETPUUECKO U
KoopAuHaTHON Gopme. CKaJIsipHOE U BEKTOPHOE MTPOU3BENCHUS U UX MPUIIOKEHUSI.

1. Jlokasath, 9T0 BEKTOPHI P, , T 00pa3yroT 6asuc B R® u HaiiTu pasnoxkeHue BEKTOpa X MO
BekTopam Oasuca: p = (0; 1; 2), = (1; 0; 1), 1= (—1; 2; 4), X=(=2;4;7).

Tema 4. DileMEeHTBHl aHATUTHYECKONM T€OMETPUM Ha IUIOCKOCTH. YPaBHEHHs NPSAMOU B
3aBUCHUMOCTH OT NapameTpoB. JlJIMHA OTpe3Ka M JEIEHUE OTpe3Ka B 3aJaHHOM COOTHOLICHHH.
VYcnoBus mapanienbHOCTH M NEPIEHANKYISPHOCTH MPSIMBIX M Yroj Mex1y HUMH. PaccrosiHue
OT TOYKM [JO MpsIMONW. YpaBHEHHs IUIOCKOCTM M HpsMOH B TNPOCTpaHCTBE. B3anMmHoe
pacIoIoKeHNe MPSIMOI U INIOCKOCTH B IPOCTPAHCTBE.
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1. CocraButh o0IIiee ypaBHEHUE MIPSIMOM, poxo el yepe3 Touku (1,2) u (-
2,3).

2. CocTaBUTh ypaBHEHHE NPAMOii, poxosmeil yepes Touky M 2{1,2} napasuieIbHO
npamoit X+2y+3=0.

3. HamucaTh ypaBHEHHE IJIOCKOCTH, IPOXOIIECH Yepe3 JIB€ TOUKH, MEPHEeHIUKYISIPHO
IJIOCKOCTH.

Tema S. KpuBbie BTOPOro nopsiaka.

1.HaiiT KOOpIUHATHI IEHTPA U PAINYC OKPYKHOCTH, €CIIH €¢ ypaBHEHHE 3a/1aHO B BUJIE:
2x2 +2y* —8x + 5y —4=0.

2. CocraBuTh ypaBHeHHe dniuica, eciau ero ¢pokycsl F1(0; 0), Fo(1; 1), 6onblias ochk paBHa
2.

3. Haiitu koopauHatel (HOKYCOB, BEpIIMH ¥ YPaBHCHHS aACHMIOTOT THIEPOOIbI

2x* —9y* =18.

Tema 6. Ilpenen gynkuuu. Ilpenen ¢ynkumm B TOouke. CBsi3b Mexay (QyHKuueH, ee
npenenoM u G6eckoHeuHo Mayioil BenuuuHoOM. IIpu3Haku cymiectBoBaHus npeaenoB. OCHOBHBIE
TEOpeMbl O Ipenenax. PackpelTue HEKOTOpPBIX HeompenesneHHocTe. [lepBblil 3amedaTesbHbIN
npenen. Bropoit 3ameuarenbHbli  npenen. CpaBHEHHE OECKOHEYHO MaiblX — (DYHKIIMM.
OKBHUBaJICHTHbIE OECKOHEUHO MaJlble BEJTMUMHBI.

Haii enenbl ¢ i: lim 3x" —Tx+2 lim 3r” —Tx+2 lim 1+ V22" -1 lim
ity npenens! GpyHKUM: — — —_—

P =2 2% —5x 42 w® 2x* —S5x+2 xow X x>0
sin3x
1g2x '

Tema 7. IlpousBogHas ¢pyHKuMU. 3a1a9d, MPUBOISIINE K TOHATHIO TPOM3BOIHON. 3a1a4a
0 KacarelbHOH. 3ajaya o0 MPOU3BOAMTENBHOCTU Tpyaa. OnpeaeneHne NpoU3BOAHON (YHKIHU.
CBs13p MeXZy HENpepbIBHOCTBIO U JuddepeHunpyeMoctsio. IlpaBuna nuddepennupoBanus.
®opmynel  nuddepenuupoBanus.  JuddepeHnupoBanue  HESBHO  3aJlaHHOW  (QDYHKIIMH.
Jlorapudpmuueckoe muddepeHirpoBanme.

Haiitn g depeHInansl BTOPOTO MopsiAKa GyHKIMI:
= %x3 X +%x5\/; —%x7\/; y=0¢+2x+ 2™ y=2Indx—,
Tema 8. Ilpunoxenus npousBonHod ¢yHkuuu. IIpaBuno Jlonurana. Bospacranue u

yObiBaHuEe (QyHKIMH. MakcumMyM W MUHUMYM (QyHKIUU. BBINTyKI0CTh, BOTHYTOCTH Ipaduka
¢ynkuuu. Toukn nepern6ba. MccnenoBanue GyHKINK M TOCTPOEHHE €€ rpaduka.

1. 3 Tpex OAMHAKOBBIX TOHKUX JIOCOK HM3TOTOBHUTH >K€I00 C HaWOOJBIIMM IMONEPEYHBIM
CEYCHUEM.

2. HaiiTu pa3mepsl HIMIMHIPUYECKON 3aKPHITON IIUCTEPHBI C 33JaHHBIM 00BeMOM V U C
HaVMEHBbIIIEH ITOJTHOU ITOBEPXHOCTHIO.

3. BeiOpaTh MecTO 17151 MOCTPOMKH MOCTa Yepe3 peKy, YTOOBI JUIMHA JOPOTH MEXKIY ABYMSI
MYHKTaMH, PAcIlON0KEHHBIMH 110 pa3Hble CTOPOHBI OT pEKH, Obljla HAUMEHbIIIAs.

4. U3 Kycka MpOBOJIOKH JUTMHON L COrHYTh MPSMOYTOJILHUK, YTOOBI €r0 IUI0Ia s Obuia
HanOOJbIIEH.

Tema 9. @yHkuun AByx nepeMmeHHbIX. OnpeneneHue GyHKIUN ABYX NEepeMeHHbIX. JInHNM
ypoBHs. YacTHbIE MPOU3BOAHBIE NIEPBOrO NMOPsiiKa. YacTHBIE TPONU3BOIHBIE BBICIINX MOPSIKOB.
[Tonueiit nuddepennman ¢GyHKOUM ABYX mnepeMeHHbIX. JluddepeHnupoBanue cioxHOR
bynkuuu. DKcTpeMyM (QyHKIMH ABYX mepeMeHHbIX. OnpeaeneHne 3kcTpeMyma (GyHKIMH ABYX
nepeMeHHbIX. HeoOxonumoe yciaoBue CyHIecTBOBaHMS — SKCTpeMyma  (pyHKOUM — ABYX
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[IEPEMEHHBIX.

[TycTh pOM3BOIUTCS JBa BHJA TOBAapOB, 0003HAYMM HMX KoyimuyecTBa uepe3 X u Y. Ilycthb
IICHBI Ha 9TH TOBapbl COOTBETCTBEHHO P1, Py, a dynkiwms 3arpar C = f(X, y). BeisicHuTh Bormpoc o
CYIIECTBOBAaHMM MaKCHUMyMa MPHOBLIN U, €CIIH OHA €CTh, TO KaKOBa €€ BEIHMYUHA.

1. P1=7,P,=9,C=x>+xy + V-
2. P;1=8,P,=10, C=3x"+2xy + y°.
3. P1=9,P,=12, C=4x>+xy + 3y°.

Cemectp 2

Tema 1. 3agaya, npuBOASAIIas K MOHATHIO HEOIIPEAEIEHHOTO HHTerpana. Onpenenenue
HEOIpeeNIEHHOT0 UHTErpaa, ero CBOMCTBa, TabIUIa HHTETPAJIOB OCHOBHBIX 3JIEMEHTAPHBIX
¢byskunii. MeTo sl HHTErpUPOBAHMS: TAOJMYHBIN, C TOMOILBIO TOJICTAHOBKH, ITO/IBEJICHUEM 1O
3HaK auddepeHnrana, mo 4acTsaM.

Haiiti HeonpeaeIeHHbIE UHTETPaIbl:
x°—3x°
1) | ——adx

X4

dx
8 — 5%

2x+1
3) | ——dx
3x° -3

tg%°x dx
4) | ——
cos?X
dx
5) ]

X2 +6x—1

X—2
6) | —— dx
X2 —2X +2

jR(sin X;C0S X )dx

Tema 2. BoeruuciaeHnne HHTErpajioB BUAA

jsinm X -cos" xdx

. Beruncienue uHTErpagoB

sinowx - Cos Bxadx

BUIa . Beruncienne HHTErpajioB BUJA '[

jcosocx-cosﬁxdx Isinax-siandx

Haiitn HeonpeneneHHbIE HHTETPaIbl:
[ sindxcos3xdx , [sin5xsin3xdx, [sin*xcos®xdx, [ sin®xcos*xdx

Tema 3. [lonsiTue onpeneneHHoro uHTerpana. ['eomerpuyeckuii ¥ SJKOHOMUYECKUIM CMBICI
omnpeneneHHOro uHTerpaisa. OCHOBHBIE CBOWCTBA OIPEACIICHHBIX HHTETPANOB. BhruncieHue
omnpenenenHoro uurerpaina. ®opmyna Hetorona-Jlelionuna.

Breraucnurts OMMPCACIICHHBIC NMHTCTPAJIbI
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T

1 4 2 1
1) I(x2+1)dx; Z)I\/;dx; 3) Jsin4xdx; 2)
-1 1 0

——_dx
COS™ X '

O e N [ N

Tema 4. Ilonstue HecoOCTBEHHOro WHTerpaiia 1 pona, €ro reoMeTpUYecKHil CMBICT.
Brruncnenne neco6cTBeHHOro uHTerpaia 1-ro poaa. CoiicTBa HeCOOCTBEHHOTO UHTErpaja 1-ro
pona.

¢ dx
1. BBIUMCIHTD HHTErPAT J >
o L+ X
+00
dx
2. Beruauciurs I 5
2 1+X

+1
dx
3. Bpruncnuth HHTETpaI I

OVI—X.

Tema S. OObikHOBeHHOE muddepeHnranbHoe ypaBHeHHEe. (OCHOBHBIE TIOHSTHSL.
Juddepenumanbaple ypaBHeHHsT mepBoro mnopsiaka. 3agada Komm. [luddepenuuanbhble
YPaBHEHHS C pa3leNsiomuMucs nepemeHabpiMu. OpHoponnsie auddepeHnnanbabie ypaBHEHHUS.
Jlunelinble nuddepeHnmanbHble ypaBHeHus 1-ro nopsaka. YpasHenue beprysu.

Haiitu oOmmii naTerpan nuddepeHnuanbHoro ypaBHeHus. (OTBET MpeACTaBUTh B BHJIE

w(xy)=C)
1) 4xdx—3ydy =3x2ydy —2xy’dx.  2)xy/1+ Y2 + yy'v1+ X% =0.

3)4/4+ y2dx — ydy = X2 ydy. 4)43+ y?dx — ydy = x?ydy.

Tema 6. [luddepennmanbHble ypaBHEHUS BBICHIUX MOPSAIKOB, JOMYCKAIONIUE TOHUKEHHE
crenend. OpHOpoaHble nUd@epeHnanbHble YpaBHEHHUS BTOPOTO MOpsSAKa C MOCTOSHHBIMU
KodpUITMEHTaMH.

Pemuts nuddepennmanbrbie ypaBHEHNS BBICIINUX MOPSAKOB:
1. y"=xe*, y(0)=0,y(0)=0.
2. xy'=y.

3. y(l+y)=y*+

4. y"=2xInx.

5. 1+y?=2yy"

6. xy"+y =0.

Tema 7. Psipl: OCHOBHBIE TTOHSATHS, HEOOXOIUMBIN U JOCTATOYHBIC MPU3HAKUA CXOAUMOCTH
yucI0BbIX psaoB. [IpusHaku cpaBHenus. [lpusnak Jlanam6epa. [Tpusnak unTerpanbubiil Kommu.
IIpu3nak pangukansHblid Kommy.

Jloka3arh pacxoIUMOCTb CIEAYIOIMHNX PSIAOB:

& & 2 5n+1
n <,
Dyl AP

n=1
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Tema 8. 3nakomepemeHHBIN psn. 3Hakouepenyromwmiics psa. [lpusnak JleOnuma.
VYcnoBHast u abcomoTHas cxoauMocTu. CBOICTBa aOCOMIOTHO CXOMAMIUXCA psaoB. CTeneHHbIe
psnbl. Paguyc n uHTEpBaN CXOAUMOCTH.

Boerunciuth uaTErpait ¢ TouyHocThio 10 0,0001, pa3inokuB MOABIHTETPAIbBHYIO (DYHKITHIO B

pAan:
1 _x2

1 j ¢y
0
1/4

2 j cos(10x0)clx.
0

KonTposbHas (camocTosiTe/ibHasi) padoTa — BBINOJHIETCS Ha ayJUTOPHOM 3aHSTUH, B
OrpaHUYEHHBIA MHTEPBAJ BPEMEHH U COAEPIKUT 33aHUs 10 IPOHICHHOMY MaTepHuaiy.

IIpumep KOHTPOJILHOM (CAMOCTOATENLHON PadoThI).
Tema 1.
1. BbInoMHUTH ASUCTBUSA C MATPUILIAMU

9 -1 3 1 -3
3 -1
-2 0 -1 -2 0 (7 —1]

J-1 2 |- .
-3 1 1 4 -11\-3 2
4 1

-2 4 4 1 5

2. Bprumcnuth 3HaYEHHE MHOTOUYJICHA f(X) OT MaTpUlbl A , THC

2 1
f(X)=x*-5x+4, A= .
-2 3

3. Haiitu HensBecTHyI0 MaTpuIly X U3 ypaBHEHHUs
-1 2 3 1
- X= :
1 3 2 -1
4. HaiiTu HEU3BECTHYIO MaTPHIly X H3 ypaBHEHHUS

<[ 2 o)

5. Beruucnute onpeaenurens matpuipl A = |0 -2 3

Tema 2.
1. OnpenenuTh paHT MaTPULIbI

26



1 0 0 0 5
0 00 0 O
2 0 0 0 11

2. Pemmth cucremy nuHEHHBIX ypaBHeHUH MeToioM: 1) Kpamepa, 2) XKopmana-I'aycca

X+y—-z=-4
2X+3y+z=-1
X—Yy+22=06

Tema 3.

| | . 1
1. Komnuueapusie i BeKTOpbl C, U C,, pasjoKeHHbIe 10 BeKTopaMm a u b, rue

§, =58+30,C,=48+b,& = {2-1;50b = {7:1;-3).

2. IleprieHIUKYIAPHBI JIU BEKTOPBI 5 = {—7;1; 2} ,kl) = {3; 2 —1} ?

3. KoMIuiaHapHbI 11 BEKTOPBI &= {-1,2;-1} tl) ={0;2;1} (r: ={2,0;3}?
AB,AC, e A(2;1;3),B(314),C(2;53).

Haiitu yron mexny Bekropamu
Tema 4.

1. CocTaBUTh CHCTEMY HEPABEHCTB, ONPE/IENAIONINX BHYTPEHHIOK 001acTh TPEYrodbHUKA
ABC u ero cropon: A(— 2;—4), B(— 1; 10), C(8, 4)

2. Pemthb rpaduvecku cUCTEeMy HEPaBEHCTB:
(X + X, <8

Xg —2Xy <2
1—2% +3X, <9
X =20

[ Xp 20.

Tema S.

