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Pabowas mporpamma mucnurmnabl «Maremaruka» paspaboraHa Ha OCHOBE
®I'OC BO 38.03.04 «l'ocynapcTBeHHOE ¥ MYHHIMIAIBHOE YIPABICHHE)
(ypoBeHb GakanaBpHaTa), yTBEPKIASHHOTO TIPHKa3oM MuHKCTEpCTBAa 06pa30BaHUS
¥ Hayku PO ot 10 nexabpst 2014 r. Ne 1567.

ABTOD: %
1.6.H., mpodeccop ‘ L 1.B. ApuaudeBa

Pabouas nmporpamma obcyxneHa M PEKOMEHJIOBaHA K YTBEPIKJEHUIO DELICHUEM
Kadenprl Beiced Mmatemartyku ot 11 mapra 2019 r., npotokon Ne 7.

3aBenyromuii kadenpoit,

J.T.H., npodeccop B.I'. I'purynenxuit

Pabouas mporpamMma ojo0peHa Ha 3acelaHMMd METOIMYECKOH KOMHCCHH
daxynsrera ynpasienus 16.04.2019 r., nporoxon Ne 4,

IIpencenarens

METOAMYECKON KOMUCCHH

KaH/[. 9KOH. HAYK, JIOLEHT
M. A. Hecrepenko

PyxoBonutens
OCHOBHON IPO(ecCHOHAIbHOM
oOpa3oBaTenbHON NPOrpaMMbl

I-p 5KOH. HayK, mpodeccop é/ | E.H. benkuna




1 I_Ie.]'lb H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Henabo ocBocHMS AUCHUIUIMHBI «MaremMaTuka» sBIsSeTcs (OPMUPOBAHHE KOMILIEKCA
OCHOBHBIX TEOPETHYECKMX U MPAKTUYECKHX 3HAHUW 10 pas3jenaM JHUHEWHOH anreOpshl,
AHATUTUYECKOW TCOMETPUHM U MATEMaTHYEeCKOrO aHalln3a, HEOOXOIUMBIX JUIS PEIICHUs 3aiad,
BO3HUKAIOIIUX B MPAKTUYECKOM SKOHOMHUYECKOM JIeATEIbHOCTH.

3agauyu TUCHUILINHBI:

— U3y4€HHUE TEOPETHUYECKHX OCHOB MaTEMAaTHMUECKUX Pa3esioB Ui MOHUMAaHUS IPYTHX
MaTEMaTUYECKUX U HEMAaTeMaTHUYEeCKUX JTUCHIUILIINH;

— (hopmupoBaHe 3HAHUI OTHOCUTEIHLHO OCHOBHBIX METOJIOB BBIUMCIICHUH U aITOPUTMOB
pelIeHUI MaTeMaTUYECKUX 3a]1ay;

— c(hopMHUpPOBATh YMEHHE U HABBIKK PAOOTHI C MATEMATUYECKUM ammapaToM Ui pelieHus
NPUKIIAIHBIX 337a4 B 9KOHOMHUYECKOW M YIPABJICHUECKON JEATEIbHOCTH, a TAKXKE MOJIEPKKU
MNPUHSTUS YIPABICHUYECKUX PELICHHI.

2 IlepeyeHb MJIAHHMPYEMbIX Ppe3yJdbTaTOB IO JUCHHUIJIMHE, COOTHECEHHBIX C
IVIAHUPYEMBIMHU pe3yJibTaTaMu 00pa30BaTeJIbHOM MPOrpaMMbl
B pe3ysabTare ocBOeHUSsI JUCHUILINHBI (JOPMUPYIOTCS CileyIoNIe KOMIeTeHI[H:
OK-7 — cnocoGHOCTh K CaMOOpPTraHU3alMKi U CaMOOOpPa30BaHUIO;
3 Mecto qucuuniuabl B ctpykrype OIl 6akaaBpuara
«Maremarukay saBiagercd aucuuIuimHor ©OasoBor uyactu OIIOII BO noaroroBku
oOyuaromuxcst o HampasieHuto 38.03.04 T'ocymapcTBeHHOE U MYHHIIMIAIBLHOE YIIPaBIICHUE,
HaIpaBJIECHHOCTH «[ 0CyIapCTBEHHOE M MYHHUIIMTIAIBLHOE YIIPaBIIeHUE (TIporpaMma MpUKIaJHOTO

OakanaBpuarta).

4 Oobem aucnunauHbl (180 gacos, 5 3a4ETHBIX €AMHUIL)

Bunasr yue6HOM paboThI Obnem, 1acos
Ounas 3aoyHas

KounrakTHas padora 110 22
B TOM YHCIIE:

- ayOumopHas 1o BUjiaM yu4eOHbIX 3aHATUI 106 18
- JTEKIIUU 38 8
- mpakTH4eckue (J1abopaTopHbIE) 68 10
- 6HeayOUmopHasl 4 4
- DK3aMeH 3 3
- 3a4eT 1 1
CamocrosiTenbHas padora 70 158
HToro nmo aucuunanHe 180 180

5 Conep:xanue TUCHUNTIHHBI

[To uToram n3yyaeMoro Kypca CTyJ€HThI CIaI0T 3a4ET, SK3aMEH.
JucrunnnHa u3ydaercs: B ouHoi ¢popme Ha 1 kypce, B 1, 2 cemecTpax,

B 3a04HO# dopme 1 kypc, cemectp 1, 2.

CoaeprkaHue H CTPYKTYpPa JIHCHUILINHBI 110 0YHOH (popMe 00yUeHHnst




HanmenoBaHue TeMEI € YKa3aHuEeM OCHOBHBIX
BOITPOCOB

dopmupyemble
KOMITETEHIIUH

Bunpl yueGHO#
paboThI, BKIIIOYAS
CaMOCTOSITEITLHYIO
paboTy CTYJIEHTOB U
TPYAOEMKOCTh

(B yacax)

CemMectp

[TpakTn| Camoc
YECKUE | 0SATEIb
3aHSTH | Had

oI pabot
a

Jlexuun

1 cemecmp

MaTtpuiiel, BUIbI MaTpPHII, JEHCTBUS HAJl MAaTPUIIAMHU.
Onpenenurenu 2-1o, 3-T0 U 4-ro NOPSIAKOB: OCHOBHbIE
MOHATHS, CBOMCTBA, BhruucieHue. Teopema Jlammaca.
Panr Matpunsl.

OK-7

[

Knaccugukanus cucreM TMHEHHBIX YpaBHEHHH.
Pemenne cucreMsl TpeX JTMHEHHBIX YPABHEHUH C TPEMs
HeusBecTHbIMU. Meton 'aycca, meton Kpamepa, ¢
IIOMOUIbIO0 OOPaTHON MaTpPUIBL.

OK-7

BekTopbl: OCHOBHBIE MTOHATHS, ACUCTBUS HaJl BEKTOPAMHU
B F€OMETPUYECKON U KoopauHaTHOU hopme. CkansspHoe
Y BEKTOPHOE MPOU3BEJICHUS U MX MPUIIOKCHHUSL.

OK-7

DNEeMEHTHI aHATMTUYECKON T€OMETPUHN Ha TIOCKOCTH.
YpaBHEHMS NPSMOI B 3aBUCUMOCTH OT I1aPAMETPOB.
JliMHa oTpesKa M JeJIEHUE OTPE3Ka B 3aJaHHOM
COOTHOLUEHUH. Y CII0BHS IAPAJUIEIBHOCTH U
NEPIEHAUKYJIIPHOCTH IPSIMBIX U YTOJI MEKY HUMHU.
PaccTosiHME OT TOYKM 10 IPSAMOIA.

VYpaBHEHHUS IUNIOCKOCTU U IPSIMOM B IIPOCTPAHCTBE.
B3auMHOe pacnonoxeHue NpsMoN U IIIOCKOCTH B
IIPOCTPAHCTBE.

OK-7

Kpussble 2-ro nopsijika.

OK-7

ITpenen ¢pynkuuu. [Ipenen ¢pynkuuu B Touke. CBsi3b
MeXy QYHKIHEH, ee MpeaesioM U OECKOHEUHO MaJloi
BenM4nHOM. [Ipu3HaKu cymecTBoBaHMs PEAEIIOB.
OcHoBHbIE TEOpPEMBI O IIpenenax. Packpoitue
HEKOTOPBIX HEOIIPEIETICHHOCTEN (9 > j .

0] oo}
PackppiTHe HEKOTOPBIX HEOIpeIeIeHHOCTEN

o0
(OO -0, 1 ) . IlepBblii 3aMeuaTenbHBIN IpeIer.

Bropoii 3ameuarenbHbiii Ipeaen. CpaBHEHUE
0EeCKOHEUHO MaNIbIX (PYHKINN. DKBUBAJICHTHBIE
OECKOHEYHO MaJible BEJIMYUHBI

OK-7

[TpousBonHas GyHKIMH. 38124, IPUBOIAIINE K
MTOHATHUIO MPOM3BOIHOM. 3a7ja4a 0 KacaTeJIbHOM. 3a1aya
0 NIPOU3BOAUTENBHOCTH Tpya. Onpenenenue
npou3BogHON QyHKIMU. CBSA3b MEKIY
HENpepbIBHOCTHIO U Juddeperunpyemoctsio. [IpaBuna
muddepertrponanus. Popmyiel quddepeHIpoBaHus.

OK-7

4



HuddepennmpoBanne HeIBHO 3aJaHHON (PYHKITHH.
Jlorapugmuueckoe auddepenurpoBanue.

[Tpunoxxenus npousBogHoN GyHKIMU. [IpaBuio
Jlonurans. Bo3pacranue u yosiBanue (pyHKIUH.
MakcuMyMm U MUHUMYM (QYHKIMU. BBITYKIIOCTD,
BOTHYTOCTb Tpaduka pyHKIUH.

Touku neperu6a. MccnenoBanue pyHkuuu u
MIOCTPOCHHUE ee rpaduKa.

OK-7

OyHKIUH BYX MepeMeHHBIX. OnpeneneHue GyHKINA
JBYX nepeMeHHbIX. JIuanuu ypoBHs. YacTHbIe
IPOM3BOIHBIE TIEPBOTO MOpPsiAKa. YacTHBIE TPOU3BOIHBIC
BeICIINX TOPsKOB. [Tonuenii quddepennnan Gpynxumun
IBYX nepeMeHHbIX. JJuddepennupoBanue croxHOMI
byHKIMU. DKCTpeMyM (YHKLIUHU JIBYX EPEMEHHBIX.
Omnpenenenne s3xkcTpeMyMa (QyHKINHU IBYX NTEPEMEHHBIX.
Heob6xonumMoe ycioBue CymecTBOBaHUS SKCTpeMyMa
(GYHKIMH IBYX IEpEMEHHBIX.

OK-

Wtoro 3a 1 cemectp

18

32

19

2 cemecmp

3anaqa, IpUBOALIAS K TIOHATUIO HEONPEIECIEHHOTO
uHTerpana. OnpesneneHne HEONPEACICHHOTO HHTErpaa,
€ro cBOICcTBa, TaOJINIIA UHTEIPAJIOB OCHOBHBIX
AIIEMEHTAPHBIX QYHKIHUNA. MeTO bl MHTETPUPOBAHHMS:
TaOJMYHBINA, C OMOILBIO IOJICTAHOBKH, I10/IBEJICHUEM
noJ 3HaK auddepeHnmana, mo 4yacrtsm.

OK-7

BEIMHCIICHIE HHTErPATOB BAA j R(sinx;cos x )dx.
BhIuKCIIEHHE UHTETPATIOB BHnaISinm X - €0S" xdx .

BbluKcIIeHHE HHTETPATIOB BH/IA jSin 0LX - COS BXdX

jcowx-cosBxdx, jsinax-siandx_

OK-7

[TonsiTre onpeneneHHoro uurerpaia. ['eomerpuueckuit
¥ DKOHOMHUYECKHI CMBICIT OTIPECIICHHOTO HHTETpaa.
OcHOBHBIE CBOICTBA OMPE/IEIEHHBIX HHTETPAIOB.
Brruncnenue onpeneiaeHHoro naterpaia. ®opmyna
HrroTona-Jleionuma.

OK-7

[TonsTre HecoOCTBEHHOTO MHTErpana 1 poaa, ero
reoMeTpUYecKuil cMbIci. Boruncienne HecoOCTBEHHOTO
uHTerpana 1-ro poga. CBoiicTBa HECOOCTBEHHOTO
uHTerpaia 1-ro poaa.

OK-7

OO0bIKHOBEHHOE AU (PepeHIInaTbHOE YpaBHEHHE.
OcHosHble oHATHA. U epennnanbHble ypaBHEHUS
nepBoro nopsiaka. 3anaua Kommu. uddepennpanbasie
YPaBHEHHS C Pa3IeIISIONIMHCS TIEPEMEHHBIMH.
OpnHoponublie AU depeHLnanbHble ypaBHEHHUS.
Jluneitnsle nuddepennmanbubie ypaBHeHus 1-To
nopsiika. YpasHenue bepnyim.

OK-7




Huddepennmanbaple ypaBHEHHS BBICIIUX MOPSIKOB,

6 | AOTYCKAIOIME MOHMKEHNE CTETCHH. OpnHopoHbIE oKk-7121 2 6 4
muddepeHIManbHble YpaBHEHUS BTOPOTO MOpPsAKa C
NOCTOSIHHBIMU K03 purimentamu.

Psanpl: ocHOBHBIE MOHATHUS, HEOOXOAUMBII U

7 | AOCTATOUHbIE MPU3HAKH CXOXUMOCTH YHCIOBBIX PAMIOB. | (- o | 5 | o 4 4
[Tpusnaku cpaBHenus. [Ipusnak JlamamoGepa. [IpruzHak
uHrerpanbHbil Komm. [Ipusnak pagukaneabiii Komm.
3HaKOMEepeMEHHbIN Psill. 3HAKOUYEPEAYIOUIUUCS P,

8 [Tpu3znaxk JleiiOnuna. Y cnoBHas u abCOMIOTHAS omk-1 2 | 2 4 4
cxoaumoctu. CBoiCTBa aOCOMIOTHO CXOIALIUXCS PSIIOB.

CreneHHsble psabl. Paanyc v nHTEpBall CXOJMMOCTH.

9 | O630pHas neKus 05 2] 2 2 27
Hroro 3a 2 cemecTp 20 36 51
Htoro 38 68 70

Coaep:xaHue ¥ CTPYKTYpa AUCHUILIMHBI 110 3209HOH (popMe 00ydeHust
Buner yueGHoi
paboThI, BKITIOYast
CaMOCTOSITETIbHYIO
paboTy CTYJIEHTOB U

Ne TPYJOEMKOCTh

o/ HaumeHnoBaHue TeMbl ¢ yKa3aHHEM OCHOBHBIX o (B wacax)
BOIIPOCOB | =

1| == S [Ipakty| Camoc]

25| o S | ueckue | osTenp
§ E) § = | 3aHATH | Has
& z 2 o pabot
S 2| Y a

1 cemecmp

Martpuliibl, BUJIbI MATPHIL, IEHUCTBHS HAJl MATPUIIAMH.

Omnpenenurenu 2-1o, 3-T0 U 4-r0 MOPSIAKOB: OCHOBHbBIE

1 . OK-7{1(0,10,2 2
MIOHSITHS, CBOMCTBA, BeruMciaeHue. Teopema Jlamnaca.

Panr matpunsl.
Knaccugukanus cucteM TMHEHHBIX YpaBHEHHH.

2 Pemenne cucreMsl Tpex JTMHEHHBIX YPAaBHEHUH C TPEMs ok-711 102102 2
HeusBecTHbIMH. MeTon 'aycca, meton Kpamepa, ¢ ’ ’

MOMOIIbIO 0OPATHOM MaTPHUIIHIL.
BeKTOpbI: OCHOBHBIE NOHATHS, IEHCTBUS HaJl BEKTOPAMU

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

Y BEKTOPHOE MPOU3BEIACHMSI U UX IPUIIOKECHHUS.
DNEeMEHTHI aHATMTUYECKON T€OMETPUHN Ha TIOCKOCTH.
YpaBHEeHMs NPSMOI B 3aBUCUMOCTH OT ITaPAMETPOB.
JlnHa oTpeska U JiesieHue OTpe3Ka B 3aJaHHOM

COOTHOILLIEHUH. Y CIOBHS APAJIIEIBHOCTH U

4 | mepneHAUKYISIPHOCTH MPSIMBIX U YTOJI MEXKIY HUMHU. OK-711/03| 0,3 4
PaccrosiHue OT TOUKH 10 IPSMOM.

VYpaBHEHHS IUNIOCKOCTH U IPSIMOM B IPOCTPAHCTBE.
B3aumHoe pacnionoxenue NpsiMon U INIOCKOCTH B
IPOCTPAHCTBE.
5 | KpuBble 2-To mopsjka. OK-7|110,2 0,2 6




[Ipenen dyukmuu. [Ipenen ¢pynkiuu B Touke. CBs3b
MexXIy GyHKIMEH, ee IpeaeaoM U OECKOHEYHO MaJlon
BeNMYMHON. [Ipr3HaKK CyleCTBOBAHHUS ITPEIEIIOB.
OcHOBHBIE TEOPEMBI O Tpesenax. PackpoiTue

0] oo
PackpbITHEe HEKOTOPBIX HEOMPEACTICHHOCTEH

HEKOTOPBIX HEOIPEeIeJIeHHOCTEH [0 Ooj .

o0
(OO -0, 1 ) . IlepBrlii 3aMeuaTenbHBIN OpEIed.

Bropoii 3ameuaTenbHblif npenen. CpaBHeHUE
0EeCKOHEYHO MajbIX (PYHKIIHI. DKBUBAJICHTHbBIE
OECKOHEYHO MaJIble BEJIMUUHbI

OK-7

20

[TpousBonHas pyHKIMH. 3a1a9, IPUBOISIINAE K
MOHSITHIO POU3BOIHOM. 3a/1aya 0 KacaTesIbHOM. 3aaaua
0 MIPOU3BOIUTEIILHOCTH Tpyaa. OnpeaencHue
npou3BoHON (HyHKIMU. CBS3b MEXKITY
HETPEPBIBHOCTHIO U quddepernupyemoctsio. [IpaBuia
muddepentmpoBanusi. Dopmyssl nuddepeHnnpoBaHmsL.
JuddepenurpoBanre HeSBHO 3aJaHHON (YHKITHH.
Jlorapudmmueckoe nuddepenimpoBanue.

OK-7

0,5

0,5

[Tpunosxenus npousBogHou ¢yHkiuu. [IpaBuno
Jlonurans. Bo3pacranue u yosiBaHue QpyHKIUH.
MakcuMyMm U MUHUMYM (PYHKIHMU. BBITYKIIOCTD,
BOTHYTOCTb Tpaduka pyHKINH.

Touku neperu6a. MccnenoBanue GpyHKIUU U
MIOCTPOCHHE ee rpaduKa.

OK-7

0,5

0,5

@OyHKIUY IBYX NepeMeHHbIX. OnpeneneHue GyHKIUNA
JIBYX IIepeMEHHBIX. JInHnM ypoBHs. YacTHbIe
IPOM3BOJIHBIE IIEPBOTO MOpsiiKa. YacTHbIE TPOU3BOIHBIE
BbICIIUX MOpsiaAkoB. [Tonublil nudpdepennman GpyHkuun
IBYX nepeMeHHbIX. JluddepeHunpoBanue caoxHONR
GyHKIMH. DKCTpeMyM (QYHKIIMU JBYX NEPEMEHHBIX.
Omnpenenenue 3kcTpeMyMa (pyHKIUH JIBYX MEPEMEHHBIX.
HeobxoauMoe ycioBHe CyliecTBOBaHUS DKCTPEMyMa
(GYHKINU IBYX EpPEMEHHBIX.

Uroro 3a 1 cemectp

59

2 cemecmp

3anaua, MPUBOSAINIAS K TIOHATHIO HEOTIPEIEIIEHHOTO
uHTerpana. OnpeseneHne HeoNpeAeIeHHOTO UHTerpaa,
€r0 CBOICTBA, TAOJNIIA HHTETPAJIOB OCHOBHBIX
3JIEMEHTAPHBIX QYHKIUNA. MeTo1bl MHTETPUPOBAHMSL:
TaOJIMYHBINA, C TOMOIIBIO TIOJICTAHOBKH, ITOJIBEICHUEM
noJ 3HaK Juddepeniuana, o yacTsiM.

OK-7

0,5

0,5

BhIUKCIIEHHE HHTETPATOB BUJIA j R(sinx;cosx )dx.
BEIqHCIEHHE HHTETPATOB Bmajsinm X - C0S" XdX.
BbIuKciieHHe HHTErPaIoB BIa JSin X - CosBXaX

jcosocx-cosBxdx, Isinax-siandx_

OK-7

0,5

0,5

7




[TonsiTEe onpeneieHHOTO HHTErpaia. ['eomeTprudeckuil
¥ DKOHOMHUYECKHUI CMBICII OTIPEJICIIEHHOTO HHTErpaa.
3 | OcHOBHBIEC CBOMCTBA OIPE/ICICHHBIX HHTETPAJIOB. OK-712105]0,5 6
Brruncnenue onpeneiaeHHoro naterpaia. ®opmyna
Herorona-JleiiOauma.

[TonsiTe HecoOCcTBEHHOTO MHTETpaia 1 poxa, ero
reoMEeTpUYECKUi cMbIci. Boruncienne HecoOCTBEHHOTO
uHTerpana 1-ro pona. CBoiicTBa HECOOCTBEHHOTO
uHTerpaia 1-ro poaa.

OK-712]05| 05 8

OObIkHOBEeHHOE A dhepeHITaTbHOe YpaBHEHHE.
Ocuosusie nousTs. uddepennunansueie ypaBHeHUs
nepBoro nopsaka. 3agavya Komm. {uddepennmnansupie
S | ypaBHEHUS C pa3JeiSIOIMMUCS IEPEMEHHBIMU. OK-7(21]05 1 20
Opnnopoausie quddepeHnanbHble ypaBHEHUS.
Jluneiinsie nuddepeHnmansapie ypaBHeHus 1-ro
nopsiika. YpaBHeHue bepHyuin.

Juddepennmanbaple ypaBHEHHS BHICITUX TOPSIIKOB,
JIOIIYCKaroIue MOHKEHHE creneHu. O JTHOpOIHbIE

6 OK-712]05 1 10
g depeHIaIbHbpe YpaBHEHUS BTOPOTO MOPSIKA C
MTOCTOSTHHBIMH KO3(PHUITMEHTAMH.

Panpl: ocHOBHEIE TOHATHS, HEOOXOAUMBIH 1

7 | AOCTATOUHBbIE MPU3HAKH CXOAUMOCTH HHCIOBBIX PAOB. | yr- - | 5 05 1 10
[Tpusnaku cpaBuenus. [Ipusnak Janambepa. [lpuznak
unrerpainbubid Komm. [Tpusnak pagukansabiii Komu.
3HaKoNepeMEeHHbIN Psill. 3HAKOYEPEAYIOLIUICS PALI.

8 IIpu3snak HeﬁGHHIEa. YcnoBHas u abcontoTHAS OmK-1 2 | 0.4 1 10
cxoaumoctu. CBoiicTBa aOCOIOTHO CXOIALINXCS PSIIOB.

Crenennsle psapl. Pannyc u mHTEpBaJl CXOIUMOCTH.
OK-

9 | O630pHast KIS 7 2101 22
HToro 3a 2 cemecTp 4 6 98
Hroro 8 10 158

6 IlepeyeHb yueOHO-METOAMYECKOT0 O0ecTieYeHUsI

JJISl CAMOCTOSITEIbHOM padoThl 00y4aloIUXCs M0 AUCHUIINHE

Meroandeckue ykazanus (11 CaMOCTOATEIbHON PabOThI)

1. ApunnueBa U.B. MareMaTrka: METOJMYECKUE YKa3aHUs MO BBIIOJHEHUIO
KOHTPOJIBHBIX pabOT i oOydarommxcs (QakylabTeTa 3a04HOT0 OOYYEeHHS HaIpaBiIeHUS
noarotoBku 38.03.04 «locymapcTBEHHOE M MYyHMIMIAIbHOE YyrpaBiieHue». — KpacHopap:

KyoI'AY, 2019. — 51 c. - https://edu.kubsau.ru/file.php/111/MU20.12 521112 v1_.PDF

2.  ApunuueBa W.B. MaremaTtuka: METOJMUYECKHE YKa3aHUS 110 BBIIOJHEHUIO
caMoCTOsITeNIbHOM ~ pa®oThl  oOywarommmucs — HampasieHuss — noarotoBku — 38.03.04
['ocynapcTBeHHOE W MYyHHMIMIAIBHOE YIIPaBJICHHWE HAINpaBICHHOCTh «['ocymapcTBEHHOE H
MyHULIMNIaJbHOE  ympaBienue». -  Kpacnomap: Ky6l'AY, 2019. - 88 c¢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 IllepeyeHb KOMNETEHIUI ¢ YKa3aHHeM 3TanoB uX (JOpMUPOBAHUS

Howmep
ceMecTpa | oc

Boeuust OI1

OTansl (bOpMI/IpOBaHI/IH KOMHCTCHHI/Iﬁ 10 JUCHUIITIMHAM, IIpaKTHKaM B IIPOLIECCEe

OK-7 - cnioco0HOCTHh K CAMOOPraHU3ANUH H CAMOOOPA30BAHUIO

HAaBBIKOB, B TOM YUCJIC IICPBUYHBIX YMGHI/Iﬁ M HABBIKOB HAYYHO-
HCCHCﬂOB&TCHLCKOﬁ JACATCIIbHOCTHU

1 WNudopmaruka
1 OCHOBBI TEXHOJIOTUH U YIIPABIICHHSI OTPACISIMU B OTPACII PACTCHHEBOJICTBA
1 YrpaBiieHrue 0TpacisiMU arpoMPOMBIIIIEHHOTO KOMITIIEKCa (TEXHUYECKHE
KYJIbTYPHI)
1,2 Mamemamuxa
2 OCHOBBI DKOJIOTHH U KOJIOTHYECKOTO MEHEDKMEHTA
2 DKOJIOTHS
2 OCHOBBI yIIpaBJICHUS OTPACIIIMH B OTPACIU )KHBOTHOBOICTBA
2 ["ocynapcTBeHHOE yIpaBJICHUE TNIEMEHHBIM )KHBOTHOBOJICTBOM
2 duiocodus
2 YyeOHast mpakTHKa MO MOTYyYEHUIO IEPBUYHBIX MPO(HECCHOHATFHBIX YMEHUN U

Craructuka

DKoHOMHYECKast reorpadust

wWww

TeppuropuasibHasi Oprauu3anys HaceIeHus

w
~

Teopus ynpasneHus

EepexcnnBHe TCXHOJIOTHUHU YIIPABJICHUA

KOHTpOJUII/IHF B IrOCYJapCTBCHHOM W MYHHUIIUIIAJIbHOM YITPABJICHHUN

MyHuUIMNIAIbHBIA MEHEPKMEHT

CrpaTernyecKkuii MEHEKMEHT

JHemorpadus

aHoBannoHHLIA MEHEIKMEHT

CO0|00|00 |00 (NN

3aimuTa BeITYCKHOM KBaTM(PHUKAIIMOHHON pabOThI, BKJIOYasl OJTOTOBKY K 3aIIUTE
U IIPOLIEYPY 3aLUTHI

7.2 OnucaHue NoKa3aTejiei u KPpUTEPUEB OLNCHUBAHUA KOMIIeTeHII it

B PAMKAaX M3y4YeHHs JaHHOH JUCHHUILINHBI

[Tnanupyemere YpoBeHb ocBOEHUS
pe3yiabTaThl
OBJIETBOPH
OCBOCHHS  |gey0BIeTBOPH ya P OwerotHoe
-T€JIbHO o
KOMIIETEHIIN N -TeJIbHO XOPOIIIO OTJINYHO CDENICTRO
(MHMKaTOPbI .| (MUHUMaATBH o . pen
A PRl | (MHHMMATBHBIH . (cpennwii) (BBICOKUIN)
NOCTHKCHUS | ge 10CTUTHYT) b,
KOMITETEHIH) TIOPOTOBBIN)
OK-7 - cniocoOHOCTh K CAMOOPTaHU3AIUHN ¥ CAMOOOPA30BAHUIO
3HaTh: YposeHb MuHuManbHO | YpOBEHb YposeHb YcrHbII
coepKaHue 3HAHWM HWD)KE | TONYCTHUMBIA | 3HAHWH B 3HaHUM B ompoc, pac-
IIPOLIECCOB MUHUMAaJIbHBl | YPOBEHB o0Beme, o0beme, YETHO-
caMoopraHusa | X 3HaHUH, COOTBETCTBY | COOTBETCTBY | rpadu-
LU U TpeOOBaHUH, | JOMYIIEHO IOLLEM I0LLEM 4EeCKOe
camMo0o0pazoBa | UMEJIH MECTO | MHOTO Iporpamme Iporpamme 3a/1aHMue,




[Inanupyemble

YpoBeHb OCBOEHHUS

PE3YIbTATHI
OCBOCHHA  |gey0BIETBOPH YAOBJETBOPH OnenouHoe
KOMIICTCHITHH ~TEJIHHO “TCIIbHO XOPOIIIO OTJIMYHO
CpPEICTBO
(MHWKATOPBI  |(\pppManbHbL (MHHHE/IaﬂbH (cpennuit) (BBICOKMIA)
AOCTHIKCHHUA | e qOCTHTHYT) b, .
KOMIIETEHIIVH) TOPOroBbIit)
HUs, UX rpyobie HerpyObIX IIOATOTOBKH, | MOJArOTOBKH, | Keic-3a-
0COOEHHOCTEN | OIIMOKHU omnboK JIOTTYIIIEHO 0e3 omnboK JaHue,
U TEXHOJIOTUH HECKOJIBKO ob1ee
peanu3anuu, HEerpyObIX JOMalIHee
HCXOIS U3 OIInO0OK 3aJaHue,
een KOHTPOJIbHA
COBEPILEHCTBO 1  pa0ora,
BaHUs TECT,
npodeccruonan pedepar.
bHOU
JIESITEIbHOCTH YcrHbI
orpoc, pac-
Ymers: IIponemoncr | Ilponemonct | [IpomemMoHCT | 4eTHO-
aHanuzupoBath | [Ipu PUPOBaHBI PUPOBaHBI PUPOBaHBI rpacdu-
WH(OPMALIMOH | PEIICHUHN OCHOBHEBIC BCC BCE YecKoe
HBIE CTaHJapPTHBIX | YMEHHS, OCHOBHBIE OCHOBHBIE 3aJlaHue,
UCTOYHUKHU 3a/1a4 He pEIICHBI YMCHHSI, YMCHHSI, Keiic-3a-
(caThl, MPOJIEMOHCTp | TUIIOBBIE pEIlIeHbl BCe | PEIICHBI BCe | JIaHue,
bopyMmHl, UPOBAHBI 3aJlaum ¢ OCHOBHEBIE OCHOBHBIC obrmiee
MIEPUOJANYECKA | OCHOBHEBIC HETpyOBIMH 3aJ1a4m ¢ 3aJ1a4m ¢ JOMaInrHee
€ U3JaHus); YMEHHS, OmrOKaMu, HEerpyObIMH OTJICIbHBIMU | 3a/IaHUE,
CaMOCTOSITeNIb | UMEJIM MECTO | BBITIOJIHEHBI | OIIHOKaMH, HECYIIECTBCH | KOHTPOJIbHA
HO CTPOUTH rpyoObie BCE 3aJ]aHMsl, | BBHINIOJHEHBI | HBIMHU 1  pabora,
porecc OIINOKHU HO HE B BCE 3aJIaHWS B | HEJJOYSTAMH, | TECT,
OBJIAJICHUS MOJIHOM MIOJIHOM BBIMIOJIHEHBI | pedepar.
uHpopmanuen, obbeme obbeme, HO BCE 3a/IaHUS B
O0TOOpaHHOM U HEKOTOPBIE C | MTOJTHOM
CTPYKTYpHUPOB HeJo4YeTaMH | 00beMe
aHHOM IIA
BBITOJTHEHUSA YcTHbIN
npodeccruoHan omnpoc, pac-
193 (0)1 YETHO-
JESTEIbHOCTH. rpacdu-
Nmeercs YECKOe
Baaners: munuManbhbl | [Ipogemonct | IIpomemoncT | 3amanue,
HaBBIKAMU IIpn i Habop pUpPOBaHBI PHUpPOBaHBI Keic-3a-
OpTaHHW3alii | PEeIIeHUHU HABBIKOB JIJIs1 | Oa30BBIC HaBBIKU TIPU | JTAaHUE,
camMo0o0pa3zoBa | CTaHJAPTHBIX | PEIICHUS HABBIKU NIPA | PEIICHUN obrmiee
HUS; 3a/1a4 He CTaH/JApPTHBIX | PEIICHUU HECTaHAApPTH | JIOMallHee
criocobaMu MIPOJICMOHCTp | 3aJ1a4 ¢ CTaH/JIAPTHBIX | BIX 33J1a4 Oe3 | 3ajJaHHue,
TUTAHUPOBAHUS | HPOBAHBI HEKOTOPBIMU | 3aJ1a4 C OIIMOOK U KOHTpPOJIbHA
, OpraHu3anu, | 0a3oBbIC HEJ0YeTaMH | HEKOTOPHIMH | HEJIOUETOB s pabora,
CaMOKOHTPOJISI | HABBIKH, HeJ0YeTaMu TECT,
U CaMOOIICHKH | UMEITH MECTO pedepar.
JESITEIbHOCTH.
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[Tnanupyemble YpoBeHb OCBOCHUS

PE3yIIbTaThI
JIOBJIETBOPH
OCBOCHHA  |geyoBIeTBOPH Y P 0
—TeILHO [ICHOYHOE
KOMIICTCHITHH ~TEJIHHO XOPOIIIO OTJIMYHO CDEJICTRO
(MHAMKATOPBI .| (MHHHMAaJIbH . . pen
A PRl \(MHHMMAIBHBIH - (cpenuuit) (BBICOKMN)
JOCTHKCHUS | ge 0CTHIHYT) v
KOMIIETEHIIVH) TOPOroBbIit)
rpyobie
OLINOKHU

7.3 TunoBble KOHTPOJIbHBIE 32/1aHUS WIH HHbIE MATEPHAJIbI,
He00XO0uMBbIe 1JIsl OeHKHU 3HAHUI, YMEHHN i, HABBIKOB M ONbITA
AeATeJIbHOCTH, XapaKTepU3yIUIMX 3Tanbl GopMUpPOBaHUSA
KOMIIeTeHIIUI1 B mpolecce 0CBOeHNs 00pa3oBaTeI1bHOM NPOrpaMMbl

Omnpoc — MeTo/1, KOHTPOJIS 3HAHUH, 3aKITFOYAOIIANCS B OCYIISCTBICHHH B3aMOICHCTBHS
MEX/Ty TPENoaBaTeIeM U CTYICHTOM MTOCPEICTBOM TOJIYYCHHUS OT CTYJICHTa OTBETOB Ha 3apaHee
chopMyIUpOBaHHBIE BOIPOCHI.

IIpumep Bonpoca
Cemectp 1

Tema 1. Marpulibl, BUJbI MaTpUll, JeUCTBUS HaJ MaTpuliaMu. Onpenenurenu 2-ro, 3-To U
4-ro MOPSIIKOB: OCHOBHBIE TIOHSTHS, CBOMCTBA, BhIunciaeHue. Teopema Jlamumaca. Panr MmaTpuiisl.

1. Kakue BubI MaTpUIl Bbl 3HaeTE?

2. Kakue MaTpHIlbl MOXKHO IIEPEMHOXATh?

3. Yro Takoe ompeneInTeNs?

4. Kak HaliTU paHT MaTPHUIIBl METOJJOM OKaWMIISIOIINX MUHOPOB?

Tema 2. Knaccudukamus cucreM JHMHEHHBIX ypaBHeHMH. PemieHue cuctemsl Tpex
JUHENWHBIX ypaBHEHUH c Tpems HeusBecTHbIMH. Merton ["aycca, meron Kpamepa, ¢ momorisio
00paTHON MaTpUIIBI.

1. Kakue cucrembl TMHEHHBIX YpaBHEHUN Ha3bIBAIOTCS COBMECTHBIMU?

2. Kakumm MeTomaMu MOXKHO PEIIUTh CHUCTEMBI TPEX IUHEWHBIX YpaBHEHHH C Tpems
HEU3BECTHBIMU?

3. Kaxk ucnons3yeTcss MeTo I IMOCIeIOBATeILHOTO HCKITFOUCHUST HEU3BECTHBIX ?

4. Kak 3anucats ¢popmynsl Kpamepa?

Tema 3. BekTopbl: OCHOBHBIC TIOHSTHS, ACHCTBUS HAJl BEKTOPAMH B T€OMETPUYECKON U
KoopanHaTHOH popme. CkansgpHOE U BEKTOPHOE MTPOU3BEACHUS U UX MPHIIOKEHHS.

Kak HaiiTu ckanspHOe NpOon3BEIEHUE BEKTOPOB?
Yro Takoe HyJIeBOI BEKTOP?

Kakue BeKTOpbI Ha3bIBAIOTCS pAaBHBIMU?

Kak HaiiTu BeKTOpHOE IPON3BEIEHUE BEKTOPOB?

el A
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Tema 4. DneMeHTbl aHAIUTUYECKOW I€OMETPUM Ha IUIOCKOCTH. YpaBHEHHUS NPAMON B
3aBHCHMOCTH OT IapaMmeTpoB. J[IuMHaA OTpe3Ka M JeJICHHME OTpe3Ka B 3aJaHHOM COOTHOIICHHU.
VYcenoBus napaJuieIbHOCTH U IEPIEHANKYJIIPHOCTH IIPSIMBIX U YroJl MeXay HUMU. PaccrosiHue ot
TOYKH 10 IPSMOM. YpaBHEHHUs IJIOCKOCTU U IIPSIMOM B IIPOCTpAaHCTBE. B3auMHoe pacnosokenue
MPSMON U INIOCKOCTHU B MPOCTPAHCTBE.

Kakue npsiMble Ha3bIBatOTCS KOJJTMHEAPHBIMU?

Kak pa3znenuts 0Tpe30K B 3aJaHHOM COOTHOILICHHH.
VYcnoBus napajuieIbHOCTH U NEPHEHIUKYIIPHOCTH IPAMBIX?
Kak nHaiiTu paccTositHuE OT TOUKHU A0 IPSIMOI?

PohdE

Tema 5. Kpusble 2-To nopsaka.

1. Kakue kpuBbIe BTOPOTo NoOpsiaKa Bl 3HaeTe?
2. Kak 3anucaTth ypaBHEHHE OKPY>KHOCTH?

3. Kak 3anmcarp ypaBHeHue duurca?

4. Kak 3anucars ypaBHEHHUE 11apadoiIbI?

Tema 6. [Ipenen dynkuuu. I[Ipemen Gyakumm B Touke. CBsizh MexAy (yHKIHEH, ee
npenenoM u 6eckoHeuHo Mayioil BenuuumHOM. IIpu3Haku cymiectBoBanus npezaenoB. OCHOBHbIE
TEOpEeMBI O Impenenax. PacKpbIiTMe HEKOTOPBIX HeomnpeneneHHOCTed. [lepBbIi 3amedaresbHbIN
npenen. Bropoit 3ameuarenbHblii  mpenen. CpaBHeHME OECKOHEYHO MallblX — (DYHKIHIA.
DOKBHUBaJICHTHBIE OECKOHEYHO MaJIble BETMYNHBI.

1. Yro Takoe npenen GyHKIAN?

2. TlepBbIii 3aMeuaTeaIbHBIN TpeIe.

3. Bropoii 3aMedaTenbHbIi Ipeer.

4. Yrto Takoe SKBUBAJICHTHbIE OECKOHEYHO MaJible BETMUYUHBI?

Tema 7. IlpousBogHas pyHKUMHU. 3a1a4u, IPUBOASIINE K TOHATUIO IPOM3BOAHOM. 3a1a4a o
KacaTeIbHOM. 3ajadya O IPOM3BOIUTENBHOCTH Tpynaa. OmpenesneHue NPOU3BOAHOW (YHKIHU.
CBs13p MeXy HenpepbIBHOCThIO U quddepeHunpyemoctsio. IlpaBuna nuddepenuupoBanus.
®opmynsl  auddepenuupoBanusd. JuddepennupoBanue HeIBHO 3aJaHHOM  (PYHKIHU.
Jlorapudgmuueckoe auddepeHurpoBanue.

1. Yro Takoe npousBoHas GyHKIUHU?

2. Yro takoe kacatenbHas rpaduka GpyHkuun?

3. Uro Ttakoe HOpMaIb Tpaduka QyHKIIH?

4. Yto Takoe norapupmudeckoe auddepeHnnpoBaHme?

Tema 8. Ilpunoxenus npousBonHoW ¢yHKuuu. IlpaBuno Jlonurans. Bo3pacranue u
yObiBaHHE (QYHKUMH. MakCUMyM W MHHUMYM (QYHKIHMH. BBIIYKIIOCTB, BOTHYTOCTH Tpaduka
¢dbyakuun. Touku nepernba. MccnenoBanue GpyHKIIMU 1 TOCTPOCHHE €€ rpaduka.

1. Kak npumensiercs npasuio Jlonurans?

2. Kak onpenenuth MpoMeKyTKH MOHOTOHHOCTH (DyHKITHH?
3. Kak HaiiTu MakCUMyM 1 MUHUMYM (QYHKIHU?

4. Yto Takoe TOYKH neperunoda?

Tema 9. ®ynkuuu aByX nepeMeHHbIX. OnpeneneHue QyHKIUHN ABYX NepeMeHHbIX. JIuaun
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ypoBHS. YacTHBIE TPOM3BOJHBIE IEPBOTO MOpsAAKa. YacTHbIE IPOU3BOAHBIC BBICIIMX MOPSIKOB.
[Monusrit nuddepennnan Gpyaximun 1Byx nepeMeHHsIX. uddepeHnnpoanue cnoxHON QyHKIHH.
OkcrpeMyM (GYHKIMM JIBYX TepeMeHHbIX. Ompenenenune dKcTpeMyMma (QYHKIUH JBYX
nepeMeHHbIX. HeoOXo1umMoe yciioBre CyIeCTBOBaHUS SKCTpEeMyMa (QYHKIMH JIBYX ITEPEMEHHBIX.

1. Yro Takoe (GyHKIMHU ABYX NEPEMEHHBIX ?

2. Kak HaliT 9acTHBIC TPOU3BOIHBIC?

3. Kak nHaiit sxcTpeMyM QyHKINU ABYX NEPEMEHHBIX ?

4. Yro Takoe auddepeHnrpoBaHUE CIOKHON QyHKIIUN?
Cemectp 2

Tema 1. 3amaya, npuBoAsIas K MOHITHIO HEOIpPEIeJIeHHOro mHTerpana. OmpeneneHue
HEOMPEACIEHHOT0 MHTETpalia, €ro CBOWCTBA, TAa0JMIla MHTErPajOB OCHOBHBIX 3JIEMEHTAPHBIX
byHKIMI. MeTobl HHTETPUPOBAHMS: TAOIMYHBINA, C TOMOIIBIO MOICTAHOBKH, TIOJIBEACHUEM I10]T
3HaK auddepennmana, mo 4acTsam.

1. Yro Takoe nepBooOpa3Has GyHKITUU?

2. CBolicTBa HEOIPEAEIECHHOTO HHTErpaa.

3. Kak unTerpupoBath 1o gactsam?

4. Kak MHTEerpupoBaTh ¢ MOMOIIbIO TIOJICTAHOBKU?

jR(sin X;C0S X )dx

Tema 2. Boruncienue HHTErpajioB BHUAA

jsinm X - COS" Xax

. Beruncienue uHTErpasoB

j sinoawx - cos Bxdx

Buaa

Icosocx-cos[}xdx jsinocx-siandx

. Beruncienne HHTCIpajioB BUJa

R(sin x;cos x )dx
1. Kax BBIYMCIUTH UHTETpa ¥ ?
sin™ x - cos" xadXx
2. Kak BBIUMCIHTH UHTETpAI * ?

sinowx - cos Bxdx .

3. Kak BeIUHCIUTH HHTCrpal ¢

COS ouX - COS Pxax .

4, Kax BBIYUCIHUTH HHTCrpa ¢

Tema 3. [lonsiTue onpeneneHHoOro uHTerpana. ['eomeTpuyeckuii 1 3JKOHOMUYECKHUI CMBICIT
omnpeneaeHHOro uHterpaisa. OCHOBHBIE CBOWCTBA OIPEACIICHHBIX HHTErpasioB. BrruncieHue
omnpenenenHoro unrerpaina. ®opmyna Hetorona-Jleionuma.

1. Yro Takoe omnpeneneHHbI HHTErpa?

2. Kak ernsaut ¢popmyna Hetorona-Jleitoaunma.

3. Kak BblUMCINTE OIpeiesIeHHbIH HHTErpall METO/IOM MOJICTAHOBKU?

4. Kax BBIYHCIHTD ONPENEICHHBI HHTETPAT METOAOM HHTETPUPOBAHHS IO YaCTIM?
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Tema 4. IlonsTHe HECOOCTBEHHOTO HMHTerpana 1 poaa, €ro reoMeTpUYEeCKUH CMBICIH.
Brruncnenne HecoOcTBeHHOTO MHTETpana 1-ro poga. CBolicTBa HECOOCTBEHHOT'O HHTETpaya 1-To
pona.

Yrto Takoe HecoOCTBEHHBIN HHTETpana 1 poaa?

Kak BeraucinTh HeCOOCTBEHHBIN UHTErpana 1 poga?
['eomeTpuyeckuii CMBICT HECOOCTBEHHOTO HHTETpasia 1 poaa?
[lepeuncnure cBOHCTBa HECOOCTBEHHOTO HHTErpajia 1-ro poxa.

NS

Tema 5. OObikHOBeHHOEe muddepeHmanbHoe ypaBHeHHE. OCHOBHBIC TITOHSTHSL.
Huddepenunansupie ypaBHEHUs IepBoro mnopsaka. 3agada Kommu. Juddepenunanbabie
yYpaBHEHHUS C pa3AelsoluMucs nepeMeHusiMu. OgHopoausie quddepeHanbHble YpaBHEHU .
Jlunetinsie nuddepeHnnansubpie ypaBHeHus 1-ro nopsinka. YpasHenue bepnysmm.

1. Yro takoe nuddepeHnuanpbHoe ypaBHeHUE?

2. Yro takoe nuddepeHnuaIbHoe ypaBHEHHE IEPBOTo MOpsiaKa’?
3. UYro Takoe 3amaya Komm?

4. Yro takoe ypaBHeHue bepHymmm?

Tema 6. [luddepernnansaple ypaBHEHUS BBICIIMX MOPSAKOB, JOMYCKAIOIIUE MOHMKEHHIE
crenieHd. OpHoponHble U epeHIaIbHble YPAaBHEHHsI BTOPOrO IMOPSJKAa C IOCTOSHHBIMHU
KO3 pHUIHEeHTaAMH.

1. Yro Takoe nuddepeHnnanbHOe ypaBHEHHE BICIINX HOPSAKOB?

2. Kakwue Buapl mudhepeHnanbHbIX YpaBHEHHH BBICIINX MOPSAKOB BaM U3BECTHBI?

3. UYro Ttakoe onHOpoIHBIE MU DhepeHInalIbHbIE YPAaBHEHUSI BTOPOTO MOPSIIKA C
MOCTOSTHHBIMH KO3 purmeHTamu’?

4. Kaxue yncia Ha3bIBatOTCS KOMIUIEKCHBIMU ?

Tema 7. Paapl: OCHOBHBIE MOHATHS, HEOOXOAUMBIN U JOCTATOUHBIE IPU3HAKUA CXOAMMOCTH
yncloBBIX psAnoB. [Ipusnaku cpaBHenus. Ilpusnak [lanam6Gepa. Ilpusnak unrerpansubiii Kommu.
[Tpusnak panukanpHelii Komm.