1. HaiiTn koopAMHATHI LIEHTPA U PaANyC OKPYKHOCTH, €CJIM €€ YPaBHEHUE 3aJ]aHO B BUJE!
2x° +2y* —8x + 5y — 4 = 0.

2. CocraBuTh ypaBHeHHe dntHIca, eciau ero ¢pokycsl F1(0; 0), Fo(1; 1), Gonblias och paBHa

2.

3. Haiitu xoopauHaTel (OKYCOB, BEpPUIMH W YPaBHEHHUS AaCHUMMTOT TUIEPOOJIBI
2x? —9y? =18.

4. BbIBecTH KaHOHHMYECKOE YpaBHEHHE Mapadoibl, €CIM H3BECTHO, YTO €€ BEepIIMHA
pacroJioKeHa B Hayaje KOOPAMHAT, OHA PACIIOIOKEHA CUMMETPUYHO OCHU 0X, u

TIPOXO/UT Yepe3 TOUKY (2,2).
5. Hamucath ypaHeHue runepGoibl, eciu ee (okycsl Haxomsres B Toukax F(—2,0),

F 2,0 , a JUTMHA ee JEeHMCTBUTEIBbHOM OCH paBHa 1.
2 p
Tema 6.
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Brerancnuts npenenst GyHKIUi:

X% -1 X3 —4x% +3x-1
I|m3 b) Iim ——— 6) lim
x—>8\/_ 2 X—— lx +3x+2 X—>00X +3X +2X—-2
Tema 7.

Ix? +x—2-(x2 +1)

$x4—1

Haiitn npousBoanyro ¢pyukuun Y =

Tema 8.
HccnenoBath ¢GyHKIMIO MeTonamMu Au(QepeHInaTIbHOTO HCYUCICHUS U MOCTPOUTH
. x' -3
rpadpuky ux QyHKIMHA: Y= — .
x°+3

Tema 9.
UssectHo, uto R(Q) — dyukius noxoma, a C(Q) — ¢byHKIMs 3aTpaT Ha MPOHM3BOACTBO
toBapa. Uccnenorats ¢pynkiuio npudsum [1(Q), mocTpouts ee rpaduk U ONpeneInTh BEIHIUHY
MaKCUMaJIbHOM MPHOBLIH.

R(Q) = 20Q — Q% C(Q) = 2Q* - 10Q* + 32Q — 75.

Cemectp 2
Tema 1
Bprunciuts uHTErpanbl:

0 j-l 6x+5x dx I(SX _1)(5" +1)dx 3

(Vx -1
j xﬁ dx
Tema 2

Haiitn HeonpeaeleHHbIE HHTETPaIbl: [ sindxcos3xdx

Tema 3

1
2
BbI4MCIUTh MHTErPATIBL: _[ (X +1)dX
-1

Tema 4

+o0
dx
Brruucnuts uHTErpan I

2
o L+ X

Tema 5

Haiiti o6mmii naTerpan audepeHnnaibHoro ypaBHEeHuUS.

1) 4xdx —3ydy =3x?ydy —2xy’dx.  2)xy/1+y? + yy'v1+x2 =0.

Tema 6
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1. y" =xe*, y(0) =0, y'(0) = 0.

2. xy"'=y'.
Tema 7

HOJ'IB3y5ICB HGO6XO,Z[I/IMBIM YCIIOBUEM

pPacxoAMMOCTb CIEAYIOLUX PSAIOB:

l)Z4n+5

Tema 8

2) Z10n 1

CXOOUMOCTHU YHCIIOBOI'0 pdaja, [A0Ka3aTb

Pa3noxuts B psg MakiiopeHa cineayromue GyHKINH:

1) y=e":2 y=In(l-2x);

Tecr (HOCT'TCCT) — TECT Ha OUCHKY, HOSBOJ’IHIOH.IPIIZ MPOBCPUTL 3HAHUA CTYACHTOB IIO

MIPOWICHHBIM TEMAM.

IIpumepbI TecTOBOrO 3a1aHMS.

Tema 1
Onpenennrenu
1 Omnpenenurens NpeaCcTaBIseT 1. [IpssmoyTONBbHYIO TAOIUITY.
co00H ... 2. Yucro.
3. [lepeMeHHYIO BEIHUUHY.
4. YpaBHEHHE.
2 Onpenenurens 0003HAYAIOT 1A
CHUMBOJIOM ... 2. ®
3. 0
4. Q
3 ITopsaok onpenenuTens paBeH ... 1. Yuciy CTpok.
2. Yucny Bcex 3JIEMEHTOB.
3. CymMe 4ncna CTpOK M CTOJIOIOB.
4. Pa3HocTH 4ncia CTPOK U
CTOJIOIOB.
4 [Topsimok onpenenurens
6 2
paBeH ...
/7 -6
5 [Topsanox onpenenutens
0 9
paBeH ...
1 -10
Tema 2
1 Cucrema TMHEHHBIX anreOpandecKux 1. B Buzne onpenenurens.

YpaBHEHUI MOXKET ObITh 3aIIUCaHa ....

2. B marpuunoit popme.




3. B BekTopHo#i hopme.
4. B BuJe npou3BeIEHUS IBYX
CHCTEM.

Cucrema Tpex JIMHENHBIX alre0pandyeckux
YpaBHEHHH ¢ TpeMsl IepeMEHHBIMU UMEET
€IMHCTBEHHOE PELIEHUE, €CIIH. ...

1. Onpenenurens cUCTEMBI paBeH
HYITIO.

2. OmnpenenuTtesb CUCTEMbI
OTJIMYCH OT HYJISL.

3. Omnpenenurenb CUCTEMBI paBEeH
CIIMHHUIIE.

4. OmnpenenuTtesb CUCTEMbI
OTJIMYCH OT CUHUIIBL.

Cucrema Tpex JIMHENHBIX alre0pandyeckux
YpaBHEHUH ¢ TpeMsl IepeMEHHBIMU UMEET
0eCKOHEYHOE MHOKECTBO PELICHUIl, eClH. . ..

1. Onpenenurens cUCTEMBI paBeH
HYITIO.

2. OmnpenenuTenb CUCTEMbI
OTJIMYCH OT HYJIS.

3. Onpenenurenb CUCTEMbI paBEH
CIIMHHUIIE.

4. OmnpenenuTesb CUCTEMBI
OTJIMYCH OT €JMHUIIBI.

Jjis pelieHust CUCTEMBbI TpeX JTMHEHHBIX
anreOpandeckux ypaBHEHUH ¢ TpeMsi METOJ0M
Kpamepa He00X01MMO BBIYUCIIUT. . ..

1. OauH onpenenuTenb.
2. JlBa ompenenutes.

3. Tpu onpenenurers.

4. YersIpe onpeneauTens.

Tema 3

Bekropst 21(4; 2k;-1) u E)(—]-;l; 4)

TepHeHAuKyIApHEL, ecu K paBHO ...

BexTops! 21(4;—2](;—1) u E)(—l;]-; 4)

TepHeHAuKyIApHEL, ecu K paBHO ...

Bexroper @(4;2k;—1) u b(~11;0)

NIEPIEHUKYIISIPHBI, €CIIH k paBHO ...

POON=IBR O =R WD =

Bexroper a(4;—2k;~1) u b(~L10)

TepHeHAuKyIApHbL, ecu K paBHO ...

| llros llros Lo s )]
Lros Dis SIEN YN )

PN

Tema 4

[Ipsmas npoxoaut yepes Touku O(0;0) n
A(-2;1). Ee yrnoBoii k03 HHUIIHEHT paBeH. ..

p—
|
(8]

[Ipsimas npoxoaut yepes Touku O(0;0) u
A(2;1). Ee yrnoBo#i ko3 UIIMEHT paBeH. ..

_.
|
NN
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. 1
-2
A 1
2
[Ipsimast mpoxoaut uepes Touku O(0;0) u I. 2
A(1;2). Ee yrnoBoii ko3 UIIUEHT paBeH. .. 2
. 1
-2
A 1
2
[Ipsimas mpoxoaut vepes Touku O(0;0) u I. 3
A(-1;3). Ee yrioBoii k03 pHIUEHT paBeH... 2. 3
. 1
-3
A 1
3
Tema §
Ecnu ypaBHeHue runep060ibl UMEeT BUT 1. 16
2 2 2. 9
- y_ =41 10 nuHa ee 3. 4
16 0 ’ 4, 3
JICMCTBUTENILHOM NOJIyOCH PaBHA...
JlnnHa MHUMOM ocu runepOoIIbl
x2 yZ
~— ~ .~ — -+ paBHa...
4 16 P
JlnuHa nelcTBUTENBHONW OCH TMIIEPOOIIBI
x2 y2 1
T A- — 4 paBHa...
9 25
OKpyXHOCTB 1. 4(2,3)
2 2 __ g2 2. B(-1,0
(-1 +(+3 =4 moomn | 5 LD
4yepe3 TOUKY ¢ KOOPJAMHATAMH. .. 4. D(1,1)
Tema 6
IIepBblil 3aMedaTenbHBIN IPEIET PaCKPbIBACT 1. owo-—ow
HEONPEeIeIEHHOCTh BU/IA. . . 9 0
0
3. 1°
o0
4, —
o0
Bropoii 3aMeuaTenbHbIi pees pacKpbIBacT l. wo—w
HEONPENENIEHHOCTh BU/IA. . . 5 0
0
3. 17
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o0
4. —
o0

Bropoii 3amedaTesbHbIN peest M03B0JIseT
ONPEICIIUTD ...

1. Konebanue 1eHsbl.

2. HayanbHbIi KanuTad.

3. YcTaHOBUBIYIOCS LIEHY.
4. ITpo1ieHThI IO KanuTaly.

[Ipenen lim

paBeH
Xx—0 6X —19

PR
o vl 8 ©

Tema 7

[Ipenen oTHomeHUS NpupamieHus: GyHKIITI

Ay x mpupamennio aprymenta AX mpu
AX — 0 - 570

1. beckoHe4yHo OoJIbIIIAs BEIUYHMHA.
2. IlocTostHHasA BeJIMYMHA.

3. [IpousBogHas GyHKIIMH.

4. beckoHeuHO MaJiasl BEJIMYMHA.

Eciy nepeMeHHbIe BEJIMYUHBI X U Y CBSI3aHBI
IPOM3BOJICTBEHHOM QyHKIMEH Y = f (X) , TO

OTHOIICHUC

Ay
— BBbIpaXacT

AX

1. CxopocTh u3MeHeHUs QyHKIUU.
2. [Ipou3BoiHYIO PYHKIIMH.

3. Auddepenunan pyHkunu

4. CpenHIOI0 CKOPOCTh U3MEHEHHUS
GyHKIHIH.

Ecnu nepeMeHHbIe BETMYMHBI X Uy CBS3aHbI
IPOM3BOJICTBEHHON pyHKIHEH Y = f (X) , TO

. A
lim 2y
Ax—0 AX
BBIpAXKAET

1. CkopocTb nu3mMeHeHus: GyHKIIUU
2. [Ipon3BoIHYIO PYHKIIMH.
3. duddepenman GpyHKkuuu
4. CpenHIoI0 CKOPOCTh M3MEHEHHS
byHKINN.

Ecnu nepemenHast BeMunHa ) SBISIETCS
(byHKIMEH epeMeHHON BETHUUHBL X , T. €.

y=T(X), 10

lim — BBIPAXaeT
Ax—0 AX

1. CxopocTh U3MEeHEeHUs PYHKIUU.
2. [Tpon3BoHYIO QYHKIMH.

3. Hudbdepennnan GyHkum

4. CpenHI0I0 CKOPOCTh U3MEHEHHUS
(GyHKIIIH.

Tema 8

CKOJIBKO pa3 HYX HO
npoauddepeHITupoBaTh PYHKITUIO OTHOM
MEPEMEHHOM, YTOOBI HCCIIEIOBATh €€ Ha
KCTPEMYM

CKoJIbKO pa3 HEOOXOIUMO

npoaud dhepeHIpPoBaTh PYHKIIHUIO OTHON
MEPEeMEHHOM, YTOObI HAUTH UHTEPBAJIbI
BBIITYKJIOCTH ¥ BOTHYTOCTH €€ Tpaduka

WN R Olwhs~rRrO

[Ipu uccnenoBanuu GyHKIUH
y= f (X) U TIOCTPOCHUU ee Tpaduka,

. YpaBHEHHS aCUMIITOT.
. DKcTpeMyM QyHKIINH.
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MPOU3BOJHAS TEPBOrO MOPSIAKA MO3BOJISET
HaWTH:

3.Koopaunatel TOuek  meperuba
rpaduka.

4. KoopauHaThl TOUYEK NEpeceUCHUs
¢ ocer0 OX.

Tema 9

YacrtHoe npupatienne GyHKIuN

z=f (X, y) 10 IEPEMEHHOMN X HAXOJHAT ...

1. 3anaBas npupamenne AX u
OCTaBJISISI IEPEMEHHYIO y
HEU3MEHHOM.

2. 3ayaBasi mpupanieHue Ay

=

OCTaBJISISI IEPEMEHHYIO X
HEW3MEHHOIA.

3. 3ayaBas mpHUpaIicHus AX u Ay.

4. OcraBJsis nepeMeHHbIe
HEW3MEHHBIMHU.

YactHoe npupaiieHue GyHKIUHA

z=f (X, y) M0 MEPEMEHHOMN y HAXOJAT ...

1. 3agaBas mpupanieHue AX u
OCTaBJISISI IEPEMEHHYIO )
HEU3MEHHOH.

2. 3aiaBasi mpupamnicHue Ay u

OCTAaBJISASI IEPEMEHHYIO X
HEU3MEHHOMN.

3. 3amaBas npupamennst AX u Ay.

4. OcraBisis nepeMeHHbIe
HEU3MEHHBIMHU.

ITonnoe npupamiesne GyHKUUH
z=f (X, y) HAXOJAT ...

1. 3agaBas mpupalnieHue AX u
OCTaBJISISl IEPEMEHHYIO Y
HEU3MEHHOH.

2. 3ay1aBast IpUpamnicHue Ay u

OCTaBJISISI IEPEMEHHYIO X
HEW3MEHHOMN.

3. 3amaBas npupamenns AX u Ay.

4. OcraBisis nepeMeHHbIe
HEH3MEHHBIMH.

YacTHy10 Ipou3BOAHYIO (PyHKINN

z=f° (X, Y ) no nepemeHHoO x HAXOMAT ...

1. B npenmnonoxxeHuu , 4to
nepeMeHHas y MOCTOSIHHAs!.

2. B mpenmnomnoxxeHuu , 94to
NepeMEHHAas X TOCTOSIHHAS!.

3. B ipeanonoxeHuu , 4to y v X
IIOCTOSIHHBIE.

4. B npeanonaoXeHuu , 94To y U X

TICPCMCHHBIC.

Cemectp 2
Tema 1

WHTerpupoBaHue — 3T0 IEHUCTBUE...