1. Kakue cyiecTByIOT 1OCTaTOUYHbIE PU3HAKH CXOJIUMOCTH YUCIOBBIX PSJIOB?

2. Kakue cymecTByloT HEOOX0IMMbIE PU3HAKU CXOJUMOCTH YHCIOBBIX PsIOB?

3. Uro Takoe MpU3HAKH CPAaBHEHUS?
4. Yto Takoe YMCIOBOH paf ?

Tema 8. 3nakonepemeHHbIll psa. 3Hakouepeayromuiics psa. Ilpusnak JleiiOnuna.
VYcnoBHasg u abconmoTHas cxoauMocTH. CBoicTBa aOCOMIOTHO CXOASAIIUXCS psiioB. CTeneHHbIe
psabl. Pannyc u nHTEpBaJl CXOJUMOCTH.

UTto Takoe 3HAKOMIEPEMEHHBIN psif ?
Yro Takoe 3HaKouepenyromumiics psag ?
UYro Takoe cTeneHHOU psin?

Kak nHaiitu pagnyc cxoqumMocTu psaa?

oINS

PacyeTrHo-rpadpuueckue padoTbl — UHAMBUIYAJIbHBIE 3alaHUS JII CaMOCTOSITEIbHOU
paboThl, XapakTepusyooluecs oOuiell TeMaTHKONW M OTJIMYAIOUIMecs] pacueTHOM 4acThio AJIs
Ka)KI0T0 BapHaHTA.

IIpumep 3axanus pacyeTHO-rpagu4ecKoil padoThl.
Cemectp 1

Tema 1. Matpulisl, BUbl MaTpULl, AEUCTBUS Haja MaTpuuamu. Onpenenurenu 2-1o, 3-T0 U
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4-ro nopsAIKOB: OCHOBHBIE ITOHATHS, CBOMCTBA, BeIuMciieHue. Teopema Jlannaca. Panr maTpuisl.

1. Haiitu Matpuity, 0OpaTHYIO JTaHHOM:

0o -2 1
-1 4 -1
-1 -1 1
-1 0 3 4
-1 1 2
2. BaucauTh onpenenuTenb ) 1l
1 4 3

Tema 2. Knaccudukanus cucTeM JWHEHHBIX YpaBHEHHH. PereHue cucTteMbl Tpex
JIMHEMHBIX ypaBHEHUH C Tpems Heus3BecTHbIMU. Metona ['aycca, meron Kpamepa, ¢ moMonisro
00paTHON MaTpULIBI.

3. IlpoBeputb cucrteMy JIHMHEMHBIX ypaBHeHUU 1o Teopeme Kponekepa-Kanemnn nHa
COBMECTHOCTh W pe mHTh ee: 1) mo dopmynam Kpamepa; 2) merogoM oOpaTHOW MaTpHIsL;, 3)
MeroaoM ['aycca.

3 + Xy +X53=-1,
X1_4X2 _2X3 :_7,
5X1_3X2 +6X3 :14.

Tema 3. BekTopbl: OCHOBHBIE MOHATHS, AEHCTBUS HaJl BEKTOpaMHM B F€OMETPUYECKON U
KoopanHaTHOH popme. CKansgpHOE ¥ BEKTOPHOE MTPOU3BEACHUS M UX TPHIIOKCHHSL.

3. lokasats, 4TO BEKTOPHI @ , b , ¢ 00pa3yroT 0a3uc, U HAWTH KOOPIUHATHI BeKTopa d B

aTOM Oasuce, MpUMEHUB MaTpuuHblii Metoa:a = (5,4, 1), b =(-3,5, 2), ¢ = (2, -1, 3), d = (7,
23, 4).

Tema 4. DneMeHTBl aHAJIUTUYECKOW I€OMETPHM HA IUIOCKOCTH. YpaBHEHHUS NPAMON B
3aBUCHMOCTH OT IIapameTpoB. J[JIMHa oTpe3ka W JEJIeHHE OTPE3Ka B 33JJaHHOM COOTHOILIECHHH.
YcnoBus napajuieIbHOCTH U IEPIEHAUKYIISIPHOCTH NIPSAMBIX M YTOJI MEX1Yy HUMH. PaccTosiHue oT
TOYKH JI0 TIPSIMON. Y paBHEHUS IIJIOCKOCTH M IIPSIMOM B IIPOCTpaHCTBE. B3anMHOE pacrionoxeHue
IIPSIMOM U INIOCKOCTHU B IIPOCTPAHCTBE.

Tema 5. Kpussble 2-ro nopsjaka.

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

a) nnuHy ctoponsl BC;

0) ypaBHeHHE CTOpOHBI AB;

B) BEJINYUHY yria B;

r) ypaBHenue BoicoTsl CH 1 ee nmuny;

1) ypaBHEHHE MeaAnaHbl AM;

€) koopauHaThl Touku P nepecedennst menuansl AM u BeicoThl CH;

’K) ypaBHEHHE MPSIMOM, ipoxosiel yepes BepinHy C napamienbHo cropoHe AB;
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3) cucTeMy JIMHEWHBIX HEPaBEHCTB, OMNpPEIEISIONMX BHYTPEHHEE MPOCTPAHCTBO
Tpeyroiabauka ABC;

1) ypaBHEHHUE OKPYKHOCTH, Ul KOTOpoii cropoHa BC sBisiercs auameTpom;
K) Iiomap TpeyroibHuka ABC.

Tema 6. Ilpenen ¢ynkuuu. Ilpenen ¢ynkumm B Touke. CBs3p MexAy (yHKIMEH, ee
npezenoM U O0ecKoHeYHO Majiol BennuuHOH. [Ipu3Haku cymiectBoBaHuA rpenenoB. OCHOBHbBIE
TEOpEeMBI O Ipenenax. PacKpbITUe HEKOTOPBIX HeompeneneHHOCTed. IlepBbli 3amedaresbHbIN
npenen. Bropoit 3amedarenpHbid Tipenen. CpaBHeHHE OECKOHEYHO ManbX —(DYHKIIHH.
OKBHUBaJICHTHbIE OECKOHEYHO MaJlble BEJIMUMHBI.

6. He npumensis npasuiio JlonuTans, HailTh ipeensl yHKIUHA.

3x
2) lim1=2% 6) lim “1”3;(“1_)‘;3) |im1‘5“$;r) |im(%5} .
X

x>0 3X — 2 ! x—0

x—0 X—>0

Tema 7. [IpousBonnas GpyHKIMH. 3a0a4¥, IPUBOIALINE K TIOHATHIO TPOM3BOIHON. 3a/1a4a O
KacaTeIbHOM. 3amavya O MPOM3BOIUTENBHOCTH Tpyna. OrmpeneneHue MpOU3BOAHOW (YHKIHU.
CBsi3p MeXJy HempepbIBHOCTHIO M auddepenuupyemoctsio. [Ipasuna muddepeHpoBaHus.
Qopmyner  nuddepenuupoBanust. JuddepeHnupoBanne HESBHO 3aJaHHOW  (DYHKIHH.
Jlorapupmuueckoe muddepeHnrpoBanue.

dy
7. Haiitu mpousBoanple dX  gaHHBIX b yHKIIHIA.

a) y=(1+§/§)3, 6) y=x’sin3x,

Tema 8. Ilpunoxenus npousBonHoW ¢yHKuuu. IlpaBuno Jlonurans. Bo3pacranue u
yObIBaHHE (QYHKUIMU. MakcUMyM W MHHUMYM (QYHKIMH. BBINYKIIOCTB, BOrHYTOCTH Tpaduka
¢dbynakuun. Touku neperuba. MccnenoBanue GpyHKIIMU 1 TOCTpOCHHE €€ rpaduka.

8. IIpoBecTH nosiHOE UCCe0BaHUe (PYHKIMHA U OCTPOUTH UX TpadUKH.

2x+3

y: _—

x2+4
Tema 9. ®ynkuuu nByX nepeMeHHbIX. OnpeneneHue GyHKIUHN ABYX NepeMeHHbIX. JIuaun
ypoBHs. YacTHbIe TPOM3BOJIHBIE MEPBOrO MOpsiiKa. YacTHbIE IPOM3BOIHBIE BBICIINX MOPSIKOB.
[Monnsit nuddepennnan Gyuxun 1Byx nepemeHHbIX. AuddepenunpoBanme caoxHON QyHKINH.
OkcrpeMyM (QYHKIMM JIByX IepeMeHHbIX. OmnpeneneHue sKcTpeMyma (GYHKIHH —JIBYX
nepeMeHHbIX. HeoOXoiMoe ycioBre CyIIeCTBOBAHUS IKCTpeMyMa (QYHKITHH ABYX IEPEMEHHBIX.

9. ITycTh MpOU3BOAUTCS JIBa BUIa TOBAPOB, 0003HAYUM UX KolIndecTBa uepe3 X u Y. [lycts
IICHBI Ha 3TH TOBapbl COOTBETCTBEHHO P1, P2, a dynkiws 3arpar C = f(X, y). BeisicHuTth Bompoc o
CYIIIECTBOBAaHUH MaKCUMyMa MPUOBUIH U, €CIIK OHA €CTh, TO KaKoBa ee BenuuuHa. P1 =7, P2 =9,
C=x2+xy+Yy>
Cemectp 2

Tema 1. 33,[[8.‘-18., npuBoJAdIIasd K MHOHATUIO HCONPCACICHHOTO HHTCrpaia. OHpe,Z[CJ'ICHI/IC
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HEOIPEeICHHOT0 WHTETpaja, €ro CBOMCTBA, TAaOJMWIla MHTErPAJIOB OCHOBHBIX 3JIEMEHTapPHBIX
dbyHKIMI. MeToabl HHTETPUPOBAHMS: TAOIMYHBINA, C TOMOIIBIO MOICTAHOBKH, TIOJBEACHUEM I10]T
3HaK auddepennrana, mo 4acTsam.

1. Haiftu HeonpeenieHHbIe MHTETPAIbI U CIIENIaTh IPOBEPKY.

a) I(x2 +2)cos2xdx; 6) J’(x—l)o(l++5)

IR(sin X;C0S X )dx

Tema 2. BoluuciaeHnue HHTErpajioB BUAa

jsinm X -cos" xdx

. Beraucienne HUHTErpajioB

j sinax - Cos Pxadx

BUaa . Beruncienne HHTCI'pajiOB BUJA

Icowx-cos[&xdx J'sinax-sinﬁxdx

2. Beramcouth uaTerpan | (Cosx)® (sinx)* dx

Tema 3. [lonsTue onpeneneHHoro uHTerpana. ['eomerpuueckuii ¥ 3JKOHOMUYECKHIN CMBICTT
onpezeneHHoro uHrerpana. OCHOBHBbIE CBOMCTBAa ONPEENIEHHBIX HHTETpajioB. BrluuciieHnue
onpezaeneHHoro unrerpaia. ®opmyna Heiorona-Jleitbuuua.

1/3
3. BeraucnuTh onpeaeneHHbIe HHTETPaIbl: _[ XAn(L +x)cix.
0
Tema 4. IlonsTHe HeCOOCTBEHHOTro HMHTerpana 1 poaa, €ro reoMeTpu4ecKUid CMBICIH.
Brraucnenue necoOcTBeHHOTO HHTErpana 1-ro poxa. CoiicTBa HeCOOCTBEHHOTO HHTErpaia 1-1o
pona.
4. BeruuciauTh HECOOCTBEHHBIN MHTETPAJl WK JJ0Ka3aTh €r0 pacXOAUMOCTh:

de
0 7X+2

Tema 5. OObikHOBeHHOe aAu(depeHnnanbHoe ypaBHeHHE. (OCHOBHbBIE TOHSTHS.
Hudbdepennmanbaple  ypaBHeHUs: mepBoro mnopsaka. 3amgada Komm. duddepennnanbabie
YpaBHEHHUS C pa3AesoluMucs nepeMeHHbIMU. OqHopoaHble quddepeHranbHble YpaBHEHUS.
Jluneiinble nuddepeHnmanpHble ypaBHeHus 1-ro nopsaka. Y pasHeHue beprysmu.

5. Haiiti o6muit unterpan auddepenunansuoro ypasenus. (OTBET MpeaCTaBUTh B BUJIE

w(xy)=C)
1) 4xdx —3ydy =3x’ydy —2xy’dx.  2)X4/1+Y® + yy'v1+x* =0.

3)\/4+ y*dx — ydy = x*ydy.

Tema 6. luddepennmanbable ypaBHEHUS BBICHIUX MOPAIKOB, JOMYCKAIONINE TOHMKEHHUE
crenienu. OpHoponHble U depeHIaTbHble YPAaBHEHHSI BTOPOrO MOPAIKA C IOCTOSHHBIMHU
KO3 pHULIHEHTaMU.

Pemuts nuddepenumansroro ypasHenus y’’ — 2y’ +y = 0.
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Tema 7. Psaapl: OCHOBHBIE IOHATHS, HEOOXOIUMBIN M IOCTATOYHBIE TIPU3HAKU CXOAMMOCTH
YUCIOBBIX psAnoB. [Ipu3naku cpaBHenwus. [Ipusnak J[amam6Gepa. [Ipusnak uaTerpansubiii Komm.
IIpu3nak pagukansHelii Komu.

> 1
7. UccnenoBaTh CXOAUMOCTD psijia: Z

~on-1

Tema 8. 3nakomepemeHHBIH psa. 3Hakouepenyromwmiics psa. [lpusnak JleOnuma.
VYcnoBHast u abcomoTHas cxoauMocTu. CBOICTBa aOCOMIOTHO CXOIAMMUXCS psiaoB. CTeneHHbIe
psaabl. Pannyc u nHTEpBall CXOUMOCTH.

] n
8. Haiitu o0iacTh CXOOUMOCTH pﬂz[az % .
n+
n=1

Keiic-3aganue — npumep, pemeHue KOTOPOro COCTOUT U3 HECKOJIIBKUX IMYHKTOB, B KaXkKI0M
13 KOTOPBIX UCIOJIB3YETCS pe3yJabTaT MPEAbIYIIETO.

IIpumep keiic-3a1aHus.
Cemectp 1

Tema 1. Marpulibl, BUJbI MaTpUll, JSUCTBUS HaJ MaTpuliaMu. Onpenenurenu 2-ro, 3-ro u
4-ro MOPSIIKOB: OCHOBHBIEC TIOHSTHS, CBOMCTBA, BhIuncieHue. Teopema Jlarmaca. Panr MmaTpuiisl.

1. M3nepxku C (y.e.) npu NPOU3BOACTBE HEKOTOPOro TOBapa JIMHEHHO 3aBUCAT OT 00beMa
npousBojcTBa X (exn.). M3BectHo, yto mpu X =2 C =11, a mpu X =10, C=15. 3ananus: 1)
COCTaBUTh ypaBHEHHE 3aBUCHUMOCTH H3JEpKEK OT 00beMa IPOU3BOJACTBA MPOLYKIMH; 2)
ONpeAenuTh 3HaYeHUs usgepxek g X = 17; 3) onpeaenutb, Kak U3MEHATCA U3JEPKKHU, €CIU
00BbEeMbI TPOU3BOACTBA yBeauuaTcs Ha 15% u ymenbiiarcs Ha 10%.

Tema 2. Krnaccudukaiuss cHUCTeM JMHEWHBIX ypaBHEHHi. PelieHHe CHCTEMBI Tpex
JMHEWHBIX YpaBHEHHUU C TpeMms HeusBecTHbIMH. Meron ["aycca, meron Kpamepa, ¢ moMomisio
00paTHON MaTpUIIBI.

2. Gupma «Dacany TPOUZBOIUT JBEPH IS MPOJAKH MECTHBIM CTPOUTEIHHBIM
KOMTIaHUsIM. Perryranust GpupMbl TO3BOJISIET €1 TTPOoAaBaTh BCIO MPOU3BOANMYIO MPOaAyKIH0. Ha
dbupme padoraet 10 pabounx B ogHy cMeHy (8 pabouux 4yacoB), 5 qHelt B Henemto, uto naet 400
4acoB B Hejemo. Pabodee BpeMs TIOJEICHO MEXAYy IBYMsI CYIIECTBEHHO pa3TMYHBIMA
TEXHOJOTHYECKUMH MIPOIecCCaMt: COOCTBEHHO, MTPOU3BOJICTBOM U KOHEUHOU 00paboTKOI 1BEpeii.
N3 400 pabouux yacoB B Hemento 250 oTBeneHBI MO COOCTBEHHO MPOM3BOACTBO U 150 mon
KOHEYHYI0 00paboTky. «Dacam» Mpou3BOIUT 3 THMA ABEpel: CTaHIApTHHIE, MOJUPOBAHHBIC U
pe3Hble. B Tabimile mpuBeIeHbl BpEMEHHBIC 3aTPaThl M MPUOBLITL OT MPOJTAXKH OJTHOM JTBEPH.

Bpewms Ha Bpewms Ha [TpuGeLH

MPOU3BOACTBO 00paboTKy (MUH)

(MuH)
CraHgapTHbIE 30 15 $45
[TopoBaHHbIE 30 30 $90
Pe3nble 60 30 $120

a. CKkoJbKO /Bepel pazIUYHbIX THUIIOB HYKHO NMPOM3BOAUTH, YTOOBI MaKCUMHU3UPOBATh

npUObLIB?
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b. OnTuManeHO JU pactpeseneHne paboyero BpeMeHN MKy ABYMS TEXHOJIOTMIECKUMH
nporeccaMu (MPOM3BOJACTBO M KOHeUHass oOpaborka)? Kak wu3MeHuTcs mnpuObUIb, €CIu
pacrpenenuTs padodee BpeMsi MeKIAY 3TUMH IPOLIECCAMU ONITUMAIIbHO?

c. Ha npeacrosimeit nenene «®acan» OKEH BBINOJHUTh KOHTPAKT Ha mocTaBky 280
crangaptubix, 120 monupoBanubix u 100 pe3nbix nBepei. s BoimosHeHus 3aka3a «Dacamy
MOJKET 3aKyMUTh HEKOTOPOE KOJIMUECTBO NONy(PabpuKaToB JBEpeil y BHEIIHETO MOCTABIIUKA. JTH
nonypadbpukatel «Pacam» MOXKET HCHOIB30BATH TOJBKO JJISi MPOU3BOJCTBA CTAHIAPTHBIX U
MOJIMPOBAHHBIX, HO HE Pe3HbIX ABepel. [Ipu 3TOM M3roTOBIEHHE CTaHIAPTHOM IBEpH TpedyeT
U 6 MUH TIporecca 00padoTku, a monupoBaHHON — 30 MUH 00paboOTKH (TIPOIECC COOCTBEHHO
MIPOM3BOICTBA IS 3TUX MOyPadpUKaTOB HE TpeOyeTcs).

[Monyuennass TakuM oOpa3oM cTaHaapTHas JBepb mnpuHocUT $15 npubObUH, a
nonupoBanHas - $50. [Ipenmonaras, 4ro mo-npexHemy 250 4acOB B HEICIIO OTBEICHO IOJ
npou3BoJCTBO U 150 mox oOpaboTKy, OmpeaenuTe CKOJIBKO U KakuxX aBepeit «Dacamy NOIHKeH
MPOU3BECTH CAMOCTOSITEIbHO, M CKOJIBKO TONy(paOpuUKaTOB 3aKyNUTh JMJIsi HM3TOTOBIICHUS
CTaH/IapTHBIX U MIOJINPOBAHHBIX JBEpei?

d. Kak u3meHuTCS ONTUMANbHBIN TUIAH, MMOJTYYSHHBIN NMPHU BBHITOJHEHUU MPEABIAYIIETO
IYHKTa, €CIM NPAaBWIBHO PpAaCHpeleiIuTb BpEMs MEXIYy COOCTBEHHO IPOU3BOJICTBOM U
o0paboTkoii nBepeii? KakoBo OyneT mpaBuiibHOE pacmpesiesieHue B JaHHOM cliydae?

Tema 3. BekTopbl: OCHOBHBIE MOHSTHS, JEHCTBUS HaJ] BEKTOpPAMU B I€OMETPUUECKON U
KoopauHaTHOU Gopme. CKaJIsipHOE U BEKTOPHOE MTPOU3BENCHUS U UX MPUIIOKEHUSI.

3. 'opHomnpoMmbIniuieHHast KoMnanus «YepHble KacKmy» codupaercsi paboTaTh B HEKOTOPOI
00JacTu B TE€YCHHE CICTYIOIINX MATH JIET. Y Hee uMeeTcs 4 MaxXThl, AJIs KAk 10 U3 KOTOPBIX €CTh
TEXHUUYECKUN BEPXHUI NPEJEN HAa KOJIMYECTBO PY/Ibl, KOTOpask MOXKET ObITh BblJJaHa «HA ropay» 3a
roJl. OTH BEpXHUE MIPEENIbl COCTABISIOT: maxTa Koot — 2 MiH. ToHH, maxta Mokpas — 2.5 MJIH.
TOHH, maxta EnuzaBera — 1.3 muH. ToHH U maxta OpexoBblil jor — 3 MitH. TOHH. CTOMMOCTD
W3BJICYCHHSI PYAbl HA Pa3HBIX IMIAXTax pas3JinyHasi, BCJIEACTBUE OTIUYAIOIIMXCS TIIYOUHBI U
T€OJIOTHYECKUX YCIOBUI. DTH CTOMMOCTH COCTABJISIIOT (BKJIHOYAs MOCICAYIOIIYI0O 00paboTKYy):
mraxta Koot — 6 $/ToHHa, maxra Mokpas — 5.5 $/TonHa, maxra EnuzaBera — 7 $/ToHHa 1 maxTa
OpexoBsiii jtior — 5 $/Tonna. [Tpu 3TOM pyna U3 pa3IMYHBIX IIAXT UMEET U Pa3HOE COJCpPKAHUE
U3BJIEKAEMOTO KOMIIOHEHTAa. /[l yIOMSHYTBIX BBIIIE IIAXT COAEPKAHUE M3BIEKAEMOIO
KoMrioHeHTa paBHo: 10%, 7%, 15% u 5% cootBeTcTBeHHO. Kaxknas pyna nepepadbaThiBacTCs 1O
OJTHOMY M TOMY € TEXHOJIOIMUECKOMY MPOIIECCY, a 3aT€M CMEIIUBAETCS, YTOOBI HOJTYYUTh OoJiee-
MEHee OJHOPOJHYIO pyIy C 3aJaHHbIM U (UKCHUPOBAHHBIM COJIEP)KAaHUEM H3BIEKAEMOTrO
KOMIIOHEHTa, TaK KaK TEXHOJOTMYECKHM MpolecC Ha METaUIypru4ecKoM IpEeANpUATUN
MOJICTPOEH MO/ OINpPEENIEHHOE COJep’KaHUEe COEIMHEHUH MeTayuia B pyle. Tak Kak pyasl C
TE€UYEHUEM BPEMEHU CTaHOBATCS Oe/lHee, MeTallypruyeckoe peanpusaTue, Ha KOTOpoe KOMIaHus
MOCTaBJISIET Pyy, COOMpaeTCs MPOBECTH MOCTEMEHHBIN Mepexo/l Ha 00paboTKy Oojee OeaHBIX
pya. Eciiu B epBbIi roJ; IPEANPUATHE OKUIAET 5 MITH. TOHH PY/IbI C COAEPKaHUEM U3BJIEKAEMOTO
KoMIoHeHTa 9%, To BO BTOpPOIl M TpeTuit rojibl — 5.63 MIIH. TOHH PyAbl ¢ coaepxkaHueM 8%, a B
YEeTBEPThIA M NATBHIA roabl — 6.43 MuH. TOHH 7%-HON pyzabl. COOTBETCTBEHHO INOHU3UTCS U
cToMMOCTh py/bl. Eciiu B epBbIii o pyaa nokymaercs o $10 3a Touny, To 8%-Hast pyaa Oynet
crouth $8.9 3a ToHHY, a 7%-Has - $7.8 3a TOHHy. 3amuaHHpyiTe MOOBIYY PYABI Ha YETHIPEX
[IaxTax B TEYEHHE CIEAYIOUIUX MSATH JIET TaK, YTOOBI MAaKCHUMU3UPOBATh NpuObLIL. [Ipeacrasbre,
YTO BJIaJeJIel] TOPHOPYJHOM KOMIIaHUH MOJTY4HJI IPEAIoKeHue 0 mponaxke. I1o oneHke sxcnepTos
MOKyTaTesb MpeiaraeT IeHy, MPEeBhIIIAIIyI0 CTOMMOCTh UMYyIecTBa Komnanuu Ha $70 mutH.
OpHako Biajenel CYMTaeT, YyTo 3a MATh JIET OH 3apaboraer Oosblrylo cymmy. CTOMT JM B
JEeNCTBUTENBHOCTH MpoAaBaTh Komnanuio? [Ipu olleHke CTOMMOCTH KOMITAHUU MPUMUTE CTaBKY
JUCKOHTHpOBaHMs paBHOU 10% B rox.