1. PaBHOE IpOM3BOAHOM C
MIPOTHBOIOJIOKHBIM 3HAKOM.

2. PaBHoe nuddepeHunpoBanmio ¢
MIPOTHBOIOJIOKHBIM 3HAKOM.

3. ObpartHoe auddepeHIrpPOBaHUIO.
4. O6paTtHoe nuddepeHITTPOBAHIIO C
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HPOTHBOIIOJIOKHBIM 3HAKOM.
2 Oyuxims F (X) HasbIBaeTCs mepBoobpasHoii | 1. F '(X) = f (X)
it pyHKIUA f (X) , €ClH... (0oJiee 0THOTO 2. f '(X) =F (X)
OTBETa) 3. dF(x) = f(x)dx
4. dF(x) = f(x)+dx
3 MHOXecTBO BceX NMepBOOOPa3HBIX IS 1. dF (X) =f (X) dx
dyuxn | (X) VIMEeT BUL... 5 J‘ f (X)dX _ F(X) i C
3. dF(x) = f(x)+dx
4. [ f(x)dx=CF(x)
4 [epBooGpasnas GyHKIuM ) = x° paBHa... 1. 5x*
2. CX°
1s
3. =X
)
1.6
4. =X
6
Tema 2
1 Y CcTaHOBUTH COOTBETCTBUE UHTETpala U 1. —COS( X+ 1) +C
epBOOOpa3HOM: 2 COS (1 x) L C
1| (x* =Ddx o
J 3. e +C
2. |e'dx ©
. 4, ——x+C
3. |sin(l—x)dx 5
. j sin(x +1)dx
2 Y CTaHOBUTH COOTBETCTBUE HHTETpAJa U 1. xlnx—x+C
epBOOOPa3HOM: ;
sin3x
. dx 2. +C
. 3x+1 1
> [ In xdx 3. §In|3x+1|+C
[ oS 3x
3. | C0oS 3xdx 4 _ L C
4. I sin 3xdx
3 Y CTaHOBUTH COOTBETCTBUE UHTETPAJIA U 1 In | X + 5| +C
IepBOOOPA3HOIA: ' _
1. [ctgrdx 2. Infsin X+ C
T 3. e +C
2. |e"°dx 1
" 4. —=In|cos2x|+C
3. |tg2xdx 2
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dx
4'J‘x+5

Y CTaHOBUTH COOTBETCTBUE UHTErpasia U
epBOOOPA3HOIA:

- dx
3x-1
2. | e dx

1.

3. 'cos(x—4)dx
s [sin(x—4)dx

L Loy

3
2. sin(x—4)+C
3, %In|3x—1|+C

4. —cos(x—4)+C

Tema 3

OnpeneneHHbl HHTETPaJl BhIpaXKaeT
mpouecc. ..

1. CymMupoBaHus.

2. YMHOXEHUS.

3. CocraBienus OanaHca.

4. OnpeneneHust TPOLEHTOB.

["'eoMeTprueCcKHii CMBICT OTPEICIIEHHOTO
MHTETpajia — 3T0...

1. VYrox HakI0HA KacaTeabHOH K
rpaduky QYHKIIUU B TOYKE KaCaHUSI.

2. Ilnomanb KpUBOJUHEUHOMN
Tpanenuu.

3. O0beM Tena BpalieHus.

4. CKOpOCTb IBHIKEHUSI TOUKHU.

a
3HaueHHe UHTerpaia I f (X)dX PaBHO. ..
a

b

3HaueHue UHTerpaia J. f (X)dX paBHO...

a

b
1. — [ f(x)dx
2. —?f(x)dx
b
b
3. Ejf(x)dx
aa

1b
a. = [ f(x)dx
ba

Tema 4

Y HecoOCTBEHHOTO UHTETpaa. ..
(Gonee otHOTO OTBETA)

1. OTtpe3oxk WHTErPUPOBAHUSA
KOHEYEH, a  IOAbIHTETpaJIbHAA
byHKIUSA HEOTrpaHUYEHHA B

HEKOTOPOM TOUKE 3TOrO OTPE3Ka.
2. IlepeMeHHBII BepXHUH Tpeed.
3. XoTst Obl OJJUH U3 IPEJETIOB

MHTETPUPOBAHUS CTPEMUTCS K
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OECKOHEYHOCTH.

YpaBHEHUE BH =
B, ()95 (%)

SIBJIIETCS. YPABHEHUEM ...

4. OTpe30K MHTErpUpOBaHUS
KOHEUEeH W TOJBIHTErpajbHas
(GyHKIIMS OTpaHUYEHA HA HEM.
1. OmnpeneneHHbIM.
Unrerpan I Ha3bIBAETCH. .. 2. Heonpenienetnbi.
X+ 2 3. HecoOcTBeHHBIM.
4. TaOIu4YHBIM.
% gy 1. 1
HNuterpan | — paseH... 2.0
1 X 3. -1
4. o©
% 4x 1. 1
Hurerpan I paBeH.. 2. 0.2
x2 3.0
4, OO
Tema S
f1 (X) ¢y (%)

1. C pazaensronmucs
epPEeMEHHBIMH.

2. bepnynnu.

3. JIuHelHbIM.

4. OTHOPOIHBIM.

YpaBHEeHUE BUIA

!

y

f [Xj SABJIACTCA YPABHCHHUEM ...
X

1. C pazpensromumucs
NepEeMEHHBIMH.

2. bepnymnu.

3. JIuHEeHEBIM.

4. OTHOPOJIHBIM.

YpaBHeHue BUIa

y' + P(X) y= Q(X) ABJIAETCS

YPaBHEHUEM ...

1. C pazaensronumucs
EePEMEHHBIMH.

2. bepnymnu.

3. JIuHEeHHBIM.

4. OTHOPOTHBIM.

YpaBHeHue BUIa

Yy +P(X)y=Q(x)y",n=0,n=1

SIBJIIETCSL YPABHEHUEM ...

1. C pazaensronmmucs
NEePEMEHHBIMH.

2. bepnymnu.

3. JlunenHbIM.

4. OIHOPOIHBIM.

Tema 6
Ecmu KOpHHU XapaKkTepUCTUYECKOTIO — kyX kox
p paKtep 1. y=Cxe* +Cxe
ypaBHEHUS, KOTOpOE COOTBETCTBYET x kox
OJTHOPOTHOMY mubdepermmansromy| 2 Y= Cle T Cze 2
YpPaBHEHUIO BTOPOrO0  TOpAJIKA,  SIBISIOTCS ke x lox
o k 3 y - Cle . sze 2
Pa3IMYHBIMH JIEHCTBUTENLHBIMU YUCTaMU Ky u )
4, y=¢€ !

k2: TO o0mee pelieHue OJHOPOJHOTO

muddepeHIIMaTbHOTO  YpaBHEHHS
HOpsi/IKA 3aMUIIETCS B BUJE. ..

BTOpPOTO

36




OO6mmM perneHreM JTUHEHHOTO OJTHOPOIHOTO
Qg QepeHInaIbHOTO YpaBHEHHS BTOPOTO
MOPsIIKA C TIOCTOSTHHBIMU KO3 puIimeHTaMu

y=Ce™ +Ce™
y=Ce®* +C,e*

2.
y” - 5)/, + 6y =0 spasercs. .. o 3x
3. y=Ce” +Ce
_ 2X 3X
s, y=Ce” +xCe
JuddepeHnnanbHpIM ypaBHEHUEM C 1. y’ + Xy =COS X
pa3IeNSIOIIUMHUCS TTIEPEMEHHBIMHU SIBIISICTCA. . . 2 ) 5
2. Yx"+y"=x
3. Y +Xy=2X
O6muM pemeHueM nuddepeHuanbHOro X
_ n3X 2
YpaBHEHUS ym = €3X ABIsgeTCs QYyHKIUA. . . Ly=€e"+ Cl 2 + sz + C3
3x
2. Y= e +C1 > +C2x+C
3x
3. Y= +Cx+C,
27 !
4. y= ERC Cx* +C,
217
Tema 7
1. Cxonsgmumces.
I'apmonnueckuii psin Z— SIBJISIETCA ... 2. Pacxomsmmmcs.
n=1 3. AGCOIIOTHO CXOSAIIMMCH.
4. YCIOBHO CXOASIIUMCS.
[Tpusnak JleiiOHuIa MpUMeHseTCs Npu 1. 3HaKOMOJIOKHUTENBHOTO.
WCCIIE0OBAHUM PAJA. . . 2. 3HaKouYepeayIOIIErocs.
3. OYHKIIMOHAIBHOTO.
4. Psna Oypse.
1. ®yHK1HEH OT X.
OO0muit JIeMEHT YUCIIOBOTO psija Z u, 2. dyHKuHeit oT N,
n=1 3. OyHKIWEH OT U.
ABJIACTCA. .. 4. beCKOHEYHOI BEIMUYHUHOM.
< lima, =1
Ecnu yucnoBoit psig Z a, 1. n—o0 a”
n=1 2. lima, =
CXOJIUTCH, TO ... N—0
lima, ==
3. N—ow N 2
4. lima, =0
n—a0

Tema 8
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Psan 3aman oOmImM 31€eMEHTOM 1. 2
2. 5
d, = —— . Torna nAThId 2JIEMEHT psaa 1
" Bn-2 3. —
paBeH. .. 23
4, 1
Psan 3aman oOmuM 2J1€MEHTOM 1. 3
1 1
a, = - - Torna tpernii snement 2. ——
3"(n+1) 108
psiaa paBeH. .. 3 1
3
4, 1
= 4n-1 L5
Psan 3agan cymmoit Z —— . Tornma 2. 3
n=1 n + 1 3 4
YEeTBEPTHIN JIEMEHT PsiJia PaBEH. . . 4. 1
© 3” 3
Psn 3anan cymmoit ) —— . Torna 1. =
nZ::‘ 5".n 5
o 2. 4
€TBE DJIEME a paBeH...
YETBEPTHIH AJIEMEHT psijia paBeH 3 53
34
4, R
5.4

Peq)epaT — OTO KPATKOC HU3JIOKCHUC B TUCbMCHHOM BUJC COACPIKAHUA U PE3YJIbTATOB

WHJMBHAYaJbHONH y4eOHO-HCCIIEI0BATENbCKON AESATEIbHOCTH, UMEET PErIaMeHTUPOBAHHYIO
CTPYKTYpPY, cojaepkaHue u odopmieHue. B ycTHoi (opme peanusyercs Kak OOKJIaja Ha
KOH(EepeHIUH.

1
2
3
4
5.
6
7
8
9

[Ipunoxenus

SKCIICPUMCHTAJILHBIX JTaHHBIX.

10. Tlpunoxenus nuddepeHnanbHbIX YpaBHEHUN U UX CUCTEM.

11. buorpadun Benukux MmaremMaTukoB Poccum.

12. buorpaduu BeIMKUX MaTeMaTUKOB 3anaaHoi EBporbl.

1 cemecmp

1. [TonsaTue BexTopa. Oneparuu HaJ BEKTOPaMH.
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Bomnpocsl 111 npoBeAeHUs NPOMEKYTOYHOT0 KOHTPOJIsI
Komnerennus: OK-7 — cmocoOHOCTh K CaMOOPIraHU3aIllul U caMO00pa30BaHUIO.
Bonpocsl k 3auery:

00paboTKu

IIpuMmepHbIe TeMbl pedepaToB (10KJIAA0B) AJIs IPOBEIeHUA KOHpEpPEeHIHH:
. Onpenenureny ¥ X NPUIOKEHUS.
. [IpunoxeHust MaTpuIl B SJKOHOMHUYECKUX MOJEIISX.
. IToctpoenne oOpaTHON MaTPHIIBI 3JIEMEHTAPHBIMU MPEOOPA30BAHUSIMH.
. Meton Kopnana-I'aycca penieHusi CUCTEM JIMHEMHBIX YpaBHEHUH.
[Tpunoxenus nuHEHON anreOpsl B 3a7jauaX YKOHOMHKH.
. IIpunoxeHns BEKTOpHOH anreOphl B 3ajauaX SKOHOMHUKH.
. [IpnnoxeHnst aHATNTUYECKON T€OMETPUU B 3a/1a4aX S3KOHOMUKHU.
. [IpunoxxeHuss MaTeMaTU4ECKOr0 aHAIN3a B Y)KOHOMUYECKUX MOJCIIAX.
(YHKIIMM  HECKOJBKUX  MEPEMEHHBIX

pe3yIbTaToB



. Paznoxenue no 6a3ucy. Cucrema KoopaAnHAT

. CkansipHOE IPOU3BEICHUE

. BexTopsl B IpocTpaHCcTBE

. Ilpoctpancteo R". N — MepHbIE BEKTOPHI ¥ ONEPALMH Hal HUMH

. CkangpHoe npoussesenue B R".

. JIunelinas 3aBUCHMOCTb BEKTOPOB

. basuc u paHr cucremsl BEKTOPOB

. Martpuupl. OCHOBHbBIE TOHATHSA

10. YacTHble TUIIBI MATPUIL

11. Onepanuu Hax MaTpUIlaMU

12. YMHOXKEHUE MaTpPHI]

13. TpaHncrioHupoBaHUE MATPHII

14. Onpenenurenu

15. CBolicTBa onpeaeInTenei

16. OOparnast MaTpuLa

17. Panr maTpuibl

18. Cuctembl TMHEWHBIX ypaBHEHUN

19. MeTob! pelieHns CUCTEM JIMHEWHBIX YpaBHEHUN

20. OnHOPOAHBIE CUCTEMBI JINHEHHBIX YpaBHEHUH

21. YpaBHeHUE TUHUU

22. YpaBHeHue NpsaMoit

23. KpuBbie BTOPOIo nopsjaka

24. I1iockocTh B IPOCTPAHCTBE

25. llpsimast TMHKS B IPOCTPAHCTBE

26. IloBepxHOCTH BTOPOTO MOPsIIKA

27. llpenen GyHKIUU B TOUKE

28. CpaBHEeHHE OECKOHEUHO MAJIBIX

29. lndpdepennuanbHoe UcUUCICHUE GYHKIIUN OJJHON MEPEeMEHHOM.
30. HenpepbiBHOCTH (hyHKLIUN

31. IIpou3BoaHas GyHKIUH.

32. AITOpUTM HaX0XKJIEHHUS TTPOU3BOTHON

33. 3aBHCUMOCTb MEK/y HEMPEPHIBHOCTHIO U U (P PEepeHIUPYEMOCTHIO PYHKIIUU
34. TlpaBuna muddepeHnpoBaHHs

35. [IpousBoaHas ClOKHON (QYyHKIUU

36. IlpousBoaHas oOpaTHON QYHKIIUU

37. Jlorapupmuueckoe quddepeHpoBaHme

38. [Ipon3BoaHbIE BBHICIIUX MOPSIKOB

39. IlpousBoaHbIe HESBHOM (PyHKIIUU

40. 'eomeTprUeCKUii CMBICT IPOU3BOTHOM

41. MexaHU4eCKHUI CMBICI TTPOU3BOTHOM

42. Tnddepennman GyHKIHH

43. T'eomerpuueckuii cMbich nuddepenuana

44. Tlpumenenue nuddepeniuana B MpUOIMKEHHBIX BBIYUCICHHUIX
45. CoticTBa 1uddepeHIpyeMbIX GyHKINH

46. Ipaswio JlonuTans u ero NpUMEHEHUE K HaX0XKICHHIO Mpeena QyHKIIHA
47. MOHOTOHHOCTB (PYHKLIUU

48. BeinmykiiocTh ¥ BOTHYTOCTh Tpaduka pynkuuu. Touku neperuda
49. AcumnToThl Tpaduka GyHKINH

50. TIprmeHerwe MPOM3BOHBIX K HCCIICTIOBAHIIO (DYHKITHIA F TIOCTPOCHHEO UX TPaKOB
51. 3agaun 0 HanOOMBIIMX ¥ HAMMEHBIINX 3HAYCHUSIX BEIMUUH

52. MuddepeHnmanpHoe WcYHCICHUE (QYHKINNA HECKOJNBKHX HE3aBUCUMBIX TEPEMEHHBIX.
OCHOBHBIE TIOHATHS U OTIPEICIICHUS

O 00 1 N K~ W
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53. Ilpenen GyHKIIUU HECKOTBKUX MEPEMEHHBIX

54. HenpepbIBHOCTH (DYHKITUH HECKOIBKHUX TIEPEMEHHBIX
55. YacTHble Mpon3BOAHbIE (HYHKIIMH HECKOJIBKUX MEPEMEHHBIX
56. JIuddepennmpoBanue GyHKIIUHA HECKOJIBKUX MTEPEMEHHBIX
57. YacTHbIE IPOU3BOAHBIE BBICIIMX [TOPSIKOB

58. DkcTpemyM (DYHKITMU HECKOJIBKHUX ITEPEMEHHBIX

59. Meron HauMEHBIINX KBAaJPAaTOB

60. DKOHOMHYECKHI CMBICIT TPOU3BOIHOMN
TecToBble 321aHUS UM IPAKTHYECKHE 321aHUSA

Onpeneaurenu
9 3 9 L3
1 2. 9
Ompenemurens |0 —1 2| pasen... 3. =27
4. 11
0O 0 3
0 20 L -2
2. 46
2 Ompenenurens | 3 4 5| pasen... 3. —13
4. —46
-1 7 6
MaTtpunsi
1
3 01 10
Panr maTpuiis A=|6 -2 5 2. 2
3. 3
6
0 2 41
PaseH...
2 B BHzie MaTpHIBl MOKHO MPEICTABUTS. .. 1. [TpousBoiHyIO QYHKITHH.
2. Muddepenunan.
3. CucremMy ypaBHEHHUH.
4. HeonpeeseHHbIM HHTErpal.
3 5 48
a/laHbl MaTPUILIBI
17 1|63
214 4 4
= u B=|3 2
4 3 4 44 0 -10
> |5 -1
T
Cymmoit A —2B sgnsercs... -4 -4
8 18 20
316 13 20
1-3-8
Y l2-1-8
4 Han matpunein 1. TpancnoHupoBaHus.
2. [leneHus Ha IpYTyrO MaTpuLy.
3. Bo3BeneHus B cTeneHb.
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1 2
= 4 4 MOYHO BBIIIOJIHUTH
JIIEUCTBUE. ..

4. U3BnedyeHuss KOpHS JIIOOOH
CTETICHHU.

JJis CyIIECTBYIOIIETO MPOU3BEACHUS MATPHII
Aux3Bmxn=Cuaxo , 3HAUEHHAMH M U N ABIAIOTCH
qpcia. ..

3
2

5333
1

3333
1

_boooom

1.
2.
3.
4.

Panr mMatpuisl paseH. ..

1. Yucny ee cTpok.

2. Uucy ee cToaOI10B.

3. Cymme Konu4ecTBa CTPOK U
CTOJIOLOB.

4. HauBbIcieMy NopsiaAKy
OTJIMYHOTO OT HYJIsI MUHOpA.

CucreMbl JIMHEHHBIX YPABHEHHH

Pemennem cucreMsl TMHENHBIX YPaBHEHUI
Ha3bIBAIOT. ..

1. IlepemeHHsbI€ X, Y, Z.

2. HaGop 3naueHuit
MIEPEMEHHBIX, 00paIAIOITIit
YpaBHEHHUS CUCTEMbBI B BEpHbBIC
TOKIECTBA.

3. Onpenenurens.

4. Habop 3Ha4ueHMI1 IEPEMEHHBIX,
oOpalnaroiuil ypaBHEHHUS CUCTEMBI
B HEBEpPHBIE TOXK/IECTBA.

Cuctema JIMHENHHBIX aIreOpanyeckux
YPaBHEHMH Ha3bIBAETCSI OAHOPOIHOM, €CIIH. ...

1. Onpenenurens CUCTEMBI paBEH
HYJTIO.

2. CB0OO/IHBIE YJICHBI PaBHBI
HYJTIO.

3. CBoOoHbBIE UIECHBI PaBHbI
eMHUIIE.

4. Onpenenurens CUCTEMBI HE
paBeH HYJIIO.

JJ1eMeHTDI BCKTOPHOI0 aHAJIU3a

PaccrosiHie MeX1y TOUKaMu A(_B; _4) ; ig
u B (6,8) PaBHO ... 3. 15
4, 10
! ' 1. 0
Ecnma:O,SHbZB,a 37
1 1 2 -
a-b= 2\/E , TOT/JIa YTOJI MEX/Y BEKTOPAMH 4
paBeH... 7
3. A
3
T
4, —
4

Ksagparnunsie popmbl

Ksagparuunas dopma:
1. [Ton0XUTENBHO OIpEENIeHa, ECIH...
2. OTpunatensHO ONpeesieHa, eCiH...
3. [on0XUTEIBHO MOTYOIpEACIICHA, €CIH...

1. I'maBHBIE MMHOPBI €€ MATPULIBI HE
OTPULIATEIILHBI.

2. I'maBHBIE YETHBIE MUHOPBI €€
MaTpULbl HE OTPULATENIbHBIL,
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4. OTpuuaTenbHO MOJYyOpeaesieHa, €CIIH. ..

HEUYETHBIC — HE NOJIOKUTEIILHBI.

3. 'maBHBIE MUHOPBI €€ MaTPUILIBI
I10JIOKUTEIBHBI.

4. I'maBHbIE YETHBIE MUHOPBI €€
MAaTpPHULIbI IT0JI0KUTEIBHBI, HEYETHBIE
— OTPULIATEIILHBIL.

HpI/IJIOHQCHI/[H TCOPUHU MATPHUI 1 BEKTOPHOI'0 aHAJIH3a B OdKOHOMUYICCKUX MOACJIAX

B moznenu JIeonTheBa 4nci0 NpOU3BOIAIIUX
oTpaciei...

1. PaBHO unciy noTpeOasOnmMX
oTpacien.

2. MeHnbl111e ynciia NoTPeOISIOIIX
oTpaciei.

3. bonb1e yncna noTpedIsIFommx
oTpaciei.

4. He GompbIie unca
HOTPeOIISIONUX OTpacieH.

IIpocTaBUTH COOTBETCTBUE:
1. YpaBuenue mojaenu JIeoHTheBA.
2. Matpuna npsiMbIX 3aTpar.
3. Koneunoe norpeoieHue.
4. MaTpuia oJIHbIX 3aTpar.

ayq A1
1. A=

anl ann
2.Y =(E—-A)X
3.5=(E-A)"
4. X =SY

AHAJINTHYECKAS] TeOMeTPUS

[Tpsimasi, mpoxoadias uepe3 TOUKU

A(3;6;2) u B(5;5;3),

1. —x+2y+z+3=0

x-1
X2—9

2. 2x—y+z+5=0
NEPHEHINKYIISIPHA IIIOCKOCTH ...
P 7P 3. 2x+y+z=0
4, x—y+3z+1=0
. 1. 4
Koopaunara XO TOYKH A(xol, 2) , 2 3
MIPUHAJIEKALLEH TNIOCKOCTH 3 2
3x+y—2z—3=0,pasua... 4.1
KomimiekcHbIe ynciia
3uaucnue \ — 4 pPaBHO ...
3nauenue v — 9 PaBHO ...
BBenenue B anaaus
VYkazath 0051acTh onpeneiaeHus PyHKIIUH . (—o0; +0)

(—0;-3)U(-3;3)U(3;40)
. (o0 =8) U (3; +o0)
. (zo0; 3] U [3; +0)

VYkazaTb o0s1acThio onpeaeneHust GyHKIMI
x-1
X°+9

y:

. (—o0; +0)
(—0;-3)U(-3;3)U(3,+0)
. (oo; =3) U (3; +0)

. (=005 =3] U [3; +0)

BN —=AO N ~

IIpenes u HeNMPEPBLIBHOCTH
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1.0
Iperen liM paBeH 2.0
x—0 6X —1 3.5
4.6
— 1.0
Ipegen M paBeH 2.0
x—0 4X + 3 3.—7
4.4

JAnddepenunanbuoe ucuncienne QyHKuuii
0JHOi1 nepeMeHHoM. IIpousBoaHas PyHKIUH U ee CMBICJI

IIpousBoanas GyHKIUU 1. —3sin3x
Y =C0S3X pasua... 2 3sinX
3. 3sin3x
4, —3SINX
[TpousBoHast GyHKIHH 1 COS( )C3 . 8)

y= Sin(x3 —8) paBHa. ..

2. 3cos(x’ —8)

—3xcos(x’® —8)

3.
4. 3x°cos(x’ —8)
HccaenoBanue GQyHKIMH M NOCTpPOeHUEe rpaguKOB
CkomnpKo TOYeK neperuda umeeT PyHKIUs 1. 0
2X 2. 1
— R 3. 2
X +1 4. 3
VYkaxure Buj rpapuka GyHKIUM, 115 ¥ v *
KOTOpOI Ha BCEM OTpE3Ke [a;b} I‘\ k‘
OJTHOBPEMEHHO BBITIOHSIOTCS YCIOBUS: ! L ! L,
y>0,y'>0,)">0... L0 s by o, 0 s by
':I|' 'f L
3 Dl a bow 4. L b o

JuddepeHunanbHoe HCHHCTEeHHE PYHKINI HECKOJIBKHUX TePEeMEHHBIX

YactHoe npupaiieHne GyHKIUNA
z=f (X, y) 10 IEPEMEHHOMN X HAXOJAT ...

1. 3anasas npupamerne AX u

OCTaBJISISl IEPEMEHHYIO Y
HEU3MEHHOIA.

2. 3agaBas npupamieH1ue Ay u

OCTaBJISISI IEPEMEHHYIO X
HEU3MEHHOIA.

3. Banasas npupamenns AX u Ay.

4. OcraBiss IepeMEHHbIE
HEU3MEHHBIMH.

YacTtHoe npuparieHue GyHKIuU

z=f (X, Y ) no nepemenHoOl y HAXOMAT ...

1. 3amaBas npupamenne AX u

OCTaBJIsisl IEPEMEHHYIO Y
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HEN3MEHHOH.
2. 3aiaBas npupamicHue Ay 51

OCTaBJISISt IEPEMEHHYIO X
HEU3MEHHOM.

3. 3amaBas npupamenns AX u Ay.

4. OcraBisis nepeMeHHbIE
HEU3MEHHBIMU.

Bonpocsl K 3K3aMeHy:
2 cemecmp
1. IlepBooOpazHast pyHKIUS ¥ HEOIPEICIICHHBIA HHTErpaJl.
2. OcHOBHBIE (POPMYJIBI MHTEIPUPOBAHHUS
3. MHrerpupoBaHyie ocpeiCTBOM pazyioyKeHHs! TIOIBHTE PATHHOM (DYHKITMH Ha ClIaracMble
4. laTerpupoBaHue MOCPEICTBOM 3aMEHBI IEPEMEHHOMN
5. MlHTerpupoBanue nojseneHueM QyHKIMH o] 3HaK auddepenuana
6.1MHTerpupoBanue 1o yacTsim
7. VIaTerpaiel oT QyHKIHIA, COAepKAINX KBaAPATHBIN TPEXUICH
8.MHTerpupoBaHe paloHAIbHBIX Apo0eit
9. lHTerpupoBaHue TPUTOHOMETPUIECKUX (PYHKITHIA
10. MaTerpupoBanue uppalnoHaIbHbIX (QYHKIUI
11. HeGepy1iuecst uHTErpaibl
12. OnpeneneHHbIi HHTETpai Kak Mpeiel HHTErpaIbHbIX CYyMM
13. CBoiicTBa onpeIelIeHHOr0 UHTErpaja
14. CBs3b Ollpe1elIeHHOI0 MHTErpaia ¢ HeONpeIeICHHBIM HHTETPaIoM
15. 3ameHa nepeMeHHON B ONpeIeTIEHHOM UHTErpasie
16. UnTerpupoBanue 1o yacTsM B OIPEJCIEHHOM UHTErpaie
17. Obmas cxema IpHIOKEHUsI ONIPEIETICHHOTO HHTErpasa
18. Beruucnenue miomazei miockux Guryp ¢ moMouibo OnpeeeHHOro MHTerpaia
19. Berunciienne 00beMOB TeJl BpallleHUs ¢ TTIOMOIIBIO OMPECIICHHOT0 HHTErpalia
20. HexoTopble MpUII0kKEHHS ONPEIETICHHOT0 HHTErpala B SJKOHOMHKE
21. HecoOcTBEHHBIE MHTETPAITBI
22. TIpunosxeHust HeCOOCTBEHHBIX MHTEIPAJIOB B SKOHOMUYECKUX 3a/1auax
23. Iuddepenunanpapie ypaBHeHHs. OCHOBHBIC TIOHSATHS U OTIPEIEICHUS
24. luddepeHunanbHble ypaBHEHHS € Pa3/IENIONUMKCS IEPEMEHHBIMU
25. luddepennmanbable ypaBHEHHS ¢ OJTHOPOJHOM MPABOW YaCThIO
26. JIuneitnsle nu¢depeHuaibHble ypaBHEHUS IEPBOTO MOpsAKa.
27. YpaBuenue beprymu
28. lnddepeHimanbHbie ypaBHEHF, IOIYCKAROIE TIOHVDKEHHE TOpSIKa
29. Jluneitaple ogHOpOAHBIE MU (HepeHIInAIbHBIE YPAaBHEHHS BTOPOTO MOPSAKA C TIOCTOSHHBIMU
KoduUIeHTaMH
30. JluneiiHble HeOIHOpPOAHbIE Au(depeHInaIbHble YpaBHEHHS BTOPOro TMopsiika C
MOCTOSIHHBIMHU K03 purimeHTamu
31. JIuneiinsie cucteMbl AudepeHInanbHbIX YpaBHEHUH
32. Tpumenenvie anmapara TuQpepeHIMATHHBIX YPABHEHHIA B S)KOHOMUKE
33. Meton Bapurariviv MPOM3BOIIBHOM TOCTOSIHHOM
34. IoncraHoBka bepHywm
35. Bumpt mudpepeHImanbHbIX YpaBHEHHI BBICITIX TOPSTIKOB
36. HucnoBble psbl.
37. HeoOXoauMbIi IPU3HAK CXOJAUMOCTH PSIIOB.
38. JlocTaTouHble MPU3HAKU CXOAUMOCTH PSJIOB C MOJIOXKUTEIbHBIMU YJICHAMHU
39. CxomuMOoCTh 3HAKOTIEPEMEHHOTO psiia
40. TIpu3HaK CXOTUMOCTH 3HAKOYEpeTyIOIerocs psaa
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41. YcrnoBHast 1 aOCOIIOTHAS CXOUMOCTD Psijia
42. OyHKIIUOHATBHBIC PSIIBI

43. CteneHHbIC PsAJIbI

44. O6nacTh CXOUMOCTH CTETICHHOTO psijia

45. Teopema AGenst

46. IIpuznak BeliepmTpacce

47. Pansl Teitnopa u Maknopena

48. JleticTBrisi CO CTETICHHBIMU PSIZIAMA

49, TprveHeHwe PSTIOB K MPHOITFKSHHBIM BBIMHCTICHUSIM
50. KomnnekcHble uncia. OCHOBHbBIE OHATHUS

51. Anrebpanueckas popma 3aucH KOMIUIEKCHOTO YHCIIa
52. Tpuronomerpudeckast (popMa 3aIicu KOMIUIEKCHOTO Yucia

53. TlokazarenbHas (hopMa 3aMMCH KOMIUIEKCHOTO YHCIIa

54. JleiicTBUs HAJ KOMIUJICKCHBIMU YHCJIAMH B aJireOpandeckoit popme

55. leiicTBUS HaJ KOMIUIEKCHBIMH YHCJIAMU B TPUTOHOMETPUYECKOH popme
56. JlelicTBUS HaJl KOMIUIEKCHBIMM YHMCIaMU B TIOKa3aTelnbHOMN popme

57. Pemenune anreOpandeckux ypaBHEHH ¢ KOMIUIEKCHBIMHA KOPHSIMHU

58. Koaddurument Jxuan
59. JINCKOHTUPOBAHHBIN JJOXOM

60. DxoHOMHYECKHE IMPHUIIOKCHHA OIIPCACIICHHOIO MHTCIpajia

TecToBbIE 3a1aHNA U NPAKTUYCCKHUE 3aJaHUA

HNuTrerpasbHoe ncuncieHue GyHKuuii 01HON nepeMeHHOM.
HeonpenejieHHbII HHTErpaJ

1 WNHTerpupoBanue — 310 IEUCTBHE...

1. PaBHOE pOM3BOHOM C
IPOTUBOIOJIOKHBIM 3HAKOM.
2. PaBHOe nuddepeHunpoBanuio ¢
MPOTHBOIOJIOKHBIM 3HAKOM.
3. O6patHoe nudPpepeHIPOBAHUIO.
4. ObpatHoe nudHepeHIMPOBAHUIO C
MTPOTHBOIOJIOKHBIM 3HAKOM.