Tema 4. DneMeHTbl aHAIMTHUYECKOW T€OMETPUM Ha IUIOCKOCTH. YPaBHEHHs NPSAMOU B
3aBUCUMOCTH OT NapameTpoB. JliMHa OTpe3Ka U JIeJIEHHE OTpe3Ka B 3aJaHHOM COOTHOIICHHUU.
VYcnoBus napajyuienbHOCTH U MIEPIEHAUKYIISIPHOCTH MPSIMBIX U YTOJl MEX]ly HUMU. PaccTosiHue ot
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TOYKU J10 IIPSIMON. Y paBHEHUS IIJIOCKOCTHU U IIPSIMOU B IIpOCTpaHCTBE. B3auMHOE pacrosnoxenue
MPSIMOM U TJIOCKOCTU B IMTPOCTPAHCTBE.

4. CtanenpoKaTHbIN 3aBOJI MPOU3BOJUT CTAIBHBIC JIUCTHI TPEX Pa3IMYHBIX pazmepos: 100
mroiimMoB, 80 aroriMoB 1 55 mrorimoB. [locTynun 3aka3 Ha cTalbHBIE JTUCTHI pazmepom 45, 30 u 18
nroiimoB B kosruectBe 150, 200 u 185 mTyk COOTBETCTBEHHO.

a. Kakxum o0pa3zom KommaHus [OJDKHA pa3pe3aTb CTajbHbIE JIMCTBL, YTOOBI
MUHHUMH3UPOBATh OTXO/bI? YUTUTE, YTO KEIATeJIIbHO TAKXKEe MIPHU PaCKpoe HE MOJydaTh CIUIIKOM
MHOT0 JIUIIHUX JINCTOB C pa3MepaMi, 3aJJaHHbIMU JaHHBIM 3aKa3YHKOM.

b. [IpuBeauTe HammydIee pemieHue U CIydasi, KOTr/ia 3aKa3aHHbIE B 3TOT pa3 pa3Mepsl
BCTPEUAIOTCS MPHU 3aKa3axX JOBOJIBHO YAacTO U JUIA CiIyvasi, KOT/la OJy4YeHHBIH 3aKa3 COBEPIICHHO
HECTaHJapTHBIN.

Tema 5. Kpussie 2-ro nopsiaka.

Hus pynkumu cnpoca Qp(P)=22-2P u ¢ynkuun npemnoxenus Qs(P) = 0,25P —5 mocrpoiite
rpaduku, HaliIuTe paBHOBECHYIO IeHY Po 1 paBHOBecHOe KormuecTBO ToBapa Qo.

Tema 6. Ilpenen dbynkumu. IIpenen dbyakuum B TOouke. CBsA3bp MeXAy (QyHKIHCH, €€
npenenoM U OecKoHeuHO Maioil BenuunHoM. [IpusHaku cymiectBoBanus npenenoB. OCHOBHbBIE
TEOpeMbl O mpezenax. PackpbiTue HEKOTOPBIX HeompezeneHHocTel. [lepBriii 3amedaTenbHbIN
npenen. Bropoit 3ameuarenpHbiii  mpenen. CpaBHeHHE OECKOHEYHO MaiblX —(DYHKIIHH.
DKBUBaJICHTHBIC 0ECKOHEYHO MAJIbIC BEJTUYHHEI.

JloNTOBpEeMEHHBIH CIIPOC HAa CBETOIMO/IHBIC JIAMIIBI 3a/1aeTCs YHKITUEH Qo =
16,3 - 1,3P, a monroBpemenHoe mnpeanoxkenue ¢ynknuein Qs = 6,1 + 2,1P. Haiinute TOuky
PBIHOYHOTO PaBHOBECHUS M ONPEACIUTE, OYIET JIU CIIPOC B 3TOM TOYKE SJIACTUYHBIM.

Tema 7. [IpousBoanas GpyHKIMH. 33124, TIPUBOISAIINE K TIOHATHIO TPOU3BOIHOW. 3a/1a4a O
KacaTeabHOM. 3ajlaua O MPOM3BOJIUTEIBHOCTH Tpyna. OmnpeneleHue MPOU3BOJHON (YHKIIHU.
CBsi3b MEXJIy HENpPEepbIBHOCTHIO M AuddepeHmupyemocthio. [IpaBuna nuddepeHpoBaHus.
Qopmynsl  auddepenuupoBanus. JuddepenuupoBanue HESBHO 3aJaHHOW  (QYHKIIHU.
Jlorapudmuueckoe nuddepenmpoBanue.

7. KpaTkoBpeMeHHbIH cripoc Ha IUSHKHYIO0 00YBb ONMCHIBAETCS (PyHKITHEH Qo
= 2240 - 16P. B Hacrosmuii MOMEHT Takast 00yBb Tipojaercs o 1ieHe 100 py06. 3a mapy. Halinqure
BCE 3HAUEHUS LIEHBI, MPU KOTOPBIX CIPOC Ha 3Ty MPOAYKLHIO 3yacTHdeH. ViMeeT nu cmblca
KOMIIAaHUM CHU3UTH LIEHY JUIsl YBEIMUEHUS YHCIia MPoaax?

Tema 8. Ilpunoxenus npousBonHod ¢yHkuuu. IIpaBuno Jlonurans. Bospacranue u
yObIBaHHE (QYHKUMU. MakcUMyM M MHHUMYM (QYHKIMH. BBIMyKIOCTh, BOTHYTOCTH Trpaduka
¢bynakuun. Touku nepernba. MccnenoBanue GpyHKIIMU 1 TOCTPOCHHE €€ rpaduka.

8. ®upMma nmpoaaeT BHICOKOTEXHOJIOTHYHbIE CTaHKU Mo 1eHe 20 Teic. py0. 3a mTyky. Ha
HACTOSIIIMIT MOMEHT €M yJaercs Mpou3BOAUTH 16 craHkoB B roji. llepeMeHHBIE H3IEPKKU
peanpuATHs onuckiBaotcs ynkiueii VC = 0,6Q% — 4Q, HOCTOAHHBIE M3JEpKKH paBHBI 130
ThIC. py0. OneHuTe, SBISETCS U CYIIECTBYIOUINI Ha CErOAHSIIHUN JIeHb 00beM MPOU3BOJICTBA
ONTUMAJILHBIM JUI1 MAaKCUMU3aK pHObLTH. Eciu HeT, moabepuTe Hanbosiee BHIOIHBIA BAPHAHT
JUTsL paciuupenust ruiomianei. PaccMmarpuBatoTcs 1Ba mpeuiokeHus:: 06e Opuraabl cTpouTenen
TOTOBBI BBIMOJHUTH paboTy 3a nBa roja. IIpu sTom mepBas Opurana mpocuT 3a CBOIO paboTy
npenomiaty 100 Teic. py0. B Hauane nepBoro roga u 120 Teic. py0. B Hauase BToporo roga. Bropas
Opuraza takxe rnpocut npegoriary 100 teic. py0. u 150 Thic. py0. B KOHIE paboThI, T.€. B KOHIIE
BTOpOro rojaa. Haiinure npruBeneHHbIE CTOMMOCTH MPOEKTOB, CUNTAsl CTABKY JTUCKOHTHPOBAHUS
12,5%. XBatuT 11 npuOBLTH (GUPMBI 32 OJMH IO Ui (MHAHCUPOBAHUS paclIMpeHus?

Tema 9. ®ynkuuu aByX nepeMeHHbIX. OnpeaeneHue QyHKIUHN ABYX NepeMeHHbIX. JIuHun
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ypoBHS. YacTHBIE TPOM3BOJHBIE IEPBOTO MOpsAAKa. YacTHbIE IPOU3BOAHBIC BBICIIMX MOPSIKOB.
[Monusit iuddepennnan Gpyaxiun 1Byx nepemeHHbIX. AuddepenunpoBanue caoxHON QyHKINH.
OkcrpeMyM (QYHKIMM JIBYX TIepeMeHHbIX. OmnpeneneHue dSKcTpeMyma (GYHKIHHA JIBYX
nepeMeHHbIX. HeoOXo1umMoe yciioBre CyIeCTBOBaHUS SKCTpEeMyMa (QYHKIMH JIBYX ITEPEMEHHBIX.

3. OyHKIUY CIIpoca U MPEUIOKECHHSI HA CTPHIKKH B CAJIOHE KPACOTHI UMEIOT JIMHEHHBINA BUJT
u 3ananbl popmymnamu Qp = 600 - 4P, Qs = 6P - 400. I'ocymapcTBo ycTraHaBiMBaeT HaoOr 32,5
py0. Ha KaXIyl0 CTPUXKKY. PaccMOTpeB M3MeHEHHE PaBHOBECHOH IIEHBI, OMpPEIEIUTe OOIIYIO
CyMMY Hajora ¥ BBIYHCIUTE HAJIOTOBOE Opems MmoKymareis u npojaniia. OneHuTe M3MeHEeHUE
BaJIOBOT'O JI0XO0/Ia TOCJIe BBEACHUS HAJIOra.

Cemectp 2
Tema 1. 3agava, npuBOAAILIAs K MOHATHIO HEOMPEACICHHOTO MHTerpaia. OnpeneneHue

HEOIPE/ICIICHHOT0 MHTErpajia, ero CBOMCTBA, TaOJIUI[A MHTETPATIOB OCHOBHBIX 3JIEMEHTAPHBIX
byHKIMA. MeTOobl HHTETPUPOBAHUS: TAOJUYHBIH, C TIOMOIIBIO TIOJCTAHOBKH, [TOIBSICHUEM 10T
3HaK auddepenimana, mo 4acTsm.

1. Haliaure obiue u3aepKKu, mepeMeHHbIe U3IEPKKH U CPETHUE U3IACPHKKHU O BBITYCKY
obbema Q MPOYKITUY TIPH YCIIOBHH, YTO TIOCTOSTHHBIC U3JICPIKKH COCTABIISIOT 5,5 MIIH pyoO. U
u3BecTHA (DYHKIUS TpeaeNbHbIX uznep:xek MC(Q) = -1,8Q2 +3Q +2,5.

jR(sin X;C0S X )dx

. Beruncienue uHTErpasoB

j sinoawx - cos Bxdx

Tema 2. Boruncienue HHTErpajioB BHUAA

jsinm X - COS" Xax

BUIa . Beruncienne HHTCIpajioB BUJa

Icosocx-cos[}xdx jsinocx-siandx

2. Haiigure o01yro ce0ecTOMMOCTD BBIIIYCKa 15 arperaTos, e€ciiu CTOUMOCTD 4 MUJIOTHBIX
arperatoB cocTasisieT 6,02 MitH py0., a pejieNbHast ce0eCTOMMOCTb IPOU3BOACTBA Q eINHHMIL
npoaykuuu 3anana ¢pyaxmueit MC(Q)=1-1/(Q+1)3.

Tema 3. [lonsiTue onpeneneHHoro uHTerpana. ['eomerpuyecknii ¥ SJKOHOMUYECKHI CMBICIT
onpezeneHHoro uHrerpaina. OCHOBHBbIE CBOMCTBAa ONpEENIEHHBIX HHTETpajioB. BrluncieHue
omnpeneneHHoro unrerpana. ®opmyna Hetorona-Jlelionuna.

3. Haiinutre n006aBOYHYIO BBITOJY NMOTPEOUTENS W MPOU3BOAUTENS NPOAYKIHMHU (DUPMBI
MEXOBBIX U3JICJINH, €CIIM U3BECTHBI (DYHKIIMH LIEHBI CIIPOCa U IIEHBI MPETI0KEHNS Ha TPOAYKIIUIO
Po =500/(Q - 5) , Ps = Q — 45. Paccuwnraiite, Kak U3MEHUTCS 100aBOYHAs BBITO/A MOTPEOUTEIIS
IpY BBEJCHUU Ha MPOAYKIMIO Hajora B pazmepe 100/9 % c uznenus.

Tema 4. IlonsTHe HecOOCTBEHHOro HMHTerpana 1 poga, €ro reoMeTpu4ecKUid CMBICIH.
Boruncnenue HecoOcTBeHHOr0 HHTErpana 1-ro poaa. CoiicTBa HeCOOCTBEHHOTO UHTETpaja 1-ro
pona.

4. EsXeHEBHBIN 10XO0J TOPrOBO-pa3BIEKATEIBLHOIO IIEHTpa paBHOMEpPHO pacteT oT 0,8 1o
0,9 maa py6. B geHb. OueHuTe roJoBoil 10xoJ 53 meHTpa, €clii Ha BbIpYYEHHbIE JIEHBIU
IIPOUCXOIUT HEMPEPHIBHOE HAYMCIEHUE MTPOLIEHTOB UCXOs U3 rojloBoi cTaBku 12%. CpaBHuTE
€ro ¢ HapallleHHOM CyMMOH IIPU HEMPEPBIBHOM IIOTOKE IMOCTOSIHHOTO eXeIHEeBHOro noxona 0,85
MJIH pyO. pu TOMU e roJI0BOM CTaBKe.

Tema 5. OOspikHOBeHHOE muddepeHmanpbHoe ypaBHeHHe. OCHOBHBIC TTOHSATHSL.
Huddepennmanbapie  ypaBHeHUs mepBoro mnopsaka. 3amgada Komm. duddepennmanbabie
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yYpaBHEHHUS C pa3AesiomuMucs nepeMeHHbMu. OgHopoaHbie quddepeHanbHble YpaBHEHUS.
Jlunetinbie muddepeHnuanbHbie ypaBHEeHUs 1-T0 opsiaka. YpaBHeHue bepHysim.

5. Ilyns, nurasice co ckopocThio 400m/c, mpobuBaeT creHy ToauuHoi 20 cM ¥ BbUIETAET U3
Hee co ckopocThio 100 m/c. cunTasi CUITy CONMPOTUBIICHHUS CTEHBI MIPONOPIMOHATBHON KBAApaTy
CKOPOCTH JIBUKEHUS MYJIH, HAWTH BpeMs JBUKCHUS ITYJIH B CTEHE.

Tema 6. /luddepenimanbubie ypaBHEHHS BBICIIHX MOPSAIKOB, JTOMYCKAMOIINE TOHIKEHUE
crenean. OmHOpoaHble nuddepeHInaTbHbIE YPAaBHEHUS BTOPOTO MOPSIKA C TMOCTOSHHBIMHU
koa(urmeHTamu.

6. 3amanbl ¢yHkuuu crpoca D(t) u npemtoxenus S(t). OnpenenuTsh KojeOaHUE IICHBI U
YCTAHOBHMBIIYIOCS IIEHY IPH YCTOWYMBOM COCTOSIHUH PHIHKA.

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

Tema 7. Pspl: OCHOBHBIE TIOHATHS, HEOOXOIUMBINA U IOCTATOYHBIC MPU3HAKH CXOJIUMOCTH
YUCIIOBBIX psnoB. [Ipusnaku cpaBHenus. [Ipusnak JlanmamOepa. [Ipusnak uHTErpanbHbiii Komm.
IIpu3nak pagukansHelid Kommy.

7. Bpruucnure, Kakyl0 CyMMY HEOOXOJIMMO IMOJOXKUTh Ha Aeno3uT mnoa 10% roaoBwIX,
4TOOBI €KET0THO OECCPOUHO morydaTh 10x0/ 30 ThiC. pyo.

Tema 8. 3nakomepemeHHbId psia. 3Hakouepexyrouuiics psn. [Ipusnak JleitOnuna.
VYcnoBHasg u abconmoTHas cxoauMocTH. CBoMCcTBa aOCOMIOTHO CXOASAIIUXCS psiioB. CTeneHHble
psabl. Pannyc u nHTEpBall CXOJUMOCTH.

8. B cBsI31 ¢ HecTaOUIBbHOM SKOHOMUUYECKOH cUTyarre U HHQISIUOHHBIM 05KUIAHUEM
MIPOUCXOUT CHIKEHUE HHBECTUPYEMOTO JICHEKHOTO MTOTOKA. BEIYUCINTD BETUIHHY MPUOBLITH C
ToyHOCTHIO 10 0,00001 mpu KPpaTKOCPOUYHOM BIIOKEHUM:

Q= | awat

PAa3JI0KHUB MOJBIHTETPATBHYIO QYHKIHIO B psi, rae Q(t) — mpuObLIb, momydeHHas pu
U3MCHEHHH MHBECTHIIUH, IECITKH ThIC. y.€.; ((t) — OT3BIBUMBOCTH MMPOM3BOJICTBA;  — BpeMs, FOJ1.

1

2
[ e o
0

Oﬁmne AOMAIIHUE 3aJaHUA — 3aJIaHNA, BKIIIOYAIOIUE IPUMEPBI OAHOI'O COACPKaAaHUA 1A
BCCX yHalIUXCs, BBIMTOJHECHUEC KOTOPLIX MPEAINIOJIarac€Tcda BO BHCAYJUTOPHOC BPEMH.

IIpumep o01Iero foMalIHero 3aJaHus.
Cemectp 1

Tema 1. Matpuiisl, BUIbl MaTpHUll, ASHUCTBUS Haa MaTpuliamu. Onpegenurenu 2-ro, 3-ro u
4-ro MOPSIIKOB: OCHOBHBIE TIOHSITHS, CBOMCTBA, BhIunciaeHue. Teopema Jlammaca. Panr MmaTpuirst.

1.Berancnuthb OIIPECACIIUTCIIb.

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

419 12 6

Tema 2. Knaccugukamus cucTeM JMHEHHBIX ypaBHEHMH. PelieHue cucteMmbl Tpex
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JIMHEMHBIX ypaBHEHHH C Tpems Heus3BecTHbIMU. Meton ['aycca, meron Kpamepa, ¢ nmoMouisto
00paTHOM MaTpPHIIHI.

1. I/ICCJ'IGI[OBaTB Ha COBMECTHOCTH U PCIIHUTH CUCTCMBI JTAHEUHBIX ypaBHCHHﬁZ

3X; —2X5 +4Xq =5

7X1—7X2—2X3:O 7X1—2X2+X3:O 21 32 3 0
X1 — 00Xy + Xq =

1) {3% —2X, —3%3 =5 2) 13X +4Xg + Xz =7 34 + 273

X1+2X2 +3X3 :6

X1—3X2 +4X3:1. 2X1—3X2—X3:2.

Tema 3. BekTOpbl: OCHOBHBIE NMOHSATHS, AEHCTBUSI HaJ BEKTOpAMU B I€OMETPUUECKON U
KoopanHaTHOH popme. CkansgpHOE U BEKTOPHOE ITPOU3BEACHUS U UX MPHIIOKECHHUSL.

1. Jlokasath, 4T0 BEKTOPHI P, q, T 00pa3yroT 6asuc B R3 u Haiitu pasnosxkenue BeKTopa X M0
BekTopam Oasuca: p = (0; 1; 2), q=(1; 0; 1), r=(—1; 2; 4), X=(-2;4;7).

Tema 4. DnemMeHTbl aHAJIUTUYECKOW I€OMETPUM HA IUIOCKOCTH. YpaBHEHHUS NpPSAMON B
3aBHCHUMOCTH OT MapaMmeTpoB. J[IuHa OoTpe3ka U JeJeHHe OTpe3Ka B 3aJaHHOM COOTHOIICHHUU.
VYcnoBus napajuiebHOCTH U MEPIEHAUKYIISIPHOCTH MPSAMBIX U YTOJI MEX1y HUMU. PaccTosiHue ot
TOYKH JI0 IPSIMOM. YpaBHEHHUS IJIOCKOCTU U MPSIMOM B MPOCTpaHCTBE. B3auMHoe pacronoxeHue
MPSMOM U TJIOCKOCTH B MPOCTPAHCTBE.

1. CocraButhb oOliee ypaBHEHUE MPSIMOM, poxoasiiei yepe3 Touku (1,2) u (-
2,3).

2. CocTaBUTh ypaBHEHHE NPAMOii, mpoxossmieil yepe3 Touky M ={1,2} napamensro
npsvoit X+2Y+3=0.

3. Hamucats YpaBHCHHC IIJIOCKOCTH, HpOXO,Z[HIlIGfI qgepe3 ABC TOUYKH, JMCPIICHAUKYIISIPHO
IIJIOCKOCTH.

Tema 5. KpuBbie BTOpOro nopsiaka.

1.HaiiTu koopaAMHATHI LIEHTPA U PaJANYC OKPYKHOCTH, €CIIM €€ YpaBHEHHUE 3aJaHO B BUJE:
2x2 +2y? —8x + 5y -4 =0.

2. CoctaBuTh ypaBHeHHe dutniica, eciu ero Gokycsl F1(0; 0), F2(1; 1), 6onbImnas och paBHa
2.

3. Haiitu xoopauHaTel (OKYCOB, BEpIIMH W YPaBHEHHUS AaCHUMITOT THUIEPOOIBI
2x? —9y? =18.

Tema 6. Ilpenen ¢dynkuuu. Ilpenen gynkumm B Touke. CBsizb MexAy (yHKUUEH, ee
npenenoM U OecKkoHeuHo Maioil BennuuHoM. [IpusHaku cymiectBoBaHus npeaenoB. OCHOBHBIE
TEOpeMbl O mpefenax. PackpbiTue HEKOTOPBIX HeompeaeneHHocTed. [lepBoiii 3amedaTenbHBIN
npenen. Bropoit 3amevarenbHbii  mpenen. CpaBHeHHE OECKOHEYHO MaiblX — (DYHKIIMIA.
OKBUBAJICHTHBIC OECKOHEYHO MaJjIble BEJTUINHEL.

Haiitu npegenst GyHkumii: lim M lim M lim I+v2x" -1 "2’62_1,11m

22 2x% = 5x+2 wow 2xF —S5x+2 o x x50
sin 3x
1g2x '

Tema 7. [IpousBonnas GpyHKIMH. 3a1a4u, IPUBOASAIINE K OHATHIO TPOM3BOIHON. 3a/1a4a O
KacaTeJbHOM. 3a7aya O MPOU3BOAUTENBHOCTH TpyAa. OmpeneneHue NpOU3BOIHOW (DYHKIUU.
CBs3p Mexy HemnpepbiBHOCTbIO U quddepenuupyemoctsio. IlpaBuna nuddepennupoBanus.
®Gopmynsl  auddepennupoBanua.  [ubdepenuupoBanne HESIBHO 3aJaHHON  (YHKIIWU.
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Jlorapudmuueckoe auddepenunpoBanue.

Haiitu nud depennnans BToporo mopsiaka §yHKIIHM: y
= %x3\/; + lile\/} —%x7\/; Y= 0+ 2x+2)e® y=2Indx -

Tema 8. Ilpwnoxenus mnpousBogHor (yHkiuu. IlpaBuno Jlonurana. Bospacranue u
yObIBaHue (QyHKIMH. MakcumMyMm U MUHUMYM (GyHKIUU. BBITYyKI0CTh, BOTHYTOCTH Ipaduka
¢dbyakuun. Touku neperunba. MccienoBanue GpyHKIIMU ¥ IOCTPOCHHE €€ rpaduka.

1. 3 Tpex OAMHAKOBBIX TOHKUX JIOCOK HM3TOTOBHUTH >K€I00 C HAaWOOJBIIMM IMONEPEYHBIM
CEUYEHHUEM.