OyHKIUS F (X) Ha3bIBAETCS MEePBOOOPa3HOIM

st pyHKIMN f (X), ecii... (bosee 0qHOTO

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

OTBETa) 3. dF(x) = f(x)dx
4. dF (x) = f (x)+dx
OnpenesneHHBI HHTETPAJI
1 OrnpeneneHHbIN HHTErpall BEIPAKAET 1. CymmupoBaHus.
IpOLECC. .. 2. YMHOXEHHUS.
3. CocraBnenus 6anaHca.
4. OnpeneneHust MPOLIEHTOB.
2 ['eomeTpuyeckuii CMBICT OIIPEACIIEHHOTO 1. Yron HakJIOHa KacaTeIbHOM K

HHTCrpajia — 3TO...

rpaduKy QyHKIIMH B TOUKE KacaHusl.
2. IInomanb KpUBOJUHEUHOMN
Tparenuu.
3. O6beM Tena BpallleHusl.
4. CKopOCTb IBUKEHUS TOUKHU.

OO0bIKHOBeHHBbIE M depeHIIHATbHbIC YPABHECHUS

1 YactHoMy
HEOJHOPOTHOTO

pELICHHIO

JIMHENHOTO
nuddepeHIanTbLHOro

1. y=Ae* +Be™
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ypasuenus V' +2)'—15y=x+11 no suny 2. Y= e (Ax + B)
ero MpaBoif YaCTH COOTBETCTBYET QYHKIIHSI. ..
p yer ¢y 3. y=Ax?*+Bx
4, y=Ax+B
2 OO01ee peuieHre JMHEHMHOIO OJHOPOAHOIO 1 C e—5x +C e4x
i bepeHIHanLHOrO ypaBHEHUSI 1 2
V'+y' =20y =0 umeer sun... 2 C1€5x + C2€_4x

3. G +Cpe™
5. Ce+Ce™

YucaoBbie U CTENEHHbIE PHAABbI

1 © 1. Cxopgsammmecs.
lMapmonuueckuit psa Z— SIBIIICTCA ... 2. Pacxomsmmmcs.
=l 3. AGCOIIOTHO CXOMAIMMCS.
4. YCI0BHO CXOISIIIUMCS.
2 [Tpusnak JleiOHUIIA TPUMEHSACTCS TIPU 1. 3HaKOMOJIOKUTEILHOTO.
UCCIIEIOBaHUM psJa. .. 2. 3HaKouepenyoLIerocs.
3. OYHKIIMOHAIBHOTO.
4. Psina Oypne.
3 Paanycom cxouMOCTH psiia ¢ 00Imum 3
N yn 1. E
saeMeHToM  d, = —p— BISETCA. ..
3"n ) 2
3
3. 2
4. 3

7.4 MeToan4yecKkne MaTepHaJIbl, ONpeAe/IAI0IMe NPOneayPbI
OLICHUBAHMS 3HAHMI, YMEHUI, HABBIKOB U ONIbITA AeATE1bHOCTH,
XapaKTepu3yLMX 3Tanbl (popMUpOBaAHUA KOMIIETEHIHI

KoHTponbs ocBoeHus IuciuIuiMHbl «MaTemaThKa» IpOBOAUTCA B cOOTBeTCTBUHM ¢ [ln
KyoI'AY 2.5.1 «Texkymuii KOHTpPOJIb YCHEBAEMOCTHM U TPOMEXKYTOYHAs aTTecTallus
00y4aroIuXCsi».

Tekymuii KOHTpoib IO JIUCHMIUIMHE «MaremaTtnka» I03BOJSET OLEHUTh CTENEHb
BOCHpUATUS Y4eOHOTO Marepuaja M MPOBOAMTCS U OLIEHKH pe3yJbTaTOB H3YYECHHUS
pa3IesioB/TEM TUCIUTUIMHBI.

Texkymuii KOHTpPOJIb NPOBOJAUTCS KaK KOHTPOJIb TEMaTHUECKHH (110 WTOraM M3y4eHus
ONpeeNIEHHbIX TEeM JUCHUIUIMHBI) U PYOeXKHBIH (KOHTPOJb ONPEIENIEHHOro paszziena WU
HECKOJIBKUX Pa3JIesIoB, Mepea TeM, KaK MPUCTYHNHUTh K M3YYEHUIO OYEepPEIHOM 4acTH yuyeOHOTro
MaTepuana).

Texkymmii KOHTPOJIb OCBOEHHUS KaXJO0ro pasaeia AUCHUIUIMHBI OCYILECTBISAETCS
JIEKTOPOM H IpernoaBaTesieM, BeAYIIUM TPaKTUYECKUe 3aHATHS, B BUJIE:

— YCTHOT'0 OIIpOcCa 110 TEOPHH;

— MIUCBMEHHOM pacueTHo-rpaduueckoil paboTsl;

— Kelc-3a1anus;

— IMUCBMEHHOT0 O0IIEro JOMAIIHETO 3a/1aHus;

— KOHTPOJIbHON paboThI;

— TECTUPOBAHUA 110 OTAEIbHBIM Pa3/ieiaM IUCLUIUIMHBI;
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— IpoBepKHu pedeparos;
— 3aCITyNIMBaHUS JOKJIA0B.

Kpurepun oueHKH 3HAHUI NIPU NPOBEIEHNH ONPOca.
O1eHKa «3a4TEeH0» — JIaH MPaBUJIbHBIN OTBET, «HE 32a4TEHO0) - JIaH HEeTPAaBUIIbHBIA OTBET.

Kputepuu ouneHKH 3HAHMH CTYJEHTOB IO BbINOJHEHUIO PacyeTHO-rpapuyecKUx
paodot:

OHCHKa <GaduTCHO>» BBICTABJIACTCA, €CJIU 3aJaHUC BBIIIOJIHCHO B YCTaHOBHCHHBIﬁ HHTCpBAJI
BpPEMEHH ([0 Hayaja CEcCUH), B IOJHOM OOBEME MM B IOJIHOM O0ObEME C HCIpaBIEHHBIMU
CaMOCTOSITENILHO MO TPEOOBAHUIO MPENOJaBaTENs IOTPEITHOCTIMH BHIYMCIICHUH.

OrneHka «HEe 3aYTEHO» BBICTABIAETCS, €CIU 3aJaHHE HE BBINOJHEHO B YCTaHOBJIECHHBIN
MHTEPBAJl BPEMEHH (/10 Hayaia Ceccun).

Kputepuu onieHuBaHus BHINOJHEHHUS Kelic-3a1aHMIA:

OTMETKa «OTJAMYHO»—3aJaHHEe BBIIOJHEHO B IIOJHOM OO0BEME C COONIOIEHUEM
HEOOXOIUMOM TOCIIEOBATEIIPHOCTH JICHCTBUIN; B OTBETE MPABHILHO W aKKYPAaTHO BBITOJIHSET
BCE 3aMUCH, TaOJMIbI, PUCYHKH, YEPTEKH, TrpapuKd, BBIYUCICHUS; MPAaBUIBLHO BBIOIHSIET
aHaJIU3 OIIMOOK.

OTMeTKa «XOpOIIO»—33aJaHHe BBHIMOJHEHO TMPAaBUIBHO C y4eToM 1-2  Menmkux
MOTPEITHOCTEH WM 2-3 HEJIO0YETOB, HCIPABICHHBIX CAMOCTOSATEIBHO 110 TPEOOBAHUIO
peroaaBaTers.

OTMeTKa «yI0BJIETBOPUTEIbHO»—3aJaHUE BBIIOJIHEHO MPAaBUIBHO HE MEHee YeM
HaIOJIOBUHY, ONYLIEHBI -2 MOrpenHoCcTy WK o/iHa Ipy0as omumoka.

OTMmeTKa «HeyA0BJIeTBOPUTEIbHO»— JOMYIIEHBI ABe (1 Oosee) rpyObie OMMOKH B X0O/€
paboThl, KOTOpbIE OO0YYArOMIMIICSI HE MOXET MCIPAaBUTH JaKe MO TPeOOBAHUIO MperojaBaTens
WM 33JIaHUe HE PEIICHO TOJTHOCTHIO.

Kputepuu onieHK# 3HAHUH CTY/I€HTOB 1O BBHIMOJHEHUIO 00X TOMAIIHUX 32 JaAHMIA :

OrneHka «3a4TeHO» BBICTABIISIETCS, €CIIM 3aJ]aHKe BHITIOJHEHO B YCTAHOBIEHHBIM MHTEpPBAJ
BpeMEHHU (/10 Hayalla CEeCCHH), B MOJTHOM OOBEME WM B TMOJHOM OOBEME C HCIPaBICHHBIMHU
CaMOCTOSITENILHO 10 TPEOOBAHUIO MPEIO/IaBATENsI OTPEIIHOCTIMU BBIYUCICHUH.

OrneHka «HE 3aYTEHO» BBICTABIISAETCS, €CIU 3aJaHHE HE BBIMOJHEHO B YCTAaHOBJICHHBIN
MHTEPBAJl BPEMEHH (/10 Hauanaa CecCUm).

Kpurtepun oueHnBaHMs BHINOJHEHNS KOHTPOJBHBIX (CAMOCTOATEJbHBIX) pPadoT:

OTMeTKa «OTJIUYHO» — 3aJaHUE BBHITIOJHEHO B MOJIHOM 00beMe, 0e3 OMMOOK B pacyeTax,
MIPUBENICHBI BCE TPOMEKYTOUYHBIE BBIYUCIICHUS .

OtMmerka «Xopomo» — 3adaHuC BBIIIOJIHCHO B MNOCJIOM IIpaBUJIBHO, C HeOOIBIINMU
MOTPEIIHOCTSIMH B 1-2-X BBIYUCICHUSIX, HE BIUSIONINX HA OTBET.

OTMeTKa «y/10BJIE€TBOPUTEILHOY — 33JJaHNE BBHIITOJTHEHO MPABIWJIBHO HE MEHEE YeM Ha JIBE
TPETH.

OTMeTKa «Hey10BJIeTBOPUTEIbHO» — 33/IaHHE BBHITIOJHEHO MTPaBUILHO MEHEE, YeM Ha JIBE
TPeTH, C TPyOBIMU OIMMOKAaMHU B pacyeTax WM HE BBIMOJTHEHO TOTHOCTHIO.

[lo pucuunnuHe «MaremaTtuka» TPEIyCMOTPEHO NPOBEJAEHHE JIBYX  BHJIOB
TeCTHPOBAHHUSA:

1. TIlucbMeHHOe TecTHPOBaHWE paccMaTpUBAaeTCd KaK pYOEXKHBIH KOHTPOIb
yCIIEBAEMOCTH M IPOBOJIUTCS MOCIIE U3YUEHHSI OTAEIBHOTO pa3JieNa Uil pa3esioB AUCIUILINHBL.

2. KomnbioTepHoe TecTupoBaHue. 3a/1aHUs BKIIIOYCHBI B 0a3y aJanTHBHOW CTPYKTYPHI
tectupoBanusi (ACT) u umerorcs B Hanmuuuu B LleHTpe HH(GOpPMAIMOHHBIX TEXHOJOTHIM
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Kyol'AY.

Kpurtepun oneHKH 3HAHUI CTY/IEHTOB NPH NMPOBeeHUU TECTUPOBAHUSA:

OneHKka «OTJMYHOY» BBICTABIISICTCS MPHU YCJIOBUM IPAaBUIBHOTO OTBETA CTYJEHTa HE
MeHee yeM 85 % TeCTOBBIX 3aJaHuM;

O1eHKa «XOPOI0Y» BBICTABIISIETCS IPU YCIOBUU MTPABUIILHOTO OTBETA CTY/ICHTA HE MEHEE
gyeM 70 % TEeCTOBBIX 3aJIaHMIL;

OneHka «yIOBJIETBOPUTENbHO» BBICTABISICTCS TPHU YCIOBUU NPABUIBHOTO OTBETA
cryaeHta He meHee 51 %;

OueHka «HeyI0BJIETBOPHUTEIbHO» BBICTABIACTCS MPU YCIOBHHM MNPABWIHLHOTO OTBETA
cryaeHTa MeHee yeM Ha 50 % TecTOBBIX 3aJaHUM.

Kputepusimu ouenku pedepara sBISIIOTCS: HOBU3HA TEKCTa, 00OCHOBAHHOCTH BbIOOpA
HUCTOYHUKOB JINTEPATYPHI, CTENICHb PACKPBITUS CYIITHOCTH BOIMPOCA, COONIOACHUS TpeOOBaHUI K
0 OpMIICHHUIO.

OneHka «OTJIMYHO» — BBHIMOJTHCHBI Bce TpeOOBaHUS K HamucaHuio pedepara:
o0o3HayeHa mpobieMa u O00OCHOBaHAa €€ aKTyallbHOCTb;, CHENaH aHajh3 Pa3IUYHBIX TOYEK
3peHHsl Ha paccMaTpUBaeMyl0 NpoOJeMy H JIOTMYHO H3JI0KeHAa COOCTBEHHAs MO3MIINS,
c(OpMyIIMPOBaHBl BBIBOJBI, TEMa PACKpPHITA IMOJHOCTHIO, BbIAEPKAH O0BEM; COOIIOACHBI
TpeOOBaHUs K BHEUITHEMY O(OPMIIEHHUIO.

OneHka «Xopouo» — OCHOBHBIE TpeOOBaHUS K pedepaTry BBIIOIHEHBI, HO MPU ITOM
JOMYIIEHb HEeAOYETHl. B  4acTHOCTHM, HWMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepuana;
OTCYTCTBYET JIOTHUYECKasi IOCIIEAOBATEIFHOCTh B CYXICHUSIX; HE BBIICpXKaH 00bEM pedepara;
UMEIOTCS YITYIICHUS B 0(OPMIICHHH.

OueHka «yAOBJETBOPUTEIBHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUIGHHS OT
TpeOoBaHUil K pedepupoBaHui0. B yacTHOCTH, TeMa OCBEIICHA JIMIIb YACTHUYHO; JOIMYIIEHbI
(dakTrdeckue omuOKH B COJEPKaHuM pedepara; OTCYTCTBYIOT BBIBOJIBI.

OneHka «HeyJI0BJEeTBOPUTEIBLHO» — TeMa pedepara HE pacKpbiTa, OOHAPYKHUBACTCS
CYIIECTBEHHOE HETIOHUMAaHKUeE MPoOJIeMbl WK pedepar He MPeICTaBIeH BOBCE.