2. Haiiti pa3mepbl MUIMHAPUYECKON 3aKPBITOM ITUCTEPHBI C 33JaHHBIM 00BeMOM V U ¢
HaWMEHBIIEH MOJHON ITOBEPXHOCTHIO.

3. BeiOpaTh MecTo 17151 MOCTPOMKH MOCTa Yepe3 peKy, YTOOBI JUIMHA JOPOTH MEKIY ABYMS
MyHKTaMH, PACIIONIOKEHHBIMHU 110 Pa3HbIE CTOPOHBI OT PEKH, ObLJIa HAMMEHBIIIAS.

4. U3 Kycka MpOBOJIOKH JUTMHON L COrHYTh MPSMOYTOJIBHUK, YTOOBI €r0 IUIOIa s ObLIa
HauOO0JIbIIEH.

Tema 9. Oynkuun AByx nepeMmeHHbIX. OnpeneneHue GyHKINN ABYX NMEepeMeHHbIX. JInHNM
ypoBHsl. YacTHBIC IPOM3BOJIHBIC EPBOTO MOPsAKa. YacTHBIC IPOM3BOIHBIC BBICIIUX MOPSIKOB.
[MTonusiit nuddepennman pynkunn 1Byx nepemeHHbIX. JuddepenupoBanue crioxuon GyHKINN.
OkctpemMyMm (YHKUOMH JABYX TmepeMeHHbIX. OmpeneneHue 53KcTpeMyma (YHKUHMH —JABYX
nepeMeHHbIX. HeoOXoaumoe ycioBHe CyIIeCTBOBAHMSI IKCTpeMyMa (YHKITUH JIBYX NIEPEMEHHBIX.

[TycTh mpou3BoAMTCS J1Ba BUJIa TOBAPOB, 0003HAYMM UX KoJudecTBa yepe3 X u Y. I1ycTs 1eHsl
Ha ITHU TOBapbl COOTBeTCTBeHHO P1, P2, a dyHkums 3arpar C = f(X, y). Beisichuts Bompoc o
CYLIECTBOBAaHMU MaKCHUMyMa IPHOBLIN U, €CII OHA €CTh, TO KAKOBa €€ BEIMYUHA.
1. P1=7,P2=9,C=x%+xy + Yy
2. P1=8,P2,=10, C=3x%+2xy + Y.
3. P1=9,P2=12, C =4x%+xy + 3y°.

Cemectp 2

Tema 1. 3agaua, npuBoAsIIAs K TOHITHIO HEONPEIEICHHOTO HHTerpana. OnpeaeneHue
HEOIPeIeIEHHOTO HHTErpalia, €ro CBOWCTBA, TAOIUIa HHTETPAJIOB OCHOBHBIX JIEMEHTAPHBIX
byHK1MI. MeToIbl MHTErPUPOBAHUS: TAOIWYHBIN, C IOMOIIBIO MTOJICTAHOBKH, MOJBEACHUEM 0T
3HaK auddepenimana, mo 4acTsm.

HaiiTi HeonpeieieHHbIE HHTETPAJIbI:
x°—3x3
1) | ——dx
NG

dx

2x+1
3) | ——dx
3x? -3

tg°5x dx
Hl—

cos%x
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5) [

6) [ dx

X2 —2X +2

'[R(sin X;C0S X )dx

Tema 2. Boluncienue HHTErpajioB BHUAA

jsinm X -cos" xdx

. Beruncienue nHTErpagoB

j sinax - Cos Pxadx

Buaa

jcosax-cos[&xdx Jsinax-sin[&xdx

. Beruncienne HUHTCI'pajioOB BUJA

Haiitn HeonpeaeeHHbIE HHTErPAJIbI:
[ sindxcos3xdx , |sin5xsindxdx, | sin®xcosdxdx, [ sin®xcos*xdx

Tema 3. [lonsTue onpeneneHHoro uHTerpaia. ['eomerpuueckuii ¥ 3JKOHOMUYECKHI CMBICTT
onpezeneHHoro uHrerpana. OCHOBHBbIE CBOMCTBAa ONPEAENIEHHBIX HHTETpajioB. BrluucieHnue
onpezaeneHHoro unrerpaia. @opmyna Heiorona-Jleitbuuua.

Breraucnuts OIPCACIICHHBIC MHTCTPAJIbI

T

1 4 ) 1
1) J.(X2 +1)dX ) J‘\/;dx . 3) I sin 4xdx : 4)
-1 1 0

——dx
COS™ X '

O e N | Y

Tema 4. Ilonarue HecoOCTBEHHOTO HHTerpasia | poja, €ro reOMETPUUYECKHH CMBICI.
Brrancnenne Heco6cTBeHHOTO MHTEerpania 1-ro poaa. CoiicTBa HeCOOCTBEHHOTO MHTETpana 1-ro
pona.

+00
dx
1. BbIUMCAUTH UHTETPAT j >
o L+X
+00
dx
2. Bemruauciurs I =
1+Xx

dx
41—x'

+1
3. BrpMaHCIUTH HUHTCrpal I
0

Tema 5. OObikHOBeHHOe nuddepeHaTbHoe ypaBHeHHEe. (OCHOBHBIE TOHSTHSL.
Huddepenumansaple ypaBHeHHs mepBoro mnopsiaka. 3amada Komm. Jluddepenuumanshbie
YPaBHEHMS C pa3JeNsonumMucs nepeMeHHbMu. OnHopoaHble AuddepeHnnanbable ypaBHEHHUS.
Jluneitasle nudpepennmanbubie ypaBHeHus 1-ro nopsaka. YpaBHenue bepHymu.

Haiitu oOumii unterpan nuddepenuanbHoro ypaBHeHus. (OTBET NpeAcTaBUTh B BHJIE

w(xy)=C)
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1) 4xdx —3ydy = 3x’ydy — 2xy’dX.  2)xy/1+ y? + yy'v1+ x? =0.

3)4/4 + y*dx — ydy = x*ydy. 4)4/3+ y?dx — ydy = x*ydy.

Tema 6. /luddepeHimanbubie ypaBHEHHS BBICIIHX MOPSIKOB, JTOMYCKAMOIINE TOHIKEHUE
crenean. OmpHOpoaHBbIe nUDQEepeHIIUATbHbIE YPAaBHEHHUS BTOPOTO TOPSAKA C TOCTOSHHBIMU
koa(urmeHTamu.

Penmmte nuddepennmanbupie ypaBHEHUS BBICIIUX ITOPSIKOB!
1. y"=xe*,y(0)=0,y'(0)=0.
2. xy'=y.

3. y'(L+y)=y?+y.

4. y" =2xInx.

5. 1+y?=2yy"

6. xy"+y =0.

Tema 7. Psapl: OCHOBHBIE TIOHATHS, HEOOXOIUMBINA U IOCTATOYHBIC MPU3HAKH CXOJIUMOCTH
YUCIIOBBIX psnoB. [Ipusnaku cpaBHenus. [Ipusnak JlamamOepa. [Ipusnak uHTErpanbHbiii Komm.
IIpu3nak pagukansHelid Kommy.

HOKa?»aTB PaCXoaguUMOCTD CICAYIOIIUX PAOOB:

2

+00 n . too n . 400 2_”
1)HZ:;‘4n+5’ Z)lelon_l’ 3)HZ:1: n’ %

— on+1
n=1 3n

Tema 8. 3nakonepemeHHbIll psa. 3Hakouepeayromuiics psa. Ilpusnak JleiiOnuna.
VYcnoBHasg u abcomoTHas cxoauMocTH. CBoicTBa aOCOMIOTHO CXOASAIIUXCS psiioB. CTeneHHbIe
psaabl. Pannyc u nHTEpBaJl CXOJUMOCTH.

Beruucnauts uaTerpan ¢ Tounoctsio A0 0,0001, paznoxuB MOABHTETPATHHYIO (QYHKIIUIO B
psn:

-x2/2

S

174

2. j cos(10xA)dx.

0

KonTposbHas (camocrosiTesibHasi) padoTa — BBINOJHIETCA HAa ayJJUTOPHOM 3aHSTUU, B
OTPaHUYEHHBIN UHTEPBAJI BPEMEHHU U COJAEPKUT 3aJaHUs 110 IPORAEHHOMY MaTepHally.

IIpumep KOHTPOJIBHOI (CAMOCTOATEIBLHOM PadoThI).

Tema 1.
1. BbIMOTHUTH ACUCTBUS C MATPUIIAMU
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9 -1 3 1 -3
3 -1

~2 0 -1 —2 0 |(7 -1

-1 2 ]- : .
-3 1 1], 4 -1|(-3 2
—2 4 4 1 5

2. BrruucinTe 3HaYeHNEe MHOTOWIEHA f(X) OT MaTpUulbl A , TAC

2 1
f(x)=x2—5x+4,A=( )
-2 3

3. HaiiTu Hem3BecTHYIO MaTpuily X U3 ypaBHEHHUS

el )

4. Haiitn Hem3BeCcTHYIO MaTpHIy X U3 ypaBHEHHS
2 -1 -6 5
X :
-4 3 -10 9
1 2 1

5. Beruucnute onpenenurens matpuipl 4 = |0 -2 3

3 1 1
Tema 2.
1. Onpenenutb paHT MaTPULIbI

1 0 00 5
0 00 0 O
2 0 0 0 11
2. Pemnth cuctemy JTMHEHHbIX ypaBHeHu# meronoM: 1) Kpamepa, 2) XKopnana-I'aycca
X+y—z=-4
2X+3y+z=-1
X—y+22=6

Tema 3.

1. Konmuaeaprsie i Bektopsl C, u C,, pasnoikeHHBIe MO BekTopam a4 u b, rme

¢, =5d+3b,C, =4a+b,a={2,-1,5b ={7,1,-3}.
2. TleprienauKyspHBI 1 BeKTOphl & = {~7;1;2},b ={3;2;-1}?

{0;2;1},€ ={2;0;3} ?
:1;3),B(31,4),C(2;53).

3. KoMmruraHapHsI i BEKTOPHI 8 = {—1; 2, — 1}

b=
Haiitu yromn mexny Bekropamu AB, AC, rae (
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Tema 4.

1. CocTaBUTh CHCTEMY HEPABEHCTB, ONPEENIONMX BHYTPEHHIOW 00/1acTh TPEYTroNbHUKA
ABC u ero cropon: A(— 2;—4), B(— 1 10), C(8, 4)

2. Pemnth rpaduyecku cucTeMy HEpaBEeHCTB:
(X + X, <8

—2Xy, <2
1= 2% +3%, <9
X =0

(X, 20.

Tema S.

1. Haiiti KOOpIMHATHI IIEHTPA U PAJNyC OKPYKHOCTH, €CJIM €€ ypaBHEHHE 3aJ1aHO B BHUJIE:
2x? +2y> —8x + 5y —4 =0.

2. CocraBuTh ypaBHeHHE dntHIca, eciu ero ¢pokycsl F1(0; 0), F2(1; 1), Gonblias ochk paBHa

2.
3. Haiitu xoopauHatel (OKYCOB, BEpPUIMH W YPaBHEHUS AaCHUMITOT TUIEPOOJIBI
2 2
X =9y° =
4. BbIBecTH KaHOHMYECKOE YpAaBHEHHUE Mapadoibl, €CIM H3BECTHO, YTO €€ BEpUIMHA
pacriojio’keHa B Hayajie KOOpJIUHAT, OHA PACHOJIO0XKEHa CUMMETPUYHO OCH 0X, u

TIPOXO/IUT Yepe3 TOUKY (2,2).
5. Harmmcars ypaBHeHue rumep6oibl, eciu ee (Bokychl Haxonsares B Toukax F (—2,0),

F2 (2,0), a JUTMHA ee JACHCTBUTEILHOM ocH paBHa 1.
Tema 6.

Beruucnuth npenens! GyHKIUI:

«2_1 —4x% +3x-1
Ilm3 p) lim ——— ¢ lim
X—>8\/_ 2 X—— 1x +3x+2 —>°0X +3X +2X—-2

Tema 7.

yx2+0«—2(x2+n

Qx4—1

Haiiti nponsBoanyto GpyHkumu Y =

Tema 8.
HccnenoBathb (I)yHKL[I/IIO MeToaMu  TU(GEpeHINaTbHOI0 HUCYUCICHUS U TOCTPOUTH
-3
rpaduku ux QyHKIIHI: y—
x> 43

Tema 9.
N3BectHO, uto R(Q) — dbyHkums noxoxaa, a C(Q) — GpyHKIMs 3aTpaT Ha MPOU3BOCTBO TOBapa.
HccnenoBate ¢yakumio npudbumn [1(Q), moctpouth ee rpaduK M ONPENEIUTh BEITHYHHY
MaKCHMalbHOU MPUOBLIH.

28



R(Q) = 20Q — Q2 C(Q) = 2Q% — 10Q? + 32Q — 75.

Cemectp 2
Tema 1
BbruncnuTh UHTETpasbl:

_ 2 Ix —1)°
1 [ ) 6 -6 + i ) [ X&) dx
Tema 2

Haiitn HeonpeeleHHbIE HHTErPalbl: [ sindxcos3xdx

Tema 3

Breraucnuts HUHTCI'paJIbl:

j(x2 +1)dx

Tema 4

dx
1+x%°

+00
Bprunciuts uHTErpan I
0

Tema 5

Haiitu oOmmit uaterpan auddepeHnnanbHOro ypaBHeHMs..

1) 4xdx —3ydy =3x°ydy — 2xy’dx.  2) x\/1+7y2 +yy'V1+ X2 =0,
Tema 6

1. y'=xey(0)=0,y(0)=0.

2. xy'=y.
Tema 7

[Tonp3ysick HEOOXOAUMBIM  yCIIOBUEM CXOAMMOCTH YHCJIOBOTO psifa, JI0Ka3aTh

pPacxXoauMOCTh CICAYIOIIUX PAOOB:

2

+00 n . 400 n .
1) §4n+5' 2) nzzlllon—l’
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Tema 8

Pa3noxuts B psg MakiiopeHa crneayronue GyHKINH:

1) y=¢€";2 y=Inl-2x);

Tect (mOCT-TECT) — TECT Ha OLICHKY, IMO3BOJISIOLIUI
HPOMICHHBIM TEMaM.

IIpumepbl TECTOBOIO 3aaHMS.

IIPOBEPUTH 3HAHUS CTYIEHTOB IIO

Tema 1
Onpeneanrenu
1 Onpenenurenb NpecTaBiIseT 1. [IpssMoyronpHYIO TabIUITY.
co0oi1 ... 2. Yucno.
3. [lepeMeHHYIO BEIHUUHY.
4. YpaBHeHHeE.
2 Onpeaenurens 0003HAYAIOT 1.A
CHMBOJIOM ... 2. ®
3. 0
4. Q
3 [Topsimok ornpeneanTens paBeH ... 1. Yuciy CTpok.
2. Yucny Bcex 3J1IEMEHTOB.
3. CymMe ducia CTpOK U CTOJIOIOB.
4. Pa3HocTH uKca CTPOK U
CTOJIOLIOB.
4 [Topsimok onpenenuTens
6 2
7 6 PaBEH ...
5 [Topsinok onpeaenurens
0 9
1 10 PaBeH ...
Tema 2
1 Cucrtema JIMHEWHBIX allreOpandecKux 1. B Buze onpenenurensi.
ypaBHEHUI MOKET OBITh 3aMUcaHa .... 2. B matpuunoii popme.
3. B BekrTopHOii popme.
4. B Bujae npousBeAeHUs ABYX
CHCTEM.
2 Cucrema Tpex TUHEHHBIX anreOpandecKux 1. OnpenenuTtenb CUCTEMBI PaBEH
YpaBHEHUH C TPEMs IEPEMEHHBIMH UMEET HYITIO.

CAUHCTBCHHOC PCUICHUC, CCJIN. ...

2. OmnpenenuTtenb CUCTEMbI

OTJIMYCH OT HYJIA.

3. Onpenenurens CUCTEMBI paBEH

€IUHNIIE.

4. OnpenenuTtenb CUCTEMbI

OTJIMYECH OT €ANHUIIBI.
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Cucrema Tpex JIMHEHHBIX aJIreOpandecKux
YPaBHEHUU C TPEeMsI [IEPEMEHHBIMUA UMEET
0eCKOHEYHOE MHOKECTBO PEIICHUI, ECIIH. . ..

1. Onpenenurtensb CUCTEMBbI PaBEH
HYIIIO.

2. OnpenenuTenb CUCTEMBI
OTJIMYEH OT HYJIS.

3. OnpenenuTesb CUCTEMbI PaBEH
eANHUIIE.

4. Onpenenurenb CUCTEMBI
OTJIMYEH OT €JIMHULIBI.

s pemienus cucTeMsl TPeX JTMHEHHBIX
anreOpanyecKnx ypaBHEHUH C TPEMsi METOJIOM
Kpamepa He00X01UMO BHIYUCTUT. ...

1. Onun onpenenuTeb.
2. JIBa ompenenuTens.

3. Tpu onpenenurens.

4. Yertslpe onpeneanTens.

Tema 3
BekTopsl 21(4; 2k;—1) u B(—l;l; 4) é _42
TIepreHNKYIAPHEL, ecid K paBHO ... 3: 2
4. —4
Bexropsr @(4,—2k;—-1) u b(-114) é _42
TIepIeHNKYIAPHEL, eciid K paBHO ... 3: 2
4. —4
Bexroper a(4;2k;—1) u b(=1;1;0) é —42
TepreHNKy/ISpHEL, ecin K pasmo ... 3: 2
4. —4
Bexroper a(4;—2k;—1) u b(-1;1;0) ; —42
TIepIeHNKYIAPHEL, eciid K paBHO ... 3: 2
4. —4
Tema 4
[Tpstmast mpoxoaut yepe3 Touku O(0;0) u I. -3
A(-2;1). Ee yrnoBoii ko3 duIEeHT paBeH. .. 3
; 1
-3
. 1
2
[Tpsamas npoxonut yepe3 Touku O(0;0) u 1. 2
A(2;1). Ee yrinoBoit Ko3(UIIUEHT paBeH. .. 2. 2
, 1
-2
A 1
2
[Tpsamas nmpoxonut yepe3 Touku O(0;0) u 1. 2
A(1;2). Ee yrinoBoit Ko3pUIIUEHT paBeH. .. 2. 2
; 1
-2
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A 1
2
[Ipsimast mpoxoaut vepes Touku O(0;0) u 1. 3
A(-1;3). Ee yrinoBoit koadduieHT paseH. .. 2. 3
; 1
-3
A 1
-3
Tema S
Ecnu ypaBHeHue runep0Oo0i1bl UMEeT BHT 1. 16
2 2 2.
2V 5 4
— <, TO IIMHa €€
16 o) 4. 3
JICMCTBUTEILHOM NOJIyOCH PaBHaA...
JllnHa MHUMOW OCH TUIIEpOOJIBI
2 2
X Y
— — —~ —< paBHa...
4 16
JlnuHa NEeWCTBUTENIBHOW OCH TUIEpPOOIIBI
2 2
X y 1
— — ~— — L papna...
9 25
OKpY»KHOCTb 1. 42,3
12 2 _ g2 2. B(-1,0)
(x 1) + (y + 3) =4 MIPOXOIUT 3. C(L2)
yepe3 TOUKY C KOOpAUHATAMM. . . 4. D(1,1)
Tema 6
IlepBbIil 3aMeUaTeIbHBIN IPEIE] PACKPbIBACT 1. wo—w
HEOIPEeeICHHOCTh BH/IA. . . 5 0
0
3. 17
o0
4, —
o0
BTtopoii 3aMeuaTenbHbIi IPeesn pacKpbIBacT l. wo—ow
HEOIPEAEIEHHOCTh BUJA. .. 5 0
0
3. 17
o0
4, —
o0
Bropoii 3aMeuaTenbHBbli Ipeaesn no3BoJseT 1. Konebanue 1eHsI.
OIPEACIUTD ... 2. HavanpHbIi Kanurai.
3. YcTaHOBUBIIYIOCS LIEHY.
4. ITpo1ieHThI O KaluTaly.
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Ipexen [IM

33

1.0
paBeH 2.0
x—»0 6X —19 3.5
4.6
Tema 7
1 [Tpenen oTHoUEeHUs npupaleHus QyHKIUN 1. Beckone4Ho OoubIIast BETMYUHA.
Ay AX 2. IlocTosiHHas BEIMYMHA.
K TIPUPALICHUIO apryMeHTa npu R L —
AX — 0 - 5r0: 4. BeCKOHEYHO Masasi BEJIM4UHA.
2 Ecnu nepeMeHHbIE BETUYUHBI X U ) CBA3AHBI
HPOM3BOACTBeHHON (yHKIHeH Y = f (X) , 1o | 1. CKOPOCTh M3MEHEHHS (YHKIIHH.
2. [Tpou3Boany0 QyHKIUH.
OTHOILICHHE
3. uddepennman GyHkum
Ay 4. CpeIHIOI0 CKOPOCTh U3BMEHEHUS
—— BBIpaXKaer
AX GbyHKIUY.
3 Ecnu mepemenHbIe BeIMYUHBI X U ) cBsA3aHbl | 1. CKOpOCTh M3MEHEHUS (PYHKIHH
npomssozcteennoit gpynxnueit Y = T (X), 1o | 2- [poussomyro ¢pymximm.
3. Auddepenunan GyHKIumn
lim Ay 4. CpetHIO CKOPOCTh U3MEHEHUS
AX—0 AX Pymicun.
BBIpa)KaeT
4 Ecnu mepemenHasi BeTM4KHA ) SABISETCS
(pyHKIMEl TepeMEHHO BETMYUHBI X , T. €. 1. CropocTh n3MeHeH s QyHRKIuH.
_ 2. [Tpon3BoaHy0 QyHKIUH.
y= f (X) , TO
3. Auddepenunan GyHKIAH
l 4. CpeiHIOI0 CKOPOCTh U3MEHEHUS
IM — Beipaxkaer i)
YHKIIHH.
Ax—0 AX
Tema 8
1 CKOIIbKO pa3 HyXHO 1. 0
npoauddhepeHINpPoBaTh PYHKINIO OJHON 2. 1
MIEPEeMEHHOH, YTOOBI HCCIeI0BaTh €€ Ha 3. 4
OKCTPEMYM 4, 3
2 CKonbKO pa3 HeoOX0AUMO 1. 0
npoauddepeHInpoBaTh PyHKLINIO OAHON 2. 1
HEepEeMEHHOM, YTOObI HalTH HHTEPBAIbI 3. 2
BBIITYKJIOCTH U BOTHYTOCTH €€ Tpaduka 4. 3
3 [Tpu uccnenoBanuu GyHKIUU 1. YpaBHEHHs aCUMIITOT.
y= f (x) U TIOCTPOEHUU ee Tpaduka, 2. DKeTpeMyM (QyHKIHH.
3.Koopaunatel TOYek  meperuda
NPOM3BOJIHAS TIEPBOTO MOPSIKA TTO3BOJISIET
N rpaduxa.
HalTH:
4. KoopanHaThl TOUEK MepeceueHust
¢ ocbr0 OX.
Tema 9




YacTtHoe npupainieHne GyHKIUN

z=f (X, y) 10 MIEPEMEHHON X HAXOJIAT ...

1. 3agaBas mpupamenne AX u
OCTaBIIsisl IEPEMEHHYIO V
HEU3MEHHOM.

2. 3ayaBas npupamnicHue Ay "

OCTaBJIsIsl IEPEMEHHYIO X
HEU3MEHHOM.

3. 3amaBas npupamenuns AX u Ay.

4. OcraBisis nepeMeHHbIE
HEU3MEHHBIMH.

YacrtHoe npupamieHne GyHKIuU

z=f (X, y) 10 IEPEMEHHOMN Y HAXOJAT ...

1. 3anmaBas mpupanieHue AX u
OCTaBIIsAs IEPEMECHHYIO V
HEU3MEHHOM.

2. 3ayaBas npupanicHue Ay u
OCTAaBJISAS IEPEMEHHYIO X
HEU3MECHHOM.

3. 3agaBas nmpupanieHus AX u Ay.

4. OcraBisisi IepeMEeHHbIE
HEW3MEHHBIMH.

[Tonnoe npupaienue GyHKuuu

z=f (X, y) HAXOIAT ...

1. 3amaBas mpupalieHue AX u
OCTaBJIsISl IEPEMEHHYIO V
HEU3MEHHOMH.

2. 3aaBas npupanicHue Ay "

OCTaBJISISl IEPEMEHHYIO X
HEU3MEHHOM.

3. 3amaBas npupamenns AX u Ay.

4. OcraBisis nepeMeHHbIe
HEU3MEHHBIMH.

YacTHyI0 IpOM3BOIHYIO (DYHKIIMH

z=f (X, Y ) mo nepemeHHO# x HAXOIAT ...

1. B mpenmnonoxeHuu , 4to
MIepEMEHHasl y OCTOSIHHAS.

2. B npennonoxeHuu , 4to
MepEMEHHas X TOCTOSIHHAS.

3. B mpenmnosnoKeHnu , 4to y u x
MIOCTOSTHHBIE.

4. B penrnonoxeHuH , 4to y U X
NIEPEMEHHBIE.

Cemectp 2
Tema 1

HHTerpupoBaHue — 3TO IEUCTBHE...

1. PaBHOE MpOM3BOIHOM C
HIPOTUBOMOJIO0KHBIM 3HAKOM.

2. PaBHOE U depeHInpOBaHHUIO C
MIPOTHBOIOJIOKHBIM 3HAKOM.

3. O6patHoe mudhepeHITPOBAHUIO.
4. O6patHoe nudhepeHIIMPOBAHUIO C
MIPOTHBOMOJIOKHBIM 3HAKOM.

Oyuxuus F (X) Ha3bIBaeTCs MEePBOOOPA3HOM

TSt QyHKIIAN f (X) , eci... (boyee 0THOTO

OTBETA)

1. F'(x)=f(x)
2. T'(X)=F(x)
3. dF (x) = f(x)dx
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4. dF(x) = f(x)+dx
3 MHOXeCTBO BCeX NepBOOOPA3HBIX JUIs 1. dF (X) =f ( X)dX
byHKIIHH f (X) HMEET BULL... 5 J’ f (X)dX _ F(X) e
3. dF(x) = f(x) +dx
4. [ f(x)dx =CF(x)
4 ITepBooOpa3nas pyHKuMu Y = X5 paBHa... 1. 5x*
2. CX°
1s
3. =X
5
1.
4. =X
6
Tema 2
1 VCTaHOBUTH COOTBETCTBUE HHTETPAIa U 1. — COS( X+ ]_) +C
€pBOOOPA3HOIL:
Heppiop PO 2. cos(l-x)+C
1. | (x" =Ddx i
J 3. e +C
2. |e*dx +°
" 4, ——x+C
3. |sin(1—x)dx 5
4 j sin(x +1)dx
2 VY cTaHOBUTH COOTBETCTBUE UHTETpalla U 1. xlnx=x+C
epBOOOPa3HOM: .
sin3x
o dx 2. +C
93x+1 1
> [In xdx 3, §In|3x+1|+C
' Ccos3x
3. | COS 3xdx 4 L C
4, jsin 3xdx
3 VCTaHOBUTH COOTBETCTBUE MHTETPaNa U
nepRooGpasno L Infx+5+C
1. | ctgxdx :
J g 2. Insin x|+ C
x+5
2. |e"dx 3. P +C
] 1
3. |tg2xdx 4. —=In|cos2x|+C
dx 2
a |
X+95
4 VCTaHOBUTH COOTBETCTBUE HHTETPAIa U 1 5.4
IepBOOOPA3HOIA: 1. ge “+C
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- dx 2. sin(x—4)+C
1.
*3x-1 1
e 3. =Inf3x-1+C
2. |e”dx 3
r 4. —cos(x—4)+C
3. | cos(x—4)dx
4. |sin(x—4)dx
Tema 3
1 OnpeneneHHblid HHTErPal BbIpaXaeT 1. CymmupoBaHus.
rpouece. .. 2. YMHOXEHHUS.
3. CocraBnenus Oananca.
4. OnpeneneHus: NPOLECHTOB.
2 ['eomeTpuyeckuii CMbICIT OIIPEACICHHOTO 1. Yron HakJioHa KacaTeJIbHOU K
WHTErpajia — 370... rpaduKy QYHKIIUU B TOUKE KaCaHUSI.
2. Ilnomanb KpUBOJMHEUHOM
Tpamnenuu.
3. O0beM Tena BpalieHHs.
4. CKOpOCTh IBM)KCHHS TOUKH.
3 a
3HayeHue UHTerpaia I f (X)dX PaBHO. ..
a
4 b b
3HaueHue UHTerpaga I f (X)dX paBHoO. .. 1. —I f (X)dX
a a
a
2. — [ f(x)dx
b
1 b
3. — [ f(x)dx
a a
1 b
4. = [ f(x)dx
b a
Tema 4
1 Y HecOOCTBEHHOTO MHTETpaa... 1. OTtpesok WHTETPUPOBAHUS
(6omnee oHOTO OTBETA) KOHEUEH, a  TOJbIHTErpajbHas
byHKIUSA HEOTpaHUYEHHA B

HEKOTOPOM TOYKE 3TOr0 OTPE3KA.
2. IlepeMeHHBII BEpXHUI NpEEIL.
3. XoTs OBl OWH U3 TIPEICTIOB

MHTErPUPOBAHUS CTPEMUTCS K

0OECKOHEUHOCTH.
4. OTpe30oK  MHTErpupOBaHUs
KOHEUeH W  TOJBIHTEeTpajbHas

(I)YHKL[I/IH OrpaHU4YCHa Ha HCM.
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2 © dx 1. OmnpeneneHHbIM.
Wnrerpan I —~ Ha3bIBaeTcA... 2. Heompenenenubim.
el +2 3. HecoOCTBEHHBIM.
4. TaOau4HBIM.
3 © dx 1. 1
Hurerpan | — paseH... 2. 0
1 3. _1
4, o©
4 © x % 1 )
Hurerpan .[ —, DpaBeH... - 0
2 3. 0
5 X '
4, OO
Tema 5
1 v 1 (X)e(x)
paBHeHMe Buga Y = 1. C pazgensironumucs
fz (X)(P2 (X) HIepEMEHHBIMH.
SBJISICTCS] YPABHEHHUEM ... 2. beprysm.
3. JInHEeHHBIM.
4. OTHOPOIHBIM.
2 YpaBHeHHE BHIA 1. C pa3aenstomuMucs
y [IEPEMEHHBIMH.
y' = f| = | sBusercs ypasuennem ... 2. bepnyim.
X 3. JIuHeHHbIM.
4. OTHOPOIHBIM.
3 VYpaBHeHue BUa 1. C paznenstomumucs
!/
Yy +P(X)y = Q(X) susercs HEPECMCHHBIMH.
ABHEHIEM 2. bepuymu.
yp 3. JInnenupIM.
4. OTHOPOIHBIM.
4 YpaBHeHUE BHIA 1. C paznenstouMucs
' _ n MEPEMEHHBIMH.
YV+P(X)y=0Q(X)y ,n=0,n=1 >, Beprymi,
SIBIISICTCS YPABHCHHEM ... 3. JIMHCHHBIM.
4. OTHOPOIHBIM.
Tema 6
1 Eciu KOPHH XapaKTepUCTHIECKOrol 1y = Clxeklx +C, Y
ypaBHCHHS, KOTOpOE COOTBETCTBYET kx kox
OJTHOPOTHOMY mbdepenumansiomy| 2 Y = Cle ™4+ Cze 2
YPaBHCHHIO BTOPOTO  MOPSJAKA,  SBISFOTCS
y k 3. y=Ce Coxe'?
PasnMUHBIMU JEHCTBUTENLHBIMU yucIaMu Ky u
_ pki ko
k 4. y=¢€+"-€
9, TO 0Omee pemleHue  OJHOPOIHOTO
i QepeHInaIbHOTO  YPaBHEHUS  BTOPOTO
MOPSI/IKA 3AMUIIETCS B BHJIE. ..
2 OO6mmM perneHneM JUHEHHOTO OTHOPOIHOTO

QG pepeHIaIbHOr0 YPaBHEHUS BTOPOTO
MOPSAJKA C TOCTOSIHHBIMU KO3 PUIIIeHTaMu

y” _ 5)/ + 6y =0 asnsercs...

1. y=Ce™+C,e™
2. y=Ce®™ +C,e*
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2X —3X
3. y=Ce”" +Ce
4. y=Ce™ +xC,e*
3 JuddepeHunranbHbIM ypaBHEHUEM C 1. y' + Xy = COS X
Pa3IeNAIOIUMUCS IEPEMEHHBIMHU SIBJISICTCA. . . 2 9 5
2. Yx"+y - =x
3. Y +Xy=2X
4. Y +XY=xp>
4 O6mmM pemenueM nudQepeHITnaIbHOTO X
_ ndX 2
ypaBrenns V" = &> apnserca QyHKIHS. .. Ly=¢e"+ Cl 2 + sz + C3
2. y= iee’X+C +Cox+C,
21 12
3x
3.y= +Cx+C,
27° Th
3x
4.y = +Cx* +C,
27 !
Tema 7
1 * 1 1. Cxonsammmces.
["apmoHnueckuit psin Z— SBIISICTCS ... 2. PacxosIuMcs.
=l 3. AGCOITFOTHO CXOISIIIMMCS.
4. YCIOBHO CXOASIIUMCS.
2 [Ipu3znak JleiiOHua npuMeHseTcs npu 1. 3HaKOMONOKHUTEIBHOTO.
UCCIIEIOBAaHUH Psfa. .. 2. 3HaKOuYepeIYIOIIEeTOCs.
3. ®YHKIMOHAIBHOTO.
4. Pspga @ypsoe.
3 1. ®yHKIHMEH OT X.
OO1uit 2IeMEHT YKCIOBOTO psjia Zun 2. dynkiyeit ot N,
n=1 3. ®yHKIHEH OT U.
ABJIACTCA. .. 4. beCKkOHEYHOI BEIMUYHUHOM.
4 lima, =1
Ecnu yucnosont psag Z a, L n—
n=1 2. lima, =
CXOIUTCS, TO ... N—w
lima,
3. n—o0 2
4. lima, =0
N—»o0
Tema 8
1 Psax 3agan oOIMM Di1€MEHTOM 1. 2
1 2. 5
a = . Torga nATBIN 37IEMEHT psia 1
! 5n-2 3 —
paBeH... 23
4, 1
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Psan 3amaH oOIMM 3II€EMEHTOM 1. 3
1 1
a, = - . Torna tpernii snement 2. ——
3"(n+1) 108
psiga paBeH... 3 1
3
4, 1
2 4n-1 15
Psin 3aman cymmoit Z— . Torma 2. 3
= n+1 3. 4
YETBEPTHIN 2JIEMEHT PsiJIa PABEH. .. 4. 1
o 3” 3
Psn 3aman cymmoit Zn— . Torma 1. -
n=1 S'-n S
o 2. 4
YeTBEPTHIN DJIEMEHT PsIAa PaBEH. ..
P prAaP 3. 53
34
4. -
5%.4

Pe(bepaT — 9TO KPATKOC HU3JIOKCHUC B TUCbMCHHOM BUJC COACPIKAHUA U PE3YJIbTATOB

UHIMBUYaJbHON Y4eOHO-UCCIIEI0BATEIbCKON ICSITEIBHOCTH, UMEET PEeriaMEeHTHPOBAHHYIO
CTPYKTYpPY, coaepkaHue u odopmieHue. B ycTHOW Qopme peanusyercs Kak IOKJIaa Ha
KOH(EpEeHINH.

1
2
3
4
5.
6
7
8
9

SKCIICPUMCHTAJIbHBIX JJaHHBIX.

10. Tlpunoxenus nuddepeHnanbHbIX YpaBHEHUN U UX CUCTEM.

11. buorpaduu Benukux MaremaTukoB Poccum.

12. buorpaduu BeIMKUX MaTEMaTUKOB 3anagHoil EBporbl.

1 cemecmp
. Ilonstue BekTopa. Onepanuu Haj BEKTOpaMHU.

. Paznoxxenue no 6asucy. Cucrema KOopAHHAT

. CxansipHO€ MpOU3BEICHNE

. BexTopsl B mpocTpaHcTBE

. ITpoctpancteo R". N — MepHbIe BEKTOPHI M OTIEPAIIUH HaJl HUMH
. CxamsipHoe nponsBeieHne B R".

. JInHeHas 3aBUCUMOCTb BEKTOPOB
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Bonpocs! 1151 npoBeeHHsI POMEKYTOYHOT0 KOHTPOJIA
Komnerentus: OK-7 — cnocoOHOCTh K caMOOpraHU3aIiKi U CaMO0Opa30BaHUIO.
Bonpocsl k 3auery:

IIpumepHbie TeMbl pedepaToB (TOKJIAI0B) JAJIA NPOBeIeHNsI KOH(epeHIIUn:
. Onpenenureny U UX NPUIOKEHUS.
. IIpnito>xeHns MaTpuLl B 5)KOHOMUUYECKHUX MOJEIIAX.
. [locTpoenne oOpaTHON MaTpHULIbI 3JIEMEHTAPHBIMU TPEOOPAa30BAHUSIMHU.
. Meton XKopaana-I'aycca perieHns CucTeM JIMHENHBIX YPaBHEHUM.
[Tpunoxenus TMHENHON anreOphl B 3a/1a4ax IKOHOMUKH.
. [IpunoxeHns BEKTOpHOH anreOphl B 3ajauaX SKOHOMHUKH.
. [IpnnoxeHnst aHATUTUYECKOM T€OMETPUH B 3a/1a4aX S3KOHOMMKHU.
. [IpunoxxeHuss MaTeMaTU4ECKOr0 aHAIN3a B DKOHOMUYECKUX MOJCIIAX.

[Ipunoxenuss (QyHKIMM HECKOJIBKHUX TEPEMEHHBIX JUIsi 00pabOTKH  pPe3ysIbTaToB




8. bazuc u paHr cucteMbl BEKTOPOB
9. Matpuiiel. OCHOBHBIE TOHSTHS

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

YacTHbI€ TUTIBI MATPUI]

Onepauuu HaJ MaTpULIAMHU

YMHOKEHUE MATPHUL]

TpancioHMpPOBaHHE MATPULL

Ornpenenurenu

CaolicTBa onpenenuTesnen

OG6parnas maTpuia

Panr maTtpuis

CucreMbl TUHENHBIX YpaBHEHUN

MeTo/ibl pelieHus: CUCTEM JIMHEUHBIX YPaBHEHUI
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YpaBHEHUI

. YpaBHEHHE JIMHUU

YpaBHeHUE NPAMOT

Kpussie BTOporo nopsiika
IInockocTh B IPOCTPaHCTBE
ITpsimast TMHUS B IPOCTPAaHCTBE
IToBepxHOCTH BTOPOrO MOPSAKA

. [Ipenen pyHkuuu B TOUKe

CpaBHeHUe 0€CKOHEYHO MaJTbIX

Juddepenumanbaoe ucurciaeHne GyHKIUN OJJHON epEeMEHHOM.

HenpepsiBHOCTH QyHKIINT

[TpousBosnHas GyHKIMY.

ANTOPUTM HAXOXKJICHHUS TPOU3BOTHON

3aBUCUMOCTb MEXAY HENIPEPBIBHOCTHIO U AU HepeHInpyeMOCTbIO (PYHKIUU

[TpaBuna nquddepeHmpoBanus

[TpousBogHas CIIOKHON PYHKIIMH

[Tpon3BonHast 0OpaTHON PYHKIUU

Jlorapudpmuueckoe auddepeHunpoBanme

[Tpon3BOIHBIEC BBICIIHNX TTOPSIKOB

[Tpou3BoiHBIE HESIBHON (PYHKIIMH

['eomeTpuyeckuii CMbICT TPOU3BOIHOM

MexaHn4eCcKui CMBICI IIPOU3BOIHON

Juddepenunan pyHkuuu

['eomerpuueckuii cmbica quddepeHmana

[Tpumenenue auddepennnana B NpuOINKEHHBIX BHIYUCIECHUSIX

CgoiictBa qudepeHunpyembIx GyHKIHHA

[TpaBuio Jlonurans u ero mpuMeHeHHe K HaXOKACHUIO TIpeesnia QyHKINU

MOHOTOHHOCTH (hYHKIIMU

BoinyknocTs ¥ BOrHYTOCTb rpaduka pyHkuuu. Touku neperuda

Acumnrotsl rpaduka GyHKIUN

[ IprmeHeHre IPOM3BOTHBIX K UCCIIEIOBAHHIO (DYHKIIHIA 1 TIOCTPOSHHIO HX TpahHKOB

3agaun 0 HaMOOJBIIMX U HAMMEHBIINX 3HAYCHUSAX BEJTMUUH
HuddepennunanbHoe ucuuciaeHre (YHKIUNA HECKOJIbKUX HE3aBUCHUMBIX

OCHOBHBIC IIOHITUS U OIPECACIICHUSA

53.
54.
55.
56.
S7.
58.

[Tpenen pyHKIMM HECKOIBKUX MTEPEMEHHBIX
HenpepbIBHOCTh PYHKIIMU HECKOIBKHUX MEPEMEHHBIX
YacTtHble MpoU3BOIHbIE (PYHKIIUN HECKOJIBKUX MEPEMEHHBIX
JuddepenumpoBanue GyHKINN HECKOIBKUX MTEPEMEHHBIX
YacTHble MPOU3BOIHBIE BBICIIUX MOPSAKOB

OKcTpeMyM (PYHKITMM HECKOJIBKUX MEPEMEHHBIX
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59. MeTo1 HAMMEHBIIIUX KBaIPaTOB
60. DKOHOMHYECKHI CMBICIT TPOU3BOIHOMN
TecToBble 32IaHUS UM IPAKTHYECKHE 321aHUSA

Omnpeneanrenu
9 3 9 1. 3
2. 9
Ompenenurens (0 —1 2| pasen... 3. =27
4. 11
0O 0 3
0O 2 0 1. —-26
2. 46
Ompenemurens | 3 4 5 pasen... 3. -13
4. —46
-1 7 6
MaTtpunsi
3 01 1. 0
Panr marpumer 4= 6 —2 5 g g
6 02 4. 1

PaBen...

B BUJC MaTpHUIlibl MOKXHO IIPCACTABUTD...

1. Ilpon3BoHYIO (HYHKIIHH.
2. Iuddepeniman.
3. CucreMy ypaBHEHMH.
4. HeonpeienneHHbINA HHTETpa.

3a/1aHbl MaTPULIbI

17
214
A= u B=|32
4 3 4
4 4

T
Cymmoit A" —2B spasercs...

48
L 65

44

0 -10
2 |5 -1

4 -4

8 18 20
316 13 20}

1-3 -8
“l2 a1 —sj

Han matpuuei

1 2
= 4 _4 MOKHO BBIMIOJTHUTD
JICUCTBHUE. ..

1. TpancnonupoBanus.

2. JleneHust Ha Ipyryr0 MaTpUILy.

3. Bo3BeneHus B CTEIEHb.

4. W3BnedyeHuss KOpHsS Jt0OOH
CTETICHH.

JIJIsL CyIIeCTBYIOMIETO MPOU3BEACHUS MATPHII
Asx3Bmxn=Cax2 , 3HAUCHUSIMH M U N ABIISIOTCS
qucia. ..

1. m=3,n=2
2.m=2,n=3
3m=3,n=3
4 m=2,n=4
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Panr maTpuiel paBeH...

1. Yucny ee cTpok.

2. Yucny ee cTonO10B.

3. CyMMe KOJIMYECTBA CTPOK M
CTOJIOIIOB.

4. HauBsIciieMy NOPSJIKY
OTJIMYHOTO OT HYJISI MUHOPA.

CucreMbl JIHHEHBIX YPaBHEHU

Pemiennem cucteMsl TMHEHHBIX YPAaBHEHUN
Ha3bIBAIOT. ...

1. IlepemenHsIe X, Y, Z.

2. HaGop 3HaueHwmit
MIEPEMEHHBIX, 00pallaroIuil
YPaBHEHUsI CUCTEMBI B BEPHBIE
TOXKIECTBA.

3. OnpenenuTensb.

4. HaGop 3HaueHUil IepeMeHHbIX,
oOpamiaromuil ypaBHeHUs! CUCTEMBbI
B HEBEPHBIE TOXKJIECTBA.

Cucrema JIMHEHHBIX alreOpandecKux
YpaBHEHU HA3bIBACTCSI OJHOPOIHOM, €CIIH. . ..

1. Onpenenurens CUCTEMBI paBEH
HYJIIO.

2. CBOOOIHBIC YJICHBI PaBHBI
HYJIIO.

3. CB0OOHBIC YJICHBI PABHBI
CIMHUIIC.

4. Onpenenutenb CUCTEMbI HE
paBEH HYIIIO.

9J1eMeHTBI BEKTOPHOI'O aHAJIM3a

Paccrosinue mexay Toukamu A(_B; _4) % ig
u B (6,8) PaBHO ... 3. 15
4. 10
=~ n 1. 0
Eciu a‘—0151/l b—8,a , 37
a-b= 2\/5 , TOTZ1a YTOJl MEXAY BEKTOpaMu 4
paBeH. .. i
3. 5
3
T
4. —
4

KBagpaTununsie (popMbl

KBaaparuunas ¢popma:
1. I10J10XKUTENBHO ONPENEINIEHA, ECIIN. .
2. OTpHULaTEeNbHO ONPEEIIEHA, ECIN. ..
3. ITo10’XUTETBHO MOJTYOIIPEIEIEHA, ECIIH. ..
4. OTpunuaresnbHO MOJYyONpeIesieHa, €CIIH. .

1. 'maBHBIE MMHODBI €€ MAaTPHIIbI HE
OTPULIATEIIBHBI.

2. I'maBHbIE YE€THBIE MUHOPHI €€
MaTpHIIbl HE OTPULIATENBHBI,
HEYETHBIE — HE MOJOKUTEIbHBI.

3. 'maBHBIE MUHODBI €€ MaTPUILIbI
MTOJIOKUTEIIBbHBI.

4. I'naBHbIE YETHBIE MUHOPHI €€
MaTpUIbl OJ0KUTEIbHbI, HEUETHBIE
— OTPULIATENIBHBI.

Hpﬂ.]]O)KCHPIﬂ TCOPUH MATPHUI 1 BEKTOPHOI'0 aHAJIN3a B IKOHOMHUYECCKHUX MOJIECIAX

42




B monenu JleoHTheBa YMCIO TPOU3BOISIIIIMX
oTpaciei...

1. PaBHO unciy moTpeOsrommx
OTpaciei.

2. MeHblIIe YucIIa MoTPeOIIOIINX
oTpacliei.

3. bonbIie yncia noTpeOISomux
OTpaciei.

4. He 60nb111e ynicna
NOTPEOISFOIUX OTPaCIIeH.

[IpocTaBUTH COOTBETCTBHE:
1. YpaBuenue mojenu JleonTheBa.
2. Matpuna npsmsIx 3aTpar.
3. Koneunoe notpebineHue.
4. MaTpulia nojHbIX 3aTpar.

1. A=

8py - Apn
2.Y =(E - A)X
3.5=(E-A)"
4. X =SY

AHAJMTHYECKAS TeOMeTPUs

[Ipsimas, mpoxozsias yepe3 TOUKU

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

1. —x+2y+z+3=0

2. 2x—y+z+5=0
MEPUEHINKYIIAPHA IIIOCKOCTH ... 3 2% + y 17=0
4, x—y+3z+1=0
Koopaunara xo TOYKH A(xol; 2), % g
MPUHAIJICKAILEH MIIOCKOCTH 3 2
3x+y—22—3=0,paBHa... 4.1

KoMmiekcHbIe 4yncia

3nauenne \ — 4 PaBHO ...

3navenne \ — 9 PaBHO ...