KpuTtepun onieHuBaHus1 0TBETA HA 3a4eTe:

YpoBeHb KauecTBa OTBETa CTYJAEHTAa Ha 3a4eTe OMpEAeNseTcs C HCIOJIb30BaHUEM
CIEAYIOUIEH CUCTEMBI OLIEHOK:

1. O1eHKa «32YTEHO» MPEIOIAraeT:

Xopoliee 3HaHHe OCHOBHBIX TEPMUHOB U TIOHSATHH Kypca,

Xopolee 3HaHWEe U BIIaJIEHUE METOAMH U CPEJCTBAMHU PEIICHUS 33]1a4;

[TocnenoBarenbHOE U3I0KEHUE MaTepralla Kypca;

YMmenue GopmMyaupoBaTh HEKOTOPBIE 000OIIEHHS 110 TEME BOIIPOCOB;

JlocTaTOYHO IMOJIHBIE OTBETHI HA BOIIPOCHI MPU CAaye 3K3aMEHa;

YMeHue ucnonap30Bath (hyHIaMEHTAIbHBIE TOHATHS U3 0a30BBIX €CTECTBEHHOHAYYHBIX U
ob1enpogecCuoHaANBHBIX AUCIIUIUIMH IPU OTBETE Ha dK3aMEHE.

2. O11eHKa «He 3a4TEeH0» IPEANOoaraer:

HeynonerBoputenpHOE 3HaHWE OCHOBHBIX TEPMUHOB M TIOHSTHH KypCa;

Heymenue pemars 3a1auu;

OTcyTCTBUE JIOTUKH U MOCIEA0BATEILHOCTH B U3JI0KEHUHN MaTepHralia Kypca;

Heymenue hopmynupoBaTh OTAETBHBIE BEIBOIBI M 0000IIEHHUS IO TEME BOIIPOCOB;

Heymenue ncnonps30Bath PyHIaMEHTATbHBIE TIOHITHS U3 0a30BBIX €CTECTBEHHOHAYYHBIX
1 o01IenpoecCHOHANBHBIX TUCIUIUIMH IPU OTBETAaX Ha dK3aMEHe.

Kpurtepuu oneHnBanus 0TBeTa HA IK3aMeHe:

OreHKa «OTJIUYHO» BBICTABIISETCS 00yUaroneMycs, KOTOPhIid 0071a1aeT BCECTOPOHHUMH,
CHCTEMAaTU3UPOBAHHBIMA W TJIYOOKMMH 3HAHHSMHU MaTeprayia ydeOHOW MTporpaMMbl, yMeeT
CBOOOIHO BBIMIOJNHATH 33J]aHUs, IPEIYCMOTPEHHbBIE YUeOHOM MPOrpaMMOii, YCBOUI OCHOBHYIO U
03HAKOMMWJICS C JOMOJHUTENbHOIN TUTEpaTypoil, peKOMEeHJ0BaHHON yuyeOHOH nporpammoii. Kak
MPaBUIIO, OIIEHKA «OTJIMYHO» BBICTABISETCS OOYyYaloOMeMyCsi YCBOMBIIEMY B3aWMOCBSI3b
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OCHOBHBIX TMOJIOKCHUA U TOHATUH JUCHUIUIMHBI B MX 3HAUEHUM s TpuoOperaeMoit
CHEIHUAIbHOCTH, MPOSBUBIIEMY TBOPYECKHE CIOCOOHOCTH B TOHMMAHUHU, H3JIOKEHUU W
UCIIOJIb30BaHUN y4eOHOTO MaTepuasia, NMpPaBUIBHO OOOCHOBBIBAIOUIEMY HPUHATHIC PELICHHUS,
BJIQ/ICIOIIEMY PA3HOCTOPOHHUMH HaBBIKAMU M MPUEMaMHU BBITIOJIHEHUSI IPAKTHUECKUX PadoT.

OrmeHka «XOpOIIo» BBICTABIACTCS OOydarouiemycsi, OOHapyKMBIIEMY IIOJIHOE 3HaHUE
MaTepuana Y4eOHOH NporpaMMbl, YCHEIIHO BBIMOJHSIOMIEMY HPEIyCMOTPEHHbIE Y4eOHOI
IIpOrpaMMoOM 3aJaHus, YCBOMBLIEMY MAaTepuajl OCHOBHOM JIUTEPAaTyphbl, PEKOMEHIOBAHHOU
yuebHoil mporpammoi. Kak mnpaBuio, OIEHKa «XOpOIIO» BBICTABISIETCA OO0ydYaromemycs,
MOKa3aBIIEMy CHCTEMAaTHU3WPOBAHHBIN XapakTep 3HAHUKA MO JUCHMIUIMHE, CIIOCOOHOMY K
CaMOCTOSITEIbHOMY ITOINOJITHEHUIO 3HAHUW B XOJIe JajbHenIel yaeOHol u npodeccrnoHanbHOM
JESATEIIbHOCTH, IPAaBWJIBHO NPUMEHSAIOIIEMY TEOPETUUYECKHE IIOJOKEHUS [pU pElIeHUU
MPAKTUYECKUX BONPOCOB M 3ajad, BIAJACIOIIEMY HEOOXOAMMBIMU HaBBIKAMHU U IpHEMaMH
BBITNIOJTHEHUS IPAKTUYECKUX padoT.

OneHka «ya0BJI€TBOPUTENbHO» BBICTABISETCS OOydaroleMycs, KOTOPBIH IOKa3al
3HAaHUE OCHOBHOTO MaTepHayia Y4eOHOU MporpaMMmbl B 00beME, JOCTATOYHOM M HEOOXOIMMBIM
JUIsL  ajbHeimeld yueObl W mpenacTosimied paboThl MO  CIENHUAIbHOCTH, CHPAaBHICS C
BBIMIOJTHEHUEM 3aJlaHUM, IPEeIyCMOTPEHHbIX Y4e€OHOW NporpamMMoi, 3HAKOM C OCHOBHOM
JUTEpaTypoil, PEKOMEHJIOBaHHOW  yueOHOW  mporpammoil. Kak  mpaBuio, oOlieHKa
«YJIOBJIETBOPUTEILHO» BBICTABIISICTCS] 00yYarOIMIEMYyCsl, JOMyCTUBIIEMY TTOTPEIIHOCTH B OTBETAX
Ha 9K3aMEHE WJIM BBITIOJHEHUH SK3aMEHAIIMOHHBIX 3a/IaHUui, HO 00JIaaroieMy He0OX0AMMBIMU
3HAHUSIMH [I0J] PYKOBOACTBOM IIpENoOAaBaTeNs Il YCTPAHEHMs J3THX IIOTPEUIHOCTEH,
HapYIIAIOIIEMY IOCIEeJOBATEIFHOCTh B M3JI0KEHUH Y4eOHOTO0 MaTepuaja U HCHBITHIBAIOIIEMY
3aTpyHEHUS IPU BHIIIOJHEHUH MTPAKTUYECKUX PaloT.

OneHka «Hey/I0BJIETBOPUTEIBLHO» BBICTABISIETCd OOy4aromeMycs, HE 3HAIOLIEMY
OCHOBHOHM 4YacTH MaTepuasia y4eOHOW MpOorpamMMBl, JOMYCKAMEMY TPUHIATHAIBHBIE OIIHOKA
B BBIMOJHEHUH MPEIyCMOTPEHHBIX yueOHOW MporpaMMoil 3aaHuii, HEYBEPEHHO C OOJBUINMHU
3aTPYAHCHUSIMH  BBINIOJIHSIOUIEMY  TpakTudeckue  paborel. Kak  mpaBuio,  oOImeHka
«HEYJIOBJIETBOPUTEIBHO» BBICTABISETCA OOY4YalOLIEMYCsl, KOTOPBI HE MOXET INPOJODKUTh
o0ydeHHe WM MPUCTYNUTh K JIEATEIbHOCTH MO CHEIUAIbHOCTH MO0 OKOHYaHUHM YHHMBEpPCUTETa
0€3 JIOTIOIHUTENBHBIX 3aHATHI 110 COOTBETCTBYIOIIEH AUCIUIIIUHE.

8 IlepeuyeHb OCHOBHOI M JOMOJHUTEIbLHO JUTEPATYPHI

OcHoBHas JIUTEepaTypa
1 ApunnueBa M.B. Maremaruka: 6a30Bblii Kypc [DIEeKTpOHHBIN pecypc]: yued. mocobue
/ N. B. Apunnuesa; Ky0. roc. arpap. yu-T um. .T. TpyOununa. - Kpacnonap : Ky6I'AY, 2017. -
67 c. : Pexum pnocryma: https://edu.kubsau.ru/file.php/111/metodgmu_so_stranicami.pdf -
O6pazoBarenbHblil noptan Kyol'AY.

2 ApunnyeBa U.B. MaTtemaTuka: OCHOBHBIC pa3zielibl [ DJIEKTPOHHBIN pecypc] : cO. 3amaq
/ U. B. Apunnuesa; Ky06. roc. arpap. yu-t um. U.T. Tpybununa. - Kpacnogap : Ky6I'AY, 2017. -
43 ¢. : Pexum gmocryma: https://edu.kubsau.ru/file.php/111/TlIppovik_gmu.pdf -
Ob6pazoBarenbHblil mopran Kyol'AY.

3 [Munaves, B. C. Bricmas marematuka : yueOHuk / B.C. IllumaueB. — Mocksa :
NH®PA-M, 2019. — 479 ¢. — (Bricmiee odpa3oBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekct : AIIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/990716

JlomoJIHuTeIbHAS JIMTepaTypa

1 CmonenneB B. M. OObikHOBeHHBIE MU (hepeHIHaTbHbIE YpaBHEHUS [DIEKTPOHHBIN
pecypc]: yueb. mocodue / B. M. Cmonenues, 1. B. ApuanueBa. — Kpacnonmap: KyoI'AY, 2016.
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https://edu.kubsau.ru/file.php/111/metodgmu_so_stranicami.pdf
https://znanium.com/catalog/product/990716

— 125 C. Pexum JIOCTyTa:
https://edu.kubsau.ru/file.php/111/0DU Smolencev Arinicheva_2016.pdf - O6pa3oBaTenbHbIi
noptan Ky6I'AY.

2 ApunuueBa M. B. Maremarnueckas JIOTUKa W 3JEMEHThI TECOPUM MHOXKECTB
[DnekTpoHHEbIH pecypc]: yueo. mocoodue / 1. B. ApunuueBa. — KpacHonap : KyoI'AY, 2018. — 68
c. : Pexxum mocryma: https://edu.kubsau.ru/file.php/111/matlogika2018.pdf - O6pa3oBarenbHbIii
noptan KyoI'AY.

3 ApunuueBa WM. B. JluddepeHnumanpHbie ypaBHEHHUS U PSJAbl: SKOHOMHUYECKHMA
OakamaBpuat [DNEeKTpOHHBIN pecypc]: yueb. mocobue / ApunnueBa M. B., Apunnues 1. B. —
Kpacunomap: KyoI'AY, 2016. — 114 c.

Pexxum  nmocryma: https://edu.kubsau.ru/file.php/111/metoddifur_23.11.2016.pdf -
O6pa3zoBarenpHbIil moptan Kyol'AY.

4 Cwmonennes B.M. Jluneiinas anreOpa M aHanuTH4YecKas TeOMETpHs: OakalaBpuaT
[DnexTponHbIi pecype] : yueb. nmocodbue / B. M. Cmonennes, 1. B. ApunnueB. — KpacHonap:
KyoT'AY, 2016. — 194 C. : Pexum JOCTYyIIA:
https://edu.kubsau.ru/file.php/111/LAIAG_Smolencev Arlnlchev 2016.pdf - O6pa3zoBaTenbHBIIH
nopran KyoI'AY.

9 Ilepeyenn pecypcoB HHG(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH
«HTepHeT» DJIEKTPOHHO-OMOJIMOTEYHbIE CHCTEMbl OHOJMOTEKH, HCHOJb3yeMble B
Kyol'AY

Iepeuens IBC

Ne HaumeHoBaHue Tematuka Cceblika
1 Znanium.com VuusepcanpHas | https://znanium.com/
2 IPRbook YuusepcansHas | http://www.iprbookshop.ru/
3 OopazoBarenbhbiii moptan Kyol'AY | Vuusepcanbhas | https://edu.kubsau.ru/

10 MeToauuecKkue YKazanusl 1Jist oﬁyqamumxca 0 OCBOCHUIO NUCIHUITJINHBI

1 ApunuueBa U.B. MareMarrka: METOAMYECKUE YKa3aHUS 110 BBIITOJIHEHHUIO
KOHTPOJIbHBIX PAa0OT s oOydarommxcst QaxynbTeTa 3a04HOTO OOYYEHHUS HaIpaBlICHHS
noarotoBku 38.03.04 «['ocymapcTBeHHOE M MYHMIMHOAIbHOE YyrpaBiaeHue». — KpacHonap:
Ky6I'AY, 2019. — 51 c. - https://edu.kubsau.ru/file.php/111/MU20.12_521112 v1 .PDF

2 ApunnueBa WM.B. MaremaTtuka: METOOMYECKHE YKa3aHUS 110 BBIIOJHEHUIO
CaMOCTOSITENIbHOM ~ paboThl  OOyd4aromIMMHCA ~ HampaBieHus  noarotoBku  38.03.04
['ocymapcTBeHHOE M MYHMIMIIAJIBHOE YIPABICHUE HANpPaBICHHOCTh «l'ocymapcTBEHHOE U
MyHULIMNIaJbHOE  ympaBieHue». - Kpacnomap: KyoI'AY, 2019. - 88 c. -
https://edu.kubsau.ru/file.php/111/UMRGMUsamostojatelnaja_rab_521454 v1_.PDF

11 MepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHIi, HCIIOJIb3yEeMBbIX
IPH OCYLIECTBJICHUH 00pPa30BaTEJILHOIO NIPoIecca

50


https://edu.kubsau.ru/file.php/111/ODU_Smolencev_Arinicheva_2016.pdf
https://edu.kubsau.ru/file.php/111/matlogika2018.pdf
https://edu.kubsau.ru/file.php/111/metoddifur_23.11.2016.pdf
https://edu.kubsau.ru/file.php/111/LAiAG_Smolencev_Arinichev_2016.pdf
https://znanium.com/
http://www.iprbookshop.ru/
https://edu.kubsau.ru/
https://edu.kubsau.ru/file.php/111/MU20.12_521112_v1_.PDF
https://edu.kubsau.ru/file.php/111/UMRGMUsamostojatelnaja_rab_521454_v1_.PDF

Nudopmannonusie TEXHOJIOTHH, HCIIOJIb3YyEMBIE npu OCYUIECTBJICHUU
00pa30BaTeNbHOTO Mpoliecca Mo AUCHUIUIMHE MO3BOJIAIOT: 00€CIIeYUTh B3aUMOCHCTBIE MEXKIY
y4aCcTHUKaMU O00pa30BaTEIBHOTO IMPOIECCa, B TOM YHWCIIC CHHXPOHHOE WM (MJIM) aCHHXPOHHOE
B3aUMOJICCTBUE TocpencTBoM cetu "MHTepHer"; ¢dukcupoBaTh X0 00pa3oBaTEIbLHOTO
Ipolecca, pe3yJabTaToB MPOMEXKYTOUHON aTTECTAly 110 JAUCLUIIIIMHE U PE3YyIbTaTOB OCBOEHUS
o0pa3oBaTeNbHOIl MPOrpaMMbl; OpPraHU30BaTh MHpPOLECC 00pa30BaHUS IyTEM BHU3YyalH3alUU
u3ydaeMoil WH(OpPMAlUKU TOCPEICTBOM UCIOIB30BaHUS IPE3CHTAIMOHHBIX TEXHOJOTHUH;
KOHTPOJIMPOBATh PE3yJIbTaThl 00YUEHUSI Ha OCHOBE KOMIIBIOTEPHOI'O TECTUPOBAHMSI.