BBeaenue B anaiu3s

VkazaTb 00nacTs onpeaeneHus GyHKuuu 1. (—o0; +0)
y= x-1 2. (—0,-3)U(-3;3)U(3;+w)
x> -9 3. (—oo0; =3) U (3; +0)
4. (—o0; =3]U[3; +0)
Vka3arh 00J1aCThIO ONpeaeneHus GYHKIUH 1. (—o0; +0)
y= x—1 2. (—0;-3)U(-3;3)U(3+x)
X°+9 3. (—o0; =3) U (3; +0)
4. (—o0; =3]U[3; +0)
IIpenes U HeNMPepPbLIBHOCTH
1.0
[Tpenen lim paBeH 2.0
x—wo 6X —19 3.5
4.6
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Ipexen 1M
x—0 4X + 3

paBeH

1.0
2.0
3.7
4.4

JAnddepennuanbuoe ucunciaenne GyHKuui
oaHoi nepeMmeHHoM. IIpon3BoaHast QyHKIUM U ee CMBbICJ

[TponsBomHas (GYHKIMH 1. —3sin3x
y = C0S3X paBHa. .. 2 3sinXx
3. 3Sin3x
4. —3SINX
[IpousBoanas GyHKIINH 1 COS( x3 — 8)

V= Sin()(f3 —8) paBHa...

2. 3cos(x’ —8)
3. —3xcos(x’ —8)
4. 3x°cos(x’ —8)

UccaenoBanue GQyHKIMA M HOCT

OeHue rpapuKoB

CKOJIBKO TOYEK mepernda umeer GyHKIus 1. 0
2X 2. 1
=— ... 3. 2
X°+1 4. 3
VYxkaxwure Buj rpaduka QyHKIUH, IS y y *

KOTOPO# Ha BCEM OTPE3KE [a;b]

OIHOBPEMCHHO BBIIIOJIHAOTCS YCIIOBUSL:

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

W

=] |::l_';.;_'2|:|

| l |
a h o g

x4,

AudpdepenunaibHoe HCYHCTCHHE q)ymcmm HECKOJIbKHX IepPeMEeHHbIX

YactHoe npupaieHue GyHKINH
z=f (X, y) 0 TIEPEMEHHON X HAXOJAT ...

1. 3anasas npupamerne AX u
OCTaBJISIS IEPEMEHHYIO Y
HEU3MEHHOM.

2. 3agaBas npupaileHue Ay u

OCTaBJIsIsl IEPEMEHHYIO X
HEN3MEHHOMU.

3. 3ajaBas mpUpalCHUS AX u Ay.

4. OcraBisis nepeMeHHbIE
HEU3MEHHBIMH.

YacTHOe npuparienue GyHKIuU

z=f (X, y) 10 IEPEMEHHOM )y HAXOJAT ...

1. 3anasas npupamenne AX u
OCTaBJIsis IEPEMEHHYIO V
HEU3MEHHOM.
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2. 3ayaBas pupanicHue Ay "

OCTAaBJISSI IEPEMEHHYIO X
HEN3MEHHOMU.

3. 3agasas npupamenns AX u Ay.

4. OcraBiisisi IepeMEHHbIE
HEU3MEHHBIMMU.

Bomnpocel k 3xk3aMeny:
2 cemecmp
1. [TepBooOpasHas GyHKIIHUS U HEONPEACICHHBIN HHTETpaJl.
2. OcHoBHBIE (POPMYITBI HHTETPUPOBAHUS
3. MHrerprpoBaHye ocpeICTBOM PayIoKeHHs IObIHTEr pATbHOM (DyHKIIMH Ha ClaraeMble
4. HTerpupoBaHue OCPEACTBOM 3aMEHBI IEPEMEHHOMN
5. HrerpupoBanue nojseeHueM QyHKIMM 0] 3HaK auddepeHnuana
6.MlaTerpupoBanue 1o 4acTsam
7. VIarerpaiibl OT QyHKIMH, COepKaLINX KBaAPAaTHBIN TpexXuJIeH
8.MHTerprupoBaHue panuoHaIBHBIX Jpo0eit
9. luTerpupoBaHyue TPUTOHOMETPUUYECKUX (PYHKIHIT
10. MluTerpupoBanue uppalnoHaIbHbIX (YHKIUI
11. HeGepy1uecst uHTErpaibl
12. OnpeneneHHbIN HHTETPAI KaK MPEAe] HHTETPATIBHBIX CyMM
13. CBoiicTBa ONpeaeseHHOro HHTerpana
14. CB3b OIpeieIeHHOI0 UHTErpalla C HEOIPEIEIEHHBIM HHTETPAJIOM
15. 3amena nepeMeHHOM B OIpeIeIECHHOM MHTErpase
16. luTerpupoBaHue 10 YacTsIM B OIIPEIEICHHOM HHTETpajie
17. Obuas cxema NpUIIOKEHUS OIIPEICIIEHHOI0 UHTErpaa
18. Brruuciienue ioniaieil TNIoCKuX GUryp ¢ MOMOIIBIO OMPEICIICHHOTO HHTETpajia
19. Boruucnenue 06beMOB TeJl BPAILEHUs ¢ TIOMOLIbIO OIIPEeIEHHOI0 HHTEerpaa
20. HexoTopbie MpUIIOKEHUS OTIPEIEIICHHOTO HHTETpaia B 9KOHOMHKE
21. HecoOGcTBEHHBIE MHTETPAJIBI
22. IlpunoxxeHus: HECOOCTBEHHBIX MHTErPAOB B SKOHOMHUYECKUX 3a7a4ax
23. luddepenunanbubie ypaBHeHHs.. OCHOBHBIE TIOHATHS U ONIPeIEIEHUS
24. luddepeHnnanbHble ypaBHEHHS C PA3IEISIONUMUICS IEPEMEHHBIMH
25. luddepennnanbHble ypaBHEHHS ¢ OJHOPOJHOM MPaBOi 4acThIO
26. JIluneiinbie nudhepeHmanIbpHbIe YpaBHEHUS TIEPBOTO MOPSAKA.
27. YpaBuenue bepuynnu
28. JlnddepeHrmasHbIe ypaBHEHVSL, JIOITYCKAFOITIVIE TIOHVDKEHHE TIOPSIKA
29. JIuneiinple ogHOpOAHBIE MU depeHInalbHble YpaBHEHNUS BTOPOTo MOPs/IKA ¢ OCTOSHHBIMU
K03 puLmeHTaMI
30. JluneiiHble HeonHOpoAHBbIE AU(QepeHIanbHble YpPaBHEHUS BTOPOrO TMOpsAJKa C
MOCTOSTHHBIMU KO3 (ULIUEHTaMU
31. JIuneiinsle cucreMbl AU epeHInanbHbIX YpaBHEHUH
32. Ipuvenenre armapara T pepeHIMATHHBIX YPABHEHHIA B S)KOHOMUKE
33. Meroz Bapral 1 IMPOM3BOITBHOM MTOCTOSIHHOM
34. TToncranoska bepHyiom
35. Bubl dppepeH MaibHbIX ypaBHEHHI BBICIIIX MOPS/IKOB
36. UncioBble psizbl.
37. HeoOXxoaumblii IpU3HAK CXOJAUMOCTH PSIOB.
38. [locTaTouHbIe MPU3HAKHA CXOJAUMOCTH PSIOB C TOJOKUTEIEHBIMA YJICHAMHU
39. Cx0o1MMOCTh 3HAKOIIEPEMEHHOT0 psijia
40. TIpu3HaK CXOTUMOCTH 3HAKOYEPEIYIOIIEToCs psiaa
41. YcnoBHas 1 abCONIIOTHAS CXOUMOCTbH psia
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42. OyHKIUOHAIBHBIE PSIBI

43. CreneHHbIE PAIbI

44. O61acTh CXOAUMOCTH CTEIIEHHOIO psaa

45. Teopema AGens

46. [Ipusnak Beiiepuirpacce

47. Panpr Teiniopa u Maknopena

48. JleiicTBus CO CTETICHHBIMH PSTIAMI

49, TIprveHeHre PSTIOB K MPAOTKEHHBIM BBIMHCTICHUSIM
50. KommiekcHbie unciia. OCHOBHBIE TIOHSTHS

51. Anre6Gpandeckas hpopma 3arucu KOMIUIEKCHOTO YHCIIa

52. Tpuronomerpudeckas (popMa 3amucy KOMILICKCHOTO YnCIia

53. Iloka3arenpHas (bopMa 3alIiMCH KOMIIJICKCHOI'O YHCJia

54. JleficTBUS HaJ KOMIUIEKCHBIMU YHCIaMU B anreOpandeckoil popme

55. JleiicTBUs HAJ KOMILJICKCHBIMU YHCJIAMH B TPUTOHOMETPUUYECKON (hopme
56. lelicTBUS HAJ KOMIUIEKCHBIMH YHCJIAMU B TIOKa3aTeIbHOM (popme

57. Pemenue anre6pandeckux ypaBHEHUN ¢ KOMILIEKCHBIMA KOPHSIMHU

58. Koappumment Jxunu
59. IMCKOHTUPOBAHHBIN JT0XO/]1

60. DKOHOMHUYECKHE MPUIIOKEHHS OTIPEJEICHHOTO UHTETpaia

TecToBbIE 3aIaHUS HJIH NMPAKTUYICCKHUE 3aJaHUSA

HHurerpaabHoe ucuncjieHue GyHKUMA 0HOM IepeMeHHOM.
Heonpenenennblii HHTErpaJ

1 HuTerpupoBanue — 3T0 JICHCTBHE...

1. PaBHOE pOM3BOHOM C
IIPOTUBOIIOJIOKHBIM 3HAKOM.
2. PaBHOE nuddhepeHnnpoBaHuio ¢
IPOTUBOIIOIOKHBIM 3HAKOM.
3. O6parnoe nuddhepeHIPOBAHUIO.
4. O6patnoe nudhepeHITuPOBAHUIO C
MPOTUBOMOJIOKHBIM 3HAKOM.

2 Oyuxrms F (X) Ha3bIBAETCs MepBOOOpa3HON

U1 QYHKIMA f (X) , ecid... (Ooyee 0THOTO

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

UHTETpasa — 3T0. ..

OTBETa) 3. dF (x) = f (x)dx
4. dF(x) = f(x)+dx
OnpeneneHHbI HHTETPaAJ
1 OmnpeneneHHblil HHTErpaj BeIpakaeT 1. CymmupoBaHus.
npouece. .. 2. YMHOXEHUS.

3. CocraBiieHus OanaHca.
4. OnpeneneHus: TPOLEHTOB.

2 I'eomeTpuyeckuii CMBICT OMPEIETIEHHOTO 1. Yron HakliOHA KacaTelbHOU K

rpaduky GyHKIIMH B TOUYKE KacaHUsI.
2. Ilnomanp KpUBOJIMHEHHOU
Tpaneunuu.
3. O6bem Tena BpalleHHs.
4. CKOpOCTh IBUYKECHHS TOUKH.

OO0bIKHOBeHHbBIE U PepeHuHATbHbIC YPABHEHHUS

1 YacTtHOMY
HEOJIHOPOAHOIO

peLIeHHIO

JIMHENHOT O
g hepeHIaIbLHOro

1. Y= Ae* + Be™>*
2. y=e*(A4x+B)

46




ypaBHEHUS y” + 2y' —15y =x+11 no Buny 3. Y= sz + Bx
€ro MpaBoi YaCTH COOTBETCTBYET QYHKIUS. . . 4, y= Ax+ B

2 OO6miee perieHUE JIMHEHHOTO OIHOPOIHOTO —5x 4x
g hepeHInaTbLHOTO ypaBHEHUS 1. Cle T C2€
V"+y"'—20y =0 umeer Bug... 2 C1€5x + C2€_4x

3. G +Cye™
0. G +Ce™

Yucy1ioBbIE U CTENIEHHBIE PAABbI

1 * 1 1. Cxogdammmcest.
I"apmonuyeckuit psj Z— SIBJISIETCA ... 2. Pacxosmmmcs.
=1 N 3. AOGCOIIOTHO CXOISIIIUMCS.
4. YCIOBHO CXOIAIIUMCS.
2 [Ipu3nak JleiiOHua npuMeHseTcs npu 1. 3HaKOI0JI0XKUTENBHOTO.
WCCJICIOBAHMH PAJIA. . . 2. 3HaKOUYEePEeIYIOIIETOCs.
3. ®YHKIMOHAIBHOTO.
4. Pana @ypse.
3 Paguycom cxonuMocTH psizia ¢ o0umm 3
2N yN 1. E
37€MEHTOM &, = ———— sBIAETCH. ..
3"n 2
2. J—
3
3. 2
4, 3

7.4 MeToan4yecKkne MaTepHaJIbl, ONpeAe/IAI0IMe NPOneayPbI
OLICHUBAHMS 3HAHMI, YMEHUI, HABBIKOB U ONbITA AeATEI1bHOCTH,
XapaKTepu3yLMX 3Tanbl (popMUpOBaAHUA KOMIIETEHIIHI

KoHnTponbs ocBoeHus nucuuiuiHbel «MaTemaTHKa» IpPOBOAUTCA B COOTBETCTBUH ¢ [In
KyoI'AY 2.5.1 «Texkymuii KOHTpPOJIb YCIIEBAEMOCTHM U IPOMEXKYTOYHAs aTTecTalus

00y4aroIUXCsI».
Tekymmi KOHTPOJIb MO AUCHUIUIMHE «MareMaTtuka» MO3BOJISIET OIEHHUTh CTEIEHb

BOCIIPHUATHS y4yeOHOTO MaTepuana W TPOBOAUTCS AN OIEHKU pPE3yNbTaTOB H3yUEHUS
pa3aenoB/TeM MUCIUTUTUHBI.
Texymuii KOHTPOJb MPOBOAUTCS KAaK KOHTPOJIb TEMAaTHMUECKUW (110 WUTOraM H3y4deHHs

ONpEAENEHHbIX TEM JUCHUUIUIMHBI) U pYOeKHBIH (KOHTPOJIb ONPEJECIIEHHOrOo paszena WU
HECKOJIbKUX DPAa3/IeioB, Mepe] TeM, KaKk NPUCTYNUTh K W3YYEHHUIO OYEpPEIHON 4YacTH y4eOHOTro
MaTepuana).

Texkymmii KOHTPOJIb OCBOEHHUS KaXJOro pasaeia AUCLHUIUIMHBI OCYILECTBISAETCS
JIEKTOPOM H IpENoJaBaTesieM, BEAYIIIUM IPAKTUUYECKHUE 3aHITHSI, B BUJIE:

— YCTHOTO OIpoca M0 TEOPUH;

— NMUCBMEHHOM pacueTHO-rpaduyeckoil paboTsl;

— Keic-3a1anus;

— MUCBMEHHOT0 O0IIIEro JOMAIIHETO 3a/1aHus;

— KOHTPOJIbHON paboThI;

— TECTUPOBAHUS 10 OT/IEIbHBIM Pa3/iesaM JIUCHUIUIHHBI;
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— IpoBepKHu pedeparos;
— 3aCITyNIMBaHUS JOKJIA0B.

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

Kputepuu ouneHKH 3HAHMH CTYJEHTOB IO BbINOJHEHHUIO PacyeTHO-rpapuyecKUux
paodot:

OHCHKa <GaduTCHO>» BBICTABJIACTCA, €CJIU 3aJaHUC BBIIIOJIHCHO B YCTaHOBHeHHBIﬁ HUHTCpBAJI
BpPEMEHH ([0 Hayaja CEcCUH), B IOJHOM OOBEME MM B IOJIHOM O0ObEME C HCIpaBIEHHBIMU
CaMOCTOSITENILHO MO TPEOOBAHUIO MPENOJaBATENs MTOTPEITHOCTIMH BHIYHCICHUH.

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

Kputepuu onieHuBaHus BHINOJHEHHUS Kelic-3a1aHMIi:

OTMETKa «OTJAMYHO»—3aJaHHe BBIIIOJHEHO B IIOJHOM OO0BEME C COONIOIEHUEM
HE00XO0IUMOM TIOCTICTIOBATEIILHOCTH JICHCTBHIA; B OTBETE MPABUIILHO U AKKYPATHO BBITIOTHSICT BCE
3amucy, TaONUIIbl, PUCYHKH, YEePTEKHU, TpaUKu, BHIYUCICHUS; MPABUIHHO BBIMOIHIET aHAIIN3
OIIMOOK.

OTMeTKa «XOpOIIO»—33aJaHHe BBINOJHEHO TMPAaBUIBHO C Yy4eToM 1-2  Menmkux
MOTPEITHOCTe WM 2-3 HEJIO0YETOB, HCIPABICHHBIX CAaMOCTOSATEIBLHO 110 TPEOOBAHUIO
IperoaaBaTers.

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

OTMmeTKa «HeyA0BJIeTBOPUTEIbHO»— JONYIIEHBI ABe (1 Oosee) rpyObie OmMUOKH B X0O€
paboThl, KOTOpPBIE 00YUYAIOIINNCS HE MOYKET UCIIPABUTD JaXKe 10 TPEOOBAHUIO MPENOIaBATENS WIN
3aJIaHue HE PEIICHO TIOTHOCTHIO.

Kputepuu onieHKk# 3HAHUH CTY/I€HTOB 1O BBHINOJHEHUIO O0IIUX TOMAIIHUX 32 JaAHMIA :

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

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

Kpurtepun oueHnBaHMs BHINOJHEHNS KOHTPOJBHBIX (CAMOCTOATEJbHBIX) pPadoT:

OTMeTKa «OTJIMYHO» — 3aJ]aHUE BBITIOJHEHO B MOJIHOM 00beMe, 0e3 OMMOOK B pacueTax,
MIPUBENICHBI BCE TPOMEKYTOUYHBIE BBIYUCIICHUS .

OtMmerka «Xopomo» — 3aaaHuC BBIIIOJIHCHO B MLCJIOM IIpaBUJIBHO, C HeOOIBIINMU
MOTPENIHOCTSIMHU B 1-2-X BBIYHUCICHUSX, HE BIUSAIONINX HA OTBET.

OTMeTKa «y10BJIE€TBOPUTEILHO) — 33JJaHNE BBIIIOJHEHO MPABIWIHBHO HE MEHEE YeM Ha JIBE
TPETH.

OTMeTKa «Hey10BJIeTBOPUTEIbHO» — 33/IaHHE BBHITIOJHEHO MTPaBUIILHO MEHEE, YeM Ha JIBE
TPeTH, C TPyOBIMU OIMOKAaMHU B pacyeTax WM HE BHIMOJTHEHO TOTHOCTHIO.

[lo mucnumnmue «MartemaTukay  NPEIyCMOTPEHO  IPOBEACHUE  JABYX  BHUJOB
TEeCTHPOBAHMA:

1. TIlucbMeHHOe TecTHPOBaHME paccMaTpUBaeTCd KaK pYOEXKHBIH KOHTPOIb
YCIIEBAEMOCTH U IIPOBOJUTCS MTOCIIE U3YUEHHUs OTACIBHOIO pa3zeiia Uik pa3AciioB JUCLUIIIINHEIL.

2. KomnbioTepHoe TecTupoBaHue. 3a/1aHUs BKIIIOYCHBI B 0a3y aJanTHBHOW CTPYKTYPHI
tectupoBanus (ACT) u umerotcs B Hanuuuu B LlenTpe nnpopmannonusix TexHonoruit Kyol'AY.
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Kputepuu oneHky 3HaHU# CTYA€HTOB NPH MPOBeIeHNH TECTUPOBAHUS:

O1ieHKa «OTJMYHOY BBICTABIISICTCS MPU YCIOBHH MPABIIIBHOTO OTBETA CTYICHTA HE MEHEE
yeM 85 % TEeCTOBEIX 3aJaHMIi;

O1eHKa «XOPOII0Y BBICTABISIETCS TIPU YCIOBUY MPABHUIIBHOTO OTBETA CTY/ICHTA HE MEHEE
yeM 70 % TEeCTOBEIX 3aJaHMIi;

O1eHKa «yI0BJIETBOPUTEIbHO» BBICTABISCTCS IMPH YCIOBUW IPABHILHOTO OTBETA
crynenrta He menee 51 %;

O1eHKa «HEeYAOBJEeTBOPUTEBLHO» BBICTABISICTCS TPU YCIOBUU IMPABUILHOTO OTBETA
crynenta Menee yeM Ha 50 % TecTOBbIX 3aJaHuM.

Kputepusimu ouenku pedepara sBISIIOTCS: HOBU3HA TEKCTa, 00OCHOBAaHHOCTH BhIOOpA
MCTOYHUKOB JINTEPATYPHI, CTENICHb PACKPBITHS CYLUTHOCTH BOMpOca, COOMI0AeHUs TpeOOBaHUI K
oopmIIeHHIO.

OneHka «0TJIMYHO0» — BBINIOJIHEHBI Bce TPEOOBAHUA K HallMCaHUIO pedepara: 0003HaueHa
npobiieMa U 00OCHOBaHa €€ aKTyaJbHOCTH; CJEJIaH aHAIU3 Pa3IMYHbIX TOYEK 3PEHUs Ha
paccMaTtpuBaeMyro IpoOiIeMy M JIOTHYHO HM3JI0KE€HA COOCTBEHHAs! MO3UIHS; CHOPMYITHPOBAHBI
BBIBOJIBI, TEMa PACKPBITA TIOJTHOCTHIO, BBIIEPKaH 00BEM; COOJIIOICHBI TPEOOBAHUS K BHEITHEMY
0(OPMIICHHUIO.

OneHka «XOopomo» — OCHOBHBbIE TpeOOBaHUS K pedepary BBIIOJIHEHbI, HO MPU ITOM
JOMyIIEeHbl HenouéThl. B  YacTHOCTM, WMEIOTCS HETOYHOCTM B H3JIOKEHUU MaTepuana;
OTCYTCTBYET JIOTHUYECKasl IOCIIEAOBATEIFHOCTh B CYXICHUSIX; HE BBIIEpKaH 00bEM pedepara;
UMEIOTCS YITYIICHUS B 0(OPMIICHHH.

OneHka «yAOBJETBOPUTEIBHO» — HWMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT
TpeboBanuii Kk pedepupoBanuto. B "acTHOCTH, Tema OCBElEHA JIMIb YaCTUYHO; JOMYIICHBI
dakTryeckue ouMOKHN B COAepKaHUU pedepara; OTCYTCTBYIOT BBIBOJIBI.

OrneHka «HeyJAOBJIeTBOPHUTEBLHO» — TeMa pedepara HE pacKpbiTa, OOHApPYKUBAETCS
CYIIIECTBEHHOE HEMOHUMAaHUe PoOJIeMbl HITH pedepar He MPeICTaBIeH BOBCE.

Kpurepuu ounennBanusi 0TBeTa Ha 3a4eTe:

YpoBeHb KayecTBa OTBETa CTYyJ€HTa Ha 3a4eTe OINpEAeNseTcs C HCIO0JIb30BAHUEM
CJIEIYIOIIEN CUCTEMBI OLICHOK:

1. OueHka «3a4TeHo» Mperosaraer:

Xopolee 3HaHHe OCHOBHBIX TEPMUHOB U IOHATUH Kypca;

Xopolliee 3HaHNE U BIIaJIEHUE METOIAMU U CPEJCTBAMU PELICHMS 3a/1a4;

[TocnenoBarenbHOE U3I0KEHNE MaTeprana Kypca;

YMenue GpopMyupoBaTh HEKOTOPHIE 0OOOIIIEHHS IO TEME BOIIPOCOB;

JlocTaToyHO MOJTHBIE OTBETHI HA BOIPOCHI IIPU CAAYE IK3AMEHA;

YMeHue ucrnosib30BaTh GyHAaMEHTAIbHBIC TIOHATHS U3 0a30BBIX €CTECTBEHHOHAYYHBIX U
oOmienpodeccHoHaNbHBIX TUCIUILUIMH IPU OTBETE Ha IK3aMEHE.