11.1 Ilepeyenn qunen3uonnoro IO:

Ne | HammeHoBaHue Kparkoe onucanue
Microsoft Windows OmnepanroHHast CHCTEMA
2 | Microsoft Office (Bximrouaer Word, Excel, PowerPoint) | [TakeT opucHbIx
MIPUITOKEHU I

11.2 Ilepedyenb npodeccHoHANBbHBIX 023 JAHHBIX M MH(POPMAIMOHHBIX CIIPABOYHbBIX
cUCTeM:

No Haumenosanue Temaruka DJIEKTPOHHBIN aJipec
1 ['apanT ITpaBoBas https://www.garant.ru/
2 KoncynbranT IIpaBoBas https://www.consultant.ru/
3 HayuHnas snexTpoHHas | YHUBepcalbHAS https://elibrary.ru/
6ubnunoreka eLibrary

12. MaTtepunanbHO-TeXHHYECKOe o0ecrieyeHue O0y4eHHUs1 110 AUCHHUILVIMHE VIS JINL ¢
OB3 u unBaaINI0B

BxonHas rpymnmna B TlaBHbIN y4eOHBIN KOpIyC 000pYyI0BaH MaHAyCOM, KHOTIKOW BBI30BA,
TaKTWIBHBIMA ~ TaOJIMYKaMHU, OMNOPHBIMH  TMOPYYHSAMH, MPEAYNPEKIAIONUMUA  3HAKAMH,
JOCTYIHBIM PacIIUPEHHBIM BXOJOM, B KOPIyCE€ €CTh CIENHaIbHO 00OpYyIOBaHHAs CaHUTapHas
koMHarta. [lns mepememnienus wuHBamuAoB u JIOB3 B momemeHun wuMeeTcs NEpeBHKHON
TYCEeHUYHbI CTyNneHbKoxoJ. Kopryc ocHamieH NnpoTHUBOMOKAapHOM 3BYKOBOM M BHU3yallbHOM
CUTHAaJN3aIue.

[TnanupyemMble mMOMEIIeHHs ISl MPOBEICHUS BCEX BUIOB yUeOHOU AESITENFHOCTH

HanmenoBanme HanmenoBanme momemenuii st | Aapec (MECTOIOI0KEHHE)
y4eOHBIX TPEMETOB, | TPOBEACHUS BCEX BUAOB yueOHOU MOMEIIEHUH JI1s
KYpCOB, IUCIUIUINH | JEATCILHOCTH, TPSTYCMOTPEHHON | TIPOBEJCHHS BCEX BUIIOB
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WHBIX BUJIOB YI€OHOW | TOMEIICHHH I CAMOCTOSITEIIbHOM MPEyCMOTPEHHOM
NESITEIbHOCTH, paboThI, C yKazaHUEM MEePEUHS y4eOHBIM IIJIAaHOM (B
MIPETYCMOTPECHHBIX OCHOBHOTO 00OPY/IOBaHWS, CiTyJae peanu3ariu
y4eOHBIM TUTAHOM y4eOHO-HATJISIHBIX TOCOOU 1 00pa3oBaTeIbHBIX
o0OpazoBaTenbHON HCIIOJIE3YEMOTO IMPOTPAMMHOTO MPOrpaMM B CETEBOU
MIPOTPaMMBbI obecrnieueHus (hopMe JOTIOTHUTETHHO
YKa3bIBAETCs
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HaMMCHOBAaHUEC

OpraHu3aluu, ¢ KOTOpou
3aKJII0YEH JOTOBOP)
2 3 4
Martemartuka ITomemenue Ne221 I'VK, momans

[Tomemenune Nel14 300, nmomiaab
— 43M2?; mocagoOYHBIX MeCcT — 25;

(BBITIOJIHEHUS KYPCOBBIX padoT),
IPYIIOBBIX U MHIUBUAYAIBHBIX

o6yqarom1/1xc51 C UHBAJIMJHOCTBIO U

cCrieuanu3nupoBaHHas MeOeb
(yueOHas mocka, yaeOHast MeOeb),

— 101Mm2; mocaoYHBIX MECT —
95; yueOHas ayaquTopus JIst
MIPOBEICHUS 3aHATUH JICKIIMOHHOTO
THUIIA, 3aHATHI CEMUHAPCKOTO
THIIA, I/ CAMOCTOSATEIbHOM
paboThL, KypcOBOTO
MPOSKTUPOBAHUS (BBITIOTHCHHS
KYPCOBBIX paboT), TPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYIIEr0 KOHTPOJIS U
MIPOMEXYTOYHOH aTTeCTaIny, B
TOM YHCIIE I 00Y4arOIIUXCS C
uHBaIUIHOCTHIO 1 OB3
creluanu3upoBaHHas MmeOeb
(yueOHas mocka, yueOHas MeOenb),
B T.4 JUI 00Y4arOIIUXCS C
nHBanuaHocThio 1 OB3;
TEXHUUYECKUE CPECTBA O0yUeHUS,
HaOOPBI AEMOHCTPALIMOHHOTO
o0opynoBaHus U y4eOHO-
HarJISITHBIX TI0coOuii (HOYTOYK,
MIPOEKTOP, SKpaH), B T.4 AJIs
00yJaroIuXCcsi C HHBATUIHOCTHIO U
OB3;
pOrpaMMHOE 0OecIIeUeHHE:
Windows, Office.

yueOHas ayJUTOpus s
MPOBEICHUS 3aHATHI
CEMHUHApPCKOI0 TUIA, JUIsS
CaMOCTOSITENIbHOM paboThI,
KYPCOBOTO IPOEKTUPOBAHHUS

KOHCYHBT&HHﬁ, TEKYIIETO
KOHTPOJIA U HpOMC)KYTO‘-IHOI\/II
arreécraiuu, B TOM YHCJIC OJId

OB3

B TOM YMCJIC HJIA O6y‘-IaIOI_I_II/IXCH C

nHBaaugHocThio 1 OB3

350044, Kpacnogapckuii
kpaii, r. Kpacnonaap, yi.

nMm. Kanunanna, 13

13. OcoOennocTn opranusauuu o0ydenus juu ¢ OB3 u nnBaauI0B

52



Jnst uaBammoB u ui ¢ OB3 MokeT n3MeHAThC 00BEM NUCHMIUIMHBI (MOAYJIS) B dacax,
BBIJICJIEHHBIX Ha KOHTAKTHYIO paboTy oOydaromierocs ¢ mpernojaBareneM (1Mo BUIaM y4eOHBIX
3aHATUH) U HA CaMOCTOSITENBbHYIO paboTy oOydaromerocs (MpU 3TOM HE YBEIWYUBACTCS
KOJINYECTBO 3aYETHBIX €IMHUII, BBIICTICHHBIX HA OCBOCHUE IUCIUILTNHBI).

@DOH/IBI OIICHOYHBIX CPEICTB AANTUPYIOTCS K OTPaHUYCHUSIM 310POBbSI U BOCTIPUSATHUS
uHpOpPMAaLIUU 00YJaIOLTIMHCS.

OcHoBHble (HOpPMBI MpEACTaBICHUS OICHOYHBIX CPEICTB — B MEYaTHOM (opme wid B
(dbopMe EKTPOHHOTO JOKYMEHTA.

®opMBbI KOHTPOJISI U OLIEHKH Pe3yJbTaToB 00y4eHUus1 MHBAIUA0B u jun ¢ OB3

Kareropun
CTYJIEHTOB C
OB3u
WHBAJIUIHOCTBIO

®opma KOHTPOJIS M OLIEHKU Pe3yIbTaTOB 00yueHus

C napywenuem
3peHus

- yCTHas IpOBEpKa: JUCKYCCUM, TPEHHMHIH, KpPYIJblEe  CTOJIBI,
cobecesi0BaHusl, YCTHBIE KOJUIOKBHYMBI U JIp.;

- C HCIOJIb30BaHUEM KoMmmbloTepa M creuuainsHoro [10: pabora c
AJIEKTPOHHBIMU 00pPa30BaTEIbHBIMU PECYpCaMH, TECTHPOBAHUE, pedepatsl,
KypCOBBbI€ IPOEKTbI, JAUCTAHIMOHHbIE (DOPMBI, €CIU IO3BOJIIET OCTpPOTa
3peHus - rpaduyeckre paboThl U ap.;

IIPU BO3MOYKHOCTH ITMCbMEHHAs POBEPKA C UCIOIb30BAaHUEM pellbedHO-
TOUYEYHOU cucteMsl bpaiiiis, yBennyeHHoro mpudTa, NCIOIb30BaAHNE
CIELUABbHBIX TEXHUUECKUX CPEACTB (TU()IOTEXHUYECKUX CPENICTB):
KOHTPOJIbHBIE, rpaduiueckue padoThl, TECTUPOBAHKE, TOMALTHHUE 3aJaHUS,
3CCe, OTUETHI U JIP.

C Hapywenuem
cnyxa

- NUCbMEHHAsi NPOBEpPKa: KOHTPOJIbHBIE, Tpaduyeckue padoThl,
TECTUPOBAaHUE, JOMAlIHWE 3aJaHMs, 3CCE, IHCBMEHHBIE KOJIJIOKBUYMBI,
OTYETHI U JIp.;

— C WCIOJb30BaHMEM KOMIIbIOTEpa: paboTa C  3JIEKTPOHHBIMHU
o0Opa3oBaTeNbHBIMU  pecypcamMH, TECTUpPOBaHME, pedeparbl, KypCOBbIE
MIPOEKTHI, rpaduueckre paboThl, AMCTAHIIMOHHBIE (POPMBI U Jp.;

IpyU  BO3MOKHOCTH YCTHasl POBEpPKa C UCIOJb30BAHUEM CIEIIHAIbHBIX
TEXHUYECKHUX CPENICTB (ayIUOCPEICTB, CPEICTB KOMMYHHUKALIUHY,
3BYKOYCHJIMBAIOLEH anmapaTypsl U Ap.): TUCKYCCUH, TPEHUHTH, KPYTJIble
CTOJIbI, coOece/I0OBaHMUsl, YCTHbIE KOJUIOKBUYMBI U JIp.

C Hapywenuem
ONnopHo-
08uU2aMenbHO0
annapama

- MUCbMEHHAs MPOBEPKA C UCIIOJIb30BAHUEM  CHEIMaIbHBIX
TEXHUYECKUX CPEICTB (abTEpHATUBHBIX CPEJCTB BBOJAA, YINPABJICHUS
KOMITBIOTEPOM U JIp.): KOHTPOJIbHBIE, Tpadudeckue paboThl, TECTHPOBAHUE,
JIOMaIIHUE 331aHUs, ICCE, TMCbMEHHBIE KOJUIOKBUYMBI, OTYETHI U JIP.;

- yCTHasl IPOBEPKa,  C UCIOJIb30BAHWEM  CHElHabHBIX
TEXHUYECKUX CPEIACTB (CpEACTB KOMMYHHMKALMN): JNUCKYCCHH, TPEHHHIH,
KpYTJble CTOJbI, COOeCe1I0BaHusl, YCTHbIE KOJNIOKBUYMBI U JIp.;

C UCTIOJIb30BaHUEM KOMITbIoTepa U crieruanbHoro [10 (anbTepHaTUBHBIX
CpEICTB BBOJAa U yIpaBJIeHUS KOMIIBIOTEPOM H JIp.): paboTa ¢
3JIEKTPOHHBIMU 00pa30BaTeIbHBIMH PECYpCaMt, TECTUPOBaHKE, pedepaTsl,
KYPCOBBIE MPOEKTHI, rpad)uuecKue paboThI, AUCTAHITHOHHBIEC (DOPMBI
MPEANOYTUTENIbHEE 00YJalOUIMMCs, OTPAaHUUYEHHBIM B IIEPEIBUKEHUHN U JIP.
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AanTanus npoiuexypbl MpoBeIeHNs MPOMEKYTOYHOMH ATTECTAIMM IJIsi HHBAJTHI0B
u Jun ¢ OB3:

B xone nposeneHus NpOMEKyTOYHOM arTeCTaluy PEeyCMOTPEHO:

- IpebsBICHUE O0YYarolMMCs MEeYaTHbIX U (WJIM) 3JIEKTPOHHBIX MaTepHUajoB B
dopmax, aganTUPOBaHHBIX K OTPAHUYCHHUSM UX 37]0POBbS;

- BO3MOXHOCTb IOJIb30BaThCs MHIMBHUIYaJIbHBIMH YCTPOHCTBAMU M CpPEACTBaMH,
HO3BOJISIOIIMMY a/1alITUPOBATh MaTepUalibl, OCYLIECTBIIATh NPUEM U Nepenady MHPOpMaLUU C
YY4€TOM UX UHIMBUYyaJIbHBIX OCOOCHHOCTEN;

- yBEJIMYEHHUE NPOJODKUTEILHOCTH MPOBEICHUS aTTECTALUH;

- BO3MOXHOCTb IPUCYTCTBUS ACCHUCTEHTa U OKa3aHUSA MM HEOOXOIMMON MOMOULIM
(3aHATH paboyee MeECTO, IMEPEeABUIAThCS, MPOYUTATh M OPOPMUTH 3aJaHue, OOLIATHCA C
IIPENOAABATEIIEM).

@DopMbl TPOMEXKYTOUHON aTTecTalMM [l UHBAIMI0B U Jull ¢ OB3 1omKHBI y4uTHIBATh
WH/IUBUYaIbHBIE W TICUXO(U3WYECKHEe OCOOCHHOCTH OO0YyYaromerocs/o0y4yammuxcs o
AOIIOII BO (yctHo, mucbMeHHO Ha Oymare, NHCbMEHHO Ha KOMIIbIOTepe, B ¢dopme
TECTUPOBAHUSA U T.IL.).

CrnennanbHble ycJ0BHs, o0ecnieunBaeMble B IpoLecce NpenogaBaHus JMCIUILTHHbI
CmyOenmol ¢ HApYWeHUAMU 3PEHUs.