2. O11eHKa «He 3a4TEeH0» MPEANOJaraer:

HeynoBnerBoputenbHOE 3HaHUE OCHOBHBIX TEPMUHOB M MOHATHI Kypca;

Heymenue pemats 3agauu;

OTcyTCTBHE JIOTUKHU U MTOCJIEIOBATEILHOCTH B U3JI0KEHUH MaTepuana Kypca;

Heymenue hbopmynupoBaTh OT/I€TBHBIE BRIBOIBI M O00OIIIEHHUS 110 TEME BOTIPOCOB;

Heymenue ncnonb3oBath hyHIaMeHTATbHBIC TOHATHS U3 0230BBIX €CTECTBEHHOHAYYHBIX
1 o0nienpodeccuoHaNbHBIX TUCIUIUIMH IPU OTBETAaX Ha dK3aMEHe.

Kpurtepun oueHnBaHus 0TBETA HA IK3aMeHe:

OneHka «0TJIMYHO» BBICTABISETCS 00yyaronieMycs, KOTopblid 00J1a/1aeT BCECTOPOHHUMU,
CUCTEeMATU3UPOBAHHBIMU W TJIYOOKMMH 3HAHHSIMH MaTepuana y4eOHOH MporpamMmbl, yMeeT
CBOOOJTHO BBITIOJHSATH 33JIaHUS, TTPETYCMOTPEHHBIC Y4eOHOW MPOTPpaMMOM, YCBOMI OCHOBHYIO U
O3HAKOMUWJICS C JOMOJIHUTEIBHON TUTEPaTypOi, peKOMEHI0BaHHOW yueOHOU mporpammoii. Kak
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NpPaBUJIO, OIIGHKA «OTJIMYHO» BBICTABISIETCS OOYYaIOLIEMYCSl YCBOMBIIEMY B3aUMOCBSI3b
OCHOBHBIX IOJIOXKCHMH U TMOHATUH JAUCUUIUIMHBI B MX 3HAuYeHUM M mpuoOperaeMoi
CHEUMATBHOCTH, TPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B TOHHUMAHUH, W3JIOKCHUUA U
UCIOJIb30BaHUU Yy4eOHOro MaTepuasa, IpPaBUIbHO OOOCHOBBIBAIOLIEMY IPUHATHIE PELICHHUS,
BJIQ/ICIOLIEMY PA3HOCTOPOHHUMH HaBbIKAMU M IPUEMAaMHU BBIIIOJIHEHUS IPAKTUUECKUX padoT.

OrneHKka «XOpoLIo» BBICTABJIAETCS O00ydarouieMycsi, OOHapyKUBLIEMY I1OJIHOE 3HaHUE
Marepuaja y4eOHOH NpOTrpaMMBbl, YCIICHIHO BBIMOJHSIOMIEMY IPEIyCMOTPEHHbIE Y4eOHOMH
IIPOrpaMMOM  3a/laHHsA, YCBOMBIIEMY MAaTepHajl OCHOBHOM JIMTEpaTyphl, PEKOMEHIOBaHHOU
yueOHO#l mporpammoii. Kak mpaBuiio, OLEHKA <«XOpPOIIO» BBICTABISETCA OOydaromeMmycs,
[IOKa3aBIEMYy CUCTEMAaTHU3UPOBAHHBIN XapakTep 3HAaHUW IO JUCHMIUIMHE, CIIOCOOHOMY K
CaMOCTOSITEIbHOMY TIOIOJTHEHHUIO 3HAHUW B XOJI€ JajibHelel yueOHoi U mpodeccuoHaIbHON
JEATEIIBHOCTH, IPAaBWJIBHO NPHUMEHAIOIIEMY TEOPETHYECKHE IIOJOKEHUS IpU PpEIICHUU
NPAaKTUYECKUX BOMPOCOB M 3a]ad, BJIAJCIONIEMy HEOOXOJUMBIMH HAaBBIKAMH M IPHEMaMU
BBINOJIHEHUS TPAKTUYECKUX PadoT.

OneHka «ya0BJIETBOPUTENbHO» BBICTABISAETCS OOydaroleMycs, KOTOPBIM ITOKa3ajl
3HaHUE OCHOBHOI'O MaTepuasia y4yeOHOW IporpamMmbl B 00beMe, 10CTaTOYHOM U HEOOXOJUMBIM
JUIsL JaJIbHENIIeH yueObl U peAcTosIIed padoThl 10 CIENUaIbHOCTHU, CIIPABUIICS C BBIITOJIHEHUEM
3aJJaHUH, TNPETyCMOTPEHHBIX Y4YeOHOH IporpaMmol, 3HaKOM C OCHOBHOH JUTepaTypoi,
PEKOMEH/IOBaHHOW Yy4eOHOU mporpammoin. Kak mpaBuio, OIEHKA «YIOBJIETBOPUTEIHLHO
BBICTaBIIIETCS OOydaroUleMycsl, JOIYCTUBILEMY IOTPEIIHOCTH B OTBETaX Ha 3K3aMEHE WU
BBINOJIHEHUH 5K3aMEHAIIMOHHBIX 33JaHUH, HO O0NagaromeMy HEOOXOJUMBIMH 3HAHHSIMHU TIOJ
PYKOBOACTBOM IPEMOJABATENsd Il yCTPAaHEHWS JTUX IOTPEIIHOCTEH, HapyLIAOIIEMY
MIOCJIEIOBATEIBHOCTD B M3JI0KEHUH Y4eOHOTO MaTepralia U UCIBITHIBAIOUIEMY 3aTPYIHEHHS TIPU
BBINOJIHEHUH [TPAKTUYECKHUX paboT.

OneHka «HEYI0BJIETBOPUTEIbHO» BBHICTABIACTCS OOy4aromeMycs, HE 3HAIOUIEMY
OCHOBHOM 4acTH MaTepHajia yueOHOH MporpaMMsl, JOMYCKAIOIIEMY IPUHLIUITHAIbHbIE OLIMOKY B
BBIMIOJTHEHUM MPEIYCMOTPEHHBIX y4eOHOH MpOrpaMMoi 3aJaHuil, HEYBEPEHHO C OOJbLIMMH
3aTPyIHEHUSIMHM  BBIIOJHSIOIIEMY  IpakTHueckue  paborel. Kak  mpaBumio,  oleHka
«HEYIIOBIICTBOPUTEIBHO» BBICTABIISIETCS OOYYAIOMIEMYCS, KOTOPHIi HE MOXET MPOJOJIKHUTH
0o0y4yeHHe WU MIPUCTYIUTH K JESITEIbHOCTH IO CIIEUATIbHOCTH 110 OKOHYaHWU YHUBEpcHUTETa 0e3
JIOTIOJIHUTEIIbHBIX 3aHATHI MO0 COOTBETCTBYIOIIEH TUCIUILIMHE.

8 IlepeyeHb OCHOBHOI M JONOJHUTEIbHON JUTEPATYPHI

OcHoBHasi InTEepaTypa
1 ApunuueBa U.B. Maremartuka: 6a30BbIil Kypc [ DNIEeKTpOHHBIHN pecypc]: yuel. mocodue /
U. B. Apunnuesa; Ky6. roc. arpap. yu-t um. I.T. TpyOununa. - Kpacnonap : Ky6I'AY, 2017. -
67 c. : Pexum npocryma: https://edu.kubsau.ru/file.php/111/metodgmu_so_stranicami.pdf -
O6pazoBarenbHbiil mopTan Kyol'AY.

2 Apunuuena 1.B. MaTtemaruka: OCHOBHBIE pa3Jienbl [DIeKTpoHHbIH pecypc] : ¢0. 3a1au
/ N. B. Apunnuesa; Ky0. roc. arpap. yu-T um. .T. TpyOununa. - Kpacnonap : Ky6I'AY, 2017. -
43 ¢. : Pexum gocryma: https://edu.kubsau.ru/file.php/111/Tippovik gmu.pdf -
O6pa3oBarenbHbiil mopTan Kyol'AY.

3 lIunayes, B. C. Boicmias marematuka : yueOnuk / B.C. IllunayeB. — Mocksa : UH®DPA -
M, 2019. — 479 c. — (Beiciiee obpazoBanue). — Www.dx.doi.org/10.12737/5394. - ISBN 978-
5-16-010072-2. - Texkcrt : anekTpouHbIii. - URL: https://znanium.com/catalog/product/990716

JdomosHuTEIbHAS JIUTEPATYPa

1 Cmonenue B. M. OObikHOBeHHBIE TubdepeHanbHble YpaBHEHHS [DIEeKTPOHHBIN
pecypc]: yue0. nmocodue / B. M. Cmonenues, U. B. ApunnueBa. — Kpacuomap: KyoI'AY, 2016.
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— 125 C. Pexum JIOCTyTa:
https://edu.kubsau.ru/file.php/111/0DU Smolencev Avrinicheva_2016.pdf - OGpa3oBaTenbHbIi
nopran KyoI'AY.

2 ApunnueBa M. B. Maremarnueckass JIOTMKa M 3JEMEHTbl TEOPUU MHOXECTB
[DnekTpoHHEbIH pecypc]: yueo. mocoodue / 1. B. ApunudeBa. — KpacHonap : KyoI'AY, 2018. — 68
c. : Pexxum mocryma: https://edu.kubsau.ru/file.php/111/matlogika2018.pdf - O6pa3oBarenbHbIii
nopran Kyol'AY.

3 ApunuueBa WM. B. JluddepeHnumanpHbie ypaBHEHHUS U PSJAbl: SKOHOMHUYECKHMA
OakamaBpuat [DNeKTpOHHBIN pecypc]: yueb. mocobue / ApunuueBa . B., Apuanues U. B. —
Kpacunomap: KyoI'AY, 2016. — 114 c.

Pexxum  nmocryma: https://edu.kubsau.ru/file.php/111/metoddifur_23.11.2016.pdf -
O6pazoBarenpHbiil moptan Kyol'AY.

4 Cwmonennes B.M. Jluneiinas anreOpa M aHamuTH4YecKas TeOMETpHs: OakalaBpuaT
[DnexTponHbIit pecype] : yueb. nmocodue / B. M. Cmonennes, 1. B. ApunnueB. — Kpacnonap:
Kyol'AY, 2016. — 194 c. : Pexxum JOCTYyIIA:
https://edu.kubsau.ru/file.php/111/LAIAG_Smolencev Arlnlchev 2016.pdf - O6pa3oBarebHbII
nopran KyoI'AY.

9 Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM ceTn « AHTepHET»
DJIEKTPOHHO-0M0/IHOTEeYHbIe CHCTeMbI OM0JINOTEeKH, Hcnoab3yeMble B KyoI'AY

epeyens IBC

Ne HaunmeHnoBanue TemaTuka Cceblika
1 Znanium.com YuuBepcanpHas | https://znanium.com/
2 OopazoBarenbhbiii moptait Kyol'AY | Yuusepcanbnas | https://edu.kubsau.ru/

10 MeToauuecKkue YKazaHnusl 1Jist oﬁyqamumxca M0 OCBOCHUIO JUCHMIIJIMHBI

1 ApunuueBa W.B. MareMaTnka: METOAMYECKHE YKa3aHUS I10 BBIIIOJHEHHUIO
KOHTPOJBHBIX PAa0bOT s oOydarommxcst QaxynbTeTa 3a04HOTO OOYyYEHHUsS HaIlpaBlICHHS
noarotoBku 38.03.04 «['ocymapcTBeHHOE W MYHHMIMMAIbHOE YyrpaBieHue». — KpacHomap:
Ky6I'AY, 2019. — 51 c. - https://edu.kubsau.ru/file.php/111/MU20.12_521112 v1 .PDF

2 Apunnuea W.B. Marematuka: MeTOAMYECKHE YKa3aHUS 110 BbIIOJHEHUIO
CaMOCTOSITENIbHOM ~ paboThl  oOywarommmucs  HampaBieHus — noarotoBku  38.03.04
['ocynapcTBeHHOE M MYHUIIMIIAJIBHOE YIIPABICHHE HaNpaBiIeHHOCTh «locymapcTBeHHOE U
MyHUIUNaAbHOE  ynpaBieHue». - Kpacnomap: Ky6I'AY, 2019. - 88 c¢. -
https://edu.kubsau.ru/file.php/111/UMRGMUsamostojatelnaja_rab_521454 v1 .PDF

11 IlepeyeHb MHGOPMALMOHHBIX TEXHOJIOTUI, HCI0JIb3yeMbIX
NPH OCYLIECTBJICHUH 00pa30BaTEJILHOIO NpoIecca
WHupopmalinoHHbIE TEXHOJIOTUH, UCIIOJIb3yEeMbIE ITPHU OCYIIECTBIEHUU 00pa30BaTEIbHOIO
npolecca MO JUCIHMILIMHE MO3BOJISIIOT: O00ECHeYUTh B3aMMOJEHCTBHE MEXIY y4acTHUKAMHU
00pa30BaTENBLHOrO MPOLECCa, B TOM YUCIIE CHHXPOHHOE M (WJIM) aCHHXPOHHOE B3aUMOJIeicTBHE
nocpeactBoM cetu "MHTepHeT"; GUKCUpOBaTh X0/ 00pa3oBaTEIbHOIO IMpoLecca, pe3yabTaToB
MIPOMEXKYTOUHOM aTTecTallMd MO JUCUUIUIMHE U Pe3ylbTaTOB OCBOCHHS 00pa3oBaTeNbHOM
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IIPOrpamMMBl;

OpraHu30BaTh

nporecc  0Opa3oBaHuUs

IyTeEM

BU3yQIM3alMd  U3y4aeMOU

uH(pOpMaLlUU MOCPEACTBOM HCIIONB30BAHUS MPE3EHTALIMOHHBIX TEXHOJIOTUN; KOHTPOJIUPOBATH
pe3yabTaThl 00YYCHUS Ha OCHOBE KOMITBIOTEPHOTO TECTUPOBAHMSI.

11.1 Ilepeyens aunenzunonnoro IO:

Ne | HammeHnoBaHue Kparkoe onucanue
1 Microsoft Windows OmnepanmoHHas cucTemMa
2 | Microsoft Office (Bxmouaet Word, Excel, PowerPoint) | ITaker oducHbIX
IIPUJIOKEHU
11.2 IlepeyeHb npodeccCHOHANBHBIX 023 JaHHBIX U MH(POPMANHOHHBIX CIPABOYHBIX
CHCTEM:
No HaumeHnoBanue Temarnka DJIEKTPOHHBIN aJipec
1 ["apant ITpaBoBas https://www.garant.ru/
2 KoHcynbranT [TpaBoBast https://www.consultant.ru/
3 Hayunas snekTpoHHast | YHUBepcaibHas https://elibrary.ru/
oubmoreka eLibrary

12 MaTepI/IaJIbHO-TeXHI/I‘lCCKOG odecrneuyeHue AJIA oﬁyqenml o TMCHMIIJIMHE
HJ'IaHI/IpyeMBIe MMOMCIICHUA AJIA ITPOBCACHUA BCCX BUJIOB yqe6H0171 JACATCIIbHOCTH

Neo| HanmenoBanue yuebnbix | HanmmeHnoBaHue momemnieHui Anpec (MecTOnoN0KeHue)
n/| TpeIMeToB, KypcoB, JUTSI IPOBEJICHUS BCEX BUJIOB | TMOMEIIEHUN JJIsl IPOBEICHUS
I | JUCLUIUIMH (MOJyJeil), y4eOHOM e TeIbHOCTH, BCEX BUJIOB yUeOHOMI
MPAKTUKHU, MHBIX BUJIOB | MPEAYCMOTPEHHOU yuyeOHBIM JIeATEIbHOCTH,
yueOHOM NesITeNbHOCTH, IJIAHOM, B TOM YHUCJIE MPeyCMOTPEHHON y4eOHBIM
MPETYCMOTPEHHBIX TIOMEIIEHUS TSt MJIaHOM (B CTydae peain3aluu
y4eOHBIM TUIAHOM CaMOCTOSITENbHOM paboThI, ¢ | 00pa30BaTEILHON MPOrPAMMBI B
o0Opa3oBaTenbHOI yKa3aHHEM TIepeyHs] OCHOBHOTO| CETEBOM popMe TOTOTHUTETHHO
MPOTrpaMMBbI 00opyoBaHus, yaeOHO- YKa3bIBa€TCs HANMEHOBAHHE
HarJIsHBIX TOCcOOni OpraHu3alu, ¢ KOTOpou
U UCIIOJIb3YEMOT0 3aKJIFOUEH JOTOBOD)
MPOTrpaMMHOTO 00eCTIeUeHUs
1 2 3 4
1. |MaTremaTnka [Tomemenune Nel104 I'/1,
mocago4vHbIX MecT — 30;
mromanas — 51,9xB.M.;
AL TP ——
r. KpacHonap, yi. uMm.
CEMUHAPCKOT0 THUIIA, Kanunuma 13
KYpPCOBOTO TMPOEKTUPOBAHUSA
(BBITIOJTHEHUST KYPCOBBIX
paboT), TPYNIOBLIX U
WHIMBUTYaTbHBIX
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KOHCYJIbTAIUM, TEKYILIETO
KOHTPOJI U IPOMEKYTOUHOU
aTTeCTaluu.
CHeUaIn3upoBaHHAas
Meb6enb (yueOHast 1ocka,
yueOHasi Mme0enb).

[Tomemenune Ne217 I' /1,
mocagoyHsIx mect — 50;
mIomaas — 69,1kB.M.;
yueOHas ayJUTopus 1Jis
MPOBEJICHUS 3aHATUN
JIEKLIMOHHOI'0 THUIIA, 3aHATUH
CEeMHMHApPCKOT0 THIIA,
KypCOBOI'O NPOEKTUPOBAHUS
(BBITIOJTHEHUST KyPCOBBIX
paboT), TpyNIOBLIX U
WH/IUBUTYaJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTPOJIS U IPOMEKYTOUHOM
aTTECTAIlHH.
CHelHaIu3upOBaHHas
Mebenb (yueOHas Jocka,
yueOHas me0erb);
TEXHUYECKHE CPEACTBA
o0y4deHus, HabopbI
J€MOHCTPAIIHOHHOTO
o0opynoBaHus U y4eOHO-
HaIJISIIHBIX TTOCOOMH
(HOYTOYK, MPOEKTOP, 3KpaH);
porpaMMHOE 0OecTIeueHHeE:
Windows, Office.

[Tomemenune Nel10 I'/I,
rmocagouHeix mect — 30;
mromanas — 45,1kB.M.;
yueOHas ayJuTOpHs s
IIPOBE/ICHUS 3aHATUH
CEMHHApCKOTO THIIA,
KypCOBOT'O TNPOEKTUPOBAHUS
(BBITIOJTHEHHUST KYPCOBBIX
paboT), rPyNIOBBIX U
WH/IBUTYalIbHBIX
KOHCYJIbTAIHH, TEKYIIETo
KOHTPOJIA U TPOMEKYTOUHON
aTTeCTallHH.
CHeIHaT3UPOBAHHAS
Mebens (yueOHas Jocka,
yueOHas MmeOerb).

[Tomemenne Ne100 I'/T,
Mocaxo4YHbIX MecT — 30;
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mromanas — 33,6KB.M.;
yueOHast ayJUTOpus s
IIPOBE/ICHUS 3aHATUN
JICKIIMOHHOTO THIIA, 3aHATUN
CEeMMHApPCKOI'o THIIA,
KYpCOBOTO TPOEKTUPOBAHUS
(BBIIIOJIHEHHUS KYPCOBBIX
paboT), rpynnoBbIX U
WH/IUBUYaJIbHBIX
KOHCYJIbTALIUH, TEKYILLETO
KOHTPOJISL U TPOMEKYTOUHOM
aTTECTallHH.
CHelHaTu3upOBAHHAS
Mebenb (yueOHas Jocka,
yaeOHast MeOenb);
TEXHUYECKHE CPEACTBA
o0y4deHus, HabopbI
J€MOHCTPAIIHOHHOT O
00opyioBaHus U y4eOHO-
HarJsIIHBIX OCOOUI
(HOyTOYK, IPOEKTOP, SKpaH);
IporpaMMHOE 0OecrieueHHe:
Windows, Office.

[Tomenienue Nel06 I'/l,
nmocagoyHeix mect — 30;
mromaas — 51,4kB.M.;
yueOHas ayTuTOpHs AJs
MPOBEJICHUS 3aHATUN
CEMHUHApPCKOro THUIIA,
KYpPCOBOTO IMPOEKTHUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX
paboT), rpynmnoBbIX U
WHIUBUIYaIbHBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTPOJISI U TPOMEXYTOUYHON
aTTEeCTallUU.
CHeIaIN3UpOBaHHAS
Mebenb (yueOHas Jocka,
yueOHast MmeOern).

[Tomemenue Nel8 I'/],
IMOCagOYHBIX MecT — 60;
Iomaab — 68,7KB.M.;
yueOHas ayJUTOpHs st
MIPOBEJICHUS 3aHATUI
JIEKITMOHHOTO THIA, 3aHATHH
CEMHUHAPCKOT0 TUTIA,
KYpPCOBOTO IMPOCKTHPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), rpyNmnoBbIX U
WHVBUIYAIbHBIX
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KOHCYJIbTAIUM, TEKYILIETO
KOHTPOJI U IPOMEKYTOUHOU
aTTeCTallUU.
CHelHaTU3UpPOBAHHAS
Meb6enb (yueOHast 1ocka,
yueOHas meOerb);
TEXHUYECKHE CPEJICTBA
o0yueHwust, HabopsI
JIEMOHCTPALIMOHHOTO
obopyoBaHus U y4eOHO-
HaTJISTHBIX TOCOOUi
(HOYTOYK, IPOEKTOP, SKpaH);
porpaMMHoOe obecriedeHue:
Windows, Office.

ITomemienne Ne020 300,
[IOCAJOYHBIX MeCcT — 25;
miomaas — 42,2KB.M.;
yueOHas ayJUTOpHs JJIs
MIPOBEJICHUS 3aHATUI
CEMHUHAPCKOT0 THUTIA,
KYpPCOBOTO MPOECKTHPOBAHUS
(BBITTOJIHEHUST KYPCOBBIX
paboT), TpyNIOBLIX U
WHIMBUTYaIbHBIX
KOHCYJIbTAIINH, TEKYILIETO
KOHTPOJI U TPOMEKYTOUYHON
aTTEeCTallUU.
CHeIHAIM3UPOBAHHAS
Mebens (yueOHas Jocka,
yueOHas MeOerb).

[Tomemenne Nel7 T'/],
IMOCAI0YHBIX MeCT — 171;
mromaas — 133,2KB.M.;
yueOHasi ayTUTOpHs ISt
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOTO THIIA.
CHeIHATM3UPOBAHHAS
Mebens (yueOHas Jocka,
yueOHast meOeb);
TEXHUUYECKUE CPECTBA
00y4deHus, Habopbl
JEMOHCTPAIIMOHHOTO
obopynoBaHus U yaeOHO-
HATJISTHBIX TTOCOOUi
(HOYTOYK, MPOEKTOP, IKPaH);
porpaMMHOE 0OecrieyeHHe:
Windows, Office.

ITomerenune NeS11 DJI,
mromanab — 42,3KB.M.;
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MIOMEIIICHUE JUUTsI XpaHEHHUSI U
npopHIAKTHIECKOTO
0o0cIy>)XKHBaHUs Y4€OHOTO
000pyI0BaHUA.

[Tomemenune Ne726 I'VK,
[IOCAaJOYHBIX MeCcT — 24;
mIomaab — 52,6KB.M.;
MOMEILEHUE JIJIs
CaMOCTOSITENILHOM paOOTHI.
TEXHUYECKHE CPEJICTBA
00y4deHus

(mpunaTep — 1 mT.;

cepsep — 1 mir.;
KOMIIBIOTEP MEePCOHATBHBIN
— 12 mr,;

TeneBu3op — 1 mr.);
JOCTyI K cetd «MHTepHETY;
JOCTYTI B DJICKTPOHHYIO
nH(pOpMaIIMOHHO-
00pa3oBaTeNbHYIO Cpeay
YHUBEPCUTETA;
CHeHATU3UPOBAHHAS
Mebens (yueOHas MeOens).
[TporpammMHuoe oOecrieueHue:
Windows, Office,
CHEeIHATH3UPOBAHHOE
JUIEH3UOHHOE U CBOOOTHO
pacrpocTpaHsieMoe
nporpaMMHoOe oOecrieueHue,
PEIyCMOTPEHHOE B
paboueii mporpamMme
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