- [pelOCTaBlIeHuE O00pa30BaTEIIbHOIO KOHTEHTa B TEKCTOBOM AJIEKTPOHHOM
¢dopMmaTe, MO3BOJSIOLIEM MEPEBOAUTH IUIOCKONEYATHYI0 HH(OPMALMIO B ayAHaJbHYI0 WIH
TaKTWIBHYIO (hopMy;

- BO3MOXXHOCTh ~ MCIIOJIb30BaTh HMHAMBHAYAJIbHbIE YCTPOWCTBAa U  CPEACTBA,
MO3BOJISIOIINE QAN TUPOBATh MAaTEPUANIbI, OCYHIECTBIATh MPUEM H Tepenady UHPOpPMaluu ¢
Y4€TOM MHJMBUAYATBHBIX OCOOEHHOCTEN M COCTOSIHUS 3/J0OPOBbS CTY/ICHTA;

- MIPEIOCTAaBIEHUE BO3MOXKHOCTH MPEJKYPCOBOTO O3HAKOMJIEHUSI C COJIEp)KaHHUEM
yu4eOHOW AMCUMIIMHBI M MaTepHajioM IO Kypcy 3a CuéT pa3MelleHuss HHpopManuu Ha
KOPIIOPAaTUBHOM 00pa30BaTeIbHOM MOpTAJIE;

- MCIIOJIb30BaHUE YETKOTO M YBEJIMYEHHOI'O MO pasMepy WpudTa U rpapuueckux
00BEKTOB B MYJIbTUMEIUNHHBIX MTPE3CHTALUAX;

- UCIIOJIb30BAaHUE HHCTPYMEHTOB  «JIylla», <«IIPOXKEKTOp» HpH pabore ¢
WHTEPAKTUBHOMN JOCKOM;

- 03BYYHMBaHHE BU3YyalbHON MH(pOpPMAIMHU, NPEICTABICHHON 00yJaroIMMCs B X0/I€
3aHATHUH;

- obecrieueHre pa3fgaTOYHBIM  MaTepuajoM, AyOaupyromuMm uH)OopMaImio,
BBIBOJIUMYIO Ha DKpaH;

- HaJIM4YMe MOJAMUCEH M OMHMCAaHUS y BCEX HUCIONb3YeMBIX B Ipolecce o0yueHHs
PUCYHKOB M MHBIX I'pa)Ui4ecKUX OOBEKTOB, UYTO JAET BO3MOXKHOCTh NEPEBECTH MHUCHMEHHBIN
TEKCT B ayJUaJIbHBIM,

- o0ecrieyeHre 0COOOr0 PEUYEeBOr0 peKMMa IMPENoJaBaHUA: JIEKIMH YHUTAIOTCS
IPOMKO, pa300p4yMBO, OTYETIMBO, C MAy3aMU MEXJy CMBICIOBBIMH OJloKaMH HH(MOpMAIHH,
oOecrieunBaeTcs MHTOHUPOBAHUE, MOBTOPEHUE, AKIIECHTHUPOBaHHE, MPO(UIAKTUKA PACCEUBaHUS
BHHUMAaHUS;

— MUHHUMH3AIAS BHEITHETO IymMa W OOECIeYeHHE CIOKOWHON ayaualbHON
00CTaHOBKU,

- BO3MOXXHOCTh BECTH 3alKCh y4eOHOM MH(OpMalUU CTyJeHTaMH B YAOOHOU uis
HUX (opme (ayauaibHO, aylMOBU3YyaJlbHO, Ha HOYTOyKe, B BHJE IIOMETOK B 3apaHee
MOJrOTOBJICHHOM TEKCTE);

- YBEJIMYEHHUE JI0JIM METOJOB COLMAIBbHON CTUMYISLMU (oOpallieHue BHUMAaHMS,
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amneuIALys K OTPAaHUYCHUSM 110 BPEMEHHU, KOHTAKTHBIE BHJIbI pabOT, TPYIIIOBBIE 3aaHus U JIp.)

Ha NPaKTHUYECKUX U JJa0OPAaTOPHBIX 3aHATHIX;

— MHHUMHU3UPOBAHME 3a/1aHUH, TPEOYIOINX aKTUBHOTO HCIOJIb30BAHUS 3PUTEIBHON MaMSITH U
3pUTEIBLHOIO BHUMAHMS,

— TNPUMEHEHUE MOATAITHOW CHCTEMBI KOHTPOJIsS, 00Jiee YacThlii KOHTPOJIb BBHIIOIHEHUS 3aJaHUN
JUISL CAMOCTOSITENTbHON PabOTHI.

Cmyoenmol ¢ HapyWeHUAMU ONOPHO-08U2AMENILHO20 Annapama
(MaJ10MOOMIIbHBIE CTYAEHTbI, CTY/IeHThl, MMeIoIIie TPYAHOCTH NepeABHKEeHUs U
MaTOJIOTMI0 BEPXHUX KOHEYHOCTEH)

- BO3MOXHOCTb MCIIOJIb30BaTh CIELMAIbHOE IPOrpaMMHOE oObOecliedeHue Hu
crienuansbHOe OOOpPYIOBAaHME W IMO3BOJISIONIEE KOMIICHCHPOBATH JBUTATEIHOE HAPYIICHUE
(KOJSICKU, XOJYHKH, TPOCTH H JIp.);

- IIPEIOCTABIIEHUE BO3MOKHOCTH MIPEIKYPCOBOTO O3HAKOMIIEHUS C COJAEPKAHUEM
y4eOHOI TUCHMITIMHBI U MaTepHUajIoM IO KypcCy 3a CuéT pa3MmeleHus HHGopMaly Ha
KOPIIOPaTUBHOM 00pa30BaTeIbHOM [1OPTAJIE;

- IPUMEHEHHE JOMOIHUTENBHBIX CPE/ICTB aKTUBH3ALMU IPOLIECCOB 3alIOMUHAHUS U
MIOBTOPEHUS;

- OI10pa Ha OIpe/IeICHHbIE U TOUHbIE IOHATHS;

- UCTIOJIB30BAaHUE IS WILTIOCTPAIIMA KOHKPETHBIX IPHMEPOB;

- IPUMEHEHHE BOIIPOCOB Ui MOHUTOPUHTA TOHUMaHUS;

- pa3zeneHne u3y4aeMoro Marepruaia Ha HeOOJbIIne JIOTHIECKNe OJI0KH;

- yBEJIMYEHHUE JI0JU KOHKPETHOI0 MaTepualia U coOII0IeHUe MPUHLIUIA OT
IIPOCTOTO K CJI0KHOMY IIPU 00BSCHEHUU MaTepUala;

- HaJIn4Me 4ETKOM CUCTEMBI U aJITOPUTMA OpPraHU3alui CaMOCTOSTENIbHBIX PadoT 1
IIPOBEPKU 3aJaHU ¢ 00s3aTeIbHON KOPPEKTUPOBKOM 1 KOMMEHTapUsIMU;

— YBEJIMYEHUE JOJU METOJIOB COLMAIBHOM CTUMYNALMU (oOpallieHHe BHUMAHUS,
AmMeTSIHs K OTPAHWYCHUSIM 110 BPEMEHH, KOHTAKTHBIE BUIBI paOOT, TPYIIOBBIE 3a1aHUs JIp. );

- oOecrieyeHre OeCpensITCTBEHHOIO JIOCTYIA B TIOMEIIEHUS, a TaKkKe MpeObIBaHUs
HUX;

— HaJIN4Me BO3MOKHOCTH MCIIOJIb30BaTh MHIMBUAYAIbHbBIE YCTPOICTBA U CPEACTBA,
MO3BOJISIOIINE  OOECIEYNUTh PEANN3alUI0 JIPrOHOMUYECKUX MPHHIUIOB U KOM(pOpPTHOE
npeObIBaHNE Ha MECTE B TEUEHHUE BCEro nepuoja ydé€on! (IOJICTaBKH, CHeHalbHble MOAYIIKH U

ap.).
CTyaeHTBI ¢ HAPYLIEHUSIMH CJIyXa (TJIyxXue, caadoc/bImaniue, o3 H0orJa0xiuue)

- MpeIocTaBleHue 00pa30BaTEIbHOTO KOHTEHTa B TEKCTOBOM JJIEKTPOHHOM
dbopmare, TO3BOJISIONIEM IEPEBOAUTh AyIUATBHYIO (OpPMY JEKIUH B IHIOCKONEYATHYIO
UHPOPMAILIUIO;

— HaJIMYME BO3MOXXHOCTH WCIIOJIb30BaTh HWHIWBUIYAIbHBIC 3BYKOYCHIJIMBAIOIINE
YCTPONCTBA U CYpAOTEXHUUYECKHE CPEICTBA, MO3BOJISIIONINE OCYIIECTBIIATH MPUEM U TIepenady
uH(pOpPMAIIUK; OCYIIECTBIIATh B3aUMOOOPATHBIN MEPEBO TEKCTOBBIX U aynnodaiinoB (OJIOKHOT
JUUISL peYEBOTO BBOJIA), @ TAKXKE 3aMUCh U BOCIIPOM3BEICHUE 3pUTEIbHON HHPOPMAITIH.

— Hajgu4he CHUCTeMbl 3aJaHHii, 00eCleYMBaIONINX CHUCTEeMATH3aIMI0 BepOaTLHOTO
MaTepuaia, ero CXeMaTHu3aluio, MepeBo/] B TAOIHIIBI, CXEMBbI, OTIOPHBIE TEKCTHI, TTIOCCAPHIA,

— HaJW4YMe HarJBIIHOTO COMPOBOXKICHHS H3y4aeMOTo wmarepuaia (CTPYKTypHO-
JIOTUYECKHE CXEMBI, TaOJIuIpl, rpadMKki, KOHIEHTPUPYIOIIHE W oOobmarmue uHpopmalmio,
OTIOpPHBIE KOHCTIEKTHI, pa3/1aTOUHBII MaTepuan);

—  Hajguyue YETKOM CHUCTEMBI M aJIrOpUTMa OPraHU3aIMH CaMOCTOSATEIBHBIX palboT U
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NPOBEPKU 33aJJaHUI C 00s3aTeIbHOI KOPPEKTUPOBKOM U KOMMEHTAPHUSIMH;

— oOecrieueHNEe TPAKTUKH OIEPEXKAMOIIEro UTCHHs, KOTJIa CTYACHTHl 3apaHee
3HAKOMSITCS C MAaTEPHUAJIOM M BBLICISIOT HE3HAKOMBIE U HETIOHSTHBIE CI0BA M (pparMeHTHhI;

— 0coObIli pedeBOl pexuM paboThl (OTKa3 OT JUIMHHBIX (pa3 W CIOKHBIX
NPEUIOKEHUH, XOpoIlash apTHKYISIUS;, YEeTKOCTh W3JI0XKCHHUs, OTCYTCTBHE IIMIIHUX CJIOB;
noBTOpeHue (ppa3 6e3 U3MEHEHUS CIIOB M MOPSAJIKA UX CIEJOBaHUS; 00ecreueHe 3pUTeIbHOTO
KOHTAaKTa BO BpEMsi TOBOPEHHUS M 4YyTh OoJjiee MEUICHHOTO TeMIa PEYH, HCIOJIb30BaHUE
€CTECTBEHHBIX KECTOB U MUMHUKH);

— 4€TKOoe COOJIIOJICHHE alrOPUTMa 3aHSATHS M 3aJlaHUH JUISI CAMOCTOSATEIBHOW paboThI
(Ha3pIBaHME TEMBI, MMOCTAHOBKA IIEJIM, COOOIICHHE M 3alKCh IUIAHA, BBIACICHHE OCHOBHBIX
NOHATUI M METOJIOB MX HW3Yy4YCHHs, yKa3aHHE BHJIOB JEATEILHOCTH CTYACHTOB M CIOCOOOB
NPOBEPKH YCBOCHHS MaTepHualla, CJIOBapHas pabora);

—  coOmroieHne TpeOOBaHMA K MPEAbSBISIEMbIM Y4eOHBIM TeKcTaM (pa30HUBKa TEKCTa HA
YaCTH; BBIJCIICHUE OTIOPHBIX CMBICIOBBIX MTyHKTOB; MCIIOJI30BAaHUE HATJISIIHBIX CPENICTB);

- MUHHMH3ALMS BHEITHUX IIIYMOB;

— TPEIOCTaBJIICHUE BO3MOXHOCTH COOTHOCHTH BepOalbHBIN M TpapUuecKuil MaTepHal;
KOMILIEKCHOE KCIIOJIb30BAaHHE MHCBMEHHBIX W YCTHBIX CPEJCTB KOMMYHHKAIIMU TPU padoTe B
rpymre;

— COYCTAHME HA 3aHATHUSAX BCEX BHIOB PEUCBOM JCATEIBHOCTU (TOBOPEHUS, CIYIIAHUS,

YTEHUS, MMChMa, 3PUTEIBHOTO BOCIPUSATHS C JIMIIA TOBOPSIILETO).

CTyaeHTBHI ¢ IPOYMMU BUIAMU HApyIIeHU
(LI ¢ HapylIeHUsIMH pe4H, 3200/1eBaHUSI JHIOKPUHHOM, IEHTPAJIbHOI HEPBHOM H
cep/ieYHO-COCYAUCTOI CHCTeM, OHKOJIOTHYecKHe 3200/IeBaHMA)

— HaAJIN4YHUC BO3MOXKXHOCTHU UCIIOJIB30BaTh I/IHIII/IBI/II[yaJH)HI)IC yCTpOfICTBa nu CpeI[CTBa,
MO3BOJIAIONINE OCYIIECTBIATh NPUEM U Tepeaady HHPOpMaIH;

— HaJgM4ue CUCTEeMBbI 3aJJaHHi, 00eCTIeUNBAIOIINX CUCTEMATU3AIIUI0 BEpOAIbHOTO
MaTepuaa, ero CXxeMaTH3aIuio, epeBo/l B TAOIUIIbI, CXEMBI, OTIOPHBIE TEKCTHI, TTIOCCAPUIA;

—  HaJu4Me HarjsiJHOTO CONPOBOXKICHUS H3y4aeMOIro MaTepuaa;

—  Hanuyue 4€TKOM CHCTEeMBI U aIrOPUTMa OPTaHU3AIMHA CAMOCTOSTENBHBIX PadOT U
MIPOBEPKU 3aJJaHU ¢ 00s3aTeNbHON KOPPEKTUPOBKOM 1 KOMMEHTapUSIMU;

— 06CCHC‘~IGHI/IC HpaKTI/IKI/I onepemafomero YTCHUA, KOrga CTy,HeHTBI 3apaHee
3HAKOMISITCA C MaTCpI/IaJ'IOM U BBIICIISIFOT HC3HAKOMBIC 1 HCITOHATHBIC CJIOBA U q)paFMeHTBI;

— TMpPEAOCTaBICHUE BO3MOKHOCTH COOTHOCUTH BepOallbHBIN U rpadUuecKuii MaTepuan;
KOMIUIEKCHOE UCTIOJIb30BAaHUE MUCHbMEHHBIX U YCTHBIX CPEJCTB KOMMYHHUKAIIMH MIPH paboTe B
TpyIlIIe;

— CcOYeTaHUE Ha 3aHATHIX BCEX BHUJIOB PEUEBOM NEATEIBHOCTH (TOBOPEHMUSI, CITYIIAHHUS,
YTEHUS, TUChMA, 3pUTEIBHOTO BOCHPUSITHS C JIUIIA TOBOPSILETO);

— TpemocTaBiIeHUE 00pa30BaTEILHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (popmarte;

— MPEeIOCTaBICHUE BO3MOXKHOCTH MPEAKYPCOBOIO O3HAKOMJIEHUSI C COJEp:KaHHEM
yueOHOM AWCHMIUIMHBI M MaTepualoM MO Kypcy 3a cu€T pasMmenieHuss uHpopMmaiuu Ha
KOPIOPAaTUBHOM 00pa30BaTEIIHLHOM MOPTAJIE;

— BO3MOXHOCTH BECTH 3aIlUCh y4eOHOW MH(MOPMALMU CTYIEHTAMH B YAOOHOW ISl HUX
dbopMe (ayanansHO, ayIMOBU3YAIbHO, B BHJI€ TIOMETOK B 3apaHee MOATrOTOBIEHHOM TEKCTE).

— HpI/IMeHeHI/Ie HOBTaHHOI)’I CUCTCMBbI KOHTpOJ’IH, 60nee T-IElCTI:II\/'I KOHTpOJ’II) BBITIOJTHCHUA
3aJIaHUM JIJIST CAMOCTOSATEIIbHON PaboTHI,

— CTUMYIUPOBAaHHE BHIPAOOTKM Yy CTYJEHTOB HAaBBIKOB CaMOOPTaHU3AlMU U
CaMOKOHTPOJIS;

— HaJINn4yue nay3 JJIs1 OTAbIXa U CMEHBI BUJOB ICATCIIBHOCTH I10 XO)Iy 3AHATHUSL.
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